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TRS-80* Mod~I I Computer Owners ... 


Store Up to 350 Kbytes on a 5" Disk 

3 50 350 

FORMATTED DISK STORAGE CAPACITY 
.• 

KBYTES 
290 

2 59 

197 

102 

The DOUBLER™. It packs almost twice the data on a disk track as your single-density 
system. Depending on the type of drive, you can store up to four times more data on one 
side of a minidiskette than you can store using a standard Model I mini-disk drive. 

• The DOUBLER rM reads. writes 
and formats eithersingle- or dou­
ble-density minidiskettes. 
• Proprietary design allows you to 
continue to run TRSDOS'~ NEW­
DOS*. Percom OS-80 rM or other 
single-density software without 
making any changes to software 
or hardware. Switch to double­
density operation at any conve­
nient time. 
• In cludes DBLDOS rn, a 
TRSDOS* compatible double­
density disk operating system. 

Mini-Disk Systems 

More storage capacity 
higher reliability from 
Percom the industry 
leader One· two and 
three-drive con!1gura 
lions 111 either 40 or 77­

track format Fully burned-in From only 
S399 

IM 1rndemark of J'erco1n D.11d ComlMll\:, Im 

• C ONVERT utility , o n 
DBLDOsr~i minidiskette. converts 
fil es and programs from single- to 
double-density or double- to sin­
gle-density. 
• The DOUBLER 1

" circuit card 
includes high performance 
data separator, write precom­
pensation circuits for reliable 
disk read operations - even with 
80-track drives. 
• Plug-in Installation - The 
DOUBLER simply plugs into the 
disk controller socket of your Ex­

Double-Density Software 

(On diskette - with instruction manual.) 

OS·8001

M Oouble-Oensity Oisk Operating Sys­
tem - This double-density upgrade version of 
Percom's acclaimed OS-80'" resides entirely in 
RAM - requiring only 7.5-Kbytes! A BASIC 
programmer's " dream operating system," even 
utilities are in BASIC. 
DOUBLEZAP-11/80 Th is program modifies 
Apparat's NEWDOS/80l to run either double ­
or single-density programs - even to run amix 
of the two formats on one system! . 
OOUBLEZAP·ll/V This program modifies Virtual 
Technology's VTOS 4.0tt to provide the same 
capability as DOUBLEZAP-11180 provides for 
NEWDOS/80. 

pansion Interface, requiring no 
strapping or trace cutting. Expan­
sion Interface disk controller may 
be completely restored to original 
configuration by simply removing 
the DOUBLEWM and re-installing 
the original disk controller chip. 
• Works with standard 35-, 40-, 
77- and 80-track mini-disk drives 
rated for double-density operation. 
• Introductory price, including 
DBLDOS rM and format conversion 
utility on minidiskette , only 
$219.95. 

Call toll-free. 1-800-527-1592. for the 
address of your nearest authorized Per­
com dealer. or to order directly from Per· 
com. 

['1E~(]()MI 

PERCOM DATA COMPANY. INC. 
211 N KIRBY GARLAND, TEXAS 75042 

(214) 272-34 21 

1rademMk of Tandy Httdio S hdc k Cor1>c>rdtum uhu;h IM> no rt!lcllion.,hi1>w Pv1um1 Olll.t Co1npan).'. PRICES AND S PtCll"ICATIONS SUBJl:.CT TO CHANGE wn I IOUl NOTICE. 
1rad~nMrk ol \u&Mrc.H t(lmp''''Y· Inc. tttradcmari< ot V1nual Technology, Inc l'HICl:.S DO NOT INCi.UDE li ll'l' IN(i AND HANDLING CliAf<Gl:.S. 
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TRS-80* COMPUTING EDITION 

© 1981 Percom Data Co., Inc. \!Cbe l}ercom l}eripberal 35 cents 

Percom's DOUBLER II.. tolerates wide variations in media, drives 

GARLAND, TEXAS - May 22, 1981 ­
Harold Mauch, president of Percom Data 
Company, announced here today that an im­
proved version of the C ompany's innovative 
OOUBLER11< adapter, a double-density plug-in 
module for TRS-80 ' Model l computers, is 
now available. 

Reflec ting design refinements based on both 
theoretical analyses and field test ing, the 
DOUBLER ll"', so named, permits even great­
er tolerance in variations among media and 
drives than the previous design. 

Like the original OOUBLER, the OOU­
BLER lI plugs into the drive controller IC 
socket of a TRS-80 Model I Expansion Inter­
face and permits a user to run either single- or 
double-density diskettes on a Model !. 

With a OOUBLER II installed, over four 
times more formatted data - as much as 364 
Kbytes - can be stored on one side of a five­
inch diskette than can be stored using a stan­
dard Tandy Model I drive system. 

Moreover, a OOUBLER II equips a Model l 
with the hardware required to run Model Ill 
diskettes. 

(Ed. Note: See "OS-80"': Bridging the TRS­
80' software compatibil ity gap" elsewhere on 
this page.) 

The critical clock-data separation circuitry 
of the OOUBLER II is a proprietary design 
called a ROM-programmed digital phase-lock 
loop data separator. 

According to Mauch , this design is more 
tolerant of differences from diskette to diskette 
and drive to drive, and also provides immunity 
to performance degradation caused by c ircuit 
component aging. 

Circuit misapplication causes diskette read, format problems. 

High resolution key to reliable data separation 
GARLAN D, TEXAS - T h e Percom 
SEPARATOR" docs very well for the Radio 
Shack TRS-80 • Model I computer what the 
Tandy disk controller does poorly at best: reli­
ably separates clock and data signals during 
disk-read operations. 

Unreliable data-clock separation causes for­
mat verification fa ilures and repeated read 
retries. 

CRC ERROR-TRACK LOCKED OUT 
T he problem is most severe on high-number 

(high-density) inner file tracks. 
As reported earlier, the clock-data separa­

tion problem was traced by Percom to misap­
plication of the internal separator of the 177 1 
drive controller IC used in the Model I. 

The Percom Separator substitute a high­
resolution digital data separator circuit, one 
which operates at 16 megahertz , for the low­
resolution one-megahertz circuit of the Tandy 
design . 

Separa tor circui ts that operate at lower 
frequencies - for example, two- or four-

Percom 

Mauch said "A OOUBLER II will operate 
just as reliably two years after it is installed as it 
will two days after installation. " 

The digital phase-lock loop also eliminates 
the need for trimmer adjustments typical of 
analog phase-lock loop circuits. 

"You plug in a Percom OOUBLER II and 
then forget it," he said. 

The OOUBLER 11 also features a refined 
Write Precompensa tion circuit that more 
effect ively minimizes the phenomena of bit­
and peak-shifting, a reliability-impairing char­
acteristic of magnetic data recording. 

The DOUBLER II, which is fully software 
compatible with the i:>revious DOUBLER, is 
supplied with DBLDOS3

, a TRSDOS ' ­
compatible disk operating system. 

The DOUBLER II sells for $219.95 , includ­
ing the DBLDOS diskette. 

megahem - were found by Percom to provide 
on ly marginally improved perfonnance over 
the original Tandy circuit. 

T he·Percom solution is a simple adapter that 
plugs into the drive controller of the Expansion 
Interface (El). 

Not a kit - some vendors supply an un­
tested separator kit of resistors, ICs and other 
paraphernalia that may be installed by mod­
ify in g the compute r - the Percom 
SEPARAT OR is a fully assembled, fu lly tested 
plug-in module. 

Installat ion involves merely plugging the 
SEPARATOR into the Model I EI disk con­
troller ch ip socket, and plugging the controller 
ch ip into a socket on the SEPARATOR. 

T he SEPARATOR, which sells for only 
$29. 95, may be purchased from authorized Per­
com retailers or ordered directly from the fac­
rory. The factory roll -free order number is 
1-800-527- 1592. 
Ed. note: Open ing the T RS-80 Expansion In­
terface may voi.d the Tandy limited 90-day 
warranty. 

Owners of original OOU BLERs may pur­
chase a OOUBLER II upgrade kit, without the 
disk controller IC, for $30.00. Proof of pur­
chase of an original OOUBLER is required , 
and each OOUBLER owner may purchase only 
one OOUBLER II at the $30.00 price. 

The Percom OOUBLER II is available from 
authorized Percom retailers, or may be ordered 
direct from the fac tory. The factory roll-free 
order number is 1-800-527- 1592. 

Ed. note: Opening the TRS -80 Expansion In­
terface may void the Tandy limited 90-day 
warranty. 

All that glitters is not gold 
OS..80 Bridging the TRS-80* 
software compatibility gap 

Compatibility between TRS-80" Mcxlel I diskettes and 
the new Model Ill is about as genuine as a gold-plated lead 
Krugerr;md. 

True, Model I TRSOOS " d iskettes can be read on a Mode.I 
Ill. But first they must be converted and re-recorded for 
Model Ill operation. 

And you cannoi ..,,te to a Model I TRSOOS ·diskette. 
NOL with a Model Ill . You can not add a file. Delete a file. Or 
in any way modify a Mcxlel I T RSOOS diskette with a Model 
Ill computer. 

Furmem1ore, your converted TRSOOS diskettes cannot 
be con verted back for Model l operation. 

TRSDOS is a one-way si:reet. And there's no tetrcatmg. 
A point tu consider hefore switching the company's payroll 
to your new Model Il l. 

Real software compatibility should allow the direc1, im­
mediace Interchangeability of Model I and Model Ill disket· 
tes. No read-only limitations, no con vers1on/rc-recording 
steps and no chance ro be left high and dry with Model Ill 
diskettes that can't be run on a Model I. 

Whar's the answer? The answer is Percom's OS-8~ 
family of TRS-80 d isk operating systems. 

OS-80 programs allow direci, immediate interchangeability 
of Model J and Model Il l d iskettes. 

You can run Mcxlel I single-density diskettes on a Model 
Ill; install Percom's plug-in DOUBLER<lil> adapter m your 
Model l, and you can run double-densiry Model Ill diskettes 
on a Model I. 

There"s no convc.Sion , no re-recording. 
Slip an OS-80 diskette out of your Model l and insert it 

directly in a Modd Ill. 
And vice-versa. 
Just have the correct OS-80 disk operating system ­

OS-80, OS-800 or OS-80/111 - in each coroputer. 

Moreover, with OS-80 systems, you can add, delete, and 
update files. You can read and wriie diskettes regardless of the 
system of origin. 

OS-80 is the original Pcrcom TRS-80 OOS for BASIC 
programmers. 

Even OS-80 uuhttes are written in BASIC. 
OS ·80 is the Percom system about which a user wrote, m 

Creative Computing magazine, "... the best $30.00 you 
will ever spend. "t 

Requiring only seven Kbytes of memory, OS-SO disk oper· 
aring systems reside completely in RAM. There's nq need w 
dedicate a drive exclusively for a system d iskette. 

And, unlike TRSOOS. you can work at the track sector 
level, defining and contro lling data formats - in BASIC ­
to create simple or complex -data structures rhar execute 
more quickly than TRSDOS files. 

The Percom OS-80 OOS supports single-density opera­
tion of the Model l computer- price isS29. 95; the OS-800 
suppOrts double-density oper•tion of Model I computers 
equipped wim a DOUBLER or DOUBLER II ; and, OS-80/ 
111 - forthe Model Ill ofcourse-suppons both single- and 
double-density operation. OS-800 and OS-80/lll each 
sell for $49.95. 

PRICES ANDSPECIFICA TIONSSUBJECT TOCI !ANGE WITHOUT NOTICE. PRICES DO NOT N CLU OE HANDLING AND SHIPPING. 

"'258PERCOM DATA COMPANY. INC. 211 N. Kirby Street Garland, Texas 75042 (214) 272-.3421 
t"'<frademark Qf Pt:rcom DataC:Ompany. inc. ·ras-80and TRSDOS are rrademarksofTamlyCorporation which has norelarionsh1p co l'ercom Data Compan-. . t CreativeComputtng Ma~azine. June, 1980. paji?t: 26. 
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Part Ill 68 
Advanced Graphics Techniques 
by Bob Boothe 
In this final part of a graphics series, 
Boothe uses machine language routines 
with disk commands. He also teaches his 
printer how to do high density graphics. 
More patterns are presented, and Boothe 
provides the spells a computer wizard 
needs to rotate a pattern on its axis. 

80 Microcomputing's Buyers 
Guide to Printers 84 
The editors have been busy during the long 
winter months compiling this very detailed 
list of printers. What they are, what they do, 
how much they cost, and where to get them 
are a few of the questions covered in this 
guide. 

A Tiger With Dots 96 
by George Somers 
Somers bought a Paper Tiger, and immedi­
ately began tiger training. Turns out he's 
very good at this! He's trained his tiger so 
well it won 't put out a dot without his say­
so. And when he does say so, it jumps. No 
whips and chair for this trainer, though; he 
uses software, and shares some of his 
training routines in this article. 

The Color Computer-An Inside Look 202 
by Phillip Martel and Robert Nicholas 

The authors describe the Color Computer, its features, functions 
and commands. Some handy charts are presented, as well as 
programs that make this newest '80 strut its stuff. 

The Software Broker 268 
by John Harper 
Ever want to try to make a killing in the 
stock market but not quite dare? Harper 
arms you with all the software and informa­
tion you need to use your 80 to help you 
make predictions and a few calculated 
decisions. 



--------
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122 Dragnetwork The cops In Illinois have a new recruit on the beat. Alicia Kennedy 
127 Application In Real Time This 80 is a star gazer. Russell M. Genet 
140 EYE.SO Make your 80 into an underpaid, uncomplaining spy. 

James S. Hawkes, PhD and Grady R. Reese 
236 The Miieage Manager Sacrificing comfort for cost. A. L. Frink 

®£1tliJ(g 
160 SUPERMAZE Get lost In this one. Howard F. Batie 
186 Subdestroy How long can you tread water? John Cominio 
244 Lunar Lander Revisited A game not debugged to death. John Beringer 

®§OO[lffil&lb 
194 The Level II Index Tandy could use this. Barbara Mercer 
197 Model II Q and A Got a question? Here's an answer. Tom Yager 

®l*.V~~llHO~ 

147 Unlocking the Graphic Code No more hunt and peck. Jerome I. Weintraub 
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92 The Xerox 1740 and the Model II Lessons in Nestor's Law. Dr. James H. Nestor 
157 Joysticks for the Model I The pleasures of stick drive. Frank DiNunzio 
166 Polyphonic Sound Synthesis Complex sound generation. Richard L. Brocaw 
288 Electro·Mechanlcal Hard Copy By an avid writer. Sherman Levine 

1?§00@@00£11. 
296 The Rule of 78s Save some money with this rule. R. L. Conhaim 

OO!s'Wllt;,;~:'/ 
130 LOOS All you need to know. Paul Weiner 
137 Plug Compatible Processor Racing games. Paul Vonk 
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174 The Pascal Dream Things Radio Shack never taught your 80. John Krutch 
255 Program Chaining and Local Variable Definition In BASIC How to do It. Hai Brown 
294 On Embedding Data Method and the madness. John D. Adams 
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108 To Err Is .. . Forbidden A guide to what you just did wrong. John D. Adams 
112 An Idiot's Gulde to Assembly Language-Part 2 A guided tour. 

Robert C. Montgomery 
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178 The Disk Auto-Menu For those who get behinder hurrier. Larry M. Hewin, Ed.D 
192 CAPTRAN Teach your 80 some small talk. Buzz Gorsky 
219 Purge Get rid of your mistakes quickly. Joe Ligorl 
224 Copyklll Don't type all those names. Steve Kelley 
232 Soft Tach Check your disk speed. Daniel North 
246 Underscoring Scrlpslt Another one Tandy missed. Carl Iseli 
265 KILDOS Is Here Minimize your DOS. Robert Soltysik 
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FEATURES: 
1) Radio Shack compatibility 

2) Error free variable length records 

3) Full lower case detection and support 

4) Repeating keyboard with NO keybounce EVER 

5) Shift [OJ typewriter keyboard option 

6) Execute only protection feature for BASIC programs 

7) Automatic track support for 35 through 80 track drives (mixed) 

8) Device 1/0 handling with FORCE command 

9) Supports high speed clock modification (up to 4.0mhz) 


10) Supports mixed mode (single & double density) automatically 
11) Allows disable-enable of break key · 
12) Allows user to define step rate per drive and re-configure system disk 
13) Allows for efficient use of double-headed drives 
14) Built in screen printer (shift [CLEAR]) with [BREAK] key abort 
15) Multiple command chaining with " DO" 
16) Built in memory test with CLEAR command 
17) New printer driver which allows complete forms control and paging 
18) Automatic serial printer driver with optional auto linefeed 
19) Execute any DOS command from BASIC and return to BASIC 
20) Free space map of diskette with optional output to printer 
21) Copy with variable length files 
22) Complete RS232 control from keyboard with status check 
23) Create and pre-allocate files from DOS 
24) Display current date and time from DOS 
25) More information from Directory with optional printer output 
26) Enter DEBUG with shift [BREAK] to allow use of [BREAK] from BASIC 
27) New DISKOUMP/CMD sector display/modify program (works with filespecs) 
28) New DISKZAP/CMD single/double density disk editor 
29) New BACKUP (more reliable, no more pack ID check) 
30) New FORMAT (more reliable, no need to bulk erase disk first) 
31 ) New MAP utility (maps out disk, showing where files are located) 

New DOSPLUS ZSO Extended Disk BASIC 
1) Faster loads and saves 

2) BASIC Reference utility (lines. variables. keywords. printer option) 

3) BASIC Renumber utility (renumber sectiorf of text, block text move) 

4) Shorthand features for almost ANY direct command (LOAD. SAVE, etc.) 

5) Shorthand-features for editing (listing and editing with single key) 

6) CMD" M" instantly displays currently set variables 

7) Global search and replace in BASIC text 

8) Line printer TAB to 255 

9) OPEN"E" to end of sequential file (for output) 


10) DI (delete and insert text line) 

11) DU (duplicate text line) 

12) ",R" & " ,V'' options after LOAD and RUN (files open & save variables) 

13) OPEN" D" aUowed (Model II compatible) equal to OPEN"R" 

14) DOS commands from BASIC 

15) Automatic, error-free variable length records 

16) Single step execution with TRON (fabulous for debugging) 

17) CRUNCH (BASIC program compressor) 

18) New TBASIC (tiny BASIC) offers full BASIC commands 

19) TBASIC and DOSPLUS together only use8K of RAM (40K left in 48K TRS-80) 


***** 7 MORE UTILITIES ***** 
1) Single drive copy 

2) Restore (dead files) 

3) Purge (unwanted files) 

4) Clearfile (destroys data by writing zeros to file) 

5) Transfer (moves all user files from one disk to another) 

6) Spooler (allows printing of text while freeing up the CPU) 

7) Crunch (Basic program compressor) 


***** ALSO ***** 
• New 1/0 package 30% faster 
• No BREAK key death from DOS 
• No closing killed files and ruining diskettes 

/i/11£/J'{jjI S'IJ'S/1!8'/!1118 
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Specializing in the Tandy Line 

DOSPLUS gives you more of what you buy an opera­
ting system for. Speed and reliability without sacrificing 
simplicity and power. If you need extra power without 
extra wait, then you need DOSPLUS! 

Single or double density systems available for Model I. 
Model Ill DOSPLUS ready for immediate delivery. 

Perhaps the best investment you can make for your 
TRS-80! Listen to what others have had to say about 
DOSPLUS. 
"Overall, DOSPLUS is the fastest operating system 
I have seen . . . " 

Pete Carr in 80-US Journal. 

"DOSPLUS ... the better mousetrap." 
Stewart Fason in 80-Microcornputing 

"On a scale of 1to10, I give DOSPLUS a solid 9." 

Reese Fowler in 80-Microcornputing 

(Model Il l DOSP LUS review) 


For the BASIC programmer, our features are un­
matched. For the average businessman, our speed and 
simplicity cannot be beat. 

So, join the satisfied users who have joined DOS PLUS. 
Experience excellence! Experience DOSPLUS! 

DOSPLUS comes complete with full utilities, PLUS 
a FREE patch to enable Model I Scripsit/Super 
Script to run on Model 111 , UNLIMITED Backups! 

Model I DOSPLUS - s999s 

Model Ill DOSPLUS ­ s9995 

Model I double density upgrade-s17500 

Master Directory 1.2 (double density)- 52995 

STEP ON THOSE 

DOS BUGS!! 


ORDER TODAY!! 


CALL TOLL FREE FOR FAST SERVICE 
(800) 824-7888, OPERATOR 193 
FOR VISA/MASTERCHARGE/C.0.D. ORDERS 
Calilorn1a dial (800) 852-7777, Operator 193 
Alaska and Hawaii dial (800) 824-7919. Operator 193 
TOLL FREE LINES WILL ACCEPT ORDERS ONLY! 
For Applications and Technical 1ntormat1on. call5846 Funston Street 
(305) 983-3390 or drop us a card(305) 983-3390 Hollywood, FL 33023 

Dealers inquiries 1nv1ted 



"The new magazine 
(Desktop Computing) will have 

articles on the successful business 
uses of small computers." 

The Color ComputerThe Pocket Computer Royal Shafting? 
Another Radio Shack computer which 

has gotten little play so far is the color 

Despite the lack of consumer enthusi· Some wag apparently sent my name tosystem. With the total lack of available
asm for the Pocket Computer, Radio Royal as a prospect to buy a word pro· software, there is no reason for any busi· 

Shack has not lost faith. We are promised cessing system from them. The literature nessman to even take a look at It. But 
memory expansion, a printer and other package arrived, and I do want to thanksince it seems llkely that this system is 
goodies as support. whoever did me that good turn. Not that Igoing to be around for a while, I'd like to

The noticeable absence of user interest became interested in the Royal system, see some articles on it. We want to know
in the PC has kept us from doing much for but rather that I was surprised at how littlewhat changes have to be made in BASIC
the system in this magazine. Perhaps computer you get for $11,500. programs to get them to run on the color 
many PC owners reacted as did I-be­ Royal no doubt has a very nice word system. We want to know more about col·
coming a bit disillusioned at the poverty processor. But it is dedicated and, from or graphics and how to get into the ma· 
of even remotely useful programs in the the literature, can be used for nothing chine to make these graphics more useful 
thick book that accompanies the comput· else. Compare that to the TRS-80 word and flexible. We want to see programs for 
er. I was further put off by the miniscule in· processor, where, with the flick of a disk, it, as well as successful conversions. 
ternal memory and the difficulty involved you can use the same system for book·Then there is the Model Ill, which is fair·
In expanding that memory. I hoped that keeping, inventory, invoicing and making ly compatible with Model I programs. We 

all want to know more about Its differ­
ences and what to do about them. If 
you 've had to change any of the published 
programs in 80 to get them to run on the ··we want to know more 
Model Ill , let us know about it. ''Since the main benefit about color graphics 

of the PC is its very and how to gel into the 
The New Magazinesmall size, ways of machine to make these 

adding memory without 
To provide businessmen with a maga­ graphics rnore useful 

zine which will tell them what comput­significantly increasing the and flexible. '' ers are doing now and will do in the future,

size will be welcome. '' we're planning a magazine for fall debut 


which will be written in pla in English. 

The new magazine (Desktop Computing) 


will have articles on the successful busi· 
 sales charts. And it costs about one third 
ness uses of small computers. Since you the price of the Royal. How can they stay 
are in touch with many of the businesses in business? 

some of our readers would grab the PC where desktop computers are being used, Do you realize how much computing 
and quickly send us some articles on this is another publishing opportunity for equipment you can buy for $11 ,500? I 
memory addition or interfacing to the you. Readers of the new magazine will think I could outfit a small office for the 
Sharp Memowriter. Nothing much has want to know what system a business same price as one dedicated Royal word 
happened ... so, folks, get on the stick! chose, some of the reasons why, what processor. Buyers beware!• 

With some memory expansion, a small hardware, software and accessories were 
word processing program and a miniature used, what problems were encountered 
TV you could have a traveling typewriter and how they were solved, and, most im· 
which would dump th!') material onto a portantly, the benefits of the new system. 
cassette, much like the Sony Typerecord· Did the installation save money, eliminate Notice: Because of a late 
er, but with more flexibility and lower cost. a job? mailing William Barden's 

Since the main benefit of the PC is its The tricky part of writing for Desktop column, The Assembly Line, 
very small size, ways of adding memory Computing will be avoiding terms with will not be appearing this
without significantly increasing the s ize which businessmen are not familiar. You 

month. Our apologies. He'llwill be welcome. Even a system which will may know just what is meant by a global 
fit in a thin attache case would be desir­ search and replace, but the average busi· be back next month. 
able. nessman will be bewildered. 
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"If you're really!!!!!!8'0 
computer merchandising, Tandy Radio Shack knowledgeable . .. in a viable field, 

and you believe you could 
define a really outstanding use 

for the TRS-80 in that field, 
write to us. '1 

Last week, Bill Walters (our Consumer 
Information Manager) and I visited 80 

Microcomputing's nice folks in beautiful 
Peterborough, N.H. Know what? Those 
employment ads Wayne runs every so 
often don't lie-it's a lovely place! It's 
also true that it's a non-smoker's place to 
work. Since Bill and I are both successful· 
ly reformed smokers, we were allowed in 
for a look around and a very enjoyable 
day. We found the staff hardworking, en­
thusiastic, bright and very friendly. If you 
don't smoke and think you're either young 
enough or crazy enough for this sort of 
work, I'm sure they'd like to hear from you. 

If you do smoke (or even if you don't ... 
we're open·minded) keep Radio Shack in 
mind too! Our R&D group keeps an eye 
open for talented engineers, systems and 
applications software analysts and pro· 
grammers. Our documentation group is 
always on the lookout for people to devel· 
op manuals for our software and hard­
ware products. There are also two soft­
ware testing groups, one in the software 
area, and one in our Merchandising 
Department. 

There are long hours, great people to 
work with, and some outstanding fringes. 
If you're interested, drop a letter and 
resume to Mr. George Berger, our Person­
nel Director at 500 One Tandy Center, Ft. 
Worth, TX 76102. 

Model II Scripsit Owners 

While I'm enjoying Scripsit on my 
Model II right now, I'll pass on some Infor­
mation. We have received comments from 
a number of people about funny things 
happening during printout: pages printed 
with only one or two lines on them, or even 
completely blank pages printed between 
correctly formatted ones. As far as I know, 
there is one thing you can do which will 
cure all these problems-before you print 
a document, issue a repaginate com­
mand. This is especially important if 
you've added text after a previous repagi­
nation. 

Repagination adjusts your pages to the 
maximum allowed number of lines. If you 
then add a couple of lines, that page is too 

long. The extra lines are stored in the 
proper place, but can only print as an addi­
tional (and usually unwanted) page. To 
make room for the addition, all following 
pages must be readjusted. We left that for 
you to do manually, saving time when 
you're editing a multi-page document. 

Wanted . .. A Variety of Experts 

There are lots of vertical markets (uses 
which are specific to a particular kind of 
business) for computers. Unfortunately, 
we haven't found a way to become experts 
in all business and professional fields ... 
yet there Is a great demand for software 
for specific vertical markets. We'd like to 
provide for as many as we can. Maybe 
there are a lot of you who could help us 
and yourselves. 

If you're really knowledgeable, or a 
recognized expert (whatever that means) 
in a viable field, and you believe you could 
define a really outstanding use for a 
TRS-80 in that field, write to us. 

We work with outside people on about 
60 percent of our software, so it's not a 
new idea, just not too well known. Now 
that our basic accounting and word pro­
cessing packages exist, the vertical 
markets are most interesting to us. 

Complaints, Again 

Complaints and misunderstandings (in 
plain language, our hate mail) have reduc­
ed significantly in recent months. I still 
would I ike to touch on some complaints or 
misconceptions from time to time, just for 
those who might not have heard the 
answer to their specific questions. 

Our computers are designed for the 
needs of the target market: cost effective­
ness, ease of repair, etc. We don't trade 
off these items just so they'll easily inter­
face with existing peripherals. Neither do 
we make an effort to make interfacing dif­
ficult. Come on, guys, we have to interface 
them to the outside world too, when we 
produce our own peripherals. 

Want information? Phone calls won't 
often get the technical information you 
want. However, I am assured that our 
engineering group (which includes sys­
tems software) will answer almost any 

technical question (we won't do custom 
engineering or software for you) which is 
submitted by mail. They will answer spe­
cific questions about, but will not furnish 
source code listings to, our systems soft­
ware. You should be able to get any 
answer for which you know how to ask the 
question. If you find my information to be 
untrue, I'd like to hear about it , and who 
you corresponded with. 

Warranty, Warranty . .. 
Who's got the Warranty? 

We've received many questions recent­
ly about who to buy your TRS-80 from, and 
whether or not you get a warranty. We 
hear that a few of our salespeople may be 
leaving the wrong impression with cus­
tomers as to company policies, warran­
ties and dealers, so I'd like to clear some 
of the fog. 

Radio Shack has company owned 
stores, as well as authorized dealers and 
franchisees. There is absolutely no differ­
ence in the Radio Shack merchandise you 
get from these outlets, or the warranty 
you're entitled to on it. We control our 
stores, while authorized dealers are inde­
pendent businessmen who buy our prod­
ucts and resell them to you. Their operat­
ing policies and how they run their busi­
ness is up to them. If you buy any Radio 
Shack product f rom any of our authorized 
outlets, you can return it to any Radio 
Shack store anywhere, for warranty ser­
vice. You w/11 need your original sales 
ticket to secure in-warranty service. 

Although I'm often asked, I'm not going 
to tell you where to buy, because it 
shouldn't matter. I will make one common 
sense suggestion. Anything electronic 
can go wrong: when you need help or ad­
vice, you're almost always going to fare 
better with the guy who made the profit on 
the sale. 

Radio Shack requ ires its company 
owned store personnel to handle any cus­
tomer's problem in a timely fashion. 
Human nature simply says that a com­
pany store employee or dealer is much 
less likely to give up his lunch hour to help 

Continue to page 39 
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WHEN YOUR NUMBER 

IS UP, CALL OURS. 


FREE. 

1 ·800-321 ·META 


IN OHIO, (216) 289-META 

When you are weary of the "NEVER UNDERSOLD" dealers, when you are 
tired of corresponding with a post office box number, when you are fed up 
with paying for long distance phone calls because you haven't received your 
merchandise, when your number is up, call ours. 

We don't think any company can be everything to everybody, so we don't 
try to be. While each of our companies is an independent legal and financial 
entity, we share a common bond. The one thing we will never undersell you 
on is service. 

With almost 20,000 square feet of facilities, knowledgeable, professional 
staffs, and solid experience in the industry, we intend to be around for a 
long time. Our level of automation within our companies (centered around 
our $200,000 data processing/communications network) may be unsurpass­
ed in the business. Bigger can mean better .. . and we're out to prove it. 

Whether you need a $20 box of diskettes or a $250,000 timesharing 
system, help may be a phone call away. So, when your number is up, call 
ours. 

The META Companies 
26111 Brush Avenue, Euc lid, Ohio 44132 

~ f:'IETA l ECHmLOGIES ~~~~OURCES~ COAPOAAlj[J~ ~CORPORATION ...-26 ©;==N~-Software/Supplies Management/Services Wholesale/Dealer's Supply 

c;x•x) ~~=~ORATION @~I~r"LRONICS ®E12l
Meta Media Productions. Inc.Video Tapes & Supplies 

Hardware/Supplies Advert ising 

C 1981 by Meta Resources Corporation 



fOINPUT 

" ... accusing fingers have been 
pointed toward the poor TRS-80 

and its apparent inability to 
handle tabs in excess of 64." 

HOWZAT? 


While I appreciate your publishing my 
article ("WHERZIT") in the April issue, 
your choice of a title Is a cruel joke, given 
the article's premise. Please assure your 
readers that I had no part in its selection. 

There Is a typo on page 254 of the article 
that we all missed. CLEAR 44000 is cor· 
rect for a 48K machine, not a 64K 
machine. 

James H. Fox 
Afton, MN 55001 

You're no fun!-Eds. 

DOS vs DOS 

Mr. Fason's review of Percom's doubler 
was very interesting to me, and I certainly 
agree that the product is a boon to disk 
storage space. The DBLDOS sale litera· 
tu re and the review, however, are very mis· 
leading; it does support TRSDOS com· 
mands, but only those of version 2.1. If 
one is fortunate enough to have version 
2.3, you learn that you not only Jose DE· 
VICE, which is not Joss in most cases, but 
you also lose BASICR and COMMAND " I". 
Now, that is very disappointing, especially 
when one has hopes of doing some Jong 
postponed MERGing. 

I would appreciate any assistance you 
can give in the way of an article or source 
of a technique to get TRSDOS version 2.3 
into DBLDOS. 

Joe Restle 
Langhorne, PA 19047 

Double Density DOSPLUS from Micro Sys· 
tems Software is a better alternative to 
DBLDOS and is a more powerful DOS than 
even TRSDOS 2.3.-Eds. 

80 Tabs 

For many months now, accusing fin· 
gers have been pointed toward the poor 
TRS·80 and its apparent inability to han· 
die tabs in excess of 64. I suggest that the 
accusers look to the real culprit, their 

printers. 
I use a NEC Spinwriter 5330 which ac· 

cepts tabs from 0 to 132 without a mur· 
mur; tabs in excess of 132 executes a 
CRILF. I do not know what the upper limit 
Is, but would hazard a g,uess at 65535. 

Big tabs work equally well with the new 
two·chip ROM and the older three-chip 
ROM when used with an intelligent print· 
er. So stop blaming the 80, there are very 
few shortcomings with It, and most of 
these can be attributed to software and 
peripherals. 

C. J. Casselden 
Sutton, Surrey, England 

SM25DL 

Easy Machine Language 

My eternal gratitude for Lt. John Har· 
rell's article (January 1981) on the Super 
Bug Monitor. As the proud new owner of a 
TRS·80 Model Ill, I was eager to begin writ· 
ing machine language. To my chagrin, 
Radio Shack had no EDTASM for the 
Model Ill. I had written a BASIC program 
to permit me to input hex into RAM, and 
was blindly POKElng in machine code. 

Upon reading Lt. Harrell's article and 
perusing the listing for his program, I fig­
ured the monitor would work in the Model 
Ill as long as the ROM calls would work. 
The ROM routines listed in the Model Ill 
Manual were the same as Lt. Harrell's, so I 
hoped the others would be, also. 

Lo and behold! All ROM calls worked. 
The program works exactly as described. 

After loading and testing the program 
in high RAM (6330H), I relocated it to 
where Lt. Harrell had located it (4330H). 
However, some of the code kept getting 
overwritten; apparently the Model Ill uses 
4420H-4430H as some kind of stack. 

I now eagerly await an assembler·disas· 
sembler for the Model Ill. Lt. Harrell's 
monitor has eased the pains of machine 
language programs, but I am still manual· 
ly assembling them. Perhaps a vendor has 
an assembler for the Ill? (If so, none indi· 
cate such in any ads in your great mag.) 

Bruce C. Hampton 
320A N. Kenwood 

Glendale, CA 91206 

Thanks Readers 

Thank you very much for sending our 
Folsom Prison Computer Group the com· 
plimentary subscription to 80 Mlcrocom· 
puting, and for publishing my letter In your 
February issue. As a result of the letter, 
many of your readers sent our group a fine 
selection of software tapes, textbooks, 
and various computer related materials. 

In January, our Education Department 
initiated a course in Introduction to Micro· 
computers, which will be followed by a 
course in BASIC language for micros. So, 
our program is starting to move at a faster 
pace and we will be able to make good use 
of all the materials sent to us by readers of 
80 Microcomputing. 

On behalf of our computer group, I 
would like to take this opportunity to 
thank all of the many readers who sent 
materials to us, and to again thank you 
and your staff for your interest and 
assistance. All of us who will be making 
use of the materials sincerely appreciate 
the efforts extended on our behalf. 

Gottfried R. von Kronenberger 
P.O. Box 8·49542 

clo Mr. R. E. Miller, 
Supervisor of Education 

Folsom State Prison 
Represa, CA 95671 

Pennington Pal 

The following letter was addressed to 
H. C. Pennington. 

Congratulations on a very fine article in 
the March issue of 80 Microcomputing. I 
wish more people realized what we have 
gone through with the TRS-80. I read John 
Grass's letter and it became obvious to 
me that he was naive as to what makes a 
disk operating system work. I'm glad you 
wrote the reply. 

I am very skeptical of anything that 
Radio Shack sells. They just don't quality 
control their products very well before 
they are released to the public. 

As a design engineer, I don't think much 
of their hardware design. The tape inter· 
face circuitry in particular amazes me that 
it works as well as it does. 

10 • 80 Microcomputing, June 1981 



YOUR 
ROAD TO 

VALUE 
IS••• 

JUNE 

SPECIALS! 


PLAIN JANETM 

DISKETTES 

$1995 
BOX OF 10 

SS, SS, 51/4 " 

DISKETTE 

FILE BOX 

$2295 
HOLDS 50·60 
51/4" DISKS 

DISK DRIVE 

EXTENDER 
CABLE 

$995 

-PRINTERS­
CALL FOR 

PRICE 
CABLE 
$2495 

"OTHER 
MYSTERIES" 

VOLUMES I & II 

$3995 TRI-STAR 

FLOPPY 
SAVER™ SAVE 

$12.50 HUB RING KIT 

TO ORDER 

CALL TOLL FREE 1-800-321-9390 

IN OHIO, call (216) 289-1210 (COLLECT) 

$895 
FOR 51/4" 

DISKS 

RETAIL STORE 
22299 EUCLID AVENUE 

EUCLID, OHIO 44117 
(EAST 222nd & EUCLID AVE.) 

TRS·80 is a trademark of the 
Radio Shack Division of Tandy 
Corporation. PLAIN JANE is a 
Trademark of Meta Technologies 
Corporation. 

OFFICES 

26111 BRUSH AVENUE 


EUCLID, OHIO 44132 

(SEND MAIL ORDERS HERE) 

PRICES IN EFFECT •Add $3.00 for shipping & handling. MOST ORDERS 
June 1, 1981 THRU •$3.00 EXTRA for C.O.D. SHIPPED WITHIN 

June 30, 1981. •Ohio residents add 6V2 % sales ONE BUSINESS DAY 
Prices, Specifications, tax. 

and Offerings subject to change 
without notice. © 1981 by Metatronlcs Corp. 
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I have your book and am very, very 
pleased with it. That kind of information is 
not commonly known. I, like John Grass, 
am also looking for a good book disas­
sembling Level 2 and Disk BASIC. If you 
have a specific recommendation, I'd ap· 
preclate hearing about it. 

John Zdenek 
Riverside, IL 60546 

Letter vs Book 

If I were Pennington and English were 
my fourth language, I would still be em· 
barrassed by the semi literate style, or lack 
thereof, of TRS-80 Disk and Other Myster­
ies. Had he written his book as well as the 
rebuttal of Mr. Grass' letter, it would have 
been a masterpiece. 

Louis Zeppa 
Sacramento, CA 95819 

European Orders 

I have unfortunately had a bad experi­
ence with some American firms who regu­
larly advertise in your magazine, but who 
pursue a most dubious business policy 
vls·a-vls European customers. 

For example: In October 1979 I ordered 
a one year subscription from H & E Com­
putronics. As demanded, I paid In ad­
vance by bank transfer. In spite of several 
letters and reminders, this firm seems not 
to be willing to carry out my order. Mean­
while I have asked the German Consulate 
In New York for help. But, despite tele­
phone calls and reminders, even the Con­
sulate had no success. In their letter of 
November 12, 1980 they wrote: "Leider 
hlnterlleB die Firma auch belm General­
konsulat kelnen guten Eindruck," which 
means, "This firm did not leave a good Im­
pression vis-a-vis the General Consulate." 

In order to avoid such losses to other 
readers of your magazine, I would be glad 
If you published this letter. 

I had the same experience with Cost Ef· 
fective Computer Service, who received 
my money order of September 19, 1980 for 
a TRS-80 program, which they have not 
delivered. 

Claus Behnke 
Dasnoeckel59 

D-5600 Wuppertal 11 
W. Germany 

Unfortunately, Mr. Behnke does what 
many other foreign buyers do. Mr. Behnke 
had his bank (or post office) forward a 
check to a United States company. When 

these checks arrive, they come without 
any explanation and usually contain an in­
complete address. In the case of Mr. 
Behnke, we received a check without any 
explanation. The address that appeared 
on the check was: Dasnoeckel 59, 5600 
Wuppertal 11. 

We didn't even know what country the 
check came from and had no way to con­
tact the customer. 

Our po/fey is to deposit these checks 
after making a photocopy of the check. 
We always have a file of about 20 out· 
standing checks of this kind. We have to 
waft for the customer to contact us (usual­
ly stating that they had sent us a check 
and didn't receive their order). At that 
time, we check the customers complaint 
against our outstanding check file and try 
to find a check that matches the custom­
er's order. 

We suggest that you advise all 80 Ml­
crocomputing readers that they should al­
ways send their orders with their check. 

Mara/in, Customer Service 
H & E Computronics 

Ed's Note: A copy of Mr. Behnke's com­
plaint was afso sent to Cost Effective 
Computer Service with an offer to print 
any reply they might care to make. As of 
this date, no reply has been received. 

Character Generator Works 

I would like to clarify and update a few 
points brought up in Eric Keener's letter 
on page 16 of the March issue. 

The character generator IC, part num· 
ber AXX-3027, whose catalog number Is 
26-1104, cannot be ordered from a Radio 
Shack store. It can only be obtained 
through the Service Department. The ad­
dress has been changed to: Radio Shack 
Customer Service #0048, 900 E. Northslde 
Dr., Fort Worth, TX 76102. It can also be or­
dered by cal ling 817-870-5662. I used the 
latter method and received the part in 
seven days. 

I installed the lowercase modification 
that was published on page 72 of the 
March 1980 Issue. I was hesitant about or­
dering the IC because a friend of mine had 
the Radio Shack version Installed, which 
was wired s lightly differently than the one 
I had Installed. I decided to go ahead and 
buy it even though I could not be certain it 
would work. It arrived after seven days. 

I opened the case of my computer and 
examined both chips carefully to see if 
there was much difference In the part 
number. The one In my computer had the 
number 8046670 and the new chip had the 
number 8046673. Figuring that there 

wasn't much difference, I replaced the old 
with the new and put my computer back 
together. I reconnected everything and 
powered it up. A-OK, DOS booted up and 
everything seemed normal. I turned on the 
lowercase switch and ran SCRIPSITfLC. 
Voila, I had normal uppercase and lower­
case with descenders. It works fine for 
me. 

Jeffery A. LeB/anc 
548 Marion Ave. 
Lima, OH 45801 

Airborne 
Computer Programs 

I am producing a weekly communica­
tions magazine program in English for the 
Dutch External Service, which is broad­
cast on short-wave to a world-wide au· 
dience each Thursday. At the suggestion 
of some of our listeners In the USA, 
Europe and the Pacific, we Intend to try an 
experiment fairly shortly, which might be 
of interest to your readers. 

On Thursday September 10th, 1981, we 
will be devoting our Media Network pro­
gram to the subject of home computers 
and how they can be of use to the active 
short-wave listener. As well as an intro­
duction to mlcrocomputing, we wi ll also 
be including a short computer program in 
three different formats, broadcast in ma· 
chine readable form over the air. Providing 
the s ignal strength Is sufficient in the lis· 
tener's area, we hope it will be possible to 
record the computer program (off the air) 
onto cassette tape and play it back into a 
home computer. Preliminary experiments 
indicate that the system should work, but 
the purpose of the experiment on Septem­
ber 10 is to gauge whether atmospheric 
noise is low enough in most of our target 
areas to enable the scheme to work. If 
successful, the idea might be repeated on 
a more regular basis. 

Three computer programs wil l be trans­
mitted, of use to the short -wave listener, 
to be compatible with Tandy Radio Shack, 
Apple, and Commodore PET mlcrocom· 
puters. 

The time chosen Is the beginning of the 
program Media Network, which runs for 
30 minutes. All times are quoted in Green· 
wich Mean Time, which Is five hours 
ahead of Eastern Standard Time. 

Listeners who hear the broadcast, and 
try out the computer program, are encour­
aged to write in and report their resu lts to 
the following address: 
Computer Experiment 
Media Network 
Radio Netherlands 

Continued to p.14 
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THE LOGICAL CHOICE 
OF 

DEALERS • GOVERNMENT AGENCIES 


RETAILERS • SCHOOLS • USER GROUPS 


OTHER QUANTITY BUYERS 


FOR 

APPLICATION SOFTWARE • BOOKS 


BOXED DISKETTES • BULK DISKETTES 


CABLES • CARTRIDGE DISKS • COMPUTER TAPE 


DISK PACKS • DISK OPERATING SYSTEMS 


DISKETTE FILE BOXES • EDUCATIONAL PACKAGES 


HUB RING KITS • SOFTWARE BINDERS 


PRINTERS • TERMINALS • AND MORE 


CAL 
~ 

~ META LOGIX CORPORATION ., 30 

~ "the computer company company" 
.,....... 


26111 BRUSH AVENUE EUCLID, OHIO 44132 

(216) 289-1811 
© 1981 by Meta Logix Corporation ~ 
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P.O. Box 222 
1200 JG Hilversum, Holland 

J. Marks, Produce1 
Media Network 

Radio Netherlands 
P.O. Box 222 

1200 JG Hllversum, Holland 
Tel: 16151 
Tix: 43336 

Eds. Note: See box below for broadcast 
times and frequencies. 

Mod Ill List 

I am attempting to compile a list of 
TRS-80 Model I programs that will (or will 
not) run on the Model Ill. I would appreci­
ate any Input from your readers. 

To those who kindly respond, please 
mention If the program was on disk or 
tape-BASIC, System or disk CMD flle­
whether run under Level II or DOS, and, if 
DOS, which one. If any changes needed to 
be made to the program, what were they? 

All those who send me information will 
be sent the compiled list (after a reason­
able length of time to get all input) if a 
SASE Is included with your information. 

Ken Knecht 
1340 W. 3rd St. #130 

Yuma, AZ 85364 

Business and Model I 

I quite agree with Dr. Goldstone In his 
letter "Radio Shack and Model II" in the 
April issue, p. 21. 

The very reason I chose and purchased 
the TRS-80 Model I was due to its modular 
design. I certainly didn't purchase it for its 
good looks. Had I been interested in a 
good-looking computer I'd have gone else· 

where. Instead, I wanted one that was 
both functional and convenient. It will not 
be at all convenient for Model 11 and Model 
Ill owners to interrupt their computing be­
cause they have to haul the whole thing In 
for repairs. I'm not saying that those 
Models don't have a market (obviously 
they do). The same ought to be true for 
Model I. I compare it to the purchase of 
fine stereo equipment-modular systems 
are much more preferable to the music en­
thusiast. 

Perhaps Radio Shack is overlooking the 
continued marketplace for the "ugly duck­
ling" Model I. 

Question: Why has the Model I been 
withdrawn from production? Let's hear 
Tandy's side of the picture. 

Patrick T. McArron, President 
Advance Weekends, Inc. 

Santee, CA 92071 

Rummy Master Notes 

Here are some comments on a game I 
purchased. The name of the program Is 
Rummy Master, by Dave Gubser, and Is 
published by Quality Software. The pro· 
gram is supposed to accept light pen in­
put. However, if a light pen is used, an OM 
error occurs during most games. 

There are also two occasions when an 
SN error will be generated: in line 254, 
when an ace is melded to an existing 2-3-4 
meld, and when a flush meld is attempted 
with card suits that don't match. 

The first bug can be fixed by changing 
MF(F9)=1NT-130 to MF(F9)=CA-130. 
The second bug can be fixed by changing 
:3: to :GOSUB 3: and retyping the rest of 
the line using the hack and insert edit 
command. 

One other problem is that the computer 
will not allow you to call Rummy. This 
problem I have not been able to fix ... yet. 

GREENWICH MEAN TIME SHORT·WAVE FREQUENCY (kHz) TARGET AREA 
07.47 9770. 9715 -~~--....,A,-u-sl-ra.,..la...,sl,...a____ 

08.47 9715 Australasia 
08.47 15560, 11930, 9895, 6045, 5955 Europe 
13.50 17605, 11930, 9895, 6045, 5955 Europe 
14.47 11735, 15560, 21480 Soulh·Easl Asia 
18.47 15220, 6020 Easl Alrica 
20.47 21685, 17695, 17605, 15220, 9715 Wes1 and Cen1ral 

Africa (frequencies 
also audible In Europe) 

02.47 (Note, I his and 9590, 6165 Eastern North America 
the nexl trans· 

05.47 mission are 9715, 6165 Western North America 
shown as early Friday morning 
GMT, but 11 is still Thursday 
evening in the target area). 

Times and frequencies tor shortwave programs to be broadcast from Holland, 
Thursday, September 10, 1981. 

If you call Rummy while using the l ight 
pen option, the program crashes back to 
the beginning of the game. 

If Rummy is called while using the key­
board, the computer just ignores you. If 
anyone has a debug for th is problem I 
would like to hear from you. 

There are two cures for the OM error 
problem: Add more memory to your com­
puter, or make two programs out of the 
one, separating the l ight pen and the key­
board options. 

I hope this helps others who have this 
program. 

John F. Costello 
Philadelphia, PA 19127 

Likes Hayden 

A pu blic thank you and "attaway" to the 
Hayden Book Company. 

Seve ra l months ago I purchased 
Sargon II and enjoyed many hours with 
this f ine chess program. My only com­
plaint was that the volume setting of my 
cassette player was very critical. 

After a period of disuse, the tape would 
not load at any volume level. With fingers 
crossed, I sent the tape to Hayden. I 
promptly received a letter of apology from 
Stephen Radosh, Games and Entertain­
ment Software Editor, along with a new 
tape that loads correctly. 

At $30, Sargon II is a bargain, and 
Hayden is to be commended for standing 
behind their product. 

James L. Price 
Modesto, CA 

Patches from Holland 

After read ing the article " #26-2202 Re­
view" by G. F. Stevens in the February 
1981 issue of 80 Microcomputing, I decid· 
ed to purchase the package. Much to my 
surprise, the complete package cost me 
less than the cassette EDTASM that I pur­
chased two years ago. 

The f irst thing I had to do was fix the 
crash that occurred when exiting EDIT 
and MBO. I would like to share my fix with 
your readers. 

TRSDOS 2.1/2.2/2.3 does not initialize 
the Debug jump vector at 4315 (hex) to the 
correct value at Boot. Both EDIT and MBO 
prevent a jum p to Debug by fil ling location 
4315 (hex) wit h 00 upon entry. But both 
programs store the value C3 (hex) at th is 
location upon exit to DOS. Since the jump 
vector has not been initialized to the cor­
rect value, and since the user is probably 

Continued to p.16 
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FILE BOX 

DISKETTE STORAGE SYSTEM 

$2 4 ~~ 5V4" disks 
$29.95 . . . for 8" disks 

MTC brings you the ULTIMATE diskett€. 
storage system, at an affordable price. Stor­
ing 50 to 60 diskettes, this durable, smoke­
colored acrylic unit provides easy access 
through the use of index dividers and ad­
justable tabs. Unique lid design provides 
dust-fre-e protection and doubles as a carry­
ing handle. 

MICROPARAPHERNALIA 
DISKETTES (box of ten) 

51.1.'' PLAIN JANE™ ........... $21.95 
5 V•" PLAIN JANE™ ~fj,,fd .... . S25.95 
5 1.1.'' DATALIFE™ MD 525-01 .. $26.95 
8" DATALIFE™ FD34·8000 .... $43.95 

NEWDOS by APPARAT 
NEWDOS/80 by Apparat .. ...... $149.95 
NEWDOS + to 

NEWDOS/80 UPGRADE .... . CALL 
NEWDOS + with ALL UTILITIES 

35·track ........ . ...... .. $69.95 
40-track ...... .. ..... . ... $79.95 

BOOKS 
TRS·80™ DISK 

AND OTHER MYSTERIES .. $19.95 
MICROSOFT™ BASIC DECODED $29.95 
1001 THINGS TO DO WITH YOUR 

PERSONAL COMPUTER .... S 7.95 

TRS·80 is a trademark of the 
Radio Shack Division of Tandy 

Corporation. DATALfFE is a 
trademark of VERBATIM. PLAIN 

JANE. AIDS-I. AIDS·lll, CALCS·lll. 
CALCS·IV. MERGE·lll are 

trademarks of MTC. 
(£)1981 by Metatechnologies 

Corporation. Inc. 

...-20 

'RINGS' & 
THINGS 

Help prevent data loss and media damage 
due to improper diskette centering and 
rotation with the FLOPPY SAVERTM'" rein­
forcing hub ring kit. 7-mil mylar rings in­
stall in seconds. Kit is complete with 
centering tool, pressure ring, 25 adhesive 
backed hub rings and instructions. 

HUB RING KIT for 5 114" disks..... Sl0.95 
HUB RING KIT for 8" disks.... . .. Sl2.95 
REFILLS (50 Hub Rings) ......... S 5.95 

Protect your expensive disk drives and 
your valuable diskettes with our diskette 
drive head cleaning kit. The kit, consisting 
of a pair of special "diskettes", cleaning 
solution and instructions, can be used for 
52 cleanings. Removes contamination 
from recording surfaces in seconds 
without harming drives. 

CLEANING KIT for 51!." drives . . . $24.95 

PLASTIC LIBRARY CASES 
(not shown) 

An economical form of storage for 10 to 15 
diskettes, and is suitable for your bookshelf! 
Case opens into a vertical holder for easy ac­
cess. 

5 v.-inch diskette case ........ . ... $3.50 

8-inch diskette case .............. S3.95 


Let Your TRS-80™ Test Itself With 

THE FLOPPY DOCTOR & 
MEMORY DIAGNOSTIC 

by THE MICRO CLINIC 

A complete checkup for your Model I. THE 
FLOPPY DOCTOR completely checks every sec­
tor of 35· or 40·track disk drives. Tests motor 
speed. head positioning, controller functions, 
status bits and provides complete error logging. 
THE MEMORY DIAGNOSTIC checks for proper 
write/read, refresh. executability and exclusivity 
of all address locations. Includes both 
diagnostics and complete instruction manual. 
SYSTEM DIAGNOSTICS . .. .. $19.95 

An improved version of the SYSTEM 
DIAGNOSTICS above. Designed for single 
or double density, 35-, 40-, 77-. or 80­
track disk drives. Includes new and 
modified tests. Features THE FLOPPY 
DOCTOR, Version 3.0. 

SYSTEM DIAGNOSTICS-V3 . . $24.95 

MOST ORDERS 

SHIPPED WITHIN 


ONE BUSINESS DAY 


Products damaged in 

transit will be exchanged. 


PRICES IN EFFECT 

June 1. 1981 THRU 


June 30. 1981. 

Prices. Specifications. 


and Offerings subject to 

change without notice. 


8106 


Single Sided, Soft-Sectored 5 V. -inch. 

(for TRS-80™) Mini-floppy 

DISKETTES 

$21 ~~flO 


These are factory fresh, absolutely first 
quality (no seconds!) mini-floppies. They are 
complete with envelopes, labels and write­
protect tabs in a shrink-wrapped box. 

PLAIN JANE™ 
DISKETTES 


The Beautiful Floppy 

with the Magnetic PersonalityrM 


Thousands of people have switched to this 
low-cost alternative. These quality diskettes 
are packaged in a plain white box ... no fan­
cy printing, fancy names or fancy labels, not 
even our own (labels cost money). Trust us. 

PLAIN JANE™ Diskettes ...... S 21.95 
10 boxes of 10 .. .. (each box)S21.50 

PLAIN JANE™ riold 
Introducing MTC's premium generic 
diskette. Single-Sided, Soft-Sectored. 
DOUBLE-DENSITY, 5V.·inch diskettes with 
reinforcing HUB·RINGS. Individually 1003 
ERROR·FREE certified. Invest in GOLD! 
PLAIN JANE™ (IJ,,M ........... $25.95 


VERBATIM'S PREMIUM DISKEITES AT 

AFFORDABLE PRICES 


DATALIFE™ 

Seven data-shielding improvements mean 
greater durability and longer data life. 
These individually, 1003 error-free cer· 
tified diskettes feature thicker oxide 
coating, longer-lasting lubricant, improved 
liner. superior polishing and more! Meets 
or exceeds IBM, Shugart, ANSI , ECMA 
and ISO standards. Reinforcing HUB 
RINGS help prevent data loss and media 
damage, reducing errors. 
Buy the best ... buy DATALIFE™ 

VERBATIM DATALIFETM DISKEITES 
5V··inch (box of 10) 

MD525·01 . ... ... . . .. . .. $26.95 
10 boxes of 10 . . .. (each box)S25.95 

8-inch FLOPPIES 
Double-Densi.ty, FD34-8000 . $43.95 

WE ACCEPT 
•VISA 
• MASTER CHARGE 
• CHECKS 
• MONEY ORDERS 
• C.O.D. 

•Add S3.00 for shipping 
& handling 

•$3.00 EXTRA for C.0 .0 . 
•Ohio residents add 6V.3 
sales tax. 

http:Double-Densi.ty
http:box)S25.95
http:box)S21.50
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OPINION= OOPS! 


The following Debug Is submitted 
concerning the article in the March 
1981 issue titled "OPINION= PEEK 
(MAIL)" (page 248): 

I fully expect that in 1981 we will see 
a full network type data base manage­
ment system released 'for' (not 'by') 
the Shack to revolutionize information 
management. 

My apologies to any Shack Dealers 
who might have been bugged by inquir­
ies about the data base manager. And 
a special apology to Micro Data Base 
Systems, Inc., of Lafayette, Indiana, 
which did release this remarkable 
piece of programming. 

Jim Glosser 
1425 Eden Rd. 

York, PA 17402 

Watt Bug? 

Re: "Watt's It All About?" on page 
219 of the March 1981, 80 Microcom­
puting: I found a bug in the program 
that will result in an incorrect readout 
at times. I've debugged the program 
again and offer the following changes 
that I bel ieve will correct the problem. 
Also, I added two lines that make the 
program easier to use. Make the 
following changes or additions: 

Change the following lines: 

110 and 640-INPUT "'For Months June Thru Sep, 
Type 1, Else Type 2"; M1 

270 IF M1 =2 Then 285 

PROGRAM LOCATION OLD 
NAME IN RAM VALUE 


M80 914EH C3H 

EDIT 6C65H C3H 

EDIT 6620H 24H 

EDIT 85E1H 24H 

EDIT 8781 H 24H 


443 It R$ = ··Yes·• or RS= ··r Go To 93 

530 Rem N = Cost Per Each KWH For Next 900 
KWH-Jun Thru Sep 

Add the follQwing lines: 
675 INPUT '"Another Run Yes or No"";R$ 

680 CLS: If R$ ="Yes or R$ = '"Y" Thon 600 Else 444 


Donald W. Hubert 
613 Hartless Court 

Hampton, VA 23669 

KBEEPFIX FIX 

I have found the following error in 
my article, "KBEEPFIX Revisted," in 
the March 1981 issue. In the third col· 
umn on page 271, the two lines of ma· 
chine and assembly language code 
should be: 
Location Hox Code lnstrucllon 

7F8A 3E89 LO A,89H 
7F8C 32 49 40 LO (4fl49H),A 

Darrell R. Whitehead 
11 Patterson Road 
Bedford, MA 01730 

Lost POKE 

Re: "Where Have all the GOTO's 
Gone?," March, 1981: One command is 
missing in the printed version of my ar­
ticle. 

Under "APPENDING,'' page 237, top 
left, following POKE 16548,233, add 
this command: POKE 16549,66. 

Hubert C. Borrmann 
2840 S. Circle Dr. #209 

Colorado Springs, CO 80906 

NEW REL BYTE 
VALUE SECT. IN SECT. 

OOH 640 4EH 
OOH 260 D1H 
8AH 20D 74H 
8AH 51D B1H 
8AH 53D 59H 

Patches from Holland. 

still pressing the Break key upon entering 
DOS, a crash may occur. 

TRSDOS users should always type DE­
BUG (OFF) and DIR after a Boot to initial­
ize 4315 (hex) to the correct value. But M80 
and EDIT may also be patched to prevent 
a crash. This is done by filling 4315 (hex) 
with 00 instead of C3 (hex) upon exit. 

Also included Is a patch to have EDIT 
echo a graphic character for the Break 
key, instead of a dollar sign. 

The relative sector of t he disk file may 
be used when patch ing the programs with 
Superzap 2.0. 

Tom de Man 
P.O. Box 169 

2250 AD Voorschoten 
Holland 

BASIC Business 

How many times have you heard people 
say that BASIC is too simple and too slow 
a language to use for business purposes? 
I think the problem is that too many have 
not had the chance to really learn BASIC 
and the methods that can be used to 
speed things up in order to use it effective­
ly. The following simple program demon­
strates that BASIC is not so bad. The 
starter program for assembly language 
seems to be a program to white out the 
screen since BASIC takes so long. Try th is 
one for speed: It's slower than machine 
language but ... 
10 CLEAR 1000 
20 DEFSTR X 
30 X = STRING$(255.191) 
40 X1=STRING$(4,191) 
50 CLS:PRINTX;X;X;X;X1; 
60 FOR N = 1 TO 2000 
70 NEXT N 

Don't forget the commas. 
I am enclosing a sample program show­

ing how we have put this concept to work 
in doing our own logo. 

Peter G. Dunn, President 
Sturdivant and Dunn, Inc. 

Conway, NH 

10 CLEAR 3000:DEFSTRX:GOSUB500:/COPYRIGHT 
1980 BY PETER G. DUNN 

20 FOR N = 1TO2000:NEXTN:END 
500 XC= CHR$(191):XD=STRING$(56.191):XE= 

STRINGS(8,32) 
510 XA=XD+XE+STRING$(12,191)+ ·• STURDIVANT 

" +XC +" AND " +XC 
520 XA =XA+ " DUNN, ••+ XC+" INC. "' +STRINGS 

(11.191)+ XE +XD 
530 XB= XE+STRINGS(2,191)+ " SMALL ·· +XC+ " 

BUSINESS " +XC 
540 XB= XB+" SOFTWARE :: + XC+ " FOR " + XC+ " 

THE " + XC + .. EIGHTY'S " 
550 XB : XB+STRINGS(2,191) + XE+XD 
560 X = ""THIS IS THE BOOKKEEPER":XF = '"JUST A 

MINUTE"':CLS 
570 PRINT@324.XA:PRINT@508,XB:PRINT@725.X: 

PRINT@857,XF:RETURN 
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& O rt 11-'.U MYST1:m1:::; 

The perfect supplement for your 
NEWDOS, from IJG, Inc. 

"TRS-80™ DISK AND 
OTHER MYSTERIES" 

by Harvard C . Pennington 
132 pages written in PLAIN ENGLISH packed 
with HOW TO information with details. examples 
and in·depth explanations. Recover lost files and 
directories, remove file protection, make BASIC 
programs unlistable. How to use SUPERZAP, 
recover from DOS errors and MORE! 

TRS-80™ DISK ....... . .... . $19.95 


"OTHER MYSTERIES" 
VOLUME II 

by 

James Farvour 
, / 1t11t1•N / ill"l'fllll" 

,,l/(1to..t.;t>P.J' JU..';J( ' J>J·:Hmlm 

..t· OTHEH ;\WSn.m Es 

Let your TRS-801M Teach You 

ASSEMBLY 

LANGUAGE 


REMSOFT's unique package, " INTRODUCTION 
TO TRS.80:;, ASSEMBLY PROGRAMMING" in· 
eludes ten 45·minute lessons on audio cassettes, a 
display program for each lesson providing illustra· 
tion & reinforcement, and a text book on TRS.8~ 
Assembly language Programming. Includes use· 
ful routines to access keyboard, video, printer and 
ROM. Requires 16K · Level II, Model I. 

REMASSEM-1 ........• . .•• . . $69.95 

FOR DISK SYSTEMS .... ..•.. $74.95 

MICROPARAPHERNALIA 
DISKETIES (box of ten) 

SY." PLAIN JANE™ .... .. . .... S21.95 
5 '/•" PLAIN JANE™ ~fj,,l<f . .... $25.95 
5 Y4' DATALIFE™ MD 525·01 .. $26.95 
8" DATALIFE™ FD34-8000 .... $43.95 

NEWDOS by APPARAT 

NEWDOS/80 by Apparat ... .... . Sl49.95 

NEWDOS + to 
NEWDOS/80 UPGRADE ..... CALL 

NEWDOS + with ALL UTILITIES 
35-track ..... . ........... $69.95 
40·track ...... ... ....... . $79.95 

BOOKS 
TRS·80™ DISK 

AND OTHER MYSTERIES .. $19.95 
MICROSOFTTM BASIC DECODED S29.95 
1001 THINGS TO DO WITH YOUR 

PERSONAL COMPUTER . . . . S 7.95 

Let Your TRS-80™·Teach You 

ASSEMBLY LANGUAGE 
DISK 1/0 TECHNIQUES 

REMSOFT does it again! REMDISK· l is a concise, 
capsulated supplement to REMASSEM·l . Package 
consists of two 45-minute lessons on audio casset· 
tes, and display programs providing illustration 
and reinforcement. Provides specific track and 
sector 1/0 techniques, and sequential and random 
file access methods and routines. 

REMDISK-1 •..•• •..• .• •... •• $29.95 

THINGS TO 
DO WITH YOUR 
PERSONAL COMPUTER1001 BY MARKSAWUSCH 

333 pages $7.95 
333 pages, written in simple terms, of 
"what-to-do" and " how·to·do-it". Suitable 
not only for microcomputers, but for pro­
grammable calculat ors as well. Includes 
program listings, formulas, a g lossary of 
computer terms and more! Definitely a 
MUST BUY! 

A PARTIAL LIST OF APPLICAtlONS 
Real Estate Evaluation Test Your Typing Speed 
Astrology Finances & Investments 
Income Tax Biory!hm 
Speed Reading Energy Efficiency 
Personality Test Antenna Design 
Statistical Analysis letter Writing 
Logic Circuit Analysis Recipe lndexJCalculator 
Carpenter and Mechanic's Helper 
General Purpose Clock nmer 

Call now and place your order tor tnis new book, 
"MICROSOFTTM BASIC DECODED & OTHER 
MYSTERIES for the TRS.SOTM" , from IJG, Inc. 
A pr imer for cassette and disk BASIC on the 
TRS.80TM, the information provided applies to 
similar MICROSOFnM BASIC interpreters. 
Features include definition of terms, an over· 
view of BASIC and DOS. explanation of exits. er· 
ror codes, verb actions. "cold" and "warm" 
restart procedures and examination of system 
utilities, arithmetic support and 1/0 driver 
routines, and the communications region in 
RAM. Individual routines are explained in detail, 
with an index provided for easy access. Appen· 
dixes include tables for BASIC and DOS vectors, 
stacks and interrupt locations, PLUS thousands 
of comment lines for the complete 
MICROSOFTTM BASIC. 
MICROSOFTTM BASIC DECODED .. $29.95 

"OTHER MYSTERIES" 
VOLUME Ill 

by Dennis Kitsz 
Call now and place your order for this new 
book, " THE CUSTOM TRS-80™ & OTHER 
MYSTERIES" , from IJG, Inc. More than 
300 pages, with over 60 photographs, of 
projects for the hardware hobbyist. In· 
eludes schematics, PC layouts, software 
driver code, etc. for such do-it-yourself 
undertakings as high resolution graphics, 
reverse video, real·t ime clock/calender, 
music synthesis, ROM/RAM additions and 
more! 

THE CUSTOM TRS-80™ .... . . S29.00 
CALL FOR AVAILABILITY 

20TRS-80 is a trademark of the PRICES IN EFFECT WE ACCEPTRadio Shack Division of Tandy MOST ORDERS June 1. 1981 THRU •Add $3.00 for shipping
Corporation. DATALIFE is a . • VISA SHIPPED WITHIN & handlingJune 30. 1981.trademark ol VERBATIM. PLAIN 

ONE BUSINESS DAY • MASTER CHARGE •$3.00 EXTRA for C.0.D. JANE. AIDS·I . AIDS-Ill. CALCS-111. Prices. Specificat ions.
CALCS·IV. MERGE·lll are • CHECKS • Ohio residents add 6Y> 3Products damaged in and Offerings subject totrademarks of MTC. • MONEY ORDERS sales tax. 

~, 1981 by Metatechnologies transit will be exchanged. change without notice. • C.O.D. Corporation. Inc. 8106 
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DEC Interface, Anyone? 	 Pocket TRSDOS POKE 

Computer Interface 
We have a TRS-80 Model 1 Level II Under Level II BASIC I know that I 

with an expansion interface and 64K. Mr Richmond, February 1981 can POKE 16396,23 to turn off the 
We also have a DEC (Digital Equipment break button, and POKE 16396,201 to"Input," Is looking for a device that 
Corp.) VT78 with two dual RX01 disk turn It back on. And under NEWDOS, I transfers data between the Tandy 
drives. can POKE &H5BA5,0 to turn off thePocket Computer and the TRS-80. This 

Wouldn't it be nice if the TRS-80 break, and POKE &H5BA5,1 to turn Itinterface Is available from: 
could utilize some of this disk space! back on. But what about undel 

We would be very Interested to hear TRSDOS 2.3? What can I POKE to turn 
from anyone who has a bright Idea on and off the break button? Reinhard Wiesemann 
and/or experience at interfacing such Alan Dardlk Winchenbachstr. 3a 
equipment either directly or via the pro­ 270 Highwood Ave.D-5600 Wuppertal 2 
cessor, which Is basically a PDP8. Tenafly, NJ 07670 W. Germany 

Stephen and Margrlt Walsh Tel: 02021514044 

Birkenweg 8 TELEX: 8 591 617 
 Connections6024 Hlidlsrieden (LU) 

Switzerland 


I would like to obtain information onThe device Is accompanied by a ma­
connecting a FSK/AFSK unit to usechine code program (MTERM32Cassette Woes 	 with a Macrotronics M-80 (M-800) HamMTERM48) on disk for disk systems 
Interface (TRS-80) in conjunction with with 32K and 48K. Also included are 
a Kl;NWOOD TS-520. Any type of Infor­I seem to have developed a random demo programs and an extensive de­
mation Is appreciated. problem with my CTR-41 cassette scription. 


recorder In use with a Model 1, Level II, I have tested both the hardware and 
 James Gonsalves, Sr. 
2257 Manhattan Place 32K system. software and I am amazed with It. Data 

Occasionally during a CLOAD verifi­ and BASIC programs may be transfer­ Santa Clara, Calif. 95051 

cation of a CSAVEd tape dump, the red to the TRS-80. Programs that will 
check will come up bad. At this point allow downloading the Pocket Com­ Softball Software 
the tape transport stops and a check of puter will be announced in the future. 
the tape shows what appears to be a Gunter Hochstatter 
perpendicular line across the tape. In 	 Is anyone aware of any programs for 43 Essen 1 
most cases the tape can be cleaned 	 compiling baseball statistics thatTommesweg 57 
(erased) using an RS-44-210 bulk 	 would run on a TRS-80 Model II (64K, Ruf 713936 
eraser, and then CSAVEd and CLOAD­ one disk)? As both an avid software 
ed all right. player and microcomputer owner, I can 

I have experienced this problem sev­ attest that such a program would find 
eral times on various quality tapes and a ready market. For example, in San 
am wondering if this could be unique Francisco alone, there are over 400 
to my system. I have heard of the softball teams involving over 7,000 
CTR-80 recorder having some problem players. 
along this line, but do not know wheth­ I would be more than happy to work 
er it Is a hardware or ROM routine prob­ with a skilled programmer (which I am 
lem. not) in developing and marketing a 

Apparently I have the earlier Level II mult i-level program that could provide 
ROM which also has the Infamous a range of statistical data to subscrib­
POKE 16553,255 problem to solve the ing teams. More specifically, I have de­
data read routine from restoring each veloped a conceptual design for this 
read. type of program and identified over 60 

Any help you might furnish in this output measure that describe hitting, 
regard would be appreciated. fielding, and pitching performance. 

Edmund F. Fennessy 
714 St. George Dr. 1841 24th Avenue 

Washington, IN 47501 Pocket Computer Interface San Francisco, CA 94122 

William J. Weaver 
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The Newest NEWDOS/80 Version 2.0 

For Model I And Model Ill 

THE HOTIEST DISK OPERATING SYSTEM FOR THE 

TRS-80"· COMPUTER IS NOW READY FOR THE MODEL 
Ill AND VERSION 2.0 IS READY FOR THE MODEL I. 
MANY ENHANCEMENTS AND ADDED FEATURES 
SUCH AS NEW COMMANDS MAKE YO UR COMPUTER 
MORE POWERFUL! 

• 	DOUBLE DENSITY ON MODEL I 
Use of the LNWDOUBLERorthe PERCOM 
DOUBLER to expand storage 80% under 
NEWDOS/80 Version 2.0, mixing single 
and double density specifications without 
any patches. 

• 	SINGLE DENSITY ON MODEL Ill 
Will allow the MODEL Ill to read disks from 
MODEL I and to write disks the MODEL I 
can read, making it easy to move programs 
between the two machines. 

• 	 EXPANDED DIRECTORIES 
Directories can be expanded three times 
the normal number of available entries, 
even on DOS disks. This is extremely useful 
when using double density. 

• 	 DYNAMICALLY MERGE IN BASIC 
To allow sections of BASIC programs to be 
deleted and replaced with lines from a disk 
file during program execution. Also allows 
merging of non-ASC II format files. 

• 	SELECTIVE VARIABLE CLEARING 
Allows the programmer to keep some vari­
ables and release the space used by the 
rest; also, specific variables may be erased 
releasing the space they use. 

(CALL OR WRITE FOR MORE INFORMATION ON OUR 
COMPLETE LINE OF PRODUCTS AND HARDWARE 
REPAIR SERVICES FOR YOUR TRS-80® COMPUTER) 

• 	PAGE SCROLLING IN BASIC 
Scrolling has been modified to allow the 
user to display programs page by page, in 
addition to the regular line scrolling. 

•REPEAT FUNCTIONS 
Keys in MODEL I repeat when held down. 
Entering "R" as a DOS command causes 
the previous DOS command to be repeated. 

•ROUTING FOR DEVICE HANDLING 
To send input and output from one device 
(display, printer, keyboard, etc.) to others or 
to a routine in main memory. 

• 	DISASSEMBLER OUTPUT TO DISK 
The Disassembler will now write a source 
code file to disk, which the editorassembler 
can read and edit. 

•CHAINING ENHANCEMENTS 
Features to allow chain files to be written 
from SCRI PSIT; also, chaining may be 
switched on and off w ithout changing 
chain file positioning, and may be executed 
via CMD "xxx" and DOS-CALL. 

• 	 SUPERZAP 
has the ability to scan diskettes or disk files 
to find the occurences of specific values. 
Also will generate disk file passwords and 
hashcode. 

MASTER CHARGE 
ANO VISA 

WELCOME 

~$149.00 

Send your caro number and 

exp1ra11011 date w ith your order

_Data Resources Corp. ______________1_-a_oo-_s_2_s-_19_sa______ 
Business & Professional Center 

8000 Easl Quincy Ave. TRS·80' is a Registered Trademark of Tandy Corp. 

Denver, Colorado 80237 (303) 773-6665 ...-33 t 981 Data Resources Corporation 
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new text, wherever it Is needed. 
Text formatting is the Icing on the cake. 

Now you've written a top-notch report us­
ing the word processor's editor, with 
sophisticated text formatting you can 
make that report look like It was pro­
duced by a professional printer. The 
components of good formatting go far 
beyond mere margin assignment, dou­

ble spacing or page numbering. They in· 
elude headers and footers that appear on 
the top and bottom of every page; propor· 
tional spacing to achieve justified left and 
right margins for the typeset look; tab set­
tings; single keystroke paragraph signals; 
support for underlining, boldface type, 
subscripts, superscripts; and support for 
special characters or type fonts. by G. Michael Vose 

Most word processing systems allow 
command characters to be embedded in 

the text to produce the format functions desired. This is how 
the most elaborate features are called by the system. 

Since there is a wide variety of printers available for use 
with micro and minicomputer systems, the major weakness 
of most word processing systems is an Inability to support 
more than one printer. If, after all, you have set up the print for· 
mat to look as attractive and professional as possible, then 
give the print command and the system just sits there doing 
nothing...you know you have a problem, particularly if you 
forgot to save the text before the system hung up. It Is impor­
tant that the user determine which printers his software will 
support before using that package. 

underlining, superscripting, subscripting, 
bold type and other functions (i.e., special· 
ized symbols). 

The most obvious ability that a good editor 
provides is the ability to correct the most 
common mistakes we make when writing­
spelling errors, ommissions, errors of punc· 
tuation and the like. This is most often ac· 
complished by moving a cursor to the area of 
a mistake, and overtyping or inserting (or de­
leting) incorrect characters. A sophisticated 
text editor provides much more. If you had to 
go back and correct the spelling of a word 
that appeared many times in the text , you 
could go blind or crazy, or both. With a global 
search and replace word command, the com­
puter would do all the drudgery. 

Good word processors provide a block 
move feature that allows the transfer of en­
tire paragraphs, or any size blockof text, from 
one location to another. A block delete per· 
mits the deletion of any size chunk of text. 
The insert mode of a good word processor al­
lows the addition of unlirtllted amounts of 

Word processing is a major advance· 
ment In the science of communication 

-a science that has become crucial in the 
post-industrial world. Sophisticated use of 
our language is important in every field. 

Word processing gives the writer, editor or 
proofreader the freedom to be creative with· 
out .being bogged down with the details of 
producing error-free copy. Anyone who has 
ever written tor an audience has experi· 
enced the exhilaration that comes from 
changing a single word to give a sentence 
just the right meaning-and 
most of us have also experi· 
enced the frustration cit hav­
ing our well chosen words 
misunderstood, sometimes 
because of our own clever· 
ness. Word processing could make us all 
better writers by simply making rewrites 
easier, freeing us to evaluate our written 
efforts more thoroughly and critically. 

Word processing for microcomputers Is 
a recent phenomenon, but great strides 
are being made in this area. We'll take a 
look at three of the latest TRS-80 software 
packages in this overview of word pro· 
cessing, circa 1981. 

What Is Word Processing? 

How does one process words? The two major functions of 
word processing software are: text editing and text format· 
ting. Text editing provides the ability to enter text, and then go 
back over it to correct mistakes and add or delete words and 
single characters. A sophisticated text editor will also permit 
search operations and search/replace operations. 

Text formatting provides the ability to set parameters tor 
the printed copy of your text. It allows you to set up your 
printed page format for line length, lines per page, margins 
and other standard parameters. The more sophisticated for· 
matters also support text centering, headers and footers, 
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Scrlpslt and Electric Pencil have been script Is written in BASIC, it runs very fast. Subedlt/Subscrlpt has some excellent 
around for some time now; there have also Its run time has been increased by a Pro· features and has great potential. Unfortu· 
been some inexpensive entrants, such as Soft utility called Faster. Of all word pro­ nately, it also has a couple of serious 
The Wordslinger and PensaWrlte1 , into cessors for the TRS-80, this program's problems. The text formatter, Subscript, Is 
the word processing derby. The three text formatter has the most features. Of just about t he best fo rmatter now avail ­
most recent word processors on the mar· course, any formatter Is limited by what able for the TRS-80. It supports all major 
ket are: LazyWrlter by ABC Sales for$125, its printer can produce. printers and has very sophisticated tea· 
Pensa-Wrlte2 by Pensadyne Computer l ures. Using Epson's MX-80 printer, I got 
Services for $79.95, and SubedltlSubscrlpt Compare and Contrast results that were amazing. (If you haven't 
by ProSoft Software for $39.95 (with Nothing In this world is perfect and seen the MX-80 do its tricks, put that on 
enhancements: $59.90). Let's take a look these three packages have some minor your list of things to do.) Subscript sup­
at some of the major features of these problems. All perform the task at hand ad· ports the MX·80's overstrike, emphasized 
new offerings. mirably but all also have their little annoy­ and double emphasized and compressed 

Fig. 1 will provide a quick overview of ances. printing. With Its support of subscripting, 
the major features of each package. Both LazyWriter Is the easiest of the three superscript ing, underlining, bold print and 
LazyWriter and Pensa-Write2 are written packages to use. Its text editing com­ other features, Subscript really shines. 
In machine language and offer sophist!· mands are called with single keystrokes (I Subedit , on the other hand, features a 
cated text entry and editing features. The for insert, 0 for overwrite, etc.) and Its text entry problem that bothered me. Be· 
SubeditJSubscript package Is written In screen displays are simple and unclut· cause it is written in BASIC, it stores text 
BASIC. All three are configured for a tered. When you are In a text editing in 255 character strings. This makes it 
TRS-80 Model I with at least 32K of memo­ mode, that mode's name is displayed at necessary to press (enter) at the end of 
ry and a disk drive. More memory usually the bottom of the screen so that you won't every line of text. Thus, t yping is like using 
all()WS you to process larger files. forget where you are. To exit that mode, an ordinary typewriter, except that there Is 

The producers of this software plan en­ you merely press (enter). Its major draw­ no little bell to warn you of the approach 
hancements to their Individual packages, backs are in the print formatting area. As of the end of a line. For an additional 
and all three offer some kind of plan to Fig. 1 shows, It cannot support headers, $19.95, you can buy ProSoft's Minlnit utili· 
allow purchasers to acquire updates at footers, underlining, page numbering and ty. This utility will provide a lowercase 
nominal cost. This usually Involves regis­ the like. There Is a character counter at driver, repeating key functions and a few 
tration of the purchase of the software the bottom of the screen during text entry other goodies. The system wil l also work 
with the manufacturer, and will require the that lets you know where you are In rela· with Radio Shack's lowercase driver If you 
return of the original disk in order to ob· tion to the end of the current file. It has a want to avoid that expense. 
taln an upgrade. All three provide thor· built-In lowercase driver and Is fast 

The Bottom Llne ough qocumentation (usually produced enough to stay ahead of the nimble 
with their own software!) and a place to fingered typist. There is no question that these new 
write or call if you have trouble. The Pensa·Wrlte2 package has sub­ word processors and t he others already 

Each software package offers some­ stantially more complicated screen dis­ on the market combine to make the 
thing unique. LazyWrlter has a Model Ill plays and system commands. It has excel· $10,000 to $20,000 investment In a big 

name, dedicated word processor a luxury version on the drawing board. It also fea­ lent text formatting capabilities which are 

tures a unique cancel edit feature which easy to modify. The system does not pro­ rat her than a necessity. 

allows you to cancel an editing change vide a lowercase driver but will support Which software package Is the best? 

should you decide you really don't want to the Radio Shack driver at the expense of For value, If you don't mind sacrificing a 

make It. LazyWrlter also allows loading of few features, the ProSoft entry is the best 
the on·board clock. There are no flaws In 
Electric Pencil files as well as ASCII saved this package and the documentation pro· bet at $39.95. Lazywriter is by far the easl· 
files and ASCII saved BASIC programs. vldes excellent flowchart~ to help you de· est o f the three to use and, with enhance· 
There Is a Help command which explains cipher the Intricacies of its command ments to Its text formatter, wil l someday 
the features most often used, and there structure. be worth Its price. The classiest package 
are ten user-definable command keys that in this group Is the Pensa-Wrlte2 package 
can be programmed for special functions. - the price Is moderate, the features are 

X= Yes Pensa-Wrlte2 has an Intriguing module 	 solid and professional and it will be worth 
support feature. It allows you to append 	

-= No the ext ra time you spend learning its com· 
Lazy· Pensa- Subedlt/program modules (available from Pensa· 	 plexlties. 
Writer Wrlte2 Subscript

dyne) such as mailing list, financial report Of course, there are other word proces· 
Insert Text x x x 

generator or special printer support mod· Page Scrolling x x x sor software packages on the market and 
ules to the main program. Or, you can Block Move x x x there are probably more being written. 
write your own machine language mod­ Each new generat ion of these packages Lowercase x 

Cancel Edit x
ules and use any one of up to ten com· 	 will refine and enhance what has gone be­

Merge Files x x x 
mands that you create to call them up. Wraparound x x x fore. The result can only be a boon to writ· 
The program also keeps track of free disk 	 Justily Text x x x ers everywhere.• 

Margin Formalllng x x xspace and allows inspection of the files In 
Subscripts 	 x

the directory without an exit to DOS. Underl ining x 
The SubedltlSubscrlpt program Is mod· Overstrike Bold x x Ed. No te: Pensadyne has just completed a 

eled after the CMS Editor used on the IBM revised version of Pensa-Write 2 whichPage Numbering x x 

Headers/Footer x x
System/370 mainframe computer. The us­	 they are calling Pensa-Wr ite 2.1 . Present 
Price($) 125 80 40 

er's manual claims that familiarity with owners of Pensa-Wri te 2 are eligible to re­
this Editor makes use of the manual un­ ceive the updated version. Contact Pensa­
necessary! Even though Subedit/Sub· Fig. 1. Word Processors Compared dyne for specific information. 
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The Mlcromatlc-80 Printer 
Mlcromatlc Corp. 
lndlanapolls, IN 
$795 

by David E. Clapp 

The Mlcromatic-80 is an excellent out­
put device for the TRS·80. It consists 

of a used, heavy duty IBM 1980 terminal 
system and an Interface device. The Inter­
face is enclosed in a small cabinet about 
the size of a dictionary. 

The typewriters are not new, but they 
are recond itioned and tested by the Mlcro­
matic Corporation before shipment. The 
typewriter and the Interface are Intercon­
nected by a short cable. The interface, in 
turn, Is connected by ribbon cable to the 
TRS-80 output port, either directly or 
through the expansion Interface. 

The typewriter arrives equipped with a 
BCD ball which can be supplemented by 
purchasing other IBM selectric typing 
balls (10 pitch only). This interchangeabil­
ity is a valuable feature, permitting an in· 
terestlng variety of output formats (script, 
letter gothic, prestige elite, etc.). The Inter­
face has a code switch so the user can 
select BCD or correspondence code. 

Whenever using a standard IBM type­
writer ball, the switch must be in the corre­
spondence position. 

The Micromatlc-80 system can be used 
off-line as an ordinary office typewriter. In 
this mode, the typewriter must be 
operated with the BCD ball only. Standard 
line printers are typically only usable 
when connected to the computer. 

The major advantage of this system Is 
letter quality output. This feature is Impor­
tant for generating output equivalent In 
appearance to common business corre­
spondence. It Is impossible to distinguish 
the output of the Mlcromatlc-80 from orig I· 
nal typewritten copy. For applications 
demanding originally typed, letter quality 
copy- the Micromatic-80 is especially ef· 
fectlve. 

·'The Micromatic 

Corporation stands 


behind their product . . . . 

They sparecl no cost 


ensuring that I 

had a working. 


satisfactory system. · · 


Disadvantages 

The system has certain disadvantages. 
Rate of output Is especially slow; eight to 
nine characters per second. While this 
rate could be Increased, the manufacturer 
feels the present rate Is most appropriate 
for used equipment. Knowing that the 
copy will require five to ten minutes for 
output allows the user to step away from 
the computer and engage in other activi­
ties while the output is completed. Typi­
cally, most text Is composed, edited, and 
stored on some peripheral device, then 
left alone while copy is generated. 

Another potential disadvantage is pos­
sible service or repair requirements. An 
IBM selectrlc Is a complex device which 
will require periodic maintenance and ad· 
justment. Certain maintenance can be 
performed by the user, but other tasks 
may require a trained technician. Most 
typewriter shops will service IBM selec­
trlcs; however, since these typewriters are 
terminals some shops may refuse to work 
on them or charge more. A final alter­
native Is to obtain service directly from 
IBM, which Is probably the most expen­
sive option. 

The Mlcromatlc·80 works beautifully 
with Radio Shack's Scrlpslt. A lowercase 
modification Is required to properly 
prepare correspondence. The least expen­
sive modifications will work for the Mlcro­
matlc-80 system (typically $19.95); these 
modifications do not display descenders 
on the screen. Most lowercase modifica­
tions require a short driver routine to 
reverse the keyboard (shift for uppercase 
like an ordinary typewriter). Fortunately, 
this driver Is not required with Scrlpslt and 
the Mlcromatlc-80 system. 

When operating Scrlpslt and the Micro­
matlc-80, the operating procedure is quite 
simple. The first step is to power up the 
system, load Scrlpslt, and begin typing! 
No other software Is required. The lower­
case option, keyboard debounce and key­
board reverse are all operational. 

The Mlcromatlc-80 requires a specific 
power-up sequence: turn on typewriter, 
turn on Interface, turn on TBS·80. This pro­
tects the TRS-80 from Incoming spikes 
from the Micromatic-80 system. If the se­
quence is ignored, the spikes will fre­
quently bomb the resident program as 
well as threaten the electronics of the 
TRS-80. 

The selectrlc typewriter Is noisy both at 
idle and in operation. Typically, the user 
may wish to leave the Micromatic-80 
system off while preparing copy. After the 
copy Is edited, formatted, and ready for 
output, the Mlcromatic-80 can be acti­
vated. However, this sequence requires 
computer shut-down which, In turn, re-
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quires reloading of the program and text 
copy. Reloading is no problem with high 
speed peripherals, but If cassette tape is 
used, considerable time is required to 
reload Scrlpsit and the text copy. One 
could avoid this delay by simply allowing 
the Mlcromatlc-80 system to idle while 
preparing copy and enduring the low 
background rumble of the typewriter 
motor. Enclosures are available (or can 
readily be built) which will reduce this 
noise to an acceptable level. 

The Micromatlc-80 system will accept 
either fanfold or ordinary single sheets of 
paper. A tractor feed option is available, 
but the friction feed option will feed fan­
folded paper satisfactorily. When feed ing 
individual sheets, the user can use the 
" print, pause" feature of Scripsit which 
delays printing until the next sheet is in­
put. 

The Micromatlc-80 system does not 
have a tabulation funct ion. The user will 
find that extensive tabulation will be time­
consuming since the typewriter must indi­
vidually count the spaces to a tab loca­
tion. 

The Mlcromatic-80 system represents a 
quality Investment for quality output for 
the TRS-80. The selling price is com· 
petltive with any printer on the market. It is 
an excellent means to economically pro­
duce letter quality output. Many features 
do not compare to the daisy wheel print­
ers on the market, but the appearance of 
the output is equivalent. The use of the 
system off line Is valuable feature which is 
unavailable with a dot matrix or a daisy 
wheel printer. 

The Mlcromatic Corporation stands be­
hind their product. I had some initial di f· 
f iculty with my system, and they stayed 
with me unti l it was rectified. They spared 
no cost ensuring that I had a working, 
satisfactory system. This system Is an ex­
cellent buy, and I recommend It for any­
one seeking a moderately priced letter 
quality printer. • 
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MTC AIDS-Ill™ 
MODEL I ...$69.95 MODEL II ...$99.95 

Introducing the latest add1t1on to MTC"s family of data management systems. AIDS-Ill. NO 
PROGRAMMING . easy to use COMPLETE PACKAGE including demonstration application. 
documentation and MAPS-Ill (see below). 

• Up to 20 USER-DEFINED FIELDS of either numeric· or character-type. 
• CHARACTER-type fields may be any length (total : up to 254 characters). 
• NUMERIC-type fields feature automatic formatting . rounding . decimal alignment and 

validation 
• Full feature EDITING when adding or changing records: 


ENTER FIELD (can·1type·m more characters lhan specified) 

BACKSPACE (delele last cha racter typed). · RIGHT-JUSTIFY FIELD con1ents. 


· DELETE FIELD contents · SKIP FIELD (to next or previous held).
RESTORE FIELD conten ts · SKIP RECORD (to next or previous record). 

• SORTING of records 1s MACHINE CODE assisted . 
· 200 RECORDS (40 characters) in about 5 SECONDS. 
· ANY COMBINATION of fields (including numerics) with each field in ascending or 

descending order . 
• SELECTION of records for Loading. Updating. Deleting, Printing and Saving 1s 

MACHINE CODE assisted. 
· Specify up to 4 CRITERIA. each using one of 6 RELATIONAL CO MPARISONS. 
· LOAD or SAVE selected records using MULTIPLE FILES. 
· Example: 	 Select records representing those people who live in the state of Col · 

orado. but not in the city of Denver. whose last names begin with " F" 
and whose incomes exceed 59000.00. 

· Example· 	 Select records representing those sa les made to XYZ COMPANY that 
exceed S25.00, between the dates 03/ 15 and 04/ 10. 

MAPS-II I (MTC AIDS PRINT SUBSYSTEM). included at no charge, has the following features: 
• Full AIDS-Ill SELECTION capabilities. 
• Prints user-specified fields DOWN THE PAGE . 
• Prints user-specified fields in titled. columnar REPORT FORMAT. automatically 

generating column headings, paging and (optionally) indentation. 
• Can. create a single report from MULTIPLE FILES. 
• Prints user-defined formats for CUSTOM LABELS, custom forms. etc. 

BELOW ARE TESTI MONIALS from owners of AI DS systems. These are absolutely authentic 
statements and are typical of the comments we receive. 

" This program will do more for my business t han all the other programs I 
have, combined." 

David Wareham . Vice President (EDP). National Hospital and Health Care Services Inc. 
" We have 32 different Data Base Management packages for the TRS-80. AIDS-I II is easily 

the best. It also makes it easier for us to step up to our Model II since the package is 
available for both computers." 

Jack Bilinski . President. 80 Microcomputer Services 

" Your AIDS program is far and away the finest information management system that I've 
ever seen. I am currently using it to maintain a clear picture of the demographic data on all 
the kids in our residential t reatment program and it is working for me superbly." 

Frank Boehm . Director. Front Door Residential Treatment Program 

MTC AIDS CALCULATION SUBSYSTEM-Ill™ 
MODEL I .. . $24.95 MODEL II ...$39.95 

MTC's most popular AIDS subsystem. Use • Columnar subtotals generated when 
for report generation involving basic there is a change in a user-specified 
manipulation of numeric data. Features are: column. 
• User-specified page title 	 • User-specified Columnar Totals 
• Columnar Headings 	 • Columnar values computed using con· 
• Optional Indentation 	 stants and/or column values 
• 	Use for accounting. inventory, financial • Balance forward calculations (Ex: Gross 

and other numeric-based information sales equals previous gross sales + sale 
systems. amount + sales tax). 

Compare AIDS-111 ™/CALCS-lll 'M with any other data management package under SlOO! 

CALCS· lll 'M REQUIRES THE PURCHASE OF AIDS-Ill "" 

AIDS OWNERS! 

WE HAVE WHAT 

YOU'VE BEEN 

WAITING IV••• 


MTC CALCS-IV™, that is. 
• More Computations 
• Save Report Formats on Disk 
• Faster, and more ! 
MTC CALCS-IV™ ........... $39.95 
For Model IL ............... $59.95 

CALL FOR CALCS-111 

UPGRADE PRICING 


MTC AIDS MERGE-Ill™ 

This subsystem will combine up to 14 AIDS· 

created data fi les into a single. large file. An op· 

tional purge capability removes duplicate entries 

while performing the merge operation (can even 

be used to eliminate duplicates in a single file). 

Machine-code assisted for high-speed perfor· 

mance. MERGE-Ill™ properly handles files sorted 

by any combination of fields, including numerics. 

with each field in ascending or descending order. 

MTC AIDS MERGE-Ill™.... ... .. . . $19.95 

For Model II ..... . .......... . . . . . $29.95 


MICROPARAPHERNALIA 
DISKETTES (box of ten) 

5'!.'' PLAIN JANE™ .... .... ... $21.95 
5y, " PLAIN JANE™ ~fJnlrl .. ... $25.95 
5v.' ' DATALIFE™ MD 525-01 .. $26.95 
8" DAT ALI FE™ FD34·8000 .... $43.95 

NEWDOS by APPARAT 
NEWOOS/80 by Apparat . ....... $149.95 

NEWDOS + to 
NEWDOS/80 UPGRADE .... . CALL 

NEWDOS + with ALL UTILITIES 
35-track ...... ........ ... $69.95 
40-track ........ ...... ... S79.95 

BOOKS 
TRS-80™ DISK 

AND OTHER MYSTERIES .. S19.95 
MICROSOFT™ BASIC DECODED $29.95 
1001 THINGS TO DO WITH YOUR 

PERSONAL COMPUTER . . .. S 7.95 

PRICES IN EFFECTTRS·80 is a trademark of the .,,. o WE ACCEPTMOST ORDERS June 1. 1981 THRU Radio Shack Division of Tandy •Add S3.00 for shipping
Corporation. DATALIFE is a SHIPPED WITHIN • VISAJune 30 . 1981. & handling

trademark ol VERBATIM. PLAIN • MASTER CHARGEONE BUSINESS DAY • S3.00 EXTRA for C.O.D. Prices. Specifications. JANE. AIDS·I, AIDS-Ill . CALCS-111, • CHECKS • Ohio residents add 6 \/23CALCS-IV. MERGE-Ill are and Offerings subject to Products damaged in • MONEY ORDERS trademarks ol MTC. sales tax.change without notice. transit will be exchanged. 1981 by Metatechnologies • C.O.D. 
8106Corporation. Inc. 

http:59000.00
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hardware 
Radio Shack line Printer vi 
Tandy/Radio Shack 
Fort Worth, TX 
$1160 

by Richard C. McGarvey 

If you've been looking for a line printer, 
you know what a jungle the business 

can be. Prices range from a couple hun· 
dred to a few thousand dollars, and fea­
tures and functions of the printers are just 
as varied. Expensive printers are usually 
far beyond the resources of the hobbyist. 
On the other hand, low cost printers are 
slow, limited in function, and likely to give 
your .computer system a case of heartburn 
that will reduce it to a smoldering heap of 
electronics on your desk top. Unless you 
want to pay a good price you are not going 
to get a good printer. 

What are the alternatives? You can do 
without, or you can risk buying a cheap 
printer and pray it works without vaporiz· 
Ing your computer. You can go all out and 
buy a $3000 word processing printer. 
Finally, you could get Radio Shai::k's new 
Line Printer VI. For the money, I believe it 
Is the best choice. 

I had a Radio Shack Quick Printer II, 
which was fine for numerical data runs 
and was cheap and reliable, but it wasn't a 
line printer. I finally decided to spend the 
money and get a good line printer. I want­
ed a lot of features: tractor and friction 
feed, graphics, a print font that would be 
acceptable for word processing, a paper 
out warning, bi-directlonallty, adjustable 
width that would handle everything from 
labels to 15 inch computer paper, and a 
good print rate. I didn't want to pay more 
than a thousand dollars. 

I took my request for a printer with my 
list of requirements to a friend of mine 
who happens to be a Rad io Shack mana· 
ger. All he had was an advertisement for a 
new line of printers, Including the Line 
Printer VI. It sounded good, but delivery 
time had not even been set. I put in an 

order just so I could see what the printer 
looked like, and left without much hope. 

A few days later I received a call from 
my friend. He had managed to get one of 
the first printers released, and I could 
have It if I wanted It. I was desperate so I 
decided to take the printer and hope It was 
what I wanted. It turned out to be much 
more than I expected. Well designed and 
fast, it had all the features I wanted and 
more. 

Special Features · 

I wanted a tractor feed that was adjust­
able from 2 112 to 15 inches. I also wanted 
single sheet friction feed. The Line Printer 
VI had that and the added feature of a re­
movable t ractor. The tractor, which is al· 
most flush with the top of the printer, 
snaps In and out. 

The Line Printer VI has a paper out alert 
that stops the printer without losing data 
when the paper runs out. This means I can 
leave the printer unattended while it prints 
long data runs without worrying about re­
turning to find my carriage receiving a 
nice coat of ink. The paper out warning 

works whether the paper is fed from the 
bottom or from the rear of the printer. 
After refilling t he paper and resetting the 
printer, it takes up where It left off with no 
data lost. 

Dimensions, Type and More 

The Line Printer VI is not small; at 24.2 
inches wide by 6.3 Inches high by 13.3 in­
ches deep, it does require some room. A 
separate, sturdy desk Is recommended. 
Since the tractor Is not a large superstruc· 
ture, the weight and height are not pro­
hibitive. Remember that a 15 Inch wide 
carriage requires a fairly large printer. 

The printer fonts available (four) are 
shown in Fig. 1. Power up mode Is 132 
characters per line (at 15 Inch paper size). 
This will print at 100 characters per sec­
ond and 33 lines per minute. The normal 
characters may be elongated to double 
width, or compressed to 120 characters 
per second, 37 ilnes per minute. The com­
pressed mode can also be elongated into 
the compressed-elongated mode. In 
either elongated font, the bl-directionality 
of the printer doesn't work. It does func-

POWER UP MODE - 132 CHAR. 
EL<::>NGATED MC>DE 
COMPRESSED l'IODE 
COMPRESSED ELONGATED MODE 

Fig. 3 

THIS IS 6 LINES/ INCH 
THIS IS 6 LINES/INCH 
THIS IS 6 LINES/ INCH 
THIS IS 8 LINES/ INCH 
THIS rs 8 LINES/INCH 
THIS IS 8 LI NES/ I NCH 
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Fig. 2 
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tlon fully in either compressed or normal 
modes. 

I was especially impressed that once a 
particular font is selected It will remain ac­
tive, unlike many printers on which you 
must call special fonts after each carriage 
return. Also, when a print font is can­
celled, the printer returns to the font that 
was active previously, not necessarily the 
power up mode. 

Line spacing, called pitch, Is another 
Important consideration. The Line Printer 
VI powers up at six I Ines per inch. There is 
also an eight lines per Inch mode that is 
software selectable. Finally, the 12 lines 
per inch pitch is available for graphics. 
The pitches remain active until cancelled. 
See Fig. 2 for an example of the three 
available line pitches. 

Fig. 3 shows the complete character 
set, including graphics and special sym­
bols. The characters in Fig. 3 were printed 
in the normal mode for clarity. In the elon­
gated modes some of the special symbols 

are not clear. The printer has a full up­
per/lowercase. Like most printers, it prints 
a bracket for an up arrow. 

The print is satisfactory for word 
processing use; it is not as fancy as an im­
pact printer, but the letters are neat and 
clean. 

Most printers available to hobbyists are 
slow. Forty characters per second is not 
uncommon. In the normal mode, the Line 
Printer VI wi II print 100 characters per sec· 
ond. 

If you watch a unidirectional printer, 
you wlll notice that the character per sec­
ond rate is clocked only whlle the print 
head is active. The time of the carriage re­
turn and the time of inactive print head 
travel is not added in. Also, most printers 
makea full left to right travel regardless of 
where they print on the page. Eighty char­
acters per second Is rather slow when all 
this unused time is added In. 

The Line Printer VI is not plagued by any 

of this slowness. Since it is bidirectional, 
it prints on the carriage return as well as 
left to right travel. Also, when printing 
tabbed data, the print head moves to the 
tabbed position the first time and then re­
turns to the tabbed start position only as 
long as more tabbed data is available. 
This means that no time is wasted return­
ing full left and then to the tabbed position 
with each line. The same is true at the oth­
er end of travel; the printer will print only 
until the llne end and then returns. The on­
ly exception to this is when LLISTing a BA­
SIC program. If the line is 200 characters 
long and you have nine inch paper, the 
printer will continue off the paper and on­
to the roller. 

Everything considered, the Line Printer 
VI is faster than other printers that claim 
the same or higher character per second 
rates. Speed may not be a requi rement for 
you but you have to admit that it would be 
a welcome extra. For speed and economy, 
the Line Printer VI can't be beat. • 

MT-32 Printer/Interface Module 
Microtek Inc. 
San Diego, CA 
$119.50-$199.50 

by Fritz Milhaupt 

Expansion of the TRS-80 beyond the 
Level II, 16K limits of the keyboard/ 

CPU unit has always presented the ques­
tion of which expansion system is best 
suited for your needs. With expansion in­
terfaces available from Radio Shack, 
Lobo, Exatron, Microtek and an expansion 
board from LNW research, It is difficult to 
choose the most economically designed 
and priced unit. 

Until Microtek introduced their MT·32 
Printer/Memory Module, there was no way 
of adding just additional memory and a 
parallel printer interface to your system 
short of building one yourself. The MT-32 
provides both of these features for less 
than $125 in its most basic form. 

This peripheral is considerably cheaper 
than Radio Shack's expansion interface. 
It only costs $119.50 for a unit with no ad­
ditional RAM. 32K (MT-328) and 48K (MT­
32C) models are also available for $159.50 
and $199.50 respectively. The MT-32, like 
Radio Shack's interface, sits under the 
video monitor so it takes up no additional 
desk space. 

Documentation 

The documentation and instructions 
are clear and straightforward; however, 
there is a difference in the memory instal­

lation instructions. The instructions in­
cluded with the interface stated that the 
first additional set of 16K chips should be 
installed in sockets U13-U20 of the unit. 
The instructions in the advertising bro­
chure stated that the chips were to be in­
stalled in sockets U5-U12. After some trial 
and error testing, I found that the correct 
sockets were US.U12, as stated in the bro­
chure. 

Memory installation couldn't have been 
made any easier. All that is required is to 

'·1 have expenenced no 
problems with it (the 

MT-32) in the three months 
that I have been using it. 11 

remove two screws on the back of the 
module, slide the cover off, insert the 
chips, slide the cover back on and replace 
the screws. 

The only disadvantage that I could find 
was that the MT-32 has no extension of 
the CPU's bus for connection to other 
peripherals. Fortunately this problem is 
easily solved by the installation of any of 
the commercially available "2 for 1" bus 
splitting cables between the MT-32 and 
the keyboard/CPU unit. 

Although I am presently unable to test 

the printer interface portion of the expan­
sion module (until I can scrape enough 
together for a good printer), I have been 
assured through calls to Microtek and 
Radio Shack's computer services depart­
ment that any cable used for interfacing a 
printer to the Radio Shack expansion in­
terface will work with the MT-32 as well. 

One of the major advantages of th is In­
terface Is that since it has no disk con­
troller, pressing the reset button to stop 
the cassette recorder or the printer wi ll 
not result in a hang-up or return to Mem­
ory Size? but will return to Ready as it 
would without the interface. Another 
great advantage is that the interface 
draws Its power from the keyboard's pow­
er supply so that another cord needn't be 
added to the already impossible tangle of 
cords behind the computer. 

The power supply Is simply plugged in­
to the back of the interface. A cord from 
the MT-32 to the keyboard is connected to 
the keyboard power jack to feed the CPU. 
All power-ups are now handled by press­
ing the button on the front of the module. 

in summary, the MT-32 is a great, low 
cost alternative to the $300 plus price of 
the Radio Shack expansion interface. I 
have experienced no problems with it in 
the three months that I have been using it. 

Even if you don't want a printer but need 
the extra memory, the MT-32 is t he lowest 
cost product for memory expansion. The 
money saved by using this interface can 
be used for other worthy causes such as 
the purchase of a printer or other peri­
pheral.• 
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General Accounting Package 
Mlcroed 
San Diego, CA 
$440 

by Helen Huffman 

Before the TRS-80 Model II, I had an 
lmsai with CP/M as an operating sys­

tem. I purchased a Model II as an upgrade 
and because it could better serve our busi­
ness. I basically wanted to use it to com­
puterize the company accounts. Because 
I liked using a CP/M operating system, I 
considered getting it for my new Model II. I 
was also shopping around for an ac­
counting package, and was pleasantly 
surprised when I received a product an­
nouncement from a company in California 
called Mlcroed, offering both the CP/M 
system and an accounting package for 
the Model II. It appeared to be what I 
needed. 

I received the software package, which 
contained manuals and two disks. The 
first disk contained all the CP/M programs 
and 11 general ledger programs. The 
11 ledger programs alone occupied 218K 
bytes of space, In executable code, not 
BASIC. (It probably wouldn't flt on the 
disk if it were written in BASIC.) 

Documentation 

The first Microed manual was a sum­
mary of CP/M programs and a description 
of Mlcroed's written programs for CP/M. 
This manual provided a background ade­
quate for understanding the use of the 
programs. 

The accounting manual Is written in a 
self-teaching style. It is intended to be 
used as a step-by-step guide In setting up 
the accounting system on the computer. It 
uses a sample list of accounts to explain 
all the functions of the software. After 
spending about a half an hour reading 
through the manual, with not much luck 
absorbing the material, I decided to do as 
the manual suggested. I c reated a data 
disk and used it to exercise the programs. 

I made back-up copies of the disks I 
received, using Mlcroed's CP/M program 
to format the disk. I also formatted two ex­
tra disks (a data disk and a standby) as 
suggested In the accounting manual. 

The data disk Is used In the second disk 

0 
0 

n

softWare·· o 

drive and contains all the accounting pro­
gram results. This disk also receives all 
the newly created files. It Is slmllar to the 
data base concept where the data disk be­
comes the data base. Following the man­
ual, I used one of the general ledger pro­
grams to enter a chart of accounts listed 
in the manual as good learning examples. 
The manual slowly guided me through the 
use of the program. 
Step by Step 

I spent most of the day going through 
the accounting manual following the step 
by step procedures. I printed out reports 
along the way, when indicated by the man­
ual. Samples are included for comparison. 
The amount of software was overwhelm· 
ing. When finished, I fell knowledgeable, 
yet confused. It was almost too much, too 
fast. The next day, after reviewing what I 
had done and re-reading the manual, I felt 
better about the project I had undertaken. 
I finally entered some January transac­
tions with ease. 

Numbered and Named 

I found several suggestions in the man­
ual quite useful. The first was to post a 
sheet nearby containing a llst of the pro­
gram names and numbers. (The sheet was 
furnished with the manual.) The programs 
are "named" with a number which Is ac­
ceptable under CP/M. Until I am familiar 
with each program, the list is handy and 
saves me from referring back to the man­
ual. All the general ledger programs are 
numbered (named) In the 100s, accounts 
receivable in the 200s and accounts pay­
able in the 300s. A second suggestion was 
to post the chart of accounts nearby. 
When transactions are made, it is handy 
to be able to quickly scan your chart of ac­
counts for the account number. 

When I first found out that the program 
was written in FORTRAN and I would not 
have access to the source code, I was 
somewhat disappointed-I would have 
no way to modify It for my own situation. I 
see now that the capability of this ac­
counting package far exceeds my needs, 
and it may be quite some time before I 
need to modify it, if ever. 

Transactions are entered using pro­
gram 103, Add General Journal Transac­
tions. The screen printout guides you 
through the input, and the manual ex· 
plains the process. Another program, 104, 
posts transactions and gives you a report 
containing those transactions. Two addi· 
tional programs give you a general ledger 
detail report and a general ledger sum­
mary. Program 109 finalizes the month. 
Program 107, Print a Balance Sheet, and 
Program 108, Print a Profit and Loss State­
ment, are for annual summaries or for any 

''/have become more and 
more convinced . .. it is 

one of the best 
bargains available. . 

update on the financial status of the 
business. 

Program 110 defines parameters (ac­
count numbers, dates) so that you can 
search out specific information from the 
data disk. The output isa report under any 
title you give it, containing the informa­
tion. 

The accounts receivable and accounts 
payable programs are on the second sup­
plied diskette. Accounts receivable has 
10 programs and accounts payable has 
11. The basic function of bot h sets is 
keeping track of invoices and statements. 
Accounts payable has the capability to 
print checks onto a pre-formatted check 
blank which goes into the printer. The 
data disk used in the general ledger is also 
used by both programs, and there are no 
problems sharing the data base among 
the different programs. 

The CP/M from Digital Research is the 
1.4 version. However, it is more than ade­
quate. Microed has written the portion for 
the Model II, so that either single or double 
density disks may be used. The densities 
may be mixed and the system Is able to 
detect the difference. For the average 
business person, the supplied CP/M pro­
grams would not be used. Only the disk 
formatt ing and disk copying programs are 
really necessary for the accounting pro­
grams. 

I received a bonus in my package. My 
package came with what Microed called 
security programs. These programs allow 
me to use a password for entry into the 
system, and hence the accounting infor­
mation. I created my own password and 
was not allowed to get to the CP/M system 
until I entered the correct password. It will 
accept uppercase or lowercase, or any 
numbers or symbols in any combination, 
up to eight characters. When I was done, I 
was able to kill the password feature by 
simply entering a carriage return when 
running t he program Newpass. 

After using this package for several 
weeks, I have become more and more con­
vinced that it is one of the best bargins 
available in off-the-shelf software. 

In summary, I am quite satisfied with 
the package. It is successful, in my eyes, 
because it is a complete package; system 
software and application software com­
bined to run together.• 
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TAKE YOUR 

MODEL II TO 


NEW HEIGHTS 


MTC is proud to announce MTC EXTENDED 
BASIC for the Model II, by R. Ryen. Features in· 
clude " fixes" to existing BASIC, multi-line lune· 
lions. extending an existing sequential file, PEEK, 
POKE, greatly enhanced screen control and ex­
panded editing capabilities. The contents of 
variables are NOT CHANGED when editing, delet· 
ing, inserting or merging lines, allowing continued 
program execution! All this and much more. 

MTC EXTENDED BASIC .. ... .....••...• $ 99.95 


MICROPARAPHERNALIA 
DISKETTES (box of ten) 

5'!.'' PLAIN JANE™ ... . ....... $21.95 
5 '!.'' PLAIN JANE™ <fiold .... .$25.95 
5'!.'' DATALIFE™ MD 525-01 .. $26.95 
8" DATALIFE™ FD34-8000 .. . . $43.95 

NEWDOS by APPARAT 
NEWOOS/80 by Apparat • . •. . . .• $149.95 
NEWDOS+ to 

NEWDOS/80 UPGRADE ..... CALL 
NEWDOS+ with ALL UTILITIES 

35-track ................. $69.95 
40-track ..... . ... .... ... . $79.95 

BOOKS 
TRS-80™ DISK 

AND OTHER MYSTERIES .. $19.95 
MICROSOfTTM BASIC DECODED $29.95 
1001 THINGS TO DO WITH YOUR 

· PERSONAL COMPUTER .... $ 7.95 

TRS·80 is a trademark ol the 

Radio Shack Division ol Tandy 

Corporation. DATALIFE is a 


trademark ol VERBATIM. PLAIN 

JANE. AIDS·I. AIDS·lll. CALCS·lll, 


CALCS-IV. MERGE·lll are 

trademarks ol MTC. 


' 1981 by Metatechnologies 

Corporat ion. Inc. 


80 - 20 = 12995 

THE ORIGINAL NEWDOS/80 


WITH MTC QUE CARD 


* SPECIAL PRICE * 

SAVE $20 $129.95 

Apparat's long-awaited successor to NEWDOS+ is here! This is not an enhanced ver· 
sion of NEWDOS, but a completely new product. Simplified DOS commands can be in· 
stantly executed from BASIC, even within a program, without disturbing the resident 
code. System options, such as password protection, number and type of disk drives, 
BREAK key enable/disable and lowercase modification recognition, can be quickly and 
easily changed. Five new random-access file types allow record lengths of up to 4096 
bytes, and no FIELDing! A powerful CHAIN facility allows keyboard INPUTs to be read 
from a disk file. An improved RENUMBER facility permits groups of statements to be 
relocated within program code. Diskettes may even be designated as RUN-ONLY! 
Features all NEWDOS+ utilities (SUPERZAP 3.0, etc.) and much more! One MTC 
technical staff member said having NEWDOS/80 is "better than sex" (you'll have to 
judge for yourself!). Includes 180-page instruction manual and MTC QUE card. 

NEWDOS/80 #SPECIAL# ............ ... . . . .................... . ... . ... $129.95 

MTC QUE Card only ...................... . . . .... . . . ........ . .......... . S 7.50 


CALL REGARDING OUR NEWDOS + UPGRADE PRICING 


MODEL Ill VERSION 
Has all the features of the Model I version plus enhancements. Allows any mix of 
single- or dual·sided 40· or 80-track disk drives. Most BASIC and many machine 
code programs written for the Model I will run without modification. Includes a 
utility for converting Model I single density to Model Ill double density. 
NEWDOS/80 for Model Ill .. . . ••..• ............. . ..... . .... .•• .. $149.95 


CALL FOR AVAILABILITY.................~ 

Michael Shrayer's 

ELECTRIC PENCIL 

VERSION II 


for 

Model I and Model Ill 


An expanded version of the critically ac­
claimed original word processing system! 
Includes all features of Version I plus many 
new extensions. Runs under most disk 
operating systems. has improved video 
text handling, loads any ASCII file for 
editing (including BASIC files), single sheet 
mode for printing on letterhead and more! 
Simple to use, features 2-key commands. 
An incredible package at an incredible 
price! 

SPECIFY MODEL I OR Ill 
Disk Version ................... $79.95 
Tape Version .... . ... . .......... $69.95 

O MOST ORDERS 
SHIPPED WITHIN 

ONE BUSINESS DAY 

Products damaged in 
transit will be exchanged. 

CALL FOR AVAILABILITY 

PRICES IN EFFECT 

June 1, 1981 THRU 


June 30. 1981. 

Prices, Specifications. 


and Offerings subject to 

change without notice. 


8106 


~------------
Complete for Model I with all utilities 
Plus exclusive MTC QUE card! 

NEWDOS+ 

$6995 

by Apparat 

Inc ludes REF , RENUM, SUPERZAP, 
EDITOR/ASSEM.. DISASSEM., DIRCHECK, and 
more! This is the original NEWDOS with all of 
Apparat's utility programs. Includes exclusive 
MTC QUE (Quick User Education) card. 

40-Track Version ....... ....... . .. .... S79.95 

MTC QUE Card only ....... .... .. .... . S 1.50 


WE ACCEPT 
• VISA 
• MASTER CHARGE 
• CHECKS 
• MONEY ORDERS 
• C.O.D. 

•Add $3.00 for shipping 
& handling 

• $3.00 EXTRA for C.0.0 . 
• Ohio residents add 6Vi3 
sales tax. 



Yes, You Can 
Increase Your 
Programming 
Productivity 
SNAPP 11 EXTENDED BASIC 
SNAPP II EXTENDED BASIC A family of 
enhancements to the Model 11 BASIC 
interpreter. Part of the package origi­
nated With the best of APPARAT. INCS 
thoughts 1n implement1!1g NEWDOS . 
BASIC. The system is written entirely 1n 
machine language for SUPER FAST exe­
cution . The extensions are fully 
integrated into Model 11 BASIC. and 
require NO user Memory. and NO user 
disk space. The package is made up·of 
the following six modules. 
XBASIC-S1x s1ng1e key stroke com­
mands to list the first. last. previous. 
next or current program line. or to edit 
the current line. Includes quick way to 
recover BASIC program Following a 
NEW or system or accidental re-boot. 
Ten single character abbreviations For 
Frequently used commands: AUTO. 
CLS. DELETE. EDIT. l"ilLL. UST. MERGE. 
NEW. LUST. and SYSTEM. 
XREF-A powerful cross-reference 
Facility with output to display and/or 
pnmer. Trace a vanable through the 
code Determine easily 1F a variable is 
in use. 
XDUMP-Perm1ts the programmer to 
display and/or pnnt the value of any or 
all program variables. Identifies the 
vanable type For all vanables. Each ele­
ment of any array 1s listed separately. 
XRENUM-An enhanced program line 
renumbenng Facility which allows 
spec1ficat1on of an upper limit of the 
block of Imes to be renumbered. sup­
ports relocation of renumbered blocks 
of code. and supports duplication of 
blocks of code . 
XFIND-A cross reference Facility For 
key words and character strings. also 
includes global replacement of 
keywords.
XCOMPRESS- Compress your Bf.SIC 
programs to an absolute mirnn:ium. 
Removes extraneous 1nformat1on: 
merge lines: even deletes statements 
which could not be executed. Typically 
saves 30-40% space even For pro· 
grams w ithout our REM statements.1 

Also results 1n 7-10% 1morovement 1n 
execution speed 

ENTIRE PACl"iAGE FOR MODEL II 
ENTIRE PACMGE FOR MODELIll 

S200 
s I 2S 

AUTOMAP 
save time creating a formated screen 
with our Extended Basic Mapping Sup­
port system. The programmer~ task of 
communicating and d1splay1ng infor­
mation w ith the user operator 1s 
completely automated with simple 
SEND and RECEIVE statement com­
mands.Many different types of . 
1nformat1on can be sent and received 
from the operators with the use of a 
single command . Many hours of pro· 
gramm1ng time are saved and cost 
eFflc1ency is truly realized using 
Automap. s 7 S 

5UPERSNAPP X 
You can sort Fast using your present 
facilities. or you can do 1t Faster with 
Racers·superb Facilities. or you can use 
the fastest: SUPERSNAPP X. The heart 
of SUPERSNAPP xIS aSUPER FAST 1n­
memory sort routine that has been 
benchmarked against everything on 
the market and beats them all . . . 
hands down. 
SUPERSNAPP xIS the most-important 
component of SNAPP xEXTENDED 
BUILTIN FUNCTIONS which is a much 
needed set of additions to the Model 11 
BASIC interpreter that will put time sav­
ing power at your Fingertips. Let's 
compare <using random data> SUPER­
SNAPP xand Racet's GSF SORT For 
speed: 

SORT SUPERSNAPP X RACET GSF 
1o.ooo integers 39 seconds S9 seconds 
s.ooo Singles 22 seconds 34 seconds 
2.000 Strings 1oseconds 1 s seconds 

SUPERSNAPP xIS guaranteed to be the 
FASTEST in memory SORTon the mar­
ket or your money back. With it you 
also get these EXTENDED Bl.JILTINFUN(. 
TIONS: PEEl"i. PEEl"iW. POl"iE. POl"iEW. 
XDATS. XTIMS. ETIMS. FILES. AND THE 
SPECIAL SCMD!SNAPP_COMMANOl. 
PLUS: open T' Set SCROLL PRO­
TECTION. ERASE all ARRAYS in one 
command. Specify size and Blink rate 
of CURSOR. LONG ERROR MESSAGES. 
Read From Video screen Read. 
PEEl"i complete smngs From memory. 
POl"iE complete stnngs to memory. 
convert upper case to lower case and 
vice-versa. turn complete screen off 
and on at will. extract largest or small ­
est values from user supplied list of 
numbers . 
we consider this next Function as prob­
ably the most powerful addition ever 
made to Microsoft BASIC. PRINT USING 
INTO A STRING. The ability to arrange 
data into a string variable should perk 
your imagination. 
Model II s I 00.00 
Model 111 s75.00 
SPOOLER Model I, Model 11 
and Model Ill 
our workhorse! Unlike the one sup­
plied with TRSDOS 2.0. ours requires 
no special knowledge or training on 
the part of the operator. Additionally. 
ours performs much better. On the 
Tandy SPOOLER. every time a disk is 
accessed. the printer stops dead! Tllis 
package is available For Model 1. in the 
TRSDOS/NEWDOS 80 versions. or for 
the Model II or Model 111. Greatly 
enhances system performance when 
running typical business applications. 
Many applications have been bench­
marked to run nearly TWICE AS FAST 
with the SPOOLER installed. Installs in 
minutes and no changes are required 
to your programs. The Model 11 version 
requires NO user memory. IF purchas­
ing more than one system. call for 
pnce auote. s 100 
SNAPP SCREEN 
Another dependable product from 
Snapp. Inc. Using rigid plastic. Snapp. 
Inc. designed the ultimate green 
screen at the lowest price. The Snapp 
screen installs in aSnapp with the use 
of pressure sensitive tape. Reduce 
user Fatigue with the Snapp Screen. 

s 10 

DOUBLETAliE 3741 
This 1s not a Football play but the way
to play ball Fast in converting IBM 374 1 
and similar formated diskettes to Radio 
Shack Formated disks or vice versa. 
Fast is the name of.the game. s200 
AUTO FILE 
Another big time saver From Snapp. 

Inc. Autofile offers all programmers 

much needed time saving tools to use 

when working with direct files. Elimi­

nate tedious commands such as 

LSET's.Ml"ilS's. Ml"iDS's. Ml'\SS's. CVD's. 

cvrs and cvs·s. Even the FIELD 

statement has been eliminated. You 
won't have to guess as to where the 
FIELOed variable is. The ASC and CHRS 
Function references will be performed 
automatically. sso 
VSAM 
Virtual Snapp Access Method. V.S.A.M·s 
development was built upon several 
man years of research and devel· 
opment by Snapp. Inc. studying all 
previously available access methods to 
small computers. What evolved was 
the ultimate keyed data access 
method available For any small com­
puter. All records in the Data Base are 
truly variable in length to maximize the 
utilization of valuable disk space on TRS 
80 systems. Irrelevant blanks are 
never physically recorded on the dis­
kettes leaving only necessary data 
actually stored. Data Bases are defined 
with one primary key. Remval with 
this key is quick t!nd CONSISTA~~ With­
out regard to maintenance act1v1ty 
levels. Additional Fields may be 
described as alternate key Fields. 
Access time using alternate key Fields 
will be slower than through the pn­
mary field but it also will be 
CONSISTENT w ithout regard to Data 
Base maintenance activity levels. VSAM 
1s Fully integrated into BASIC w ith com­
mands easy to learn and use. ssoo.oo 
DOTWO 
Allows programmer to build a list of 
any commands. All languages are sup­
ported . With DOTWO a programmer 1s 
now allowed to add any new com­
mands of any kind and not be limited 
to subset restrictions. Anything thal 
can be typed into the keyboard makes 
an acceptable command with DOTWO 
Files. A programmer can virtually build 
an unlimited series of commands and 
not be Ii mi Led to just TRSDOS com­
mands. Included at no charge: BUILD/ 
BAS wl1ich gives a programmer an eas­
ier method of creating and 
ma1nta1ning DOTWO or DO 
files. s I oo.oo 
HOSTll / TERMll 
Allows remote control of a Model 11 
From another Model 11. or any ASCII ter­
minal. our Host system. unlike the one 
supplied w ith TRSDOS 2.0. supports 
accurate screen positioning on the 
Term station. Without this Feature. for­
mated displays appear on the screen 
looking like randomly placed <;;1arbage. 
Requires NO user memory! This sys­
tem is designed to provide software 
support to our customer locations 
without ever leaving the office. Cus­
tom versions are now available For 
most nationally distributed terminals 
as a s2s.oo OQtion. Call For details. sso 



PL/B
The most powerful logical com­
ponents l1ave been selected from the 
worlds most powerful language to 
give you the most unbeatable pro­
gram development tool to improve 
ldOUr programming productivitld' 
Snapp. Inc. has merged the most use­
ful components of BASICwith the 
power of PL/ I . An unbemable struc­
tured programming fac1l1t ld resulted 
that can increase programmers pro­
ductivity up to SO%. Unlike competitive 
products. which are slow rigid pre­
processors· representing a primitive 
attempt to bring Structured Program­
ming concepts to the Micro-Based 
user. PL/B1s todald·s fourth generation 
answer to a fourth generation prob· 
lem! PL/B can give '=JOU triple the 
power of the earlier preprocessors at 
tnple the speed. PL/Bis fullld 
integrated into the BASICinterpreter. 
Two modes of operation are available. 
Transparent chiddeni or Compile and 
save mode. Increase ldOUr product1vitld 
and save time with PL/B. 5200.00 

BREAKOUT 
With Breakout ldOUcan learn the inter­
nal workings of TRSDOS 2.0 using anld 
standard disassembler. Find ldOUr Wald 
out of the maze and save program· 
ming time bid eliminating the 
unneeded steps in TRSDOS 2.0. This is 
amust product for all advanced TRSBO 
programmers. s200 

DOSFIX 
Acollection of patches to TRSDOS and 
BASIC to enhance their usabilitld and 
function. Includes our well known 
BREAK7E patches and Facilities to dis· 
able and verifld detect which w ill 
increase average disk speed bid 30%. 
Free with anld Model 11 Software Pack· 
age. Purchased separately. s 10 

3M SCOTCH DISKETTES 
Double density certified B" Floppies 
for the Model II. Better qualitld is nm 
available at anld price. Ten diskettes to 
a box. 

Ouantitld Price 
cboxes> Per/Box 

I S34 
s 533 

10 532 

Authorized Distributor 3M 
Information Procesalng Products 

TERMS OF SALE 
Shipments normally made w11h1n one day of 
rl:!ce1p1 of your order Cus1omP.r normally pays 
shipping cos1. except pre·pa1d orde1s 1nclud1ng
software. in which case sh1pp1ng cost is ubsortied 
by SnCJPD. Inc co.o. orderswillhave standurd co.o. fee added 10 sh1pp1ng charge. Net 10 days
will be granted 10 goVP.rnmental auencies. educa· 
uonal 1nsu1uuons and well rilled business firms 
Please include purc11ase 01 dl:!r number. Ohio rP.s1­
dentsadd S·1,%sale~ wx or exempuon cerurica1e. 
OUR GUARANTEE: 
If your d1skene arrives damaged. we will replace il 
without charge. If you ever awdentally damage
it. we will replace 1t for as ro handling charge."For 
aperiod of one year. we will provide you w11h 
any enhancementsor updates for as 10 handling 
charge. For aperiod of one year. 1f errorsare dis· 
covered 1n the programs. they will be correned 
w1chou1charge. In Che event we cannot correct an 
error. you may return che program material for a 
refund. 
TR5·80 and TRSOOS are trademarks of the 
Radio Shack dNiSton of Tandy corporation. 
NEWOOS and NEWDOS/80 are trademarks of 
APParaL. inc. 
RACET GSF 1s a trademark of Racec computes. 
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and combat (If any) and checks for the end game Interesting. Should the task forces 
of game. Unfortunately, this can be rather be kept together or split up? How many 
lengthy and with no graphics involved the fighters should be kept for defense of the 
player has no recourse except to sit and carriers and how many sent out with. the 
wait . strike group? How many attack aircraft of 

each type In the strike group? Should all Should the requested time pass or a 
available aircraft be sent In hopes of get­significant event such as an attack or 
ting in a crushing blow or should several spott ing occur, the computer returns to 
waves be sent In? These tactical deci­the Interactive mode. If an attack must be 
sions will have a great bearing on the out­resolved the computer does It prior to per­
come of the game. A minor oversight can mitting the Issuance of new Fleet com­

mands. result in a sunk carrier. 

software 
As In the actual battle, the events are The computer plays a very good game 

aircraft oriented. Search, we are told, is as the Japanese commander and is not 
conducted by American PBY's from Mid­ easy to beat. 
way and float planes from Japanese cruis­ Midway Campaign Is written in BASIC 

Midway Campaign ers. However, we never see the search be­ for the 16K Model I Level II TRS-80 and Is 
Avalon Hiii Game Co. ing conducted. We just sit and wait until available only on cassette. Along with the 
Baltimore, MD. told if there were any results. Likewise, cassette are four pages of rules, historical 
$15 when alrstrlkes are launched, we wait un­ background, examples of play and In­

til the results are relayed. This waiting, in structions for loading and running the pro­
my opinion, is the game's major flaw. 

M 
by David Tinls gram. 

I would recommend Midway Campaign 
ldway Campaign Is one of those Tactical Decisions to those new to conflict simulation. Ad· 
games that on the surface seems There is, however, enough In the way vanced game strategists will probably tire 

laughably simple but proves, through of realistic decision-making to keep the of It quickly. • 
playing, to be anything but. The creators 
of Midway Campaign, The Avalon Hiii 
Game Co., are well-known for their excel· 
lent board games. Having already pro· 
duced a board Midway game, a computer ZBASIC Compiler out of text buffer. With a better, disk­
version seemed natural. Simutek based assembler, this should not be a 

~Ith all the graphics In use today, the Tucson, AZ problem. 
lack of them in Midway Campaign is strik­ 16K/32K Level II 
ing. Play is text oriented with the only Cassette and manual $79.95 Faster Than a ... 
graphics being a 12 x 12 grid of dots. The program compiles faster than a 
These portray a map of the Pacific Ocean by Bruce Douglass speeding daisywheel. Short programs 
around the Island of Midway. The two compile instantaneously. I compiled a 
American task forces and Midway are S lmutek has recently been advertising 2.5K BASIC program, and compile time 
under the player's control. The computer a new compiler called ZBASIC. ZBA· was less than five seconds. I'm impressed 
controls the three Japanese naval groups. SIC comes in two packages; the first con· with the speed of this program! 

At the beginning of the game, the Amer­ tains 16K and 32K versions for tape stor· The ZBASIC manual lists run times for ican units are placed in their historic posi­ age based systems and the second has various commands In BASIC and ZBASIC. tions; the date Is June 3, 1942. Japanese 32K and 48K versions for disk based sys­
The Increases In speed are from six times forces are on the map but not shown. tems. 
faster for A$= INKEY$ to 12 times faster Their postion and composition is not 
for SET and RESET and up to 288 times known until they are spotted by search Pros and Cons 
faster for jump commands such as GOTO planes from Midway. Even though the On the positive side is the small size of and GOSUB. Using the SET command in a American forces are visible to the player, the compiler, the awesome speed with t ight double loop, Level II BASIC requires the computer does not know where they which it complies, the run time speed of 50 seconds to white out the screen. In its are. It, too, must perform searches to the programs it complies, the interactive compiled form, it takes three seconds! locate the enemy. nature of the compiler, the fact that you 

At the beginning of the game, the player can compile a 4K BASIC program in 16K, ZBASIC syntax is slightly different than 
Issues a Fleet command. There are four and that the compiler Is yours when you Level II. A very nice feature of the compiler 
Fleet commands that display the map, the buy it (no royalties to pay!). is its ability to jump back and forth be­
status of American aircraft carriers , ZBASIC sits in a fixed block of RAM, tween the BASIC program, ZBASIC, and 
change the heading of the task forces, and its ORG depends on the version you DOS, enabling you to check for syntax 
and conduct aircraft operations. TheCQ!TI· use. The 32K version resides from 8680H problems as you tidy up your debugged 
puter remains In an interactive mode until to 9580H. Section 9200-9580 contains the BASIC program. 
an Integer number is entered. This repre­ . subroutine package that gets tacked onto The compiler checks for errors during 
sents the length of time (in hours) the your program and speeds compiling as compile time and if it f inds one, will return 
player wishes to play. well as increasing run time speed. You the type of error and the line number 

Next, the computer takes over. It moves could conceivably move the compiler any­ where It occurs. If you attempt to jump to 
American· forces In accordance to Fleet where you like by using an editor/as­ a non·exlstent line, you get a peculiar er­
commands, decides upon and executes sembler. I attempted to do this, using ror message, like line error In line 67757, 
Japanese actions, conducts searches Radio Shack's EDTASM, and quickly ran which may cause some consternation if 
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NEVER UNDERSOLD. 

Thats right. If you can find a lower 


price in this magazine WE WILL BEAT IT! Period.* 


SPECIALS 


SPECIAL#1 . ... 144.50 
TRS-80 Disk and Other Mysterfos Book. Sox 
of Verbatim Diskettes. and a Plestic lilrary 
Case. 
SPECIAL#3 . .. ...1149 
~at NEWOOS/80, Sox of Verbatim 
Diskettes, and a Plastic l.Jbrary Case. 

SPECIAL#4 ......$190 
Mocrosoft 8asic Compilier. Sox of Verbatim 
Diskettes. and a Plastic l.Jbrary Case. 
SPECIAL #5 .. .. 149.95 
Microsoft Basic Decoded and Other 
""1ysteries. Sox of Verbatrn Diskettes. and a 
Plils!JC l.Jbrary Case. 

PRINTERS 
EPSON MX-80 .......CALL 
MX-80 Graphics ROM .CALL 
NEW EPSON MX-80 TFCALL 
Okidata Microline BO .. $41 5 
Okidata Microline 82 .. $625 
Okidata Microline 83 .. $899 
IDS Paper Tiger 460G$1050 
Anadex DP-9000, 1 .. $1195 
Anadex DP-9500, 1 .. $1295 
Centronics 737 ...... $689 
NEC Spinwriter ...... $CALL 
NEC w/ Sellum Option . $CALL 
Starwriter 25 cps ... $1440 
Starwriter 45 cps ... $1770 
Malibu 165 ... ..... $1995 
MPI 88G .... ... .... $495 

NEW! Double Density Special 
A Percom Doubler, Apparat's NEWOOS/80, Double Zap II [to 
convert the NEWDOS/80 to single and double densityl, a box 
of Verbatim Datalife diskettes, and a Plastic Library Case. A 
$436 Value ... for 

$359 
'Include 1 2 .00 •hipping and handling on all orders. Visa •nd M•ater C•rd accepted. Never under­
mold offer appli•• only co it:ems currencly deliverable from other recail vendore 111: adverclaed price. 
All never undermold offer• good aa supply lases. PlsH• add 12.00 for e ll COO ordere. Pleaae call for 
it:ema not lisced. We gladly enawer eny quesciont1 on all of our hardware, solcware, and aupply
needs. Quanitit:y dit1counta available. School purchaae ordare accepted. Pleaae remember to figure 
compaticor• •hipping a nd handling chargea when arriving ac never underaold price. 

POWERFUL SOFTWARE 
Racet's New DISCAT .. . ... ...... . . $45 
This New machine language disk catalog program win help yoo keep track of 
yoor programs in a neat, orderly l1brlll'/. It can catalog 14> to 1900programs 
n each of 9 catagories for a total of 17000 program location records. 

Snapp Spooler . . . . . . . . . . . . . . . ...S90 
~automatic pnnt spooler tor the model I Increases yoLI' co~rs elf> 
c1ency by freeing the computer whole printing. 

TRACKSESS .. ..... .. ......... ..124 

This is the complete disk zap u\jty. capable of copytng standard and non 
standard format ting. The dyrnlmic editing allows yoo to Change BllV byte 1n 
any sector with amazing ease 

SCRINPUT .. ................. .. 129 


TRS-80 HARDWARE 
TRS-BO's .... ......$CALL 

Micropolis 77 track ...$399 

Percom Doubler .... .. $199 

Percom Segarator ..... $27 

Orchestra 80 ... .. .... $79 

Shugart 40 tr........ $299 

Pertee 40 tr........ .$299 

MPI 40 tr. ...... . ... $299 

16K MemoryKit ...$19.95 

Cat Modem ......... $145 

D-Cat Modem .... ... $155 
 r
Lexicon Modem . ..... $125 

Verbatim 525-01 .. $26.50 

Verbatim 8" DD .. .. $44.00 

Isolator IS0-2 . ... . . $49.95 


Send For 

Our New 


Free Catalog! 


,WORD PROCESSING 
SPECIAL DELIVERY .. . ........ ......1118 

The bast m mailing list programs for the TRS-80 Models I & 
Ill. Special Delivery 1s easy to use & IS written 1n fast 
m achlllC language. Special Oeivery alows yoo to merge yo..­
maihn~ list fJe With text fies written with the Electnc 
Pencil or Scnpsit' t o create personalized form letters. 

XTRASPECIALDELIVERY .... ... .. .. . . 1189 

Does everyth1119 special deM!ry does and more. Extra allows 
you to include special keyed messages in yor text fife, and 
ndudes M allsort wh1ch allows sorting on multiple fields. 

PROSOFT ..... ............ . ..... 179.95 

'PROSOFT' Word processing so~ware is writ ten tor the TAS-80 

and the Centronics 737. Takes full advantage of au the capa. 

biltJeS available on the 737 including true proportlonal 

SP0C'"!I Comes complete Wlth a 110 pBQe users manual. 


~213-883-8594 


[j]ALPllA 
BYTE 
STORE' 

511 5 Douglas Fir Road 
Suite B 
Calabasas. California 
91302 
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the highest line number in your program is 
200. This is the only case in which you get 
this kind of error message (as far as I 
know). 

The manual lists some potential causes 
and corrections of errors. If you get an er­
ror message giving a line number that 
doesn't exist, try renumbering your pro­
gram in BASICA or with a renumber p·ro· 
gram in high memory, and you will be able 
to locate the problem. 

Another advantage of this program is 
that you can compile a 4K program In 16K. 
Note, however, that you can only compile 
for a 16K machine using the 16K version, 
as the compiled program resides in a fixed 
block of RAM and the larger versions 
won 't run in 16K. 

Mine and Mine Alone 

Finally, I like the fact that when I buy 
this program, it is mine and mine alone. I 
don't have to pay anyone any money (ex· 
cept Uncle Sam) when I sell programs I 
write with ZBASIC, unlike Microsoft's 
compiler. 

This Is not the ideal compiler for all ap­
plications. It only handles integers, does 
not work with arrays, limits your variables 
considerably, does not support all Level II 
commands and starts and complies Into 
fixed RAM locations. Also, there is an er· 
ror in the disk-saving version (although 
when I called Slmutek they quickly ad· 
vised that they would send me a new tape 
since mine was apparently defective). 

Part of the reason the compiler works 
so fast is that it only handles integers. 
This is also why the compiled programs 
run so quickly. Multiple precision takes 
time and memory space; the compiler 
would have to be larger and slower to han­
dle non·integers. The fact still remains 
that you need greater than integer ac­
curacy for lots of applications. I was hop· 
ing to compile a 10K sophisticated multi­
ple linear regression program that I 
wrote, but it cannot be done with ZBASIC. 
So assess your needs before you pur­
chase this compiler. 

The complier also doesn't handle ar· 
rays. They can be simulated by fixing a 
block of RAM somewhere and using PEEK 
and POKE to store data. This requires 
some thinking on the user's part and re· 
writing most programs (all my programs 
use arrays!), but the method works. I com­
piled a program that required an array of 
2000 elements, so I set aside 2000 bytes of 
memory. This is considerably more dense 
storage than using array variables any­
way, and can often be used to·save space 
in BASIC programs. Writing complex ma­
trix calculations using th is kind of data 
structure is not my idea of a good time, 
however. 

Normally in Level II you have many vari­
ables: AA to ZZ, where the second letter 
can be anything from any letter to a single 
digit number. ZBASIC uses fixed RAM lo­
cations for its variables and limits your 
variables to save space. You may use 26 
string variables, AS to Z$, each of 31 char· 
acters. If the string is longer, you will over· 
write the string above it. Thus, if LEN 
(A$) = 60, you will have wiped out B$. 
Numerical variables run from A·Z, A1·Z1, 
and A2-Z2. This is a fair number of vari­
ables, but it is inconvenient to rewrite pro· 
grams changing all instances of several 
variables. In fact, it can be a real pain. 

Some Level II commands are not sup­
ported, and the manual contains a long 
alphabetical list o f these commands. 
They include VARPTR, SIN, COS, LOG, 
LEFT$, STRING$, CLEAR, and RESUME. 
The manual does give short routines to 
simulate SIN and COS (they return the 
value times 1000) and various string lune· 
lions, inc lud ing MID$, INST$, and 
RIGHT$. The meaning of some other BA­
SIC commands are changed slightly as 
well . For example, you cannot use the log· 
le operators and and or in conditional 
if ... then statements, and If you use logi· 
cal math operators, syntax must be close­
ly watched. 

One major fault of this program is that it 
fixes the RAM locations of its compiled 
programs. It would be so nice to be able to 
use the 32K version to write programs for 
a 16K machine. In the 32K version, the pro­
gram begins at 9200H (the subroutine 
package); 846 bytes later, the compiled 
version of your program is tacked on. Vari· 
able memory for the 32K version begins at 
BCOOH. To move the program to another 
memory location is a lot of work, using a 
disassembler and an editor/assembler. 

I spent 15 hours in an unsuccessful at­
tempt to move a program (3.3K compiled) 
down to 4300H. It is tedious work and er­
ror-prone. If you have a very good disk· 
based assembler (not Radio Shack's), 
much of this misery can be avoided, but It 
is still not fun! A programmer at Simutek 
advised me that they do have a patch, but 
presently, it's unpublished. It will move 
the ZBASIC compiler down into low RAM, 
put the BASIC program up in high RAM, 
and wi ll compile a 16K program that will 
run in a 16K machine, but the cost will be 
about $230 (and you must have ZBASIC 
also). He advised that it may sell for less 
once on the market; since it was new, the 
price had not really been decided upon. 

On the version I received, the compiler 
made errors when it tried to save the pro· 
grams onto disk. DOS would return with 
an Illegal Access Attempted To Protected 
File error. The file name would be put into 

the directory, but the program would not. 
After some work, I discovered that the 
second attempt, with the same file name, 
would save the program, but somehow the 
transfer address was messed up. The pro­
grammer at Simutek advised me that I 
must have a defective tape, and that they 
would replace It. 

The manual is okay, but not up to the 
standard I would like in a program costing 
$130. It does give valuable information, 
but I don't feel It goes far enough. An al· 
phabetlcal list ing of commands sup­
ported by ZBASIC (they are listed in an ap­
parently random fashion), an Index, a 
more complete explanation of syntax d if­
ferences and error codes, are all things I 
feel the manual should include. It does 
show how to link compiled programs 
(NEWDOS only), and gives some routines 
to get around or simulate normal BASIC 
functions in ZBASIC, and gives a memory 
map for the different versions, Including 
the various fixed RAM locations for the 
variables. A complete map for the subrou­
tine package would really be nice, so that 
you could easily link different machine 
language programs together with your 
ZBASIC program. As It is, you are stuck 
using USA. You must use the Level II USA 
format even with the disk versions. It is 
relat ively simple to link your programs. 
However, with the subroutine map, you 
could write simplif ied programs to ap­
pend to the compiled program, and call on 
the present subroutines. 

I am impressed with several aspects of 
ZBASIC. Its most unfortunate aspect is 
the fixed memory ORGs for compiled pro­
grams. Lack of higher precision arithme­
tic can be a major problem. • 

Note: The price of the compiler was re­
cently reduced from $130 to $89 for the 
32K-48K disk version and from $99 to $79 
for the 16K·32K tape version. The author 
considers this price to be more reason­
able, and regards it as an extra plus in his 
recommendation of the product. 

software 
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THEALPHAI/0 SYSTEM 

A COMPLETE FAILURE? 


11 happened 3 years ago. when our President made a decision. At the time we specialized 
in custom analog and digital circuit design. The decision was to auempt 10 develop a line of 
standard Interface hardware for the emerging microcomputers. At the lime (1977) we had to 
decide which ol the new machines could become the ..Industry standard .. ol the tow cost 
micros. 

Despite a lew aggravating but minor deficiencies. the TRS·80 seemed tohave the most 
chance of success and It had the best prlco/perlormance ratio. Also. wit~ some imagination. 
their large sales organization could become the largest service network In the world. a reassur· 
ing through! lor the many novices In this new lield. 

It became clear that the TRS·80 could be used (with our then hypothetical system) to solve 
problems in many Uelds where compulers were not yel used. mostly because ot their high cost. 

The IDEA was simple! ALPHA PROOUCT would supply the missing link between tho TRS· 
80 and the " outside world". (more aboullhls .. outside world .. laler). 
DANGER! If Radlo·Shack entered the same market. we probably would not have survived. but 
the expectation was that they would be 100 busy developing their basic line (drives. printers. 
modemetc.). Thanks to our more specialized products. we would nol be competing with them. 
BAD START! We began with a !allure. Our lirsl product was supposed to be a simple, low cost, 
general purpose device. II would allow the TRS·80 to accept inputs other lhan the keyboard. 
Many kinds ol external devices (the " outside world.. mentioned belore) like photocells. 
sensors. thermostats. switches, contacts, etc., could be connected easily. In addition. there 
were two relays to control (on or oil) external toads such as motors. lamps. appliances. 
heaters. etc•. elc.• In other words. II would allow the computer 10 interact or Interlace with 
external devices. We called ii the INTERFACER 2. What a mistake! II sounded too much like 
" expansion Interlace" . Many enthusiastic TRS·B-0 users called thinking that our ..INTER· 
FACER 2 .. was a low cost Expansion Interlace (al SBS that would have been a real bargain!). 
We wanled 10 change the confusing name. That meant reprinting the manual. changing the ad. 
scrapping the llyers. discarding the silk screened cases. Well...INTERFACER 2" ii would 
stay. 
TROUBLE! We also lound that the majority ol TRS·80 users were AFRAID ol the hardware. They 
could be very comfortable with lancy programming but thought you had to be a computer 
specialist or technically Inclined to put the INTERFACER 2 to work. In truth. some IMAGINA· 
TION and a SCREWDRIVER is all you really need. Anyone able to wire a swilch could use lhis 
device. 
WORSE! There was also the fear of plugging a .. loreign device" into the precious computer. 
This notion has all but disappeared as there are now so many quality products designed lor the 
TRS·BO that plugging In a non Radio·Shack device has become common. 

Our ad In Creative Compuling (80·Microcomputing did not ye! exist) hardly paid lor llsell. 

Wo had a decision to make. Were we wrong or just too early? Our lirst INTERFACER 2 was sold 
to someone who wanted to. and succeeded in, controlling his lancy model railroad with his 
TRS·80. Interesting. but what made us stick with the concept was that some ol our INTER· 
FACERS began finding use in applications with lascinating possibilities. Space is lacking 10 
describe them. but the most exciting was the successlul use ol the system in assisting a handl· 
capped young boy. We were pleased to hear of such a meaninglul application. 

Three years tater. as you can see In our ads. The INTERFACER 2 Is alive and well. The 
price went up a bit, and despite the introduction of the more powerlul INTERFACER 80. the 
sales have been steady. 

Then came lhe least understood product! the ANALOG 80. This $139. nicely designed 
module is an Analog to Digital converter with 8 input channels. Used with your TRS·80. it 
provides a powerful .. data acquisilion sys tem... This jargon simply means that you can 
monitor, measure and record Blndependanl varying voltages. Very lew people realized i ts real 
power. Such asystem would have cost over ten thousand dollars jusl a lew years ago. 

The possibilities In sclentillc and engineering environments are endless. This system 
could replace chart recorders. digital dala recorders. programmable calculators. data analyzers 
and many other specialized and expensive pieces ol equipment. Funhermore. up 10 8 ANALOG 
80's could be used simullaneously tor a tota l of 64 channels of analog input! They simply plug 
into the TRS·80 using our .. x .. series of bus extenders (EXPANOABUS). 

Our next product was to be a second generation. Input/Output interlace. with more 
flexibili ly than the INTERFACER 2. Carelul design and relinement yielded lhe INTERFACER 80. 
the most powerlul real world interface on the market loday. II has 8 inputs. each optically· 
isolated and 8 outputs. each with a relay contact. The INTERFACER 80 is lully compatible with 
our ANALOG80. allowing these to be used togelher in order 10 create systems that control 
external devices basedon ··sensed·' input under control of the TRS·80. 
A FAILUREI In spite of our exlensive advertising. very few are aware of the existence of the 
powerful ALPHA 1/0 SYSTEM. 

THE FACTS ARE: 
·The ALPHA SYSTEM/ TRS·80 combinalion lorms an incredibly versatile and powerlul 1001 lor 
acq ui sit ionI p ro cessingI controt. 


·In spite of its moderale cost. !he system Is sophisticated and reliable. 

·The entire system can be easi ly programmed In BASIC using lNP(X) and OUT x . Y commands. 

·The modular approach and our EXPANOABUS allow lor instant expansion as requirements 
demand. 

The lollowing pages contain more information about the devices mentioned here. we invite 
you to call or write to discuss your parlicular application. 

TIMEDATE80 

Neat. Compact Design 
3 Years Battery Life 

Slips Inside E/ 1 Real Time Without 
(Y Option Shown) Expansion Interface 

•Complete. self conlained ..true.. real time clock/calendar. TIMEDATE 80 continues to keep 
accurate time and date when the computer Is turned olf or experiences apower !allure. 
•TIMEDATE 80 only needs to be set once. and it's two replaceable .. AAA.. ba!leries (nol 
included) keep TIMEDATE 80 running In excess ol 3 years. Cosily Nl·Cad banerles and 
charging circuits are ctiminaled. 
• The instant power Is applied to the TRS·80. TIMEOATE 80 provides MO/DATE/YR. DAY 
ot WEEK. HR:MtN:SEC and AM/PM inlormalion with quartzaccuracy. 
•TIMEDATE 80 replaces the computer's Internal clock. Extremely uselul lor automatic 
operation ol remote systems with no operator in allendance. If the power fails and then is 

WHY LOSE PRECIOUS TIME ? 
restored. only TIMEOATE 80 will update the system with current TIME and DATE information. 
an lmposslblilly with the computer's Internal clock. 
•TIMEOATE BO is quartz crystal based with INTELLIGENT CALENDAR. Including provisions 
lor leap year! TIME display may be by 12 hour AM/PM or by 24 hour military and Eruopean 
format. 
•TIMEOATE 80 plugs directly into the rear of the TRS·80 keyboard and gives the..TIMES .. 
function even without an Expansion Interface. For those with a disk system, II plugs Into tne 
lell side panel ol lhe Expansion Interlace. An optional .. ¥"connector can provide for further 
expansion. 
•TIMEOATE SO's small size keeps the computer table unclullered. If you have an Expansion 
Interface. TIMEDATE 80 lilerally .. DISAPPEARS.. by slipping Into the empty space In the 
botlom ol the Interlace. 
•Two sets 01 sollware. on casselle. come wilh TIMEOATE 80- ..TIMESET" and "TIMES ... 
..TIMESEr' is a step by step set of simple instructions for selling TIMEDATE 80...TIMES.. 
is a set of poke routines which patch DOS and Level II TIMES to read TIMEOATE 80 and is 
easily incorporated Into any user sollware . ..TIMES" will always print the time and date 
when LISTING a program-great for keeping track of revisions! 
•Other valuable uses for TIMEDATE 80 are: accurate date and time Information lor business 
reports like payroll records. financia l reports. etc.. or to various 110 devices requiring 24 
hour clock Input. such as labOratory ins1rumen1ation. and lo communlcalion systems 
needing ..Log In/Log Out .. data (bulletin bOards). 
•TIMEOATE 80. fully assembled and tested. 90 day warranty. complete wllh tnslructlons 
and sollware on casseue. S95.00. .. ¥" option. add St 2.00 

PRINTER 

STAND 


$5995 


PRINTER CABLE 

EXTENDER 


Adds 4 ft. to your existing cablet printer 
extension connects between Exp. Int. and 
your present printer cable........$27 .50 

ADD S2.50 PER ORDER FOR SH IPPING AND HANDLIN• i ~ ~~ ALL ORDERS SHIPPED FIRST ClASS MAIL. 
WE ACCEPT YISA. MASTER CHARGE. CHECKS. M.0. 
COD: ADD S2.DD EXTRA ' • 
QUANTITY DISCOUNTS AVAl lABlE. ll'l!Jl!I ~ ~ALPHA Product Co. N y RF<IOFNTS ADD SALES TAX. ..... ~ 
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Owning Your Home Computer: 
The Complete Illustrated Gulde 
Robert L. Perry 
Everest House 
New York, NY 
Softcover, 224 pp. 
$10.95 

by Mary Shooshan 

0 h, no, another "complete" guide. It's 
truly amazing how the total knowl­

edge on a subject can be reduced to 224 
pages (counting 24 pages of appendix, 
glossary, bibliography, and index). 

Have you ever noticed how these "com­
plete" books always start with chapter(s) 

B-1 Nuclear Bomber 
Nukewar 
North Atlantic Convoy Raider 
$15 each on cassette 
Avalon Hill 
Baltimore, MD 

by Bob Llddil 

B-1 Bomber, Nukewar and North Atlan­
tic Convoy are among the better new 

games released in 1980 by Avalon Hill. 
Avalon Hill has long prided itself on 

high quality boxed simulations for the 
sophisticated garner. The new computer 
games are boxed in book size. Each con­
tains precise documentation, a vacu­
formed tape holder and an Avalon Hill 
catalog. The tape contains programming 

' for TRS-80, PET and APPLE; one dump for 
each computer. 

B·1 Nuclear Bomber 

B-1 Nuclear Bomber simulates a 
manned bomber strike into Russia. This Is 
a navigation simulation with a nuclear 
climax. There are reciprocating MIGS to 
consider, as well as surface to air 
missiles, and many air combat variables. 
There Is more than ample entertainment 
in B-1 Bomber, enough to keep you com­
ing back for more. Win or lose, a game 
summary Is delivered in the end, so you 
have a chance to compare scores and 
strategies from different game times. 
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on history, miscellaneous stories and triv­
ia? This one has an Incredibly technical 
and involved chapter on microcomputer 
networks. (Specifically, computers con­
nected by telephone to other computers.) 
It would have made a good appendix-at 
the end of the book-after you know 
something about computers, not before. 

An Eggbeater for the Brain 

Non-technicians, do not fret. Just skip 
over to chapter two, which is written just 
for you: "What is a Home Computer?" Did 
you know that the computer is a "mind ap­
pliance"?-an eggbeater for the brain. 
Don't worry that the computer will be 
smarter than you, since " any computer, 
no matter how large or small, is an idiot. 
It's dumb, stupid, Inert until you tell It 
what to do." But, of course, you want one 
in your home. 

Seriously, after this initial fooling 
around, Perry does settle down on page 27 
to talk about the parts of a microcomputer 
and the common terms: input, data, CTR, 
etc. He also devotes many pages to the 
various systems on the market, emphasiz-

Nukewar 

Nukewar Is a bizarre simulation of a real 
life problem that faces world leaders every 
day: How to provide strategic defense for 
a country when faced with enough poten­
tially destructive power to level the planet. 
During the Cold War, you are peacefully 
engaged In the building of new bases and, 
of course, spying on your neighbors. 

Any country may declare nuclear war at 
any time. Negotiations for peace may en­
sue when the computer calls you on the 
hotline, wanting to make a deal. 

North Atlantic Convoy Raider 

North Atlantic Convoy Raider puts you 
at the helm of the mighty Bismark, pitting 
your battleship against the British. Fog, 
nightfall and pesky British warships all 
conspire to keep your Bismark from her 
destiny of destruction. It takes a while to 
wih, but it's worth the effort. 

The best thing about the Avalon Hill 
games are their prices. In this day of 
$49.95 boxed computer games, Avalon 
Hiil has priced their products nominally.• 

0 
0 

Ing those with exciting sounds, colors, 
music, and graphics-things that whirr, 
beep and go bump in the night. 

However, his in formation is vague and 
incomplete. He doesn't mention Radio 
Shack's Model Ill, which is replacing the 
Model I, or their Color Computer. He con­
fuses hardware and software advantages, 
implying that some systems are user or­
iented (easy for non-programmers to use) 
when that often depends on the software. 

One chapter is entitled, "99 Things to 
Do with a Home Computer". Unfortunate· 
ly, it is not much more than a description 
of ninety-nine programs (out of the mil­
lions) on the market. 

Perry talks about computer uses in edu­
cation, especially home educat ion, in aid­
ing t he handicapped, and In business. He 
gives some usef~I suggestions for finding 
a good microcomputer for your business 
and even gives a lesson in BASIC com­
puter programming (remember, this is the 
Complete Guide), but even here there are 
errors in his informat ion. 

Perry states that the command, PRINT 
HELLO, will cause the computer to print 
Hello on the screen. However, this is not 
true. The computer wlll attempt to analyze 
Hello as a number (the number zero). If 
you want it to print a word, you must use 
quotes: PRINT " HELLO" . If you want to 
learn programming, get a book written 
just for programming. 

One of the main thrusts is the future ap­
plications of the computer. Specifically 
they are the computers that can tie in 
through modems and telephones to larger 
computers and networks of computers for 
communications and sharing information 
and programs; and computers that will 
run the house-doing everything from 
controll ing the thermostat and locking the 
doors to watching the kids and feeding 
the dog. Tying In to a network will provide 
a lot of information at low cost once there 
are enough microcomputers around to 
make a network practical. This might be 
something to keep in mind for the future. 
As for computers running the house, 
microprocessors (the brain of the com­
puter) are f inding their way into many 
appliances, such as microwave ovens. 

Attempts Too Much 

To sum up, some of Perry's information 
is useful and helpful for laymen, some is 
interesting for techn ical people, and some 
is inaccurate and confusing. The book at­
tempts too much; it tries to speak to all au­
diences on all aspects of microcomputer 
development and use, and it reaches 
none. It is poorly organized and difficult to 
read. As a " complete" book, it has some­
thing for everyone, but, unfortunately, it 
does not have much for anyone. • 



e, TO l> 
TWICE THE FUN TRS-Sll' 
STICK-80 MAKES KEYBOARD DBSDLETE . 
Features the lamous ATARI Joystick. B drre<tions + lue 
conuol. Simple 1nsuuc!1ons to make joys11ck 'lerslons ot 
most acllon games. Plugs inl o keyboard or expansHln 1ni .• . 
P11ce includes ATARI joystick witn ALPHA interlace •nd 
instructions. FRE E"" MAGIC ARTIST" program.... h 39.9S 
Supt:· Rej~' · ;111 e 1-.c1 on Gr.uum:: Sounc ~a111h to: Sue, ·.OU 
oy Solw.•uc 1r.Po·1a::cns :~u~ ·1 u.vt.StO\ 
COSMIC 'llRUO(PS 8RE~·WUI l.lch $9 Y!> 
SifU,i.R AGV: '°'I UR£ ~ --DCr ac :on ..·.1·n '\O ..r r. $1.: 9!> 
S~'""'d1 t .111:·1or~ JflCI (J :,1rm:. :01s com.1c: JS '.O· o~ s:·c~ 
c::mve1s10'\ tMc -.11gc ror •1au1e~1stmq OJme~ 

ANALOG-80: A WOR LD OF NEW APPLICATIONSPOSSIBLE . 
8 DtGtiAL MULTIMETERS PLUGGED INlD YOUR IRS·60'" 
Measure Tcmoerature. Voltage . Currem. tcgnt Pressure. ere 
Very easy 10 use ror example lefs reaa input channel #4 10 
OU I O..i · se1ec1s input .• 4 and also s1ar1s me convets1on 20 
A= tNPCOI ·Pu1s ine 1esu11 in variao1e "A' VOlla' 
Soec1hca11ons 1npu1 range 0·5V 10 0·500V Each cnanne1 
canoe set to a d1lleren1 scale 
Aeso1u11on 20mV {on 5V range) Accuracy 8 tuts ( 5% ). Pon 
Ado1ess 1umoe1 seiecraote Prugs 1nro 1i:eyooarci cus or e11 
(SC•een 011n1er poro Assemo1eo an o 1es1eo 90 caywarran1y 
Compte1e Yt"lih power supply. connec1or. manual • S139 

• 

MUSIC-80 MU SIC -80 MUSIC·80 MUSIC-SO MUSIC-80 
Use e,ust1ng souware 

or w111e your own W11h 1h1s low cos1 8 btl a1g11a1 10 
analog convet1e1you can synlhesue up 10 ~musi c voices 
8u1ll·in volume conuol handy when stereo no1near TRS ·SO 
Simply plug tne "' MUSIC·80. . 1n10 tne keyboard or tile Ell 
screen punrer pcr1 ano connec1 1he ou1pu1 IRCA rack I 10 any 
amphhe1 . The Ra d1o·Shack S12 speake1/amphller wo1 ks 
hne 
Fully assembled ano tested. 90 day wa11an1y S39 9; 

INTERFACER 2: LOW COST INPUT/ OUTPUT MODULE . 
Still ine nest vatue in sensetconu~ devices. Use ii lor 
energy con1rc1. burglar a1arm . darkroom. setectric drive. 
model trains. robols. Skmner box... 
-a 1a1ched Hl outputs. 2 relays SPOT 2A. 12sv. con1ac1s 
- 8 CTL/CMOS inputs. Input Oand 1are op11ca11y 1sotated. 
- Neat and compac1 desi gn. ver~· easy 10 use· 
10 A = INPiOl "Reads the 8 inputs irl A= o· all inputs are 
low) 20 OUT o.x ·con1ro1s Ille ou1pu1s and tile ielays 
Assembled & tested . 9D day warranty. Price includes power 
supply. caole 10 KS or Ell. supero user·s manual. tree 
phone dialer program: S95. Manual only: S5. 

LET THE " CHAIN SR EAKER" FREE YDUR MINI·DRIVES. 

Ena 1ht aa1sy·cna1n mess once and 101 all F11s an mini· 

drives Percom. Aerocomp. Snuga11. M1crop.o11s. Mil. V1s1a. 

Pertee. Siemens. BASF Easy 10 install: 1us1 1emove the 

drive cover. plug in the ··cHAlll BREAKER•. ano 1ep1acc tne 

co·1er vo11a 111 

Now you can cna nge ano move your <Ittves around w11houi 

cusassembty Keep tnc cover on ano keep the dusl out. H19n 

1ehab1hty gola p1a1eo con1ac 1s. computer grade 34 

conouc1or caoie Tes1co ano guara01eed. 

Get one lo: eacndrive.. only S13 9) 


INTERFACER-SO: tile mos1 powerlul Sense/ Control mooure 
•8 1ndus1rial g1ade relays. single pote double 1hrow1so1a1ea 
contacts. 2Amp If!; 125 vous liL 1a1clledou1pu1s are also 
accessible 10 dove external solid s1a1e relays 

.scon•,en1en1 LEDs cons1ant1y display tne re•ay states 
Simple ..OUT ··commanos 1in basicI ccntrOI inc 8 re•ays 

. 8 optically·1s~ated 1npu1s tor eas~· d11 ec1 inte11acing 10 
external sw11cnes. pho1oce•1s. kerpaos sensors e1c 
S1mo1e ..!NP' · c~manos 1eac me status 01 me 8 1nou1s 
Setec1aote pon aaaress. Crean. compac1enc iosec oes1gn 
Assembleo. 1ested. 90 days warranty Price includes power 
supply. cable. connector. superb user·smanual S159. 

YO U ASKEO FORIT: "EXPANOASus·· XI . X2. XJ ANO X4. 
CONNECT Al l YOUR TRS·80 OEVtCES SIMULTANEOUSLY 
on tne 40 pin IRS·80 ous Any device that normally plugs 
m10 1he kCybOard edge connec10t will a1so plug 1t110 1ne 
..EXPANOASUS... ine ..X4 .. is shown witn protcc11ve 
covers (mcluCedl Tile TRS·80 keyboard con1<ins me ous 
orwcrs (74l S367) for uo 10 20 devices. more 1nan you will 
ever need. Usm91ne Ell. 11 plugs either between KB ano Ell 
or in lhe Screen Pnn1er potl Proless1onal qua111y goto 
plaled contac1s Compu1er grade JOconductor rmnon cao1e 
X2 ...S29. X3 ...$44 X< S59 X5 $74 
Custom conhgurattons a1c also ava1taote. call us 

GREEN SCREEN 

WARNING 

ISM and all the ··01gg1es.. are using green screen mon11ors 
lls advantages are now wiae1y adve111scd We leel that every 
TRS·SO usct should en1oy the benelrts 11 provides But 
WARNING: all Green Screens are nol c1ea1ea equal Here is 
whal we lound· 
• Several are 1ust a llat piece 01 s1andard colored Lucite Tne 
green 1in1 was not maae lor 1n1s ou1pose ano is 1uagcd oy 
many 10 be loo dark Increasing I lle ~ rrgh1ness conuol will 
result in a fuzzy display 
• Some are simply a piece ol thin plastic him 1aoea onto a 
cardboard lrame The color is sa11slac101y but the woboly !rim 
gives 11 a poor appea1ance 
• One · ·op11ca1lrlrer·· ism 1ac1 pla in acrylic snec11n9 
• false claim· A few preteno 10 "" reauce 91are·· In fac1. 1heir 
flat ana sn1ny surfaces 1001h lrlm and LuClle 1ypel ADO their 
own 1ellec11ons 10 1ne sc1een. 
•A lew laughs· One ao c1a1ms to ··reduce screen conuasl°· 
Soiry gentleman our it"s 1us11ne opposite One 01the Green 
Screen·s ma1or benefits is 10 1nc1ease the conuasr oerween 
Ille lex! and Ille backgrouna. 
• Orawoacks· Most are using adhesive s1t1ps to lasten tne 11 
sc,een 10 the monitor Tn1s method makes 11 awkward 10 
remove !01 necessary perroo1cal cleaning All (excep1 ours! 
are llat. l1gh1pens will not work reliably because ol the 019 
gap between the screen ano the lube 
Many companies ha•,e been manulacturrng video hllers lor 
years. We are not 1he lirsr (some1h1nk they are). ou1 we have 
oone our homework and we mink we manulac1ure the oest 
Green Sc1een Heie is why 
• 11 lits 11gh1onto the picture lube hke a skin because 11 is 1ne 
only CURVED screen MOLDED exacuy 10 Ille p1c1ure 1uoe 
curvature l11s Cul p1e<1se1y 10 cover Ille exoosed area 011ne 
p1c1ure tube The hi is sucn tnat lhe static e1ec1uc11y is 
sulf1c1en1 to keep 11 in place' We also include some 1nv1s1ble 
reusable l~pe lor a more secure rastemng 
• The tiller ma1e11a1 lhal we use is 1us1 ngn1. no1 too dark nor 
100 hghl The 1esul1 1s a 1eat1y eye pleasing display 
We are so sure 1hal you will never take your Green screen oil 
mat we olfer an uncond1t1ona1 money·back guaranty Hy ou' 
Green Screen lor 14 days. II lor any reason you are no1 
delighrea wiin 11. relurn 11 lor a prnmp1 i elund 
A 1as1 wo1d We 1h1nk thal companies. t1ke ours. who are 
selling mainly by mail shoulO.• hSI tneu street addressohave a 
pllone numbet lfor ques11ons and orders)oaccept COOs. nol 
every one likes 10 send checks 10 a PO ooxoaller the 
convenience ol cnargrng 1he11 pu1chase to ma101c1eai1 cards 
How come we are the only green screen people doing ii ' 
Orde1 your ALPHA GREEN SCREEN today ..S12 5Q 

AOO S2.5U PEROROER FOR SHIPPING ANO HANDLING 
All ORDERS SHIPPED FIRSTCLASS MAIL 
WEACCEPT VISA MASTER CHARGE CHECKS. M 0 
coo· ADO si.ooEX TRA • 
OUANTITY DISCOUNTS AVAILABLE "'!!!!'ALPHA Product cO" N Y RESIDENTS AOO SALES TAX. ­

85- 71 79 SL WOODHAVEN N.Y. ·1142·1 ··.:, Info and order : (212) 296•5916 
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Basic FORTRAN 
James S. Coan 
Hayden Book Company, Inc. 
Rochelle Park, NJ 
Softcover, 248 pp. 
$8.95 

by Dave Smith 

While it may seem strange to see a 
text on FORTRAN reviewed In a 

magazine catering to users of BASIC, 
James Coan has packed a wealth of infor· 
mation into his text which can be of value 
to programmers in any of the high level Ian· 
guages. The text is designed for an elemen­
tary FORTRAN course, but lends itself 
equally well to the individual who wishes to 
learn FORTRAN on his own and as a sup­
plemental text for a precalculus mathemat· 
ics course. All you'll need is a knowledge of 
first·year algebra. Coan develops ail addi· 
tionai algorithms required in the text. 

There are two premises upon which 
Basic FORTRAN has been written. The 
first is that the reader is essentially a new­
comer to computer programming; the sec­
ond, that for a rewarding learning exper­
ience, the student should begin meaning­
ful programming immediately. 

Responding to premise one, the author 
clearly defines (on page one) his method 
for familiarizing the student with FOR­
TRAN while simultaneous ly inculcating 
good programming habits. Not without 
humor, he draws the analogy between 
learning to program and learning to drive a 
car. He notes that, although each process 
can be accomplished from a book, both 
are facilitated by the availability of a ma­
chine on which to exercise the knowledge. 

Having explained the method, Coan 
proceeds to implement it. The author 
presents the student with his first pro­
gram on page two. Logically enough, this 
three-liner is a program to generate output 
from the computer printer, thereby giving 
immediate reinforcement to the novice 
programmer. Each line of the program is 
analyzed, and Coan gives the student only 
enough information to foster understand­
ing without inundating him with related 
but non-essential detail. By increments of 
one and two lines, this initial program is 
expanded throughout chapter one until 
the three-liner has been developed into an 
18-ilne program to compute and write pay­
check amounts. 

Chapter one closes with problems and 
a summary. Each type of statement intro­

. duced in the chapter is reviewed, as Is 
each structural or programmatic concept . 
The problems exercise the material pre­
sented in the chapter, and an appendix 
provides answers and sample solutions to 
every other problem. 

Language and Applications 

While the chapter one format is basi­
cally that of the entire book, the author de­
parts from this format by introducing 
problems and exercises more frequently 
chapter by chapter. He is careful to divide 
the material into readily digested ele· 
ments and encourages the reader to be­
come fully famiilar with each new concept 
before continuing. The self-instructed pro­
grammer can easily establish his/her own 
pace for absorbing the chapters of the 
book and the features of FORTRAN. 

Of the eleven chapters in the book, the 
first five are devoted primarily to the lan­
guage of FORTRAN, while the remainder 
emphasize appilcations. There are more 
than 80 programs developed throughout 
the text. Applications range from simple 

Getting Started wfth TRS-80 BASIC 
Going Ahead with Extended Color BASIC 
Tandy/Radio Shack 
Ft. Worth, TX 
Softcover 
$6.95 each 

by Lynda Stratton 

Hot off the presses from Radio Shack 
are two books designed for the new 

computer enthusiast. 

Because I am a beginner myself, initial­
ly I was leary. I had visions of complex 
figures and hard-to-understand diagrams. 
However, being familiar with Radio 
Shack's flawless User's Manual for Level 
I, I thought perhaps I might be in for 
another treat. I wasn't disappointed. 

Getting Started with TRS-80 BASIC and 
Going Ahead with Extended Color BASIC 
are not only complete and easy to under­
stand introductions to your microcom­
puter, but are also the kind of books that 
make learning fun. 

Some of you are so dedicated to your 
computer that it might be called an addic­
tion. Weil, it would be very easy to becbme 
addicted with help from either of these 
books. Most importantly, they are tools to 
help you use your computer effectively (in­
stead of floundering around in the dark 
the way most beginners do the first few 
months). 

If your computer isn't ready t o go, you'll 
want to get It ready first. As It says at the 
beginning of Getting Started with TRS-80 
BASIC, both are do-it-now books. 

Going Ahead with Extended Color BASIC 

This book is for those of you who have 
some knowledge of TRS-80 BASIC, and 

business and f inance to more complex 
data processing, graphing, quadratics, 
trigonometries, polynomials, probability 
and random simulations. 

One of the many attractive features of 
this book is that ail sample programs are 
ilsted in an index, which facilitates review 
and permits the book to serve as a handy 
reference. Other appendices provide a 
tab le of FORTRAN-suppiled functions 
and a Z-80 random number function (since 
most FORTRANs do not Incorporate ran­
dom number generation.). 

As w ith Basic BASIC and Advanced BA· 
SIC, Mr. Coan has filled a small number of 
pages with a sizeable quantity of informa­
t ion, and has presented it so as to capture 
the interest of the broadest spectrum of 
students of FORTRAN. • 

have Itchy fingers to try out new and color­
ful things. Going Ahead with Extended 
Color starts off more or less where Get­
ting Started left off; reminding you of im· 
portant concepts and procedures along 
the way. 
Going Ahead is split into t hree sections, 
making.it easy to skip those parts you are 
already familiar with. If you're in an artsy 
mood, start with the first section. If you're 
ready for more complicated problems and 
want t o play around with a few figures, the 
middle section Is for you. The back sec­
tion is for everyone-it has answers to the 
exercises, which appear throughout the 
book, along with worksheets and useful 
tables. 

The central exercise, which runs 
through the book, Is a house building pro­
ject. I must admit, I got hooked on this pro­
gram and couldn't wait until it was fi n­
ished and ready to move into. Friends 
came by and were horrified to see the col­
or of-the smoke from the chimney. "What 
the hell are you burning, you've got pink 
smoke." They ail wanted to pitch in and 
add their ideas. "Draw a garage! Open the 
door! Put d rapes on the windows! One 
friend even wanted me to have an airplane 
circling overhead! 

As this is a first printing, there are a few 
things that need to be Ironed out. For ex­
ample, on page 42, they tell you to change 
the PMODE in line 20 to 4. This Isn't too 
serious as It is very obvious that the 
PMODE is set In line 5, so go ahead and 
change line 5. Another error is on page 
156. In the answers to exerc ises four and 
five, line 135 tells the program to GOTO 
ilne 145. There is no ilne 145, so I deleted 
ilne 135, and it didn't seem to Interfere 
with t he rest of t he program. 

Another plus to this book are the note 
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THE STICK SO 
[i!' FEATURES TH EFAMOUS ATARI JOYSTICK. 
g" WORKS WITH ANY LEVEL 2 AND DISKSYSTEM S. 
(i'.(' PLUGS DIRECTLY INTO KB . OR El l ( EX PAN s Io N PORT) . 
~ INCLUDES SIMPLE, DETAILED INSTRUCTION STO MAKE 

JOYSTICK VERSIONS OF MOST ACTION GAMES.
l!1' COMPATIBLE WITH ANY OTHER TRS-80 ACCESSORIES . 
l!1" FULLY ASSEMBLED AND TESTED . READY TO PLUG IN AND 

ENJOY .
l!1' FUN TO EXPERIMENT WITH IN BASIC : SIMPLY USE INP(¢). 
~ 90 DAY PART AND LABOR WARRANTY. 

UNCONDITIONAL MONEY BACK GUARANTEEJry your STICK-80 for 14 ays . If for any reason you are 
not delighted with it , return it for aprompt and cou rteous refund (including shipping and handling ). 
PRICE INCLUDES ATARI JOYSTICK + ALPHA INTERFACE + DETAILED INSTRUCTIONS + DEMO 
PROGRAM . ONLY $39.95 

tt you and yo .. TRS-80 hav1longldfor1 fest-p1t1d 11ud1-typt glf!11 tlllt is 
bltf a challenge, thin SUPEll HIA is whit you've been w1iting f0<. In lllis 
two player machin1-languag1 g1me, large •st•oils float ominously around tho 
scrnn. Suddenly your ship 1pp1111 end you must dlslroy 1111 1111roids before 
they destroy you! (Bu1 walch ou1 becausa big Hltroids br11k 1p1rt into li!Oe 

, onu.) Tho conlrols !hat your ship will respond lo 111 llrusl, rol1t1, hyp111ptt1, 
and f•e. AD righl! You've done it! You've d11rld IWI Y 111 !he1st1<oils! Bui whet 
is 1ha1saucar wit h1111 lmr doing? Quick! You mus! destroyhim fas! btc eu1111111 
guy's murate! ........ . ................... SUPER NOVAf) 

The sound of the klaxon is caling you! Crull and crahy invld•s hm been 
spotted in battle formelion watping towud E1nh at 1n introdibl1 speld. Suddenly, 
your ship m1t1ri1lim just below the t.Jg1 ftocl< of invad11s. OIJiddy and skilfully 
you shih righl end lri1 as you u rrfully fit• your 111111 11 lhlm. But w1tdl ou1! A 
ftw ••breaking ou1 of tho tonvoy ind flying sbligh1 II you! As tho wlli11 of thoit 
angines gets louder. you place yourf"'llat on !hi lite button knowing 11 too well 

~:n~hi:":~:, ==.ne::::;r:::nG-:L~x'Y'iN'~ As11~~(t 

SPECIAL 
INTRODUCTORY OFFER: 

Order the STIC K-80 with one or more 
games and choose one: 

•FREE ALPHA GREEN SCREEN 
OR 

•FREE MAGIC ARTIST PROGRAM 

• IN ADDITIONYO U MAY : 
t ORDER 2GAMESAND TAKE 10% 
: ORDER 3 GAMES AND TAKE 15% OFF the ga me 

Your TRS-80 sctton has been b.,sformtd iilo a m1u-ll1 pleyfitld for lhiJ All games 111 written in mechine linguagi ind supplild on t1sun1. 
game. As your ship 1pp11rs on !ho bottom of Iha scmn. light llien 11mships 
1pp111onllletop. Allofthlma11 tr1Ylling1tfl1nksp11d dir1ttly1tyou!Quiddy EACH GAME IS AVAI LABLE IN 2 VERSIONS 
andboldly youmovetowlldthemandf"'misdestodestroylll1111. Bu1!homor1 A{SIDE 1: LEVEL II 16K FOR MODEL 1 
lliens you destroy, the festar the rlf!11ining ones b1eom1. tt you gll too good you 
mustendurothowrathofthtkaep..f themmfield: themenecing"Ragship". SIDE 2: LEVEL II 16K FOR MODEL 3 $1 5.95 
You must destroy him fest bet1use. as you wil fiid out, !hit guy's accur1t1! Wnh 
sound effects! • • • + .... o o o • • • ••ATTACK fORC B{SIDE 1: DI SK 32K FOR MODEL 1 
r.,_-------------~ SIDE 2: LEVEL II 16K FOR MODEL 1 

Wnh thousends of sta11 whizzing by you, your SPACE DESTllDYER ship 
comes oul of hyptrspm difaelly under a convoy of alitns. Almost effortltuly, 
you skilttully dastroy IYlfY last one. But before you t1n congratulal• yoursett, 
anolhtr sit appears. Those u1m to be sligh11y more int1llig1nt thin tho m t 111. 
Ouitldy you eliminare all of them. 100. BUI your fuel supply is repidly diminishing . 
You must srill destroy two mot• 11ts befot1 you can dock with your sp1t1 stltion. 
All right! The spece stalion is now on your st1M11S! Oh no! lnlrvd111 hive 
overt1kan the station! You mus! skillfully fire your neu1ron lasers to 1lini11t1 1111 
iitrudors from tho station befot1 your engines run out of full end uplodl! Wnh.-----=====•asound! .. . .. . ••••• +-+-+-+ COSMIC FIGHTER 

THE DISK VERSION SAVESTHE HIGH 
SCORESON DISK $17.95 

• ALL THESE NEW JOYSTICK GAMES WILL ALSO WORK 
USING THE KEYBOARD WITHOUT ANY MODIFICATIONS. 

GOOD NEWS : If you already have a non- joystick • 
version of these BIG FIVE SOFTWARE games, 
send the original tape(s) with your STICK-80 
order + $3 per game. We will send you a new 
Joystick version of your game(s) . 

ALSO AVAILABLE DOUBLE-STICK 80: 2 ATAR 
JOYSTICKS + ALPHA DUAL INTERFACE + 

INSTRUCTIONS + DEMO PROGRAM : $59.95 

ALPHA Product CO~ 
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C

Introduction to TRS·BO Level II BASIC and approach to their subject matter. Others easily Into a well written Introduction on 
Computer Programming have presented the material factually in a how the TRS.80 uses numbers. Most peo­

stralghtfor-Nard manner, letting the stu· ple I know are afraid of computers be­
Michael P. Zabinski dent learn if he/she can. cause they th ink their math skills are 
Prentice-Hall Michael Zabinski adopts yet another weak (that's why we invented the darn 
Englewood, NJ approach, although not a novel one. He things!) and they Imagine that computer 
Softcover, 162 pp. takes a scholarly, textbook approach in programming requires top·notch alge­
$10.95 his new book. This book would be suitable braic ability. Zabinski has sensed this and 

for use In a junior high or high school Introduces the subject of using numbers 
by G. Michael Vose course in computer programming and early but gently. Once Introduced, the sutr 

would also be appropriate for college stu· ject of math no longer seems so important 
omputer operation and program· dents or adult education students. and the text moves on to define numeric 
ming is an intimidating subject to What makes Zablnskl 's book so accept· and string variables and the TRS-80 arith­

someone with no experience with com put· able Is Its liberal use of examples and a metic functions. 
ers. Those of us who have been around set of extremely challenging problems to At this point, the student has learned 
computers for awhile think of them as so­ solve using a computer. Even experienced very little actual programming. So the 
phisticated tools, nothing more. We are programmers enjoy the pure challenge of book takes advantage of the student's
no longer afraid of them. But the novice solving good problems and this book has still uncluttered memory and discusses 
programmer is often simultaneously dozens. It has challenges for the quick program logic and the use of line num­
awed and frightened by the thought of learner but also Is accessible by students bers: From there the discussion proceeds 
programming the mighty computer. at all levels. through Input statements, program line 

The teaching of computer program· editing, debugg i ng , flowcharts,Naturally and Easlly ming, therefore, becomes tricky. This is IF .. . THEN, FOR ... NEXT, READ . .. 
because there Is a fine line between This book, while only 150 pages or so DATA, subscripted variables and all the 
catching a student's attention and over· not counting the appendices, covers all rest of the TRS-80 commands and func­
whelming him with jargon and detail. the Level II BASIC commands and func­ tions. 
Some authors of computer Instruction tions. Starting with the elementary stuff 
books have tried to overcome this protr llke turning on the system and getting It to The Key 
lem by taking a lighthearted, humorous print 'Hello', the text moves naturally and Of course, the only way to learn most 

anything Is to do It. This author knows the 
student will be sitting at his/her computer 
while absorbing Its lessons and makes litrpages for computations. It solves the of methods taught In the preceding chap­
eral use of examples. The examples areproblem of misplacing that little slip of ter. If you've read the chapter thoroughly, 
set off f rom the text and are annotated, paper with all those Important numbers you'll find them easy. 
line by line. They are well chosen and illus­which took so long to figure. Getting Started with TRS-80 BASIC 
trative without being too simple. starts with the basics from setting up your Getting Started with TRS-80 BASIC This is a well organized book, put to­TRS-80 and turning It on, to writing your 

Getting Started with TRS·80 BASIC is gether by a knowledgeable program­own simple programs and debugging
for use with the Model I and II. It comes mer/educator. The writing style is a little them. 
complete with do-It-yourself exercises, stiff, typical of a textbook, and someIt is split Into three sections: Part one: 
sample programs, tables, and work· graphics would have brightened up its ap­" Getting Started," is for first timers who 
sheets. The book utilizes cartoons that pearance. (There Is not even a picture or aneed to start at the very beginning: get­
make learning with this book fun. In addi· line drawing of a TRS-80, except on the ting to know the keyboard, words and defi­
tion, th is book has what I call a bird with a cover.) The publisher chose to use the nitions, and printing messages. Part Two: 
smart-aleck grin on Its face which bugs standard gimmick of a dot-matrix printer "Basic Training," familiarizes the reader 
you and tells you about error messages to simulate TRS-80 screen displays on thewith BASIC, editing, strings, statements, 
and how to deal with them. This book pro­ printed page (which I personally findshortcuts, math functions and arrays.
vides a good foundation along with giving annoying). However, the text Is completePart Three: "Exploring the Territory," is 
confidence to all beginners to get started and Informative. •the most advanced section and teaches 
on bigger and better projects. graphics, error-handling and how to 


The pages are uncluttered and spa· 
 neaten printed statements (messages). booksclous, the text has a leisurely attitude that Both of these books are very enjoyable, 
impresses on the reader that computers and made learning easy. If you're not a 
are for everyone, and can help you do any­ computer enthusiast to begin with, there 
thing you want with the computer (well, is the possibility that one or both of those 
almost anything). One warning: you may books will turn you Into one. 
get so involved with this book you won't Going Ahead with Extended Color 
notice the passing of time. So tell your BASIC was my particular favorite,
friends and neighbors not to be too con· possibly because It had the added advan­
earned If they don't see you around for a tage of color (and at the ripe old age of 
few days. twenty-five, I still can't resist a coloring 

At the end of each chapter are check· book). 
points, In the form of a short quiz, to make Whichever book you choose, I guaran­
sure you've been paying attention. Don't tee they will prove to be valuable compan­
skip these, they serve as useful reminders ions to your keyboard.• 
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From page 8 

you if you bring him your problems and 
take your money elsewhere. The bottom 
line is, if you have a local authorized outlet 
from whom you can buy, do it! 

There are some non-authorized folks 
selling TRS-80s. Some even advertise that 
you can take your purchase to any Radio 
Shack for repair. The non-authorized 
"dealer" was the original purchaser, and 
his warranty does not ."pass through" to 
the person he sells to. Often these folks 
install their own RAM ordiskdrives or who 
knows what. My best suggestion to you is 
that you be prepared to return it to him for 
repair. We're not equipped to service non· 
Radio Shack drives; so be prepared for a 
possible service problem! 

Line Printer VII Owners 

We've found that the paper involved in 
mailing labels won't pull through the Line 
Printer Vll 's mechanism reliably. Any of 
you who were considering handling a 
mailing list on the VII (doubtful at 30 CPS), 
had better think about another printer. 

Printing Multi-part Forms 

Not too many o f you will want to do this, 
either, but we did find one person, and we 
think he really ended up with a problem. 

We've all seen (or used) multi-part 
forms Which are bound together at the 
top with carbon sheets. Some of them get 
pretty thick. If they're too thick, they'll 
push the ribbon out of place on some dot 
matrix printers. If the ribbon moves, and 
the paper is thick enough, it could hook 
the print wires as they strike the paper. If 
the wires are bent or broken, you've 
bought an expensive new print head! Be 
careful what you try to put through your 
line printer. 

Color Computer Memory 

A couple of months ago, I wrote that the 
Extended BASIC Color Computer had 
about 14.5K o f user memory. Well, in point 
of fact, the number is 13,095 bytes, plus 
200 bytes reserved for string space. So, 
was I wrong telling you 14.5K? Well .. . 
almost. It seems that the guy from whom I 
got the number for my column was one of 
those creative programmers; and it seems 
there is another reserved area of memory 
for graphics, of 1,500 bytes. And it seems 
further that if you're creative enough (and 
desperate enough), you could store vari· 
able values there and retrieve them with 
PEEKs and POKES, saving user memory. 

If you're really going to die without 
another few bytes, read the thorough dis­
cussion of Color Computer memory in the 
June issue of our owner's newsletter, on 
the CC Product Line Manager's page. • 

Last week I received a call from one of 
my clients. In the process of complet· 

ing a month's work on one of their new 
subsidiaries they were attempting to print 
an income statement when the program 
stopped with an FC error. Since the ledger 
program (Radio Shack's) had been run­
ning without a hitch in their other compan­
ies, I requested a backup so I could dupli· 
cate the error on my computer. 

After reviewing the listing and the sup­
plied data files, I found a coding error in 
the ledger account classifications. As a 
result, a counter was not initialized in the 
report generating program. The illegal 
function call was the result of an invalid 
FOR . .. NEXT loop which depended on 
the counter. 

Who was at fault, the client who did not 
properly code the account classification, 
or the system designer who did not an­
ticipate the problem? To the client the 
answer was simple; it was the computer's 
fault. He was right, the computer should 
have displayed a more informative error 
message. An FC error in line4040 is mean­
ingless. Yet how could a system designer 
anticipate every possible combination of 
input error? 

The point of this lesson is that it 's im­
possible to account for all errors. For this 
reason, Radio Shack and all ·other reput­
able software suppliers provide bug fixes 
for their customers. These fixes are pub­
lished monthly in a newsletter which is 
sent to computer owners free for the first 
year after purchase. 
Catching t he Bugs 

In addition, Radio Shack has offered to 
supply free bug fixes to registered owners 
o f their software. (To register simply fi ll 
out the card in back of the software pack­
age.) It can save you lotsof time and effort 
when that unanticipated bug hops out of 
the grey box. 

Until recently , knowledgeable custom· 
ers have been able to debug their own 
software. Each Radio Shack program has 
included a printed listing. Not only were 
these listings useful for tracking down 
software problems, but they were also full 
of good programming ideas. 

Radio Shack's latest accounting soft· 
ware, however, is being supplied as com­
piled COBOL programs. While this per­
mits Radio Shack to retain control over 

the code, it makes it very difficult to cor­
rect bugs or interface them with other pro­
grams. Fortunately, I have been told that 
source l istings will be made available for a 
license fee. 

Radio Shack is trying to catch as many 
bugs as possible before th is software is 
released. New software is being tested by 
a user who is given extensive assistance 
by the vendor. 

This method of pre-release testing is an 
accepted practice for larger software sys­
tems. Despite this, most commerc ial soft· 
ware firms recommend software mainten­
ance contracts which cost approximately 
10 percent of the system price. 

Advantages of COBOL 

The release of COBOL programs for the 
Model II is a surprising and interesting 
development. The advantage of COBOL 
(COmmon Business Oriented Language) 
lies in its wide application for most major 
computer systems. With the source list­
ing, it is possible that a Model II account­
ing program could be compiled and run on 
a Hewlett Packard Minicomputer (the HP 
3000 or the IBM 4331). The obvious result 
is to increase the market for the software 
which should mean better programs. 

Conversely, some COBOL programs 
that are already in commercial use might 
be compiled on the Model II. This could be 
quite interest ing; t he amount of COBOL 
software available is enormous. This lan­
guage has been used for over 20 years and 
COBOL prog rams are transportable be· 
tween computers. 

Because the software needs of science 
and indust ry are different, FORTRAN 
(FORmu la TRANSiator) was developed for 
scient ists and COBOL was developed for 
business users. BASIC, which is familiar 
to many of us, is a subset of FORTRAN 
and was originally designed as a FOR­
TRAN teaching aid. 

Both FORTRAN and COBOL d iffer from 
BASIC in a fundamental way. They require 
compilation before execution. The com­
piler is the program that is customized for 
each computer. Thus, theoretically, a 
COBOL or FORTRAN program can be exe­
cuted on any computer that has a COBOL 
or FORTRAN compiler. 

Yet, in practice this Is rarely possible. 
There are enough differences between 
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computers so that some adjustment is 
usually required. In fact, in the very first 
demonstration of a COBOL program 20 
years ago, code written for one computer, 
an RCA 501 , required a bit of adjustment 
before it would compile on the other, a 
UNIVAC. The estimate, at that time, was 
that 10 percent of the code required ad­
justment. (Little has changed. This is still 
a good estimate.) 

Another problem which could bar the 
use of commercial software is that the 

_,COBOL compiler used on the Model II 
does not support the ANSI 74 (American 
National Standards Institute 1974 version) 
COBOL. Although all exceptions are doc­
umented in the manual (catalog # 
26-4703), these exceptions could make it 
quite difficult to run a system on the 
Model II which has been developed for a 
larger computer. 

Why then has Radio Shack decided to 
release its new software as compiled 
COBOL programs? Our test of the COBOL 
Receivable program gave us a clue. This 

''Price extensions, sales 
taxes and invoice totals are 
automatically calculated. 11 

system executed far more quickly than 
the BASIC version I reviewed. In addition, 
the COBOL file structure apparently 
allowed Radio Shack programmers to pro­
vide for up to 1800 accounts and 4100 
transact ions on a three drive system. This 
should enable many more firms to utilize 
the Model II for receivable processing. 

Radio Shack's COBOL receivable ca­
pacity is defined during the set up proce­
dure. The file structure is expandable to 
accommodate growth. A single drive sys­
tem can handle up to 400 accounts and 
850 transactions. A two drive system will 
handle 800 and 4100 transactions, and a 
three drive system will handle up to 1800 
accounts and 4100 transactions. 

Once you've finalized the hardware con­
figuration, running the set up program ini­
tializes the system. This program defines 
the anticipated file capacity, definitions, 
company name to be printed on reports 
and statements and general ledger ac­
count codes. 

The system definition section devotes 
considerable attention to a schedule of fi­
nance charges. The package offers a 
stepped schedule, a minimum charge or a 
flat charge. These should be valuable to 
retailers who maintain their own open ac­
counts. 

Because the options selected at set up 
time automatically affect finance charge 
calculation, check your local statutes 
before using the system. 

Accounts Receivable 

The accounts receivable system inte­
grates with the BASIC general ledger sys­
tem. At the end of the month a program 
that extracts the accounts receivable 
totals creates a file that is accepted by the 
general ledger. When this file is created, 
the general ledger master file must be pre­
sent. The GL master file validates the 
codes assigned to the receivables. For 
this reason integration is only feasible in a 
two drive system. 

If an invalid account is encountered 
during the account transfer operation, the 
transfer is aborted. and an error indicated. 
This ensures that only properly coded data 
is accepted in the general ledger. In an in­
tegrated system, therefore, your accounts 
receivable codes must be identical with 
those already established in the general 
ledger. 

The accounts receivable system uses 
alphabetic codes to indicate accounts to 
be charged or credited. Then accounts are 
predefined and used as default codes. 
The first eight default codes-A through 
H-are permanently defined to ensure 
that processing will not be interrupted 
at an inconvenient time. The eight per­
manent codes are: accounts receivable; 
sales; cash in bank; sales tax; freight; 
finance charge; discounts; and non-tax­
able sales. 

The coding features available in the ac­
counts receivable system are quite flexi­
ble. With 26 codes available, a complex 
sales analysis can be accommodated. 
With the proper coding you might be able 
to eliminate the need for separate sales 
and sales return journals. Because of the 
potential time saved you should discuss 

Customer 
Order 

Availability 
Check 

this coding wit h an accountant at setup 
t ime. 

This system allows open item and bal­
ance forward accounts to exist in the 
same f ile. Open item systems retain the 
detail of unpaid invoices until they are 
paid or written off. A balance forward 
system retains invoice detail until a state­
ment is prepared (then all detai l is 
purged). 

A balance forward system works best if 
the number of outstanding invoices can 
be kept to a minimum. However, if many 
questions of cash application are likely 
when a payment is made then an open 
item system should be used. 

One plus to the COBOL accounts re­
ceivable system is t hat it accommodates 
both types of receivable recordkeeping. 
This recordkeeping is usually part of the 
order entry invoicing cycle of a f irm. Fig. 1 
indicates, in a simplified way, processi ng 
steps and major systems affected. Invoic­
ing, inventory maintenance and accounts 
receivable updating are performed at the 
same time. 

At billing time, invoice detail informa­
tion is usually obtained from an inventory 
file. Because of this it is not unusual to in­
tegrate billing and inventory mainte­
nance. Often the bi lling is also tied into 
order entry and warehouse control. Since 
the receivable f ile is only updated with the 
invoice total, a much lower volume of 
transactions is encountered. As a resu lt, 
receivable systems usually do not include 
an invoicing module. 

The COBOL receivable system is an ex­
ception. It allows you to generate an in­
voice or enter post billing information. If 
you are billing as well, invoice information 
must be entered li ne by line. Up to 99 lines 
are allowed. You can enter a general 
ledger account code, part number, quanti­
ty order, quantity shipped, description 
and unit cost. 

Credit 
Check 

Bill ing 
and 

Inventory 
Maintenance 

Generalized Order-Invoice Cycle 
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Price extensions, sales taxes and in­
voice totals are automatically calculated. 
The system even distinguishes between 
taxable and non-taxable sales. 

A customer's address is extracted from 
the accounts receivable file. If the ship­
ping address differs from the billing ad­
dress, the new address is entered. You 
can also enter an order date, ship-via-de­
scription, discount terms and a customer 
purchase order number. 

All data entered is buffered on the disk. 
Data in the buffer can be printed for analy­
sis or altered. When invoicing, the forms 
can be placed in the printer and printed all 
at once. Once data are printed, the pro ­
gram automatically transfers the invoice 
total to the sales entry file. Thereafter, you 
can alter these only by using the sales en­
try file maintenance routines. 

Invoicing Module 

The invoicing module is well done and 
unless it is used, the distribution of sales 
data to various general ledger sales ac­
counts will be limited. The post invoicing 
module appears to accommodate only 
one general ledger sales account. Thus, if 
multiple sales accounts are affected by 
billing, multiple invoices will be required. 

Other receivable transactions are ac­
cumulated in buffers before updating 
customer accounts. If unposted transac­
tions are in the system, an account inquiry 
may not provide the most up-to-date 
information. For this reason Radio Shack 
recommends that you post transactions 
daily. As is their practice, a posting report 
is printed when accounts are updated. 

On request, an account can be queried 
to determine status and open item infor­
mation. The status report can also be 
printed. 

The label printing program allows the 
accounts receivable file to be used as the 
source of names when mailing for promo­
tional purposes. 

Another available report is the system 
definitions that can assist you in coding 
new information. 

It is often desirable to screen the ac­
counts receivable file during a month. The 
account listing program allows you to 
have either a complete account list, ac­
counts overdue or current accounts. Ac­
counts can be printed in alphabetic or 
numeric sequence. 

At the end of an accounting period an 
" end of period" menu is presented. The 
menu allows you to print the trial balance 
with or without updating. An updateprints 
a detailed report showing each account, 
the new balance, all of the transactions 
for the period, and the finance· charges 
that have been applied. This detail should 

be retained as a permanent record. are using an integrated system, the GL 
The next step in the end of the period transfer program can be run to transfer 

processing is to prepare customer state­ t he data to the general ledger file. 
ments. These are numbered so that if for Although this accounts receivable sys­
any reason it becomes necessary to rerun tem represents a good approach to deal 
some of the statements, the entire pro­ with billing and post ing, Radio Shack has 
cess need not be redone. recently released a new version to handle 

At the end of the statement printing even more functions. With this version, 
routine, the account summary for a GL the three disk accounts receivable system 
journal posting Is prepared. After this is is the first module of new COBOL Busi­
compiled, a GL distribution report is run. ness Accounting Package. We will be 
This terminates the monthly c losing pro­ looking at this new system in more detail 
cedures for unintegrated systems. If you in the future. • 

Word Processing? You need a 

SPELLING CHECKER 

This is an e:{af'IPle of a te:ct. being checked b'::! 

HEXSF'ELL. The te:-:t scrolls LIP the screen as it is ched,ed. When 
an error is detected, ':10'-' have three choices. 

1l REPLACE the irieorrect word. The replaceMent word 
is INSTANTLY RE-CHECKED for correctness, then inserted in the 
te>:t. 

Zl The word is correct, leave it as it is. 
3> Leave the word as it is, ANO tell HEXSf'ELL to' 

LEARN this word for fot•.1re reference, with j•Jst one ~.e';!stroke. 
YOl.lr docuMent is read'::! to print as soon as HEXSf'ELL 

is finished. The word in error e.g. 1 

WOl\1> IN El\'ROR: Mi ssta~.e 

COITTINUATION : is showr1 in conte:-:t, including contirmtion 

f'RESS: Rl REPLACE WORD Sl LEAVE AS IS U LEARN WORD 

HeXSPeLL 

-sf\eaky

zaps those .sAaek'.y typos 
HEXSPELL shows you the errors right where it finds them, 
then instantly checks your corrections to make sure they ARE 
correct! When HEXSPELL is f inished the corrected docu­
ment is ready for printing. HEXSPELL comes with a 20,000 
word list , with room for 8000 more! Just one keyst roke 
teaches HEXSPELL a new word. You can even clear the 
memory and teach HEXSPELL a comp lete new language. 
Programs, wordlist & manual $69us. Manual only $12 . .-.-I 

1ReQu ires 48K TRS-80 Mod I with 2 Drive & TRSDOS. i:_-=_J 

Tested against Scripsit & Elec tric Penci l, should work with most word processors. 

TRS-80, Scrlpsil are trademarks of Tandy Corp. 

Electr ic Pencil is a trademark o t Michael Shrayer Software. 


A••HeXAGON P.O. Box 397, Station A ..- 12s 

Vancouver, B.C. Canada V6C 2N2
•••SV&TeMS Telephone (604) 682·7646 
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EAST COAST WEST COAST 

OMEGA Sales Co. OMEGA Sales Co. 

12 Meeting St. 3353 Old Conejo Rd. #102 
Cumberland, RI 02864 Newbury Park, CA 91320 

1-800-556-7586 1-800-235-3581 

1-401-722-1027 


INTERFACES: IEEE $55, TR5• 80 $35, 
APPLE INTERFACE :!" CABLE $90, 
RS• 232 $70 1Call fo r Price 

·~,liilll'T""--OimllOlr 

• I" 

;....,\·~~:!'°' 

--­·

'· ·­
NEC MONITOR 
$219 

~ 

OKIDATA MICROLINE-83 
OKI DATA MICROLINE-80 
APPLE 11 PLUS 48K 
APPLE DISK w/ 3.3 DOS Controller 
APPLE DISK w/ o Controller 
BASE II PRINTER 
HAZELTINE 1420 
NORTHSTAR HORIZON II 32K OD 
ATARI 400 8K 
ATARI 400 16K 
RADIO SHACK 16K Level II Model 3 
RADIO SHACK 64K Model 2 
ANADEX DP-9500 
TELEVI DEO 912C 
TELEVI DEO 920C 
TELEVIDEO 950 
ATARI 825 PRINTER 
ATARl8501NTERFACE 
ATARI 810 DISK 
(Call for price list of ATARI Software) 

$949 
$469 

$1150 
$545 
$435 
$649 
$799 

$2975 
$399 
$499 
$875 

$3449 
$1249 

$669 
$729 

$1049 
$729 
$169 
$449 

•NO SURCHARGE FOR CREDIT CARDS 
•WE ACCEPT C.O.D.'S 
•ALL EQUIPMENT FA CTORY FRESH W/MANUFACTURER'S WARRANTY 
• S TOCK SHIPMENTS USUALL Y SAME DAY OR NEXT DAY 
• NO HIDDEN CHARGES - WE LIVE BY OUR PUBLISHED PRICES 

:E EAST COAST I WEST COAST 
nMEGA SALES COMPANY 
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EDUC~!!~! 8'0 
"Summer is around the corner, 

and the end of the 
school year is upon us. 11 

Summer Is around the corner, and the ing lines and quickly c reat ing multiple able changes which take place. 
end of the school year is upon us. statement lines. A plan is not the end product of CAI: It is 

That means you will have more time for all The total program is self-relocat ing and nothing more than a plan for the instruc­
those tasks you had to set aside during self-protecting, and can be enabled and t ional program-a guide. Once the pro­
the academic year. disabled in whole or in part at any time gram is completed, the plan is useless. 

Well, summer is here and summer is lat­ from the keyboard. Does all that sound For that reason, the plan should not be 
er; it's time to get started. If you go about good? It is Omni-Key from Discovery Bay prepared in a polished, finished form. 
it more efficiently, you can get a lot done Software. Maximum f lexibility can be achieved 
before fall and new classes are upon you. A good multiple function utility pro­ with a stack of unruled fi le cards. A single 
Here are a few suggestions to that end. gram can do wonders for you. It takes care line across the narrow dimension will give 

First, take a look at those document of the mechanics of writing so that you you two areas on each card. 
writing tasks. Study guides, grant propos­ can concentrate on developing your pro­ Holding the card vertically, th ink of the 
als, etc. require writing and re-writ ing gram. top half as the face of the computer dis­
through several drafts. This is certainly an Please add one more item to your to-do­ play screen. Write in this area what you 
area in which your computer can be of list-share your work with other readers. want the student to see on the screen at a 
great service. You can write the first draft Let me know what you are doing and how given point in your program. Use the lower 
and make as many changes as necessary you are doing it. Send a sample if that half of each card for notes about the pro­
without having to re-type the whole docu­ helps to explain things. As space permits, gram statements to be written later. 
ment. You can then make as many hard­ I' ll tell others about your accomplish· Changes in t he instruct ional sequence 
copies as are needed. ments, which will encourage the rest of us are simple to handle: Just change t he or­

To realize this efficiency you will need a to get busy and give us ideas for our own der of the cards. Add and delete by insert­
word processor program of some kind. lists. ing or pu lling out cards. 
Many word processors are available com­ Seeing facsimiles of what the student 
mercially for a variety of prices. will see on the display gives you a very 

The May, 1980, issue of 80 Microcom­ good "feel" for t he program. You can thus ' 'The most useful 
puting published a comprehensive word more easily spot weaknesses in the plan 
processor on page 50. I used this program assistant you can have is before t he first program statement is writ­
for some time and found it to be quite ten. Fewer changes will be required in the 
good. With a few minor changes to suit my a well chosen utility. " program writ ing stage. 
equipment and needs, it turned out sever­ Sometimes we become so involved in 
al hundred pages of manuscript with a an undertaking that we cannot see it ob· 
minimum of effort. Send your letters, notes, samples and jectively. Have a knowledgeable friend 

What about increasing your program whatever in hard copy, standard cassette, look over your plan for things you may 
writing efficiency? There are myriad tech­ Exatron ES/F wafer, or TC-8 cassette with have missed. A pack of cards will provide 
niques and procedures for reducing your any of the three at normal speed or at the a better idea of t he finished product than a 
time and effort, including using a stan­ plus 50 percent speed option. Recorded series of written descriptions. 
dardized subrout ine package, merging material can be based on the Hindrichs' 

Late Flash program parts secured from various Word Processor or on Scripsit. On all 
sources, and the use of "authoring" pro­ tapes, be sure to label the system used, I just received an interesting letter from 
grams. the speed and the word processor, if any. Don Willard in Illinois. Don has arranged 

The most useful assistant you can have with the powers that be to have access to 
is a well chosen utility. I rarely sit down at the school computer lab during off hours CAI Planning Mechanics 

my computer without first loading a utility Last month we discussed aspects of th is summer. Several of his more accom­
which includes the functions I use most making a plan for a CAI (Computer Assist­ plished students have volunteered to give 
frequently. I' ll give you a brief description ed Instruction) lesson and turning it into a a hand with some of the programs on 
of what mine does for me. CAI program. Now I would like to pass Don's summer list. 

My util ity includes debounce, reversible along to you a handy approach to the me­ Students who have TRS-80's at home 
upper/lowercase driver, and auto-repeat chanics of planning. will do the bulk of the writing there. They 
on all keys. It has completely program­ You can waste a lot of time when plan­ will meet with Don at the school lab from 
mable single stroke keywords and macro­ ning. I've seen folk re-write entire sect ions t ime to time for critiques of their work and 
key with special repeat capabili ty and of a plan just to insert something that had to get new assignments. 
pauses for fill-ins. Most importantly, there been overlooked or to change a point or Don sounds like a guy who knows how 
is screen oriented editing with such capa­ two. You need a writing system which pro­ to spread the work around. He should get 
bilities as duplicating, renumbering, mov- vides maximum flexibility for the inevil· a lot accomplished this summer. • 
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f0APPLICATt9,!! 
"Paper tape may no longer 

be the program storage 
medium it once was . .. 

but it still has its place." 

You have the chance to pick up some 
terrific programs written for an 8080 

based computer. The prices are so low it's 
worth checking them out. When they ar­
rive you find ... a dozen rolls of paper 
tape! 

Paper tape may no longer be the popu­
lar program storage medium it once was, 
but for archival storage or communicating 
among different styles and types of com­
puters, it still has its place. This art icle wi ll 
describe a hardware and software inter­
face between the Raeco TPR-1 paper tape 
reader and the Model I TRS-80. 

The TPR-1 reader is sold by Raeco (Box 
165, Washington, ME 04574.) The unit con· 
sists of a honed aluminum t rack for the 
paper tape,. and a circuit board attached 
to the track. On the board are two integrat­
ed circuits, nine light sensors, an LED test 
light, resistors, and a 14-pin DIP socket. It 
is sofd with a comprehensive technical 
manual for $32.50. 

Tape Date Storage 

Eight-level paper tape is capable of 
storing parallel bytes of data by means of 
holes punched in the tape. A smaller, 
ninth hole is used to provide a t iming 
signal for the reading program. The ninth 
hole can also be used as a data-ready sig­
nal because, by the time the light triggers 
along the edge o f the smaller hole, the 
larger holes are letting in enough light to 
be stable. 

The TPR·1 reader is a lready set up for a 
computer bus, and hence is ideal for inter­
facing with the TRS-80. Its output is in 
parallel, and all signals are three-state. 
Because it uses only 12 mA, the reader 
can be run from the TRS power supply. 

Fig. 1 is the diagram of the TPR·1. 
CMOS integrated circuits U1 and U2 eval­
uate the state of the light sensitive tran· 
sistors and provide a parallel output. Part 
of U2 is used to drive the LED, which lights 
up whenever data is stable at the output 
of the reader. 

Fig. 2 is the TRS·80 interface. Z1 and Z2 
decode the port address 3F hex (63 deci­
mal) in order to activate three-state buffer 
Z3. Ideally, the TPR-1 would have been de­
signed with the Ready line separately acti· 
vated from t he data lines. That way, Ready 

Program Listing 

00100 TAPE READER AND 256-BYTE LOADER ROUTINE 
00110 DENNIS BATHORY KITSZ 
00120 ROX BURY, VERMONT 05669 
00130 

4013 00140 VECTOR EQU 4013H 
06CC 00150 BASIC EQU 06CCH 
3C00 00160 VIDEO EQU 3C00H 

00170 
001 80 INTERRUPT VECTOR AT 4012H 

4012 00190 ORG 4012H 
401 2 C3 00200 DEFB 0C3H 
7D00 00210 ORG 07D00H 

00220 ; CLEAR SCREEN SUBROUTINE 
7D00 21003C 00230 CLEAR LD HL,VIDEO 
7D 03 11013C 00240 LD DE,VIDEO+l 
7D06 01FF03 00250 LD BC, 03FFH 
7D09 3620 00260 LD (HL ) ,20H 
7D0B EDB0 00270 LDIR 
7D0D C9 00280 RET 

00290 ; SCAN FOR ENTER SUBROUTINE 
7D0E 3A40 38 003 00 ENTER LD A, (3840H) 
7Dll FE02 00310 CP 2 
7Dl3 20F9 00320 JR NZ,ENTER 
7Dl5 C9 00330 RET 

00340 ; DISPLAY MESSAGE SUBROUTINE 
7Dl6 7 E 00350 DISPLY LD A, (HL) 
7D l 7 A7 00360 AND A 
7Dl8 cs 00370 RET Z 
7Dl9 12 00380 LD (DE) ,A 
7DlA 23 00390 INC HL 
7DlB 13 00400 INC DE 
7DlC 18F8 0041 0 J R DISPLY 

00420 ; CONVERT TO ASCII SUBROUTINE 
7DlE F5 00430 CONVRT PUSH AF 
7DlF E6F 0 0 0440 AND 0F0H 
7D21 lF 00450 RRA 
7D22 lF 00460 RRA 
7D23 lF 0047 0 RRA 
7D24 lF 00480 RRA 
7D25 FE0A 004 90 CP 0AH 
7D27 3004 00500 JR NC, HIBYTE 
7029 C630 00510 ADD A, 30H 
7D2B 1802 00520 J R NEXT 
7D2D C637 0053 0 HIBYTE ADD A,37H 
7D2F 77 00540 NEXT LD (HL) ,A 
7D30 23 005 50 INC HL 
7D31 Fl 0056 0 POP AF 
7D32 E60F 00570 AND 0FH 
7D34 FE0A 00580 CP 0AH 
7D36 3004 00590 JR NC,HIBTE2 
7D38 C630 00600 ADD A, 30H 
7D3A 1802 00610 JR NEXT2 
7D3C C6 37 0 062 0 HIBTE2 ADD A, 37 H 
7D3E 77 00630 NEXT2 LD (HL) , A 
7D3F C9 00640 RET 

006 50 ; CLEAR TAPE READER INTERRUPT ACK . 
7D40 F3 006 60 SERVE0 DI 
7D41 AF 00670 XOR A 
7D42 C9 00680 RET 

00690 ; PAGE ADDRESS INTERRUPT SERVICE 
7D4 3 F3 007 00 SERVE! DI 
7D44 DB3F 00710 IN A, (3FH) 
7D46 CD1E7D 007 20 CALL CONVRT 
7D49 AF 007 30 XOR A 
7D4A C9 00740 RET 

007 50 ; READ DATA / PLACE ON SCREEN INTERRUPT 
7D4B F3 00760 SERVE2 DI 
7D4C DB3F 00770 IN A, (3FH) 
7D4E 77 007 80 LD (HL) ,A 
7D4F 8 1 007 90 ADD A,C 
7D50 4F 00000 LD C,A 
7D51 23 00810 INC HL 
7D52 AF 00820 XOR A 
7D53 C9 00830 RET 

00840 ; CHECKSUM INTERRUPT ROUTINE 
7D54 F3 00 85 0 SERVE3 DI 
7D55 DB3F 00 86 0 IN A, (3FH) 
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f0 APPLICATIONS 


Photo 1. The Final Product 

could be tested at all t imes, whereas data 
would only be input whenever Ready in­
dicated stable data. In its present con­
f igurat ion, a separate buffer must be used 
for the TPR-1 data lines. 

Z4 is a flip-f lop which sends an interrupt 
signal to the TRS-80 INT line; INTAK(inter­
rupt acknowledge) is used to clear the in­
terface flip-f lop once the data have been 
read. 

The entire circuit can be wire-wrapped 
on a small piece of perfboard, and mount­
ed inside the case with the TPR-1. A de­
tachable 40-pin cable is used in the proto­
type. 

Page Read Software 

List ing 1 presents the software to read 
a page (256 bytes) of data into the TRS-80 
and store it in memory. At power-up, the 
interrupt patch point at 4012 hex is initial­
ized with C9, a RETurn instruction. In its 
place, a patch is made to one of three in­
terrupt service routines which will read 

-;~ 


Photo 2. The Inner Works 

7057 47 0087 0 
7058 AF 00880 
7059 C9 00890 

0090 0 
7D5A 54 00910 
7076 00 00920 
7077 4C 00930 
708E 00 00940 
708F 42 00950 
7DA8 00 00960 
7DA9 43 00970 
7DC2 00 00980 
7DC3 43 00990 
7009 ~0 01000 
7DDA 43 01010 
7DF7 00 01020 
7DF8 42 01030 
7E0 F 00 01040 
7El0 41 01050 
7E39 00 01060 
7E3A 50 01070 
7E59 00 01080 

01090 
01100 
01110 

7E5A CD007D 01120 
7ESD 215A7D 01130 
7E60 ll003C 011 4 ~ 
7E63 CD167D 01150 
7 E66 CD0E7D 01160 

01170 
7E69 217770 011 80 
7E6C ll403C 011 90 
7E6F CD167D 01 200 
7E72 214070 01210 
7E7 5 221340 01220 
7 E78 37 01230 
7E79 ED56 01240 
7E7B FB 01250 
7E7C 38FE 01260 
7E7E 214 370 01270 
7E81 221340 01280 
7E8 4 21 57 3C 01290 
7E87 37 01300 
7E88 FB 01310 
7E89 38FE 01320 

U330 
7E8B 218F7D 01340 
7E8E ll803C 0135 0 
7E91 CD167D 01360 
7E94 214870 01370 
7E97 221340 013 80 
7E9A 210 030 01390 
7E9D AF 01400 
7E9E 4F 01410 
7E9F 060 0 014 20 
7EA1 37 01430 
7EA2 FB 01440 
7EA3 38FE 014 50 
7EA5 10FA 014 60 

014 70 
7EA7 215470 014 80 
7EM 22134 0 01490 
7EAD 21A97D 01500 
7EB0 ll403E 01 51 0 
7EB3 CD167D 01520 
7EB6 79 01530 
7EB7 05 01540 
7EB8 El 015 50 
7EB9 CD1E7D 01560 

01570 
7EBC 21C37 D 01580 
7EBF ll803E 01 59 0 
7EC2 CD167 D 01600 
7ECS FB 01610 
7EC6 37 01620 
7EC7 38FE 01630 

01640 
7EC9 78 01650 
7ECA 05 01660 
7ECB El 01670 
7ECC CD1E7D 01680 
7ECF 78 01690 
7ED0 B9 017 00 
7ED1 280B 01710 

017 20 
7ED3 21DA7D 017 30 
7ED6 11C03E 01740 
7ED9 CD167D 017 50 
7EDC 1809 01760 

01770 
7EDE 21F87D 017 80 
7EE1 11C03E 81790 
7EE4 CDl 67D 01800 
7EE7 21107 E 01818 
7EEA ll003F 01 820 
7EED CD1670 01830 

LO B, A 
XOR A 
RET 

MESSAGES FOLLOW 
MSGNOl DEHi 

DEFB 
MSGN02 DEFM 

DEFB 
MSGN03 DEFM 

DEFB 
MSGN0 4 DEFM 

DEFB 
MSGN05 DEF M 

DEFB 
MSGN06 DEFM 

DEFB 
MSGN07 DEFM 

DEFB 
MSGN08 DE FM 

DEFB 
MSGN09 DEFM 

DEFB 
; REMEMBER THIS 

BEGINNING OF 
; CLEAR SCREEN , 
START CALL 

; 

; 

LOOP2 SCF 

; 

; 

; 

; 

; 
CKSMOK LO HL,MSGN07 

LO DE,VIDE0+2C011 
CALL DISPLY 

LEAVE LO 
LO 

HL,MSGN08 
DE , VIDE0+300H 

CALL DISPLY 

LO 
LO 
CALL 
CALL 

DISPLAY " ADDRESS" MESSAGE & FIND IT 
LO HL,MSGN02 
LO DE, VIDE0+ 40 H 
CALL DI S PLY 
LO HL , SERVEO 
LO (VECTOR) , HL 
SCF 
I M 1 
EI 
JR C, $ 
LO HL, SERVEl 
LO (VECTOR),HL 
LO HL,VIDE0+57H 
SCF 
EI 
JR C,$ 

DISPLAY "llYTES" MESSAGE & LOAD 256 
Lil HL ,MSGN03 
LO DE,VIDE0+80H 
CALL DISPLY 
LO HL,SERVE2 
LO (VECTOR) , llL 
LO HL,VIDEO+l00 11 
XOR A 
LO C, A 
LO B,00 H 

EI 

JR C, $ 

DJNZ LOOP2 


DISPLAY "CHEC.KSUM CALC " MESSAGE 
LO HL,SERVE3 
LO (VECTOR),HL 
LO HL ,MSGN0 4 
LO DE , VIDE0+240 11 
CALL DISPLY 
LO A, C 
PUSH DE 
POP HL 
CALL CONVRT 

DISPLAY "CHECKSUM READ " MESSAGE & DO IT 
LO HL,MSGN05 
LO DE, VIDE0+28 0H 
CALL DISPLY 
EI 
SCF 
JR C, $ 

DISPLAY CHECKSUM AND CHECK IT 
LO A,B 
PUSH DE 
POP HL 
CALL CONVRT 
LO A, B 
CP c 
JR Z,CK SMOK 

DISPLAY CHECKSUM BAD MESSAGE 
LO HL,MSGN06 
LO DE , VIDE0+2C0H 
CALL DISPLY 
JR LEAVE 

DISPLAY CHECKSUM OKAY MESSAGE 

' TllREAD TAPE AND PRESS CLEAR . 

00 

' LOADING PAGE ADDRESS : 

00 

' BYTES LOADING AS FOLLOWS : ' 

00 

' CALCULATED CHECKSUM IS : 

00 

' CHECKSUM AS READ IS : ' 

00 

' CHECKSUM ERROR IN TH IS BLOCK . 
. 
00 

'BLOCK LOADED CORRECTLY.' 

00 

' ANOTHER BLOCK? REPLY l FOR YES, 2 FOR NO' 

00 

' PRESS CLEAR TO RETURN TO BASIC . ' 

00 

IS ENTRY POINT AND NOT ! 


PROGRAM ••••••. 
DI SPLAY "THREAD" MESSAGE 
CLEAR 
HL ,MSGNOl 
DE, VID EO 
DISPLY 

ENTER 
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.,-- A 	 t I 30311•1-111a~ ppara nc .,.. 264 4401 South Tamarac Parkway 
~~ 	 I • Denver, Colorado 80237 

Announces More 

New Products 


for your TRS-80® Model I • Ill 


CHEXTEXT (pronounced Check Text) 

Apparat, Inc. announces CHEXlEXT, a 
variable length dictionary which interacts 
with SCRIPTSIT®, to highlight potential 
spelling and typographical errors in a 
text file. 

Some of the CHEXTEXT features are: 

• Variable Length Dictionary: The 
dictionary may be supplemented, 
depending on your system hardware 
( I.e. disk drive storage). 

• 	 Menu Driven. 

• 	 User Oriented. 

• 	 Dictionary may be complemented 
with unique industry jargon. 

• A dual 80 track drive supports an 
approximate 50,000 word dictionary. 
Smaller dictionaries are provided with 
Basic CHEXTEXT Package ( 10,000 to 
20,000 words.) Minimum system 
requirement-2 disk drives and 48K 

• 	Complete documentation. 

• 	 Reduces time required for 
proofreading. 

Available from Apparat, Inc. for only 

s799s 

catalog No. 2-148 

TR~O DIGITAL TALKER: 

A low cost a lternative to the TRS-80 Voice 
Synthesizer. 

Allows voice synthesis with no additional 
hardware on your TRS-80 Model I Level II 
or Model Ill 16K versions. The voice signals 
are generated via the cassette output 
port. A Radio Shack external speaker/ 
AMP can be used for sound output. 

Features 

Comes with 16 preprogrammed words 
Digits 0-9 
+ Plus 

Minus 

I Divided by 

= Equals 

• Times 

And calculator mode software 

Possible Applications utilizing the 
techniques internal to this program are: 

• Talking clock 
• 	 Program reader 
• 	 Computer generated sound to a id in 

visual problems 

Supplied on Diskette or tape 
( please specify) for only $29.95. 
Catalog No. 1-026 

CATALOG CORRECTIONS 
CAT # 1-223 Price should be $195.95 
instead of $39.95 
CAT #1-225 Price should be $24.00 
instead of $39.95 
CAT #2-405 Price should be $99.00 
instead of $79.00 
CAT #1 -403 Price should be $549.00 
instead of $645.00 

Don't forget to ask for your Free 1981 
Apparat catalog when placing your 
order. 

"On-going Support for Microcomputers" ! ·~k!· l~I®REGISTERED TRADEMARKS OF TANDY CORP. 
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each byte of data as it becomes stable at 
the output of the TPR-1. 

The program Isentered at line 1160. The 
screen is cleared, and the user is prompt­
ed to enter a base address In hex. This Is 
an address starting at which the tape data 
is to be loaded into memory. The keyboard 
is scanned for characters 0 to 9 and A to F; 
these are displayed, and when Enter is 
pressed, they are converted to a starting 
address. 

·'When they arrive 

you find a 


dozen rolls of 

paper tape!·' 


The tape must then be threaded. If it Is 
threaded after data reading has begun, 
false initial information will be presented 
to the TRS-80 (line 1680). The tape reading 
Is begun at line 1740. 

With this software, the tape to be read 
must be in the following format: 

•One byte code of Information (tape 
number, address page, etc.), which is 

01840 ; SCAN KEYBOARD FOR l OR 0 & DO JT 
7EF0 3Al038 01850 FlNDYN LD A,(3810H) 
7EF3 FE02 01860 CP 2 
7EF5 CA5A7E 01870 JP z, START 
7EF8 FE04 01880 CP 4 
7EFA 2802 01890 JR Z,DONE 
7EFC 18F2 01900 JR FINDYN 
7EFE 213A7E 01910 DONE LD HL,MSGN09 
7F01 ll403F 01920 LD DE,VIOE0+340H 
7F04 CD167D 01930 CALL DISPLY 
7F07 CD0E7D 01940 LOOKNG CALL ENTER 
7F0A C3CC06 01950 JP BASIC 
7ESA 01960 ENO START 
00000 TOTAL ERRORS 

displayed but not stored In memory. 
• 256 bytes of data. 
•Simple one bytA checksum. 

If the tape is not In this format , the pro­
gram can be easily altered to accommo­
date any other data block format. 

Interrupts are then enabled (lines 1810· 
1820), and a series of short interrupt ser­
vice routines are activated. The first rou­
tine merely waits for the interrupt line to 
clear, as it may be set by stray light In the 
room when the tape is threaded (lines 
1820-1870). Two hundred and fifty six 
bytes are then loaded and displayed (lines 
1910-2030). The checksum Is calculated 
and displayed (lines 2050-2130), and the 
checksum is read from tape and displayed 
(lines 4150-2280). If there Is a match, the 
memory pointer is advanced In order to 

01 INOTE 3) 

02 

03 

04 

05 

Q6 

1 c1 io.1 

+5V 

read the next block of tape; otherwise, it is 
reset to the beginning of the block, allow­
ing the tape to be read again (lines 
2210-2420). Finally, the option of loading 
additional blocks or returning to BASIC is 
presented (lines 2440-2540). 

Using the TPR-1, the interface, and this 
simple software, 8080 programs as well as 
programs saved In an archival paper tape 
format may be read into your TRS-80.• 

Eds. note: Dennis flew out to the April 
computer show in San Francisco, and, 
blinded by the bright California sun and 
seduced by the warm air(it's still winter in 
Roxbury, VT), forgot the way home. Some 
very specific and cunning threats have 
elicited a promise from him to return in 
time to present his regular column next 
month. 
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STAND CJP, CP/M CJSERS 


For the past few months you have patiently endured the 
indignity of watching your friends show off their flashy 
visible number cruncher on their game-playing computer 
and longed for something as slick. 

You seriously considered buying their computer, but you 
just couldn't give up the benefits of the CP/ M operating 
system. 

Well, say hello to TARGET™. the best business planning 
system available on micros today (and some big 
computers besides). 

Talk about a blank ledger sheet or columnar tabulator! 
T ARGET™ is much more than that . Sure, just like their 
product, you can fill in the rows and columns as you see fit 
and the numbers will whiz by you on the screen . But, we 
let you create your report in English. not in some combina ­
tion of reverse Polish notation and algebraic matrix 
languages. 

Our TARGET on Your System... 

LINE 1 SALES = 100 200 300 400 
LINE 2 EXP = GROW 50 BY 15% 
LINE 3 NET = SALES - EXP 

Their Product on Their System ... 
SALES 100 200 300 400 
EXP50 + B2*1 .15 + C2*1 + D2*1.15 
NET + B1 -B2 + C1 -C2 + D1-D2 + E1 -E2 

At least, that is what their product might look like if you 
could see all of your data and calculation rules at the same 
time, which you can' t. If you think that it is an easy 
approach for debugging, guess again. 

TARGET™ displays a full screen of results or data and 
calculation rules at your command. And, it runs on your 
system. How much more could you ask? 

Lots! And TARGET™ delivers. We give you the ability to: 
• 	 Obtain hard copy printouts of both the results and your 

set of data and calculation rules used to create those 
results. 

CP/ M is 1 registered trademark of Digital Aesaarch. 

SohCard is a trademark of Mlcrosoh. 

TRS·OO is a trademark of Tandy Corporation. 


• 	Write the results of data and calculation rules to the disk 
as formatted fi les for word processing. 

• 	 Use full conditionals (IF . . . THEN ... ELSE) in your set 
of rules and stack conditionals within conditionals. 

• 	 Build powerful models with commands such as GROW. 
MIN , MAX, AVE, CUM, GREATER. LESSER , SUM. 

• 	 Edit lines with ease. 
• 	 Enter rules and data in any order you wish. 

TARGET™ will automat ically sort rows in ascending 
order and process vour model correctly even if LINE 
33 SALARIES needs to be calculated before LINE 3 
EXPENSES. 

There is so much more about the TARGET™ Planner that 
will impress you . Our manual explains not just what a 
command or function is, but how to use the functions in 
everyday business situations. Our manual and our news­
lener give you illustrative examples of business planning 
problems and how TARGET™ can help you solve those 
problems. For example, we will show you how to quickly 
determine the payback period for a proposed project. 

TARGET™ is a compiled system running under CP/ M. 
There is no need to buy BASIC or FORTRAN or any other 
system software . And the price is only $195 for the 
TARGETTM Planner, our basic system. 

Stand up and be proud, CP/ M users. The best business 
planning system runs on the best operating system on 
your computer . 

Advanced Management Strategies, Inc. 
1935 Clitf Valley Way, N.E .. Suite 200 
Atlanta. Georgia 30329 
404/ 634·9535 .-260 

P. S. 	 When all of your friends start 
drooling over your product, 
tell them to cheer up. With 
Microsoft's great SoftCard 
and 16-K memory board, 
your friend's Apple can 
move up to your oper­
ating system and run 
TARGET™. 
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June 
The National Forum on Comput· 

ers and Health, Alexandria, VA is 
offering a workshop called Mini· 
computers and Microprocessors in 
Medical Practice Management. It 
will be held June 4-5 in Philadel­
phia. To register call (703) 549-8020 
collect. The toll free number for 
Virg inia residents is (800) 336-4776. 

June 30 Is the deadline for sub­

Figure 2 

three submission categories are 
defined as 1) Computer Based De­
vices which includes " hardware in· 
vented or modified for the purpose, 
or working hardware and software 
which can demonstrate a new ap­
plication," 2) Computer Programs 
which means "specialized software 
and concepts for existing comput ­
ers," and 3) System ConceptfDe­
sign, which is " written descriptions 
of ideas not yet implemented." 

The competition Is being spon­
sored by grants from The Nat ional 
Science Foundation and by Radio 
Shack. 

For more information, write Per­
sonal Computing to Aid the Handi­

will be for teachers and other pro­
fessionals. 

Contact John E. Parnell, The Hill 
School, Pottstown, PA 19464, for in­
formation. 

July 13-14 will see a seminar on 
using the OASIS operation systems 
on Z·80 microcomputers at Phase 
One Systems, Oakland, CA. 

Classes will be limited to 20-30 
students with plenty of " hands-on" 
act ivities. Price is $195. Information 
is available from Phase One Sys­
tems, 7700 Edgewater Dr., Suite 
830, Oakland, CA, 415-562-8085. 

missions for The Johns Hopkins 
First National Search for personal 
computing devices, programs and 
designs to aid the handicapped. 
The search is designed t o " discover 
exist ing applications and to inspire 
new Ideas for the application of per­
sonal computing to meet the needs 
of the handicapped," according to 
a press release from Johns Hop­
kins University. 

A $10,000 grand prize is offered 
along with 100 other awards. The 

capped, The Johns Hopkins Univer­
sity, P.O. Box 670, Laurel, MD 
20810. 

July 
July 5-31 The Hill School, Potts­

town, PA, will conduct four one­
week computer workshops using 
the school's PDP 11134 system and 
w ill o f fer student s max imum 
hands-on experience. The first 
three workshops will be open to 
students of Grades 7-12. The last 

1 
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(your dictionary, that is) 

Now you can proofread and correct ten pages of text in less 
than one minute, with MICROPROOF dictionary software 

• 	EASY TO USE: Prepare your text on any Z-80 based microcomputer, using any of a number of popular word 
processing programs. W hen you are finished, enter the appropriate command, and MICROPROOF proofreads 
your document, displaying misspellings and typos on the screen. T hen MICROPROOF displays each error 
separately, requesting you to enter the correct spelling for each . Finally, MICROPROOF corrects your document. 
All in less than a minute . 

• 	COMPREHENSIVE: MICROPROOF comes with a 50,000 word vocabulary. That's equivalent to a Webster's 
Pocket Dictionary. And MICROPROOF's dictionary is INFINITELY EXPANDABLE. You can add your own 
technical wo rds and jargon. 

• RECOGNIZES prefixes, suffixes, hyphenation and comment lines. 

• REQUIRES ONLY 32K of memory and one single or double density 5 \4 inch o r 8 inch disk drive. 

• 	AFFORDABLE: Available in three forms: fully independent program to ident ify errors, independent program 
to identify and correct errors, or with a conversion program that will permit MICROPROOF to o perate from 
within your own word processing software. 

PRICES 

TRS-80® Model I version $125.00 Correcting Fea ture $60.00 
TRS-80® Model II ve rsion $200.00 Word Processing Conversion 
CP/ M® version $200.00 Scripslt® or Electric Pencil® $35.00 
APPLE® version available soon Separate User's Manual $5.00 

Master Charge and Visa accepted. No COD please. California residents add 6% sales tax. 

Send for a brochure-specify type of microcomputer and word processing software used. Dealer inquiries welcome. 

CORNUCOPIA SOFTWARE ...-ars 
Post Office Box 5028 

Walnut Creek, California 94596 
(415) 524 -8098 

Let MICROPROOF Find Your Errors 


Before Someone Else Does! 
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"Our feeling is this is a 
powerful new medium. If we are 

serious about electronic publishing, 
there has to be a way to design 

editorial products for that medium." 

Dow Forms Interactive News Desk 

What may be the world's first elec­

tronic newsroom is being created 
for the TRS-80 and videotex user as part of 
the Interactive News Division of Dow 
Jones Co., Inc., Princeton, NJ, publisher 
of The Wall Street Journal. 

The seven-man newsroom's aim, ac­
cording to its editorial director, Richard J. 
Levine, is to " create a new product by see­
ing and showing relationships" among 
businesses and whole industries. They 
will reorganize information from existing 
Dow news publications, including The 
Journal, Barron's National Business and 
Financial Weekly, and Dow's financia l 
news wire. They will supplement this with 
stat istics and informatio n from other pub­
lished private and government records. 

Their aim is to take advantage of the 
unique interactive nature of computerized 
news to give each user a large amount of 
information on the subject he asks about, 
Levine said. 

Levine, The Journal's former chief 
economic writer, called the newsroom a 
major upgrading of a service previous ly 
concerned solely with encoding Dow wire 
stories for computer retrieval by profes­
sional financial people and Apple and 
TRS-80 microcomputer users. 

The electronic service works by provid­
ing each user with information on sub­
jects he defines by specifying the data­
base he wants (news, stock quotes or fi­
nancial statistics, for instance) and the 
specific subject area (individual company 
or group of industries.) 

Levine's assignment is to remake the 
news database, which currently contains 
stories off the Dow Jones financial news 
wire from the last 90 days. He sees the in­
teractive nature of the computer news ser­
vice as freeing the newsman from the con­
fines of space which limit his stories 
severely on a daily newspaper. And, since 
electronic news is user specific, it does 
not burden each reader with material on 
subjects he is not interested in. 

Two Major Moves 

The newsroom evolved as the result of 
two major moves by Dow in the last two 
years. 

In May 1979 Dow bought full control of 
its interactive information service from its 
partner in the venture, Bunker Ramo 
Corp., Oak Ridge, IL, a producer of infor­
mation systems for brokerage houses and 
banks. A year later Dow reorganized into 
seven operating groups, one of them the 
Interactive News Division. 

The moves signaled an overall expan­
sion of Dow's electronic publishing. 

Besides creating the newsroom, Dow 
recently arranged to make stock quota­
tion and statistical information databases 
available on TRS-80 microcomputers and 
Videotex terminals. 

Levine is also considering adding to the 
databases by using material from Dow's 
many other publications. They include a 
foreign news wire that reaches 40 coun­

t ries, an Asian edition of The Journal, the 
Ottaway Newspaper Chain with daily 
papers in 20 cities, a textbook publisher 
and Book Digest magazine. 

For instance, Levine said , litt le of the 
statistical information from Barron 's is 
being put into the computer. He may have 
a new database created to contain the 
rest of Barron's . 

Dow, which has been in elect ron ic pub­
lishing since 1971, sees it as a " powerful 
new medium," according to Levi ne, who 
said the recent Dow moves are part of a 
decade-long evolution. 

When Dow and Bunker Ramo went into 
elect ronic publishing, Levine said, they 
aimed at major computerized f inancial in­
st itut ions and Fortune 500 companies. As 
smaller fi rms computerized, the service 
was marketed to them. 

When microcomputers became wide­
spread, Dow solidified an agreement with 
Apple Computer Inc. Cupert ino, CA, in 
1978 that made some databases available 
to users on a timesharing basis. A similar 
ag reement this year with Tandy/Radio 
Shack, Fort Worth, TX, is a major expan­
sion into that same market, said Levine. 

The newsroom, he said, is a natural out­
growth of that out look. 

" When we get serious about some­
thing, we tend to involve journalists," 
Levine said. 

Selecting Writers 

To meet t he challenge of creat ing an 
editorial product for this medium, Levine 
is choosing writers with a strong back­
ground in hard news. Like Levine, himself, 
they may not have great technical knowl­
edge. 

Levine was a Journal reporter for 14 
years, serving as mili tary correspondent, 
labor reporter and editorand White House 
and Congressional reporter. He became 
chief economic writer in 1976 and has 
written a front-page weekly column, " The 
Outlook," since 1977. 

His deputy editor is Peter J. Schuyten, 
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former technology editor for The New 
York Times. 

"Schuyten understands the technol· 
ogy, which I don't," Levine said. "But at 
heart he's a jounalist." 

Electronic news cannot replace a news­
paper's ability to deliver stories of general 
interest to large numbers of readers in a 
conveniently usable form, he said. For in· 
stance, the recent attempted assassina· 
tion of President Reagan is basically a 
newspaper story, not a computer news 
subject, he said. 

"We have a role, and I think that role is 
delivering specific information 
packages," he said. 

Though electronic news will only sup­
plement The Journal, not replace it, Levine 
said, it is possible that in the future a sub­
scription to The Journal will include both 
the paper and electronic information. 

The electronic newspaper will cover es­
sentially the same areas The Journal does 
and, though it is offered to a different 
market, Levine is not planning to change 
his news policy to fit the specific non­
business interests of that audience. 

"Our intent is to build on our strengths 
in the business, financial and economic 
areas we know best," he said. "I don't 
want to detract from our basic business, 
which is to serve the businessperson." 

" We're a publisher," Levine said. "We 
have news and information to sell. To the 
extent that we can, we will deliver it as 
widely as possible through whatever 
media are available." • 

by Bert Latamore 
80 Staff 

FCC Liberalizes Ruling 


In a decision that will lighten the hearts 
of peripheral manufacturers every­

where, the Federal Communications Com­
mission (FCC) has made some major 
concessions regarding certification of 
computer peripherals. 

The commission has re-evaluated cer­
tain sections of the rules(15.843(a)(3), 15.4 
(s)) covering peripheral equipment com­
patible with Class B computers-those 
used in residential settings where radio 
frequency interference is most likely to be 
a problem. 

Up to now, any peripheral that was cap­
able of being connected to a Class B com­
puter had to meet the same stringent cer­
tification requirements that the computer, 
itself, faced. In the future, peripheral man­
ufacturers need not be constrained by the 
strict Class B limits if they can show the 
commission that the likelihood of their pe­
ripheral being used with a Class B com­
puter in a residential/hobbyist application 
is small. One example is a manufacturer 
who might produce an extremely expen­
sive printer costing many times the price 
of a popular microcomputer with which it 
could be used. 

This change in attitude toward periph· 
eral manufacturers marks a new realiza­
tion by the FCC that the stringent RFI re­
quirements which it has placed on a hith· 
erto unregulated industry are causing 
economic hardship for many. To ease 

these " growing pains," as the commis· 
sion terms them, the FCC has established 
a computing device panel to answer in­
dustry inqu iries and to continually review 
regulations. 

This panel, headed by the commission's 
chief scientist, provides peripheral manu­
facturers with an opportunity to plead 
their case. A unique aspect of the panel is 
the power provided the chief scientist to 
make immediate decisions, thus speeding 
up the usually sluggish bureaucratic deci­
sion-making process. The commission 
cites the Administ rative Services Act in 
defense of its right to dispense with nor­
mal rule making procedures. Under this 
act, rule changes which are merely " inter­
pretive," rather than substantive, may be 
made without the normal 30 day waiting 
period. 

The net result of the FCC's change in 
rule interpretation is simply this: The man­
ufacturer's marketing of a peripheral is 
the prime, but not the only, considerat ion 
in establishing the device's cert ificat ion 
requirements as far as the FCC is con­
cerned. A manufacturer may now petition 
the commission to rec lassify his peripher­
al if it appears unlikely that t he device will 
be used in residential or hobbyist applica­
tions.• 

by Chris Brown 
80 Staff 
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~"l~ You've Written 
CS)\J" a Fantastic Game? 

Then We'd Like to Publish It! 

We're looking for hot GAME pro­
grams: 

ARCADE (HI-SPEED GRAPHICS) 
ADVENTURE FORMAT 
FANTASY WARGAMING 
BOARDGAMES 
LOGIC & PUZZLE GAMES 


There's Gold in them there 

Games! Write for our free 

Programmer's Kit today. 


INSTANT SOFTWARE, INC. 
SubmlHions Dept. 
Peterborough, NH 03458 v413 

..-See List of Adver tisers on page 306 
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\il~ IfYou've Written 

CS)\J" State-of-the-Art Software-­
We'd Like to Publish It! 

We're looking for SYSTEM software: 

DISK OPERATING SYSTEMS 
MONITORS 
PROGRAMMER AIDS/UTILITIES 
LANGUAGES 
DATA BASE SYSTEMS 
Then, sit back and collect your 
royalty checks. Write for our free 
Programmer's Kit today! 

INSTANT SOFTWARE, INC. 
Submissions Dept. 
Peterborough, NH 03458 v412 
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~t> ~~ 
"l~ IfYou've Written 

CS)\J" a Useful Program-­
We'd Like to Publish It! 

We want programs for 
INDUSTRIAL applications: 

JOB COST ESTIMATES 
INDUSTRIAL (PROCESS) CONTROL 
JOB TRACKING 
MACHINE SCHEDULING 

Get published and earn royalties! 
Write for our free Programmer's 
Kit today. 

INSTANT SOFTWARE, INC. 
SubmiHions Dept. 
Peterborough, NH 03458 v411 
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Sharp Selling RC Pocket Computer in US 

The Japanese firm that makes the 
Pocket Computer for Tandy/Radio 

Shack has started marketing it in this 
country under its own name. 

A spokesman for Tandy denied any link 
between Tandy's recent price cut of the 
Pocket Computer and the move by Sharp 
Elect ronics Corp., saying the sale was 
planned last fall and extra computers 
were ordered for it. 

In fact, the spokesman, Ed Juge, direc­
tor of computer merchandising for Tandy, 
Fort Worth, TX, said his company and 
Sharp were discussing the design of a 
second generation of the pocket com­
puter. 

Meanwhile, Don Lawrence, national 
sales manager of Sharp's Systems Divi­
sion in Paramus, NJ, said they will market 
the Pocket Computer nationally through 
every outlet available. 

He said they would be sold in depart­
ment stores, computer specialty stores, 
discount stores and even college book­
stores. 

He said it would be sold as a scientific 
and business machine usable, for in­
stance, in photographies darkroom work, 

Deathmaze Winner 

Ah, readers-it is so good to sleep 
quietly at night, not dreaming of 

twisting, empty hallways and carefully 
stockpiled mounds of molding, useless 
rubbish. No more twilit horrors pouncing 
on me from corridors without direction 
signs. I have walked the halls of Death­
maze, and lived! 

Technical Sergeant James R. Roth 
(U.S.A.F.) is the guide who led me through 
the maze safely. He called here early one 
morning (which must have been very early 
California time) and filled me in on the de­
tai ls. He later sent his maps and very in­
volved instructions. He tel ls me that he 
had help with the solution from the Wil­
liams family. TSgt. Roth will be on his way 
to Spain by press time. 

Many other readers called and wrote 
with answers, and I thank you all for your 
efforts. Some gamesters who hadn't even 
played the game sent in suggestions, hop­
ing to help me out of my quandry. I hope 
you all enjoy the game as much as I did. 

Debra Marshall 
80 Staff 

computing airplane flight plans, and work­
ing with stocks and bonds. 

The Sharp Pocket Computer was un­
veiled at the National Computer Conven­
tion in Chicago, IL, in early May, where 
Sharp also introduced its first microcom­
puter. 

Lawrence said Sharp organized its Sys­
tems Division at its Paramus, NJ, head­
quarters to handle sales of all its program­
mable products. He confirmed that Tandy 
would continue selling the Pocket Com­

puter and said from Sharp's standpoint 
Tandy is simply another major outlet for 
the product. 

Juge declined to give any details of Tan­
dy's " wish list" for the second generation 
Pocket Computer, saying, "We don't know 
what's feasible yet." 

In an earlier statement, however, he 
said when Tandy decided to buy t he Sharp 
product they had planned to have a com­
pletely redesigned version made as soon 
as possible. • 

Tandy, Tokyo Firm Join 
In Japanese Market Rush 

Tandy/Radio Shack and the Tokyo Elec­
tric Co. (TEC) are making a joint as­

sault on the Japanese microcomputer 
market with an agreement that allows 
TEC to sell the TRS-80 Models I, II and Ill 
microcomputers in its new computer cen­
ters. 

TEC will also manufacture TRS-80 
Model l's for the Japanese market. 

The agreement effectively combines 
the new TEC stores and the existing Japa­
nese Radio Shack outlets into what Tandy 
President John V. Roach and TEC Pres­
ident Toshio Akitsu said would be the larg­
est sales and service set-up in the Japa­
nese microcomputer market. 

It is a major bid by Tandy for a larger 
share of that market. Tandy has been suc­
cessfully selling its TRS-80s through its 
own stores in Japan for three years ac­
cording to Gerald P. Asher, director of fi­
nancial planning for Tandy. 

TEC is a Tokyo-based electronics man­
ufacturer, a member of the Toshiba group 
of companies, and has recently set up a 
Small Business Computer Division to mar­
ket microcomputers. The firm has opened 
a computer center in Tokyo and has cen­
ters in Osaka and Magoya, Japan, in the 
works. As part of the agreement the two 
firms will work together to extend their 
sales and service network throughout Ja­
pan. 

Tandy and TEC have worked together in 
the past. The Tokyo firm has custom 
made several items for Radio Shack, in­
cluding some of their best line printers, 

Asher said. TEC is the leading manufac­
turer of electronic cash registers and 
point of sale terminals in Japan. 

A Good Value 

Asher said the TRS-80 microcomputers 
are a success in Japan because they are a 
good value for their price. Stacked up 
against the majority of Japanese compet i­
t ion, he said, they tend to be less fancy but 
also less expensive. 

" I don't th ink there's any question the 
Japanese are making good equipment," 
Asher said. Some of the Japanese equip­
ment he has seen is better than the Ameri­
can equipment. 

However, he said, "Most of the 'for real' 
equipment I've seen is in the $4,000 class. 
They're not low end products." 

Asher said the Japanese machines do 
not represent any significant technologi­
cal breakthroughs. There is nothing they 
do that the TRS-80s can't do. According to 
Asher, the Japanese products are simply 
refined further. But not everyone is inter­
ested in paying for this further refinement. 

In fact, Asher said, the TRS-80 Model I, 
the most basic of the Radio Shack desk­
tops, is still popular in Japan and Europe 
both. It is no longer sold In the US because 
of Radio Frequency Interference stan­
dards set by the Federal Communicat ions 
Commission (FCC) for microcomputers. 

Asher said adequate software pack­
ages are available for the TRS-80s In Ja­
pan. These products, he said, are all devel­
oped in Japan for that market. • 
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The World's 
Fir·st Under $JOO 
80 Column Dot Matrix Printer 
PRICE BREAKTHROUGH FROM MICROTEK 

Bytewriter-1, the $299 printer that has taken the 
indust ry by storm! A product made poss ible 
through cost-effect ive design, efficien t 
manufacturing operations, a proven low-cost 
print mechanism and the simplest possib le 
control electron ics. We have done extensive 
testing with al l three models of the TRS-80, the 
Apple II , and the Atari 400 and 800. That is why 
we can guarantee you won't have any interface 
problems with the Bytewriter-1. 

TRS·80 is a trademark of Radio Shack, Div. of Tandy Corp. 

Apple II is a trademark of Apple Computer. Inc. 

Atari 400 & 800 are trademarks of Atari , Inc. 

By tewriter·1 is a trademark of Microtek, Inc. 


Microtek, Inc. .,360 

9514 Chesapeake Drive 
San Diego, CA 92123 
Tel. 714-278-0633 
Outside Calif. call 
toll free: 800·854-1081 
TWX. 910-335-1269 MICRCTEK!nc. 

BYTEWRITER-1 SPECIFICATIONS 

Prin ting Techno logy: 

Printing Speed: 

Character Set: 

Character Size: 

Paper: 

By the way, our replacement print-head costs 

less than $30 too! 

Call or write today for more information. 


7-wi re bi-d irect ional 
impact wire matrix 

60 lines per minute 
(80 characters per second) 
continuous 

96 character ASCI I 
(upper and lower case) 

10 characters per inch 
(80 columns per line) 
plus expanded printing 

Frict ion feed (synchro­
nous), accepts s ingle 
sheet and roll paper up to 
9V2 inches maximum 
width. Pr ints original plus 
3 copies. 
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Shack's Hopes High for Hard Disk 

Ahard disk system will be available for 

Tandy's Model II microcomputer by 
the end of 1981 according to Ed Juge, di­
rector of computer marketing at Tandy/ 
Radio Shack, Fort Worth, TX. 

Juge said both the hardware and soft­
ware phases of the project are on sched­
ule, and he foresees no delays. He said, 
however, that no announcements will be 
made by Tandy until enough hard disk 
drives are warehoused around the country 
to satisfy the expected heavy demand. 

The Model II hard disk will be approxi­
mately a 10 megabyte stand-alone device 
requiring no special interface or cabling. 
The disk operation system (DOS) is ex­
pected to be extremely advanced and 
business oriented. 

Several Sources 

Juge offered "no comment" when 
asked who the OEM (original equipment 
manufacturer) of the drives would be, but 
80 Microcomputing has learned that Tan­
dy is considering several sources. 

When queried about operating soft· 
ware, Juge said, " As far as I know, the 
DOS is being developed in-house, al­
though portions may be contracted out to 
specialty software houses if necessary." 

One source of hard disk drives that 
Radio Shack is considering is Micro Pe­
ripherals Inc., Oklahoma City, OK, a divi­
sion of Control Data, Inc. Ken Nichols, 
manager of public relations for Control 
Data, said his organization has sent sev­
eral Finch Drives (hard disk units) to Tan­
dy for evaluation. The Finch Drive, manu­
factured by Micro Peripherals, is an eight· 
inch unit that has 24 Mbytes of storage 
and a data transfer rate of 6.4 bits. This 
Winchester-type unit is a sealed module 
and operates at 3600 rpm with a head 
clearance of 25 micro inches. It employs a 
voice coil linear motor, hard sectored 
disks and has built-in data recovery cir­
cuitry. 

As supplied by MPI, it has no interface 
circuitry. Radio Shack must design the in­
terface logic required by the Z-80 chip. 

Nichols told 80 Microcomputing that 
MPI will be shipping the Finch Drive to 
customers in quantity by June and added, 
"At this point it is up to Tandy as to when 
any hard disk system using our drives is 
available." 

While Juge said that, for the most part, 
the DOS would be developed in-house, 80 
has learned Tandy has been looking to 
outside consultants for help with the hard 

disk system. Pick and Associates of Ir­
vine, CA, a small but experienced soft­
ware development firm, is one of the or­
ganizations to which Tandy has turned. 

Tim Holland, the senior VP of Pick, told 
80 Microcomputing that his organization 
has been involved in negotiations with 
Tandy, but not for an occasional software 
patch within TRSDOS. Instead, they have 
been looking at adapting the entire Pick 
operating system to the Model II. He add­
ed, "Tandy is looking for an extremely so­
phisticated, business-oriented system for 
the Model II. We feel that the Pick system 
fits the bill nicely." 

The Pick system is already running in 
Z-8000 applications and on hardware 
manufactured by Honeywell, Hewlett­
Packard, Evolution Systems, Microdata 
and Applied Digital Data Systems. Over 
1,000 Pick operating systems have been 
sold at $1,000 a copy. 

According to Holland, the Pick system 
has many benefits. These include ex­
tremely detailed documentation, optimal 

Z-80/Z-8000 operations, excellent data 
base management, a reportorial language 
called Access and ful l networking capa­
bi lity using OMA (direct memory access) 
techniques. 

An added plus for t he Pick system in 
Holland's view is the fact that it is already 
running with hard disk drives that Tandy is 
considering, those of ADDS (Applied Digi­
tal Data Systems). Holland opt imistically 
told 80, " At this point we feel that we've 
got the inside track." 

A senior contract negotiator for Pick, 
who preferred to remain anonymous, was 
more reserved in his out look. He said that 
his c lient had gambled heavily on Radio 
Shack choosing the Pick system and, con­
sequently, much time and energy has 
been committed to preparing the DOS by 
January 1982. He did predict, "We will 
soon see a working relationshi p between 
Pick and Tandy." • 

by Chris Brown 
80 Staff 

Juge Visits Wayne Green 

Tandy/Radio Shack recently sent Direc­
tor of Computer Merchandising Ed 

Juge and Consumer Information Officer 
Bill Walters, north from their Fort Worth, 
TX, headquarters to tour Wayne Green, 
Inc., Peterborough, NH, publishers of 80 
Microcomputing. 

While here they held a two-hour news 
conference with the magazine's staff dur­
ing which Juge revealed some of his per­
sonal thoughts and Tandy's official ones 
on topics ranging from the importance of 
microcomputing software to Radio 
Shack's continuing support for the Model I. 

" Software is the future of the industry," 
Juge said. 

The emphasis on hardware and "doing 
your own thing" will die down, he said, as 
more people in both business and the 
home buy microcomputers to serve asap­
pliances. 

These people, he said, will not be inter­
ested in learning to program. They wil l 
want to buy their software ready to use, di­
rectly applicable to their needs. 

This market will grow so large, he said, 
it will support specialty stores which will 
sell only software, just as bookstores only 
sell books. 

Specialized Software 

It wi ll also support highly specialized 
software houses, he said, which will pro­
duce programs for one small area, such as 
inventory control. 

Such a house, he said, might base its 
work on two or three programs. They 
wou ld constantly research their area and 
bring out many versions of their pro­
grams, each designed to fit the needs of a 
particular industry. 

While increasing numbers of small 
businesses rang ing from pharmaceut ical 
houses to engineering fi rms are develop­
ing specialized programs to suit their 
uses, Juge threw cold water on the idea 
that these f irms will turn to selling their 
software. 

Often, he said, such a company will be 
better off keeping a program to them­
selves, especially one that so lves a prob­
lem and gives them a compet itive edge. If 
t hey do decide to market it, he said, th~y 
may find they have taken on more than 
they bargained for. 

"We get all kinds of people who say 
they've developed a program t hat does a 
good job for them," Juge said. Unfortu­
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How in heavens name, 
can SUPER UTILITY 
provide answers? 
Super Utility is a powerful and sophisticated zapp ing program that 
allows you to go to the heart of the disk and read or modify data with 
ease, engaging simple one-key commands that threads through all of 
your logical decision choices. Super Utility, written by Kim Watt of 
Breeze Computing, Inc., is a stand alone p rogram containing seven 
main menus, which are the answers to frustrated questions you have 

~'-;~~==~;!~...---------_j while struggling through your TRS-80 programs. 

iii::::Siii~t:i!!! 

Q len' t there an eaeler way to examine and 
• modify data? 

A.Zap has a n easy to reac;t printout that 
reveals information in both HEX and 

ASCII and simultaneously moveable dual cursors. You 
can modify data using Hex. Decimal, ASCII or Binary 
input and any changes are automatically updated on 
both sides of the readout You can search through disk 
or file sectors. stopping anywhere to copy. compare and 
verify data on your d isk. 

Q• len't there an eaeler way to get rtd of thle 
data I don' t want? 

A.Purge enables you to clear a disk of 
unwanted data. Kill files by file· 

spec or have the computer list them one at a time for 
deletion. 

Q H o w can I format my disk without erasing 
• what I have? 

A.Format vour disk and add tracks. 
Make a 35 track disk a 40 

track. You also have the option of formatting with or 
without erase, or custom formatting your disk. 

Q Thi• disk Is protected . Isn' t there some way 
• I an c opy it? 

A.Disk Copy enables you to 
back up most 

TRS·SO readable disks, regardless of effons to protect 
it. So, back up your original and back up your modified 
version. too. or . 

A.Tape Copyifyouwishtoback 
up your tape. 

Q.My dlek won' t boot. Now wha t d o I do? 

A.Disk Repair k~;~dr~~:s~~~ 
the fi le was accidently killed by th is utility. Repair GAT 
table, HIT table and Boot Read protect directory track 
and check directory. 

Q.How can I get more acceHto my memory? 

A.Memoryallows vou to move. test. 
compare, zero. exchange 

edit or jump to. memory. Load memory to/from disk 
and input o r output a byte to any pon. 

You will love the simplicity and freedom o f 
modifying programs to suit your needs. Now, 
the only question left is ... 

Q.How do I order? 
A. Send check or money order for only $49.95 

plus $2.50 shipping and handling to: 
,.....1& 

Breeze Computing, Inc. 4018 Bacon. Berkley. Ml 

Foreign o rders. please add $5.00 additional postage. 
Michigan residents add 4% sales tax. 

Breeze Computing, Inc. will send every owner. upon 
registration of S uper Utility, one back up copy. 

Price-Performance Breakthrough 
at OMIKRONT: 367 

OMIKRON has set new 
Price-Performance standards 
in the micro-computer industry 
with the formation of OOUGAR 
- the official Omikron Users 
Group. 

All purchasers of our 
MAPPER I CP/ M* Adaptor 
for the TRS-80 Model I are now 
eligible to receive Omikron's 
newsletter, the OMIGRAM--­
offering the very best in CP/ M 
Software at unprecedented 
group purchase rates . 

Initial offerings include: 
• Word Processors 
•Languages 
• Data Base Managers 

MAPPERn 
1 

III for the Model III available soon. 

...s ee List of Advertisers on page 306 

Write or call now for free brochure 

Dealer and Quantity Discounts now Available~ 
I 
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nately, those programs are often de­ and most of the rest need only a minor ad­ into the home market has been a sidel ine. 
signed so specifical ly that they cannot be justment, he said. " We never built a home computer until 
used by anyone else. " Yet we've gotten just gobs of mail from the Color Computer," he said. 

For instance, he said, a small print com­ people who are upset," Juge said. Actually, when Tandy entered the mi­
pany may write a program to estimate the crocomputer market they did not know 

New Model I DOS cost of jobs. It may work well for them, but which sector of the market they would 

only handle jobs involving less than While he would give no details on it, concentrate on. 

100,000 copies because that shop only Juge said, " A new Model I DOS is a dis­ " We didn't design the Model I as a busi­

does work under that size. tinct possibility." ness computer," Juge said. "We didn't 


If a print shop that does larger jobs However, he said, " If we come out with know what we were building. We decided, 
buys the program, they will find it useless. one we want to be sure it is compatible 'That's dandy, let's build 3,500 of them 

Juge said Tandy has between 80 and with what everyone is using." and see if they sell.' " 
100 programmers developing software for According to Juge, if it isn't literally If they didn't he said, Radio Shack 
the TRS-80 computers. This spring they compatible with every single program, would have put t hem in their own stores to 
doubled the size of their systems software Radio Shack wil l junk it , even if they have use for inventory contro l. 
department in eight weeks and, " If we invested a great deal of money in it. In any event , when Tandy brought out 
could find the people, we would double it Once a program like a new DOS is writ­ the Model I for the first time at a conven­
again." ten, the problem becomes protecting that tion, they all sold in a day. It was after that 

Tandy has the same problem in at least investment from copying. that Tandy began trying to find out who 
one other area, Juge said. He is constant­ Juge said Tandy is considering copy was using them. 
ly looking for business program reviewers. protect ion devices and legal act ion to pro­ "We have analyzed our user base pretty 
This small group must evaluate a pro­ tect what they regard as their property. carefully," Juge said. " We never had the 
gram's worth to the small businessman. Tandy put a simple device on its Model Ill real sweatshirt, tennis shoe computer 
Though he has essentially an unlimited programs to prevent copying, but they can hobbyist, because he wants to play with 
budget for the group, he cannot find be easily circumvented. Tandy promises a the hardware, and we don't have any hard­
enough people with both the technical more effective system soon. ware that's really accessible." 
knowledge and business experience nec­ The new changes in the copyright laws About the threat of Japanese micro­
essary. which make it possible to copyright pro­ computer competition, Juge is uncon­

grams have not been tested in court, and, cerned. 
BASIC as Standard Juge said, until they are no one knows "The Japanese companies that are 

Juge said BASIC wi ll probably remain how effective they will be. making the most noise at present aren't 
the standard microcomputer language for However, he said, at least in the case of the ones who have the distribution capa­
the foreseeable future. It combines ut ility TRSDOS Tandy is ready to go as far as bil it ies in the U.S.," he said. He referred to 
with ease of use for the non-professional, necessary to protect its property. such companies as Sony or Panasonic as 
he said. TRSDOS is of part icu lar concern be­ true competitors, if and when they enter 

He sees a need for new intermediate cause Tandy apparent ly suspects some the market. 
languages for complex programming ap­ independent software houses are putting Without distribution , he said, com­
plications, however. At present program­ it on disks with non-Radio Shack pro­ panies won't be able to get their products, 
mers often have to develop their own. grams and without permission. however good, to the consumer. He did 

For instance, he said, Tandy recently "We have objected to others using TRS­ not comment directly into which category 
had a programmer develop a COBOL for DOS," he said. "We will take whatever Sharp Electronics fell. Sharp, makers of 
the TRS-80 for Tandy's private use. Juge legal means we have to protect it." He did the Pocket Computer, introduced its first 

said it definitely would not be marketed. not comment, however, on whether Tandy microcomputer at the National Computer 
What is needed for general consump­ is actively preparing to sue over TRSDOS. Convention in Chicago last month. • 

tion in a market leaning more and more to Juge labeled all of the TRS-80s basical­ by Bert Latamore 

the non-technical user, is not a more pow­ ly business machines. Their penetration 80 Staff 

erful language, but a simpler one. 
"As far as a simpler interface for the 

user is concerned," he said, " a lot of peo­
ple are working on that. If somebody Color Computer Programs Promised 
comes up with it, I hope t hey wi ll come to 

us first. We have four or five people work­

ing on it." Color Computer owners, take heart. counts to games. 


One important consideration of any The software is coming. Tandy's policy is to produce only home 
new programming language is compatibil ­ Nineteen new programs for all areas of use programs for the Color Computer, 
ity with what is already in the f ield. home use are being developed by Tandy/ which they regard as strictly a home ma­

Tandy finds making changes in hard­ Radio Shack, Fort Worth, TX, according to chine, Juge said. 
ware, for example, increasingly complex Bil l Walters , consumer information 

The programs are in various stages of
because of the compatibi lity problem. manager. 

development, they said, and would be re­
When the Model Ill was designed, Juge Ed Juge, Tandy's director of computer 

leased individually as they are ready. 
said, " We gave up things like an 80 by 24 merchandising, said most of them will be 
screen . .. to maintain compatibility with brought out in the form of ROM (Read On­ They declined to give details of any spe­
the Model I." As a resu lt however, 80 per­ ly Memory) packs rather than on tape. cific progams because some may not be 
cent of the programs for the Model I will Walters said the programs will cover released if certain bugs in them cannot be 
run on the Model Ill without any changes, everything from keeping your personal ac- eliminated. • 
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Most people just sell disks. 

I sell you a complete system, and then 

I help you make it work. · 


It's called support, and it's a rare commodity 
in the microcomputer world . 

It's also one big reason why they call my programs 
"the standard of the industry." 

I'm Irwin Taranto, the one who changed the 
TRS-80* into a serious business computer. When you 
buy my TRS-80 systems (or, for that matter, one of 
my own computers that says "Taranto"on it), you 
buy me. 

You buy my experience in making TRS-80 systems 
work in thousands of businesses around the world. 

You buy the corrections, modifications and 
upgrades I constantly make on my TRS-80 systems. 

And you buy my telephone number. You see, most 
of those thousand businesses needed a little help 
getting their systems up and going, and they called. 
We answered all their questions, and talked them 
through their problems. Every time the questions 
got really tough or really unusual, I'd answer them 
myself, on the phone, right then and there. I still do. 

That pays off in two ways. It makes sure you get 
your systems working. It also alerts me to any little 
operating inefficiencies I might have designed into 
my systems. If there are any g eneral business pro­
grams anywhere in the world, of any kind, that are 
checked out any better than my TRS-80 systems, 
I'd like to know about them. 

The Model I, II and III business systems. 
So far, I have six systems for the Model I, 


at $99 each : 

Accounts Payable General Ledger 

Accounts Receivable Payroll 

Invoicing Inventory Control 


For the Cash Journal option on the General Ledger, add $50. 


I also have six systems for the Model II: 

General Ledger/ Cash Journal $ 299 

Accounts Payable/Purchase Order 349 

Open Accounts Receivable/ Invoicing 349 


Additional for Sales Analysis 100 

Balance Forward Accounts Receivable 399 

Payroll, without Job Costing 299 


Additional for Job Costing 100 

Inventory Control 399 


For the Model III, we offer expanded versions 

of the six Model I systems, at $199 each. 


Just call the number below and I'll send you any 
or all of the Model I or Model III systems by return 
m a il. If you call about the Model II, I send you 
a questionnaire before I' ll send you any systems. 
That lets me individualize t he programs to your 
specific applications. 

Why I call them"systems;• not "programs:• 
There's a one-word answer: interaction. Each 


of the three sets of programs links to t he General 

Ledger, and wherever it's useful, they cross-link 

to each other. For instance, "SalesAnalysis" figures 

in a salesman's commission rate, so it links to 

"Payroll." Since it computes profitability within 

product categories, it links to "Invoicing." 


That's what a system is. And that's one b ig 

difference between the Taranto TRS-80 business 

systems and somebody else's collection of business 

program disks. 


Ifyou like,I'll sell you the hardware, too. 
I offer the TRS-80, Model II, along w ith selected 


peripherals. If you buy the computer from me, 

you get some extra advantages - hardware that's 

absolutely tailored to the programs, p lus even 

more hand-holding from Taranto & Associates. 

The equipment won't cost you any more. 


I can s ell you a truly serious, completely supported, 
thoroughly proven business computer system for 
as little as $8000, hardware and software both. 

There's nothing else like it in the market. Believe 
me, it's a far cry from that collection of program 
disks they're selling down the street. 

45 
" Taranto 

& ASSOCIATES. INC. 

The Total System Store~ 
121 Paul Drive, San Rafael CA 94903. 

Outside California, toll free (800) 227-2868. In California , (415) 472 -2670. 

Authorized dealers throughout America. 


I turned the TRS-80 into a serious computer. 

·A trademark of t he Tandy Corporation 
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NEW PRODUCTS 

edited by Bert Latamore 

Percom Sells Game Features insert ions, deletio ns, copying and movi ng 

Computer Desks Complex Maze characters o f lines or blocks of lines in 
Leve l II or disk BASIC on the Model I and 
Model 111 TRS-80. 

Percom Data Co. is selling custom de­ "Asmodeus" is a maze game for the The cursor can be moved to any posi­
signed, low cost computer furniture in­ TRS-80 Level II with 16K memory which tion on the screen which can be scrolled 
cluding a system desk with modular add­ features a world of 30 levels and more up or down t hrough the program text . A lso 
in and add-on components and a style­ than 250 rooms which you explore in real included are global search and change 
compat ible printer stand. time. You seek more than 500 t reasures commands and 26 user-def inab l e 

The furniture, in TRS­80 compatible col­ and deal with more than 500 monsters in­ " macro" keys. 
ors of pumice with black trim, is available cluding Asmodeus, the ruler of evil. The program is available for the Model I 
from Percom Data Co., 211 N. Kirby, Gar­ The battle system includes six com­ at $24.95 and the Model Ill at $29.95 f rom 
land, TX 75042. mand opt ions for attack or defense. It Computer Appl icat ions Unlimited, PO Box 

Reader Service v 336 costs $39.95 from Serpent Software, 19 214, Rye, NY 10580. 
French Gres., Regina, Sask., S4R 6N3. Reader Service v 349 

Readers Service v 345 

Three Challenges 
Power Pollution Controlled 

From Epyx The Super Isolator includes a heavy du­
ty spike/surge suppressor and three indi­

"The Datestones of Ryn", " Morloc's vidually dual-Pi filtered AC sockets to con­
Tower" and "Rescue at Rigel" are avail­ trol electronic pollut ion for microproces­
able in an introductory three-pack of sors. 
games from Epyx by Automated Simula­ The Super Isolator wi ll control po llution 
tions, Inc. for an 1,875 watt load with each socket 

In "The Datestones of Ryn" the player handl ing a 1,000 watt load. 
has20 minutes to find the Datestones and It is available from Electronic Special­
defeat the monsters o f an underground ists, Inc., 171 S. Main St. , Nat ick, MA 
maze where they have been hidden using 01760 for $95. 
14 command options from f ir ing an arrow Reader Service v 328 

Percom System Desk to search ing for secret doors. 
In " Morloc's Tower" the player must 

New Language Out 
catch Morloc in his maze before the wiz­
ard destroys the city. 

In "Rescue at Rigel" the player has 60 

PUl-80 is a new all-purpose application 
programming language for 8080, Z80 and 
8085 microprocessors. 

minutes to f ind the 10 humans held cap­
t ive somewhere inside an alien moonbase 
while dealing with monsters and armed 

The program has four major COJTIPO­ robots and aliens. 

nents: the PUl­80 compiler and run time li­ The games are compatible with the 32K 

brary; the LINK­80 linkage editor; and the TRS-80. The kit costs $49.95 from Auto­

RMAC relocatable macro assembler. It 
generates industry standard Microsoft re­
locatable codes so users can link load 

mated Simu lat ions Inc., PO Box 4247 
Mountain View, CA 94040. 

Reader Service v 338 
Super Isolator 

subrout ines created by other language 
translators. 

The package comes with three compre­
hensive manuals and a programmer's 
quick reference guide for $500 from West­

Program Allows 
BASIC Editing 

Disk Double 
Zap Available 

ico Inc., 25 Van Zant St., Norwalk, CT 
06855. The Full Screen BASIC Text Editor from The DOUBLE-ZAP/II program f rom Soft­

Reader Service v 347 Computer Applications Unlimited allows ware, Etc., zaps NEWDOS 2.1 / + and 
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NEWDOS/80 for double density operation for personal and small business comput­ derscores and handles six standard, con­
with the Percom Doubler. ers creates a compact computer work densed and extra wide fonts. 

It yields an extra 64,000 bytes on a disk­ area with an optimum table height with The Microline 84 is the new top of the 
ette, will work with a one or two drive disk­ shelves above and below to hold moni­ line model of Okidata's low cost Microline 
ette in single and double density and will tors, disk drives and other hardware and Series printers. It prints bi-directionally at 
ready any single density TRSDOS or reference books. 200 cps using a nine pin head for both text 
NEWDOS files and convert them to dou­ The Model 2036 is 36 inches long by 54 and graphics and can reproduce anything 
ble density. inches tall and the Model 2048 is 48 inches that can be displayed on a CRT screen. 

It is available for $39.95 for the NEW­	 long by 47 inches tall. Both have 20 inch The Slimline MacroGrafix responds to 
DOS 2.1/+and $49.95 for NEWDOS/80 wide tables. A printer stand is also avail­ simple commands to print tags, tickets, 

from Software, Etc., 1839 Chamberlin Dr., able. forms and lables. 

Carrol lton, TX 75007. The Model 2036 retails for $150, the The Microl ine 82A operates bi-direc­


Reader Service v 330 	 Model 2048 for $165 and the printer stand tionally at 120 cps using a new nine pin 
for $140 from Ever Roll Specialties Co., head. 
3988 Troy Road, Springfield, OH 45504. The Microline83A is a wider printer, pro­

Quiet Dothead Reader Service v 339 ducing 136 columns on four-part forms to 
Lives Longer 15 inches in width at 120 cps. 

Information on the printers is available 
from Okidata Corporation, 111 Gaither

The Micro-Nine-A printhead for Epson 	 Software Drives Disks 
Drive, Mt. Laurel, NJ 08054.

America, lnc.'s, MX-80 dot matrix printer Reader Service v 337
reduces noise levels for the printer to New OASIS software eliminates the
below 60 dB with the addition of a sound need for the user-written disk driver by 
damper around the unit and has a life ex­ supporting the Cameo disk controllers 
pectancy of 100-million characters. which interface with a variety of 2.5- to

It retails for less than $40 from Epson 10-Mbyte cartridge disk drives, including 
America, Inc., 23844 Hawthorne Blvd., Tor­ the TRS-80 Model 11 , Tandy II and S-100.
rance, CA 90505. 

Supplied with Cameo drivers at a nomi­
Reader Service v 326 

nal charge, OASIS is available separately 
for $500 for single-user and $850 for multi· 
user versions from Phase One Systems, Control Program 7700 Edgewater Dr., Suite 830, Oakland,

Primer Offered CA 94621 . 
Reader Service v 334 

CPIM Primer explains the control pro­
gram for microcomputer operating sys­
tems for users of all levels o f experience. Microline 82A Printer 

INV Controls Inventory The book includes the latest CP/M ver­
sion 2.0, a tear-out reference card, disk al­
location and extents and a list of CP/M INV is an advanced inventory control TRS-80 with Typewriter 
software. system that keeps track of more than 

The cost is $11.95 from Howard W. 2,000 items per disk on a 32K TRS-80 
The KGS-80 keyboard actuator inter­Sams & Co., Inc., 4300 W. 62nd St., Indi­ system. 

faces a TRS-80 with an IBM Selectric or anapolis, IN 46268. 	 The program is designed to produce 
SCM typewriter without modifying theReader Service v 329 	 minimum inventory investment, maximum 
typewriter.customer service and low-cost plant 

The KGS-80 does not need software tooperation at the same time. 
operate and is ful ly compatible with popu­INV is available from Micro Architect 
lar Word processing systems. Inc., 96 Dothan St., Arlington, MA 02174 

Informat ion is available from NIK Inter­for $89. 
nat ional Trading Inc., 114 Liberty St., SuiteReader Service v 333 
204, New York, NY 10006. 

Reader Service v 343 

Five Printers Introduced 

Speak, Computer Okidata Corporation has added a total 
of five new printers to its Microline and 
Slimline Series including a new high You may not be able to talk to the ani ­

Comstand Work Station speed serial matrix printer, the Model mals, but with Cheaptalk your TRS-80 will 
2350. talk to you. 

This machine prints bi-directionally at Cheaptalk connects to an amplifier Computer Stand Marketed speeds to 350cps, features two-color through the cassette output plug. Spoken 
printing and a program-controlled font se­ words are digit ized and stored in memory 

The Comstand Computer Work Station lection. It does sub and superscripts, un- as self-containen subroutines, each re­
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quiring 512 bytes of storage. 
Cheaptalk inc ludes a talking hex 

memory dump demonstration program 
and is available at $19.95 from Alan 
Saville, P.O. Box 5190, San Diego, CA 
92105. 

Reader Service ,,,. 341 

Review Magazine Started 

The bi-monthly Software Critic reviews 
programs for the TRS-80 Models I and Ill 
for both experts and beginners without 
advertising. 

The magazine is available at $15 per 
year from Software Critic, Box 3CH, Uni­
versity Park, NM 88003. 

Reader Service ,,,. 325 

·: =~::'.:~<;,~~:~1-~{~~~ 
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Shielded RS-232C In terface Cable 
Assemblies 

Interface Cable 
Assemblies Introduced 

Beld en Corporation's new l ine of 
shielded interface cable assemblies com­
ply with EIA Standard RS-232C and fea­
ture a 25-conductor cable in lengths from 
5 to 70 feet and male or female subminia­
ture D connectors mounted within a spe­
c ial molded handle. 

The cable is designed to reduce bit error 
rate and maximize system performance 
and protect nearby equipment from signal 
radiation. 

They are available from Belden Corp., 
Interconnect Systems Operation, 105 
Wolf pack Rd., Gastonia, NC 28052. 

Reader Service ,,,. 184 

Mince Edits Texts 

Mince is a new video text editor for t he 
TRS-80 Model II and other microcomput­
ers based on the " Emacs" editor avai lable 
on large minicomputer systems. 

Mince allows you to move texts be­
tween files and manipulate it by word, 
sentence or paragraph as well as charac­
ter, line and entire screen. It is compat ible 
with 8080/Z80 micros, 16-bit micros and 
minicomputers allowing the user to up­
grade his hardware while keeping the 
same text editor. 

Mince is available for$125 for both soft­
ware and documentat ion from Westico, 
Inc ., 25 Van Zant St., Norwalk, CT 06855. 

Reader Service ,,,. 332 

Program Tracks Grades 

CLASSFILE is a classroom record keep­
ing program for the 16K TRS-80 Model I or 
Ill that keeps track of up to 25 grades for 
up to 35 students. 

It will : List all students in a c lass and 
their grades; list all students whose 
grades fall below a set cut-off point ; l ist all 
students and their averages in rank order 
to the class average; and allow elimination 
of particular students f rom the c lass aver­
age. It also allows eliminat ion of all 
grades to start a new term without re­
typing the names, and its companion, the 
CLASS ROSTER GENERATO R PR~ 
GRAM, formats the student list and prints 
a grading roster. 

The program package is available for 
$19.95 from Teach Yourself By Computer 
Software, 40 Stuyvesant Manor, Geneseo, 
NY 14454. 

Reader Service ,,,. 342 

Commercial Bulletin Board 
Uses Host TRS-80 
Microcomputer 

UEMS is a commerical oriented bulletin 
board system developed by Harry Lee 
which uses a host TRS-80 computer and 
allows billing users for their time on sys­
tem and monitored access to individual 
pieces of mail. 

The program stores messages of up to 
2K bytes and maintains only pointer ta­
bles in memory, leaving more space for 
messages. 

It costs $150 for three diskettes one 
containing the program and two contain­
ing data, and the user documentation. For 

an additional $150 you can obtain the 
commented source code and technical 
manuals from Small Business Systems 
Group Inc., 6 Carlisle Road, Westford, MA 
01886. 

Reader Service ,,,. 183 

Pamphlet 
Outlines Disk Care 

Mr. Floppy teaches operators and users 
of f loppy disks how to properly store and 
handle them in "Care and Feeding of Flop­
py Disks." 

The updated version o f the pamphlet is 
available from Advance Access Group 
Inc., 2200 S. Main St., Lombard, IL 60148. 

Reader Service ,,,. 185 

Care anc1 Feeclina 

Of Flopn IHsksf 


Care and Feeding of Floppy Disks 

Kit Details Software 

lnotec's Business Software Kit gives 
several pages of data on a variety of busi­
ness software packages to help business­
men select the programs they need. 

It is available from lnotec, Inc., PO Box 
1587, Clemson, SC, 29631 for $39.95. 

Reader Service ,,,. 327 
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TOTAL 

DISK.ETTE.


BACKUP 


• - t:J ­
DO NOT TAKE UNNECESSARY RISKS 

WITH YOUR SOFTWARE. 
If your diskette software library is not com­
pletely backed up, mail the order below im­
mediately! Or, if you are wasting diskettes by 
making backup copies of all your diskettes, 
your problem is solved! Using DUMPLOAD, 
the total contents of your diskettes can be 
safely dumped to tape. The hi-speed tape op­
t ion allows six 35 or 40 track diskettes to fit 
on one C60 casette. This machine language 
utility wi ll pay for itself the first time one o f 
your valuable programs will not load. 

• 	 TRS-80 Model 1 16K - 48K 
• 	 TRSDOS or NEWDOSBO Compatible 
• 	 May be used to back-up TRSDOS, VTOS 

4.0, NEWDOS, MICRODOS, or data 
disks. (Single Density) 

• 	 Tape verification routine included. 
• 	 Single drive owners are no longer required 

to keep switch ing diskettes to create a 
backup. 

• Backup without having to remember 
____M_!s~r_p~~~~·-----------­

YES! RUSH ME MY COPY OF DUMPLOAD 
IMMEDIATE LY 

-- $15.95 ON MY CAREFULLY PACKED 
TRSDOS OR NEWDOS80 

D ISKETTE ENCLOSED ( riorit service) 
--$16.95 on Casette - - $19.95 on Diskette 

Name: -----------~ 

Address: 

City: _ ______State: -- ­

Zip: ____ _ 
MAIL TO: 
COMPLETE COMPUTER SERVICES 1"'496 
8188 HEATHER DRIVE 
NEWBURGH, INDIANA 47630 

GREEN LOOKS GOOD 

BUT AT THIS PRICE, 


GREEN LOOKS 

GREAT! 

These high quality 
"CRYSTAL GREEN " 
filters are specially made 
for the TRS-80""model1 
video crt. This unique 
design uses NO TAPE or 
GLUE! Soi t only takes 
SECONDS TO INSTALL. 

ONLY $5 .95each 
(i nc.1.00 to cover 
postage and handling) 

Ontario Residents include 7% Sales Tax 

SEE -THAU 
ENTERPRISES 

933 FRANK AVE . ..- so• 

Windsor, Ontario .NBS 3P4 
TRS-80 ' Registered Trademark of the TANDY CORP 

GOSCJB 

PRINTERS DISK DRIVES 

EPSON MX-80........ssss CCl-100 (LIST S425 00) 

BABE 2 1110... .. .. ..... S749 40 TRACK·102K BYTE O N 

OKIDATA..... ...... ..... ... S569 SS/SOFT SECTOR/TRS-80 

S25.00 S/H O N PRINTERS MODEL 1.................$339.00 


NOVATION MODEMS CCl-280 (LIST S575 00) 
D-CAT... . S178 80 TRACK-102K BYTE ON 
CAT MODEM ...........S1 58 SS/SOFT SECTOR/TRS-80 


MO DEL 1..............S4-49.00 

8 NEW FROM D08U8 8 POWER SUPPLY.CASE-EXT. 
EPSON MX-80/MX-70 CARD EDGE-WARRANTY: 
FRICTION FEED KITI 90 DAYS + 1 YEAR O N 

...... S49 .95 PO WER SUPPLY . 

BOFTWAAE FDA TAS-110 MODEL I a 111/PMC-80 
MERCENARY FOACE.... S1 6.95 YAHTDE l... .S10 .95 
QUARTER HORSE... .... S895 WAAAIOA.......... S9 .95 
GAMI PACK#1 QUARTER HORSE + YAHTZEE ......S14.95 
GAME PACK #2 WARRIOR + SPACE MERCHANT...S14.95 

KANSAS RES. ADD 3% SALES TAX. 
ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

FREE CATALOG UPON REQUEST. 

{TRS-80 IS A TRADEMARK O F TANDY CORP.) 

SEND CHECK OR MONEY ORDER TO: 

GOS(JB 1"' 284 

P.O. BOX 275-G 


WIClllTA, KS 67201 
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NEW PRODUCTS 


Primer Teaches Pascal They are made of special formulation 
tape f rom industry leader Agfa-Gevaert of 
Germany encased in a five-screw con­

Sams' Pascal Primer teaches hobby­ struction shell of high impact styrene de­
ists, novices and computeri sts the basics signed to maintain close tolerances for 
of Pascal in enough detail to allow the optimum tape to head alignment and con­
reader to write powerful Pascal programs. trol.

Written by David Fox and Mitchell They are available from Micro-80 Inc., 
Waite it is available for $16.95 from E-2665 North Busby Road, Oak Harbor, 
Howard W. Sams &CO., Inc., 4300 W. 62nd WA 98277. 
St., Indianapolis, IN 46268. Reader Service ,,- 350 

Reader Service ,,- 329 

Primer in Second Edition Condominium 
Books Programmed 

Sams' Books has released a second 
edition of its Microcomputer Primer to re­

The Condominium Association Man­
flect the latest developments in micro­ agement (CAM) program is a general 
computer technology in the business and 

ledger accounting system for the TRS-80
personal areas. 

Model II with a CP/M operat ing system, 48 
Authors Mitchell Waite and Michael 

Basic Business Software K of memory, dual diskette drives, an 80
Pardee introduce the microcomputer to 

column by 24 line video terminal and an 80 
the reader and cover the central process­

column printer. 
ing unit, memories, 1/0 interfacing, pro­ It will keep a running trial balance, 
gramming, operating systems and num­ Book Teaches 

balance sheet, profit and loss statement, 
bering sytems. Businessmen budget ing statement, 12 month fee re­

The Micorcomputer Primer costs $11.95 ceipts history (by unit, name, address and 
from Howard W. Sams & Co., Inc., 4300 W. Basic Business Software by Ernest G. telephone number), monthly fees, security 
62 St., Indianapolis, IN 46268. Brooner helps business people under­ deposits and additional fie lds t hat are

Reader Service ,,- 329 stand the basics of business software de­ user defined. 

velopment with discussions of the three The checkwriter automatica lly prints 

major subclasses of business programs, vendor names and addresses on checks, 


Financial Planning their uses and the languages they are writ­ allocates cash disbursements in up to 


Program Announced ten in. nine different expense accounts and noti· 

Part of the Blacksburg Continuing Edu­ fies the user when cash disbursements 


cation Series, it is available for $9.95 plus are greater than cash available. A custom­

MINI MODEL is a financial planning pro­ $1 for shipping from Group Technology ized accounts chart is also included. 

gram for the TRS-80 Model II with CP/M­ Ltd., PO Box 87, Check, VA 24072. A demonstrat ion diskette with system 
like operating system. Reader Service ,,- 335 manual is ·available for $35, which can 

It handles cash flow projections, finan­ later be applied to the full system price of 
cial forecasting, venture analysis, long $650, from A-T Enterprises, 221 N. Lois, La 
range planning, project planning, risk Habra, CA 90631. 
analysis, and other financial tasks. Filters Cut Noise Reader Service ,,- 344 

It costs $495 from Westico, Inc., 25 Van 
Zant St. Norwalk, CT 06855. Documenta­

The Genisco C series dual functiontion alone costs $50. 
common mode filters eliminate both line­Reader ,,- Service 348 Communications to-line and line-to-ground noise emissions 

to meet a wide range of international EMI Program Links Micro, 

specifications. Time Share System DOS Plus System Information is available from Genisco 

Designed for Model Ill Technology Corp., Components Division, 
The ASCOM (ASyncronous COMmuni­

18435 Susana Road, Rancho Dominguez, 
cation) communications program for

CA 90221. DOS Plus is now usable on the Model 111 TRS-80 Model II microcomputers with
Reader Service ,,- 331TRS-80 microcomputer. A double-density CP/M like operating systems can receive 

system, it is the first to be offered by a or transmit data files and can use various 
company outside of Radio Shack. communication protocols, conversational 

The disk operating system, which also and batch modes, system level com­Cassette Quality 
works on the Model I, wi ll run sing le or mands for displaying directories and typ­Guaranteeddouble-density on either machine. ing fi les to screen or printer. 

It is available for $99 from Micro-Sys­ The program and documentation costs 
tems Software Inc., 5846 Funston St., Micro-80 Computer Grade Cassettes $125 from Westico Inc., 25 Van Zant St., 
Hollywood, FL. 33023 are fully guaranteed 100 percent error Norwalk, CT 06855. 

Reader Service ,,- 182 free. Reader Service ,,- 346 
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Take 6 great books 


for$2 ~v?.uesto$9&.1s1 
... and get one FREE! 


More fine books to pickfrom ... 
•A Beginner's Guide to Computers & 
Microprocessors-with projects. List $10.95. 
No. 1015 
• The "Compulator" Book/Computerist's 
Handy Databook/Dictionary. paper (2 vol. 
count as 1) List$12.90. No. 975/1069 
• 57 Practical Programs & Games in BASIC. 
List $10.95. No. 1000 
• How To Design, Build & Program Your 
Own Working Computer System. List 
$14.95.No.1111 
• Illustrated Dictionary of Microcomputer 
Terminology. List$13.95. No. 1088 
• 24 Tested, Ready-To-Run Game Programs 
in BASIC. List $9.95. No. 1085 
• The Complete Handbook of Robotics. List 
$12.95. No. 1071 
• Beginner's Guide to Computer Logic/ 
Beginner's Guide to Computer Program­
ming . paper (2 vol. count as 1) List $15.90. 
No. 548/574 

Join now and get the Computerist'sHandy Manual ... FREE!! (List $3.50) 

7 very good reasons to try v 501 

The Computer Book Club . .. 
•Reduced Member Prices. Save up to 7 5% on books sure to 
increase your know-how 
• Satisfaction Guaranteed. All books returnable within 10 
days without obligation 
• Club News Bulletins.All about current selections-mains, 
alternates, extras-plus bonus offers. Comes 10 times a year 
with dozens of up-to-the minute titles you can pick from 
• "Automatic Order". Do nothing, and the Main selection 
will be shipped automatically! But ... if you want an 
Alternate-or no books at all-we'll follow the instructions 
you give on the reply form provided with every News 
Bulletin 
• Continuing Benefits.Get a Dividend Certificate with every 
book purchased after fulfilling Membership obligation, and 
qualify for discounts on many other volumes 
• Extra Bonuses. Take advantage of added-value promo­
tions, plus special discounts on software, games, and more 
• Exceptional Quality. All books are first-rate publisher 's 
editions, filled with up-to-the-minute info 

TIIEC01\1PUTERBOOKCLUB 
Blue Ridge Summit, PA 17214 

Please accept my Membership in The Computer Book Club 
and send the 6 volumes circled below, plus a free copy of 
Computerist's Handy Manual. I understand the cost of the 
books selected is $2.95 (plus shipping/handling). If not 
satisfied, I may return the books within ten days without 
obligation and have my Membership cancelled. I agree to 
purchase 4 or more books at reduced Club prices during the 
next 12 months, and may resign any time thereafter. 
548/574 785 841 952 975/1069 1000 1015 1045 

1050 1053 1055 1062 1070 1071 1076 1085 
1088 1095 1111 1 160 1169 1183 1187 1205 

Name ----------~Phone______ 
Address _ ___ ________ _______ 

City ____ _________ ____ _ _ _ 

State _ _______ _______ _,,,7jp_ _ _ 

(Valid for new members only. Foreign a nd Canada add 20%. Orders outside U.S. 
must be prepaid with interna tional money orders in U.S. dollars .) DHllCC-681 
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~HEPROGRAM STORE 


From Synergistic Solar 
Build a better mousetrap -- or in this case 
spacecraft -- and see how well it works. In 
SPACE ACE 21, you design your own modular 
spaceship and see it graphically displayed and 
checked for errors. Then it1 s off into space to 
see how it fairs in battle against the com ­
puter's craft or that of another player . 
Choose from two or three dimensional galaxy 
and three different scenarios. 

Also included: NEW STARSHIP VOY AG ES 
Battle the Rogues to defend a 3- D galaxy in 
this 11Treck- type" space game. 

16K TRS- 80 I or 111, 2· gamepack .• . S19.95 

CONFLICT 2500 
From Avalon Hill 
While checking your orbiting minefields, one 
of your Hyperfighters detects the p resence 
of enemy Planet Pulverizers. Get set for a 
star batt le in the 26th century . This new 
space game contains all the elements to hold 
your fascination: graphics , strategy, and 
challenge. Using the unique "Variable Scenar­
io System" you set the size of your fl eet and 
the level of complexi ty. P lay one- on -one with 
the computer or with up to 10 players . 

For 16K TRS- 80, 16K Apple, 

32K Atari .. . $14.95 
. ....... 

K lll!lllllllt .,:. INVADERS 
l I I 11 I I _:........... 
II I 11111111 =-~ FROM
n n n n n n ::: 

.u.w.u.1• .::: : SPACE 
By Carl Mil ler from Acorn 
A fast machine language approach to thi s 
classic (and addictive) space game . The 
aliens drop bombs and move from s ide to side 
trying to overrun your bases . You choose the 
speed, enemy bomb frequency and accuracy, 
your number of shots on screen and bases . 
Unlike most such games, you can move your 
base and simultaneously fire at the invaders. 
Full sound effects add even more excitement 
to the incredible action of I NVADERS FROM 
SPACE . Fun for all ages and ski ll levels. 

Protected tape... $14 . 95 
Protected disk •.. S20. 95 

~EMPIRE 
From Computer Simulations 
You have just captured the flagship o f the 
evil Starforce Empire . Now you and your 
stalwart group must travel through the star 
system, ending the Empire's dictatorial rule. 
A combination of graphic display and t act ical 
simulatio n lets you procure fighters and move 
th roughout the galaxy . 

16K tape... $14. 95 

TRS-80 Level II 16K~ 
unless otherwise • • 

noted ~ 

METEOR 
MISSION 

2 
By Hogue & Konyu from B ig Fi ve 
Six astronauts are stranded on a desolate 
planet . You must undock from your command 
module and maneuver your rescue shuttle 
through the asteroid field to save them. You 
can on ly save one at a time, and each landing 
burns away parts of your landing sites . 
Order this realtime action game now or live 
with the astronauts' pitifu l screams forever . 

16K tape $14 .95 (Mod I) $15.95 (Mod 111) 
For 32 K disk ... . $17.95 ... 


~ 

~~ SUPER 
~o 
ooo NOVA 

'IJ' 0 
By Hogue & Konyu from B ig Five 
Asteroids surround your ship. You must s hoot 
the asteroids, as well as any of the five types 
of alien spaceships . use your thrusters for 
ful l movement and rotation of your ship - - if 
you are ove r whelmed , you can even jump to 
hyperspace! Written in fast machine code with 
superb graphics, this game is GREAT! 

16K tape $14.95 (Mod I) $15.95 (Mod Ill) 
For 32K disk .... $17.95 

DECISION MASTER 
By David Brown from Syntonic 
Decisions, decisions . Whether it 1 s what time to 
get up, a change of jobs, buying that new 
house, or merging with Exxon, decisions have 
to be made, and Decis ionMaster can help make 
the right o nes. Using weighted factor anal ­
ysis, Bayes• Rule, and present value theory, 
the program conducts a s imple dialogue with 
you to determine a rational choice . Your first 
good decision comes right away -- when you 
decide to order DecisionMaster! 

32K disk ... $29. 95 

From Avalon Hi ll 
A fan t asy of laissez- faire ca pitalism. As an 
entrepreneur in the hotel business, your ob­
jective is to accumulate the greatest amount of 
capital wealth possible . You can p lay against 
the computer or with up to six players - - you 
can even le t the computer play against itself! 
Buy and sel l stock, a r range mergers and 
other maneuvers necessary to take you to the 
top' In ACQU IRE, the r ich get richer . . . or 
do they? 

For 48K TRS- 80, 32K Apple . .. $19. 95 

PRE-SCHOOL l.Q. BUILDER 
Fr om PO I 
A well executed series of programs, designed 
to a ide in the development of prereading 
sk ills for three to five year olds. Starting 
wi th simple shapes, it develops the idea of 
11sameness 11 and "differen tness11 in fo r m a nd 
spat ial orientation. The shapes become pro­
gressively more complex, fina lly moving to 
11 Letter Bu ilder" where the child learns to dif­
ferent iat e the l et ters of the alphabet. 

SYSTEM 

SAVERS 


By Tom Stibolt from Acorn 
If you ever t ype 11 SYSTEM 11 on your TRS- 80, 
this two- program package will make life easier 
for you. 

FL EX L lets you make backup copies of any 
system format tape. This usually means easier 
loading than with machine- dupl icat ed original 
tapes, and lets you store the original for se­
curity. Copies made using FLEXL display the 
fi lename of each program as it loads, for 
easier file searches. 

Disk d rive owners can use TDISK to save any 
system format tape onto d isk. Many "syst em" 
programs cannot normally be loaded to disk, 
but w ith TD ISK, t h ey can. Why wai t for s low 
tape loadi ng? TDISK files load in seconds. 

From Discovery Bay 
Use your energy for programming, not typ ­
ing! Single keystroke entry of 26 Basic state­
ments, auto- r epeat on all keys, and selectable 
upper/lower case (i f your keyboard is so e­
quipped) speed Basic program entry im­
mensely. 

OMN IKE Y's arrow-controll ed cursor g ives you 
full - screen editing capabili t ies . Insert or 
delete text at will. You can break mult iple 
stat ement s into separate program lines or 
combine them to save memory. Even r eposi­
t ioning of lines wi t hin a program is as easy as 
typing a new line number! Once you 've used 
OMNI KEY, you won' t program without it. 

Tape (transferrable to d i sk) . .. $22 . 95 

Visit Our Baltimore, MD Store: W. Bell Plaza- 6600 Security Blvd 

1=-=• TO ORDER CALL TOLL FREE 800 424-2738 cari(~~~r~;j~wl 
MAIL ORDERS: Send check or M.O. for total pu rchaseTHE PROGRAM STORE ~ 17 price, p lus $1.00 p ostage & handl ing. D.C. residents, add 


4200 Wisconsin Avenue NW, Dept. K12 Box 9609 6% tax . Charge card cust omers: include all embossed 

Washington, D.C. 20016 informati on on card. 




• • • • • • • 

Get the most from your micro w ith The CALL TOLL FREE 
software and accessories from one of A-ogram 

Storethe world's largest selections. 800 424-2738 

By l nfocom from Personal Software 

I n Zork. t h e Great U nderpround Empi r e, un­

earthly cre a tu res guard 20 treasu res . B rina 
all the treasu res back to the t rophy case and 
you can leave alive! You must pick you r way 
t l:lrough intricate mazes, collecting objects 
that may h elp or hinder you in your quest. 
But keep your wi t s about you. because in 
Zork, they take no p r isoners! 

T R S 80 o r A ppl e II , 32K D i sk . .. $39 . 95 

LABYRINTH 
From Med Systems 
A nightmare of an adventure in graphica lly 
depicted t hree dimen sions. Corridors s t retch 
toward in fi n ity right on your T RS - 80 screen 
as you search this maze for t1·easures . I f you 
gel the feeling you're not alon e, i t's because 
you 1 re not ! 

You u se the arrow k eys, p l us t wo-word com 
mands t o move, manipula te object s and avo id 
the many p itfall s ( p un i n tended ) t hat awai t 
you in Labyrinth . 

1.6K Tape (May be tranferred to 32K d isk ) 
$12. 95 

By W. God wi n & D. Knowlton from Acor n 
Chal lenge the world's highes t mouta in w ithou t 
ever leavi no home. In t his simulat i on you 
mu st b u y t he manpower and suppl ies you w ill 
need to support your quest . Now the ad 
venture beQins as you conquer the elements 
and terrain, est ablishin9 ever higher en­
campments . Will you reach Everest's 29,028 
foot summi t ? 1t can be done, b u t i t tak es 
planning , wi llpower, and luck. 

Level 11, 16K t ape.... $14 . 95 
32K d i sk v ersion ( w ith " save qame 11 featu re 
and o ther enhancements) .... S20 . 95. 

I I t ern Pr I ce 
I 
I 
L-------------

TRS-:80 level II~ 
unless otherwise •• 

noted ._,. 
'-~~~~~~~~ 

'°' 
'°' COSMIC'°' '°' 

IOI 

IOI 

'°' '°' FIGHTER·:t 

• 
By Ho9ue & Konyu from Big Five 
Terrific sound, graphics and unique chal ­
l enges mark this new space game a winner! 
While fighting o ff the alien convoys -- each 
more sk illful t h an the last •• you must k eep 
track of your rocket fuel or risk explosion. 
Finally your space station appears. Can you 
dock i mmedia tel y , or i s t he st at ion over r un by 
aliens? Find out by ordering Cosmic F ig hter 
t oda y . 

16K tape $14 . 95 (Mod I) $15.95 ( Mod I ll ) 
For 32K disk ... Sl 7. 95 

c "' y• ."'••••• 
• • • • Q •• ATTACK. . ·j· . ....""• . . . .. 

:t . c FORCE! 
c 

By Hogue & Kon yu from Big Five 
Unlik e the usual space "shoot- em ups. " A t ­
tack Force lets you control both speed and 
direction as you maneuver all over the screen 
in search of t h e a lien Ramships and Flar.s ­
ships. Enemy ships chase you everywhere, 
and t he Flagshi p s ' lasers can fire in any d ir ­
ection! T he Ramshi ps can even imperson ate 
you r spacecraf t , so don't look away ev en for 
an ins tant. Mach i ne l ang u age action wi t h 
soun d. 

16K tape $14. 95 (Mod I ) $ 15.95 (Mod I ll ) 
For 32K d i sk . .. $17.95 

BASKET

• BALL 
By Joh n A l l en from A corn 
You have to be fas t to keep up wi th the action 
as you try to ou tscore your opponent i n five 
minu tes of one on one basketball again s t a 
friend or your computer. 

Steal the ball , duck around your oppon ent 
and s lant toward the basket for a lay u p' T he 
graphics are based on a 3 dimensional depic ­
tion of a basketball court, and ball dribbli n g 
sounds add to the realism. I t' s al l there but 
the cheers in this fas t , mac h i ne lan g uage 
game! 

Protected T ;ip e • .. $1 4.95 
Protected Disk . . . $20. 95 

By Richard Wilkes from Acorn 
Using your Super Script modified Scripsit 
Word Processor and a compatible printer, you 
can now underli ne, boldface. insert text 
du rin g printout. slash zeros, set t ype pitch . 
subscri p t and, o f cou rse, superscript! You 
can even read you r di r ec tory and ki ll f i les 
without ever leav ing Sc ripsit. 

Su perScript comes w i t h drivers for popular 
serial and parallel printers ( now including 
Cen t ronics 737 and RS Daisy 11), and easy in ­
structions for patching to your Scripsit pro­
gram (does not inc lude Scripsit). 

Model I 32K disk .. . $29.95 

DISASSEMBLER 
By Roy Sol toff from Misosy s & Acorn 
A two- pass d isassemb ler for TR S 80 that con ­
vert s machine code to Z- 80 assembl y langu age 
listings. D ISA SSEMBLER p rod uces symbol ic 
label s w ith output to v ideo, printer or tape . 
Rad io Shack 's Editor / Assembler will read and 
load the tapes for easy modification and re­
assembly. Extend the capabilities of 
Editor /Assembler with t h is utility. On tape for 
two differen t memory locations. 

s14. 95 

S LOOS LOOS LOOS LOOS LOOS LOOS LOOS LOOS 

DOS OO> LOOS LOOS LOOS LOOS LOOS LOOS 005 


LOOS LOOS !LOOS LOOS LOOS LOOL DOS 
LOO LOOS LOO s LOOS L L 

L S LOOS LO OS LOOS L S L 
S S LOOS LOOSi:.OOSLDOS LOOS LOOS DOS 
_L_L_L_L_L_L_L_L_ 

I f new LOOS were just another disk operating 
system (DOS), we would not recommend it to 
you . However, two differences make this 
system unique and important: customer sup­
port and user benefits. 

When you buy any DOS , you n eed service for 
pro9rammin g assi s tance, u pdates and t i ps on 
how best to use i ts fea t u r es . This is part of 
what you b u y w ith LOOS. Fi rst, you w i ll be 
su pported by a tol l-free phone l ine l isted on 
your regist ra tion card. Second , you wi l l be 
promptly noti fied of al l u pdates and may send 
your original diskette to a servi ce cen ter for 
updating. You pay only t he cost of return mail 

you can do it every week if you l ike. 
Third, a regular newsletter will inform you of 
any updat es and provide ti ps on u sing some of 
LDOS' s many special featu r es. 

T he power o f L OOS i s its ease of operation, 
i ts in depen dence of hardwa r e con figu ration, 
an d its device i nd ependence. You can make 
selected backups, cha in tog ether a series of 
p rog rams and operation s . and operate sever a l 
different types of drives from t he computer. 
L OOS has all the features o f VTOS 4. 0, fully 
implemented and work ing. There are hun 
d reds of fea t ures whi ch we do not have room 
to mention. but the b est features are its ease 
of use for the new disk owner combined w ith 
i ts sheer power pot ential for the expert. We 
wi II g lad ly sen d you more informat ion on LOOS 
i f you ju st call our t o ll free number . 

L OOS wi t h comprehens iv e manu al ... $139 

Postage $1 . 00 name ; 
Tot a l addr I 

o CHECK o VI SA c I ty state _ zip I 
~~~~~~~~Ba~#---==.~~~-------Ex~__ j 
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GRAPHICS 


Advanced Graphics 

Techniques Part III 


Bob Boothe 
4651 Browndeer Lane 
Rolling Hills Estate 
CA 90274 

Part 2 of this series demon­
strated how to create high 

resolution graphics with a dot 
matrix printer. Many readers 
probably could not use the pro­
grams because they don't own a 
printer with graphics capabili­
ties; others may have converted 
the program to work on the vid­
eo screen using low resolution 
graphics. 

There is a better application 
for line drawing routines on the 
video. The program presented 
this month will manipulate representations 
of three dimensional objects on the video 
screen. The program also contains a rou­
tine which will print a design on the printer, 
and a routine which will reverse graphic 
characters on the screen. 

All the views of an object this program 
produces have no hidden lines: All pictures 
will be optical illusions in which two dif­
ferent sides could be facing the viewer. 

Program Listing 1 is a very simple BASIC 
routine which will draw a design similar to 
one of the designs from last month. The 
design is reproduced in Fig. 1. The routine 
at line 1500 can draw a line between any two 
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Design created in two minutes, printed on a Base 11 dot matrix printer. 

points unless they form a vertical line. If you 
decide to use this BASIC routine instead of 
the machine language routine, the program 
can be easily modified to draw vertical 
lines. 

The BASIC routine in Program Listing 1 
took 36 seconds to draw Fig. 1 on the video 
screen. Dividing this time by 16, for 16 lines, 
I find it takes 2.25 seconds per line. Pretty 
fast right? Wrong. Now try the machine lan­
guage BASIC combination. The same de­
sign using Program Listings 2 and 3 takes 
2.4 seconds. Taking out line 1660 and run­
ning the program, I found that the BASIC 
portion of the program takes 1.9 seconds. 

The machine language portion 
took only a half a second for the 
ent ire design, or 0.031 seconds 
per l ine. That, my friends, is 
high-speed graphics. 

Machine Language 

This month , I will use four ma­
chine language routines, using 
four disk commands. First is the 
Line routine which draws a line 
between two points on the video 
screen . Next is the Save routine 
which produces hard copy on a 
Base 2 printer. The Field routine 
clears t he screen with graphic 
blanks (128's) instead of normal 
blanks (32's). Finally, the Reset 
rout ine will reverse all the graph­
ics on the screen. As a matter of 

fact, the Reset routine doesn't care what is 
on the screen: If the screen doesn't contain 
graphics, the program wil l produce a nice 
mess suitable for use as a secret code. 

The Line routine is simi lar to last months 
program. The first section of the program 
automatically enables the disk commands 
by loading the new addresses directly into 
reserved RAM. In lines 220-270 two bytes 
are reserved for each variable. (Only two 
bytes are reserved because the largest 
number which can be used is 127, which fi ts 
comfortably into one byte with a bit to 
spare). 

After the reg isters are saved in line 280, 



lines 290-370 compute and store the direc­
tion for the X coordinate. This process is re­
peated for the Y direction in lines 380­
460. Lines 470- 670 optimize the directions 
for maximum speed. 

Lines 680-890 step across the line set­
ting each block until the other end is met. 

The part that differs is the Set routine. 
Last month, I had complete control over the 
organization of the individual points in each 
byte. This month the Set routine conforms 
to video memory. The easiest way to write a 
Set routine is not to write a routine at all, 
but to call the routine from ROM. However, 
since I have the old ROM and new computer 
users have the new ROM , I have written my 
own routine to set a point. 

Whenever my routine is called, it first 
finds the point which needs to be set and 
puts it in the A and B registers. Lines 900 
and 910 take care of this step. Lines 920­
940 test to see if the X coordinate is odd or 
even. If it is odd, the E register is set to one. 
The E register will be used later to help 
determine which bit to set. Line 950 divides 
the X coordinate by two, because each byte 
is two blocks wide. This portion of the ad­
dress is then put into the HL register pair. 

Line 980 puts the Y coordinate into the 
accumulator. Lines 1000- 1070 divide the Y 
coordinate by three and add 64 to the ad­
dress in H L for each division. The remainder 
from the division is doubled and combined 
with the content s of the E register to form 
the bit which will be set. The bit pattern is 
then found in the table and combined with 
the display. 

The Field routine is very s imple. It puts a 
graphic blank in the first location of video 
memory and copies the blank through the 
entire block. A graphic blank is equal to 128. 

··-.,.·;·--.::.··•, 
....... 1 I··!· ,' 
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Fig. 1. This pattern can be created with Pro­
gram 1or3. 

"The program presented this month 
will manipulate representations of 

three dimensional objects on the 
video screen. " 

5 REM PROGRAM NO . 1 DEMONSTRATION OF ALL BASIC ROUTIN 
E 

10 CLS 
20 FORQ=lT0127STEP8 
30 Xl =Q: Yl=0 
40 X2 =0 : Y2=47- Q/1 28*47 
50 GOSUB 1500 
60 NE XT 
999 GOT099 9 
1500 	REM BASIC LINE ROUTINE FOR VIDEO 
1600 	FORAl=X lTOX2STEP(X2-Xl)/SQR( (X2- Xl) * (X2- Xl)+(Y2-Yl 

) * (Y 2-Yl)) 
1610 SET(Al,Y l +( Y2- Yl)*(Al -Xl) / (X2-X l )) 
16 20 NEXT 
16 30 	 RETURN 

Program Listing 1 

This routine must be used instead of CLS 
because the normal clear screen routine 
uses blanks with a code of 32. If you want to 
see the problem, replace the Field com­
mand in the program with a CLS. 

The Reset routine is almost as easy as 
the Field routine. The program takes each 
byte in video memory and executes an XOR 
3FH. 3FH is equal to 00111111 in binary no­
tation. The following is a demonstration of 
how this statement would affect a graphic 
block with a code of 93H: 

93H = 1001 0011 

3FH = 00111 111 

ACH = 1010 1100 

The XOR statement tests each pair of 
bits; if they are different, the result is one. If 
the two bits are the same, the result is zero. 
You can verify that 93H and ACH are oppo­
site graphic characters by finding them on a 
chart (93H =147, ACH =172). 

According to my precise measurements, 

the screen is 7.5 inches wide by 6.75 inches 
high. The screen is 128 graphic blocks wide 
by 48 graphic blocks high. By feeding all 
these numbers to my number cruncher, I 
found that graphic blocks are exactly 2.4 
times higher than they are wide. In simpler 
terms, they are pretty skinny. The problem 
is to make a block on the printer that is t he 
same shape as one on the screen. 

The Base 2 printer can print in six differ­
ent character densities: 64, 72, 80, 96, 120 
and 132 characters per eight inch line. My 
first intention was to make the blocks three 
by four dots, as they are on the screen. The 
printer prints 72 dots per inch vertically, and 
the block will be four dots. This means that 
the blocks should be .0556 inches long by 
.0232 inches wide. If the blocks are three 
dots w ide, the 132 characters per line mode 
makes each block .030 inches wide. This is 
too wide, but it is as c lose as possible. 

When I wrote the program accordingly, I 
discovered a problem: The printer can't han­
dle high density graphics. Many of the lines 
would fade and even disappear. The manual 

10 REM PROGRAM NO . 2 CALLING ROUTINE FOR MACHINE LA 
NGUAGE 


20 FIELD 

30 PI =3.1416 


10 00 GOT01 00 0 
1500 REM LINE ROUTINE 
1520 IF Xl < 0 OR Xl > 127 THEN PRINT"Xl ILLEGAL" : END 
1530 IF X2 < 0 OR X2 > 127 THEN PRINT "X 2 ILLEGAL": END 
1540 IF Yl < 0 OR Yl > 47 THEN PRI NT" Yl I LLEGAL": END 
1550 IF Y2 < 0 OR Y2 > 47 THEN PRINT" Y2 I LLEGAL": END 
156 0 IF I NT (X l ) • I NT (X2) AND INT(Y l )=INT(Y2) THEN SET(Xl

, Yl ) : RETURN 
1600 POKE32331, Xl 
1610 POKE323 33 , Yl 
1620 POKE3 2335 ,X 2 
163 0 POKE32337 , Y2 
1660 LINE 
1680 RETURN 

Program Listing 2 
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Fig. 2. This shows the direction of each 
axis, and the direction of rotation about 
each axis. 
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Fig. 3. This is a view of a tissue box on its 
side. 

said that the printer was getting too hot. I 
said, "How can it get too hot on the first 
line?" The darn manual didn't even reply. 

I decided I would need to add a time delay 
to let the printer cool off between lines. The 
original screen print time was about two 
and a half minutes long. My first time delay 
extended the total time to five minutes. 
Another later delay brought the total time 
up to seventeen minutes. Did it work? Of 
course not. Actually, I did get one good 
printout with the seventeen minute routine 
(Fig. 1). 

My next routine was for the 64 CPL mode 
which is 48 DPI. This means that each block 
will be 2 x 7 dots. I took out most of the de­
lay because I didn't want to wait more than 
five minutes for a picture. Fortunately, this 
routine has worked every sinvle time. 
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The routine starts as all the other rou­
tines, by exchanging the registers. Lines 
1520- 1610 select64 CPL and set the vertical 
spacing at seven dots per line. Line 1620 
sets the H L register pair to the start of video 
memory, and line 1630 initializes the loop 
for 16 lines of printing. 

The output loop is more difficult because 
each byte covers parts of three different 
printed lines. My printing section has three 
subsections called TOPLIN, MIDLIN and 
BOTLIN which print the top, middle and bot­
tom lines respectively. 

Each subsection first cal ls TRSM IT, 
which outputs the control sequence to 
transmit graphics and some leading blanks, 
and then calls Delay, which gives a delay of 
a few seconds. 

The TOPLIN routine in line 1690 tests bit 
0, which is the top left bit, and then calls 
Spot. Spot prints either a blank or a graphic 
block. Bit 1 is tested next; it is the top right 
bit. The spot routine is called again, and 
this process is repeated for all 64 bytes on 
the line. Finally, Blanks is called, which fills 
the remai nder of the line with blanks and 
outputs a carriage return to cause a line 
feed. 

After the top line is finished, HL is set 
back to the start of the line, and the entire 
procedure is repeated for bits two and 
three. BOTLIN repeats this one more time 
for bits four and five. After BOTLIN is fin­
ished, the outside loop counter is decre­
mented, and the loop is cont inued until all 
16 lines from the video have been printed . 

Each line in the 64 CPL mode requires 384 
bytes of graphical data. The display needs 
only 256 bytes, and 128 blanks have to be 
sent. I decided to send 64 before the data 
and 64 after it, which centers the printout on 
the paper. The TRSMIT routine outputs the 
control sequence to inform the printer to ac­
cept graphical data, and it sends the first 64 
blanks. The Blanks routine outputs the 
other 64 blanks and sends a carriage return. 
The Blanks routine uses 128 as a blank in­
stead of zero because the printer does not 
recognize zeros. 

PATOUT is a routine from the T-BUG 
manual. The Spot routine outputs either a 
solid block if the Z flag is not set, or a blank 
if the Z flag is set. The Delay routine can be 
modified to waste more time by changing 
the number of loops in line 2340. If you want 
to create hard copy with a printer other than 
the Base 2, you may need to make some 
modifications to the routine. If you do 
change the program, be sure the last ad­
dress does not exceed 7FFFH. 

Memory Size 32330 

Create and load the machine language 
portion of the program first. Do not forget to 
set memory size to 32330. 

Listing 2 is the routine which calls the 
machine language Line program. To use 
this program, you should write your BASIC 
program between lines 30 and 1000. Listing 
3 is a very simple example of the kind of 
routine which can be used with this pro­
gram. It draws the same shape as Listing 1. 
Any of the programs from last month's arti­
c le can also be used if they are modified to 
fit on a 128 x 48 dot screen. To write your 
own design program, you should compute 
the endpoints of each line using the vari­
ables X1, Y1, X2 and Y2. After the values are 
assigned, a GOSUB 1500 will draw the line. 

Listing 2 checks the values of the points 
to see if they are in the range, and if the two 
points are the same. if the points are out of 
range, an error message is displayed. If the 
points are the same, one point is set, and 
the program is continued. If everything is 
sat isfactory, the points are POKEd into the 
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Fig. 4. This is a view looking down the box 
from the end. 
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Fig. 5. This is the economy size pack, 
stretched three times in the Z direction. 
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the best available on the market today for TRS-80® Computers 

at SUPER DISCOUNT PRICES! 
AVALON HILL 

D MIDWAY . . . .. . . . . . .... .. ....... 13.50 
D NUKE WAR . . . . . . . 13.50 
D PLANET MINERS .13.50 
D CONVOY RAIDER . 13.50 
D B1 BOMBER .... ... .. . . .. . . ••. • . ........ 13.50 
D LORDS OF KARMA . . ... . 18.00 
D CONFLICT 2500 . . . . . . . . . 13.50 
0 COMPUTER ACQUIRE . . .. .. . . . 18.00 

APPARAT 
D NEWOOS/80... . . ..... ... ... .. 125.00 


ADVENTURE INTERNATIONAL 
D ADVENTURE HINT BOOK . .. . ..... 7.95 
0 ADVENTURE #0 . . . . . . . . . . . . . .. 6.25 
D ADVENTURE (1.2.3) {OJ .. . . . .. . ...... 35.95 
D ADVENTURE (4,5,6) {OJ . . . . . . .. 35.95 
D ADVENTURE (7,8,9) (OJ . . . . 35.95 
0 ADVENTURE #10 {OJ . ...... . .. 18.95 
D ADVENTURE (specify 1-10) . . . .. 13.55 
0 MEAN CHECKERS MACHINE 17.95 
0 MEAN CHECKERS MACHINE {OJ . .... 22.95 
D OR. CHIPS . . . . . . . . . . . . . . . 13.55 
D OR. CHIPS (OJ . . . . . . . . .17.95 
0 INTER FICTION SAMPLER {OJ . .. . 13.55 
0 INTER-LOCAL CALLS {O( . . .17.95 
0 INTER-TWOHEADS (OJ.... . .17.95 
D INTER-IMPETUOUS (OJ . . ... 17.95 
0 KIO-VENTURE 1 . ..... .. . ............... 17.95 
D STAR TREK 3.5 . . . . . . . ... 13.55 
D STAR TREK 3.5 (OJ ..... 17.95 
D ZOSSEO IN SPACE . . .. ••.. .• • • . . . . 13.55 
D MACES #1 , BARLOG. .. . 31 .00 
D MACES #1, SISYPHUS. . .31.00 
D LUNAR LANDER.. . . . . .. . .... . .. . • ..... 13.55 
0 LUNAR LANDER (OJ . . . . . . . .. . • • • . . 18.95 
D POKER .... ... ...... .. . .... . . . .... . .. .. 13.55 
0 GALACTIC TRILOGY (OJ . ... 35.95 
0 SILVER FLASH . .. .... .. ... . . . ..• .. . . .. . 13.55 
D SILVER FLASH (0) .... 17.95 
D MISSILE ATTACK . . 13.55 
D STAR SCOUT .. . . . . . . . . . 13.55 
D SPACE COLONY (CJ . . . . ..... . . . ... 8.95 

ACORN SOFTWARE 
D ATERM ........... . .17.95 
D SYSTEM SAVERS. . 13.55 
D DISASSEMBLER . ... . 13.55 
0 DISK/TAPE UTILITY. ... .. . .. . 17.95 
D STAR TREK SIMULATION . . 8.95 
0 GAMMON CHALLENGER . . . . . .... 13.55 
D PIGSKIN . . . . . . . 13.55 
0 ULTRA TREK . . . . . . .. • .. .. 13.55 
0 SPACE WAR . 8.95 
D WARP/ LANDER .. . . . . . . . . . • . . . . .. 8.95 
D BASKETBALL (DJ . . . . . . 18.95 
D BASKETBALL . . . . . . . . ... 13.55 
D DUEL·N·DROIOS (OJ . . 18.95 
D DUEL·N·OROIOS .. . . . . . .. . . .13.55 
0 INVADERS FROM SPACE . . . . . . . . . . 13.55 
0 INVADERS FROM SPACE (OJ . . . 18.95 
D PIGSKIN {OJ .. . . . . . . . . . . . . . . . . 18.95 
0 PINBALL . . . . . . . . . . 13.55 
D PINBALL (OJ . . . . . . . . 18.95 
D EVEREST EXPLORER .. 13.45 
D EVEREST EXPLORER (DJ . . . ........ . .. 18.95 
D SUPERSCRIPT (DJ .28.95 

LOBO 
D ELDOS (0) . . . . . 125.00 

MED SYSTEMS 
D OEATHMAZE 5000 . . . 11 .65 
0 RATS REVENGE . . .. .... . . 11.65 
0 REALITY ENDS ... . .. 8.95 

HAYDEN 
D SARGON 11 . . .. . . .. .. 25.00 
0 SARGIN II (OJ . . . . . 30.00 

AUTOMATED SIMULATION 
D STAR WARRIOR (CASS. OR DISK] .. . . . 35.95 
D THREE PACK (0] . .... .... . .... . . .. . . . 45.00 
D STARFLEET {CASS. OR DISK) .. . . . . . . 22.50 
D INVASION (CASS. OR DISK] . . . 22.50 
D APSHAI (CASS. OR DISK] .. . . . .. 35.95 
D AYN (CASS .. OR DISK) .. ...... . . . ... 17 .95 
D MORLOC (CASS. OR DISK] .. . . . 17.95 
D RIGEL (CASS. OR DISK ] ... . . . ... . 26.95 
D HELLFIRE )CASS. OR DISK ] . . .35.95 

BIG FIVE SOFTWARE 
D ATTACK FORCE (MODEL 1 OR 3) ... .. 14.30 
0 GALAXY INVASION (MODEL 1 OR 31 .. .. 14.30 
D METEOR MISSION II (MODEL 1 OR 3) .....14.30 
D SUPER NOVA (MODEL 1 OR 3) . .. ...... 14.30 
D COSMIC FIGHTER (MODEL 1 OR 3) .. . .. 14.30 

COMPUTER SIMULATIONS COMPANY 
D BATTLE OF BULGE·BASTGONES ... . .. . 17.95 
0 D·DAY INVASION OF FRANCE ... . ....... 1795 
D DARK KINGDOM . . .. ..... . .. ........ . . . . 11.75 
D DOG RACE. COLOR ONLY (CJ ... ..... . . .. 5.95 
D ELECTRIC ALARM . .. . . . . . . . . .. .. . . . . . 4.95 
D EMPIRE STRIKES BACK . . .. . . . .. 13.55 
D GREAT DICTATOR..... .. 7.25 
0 JEDI KNIGHT ....... .. . ... 11.75 
0 LUNAR ENCOUNTER . .. .. .. . ... 11.75 
D MERCENARY . .. .. .... . 8.95 
D MICRO ARCADE .. ..... . .. .. ... . ...... 13.55 
D SHARK. COLOR ONLY (C( . 5.95 
0 SLOT MACHINE . . . . .. . .. . . . . . .. . . . 7.25 
D BATTLE OF BULGE-ST. VITH . . . . 13.55 
D STAR CRUISERS. ... . . .. . ..... . 13.55 
D TYPE WRITERS .. . . . . . .. . . . . . ... . . ... 17 95 
D U-BOAT. COLOR ONLY (C(. . . 5.95 
D ORION WAR. COLOR ONLY [C( . . .. 5.95 
D POLARIS. COLOR ONLY (CJ . . ...... .. 5.95 
D ASTEROID PIRATES .. . . . 13.55 

INSTANT SOFTWARE 
D AIR FLIGHT SIMULATION . .... . 7.25 
D AIRMAIL PILOT .. . . .. .. . . . .. .. . . .. .. 8.95 
DALL STARS (OJ....... .... .. .31.55 
D ASTEROIDS (DJ . .. . . . 17.95 
D ASTEROIDS .......... .. ..... .......... 13.55 
D BASIC PROGRAMMING ASSISTANT .. ... 13.55 
0 BALL TURRET GUNNER .. . . .. .. ......... 8.95 
D BATTLEGROUND .. . ......... .. . ... . ..... 8.95 
0 CHECK MANAGEMENT (OJ . . . . . . . . . 36.55 
D CHESSMATE430 ........... .... . . .. ..... 17.95 
D THE COMMUNICATOR . . . . . . . . .. . . 8.95 
D COSMIC PATROL .... . . . 13.55 
D COSMIC PATROL (DI. ...... . ..... . . . 17.95 
0 DAREDEVIL . . .. . .. . .. .. . . . • .. .. . . . . 8.95 
D DISASSEMBLER .. .. . . ... .. .. 8.95 
0 DISK EDITOR (OJ .. ........ . ... .. .....36.55 
D DISK SCOPE )DJ .. • .. .. . • • . .. .. 17.95 
D OLOIS (OJ ....... .. .. .. 17.95 
D DEVICE DRIVERS. . . . 17.95 
D ENHANCED BASIC . .... . .. . . . . . . .. ... .. 22.50 
D ELEC REPRT GEN . . . . . . . .. .. • • . . . . . . 8 95 
0 FLIGHT PATH ... ... ... ...... ... . .. ..... . 8.95 
D FLYING CIRCUS (DJ. . ......36.55 
D GEOGRAPHY (DJ .......... .. ... .. ... .. 45.00 

INSTANT SOFTWARE 
D 1.0. TEST .. .. .. . . . . . . . .. .. . . . . 8.95 
D INVADERS.. . .... .. . . ... . . ... 8.95 
D INVESTORS PARADISE . . ..... , , . . . . . . . 8.95 
0 IRV .... .. .... ... . . ... ... . .. ....... . . . 22.50 
D IRV {OJ.. . .. . .. .. ....... .. .. .... . . . . . 27.55 
D JET FLIGHTER PILOT .. . . . ... ... .. .. .13.55 
D MIND WARP ...... . . .... . ... . . . . . .. 8.95 
D MONEY MADNESS .. .. . . . . . .. ... . . . 8.95 
D NIGHT FLIGHT . . . . . . .. . . .. . .. ... . ... .. . . 8.95 
D ONE·D MAILING LIST (OJ . . . . . 22.50 
D OTHELLO .. . . . . . . . . . . . . . . . . . . . . 8.95 
D PROGRAMMER'S CONVERTER . . . . .. . 8.95 
0 OSL MANAGER (OJ . . . . .. .. .. .. . . 17.95 
D SANTA PARAVIA FIUMACCIO . . . 8.95 
D SKIRMISH-80 .. . . . . . .. .. . .. . . . . . . 8.95 
D TERMINAL.SO.. ... .. .. ... .. .. .. . 22.50 
D TLOIS . . . . . .. . . . . . . . . . . . . . • . . . 13.55 
D UTILITY I ........... . . . ............. . . . .. 7.25 
D UTILITY II . .............. . ..... . ..... . ... 7.25 
D WINNERS DELIGHT ...... .. .... . . 8.95 
D WOROSLINGER . . .. 26.00 

PERSONAL SOFTWARE 
D CCA MGMT·TRS-80 .. . . . . .. .. . . . . . . . . . . 65.00 
0 MONTY SPACE MONOPOLY (OJ . . ..... . . 35.95 
D ZORK (OJ . .. . ......... . ........ . ... . .. 35.95 

QUALITY SOFTWARE 
D DEBUG . ......... ... ... ... ..... . . .. 13.55 
D FASTGAMMON . . . .. .... . ..... . ... . .. 17.95 
D LOWBALL POKER . ..... . ... . ... .. , ... . 10.45 
D BANKSHOT . ... .. . . .... ..... . . . . .. 8.95 
D POKER PETE . . .... . . . . 10.45 
D RUMMY MASTER . . . . .. 10.45 
D 3D TIC TAC TOE .. .. .. .... 13.55 
D as LIGHT PEN .. . . . . . 17.95 
D SKETCH 80 . . . . . 13.55 

STRATEGIC SIMULATIONS 
D COMPUTER BISMARCK (DJ . . . . . 51 .50 

D COMPUTER BISMARCK . . . . . . .. 42.00 


SUB-LOGIC 
D T80-FS1 FLIGHT SIMULATOR .22.00 

D 30 GRAPHICS . . . . 26.50 


BOTIOM SHELF 
D ANALYSIS PAD (0( ...... . .... .. . . ... . . 90.00 

D BASIC TOOLKIT .... . .... . .... . . . .... . . . 17.80 

D BUSINESS MAIL (OJ ......... .. ..... . 100.00 

D CHECKBOOK II {DJ . ......... . .. . ... . ..44.50 

D CHECK REGISTER (DJ .. . .......... . ...67.00 

0 HEAD CLEANER (DJ ........ . ...... . ... . 17.00 

D INFO SYSTEM {DJ ...........• ..• . , . .... . 44.50 

D LIBRARY 1()() .................... .... ...44.50 

D SYSTEM DOCTOR (OJ ......... . .......35.S!J 

D SYSTEM DOCTOR . . . . . . . . . . . . . . . . 26 00 


MICROSOFT SOFTWARE 
D ADVENTURE (OJ ........ . .... . .... . .. . 25.50 

D ASSEMBLY DEVELOPMENT (OJ ..... . . . 80.00 

D BASIC COMPILER (OJ . . . . . . . . . . 175.00 

D EDITOR/ASSEMBLER .. .... . . . .. ... .... . 25.00 

D FORTRAN COMPILER (OJ .... . ... .... . . 80.00 

D LEVEL Ill BASIC .... ... .. .. . . .. .... . . .. . 44.00 

D MuMATH {DJ . . . ... .. ... . . . . ......... . . 64.00 

D OLYMPIC OECATHALON (CASS OR DISK) . . . 20.00 

D TYPING TUTOR .... .. .. .. . .. . . . ... . . . .. 13.55 


If you don't see it listed, write ... we probably have it in stock! 

Ship the above programs as checked to: Number of Programs Ordered .... 

Mr./Mrs. Amount o< order . . . .. .. . . 

N.Y. residentsaddSalesTax .. . . ... ---- ­

Add shipping anywhere in the U.S. 2.00 

State __________ Zip ____ 
Total amount enclosed ... . . .. . ... . ---- ­

Charge my: 0 Master Charge 0 Visa 

C-TRS-80 Color 
D- on Disc 
If not marked ­ Cassette 

I have a -- ­ ----------- ­
name of Computer 

Signature --- ­ - - - - - --- ­

with k memory Card No. ---- ­ - Expires -- ­ - - ­
Personal Checks please allow 3 weeks. 

Mail to: I DIGIBYTE SYSTEMS CORP. I 
TRS-80 is a registered trademark of TANDY CORP. I\ 31 East 31st Street, New York, N.Y. 10016 

' Prices sub1ect to change without notice (212) 889-8975 ,...226 /' /------------------------------~ 
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f ~E,E CATALOGUE 
WITH EVERY ORDER! 

SCRIPMOD 
By TERRY FI VEASH 

Scripmod Features 
• Allows you to use all those neat things 

your printer does from Scripsit ' 
• For use with any smart printer. 
• Does not require special drives for 

your printer . 
• Use with LP IV, OW II, IDS 440, IDS 

460 , NEC, DIABLO, QUME, and 
more! 

UNDERLINING, SUPERSCRIPT, 
SUBSCRIP, BOLD TYPE, PITCH ES. 

YOU CAN EVEN UNDERLINE SPACES! 

This Program is a must for 
every Scripsit user. 

Scripmod is supplied on disc 
with full documantation. 

$39.95 
Print Central 

A utility for those with smart pr inters . 
To send a control code to your pr inter , 
simply press the clean key and the ap· 
propriate letter key and see instant 
execution . Any code from 1 to 31 may be 
sent. 

MODEL I - $24.95 

By Ken Hayes 

Shoot rays through black 
box. in search of hidden 
stars. Watch out! 
They're not always 
where they seem. Model 
I or Ill , 16K Level II Min­
imun. $14 .95 

mI 

THE TEMl'l.E ;, 
Ol'RAH g:;. 

VIDEO SCREEN FILTER 
Hard acrylic plastic screen 
that's easy to install - easy 
on your eyes. 

GS 1 - Model I . . .. $14.95. 
GS 2 - Model 11. 111 . S14.95 
GS 3 - Leedex 100 . $14.95 
Special Size . $16.95 

80 KISMET 
By Wendell Routon 

Super version of this 
otd game for your 
Model I or Model 111 
TRS-80. Graphics. 16K 
Level II Minimum. 

THE TEMPLE OF RAH 
By Dan Case 

Rescue the fair prin­
cess from the clutches 
of the people of Rah 
before it' s too late! 
Super adventure with 
sound! For Model I or 
Ill, 16K Level I I mini­
mun. $14.95 

~ VISA - MASTERCARD~ 
~ A dd3% 

Oklahoma Resi dents add 2% tax . 

C.O.D. ' s WELCOME! 

If~ v-38 

P RODUCTS CO 
414 South Oak 
Sapu lpa, Okla. 74066 

[918] 224-9588 

Program Listing 3 

00100 ; LINE DRAWING ROUTINE FOR 16K LEVEL II ON VIDEO 
00110 ; SCREEN PRI NT ROUTINE IS FOR BASE II PRINTER 
00120 ; BOB BOOTHE 8 - 12- 80 

41A3 00130 ORG 1 6804-1 ;LINE LOCATION 
41 A3 C3567E 0014 0 JP LINE ; AUTOMATICALLY ENABLE 
41A0 00150 ORG 16801-1 
41A0 C33D7F 00160 JP SAVE 
4 17C 00170 ORG 1676 5- 1 
417C C31A7F 00180 JP FIELD 
419A 00190 ORG 167 95-1 
419A C32A7F 00200 JP RSET 
7E4A 00210 ORG 32330 ; SO END IS 7FFFH 
7E4A 000 0 00220 STAR TX DEFW 0 ; RESERVE 2 BYTES FOR EACH VARIABLE 
7E4C 0000 00230 STARTY DEFW 0 
7E4 E · 00 00 00240 ENDX DEFW 0 
7E50 0000 00250 ENDY DEFW 0 
7E52 00 00 00 26 0 DIRX DEFW 0 
7E5 4 0000 0027 0 DIRY DEFW 0 
7E56 09 00280 LINE EXX SAVE REG I STERS 
7E57 2A4E7 E 00290 LO HL , (ENDX) ;GET END OF LINE 
7E5A EDSB4A7E 00300 LO DE, (STARTX) ;GET START 
7E5E 6C 00310 LO L, H ;PUT MSB ' S INTO LSB'S 
7ESF 2600 00320 LO H,0 ;MAK E MSB ' S 0 
7E61 SA 00330 LO E, D 
7E62 1600 00340 LO D,0 
7E 64 B7 00350 OR A ; RESET CARRY FI.AG 
7E65 ED52 00360 SBC HL ,DE ; COMPUTE DIRECTION 
7E67 22527E 00370 LO (DIRX),HL ; SAVE DIRECTION 
7E6A 2A507 E 00380 LO HL , (ENDY) ;REPEAT FOR Y DIRECTION 
7E6D ED5B4C7E 00390 LO DE , (STARTY) 
7E71 6C 00400 LO L,11 
7E72 2600 00410 LO H,0 
7 E7 4 SA 00420 LO E,D 
7E75 1600 00430 LO D,0 
7E77 B7 0 0440 OR A 
7E78 ED52 004 50 SBC HL , DE 
7E7A 22547 E 00460 LO (DIRY) , HL 
7E7D 2A527E 00 470 LO HL, (DIRX) ; OPTIMIZE DI RECTIONS 
7E80 ED5B54 7E 004 80 LO DE, (DIRY) 
7E8 4 70 00490 LO A,L ;STORE BIT 7 ' S 
7E85 E680 00500 AND 80H 
7 E87 47 00510 LO B,A 
7E88 7B 00520 LO II, E 
7E89 E680 00530 AND 80H 
7 E8B 4F 00540 LO C,A 
7E8C CB25 00 550 SHIFT SLA L ;SH IFT UNTIL 7 ' SCHANGE 
7E8E CB23 00560 SLA E 
7E90 70 00570 LO A, L 
7E91 E680 00580 AND 8 0H 
7E93 BS 00590 CP B 
7E94 2008 00600 JR NZ , DSHIFT ;IF NOT SAME DONE SHIFT 
7E96 7B 00610 LO A,E 
7E97 E680 00620 l\ND 8011 
7E99 B9 00630 CP c 
7E9A 2002 006 40 JR NZ,DSHIFT 
7 E9C 18EE 00650 JR SHIFT ; SHIFT ' EM AGAIN 
7E9E 22527 E 00660 DSHIFT LD (DIRX) , HL ; SAVE THE NEW DIRECTIONS 
7EA1 ED53547E 00670 LO (DIRY), DE 
7EA5 CDDA7E 006 80 NXTBLO CALL SET ;SET THE BLOCK 
7EA8 AF 006 90 XOR A 
7EA9 2A4E7E 007 00 LO HL , (ENDX) ;DOES START = END YET 
7EAC EDSB4A7E 0 07 1 0 LO DE , ( STARTX ) 
7EB0 ED52 007 20 SBC HL ,DE 
7EB2 2818 007 30 JR Z,MAYBE 
7EB4 2A4A7E 007 40 NOTYET LO HL, (STARTX) ;ADD DIRECTION TO START 
7 EB7 ED5B527 E 007 50 LO DE , (DIRX) 
7EBB 19 00760 ADD HL,DE 
7EBC 224A7 E 0077 0 LO (STARTX ) , HL 
7EBF 2A4C7E 007 80 LO HL , (STARTY) 
7EC2 EDSB547E 007 90 LO DE, (DIRY) 
7EC6 19 008 00 l\DD HL,DE 
7EC7 224C7 E 00810 LO (STARTY) ,HL 
7ECA 1809 00820 JR NXTBLO 
7ECC B7 0083 0 MAYBE OR A ;RESET CARRY FLAG 
7ECD 2A507 E 00840 LO HL, (ENDY) ; LINE COULD BE VERTICAL 
7 ED0 ED5B4C7E 00850 LO DE , (STARTY) 
7ED4 ED52 00860 SBC HL , DE 
7ED6 20DC 00870 JR NZ , NOTYET 

Program continues 
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Data Acquisition

and Control 


for the TRS-80* 

Eight pro tected analog inputs 0·5 Vdc 8 :!: 1 bit accuracy 
Eight protected dig ital inputs and e ight optoisolated 
d igital outputs 
Two 1oystick ports (accommodates Rad io Shack· 1oys t1cks1 
Up to 4000 bytes/second AID data acquisi tion 
Interrupt-driven software package inc luded 
Detailed applica tions manual for: 

• HOME SECURITY - burglary. f i re 

• ENERGY MONITOR - fuel use. etc . 
• WEATH ER STATION - temperat ure . so lar 
• APPLIANCE CONTROL - lights. alarms 
• GRAPHICS & GAM ES - software included 

STARBUCK-8882: Fits any Model I Level II TRS-80. installs 1n 
minutes. Includes c ase. power supply. connector cable. extra 
expansion card edge. complete software package. and detai led 
applicat io ns m anua l. Assembled and tested. $180.00 ppd. 
Manuals and documentat io n only (inc ludes software & 
applicatio ns). $4.00 ppd. 

To order write : ,,..51 1

STARBUCK DATA CO. 
PO. Box 24, Newto n, MA 021 62 

Massachusetl s resident s add 5% sales lax . 

•TRS·80 and Radio Shack are trademarks o f Tandy Corp 

M .ODELS I ANDlll 
ALL PROGRAMS USE TESTED 

MICRO - TY PIT A text editing program that uses the keyboard "as is" like a 
typewriter. All edit and prompt functions are "built In" so Instruction or learning 
is minimum. Text can be generated three pages at a t ime and printed ei ther 
numbered, or unnumbered single or double spaced . Also, right just ification is 
optional. Does not require substitution of @ for commas or any other character 
revis ion. Slowest function is transferring text to and from tape. Neat error free 
text with large print titles. Excellent for specificat ions, agreements, instruc· 
lions, form letters or announcements. Complete with sound for TRS-80 Model I 
level ff and Microteck printer easily adaptable to other printers. PRICE ... $25.00 

CLIENT F ILES Allows keeping several contracts for up to 20 cl ients. Enter 
contracts including either payment amounts or percentages. As bi lls are sent 
out and payments received, the program is a record by contract of amounts 
outstanding and not billed including a summary of receivables and work in prog­
ress. Works well with one to 3 projects for a dozen or so clients. PRICE . . . $25.00 

Engineering Programs 

LI GHTING CALCULATI ON S Calcu lates the requi red number of fix tures 
for a room given the dimensions and reflectances by the zone cavi ty method. 
Three standard fixtures are "built in" so that 8 room calculations are made to 
compare results such as watts, footcandles and number of f ixtures. 

PRICE ...$30.00 
ENERGY ANALYS IS The program evaluates a Building per ASH RAE 90.75 

by calculating the allowable and actual U values and OTIV for large commercial 
" B" type Buildings. PRICE . . . $20.00 

All tapes furni shed with full documentation and instruct ions. Documentation, 
Instructions and Source list only. . . . .. .. . . $15.00 

All programs require Level II and 16K. Printer is required for MICRO-TYPIT and 
optional on all others. Don't forget to include the Model number (I or Ill) with your 
order. 

Send Check or Money Order (no COD's please) to: 

.... 52 

Coolidge & Associates 
1317 S. CONGRESS AUSTI N , TEX A S 7 8704 (512) 'H3 - 532 9 

.,.. See List of Advertisers on page 306 

Dept c, Box 839 I No Hollywood, Ca 91603 I <21 3) 764-3131 

INTRODUCES 

Nrw~rrtpt 
PROFESSIONAL 

WORD PROCESSING 
<*> f o r t h e <*> 

TRS-eo®Models I and III 

Powerful editing and formatting features formerly 
available only on large IBJ.\,Time-Sharing computers 

Easy-to-use !r!:!f. Full-Screen Editing 

Typeahead - never loses keystrokes 

Flexible - big documents, Form Letters, Index, 
Table of Contents, block move/ copy, global change 

EPSON®MX-80 - all 12 fonts, including EMPHASIZED 

Line Printer IV - Right-justified Proportional font 
<ours was the first complete s ystem to do sol 

PLUS: underlini n g, subscripts, s u per scr i p t s 

d cub le-width, Centering, and much more 

Diablos®and others: underlining and good support 

Excellent documentation - hundreds of examples 

Introductory Price: $ 79 . 95 

<until 7/31181, the n $99 .95, and l!ill a bargain!) 

Requires 481C, runs under TRSDOS~ NEWDOS, 
NEWDOS/S{f, VTOs® 4.0, LDOs1: <Upgr ade privilege 
from SUBSCRIPT applies to current licensees. ) 

DVORAK 

Keyboard translator with press-on labels: $19.95 
Typing Tutor (requir es a translator>: $19.95 
Special: Both DVORAK programs: $34.95 

(32K disk s ystems> 

Software Speedups 

FASTER $29.95 

Analyses executing BASI C programs , then 
identifies a s imple program change to improve their 
execution speed. NO hardware changes !!!t involved, 
works with packages as well as your own code and 
can reduce run-times by 1 o-so•,,.. . Example : 
"move selection" in "Othello" dropped from 48 to 32 
s econds . Runs on 16-48 K Level II t ape or dis k. 
Models I and III. Written in Z-80. Thi s will be one 
of your most valuable utilities ! 

XTEND40 $1 9.95 

Quickly upgrades Model I 35-track disks to 40 
tracks with your 40-t rack drives and DOS. 

ORDERING 

We accept checks, C.O.D's, charge, and even cash. 

Telephone order s accepted fo r M/ C and VISA • 


Please add $3 ,00 for shipping to orde r s under 

$25.00. Add 6'1. tax in Calif. , and 10'Y. outside U.S.A. 


v441 
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SOFTWARE 

AUTHORS 


With the experience of market ing our 
own "in house" software line, Pensadyne 
Computer Services Is now actively seeking 
quality software from the mlcrocomputing 
community with a view to Its publicat ion. 
We Invite you to find our ads In this and 
other Issues of 80 M lcrocom put ing and 
read them carefully. Please note the quali t y 
not only of our product , but our after sales 
service. Every piece of soft ware that we 
publish wi ll receive th is same support . 
Have you been hold ing back that software 
you want to market because you have been 
unimpressed by the organizations that are 
present ly sel li n g sof tware? Pensad y ne 
Computer Services may just be the organ­
izat ion that you are looking for. Tapes 
and /or d isks containing your software 
should be sent to the address below, and 
marked " Attn : Review Department". We 
have facilit ies for test ing and evaluating 
software tor the TRS-80 Model I , 11 and 111. 
Subject material is unlimited. Pensadyne 
Computer Services: not the on ly com pany 
publishing TRS-80 software, but better 
than a lot of the alternati ves . 

COMPUTER SERVICES _, 207 

4441 WEST FIRST AVE., VANCOUVER. 8.C. V6R 4H9 

• 
: COMPILERS : 
: ACCEL2: Compiler for TRS-80 Disk BASIC Compiles e 

6 selected subset to Z80 machine code 1n all four variable types. • 

e compact !K run-time component con trols in terpreter 10 stream- : 

e line all other statements and !unctions. Technique minimises • 

e cod.eexpansion without impairing huge speedups tor true double • 
e optimisation Six diagnostic messages. Local/Global options 

e increase compatibility w1lh sub1ec t programs. Output save to : 

e Disk. tapes. Professionals note No royalties on the derived • 

e code. U"s like having a 100 mhz clock $88.95 • 

e ACCEL: Compiler !or TRS·80 Level II BASIC. Same huge e 
• speedups as ACCEL2 but in INTEGER variable type only. Run- • 
• time component just 256 bytes. ideal !or graphics. games in • 
: 16K. Developed in Britain by Soulhern Software. . .. .. 44.95 • 

e TSAVE: Writescompiler output to SYSTEM tape $9.95 : 

: SOFTWARE CPU™ : 
• Super STEP: An imated Z80 Programming Mod.els. Disas- • 
• sembler. Single-step/TRACE modes with intelligent RAM • 
• Window. 5 user-selectable Windows. single and cumulative e 
• instruction times 1n microseconds. Reference Space. much • 
• more. Big booklet. a Z80 Software CPU. 16K Level II TRS-80. • 
: TBUG required. No. BL-0 $19.95 : 
e Super TLEGS: RelocatesTBUG, Super STEP .S9.95 e 
: EMU 02: Animated 6502 Programming Models, Disassembles : 


to 6502 mnemonics. Single-step/TRACEmodes. 6502 coun­
: terparts to #B. #J, #R, #F and #G commands. fast Cross- inter· • 

• preter,keyboard scan port with p-instructions DB.EB control. : 

• paging1n virtualaddress space. more. Big booklet &SYNERTEK • 
e card. a 6502 Software CPU . 

e 16KLevelllTRS·80, TBUGrequired. No. BL·! . .$24.95 : 


: COLOR COMPUTER : 
• COCOBUG: 6809 Debugging monitor for TRS·80 Color Com- e 
e puter. Examine, modify memory/CPU registers, place break- e 
e points. execute single instructions or entire machine language e 
e programs in real time. Includes 6809 Reference card, runs in e 
e 4K. $19.95 e
• •ee MASTERCARD/VISA 
: Inc!..75 postage, CA add 6% : 

• ALLEN GELOER SOFTWARE •. l . 

: Box 11721 . Main Post Office •. 
• San Francisco, CA 94101 • 

: ~~,J.· _,79 : 
e TRS·80. TBUG tm Radio Shack/Tandy Corp e e Software CPU tm Allen Gelder Software e 

"Most readers will notice that the bolt 
has a hexagonal shaft rather than a 
round one; well, let's see you try to 

draw a circle with straight lines. " 

7ED8 D9 00880 
7ED9 C9 00890 
7EDA 3A4B7E 00900 SET 
7EDD ED4B4C7E 00910 
7 EE1 1E00 00920 
7EE3 CB47 009 30 
7EE5 C4l 87F 009 40 
7EE8 CB3F 00950 
7EEA 6F 00960 
7EEB 2600 0097 0 
7EED 78 00980 
7EEE D5 00990 
7EEF 114000 01000 
7EF2 B7 01010 
7EF3 ED5 2 01020 
7EF5 C603 01030 
7 EF7 D603 01040 BIT 
7EF9 19 01 050 
7 EFA FE03 01060 
7 EFC 30F9 01070 
7EFE Dl 01080 
7EFF CB27 01090 
7F01 83 01100 
7F02 11 003C 01110 
7F05 19 01120 
7F06 47 01130 
7F07 04 01140 
7F 0 8 11117F 01150 
7F 0B 13 01160 FINDT 
7F 0C 10FD 01170 
7F0E lA 01180 
7F0F B6 01190 
7Fl0 77 01200 
7Fll C9 01210 
7Fl2 01 01220 TABLE 
7Fl3 02 01230 
7F l4 04 01240 
7Fl5 08 01250 
7 Fl6 10 01260 
7Fl7 20 0127 0 
7Fl8 le 01280 ADDOFF 
7Fl9 C9 01290 
7F l A D9 01300 FIELD 
7F l B 21003C 01 310 
7FlE ll013C 01320 
7F21 01FF03 01330 
7F24 36 B0 013 40 
7F26 EDB0 01350 
7 F28 D9 01 360 
7F29 C9 01370 
7F2A 09 01380 RSET 
7F2B 010004 01390 
7F2E 21003C 01400 
7F31 7E 01410 REVERS 
7F32 EE3F 01420 
7F'3 4 77 01430 
7F35 23 01440 
7F36 0 B 014 50 
7F37 78 01460 
7 F 38 Bl 01470 
7F39 20F6 0 1 4 80 
7 F 3B D9 014 90 
7F3C C9 01500 
7F3D 09 01510 SAVE 
7F3E 3ElB 01520 
7F40 CDD47F 01530 
7F43 3E64 01540 
7F45 CDD47F 01550 
7F48 3ElB 01560 
7F4A CDD47F 01570 
7F 4D 3E6 2 01580 
7F4F CDD47F 01590 
7F52 3E0E 01600 
7F54 CDD4 7F 01610 
7F57 21003C 01620 
7F5A 0610 01630 
7 FSC cs 01640 LOOP 
7F5D CDB37F 01650 
7F60 CDEE7F 01660 
7 F63 114000 01670 
7F6 6 06 40 01680 
7F68 CB 46 016 90 TOPLIN 

EXX 
RET 
LD A, (STARTX+l ) 
LO BC, (STARTY) 
LD E,0 
BIT 0 , A 
CALL NZ,ADDOFF 
SRL A 
LD L ,A 
LD H,0 
LD A, B 
PUSH DE 
LD DE , 64 
OR A 
SBC HL , DE 
ADD A, 3 
SUB 3 
ADD HL ,DE 
CP 3 
JR NC , BIT 
POP DE 
SLA A 
ADD A,E 
LD DE , 15360 
ADD HL, DE 
LO B,A 
INC B 
LD DE , TABLE- 1 
INC DE 
DJNZ F INDT 
LD A, (DE) 
OR (HL) 
LD (HL) ,A 
RET 
DEFB 01H 
DEFB 02H 
DEFB 04 H 
DEFB 08H 
DEFB 10H 
DEFB 20H 
INC E 
RET 
EXX 
LD HL,15360 
LD DE , 15361 
LD BC,1023 
LD (HL) ,128 
LDIR 
EXX 
RET 
EXX 
LO liC,1024 
LO HL , 15360 
LD A, (llL) 
XOR 3rn 
LD (HL) ,A 
INC HL 
DEC BC 
LO A, B 
OR c 
JR NZ , REVERS 
EXX 
RET 
EXX 
LD A, 27 
CALL PRTOUT 
LD A,100 
CALL PRTOUT 
LD A, 27 
CALL PRTOUT 
LD A, 98 
CALL PRTOUT 
LO A,14 
CALL PRTOUT 
LO HL , 15360 
LD B,16 
PUSH BC 
CALL TRSMIT 
CALL DELAY 
LD DE,64 
LD B,64 
BIT 0 , (HL) 

;RETURN WITH OLD REG 'S 


;SET PIXEL (A,B) 

; GET A AND B FROM MSB ' S 


;IS A ODD 

; BI T WILL BE ODD 

; DIVID E BY 2 

;MAKE CHARACTER POSITION 

; IN HL = 0 TO 64 

;WORK ON Y DIRECTION 

; SAVE E 

;64 CHARACTERS PER L INE 

; RESET CARRY FLAG 

;SUBTRACT ONE LINE 

;ADD ONE LINE SO A>3 

; DIVIDE BY 3 

; ADD A L INE EACH TIME 

; IS A<3 YET 

;IF NO, KEEP SUBTRACTI NG 

;GET OLD PART OF BIT 

;DOUBLE REMAIND ER 

; ADD OLD REMAINDER 

; START OF VIDEO 

;COMPUTE ADDRESS 

;PUT BYTE IN B 

; SO NOT 0 


; FIND POSITION IN TABLE 


;BIT 0 

;BIT 1 


; LET E= l FOR ODD BIT 


; SAVE REGISTERS 

; START OF VIDEO 

; START + 1 

;NUMBER OF BYTES 

; GRAPH IC BLANK 

; COPY 


; REVERSE VIDEO ROUTINE 

;NUMBER OF BYTES 

; START OF VIDEO 


; 0011 1 111 BINARY 


;DECREMENT COUNTER 

; CHECK IF DONE 


; RE PEAT TIL DONE 


; SCREEN PRINT ROUTINE 

;ESCAPE 


; 64 CHAR PER LINE 


;ESCAPE 


; SET VERTICAL LINE 


; SPAC I NG TO 14 HALF DOTS 


;NUMBER OF LINES 


CHARACTERS PER LINE 
6 4 CHARACTERS PER LINE 
TEST FOR BLOCK 

Program continues 
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Your best 
Model Ill 

peripheral buy 
is amodem. 

OK, you've familiarized yourself w ith 
your new TRS-80 Model Il l, and you're 
ready to expand. 

You've got plenty of per ipherals to 
choose from. 

Disk drives, voice boxes, printers, 
joy sticks- the list is almost endless. 
And all may help you get more enjoy­
ment out of the info you put in. 

But t here's the catch. Your Model Ill 
still relies solely on you for input. With­
out you to write increasingly complex 
programs-or pay cold cash to buy 
them-it's blind, deaf and dumb. 

The real expansion will begin only 
when you give it ready access to the 
larger world of data communications. 
The world of free-access "bulletin 
board" resources. The world of elec­
tronic mail, instant news and f inancial 
reports and games from vast, afford­
able services like Source and Compu­
Serve. Jhe world of thousands of 
computer people just like you, in 
homes and businesses around the 
block and across the country. 

It's a world you can tap through your 
telephone ... but only if you're prop­
erly equipped. 

You need a modem. And not just 
any modem. 

You need LYNX. 

The new LYNX. It's the latest innovation from the 
people who made data communications affordable 
for TRS-80 Model I and Apple II users. It's the best 
first step you can take in expanding. It makes your 
Model Ill a whole new animal. 

STILL AVAILABLE- LYNX for TRS-80 Model I. 
Price: $279.95. 

~~DLYl\tX..0 
123 LOCUST STREET LANCASTER. PENNSYLVANIA 17602 
Phone 717/291 -1116 

TRS-80 is a t rademark of the Radio Shack Division of Tandy Corporation. 

Your best 
Model Ill 

modem buy 
is LYNX. 

The new LYNX is the ideal modem for 
your Model Ill. That's because it's the 
key element of a total direct-connect 
te lephone communications package. 

This package-including serial and 
computer bus interfaces, cables and 
terminal software-is available to you 
for a remarkable SINGLE PRICE: 
$299.95. 

Compared to other modems, LYNX 
is superior. It doesn't make you buy 
adapter cables or circuit boards sepa­
rately to bring it on line. It provides a 
full one-year factory warranty, instead 
of the "normal" 90 days. 

It includes performance features­
like auto dial/answer, programma­
ble 1/0 porting, variable word length, 
parity and stop bits-that are either 
optional at extra cost o r unavailable 
with other modems. It requires no tools 
to install. 

It can be used with any TRS-80 
communications programs; it's not re­
stricted to its own special software. 
A full range of easy-to-f ind ST-80 
cassette and disk software au­
thored by Lance Micklus is available 
nationwide. 

And best of all , when you compare 
the LYNX price with the total cost of 
bringing any other modem on line, it 
could save you OVER $100. 

V" 278 

ADVENTURE INTERNATIONAL 
Longwood, FL 
800/327-7172 

THE PROGRAM STORE 
Washington, DC 
800/424-2738 

ADVANCED COMPUTER PRODUCTS TSE HARDSIDE 
Irvine, CA Milford, NH 
800/854-8241 800/258-1790 

STEVENS RADIO SHACK SIMUTEK 
Phoenixville, PA Tucson, AZ. 
800/345-6279 800/528-1149 

Call one of these LYNX handlers today-TOLL FREE: 
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FILE TRAN 
Transfers your 

TRS-80 Software 
to CP/M 

• Machine language COM FILE 
directly compatible with your 
CP / M system. 

• Automated terminal configurator. 
• Memory displayed in both HEX 

and ASCII. 
• Any disk Sector-Selected and 

displayed in both HEX and ASCII. 
• Transfers both data and program 

files by file name byte by byte . 
• Newly c reated files scanned for 

pote ntial errors between level II 
BASIC and MBASIC 5.0 or 
later . 

• 	CP/ M files scanned for any 
selected string. 

• 	Searches any program for all 
occurrences of any string. 

• 	Generates a variable cross refer ­
ence. Invaluable feature for any 
system level conversion and 
debugging. 

• Displays 	both CP/ M & TRSDOS 
di rectories. 

FILETRAN Disk and Manual TRS-80 
I or II . . . . . . . . $99 

Transfe r e ither way from C P/M 
TRSDOS for Mode l I .. . .. .. $1 49 

Manual alone (Price c redited to 
purchase) ......... .. ... ... $20 

Add $2 shipping and 6% sales tax in 
Caldorn1a. 

Order FILETRAN Today 

O FILETRAN Disk and Manual 
0 2-Way Xfer feature for Model I 
D Manual alone 
O Send descriptive literature 
My check is enclosed for $_____ _ 
Name ------------- ­Street ______________ 

City ------------- ­State Zip _ _____ 
O VISA O M/C_______ 

4 digits above name 
card#_____________ _ 

Signalure_____________ _ 

S<·nd 10 

BUSINESS 


PRODUCTS 

609 Livermore Ave. 
Livermore, CA 94550 v382 
(41 5) 449-4412 

L------------­
76 • 80 Microcomputing, June 1981 

"/ decided I would need to add a time delay 

to let the printer cool off between lines. 


The original screen print time was 

about two and a half minutes long. 


My first time delay extended the 

total time to five minutes." 


7F6A CDDF7F 01700 CALL SPOT 
7F6D CB4E 
7F 6F CDDF7F 

01710 
01720 

BIT 
CALL 

1, (HL) 
SPOT 

7F72 23 017 30 INC HL 
7F73 1 0F3 01740 DJNZ TOPLIN 
71'7 S B7 017 S0 OR A 
7F76 EDS2 0176 0 SBC HL,DE 
7F7 8 CDC17 F 01770 CALL BLANKS 
7F7B CDB37F 017 80 CALL TRSMIT 
7F7E CDEE7F 017 90 CALL DELAY 
7F81 06 40 01800 LO B,64 
71'83 CBS6 01810 MID LIN BIT 2 , (HL ) 
7F8S CDDF7F 01 820 CALL SPOT 
7F88 CBSE 
7F8A CDDF7 F 

018 30 
01840 

BIT 
CALL 

3 , (HL) 
SPOT 

7F8D 23 01 850 INC HL 
7F8E 101'3 01 860 DJNZ MIDLIN 
7F90 B7 01 870 OR A 
7F91 EDS2 01880 SBC HL , DE 
7F93 CDC 17F 01890 CALL BLANKS 
7F96 CDB37F 01900 CALL TRSM I T 
71'99 CDEE7F 01910 CALL DELAY 
7F9C 06 40 
7F9E CB66 

01920 
01930 BOTLIN 

LO 
BIT 

B, 64 
4, (HL) 

7FA0 CDDF7F 01940 CALL SPOT 
7FA3 CB6E 
7FAS CDDF7F 

01 9S 0 
01960 

BIT 
CA LL 

S, (HL)
SPOT 

7FA8 23 01 97 0 INC HL 
7FA9 10F3 01980 DJNZ BOT LIN 
7FAB CDC17F 01990 CA LL BLANKS 
7FAE Cl 02000 POP BC 
7FAF 10AB 02010 DJNZ LOOP 
7FB1 09 02020 EXX 
7FB2 C9 02030 RET 
7FB3 3ElB 02040 TRSMIT LO A, 27 
7FBS CDD47F 020 S0 CALL PRTOUT 
7FB8 3E63 02060 LO A,99 
7FBA CDD4 7F 0207 0 CAL L PRTOUT 
7 FBD CDCA7F 02080 CAL L BLANK 
7FC0 C9 02090 RET 
7FC1 CDCA7 F 02100 BLAN KS CAL L BLANK 
7FC 4 3E0D 
7FC6 CDD47F 

02110 
02120 

LO 
CAL L 

A,13 
PRTOUT 

7FC9 C9 021 30 RET 
7FCA 06 40 02140 BLAN K LO B, 64 
?FCC 3E80 021S0 LO A,128 
7FCE CDD47F 02160 BLINK CAL L PRTOUT 
7FD1 10FB 0217 0 DJNZ BLINK 
7 FD3 C9 021 80 RET 
7FD4 ES 02190 PRTOUT PUSH HL 
7 FDS 21E837 02200 LO HL,37E8H 
7FD8 
?FDA 
7FDC 

CB7E 
20FC 
77 

02210 
02220 
02230 

PRTLP8 BIT 
J R 
LO 

7 , (HL )
NZ , PRTLPS 
(HL) ,A 

7FDD El 0224 0 POP HL 
7FDE C9 022S0 RET 
7FDF 2809 02260 SPOT J R Z, NOS POT 
7FE1 3E7F 0227 0 LO A, 7FH 
7FE3 CDD47F 02280 TWOLIN CA LL PRTOUT 
7FE6 CDD 47F 0229 0 CA LL PRTOUT 
7FE9 C9 02310 RET 
7FEA 3E80 02 320 NO SPOT LO A, 1 28 
7FEC 18FS 02330 JR TWOLIN 
7FEE 0602 02340 DELAY LO B, 2 
7FF0 CS 023S0 OUTLUP PUSH BC 
7FF1 0100 00 02360 LO BC , 0 
7FF4 0B 02370 TICTOC DEC BC 
7 FF5 7 8 02380 LO A, B 
7FF6 Bl 02390 OR c 
7FF7 20FB 02400 JR NZ,TICTOC 
7FF9 Cl 02410 POP BC 
7FFA 10F4 024 20 DJNZ OUTLUP 
7FFC C9 02 430 RET ;ADDRESS SHOULD 
06 CC 02440 END 6CCH 
00000 TOTAL ERRORS 

;TEST OTHER BLOCK 

;MOVE ALONG 
;FINISH THE TOP LINE 
;RE SET CARRY FLAG 
; PUT HL BACK TO START 
; FILL OUT LINE 
;REPEAT FOR OTHER BITS 

; SO PRINTER CAN COOL OFF 

; GET LINE COUNTER 
;FINISH OTHER LINES 

; ESCAPE 

; TRAMSMIT GRAPHICAL DATA 

;CAUSES LINE FEED 

;NUMBER OF BLANK S 
; BLANK 

; SAVE BL 
;LP POINTER 
;BIT 7 ON MEANS BUSY 
;THAT' S NOT MY LABEL 
;LP READY, SO PRINT 
;GET BACK OLD HL 
;THAT WAS QUICK 
; Z FLAG I S PASSED 
; ALL 7 BITS MAKE l BLOCK 
;MAKE TWWO LINE 

; BLANK 

; NUMBER OF TIME LOOPS 
; SAVE OUTSIDE COUNTER 
;DO 65536 LOOPS 

; SEE IF BC I S ZERO AGAIN 

BE 7FFFH OR LESS 
;ENTRY TO LEVEL II BASIC 



"You should be able to easily make 
your own shapes by drawing them 

first on paper and assigning 
coordinates to each point." 

3000 REM DATA SET NO. 1 SIMPLE TISSUE BOX 

3010 DATA 0,0,0,12, 0 , 0 

3020 DATA 12,0 , 0 , 12 ,25,0 

3030 DATA 12 , 25,0 ,0, 25 , 0 

3040 DATA 0,25 , 0,0,0,0 

3050 DATA 0,0,5,12,0,5 

3060 DATA 1 2 ,0, 5 ,12 , 25 , 5 

3 070 DATA 12,25,5,0,25, 5 

3080 DATA 0,25, 5 , 0,0 , 5 

3090 DATA 0,0,0,0,0,5 

3100 DATA 12 , 0,0,12,0,5 

3110 DATA 12,25 ,0,12,25,5 

312 0 DATA 0,25,0,0,25,5 

3130 DATA 2 ,12. 5 ,5,6,2 , 5 

3140 DATA 6,2,5 , 10,12 . 5 , 5 

31 5 0 DATA 10,12.5,5 ,6,23,5 

3160 DATA 6,23, 5 , 2 ,1 2.5 , 5 

3999 DATA 1000,,,,, 
 Fig. 6. This is a simple side view of the bolt. 

Data Set 1. Tissue Box 
included data for a tissue box, a bolt and a 
hat. 

The program will read data from the end 
Line routine. If you modify the machine Ian· chine language program. of t he program and then present a menu. 
guage program, remember to adjust the ad· The menu has five functions. The first threeThe Third Dimensiondresses in lines 1600-1630. These ad· rotate the object. Fig. 2 shows the direction
dresses should be one higher than the val­ Program List ing 4 will draw representa· of each axis and the direction of rotation 
ues of the corresponding labels in the ma- tions of three-dimensional objects. I have 

--~~:.......;;.....- - , ...3000 REM DATA SET NO . 2 BOLT 

3010 DATA O. l00 ,0.87 .50. 0 
 --~ I .. .._ ..... - I -._-..3021) DATA 87 .. 50 , 0 ,:37 .. -50.. 0 r.;J- .. .. 
3030 DATA 87 , -50 , 0.0 . -100.0 

3 040 DATA 0. -1 00.0 . -87.-50, 0 
 I -,.... I ....... 
3 050 DATA -87 . - 5 0 , 0,-87.SO,O 
3060 DA TA -87, 50,Q , 0 , 100.0 
3070 DATA O, 100 , 600,87,50 , 600 

3080 DATA 8 7 , 5 0, 6 00.87 , -50 . 600 
 I t~~I, ·1//-~
3 09 0 DATA 87 . -50.600.0 . -100,600 

310 0 DATA Q,- 100, 600 . -87 . -50. 6 00 

3 11 0 DATA -87 , - 50 , 600 . -87 , 50 , 600 ff --- . -- . I I
3120 DATA -87,50.600 , 0, 1 00,600 fj:;:__ r ·- I3 130 DATA Q, 100 , O. O, 100, 600 .......-... .... JJ3140 DATA 8 7, 50. 0.87 . 50 , 600 
3 15 0 DATA 87. -so . o.87 , -5 0, 600 ...._.... I ·::...3160 DATA O,- lOQ , 0,0,-100,600 .. .. ....--.......
... ..... __.....__.....3 170 DATA -87.-50,0 , -87.-50.600 
3 180 DATA - 8? , 50 , O, -87 , 50, 6 00 ....&:!:~~---3 190 DATA 0 , 1(10,600.0.300. 600 
3200 DATA 87, 50 , 600, 260 , 150,600 
3210 DATA 8 7 ,-50 . 6 00.260 . -150.600 

3220 DATA 0,-100 , 600 , 0.-30 0, 600 
 Fig. 7. This is from a point almost directly 
3230 DATA -87. -50,600 , -260.-150,600 above or below the bolt. 
3240 DATA -87 ~ 50,600,-260 , 15 0 .600 

3250 DATA 0.300 ,600 , 260 . 150 , 600 
3260 DATA 260 , 150 , 600,260,- 150,61)0 
3270 DATA 260 , -150, 6 00.0, - 300,600 
3280 DATA 0 , - 300, 600 , - 260, -150 , 600 
3290 DATA - 260,-150 . 600 .-260 , 15 0 .6 00 

3300 DATA -260, 150.60Q,0, 3 0 0 . 600 

3310 DATA 0.300 . 800 . 260, 150.800 

3320 DATA 26 0, 150 , 800,260 ,- 150 ,800 
3330 DATA 260 . -150.80 0, 0 ,-300.800 
334 0 DATA 0,-300 , 800 , -260 , -150,80 0 

3350 DATA - 260,-150,800,-26 0 , 15 0 , 80 0 

3360 DATA -260, 150 ,800 , 0 , 300,800 

3370 DATA 0 .3 00.600 , 0 , 300,800 
3380 DATA 260, 150,600,260 , 150,800 
3390 DATA 260 . -150 , 600,260 . -150. 800 

3400 DATA 0 . -300 . 600, 0, -300 . 800 

3 410 DATA -260 , - 150 .600,-260 . -150. 800 

3420 DATA - 260, 150 , 600 , -260, 15 0.800 
3999 DATA 1000, , , ,, 

Data Set 2. Bolt Fig. 8. The bolt can be stretched into a 
screwdriver for hexagonal screws. 
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UNI-TERM 
UNIVERSAL TERMINAL 
PROGRAM 
The first and only fully intelligent terminal program for 
BOTH Mod I and Mod Ill users! Includes all features 
found as Terminal programs costing MUCH more. plus 
many not found anywhere else. Includes extensive 
documentation and handsome binder. 

__P_rice_ ... .. ... . .. .. ... ... ... . . ..._ _ _ 79 9_,.._ _ _ _ _ _ _ _ _ _ ... .. . .._$_ · 5 

RUN YOUR OWN COMPUTER 
BULLETIN BOARD 
Become o CONNECTION-80 SYSOP with on AutoCon­
nection Modem. Message-80 BBS Software (by Richard 
Taylor) ond CONNECTION-80 Enhancements (by Tom 
Vonde-Stouwe) oll for only $389.00 ($90 off regular 
price). 
Other Bulletin Board o'nd Electronic Mail Packages 
ovoiloble. Coll for Info. 

LIGHT PEN F~E! 
Mod I ond Ill Light pen. Needs only o 9 
Volt Battery. Attaches through the Cos­ d DeDounce Kit 
sette recorder for ease of operation. Easy Ke1~~~0 Model I with 
to use ond program. Comes complete for ounce Problems. 

Keyb CAUSE of Key­with hardware ond extensive documen­
Solves the softwaretation ond sample routines. All this power 
bouncery.N~o\I or Write for only ............ . .... ..... .$12.95 
 necessa · 

-----------------1 tor your FP.EE Kit. or 
.... #380TIC-T0C 80 E MODEL IllMicro·Clock IBE '·~ 

Put o wrist watch on your Computer. Gives Time, Dote, 
ond Doy of Week. without the need of operator input. 
Runs on batteries, so it never needs to be reset. Gives 
you the ability to enter doto with the knowledge that 
the Dote ond Time ore correct. Includes complete 
documentation, ond sample routines. 

Mod I Version ...... .. ...... . ... .. ........ . $99.00 

Mod Ill Version .. ........................ $109.00 


B.T. Enterprises .-380 

~~\SKETTE 
~- ·sPEC\Al 

Yf 
5 FREE DISK PAGES (FOR 3 RING BINDERS) WITH EACH 
ORDER! 
Ten Double Density Diskettes w/5 pages .... $29.95 
Ten Single Density Diskettes w/5 pages ... . . $26.95 
Save $10 off regular price. month of June only! 

THE COPYRIGHT KIT 
A self-instruction booklet on copyrighting the computer 
programs you write. 
INCLUDES: Step by Step instructions. sample forms, os 
well as discussions of copyrights, patents and trade 
secrets, your rights secured by copyright, legal reme­
dies upon infringements, material not copyrightable 
and MUCH MORE! IF YOU EVER WROTE A COMPUTER 
PROGRAM YOU NEED THIS BOOK! Written by Attorneys. 
Published by Notional Attorneys' Publications, Inc. ond 
distributed exclusively through BJ. Enterprises. 
ONLY ........... .... $11 .95 Dealer Inquiries Invited 


DRAW 80 
DRAW-80 is o machine language routine 
that allows you to draw graphics to the 
screen. ond then save them for future use. 
Accepts input from Keyboard. Joystick. or 
Light Pen. Easy to use. with full docu­
mentation. 
DRAW-80 (Alone) .... .. ... ......$6.95 
When purchased with light pen . . $4.95 

MF.MORY KIT 
Upgrade your Model Ill to 32 or 48 K with the RIGHT 
Memory Chips. These ore Prime Ceramic 150ns (Fast!!) 
chips. Beware of slowerchips,asfutureMod Ill upgrade 
moy not work with them! 

16K set .... . .................. ... .. ...... $45.00 

32K set ..... ..... .... ........ . .. ......... $80.00 


(516) 981-8568 (Voice) 
(516) 588-5836 (Doto) 
MNET-70331, 105 

171 Howkins Road CIC m Dealer Inquiries Welcome 
Add $2.00 S & H 

NYS res. add appr. tax Centereoch, New York 11720 



about each axis. Function four allows the 
user to stretch the object in any or all direc­
tions. For example, if you wanted to make 
the object twice as wide, you could do this 
by doubling the Y values. 

The display function clears the screen 
and draws the object. After the object has 
been drawn, the program will accept only 
three letters. M returns to the menu, R 
reverses the video, and S saves the display 
on the printer. The program automatically 
adjusts the data so that the object will fill 
the screen. 

The program uses some fairly compli­
cated mathematics. Line 50 reserves space 
for the data to draw one hundred lines. 
Lines 60-90 read the data. The variable N 
counts data statements. The end of the 
data is signified by a value of 1000 for X1. 
Do not use this va lue except at the end of 
your data, or the program will miss part of 
your design. Lines 110- 180 print the menu 
and distribute control to the selected func­
tion. If the function is a rotation, line 190 
asks for the number of degrees the object 
will be rotated. Control is then distributed to 
the individual function . 

Before the actual rotat ion is started, the 
values of all points are checked to see if any 
are zero. If a variable is equal to zero, all 
points are shifted a tiny amount to avoid the 
possibility of a division by zero error. This 
check is done in line 200. 

Lines 220-290 rotate the figure around 
the X axis. The angle of each point is com­
puted in line 230. The rotation angle is con­
verted to radians and added to the previous 
angle of the point. The distance from the 
point to the X axis is computed in line 250. 
This distance is used as the radius in the 
polar coordinate form. Once the program 
has computed the new angle and the 
radius, the program has to convert the polar 
form back to Cartesian coordinates, which 
is done using simple tranformation for­
mulas: Y =Rcos(T), Z =Rsin(T). This pro­
cess is repeated for al l points. 

The stretch function is much simpler. It 
asks for factors to multiply the X, Y and Z 
directions by, and then loops through and 
multiplies each point by these factors. Zero 
will not be accepted as a factor because 
zero would completely flatten the object. 

The display section is in lines 600-790. 
Line 600 clears the screen with the special 
Field command. The next section of the pro­
gram sorts through the data to find the larg­
est values for each point. The smallest va l­
ue is then subtracted from the largest va lue 
to find a scaling factor which will be used to 

Fig. 9. This is a front view of the 80 Microcomput ing hat. 

Data Set 3: Hat wi th visor 

30 1 0 DATA 0.1 0 0,10,0,0,u 
3020 DATA 97,50, 10,0,0.0 
303 0 DATA 87,-5 0, 10,0,0 , 0 
304 0 DATA 0.-100, l O.O, O,O 
3 050 DATA -87 , -50, 10,0, 1),0 
3060 DATA -87,50 , 10.0,0, 0 
3070 DATA O. 101) , 10, o. 125 .. l 01) 
3080 DATA 87,50. 10.108,63. 100 
309 0 DATA 8 7 , -50, 1 0 ,1 oa,-63,10U 
3 100 DATA O. -100, 10. O. -125 .. 100 
3 11 0 DATA -87 , -50, 10,- 108,-63, 100 
3 120 DATA - 8 7 . 5 0, ! D.-1W3,63, 100 
31 30 DATA 0 , 100,10,87,50 , 10 
3 14 0 DATA 87 . 50, 10.87, - 50. 10 
31 5 0 DATA 8 7 , - 50. 10.0,-100. 10 
3 16 0 DATA 0,-100, 10.-87 ,-50, 10 
3 170 DATA -87 ,-50, 10,-87.50,10 
3 180 DATA -87,50, 10,(1, 1 00 , 10 
3 190 DATA 0 .125 . 100.108 .63 . 100 
3200 DAT A 108,63 , 100 .. 125, O, 100 
3210 DATA 125 , 0, 100, 1 08 , - 63,100 
3220 DATA 108.-63. 100.0. - 125.100 
3230 DATA 0 , - 125 , 100,-108,-63,100 
324 0 DATA -108. -63. 100 . -108.63. 100 
3250 DATA - 108 , 63,100,0, 12 5 , 100 
::.260 DATA 5·:;, 94 , 100,200 .63.1 15 :REM ME>a 4 LHlE ARE THE t,IISOR 
3270 C1ATA 200 .. 63 , 115.. :225 .. o.. 1 1O 
3 28 0 DATR 225 .. 0 .. 11 0 .. 200,-63, 115 
3290 DATA 200 , -63, 11 5,59,-94 .. 1 00 
3300 DATA 89, 4 0,20, 1 03,40,80 :REM REST OF THE DATA IS THE LABEL 
33 10 DATA 103. 4 0.80. 103.-40.80 
3320 DATA 103, - 40 .. 80,89 .. -40 .. 20 
3330 DATA 89 , - 4 0,20,89, 4 0,20 
334 0 DATA 92 .. 3 0,30 , 92 .. 10,30 
335 1) DATA 92, 10,30,101, 3 0 .. 70 
3360 DATA 1 0 1 .30, 7 0. 101. 10 , 70 
3370 DATA 1 01 .· 1 O.. 70 , '32 .· 30 .. 3 0 
3380 DATA 92 ,-10,30 ,92 ,-30 , 30 
3390 DATA 92 . -30 . 30 . 101 . -30.70 
3400 DATA 101 . -30.70, 1 01. - 10,70 
34 10 DATA 101, - 10,70,92, - 10,30 
3999 DATA 1000 .. I I l l 
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~ ANNOUNCING ""l 

MMSFORTH VERSION 2.0: 
MORE FOR YOUR RADIO SHACK 
TRS·80 MODEL I OR MODEL Ill !* 	MORE SPEED 

10-20 times faster than Le..,.el II BASIC. 

* 	MORE ROOM 
Very compact compiled code p!us 
VIRTUAL MEMORY makes your RAM 
act larger Variable number of block 
buffers. 31·char.·un1que wordnames 
use only 4 bytes m header!

* 	MORE INSTRUCTIONS 
Add YOUR commands to it s 
79-STANDAAD·plus instruction set! 
Far more complele than most Forths: 
single & double precision. arrays, 
string-handl ing. c lock, more .

* 	MORE EASE 
Excellent full -screen Editor. structured 

& modular programming 

Word search uti lity 

Optimized for your ms.so Wllh key· 

board repeats. upper/lower case dis­

play driver, ful l ASCII. single- & 

double-width graphics. etc.


* 	MORE POWER 
Forth operating system 
Interpreter AND compi ler 
8080 Assembler 
(ZBO Assembler also available) 
Intermix 35· to 80-track d isk dnves 
Model Ill System can read. 
write & run Model I diskettes! 
VIRTUAL 110 for video and prin1er, disk 

m&JiJ§FiJRiH

THE PROFESSIONAL FORTH 


FOR TRS·80 

(Over 1.500 systems 1n use) 

Pri ces: 
MMSFORTH D•sk System V2.0 (requires 1 disk 
drive & 16K RAM. 32K for Model Ill) .. . $129.95 " 
MMSFORTH Cassette System V2.0 (requires 
Level II BASIC & 16K RAM) $89.95" 

AND MMS GIVES IT 
PROFESSIONAL SUPPORT 

Source code provided 
MMSFORTH Newsletter 
Many demo programs aboard 
MMSFORTH User Groups 
Inexpensive upgrades to la test version 
Programming stafl can provide advice. 
modificat1ons and custom programs. 
ro li t YOUR needs. 

MMSFORTH UTILITIES DISKETTE: includes 
FLOATI NG POINT MATH (L.2 BASIC ROM rou· 
t ines plus Comptex numbers. Rectangular.Polar 
coordinate conversions. Degrees mode. more). 
p lus a ful l Forth·style Z80 ASSEM BLER; plus a 
powerful CROSS·REFERENCEA to lis t Forth 
words by block and l ine. A ll on one d iskette 
(requ ires MMSFORTH V2.0. 1 dri ve & 32K 
RAM) $39.95" 

TH E DATAHANDLER Vl.1 : a very soph1st1cated 
database management system operable by non­

~r~~ka~;1~)rs ( require~ M~.SFO.RTH .~~ ·.Os~~-~~~ 

MMSFORTH GAMES DISKETTE: real ·time 

~r~~~~CSB~E:~~~Af~~~R;~~0~bc~T~~d;Rd~: 
WAY. OTHELLO & TICTACFORTH (requ,,es MMS· 
FORTH V2.0. 1 drive & 32K RAM) $39.95" 

Other MMSFORTH products under development 

FORTH BOOKS AVAILABLE 
MicroFORTH PRIMER comes with MMS· 
FORTH; separately . . ... .. ... . $15.00" 
USING FORTH - more detailed and advanced 
than above .. . . __ . .. . .. . .. ... . .. .. . $25.oo• 
THREADED INTERPRETIVE LANGUAGES · ad· 
vanced. excellent analysis of MMSFORTH-tike 

~~8(,"~Xivt ·DESIGN·&·coNsTfiucT1DN 
5.1 ~~~r~· 

to structured program, good for Forth ... $8.95~ 
FORTH .79 STAN DARD MANUAL . official refer­
ence to 79 =STANDARD word set. elc .. $10.00" 
CALTECH FORTH MANUAL· good on Forth in· 
ternat structure, e tc ' . ' ' ' .. . ' . . . ' '' ' s10.oo · 
FORTH SPECIAL ISSUE. BYTE Magazine (Aug. 
1980) · we stock this collector·s item for Forth 
users and beginners . $4.oo· 

• ·ORDERING INFORMATION: Software prices 

~~~\~~. ~i~~~;.1~s!~~i~:~~~~ss~i~~?v0/o~ ~~~~~ 
I or Model Ill! Add $2.00 SIH plus $1.00 per addi· 
tional book: Mass. o rders add 5% tax. Foreign 
orders add 20% . UPS COD, VISA & MIC ac· 
cepted: no unpaid purchase orders, please. 

Send SASE to r tree MMSFORTH mformat1on 

Good dealers sought. 


Get MMSFORTH products from your 

computer dealer or 


MILLER MICROCOMPUTER .,-112 

SERVICES (M6) 
61 Lake Shore Road, Natick, MA 01760 

(617) 653·6136 
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expand the image to fill the screen. Line 690 
finds the center of the image. 

Lines 700-740 draw the object. The coor· 
dinates of the object are multiplied by scal­
ing factors which compensate for the 
shape of the graphic blocks. For this rea­
son, no matter how an object is rotated, 
every angle will remain correct. 

Lines 750-790 scan the keyboard for an 
M, R or S. If you do not have a printer capa­
ble of printing graphical data, you can elimi· 
nate line 780. The reverse video routine was 
included in case somebody wanted to view 
the object on a white background. 

The routine between lines 1500 and 1680 
is the line drawing program. 

Data set number one is for a simple tis­
sue box. The data in each line is in the order 
X1, Y1, Z1, X2, Y2, Z2. Line number 3999 
must be included at the end of the data. Fig. 
5 was created by stretching the tissue box 

Fig. 10. This i s a view from a 45 degree angle 
above the hat. 

Program Lis ting 4 

15 	 DEFINT Q, B 
20 	CLS 
30 	PRINT"READING DATA" 
4 0 	 PI=3 .1415926 
50 	DIM X(l00,2 ) , Y(l00 ,2 ) , Z( l 00 ,2 ) 
60 	N=l 
7 0 READ X ( N, l) , Y ( N, l ) , Z ( N, l) , X ( N, 2) , Y ( N, 2) , Z ( N, 2) 

80 I F X(N , l) <> 1000 THEN N=N+l:GOT070 

90 N=N-1 

100 PRINTN; " DATA LINES WERE READ" 

110 PRINT" l ROTATE AROUND X AXIS" 

120 PRINT" 2 ROTATE AROUND Y AX I S" 

130 PRINT" 3 = ROTATE AROUND Z AXI S" 

140 PRINT" 4 = STRETCH OR SHRINK" 

15 0 PRINT" 5 = DISPLAY " 

160 INPUT" ENTER FUNCTION NUMBER" ;F 

17 0 IFF<lORF>STHEN160 

180 ONFGOT0190 , 190 ,190 , 500 , 600 

190 INPUT"ENTER THE NUMBER OF DEGREES TO ROTATE" ;D 
200 FORQ=lTON :FORB=lT02 : IFX(Q,B)=0 OR Y(Q , B)=0 OR Z(Q , B 

)=0 THEN9 0 0 ELSE NEXT:NEXT 
210 ONFGOT0220 , 300 , 380 
220 FORQ=lTON:FORB=lT0 2 
230 T=ATN(Z(Q ,B)/Y(Q, B))+D*PI/180 
24 0 IFY (Q,B) <0THENT=T+PI 
250 R=SQR(Z(Q , B) *Z (Q , B)+Y (Q, B) *Y(Q,B)) 
260 Y(Q,B) =COS(T) *R 
270 Z(Q , B)=SIN(T)*R 
280 NEXT : NEXT 
290 GOT0110 
300 FORQ=lTON : FORB=lT02 
310 T=ATN(Z(Q , B) /X (Q, B) ) +D*PI/1 80 
320 IFX(Q , B)<0 THENT=T+PI 
330 R=SQR(Z(Q , B) *Z( Q, B)+X(Q , B) *X(Q , B)) 
3 40 X(Q,B) =COS(T) *R 
350 Z(Q, B)=SIN(T) *R 
360 NEXT :NEXT 
37 0 GOT011 0 
380 FORQ=lTON:FORB=lT02 
390 T=ATN(Y(Q,B)/X(Q , B))+D* PI/180 
400 I FX(Q , B)<0THENT=T+P I 
410 R=SQR(Y(Q,B)*Y( Q, B)+X(Q,B)*X(Q , B)) 
420 X(Q , B)=COS(T)*R 
430 Y(Q , B)=SIN(T) *R 
440 NEXT:NEXT 

Program continues 



Dr. David Chereb 

A noted authority on 
microcomputing, Dr. t
Chereb has developed 
these software systems 
for TRS-80®users. 

Applied Economic Analysis 
P.O. Box 302 

Allamuchy, NJ 07820 
(201) 852-3573 

Model 1&111199.00 
Model 1&111199.00 
Model 1&111 299.00 
Model 1&111 149.00 
Model 1&111 29.00 

Model II 299.00 
Model II 299.00 
Model II 399.00 
Model II 249.00 
Model II 39.00 Applied Economic Analysis 

To order, check software desired: 
D Business Planning & Forecasting 
D Box-Jenkins Forecasting 
D United States Simulation Model 
D Risk Analysis 
D Econdata File 

Make check or money order payable to: 
Applied Economic Analysis 
P.O. Box 302, Allamuchy, NJ 07820 
(201) 852-3573 

10% Discount when ordering 2 or more programs of any mix. 
New Jersey residents add 5% sales tax. 
Shipping and handling prepaid in the U.S. 
For overseas a irmail delivery, add $19.00 shipping charges. 

Name (print) ____ _________ _ ____ Title _____________ ___ 

CompanY---------------~ Address------------------
City - ---- ------ State ____ _ Zip------ Tele. No. ----- - ---­
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QUIZ 
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1"EL.EVISION 
SPORTS 

NEVER EVl!:R REPEATS 
GAMES 

HUNDREDS OF QUESTIONS 

S LEVELS - PERSONAL. 
SCORE PER GAME 

ENTERTAINS ANY AGE 

TRS-80-16K LEVEL II 
Acodomy Awords I Famous Movies .. . $ 9.95 
Emmy Awards I Famous TV Shows . . .. $ 9.95 
Pro Footboll I Bostboll Records ... .. $ 9. 95 

ALL $ 19.95 

( OUARP PUB'S) 

P.O. BOX 7416 
OXNARD, CA. 93031 

lf:l1i1il11 i 1111iii11iiiHillllllllllllllliiiiiliiii ! ii111:1:~ 

~ji Parita~tic ~w~ooljl~ 
:::: for c::: 
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:::: ::::: 

~l~ :~~-~~us systems !!~ 
I The TL~~~:o~;';::'.0"0" I 
~!: High quality speech l!~ 
• {up to 800 words) 

l1:: Phonetic speech ·::~ 
~:j (unlimited vocabulary) :;;: 

Software generated speech 

Voice recognition 

From $200 -
For more information contact: 

~:: (lie~earllJ.ngPlace 
: :: 5620 ·176th s.w 

·· Lynnwood, Washington -98036 
.. 

82 • 80 Microcomputing, June 1981 

450 GOT011 0 
500 INPUT"ENTER A FACTOR FOR X, Y AND Z IN THAT ORDER" ; 

X, Y, Z 
510 IF X=0 OR Y=0 OR Z=0 THEN PRINT"ZERO IS I NVALID. T 

RY AGAIN":GOT0500 
520 FORQ=lTON : FORB=lT02 
530 X(Q,B)•X(Q,B)*X : Y(Q , B)=Y(Q, B)*Y: Z(Q, B)=Z(Q , B)*Z : NEX 

T:NEXT 
540 GOT0110 
600 FIE LD 
610 HY•Y(l , l) :LY=flY : HZ=Z(l ,l ) : LZ=HZ 
620 FORQ=lTON : FORB= l T02 
630 IF Y(Q , B)>HY TttEN HY=Y(Q,B) 
640 IF Y(Q,B)<LY THEN LY=Y(Q,B)
650 IF Z(Q , B)>HZ THEN HZ=Z(Q ,B ) 
660 IF Z(Q ,B) <LZ THEN LZ=Z (Q ,B) 
670 NEXT:NEXT 
680 W•HY-LY : IFHZ-LZ>WTHENW=HZ- LZ 
690 SY=- (HY+LY)/2 : SZ=- (HZ+LZ) / 2 
700 FORQ=lTON 
710 Xl• 63 . 5+(Y(Q, l)+SY)/W*2.4*48 : Yl=23 . 5- (Z(Q , l)+SZ)/W* 

48 
720 X2=63 . 5+(Y( Q,2)+SY) /W*2 .4 *48:Y2=23 . 5- (Z(Q,2)+SZ)/W* 

48 
730 GOSUB1500 
7 40 NEXT 
750 Z$=INKEY$:I FZS="" THEN750 
760 IFZS= "M" THEN110 
770 IFZ$= "R"TUENRSET : GOT0750 
780 IFZ$= "S"THENSAVE:GOT0 110 
790 GOT075 0 
900 S=.00 l:FORQ=l TON: FORB= l T02 : X(Q,B)=X(Q , B)+S : Y(Q,B)=Y 

(Q,B)+S:Z(Q,B)=Z(Q , B) +S :NEXT : NEXT:GOT0200 
1500 REM LINE ROUTINE 
1510 Xl=FIX(Xl) : X2=FIX(X2) : Yl=FIX(Yl) : Y2=FIX(Y2) 
1520 IF Xl < 0 OR Xl > 127 THEN PRINT"Xl ILLEGAL" :END 
1530 IF X2 < 0 OR X2 > 127 THEN PRINT"X2 ILL EGAL" : END 
1540 IF Yl < 0 OR Yl > 47 THEN PRINT"Yl ILLEGAL":END 
1550 IF Y2 < 0 OR Y2 > 47 THEN PRINT"Y2 ILLEGAL" : END 
1560 IF I NT(Xl) =INT( X2) AND INT(Yl)•INT(Y2) THEN SET(Xl 

, Yl) : RETURN 
1600 POKE32331 ,Xl 
1610 POKE32333,Yl 
1620 POKE32335,X2 
16 30 POKE32337,Y2 
1660 LINE 
1680 RETURN 

three times in t he Z direction. 
The second data set draws a bolt. Most 

readers wi ll notice t hat the bolt has a hexa­
gonal shaft rather than a round one; well, 
let's see you try to draw a c ircle with 
st raight lines. Fig. 8 was created by stretch­
ing the bolt into a screwdriver for hexagonal 
screws. A top view of the bolt looks like a 
hexagonal wheel which can be put on a cart 
to hold all these special parts we are de­
signing. I hope that everyone realizes the 
tremendous value of a wheel that won't roll 
away. 

The third data set defines a special 80 
Microcomputing hat. This is the only object 
for which its direction can be determined. 
For example, if the label has an 80 on it, you 
are looking at the front, but i f the label has 
an 08 on it, you are looking at the back. The 
hat is made of the same material as the 
transparent tissue box and the transparent 
bolt. The hat will be ups ide down when the 
data is first read, but it can be turned over 
by rotat ing it 180 degrees around the X axis. 

Fig. 11. This is a view from the rear of the hat 
looking up through the bottom. 

You should be able to easily make your 
own shapes by drawing them first on paper 
and assigning coordinates to each point. Af· 
ter coordinates have been assigned, type in 
one data line for each l ine in the drawing. • 





80 Microcomputing' s 

Buyers Guide 


To Printers 

Though our charts are far from complete, 80 Microcomput ing started with an exhaustive list of manufacturers 
and OEM's in hopes of bringing you the most complete picture of the printer industry. The editors tried to 
eliminate all the intelligent terminals and those keyboard models tha t we felt were not comparable on a 
price/feature basis. The following chart lists all of those manufac turers who were thoughtful enough to reply. 

(,j ~ ~ ....t§'2 f?~ 
.,s· 

~~ 
~ ~ ... f .,~ ... ... ~ 

01?' ~ ~ 
~'ll~ ·S ·S ~ 

(i ~ (i 'V 'V c.; 0 

88160 60 6Coosol lnc. 1018.SOE 11~13 

100 50 6 14 48Coosol lnc. 101848E0 
\/') 

Dip Inc. 100 60 6 5·10 40/8081l/'\ 
fFj-

I Printel Inc Sidewinder 30 9 9.6 132-
0 
fFj­ LP7 30 80RadioShack - - -

32/16 Radio Shack QP 2 64 120 6 18 /9 

64n 2/ll0 Base 2, Inc. 800 100 60 6 11 961120/132 

225 809 12.S 170 5.8 11Comprint0 
0 

912-P 225 80170 5.8 11['" Comprint 
fFj-

I 809 12-GPP 225 5 .8 Comprint 170 11 

\/') -
 132Coosol lnc. 102B-133E 160 120 6 11·3
l/'\ 
fFj­

80/96/132H-14 45 618 Heath Computer - -
Microline 80 5/ 10116.5 20/40/80Okidata Corp. 80 86-28 618 

Interface' B:iud Rates' Fonn Feed' 

P = Parallel A = 50­ 9600 baud F = 600 baud T = tractor OS =double sheet 
R = rs-232 B = 110-9600 baud G = 50-19200 baud P = pin A =auto sheet 
T = 20mA C = 399­ 9600 baud H = 15-9600 baud F =fr iction C = cutsheet feeder 
I = IEEE D = 110-4800 baud I = 75-9600 baud SS = single sheet S =adjustable wid th sprocket 

E = 110-1200 baud 
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The printer industry is one of the most aggressive segments of at $137.5 million for 1983. This under $1 ,000 bracket includes both 
the microcomputer peripherals market. impact and non-impact printers. 

According to one study by Dataquest, a Cupertino, CA, market re­ A Creative Strategies International survey which grouped so-
search firm, the total printer market is expected to grow from the 
425,000 units shipped in 1980to 760,000 units in 1983. By 1983 the to­
tal value of the market is expected to exceed $2 billion. 

·'The most competitive slice of the printer 

market falls under the $1. 000 bracket. · · 


The most competitive slice of this market, according to Electron­
ics News, an industry trade journal, is the under $1 ,000 bracket. Sup­
ported largely by consumer microcomputer owners, this market is 
expected to more than triple over the next three years, growing from 
65,000 units shipped in 1980 to 275,000 units in 1983. The total dollar 
value of the market will grow by less than 300 percent over this same 
time period because of the expected price breaks and mass market 
technologies that will prevail. 

Dataquest set the dollar figure at $52 million last year and pegs it The DIP Inc. Model 81 Dot Matrix Printer 
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Technology• Characte r Set• * 
I • impact OM =dot matrix G = TRS-80 graphic characters HS = high speed 
T = thermal D =daisy I = international characters LQ = letter quality 
E =electrostatic T = thimble F =foreign sets P = proportional spacing 

OC =optional characters M = monospeed 

. 


80 Microcomputing, June 1981 • 85 



i 
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LPV Graphics Executed in Expanded Mode from Radio Shack 

c; .c:· (,

c:_,_ ~ ~ ·$~(, ~c: t:::.-c:~ t:::.-1~ ~ ... ... ...~ ~0-s JS ~ ·S ~ ~'Ir·$() ~ () ""-/ ""-/ () () 

Base 2, Inc. 850 100 60 6 11 64n2/80 
9611201132 

Centronics Data Computer Corp. 730 100 30 6 5/10/16.5 40/801132 

0 DIP Inc. 84 100 60 618 5·16.5 40/48166 
0 961132 

°' 40/48/66 
~ DIP Inc. 85 100 60 618 5.16.5 96/ lJZ- Integral Data Systems 445 198 42 618 4.115/618.4 80
0 10 /12116.8 

f'-
Microtek Inc. MT80 125 60 6 5/10/16.5 40/801132 

~ 

Okidata Microline 82 80 137-50 618 5/10/16.5 20/40/80 

Radio Shack LP 2 100 31 - - 8/132 

-
Anadex Inc. DP..SOOO 112 84 6 ;; 5/10 80 

;~~~t't'·"Centronics Data Computer Corp. 737 50 21 6 
. 

5710/16.5 40/80/132
; 

0 IOO M ' 
0 Centronics Data Compute r Corp. 739 80 P ' - 6 10/16.7 801132 
N- Dataroyal Inc. IPS-5000 125 6 10 80 
~ 

- Opt.-618 

Dataroyal Inc. IPS·5000A 150 - 6 10 80- Opt.-618 
0 

Olivetti Peripheral Equipment 240°' TH 240 320 6 10 80 
~ 

RadioShack LP4 so_ 22 - - 80/130 

Radio Shack LP6 100 33 - - 132 

Anadex Inc. DP-9000 112 84 6 5/10 106 

Anadex Inc. DP-9001 150/200 618 51616.7 134- 10/ 12/13. ) 

0 
Centronics 779 60-100 21·90 6 10/16.5 80-132 

0 Dataroyal Inc. IPS.5000 125 6 10 136'./:) - Op1.-618- 6 
~ Dataroyal Inc. IPS-5000A 150 p 

Opt.-618 10 136 
I- Infoscribe Inc.

0 
500 150 - 618 10/12/16.5 136/163/224 

N Infoscribe Inc. 1000 180 618 10/12/16.5 136/1 63/224- -
~ 

Integral Data Systems 460 S/618.4160 60 618 1011 2116.8 80 

Okidata Inc. Microline 83 120 212·76 618 5/10/16.5 132 

Teletype Corp. 4220 30 - - 10/13 80/132 

I 

Interface ' Baud Rates' Form Feed' 

P = Parallel A = 50-9600 baud F =600 baud T = tractor OS =double sheet 
R = rs-232 B = 110-9600 baud G = 50- 19200 baud P = pin A =auto sheet 
T = 20mA C = 399-9600 baud H = 15-9600 baud F =friction C =cutsheet feeder 
! = IEEE D = 110-4800 baud I = 75-9600 baud SS =single sheet S =adjustable width sprocket 

E = 110- 1200 baud 
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LPV Graphics Executed in Expanded Condensed Mode from Radio Shack 
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called low-cost printers together sets their 1980 market value at over 
$100 million for approximately 125,000 units sold. By 1985, Creative 
projects the figures at 475,000 units shi pped for a total market value 
in excess of $300 million. 

Each study has impact printers outperforming non-impact vari­
eties. Two technologies are currently used in most printer manufac­
ture, impact or non·impact. Impact employs the traditional method 
of printing whereby a character is pressed onto the paper via a rib­
bon. Non·impact methods employ thermal, electro·static, ink jet and 
laser techniques and usually are more expensive. 

For most mic rocomputerists, impact printers are the norm. Of all 
the different types of impact printers avai lable, the dot matrix is 
most popular with the microcomputerist and provides him with the 
greatest benefits at the lowest price. 

The dot matrix printing technique is straightforward. A matrix, or 
rectangle, consisting of between 63 and 81 solenoid driven pins, im­
pacts on to a sheet of paper through an inked ribbon. The matrix pin 
con figuration is determined by the character the printer is to repro­
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Model DP-9500 from Anadex 
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Anadex Inc. 

Anadex Inc. 

lnfoscribe Inc. 

Integral Data Systems 

Olivetti Peripheral Equipment 

Radio Shack 

Radio Shack 

"This market is expected 
to triple over the next three years. 

duce. The denser the matrix (the more pins), the better defined the 
characters will be. 

Dot matrix techniques have evolved to the point where print quali­
ty approaches that of a good typewriter. 

Another impact technique prints fully-formed characters. The so­
called daisywheel mechanism uses a revo lving wheel to place print 
characters in front of a hammer. The wheel Is cut into thin fingers 
which resemble the petals of a f lower. Each finger has a character 
on it and a wide range of type styles can be had by s imply changing 
print wheels. 

Radio Shack's TRS-80 Line Prin ter V 
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Interface' Baud Rates' Form Feed' 

P = Parallel A a 50-9600 baud F = 600 baud T=tractor OS =double sheet 
R = rs-232 B = 110-9600 baud G = 50- 19200 baud ~ =pin A= auto sheet 
T=20mA C = 399-9600 baud H = 15-9600 baud F =friction C = cutsheet feeder 
I = IEEE D = 110-4800 baud I= 75-9600 baud ss.~single sheet S =adjustable width sprocket 

E = 110-1200 baud 
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Print quality of daisywheel units is high, but because of the me­
chanics involved in rotating the wheel, the speed is not great. In ad· 
dition, daisywheel units are usually more expensive than dot matrix 
units. 

The most frequently seen type of non-impact printer is the thermal 
or heat sensitive unit. This printer uses a heated dot matrix head to 
reproduce characters on special , heat sensitive paper. Other config· 
urations of this type of printer exist but, in all cases, special paper is 
required-a definite drawback when large amounts of copy are nec­
essary. 

Though fully formed character printers have long dominated the 
market, printing at speeds of up to 1100 lines per minute at the stan­
dard 132 characters across, their prices have kept them out of reach 
of the home user, or those customers without heavy word process­
ing needs. In the under $1000 bracket that is causing much market 
activity, it is the influx of a number of reliable dot matrix printers that 
account for the projected growth rates. 

In the low price market that is capturing the attention of the home 

Sample Graphics from the new Centronics Model 739 The Centronics Model 737 

P,R,T A 16 T OM 9 x 9 
7 x 9 N y y 96 1·56 N 36 $1650 

P,R,T A 16 T OM 11 x 9 
7 x 9 N y y 96 150 N · 36 $1650 ~ ..... 

P,R,T B 1.5-16 T OM 9 x 9 N y y 96 300 N 38 *'95 
0-­
0 

P,R c 1. 75-14. 75 T OM 24 x9 
48x9 N y y 96 250 N 20.7 $1695 

..... 
I 
~ 

P,R B 17 F 
Opt.-T,SS 0 N y y 96 

Op1 . .0C 10 N 36 $1900 N 
0 

p 14 718 T DM 7x9 N y y 96 
241,JOC 100 N 42 $1860 0 

0 
p 15 F D N N y 124 40 N 28 $1960 

Technology• Head Type' Character Set• .. 
1 = impact DM =dot matrix G = TRS·80 graphic characters HS = high speed 
T = thermal D =daisy I = international characters LQ = letter quality 
E =electrostatic T=thimble F = foreign sets P = proportional spacing 

OC =optional characters M = monospeed 
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I . 

The NEC Spinwriter 5525 

user, Japanese Imports such as Epson, Oki· 
data and ltoh are making their greatest ad· 
vances. 

Further, technology is also transforming 
our consumer habits. The increased speeds 
of dot matrix and the improved character 
shaping, available at a fraction of the price 
of traditional line printers with fully-formed 
-so-called letter quality-characters has 
chastened our judgment about the clarity of 
letter quality printers versus the dot matrix. 

This activity can only be accelerated by 
IBM's addition of their 5225, a high-speed 
dot matrix printer manufactured by Data· 
products. As standards of readability are al· 
tered by the limits of technology, and tech· 

nology continues to upgrade the perfor· 
mance of dot matrix printers by means of 
overlapping dots or double·pass methods, 
this market will see continued growth. Al· 
ready small businessmen and home users 
are finding the dot matrix character suffi· 
cient for internal reporting and some word 
processing needs. 

0 
0 

Dataproducts Corp. D ·SOMKI so 3/4/6 10/12 

0 
~ 

Dataproducts Corp. D·SO RO 
Terminal 50 618 10/12 

~ 
I- Malibu Electronics Corp. 165 HS• LQ" 

165 90 
213/4/6 
8110112 5/10 132 

0 
0 

Malibu Electronics Corp. Dual Mode 200 HS" LQ' 
165·250 42­70 

213/4 
618110/12 

10/12117 
51618.5 E" 132 

N 
~ 

Olivetti Peripheral Equipment DY311 32 5/6 10/12/15 p• 1501180/225 
125·225 

Olivetti Peripheral Equipment DY811 6S 

0 Olivetti Peripheral Equipment DM80/180 80/180 
0 
0 NEC Information Systems Inc. 5530 SS 
~ 
~ NEC Information Systems Inc. S510 55 
i.. 
~ 
> 
0 

NEC Information Systems Inc. 

NEC Information Systems Inc. 

5515 

5520 

55 

55 

NEC Information Systems Inc. 5525 55 

618 

618 

618 

618 

618 

10/12 

10/12 

10/12 

10/12 

10/12 

136/163 

136/163 

136 /163 

136/163 

136/163 

.. 

Form Feed'Interface' Baud Rates' 

P =Parallel A = 50-9600 baud F =600 baud T=tractor DS=double sheet 
R = rs-232 B = 110-9600 baud G = 50-19200 baud P=pin A =auto sheet 
T = 20mA C =399-9600 baud H = 15- 9600 baud F =friction C = cuuheet feeder 
l = IEEE D = 110-4800 baud I= 75-9600 baud SS =single sheet S z adjustable width sprocket 

E = ll0-1200baud 
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F =foreign sets 
OC =optional characters 

.·..: 
:~~- -~' :::. ,. 
-..' .. 

.' 
I - •.., •.. ­

~ 
N 
0 
0 

Technology' 

I = impact 
T = thennal 
E • electrostatic 

Though high speed fully-formed character printers such as those 
manufactured by Qume and Dlablo still lead t he sales market, they 
are meeting competition from traditional typewriter manufacturers 
who are turning their attention to the printer market. Induced by the 
success of dot matrix printers costing less than $1 ,000, major and 
minor manufacturers of thimble, daisywheel, element and drum 
printers are hastening to introduce fully- formed character printers 
that run slower and cost far less. 

''It is the influx 
of reliable dot matrix printers 

that account tor projected growth rates . 

Among those manufacturers are Pertee, Olympia and Olivetti. 
Pertee has introduced its Stylist 360, manufactured by its parent 
firm, Triumph Adler of Germany. It is a daisywheel that operates be­
tween 17 and 20 characters per second and will cost much less than 
the 45 to 55 character counterparts from Qume and Diablo. They wil l 
be a price-compat ible alternative to current dot matrix printers.• 

The Olivetti DM80/180 

P,R A 2·15 T DM 5x9 y y 9610 x 9 

P,R B 2-15 T .F l DM 9><9 y y y 9619 x 18 

P,R,T B 17 1/4 
F D N y y 96 
Opt.T .SS.DS Op1.-0C.C 

R,T E 

R,T E 

R,T E 

16 

16 

16 

•:i1 I; 

Jfl~ 


T,P,F,C T 

T,P,F,C T 

T,P,F,C T 

Head Type' 

DM =dot matrix I .1 
D =daisy J:.! 

T = thimble ·fi/J'[{! 
ii nuiJt•11:i<f-m w1ii1 w 

y y 128 

y y 128 

y y 128 

Character Set• 

G m TRS-80 graphic characters 
I =international characters 

500 N 48 $2295 

300 N 40 $2995 

10 N 39.5 $2850 

30 y 45.5 $3135 

30 y 51 $34 15 

30 y 51 $3455 

* 
HS =high speed 
LQ - letter qualiry 
P • proportional spacing 
M = monospeed 

...... 
I 
~ 
l,;.J 
0 
0 
0 

0 
< 
~.., 
~ 
l,;.J 
0 
0 
0 
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INTERFACE 

The price of progress is innovation. 

The Xerox 1740 

And the Model II 

Dr. James H. Nestor 
39114 Route 303 
Grafton, Ohio 44044 

Nestor's Law states that Radio Shack 
will always have the hardware and/or 

software I need six months (or more) after I 
need it. That statement may earn a place of 
prominence with Murphy's Law, Parkinson's 
Law, and the Peter Principle. Think about it. 

No Foreign Equipment 

I have endured the tirades of Radio Shack 
personnel for more than two years, ever 
since I hung a Pertee drive on my Model I in­
stead of waiting six months for a "legiti­
mate" drive. They have preached to me 
about the importance of using only Radio 
Shack peripherals. I have even conceded 
that for many people It Is wise to get 
everything from one source. Where the ar­
gument breaks down is when I have a spe­
cif ic need and they are unable to fill it. 

As case In point, I cite Scripslt, Radio 
Shack's word processing program. It was 
released about two years after I bought 
Electric Pencil and modified my Model I for 
lowercase. 

When I purchased a Model 11 the problem 
remained. In fact, I think it got worse. While 
Scripsit for Model I was now available, there 
was no version for Model II. Nor were the 
folks in Fort Worth even talking about a re­
lease date. Here I sat with the perfect ma­
chine for word processing: 80 x 24 display 
with true lower case, 1/2 megabyte of disk 
storage, full keyboard, and both parallel 
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and serial printer ports. Not to mention 
reverse video and 64K of RAM! But, alas, 
there was no software and no letter quality 
printer. Phooey again! 

Undaunted, I set out in search of counter­
feit means to enjoy my machine. The 
search, though hectic, was worthwhile. In 
fact, I'm going to share my secrets with you 
In this very article. 

Finding a Printer 

If all else failed, I thought I might be able 
to write some word processing software. I 
would never presume to be able to build a 
printer. Therefore, I set out in search of a 
printer first. Finding one wasn't really all 
that tough. I excluded the various Selectrics 
because of their slow print speed and me­
chanical complexity. 

That left three candidates: NEC Spinwrit­
er, Qume Sprint, and Xerox 1740. All three 
are daisywheel types with a minimum of 
moving parts and excellent print quality. 
Although all three appear to be excellent 
printers, I settled on the Xerox 1740 
because of availability of local service. The 
same machine is marketed through dealers 
as the Diablo 1640. I should point out that 
although Xerox manufactures both models, 
they will only service the Xerox 1740. 

Getting the Printer to Work 

I selected a 1740 RO (Receive Only) ver­
sion because I didn't need another key­
board. The printer has an RS-232 serial in­
terface. Since the Model II also has two 
RS-232 serial ports, I assumed it would be a 
plug-in installation. Not true. 

Although the plug on the 1740 would fit 
either Port A or Port B, I could not get the 
Model II to talk to the printer. Or possibly, 
the printer wasn't listening to the Model II. If 

Xerox wouldn't service a Dlablo printer, just 
maybe the 1740 refused to respond to so 
lowly a driver as the Model II. Panic! 

Problem One: Hardware 

At this point I assumed t hat I had a hard­
ware problem and proceeded accordingly. I 
read and re-read the Xerox tech manual 
which came with the 1740. I reset all of the 
switches, and tried the Self Test (sounds 
Freudian). It worked. The printer produced 
several lines of perfect print. I read and re­
read the Model II owner's manual. 

Article Two of Nestor's Law says that 
"Adequate documentation, especially tech­
nical manuals, shall immediately follow dis­
continuation of any given model." The only 
item of value in the Model II manual was a 
pin-out diagram of serial ports A and B. I 
compared it to the diagram In the Xerox 
manual. They were identical. At first I 
thought that was terrific. They are both 
RS-232, so they should be identical. It even 
made sense, so I knew it had to be wrong. 

Digging fu rther into the respective manu­
als, I discovered the "rub" . After studying 
the concept of handshaking, I concluded 
that the pin-outs should not be ident ical. 
The clear-to-send line of one device does 
not connect to the clear-to-send of the 
other. Rather, it goes to the request-to-send 
pin. 1'11 not keep you in suspense any longer. 
In order for the Xerox 1740 to work with the 
Model 11, a few changes must be made in 
the wi ring of the connecting cable. 

Solution One: Hardware 

The cable is soldered in place inside the 
printer, so the modifications must be made 
to the wires inside the connector on the 
cable end. Four wires in the plug must be 
switched, and a jumper must be soldered 
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Eight Inch Floppy Disk Drive Subsystem Model VIOOO • Desk or rack mountable. 

• 	Accomodates both single-sided and double-sided drives. The VlOOO, Vista's sophisticated new disk drive subsystem, sets 
• 	 Industrial quality cabinet with die cast front bezel. new standards for ease of access and use. Its innovative design • 	 Drives pull out for easy service and maintenance. permits disk drives to be mounted or removed quickly and easily for 


system reconfiguration or servicing. 
 Prices: 
Features: Cabinet with (2) single sided drives w/ power supply $1595.00 
• 	Deluxe chassis with internal slide allows easy access. Cabinet with (2) double sided drives w/ power supply . $2295.00 
• Storage capacity from 250 kilobytes to 2.5 megabytes. Cabinet w/ power supply ................... . ... . $ 495.00 


ilif!ii~~~~~~~	 Vista's Line of High Performance, High Reliability 
Products also Includes these Advanced Components 
Single Eight-Inch Drive Subsystem Model VSOO 
Features: 
• 	 Up to 1.2 megabyte on·line s torage capacity 
• 	 Compatible with Radio Shack Model II, 

Apple II® and most popular SlOO based 
computer systems. 

• 	 Highly reliable power supply provides ±5% 
regulation and over·voltage protection. 

Prices: Starting as low as $900.00 
Single Minifloppy Disk Drive Subsystem 
Model V80/ 800/ 8000 
Features: 
• 	 From 102K to 816K bytes on a single drive. 
• 	 Fastest track-to-track access time on any 

minifloppy drive - 5 milliseconds. 
• 	 Dual-head technology on the VS00/ 8000 

allows on-line use ol both sides ol diskette Model V80/800/8000 
Prices: Starting as low as $395.00 

,...65 Vista Computer Company 1317 E. Edinger Avenue • Santa Ana . CA. 92705 • (714) 953-0523 
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STEPWISE 

MULTIPLE LINEAR REGR ESSION 

Fas1 Compi led Machine L anguage 
Comprehensive Data Base Manager 

• T ransformations 
• Lags 

Designate Any Variabl e As Dependent 
At Run T ime 

Descrip1ive Statistics 
Correlation M atrix 
ANOVA T able 
Partial Correlation Coeffi cients Each Step 

Fu ture R eleases Are Upward Compatibl e 
And Include: Factor Analysis, T ime Series, 
Linear Programming 

For 2 Disk, 48K TRS·80® . With Line Primer 
Wri te For In formation On Other System 

Configura tions 

Price $139.00-Documentation Only $20.00 
Visa And Master Charge Accepted 

Barstrann Corporation - Dept. A .,.. 201 
P.O. Box 265 M id City Sta t ion 
Dayton, Oh io 45402 

DISASSEMBLED HA NDBOOK 

FOR TRS-80 


VOLUME 3-$18. POSTPAID 

Chapier I: Wri1ing Disassembler Programs 
Chapter 2: High Speed Disassemblers 
Chapter 3: Spooling Theory & Practice 
Chapter 4: Pon Encoders & Decoders 
Chapter 5: Writing Interrupt Programs 
Chapter 6: DI A Conveners & Conmuction 
Chapter 7: AI D Conveners & Consl ruction 
Chapter 8: High Speed Morse Code Program 
Chap1er 9: Comm. Bulletin Board Systems 
Chapter IO: Radio Tele1ype From A io Z 
Chap1cr 11: Self·Programmed Learning Q/ A 
Appendix A: Volumes 1-2·3 combined index 
Appendix B: Vols. 1·2·3 Pgms. on Disk SJO 

VOLUME 1-SIO. POSTPAID 
61h priming 

VOLUME 2-$15. POSTPAID 
4th printing 

- GERMAN & FRENCH LANGUAGE EDITIONS­

RICHCRA FT ENGINEERING LTD. 
Drawer 1065, Wahmeda Industrial Park 
Chautauqua, New York 14722 
phone (716) 753-2654 for COD orders 
(U.' frmds: add $4.SO overseas airmail) v' 276 

- Professional ­

Real Estate Software 

For Apple or TRS·80 


Property Management System 
(32K. I Disk Systems) 

• Tenant lnform1hon • 5 0191t hptnse Atcounls 
• la11 Rent Reports • Bulldlng hpenie R1po11 
• YTO & Mon1hly Income • Vendor hpense Report 
• 	 Handles - • income T11 R1por1 

P.art1.al P.a,m1nti • All R1por1s Can 81 Punled 
Rolurned !:hecks • Complale Oocumen1J1ton 
Advuct Paymenh • EHy Dllil Enlty & Edit 

• Pr1n1s Receipts • 200 Units p1t F1lt 

Price S225.00 

Real Estate Analysis Modules: 
(Cassette or Disk) 

1) Home PureNu An.atym 
21 h1 01!1trod Elchuge 
31 Construction Cosl/P1oht 
4) Income Proptrty CHMlow 
5) APA loan Anatys•s 
6) Property Silts An11,s1s 
7) l o.an Amertml1on 

A
$35 Per Module 

1.1 Co~1pO!~~~~·; ~~:it""• 
1C1 I Rnld•nlt Add 0 "1. S•ln h1)Oftware ll1ll l72·tU!I 

ealty E~~ny 
Oopt K 11 1& G !:.1qh lfl 51 M.~ nh.it1.1n Ut.',lCh . CA 90165 
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"In spite of the delays and 
other minor problems, I still 
am satisfied with my Model I and Model II. 

Printer Plug 
Pin Number 

Model II Plug 
Pin Number 

Ground 
Transmitted Data 
Received Data 
Request to Send 
Clear to Send 
Data Set Ready 
Signal Ground 
Carrier Detect 
Terminal Ready 

1 . .. ......... . . ............. . . • . . .... 
2... ..... . . • .. . . .. .. .... . ... . . • ...... .. .. 
3 . . .. . . • . . . • . .. . .. . ... . . .... . . . . .... .... 
4 . .. . ....•.•..•. . .. . . . .. . ... . . • ... • .•. • . • . ...• .. . ..... 
5 . .. .. .. .. . . .. . .. . .. .... . ..... • ... . .• . • ... 
6 . . . . . . . . . . . .. . ......... . ......
7 . • . . . . • . •. . . . .• •.• . • . •. • . • . • . • .. . •. • ... 
8 . . . . . . .. . . • .. . . .. . ..... . ..... ... . . .• . . .. ......

20 . . . . .••.• . .. .. •• . • . • .• . . . • . .. 

Instructions: 

across three of the pins. Fig. 1 shows the 
connections. The only problem I encoun­
tered in making the modifications was that 
the connector was of the crimp-on type. 
Consequently, I had to cut and splice the 
wires. If I were to do It again, I would replace 
the DB-25P connector with a solder tail 
type. It would even be possible to make a 
small Jumper cable to Install between the 
printer cable and the Model II. Fig. 2 shows 
such an adapter. 

The printer is connected to Port B in the 

PRINTER PLUG MOOE L II PLUG 
PIN NtJMOER PIN NUM8ER 

· ----- - ----- --- 1 
~==-=~~ 
;==-=~; 
6~---- - - -- --- - --6 
7 - - - - - - - - - - - - - -- 7
8 --------------8 

w -------------w 
Fig. 2. Adapter cable from printer to Model II 

" 

.. . • .. . ... . .... . .. 1 Ground 
. . . . . . . .......2 Transmitted Data 

.. .. . .. .. .... .. 3 Received Data 
. 4 Request to Send 

... . .. .. . ....5 Clear to Send 
. . . . . . . . . ... . . . . . .. . .. . . 6 Data Set Ready 

•. . .. • ...... . . . 7 Signal Ground 
. .. .. . ..8 Carrier Detect 

• .•. . . . • .. • .• .. . . • .... . . 20 Terminal Ready 

Remove the cover on the printer plug. The pin numbers are stamped Inside the front part of l he connector 
by the pins. Carefully note the pin numbers and the color of the wires connected to each pin. 

Unsolder the wires from pins 2 and 3. Reverse the wires (82 to 3, 3, to 2) and resolder. 
Unsolder the wires from pins 4 and 5. Reverse the wires (4 to 5, 5 to 4) and resolder. 
Solder a small gauge wire from pin 6 to pin 8 to pin 20. Do not remove the wires already soldered to those 

pins. 

Fig. 1. Pin Diagram of Xerox 1740 and TRS-80 Model II 

Model II. It was selected because Port A Is 
configured with the additional s ignals re­
quired for a modern. If you have a modern 
hooked to Port A, you can leave it there. If 
not, you wi ll need a " dummy" plug In Port A. 
Fig. 3 shows such a shorting plug. This 
pqint has caused me some confusion. The 
confusion relates to the fact that some 
Model lls seem to work without the dummy 
plug. So far, I have found at least three ma­
chines which work without the plug. I have 
discussed the problem with Radio Shack 
technical personnel. They were not aware 
of· the fact, and as of yet have no explana­
tion. 

A minor complaint is that the serial port 
connectors do no have any type of devices 
to hold the plugs in place. The addition of a 
t hreaded post, such as the ones on the 
Tl-810, would have cost another penny or 
two, but would make life easier. In fact, the 
connectors are attached to the plastic cabi­
net with small bolts and nuts which are not 
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" ... you should not attempt these stunts 
unless you have your parents ' approval 

and your unit is no longer under warrantee. " 
attached to the case. If you attempt to 
remove the connectors (as I did), the nuts 
fall inside the case and are murder to re­
trieve. Once you have loosened the bolts, 
you must open the case to tighten them. 

Poor planning! The only solutions to the 
loose connector problem are epoxy, duct 
tape, or nerves of steel. If you bang the 
keys, the connector falls off. I settled for 
tape. 

Problem Two: Software 

Did I mention that the printer still didn't 
work with the Model II? Since I was abso­
lutely sure that the hardware was correct, 
the problem had to be In the software. The 
first thing I discovered after resorting to 
reading the Model II manual was that 
TRSDOS 1.1 did not Include serial port 

1 - NC 
2 - NC 

lt

8 

20 - NC 

Fig. 3. Terminator plug tor unused serial 
Port A. 

driver software. I was faced with the chore 
of writing an assembly language driver. For­
tunately, while I was still bracing myself for 
that chore, TRSDOS 1.2 arrived. It has serial 
port drivers. (Considering that I really need­
ed TRSDOS 1.2 six months ago, Nestor's 
Law still stands.) Now all I had to do was 
learn how to use the serial port driver rou­
tine in TRSDOS 1.2. 

Solution Two: Software 

It wasn't really too difficult to learn t o use 
the serial driver routine in TRSDOS 1.2. I 
learned by experiment that it would drive 
the Xerox 1740 reliably at speeds of 110, 
300, and 600 baud. Since the printer oper­
ates at a maximum print speed of 45 char­
acters per second, the 600 baud rate is the 
one I decided to use. I learned from the 
manual that the 1740 uses an eight-bit 
word, no parity, and one stop bit. The next 
experience was learning about the TRSDOS 
SETCOM command. 

SETCOM is "SETs the COMmunications 
channels." It is issued from: 
TRSDOS READY ............................................ . 
The correct command is as follows: 

SETCOM 8 = (600,8,N,1), A =OFF 

If you mis-typed the command, or for any 
other reason wish to change it, you must 
first turn the channels off. This is done with 
a SETCOM A= OFF,B =OFF command. If 
you use a reset, it is necessary to use the 
SETCOM sequence again. So much forSET­
COM for the moment. 

The next command to learn is FORMS. It 
sets the number of columns per line and 
lines per page. The defaults are for 132 col­
umns per line and 60 lines printed out of the 
66 lines per page. These are correct for 14 
718" wide paper. The width would have to be 
reduced to 80 columns for 8 1/2" stock. A 
third command tells the Model II if your 
printer uses a special control code. I don't 
know what that really means, but so far I 
haven't found a printer that used it anyhow. 
The final option is between a parallel and 
serial printer. Parallel Is the default, so we 
have to specify that this is a serial printer. If 
the FORMS command were entered in full it 
would read: 

FORMS{P = 66, W = 132, L = 60, C = O, S } 

Since we are going to use the defaults for 
all but the last item, we can get by with: 

FORMS {S} 

The complete sequence is: 

SETCOM 8 = (600,8,N,1),A = OFF (SETCOM uses 
parentheses) 

FOAMS (S} (FOAMS uses lower 
case brackets) 

If all is well, the display will respond with: 

FOAMS SET P = 66 L=60 W = 132 C =0 
PRINTER READY? ('(/0).. . The answer is Y. 

The printer should advance one line In 
response to a test signal sent from the 
Model I I. If It doesn't and responds with ER­
ROR 45, you have problems. ERROR 45 
means that the printer Is NOT READY. 
Check it out. 

The next sequence is: 

ALIGN PAPER TO TOP OF PAGE 
PRESS ANY KEY TO CONTINUE 

Align the paper and press a key. All Is well 
with the world. The display will read: 

Top, Repeat, or Quit? 

This one really confused me. The correct 
answer it Q for Quit. It should return you to: 

TASDOS READY ..................................................................... 


The serial port is now ready to drive the 
printer. You can use a DIR PRTcommand to 
print a disk directory. You can now go into 
BASIC and use LUST or LPRINT at will. You 
can return to TRSDOS without disturbing 
the serial driver. However, if you reset the 
machine, the SETCOM and FORMS com­
mands will have to be given again. 

Solution Three: The DO File 

Since it is cumbersome at best to type all 
of that stuff each time the machine is turned 
on, an easier way had to be found. The SET­
COM and FORMS statements were incor­
porated into a DO file which I call PRINTER. 
The command BUILD PRINTER Is used to 
create the file. SETCOM B = (600,8,N,1), 
A= OFF is entered as the first line. FORMS 
S Is the second. Since I generally program 
in BASIC, I added a third line: BASIC MENU 
-F:5. It loads BASIC, allows for five files, and 
RUNs a program called MENU. You can 
modify the contents, but this is an example 
of a useful DO File. From TRSDOS you can 
accomplish all of these things by typing DO 
PRINTER. 

If you want a t rue "turnkey" operation, 
type AUTO DO PRINTER. The machine will 
respond with AUTO SET 'DO PRINTER'. 
Whenever the Model II is turned on or reset, 
it wi l I automatically setup the printer chan· 
nel, load BASIC, and run the program. 

Actually, the discussion ofTRSDOS 1.2 is 
a bit off the track since there was not any 
soph isticated word processing software 
available to run under that operating sys­
tem. However, I do use the printer with other 
programs which run under TRSDOS. 

My shots at Radio Shack were taken in 
good fun. I realize that they can't be all 
things to all people. In spite of the delays 
and other minor problems, I still am satis­
f ied with my Model I and Model II equip­
ment. In fact, the personnel at the local 
store and repair center have been quite 
helpful. My thanks go to Dave Robinson, 
Dave Starkey, Lew Crawford, Joe Crossen, 
and Charles Brlckenhauser for their efforts. 

I suppose I should caut ion you that I am a 
professional computer hobbyist, and that 
you should not attempt these stunts unless 
you have your parents' approval and your 
unit is no longer under warrantee. If you are 
st ill interested, try it!• 
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GRAPHICS 

Achieve complete control of 

matrix print head needles through clever software manipulations. 


A Tiger With Dots 


George Somers 
33 Deerfield Lane 
Aberdeen, NJ 07747 

A computer with only a CRT monitor Is 
limiting-there are so many times 

when hard copy can be helpful, even essen· 
tial. It w·asn't long before I began to look for 
a printer. My final choice, after a great deal 
of comparison shopping, was the Integral 
Data IDS-440 Impact Printer, known also as 
the Paper Tiger. The features Included both 
a normal and enhanced mode for four differ­
ent type densities. Yet, for me, the most at· 

tractive characteristic was an optional 
graphics feature that, if installed, would 
permit program control of each Individual 
dot In the printhead matrix. 

My first graphics programming project 
was to design a routine that would dump 
the contents of the TRS-80 video screen to 
the printer using the Tiger's dot control 
graphics feature to faithfully reproduce 
those unprintable graphic codes. 

Software Control Codes 

The IDS-440 achieves a great deal of Its 
flexibility by employing a series of control 
codes: non-printable characters represent· 
ed by OOH-1AH (0-31 decimal). Table 1 sum­
marizes these software control codes. Con­
trol code 03H is very Important because It 
allows the printer to suspend interpretation 
of all the subsequent bytes that it receives 
as printable ASCII characters, and enables 

PRINTHEAD 

BIT 0 • 
BIT I 

BIT 2 

BIT 3 ( 
BIT 4 

BIT 5 

(BIT 6) • 

}L-------i~

PRINTHEAD PATH v 

NEEDLES 


the graphic function. 

Raster Scan Dot Printing 

Once In the graphics mode, the printer 
operates under a raster scan technique, 
printing columns of up to seven vertical 
dots across the page. Fig. 1 graphically 
documents this path across the page. 

lndlvldual Dot Access Via Software 

The individual printhead needles (there 
are seven of them) are activated according 
to the printer's decomposition of the byte 
received Into Its component bits. If a 23H Is 
received, then bits 0, 1, 2 and 4 are turned on 
and their respect ive printhead needles are 
energized to print dots. Due to the nature of 
the scan technique, the owner's manual 
recommends that bit 7 remain off (0) at all 
times. This Is necessary because bit 0 of the 

BIT 0 

BIT I 

BIT 2 

BIT 3 

BIT 4 

BI T 5 

BIT 0 

BIT I 

BIT 2 

BIT 3 

BIT 4 

BIT 5 

...._#-----> 
0 00 0 

0 00 0 

0 0 0 0 
PASS0 0 0 0 I 

0 00 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 


0 0 
 0 0 PASS 
20 00 0 

0 00 0 

0 0 0 0 

GRAPHIC 191 

Fig. 1. Printhead Bit Pattern Fig. 2. Bits Superimposed on Graphic Block 
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Orange micro "THE COMPUTER PRINTER 
.... 2ss SPECIALISTS" 

UP TO 25% DISCOUNTS! - SAME DAY SHIPMENT! 


Word Processing Print Quality 

• 18 x 9 dot matrix; suitable for word 
processing • Underlining • proportional 
spacing • right margin justification • serif 
typeface • 50/80 CPS • 9V2" Pin 
Feed/Friction feed • Reverse Platen • 
80/132 columns 

CENTRONICS 737-1 (Parallel) . .. ... . ... .. . ... . (List $995) $765 

CENTRONICS 737·3 (Serial) .. . . . .. . . ... •• .... (List $1045) $815 

EPSON MX80/MX70 

Low-Priced 
Professional Print Quality 

• 9 x 9 dot matrix • Lower case descenders 
• 80 CPS • Bidirectional, Logic seeking • 
40, 66, 80, 132 columns per line• 64 special 
graphic characters: TRS-80 Compatible • 
Forms handling• Multi-pass printing •Ad· 
justable tractors 

EPSON MX80 . .. . ...... . . . .. . .. . . . ..... ... . . (List $645) $Call 
EPSON MX 70 Dot graphics, 5 x 7 matrix . . .. .. (List $450) $Call 

OKIDATA MICROLINE SERIES 
TRS-80 Graphics Compatibility, 

Friction Feed 

• 9 x 7 dot matrix • 80 CPS • 80, 132 
columns - 64 shapes for charts, graphs & 
diagrams • Double wide characters • 618 
lines per Inch • Up to 3 part copy• Friction 
& pin feed • 200 M character head warranty 

OKIOATA MICROLINE 80 . . . . . . . . . . . . . . . . . . (List $800) S520 
OKI DATA M82 Bidirectional. Forms nandling . . .. .. . (List $960) S750 
OKIDATA M83 Wide carriage. 9 x 9dot matrix . .... (List $1260) S1050 

IDS PAPER TIGERS 
Dot Resolution Graphics, quality print, speed 

• 7 wire prlnthead (445); 9 wire printhead 
(460) with lower case descenders • Over 
150 CPS • bi-directional, logic seeking 
(460) • 8 character sizes; 80-132 columns 
• Adjustable tractors • High-resolution dot 
graphics • Proportional spacing & text 
justification (460). 

IDS 445G 7 wire printhead, graphics . .. . ....... (List $895) S 750 

IDS 460G 9 wire printhead, graphics . . . ....... (List $1394) $1150 

IDS 560G 9 wire, wide carriage, graphics . ..... (List $1794) $1590 

CALL FOR FREE CATALOG 

(800) 854-8275 

CA, AK, HI (714) 630·3322 


At Orange Micro, we try to fit the right printer to your application. 
Call ourprinter specialists for free consultation. 

VISTA - C. ITOH 

Daisy Wheel Letter Quality 

• 25 CPS (Optional 45 CPS) • Typewriter 
quality • Centronics parallel • RS 232 
Serial (Optional) • Proportional spacing • 
Bidirectional • Programmable VFU • Self 
test • Diablo compatible • Friction feed 
(Optional tractors) • 136 printable 
columns. • Manufactured by C. ITOH. 

VISTA V300 (C. ITOH) . . .......... . ........ .. (Lisi $1895) $Call 


ANACOM 
Low Cost, High Speed, Wide Carriage 

• 9 x 9 dot matrix • Lower case descenders • Wide carriage • 
Adjustable tractors to 16" • 150 CPS, Bidirectional , Logic Seeking 

ANACOM 150 .. . ... ... . .. . . . .. . ......... (List $1350) $Call 


ANADEX 
Dot Graphics, Wide Carriage 

• 11 x 9 dot matrix; lower case descenders • Dot resolution graphics 
• Bl-directional, logic seeking • Up to 200 CPS • RS 232 Serial & 
Parallel • Forms control • X·ON/X·OFF • Up to 6 part copy. 

ANADEX 9501 . ... . .. .. ..... .. .... . .. . . . ... (List $1650) $1350 


NEC SPINWRITER 
High Speed Letter Quality 

• 55 CPS • Typewriter quality • Bidirectional • Plotting • pro· 
portional spacing. 
5510·5 RO, Serial, w/tractors ...... . ... . ...... (List $2995) S2625 
5530·5 RO, Parallel, w/ tractors ............. . .. (List $2970) $2599 

TELEVIDEO CRT'S 
AT DISCOUNT PRICES! 

Please Call Toll Free 
Prices are too low to 
advertise 

PRINTERS 

MALIBU 165wide carriage, graphics, letter quality .. (List $2495) S 1975 
QUME 5/45 typewriter quality . .. . ...... . . .. . .. . .. (List $2905) S 2559 

INTERFACE EQUIPMENT 
CCS APPLE PARALLEL Interface & cable .... . . ...... . .... S 150 
APPLE II · EPSON MX80 

parallel interface board &cable . . . . . . . . . . . . . . . . . . . . . . . . . S 100 
SSM AIO BOARD Apple Serial/parallel interface . ..... (List $225) S 175 
MICROTRONICS Atari parallel interface . . .. . . .. . . . ... ... . .. . . S 89 
ATARI 850 Interface module, serial/parallel .. . . . . ...... . .. .. . . . S 199 
TRS-80 CABLES to keyboard or Exp. interface ....... . . .. . .... S Call 
NOVATION D·CAT direct connect modem .. .. . .. . . .. .. .. .. . . S Call 

TELEPHONE ORDERS: Mon.-Fri. 8:30 · 5:00 

The Orange Micro Printer Store (Retail): 


Mon.-Frl. 10:00 · 6:00, Sat.111 4:00 


Phone orders WELCOME: same 

day shipment. Free use of VISA & 
 Orange?j
MASTERCARD. Personal checks 

require 2 weeks to clear. Manu· 
 ffifCfO, Inc. ...
facture~s warranty included on all 

equipment. Prices subject to 
 3150 E. La Palma, Suite I 
revision. Anaheim, CA 92806 

\. 



''My first awkward attempts at printing dots were 
far from successful . . . At seemingly random times, extraneous 
strings of dots were printed along with the legitimate ones." 
ensuing prlnthead pass overlays bit 7 of the (equivalent to all six low order bits activat· 
previous pass. No byte larger than 127 ed) or 7FH should be output to the printer. 

Function Hex Decimal 

Enhonced Mode Printing 01H 
Nonnol Mode Printing 02H 
Graphics Mode I Graphics Escepe 03H 

Lino Fffd OAH 10 
Ver11c•I T•b OBH 11 
FormFHd OCH 12 
Carriage Return OOH 13 

Selecl Prinler 11H 17 
Deselect Printer 13H 19 

8.3 Choracler per Inch 1CH 28 
10 Choracter per Inch 1DH 29 
12 Ch1roctor per Inch 1EH 30 
18.5 Chorecter per Inch 1FH 31 

Table 1. Software Contro l Codes 

Graphics Control Code Flag 

Once In the graphics mode, control 
codes must be preceded by a 03H contro l 
code. This bars the printer from Interpreting 
the Intended control code as dot printing 
data. Escape from the graphics mode is ac­
complished by printing a 03H followed by 
either a 01 H (enhanced mode control char­
acter) or a 02H (normal mode control code). 
The printer then resumes standard charac· 
ter printing. 

Two Final Control Codes 

Two final details conclude the prelimi­
nary programming instructions. The verti­
cal tab code causes the printhead to termi­
nate the present horizontal graphics scan 

05D1 3AE837 LD A•< 37E8H) ;GET PRINTER STATUS BYTE 
05D4 E6FO AND OFOH ;MASK FOR STATUS BIT 
05D6 FE30 CP 30H ;1s STATUS READY? 
05D8 C9 RET ;RETURN TO COMPLETE CHECK 

Program Listing 1. CALL OSD1H Disassembly 

460FH CD7FOA CALL OA7FH ;PASS FIYTE IN BASIC 
USR STATEMENT TO HL 

4612 CDD105 CALL 051DH ;CHECK PRINTER STATUS 
4615 20FB JR NZ,4612H HF NOT READY, GO CHECK 

STATUS AGAIN 
4617 7D LD A,L. ;GET CHARACTER TO PRINT 

TO THE ACCUMULATOR 
4618 32£837 LD <37E8H >.A ;SEND BYTE TO PRINTER 
461B C9 RET ;No VARIABLE TO RETURN 

TO BASIC; JUST RETUF\N 

Program Listing 2. Mini-driver Assembly 

99 ' uuuuuuuuuuuuuunuuuuuuuuuutuu**nunuuuuuuunu1uua 
100 ' This shorl Pro!lr a• will s t uff t he FAS JC str in!I PR$ with t he shor l 
101 ' asseabl~ hn!luase driver lo send Lhe sra1>hi cs b" Les to t he PAPER TIGER 
102 ' 
103 ' Afler ils Job i s done il deletes Loose lines lhaL are nol needed ;;n" Jon!ler 
105 ' ununuunuuuiunuuuuu1uuuuunnuuuuuun1u1uuauun•auon 
110 ' 

50000 PRf= • • : · The asseabl " lan~ua!le • i ni-dr iver 
50001 X = PEEK ( VARPTR < PRf J t 2 > i 256 t PEEK ( VARPTR <PR$ > t I > 
50002 FOR I = 1 TO 13 : • 13 b"les in the Dini - dr i ver 
50003 REA!l J : ' Gel obJ ecL code b"Le in lo J 
50004 POKE X t l - I• J : ' POKE obJecl code b•te inlo sLr i n!I 
50005 NEXT I : ' ConLinue unlil all obJect code b"les are POKEd in lo PRS 
50006 DELETE 50001 - 50007 : ' Once slrins is POKEd lhese lines are not needed 
50007 DATA 205r 127 r !Or 205r 2091 5, 321 251 r 125 • so , 2321 55r 201 : ' ObJ ec t code 

Program Listing 3. BASIC String Pack of Listing 2 

and initiate the next scan six dots down on 
the page. Following the previously detailed 
conventions, the printer must receive both a 
03H and a OBH. Finally, to turn on bits 1 and 
2 alone, two 03H bytes are required in order 
to signal the Paper Tiger's interpretive ROM 
that data 03H is Intended and not a prefix to 
a control code. 

On to the Programming 

My first awkward attempts at printing 
dots were far from successful. It was soon 
apparent that, once in the graphics mode, 
the BASIC LPRINT command was useless 
as a means of sending graphic bytes to the 
Paper Tiger. At seemingly random times, 
extraneous strings of dots were printed 
along with the legitimate ones. The bit pat­
tern of these extraneous dots corresponded 
to a OAH-the standard control code for a 
line feed. 

Obviously, upon receipt of a OCH the 
ROM attempted to perform a form feed by 
outputting a string of line feeds, being 
unaware that the OCH was not a control 
code in the graphics mode. POKEing the 
printer port (14312 decimal, 37E8H) with 
hundreds of random graphic bytes elicited 
no such unexpected results, confirming the 
diagnosis of incompatibility between the 
LPRINT command and the requirements of 
the printer while printing in the graphics 
mode. 

How to Send the Graphic Bytes? 

I then wrote a very short assembly lan­
guage driver that would pass the byte to 
print from BASIC to the driver, check the 
ready status of the printer port, and, when 
all was in order, send the byte to the printer. 
After st udylng the TRS-80 ROM, I found that 
calling 0501 H would perform the printer 
port status check. A disassembled listing of 
this useful subroutine Is in Program Listing 
1. In addition, calling OA?FH solved the 
problem of obtaining the byte to print (the 
byte is passed through the USA command 
variable to the HL register pair). The com­
plete driver is in Program Listing 2. 

Packing the Driver 

For convenience and increased portabili­
ty, I POKEd this short assembly language 
driver Into a BASIC string. This saves load­
ing a separate system tape every time 
graphics printing is desired. Graphics pro­
grams may be built around this string, or 
the string itself may be appended to a pro­
gram that exists already. Program Listing 3 
is a simple BASIC program that accom­
plishes the string packing. 
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Graphic Blocks to Dots 

With the mechanics of sending the byte 
out of the way, determination of a practical 
algorithm for converting graphic codes to a 
dot matrix representation of the blocks was 
the remaining programming roadblock. 

After studying the user's manual con­
cerning the width and density of dots in the 
graphics mode, I estimated that a reason­
able interpretation of the graphics block 
represented by decimal 191 (all six compo­
nent pixels turned on) would consist of a 
dot matrix composed of twelve vertical dots 
by four horizontal dots in the 12 character 
per inch printing density. (See Fig. 2.) In this 
scheme, each pixel would be represented 
on paper as two horizontal dots by four ver­
tical dots. 

Using the POINT Command 

In order to determine which individual 
pixels are set on the screen, the Microsoft 
BASIC ROM has provided the POINT com­
mand. It takes the form of POINT (X,Y), 
where X and Y are coordinates of the pixel 
to be examined for its on or off state. With 
the aid of this handy function, a program 
can determine the corresponding bits in the 
printhead matrix and turn them on twice(for 
two horizontal dots). The one complication 
is that the next lower pixel must also be 
checked to see if it is necessary to turn on 
the bottom two dots of the six-dot printhead 
pass as well. 

A vertical tab must then be sent at the 
end of a printhead pass so that the next 
scan (to print the bottom half of the graphic 
block) can occur. 

" .. converting graphic codes to a dot 
matrix representation of the blocks 

was the remaining programming roadblock." 
routine via a GOT050000 statement would always seems to remain clearer when minor 
necessitate changing the Return state­ routines are called through GOSUBs. 
ment in line number 50090 to an outright At the heart of the subroutine are two 
GOTO statement. However, logic flow FOR-NEXT loops. The first loop (line 

Program Listing 4. Graphics Driver (BASIC) 

100 '***************************UUtUUUUUUUUUUUUUUU*UtUttUtUtU*UUUttUt 
110 ' BASIC PROGRAH t 1 - GRAPHICS PRINT DRIVER 
120 ' FOR THE INTEGRAL DATA IDS-HO - THE PAPER TIGER 
130 , 

HO ' ALL VARIABLES USED IN THIS ROUTI NE BEGIN WITH THE LETTER • p• 

150 ' THIS SUBROUTINE HUST BE CALLED BY AN APPROPRIATE GOSUB WITHIN THE HAIN PROGRAH 

160 , .............................................................*............................ 

170 , 
180 , 
50000 PR$= 't 
'J2CIJD7!NKEY$ • :' The asseabl>< lan!ua!e aini-driver 
50001 PRX = VARPTR< PR$ lt!! POKE16526,PEEK< PRX) : POKEl6527,PEEK< PRX+1> " POKE lh!! USR address 
50002 PU = USR ( 3) ! ' Enable PAPER TIGER' s !raPhic •ode 
50003 PU = USR <3) : PU = USR <30) :' 12 Charoder Ptr inch density 
50004 , 
50005 FOR PY = 0 TO 45 STEP 3 : ' Horizontal line counler 
50006 FOR PX = 0 TO 127 :' Isl Pass vertical counter 
50007 IF POINT <PX.PY> THEN PR = 15 : ' If UPPer Pixel 
50008 IF POINT (PX.PY+!> THEN PR = PR t 48 : ' If oiddl e Pix!!! 
50010 PA$ = INKEY$ : IF PA$ <> •• THEN 50075 !' SloP Prinlin9 on hYPrl!.. 
50020 PU = USR (PR) : PU =USR <PR> : ' Send ~raPhic lwi ce 
50021 PR = 0 !' Re-inilialize Prinl characl•r lo 0 
50022 NEXT PX : ' Go back ·& continue unlil Isl scan i s done 
50023 PU = USR < 3 > : PU = USR <11 > : ' Do a ver lical Tab 
50025 FOR PX = 0 TO 127 :' 2nd Pass Vertical counter 
50030 IF POINT <PX .PY+!) THEN PR = J l' If oiddle Pixel 
50032 IF POINT <PX, PY+2 > THEN PR = PR t 60 : ' I f bolloo Pixel 
50040 IF PR= 3 THEN PU= USR <J>: PU = USR <J> !' Conv•rl control 3 lo dali 3 
50042 PU = USR (PR> : PU = USR (PR> ! ' Send ~raPhic lwice 
50045 PR = O !' Re-inilialize prinl character to O 
50047 NEXT PX : ' Go bac~ & conlinue unti l 2nd scan is done 
50050 PU= USR <3> : PU= USR Ctt > :' Do IJerlical Tab 
50052 NEXT PY :' Continue until ever\! horizontal line is done 
50055 ' 
50075 PU= USR <3> : PU= USR C11> :' Do IJerlical Tab 
50078 PU = USR ( 3) : PU = USR ( 2) : ' Conver l lo nor..1 •ode - escape 9raPhics •ode 
50080 PU = USR < 13 > :' Do Car r ia!e Relurn 
50090 RETURN : ' Relurn to lhe BASIC pro!ra localion lhal called lhe Prinl routine 

The Procedure Summarized 

The analytical procedure can be sum­
marized in this way: 
•Examine each graphics block as three 
vertical and two horizontal pixels by using 
the POINT command. 
•Print the dot representation in two scans 
of six vertical dots each, allowing four ver­
tical dots and two horizontal dots for each 
individual pixel. ' 

The First Program 

Program Listing 4 is a BASIC language 
coding of the screen dump procedure de­
scribed above. It is not intended to be run on 
its own, but, rather, to be added to those 
BASIC programs with graphics output that 
are worthy of transfer to hard copy. Access 
to the subroutine is done by a simple 
GOSUB50000 statement. To jump to this 

Program Listing 5. Graphics and Character Driver (BASIC) 

100 , nuuuuuucuuuuuuuuuuuuuuuuuuuiuuuuuuuunnunnunnnu 
110 ' BASIC PROr.RAM t 2 - CHARACTER !. GRAPHICS PRINT DRIVER 
120 ' roR THE INTff.RAl. DATA IOS-440 - THE PAPfR TIGER 
130 ' 
140 ' ALL VARIABlES USED IN THIS ROUTINE BEGIN WITH THE LETTER •p• 
150 ' THIS SUBROUTINE HUST BE CALLED BY AN APPROPRIATE GOSUB WITHIN THE HAIN PROGRAH 
151 ' 
152 · ' AUTO LINE FEED ON CARRIAGE RETURN FUNCTION HUST BE DEFEATED FOR THIS TO WORK CORRECTLY 
153 'THAT IS DONE BY SETTING SWITCH 5 ON DIP SWITCH "S 4" TO OFF POSITION 
154 , 
155 ' BE SURE AHD CLEAR AN EXTRA 200 STRING SPACE FOR USE BY THIS ROUTINE 
160 ·iuauauuuuucuuuuuuuunnuinnnnuuunuunuuuuuuuuuuiunu 
170 , 
180 ' 
SOOOO PRS= • + 
'>2C'J07INKEYt • : · The assnbls lan~uaste • ini- driver 
SOOO! PR% = VARPTRC PRS Hli POKE16526,PEEK< PR% l : POKEl6527 , PEEK< PRI+I l : ' POKE Lhe USR addr..s 
50002 PU = USR C 3 l : ' Eniible PAPER HGER' s ~raPhic •ode 
50003 PS = 15360 :• Initialize character Print. location 
50100 ' 
50110 ' 
50120 f'OR PY ;: O TO 45 STEP 3 ! ' Horizont.ol line count.er 
50121 PU:- USR CJ>! PU= USR (2): PU= USR C30) : ' Convert to nora.rl aode 
50122 PAt = ... !' Initi.rlize st.rin!f Lhat will hold characters to be Printed 
50123 FOR PB = PS TO PS t 63 :' Loo• for 1 lino of ch•rcLors 

Program continues 
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BLACKJACK PLAYERS 

A YEARS INCOME IN 4 MONTHS. 

loslc St rot-oy Tutors , for th• novice & ex~ olike. 
Ute our T11tor1 & qulckty 1.arn how to b«:ome A WINNU. 
f om MO hour. l.orn the 1.cre t1 of our success. Our Tutors 
will teoc:h you how to: 

• • NT YOUI MONEY •• 
•• P'l.AY EACH HANO•• 
• • NOT GIT IAlllD • • 

• • II A IUSINISS • • 

• ••• NWAH ' ' ' ' 

Our Tutott are not 90m•1 I I I Th•y ore te riou• toots to 
make w inne rs out of you. The authors hove t~nt 7 years 
ploying & being wlnnert. Now 1 0 con you . with the a id 
of our Tutors. Our Tuton or• bot .ct on the stro teglH 
deve l o~ by Lawrence Revere . More odvanc.d stra tegies 
ore available co ll for Info. Consultation It ovailobfe 
for you by moll or phone. From 12pm · I 2om M .S. T 

PKG. 1 conta ins 10 8otlc Tuto n for Atlonth; City , or Nevedo 
Ru .t~ $25 for 16K Mod I or Mod Ill , con. S30 for 32K disk 
Pleo1e odd $2 .00 for shipping. 

.-205 
MICRO ILAJAK SYSTEMS INC. 
2IOO NORTH ELLEN STREET 
FLAGSTAFF. ARIZONA 86001 
(602) n.c.5723 or (602) n4·7561 

EDUCATIONAL 
SOFTWARE 

For TRS·80 • Color Computer, PET, Apple 11. 

ELEMENTARY MATH 

SCIENCE BIOLOGY 

GEOGRAPHY HISTORY 

ECONOMICS ACCOUNTING 

FOREIGN LANG. BUSINESS ED. 

GRAMMAR FARM RECORDS 

COIN INVENTORY 

Wr ite for FREE Cata logue: 

MICRO LEARNINGWARE ...- s9 
BOX 2 1 34 , N. MANKATO MN 56001 

507·6 2 5·2205 

VISA &. MASTER CHARGE ACCEPTE!> 
We r>c'Y I 5, royalty for Educat ional 


Programs lls1ed with us. 

App le ls a trademark o f Apple Com puter Co. 


TRS.80 Is .a reslstered lr••......tt o f TANDY COllr. 

Pet Is .a cr••.....tt o f eo..- -. MA.-.:.. 


Cat.1PuGauE~® 

COVER YOUR INVESTMENT 

• Wout110•00 1 & Ous1c roo1 

• Two Decorator Colors 
S.>Odle Tan • 81ac:o. 

fAS-IO MOOf.L I 

~-0 S IM '"'* llllOOfl ... 


• M ltll l-40 COl.Ot' COMll"Ut UI ,., 
Vo0t00.to0o!tl tM• l•nel'tontMI S1& 9S 
c..s-.. Su 9S 

L,,..,.,,..M-011 ,., 
t........_,. 

1R$.IOS'o O.to. S •M 
!°:;:r~°tJOO IOI (•~ w.:.:.:: 

..... Pf-111 "" l .... ,........ vif - O.•• eo...1t-Dt64ti I M '" 0...1 W,....Pottl.,11US-IO YOOl.L I .."".. 
0.lt() Plo<11e.. 1El'l•·••u.... sn M ... 
0...1.-• Pt...1.. 11 

f ...... °''~ ..,,.,,ii 0......1 119'$ '"ll• f OO;ir(I°"'' 19$ 

Over 200 covers, write tor complete list. 

{II] S.no er.to or mo11•~ orotr la CaaPUCouEJ\ ::=::: 
ln<:ll.ldt S I 50 lor poett ;. end tlotndllnq J> O Bo• J2• 1Deo1 Al 
o ....... O!'defl lnc:llld• , .. 00 pOtlt~ M;,f\- Es•l'>fl• . ~l 3156'il 

Pr>un..- 190• 1 :1•3 ~193 
DE ALEA IHQUtRES IHVITEO 

S0124 PA = PEEK (PB) : IF PA > 122 THEN PA = 32 : ' Gel char,; conver l sraPhics t.o s~aces 
50125 PAt =PAt t CHRS <PA) :' Concat.ena t.e new char ocler l o ilrint lo prin l 
50126 NEXT PB ! ' Conlinue l i ll ever~ charicler on lln~ i s F'irl of' PAS 
50127 LPRINT PAt : • Print. line of char • ct.er s 
50128 PS s PS + 64 : • PS now is s t.art. of nex t. line of charac ler5 
50129 FU• USR ( 3): FU• USR C3> : FU= USR C29> ; ' Conver t back lo !lroPhtcs oode 
50130 FOR PX = 0 TD 127 : • Isl Fass vert. i cal count.er 
50140 ff POINT CPX,PY > THEN PR= 15 : ' I f U>•er •ixel 
50 150 IF POINT CPX,PYtl ) THEN PR • PR t 48 : ' Ir oiddle Pixe l 
50160 PAt : lNKEYS : lF PAt <> •• THEN 50310 ! ' St.o~ Pr inlin• on ke¥PrtH 
50161 The follow1ni l wo lines send a coaF-ensa t.i n!'. sraPhic every 21 local.ions 
50162 IF PX • 0 OR PX • 21 OR PX • 42 THEN PU • USR CPR> : ' Coo..nsale 
50163 IF PX • 63 OR PX =84 ~ PX = !OS THEN PU = USR CPR) : • Coo• enn\e 
50170 PU • USR CPR> : PU• USR CPR> : ' Send sro•hic lwi ce 
50180 PR s O : ' Re- 1nit.ialize Pr int. char act.er t.o O 
50190 HEXT PX : • Co back & continue unt.il l s l scan is done 
50200 PU • USR C3l : PU: USR ( 11 l ; • Do Verl ical Tob 
50210 FOR PX = 0 TO 127 ! ' 2nd Pas s Vl"f' t. ica l count.er 
50220 IF POINT CPX,PY+l l THEN PR= 3 : • If oiddh Plxt l 
50230 IF POINT CPX ,PYt2 > THEN PR = PR t 60 : · If boUo• Pixel 
50240 IF PR • 3 THEN PU = USR ( 3 l ; PU = USR < 3 l : ' Convert conlrol 3 lo dat • 3 
502 41 The nt>:t. 2 lines co11Pe nsat.e for disP a:rit. s bet.ween char, l ir; ith1c size 
502• 2 IF PX • 0 OR PX = 21 OR PX = 42 THEN PU " USR <PR l : IF" PR • 3 THEN PU = USR <3 > 
50243 IF PX • 63 OR PX = 84 CR PX = ! OS THEN PU • USR <PR l : IF PR • 3 THEN PU = USR < 3 l 
50250 PU s USR <PR) ! PU =USR (PR> : ' Send 9raPhic twice 
50260 PR :1 0 : • Re- in it.1ali:ze print. charac t er t.o O 
50270 HEXT PX : · Co bick & con li nue until 2nd scan 1s done 
50280 PU• USR <3l; PU• USR ( 11> : 'Do Vertical Tab 
50290 NEXT PY :i Continue un t il ever '=i horizon t.al iine is done 
50300 ' 
50310 PU = USR ( 3 l : PU =USR ( 11 > :• Do Vertical Tab 
50320 PU s USR Cl) : PU = USR (2) :' Con1,1e rl l..o )nor11al «tOde - escaFe !tr1Phics a ode 
50330 PU= USR <13> : · Do Carria!ie Rel.ur n 
50340 RETURN :i Rtt.vrn lo the BASIC Pro~ra• location t.hal calle d t he Print. rout.1ne 

Program List ing 6. Graphics Driver (Assembly) 

00010 ;THIS IS THE SOURCE CODE FOR A GRAPHICS SCREEN PRINTI NG 

00011 ;DRIVER FOR THE INTEGRAL DATA SYSTEHS IDS- 440 PRINTER 

01)012 ( NICKNAHED THE PAPER TIGER l 

00013 

00014 ; THIS ASSEMBLY ROUTINE IS PRESENTLY LOCATED TO LOAD AT 

00015 ;THE TOP OF A 16K TRS-80, IT IS PROBABLY DESIRABLE FOR 

00016 ; THE USER TO CHANGE THE ORIGIN TO REFLECT THE TOP OF 

00017 ;HIS/HER HEMORY." CALL THIS PROGRAH VIA THE BASIC USR COMMAND,

00018 

00019 ;THE PROCRAH WILL EXAHINE EACH LOCATION OF THE TRS-80' S 

00020 ;VIDEO HONITOR AND WILL SEND TO THE PRINTER A DOT-HATRIX 

00021 ;REPRESENTATION OF THE GRAPHICS CODES C128 - 191), 

00022 ;CHARACTERS ARE NOT SUPPORTED BY THIS PROGRAM, 

00023 ; 

00024 ;IT IS SUGGESTED THAT TH£ DIP SWITCHES FOR PRINTING 

00025 ;CONTROL OF THE TICER BE SET AS FOLLOWS: 

00026 1-0FF 2-0N 3-0FF 4-0FF 5-0N CDIP S 4 l 
00027 6-0N <DIP S 3 l 
00028 

7F40 001 00 ORC 7F40H 
7F40 3E03 00115 START LD ;co INTO GRAPHIC HODE 
7F42 CDCD7F 00120 CALL 
7F45 21013C 00125 LD ;BECAUSE OF BASIC FORHAT 

Program continues 

100 • 80 Microcomputing, June 1981 

http:horizont.al
http:count.er
http:coaF-ensat.in
http:count.er
http:char�ct.er


7F48 2D 00130 DEC L iNO 0 IN OBJECT ALLOWED If you're looking for 
7F49 E5 00135 GOAGIN PUSH HL iSAVE LINE BEG. FOR 2ND PASS 
7F4A AF 00140 GOAGAN XOR A iLD A WITH 0 the best prices7F4B CB7E 00145 BIT 7r< HL> iIS IT A GRAPHIC CODE? 
7F4D 2860 00150 JR ZrNOTONE iSEND O' S IF NO 
7F4F CB46 00155 BIT Or<HL> iTOP LEFT BIT ON? 
7F51 C4D87F 00160 CALL NZrADD15 iLD A WITH 15 IF YES Authorized Distributor 
7F54 CB56 00165 BIT 2r!HL> iMIDDLE LEFT BIT ON? 
7F56 C4DB7F 00170 CALL NZrADD48 iLD A WITH 48 IF YES 
7F59 CDC67F 00175 CALL SENDER ;BYTE TO PRINTER 
7F5C AF 00180 XOR A ;LD A WITH 0 
7F5D CB4E 00185 BIT lr( HL> iTOP RIGHT BIT ON? 
7F5f C4D87F 00190 CALL NZrADD15 iLD A WITH 15 IF YES 
7F62 CB5E 00195 BIT 3r( HL > . iMIDDLE RIGHT BIT ON? 
7F64 C4DB7F 00200 CALL NZrADD48 iLD A WITH 48 IF YES 
7F67 CDC67F 00205 NOTHIN CALL SENDER iBYTE TO PRINTER 
7F6A 23 00210 INC HL iNEXT SCREEN LOCATION 
7F6B 70 00215 LD ArL iIS IT THE FIRST LOCATION OF 
7F6C E63F 00220 AND 3FH iTHE NEXT LINE? 
7F6E 20DA 00225 JR NZrGOAGAN ;GO BACK IF NOT 
7F70 CDDE7F 00230 CALL VERTAB ;VERTICAL TAB AFTER 1ST PASS 
7F73 El 00235 POP HL iSCREEN LOCATION FOR 2ND PASS 
7F74 AF 00240 GOMORE XOR A iLOAD A WITH 0 
7F75 CB7E 00245 BIT 7r<HL> iIS IT A GRAPHIC CODE? 
7F77 2848 00250 JR ZrNOTGRA iSEND 0 IF NO 
7F79 CB56 00255 BIT 2r( HL> iMIDDLE LEFT BIT ON? 
7F7B C4E97F 00260 CALL NZrADD3 iLD A WITH 3 IF YES 
7F7E CB66 00265 BIT 4r( HU iBOTTOlt LEFT BIT ON? 
7F80 C4EC7F 00270 CALL NZrADD60 iLD A WITH 60 IF YES 
7F83 FE03 00275 CP 3 ;rs IT TIGER CONTROL CODE? 
7F85 CCEF7F 00280 CALL ZrCTRLC iSEND AGAIN IF YES 
7F88 CDC67F 00285 CALL SENDER iBYTE TO PRINTER TWICE 
7F8B AF 00290 XOR A iLOAD A WITH 0 
7F8C CB5E 00295 BIT Jr<HL> iMIDDLE RIGHT BIT ON? 
7F8E C4E97F 00300 CALL NZrADD3 iLD A WITH 3 IF YES 
7F91 CB6E 00305 BIT 5r( HL > iBOTTOM RIGHT BIT ON?
7F93 C4EC7F 00310 CALL NZrADD60 iLD A WITH 60 IF YES 
7F96 FE03 00315 CP 3 ilS IT TIGER CONTROL CODE? 
7F98 CCEF7F 00320 CALL ZrCTRLC ;SEND AGAIN IF YES 
7F9B CDC67F 00325 NOTGR CALL SENDER iBYTE TO PRINTER TWICE
7F9E 23 00330 INC HL iNEXT SCREEN LOCATION 
7F9F 7D 00335 LD Ail ilS LOCATION 1ST ON NEXT LINE? 
7FAO E63F 00340 AND 3FH ; .. 
7FA2 20DO 00345 JR NZrGOMORE ;co BACK IF NOT 
7FA4 CDDE7F 00350 CALL VERT AB iVERTICAL TAB FOR 2ND PASS 
7FA7 lC 00355 LO A1H iEND OF SCREEN 
7FA8 FE40 00360 CP 40H ; MEltORY? 
7FAA 209D 00365 JR NZrGOAGIN ;co BACK IF NO 
7FAC 3E03 00370 LO Ar3 iCONVERT 
7FAE CDCD7F 00375 CALL SEND iBACK 
7FB1 3E02 00380 LD Ar2 ;ro 
7FB3 CDCD7F 00385 CALL SEND iNORltAL 
7FB6 3EOD 00390 LO ArODH iSEND CARRIAGE 
7FB8 CDCD7F 00395 CALL SEND ; RETURN 
7FBB C9 00410 RET Other TRS-80 Model II , or Model7FBC CDC67F 00415 NOTONE CALL SENDER iO TO PRINTER TWICE 
7FBF 18A6 00420 JR NOTH IN i(lST PASS NON-GRAPHIC> Ill computers and systems, Color 

Computers, and Pocket Computers7FC1 CDC67F 00425 NOTGRA CALL SENDER iO TO PRINTER TWICE 
7FC4 1805 00430 JR NOT GR i(2ND PASS NON-GRAPHIC > are in stock at similar savings. 
7FC6 CDCD7F 00435 SENDER CALL SEND iALWAYS SEND EACH 
7FC9 CDCD7F 00440 CALL SEND ; BYTE TWICE Check out our low, low prices 
7FCC C9 00445 RET 
7FCD F5 00450 SEND PUSH AF iSAVE BYTE TO PRINT on all ladle/llaek merchandise 

7FCE CDD105 00455 SEND1 CALL 05D1H iPRINTER STATUS CHECK <ROM> 
WAITE OR CALL FOR OUR COMPLETE7FD1 20FB 00460 JR NZrSENDl iDON'T SEND IF NOT READY PRICE LIST. 

7FD3 Fl 00465 POP AF iGET BACK BYTE TO PRINT 
7FD4 32E837 00470 LD <37E8H lrA iSEND IT 
7FD7 C9 00475 RET 
7FD8 3EOF 00480 ADD15 LD ArOFH iADD 15 TO BYTE TO SEND 
7FDA C9 00485 RET i( 1ST PASS> * Payment· Money O<<ler. Cashier s 

Check. Certified Check. Personal 
Checks require 3 weeks ta clear. VISA. 

7FDB C6JO 00490 ADD48 ADD Ar30H iADD 48 TO BYTE TO SEND 
7FDD C9 00495 RET i( 1ST PASS> MASTERCHARGE - Add 3°1 • . 7FDE 3E03 00500 VERTAB LD Ar3 ;Do * Prices subject to change at any ume 7FEO CDCD7F 00505 CALL SEND ; A 
7FE3 JEOB 00510 LD ArOBH ; VERTICAL CALL (602) 458-24777FE5 C:DCD7F 00515 CALL SEND ; TAB 
7FE8 C9 00520 RET or write today 
7FE9 3E03 00525 ADD3 LD Ar3 iADD 3 TO BYTE TO SEND 
7FEB C9 00530 RET i< 2ND PASS> 
7FEC C63C 00535 ADD60 ADD Ar3CH iADD 60 TO BYTE TO SEND RAND'S "236 
7FEE C9 00540 RET H 2ND PASS> 

7FEF CDC67F 00545 CTRLC CALL SENDER iTO CONVERT TO A DATA 3 
 2185 E. FRY BLVD. 
7FF2 C:9 00550 RET iSEND 3 TWICE SIERRA VISTA, AZ 85635 

Model II 64K $ 32 9 8 

Model Ill 16K $839 

Color Computer 4K $ 119.oo 
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"This kind of program would be . .. 

helpful for those programs whose numeric screen 

data are of equal importance to the graphics . .. " 

50005) allows variable PY to hold the Y coor­ VARPTR function in line 50001 . All subse­
dinate of the top pixel of each graphic quent USA calls are thus directed to t he 
block. It is incremented by steps of three in contents of PR$. The remainder of the pro­
order to skip over the middle and bottom gram Is self-explanatory with the aid of the 
pixels of the graphic block, which are ex­ various program comments. 
amined individually by the POINT state­

Are Graphics Enough? ments within that loop. The second loop, 
which appears once for each of the two With a fully operative graphics program 
print head passes (in lines 50006 and 50025), behind me, I attemped to revise the program 
places the X coordinate of each screen pix­ in order to add supporting characters as 
el into variable PX. well as graphics. This kind of program 

PR$ (line 50000) holds the assembly lan­ would be far more helpful for those pro­
guage coding listed in Program Listing 2 grams whose numeric screen data are of 
after having been packed by the BASIC rou­ equal importance to the graphics, as is the 
tine listed in Program Listing 3. The USA case with many business and scientific pro­
command pointer (locations 16526 and grams that employ screen graphs. 
16527 decimal) is POKEd with the address 

Two Problems to Solveof this string-packed assembly program 
after the address is determined by the The addition of characters to the screen 

Program Listing 7. Graphics and Character Driver (Assembly) 

00100 iTHIS IS THE SOURCE CODE FOR A SCREEN PRINTING DRIVER 

00110 iFOR THE INTEGRAL DATA SYSTEHS IDS-440 PRINTER 

00120 i ( NICKNAHED THE PAPER TIGER> 

00180 ; 

00190 iTHE PROGRAH WILL EXAHINE EACH LOCATION OF THE TRS-80' S 

00200 iVIDEO HONITOR AND WILL SEND TO THE PRINTER A DOT-HATRIX 

00210 iREPRESENTATION OF THE GRAPHICS CODES (128 - 191), 

00211 JIN ADDITIONr IT SUPPORTS ALL CHARACTERS THAT ARE PRINTABLE 

00212 iTO THE TRS SCREEN. 

00220 ; 

00221 iTHE ROUTINE PRESENTLY RESIDES AT THE TOP OF HEHORY FOR A 

00222 i16K TRS-80, A USER WITH HORE HEHORY SHOULD CHANGE THE ORIGIN 

00223 iTO REFLECT THAT HAPPY FACT. 

00224 ; 

00230 iIT IS SU~ESTED THAT THE DIP SWITCHES FOR PRINTING 

00240 iCONTROL OF THE TIGER BE SET AS FOLLOWS: 

00~ i 1-0H 2-0FF 3-0f'F 4-0FF 5-0FF <DIPS 4 ) 

00260 I 6-0N <DIP S 3)

00270 

7FOO 00280 ORG 7FOOH 
7FOO CDF07F 00290 CALL LOADA3 iGO INTO GRAPHICS HODE
7F03 21013C 00300 LD HLr3C01H iBECAUSE OF BASIC FORHAT
7F06 2D 00310 DEC L iNO 0 IN OBJECT ALLOWED 
7F07 ES 00320 GOAGIN PUSH HL iSAVE LINE BEG. FOR 2ND PASS
7F08 CDBF7F 00330 CALL INIT iINITIALIZE CHARACTER PRINTING
7FOB JElE 00340 ArlEHLD 12 CPI 
7FOD CDAB7F 00350 CALL SEND i FOR CHARACTER
7F10 7E 00360 NEXTCH LD Ar(Hll iGET CHAR. TO A 
lfll CB7F 00370 BIT 7rA iIS IT GRAPHIC! 
7F13 2802 00380 JR ZrOUTPUT ilF NOr JUHP 
7F15 3E20 00390 LD Ar20H iIF YESr PRINT A BLANK
7F17 CDAB7F 00400 OUTPUT CALL SEND iSEND ONLY OHCE 
lflA 23 00410 INC HL iNEXT SCREEN LOCATION
7F1B 70 00420 LD ArL IS IT THE 
7F1C E63F 00430 AND 3FH i THE END OF THE LINE! 
7F1E 20FO 00440 JR NZrNEXTCH iIF NO r GO BACK &COHT,
7F20 CDC77F 00450 CALL INITl iSEND CARRIAGE RETURN
7F23 3E03 00460 LD Ar3 iCONVERT TO 
7F25 CDA47F 00470 CALL SENDER Gl!APHICS SIZE
7F28 3E1D 00480 LD ArlDH 10 CPI 

Program continues 

printing program brought with it two diffi­
cu lt ies. The f irst solution was relatively 
easy. It necessitated defeating the auto­
matic l ine feed upon receiving a carriage 
return-done by setting switch 5 on DIP 
switch $4 on the top of the Paper Tiger to its 
off position. This permits an initial pass for 
printing the screen characters, followed by 
a carriage return (now, minus the line feed), 
and then the required two passes for the 
graphics. Both were terminated by vertical 
tabs that, when combined, are equivalent to 
a line feed. 

The second problem required a software 
solution and a necessary compromise in 
the final printed result. The problem was 
evident in the slight but significant incom­
patibility between the width of characters 
and the interpreted graphics blocks. It is a 
great deal less glaring when a compromise 
in the final printed screen is accepted; char­
acters are printed in the 12 character per 
inch density and graphics are printed in the 
10 character per inch density. 

The printed graphics look a bit more 
fai thful to the original screen graphics 
when they are printed at the 12 character 
per inch size, but for all practical purposes, 
this difference in appearance is insignifi­
cant, particularly in scientific and business 
graphic applications. Even with th is adjust­
ment, graphics can slightly overrun charac­
ters by the end of a printhead pass. I decid­
ed to compensate slightly every twenty-one 
horizontal pixels, for the minor disparity; 
again, with V6fy little change in the f inal 
result. 

The Second Program 

Program Listing 5 is a listing of my re­
sults in the attempt to code a subroutine 
that would support both characters and 
graphics. Much of this program is the same 
as Program Listing 4. Lines 50121 through 
(and including) 50129 are the additions that 
handle the character printing. At the end of 
each character scan, PA$ holds the string 
of characters to be printed. Any non-charac­
ters encountered are converted into spaces 
(line 50124). 

Because a string is being manipulated 
during this routine, it is wise to clear 200 ex­
tra bytes of string handling space beyond 
the main program's requirements. The com­
pensation for the disparate printing of char­
acters and graphics is accomplished both 
in lines 50163 and 50242-50243. In addition, 
since the compensation on the second 
pass (at line 50242) may result In a 03H, that 
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The MX-100. Not just better. Bigger. 


E 
Our MX-80 was a pretty tough act to follow. I mean, 
how do you top the best-selling printer in the world? 

Frankly, it wasn't easy. But the results of a ll our 
sleepless nights will knock your socks off. 

The MX-100 is a printer that must be seen to be be­
lieved. For starters, we built in unmatched correspon­
dence quality printing, and an ultra-high resolution bit 
image graphics capability. Then we added the ability to 
print up to 233 columns of information on 15" wide 
paper to give you the most incredible spread sheets 
you're ever likely to see. Finally, we topped it all off 
with both a satin-smooth friction feed platen and fully 
adjustable, removable tractors. And the list of standard 
features goes on and on and on. 

Needless to say, the specs on this machine - and 
especially at under $1000 -are practically unbelievable. 
But there's something about the MX-100 that goes far 

beyond just the specs; something about the way it all 
comes together, the attention to detail, the fi t, the feel. 
Mere words fail us. But when you see an MX-100, you'll 
know what we mean. 

All in all, the MX-100 is the most remarkable printer 
we've ever built. Which creates rather a large prob­

lem for those of us at 
Epson. 

How are we going to 
top this? 

Your next printer. 

EPSON 
EPSON AMERICA, INC. 

o/ 40423844 Hawthorne Boulevard • Torrance, CA 90505 • (213) 378-2220 
See the whole incredible Epson MX Series of printers at your Authorized Epson Dealer. 
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" ... these programs do their respective 
jobs efficiently, but no program should ever 
pretend to be the final word on a computing procedure. " 

7F2A CDAB7F 00490 CALL 
7F2D El 00500 POP 
7F2E E5 00510 PUSH 
7F2F 060A 00520 LD 
7F31 fir 00530 GOAGAN XOR 
7F32 CB7E 00540 BIT 
7F34 2864 00550 JR 
7F36 CB46 00560 BIT 
7F38 2802 00570 JR 
7F3A 3EOF 00580 LD 
7F3C C856 00590 NOTL BIT 
7F3E 2802 00600 JR 
7F40 C630 00610 ADD 
7F42 CDA47F 00620 MOHL CALL 
7F45 fir 00630 XOR 
7F46 CB4E 00640 BIT 
7F48 2802 00650 JR 
7F4A 3EOF 00660 LD 
7F4C CB5E 00670 NOTR BIT 
7HE 2802 00680 JR
7F50 C630 00690 ADD 
7F52 CDE57F 00700 NOTHIN CALL
7F55 20DA 00710 JR 
7F57 CDB67F 00720 CALL 
7F5A El 00730 POP 
7F5B 060A 00740 LD 
7F5D AF 00750 GOMORE XOR 
7F5E CB7E 00760 BIT 
7F60 283D 00770 JR
7F62 CB56 00780 BIT 
7F64 2802 00790 JR
7F66 3E03 00800 LO 
7F68 CB66 00810 NOl1LL BIT 
7F6A 2802 00820 JR 
7F6C C63C 00830 ADD 
7F6E FE03 00840 NOBLL CP 
7F70 CCA47F 00850 CALL 
7F73 CDA47F 00860 CALL
7F76 AF 00870 XOR 
7F77 CBSE 00880 BIT 
7F79 2802 00890 JR 
7F7B 3E03 00900 LD 
7F7D CB6E 00910 NOl1RB BIT 
7F7F 2802 00920 JR 
7F81 C63C 00930 ADD 
7F83 FE03 00940 NOBR CP 
7F85 CCA47F 00950 CALL 
7F88 CDE57F 00960 NOTGR CALL 
7F8B 20DO 00970 JR 
7F8D CDB67F 00980 CALL 
7F90 7C 00990 LO 
7F91 FE40 01000 CP 
7F93 C2077F 01010 JP 
7F96 CDBF7F 01020 CALL 
7F99 C9 01050 RET 
7F9A CDA47F 01060 NOTONE CALL 
7F9D 1883 01070 JR 
7F9F CDA47F 01080 NOTGRA CALL 
7FA2 18E4 01090 JR 
7FA4 CDAB7F 01100 SENDER CALL 
7FA7 CDAB7F 01110 CALL 
7FAA C9 01120 RET 
7FAB FS 01130 SEND PUSH 
7FAC CDD105 01140 SENDl CALL 
7FAF 20FB 01150 JR 
7FB1 Fl 01160 POP 
7FB2 32E837 01170 LD 

..SEND ; 
HL iGET BACK LINE START FOR lST PASS 
HL iSAVE IT FOR 2ND PASS OF GRAPHICS 
B•OAH iINITIALIZE GRA. CO"P ' COUNTER 
A iLD A WITH 0 
l•< Hl> i IS IT A 'RAPHIC CODE? 
Z•NOTONE iSEND O' S IF NO 
O•<HL> iTOP LEFT BIT ON? 
z,NOTL iIF NO, JU"P 
A. OFH i IF YES• ADD 15 TO BYTE TO SEND 

2•<Hll i"IDDLE LEFT BIT ON? 

z,NO"L iIF NO• JU"P 

A.JOH IIF YES• ADD 48 TO BYTE TO SEND 

SENDER i BYTE TO PRINTER 

A iLD A WITH 0 

lo< HU iTOP RIGHT BIT ON? 

z ,NOTR iIF NO, JU"P 

A•OFH iIF YES• ADD 15 TO BYTE TO SEND 

3•< HL> iHI DDLE RIGHT BIT ON? 

Z.NOTHIN ; IF NO, JUMP 

A130H iIF YES, ADD 48 TO BYTE TO SEND 

SENCOH iPRINT, COHP,, EOL CHECK 

NZ.GOAGAN ;CO BACK IF NOT 

VERT AB iVERTICAL TAB AFTER lST PASS 

HL iSCREEN LOCATION FOR 2ND PASS 

B10AH iINITIALIZE CRA. COMP. COUNTER 

A iLOAD A WITH 0 

71( HL > ;rs IT A GRAPHIC CODE? 

Z1NOTGRA iSEND 0 IF NO 

2.C HU iHIDDLE LEFT BIT ON? 

Z1NOMLL HF NO, JUMP 

A•3 iIF YES1 ADD 3 TO BYTE TO SEND

4.C HL> iBOTTOM LEFT BIT ON? 

Z1NOBLL HF N01 JUMP 

A13CH ilF YES• ADD 60 TO BYTE TO SEND 

3 iIS IT TICER CONTROL CODE? 

Z1SENDER iSEND AGAIN IF YES 

SENDER iBYTE TO PRINTER TWICE 

A iLOAD A WITH 0 
3.C HU iMIDDLE RIGHT BIT ON? 
Z1NOMRB HF NO , JUHP 
A13 iIF YES, ADD 3 TO BYTE TO SEND 
Sr<HL> iBOTTOt1 RIGHT BIT ON? 
Z1NOBR HF NO, JUHP 
A13CH i IF YES, ADD 60 TO BYTE TO SEND 
3 iIS IT TIGER CONTROL CODE? 
Z1SENDER iSEND AGAIN IF YES 
SENCOM iPRINT, COHP , , EOL CHECK 
NZ.GO KORE ;GO BACK IF NOT 
VERTAB iVERTICAL TAB FOR 2ND PASS 
ArH m m OF SCREEN 
40H ; MEHORH 
NZ.GOACIN ;GO BACK IF NO 
INIT iCONVERT TO NORMAL, SEND CAR RET 

SENDER iO TO PRINTER TWICE 
NOTHIN iClST PASS NON-GRAPHIC)
SENDER iO TO PRINTER TWICE 
NOTGR i<2ND PASS NON-GRAPHIC> 
SEND iALWAYS SEND EACH 
SEND ; BYTE TWI CE 

AF iSAVE BYTE TO PRINT 
05DlH iPRINTER STATUS CHECK <ROH> 
NZ1SENDl iDON' T SEND IF NOT READY 
AF iGET BACK BYTE TO PRINT 
( 37E8H hA iSEND IT 

Program continues 

situation Is also provided for on t he same 
lines. A ll other program operations are doc­
umented in the comment statements. 

These programs require that switch 6 of 
DIP switch S3 be set to its on posit ion in 
order t o allow the Paper Tiger to receive the 
software control codes. 

The Speed Factor 

As both of these programs are written in 
BASIC, they tend to run slowly, particularly 
Program Listing 5. Because of this, I soon 
t ranslated both programs into assembly 
language code, and include my results here 
as Program Listing 6 (graphics only) and 
Program List ing 7 (both characters and 
graphics) for those readers who wish to 
maximize the speed aspect of the printer. It 
is not within the scope of this article to 
discuss details of the assembly language 
translations of the BASIC programs; the 
assembly techniques employed c losely par­
allel those of their slower counterparts, and 
t he list ings are commented liberally to 
assist in their deciphering by wi ll ing 
readers. Comparisons of run time speed for 
one full screen dump will all pixels turned 
on follow: 

Graphics only: 
Program Listing 4 (BASIC) : 4 Vi min­
utes 
Program Listing 5 (Assembly) : 25 sec­
onds 

Graphics and characters: 
Program Listing 5 (BASIC) : 8 112 min­
utes 
Program Listing 6 (Assembly) : 48 sec­
onds 

Parting Comments 

All of these programs do their respective 
jobs efficiently, but no program should 
ever pretend to be the final word on a com­
puting procedure. There can always be a 
better way. With this In mind, I encourage 
readers to experiment , make improve­
ments, and add featu res. For instance, with 
very litt le effort, both of the assembly lan­
guage programs cou ld be shortened 
(though, perhaps, suffering a loss of c larity 
in the process) and stuffed into a BASIC 
string so that they may be as portable as 
the little driver already present in the two 
BASIC programs. 

I will be very happy to respond to any 
comments, questions, and suggestions 
that are addressed to me. And now, it 's 
back to work. You see, I have visualized a 
custom designed character set, and since I 
can control t hose dots . .. I • 
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COOSOL PRINTER DISCOUNTS 
EPSON MX-70 	 EPSON MX-80 **COOSOL DATA LOGGER 

TRACTOR FEtb, 80 COLUMN 
• 	5X7 CHARACTER DOT MATRIX 

TRACTOR FEED, 88 COLUMN 
• 	 HEAVY DUTY- CONTINUOUS USE 

• PARALLEL ONLY 	 • Bl-DIRECTIONAL. LOGIC SEEKING • 5X7 UP TO 10Xi4 
• UPPER/LOWER CASE 	 • UPPER/LOWER CASE WITH CHARACTER DOT MATRIX 
• 	 BIT PLOT GRAPHI CS DECENDERS • UPPER/ LOWf:R CASE 

• 64 BLOCK GRAPHIC CHARACTERS • BIT PLOT GRAPH ICSPart No. MX-70 • 	SER IAL 1ANO PARAL LELSug. List $445. Coosol Price ~CALL. 	 Part No . MX-80 
Sug. List $645. Coosol Price ....,CALL. INTERFACES FOR" 

Suggested COOSOL Part No. Price 
Part No. list PriceEPSON CABLES 	 Kit 101 8 -SOKE $495 

• 	RS 232 MALE TO MALE 9 Ft. MM-7809 29.95 24.95 Assembled• 	RS 232 MALE TO FEMALE 9 Ft. MF-7809 34.95 28.95 
& Tested 101 8-SOE $545 

EPSON CABLES 
• 	APPLE PARALLEL INTERFACE CABLE 8230 25.00 21 .95 


needs part number 8131 interface 
 COOSOL 48 COLUMNPRINTERS
• 	TRS-80 EXPANSION INTERFACE CABLE 3 Ft . 8220 35.00 29,,95 ARE AVAILABLE AT $355 .• 	TRS-80 INTERFACE CABLE 10 Ft. FOR MODEL I TRS-E10 35.00 29.95 


and Ill WITH EXPANSION INTERFACE 

• 	 IEEE488 INTERFACE CABLE 8260 25.00 21.95 COOSOL CABLES 

EPSON CARDS Pai allel ....... ... .. ~·.... $29.00
• 	SERIAL INTERFACE CARD 8141 70.00 60.95 
Ser al . . .. . . . . . . .. . . ... . . $29.00
• 	 IEEE488 INTERFACE CARD 8161 55.00 36.95 

• 	APPLE PARALLEL INTERFACE CARO 8131 85.00 69.95 TR~;-ao Model 1· $69.00 
needs part number 8230 cable 

.,... 78'Registered Trademarks o f Apple Computer Inc.. Atari Inc. Ohio Scienti fic Inc.. Texas Instruments Inc. " FACTORY DIREC T 

COOSOL, INC. P.O. BOX 743, ANAHEIM . CALIFORNIA 92805 (714) 545-2216 

TRACTOR FEED,' 90:132 .COLUMN 
• 9X9 CHARACTER DOT MATRIX 

7FB5 C9 01180 RE T 
7FB6 CDF07F 01190 VERTAB CALL LOADA3 mo A 
7FB9 3EOB 01 200 LD A10BH ; VERTICAL 
7FBB CDAB7F 01210 CALL SEND ; TAB 
7FBE C9 01220 RET 
7FBF CDF07F 01230 llHT CALL LOADA3 ;CONVERT TO 
7FC2 3E02 
7FC• CDAB7F 

0 12• 0 
01250 

LD 
CALL 

Ar 2 
SEND 

; 
; 

NORl1AL.. 
7FC7 3EOD 01260 INITl LD A10DH ;SEND 
7FC9 CDAB7F 01270 CALL SEND ; CARR I AGE 
7FCC C9 01280 RET ; RETURN 
7FCD FS 01290 COl1PEN PUSH AF ; SAVE GRAPHIC TO PR INT 
7FCE 78 01300 LD A•B ;GET C011PENSAT I ON COUNTER< Bl TO A 
7FCF FEOA 01310 CP OAH ;EVERY 10 SEND C011 PENS. GRAPHIC 
7FD1 200F 01320 JR NZ1LEAVE ; IF NOT LEAVE 
7FD3 Fl 01330 POP AF ;GET GRAPHIC BACK 
7FD4 0601 013•0 LD B•l ;CLEAR THE COUNTER 
7FD6 05 01350 DEC B ;co NO GOOD IN BASIC FORl1ATl 
7FD7 FE03 01360 CP 3 ; 1s IT CONTROL-C? 
7FD9 2003 01370 JR NZ.NOTCON ;IF NOT SEND ONLY ONCE 
7FDB CDAB7F 01380 CALL SEND ;SEND HERE ONLY ON CONTROL-C 
7FDE CDAB7F 01390 NOTCON CALL SEND ;SEND COM PENSATING GRAPHIC 
7FE1 C9 01400 RET ;If COl1PENSATED RETURN 
7FE2 O• 01•10 LEAVE I NC B ;INCREMENT COMPENS. COUNTER 
7FE3 F1 01•20 POP AF ;GET PRINTING GRAPHI C BACK 
7FE4 C9 OU30 RET ; RETURN ON NO C011PENSATION 
7FE5 CDA47F OlHO SENCOl1 CALL SENDER ;BYTE TO PRINTER TWICE 
7FE8 CDCD7F 01•50 CALL C011PEN ;CHECK FOR COMPENSATION 
7FEB 23 OU60 INC HL ;NEXT SCREEN LOCATION 
7FEC 7D OU 70 LD A•L ;IS LOCATJON FIRST 
7FED E63F ou00 AND 3FH ; ON NEXT LINE? 
7FEF C9 OU90 RET ;GO BACK WITH Z-YES 1 NZ-NO 
7FFO 3E03 01500 LOADA3 LD A•3 ; coNTROL-C TO A 

I 

7FF2 CDAB7F 01510 CALL SEND ;SEND TO PRINTER 
7FF5 C9 01520 RET 
0000 01530 END 
00000 TOTAL ERRORS 

BPI-80

/ / I , 

PARALLEL I/O 
/FOR THE 1RS-80 

* See Article in Sept. Issue. / 

The,..•., II•c:or....- _..., l/G r...,.ce delllgned apectlmty for 1-. 
T.....O, CONilt..of)~·· I bll IAt porte ~I ll.ldt .....__ M: 

• 	 SWllCh setect• ble •dd<MS c:teeod1ng . 
• 	 complete on t>oltd reglAated pc>wet suppfy 
• TTL compall~ 110 ltneS convenienly 1 v11leb6e tlYough 16 pn sockets 
• •5 vo lts and g round a1 each soc«et 
• 	 3 sof'lware selectable modes ol operation 
• 	 handshaking \ l 
• plugs into keybOard or expansion m1erf~ce 


• on board k}uge area tor expenmen11ng · 

• 	 provisions for int!fracing S.ars·BSA·AS home controller 

Po•lble eppUc::..lona lnc::klde: 
• 	 bld1tec:t.an11 co mmun.catton between m1croc:omputers 
• 	 parallel prrnter mtetlace 
• 	 wireless home conlrOI via BSA home controller 
• 	 dtr ect control of l ights. appliances. and motors 
• 	 interlaces 10 many popular b08rd s 1nclud1ng A/0-0/A con verter 

and an EPAOM Progr1mmer 

PPl· IO It eveMMlt now encl can bt purch..d In ...,.,... torm1 
Completely assemt>Wtd and letted .. . . . . . . ... .St 19 95 
Complete kit w11h llf parts ... . . . . .. . • . , . . . . . . . . . .. . 89 95 
~re board dnUed a nd et Ched w1lh usembty m anual . . . 25 95 
ActesSOfl8S 

8 Channet AID · 2 c h1n nel 0 / A by Op11m11 Technology ...... .Sl 15 00 
EPROM Pr ogrammer Model EP·2A· 79 by O p11m11 Technology 15500 

To Ofder. send paymenl l)lus $2 00 shipping and handf1ng to 
QUANT SYSTEMS 
P.O. 801121 

CHARLESTON, S.C. 2"02 


\ ( •tlifetl\ tH .... Wit! IU 

lhtottl •Mtl t44 u "' """.. 
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Program Media 
Lazy Writer D 
Lazy Writer. D 
Postman Doto Handler D 
Grophix D 
Cntpoth D 
Cntpoth D 
Comp leat Id io ts Bookeeper D Mod i or Ill 

UTILITY SOFTWAR 
Super Utility D Mod i 
Super Ut1l1ty II D Mod i 
Quick Fix D Mod i 
Chrnn Maker ( for ND-80 only) D Mod i 
Tope Copy 1 D PMC/ Mod I 
Tope Copy 2 D Mod I and 111 

Hyres D Mod i 
Bug+ D Mod I and Ill 
Make 80 D Mod i 
Double Zap II ND-80 D Mod i 
Double Zap II LOOS D Modi 
Easy Term D Mod i or ll l 

GAME 
Space Colony c Modi 
!RS Super Invaders c Mod I 
SuPer Yoders C/D Mod Ill 
Attack Foice c Mod i or lll 
Galaxy lnvasior. c Modi or lll 
Super Novo c Mod I or Ill 
Meteoi M1ss1on II c Mod l or lll 
Cosmic Fighter c Mod l or lll 
SymOn Capture c Mod lorlll 
Fhppy 1 3 c Mod l orlll 

SAVE 

10°/o OFF 
Any Software Purchase 

Price 
$125.00 
$17500 
$125.00 

$49.95 
$600.00 
$750.00 

$4995 

$49.95 
Coll 

$34.95 
$14.95 
$14.95 
$14.95 
$995 

$14.95 
$14.95 
$49.95 
$3995 
$5995 

$14 95 
$19.95 
$1995 
$15.95 
$15.95 
$15.95 
$15.59 
$15.95 
$12 95 
S1495 

All ttie game pnces are for the cossene version only The d isk version is extra. Call for price 

.....,,...,,..,,..,,..,.,.,,-------OPERATING SYSTEM,..___________ 
NEWDOS/ 80 D Mod I $149.95 

LOOS D Mod I $139.95 


--------------BOOK..__ ____________ 
Mod Ill Ro_m Commented Book Mod Ill $22.50 

+ 2.50 Shipping 

____________SPECIA"-----------~ 
If you purchase NEWDOS/ 80 receive CHAIN MAKER at now extra charge' 

Only $149.00 
plus $2.50 shipping and handling 

Purchase LArl WRITER & POSlMAN DATA HANDLER (Mod I verS1on only) 
for $250.00 

RECEIVE POSTWRITER AT NO EXTRA CHARGE 

This month only 


_________SUPER SPECIAL OF THE MONT . ._________ 

Purchase any business package from Soft Sector Marketing. Inc. this month 

and receive QUICK FIX for only $25.00 


This is o $34.95 value. 


SEND FOR OUR NEW FREE CATALOG! VISA0 

Or catalog is included with all orders. 
See lent month'•IO Miera for moredetallsonoursollwareor send lorov•rvt-•. 

From This Ad. 


- This Month Only ­

By Steve Skindell~1981 . This is a program tha t is for the person who does reports or 
requires some sort of plotted o utput to show gains or losses. or any type of output that 
needs graphs. This program puts to the screen or too printer the p lotted points in bar 
g raph format and plots the mean. and the overages of input. This is a very important 
program for accountant~ CPS's and the overage businessman to evaluate. at o 
moments glance where he is. was. or where he is going. Files saved to d isk con be 
recalled at any t ime to be reexamined, modified, or just reprinted.An extra feature: if 
you hove the Mic roline 80 printer. by Okidoto or Epson MX-80. your output is in true 
graphics. Information is supplied for the user so he con modify thlS program for o ther 
plinters Comes comple te and ready to run. Requires MOD I or MOD Ill, 48K d isk Printer 
optional (132 col} Only $49.95 

_________MX-80 PACKAGE SPECl1A1.1':.....-------­

MX•80* - New 
You Pay Only $599.00 

Save Up To $162.95• 

Hurry - Supply Limited' 


And At No Extra Cost To YoLC 
1 Box o f Poper (2700 sheets 20# white) - 2 Extra Ribbons - 1 Extra Print Head 

and Shipping Included for all UPS in U.S. 
·compared to all Items at list price! 

•tor MX-80 f/t odd $150.00 

So<ry. no C.0.D. on this special. To receive this d iscount you must p repay. 


If you don't require a ll these extra items. coll for pnce. 


________HOW TO ORDE.,,_ _______ 

8181.... SOFT SECTOR MARKETING, 
....... I N C 0 R P 0 R A T E D 
6250 Middlebelt • Garden City, Ml 48135 • 1 (313) 425-4020 

Dealer Inquiries lnvtted. v 495 
C.O D. - certified check. MO. or cosh only. Sorry, no C.O.D. over $150 00! Most orders shipped 
next day.All orders must have shipping included. Please odd 2'%. or $2.50. whichever is higher, 
for shipping (unless otherwise stated). Out-of-country orders. please odd $10.00 odditionol 
shipping a nd handling, balance re turned upon shipment. 

' TRs-80 is a product of Rodia Shack. d ivi•on of the Tandy Corporotion 
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Stop patching 

your old, clumsy 


word processing program 

and 


move up to a 

fully supported system. 


Lazy
Writer®· 

©1980 David Welsh 

MOD I· MOD Ill 

'Lazy Writer is a product of ABC Sales 

Giving co1plete support for those special features of the MX-80 and 
Centroni cs 737 (Line Printer IV land .any other printers at no extra cost. 

Now you can do Double Wide, E1phasize~, Double Print, Boldface, Underlining, 
Super Script , Sub Script, Reverse Indents and so 11uch 1uch 1ore if your printer has 
the ability . 

Printer co1111ands can be changed from the body of your text and still per1i t 
j1Jstification. 

You can define a special character not nor1ally supported fro1 the keyboard that your 
printer has the ability to print. There is nothing that is even close. 

Aco11ent fro1 user "I a1 a Mord processing junky. I beleive I have purchased every 
Mord processing progra1 on the 1ar~et for my TRS 80 "OD I like Electic Pencil, Scriptsit, 
PensMrite, Penswrite II, the free one ·fro1 Co1putronics and now Lazy Writer. 
Only 2 are worth the 1oney, the free one fro1 Co1putronics (because it Mas free ) and 
Lazy Writer. Please keep up the outstanding Mork." 

For 1uch 1ore co1plete details write for the NEW OVERVIEW. 

NoM shipping the "OD III version . Don't Mait order today. 

This is the only Mord processing system to fully support the MX-80 Pr inter (Yes even 
the MX-80 FI t printer) 

TRS 80 Mod I $125. 00 Requires 32k Ii l dilk drive 
TRS 80 MOD I I I • t 75. 00 Requires 32k Ii l dilk drive • 
• 2 drives required for original setup ("OD III onlyl 
Dealer inquires invited 
As Mith all our business software there is a 30 day 1oney back guarantee (less restocking 
chargel. If you have been looking for a good reason to try our syste1, Now is the ti1e. 
Restocking charge is JOI of list price of returned ite1. 

Ssm.SOFT SECTOR MARKETING, 
.-- 434I N C 0 R P 0 R A T E D 

6250 Middlebelt Rd.• Garden City, Michigan 48135 • (313) 425-4020 
C.0.D.- certified check. M.O. or cash only. Sorry. no C.O.D. over 5150.001 Most orders shipped next day 

All 0<ders must have shipping included. Please add 2% or $2.50. whichever is higher, for shipping 

(unless otherwise stated). Out-of-country orders, p lease add $10.00 additioncl shipping and IDealer Inquiries Invited. [ffi] 

handling. balance returned upon shipment. 
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TUTORIAL 

A review of those cryptic error messages your 80 keeps sending you. 

. . 

To Err Is • • Forbidden
• 

John D. Adams 
13126 Tripoli Ave. 
Sylmar, CA 91342 

Easy as It is to use, the TRS-80 is an ex­
acting little tyrant when it comes to fol­

lowing the rules. If I wrote here that this arti­
cle was prepared on a tiperiter, you might 
lift your eyebrows a little, but from the c6n­
text you'd know what I meant. Although ttie 
human mind may not be bothered by little 
details such as this, the computer is. Ther&­
for.e, the computer n~eds ways of deaiing 
with human error and omission. 

The '80 has as complete a set of error 
handling routines, as might be expec~rd 
from a computer in its price range. From the 
old WHAT, HOW arid SORRY of Level I we 
jump to a set of 23 messages that are far 
more specific. Let's examine these mes­
sages in detail. 

Error Codes 

NF (error code one)-NEXT withou_t FOR: 
We can get a lot of work done efficiently by 
using a loop that automatically Increments 
or decrements. Consider the following 
lines: 

10 FOR X= 1TO100 
20 .... . .. .. . 

30 NEXT 

When line 10 is executed, the value 1 will be 
set in variable location X, and the value 100 
will be stored internally. Information must 
~!.s.o be stored to point to line 10, so the 
computer will know where to go for the next 
pass of the loop when line 30 has been exe­
cuted. If the comput~r reads a NEXT In­
struction .~nd no line contains FOR to store 
that pointer, it will not know where to go, 
and the NF message is returned. 

Using FOR without NEXT will not return 
this error message, but neither will the loop_ 
cycle. At times the TRS-80 will return an NF 
error when loop structure is correct: This is 
an idiosyncrasy of the machine. (See HU' 
bert Borrman's article "The 'Next ' Trap" in 
the September 1980 80 Microcomputing.) 

SN (error code two)- Syntax Error: This is 
probably the most frequently encountered 
error message. Syntax refers to the terrris 
and symbols of a language, what they 
mean, and how they are arranged to pro­
duce logical results. 

The part of your computer that translates 
BASIC into machine language ,is simple­
minded; if we deviate ever so slightly from 
the rules it will not compensate. Common 
causes of syntax errors are: 

Misspelled Instructions: Entering PRIBT 
instead of PRINT. 

Misuse of Delimiters: Symbols such as 
quotation marks, semicolons, colons, and 
commas m~an more than punctuation to 
the computer. 

,Illegal Signs: Trying to run the line, 10A = 
3 x4, will not get you the product you want. 
For example, an asterisk is used to indicate 
multiplication in BASIC. Such signs as the 
slash bar and up arrow have s~ecific opera­

tional meanings, and no substitutes are ac­
cepted. 

Illegal Statements: Dialects of BASIC 
differ, some contain words that others 
don't. Using terms such as CALL or PLOT in 
Level II BASIC will generate a syntax error. 

Unmatched Parentheses: We often use 
multiple levels of parentheses to indicate 
how we want expressions evaluated. These 
symbols must be matched: one close paren­
thesis for each open parenthesis. 

Improper Notation of Arguments: Many 
instructions in BASIC require some infor­
mation be given afterward. This information 
is called the argumeni. Some arguments, 
such as AUTO mm,nn and DEFSTR n, do 
not require parentheses, while others, such 
as MID$(h$,p,n), SET(x,y) and SQR(x), do. 
Punctuation is critical in some arguments; 
for the PRINT@ n instruction, a comma 
must follow the display position. Appendix 
A of your manual sets forth the correct no­
tation for all arguments. 

Faulty Program Line Construction: Com­
puter evaluation of mathematical expres­
sions is done on the right side of the equal 
sigrt;·and results ·are assigned to the left, so 
equations must be formatted according ly. 
The line, 100 PRINT USING A$ TAB(30);B, is 
an invalid expression, but 100 PRINT TAB 
(30) USING A$;B is acceptable. Writing com­
prehensive guitlelines for line construction 
is a difficult task-experience is the better 
teacher. If a line will not work as written, ex­
periment with other arrangements. 

When the computer finds a syntax error it 
automatically goes into edit mode and sup­
plies the line number in which the error oc­
curred. Typing an L w il l furnish the com­
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"The part of your computer that translates 
BASIC into machine language is simple minded . ... " 

plete line. All other error messages shift the 
computer into command mode, returning 
the prompt sign and ready message. 

Stored Locations 

RG (error code three)-RETURN without 
GOSUB: This is a paired command, similar 
to the FOR-NEXT duo. Subroutines are 
sometimes placed at the end of the main 
program. When GOSUB is executed, its lo­
cation is stored so the computer can return 
to the right place after the subroutine's ter­
mination. If a RETURN is read and there is 
no GOSUB location stored, the program 
can't continue, as it has no re-entry point. 
This can happen when we revise a program 
and delete or change GOSUB lines and for­
get about the RETURN. 

OD (error code four)-Out of Data: READ­
DATA instructions are used when many 
constants must be stored in the body of the 
program to be read when needed. If there 
are fewer items in the data line than called 
for in the READ line, this error message is 
returned. An example would be: 

10 READ A,B,C 
20 DATA 5,8 

When the computer attempts to load lo­
cation C, there is no data available. This er­
ror can also occur when an INPUT #-n in­
struction calls for data not available from 
tape. The OD message should not be con­
fused with the double question mark (??), 
which indicates insufficient response to an 
INPUT instruction. In this case more data is 
needed. 

FC (error code five)-lllegal Function 
Call: This indicates a command which is 
mathematically impossible or not within 
the capability of the machine or the lan­
guage. For example: requesting the square 
root or logarithm of a negative number, us­
ing a negative number in the argument of 
the LEFT$, RIGHT$ or MID$ instructions, or 
setting up an array with negative dimen­
sions. Many of us use hybrid programs in 
which the USR instruction is used to access 
a routine in machine language from BASIC. 
If the entry point of the machine language 
routine is not specified, an FC message is 
returned. 

OV (error code six)-Overflow: There are 
limits to the value of numbers the TRS-80 
can process. Integers must be in the range 
-32768 and + 32767 inclusive. Single and 
double precision numbers must be in the 
range - 1.7 x 10'" and + 1.7 x 1038 inclusive. 
The latter are given in exponential notation 
which is a sort of shorthand way of writing 
very large, or very small, numbers. To con­
vert, move the decimal to the right-or to 
the left, if the exponent of 10 is negative-

the number of places designated by the ex­
ponent of 10. Thus, 1.7x1038 becomes 17 
followed by 37 zeros. Fortunately, this 
range is sufficient for most programs. 

OM (error code seven)-Out of Memory: 
This message indicates that all of the avail­
able RAM has been used up or reserved. 
This can come as a surprise if you are not 
aware of what is called "memory over­
head." Each time we write a program line, 
five bytes are used, in addition to the byte 
space used to store the characters in the 
line: two for the line number, two for the line 
pointer and one for the carriage return. Di­
mensioning arrays, specifying double preci­
sion, using string variables, FOR-NEXT 
loops, parentheses and GOSUBs all eat up 
RAM. Programs which are running short on 
RAM space can be streamlined-see "Sav­
ing Memory Space" on page 1111 of your 
manual. 

UL (error code eight)-Undefined line: In­
structions have been given to branch to a 
line which does not exist. This happens in 
program revision when line numbers have 
been changed. Also, make sure all branch 
instructions have valid destination points. 

BS (error code nine)-Beyond Subscript: 
The individual spaces in an array are qesig­
nated by using subscript numbers which 
are included in parentheses following the 
variable name. The location A$(12) indi­
cates the 12th element or member in the 
string array called A$. 

On power-up, the TRS-80 is prepared to 
handle the 11 element array. Larger arrays 
must be dimensioned using the DIM in­
struction. If an array has been dimensioned 
at 100, it will accept only that many ele­
ments. Attempts to enter additional ele­
ments return the BS message. Arrays 
should be properly dimensioned at or near 
the beginning of the program. 

DD (error code 10)-Redimensioned Ar­
ray: The process of setting up an array is 
complex, and once done, may not be redi­
mensioned. If there is no way to avoid a size 
change, set up a new array with correct 
specifications and transfer the contents 
from the old to the new by using the matrix 
transposition routines found on page 615 of 
the manual. 

Division by Zero 

10 (error code 11)-Division by Zero: The 
laws of mathematics state that division by 
zero is undefined. This error occurs when di­
vision is being performed with numbers 
generated In another part of the program. A 
screening line such as, 200 IF A= 0 THEN 
GOTO ... may be used to bypass this situa­
tion. 

ID (error code 12)-lllegal Direct: The IN­
PUT instruction is for use In the execute 
mode of your computer, and may not be 
used as a direct statement. There are other 
ways of getting data entered: It may be em­
bedded in the program (10 Pl= 3.1416), or it 
may be read (10 READ Pl:DATA 3.1416). IN­
PUT stops execution and can be used with 
manual keyboard entry only while the pro­
gram is running. 

TM (error code 13)-Type Mismatch: An 
attempt has been made to use string data in 
a non-string application or vice versa. In the 
line 10 A=JANUARY, the variable A is for 
non-string data (value data); to load a word 
it should be named A$. Loading a number 
into a string location and then trying to use 
that number for computation will also gen­
erate this message. 

OS (error code 14)-0ut of String Space: 
Check the memory map of the 16K Level II 
TRS-80 on page D/2 of your manual. String 
data is stored from the top of memory 
down, and below that, the stack is bu ilt 
downwards. It is necessary to set some 
boundary between the two. On power-up 
you are allotted 50 bytes for string storage. 
The OS message is returned if that allot­
ment is exceeded. If more string space is 
needed, reserve it by using the CLEAR n in­
struction at the beginning of the program. 
Be careful: If you execute this instruction 
after data has been entered, that data will 
be lost. 

LS (error code 15)-String too long: You 
have exceeded the maximum string length 
of 255 characters. Break the string up Into 
smaller units. 

ST (error code 16)-String Formula Too 
Complex: If the computer decides the oper­
ation you are requesting is beyond the ca­
pability of the microprocessor, it will return 
this message. Rewrite the operation so it is 
handled in simpler blocks. 

CN (error code 17)-Cannot Continue: 
When it is necessary or desirable to stop 
program execution, the CONT instruction 
allows us to continue program flow without 
loss of stored data. It may not be used after 
the edit mode has been entered or lines 
have been added or deleted. An error trap­
ping routine is the best solution for the 
problem. Programs cannot be continued af­
ter termination with the END instruction. 

NR (error code 18)-No RESUME: Error 
trapping Is handled like a subroutine, with 
the ON ERROR GOTO Instruction sending 
execution to a specified line number. When 
the routine is finished, it must return opera­
tion to a given point; the RESUME state­
ment furnishes this Instruction. The NA 
message is returned if it is missing. 
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IEEE-488 TO TRS-80* INTERFACE 
Everything needed to add powerful 
BASIC GPIB-488 controller capability to 
TRS-80 Model 1 or 3, Level 2 or DOS with 
a minimum of 16K. 

Model 488-808 For Modal 1 Operation 
488-808 or 488-80C $245 .• +shipping, insurance & tax 

WHEN ORDERING SPECIFY DISK OR TAPE 

SCIENTIFIC ENGINEERING LABORATORIES~L. 
11 Neil Drive • Old Bethpage. NY 11804 

Telephone : (516) 694-3205 ,.,.291 

•Trademark of Tandy Corp. 

There is no affiliation between Scientific Engineering 

Laboratories and Tandy Corp. or Radio Shack.Modal 488-80C For Model 3 Operation 

VISA/ MC Order Line Only (except Mich.) 800-253-4358 ext.100 
FINDISK-11 The ultimate In automatic disk indexing with exclusive features ... . . Model-I $20.00 

AUTOMATICALLY create INDEX of programs or data from all your disks. print disk LABELS. print 
alphabetized MASTERLJST. do fast SEARCH. add DESCRIPTIONS. Also automatically: detect DATA or 
SYS d isks, PURGE disks and index of old fil es, and UPDATE from revised disks only. 
SOLAR-I The critical calculations for passive design... Model-I $30.00 ........ Model-II $45.00 

INPUT: any latitude, orientation. slope, roof overhang, storage type. building loss, OUTPUT: solar angles, 
shading, time, heat gain/ loss. percent solar, fuel use. Print report by hour. month . year in presentation format. 
RIA-II C omplex Real Estate Investment Analysis ...... .. ... Model-I S30 .00......Model-ll $45.00 

Aoalysis for investor or homeowner using Elwood method. INPUT: Project costs. loan and tax data, 
expenses. depreciation rate. OUTPUT: Cap rate/ value. mortgage payments, before/ after tax cash flows. return 
(IRR), profit/ gain from sale over any lime series. 
DEPRECIATE-I Manage a list of depreciable Items ......... . Mode l-I $15.00.....Model-11 $20.00 

Tracks long list of depreciable items with varying purchase dates, depreciation rates. or per cent business use. 
Update any time. Print tax form . Used by many CPAs. 

STRUCT·I Graphic des ign ofsteel/ wood beams and m o ment transfer.. .. . . .... . . Model-I $15.00 
INPUT: span/cantilever. uniform/ point loads, beam material. OUTPUT: with screen graphics beam moment 

& shear diagrams. Print job report with diagram. stresses, and required beam sizes. 
Min 32K. On disk !Mod-I one drive order tape). Add $1.00 postage !Mich. add 4 % tax) VISA/ MC 

v 88 DOCUMAN SOFTWARE BOX 387-A KALAMAZOO , Ml 49005 (616) 344-0805 

I p,01' ''""'"11 <oltw•"· TRS-80® MODEL II NO W AVAILABLE ' 

+ SJ OOBASIC CROSS REFERENCE POSTAG t & 
• fl NIJWHI RI NAMI S ARI USlD IASI' e >AVl HOUR>' HANDLING 

e tAN YOUDflll l l llAI ll" l ' l lNDOUI ' • l'ARALL l L.SlRIAl PRINI lR> $59.99 

e DO YOU HAV! IJI AIJ lOUIN(.I e SI VlRAl 01'1 IO'<S S100 00 FOR VECTOR GRAPHICS SYSTEMS. 


OOtUMtNTAllON ONLY S1000e W AN! A Nill l'ROCRAM I IS I IN(., WI I H e b•H l l'I VARIAllll 

DA 1l & I IMl IN l-llAL)IN(., 1 INI WIDlll & PACl DI P i il DEDUC TlBll ON PURCHASE 

e YOU DO°' I HAVI I 0 HI A PROC.,RAMMl R I 0 US! 11 ' 
e MfNU DRIVl e tASY IO USI • lAS' IOINSIR llNIO 
DISK SORT 

+SJ OO$69.99 
e RANU()M fll 1S • IASI' IOUSIRLAMIOR POSl AGE &DO<..UMlNIAllON ONLY S1000 
• tHAINS 1o sn1 1M • ~Pl(S SAVlD t'-.0N-$10P KUNNINC1 HANDLING 

O R llASlt PROGRAMS ON IJISK 
DI DlJt 11 IJll ON PURCHAS[ 

BASIC COMPILER e WRI 1 11 N llY MICROSOFT 
e I RSDOS 0 UASll lOMPA llljll ' e 1 ASY 10 USI +S500 POSTAGE &$350.00• 1AS l lR I HA'< llASlt llY ur 10 • AUCMI N I ID Wi i i-i OUR HANDLING 


lO llMI S DOCUMlNIAllON 
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t RS-llO .. & · 1RSLJos · ARI R1 c 1s 11111 0 GOOD·LYDDON DATA SYSTEMS V"
 
IRAIJI MARK S 0 1 I ANDY (ORI' 5486 RIVERSIDE OR., CHINO. CA. 91710 MASTER C HARGE or VISA accepted. 


SOFTWARE YOU CAN BET ONI 

f.r;;UDS .,.TOUT3 
A live card stud program so reahs1tc A vastly improved version of the Jacks or belier 10 open w11h a 1oker that 
you·u swear you re facing six professionals original TOUT hOrse race handicapper. can be used as an ace or in stra1gh1s 
You decide who·s blulfing and who has Now. lhousands of races are s1mu· or llushes (Gardenia CA rulesl You play 
the cards Your opponents learn laled m seconds 10 give yoo each against six computer-controlled oppo· 
your style and that of the others ana horse's probability ol wmmng and nents This program has true art1hcial 
mod1ly lhe11 belling strategies as 1den11fy overlays Horses are intelhgence capab1h11es. ORAW5 was 
the game proceeds You can deline the screened using !actors derived from developed 011g1nally Dy Real World 
players· character1st1cs 10 match those an operations research study This S1muta11ons Alter three years of refining. 
ol your F11day night poker club or let your handicapper outperforms programs 1rs now available tor the TRS-80 II 
compu1er dehne them randomly and calculalors selling for much more will provide hours of tun. challenge and 

ec:.1ca11on. 
Only s13.00 Only s19.00 Only S13.00 

TRADE IN your old adverl!sed handicapping and poker­ All programs on casselle lor Level II 16K (Models I and Il l ). 
p1ay1ng programs and receive a S6.00 credit Include original Loading guaranteed. Add $3 50 10 get one or more programs on 
cassette/disk and documen1at1on with your order a tormalled diskelle. Pa. 1es1den1s add 6% sales tax 

WILSON ,... 279 
TRS-80 is a Tandy Corporation trademark. 

Software Division • 539 Sprlnghouse Lane • Camp Hill, PA 17011 
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AW (error code 19)- RESUME without 
ERROR: RESUME is similar to the RETURN 
instruction after a GOSUB. If no ON ERROR 
GOTO instruction has been read by the 
computer, there is no location stored for a 
return point. 

UE (error code 20)- Unprintable Error: 
The ERROR inst ruction, used in conjunc· 
tion with the error codes, allows us to simu­
late error conditions for constructing and 
testing error trapping routines. This code in­
dicates that you are using an illegal number 
code and the instruction cannot be execut­
ed. See page B/1 of the manual for error 
code numbers. 

MO (error code 21)- Missing Operand: To 
perform a computation we must have some 
data and be told what to do with it. The sym­
bols which tell us what to do ( +, - , • and/) 
are called operators. The items of data on 
which these signs operate are called the op· 
erands. If this message is returned, you 
have specified some operation but have not 
furnished all the data needed to complete 
the operation. 

Top Quality Tape 

FD (error code 22)-Bad File Data: This 
indicates you have received some bad data 
from an external source, usually the notori ­
ous cassette player. This can be especially 
aggravating because Level Ii doesn't allow 
verificat ion of data dumps as it does wit h 
program data using the CLOAD? inst ruc­
t ion. When large amounts of data are in­
volved it pays to use top quality tape and to 
make multiple dumps. 

L3 (error code 23)-Disk BASIC Error: 
This error means that an attempt has been 
made to use a Disk BASIC term without hav­
ing Disk BASIC in your machine. 

Two other messages are sometimes re­
turned which indicate that someth ing is 
amiss. They are: 

Ext ra Ignored: This Is used in conjunction 
with t he INPUT instruction and indicates 
you have entered too much data. Should 
you specify loading locations A and B with 
the INPUT instruction 10 INPUT A,B, and 
then enter 1,2,3, the computer has no in· 
st ruct ions as to what to do with the th ird 
item. It loads 1 into A, 2 into B and ignores 
the data which follows. 

REDO: Level I allowed us to enter an ex­
pression, such as 12•3 or a variable name, 
in response to t he INPUT prompt. This is not 
acceptable in Level II. Evaluate all of the 
needed expressions first and then enter 
them as simplified values. If it is necessary 
to get the contents of locat ion X into loca­
t ion Y, do not use the INPUT route, assign 
the values instead as in 50 Y = X. • 

Next month: Error trapping. 



WE WILL NOT BE UNDERSOLD 

DISK DRIVES FOR TRS-80* Model I 

CCl-100 5'1• ", 40Track(102K) $314 
CCl-280 5 'I• ", 80 Track (204K) $429 

ADD-ON DRIVES FOR ZENITH Z-89 
CCl-189 5 '14 ", 40 Track (102K) $394 
CCl-289 5 '/. ", 80 Track (204K) $499 
Z-87 Dual 5 11. " system $995 

External card edge and power supply included. 90 day warranty/one 
year on power supply. 

RAW DRIVES 8" SHUGART 801R $425 
5'/•" TEACorTANDON $CALL POWER SUPPLIES $CALL 

MORROW DESIGNS/THINKER TOYS™ 
DISCUS 2D 1 DRIVE $ 938 2 DRIVE $1635 
DISCUS 2 + 2 1 DRIVE $1259 2 DRIVE $2245 
DISCUS Hard Disk M26 $3990 M10 $2999 

DISKETTES - Box of 10 
5'14'' Scotch $35 Maxell $40 BASF/Verbatim $26.95 
8" Scotch $50 Maxell $55 BASF/Verbatim $36.00 
PLASTIC FILE BOX-Holds 50 5 'I•" diskettes $19.00 
PLASTIC LIBRARY CASE 5 11• " $3.00 8" $ 4.00 
SCOTCH HEAD CLEANING DISKETTE $25.00 
FLOPPY SAVER $11.95 RINGS $ 6.95 

SYSTEM SPECIAL 
Apple II Plus 48K w/drive and controller. Epson MX-80 printer and 
interface. SUP-R Mod RF Modulator: List $2965 You Pay $2299 

COMPUTERS/TERMINALS 
ARCHIVES 64K, 2-Drives, 77 Track $5495 
ALTOS ACS8000 Series $CALL 
TRS-80* ll-64K $3499 lll ­ 16K $ 899 
TRS-80* Expansion Interface $ 299 
ZENITH 48K, all- in-one compu ter $2200 
ZENITH Z·19 $ 735 
TELEVIDEO 920C $CALL 950 $CALL 
IBM 3101 Display Terminal $1189 
ATARI 400 $ 479 800 $ 795 
MATTEL INTELLIVISION $ 229 
APPLE PERIPHERALS $ CALL 

MONITORS 
APF 9" B &W TVM-10 $1 20 
BELL& 
HOWELL 9" B & W BHD911 $199 
LEEDEX 12 " B &W $ 129 13" Color $369 
SANYO 9" B & W VM4509 $155 
SANYO 12 " B &W DM5012 $226 
SANYO 12 " Green Screen DM5112 $238 
SANYO 13 " Color DMC6013 $416 
ZENITH 13 " Color $349 

TELECOMMUNICATIONS 
LIVERMORE STAR MODEM 2-year guarantee $125 
UNIVERSAL DATA SYSTEMS UDS-103 $179 
D-CAT HARD WIRED DIRECT MODEM $189 
AUTO-CAT Auto Answer Direct Connect Modem $249 
D.C. HAYES MICRO-MODEM $329 

PRINTERS 	 NEC Spinwriter 
Letter Quality High Speed Printer 
R.O. 	 $2395 

~ 	 R.O. with tractor feed $2595 
- KSR with tractor feed $2895 

C.ITOH Starwriter $1695 Starwriter II $1895 
EPSON MX-80 $CALL MX-70 $CALL 
PAPER TIGER 
IDS 445 Graphics &2K buffer $ 699 
IDS 460 Graphics & 2k buffer $1050 
IDS 560 Graphics $1450 
ANADEX DP-8000 $ 849 DP-9500/01 $1345 
OKIDATA 
Microline 80 Frict ion &pin feed $ 420 
Microline 80 Frict ion . and pin & tractor feed $ 520 
Microline 82 Frict ion & pin feed feed $ 620 
Microline 83 120 cps, uses up to 15 " paper $ 849 
CENTRONICS 730 $ 595 799 $ 969 737 $ 749 
Tl-810 
TRS-80· software, compressed print & vert. form control $1865 

16K RAM KITS 2 1ors31 $19 
200 ns for TRS-80", Apple II , (speci fy): Jumpers $2.50 

S-100 CALIFORNIA COMPUTER SYSTEMS 

MAINFRAME 
Z80CPU 
MOTHER BOARD 
16K STATIC RAM, 200ns 
32K STATIC RAM, 200ns 
64K DYNAMIC RAM 
FLOPPY DISC CONTROLLER 
EXTENDER BOARD 
2P +2S 110 

Model 2200A 
Model 2810 
Model 2501 
Model 211 6C 
Model 2032C 
Model 2065C 
Model 2422A 
Model 2520K 
Model 2718A 

VISICALC 
DB MASTER 
Z-80 SOFTCARD 
VIDEXBOARD 
16K CARD 
APPLE JOYSTICK 
SUP-R MOD 
CCSCARDS 

GALAXIAN 
SPACE ALBUM 
ASTEROIDS 
FLIGHT SIMULATOR 
WIZARD & PRINCESS 
SARGON2 
HI-RES FOOTBALL 
MYSTERY HOUSE 

$349 
$269 
$106 
$309 
$619 
$599 
$359 
$ 52 
$309 

APPLE ACCESSORIES AND SOFTWARE 


. . .- ... . .. ~- . . ~ . ~ -

$120.00 
$159.00 
$269.00 
$259.00 
$169.00 
$ 49.00 
$ 29.00 
$CALL 

$ 22.95 
$ 35.00 
$ 17.95 
$ 29.00 
$ 28.00 
$ 29.00 
$ 35.00 
$ 21 .00 

For fast delivery, send certif ied checks, money orders or call to arrange direct bank wire transfers. Personal or company checks require two 
to three weeks to clear. All prices are mail order only and are subject to change withou t notice. Call for shipping charges. 

DEALER (NATIONAL/INTERNATIONAL) 1Nau1R1Es INVITED Send for FREE Catalogue 

-.-&a~ CPU SHOP TO ORDER CALL TOLL FREE 1·800·343-6522
I f IC 	 ..-2se TWX: 710·348·1796 Massachusetts Residents call 617/242-3361 

5 Dexter Row. Dept. MC06M Technical Information cal l 617/242-3361 
Charlestown. Massachusetts 02129 Massachusetts Residents add 5% Sales Tax 
Hours 10AM-6PM tEST) Mon.-Fri. (Sat til l 5) Tandy Corporation Trademarki®Digital Research 
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TUTORIAL 

All right beginners, let's assemble. 

An Idiot's Guide 
To Assembly Language~Part 2 

Robert C. Montgomery 
67 Turtle Back Road West 
New Canaan, CT 06840 

Part I of this article explained the use of 
Radio Shack's Editor/Assembler pro­

gram and explored some fundamentals of 
assembly language programming. The pri­
mary purpose of assembly language pro­
gramming is speed of execution. We prom­
ised to draw a football field on the TRS-80's 
screen so fast that the user would be un­
able to see it happen. 

As a step along the way, we wrote, de­
bugged and executed an exciting program 
which displays the letter X at screen posi­
tion 15600, in almost as efficient a manner 
as could be done by using PRINT @ 240, X 
in BASIC. The pre-game ceremonies are 
now complete. Let's get the playing field 
ready. 

In order to print X, we used the following 
assembly language program: 

00100 ORG 7F63H ;STOREAT 32 
611 =7F63H 
00110 LD A,58H ;"X" = 88 = 58H 
00120 LD (3CFOH),A ;SCREEN LOCA 
TION 15800=3CFOH 
00130 LOOP JP LOOP ;ENDLESS LOOP 
00140 END 

We're going to substitute some TRS-80 
graphics characters for X, and put them in 
other screen locations. Otherwise, we have 
all the assembly language statements 
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needed to put a gridiron on the field. 
We want a double-width sideline, extend­

ing from screen position 15744 (PRINT @ 

384) through 61 tab positions to screen 
position 15804. We could write: 

LD A,83H ;CHR$(131) 
LD (3D80H),A ;SCREEN POSITION 15 
744=3D80H 
LD (3D81H),A ;SCREEN POSITION 15 
745=3D81H 
LD (3D82H),A 

... and so on. 

We would be awfully tired of entering 
code by the time we finished. A loop is bet­
ter. In BASIC, we would write: 

100FOR1=384 TO 444 
110 PRINT @I, CHR$(131); 
120 NEXT I 
130 PRINT 

No FOR ... NEXT routine exists in assem­
bler. Accordingly, we must set up a loop 
counter. Use register B for that purpose, 
load it with thevalue 61, decrement it by one 
each time the loop is executed, and exit the 
loop when it is down to zero. Could we have 
started at zero and exited at 61? Sure; but 
as you'll see, assembly language contains 
a convenient test for zero, but none for 61. 

We need to increase the screen position 
by one each time the loop is executed. Load 
the two byte HL register pair initially with 
15744, and it will be up to 15804 when we ex­
it the loop. 

We need three new statements: 

DEC B, which means: Decrement the 
value in the B register by one. 

INC HL, which means: Increment the 
value in the HL register pair by 
one. 

JP NZ, (address), which means: 
Jump to the stated address if the 
result of the last operation was 
not zero. 

If the last operation was DEC B, the value 
in the B register would be zero after 61 
loops. Thus, if "address" is the place in 
memory at which the first statement of the 
loop is stored, the program would execute 

DEC B, test for zero, and go back to "ad­
dress" 61 times, before falling through the 
loop on the 62nd attempt. 

One way to figure out what address to 
use would be to count the machine lan­
guage codes used prior t o the address and 
set the next one for the first statement in 
t he loop. But, we used a label In our PRINT X 
program to permit EDTASM to compute this 
address for us, and we'll do the same here. 
A label called LOOP1 will show where the 
61-iteration loop begins, and LOOP2 will be 
used to set up an endless loop while we 
look at the result. 

Reload EDTASM, and enter the text ap­
pearing in Listing 1. I have changed the 
ORG address; we're going to need more 
room. 

Assemble the program, record it on cas­
sette, go back to BASIC, set memory size to 
32570, load the machine code as NONA ME 
using the System command, and enter I 
32571 fo llowing the prompt. It works! Or 
does it? That doesn't look like the right 
place on the screen. Go back and check the 
text. Have you found the error? 15744 
decimal is 3D80H, not 3C80H. 

This is one of the most common errors 
made In assembly language, other than 
typos. Check the decimal to hex conver­
sions, and then check them back, hex to 
decimal. Fortunately, it's easy to fix, using 
EDTASM's edit routine. 

Reload EDTASM and the text (using L). 
Now let me warn you of another EDTASM 
idiosyncrasy-tapes don't always load. 
You set EDTASM up to read the text back in, 
push all the right buttons (and maybe some 
wrong ones), and the next t hing you know, 
there are unblinking asterisks and t he other 
signs of a bad load. You push the reset but­
ton, right? Wrong! If you do, you'll lose 
EDTASM, and have to read it back in again. 
Somehow you have to get EDTASM to 
cough up an error message. Rewind the 
tape, and continue the read. Wait until the 
bad parameters message appears (who 
thought that one up?), and then start your 
load again. 



"EDTASM will also renumber the lines 
automatically, starting wherever you wish . .. " 

Enter E130, space over to the offending 
C, press C (for change), and put in a D. We 
can now go on to the other sideline. 

Enter D180 and D190. Line 180 was a tem­
porary endless loop for demonstration pur­
poses, and line 190 Is no longer the end. The 
lower sideline Is almost a carbon copy of 
the upper, as shown In Listing 2. 

Did you catch that error? We forgot to 
reset the loop counter to 61. Press Break, 
enter 1185, and add line 185 to read: 

00185 LO B,3DH ;61 LOOPS 

This is like adding a new line to a BASIC 
program; though it was entered last, it will 
execute In t he proper order. EDTASM will 
also renumber the lines automatically, 
starting wherever you wish and using what­
ever increment you prefer. To do that, enter 
N100, if you want to start at 100 and incre­
ment by the default value of 10. Or, enter 
N500,100, If you want to count by 100's from 
line 500. 

Cleaning Up The Text 

We have a section of code which will 
draw the upper sideline, and another sec­
tion which will draw the lower sideline. Let's 
put descriptive labels on them, and separ­
ate them by a few spaces. 

Enter 190,1 to insert lines at line 90 with 
an increment of one. Then enter lines 90 
through 92: 

00090 ; 

00091 ; UPPER SIDELI NE 

00092 ; 


i;l0llili;l ORG 7F3BH 

00110 LD A,83H 
lil01 21/l LO B, 3DH 
00131/l LD HL, 3C80H 
15744• 3C81/lH 
lil0140 LOOPl LD (HL) ,A 
0 1/ll50 INC HL 
00160 DEC B 
0011'1/l JP NZ, LOOPl 
ZERO 
lillill80 LOOP2 JP LOOP2 
lili;ll 90 END 

Do the same th ing before the code for the 
lower s ideline, using new lines for this pur­
pose. Then use N100,10 to renumber every­
th ing. After you hit A, the text ought to look 
like Listing 3. 

End Zones 

Has It occurred to you that we could have 
combined Listing I and 2 Into a single loop 
of 61 Iterations? Let's try to draw the 
double-width lines In the end zones in a 
single routine. One line should start at 
screen position 15744 (PRINT @ 384), and 
extend downward for nine screen lines. We 
want a similar line five tab positions to the 
right, another 51 tab positions t o the right of 
the second line, and then still another f ive 
tab positions to the right of the third. ­

We can't efficiently INC HL five times, 
much less 51 t imes; we need to add to the 
screen position contained In HL: 

LO DE,5H 
ADD HL,DE, which means "Load the value 5 Into regis­

ter pair DE. Then add the contents of DE to what­
ever Is already In register pair HL" 

We could later add 51 to HL in the same 
way. Five and 51 are one byte numbers. 
They can't be s tored In register A, and then 
be written ADD HL,A because if one is a 
register pair, the other must be also. Could 
we have written ADD HL,5H, intending to 
add the value directly to HL?No. Why? Who 
knows? 

Listing 4 demonstrates what we can 
write. Start with 15744 In HL, add 5, add 51 , 

;STORE AT 32 571 

;CHR$ (131) 
;61 LOOPS 
;SCREEN POSITION 

;LOAD 131 INTO SCREEN 
;SCREEN POS ITION + l 
;COUNTER - l 
;BACK TO ' LOOP!' IF NOT 

;ENDLESS LOOP 

Lis ting 1. Top Sideline 

01/llSlil LD A,i;lBl/lH 
00191/l LD HL, 3F81/lH 
00201/l LOOP3 LD (HL) , A 
00211/l INC HL 

00 221/l DEC B 
00230 JP NZ , LOOP3 

;CHR$ (1 76) 
;SCREEN POSI TI ON 16256 
;LOAD 1 76 INTO SCREEN 
;SCREEN POSITI ON + l 
;COUNTER - l 
;BACK TO ' LOOP3 ' I F NOT 

Lis ting 2. Bottom Sideline 

...see List o f Advertisers on page 306 

ZERO 

DUSI NESS/ A CCOUNTING 

SC)f1WARE 


'S'ERVICE 
'O'RIENTED 

'A'CCOUNTS 
'R'ECEIVABLE 

""SOA R'" is a combined time reporting/ 
accounts receivable system designed for ser ­
vice organizations. Thansactions input to the 
system include charges to. a nd receipts from 
custom er accounts. F:mployees charge time 
a nd/ or dollar amounts aga ins t s peci fi c tasks 
codes. Pre-established inputs a re employee 
ra te , task hourly rate. task fl a t charge. a nd 
tas k rounding factor. 

Outputs prod uced include: 
•updated custon1Pr file - includinµ bal· 

a11c1>. last pusti11µ. and last ri'ceipt 
amuunts 

•statl'ml'nt summa ry - hy customer a11d 
task m de 


*detail transacti11n report 

•employee and task summary - with re1ie· 
nue & percent 

*database reports - for employee. custo· 
mer a11d task code databases 

•stateme11/s (upti1111a /) - pmµrammed to 
suit your f11rms (available at additional 
msl) 

..-143 
Mo11it11r and c1111trol your valuable resources 
u•ith this system foro11/.y$:J9.5. fOrder product 
mde: SOARJ 

GENERAL 

LEDGER/CLIENT 


WRITE-UP SYSTEM 

Our Genera l Ledger / Client Write-up System 
is a proven, q uality product used by severa l 
Accoun ting fi rms and other Rusinesses. 

*features depar/me11tal fi11a11cial stale· 
me11ts 

•co11tai11s budµet prouisio11s 
•permits up to 500, user-defined chart of 
accou11ts 


*allows for t ransaction editin1: 

•retains sta11dard journal e11t ries 
•accepts 011ly bala11ced batchPs of trans· 
actio11s 

•pro1•ides easy-/11-fo/low audit trail 
•uses ron11entional accou11ting symbols 
"'includ~·s user docum1•n/ation easi/v under· 
slo11d hy pres<'nt t'mplo.vee.• . 

Several reports can be generated by the sys· 
tern including: 

•transaction audit f(>ports 
•trial balance 
*incom<' stalemPnt {profit & loss s tatement! 
*balance sheet 
*budµl'l report 
•chart 11 f accounts 

Incorporate speed and accuracy into your 
business record keeping by ordering our 
General Le~ger System today for only $495. 
<Order product code: Gl .5> 

TASK ..-147 
Computer Applications Inc. 

48 10 LARCHVIEW DRIVE. DAYTON. OHIO 45424

:E (513 ) 233-5515 • 
Product Codt• ----------- ­
Company 

/(pp;,,,•wntaticw ---------- ­
AddrPss ------------­
City ------- Stal'' _ _ Zip __ 
Phmu• CmnpulN M odf'I t rirch') I 2 :1 
("rt·dit Card Numhrr f:xp. __ 
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"Our amateurish, inefficient program put the 

football field on the screen so fast you couldn't time it." 


add 5, and then add 3. Start another itera­
tion of the loop without changing the con­
tents of HL: 5 + 51 + 5 +3 =64. By adding 
the final three, we adjusted HL to the value 
of the screen position which starts the next 
screen line. 

The yard lines on the left side of the field 
are drawn by the repetitive use of 
CHR$(170). On the right side, they use 
CHR$(149). The 50-yard line Is double-width: 
That will be automatic if we use CHR$(170) 
at tab position 30 and CHR$(149) at tab 

postion 31 . At the top and bottom the yard 
lines will write over the sidelines. We will 
therefore need L shaped characters at the 
point of intersection. 

In Listing 4 there was a lot of repetition; 
ADD HL,DE and LO (HL),A had to be written 
three times. In BASIC, we would have used 
a subroutine, and we can do the same thing 
In assembler: 

CALL 2135H, which means: Jump to the subroutine at 
memory locat ion 2135H, do whatever those in­
structions say, and return when Instructed. 

.0.01.0.0 

.0.011.0 UPPE R SI DEL I NE 

.0.012.0 

.0.013.0 ORG 7F3BH ; STORE AT 32571 
.0.014.0 LD A,83H ;CHR$ (131) 
.0.015.0 LD B,3DH ;61 LOOPS 
.0.016,0 LD HL, 3D8,0H ;SCREEN POSITI ON 15744=308 
.ilH 
,0,017,0 LOOPl LD (H L) , A ;LOAD 131 INTO SCREEN 
.0.018.0 INC HL ;SCREEN POSITION + l 
.0.019.0 DEC B ;COUNTER - l 
.0.02.0.0 JP NZ , LOOPl ;BACK TO 'LOOPl' IF NOT ZE 
RO 
.0.021.0 
.0.022.0 LOWER SI DELINE 
.0.023.0 
.0.02 4.0 LD A,,ilB,ilH ;CHR$ (176) 
.0.025.0 LD B, 3DH ; 61 LOOPS 
.0.026.0 LD HL, 3F8,0H ; SCREEN POS I TI ON 16256= 3F8 
,ilH 
.0.027.0 LOOP3 LD (HL) ,A ; LOAD 1 76 into SCREEN 
.0~28.0 INC HL ; SCREEN POSITI ON + l 
.0.029.0 DEC B ;COUNTER - l 
.0.03.0.0 JP NZ,LOOP3 ;BACK TO ' LOOP) ' I F NOT ZE 
RO 
,0,031,0 END 

Notes : 	 Statement .0.031.0 is tempor ary . 
Add an endless loop at statement .0.03.05 if you want to test. 

Listing 3. The Complete Sidelines Program 

.0.031.0 

.0.032.0 END ZONES 

.0.033,0 

.0.034.0 LD A,j!lBFH ;CHR$ (1 91 ) 

.0.035.0 LD B, 9H ; 9 LOOPS 

.0.036.0 LD HL , 3D8,0H ; SCREEN POSITION 1 5744=3D8 

.ilH 
,0,037,0 LOOP4 LD (HL) ,A ;LOAD 191 INTO SCREEN 
.0.038.0 LD DE,5H ;INCREMENT OF 5 
.0.039.0 ADD HL,DE ;SCREEN POSITION + 5 
.0.04.0.0 LD (HL) , A ;LOAD 191 INTO SCREEN 
.0.041.0 LD DE , 33H ;INCREMENT OF 51 
.0.042.0 ADD HL , DE ;SCREEN POSI TI ON + 51 
.0.043.0 LD (HL) ,A ;LOAD 191 INTO SCREEN 
.0.044,il LD DE , 5H ;INCREMENT OF 5 
.0.045/! ADD HL,DE ;SCREEN POSITI ON + 5 
.0.046.0 LD (HL) ,A ;LOAD 191 INTO SCREEN 
.0.047.0 LD DE , 3H ; INCREMENT OF 3 
.0.048.0 ADD HL,DE ;SCREEN POSITION + 3 (NEW 

LINE) 
.0.049.0 DEC B ;COUNTER - l 
.0.05.0.0 JP NZ ,LOOP4 ;BACK TO ' LOOP4' IF NOT ZE 
RO 

Listing 4. End Zones 

Then write the subroutine instructions, and 
return by writ ing: 

RET , which means the same as RETURN In 
BASIC. 

Better yet, we can use a label at the point 
the subroutine begins. Just as in looping, 
EDTASM will determine its address for us. 

We want to use a double loop. The outer 
loop should provide the seven Iterations 
necessary to draw the vertical yard lines 
and the inner loop should provide the five 
iterations needed to draw f ive lines. Use 
register C as an addit ional loop counter. 
Listing 5 contains the text. 

The yard lines on the right half of the 
screen are a mirror Image of those on the 
left; the only other task is to join the yard 
lines to the s idel ines. We need L shaped 
characters at the intersection of the yard 
lines with the sidelines: CHR$(1H) in t he 
upper left , CHR$(186) in the upper right, 
CHR$(151) in the lower left, and CHR$(181) 
in the lower right. 

Finally, place an endless loop at the end 
of the program so we can see the results on 
the screen. Listing 6 shows the complete 
program after assembly. 

We have noted a few programming tech­
niques which might have been done in 
easier ways, by combining loops, and 
through use of subroutines. There are many 
other improvements we might have made to 
save operat ions and key strokes. Show this 
program to an accomplished assembly lan­
guage programmer: he'll tell you how bad it 
really is. 

Let's run it, bad though It may be. Record 
the machine code (after using A) and then 
use W to record the text. Exit EDTASM, us­
ing B. Enter 32570 as the memory s ize, and 
load NONAME, using the system com­
mand. When the prompt appears, get your 
stopwatch ready to time it (BASIC took 3.4 
seconds, you'll recall). Now enter /32571 to 
run t he assembly language version . 

That stopwatch wasn't much help, was 
it? Our amateurish, Inefficient program put 
the football field on the screen so fast you 
couldn't time It. If you want speed, this is 
t he way to get It! 

Memory Requirements 

Go back to Listing 6. Note the f irst col­
umn of numbers; these are the hex repre­
sentations of the places in memory in which 
this program Is stored. The first is 7F3BH, or 
32571 decimal. The program starts there 
because we told It to, using ORG. Look at 
the second column. These are the hex 
representations of the data stored at these 
memory locations. Some are instructions; 
some, especially those requiring two byte 
numbers, require three codes to store. 
Some powerful instructions require only 
one byte. The memory locations in t he first 
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Th is Is all it takes to say this or 143 other expressions with MICRO· 
MOUTH°. Absolutely no software drivers or subroutines to load. 
MICROMOUTW, the latest Circu it Cellar project can be used as an 
emergency annunciator, as an aid for the handicapped, for process 
control and automatic monitoring, and to add new dimensions to 
computer games. 

Sample phrases that can be programmed are : 

" THE TI ME IS 4 HOURS 23 MINU TES . .(BEEP)" 

"NUMBER 4 IS 3.47 VOLTS" 

"THE SPEED IS 100 METERS A SECOND . . SLOW DOWN " 

Thou sands of expressions can be added by changing the ROM chips. 


MICROMOUTH" is plug compatible with APPLE II and rns-ao· com· 

puters. Directions are included for S100, H8 and parallel 

port operation. · 01G1TALKER IS a trademark ol Na11ona1 Semiconductor Corp. 


Complete Kit (as shown) $120.00 
Assembled and tested: 
Apple 11...•.••.•.•. .••••..••••••••••••$150.00 call:
TRS-80 Model I w/power 


1-800-645-.'M 7Q 


'i ·- ~J 1". ~19_ 

· MICRO MOUTH is a trademark ol M1crom1nl Inc 

The MicroMint Inc. 
917 Midway 
Woodmere, NY 11598 
Dealer inquiries 
invited. 

•CT&C 

.,..310 

SERIES Ill H from Micro-Mainframes. Hard disk drive(s) in a Model Ill . or. add to your Model I/ Ill. 

SERIES Ill F. Model Ill with a control ler board (availab le separately) and operating system which allows you to start with or 
move up to. dual-headed or eight-inch floppys. 

RSGLMODl - $50.00 - Enhancements to Radio Shack General Ledger 1.1 Special feature - Copy ONLY ONE disk for back­
up security. Over 30 added features and options. including a general ledger with beginning balances ; current month 
activity; ending balances** Classified balance sheet ** Check register** Omit cu rrent column in income statement ** Omit 
account numbers on balance sheet and/or income statement** Previous document name. number of entries / total entries 
permitted for current session. and dollar total of current document are displayed** Use an "automatic" account number·· 
Re-do an entry or the entire document. 

Supplied as program lines must be MERGED into the original programs, or. send a disk copy of the original programs and 
the modifications will be installed on your diskette - no addi tiona l charge. Documentation (apply to purchase) - $5. 

FTDEM080 - $12 - Displays and EXECUTES the NEWDOS/80 Appendix A programs and keyboard entries. A real ti me 
saver . 32K. 

NEWDOS/ 80 - $135 LOOS - $130 EPSON MX-70/ 80/ FT - $Call 

AT-80 3827 Dismount Dallas, Texas 75211 (214) 339-0498 ..... ..s 


-o v --0!"""P'" •A HOMES for TRS-80 
(Cuuom furnitu•• l0< MODELS I, II , ond Ill) 

Ho mes for TRS-80, is the unique custom 
furniture line that converts the Radio Shack 
modular computer system into one hom<r 
genious unit. Availab le in a high quality, com­
mercial and economy series, the bas;c custom 
corner desk consoles provide total built-in 
capabilities for the TRS-80 keyboard , i nter­
face, monito r, and cassette. Options are 
available for building in accessories such as: 
Stringy Floppy 's , Disk Drives, Screen Prin ­
ters, and Line Printer s. 

FEATURES 
One Homogeneous Unit 

Built-in Accessories 

Arm Rest Cushion 

Copy Shelf 

Typewriter Height 

AUDIO ­ VIDEOAVS ,,.,4s SYSTEMS 
2415 Autumnval• Dr. San JoH, CA. 95132 

- FOR 24 HOUR INFORMATION -
PHONE 408-9'6-126.5 

,,.see Lis t of Advertisers on page 306 80 Microcomputing, June 1981 • 115 



CHEAP CHIPS ... ARE NO BARGAIN J
BUYING ADD-ON MEMORY? 

GET THE BEST!!! 
cxy failures cost you time and money. Japanese 16k 

. chips have a one·to·ten in·service failure ralio to U.S . 

.,, chrps..from a study by A. Anderson, Computer Div., 

!!o Hewlett-Packard . reported in The Economist, 4·26·80. 

G We offer 4116 chips by Fu1i1su. NEC. Hitachi, Toshiba ~ 

~ and Mitsubishi . . for most popular computers and g 

~ expansion memory boards, including : "{!: 

~ •Apple ·Au TRS·80's · Now Pol • ttoath H-119 ~ 

~ •suporbraln • Expandoram • Many Others n 


u 4116 DYNAMIC RAMS THE BEST ~ 

~ 200nsec Plastic $27.70 , Cera mic $37 .95 ~ 


150nsec Piastre $31 .95 , Ceramic $41.95 --< 

~ STATIC RA MS ~ 

~ 2114 450nsec SJ.JO, JOOnsec $3.90; 2101 $2.90. ~ 

~ EPROMS (450 nsec sld; ask for hi-speed if required) ~ 

;, 2708 $4 .80; 2716 5V+ 12V $9.40; 2716 5V $9.70; ~ 

uJ 2732 $18.90. ,., 


'.'.; We' ll beal any legilimale price for comparable ctiips.Hi· ::ll 

~ volume users, dealers, or clubs. ask for quantity discounts. ~
i~:;;:;,~.~:,.'.'.:, ::: :~ ::,:::J~· "' 


MINIS & MICROS INC. • 29486 Trailway 
98 Agoura, CA. 91301 • (213) 342-4535 

CA. residents add 6% sales tax 

2 YEAR WARRANTY * CALL US ANYTIME 

f MAXELL®OR "D)?$,{lli 1 
p A 
p •• • • • • • •. • • • • • • • • • • • • • • • . • • • • • T 

L A 

E II ... ... .. .. ..... ... ...... .... .. 
G 

T 8" SINGLE SIDE ~ 
~ DOUBLE DENSITY. .. . ... . Bo• or 10 t<>< seo E 

8 " DOUllU! SIO. R 
8 DOUllLI! DENSITY...... .Bo• o t 10tor s70 A 

~ ~~=1~~. ............ ..Bo• ot 10 t<>< 180 I
1
e S'~" lllNl ......................Bo•ot Stor s25 M 
M (Speclly · 8"Sort or lWd Sector/5"SoflorH8rd5ectot) AI T 

w ~- ~ 
~ A . . C.0.D.- 11.00 Additional V I 

121 

!~~~~ 

L 238 EXCHANGE STREET Ml CHICOPEE, MA. 01013 ~ 
I 413·592· 4761 C 
R
I est•bll•hed 1960 · c:lo Md rnonday1 

0..J 
'-mATARI Tl / 99·4-PET 

ATTENTION INVESTORS! 
509" COMMODITY ANO STOCK 

MARKET ANALYSIS 
SOFTWARE 

THE ANALYST II 
Calculales Wilder Indicators for DMI. RSI. 
Parabolic/Time Price Systems Elrmrnates 
tedious calculations 

THE DRIVER A Superb Commodity 

and Stock Market Analysis Program 

Adaptable to Most Trading Systems. Has 

Simulator and Opt1m1zat1on Mode. 


FOR MOD I. II , AND Il l 
v' User Qf1enied 1us1 road orogram and go 
v' Markel 1es1ed 

V Use commerc1a1data j11es or make your own 

v' Graonrc ~aoao:htres 

V Printer o::>t1ons 

V Clear and com:::>le1e documenra11on 

V tv1Qn1ror numerous mark.ers 1n 1ust m1nwes per day 

WRITE FOR FREE CATALOG 


MANAGEMENT SERVICES 

DEPT 80 

2901 CLENDENEN LANE PHONE 

LONGVIEW TX 75601 (214) 757-4558 


"How do we know what numbers 
to POKE and where to POKE them?" 

!'l!'l5l!'l 
!'l!'l52!'l 
!'l!'l53!'l 
!'l!'l54!'J LD A,j'JAAH :CHR$ (l7!'J) 
!'l!'l55!'J LD B , 7H : 7 OUTER LOOPS (EXCLUDING 
TOP AND BOTTOM SIDELINES) 
!'l!'l56!'l LD HL, =!DCAH ;SCREEN POSITION 15818=eDC 
AH 

!'l!'l5 7!'l 
!'l!'l58!'l OUTER LOOP 
!'l!'l59!'l 
!'J!'l6!'l!'l LOOP6 LD DE,5H ; INCREMENT OF 5 
!'l!'l6l!'l LD C, 5H ; 5 INNER LOOPS 
!'J!'J62!'J 
!'l!'l63!'l INNER LOOP 
!'J!'J64!'l 
!'l!'J65j'J LOOP7 CALL SUBRT :SUBROUTINE 
!'l!'l66!'l DEC c ;INNER COUNTER - 1 
!'l!'l67!'l JP NZ , LOOP7 ;BACK TO 'LOOP?' IF NOT ZE 
RO 
!'l!'l68!'l LD DE ,27H ;INCREMENT OF 39 
!'l!'l69j'J ADD HL,DE ; SCREEN POSITION + 39 (NEW 
LINE) 
!'l!'l7!'l!'l DEC B : OUTER COUNTER - 1 
!'l!'l7l!'l JP NZ , LOOP6 :BACK TO 'LOOP6 ' IF NOT ZE 
RO 

.. . . and, l ate r: 

!'l136!'l 
!'ll37!'l SUBROUTINE 
!'ll38!'l 
!'ll39!'l SUB RT LD (HL) ,A ; LOAD CHARACTER INTO SCREE 
N 
!'ll4!'l!'l ADD HL , DE ; SCREEN POSITION + INCREME 
NT 
!'ll4l!'l RET :BACK TO INSTRUCTION FOLLO 
WING CALL 

Listing 5. Left Yardlines 

column increase by one, two or three, 
depending on the number of bytes required 
by t he previous instruction. 

Some instructions require no code (ORG 
and END are examples). The labels used are 
listed at the end of the assembly, each with 
its computed location in memory. These are 
not translated into code: all are used in 
assembly, but neit her they, nor the line 
numbers, nor explanatory comments, actu­
ally require memory space after assembly. 
The last memory location is 7FEAH, or 
32746 decimal, which means the ent ire inef­
ficient program will require 176 bytes of 
machine code. In contrast , t he BASIC pro­
gram shown in Part I required 374 bytes. 

Using the Program as a BASIC Subroutine 

Now we have a machine language pro­
gram; how do we hook it up to a BASIC pro­
gram? 

Reload the text using EDTASM, and 
replace lines 1330 and 1350 as follows: 

01330 ; RETURN TO BASIC 
01350 RET ;RETURN TO BASIC 

CALL will be part of the BASIC program. 
Reco rd th e revised pro gram a fter 

reassembly, exit EDTASM, and load NO­

NAM E as before, being careful to set memo­
ry size to 32570. Enter the BASIC program 
shown in Listing 7. 

Run it- it works. Those two POKEs put 
t he starting address of t he machine lan­
guage subroutine into the BASIC monitor 
(as usual, it's done the hard way). The start­
ing address was 32571, or 7F3BH, a two 
byte number in hex. The most signif icant 
byte- the one that really counts in evaluat ­
ing t he s ize of the number-is 7F. The least 
signif icant byte is 3B. Now reverse them 
(don't ask me why) and you get 3B, 7F. 
Translate them into decimal and you get 59, 
127, which is what you POKEd into 16526 
and 16527. That's ail you do to set up the 
start ing address. 

To call t he subrout ine, write X = USR(O) 
and it 's done. Note also that we f inally 
c leared the screen in line 100, and that line 
170 prevent s the screen from scroll ing 
when the end of the program is encoun­
tered. 

Using Data Statements Instead of System 

Load ing machi ne cod e throug h the 
System command may be conf using to 
users of your football game. To make it 
easier for them, there's another way of mak­
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" Programs expand to f ill the 
memory available for their storage." 

ing things harder for you. You can POKE all 
that code Into the required places in memo­
ry, using the BASIC statements shown in 
Listing 8. 

How do we know what numbers to POKE 
and where to POKE them? The machine 
code starts at memory location 32571. In 
the original version, which contained an 
endless loop, It ended at 32747. After modi­
f ication, it ends at32744. While the machine 
code Is still In memory (after a system load), 
write the following: 

FOR I = 32571 TO 32744 : PRINT I; PEEK(I) : NEXT 

You' ll see 174 numbers flash by, in 174 
locations. The numbers are the decimal 
representations of the machine code, and 
they are the same numbers, in the same 
order, as those which appear in the data 
statements of Listing 8. 

There Is an easy way to check your work. 
Before you run the program in Listings 7 
and 8, change statement 30 temporarily to 
read: 

30 READ X : PRINT I, X, PEEK(I) : NEXT 

When you run this modified program, you'll 
see three columns of numbers f lash by: 

•The memory location (I). 
• The value read from the dat a state­
ment (X). 
• The machine code entered earlier 
through the system command (PEEK (I)). 
If the value from the data statement 

doesn't equal the machine code value, 
you've obviously got a problem in the mem­
ory location. Don't be fooled by the fact that 
the program still operates correctly; it's still 

using the machine code entered earlier. 
Check each of the 174 codes. If they're cor­
rect, change line 30 back to its original 
form, and run. The codes are now coming 
from the data statements. 

The memory size must be set at 32570 
when the TRS-80 is powered up. After that, 
CLOAD proceeds In the usual manner. 

Saving Memory 

We're using a lot of memory-more, 
even, than the original BASIC program we 
used to draw the same graphics. We must 
protect a minimum of 174 bytes of high 
memory to store and operate the subrou­
tine. Lines 10 through 70 in Listing 8 require 
an additional 628 bytes. This may be unim­
portant, but more likely you're subject to 
Parkinson's Law of Programming', and you 
need every byte you can find. 

By adding a line to the code in Listing 8, 
we can save 628 bytes. Try this: 

99 DELETE 10.99 

Run it: All you get is a READY and a 
prompt. Run again- there's our field. Now 
LIST-lines 100 t hrough 170 are all that re­
main (the machine code must still be in 
32571 through 32744, or t here would be no 
field). 

What happened? Lines 10 through 70 
were executed in the usual way, with 174 
bytes POKEd into high memory. When the 
computer encountered DELETE 10-99, it 
did as it was told, and lines 10 through 99 
self-destructed. The program then halted, 
awaiting instructions from the keyboard. 
You told it to run, and it did-beginning at 

Lis ting 6. Complete Program 

*A 

lil l"11il.0 
,0,ellllil 
lillill2,0 

7F3B ,0,013.0 
71=7F3BH 
7F3B 3E8 3 )!l)!ll4,0 
7F3D )!l63D .01ill5)!l 
7F3F 218,030 )!l,0 16,0 
TI ON 15744=308.(!lH 
7F4 2 77 )!l,017,0 LOOPl 
TO SCREEN 
7F4 3 23 ,0,018,0 
TI ON + 1 
7F44 ,05 )!l,019,0 

7F45 C2427F )!l)!l2)!l,0 
OPl' I F NOT ZERO 

,0,021,0 
.0.0 22,0 
)!ljil23)!l 

7F48 3EB,0 ,0,024,0 
7F4A ,0630 )!l,025.(!l 
7F4C 218,03F ,0,0 26,0 

vSee List of Advertisers on page 306 

ORG 


LD 

LD 

LD 


LD 


INC 


DEC 


JP 


LD 
LD 
LD 

UPPER SIDELI NE 

7F3BH ; STORE AT 32 

A,83H 
B, 3DH 
HL,308,el H 

;CHR$ (131) 
; 61 LOOPS 
;SCREEN POS I 

(HL) ,A ; LOAD 131 IN 

HL ;SCREEN POSI 

B ; COUNTER - 1 

NZ,LOOPl ;BACK TO ' LO 

LOWER SIDELI NE 

A,,0B,0H 
B, 3DH 
HL, 3F8,0H 

; CHR$( 176) 
; 61 LOOPS 
; SCREEN POSI 

Program continues 

THELEAST 
EXPENSIVEPROGRAMS 


YOUCANBUY. 
l!p lo 77 high- quality prog ra ms 

for TRS -80, only $1 0.95 

NewBasic-expanda '80 Basic 
Now configure your Bas ic to do any or 
all of the fo llowing: 
• Convert dec1mal to hex , and vice ver sa. pr o ..,1df' 
charac ter r e presenta tion fo r each. o r the hex·dec 
number o f any char ac te r • Bllnkrng C" ur sor 
• Repeat ke y • Audib le key entr y (each key makes 
a sound) • d irec to r y com mand fr om Bas ic • Disk 
load a nd dts k r un comma nd Ille • Gr a phic 
func tions, tnc ludmg d r a win g bloC' Jr..s . hnes . f11lang · 
rn bl ock s • L ower case d r i ver • RS232 dr1vt>r 
(LPRINT· LLIST ) • Ca ll func tion, hex-order 
nu mber will e xecute subrout i ne • SpoolH an(! 
despoole r • Print togglti. LPR INT S your v1dPO 
display • Ftnd (loca te a Ba sic C()m mand o r st r rnfi!'. ) 
Modular Softwa re Assoc ; tape $19 .95. dis k $29 .95 

Level II Tapes 
·Ti ny ' Pa))C'al r uns on any 16K 1..-v.-I It ~y~t ..m. 111 
dudtis t ht> p r ok r amm ing str uC' t u rrnK '"t p.th1l111•·" 
o f full P;iscal. but no t d.ua ~trur lunnK 

A blt>tocomp1IPZ 80mar hmt'f'"odt•.pr11fC r.u11~ run 
about 5 X fa s1pr lhJn Lt-vt'l 11 ll a!-.u · - Kr.1phu·!'- r un 
P 1ght llmf' :o, fas tr r ' RPqu1r.--. u~f' n fT · Hug fu r T :•1 tt· 
7 l and ETASM 

~19 9!" 

Tape 1. 34 b u1!-. . ertu gamt- prog~ $10 9!"". 
Tape 2, 71 program!-. fr om 0!-. ho rn"' hook Som .. 

C o mm o n B asi c P rograms $1 0 95 
T ape 5 , 24 buts . edu . game progs $ 10 . 95 
Tape 7 , 31 bu1s , edu , game p rogs $1 0 95 
Tape 8 , 40 , in c 4X tape s p ..d up $ 10. 95 
T ape 9 , 25 bu1s, edu , game pro.::: s $1 0 . 95 
Tape 10. rnc om e ta x, chPck g aC' t $1 0 95 
People's T a x.m an , h lls·out all fo r ms $1 0. 95 

PASPATCH 
PasPatch, Tape 6P , makes Tandy tiny 
Pascal a powerful disk system! 
Modular Sof1ware As sor $1 5 . 9~1 

S~rPIMx-People's Database 
PIMS has bP{)n grPat lyspPPclt't1 up <tnd s 1111pl! h t-d . 
Wllh mac· h rn e·l<inl!;ua~w sorts. k•·y d11houn1"( '. 
opuonal autom a u r lo1o1.·prc·it ... .., <n o ki!)' lfll! . n• 
hardwart> m od) on l.&hPls o r rt''.H1rt~ r v tn 20 
fie lds, limited by 255·charac te r maximum per 
ftt ld. Easy 10 rt>Vl!-.~ . add n·c·onh. !-.pin or 
mergP fllPs, sum or av.. r;1.gt• OllO)' f1 t->lrb 
Customu.Pd ro rtape. tape & d i sk . Zoom, T C8 Poor 
M an 's Flo ppy , 8 17, S tringy F loppy- all on onP 
tape ' As m a1h ng labPls prograrr . easi l y man<1gt>:-. 
20 ,000 lis t CI E does ' Advanced labels m odulP to 
come, $24 95, mak ing system most pc:n•. t'fful 
ma ile r a va ilable ' 
progr am (CI E ) $19.95 ($21.15 CA ) 
book , deuils us es (CIE ) $ 1 l .95 ($1 2 6 1 C A) 

Tiny Payroll 
We've taken it f rom Compute r Program m ing f o r 
the Com pl ete I dio t , thus a whole book o f 
docum en ta tion ! F'o r all above sy.s tems 
CIE $ 10 . 9 5 (C A $11.61 ) 
Book . do<·u m en t i, Tiny Payroll $5.95 

Games for color TRS-80 
Modula r Softwar e A ssoc tape conta ins· 

• PONG ·80 • F.NT R A P o O f. MO l.IS H ( li ke 
B r eakou t ) • T RAF'F' lC (Crand P rix a uto r a(· f' ) 
• BETA T R EK space game • SllUTTLE (r orkM 
s h ip game) $ 19 95 ($20 55 CA ) 

Word Process ing News letter 
Want to really USE your romput t'r ·' ThPn ""c•rd 
p r ocessmg 1s fo r you Let your C' Ompu t+>r sh' 1"" yc1u 
how much eas ier w ritm(t can be 

Learn abou t the new 51 0 cp~ · non·d:u s y ' th.,t at 
!OX da is y s pee-d gives rorrPspcmdf' nc' f' qua Illy. at 
less than twice thP cos t T oo s 10....··1 ThP rPally faM 
guys are com ing Ho w about 30 I hl 4 typPSf>t· 
qua l ity doruments per minute'> Maytw you C'nu ld 
use the same ' printe r ' as a rop1Pr 

How abou t an 1nPXpPn51ve ($169) magr.Ptlr C'::t rd 
r eadt> r ·w r iter that woul d let yo u input mail 
addr esses , lt>ttPr paragr aphs, even sma II 
pr ogram s'> 

Read abou t all this and m orP m L ow Cost Word 
P r ocessing, the only nPws le ttPr abou t word 
p r oressm g us1nK your per sona I computer Ju:-.t 
$ 15 fo r 12 i ssues 

All order s charge car d, check o r m o 
Calif . res 1dentsadd6 pc t tax . Deal t> r tn Q invited 

o verseas, add Sl .50 per tape postage 

COMPUTER INF ORMATION EXCHANGE 
Box 159 

San Luis Rey CA 92068 ,,. · 
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Bayesian 
Investment 
Services 
Send for free catalog 
discussing TRS-80 
programs available for 
evaluating: 

Options & Futures 
Stocks & Bonds 
Convertible 
& Other Hedges 
Portfolio Position 
Tax Positions 
Market Timing 

Write or call : 
Bayesian .,, ,es 

Investment 
Services 
Dept. H3 
757 Santa Rosita 
Solana Beach, CA 92075 
(714) 755-6225 

EXCITING NEW 
u-li far the TRS-80 * 

APIO·So* 
*aW· ....-- ~----.... ·-·... , ..... . 

allpurpa•• 
INPUT/OUTPUT PDRT 
+ t•achinra newsletter 

• ttw rna•t u•mful periptwral ~AS 
• 	don't •pend mare far •-• iiijijl"""W 


-+ 8 outputs 6 inputs

-+ assembled & t-....-..t PC board 

-+ customizing k~ 

-+ UI Basic or U T-8ug 

-+ WE TEACH YOU HOW 


with the API0-80 newsletter subscription 
you will learn how to use the TRS-80 for: 

"' homlla.cuMy "' t'(ll)ot.cs•t.Mt~9111'Uatt0n '+ ~.,t-*vocellO * 
; =i::~:;:;=.-=:::t.:0~!=::=-1n!:c..'&~ : 

and a multipl1aty of other uses 
WE don't just say 1t. we DO it! 

INSTAln-MAIL RECORDING LINE 

..s-u,leri ;~;;;;~~;:: 
, 1 electronic innovations 

B ox 4034 LANCASTER PA 17604 
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TION + l 
7F4F 77 .0.027.0 LOOP3 LD (HL ) ,A ; LOAD 176 I N 
TO SCREEN 
7F5.0 23 INC HL ; SCREEN POSI 
TION + l 
7F51 .05 DEC B ;COUNTER - l 
7F52 C24F7F JP NZ, LOOP3 ;BACK TO 'LO 
OP3 ' IF NOT ZERO 

.0.031.0 

.0.03 2.0 END ZONES 

.0.033.0 
7F55 3E8F .0.03 4,0 LD A,¢BFH ; CHR$( 191) 
7F57 .06.09 ,0,035.0 LD B, 9H ;9 LOOPS 
7F59 218,03D .0.036.0 LD HL, 3D8¢H ;SCREEN POSI 
TION 1 5744=3D8¢H 
7F5C 77 ¢¢37.0 LOOP4 LD (HL ) ,A ;LOAD 191 IN 
TO SCREEN 
7F5D 11.05.0.0 .0.038.0 LD DE,5H ; INCREMENT 0 
F 5 
7F6¢ 19 Jil.039¢ ADD HL, DE ; SCREEN POSI 
TION + 5 
7F61 77 ¢.04¢¢ LD (HL ) ,A ;LOAD 191 IN 
TO SCREEN 
7F62 11 33¢¢ .0.041¢ LD DE,3 ~H ; INCREMENT 0 
F 51 
7F65 19 .0.042,0 ADD HL,DE ; SCREEN POSI 
TION + 51 

7F66 77 .0.043.0 LO (HL ) ,A ;LOAD 191 IN 
TO SCREEN 
7F67 11.05.0.0 Jil.044.0 LD DE,5H ; INCREMENT 0 
F 5 
7F6A 19 .0.0 4 5.0 ADD HL , DE ; SCREEN POSI 
TION + 5 
7F6B 77 ,0,046¢ LD (HL) ,A ;LOAD 191 IN 
TO SCREEN 
7F6C 11.03.0.0 .0.047.0 LD DE , 3H ; I NCREMENT 0 
F 3 
7F6F 19 .0.048.0 ADD HL,DE ;SCREEN POS I 
TION PLUS 3 (NE.W LINE) 
7F7Jil .05 .0.049.0 DEC B ; COUNTER - 1 
7F71 C25C7F .0.05.0.0 JP NZ, LOOP4 ;BACK TO ' LO 
OP4 ' IF NOT ZERO 

.0.051.0 
,0¢52.0 YARDLINES (LEFT HALF) 
.0.053.0 

7F74 JEAA .0.054.0 LD P.,¢AAH ;CHR$(17¢) 
7F76 .06~7 .0.0 55¢ LD B, 7H ; 7 OUTER LOO 
PS (EXCLUDING TOP AND BOTTOM SI DELINES) 
7F68 21CA3D .0.0 56.0 LD HL,3DCAH ;SCREEN POSI 
TION 1 5818= 3DCAH 

.0.057.0 
,0,058,0 OUTER LOOP 
.0.059.0 

7F7B l l,05Jilj!l .0.06,0,0 LOOP6 LD DE, 5H ;INCREMENT 0 
F 5 
7F7E JilE.05 .0.061.0 LD C,SH ;5 INNER LOO 
PS 

.0.062.0 

.0.063.0 INNER LOOP 

.0.064.0 
7F8Jil CDE87F .0.065.0 LOOP? CALL SUB RT ;SUBROUTINE 
7F83 ,0D .0.066.0 DEC c ; INNER COUNT 
ER - l 
7F84 C28j!l7F .0.067¢ JP NZ,LOOP7 ;BACK TO ' LO 
OP7 ' IF NOT ZERO 
7F87 1127.0.0 ¢Jil68Jil LD DE, 27H ;INCREMENT 0 
F 39 
7F8A 19 .0.069.0 ADD HL,DE ;SCREEN POSI 
TION + 39 (NEW LINE) 
7F8B ,05 ,0,07,0¢ DEC B ;OUTER COUNT 
ER - l 
7F8C C27B7F .0.071.0 JP NZ,LOOP6 ;BACK TO ' LO 
OP6 ' IF NOT ZERO 

.0.072.0 

.0.073.0 YARDLI NES (RIGHT HALF) 

.0.074.0 
7FBF 3E95 .0,075,0 LO A, 95H ;CHR$(149) 
7F91 ,06,07 .0.076¢ LD B, 7H ; 7 OUTER LOO 
PS (EXCLUDI NG TOP AND BOTTOM SIDELI NES) 
7F93 21DF3D ,0,077.0 LD HL , 3DDFH ; SCREEN POS I 
TION 15839=3DDFH 

.0.078.0 ; 

Program continues 



Engineering Software for TRS-80 Mods I, 11 & 111 
•Air Cond. Com. Cooling/Heating Load 
•Residential Cooling/Heating Load 
•Structural Space Frame Analysis 
•Fire Sprinkler System Design 

•Lighting Design •Word Processing 
•Air Duct Design for Spec Writing 
•Accounting •Hydraulic Pipe 
•Surveying Design 

•Solar F-Chart •El ectrical Fault •Life Cycle 

& Econ. Analysis Current Cost Analysis 


~e_}_e_c:e~~~0_§1"_!:!}!. ;:__J:_o_!:'_~l~b_J:_ ~~c:_t~i:_r_rr!_!<:~:_o_n:._/:!_u~e.!:_ 
PLEASE TELL ME MORE ABOUT YI ·UR ENGINEERING PROGRAMS. 

Name_______ 

Company_________ Phone_____ 

Address ________ _ _______ 

City________,tate____lip_____ 

'lbe 
A completely refurbished 
IBM Selectric Terminal with' 
built-in ASCII Interface. 

*FOR YOUR TRS-80 WITH OR WITHOUT 

EXPANSION INTERFACE. AVAILABLE WITH 

CENTRONICS TYPE PARALLEL PORT. 


Also works with Exa­Features: 
tron's Stringy floppy.

• 300 Baud Serial for fast loading of pro­
• 14.9 characters per second grams. (Has RS232 

printout built in stringy)
•Reliable heavy duty Selectric 

mechanism HOWTOORDER Desk and table top models also available. 
• RS-232C Interface DATA-TRANS1.000 , 
•Documentation included 1. We accept Visa, Master '~ For orders and information 
• 60 day warranty-parts and Charge. Make cashiers checks or 

labor DATA-TRANSpersonal check payable to: 
•High quality Selectric print­ 45277 Fremont Blvd., #7 ..-214DATA-TRANSing Off-line use as typewriter 
•Optional tractor feed 2. All orders are shipped Fremont CA 94538 


available EO.B. Sanjose, CA 

• 15 inch carriage width 3. Deliveries are irnrnediGte Phone: (408) 263·9246 

.-See List of Advertisers on page 306 BO Microcomputing, June 1981 • 119 



"Don't expect to read the EDTASM 
manual as you would a detective novel." 
the first remaining line. 

You can use a controlled crash like this to 
be doubly sure that the user remembered to 
set the memory size. Add the following lines 
to the program: 

80 CLS : PRINT "IF 'M EMORY SIZE?' WAS ANSWERED 
'32570'." : PRINT "TYPE 'RUN' AND PRESS 'ENTER'" 

90 PRINT "OTHERWISE, START AGAIN" 

This, of course, will also self-destruct, and 
the total memory requirement for the graph­
ics routine is now 174 bytes, plus the con­
trols in lines 140 through 160. 

If you want to go on in machine language, 
you're now ready to read and understand 
any of the several excellent texts available 
at your local computer store. Don't expect 
to read the EDTASM manual as you would a 
detective novel; it wasn't really intended as 
an instruction text in the first place. 

I think you'll want to go further, if for no 
other reason than to save yourself trouble 
by using more powerful instructions. You 
can use assembly language without know· 
ing very much about it. And the way to learn 
a lot is to begin by learning a little.• 

'Programs expand to fill the memory available for their 
storage, 

: :~...~~2:::_:_.:-~ 

eered module of 
ly molded fiberglass 

!!C:;:::_~~~~~~~~~~:.~~ ".':.-::.~i•···~ 
111 1 '.: 111 I 

!/"&0" SHROUDS 
'" 

Other Models 

*LNW DEMl-CASE.. $32.50 
*LNW SHROUD..... $27.50 
*"80" SHROUD ... ~.$24.50 

Add $2.50 shipping & handling 

N. Y.S. residents add 7% sales tax 
..-358 

SYRACUSE R&D CENTER 
Box 125, Dewitt, N.Y. 13214 
"Specializing In Electronic Packaging" 
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¢,079¢ ; OUTER LOOP 
,0¢ 8¢¢ ; 


7F96 11,0 S,0,0 ,0¢Sl ¢ LOOPS LD DE, SH 

F S 

7F99 ,0E,0S ,0¢S2,0 LD C , SH 

PS 


,0,083,0 
,0,0S4,0 I NNER LOOP 
,0,0S5,0 


7F9B CDES7F ,0,0S6¢ LOOP9 CALL SUBRT 

7F9E ,0D ,0,0S7fl DEC c 

ER - 1 


flflSS,0 

7F9F C29B7F flflS9,0 JP NZ,LOOP9 
OP9 ' IF NOT ZERO 
7FA2 1127,0¢ ,0,09,0,0 LD DE,27H 
F 39 
7FA5 1 9 ,0¢91,0 ADD HL,DE 
TION + 39 (NEW LINE) 
7FA6 ,05 ¢ ,092,0 DEC B 
ER - l 
7FA7 C2967F ,0,093¢ JP NZ, LOOPS 
OPS ' IF NOT ZERO 

,0,094,0 
,0,095,0 L-SHAPES 
,0,096,0 UPPER LEFT 
,0,097,0 

7FAA 3EAB ,0,09S,0 LD A, ,0ABH 
7FAC ,06,0S ¢,099,0 LD B,SH 
7FAE 11,0S,0,0 ,01,0,0,0 LD DE,5H 
F 5 
7FB1 218A3D ¢1 ,01,0 LD HL,3DSAH 
TION .157S4=3DSAH 
7FB4 CDES7F ,01,02,0 LOOPA CALL SUBRT 
7FB7 ¢s ,01,03,0 DEC B 
7FBS C2B47F ,01,04,0 JP NZ , LOOPA 
OPA ' IF NOT ZERO 

¢1,05,0 
,01,06,0 LOWER LEFT 
flHl7fl 

7FBB 3EBA ¢1,08,0 LD A,,0BAH 
7FBD ,06,05 ,01,09,0 LD B, SH 
7FBF 218A3F fl11,0¢ LD HL,3FSAH 
TION 16266=3F8AH 

Note : Did you notice line 880? EDTASM wil l keep a line 
no tex t follows. It does no hann . 

7FC2 CDES7F ,0111¢ LOOPB CALL SUBRT 
7FC5 ,05 ,0112,0 DEC B 

7FC6 C2C27F ,0113,0 JP NZ, LOOPB 
OPB ' IF NOT ZERO 

,0114¢ 
,0115,0 UPPER RIGHT 
,0116,0 

7FC9 3E97 ¢117¢ LD A, 97H 
7FCB ,06,05 ,011Sfl LD B, 5H 

7FCD 219F3D ,0119,0 LD HL, 3D9FH 

TION 15775=3D9FH 

7FD,0 CDES7F ,012,0,0 l.OOPC CALL SUB RT 

7FD3 ,05 ,0121,0 DEC B 

7FD4 C2D,07F ,0122,0 JP NZ,LOOPC 

OPC ' IF NOT ZERO 


¢123,0 
,0124¢ LOWER RIGHT 
,0125,0 

7FD7 3EB5 ,0126,0 w A,,0B5H 
7FD9 ,06,05 ,0127,0 LD B,5H 
7FDB 219F3F ,012S,0 LD HL , 3F9FH 
TION 16287=3F9FH 
7FDE CDE87F ,01 29,0 LOOPD CALL SUB RT 
7FE1 ¢S ¢ 1 3,0¢ DEC B 
7FE2 C2DE7F ¢131¢ JP NZ,LOOPD 
OPD ' IF NOT ZERO 

,0132,0 

; I NCREMENT 0 

; 5 INNER LOO 

; SUBROUTINE 
; INNER COUNT 

;BACK TO 'LO 

;INCREMENT 0 

; SCREEN POSI 

;OUTER COUNT 

; BACK TO ' LO 

;CHR$ (1 7 ! ) 
; 5 LOOPS 
; I NCREMENT 0 

; SCREEN POSI 

; SUBROUTINE 
;COUNTER - 1 
;BACK TO ' LO 

;CHR$(186) 
;5 LOOPS 
;SCREEN POSI 

nwnber even if 

; SUBROUTINE 
; COUNTER - 1 
;BACK TO 'LO 

; CliR$ (151) 
; 5 LOOPS 
; SCREEN POSI 

; SUBROUTINE 
; COUNTER - l 
;BACK TO 'LO 

; CHR$ (lSl) 
;5 LOOPS 
; SCREEN POSI 

; SUBROUTINE 
; COUNTER - l 
; BACK TO ' LO 

Program continues 



.0133.0 ENDLESS LOOP 

.0134.0 
7FE5 C3E57F .0135.0 LOOPF JP LOOPF ;ENDLESS LOOP 

.0136.0 

.0137.0 SUBROUTINE 

.0138.0 
7FE8 77 .01 39.0 SUBRT LD (HL) ,A ;LOAD CHARAC 
TER INTO SCREEN 
7FE9 19 .014.0.0 ADD HL,DE ;SCREEN POSI 
TION + INCREMENT 
7FEA C9 .0141.0 RET ;BACK TO I NS 
TRUCTION FOLLOWING CALL 
.0.0.0.0 .014 2.0 END 
.0.0.0.0.0 TOTAL ERRORS 

LOOPF 7FE5 
LOOPD 7FDE 
LOOPC 7FD¢ 
LOOPB 7FD2 
LOOPA 7FB4 
LOOP9 7F9B 

LOOPl 7F42 
READY CASSETTE 

1.0.0 CLS 
11.0 PRINT "HIT ANY KEY TO DRAW THE FIELD" 
12.0 A$=INKEY$ 
13.0 IF A$='"' THEN 12.0 
14.0 POKE 16526,59 
1 5.0 POKE 16527,127 
16.0 X = USR(.0) 
17.0 GOTO 17jll 

Listing 7. BASIC Program 

1.0 POKE 16553,255 : REM -- CANCELS AUTO-RESTORE IN SOME TRS-8.0 ' S 
2jll FOR I =32571 TO 32744 
3.0 READ X : POKE I,X : NEXT 
5.0 DATA 62,131 , 6,61,33 , 128 ,61,119,35,5,194, 66 , 127 , 62 ,176,6,61,J3, 
128 , 63,119 , 35,5,194, 79,127,62 , 191,6 , 9,33,128 , 61 ,119,17,5,jll,25,119, 
17,51,.0,25,119,17,5,.0, 25 ,119,17 ,3,$3,25,'5,194,92,127 , 62,17_0,6,7,33 , ~2,61, 
17,5 ,_0, 14 ,5,2jll5,23.0,127,13 , 194,128 ,127 
60 DATA 17,39,_0,25,5 ,194,123,127,62,149,6,7,33,223,61, 1 7 , 5,$3, 14, 5 , 
2.05 ,23.0,127,13,194, 155 ,127 ,17,39,_0,25,5,194,15l'l,127,62,171,6,5,17, 5 , 
.0,33,128,61,2jll5,23.0,127,5,194,18.0,127,62,186 , 6,5,33,138,63,2.05,23l'l, 
127 ,5,194,194,1 27,62 ,151,6, 5 ,33,159,61 
7.0 DATA 2.05,23.0,127,5,194,2~8,127,62,181,6,5,33,159,63,2l'l5,23}t,127, 
5 ,194 , 222 ,127,2.01,119,25,201 

Listing 8. Code to POKE Subroutine info Memory 

THE BOOKKEEPERS 
~ FOR INFO CALL (603)-447-2745 

Full Charge Bookkeeper- 48K, 3 DRIVE, w / ALPHA $129.95 
Intermediate Bookkeeper - 48k, 2DRIVE & Printer $109.95 
Cheap Bookkeeper-32K. 2DRIVE & Printer $ 89.95 

All Above Are Daily Journal- GI L Systems 

Ann Rose, our Accounts Receivable Clerk­
48K, 2 DRIVE & PRINTER $150.00 

STURDIVANT & DUNN, INC. ..-e2 
BOX 277, 124 WASHINGTON ST., CONWAY, NH, 03818 

..-See List of Advertisers on page 306 

DUALCASE* 

UPPER/lowercase, fu ll time from power· 
up; NO software; Standard typewri ter 
keyboard operation (shift to UPPERCASE); 
Control characters can be d isplayed; 128 
Total character set plus full graphics. 

KEYBOARD DEBOUNCE * 

Extra keyboard debounce, fu ll time from 
power-up; NO software. If d irty keys 
are a problem, this is for you. No 
charge. 

BLOCK CURSOR* 

Replaces the underline style cursor di­
rectly. Easier to locate on a full screen. 
NO distracting b lin king. No charge. 

SHORT CASSETTE LEADER* 

For tape based systems. Does NOT 
change baud rate. Only shortens recorded 
leader. Saves four seconds of waiting 
time. Great for data files! No conflict 
w ith high baud rate tape systems. 
$ l0.00 extra. 

ELECTRONIC SHIFT-LOCK* 

No extra keys or swi tches. Simply tap 
either shift key, UPPERCASE lock, normal 
shift unlocks. $30.00 extra. 

SWITCHABLE* 

Offers peace of mind. Toggles between 
original factory operation and " PATCH" 
enhanced. $25.00 extra. 

Call Now (208) 883-0611 
CECDAT, INC• ..-s2 
P. 0. Box 8963 
Moscow, ID 83843 

Name ·----------------------------------------------·--------­

Street -----------------------------·--···-··············-········· 

City --···--·--·--··-------·--·-···---···-···-···-··--·--·-·-·-­

State --··---··----·--------········· ZIP ................... . 
O Check, Money O rder, Bank Draft 

0 VISA, MASTERCHARGE, Pu rchase 
Orders (add 3%) 

Card/PO No. -···-··············-··-·-·---·····-----­

Expiration Date -······-·-------·-·-----------­

Today's Date -··--·-·-·····--··---·-·····-············· 
Yoo must check one: 

0 "MEM SIZE" 0 "MEMORY SIZE" 

THE PATCH $69.97 

TOTAL O PTIONS. 

ID Sales Tax 3 % (Id Res) 

Ship. & Hand. @ 2.50 ea. 

COD ADD $2.00 ea. 

TOTAL ORDER 
Price valid through April 30, 1981 

'TRS·80 Is a trademark of Tandy Corporation. 
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APPLICATION 

Suburban police departments computerize, 
then network, in their fight against crime. 

·Dragnetwork 

Alicia Kennedy 

6030 N. Sheridan Road 

Suite 1906 

Chicago, IL 60660 


Why a microcomputer network? Per­
haps when the chief of a small Illinois 


police department purchased his TRS-80 

Model I, he had not thought of the possibil­

ity of a network. 


Ironically, about a year later, through per­
sonal determination and exploration, he 
and several neighboring departments 
found themselves joined together to form 
what is believed to be one of the few subur­
ban microcomputer networks in the coun­
try. Presently the chief is active in educat­
ing other department audiences on the 
how-to's of the microcomputer communica­
tions networks. 

Originally purchased as the department's 
" Boy Wonder," the 80 was intended to 
alleviate administrative procedures. The 
department later discovered that pertinent 
files could be maintained to graph and plot 
crime tendencies in addition to tracking 
down offenders. 

Word of the project has spread to sur­
rounding pollce departments, who have 
since become the elements of a microcom­
puter network, joined by phone modem. 

WEIGHT 1.5 LBS.
Ultimately, about eight Du Page County 11 ­ D CJ 
llnois police departments hope to join the 

CJ CJnetwork. 
Though the l.B.M.s and Honeywells may 

shine in the blinding path of computer tech­
nology, the microcomputer could be con­ -0/MENS/ONS ARE IN INCHES­

sidered the prodigy of the computer sensa­
tion. When the Hanover Department decid­
ed to expand their system, they were able to Fig. 1 
accomodate their own needs while also 
staying within the department's minimal 
budget. department, uses a host multiplexor (a de­ be a wise decision. The multiplexor enables 

vice that can provide multiple 110 to a com­ two or more microprocessors to share the 
Components and Cost ,. puter) and a disk drive. Installing the Corvus same data base simultaneously. The data 

This network, constructed by the police llT Disk Drive and Constellations proved to base, or drive In this case, stores ten million . 
122 • 80 Microcomputing, June 1981 

5.5X8.5X 2 4 . 5 
WEIGHT 27 LBS. 

D 

D 
MIRROR 
2 . 5 x 8.5 x 9 .2 

CONSTELLATION 
2 .5 x 8 .5 x 9. 2 
WEIGHT 1.5 LBS. 



16 Times 
Normal Speed 

· High speed load TRS-80* Level II cassettes 

· Input 15K byte Level II program in 15 seconds 

· Search BASIC or SYSTEM programs by name 

Unlike other high speed tape input de­ FASTLOAD connects to the 40 pin 1/ 0 or 
vices, FASTLOAD uses standard format to the Expansion box. The control program 
cassettes. Therefore, there is no need to does not use computer memory because 
re-record on other media. At 8000 baud, it is in a built-in PROM. Other valuable 
FASTLOAD is faster than disk for short features are keyboard debounce program, 
programs. FASTLOAD reads tapes at the automatic key repeat routine and key­
fast-forward speed of the CTR-41 cassette beep via cassette speaker. Price is $188.00 
recorder. The recorder can also be used for FASTLOAD and $95.00 for the modi­
for CSAVE at the normal speed. fied CTR-41 recorder. 

.-- 422 

Personal Micro Computers Inc. 

475 Ellis Street, Mountain View, CA 94043 (415) 968-1604 
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bytes of information- all of which are ac­
cessible within seconds to each and every 
computer involved (The data rate transfer is 
a little over 50 kilobytes per second.). 

The Constellation's eight ports will allow 
up to eight computers to feed into the disk 
drive. However, eight Constellations can be 

$750. chained to a single Corvus Drive allowing 
up to 64 computer connections. The drive 
interfaces to the TRS-80 via a card and an 
expansion cable. 

The Constellat ion and drive give maxi­
mum performance in a minimal space (a lit­
tle over a cubic foot for both). Chips in the 
Constellation decipher the various depart­
ments and allow each computer to talk to 
the drive. Information is transferred within a 
matter of seconds, the Constellation acting 
as a core to which microprocessors are 
connected in a "celestial" fashion. Four tervention. 
drives may be connected in any combina­
tion of 10 and 20 megabytes. will no longe~ 

Enlisting components l ike the Corvus 
Drive and Constellation may prove to save 
thousands. The Drive is equivalent to 94 

Radio Shack disk drives, each of which cost 
$499. Even if you could fit 94 disk drives to 
the Model I, It would cost approximately 
$46,000. The 10 megabyte Corvus Drive lists 
for approximately $5,350. The Constella­
tion, which allows multiple entry on all pro­
grams stored on the disk, lists at a price of 

,, 

Twenty megabyte drives are avai lable for 
approximately $6,400. 

Should the disk become filled, there is an­
other device, the Corvus Mirror, which inex­
pensively stores 100 Megabytes of informa­
tion. The Mirror uses a two-hour video cas­
sette tape. Ten million bytes of information 
can be transferred in less than 15 minutes. 
Besides its backup capability, the Mirror 
can be used for retrieving any file or pro­
gram within minutes, without operator in­

It's apparent that the small businessman 
have to wonder how to afford 

microcomputer precision through interfac­
ing. Microcomputer networks will become 
as common as the calculator. • 

t COMPUTER 

COMPUTER 

COMPUTER 

COMPUTER COMPUTER 

See your local 
A.M. Electronics 

dealer 
Here is a pantal hsting ot aulhorized A.M. 


Elecu onics. Inc. dealers: 


Rt martt• ble Softw•t• 
I 508A Defense 

Simutek Comput• r Products Muskegon. M ichigan 49441 

ARIZONA 

PO Box 13687 J•mes Buller
Tucson.Amona 85710 438 East Lake S1ree1 
Microcomputers, Inc. Pe1oskey . M ichigan 49770 

4322 E Fa1rmon1 E ight Bit Corner 
Phoenot. Amona 85018 722 Evanston Avenue 

M uskegon. M 1ch1gan 49442
CALIFORNIA 

Sof t Secto r M•rkeling, Inc. 
RM: Produc t• 6250 M1dd lebel1 Road 

3200 Kn1ghtswo 0d wa y Garden City. Michigan 48135 
San Jose . Cahtorn1a 95 148 Malrl• Software 

31 5 Manon Avenue
<tjONNECTICUT B•g RaPtds M ichigan 49307 

Breeze Computing 

M1rybrook Road PO Bo • 1013· 


Danbury. Connect1Cu1 06810 Berk ley M tCh•Q:tn 48072 


"1ountlln View Sottw•r• 

Computer ServlcH of 01nbury 

Dant>ury. Connechcu1 06810 
 NEW HAMPSHIRE 

HudsideDIST. OF COLUMBIA 6 South Suee1 
M1llord New HampSh1re 03055 

4200 Wisconsin Ave N w 
Wasn1ng1on o C 20C:H6 NEW JERSEY 

Progr1m Store 

Floppy O.sk Serv"esFLORIDA 40 M isty M orn Lane N orlh 
Tren1on New Jersey 08638 

2232 East Bay 011ve 
C1ear wa1er Flonoa 33516 NEW YORK 

Computer Wortd 1 

Adve-ntu re Inte rnational John o . Owens Assoc iates. Inc. 
S07 Eas1 Street 12 Sc.nut>e r1 Stree1 

Longw ood Flonda 32750 Smen Island New Yo rk 10305 
All Sy1tem1 Go 8 .T. Enl• rpriws 

105 west P1an1 St1ec1 171 Hawk ins 

W 1n1c1 G arden Flot1da 32787 
 Cenlereach New Yor k 11720 

ILLINOIS NORTH CAROLINA 
3H Compule r Alpha Technology

1950 8 1ltc r Roao 1201 Wick er Duve 
Auro ra l lhnc1s 605011 Ralei gh. Norin Carohna 27604 

AAA Chic• go Computer Center 
120 Chestnu! Umc OHIO 

Wheeling rn1no1s 60090 
Elecl ronlcs Unlimiled 


MidweJt Compuler Peripheral• 
 824 East 14th Street 
1467 S M1cn1g<1n Ave Ashtabula Oh io 44004 

Chicago 1111n01s 60605 

OKLAHOMAMASSACHUSETTS 
Am.ncan Business Computers

Sm•ll BuJineH S yJtems G1oup 118 Soutn M111 Sueet
6 Carhsle Road Pryo1 O kta.hOma 74361 

Westford Mass 01886 

Maril: Gordon Computers OREGON 
118 M agaw-ie Street 

Cambridge Mass 02139 1300 Centre Eleclronics 
t30061nS1ree1Omnltek Systems Un\ahlla Oregon 978821899 Main S11ee1 


Te~soury M ass 01876 
 PENNSYLVANIA 
Compute r Plus 

245A Great Roao Slo•n• R•dio Sh•ck 
u111e1on Mass 01 460 562 Nun Roaa 

Phocn...v1lle Pennsylvania 19460 
MICHIGAN 

TEXAS 
Ad apls ­

600 28th St reet Qualit y Soflware 
Grand Rapids M ichigan 49509 11.500 Slemmons Express way 

Dallas Texas 75229 

See your local A.M. Electronics. Inc 
computer dealer tor !he bes! in TRS-so·· 

hardware or software products and service 

The power behind the drives~ 

v 452 

e 

COMPUTER 

COMPUTER 

COMPUTER 

HOST 
MULTIPLEXER 

I 
I 

I 


ADDITIONAL 

COMPUTERS 


Fig. 2 
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A.M. ELECTRONICS, INC. 
3366 Washtenaw Avenue 

Ann Arbor, Michigan 48104 
(313) 973-2312 

Attention Compuler Rel•ilers: 
Interested 1n oflenng your customers h1gh- qual1ty A.M. 

Electronics hardware and software products? 
Call for more details! 



More power to you. 

Disk drives, hardware and software- now more affordable and more available! 

NOW IN STOCK! 
MODEL 111 DISK 

CONTROLLER BOARDS! 
All retrofit packages include 
c ircuitry , power supplies, 
mounting brackets, cab les and 
everything required to turn your 
Model Il l into a reliable, disk-
based system. 100% compatib le 
with Radio Shack hardware! 

AM-1 - Supports 4 sing le-sided, 
double-density 5114-inch disk 
drives ....... .... ......... $445 
AM-2 - Supports 4 double-
sided, double-density 5114-inch

$ 
disk drives . . . . . . . . . . . . . . . . 545 
AM-3 - Supports 2 internal 5114 ­
inch single-sided, double-density 
disk drives and 2 external 8-inch 
sing le-sided, double-density disk 
drives . .. . . ........... . . .. $645 

TRS-80™ SOFTWARE 
MAKE80© 
Converts standard 35 or 40 t rack 
diskettes into 80-track-readable 
diskettes . .............. $14.95 

Model Ill TRSDOS 
40-track Model Ill TRSDOS & 
manual .. . .. . . . ........ .. .. $20 
80-track Model 111 TRSDOS & 
manual ... . ................ $35 

Attention OEM's & Distributors: 
Call us for details on our attractive 
pricing! 

New Store Hours: 

Monday-Friday 10-6, Sat. 10-5 


'" TRS-80 is a trademark of Tandy Corp. 

.,-See List of Advertisers on page 306 

SPECIALS! 
SAVE ON COMPLETE 

DISK DRIVE PACKAGES! 
5114 -inch drives 
4o-track MPI 51 with case, 
power supply and extender 
cables ..... ... . . . ..... . $320 
80-t rack MPI 91 with case, 

power supply and extender 
cable · · · · · · · · · · · · · · · · · · $425 
Dual-headed 80-track drive 
with case, power supply $550 
8-inch drivess s 

ingle iemens 8-inch drive 
with single case & power 
supply ........... ... .. . $695 


TEAC DISK DRIVES­
THE BEST WE'VE SEEN TO 


DATE! 

Teac 40-track disk drive 


$299 Complete! 
Teac 80-track disk drive 

$399 Complete! 
PRINTER SPECIAL! 
Epson MX-80 Printer 

$495 Cash Discounted 

The power behind 

the drives© 


v452 

A.M. ELECTRONICS, INC. 
3366 Washtenaw Ave. 


CE! Ann Arbor, Michigan 48104 • 

(313) 973-2312 

NEW TRS-80''" MODEL Ill! 
NOW WITH DISK DRIVES! 

Model 111 with dual 80-track disk 
drives-704K of reliable disk 
storage on only two drives! 
• 	 Features two double-density 
~~~r~~~drives 

• 
• 	 Includes AM. Electronics 


cont roller board 

• 	 Complete ready to run • - ­$ 

Now only 2295! 
The Ultimate Small Business 
Computer: Model Ill with four 
dual-headed 80-track disk drives! 
• 	 Features four drives 
• 48K RAM 
• 2.8 Megabytes reliable disk 


storage 

• 	 Includes A.M. Electronics 


controller board 

• 	 Complete, ready-to-run 


Now on ly $3,7951 


CASES & POWER SUPPLIES 
5112-inch enclosures 
Sing le drive unit case and power 
supply ... .... .. ........ .. . . $85 
Dual drive unit case and power 
supply ....... . .. . ... . ..... $120 


(Extender cables $15 each extra) 

8-lnch enclosures 
Sing le drive unit case and power 
supply .. . . . ........ .. ..... $150 

Send For Your FREE Disk Drive Gulde! 
Get your concise and fact-filled guide 
from A.M. Electronics, written in 
engaging Question/ Answer style. Call 
or write us to order your Guide today! 
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CONVERT YOUR TRS-80 MODEL-I INTO A 

DEVELOPMENT SYSTEM 
Now you can develop Z·SO based, stand·alone devices such as games. robots, 

instruments and penpheral controUers, by using your TRS·SOas a devek>pment system. 
The DEVELOPMATE plugs into the expansion connector of your TRS-80 and adds 
PROM PROGRAMMING and IN-CIRCUIT-EMULATION capab1ht1es to your 
sys tem {with or without expansion in terface). 

Complete inst ructions and sample schematics are included to help you design your 
own simple stand-alone microcomputer systems. THESE SYSTEMS CAN BE AS 
SIMPLE AS FOUR ICs·oneTTL circuit lor clock and reset. a Z-80, an EPROM. and 
one peripheral interface chip. 

When the ln·Circu1t-Emulat1on cable 1s plugged 
into the Z -80 socket o f your stand-alone system. 
the sys1em becomes a part of your TRS-80: You 
can use lhe full power of your echtor/ assembler s 
debug and trace programs to check out both the 
hardware and the soltware. Simple test loops 
can be used to check out !he hardware, then the 
system program can be run to debug lhe logic or 
your stand-alone device 

Since 1he program is kept in TRS-80 RAM. 
changes can be made quickly and easily . When 
your stand-alone device works as desired you 
use the Developma1e·s PROM PROGRAMMER 
to copy the program inlo a PROM. With this 
PROM. and a Z-80 1n place of the emulat ion 
cable. your stand-alone device will work by itself. 

The DEVELOPMATE is extremely compac1 Bolh 1he PROM programmer and the 
ln·C1rcu1t-Emulator are in one small pastic box only 3.2 ...; 5.4 ' A hne-ptug mounted 
power supply is included The PROM programmer has a ··personahly module which 
dehnes the voltages and connections ol the PROM so lhal future devices can be 
accommodated. However. the system comes w ith a universal personahty module 
which handles 2758.2508(8K). 27 t6.2516( t6K). 2532(32KI. as well as lhe new elec­
trically alterable 2816 and 480 t6( 16K EEPROMsl 

The COMPLETE DEVELOPMATE 8t. w1lh soflware. power supply. emulation 
cable. TRS-80 cable. and universal personality module. 1s ONLY S3291 

The PROM PROGRAMMER is available separately for ONLY $239 

.-376 
ORION INSTRUMENTS 


172 Olis Avenue, Dept M. Woodside, CA 94062 

(4t5)85t·tt72 


Master Charge and Visa phone orders accepted 

Cahtorn1a reSldenis please add 6°0 sales tax 


ElJl1S 
EDAS is a sophisticated Editor 
and Assembler for the '80 Model 
I or Model Il l. All commands 
and SOURCE text can be enter­
ed in upper or lower case. Direct 
assembly for memory or mul ­
tiple disk files by means of *GET 
assembler direct ives provides 
the capability of assembling 
huge source files w ith 30,000 
bytes of symbol table. Direct 
assembly to disk or memory for 
faster debugging operations. 
DOS functions DIR , KILL, and 
LIST are available from within 
EDAS. The Editor provides 
block move & global change 
withBASICsyntaxediting. EDAS 
provides power with ease of 
use. $79 + $S&H . 

lJUT~l 
DUTIL is a utility to examine, 
clear, initialize, move, and modify 
data in memory. Load, punch, 
verify SYSTEM tapes. Disk sector , 
1/ 0 . More! $20. .._,. 

~~[)f~lE 
"'low you can append two or more 
CMDfilesand / orSYSTEMtapes. 
Perform transfer to & from disk/ 
tape of SYSTEM / CMD modules 
with offset capabilities. $20. 

THE BIGGEST NAME IN LITTLE COMPUTERS"~ 

TRS-So · Model II-Your Best Buy 
In a Business Microcomputer 

UP 
TO 


15°/o 

OFF! 


on 
TRS-80.computers, 

software and peripherals 
Sim i lor values on oll ltadle /llaek merchondise 

CALL COLLECT: 

9 1 5-283-2920 

Van Horn Office Supply 
v t 37 

70 l W. Broadway -- P 0 · Box l 060 
Van Horn, Texas 79855 

1tad1e lhaek 
DEALER 

THE NATIONWIOE SUPERMARKET OF SOUND"' 

LOOS is the latest generation of sophisti ­
cated operating systems for the TRS-80 
computers. LOOS is completely docu­
mented in a 252-page reference manual. 
Total support is provided from some of 
the most knowledgeable people in the 
industry . You owe it to yourself to inves­
tigate this system. Call or write for details. 
LOOS is priced at $149 plus $4 S&H. 

llJ[]S 5.GJ 

lJS~BlR 


CHSK~[][) 
Turn your Editor Assembler into 
a disk package. This 32K patch 
modifies EDT ASM for DOS op­
eration. Features? Add full disk 
1/ 0 , block move, global change, 
printer pagination, sorted sym­
bol table, print memory utiliza­
tion, enhance DEFM expansion, 
protect memory, and recover 
after BOOT. From within the 
EDTASM you will have DIR, 
KILL, & FREE. Upgrade your 
EDTASM! $20. 

THE B.00K 

THE BOOKs must be a part of 
your tools. Volume I gives you 
access to all math operations in 
your Level II ROM. A symbol 
table of the entire machine not· 
ing over 500 addresses is includ­
ed. Volume II tells you every ­
thing you wanted to know about 
the Level II 1/ 0-printer, key ­
board, video, and cassette rou ­
tines are fully explained. Each 
volume has a fully commented 
listing of all the routines dis­
cussed. THE BOOKs will save 
you hours of assembler pro­
gramming. Each volume is priced 
at $14.95 or buy both for $24.95. 
Add $1.50 S&H per book. 
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APPLICATION 


An 80 runs the night shift in an astronomical observatory. 


Application in Real Time 


Russel/ M. Genet 
Fairborn Observatory 
1247 Folk Rd. 
Fairborn, OH 45324 

Some of you probably work in an envi­
ronment where you monitor a complex, 

real-time control task that can be more effi­
ciently handled by a computer. While some 
organizations remain in the dark ages, mon­
itoring such tasks with relays and mechani­
cal timer.s, many have discovered dedicated 
microprocessors with their high speed ma­
chine language controls stored in ROM. 

Still others have discovered microcom­
puters, such as the TRS-80, that can handle 
control requirements in BASIC without re­
sorting to machine language at all. 

While I'd love to show you how I use an '80 
to control my oil refinery in Houston, you'll 
have to settle for my application at the Fair­
born Observatory, where it helps me take 
photoelectric measurements of the color 
and brightness of variable stars. 

Interface 

Since the TRS-80 can't be directly con­
nected to machinery, nor does it provide for 
remote commun ication to an operator, 
some sort of interface is required. 

The ideal interface would be low in cost, 
have just a few chips, be convenient to 
modify, easy to check for proper operation 
via built-in indicators, and would come in a 
nice looking cabinet. Also, it ought to han­
dle the remote communications, have a 
built-in c lock, and relieve the TRS-80 of 
mundane tasks like counting. 

Fortunately, the state of the art in pro­
grammable peripheral LSI interface chips is 
such that these requirements are easily met 
with an interface of just a half dozen chips. 
The port structure of the TRS-80 makes this 
job straightforward, and the peripheral 
chips can be programmed and controlled in 

BASIC. The data lines on all the good LSI 
peripheral chips are tri-stated, so that they 
can be connected to the TRS-80's bus with­
out buffers. In the smaller cont rol inter­
faces, address decoding is not required, as 
address lines A4-A7 (after inverting) can be 
used directly as the 'CS signals for the LSI 
chips. 

To interconnect the chips within the in­
terface, one could, of course, develop a PC 

Photos by Dan Hollingsworth 

Photo 1. The remote electronics, photome­
ter with telescope, at night, at the Fairborn 
Observatory. The author especially likes 
to observe eclipsing binary stars. The pho­
tometer head includes wide angle eye­
piece at top, microscope eyepiece in the 
middle and photo multiplier enclosure at 
bottom. 

board, run off a thousand, keep one and 
toss 999. But, for this project there is really 
nothing wrong with sticking some bread­
board sockets together or wirewrapping on 
a pert board, as long as one doesn't forget 
to put it all in a nice looking cabinet! 

A 40 pin DIP jumper to the breadboard in­
terface on one side, and an edge card con­
nector to the computer on the ot her joins 
the two; another DIP jumper and long cable 
connect the interface to the operators and 
machines. 

In the Observatory 

The initial system at the observatory was 
entirely manual. As observations were 
made, starlight output was recorded on a 
strip chart recorder. Annotations were writ­
ten by hand to identify the star, t ime, and 
filter color. Not only did this use up c lear 
weather observing t ime (a very scarce 
resource in Ohio), but, the next morning, it 
actually took longer to read the strip chart 
and make the required data reductions than 
it did to make the observations the previous 
night. 

When the backlog of unreduced st rip 
charts piled up in a run of good weather, I 
used to hope for bad weather just so I'd 
have a chance to catch up. 

After some thought, I decided that here 
was a situation for a real-t ime computer. 

I rated al l the available c,0mputers 
against pre-established criteria. I was 
almost disappointed when the TRS-80 was 
the clear winner. Who would believe that 
somet hing you could buy at the corner store 
was the best choice for this exotic, ast ro­
nomical, control task venture? Except for 
its inability to stand out from the computer 
crowd, I never regretted the choice and en­
joyed a surprise dividend in terms of local 
experts and readily available equipment. 

In the interface I designed, an Intel 8255 
Programmable Peripheral Interface (PPI) 
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~~~ 
14 Lexington Road , New C ity . N.Y. 10956 


· TRS-80 is a re91s1ered traacmark ot Tandy Corp ~ 103 


$3251.o.b. 

TRS-80 MODEL 1 OR 3 
NO EXPANSION INTERFACE NEEDED 

COMMERCIAL DUTY MODEL 35 
TELETYPE WITH BUilT IN SYNTEX 
TTY-80 INTERFACE. 

ACHIEVE LETTER QUALITY TYPE 
WITH THE MOST RUGGED PRINTER 
IN THE INDUSTRY. 

THE MOST COST-EFFICIENT WAY 
TO ADD A PRINTER TO YOUR TRS-80 

FOR MORE INFORMATION CALL: 

W I LLIAM STRUBE, INC. 
AIHCRAF'l' tss·ru.1.. ·~11-;s·rs 

(717) 426-1906 
629 W. Market St. Marietta, PA 17547 
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LSI chip controls input from the keypad en· 
coder. It also issues and receives t iming 
and other commands using the bit set/reset 
features of Port C. Two Intel 8253 Program· 
mable Interval Timers (PIT) LSI chips pro· 
vide the precision t iming signals, control 

Photo 2. The main menu shows the tune· 
lions the observer can select. Once a tune· 
l ion is completed, control automatically 
goes back to the main menu so another 
function can be selected. 

FLOPPY VIDEO 
DISK MONITOR 

TRS-60 IN T ERFACE
COMPUTE R 

32 CO LUMN POWER 
PRINTER SUPPLY 

COMPUTER ROOM 

counters and timers. 
Each PIT chip contains three, indepen­

dently control led, computer set, 16 bit 
counters. Each counter can be operated in 
one of five different modes. 

The system is relatively ediot-proof. As 
darkness falls, the operating program is 
loaded into the computer, and the mont h 
and Jul ian date are also entered. The video 
monitor in the computer room is turned off, 
along with the lights, and the door is locked 
for the night. (The first night, I sneaked a 
peek to see if the printer was real ly 
working.) 

Meanwhile, out in the observatory, once 
the remote video monitor warms up, the 
main menu is displayed. As the seconds 
tick in the clock, t he interface is set against 
the tick from the National Bureau of Stan· 
dards radio station WWV. This is exact to 
within a thousandth of a second. Once the 
seconds are synchronized with WWV, the 
program returns to the main menu and the 
c lock is then set " at the tone." 

The first star pair is selected from a 
displayed list and a controlled sequence 

VIDEO POWER 

MON ITOR SUPPLY 


REMOTE PHOTO· 
KE YPAD MULTIPLIER 

V/ F D.C. 

CO NVER TER AMPLIFIER 


OBSERVATOR Y 

Fig. 1. The small interface ties the TRS-80 to the observatory some 60 feet away. A hand 
held hexadecimal keypad and remote video monitorprovide observer/computer communi­
cations. Starlight falling on the photomultipl ier is amplified and converted to digital pulses 
in the voltage-to-frequency (VIF) converter. 

INTEL 8 253 PI T 

I.O MHz 

OSCI LLATOR 
+ 1000 ~ 1000 DELAY 

FROM 
V/ F 
CONVER TER 

INTEL 6253 P I T 

PULSE 
COUNTE R 

INTEGRATION 
T IMER 

CL OCK 
COUN TER 

A5 
AO ,I 
DATA 
A6 
A7 

FROM 
REMOTE 
KEYPAD 

KEY PAO 
ENCODER 
MM74C9 22 

PORT 

PORT A 

C 

IN T EL 
6255 
PPI 

TRS-60 
BUS 

Fig. 2. The complexity of the interface is minimizedby using programmable interface chips 
that connect directly to the TRS-80 bus. The top 8253 is usedas a clock dividerand software 
setable delay (1 ms steps), while the second 8253 counts up the p ulses from the photome­
ter, controls the integration t ime (software setab/e), and keeps track of the time. An 8255 
provides parallel 110, and an encoder and clock oscillator round out the interface. 



Combine accurate flight characteristics with the best in animation graphics 
and you'll have SubLOGIC's 

T80·FS1 Flight Simulator 

fortheTRS·SO 

asked for. The computer tells the operator 
which star to record and where to set the 
knobs and levers. Once this is done, the " go 
button" is pressed and the computer takes 
full control. 

Displays Light Curve 

As the TRS-80 records the light from the 
star, it displays the light curve on the 
monitor-twinkles and all. A thin, un­
noticed cloud drifting by will cause the line 
on the display to go bananas, which is a 
hint to the operator that when the TRS-80 
asks him what to do with the observation, 
he should either repeat or terminate, not 
data ok, continue. 

As each observation is made, it is added 
to a matrix displayed on the monitor. It is 
easy then to see if, on the last observation, 
the operator, somewhat sleepy and cold at 
2 am, forgot to f lip a mirror or change a 
f ilter. He has a chance to repeat the obser­
vation before a bad one ruins the whole se­
quence. 

At the end of each sequence, the printer 
is ordered to print the raw data for the 
record. The data is then reduced by the 
computer right on the spot and results 
printed and displayed. 

The computer also includes a statistical 
analysis of the sequence, giving the 
operator nearly instantaneous feedback 
about the weather. If the night is bad for 
photometry, it's nice to know after the first 

star. One can then hang it up, instead of 
charging along until the wee hours, only to 
find the next day, after hours of data reduc­
tion, that it really was a hopeless night. 

If you have a complex real-time control 
task eating your lunch that would be better 
handled by a computer, you ought to con-

Photo 3. The "brain " of the Fairborn Observatory is an unattended TRS-80 and small six­
chip interface designed by the author. Once the program is loaded, the video monitor is 
turned off and control is maintained from the telescope, some 60 feet away. 

sider seriously the TRS-80 and an adaptable 
interface. Be forewarned, however, that you 
can quickly become addicted to the effi­
ciency, flexibility, and power of a full com­
puter operating in a high level language. It 
may become the most important " person" 
on your staff. • 

SubLOGIC's T80-FS1 is the smooth, realistic 
simulator that gives you a real-time, 3-D, 
out-of-the-cockpit view of flight. 

Thanks to fast animation and accurate repre­
sentation of flight, the non-pilot can now learn 
basic flight control, including take-offs and 
landings! And experienced pilots will recog­
nize how thoroughly they can explore the 
aircraft's characteristics. 

Once you've acquired flight proficiency, 
you can engage in the exciting British Ace 
3-D Aerial Battle Game included in the 
package. Destroy the enemy's fuel depot 
while evading enemy fighters. 

Computer and aviation experts call the 
T80-FS1 a marvel of modern technology. 
You'll simply call it fantastic! 

Special Features: 
• 3 frame-per-second flicker free 

animation 
• Maximum transfer keyboard input 
• Constant feedback cassette loader 

Hardware Requirements: 
• Radio Shack TRS-80, Level 1 or 2 
• 16K memory 
• Nothing else! 

See your dealer or order direct. For 
direct order, include $1.25 and speci fy 
UPS or first class mail. Illinois residents 
add 5% sates tax. Visa and Mastercard 
accepted. 

®M@LOGIC 

Communications Corp. 
Box V, Savoy, IL 61874 
(217) 359-8482 
Telex: 206995 v 150 
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REVIEW 

A new level ofsophistication for disk-equipped Model Is. 

LDOS 


Paul Wiener 
RFD Box #355 
Jaffrey, NH 03452 

LOOS 
Lobo Drives International 
Goleta, CA 
$149 

F irst of all, let me relieve the suspense by 
stating that , in my opinion, LOOS is by 

far the best disk operating system (DOS) 
currently available for the Model I TRS-80. 

I've owned a TRS-80 disk system for 
some time and have had the opportunity to 
play with ULTRADOS, two versions of 
NEWDOS, two version of VTOS, two of 
DOS PLUS (including DOUBLE-DOS), and 
three of TRSDOS. So my statement is based 
on solid experience. 

I'll evaluate the two major aspects of a 
DOS, its user support (inc luding documen­
tation) and the DOS itself. 

Documentation 

The current offic ial version of LOOS 
documentation (Ldocs) is 253 pages which, 
according to Bill Schroeder of Galactic 
Software, LOOS project leader, took about 
one and a half years to write. It's broken 
down into sections which describe the 
features and commands of the system for 
the everyday user, and sections with spe­
cia lized technical informat ion for the 
l>YStems level programmer. 

Every command has its own section in 
the documentation and each of these sec­
tions has its own sequence of page num­
bers. The manual lacks an index, and the 
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repetitive numbering scheme may make it 
difficult to provide one in the future. 

The writing style is a little more technical 
than it needs to be. For instance, tracks are 
usually referred to as cylinders, and hexa­
decimal numbers are shown in the old Data­
point format-for example 5COOH Is shown 
as X'5COO'. But no one should be stymied by 
the language, thanks to the numerous ex­
amples. For instance, two pages deal with 
Purge and include five specific examples 
showing how it Is used with its various 
parameters, and detailing the results in 
each case. 

Similar explanations are also provided 
for key LOOS concepts, such as the nature 
of logical devices, device Independence, 
partial filespecs, and wild-card characters. 
For example, I learned that a phantom 
device does not relate to ectoplasmic dis­
plays; It refers to a technique that allows 
you to link two devices which ordinarily 
can 't communicate directly. This is done by 
creating a third logical device to act as a 
bridge. I also learned that a device-indepen­
dent DOS is an operating system that al­
lows executive commands relating to 1/0 
rout ing to override subsequent 1/0 routings 
specified at lower command levels. What 
this means is that you can do t ricks like hav­
ing LPRINTs go to a disk f ile or the video, in­
stead of a printer, which Is quite handy 
when you have no printer available. 

A sampling of information In the Ldocs 
technical section includes such goodies as 
maps of system entry points, (including 
some in Level II ROM), explanations of the 
directory, Device Control Blocks (DCB's), 
Fi le Control Blocks (FCB's), and file for­
mats. 

This section also contains comprehen­
sive explanations of the more arcane 
features of the DOS. A case in point: 
FIL TEA Is a command that was introduced 
by VTOS 4.0, but with little information on 

what to do with It. LOOS also has FILTER. 
The documentation has over a page of Infor­
mation on how to use It, inc luding several 
examples. And further, the feature section 
Inc ludes an additional page and a half of 
commentary, plus five pages of com­
mented, assembled source listings that 
demonstrate how to write your own filter 
routine. 

Finally, Ldocs also contains a five-page 
glossary and a six-page error dictionary 
which goes through each of the41 LOOS er­
ror messages. 

Other Aspects of User Support 

The LOOS team has taken an interesting 
approach to the piracy problem. There is no 
special protection against backing up the 
LOOS master disk, nor are the Ldocs 
printed in copyproof turquoise. Instead, 
LOOS offers extensive customer support, 
and does its best to make It available only 
to registered purchasers of LOOS. Here's 
how: 
•The LOOS development team is con­
stantly working on upgrades and patches. 
Any certified user may send in his/her 
master disk, plus return postage, and, for 
no additonal charge, receive the latest ver­
sion of LOOS by return mail. 
•A newsletter containing suggested uses 
for LOOS features and offering new 
patches will be malled quarterly to 
registered users only. 
•Valid users have access to an LOOS 
bulletin board on Mlcronet. 
•A toll free number exists for the sole pur­
pose of user support, not ordering. If you 
have questions about LOOS, or are exper­
iencing difficulties, you can call this num­
ber and provide the LOOS consultant with 
your name and valid registration number. 

I tested the LOOS customer service num­
ber to check on the quality of their assis­
tance. I asked a technical question and was 





STRlM\P- The prcqram that sets the standard i n 
structural engineering sof tware for the 1'biel I, 
now avai lab le to l-b:1el II owners. 
Medel I , 64K, l-disk--------------- - - - - 0 $49 . 95 
Medel II , 64K------ - ------- ------------D $79. 95 

SEC'l'IOO 	PRCPF.Rl'IES- Another pcpu lar engineer ing 
prO;Jram, OCJW available for the :.t:rle l lI. 
Mede l I , 16K, L-II-----------T $14. 95 D $17 . 95 
Mc:rlel 11-------------------------------D $29 . 95 
Pocke t Corputer--------------T $9 . 95 

MMl! PAK- I.et the PCX:'.KE'r o:MPl1IER help yo..i learn 
engineering rrath prCXJrarrs , high school t:hru grad 
school and P.E . Taken f rom Schanm Oltline 
Series. 
Lines and Points-------------'!' $14 . 95 
General Fq.lations Pak: - ------ -T $14 . 95 
Also for M::rlel I , L-II - ------T $19 . 95/ea . 

MX-80 PRINl1m- Bi-direoctional, ui:;:per & l~r case, & 

disposable pr int head . A high quality pt'inter 
at a very reasonable price. _ ________ ..:_ $599. 00 
CASIE------------------------ ---------- $35 . 00 

>00<EX DISJ<ETn!S 5 l/4" Double Densi ty-- --- $29.95 
8" Cb.lble Density----- $39 . 95 

.-403 

MI SSOURI RESIDENTS 
PLEASE ADO 

4l % STATE SALES TAX 

'Write SSI for infofll'ation abou t marketing you r p rogra ms . 

MEMOREX 
DISKETTES 

fl CARTRIDGES 
for your computer o r word processor 

BUY THE BEST FOR LESS. 

Lowest prices. WE WILL NOT 

BE UNDERSOLD!! Buy any 

quantity. Call free (800) 235­
4137 for prices and information. 


TRS-80* COLOR Computer 

BORED 
with SLOW Cassettes 

Put your BASIC program into 
a ROM CARTRIDGE. Instant 
run at power-u p! More data 
space! IT'S EASY! Send us your 
program on cassette and we' ll 
quickly return it in a ROM 
CARTRIDGE. 

Prices start at $45.00 
(Quantity Discounts Available) 

.- 510 f;gen 

Systems 	 P. 0 . Box 10234 
Austin, Texas 78766 
(512) 837-4665 

- Assembly Language Rom Cartridges 
-Custom Programming Services 
TRS•-so is a trademark of Tandy Corp. 

soon speaking to one of the members of the 
LOOS development team. Aside from know­
ing his subject thoroughly, he had good 
communication skills and did not try to 
make me feel like an idiot for knowing less 
than he. I asked what their reaction would 
be if I were to unearth a major bug in their 
system. He told me that if anyone reported 
a repeatable failure of LOOS to perform as 
documented, the problem would be ad­
dressed immediately and a remedial patch 
developed within days. Any users who had 
reported the problem would be called back 
and given the fix. Others would be informed 
through the newsletter. Of course, the error 
would be zapped for all future releases. 

DOS Features 

The features of LOOS are too numerous 
to relate in-depth. Instead, I will touch upon 
a number of items which I especially like, 
and then move on to some of the major fac­
tors which I feel make LOOS really out­
standing. 

LOOS offers various changes and im­
provements to the TRS-80 keyboard re­
sponse. Debounce is, of course, one of 
them. So is auto-repeat. A key-stroke multi ­
ply (KSM) package allows the user to cus ­
tom define the keys. In this connection, the 
clear key is used as a special control key. 
Shift, down arrow functions as a standard 
control key. If your system hangs up during 
disk operation because you forgot to insert 
a disk in drive 0, or close the drive door, 
etc.,LDOS allows you to correct the situa­
tion by pressing shift Break to restart the 
drive, thus allowing 1/0 to resume. 

During a system boot, depressing clear, 

RUN BIG 

CPM* 


PROGRAMS 

ON YOUR 


MODEL 1 TRS-80* 

WITH 39 or 54 K of userspace.Can use Mixed 
Drivers 5'1• or 8" (Variable Tracks) 
Compatable wi th all TRS•ao Operating 
Systems and all TRS*80 Programs.(usable 
on 48K disk systems only) Boards fi t into 
keyboard inclosure. 

FREEDOM OPTION...... . .... .... $245 
MEMORY EXPANSION OPTION .. .. $295 

Send Check or Money Order to: 
( MASS 	 RES I DE HTS . PLEASE INCLUDES'-' T•l ) 

F.E.C. 1td. ,.,., 
P.0.8011 2388 • Woburn, llA. 01888 

... .. . .. . .. <•·• 

(817) 844. 5321 :::~·~·.·":'.·~:~:::~=.::.·. ':·.~ 

Enter or up arrow, respective ly, averts auto­
matic system reconfiguration, AUTO com­
mands, and key debounce with auto-repeat. 
Holding down O boots the system direct ly 
into Debug. 

System reconfiguration refers to the 
SYSTEM command and its various param­
eters. This command allows you to alter cer­
tain aspects of the system's intrinsic per­
formance. For example, you can tell t he 
DOS that you only have one disk drive. 
Then, when you 've typed the name of a non­
existent fi le, you'll no longer have to wait 
while the system attempts to look for it on 
three equally nonexistent drives. Even if 
you're unlucky enough to have more than 
one drive, you can still use System t o tell 
LOOS what kind each is (hard, soft, 8 inch, 
5114 inch), how many tracks each has, and 
how fast a step rate each will support. You 
may configure a different type of drive for 
each s lot. If you happen to have a Lobo 
expansion interface, you can have up to 
eight drives on line at once! 

Another System command is ALIVE. This 
keeps a graphics block wriggling at the top­
right corner of the screen whenever the 
interrupt-task processor is active. 

Other System parameters allow you to 
tell your computer what you want the cursor 
to look like and whether or not it should 
blink, invoke lowercase display (if you have 
a lowercase modificat ion), and tell the sys­
tem whether you want a screen print option. 

System also lets you select the type­
ahead option. Type-ahead allows you to go 
on typing while the computer is busy per­
forming other funct ions. 

Serious applications programmers may 
be interested to know that LOOS can pre­
allocate file space via the CREATE com­
mand, offers a fi le mode which updates the 
EOF after each write, and provides a means 
to change the logical record length of a f ile. 
Also, new file modes exist in BASIC which 
allow you to open a file only if it is new, or 
only if it is old. Thus, you can protect your 
programs from meddling with information 
that was meant to be archival , or converse­
ly, prevent the creation of a new fi le when 
an old one was meant to be updated. 

LOOS provides a number of enhance­
ments to BASIC (BASIC must be copied 
over from a TRSDOS disk). These include 
the new file modes alluded to above, 
blocked (variable length) records, a pro­
gram single stepper, and several new CMD 
"n" statements. CMD's 0, P, N, and X, re­
spectively, turn off Breaks abi lit y to send 
you to Debug, for a screenprint, renumber a 
program, and provide a variable cross ref­
erence utility. 

LOOS also provides an extended debug­
ging package that goes beyond the capabil­
ities of TRSDOS's Debug. It may be used on 
code either in memory or on disk. Yet, it is 
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"Device independence is an important mainframe 
feature which this DOS brings to the TRS-80." 

not quite as handy for disk editing as one of 
the ZAP fami ly monitors because the user 
has to load the information off disk, alter it 
in memory, and then write it back to disk. 

There is also a sort of mini-monitor avail ­
able right from the DOS, via the Memory 
command. LOOS honors HIGH$, which 
means that it protects programs in high 
memory, as does BASIC. Memory tells you 
the current HIGH$ (Memsize reserved) or, 
you can use it to set HIGH$ to a new value. 
You can also use Memory to inspect any 
word in memory or to alter any byte or word 
in RAM. And you can use Memory to jump 
directly from DOS to any specified address. 
I think this mini-monitor is one of LDOS's 
fine touches. 

Major Features 

LOOS offers a surprisingly comprehen­
sive Job Control Language (JCL), extended 
device independence, and a wide spread 
acceptance of partial filespecs (with wild­
card characters). 

The way the system handles defaults for 
file name extensions is an excellent exam­
ple of how LOOS was designed to support 
sophisticated users while making things as 
simple as possible for the beginner. 

Consider a case familiar to al l TRSDOS 
veterans. I have a machine code business 
applicat ions package saved on my disk 
under the f ile name INVADERS/CMD (a ll 
right, so it's not a business program). If I 
want to run it, I have to enter its name, but I 
don't have to type the /CMD at the end. The 
system fills that in for me as a default exten­
sion. Likewise for DUMP and /CIM. 

LOOS provides many automatic default 
extensions not found in other DOSs. Sup­
pose I enter the command LIST REVIEW. 
Because /TXT is the default extension for 
LIST, the system searches for a file called 
REVIEW/TXT. However, if such a file is not 
located, the system doesn't return with a 
File Not In Directory message. Instead it 
does a second search, this time for a file 
called Review. 

Another aspect of the LOOS design phi­
losophy is manifested in its upward com­
patibility with TRSDOS. It does not promise 
to mesh perfectly with NEWDOS f iles, but 
its PROT command does attempt to render 
alien disks readable by LOOS without 
diminishing their readability by the other 
system. 

Device independence (DI) Is an important 
mainframe feature which this DOS brings to 
the TRS-80. Some of you might be familiar 
with VTOS's DI. LOOS, like VTOS, allows 
routing, linking, copying, fi ltering, append­
ing, setting and resetting of devices/files, 
as well as the creation of your own new logi­
cal devices. Unlike VTOS, LOOS provides 
adequate documentation on how to exploit 
these capabi lities. 

Still another feature that has been ex­
panded by LOOS is Job Control Language. 
For those of you not familiar with JCL, it's a 
sort of high-level language that lets you give 
preprogrammed commands to the DOS. 

The earliest versions of TRS-80 JCL were 
limited to a simple concatenation of direct 
DOS commands. For example, on power up 
you could automatically turn on Verify, the 
Clock and Trace, then go into BASIC, set an 
appropriate memory size, file number, and 
load and run a BASIC program. 

VTOS 4.0 made some impressive addi­
t ions to JCL, such as conditional execut ion 
(much like BASIC's IF ...THEN ...GOTO 
statement), keyboard input during a job (like 
BASIC's INKEY$ statement), nested JCL 
fi les) analogous to chained BASIC pro­
grams), and token replacement (something 
like BASIC's variables). 

LOOS retains these features and has 
added procedure labeling. Labels may be 
used in a JCL file to create a space saving 
procedure-library (Proc-Lib). The Flash 
micro has been altered to flash a single line 
instead of the whole video screen, and Alert 
has been changed to put variable audio 
tones out the cassette port instead of wear­
ing out the relay. A new input macro is 
similar to BASIC's input statement. 

JCL may seem complicated at first, but 
the manual has several thorough examples. 
By the way, LOOS has enhanced the utility 
of the BUILD command, normally used to 
create JCL files, by introducing hex and ap­
pend parameters. The former allows the in­
put of values not normally possible through 
the keyboard. The latter facilitates extend­
ing o ld files without a total rewrite. 

But what about that partspec and wild­
card stuff? Well, supose that you had given 
all your Scripsit files names with /SCR ex­
tensions, and that you wanted to know 
what Scripsit files were present on your 
disks. You could enter DIR /SCR and LOOS 
would respond with a list of all the Scripsit 
fil es on the disks current ly on-line. /SCR is 
an example of a part spec. Now for that wild­
card function: "$" (dollar sign) is the wild­
card character. Suppose you had the fol­
lowing four files on a disk: Cat, Cot, Pat and 
Car. Entering DIR $AT would return Cat and 
Pat. DIR C$T would return Cot and Cat. DIR 
CA$ would return Cat and Car. The use of 
partspecs and WCC's is not limited to DIR. 
LOOS commands accept them wherever 
the system designers thought it usefu l. 

Whenever a disk file is created or up­
dated, the date is included in its directory 
entry. It may be displayed by the DIR (A) 
command. Also, files which have not been 
backed up since their creation or last up­
date are flagged in the directory by placing 
a plus sign (+)next to their name. You can 
use a c lass backup procedure to copy all 
such flagged files with a single command. 

REMsoFT, Inc. 

Let Your TRS·80® 

Teach You 

ASSEMBLY LANGUAGE 
Tired of buying book alter book on assembly 

language programming and still not knowing your 
POP from your PUSH? 

REMsoFT proudly announces a more elli· 
cient way. using your own TRS-80* • to learn the 
fundamentals of assembly language programming 
··at YOUR pace and at YOUR convenience. 
Our unique package, " INTRODUCTION TO TRS·BO® 
ASSEMBLY PROGRAMMING" , will provide you with 
the following: 
• Ten 45-minute lessons on audio cassettes. 
• A driver program to make your TRS-80* video 

monitor serve as a blackboard tor the instructor. 
• A display program tor each lesson to provide 

illustration and reinforcement tor what you are 
hearing. 

• A textbook on TRS-80* Assembly Language 
Programming. 

• Step·by·step dissection of complete and useful 
routines to test memory and to gain direct control 
over the keyboard, video monitor, and printer. 

• 	How to access and use powerful routines in your 
Level 11 ROM. 
This course was developed and recorded by 

Joseph E. Willis and is based on the successful 
series of courses he has taught at Meta Technologies 
Corporation, the Radio Shack Computer Center, and 
other locations in Northern Ohio. The minimum 
system required is a Level 11 , 16K RAM . 

REMASSEM·1 only $69.95 

LEARN TRS-80® 

A'SSEMBLY LANGUAGE 


DISK 1/0 

Your disk system and you can really step out with 

REMSOFTt Educational Module. REMDISK-1, a 
"short course" revealing the details of DISK 110 
PROGRAMMING using assembly language. 

Using the same format as our extremely popular 
introduction to assembly language programming, 
this "ASSEMBLY LANGUAGE DISK 1/0 PROGRAM· 
MING" course includes: 

• 	 Two 45-minute lessons on audio cassette. 

• 	 A driver program to make your TRS-8Qe video 
monitor serve as a b lackboard tor the instructor. 

• 	 A display program for each lesson to provide 
illustration and reinforcement for what you are 
hearing . 

• 	 A booklet ot comprehensive, fully-commented 
program listings illustrating seciuential ti le 1/0, 
random-access fi le 1/0, and track and sector 1/0 . 

• 	 A diskette with machine-readable source codes 
for all programs discussed , in both Radio Shack 
EDTASM and Macro formats. 

• 	Routines to convert from one assembler format 
to the other. 

This course was developed and recorded by 
Joseph E. Willis, tor the student with experience 
in assembly language programming; 1t 1s an inter­
mediate-to advanced-level course. Minimum hard· 
ware reQuired is a Model I Level II. 16 K RAM one 
disk drive system. 

REMDISK-1 only $29.95 
Dealer inQui ries invited 

REMsoFT, INC . ­

571 E. 185 S1. 
Euclid. Ohio 441 19 • 

(2 16)531 · 1338 

v70Include $1.50 lor shipping and handling. 
Ohio residents add 51'2 % sates 1ax. 

TRS-80" is a trademark ol !he Tandy Corp. 
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Ahoy Dealers! 
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SOFTWARE 
AUTHORS! 
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your programs! 

SEND YOUR TAPE OR DISK 
(with a ny documentation) 
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"Now tha t I 've extolled its virtues, I'd like to devote 
some space . .. to some of LDOS's drawbacks. " 

There are three kinds of backup available plaints about th is utility are: ASCII files are 
in LOOS: mirror image backup, backup by the only kind which may be sent/received, 
class and backup reconstruct. Mirror image and when disk files are being transferred, 
backup refers to the familiar one-on-one the user is responsible for opening and 
backup. A form of backup by class was ex­ closing the file, and positioning the file to 
emplified in the preceding paragraph. Back­ its beginning or end. Failure to remember 
up reconstruct applies to backups from one some of the details could result in informa­
type or size disk to another. tion being lost. 

The XFER command, and the (X) parame­ For all you word processing buffs, LOOS 
ter for the copy, backup, load and run com­ comes with patches to make Scripsit and 
mands, make it possible for one drive the Electric Pencil LOOScompatible. These 
owners to use and manipulate material on patches also co ntain enhancements. 
non-LOOS disks. You can even use RUN (X) Patched Penc il will honor HIGH$, leaving 
to run machine language programs on non­ high memory intact. It will also work with 
system disks, as long as they're formatted. LDOS's keystroke multiply feature. Patched 

PATCH is a command which some DOS's SCRIPSIT, which also hono rs HIGH$, 
offer to modify existing software. Once a allows you to view disk directories. It will 
patch has been created, it is easier to use also use whatever driver is pointed to in the 
than the ZAP method o f code replacement. printer DCB. 
LOOS allows patches to be created in either 
of two modes: the D (for Direct) mode is 

Drawbacksdisk space efficient but irrevocable. The X 
(or hex) mode uses more disk space, but can Now that I've extolled its vi rtues, I'd like 
be undone at any time via a Yank. to devote some space to what I think are 


LOOS comes with the best Spooler I've 
 some of LDOS's drawbacks. 

yet seen for the TRS-80 Model I. Spooling al­ One feature which may not be popular is 

lows your computer to go about its other the absence of Disk BASIC from the LOOS 
business while feeding information to a master disk. The user must copy BASIC 

printer which can't keep up with it. This is over from a TRSDOS 2.2 or 2.3 disk. 

done by buffering the printer-bound output However, once that has been attended to, 

and sending it a little at a time during inter­ LOOS patches BASIC and offers several 
enhancements.rupt processing. LDOS's Spooler allows 

Other features available on competing you to specify whether the buffer is to be in 
DOSs but not offered in the current release memory, on disk, or both. 
of LOOS include ULTRADOS's selection of 

called CMDFI LE. This is somewhat like 
Also present on the LOOS disk 1s a util ity 

three BASICs with three different t rade-offs 

Tapedisk or LMOFFSET, except that it goes of features versus memory and NEW­

farther than either. CMDFI LE allows trans­ DOS-80's MINI DOS. LDOSalso lacks NEW­
DOS- 80's new fi le modes, but it does have a 
few new and extremely useful ones. At this 

ferring object files from tape to disk and 
vice versa. It allows the merging of several 

time, LOOS does not support the Percom object files into one load module. Files may 
be offset before being resaved, with an op­ double density board, but plans to in the 

future. LOOS does offer immediate double tional relocating appendage. You can offset 
density to those who have the Lobo ex­only a section of a file, i f part of that file 
pansion interface. loads to video memory or the system vector 

page of F~AM. You may specify the status of The most serious problem I've come 
interrupts and keyboard debounce in the across is the possibility of losing dat a if you 
fil e to be dumped. When CMDFILE reads in kill a file whi le it's still open. The conse­
a file it d isplays the memory block(s) oc­ quences of kil ling an open fi le in LOOS are 
cupied by that file as well as the file's nowhere near as dire as they were under 
transfer address. This, as well as the entire early releases of TRSDOS. I have reported 
CMDFILE dialogue, can be logged to a my findings to LOOS customer servi ce and 
printer. correct ions are being made. In the mean­

LOOS boasts an extremely powerful ter­ time, users will be cautioned in the newslet­
minal program called LCOMM. In combina­ ter. A similar problem is that innocent files 
tion with LDOS's RS232 drivers, it al lows may be overwritten if a disk fills up while the 
reliable t elecommunications at up to 300 printer is routed to a file. A warning exists i n 
baud without handshake. LCOMM automat­ the Ldocs, that tells you to make sure you 
ically uses all available memory to buffer in­ have sufficient disk space before engaging 
coming data. LCOMM offers an on-screen such a routing. 
menu, which can be called when needed, On the who le, I've found LOOS to be as 
and suppo rt s fu l l and half duplex error-free as any DOS I've ever worked with. 
modes- with or without echo. LCOMM pro­ In human engineering, syst-;m-integratlori, 
vides for ASCII disk file transference, and and flexibility it runs cylinders around the 
has several other features. My only com- others. I think it's well worth its price. • 

NEW PROGRAMS 
FOR THE TRS-80 

1ncoPROP 
Income Property Analysis 

for the TRS-80 
INCOP ROP: Based upon standardized methods 
of proper ty analysis used throughoul the real 
eslate industry Generates a 3 page repon conta in· 
1ng an annual property operating s tatement and a 
comprehensive 10 year c ash l low analys is. Con ­
tains l.R.S . tax table 10 p ro1ec1 alter- ta >t income 
sHeam and investor's LR.A 

• Handles 5 d1tleren1 me1hods ot ta;ii oeprec1at1on 
• Handles up 10 3 loans & 3 011feren1 1ype loans 
• Highly in1erac 11ve tomlal oerm11s ··Sens111v11y Analysis' 
• Disk Illes created tor permanen1 s1orage o l data 

M 1n1mum system reQuuemen1s 37k RAM. 1 drive and 
punter Sold w i th informative 78 page user's manual cover 
ino bas ic aspec ts of income propetty 1nves1rnen1 t. 50 
dala work sheet s 
Model I & Ill on casseuc tor easy 11 ansi e1 

MOOel II on811lthd1s'4.e1te $14!> 00 
Model II Vc1s1on available m MBASIC 

11,tP> f 

IOC:hSk s12voo 

1unn1nQ under CPJM :>1 6500 

MAINDEX: An easy.to-use program to a1C you 1n 
the indexing of your f iles on d isk. Can'! fi nd that 
program you wrote las t month? Put your computer 
10 work • F ind any program or data fi le in your syS· 
lcm m seconds. 

• A M ain Index ot all your otherdisk' s Cluectoues 
• A lphabellzes 11s1 of h ies and gives you names. grans 

used. dates written. 11acks and hie descupltons 

: ~~~·~:~~~~p~ro~~~:~d~"s:a~~~=~efo~'~:~ words 
• Prints disk !abets with disk name and h ie names 
• Uses atl the advanced and e • t reme1y l ast hie man1pu 

talion capab1hlles ot Apparal . Inc 's NEWD0$!8(1 
HCQ\.IHCS level II 48K. I 01sk (lmf) a.no NEWDOS/80 on 
casse11e for easy transfer 100 1sk S20 9!1

:::=:-·--.z.:.::."1:,-:~.·:~::.-==,.,..,,.• a 
E __§SOFT

LWARE 
DEPT EM, PO BOX 591, N OVATO, CA 94947 

~ EDU·WARE EAST ~"' 
\,__~ P.O. Box336 E 
I I Maynard, MA. 01754 

617·568-8641 
,;477 

MATH·PAK-1: MATH-PAK-2: MATH·PAK-3 
Interactive drill pr09ram1 where you enter the 1n1wara 
digit by digit, Juel ~Ike piper and pencil. With uHr 
Mlacted d ifficulty lavel1, canyovere, reducing, 1lmpll· 
flcatlon, pointing off, acorlng, gamH, and more. U1ed 
by 1chool1 everywhere. Order MATH·PAK·1 tor Int• 
gera, MATH·PAK·2 tor tractlon1, MATH·PAK·3 tor 
declm1l1.(l 2·1SK) S1U5H. 

H·O·R·K-S 
Low cost, •Ingle entry 1ccountlng 1y1tem tor the home 
or office. With 811 UH<ualgned account codH, auto 
audit trail, Harch with total1, 32 or 48K, 1 to 4 drive•, 
credit 1nd debit 1ummarlH with 3 optlon1, up to 9200 
entrla1. $24.95/cHHll• $29.95/dlec 

INVENTORY+ 
Why Hiii• for juat an Inventory llatlng? Get 1glng 
report• with 2 optlon1, reorder, 10111 ll1tlng1 with pur· 
chua dalH and amount• , total co1t1, llama 1old, pro­
tlt/1011 and more. UH H a 1t1nd 1lone ay1tem with 
dilly updatea, dele te, change, ind Ille picking 
routlne1. (32K -1 dl1c minimum) $24.95/CHHll• 
S29.95/dl1c. 

CASH REGISTER 80 
Use your TRS.80 H 1 point ot 111• terminal with 
1utomatl~ Inventory lookup, pricing, upd1ta, and more. 
Print 11lea 1llpa with uHr ad)uated tormat1, end of 
d1y report• with ell cH h, charge, 1nd check HI•• by 
Hle1peraon. CR80 raqulrH INVENTORY+, 48K, 1nd 
1 dl1c minimum (2 drlvH recommended). 

$24.95/CHHlle $29.95/dlec. 

MHI rHldent11nd 5% tax. VISA, M.C., AND PHONE 
ORDEllS ACCEPTED. OHier lnqulrlH Invited. Over· 
, .., ordere •dd $2.00 for •Ir 1hlpmant. TRS.80 11 • 

·tr1demarl< ot Tandy Corp. . 
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"You've all seen the ads," 

" ••• the ones promising to make your computer as powerful as a small 

tornado in only GK. Well, there's a new tornado out now called Enhanced 
BASIC (ENHBAS). From Cornsoft, this ••• BASIC really does give your 
system some incredible capabilities." "As an editor who has used Level I, 
II, Ill, Microsoft BASIC, with and without Apparat alterations, I have finally 
found my BASIC." 

"If you're after more power than you've ever seen before, 'ENHBAS' is 
a great bargain." 

Phillip Case, 
Soft Side Magazine 

ENHBAS gives your BASIC more capabilities 
TRS 80tModel I & Ill ENHBAS actual new commands and functions include: 

SORT - SORT all KEYed and TAGed 	 PLAY - Uses a string variable to play a user defined 
arrays simultaneously, sorts 1000 strings in set of notes over the cassette port. 
approx. 15 sec. EXEC - EXECutes string expression as a BASIC 

JNAME - Identifies a labe l for use by GTO and program statement 
CSUB SCROLL - Sets l ines at top of screen to be scroll 

GTO - A llows labeled GOTO and calculated protected 
GOTO's and many more 

CSUB - Like GTO except does GOSUB 
Background Capabilities: PLOT - Sets/ resets a line/ box between two points 

Key Click Co lumnized LISTings EVAL - Evaluates a string expression as an 
algebraic expression Tone on Error Shorthand Entry of 

DRAW - Uses an integer array to draw turtle Custom Cursor Commands 
graphics plus many more 

TRS 80t Model II ENHBAS includes many of the instructions of Model I & Ill ENHBAS plus specia l 
instructions to allow free style fielding like NEWDOS-80'!' (a llows record lengths up to 32,767 bytes long). 
PLUS - many file hand ling commands, and special string functions to read disc ID's and read from the 
screen. In addition, Model II ENHBAS allows you to use indexed files. scroll protection, RS232 
communication, ON, BREAK, GOTO, POKE, PEEK, redifineable cursor and many more functions. 

ttrademark or the Tandy Corp. 	 ftrademark of Apparat. Inc. 

NAME 

MASTERCARD JI 


(include Interbank JI and expirat ion date) 


Dealer inquiries invited. 

Include payment or credit card number with each order. 

All foreign orders must be paid in U.S. dollars. 


0 Yes. Please send copy(ies) of ENHBAS 

___Model I [, Ill @ S59.95 ea. 
Include S4. for shipping & handli
Foreign orders add S6. 

Please specify: ____ 

ng 

Disk 

_ _ Model II @ S99.95 ea. 

Cassette 

0 	 Send more information about ENHBAS. 

0 	 Send informati on about business programs 
that run under ENHBAS. 

The Cornsoft Group ...-•6s 

6008 N. Keystone Ave., lndianapolis,IN 46220 
(317) 257-3227 
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CONSTRUCTION 

A plug-in Z-BOA black box to get you running at 4 MHz. 

Plug Compatible 

Processor 


Paul Vonk 
P.O. Box 271 
Dillard, GA 30537 

Iwanted to speed up my TRS-80 
as soon as I got my Model I 

home and started playing back­
gammon. Explaining to friends 
why a game of backgammon 
took longer on a "high speed 
computer" than playing the old 
fashioned way was embarrass­
ing. 

A glance at the schematic' re­
vealed that the clock frequency 
on the Z-80 CPU chip was 1.7 
MHz. I checked into the various 
clock mod kits available."»• 
They were certainly cheap 
enough, $25 to $40, but would 
they do the job? The first thing I 
noticed is that I would have to 
open the keyboard to install the 
clock mod. Of course, this 
would void the warranty. No 
problem, after the 90 day war­
ranty period was up. 

To install the clock mods, one 

must solder several wires, cut 
one or more traces and even drill 
a few holes in the cabinet. I be­
gan to wonder how much dam­
age a butcher like me could do. 
Also, I had heard rumors about a 
marginal power supply in the 
Model I, and the technical man­
ual warns against adding more 
of a load. I wondered how an 
already hot transistor voltage 
regulator would respond to the 
increased load of the extra com­
ponents in the c lock mod. 

I could see no reason for in­
creasing speed if it would be un­
reliable. There seemed to be lit­
tle point in running a program 
twice as fast if the result might 
be wrong. Most of the clock 
mods don't guarantee 4 MHz, 
and some of the instructions for 
it seem formidable. Also, you 
may have to buy more parts. 

A return trip to the schematic 
revealed some of the problems 
with trying to operate at 4 MHz. 
The Z-80 in the Model I is only 
guaranteed to 2.5 MHz. The so­
lut ion is easy enough- buy a 
Z-80A for $15, which is guaran­
teed to 4 MHz. The second prob­
lem isn't so easy to solve. The 
memory timing c ircuit violates 
several timing specs on the 
RAM if the clock is simply sped 
up. Plugging in faster RAM 
won't help-the problem is in 

the circuitry which generates 
the CAS, RAS, and MUX signals. 
This means that memory read/ 
write errors can occur. I began 
to despair. I needed something 
reliable that I could just plug in. 

The MicroCompatible Inc. 
Plug Compatible Processor 
(PCP)5 is just what the name im­
plies-a plug compatible (it 
plugs into the keyboard expan­
sion port) processor (a complete 
Z-80A processor and support c ir­
cuitry). The 13 x 2 x 3 inch PCP 
sits on the desk behind the key­
board. A 40-pin connector plugs 
into the keyboard expansion 
port. The cable to the expansion 
interface plugs into the top of 
the PCP. All that remains is to 
plug the power cord into the 
wall. 

The PCP contains a 4 MHz 
Z·80A CPU. But merely speed ing 
up the Z-80A to 4 MHz will ex­
ceed the timing specif icat ions 
on the 4116-2 RAM chips. Sup­
port circuitry in the PCP gener­
ates special RAS, CAS, and 
MUX s ignals which allow reli­
able 4 MHz operation without in· 
serting wait states to allow the 
CPU to wait on the RAM. In fact, 
after simply changing a jumper 
plug inside the PCP, I've been 
running reliably at 4.6 MHz. 

Several additional problems 
could arise with 4 MHz opera­

tion. The Model I uses software 
t iming loops to generate certain 
timing signals. In order to read a 
tape wh ich was written at nor­
mal speed, the processor must 
again be slowed to the orig inal 
speed. Of course, a tape may be 
written and read at high speed 
(and at twice the baud rate). 

Floppies will not work at high 
speed with TRSDOS. When the 
TRS-80 is running at high speed, 
the control s ignals timed by the 
software loops are no longer 
compatible with the Floppy 
drives. The software keyboard 
debounce routine also uses a 
timing loop. At high speed the 
t ime in the loop is more than cut 
in half. If the processor is not 
s lowed down during keyboard 
accesses, some keybounce may 
result. The PCP automatically 
returns to 1.77 MHz during disk 
accesses and keyst rokes to 
avoid these problems. A high 
speed disk switch is provided 
for N EWDOS 80 users. 

When you first get your PCP, 
you'll notice two more jumper 
plugs which must be set to con­
figu re the PCP for your particu­
lar system. Radio Shack has 
cont inually had problems driv­
ing the RAS, CAS, and MUX 
lines to the expansion interface. 
If these signals do not arrive at 
t he RAM chips with the correct 
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NEW! 
CHECKBOOK - CHECKWRITER 

PROG RAM FO R: 
TRS 80CCH" TRS 80 LEV EL Ill.. 

ATARI 800 °• APP LE II'.. 
HEATH H·89'"' 

CASSETTE T A PE $ 9 .95 
or USTING $5 .95 

That Can be Used With or Without Your Computer!! 

The Best in A Home Checking System 


That's right. Continuous Checks fan-folded in 
a 3-to-a-page desk set design. And they can be 
computer printed , handwritten or typewritten 
- whichever suits the quantity or situation. 

SPECIAL DESIGN 

Our checks are not a high-volume business 
form adaptation. They're specially designed 
Computer/M anual Checks .for the home or 
low volume user. And Programming is Easy. 
All stub and check information is on the same 
line. No need to change tractor w idth when 
loading either. Our checks are the same 9 %" 
width as standard tractor feed printer paper. 
Tear-down size is the same as the classic 
personal sized check issued by all banks. 

COMPLETE HOME SYSTEM 

With this system you can pr int the bulk of your 
monthly checks on your computer. Your 
checks and stubs can then be stored in our 
attractive Data Ring B i nder Checkbook. Later . 
i f you have a few checks to write. there's no 
need to load them into a printer - just write a 
check at your desk as shown above. 

And you can mail your checks in our dual win­
dowed envelopes to eliminate addressing 
cho res. ,.,., ao ... r..w, . .... •••" 100 ,.. o1 •u.•. - .....,... 11 . .. 

.....,,,.c-i.., 1...,. H..ll'oH•lt ' "ot - ll'o C+.. "'C 

UNIQUE 

You won't find checks like these anywhere. 
And, our special small quant ity printing pro­
cess w ill give you excellentquality and appear­
ance. Standard color-coordinated imprinting 
and encoding is as shown above (logo can be 
o mitted ) on blue, grey, t an, or green checks. 

PRICED RIGHT 
Tw o Hundred checks are just $29.95 (enve 
lopes $13.9 5). Five Hundred checks a r• 
$49.95 (envelopes 827.95). Data Ring Checl 
books are only $ 6 .95. 

Special " ORDER NOW" Offer 

1f you order directly from this ad, w e'll sendyo1 
a monthly Checkbook-Checkwriting progran 
FREE on cassette tape for a ny one of th1 
computers listed above. You'll save $ 9 .95 
Just enclose a voided check (fo r encodin! 
information) w ith your payment. {VISA 
MasterCard orders must show signature 
expirat ion date, and account number). Or 
send today for samples. Sorry, we can't make 
thiS Free Offer unless you order directly from ou 
8d IE-M ... ll.l.ODUSI: SO!Jlll(;f 1(;H•11 .,,;.,.oNf'H:IS 70270.JH) 

4 7 15 SHEPHERD AD 
MULBERRY. FL 

SYNERGETIC 
SOLUTIONS 

33860PHONE (813) 646-6557 

• RS205 

Apple II with Single Disk Drive . .. . ... . .... . $109 
• AP101 
Apple II with Double Disk Drives . . . . . . . . . . . 119• AP102 
Apple II, 9 inch Monitor & Double Drives . . . 129 
Apple///, two additional Drives & Silentype 139 

• AP103 
• AP104 

12 inch monitor plus accessories . . . . . . . . . . 99• AP105 
• RS201 TRS-80 Model I, Expansion Unit & Drives .... , 109 

TRS-80 Monitor or TV set . . . . . . . . . . . . . . . . . . 84• RS202 
TRS-80 Model Ill . . . . . . . . . . . . . . . . . . . . . . . . . . 129• RS204 
Radio Shack Color Computer . . . . . . . . . . . . . . 89• RS205 
Paper Tiger 440/445/460 . . . . . . . . . . . . . . . . . . . 99• P401 
Centronics 7301737 - Line Printer II/IV . . . . . . 89• P402 
Epson MX70 or MX80 . . . . . . . . . . . . . . . . . . . . . . 89 
Matching Attache Case . . . . . . . . . . . . . . . . . . . . 75 

• P403 
• CC90 

,,..199 ~compuHr casQ company ..... 
5650 INDIAN MOUND CT COLUMBUS. OHIO 43213 (61 4) 868-9464 
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timing, RAM read/write errors 
will result. Radio Shack has 
tried many fixes, and these mod­
ifications necessitate sett ing 
the jumper plugs properly. 

As a final coup de grace to 
the RAM error problem, Radio 
Shack did a total redesig n of 
the expansion interface board 
somewhere between the boards 
numbered 200,000 and 220,000. 
The new expansion interfaces 
receive the RAS signal from the 
keyboard (or PCP) and generate 
the MUX and CAS signals on the 
same card as the RAM . Unfortu­
nately, the processor must slow 
down to normal speed during 
RAM accesses to the top 32K of 
memory in the expansion inter­
face. 

However, all 's well, or nearly 
well, in the end. This high order 
memory access sl owdow n 
doesn't really cost too much 
time because most of the mem­
ory accesses are to the BASIC 
ROMs and not to the top 32K of 
RAM. The last jumper in the PCP 
allows the high order RAM ac­
cess slowdown to be switched 

off for optimal operation with 
t he older expansion interfaces. 

Owners of early Model Is 
which haven't been modified re­
ceive an additional benefi t. The 
PCP allows the use of the expan­
sion interface. Early Model Is 
had a +5 volt lead brought out 
to the keyboard edge connector. 
This same pin was convenient ly 
grounded in the expansion inter­
face. Plug the early Model Is into 
an expansion interface and 
ZAP!, no more + 5. This is why 
the first page of the Expansion 
Interface Manual8 states: " Note: 
Don't connect the Expansion in­
terface to a Level 1 TRS-80. The 
two are not compat ible." Thank 
you, Radio Shack. • 

1. TR5-80 Micro Computer Technical Refer· 
ence Handbook. First edition. Radio Shack 
catalog no. 26-2103. pp. 107-108. 
2. Mumford Micro Systems, Box 435-E, 
Summerland, CA 93067. 
3. Simutek, P.O. Box 13687-z, Tucson, AZ. 
85732. 
4. Archbold Electronics, 10708 Segovia 
Way, Rancho Cordova, CA 95670. 
5. Microcompatible Inc. P.O. Box 107. Scaly 
Mountain, NC 28775. 
6. Expansion Interface. Radio Shack cata­
log no. 26-114011141/1 142. 

TIME ••• 

METHUSELAH '" has time for you 

and your TRS·80" 

The name Methuselah has a lways been associa ted with long life. The Methuselah 
computer clock board with its 24 hour clock and its perpetual calendar is indeed worthy 
ofthe title. Methuselah puts state oftheart technology into action with theon board four 
year lithium batter y back-up to keep it running even when your computer is off. Th at 
means no more fooling around with the software or hardware "clocks" that become Rip 
Van Winkles when the computer is reset or tu rned off. 

Methuselah has many other timely features. Softwa re patches keep the DOS and BASIC 
time and clock commands ticking. Only two screws mount Methuselah inside th e ex.pan· 
sion interface without soldering, clipping, cutting, or jumpering. There is even a spare 
110 port and four different interrupts available for people who love to tinker. 

SPECS: MM/ DD/ VY, HH:MM:SS a nd day of the week. Four year lithium battery 
back-up. Crystal controlled timing (adjustable 32.768 oscilla tor). Twenty fou r 
hour clock and perpetual calendar. 

Send check or money order to: 

[D~[[I]
NDM DESIGNS ,,.- 135 

6330 W. North Ave. 


Wauwatos a , W I 53213 


(414) 259 - 0120 

M-Sl . _ $97.00 
(add $4.50 P a nd H) 
S-Sl . $17.50 
(add $2.50 P a nd H) 
(If you wish to use Methuselah 
a nd the RS-232 board (26-1145) 
together, order th is option which 
includes a new cover and con­
nector.) 
WI residents add 4% sales tax. 

ME THUSELAH is a 


trade mark o l NDM Designs 


http:70270.JH


Games from BIG FIVE will turn your computer into a 

TRS-80 HOME ARCADE 


SUPER 
NOVA© 

GALAXY 
INVASION© 

ATTACK 
FORCE© 

COSMIC 
FIGHTER© 

METEOR 
MISSION II© 

«.. .,..,,.~_ . ,,. _ _ 
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NEW 

JOYSTICKS! 


If you and your TRS-80 have longed for a fast-paced arcade-type game that is 
truly a challenge, then SUPER NOVA is what you've been waiting for. In this 
two player machine-language game, large asteroids float ominously around the 
screen. Suddenly your ship appears and you must destroy the asteroids before 
they destroy you! (But watch out because big asteroids break apart into little 
ones .) The controls that your ship will respond to are thrust, rotate, hyperspace, 
and fire. All right! You've done it! You've cleared away all the asteroids! But what 
is that saucer with the laser doing? Quick! You must destroy him fast because that 
guy's accurate! 

The sound of the klaxon is calling you! Cruel and crafty invaders have been 
spotted in battle formation warping toward Earth at an incredible speed. Suddenly. 
your ship materializes just be!ow the huge flock of invaders. Quickly and skillfully 
you shift right and left as you carefully fire yourlasers at them. But watch out! A 
few are breaking out of the convoy and fly ing straight at you !As the whine of their 
engines gets louder, you place your finger on the fire button knowing all too well 
that this shot must connect- or your mission will be permanently over! With 
sound effects! 

Your TRS-80 screen has been transformed into a maze-like playfield for this 
game. As your ship appears on the bottom of the screen, eight alien ramships 
appear on the top. All of them are traveling at flank speed directly at you! Quickly 
and boldly you move toward them and fire missiles to destroy them. But the more 
aliens you destroy. the faster the remaining ones become. If you get too good you 
must endure the wrath of the keeper of the mazefield: the menacing "Flagship". 
You must destroy him fast because, as you will findout, that guy's accurate! With 
sound effects! 

With thousands of stars whizzing by you, your SPACE DESTROYER ship 
comes out of hyperspace directly under a convoy of aliens. Almost effortlessly, 
you skillfully destroy every last one. But before you can congratulate yourself, 
another set appears. These seem to be slightly more intelligent than the first set. 
Quickly you eliminate all of them, too. But your fuel supply i: rapidlydiminishing. 
You must still destroy two more sets before you can dockwith your space station . 
All right! The space station is now on your scanners! Oh no! Intruders have 
overtaken the station! You must skillfully fire your neutron lasers to eliminate the 
intruders from the station before your engines run out of fuel and explode! With 
sound! 

As you look down on your space viewer you can see the stranded astronauts 
that are crying out for you to rescue them . But first you must maneuver your 
shuttle down through the asteroids & meteors before you can reach them. Great! 
You've got one! But now can you get back to the space station to save your fellow 
shipmate or will you crash and kill both of you? You canfire your lasers to destroy 
the asteroids. but watch out. because there could be an alien FLAGSHIP lurking 
behind! Includes sound effects! 

For $39.95 it's now possible to have the famous ATARI joystick interfaced 
with your Model 1. All of our tapes are now completely compatible with the 
joystick. Packaged with complete instructions. you can even use it with your own 
programs! If your old tapes do not say "Joystick Version" on them and you wish 
to exchange them for new Joystick versions. enclose S2 and your old tape. (Call' 
or write for info on Mod 3 joysticks.) 

,;357BIG FIVE SOFTWARE 
P.O. Box 9078-185, Van Nuys, California 91409 

For MC/Visa or COD orders, call (213) 782-6861 from9am-5pm Pacific time. 

Prices per game : Level 2, 16K Mod 1/ Mod 3- $15 .95 
Level 2. 16K Mod 1/Disk-$17.95 

10% discount for 2 items, 15% for 3 or more. (Including Joystick) 
Please add S1. 50 postage/ handling, Calif. residents add 6% tax . 
All games are written in machine language and supplied on cassette. 
Disk versions save high scores to your TASDOS or NEWDOS diskette. 

Cassette versions require 16K memory, disk versions require 32K. 
We accept checks. money orders. and MC/Visa orders. 
All games © 1980 by Bill Hogue & Jeff Konyu. 
TAS-80 & TASDOS are trademarks of Tandy Corp. 
NEWDOS is a trademark of Apparat, Inc. 
Dealer inquiries invited. 

http:1/Disk-$17.95


GRAPHICS 

Give your TRS-80 the gift of sight. 

EYE-80 

James S. Hawkes, PhD and simulation modeling tech­ energy management, and the To find the optimal number of 
25 Bainbridge Dr. niques, we hoped to gather the data collection system de­ tellers one must strike a balance 
Charlestown, SC 29407 actual arrival times of custom­ scribed below. between the bank's cost of serv­

ers entering a bank for service. ing and the customer's cost of 
Grady R. Reese Data Collectlon Application However, to obtain meaningful waiting. Since the latter cost is
500 Tulip St. 

results it would be necessary to A bank is a perfect environ· nearly impossible to obtain, it is Summerville, SC 29483 

I

collect this data for a prolonged ment is which to apply queueing difficult to determine the opti­
period-perhaps several weeks. and simulation models if suffi­ mal number of tellers needed by 
The thought of asking class cient data can be collected. Any­ a bank. Simulation and queue­
members to spend several one who has been in a bank ing models can provide useful 
weeks collecting data seemed knows that there are lines and information about system per­
impractical, and the idea was servers, and that you have to formance under various staffing 

t's exciting when your com­ nearly scrapped. wait in order to be served. You levels. The first bank we called 
puter accompl ishes a task Fortun~e~,wehadaTRS~O probably wondered why that agreed to help. 

that you couldn't or wouldn't do handy. Surely the TRS-80 bank didn't have more tellers. It The bank we selected used a 
yourself. Such an occasion re­ wouldn't mind s itting in a busi­ would certainly be pleasant nev­ single line to feed all the tellers. 
cently came up when we were in­ ness for several weeks and prob­ er to wait in a line at a bank. This made our job even easier. 
vestigating a problem of auto­ ably wouldn't complain about However, this would require an We could place the device at the 
mated data collection. being cooped up in a box, partic­ enormous number of employ­ beginning of the line and record 

ularly if the box contained a fan. ees, particu larly during busy customer arrivals and balks 
The Problem Using the photo cell interface periods, and thus would be cost (leaving the line after entering) 

During the spring semester described here will allow the prohibitive. as they occurred. These were 
the College of Charleston offers TRS~O to detect an object and 
a course in Operat ions Re­ to some extent determine its 

+-----<__] (-)COMMONsearch which covers topics in speed and direction. This inter­
queueing theory and simulation. face opens the door for many 
To apply the queueing theory applications including security, 

---t------<::_ l l+) + 5VOC 

.---­-­--+­-----­

VRI 
SEN SITIVIT Y ., 

VR2 
SENSITIVIT Y 
• 2 

.-----t--­-­

LOR I 

01 

LOR 2 

02 

LDA1 1 EACH PHOTOCELL RS #276·116 
VDA1 1 EACH 100 kilohm POT RS #271 -220 
Al 1 EACH 2.2 kilohm RESISTOR RS #271-027 
01 1 EACH PNP TRANSISTOR MOTOROLA H EP 50032 
MISC 

1 EACH PCB OR PERF BOARD RS#276·1394 
1 EACH DIP CABLE RS #276· 1976 
1 EACH 16 PIN IC SOCKET RS #276-1998 
1 EACH 5 VOLT REGULATED POWER SUPPLY 

Table 1. Parts List 

R2 RI 
2 .2K 22K 

~~--+----f--C>OUT • 2 
50032 50032 

HEPHEP 

~------------._--!..> OUT•! 

LOGIC I a OA RK 
LOGIC 0 • LIGHT 

Fig. 1. Schematic for EYE-80 
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written on disk, and at theend of 
the day, one of the employees 
would collect the disk and turn 
off the TRS-80. 

In addition to collecting the 
arrival and balk times, we also 
recorded the elapsed time be­
tween the two photocells. From 
this information the speed of 
the object passing through the 
cells could be determined. This 
information was quite useful in 
detecting false entries and 
balks which could be caused by 
swinging arms. 

In total, nearly 10,000 pieces 
of data were collected during 
the three weeks. This data was 
transmitted to the school's mini­
computer where it was exam­
ined and false entries and balks 
were removed. The students an­
alyzed the data then estimated 
the parameters of queueing 
models. In addition, they devel­
oped a simulation model of the 
bank's teller system in which 
they not only provided for differ­
ent system configurations but 
also provided a graphic simula· 
tion of the bank's operation. 
The graphic simulation was par­
ticularly interesting since the 
manager could schedule tellers 
and then watch the perform­
ance of the proposed schedule. 

Hardware 

Our data collection device is 
called EYE-80, the heart of 
which is the photocel l. 

The photocell by definition is 
a light-dependent resistor. This 
means that the resistance of the 
device will change depending 
on the intensity of the light that 
falls on its sensing surface. In 
our design we used RS part 
#276-116 which will change its 
resistance from about 100 
Ohms in bright light to five mega­
ohms in total darkness. The vari­
ation in resistance is used to 
control the conduction of a tran­
sistor switch. Therefore, the 

eyesight suggested by the proj· and consequently a + 5 vo lt 

ect name is blurred at best, as it (logic 1) is presented at output 

can detect only the presence or #1 . 

absence of light. 


Refer to the schematic dia­ Now let's see what happens 
gram (Fig. 1) as we discuss how when the photocell is well lit. 
the characteristics of the photo· LDR1 will now present a low im· 
cells are put to use. Notice that pedance to the emitter base 
the diagram contains two iden­ junction (100 Ohms). This 
t ical circuits. The parts for one shunts the bias for the t ransis· 
complete detector will be desig­ tor through the photocell caus­
nated by 1 s, and the second de­ ing the transistor to turn off. Re­
tector by 2s. sistor R1 is used as a pull-down 

As indicated in Fig. 1, the resistor so that a logic 0 is now 

photocell for circuit 1 (LDR1) is presented at output #1. Resistor 

placed across the emitter and VR1 is used to set the bias level 

base of 01 . The operation of a for 01, and therefore its sensitiv· 

PNP transistor requires a poten­ ity to light changes. The other 

tial difference between the emit· half of the circuit is identical in 

ter and base with the base more composition and operat ion. 

negative than the emitter. This 
Interface Connections condition will result from our 

configuration when the photo· The connection of the EYE-80 
cell is darkened, thus presenting is simple and straightforward. 
little impedance to normal emit· All that is necessary is to con­
ter base current flow. This caus­ nect the output #1 and output #2 
es the transistor to be turned on, bits from the EYE-80 to two bits 

Program Listing 1. EYE-80 BASIC Listing 

1 OUT 3,1 28 : ' OPENS PPI-80 PORT FOR INPUT 
5 DEFUSRl=& HE99E 
10 DEFI NT T, A, H, L 
15 ' I NITI ALIZE T, Tl , T2 TO 0 WHERE : 
16 ' T - HAS VALUE OF 1 IF PERSON IS ENTERING 
17 ' VALUE OF 2 IF PERSON IS EX ITING 
18 ' Tl - NUMBER OF FULL COUNTS OF 256 REACHED BY TIMER 

BETWEEN AN ENTRANCE OR AN EXIT 
19 ' T2 - PARTIAL COUNT OF 256 REACHED BY TI MER 
20 T=0 : Tl=0 : T2=0 
30 A=VARPTR (T) 
40 GOSUB 1000 
45 'NOW POKE ADDRESS OF T INTO ASSEMBLER ROUTINE AT VAR 

CG : 
50 POKE - 5736 , LB 
60 POKE - 5735 , HB 
70 A=VARPTR (Tl) 
80 GOSUB 1000 
85 'NOW POKE ADDRESS OF Tl INTO ASSEMBLER ROUTINE AT VA 

RTl : 
90 POKE - 573 4, LB 
100 POKE -5733,HB 
110 A=VARPTR(T2) 
120 GOSUB 1000 
121 'NOW POKE ADDRESS OF T2 INTO ASSEMBLER ROUTINE AT V 

ART2 : 
12 2 POKE -57 32, LB : POKE - 5731 , HB 
130 H=USRl (0) : ' JUMP TO MACHINE LANGUAGE PROGRAM 
140 PRINT T,Tl, T2 
150 GOTO 130 
1000 HB= I NT(A/256) 
1010 LB=A- (HB*256) 
1020 RETURN 

Program Listing 2. EYE-80 Assembler Listing 

of the Input port you choose. We 
used the PPl-80 parallel port as 
described in the Sept. 1980 is­
sue of 80 Microcomputing. After 
provid ing a common ground 
connect ion from the host com­
puter to the EYE-80 and to all 
unused input port bits, you must 
provide a +5 volt regulated 
source. 

Since EYE-80 only produces 
two information bits, it can be 
interfaced to the TRS-80 
through t he PPl-80 parallel port 
or it could be attached, with the 
appropriate cabl ing, to any par­
alle l port. 

If t he PPl-80 is used, one of 
the 8255's ports must be config· 
ured as an input port. This can 
be done quite easily by sending 
the appropriate control word to 
the 8255's control port. See line 
1 of the BASIC list ing (Program 
Listing 1). Once the port is prop· 
erly conf igured, receiving infor­
mation from the port is easy. We 
will discuss how this can be 
done in the context of our appli· 
cation. 

Software Considerations 

Since o ur applicati on re­
quired not only the direct ion, but 
also the speed of each entering 
customer, we felt it was neces­
sary to use assembly language 
to monitor the photocells. How­
ever, s ince we needed to write 
the collected data to disk, we 
decided to write part of the pro­

gram in BASIC. The programs 
were linked by the USR ( ) func­
tion. 

As discussed earlier, EYE-80 
generates a + 5 voltage if the 
photocell is shadowed. This 
voltage is the standard voltage 
associated with a binary 1. 
Therefore, to detect the shadow­
ing of a photocell, look for a pos· 
itive number on the port being 
scanned. Receiving a posit ive 



1tad1elhaeK 
DEALER 

TRS-80TM 
0 NOOUT-OF-STATETAX 

0 NOSHIPPINGCOSTS 

MODEl~~!~ $ 3500 
PACKS ENOUGH DATA HANDLING POWER FOR 
MANY SMALL BUSINESSES. 

DISCOUNT 

TRS-SO MODEL Ill 
32K-2DISKS 

s2100 
NEW PERSONAL COMPUTER .. . 
REAL-TIME CLOCK, SHARPER 
CRT IMAGES AND FASTER 
LOADING CASSETIES 

TRS-80 COLOR $ 339 
COMPUTER OR VIDEO each 
A LOW COST. COLOR COMPUTER FOR PERSONA L BUSINESS OR ENTERTAINMENT 

v 5 1 
CERTIFIED CHECKS PERRY OIL & GAS INC. 
CASHIERS CHECKS 137 NORTH MAIN STREET, PERRY, MICH. 48872 O R CREDIT CARDS 

PHONE (517) 625-4161 
._____ [•'II·•] ~u~i4witi WARRANTIES HONORED BY ALL RADIO SHACKS • •T.M. TANDY CORP. 

01000 SCAN PORT FOR BROKEN BEAM 
E9 A4 
E9A6 

DB 01 
F600 

01100 
012 00 

SCAN: IN 
OR 

A, (1) 
0 

GET BYTE FROM PORT 
CHECK FOR BROKEN BEAM 

E9A8 28FA 01300 JR Z,SCAN IF ZFLAG SET THEN CONT I NUE 
01 4 00 TEST FOR ENTRY OR EXIT 

E9AA CB 47 01500 BIT 0 , A IF BEAM 0 IS NOT BROKEN Z FLAG 
01600 IS SET 

E9AC 280C 017 00 JR Z, PEXIT IF FLAG IS SET GO TO EXIT SUB 
01800 OTHERWISE MUST BE AN ENTRY 

E9AE CDD1E9 01900 PENTER : CALL CLOCK 
E9Bl 
E9B 4 

2A98E9 
3601 

02000 
021 00 

LD 
LD 

HL , (VARCG) ; PUT 
(HL) I 1 

1 IN CG VARIABLE 

E9B6 
E9B9 

CDC6E9 
C9 

02200 
02300 

CALL 
RET 

LOADT ; WRITES TI ME VARIABLES 

02400 ; COLLECT DATA FOR EXITS 
E9BA CDD1E9 02500 PEXIT: CALL CLOCK 
E9BD 2A98E9 02600 LD HL, (VARCG) ; PUT 2 IN CG VARIABL E 
E9C0 3602 027 00 LD (HL) I 2 
E9C2 CDC6E9 02800 CALL LOADT 
E9C5 C9 02900 RET 
E9C6 2A9CE9 030 00 LOADT : LD HL , (VART 2) ; LOAD LOCATION OF V2 
E9C9 70 03 100 LD (HL ) ,B ; WRITES B TO V2 
E9CA 2A9AE9 
E9CD 73 

032 0 0 
03300 

LD 
LD 

HL , (VARTl) ; LOAD 
(HL) , E 

LOCATION OF Vl 

E9CE 23 03400 INC HL 
E9CF 72 03500 LD (HL) ,D 
E9D0 C9 03600 RET 
E9Dl F3 03700 CLOCK : DI ;DI SABLE INTERRUPTS 
E9D2 1Hl 0 0 0 0380 0 LD DE,0 ; INITIALIZE DE 
E9D5 0600 03900 LD B, 0 ; INITIALIZE B 
E9D7 CDE3E9 040 0 0 TIMER: CALL LOOK ; READ PORT 
E9DA 2805 04100 JR Z, RENTR ; IF BOTH CELLS ARE ON THEN RETURN 
E9DC 10F9 04 200 DJNZ TIMER 
E9DE 13 04300 INC DE ; ADD 1 TO PRIMARY COUNTER 
E9DF 18F6 04400 JR TIMER ; CONTINUE LOOKING 
E9El FB 04500 RENTR: EI ;ENABLE INTERRUPTS 
E9E2 C9 04 600 RET 
E9E3 DB01 04 7 00 LOOK : IN A, (1) ; READ PORT 
E9E5 FE03 04800 CP 3 ; TEST IF BOTH CELLS ARE ON 
E9E7 C9 04900 RET 
00 0 0 05000 END 
00000 TOTAL ERRORS 

number implies one of the bits 
on the port has been pulled high 
by the photocell. All that re­
main s is to determine which cell 
has been act ivated. 

Sensing Direct ion 

Two photocel ls can be used 
to sense the direction o.f an ob­
ject moving in a line parallel to 
the cells. As soon as one of the 
photocells has been activated 
(shadowed), t he computer must 
recognize which cell produced 

the sig nal. If the photocel ls oc­
cupy bit O and bit 1 on the port, 
then the problem is to decide 

whether the bit pattern on the 
port is 00000001 or 00000010. 
For example, see l ines 900 
through 1500 in the assembler 
program (Program List ing 2)_ 

By determining the act ivated 
photocell, it is possible to deter­
mine the direction of an object 
passing between the cells. If an 

object shadows photocell 1 and 
then shadows photocell 2, it is 
going in direct ion A. On the 
ot her hand, if photocell 2 is sha­
dowed fol lowed by photocell 1, 
the object is moving in d irection 
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Four New Programs for May 

To Keep You Busy Till June! 


"Deadlines, deadlines! Don't they realize I'm on a collision course with what must be the biggest 
ASTEROID in the galaxy?! 'Statistics,· they say. That's what we·ll all BE if I can't fend off all these 
SPACE INVADERS! They're clamoring for reports when it's up to me to intercept enemy Gnat 
fighters. who are determined to strangle our deep space trade routes! With BALL TURRET GUNNER. 
any moment could be my last! And if that's not enough. I'm surrounded by Quelon Fighter escorts in 
COSMIC PATROL ... and the Quelons never miss! Reports! Statistics! Deadlines! I guess some people 
just have no sense of priority." 

Cosmic Patrol Invaders 
The Cosmic Patrol program puts you in command of a s mall inte r· The INVADt:l<S are coming! Earth·s dc:cnses arc all dead except for 
stellar patrol craft. Your mission is to defend Terran s pace and prey your laser base. Your assignment is to destroy 1he approaching in· 
on the Quclon supply ships. Beware of the l·f"ightcr F~o;corts-they're vaders. Before Earth·s sensors failed. they detected 550 armed in· 
armed. fast. and manned by intelligent robots linked to banle vadcrs in space. speeding toward us in 10 anack formations of 55 
computers ... they NEVER miss! With its fast. real-time action . each. The sensors detected four different types of attack crafts ­
impressive sound option and superb graphics. COSMIC PATROL Is large. medium. small and a short profile ci-<1ft which is the most dif· 
the 1Jcs1 program of its kind . ficult to destroy. If you can·t stop the attacks. Earth is doomed!! 
Order No. 0223R tape $14.95 Requires Level ll 16K Order No. 0240R tape $9.95 Requires Level II 4K 

0224RD disk $19.95 Requires Level 11 16K 

Asteroid Ball Turret Gunner 
11·s up to you to destroy any asteroids In your sector and to prevent Imagine yourselfat the <:ontrol <:onsolc of the LW 1417 Stratoblazcr. 

alien spacecraft from infiltrating the Terran Defense Network. Your ready for the onslaught of enemy GNAT fighter planes. Your Hind· 

ship is equipped wlrh an anti-matter cannon. You can shoot large sight Director informs you that a GNAT fighter Is closing fast. With 

asteroids. but this will shatter them into smaller pieces. each capable your finger tensed over the firing key. you' ll have only seconds to 

of destroying your ship. In addition . alien ships can make lnstan· react. Suddenly. you see the fi re command. With one beam. the Gnat 

taneous hyperspace jumps into your area to fire on your ship. You·11 fighter is reduced to an expanding ball of ionized gas. Mission accom· 

need nerves of steel to survive ASTEROID ... we have no need for plished. BALL TURRET GUNNER with your choice of multiple level 

non-survivors. ofdifficulty. optional sound effectsand superbgraphics. Is more than 

Order No. 0237R tape $ 14.95 Requires Level ll 16K a garnc- it·s an adventure. Experience it! 

Order No. 0247RD disk $ 19.95 Requires Lcvcl ll 16K Order no. 0051R tape $9.95 Requires Level ll 16K. 


..-2 To Order: See your local Instant Soft· 
ware dealer. If these programs are unavail­
able . order direc tly. InstantSoftware· Call Toll-Free 

PETERBOROUGH, N.H. 03458 1-800-258-5473 

..-See List of Advertisers on page 306 80 Microcomputlng, June 1981 • 143 



B (see Fig. 2). Thus, to determine 
direction you must use at least 
two photocells and poll the as­
sociated port until you detect 
one of the shadowed cells. If the 
object continues to move, it will 
shadow the other cell. Note: 
When the object is smaller than 
the distance between the cells, 
only one cell will be covered at a 
time; otherwise, both cells will 
be shadowed for some period. 
Also note that once one of the 
cells becomes uncovered, you 
should wait until the other cell is 
uncovered befqre trying to de­
termine the direction of any 
other object. 

You may wonder what would 
happen if one object passes 
through one photocell , and be­
fore that object passes through 
the second cell, another object 
passes through the first cell. 
This problem can be minimized 
by placing the photocells very 
close together. 

Sensing Speed 

Determining the approximate 
speed of an object moving paral­
lel to the photocells is also pos­

sible. Once one of the sensors is 
shadowed, start a counter and 
continue to count until the other 
sensor is shadowed. The value 
of the counter will be proportion­
al to the time it takes the object 
to pass between the two cells. 
The exact time can be computed 
by multiplying the counter by 
the time it takes to execute the 
counting loop. The time to exe­
cute one pass of the loop is sim­
ply the sum of the execution 
times of the instructions within 
the loop. 

Since the time durations may 
be small, greater accuracy can 
be obtained by using assembly 
language (see Program Listing 
2). The time required to execute 
a loop in assembly language 
can be obtained from the Edit­
or/Assembler manual. For ex­
ample, the instruction LD H,E 
takes 1.0 microsecond (a mil­
lionth of a second) to execute on 
a Z-80 operating at a clock 
speed of four megahertz. Since 
the TRS-80's Z-80 operates at 
1.78 megahertz, this instruction 
would execute in approximately 
2.24 microseconds. Thus, know­

ing the distance between the 
cells and the time it takes to tra­
verse this distance will produce 
the approximate speed of t he 
object. (We use the word approx­
imate because photocells are 
analog devices with different 
response functions.) Neverthe­
less , the estimated speed 
should be sufficient fo r most 
non-critical applications. 

Other Applications 

These capabilities give rise to 
other possible appl ications, 
such as security and energy 
management. It seems reason­
able that efficient energy man­
agement would require the heat­
ing and cooling of only t hose 
areas that are being util ized. 
Since it is possible to keep track 
of the number of persons in a re­
gion, it is possible to heat and 
light those areas and reduce 
heat and turn off the lights else­
where. This was a very satisfy­
ing experience for the bank, 
which received some good infor­
mation; the students, who were 
able to work on a real-world 
problem; and the authors, who 

were able to watch-wit h some 
pride-the TRS-80 flawlessly 
perform three weeks of extreme­
ly tedious work. 

In these days of large scale in­
tegrations (LSI) and Very Large 
Scale Integration (VLSI), simple 
devices are sometimes over­
looked. Photocells are inexpen­
sive and simple devices; yet 
when combined with a micro­
computer and some software, 
they can be of enormous use.• 

Photo 1. EYE-80 In Use At Bank 

Why Do ~rofessionals Prefer 

BECAUSE 
• Unique sof tware • Technical support • Quick 
del ivery • Established company • Release 2 
CP/M 1 (some packages under UNI X' and TRSD8S~J 
• Ouahly so ftware • In-house expertise • Fast 
response • U se r oritnlauon • Compe1it1ve prices 
• Customer sen11ce • \bba1im• 6 media • On yx 
hardware (CP/M and UN IX versions) . 

~ 
<.) 

~ 
~ 
c 

.. 0 
;, 

c 
I" 
.; 
t'. 
<( 

c 
.Q 

~ c 
E" 
E 
0 
<.) 

Business 

Medical s ftw 
~~~:~:::esystems 0 are 

RM/COBOL- The new 1tandard for microcomputer COBOL!! The only COBOL 
for CP/ M (al10 on TRSDOS I UNIX) with alternate key1 (multi-key ISAM), CRT 
1creen handllng, lnterectlve debug, end the moil useful Level 2 features. Compat­
ible with RSCOBOL'-but run• fHter. 

f 


BECAUSE 
Un iq ue swift rout ing cybernet ics response system 
g ives you no-nonsense technical answers t hat save 
you time. Call: (714) 848- 1922. 

• NEW RM/ COSOL' appllcatlon1: 
• Order Entry/ tnventory • Recel't'able1 • Payable• • 
General Ledger • Financial Modeling • Client Account­
ing-and more on the way! 

• NEW CBASIC2' applications: 
• REAP (Real Estate Acquisition Package). 

' rom Cybernetics? 

TRS-80'. Model II CP/M-The fHte1t Mod II CP/ M with the most features. Oul­
slandlng leaching documentation tor newcomers to CP/ M , multiple CRT emula­
tion. down loading package. 1upport for CORVUS 10 Mb hard di1k. Many addi­
tional user-oriented features. 

Plus existing CBASIC2 packages: And system software package s: 0 1stnbuted in U.K by: 
APH' (A utomated Patient H isto ry ) MAGIC WAND' Ed it ing /Word Processing M icrocomputer A ppl1cat ions Ltd 
Osborne 8 Assoc.-Payroll • Payables/ Receivables CBASIC2 Compiler BASIC 11. Riverside Court , Ca\lersham, Read ing , En gla nd 
• General Ledger OSOPTe Soft Merge Package TEL (07341 470425 

NA(Yl (Name an d Address) 
PMS (Property Management System) 

Inquire for d etails 
8041 Newman Ave ., Suite 208Trad emarks o f· 'Ryan-McFarland Corp .. Compiler Sys tems. Inc 'D1g11al Research. 'Bell 

Telephone Laboratories. Inc. "Tan_dy Corp.. "Verbatim. I nc . 'Cybu net1 cs. Inc . ~st ruc­ Huntington Beach. CA 92647 
(7 14) 848-1 922tured Systems Group. Inc.. 9Smatl Business A~plica tions. Inc 
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comes 
through 
with lower 
prices 
• Your Closest Link to the 

Manufacturer 
• All Items Listed are Stocked 
• We Support & Service 

Products Purchased From Us 

Friction FHCS has been added to the 
popular MX-80. All other features the 
Ame, Including an adjustable tractor. 
Model MX-80 • •••.••. List $645. 

CALL TOLL FREE 
U.S.A. 

like the 

golf pros 


0 


PRINTERS 
Okidata -
Microline 83 ........ List $1260. 
Up to 15"' Paper Width, 136 Columns Standard, 132 
Compressed. Vertical Tab. Top of Form. Parallel & AS· 
232C Interfaces & Tractor Feed Included. Friction & 
Pin Feed. .~ __ 

. . ·!f ·r~ 
· ~ 

~·;~ Zs~ 

~ 

Microline 82 ......... List $799. 

Microline 80 ......... List $599. 

Tractor Feed for 

Microline 80 & 82 ... .. . List $50. 

Hi-Speed Interface 

for Microline 82 & 83 . . List $210. 

256 Character Buffer, Expandable to 2K 
RS-232C Interface 
for Microline 80 ...... List $150. 
256 Character Buffer 
Epson - Model MX-70 

. . . . . . . . . . . . . . . . . . . List $495. 
Bit Plot Graphic Printer, Adjustable Trac· 
tor 4 - 10 lnc,hes~1 8? c~~· 

ASK FOR OUR 

INSTANT DISCOUNT 


From Roy Hawthorne 

Talk To Bill Tokar On 


Applications 


I NEWJ-INTERFACES 
Hi-Res Bit Plot Graphics for 
Epson Printers .... List $90/Set. 

Plug In Prom Set 
Varden 1 K Serial Interface Buf­
fer for Epson MX-80 . .. List $175 . 

(Complete with Cable) 
Tymac - Apple Interface Using 
8th Data Bit ....... . . List $139. 

(Complete with Cable) 

INTERFACES 

Apple Plug-In Interface 

& Cable . ... .. .. .. ... List $110. 

Serial Interface & Cable List $90. 

IEEE 488 Interface 

& Cable ....... . ... . .. List $80. 

TRS-80* Expansion Interface 

Cable ....... . .... . .. List $35. 

·A trade name of Radio Shack - Tandy Corp. 

Model 232 Universal Serial Inter­
face Cable ........... List $25 . 

No Penalty 
for 
Credit Card 
Orders 

Reminder: 
We are open 

INEWl-PRINTER LINES 

Centronics Printers In stock. 

Model 730-3 (Serial) - List $845. 

Model 737-1 (Parallel)- List $995. 

Model 737-3 (Serial) - List $1045. 

Model 704-9 (Serial) - List $1795. 

Model 704-11 - List $1870. 

Also Ribbons & Accessories 

All other Centronics Printers 

are Available. 

We now stock NEC Spinwriters, 

Models 5510, 5515, 5520, 5525 & 

5530. Also Thimbles & Ribbons. 

All other models are available, 

including Band Printers. 


TEST EQUIPMENT 

We stock Beckman, Fluke, Global 

Specialties, Keithley & NLS 

DMM's and probles. Also Hayes 

Technical Breakout Boxes. 


COUPLERS & MODEMS 
- Tek-Com 

FURNITURE & PRINTER 
STANDS 
Systems Furniture and Printer 
manufacturers 

1 ·800-521-2764 
MICHIGAN 

1 ·800·482·8393 

8:30 to 6:00 PM EST 
Monday through Saturday 

WRITE TO: v 438 

" The Stocking Source" 
24069 Research Drive 
Farmington Hills, Ml 48024 

313·47 4·6708 



80 MICROCOMPUTING 

ANNOUNCES... 


. . . and saves you hours of typing and aggravation. 

LOAD-80 is a monthly dump of the major program listings in 80 Microcomputing on cassette. 
Publisher Wayne Green tells you more ... 

"Frankly, after hundreds of hours of "Though the authors of these programs 

frustration, I seldom even try to keyboard a will share the royalties from the sale of the 

published program. Even if the magazine cassettes, this will not preclude the better 

manages to get the program typeset correctly programs from being issued separately by In­

(which seems rare), I inevitably screw it up stant Software (with royalties) with full 

when I keyboard it. Who needs the aggrava­ documentation and associated hoopla. The 

tion? documentation for the Load 80 programs 


will be entirely in 80 Microcomputing. "This is why I've started a new series of 

cassettes called Load 80. Each cassette will "I originally was holding out for "Trash 

have program dumps of the listings in an Dump" as a name for the cassettes, but cooler 

issue of 80 Microcomputing. These listings heads prevailed. If there turns out to be 

are direct from the authors and tested by the enough interest in Load 80, we'll set up a 

80 staff. All but the very short program monthly subscription arrangement." 

listings will be on these Load 80 cassettes. 

Thus you will be able to save hours of input­


Wayne Green, Publisher ting programs and even more of debugging 

your keyboarding errors. 


,- --- - -------- - --------, 
I 0 Yes... send my LOAD 80 Cassette for only $9.95 J 

Send in the attached card and you I 0 Check Enclosed Bill my 0 AE 0 MC 0 VISA I 
w ill re<.-eive the cas;cttc for the major 

I mME I
programs in this issue (June 1981). I I 
If the card is gone, photocopy the I ADDRESS I 
coupon. I CITY STATE ZIP I 

I CARD # EXPIRE DATE I 
Pku~ l'lOI< lh<rc is no warran1y up1usedo1 implit'd rh ;111 rh1J progri.m 
i.J. going 10 do ln)'lh1n1 ~htr 1h:.n Q.YC )'\IU l)~n.a. I SIGNATURE INTERBANK# I 

I Please allow 4-<> weeks lor deltvery J 
80 Mk:rocompvtlng Pine Street l'aterbarovgh NH 03458 98 JI Attn, Debra L Boudrieau 316

L-----------------------~ 
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GRAPHICS 

Wherein our author discovers the intimate relationship 
between graphic elements and their ASCII character codes. 

Unlocking the Graphic Code 


Jerome I. Weintraub 
690 Mountain View Rd. 
El Cajon CA 92021 

0 ne evening as I was hard at work cre­
ating an educational program for the 

students ·at my school, I had occasion to 
use one of the graphic elements listed 
within ASCII character codes 129-191, 
described on page C/2 of the Level II BASIC 
Reference Manual. It seems that every time 
I needed to use one of the characters, I had 
to set up the program described in the 
manual, with minor modifications, in order 
to select the one I wanted. The program: 

10 FOR X = 129 TO 191 
20 PRINT CHR$(23) : PRINT 
30 PRINT X; : PRINT CHR$(X) 
40 FOR Y = 1 TO 5()() : NEXT Y 
50 NEXTX 

I seldom take the time to establish a rou­
tine that will probably save a good deal of 
time in the long run. I usually put it off until 
some indefinite future date, then end up re­
inventing the wheel time and again as pun­
ishment for having neglected to do it once 
and for all. 

This time I decided to take the time to 
write or draw all the codes on a sheet of pro­
gramming paper. Never again would I have 

to hunt and peck through the graphic ele­
ments displayed one by one on my screen. 

There are 63 different graphic designs, 
numbered 129 through 191. As I copied 
them from the screen onto the program­
ming sheet, a certain symmetry began to 
appear. Gradually I was able to predict what 
the next design would look like, and finally I 
was able to draw·them without having to 
check the screen before or after drawing 
them (although I must confess I peeked, in 
order to be satisfied they were correct). 

The main reason I discovered this is that I 
renumbered the designs, from 1 to 63. I then 
noticed that 17 was exactly the same as 1 
and 16 combined; 33 was the same as 1 and 
32 combined (Fig. 1). 

In other words, 17=1+16; 33=1+32; 
and 59 = 10 +49. As I studied this develop­
ment, I searched for those pips that ap­
peared alone within the six-sectored grid. 
Not surprisingly, I found the following: 

2 4 8 16 32 

No~ only did I find perfect symmetry, but 
it followed the basis of all computer 

technology: the binary code! 
The final two developments followed in 

rapid succession. First, I drew a composite 
scheme of all six locations, noting the value 
appropriate to each sector: 

Finally, I realized I could create any ar­
rangement I desired by selecting the sec­
tors I wanted to use and calculating the ap­
propriate ASCII code. For example, if I 
wanted a vertical bar on the right side of the 
grid, I would add 2 + 8 + 32, equal to 42, and 
add 42 to 128 to find the ASCII character 
code of 170 for the desired arrangement. 

Where did I get the 128? The first ASCII 
graphic code is 129. It produces arrange­
ment 1. 129 -1 equals ·128! All you need to 
do is: 

•Design the arrangement you want on 
Fig. 3. 
•Add up the values of the sectors you 
selected. 
•Add this sum to 128. 
•Enter PRINT CHR$(YOUR SUM) 
I learned two lessons from this experi­

ence. First, of course, was the symmetry 
and mathematical basis for the graphic 
code. But more important, perhaps, is the 
valuable but time-consuming job of docu­
menting routines I have developed. Record­

+ 16 17 + 32 .. 33 10 + 49 .. 59 ing and cataloging your reusable routines 
will repay generously the time it takes you 

Fig. 1. to do the job right.• 
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• • • EYERYTHING For Your TRS·80* Model I or Model Ill••• 
• TR S-80'" is a trademark of Tandy Corp • A ll orders processed within 24 H ours 

• 30-0ay money back guarantee 
• Add $3.00 for shipping in UPS Areas 
• Add $4.00 for C.0.0 or NO N-UPS Areas 
• Add $5.00 to Canada or Mex ico 
• Add exact postage to all other countriesREMsoFT. Inc. 

Let Your TRS-80™ LEARN TRS-80™ 
ASSEMBLY LANGUAGE 

ASSEMBLY LANGUAGE 
Teach You 

DISK 1/0 
REMASSEM-1 REMDISK-1 

Tiredof bo;ying book afler book on assembly languageproyrammingand Your disk system and you can really stepout with REM50FT s Educational 
st ill not know ing your PO P from your PUSH? Module. REMDISK- 1, a ··short course" revealing the details o f DISK 110 

PROGRAMMING using assembly language 

RE M sOFT proudly announces a more efficient way. using your own 
TR S-80'" to learn t he fundamentals of assembly language programming Using the same format as our extremely popular 1ntroduct1on to assem­
at YOUR pace and at YOUR convenience. bly language programming. this "ASSEMBLY LAN G UAGE D ISK 1/0 
Our unique package. " INTRO DUCTION TO TRS-80'" ASSEMBLY PROGRAMMING" course includes 
PROGRAMMING", w ill provide you with tne fol lowing * Two 45-minute lessons on audio cassette 

* Ten 45-m inute lessons on audio cassettes. * A driver program lo make your TRS-80'" video monitor serve as a 
* A dr iver program to make you r T RS-80'" vid eo monitor serve as a blackboard !or the instruc tor. 


blackboa rd fo r the instructor. 
 * A display program for each lesson 10 provide Illustration and rein­
* A display program for each lesson to provide Il lustration and rein ­ forcement for what you are hearing 


forcement for what you are hearing. 
 * A booklet of comprehensive. fully-commented program listings
* A textbook on TR S-80'" Assembly Language Programming 1l lustrat1ng sequential Ille 1/0. random-access Ille 1/0 . and track 
* Step-by-step dissection of complete and useful routines to test and sector 110. 


memory and to gain direct control over the keyboard . video moni­
 * A diskette with machine-readable source codes for dil programs 
tor. and printer d1scuss~d. in both Radio shack EOTASM and Macro formats 

* How to access and use powerful rout ines in your Level I I ROM * Routines to convert from one assembler format to the other 

This course was developed and recorded byJoseph E W il lisand is based This cou rse was developed and recorded by Joseph E W1ll1s. for the 
on the successful series o f courses he has taught at Meta Technologies student w ith experience in assembly language programming 11 1s an 
Corporation. the Radio Shack Computer Center. and other locations 1n intermediate-to advanced- level course Minimum hardware required 1sa 
Northern Ohio. The minimum system required is a Level II. 16K RAM Model I Level II. 16K RAM one d isk drive system 

.,.. 9 

~24 HOUR 
50 N . PASCAC K ROAD ORDER 

SPRING VALLE Y, NEW YORK 10977 
LINE 


PLEASE SEND ME: (914) 425-1535 

OREMASSEM- 1 (TRS-80 MOOEL I CA SSETTE) .. .. $69.95 NEW TOLL-FREE 
0 REMASSEM-1 (TRS-80 MODEL I DISKETTE) .... $74.95 ORDER LINE 
O REMASSEM-1 (TRS-80 MODEL 11 1CASSETTE) . ... ........... $74.95 


(OUTSIDE OF N.Y. STATE ) 
O REMASSEM- 1 (TRS-80 MODEL Il l DISKETTE) . .. . .. ... . .. ... $79 95 


O REMOISK- 1 (TRS-80 MODEL I DISKETTE) . ..... .... .... .... $29 95 (800) 431-2818 

OREMOISK- 1 (TRS-80MOOEL Ill DISKET TE) ........... . .. ......... $34 95 


... . EXP. DATE ...... .. . ...................... . . . 
CREDIT CARO NUMBER .. .......... . .. .. . 


. .. NAME .. .SIGNATURE . . 

. . CITY. . .. STATE . .... ZIP . 
•• •ALL PRICES AND SPEC IFICATION S SUBJECT TO CHANG E •• • 

ADDRESS ... 
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• • 

•••EVERYTHING FOR YOUR TRS·80Te • • 

• TRS-80'" is a trademark ol the Radio Shack Division ol Tandy Corporation 

~ . ~~ -L/1. *All orders processed within 24-Hours 
~~ * 30..Day money back guarantee on all TRSDOS Software 

*Add $3.00 fo r shipping in UPS Areos 
*Add$4.00forC.0.D.orNON-UPSAreas 
*Add $5.00 outside U.S .A., Canada & MexicoMOD - II PROGRAMS * We will matc h any bonafide advertised price 

in any of the Major Computer Magazines 

(1) ELECTRIC PENCIL (Michael Shroyer Sollware) ... MICROSOFT EDITOR ASSEMBLER PLUS including (1) CP/M (Lifeboat Associates) ..... an alternat ive A Complete word processor with extensive editing and uploading services and patches for Disk 1/0.. assemble operating system for the MOO-II that allo ws MOO-II A 
directly into memory...save all or portions of source owners to use any of the hundreds o f progtams~~W)s'~~~~l~~) ...':~~ri°~i;..lc~~NJ~~~gc~~ to disk...dynamic debug facility (ZBUG) ... entended • available under CP/M ...$170. 

t 
L 	 LTRSQOS VERSION). 	 editor commands...$125. t (2) CP/ M 	 HANDBOOK... (Sybex) ... a step-by-step 

(2) GENERAL LEDGER, ACCOUNTS RECEIVABLE, (12) HARD/ SOFT DISK SYSTEM (Race! Computes) .. guide to CP/ M ... takes the reader through each of theL 	 LACCOUNTS PAYABLE, INVENTORY CONTROL, The software essential to interface any of the popular CP/M comman ds...numberous sample programs.. 

INVOICING AND PAYROLL (Small Business Systems large hard disk drives... completely compatible with practical hin ts ... reference tables...$13.95. 

Group)...an extensi11e business system fo r the serious your existing software and f iles ... allows up to 20 • 


(3) GENERAL LEDGER, ACCOUNTS RECEIVABLE, 	 ps 	 user...can be used one module at a time or as a co­ megabytes of storage (and lar~er) ... d lrectory expand· t 

ordinated system...$225 ... per module...$1299 for the able to handle thousands o f hles...$400 
 ACCOUNTS PAYABLE, INVENTORY CONTROL, 
complete system. AND PAYROLL (Peacht ree Sollware) ... requires CPI M 0 (13) CAMEO HARD DISK DRIVE CONTROLLER. and MICROSOFT SASIC ... professional business R 

coming soon (November 1 ?} • systems... tum key operation...can be used as single

F ~6g~~~~;L ~~~;:~e .A1f~~E~.'~1ME~~~~~~EL t modules or as a coordinated system...$500 per 0
AND PAYROLL (Compumax) .. a complete user ori ­ module...$2500 101 the complete system.(14) HARD DISK DRIVES ... coming soon (Nov. 17). 

ented business system ... can be used one module at a 
 (15) H & E COMPUTRONICS. INC. SHARE· A· (4) WORD-STAR ... The ullimate word processor...aT time o r as a coordinated system ...$UO per module ... 	 GPROGRAM DISKETTE #1 ...works under TRSDOS...e menu driven word processing system that can be used$995 tor the complete system. collection of programs written by MOD-II owners... ·• with any printer . All standard word processingw 	 t Rprograms include data base management...& word 

adds important utilities to TRSOOS ... copy fires mands only tound on WOAD STAA...requires C P/M 

(4) MOD·ll UTILITY PACKAGE (Race! Computes) ... 	 commands are included .. plus many unique com­

processor...ma11 system...mortgage calculations...


A selectively ...laster and more accurate hie copying... . .$495 A
checkbook register...and many o thers...$8 (add $3 

repair bad d1rectories...d1splays sorted directory of 
 Postage outside o f the United States. Canada and 

all files on 1 to 4 disk drives .. SUPERZAP ... change 
 Mexico)... FREE if you send us a diskette containing • (5) MAIL LIST MERGE...An add on package lhalR a program that can be added to the SHARE-A-PRO­ allows lhe user to send fo rm letters (created on Mdisk 10...and more...$150. 

GRAM DISKETTE. 
(5) ADVENTURE #1· #9 (Scott Adams - Adventure 	 ~~~0b~:e~R~~~~~;g,~~i~c~:~i~h~1~~i0t~f~~~E 	 s(16) WABASH CERTIFIED DISKETTES...$39.95 (per 1lnlernational) ...a series o f games fo rmally only 
available on the large computers ...your goal is towork box o f 10). • ~n~';t~~G~.~~J;;::~u~;~~~::;Ms;';~RD STAR and ~•t----1•• 
your way through a maze ot obstacles in order to (17) FLIP SORT DISKETTE STORAGE TRAY ... Slores
LISTED recover a secre1 ueasure or complete a mission. the so diskettes .. comes complete wi th index-dividers. t•lt 

(6) SELECTOR Ill (Micro-Ap)... complete data LISTED 

management system...user defined f ields and codes...HERE manages any list def ined by the user...lncludes HEREpackage includes all 9 Adventures written by Scott plates and adJustable spacing $44 95. tAdams ... $99.95 
additional modules to r simpli fied inventory control.• • 	 b1~§1~:~J.~~E~~gN1tt ~~A~C~ni~~ff~f~c~ ::. - accounts receivable and accounts payable ... requires •~~c~i~: .~:asc:r~i's0~f~~~!~·· ·,~:t"~~l~~~~eS~~~~~~~= MATH . G AMBLING ...GAMES..includes 125 page 	 CBASIC-2...$295.w 	 t Rutilities that can be called from a BASIC program (no manual and 2 diskettes ... $99.95. 
(7) SELECTOR IV (Micro-Ap)...the ull1ma1e data 0 ~:~~·~: ~~~~~a~~:cno0n~1:~~~d!~u~r;~k ·:~~5Pb~ (19) BUSINESS PAC 100. 100 essential business management syslem...all features use the SELECTOR E 

~~~e;:~~sd·a';',.~~!o~:~aunb~~\sR$80~re$~.and un- g~or~;;i~E~~~~NT~~~TEMC~~'b't~L . i;;A;'tc~LLL,;: - ;~r~~~te~1~0~~~~~~6~~.~r~~~i1°~:a·;~~ f~~~~ra~~R 	 TION S ...CH ECKBOOK M AINTEN ANCE AC­ ...hard disk compatible ...oata/text merging..$550. a 
(7) DSM (Racet Compu1es) ... D1Sk Sort Me<ge ... sorts COUNTS RECEIVABLE. ACCOUNTS PAYABLE... t 	 1 

and merges large multiple diskette f iles on a 1 to 4 includes 125 page manual and twodiskettes...$149 95.K 	 k8JL~~~g~~.~e~~~~~01~~~)e· ur~~~t0a~1J>!;kt~~e u~~,t~~ 
drive system...NOT AN IN MEMORY SORT ...can 

actually alphabetize (or any other type o f sort) 4 d isk 
 (20) EDITOR ASSEMBLER (Galacti c Sollware Lid.) .. - define a cu stomized chart f)f 11ccounts ... $350. 

the f irst user orien1ed Editor Assemble r for the s drives worth o l data... sorts one complete disk of (9) CBASJC-2 .. . a non-interact ive BASIC used for I 
mtorm ation in 10 minutes ... into rmat1on is provided to m any p rograms that run under CP/M...allows user to~~~:'M1b~nEt~~s,?;~~Y~~~s1?n~~!~~1!!1 ~~=l~r~~u~:~ t 	 Ruse OSM wolh tho RS MAILING PROGRA M ..works 	 make more efficient use of disk tiles...eliminates the ease of coding and debugging and complete docu­
w mentation (over 120 p ages) works under TRSDOS ­under TRSDOS $150 	 use o f m ost line number reterences ... requ11e on such 

programs as the SELECTOR... $120 . (8) RSM (Small Systems Sott ware) ... a machine . $229.00 	 E0language monitor and d1sassembler...can be used 10 I 	 {21} BASIC COM.PILER (M1crosoft) ...chan.ges your t U~c!:6~i~~0':IA~~gic,0~~3n~"nnc~RS"~~"s". ~~~~ 
see and modify memory or disk sectors ... contains alt commands such as chainin 9 (allows the user to LOAD T lhe commands found on the Model-I "ersion plus ~~~~~=~~~~a~.~~n~~ ~~~ht1r:e~~i~:~e... 1 and RUN a new program withou t losing the variables cncreases 
some addit ional commands tor the M OO-II. works 	 ­ currently in memory)...long variable length tile under TRSDOS $39.95 (22) MAIL/FILE SYSTEM from Galactic Software Ltd 	 records. WHILE/WEND and others ... can be used wilh pH (9) BLINK BASIC LINK FACILITY (Race• Computes) stores 2.500 names per disk No sorting t ime 1s t the BASIC COMPILER lo speed up programs (3·10 
Link f rom one BASIC program to another savmg all required since the f ile 1s automatically sorted by hrst times fasler execution)...$325. 
variables ... cham programs w1thou1 losing variablesT 

and last name plus Zip Code on input. Ret rieve by any 

combmat1on of 19 user codes. Supports an 11 digit - (11) MASTER TAX (CPAids) ... p ro fessoonal t ax I 


...$50. alphanumer1.ca Zip. Supports a message line. Comes 
complete with user-oriented documentation ( 100-	 ~~et.~~,~~~~~~ra;c:·~~~~~e,~~~~e~i6:;2~1 ~..s·,~: M*R g~~:u~!~~..l~~so~~v:,~:~:;:;dE s~T~~!TJs~~~~e~ page manual) Allo ws tor company name and ind1v1d­ t 3468. 3903. 244 t . 4625. 4726, 4797, 4972, 5695 and 

program (with the l ine numbers 1n which they appear) ual ol a company and complele phone number (and 652 1. Print ing can be on readily available pre-printeds lists all G OTO's and GOSUB's (with the hne num­ extension) works under TRSOOS $199 00 - continuous forms. on overlays. o r on computer 
bers In which they appear) .. se~rches for any spec1hc generated IRS approved forms. Mainta ins c lmt his1ory 
vanables or strings (with the hne number 1n which (23) INCOME TAX PAC Professional mcome tax hies interact ive with CP/A1ds General Ledger...$995 

0 
package most fo1ms and schedules ... output to video 
or line prmter .automa11c memory storage ol all (12) GENERAL LEDGER II (CPAids) ...desi~ned for 
1nformatton .. data can be loaded from d1sket1 e, - CPA·s.,.stores complete 12 m onth d.etailed history of 

D 	 they appear) ... $50. t 
(11) DEVEL OPMENT PACKAGE (Race! Computes) ... 

SUPERZAP (to see. print or change any byte on a 
 changed and ed1ted...bu1l t m error checking . . $ 199.95. 	 transactions...gener ates financial s tatements. 

depreciation. loan amortizations, journals, trial diskette) ..Disassembler and MOD-JI interface to the balances. statements ot changes in fin ancial position. 
Machine, S iar-Trek Ill. Concentration. Treasure Hunt, • 

S* 	 (24) COMPUTER GAMES (SBSG) ..Mean Checker J
and compilation leuers ...1ncludes pay1oll system with 
automating posting to general ledgers...prints 
payroll register. w 2·s and payroll checks...$450 

......................................................B.• .nc• o•.•D•og..S•1•ar• A• d• v•e•n•1u•r•e .•..• $7• 4•.9•5 ............t 

(13) ELECTRIC PENCIL (Michael Shrayer Software) 
.. .Comp~ete word processor with extensive edi ting 
and printer formatting features ...$275 (StandardNEW TOLL-FREE printer 11ersion)...$300 (OIABLO, NEC or OUME 
version) 

-
(14) BASIC COMPILER (M1crosoft) ... changes your 

~~~~=:~:i~.~~n~~ ~.~'ittit'~e~~~z~;e,e... 1ncreases 
ORDER LINE t 

(OUTSIDE OF N.Y. STATE) ­50 N. PASCACK ROAD I 

SPRING VALLEY, NEW YORK 10977 
 (CP/M IS A REGISTERED TRADEMARK(800) 431-2818 OF DIGITAL RESEARCH) 

HOUR

24 ORDER 
 NEW!!! 

LINE MOD·ll NEWSLETTER 
$12/year (or 12 l••ue•)(914) 425-1535 
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•••EVERYTHING FOR YOUR TRS·80'e•• 

• TRS-80~ is a trademark of the Radio Shack Division of Tandy Corporation 

1 00 stJPER !MASTER PAC IOO 
gQGRAMS L.:;;t EDITION (COMPLETELY REVISED) 


p FOR YOUR TRS·80™ LEVEL II MICROCOMPUTER 

ALL ON CASSETTE OR DISKETTE 

m_.m ---=-=-~----~-----=--..------• • • • ----...- -_. Jll.. • - • ..__.. - ~ ..-- • 

BUSINESS AND PERSONAL FINANCE 
I. CHECKBOOK MAINTENANCE 
2. TIME FOR MONEY TO DOUBLE 
J. FEDERAL FICA & WITHHOLDING TAX 
J. COMPUTATIONS 
4. HOME BUDGET ANALYSIS 
5. ANNUITY COMPUTATION ustNESS 
~: g~~JtJC~~gM PURCHASE B 
8. NEBS CHECK PRINTER 
9. DAYS BETWEEN DATES 

10. MORTGAGE AMORTIZATION TABLE 
11. INVENTORY CONTROL 
12. PORTFOLIO VALUE COMPUTATIONS 

IJ. VALUE OF A SHARE OF STOCK 

14. SALES RECORD KEEPING SYSTEM 
15. FUTURE VALUE OF AN INVESTMENT 
16. EFFECTIVE INTEREST RATE (LOAN) 
17. PRESENT VALUE OF A FUTURE AMOUNT 
18. RATE OF RETURN.VARIABLE INFLOW 
19. RATE OF RETURN-CONSTANT INFLOW 
20. REGULAR WITHDRAWAL FROM INVESTMENT 
21. STRAIGHT LINE DEPRECIATION 
22. SUM OF DIGITS DEPRECIATION 

2J. DECLINING BALANCE DEPRECIATION 

24. BREAK EVEN ANALYSIS 
25. SALVAGE VALUE OF INVESTMENT 
26. PAYMENT ON A LOAN 
27. FUTURE SALES PROJECTIONS 
28. CREDIT CARD FILE 
29. ECONOMIC ORDER QUANTITY (EOQ) 

INVENTORY MODEL 

JO. VALUE OF HOUSE CONTENTS 
 so.i ...L 
JI. TEXT EDITOR pw:<l\ I"",. 

J2. MONTHLY CALENDAR El 

JJ. DAY OF WEEK 

34. CASH FLOW VS. DEPRECIATION ...ice< 
35. COMPLETE MAIL SYSTEM CJN-1"" El 
36. INTEREST RATE ON A LEASE II' 

STATISTICS AND MATHEMATICS 
37. RANDOM SAMPLE SELECTION 

J8. ANGLO -METIC CONVERSION 

J9. MEAN, STANDARD DEVIATION, 


MAXIMUM AND MINIMUM 
40. SIMPLE LINEAR REGRESSION 
41. MULTIPLE REGRESSION ANALYSIS 
42. GEOMETRIC REGRESSION 
43. EXPONENTIAL REGRESSION 
44. SIMPLE MOVING AVERAGE tSTJCS 
:~ : ~~P}6JAiisfEsT STAT 
47. NORMAL PROBABILITIES 
48. BINOMIAL PROBABILITY 
49. POISSON PROBABILITY 
50. MATRIX ADDITION AND SUBTRACTION 
51. MATRIX TRANSPOSE 
52. MATRIX INVERSE 
53. MATRIX MULTIPLICATION 
54. SOLUTION OF SIMULTANEOUS EQUATIONS 
55. QUADRATIC FORMULA 
56. LINEAR EQUATION SOLUTIONS 
57. ROOT HALF INTERVAL SEARCH 
58. ROOTS OF POLYNOMIALS 
59. ROOTS-NEWTON'S METHODS 
60. PRIME FACTORS OF INTEGER 
61. LEAST COMMON DENOMINATOR 
62. RADIAN-DEGREE CONVERSION 
63. NUMERICAL INTEGRATION 

UTILITIES 
64. QUICK SORT ROUTINE 
65. PROGRAM STORAGE INDEX 
66. MULTIPLE CHOICE QUIZ BUILDER 
67. FORM LETTER WRITER 
68. SHELL SORT 
69. CASSETTE LABEL MAKER 
70. CODES MESSAGES 
71. MERGE TWO FILES 
72. SORT WITH REPLACEMENT 

MATH 


- .:;m--,.wo •m=-DOCm. 

GRAPHICS 

7J. DRAWS BAR GRAPH 

74. DRAWS HISTOGRAM 
75. MOVING BANNER DISPLAY 


G AMBLING AND G AMES 

76. RANDOM SPORTS Q UIZ 
77. GOVERNMENT QUIZ 
78. HORSE RACE 
79. MAGIC SQUARE 
80. ARITHMETIC TEACHER 
81. HIGH LOW GAMBLE 
82. UNSCRAMBLE LETTERS 
83. HANGMAN 
84. GAME OF NIM G 
85. RUSSIAN ROULETTE G .. ~-UN 
86. ROULETTE GAME ,.aaP 
87. ONE·ARMED BANDIT 
88. HIT THE TARGET 
89. WALKING DRUNK 
90. STATE CAPITAL QUIZ 
91. TIC.TAC.TOE 
92. DICE GAME 
93. LUNAR LANDAR GAME 
94. BIORHYTHM 
95. HORSE SELECTOR (CLASS CALCULATOR) 
96. RANDOM DICE ROLL 
97. RANDOM ROULETTE ROLL 
98. RANDOM CARD DEALER 
99. GUESS THE NUMBER 

100. WHITE OUT SCREEN 

GUARANTEED SATISFACTION 

30-DAY MONEY BACK GUARANTEE ON ALL SOFTWARE 


............................ .. " .. ......... ............................................................................ 


NEW TOLL-FREE 
HOUR 

50 N. PASCACK ROAD ORDER LINE 24 ORDERSPRING VALLEY, NEW YORK 10977 
(OUTSIDE OF N.Y. STATE)LINEPLEASE SEND ME: 
(800) 431-2818

0 MASTER PAC 100 CASSETIE VERSION . . - .......... $59.95 (914) 425-1535 
0 MASTER PAC 100 DISKETIE VERSION . .... ......... $59.95 * All orders processed within 24-Hours 
0 MASTER PAC 100 (TRS-80 MODEL II VERSION) ...... $99.95 * 30-Day money back guarantee on all Software 

CREDIT CARD NUMBER ...... ........ ....... . ........ . . .................................. .. ...... EXP. DATE ............... - .... ..... ­

SIGNATURE .. . .. . ... . ... • .... ....... ........ . ........ . ........... •....................... • ... • .......... . ... . .. .. .. • .... _...... . .. . __ . 


NAME -·· ··· ········ · ··· · ······· ··-···· ······· ··· ···········-··········································· · · ·· · · ·················-······ 

ADDRESS ......... .... . .......... . ......... CITY........................................STATE .............. . ZIP .............. _.. .. 
•••ADD $3.00 FOR SHIPPING IN UPS AREAS• ADD $4.00 FOR C.O.D. OR NON-UPS AREAS e ADD SS.00 OUTSIDE U.S.A, CANADA & MEXICO ••• 
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•••EVERYTHING FOR YOUR TRS·80'e•• 

TRSllO Is a rrademark of the Radio Sh ack Divisio n o f Tandy Corporation 

.. BUSINESS PAC 100 
, .. /~

essed within 24-Hou;~ 100 Ready-To-Run
All orders pro<: bock guarantee on* 30-DaY money ~Software Business Programs 
~ 

(ON CASSETTE ORDISKETTE)••••.lncludes 110Page Users Manual•••••5 Cassettes (OrDiskettes) 
Inventory Control..•••PayroU•••••Bookkeeplng System.••••Stock Calculations••••• 
Checkbook Malntenance••••.Accounts Recelvable••••.Accounts Payable••••• 

BUSINESS 100 PROGRAM UST 

1 RUL.E78 
2 ANNUi 
3 DATE 
4 DAYY'EAA 
5 LEASEJNT 
6 BREAKEVN 
7 DEPRSL 
8 DEPRSY 
9 DEPRDB 

10 DEPRDDB 
11 TAXDEP 
12 CHECK.2 
13 CHECKBKI 
14 MORTGAGE/A 
15 MULTMON 
16 SALVAGE 
17 RRVARJN 
18 RRCONST 
19 EFFECT 
20 FVAL 
21 PVAL 
22 LOANPAY 
23 REGwrnt 
24 SIMPDISK 
25 DATEVAL 
26 ANNUDEF 
27 MARKUP 
28 SINKFUND 
29 OONDVAL 
30 DEP\ETE 
31 BLACKSH 
32 STOCVALl 
33 WAJNAL 
34 OONDVAl2 
35 EPSEST 
36 BETMLPH 
37 SHARPE! 

38 OP'TWRfTE 

39 R1VAL 

40 EXPVAL 

41 BAYES 

42 VALPRl'IF 

43 VAlADINF 

44 CITlUTY 

45 SM'l..EX 

46 TRANS 

47 EOQ 

48 Q'.JEUEI 

49 CVP 

50 CONDl'ROF 

51 OPTLOSS 

52 FQUOQ 


~ 

53 FQEOWSH 

54 f'QE.OQPB 

55 Q(E.(ECB 

'6 l'ICFNW. 

57 PllOfTI[) 

'8 CAP! 

lnt6est Apportionment by Rule ol the 78's 
Annuity computation program 
lime between dales 
Day of year a particular date fal ls on 
lnte~st rate on lease 
Breakeven analysis 
Sb'aightline depreciation 
Sum of the digits depreciation 
Declining balance depreciation 
Double declining balance depreciation 
Cash flow v.s. depreciation tables 
Prints NEBS checks along with daily ~ister 
Oieckbook maintenance program 
Mortgage amortization table 
Computes time needed for money to double, triple, ~c. 
Determines salvage value of an investment 
Rate of return on investment with variable inflows 
Rote of return on investment with constant inflows 
Effective inte~st rate of a loan 
Futu~ value of an investment (compound inte~st) 
Present value of a futu~ amount 
Amount of payment on a loan 
Equal withdrawals from investment to leave 0 over 
Simple discount analysis 
Equivalent & nonequivalent dated values for ob!ig. 
Present value of deferred annuities 
:I\ Markup ana~s for items 
Sinking fund amortiultion program 
Value of a bond 
Depletion analysis 
Black Scholes options anal)5is 
Expected ..Sum on stock via discounts dividends 
Value of a warrant 
Value of a bond 
Estimate cl future earnings P"' share for company 
Computes alpha and beta variables for stock 
Portfolio selection m odeH.e. wMI stocks to hold 
Optlon WTiting computations 
Value of a right 
Expected value ana~s 
Bayesian decisions •: 0 CASSETl'E VERSION 999.95 NEW To
Value ol P"'fect infonnation LL.FREE
Value ol additional Information : 0 DISKETl'E VERSION $99.95 
Derives utility function ORDER L 
U.- prognunmlng solution by simplex ~ 0 TRS-80* MODEL D VERSION $149.95 rours10E OF N INE 
Transportation~ for linear progranvning 
Economic order quantity in-.tory model 
Single - q~ng (waiting line) model 
c.o.t~meprofk analysis 
Condllonal prolk tables 
Opportunity loss tables 
Fbced quanlity economic order QUIWltity model 

HOUR ~ 
Dl!8ClllP'l10ft 

24 oROER•,.. eboW! but 1'lllh lllOltages pennllllOd 
,.. eboW! but 1'lllh quantity price breala •• 50 N. PASCACK ROAD ~ L\NE 
COit~ Wllldng h .wlylil SPRING VALLEY, NEW YORK 10977 ~. '. 1535 
Nd cmMlow erwlylll for ~--- ­ ~ l914) 425­~~d. project 
c.p.A»tl. Pl'. Model ~ d project 

••••••• 

59 WACC 
60 COMP6/'\L 
6 1 DISCB/'\L 
62 MERG/'\N/'\L 
63 FlNRAT 
64 NPV 
65 PRJNDLAS 
66 PRINDPA 
67 SEASIND 
68 TlMETR 
69 TIMEMOV 
70 FUPRINF 
71 M/'\JlPAC 
72 LETWRT 
73 SORT3 
74 LABELI 
75 LABEL2 
76 OOS8UD 
77 TJMECLCK 
78 ACCTPAY 
79 INVOICE 
80 INVENT2 
81 TELDIR 
82 TIMUSAN 
83 ASSIGN 
84 ACCTREC 
85 TERMSPAY 
86 PAYNE.T 
87 SEUPR 
88 ARBCOMP 
89 DEPRSF 
90 UPSZONE 
91 ENVELOPE 
92 AUTOEXP 
93 INSFll.E 
94 PAYROU2 
95 OIL.ANAL 
96 LOANAFFD 
97 REN'Tl'RCH 
98 SAL.ELEAS 
99 RRCONVBD 

100 PORlVAL9 

ADD $3.00 FOR SHIPPING IN UPS AREAS 
ADD $4.00 FOR C.O.D. OR NON-UPS AREAS (BOO) 431:2;;~'
ADD SS.00 OUTSIDE U.S.A, CANADA & MEXICO 

Weighted avemge cost of capital 
True rate on loan with compensating bel. ~ui~ 
True rate on d iscounted loan 
Merger analysis computations 
Financial ratios for a firm 
Net present value ol project 
La~ price indei< 
Paasche price inde>< 
ConslJ\Jcts seasonal quantity indices fo r company 
lime series analysis linear trend 
lime series analysis moving average trend 
Fut~ price estimation with inflation 
Mailing list system 
Letter writing system-Links with M/'\JlPAC 
Sorts list ol names 
Shipping label mak.,.. 
Name label maker 
DOME business bookkeeping system 
Computes weeks total hours from timeclock irlo. 
In memory accounts pay11ble S'JStem-stol'age permitted 
Generate invoice on sc=n and print on printer 
In memory inventory control system 
Computerized telephone d irectory 
lime use analysis 
Use d assignment algorithm for optimal job assign. 
In memory accounts ~eivable system-storage ok 
Compa= 3 ~ ol ~payment of loans 
Computes gross pay ~ui~ for given ~ 
Computes selLing price for given after tax amount 
Arbitrage computations 
Sinking fund depreciation 
finds UPS zones from zip code 
Types envelope including rdum add~s \ 
Automobile expense analysis 
Insurance policy file 
In memory payroU system 
Dilution analysis 
Loan amount a borrower can afford 
Purchase price for ~tal property 
Sale-leaseback analysis 
Investor's rate cl return on conv....table bond 
Stock market portfolio storage-valuation program 
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•••EVERYTHING FOR YOUR TRS·80'e•• 
TRS-80 Is e lred emer k o f rhe Radio Sherk Div i s io n o f Ta n dy Corporarlo n 

*All orders processed within 24-HoursCOORDINATED * 30-Day money back guarantee on all Software 
*Add $3.00 for s hipping in UPS AreasBUSJNESS *Add $4.00 for C.O.D. or NON-UPS Areas 

*Add $5.00 outside U.S.A., Canada & Mexico 

SYSTEMS 
FACTS ABOUT THE S.B.S.G. BUSINESS PACKAGES 

1. S.B.S.G. is a sophisticated Business Software System designed for the serious businessman. 
2. Each of the S.B.S.G. Business Modules may be purchased separately ...or you may purchase the entire coordinated business system. 

3. Modu les purchased separately do not coordinate w ith the General Ledger (although for the standard S.B.S.G. fee, the user may upgrade his 
individual modules for the coordinated system). 

4. Foolproof, Step-By-Step procedures are supplied, p lanned and documented for the First-Time Computer User. All p rograms are self-
explanatory, tell ing the user what is required at every step. 

5. Programs are written in BASIC and the source code listing is supplied for those users who decide to modify the original system. 

6. A complete users manual is supplied with each module. 

7. Demo Data diskettes are supplied with sample data. 

8. S.B.S.G. has an In-House staff that can answer questio ns and problems related to the proper use of the S.B.S.G. Business System (on the 
telephone or through the mail). 

9. First-Time Computer Owners Note-Instructions are provided for entering state payroll withholding tables. There is an additional charge if 
you prefer to have S.B.S.G. Programmers insert the correct data. 

10. Minimum system requ irement is 2-drives to run any single module. 

11 . Minimum system requirement is 3-drives to run the coord inated business system (AR-AP-GL) or (AR-AP-GL with PAYROLL). 

12. Minimum system requirement is 4-drives to run the extended coordinated system (AR-AP-GL­ PR and INVENTORY/ INVOICING). 

13. The A. OSBORNE & ASSOCIATES business manuals are provided FREE with each order (they may be purchased separately at $20 per 
manual) . 

14. The INVENTORY and INVOICING modules are origina l programs written by S.B.S.G . 

15. Each module can be purchased as independent modules to run on a 2 or more drive system except INVOICING. 

16. Memo ry requirement is 48K for the MODEL-I and 64K for the MODEL-II. 

17. All S.B.S.G. BUSINESS SYSTEMS may be upgraded up to 4-disk drives. No data is ever lost during an upgrade. There is a standard S.B.S.G. 
charge for all upgrades. 

ACCOUNTS PAYABLE 

The accounts payable system receives data concerning purchases from 
suppl iers and produces checks in payment of outstanding invoices. In 
addition. it produces cash management reports. This system aids in 
tight financ ial control over all cash disbursements of the business. 
Several reports are available and supply information needed for the 
analysis of payments, expenses, purchases and cash requirements. All 
A/ P data feeds General Ledger so that data is entered into the system 
just once. These programs were developed 5 years ago for the Wang 
micro-computer and have been tested in many environments since 
then . The package has been converted to the TRS-80'" and is now well 
documented. on-line. interactive micro-computer system with the 
capabil ities of (or exceeding many larger systems). 
CAPABILITIES: 
* menu driven; easy to use; full screen prompting and cursor control * invoice oriented; everything revolves around the invoice: handles 

new invoice or cred it memo or debit memo* invoce information recorded: invoice #, description. buyer. check 
register#, invoice date, age date. amount of invoice, discount (in %), 
freight. tax ($) . total payable* transaction print and file maintenance procedures insure accuracy* flexible check calculat ion procedure; allows checks to be calcu lated 
for a set of vendors-or-for specific vendors* program prints your checks; contiguous computer checks with your 
company letterhead can be purchased from SBSG

* reports include (samples on back) : 
• open item l isting/c losed item list ing - both detail and summary 
• debit memo listing/c redi t memo listing 
• aging 
• check register report (to give an audit trail of checks printed) 
• vendor listing and vendor activity (activi ty of the whole year)* fully linked to GENERAL LEDGER: each invoice can be distributed 

to as many as five (5) different GL accounts: system automatically 
posts to cash and A/P accounts 

ACCOUNTS RECEIVABLE 

The objective of a computerized AIR system is to prepare accurate and 
timeley month ly statements to credit customers. Management can 
generate information required to control the amount of credit extended 
and the collection of money owed in order to maximize profitable credit 
sales while minimizing losses from bad debts. The programs com­
posing th is system were developed 5 years ago, especially for small 
businesses using the Wang Microcomputer. They have been tested in 
many environments since then. Each module can be used stand alone 
or can feed General Ledger for a fully integrated system. 
CAPABILITIES:
* menu driven; easy to use: full screen prompting and cursor control* invoice oriented; invoices can be entered before ready for bi ll ing, 

when ready for bil ling, after bi lling or after paid * allows entry of new invoice. credit memo. debit memo, or change/ 
delete invoice* allows for progress payment* transaction information includes: 
• type of A/ R transaction • billing date 
• customer P.O. # • general ledger account number 
• description of P.O. • invoice amount 
• shipping/ t ransportation charges 
• tax charges 
• payment 
• progress payment information 
• transaction print & file maintenance procedures insure accuracy * customer statements printed; computer statements with your com­

pay letterhead can be purchased from SBSG* reports include: (samples on back) 
• listing of invoices not yet billed 
• open items (unpaid invoices) 
• closed items (paid invoices) 
• aging* fully linked to General Ledger: will post to applicable accounts: 

debit A/ R, credits account you specify 
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•••EVERYTHING FOR YOUR TRS·80Te•• 

TRS-80 Is a rradem ark o f 1he Rad io Sh ack D i v i s ion of Tandy Corporallo n 

PAYROLL 
Payroll invoices many complex calculations and the production o f 
reports and documents, many of which are required by government 
agenc ies. It is an ideal candidate for the computer. With this Payroll 
system in-house, you can promptly and accurately pay your employees 
and generate accruate documents/reports to management , employees, 
and appropriate government agencies concerning earnings, taxes, and 
other deductions. The package has been converted to the TRS-80'" and 
is now a well documented, op-line, interactive, micro-computer system 
wi th the capabilities of (or exceeding) many larger systems. 
CAPABILITIES:
* performs all necessary payroll tasks including: 

• 	 file maintenance, pay data ent ry and verification 
• 	 computation of pay and deduction amounts 
• 	 printing of reports and checks* can handle salaried and hourly employees* employees can receive: 
• 	 hourly or salary wage 
• 	 vacation pay 
• 	holiday pay 
• piecework pay 

• overtime pay 
* employees can be paid using any combination of pay types (except, 

hourly cannot receive salary and salary cannot receive hourly)* special non-taxable or taxable lump sums can be paid regularly or 
one time (bonus, reimbursements, etc) * health and welfare deductions can be automatically calculated for 
each employee* earnings-to-date are accumulated and added to permanent records; 
taxes are computed and deducted: US income tax, Social Security 
tax, state income tax, other deductions (regular or one time) * paychecks are printed; computer checks with your company letter­
head can be purchased from SBSG* calculations are accumulated for; employee pay history, 941A re­
port, W-2 report, insurance report. absentee report* fully linked to General Ledger. Each employee's payroll information 
can be distributed to as many as (12) twelve different GL accounts; 
system automatically posts to cash account 

INVENTORY CONTROL/INVOICING
* ISAM (Indexed Sequential Access Method) eliminates the necessity 

for time consuming sort.* Pre-Allocated Files for IMMEDIATE update and inquiry capabili ties. * Fast Disk storage and retrieval. * Inventory Master Record includes.. . c lass .. . SKU ...Division... Retail .. 
Cost...Beginning Balance ...Period Sale Units... Period Receipts ... On 
Order...On Hand... Minimum Reorder Point...Recommended Re­
order AmounLVendor Number... Period Sale Dollars... YTD Sale 
Units... YTD Sale Dollars.* Calculated and Displayed Formulas include...Gross Margin ($) ... 
Gross Margin (%) ... Gross Margin ROI (%) ...Average Inventory Retai l 
($) ... Average Inventory Cost ($) ... Turn-Over(%) .* Reports Generated include...Master File Listing... Class Description 
Listing ...Transaction Audit Trail... Minimum Reorder Point by Ven­
dor...Retail Price List...Retail & Cost Price List... Period Sales Report 
...Year to Date Sales Report...Stock Status (Screen or printer output) 
.. .Commission Report (for salesmen and buyers). * Transaction Types include...Sales, Vendor Receipts.. . Vendor 
Orders ... Customer Returns ... Vendor Returns...Transfer Stock. 

GENERAL LEDGER 
The General Ledger accounting system consolidates financial data 
from other accounting subsystems (A/ R. A/P, Payroll, direct posting) in 
an accurate and timely manner. Major reports include the Income State­
ment and Balance Sheet and a "special" report designed by manage­
ment. The beauty of this General Ledger system is that it is completely 
user formatted . You "customize" the account numbers, descriptions. 
and report formats to suit particular business requi rements. These 
programs were developed 5 years ago for the Wang micro-computer 
and have been tested in many environments since then. The package 
has been converted to the TRS-80'" and is now a well documented, on­
line. interactive micro-computer system with the capabil ities of (or 

exceeding) many larger systems. 

CAPABILITIES: 

* more than 200 chart of accounts can be handled* account number structure is user defined and controlled* more than 1, 750 transactions may be entered via: 

• 	 direct posting; done by hand; validated against the account file 
before acceptance 

• 	 external posting; generated by AIR, A/P, Payroll or any o ther 
user source * data is maintained and reported by: 

• 	 month 
• 	 quarter 
• 	 year 
• 	 previous three quarters* reports (samples on back) include: 
• 	 trial balances 
• 	 income statement 
• 	 balance sheet 
• 	 special accounts reports and more.....* user formats reports with the following designated as you wi sh: 
• 	 titles 
• 	 headings 
• 	 account numbers 
• 	 descriptions 
• 	 subtotals 
• 	 totals 
• 	 skip lines 
• 	 skip pages 

* up to eight levels of totals - fully user designated* menu driven; easy to use; full screen prompting and cursor control 

50 N. PASCACK ROAD 

SPRING VALLEY, NEW YORK 10977 


NEW TOLL-FREE 

ORDER LINE HOUR ~ 
(OUTSIDE OF N.Y. STATE) 24 ORDER 
(800) 431-2818 	 LINErii> 


~(914) 425-1535 

PRICING MOD-1 MOD-II MOD-Il l 
VERSION VERSION VERSION 

ACCOUNTS RECEIVABLE . ... .. .. . .. .. . . .. .. .. .. .. .. .. .. .. ...................... .... .. . $125 $225 $199.95 
ACCOUNTS PAYABLE ...... . , ... , ........ . .. . .. .. ... . ... . .. .. ... . ... . ... .. ......... . .. $125 $225 $199.95 
GENERAL LEDGER ...... , . .. • ... • ... • .. . • ... ....•...•........ .. , . , ..•. , .............. . $125 $225 $199.95 
PAYROLL ................ • ... . ... • ....... • ... • ... • ... • .. . • ... • . .. • . .. • ... •... . ... ..... . $125 $225 $199.95 
INVENTORY .......... ....................... ............. . .. ... . . ,$1 75 $275 $199.95 
INVOICING .... . ...... . . .. .. . ...................... ......... .............. .... •... • ... • $150 $250 $199.95 
COORDINATED INVENTORY/ INVOICING ACCOUNTS RECEIVABLE ... • ... • ... • ... • . ... $449 $749 $599.95 
COORDINATED AR-AP-GL ................................. ............ ............... . $375 $675 $599.95 
COORDINATED AR-AP-GL w ith PAYROLL .......................................... . .. . $495 $899 $799.95 
EXTENDED COORDINATED AR-AP-GL INVOICING/ INVENTORY with PAYROLL ........ . $799 $1299 $1199.95 
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THE ORIGINAL MAGAZINE FOR 

OWNERS OF THE TRS-80™* MICROCOMPUTER 


* TRS-80'" IS A TRADEMARK OF TANDY CORP. 

SOFTWARE 

FOR TRS-80'" 

OWNERS 

MONTHLY NEWSMAGAZINE 

Practical Support For Model I, II & III 


•PRACTICAL APPLICATIONS 
•BUSINESS 
• 	GAMBLING • GAMES 
•EDUCATION 
• 	PERSONAL FINANCE 
• 	BEGINNER'S CORNER 
• 	NEW PRODUCTS 
• 	SOFTWARE EXCHANGE 
• 	MARKET PLACE 
• 	QUESTIONS AND ANSWERS 
• 	PROGRAM PRINTOUTS 
.... AND MORE 

!Now IN OUR 4th YEAR 
PROGRAMS AND ARTIC LES PUBLISHED IN RECENT ISSUES 
INC LUDE THE FOLLOWING: 

• FINCALC A COMPLETE FINANCIAi. APPLICATIONS PACKAGE 
• INFORMATION SYSTEM HEVIEW 
• STATISTICAL COMBINATIONS 
• PASCALS TRIANGLE 
• ASSEMBLY l.ANC;UAGE FOR BEc;JNNEHS 
• DISK Fil.ES 
• MOD Ill REVIEW 
• KEYBOAHD THUNDEH AND l.IGHTINC; EXl'l.AINEll 
• DOS COMMAN DS IN l.EVEI. II 
• PROBABILITY CURVE GFNERATOH 
• CAl.CUl.ATOH SIMULATIONS 
• THE MECiABYTE GAP 
• STOCKS AND BONDS 
• BUDCiET ANALYSIS !FOR BUSINESS AND HOMl-:l 
• NEWDOS 80 HEVIEW 
• DUTCHING THE HORSE SYSTEM THAT CAN'T 1.0SE 
• A SIMULATED GOLF GAME 
• CONTINUOUS FORM SOURCES 
• 	 TAX SAVER REVIEW 


. AND MORE 


~~ oJc ~~~'\:ior< [!:™~A(~] A Complete Financial Analysis Package Used

-C::::'O~~~ \\sc\\\\' To Calculate Markup, Margin , Annuities, Compound Interest , Nominal 

~ ~ 5\) o\\ And Effective Rates , Sinking Funds, Mortgage Calculations, Future Value, 


£~{.~ ~\.. Savings and Insurance , Percentage Difference Between Two Numbers, 

\\ Amortization Schedule and More . .... . 

SEND FOR OUR NEW 64 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS80'" PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE) $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE 

* All programs are supplied on casse tte (a dd $3 for Diskette Version - add $5 for modified Mod·ll Version). ....................................... ................................................................................. 
NEW TOLL-FREE 

SO N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

ONE YEAR SUBSCRIPTION $24 
ORDER LINE 

(OUTSIDE OF N.Y. STATE) 
S18 

TWO YEAR SUBSCRIPTION $48 . . 

SIGNATURE______ ________ _ _ 

' NEW!!! 
MOD·ll NEWSLETTER 

SAM PLE OF LATEST ISSUE $ 4 

START M Y SUBSCRIPTION WITH ISSUE .. 

(800) 431-2818 

(#I July 1978 • 11 12 June 1979 • ll24 ·July 1980 • #30 . January 1981) 

NEW SUBSCRIPTION RENEWAL . . . 

CREDIT CARD NUMBER 

HOUR -/
24oRDER ~ 

LINE 

- ­ (914) 425-1535 

ADDRESS CITY STATE ZIP ______ 
** 0 ADD $12/ YEAR (C ANADA, MEXICO) - ADD $24/YEAR AIR MAIL - OUTSIDE OF U.S.A.. C ANADA & MEXICO 0 ** 
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• A ll o rders processed within 24-Hours* 30-Day money bac k guarantee on all TRS DOS Software
••EVERYTHING FOR YOUR TRS·80™ • • * Add $2.00 fo r s hipping in UPS Areos 

*Add $4.00 for C'.0.V. o r N ON-VPS ArPos 
*Add $5. 00 outside US. A ., Canada & Mexico 
* w.. will match any bonafide ad uertised priceMODEL Ill in any of the Major Compute r Maga z ines 

• TRS-IO K a tr~d~mark of Tandy Corp. 

(1) GENERAL LEDGER, ACCOUNTS RECEIVABLE, ACCOUNTS PAYABLE, PAYROLL, 
INVENTORY CONTROL ANO INVOICING (Small Business Group) .. .. an ex tensive business 
system for the serious user..... can be used one module at a time or as a coordinated system 
$199.95 per module ....$1199.9S tor the complete system.· 

(2) MASTER 	 PAC 100 .... 100 essential programs .. .. BUSINESS.. .. PERSONAL FINANCE.. 
STATISTICS.. .. MATH ... .GAMBLING.. GAMES ... inclu.~es 125 page manual and 5 diskettes 

$59.95 

(3) BUSINESS PAC 100 ... . 100 essentoal business programs .. ..INVENTORY CONTROL ... PAY­
ROLL ..BOOKKEEPING SYSTEM ...STOCK CALCULATIONS. .. CHECKBOOK MAINTEN­
ANCE .... ACCO\.!NTS RECEIVABLE . ..ACCOUNTS PAYABLE .. includes 125 page manual 
and five diskettes $99.95 

(4) 	INFORMATION SYSTEM (The Boltom Shelf)....An in-memory information system for small 
mailing lists. inventories (i.e. books. articles. records. program reference files) .Can be used 
for anything that you would use rolodex or index card files... Up to ten user define fields .. 
Programmable printouts tor rolodex cards. mailing labe ls. etc .. ...Will ident ify all records that 
contain a group ol characters you've entered even 11 that group is in the middle of a line .....Sorts 
data base by any fie ld $49.so• 

(5) DATA MANAGER 11 (The Bottom Shell) ....RANDOM ACCESS Dis< based DATA MANAGE­
MENT SYSTEM (Similiar to INFOAMATION SYSTEM abo>e .......but RANDOM ACCESS 
STORAGE expands the amount of storage space avai lable) .. .. Used 10 replace indeic cards for 
medium sized mail lists. inventories. personnet records. sales prospects, etc.... Uses up to four 
disk drives on line ....Up to twenty user defined f ields. programmable printouts for rolodex 
cards. etc .. .. will ident ify all records that con tain a group of characters you've entered even it 
that group is in the middle of a line... maintain up to 5 changeable pre.sorted "key" files .. .. 
variable length random records (the smaller the record you define. the more records yu can 
store) $99.95' 

(6) 	BUSINESS M AIL SYSTEM (The Bottom Shelf) .. ..Handles large mailing lists (up to 150,000 
names) ... supports 3 or 4 tine addresses .... files automatically in zip code order. alphabetical 
within zip code.... .formats for 1 to 4 across mail ing labels .. .. suppor! s quick disk location of 
single or mult iple names..... meets all industry and postal standards .. .. numeric code fields 
included for printing selected records $125.00* 

(7) ANALYSIS PAO {The Bottom Shelf) ...A Columnar Calculator for financial analys is, line item 
budgeting, cost analysis, sales analysis and almost any financial function {and many statistical 
func tions) ... create matrixes ol 29 )( 39... . make all entries at onetime either by row or column... 

add. delete. move or swi tch columns and rows....edit any data from fu ll screen display..... add. 
subtract. multiply and divide one column by another and put results in designated column (up 
to six calcu lations can be made and placed in designated column) .... define columns as con­
stants ....save calculations and formulas on disk... . resu lts can be ponted in a variety of report 
formats $99.95* 

(8) CHECKBOOK II (The Bottom Shelf) .. A complete in memory checkbook balancing and 
reconcilliation program.. live column keyboard input with 5 characters for check number. 16 
for payee. 4 for code .. .. numerical sort rou tine $49.50 * 

(9) CHECK REGISTER ACCOUNTING SYSTEM (The Bottom Shelf) .. ... A complete random access 
checkbook system ... ..set and define up to 60 accounts with as many income accounts as you 

choose... ..complete checkbook balancing and reconcilliation.. ...sing le entry input where 
transaction can be dispersed over several accounts... ..enables user to make a 64-character note 
on each transaction .... print out your own check after data entry ....prints monthly summaries of 
each account with month and year·to-date totals ... . create a suspense file to remind you of 
commg expenses... ..Reports generated included Check Register (for any month). notes to 
Check Register, Income/ Expense Distribution Report. Statement of Selected Accounts. Bank 
Reconcile Statement. Suspense File an d Full Account Distribution Statement $74.95* 

(10) 	LIBRARY 100 (The Bottom Shelf) ..... 100 Programs on a broad range of topics....Finance .. . 
Educat ion .... Graphics ... .Home.. ..Games..... CASSETTE VERSION $49.50 
DISK VERSION $74.95 

(11 ) ADVENTURE (by Scott Adams) .. . A series of games (for ages 10-99) .. ...wander through en­
chanted worlds seeking treasures .. .. 1. Adventureland....2. Pirate's Adventure . .. . 3. Mission 
Impossible Adve~ture. ...4. Voodoo Castle ....5. The Count.. .. 6. Strange Odyssey.. .. 7. Mystery 
Fun HouSe .... 8. Pyramid o l Doom. . 9. Ghost Town ... (#1 and #2 recommended fo r the m ovte 
adventure).....Each adventure $14.15 (jon cassette) .. .. Diskette versions sold in groups of three 

at $38.85 per three programs (#1 - #3, #4 - •6. #7 - #9). 

(12) HORSE SELECTOR II (Or. Hal Davis) .. ..New simplified version of the original Horse Selector 
( for flal s) ..... The first Horse Selection System to actually calculate the estimated offs for each 

horse..... easy to follow rules .... uses 4 factors (speed rating, track variant. distance of the 
present race , distance o f the last race) .. .. calculated estimated odds .. .. FREE OUTCHING 
TABLES allows betting on 2 or more horses with a guarantee~ profi t $50.00 

(13) MON-3 •nd MON-4 (Howe Software) ... ..Powerful u til ity programs enabling you to interact 
directly with your TAS-10 in MACHINE LANGUAGE.... .The monitor comes with complete 
40-page instruction manual making it useful for both the beginner and advanced programmer... 
s imple commands make it easy to use .... .functionS include DISPLAY, DISASSEMBLE, M OVE 
and COMPARE, SEARCH, MODIFY, RELOCATE, PAINT. READ and WAITE, UNLOAD, SAVE 
and READ. INPUT and OUTPUT. SEND and RECEIVE ..... MON-3 $38.85 (for casselte) ..... 
MON-4 $41:85 (tor disk). 

.-See List of Advertisers on page 306 

(14) SMART TERMINAL (Howe Software) .... enables your TRS-80 to be used as a remote terminal 

to a t ime sharing computer syslem $81.95 

(15) 	FAST SORT (Howe Software) ...a series of machine-language subroutines to sort data from 
BASIC programs... . data may be alphabetic (string) or numeric .. ..easily interfaced with your 
BASIC programs (no machine language knowledge i s necessary) $9.95 

(18) MAILING LIST (Howe Software) .. ..maintains mailing lists of over 1000 names .... . co,mmands 
allow adding, changing. deleting. and f inding names. Sorting is done in machine language 

subroutine... labels p rinted in 1, 2 or 3 columns $81.95 

(17) 	HOME BUDGET (Howe Software) .... combines the maintenance of your checkbook w ith 
analysis of your mcome, expenses and monthly bills. Handles data including bills. income. 
deposits. checks and debits to your checking account . ·and cash expenses. Computes check­
book balance, list of unpaid bills, monthly andyear-to-date summaries of income and expenses 
showing income tax deductions... A ll output printed on v ideo display or fine p rinter.. .. comes 
with complete instructions manual $49.95* 

(18) SMALL BUSINESS ACCOUNTING (Howe Software) ..Based on the DOME BOOKKEEPING 
SYSTEM . ... keeps track of all income. expenditures and payroll for a small business of up to 16 
employees .... income and expenditures can be entered on a daily, weekly or monthly basis . . 
computes monthly and year to datetotals.. .. manual contains complete instrucitons for custom­
ization Cassette version $29.95 ... .. 0iskette version $49.15 

(19) REMODEL-PROLOAD (Racet Computes) ... .Renumber program lines. ...move statements from 
one part of a program to another $34.15 

(20) 	GSF (Racet Computes}.....Lightning fast in-memory machine language sort utility that can be 
made part of your BASIC progams without any machine language knowledge... .includes 
several other utilities to speed up your BASIC programs.. .. n o machine knowledge necessary 
to use GSF in your BASIC programs $30.00 

(21) OOSORT (Aacet Computes) .... includes GSF (above) ....extends the in memory sort to sorts 
on multiple disk drives $45.00* 

(22) COPSYS (Racet Computes) .... allows the user to make copies of mach ines language cassettes 
without any knowledge of machine language $20.00 

(23) 	COMRPOC (Race! Computes) . .. . an auto load program 1or d isk u sers... .. allows the user to 
insert a diskette into their M OD-Ill and have the computer take over all load ing .... load a 
machine language program. BASIC, RUN a certain program all without pressing a single button 

..allows your corryputer to perform 10, 20, 30 or more functions without pressing a single 

button $30.00' 

(24) I NFINE BASIC (Racet Computes) .. .. adds a variety of machine language subrout ines to your 
BASIC programs (without any machine language knowledge). ... fast sorts .. .. matrix operations 
.....compress and uncompress data ... .and more $80.00 

(25) INFINITE BUSINESS (Race! Computes) .. .. an add on package to INFINI TE B"SIC.. .. adds a 
variety of routines important to the businessman (increase accuracy of calculations and more) 

, . . $30.00 

(26) OMS (Race! Computes).. .. lightning fast machine language sort ....sorts up to 4 disk drives o1 
information $90.00* 

(27) 	BLINK (Race! Computes).. .. allows you to RUN new programs without losing the variables 
stored in your previous p rogram .... line many programs together with out losing important 
variables $30.00* 

(28) KFS-80 (Racet Computes) .... now you can use ISAM (Index Sequ ential A ccess Files} on your 
MOD-Ill ....using ISAM in your BASIC programs allows instant access of your items in your 
data files .... use w ith mail programs .... inventory programs .... etc. $100.00* 

(29) MAil LIST (Racet Computes) ...all routines a re in machine language allowing for quick 

access S75.00 

' FOR DISK O NLY 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YO.RK 10977 

NEW TOLL-FREE HOUR 
ORDER LINE 24 ORDER "'1C 

(OUTSIDE OF N.Y. STATE) LINE . 

(800) 431-2818 (914) 425-1535 
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TRS-80® MODEL Ill OWNERS 

We think our disk system for 
expanding your capacity is just 
~s good as .theirs - and we know 
it costs much less ••. 

COMPLETE SYSTEMS -• 
AND COMPONENTS* 

TRS-80® MOD Ill SYSTEM 
with 2 SAVE $500 

disl~ drives, 48K* OFF LIST PRICE 


51,899 
16K rwA, Model 111 Basic . ..... s899 
MTI DISK DRIVES for MOD ii I 
Internal Kits 

Disl~ Drive 1 .. .. .. . . . . .. . . ... ... S649 
Disl~ Drive 2 . . . . . . .. .. . . . . ... . . . .S27 9 

External Add-on Kits 

Disl~ Drive J .. .... .......... .. .. .. ..... .s379 
Disl~ Drive 4 .. ... ...... . ... .. s359 

Model Ill DOS & f.Aanual ....S21.9 5 
16K rwA Kit .. ... ..... .... ...... .. ............. s59 

RS-232 Serial Interface . . . ... . . . ..... s9 5 

m MICROCOMPUTER TECHNOLOGY, INC. 

3304 W. MACARTHUR. SANTA ANA. CA 92704 .

* PHONE (714) 979-9923 * TELEX #678401TAD IRIN 

•u,.. MTI Memmy, Dl<k Drive< & Componenr. · jl••IJ t ALL PRICES CASH DISCOUNTED
@ TRS-80® IS A REGISTERED TRADEMARK • · • • VISA FREIGHT FOB FACTORY 


OFTAN DY CORPORATION MJ-13 "' ASK FOil FREE CATALOG 
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INTERFACE 

Every gamesman needs them. 

Joysticks for the Model I 


Frank DiNunzio 
309 Westminster Ave. 
Bristol, PA 19007 

About six months ago I built 
a two joystick interface unit 

for my TRS-80. 
Construction was simple and 

practically foolproof. 
The entire system consists of 

two joysticks, each mounted in 
a plastic box. A push button is 
included as a Fire button. An­
other box has the interface · 
board and connecting cables. It 

Quantity Part 

2 Tri State Hex Inverter 
1 Dual JK Flip-Flop 
3 Experimenters Box 

Terminal Strip 
Pushbutton Switch 

1 5 Conductor Cable 
8 Diodes 
8 	 4.7 kilohm Resistors 

Circuit Board 
Battery Holder 

2 200 kilohm Joystick TM21 K167 

40 Conductor Cable 2037 

2 16-Pin IC Sockets 
1 14-Pin IC Socket 
4 AA Batteries 

Parts List 

plugs into the expansion port in 
the rear of the computer. No 
modifications to the TRS-80 
itself are necessary. 

Power to operate the inter­
face is supplied by a self-con­
tained battery that is turned on 
when the edge connector is 
plugged into the expansion port. 

The circuit uses two tri-state 
hex inverters (74LS368), that are 
turned off and on alternately 
with a 74LS73 dual JK flip-flop. 
The flip-flop toggles each time 
an INP (1) command is used. If 
any of the inverters' inputs are 
at ground potential when the 
74LS368 is on, the correspond­
ing data is sent to the CPU. 

Manufac1urer 

Radio Shack #276-1836 
Radio Shack #276-1918 
Radio Shack #270-233 
Radio Shack #274-088 
Radio Shack #275-011 
Radio Shack #42-2151 
Radio Shack #276-1 101 
Radio Shack #271-1330 
Radio Shack #26· 170 
Radio Shack #270-383 
Herbech and Rademan, 
Philadellphia, PA 
Hobbyworld Electronics 
Northridge, CA 
Radio Shack #276-1998 
Radio Shack #276·1999 

The joystick pots are used as 
on-off switches, to ground the 
inputs of the inverters. The push 
button switch (Fire), shorts all 
four inputs to ground simultane­
ously, through the four diodes. 

A program line such as: 20 
A= INP(1): B = INP(1) operates 
the interface by returning values 
for A and B to the CPU. It is im­

portant that two INP statements 
are used on the same line so the 
flip-flop operates twice when 
that part of the program exe­
cutes. Otherw ise t he joysticks 
will be out of sync. 

These parts were used be­
cause they were readi ly avail­
able. 
•Joyst icks: substitutes must 
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be able to go down to 0 Ohms re­
sistance. 
• Experimenter's Box. 
• Five-Conductor Cable: the 
plugs must be cut off, and the 
cable cut into two equal lengths. 
A second option is to leave the 
plugs on the cable and add two 
DIN sockets to the interface 
box. This will allow the joysticks 
to be unplugged and permit oth­
er input devices to control the in­
terface unit. 
•Circuit Board: this must be 
cut off at about the 30th row to 
fit into the experimenter's box. 
• 40-Conductor Ribbon Cable: 
check the wiring to see where 
they terminate on the edge con­
nector. Most are wired 2, 1, 4, 3, 
6, 5 etc. with respect to the 
TRS-80 edge plug. Also, be sure 
to mark the top of the connector, 
because it can be put in upside­
down. 
•Broken lines in Fig. 2: indicate 
the wire jumpers that go on 
the underside of the PC board 
where the foil is. 
•IC Sockets: some of the 
mounting pins have to be cut off 
the sockets to simplify wiring of 
the circuit board. The pins not 
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needed on the 16 pin sockets 
are: 11, 12, 13, 14, and 15. The 
pins to remove on the 14 pin 
socket are: 1, 2, 3, 6, 7, 10, 12, 13, 
and 14. They can be bent up in­
stead of cut. 

Assembling the Joysticks 

Using Fig. 1 as a template, cut 
the mounting holes in the cover 
of one of the boxes. Mount the 
joystick, terminal strip, and 

push button switch to the under­
side of the cover. Connect a wire 
to the center tap of pot #2 and 
run it to the center tap of pot #1 
then to terminal #3 on the termi­
nal strip. (See Fig. 2). Solder a 
wire to the bottom tap of pot #1 
to terminal #5 on strip. Fasten a 
wire to the top tap of pot #1 to 
terminal #4. Connect a wire to 
the top tap on pot #2 then toter­
minal #1. Run a wire from the 
bottom tap of pot #2 to terminal 
#2. Fasten a diode to each of the 
terminals (1, 2, 4, and 5) on the 
strip. The other ends, with the 
band around them, are soldered 
to one side of the push button 
switch. The other side of the 
switch is wired to terminal #3 on 
the terminal strip. 
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Connect the five-conductor 
cable as follows: 

•Yellow - terminal #1 
•Red - #2 
•Bare wire - #3 
•White - #4 
•Black - #5 
Cut a groove in the edge of the 

bottom part of the box at the end 
for the cable to go through when 
the cover is re-assembled. 

This completes const ruction 
of one controller. Repeat the in· 
structions for the second one. 
They are identical. 

Assembling the Interface Unit 

Take both 16 pin IC sockets 
and cut off pins 11 , 12, 13, 14, 
and 15. From the 14 pin socket 

remove pins 1, 2, 3, 6, 7, 10, 12, 13 
and 14. Insert the IC sockets as 
shown in Fig. 3. This is the top 
side of the Radio Shack board 
(#276-170). Turn the board over 
and solder jump wires on the 
bottom as follows: E2 to F2, E4 
to F4, E6 to F6, EB to F9, E11 to 
F11, E13 to F13, E15 to F15, E22 
to F17, E23 to F22 and A23 to 
X23. 

Turn the board over again and 
solder jumpers from A 10 to A24, 
DB to 017, 01 to 025. Run wires 
from GB to G17, G10 to G23. 
Connect H1 to H10, H7 to H16. 
Attach jumpers from 13 to 112, 15 
to 114. Install the 4.7 k Ohm re­
sistors from X2 to B2, X4 to B4, 

1 2 3 .. s ' 1 a 9 10 u 12 

X5 to B6, X7 to B7, X11 to B11 , 
X13 to B13, X15 to B15, and X16 
to B16. Connect the +5 vo lt bat­
tery lead to J22 and the - 5voit 
lead to Y22. Attach the 40 con­
nector jumper cable to the board 
as follows: 

•J1 to19 on edge connector 
•J3 to 30 
• J5 to 22 
• J7 to 32 
•JB to 37 
•J9 to 26 
•Y10 to 29 
Connect the first joystick to 

the board as follows: 
•Yellow wire to C2 
•White wire to C4 
•Red wire to C6 
•Black wire to C7 
•Bare copper wire to C22 
The second joyst ick is wired 

as follows: 
•Yel low to C11 
•White to C13 
•Red to C15 
•Black to C16 
•Bare wire to C22 
File two grooves for the five­

conductor cable in the edge of 
the bottom section of the experi­
menters box. Also, file a s lot for 
the ribbon that goes to the 
40 pin edge connector. Fasten 
the battery holder to the bottom 
side of the board with double­
sided tape, insert batteries, ICs, 
then attach lid. 

This completes t he assembly 
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of the entire system. 

Testing the Joystick Controllers 

Plug the 40 pin edge connec­
tor into the port in the rear of the 
TRS-80. The battery is automat­
ically connected to the interface 
through the grounds of the 
TRS-80 bus when the connector 
is attached. 

The system is now ready for 
testing. Type in the program 
listed below: 

10CLS 
20A = INP(1): B =INP(1) 
30 PRINT"JOYSTICK A= " ;A, 
40 PRINT"JOYSTICK B = ";B 
50 GOTO 20 

Set the joystick handles to the 
center position and run the pro· 
gram. The values for A and B 
should be 240. Move the handles 
to different positions and the 
numbers will change values to: 

UP = 244; DOWN = 241; 
LEFT= 242; RIGHT= 248; 
PUSHBUTION = 255; UP 
and RIGHT = 252; DOWN 
and RIGHT= 249; DOWN 
and LEFT= 243; UP and 

LEFT=246; 

Here is a demonstration pro­
gram that will draw lines on the 
CRT. 

10CLS 
20A=INP(1): B=INP(1 ) 
30 PRINT @O,A; 
40 IF A = 241 THEN Y = Y + 1: GOTO 90 
50 IF A = 244 THEN Y = Y - 1: GOTO 90 
60 IF A = 242 THEN X= X - 1: GOTO 90 
70 IF A =248 THEN X = X + 1: GOTO 90 
80 IF A= 255 THEN 10 
90 IF X>127 THEN X = 127 
100 IF X<l THEN X = 1 
110 IF Y>47 THEN Y = 47 
120 IF Y<l THEN Y = 1 
130 SET (X,Y) 

200 GOTO 20 

This program operates with 
joystick #1 and is similar to 
Etch-a-Sketch. The push button 
wi II erase the screen. The 
numbers at the corner of the 
screen are the values returned 
by the joysticks to the comput­
er. They are for reference only. 

Both joysticks can be used in 
a program by assigning the val­
ue returned by A to one player 
and the B value to a second 
player.• 
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GAME 

Arrays give you a perspective on mazes in this 3-D game. 

SUPERMAZE 

Howard F. Batie 
12002 Cheviot Drive 
Herndon, VA 22070 

Supermaze puts you inside a 
maze looking down a corri· 

dor. The corridor lies ahead of 
you in complete perspective, 
while halls lead off to the right 
and left. (See Fig. 1.) It's up to 
you to guess which way to go. 

In the maze you can see a 
maximum distance of four units 

Line Operation 

ahead. However, if there's a wall 
three squares ahead, you can't 
see beyond it. 

Three Options 

Each move offers three op­
t ions: forward one, left or rig ht. 

After each move you get a 
new picture of what lies ahead. 
A counter keeps track of the 
number of forward moves, but is 
not incremented if you turn. The 
minimum number of forward 

80 Clear Screen DIMension Arrays 
200 Enter maze at A(100) 
290 Start: GOSUB 830 
830 Set Y for direction you are facing 
870 Fetch Array A contents for your current locat ion 
880 Rotate Array A contents for your current direction: GOTO 300 
300 Is there a wall to the right? 
320 Yes: Draw wall: GOTO 360 
350 No: Draw hall 
360 Is there a wall to the left? 
380 Yes: Draw wall: GOTO 420 
410 No: Draw hall 
420 Is there a wall ahead? 
460 Yes: Draw wall: GOTO 500 
470 No: E= E + 1:1sE>4? 
470 Yes: GOTO 500 
480 No: GOSUB 830 (Set Y for next location forward) 
500 Move Forward or Turn (Type F, R or L) 
550 Move Forward (Type F) 

550 Did I exit at the entrance? 
550 Yes: GOTO 700 
550 No: Proceed 
560 Did I leave at the exit? 
560 Yes: GOTO 760 
560 No: Proceed 
580 Did I run into a wall? 
580 Yes: GOTO 710 
600 No: GOSUB 830 
620 Turn Right (Type R) 
620 D = D + 1: IF D>4 THEN D = 1: GOSUB 830 
660 Turn Left (Type L) 
660 D =0-1: IF D<1 THEN D =4: GOSUB 830 
700 Clear Screen: Lose: Print Message: END 
710 Clear Screen: Lose: Print Message: END 
760 Clear Screen: Win: Print Message: END 

Table 1. Supermaze Logic Flow Chart 

moves to successfully exit is 
printed along with your score 
when you leave the maze. 

If you get turned around and 
leave the maze at the entrance, 
you lose. And if you 're unfortu­

nate enough to walk into an 
electric wall, you fry. 

Listing 1 has six mazes of in­
creasing difficulty and is written 
for a Level II TRS-80 with 16K. 

Table 1 shows the logic flow 

Fig. 1. 
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in a form that is easier (for me, 
anyway) to understand than a 
flowchart. The logic flows down­
ward unless there is a branching 
Instruction. 

The program's first array is 
called A and has the dimensions 
of 105x1. It uses the zero ele­
ment. The first 100 elements (0­
99) contain either a zero value 
or a five-digit decimal number 
which defines the shape of its 
maze location. Visualize the first 
100 elements of the A array as a 
10x10 matrix (which is the max­
imum size of the maze) shown in 
Fig. 2. 

Constructing the Maze 

The program statements 930­
980 in Listing 1 construct the 
8 x 7 maze of Fig. 3 with the en­
trance at location 60 and the exit 
at location 57. Other mazes 
shown In Figs. 4 through 8 are 
constructed by statements 990­

1270. Note that all mazes must 
be entered from the left and exit­
ed on the right side because the 
initial direction (D) is equal to 2 
in line 200. 

The final five elements of the 
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A array (100-104) specify the 
starting and ending locations, 
minimum number of moves to 
the exit, and the size of the 
maze. These can differ for each 
maze. 

If any numbered matrix loca­
tion In the grid is outside the 
maze, the contents of the corre­
sponding element will be set to 
zero; otherwise the five-digit 
decimal defines the shape of the 
maze location. To prevent blank­
ing of leading zeros in the last 
four digits, the first of the five 
digits is always one. 

In each of the last four digits, 
a one represents a wall and a 
zero represents a hall (no wall). 
The second, third, fourth and 
fifth digits correspond to the 
north, east, south and west 
sides. For example, the shape of 
block 60 in Fig. 3 is designated 
by 10000, and block 65 is deslg· 
nated by 10101. 

Change the Shape 

To change the shape of the 
maze, simply code the data 
statements to correspond with 
the particular maze you con-

STARTING SQUARE~~~~~ 


ENDING SQUARE~~-------' 


MIN IMUM NUMBER OF MOVES---~ 


MAZE SIZE ' __ av_ -------~ 


Fig. 2. 
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Program Listing. Supermaze 

30 CLS:PRINT@330 ,"* S U P E R M A E *" 
40 PRINT@704,"COPYRIGHT 1980" 
50 PRINT"BY HOWARD F. BATIE" 
60 PRINT"HERNDON , VA" 
70 FORI=lT01000 :NEXTI 
7 5 REM - - SETUP 
80 CLEAR:DIMA(l04),D(23) 
90 FORI=0T023:READD(I ) :NEXTI 
110 CLS :PRINT" WHICH MAZE DO YOU WANT" 
120 LL=0:FORI=0TOS:PRINT@l28* I+l97,"MAZE NR";D(4*I+LL);
130 PRINT"IS";D(4*I+LL+l);"BY";D(4*I+LL+2); 
140 PRINTTAB(26),"MINIMUM NUMBER OF MOVES IS";D(4*I+LL+3) 
142 LL=0:NEXTI 
+50 PRINT@25 ,"";:INPUTMN 
160 IFMN>60RMN<lPRINT @2 5," ";:GOT0150 
170 CLS:IFMN=lTHEN190 
180 FORI=0TO(l05* (MN-l))-l:READAA:NEXTI 
190 FORI=0T0104:READA(I) :NEXT! 
200 E•0:X=A(l00) :D=2 
205 REM -- INSTRUCTIONS 
210 CLS:PRINT@l28,"YOU ARE IN A";A(l03) ;"BY";A (l04); 
212 PRINT"MAZE WITH ELECTRIFIED WALLS. FIND YOUR" 
220 PRINT"WAY OUT IN THE LEAST NUMBER OF MOVES. " ;PRINT 
230 PRINT"THE MINIMUM NUMBER OF MOVES IS" ;A (l02); 
232 PRINT"FOR THIS MAZE.":PRINT 
240 PRINT"MOVE FORWARD BY TYPING ' F ', TURN RI GHT BY 

TYPING 'R'" 
250 PRINT"OR TURN LEFT BY TYPING 'L' . ":PRINT 
260 PRINT"TURNS TO THE RIGHT OR LEFT DO NOT COUNT AS 

MOVES." 
270 PRINT:PRINT"PRESS 'ENTER' WHEN READY TO START . " 
280 M$•INKEY$:IFM$•""THEN280 
285 REM -- START 
290 CLS :GOSUB830 
295 REM -- IS THERE A WALL TO THE RIGHT? 
300 PRINT@435,"MOVES:"1:PRINT@500,Q1 
301 ONE+lGOT0302,307,310,313,317 
302 GL•l5374:GR•l5399 
j93 POKEGR,160 : POKEGL,144 
304 GR•GR+64:GL•GL+64:IFGR>l6240THEN306 
305 POKEGR,170:POKEGL,149:GOT0304 
306 POKE16270,133:POKE16295,138 : GOT0321 
307 GL=l5442:GR•l5459 
308 GL=GL+64:GR=GR+64:IFGR>l6100THEN321 
309 POKEGL,149:POKEGR,170:GOT0308 
310 GL=l5509:GR=l5520 
311 GL=GL+64:GR=GR+64 : IFGR>l5970THEN321 
312 POKEGL, 149:POKEGR,170 : GOT0311 
313 GL=l5575:GR=l5582:POKEGL,144:POKEGR,160 
314 GL•GL+64:GR=GR+64:IFGR>l5840THEN316 
315 POKEGL,149:POKEGR,170:GOT0314 
316 POKEGL,133: POKEGR, 138:GOT0321 
317 GL= l564l :GR=l5644 
318 POKEGL ,148 : POKEGR ,16 8 :POKE15833,129:POKE15836,130 
319 GL=GL+64:G~=GR+64:IFGR>l5773THEN321 
320 POKEGL,149 : POKEGR, 170 : GOT0319 
321 IFVAL(MID$(B$,4,1 ))=0THEN339 
322 REM --- DRAW WALL TO THE RIGHT 
323 ONE+lGOT032 4, 326 , 330,333,335 
324 POKE15 400,184: POKE15401,14 2 :POKE15402,13l:POKE16296, 

180 
325 POKE16360,130 : POKE16361,173:POKE16~62,144:GOT0360 
326 POKE15524,13l:POKE15460,160:POKE15461 ,184 
327 POKE15462,l42:POKE15463,17l:POKE16100,144 
328 POKE16164,139:POKE16165,180:POKE16229,130 
329 POKE16230,173:POKE16231,186:POKE16295,139: GOT0360 
330 POKE15585,13l:POKE15521,160:POKE15522,184 
331 POKE15523,174:POKE15969,144:POKE16033,139 
332 POKE16034,180:POKE16098,130:POKE16099,175:GOT0360 
333 POKE15583,1 84:POKE15584,174:POKE15903,180 
334 POKE15967,130:POKE15968,175:GOT0360 
j35 POKE15645,142:POKE15646,171 · 
336 POKE15836,130:POKE15837,173:POKE15838 ,186 
337 POKE15902,139:GOT036 0 
338 REM --- DRAW HALL TO THE RIGHT 
339 0NE+lGOT0340,343,346,348,350 
340 GT=l5399:GB=l6295 
341 GT=GT+l:GB=GB+l:IFGB=l6301THEN360 
342 POKEGT,l76:POKEGB,140:GOT0 341 
343 POKE15524,13l:POKE15525 ,131:POKE15526,131 
344 POKE15527,17l:POKE16100,176:POKE16101 ,176 
345 POKE16102,176:POKE16103,186:GOT0360 
346 POKE15585,131:POKE15586, 13l:POKE15587 ,171 
347 POKE15969,176:POKE15970,176:POKE15971 ,186:GOT036 0 
348 POKE15583,176:POKE15584,186:POKE15 903,140 
349 POKE15904,174:GOT0360 
350 POKE15645,140:POKE15646, 17 4:POKE15837, 131 
351 POKE15838,l71 
355 REM -- IS THERE A WALL TO THE LEFT? 
360 IFVAL(MID$(B$,6,1})=0THEN377 
361 REM --- DRAW WALL TO THE LEFT 
362 ONE+lGOT0363,366,370 , 373,375 
363 POKE15373,180:POKE15372,14l:POKE15371,131 
364 POKE16269,184:POKE16333,129:POKE16332,15 8 

program continues 
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struct. Lines 990-1040 and 1050­
1100 in Table 1 correspond to 
the mazes of Figs. 4 and 5. After 
you have created a number of 
mazes, video prompts let you 
choose one of six to replay and 
run. 

Fig. 5. 
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Of course, nearly every pro­
gram written can be refined, and 
this one is no exception. Two im­
provements that come to mind 
are a built-in random maze gen­
erator and machine language 
graphics with more speed.• 
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80 81 82 

90 91 92 

3 4 5 6 

13 14 15 16 

23 24 25 26 

33 34 3 5 36 

43 4 4 45 4 6 

53 54 55 56 

63 64 65 66 

73 74 75 76 

83 84 85 86 

93 94 95 96 

7 8 9 

17 18 19 

27 28 29 

37 38 39 

47 48 4 9 

57 5 8 59 

67 68 6 9 

.77 78 ·79 

87 88 89 

97 98 99 

ro x 10 
38 MOVES Fig. 7. 

• 

0 I 2 3 4 5 6 7 8 9 

10 II 12 13 14 15 16 17 18 19 

20 2 1 22 2 3 24 2 5 26 27 28 29 

30 31 32 33 34 35 36 37 38 39 

40 41 42 43 44 45 46 47 48 49 

50 51 52 53 5 4 55 56 57 58 59 

60 61 62 63 64 65 66 67 68 69 

70 71 72 73 74 75 76 77 78 79 

80 81 82 83 84 85 86 87 88 89 

90 91 92 93 94 9 5 96 97 98 99 

10 x 10 
45 MOVES Fig. 8. 
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365 POKE16331,160 GOT0420 

366 POKE15438 ,151 POKE15439,1 41 POKE15440,l80 

367 POKE154 4l , 144 POKE15505,131 POKE16270,135 

368 POKE16206 , 181 POKE16207 ,158 POKE16208,129 

369 POKE1Gl44,184 POKE16145 ,135 POKE16061,160:GOT0420 

370 POKE15506 , 157 POKE15507,l80:POKE15508,l44 

371 POKE15572,131 POKE16082, 159:POKE16083,129 

372 POKE16019,184 POKE16020 , 135:POKE15956,160 : GOT0420 

373 POKE15573,157 POKE15574, 180:POKE15957,159 

37 4 POKE15958 , 129 POKE15894 ,184:GOT0420 

375 POKE15639,151 POKE15640 , 14l :POKE15895,135 

376 POKE15831, 181 POKE15832,158 : GOT0420 

377 REM --- DDRAW HALL TO THE LEFT 

378 ONE+lGOT0379 , 39l , 394, 396 , 398 

379 GT=l5369:GB=l6265 

380 GT=GT+l : GB=GB+l :IFGB=l6270THEN420 

390 POKEGT,176:POKEGB,l40:GOT0380 

391 POKE15502, 15l:POKE15503,13l:POKE15504,131 


·' 392 POKE15505, 131: POKE16078,181: POKE16079,176 
393 POKE16080,176 : POKE16081,176:GOT0420 
394 POKE15570 , 15 l :POKE15571,13 l :POKE15572,131 
395 POKE15954,18l : POKE15955,176:POKE15956,l76 : GOT0420 
396 POKE15573,18l :POKE1557 4, 176 : POKE15893, 157 
397 POKE15894 , 140:GOT0420 
398 POKE15639, 157:POKE15640,140:POKE15831,15 1 
399 POKE15832 , 131 
415 REM - - - IS THERE A WALL AHEAD? 
420 IFQ=0THEN4 40 
430 IF((X+(E*Y)=A(l00)) * (D=4))+((X+ (E*Y)=A( l 0l))*(D=2)) 

THEN500 

440 IFVAL(MID$(B$ , 3,1))=1THEN460 

450 GOT0481 

455 REM - - - DRAW WALL AHEAD 

460 ONE+lGOT0461 , 465,469 , 473,477 

461 POKE16270 , 14l:POKE16295,142:POKE15374,l76 

462 POKE15399,176 : GT=l5374 : GB=l6270 

463 GT=GT+l:GB=GB+l:IFGT=l5399THEN500 

46 4 POKEGT,176 : POKEGB,140:GOT0 463 

465 POKE15506 ,15l : POKE15523,17l : POKE16082,181 

466 POKE16099 , l86:GT=l5506:GB=l6082 

467 GT=GT+l:GB=GB+l:IFGT=l5523THEN500 

468 POKEGT,13l : POKEGB , 176:GOT0467 

469 POKE15573 , l5l:POKE1558 4 ,17l : POKE15957,181 

470 POKE15968,186 : GT=l5573:GB=l5957 

471 GT=GT+l:GB=GB+l :IFGT= l 5584THEN500 

47 2 POKEGT , 13l : POKEGB,176:GOT047 1 

473 POKE15575 , 176:POKE15582,176 : POKE15895,14 1 

474 POKE15902 , 14 2:GT=l5575:GB=l5895 

475 GT=GT+l:GB=GB+l :IFGT=l5582THEN500 

476 POKEGT ,176 : POKEGB,140:GOT0475 

477 GT= l 564l : GB= l 5833 

47 8 POKEGT,156 : POKEGB,131 

479 GT=GT+l : GB=GB+l :IFGT=l5645POKE156 44,172 : GOT0500 

480 POKEGT , 140:POKEGB,13l:GOT0479 

481 E=E+l : IFE>4THEN500 

483 GOSUB830 

490 GOT0300 

495 REM - - MOVE FORWARD, TURN RIGHT OR TURN LEFT 

500 M$=INKEY$ : IFM$=""THEN500 

510 E=0:IFM$="F"THEN550 

520 IFM$="R"THEN620 

530 IFM$=" L"THEN660 

540 GOT0500 

545 REM ---- MOVE FORWARD 

550 CLS:IF( X=A(l00))*(D=4 )THEN700 

560 IF(X=A(l0l)) * (D=2 )THEN760 

570 GOSUB870 

580 IFVAL(MID$(B$ , 3,1) ) =1THEN710 

590 Q=Q+l : X=X+Y 

600 GOSUB830 

610 GOT0300 

615 REM ---- TURN RIGHT 

620 CLS:D=D+l :IFD<5THEN640 

630 D=l 

640 GOSUB830 

650 GOT03~0 


655 REM ---- TURN LEFT 

660 CLS : D=D- l:IFD>0THEN680 

670 D=4 

680 GOSUB830 

690 GOT0300 

695 REM - - WIN OR LOSE 

700 PRINT@338 ,"YOU LOSE. OUT AT ENTRANCE.":GOT0770 
710 FORI=l0T019 : FORJ=3T04:SET ( I, J +Z) :NEXTJ:Z=Z+l:NEXTI 

7 20 FORI=l3T08STEP-l :SET ( l9,I ) :NEXTI:Z=0 

730 FORI=l9T033 : FORJ=8T0 9 : SET(I,J+Z) : NEXTJ:Z=Z+l:NEXTI 

740 PRINT@530 ," ZZZAAPPPP1 1" 

750 PRINT@653,"YOU JUST RAN INTO THE ELECTRIFIED WALL!" 

75 2 GOT0770 
760 PRINT@333,"YOU WIN IN";Q;"MOVES. ";A( l 02); 
762 PRINT"IS MINIMUM SCORE." 
770 PRINT:PRI NT 
772 PRINTTAB(l3)"DO YOU WANT TO TRY AGAIN? (Y=YES, N=NO)" 
780 M$=INKEY$:IFM$=" "THEN780 
790 IFM$="Y"RESTORE:GOT080 
800 IFM$="N"THEN820 
810 GOT0780 
820 CLS:PRINT@320 , "0K. COME BACK WHEN YOU ' RE":END 
825 REM -- TEST FOR DIRECTION YOU ARE FACING 

Progra m continues 
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ENABLING YOU TO RUN 
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FOR CP/ M 1.4 ON THE 

TRS-80 
CP/M is considered the industry stand· 
ard disk operating system because it 
givesyou the hardware-independent 
interface you need to make your com· 
puter work for you. CPIM 2.0 is the 
larest in the evolution of a proven relia· 
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CORPORATION NOW OFFERS THE 
CP/M2.0 FOR THE TRS·80 . 
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patible file system and powerful new 
random access capabil ities . The CP/M 
2.0 from FMG provides the ability to 
run software published for the CPtM 
system. on the TRS-80 Model II. From 
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opment software. 
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you can use MP/M for data entry or 
data -base access from remote ter­
minals. Or you can use MP/M real ­
time features to monitor an assem­
bly line and automatically schedule 
programs for execution throughout 
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nected microcomputers. The pos­
sibilities are limitless. 
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~• MlCROP RO INTERNATIONAL "'~~'f"l
U SUPER-SORT I - So1t mergto, extr•ct uhhly as abso· 

( M ) ~~1~ :::~~~r;~•:,mo~'~~~~·b~:,:cog,~~ ::"~~!~~ 
~oa~~:l 11~;~~~(~xdp~~\'ia~.1'11!1~1~~~iie~~~11~'. 
EYen Yariab!e number 01 ti.ld1 per record! . $225/$25 

~~~R~~~R~ II.:-.~~vt. a.va~ l:b.I~. ~~ ·~~~~1t;sfs'fs 
SUPER-SORT Ill - As II wlthOut S ELECT/ EXCLUDE 

. . . . . . . $125/$25 
WORD-STAR - Men u d riven Yisua l word PfOCessing 
system lor use with slandard lerminals . Text lorma t· 
ting pe rlOfmed on screen F• c ilitles IOf text pagina te, 
page number , jushfy, center •net underscore. User 
c • n print one documtnt whfle 1lmul1aneously e diling 
a second Edit laclhtlft lncruct. globa r search and 

~~~·:a:::'t'~~e1:~m?~~,w~~~ 1.~~r~s:~:: c~~ 
positioning ... S495/S40 

WORD-STAR Cintomlutlon NotH - For I Ophlslicated 
users w ho do nol hll\'t one of 1~ meny st• ndard 
terminal or punie r conhguraUons in 11\e distribution 
version of WORO-STAR ... . NA/$15 

WOAD-MASTER TU I Editor- In one mQde has super· 
sel ol CPIM's EC commends Including global searctt· 
ing • nd replacing , lorw1rd1 and backward s in me in 
video moele, p rovides lull s creen editor for users with 
seri• I addrass1ble ·cursor te 1minat . . . $150/$25 

FlOPPY SAVER - ProtacUon tor center holes ot S" 
af\d 8" floppy dl•k•. Only 1 neede d per diske tte . Kit 

~~1\•;:~a~~:J~;~~~1 t;or~~g:;:~5':1s~':t1e:.nd tougtt 
s•. Kil ..$14.15 
5 ". RingS only . . .. . '7.15 

:::~~gs ·~;y ::::: :::: ::::: :: ':::~ 
HEA D CLEANING DISKEnE - Cle1 ns Iha d rive ~ad/ .. .. . ·: .. 

::: =~i1c~s .38,:~:,n.:,~. ~~k:~,'~!4:1~ =~ n •GRAHAM·DORIAN SOFTWARE SYSTEMS 

~e:dt~a~,.~~~\:~~r.=,t~:~~;~ :'se~he drive 
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FMG's LIBRARY: 
PASCAL USER MANUAL & REPORT 
(2nd / Ed ition by K. Jensen and N. Wirth 

• Mortal MHUI lftd ConclH AtltrlftU R•,ort '°' lotll PJO· 
granNn1rs11M111mflan1entors 

• lacludes Hefphrl Wn1,lt1 to Dtl'ltlllrala IM Ylrious fu­
tlf'1 of PASCAi. 

The book consists ot t\lfllO ~ns lht Ustf manu111no the rmsed 


::n TMut=~:~ed.,:=-_,~~·;.~c:li~!ia.:;g 
lhe ~A.l llnguaoe The upon defines st1ndard PASCAL, 
wn.cti const1tu1es a common base betwetn varteus 1mpfl!ment.1.· 
bonsotthelanQuage. 

Stock No . 
# 821 

Pries 
$9.95 

PASCAL PRIMER Problem Solving 
Thia~ hH 111ftt m•J~ 101 la: 
• To l•lroduu 111 aspecla ti lilt pro911mmlng and pro blem 

11M111 procau (hKl•4n pro'11m •••clfte1Uon aftd OrJH I· 
1111... 11gorll111• l . codlftl, dtb•t1l•1. taatlng, dGCumsnll· 
no. 1Acl ••IM,..aacs): 

• To ;~:;~:i!::/;:d::!:: atylt tad how to prffact a 111111 

·t: Inda1M 1ynta1 ti Ills PASCAL •re1r1mn1ln1 l1ngu.11. 

c.:~::.~·=Je~~·~~~;~=~·~;:~,!~
ledln.ques. 

Sloe~ No. Prin 
.#124 $11.95 

(T ) :;Y~~l~~Ta~dp~~:~~.;;r:c~~e~~r:r~t1in;n1ea~~~.~ 
Mtinlalna t comple te vendor me with lnfOfmaUon on 
purc ha se Of de1s and discounl terms as well " active 
accounl Sla tus Produces re ports a , follows : Open 

~:~~:i·,~~:t~c~~~i:,·:~~~u:~!"~::t::i~E~ 
General Ledger. Supplied in source code lor Mlcro­
soll. BASIC . .. ,tHO/$SCI 

(l) ~;~~~!!::;t!";,!~i!i~ ~.c::::~~~~T=I:~~~!~; 
and aged r•ct•vabfes Ma1nla 1ns customer tile lnclud· 
1~ cred1I 1nlorma11on and account s.l•lus The cur· 
1ent slatus o l any cuslome r account 1s 1nstanlly avail· 
able. Proclucu reporls as follows: AQed Account• 
Receivable, Invoice Reg ister, Payment and Ad111st ­
me n1 AIOiiltr and Cus1omer Account Status Report 

~i'~:}t',!~~~ 1:0:7~HJ,~~;so~~~~~~~~~r.~a~Sto 
(T) ::~~~~~~.~r!:~r:Y:;~03e':r~~~1~ci~11~r:~~~;~ 

terly and t nnutl returns. Pr~pares emplo yee W·2't . 
lnclu<IH lt blts lor federal withhold ing and FICA as 

~i!i~s•t,ow,:,1n:r:1~1~.~~:e~ 11o;ousS:':! r!1r~ie~pt:~le~ (D 
Will prtnl checks', Pa yroll Register, Monthly Sum mary 
and Unemploymenl Tax Re port. Provides input to 
PEACHTREE General Ledger. Supplied In aourct 
code for Mtcrosolt BASIC . . $910/$30 

(T) ~~~~N~~~~°'; i~n:~~~d~l~~n!~:.~~r~ (T)
hon , unit of musUfe, vendor and reorder data. ittm 
acliYily and complele information .on current item 
COSIS. PflClng and sales. Produces reports as follows 
Physical Inventory Workshee t, Inventory Price Litt, 
Oepartmtnlat Summary Report. Inventory Status Re· 
port, n.. Reorder Report and 1tie Pe riod·to·Oale and 

. . . ... •.$315/125Ytar•lo·Date repo1ts. Supplied in source code tor 
1::1'~~o~t :~;~~s·~ ~ ~e·e·~· ;;~~~ ~, ·~~~ ·::'!~~ (M) :~~c:o~~~I; ~:;~a~f~~!"cdC:J:. ;~~~:1~C : ; ue;: 

(T) dress lnfor ma11on and allows oie s.eloctive prin ling or qer included. Supports. interrupt p1ocedurH. CPI~ 
lh ls lnlorma 1ion in the form ol mailing hsts o r ad · h ie 1/0 ind assembly language l~terltce. Rea l ~an· 
dress lt bel&. Allows 1tte user to ta ilor the s ys1em to ables can be BCO. s.oftware lloallf'lg point , or AMO 
hit own partlcu lar 1equire ments. User·dell ned fo r· SIS11 hardware floating point, Version 3 lnctu~es 
m1.1 and punl·ou l syste m uses a special form.at file Enumeration and Record d• !• types . Manut t ax plams 

;:~~;s~e1:!:1~r~~sn~:,~ tf~r~~~t g;:s~·r~lni~c1:~~: ~~:1;a~ok~~s~~~1r~~nO\~r;:~R!:';~•h.~orM~t . r~: 
with system. Au1om11lc sorting of dala uses ind.,:ed q u1res 3 2K · · · · · · · · · •... · . · · · . ..$250/$30 
file m•nagerMnt rou1ines which a llow the name a nd 

8~~:~s ..~,r~a:::';:,t~g~~~::1rnr:~~~c= ( M) i~~~~c~~1"0~1;u~~~~':i:dco,::i:;,~~on~~~:1:!1'1: 
tor M1ciosotl BASIC . .... • . .. . •$Tto/130 

U ~~N~A:e~u~~~~~t~e~toon~:~e~ ~~~~;~~~~~ 
( T) :;~:~i.1~~ :~~~~;e~rec~~:~~~~i~~ri:;~~~ 

reols ter. record ol touinal entr-es, trial balances and 
monthly c loslng s Keeps 1• month history and pro· 

~i::~1~~ml~~src.~' ~~~~r~J~~rs;~'r~:r~~'.~t~l,~~S 
(T) :;e~~~~;!1e~.A;~~o~~;-c~:~n:~~~s a~~7:.~;. ~~!.r~: 

- writes ctttc: ks 10 s pecihc vendor fo r certa in In· 
vokea or can m•ke par11a1 payments. Automa1 ica11y

0 1~~·~: 1:1~r!!Aa~:t~~ ~:u~r~:C~!~~C~l.9S~~~~~1: 
source ..... . . . . .. . ... .. . ... . .. . . . . .$H5/S35 


(T) :;~~~~::ar~:c,~~~:r!~ts-:-~:':~:~~~·~~g~~: 
ords Invok es ProvMies complete intormaUon descrlb­
ing cus1omer p&ymetll a ctivity. Receipts ean be 
pos1.0 to d1llerent '9dger accounts. Enlries auto­
maliully update GAAHAM·DORIAN Genera l l..edgtr 
or runs as a1and a10M sysiem. Requires CBAStC-2. 
Supp1te d tn sou1ce .. . . ..... . . . .. .. . . . . . $91S/ U 5 

(l) ~~~~~~Ss!~:o~~with~\~~~;~:mfi~I~eF:':::r ~~d 
~~:!:t~a;~~· ~.i;t,~~:.rcn.~e~!s~:~~~~~k~~~=~i~;~: ( M ) ~!1!T~~!~:~.~~ ~,~:1~~~~~~~:o ~~~,1~1·7:afuar~~ 
bB~;rc~~oy;eP1Por~d1~~1e;:u~~~h ma il ia t>e l~.. ~::O~~;;1 1· u · 

(T) ~~~~c:~!~~:ie~~~~~: 7u~:J>:~;,•'rr,~~kcu~'.·:~~~ · fr~~:: 
• Ctlon into1matlon may be e nte red for report ing by 
salesman, l't' Pfl ot sale, d ate o f sale, etc Repotts 
ava ilable both for accounting and clec;slon makl~. 
Requ1rU CBASIC·2 Su pplied in source . .SSI0/$35 

{T) ~~~c~!J 1~~~;;c~!i1~'!!1~11 '::n!e~~~:.~~~~ 
accovn1ing packages lor 1racking and ana tyslng ex· 
penMa User establishes customized cost ealagod H 
and job phase,.. Permits c;omparison ol a cll.1111.,..rtua 
Hhmlled COiis. Au1omatically up(t.ales GRAHAM· 
DORIAN General Ledger or runs H st• nd alone aya· 
tem Requires CBASIC·2. Supplied in source SHS/US 

Semple Program Disk For Each G raham·Dorie n 

s_"_'_;"_••_•_•_•c_k_•9_._._so_•_ci_tv_•_•_ck_•_g•__. ._._.._S4_s_, 
The s ale of each 
propr ietary sof tware 

r.c~~8s~8f~~~vs~Y~n 8 
ono s yst em only. 

Microcomputer Problem SolvingU5ing Pascal 
by Kenneth L. Bowles 

· A Bocll: Onlt ntd for lolh Colllga Coarus AN D ladlvld111I 
S•H·Slltly 

• lltal .., ase wttll UCSD Pase.at 
• lacl.Ots ErttMl..s to Sl•IMl•rd PASCAl 

Ttus bOOlc t$ dt'signed botl'l IOf 1olroduaory COUrieS ., com· 
pu1er p1oblem sotvino 1t the lresl'lman and sophomore college 
lrevd, and lor 1ndtvlClul1self-sh~ It 1nctu'1es mMIY examples •nd 
iciually btcUtablt programs 11 iodudes i.nlorma.1ion on the nee· 
essary lunc11ons ano p1oc:edures for l'lal'ldhng gr•phlc:s and 
stnnos 
Sloe~ No. Prlct 
#1122 SU.95 

Stocll:NO. Prlct 
#1125 $11.95 

PA SCALfM• - Compiler gene1atea P code from ex­
1ended la nguage. im p!ementatoon of sta ndard PAS· 
CAL Su pports overl•y slructure th10UQh additional 
procedure ca ll$ and lhe SEG MENT p1oc1dure type. 

r:~::dc~;;;:~~nt~~r i$¥R~~~'~ty=-1~~'!Ya~~t~ 
tMmOry ima ge l/0. Requires S6K CP/M . t 1SQ/$20 

PASCAUZ - zeo native Code PASCAl compller Pro­
duces oplimized. ROMabl• re..ntrlnl code. All inter• 
lacing to CP/M " through lhe supl>Oft libra ry. The 
P• c kage itlctudes compiler, Microsofl Compahble re· 
loca tino u semt>ier and hnker. t nd source fOf all 
library modules. Variant rtcordt. 11ring1 and difect 
110 a rt s uppo1led. Requires S6K CPIM and zao CPU. 

~·~gr:~=~:::=~~I~~~:=;:~1~.~~~t;~~~ 

(M) !:Ji::'.; ~~~~tyB1;~~~.~~.!:'~:rir':n~~:!'9;ta:: 
data speed (no conversion to tiex), with CRC bloc~ 
control check for very reliabi. e rror delection a ,.d 
automatic retry. We use ii! 11's great! Fu ll w1tdcard 
e •panslon to send t1r .COM, e tc. 9600 baud wllh wire. 
300 baud with phone connection. Both ends need 
one. Standa rd and@vers!ons can talk lo one another. 

*1 501 5 
SE ECTOR 11 c o a p · · · ~ 

( M) a n~ ma intai~ ~u~tiKe~t~at:s:.,~:c::1:; ::~~~:e~ 
(T) ~':~:. r~~!~ w~~~hn~=~i~a1.~~7':!~t~!.or1n~~~j~~1

Sa tes Ac11v11y. inventory, Payabiea, Receivables. 
Chec k Reg ister. and C!ient/Pelient Appoin1mcnts, etc. 

:~~~~Rc~=:~,s~=g~ i;;:c~ ·~~:: 
lll·C2. Intera ctive system provides for customized 
COA Uniq1.1e cttairt ol tt1nwc11on tyou W'l$Yre proper 
double entry bool<.kttp1ng Genera tet l>llance sheets, 
P&Lsta1ements and J0Vrnal1 Two year record allows 
tor sta tement ol ctt• nges 1n financial pos111on report
Supplied tn source Requires SELECTOR lll·C2 

CBAS1C-2 and 52K s ystem . .. 	 . ... $250/125 

~~~~u1,~e~nsg1r1 g~n~~t~~1 ~~r~•17tYn:x~~~:;:n J~~r:!~~ 
to be crea 1ed from 11nkod frtgments on ottte r Illes. 

~~~!~tii~~~r~f~~or:~:ai'i:~~·ot~t~~·c1~~ :~1~:1~. !~c~ 
No w compatible with Eltclrlc Peocll" 	prepared flies. 

.. . , .112S/S20 

FORMATS AVAILABLE: 
(A l TRS-80 M odel I (M l Keys Onty 

OROERS MUST (81 TRS·80 Model II 
SPEC IFY OISK (C) TRS-60 M odel 111 IMI Keys Only 
SYSTEMS AND (0 ) HEATHKIT H89 IM ) Keys ()nly 
FORMATS: (E) NORTli STAR 

<Fl SUPER BRAIN 0 0 
(G) STANDARD UNIMPLEM ENTED 

(M) ~~i!i~~~~~~o~"aH~i~~~1~~od r~·s~~~~~eii 
com puters 

(T) ~~~~nd~J )syst ~i;:,mc~1~~1~~~a~i~~"~On1s~!1;8~f 
48K CPM 2 fu ll d ize d isk dnves. 24 :1e 80 CRT and 
132 column printer. 

PROGRAMING IN PASCAL 
by Perer Grogono 

·An EJullent lltrMIKllon to a.. Mdi• Faatas1 Gfowti.e Pro­

.=~~:r.:.!°::JFUH Pl.US • Q1plat " Oya1111lc 
D•la $trKturH SllCll H tnn ... linked um 

The tt11 rs arrangetl as a tu100ll, COMa 1'W1Q both w m111H and 
exerases to lncm se re.ider proticiency tn PASCAL Concepts are 
lltvstrateO by examples, ranging from tht Tower ot H1noi problem 
to cucumscr1bing a c!rcle aboul a tnfng1e PROGRAMM1NG IN 
PASCAL 1s sure to hold the reader's in1t rest 

Slock No. Prtu 
#Ill SU .95 

UCSO Refe rence Book 

• A ReltrHCI Guida lo lltt Compl•I• 
UCSD PASCAL System 

• lncludH lntonnatlon on Complltf 
IHIC, Auambltr au Editor 

• Uat:a Atti.ial P·M•UIM Codes 

This teleienu bOOlt an be 1 ''lvatltt I ncl 11me-sa'MQ guide 10 
It>rOUQl'l ll'lfOfmaliOn on the UCSO PASCAL sys1em The easy·IO­
read manual Pf~~t access to pertinent data: 

Sloe~ No. Prtu 
#121 $25 .00 
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brochure which describes the .product 

5200 Brittany D11ve. #1~. St . Petersburg. Fforida 33715 
813·864·4347 

Dr. Jerome S. Osteryoung, renowned business educator, and 
author of 5 business texts has written the following programs. 

1. 	 PROFORMA CASH-BUDGET 
PROGRAM 

Allows the user to project the cash-balances for up to twelve 
periods in the future. Amount of loan, if needed, is computed as 
well as computing funds available for short-term investment. 
(Price SIZS) 

2. LEASE-PURCHASE PROGRAM 
Evaluates the lease vs. purchase decision incorporating all the 
latest tax laws including the investment tax credi t and ac­
celerated depreciation. This program gives the user al l the in ­
formation necessary to make this decision. (Price SSO) 

3. BUSINESS PROGRAM PACKAGE 
13 Business programs (e.g .. capita l budgeting , cash­
management, ratio analysis, debt management). These pro­
grams will be very useful to the business manager. (Price S200) 

4. PROCUREMENT PROGRAM 
Ascertains purchase amount when future price of commodity 
is varying. A must for all managers who have purchasing 
responsibilities. This program takes into consideration inven­
tory levels, inventory capacity, and financial carrying cost in 
determining the optimal amount of an item to purchase when 
future prices are varying. (Price $150> 

5. 	 COLLEGE ENROLLMENT 
PROJECTION PROGRAM 

Forecasts the enrollment for colleges usin{l several different 
statistical techniques. User can specify the number of periods 
for which a forecast is desired. (Price $ f 00) 

Extensive Documentation With Each Program 

830 IFO=lTHENY=- 10 
840 IFD=2THENY=l 
850 IFD=3THENY=l0 
860 IFD=4THENY=- l 
865 REM -- FETCH ARRAY A CONTENTS FOR CURRENT LOCATION 
870 B$=STR$(A(X+(Y*E)))
875 REM - - ROTATE ARRAY A CONTENTS FOR CURRENT DIRECTION 
880 IFO=lTHEN902 
890 FDRI=2TOO 
892 B4=VAL(MIO$(B$,4,l)) :B5=VAL(MIO$(B$ ,5, l)) 
894 B6=VAL (MIO$ (B$ I 6 , 1)) : B3=VAL (MIO$ (B$, 3 , 1)) 
896 P=l0000+B4*1000+B5*100+B6*10+B3 
900 B$=STR$(P) :NEXTI 
902 RETURN 
905 REM -- ARRAY 0 DATA 
910 OATAl,8,7,14,2,8,8,20,3,7,1 0,23,4,10 
912 OATAB,29,5,10,10,3B,6,10,10,45 
925 REM - - ARRAY A DATA FOR MAZE NR 1 
930 OATA0,0,0,0,0,0,0 , 0,0,0,0,0,0,0,0,0 , 0,0,0,0 
940 OATA0,0 , 0,0,0,0,0,0,0,0 
942 DATA11001,11010,11100,11011,11100,11 011 ,11000,11100,0,0 
950 DATA10011,11100,10111,11001,10010,11110,10101,10101,0,0 
952 DATA11101,10101,11011,10100,11101,11001,10110,1000l,0,0 
960 DATA10000 ,10000,11100,+0011,10100,10101,11011,10110,0,0 
962 OATA10lll,10101,10011,ll000,10000,10010,11010,lll00,0,0 
970 OATA11001 ,10010,11100,10101,10011,lll00 , lll01,10101,0,0 
972 DATA100ll,11010,10110,10011,11110,100ll,l0010,l0110,0,0 
980 OATA60,57,14,8,7 
985 REM -- ARRAY A DATA FOR MAZE NR 2 
990 DATA0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,0 ,0 
1000 OATA11101,11011,11000,11010,11000,11010,11100,1 1101,0,0 
1002 DATA10011 ,1101 0,10000,11110,100ll,ll010,10100,1010l,0,0 
1010 DATAll00l,lll00,1000l, l ll00,ll00l,llll0,l000l,l0100,0,0 
1012 DATA1010l,l010l,l0lll,l 0101,l010l,ll001,l0110,10111,0,0 
1020 DATA10000,10000 ,11010,10000, l0100,100 01, ll010,ll l00,0,0 
1022 DATA1010l,l0lll,lll0l,l010l,1010l ,l00ll,lll00,l00ll,0,0 
1030 DATA1000l,llll0,l0001,10100,l00ll, ll ll0,1010l,lll0l,0,0 
1032 DATA100ll,ll010, l 0ll0,l00ll,ll010,llll0,l00ll,l0ll0,0,0 
1040 DATA60,77,20,8,8 
1045 REM -- ARRAY A DATA FOR MAZE NR 3 
1050 DATAll001,11010,ll100,ll011,ll000,ll000,lll00,0,0,0 
1052 DATA10000,ll100,10111,ll101,l0l01,1010l,l0111,0,0,0 
1060 DATA10101,l001l,ll000, l0 000,l0ll0,l0l0l,lll01,0,0,0 
1062 DATA100ll,lll00,10lll,10lll,1100l,10 010,10100,0,0,0 
1070 DATA1110l,l000l,ll000,lll00,l010l,11011 , 10ll0,0,0,0 
1072 DATA100ll,l0110,1010l,10lll,10001,llll0,11101,0,0,0 
1080 DATA11001,11000,10110, 11 001,10010,11110,10101,0,0,0 
1082 DATA10101 , 10101,lll01,10101,11011,11000,10110,0,0,0 
1090 DATA1000l , 10010,10100,10001,11010,10100,11001,0,0,0 
1092 DATA10111,11011,10110,10011,llll0,10011,10110,0,0,0 
1100 DATA10 , 86,23,7,10 
1105 REM -- ARRAY A DATA FOR MAZE NR 4 
1110 DATA11011,11010 ,ll000, lll00,11001,11010,11000 
1112 DATA11110,11011, 11100, 11001,llll0,l0101,10 l ll 
1114 DATAl0011, lll00,l0101,11011,lll00 , 10101 
1120 DATAi0101,lll01,10011,11000,ll010,10110,10101 
1122 DATA110ll,10100,10101,10100 ,10011,ll000,10 110 
1124 OATA11001,11110,10001,lll00,10001,10110 
1130 OATA10001,11100,10001,11010,10100,ll00 1,10100 
1132 DATA10111,10001,lll00,10101,10ll l ,10101 ,11011 
1134 OATA10110,10101,10101,11001,10110,10011 
1140 OATA10001,ll010,10110,lll01,lll01,10101,10 001 
1142 DATA10110,lll01,11101,10011,11010 , ll010,10110 
1144 DATA10011,l0110,10011,11010,10010,10110 
1145 DATA0 , 0,0,0,0,0,0,0,0,0,0,0, 0 ,0,0,0,0,0,0,0 
1150 DATA30,59,29, 10,8 
1155 REM -- ARRAY A DATA FOR MAZE NR 5 
1160 DATA11001,11010,11100,11011,11100,11001,11110 
1162 DATA11011,11100,11101,10100,11101,10001,11000 
116 4 OATA10110,10101,11001 , 11000 , 10010 ,10100 
1170 DATA10101,100ll,10110,10101,lll01,10011,10100 
1172 OATA10lll,11101,1000l,10001,11010 , 11000, 10 010 
1174 DATA10110 , lll0l,100ll , ll000,10110,10101 
1180 DATA100ll,11110,10101,1100i,11010,10100,11101 
1182 DATA10101 , ll0ll ,10110 , 11001,11010,10100,10111 
1184 DATA11011,10000, 10110,10101 , 11001, 11100 
1190 DATA10101,11011, 10110,11101,11101,10101,11011 
1192 OATA10010,10100,10lll,10001,11010,11000,10110 
1194 DATA10011,10000,11000,11110,10001,11110 
1200 DATA10101,11101,10101,11011, 11100,10101,10101 
1202 DATA11001 , 10000 1 llll0,10011,10110,10011, 11 010 
1204 DATA10010 , 10110,100ll,10110,100ll,ll ll0 
1210 DATA10,29,38,10,10 
1215 REM -- ARRAY A DATA FOR MAZE NR 6 
1220 DATA11001,ll000,ll010,lll00,11001,11100,11011 
1222 OATAlll00,11011,11100,10111,10101,11101,10101 
1224 OATA10111,10101,11001, 10000,11010,10100 
1230 OATA11000,10010,10110,10001,11000,10110,10101 
1232 OATA100ll,lll l0,10101,10101,11011,11000,10110 
1234 DATA10011,llll0,100ll,lll00,ll00l,10100 
1240 DATA10011,11110 ,10101,11011, 11000,llll0,lll01 
1242 OATA10101,10lll,10101,11001 ,11010,10000,11110 
1244 OATA10101,11101,10011,10100,11101,10101 
1250 OATA100ll,11110,10101,11001,10100,100ll,11010 
1252 OATA10000,10110,10101,11001,ll010,10100,10111 
1254 DATA10001,11010,11010,10100,11001,10110 
1260 DATA10011,11100,10011,11110,10101,11101,11101 
1262 DATA1010l,10011,11010,11011,10010,11010,11010 
1264 DATA10010,10010,10110,100ll,11010,11110 
1270 DATA20,89 , 45,10,10 
1280 ENO 

COMPUTER INTERFACES~'~ & 	 PERIPHERALS~OFF.ICE~ 
-- svsTEM=~-=--=-=-~----~~~~~~~~~~~--===_==s

• POS-1 00 NRZl 	 TAPE DRIVE CONTROLLER/FORMATTER - Now your 
micro can read and write IBM/ANSI compatible NRZl format 9-track magnetic 

tapes. The POS· 100 consists or S· l 00 bus card, 6' ribbon cable, tape drive controller 
card, cable to Pertee-Standard NRZl Tape drive, plus documentation and Z-80 or 
8080 software (specifiy). Power is derived from tape drive and S-100 bus. Ship Wt.: 
10 lbs. Suggested Retail Price . . , . , . . . .. . . , . . . . . . . . . $995.00 
• 	 POS 103/202 " MIX or MATCH" MODEM - Unique POS control design permits 

use in one housing of both Bell-compatible 103 (0·300 ba~d) and 202 (0·1200 
baud) modem modules originally made by VADIC Corp. for a telephone company 
subsid iary. FE ATURES: RS-232 serial Inte rface, auto-answer, auto-dial , LED 
display, telephone line interface via acoustic coupler, manual DAA, or auto-answer 
OAA (sold separately). FULLY ADJUSTED; no special tools required. 3,000 mile 
range over standard dial-up telephone lines. Ship wt,: 15 lbs. 

PRICES ..... POS 103 Modem - $199.95; POS 202 Modem - $299.95; 
POS 202 Modem w/Auto-Answer - $349.95; POS I 03/202 Modem - $499.95; 
FCC-Approved Auto-Answer OAA - $125.00; Acoustic Coupler - $29.95. 
• 	 POS DAISY-WHEEL PRINTER INTERFACE for TRS-80 - Will drive Oiablo 


HyType I, HyType II, and Qume Q and Sprint 3 printers. Includes lK user­

available memory for custom print routines (such as graphics, ·bidirectional print­

ing, etc.I. Programmed to respond to print commands from BASIC ELECTRIC 

PENCIL™, and SCRIPSIT™ software. Draws its power from printer. Ship wt.: 

5 lbs. Price ........... , . . . . . . . . . . . . . . . . $'250.00 

Cables, each (Specify HyType I, HyType II, or Qumel . . .. $ 25.00 

• 	 POS ASCII INTERFACE for IBM 1/0 SELECTRIC - This Centronics-style 

parallel printer interface will drive an IBM Model 73 1 or 735 1/0 typewriter 

(EBCD and Correspondence codes). No sof tware needed. Features on-board EPROM 

which hold• up to 8 ASCII -to-IBM code tab les for different type spheres. Closed­
loop operation runs al maximum printer speed; stops and starts on a single character 

without loss of data. Requires +12VDC and :!.SVDC power source. Ship wt.: 

5 lbs. Price ....... . . . .. . .... _ . . . . . . . . . . . . . . . $ 249.95 

Power Supply (±5V OC, +12VDC, +24VOC for Solenoids on Printer) . . _$ 49.95 

o 	 CONVERT OFFICE SELECTRIC TO 1/0 TYPEWRITER - Kit includes 

assembled solenoids, switches, wire harness, magnet driver PCB plus instructions 
for installation and mCPU interface. Price . . . . . . . . . S150.00 

• 	 "FORMALIN ER" Variable Width Forms Tractor for 15" Selectrics . .. $95.00 
• 	 GTE Model 560ASCll SELECTRIC l/OTerminal-With RS-232 Serial Interface 

and digital casse tte deck for use as memory typewriter. Ship wt.: 100 lbs. 

Price, tested and adjusted . . . $ l,195.00 


• 	 POS ASCII IBM SELECTRIC PRINTER - 15" Selec tr ic from GTE terminal 
cleaned and adjusted with POS Centronics·style ASCI I printer interface. UC/LC,


carbon and fabric ribbons. Compatible with TRS-8Q, Apple, SOL and other CPU 

parallel printer ports. Ship wt.: 75 lbs. Price ................ $895.00 


PACIFIC OFFICE SYSTEMS v153 
2265 Old Middlefield Way Mountain View, Calif. ~3 (415 ) 493. 7455 
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u NEW COLLEGE BOARDS 81/82 PET,APPLE™ u 
The best way to sharpen your skills for the College Boards is to work on actual examinations. Each of ~ 

these program sets confronts the user with a virtually limitless series of questions and answers. Each~ program is based on past exams and presents material of the same level of difficulty and in the same 

~ 
form used in the College Board examination. Scoring is provided in accordance with the formula 
used by College Boards. 
SAT, PSAT, N.M.S.Q .T., set includes 20 programs covering Vocabulary, Word Relationships, Reading 
Comprehension, Sentence Completion, and Mathematics. Price $149.95 
EDUCATOR EDITION - SAT, PSAT includes all of the above programs plus detailed solutions and 
explanations for each problem plus drill exercises. SAT set includes 26 programs $229.95 ~ 

~ 
~ 

GRADUATE RECORD EXAMINATION set includes 23 programs covering Vocabulary, Word Relation­
ships, Reading Comprehension, Sentence Completion, Mathematics, logical Diagrams, Analytical 
Reasoning. $199.95 
EDUCATOR EDITION - Graduate Record Exam Set includes 33 programs. $289.95 
Owners of our initial College Board series can upgrade their package to the College Board 81-82 specs. 
including the all new reading comprehension, sentence completion plus expanded vocabulary and 
mathematics sections for $69.95. 

ALL TIME SUPER STAR BASEBALL 
& SUPER STAR BASEBALL 

All TIME SUPER STAR BASEBALL 
SUPE R STAR BASEBALL Sample Lineu p 

Sam ple lineup 
B. Ruth T. W 1llt.1m> 0 . P.irk~r J. R1n• 

L. Gehri~ J. Foxx W. St.H~ell H. A.mm 
J. D iM.1J«iO l. Brod: 
L J.Kk.;;on R. Horn !->hy P. H:o~t> R. C.i rt>w 

H . Wil~on 0 . Cepect.1 H. Kill t..hrt•w 

S. Musi.ii 8. Tt>rry C. Y,11..;trPmski R. Allt•n 
T. Cohb M . M.intle W. MrCowy R. Lt'flore 
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GRAPHICS 

Using the AY3-8910 with the TRS-80. 

Polyphonic 
Sound Synthesis 
Richard L. Brocaw mixers, and an envelope genera­ Register R6 determines the 
1850 Pearl Loop tor with eight selectable enve­ frequency of the noise source in 
Bosque Farms, NM 87068 lope shapes. In addition, the t he PSG. Only t he lower f ive bits 

chip has two complete eight bit are used. Noise frequencies be­
1/0 ports which are addressable tween approximately 3,600 Hz 
in a fashion similar to the 14 (00011111 ) and 112,000 Hz 

PSG registers. When using these (00000001) may be produced. 

ports, no other functions of the Register -R7 controls the mix­
device are affected. ing of the three tone generators 

and the noise source. The two 
auxiliary 1/0 ports are controlled 

Sounds Good by R7. The t able below shows 
the effect of each bit in R7:Some combination of the 14 

Photo 1. The complete sound registers must be loaded with 
generator board: At the upper 

data in order to produce a BIT =O •1
left is the address selection 7 1/0 port B input 1/0 port B output sound. Each parameter must beswitch, and at the lower right is 6 1/0 port A input 1/0 port A output 

the crystal and oscillator chip. analyzed into noise and/or tone 5 Noise enable Noise d isable 
ch. C ch. C 

4 Noise enable Noise d isable 
Note the use of five bypass ca­ components, envelope shape 
pacitors and one solid tantalum. and speed. Once done, the reg­ ch. B ch. B 

isters can be loaded and the 3 Noise enable Noise d isable 
ch. A ch. A Being a fancier of game pro­

sound produced. grams for the TRS-80, I re­ 2 Tone enable Tone disable 
The first three reg ister pairscently became interested in ch. C ch. C 

are the tone period for each of 1 Tone enable Tone disable complex sound generation, es­ The PSG is a bus oriented de­
ch. B ch. B the three channels. There is a pecially in the addit ion of excit­ vice and can be attached to al­ 0 Tone enable Tone disable 

coarse (four bit) and a fine(eighting sound effects. most any eight bit microproces­ ch.A ch. A 

bit) register for each. Any tone To produce the widest range sor bus. It is controlled by load­

frequency bet ween about
of sound effects using the least ing 14 registers on board the Note that disabling noise and 
111,500 Hz (000000000001) and amount of external circuit ry, I PSG. By select ing the correct tone do not turn off a channel. 
17.5 Hz (11111111 1111) may be narrowed my choice of sound combinations of registers under This is done by writing zero to 
produced. Each channel is inde­chips to the General Inst rument software control, any sound can the channel's amplitude control 
pendently programmable. AY3-8910 Programmable Sound be produced. register. 

Generator (PSG). While this de­ The PSG contains three inde­ R8, R9, and R10 control the 
vice is rather expensive ($15), its pendent tone generators with 16 Channel Coerae Register Fine Register amplitude of channels A, B, and 

A A1 ROdesign and ease of use make it levels of amplitude each; a vari­ C. The lower four bits, 80- 83, al­B R3 A2 
better than other chips. able noise generator; a set of C AS R4 low 15 volume levels from mini­
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GROUND 
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DO 

DI 

02 

OJ 
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D> 

06 
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TRS - 8 0 
SI GNALS 

2 gamesper cassette 
for the TRS-80 Model I or 111, 16K 
Level II or Model 111 BASIC mic:rvtom!IUlfrl. 

aII our prvgrams hne 

ACTION SOUNDS &GRAPHICS 

'WA" ' ,.., .. . 
I ' ~~ • o ' ,...... . . . . . .. ,.. 

e I I • I • 

•• 1 1118 1 -C91'!1.!'<",,. .... O'Ull:lr.fl' 

l l l ll • ll!t .. 1 I• • 

SPACE 
ACE 
21 

Scifi 
Came of 

Tact ical 
Space Combat 

You design your own space fighter and 
then blast off into battle. Human or 
10 Computer Opponents. Ficht in 2 or 3 
dimtnsions. Three scenarios : "Smuggler", 
"RefnlOptio n'" ,and "Phoenix Deuthlon'". 

THE NEW STARSHIP VOYAGES 
A brilliant "trek" type spm war. 3D 
galaxy with wra~ around . Mowing uemy 
craft, some m Cloaked '". 16 commands. 
Rescu e slubase Delta from the Rogues. 
catalog No. 2001 S19.95 

~: 
Unique split scree• 1ins each player a 
prinh di splay. Lam fleet battle craft 
and watch them fight . fire hi1b powered 
energy beam sor short r111e weapon spnllls. 
Human orcomputer OP90Mnl . 
PARSECTOR 8 Tournamut Vers ion. 
Ciani galax ylo conqm . l1tense Strateu ! 
catalog No. 2002 S19.95 

111 ANTS!!! 
Ammie 

Wu 
Belwetn 

h t 
Colo.its 

fast . machine l11g111e speed. Three g1me 
miations: "Open Field ", "Nest Barrier", 
and "Digg in1 his". 2 playe11 or conipt1ler 
opponent. Easy to play, ChallHgi1g to 
master. Fu• packed game for all ages!!! 

THE NEW STARSHIP VOYAGES 
cahlog No. 2003 S 14. 95 

HIGH SPEED LIFE 
The FASTEST. 11ost ADVANCED m sion of 
J.H.C onway's famous mathematical came. 
Spectacular kaleidoscopic animation. 
500 cen/min typiul. 32 preprocrammed 
patterns . Mu ltiple control functions. 
( Rated No. I in 80Software Crittque, Issue 5 ) 

NAME THAT STATE QUIZ 
Atop notch education! ca11e. Draws 
50 stales and as ks fin questions. 
Three quiz types. Easy to use . 
utaloe No. 2004 $ 14.95 

Disk Owners 
On spec ial ret1uest the above cames are 
avai lable on cassette (iou transfer ), same prict, 
compatible wit hTRSO DS Di sk Basic 48K. 

Add S1.00postage&handllng . C OO add S2.50 
Fla. Res.add 4X tax . MakeCheck or M.a peyabte to: 

Synergistic Solar, Inc. 
PO Box 560595 , Miami fl 33156 

P1ease wr it e fOf more into. Dea'er inquiry Hwlttrd 

12 

36 

,. 
10 27 J4 

JJ 

J2 

J I 

JO 

24 

23 3 4 38 

----___J 
CI 
tOO,..F 

OUTPUT ~>-----R~I 

1ooon 

Fig. 1. PSG Plan 

mum (0001) to maximum (1111). 
All zeros in the register turn off 
the corresponding channel. Bit 

AB, ,Ag 
BOIR, 
ec2. BCI OAO-OA7 CLOCK 

B4 of each is the mode select. A 
one in this bit places the chan­
nel under control of the enve­

lope generator. If bit B4 is one, 
no other bits have any effect. 

The envelope period control is 
a 16 bit register made of regis­
ters R11 (fine period, lower eight 
bits) and R12 (coarse period, up­
per eight bits). The envelope pe­

r - -- - ---- ----- - - ---- ­ -------------- - --- - --- -, riod can be varied from approxi­I AY- 3-8910 
I mately 0.11 Hz (00000000000000 1 ~-'----"---"-~ 
I INPUT LOGIC ANO BUS CONTROL 

: ~-.--------..---' 
Il~-'--~ 
I 
I 
I 

I 
: REGISTER 
I DECODE 

I 
I 
I 
I 
I 
I 
I 

l
I 

'----' 
I 
I 
I 
I 

I 
: 

CHIP TYPE POWER GROUND NOISE 
1----1-.i GENERATOR PIN PIN 

ICI 74LS85 16 8 
16 READ/ WRITE TONE IC2 74LS85 16 8CO NTRO L GENERATOR MIXERS (3)
REGISTERS t--+--.i (3) 
<SEE TABLEI 

AMP 
CONTROL 

4 BITENVELOPE DIGI TAL TO 

ANA LOG


GENERATOR volts ,at .100 amps 
CONVERTERS ( 3 ) 

Other Parts 

C1 100 microfarad 15V elect rolytic I 

IC3 74LS04 14 7 
IC4 74LSOO 14 7 
IC5 74148 16 8 
IC6 AYJ..8910 40 1 
IC7 MC4024 VCO 14,1 5,7 
IC8 74LS74 14 7 

PSG Board Power requirement: +5 

L ____ -------- ------------------- ­ ____J C2 470 pf 5% silver mica 
A1 1000 Ohm '/, watt 

JO AO- 10A7 TOBO- 1087 B C 

ANALOG OUTPUT S 


PARALLEL 110 
 Table 1. TRS-80 PSG Parts 
List.

Fig. 2. Internal Organization of A Y3·8910 PSG 
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CP/M users: specify disk systems and formats. Most formats available 
.- (New items or new prices) A..~ ..,, 

CP1M~ ~:::,v,r 
ARTIFICIAL ~*:.t'/~~~
INTELLIGENCE 0 ~ o 

.- Medical . . .. . . SS49/$40 

.- Dental. .... .. . .... $S49/S40 

COMPLETE BUS. SYSTEM 
Creator . .$269/$25 
Reporter . . .. $169/ $20 
Both . . .. $399/$45 

COMPUTER CONTROL 
Fabs .. ... .. . . ... $159/$20 
UltraSort II. .$ 159/$25 

COMPUTER PATHWAYS 
Pearl (level 1). . .S 99/S25 
Pearl (level 2). . .. .$299/$40 
Pearl (level 3 ). .$549/$65 

DIGITAL RESEARCH 
CP/ M 22 
NorthStar . $ 149/$25 
TRS-SO Model 11 (P&T) $159/$35 
Micropalis. . .S169/$25 
Cromemco . S 1S9/$25 

PL/I-SO . . .$459/$35 
BT-SO $179/S25 
Mac .$ S5/$15 
Sid. .$ 65/$ 15 
Z-Sid . . .$ 95/$15 
Tex . .$ 70/S 15 
DeSpool. . . . . . .$ 50/$10 

DYNAMIC MICRO­
PROCESSOR ASSOC. 
Ascom . . . . .$ 109/S 15 
CBS . .$369/$45 
OMA-DOS . .S179/ $35 

GRAHAM-DORIAN 
General Ledger . $729/ $40 
Acct Receivable . .. . .... $729/$40 
Acct Payable .s729/$40 
Job Costing $729/$40 
Payroll . . .... .$493/ $40 
Inventory . . .$493/ $40 
Cash Registe r . . ... $493/ $40 
Apartment M gt .$493/ $40 

KEY BITS 
String/ SO. . .$ S4/$20 
String/ SO(source) . . ... $279/Sna 
WordSearch $179/ $25 

MICRO-AP 
S-BasiC . ' ' $269/$25 
Selector Il l .. $269/ $25 
Selector IV . ' .$469/$35 

MICRO DATA BASE 
SYSTEMS 
HOBS . .$269/$35 
MOBS .$795/ $40 
DRS or ORS or RTL . $269/$35 
MOBS PKG . $1295/ $60 

MICROPRO 
WordStar . $324/$60 
Customization Notes $ S9/ Sna 
Mail-Merge . $11 4/ $25 
WordStar/ Mail-Merge. $434/$S5 
DataStar . $249/ $60 
WordMaster . ' .$1 19/$ 40 
SuperSort I. S 199/ $40 

MICROSOFT 
Basic-SO $294/ $30 
Basic Compiler $329/ $30 
Fortran-SO. $349/$30 
Cobol-SO. $574/ $30 

.- M-Sort $125/ $20 
Macro-SO . . S144/$20 
Edit-SO s S4/S20 
MuSimp/ MuMath . $224/$25 
Mulisp-SO. S 174/ $20 

ORGANIC SOFTWARE 
TextWriter Il l $111 /$20 
Date Book S269/S25 

.- Milestone $269/ $25 

OSBORNE 
General Ledger . $ 59/$20 
Acct Rec/Acct Pay ' $ 59/$20 
Payro ll w /Cosl $ 59/$20 
All 3 . $129/$57 
All 3 + CBASIC-2 $199/ $71 

PEACHTREE• 
General Ledger . . .S399/S40 
Acct Receivable. . .$399/$40 
Acct Payable . . .. .S399/ S40 
Payroll . $399/$40 
Inventory . $399/$40 
Property Mgt. $799/$40 
CPA Client Write -up . s799/ $40 
Mailing Address . . .$349/$40 

SOFTWARE WORKS 
Adapt . $ 69/Sna 
Ratfor . s S6/ Sna 

SOHO GROUP 
MatchMaker . .$ 97/$20 
WorkSheet. . .$177/ S20 

STRUCTURED SYSTEMS 
GL or AR or AP or Pay. !599/$40 
Inventory Control. . . . .. $449/$40 
Analyst. S199/ $25 
OSort . . .$ S9/ $20 

SUPERSOFT 
Forth (SOSO or ZSO) .$ 149/$25 
Diagnostic II . '$ S4/ $20 
Other . . less 10% 

TCS 
GL or AR or AP or Pay .. $ 79/$25 
A ll 4 . .$269/ $99 

WHITESMITHS 
··c.. Compiler . .$600/$30 
Pascal (inc l "C"). . .... .SS50/S45 

"DATA BASE'" 
FMS-SO .. $649/ $45 
d BASE II '. $629/$50 
Condor . $599/$30 
T. l.M . $329/$35 

"PASCAL:" 
Pascal/MT+ .. $429/$30 
Pascal/Z . . . .$349/$30 
Pascal/UCSD . . .$299/$30 

.- Pascal/M $ 1S9/$20 

" WORD PROCESSING" 
SpellGuard. . . . .$249/ $25 
Spell Binder . .$349/$45 
Magic Wand . . .$2S9/S45 
VTS/SO . .$4S9/$65 

"OTHER GOODIES" 
T iny "C" .$ S9/$50 
T iny " C" Compiler. .S229/S50 

.- CBASIC-2 . . .$ 9S/$20 
Nevada Cobol .. $ 129/$25 
MicroStat. . .$224/S 15 
Vedit .. S 99/$15 
Prof Time Bil l (Asyst) .$549/$40 
ES0-1 $1349/$50 
MiniModel $449/$50 
StatPak . $449/$40 
Micro B+. .$229/ $40 

.- BSTAM $ 149/$10 

APPLE II" 
MICROSOFT 
Softcard . . . .$292 
Fortran $ 179 
Cobol. . $574 

PERSONAL SOFTWARE 
.- Visicalc . . .s 99 

CCA Data Mgr . S S4 
.- Desktop/Plan II . . .$ 159 
.- Visiplot S 149 
.- Visitrend/V1siplot . $229 
.- Visidex . . .$159 
.- Visi te rm . .$ 129 

Zork $ 34 

PEACHTREE ' 
General Ledger . .$224/ $40 
Acct Receivable. $224/$40 
Acct Payable '' $224/ $40 
Payroll $224/ $40 
Inventory . $224/ $40 

"OTHER GOODIES" 
Super-Text II. . .$ 127 
Data Factory S129 
DB Master .$159 
Ledger Plus .$549 
Charles Mann . . .. less 15% 
STC . less 15% 

.-1us . less 15% 

ORDERS ONLY- CALL TOLL FREE VISA• MASTERCHARGE 
1-800-854-2003 ext. 823 • Calif. 1-800-522-1500 ex t. 823 

Overseas-add S10 plus additional postage • Add S2.50 postage and handling 
per each item • California residents add 6%sales tax • Allow 2 weeks on checks. 
C.O D ok • Prices sub ject to ch ange w ithou t notice . All items subject 
to avai labil ity • ® - Mfgs. Trademark 

v440 
THE DISCOUNT SOFTWARE GROUP 

6520 Selma Avenue. #309 • Los Angeles. CA 90028 • (213) 666-7677 

SIGNAL TRS-80 PIN 

DO 30 
01 22 
02 32 
03 26 
04 18 
05 28 
06 24 
07 20 
AO 25 
A1 27 

A2 40 
A3 34 
A4 31 
A5 35 
A6 38 
A7 36 
IN 19 

OUT 12 
SYSRES 2 
Ground S,29,37,39 

(Connect TRS-80 
grounds to PSG board 
ground and power sup· 
ply ground) 

Table 2. Connections to 
TRS-80 Expansion Port 

01) to 6,990 Hz (11111111111111 
11). 

The lower four bits of register 
R13 control the modulation pat­
tern used on the mixer output , if 
the mode bit described earlier is 
a one. This register can be set 
up for single cycle, or repeat ing 
patterns. There are eight pat­
terns described below: 

BIT ENVELOPE PATTERN 
3 2 1 0 
0 0 X X Single cycle, start at maxi­

mum amplitude and decay to 
zero. 

O 1 X X Single cycle, attack from zero 

RO 
CHANNEL A TONE PERIOD 

R I 

R2 
CHANNEL 8 TON E PERIOD 

R3 

R4 
CHANNEL C TONE PER 100 

RS 

R6 N OISE PERI OD 

R7 ENABLE 

RIO CHANNEL A AMPLITUDE 

Rll CHANNEL B AMP LI TUDE 

Rl2 CHANNEL C AM PLITUDE 

Rl3 
ENVELOPE PERIOD 

Rl 4 

RI S ENVELOPE SHAPE CYCLE 

Rl6 110 PORT A DATA STORE 

Rl7 110 PORT 8 DATA ST ORE 

to maximum amplitude, then 
turn off. 

1 O O O 	 Start at maximum amplitude 
and decay to zero, then repeat 
pattern. 

1 0 1 0 	 Start at maximum amplitude, 
decay to zero, then attack to 
maximum. Repeat pattern. 

1 0 1 1 	 Start at maximum amplitude, 
decay to zero, then hold at 
maximum amplit ude. 

1 1 O O 	 Start at zero, attack to maxi· 
mum amplitude, then turn off. 
Repeat pattern. 

1 1 O 1 	 Start at zero, attack to maxi· 
mum ampli tude and hold at 
maximum. 

1 1 1 0 	 Start at zero, attack to maxi· 
mum amplitude. then decay to 
zero. Repeat pattern. 

110 Data Ports 

Registers R14and R15arethe 
auxiliary 110 ports. To output 
data from the bus to 110 port A, 
the following steps are required: 

•Latch address R7 
• Write a one to bit 6 of R7 
•Latch address R14 
•Write output data to port 

The data output to the port 
wi ll not change unti l a reset or 
another output comes along. 
Similar steps are required to in­
put from the port. 

This has been a brief overview 
of the PSG registers because a 
detailed account would cover 
many pages.The reader is urged 
to read the data manual before 
attempt ing any programming of 
the PSG. The manual's one de­
fect, however, is its use of octal 
notation for regi sters and their 
contents. The description above 

BI T 
B7 86 	 85 8 4 83 82 e 1 BO 

4 BIT COARSE TU NE A 

4 BIT COARSE TUNE B 

4 BIT COARSE T UNE C 

S BIT PER 100 CON TROL 

L3 L2 L I LO 

L3 L2 L I L 0 

L3 L2 LI LO 

CONT ATT ALT HOLD 

8 B!T FINE T UNE A 

8 BIT PARAL LEL 110 ON PORT A 

e BIT PARAL L EL l/O PORT a 

Fig. 3. Layout of registers: register numbers are in octal notation. 
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PRO _Q 8 0 
.--- - --. 


J=OR MODE: L II 

Photo 2. The complete sound generator system: The 5V power sup­
. ply is at the upper right, the amplifier and speaker next to it. Three 
· feet of twisted pair flat cable was used to connect the board to the 

TRS-80. The black wire in each pair is grounded for noise immunity. 
Note the use of the home brew connector for the TRS-80 at the lower 
left. 

I 3 ' 7 9 II 13 I ' 17 19 2 1 23 2, 2 7 29 3 1 33 3, 37 391::::::::::::::::::::I

2 • 6 8 10 12 1• 16 19 20 22 24 26 2e 30 32 3• 36 38 40 

Fig. 4. Layout of bus edge connector on TRS-80: Keyboard viewed 
from the back with the edge connector on the right. Expansion inter­
face viewed from the left side of the cabinet with the screen printer 
port to the right (line printer port to the left). 

is based on the decimal equiva­
lents. 

TRS-80 Adaptation 

On obtaining an A Y3-8910, I 
found no data was available ex­
plaining how to interface the de­
vice to the TAS-80. A diagram 
was supplied for the S-100 bus. 
Using that and the detailed tech­
nical write up, I designed the fol­
lowing interface. 

The ci rcuitry required is sim­
ple and straightforward. Refer­
ring to the schematic, IC1 and 
IC2 select the lower of the two 
required consecutive address 
ports. The lower port address is 
the sum of the open switches. 
Some of this circuitry may be 
eliminated by hardwiring the 
port address and leaving out the 
switches and pullup resistors. 
Outputting to the fi rst port 
causes the register address to 
be latched in the PSG. Output­
ting to the second port loads the 
selected register with data. An 
input from the second reads the 
data in the selected register. 
The priority encoder, IC5, in 

combination with the in and 
out signals from the TAS-80, 

,,-See List of Advertisers on page 306 

simulates the bus cont rol sig ­
nals required to control the op­
eration of the PSG. IC7 and IC8 
provide the c lock signal. 

The choice of the MC4024 
voltage controlled oscillator 
for IC7 was arbitrary; any TTL 
oscillator would work. The crys­
tal frequency is not critical, but 
for correct tone frequencies, a 
TV color burst crystal is recom­
mended. 

My breadboard version worked 
perfectly with a 4.7 MHz crystal, 
although the tone frequencies 
were high. 

The PSG IC6 has the three 
outputs tied together. The out ­
put is suitable for driving any 
standard audio amplifier. Aste­
reo effect could be produced by 

using separate amplifiers in 
each output, but the A1 , C1 net­
work must be repeated at each 
output. Note that no bi-direc­
tional drivers are required on the 
data bus; the PSG has tri-state 
drivers built in for these lines. 

The circuit was assembled on 
a Radio Shack kluge card using 
wirewrap. It was connected to 
the TAS-80 via three feet of 
twisted pair flat cable. Parts lay-

PROBASIC 

PROBASIC $195.00 

• Loader relocatably links user specified modules to save memory 
Design & save BASIC to your specifications (now or later) 
Dump feature allows you to save your versions of BASIC 

' Sample line PROBASIC - P = L TGVDKEM - F = 4-M = DOOO·S 
= YOUR FILE/PRO 

' Features REV. VIDIO, WAIT, MID$TO, NEWMERGE, FIXRE· 
NUM, FIXLOF ... 

Probaalc Includes the following relocatable modules 

PRO-SORT 
• Array sort & search routines 

PRO-MACH 


SVC type axcess to basic 

subs 

PEEK, PEEK%, PEEK$, 

POKE, POKE%, POKE$, 

CLATN, CALL adres (parms), 

INPORT, OUTPORT, EX· 

ECUTE 


PRO-GRAPH 

Draw lines, patterns, points 
' SET, RESET, POINT, US· 

ING, GRAPH, TO, SCROLL, 
CRT, CAT$ 

. PRO-WORDS 


UPC$, LWC$, TRIM$, 

REV$, PAUSE, APT$, 

FCHR, FSTR, FSECT, 

CHG$, EVAL, FQTY, 

FRACT, COMP, MIN, MAX, 


PRO-TRIG . DEGREES, RADIANS, 
ASIN, ACOS, Pl# 

PRO-VRS 

• 	 Allows 3 letter variables 
Reserved words in variables 

' 	 UPCVRS, LWCYRS, 
KEYVAS, TRCVRS, 
VARLEN = , FVRS, PVAS, 
LVRS 

"'507PRO-BO-SYSTEMS 

3206 CENTER STREET PH. 319-266-4262 

CEDAR FALLS, IOWA 50613 OR 319-233-6111 


Price specified includes $2.50 for shipping and handling. 


Visa, Mastercard, COD, Money Order, Purchase Order and Cash. 
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PRO-DEBUG 

• 	 Most brackets optional .. . 
• 	 New delete, edit & insert 
' 	 TRSTEP, DEFLPRINT, DO, 

INSERT, GUST, DIR, FBSC, 
f1 

PRO-KEYS 

• 	 Redefine key (s) to any string 
• 	 Assign from keyboard or 

prog. 
• 	 Enable/Disable from key­

board 
' PROKEY = , PROKEY$ 

PRO-LAB!LS 

• 	 Lable branching & testing 
' 	 IF LABEL 85 <> "Test" 

THEN MERGE ... 

PRO-FILES 

• 	 GET/PUT directly into vars. 
• 	 Extend file without reprinting 
' 	 REOPEN, RELOC, OPEN 

"E" 

PRO-EDIT 

• Immediate entry keys 
(...... ..) 

' ROLLUP, ROLLDN 

PRO-EXTENTIONS 

Dynamically save variables 
& files during editing, merg­
ing, linking, deleting, . .. 

• Multi-line functions 
' LINK, E# , ENDFN 



Two programs on one cassette. JESSE'S BUSY BUGS 
charms the very young sprout - and teaches him to 
associate ko!yboard and screen with his own actions. 

We'ye fiad cliildrmt_vm smo.s. tv4yn. wfio Liffd 
,[~s6, tho@hltwas wr[ttm for I~-3gr: old.s-

When a child presses ~ key, he creates a musical 
phrase - when he doesn't press a key, the screen is 
alive with a variety of odd graphic "bugs", scampering 
1n various directions. 

Pressing keys in quick succession produces 
continuous little melodies. The program also includes 
a Te.v.:her's Aid which analyzes the player'5 attention 
to visual vs. auditory stimulus. 

rftt11; thtrt1 SOB1Q,sosma.LL-agrn17_hlcspounti
3wm {°r tfie oldetj more ~er{enced:.sp~-

sHAPE KEYS: Key 1 creates a triangle. Key 2 creates 
a squue. Key 3 creates a vertical rectangle. Key 4 
creates a horizontal rectangle. 

SUE KEYS: Key 8 makes the created shape smaller. 
Key 9 makes it larger. 

When a Shape key is pressed, the corresponding shape 
is created in the center of the screen, accompanied by 
a small musical phrase, To change color, the same key 

. is pressed again. Using a Size key, the shape can then 
be made bigger or smaller at will. 

By superimposing these shapes thll player can create 
an infinite vuiety of complex patterns, all of which 

wr£t;;{o~a~a:_~o;;;~(//so°-B1c. [s rzeyertfie~s 
tt favorite fo,,. samt atiJfo {n, our {run{~ 

Color Computer & TRS-80, Mod. I 

zo6-463-37c7 
BOX 743 ,VASHON 151..:ANI>, WA 98070 

.-1nteilfqenafor sftUll! c~ 

out is not critical. The board 
should have the usual comple­
ment of bypass capacitors. Any 
power supply capable of + 5 
volts at 0.100 amp should be 
adequate. Be sure that the 
ground pins on the TRS-80, the 
ground on the PSG board, and 
the power supply ground are all 
tied together. 

I had a problem in the bread­
board version when using a pre­
wired 40-conductor edge con­
nector because of noise on the 
unterminated lines. I recom­
mend that only the required sig­
nals be cabled from the TRS-80. 
A suitable edge connector can 
be made by hacksawing the f irst 
20 pins from the end of an S-100 
edge connector. 

The circuit was designed to 
plug into the screen printer port 
on the expansion interface. If 
the reader wishes to hook up di­
rectly to the TRS-80 keyboard, 
additional buffering of all lines, 
except of the data bus, may be 
required. This prevents over­
loading the signals. 

Programming 

When ordering an AY3-8910, 
the purchase of the complete 

data manual is recommended 
because the methods of calcu­
lating tone and noise frequen­
cies are not included in the ab­
breviated data sheet. 

While programming the PSG 
is beyond the scope of this arti­
cle (the subject occupies about 
10 pages in the manual), the fol­
lowing routines are presented. 
They show the structure of PSG 
programs. The address latch 
port is 16 and the read/write port 
is 17. 

Routine 1: Gunshot 

10 'RESET ALL PSG REGISTERS 
20 FOR I = 1 TO 14: OUT 16,1: OUT 17,0: 

NEXT I 
30 OUT 16,6: OUT 17,15 'SET NOISE 

PERIOD TO MID VALUE 
40 OUT 16,7: OUT 17,7 'ENABLE NOISE 

ON CHANNELS A,B,C 
50 OUT 16,8: OUT 17,16 
60 OUT 16,9: OUT 17,16 'SELECT FULL 

AMPLITUDE RANGE UNDER 
70 OUT 16,10: OUT 17,16 'CONTROL OF 

THE ENVELOPE GENERATOR 
80 OUT 16,12: OUT 17,16 'SET ENVE· 

LOPE PERIOD TO .586 SECONDS 
90 OUT 16,13: OUT 17,0 'SELECT ENVE· 

LOPE DECAY, ONE CYCLE 
100 FOR I= 1to100: NEXT I 'DELAY TO 

NEXT GUNSHOT 
110 GOT090 

Note: Once the registers are set 

up, the sound effect is repeated 
by triggering the envelope cycle, 
statement 90. By stretching the 
envelope period to about two 
seconds at statement 80, and 
using a longer delay at state­
ment 100, the sound effect be­
comes an explosion. 

Routine 2: Siren 

10 'RESET ALL PSG REGISTERS 
20 FOR I = 1 TO 14: OUT 16,1: OUT 17,0: 

NEXT I 
30 OUT 16,7: OUT 17,62 'ENABLE TONE 

ON CHANNEL A 
40 OUT 16,8: OUT 17,15 'SELECT MAXI· 

MUM AMPLITUDE ON CHANNEL A 
50 OUT 16,0 'SELECT CHANNEL A TONE 

REGISTER 
60 FOR J = 1 TO 3 'PRODUCE 3 CYCLES 

OF THE SIREN 
70 FOR I= 100 TO 200 'DOWNWARD 

FREQUENCY SWEEFI-· 
80OUT17,1 
90 NEXT I 

100 FOR I = 200 TO 100 STEP - 1 'UP· 
WARD FREQUENCY SWEEP 

110OUT17,1 
120 NEXT I 
130 NEXT J 
140 OUT 16,8: OUT 17,0 'SET AMPLITUDE 

TO ZERO TO END EFFECT 

Note: The tone is turned on at 
statement 40 and off at 140. 
Breaking will allow the tone at 
the selected frequency to re­
main constant. Once t he reg is­
ter address is latched, the regis­
ter can be read or written many 
t imes without reselecting the 
register. 

These are only two of the au­
dio programs that could be writ­
ten for the PSG. In add ition, the 
PSG could be used as a music 
synthesizer for the creation of 
two and three part harmony. 
This author has written a series 
of programs in BASIC, giving 
further examples of PSG usage, 
and a utility program which al­
lows calculation of the contents 
of the registers. It also examines 
the current status of PSG regis­
ters. 

Once the reader has bu ilt and 
installed the circu it , he should 
have hours of fun experimenting 
w ith myriad effects the device 
produces. I found the total cost 

to be about $30 using new parts. 
The entertainment value of the 
games and the challenge more 
than offset the cost. 

The AY3-8910 is avai lable off 
the shelf from many companies 
advertising in 80 Microcomput­

ing. • 

Note: These programs are· avail· 
able from the author. 
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THE 
UNI NTERRUPTIBLE 
POWER SUPPLY 

when the power fails 

!; . 

that keeps your computer on 
. . . 

Mayday protects the compute r and disk system from power surges, sudden drops in 
voltage. or a complete disruption of power. 

Most problems operators or programmers have are caused by voltage or current interruptions of the computer. 

There are 12 different Mayday UPS power supplies. one of which is specifically designed to handle your computer 

system from 50 watts up to over 600 watts. 

Protect your t ime and investment. One power failure could well cost you the price of the. Maya'ay. Prices start at 

$240 for the 150 watt system. (Line surge voltage regulator protection 1s available at add1llonal cost). 

For more information, please call or write. 


!JJun f!le!}e<Moh, #nc. 
Box 21 0 New Durham. NH 03855 

(603) 859-7110 TWX 510-297·4444 

E ssssss 

ss.ss E 

Selling 80 Microcomputing, the only major journal for the users of the 
TRS-80 •, is a sure bet for getting the computer enthusiast into your 
store. Once through the door you can sell him anything. 

We know "80" will make you money ... it's the only magazine for the 
TRS-80 • users and you know how many of those there are. So call today 
and join the dealers who make money with "80". 

For information on selling 80 Microcomputing, call 603·924·7296 and 
speak with Ginnie Boudrieau, our Bulk Sales Manager. Or write to her 
at 80 Microcomputing, Pine Street, Peterborough, NH 03458. 

•TRS-80 ls a trademark of the Tandy Corp. 
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3·0 Adventures 
Our 3 -D adventures combine the trad itional worq oriented 
adventure w·ith f ull screen 3-D perspective graphics! Hallways, 
stairs . elevators. objects. and even characters in Asylum, are 
represented in 3-D graphics as though you are actually there! 

truly one of the best adventure games by any criteria .. . i t 
borders on the unbe lievab le Believe it. Buy it. " M.J.M .. The 
Space Gamer 

" Th is has got to be the most infuriat ing, irritating, aggravating. 
fru st ra t ing. angering . spellbinding game on the market." D.M" 
·ao M1crocomputmg 

ASYLUM places you in the residence home for Deathmaze 
survivors. To leave. you must deal w ith guards. fellow survivors . 
doctors. the infamous crazed carpenter. and much . much more. 
TRS-80 Leve l II 16K or Model Ill 16K $14.95 
Model I DISK $19.95 

LABYRINTH places you in a huge maze of tunne ls inhabited by 
gnomes. ghosts. w itches. and an evil minotaur You must find 
the weapons and treasures needed to destroy the minotaur 
before he destroys you ! 
TRS-80 Leve l II 16K or Model Ill 16K $12.95 
Model I DISK $17.95 

DEATHMAZE 5000 places you in a gigant ic f ive -story building. 
There is only one goal. ESCAPE ALIVE ! Monsters. dogs. 
vampires. and other vile horrors wi ll plague your every step as 
you struggle to survive one of the most cha llenging adventures 
ever written. 
TRS-80 Level II 16K or Model Ill 16K 
Model I DISK 

GRBASIC 

GR BASIC extends Level II or DISK BASIC to include an easy to 
use graphics command set. A sing le BASIC command allows 
the user to draw a line between any two pixels on the screen in 
hundredths of a second ! Coordinates can be chained to allow 
complex figures to be drawn by a single BASIC program line in 
less than a second! 

GRBASIC allows the defini t ion of shapes. Once defined, a 
shape can be rotated , scaled up or down in size. drawn 
anywhere on the screen in less than a second, and can even be 
drawn tota lly or partially " off" the screen in extended space! 
And all with short, simple BASIC commands ! Even mul t iple 
shapes are no problem! 

GRBASIC is not a string-packer or machine -l anguage USR­
called utility. GRBASIC is fully integrated into Level II and 
DISK BASIC. There is nothing on the market that offers its 
graphic features. except possibly the App le II computer! 
Animat ion. scientific plotting, and professiona l data displays 
are now child's play! 

A new program. GRBASIC FUNCTION PLOTTER. allows the 
plott ing of almost any funct ion , incl uding polar coord inate 
based figures and a lmost an y wave form. Fea tures include 
function definit ion and automat ic screen scaling. REQUIRES 
GRBASIC! 

GRBASIC cassette $19.95 
GRBASIC TRS-DOS disk $24.95 
GRBASIC NEWDOS80 d isk $24.95 
GRBASIC FUNCTION PLOTTER $14.95 

Examples of graphics 

produced with GRBASIC 
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JOURNEY TO THE 
CENTER OF THE TRS·80! 

Micro-World is an adventure like no other. You are transformed 
into an electroid, and must travel through the circuits of your 
TRS-80! You w ill be required to solve many incredible problems, 
and in the process you will gain a knowledge of how a TRS-80 
operates. 

Micro-World is one of the most advanced pieces of machine 
language programming Med Systams has published. A special 
encoding scheme has allowed a 21 K adventure to fit in 16K. 
Micro-World is verbose. Messages are frequent and fact filled . 
There are over 80 locations that must be explored. 

Micro -World is an excellent educational simulation! It is 
supplied with a booklet conta in ing a glossary and explanations 
of the electronic circuits inside the TRS-80. This does not in any 
way diminish the challenge! If anything, the challenge increases 
since you must gain a work ing knowledge of your computer to 
gain access to the final circuit! 

Model I Level II 16K or Model Ill 16K cassette $19.95 
Model I disk $24.95 

The Playful Professor 
The Playful Professor has been a constant best-seller since its 
introduction in 1980. This program is a mathematical tutorial 
that provides instruction in addition, subtraction, multiplicat ion, 
and division. with or without fractions. Problems are presented 
in a game format that gives a step-by-step tutorial for incorrect 
answers. 

The Playful Professor places the user in a 60 room mansion 
haunted by an intelligent ghost who holds the key to the only 
door out. Options inc lude 3 difficulty levels, choice of problem 
type, 1 or 2 players, pass option, and split difficulty levels to 
allow 7 year olds to play competitively w ith 27 year olds! 
Graphics are used extensively. 

'Tm so impressed with The Playful Professor, Money Master, 
and Deathmaze . At the Mead School we use these three 
programs daily." R.J .. Greenwich. Conn. 

" My 7 year old daughter had a fun way to review her math . 
my 4 year old enjoys playing using the pass feature (what an 
experience it is to watch a 4 year old use a computer!)" S.C .. 
Highland, Maryland 

Model I or Model Ill Leve l II 16K $12.95 
Model I DISK $16.95 

Med Systems Software 
P.O. Box 2674-S Chapel Hill, NC 27514 

(919) 933-1990 

..-See List of Advertisers on page 306 

SATISFACTION GUARANTEED! 

If for any reason you are not sat isf ied w ith our products, return 
your order with in 14 days for a prompt and cheerfu l refund. 

ORDERING INFORMATION 

Orders are processed with in f ive working days. We pay all 
postage and handling w ith in the U.S.. Canada , and U .S. 
territories. European orders please inc lude $3.00 for air post. 

....................................................~ 


D Asylum ($14.95) $ 

D Deathmaze 500 

D Labyrinth 

D Adventures on Disk 

($12.95) 

($12.95) 

(add $5.00) 

$ __ 
$ __ 
$ __ 

0GRBASIC Cassette ($19.95) $ __ 

0 GRBASIC TRS-DOS Disk ($24.95) $-­
0GRBASIC NEWDOS 80 Disk ($24.95) $ 

0GRBASIC FUNCTION PLOTTER ($ 14.95) $-­
0Playful Professor 

O MICRO-WORLD 

($12.95) 

($19.95) 

$ __ 
$ __ 

OMICRO-WORLD Disk ($24.95) $ __ 

Total $ __ 
Name 

Street _____________________ 

City ________..,tate________ Z ip ___ 

Computer: 

OTRS-80 Lii 16K D Model Ill 16K 

0Mastercard 0Visa Qcheck 

MC or VISA # ----------------­

Expiration Date -----------------­
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TECHNIQUE 

A quick look at an alternative to BASIC. 

The Pascal Dream 


John Krutch 
P.O. Box 761 
Crescent City, CA 95531 

Just three years ago, when 
the TRS-80 was introduced, 

the only language available was 
Level I BASIC. Not even T-BUG 
or the Microsoft editor/assem­
bler had been released. 

But things have changed in 
three short years. TRS-80 own­
ers can now pick and choose 
from many languages. A few of 
them are supplied by Radio 
Sl'lack, but many of them come 
from other vendors. Besides the 
BASIC Interpreters and compil· 
ers, there's BASEX (a structured 
language similar to BASIC), 
Pasca l, FORTRAN, COBOL, 
Tiny C, FORTH, APL, LISP, PI­
LOT, and others. Most are avail­
able for both cassette and disk­
based systems. And if you're 
fortunate enough to have a mod­
ified TRS-80 that runs standard 

CP/M by Digital Research, your 
choice is even greater. 

I want to discuss an interest­
ing Pascal compiler, the Pipe 
Dream Pascal system (better 
known in the United States as 
People's Pascal I). I want to 
demonstrate a feature of the 
Pipe Dream system that sets it 
apart from most other Pascal 
compi lers on the market. 

Pascal Compiler-Interpreter 

What is a compiler, anyway? 
A compiler is a piece of software 
that takes a source program­
that is, a program written in a 
high-level language-and trans­
lates it into a low-level object 
prog ram equ ival ent to the 
source program. 

Theoretically, then, if you 
have a compi ler for language X 
running on your TRS-80, you 
ought to be able to type in a 
source program written in X; the 
compiler then compiles it Into 
fast, compact Z-80 object code. 
Then, next t ime you want to run 
the program, you can just load 
the object file; the source code 
may be thrown away. David 
Bolke's TINYCOMP (80 Micro· 
computing, May) takes a BASIC 
source file and compiles it into 
pure binary machine code. 

Unfortunately, few compilers 
for microcomputers work this 

10 <• Peeker * ) 
20 
30 VAR ADDRESS • BYTE INTEGER; 
qo 
50 E:EGIN 
60 REPEAT 
70 WRITE< ' ADDRESS ? '); 
80 READCADDRE SStl; 
90 BYTE != HEHCADDRESS l 1 
100 WRI TE( ' CONTENTS = ' , BYTEt, 13 , 13l 
11 0 UNTIL 1 <> 1 
120 ENO, 

Program Listing 1 

10 <• F'eeker a:> 
2 0 
3 0 VAR ADDRESS , BYTE INTE GER ; 

0 ..IMP 0 
10 
so BEGIN 
60 REPEAT 

ADD 1 AT 0 
1 INT 0 5 

7 0 WRITEC ' ADDRESS? '); 
2 LIT 0 65 
3 LIT 0 68 
q LIT 0 68 
5 LIT 0 82 
6 LIT 0 69 
7 LIT 0 83 
8 LIT 0 8 3 
9 LIT 0 63 
10 LIT 0 32 
11 LIT 0 9 
12 CSP 0 8 

80 RE AD< ADDRESS t l ; 
13 CSP 2 
11 STD 3 

90 BYTE ! = HEHCADDRESS l; 
15 LOO 0 3 
16 LOO 25 5 0 
17 S TD 0 1 

100 WRITE< ' CONTENTS ' • BYTE t, 13 · 
18 

13) 
LIT 0 67 

19 LIT 0 79 
2 0 LIT 0 78 
2 1 LIT 0 9q 
22 LIT 0 69 

Program continues 
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6 ways to give 

your TRS-80* a 


+PLUS 

Exhaustive research and professional standards 
bring you the best in business software. 

EASYTRAK 'm 

KEEP YOUR SALES CURVIN G UP­
WARD WITH EASYTRAK •m, a powerful , 
all-purpose activity tracking system . User­
specified options enable you to monitor 
sales activity by territory. p roduct line, 
salesman. or by combinations. Can 
monitor inquiries. sales calls and order 
booking. Production activity (by shift, by 

product, by day. by team, rnIDJ
etc.). spendi ng o r in ­
come activity are simple 
to set up wi th EASY­
TRAK•m. Extensive video 
displays make available 
individual, group or total su mmaries. rela­
tive averages, and percentage data all at the 
touch of a button. Use of an 80-column 
printer is optional. 

\MODELl/ 111 ttoo t\e~·MODEL II $140 

+ GENERAL LEDGER 

SLICE OUT MORE PROFIT by using 
+ General Ledger to monitor your financial 
status. Features include fully-flexible finan­
cial statements. both budget and last year 
compariso ns. specia l report optio ns, 
monthly and quarterly trial balances. man­
ual and/ or automatic journal entries all with 
extensive audit trai ls. You structure the 
chart of accounts with up to 5 digit account 
numbers. 

MODEL I/ Ill •250 
MODEL II $300 

Dealer inquiries Inv ited 

· 1~ao" ••...,. ....M1 ....,..~... o1 '""~ toip 

1 Mv'lJtAf\ ~ • &1.,."'4'~ oll'lv\(.Ol"l'IOVl... 1• •"'"" 

=· 


SPECIAL! All of the above: MODEL I / Ill • t 250 
MODEL II • t 500 

+ PLUS SOFTWARE comes to you feature-packed 
from on-line validation to machine-language file 
handling_ Extensive documentation and thorough 
installation guide accompany each order. Source 
code is included. M odel II requires 64K. Model I/Ill 
requires 32K, 2 disks. 

To order, call TOLL-FREE 24 hours 
1-800-528-6050 EXT. 1562 
(In Arizona. 1-800 -352-0458 Ext. 1562) 

..-See Lis t of Adver tisers on page 306 

+ ACCOUNTS RECEIVABLE 

PUT MORE CASH IN 
YOUR BANK AC­
COUNT with + Account 
Receivable 's many col­
lection/ c redit features , 
including average pay­
ment days, ag ing 

+ACCOUNTS PAYABLE 

FUNNEL THAT STACK OF BILLS into 
+Accounts Payable system and create an 
orderly, manageable flow of vendor his­
tories. cash requirements forecasts. check 
registers and checks. aging schedules. etc. 
Will accept manual checks. 

""'"'''· '"d •dju.imoot.. vPay by selected vendor. in­ ~ 

voice, due date, discount 
dates. and optionally post di ­
rectly to you r +General 
Ledger. Suppo rts 5-digi t 
vendor numbers. $ 
MODEL I/ Ill 

MODEL II 
•250 
•300 

.., 
$ 
$ 

schedule and statements, L.:::..c==.. 

Open-item system records sales activity 
this year and last, optional automatic dis­
counts and salesman assignment. Cash re­
ceipts and A/ R adjustments feature exten­
sive on-line validation. And, yes. +- Accounts 
Receivable handles the pesky new 9-digit 
zip code. Other optional features include 
service charges to selective customers; 
partial and "on-account" payments. Posts. 

at your option. to + General Ledger. •••••••••••••••••• 

MODEL I/ Ill •250 
MODEL II $300 

+ FIXED ASSETS 

A POWERFUL SET OF TOOLS TO 
CALCULATE and m onitor fixed asset ex­
penditures, book and tax depreciation, in­
vestment tax credit. etc. Will even forecast 
future depreciation fo r you. (Handy at 
budget time! ) Code structure enables you 
to classify assets by departments, buildings, 
groups or other categories. Handles seven 
depreciation methods. Can post to + Gen­

eral Ledger for you. I I 
MODEL I/ Ill $250 f -==-= . 

MODEL II $300 ~ 

+ PAYROLL 

KEEP YOUR EMPLOYEES HAPPY and 
smiling with prompt. accurate and profes­
sional payroll records. Will handle weekly. 
biweekly, semimonthly. m onthly payrolls. 

Q 
produce checks. check 
registers, labor reports, 

• • earnings reports , Form 
941 's, W2's, etc. Can 
handle fixed/ voluntary 
deductions. hourly/ 
sa lary employees, 

bonuses. city and state taxes. etc. Easy to 
use and update tax tables. Automatic 
+ General Ledger posting. 

MODEL I / Ill $250 
MODEL II $300 

r------------------------------------1 
: Please send me the following PLUS Softw.,.e: I 

: 0 EASYTRAKTM 0 +GIL 0 +AIR 0 + A/P l 
1 0 + P/R 0 + FIA 0 FREE Catalog I 

AMOONT (Tx. residents add 53 sales tax): $ 

Plus Computer • PO Box 1152 • Angleton, TX 77515 

NAME -------------~ 
ADDRESS ------- ­ - ­ - ­ -
CITY ------------- ­
STATE _ _______ ZIP - ­ - ­

0 Model I 0 Model II 0 Model Ill l 
- ­ --- ­ ------ ­ - ­ - l 

I 0 MIC D VISA Card • I 

I Bank • Expiration Date l 
Signature OC-5 :t____ ______ ______________ _ _ __________J 
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PLUS COMPUTER TECHNOLOGY. INC 
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Pascal Translator 

23 LIT 78 
2 4 LIT 84 
25 LI T 0 83 
26 LIT 0 3 2 
27 LIT 0 61 
28 LIT 0 32 
29 LIT 0 1 1 
3 0 CSP 0 8 
3 1 L OO 0 4 
32 CSP 0 3 
3 3 LIT 0 13 
3 4 CSP 0 1 
3 5 L IT 0 13 
3 6 CSP 0 1 

110 UNTIL 1 <> 1 
37 LIT 
38 LIT 

120 ENO . 
39 QPR 0 9 
4 0 JF'C 0 2 
41 OF'R 0 0 

Program Listing 2 

straightforwardly. All compilers 
take a source file and translate 
it into an object file, however, 
the object code produced in this 
way isn't necessarily code that 
can be read and executed by the 
host computer's processor. 

Let's look at UCSD Pascal, 
which is available for many 
microcomputers (including the 
Model I and Model II TRS-80). 
UCSD Pascal consists of an 

interpreter and a compiler. 
When the UCSD system running 
on a TRS-80 compiles a Pascal 
source file into object code, 
what is produced is actually a 
form of intermediate code 
known as pseudocode o r 
p-code. This p-code then goes to 
the interpreter which executes 
the p-code, causing the program 
to run. This is as far as you can 
go with UCSD Pascal. 

you can use t he translator to 
generate Z-80 machine code 
from the p-code. The resulting 
Z-code program is fast and oc­
cupies very little memory. (How­
ever, you'll probably need to 
load a run-t ime system along 
with the Z-code program to han­
dle 1/0 operat ions and such. 
This system occupi es .only 
about 1 K bytes.) 

Program Listing 1 is a short 
program wri tten in Pipe Dream's 
s u bset o f Pasc al , wh i ch 
prompts the user to type in a 
memory address in decimal, and 
returns the byte at that location. 
For readers not familiar with 
Pascal, here a few words of ex­
planation. Line 30 sets variables 
ADDRESS and BYTE to integer 
type. 

Lines 60-110 set up a loop 
which repeats indefinitely, since 
the condition in line 110 (1<>1) 
can never be met. Line 70 
prompts the user for t he ad­
dress to be PEEKed at. Line 80 
reads this address from the 
keyboard into va r iabl e AD­
DRESS. Line 90 gets the byte 

Pipe Dream Pascal is a " Tiny" 
Pascal designed along the lines 
suggested by Kin-man Chung 
and Herbert Yuen in 1978. It was 
written by John Alexander of 
Berwick, Australia and is d istrib­
uted in this country by Com­
puter Information Exchange, 
Inc. as People's Pascal I. It is 
available on cassette for t he 16K 
Level II TRS-80. 

Pipe Dream Pascal includes a 
compiler which compi les Tiny 
Pascal source into p-code, and 
an interpreter which executes 
the p-code. Pipe Dream Pascal 
also supplies a translator, which 
does just what its name sug­
gests- it takes the p-code gen­
erated by the compi ler and 
translates it into pure binary 
Z-code. 

Using the Pipe Dream system, 
therefore, can write your Tiny 
Pascal program, compi le it, and 
execute the resulting p-codes 
with the interpreter. Once you've 
executed the program and veri­
fied that it is operating correctly, 
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1. 2. 3. 4. 

23000 5908 D02 107S90DF92 1FA19E5ESE5 
0 JMP 0 I 
I INT 0 S 23012 59£4 21F6FF 39F9 
2 LIT 0 65 230 17 59E9 E741 
3 LIT 0 68 23019 59EB E744 
4 LIT 0 68 23021 59ED E744 
5 LIT 0 82 23023 59EF E752 
6 LIT 0 69 230 2 5 5 9F1 E745 
7 LIT O 83 230 27 59F3 £753 
8 LIT 0 83 23029 59FS £753 
9 LIT 0 63 23031 59F7 E73F 
I 0 LIT 0 32 23033 5 9F9 E720 
II LIT 9 23035 59FB £709 
12 CSF· 8 23017 59E9 CDB8491141415 24553533F2000 
13 CSP 2 23030 59F6 CDA649 
14 STD 3 2303:3 ~;9F9 F7FA 
15 LOO 3 23035 59FB EFFA 
16 LOD 255 0 23037 59FD CDF749 
17 STD q 23040 5AOO F7F8 
18 L.IT 67 23012 5A02 E74 3 
19 LIT 79 230 4'1 5A04 E74F 
20 LIT 78 23046 5 A06 E74E 
21 LIT 84 2 30 48 5A0 8 £7541 
22 l.IT 6 9 23 050 SAOA E7'f5 
23 LIT 78 2 3052 5AOC E74E 
2 4 LIT 8 '1 2305.q 5AOE E754 
25 LIT 83 23056 5A10 E753 
26 LIT 32 23058 5A12 £720 
27 LIT 61 23060 5AM E73D 
28 LIT 32 23062 5A16 £720 
29 LIT 11 23064 5A18 E70E: 
30 CSF' 8 230 42 5A02 CD881 9134F4E54454E5 45320302000 
31 LOO 0 4 23057 5A11 EFFB 
32 CSF· 0 3 23059 5 A1 3 COA949 
3 3 LIT 0 l:J 23062 5A 16 E70D 
3'1 CSF' 0 I 23064 5A18 CDA349 
35 LIT 0 13 23067 5AIE: E70D 
36 CSF' 0 I 23069 5 AI D CDA349 
37 LIT 0 1 23072 SAZO E701 
38 L.IT 0 I 2307 't S A22 £701 
39 OF'R 0 9 230 76 5A24 CDD9'f9 
40 .JPC 0 2 23079 5A27 F102E959 
41 OF'R 0 0 23083 5A2B CDBE'f9 

23086 5A2E C300 00 

Program Listing 3 

out of memory and puts it into 
variable BYTE. Line 100 writes 
the byte on the display and 
prints two line feeds. 

Program Listing 2 shows the 
same program and its compila­
tion into p-code. Each group of 
p-codes is listed just under­
neath the line of source code. 
The number that precedes the 
p-code_is the location number of 
the p-code. There are 42 p-codes 
numbered 0-41 . The two num­
bers that follow each p-code, are 
operands. 

As to what the p-codes do, 
look at p-code number 2, LIT 0 
65, which causes the number 65 
to be loaded on top of the stack. 
This number is the decimal 
ASCII code for A, which is the 
first letter of the word AD­
DRESS?. This will be printed on 
the display to prompt the user. 
P-code number 34, CSP 0 1, is a 
call to standard procedure 1. 
This causes a jump to subrou· 
tine 1 in the run-time system. 

Program Listing 3 is the cul­
mination of our work and is the 
output from the trans lator, 

which decodes the p-code into 
Z-code. Column one is the list of 
p-codes. Col umn two contains 
the decimal address at which 
the translated Z-80 codes begin 
for each p-code. Column three 
contains the same address in 
hexadecimal. Column four is the 
actual machine code. It is not an 
exact t ranslation in to machine 
language of the source program 
in Program Listing 1, because it 
depends on a run-time system 
which must be loaded when the 
machine code is. 

The Pipe Dream Pascal sys­
tem is cumbersome. First, you 
have to load the compiler, then 
the interpreter, then the t rans­
lator, and finally the run-t ime 
system. Then you have to load 
T-BUG to run off a copy of the 
translated program and run­
time system. However, in spite 
of all t his cassette-swapping, 
using the Pipe Dream system is 
a fascinating experience. It is 
reward ing to watch a program 
written in a very high-level Ian­
guage turn into binary machine 
code right before your eyes.• 

•TRSOO is a trademarl< of Tandy Corp. 

Each volume is priced at: $14.95 + $1.50 
S&H = $16.45 ($17.05 in VA) Overseas add 
$2.50 for air shipment 

----- -------- ----- - ------- - - - - :--'I 
Insiders Software Consultants, Inc. v"305 
P.O. Box 2441 , Dept. SUM2 

. ;-'!·
Springfield, VA 22152 

D Please send me Volume I of THE BOOK 

0 Please send me Volume II of THE BOOK 

NAME ---------- ---------­
ADDRESS_ ____ _ ______________ 

Volume I: The most comprehensive __ZIP CODE_____ Volume II: Everything you want toCITY, STATE ___---­
book yet on the math routines in know about the video, keyboard, 

Check P,ayable to Insiders Software Consultants. Inc.Level II ROM, Models I & Ill. In­ I cassette, and pr i nt er dri ver 
MASTER CHARGE M C Bank Codecludes a fully commented listing routines. Learn how to write your I 
VISA Exp. Date ____ Card Number ___from 0708H to 1607H and an in­ I own! Remarkably detai led li stings 

credibly complete map of the ROM I 
f Signature il lustrate wel l-commented source 

and reserved areas o f RAM. I Dealer Inquiries Invited code. Complement Volume I, now. 
L---------- - - -- ------- -- - - - ____ _j 
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UTILITY 

Why sit around typing RUN and LIST all day? 

The Disk Auto-Menu 


Larry M. Hewin, Ed. D. The menu manager program, 
Volksmicro Computer when run, reads data f rom 

1 NAME FILE 2 DISK DUMP UTILITY Systems, Inc. MENU/DAT for whichever disk 3 DISPLAY DOS LIB CMOS 4 DIA DRIVE 0 
202 Packets Court 5 DISPLAY FREE DISK SPACE 6 EXPENSE RECORD you've designated and screens 

7 APPOINTMENTS 8 ANOTHER DISK MENU Williamsburg, VA 23185 it in menu format (Table 1). You9 MENU MAINTENANCE 10 PAINTED MENU 
are then free to select a program 

ENTER SELECTION = =>?_ by number from the menu and 
call it by entering its number. Table 1 
You may also call the following 
items from the menu: a different 
disk drive menu; t he menu main· 

it better? The two simple pro­ tive points above is the need for tenance program; or a return to 
grams in this article reflect an a data base manager with the DOS. if you are in the menu 
approach to a solution. usual entry, edit and delete maintenance program for any 

functions. reason, the menu there permits 
Main Point you to call the menu manager 

The main objective is to program. 
Two Programs 

While showing off my micro­ choose a program from a menu The two main programs are 
computers to customers that tells which programs are The system devised consists saved to a disk containing a 

and clients, I've f~equently residing on the diskette(s) in the of two main programs: a menu DOS you normally have in drive 
found myself typing RUN drives, and to call the selection maintenance program and a 0. These two need to be in your 
WHATEVER/BAS and other file by entering the number of the menu manager program. The drives on one disk only, so it 
names again and again. To choice. A second objective is to menu maintenance program may make sense to put them on 
make it harder, my typing error be able to return from the selec­ allows entry, editing and dele· the DOS disk. MENU/DAT will be 
rate goes up as I hurry to lessen tion or called program to the tion of program descriptions; on every disk used in the system 
the dead time during loading. As disk menu, to call another. Easy. and calling filespecs. Under the and contains only the menu 
a result, "the hurrier I go, the Also, since I'm not always cer­ file name MENU/DAT, it writes data for that diskette. 
behinder I get." tain what some of my more cryp­ data to the disk you have desig­ To start using this system, 

I've tried setting up demo tic file names represent, it would nated. you load BAS IC, and run 
disks in advance. The items that be nice to have the menus pre­ MENUMTC/BAS. You are then 
I desire to show vary, however, sent descriptive titles. This asked to enter t he drive number 
so preparing a set of demos would identify, while still allow­ on which the data is to be 
doesn't satisfy my need. ing the use of, the actual file· entered. 


Besides, all of us know the spec for calling. 

MENU MAINTENANCE FUNCTIONS 

From the menu of menu main· 
one thing a computer is sup­ It seems desirable to provide 

NEW MENU 
EDIT MENU 2 tenance functions as shown in 
DELETIONS 3

posed to do well is take away for a printed version of diskette Table 2, select New Menu by en­
the need for humans to perform screen menus, since the menu 

ADD PROGRAMS 4 
AUN MENUMGA 5 _tering 1. You will .then be given 

repetitious and dull tasks. collection itself provides only a prompts for entering program
ENTER SELECTION = = >?_ 


So why sit around typing RUN primitive directory of the pro­
 data which you answer in the 
or LOAD such and such on a ma­ gram collection. Table 2 manner shown in Table 3. When 
chine which is capable of doing Finally, inherent in the collec­ the two fields are entered, the 
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- -----------

''I'm Wayne Green 
and I can save you $986 
on the purchase of a 
computer system! 

I hope that has your attention." 


"That's the difference between 
walking into your local Radio Shack 
store and plunking down hard cash 
... and buying from the ads in 80 
Microcomputing magazine. That's 
the difference for a simple combina­
tion such as a Model III two disk 
system with 48K of memory, a 
modem and a Line Printer II: The 
Radio Shack price for that c9m­
bination is $3,612. If you buy from 
the ads in my magazine, you'll buy 
exactly the same system for $2,626. 

So why throw away $986? 
"The fact is that the money you 

can save on even the smallest acces­
sory purchase will pay for the maga­
zine subscription many times over. 
That's one of the reasons so many 
people are subscribing to 80. 

"Another is that it is the major 
source of information on the TRS-80 
computer. In 1980 there were 335 
feature articles on the system ... 
with detailed instruction on how to 
do things (sorry about that), evalua­

tions of accessories and software ... 
and so on. I guarantee you'll find the 
magazine invaluable. 

"A subscription to 80 is still only 
$18 (when are we going to raise that 
darned price to $25, where it should 
be?), so get your subscription in be­
fore I boost that price. It could be 
any day now." 

Wayne Green 
Editor/Publisher 

II the c:ouoon Defo""' l'YS r>e-en useo. p1oaso 1111 out su1>seup11on rorm on U'le Reador Setw1ce ca1d 1n lhe °"'' ol tne magaz 1nt i YES_!_sig~;e-;;n~;a-s~b~;ib; ~-1 
80 Microcomputing for only $18 a year! :1 

Card# Exp. 0 12 ossues -S18
I O 36 issues - $45 I 

Signature 0 Please bill meI 	 0 Payment Enclosed I 
O Master Charge 
0 VISA 
0 Amerocan Express 

Address -------------­ I 
Coty State Zop___ I. . , .. , Subsc11p11on t>og•ns with ne•I ouDhsheO issue 

m lCrQCQmpUtlng Back ossues. wnooe a•a•laooe 110 U eoch 	 I[~r; . Canada S20 per yur US lunas 
Peterborough. N.H. 03458 All olher IOfc•on subsc11p11ons S28 one yea1 only 31688 .JL - ­



program automatically asks 
whether the entries are correct 
or not. If the answer is N for no, 
the program cycles you back 
through the entries. If a particu­
lar entry is correct, hit ENTER 
and the entry, as originally en­
tered, will be preserved. If it isn't 
correct, however, enter the cor­
rect one. 

While BASIC programs are 
entered as shown in Table 3, 
command programs, usually 
summoned from DOS, need dif­
ferent treatment. In the program 
title field we can still name pro­
grams anything we desire, but in 
the field for filespec the proce­
dure is as follows: Assume the 
program is a machine language 
program called Electric Stylus 
and has the filespec: STYLUS/ 
CMD. The proper entry to the 
prompt for filespec is &STYLUS, 
i.e., an ampersand is put in front, 
and the I and file extension is 
left off. 

MENU ENTRIES 

FOR PROGRAM # 1 : 

THE PROGRAM TITLE IS: NAME FILE 

THE FILESPEC IS: NAMEFILE/BAS 

ARE THESE CORRECT· Y/N = = >?_ 


Table 3 

The System is comprised of three programs: 
1. MENUMTC/BAS-the data manager for entry and maintenance of menu data 
for each of the user's disks. Writes data to the disk under the filespec 
MENU/DAT. 
2. MENUMGR/BAS-the program that calls MENU/DAT, writes the screen menu, 
and organizes program select ion from the menu. 
3. MENU/CMD-a machine language program which, when AUTOed, allow re· 
turn to MENUMGR/BAS anytime reset is h it. 

Fig. 1 

1. Enter TRSDOS 'DEBUG' and type D6BOO 
2. Type M6BOO(space) 
3. Enter machine code exactly as shown: 
6BOO 21 OF 6B 22 16 40 21 2C 6B 22 2A 6B C3 2D 40 E5 
6B10 2A 2A 6B 7E FE OA CA 1F 6B 23 22 2A 6B E1 C9 21 
6B20 E3 03 22 16 40 3E OD C3 1D 6B 20 20 1F 42 41 53 
6B30 49 43 OD OD OD 52 55 4E 22 4D 45 4E 55 4D 47 52 
6B40 2F 42 41 53 22 QA 

4. Press Enter 
5. Type G402D then hit Enter 
6. In DOS mode type DEBUG (OFF) 
7. Type TAPEDISK and hit Enter 
8. Save program with TAPEDISK by 

?F MENU/CMD:O 6BOO 6B45 6BOO 
?E (enter) to return to DOS READY 

Example 1 

Providing for an automatic prompted, giving the disk drive usually modify it to add on an 
return to DOS is similar. If you number for the disk on which item like RETURN TO DISK (or 
respond with RETURN TO DOS you have just saved your MAIN) MENU (9). I modify the 
to the program title prompt, and MENU/DAT. This brings up the program so that the (9) selection 
respond to the filespec prompt menu you have established, and sends it to a line like the line 900 
with &DIR, the menu will show allows menu selection of pro· above. 
an item returning you to DOS, grams. Note that the program 

With machine language pro· 
and call up a DIR command. has automatically added the 

grams, the problem is different. 
Similar entries, &LIB and selections necessary for calling 

It is generally difficult to modify 
&FREE, will invoke those DOS a new drive menu , menu main· 

programs to call MENUMGR/ 
commands. tenance, and for a printed copy 

BAS directly (particularly if you 
of the menu. 

did not write them, or have not 
How to return from called pro­

Exit disassembled them). There are, 
grams to the menu? The answer 

however, possibilities in short When you are finished enter­ to th is problem depends on 
machine language instructions, ing programs, the exit is accom· whether it is a BASIC program or 
designed to bring the MENUMGR plished by answering the pro­ machine language or other entry 
/BAS back in when the reset but­gram title prompt with END. The which calls for exiting the 
ton is hit. This is accomplished program then leads you to save BASIC mode. 
by Autoing the machine Ian·your entries on disk. It specifies The approach with BASIC pro­
guage program. the disk drive number on which grams is simple. I usually modi­


they are to be saved. It then fy one line of the called program; The approach I have chosen 

returns to the menu of the menu where a program line might have was selected because it has 

maintenance program. You may been 900 END, I substitute 900 been printed in 80 Microcomput­

then elect to run the menu RUN MENUMGR/BAS. If the ing (May, 1980, page 27, in an ex­

manager program by making the called program has a menu, I cellent letter from Gary Alcorn, 

appropriate selection, and when 


Program Listing 1 

l REM * COPYRIGHT DR . LARRY HEWIN 
2 REM * VOLKSMICRO COMPUTER SYSTEMS INC. 
3 REM * 202 PACKETS COURT 
4 REM * WILLIAMSBURG, VA 23185 
5 REM * DECEMBER 15 , 1979 
6 REM ********************************* 
7 REM * A DISK MENU SYSTEM -PRGRM # l * 
8 REM * MENU MANAGER (FS=MENUMGR/BAS) * 
9 REM ********************************* 
10 CLEAR5000: CLS : DEF INT C, I, L, N ,P, X :DIMF$ ( 26) , FS$ (26) : U 

$:: "== >": Ul $= " ##II 
11 GOT040 
15 INPUT" PRESS ENTER TO CONTINUE"; Z$ : RETURN 
30 FORI=lT0100 0: NEXT : RETURN 
40 CLS : PRINT@474,"MENU MANAGER":PRINT@597 ,"BY DR . LARRY 

M. HEWIN " 
50 PRINT@780 ,"ENTER DRIVE NO . FROM WHICH MENU IS DESIRE 

D"U $;:INPUTD$ 
60 IFVAL(D$) <00RVAL(D$)>4TH ENPRINT "PLS REDO" : GOT050 
100 S$="MENU/DAT:"+D$ : 0PEN "I",l, S$ 
110 CLS : PRINT@464 , "LOADING DATA FROM DRIVE NO. "D$: INPU 

T#l , N 
120 FORI=lTON :INPUT#l ,F$(I) : LINEINPUT#l,FS$(I) :PRINT@60 

0 ,"RECORD NO . "I ;:NEXTI:CLOSE:CLS:PRINT@477,"DONE" 
:GOSUB30:CLS 

200 PRINT@30 ,"MENU ":L=2:C=l : X=l : P=0 
210 PRINT@(L *64+ X) , USINGU1$;C;:PRINT" "; F$(C) 
220 C=C+l:IFC>NTHENGOSUB300:GOT0260 
230 X=X+32:IFX>33THENX=l 
240 P=P+l:IFP=lTHENP=-l : GOT0210 
250 L=L+l:GOT0210 
260 PRINT@964, "ENTER SELECTION"U$; : INPUTB$ 
270 IFVAL(B$)=0THEN260ELSEIFVAL (B$)=CTHEN40 ELSEIFVAL(B$ 

) =C+l THENRUN "MENUMTC/BAS" 
27 5 I FVAL(B$)=C+2THEN400 
280 Sl $=FS$(VAL(B$))+" : "+D$:CLS:PRINT@475,"LOADING "F$( 

VAL(B$)) 
282 I F LEFT$(Sl$,l )< >"&"THEN290 
283 Sl$=RIGHT$(Sl$ , (LEN(Sl$) -l )} 
284 CMD "I", Sl $ 
290 RUN Sl$ 
300 PRINT@(L*64+X+32} , C" ""ANOTHER DISK MENU" 
310 PRI NT@ (L*64+X+64) , C+l" '"'MENU MAINTENANCE" 
315 PRINT@(L*64+X+96) , C+2" ""PRINTED MENU" 
320 RETURN 
400 CLS : PRINT"TURN PRINTER ON AND POSITION PAPER" : GOSUB 

15:LPRINT 
410 INPUT" ENTER NAME OR NUMBER OF YOUR DISK" ;H$ 
411 PRINT@464 ,"NOW PRINTING" , 
420 LPRINTTAB ( l0)"MENU FOR "H$ : LPRINT :LPRINT : Y=0 
430 FORI=l TOC-1 
440 LPRINTTAB(Y}ITAB(Y+4}F$(I) ; 
450 Y=Y+32:IFY>32THENY=0 : LPRINT :LPRINT 
460 NEXTI:LPRINT:I=0:CLS:PRINT"FINISHED":GOSUB30:CLS : GO 

T0200 
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Program Listing 2 

1 REM * COPYRIGHT DR . LARRY HEWIN 

2 REM * VOLKSMICRO COMPUTER SYSfEMS INC. 

3 REM * 202 PACKETS COURT 
4 REM * WILLIAMSBURG, VA 32185 

5 REM * DECEMBER 15 , 1979 

6 REM ************ ********************** *** 

7 REM * DISK MENU SYSTEM - PART # 2 

8 REM * MENU MAINTENANCE (FS= MENUMTC/BAS) * 

9 REM **** **************** ** ** *** *** ** *** ** 

10 CLEAR 5000: CLS : DEF I NT C, I , L, N, P,S,X: DIM F$(26),FS$(2 


6) : U$="==>" : Ul$•CHR$ (30) 
11 GOT020 
15 FORI=lT01000:NEXT:RETURN 
17 IFN=0THENGOSUB300 ELSEGOSUB400 
18 RETURN 
20 PRINT@471,"DISK MENU SYSfEM" : PRINT@5 97 , "BY DR. LARRY 

M. HEWIN" 
30 GOSUB15 :CLS:PRINT@210 ,"MENU MAINTENANCE":PRINT@325 ," 

ENTER DRIVE ON WH IC H MENU DATA IS TO BE PLACED"U$; 
: INPUT D$ 

35 GOT0600 
40 CLS : PRINT@389, "NOW PREPARE TO INPUT A FUNCTIONAL OR 

OTHER TITLE OF": PRINT@453 ,"THE PROGRAMS YOU WANT T 
0 CALL , AND THE FILESPEC.": PRINT@517 ,"WHEN THROUGH 
, ENTER ' END ' FOR FUNCTION OR TITLE": GOSUB15 : CLS 

50 C=C+l : PRINT@90 , "MENU ENTRIES ": PRINT@l33, "FOR PROGRAM 
I" ;C; ": " 

60 PRINT@260 , "ENTER PROGRAM TITLE" ; Ul$ ; U$ ;: INPUT F$(C ) 
65 IFF$(C)= "END"THEN130 
70 PRINT@388 ,"ENTER FILESPEC "; Ul$ ; U$ ;:INPUT FS$(C) 
80 PRINT@260 ,"THE PROGRAM TITLE IS : "F$(C) 
90 PRINT@388 , "THE FILESPEC IS : "FS$ (C) 
100 PRINT@516 , "ARE THESE CORRECT - Y/N ";U$;: INPUTR$ 
110 IFR$= "N"THEN60ELSEIFR$>< "Y"THENPRI NT" PLS REDO": GOTO 

100 
120 CLS:GOT050 
130 RS= "":N=C-l:CLS: PRINT@ 270 , "YOU HAVE "N" PROGRAMS FO 

R THE MENU " 
140 PRINT@398,"ARE YOU READY TO SAVE TO DISK - Y/N "U$ 

; : IN PiJT RS 
145 IFR$="N" THEN600ELSEIFR$<> "Y"THEN140 
150 PRI NT@526 ,"DATA WILL BE SAVED ON DISK ";D$;" Y/N "; 

U$ ;: INPUT R$ 
160 IF R$="N"THENPRINT@65 4 "" ;: INPUT"WHAT DISK NO." ; D$ : 

GOT0170 
16 5 IF R$<> "Y "THEN150 
170 SS= "MENU/DAT: "+D$: 0PEN "O",l,S$ 
175 CLS :PRINT@465 ,"SAVING FILE TO DISK";" NO. "D$ 
180 PRINT#l,N : FORI=l TON:PRINT#l ,F $( I );",";FS$ ( 1) :NEXT!: 

CLOSE 
190 CLS : PRINT@477 ,"DONE": GOSUB15 : RETURN 
300 S$= "MENU/DAT:"+D $: 0PEN "I",l , S$ 
310 CLS :PRINT@464 ,"LOADING DATA FROM DRIVE "D$:INPUTl1 , 

N 
320 FOR I=lTON:INPUTl l , F$(1) : LINEINPUTl1,FS$ (I) : PRINT@60 

0,"RECORD I "I; : NEXTI : CLOSE : CLS : PRINT@477, "DONE":G 
OSUB15 : CLS 

400 PRINT@30 ,"MENU" : L=2 : C= l:X=l: P=0 
410 PRINT@(L*64+X) , C" "F$( C) 
420 C=C+l : IFC>NTHEN445 
425 X=X+32 : IFX>33THENX=l 
430 P=P+l:IFP=lTHENP=-l: GOT0410 
440 L=L+l : GOT041 0 
445 C=C-l:RETURN 
600 CLS : PRINT@94, "MENU MAINTENANCE FUNCTIONS ": PRINT@l98 

," NEW MENU ",, l:PRINT@326 ,"EDIT MENU",,2:PRINT@454, 
"DELETIONS" , ,3 : PRINT@582 ,"ADD PROGRAMS",4 :PRI NT@71 
0, "RUN 11ENUMGR" , 5 

610 PRINT@862,"ENTER SELECTION "U $;: INPUTS 
615 IF S=lTHENC=0 
620 IFS>5THEN610ELSEIFS<0THEN6 10 
63~ ON S GOSUB40,690,790 , 900 ,1000 
640 GOT0600 
690 CLS : GOSUB17 
700 PRINT@9 62,"ENTER ITEM TO BE EDITED - IF NO MORE , EN 

TER ANY LETTER" U$ ;: INPUTB$ : I =VAL (B$):IFI=0THENCLS : 
GOSUB140:RETURN 

710 CLS : GOSUB7 50 
715 PRINT@548 , "ENTER REVISIONS :": PRINT@712 , "PROGRAM: 

U$ ;: INPUTF$(1) :PRINT@8 40, " FJLESPEC : "US: : INPUTFSSf 

720 CLS : GOSUB750 : PRINT@874,"0K -Y/N"U$ ;:INPUTR$ : IFR$= "N 
"THEN710 ELSECLS : GOSUB400 : GOT0700 

750 CLS :PRINT@70,"SELECTED ITEM IS NOW: " :PRINT@2 00 ,"PRO 
GRAM: "F$ (I) : PRINT@328 , "FILESPEC : "FS$(I) :RETURN 

7 90 CLS : GOSUB17 
800 PRINT@960 ,"ENTER I TEM TO BE DELETED - IF NO MORE, E 

NTER ANY LETTER "U$ ; :INPUTB$ : I =VAL( B$) : IFI=0THENCLS 
: GOSUB1 40: RETURN 

810 CLS : GOSUB75 0:PRINT@618 ," IS THIS THE ITEM TO BE DELE 
TED - YES/ NO"U$ ; : 1NPUTB$ 

820 IFB$= "NO"THENCLS:GOSUB40 0:GOT0800 
825 I FB$<> "YESTHEN810 
830 FORC=ITON:F$(C)=F$(C+l) : FS$(C )= FS$(C+l ) : NEXTC:C=0 : N 

=N- l: CLS : GOSUB400:GOT0800 

900 CLS : GOSUB17 : C=N: GOSUB1020 : GOSUB40:CLS : RETURN 

1000 S$= "MENUMGR/BAS " 

1010 RU NS$ 

1020 INPUT"PRESS ENTER TO CONTINUE "; ZS:RETURN 


.... See List of Advertisers on page 306 

" DOS to BASIC"). I expect that gram named MENUMGR/BAS. 

many readers may already have Thus, anytime we hit the reset, 

used it, since it's short and easy. we w ill go back to the disk 

For the convenience of those menu. 

who haven't, a digest of the in· This system has solved one of 

st ructions, modified to the pres­ my problems and I've been de­

ent purpose, is reproduced in lighted with the ability to quickly 

Example 1. throw a couple of diskettes in 


This provides a command pro· the drives, hit reset, and select 
gram called MENU/GMO. It can from 20 to 30 programs. It may 
be automated by typing AUTO be just as useful to other TRS·80 
MENU and hitting Enter while users who have six to twelve 
in the DOS mode. Hitting reset diskettes fu ll of programs used 
will then automatically execute frequently. 
MENU/CMD. This will then load The program is available from 
BASIC, and run the BASIC pro· the authors on tape or diskette. • 

AT LAST! 

Mass production prices for high quality software_ Buy direct and save 50%. Also 

available for CPM and HOOS_ 


DATA BASE MANAGER Mod I & Ill 569, $149 (48K)_ Mod-II S199 

Maintain a data base and produce reports. all without user_ programming. Del ine 

fi le parameters and report formats on-line_ Key random access. last multi-key 

so rt. field arithmetics . aud it log. label. No time-consuming overlays. 500 happy 

users in one year Mod-II and48K versions have over SO enhancements. including 

40 fields maximum. ·10M-M2 is great'" - 80-US. 

AIR Mod-I S69 Mod-II S149 Mod-111S69 

Handles invoices_ statements_ aging. sales analysis. credit checking. forms input. 

and order entry_Unlike other accounts receivable programs, ours can be used by 

doctors. store managers_ etc. 

WORD PROCESSOR S49 

Centers. justifies. indents. and numbers pages. Mod-I version features 

upper/lower case without hardware modification' File merge option available_ 

MAIL.ING LIST Mod I & Ill S59. S79 (48K). Mod-II $99 
The best! Compare and be selective. Includes forms input. 5-dig it selectioncode. 
zip code extension.sort on any field. and multiple labels. Who else offers a report 
writer and merges with word processor? 
INVENTORY Mod I & Ill S89. S109 (48K) Mod-II $149 

Fast key random access. Reports include order info. performance summary. EOO 

and user-specified reports. Many people have converted to our system! "Next to 

impossible to damage the file:· 


GL. A/ R. A/P. PAYROLL Mod-II S129 each 
Integrated accounti ng package. 100+ page manual. As opposed to Osborne's slow 
binary search and 64 column screen, we use fast ISAM and 80 columns. Dual disk 
and TRSDOS required 
L216 S59 
A cassette package of 10 business programs for Level II 16 K systems. Includes 
word processor and data base manager_Poker game S19. 
Most programs are on-line. interactive. random-access. bug-free. documented. 
and delivered on disks_Mod-I programs require32KTRSDOS_We're #1 in business 
software - don't let our low price fool you! Ask for our free 20-page catalog if 
you're shit not convinced_ Compiled versions are available_ 

~ MICRO ARCHITECT. INC. v-s4 

96 Dothan St., Arlington, MA 02174 


Check our book pages for 
the latest books about 
microcomputers. 
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The next 4 pages contain over 100 Model 111 compatible programs for your TR S-80. Whatever your 
interests, we have a software program for you . We list sections on Home/Personal , Business, Games, the 
Arts, Home Education, Utilities, Special Business, Flight Simulations, Electronics, Comp-U-Novels, and 
Popular Games. These programs can be purchased th rough your local Instant Software dealer, or you can 
call us directly using our toll free number. We ship our orders within 48 hours. 
pages, we' re sure you ' ll enjoy your selections. 

UTILITIES 
TRS-80 UTILITY I- Give your program that 
professional look. RENUM: Renumber any 
Level II program to make room for modifica­
tion or to clean up the listing. OUPLIK: With 
this program you can duplicate any BASIC, 
assembly/machine language program. ver· 
i fy the data and record the program to tape. 
You can even record Level I programs on a 
Level II keyboard. (T1) Order No. 0081 R 
$9.95. 

TRS·80 UTILITY II-Change the drudgery of 
editing your programs Into a quick, easy 
job. It includes: • CFETCH: You'll be able 
to merge consecutively numbered BASIC 
programs into one program. It will also 
search through any Level II program tape 
and display the file names for all programs. 
• CWRITE: Combine subroutines that work 
in different memory locations into one pro­
gram. It works with BASIC and/or machine­
language programs and will give you a gen· 
eral checksum to verify that your program 
hasn't dropped any bits. (T1) Order No. 
0076R $9.95. 

THE COMMUNICATOR- This package lets 
you transmit data over the telephone lines. 
The full ORIGINATE/ANSWER capability al­
lows your TRS-80 to be controlled from a 
remote·based terminal, or allows two 
TRS-80s to "talk" to each other. You can 
transmit data or programs from home base 
to a remote terminal. There will be a 
simultaneous display of information on 
both video monitors. Requires a modem 
and RS·232 Interlace for each terminal. (T1) 
Order No. 0126R $9.95. 

TERMINAL-80- Communlcate wi th the 
rest of the world ! These programs give you 
control of the RS-232 port o f your Expan­
sion Interface. You can connect one or 

more serial terminals to your TRS-80 and it 
will accept input from the AS·232 Interface 
just as if it were entered from the keyboard. 
Your TRS-80 can also be transformed Into a 
dumb terminal, for use In a time-sharing 
si tuation to talk with "big" computers via a 
modem. The LPRINT/LLIST commands will 
transfer a program to a receiving computer. 
Supports upper/lowercase. Level II & Ill 
control characters, and all functions such 
as CHAS. The baud rate Is software con· 
trolled for your convenience. Requires an 
RS-232 interlace. (T1) Order No. 0130R 
$24.95. 

DISK SCOPE-Need to check out the con· 
tents of a disk? Then check out these three 
programs. • FILELOC: If you know the 
name o f the program or data Ille, FILELOC 
will show you which tracks and sectors 
contain that file. as well as howmuch mem· 
ory the file takes when loaded Into RAM. 
You can then print the information, search 
for a new file or exit to BASIC. • COISK: 
Thi s utility and test program allows you to 
view any t rack and sector on your disks in 
ASCII, Hex and screen POK Es. It disregards 
all protection codes. • PASSWORD: This 
machine-language program not only gives 
you a password for individual Illes, but for 
whole disks as well. (T2) Order No. 0139R 
$19.95. 

DISK EDITOR- This machine·language 
program gives you total access to ANY byte 
of information in ANY sector In ANY track 
of your disk! You can examine. alter, add 
and delete information with ease. You can 
even search for a specific string (up to 8 
characters long}. If you need hardcopy. use 
the LINEPRINT command to send a copy of 
the video d isplay to your printer. It can be 
used with TRSOOS, NEWDOS and Micro· 
DOS. Both the 35 and 40 track versions are 
included. (T2) Order No. 0180RD $39.95. 

"TRS-80 is a trademark o f Tandy Corporation. 

BPA(BASIC PROGRAMMING ASSISTAN'D 
- BPA docs three things for you: (1) It will 
list the variables used In a BASIC program. 
Optionally, It will list the line numbers 
where each variable appears; the variable· 
type symbol (string. integer, single or dou­
ble precision); whether it is dimensioned 
and where It is changed. (2) It will produce a 
cross-referenced list of line numbers for 
GOTO's, GOSUB's and IF . . . THEN state­
ments. (3) It will list the line numbers where 
a selected BASIC function word (e.g., IN­
PUT. PRIN'D Is used. (T1) Order No. 0203R 
$14.95. 

TLDIS & DLDIS- These two utili ties are 
ideal for those who wish to decipher and/or 
modify machine-code programs. TLOIS 
(Tape-based Labeling DISassembler) and 
DLDIS (Disk-based Labeling DISassembler} 
are three-pass, label-assigning disassem· 
biers that assign labels (where appropriate) 
to the routines in a machine-language pro­
gram. Their output Is almost identical to 
that of a hand-assembled source code. 
TLOIS can send the disassembly to cas­
sette tape, OLDIS can send it to disk: both 
send it to the video monitor. Each version 
can be reassemb led using Tandy's 
EDTASM or Apparat's disk extension of 
EDTASM, respectively. You can also send 
either disassembly to a printer (R/S parallel 
port). Because of the labels, it is a simple 
matter to change any object code program 
by disassembling it and making changes to 
the resulting source code. without losing 
track of the jump/load addresses. Labels 
start at "AAOO" and increment up, in even 

CODE- Min . Syst em Required 
(T1 )a TRS-8 0 M o del I Level 11 

1 6K R A M 
(T 2)=T RS-80 M odel I L evel I I , 

1 6K R A M with Expan sion 
In te r face 1 6 + K R AM and 
o n e d i sk dri ve 

(T3)= TRS-80 Model II , 32K RAM 

Browse through these 4 

numbered steps (AA02. AA04, etc.). The odd 
numbers (AA01 , AAOJ, etc.) are left for your 
(optional) use in the reassembly. TLDIS (T1) 
Order No. 0230R $14.95. DLDIS (T2) Order 
No. 0231RD $19.95. Model Ill compatible 

THE DISASSEMBLER- This is a single· 
pass. hex-notation that sends Its output 
eitherto tape or to a llneprinter(RIS parallel 
port). The tape output is directly compatible 
with Tandy's EDTASM, so you can disas­
semble an object code tape and output it to 
tape, then USC EDTASM to add, delete, 
change and re-assemble your new version. 
It displays the cJlsp/acemenr and absolute 
address of any relative jumps made by the 
disassembled program. I t also displays and 
ASCII characters used in an LO or CP op­
code. It ls relocatable and you can jump to 
memory locations and transfer control be· 
tween Disassembler and other utilily pro­
grams. (T1) Order No. 0232R $9.95. 

Model Ill compatible 

COMPRESSION UTILITY PACK- Do you 
want to add sound routines to a Space 
Trek program that already uses 16K? Or 
maybe you need an extra column In that 
financial repor1 program, but when you 
run it, you gel OM errors? 

Woth a wave of your hand, and a little 
help from either of the COMPRESSION 
programs. in this package, your problems 
are over. 
COMPRESS-SO fits In 265 bytes, deletes 
spaces, and offers the choice of leaving 
REMark line numbers in the program, or 
deleting them altogether. 
SUPERCOMPRESS uses 767 bytes and 
can do everything COMPRESS-SO can do 
PLUS, it packs the program into the 
smallest possible number of multiple 
statement lines. 

Wi th the Compression Utili ty Pack and 
your own programming skill. you can add 
all those litt le extras to your BASIC pro­
grams. (Tl) Order No. 0246R $19.95. 

SEE YOUR 

LOCAL 
 Just Call Toll-Free 
INSTANT 

SOFTWARE 


Only 1-800-258-5473 Orders 

IN NEW HAMPSHIRE DIAL 1-603-924-7296 

DEALER OR 

InstantSoft'Nare· 
PETERBOROUGH, N.H. 03458 

Write For 

Our New 


Instant Software 

Catalog 
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THE ARTS 

COMPU·CAROLS-We are proud to pre­
sent a selection of Christmas carols, 
played by your TRS.SO. Just place an AM 
radio next to your keyboard and you' ll be 
amazed at the quality of this computer-gen· 
eraled music. You' ll hear AWAY IN A MAN· 
GER, NOEL, SILENT NIGHT, 0 LITTLE 
TOWN OF BETHLEHEM and eight more of 
your favorite carols. (T1) Order No. 0036R 
$9.95. 

DOODLES AND DISPLAYS 11-ll Includes: 
• DOODLE PAD: Draw pictures and save 
them on cassetle tapes. • SYMMETRICS: 
An electronic kaleidoscope lhat's con· 
stantly changing . • DRAWING: Like 000· 
OLE PAD, but lor the serious artist. Over 40 
user commands. •RANDOM PATTERN 
DISPLAY: The computer does the drawing, 
but those with itchy fingers can make alter­
ations. e MATHCURVES: Bring those ge· 
ometry lessons 10 life. Six different geomet· 
rical curves on the screen ot your TRS·80. 
• RUGPATTEANS: Designs rug patlerns 
wi th a choice of user or computer control. 
(T1) Order No. 0042R $7.95. 

MUSIC MASTER-Includes these tour 
audio treats: • MICRO.ORGAN: This pro­
gram changes your computer into a musi· 
cal instrument, with a range of four octaves 
wilh three voices! You can play sharps and 
llats to Imitate the sounds of an organ. 
harpsichord or piano. • KALEIDOPY: Now 
you can have a computerized ··player 
piano." Generate a symmetrical graphics 
patlern and then see it transformed into 
music. • COMPOSER: Experiment with 
computer-generated music. You can select 
the length of the piece, its scale, and its 
tempo. • KEYMANIA: Test your memory 
and your musical ear. One to tour players 
try to repeat the melody that the computer 
creates. (T1) Order No. 0084R $9.95. 

Model Ill compatible 

ELECTRONICS 
HAM PACKAGE I- This versatile package 
lets you solve many of the problems com· 
monly encountered in electronics design. 
Including: • BASIC ELECTRONICS WITH 
VOLTAGE DIVIDER: Solve problems lnvolv· 
Ing Ohm's Law, voltage dividers and RC 
time constants; • DIPOLE AND YAGI AN· 
TENNAS: Design antennas easily, without 
tedious calculations. (T1) Order No. 0007R 
$7.95. Model Ill compatible 

ELECTRONICS I-This package will not 
only calculate component values for you, ii 
will also draw a schematic diagram. lnclud· 
ed are: e TUNED CIRCUITS ANO COIL 
WINDING: Design tuned circuits without re· 
storing to cumbersome tables and calcula· 
lions: • 555 TIMER CIRCUITS: Design 
astable or monostable timing circuits using 
this popular IC: • LM·381 PREAMP DE· 
SIGN: Design IC preamps with this low· 
noise IC audio amp. (T1) Order No. 0008R 
$7.95. Model Ill compatible 

QSL MANAGER- Ever looked at your log 
book and wondered if you sent a OSL card 
to the operator you worked last week? 
Maybe you sent a OSL but can't remem· 
bered gelling one In return. The OSL MAN· 
AGER will help you set up a computerized 
log book that g ives you Instant access 10 
your records. Make complete log entries 
which Include: Date, Time, Call sign. Name, 
Band, both the sent and received Signal Re­
ports, the Mode, whether a OSL card was 
sent or received and any remarks you want 
to add. The OSL MANAGER program has 
built- in editing features lhal let you keep 
your log book up to date. (T2) Order No. 

HOME EDUCATION 

MONEY MADNESS- You can experience 
the Raw Power of High Finance with two 
Big Money empires. •MILLIONAIRES: Can 
you manipulate S1000 into a million dollars 
in fifteen years? It all depends on your 
stralegy as you buy and sell properties. 
negotiate bank loans. collect renla ls and 
accept sealed bids. •TIMBER BARON: An 
in-depth experience of the limberbusiness, 
from the lime you cut the trees unlil your 
milled lumber reaches the market. These 
transactions are affected by those tough, 
unexpected eventualities lhat can upset 
the mos! careful plans. (T1) Order No. 
0156R $9.95. Model Ill compatible 

TEACHER'S AIDE- Now you can have the 
benelits of Computer Aided Instruction 
(CAI) in your own home. Create a question 
and answer lesson (up to 8000 characters), 
save the lesson on disk. then create an en· 
t ire sequence of lessons. Perfect lor 
parents, teachers and students who need 
the unlimited patience and undivided alien· 
tlon only a computer can provide. (T2)Order 
No. 0214RD $34.95. Model Ill compatlble 

GRADE BOOK- Teachers. now you can 
use the speed and accuracy of tho compul· 
er to help calculate student grades. Jus1 
type in the grades for tests, quizzes, homo· 
work, classwork or special projects to cal· 
culate and display Individual grade aver­
ages. You can also obtain a cumulative 
grade for a specific marking period-or a 
whole year! (T1) Order No. 0050R $9.95. 

Model Ill compatible 
TEACHER-This program enables you to 
create your own tests, quizzes and exer­
cises for the education of your children. 
You can even provide "graphic" reward for 
your children and provide hints for problom 
solving. (T1) Order No. 0065R $9.95. 

Model Ill compatible 
LIFE- Create "living" organisms In which 
cells are constantly active. They are born, 
they mulliply, they die. Thi s computerized 
version of LIFE is based on the well known 
game popularized by Martin Gardner. You 
can create one-cell organisms. then ob· 
serve their growth patterns. The library of 
commands give you unlimited versatll lly In 
the control of the cell patterns you have ar· 
ranged. (T1) Order No. 0078R S9.95. 

Model Ill compatible 
ARCHIMEDES' APPRENTICE- This two­
parl package will teach you the formulas 
used to find the volume of any solid object 
Including paralellopipeds {cubes and rec· 
!angu lar solids), prisms, pyramids. 
cyl inders. cones and spheres. It will show 
you on-screen diagrams of these figures, 
and present you with the formulas you'll 
need to compute their volumes. (T1) Order 
No. 0092R $9.95. Model Ill compatible 

TYPING TEACHER- This complete seven· 

part package takes you from Initial familiar· 

izalion with the keys, through typing words 

and phrases, to complete mastery of the 

keyboard. Your computer can even become 

a bonomless page to r typing practice. (T1) 

Order No. 0099R $9.95. 

Model Ill compatlble 


VIDEO SPEED READING TRAINER- Mose 

people's reading speed Is limited simply 

because they read individual lellers or 

words. Now you can increase your reading 

speed and comprehension by reading 

whole words and phrases. This package 

will train your mind to quickly recognize 

numbers. words, letlers and phrases. Start 

al any speed level at which you are comfor­

table and the computer will automatically 

advance you as your reading speed and 

comprehension increases. (T1) Order No. 

0100R $9.95. Model Ill compatible 


WORDWATCH-four different programs to 
entertain and educate. • WORD RACE ­
race 10 the finish li ne of defining words cor­
rectly; • HIDE N SPELL- find the mis· 
spelled word. then correct it: • SPELLING 
TUTOR-a spelling lesson, but beware, the 
spelling may become unusual. There you 
have II, Wordplay x four = WOROWATCH. 
(T1) Order No. 0111R $7.95. 

Model Ill compatible 
MIND WARP - Th is game includes: 
• MINO TWIST: a Mas1ermind-1ype game 
w11h a twist. Try to guess the computer's 
secret digit sequence. • MINO BENDER: A 
multi-level game where you mus! d iscover 
the computer's secret code. It's nomystery, 
the MIND WARP package is for puzzle 
lovers everywhere. (TQ Order No. 0116R 
$9.9S. Model Ill competlble 

INVESTOR'S PARADISE-Here are two 
programs 10 test your skill in the stock 
market. • STOCK TREK: a stock market 
simulation in which you and up 10 fi ve other 
Investors buy and sell stocks. • SPECULA· 
TION: a step beyond a mere simulation. you 
enter financial data on up to 25 real compa· 
nies and start playing the market. This 
package lets you experience the thri lls and 
triumphs of the sl ock market without risk· 
Ing a dime! (T1) Order No. 0125R $9.95. 

Model Ill compat ible 

IQ TEST-IQ TEST will administer and 
sco re an Intelligence test In just 30 min· 
utes. There are three equivalent tests, each 
consisting of 3 questions that survey your 
general knowledge and problem solving 
abilities. (T1) Order No. 0157R $9.95. 

SPECIAL BUSINESS 


BOWLING LEAGUE SECRETARY-This 
package Is simple to operate and provides 
a dynamic reference to all the names of in· 
divldual bowlers, their team numbers, 
scores, team names, league data and all 
necessary statistics. The system is highly 
adaptable, with 17different scoring options 
that allow you to custom tailor the program 
to suit your league's special needs. And, if 
you even have any problems, simply type 
HELP and the program will give you an ex· 
planatlon of what information Is needed­
complete wllh a sample entry. The system 
puts at your fingertips all Individual weekly 
scores, team cumulative scores, bowler 
cumulative scores and Individual leaders in 
the following categories: high single, high 
series, high average and high points. (T2) 
Order No. 0095RD $49.95. 
Model Ill compatible 

·TRS.80 i s a trademark of Tandy Corporation. 

SEE YOUR LOCAL 

INSTANT SOFTWARE DEALER OR 


Just Call Toll-Free 

Only1-800-258-5473 Orders 

BEGINNER'S RUSSIAN-In order to under· 
stand a foreign culture, you must know Its 
language. The three programs In this pack· 
age will give you on-screen displays of the 
characters of the Cyri llic alphabet, detailed 
Instructions of their proper pronunciation 
and exercises that wi ll have you recognlz· 
Ing and speaking simple Russian words. An 
excellent package for students, business· 
men, scientists or anyone who Is interested 
In learning the Russian language. (T1) Order 
No. 0136R $9.95. Model Ill compatible 

EVERYDAY RUSSIAN-will acquaint you 
with the words for various foods. places to 
eat. signs and the names of stores-exact· 
ly what a traveller needs to know. Each of 
the three parts of the package not only 
teaches you the words but quizzes you on 
them as well . You can even practice typing 
In Russian. Discover the Russian language 
today! (T1) Order No. 0137R $9.95. 

Model Ill compatible 

BOWLING LEAGUE STATISTICS SYSTEM 
-Keeps a computerized list o f league data, 
team data and data for each bowler. Ex· 
tromoly flexible, ii has a total of 16 different 
opt ions to let you modify the program to 
suit your league's rules. It Is easy to use 
and has a built-In "HELP" feature to aid 
you. (T1) Order No. 0056R $24.95. 
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HOME/PERSONAL 

HOUSEHOLD ACCOUNTANT - Save with 
these two programs: • BUDGET & EX· 
PENSE ANALYSIS: II has nine sections for 
income and expenses and an option for 
quarterly/yearly reviews. • LIFE INSUR· 
ANCE COST COMPARISON: Compare the 
total costs of various insurance policies. 
Contrast term with whole life. It will store 
and display up to six prospec1ive policies. 
(T1) Order No. 0069 $7.95. 

Model Ill compallble 
PERSONAL BILL PAYING- You can keep a 
computerized list of ALL your bills (up to 22 
accounts). each listed wi th Its name, num· 
ber, due date and amount owed. Individual 
accounts can be d isplayed with a month· 
by-month breakdown of payments (lnclud· 
Ing check numbers) and current accounts 
can be seperated from inactive ones. II 
allows you 10 save the data to tape for 
future use. (T1) Order No. 0103R $7.95 

Model Ill compatible 
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TRS-80* Software • 
From Function to 

Fantasy 

POPULAR GAMES 
BEGINNER' S BACKGAMMON/KENO­
Why sit alone when you can play these 
fascinating games: • BACKGAM MON: 
Play against the computer In a game that's 
sure to sharpen your skills; • KENO: Enjoy 
this popular Las Vegas gambling game­
guess the right numbers and win big! (T1) 
Order No. 0004R $7.95. 
Model Ill competlble 
CHESSMATE-80-This versatile chess op­
ponent gives you a choice of ten levels of 
play, from the "blitz" level (the computer 
has 3 seconds to move) to the infinity level 
(where the computer will consider every 
possible move-which could take years). 
This machine-language program is a con· 
servative player and follows all the rules of 
international play. CHESSMATE-80 can 
teach you how to move and allow you to set 
up the board and play end games or special 
problems. CHESSMATE-80 battled Sargon 
II to a draw at two minutes a move and beat 
Microchess 1.5 in six moves. (T1) Order No. 
0057R $19.95. Model Ill compatible 

YOUR CRIBBAGE AND CHECKERS PART· 
NER-CRIBBAGE Is a two-person game 
that you are sure to enjoy. This is NOT a 
tutorial-it is a game worthy adversary. 
CHECKERS: An old favorite which follows 
international ru les, Including multiple 
jumps. (T1) Order No. 0068R $9.95. 

Model Ill compatible 
CARDS-A one-player package to let you 
play, with your computer, these famous 
games: • DRAWANDSTUD POKER: These 
programs will keep your game sharp; • NO. 
TRUMP BRIDGE: Develop your strategy and 
(hopefully) increase your skill. (T1) Order 
No. 0063R $7.95. Model Ill compatible 

FLIGHT 

SIMULATIONS 


RAMROM PATROLJTIE FIGHTER/KLINGON 
CAPTURE- •RAMROM PATROL: Destroy 
the RamRom ships before they capture 
you. •TIE FIGHTER: Wipe out the enemy 
Tie fighters and become a hero of the Re· 
bellion. • KLINGON CAPTURE: You must 
capture tt,e Klingon ship Intact. (T1) Order 
No. 0028R $7.95. Model Ill compatible 

SEE YOUR LOCAL 
INSTANT SOFTWARE DEALER OR 

Just Call Toll-Free 

Only1-800-258-5473 Orders 

InstantSoftvvare· 


FLIGHT PATH -This three-part package in· 
eludes: •MOUNTAIN PILOT: Become a dar· 
ing bush pilot and fly supplies to a remote 
mining camp. You must cross mountain 
ranges and struggle with headwinds, tricky 
navigation and rapidly diminishing fuel. 
•O'HARE: A control tower simulation for 
you would-be Air Traff ice Controllers. You 
are responsible for the lives of hundreds of 
passengers as you guide aircraft through 
your control sector. •PRECISION AP­
PROACH RADAR: Combines the skills of 
pilot and Air Traffic Controller, as your com· 
mands guide an aircraft in its approach to 
the f ield and a safe landing. (T1) Order No. 
0171 R $9.95. Modal Ill compatible 

BALL TURRET GUNNER-Imagine your­
self at the control console ol a strategic 
laser weapon, deep in the space lanes. Your 
hindsight detector informs you of a Gnat 
fighter coming in for an attack so you 
swivel you laser turret until you can see the 
target. Watch the Range Indicator and your 
Targeting Computer's readout closely, be· 
cause you'l l only have a fraction of a sec· 
ond to catch him in your sights. Will you 
transform the Gnat into a ball of ionized gas 
or will you see that blinding flash that 
means The Big Demotion? BALL TURRET 
GUNNER, with you choice of multiple lev· 
els of difficulty, optional sound effects and 
excellent graphics, is more than a game. 
It 's an event to be savored. (T1) Order No. 
0051 R $9.95. 

JET FIGHTER PILOT-In this brilliantly 
realistic simulation, you become the pilot 
of a twin turbo-jet fighter. Begin your mis· 
sion from eitherthe deck of a carrier or from 
an airfield. During flight, you'll need to con­
stantly monitor your display and make the 
necessary adjustments to the throttle, 
flaps, and air spoilers: you must decide 
when to retract landing gear and release 
your drop tanks! There is an on-board Navi· 
gational Computer, a Glideslope/Locallzer 
and a Weapons Control Computer. Earn 
your wings with JET FIGHTER PILOT. (T1 ) 
Order No. 0159R $14.95. 
Model Ill compatible 
SPACE TREK II-Protect the quadrant.from 
the invading Klingon warships. The Enter­
prise is equipped with phasers, photon tor­
pedoes, impulse power and warp drive. (T1) 
Order No. 0002R $7.95. 
Model Ill compatible 

AIR FLIGHT SIMULATION - Take off and 
ISnd your aircraft wi thout making a crater. 
This " instruments only" simulation starts 
you with a full tank of fue l, which gives you 
a maximum range of about 50 miles. You'll 
get constant updates of air speed, com­
pass heading and alti tude. After you've ac­
quired a few hours of flight time, you can try 
flying a course against a map or doing aero­
batic maneuvers. T(1) Order No. 0017R. 
$9.95. Model Ill compat ible 

SPACE TREK IV-•STELLAR WARS: En· 
gage and destroy Tie fighters in your attack 
on the Death Star. For one player. • POPU· 
LATION SIMULATION: A two-player game 
where you control the economy of two 
neighboring planets. Yc;>u must decide: 
Guns or Butter? (T1) Order No. 0034R $7.95. 

Model Ill compatible 
BASIC AND INTERMEDIATE LUNAR LAND· 
ER- Bring your lander in under manual 
control. The basic version is for beginners; 
the intermediate version is more diffi cult, 
with a choice of landing areas and rugged 
terrain. (T1) Order No. 0001R $7.95. 

Model Ill compatible 

COSMIC PATROL- We put you in com­
mand of a small interstellar patrol craft. 
You must defend Terran space and prey on 
the Quelon freighters that carry vital war 
supplies-but beware of their I-Fighter es· 
corts. They're well armed, extremely fast 
and they NEVER miss! With its real-time ac· 
lion, impressive sound option and superb 
graphics, this machine-language program 
is the best of the genre. (T1) Order No. 
0223R $14.95. Model Ill compatible 

Airmail Pilot -Return to the early days 
of aviation. You must fly the mail from Col· 
umbus to Chicago. Your Jenny, a cloth· 
covered biplane, must take you through un· 
predictable winds, hail and electrical 
storms. Your mission is to get the mail 
through in the shortest possible time. There 
is an on-board clock to time you flight, from 
takeoff to touchdown . . . assuming you are 
able to complete it. (T1) Order No. 0106R 
$9.95. Model Ill compatible 

CODE-Minimum System Required 
(T1 )= TRS-80 Model I Leve l 11 , 16K RAM 
(T2) = TRS-80 Model I Level II, 16K RAM with Expansion Interface 

16 + K RAM and one disk drive 
(T3) = TRS-80 Model II, 32K RAM 
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PETERBOROUGH 1 N.H. 03458 

NIGHT F(IGHT-Your mission is to fly over 
the North Atlantic and make a nighttime 
photolrecon flight above the enemy fleet. 
NIGHT FLIGHT lets you take-off, f ly and 
land a propellar-driven aircraft. You can 
practice approaches and landings with an 
on-screen display of the landing field infor­
mation-it will practically teach you to fly. 
(T1) Order No. 0117R $9.95. 

Model Ill compatible 

COMP-U-NOVE LS 

WHO-DUN-IT? Criminal elements have 
committed five dastardly cr imes. As the 
investigating detective, you must solve 
them. 

You can compete against either Delee· 
tive Nybbles, a computerized sleuth, or up 
to four other human detectives. 
•DEDUCTION: Guess the order of four 
symbols out of six or seven different ones. 
To make things even more complicated, 
you can let the computer repeat symbols 
and have a range of 2401 possibil it ies. 
(T1) Order No. 0047R $7.95. 


Model Ill compat ible 


SANTA PARAV IA AND FIUMACCIO 
Become the ru ler of a medieval city-state 
as you st ruggle to create a kingdom. Up to 
six players can compete to see who will 
become the King or Queen first. (T1) Order 
No. 0043R $7.95. Model Ill compatible 

There are over 450 
Instant Software 
dealers throughout 
the U.S.A. and the 
world. 

We usually ship our 
orders within 48 hrs. 
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HOME/PERSONAL 

THE WORDSLINGER-An economical 
word processing program that was de· 
signed for the individual user or small 
business featuring: automatic formatting; 
text editing; and tape storage. Once you've 
used the WORDSLINGER, you won't want 
to go back to your typewriter. (T1) Order No. 
0129R $29.95. 

MIMIC-Test your memory and reflexes 
with five versions of this popular game. You 
must match the sequence and location of 
symbols displayed on your monitor within 
the time limit. Instructions on how to pro­
duce accompanying sound effects. (T1) Or· 
der No. OOSSR $7.95 

CLIMATE COMP-This two-program pack· 
age includes: WEATHER FORECASTER, 
which g ives you a short range weather fore­
cast based on the information that you en­
ter and WEATHER PLOT, which wi ll display 
climatological data for any major city in the 
United States. (T1) O rder No. 
0102R-1 $19.95. Model Ill compatible 

BODY BUDCY- lncludes these three pro­
grams: • ADULT CALORIC REQUIRE· 
MENTS: Will determine your Basal Meta­
bolic Rate and suggest strategies to 
achieve your ideal weight! • FLEXl·DIET: 
Creates an "infinite" number of diet menus, 
on a day-to-day basis. Choose your caloric 
intake, from 600 to 2400 calories per day. 
The • ANATOMY QUIZ program teaches a 
mini-lesson on the various organs of the 
human body, giving location, size and func­
tion(s). (T1) Order No. 0109R $9.95. 

Model Ill compatible 

ENERGY CONSUMPTION-This program 
will record and analyze your utility bills for 
up to five years, when you supply the fol­
lowing information. Gas/Water/Electricity 
used and their respective costs. It will cal· 
cu late six monthly usage averages and unit 
costs.. Data can be compared for any month 
or multi-month periods. (T1) Order No. 
0132R $9.95. Model Ill compatible 

BUSINESS 
SALES ANAL YSIS- 11 your business is 
sales, you're faced with some unique prob­
lems. This package is divided into several 
modules to help solve those problems: The 
SALES ANALYSIS module is designed to 
provide guidelines for determining sales 
performance, to analyze this performance 
and show you where it can be improved. 
The DATA STORAGE module allows you to 
store data in an automated processing led· 
ger. The MANAGEMENT ANALYSIS mod· 
ule can take all the sales records for your 
group and show you who your best sales­
persons are, who needs more training and 
give you a sales forecast. Finally, the MAR· 
KET ANALYSIS module can show you 
where determined sales efforts can pro· 
duce the most success. (T1) Order No. 
0131R $24.95. Model I ll compatible 

ORACLE-80- will provide you with busi­
ness analysis and forecasting capabilit ies 
previously available only on large computer 
and time-sharing systems. A flexible, pro­
fessional time series analysis and forecast ­
ing package for use in product planning, 
business planning, sales forecasting and 
more. Financial managers and economists 
can analyze economic climates and in­
vest igate business cycles. ORACLE-80 is 
designed to be used and understood by the 
typical businessperson. All input and out· 
put is written in plain English and the 
package documentation carefully explains 
all the funct ions of the program. ORA· 
CLE-80 puts the future in your hands. (T2) 
Order No. 0140R $75.00. 
Model Ill compat ible 

'TRS-80 is a trademark of Tandy Corporation. 

BUSINESS PACKAGE IV- This business 
package contains two programs: • BUSI­
NESS CYCLE ANALYSIS: This program can 
plot the expansion and contraction cycles 
of any aspect of your business. • FINAN­
CIAL ANALYSIS: Now you can get the fig­
ures for any type of annuity, sinking fund, or 
mortgage and compute the yield and value 
for bonds. The package includes a blank 
data tape. (T1) Order No. 0019R $9.95. 

Model Ill compatible 
FINANCIAL ASSISTANT-Compute the 
figures for a wide variety of business needs, 
including: • DEPRECIATION: Figure de­
preciation on equipment five di fferent 
ways. • LOAN AMORTIZATION: Enter a 
few essential factors and get a complete 
breakdown of al l costs and schedules of 
payment for any loan. • FINANCIER: Per­
forms thirteen common financial calcula· 
lions. • 1 % FORECASTING: Use it to fore­
cast sales, expenses, or any other histori· 
cal data series. (T2) Order No. 0072R $7.95. 

Model Ill compatible 

CHECK MANAGEMENT SYSTEM- Use 
this program for writing checks and main· 
taining records. You can make entries, edit/ 
correct entries and print out the checks. It 
wi ll also search and display records by 
number, code, date, description or amount. 
A Code and Search routine allows you to 
print a report of all checks written for spe­
c ific expenses. You can print your letter­
head and account number at the top of 
each report. System requirements: (T2) with 
a compatible tractor-feed printer. 0147RD 
$39.95. Model Ill compatible 

ACCOUNTS RECEIVABLE/ACCOUNTS 
PAYABLE-These Model I programs will 
handle the drudgery Involved in AR/AP en­
tries. They will also provide invoices, state· 
ments, reports and more. Each program is 
capable of handling up to 1500 entries per 
month, posted to as many as 760 accounts. 
The AR/AP package is ideal for any small 
business and can easi ly be used by anyone 
familiar with AR/AP operations. System re­
quirements (in addit ion to T2: Three disk 
drives and a Line Printer (tractor-feed). 
Order No. 0075RD $199.95. 
Model Ill compatible 

MAIULIST- With a five-inch drive, you can 
store up to 600 names per disk without 
DOS, or 300 names with DOS. The program 
maintains separate alphabetical and ZIP 
code files under constant sort. When you 
add a name or ZIP code to your list , it will be 
inserted into its correct position in the fil e. 
The program wi ll record your data in nine 
fields: address, city, state, ZIP code, phone 
number, phone extension and name (2) plus 
a five character code field. The best feature 
of this program is the sort process that lets 
you determine alphabetical or ZIP code or­
der for label printing. (T2) Order No. SOOORD 
$99.00 Model Ill compatible 

ONE·D MAILING LIST -A comprehensive 
mailing list program that will run on only 
ONE disk drive! Up to 17 fie lds of selection 
for name/address retrieval. Its features in­
clude: Auto-sort (alphabetic or ZIP code). 
Easy error correct ion and recovery. Prints 
selective listings. Supports up to 4 drives. 
Prints mailing labels and listing of all 
names on file. (T2) Order No. 0123RD 
$24.95. Model Ill compatible 

EXECUTIVE EXPENSE REPORT GENERA· 
TOR-Provides you with emergency relief 
in the form of a clear, p lausible expense 
layout. Input your grand total and cash ad· 
vance (i f any), and you'll receive an itemized 
expense report , from breakfast to snacks. 
(T1) Order No. 0135R $9.95. 

Model Ill compatible 

GAMES 

WINNER'S DELIGHT -Do you enjoy a cha I· 
lenge? Then try WINNER'S DELIGHT in­
cluding: • AMAZING: You must escape 
from a maze, one that you view from the in­
side, working against the clock; • JUNIOR 
CHECKERS: Not your usual game of check­
ers . . . the challenge is to beat the comput­
er in the fewest number of moves; • JUM­
BO JIGSAW: Fit the pieces together in the 
fewest number of tries; •THIRTEEN 
WAYS: Try to fi l l up your columns with the 
numbers you roll on the dice-the comput­
er will try to fill its columns f irst! (T1) Order 
No. 0124R $9.95. Model Ill compatible 

FUN PACKAGE I -Why call i t "Fun 
Package"? Judge for yourself ' This enter­
tain i ng package includes: • ROCKET 
PILOT: Flying it is easy-it's the landing 
that's tough! • PAPER, ROCK, SCISSORS: 
It's the time-honored game just as you 
remember it, p layed against your TRS-80. 
• HEX I: Just when you master th is puule 
game, the computer will increase the dif ­
ficulty. •MISSILE ATTACK: Use your mis· 
siles to protect your city from jet attack. 
Requires a TRS-80 Level I 16K. Order No. 
0037R $7.95. Model Ill compatible 

DEMO Ill- The biggest package ISi has 
ever released, including: • RACE 1: Careen 
around the race course as you try to beat 
the clock; • TARGET UFO: Destroy all the 
invading UFOs; •LIFE: Experiment with 
this simulation of the life cycle of a colony 
of bacteria; • PHONE NUMBER 
CONVERTER: Change those ha rd to 
remember 7-digit phone numbers into easi· 
ly remembered words; • BIORHYTHM: Plot 
biorhythm curves for anyone, anyt ime; 
e GRAPHICS PROGRAM: This program 
will show you what your TRS·80's graphics 
display can do; • RACE 2: Five different 
tracks for the more experienced driver; 
• HORSE RACE: Up to nine players can bet 
on and enjoy our most entertaining horse 
race program; e DRAWING BOARD: Draw 
pictures or messages and store them in 
memory or on cassette tape with th is easy­
to-use program; • 24-HOUR CLOCK: Trans­
form your computer into an accurate digital 
clock. (Tl) Order No. 0055R $7.95 

OIL TYCOON-Avoid oil spills, blowouts 
and dry wells as you battle to become the 
world's richest oil tycoon. Two players be­
come the owners of competing oil c0mpa­
nies as they search for oil and control their 
companies. (T1) Order No. 0023R $7.95. 

BOWLING- Let your TRS-80 set up the 
pins and keep score. One player can pick up 
spares and get strikes. (T1) Order No. 0033R 
$7.95. Model Ill compatible 

DEMO II-contains: e TIC-TAC-TOE: An 
old time favorite with three levels of difficul· 
ty; • TIME TRIALS: Try to beat the clock as 
you race your car through curves, chutes, 
and chicanes; • MAZE: One or two players 
can search through the maze for the secret 
square; • HANGMAN: One or two players 
can try to guess the secret word; • WHEEL 
OF FORTUNE: Ct1oose your number, place 
your bet and see if you can break the bank 
(for one to eight players); • HURRICANE: 
You can track and monitor hurricanes in 
any part of the world; • BUGSY: Can you 
build your Z-80 bug before the computer 
does? • HORSE RACE: Pick a sure winner 
and place your bet (for 1 to 100 players). (T1) 
Order No. 0049R $7.95. 
Model Ill compatib le 

BATTLEGROUND-It is late 1944 and the 
Allied forces are sweeping toward Berlin. 
As General in command, you study the 
map. At your command are tanks, planes, 
art illery, infantry, engineers, and vehicles. 
The battle map of your sector will fill with 
markers to show the development of your 
forces. You and your opponent will assume 
the roles of warring Generals, as the battle 
unfolds. The stark reali ty of World War 11 
comes alive in BATTLEGROUND. (T1) Order 
No. 0141R $9.95. Model I ll compatible 

SKIRMISH-80-Check out these great 
games: • MISSION IMPOSSIBLE: Your ob­
jective in this real-t ime simulation is to 
drive your tank into a prison courtyard, res­
cue a jailed prisoner and escape; • TRAP: 
A two-player game, in which you must ma­
neuver your opponent into a position where 
he is hopelessly trapped; • WIPEOUT: A 
two-player game in which your mobile gun 
gets points by destroying as many obsta­
cles as possible, but be careful-some of 
those obstacles are explosive mines; 
• BLOCK-'EM: A two-person competition 
in which your moving ..snake" t ries to force 
your opponent to hit either (1) your t rail, (2) 
his own trail, (3) the boundaries of the field, 
or(4) any randomly place barriers. The strat­
egy is, o f course. to leave you opponent no 
safe move. \T1) Order No. 007dt1 $9.95. 

Model Ill compatible 

POPULAR GAMES 
OTHELLO-In the game of Othello, there 
is no such thing as lucky move. The game 
is a constant test of concentration and 
tact ics. 

Othello pit s your strategic powers 
against a merciless, computerized oppo­
nent. You play on a board of 64 squares. 
When you capture your opponent 's game 
disks (by bracketing them with your own), 
they immediately c hange sides, to be­
come members of your set. 

Here's a maddening, frustrating, but al· 
ways engrossing, game for your TRS-80. 
(T1) Order No. 0046R $9.95. 

Model I ll compatible 

SEE YOUR LOCAL 

INSTANT SOFTWARE DEALER OR 


Just Call Toll-Free 
1-800-258-5473 g~~~rs 

IN NEW HAMPSHIRE DIAL 1-603-924-7296 


NO MATTER WHAT YOUR NEEDS ARE, 
INSTANT SOFTWARE HAS 

A PROGRAM FOR YOU 

Write For 

Our New 


Instant Software 

CatalogInstantSoft\var0· PETERBOROUGH, N.H. 03458 
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GAME 

A seagoing simulation of the action in the Bungoe Straits. 

Subdestroy 


John Cominio 
626 Tortoise Way 
Satellite Beach, FL 32937 

When I go to a shopping 
mall the first place I head 

for Is the games arcade. One 
day I discovered a new game 
that Involved dropping depth 
charges from a destroyer onto 
submarines. I was fascinated 
with the game and wanted to 
play it longer but I ran out of 
change. 

Since I enjoyed the game so 
much I decided to try to program 
my TAS-80 to simulate it. A cou­
ple of days later I emerged from 
my room after completing the 
programming for my version of 
the game, which I named Sub­
Destroy. 

The Program 

Sub-Destroy is written for a 16 
K Level II TRS-80. It doesn't con­
tain any special machine lan­
guage subroutines so answer 
the Memory Size? prompt with 
Enter. 

After you have loaded the pro­
gram and typed Aun you will be 
asked if you want instructions. 

They will remain on the screen 
until you press Enter. After 
pressing Enter, the screen will 
clear and you will see your de­
stroyer cruising on the ocean's 
waterline with three submarines 
traveling underneath. 

The object of the game is to 
score as many possible points 
as you can with only twenty 
depth charges. If you score well 
enough, you will receive bonus 
depth charges at the end of the 
game. 

There are three different 
types of submarines; each var­
ies in point value. The largest 
and fastest is worth thirty 
points, the medium size sub is 
worth ten points, and the small­
est is worth five points. 

When you drop a depth 
charge, you must set the level at 
which it is to explode with the up 
or down arrow. A line will then 
flash across the screen to in­
dicate the depth at which the 
charge will explode. 

When a depth charge is 

6$, 81$, 82$- submarine Chr$'s 

ES· depth indicator Chr$ 

E1$, E2$· erase strings 

J- score 

J1· number of dep th charges 

Q. destroyers print@ posit ion 
X· explode depth 
Z, S, A- submarine print@ positions 
SS· destroyers ChrS 

Fig. 1. Variables 

dropped all the ships will move 
faster and you will have to com­
pensate for this. In addition, 
when a depth charge is dropped 
it will move forward in order to 
try and keep pace with the de­
stroyer. 

If you hit a ship, it will s ink 
and your score and charges left 
indicators will be updated. 

At the end of the game, if you 

score above 35 points you will 
receive extra depth charges. De­
pending on your score, you will 
receive up to twenty extra 
charges or one replay. 

I haven't found any problems 
in the program. If you do have 
problems after typing it in, I sug­
gest you check the number of 
spaces in the strings, for exam­
ple, lines 350,400,530-550, etc.• 

Program Lis ting 

10 CLEl\R400 
20 DEPINTA- Z 
38 RANDOM 
48 0 NERRORGOT0720 

50 CLS 

60 PRINTTAB( l 5) " - ------- SUB DEST R 0 Y - - ------": PRINT: PR 

INT : PRINT"DO YOU Wl\NT INSTRUCTION (Y/N) ?" 

7 0 RS•INKEY$ : IFRS•""TllEN7 0 

88 IPR$• "Y"TllEN1 220ELSEI PR$• "N"THENCLS : GOT090 ELSE70 

90 0 •1 : Jl•20 

1 00 GOSUBllO :GOT0250 

110 ElS•STRI NG$ ( 4, 128) 

120 E2S•STRING$ (6 , 128) 

130 A•RND(l90) : S•ll+RND(l50) 

14 0 Z•RND (l 024 ) : IfZ>l0240RZ<384TllEN130 

1 50 1PZ+A>l0240RZ+A<384TllEN130 

160 IFZ+A+S>l 0 240RZ+A+S<384TllEN130 

17 0 X•51 2 

180 L$•STRING$ (6 3 , 140 ) 

190 B2$•CllR$ ( 176) +CllRS (17 6) +CHRS (184 ) +CHRS (181) +CHR$ (176) +CHRS (1 

76) 

200 £$•STRING$ (6 3 , 128) 

210 BS• CHR$ (176) +CHRS (187) +CllRS (183) +CHRS (176) 

220 Bl $•CllR$ (176) +CHRS (176) +CHR$ (183) +CllRS (176) 

230 SS•CllR$ (176) +CllRS (184 ) +CHR$ (176) +CllRS (186) +CllRS (176) +CHRS (18 

4) +CllR$ (17 6) 

240 RETURN 

250 GOSUB26 0 :GOT0270 

26 0 PRINT@6 4, STRINGS (64, 45) ;: RETURN 

27 0 llS•INKEYS : IFAS•" "TllENGOSUB260 : GOT028 0 

280 GOSUB750 

290 IFA$•CllR$ (32) THENQl•O : Jl•Jl-1: G0SUB400 

300 GOSUB350 

310 GOT0278 

320 END 

338 GOSUB7 50 

3 40 RETURN 

350 1FQ>57TllEN0•1 : PRINT@57 , " " · 

360 GOSUB700 


Program conrlnues 
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A little dull around the edges? 
Routine? Predictable? Boring? Maybe 
all it needs is a little Interlude. Interlude is 
the most stimulating computer game ever conceived. 
It combines a computer interview, an innovative 
progra ffi{Qg concept, and a one-of-a-kind manual to 
tum yo · to exciting, adventurous, delicious fun! 

Interlude is: romantic ... playful. .. outrageous.. . a fantasy. Interlude is: • A Bed of Roses (Inter­
lude #1) • Matarlari (Interlude #49 ) • The Chase (Interlude #7) • Rodeo! (Interlude # 71) • The King and I 
(Interlude #'60) •Some Enchanted Evening Onterlude # 84) • Caveman Caper (Interlude # 82) • From Here 
to Ecstasy (Interlude No. 30) • Satin Dreams (Interlude # 72). 

More than 100 Interludes are included in the program. Most are described in detail in the accompanying manual, 
but several surprise Interludes are buried in the program awaiting that very 
special time when your interview says you're ready. (When you learn secret Interlude™ 
Tnterlude # 99, your love life may never again be the same!) Interlude 

can give you experiences you'll never forget. Are you ready for it? The Ultimate Experience. 


r-----------------------------------· 

INTERLUDE, 10635 Richmond, Houston. Texas 77042. I'm really ready. Send my Interlude today. 

Apple D (16K)* TRS-80 (level Il-16K)** Poster Ava ilable for imme diate shipment. 
0 Cassette ($16:95) 0 Cassette ($16. 95) 0 20"x 24" reproduction of 
0 Diskette ($19.95) 0 Diskette ($19.95) this ad without ad copy Please enclose your check payable to INTERLUDE 
0 Diskette-Pascal or DOS3.3 ($19.95) 
Add $1.50 for shipping and handling. 

($4.95-includes 
shipping charges) 

or complete the charge information: 

0 MASTERCARD 0 VISA All charge customers must sign here·----------------- ­
Account No. Expiration date MasterCard Bank Code ------- ­

CHARGE CUSTOMERS: Order by phone toll-free! 1-800-231-5768 Ext. 306 (Texas: 1-800-392-2348 Ext. 306) 
Name Age --- ­
Address--------------------------------------- ­
City ___________________ State ________Zip ---------- ­

•Apple II is a registered trademark o f Apple Computers. Inc. "°'fRS-80 is a registered trademark of Radio Shack. a Tandy Co. 



SCIENTIFIC SUBROUTINE LIBRARY 

FOR 


ENGINEERS, SCIENTISTS AND 

MATHEMATICIANS 


American Computer Development, Inc. proudly introduces the most 
powerful collection of scientific subroutines ever written for micro­
computers. Before now these programs were only available for large 
mainframe computers such as the IBM 370•. This collection of 72 
distinct programs are up and running and can be working for you 
NOW on your TRS-80 .. Model I. In seconds these programs will per­
form some of the most difficult and time-consuming problems you 
face. For example, you can solve Eigenvalue problems, invert ma­
trices, solve differential equations, do multiple linear regressions, and 
much , much more. 

LIBRARY INCLUDES: 

POL YLIB - This is a collection of 8 subroutines designed to handle 
polynomial operations of a very high order, including polynomial addi­
tion, subtraction, division, multiplication, evaluation, differentiation, 
integration , normalization, and extraction of roots, both real and 
complex. 

FUNCLIB - This is a set of 10 subroutines to compute the value of a 
series expansion in some special polynomial, the value of a special 
polynomial or special function, such as the gamma function. 

MATLIB - This is a collection of 13 very powerful matrix-handling 
subroutines which can be used individually or can be linked together 
to form program modules to perform successive matrix operations. 
These subroutines all use Variable Array Dimensioning. 

CALCLIB - This is a collection of 7 subroutines designed to inte­
grate. differentiate, and solve both single and systems of differential 
equations. The differential equations programs use the Fourth-Order 
RUNGE-KUTIA method. 

STATLIB - This is a set of 26 different subroutines to calculate many 
statistical properties of various data sets. While most of the programs 
can be used individually, several can be called in order to perform 
very sophisticated analyses, such as multiple linear regressions and 
polynomial regressions. 

MISCLIB - This is a collection of 8 subroutines to calculate various 
results, including Fourier analysis. Fourier transforms, least squares 
fits, and the solving of nonlinear equations. 

PAOO PSUB PMPY POIV PVAL POER PINT POL RT HEP 
HEPS LEP LEPS GMMMA BESJ BESY BESK 10 INUE 
GMAOO GMSUB GM PRO GMTRA SAOO SSUB SMPY SOIV MFUN 
SIMO MINV EIGEN MSTR OGR3 OTFG OG2 OG10 RKl 
RK2 RKGS TALLY BOUND ABSENT CORRE ORDER MULTR GOATA 
AVOAT AVCAL MEANO AUTO CROSS SMO EXSMO CHISO OTEST 
RANK MOMENT TTEST GAUSS BOTR COTA NOTRI DLGAM RAND 
NOTR RTNI FMFP SE13 APLL APFS FORIF FORIT FFT 

DOCUMENTATION : Each diskette comes with 103 pages of docu­
mentation containing calling conventions, parameters. notes. exam­
ples, appendices and index. 

MINIMUM SYSTEM REQUIRED: 32K RAM with single disk drive 

TO ORDER: Send check or money order in the amount of $99.95 per 
copy made payable to 

AMERICAN COMPUTER 
DEVELOPMENT, INC . .... 221 

1735 Briarcrest Dr., Suite 200 

Bryan, Texas 77801 

713/775-1516 713/775-1510 

Telephone orders accepted. Dealer inquiries invited. VISA and MAS· 

TER CHARGE accepted. Send card number and expiration date. 

Price includes shipping and handling. Immediate delivery. 


"IBM 370 is a Trademark of the International Business Machines Cor­

poration. 

..TRS-80 is a Trademark of the Tandy Corporation. 
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370 GOSUB440 
380 PRINT@Q- l , El$ ; : PRINT@Q,S$; :Q•Q+l:RETURN 
390 GOT0700 
4 00 IFQ+Ql+64>XTHENPRINT@Q+Ql+6 4, "*** * " ;: FORR•lT01 0: NEXTR: PRINT@ 
Q+Ql+6 4, " "; : RETURNELSE4 l 0 
410 GOSUB620 : PRINT@Q+Ql+64 ,CHR$ ( 191 ) ; 
420 GOSUB440 
430 PRINT@Q+Ql+64 ,CHR$ (128 ) ; :Ql•Ql+6 5 :GOT0400 
440 PRINT@Z+4,B$; : Z= Z+l:GOSUB330 
450 PRINT@Z-l,El$ ; 
460 IFZ+A+S>l005THEN520 
479 PRINT@Z+S+A+4 , B2$; : S•S+l : GOSUB330 
480 PRINT@Z+S+A-l ,El$; 
490 PRINT@Z+A+4, Bl$; : A=A+ 1 : GOSUB330 
500 PRINT@Z+A-l,El$; 
510 RETURN 
520 PRINT@960 , STRINGS (63, 128) ; 
530 PRINT@Z+ 3," "; 
54 0 PRINT@Z+A+ 2," "· 
550 PRINT@Q+Ql+64," "; 
560 GOSUB620 
57 0 Z•0 : A=0: S=0 : Z=RND ( 1024) : IFZ >10240RZ<38 4TllEN57 0 
580 A•RND (l90) : S=RND(l50) 
590 1FZ+ll>l0240RZ+A<384THEN 570 
600 IFZ+A+S>l 0240RZ+A+S<38 4THEN580 
610 GOT027 0 
620 GOT0630 
630 Z2=Z+A+ S+ 4 : Zl=Z+l\+ 4: Z4=Z+ 4 
6 40 Q3•Q+Ql+6 4 :Q3 =Q3+6 4 
650 1FQ3 >•XANDQ3 <=X+6 4THEN660ELSERET URN 
660 IFQ3>=Z4-4ANDQ3<=Z4+4THENJ•J+5:GOSUB950 :GOT0690ELSE670 
67 0 IFQ3>•Zl-41\NDQ3 <•Zl+4THENJ•J+l0: GOSUBl 040: GOT06 90ELSE680 
680 IFQ3>•Z2-6ANDQ3 <= Z2+6THENJ=J+30: GOSUBl 13 0: GOT0690ELSERETURN 
690 Ql=0: Z2•0 : Zl•0: Z4 =0: A$="" : GOSUB7 00 : FORT•lT01000 : NEXT:GOT0280 
700 PRINTU28, "SCORE=" ; J; : PRINT@l42, " CHARGES LEFT• " ;Jl ; 
710 IFJ1•0THEN730ELSERETURN 
720 Ql•0 :RESUME270 
730 GOT0830 
740 GOT0740 
750 IFA$•" I "THEN760ELSE790 
769 IFX=32eTHENX=X+64 
770 X•X-64: PRINT@X, L$;: FORR=lT05 :NEXTR: PRINT@X, E$; 
780 A$•" " :RETURN 
790 IFA$•CHR$(10)THEN800ELSERETURN 
see IFX=969THENX=X- 6 4 
819 X•X+64: PRINT@X, L$;: FORR=lT05 :NEXTR: PRINT@X, E$ ; 
829 1\$•"" : RETURN 
839 CLS 
849 IFJ<35THENPRINT@O,"THE GAME IS OVER . YOU HAD';J+J A;"TOTAL P 
OINTS ."; : GOT08 40 ELSE850 
850 IFJ >34ANDJ<=l50THENJ1•2 
860 IFJ>l50ANDJ<200THENJ1=6 
870 IFJ>200ANDJ<~300THENJ1 =9 
880 IFJ>300/\NDJ<=500THENJ l • l4 
890 IFJ>Se0THENJ1=20 
900 PRINT@0, "THE GAME IS OVER, BUT YOU ARE LUCKY . ' 
910 PRINT"YOUR SCORE WAS" ; J; "AND THAT ENTITLES YOU TO' ;Jl; " BONUS 

" ; 
920 PRINT 11 MISSLES. " 
930 PRINT"CREDIT GAME WILL RESUME WHEN THE TIMER REACHES ZERO, " 
940 FORR• 1000T00STEP- l : PRINT@51 2, R;: NEXT : CLS : Q•l: J A•J :J•0:GOTOll 
0 
950 FORP• l T010: PRINT@Z4- 64, "GLUG n; 
960 1FZ4 >•1015THENPRINT@Z 4-6 4, " ';:RETURN 
970 PRINT@Z4 ,B$ ; 
980 FORR•lTOl 00: NEXT 
99e PRINT@z4 -64, " "· 
1000 PRINT@Z4-l,El$+ " "· 
lel0 FORR•lT0100 : NEXT 
1020 Z4 =Z4+64 
1030 NEXTP 
le40 FORP•lT010 : PRINT@Zl-64, "GLUG"; 
1050 1FZ1>•1015THENPRINT@Zl- 64, " ";:RETURN 
1060 PRINT@Zl,Bl$; 
1970 FORR=lT0100:NEXTR 
1980 PRINT@Zl- 64," , 
1090 PRINT@Zl-l,El$+ " "; 
1109 FORRslTOl00:NEXTR 
1110 Zl=Zl+64 
1120 NEXTP 
1130 FORP=lT010 : PRINT @Z2- 64, "GLUG " ; 
1140 IFZ2>=1015THENPRINT@Z2- 64," ";:RETURN 
1150 PRINT@Z2 , B2$ ; 
1160 FORR•lTOl 00 :NEXTR 
1170 PRINT@Z2 -64," "; 
1180 PRINT@Z2 -2, E2$+" "· • 
1190 FORR=lT0100 : NEXTR 
1200 Z2=Z2+64 
1210 NEXTP 
1220 CLS : PRINTTAB( l 0) "*********** SUB DEST R 0 Y ******* ** 
123 0 PRINT:PRINTTAB (5) "THE OBJECT OF THIS Gl\ME IS TO TRY AND SIN 

K THE SUBMARINES" 

1240 PRINT"TRAVELING BELOW YOU . YOU CAN ACOMPLISH THIS BY DROPP 

ING DEPTH" 

1250 PRINT"CHARGES FROM YOUR DESTROYER SHIP CRUISING AT THE SURF 

ACE OF THE" 

1260 PRINT"OCEAN . YOU MUST SET TllE LEVEL WHERE YOU WANT THE DEP 

TH CHARGE" 

1270 PRINT"TO EXPLODE . TO DO THIS YOU POSITION A WH I TE LINE AT 

THE PROPER" 

1280 PRINT"DEPTH . TO MOVE THE LINE YOU MAY USE THE UP ARROW ( () 

OR THE" 
1290 PRINT"DOWN ARROW ( " ;CHRS (92); ") ."; 
1300 PRINT" TO DROP YOUR CHARGES JUST PRESS THE SPACE BAR . " 
1310 PRINTTAB(5) "SCORING IS /IS FOLLOWS :" 
1320 PRINTTAB(lO) "30 POINTS FOR THE LARGE SUBMARINE" 
1330 PRINTTAB(l0)"10 POINTS FOR THE SMALLER SUBMARINE" 
1340 PRINTTAB(l0) "5 POINTS FOR THE SLOWEST SUBMARINE" 
1350 PRINTTAB(5)"IF YOU SCORE WELL ENOUGH YOU WILL RECEIVE BONUS 

CHARGES .• 
1360 PRINT "THE HIGHER YOU SCORE THE MORE BONUS CHARGES YOU WILL 
RECEIVE . REMEMBER YOU ONLY HAVE 20 CHARGES TO START WITH . PRE 
SS ENTER ."; 
1370 R$•INKEY$ : IFR$s""THEN1370 
1380 IFR$=CHR$ (13 ) THENCLS: GOT090: 60 ELSE137 0 
1390 END 
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**************************************** ************ 
4MHZ, DOUBLE DENSITY,COLOR&B/W 

GRAPHICS ••THE LNW80 COMPUTER 


COMPARE THE FEATURES AND PERFORMANCE 
TRS-80' 

FEATURES Ll~W80 PMC- 80° MODEL Il l 

\rl'hen you ' \le compared the features of an LNWBO Computer , you'll quickly 

unde r s tand why the LNW80 is t he ultima te TRSBO softwar-e compat i ble system. 

LNW RESEARCH offers the mos t complete mi crocomputer system at an outstand ­

ing low price . 

\.le back up our product with an unconventional 6 mont h wa rranty and a 10 

days full refu nd policy , less s hipping charges . 


LNW80 Computer . . . . . . . • • . . . . $1,200. 00 
511LNW BO Computer w/B&W ltlni tor & one Dr ive • . . . • . . $1 ,664 . 00 

All o r ders mus t be prepaid , CA residents pl ease i ncl ude 6% sales tax. 
Shippi ng and handli ng cha rge of $15. 00 must be incl uded with every order. 
• TRS80 Product of Tandy Corporation,
*"' PMC Product of Personal Microcomputer, Inc . 

PROCESSOR 

LEVEL I I BASIC INTER?. 

TRS30 MODEL 1 LEVEL I I COMPATI8LE 

48K BYTES RAM 

CASSETTE BAUD RATE 

FLOPPY DISK CONTROLLER 

SERIAL RS232 PORT 

PRINTER PORT 

REAL TIME CLOCK 

24 X 80 CHARACTERS 

VIDEO MONITOR 

UPPER M D LOWER CASE 

REVERSE VIDEO 

KEYBOARD 

llUMERIC KEY PAD 

8/W GRAPHICS, 128 X 48 

HI -P.ESOLUTIDN B/W GRAPlllCS, 480 x 192 

HI-RESOLUTION COLOR GRAPHI CS (NTSC) , 
128 X 192 JN 8 COLORS 

HI -RESOL UTION COLOR GRAPH I CS (RGB) , 
384 X 192 IN 8 COLORS 

WARRANTY 

TOTAL SYSTEM PRICE 

LESS MONI TOR AND DI SK DRIVE 

4.0 MHZ 

YES 

YES 

YES 

500/1 000 

SINGLE/ 
OOUBLE 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

63 KEY 

YES 

YES 

YES 

YES 

OPTIONAL 

6 MONTHS 

$1,664.00 

$1,200.00 

1,8 MHZ 2. 0 MHZ 

YES LEVEL I I I 
BASIC 

YES NO 

YES YES 

500 500/1500 

SINGLE SINGLE/ 
OOUBLE 

YES YES 

YES YES 

YES YES 

NO NO 

YES YES 

OPTIONAL YES 


NO NO 


53 K[Y 53 KEY 

NO YES 

YES YES 

NO NO 

NO NO 

NO NO 

90 DAYS 90 DAY5 

$1, 840.00 $2, 1B7 . 00 

$1 , 37S.OO 

LNW80 
- BARE PRINTED CIRCUIT 80ARO & MANUAL $89. 9S 

The LNW80 - A high-speed co lor computer totally coq:iatible wi th 
the TRS-80*. The LNW80 gives you the edge in satisfying you r 
computat ion needs in busi ness. scientific and personal coirputa­
t ion . With perfonnance of 4 MHz . ZSOA CPU. you' 11 achi eve per­
formance of over twice the processing speed of a TRS-80*. This 
means you' 11 get the performance t hat is comparable to the most 
experis i ve microcomputer with the compatibility to the wor l d ' s 
ioos t popula r computer (TRS-80* ) resulting in Ure widest soft ­
wa re base. 

FEATURES: 
TRS-80 Model l Level II Software Compat i ble 
High Reso l ut ion Gr aphics 

. RGB Output • 384 x 192 in 8 Colors 
NTSC Video or RF MOD - 128 x 192 in 8 Colors 

. Black and Wh ite - 480 x 192 

4 MHz CPU 

S00/1000 Baud Cassette 

Upper and lower Case 

16K 8ytes RAM, 12K Bytes ROM 

So1der Masked and Sil itsc reened 


LNW SYSTEM EXPANSION 
- BARE PRINTED CIRCUIT BOARD 

AND MANUAL • $69.95 

WITH GOLD CONNECTORS •.• $84. 95 

The System Expansi on wi 11 allow you to expand your LN~80, TRS-60*, 
or PMC - 80'*-• to a comp 1ete computer system that is s t i 11 tota1ly 
software compatib l e with the TRS- 80.,. Model 1 leviel II. 

FEATURES' 
32K Bytes Memory 

5" Fl oppy Contro11 er 

Seri a 1 RS232 21)na l /0 
Parallel Printer 

Real Ti me Clock 

Screen Prin t er Bus 

On Boa rd Power Supply 

So l der Mas ked and Si lkscreened 


KEYBOARD 
.• •. . SB4 .95 LNW80 KEYBOARD KIT 

The Keyboard Kit contains a 63 key plus a 10 key, P .C. board, and 
remaining components . 

LNW RESEARCH 

CORPORATION 

LNDoubler + DOS Plus 3.2D 
Assembled and Tested .• , , • . . . . . . $175.00 

Doub1e-dens i t y disk storage fo r the LNW Researc h ' s "Sys tem Expan­
s ion11 or the Tandy ' s 11 Expans i on Interface". The LNDo ubl e rTM i s 
tota l ly s oftware corrpati ble with any double dens ity software 
generated for the Pe rcom's Doubler..*. The LNDoublerH1 prov i des 
the following outstandi ng features . 

Stor e up to 350K bytes on a s ing l e 5" disk 
Single and doub le density data separation 
Pre<:is i on write precompensat i on circui t 
Software swi t ch between singl e and do ubl e dens i t y 
Hardware ove rride into s i ngle density oniy 
Easy pl ug i n instai lation r equiring no etch cuts . j umpers 

or so1de ri ng 
35. 40 , 77 , 80 t rack 511 disk opera t ion 

• 120 day part s and la.bar Wa rranty 

Doubler is a product of Percom Da ta Cump.a. ny , Int.: . 


OOS PLUS 3 . 20 

Micro Systems software ' s doub l e density disk opera ting system . 

This oper·ating !l.ystem contains ail t he outs t and i ng features of 

a well developed OOS, wi th ease i n useabil ity . 


LNW DATA SEPERATOR 
• Assembled and Tested . . . . • . . $17.95 

The LNW Data Separator pr ovides you with a reliab l e and i nex pen ­
si ve means o f so 1vi ng your disk data read er ror prob1ems for your 
S" single density drives . Compa t ib l e wi th bo t h the LNW.Sys~em 
Expansion and Tandy ' s Expansion I nt erface . Some sol derrng 1s 
required. 

CASE 
LNW80 CASE . Add Sl2.00 for postage . • . . . . . . .. • $84.95 

The st reamline des ign of this meta l case will house t he LNW80, 

UilN System Expansion. LNW80 Keyboard, power supply and fan , 

LNDoublerlM, or LNW Data Se par a tor. This ki t inc l udes all the 

hardware to mount all of the above . 

PARTS AVAI LABLE FROM LNW RESERAACli 
4116 - 200ns RAM 

6 chip s~t $26.00 
8 chip set $33 . 50 

16 chip set $64. 00 
24 chip set $94.DO 
32 ch i p set .$124. 00 

LNW80 1'Start up pa r t s set" LNWS0-1 $82 . 00 
LNW80 "Video parts set" LNWB0- 2 $31 . 00 
UIWSO Transfonner LNWB0- 3 $18 .00 
l~80 Keyboard cable LNW80-4 $16.00 
40 Pin computer to expa ns i on cab le . $15.00 
System Expansion Transfonner ... . . . . . $19.00 
Floppy Controller (FD1771) and UART ( TR1602) $30.00 

14661-C MYFORD RD . VISA &MASTER CHARGE ORDERS&INFO. NO. 714-552 -8946 
TUSTIN CA. 92680 ACCEPTED, Add $3 for postage SERVICE NO. 714 - 641 -8850 

.-See List of Advertisers on page 306 80 Microcomputing, June 198 1 • 189 
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The Newest Peripheral 

for your Microcomputer 

The Encyclopedia for the TRS·80* 

What's the key to getting the most from your TRS-80? No, 
it isn't disk drives or printers or joysticks. Ifs information. 
Without a continual supply of information and ideas, you 
can't realize the full potential of the TRS-80. 

Now, you'd think that the 150 pages of articles published in 
80 Microcomputing each month would satisfy even the most 
voracious of TRS-80 users. But no! You've asked for even 
more information! 

Our response to the clamor for additional information is 
the Encyclopedia for the TRS-80, a ten-volume reference 
work that is absolutely packed with programs and articles 
carefully selected to help you make the most of your 
microcomputer. You can consider the volumes of the Ency­
clopedia to be an extension of the documentation that came 
with your TRS-80. The articles and programs will be similar 
to those found in 80 Microcomputing. Each book is full of 
material on programming techniques, business, games, 
tutorials, education, utilities, interfacing ... you name it. 

Unlike conventional encyclopedias, the Encyclopedia for 
the TRS-80 will never become stale or out of date. That's 
because the volumes of the Encyclopedia are being issued 
one-at-a-time, over a period of months. This means that each 
new volume will reflect the latest developments and 
discoveries, making this a living encyclopedia for TRS-80 
users. 

Volume l will be out in June. Ifs more than 270 pages in 
length ... that's 270 pages of solid information ... no adver­
tising. Here's a sample of what's included in Volume l: 

Four Graphics Methods-Improved 
techniques for dealing with the 
TRS-80's low resolution graph­
ics. 

TTY Interface-Build an interface 
hookup a Teletype to a TRS-80 

The President Decides-A thrilling 
simulation that lets you make de­
cisions as if you were President of 
the United States 

TRS-80: Calling FORTRAN from 
BASIC- Call Microsoft FOR­
TRAN subroutines from BASIC 
on the TRS-80 

Measure Instructional Effectiveness 
-Many programs teach or tutor; 
this one helps determine the ef. 
fectiveness of the lessons. 

The Invoice-A program for small 
businesses which produces cus­
tom invoices. 

Punch Out Your Disks-Double 
your disk storage in seven easy 
steps 

LOAD and Go-Adds a new and 
useful command to Level II 
BASIC. 

'TRS.00 Is a trademark of Tandy Corp. 

The Encyclopedia for the TRS-80 is available in two edi­
tions. The deluxe COLLECTOR'S EDITION is a handsome 
green and black hardcover volume, with the title stamped in 
gold and a colorful protective dust jacket provided. These 
durable volumes are perfect for school and library use and 
make a handsome addition to your personal library. They are 
available for $19.95 per volume. Also available is the more 
economical softcover edition. This contains all the informa­
tion in the hardcover edition, but at a saving> of over 45 % . It 
is ruggedly bound for heavy use and has an attractive green, 
ivory, and gold cover. Available for $10.95 per volume. Both 
editions are in an easy-to-read 6" x 9" format which is perfect 
bound to remain flat when opened. 

r 80 MICROCOMPUTING "I 

SPECIAL INTRODUCTORY OFFER 
Order the entire set (the first ten vol­
umes) of the Encyclopedia for the 
Tl\S.80 and receive the tenth \'Olumc 
FREE! 
PAY ONLY U 64.00 for the lir>t ten 
\'O)umc:s or the deluxe hardcover COL­
LECTOR'S EDIT ION- a regula r 
SI00.50 value 
PAY ONLY *83.00 for the first ten 
\'Olum~ of the .sohco,·cr edition- a 
rt'!,'llla r $109.50 \'alue 
PLUS- This special offer includes UPS 
shipping and handling charges (an addi· 
lional .,.,;ng. of SlS.00) 
Beal inflation b)' bu)ing the whole set 
now ...wc cannot guarantee these .some 
single \'Olume firiCC:S for foturc volumes. 

'-..You cannot lose! Prcvic."\\1 the first \-OI· 

umc of the sci and fudge for your>elf. If 
the Encyclo)l<odia for the TRS.80 docs 
not meet your needs or cxpcctatiom. just 
rctum the first \•olume within ten days 
and wc will refund the entire amount or 
your purchase. IC Bl any lime you are 
dissatisfied. you may canc:d the remain· 
ing \'Olumes and receive a refund for the 
lull value of th<JOe volumes. 111e books 
will be aulomalicall)• shipped to yuu 
every 6 weeks via UPS. Take advantage 
of this offer now) You can't afford to mi<.1 
out on I.he newest peripheral- the En· 
cyclopedia for the TRS-80. Call you r 
order In today TOLL FRt:E al l .SOO. 
258-5473. orwethcrouponbclowor1hc 
pos1agc.pald poo1card Included in this 
magazine. 

_,) 

II 


r------------------------1 
THE Encyclopedia for the TRS-80* 

YES, please reserve for me a complete set of the first ten volumes of the Encyclopedia for the TRS-SO. 
_ I want to go first class so send me the deluxe hardbound COLLECTOR'S EDITION-a $199.50 value for 

$164.00 postpaid. A total savings of S34.95 over the single volume price! (Order #EN8100) 
_ Send me the "blue collar" softcover edition- the same information at a substantially lower price, a S109.50 

value for 533.00 postpaid! A total savings of $25.95 over the single volume price! (Order #EN8080) 

YES, I want to start my Encyclopedia collection due out in June. 

_ Volume 1 of the deluxe hardcover COLLECTOR'S EDITON @$19.95 (Order #EN8101) ' • 
_ Volume 1 of the Softcover edition@ $10.95 (Order #EN8081)" • 

· ' (Please enclose SI.SO per volume for shipping and handling. All volumes w/11 be shipped UPS ii the complete 
street address is provided; otherwise shipment is by 4rh class boo/< rate.) Allow 8·10 weel<s /or delivery. 

__Payment enclosed Please charge to my __VISA __Mastercard __AmEx 
Card#______________MC Interbank# Expires.___ 

80 Mlcrocomputlng, Pine St., Peterborough, NH 03458 

____ _ J 
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UTILITY 

This routine will convert your 

uppercase text files to upper/lowercase. Period. 


CAPTRAN 


Buzz Gorsky KBBG 
712 Hillside Drive 
Carlisle PA 17013 

At one t ime or another every 
computer owner thi nks 

about a word processing pro­
gram for his or her machine. And 
often, as your hardware system 
grows,. the uses for word pro­
cessing also grow. At least t hat 
was true for me. 

I began using a word proces­
sor with my 16K system and an 
ancient (but very f unctional) 
Model 15 te letype machine. At 
t hat t ime there was l itt le reason 
to worry about upper and lower· 
case since the printer had only 
uppercase charact ers. As I've 
become more experienced with 
word processing, I hope to ob­
tain an ASCII printer with the full 
character set. Consequent ly, I 
am reworking the system to han­
dle upper and lowercase. 

This art icle describes a pro­
gram I wrote to convert text f iles 
of only uppercase characters to 
files with upper and lowercase. 

Unpredictable Text 

It is impossible to write a pro­
gram that wil l completely con­
vert a text file, s ince the pres­
ence of all capitals in a text is 
not predictable. However, 99 
percent of the work can be done 
automatically. This prog ram 
was written to run w ith my word 

the ent ire buffer area had been 
scanned. In line 350, if the ZERO 
f lag has not been set, we branch 
to 402D in order to reenter DOS. 
Otherwise when a period is iden­
tified we will be in TRAN1. 

There, we put the value now 
pointed to by HL (this will be the 
next character after t he period) 

processor. It resides in high 
memory, out of t he way of my 
word processing program. 

The program f irst converts all 
uppercase ASCII characters to 
lowercase and then converts the 
first letter character following a 
period to an uppercase charac­
ter. Here's how it works. 

The variables BUFFER and 
BUFSIZ correspond to my word 

Once t his sequence is com­
pleted, the program will contin· 
ue with PASS 2. Here, things are 
set up to look for the period 
(ASCII 46). After the CPIR, the 
ZERO f lag will be set if the com­
pare was true, that is if HL 
points to a period. Otherwise the 
CPIR would be complete when 

processor program and provide 
00100the location and size of the text 0 0110 
00120 
00130 

buffer area in memory. This pro­
gram begins at FFAOH. Starting 0 0140 

A00 0 00150in line 180 things are set up to 5500 00160 
FFA0 00170 
FFA0 210055 00180 

fi nd ASCII uppercase letters; 
t hat is, characters with an ASCII FFA3 0100A0 00190 

FFA6 3E40 00200value greater than 64. The CPI FFA8 EDAl 00210 
FFM E2B8FF 002 20 
FFAD FAB2FF 00230

funct ion takes care of the com­
parisons. If parity is odd after FFB0 18F6 	 00240 

00250the CPI, then 	the entire buffer FFB2 2B 00260 
FFB3 CBEE 00270 
FFB5 23 00280 

set has been scanned so we go 
to PASS 2. If the resu lt of the FFB6 18F0 	 00290 

00300 compare was negative, indicting FFB8 2100 55 0 0310 
FFBB 010 0A0 00320 
FFBE 3E2E 00330

an ASCII character, go to TRAN ; 
FFC0 EDlll 00340 
FFC2 C22D40 00350 

ot herwise we loop back for an­
other compare. FFC 5 7E 0036 0 

FFC6 B7 00370In TRAN we DEC HL back to FFC7 280C 003 80 
FFC9 FE0D 003 90 
FFCB 2808 00400 

the ASCII character (CPI incre­
ment s HL after the compare is FFCD FE20 0041 0 

FFCF 2804 00420 completed) and SET the fi fth bit FFDl CBAE 	 0043 0 
FFD3 18E9 	 00440 

00450
in the location pointed t o by HL. 
This changes the value to that of FFD5 23 00460 

FFD6 08 00470a lowercase character. Next , in­ FFD7 79 00480 
FFD8 60 00490 
FFD9 20EA 00500 

crease HL back to its value on 
entering TRAN and then loop FFDB C39201 00 51 0 

FFA0 00520back to the compare. In th is way 00000 TOTAL ERRORS 
COMP and TRAN take care of 
changing capital letters to low­
ercase letters. 

;Z/ Z/Z/Z/Z/Z/Z/Z/Z/Z/Z/Z/Z/Z/Z/ Z/ Z/Z/Z/Z/ 

; C A P T R A N ll y K 8 B G 

; Z/Z/Z/Z/Z/Z/Z/Z/Z/Z/Z/Z/Z/Z/Z/ Z/Z/Z/ Z/ 
BUFSIZ 
BUFFER 

EQU 
EQU 

0A0 00H 
550011 

ORG 0FFA0H 
BEG LD HL,BUFFER 

LD BC, BUFSIZ 
LD A,64 

COMP CPI 
JP PO,PASS2 
JP M, TRAN 
J R COMP 

TRAN DEC !IL 
SET 5 , (HL) 
INC HL 
JR COMP 

PASS2 LD 
LD 

HL , BUFF ER 
llC,BUFSIZ 

COM LD 
CPIR 

A, 46 

TRANl 
JP 
LD 

NZ ,402DH 
A, (!IL) 

OR A 
J R Z, BA K 
CP 13 
JR Z,BAK 
CP 20H 
JR Z,BAK 
RES 5 , (HL) 
J R COM 

BAK INC HL 
DEC BC 
LD A,C 
OR B 
JR NZ,TRAN l 
JP 402Dh 
END BEG 

Program Listing 
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into the A register. We then 
check to see if th is is a zero. (In 
my word processor, 0 is used as 
a blank space which is not to be 
printed.) 

If we find a zero, we branch to 
BAK. If the character is not a 
zero, we check to see if it is a 13, 
which is a carriage return. If it is, 
we branch to BAK. 

If not, we check to see if it is a 
space (20H) and if it is we go to 
BAK. If it is none of these, we as­
sume that it is a letter. On occa­
sion this will be a false assump­
tion, but it's usually correct. An 
alternative is to change l ine 370 
to CP 65 and line 380 to JP 
M,BAK and delete 390- 420. This 
returns to BAK for any ASCII 
value below 65 and may work 
better for common text . 

Since the letter after a period 
often starts a new sentence, 
RESET the fifth bit to restore the 
character to uppercase and 
then loop back to COM to con­
tinue the comparisons. 

What Follows a Period 

BAK is a routine which will 

help us avoid characters that 
follow a period, but are not let­
ters. We increase HL, decrease 
BC and then check to see if BC 
has hit zero. (No zero f lag is set 
when BC is decremented to ze­
ro, so we put C in A and then OR 
B, which wi l l set the zero flag if 
both B and C are zero.) If it 
hasn't hit zero, we loop back to 
TRAN1 to check the next char­
acter. If BC is zero, then the task 
is done and we go to DOS. 

When I use the program, first I 
enter my word processor which 
loads the text file into memory. 
Next, I exit that program and go 
to DOS to run CAPTRAN. When 
that has run I am back in DOS 
and can reenter t he word pro­
cessor. As an alternative, this 
program could be put into the 
word processor as a function to 
be ca lled within the program. 
It's also possible to add a bit to 
this prog ram to distingu ish 
other marks of punctuation. It 
depends on what your data fi les 
contain. For me, this simple ver­
sion does a reasonable job. • 

THe BO·INDeX 

Superfast computerized 

index to: 
80-Microcomputing 
KILOBAUD & 80-US 

For the TRS-80 
Mod I 

Unlock the filing cabinet 
on your shelf. Find 
articles, ads, reviews and 
programs - in seconds! 

Index & Programs & Manual US$29 CASH. VISA, OR MASTERCARD 

Manual available separately US $8 - ­
VISA 

Requires 48K TRS-80 ' Mod I with 2 Drives & TRSOOS I · · 1 

• !HS 80 IS .I r ("/1S leted trade n1c11k ol Had() snack. 

P.O. Box 397 Stn. A 
Vancouver, B.C. Ganada V6C 2N2 
Telephone (604) 682·7646 

.-See List of Adver tisers on page 306 

TRS-BO™ Compatible 

''carbonless'' 


Continuous Statements 

• I I • 

• : UD @1Jl\\1j'~lfilni' i • 
••••••••••••• : v:;~~~-:- (™"'I'"" ~ • 

I I -----------·.: -- :. 
small 
quantities,
low prices, 
fast delivery 
Order as few as 500 
statements imprinted with 
your firm name and address. 

Only s279s 
NESS 9062 Statements are 
software compatible w it h 
the TRS-80, Model 1, Level 
11, Accounts Receivable 
package #26-1555. 

TRS-80 Is a Trade Mark of the Radio Shack 
Co., Subsidiary of the Tandy Corp. 

• 1 t • .:I ·----- -- .___:. I 
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SPEED COLLECTIONS 
Product 772 DU-0-VUE® Envelope 
(3'¥. "x 6~ ") eliminates 
envelope addressing. 

Product 9062 - Size 6 "x 8'h" detached. Prices include your fi rm 
name, address and phone in top sect ion, plus your name only in 
lower section. Printed in black ink. Available in single (white) or 
duplicate (white, canary) cont inuous sets. 

DUPLICATE Product 772 SINGLE 
DU-0 -VUE® Product ProductQUANTITY 
Envelopes 9062-1 9062-2 

10,000 $1 92.00 $355.00 $138.00 
6,000 128.00 228.00 92.00 
4,000 99.00 169.00 64.50 

99.00 2,000 59.00 36.25 
61.00 20.7538.751,000 

27.95 39.95 12.25 500 

ORDER TODAYI MONEY-BACK GUARANTEE. 

FAST SERVICE BY MAIL or PHONE TOLL FREE 1+800-225-9550 

(Mass. residents 1+800-922-8560). It is our policy to ship within 

6 working days following our receipt of your order. 


r: ----------, 


I 

Please ship: 

I 
Date 19_ 

9062-1 STATEMENTS (Single) 

CODE 460 

I 
I _ __9062-2 STATEMENTS (Duplicate) 

772 DU·O-VUE® Envelopes I 
_ Information on continuous checks and other 

computer forms. I 
HEADING TO BE PRINTED ON FORMS: (Please type or print)

1- ------1 

, ~8 I 


CITY and STATE ZIP 
,~~ON ==-~=--------------='------~,PH~~E

IAUTHORIZED SIG NATURE I 
It you wish us to BILL and SHIP differently from above please Indicate. 

11.;. ___ _15 ~rRJrms-J 
,,,,. 194 78 Hollis Street, Groton, Mass. 01450 

A division of New England Business $el'Vice, Inc. 
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The page that was left out of the Level II manual. 


The Level II Index 
Barbara Mercer, Mercer Systems, Inc., 87 Scooter Lane, Hicksville, NY 11801 

Editor's Note: Having spent the last 17 years In data processing where he developed applications on everything from the 
1401 to the 3033, Stephen Hughes, President of Mercer Systems, Inc., was embarrassed one day as he flipped through the 

Level II Basic Reference Manual and found no Index! 
Barbara Mercer authored the following, supplemental index for their own reference. Feeling that more people could benefit 

from it, the author decided to share It with 80 readers. 

ELSE 4-13A Page M s 
END 4-4Abbreviations 1-7 MEM 8-4 Saving Memory Space 11-1ERL 8-2ABS 7-1 Memory Map D-1 SET 8-1 ERR 8-3AND 8-10,11 Memory Overhead A·16 SGN 7-4ERROR 4-10Arithmetic Operators 1-4 MID$ 5-6 SIN 7·4Error Codes B-1Arrays 6-1 T06-6 Mini-Disks 10-3 Space Compression Error Messages B-2TO B-3ASC 5-3 Codes C-2EXP 7-2ASCII Character Codes C-2 N Special Function Codes 1-2 

ATN 7-1 Speeding Up Execution 11 -2NEW 2-4
AUTO 2-1 F SOR 7-4 

FIX 7-2 STA$ 5-7 
NOT 8·11 

B FOR-NEXT-STEP 4-8 0 String Comparison 5-2 
Base Conversions 6· 1 String 1/0 ~1FAE ~5 ON ERROR GOTO 4-1 1 

Stri ng Operat ions ~3ON ...GOSUB 4-7c G String Operators 1·5 ON ...GOTO 4-6 
CDBL 7-1 STRING$ ~7Glossary 1-8 Operating Modes 1-1 
CHA$ 5-4 STOP 4-5GOSUB 4-6 OR 8-10 
CINT 7-2 SYSTEM 2-5GOTO 4-5 Order of Operations 1-6 
CLEAR (Command) 2-2 Graphics 1-6 OUT 8-4
CLEAR (Program State- TGraphics Codes C-2

ment) 4-3 TAN 7-4 
CLOAD 2-2 p THEN 4-13 
CLO AD? 2-2 TROFF 2-5PEEK 8-5CLS 8-2 TRON 2-5IF 4·12 POINT 8·2Codes 10-3 Type Conversion 4-14INKEY$ 5-5 POKE 8-5CONT 2-3 Typing of Constants 4-15INP 8-4 POS 8·6 

cos 7-2 Power Up 1~ 
Control Codes C-1 

INPUT 3-7 
INPUT#-1 3-11 uPRINT 3-1 
lnstrlng Subroutine 5·9 PRINT@ 3-2 User Programs H-1

CSAVE 2-3 
CSNG 7-2 

INT 7-3 USA 8-7PRINT#-1 3-10 

D PRINT TAB 3·2
Intrinsic Functions 1-6 

1/0 Functions 10-4 PRINT USING 3-3 v
DATA 3~ 

VAL 5-8Data Conversion 4·14 K R Variable Names 1-3DEFDBL 4~ 
Keyboard Rollover 1-7 Variable Types 1·3 DEFINT 4-1 RANDOM 7-3 

VARPTR 8-8DEFSNG 4~ READ 3-9 
DEFSTR 4-3 L Recorder, the Relational Video Display Worksheet E-1 

DELETE 2-3 LEFT$ 5-6 Operators 1-4 
Derived Functions F-1 LEN 5-6 REM 4-12 
DIM 4-3 LET 4-4 Reserved Words A· 15 
Dual Cassettes 10-1 Line Printer 10-2 RESET 8-2 

LIST 2-4 RESTORE 3-10
E LLIST 10-2 RESUME 4-11 

EDIT 2-4 Loading Cassette RETURN 4-6 
Editing 9-1 T09-6 Programs 12 RIGHT$ 5-7 
Effects of type conversion LOG 7-3 AND 7-3 

on accuracy 4-15 Logical Operators 1-5 RUN 2-4 
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FOR TRS-80* 
[Reprint of June 1980 Review, 80 Microcomputing) 

HIGH SPEED CASSETTE SYSTEM 

..JPC productsPoor E............ 

Man's 

Floppy 


Now the widely acclaimed 
JPC Cassette System is available 
for your TRS·BO * computer. 
The price is only $90.00 

TC-8 Cassellc System ambiguities. Important parts placements are LOADN and LOADN"filename", except it is 

JPC Products stressed (polarity markings on electrolytics, for use with system tapes. 

Albuquerque, M bands on diodes, etc.). OPEN: Required before cassette input or out­

Kit: $90 JPC was right! With these instructions, you put o f a data file can be attempted. 

Assembled: $ 120 couldn' t go wrong. The board quality is excel­ CLOSE: Required to end a cassette data file. 


I

lent. It is double-sided and parts locations are PRI NT#: Allows numerical or string dara to be 

by Carl A. Kollar clearly marked on the component side of the output to a cassette file. 


board. There a re no jumper wires to install. I PUT #: Allows numerical or string data to be 

guess I don't have Lo tell anyTRS-80owners JPC utilizes PC traces and plated-through input from a cassette file . 

how frustrating the cassette system that holes for connections to traces on the other side I haven't counted them, so I don 't know 


comes with the computer can be. Even with the of the board. / about the "one load in a million bytes" claim, 

factory mod that's available, the annoyance of Also, there are absolutely no adjustmen ts or but my son, Anthony (age I I), loaded about 30 

loading and checking programs becomes just settings to bother with . of his programs from his Radio Shack format 

barely tolerable. The documentation is a sheaf o f 8 Yi x 11 pa­ tape to a new TC-8 format tape. He's run them 


lf you're like me, after you've just plunked pers stapled together. It is written in the nicest all and found no bad loads. 
down a chunk of money for a Level II 16K ma­ format I' ve seen in a while. Each command Unlike the standard tape system, you can po­
chine, "you ain't got nuttin left" for even one and/ or subjects is covered on its own sheet in sition your tape anywhere before the program 
disk drive at 500 bucks apiece. So you suffer. large type. All explanations are in easy to read you want and not have to look for a blank spot 

A reasonable alternative is the Exatron English-not computerese. between programs. T he T C-8 patiently waits 
Stringy floppy (ESF). This will cost you about fo r the program you want and then starts load ­
250 bucks and totally eliminates your loading ing without getting confused by the portion of 

Commands and Featuresand saving problems, automatically and fast. the previous program you just fed it. 

I've had one of these for about six months and SAVE"filename": Saves your BASIC pro­ Try that on your regular cassette system; 

love it! gram on cassette. you' ll wear out the reset button . • 


But, if the price is still too steep, have I got a LOAD: Reads the next BASIC program from 
device for you! the cassette. ORDER OW 

LOAD"filename": Searches for and loads the To order your TC-8 kit, send your check orThe Device specified file from cassette. money order for $90.00 plus $3.50 postage 
The February 1980 issue of Microcomputing LOAD? and LOAD?"filename": Reads file and handling to JPC PRODUCTS CO., 12021 

had an ad that intrigued the hell out of me. It from cassette, and compares contents to mem­ Paisano Ct. , Albuquerque, NM 87112 (New 
was a high-speed cassette system by JPC Prod­ ory. Mexico residents add 40Jo sales tax). Credit card 
ucts acclaimed as a "poor man's floppy." It LOADN: Prints a list of all the programs on a orders accepted by phone or mail. Personal 
made all sorts of seemingly ridiculous claims cassette, until interrupted by the "break" key. checks will delay shipment. We will otherwise 
such as " loads five times faster," "stores 50,000 LOADN"filename": Same as above except the immediately shi p you the TC-8 kit , the cabinet, 
bytes on a 10-minute cassette," " less than one tape will stop at the end of the program named. the ribbon cable, the power adapter, an instruc­
bad load in a million bytes with the volume con­ KILL: Removes the fi le manager program tion manual, and a cassette containing the 
trol anywhere bet ween one and eight." from memory so that the extra memory can be software. 

All this for a measly [90] bucks? How could used by large programs. 
this be? A call to Albuquerque answered a few RSET: Allows the operator to rewind and posi­
questions: Yes, it had its own power supply, tion the tape on tape recorders that have these 
and, it stored programs five times faster be­ functions tied to the motor control jack. 

cause it utilized higher density data. The com­ RUN"filename": TC-8 searches for a specified 

puter outputs the in format ion at a higher rate program and runs it immediately. 

out of the rear keyboard connector. PUT" filename": Same as SAVE "filename" , 


The ad had even claimed anyone could build except it is for use with system tapes. 
it even if you have never soldered before. JPC GET: Same as LOAD, except it is for use with ~PRO~·:CTS CO. 
would make it work, if you couldn' t-for free. system tapes. Phone (505) 294-4623 I was sold. I placed my order, and it arrived GET" filename": Same as LOAD " filename", 

12021 Paisano Ct.about two months later (parts shortage). except it is for use with system tapes. 
I work in electronics, so 1 found the unit ex­ GET? and GET?" filename": Sarne as LOAD? Albuquerque, N.M. 87112 

ceptionally easy to build. It took about an and LOAD?"filename", except it is for use 
hour. The manual is superb. (That's better than with system tapes. 
great.) It was clear, concise and exact with no GETN and GETN"filename": Same as 
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Computer experts 
(the pros) usually have big 
computer experience. 
That 's why when they shop 
system software for ZBO 
micros, they look for 
the big system features 
they're used to. And that's 
why they like Multi-User 
OASIS. You will too. 

DATA INTEGRITY: FILE & 

AUTOMATIC RECORD LOCKING 


~~~,;=.~,>;,l11~f:"; · res 
es o I ms. 

Fo ample: no rmally 
at8LJsers can view a 
part icular record at the 
same time. But, if that 
record is being updated 
by one user, automatic 
record locking will deny all 
other users access to the 
record until the up-date is 
completed. So records 
are always accurate, 
up-to-date and integrity 
is assured. 

Pros demand file & 
automatic record locking. 
OASIS has it. 

SYSTEM SECURITY: 
LOGON, PASSWORD 

& USER ACCOUNTING 

Controlling who gets on 
your system and what they 
do once they' re on it is the 
essence of system security. 

(THEN COMPARE.) 


EFFICIENCY: 

RE-ENTRANT BASIC 


A multi -user system 
is often not even practical 
on computers limited 
to 64K memory. 

OASIS Re-entrant 
BASIC makes it practical. 

How? 
Because all users use a 

single run-time BASIC 
module, to execute their 
compiled programs, less 

'\upports 
t ·nals 

in little as 
.Mi.IK:·n'l&EJY1ory. Or, with 

n switching, as much 
s 784K. 
Multi-Tasking lets each 

user run more than one 
job at the same time. 

And there's ou r BAS/C ­
a compiler, interpreter and 
debugger all in one. 
An OASIS exclusive. 

Still more: Editor: Hard 
& Floppy Disk Support; 
Keyed (ISAM), Direct & 
Sequential Fi les: Mail-Box: 
Scheduler; Spooler; 
all from OASIS . 

Our documentation is 
recognized as some of the 
best, most extensive, in the 
industry. And , of cou rse, 
there's plenty of 
application software. 

Put it all together and it's 
easy to see why the real 
pros like OASIS. Join them. 
Send your order today. 

MAKES MICROS RUN LIKE MINIS 

OASIS IS AVAILABLE FOR 

SYSTEMS Altos Compucorp. Cromemco 

Della Products. D191tal Group. D191ta .....,.__ 

Microsystems. Dynabyte. Godbout. 

Index. lntersystems. Nori rSta . 0 

SD Systems. TRS 
 c 
Graphic ; Von 

CONTRO 

Price 
with M anual 

Product OnlyM1nual 

OPERAT IN G SYSTEM 
(Inc ludes· 
EXEC L,anguage, 
File Management: 
User Accoun11ng : 
Device 011vers ; 
Pr ,nt Spooler; 
General Tex1 
E ditor CIC , 

$150 $17.50 SINGLE-USER 
MULTI-USER 350 t7 .50 

BASIC COMPILER / 
INTERPRETER/ DEBUGGER 15 00 100 

RE-ENTRANT BASIC 
COMPI LEA/ INTERPRETER/ 
DEBUGGER 150 15.00 

DEVELOPMENT PACKAGE 
( "1acto Assembler; 
Linkage Ea tor; 
Debugger) 25.00150 

TEXT EDITOR & 
SCRIPT PROCESSOR 150 15 00 

DIAGNOSTIC & 
CONVERSION UTILITIES 

{Memory Tes t, 
A~sembl y Language; 
Con 11ette1s; Fi le 
nccovcry, Disk Test , 
r i1e Copy lrom 
o ther OS; OIC.) 100 15.00 

COMMUNICATION S 
PACKAGE 

(Terminal Emulator. 
Fife Send & Rece ve) 15 00100 

PACKAGE PRICE 
{All o t Above) 
SINGLE-USER 500 6000 
MULTI -USER 850 60 00 

FILE SORT 100 15.00 

COBOL-ANSI '74 750 35.00 

Order OASIS from : 

Phase One Systems, Inc. 
7700 Edgewater Drive, Suite 830 
Oakland, CA 94621 
Telephone (415) 562·8085 
TWX 9 10-366-7139 

NAM E 
STREET (NO BOX=) ____ 
CITY ___ _______ 
STATE Z IP_ ___ 

A MOUNT $ ___ 

(Attach system descript.on; 

add $3 for shipping; 

California residents add sales tax) 


D Check enclosed C VISA 

D UPS C.O.D. O Mastercharge 

Card Number _ ______ 

Expiration Date ____ _ _ 

Signature ____ _ ___ 


http:descript.on


Here are some answers to frequently asked questions. 


Model II Q and A 

Tom Yager 
PO Box 566, Union Station 
Endicott, NY 13760 

Ioften receive letters and calls 
from distraught Model II own­

ers, most of whom are having 
some difficulty moving up from 
the Model I. 

Here's some of their more fre­
quent questions, with my solu­
tions: 

Q: I miss my Model I graphics. 
Is there any way I can draw with 
my new computer? 

A: Not as well as on the Model 
I. The grid on the Model II is only 
80 horizontal by 24 vertical , 
about half the size of its prede­
cessor. The best you can do is 
use the BASIC statements in 
Fig. 1 in place of SET and 
RESET. 

Q: My disk isn't operating 
properly. My computer works 
with other disks, but there's one 
or two it just refuses to allow me 
to use. 

A: This could be caused by 
several things, but there are 
three which I have found most 
common. First, the disk area 
where the information you 're 
trying to access is stored could 
be flawed. Flaws include disks 
affected by humidity, heat, cold, 
static electricity, rough han­
dling, and other environmental 
hazards. If the problem is a for­
eign object, such as dust or 
cigarette ash, a few attempts to 
use the disk might cause the ob­
struction to fall off, or at least 
move out of the way. If the prob­

lem is environmental (heat, hu­
midity, etc.), disks will some­
times recover when left in a cool 
(not cold), dry place for a while. 

Overall prevention: Treat 
disks with more care-the fra­
gility of magnetic media is un­
derrated. Use the protective 
jacket whenever the disk is not 
in the machine. Don't lay a disk 
on top of the video display or 
near a line printer; these produce 
magnetic fields which could 
play havoc with your disks. 

Second, simple but devastat­
ing: you've changed disks and 

DISK NAME: TRSDOS 
FILE NAME CREATED 

MM DD YY 
PA YROLL/TMP 0 0 0 
PAYBASfrMP 0 0 0 
PAYDATAITMP 0 0 0 
DOCOM64 11 17 79 
BASCOM64 11 17 79 
COMSUB64 11 17 79 
DOCOM32 11 17 79 
BASCOM32 11 17 79 
COMSUB32 11 17 79 
DVN 4 7 80 
GV 3 3 80 

0 0 0 
DATM64 11 17 79 
EXDATM64 11 17 79 
DATM32 11 17 79 
EXDATM32 11 17 79 
HERZ50 11 28 79 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

forgotten to use the I command 
to initialize it. This needs to be 
done because much of the disk 

directory is stored in RAM. The 
d irectory is more important than 
it looks; it contains vital infor-

Note: Row signifies vert ical (Y) position and column horizontal (X) 

For normal video (white on black) the code is as follows: 

SET: PRINT @(row,column),CHR$(26);CH R$(32);CHR$(25); 
RESET: PRINT @(row,column),CHR$(32); 

For reverse video, use this code: 

SET: PRINT @(row,column)CHR$(25);CHR$(32);CHR$(26); 
RESET: PRINT @(row,column)CHR$(32); 

Fig. 1. BASIC Code for SET and RESET 

DRIVE:O 00/00/00 00.04.13 
ATTRB FILE REC NMBR NMBR SPACE EOF 

TYPE LEN RECS EXTS ALLOC USED BYTE 
D· xo 
D· xo 

F 
F 

256 
1 

23 .... 2 
1 

25 
25 

23 ... 0 ... 
D· xo F 256 23 1 25 23 0 
D· xo F 1 167 1 5 1 166 
D· xo F 256 4 1 5 4 0 
p ·xo F 256 1 1 5 1 0 
D· xo F 1 167 1 5 1 166 
D· xo F 256 4 1 5 4 0 
p·x o F 256 1 1 5 1 0 
D·xo F 256 1 1 5 1 0 
D·xo 
D"BO 

F 
F 

256 
256 

4 .. .. 1 
0 

5 
0 

4 ... 0... 
p·xo F 256 4 1 5 4 0 
p· xo F 256 2 1 5 2 0 
p· xo F 256 4 1 5 4 0 
p · xo F 256 2 1 5 2 0 
D 'XO 
D"BO 
D"BO 

F 
F 
F 

1 
256 
256 

569.. .. .... 
1 
0 
0 

5 
0 
0 

3 ... 
... 

56 ... ... 
D"BO F 256 1 0 0 1 0 
D"BO F 256 1 0 0 1 0 
D 'BO F 256 1 0 0 1 0 
D ' BO F 256 1 0 0 1 0 
D'BO F 256 1 0 0 1 0 
D·so F 256 1 0 0 1 0 
D· so F 256 1 0 0 1 0 
D'BO F 256 1 0 0 1 0 
D 'BO F 256 1 0 0 1 0 
D·so F 256 1 0 0 1 0 
D"BO F 256 1 0 0 1 0 

Fig. 2. Directory of Uninitia lized Diskette 

80 Microcomputing, June 1981 • 197 



Radio Shack Dealer #R491 

MODEL Ill 
LEVEL 111 BASIC 

26-1062 

$855.00 


WE ACCEPT CHECK, MONEY ORDER, OR PHONE ORDERS WITH VISA OR MASTER 
CHARGE, SHIPPING COSTS W ILL BE ADDED TO CHARGE ORDERS. DISK DRIVES, 
PAINTERS. PERIPHERALS, AND SOFTWARE- YOU NAME IT, WE'VE GOT IT. 
WAITE OR CALL FOR OUR COMPLETE PRICE LIST. 

C & S E LECTRON IC S. LT D. 3 2 EAST MAIN S T. MILAN , M IC H . 48160 
..-145 (31 3 ) 4 3 9 ·1 508 (313) 4 3 9 · 140 0 

C & S ELECTRONICS MART IS AN AUTHORIZED RADIO SHACK DEALER #491 

COMPUTER 
EQUIPMENT 

&SOFTWARE 
BARGAINS 

EVERY MONTH 
BUY, SELL OR TRADE ALL TYPES OF COMPUTER 
EQUIPMENT AND SOFTWARE (pre­owned and 
new) among 20,000 readers nationwide. 
FEATURES: 
• Low classi fied ad rates - 10¢ a word 

• Hundreds of ads f rom ind iv iduals 

• Categorized ads so you c an find them instant ly 

• Large (11 by 14" ) easy to read pages 

Subscribe now for $10 and receive 13 issues/year 
(one FREE plus 12 regular issues). After receiving 
your firs t issue if you're not completely sat isf ied 
you may have a 100% refund and you still keep the 
first issue free. Bank cards accepted. 
BONUS: If you have something to advertise (pre­
owned or software) send in a classified ad with your 
subscription and we'll run it FREE . 

~ The Nationwide Marketplace for Computer Equipment 

~ &:OmPUTeR Sl-IOPPeR .,,.212 

"jf8 P.O. BOX F27 • TITUSVILLE, Fl 32780 • 305-269-3211 

mation about the locat ion of take long, and SYSTEM " I" : 
each f ile, and what locations are SAVE" FILE/TXT" is pretty easy 
available. If you change disks to use. SYSTEM " I" also makes 
and don't initialize, the operat ing a good first program l ine, if your 
system t ries reading and w riti ng program uses disk 110. 
to the new disk, using the direc­ Third, a disk is left in the drive 
tory from the o ld one. This re­ after the power is shut off. The 
sult s in areas on the disk being heads may release some stored 
destroyed, and blank fi le names energy at this time, and g_uess 
often show up in a directory as a where it ends up? On your disk. 
signal of this (Fig. 2). If t he direc­ The only solution is prevention 
tory looks like this, t ry typing I -don't leave a disk in any drive 
(or SYSTEM " I" from BASIC). when you power down (or up, 
This wi ll work if you haven't writ­ just to be on the safe side). Th is 
ten to the disk (SAVE, PRINT#1, is an unstable state for any elec­
PUT, etc.). But if a di rectory t ak· t ronic device. 
en after init ializat ion reveals Q: I have a BASIC program 
blank file names, it 's too late. from my old Model I that uses 
Prevention: make it a habit to PEEK and POKE, and I want to 
use the I command before your put it on my new Model II. Can I? 
disk write operations. It doesn 't A: Yes, in most cases. Before 

61 440 FOOD 05 PUSH DE 
61441 F001 E1 POP HL 
61442 F002 46 LO B, (HL) 
6 1443 F003 23 INC HL 
61444 F004 5E LOE, (HL) 
61445 F005 23 INC HL 
61446 F006 56 LO D, (HL) 
61447 F007 05 PUSH DE 
61448 FOOS E1 POP HL 
61449 F009 5E LO E, (HL) 
61450 FOOA 23 INC HL 
61451 FOOB 56 LO D, (HL) 
61452 FOOC 28 DEC HL 
61453 FOOD EB EX DE,HL 
61454 FODE 7E LO A, (HL) 
61455 FOOF EB EX DE,HL 
61456 F010 77 LO (HL),A 
61457 F011 C9 RET 
61458 F012 00 NOP 
61459 F013 00 NOP 
61460 F014 00 NOP 

To save, type DUMP PEEKILOD STA RT = FOOO,END = F011 ,RORT = R 

Fig. 3. Code for PEEK User Routine 

61488 F030 05 PUSH DE 
61489 F031 E1 POPHL 
61490 F032 46 LO B,(H L) 
61491 F033 23 INC HL 
61492 F034 5E LOE, (H L) 
61493 F035 23 INC HL 
61494 F036 56 LO D, (HL) 
61495 F037 05 PUSH DE 
61496 F038 E1 POP HL 
61497 F039 5E LOE, (HL) 
61498 F03A 23 INCHL 
61499 F03B 56 LO D, (HL) 
61500 F03C 23 INC HL 
61501 F030 7E LO A, (HL) 
61502 F03E EB EX DE,HL 
61503 F03F 77 LO (HL),A 
61504 F040 C9 AET 
61505 F041 00 NOP 
61506 F042 00 N OP 
61507 F043 00 NOP 
61508 F044 00 NOP 

To save, type DUMP POKE/LOO START = F030, END = F040,AOAT =A 

Fig. 4. Code for POKE User Routine 
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All of our drives come complete with power supp y 
and chassis. They may be used with exist ing Radio 
Shack drives on the same cable' 40 track drives 
store 102K bytes single density , and 175K double 
density. 80 track d rives have 175K single density 
and 345K double densi ty' Al l drives guaranteed 90 
days. one year on power supply . 

40 track MPI drives . . . . . . . . . . . . . . $319.95 
40 track TEAC drives ... ... . .. .. . ... . . .. $315.95 
40 track TANDON drives . .... . .. ... . . ... $319.95 
80 track MPI drives .. ........ .... . . . .. . . $449.95 
80 track TEAC.drives ... . ....... . . . . .. .. $429.95 
2 drive cable . . . . . . . . . . . . . . . . . . $ 25.95 
4 drive cable ...... .. . . . .. . ... . . . .. .... . $ 39.95 
NEWDOS 80 OPERATING SYSTEM .. . .. $139.95 
NC:WDOS 80 PATCH Patches NEWDOS 80 to 
work w it h single or double density and the 
doubler. . . .. ... .... ..... . . ............ .. $ 59.95 
PERCOM'S DOUBLER fo r double density 
operation' . . . . . . . . . . . . . . . .. . . . . . ... $219.95 
The DOUBLER works with the TRS or PMC 
expansion interfaces to allow you to use your drives 
in doub le densityl You may sti ll operate your drives 
as sing le density also' Comes w ith DBLDOS 
operating system whi ch allows you to transfer 
single densi ty fil es to double and vice versa' GAEA T 
BUY' 
DISKETTES: VERBATIM DATALIFE! BOX OF TEN 
SOFT OR HARD SECTORED 5 •;; ... . . ... $32.50 
WE HAVE DRIVES AND CONTROLLERS FOR THE 

MODEL Ill. CALL FOR PRICES!!! 

MODEMS AND TELE­

COMMUNICATIONS 


LYNX Telecommunication 
system for the TRS-80 and 
PMC-80 .. . .. $279.95 
Includes termina l so ftware and 
connectio n s f or ins tant 
hookup' Can be connected to th e TRS-80 or PMC­
80 w ith o r w ith ou t an expa nsion interfacei 

LEXICOM MODEM 300 BAUD Requires 
RS-232.. . . . . . . . . . . . . . . . . . . . $169.95 
THE SOURCE: Hook-up to the 
"SOURCE" . . . . . . . . . . . . . . . . . . . . $ 99.95 
ATARICONNECTION: Modem for 400 /800, 
complete with software! . . . . . . . . . . . . . . . . $249.00 
APPLECONNECTION: Modem for 
APPLE II . . . . . . . . . . . . . . .. . . ...... . . $279.95 

PMC-80 , 16K LEVEL II 
COMPUTER . ..... . . . $739.00 
The PMC-80 is a work alike to 
the TRS-80 mod I computer1 
Comes with Microsoft's BASIC 
in RO M. Built in casse tte . 
12" g reen screen video monitor. 
Expandable to 48K. 

Compat ible to All TRS-80 MOD I Programs. 

PMC 80 without monitor . .. ...... .. ... . . $595.00 

RF-MOD for PMC to TV hookup ....... . $39.95 

PMC-80 EXPANDER 100 SYSTEM . $644.00 

INCLUDES. 32K memory S-100 bus. RS-232 

interface . Parallel prin ter driver . D isk controlle r. 

Fully compatable wi th TRSDOS. NEWDOS, VTOS, 

a~d al l other TRS-80 Mod I disk software! 

APPLE II COMPUTERS 16K $1195.00 
APPLE II COMPUTERS 48K $1299.00 
ATARI 400 . $ 495.95 
ATARI 800 COMPUTER. $ 795.00 
ZENITH Z-89 48K , 1 DISK ALL IN ONE 
COMPUTER . $2495.00 

OKIDATA MICROLINE 80 All OKl'S have TRS-80 
Graphics!!! ... . ...... .. . ... . ........ ... $ 499.00 
Comes w ith fri c t ion and pin feed . upper/ lower case. 
Graphics 
EPSON MX-80 PRINTER: Word Processing Quality 
Printout with Graphics! .. . ..... .. ... ......... Call 
NEC SPINWRITER with Tractor Feed . $2995.00 
DIABLO MODEL 1630 with Tractor . $2695.00 
UNIVERSAL PRINTER STANDS ... $ 94.50 

Other Accessories: 
SUP-R-MOD RF Modulator for APPLE ... $29.95 
ARCHBOLD SPEED-UP MOD FOR TRS MOD I. 
Allows up to 300% increase! . . . . . . . . $45.00 
MICROSOFT BASIC Decoded and other 
mysteries . . . . . . . . . . . $29.95 
TRS-80 DISK and other mysteries . . . . $18.95 
ZBASIC BASIC COMPILER for MOD I and MOD Ill 
TRS-80 and PMC-80 Increase basic program 
speeds by up to 200 times!!!!! 
Tape . . . . . . . . $79.95 Disk . . . . . . . $89.95 

Both For Only $99.95 Specify MOD I or MOD Ill 

WE HAVE HUNDREDS OF PROGRAMS FOR 

ALL THE POPULAR COMPUTERS! 

CALL FOR OUR FREE CATALOG 


Personal and Business Checks take 3 weeks to clear. For fastest delivery use Cert if ied Checks. Money Orders. C redit Card. or C .0.0. 


We will try and beat any published price on any system! Call! 


SIMUTEK 
COMPUTER PRODUCTS ~/19 
4877 E. Speedway Blvd 
Tucson . Arizona 85712 
(602) 323-939 1 Technical Questi ons 

TRS-80 IS A TRAOEMARK OF RADIO SHACK 

CALL TOLL FREE TO ORDER 

(800) 528-1149 
Please mention this magazine when ordering 


AR IZONA RES IDENTS ADD 6% SALES TAX. 

WE TAKE VISA. MASTER CARD. 


A TAND Y CORP APPLE IS A TRADEMARK OF APPLE INC 
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TRSso ···A MAJOR 
BREAKTBRU FOR 

Electronic Engineer• 

Electronic Hobbieat 

Electronic Studenta 


Ham Operators 

A General DC-AC (steady state) Analysis 

of Any Circuit 
Will Analyze and Compute: 

• Node. Branc h. Element. Voltages 
• 	 Node. Branch . Element. Currents 
• 	 Bran c h P o we r Dissipation 
• 	 Magnitude and phase values and complete 

frequen cy response with graphic display 
• 	 Modify any e lement in c ircuit for desired 

results 

A complete operational To Orde r W rlte 

manual supplied G & L Software Enterp. 
comparable to 1.8.M.'s 2304 N . 1st. Street 

E.C.A.P. ' Program Upland, CA 91 786 
* A.C. Analysis Program 

$149. 95 
• o.C. A nalysis Program 

$89. 95 

Do Not Send Cash in t he Mail 

T HS k{J · , ., d tr<J d t>111.1rk, J! 1 tu- J .t mh· ( 'nrp ~- < .;\.I'. 1-.. a 11 <Hkma r k ( •I l1111• r11~tio11al 

HlJStnt"S.. \1.J <" h l l'lt' ... 11 11 V"" 39 

* * * * * * * * 
introducing··· D YN AST ARTM ! ! 
World's first "RS-232 COMPUTER""' 


with DYNATYPER"' typewriter interface ··· 


only $699°0 
complete system!! 

Includes: • DYNATYPER~ typewriter actuator (no modification to 
typewriter necessary.) 

e DYNASTAR™ RS-232 BASIC language computer with 
2K RAM (expandable to 32K RAM/28K EPROM.) 

• 	 Cassette interface - std., Centronics and current loop 
interface· optional. * Convert any dumb terminal into an intelligent storage system for 

timesharing with the DYNASTAR™ computer··· only$399.00 * Create your own word processing system with your typewriter··· 
(DYNASTAR'" and DYNATYPER™) ··· $699.00* APPLE/TRS-80/GPIB dedicated interface and the OYNATYPER™ 
(our standard product) ··· $499.00 

F.0.B. Rochester, Domestic. VISA and Master Charge accepted. 
Call Ken Yanicky at 716·244· 7804 

v' 468 

incorporated 

3000 Winton Road South , Rochester, N.Y. 14623 
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you upgrade, though, you have programs). Use the accompany­
to find out why PEEK and/or ing BASIC program in Fig. 6. 

POKE are used, and see if there Q: I just jumped from BASIC 

is really a need. If, for instance, to DOS using System. Is there 
POKE graphics are used to write any way to go back to BASIC 
to screen memory, you'd better without losing my program? 
stick with PRINT @ statements, A: Enter the program in Fig. 7 
as screen memory is only acces­ (again, fo llowing the guidelines 
sible through a supervisor call in Fig. 5 for ent ry and storage). 
on Model II. If, however, you fi nd As long as you returned from 
that you must use PEEK or BASIC and didn't use any DOS 

POKE, use the code in Figs. 3 commands that dump or zero 
and 4 (see Fig. 5 for information memory, the return will always 
on entering machine language be successf ul. 

To load the code into memory: 

From TRSDOS READY, type 

DEBUG ON (enter) 

DEBUG (enter) 


When the "?·· appears on the screen, reply with " M" followed by the start ing ad· 

dress of the code. Tap t he F1 key to position the cursor for entry of the code. Enter 

the code as it appears, in hex. When entry is complete, tap the F2 key to store it in 

memory, then " S" to return you to TRSDOS READY mode. 


To store the program, type 


DUMP name START = address1, END = address2, RORT = X (enter) where " name," 

"address1," "address2." and "x·• are replaced with the values given for each pro· 

gram. So, to save the J2800 program, type 

DUMP J2800 START= F100, END = F102, RORT = T (enter) 


To call the program from TRSDOS READY, type name(enter) where name is the pro· 
gram name used in DUMP. From BASIC, use SYSTEM "name" . 

Fig. 5. Loading and Saving a Machine Language Program 

The fol lowing BASIC code wi ll make PEEK and POKE easier to use in your pro­
grams: 

To load PEEK and POKE into memory and set up the USR rout ines-­
60000 SYSTEM"PEEK/LOD" :SYSTEM " POKE/LOD" :DEFUS R1 = &H FOOO : 
DEFUSR2 = &HF030 

To convert a memory address into integer format (which must be done before each 
PEEK or POKE call) where address is contained in X and returned as an integer in 
A% : 
65000 IF X> = 32768 THEN A%=( - 32768) + (X -32768):ELSE A%= X 
65010 RETURN 

To perform a PEEK (read from memory address X): 

65100 GOSUB 65000'Address is already in X-Convert to integer A % 

65110 A$= MKl$(A%)'Prepare address 

65120 A$ = USR1(A$)'Call PEEK 

65130 B% = ASC(A$)'B % now contai ns value of memory address X 


To perform a POKE (place value V% at memory location X): 

65200 GOSUB 65000'Convert X to integer A% 

65210 A$= MKl$(A %)'Prepare address 

65220 A$= A$+ CHR$(V %)'Tack on value to store at X 

65230 'NOTE: Value (V%) must be between 0 and 255, inclusive 

65240 A$ = USR2(A$)'Call POKE - V % is now s tored at memory location X 


Fig. 6. BASIC Code for use wi th PEEK and POKE 

61952 F200 C3<0028> JP <NN> • T0:2800 
61955 F203 00 NOP 
61956 F204 00 NOP 
61957 F205 00 NOP 

To save, type DUMP J2800 START= F200,END = F202,RORT = T 

Fig. 7. Code for J2800 user routine. 

http:only$399.00


Q: I have a machine language tines is in Fig. 8, and the DOS 
program from the Model I which manual covers them nicely in 
contains various calls to ROM pages 4/13 to 4/84. 
rou tines, for routines such as Q: I have a program in BASIC 
keyboard input and disk 1/0-ls which must be secured from 
there an equivalent on the Break. Can I disable the Break 
Model II? key temporari ly? 

A: Yes, there is. The routines A: Yes. The codes in Figs. 9 
are named Supervisor Calls and 10 will permit you to disable, 
(SVCs). They are called by load­ or enable, the Break key. Be 
ing the arguments in to the prop­ careful to use them only inside 
er registers and executing an BASIC code. Remember to en­
RST 8 instruction. able the Break key before pro­

A list of commonly used rou- gram execut ion is over. • 

SVC CODE Description 
15 Read the disk ID from any drive 
25 Set a timer to generate an interrupt after n seconds 
36 Jump to TRSDOS READY mode 
38 Execute a DOS command 
4 Fetch a character from the keyboard 
5 Fetch a line from the keyboard 
7 Clear the screen with normal/reverse video 
8 Output a character to the display 
9 Output a line to the display 

11 Read video memory 
18 Send a character to the printer 
19 Send a line to the printer 
40 Open a disk fi le 
35 Read from a disk file 
44 Write to a disk file 
42 Close a disk file 
41 Delete a disk file 
20 Generate a random number 
21 Perform binary·decimal/decimal-binary conversions 
23 Multiply/divide 16 bits by 8 bits 
24 Perform binary-hexJhex·binary conversions 

Fig. 8. Sample supervisor calls. 

61584 F090 3E<03> LD A,<N> ' <03> 

61586 F092 21<0000> LO HL,<NN> • <0000> 

61589 F095 CF RST 8 

61590 F096 3E<03> LD A,<N> ' <03> 

61592 F098 21<9CFO> LD HL,<NN> ' <F09C> 

61595 F09B CF RST 8 

61596 F09C C9 RET 

61597 F09D 00 NOP 

61598 F09E 00 NOP 

61599 F09F 00 NOP 


To save, type DUMP DISABLE/BAK START = F090,END = F09C,RORT = T 

Fig. 9. Code for DISABLE/BAK user routine. 

61584 F090 3E<03> LD A,<N> • <03> 

61586 F092 21<0000> LO HL,< NN> '<0000> 

61589 F095 CF RST8 

61590 F096 3E<03> LO A,< N> ' <03> 

61592 F098 21<0260> LO HL,<NN> • < 6002> 

61595 F09B CF RST 8 

61596 F09C C9 RET 

61597 F09D 00 NOP 

61598 F09E 00 NOP 

61599 F09F 00 NOP 

61600 FOAO 00 NOP 


To save, type DUMP ENABLE/BAK START= F090,END = F09C,RORT= T 

Fig. 10. Code for ENABLE/BAK user routine. 

,,. See List of Advert isers on page 306 

SYSTEM 
- EXPANSION 

FOR TH E 

TRS-SO™ 
AT 

PC BOARD & ] 
[ USER MANUAL 

SERIAL RS232C 20 mA 110 
FLOPPY CONTROLLER 

• 	 32K BYTES M EMORY 
• 	 PARALLEL PRIN TER PORT 

DUAL CASSETTE PORT 
• 	 REAL-TI ME CLOCK 
• 	 SCREEN PRINTER BUS 
• 	 ONBOARD POWER SUPPLY 
• 	 SOFTWARE COMPATIBLE 

SO LDER MASK.SI LK SCREEN 

LNW 
RESEARCH v53 

SAVE morethan 500/a 

--
FOB Heston 
Virginia 
MasterCard. VISA 
Check , MO. PO 

USED in excellent condition 
RO version only RO $995; KSR $1495 

Rugged and well-constructed; available in KSR and RO versions ; 
feature 96 ASCII (upper & lower case) plus 27 graphics characters ina 
5X7 (optionally 5X9) dot matrix. Prints bidirectionally (log icseeking) at 
180 char/sec on std pin feed paper (up to SIX part) in red and black. 
Tractors are adjustable from 3 to 15 inches; split platen versions also 
available. Electronic top of form/ forms length control and six select­
able character print densities (10 , 12, and 17 cpi plus elongated in 
each). 1Kbuffer and 110-9600 Baud RS-232C interface is standard; 
additional buffer may be added and a Centronics-compatible parallel 
interface is available. Free-standing pedestal unit. 

DSE ~;ital Systems Engineering 
12503 King's Lake Drive, Reston VA 22091 (703) 620-2994 

ALSO AVAILABLE: New Centronics and Integral Data Systems printers at 
15-20% below list; also, used printers of several makes. Call for information! 
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TUTORIAL 

A detailed examination of the design, 

logi.c and capabilities of Tandy's exciting new machine. 


The Color Computer 


Phillip Martel 
748 Tyler St. 
Pittsfield, MA 01201 

Robert Nicholas 
2-8 Lennox Heights 
Lenox, MA 01240 

So-your friendly Radio Shack store 
is selling color computers; and high­

resolution color at that. No more 48 by 128 
white blocks, but as many as eight colors 
(nine if you count black) in five modes rang­
ing from 32 x 64 to 192 x 256. 

Why would anyone want to buy a color 
computer from Radio Shack when you can 
get an Apple for only $1195 or an Atari for 
about $1079? The most convincing sales 
pitch is the price-$399! That gets you a 4K 
computer with low-level Color BASIC. You 
can move up to 16K for another $119 (plus 
installation). The total 16K computer with 
extended BASIC costs only $599. 

What Comes with It? 

For the initial $399, you get the following: 
• 4K Color BASI C computer 	with built-in 

RS-232 1/0 port and real-time clock 
•TV switch box 
• 	12 foot cable to connect computer to 

switch box 
•Operation Manual 
•Color BASIC instruction manual 
• Card listlng statements, functions, oper­

ators, etc. 
Phi l's system arrived minus the TV switch 

box and card. Included with the system is a 
form to return, stating that more informa­
tion will be made available in the future. You 
will also be placed on the Radio Shack com­
puter newsletter malling list. 

You must supply your own color (or black 
and white) television set and tape recorder. 
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The TRS-80 Co lor Video Receiver (#26-3010) 
is a 13 inch TV set that sells for $399. The 
CTR-80A Cassette Recorder (#26-1206) 
costs $59.95. Floppy disks are supposed to 
be available in the future. In the meantime, 
don't despair; the cassette interface oper­
ates at 1500 baud-three times the speed 
of Level II BASIC and six times faster than 
Level I! 

The computer uses a 6809E Motorola 
eight-bit microprocessor chip with a clock 
speed of 0.894 MHz. There are DIN connec­
tions at the back of the computer for a tape 
recorder, serial printer or modem, and dual 
joystick controllers (#26-3008, $24.95). There 
is also a switch to select channel three or 
four for computer operation. 

Hooking It Up 

The operation manual clearly describes 
how to hook the TV switch box to your set. 
After plugging the computer into the wall 
and connecting the computer to the switch 
box with the cable provided, flip the switch 
from the TV setting to the computer setting. 
Now turn on your television to channel 
three or four, whichever proves to be clear­
est, and press the on/off button on the com­
puter. 

You should now have a green screen 
framed in black with the Tandy message in 
the upper left corner. The operation manual 
inc ludes a color adjustment test and a vid­
eo centering test to help you balance your 
set for computer use. 

The clarity and color quality of your 
screen will depend upon the condit ion of 
your television set. We are using a ten-year­
old Zenith with one and a new Samsung 
with the other. We have also seen the 
Shack's video monitor working. While all 
three sets provide easily readable text, 
some of the colors are not very sharp. The 
worst cases are red, yellow and orange. Red 
lines particularly appear to be different 
shades, depending upon whether the line is 

horizontal , vertical or diagonal. The resolu­
tion is poor on the old Zenith, better on the 
new Samsung and better yet on the Shack's 
monitor. 

At this point, you should have 2343 bytes 
of available memory with a 4K machine and 
14631 bytes with 16K. Two hundred addi· 
t ional bytes have been automatically set 
aside for strings. 

If you have one of the old Rad io Shack ca­
bles for a tape recorder, be advised that the 
color computer requires a metal DIN plug. 
The plastic ones won't fit in the slot provid· 
ed. 

Color BASIC and the Manual 

Color BASIC has more power than Level I 
BASIC, but less than Level II. A complete 
l ist of commands is given in Table 1. In addi· 
tion, there are the usual symbols for addi· 
tion, subtract ion, multiplication and divi­
sion. You cannot use exponents. The rela­
tional tests of <, >, =, <= , >= and <> ex­
ist, as do the logical operators NOT, AND 
and OR. 

Permitted abbreviations are the apostro­
phe for REM and question mark for PRINT. 
Multip le lines are supported using the colon 
as a separator. The comma and semicolon 
are used with PRINT to cont rol spacing. A 
comma provides 16-column zones. The vid· 
eo display is 16 lines of 32 characters each. 
Shift @ halts list ing or program flow, as on 
the Model I. 

Variables may be one or two characters 
long. (They may actually be longer, but only 
the first two are significant.) Numeric and 
string variables, as well as arrays, may be 
used. The LET command has been com­
pletely obliterated. If you enter LETA= 25 
and then ask for the value of A, you will get a 
zero. However, the variable LETA has a val ­
ue of 25. 

Some of the commands are different 
f rom any in either Level I or II. The CLEAR 
command allows you to clear string space 



and set memory size at the same time. 
(There is no more memory size question.) 
For instance, CLEAR500, 12000 would re­
serve 500 bytes of string storage and set 
memory size at 12000. 

CLS does what it used to do-sort of! It 
now clears the screen to its usual green col· 
or. You can change this by specifying a 
number from 0 to 8. CLS4 clears the video 
screen to red. Color numbers are: 

0 black 3 blue 6 cyan 
1 green 4 red 7 magenta 
2 yellow 5 white 8 orange 

Entering CLS9 gives a green screen with Mi­
crosoft written in the upper left corner. This 
is true of all numbers from 9 to 255. 

There is no CLOAD?, which means you 
cannot verify programs saved to tape. To 
make up for it, there's Audio. Entering AU· 
DIO ON before a CLOAD or CSAVE will pro­
ject your program over your TV speaker. AU· 
DIO OFF turns the sound off. You can also 
save programs to tape in ASCII format. Ex· 
ample: CSAVE"MEMORY",A. 

Machine language programs load with 
the CLOADM command rather than SYS· 
TEM. EXEC is used to transfer control to the 
machine language program. You can speci­
fy an address, such as EXEC15348. (You al­
so have USR for transferring control to ma­
chine language routines.) 

You can OPEN sequential files to the 
screen or keyboard (0), cassette ( - 1) or line 
printer ( - 2). PRINT# and INPUT# are used 
for transferring in format ion to and from the 
file. There is also an EOF (end of file) fea­
ture. 

You can LUST an entire program or any 
part thereof. LPRINT, however, has been re­
placed by PRINT# - 2. We have experienced 
some problems with LUST. It seems to 
scramble lines once in awhile. (If you have a 
copy of 80 Programs for the TRS-80 from 80 
Microcomputing, you can modify the print 
program on page 194 and list and format 
your program saved on tape in ASCII for· 
mat.) 

A motor feature has been added that 
turns the recorder on or off from the key­
board without pulling plugs. (Hint: Rather 
than typing MOTOR OFF, enter anything 
which would be an error-it's faster. Exam­
ple: Type H and then enter.) 

Programs can be saved to tape with 
names up to eight characters in length. 
SKIPF allows you to move to the end of the 
next file. SKIPF" MEMORY" would search 
for the file named MEMORY and stop at the 
end of it. 

The SET command includes a color ele­
ment. SET(13,24,4) would light up block 

"Color BASIC has more power than 

Level I BASIC, but less than Level II." 


ABS ASC 
CLEAR CLOAD 
CLS CONT 
DIM END 
FOR... TO .. . STEP/NEXT 
IF . .. THEN .. ELSE 
INPUT# INT 
LEN LIST 
MIDS MOTOR 
ON ... GOTO OPEN 
POKE PRINT 
PRINTTAB READ 
RESTORE RETURN 
RUN SET 
SKIPF SOUND 
USR VAL 

AUOIO CHRS 
CLOADM CLOSE 
CSA VE DATA 
EOF EXEC 
GOSUB GOTO 
IN KEYS INPUT 
JOYSTK LEFT$ 
LUST MEM 
NEW ON . . . GOSUB 
PEEK POINT 
PRINT@ PRINT# 
REM RESET 
RIGHTS RND 
SGN SIN 
STOP STR$ 

Table 1. TRS-80 Color BASIC Statements and Functions 

JOYSTK finds the horizontal and vertical 
screen positions of the dual joysticks. Use 
memory location 65280 to determine if a joy· 
stick button has been depressed. 

Sound fanatics; we now have SOUND. 
You can send a frequency from 1 (lowest 
pitch) to 255 (highest) through your TV 
speaker for a duration of 1 to 255, making 
programming games and error detection 
much easier. 

Twenty-five error messages are given in 
two or three character codes. 

The BASIC manual covers most com­
mands. It assumes you know nothing about 
programming and uses the tongue-in-cheek 
humorous approach of the original Level I 
manual. No mention is made of f ile han­
dling. The basics of numbers, strings, 
graphics, color, joysticks and sound are 
covered adequately. The manual refers the 
user to other computer programming books 
available from Radio Shack for " more com­
plete instructions on how to program." 

The appendices provide a table of values 
for musical tones with SOUND, a PRINT@ 
screen location table and a table for SET lo-

Hexadecimal Decimal 

()()()().3FFF 0 -16383 
400Q.7FFF 16384-32767 
800Q.9FFF 32768-40959 
AOOQ.BFFF 4096().49151 
COO-DFFF 49152-57343 

EOOQ.FEFF 57344-65279 
FFOQ.FF1F 65280-65311 

FF20-FF3F 65312-65343 

FF4Q.FFOF 65344-65503 

FFEQ.FFFF 65504-65535 

cations. There are also a few sample pro­
grams. 

Table 2 

Table 2 is a memory map of the Color 
Computer. It is similar to the memory map 
in Appendix D of Radio Shack's Level II 
manual. 

Unlike the Model I, the Color Computer 
has its user RAM (Random Access Memory) 
in low memory and its ROM (Read Only 
Memory) higher up. This is because of the 
different ways the Z-80 chip and the 6809 
ch ip behave on power up and restart. 

The Z-80 starts execut ing code at ad­
dress 0, so ROM must be in low memory. 
The 6809 starts looking at the two locations 
at top of memory to determine the starting 
location. This means that some ROM must 
be in the top of memory. 

The Color Computer has a 32 byte ROM 
in locations FEOO to FFFF hexadecimal. 
This ROM can be disabled by inserting a 
ROM cartridge in the slot located on the 
side of the computer. This approach allows 
the ROM cartridge programs to use some of 

Contents 

User RAM (16K) 
Empty (RAM expansion?) 
Who knows what evi l lurks? 
BK Color BASIC ROM 
Memory location for program 
pack ROMS 

Who knows what evi l lurks? 
Keyboard and joystick bullon 
PIA (inpuUoutput) 
Cassette, joystick and video 
PIA (inpuUoutput) 
Part of this looks like 

control for high resolution 
Transfer vector ROM 

Table 2. Overall Memory Map (13,24) with the color four (red). RESET does 
not need a color indicator. 
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"The BASIC manual ... assumes you know nothing about 
programming and uses the tongue-in-cheek humorous approach . " 

BASIC Stored Value ROM Address 

Keyword DecImaI Hexadecimal Decimal Hexadecimal 

FOR 128 80 44359 AD47 

GO 129 81 44678 AE86 
REM 130 B2 44771 AEE3 

131 83 44771 AEE3 

ELSE (58),132 (3A),84 44771 AEE3 

IF 133 85 44B20 AF1 4 

DATA 134 86 44768 AEEO 
PAINT 135 B7 47351 B8F7 

ON 136 88 44866 AF42 

INPUT 137 89 45045 AFF5 

EN D 138 BA 44546 AE02 
NEXT 139 BB 45304 BOFB 

DIM 140 BC 45902 B34E 
READ 141 BD 45126 8046 
AUN 142 BE 44661 AE75 

RESTORE 143 BF 44516 ADE4 

RETURN 144 90 44736 AECO 

STOP 145 91 44553 AE09 

POKE 146 92 46935 B757 

CONT 147 93 44592 AE30 

LIST 148 94 46948 8764 

CLEAR 149 95 44609 AE41 

NEW 150 96 44311 AD17 

CLOAD 151 97 42136 A498 

CSA VE 152 98 42060 A44C 

OPEN 153 99 42486 A5F6 

CLOSE 154 9A 42006 A41 6 

LUST 155 9B 46942 B75E 

SET 156 9C 43136 A880 

RESET 157 9D 431 B5 ABB 1 
CLS 158 9E 43280 A910 
MOTOR 159 9F 42941 A7BD 
SOUND 160 AO 43339 A94B 

AUDIO 161 A1 43408 A990 

EXEC 162 A2 42302 A53E 
SKIPF 163 A3 42476 A5EC 
TAB( 164 A4 
TO 165 A5 
SUB 166 A6 
THEN 167 A7 
NOT 168 AS 

STEP 169 A9 
OFF 170 AA 
+ 171 AB 

172 AC 
173 AD 
174 AE 

1 175 AF 
A ND 176 BO 
OR 177 B l 

> 17B B2 
179 B3 

< 180 B4 

Table 3. One-byte BASIC Keyword Codes and Addresses 

cation 43622 (AA66 hexadecimal). If you ex­
amine the ROM, you will not ice the last let­
ter of the word is garbled. In fact the last let­
ter has had 128 (80 hexadecimal) added to it 
as an end of word indicator. 

The stored value is the actual code stored 
in the BASIC program's memory space. It 
corresponds to the value 128 plus the posi­
tion of the BASIC keyword in the table. The 
instructions FOR to SKI PF (with the excep­
tion of ELSE) may start a line of the BASIC 
program. 

A table in ROM, starting at locat ion 43879 
(AB67 hexadecimal), contains the starting 
addresses of the rout ines that perform the 
keywords. Table 3 lists these values in the 

BASIC Stored Value 

Keyword Decimal Hexadecimal 

SGN 12B 80 
INT 129 Bl 
ABS 130 B2 
USA 13 1 83 
AND 132 84 
SIN 133 85 
PEEK 134 86 
LEN 135 B7 
STA$ 136 88 
VAL 137 B9 
ASC 138 BA 
CHA$ 139 SB 
EOF 140 BC 
JOYSTK 141 BD 
LEFT$ 142 BE 
RIGHT$ 143 BF 
MID$ 144 90 
POINT 145 91 
INKEY$ 146 92 
M EM 147 93 

NOTE: Each of these keywords actually uses 
two bytes. The first byte is 255 (or FF 
hexadecimal). The second byte is as indicated 
above. 

Table 4. Two-byte BASIC Keyword Codes 

fourth and fifth columns. We haven't been 
able to locate t he addresses for those key­
words from TAB( down. 

A word is in order about ELSE. In t he BA­
SIC program, ELSE is stored as a 132 (84 
hexadecimal), as indicated. However, a co­
lon (58 decimal, 3A hexadecimal) is always 
stored in front of it. (This colon is stored in 
memory. It doesn't appear in the program 
listing.) If you remove t he colon by POKEing 
the location which contains it with another 
value, you can get a program which looks 
correct but which gives a syntax error when 
the TH EN branch of the IF .. . THEN ... 
ELSE statement is run. 

Table 4 lists keywords which are pre­
ceded by 255 (FF hexadecimal) in the BASIC 
program memory. In ROM this table follows 
the other keyword table. It starts at 48802 

the BASIC ROM's subroutines. 
The sections of memory space marked as 

empty have the value 255 (hexadecimal FF) 
in them. The sections of memory space 
(Table 2) marked "Who knows what evil 
lurks?" have the value 126 (hexadecimal ?E) 
in them, as does the section of memory 
space marked for high resolution. What 
goes on in this space is unknown to us at 
this time. 

The two sections of memory described as 
PIA in the table are 1/0 (input/output) de­
vices. There are 1/0 ports built into the Z-80. 
The 6809 lacks these ports and does all its 

1/0 through the memory. The concept of 
memory mapped 1/0 is described in the 
TRS-80 Microcomputer Technical Refer· 
ence Handbook (R.S. Cat. No. 26-2103). 
These locations control all the keyboard, 
cassette, and joystick interactions and 
some of the video generator controls. 

The joystick buttons are brought in 
through the keyboard port. In addition to 
PEEKing location 65280, these buttons may 
be detected by an INKEY$ statement. 

Table 3 contains a list of the BASIC 
words stored in the program as one byte. 
This data is available in ROM starting at lo­
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ms-SO® DISCOUNT S SAVE S 

· l MODEL Illr· ·- !m--:-~~~ DOES YOUR SMART 


.. 26-1061 4K I . . . . . .. . .•.. .. . . ........ •. ... S599.00 
· ··- 26- 1062 I 6K Ill . . . . . . . . . . . • ...... .. ... 859.00 

, 26- 1063 32K Ill 
W/2 Drives. RS 232 . .. ... .. ... ... . . .. ..... . .. . ... 2,225.00 

.-- 26-1162 1st Drive. . ... . , , . . , . . . . . . 765.00 

Color Computer 4K $310 
26-300 I 4K . . . . . . 
26-3002 I 6K Ext. Basic 
26-3009 Joysticks 
26-3010 Color Video 
26- 1206 Recorder 

. . , . , , . . . . . . 5353.00 
.. .. . 533.00 

.. . ..... ' ... .... 22.50 
. ' ' . . . . . . . . . . . 353.00 

.. . . . . .. .. ...... . .... .... 54.00 . .. 

• 
Proto Board For Color Computer ­
Fits inside 8-Track Cartridge . . ................. $24.95 

Model I 
26-1 140 Expansion Interface . .. .. . . ..... • .. ....... . 5249.00 
26-1 14 I I 6K Exp. Interface ... .. . • .. ..... . . . . . • . .... 359.00 
26- 1142 32K Exp. Interface . . . .. .. ..... .. ... . . . . . ... 469.00 
26-1 145 RS 232C Board . . . . . ..... . . . . ... 84.00 
26- 11 60/1 Mini Disk Drive . ... . .. ... .. . ..... . .•.... 4 19.00 
26- 1563 Scripsit-Disk .•. • .. ... ... . 79.00 
26-1566 Visicalc . . . . . . . . . . . . . . ... ... 83.00 

MODEL II Model II 64K $3395 
26-4160 I Drive Exp .... . ...... • . .. ...... ....... 5IO14.00 
26-41 6 1 2 Drive Exp . . . . . . . . . . . • • . . . ... 1559.00 
26-4 162 3 Drive Exp . . ............ .. . . .... . ... ... 2099.00 
26-4530 Scripsit II . . .... .... . ... .... .. ... .. , • ..... . 259.00 
26-4512 Profi le II . ..... .... . . .. ....... . .. .... ... .. 159.00 
26-451 I Visicalc II ... .. .......... .. •. .... . 259.00 
26-4501 Gen Ledger . ... . . . . . ... ....• • ... ... 179.00 
26-4506 Mail List ........ . . • . ............. 72.00 

PRINTERS 
26- I 16 7 9 '/2 Line Printer VII . . . • . . . . . . . . . . . . • . . . . . 5 360.00 

PRINTER SUDDENLY 

BECOME DUMB 


WHEN YOU PRINT 

FROM SCRIPSrr? 


Is your printer capable of underlining 
but not from Scripsit? 

Is your printer capable of Bold Printing 
but not from Scripsit7 

Can your printer super script and sub script 
but not from Scripsit? 

Can your printer change pitches 
but not from Scripsit? 

The answer is SCRIPMOD 
SCRIPMOD does not require a separate printer driver. With 

SCRIPMOD control codes can be embedded 1n the test of your 

document. You use the same format line syntax you' re used to 

now. SCRIPMOD adds one format instruction to Scripsit & two 

control codes. 


SCRIPMOD is supplied on disk w ith full documentation for 
$39.95. 

PENCIL-FIX Save your warranty. Use PENC IL-FIX to avoid 
custom control key on your keyboard . Redefines the control key 
for EP to be the (a key. Use RS lower case mod or the EP mod 
w ithout the control key. Disk based EP only S14.95 

PRINT-CENTRAL Send any control code directly to your 
smart printer from the BASIC command mode or from DOS 
Avoid having to type such things as "LPRINT CHR${31 ) 1ust to 
change pitch. Use CLEAR right arrow (two key strokes) instead . 
Any code from 1 to 31 may be sent Mod I 32K disk S24.95 

SPOOL-REL An in-memory print buffer that runs in Mod I 
32K or 48K disk systems. Fully reloca table code and buffer. A 
true background spooler at an unbelievably low price S24.95 

TIGGER-GRAF Create engineering, sc1ent1fic, business, or 
just plain fun on your IDS 440G or 460G printer. Resolution is 
495 x 575. Easy BASIC programs provided for data entry and 
machine language module for speed. Includes setting 1nd1vidual 
points, drawing lines, shad ing shapes. Several graphs may be 
catenated along the Y-axis for larger graphs. Requires Mod I 32 
or 48K 1 disk . . $149.95 

ALL POCKET AND 

COLOR COMPUTER SOFTWARE 

SOLD AT DISCOUNT 


WRITE US FOR A FREE CATALOG 

-· I: IJI:. 

No Tax.s on 
Out Of State Shipments 

Okla Include 
2 % State Tax 

26- I 166 Line Printer VI . .. . . . . . .. . . . . . .. . .. .. . . . . . I 080.00 
26-1158 Daisy Wheel II . . ......... • ........... .. 1798.00 
26- 1165 Line Printer V . . . . . • • . . . . . . .. . . • . . 1710.00 
26- 140 I Cable . . . . . . . . . ...•.......... • ... . . 36.00 

EPSON MX80/MX70 
Low-Priced Professional Print Quality 
EPSON MX80 . .. . ..... . . . ... .. (List S645J .. . S499.00 
EPSON MX70 Dot Graphics, 5x7 Matrix (List S450J ... S425.00 

IDS PAPER TIGERS 
Dot Resolution Graphics quali ty print 
IDS 445G 7 w ire printhead, graphics .. (List S985J. . S 795.00 
IDS 460G 9 w ire printhead, graphics .. (List 5 1394) . . . 1195.00 
IDS 560G 9 wire, wide carriage. graphics (List 5 1794) ... 1529.00 

All prices are subject to change without notice. Freight. handling, 
and insurance charges are extra. Most items are shipped United 
Parcel Service. Model II and other hardware weighting over 50 
lbs. is shipped freight collect by truck. Certified Check for immedi­
ate shipment from stock. Master Charge, Visa or Bank Card add 
3% surcharge. 

Immediate Shipment From Stock1-800-331-9128 Toll Free Order Entry on Most Items 

Vern Street Products .,.. 11 1 114 West Taft 4949 south Peoria 
ap_u1pa: 0 k1ahoma 74066 Tulsa, Oklahoma 74105The Computer Store' Inc. S 
8 747 933391 TRS-80 is a registered trademark of rne Tandy Corp. 
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"Unlike the Model I, the Color Computer has its 
user RAM in low memory and its ROM higher up. " 

Memory 
Location 191 223 239 247 251 253 254 

338 ENTER 8 0 x p H @ 
339 CLEAR 9 1 y a A 
340 2 z R B 
341 3 s K c 
342 4 T L D 
343 5 u M E 
344 6 v N F 
345 7 SPACE w 0 G 

Note: Normal value at these locations is 255. When a key has 
been pressed, the value changes accordingly. Shifted keys pro· 
duce the same values. Note also that the values above are the 

255 complements of 64, 32, 16, 8, 4, 2 and 1. 

Table 5. TRS-80 Color Computer Keyboard Map 

(AB1A hexadecimal) and runs to 43878 
(AB66 hexadecimal). The table of starting 
addresses displayed in Table 3 comes after 
this table of keywords. Again, we have not 
yet been able to find the ROM start addres­
ses for these keywords. 

Table 7 lists the locations of functions in 
RAM that we have found. In the 6809, the 
memory may be considered to be divided in­
to 256 pages of 256 bytes each. An internal 
register, the DPR (d irect page register), 
points to one of these pages. This allows 
quick access to a page. In much, If not all, of 
Color BASIC the DPR points at page OQ, 
which holds quite a few of the pointers and 
storage variables used by BASIC. 

One potentially useful sect ion of page 01 
is found in Table 5, containing a memory 
map of the keyboard (338 to 345 decimal). 
All keys except the Break and Shift keys can 
be accessed from this map. Through care­
ful programming you can determine if a par­
ticular key is being depressed. For in­
stance, if PEEK(344) equals 247 then the 
right arrow key Is being held down. When 
you release the key, memory location 344 
will revert to 255. 

Another handy location is 135 (87 hexa­
decimal), which normally contains a zero, 
and holds the ASCII value of the last key 
pressed. It will continue to hold that value 
until you press another key or until either an 
INKEY$ or INPUT statement is encoun· 
tered. 

The beginning of page 01 (around ad­
dress 256) holds the starting locations for 
interrupt routines (SW13, SW12, SW1, NMI, 
IRQ and FIRQ). These addresses are speci­
fied by the transfer vector ROM at the high 
end of memory. There are three addresses 
between these locations; normal procedure 
is to put a jump instruction to the body of 
the interrupt rout ine in these locations. 

Locations 1024 to 1535 (400 to 5FF hexa­
decimal) contain the memory normally as­
sociated with video display. Unlike the 
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Model I, the Color Computer does not have 
a physically separate RAM for the video 
storage. The position and amount of RAM 
displayed on the screen can be changed by 
POKEing certain locations in high memory. 
This process has to be used for some of the 
higher graphics resolution modes. 

Locations 1024 to 1535 (0400 to 05FF 
hexadecimal) are your video screen. If you 
want to POKE to the screen or PEEK at it, do 
it here. According to Table 8, it can make a 
difference whether you print the CHA$ of a 
number or POKE that number to the screen. 
From 0 to 127 you will get control codes, let­
ters, numbers, arrows and the rest o f the 
keyboard symbols. (There is no way to pro­
duce the right arrow or the down arrow.) 
Table 6 shows the lowest resolution graph­
ics codes from 128 to 255. Notice that these 
blocks repeat in groups of $ixteen for each 
of the eight colors. 

Fig. 2 shows how RAM is divided for use 
by BASIC. The system RAM is used in­
ternally by BASIC. The video display RAM is 
where the screen data Is stored. The first 
address of video RAM can possibly be 
moved, but we're not certain how to do it. 
This move involves some POKEing into high 
memory in the area indicated in Table 2. 

• SER IA L l /O JOYSTICK S POWER 
RE SET7 TO TV7 CASSETTE7 \RIGHT\ LEFT7 7 

0 0 
4 3 

CHANNEL SELECT 

Fig. 1 

The addresses for the rest of the start 
points are surrounded by parentheses, 
which indicates that the desired address is 
stored there. (Actually, it is in that address 
and the following one. In the 6809, the most 
significant byte of an address is stored first, 
whi le in the Z-80 the least significant byte 
comes first.) 

You can modify these pointers by POKE· 
ing the pointer locations. Modifying t he 
pointers is dangerous because you may de­
stroy your program or cause the Color Com­
puter to hang up in a state which it can't get 
out of without being powered down. How­
ever, if you have saved a copy of your pro­
gram and power down, all will be well. You 
can't damage the system by typing on the 
keyboard, so experiment! 

And Now, The Programs 

The first program is titled Memory. It al­
lows you to search through RAM and ROM 
to see what's there. You may enter the start­
ing address in dec imal or hexadecimal. 
Your screen will be filled with a block of 
thirty-two bytes of memory at a time, show­
ing the RAM/ROM locat ion, the number 
(0-255, OH-FFH) stored there and the CHA$ 
of that number (if greater than 32). These 
values can be shown In either dec imal or 
hexadecimal. To switch from decimal to 
hex, press the H. To return to decimal mode 
press D. To scroll forward a block of thirty­
two bytes press ; and to scroll backwards 
press - . When you finish looking through 
one section of code and wish to switch to 
another, press CLEAR and select a new 
starting address. 

Refer to Table 2 and Table 7 as guides 
while PEEKing through memory. Note that 
at 466 RAM (102 hex) you will see the name 
of the program last CSAVEd, CLOADed or 
SKIPFed, and that the last file encountered 
on tape will be found to start at 474 (1DA 
hex). Within the last two hundred bytes of 
your computer's memory (3895 for 4K and 
16183 for 16K), you should begin to see the 
keys you are pressing while running Mem­



--
32 Graphic Locations · 150 Word Vocabulary 

Exciting Adventure 

-T­
0 0

.,R-D_E_R_""' 
CALL or WRITE 24 PAGE DOCUMENTATION 

WITH STEP·BY-STEP 
MODEL I 48K DISK .......... $29.95 INTERPRO INSTRUCTIONS AND 
WITHOUT GRAPHICS P.O. BOX 421 1 .,.. 4ss 

MANC HESTER, NH 03108 
M-C (603) 669-0477 VISA 

SIMPLE DEMONSTRATIONS 
16K CASSETTE . . . $14.95 

DEALERS INVITED 
•TM TANDY CORP 

DEALERS INVITED 

The most vniqve concept 
in software ideas. Are you 
tired of not knowing those 
tricks and shortcuts which 
the expert programmer uti­
lizes without even thinking 
twice? Now you can pick 
up some tips and novel 
routines which will simpli­
fy your own BASIC pro­
gramming. TRS-80 Model I 
Li i. 

TRS-BO is a t rademark of 
Tandy Corp. 

Free Idea Seeds is a trade­
ma rk of CECDAT, INC. 

TRS~O* ILLUSTRATED 
ADVENTURE presents 

The 	Atlantian Odyssey 

with Graphics 


OB~IOUS El!TS­
llORTM 

I A" ON ADOCK I 

PMINSHOP. SAILBOAT. 

I HAYE : THE SCUBA SEAR, llHI CH I All llEARill6 . 

t CRYSYAL PYRAllID t. t llEDALLIOll t. 

KNAPSACK COIHAllllN6: FlASHL l6HT. SPEAR6Ull. 

llHAT DO I DO llO~? 


MACHINE LANGUAGE 

TRS-80* 16 K-up UTILITY 

ULTRA-MON 

The Intelligent Monitor 

The mos t powerful tool available to the 
novice or professional machine language 
programmer. 
. 	ROM, DOS Independent 

Linepnnting disassembler 
Self relocating 
Single step thr ough RAM or ROM with each 
instruction individually disassembled. 

INTERPRETIVE EXECUTION allows you to execute 
your program or the ROM with Ultra·mon in complete 
control. 

DEBUG* type display with P.C. register disassembled. 
· Breakpoints can be set in RAM or ROM. 

. ...... AND MORE 

EXCELLENT REVIEWS IN APRIL 80 

MICROCOMPUTING AND APRIL 


SOFTS I DE 


MODEL I, 16K CASSETTE 
(Disk Loadable) ....... $24.95 

-
' TM I ANDY CORP 

V"62 

All you have to do is send a No. l 0 size CECDAT, INC. 
envelope, self-add ressed and stamped, to: P. 0. Box 8963 

Moscow, ID B3843 

Features of the FATIGUE FIGHTER
1
:M 

REDUCES OPERATOR FATIGUE THEREBY ALLOWING MORE EFFI­

CIENT USE OF THE COMPUTER. 

INSTAU.8 EABIL Y WITH PRE88URE SEN&mVE ADHESIVE. NO 

SCREWS, CUPS, OR ORIWNG TO DAMAGE MONrTOR. 

DESIGNED TO MATCH TRS-80® STYLING FROM THE BLACK AND 

SILVER BORDER TO THE LETTERING TYPE FACE. 

MADE OF TOUGH 1/S INCH THICK ACRYLIC SHEET P>R DURABIL­

rTY, EASE OF CLEANING, AND A QUALrTY APPEARANCE. 

FITS BOTH THE MODEL I AND THE MODEL II. 

DOES NOT VOID THE COMPUTER WARRANTY. 


Send Neme & Addr9H Typed Of CIH rty Printed with

TO ORDER: Check ot Money Orditt for S12.9S Each, Including Ship. 


ping. COD'& are $2.50 Addltlonal p., Ord« & are Ac­

coptod by M•ll Of by C• lllnG 904-37&-2- 9- S M- F. 


TRS-BO IS A TRADEMARK OF TANDY Flotida RHldent1 Add 4°1'• Sa lu Tu . 

SOUTHERN INNOVATIVE DESIGN 

1520 NORTHEAST 12TH STREET 
GAINESVILLE, FLORIDA 32601 .,.. 373 



"The clarity and color quality of your screen 
will depend upon the condition of your television set." 

0 0000 
SYSTEM RAM 

1024 0400 
VIDEO DISPLAY RAM 

(25) (0019) 
BASIC PROGRAM 

(27) (001B) 
SIMPLE VARIABLE STORAGE 

(29) (0010) 
ARRAY VARIABLE STORAGE 

(31) (001F) 
FREE SPACE 

(23) (0017) 
STACK AREA 

(33) (0021) 
STRING STORAGE 

(39) (0027) 
PROTECTED MEMORY 

(116) (0074) 

Fig. 2. Map of BASIC Storage Area 

ory (D, H, ;, -). 
The list of BASIC keywords runs f rom 

43622 to 43878 (AA66-AB66 hex). The ROM 
starting addresses for these routines can 
be found from 43879 to 43950 (AB67-ABAE 
hex). The twenty-five error messages of Col­
or BASIC can be found from 43951 to 44000 
(ABAF-ABEO hex). 

The second program is called Windows. 
It is a low~resolution graphics program. For­
mat one creates sixteen identical windows 
on your video screen and format two simul­
taneously d~aws four identical Kaleido­

flat note sharp 

E 47 48 
D--- - - - 45-----46----- 4 7 - --- - ­
c 43 44 45 
B------42-- - - -43-----44-----­
A 40 41 42 
G------38-----39-----40-----­
F 36 37 38 
E------35-----36-----37-----­
D 33 34 35 
c --- - - -31-----32-- ---33-----­
B 30 31 32 
A ------28-----29-----30-----­
G 26 27 28 

F----------------24- ----25-----26------------· 
E 23 24 25 
D- ------------ - --21-----22-----23------------­
c 19 20 21 
B----------------18-- ---19- - - - -20------------­
A 16 17 18 
G- - - - - -----------14-----15-----16------------­
F 12 13 14 
E------------ ----11-----12-----13---- - -------­

D 9 10 11 
C--- - --- 7------8---- - -9---- -­
B 6 7 8 
A-------4------5------6-----­
G 2 3 4 
F--------------1------2-----­

Fig. 3. Notes for Music-Music-Music. 

scopic patterns. You select the format and 
the number of points to be drawn. Finally, 
pick the colors you want used for the 
points. (The colors will be shown and num­
bered for your conven ience.) You may enter 
a color more than once to give more empha­
sis to that color in the design. 

Sit back and watch while your computer 
daules your eyes with sparkling graphic 
displays of random splendor! And listen as 
well, for it will play along as it draws. When 
it has finished the design, it will give a little 
toot and pause shortly before moving on to 
create yet another pattern. If you wish to 

0 A=INT(J/4096)
1 REM MEMORY PEEK ROUTINE 
2 H$="0123456789ABCDEF" 

Music, and is, obviously, a music machine. 
There are options to create a song, edit it, 
add to it , play it, save it to tape and recall a 
song from tape. 

While entering a selection, adding to it or 
playi ng the final product, you will see a dou­
ble-keyboard graphically printed on your 
video screen with white and black keys. The 
notes ru n through four octaves start ing 
with F below middle C. (Middle C is number 
8.) While the music is playing, you will 
notice an orange block bouncing around on 
each key as that note sounds. This orange 
block also appears while entering music, to 

5 PRINT" (VALUES IN DECIMAL OR HEX)" 
7 DATA 1,16,256, 4096 
10 GOSUB3500 
11 IFLEFT$(LN$,l)<>"H"THENLN=VAL(LN$) :GOT0120ELSELN$=RIGHT$(LN$,LE 

N(LN$)-l) 
12 FORP1=0T01 
13 L$=MI D$(LN$,LE+l-X,l) 
14 FORP 2=0T015 
15 NEXT:GOT0100 
16 Q=P+l6 *Pl+P2 
17 NEXTX 
18 IFQ>65535 THEN 1090 
19 PRINT@Pl*l6+P2*32,"";: IFHE$="H"THENJ=Q : GOSUB3000ELSEPRINTQ; 
20 J=J-4096*A 
21 PRINT@Pl*l6+7+P2*32,""; 
22 IFIN$="H"THENHE$="H":RETURN 
23 I FIN$= "D"THENHE$=" D":RETURN 
24 IFHE$="H"THENJ=X:GOSUB3050ELSEPRINTX; 
25 I FASC(I N$)=12 THENCLS:GOT0110 
29 PRINT@Pl*l6+12+P2*32,""; 
30 A=INT(J/256) :GOSUB3500 
32 PRINT"OR THE '-' KEY TO SCROLL BACK­
34 PRINT"WARDS." 
36 PRINT " PRESS 'H' TO CHANGE TO HEX OR ' D' TO SWITCH TO DECIM 

AL." 
40 J=J-256*A 
42 PRINT " TO CHANGE START ADDRESS,":PRINT"PRESS 'CLEAR'." 
50 A=INT(J/16) :GOSUB3500 
60 A=J-16*A:GOSUB3500 
70 RETURN 
90 GOSUB2000:CLS 
100 IFIN$=";"THENP=P+32 : GOT01150 
105 IFIN$="H"ORIN$= "D"THEN1150 
120 IFIN$="-"THENP=P-32ELSECLS:GOT0110 
150 IFP<0 THEN P=0 
160 IFP>65535THENP=65525 
170 GOT01012 
200 END 
500 PRINTMID$(H$,A+l,l);:RETURN 

Program Listing 1 

change formats or the number of points be­
ing used, press the Clear key after you hear 
the toot and you'll be returned to the begin­
ning of the program to start anew. 

Experiment with both formats, the num­
ber of points displayed and the color com­
binations and see what you come up with. 
Fewer points will give a light airy design, 
whereas many points will produce more 
complex and crowded figures. 

A Musical Program 

The third program listing is Music-Music­

assist you visually. 
To enter a note, type in its number (1-48), 

or zero (0) for a rest. (See Fig. 3.) To cancel 
the last note entered, type the letter C. To 
end entering music press the up arrow and 
hit Enter. (All of this information appears on 
the screen while you are working.) 

Once you've selected the number of t he 
note (or rest), the orange block wi ll appear 
on that note on the keyboard. Type in the 
duration for that note,(1-32). (See Fig. 4.) If 
you want to cancel that note, type a zero (0). 
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Mini-Disk Storage Systems for TRS-80* Computers 


Access ... 

Offers More. 


Charges less. 


1 As ~ert1sed in 80 Microcompuhng. Jan 1981 

Use your brand new AFD drive system for up to 15 days. If you're not one of our competent technicians - in the drive carton. If a drive has latent 
completely satisfied, pack it in the original shipping container and send it defects. the burn-in life test will weed them out. The drives we ship just 
back to Access. We'll refund the price of the system (less shipping keep on running. And running. And running . 
charges), no questions asked (No refund for misuse or improper 
handling.) About our warranty 
Operating burn-in test - too Ver1us de Milo has about the right number of fingers to count our warranty 
Every drive th.at leaves Access 1s not only 100% electrically tested and returns. Nevertheless, your new drive system is covered by our compre­
double-checked for mechanical alignment, but it is also given a full 48- hensive 90-day limited warranty. The details are spelled out in the illus-
hour operating burn-in test. You 'll find a test list - checked and signed by !rated users manual included with each AFD drive system. 

Software galore! DATA SEPARATOR™ 

Games. Business programs. System software. We sell many of This PC board plug-in adapter for the TRS-

the best TRS-80* Model I and Model Il l programs, and at com- 80* virtually eliminates data read errors __ ·• 

petitive prices . Make Access Unlimited your one-stop shopping (CRC error - Track locked out ') which 

center for all of your TRS-80* software, hardware and accesso- occur on high-density inner disk tracks, a 

ries. Save big! Call our toll-free order number, 1-800-527-4196t problem that has plagued TRS-80* sys­

1
for free descri l ive literature. terns. The Percom Data Separatorr"' is in- . 
_ USE YOU R C REDIT CARD AND SAVE! VISA AND stalled in the Expansion Interface without modifying the host 

....._MASTER CARD CHARGES ARE NOT DEPOSITED UN-~ system. Caution: Opening the TRS-80* Expansion Interface may 
,,..TIL THE DAY YOUR ORDER IS SHIPPED. CALL NOW~ .,__vo_id_ th_e_li_m_it_ed_ 90_-_d_a..._w_ar_ra_n_t'-:_$_2_9._9_5._______91 

TOLL-FREE, 1-800-527-4196t. Disk System Interconnecting Cables 
the DOUBLER™ Improvement over RS cable design places drive 0, which includes the 

cable termination , at the end of the cable to eliminate the reflected noise 
~ Percom's new plug-in adapter for your Expansion 0 f t · t d bl B tt d t · t t p · 

Interface stores almost twice the data on a diskette an un ermina e ca e. e er a a in egri y. rices 
track as a single-density system.You can store up to Two-Drive Cable · . . . .. $24 .95 
four times more data - depending on the type of Four-Drive Cable · . . . . . . . 34.95 
drive - on one side of a diskette than you can store Power line Fiiter 
using a standard Model I mini-disk drive. Other 115/250 V, 50-400 Hz. Instructions included for easy installation in stan­
features. Reads. writes and formats either single or dard mini-box chassis: $19.95 
double density minidiskettes. • Runs TRSDOS' , Mi idl k tt (D bl D it t d)

NEWDOS+* Percom OS-801" or other single-density software without n s e es ou e- ens Y ra e 
changing either software or hardware. Switch to double-density when 10 Disks in a convenient plastic organizer box . . . . ...... $34.90 
convenient. • Includes DBLDOS™, a TRSDOS' compatible double- Single Disk · · 3.49 
density operating system. • Includes on card, high-performance data Disk Drive ID Tabs 
separator circuit. • Installs without rewiring or trace cutting .• Introductory 1" x 1114'' self-adhering plastic drive identification tabs. Compatible silver 
price, including DBLDOS and format conversion utility, only $219.95. with engraved black drive number. Two tabs (Nos 0, 1 ): $2.50; th ree tabs 
~ Permits Model Ill software to be read on Model I computers. • (Nos. 0, 1, 2): $3.25; fou r tabs (0. 1, 2, 3): $4.50. 

Company / Drive Model 

40-TRACK DRIVES 
Access Unhm1ted 

ArD·100 
Aro 1oor' 

MTI 
rr 5 

Midwest Comp. & Per 
MPI [J 51 Check this line-by-line com­ Aerocomp 
Md 40 1 parison of Access 5-inch 

CPU Shop 
CCt· l OO 

AMI
mini-disk systems for Mod­
el I and Model Ill computers. 40-traek 

80-TRACK DRIVESNobody offers more ben­
Access Unhm1tedefits, better service or lower AFD·2001 

prices. 

Free trial offer 

AFD·200F1 

MTI 
TF·8 

Aerocomp 
80·tk mdl 

CPU Shop 
CCl·280 

AMI 
BO·track 

-
· 

How to Order Order b y calling Access Unlimited toll-free on 1-600-527-4196t . 
Mail orders also accepted. Orders may be charged to a VISA or MasterCard account or paid by a 
cashier's check . certified check or money order We accept COD orders w1lh 25% deposit Sorry. 
we cannot accept personal checks We pay sh1pp1ng and insurance charges on orders over 
$1.000 00. Add approximate insurance and shipping charges for under $1 .000 00 If 1n doubt 
abOut these charges. ask when you call 1n your order. Texas residents include 5% sales tax. 
Minimum order $20 00 Allow 2 to 4 weeks for delivery. t Texas residents call (214) 494-0206. 

Formalt~ Diskette 

Price Storaae Caoacltv 100% 48 h r . Trial 
1/ Flippy Dbl-Density Sal-Density Tested Burn-In Warranty Period 

$295 00 
32900 

35900 

321 00 

34995 

314 00 

32500 

429 95 
449 95 

639 00 

45995 

42900 

56000 

.,.229ACCESS UNLIMITED 
315 N. Shiloh· Ste. D 1 ·Garland, TX 75042 


(2141 494·0206 


no 180 Kbytes 102 Kbytes yes yes yes yes 
yes 360 Kbytes 204 Kbytes yes yes yes yes 

no ? ? ? ? ? no 

no ? 102 Kbylcs ? ? yes no 

yes ? ? yes ? yes yes 

no ? 102 Kbyles ? ? yes no 

no ? ? ? ? ? no 

no 368 Kbytes 205 Kbytcs yes ye s yes yes 
yes 736 Kbytes 4 10 Kby1es yes yes yes yes 

no ? 200 Kbytes ? ? ? no 

yes ? ? yes ? yes yes 

no ? 204 Kbyles ? ? yes no 

no ? ? ? ? ? no 

T trademark of Access Unl imit~d Company. 'RADIO SHACK and TRS-80 are trademarks of Tandy Corporation. TMtrademark of Percom Data Company, Inc. ;trademark of Apparat Corporation. 
ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE AND ALL OFFERS SUBJECT TO WITHDRAWAL WITHOUT NOTICE. 
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JOY.6 

THE ULTIMATE JOYSTICK INTERFACE 


FOR YOUR TRS-80* 

Don r be /eh out. The b est action and s1mulauon games re · 
qulfe sm oo th, clean, ptrer free pyst1ck control. That's wh at 
you get with JOY-6, and more• 

• 2 )Oyst1cks with pushbuttons for last action 
• Sound effects capab1hly Great for space games 
• S tmple software control - wnte your o wn progra ms. 
• Manual- schematic . theory ot operahon. software 
• 2 add111ona 1 A 10 0 channels tor game paddles. sensors 

PLUS: Joypak-1 - A 16K L2 cassene w11h 6 lascina11ng new games 
- SOLO, FRENZY. WIPEOUT, DOODLE, ENDPLAY and 
BLOCKADE' - an action and s1ra1egy game w11h 9 le 11els of d1ff1 · 
cully Try to break through your opponents defenses But watch out1 

While the enemy ·~ rebwld1ng 111s blockade. hes oestroving yours' 
Games can last 101 seconds or hours 

SPECIAL INTRODUCTORY OFFER! Al I (Hf; ABOVE PLUS POWER SUPPL y 

ASSEM BLED 1E5Tto READY ro PLA'f ONLY $99.95 
COM PLETE 11"11 - QNLY $84.95 QUALITY GUARANTEED 

PHONE ORDERS WELCOMEmEuPi ,,,,212 215-337-3876 
COO CHECto<. M O M C . VISA sys1ems 1Nc. 

-'<l<.llo200P<>'1i>Qe -8o n."""'"'9 
I 262 PARK L..ANE _ Pa ~H Wd&-..1&< 

L .K~_;>~!!,u!s:: :t'~ - -__ - "°!".!:~.:! r,:.""!,.c':' __ •~<YJ ·.:!15.. ~ 

NO.j ~~t>~<\!i 
""'~\))~\S~t> \~~ 
~~ 
~ If You've Written a 

\V Topnotch Program-­
We 'd Like to Publish ltt 

Programs needed for BUSINESS/ 
OFFICE Applications: 

WORD PROCESSING 
PAYROLL/TAX CALCULATION 
GENERAL LEDGER/AR-AP 
ORDER ENTRY/INVENTORY 

Start collecting your royalty 
checks soon! Write for our free 
Programmer' s Kit today. 

INSTANT SOFTWARE, INC. 
Submissions Dept. 
Peterborough, NH 03458 
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"Machine language programs load with the 
CLOADM command rather than SYSTEM." 

.# .# .# .# #. #. #. #. ## ## ## ## COLOR 
.# #. ## .# #. ## .# #. ## .# #. ## 

12B 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 GREEN 
80 ~ ~ ~ M E E ~ 68 W ~ ~ OC W ~ ~ 
144 145 146 147 14B 149 150 151 152 153 154 155 156 157 15B 159 YELLOW 
oo ~ m m M ~ % w oo ~ M e oc oo * ~ 

160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 BLUE 
AO A1 A2 A3 A4 A5 A6 A7 AB A9 AA AB AC AD AE AF 
176 177 17B 179 180 1B1 1B2 1B3 1B4 ·1B5 1B6 1B7 168 1B9 100 191 RED 
BO B1 B2 B3 B4 B5 B6 87 BB B9 BA BB BC BO BE BF 
192 193 194 195 1% 197 100 199 200 201 202 203 204 205 206 207 WH ITE 
CO C1 C2 C3 C4 C5 C6 C7 C8 C9 CA CB CC CD CE CF 
20B 209 210 211 212 213 214 215 216 217 21B 219 220 221 222 223 CYAN 
DO 01 02 03 04 D5 D6 D7 DB D9 DA DB DC DD DE DF 
224 225 226 227 22B 229 230 231 232 233 234 235 236 237 238 239 MAGENTA 
EO E1 E2 E3 E4 E5 E6 E7 EB E9 EA EB EC ED EE EF 
240 241 242 243 244 245 246 247 24B 249 250 251 252 253 254 255 ORANGE 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ffi ~ ffi ~ ff 

Table 6. Low-resolution Graphics Values for CHR$ and POKE 
(Decimal and Hexadecimal). 

Decimal Hexadecimal 

23-24 
25-26 

0017-001B 
0019-001A 

27·2B 
29-30 
31 ·32 
33-34 
35-36 

001B-001C 
001D·001E 
001F-0020 
0021·0022 
0023-0024 

37·38 0025-0026 

39-40 
47-4B 
51-52 

0027-002B 
002F-0030 
0033-0034 

53-54 0035-0036 

116·117 0074·0075 

135 OOB7 

136-137 
140 

0088-0089 
008C 

141-142 008D-OOBE 

157-15B 009D-009E 

166-167 OOA6-00A7 

256 
259 
262 
265 
268 
271 
275-276 
338-345 
466-473 

0100 
0103 
0106 
0109 
010C 
010F 
0113-0114 
0152-0159 
0102-0109 

474·4B1 01DA-01E1 

733·980 
1024-1535 

02DD·03D4 
0400-05FF 

1537 
4095 
16383 

0601 
OFFF 
3FFF 

Content 

BASIC stack pointer 
Start of BASIC pointer (normally 
1537) 
Start of simple variables pointer 
Start of arrays pointer 
Start of free space pointer 
Bottom of string space pointer 
Pointer to next available byte in 
string space 
Pointer to start of last string en· 
tered 
Top of striny space pointer 
Pointer to current line 
Pointer to byte following last 
data element read 
Pointer to next byte in keyboard 
buffer 
Pointer to top of available mem­
ory (m inus one) 
ASCII value of key last pressed 
(Returns to zero after INPUT or 
INKEY$) 
Location of cursor in memory 
Stores pitch for SOUND com­
mand 
Stores pitch times duration for 
SOUND command 
Used by EXEC command to 
store jump loction 
Pointer to what part of BASIC 
program is being executed 
SW13 rout ine 
SW12 routine 
SWI routine 
NMI routine 
IRQ rout ine 
FIRQ routine 
Pointer to start of USA program 
Keyboard map 
Stores name specified by 
CSAVE, CLOAD or SKIPF 
Stores name of latest file en­
countered on tape 
Keyboard buffer 
Normal video PEEKIPOKE loca­
t io ns 
Normal start of BASIC 
End of 4K user memory 

End of 1GK user memory 


Table 7. TRS-80 Color Computer RAM Map 

http:T.etv-.ol


---

" To whet your appetite a little further, look at. .. 

the list of features Radio Shack is claiming . . 

,, 


A whole note is worth 32, a half note is 16, a 
quarter note is 8, an eighth note is 4, a six­
teenth note is 2 and a thirty-second note is 
1. After entering the duration, t he note will 
sound and the orange block wil l disappear. 

Fig. 2 contains a map of your computer­
ized musical keyboard (for a normal G clef). 
The middle column Is t he number of the reg ­
ular note found on that l ine or in that space. 
The number to the right is to be used if that 
note is sharped (#) and the number to the 
left is used if that note is flat (b). The notes 
themselves are also indicated. Those of you 
who do not know music at all will be able to 
enter songs from a book using Fig. 2 as a 
graphic quide. In additon, Fig. 3 shows what 
different notes and rests look like in music 
books and what numbers should be used 
for their durations. 

When you opt to edit your selection, you 
will be asked for the starting note number. 
You will then be given complete instruc­
tions on the screen. You will be given the 
number of the note, t he note itself and its 
duration. You will be able to replay the note 
(R), change the note (N), alter the duration of 
the note (D), move ahead one note (right ar­
row), back up one note (left arrow) or quit 
editing (Q). (Press the appropriate key only 
here-do not hit enter.) 

When .you want to save your composit ion 
to tape be sure to depress both play and re­
cord buttons on your recorder. Supply the 
program with the fi le name to be used. 
When recalling a program from tape, de­
press the play button on your recorder and 
type in the file name of the selection you 
desire. 

Symbol 

J 

J 

J 
J. 
~ 
~ . 
d 
d. 

,.. 
~ 
( 

>' 

N1me Ouration 

1132 Note 

1116 Note 

118 Note 

3116 Note 

114 Note 8 

318 Note 12 

112 Note 16 

314 Note 24 

Whole Note 32 

Whole Rest 32 

112 Rest 16 

1/4 Rest 8 

118 Rest 

1116 Rest 

Fig. 4. Note Durations 

Extended BASIC to Come 

Even with only the low level BASIC to 
work with, the sound and color graphics 
features of the Color Computer are enor· 
mous fun. If you are looking for an inexpen­
sive color computer which can be expanded 
to do som~ moderately sophist icated pro­
gramming, the TRS-80 Color looks like a 
good buy. 

To whet your appetite a l ittle fu rther, look 
at this list of features Radio Shack is claim­
ing for the extended BASIC: 

Five graphics modes up to 192 x 256 
Complex sounds with more than one note 
Save Image from screen 
Display predefined Image 
Zoom Image In or out 
Move Image around screen 
Rotate Image 
Draw fine between two points 
Draw a circle 
Draw a rect angle 
Draw a box 
Return the time 
Print numbers In dollars and cents format 
Line editing 
Specific error messages 
User-definable keys• 

No. 

0 
1 
2 
3 
4 
5 
6 
7 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

CHRS 

bksp 

c.ret 

POKE 

g/b 
@ 

A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
p 

a 
R 
s 
T 
u 
v 
w 
x 
y 

z 
I 
\ 
l 
t-


No. 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
48 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

CHRS 
big 
spa 
! 
" 
# 
$ 

% 
& 

( 
). 
+ 

-

I 
0 
1 

2 
3 
4 
5 
6 
7 

8 
9 
: 
; 
< 
= 
> 
7 

POKE 
g/b 
spa 
! 
" 
# 
s 
% 
& 

( 
). 

+ 

-

I 
0 
1 
2 
3 
4 
5 
6 
7 

8 
9 
: 
; 
< 
= 
> 
7 

No. 

64 
65 
66 
67 

68 
69 
70 
71 
72 
73 
74 

75 
76 
77 
78 
79 
80 
81 
82 

83 
84 
85 
86 
87 

88 
89 
90 
91 
92 
93 
94 
95 

CHRS 
big 
@ 

A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
p 

a 
R 

s 
T 

u 
v 
w 
x 
y 

z 
I 
\ 
l 
t-


POKE 
big 
@ 

A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
p 

a 
R 

s 
T 
u 
v 
w 
x 
y 

z 
I 
\ 
l 
t -


NOTE: "big" means black print on green screen 
" g/b" means green print on black screen 

Table 8. CHR$ and POKE Values 0 to 127. 

Program Listing 2 

10 ' WINDOWS 
2e ' 808 NICHOLAS 
3e • le/e9/8e 
4e CLS 
lee INPUT"ENTER FORMAT (l-2) ";FM$ 
le5 IFFM$=" "THENCLS :GOTOleeELSEFM•VAL (FM$ )
lle IF FM< l OR FM>2 THEN CLS:GOTOlee 
12e PRINT 
125 INPUT"HOW MANY POINTS ( le-1ee J":P$ 
127 IFP$•""THENCLS:GOT0125 ELSEP•VAL (P$ ) 
13e IFP<le OR P>lee THEN CLS: GOT0125 
135 CLSe 
137 FORX=lT08 

No. 

96 
97 
96 
99 

100 
101 
102 
103 
104 
105 
106 

107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 

126 
127 

CHRS 
g/b 
@ 

A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
p 

a 
R 

s 
T 
u 
v 
w 
x 
y 

z 
I 
\ 
I 
t -


POKE 

big 
spa 
! 
" 
# 
s 
% 
& 

( 
). 

+ 

-

I 
0 
1 
2 
3 
4 
5 
6 
7 

8 
9 
: 
; 
< 
= 
> 
7 

Program continues 
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storage medium. I . 

BASF " FLEXYDISK"... ~X'\ 9ii . 
Superior Quality data 1 -

Certified and guaranteed __ 
100% error free. 

SINGLE SIDED-SINGLE DENSITY 

SW' or 8" Diskettes ............ . 10/ $24 
SW' o r 8" Vinyl Storage Pages .....10 / $5 

MAXELL- DISKETIES • 
The best quality 
diskette money can buy. 
Approved by Shugart 

:'1~ ~~~;n boxes of 10 
5•, 1 side . . . . . . . . . . . . . .....$3.30 
a·. 1-side ......... .. ........$3.90 
5", 2-side ........•.•..•..... $4.25 
a•, 2-side . . .................SS.60 

ALL MAXELL DISKETTES ARE DOUBLE DENSITY 

LIBRARY CASE... '1i3-ring binder album. 
Protects your valuable 
programs on disks 
Fully enclosed and 
protected on all sides . 
Similar to Kas-sette storage box. 

Library 3-Ring Binder ..............$6.50 
SW' Mini Kas - sette/10 ..... .......$2.49 
B" Kas-sette/10 ............. . . .. .. -$2.99 

DISKETIE DRIVE HEAD CLEANING KITSlriiili 
Prevent head crashes and 
insure efficient, error­ ~ 
free operation. 

SW' or' B" ...... . ...................$19.50 

SFD CASSETIES 
C-10 Cassettes ....... .. ..10/ $7 
(All cassettes include box & labels) 
Get 8 cassettes,C-10 sonic and 
Cassette/ 8 library album for 
only ................. ..... $8.00 
(As illustrated) 

HARDHOLE 
Reinforcing r ing ol 
tough mylar protects 
disk from damage ••SW' Applicator $3 SW' Hardholes $6 
8" App licator $4 SO/B" Hardholes $8 

VISA • MASTERCHARGE • MONEY ORDERS 
CERTIFIED CHECK • FOR PERSONAL CHECKS 
ALLOWTWb WEEKS • C.0.D. REQUIRES A 10% 

DEPOSIT • CAL. RES. ADD 6% SALES TAX 
MI N $2 SHIPPING & HANDLING • MINIMUM 
ORDER $10 • SATISFACTION GUARANTEED 

OR FULL REFUND 
Write for our free catalog 

ABM v56 
PRODUCTS 

8868 Clairemont Mesa Blvd. 
San Diego, CA 92123 

Toll Free 

1-800-854-1555 
For Orders Only 

For information or California orders 

(714) 268-3537 
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139 PRINT@X*32+20, X; 
140 FORA=0T030:SET(A,X*2 , X) 
142 NEXTA,X 
14 4 PRINT@3 84, CHR$ ( 11 ) : PRINT@3 84 1 • •; 

145 INPUT"WHICH COLORS FOR POINTS";C$ 
146 IFC$•""THEN135 
150 CLS0 :N• 0 
160 ON FM GOT0180 , 300 
17 0 ' FORMAT ONE - 16 WINDOWS 
180 X•RND(l 4 ) - l:Y=RND(7) - l 
190 C=VAL (MID $ (q 1 RND (LEN (C$)) , 1)) 
192 I FC< 0 OR C>8 THEN190 
195 N• N+l:IFN>P THEN500 
200 FORA•0T03 
210 FORB•0T03 
220 SET(A*l6+X,B*8+Y , C) 
230 NEXTB,A 
235 SOUND250-2*N , l 
240 GOT0180 
290 ' FORMAT TWO - FOUR KALEIDO SCOPE WINDOWS 
300 X• RND(l5):Y=RND(7) 
310 C•VAL(MID$(C$,RND(LEN(C$)),l ) ) 
315 IF C< 0 OR C>8 THEN310 
320 N•N+l:IFN>P THEN 500 
330 FOR A=0T01 
340 FORB=0T01 
350 Al • A*32:Bl•B*l6 
360 SET(Al+X,Bl+Y,C) 
37 0 SET( Al+31-X, Bl+Y ,C ) 
380 SET(Al+X, Bl +l5-Y , C) 
390 SET(Al+31-X,Bl+l5- Y,C )
400 NEXTB,A 
405 SOUND250-N* 2,l 
410 GOT03 00 
500 IN$• "" 
505 SOUND150 ,30 
510 FORN=l TO 750 
520 IN $= INKEY$ : IFIN$=""THEN550 
530 I FASC(IN$) =12 THEN40 
550 NEXT:GOT0150 

Program Lis ting 3 
40 CLS 
41 PRINT@7 , "MUSIC-MUSIC-MUS IC":PRINT@72, " BY BOB NICHOLAS" 
42 NN•750 
50 DI M N( 48 ) ,N$ (48) , P(NN) , D(NN) 
55 DIM SP(48) 
200 FORN=l T048 : READN(N):NEXT 
210 DATA 5 ,19 , 32, 45 , 58 , 69,78,89 , 99 , 108 ,117,125 , 133 , 140,147,153 , 159 

,165 , 170 ,176, 180,1 85 , 189 ,193 
220 DATA 197 , 200, 204, 207 , 210 , 213,216,218,221,223,225, 227,229 , 231,2 

32 , 234 , 236 , 237 ,238 , 239 , 241 , 242 , 243 ,244 
230 FORN=lT048 :READN$(N): NEXT 
235 N$(0)="<R> " 
240 DATA F,Ft,G,Gt,A,Al , B, C,Ct,D, Dt, E,F ,Ft , G, Gt,A,Al,B, C,Ct , D,Dt, E 

, F,Ft 1 G1 Gt,A, Al 1 B, C,Ct,D , D#,E,F , Ft,G, Gl,A,Al,B , C, Cl,D,Dl,E 
250 K$="":FORX•lT027:K$=K$+CHR$ (207):NEXT 
260 FORN•lT024: READSP (N ) : SP(N+24) =SP( N)-160:NEXT 
265 DATA 322,259 , 324, 261 , 326,263,328,330 1 267 1 332 , 269 ,334, 336,273 , 3 

38,275 , 340,277,342 , 344, 281 , 346,283 , 348 
27 0 N• 0 
29 0 ' MENU 
300 CLS 
305 PRINT@7, "MUSIC-MUSIC-MUSI C" 
310 PRINT : PRINT" 1 - ENTER MUSIC 
315 PRINT" 2 - CHANGE MUSIC 
317 PRINT" 3 - ADD TO MUSIC 
320 PRINT" 4 - PLAY MUSIC 
325 PRINT" 5 - SAVE TO TAPE 
330 PRINT" 6 - LOAD FROM TAPE 
340 PRINT@352 , "YOUR CHOI CE" ;:INPUTCH $:IFCH$=""THENPRINT@35 2,CHR$ (1 

1 ) :GOT0340 
350 CH•VAL( CH$) 
355 I F CH<l OR CH >6 THEN PRINT@352 , CHR$(ll) : GOT034 0 
360 ON CH GOTO 500,1000,400,15 00,2000, 2500 
400 GOSUB1505 
410 N•N+l : GOT0510 
490 ' INPUT MUSI C ROUTINE 
500 N• 0: GOSUB1505 
510 PRINT@416," ' C ' =CANCEL NOTE, ·=END SESSION" 
520 PRI NT@448,CHR$( ll):PRINT@448,"NOTE I (1 -48 OR 0 FOR REST) ";:IN 

Program continues 



TF-8 80 TRACK DISK DRIVE 
by MPI 

Double your capacity . 
Single head mini floppy. 
More than 200K bytes of 
storage. Complete with 
power supply and chassis. 

S619 

TF-9 DUAL 80 TRACK DISK 
DRIVE by MPI 

Quadruple your capacity. 
400K bytes of storage ( lil~e 
having 4-40 trod~ drives in 
one unit). Complete with 
power supply ond chassis. 

S769 
MOD 11 8" Disk System 

• 1 Drive System . . . . . . . . . . . . . . . ..... s949 
• 2 Drive Expansion System s1 .445 

Printers 
Microline 82 .. . . . .. . . 1849 
Microline 8J . . . 11.060 
Centronics 779 . . . 11.069 
Centronics 700 . . . . 11.129 
Gase 2 . ... . .. . .. . 1649 
Cenrronics 7J7 . 1839 
Cenrronics 702-9 .. 11.995 
Malibu. . . . 12.093 
Poper Tiger 1895 
Daisy Wheel . .. . . . . . . 11.799 

Anodex 9500 .11,449 

® Registered trademark of Radio Shock 

Disk Drive Sale! 
with FREE power supply and chassis. 

Shugorr SA400L. 40 rrh. . s329 
Perrec FD200. 40 rrk . s379 
TF-5 MPI 1351. 40 trl~. s349 
TF-7 Mircopolis. 77 rrk . s559 
TDH-1 Dual sided drive. JS trl~. s449 
TF-JM Drive sys. 2 Shugorr 40 rrl~ . . . . . . . . . . . . . . . S649 

SOFTWARE SALE 
NEWDOS 80. 
NEWDOS+ 40 trk s110 JO trl~. 
AJA 13usiness Pl~g . . . s359 
The Source . ... .... .. .. s100 13osic Compiler 

:C~~~PmRSPRING SALE
INCORPORATED 

CLEARANCE SPECIAL 
SHUGART SA400 (TF-3) 
.35 tracl.i; disl.i; drive 
includes power supply $2 9 9 
and chassis. 
LIMITED SUPPLY 
~~FREE FULL YEAR WARRANTY "'Fler=; 

with purchase of new 
SHUGART SA400 (TF-3L) 40TK 
comes complete with 
power supply. chassis 
cable & NEWDOS 80 

ONLY $439 
THE MICROCONDUCTOR™ 

the ultimate data base manager 
for your TRS-80® 

The MICROCONDUCTOR'" is nor JUSt o file monoger bur o true Doro 
Ome Monogemenr Sysrem su1 roble for both the novice ond profess1onol 
users 

DATA FILES-No l1m1t on the number of record, o file con hove 
FIELDS- Any rype (smng. 1nrerger single. double) Eighr pntry modes 

( 1nclud1ng defoulrs. counr1ng. and suppress) 
REPORTS-Four ways ro generare reporrs Total numeric column(s) 
· Print on any poper in any formar (sraremenrs. lobels etc.) 

SORT - Any field(s) (1 e . mulriple·l<ey sorr) Any size file numeric o r 
ASCII Ascending or descending 

MAINT.-Command anricipation Record duplicor1on. Direct occess 
and sequenrial seorch. 

UPDATING/ -Add subrract. multiply. divide fie ids Combine resulrs fr::>m 
MERGING previous colculations. Tesr for any cond1t1on and ta l<e acr1on 

TRS-80® MODEL I 
TRS-80® MODEL 11 

NEW FOR TRS-80® 

MOD I Disk Expansion Systems 
• 2 Shugart SA400 TF-3L. .. ..... . . .... . . . $658 
• 1 Two-Drive Cable.. . .. . ... ·. . . ... ...... .. $26 
• 1 Expansion Interface 32K .............. $439 
•1 DOS+ . ... .... ...... . ....... . ...... ... $99 
TOT AL LIST PRICE . ..... .. ............. $1,222 

SPECIAL PRICE ONLY .. .\. s1 ,Q77 
*OARE DRIVES FOR ANY MICROCOMPUTER 
Pertee FD200.......... $282 FD250 . .. .. ... . ... ... .. $359 
Shugart SA400 35 track. $269 SA400L 40 track.. . ... .. $279 
MPI 8 51 .. . . . .. . . . .. ... $279 852............ ...... . $349 
MPI 891 . . . . .... .. . . ... $399 Tandon 40TK. .... . ... . $262 

Memory Kit ( 16K) 
AC Isolato r ( 6 socket) 
Disk Head Cleaner . 
Diskettes Verbatim ( 10) hard ring .. ....... .. . 

INTRODUCTORY OFFER 
SAVE$J OO LIST 1949 

Okidata 
Microline80 
s599 

EPSON 
PRINTER . . . . . . . . . . . . S 595 

. s43,oo 

. s49_95 
s19.95 
s30.oo 
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TRS-80TM 

OWNERS! 


Prepare Tax Returns for 
friends and relatives! 

New easy to use Tax Program 
developed by J. D. Gramm 

This 1040 Program 
(Individual Income Tax Return) 

has the following features 
Adds and enters all information 
on W-2 forms 

2 Computes and enters excess FICA 
3 Computes tax 
4 Automatically prepares 

information for TC 

5 Automatically computes and 


enters Earned Income Credit 

6 Prepares Itemized Deductions 

7 Prepares Income Averaging 

8 Prints Form 1040 

9 Tax information and back up 


from J. D. Gramm 
10 Tractor feed forms and schedules 

included in price 
Equipment Needed Model 1, 2 or 

3, 48K 1 disc Printer optional 

Price 15995 
...-481 

J.D.GMMM 

Phone· (305) 822-7341 

6846NW169 St., Miami, Fla. 33015 

BUSINESS USERSI 

SAVE TIME &MONEY BY 


CONTROLLING YOUR LONG 

DISTANCE TELEPHONE COSTS 

LONG DISTANCE ANALYZER will 
• 	 Sort your billed calls 
• 	 Identify each party called (from your known 

list) or print locations of unrecognized 
numbers 

• 	 Total the cost of calls to each number. to all 
numbers, and to all unrecognized numbers 

• 	 Analyze calls and tolls by area code, state, 
and WATS zone 

• 	 Print an alphabetical directory of recognized 
numbers 

• 	 Save verification time 
• 	 Create cost-consciousness 
• 	 Facilitate cost accounting and client billing 
• 	 Isolate personal calls and billing errors 
• 	 Reveal inefficient use patterns 
• 	 Help you ~rform WATS feasibility studies 

Requires Model I, II, or Ill TRS-80", Level II, 16K, 
and 1 disk, Printer is optional. No connection to 
phone system. 

Model c-ette TRSOOS* dl1k 
I 19§ 1135 

II N/ A $155 
Ill $95 $135 

Brochure on. request 

Send model number and check or money order to: 


Golden Braid Software 
• TRS-80 and TR SOOS P. 0. Box 2934 ,...291 are trademarks 

Sarasota, Florlda 33578 of Tandy Corporation. 

PUTP$ 
525 IFP$=""THEN520 
526 IF P$= "C "THENN=N-l:GOT0520 
527 IFP$="."THENN=N-l:GOT0300 
528 P(N}=VAL(P$} 
530 IF P(N)<0 OR P(N}>48 THEN520 
535 IFP(N} =0 THEN545 
540 PRINT@SP(P(N)} ,CHR$ (255); 
545 PRINT@416,CHR$(ll):PRINT@416,"0 TO CANCEL 
550 PRINT@448,CHR$(ll):PRINT@448,"DURATION i 
560 IFD(N}<0 OR D(N)>32 THEN550 
561 IFP(N}•0 THEN566 
562 IFD(N)>0 THENSOUNDN(P(N}},D(N ) 

THIS NOTE"; 
(l-32)";:INPUTD(N) 

564 IF LEN(N$(P(N)}}>l THENPRINT@SP (P (N}} ,C HR$( 128 } ;ELSEPRINT@SP (P 
(N)} ,CHR$ ( 207}; 

566 IFD(N}=0 THEN510 
570 IF N>NN THEN CLS : PRINT"MAXIMUM t OF NOTES ENTERED.":GOSUB5000: 

GOT0300 
580 N=N+l:GOT0510 
990 ' CHANGE MUSIC 
1000 CLS:PRINT"START WITH WHICH NOTE (0 -"N"}";:INPUTZ5 
1002 IF Z5<0 OR Z5>N THEN1000 
1005 FORX=Z5 TO N 
1010 IFP(X} >0 AND D(X) >0 THEN SOUNDN(P(X}} ,D (X) 
1015 CLS 
1016 PRINT"NOTE f "X 
1017 PRINT"NOTE ="P(X}" DURATION 
1018 PRINT 
1020 PRINT"R = REPLAY NOTE 

D = CHANGE DURATION 
1022 PRINT"RIGHT ARROW = AHEAD ONE 
1025 PRINT"'Q' =QUIT EDITING 
1027 PRINT:PRINT"PRESS KEY OF YOUR 
1030 F$="" 
1040 F$=INKEY$:IFF$=""THEN10 40 
1050 IFF$="R"THEN1010 
1052 IFASC(F$}<>8 THEN1060 
1054 X=X-l :I FX<0 THENX=0 
1056 GOT0101 0 
1060 IFASC(F$}=9 THEN1200 
1070 IFF$="N "THEN1150 
1075 IFF$="Q"THEN300 
1080 IFF$<>"D"THEN1015 
1085 PRINT:INPUT"NEW DURATION 
1090 IFV<lORV>32THEN1000 
1100 D(X}=V:GOT01010 
1150 PRINT:INPUT"ENTER NEW NOTE 
1155 IF V<0 OR V>48 THEN1000 
1160 P(X)=V:GOT01010 
1200 NEXT 
1210 GOT0300 
1490 ' PLAY THE MUSIC 
1500 GOSUB1505:GOT01600 
1505 CLS0 

=" D(X} 

N CHANGE NOTE 
= BACK UP ONE NOTE 

NOTE 

CHOICE." 

(l-32}";V 

t (1-48) (0 FOR REST}";V 

1510 	PRINT@7,"MUSIC-MUSIC-MUSIC"; 
1520 	FORA=0TOl:FORB=0T03 
1525 	 PRINT@A*l60+66+B*32,K$; 
1530 NEXTB 
1535 	PRINT@A*l60+194,"F GAB C D E F GAB C D E"; 
1540 	NEXTA 
1550 FORX=lT048:IFLEN(N$(X}} >lTHENPRINT@SP(X} ,CHR$(128} ;:PRINT@SP( 

X)-32,CHR$(128}; 
1555 NEXT:RETURN 
1600 FORX=0 TO N 
1610 IF P(X)a0 THEN FORTI=lTOD(X)*5:NEXT:GOTOl700 
1615 PRINT@SP(P(X}} ,CHR$(255}; 
1620 SOUNDN ( P(X}},D(X} 
1625 	IF LEN(N$(P(X}}}>l THENPRINT@SP( P( X} ),CHR$(128};ELSEPRINT@SP ( 

P(X}} ,CHR$(207); 
1700 NEXTX 
1710 	PRINT@483,"'R' =REPLAY, ' M' =MENU "; 
1720 	 IN$="" 
1730 	 IN$=INKEY$:IFIN$=""THEN1730 
1740 	 IF IN$•"R"THEN1600 
1750 	 IFIN$•"M"THEN300 
1760 	GOT01730 
1990 	 ' SAVE TO TAPE 
2000 	CLS 
2005 	GOSUB3000:CLS 
20 10 	PRINT@230,"SAVING "FS$" TO TAPE." 
2020 	OPEN "O",-l,FS$ 
2030 	PRINTt-1,N; 
2040 	FORX=0TON 
2050 PRINTt-1,P(X);D(X} 
2060 NEXTX 
2065 CLOSE 
2070 	CLS:PRINT@230,"MUSIC IS SAVED!":GOSUB5000:GOT0300 
2490 	 ' LOAD FROM TAPE 
2500 	CLS 

Program continues 

214 • 80 Microcomputing, June 1981 



THE GREEN j'RnFi'THING-0..0.-u...,._.....,.1,, ,_,m-IO . _ .. _.__ .., .... , 

AVAILABLE: for model> I , II, ond Ill o> well 
os any slondord 12 inch monitor . 

List $7~ 
FEATURES: ORDER NOW 
. ............. ,_,. ,_,,.,. ---2• HOUI -- ­


letl1o1cet .,.. Nfi911• 
l'N 401•946•1265

l11h•flc•• .., • .,. 1..l~ihy 
o.u-... , ,.,. Of-•.,..._. ,..........1 ..... 


~' TE:' AUDIO- VIDEO 
L\V LJ v146 SYSTEMS 
2415 A11tUMftv•I• Dr. S... Jet• , CA . 95132 

2505 GOSUB3000:CLS 
2507 PRINT@230,"LOADING "FS$" . " 
2510 OPEN"I",-l, FS$ 
2520 INPUTt-1,N 
2530 FORX=0TON 
2540 INPUTt-1,P (X) , D(X) 
2550 NEXTX 
2555 CLOSE 
2560 CLS : PRINT@230, "MUS IC IS LOADEDl":GOSUB5000:GOT0300 
2990 ' ENTER FILESPEC 
3000 INPUT"ENTER FILESPEC";FS$ 
3010 IFFS$=""THEN3000 
3020 IF LEN(FS$) >8 THEN 3000 
3030 RETURN 

4990 ' PAUSE ROUTINE 

5000 IN$="" 

5010 PRINT@482 ,"PRESS <CLEAR> TO CONTINUE . "; 

5020 IN$~INKEY$: IFIN$•""THEN5020 


5030 IFASC( IN$)•12 THEN RETURN ELSE5020 


SIEMENS 

DISK DRIVES 


51/• " BARE " FLIPPY" s245 
-	 -- .--­

WITH CASE & POWER SUPPLY 
s300 (KIT) s320 (A & T) 

INCLUDES 40 TRACK DOS 

8" BARE DRIVE s389 
--- . --­

WITH CASE & POWER SUPPLY 

s459 (KIT) s.489 (A & T) 


4116 CHIPS 250NS s25/ 8 
--- . -- ­
EPSON PRINTERS $ CALL 


OKIDATA PRINTERS $ CALL 


COMPUTER SALES & SERVICE 
P.O . Box 26352 ~ 

5819 Camp Bowie Blvd . ? \ 
Fort Worth. Texas ~~ 

..- 36 817-731-7412 ~ 

NOTE: This and other interesting and needed articles 
for rhe RadioShack TRS-80colorcomputer ·~ are being 
included monthly in 68 Micro Journal-The Largest 
specialty computer magazine in the world! 

68 MICRO JOURNAL 
301....... ~ 


MlXSON, TM J1'Ml V' 91 
F°"'9' O....Adcl: 


» ..... 135..00N.. .....,. I 12.0CVlter 

1.v .... 111.50 2.y..,.. 132.50 


3Y_...14.SO 

C.... I .... too Add 15..!IO ,_ y_, 


toUSA.~""9 

™TRS80 color 

There was some amusement at the Novem· 
be, meeting when the Radio Shack repre­
sentatives stated that the software in the 
ROM cartridges could not be copied. This 
month's 68 Micrp Journal reported !hey had 
disassembled the programs on ROM by 
covering some of the connector pins with 
tape. They promise details nextmonlh. Never 
toll a hobbyist sometting can't be done! This 
magazine seems to be the only source so far 
of tedlnical informations on the TRS-80 color 
computer , • . Devoted to SS·SO 6800 and 
6809 machines up to now. 68 Micro Journal 
plans to include the TRS-80 6809 unit in 
future issues. 

.-See Ll•t of Advertisers on page 306 

..-- STOCKMARKET·- .... 

1 ,,,,:~.:~~.~~~?!...::.DE I 

' " """t a .. Hui"· a' $1000. or as littlt." a)!, SIOO pt..·r month. 
Tlw polcnthtl j, then.· to double that inn."tnwnl \\ ithin 

12. 24. or 3(i montli... Tht• stock -.clt'<.'fion ~rncl lht.• hu~ , "4.·11 

\\\ • ha\\' tht.• finandotl manajr!;t.•11wnt t.·ornpuh•r prol(ram,. 

ror ~ Clll , 
T hrouli(h till' ll)!.t.' uf your THS-80· l ,cn.:111 homt' l.'( llllJUllcr 

and tht• COMPUVEST program\. you cli n dctcriHilll.' tlw 
..t11t:h in\\ h ich to irw('~t and wh1.,•n to buy und ~t· ll . 

Tiu' (; ra)utm' Ht••1 \tock st.'lt'<.·tion l'ritt.•ria pro).!ram- 10 
<:rih·ri;1 (or a .,to<:k lrn~ dt,'<.·ision--- ..•••..•...•.•.....••$ I0.00 

CO~PUVEST Lump Sum l nn."Stmt·nt Pro1itra111 - J.11mp 

'11111 imt.,.lllll'HI approotd1 for tht• Mllall ~t ock invt..~tnr 
.................................................•..........•. $12.50 

CC>~11'UVEST ~t1111thl~ lnn"::\tmt'nt l'rofi(ram-~onthly 

im""tnwnt apprnat·h fur tht' )!.ITiall ~to(:k in\t_'\for.•.$12..50 

All Thrt't' Pro~ram'··-·········· ·· · ·····················-$30 .00 
For infornrntion or to order cas~ettC' tapt• proli(rarm \vritc: 

LCOMs~~i~b~r~!:d IN~.9a J

Dayton. Ohio 45424 "' 

· A Registered Trademark of Radio Shack. 

Bo;\ lCXX> shee1s 9 1h · 11: 11 • (shee1 size 8 1h · 11: 11 · 1 uoc1or 
leed 1 15 lb economy compu1er pooer S11 95 t S7 sh1pp 0 ng 

8o11: 75() Sl'\ttl~ 9 1h A J) "' (shee• Size 8 1h •A. 1 J "'> frQCIOI Jee<J 
120 lo economv #2 Bond compu1er pooe1 S11 95 
+ S'2 shipping 

Box 750 sheet~ 9 1h -x 11 • (srieet s•ze 8 1h - 11 ·1 uoctor leedA, 

1'20 lb High Ovol1 ty # I Bond with Wo1e1rro1lr. comou ier 

paper S 14. 95 + S:? shipping 

Bo.11 1000 15/ 16"x3'h" 2 across troc•or leed e · comer 
address labels . SS 95 + $1 .50 sh1pp1ng (One across 
ovoiloble. specify w hich) 

So.11 700 6 #x4 - con 11nvous pos"Cord s1oc ~ 1r oc101 teed 
B!ank wh11c_yellow, green {specrfy) S13 95 t- S2 sh1opmg 

Box 300 sets (900 sheers) 9 1/J · x 11 • Ishee· size 8 1h · 11: 11 ") 
3 port corbon copy style troctor feed pope1 S 13 95 
+ 	S1 shipping {2 oor1 also ovoiloble 400 se1s 

$ 13 95 + $7 >h•ppong) 

Catalog available check«--) reader service number 

v240 Computer Forms• (616) 429-7922 

5588 Caribou, Stevensville, Ml 49127 


Chee !(. or 
Moncv Order 

LISP 

INTERPRETER FOR THE TRS-80" 

SEE THE AUGU ST, '79 ISSUE OF 
BYTE TO F IND HOW EASY IT IS TO 
USE LISP. 
• 	 INC LUDES MORE THAN 30 


FUNCTIONS 8c PREDICATES. 


• 	 COOED FOR HIGH-SPEED 

OPERATION. 


• 	 FULL ARITHMETIC CAPABILITY. 

• 	 USER'S MANUAL. 

• 	 SUPPLIED ON CASSETTE FOR 1 6K­
64K LEVEL II. 

SEND $150 IN C H ECK OR MONEY ORDER 

TO: ..-259 

C Y BER INNOVATIONS 


WORL.D T RADE C ENTER 


P. 0. B ox 58657 


0 AL.L.AS. TEXAS 75258 


• TRADEMARK OF TA.NOY CORPO RATIO N 

If i t' • b ecauH you can't find a ·~decent •Y•te• t o 
handle checkin& 11 ccount• on • TRS-80" Model 1, then 
you may ne.ed HICROCRECK-80. With HlCROCHECK-80 you 
enter check• a nd depoaits on the keyboar d, etore 
them on dhk, autoutic a lly reconc i le bank uate­
•oU 1 and aaintain a coaiplete c leared check file . 
Each check is glven an expense ca tegory, penaittlng 
retr ieval by c a tegory, aionth , any combination of 
the t vo , or in detail. A au111Nry or expenH cate­
gorlea h dao included. 

HlCROCHECK-80 it eaay t o u ae , well documented, and 
FAST ! Mac hine l anguage programs , a nd a ty1ten de­
dgned t o e liminate aorting , provide inc redible 
effic ienc i u ove r conventional techniquu. The 
package ii perfect for personal or amall buaineu 
ua e , and requires 32K plus one dbk . 48K and a 
print 111 r unlock the ayate•' a full potential. 

Why not throw away your checkbook•. and let the 
computer do th• arithmet i c a nd recordkeep i ng for 
you? $39.9S postage paid. Sead chec k o r vrite 
for deteiled inforaation. (SpecUy N:llOry du.) 

SUMA MICROWARE ..-267 
1110 WEST 4lst STREET 

LA GRANGE, I LLINOIS 60525 

•A Trademark of Tandy Corporation. 
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THE 
REAL THING 
Yes, this is the EPSON MX-80 printer you 
have read so much about . . . the one 
everyone's buying. Better get yours while 
they are available at this terrific price! One of 
the most advanced 80 column dot matrix 
printers available featuring the world's first 
disposable print head. There are lots of 
printers to choose from but, once you have 
compared, you will find it hard to pass up 
the Epson MX·80. 

FEATURES 
• 	 Bidirectional Printing. 
• 	 Logicial seeking of shortest lines. 
• 	 80 Characters per second. 
• 	 64 Block Graphics Characters. 
• 	 Forms Handling. 
• 	 Disposable print head. 
• 	 Adjustable Tractor-type pin feed . 
• 	 Paper width 4 to 1 O inches. 
• 	 Inked ribbon cartridge with 3 million 


character life. 

• 	 Self test mode. 
• 	 Full 96 character ASCII with decenders. 
• 	 Printing Modes: Standard, Double, 


Emphasizec and Double Emphasized. 

• 	 Correspondence Quality. 

EXTRAS 
TASSO Cable.... ............... $30.00 
Apple Cable& Interface ........... $96.00 
Ribbon Cartridge, Black .......... $13.95 
RS 232 Interface . . . ......... . ... $69.95 
ORDER TODAY!!! 
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See the opposite page for ordering informa· 
tion. The price is $499.00 plus $6.00 for 
shipping and handling (cont. US). Does not 
include cable. Complete with David Lien 
manual. 

ANOTHER CHOICE­
OKIDAT A MICROLINE 80 
Here is another fine quality printer available 
at the outstanding price of $499.00. The 
Microline 80 has many outstanding features: 
• 	 Unidirectional Printing . 
• 	 80 Characters per second. 
• 	 64 Block Graphics Characters. 
• Forms Handling. 
• 	 Tractor. Pin and Friction Feed. 
• 	 Paper Width 4 to 9 inches. 
• 	 Self Test Mode. 
• 	 Full 96 Character ASCII (no decenders). 
• 	 Printing Modes: Standard, Double and 

Condensed. 
Add $6.00 Shipping. Does not include cable. 

CABLES, SOFTWARE & OTHER GOODIES 
e 	DRIVE CABLES 

2·Drive . . .. ... . . ..... . .. ..... $26.95 
4-Drive . ... . . . . . . ...... .. ... . $36.95 
Extender . . .... . .... . . . .. . .. . $16.95 

e DISKETTES (S-114 In, soft sectored. box ot 10> 

Cert. one side, single density .... . $29.95 
Cert. two sides, double density ... $39.95 

• 	 OPERA TING SYSTEMS 
DOSPLUS 3.2, 3.2D ............ $99.95 
NEWDOS/80 .. .. .. ......... . $149.00 
TRSDOS 3.2 DISK & MANUAL .... $1 7.95 
Double Zap II (spec. NewdoslBO or VTOS)$42.50 
VTOS 4.0 MANUAL . . . . . . . . ... . $25.00 

• 	 OTHER SOFTWARE & BOOKS 
SCRIPSIT (disk) . .. .. . . . ... . ... $89.95 
SPECIAL DELIVERY ........ . .. $119.95 
XTRA SPECIAL DELIVERY ...... $189.95 
SUPER UTILITY . .. . . ... . ...... $39.95 
MICROSOFT BASIC DECODED & OTHER 
MYSTERIES . . ..... ........... $25.95 
TRS80 DISK & OTHER MYSTERIES$19.95 
MAKE 80 ... . . .. ..... . .... . .. $14.95 

-BO 


SPECIAL 
********* WORD 
PROCESSING 
PACKAGE 
Includes the 
following: 

EPSON MX-80 
PRINTER & CABLE 
SCRIPTSIT (disk), 
SPECIAL DELIVERY 
(disk) & Freight 
and Insurance. 

Special 

$725.00 
(Reg. $917.00) 

ORDER TODAY FROM 

AiC=tO\:Olilil 

Redbird Airport, Bldg. 8 
P.O . Box 24829 
Dallas, TX 75224 .-381 

See Opposite Page [) 

http:MYSTERIES$19.95
http:VTOS)$42.50


40 & 80 Track--··... .­.'Fl .Il>PY''Dnves 


milliseconds (ms) . COMPARE ANP BUY AEROCOMPI 

ACCIH HIAD DISC CAPACITT IASY· PIH ..,u...,v·· TIMI LOAD UICTOI (unformotttd INTIY TllAL 
(t rock to SOUNOtD single DOOi 

track) density) 

AlllOCOMP YIS ,..... YIS YIS 250Kloyl.. 
(looth1l4") 

YH YH 

IADtO NO "°"'!•· YES NO 109K bytes NO NO 
SHACK" 

PllCOM YES 2Sms. YES NO 2SOK bytes 
(both sides) 

YES NO 

M"1 NO Sms. YES YES 12SK bytes YES NO 

SHUGAIT NO 40ms. YES NO 109K bytes NO NO 

TANDON NO Sms. NO NO 12SK by tes NO NO 

Foctuol moteu ol from curre nt mo nufocture r's doto s heets is belie vttd re lfoble but connot be ;.uoronte.d. comporing Aerocomp 
Model .t0-1 to s lmilor models . 

· The TRS·80· e xpansion int•rfoce li mits the trock to trodt occe 11 t ime to 12ms . •Trodemork of Tondy / Rodio Shoc k. 

.... s.. Llat of Advert/a,,, on page~ 

FOR MORE VALUES!!! 

CALL TOLL FREE FOR FAST SERVICE 
(800) 824-7888, OPERATOR 24 
FOR VISA / MASTERCHARGl / C.O.D. ORDIRS 
Calilarnla dial (800) 852·7777. Opera1or 24 . Alaska 
and Hawaii dial (800) 824-7919, Operator 24 . 
TOLL FRll LINIS WILL ACCIPT ORDERS ONLYI 
For Applica1ions and Technical information, call 
(21 4) 337-4346 or drop us a card . 

Dealers inqiries invited 

Ai:=tO~Orni' 
Redbird A1rporf, Bldg. 8 

for TRS-80* 
SELECT YOURS! 
e 40·Track " FLIPPY" $349.95 
(Model 40-1) 48 TPI , single dens. 
125K bytes/side, double dens. 
250K/side. 
• 80-TRACK " FLIPPY" $459.95 

(Mod. 80-1) 96 TPI , single dens'. ' 

250K bytes/side, double dens. 

SOOK/side. 

e 40 TRACK DUAL HEAD $459.95 

(Mod. 80-2) 48 TPI , double-sided, 

40 tracks/side; single dens. 250K 

bytes, double dens . SOOK. 


AEROCOMP offers the best value in 
microcomputer disc drives on the market 
today! Reliability, features and cost tough 
to beat. We deliver ...and we stand behind 
our products, as evidenced by the only 
FREE TRIAL OFFER in the industry. Ex· 
amine your systems needs and order to­
day! 

MYSTERY REMOVED 
T~ere appears to be some confusion in the 
terminology used to describe disc drives 
and their features. Here's what we mean: 
• FLIPPY Allows the use of both 
sides of a d iskette with a single· 
headed drive by simply turning the 
diskette over (model 40·1&80·1 ). 
•TRAC~ DENSITY Specified in 
tracks per inch (TPI) . Refers to the 
number of tracks per radial inch on 
the diskette. Typically 48 TPl= 40 
usable tracks and 96 TPl=80 usable 
tracks. 
e DOUBLE DENSITY Refers to 
recording density in bits per inch 
(bpi). Typically single density means 
data can be recorded up to 2,938 
bpi ; double density means data can 
be recourded up to 5,876 bpi. 
e DOUB!-E SIDED Refers to number 
of read/write heads. Single-sided is 
one head, read/write one side only; 
doub!e-sided is dual heads allowing 
read/write operations on both sides 
of the diskette. A double sided drive 
appears as two separate drives to 
the controller . (Model ao.2 & 1eo-2) 
•ACCESS TIME The t ime required 
for the head to move from one track 
to the next. Typacllly 5 to 40 

• 80 TRACK DUAL HEAD $599.95 . 
(Mod. 160-2) 96 TPI, double-sided , 
80 tracks/side; single dens. 500K 
bytes, double dens. 1 megabytes. 

NOTE: All capacity values ate unformated. All 

models capable of single or double density. All 

with power supply/silver enclosure. 115 VAC,

50·60 Hz. 11 51230 VAC available. 


STARTER A 
40-Track drive, 2-drlve cable, 

TRSDOS 2.3 Disk & Manual, 

Freight & Ins. 


$339.95 
(Reg. $360.00) 

STARTER B 
40-Track FLIPPY drive, 2-drlve 

cable,TRSDOS 2.3 Disk & 

Manual,Freight & Ins. 


$369.95 
(Reg. $401.00) 

*SPECIAL PACKAGES* 
#1 40·Track FLIPPY drive 

2·Drive cable 
Newdos/80 
Freight & lns.$459.00(reg.$528.00) 

#2 80-Track FLIPPY drive 
2-Drive cable 
Newdos/80 
Freight & Ins. $569.00 (reg.$638.00) 

#3 TWO (2) 40·Track FLIPPY drives 
4-0rive cable 
Newdos/80 
Freight & Ins. $785.00 (REG. S893.ooi 

#4 TWO (2) 80-Track FLIPPY drives 

4-Drive cable 

Newdos/80 

Freight & Ins. $999.00 (reg.S1113.85) 


#5 TWO (2) 40-Track DUAL HEAD 

Drives 

Cable 

Newdos/80 

Freight & Ins. $995.00 (Reg. s1105.00) 


#6 TWO (2) BO-Track DUAL HEAD 

Drives 

Cable 

Newdos/80 

Freight & Ins. $1,245.00 

(Reg. $1 ,385.00) 


FREE TRIAL OFFER 
Order your AEROCOMP Disc Drive and use 
it with your system for up to 14 days. If you 
are not satisfied for ANY REASON 
(except misuse or improper handling),return 
it, packed in the original shipping container, 
for a full refund.(Special packages will be prorated). 
We have complete confidence in our pro­
ducts and we know you will be satisfied! 
ORDER TODAY!! 

WARRANTY 
We offer you a 120 day unconditional war­
ranty on parts and labor against any defect 
in materials and workmanship. In the event 
service, for any reason, becomes 
nescessary, our service department is fast, 
fritmdly and cooperative . 

100% TESTED 
AEROCOMP Disc Drives are completely 
assembled at the factory and ready to plug 
in when you receive them. Each drive is 
100% bench tested prior to shipment. We 
even enc lose a copy of the test checklist, 
signed by the test technician , with every 
drive. AEROCOMP MEANS RELIABILITY! 

ORDER NOW!! 
To order by mail. specify Model Number(s) ol 

Drive, cable, etc. (above). enclose check, money

order, VISA or MASTERCHARGE card number 

and expiration date. or request C.0 .0 . shipment. 

Texas residents add 5%sales tax. Add $5.00 

per drive for shipping and handling. Please allow 

2 weeks tor personal checks to c lear our bank. 

No personel checks will be accepted on C.0 .0. 

shipments·cash, money orders or certified 

checks only. You w~I receive acard showing the 

exact C.0 .0 . amount before your shipment ar· 

rives. Be sure to include your name and shipping

address. WESHIP PROMPTLY! In the event 

there is a slight delay, you will be notified of the 

shipping date and we will NOT charge your

bankcard until the day we ship! 


WRITE AEROCOMP TODAY 

.,...317 
P.O. Box 24829 
Dallas, TX 75224 
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•• 

NEW!! THE ULTlMATE TRS-80 
EXPANSION INTERFACE 

CMD Expansion Interface 
COMPARE FEATURES QUALITY DEPENDABILITY AVAILABILITY 

Complete CMO Kit (Includes all • below) 299.00 
Complete CMO Kit with Dual Switching Power Supply 359.00 
NOTE: The Dual Switching Power Supply is capable of handling 2 disk drives 
and the expansion interface. 

Compere these 1..tur" to the others! 
1. The board Is silk screened and solder mashed! 

2. A complete bound instruction and test manual comes with each kit! 

3. Olp switches are used. No aoldered jumpers! 

4. Dip packaged resistors eliminate messy vertically mounted termination 

resistors! 

5. Complete service and support after the sale ! 

You can purcheM either e complete kit or buy the Mperate component• ind ldd 

on H your budget ALLOWS. 

• on board Data Separator 18.55 
• on board Direct Connect Modem39.95 
• 2K-4K Eprom relocatable/ 


programmable 17.95 

• RS232 Serial Port 17.95 
• Real Time clock 17.95 
• Floppy Disk Controller 31.95 
• Centronlcs Parallel Line Printer 

Port 	 8.95 
• 32K Ram Expansion (less Ram) 11 .95 

• Cassette Port 3.95 
• Analog Power Supply 29.95 

Dual Switch ing Power Supply 74.95 
• CMD Printed Circuit Board 79.95 
- Hardware and Socket Kit 19.95 
• Complete Instruction & Test Manual 

Model 111 Disk Drive 

Kits & Drives 


LNW COLOR COMPUTER KIT 
$529.95 

(less P.C.B.) 
Includes all comoonents to assem­


s le the LNW color computer: high 

resolution video RAM and 16K user 

RAM . keyboard, and Level II 

vompatible ROMS. Printed circuit 

board not included. 


7'90 .42 74173 1.t5

MEMORY /SPECIAL FUNCTION 

7492 .42 74175 .75 


F017718~1 
TR1602 
MC1372 
2716·450 
ZJll)A 

CC7'S188 
CC2716-6 

LM1'88 
LM1'89 
UA7805 
UAf812 
UA791 2 
79l. 1i 

u1e2395 F011938 ·01 .....~ 7'93 .• 2 1. .75 

395 AY~1013A • 95 7'95 .58 74194 .83 

6 '8 MC6674 13.00 7'195 .64
74121 .32


1295 211'-450 5 95 	 74151 .54
74123 .45

" 95 2102 1 75 	 74386 .64


74125 .45
Programmed tor LNW Color CPU 9.95 	 74357

74132 .41 ... 

L~ II Roma for ColorCPU 9995 

74LSOO SUUES •LOW ltOWElll SCHOTTKY 


LINEAR 
74LSOO

1 20 TLW 1 75 
 74LS02
1 20 MCt458 58 

1 10 MLM311PI 90 


74LS04 
74LS05 


1 10 78H05 6.00 

1 10 MC1 4412 17.00 


74LS08 

1 50 75452 35 74LS09 


74 LS10 
DIODES TRANSISTORS I SEMICONDUCTORS 74LS11 

1N91411N41'8 
1N4001 
1N5Zl1 
1N5244 
1N~244 

1.0MHZ 
4 0 MHZ 

t % ' 

2670HMS 
1450HMS 
8 .66K OHMS 
21.5 KOHMS 
165 KOHMS 

74LS13 
.05 KBP02 79 

.09 2N3904 .25 
 74LS14 


25 2N3g()6 .25 

.25 74LS15
MPU131 .89 


J175 .69 

74LS20" 74LS21CR YSTALS 

• 00 3 .579 MHZ 3.95 	 74LS30 
• 	00 16.0 MHZ • .95 74LS32 

74LS74
REClllON JIJElllTOM 74LS86 

74LS93324 0HMS 6190HMS 
1.24 KOHMS 2.55KOHMS 74LS123 
887 KOHMS 18 .7KOHMS 74LS124 
953KOHMS 97.&KOHMS 74lS132 
210KOHMS 237KOHMS 

All 1% AeM1lCW'l¥e S .18MCh 

7<SO • 
1.C . SOCKETS 74$22 

7'$64 

u PIN Low Profile 1• 'l2 PIN Low Proflle .27 

8 PIN Low Profile 12 20 PIN Low Profile .23 


74$112 

111t PIN Low Promrt 18 24 PIN LOW Profile .30 745174 

18 PIN low Protlle .21 "° PIN low Proh~ .47 745280 


.27 74LS139 .75 


.27 74LS1S3 .75 


.29 74LS155 .llO 


.39 74LS157 .75 


.27 7 4l$161 1.10 


.32 74L$1$4 t .18 


.27 74LS1e& 1.85 


.71 74L$174 1.69 


.55 .95
4LS175 
74LS193 1.101.15 

... ... 

.31 74LS240 1.85 


.27 74LS241 1.85 


.31 74LS244 1.85 


.29 ULS2~ 2.25 


.31 74LS2S7 .85 

7 4LS3e7 .69 


1...
74l 5.173 

.70 
 74LS374 1.85 

1 18 
 74L&.393 2.35 
1.69 7 4LSt38 .86 

.95 


74'00 SCHOTTKY 

.55 74505 .47 

,47 74532 .47 

.47 74$74 .81 

.71 74$181 1.75 


1.59 74$175 1.!50 

2.45 74$387 5.95 

7400IEAIEI TTl on OVf NEC-M~C:oia"i>O N~f~6K' ·~~ K1t1. 
161< . 123,95 

7"38 .20 74157 
 321< . 145.95 
'8K • 174.95 ·""7442 .•5 74181 .83 


7451 .55 74 1&4 .83 
 _,. d>lpo
7474 .32 74165 .83 
 ~~=.....::1::prc'.,Y ­7466 .32 74188 1 .15 


1. Radio Sh1ek, TR5-80, TR5'0,0Sare registered tradenlarks of Tandy Corp. 
2. Prlcel and Speclfle1tlon1 are aubJect to change without notice. 

Where Can You Get? 
1. Blderectional printing with a logic seeking head. 
2. 80 CPS capabili ty in a user defined choice of 40. 80, 66. or 132 columns. 

3. 96ASC11 with descenders, 64 graphic characters end eight international 
characters. 
4. Correspondence quality printing. 

5. Double. Emphasized. and Double Emphasized printing 
modes. 
6. Compressed, Compressed Expanded. Normal Expand­
ed, and Normal print sizes. 
7. Paper handling range from 4 " to 10." 
8. Dependability and fast service when you need it. 
9. AFFORDABILITY. 

OF COURSE. IT IS THE EPSON MX80 


CALL US TODAY FOR OUR " AFFORDABLE " PRICE 

DISK DRIVES Compare !!!! 
RELIABILITY 1 FEATURES I WARRANTY 

PRICE I DELIVERY 
Texas Digital offers the best of all with TANDON Diak Drives 

Warranty: 

Reliabi lity: 

Features: 


TM100-t 

120 day repair I replace warranty 

8000 hrs. mean t ime between failure 

5 m.s. Track to Track Access Time 

0 sec. Head load time (no solenoid either !) 

Single or Double Density Capabilities 

40 I 80 Track - Single & Double Sided 

Maintenance Manual Provided with drive 


Single headed 40 track disk drive, unformatted double 
density storage = 250 KB 
TRsaotm Storage single density = 102 KB Double = 
184KB 

Bere drive $225.00 With CIH/tupply $299.95 

TM100-2 	 Double headed 40 track drive, unformatted double 
density storage =500 KB 
TRsaotm Storage single density =204KB, Double = 
367KB 

Bare drive $345.00 With CIH/ tupply $419.95 

Bare drive ~75.00 With CIH/aupply $549.00 

2 Drive Diak Ceble .. .. ..... .. . . . ..... . .. .. ....... . .. $24.95 

4 Drive Diak Cable ....... ........... . ....... . . . .....$34.95 

Drive Extender Ceble . .. ... . . .. .. .... . ..... . .. .. ... . .$13.95 


TEXAS DIGITAL INC. ..-392 

(FORMERLY COMPUTEX) 

15502 HIGHWAY 3, SUITE 715 


WEBSTER, TEXAS 77598 


VIH 1ndM•tlfelrd 1CCepted 

Personel end compeny chackt require two wMka to cl..r 


Big thing• are heppenlng 1t Computex. (Ev., our n1me hi• 
changed to T1u1 Dlglt1I, Inc.) We hive axpended our 
f1elllt1" 1nd lddlCI personnel to better aervlce our 
cuatomera. 

Our service is BIGGER AND BETTER 
Our product lines are BIGGER AND BETTER 

Our prices.. ..ARE STILL THE LOWEST! 
CALL TODAYlll 

(713) 488-8022 
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UTILITY 

Conduct your own on those overloaded disks. 

Joe Ligori 
2660 W. Ball Rd. #68 
Anaheim, CA 92804 

Have you ever sat at your 
TRS-80 typing KILL FILE­

NAME over and over to clear a 
diskette of unwanted files? If 
you 've wanted a faster way of 
clearing a diskette, Purge Utility 
will fill the bill. 

Purge Utility will operate with 
either TRSDOS or NEWDOS op­
erating systems with only one 
difference. Under TRSDOS the 
Purge Utility will not delete a 
password protected file. Since 
NEWDOS ignores password 
protection, Purge Utility will de­
lete them. 

Program Operation 

Purge Utility is presented here 
In two forms, an assembly lan­
guage listing and a BASIC pro­
gram which POKEs the decimal 
values into memory and allows 

the program to be dumped onto 
disk. It operates simply. 

Initially the program prompts 
the operator for a drive number 
(0-3) to indicate which diskette 
Is to be purged. This beginning 
drive number prompt also al­
lows loading the Purge Utility 
from one diskette, then loading 
a second diskette that you wish 
to purge. You can purge any disk 
without having to actually store 
the utility on all your disks 
(useful for single drive systems). 

Once the drive prompt is an­
swered, the program displays 
each file in the directory (system 
files excluded), and prompts for 
a Y or N to Indicate if the file Is to 
be deleted or not. All your en­
tries are single keystrokes. You 
don't need to press Enter after 
your responses. The program 
can be aborted at any point by 
hitting an X instead of a Y or N. 

The f iles are displayed in 
order within the directory; invisi­
ble attribute files are also dis­
played. When all the fi les have 
been displayed, the screen 
clears and the program displays 

each file as it deletes It , then re­
turns to DOS Ready. 

Program Composition 

The program uses two DOS 
routines, Open and Kill. Al· 
though BASIC requires a file to 
be closed before it can be 
killed, in actuality the file is 
opened and then deleted from 
the directory. Three ROM rou­
tines are also utilized in the pro­
gram. CRT (033AH) displays a 
single character (passed in the 
accumulator) on the screen and 
handles all screen positioning. 
CLS (01C9H) Is the clear screen 
routine in ROM. KBD (0049H) is a 
keyboard scan routine. This rou­
tine scans the keyboard, waits 
for an entry and returns with the 
character in the accumulator. 
The program aborts itself if a 
drive-not-ready cond ition oc­
curs, or If an error is encount­
ered when reading the directory. 

An internal-sector read rou­
tine is used to read the directory 
rather than a DOS based direc­
tory read rout ine. This helps en­
sure compatibility on futu re 

Purge 


DOS releases and allows a drive­
not-ready check routine. 

The directory is located on 
track 11 H (17 decimal) and the 
actual directory entries reside in 
sectors two through nine of the 
directory track. Sectors zero and 
one contain a granule allocation 
table and a hash index table. 
These two sectors are not ac­
cessed by the program, but are 
accessed and updated by the 
DOS Open and Kill routines 
called by the program. 

The program resides at mem­
ory locations 7400H to 7666H. 
The location was chosen to 
make the program compatible 
with the DUMP command when 
the program is entered with the 
BASIC progr'}m. Once the BA­
SIC program is executed, enter 
CMD"S" to ret urn to DOS 
Ready. Enter the followinQ 
DUMP command: 

DUMP PURGE/GMO (START= X' 7400', 
END= X'7666',TRA = X'7400') 

This will store the program on 
disk and allow it to be executed 
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by simply entering P,urge from Although this program's use­
DOS Ready. If you are using an fulness is somewhat limited, I 
editor/assembler, be sure to use hope t hat the assembly lan­
a file name with /CMD as an ex­ guage listing w ill be of some ed­

tension to achieve immediate ucational value to beginning 

execution from DOS. programmers.• 

Program Listing 1 in BASIC 

l ' ** BASIC PROGRAM TO POKE PURGE PROGRAM INTO MEMORY 
, ** 

2 ' ** RETURN TO ' DOS READY' AND DUMP THE PROGRAM ONTO 
** 

3 ' ** DISK. THE COMMENTS WITHIN THIS PROGRAM SHOULD9WX7H Dot Matrix BE ** 
4 ' ** DELETED TO ALLOW THE PROGRAM TO FIT I N MEMORY .5WX7H Dot Matrix ** 
5 ' TWO complete character sets on board: 9 ' ** SET MEMORY SI ZE FROM WITH I N BASIC PROGRAM ** 
10 POKE16561,250:POKE16562,115:CLEAR1B :CLS96 character ASCII PLUS choice of 11 ' ** SET START OF PROGRAM (7 4BBH) AND ZERO CHECKS

128 character APL, TRS-80/H-19 Graphics or UM ** 
12 S=&H74ee:c=eScientific. (Customer defined: add $50/set). 28 ' ** LOOP TO READ A BYTE (DECI MAL) AND POKE TO MEM 

ORY ** 
30 FOR I . = S TO &H7666 
40 READ X : POKE I , X 
45 PRINT@256, "STORING ";X;" INTO MEMORY LOCATION "; 

Most printers convertible: specify logic board # 

I;CHR$(30) 

47 C = c · + X 'ADD UP CHECKSUM


SYDNEYSEZ: 
Shop comparat1ve1y1 

50 NEXT 

,,..368 
 59 ' ** CHECK THE CHECKSUM ** 

60 IF C <> 57478 THEN PRI NT "CHECKSUM ERROR " : END 
70 PRINT "RETURN TO DOS" : PRINT 
80 PRINT"DUMP PURGE/CMD (START=X '7400',END=X ' 7666',TRA=DSE Digital Systems Engineering 

X'74BB')" 
7eee DATA 243,205,201,l,33,l91,ll7,2e5,201,116,33,84,ll 

8 ,205 

12503 King's Lake Drive, Reston YA 22091 1703) 620-299• 

ALSO AVAILABLE: New Centronics and Integral Data Systems printel'S at 7 010 DATA 201,116,205,73,0,254,52,48,249,254,48,56,245,
15-20% belCMt list; also, used printers al several makes. call for lntormation! 205 

1020 DATA 58,3 , 214,48,6e, 5e, 1e3, 11 0,2e 5 ,98,111,2e5 , 213, 
116 ,6 

7030 DATA 6 4,33,B, 100,205,62,ll7,l97,229,203,ll8,32,37, 
203,102 ' 

MasterCard, VISA. Check. MO, PO All prOducts waranteed 90 days 

7040 DATA 40,33, 17 , 5 ,0 ,25 ,20 5 ,22,117,33,236,ll7,205,201 
, 116,205 

7050 DATA 244,116 ,254, 89 ,245, 205, 58 , 3, 20 5,62 ,117,241 ,22 
5 ,32,3 

r.._..~.._....._.......,....._...~,._......_.......:......_,,....,..........._,......_..

I STOCK MARKET I 7060 DATA 62,255,119,229 ,225 ,17 ,32,0 ,25 , l93 ,l6,205, 205 , 

201,1,6 
7070 DATA 64,33 , 0,100,197,229 , 62 , 255,l90,32,71 ,205,68,l 

I
I SOFTWARE I 17, 17 

7080 DATA 5,0, 25,17,0,99,6,8,l26 ,254 ,32, 40 ,2 ,l8 ,l9, 35,l 
6,246 

7090 DATA 62,47,18 ,1 9 ,6,3,l26 , 254 , 32 , 40 , 5 ,l8,35,l9,l6 , 2 
46,62 

7100 	DATA 13 ,18,33 ,253 ,117 ,20 5,201 , 116,225,229 ,l7,5 , 0,2 
5,205 

I ST:;:::::~:::::·~~::s
1

::::::d- I 
7110 DATA 22,117 ,205 , 62,117,33,0,l26,l7,0,99,205, 36,68,ual stocks and options. Uses a technical volume 

205, 44 
7120 DATA 68,225,17, 32, 0 ,25,193, 16,l70 , 205 , 201 , l, l95, 45Ianalysis. Completely objective. Gives buy, sell 

,64 . 
7130 DATA 126, 254,0,200,229 ,205,58,3,225,35,24 , 244,62 , l I signals. 7 , 50 
7140 	DATA 104,118 ,62,2, 50 , 105 , 118 , l ,0, l00,205,l l 0,ll7,2 

21 
I MARKET TRACKERTM times tops & bottoms 

7150 	DATA 33,105,118,221 ,5 2,0,62 ,1 0,221 , 190,0,32,239,20 
1,205,73 

I on the Dow Industrials; a composite of six tech­
7160 	 DATA 0,254,89,200,254,78,200,254, 88 ,202,l95,ll6,24 

,240,126 
1 nical indicators. Some judgement required. 

I 
7170 DATA 254 ,32 ,40,3 ,205,16,117,35,l6 , 245 ,201,221,ll9, 

0,221,35 
I Gives buy, sell signals. 

7180 DATA 201,6,12,221,33,223,ll7,20S,74,ll7,221,33,223 
, 117 

7190 DATA 6,8,205,4,117 , 62,32 , 190,40,l0 , 62,47,205,l6,ll 

I T.hese two programs are accurate. 
I Hundreds of satisfied users. 

7 
7200 DATA 6,3,205, 4,117,33 ,223, ll7,205, 201,l l 6,201,62,l

3 	 ' 
7210 DATA 205,58,3,201,6,32,221,33,0,99,221 , 54,0, 32 , 221 I 	 ,!! 	 ASK FOR THE EVIDENCE! 
7220 DATA 35,16,248,201,197,58,l03,ll8,71,62,l28,7,l6,2 

53 
7230 DATA 50,225, 55 ,193, 201,205,83 ,ll7,33,0,0,43 ,l24,l8I IFOR MORE INFORMATION OR TO ORDER. CONTACT: 

l ' 
7 240 DATA 32,251,201,205,83,117,58,l04,ll 8 , 50 ,239,SS,58 

, 10 5 
7 250 DATA 118,50,238,55,33,236 , 55 , 62,30,119,197,193, 197 I H ®ill Tdf&JJNG C(Jl\Jcf}LJNY I , 193 

POST OFFICE BOX 23548 ,,..223 i 7 260 DATA 126, 7, 48,3,195 ,1 86,ll3, l 5,l5,56,245,54,l36,l7i_ PLEASANT HILL, CAL!f<OftNIA 94523 ! ,239 
727 0 	 DATA 55, 197, 193 , 197 , 193,24,3,15 ,48,10 , 126,203,79, 4 

0 
I ITelephone 415/937-1030 

I IVISA • MASTERCARD 
Program continues i ®Regd. T.M. of Radio Shock 	 © i 

~,,._.,,._.....,_....._..,._..~~..-..~.-.c..-.1~~..-....._..~,,_..~, 
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7280 	DATA 248,26,2,3 , 24,246,126,230,92,200 ,50 ,106 , 118,3 
3 

7290 	 DATA 11,118,205 , 201,116,195 ,45,64,33, 50 ,118 ,24,24 5 
730 0 	DATA 80, 85,82,71,69, 32 , 85 , 84 , 73 ,76, 73 , 84, 89 , 32,32, 

32 ,32 
73 10 	DATA 32 , 86 ,6 9,82 , 83,73,79 , 78 , 32 ,4 9 ,46 ,48, 13 ,13,0,3 

2 
7320 	DATA 32 , 32 ,32, 32 ,3 2 , 32,32,32 , 32,32 , 32,0,32,32,32,8 

0 
7330 	DATA 85,82,71 , 69 ,32,40, 89 ,4 7 , 78 ,41,32 , 32,0, 42,32 , 6 

8 
73 40 	DATA 69 , 76 , 69,84,7 3 , 78 , 71 , 32 , 58 ,32 , 0,l3 , 68 , 73 , 82,6 

9 
735 0 	DATA 67, 84,79 ,82 , 89,32,82,69,65,68,32, 69 , 82 ,82,79, 

82 
736 0 	DATA 32, 45 , 32 , 80 , 85,82,71 , 69 , 32 , 65,66 , 79,82 , 84 ,69, 

68 
737 0 	 DATA 13 ,0, 13 , 68 , 82,7 3 , 86,69 ,32 ,78,79 , 84 , 32 , 82 , 69,6 

5 
7 380 	DATA 68,89,32,45,32 , 80, 85,82 , 71 , 69 , 32,65,66,79 , 82, 

84 
7390 DATA 69,68,13,0 , 80 , 85 , 82,71,69 , 32,6 8 , 82 ,7 3 , 86 , 69, 3 

2 
7400 DATA 78,79, 46 , 32,63,32 , 0 

Program Listing 2 in Assembly Language 
00:100 , 
00110 , *******. ..............,..*****"'*******•••"'**********-***.... 

00120 • P U R G E U TIL I T Y 
001 3-0 ' 
00140 . PURGE/DELETE D I SKETTE F I LES 
00150 • TRSDOS -OR- NEWC>OS 
00160 • 
00170 . AUTHOR JOE LJGORI 
00180 • 4!660 W. BALL RD. I 68 
0019 0 > ANAHEIM , CALIFORNI A 9:2804 
00200 ; .............. * ...........,• ••***•*•********-"'***•••·········· 

002 10 • 
00220 • VAR IABLES --- •• 
00230 • 

4020 
442C 
4424 

00240 DOS 
002~ Ki ll 
00260 OPEN 

EQU 
EQU 
EQU 

4020H
••2CH 
4424H 

• DOS RETURU POINT 
; TRSOOS KI LL A F ILE 
, TRSC>OS OPEN A FILE 

6300 00270 I OOC8 EQU 6 300H ; I l'O c orHROL BLOCK 
033A 00200 CRT EQU 0 33AH ; TRS DISPLAY A CHARACTER 
0049 00290 KBD EQU 0 0 49H ; TRS GET A CHARACTER KBD 
01C9 
6 480 

00300 CLS 
003 10 C>BUF 

EQU 
EQU 

01C9H 
6 400H 

; TRS CLS ROUTI NE 
; DIRECTORY BUFFER 

?400 
00320 ' 
00330 ORG 74 00H 1 29676 DEC I MAL 

7400 00340 PURGE EQU 
7 4 00 Fl 00350 DI , DISABLE I NTERUPTS 
? 401 COC90i 00368 CALL CL S ; CLEAR SCREEN 
7404 21.BF75 0 03 7 0 LO HL , S JGNON ; PO INT TO STRING 
7 407 CDC974 00380 CALL STR ING ; DI SPLAY STING 
740A 215476 00390 L D HL. GETOR ; POINT TO ' DRIVE I ? ' 
7 400 CDC974 00400 CALL STR ING ; DISPLAY STRING 
7410 CD4900 00410 GOR CALL KB<> ; GET CHAR 
741 3 FE34 00420 CP ' 4 ' 
7 41:5 30F 9 00430 J R NC, GOR • 00 IF > 3 
7417 FEl0 00440 CP ' 0 ' 
7 419 38F5 00450 JR c. ClOR ; GO I F < 0 
7 418 CDJA03 00460 CALL CRT ; DISPLAY DRIVE I 
7 41E 0630 90470 SUB 30H ; KAKE HEX FROJ1 ASCII 
742 0 JC 00488 INC A ; UP OR IVE I 
7 421 326776 00490 LO <DRI VE >. A ; STORE OR I 
742 4 CD627:5 00500 CALL C>ELSEL ; SELECT DRIVE W/ DELAV 
7 427 COD574 00510 CALL DI READ ; READ THE DIRECTORY 

00~20 ; 
00~30 ; DI SPLAY FILES AND GET RESPONSE - ­ ** 
00:540 ; 

742A 0 6 40 00550 GETDIR LI> e . 40H -; FILE COUNT 
742C 21.0064 00560 LO HL, DBUF ; PO INT TO DIR BUFF 
742F COJE75 00570 CALL CRLF , CARRI AGE RET/LINE FEED 
?432 C5 00580 R01 PUSH BC ; SAVE COUNTER 
74 33 E5 00590 PUSH HL ; SAVE PO IN TER 
74 34 CB76 00600 BIT 6. <HL> ; SVSTE11 F ILE ? 
?4 36 2025 00610 JR NZ, R010 ; GO IF SYS TEM FILE 
74 38 CB66 00620 BIT 4 , ( Hl. ) ; VALID DIRECTORY ENTRV ? 
?43A 2821 00630 JR z, R010 ; GO IF NOT VAL ID 
74 3C 110500 00640 LD OE, 05H INCREMENT 
74 3F 19 0 06 50 ADD ML, DE TO FILENAME 

7 440 C0167 5 00660 CALL FNAME ; OI SPLAV FILENAME 
7443 2 1EC75 006 70 L O HL , PYN ; PURGE ( V/ N) '? 
7 446 CDC974 00680 CALL STRING ; OISPLAV 
7449 Ct>F474 90690 CALL GE TYN J GET V/N RESPONSE 
7 44C FE59 00 700 ' V' CP ; DELETE ? 
744E F5 0071.0 PUSH AF ; SAYE FLAG 
74 4 F CD3A03 00720 CALL CRT ; DISPLAY Y- N 
?452 CD3E?5 00730 CALL CRLF ; CARR IAGE RETURN 
74 55 Fi 00740 POP AF ; GET FLAG 
7456 Ei 00750 POP HL ; RESTORE PO INTER 
7457 2e03 00760 JR NZ, R09 ; GO IF NO DELETE 
7459 3EFF 08770 LI> A, 0FFH ; DELETE MARKER • FF 
7458 77 00780 LO <HL>, A i t1ARK IT TO DELE TE 
7 4:5C E5 09790 R09 PUSH HL ; Bfl.ANCE STACK 
74 5C> E1 eeeee Ro10 POP HL , RESTORE POINTER 
74~ 1 1 2900 00810 LI> OE. 20H ; INC TO NEXT ENTRY 
7 4 61 19 00820 Al>D HL. OE , PO INT TO NEXT 
74 62 Ci 008 30 POP BC , COUNTER BACK 
7 463 10CO 00840 DJNZ R01 ; REAO ANOTHER 
7 465 COC9 01 00850 CfiLL CLS ; DONE HERE NOW DELETE 

00860 j 

00070 ; •* -- DELETE THE SPECIFIED FILES - - ..,.., 
00 880 ; 

7 4 68 0640 00890 LI> B, 40H • I OF POSSIBLE F ILES 
7 46A 210064 00900 LO HL. 08UF ; PO INT TO BUFFER 
7 4 60 C5 00910 001 PUSH BC • SAVE COUNTER 
7 46E E5 00920 PUSH HL ; SAVE PO INTER 

Program continues 

HI-RESOLUTION 
GRAPHICS FOR TRS-80* 

INTRODUCING: 

E/RAM
• 

E/RAM Graphics is a unique hardware/ software package. which will integrate high­
speed. high resolution graphics into any Level II TRS-80 system. E/AAM hardware is a 
fully plug-compatible box, wh ich installs in minute s. and requires absolutely no 
modifications to the TRS-80 system. E/RAM software is a compact, relocatable set of 
utilities which provides the user with easily accessible graphics functions. For instance: 
the user pokes the end point coordinatesof a line into certain locations,does aUSA call. 
and an optimized dot-raster line is automatically drawn on thescreenat very high speed 
(less than 10 mill i-seconds for a medium length line). 
E/RAM does not require the purchase of an additional monitor CRT . The high-resolution 
graphics vi deo is syncronized with the TRS-80 video and appears on the screen with the 
normal TRS-80 display. Alphanumerics. TRS -80 graphics. and E/RAM high-resolution 
graphics may be displayed simultaneously or individually. 

E/ RAM hardware contains its own 6144byte video memory, wh ich provides a true 256x 
t92 matri x of Independent graphic elements. (E/RAM is NOT a programmable character 
generator type graphics system. Character generator systems have serious limitations 
in full screen graphics applications.) 

E/ RAM will operate with or without an expansion interface. and with any standard 
memory con fi guration (4k through 48k). 
E/RAM is fast. "E/RAM" is an acronym for Extended Random Access Memory, a very 
short description of the Patent-Pending me thod of 1/0 employed by this device. which 
gives it memory-mapped speed without interfering with the memory space used by the 
TRS-80. 

The installation of E/RAM will not affect 
normal operation of the TRS-80. High 
resolution ON /OFF is under program or 
manual control (a swi tch is provided). An 
expansion card edge connector is provided 
so tha t other peripherals may be used on 
the TRS-80 bus. 

E/RAM soft ware package is compact (less than 1000 bytes). fast. easy to use. and very 
flexible. A relocating loade' .s provided. The user can delete unneeded routines if more 
memory space is requireo. Lines can be drawn as fast as 13 per second using BASIC USA 
calls, and as fast as 200 per second using assembly language programs. 

Rou tines usable through USA of BASIC, and of course an assembler CALL are: 

INIT Sets up display 
PLOT Plots a point 
READ Reads a point fr om the scree n 
BLACK Sets drawing mode to black (off) 
WHITE Sets drawing mode to on 
CLEAR Clears the high-resolution graphics screen 
LINE Draws a line 

As an example, after the utilities package is loaded and you desi re to draw a line. the 
foll owing sequence of BASIC instructions could be executed: 

U=USR(O) Return the communications area 
POKE U•t .XO Provide the beginning X coordinate 
POKE U•3,YO Provide the beginning Y coordinate 
POKE U•S,Xl Provide the ending X coordinate 
POKE U•7. Y1 Provide the ending Y coordinate 
V=USR(4) Dra w the line (Current speed is 

approximately 13 vectors/second) 

The complete E/ RAM package is available for only $349.95, and includes case, power 
supply. cables, software cassette. and complete documentation. 

To order. or for further details. write or call: 

VERN STREET PRODUCTS THE COMPUTER STORE 
We handle a full line 
of Radio Shack products ,..., 432 

4949 South Peoria Ave 
Tulsa, Okla 74105 

(918) 747-2550 

Send $ t0.00 for a set of the manuals provided (applicable towards purchase) 
Dealer inquir ies are invited . 
Terms: COO Welcome. check, money order. Master Charge, or Visa 
Delivery: Stock to 60 days. 
E/AAM was designed, and is manufactured by KEYLINE COMPUTERPRODUCTS, INC. 
13 East 6th Street. MIC 200, Tulsa. Oklahoma 74119. 

· TRS-80 is a registered trademark of Radio Shack, a Tandy Corporation. 

..-See List of Advertisers on page 306 	 80 Mtcrocomputing, June 1981 • 221 



Programming drive 

you wild? 


We have the high quality programs you demand 
at a price that will please. Send for FREE catalog. 

THE BERG WORKS .,.3s1 

Box 742C Janesville, WI 53547 

TURN YOUR TYPEWRITER 
INTO A PRINTER 

New KGS-80 
Keyboard Actuator. 
D Because of i ts hardware interface. the KGS-80 is the only actu ­

ator that is delivered ready to set up and run wi th no al teration 
of your existing software. 

D Rests on keyboard of IBM Selectric. SCM or other typewriters. 
May be installed or removed in seconds. 

ll New third generation uni t engineered and manufactured for 
reliability and long life oy Kogyosha Co.. Ltd.. Japan 's largest 
manufacturer of DC solenoids. 

0 Price $599 FOB New York. NY. 
0 " Y" cable switch option allows alternative operat ion with high 

speed matrix printer. 
For further information, call (201) 569-8769. V' 149 

Avthonzed lmoorter. 

NIK International Trading Inc. 
114 Liberty St. Su ite 204, New York, NY 10006 

746F JEFF 00930 LD A, 0FFH ) DELETE MARKER 
74 71 BE 0 0 94 0 CP <HL> J DELETE THJ S ONE ? 
74 72 2047 00950 JR NZ, 0010 J GO lF NO DELETE 
7 4 74 C044~ 00960 CRLL FlLL , f l LL DC8 W/ SPACES 
7 4 77 110see 00970 LD OE, 0~ INCREMENT 
7 47A 19 00980 AOO HL , 0£ TO NAf'IE 
7 478 11.0063 00990 LD 0£, JOOCB , PO I NT TO DCB 
74 7E 0608 01000 LD 8. 08 , B CHR NAME COUNTER 
f;4 80 7E 01010 0 03 LD A, Ot.. > , GET CHARACTER 
7 481 FE28 01020 CP •S!'f\tt ? 
7483 2802 0103-0 JR Z, 004 , GO IF A SPACE 
7485 1 2 01040 LD COE), A , 110Y£ TO DCB 
7 486 1 3 01050 !llC OE , 8UHP DCB POINTER 
7487 23 01060 DC>4 INC HL , 8Ut1P t"1ME POINTER 
7488 1.0F6 01070 DJU2 003 , GO FOR NE)(T t F > 0 
7 '48A l E2F 01080 LD Ft. "/ 
74 8C 12 0 1090 LO ( ()€ ), A , W SERT A / IN DCB 
7 '480 13 01.100 INC OE • BUMP DCB PO U HER 
74 8E 0603 01110 LD B, 3 , l CHR EXTENS I Ot~ COUNTER 
7490 7E 01120 D05 LO A, <. HL> , GET CHARACTER 
7 4 91 FE2 0 011~ CP , SPACE 1 
74 513 2805 01140 JR , GO IF SPACE 
7 '4 9:5 12 01150 LI> <C>E >. A ; MOYE TO oce 
7 4 96 23 01160 me HL , BUMP t~Af1E POINTER 
7497 13 01170 INC DE 1BUMP DCB PO INTER 
7498 10F6 01180 DJUZ (l[)5 ; GO I F > 0 
7 4 9A 3E00 01190 DD6 LD R, 0DH , CIR 
749C 12 01200 LO <DE >, A , END DCB WITH CIR 
7490 21FD75 01210 LD HL, PRG JPOJNT TO ~ DELET ING 

7 4A0 CDC974 01 2:20 CALL STRrno J D I SPLAV ~DELET I NG 
74Al Ei 01 230 POP HL ; OET BEO INJNO POI NTER 
74A'4 E5 01:240 PUSH HL , RE- SAVE POINTER 
74A5 110500 01250 LD DE, 05 ; I NCREMENT TO NAME 
74A8 1 9 01260 AOO HL , C>E 1 POI NT TO NAME 
74 A9 CD1675 01270 CALL FNAME i DISPLAV FILENANE 
74AC CD3E7~ 01280 CALL CRLF 1 CAR RET / LINEFEED 
74AF 21007£ 01290 LO HL. 7 E00H ! f'O W T TO DOMMV BUFFER 
74 82 110063 01.300 L D 0£, I OOCB J POINT 'TO DCB 
74 85 CD2444 01.3 10 CALL OPEN ; OPEN THE FI LE 
7488 CD2C44 01320 CALL KILL >K I LL THE FILE 
7488 E1 01.330 0010 POP .... • GET POINTER 
74 BC 112 000 01340 LD 0£, 20H INCREHENT 
7 48F 19 01350 ADD HL, 0£ TO NEXT ENTRY 
74C0 C1 01360 POP BC ' J RESTORE COUNTER 
74C1 10AA 01370 DJHZ 001 GO IF > 0 
74 Cl CDC901 01380 BOOS CALL CLS , CLEAR SCREEN 
?4 C6 Cl2040 0 1 390 JP oos , BACK TO DOS READV' 

0 1400 ; 

01410 • + >t< -- SUBROUTINES -- .._,.. 

01420 ; 


Z. 006 

74 C9 014 30 STRING EQU , DISPLAY A STRING 
7 4C9 7E 01440 LD A, ( HL ) 1 GE T CHARACTER 
74CA FE00 01450 CP 0 1 END OF STRING ? 
74CC CS 01.460 RET z i GO I F ENO OF STRING 
74 CD E:!i 01470 PUSH HL , SAVE STRING POINTER 
74 CE CDJA03 01480 CALL CRT ; CALL THE DI SPLAV ROUT I NE 
7 4 01 El 01490 POP HL J RECOVER STRING POUHER 
7402 23 01500 ! NC HL ; BUMP POINTER 
7 403 18F4 01510 JR STRI NG J DO IT AG~lN 

0 1520 ;. 

• 

7 4 05 01~30 D JREAO EQU , READ THE D IRECTORY •
74 05 3E11 015 40 LD A.11H ; TRACK 17 
74 07 326876 01550 LD <TRACK) , A J LOAD TRACK • 
74 DA 3E02 01.560 LD A, 0 2H , START SECTOR 2 
7 4 DC 326976 01.570 LD <SECTOR) , A ; LOAD SECTOR I 
74 DF 010064 01580 LD SC, DBUF J LOAD SC ~JIO IR BUFFER 
74E2 CD6E75 01590 DIR1 CALL SREAO , READ A SECTOR OF DIRECT. 
74 E5 00216976 01600 LO I X, SECTOR i POINT TO SECTOR STORAGE 
74 E9 003400 01 610 INC CJX> , UP SEC'TOR NO. 
7 4EC 3E0A 01620 LD A.0AH , STORE 100 
7 4EE OOBEOO 01630 CP ( I X> , AT END OF TRACK '> 
74F'1 20EF 01640 JR NZ, 0IR1 I GO I F MORE TO READ 
74Fl C9 01.650 RET ; END OF DIR READ 

01660 ; 
74F4 01670 GETVN EQu , GET A V OR N RESPONSE• 
7 4F4 CD4900 01680 CALL KBO , GET A CHARACTER 
74F7 FE59 0:1690 CP ' Y' 
7 4F9 CS 01700 RET z • RETURN IF A y 
74FA FE4E 01710 CP ' W 
7 4FC ce 01720 RET z ; RETURN IF AN N 
74FD FE58 01730 CP ' X' 
74FF CAC374 017 40 JP z. BOOS , TO DOS IF BREAK 
7502 18F0 01~ JR GE.TVN , GO IF INVALID CHAR 

0 1760 ; 

01 770 ; ROUTINES " CRT1 ' ANO ' CRT2" ARE TO INSERT FI LENAMES 

01780 ; I NTO A SPACE FIL LED STC~~AGE AREA FOR JUST IFIED 

01790 ; TEXT 0 I SPLAYS. 

01800 ; 


7504 7E 01810 CRH LD A. CHL) , GET CHARACTER 

7505 FE20 01820 CP SK I P I F 

7507 2803 01 830 JR z, CRTA A SPACE 

7 509 C01075 0184 0 CALL CRT2 

7:50C 23 01850 UHA JNC HL ; BUMP POINTER 

7500 10F~ 01860 DJNZ CRT1 ; 001F > 0 

750F C9 0 1870 RET 


01880 ; 
7510 DD7700 0 1890 CRT2 LD < I X), A , 1 NSERT CHARACTER 

7513 0023 01900 me JX ; BUMP POINTER 

7515 C9 0 1910 RET 


0 1920 ; 
0193 0 ; THE ~ FNA11E ' ROUTINE EXTRACTS A FILENAME AND 
0194 0 ; D I SPLAYS IT IN A JUSTIF IED MODE 
01950 ; 

~16 060C 0 1960 FNAME LD B,OCH ; 12 CHARS MAX 

7518 00?10F7~ 01q7;:, I f, : h,n;r. . ;:1-::":":;. ~r.,; 


7:51C CD4A75 01980 CALL FILL2 • FILL WITH SPACE S 

751F 0021 DF7S 01990 LD JX, FNl1 

7523 0608 02000 LD B, 08 

7:>25 CD04?:> 02010 CRLL CRT! 

7528 3E20 02020 LD R. , ' 

75:2A BE "'2030 CP <HL> 

75:28 280A 02040 JR z, FNAME2 

7520 3E2 F 02050 LD A, 'I' 

75:21' C01 07'5 02060 CRLL CRT2 

7532 0603 02070 LD a. 3 
7534 C0047'5 02080 CRLL CRT1 

7537 21 0 F75 02090 FNAME2 LD HL. FNM 

753A COC974 02100 CALL STRI NG 

753D C9 02110 RET 


02:120 ; 
753£ 3£00 02130 CRLF LD A.OOH ; CAR!AOE RET I LINE FEED 

7540 C03A03 02140 CAL L CRT J DISPLAY JT 

754 3 C9 0 2150 RET 


0 2160 ; 
7544 0620 02170 FILL LD B , 20H ; F I LL AREA WI TH 20 SPACES 

Program continues 
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7546 0()21006l 02i80 LO I X, tODCB 
7:S4A 00360020 02190 F I LL2 LO < IX>,~ 

754E 0023 02200 INC I X 
7S50 10F8 02210 OJNZ F1LL2 
7552 C9 0 2220 RET 

02230 • 
0 2240 1 SELECT A DI SK DRIVE 
02~ . 

7553 C5 0 2260 SEL PUSH ec ; SAVE BC 
~54 3A6776 02270 LO A, <~IVE> , GET OR I VE I 
7557 4 7 02280 LO B. A ; I NTO 8 FOR COUNTER 
7:558 3E80 0 2290 LO A, 80H ; SET BITS FOR SELECTION 
755A 07 0 2300 SELl RLCA , ROTATE 
7558 10FO 023i0 DJNZ S EL:l. :;; UNTIL IN POSIT ION 
7550 32£137 02 3 20 LO <37E1H) , A i SELECT THE DRI VE 
7:560 Ci 02330 POP ec ; RES TORE ec 
7561 C9 02340 RET 

023:50 • 
02360 ; SELECT A DISK DRIVE MITH A DEL AY FOR 1 ST ACCESS 
0 2370 > 

7562 CO:S375 02390 D£LSEL CAt.L SEL , SELE CT THE DR 1VE 
7565 2 10000 02390 LO HL00 ; ZERO HL 
7:56B 28 02400 C>l.Y DEC HL 
7'569 7C 02410 LO A, H ; DELAY ROUT INE 
756A B5 02420 OR L 
7:568 20F B 	 024 30 JR NZ, OLY 
7560 C9 	 02440 RET 

02450 i 

024 60 J • • SECTOR REAO ROUTINE 
0 24 70 > ENTER WITH BC•BUFFER AOORESS 
02400 ; DR JVE, TRACK, SECTOR ARESTORED IN MEMORY 
024 90 i 

756E C05375 	 0~0 SREAO CALL SEL ; SELECT DRIVE 
~71 3A6876 02510 LO A, <TRAC:K > ; GET TRACK I 
7574 32EF37 02520 LO (37EFH), A • SELECT TRACK 
7577 3A6976 02530 LO A, <SECTOR> ; GET SECTOR I 
757A 32EE37 	 0 254 0 LO <37EEl·O, A ; SELECT SECTOR 
7570 21EC37 0~50 LO HL 37ECH , POINT TO STAT/ COMM REG 
~0 lE1E 02560 LC> A. iEH ; SEEK COf111ANO 
7582 77 0 2570 LO (1-L), A ; -SEEK­
7583 C5 02580 PUSH ec 
7584 Ci 	 025!>0 POP 9C ; WASTE 
7585 C5 02600 PUSH ec ; TIHE 
7586 Ci 02610 POP ec 
7587 7£ 02620 C~AOY LO A, <HL > ; GE T STATUS 
7588 0 7 02630 RLCA 
7589 3003 	 0 2640 J R NC, CBUSV J GO IF READY 
7588 C38A75 026:50 JP NREAOV , ORI VE NOT REAOY 
7 58£ 0f 02660 CBUSV RRCA ; RE-ADJUST BVTE 
758F 0F 02670 RRCA ; BUSY Bl T TO FLAG 
7590 38F5 02680 JR C. CREAOY ; GO IF SUSY 
7 592 36eB 0 2690 READ LO <HL >, SSH ; GI YE READ COf1t1ANO 
7594 11EF37 02700 LO C>E, l7EFH ; POINT TO DATA REGI STER 
7:597 C:5 	 02710 PUSH ec 
7:598 Cl 	 02720 POP BC ; WASTE 
7:599 C:5 02730 PUSH ec ; T il'E 
759A Ci 02740 POP BC 
7598 1803 027:50 JR READ2 
7590 0 F 02760 REAOl RRCA , SUSY Bl T TO FLAO 
759E 300A 02770 J R NC, STATCK ; BUSY/DONE GO CK S TATUS 
75A0 7E 02780 REA02 LO A, <HL ) ; GET STATUS BYTE 
75A1 C84F 02790 BIT 1 , A , DRQ BIT 
7:0fi 3 28F'8 02ee,0 JR z, READ1. ; GO CHECI< BUSY 
75A'5 l t1 0.2810 PEAC1I l I D Ft, <CE > , GET DATA BYTE 
7S A6 0 2 028 20 LD <BC), H ; STORE TO BUFFER 

75A7 0 3 0283 0 INC BC ; BUMP BUFFER POINTER 
75 A8 18F6 	 02840 JR READ2 ; GO CHK ORQ 

75AA 7£ 02850 S TATCK LO A, Oil > ; GET STATUS BVTE 
7 5A8 E65C · 02B60 FINO '5CH ; MASK IT 

?sAo ca 0 2870 ~T z ; GO IF NO ERROR 
75AE 321SA76 02880 LO <ERCOOE>. A , STORE THE ERROR BYTE 
7!ii81 210876 0 2990 L O HL, RERR ; ' DI RECTORV READ ERROR' 

7~4 COC974 02900 OEROR CAL.L STRING , 0 I SPLAY MSG 
7587 C32040 0 2910 J P oos ; ABORT 
758A 21 3276 0 2920 NREAOY LO ~. NRERR ; ' DR IVE NOT REAOV " 
758D 18F:5 0 2930 JR OEROR ; DISPLAY & A80RT 

02940 ' 
02950 • _.,.. -- MESSAGES / DI SPLAYS -- • • 
02960 • 

7~ 02970 SI GNON EQu •
758F 	50 0 2980 DEFM " PURGE UTILITY VERSION 1. 0 " 

55 52 47 45 20 $S $4 49 
4C 49 :54 :59 20 20 20 20 
20 56 45 52 :53 49 4F 4E 
20 31 2E 30 

750C 0000 0 2990 D£FW 00000 
75CE 00 03000 DEFB 00H 

0 3010 J 

750F 	20 0 3020 FNM C>EFM 
20 20 20 20 20 20 20 20 
20 20 20 

75E8 00 	 03030 D£FB 00 
03040 ' 

75EC 	20 0 3050 PYN OEFM PURGE <Y/ N) " 
20 20 50 55 52 4 7 4 5 20 
28 59 2F 4E 29 20 2 0 

75FC 00 	 03060 OEFB 00 
75FO 	2A 0 3070 PRG DEFM ~ ,.. DELETING 

20 44 4:5 4C 4 :5 5 4 49 4E 
47 20 3A 20 

760A 00 	 03080 DEFB 00 
03090 • 

7608 00 03100 RERR C>EF8 OOH 
760C 44 03110 OEFM ~ D IRECTORY READ ERROR - PURGE ABORTED ' 

49 52 45 43 54 4F 52 59 
20 52 45 41 44 20 45 52 
'52 4F 52 29 20 20 50 55 
52 47 45 29 41 42 <4F 52 
54 4:5 44 

7630 0000 0 3120 D£FW 
03130 ' 

7632 00 01140 HR.ERR OEFB OOH 
76 33 44 0 3150 OEFM ' DRIVE NOT READY - PURGE ABORTED' 

52 49 :56 4 :5 20 4 E 4F $44 
20 52 45 41 44 59 29 20 
20 :50 :55 52 47 45 20 41 
42 4F 52 :5-4 4 :5 44 

76~2 9000 03160 D£FW 
0 31 70 > 

7654 5e 0 3i80 GE'. TOR OEFM ' PURGE ORJI,.'£ NO. ? , 
:55 52 47 45 29 44 52 4 9 
56 4:5 20 4E 4F 2E 2 0 J F 
20 

7666 00 0 3190 OEFB 00H 
0 3200 • 

0001 03210 ORIVE OEFS 01 ; 1 BYTE DRIVE STORAGE 
0001 03220 TRACK D£FS 01 , 1 BYTE TRACI< STORAGE 
0001 03230 SECTOR OEFS 01 ; 1. BVTE SECTOR STORAGE 

EVEN 
SIGMON 

CRAVES 


A LlnLE 
SECS. 

SIGMON 
SIGMON is a complete machine Language develop­
ment tool for your TRS-80 Color Computer and it's 
super powered 6809E microprocessor. 

Features: 
MONITOR: Display memory in HEX and ASCII, Direct HEX and 

Decimal entry into memory/ registers, Move, Find, Tape Read and 
Write, Output to printer and more. 

DISASSEMBLER: Display Addresses, Opcode operand, 
Mnemonics, and Address expressions for specific range of 
instructions. 

MINI ASSEMBLER: Allowsyou to enter instructions in Symbolic 
form and have them converted to Machine Language. 

DEBUGGER: Allows Stepping and Break point execution of 
Machine Language programs. 

With SIGMON you can awaken the awesome powers that lurk 
within the dark recesses of your color computer. 

Cassette and Source Code 
for the TRS-80 Color Computer $29. 95 

S.E.C.S. 
(Screen Edit Control System) 

SECS adds new power to your TRS-80 Color 
Computer. If you have been waiting for Enhanced 
BASIC and it's capabilities, then you are ready to take 
the next logical step. 

Features: 
FULL SCREEN EDITOR: Full Cursor control with auto repeat, 

Insert, Delete, Join lines, Relocate lines and Audible errorwarning. 
HI RES GRAPHKS: Two modes of Hi Res graphics, Set point, 

Set line, Set color, Set programmable character, Set screen, and 
Toggle between Low Res and Hi Res/ Normal and Inverted 
Screens. 

HI RES CHARACTER GENERA TOR: Sixty-four definable charac­
ters, Save and Load Characters sets to and from tape, Define 
Characters, and Place on screen in any color and in any position. 

The entire system is linked into BASIC and is completely 
transparent to the user. As a BASIC programming tpol, SECS is 
unsurpassed. 

Cassette for the TRS-80 Color Computer $t9.9S 

Software Utilities for the 

TRS-80* Color Computer 


Order through your local software dealer or send check or 
money order plus $2.00 Shipping & Handling to: 

19519 Business Center Drive, Northridge, CA 91324 
(213)701-5161 

"TRS-80 is • registered trodemorl< ot Radio Shock, • division ot Tondy Corporation . 
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UTILITY 

Save time by purgi.ng yourself of redundant activities. 

Copy kill 


Steve Kelley 
9506 Peach St. 
Oakland, CA 94603 

Copykill will selectively copy 
or kill dozens of programs 

with one command, zap new 
names on your diskettes and 
sort and LPRINT alphabetical 
listings of all your diskette direc­
tories. All this is done without 
entering program names or data 
manually. 

The tricks and patches I used 
writing Copykill are detailed and 

explained for use in other pro­
grams. 

This is the type of program 
that just about everybody thinks 
of writing, but no one ever finds 
the time to do. 

These programs won't bal­
ance your checkbook or destroy 
any Klingons, but you'll find a 
few in almost every program 
library. Utility programs­
programs that really don't do 
anything practical or useful by 
themselves- provide an easier 
way to accomplish what you 
wanted to do in the first place. If 
you're like me, you know what 
it's like to sit down at the com­
puter ready to write the world's 
greatest, universal, do-all pro­
gram, only to end up spending 
hours trying to work around the 

**************************** **** 
COPYKILL MENU 

******************************** 

l = COPY - COPY ANY OR ALL DISK FILES 
2 PURGE - KILL ANY OR ALL DISK FI LES 
3 LPRINT DISK DIRECTORIES 
4 SORT & LIST DISK DIRECTORIES 
5 EDIT DISK ID ' S 
6 DOS COMMAND 
7 LPRINT FORM FEED 

WHICH ONE ? 

Table 1 
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shortcomings of the computer. 
Utility programs can help by 

turning the computer into a bet­
ter, more capable tool. If you 
spend all your time writ ing utili ­
ties, however, you'll never have 
time for the program you first 
set out to write. What's worse is 
that most of your time will be 
spent reinventing the wheel­
writing utilities that a lready 
exist and trying out ideas that 
have already been tried. 

Throughout my experience 

with microcomputers I have de­
veloped ideas and tricks to 
make things run easier, or 
faster, or maybe just better. 
Some of these would prove 
helpful to anyone writing pro­
grams for their TRS-80. Copykill 
presents some of these ideas, 
demonstrating its implementa­
tion, as well as its use. The pro­
gram containing these routines 
is a very handy utility as well. 
The more wheels you don't have 
to reinvent, the better, right? 

FILE DIRECTORY - NDOS 21A - 01/03/80 1 GRANS FREE 

PENCIUCMD TESTDAT2 TEST2/CMD HEX2ASC 
LP3/CMD COPYKILL DISKDUMP/NEW DISASSEM/CMD 
SUPERZAP BASIC/CMD FORMAT/CMD LEVEL1/CMD 
BACKUP/CMD COPY/CMD SUPERZAP/COM LMOFFSET/CMD 
LV1CONV/CMD DIRCHECK/CMD REM/OBJ DAYOWEEK 
SUPEREDT 

FILE DIRECTORY ··· DATA 3B - 04/10/80 14 GRANS FREE 

SARGON/COM CHKBOOK TICTACTO SARGON/CMD 

ENDZONE ST ARM I KE BIORYTHM DISKEDIT 

LUNARLND COMPOSER KEN02 LANDER 

LUNARLNDICMD SLOTS BRIDGE AIRAID/CMD 

KEN01 REM/OBJ DAYOWEEK 


FILE DIRECTORY - DATA 5A - 03128/79 fa GRANS FREE 

SUPERTREK SAILOR1 TANKWAR SAILOR2 

BACGAMMN DIETST2frXT BANNER SMARTT AC 

EXPTEST PILLBOX UART/C,MD DIETPLAN 

INSTR BLACKJCK SWITCH HARRY2 

PICTURE SPACEGUN UART/OBJ DIET AIDS 

UART DIETST1frXT 


Table 2. Sample print-out of LPRINT DIRECTORY command. 

http:purgi.ng


Tricks and Ideas 

How many times have you at­
tempted to copy all your pro­
grams onto disks in an organ­
ized manner, and create a cata­
log so they would be easy to find 
later? How many times have you 
succeeded? Answer A minus an­
swer B will yield the approxi ­
mate Excedrin headache num­
ber. 

Each t ime I tried, I would get 
about halfway through, get 
bored, and stop. This only com­
pounded my problems by leav­
ing the original programs In ran­
dom order on the same number 
of disks, adding a few organized 
but unlabeled disks to the pile, 
and all with no list. I finally got 
fed up not being able to find 
anything, and decided to write a 
utility program to copy pro· 
grams from disk to disk and kill 
duplicate programs without hav­
ing to enter their names or even 
the words copy or klll. More 
functions were added later. 

Operation 

The copy function (see menu 
in Table 1) will read the directory 
of the source drive and prompt a 
Y or N (yes or no) input for each 
entry. Completing this, Copykill 
copies all· selected programs to 

the destination drive. If the 
source and destination drives 
are the same, temporary files 
are opened on drive zero to con­
tain all Illes to be copied. Then 
only one disk swap is necessary 
regardless of the number of pro­
grams being copied. 

Copykill 's purge function is 
almost as useful as Copy in 
saving time and work. After you 

PROGRAM DISKID PROGRAM DISKID PROGRAM DISK ID 

AIRAID/CMD DATA 3B DISKEDIT DATA 3B SAILOR1 DATA SA 

BACGAMN DATA SA ENDZONE DATA 3B SAILOR2 DATA SA 


BACKUP/CMD NDOS21A EXPTEST DATA SA SARGON/CMD DATA 3B 


BANNER DATA SA FORMAT/CMD ND\)S21A SARGON/COM DATA 3B 


BASIC/CMD NDOS21A HARRY2 DATA SA SLOTS DATA 3B 


BIORYTHM DATA 3B HEX2ASC NDOS21A SMARTIAC DATA SA 


BLACKJCK DATA SA INSTR DATA SA SPACEGUN DATA SA 


BRIDGE DATA 3B KEN01 DATA 3B STARM I KE DATA 3B 

CHKBOOK DATA 3B KEN02 DATA 3B SUPEREDT NDOS21A 

COMPOSER DATA 3B LANDER DATA 3B SUPEAZAP NDOS21A 


COPY/CMD NDOS21A LEVEL1/CMD NDOS21A SUPEAZAP/COM NDOS21A 


COPYKILL NDOS 21A LMOFFSET/CMD NDOS21A SUPRTREK DATA SA 


DAYOWEEK NDOS21A LP31CMD NDOS 21A SWITCH DATA SA 


DIETAIDS DATA 5A LUNARLND DATA 3B TANKWAR DATA SA 

DIETPLAN DATA SA LUNARLAND/CMD DATA 3B TEST2/CMD NDOS21A 

DIETST11TXT DATA SA LV1CONV/CMD NDOS21A TESTDAT2 NDOS21A 

DI ETST2/TXT DATA 5A PENCILJCMD NDOS21A TICTACTO DATA 3B 


DIRCHECKICMD NDOS21A PICTURE DATA SA UART DATA SA 


DISASSEM/CMD NDOS21A PILLBOX DATA 5A UART/CMD DATA SA 


DISK DUMP/NEW NDOS 21A REM/OBJ NDOS 21A UART/OBJ DATA SA 


Table 3. Sample print-out of SORT and LIST command. 
.. 

copy 23 games from your finan­
cial disk to your amusement 
disk with a single command, you 
still must go back and kill them 
to free the space. Purge reads 
the source drlve's directory and 
prompts Y or N for each entry 
just as copy does. Then as an 
extra precaution, it I is ts all the 
files to b~ killed on the screen 

drive to be read. This enables 
you to see what's on a disk and 
is certain ly faster than doing 
directory reads of 25 disks to 
find the program you want. If 
you're looking for a particular 
program, you still have to search 
a bunch of random lists; that's 
why I added the Sort and List 

function. It lets you feed in as 
many disks as you want; sorts 
the list into alphabetical order; 
and yields a printout, shown in 
Table 3. Notice that the entries 
are in order vertically, so column 
one contains entries from A to 
G, column two contains H to N, 
etc. I find this format easier to 

and asks if you are sure. If you 
are, each selected file Is dis· Program Listing 
played' and kllled. The Copykill 

10 ' ** * COPYKILL *** program uses this routine to kill 20 CLEAR 16800 
30 DEF I NT P- Z: DEFSTR A-H:DEFDBL M 
40 DEF FNA(X)=MID$( STR$(X) , 2,10 ) 

ail temporary Illes after a one 
drive copy. 50 ' 

60 ' *** CHECK FOR DATA STATEMENT ERRORS ***Finally, ail my disks are or­
70 ' *** (TO BE REMOVED AFTER INITIAL RUN) *** 

ganized. Now how about that 80 M=0 : FOR Z=l TO 175 : READ Zl:M• M+Z l:NEXT Z: RESTORE 
90 IF M<>36 4959 THEN PRI NT"DATA STATEMENT ERROR !! ":STO list I peeded? p 

The LPrint Directory routine 100 ' 
110 ' *** PATCH FOR FAST CMD "DOS COMMAND" ** was originally written for that. It 

LPRINTs each disk's directory 120 FOR z~0 TO 6:READ w1cz J :W2 (ZJ =PEEK(Wl (Z)l :NEXT z 
130 ~ATA 21690,21691,21692 , 217 29 , 21730 , 217 31,217 32 

In neat columns along with the 140 

150 ' *** PATCH FOR READING DIR & FREE *** 
disk's lb and free space (see 

Table 2.) It does so as fast as Program continues 

you can feed the disks Into the 

Let~know 8 weeks i~dvan~ ~that you~;,;--miss-;-single is~ of 80Micro~mputingl 
Attach old label where indicated and print new address in space provided. Al so include your I 

mailing label whenever you write concerning your subscription. It helps us serve you promptly. I 
D Address change on ly D Extend subscript ion D Enter new subscription 

O 1 year $18.00 O Payment enclosed D Bill me later I 
If you have no label handy, print OLD address here print NEW address here I 

-.J 
t.u 
~ Name _ ___________ ______ _ Name _ ______________ _ _ I 
-.J 

Address --- --------- - -- Address _ _ _ _ ___________ I><
i:i: 
u... 
<( City _______ State __ Zip __ City _ ______ State Zip _ _ I 
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160 DIM F{35) ,R{35) ,Fl{800) ,F2{35) ,H{40) 

170 FOR Z=0 TO 40:READ Zl,Z2,Z3:K4•VARPTR{H(Z)) :POKE K4


,zl · 
180 K4=K4+l:IF K4 >32767 THEN K4=K4-65536 
1 90 POKE K4,Z2:K4=K4+l:IF K4 >32767 THEN K4=K4-65536 
200 POKE K4,Z3:NEXT Z 
210 DATA 13,128,60 
220 DATA 13,148,60,13,168,60,13,192,60,13,212,60,13,232 

,60 
230 DATA 13,0,61,13,20,61 ,13,40,61,13,64,61,13, 84, 61 
240 DATA 13,104,61,13,128,61,13 , 148,61, 13,168,61,13,192 

,61 
250 DATA 13,212,61,13,232,61,13,0,62,13,20,62,13,40,62 
260 DATA 13,64,62,13,84,62,13,104,62 
270 DATA 13,128,62,13,148,62,13,168,62,13,192,62,13,212 

,62 
280 DATA 13,232,62,13,0,63,13,20,63,13,40,63,13,64,63 
290 DATA 13,84,63,13,104,63 
300 ~ATA 21,31,60,2,49,60,2,113,60,2,177,60 , 2,241,60 
310 
320 ' *** PATCH FOR FASTER SORT *** 
330 DIM S{200) ROOM FOR MACHINE LANGUAGE PART 
340 FOR Z=0 TO 9:READ S(Z):NEXT Z 
~~: ~ATA 8448,0,4352,0,774,19994,31095,4882,4131,-13833 

370 ' *** PATCH FOR DISK I/0 *** 
380 DIM P{250) ' ROOM FOR MACHINE LANGUAGE ROUTINE 
390 Rl=35 'BUFFER STARTS HERE 
400 FOR Z=0 TO Rl-l:READ P(Z):NEXT Z 
410 DATA -6691,8669,0,8448,15360,30173,-8957,1140,-6691 
420 DATA 465,0,17101,8260,-13053,17462,9839,-8960,-1539 

l 
430 DATA 2714,24704,17920,252,2049,0,0,350,7936,32,7952 
440 ~ATA 64,7968,96,7984,128,8000 
450 
460 CLS:INPUT"HOW MANY DRIVES TOTAL { 1-4 )";QD:QD=QD­

1 
470 IF QD<0 OR QD> 3 THEN 460 
480 FOR X=0 TO 35:F2(X)="TEMP"+FNA(X)+":0":NEXT X 
490 ' *** MENU *** 
500 FOR Z=0 TO 6:POKE Wl(Z) ,W2(Z) :NEXT Z ' *RESTORE DE 

LAY * 
510 CLS:PRINT,STRING$(32,"*") 
5 20 PRINT," COPYKILL MENU" 
530 PRINT,STRING$(32,"*") :PRINT 
5 40 PRINT,"l COPY - COPY ANY OR ALL DISK E'ILES" 
550 PRINT,"2 PURGE - KILL ANY OR ALL DISK FILES" 
560 PRINT,"3 LPRINT DISK DIRECTORIES " 
570 PRINT,"4 SORT & LIST DISK DIRECTORIES" 
580 PRINT,"5 EDIT DISK ID'S" 
590 PRINT,"6 DOS COMMAND" 
600 PRINT,"7 LPRINT FORM FEED" 
610 ' ADD YOUR OWN COMMANDS HERE 
620 PIHNT:PRINT," WHICH ONE ";:INPUT R:IF R<l THEN 5 

00 
630 FOR Z=0 TO 6:POKE Wl(Z),0:NEXT Z 
640 ON R GOTO 670,1130,1360,1520,1720,2030,2090 
650 GOTO 500 
660 ' 
670 ' *** COPY *** 
680 CLS:IF QD=0 THEN PS=0:PD=0:GOTO 720 
6 90 GOSUB 227 0 
700 INPUT"DESTINATION DltlVE";PD:IF PD<0 OR PD>QD THEN 7 

00 
710 PD$=":"+FNA(PD) 
720 IF PS<>PD OR PS>0 THEN 740 
730 INPUT"NO 1 DRIVE COPIES ON DRIVE ZERO lt";C:GOTO 50 

0 
740 IF PS<>PD THEN 760 
750 PRINT"HIT <ENTER> WHEN SOURCE DISK IS IN DRIVE";P 

S;:INPUT C 
760 GOSUB 2130:IF U=-1 THEN 500 
770 CLS:Q9=0:FOR X=0 TO U 
780 Fl (X)=F(X)+PD$ :F{X)=F{X)+PS$ 
790 C="":PRINT"COPY "+F(X)+" (Y/N)";:INPUT C 
800 R(X)=0:IF C="Y" THEN R(X)=l:Q9=1 
810 NEXT X 
820 IF 09=0 THEN 500 
830 C•"":CLS:INPUT"CHANGE ANY DESTINATION FILESPECS (Y 

/N)";C 
840 IF C<>"Y" THEN 920 
850 CLS:PRINT"HIT <ENTER> TO LEAVE UNCHANGED.":PRINT 
860 FOR X=0 TO U 
870 I F R(X)<>l THEN 910 
880 PRINT Fl(X)+" ? ";:LINE INPUT H 
890 I F H<>"" THEN Fl{X)=H 
900 IF INSTR(Fl(X),":")=0 THEN Fl(X)=Fl(X)+PD$ 
910 NEXT X 
920 CLS:IF PS•PD THEN PRINT"MAKE SURE SOURCE IS STILL I 

N DRIVE"; PS 
930 C="":INPUT"READY TO COPY (Y/N)";C 
940 I F C<>"Y" THEN 500 
950 IF PS<>PD THEN 1030 
960 FOR X•0 TO U 
970 IF R(X)<>l THEN 1010 
980 A$="COPY "+F(X)+" TO "+F2(X) :PRINT A$; 
990 CMD A$ 
1000 PRINT CHR$(27) ;:F(X)=F2(X) 

Program continues 

search quickly, and therefore cause they were set as large as 
worth the extra programming ef­ possible for t he Sort & List func­
fort. tion of Copykill. Each program 

You may have noticed the name stored requ ires one array 
unique disk IDs in the printout; element and 21 bytes of string 

where an ID would usually read space. 

simply NEWDOS or DATA, in· 


Obstaclesstead they read NDOS 21A or 

DATA 3B, for example. Having Here are some of the prob­

every disk with the same ID lems I had writing Copykil l. · 


seemed like a dumb idea, so I The following tricks led to 


zapped my own IDs in their thei r solut ion. First I wanted to 

place. At first I used Superzap copy programs from disk to disk 

by Aparat to do this, but later I without having to enter a COPY 

added the Edit Disk ID function command for every program. 

to Copykill. I wouldn't then have That was easy enough to do, 

to think in hex while working In with Copykill using COPY etc. It 

ASCII. The letters DOS within took longer than I felt was nec­

the ID, of course, indicate that essary, though. 

the disk will work in drive zero as I needed a patch of some kind 

opposed to data disks, which to get rid of the familiar delay 

will not. The A and B in the ID when using WHATEVER, enter­

number refer to sides A and B of i ng and leav ing DOS from 

the same disk, since i punch the BASIC. After a lot of disassem­

extra sector hole and use both bly and searching, I found the 

sides of each diskette. Now answer. The POKEs in line 630 

whenever a DIR is done, a remove that delay, allowing in· 

unique disk name appears on stant access to DOS commands 

the screen for visual indication (Program Listing 1). This patch 

and for Copykill to use in print­ remains in effect until the sys· 

outs. tern is rebooted, or, as I have 


I later added the remain ing chosen to do, the original code 
items to the menu for more func­ is POKEd back into place in line 
tions. I indicated with REM 500. This happens immediately 
statements where to add to the on return from the DOS rout ine. 
program and make the new This original code was PEEKed 
functions appear on the menu. and stored for furture reference 
Some areas for improvement in in line 120. 
the Copykill program might be For the technically minded, 
to store the cumulative index on these POKEs nullify two calls to 
disk, and, maybe, add a com­ a routine which generates a 
ment field with some editing checksum of the BASIC inter­
features to the alphabetized preter before jumping to DOS. 
printout routine for program Then it regenerates the check­
descriptions. sum upon return to BASIC to 

You may wish to change the make sure it remains intact. 
LPRINT" " statements t o If it's different, the system 
LPRINT CHR$(138), or simply reboots. Besides the annoying 
LPRINT depending on the type delay, this also prevents you 
of printer you have. These will from making intentiona l 
do a linefeed alone, instead of changes to BASIC should you 
printing a space, carriage re­ ever desire to do so. 
turn, and linefeed, and speed If you would like to remove 
up th~ printer operation, these delays permanently, you 

If you have only one drive, or can use SUPERZAP to modify 
you're not using NEWDOS by BASIC/CMD on the disk. The 
Aparat, the copy function w ill areas to be changed are in 
not work. Without NEWDOS you BASIC/CMD, relative sector 3. 
will have to change the DIR That's the third sector from the 
statements to your DOS format. beginning of BASIC/CMD (the 

Bear in mind that If your DOS first sector being zero). The fi rst 
is different, the POKEs in lines change is at MOD BA. What you 
60,140 and 260 will not work. should find is 41CD A453 which 
You will,t1ave to change the DIM shou Id be changed to 4100 0000. 
and Clear statements if you do The second change is in the 
not , have 48K of memory, be- same sector, MOD E2. CDAE 
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1010 	NEXT X 
1020 I F PS=PD INPUT"HIT <ENTER> WHEN DESTINATION DISK 

IN PLACE." ; C 
1 030 FOR X=0 TO U 
1040 I F R(X)<> l THEN 1080 
1050 A$="COPY "+F(X)+ " TO "+Fl(X) : PRINT A$; 
106 0 CMD A$ 
1070 PRINT CHR$(27); 
1080 NEXT X 
1090 I F PS=PD THEN 1270 
1 100 INPUT"HIT <ENTER> TO CONTINUE";C 
1110 GOTO 500 
1120 ' 
1130 	 ' *** PURGE ••• 
1140 	CLS:GOSUB 2270:GOSUB 2i 30 :IF U=-1 THEN 500 
1150 CLS:09=0:FOR X=0 TO U 
1160 F( X)sF(X) +PS$ 
1170 C=" ":PRINT"KILL "+F (X)+" (Y/N)";:INPUT C 
11 80 R( X)=0:IF C•"Y" THEN R(X)=l:09=1 
1190 	NEXT X 
1200 	IF 09•0 THEN 500 
1 210 CLS:Z=0:FOR X=0 TO U 
1220 iF R(X)<>l THEN 1250 
1230 PRINT TAB (Z*32);"KILL "+F(X); 
1240 Z•ABS(Z-l) : IF Z•0 THEN PRINT 
1250 	NEXT X 
1260 PRINT :C=" ":INPUT"ARE YOU SURE (Y/N) ";C:IF C<>"Y" 

THEN 500 
1 270 FOR X•0 TO U 
1280 IF R(X)<>l THEN 1320 
1290 A$="KILL "+F(X) :PRINT A$; 
1300 KI LL F(X) 
1310 PRINT" - KILLED." 
1320 NEXT X 
1330 INPUT"HIT <ENTER> TO CONTINUE";B 
13 40 GOTO 500 
1350 ' 
1360 ' *** LPRINT DIRECTORIES *** 
1370 	CLS:GOSUB 2270:GOTO 1400 
1380 	CLS : C="":INPUT"CONTINUE (Y/N) "; C 
1390 	 IF C="N" THEN 500 
1400 	GOSUB 2130:LPRINT F 
1410 	IF U=-1 THEN 14 90 
1420 	LPRINT" " 
14 30 	FOR Z=0 TO U STEP 4 
1440 FOR Zl=0 TO 3 
1450 LPRINT TAB(Zl*20) ; F(Z+Zl); 
1460 NEXT Zl 
1470 LPRINT" " 
1480 	NEXT Z 
1490 	LPRINT" ":LPRINT" ":LPRINT" " 
1500 GOTO 1380 
1510 	 ' 
1520 	 ' *** SORT & LIST ••• 
1530 ·CLS : GOSUB 2270 : 01 =0 
1540 	C="":CLS:INPUT"CONTINUE (Y/N)" ; C:IF C=" N" THEN 16 

10 
1 550 GOSUB 2130 : IF U=-1 THEN 15 40 
1560 	FOR X=0 TO U 
1570 Ol =Ol+l 
1580 Fl(0l)=F(X)+STRING$(13-LEN(F(X)) ," ")+LEFT$(H(36 

) ' 8) 
1590 	NEXT X 
1600 GOTO 1540 
1610 	DEFUSR0=VARPTR(S(0)) 
1620 	FOR Zl=l TO 01-l : FOR Z2=Ql TO Zl+l STEP -1 
1630 IF Fl(Zl)>Fl(Z2) THEN S( l ) =VARPTR(Fl (Zl)) :S( 3)=V 

ARPTR(Fl (Z2)) :Z=USR0 (Z) 
16 40 	 NEXT Z2: PRINT Ql-Zl; : NEXT Zl : Q2=Ql/3+.8 
1650 	FOR X=0 TO Q2:FOR Z=0 TO 2 
1660 IF X=0 LPRINT TAB(Z*28) ;"PROGRAM DISK ID ":: G 

OTO 1690 
1670 IF X=l AND Z=0 LPRINT" ":LPRINT" " 
1680 LPRINT TAB(Z *28) ; Fl (X+Q2* Z) ; 
1690 	NEXT Z:LPRINT" ":NEXT X 
1700 	GOTO 500 
1710 	 ' 
17 20 	 ' •• • EDIT DISK ID *** 
1730 CLS:Q=0 : GOSUB 227 0 
1740 	TRACK=l7:SECT=0:RW=0:GOSUB 1920 
1750 Al="":FOR Z=Rl+l04 TO Rl +l07 
1760 K=P(Z) :IF K<0 THEN K=K+65536 
1770 Zl=K/256:Z2=K-Zl*256:Al=Al+CHR$(Z2)+CHR$(Zl) 
1780 	NEXT Z 
17 90 	 PRINT Q; "DISK ID ( IF ITS "; 
1800 	PRINT CHR$(3 4 )+Al+CHR$(34)+ " HIT <ENTER>) ? "; 
1810 	LINE INPUT C 
1820 	IF C<>" " THEN A1=C ELSE GOTO 1910 
1830 	IF LEN(Al)<>8 THEN PRINT"MUST BE 8 CHARACTERS" :GOT 

0 17 50 
1840 	 ' ••• WRITE DI SK ID ••• 
1850 	FOR Z=0 TO 3 
1860 K=ASC(MID$(Al,l+Z*2,l))+ASC(MID$(Al,2+Z*2,1))*25 

6 
1870 IF K>32767 THEN K=K-65536 
1880 P(Z+Rl+l04 ),;K 
1890 	NEXT Z 
1900 	TRACK=l7 : SECT=0:RW=l:GOSUB 1920 
1910 	C= "": I NPUT"CONTINUE (Y/N) " ;C:IF C="N" THEN 500 

Program continues 

53C2 should be changed to 0000 merits and pass arguments to 
0000. Please note that these and from it just by knowing 
changes are for NEWDOS and which array element that part of 
wil not work with TRSDOS! the code was in. The array could 

I also wanted to be able to be DIMed to any size, too. The 
read the disk directory into bubble sort itself is written in 
strings that a BASIC program BASIC for simplicity, but the ac· 
could use for sorting or prompt­ tual string manipulation is done 
ing. At first I displayed the direc­ in mach ine language. The code 
tory on the video screen with for the language part is loaded 
DIR, then PEEKed at t he screen into the S integer array with the 
where I knew the entries would READ loop in line 340. Each 
be until I found an entry of all string swap is called with USRO, 
spaces. with the location (VARPTR) of 

The same applied for FREE. the appropriate strings in S(1) 
This produced the desired re­ and S(3). 
sults, but again it seemed very The speed advantages of the 
slow. After some thought, I de­ machine language routine are 
cided that a faster way would be twofold. First, only the string 
to point the appropriate number pointers are swapped, so the 
of string pointers (found usirig strings themselves never have 
VARPTR) at the screen. From to be moved; second, since the 
then on, anything appearing on strings are never moved, no tern· 
the screen in those locations porary buffer strings are created 
would also be in the correspond· by BASIC. BASIC's garbage col· 
ing string. Fortunately, it's not lection routine, therefore, is 
as hard to do as it is to explain: never invoked. When sorting 

Line 160 sets up an array of strings in a relatively full string 
strings called H, and iines space, this overhead time can 
170-200 find the string pointers account for more than 95 per· 
and POKE them to point to their cent of sort ing time. 
respective screen locations. I also wanted to change disk 
From there it's easy. Anything IDs. This involves writ ing a ma· 
on the screen where the ~oint ­ chine language routine to read 
ers point is also in that string. and write disk sectors. It is not 
When the directory is displayed, really a trick, but it is interesting 
the first entry on the screen Is and useful. The BASIC part of 
also in H(O), the second in H(1 ), the routine is in lines 1930 to 
etc. When FREE is entered, 2010, and the machine language 
H(36) points to the free space on routine is loaded into integer ar· 
drive 0, H(37) to drive one, etc. As ray P. It is done in the same man­
soon as the information appears ner as the sort rout ine. Although 
on the screen these strings are Copykill must access only one 
transferred to another string ar­ location on the disk (track 17, 
ray. The reason for this is that sector 0, MOD DO, eight bytes), I 
when the information disap­ deliberately added t he neces­
pears from the screen, it disap­ sary code to the GOSUB state· 
pears from the H strings. ments (lines 1740 and 1900) to 

Finally, I wanted a faster sort select track and sector. This is 
than was available in BASIC. I to illustrate how it is done. RW is 
didn't want, however, to have to zero for reading and one for writ· 
protect memory and load a ing. 
machine language file, or any of This is a skeletal routine and 
the other nuisances associated the only error recovery is to dis· 
with machine language links to play t he error number on t he 
BASIC. screen. The error codes can be 

I tried all kinds of ways to found in the DOS manual, pages 
avoid this "one program for the 6-12. 
price of two" problem. The DOS Command function 

I tried POKEing the code into simply does a CMD whatever 
strings, which worked for small you enter and the Print Form· 
routines although there were feed does just that. These are 
problems passing arguments. I all the functions I've installed, 
then realized if I were to use an the rest is up to you! 
integer array, I could load the Copykill is available on cas· 
routine directly from data state· sette from the author.• 
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if He'd used selecttm 

it wouldn't have taken seven days 


Learn SELECT
0 

in just 90 minutes. A whole new word processing software 
concept that kicks the coded key habit and frees you from compl icated instruc tion 
manuals. SELECT is fast . SELECT is logical. Wi th single key mnemonics, you 'll use 
dozens of commands that instant ly access the rich capabili t ies of t his system. There's 
nothing like it. 

Simply hit "C" and you' ll be ready to Create a document. 
Key "I" and you'll be in the Insert mode. 
Key " M" and Move ent ire blocks of text ... and key dozens more. 

That 's all there is to it. You' ll get all that word processing software promises ... plus a 
few surprises. 

SELECT with SUPERSPELL: The only microcomputer software with an integrated 
spelling dictionary. To proof your text all you do, of course, Is to key "S". SUPERSPELL 
with Its 10,000 word dict ionary scans your text at computer speed then displays and 
corrects all your typing errors. You can Increase SUPERSPELL's word power and 
custom ize the dict ionary by adding new words, one at a time. Ask to see It today at 
your local dealer. 

SELECT with SUPEASPELL .. . just a litt le byte more.TM 

SELECT will run on any machine that uses CP/M or MP/M' ·or Its derivatives. 
It needs 40K of RAM and two disk drives. Specia l version now available for 
Hadio Shack Mod 11· .. and Apple w • " . 

s e e ct >" SO · SELECT and SUPERSPELL are trademarks of Select Information Systems Inc. 11•11 ......, ''CP/M and MP/Mare trademarks of Digital Research . 
•••••··-- '"A trademark of Tandy Corp . 
••• • • • • • , · ···A trademark of Apple Computer Inc. 

INFORMATION SYSTEMS 919 Sir Francis Drake Boulevard • Kentfield, California 94904 • (415) 459-4003 
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GET ORGANIZED 

With These Utility Programs From Instant Software 


FIND IT QUICK 

Put an end to the Misplaced Informa­

tion Syndrome! Here is a reliable, fast, 
subject-oriented information locator­
FIND IT QU IC K! This information in­
dexing and retrieval system is versatile and 
flexible - the ideal tool for doctors , 
lawyers, engineers, businessmen, educa­
tors, anyone who needs to locate informa­
tion. 

Designed with a journal/ magazine for­
mat, FIQ is versatile enough to be used to 
store and retrieve any type of reference in­
formation including client lists, vendor 
advertisements, report bibliographies and 
more-even poems and famous quota­
tions. Subjects can be indexed or called 
according to author, journal and date or 
by up to nine keywords that you deter· 
mine. Keywords can be used singly or in 
combination during the search routines. 

FIQ can be used by anyone. It requires 
no special skill, just the ability to type. Ar-

tide references to be stored can be pre­
selected and then entered into the system 
by a secretary or assistant. The contents 
of entire file cabinets can even be indexed 
and stored! 

FIN D IT QUICK requires a minimum 
system consisting of a TRS-80 Model I 
Level II with 16K of RAM, an Expansion 
Interface with l 6K of RAM and at least 
one disk drive. Up to 1080 items can be 
stored o n one data disk. Instant Soft­
ware's T iny DOS operating system is in­
cluded on the program disk so that you 
can use the program without fuss or 
bother. 

Make your computer work like your 
own personal librarian with FIND IT 
QU ICK. Can you afford to wait another 
day? 
Order No. 0258RD $49.YS. Disk 

InstantSoftwareM 

PETERBOROUGH, N.H. 03458 

MASTER DIRECTORY 
The MASTER DIRECTORY is a disk 

file storage program that reads the files on 
all your disks and stores the file names and 
extensions and even records the free space 
on each disk. All you have to do is number 
the disks in your library and the MASTER 
DIRECTORY will keep track of their con· 
tents. You can read the names, displayed 
alphabetically, search the DIRECTORY 
for file names and extensions, delete disks 
and search for free space. You can store 
5<XXl files or 320 disks, whichever comes 
first. 

Your disk storage problems are over now 
that the MASTER DIRECTORY is here. 
This package requires the following 
minimum system: 
I. A TRS-80 Level II with 16K RAM. 
2. An Expansion Interface. Order o. SOOSRD (disk-based version) 
3. One (or more) disk drives. $29.95 

..-----TO ORDER:----., 
SEE YOUR LOCAL 

INST ANT SOFTWARE DEALER 
2 OR CALL TOLL-FREE v 

1-800-258-5473 

Performance. At a price you can afford. The 
basis on which our company has built a 
reputation that spans hundreds of software 
sales in seven countries. 
Pensa-write 2 - A new generation word 
processing system that's flexible, versatile, 
lightning quick, and includes system fea­
tures unparalleled in the industry. 
- In memory capacity of 19, 199 characters 
in a 32K machine. 
- full editing capabilities including; global 
search and replace, fully controlled trans­
parent cursor, insert and delete functions, 
keyword searches, non-printing com­
ments, forward and backward scrolling, 
complete word wrap-around and much 
more... 
- user orientation features included on sc­
reen such as time and date, program loca­
tion, current free memory space, words in 
memory, and the amount of free disk space. 
- direct0ries for all drives available on 
screen without exit to DOS. 

- sophisticated program structure tha t 
will allow the addition of program modules 
that will enhance the editor, your initial 
purchase will include editor and general 
purpose printing program. Enhancement 
modules will include mailing list, basic file 
editor, report printer, letter printer and 
others, and will have prices ranging from 

4441 WEST FIRST AVE. VANCOUVER, B.C., V6R 4H9 

$39.95 to $79.95. You may also write your 
own programs which you may integrate 
with the processor. Up tO 20 commands 
may be specified. 
But there's more. Pensadyne computer ser­
vices believes that after sales service is vital 
to the fu ll implementation and support of 
our programs. Should a problem arise with 
one of our programs, we have a 24 hour 
service department where you can call and 
get your questions answered. We guarantee 
it. In writing. We want you to like what we 
do for you, because if you do, then you'll 
come back again in the future. The price of 
the Pensa-write 2 word processing system. 
Just $79.95. Manual $10.00 (deductable). 
Pensadyne. Giving you the power to think. 
Send cheque. money order or order by phone. 24 
hours. 7 days a week. Mastercharge and Visa 
cards welcome. . ,[_,, .,,, 


.,, =:J i. ....... .; •..J Ji. v207 

COMPUTER SERVICES 

604-224-3107 
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ELS El7 40 
1920 	 ' *** DI SK IO **• 
1930 	P(l0)=TR*l0+SE 
1940 	I F RW=0 THEN P( l 4)=17 462 ELSE P(l4)=17468 
1950 	IF RW=0 OR 0 <>6 THEN 1970 
1960 	IF PEEK( l 8151) =168 THEN POKE 18151,169 ELSE O=l GO 

TO 2000 
1970 	 P(22)=2048+PS 
1980 	DEFUSR=VARPTR(P(0)) : P(2)=VARPTR(P(Rl-16)):P(4)=VAR 

PTR(P(Rl)) :O=USR(Z) 
1990 I F PEEK(l8151)=169 THEN POKE 18151 , 168 
2000 H' 0 0 0 AND 006 THEN PRINT"DISK ERROR I" ; 0: INPUT 

c 
2010 RETURN 
2020 ' 
2030 ' DOS COMMAND 
2040 CLS :LINE INPUT"WHAT COMMAND ? ";A 
2050 CMD A$ 
2060 IF INKEY$= "" THEN 2060 
20711 GOTO 500 
2080 ' 
2090 ' ** * LPRINT CHR$(12) *** 
21 00 LPRINT CHR$(12); 
2110 GOTO 500 
2120 ' 
2130 ' *** READ DIR FROM SCREEN *** 
214 0 A= " DIR "+PS$ 
2150 IF I$="Y" THEN A=A+" (I)" 
2160 CMD A$ 
2170 F="FILE DIRECTORY "+H(36) 
2180 FOR X=0 TO 35 
2190 Z=INSTR (H(X) , " ")-1 
2200 F(X)=LEFT$(H(X) ,Z) 
2210 IF Z=0 THEN U=X- l:X=35 
2220 NEXT X 
2230 I F R<>3 THEN 2260 
2240 CLS : CMD"FREE" 
2250 F=F+" "+H(37+PS)+" GRANS FREE" 
2260 RETURN 
2270 ' ** * INPUT SOURCE DRIVE *** 
2280 IF 0D=0 THEN PS=0 : GOTO 2300 
2290 INPUT" SOURC E DRI VE" ; PS : IF PS<0 OR PS>OD THEN 2290 
2300 PS$=" : " +FNA(PS) 
2310 IF R<> 3 AND R<>4 THEN I$="Y":GOTO 2330 
2320 INPUT" INCLUDE INVISIBLE ENTRIES (Y/N)";I$ 
2330 RE TURN 

is HAAD LDP'r' 

STDAAUE 


a problem? 

Here's the ideal way to keep your 

growing collection of 80 Micro­
computing in order! The 80 Micro­
computing Li brary Shelf Boxes. 

.. sturdy, corrugated, white, dirt-re­
sistant boxes will keep your issues of 80 Microcomputing orderly 
and ava ilable for constant reference. Self-sticking labels are 
available for the boxes. too, not on ly for 80 but also for Kilobaud! 
Microcomputing, 73 Magazine, CQ, QST, Ham Radio, Personal 
Computing, Interface Age, Byte and Radio Electronics. Ask for 
whichever labels you want with your box order. Each box holds a 
full year of the above magazines. Your magazine library is your 
prime reference: Keep it handy and keep it neat with these strong 
l ibrary shelf boxes. One box (BX1000) is $2.00, 2- 7 boxes [BX1001) 

are $1.50 each, and 8 or more boxes [BX1002) are $1 .25 each. Be 
sure to specify which labels we shou ld send. Shipping and han­
dl ing charges are $1.00 per order. Call in your credit card orders 
on our toll free l ine 800-258-5473. or use the order card in the back 
of the magazine and mail to: 

Peterborough,[fQ microcomputing J 
NH 03458 

Please allow 4-6 weeks for del ivery No COD orders accepted 

.... see List of Advertisers on page 306 

TEXAS COMPUTER SYSTEMS 
1tad1e lhaek 

Authorized Sales Center 

COMPUTERS 
MODEL II 64K 

$3349 
Model Ill 16K Liii S849 
Color Computer 4K LI S339 

An excellent computer for you r business needs. 
Easy ex pa nda bility & compal1b1l1ly. No formal 
operator training needed . All accessories avai lable 
- disk expansions. printers and sotrware Qu ick 
dellverv·airfreigh t from Da llas . 

Model Ill 32K 2 Disks • SCan 
Pocket Computer & Acc. SCan 

PRINTERS 
DAISY WHEEL II 

$1695 

Carbon ribbon ty pewriter quality tor word processing. 43 
cps. Standard Cen1ronics parallel interlace. Full 16" 
wid th. in dividual sheels or frict ion teed . Tractor feed 
$250 extra. Fastest Da isy Whee l availab le at th is price. 

EPSON ·MX-80 
SCall 

Letter quality matrix s1m1Jar to Une Pnnter IV and 
Ce ntron ics Prin ter but has full software co ntrol of 
40. 80. 66 or 132 columns 80cps b1direclional. 
lractor feed . disposable prinlhead $300 less than 

neares t competitive prmter Best buy 1n multt·st rike letter qualit y prin ter. Lists at $645. 
Ou r pri ce inclu des cable & sh ippin g 

CUSTOM SOFTWARE FROM TCS 


ANADEX 9500/9501 
$1385 

LINE PRINTER V 
$1616 

LINE PRINTER VI 
$1015 

Model I & Ill Programs 
for the Epson MX-80 Printer 
VOiu ge1 6 progr.1ms f01one~ price Ahbliilry on d1s1t 01bPtol Prl>' 
gr;tl'l'lS .111d suDfout1nes dn1gneci lOI l}llflll'\ll mu1m11m us.. ot 1he EP· 

son M ~ ·IC prinier 


l tlUTT / 111-PrOOuce l.lr9fi 111.1pfltt leners .111<1 dump1~ to the 

piif'l1er/scrten/ disk Woru trom ariy Bn1c pr09r~ 

IPIOlf/ ...-SU1>routi11t to U SJJy llW ill o1 lhe EPSON printer com· 


:~~·.~~ru:~~r..:8:::rr:.~h™JO commands iCCHSlble 
1rom any Buie p1ogram Auto ~nt centenJ'lll. litln w1111 bordtrs . e1c 

H~7.tj~o;;~~w:i~;:':11 1oo· s ot ftEM 1en1.1r~s 10 gu1ot 

you t1w11 Ille use ol your tom1>11ler 

Jl(l PITCM- A WICll IONEWOOS 2 lfao· s Jl(l SCIWI pnnter 1\11'11;· 


:v::r1in~rc::! 1~'::=':".!:~hel)~r.:a~~:~:.;~":t"~~ 
ide.ls. concepts. & 1!outlle sr10011ng t19s 

Model I or 111. Tape or Disk 

$39.95 tor all 6 programs 

$29.95 if purchased wilh Epson printer 


The DOS Disk library of Programs 
A h1>1ary ot !> pr09 t¥M 10! ~fWDOS&O. NEWOOS 2 1. TRSOOS 
(Modlll & IHI 

IM•Mll•T- A super direcll)()·mamlena nee PfOQrllll Pur111 . copy. 

200Cps 719 01 9x9 main-. oot a<ld1enao1t gu pl'1iu. uutlent 
Qu<ihl) & puce 10. 12. 13 3. 16 7 ( po 6 or 8 lpl, 5tJllOar4 
pa1al'le1. sen.t.1nclt111rtn11oop1111tffaces~ed 

16Qcp$ Clf.s1gntd IOI hHyY OIJSlllHS llW. &OlltCllDNI, 1J9 
~lf1• 

fut. VefHtile. U1tn $11'1\lle SllHI! & 1)11'1 1tcl torms , IOOcps 
l>iclit.Chon,.a. 10w ptOlllt l 1SI $1160 

re!WTl8, 11· lo1111.11.etc , quttkly wnllminimum l~p+ng S11per gr1pl'llc 

:1l~:l:1:J~lr~~~ master dirKtory o1 a11111e1 on .-our hbfar)' o1 
diskettes Mu11rfilt1s N l'ldt.aon"•Sk. l'I040ft ll'lotll\Ol)'. IOl' l'l\b· 
1m1,1111 spe«1 Accns .1nylilt 1n 2 seconds 48K supports 200dlsk· 
enes 32KabolltHXI T1'1.u -Ull'liilnllourtonm 1000is1<ttlt5 1hru 
$J$tem 
CNAllRDIU l -A ! U?fi Cfl.llfllflg tilt CrNliOn ed1I01 & HS.molt!' 
I01 NEWOOS80 . VflfY lnl , enylo use P.ucls 11'1d edits uislingfiles 

=:~·~ttu~,&~tt:lli~li~1us:r'!1~l.l~'i:n~~ 
IAIMIU - Mainu1ns ucellieni records of 11110 11.1s us• & comolelt 
l tp«IS on MPG. t1C Also ?JO'riaeS c;,1 r11.1inte11.1rice a lietls 

Model I or Il l Disk S39.95 lor all 5 programs 

lntlnhe l•alc DIU:ette 
A cl.isk1n1 ol PIOQ•ilmSwrmen NI RACET s lnhl'lllt 8.lsic Uur musl 
havt lnl11'1i1t 8Ui( (tioolll lllOd~le!) htr~ uwlul piog11m wit~ 
ftEM rtm11ks to gulClt you in • .ny use ot l l'le 100 •~11.1 comtn.11 ncls 
proviotc11>Y lll•S sotTware system 

lll(luded on tht<110 is poog1~m1cma1nu11n1 \lideo C.1swtt•libi1ry, 
an1t1 ·memory Ma1~ng LISI, a d9mllnstration al ~•lri• Ttchniqun al'ld 
tQuallOl'I SOlullOl'I . a strttn 11\f)ut s~sl&m rou:r1M Also a complete 
al1icle on lnlinitt 8.lsK: with valuatllt tnf01mal1011 on comm;md1 tl!.11 
are glossedMr il'l tl'ltOl'llll'li lOOCumenu.tion 

Model I or 111Disk only S39.95 

We can Air Freight from Dallas to major alp near you for fast . efficient service. Call lor inlormation. 
' Payment. MontyOfdt1.C.asl'lltf 'sChtck, Cer1i11«1 Chtek. P'lrwnal "No W: out·ol·stalt . TX adll 5% 
Check s require 3 wks. 10 cit.I• VISA . MC, aOd 3% 'All ilems 1"4W, Qu.afll'llted ~ fl'lafluliCll1ltt' 

"Prictossubf9Ct 1o cl'llngeany llmt. 'Otllvtry subjKI to •~•Uability 
"SNpplngtll'Ul . OWl«I bl' p!lonf 

"' 25TEXAS COMPUTER SYSTEMS 
An Auth0<i1ed ~ADICI SIW:K~ Sal" Center f701 

Box 1174, Brady, Texas 76825 
TOLL FREE Number 800-351-1473 

Texas Residents 915-597-0673 

80 Microcomputing, June 1981 • 231 

http:comtn.11


UTILITY 


I 
I 
l 

A disk rotational speed display program. 

Soft Tach 


Daniel North 
1150 W. 29th St. 
Apt. 2 
Los Angeles, CA 90007 

After a few unexplainable er­
rors while using a disk sys­

tem, you may begin to wonder if 
all that expensive hardware is 
shooting craps. Of course, not 
everyone has the equipment or 
the desire to electronically test 
and set al l the operating pa­
rameters of a disk system, but 
there is at least one thing that 
can be done easily with soft­
ware. Only a short BASIC pro­
gram is needed to test and set 
the disk rotational speed. 

Since all operations carried 
out by the TRS-80 are timed pre­
cisely by a crystal c lock, the exe­
cution time for any series of op­
erations can be calculated ex­
actly. The program presented 
here uses a machine language 
program which counts. It starts 
when the Index hole In the disk 
is sensed and stops when it 

Program Listing 1. Software Check of Disk Speed 

10 M=32100 
15 REM POKE THE MACHINE PROGRAM INTO MEMORY 
20 FORN=lT067 
30 READ D 
40 POKE M,D 
50 M=M+l 
60 NEXTN 
70 DATA 243,62,1, 50 ,225 ,55,33,236 ,55, 54,3,1,0 , 0,205,96 
80 DATA 0,205,160,125 , 62 , 1,50,225 , 55,1 ,0,125,17,0,0,203 
90 DATA 78,19,40,251,123,2,3,122 , 2,3,62 , 24 ,185 ,40, 12 
100 DATA 197,1,208 , 7 ,11,120,177 , 32,251,193,24 ,225,201,2 

03 
110 DATA 70,32 , 252,201,227,227 , 201 
120 PRINT "MEMORY SIZE MUST BE SET TO 32000" 
130 INPUT "DRIVE NO . ( 0- 3)";DN 
140 DN=2 [DN 
145 REM POKE THE DRIVE NUMBER INTO THE MAC HI NE PROG 

RAM 
150 POKE 32121,DN :POKE 32102,DN 
160 DEFUSR0 = 32100 
170 INPUT "PRESS ENTER TO BEGIN";XY$ 
180 A=USR0(0) 
190 REM FIRST TWO COUNTS ARE NOT RELIABLE 
20 0 MB=32004 
210 RT=0 
220 REM GET COUNT VALUES FROM MEMORY BUFFER 
230 FOR N=1T010 
240 LB=PEEK(MB) 
250 MB=MB+l 
260 HB=PEEK(MB) 
270 MB=MB+l 
280 REM COUNTER • LOW BYTE + (H I GH BYTE * 256) 
290 CO=LB+ (HB*256) 
300 REM TIME PER REVOLUTION AT 4 . 0 MHZ 
310 TM=(13022.5 + C0*7 .5 )/l000000 
320 REM TI ME PER REV . AT 1 .774 MHZ 
330 TM= TM * 4/1 .774 
340 RPM = 60/TM 
350 REM SUM UP RPM'S TO GET AN AVERAGE 
360 RT =RT+RPM 
37 0 PRINT RPM 
380 NEXTN 
390 AV =RT/10 
400 PRINT "AVE=";AV 
410 GOTO 160 
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passes it again. The loop which 
tests for a hole and increments 
the counter takes 16.911 micro­
seconds with the TRS-80 clock. 
A disk operat ing at 300 RPM 
makes one revolution in 0.2 sec­
onds. By dividing, it can be seen 
that the timing can be checked 
to one part in 11827 or .025 RPM. 
Running the program shows 
that disk speed will vary more 
than this between consecutive 
revolutions so it is plenty ac­
curate. 

The program consists of two 
parts: one in machine language 
and the other in BASIC. The ma­
chine language port ion is ac­
cessed f rom BASIC by the USRO 
statement. It turns on t he disk 
drive, waits one second for the 
speed to stabilize, and then 
counts for ten consecutive revo­
lutions of the disk. The ten 
counts are stored in a buffer 
area set aside in memory. The 
BASIC part of the program 
PEEKs into the locations where 
the machine language program 
stored the counts. Then BASIC 
is used to convert the counts in­
to 10 RPM values. These values 
are averaged. The 10 RPM val­



ues and the average are printed completely passed. This second microseconds and is the num­ necessary to use the RS Editor/ 
on the screen. part of the loop takes a constant ber used in the BASIC program. As.sembler Manual. With each 

Since the machine language amount of time that must be The reason for using the 4 MHz instruction in the manual there 
portion of this program is so added to the time taken by the value is explained below. is a line that says " 4 MHz E.T.:" 
short I have simply POKEd it in­ counter. Execution of this part To determine how much time followed by a number. The num­
to memory from a series of da­ at 4 MHz would take 13022.5 is taken by a Z-80 instruction it is ber is the amount of time need­
ta statements. However, the as­
sembly listing from which the 
data statements were general· 
ed is included. 

To assemble programs which 
use disk it is necessary to get 
hold of the data sheet for the 
Western Digital FD1771 (the 
disk controller chip) or prefera­
bly the Radio Shack Expansion 
Interface Service Manual. The 
manual contains the Western 
Digital data sheet and other 
useful information. The FD1771 
floppy disk controller is a com­
plex IC with an instruction set 
comparable to that of the Z-80. 
Without knowing how the in­
structions work it is impossible 
to make sense out of any as­
sembly listing which uses the 
disk. 

There are two parts to the tim­
ing loop. The first part is the 
quick loop wtiich looks for the 
hole and increments the count­
er. At ttie speed of the counter 
that little hole in the disk 
represent~ quite a gap. There­
fore, after the hole has been 
sensed there is a test to see if 
this is the eleventh revolution. 
After that a loop kills time for 
about one tenth of a revolution 
to ensure that the hold has been 

7D00 
7D64 
7D64 F3 
7D65 3E01 
7D67 32El37 
7D6A 21EC37 
7060 3603 
7D6F 010000 
7D72 CD6000 
7D75 CDA07D 
7D78 3E01 
7D7A 32El37 
7070 010070 

7D80 110000 
7D83 CB4E 
7D85 13 
7086 28FB 
7D88 7B 
7D89 02 
7D8A 03 
708B 7A 
7D8C 02 
7D8D 03 
7D8E 3El8 
7D90 B9 
7D91 280C 
7093 cs 
7094 010007 
7D97 0B 

7D98 7 8 
7D99 Bl 
7D9A 20FB 
7D9C Cl 
7090 18El 
7D9F C9 
7DA0 CB46 
7DA2 20FC 
7DA4 C9 
0000 
00000 TOTAL 

Program Listing 2. Assembly Language Listing 

00100 BSTRT EQU 32000 
00110 ORG 32100 
00120 DI 
00130 LO A,01H ; DRI VE NO. POKED HERE FROM BASIC 
00140 LD (37ElH) ,A ;FLOPPY ON 
00150 LO HL, 37 ECH ; COMMAND/ STATUS REG OF DISK CONTROL fl~ 
00160 LO (HL), 03H ; SEEK TRACK 00 
00170 LO BC, 0 0H ; LOAD DELAY COUNTER 
00180 CALL 060H ;l SEC DELAY 
00190 CALL BUSY ;WAIT FOR SEEK TO F INISH 
00200 LO A,01H ;DRIVE NO. POKED FROM BAS I C 
00210 LD (37ElH ) ,A ; CONTINUE FLOPPY 
00220 LD BC,BSTRT 
00230 ;THE FOLLOWING ENTRIES ARE USED FOR TIMING . 
00240 ;THE 4MHZ EXECUTION TIME FOR EACH INSTRUCTION IS 
002 50 ;GIVEN IN THE TRS-80 EDITOR/ ASSEMBLER MANUAL. 
00260 ;BY ADDING UP THE 4MHZ INSTRUCTION TTMES ANO 
00270 ;MULTIPLYING THE RESULT BY 4/ 1.774 THE EXECUTION 
0028 0 ;TIME AT TRS-80 SPEED CAN BE CALCULATED. 
00290 LPl LD DE,0000 ;DE CONTAINS TIMING COUNTER 
00300 LP2 BIT 01, (HL) ; TEST FOR INDEX HOLE 
0a310 INC DE 
00320 JR Z,LP2 ;COUNT UNTIL NEXT INDEX HOLE 
00330 LD A,E 
00340 LO ( BC), A ;LOW BYTE OF DE TO BUFFER 
00350 INC BC ;BUMP BU FFER POINTER 
00360 LO A,D 
00370 LO (BC),A ;HIGH BYTE TO NEXT BUFFER ADDRESS 
00380 INC BC ;BUMP BUFF ER POINTER AGAIN 
00390 LD A,24 ;NEED A TOTAL OF 12 COUNTS BECAUSE 
00400 CP C ;FIRST TWO MAY BE I NCORRECT 
00410 
00420 
00430 
00440 
00450 
00460 
00470 
00480 
00490 
00500 

LP3 

JR 
PUSH 
LO 
DEC 

LO 
OR 
JR 
POP 
JR 

Z, OONE ; LOOP 
BC 
BC,2000 
BC ;LOOP FOR 

;TO MAKE 
A,B 
c 
NZ,LP3 
BC 
LPl 

FOR 12 REVOLUTI ONS 

.029 SECS. APPROX. 1/ 10 REV. 
SURE INDEX HOLE HAS PASSED 

00 51 0 DONE RET RETURN TO TH E BASIC PROGRAM 
00 520 BUSY BIT 00, (HL) ; {HL) CONTAINS CON ROLER STATUS REGISTER 
00530 JR NZ,BUSY 
00 540 RET 
00550 END 

ERRORS 

TRS·SO LINE PRINTER 11 

1111111111 Pilllili .11111111_ 40%0R0;~:., 
BRAND NEW TOP QUALITY EXACT REPlACEMENT RIBBONS Send order blank below &

FOR ALL OF THE'DOT MATRIX 'tRs-ao; &CENTRONICS PRINTERS: PAYMENT (Min.$20 ) TO: 
Your 

ANCIE LABORATORIES 
9202·9206 BALTIMORE BOULEVARD 

18.95 +Tax (3 PACK) COLLEGE PARK. MD 20740 


TRS·SO LINE PRINTER Ill 21.95 +Tax (IN CART) 9.95 PER (RIBBONS ONLY) (301) 345-6000 


TRS-80 TRACTOR FEED 
 18.95 +Tax (3 PACK) 11 .95 PER 3 PACK 

CENTRONICS MOOS 700-704 18.95 +Tax (3 PACK) 11.95 PER 3 PACK 

CENTRONICS #730 18.95 +Tax (3 PACK) 11 .95 PER 3 PACK 
CENTRONICS #737 18.95+ Tax (3 PACK) 11 .95 PER 3 PACK 

CENTRONICS #779 
 18.95 +Tax (3 PACK) 11.95 PER 3 PACK 

·MrN-fMuM· · -c:;;~-lYeR: ·sio.o(t ·Ho-shliiiiln.g·cha·r-ges ·cir -ta.xes:· ·· ·- ·-. 
PLEASE SEND ME: __C·700, 3 RIBBON PACKS & __J·J RIBBONS . 

I Will USE THESE RIBBONS ON A PRINTER. 


$ ENCLOSED ... : ..... SEND C.0.D. ( ) 
Narne~~~~~~~~~~~~~~~~~~~~~~~~--

Address~--~~------------------1
i City, State, Zip : 
t .. ··-- -.• -. - .... - . - -- . - .A.N_C!~ ~~o.R~!l!.RJ~S•• !~~~:9_2,?~-~·!'!":':'! ~!."~~ !:!''!~·-':.·~~ ~.o.~<!7_•_?_ --~Ql·-3.:1.?;~999. J 

...see List of Adverti sers on page 306 80 Microcomputing, June 1981 • 233 



Keep your library of 80 Microcomputing safe from loss 
or damage in these handsomely appointed binders with 
rich dork green covers and gold lettering. Each binder 
holds 12 issues making on EXCELLENT REFERENCE HAND­
BOOK. Several binders form a quality library you con be 
proud of. 

S7.50 eoch ... :Hor S 21 . 7 5 . .. 6 for S42.00.. . 
Postoge poid in USA. Foreign orders pleose include S2.50 for postage. 

Send check or money order only to: 
80 MICROCOMPUTING BINDERS 
P.O. Box 5120, Phila. , PA 19141 

Allow 6-8 weeks for delfvery. Please no C.0.0. orders. no phone orders. 

ed to execute that instruction 
using a 4 MHz clock. The TRS-80 
uses a c lock of 1.774 MHz. It 
would be possible to convert the 
times for each instruction by 
multiplying by 4/1.774 or about 
2.2548. However, it is easier to 
add up all the times as if the 
clock were 4 MHz and then mul­
tiply by the conversion factor. 
For instance, the timing loop 
that the program uses is: 

LP2 BIT 01 ,(HL) ; time 3.00 

INC DE ; time 1.50 
JR z,LP2 ; time 3.00 or 1.75 

There are two times given for the 
last instruction because it con­
sumes 3.00 microseconds when 
it loops back to LP2 and only 
1.75 when it falls through. One 
complete loop at 4 MHz wil l take 
7.50 µsand on the TRS-80 it will 
take 7.50•(4/1.774) or 16.911. The 
other times are calculated in the 
same manner. 

Examination of t he assembly 
list ing shows that the program 
actually uses 12 revolutions of 
the disk rather than 10. The 

count shown for the first revolu­
tion will almost certainly be in 
error because the first count 
gives only the amount of time 
between when the program 
started and when it first en­
countered the hole. The second 
count will be in error if; when the 
program was started, the hole 
just happened to be passing the 
sensor. These two bogus values 
are saved but ignored by t he 
BASIC program. 

Runnin g the program is 
straightforward. Memory size is 
set to 32000 and the program is 
run. It will repeat each time 
Enter is pressed. I have an MPI 
drive, and adjusting the speed is 
a simple matter of removing the 
cover and adjusting resistor 
R38. The manufacturer claims 
accuracy to 1.5 percent so I as­
sume that any speed between 
295.5 and 304.5 is acceptable. If 
you have another type of drive it 
wi ll be necessary to consult the 
manufacturer's literature to 
determine the allowable speed 
range and adjustment proce­
dure.• 

RAM CHARGER 
32KUPGRADE 

ADVENTURE 
• EXTEND ME.MORY 

FROM 16K to 32K 

COMBAT THE POWERS OF DARKNESS 

• 100% COMPATIBLE WITH 
EXTENDED BASIC 

TREASURE OF THE GOLDEN 

SORCERER BEFORE HIS 

MINIONS OVERCOME YOU. 

A CLASSIC ADVENTURE 

FOR ENDLESS HOURS OF 

• NO SOLDERING OR 
MODIFlCATION 

• FlTS INSIDE COMPUTERSPACE 
TRILOGY 

• $99.95 
FUN AND EXCITEMENT. 

$19.95~ v ~ ~ 
~,,..--?' UTILITIESSpace Invaders 

Meteoroids 
Space War 

•THE BEST GAMES AVAILABLE 
• HIGH RESOLUTION GRAPHICS 
• FAST, MACHINE LANGUAGE 
• COMPATIBLE w/ EXT. BASIC 

• EDITOR/ ASSEMBLER . . . . . $34.95 
• SUPER MONITOR ....... . .. 24.95 
• DISASSEMBLER . . . . . . . . . . . 19.95 
• EPROM PROGRAMMER ..... 74.95 
• MAGIC BOX ... . ........... 24.95 

LOAD MOD 1/111 TAPES INTO 

TH E COLOR COMPUTER 

SPECTRAL 
ASSOCIATES 
141 Harvard Ave. 

,,.132 

Tacoma, Washington 98466 
(206) ~75-8483 

WRITE FOR COMPLETE 
CATALOG 

ADD 3% FOR SHIPPING 
• $21.95 each, $59.95 for all three VISA OR MASTERCHARGE ACCEPTED 
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BUYER SELLER 

FRUSTRATED? 

• 	SELLERS - List your hardware 

without risk. Pay only when It 
sells. 

• 	 BUYERS - List your require· 
ments at no cost. Pay only for 
listings that meet your specs. SS 
for basic quotes and prices. 
Includes checklist for buyers. 

YOU PAY ONLY FOR RESULTS 

• 	PRICE TRENDS - Latest trans· 
actions over the phone or order 
USED MICRO-TREND REPORT for 
56.75. Includes all key 

manufacturers, all models. 


0 VISA 0 M /C 
Call toll-free 

<800> 327-9191ext.61 
USED COMPUTER 

EXCHANGE .,. 494 

2379 Hunters wood Plaza 
Reston. va. 22091 

Model Ill Owners 

Copy Scripsit and/or Visicalc™ 

*Unlimited disk back-ups of YOUR original All orders sh ipped 
within 1O days 

*No programming or technical knowledge requ ired $15.00 

No credit cards, please.
* 	 Works if you have already 

backed up twice 
..ALE:S v143 

* 	 Usable only by original purchaser ~'TA.I:N'C:. 
and intended for his private usage BOX 257 BUHLER, KANSAS 67522 

While they last . . . 
the complete year of 1980 80 Microcomputjng 
(in its own shelf box . . . a $2.00 value-Free) 
for only $25.00. * 

Did you miss the 2,256 pages of useful information published for your TRS-80** in 80 Microcomputing last 

year? Now is the perfect time to catch up for only $25.00. • 

In the first year of 80 Microcomputing here were 335 articles on your TRS-80-21/2 times more than any other 

computing magazine. Also in 1980 there were new product reviews, news and columns and best of all hun­

dreds of dollars worth of useable programs. 

So to unlock the key to your TRS-80 and double its value ... send in today for the complete year of 1980. 80 

Microcomputing (in its own shelf box) for only $25.00. • 

We have a limited number of these complete sets so send in the card today or call our toll free #800-258-5473 

and charge it to your VISA, MC or AE card. 


*plus shipping and handling ($3.00) **TRS-80 is a Trademark of Tandy 
~-. - ____ ..... ___ ­

\:(@@g I want a year of 80 Microcomputing for $25.00 plus I$3.00 for shipping and handling. Plus I'll receive a shelf box to store 
them in. I 
D Check enclosed for$. _ _ ___ _ I 
Name
Address ____________________ I 
City __________ State Zip._____ I 

Please allow 4 to 6 weeks for delivery I 
80 Microcomputing • 80 Pine Street• Peterborough, N.H. 03458 I __________ ..._Toll free ordering number 800-258-5473 80BI_J 

LOWER CASE & GRAPHIC 

SYMBOLS GENERATOR KIT 


FOR TRS-80'M CG 16 . $64.50 


TRUE 2 LINE OECENDER LOWER CASE. ELEC TRON­
IC SYMBOLS. T HIN LINE GRAPHICS. GAME SYM ­
BOLS. TEXTURED BACKGROUNDS AND MANY 
MORE DEMO CASSETTE IS INCLUDED 
FULLY ASSEMBLED WITH OETAfL INSTRUCT IO N 
FOA EASY INSTALLATION 
REQUIRES ELECT PENCIL TYPE LC MOO OR 
ORDER MEMO RY ANO SW ITCH KIT, $ MK , FOA$18 50 

SYNCHRONOUS DATA 
SEPARATOR FOR DISK USERS. 
sos -$24.50 
THE SYNCHRONOUS DATA SEPARATOR WI LL 

ELIMINATE 100% OF T HE SOFT READ ERRORS 

A ND SPEED UP DI SK ACCESS TIME BY ELI MIN ­

ATING RETRIES BY THE DISK CONTROLLER 


THE SOS PLUGS INTO THE DISK CONTROL­

LER'S SOCKET AND HAS ONLY TWO WIRES TO 

CONNECT N O TRACES HAVE TO BE CUT IT IS 

THE MOST RELIABLE AN D ACCURATE DATA 

SEPARAT OR AVA ILABLE 


AODS250 FORS &H.CAUF AES AOD6,SALETAX 
SEND CHECK O R MONEY ORDER TO 

203G.P. ASSOCIATES " 
P.O. BOX 22822,. SACRAMENTO, 


CA 95822 (916) 392-0257 

TAS-80 IS A TRADE MARK OF TANDY CORP 
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APPLICATION 

Let your 80 help you stay on top ofyour gasoline usage trends. 

The Mileage Manager 


A. L. Frink 
816 S. E. 1st Court 
Crystal River, FL 32629 

Back when gasoline was 
around 60 cents a gallon, I 

convinced my wife Peggy that 
our household needed a TRS-80, 
if for no other reason, for the 
kids to enjoy. It wasn't long 
before she found out who the 
real kid was. At any rate, I went 
through the Level I Manual in 
record time and I just had to 
have a Level II. The Level II 
Manual was a l ittle more chal ­
lenging and about !he time I felt 
comfortable with it, gas prices 
were climbing so I began spend­
ing my evenings writing a pro­
gram to keep tabs on our gas ex­
penses. 

At that time we owned two 
cars: a full size 1973 Ford sta­
t ion wagon loaded with a 400 

1979 Monthly Mileage 
1980 Monthly Miieage 
1979 Cost Per Month 
1980 Cost Per Month 

cubic inch engine and a 1966 
Mustang with a modest 302. 
Even though the station wagon 
was a gas hog It was used more 
often because of its air c6ndi­
t ion i ng , comfort, automatic 
transmission, etc. 

As w~ started to accumulate 
data, it was quite a jolt to see tile 
difference ln operating costs be­• 	 . 
tween our two cars. As QaS 
prices wen1 up the dlffer~ntlal 
also went up. 

Not only does the program 
calculate miles per gallon each 
time the tank Is filled but it cal­
culates a summary of total 
miles driven, total gallons, total 
cost, average miles 'per gallon 
and average cost per mile. With 
this information available it was 
quite easy to compare the p~r­
formance of the two vehicles. 

We started sacrificing com­
fort for cost. (Stuffing the kids 
Into the two-door Mustang was 
never popular with them, but 
what Dad says goes.) I was sure 
we were saving money, so I set 

Wagon Mustang Total 

773 642 1415 
387 839 1226 

$ 61 $ 32 $ 93 
$ 46 $ 50 $ 96 

Program Listing 1 

18 DEFINTA , K,N,R,X , Y,Z 
21! CLEAR51lllll:DIMD$(31l) , 0(3 1! ) ,G (31l) , C(31l) ,I$ (31l ) ,MP (31l), 

S$(15) 
31! CLS:N• l:C$•"* * ":E$•"$$tt l . tt• 
41! ONERRORGOT0451lll 
71! PRINT:PRINTTAB(8 ) "THE MILEAGE MANAGER" 
75 PRINT:PRINTTAB(6 ) "* *DO YOU WANT TO* *" 
88 PRINTTAB (lll)"--------------· 
90 PRINT: PRINT"( l ) LOAD IN AN EXISTING DATA TAPE" 
lllll PRINT " (2) ADD NEW INFORMATION TO THE EXISTING FILE 
llll PRINT"(3) PRINT A TABLE OF INFORMATION" 
1 21! PRINT"(4) DRAW A GRAPH OF MPG VS TRIPS" 
131! PRINT"(5) PRINT A SUMATION OF ALL DATA" 
149 PRINT"(6) CORRECT ANY INFORMATION ON FILE" 
151! PRINT" (1) SAVE THE UPDATED DATA FILE" 
161! PRINT " (8) ESTABLISH YOUR FIRST DATA FILE" 
171! PRINT:INPUT"ENTER A NUMBER FROM l TO 8";R 
181! ONRGOT051lll ,l llll0,151l0,2000,241lll , 31lllll,351lll ,41lllll 
51lll 'LOAD DATA TAPE 
511! IFN<> lTHENCLS :GOT071lELSECLS:PRINT 0 PREPARE THE RECOR 

DER TO LOAD THE DATA TAPE" . 
521! PRINT:GOSUB81lllll 
541! INPUTt -l,0{0),M$ 
559 CLS:PRINT:PRINT 
56 1! PRINT"THE INFORMATION IS BEING ENTERED FOR " 1M$1" 0 

N":PRINT 
571! INPUTt-l,D$(N) , O(N),G(N) ,C(N) , I$( N) 
581! PRINTTAB(20)D$(N):N•N+l:GOT0571l
611! PRINT~THE DATA HAS BEEN ENTERED" 
628 FORZ•lT0800.: NEXT:CLS:GOT071l 
191!8 'ADD TO EXISTING FILE 
1019 IF N• l GOTO 4609 
1820 N• N+l:GT•0:CT•0:CLS 
1040 PRINT:PRINTTAB{l0)C$ :PRINT 
lll51l INPUT"ENTER THE DATE (NO COHHAS) 0 ;D$(N) 
1061! PRINTTAB(lll)C$ 
1070 INPUT "ENTER THE COST OF THE TANKFULL (NO$ SIGN)"; 

C(N) 
lll81l 	 PRINTTAB(lll)C$ 
1091! INPUT "ENTER THE NUMBER OF GALLONS TO FILL THE TANK 

";G(N) 
llllll PRINTTAB(lll)C$ 
lllll 	INPUT "ENTER THE ODOMETER READING";O(N) 
1120 	PRINTTAB(lll )C$ 
1131! PRINT " ENTER ANY PERTINANT INFORMATION SUCH AS DRIV 

ING CONDITIONS," 
1~41! PRINT "GRADE OF GAS, SPECIAL TRIPS, ETC. I F NONE PR 

ESS ENTER." 
1150 	I$(N)•"":INPUTI$(N)
1161! 	 IFI $(N) z 00 I$ (N)•C$ 
1241! 	 CLS:GOT070 
1501! 	 'TABLE OF DATA 
1518 IFNslGOT04601l 
1520 GOSUB501l0:CLS

1980 Operating Cost Using 1979 Driving Habits 	 $ 131 
1980 Operating Cost 	 96 1530 	PRINTTAB( l 7)"* * ";H$;" * *":PRINT 

Monthly Saving $ 35 1535 	 IFPR$s"Y"PE=l0: GOSUB7 000:LPRINTTAB( lll ) "* * ";: LPR 
INTCHR$(27) ;CHR$( 14 ) ;M$;CHR$(27) ; CHR$ (15) 1" * *" :L 

Program continues Fig. 1. Analysis of Average Monthly Operating Cost 
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PRINT" ": GOSUB4820 
15 40 GOSUB4800:Z=l :' HEADING 
1560 FORX=lTON 
1565 IFPR$="Y"PE=6: GOSUB7000 
1570 I FZ=7Z=l:GOSUB8000:CLS:GOSUB4800 
1580 IFD$(X)=C$l630 
1585 IFPR$="Y"GOSUB4840 
1590 	PRINTTAB(0)D$(X);TAB(l0)G(X);TAB(20)0(X);TAB(29)" 

";:PRINT USING E$ ;C(X) ; : PRINTTAB(40)INT(C(X)/G(X)* 
l000)/l000;TAB(55)INT((O(X) - O(X-l ))/G(X)*l00)/l00

1600 PRINT" --- ";I$(X);" ---• 
1610 Z=Z+l:NEXTX 
1625 IFPR$="Y"GOSUB4950 
1630 GOSUB8000:CLS:GOT070 
2000 IFN=lGOT04600:'GRAPH ROUTINE 
2010 GOSUB5000:CLS:K=902:A= l 
2020 PRINT@0,"DATE":PRINT@20 , " * * MPG VS TRIPS * •• 
2030 FORX=lT057 : PRINT@K+X,". " ; : NEXTX:K=967 :'HORIZONTAL 

LINE 

2060 FORY=0T013:PRINT@Y*64+7 , ".";:NEXTY : 'VERTICAL LINE 

2100 FORX=lTON:MP(X)=INT((O(X)-O(X- l))/G(X)*l00)/100:IF


MP(X)>26A= 2 

2110 NEXTX 

2120 FORX=0T050STEP10:PRINT@K+X,X/2*A;:NEXTX'HORIZONTAL 


NUMBERS 
2140 PRINT@K+25, "MPG"; 
2150 FORM=NTOlSTEP- 1 
2160 IF(N-M )>l0PRINT@l40,"0NLY LAST 11 TRIPS SHOWN ";:G 

OT02315 

2170 D$="":B$="":A$="": 'ABREV DATE 

2180 L=LEN (D$ (M) ) : FORY=lT03: A$=MID$ (D$ (M), Y, 1) 

2210 B$=B$+A$:IFASC(A$)=32THEN2240

2230 NEXTY 

2240 FORY=3TOL : A$=MID$(D$(M),Y,l) 

2260 IFASC(A$)>47ANDASC(A$)<580RASC(A$)=32THENB$=B$+A$ 

227 0 NEXTY 
2290 D$=LEFT$(B$ , 6) : PRINT@832+64*(M-N),D$; 
2300 PRINT@905+64*(M-N-l),STRING$(2*MP(M)/A,"=" );: 'PRIN 

T LINE 
2310 NEXT M 
2315 I FPR$="Y "PE=l8:GOSUB7000:GOSUB6000 
2320 A$= I NKEY$:IFA$= ""THEN2320ELSECLS:GOT070 
240 0 IFN=lGOT04600ELSEMT=O(N)-0(0):GT=0:CT=0:'SUMMATI ON 
2420 FORX=lTON:GT=GT+G(X) : CT=CT+C(X) :NEXT 
2430 MG=INT(MT/GT*l000) / 1000 
2450 CG=INT(CT/GT*l000)/l000 
2510 GOSUB5000:CLS:PRINTTAB(ll)"* * "; M$; " *.. 
2520 PRINT: PRINT"MILES DRIVEN SINCE INITIAL FILL UP * 

";MT 
2530 PRINT:PRINT"TOTAL GALLONS OF GAS SINCE ";D$(1);" * 

";GT 
2540 PRINT:PRINT"TOTAL GAS COST SINCE ";D$(1);" * ";:PR 

INT USING E$;CT 
2550 	PRINT:PRINT"AVERAGE MPG SINCE INITIAL FILL* ";MG 
2560 PRINT:PRINT"THE AVERAGE COST PER MILE HAS BEEN *" 

;:PRINT USING E$;INT(CT/MT*l000)/l000 
2570 PRINT:PRINT"THE AVERAGE COST PER GALLON HAS BEEN 

*";:PRINT USI NG E$;CG 
2575 	 IFPR$="Y"PE=l5 : GOSUB7000:GOSUB4870 
2580 	PRINT:GOSUB8000:CLS:GOT070 
3000 	 IFN=lGOT04600:'CORRECT DATA 
3020 CLS:INPUT"ENTER THE DATE OF THE FILE YOU WANT TO C 

HANGE";A$ 
3040 FORX=lTON:IFA$=D$(X)THEN3080
3050 NEXTX 
3060 CLS:PRINT"REENTER THE DATE EXACTLY AS IT IS NOW IN 

THE FILE" 
3070 	 INPUT A$:GOT03040 
3080 CLS:PRINT"THIS IS THE DATA NOW IN THE FILE " 
3090 	 PRINT:PRINT:GOSUB3340 : PRINT 
3120 	 INPUT"DO YOU WANT TO CHANGE THE DATE (Y/N)";A$
3130 	 IFA$="N" 3150 
3140 	 INPUT"WHAT DO YOU WANT THE NEW DATE "TO BE";D$(X) 
3150 INPUT" DO YOU WANT TO CHANGE THE ODOMETER READING 

Y/N)";A$ 
3160 IFA$="N "3180 
3170 INPUT"WHAT SHOULD THE ODOMETER READING BE";O(X) 
3180 INPUT"DO YOU WANT TO CHANGE THE COST (Y/N)";A$
3190 IFA$="N"3210 
3200 INPUT"WHAT SHOULD THE COST BE";C(X) 
3210 INPUT"DO YOU WANT TO CHANGE THE NUMBER OF GALLONS 

(Y/N) ";AS 
3220 	 IFA$="N"3240 
3230 	 INPUT"WHAT SHOULD THE GALLONS BE";G(X) 
3240 	 INPUT"DO YOU WANT TO CHANGE OR ADD ANY PERTINENT I 

NFORMATION (Y/N)" ;A$ 
3250 	 IFA$="N"3280 
3260 	PRINT"WHAT INFORMATION DO YOU WANT IN THE FILE?" 
3270 	 INPUT!$ (X) 
3280 	CLS:PRINT:PRINT"THE FILE NOW READS" 
3290 	PRINT:PRINT :GOSUB3340 
3300 	GOSUB8000:CLS:GOT070 
3340 PRINTTAB(0)"DATE";TAB(l2)"GALLONS";TAB(24) "0DOMETE 

R";TAB(36)"COST" 
3350 PRINT 
3360 PRINTTAB(0)D$(X);TAB(l2)G(X);TAB(24)0(X) ;TAB(36)C( 

X) 
3370 	PRINT:PRINTI$(X) :RETURN 
3500 	CLS:IFN=lGOTQ70: 'NEW DATA 

Program continues 

·..:----­

..~ZIP UP YOUR 
~\;· ~MODEL I 

""~ 
SPEED-UP UNIT - an easy to install electronic device that enables programs 
to run 2 to 3 times laster. It's the fastest and finest quality speed-up unit 
on the market. 

• 	guaranteed to double processing speed - no additional 
purchases required. 

• 	 programs will run up to 3 limes laster (5.3 mhz) by adding 
a Z808 microprocessor and delay line - not supplied. 

• 	 returns automatically to normal speed during disk and 
cassette operation • no software patches required. 

• 	 keyboard power-on llght changes color to indicate operating 
speed. 

$45.00 

VIDEO I. Reverses the video display to provide black characters and 
graphics on an all white screen tor a much easier to read presentation. 
Software controlled. Cures pulling and distortion problems commonly ex­
perienced with TRS-80 monitors. For use with TRS-80 monitors only. 
Assembled. 

$24.00 

"SATISFACTION GUARANTEED " 

Add $2.00 postage & handling - California residents add 6% sales tax 
-Foreign orders add 15% . 

ARCHBOLD ELECTRONICS 
10708 Segovia Way Rancho Cordova, CA 95670 

(916) 635·5408 
Dealer inquiries invited• 

Storm Coming? 
How many t imes h ave your p l ans revolved around the weather? 

Now you can turn your TRS-80 into a weath er forecaster, and stop 
getting caught in t h e rain !! 

CLIMATE-COMP was created by National Weather Ser vice 
Meterologist, author and edi tor David Carman. 

THE WEATHER FORECASTER program w ill give you a short 
range forecast for your a rea. E nter a f ew simple measurements, 
easily obtained from newspapers or the U.S. Weather Service, t o 
receive a short range forecast f o r the next six hour s. 

THE WEATHER PLOT program is the resul t of years of carefu ll y 
collected data. At your command are records, charts, graphs, facts 
and figures on local weather for ever y major city in the United 
States. Choose your area of the country and the data fi l es wi l l 
release a flood of information. Each city is l isted w ith its monthly 
rainfall, monthly and yearl y average temperature, average w ind 
speed, snowfall, heating and cool ing degree days, annu al average 
sunshine, humidity an d record-breaking temperatures. 

CLIMATE COMP for all the information you need 
to know w hat the weather has in store for you. 

Cassette based : system requires 16K, level ti , 
Pkg. no. 0102R $19.95. Disk based : 
system requires 32K one disk d rive, 
Pkg. no. 0316RD $24.95. 

TO ORDER: Contact 
your local Instant Software 
dealer. If these programs 
are unavailable, call toll-free 
1-800-258-5473 

• A trademark of Tandy Corporation 

Instant SoftwareM 

PETERBOROUGH, N.H. 03458 
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------------------

~· For TRS-80 Basic 
\~ Programmers... A Way To Get 

Your Basic Programs Working Fast 

BasicPro!! 

BasicPro Saves Hours of Programming Drudgery 
Write and debug your BASIC programs faster. With Basic 
Pro you get 12 powerful programming aids that let you 
instantly: 

• MOVE or COPY code • RENUMBER lines 
• RENAME variables • JOIN programs together 


And more! You also get a handy CROSS REFERENCE list 

that shows you where every variable is used. BasicPro even 
has a SPEED-UP option that makes your code run faster. 

BasicPro Is Easy To Use. 
Just select what you want to do from the command 

menu. You never get stuck with BasicPro. Just use the 
unique HELP command. BasicPro provides plenty of prompt 
messages to guide you through any programming session. 

BasicPro comes complete with instruction booklet 
Start enjoying effortless programming! Order BasicPro 
today! ... . ........... . .. . . ...... . ....... $24.95 

Also New .. . VisiCom - The Visible Computer 

Learn Machine Language Programming Fast with 
VisiCom. VisiCom turns your TRS-80 into a simple computer 
with registers and memory displayed. VisiCom's small set of 
machine language instructions is easy to use. You start 
writing machine language programs immediately. 

See Your Machine Language Programs Running 
"Inside" VisiCom. You see data move in and out of 
registers and memory as VisiCom executes each instruction. 
It's EASY to learn machine language programming when you 
can SEE what every instruction does. 

VisiCom comes with instruction manual. 

Start learning machine language programming the fast, 


fun way! Order VisiCom today ............ . ... $19.95 


Special Offer! Act NOW and SAVE 20% 
By ordering BOTH BasicPro and VisiCom, 

you pay just $35.95 (reg. $44.95) 
Both UasicPro and llisiCom require TRS-80 level II and (1 61() memory 
and are available on tape cassel/e. 

SOFTWORX, INC. P.O. Box 9080, Seattle, WA 98109 

..-269 RM-2 

Please send me the items checked below 
0 BasicPro . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . $24.95 
0 VisiCom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $ l 9.95 
0 BasicPro & VisiCom . .. .... . .. . . . .. .. .. . ... . . . . . . .. . $35.95 

Address -------------- ------ ­

City 

State _______ _________ _ Zip____ 

Enclose check or money order and mail this coupon to: 

Softworx. Inc. P.O. Box 9080. Seattle. WA 98109 

Or Charge to: 


Visa# ________Mastercharge# - ------ ­

Cardholder Signature ______ _______ _ ___ 

Expiration Date ------------------­

~-- -- - - - - - - - -------~ Visa and Mastercharge customers may call (206) 284-7388 
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3530 	PRINT"SET UP A NEW DATA TAPE AND PREPARE THE RECOR 
DER" 

3560 	PRINT:GOSUB6000:PRINTl-l, 0{0),M$ 
3580 FORX=lTON: PRINTl-l , D$ {X) ,O{X) ,G{X) ,C (X), I$ {X) :NEXT 

x 
3600 PRINTt-l,C$ 
3610 CLS:PRINT"A COMPLETELY NEW DATA TAPE HAS BEEN ESTA 

BLISHED" 
3620 PRINT: PRINT"REWIND IT IN PREPARATION FOR THE NEXT 

ENTRY" 
3630 INPUT"DO YOU WANT TO SEE THE MENU AGAIN";A$ 
3640 IF LEFT${A$, l )="Y" THEN CLS:GOTO 70 
3650 END 
4000 ' INI TIAL DATA 
4010 IFN<>lCLS:GOT070 
4020 CLS:PRINT"YOU SHOULD HAVE FILLED UP THE TANK TWICE 

SINCE" 
4030 PRINT"TAKING AN ORIGINAL ODOMETER READING WITH A F 

ULL TANK." 
4040 PRINT"IF YOU KEPT A RECORD OF MILAGE, GALLON S AND 

COST THEN" 
4050 	PRINT "PREPARE THE RECORDER WITH A NEW DATA TAPE" 
4070 	GOSUB8000 :CLS 
4090 	 INPUT"WHAT CAR IS THIS FILE FOR";M$ 
4110 	 INPUT"WHAT IS THE STARTING ODOMETER READING";0(0)
4120 	PRINTt - l,0{0) , M$ 
4130 	 INPUT"DATE THE TANK WAS FILLED UP";D$ 
4140 INPUT"ODOMETER READING WHEN WHEN FILLED" ; O 
4150 INPUT"WHAT WAS THE NUMBER OF GALLONS";G 
4160 	 INPUT"WHAT WAS THE COST OF THE TANKFUL" ; C 
4170 PRINT"ENTER ANY PERTINANT OR INTERESTING INFORMATI 

ON SUCH AS" 
4180 PRINT"DRIVING CONDI TIONS, GRADE OF GAS, SPECIAL TR 

IPS, ETC." 
4190 	PRINT"IF NONE , JUST PRESS ENTER. " 
4200 	 I$="":INPUTI$: IFI$= ""THENI$• C$ 
4220 	PRINTt-l,D$, O, G,C,I$ 
4230 INPUT"DO YOU HAVE ANY MORE INFORMATION FOR THE DAT 

A FILE";A$ 
4240 IFLEFT${A$, l ):"Y"GOT04130 
4260 PRINTl-l ,C$:CLS 
4280 PRINT:PRINT" I N THAT CASE REWIND THE DATA TAPE. YOU 

MAY RUN THE PROGRAM AND" 
4290 PRINT"ENTER THE DATA TAPE OR WAIT UNTIL YOU FILL U 

P THE TANK AGAIN." 
4300 END 
4500 IFERL=570N=N-l:GOTO 610: 'SENSES END OF DATA 
4510 PRINTERR/2+1;" ERROR ON LINE ";ERL:STOP: 
4600 CLS:PRINT:PRINT"FIRST YOU MUST LOAD THE DATA TAPE" 

:GOT0520 
4800 	PRINTTAB{0 )" DATE";TAB(l0)"GALLONS";TAB(20)"0DOMETE 

R";TAB{33) "COST ";TAB {40 ) "COST/GAL"; TAB{55)"MPG":RE
TURN 

4820 	LPRINTTAB{ 2) "DATE" ;TAB( 10) "GALLONS" ;TAB{ 20) "ODOMET 
ER";TAB{33)"COST";TAB{42)" COST/ GAL";TAB{55)"MPG";T 
AB {62) "MILES" 

4825 	LPRINTTAB{2)"----"; TAB{l0)"-- - - ---";TAB(20)"----- ­
--";TAB{33 ) "----";TAB{42)"------ --•;TAB {55) "---•;T 
AB{62)"-----• 

4826 	LPRINTCHR$(138):RETURN 
4840 LPRINTTAB (0)D${X) ;TAB{l0)G{X);TAB{20) 0 {X);TAB(29)" 

";:LPRINT USING E$;C{X);:LPRINTTAB{43)INT {C{X) / G{ 
X)*l000) / 1000;TAB{ 53)INT ( (O{X)-O{X- l)) / G(X ) *l00 )/ l 
00;TAB{62)0{X)-O{X-l) 

4850 	LPRINT"-- -"; I ${X);"- - - ":LPRINT CHR${138):RETURN 
4870 LPRINTTAB{8)"SUMMATION OF OPERATING DATA FOR" 
4880 LPRINTCHR${138); CHR${138):LPRINTTAB{3)"* * ";:LPRI 

NTCHR${27);CHR${14);M$;CHR${27);CHR${15);"* *" 
4890 LPRINTCHR$(138) :LPRINT"MILES DRIVEN SINCE INITIAL 

FILL UP * ";MT 
4900 LPRINTCHR${138):LPRINT"TOTAL GALLONS OF GAS SINCE 

";D${1);" * ";GT 
4910 LPRINTCHR${138) :LPRINT"TOTAL GAS COST SINCE ";D${1 

);" * ";:LPRINTUSINGE$;CT 
4920 LPRINTCHR${138) :LPRINT"AVERAGE MPG SINCE INITIAL F 

ILL * ";MG 
4930 LPRINTCHR${ 13 8) :LPRINT"THE AVERAGE COST PER MILE H 

AS BEEN * ";:LPRINTUSINGE$;INT{CT/MT*l000)/1000 
4940 LPRINTCHR$(138) :LPRINT"THE AVERAGE COST PER GALLON 

HAS BEEN *";:LPRINTUSINGE$;CG 
4950 	 FORZ=lT04:LPRINTCHR${138) :NEXTZ:RETURN 
5000 	CLS:PR$= "":PRINT:INPUT"DO YOU WANT A PRINTED REPOR 

T";PR$ 
5010 	PR$=LEFT${PR$ ,l):IFPR$<> "Y"RETURN 
5020 	INPUT"DO YOU WANT TO POSITION THE PAPER";PE$ 
5025 	IFLEFT$(PE$, l ) ="N"RETURN 
5030 	PRINT"PRESS THE S KEY AND THE PRINTER WILL SPACE A 

HEAD" 
5040 	PRINT"PRESS THE R KEY WHEN THE PRINTER IS READY" 
5050 	IN$=INKEY$ 
5060 	IF IN$="S" LPRINTCHR${138) :GOT05050 
507 0 	 IF IN$="R " GOTO 5100 
5080 	 IF IN$="" GOTO 5050 
5100 	POKE16424 , 66:POKE16 425 ,0 : RETURN 
6000 	 'SCREEN PRINT 
6010 	FORT=0T015 
6020 	S$ {T)=" " 
6030 	POKE VARPTR{S${T)) , 64 
6040 	POKE VARPTR{S${T))+l,(T*64+15360)AND255 
6050 	POKE VARPTR{S${T))+2,(T*64+15360)/256 

Program continues 



n&YVDOS/80 

Apparat, Inc. announces the most powerful Disk 
Operating System for the TRS-80. It has been designed 
for the sophisticated user and professional 
programmer who demands the ultimate in disk 
operating systems. 

New 2.0 version has all of the features of NEWDOS /80 
plus many more enhancements: 

• Dynamic merge and delete 

• Double density support (Model I with Percom and 
LNW Doublers) 

• 	 Mix double and single density drives 

• 	 Routing commands to send display, printer and 
keyboard to other devices or to a main memory 
location 

• 	 Disassembler will dump source code to a disk file 

• 	 Repeat function for keyboard entry 

• 	 Copy by file for single drive systems and for system 
files 

• 	 Copy by file with non-system disk in Drive 0 

• 	 Expanded Directories for system disks 

• 	 Create pre-allocated files 

• 	 Clear command to reset Route, Himem, Mem and 
others 

• 	 Forms command and Set Com RS-232 for Model Ill 

• 	 Chaining files may be created from SCRIPTSIT® 

• 	 Chaining greatly expanded with new features 

• 	 Date and Time saved thru non-power on reset 

• 	 Copy and Format a llow default to system date 

• 	 Page scrolling while in BASIC 

• 	 Mostly upward compatib le with TRSDOS 2.3 Model I 

• 	 Limited compatibility with TRSDOS Model Ill 

• 	 ALL NEWDOS systems maintain Model I type 
d irectories 

• 	 Model Ill can read and write TRSDOSModel I disk 
after conversion 

• 	 Global variables 

• 	 SUPERZAP & DEBUG "Find" features 

• 	 Selected copy by file for: User Files - Updated Files 
- Data Files 

• 	 Keep/Erase 

NEWDOS/80 version 2.0 Model I or Ill (when ordering, 

please specify model number) 

... $149.00 


.., ..-264 

a,Apparat,lnc. 
4401 South Tamarac Parkway 
Denver, CO 80237 

(303) 741-1778 

"On-going Support for Microcomputers" 
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6060 	LPRINTS $ (T) 
6070 	NEXT , T 
60 80 	 GOSUB 4950: RETURN 
7000 IF PEEK ( l6425) >64-PE THEN LPRINT CHR$( 1 2 ) :IFR=3AN 

DPE<> l0GOSUB4820 
7010 RETURN 
8000 INPUT"PRESS ENTER WHEN YOU ARE READY TO PROCEED";A 

$ :RETURN 

out to analyze all the impressive 
data that I had been collecting. 

Back in 1979 we were aver­
aging 773 miles per month on 
the gas hog and 642 on the 
Mustang. Today the pendulum 
has swung the other way. The 
station wagon is only averaging 
387 miles per month and the 
Mustang is being used about 
839 miles per month (see Fig. 1). 

Looking at costs, I discovered 
that last year we were spending 
about $93 per month on gas. To­
day it is around $96. That's no 
savings. But it didn't take long 
for me to realize that the gas 
costs have gone up more than 
50 percent and my expenses 
have remained almost constant. 

I calculated the gasol ine cost 
at today's prices using last 
year's driving habits. This told 
me that I was saving $35 a 
month. 

Besides making me feel good, 
now had documentation to 

show Peggy. Not only were we 
patriotic energy savers, but our 
computer was saving money. 
After coming offmy high horse, I 
realized that the program wasn't 
responsible for all the savings. I 
am sure that some change in 
our driving patterns would have 
evolved anyway. I am confident 
however, that the program had 
an influence on us. 

Running the Program 

Before running the program, 
your gas tank should be full and 
the mileage recorded. The tank 
should then be filled at least two 
more times. Mileage, total cost 
and gallons should be recorded 
each time the tank is filled. Also, 
note any pertinent information 
you want kept in the file (such as 
highway driving, spec ial trips, or 

T H E M U B T1~NC "' 
DATE GALLONS OOOHElER COST COST/GAL HPG 

JAN 7 BO H.6--­ ·.·--­ 17130 U S . 60 1.06B 16.76 

J AN 2 1 BO 15 .1 1 73BO $16 . 50 1. 092 16.55 
--- LOCAL DRIVING- - ­

J AN 2 6 80 15 . 2 17666 '17 . 30 1.136 l B. Bl 
---· * z --­

FEB 2 BO 14. 2 17909 '17.00 1.197 17.11 
---OIL CHA NGE & TU NE UP--­

FEB 9 BO 10 . 6 1B124 t 12.10 20. 28 
- --IN BROOKSVILLE- - ­

FEB 11 BO 15 . 2 1B439 1.116 20.72 
- --TO ST PETE--­

FEB lB BO 1 5 , 7 1 B73B uB . oo 19 . 01 
---FROH ST PETE & LOCAL-- ­

FEB 26 BO 1 4,5 19003 '16.70 1.151 18.27 
---LOCAL--­

HAR 9 BO 16 . 9 19251 $20. 02 
---LOCAL--­

MAR 15 BO 18.5 19646 •21 .60 1.167 21.35 
---ST, PETE-- ­

HAR 24 80 1 1 .'f 19817 S1 3 ,SO 15 
---MIXED OR I VING--­

HAR 30 BO 13.2 20092 $15 .60 1.1Bl 20 . 83 
- - -ST PETE-- ­

APRIL 13 BO 1 4 .4 20303 '17. 0 0 1. l B 1 4 .65 
---LOCAL-- ­

AF-·R 25 BO 13 . 3 20535 u s . 20 
---LOCAL--­

MAY 2 80 10 , 5 20757 u2.oo 1.142 21.14 
---R/T TO TAMPA--­

HAY 14 80 11 . 1 20931 S14. 00 1. 261 15.91 
- --IN BROOKSVI LLE--­

HAY 2 0 80 8 , 3 2111'1 $9,50 1.1 44 21.6B 
---TO DUNEDIN- - ­

Example 1. Average Monthly Cost Analysis 

DATE * * H f ' G VS TRIPS • • 

FEB 1B 
FEE. 26 
MAR 9 
MAR 15 
MAR 2~ 
HAR 30 
APR 13 
APR 25 
HAY 
HA Y 14 
HAY 20 

ONLY LAST 11 TRIPS SHOWN 

10 HPC 15 20 

Example 2. Graph Report 

SU MM ATION OF OPERATING DATA FOR 

~ THE MUSTANG"' •• 

HILES DR I VEN SINCE I NITIAL FILL UP • 1258 

TOTAL GALLONS OF GAS SINCE JAN 7 BO • 232.7 

TOT AL CAS COST SINCE JAN 7 80 • S268.62 

AVER AGE HPG SINCE INITIAL FILL • 18.298 

TH E AVERAGE COST PER MILE HAS BEEN • S 0 , 06 

TH E AVERAGE COST PER GALLON HAS BEEN • i l.15 

Example 3. Option Five 

HILES 

2H 

250 

2B6 

215 

315 

299 

265 

395 

171 

275 

211 

232 

222 

1 77 

1 8 0 

Program Listing 2 

201 0 	 CLS :K• 900: A= 0 
20 2 0 IF N=l GOTO 46 00 
20 3 0 PRINT@20 , "* *MP G VS TRI PS * *" 
20 4 0 FOR X=l TO 59 
2050 PRI NT@ K+X," ";:' **HORIZONTAL LINE ** 
2060 NEXT X:K=964 
2070 FOR Y=0 TO 13 
2080 PRINT@Y *64 + 5 ," ";:' **VERTICAL LINE** 
2090 NEXT Y 
2100 FOR X=0 TO 4 8 ST EP 8 : ' **HORIZONTAL NUMBERS ** 
2110 PRINT @K+X , X/ 2; 
2120 NEXT X 
213 0 FOR X=l TO N 
2140 MP (X)=INT ( (O( X) - O( X-l))/G(X)*l00)/100:IF MP(X ) >26 

THEN A• l 
2150 NEXT X 
2160 I F A=l THEN GOTO 227 0 
217 0 FOR M=0 TO 28 STEP 2 :' **VERT I CAL NUMBERS ** 
218 0 PRINT@M*64/ 2,28-M; 
2190 NEXT M 
2200 	 FOR Z=l TO N:' **IDENTIFY NUMBER OF TRIPS** 
2 210 	 I F Z>24 THEN GOTO 2380 
2220 	FOR Y•41 TO 4 3-MP( Z) * l . 5 STEP-1:' **HIGHT OF GRAP 

H** 
223 0 	 FOR X=4* Z TO 4*Z+l:' **WIDTH OF GRAPH** 
2240 	 SET( X+l0,Y ) : ' **DRAW GRAP H** 
2250 	NEXTX : NEXTY:NEXTZ 
226 0 	 GOTO 2370 
2270 	FORM• 0 TO 56 STEP 4: '**VERT t ' S UPTO 54MPG** 
2280 	PRINT@M*64 / 4,56 -M ; 
2290 	NEXT M 
2 3 00 	FORZ =l TO N 
2 310 	IF Z>24 THEN GOTO 2380 
2 320 IF MP( Z)>54 THEN MP( Z)=54: '** LIMITS SIZ E OF GRAPH 

TO 54MPG 
2 33 0 	 FOR Y• 41 TO 43-MP ( Z) * .75 ST EP- 1 :' **HEIGHT OF GR 

APH* * 
2 3 40 FOR X• 4*Z TO 4* Z+l ' **WIDTH OF GRAP H ** 

2 35 0 SET( X+10,Y) : ' **DRAW GRAPH** 

2360 NEXT X:NEXT Y: NEXTZ 

2370 PRINT@l021,""; : INPUT A$ : CLS :GOTO 70 

23 80 	 PRINT @l4 0 ,"0NLY THE FIRST 2 4 TRIP S ARE SHOWN";: GOT 

0 2370 

240 	• 80 Microcomputing, June 1981 

25 

http:43-MP(Z)*.75


• • • 
• • • • • 

•••••••••••••••••••••••••••••••••••••••••• 

MS = I. D. Of Car 
DS(N) = Date 
O(N) = Odometer 
G(N) = Gallons 
C(N) = Cost of Tankful 
1$(N) = Pertinent Driving Information 
MP(N) = Miles Per Gallon 
CG(N) = Cost Per Gallon 
GT = Total Gallons 
CT = Total Cost 
MT = Total Miies 
MG = Average Miies Per Gallon 
ML = Miies Driven Last Tankful 
CG = Average Cost Per Gallon 
R = Menu Selection 
C$ = ...... [Default For IS(N)) 

ES = Print Using 
AS = Misc. Input Variables 
N = Number Of Entries 
IN$ = lnkey 
S$ = Screen Print Routine 
PR$ = Print Request Input 
K = Graph Variable 
M = Graph Variable 
A = Graph Size Variable 
BS = Graph Date Routine 
D$ = Graph Date Routine 

Table 1. List Of Variables 

even maintenance information). 
Once this information is avail­
able, the program can be run. 

The program can be run on a 
16K TRS-80 with or without a 
printer. After loading the pro­
gram, a menu Is displayed on 
the CRT with eight possible 
selections. Until you establish a 
data tape, option eight must be 
selected. A short Introduction 
will give you instructions to set 
up the recorder with a new tape. 
It will ask forthe name of the car 
and the starting odometer read· 
ing. It will next ask for informa­

tion about each of the following 
fill·ups. 

Afterentering the information 
for at least two sets of readings, 
the data tape can be rewound 
and loaded using option one. 
The program will ask you to load 
in a data tape. As the tape is be· 
Ing loaded, the vehicle's name 
and the date of each entry will 
be displayed on the CRT, return· 
ing to the menu when complete. 

Subsequent information is 
added to the file using option 
two, which can be selected any· 
time after the data tape has 
been loaded. The program wi ll 
ask for the date, the total cost of 
the full tank, the number of 
gallons, odometer and other 
pertinent information. When 
complete, the program returns 
to the menu. 

Options three, four and five 
are set up for a CRT and/or a 
printer. If you do not have a 

1(). 40 
5(). 180 

50(). 620 
1()()().1240 
150().1630 
2()()().2320 
2400-2580 
300().3370 
3500-3650 
4()()().4300 

450().46()() 

4800-4826 
4840-4950 
500().5100 
60006080 
7()()().7010 
800(). 

Initialize 
Menu Selection 
Load Existing Data Tape 
Add New Information To File 
Print A Table Of Information 
Graph Of MPG Vs Trips 
Print A Summation Of Data 
Correct Information In File 
Save The Up.Dated File 
Establish First Data File 
Error Trap 
Report Heading 
Printer Report 
Print Option And Paper Positloner 
Screen Print Routine 
Form Feed 
Return To Menu 

Table 2. Summary of Line Functions 

printer, I'll explain later how to 
modify the program. 

Option three prints a table of 
Information. First you have the 
opportunity to request a printed 
report and to position the paper 
while automatically setting the 
line counter back to zero. A tab· 
ulation of cost per gallon, miles 
per gallon, miles driven, etc. will 
be printed (see Example 1). 

Option four draws a graph of 
miles per gallon on specific 
trips. This selection draws a bar 
graph presenting the various 
dates on the Y axis and the 
miles per gallon on the X axis. 
The scale automatically adjusts 
dates on the matically adjusts 
uptoeither25 MPG or50 MPG. If 
there are more than 11 dates in 
the file, the older ones will not 
appear. Pressing any key will 
return the menu. 

The graph will highlight 
t rends in gas usage. It helped 
me show my 18·year-old daugh· 
ter what her lead foot did to gas 
mileage. She wouldn't listen to 
me, but for some reason the 
computer made a believer out of 
her. 

The graph was designed pri­
marily for my Line Printer II, us­
ing a screen print routine. (See 
Example 2.) If you don't have a 

1520 CLS 
1535 Delete 
1565 Delete 
1585 Delete 
1625 Delete 
2000 . 2320 Delete 
and replace with Program Listing 2 

2575 Delete 
4820 • 7010 pelete 

Table 3 

printer, I have included a listing 
of a graph routine that makes 
better use of the graphic capa· 
bilities of the TRS-80 CRT. 

Option five will print a sum­
mation of total miles driven, 
total gallons of gas, total cost of 
gas, average MPG, the average 
cost per mile qnd the average 
cost per gallon. Example 3 is an 
example of the summary. 

!•••••••••••••••••••••••••••••••••••••••••• ACCEL/ACCEL2 SPEEDUPS 
• TRS-80 Model I BASICCompilers•• 
 Table below shows lhe BASICsubset translated by ACCEL and ACCEL2 to machine coce. 


• Figures represent lhe minimumexpected ra llo of execution times, compiler to interpreter. All 
other BASIC statements and functions run al interpreter speed alter compilation.•••• 
 Assignment (LET)


• Array Reference (1·dim) 
ANOor OR 
Compare (< ,etc)••• Add, Subtract. Concat 
Mulliply (")•• Divide (/) 
Reference to aconstant 
FOR with NEXT 
POKE 
SET or RESET 
IFTHEN ELSE 
ONexpression GOTO 
Functions 
VARPTR 
USR 
POINT 
PEEK 
LEN 
MIO$ 
LEFT$ 
RIGHT$ 
CtlRS 
ASC 
CVI 

• 

• ~~M ~ft~tr~huRN 
: COTO 

• ~l~~~rn~sAaS~lunclions 

Any data based program 
should have provisions for 
changing data in the file. These 
provisions are provided by op· 
tion six. By entering the date, 
the program wi !I search the file 
and permit you to change any in· 
formation in that record. 

Option seven saves the up· 
dated file. In order to save new 
entries made using option two 
or corrections made in option 
six, a new data tape must be 
established. 

A list of variables is included 
in Table 1 and a summary of the 
line functions in Table 2. 

If you haven't added a printer 
to your system yet, the program 
can be used without proplem, or 
modified by making the 
changes indicated in Table 3. 

This program by itself won't 
save you any money, but it can 
be a fun way to manage your 
gas expenses and document car 
maintenance. And if conditions 
are right , it might help you save 
$35 a month like it does for me.• 

1 1! ~~i~~ ~J6b~t~~~;~.~:e!,iec~~~~~0~r~g:~~~!~~i~omm;':,r;~~ ~:rteedifi~~,~~· ! 
• $44.95 + .75 shipping • 
e ACCEL2: For 32K TRS·BOMocel I. Comriles subset in all vanable types. Compile-time size e 
e 5120 bytes. run·lime size 1024bytes. Loca andGlobal optionshelp control growth ol thecompiled e 
• coce. Output saveto Disk. Slringy/ Floppy. TRSDOS andmost vendor DOSs supponed. Use ACCEL2 e 
• during BASIC programdevelopmentlor easy huge speedups. $88.95 + 1.50 shipping e 
e TSAVE: Writes ACCEL/ACCEL2 compiler output to independent SYSTEMtape. $9. 95 e. 	 . 

: ~v;:~~r~::;~;re l\' ~~;~~7~~L~i~SP~~~~i~~ V' 79 ~:~~~c~t!ge/V1sa : 
• San Francisco, CA 94101 • 
e 0 TRS·B-0, TRSDOS tm RadioShack e 
: •..:. Stringy/ Floppy tm exatron. Inc. : 

INTEGER SINGLE OOUBLE STRING 

11 5 3.3 3.4 7.6 

35 78 66 34.5 

41 2.5 2.0 
30 1.6 t .4 4.2 
47 2.0 , .5 4.9 
3.3 2.0 1.5 
2.0 2.0 t .02 


69 65 54 2., 

15 

82 4.6 3.6 

6.7 3. 1 2 6 
11 .1 3.0 2.3 7.6 
15.8 3.2 2.8 

33 47 47 44 • 
11 .2 3.7 2.8 
6.9 3.0 2 5 

52 	 4 .4 3.5 

43 

4., 
3.0 
2.8 
4.7 

30 
28 

131 
204 

1.0 1.0 1.0 	 1.0 
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The books you've

been waiting for... 


~:'}~:'''· ··., ..,. . ... .,,., ..,. ,,.,,,.,.,.. ... 

!l~i·:lli1~HIF;J~llil·:11(1~;1 1 :: _ 

:: :~:: :{) ~::{:}~:}::::: 

''''''"' 

t : ;::::))?;: 

tfi!~~-

Get them at your local IJG dealer! 

Now available at 
selected DA LTON bookstores 

Ande rson Computers Huntsville AL 
Personal Computer Place Mesa AZ 
Simutek Computer Pro ducts Tucson AZ 
Berkley Microcomputer Berkley CA 
Thorpe Dataservlces Canoga Park CA 
Data Dynamics Cerritos CA 

J . K. Gill Cupertino CA 
PC Computers El Cerrito CA 
Radio Shack Associat e Store El Cajon CA 
Computerland So uth Bay Lawndale CA 
M M & T Industries Lompoc CA 
E.T. Research Long Beach CA 
Op Amp Technical Books Los Angeles CA 
Small System s Software Newbury Park CA 
Hobby World Northridge CA 
Klve Computers Oceanside CA 
Stacey's Palo Alto CA 
Byte Shop of Placentia Placentia CA 
Capital Computer System s Sacramento CA 
Computerland San Bernad ine CA 
Stacey 's San Bernadine CA 
Computerland San Diego CA 
Computer Age Inc San Diego CA 
Disney's Electronics San Diego CA 
Stacey's San Francisco CA 
Computer Store of San Leandro San Leandro CA 
Computer Info rmation Exchange San Luis Rey CA 
Microcomputer Technology Santa Ana CA 
Vista Computer Co Santa Ana CA 
Radio Shack Associate Store Sonora CA 
Exatro n Sunnyvale CA 
James Games Computer Center Upland CA 
Computer Land o f West L.A . West LA CA 
Computers To Go Westlake Village CA 
Apparat Denver CO 
Software Gourmet Denver CO 
Computer Works Westport CT 
The Program Store Washington DC 
Computer Junction Fort Lauderdale FL 
Adventure International Fern Park FL 
HIS Computermation Melbourne FL 
Boyd Electronics Panama City FL 
TAB Sales Company Pensacola FL 
AMF Microcomputer Center Tampa FL 
Atlanta Co mputer Mart Atlan ta GA 
The Bottom Shelf Atlanta GA 
Radio Shack Associate Store Honolulu HI 
Idaho Microcomputers Buhl ID 
Garcia f, Associates Chicago IL 
Data Domain of Schaumberg Schaumberg IL 
Bob's Sales Agency London KY 
Computer Shoppe Metairie LA 
Tulane Book Store Tulane LA 
Mark Gordo n Co mputers Cambridge MA 
Computer City Charlestown MA 
Radio Shack Associate Store Falmouth MA 
Radio Shack Associate Store Marlborough MA 
Miller M icrocom puter Natick MA 
Radio Shack Associate Store New Bedford MA 
Either/ Or Bookst ore Pittsfield MA 
Small Business Systems Group Westford MA 
Radio Shack Associate Store Calais ME 
Radio Shack Associate Store Caribou ME 
Radio Shack Associate Store East Wilton ME 
Eastern Book Co mpany Portland ME 

A M Electronics Ann Arbor Ml 
W izards Arsenal East Lansing Ml 
Computer Center Garden City M l 
Soft Sector Marketing Garden City Ml 
The Alternate Source Lansing Ml 
Level IV Products Livonia Ml 
C & S Electro nics Milan Ml 
The Golden Anvil South Haven Ml 
Software S hack Associate Store Belton MO 
The Software Center Florissant MO 
Computer Mart Springfield MO 
Radio Shack Assoc iate Store Lebanon NH 
Rad io Shack Assoc iate Store Portsmouth NH 
Co mputer City Manchester NH 
Ramworks Milford NH 
73 Inc Peterborough NH 
Radio Shack Associate Store Freehold NJ 
Radio Shack Associate Store Middletown NJ 
Westech Sparta NJ 
Industrial Products Corp Albuquerque NM 
Radio Shack Associate Store Elko NV 
Hurley Electronics Las Vegas NV 
BT Enterprises Centereach NY 
Digibyte Systems New York N Y 
Integral Business Systems New York NY 
Transbooks Inc. New York NY 
H & E Computronlcs Spring Valley NY 
The Computer Corner Wh ite Plains NY 
Computer Resource Wi lliamsville NY 
Microtn i nl Computer World Columbus OH 
Meta Technology Euclid OH 
Astro Video Electron ics Lancaster OH 
Vern Street Prod ucts Sapulpa OK 
Computer Store Tulsa O K 
Sounds Etc Watonga OK 
Erie Computer Store Erie PA 
VR Data Folcroft PA 
Marketfine Systems Huntingdon Val ley PA 
Computerland Mechanicsburg PA 
Personal Computer Corp Paoli PA 
W hi tman Book Shop Philadelphia PA 
Computer House of Pittsburg Pittsburg PA 
Brodart Inc Williamsport PA 
Computerlab Memphis TN 
Co mputer Fort Arlington TX 
Quality Software Dal las TX 
Waghalter Books Houston TX 
Quality Technology Salt Lake City UT 
Co mputer Shoppe Metairie VA 
Home Computer Center Virginia Beach VA 
Virginia Microsystems Woodbridge VA 
Claude's TV Newport VT 
H & S Mic rosystems Blaine WA 
Magnolia M icrosystems Seattle WA 
Personal Computers Inc Spokane WA 
By te Shop of Milwau kee Milwaukee WI 
Mc Gill' s Australia 
Mic ro 80 Australia 
Pitt Street Microcomputers Australia 
Technical Book and Magazine Australia 
A lpha 1 M ic ro Canada 
HRB Goderich Canada 
University Bookroom Canada 
EC Dat a Denmark 
A.J . Harding Eng land 
Mi ne of Information England 
The Computer Bookshop England 
Radcom Electronics Ho lland 
Academia Boekh Netherlands 
Nordisk Mlkro Sweden 
Hofacker GMBH West Germany 
Interlace Age (Europe) West Germany 
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'.. this is not only a worthwhile book 
but a great book. My advice is to get it 
and USE it!' - William Barden Jr. 

132 pages 
$22.50 

312 pages 
$29.95 

'It has twelve thousand one- liners 
in it, and every one is great!' 
- Dennis Kitsz. 

.... see List of Advertisers on page 306 
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information! 


TRS·BO Disk & Other Mysteries is the 
.Oll•hro ' l llo llol(lfl..~ "10"ii ~ I ll th., • •••I <i i t n .. i;rOq• •• 
n.. •:.i.vt.' "IA'f,.1101'1. At ''" \._fld o t <'Y 0< 1y I"'"' .ind defin itive fixit book for disk users. More than 

n t <-f I OI t i" Uf • l llfl" • • ;in ' t.llll Ot IU;t.\)1110 ' -·~•r . 

• '1 <t..:01" '• ,,.., 'LOI<' • • ~ t • • ~t.IC<:INI ' t i', 130 pages of easy to read, en tertaining and 
Uft•l'IY I / ..Y..: !ll'fl'lllljlllW Ill• ' toll', th(I '.,OUH0<C ' 

~'' '"· ,.,.., ,.01n1111 I • not t oo lllplllt~nt. You ,..y 

o"' ...n t wt ~~ 111.'l 'f 1.., ,,, . •-th1n9 "' tl'l<>io• l>yt•• · 
 immensely usefu l in formation· find out how to 

•<-11t1.,ol , IT l'IUSTllL ' U ', 

U 111 ' W I!' •v ·~1 • ••• l ht 11109 1~/ll •ll I ' LOAL> ' i..11t 
 recover disk fil es, the layout of information on 
..1..tl 1••nd 11I t i"' l • n 1 l'l l,'<:•(1 1n., l!w e n.,.nq•<S 

••w il l l>v l l!(J11<I• <> 1 n th1._ 1'l ((e "1nq l • n• bl.'<;;lllJ,l' 
 disks, memory maps, problem solut ions ... the 
#ll> LC tw •l'IOW "'"fl • U >w 111..1 nullil"' ' ~•lon9e<l , 

list goes on ! ------l l~W l f 9. i 

' 
Many readers have saved days of work by 
recreating d isk files that were unreadable. 
With more than 14.000 copies sold so far, TRS· 
80 Disk & Other Mysteries has received 
favourable reviews in several magazines. 
Yours for only $22.50 (plus $1 .50 shipping, 
CA residents add $1 .35 sales tax). 

Hl4 1 IUt. lf'll H)) •••1 •• ••llAta./DI$ 

~ ~:: !~:~ ~=~~ ;:~ ~i~~~~r~~~~~ 
Lll H•• l9U H ilD LllllolOW,l.t . ••••• 

"' ..0 1 40) CUA .lUH.J •••AS.. 1 
 M icrosoft BASIC Decoded & Other

A ~Ill J)JI J"U ••• .u.·· ... 1)1:. 
•I 	2U t )All UU .1 •• U;•. tASl1 ... 


O)H Jtll ou• 11•••••11 ... 11 ... 
 Mysteries is the definat ive guide to your Level 
1 HO) U 'JI ._,,_ 111 • • s1 • • • 11t,a 11 , , 

' 1111 SIDI D'JU 11 , •••••••• IJC ••4 
 II RO Ms. With more than 7,000 lines of detailed 

lKA 210 'Jao<. 'J •• •1•••11. ..1x, comments, and 6 additional chapters packed:r~ ~!;! ~:~! ~:i~~: :::::::~ : 
'J Ht 'Hl •co ·· · ···• .VIJllA.91..1: 

Lll ou; u u . Al.l.Ollt.Tlotl.l~ HI 
 with information, it is easily the biggest and 
0 2 nu Jllt 11no.... . 02,n 1 best book about the Level II ROMs available. 

Written by James Farvour, the comment 
section took more t-han a year to fin ish· it even 
includes the changes for the latest ROM sets. 
Edited by J im Perry, the founding edito r of 80 
Mic rocomputing, the text and comments are 
understandable. 

Exploit the full power of Microsoft BASIC, with 
the aid of more than 300 pages of tested 
examples, explanations and detailed 
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Phone orders (714) 946-5805 

comments. Only $29.95 (plus $2 .00 shi>'oing, 
CA residents add $1 .80 sales tax). 

Pick them up at your nearest IJG dealer, phone 
you r o rder in or use the coupon. 

IJG Computer Services, .,..31 

1260 W. Foot hi ll Blvd., 
Upland, CA 91786 

..1 	 Please send me a copy of TRS-80 Disk & Other 
Mysteries for $22.50 plus $1 .50 shipping. D 

Please send me a copy of M icrosoft BASIC 
Decod ed & other Mysteries for $29.95 plus 
$2 .00 shipping. O 

OK, send me both IJG books for $52.45 plus 
$3.50 shipping. 0 

Name .. ... ... ... ............... .. .. .. ... . .. . .......... . 


Address .. .. . . ... ..... .. .... .... ........ ........ .. . . .. . 


City ... ........ ... . ....... ........... .. ...... .... . ... .. . . 

State ............ Zip ... .. ......... ... ............... . 

Charge my 


O Mastercard Interbank Code .............. . 

O Visa Expiration Date .. . .... . ..... . . 

Card Number ................... ... ...... . ....... . . . 

O Check enclosed 

O Ship COD ($2.00 extra) 


Signature ........... . ...... .... .. ...... ... . .. .. . .. . .. . 

Ove...H elrmell pleeM edd en extre '8.00. 
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"The object of the game is to skim the top of the mountains and land at the bottom. " 

John Beringer 
2729 W. Sahara 
Las Vegas, NV 89102 

Agame that has been de­
bugged to death quickly 

loses its challenge. Not so with 
Lunar Lander. 

This version does not wait for 
inpu t. Instead, it examines 
memory to determine if a key 
has been pressed, and whether 
to perform the corresponding 
action-firing the landing rock­
et or the lateral jets. The object 
of the game is to skim the top of 
the mountains and land at the 
bottom. 

Numeric keys 1 through 7 de­
termine the burn rate of fuel for 
the main landing rocket. These 
keys may be pressed for contin­

uous firing, or tapped for bursts 
of fire. The burn rate is geomet­
ric, one key pr9ducing twice as 
much power as the next lower 
key. Thus, the player burns no 
fuel when no key is pressed, and 
may vary the burn rate depend­
ing on the key pressed. 

The < (,)and > (.) keys f ire the 
lateral jets. Either may be 
pressed at any time, even when 
the main engine is firing. These 
two keys may also be pressed 
for continuous firing, but do use 
up fuel. Don't overshoot the 
base, or you'll burn up more fuel 
getting back. 

When fire flickers from your 
ship's tail, the main engine is fir­
ing. The computer will also 
make comments on your land­
ing. 

Oh yes, the more you play, the 
harder the game becomes, as 
the computer will give you less 
starting fuel after a few good 
landings. 

Happy landing! • 

Program Listing 

999 GD•9 : BD=9 
950 DIM STARS(7) :ST(l)=23:ST(2)=54 :ST(3) =79: ST (4)•195 :S 

T(5)=133: ST(6)=162 : ST(7)•175 
1909 CLS:PRINTCHR$ (23 ) ; : PRINT@27 6,"REAL TIME":PRINT@499 

, "LUNAR LANDER" :PRI NT:PRINT"YOUR NAME, CAPTAI N";: 
INPUT NA$ 

1199 CLS 
1119 	PRINT@2B, "A LE RT l " : PRI NT:PRINT"EMERGENCY , CAPT 

AI N ";NA$:PRINT : PRINT"NAVI GATIONAL COMPUTER MALFUN 
CTI ON" :PRINT: PRINT"YOU WI LL HAVE TO LAND BY THE SE 
AT OF YOUR PANTS l ":PRINT" < CAUSES LEFT LATERAL MOT 
ION":PRINT" > CAUSES RIGHT LATERAL MOTION" 

1115 PRINT"FUEL BURN RATE IS FROM 1 - 7; NO KEY IS ZERO 
BURN RATE" : PRI NT"LAND AS NEAR THE BASE AS POSSIBL 

E" :PRINT: PRINT"PRESS ANY KEY TO START" 
1399 FOR N=l TO 59 : NEXT N:PRINT@2B," ";:FOR N 

• l TO 59 : NEXT N:PRINT@28 , "A L E RT l "; : IF INKEY$ 
• • • GOTO 1399 

2100 REM BUILD TERRAIN 
2110 CLS:FOR X=0 TO 7 : SET( X,4 4 ) : NEXT X: FOR X=7 TO 9:SET 

(X ,4 3) : NEXT X: FOR X• 9 TO 19:SET(X, 44 ) : NEXT X:FOR X 
=19 TO 23 : SET(X ,4 3) : NEXT X:FOR X=23 TO 27:SET(X ,44 
) : NEXT X: Y=44: FOR X=2B TO 3B:SET(X , Y) :SET(X+l,Y) : Y 
• Y-l: NEXT X 

2115 	 FOR X=39 TO 42 : SET(X,34 ) : NEXT X: SET( 42, 33) :Y•33:FO 
R X=43 TO 59: SET (X,Y) : SET (X+l, Y) : Y=Y- l : NEXT X:SET( 
51, 25)

21 29 	 Y=26 : FOR X= Sl TO 54: SET(X,Y) :SET(X+l ,Y) : Y•Y+l : NEXT 
X: SET(56 ,29 ) : SET(57,29):Y=29 : FOR X=56 TO 65:SET(X 

, Y) :SET(X+l , Y) : Y•Y+l : NEXT X: SET(65 , 37) : SET(66,37 ) : 
Y•37 :FOR X=67 TO 7l: SET(X, Y) : SET(X+l , Y) :Y•Y-l:NEXT 

X: Y• 33:FOR X=73 TO 7 5 :SET (X, Y) :SET (X+l , Y):Y•Y+l : N 
EXTX 

2125 	SET(7 7,35):SET (77, 36) : Y•36 : FOR X=7B TO Bl : SET(X,Y) 

Program continues 
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:SET(X+l,Y) :Y=Y+l:NEXT X:Y• 39:FOR X=82 TO 84:SET(X
, Y):SET(X+ l ,Y):Y=Y+l :NEXT X:SET(86, 4l) 

2130 FOR X=86 TO 89:SET(X,42):NEXT X: FOR X=89 TO 93 : SET 
(X,43):NEXT X:FOR X=93 TO l05:SET(X , 44 ) :NEXT X: FOR 
X=l05 TO ll9:SET(X,43) :NEXT: FOR X=ll6 TO ll8:SET ( 

X, 42):NEXT:FOR X=ll9 TO l27:SET(X ,4 4) :NEXT 

2150 FOR N=l TO 7:PRINT@ST(N),".";:NEXT 

2200 GRAV=6.4 

2210 VEL=RND( 50)+10 

222 0 TIME=.5 : FUEL=700 
2230 IF GD>4 FUEL=65 0 ELSE IF GD>9 FUEL=600 
2250 PI C=0 
2251 REM PIC= - 1 BIT ON 
2252 REM PI C• 0 BIT OFF 
2253 REM PIC= l STJ\R 
2560 LY=2: LY=2 :X• 2:ALT=430 
2570 HI=0 
290 0 PRINT@960,"FUEL";:PRINT@975,"VELOCITY";:PRINT@995, 

"ALTITUDE";:PRINT@l017,"BASE";
3000 I F FUEL>0 THEN GOTO 3100 ELSE BURN=0: GOTO 3900 
3100 BURN=PEEK(l4352)/ 2 
3900 FUEL=INT (FUEL-BURN*TIME ) :IF FUEL<l THEN FUEL=0 
4000 PRINT@965 , FUEL; : VEL=INT(VEL- BURN*TIME+GRAV*TIME*TI 

ME) ::PRINT@984,VEL;:ALT=INT(ALT- VEL*TIME) :IF ALT<l 
THEN ALT• 0 

4001 PRINT@l004 ,ALT-10 ;:Y=43-INT(ALT/10 )
4010 IF ALT>0 GOTO 4070 
4011 IF Y<l THEN Y=l 
4012 IF VEL>l5 GOTO 4050 ELSE IF VEL>5 GOTO 4039 
4015 IF VEL<0 GOTO 4100 
4019 I F Y=4l THEN Y=42 
4020 RESET( LX,LY) :RESET(LX+l,LY- l):RESET(LX+2,LY) :SET(X 

,Y) : SET(X+l,Y-l) :SET( X+2,Y) 
4022 	 IFLX >ll3ANDLX <l21THENGOSUB9l00:PRINT@851,"NICE LAN 

DING, SPORT"; : PRINT@91 5 , "BUT YOU HIT THE BASE!";:G 
OTO 9200 ELSEI FLX>ll90RLX<l05THENPRINT@85l,"NOT TO 
0 BAD, BUT I TS ";:PRINT@915 ,"A LONG WALK HOME ! ";:GO 
TO 9200 

40 23 G=RND(2 ) : 0N G GOSUB 4025 , 40 26,4027:GOTO 9300 
4025 PRINT@85l,"RIGHT ON THE MONEY!";:RETURN 
4026 PRINT@85l, "PROMOTION ON THE WAY !"; : RETURN 
4027 PRI NT@85l, "YOU ' RE A NATURAL";: PRINT@915, "STAR PILO 

T"; : RETURN 
4039 IF Y=4l THEN Y=42 
4040 RESET(LX,LY) :RESET(LX+l,LY-1) : RESET(LX+2,LY) : SET (X 

, Y+l ) : SET(X+l , Y) :SET(X+l,Y+l ) :SET (X+2,Y+l )
4041 I F X>0 SET(X-1,Y)
4042 IF X<l25 SET( X+3 ,Y ) 
4043 G=RND(3): 0N G GOSUB 4045 , 4046,4047,4048 
4044 IF LX >ll3 AND LX<l21 THEN GOSUB 9100:PRINT@7 46 , "AN 

D YOU HIT THE BASE!!";: GOTO 9200 ELSE GOTO 9200 
4045 PRINT@851,"YOU SAVED THE CARG0";:PRINT@913,"BUT YO 

U SMASHED THE CREW!";:RETURN 
4046 PRINT@851,"YOU SAVED THE CREW";:PRINT@913,"BUT YOU 

SMASHED THE CARGO!";:RETURN 
404 7 PRINT@851,"UFF! "; : PRINT@915 ,"SHE ' LL NEVER FLY AGAI 

N!";:RETURN 
4048 PRINT@851 ,"NOT SO GOOD,";: PRINT@915 ,"L IE UTE N 

ANT !!";:RETURN 
4050 RESET(LX , LY) :RESET(LX+l,LY-1) : RESET(LX+2,~Y):RESET 

(X+l,Y ) :Y• Y+l:SET(X,Y-l) :SET(X+2,Y-l ) : RESET (X,Y) : R 
ESET(X+2 , Y) :RESET (X+l,Y-1 )

4051 	 IF X>0 SET(X-l,Y-2) 
4052 	 IF X<l25 SET(X+3,Y- 2 ) 
40 53 	 IF POINT(X+l,Y)=0 SET (X+l, Y)
40 55 	PRINT@64,CHR$ (30 ); :IFX<280RX >8 9PRINT"NOTE THE NEW 

LUNAR FORMATION . • • ":PRINT"IT IS THE CRATER OF "; N 
A$: GOTO 9200 ELSEPRINT" COULDN'T YOU SEE THAT MOUN 
TAIN, ";NA$;"?":PRINT"WERE YOU TRYING TO DRILL AT 
UNNEL TO THE OTHER SIDE?";:GOTO 9200 

4070 	 RESET(BX,BY) :IF Y<0 GOTO 4150 ELSE IF POINT(X,Y+l)
=-1 OR POINT(X+l,Y+l)=-1 OR POINT(X+2 , Y+l)=-l GOT 
0 9000 

4100 RESET (BX,BY) 
4150 IF Y<2 THEN RESET (LX, LY) :RESET(LX+l,LY- l ) :RESET(LX 

+2 ,LY) 
4200 	 IF FUEL <5 GOTO 4220 ELSE IF PEEK(l t368)•64 THEN X 

=X+l:FUEL=FUEL-5 ELSE IF PEEK(l4368)=16 THEN X=X- 1 
:FUEL=FUEL-5 

4210 	 IF X>l 24 THEn X•X-1 ELSE IF X<0 THEN X•X+l 
4220 	 IF X=LX AND Y=LY GOTO 8999 ELSE IF Y<l GOTO 8999 
4400 	RESET(LX , LY ) : RESET(LX+l , LY- 1) :RESET( LX+2, LY) : IF Y< 

12 THE!! FOR N=l TO 7 :PRI NT@ST( N) , "."; : NEXT N 
440 5 IF PIC=-1 THEN SET( LX+l,LY+l ) 
4410 SET (X , Y) :SET( X+l , Y-1 ) :SET( X+2 ,Y ) :LX=X :LY=Y:BX=X+l: 

BY=Y+ l 
4420 PIC=POI NT(BX,BY) : I F BURN>l SET(BX , BY) 
8999 GOTO 3000 
9000 IF ALT<230 GOTO 4011 ELSE GOTO 4150 
9100 SET(ll3, 41) : SET( ll4,4 2) : RESET(l l 5 , 42):SET( l l6 ,42): 

RESET(l l 7 ,42 ) : SET(l l8,42):SET(ll9 , 4l ) : FOR X= ll4 TO 
ll8 : RESET(X,4l ) : NEXT: RESET( ll9,42) :RESET( l20,42): 

RETURN 
9200 BD=BD+l: GOTO 9400 
93 00 GD=GD+l 
9400 PRINT@l92 , "GOOD LANDINGS SO FJ\R ... " ;GD: PRINT "BAD 

LANDINGS SO FAR . .. . ";BO: INPUT"TRY YOUR LUCK AGAIN 
? Y OR N" ; R$ :1F R$="Y" THEN GOTO 2100 ELSE IF RS= " 
N" END ELSE GOTO 9400 

9999 END 

..-See List of Advertisers on page 306 

Don't be misled by more expensive imitations! 

This is the original Photo point light pen pre­
ferred and supported by some of the leading 
software sources like, " Quality Software" - " In­
stant Software" - "Level IV " products and so on, 

Just imagine . .. 
In playing backgammon, (included) when you 
want to move a man, you just point at where you 
want to move from, then poin t at where you 
want 	to move to, and your man moves!! ! No 
more fumbling with keyboards-YEA! 

Your Photo Point package comes complete; 
• 	 1 Photo point light pen (of course) 
• 	 Info sheets on how to connect the pen and 

how to write your own programs 
ALL IN BASIC 

• 	 Two apertures 
• 	 AND two sensitivi ty settings 
• 	 A cassette tape with 4 informative programs 

and games 
• 	 Ready to connect to your TRS-80 System. 

(DOS too!) 
• 	 Does not void any Radio Shack warranties 

Requirements: 
• 	 Level II basic 
• And a little imagination!! 
For fast real time programming it is your lowest 
cost peripheral at s19_9s 

Announcing 
NEW PEN BASIC by Steve Bjork 

Steve is one of the Best Assembly Lang . pro· 
grammers around , and he has come up with PEN 
BASIC. This low memory routine will add 10 more com­
mands to Level II such as PENGET which searches the 
entire screen for the pen and returns a number between 
0-1024 in about 1 sec. Plus 9 o ther commands. Perfec t for 
you lightware authors and NEW light pen owners 
too! . . .... . ..only s14_9s · 

-------- - --(COUPON) --------- ­
Micro Matrix ..... ss 
P.O. Box 938 • Pacifica . CA 94044 
Send for yours NOW: (415) 355-4635 

Name -- ­ - ­ - -- ­ - - ­ - - - Photopoint 
0 $19.95 

Address _ _ _ _ ______ ___ 

Pen Basic 
City - --- ­ - ·---- ­ St . ____ 0 $14.95 

Zip ________ _ 

Card# _ _ ________ Money 
Ex. CK. Order Visa MC 
Date 	 0 0 0 0 
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UTILITY 

Hold that printout! Here's a software patch that Tandy neglected. 

Underscoring Scripsit 


Carl Iseli 
2108 Kingshouse Road 
Silver Spring, MD 20904 

If you are already using Radio Shack's 
Scripslt word processing system, you 

know it's one of the best available. Its un­
limited formatting capabilities within the 
text is probably the closest thing to guaran­
teeing freedom of expression s ince the 
First Amendment. 

For all of Scripslt's attributes, it does 
have several weaknesses. The greatest of 
these are its inabilities to underline text (or 
even print the underscore character, for 
that matter) and to halt printing (in order to 
change type fonts, etc.). Fortunately, this 
and other print related shortcomings can 
be easily corrected-with no hardware 
modifications. 

The root of the underscore and special 
character problem is in the hardware of the 
TRS-80. Specifically, the TRS-80 keyboard 
has neither dedicated special character 
keys nor programmable keys. We' ll have to 
invent some special keys with software. 

First the Bad News 

In order to dedicate a special key in Scrip­
sit, you will have to give up one that is nor­
mally used for other purposes. I chose to 
give up the " at" character, which Is generat­
ed in Scripsit by hitting the shift key, fol­
lowed by the number 0. I chose the "at" 
character because in any situation I could 
always type the word "at" instead of using 
the character. If you use Scrips it to type and 
edit your BASIC programs, you will still 
have the use of the "at" character; it will 
LIST, LUST and run properly under BASIC, 
but you will have to give up the ability to 
print the program using Scripsit. 

The other bad news is perhaps a blessing 
in disguise. After modifying Scripslt, you 

will use various combinations of the "at" 
character with other characters to perform 
text underlining and to cause printer 
pauses. 

While the characters used this way will 
be completely invisible to the printer, the 
Scripsit program will still see them as print­
able characters. The program will, there­
fore, count these characters in its calcula­
tion of the line length. The consequence of 
this is that you will not be able to print un­
derlined text in justified (flush right and left) 
format. 

I say this may really be a blessing be­
causetext that is justified by inserting extra 
spaces between words, rather than propor­
tionally spacing the letters within each 
word, generally looks strange and is diffi­

cult to read. 

Now, the Good News! 

Other than the changes above, Scripsit 
will operate normally. Once the modifica­
tions are made, you can form lines of under­
score characters simply by typing a string 
of "at" characters. You can underline words 
or phrases of text by preceding the first let· 
ter of the text to be underlined with an "at" 
character and typing another "at" charac­
ter immediately following the last letter of 
the text to be underlined. Finally, you can 
cause your printer to pause by embedding 
an "at" character in your text followed im­
mediately by a greater than sign ( >). 

In addition to the Scripsit program itself, 
you will need a minimum of 32K RAM, at 
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"Once the modifications are made, you can form lines of 
underscore characters simply by typing a string of 'at' characters." 

least one disk drive and a parallel printer 
with backspacing (e.g. Radio Shack WP50, 
NEC Spinwriter 5530, Diablos and Qumes). 
Radio Shack's Editor/Assembler, or its 
equivalent, is helpful in entering the ma­
chine code; but it is not entirely necessary. I 
have included listings that can be entered 
by DOS Debug for those who do not have an 
assembler available. 

if you shrink in terror at the mention of 
machine code or assembly language, don't 
drop out: I'll go through the modificat ion 
steps one by one. 

Getting Started 

Prepare a disk with a copy of unmodified 
Scripsit on it, and make sure that you have a 
minimum of 20 granules of free space avail­
able. You will be placing two small pro­

grams on it, plus a core image of the interim 
modifications and the final, fully modified 
Scripsit program itself. 

The first step relocates Scripsit to a high 
RAM address. This must be done because 
Scripsit normally resides in RAM at ad­
dresses starting at 5200H, and thus over­
lays the area used for DOS commands. By 
relocat ing Scripsit, we can work on it to our 
heart's content, then put it back in its resi­
dent RAM position just before execut ion. 

Using your editor/assembler, type in the 
relocator program given in Program Listing 
1. Make a tape of the object code, then re­
t urn to DOS and type TAPEDISK. When the 
prompt appears, type C to load t he object 
f ile. When the prompt returns, type E to re­
turn to DOS. 

If you don't have an editor/assembler 

FE 40 2B 09 CD CD 7A 32 EB 37 C3 74 SF 08 3A 26 7B B7 
2B 66 7E FE 3E 2B 66 FE 40 2B 28 FE 21 38 24 FE 80 30 
20 3E 00 32 26 70 32 28 7B 08 C9 08 3A 26 7B B7 20 OD 
08 FE OE 38 14 08 3A 2B 7B 3C 32 2B 7B 08 C9 3E FF 32 
26 7B 08 3E SF 1B B8 08 CS OE 08 CD 01 7B OE SF CD 01 
7B 3E FF 32 26 7B C1 OB C9 3A 2B 7B 47 79 32 EB 37 CD 
10 7B OS 20 F6 C9 3A EB 37 CB 7F 20 F9 C9 08 CD ED 7A 
C9 23 3A 40 38 B7 2B FA 08 C9 21 E3 03 22 16 40 F3 21 
00 B2 11 00 S2 01 27 29 ED BO 3E FF 32 26 7B C3 00 S2 

Table 1 

4D 4F 44 20 SS 4C 50 20 28 43 29 20 43 41 S2 4C 
20 49 53 4S 4C 49 2C 20 31 39 38 30 20 20 41 4C 
4C 20 S2 49 47 48 54 53 20 S2 4S 53 4S S2 56 4S 

Table2 

001 00 PROGRAM 1, REL O/ CIM 
0011 0 RELOCATES SCRIPSIT FROM 
00120 5200-7AA4 TO 
001 30 8200- AAA4 
001 40 
00 150 LOADS AT BFOOH ( 48896 ) 
00160 

BFOO 00170 ORG OBFOOH 
BFOO F3 001 80 DI ; STOP TII E CLOCK 
BFOl 210052 00190 LD HL, 52 00H ; START AD DRESS 
BF04 110082 00200 LD DE, 82 00H ; DESTINA T ION 
BF07 01A4 28 00210 LD BC,28A4H ; # OF BYTES TO MOVE 
BFOA ES 00220 PUSH HL ; SAVE START ADDR 
BFOB B7 00230 OR A ;CLEAR CAR RY FLAG 
BFOC ED52 00240 SBC HL,DE ;WHICH DIRECTION? 
BFOE El 00250 PO P HL ; RESTORE START ADDR 
BFOF EDBO 00260 LDI R ;MOVE IT! 
BFl l C30000 0027 0 JP OOOOH ; BOOT TH E SYSTEM 
0000 00280 EN D 
00000 TO TAL ERRORS 

Program Listing 1 

available, you can use the Debug M com­
mand: Type DEBUG and enter, then push 
the Break key to enter the Debug routine. 
Type DBFOO (enter), then MBFOO and 
press the space bar. Your display should 
now have the hex number located at 
BFOOH bracketed, and the lower left por­
t ion of the screen should read BFOO. 

Now type the following sequence of hex 
numbers, pressing the space bar after each 
pair of digit s: 

F3 21 OO S211 OO B2 01 A4 28 ESB7EDS2 E1 ED BOC30000 

Return to DOS by entering G402D. 
Whichever way you produced your relo­

cator program, you'll want to make a disk 
fi le of it. Enter TAPEDISK, type F RELO/ 
CIM:O BFOO BF13 BFOO and enter it. Then re­
turn to DOS by typing E. 

Load, but do not run, Scripsit by typing 
LOAD SCRIPSIT/LC. When the load is com­
plete, type BASIC2 (enter). This wi ll put you 
in Level II BASIC and the screen will ask for 
Memory Size?, to which you reply Enter. 

Now type SYSTEM and execute the relo­
cat ion program by answering the prompt 
with /48896 (enter). The relocat ion program 
wil l instantly zap Scripsit to high memory 
and ret urn you to DOS. This is done in t he 
wink of an eye, so don't worry that not hing 
could have happened before you returned 
to DOS-it d id! 

Just t o make sure everything done so far 
has been correct , type DEBUG, enter it, then 
press Break. After the Debug format ap­
pears on the screen, type 08200 and enter 
it. If all is well, the fourth line from the bot­
tom of your screen should now read: 

8200 18 3D 43 4F 50.. . 

Return to DOS by entering G402D. 
Now, let 's save the relocated Scripsit for 

future use. Type DUMP SCRIPSIT/CIM 
(START = X'8200', END = X'AAA3'), then 
press ENTER. You will now have a non-exe­
cuting file that you can use for these and 
other Scrips it modifications. 

For the next phase of the modificat ion, 
you have two choices: If you own an editor/ 
assembler, ut il ize the following sect ion, 
" Using an Editor/Assembler." If not , skip 
the next section completely and follow the 
instruct ions in the section labeled " Doing it 
the Hard Way." O.K., let's go our separate 
ways; then meet again in the section titled 
" Everybody, Altogether Now." 

Using an Editor/Assembler 

If you have an editor/assembler available, 
use it to type in the assembly language 
modification exactly as it appears in Pro­
gram Listing 2. If your assembler will write 
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BUSINESS & 
PLEASURE SOFTWARE 
TRS-BO™ MOD. 1, LEVEL II 
PERSONAL FINANCIAL STATEMENT 

(16K) cassette $14.95 
INCOME TAX (BK) CIAettl 19.95 
INCOME/ DEDUCTIONS FILE (BK) 

cassette 10.95 
STOCK CHARTING (BK) cassette 15.95 
MAILING LIST (Disk only) (32K) 22.95 
ADD: $4.00 for disk except mail list. 

All pric11 include shippi119 charges. 

DISCOUNT! 

3 or more programs 25" off. 

Send us your programs for review. 

BAP$soFTWARE 
6221 Richmond, Suita 220 


Houston. T1111 77057 713/7B3-3433 

TRS-80 is 1 registered trademark of T1ndy Corp. 


~ Q 0 
of not being able to read the digital counter 
without changing positions every tlme?-Then 
try the DATA VDtW 
Spcclflcally designed to 
position the recorder at 
the proper angle for 
effortless viewing of 
the counter. 

Constructed of durable transluscent acrylic In a 
beautiful smoked gray tint with slip resistant 
padded feet. 

Only 8 .95 eac h 

Add 2.00 for shipping and handling 


California res idents add 6% sales tax. 

TO ORDER: Send check or money order only to: 
REM TRON 
P.O. Box 2280 .,,. 499 
Santa Clara. CA 95055 

NO COD'S PLEASE 
• Exatron stringy floppy version also available for 
5.95. Ideal as desk calculator stand also. S ize 
5\.'.i" wide x 9" long. 

' Exatron Is a registered t rademark of Exa tron. Inc. 

HATCH A PLOT 

WITH YOUR TRS-80* 


Use ESP the Educated Slave Processor 

0- -­
• Full plo 1t1n9 contf ol feu ures 
• Self ·cont11ned m 1cro procel$Of 

• Co n n.cu TRS·&O• m aster compu t•r to user-supplied X·Y R lt(orde r 
+ Con verts comm•nds IO voltAif ou tpu ts 

+Pl o t. vecto rs, d ou, X end V uts, and ASC II characters 
• Buffers comm..,ch t o opo mum sPffd o t r.corder 
• Puce 11 $ 450. 

+Manual sold Nparattly for $ 10. 

+ Manu• I p uct rt fundabtt with pu rcha.s.e o f u n i1 

Or Use MICRO-PEN Software 
+ ESP e.pabil1ttn except bufftunt 

+Rum m TRS·BO • computer 

• Req1.rnn UMr-iuppU9(1 O/ A •~ pen control m t1daces 
+ Prict is $99 on d isktt tt 

+ Schematic an d puts tnformttion pro~idtd tor tl.etrictl int erfiiC-1 

For ad d itional Information , w rite to: 

Epsil o n Systems 

9 69 Crown A ve. 


V' 487 Sant a Barbara, C A 9 3 111 

"Without an editor/assembler, 
you may want to rest your 
fingertips before going on. " 

the object code directly to disk, do so; or 
save it on tape and use the DOS Tapedisk 
utility to put it on disk. In any case, use the 
filespec MODULP/CIM. 

In DOS mode, enter LOAD SCRIPSIT/CIM, 
then enter LOAD MODULP/CIM. Now type 
DUMP SCRIPSIT/CIM (START= X'8200', 
END= X'AB40'), and enter it. That's it. You 
can skip the next section unless you're a 
masochist. 

Doing It the Hard Way 

Without an editor/assembler, you may 
want to rest your fingertips before going 
on-you've got some serious typing to do. It 
will be worth it in the long run, though. 

In the DOS mode enter LOAD SCRIPSIT/ 
CIM;. Now enter DEBUG and press Break. 
Your screen should soon be filled with all 
the register contents. When it is, type 
DAAOO (enter); then types and enter it to get 
a full screen of characters starting at 
AAOOH. 

Now type MAA9E and press the space 
bar. At the bottom left of your screen you 
should see 32- , and the hex number 32 at 
locat ion AA9EH should be bracketed by 
graphics bars. If everything is O.K. so far, 
enter the sequence of hex numbers shown 
in Table 1. Be suretopressthespacebaraf­
ter each two-digit number is entered. 

If you entered all the numbers in Table 1, 
the bottom left corner of your screen should 
now indicate the address AB40. (This 
doesn't prove that you entered them all cor­
rectly, just that you entered them all.) 

Press X, followed by G402D (enter), and 
not only wi ll you be returned to DOS but the 
worst part will be over! Type DUMP SCRIP­
SIT/CIM (START= X'8200', END= X'AB40'), 
and enter it. You are now ready for the final 
step in your modification. 

Everybody, Altogether Now 

There is only one last step between us 
and our completed Scripsit modification. 
We'll do it by hand-assembly just so all you 
editor/assembler owners will remember the 
good old days. In the DOS mode enter 
LOAD SCRIPSIT/CIM ;. Now enter Debug 
and press Break. 

Your screen should soon be filled with all 
the register contents. When it is, type D8800 
and enter it. Now type M8800 and press the 
space bar. At the bottom left of your screen 
you should see 20 - , and the numbers 20 at 
location 8800H should be bracketed by 
graphics bars. Enter the sequence of hex 
numbers in Table 2, again pressing the 
space bar after typing each two-digit num­
ber: 

The bottom left corner of your screen 
should now give the address AB40 followed 
by 13 - . Press X, followed by G402D (enter), 
and you will be returned to DOS. Now type 

DUMP SCRIPMOD/CMD (START=X'8200', 
END= X'AB40', TRA = X'AB26') and enter it. 

If you have followed the above instruc­
t ions without error, you will now have a full 
copy of underline and pause-modified 
Scripsit! You can call the program from 
DOS at any time by simply typing SCRIP­
MOD (enter). 

Theory of Operation 

Scripsit's actual line printer routine, as 
far as our Interests are concerned, starts at 
location 7 A9EH, which we have relocated to 
AA9EH. Here we would normally f ind: LD 
(37E8H),A, which outputs the character in 
t he A register to the printer, and JP 5F74H, 
which jumps to a part of Scripsit to perform 
a ll sorts of housekeeping and get the next 
printable character. 

Fortunately for our purposes, these loca­
tions coincide with the end of Scripsit , and 
are followed by a relat ively large unused 
area of RAM (do the Radio Shack program­
mers have some future plans up their col­
lective sleeves?). It Is here that we interrupt­
ed the normal flow of Scripsit, inserted our 
modification, then plugged back into the 
program. 

Referring to the assembly language Pro­
gram List ing 2, you may find the address 
areas of the CALLs and DEFLs a bit unusu­
al. They were coded this way to save time 
during the many program revisions I had to 
make. 

This form of addressing makes the code 
totally relocatable. When changing the 
ORG statement, or whenever program ma­
terial is inserted or deleted, all the calls are 
automatically updated. I could have re­
placed them with the actual hex addresses 
of the f inal program, but I thought it was a 
neat trick worth passing along. 

Lines 140- 150: FLAG and CNTR are as­
signed to indicate the RAM locations to be 
used for a f lag and a counter. 

Lines 170-180: The next character about 
to be sent to the printer is checked to see if 
it is an "at" character (40H). If it is, control is 
transferred to line 220. 

Line 190 calls a subroutine at line 400 
that checks the flag status. 

Line 200 sends the character in the A reg­
ister to the printer. 

Line 210 returns program flow to the main 
body of Scripsit . 

Lines 220- 390: Here, the f lag status is 
checked. If it is set (00 in location 7B26H), 
control is passed to the underline routine 
beginning at line 810. If not, the routine 
looks at the next text character. If the next 
character is a greater than symbol, pro­
gram flow reverts to the printer pause rou­
t ine at lines 840- 890. If it is another " at" 
symbol, a space (coded or uncoded), a line­
feed or a carriage return, the original char­
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INCOME TAX SYSTEM· 

FOR TRS-80*;MODEL I, II or Ill 


In the tax season just completed, our system, running on the magnifi· 
cent line of TRS-80 computers, prepared thousands of lightning-fast, 
error·fre~ t~x returns a day in accounting offices nationwide. 

Why not in yours? The investment is minim~I. Our system requires no 
special operator training. Runs on your TRSDOS, nothing else to buy. 

Features no other tax system, for any computer, has­

1. 	Full interactive user contro l, in tax-form language only, line-by-line. 

2. 	Screen display of full 1040 and all schedules, prior to printout. 

3. 	All formats IRS and State approved. 

4. 	Schedule amounts automatically entered on Form 1040. 

5. 	Your Preparer's Information automatically printed at bottom of Page 2, Form 1040. 

6. 	Built-in Validation Check tests entire system, hardware and software. 

7. 	Special printer adjustment routines: Margin Offset , Text Position, etc. 

8. 	 Fills in pre-printed forms (we supply) or use overlays. Your choice. 

9. 	AUTOMATICALLY COMPUTES: Tax - Earned Income Credit - Maximum/Minimum Tax ­
Least Tax Method -All Percentage of Income Limitations - All Fi xed Limitations. 

DOES INCOME AVERAGING IN EIGHT SECONDS! 

10. Full support through the tax season, no c harge. 

11. Inexpensive yearly updates in accordance with tax-law changes. 

12. Modular const ruction-Lets you order the type and size system you need. 

Prices start at $237.95 (1040 & Schedule A) 

25-page Descriptive Manual · $7.50 
(Refundable on order) · 

MINIMUM SYSTEM REQUIRED: 

Model I, 48K, 1 Disk Drive 


CONTRACT SERVICES ASSOCIATES 

706 SOUTH EUCLID • ANAHEIM, CA 92802 

TELEPHONE: (714) 635.-4055 

0 TRS·80 is a trademark of Tandy Corp. 

.-See List of Advertisers on page 306 	 80 Microcomput ing, June 1981 • 249 
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"While this may seem like a long and complicated 
routine, you won't actually notice any slow-up in 

your printing. This is because any word processing 
printer is almost infinitely slower in accepting characters . .. " 

acter is converted to an underscore (5FH) 
and printed, using the routine at lines 
530-570. 

If the next character Is none of the above, 
the RAM flag is set and the counter zeroed 
In preparation for counting the characters 
to be underlined. Finally, the RET at line390 
functions to Ignore the "at" symbol and go 
back to Scrlpslt to get the next character. 

Lines 400-520: Before every character is 
printed, this subroutine checks the flag 
state. If It Is not set, the character is printed. 
If It Is, the RAM counter is Incremented. 
Note that 450 and 460 perform one of the 
modification's Idiot-proof functions: If you 
forget to turn off the underlining before you 
get to the end of a text line, this cocfe keeps 
the printout from totally bombing. 

Lines 580- 800: This is the actual underlin­
ing routine. The count from the RAM count­
er is placed in the B register, the backspace 
character (08H) Is placed In the C register, 
and the printer is backspaced. Next, the un­
derscore character (5FH) is placed in the C 
register and printed until the printer car­
riage returns to its former position. Finally, 
program control Is returned to the main 
body of Scrlpslt to get the next character. 

While this may seem like a long and com­
plicated routine, you won't actually notice 
any slow·up in your printing. This is be­
cause any word processing printer is al­
most infinitely slower In accepting charac­
ters than the computer ls in sending them. If 
you don't believe me, try eliminating the 
printer status check and loop-till-ready sub­
routine at lines 770-800 and see what hap­
pens. 

Using Scrlpmod 

Your newly modified Scripsit program 
will now give you total control over the fol­
lowing areas: 
1) Printing lines (underscore characters) 
2) Underlining text 
3) Pausing the printer (to change type fonts, 
etc.) 

Using these controls requires certain 
modifications to the original text and in­
volves certain limitations. 

Printing Underscore Characters 

To print a line of underscore (5F hex) 
characters, simply type a series of "at" 
characters (shift 0). The only l imitat ions are 
that the line must be at least two characters 
long and the last character must be fol­
lowed by a space or a line terminator (see 
Scrlpsit Instruction manual for the defini­
tion of a line terminator). 

Underlining 

Underlining text requires placing the un­
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derscore control character (shift 0) immedi­
ately before and immediately following the 
word or phrase to be underlined. To have 
your text print " Atlas Shrugged is a book by 
Ayn Rand," you would type: (shift 0) Atlas 
Shrugged (shift 0) is a book ... 

There are several Important !Imitations of 
the underlining mode: 
• The first character following the initial 
"at" symbol must be a printable character. 
It must not be a space, a line terminator or a 
control character. 
• The text to be underlined must not be for­
matted as justified or flush right. 
• If the phrase to be underlined extends to 
more than one lineof printed text, each line 
must have the underlining terminated and 
the next line must restart the underlining 
anew. Be especially careful when reformat­
ting or adding text to underlined areas; you 
may inadvertently change your line struc­
ture. 
• If your printer has a text buffer that is lim­
ited to one line of type, the phrase length of 
underlined text may be limited. Remember: 
the actual line length lsequal to the number 
of characters plus the number of back­
space characters plus the number of under­
score characters. What happens after the 
buffer overflows Is dependent on your par· 
tlcular printer. 

Pausing the Printer 

When you want the printing operation to 
pause in the text, type an "at" character fol­

lowed immediately by a greater than sym­
bol ( >). No message will be printed on the 
screen; the printer will simply halt. To re· 
sume printing, press Enter or the space bar. 

A few caveats are In order: most printers 
that use a print buffer will not print to the 
middle of a line before pausing. They will 
hold the contents of the buffer until printing 
Is resumed. Consequently, It wi ll usually be 
necessary to plan your type font change to 
coincide with a new print line. 

Because the program Is now looking for 
the new control character combination to 
halt printing, phrases to be underlined must 
not begin with the greater than symbol. · 

Some printers (Anadex Is the only one I 
know of) dump their print buffer after ap­
proximately 10 seconds of not receiving 
new characters. (Don't ask me why!) Obvi­
ously, this modification cannot be used 
with such printers. 

A Few Last Words 

By taking on the somewhat tedious task 
of trying to follow the program flow of this 
Scrlpsit modification, you will no doubt 
learn quite a bit about assembly/machine 
language programming. You will have an in· 
creased appreciation for how Scripsit actu­
ally works, and thus be able to make some 
of your own modifications. 

Any questions or comments regarding 
the modifications are most welcome. For a 
fee I will also alter your Scripslt disk for 
you.• 

Program Listing2 

00090 PROGRAM 2: 
00100 MODULP/CIM - UNDERLINING SCRIPSIT 
00110 (MUST MOVE SCRIPSIT TO 8200H BASE ADDR FIRST) 
00120 START= 8200 END=AB40 TRA~AB26 

00 130 ' 
7B26 00140 FLAG DEFL REL0-3000H ;RAM FLAG 
7B28 00150 CNTR DEFL FLAG+2 ;RAM COUNTER 
AA9E 00160 ORG OAA9 EH ;MOD STARTS HERE 
AA9E FE40 00170 CP 40H ;CHAR • @? 
AAAO 2809 00180 JR Z,USCR ;GO IF IT IS 
AAA2 CDCD7A 00190 CALL FLGST- 3000H ;CHECK FLAG STATUS 
AAA5 32E837 00200 PRT LD (37E8H) ,A ;PRINT CHAR 
AAA8 C3745F 00210 JP 5F74H ;RETURN TO SCRIPSIT 
AAAB 08 00220 USCR EX AF,AF' 
AAAC 3A267B 00230 LD A,(FLAG) ;CHECK FLAG STATE 
AAAF B7 00240 OR A 
AABO 2866 00250 JR Z,STPUL ;GO IF SET 
AAB2 7E 00260 LD A, (HL) ;GET NEXT CHAR 
AAB3 FE3E 00270 CP 3EH ;CHAR • · >? 
AAB5 2866 00280 JR Z,PSTOP ;PRINT IF IT IS 
AAB7 FE40 00290 CP 40H ;CHAR • @? 
AAB9 2828 00300 JR Z,PRUL ;PRINT IF IT IS 
AABB FE21 00310 CP 21H ;CHECK FOR SP, CR, LF 
AABD 3824 00320 JR C,PRUL ;PRINT IF IT IS 

Program continues 



• BICH :IC 

OF PROGRAMS THAT TREAT YOU LIKE 

AN IDIOT, WASTING TIME & MONEY?? 


RANDOM ACCESS PAYROLL 
• No complicated lnltlallzatlon 
• EDIT & LIST 
• NO SPECIAL CHECKS 
•USES NEB 9020 checks 
• PAY any employee anytime 
• SALARIED or hourly 
• SPECIAL PAY-special hours 
•lWO SAVINGS-including RIA 
• CLASSED by occupation or dept. 
• PAYSTUB shows Year-to-Date 
• STATE- FICA-FED. TAXES-SAVINGS 

SEND YOUR STATE TAX SCHEDULE­
FREE-customized to your state tax 

Documentation $10.00 
Disk & Documentation $55.00 

RANDOM ACCESS DEPRECIATION 
• LISTS any one year's depreciation 
• OR complete list of all property 
• PRINTOUT shows-1.D. Number- description­
• Yr. purchased-	 life-method­

1st yr. additional deprec iation­
• Reg. deprec.-deprec. prior yrs.- balance 
• SUMMARY-total value prop.-additional 1st yr. 
• REGULAR deprec.-deprec. prior yrs. 
• PERMANENT records for your taxes 

Documentation $15.00 
Disk & Documentation $100.00 

TEAMS: Personal checks require 3 weeks to clear. 

USE- VISA- MASTER CHARGE- MONEY ORDERS 


MIN: 32K-1 DISK-PAINTEA/132 CPI 

TEL 7 PM-9:30 PM EASTEAN-(617) 359-236416370 


SEND: SASE for additional Information 


"" 421MEDFIELD 

COMPUTER SOFTWARE 


39 GREEN ST., MEDFIELD, MA 02052 


MICRO-soTM CASSETTES­

• 00% ERROR-FREE 

•Fully Guaranteed! 

• Premium 5-Screw Construction 

• Used By Software Firms Nationwide 

• Custom Cases, Add 19¢ Each 
•Shipping, Add $1 .50 Per Pack 

COD HOT LINE 

1-(206)-675-6143 

...-476 

MICR0-80™ INC. 
E-2665 NO. BUSBY ROAD 


OAK HARBOR. WA 98277 


"A 
PERFECT 
CLOAD 
EVERY 
TIME'' 
Frntn a rcvkw in lhc: 
Stpcrmbn'·Cklo~ 
19801(1cmcn1arr Elmronics 

$64.95 
'rl ..... TRS-80 ...11.b•• •ll•owo ......... 

TAPE DIGITIZER ';,;_";; on/ off ••il<h lor 

• Elimin:111cs cas.scuc loadins & copyin1 problems ... 
even SYSTEM iapts! 

• Makrs laP' pro1ra m loadina vinually indcptndcnt 
Q( ~·olumc COnlrol Kiting! 

• M1kts pcr(ttt digital copia of any rape wi1hou1 
U$ln1 rompu1tr. rC"movina hum, noiw, & curu 
m inor dropouts! 

• C.ustttt: switch allows manual con1rol o f CHKUt 
r«ordtt . 

• "Good Dara" ind fca1or tasily tn•bln stiling 
propc'.'t volume ... doublC"s as a ta!)( moniio r! 

• A.C. PoWC'rcd • nobaurrits 1ortplacd 

e Comp11ible with Ltvtl I &: 11 , abo LOW spttd 
MODEL Ill. 

e Fttd your casSt"llt: to the TAPE DIG ITIZER 
and fttd your computer 1hc U IC1 d i1i1al wavd orm 
che TRS-80 save 10 1hetapt"! 

• ~ rid or your llpt' bugs today - 564.9$ postpaid / 
Of rtturn wichin 10 days for a full rdund! 

24 hr. phone (707} 887-7237 
..- 124 

P.O. BOX 597 1FORESTVILLE, CA 95436 

• ?'ltll•l!lla ~ 

TWO USER 

MULTl-TASRING 

$89 TS HARE VI. 3 


A SPLIT PERSONALITY FOR YOUR 

TRS - 80 MODEL I 


• 	 Interrupt driven executive patches to parent operating system 
NEWDOS 2. 1 or TRSDOS 2.3. 

e Allows two active users to share a single TRS-80. 
e Execute BASIC or MACHINE LANGUAGE (above 7700 Hex) . 
e Joint access of disk fi les. 
e Second user ties to HOST via modem , terminal, or 2nd TRS-80. 
• 	 Options for Expansion Interface, RS-232, T RS232, or HUH 

interface. 
e 	 SI MPLEX MODE for non serial-port users. Requires only a 

printer to act as second " screen". Jobs share the keyboard 
under user control . 

• 	 CON FI GU RE UTILITY partit ions memory usage and selects 1/0. 

TRS-80 tm Radio Shack/Tandy Corp. 

NEWDOS tm Apparat, Inc. 

TRS232 tm Small System Software 

HUH tm Cal iforn ia Computer Systems. 


$49DBMS 
MULTI - FEATURE DATA MANAGER 

e Up to 20 user defined f ields. 

e Files extend across multiple diskettes. 

• 	 Supports up to four drives. 
• Automat ic single drive disk mount requests. 

e Four data types and compu tat ional fields. 

e Flexible REPORT GENERATOR. 

e Fast assembly language sorts. 

e MULTI-FIELD sorts and searches. 

e Keyed access on any sorted f ield. 

e Indexed relations between fi les. 


TO ORDER 
203 ARDEN STREET ..-204 

GLENDALE, CA 91203:=:• 
(213) 649-0369 
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HAYOEN
m1CRm::ornPUTER 
PAOGARITI ,,., 

Hayden 
Perfor111ance 

ROYAL FLUSH: 
Competitive Poker 
Solitaire (Wazaney) Play alone or 
with any number of players in this 
poker-based, fun -filled card game. 
And no matter how many times you 
play, the hands are never the same. 
07103, TRS-80 Level II; tape, 

$14.95 


KEYNOTE (Microflair Assoicates) 
Hear any type of music in slow, 
medium, or fast tempo. 02903, 
TRS-80 Level II tape, $9.95 

r-..-------------, 
ORDER TODAYI 
Hayden Book Co., Inc. 

50 Essex St., Rochelle Park, NJ 07662 


Send me the software checked below. A 

check or money order is enclosed. I 

understand that Hayden pays shipping 

and handling costs and that I can return 

any disk or tape within 10 days if it is 

defective or I am dissatisfied with it for any 

reason. Residents of NJ and CA mustadd 

sales tax. Offer good in US only. Name of 

individual ordering must be filled in. 


0 02403 0 03408 
0 02503 0 05103 
0 02903 0 05108 
0 03003 0 05303 
0 03103 0 05308 
0 03203 0 05903 
0 03403 0 07103 

Name--- - - -----­
Address __________ 


City I State I Zip 

EOM 6/ 81 

Software 
From gameroom fun 

: . 

to boardroom business! 

SARGON II (Spracklen) The first 
great computer chess program. " ... an 
excellent program which will provide 
true challenge for many players ... Save 
your money and buy SARGON II .. . " 
'80 Software Critique. 03403, 
TRS-80 Level II; tape, $29.95; 
03408, TRS-80 Level II; disk, 
$34.95 

BLACKJACK MASTER: A 
Simulator/Tutor/Game 
(Wazaney) Performs complex 
simulations and evaluations of playing 
and betting strategies. Incorporates a ll 
facets of the casino game: insurance, 
doubling, splitting, and betting. 
05303, TRS-80 Level II tape, 
$24.95; 05308, TRS-80 Disk 
Version, $29.95 

GRIDIRON: A 
Mlcrofootball Game 
(Microflair Associates) Be both 
offensive and defensive quarterbacks. 
Includes time-outs, penalties, and the 
two-point conversion option used in 
college football. 03003, TRS-80 
Level II tape, $12. 95 

BACKGAMMON (Waz.aneyl 
A classic game of skill and luck played 
against a preprogrammed opponent. 
02503, TRS-80 Level II; each tape 
$10.95 

Available at your 
local computer storel 

FINPLAN: A Flnanclal 
Planning Program for 
Small Businesses 
(Montgomery) Allows you to enter 
data from a balance sheet into the 
program, to make assumptions a~out 
the future growth of business, and to 
have the computer project results for 
up to a five year period based on those 
assumptions. The disk version can be 
used only with TRSDOS Version 2.3. 
05103, TRS-80 Level II tape, 
$69.95; 05108, TRS-80 Level II 
Disk Version, $74.95 

MICROTYPING (Engel) 
Features the "touch method" of 
learning to type for improving your 
computer skills. 02403, TRS-80 
Level II; each tape $10. 95 

BIOCURVE (Microflair 
Associates) Charts your biorhythms 
against another person's and suggests 
when you will be in a state of instability 
and therefore vulnerability. 03103, 
TRS-80 Level II tape; $9. 95 

SKETCHMODE (Walton) 
Create computer graphics, modify 
them, save them, and read them from 
tape. 03203, TRS-80 Level II tape, 
$11.95 

STARCLASH (Walton) A three­
dimensional interstellar war game you 
can play alone or with a friend. 
05903, TRS-80 Level II, tape, 
$16.95 

..... 419 

SO Essex Street, Rochelle Park, NJ 07662 
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AABF FE80 00330 
AACl 3020 00340 
AAC3 3EOO 00350 
AAC5 32267B 00360 
AAC8 32287B 00370 
AACB 08 00380 GTCHR 
AACC C9 00390 
AACD 08 00400 FLGST 
AACE 3A267B 00410 
AADl B7 00420 
AAD2 200D 00430 
AAD4 08 00440 
AAD5 FEOE 00450 
AAD7 3814 00460 
AAD9 08 00470 
AADA 3A287B 00480 
AADD 3C 00490 
AADE 32287B 00500 
AAEl 08 00510 NTST 
AAE2 C9 00520 
AAE3 3EFF 00530 PRUL 
AAE5 32267B 00540 
AAE8 08 00550 
AAE9 3E5F 00560 
AAEB 18B8 00570 
AAED 08 00580 ULRTN 
AAEE C5 00590 
AAEF 0E08 00600 
AAFl CD017B 00610 
AAF4 OE5F 00620 
AAF6 CD017B 00630 
AAF9 3EFF 00640 
AAFB 32267B 00650 
AAFE Cl 00660 
AAFF 08 00670 
ABOO C9 00680 
ABO! 3A287B 00690 CNTDN 
AB04 47 00700 
AB05 79 00710 PRCHR 
AB06 32E837 00720 
AB09 CD107B 00730 
ABOC 05 00740 
ABOD 20F6 00750 
ABOF C9 00760 
ABlO 3AE837 00770 PRSTAT 
AB13 CB7F 007 80 
AB15 20F9 00790 
AB17 C9 00800 
AB18 08 00810 STPUL 
AB19 CDED7A 00820 
ABlC C9 00830 
ABlD 23 00840 PSTOP 
ABIE 3A4038 00850 PLOOP 
AB21 B7 00860 
AB22 28FA 00870 
AB24 08 00880 
AB25 C9 00890 

00900 ; 
00910 ; 

AB26 21 E303 00920 RELO 
AB29 221640 00930 
AB2C F3 00940 
AB2D 210082 00950 
AB30 110052 00960 
AB33 012729 00970 
AB36 EDBO 00980 
AB38 3EFF 00990 
AB3A 3226 7B 01000 
AB3D C30052 01010 
AB40 00 01020 FINIS 
0000 01030 
00000 TOTAL ERRORS 

CP 
JR 
LD 
LD 
LD 
EX 
RET 
EX 
LD 
OR 
JR 
EX 
CP 
JR 
EX 
LD 
INC 
LD 
EX 
RET 
LD 
LD 
EX 
LD 
JR 
EX 
PUSH 
LD 
CALL 
LD 
CALL 
LD 
LD 
POP 
EX 
RET 
LD 
LD 
LD 
LD 
CALL 
DEC 
JR 
RET 
LD 
BIT 
JR 
RET 
EX 
CALL 
RET 
INC 
LD 
OR 
JR 
EX 
RET 

END OF 

80H 

NC , PRUL 

A,OOH 

(FLAG) ,A 

(CNTR),A 

AF,AF' 


AF,AF ' 

A, (FLAG) 

A 

NZ,NTST 

AF,AF' 

OEH 

C,ULRTN 

AF,AF' 

A,(CNTR) 

A 

(CNTR) ,A 

AF,AF ' 


A,OFFH 

(FLAG) ,A 

AF,AF ' 

A,5FH 

PRT 

AF , AF ' 

BC 

C,08H 

CNTDN-3000H 

C,5FH 

CNTDN-3000H 

A,OFFH 

(FLAG) ,A 

BC 

AF,AF' 


A, ( CNTR) 
B,A 

A,C 

(37E8H) ,A 

PRSTAT-3000H 

B 

NZ,PRCHR 


A, (37E8H) 

7,A 

NZ,PRSTAT 


AF,AF ' 

ULRTN- 3000H 


HL 

A, (3840H) 

A 

Z,PLOOP 

AF,AF' 


UNDERSCORE ROUTINE 
RELOCATOR CODE FOLLOWS 
LD 
LD 
DI 
LD 
LD 
LD 
LDIR 
LD 
LD 
JP 
NOP 
END 

HL, 03E311 
(40 16H) ,HL 

HL,8200H 
DE ,5200H 
BC, RELO- 81 FFH 

A,OFFH 
(FLAG) ,A 
5200H 

;CHAR = CODED SP? 
;PRINT IF IT IS 

;SET FLAG 
;ZERO THE COUNTER 

; (TO SCRIPSIT) 

;GET FLAG STATUS 
;CHECK SET 
;GO IF NOT SET 

;CHAR = CR, LF, ETC? 
;START UNDERLINING 

;INCREMENT COUNTER 

;RESET FLAG 

;CHANGE TO UNDERSCORE 
;PRINT IT 

;BACKSPACE CHAR 
;BACK UP TO WORD 
;UNDERSCORE CHAR 
;UNDERLINE WORD 
;RESET FLAG 

;GET COUNT 

;GET CHAR 
; PRINT IT 

START 

; CHECK PRINTER STATUS 
;REDUCE COUNT 
;LOOP IF NOT ZERO 

;GET STATUS CHAR 
;TEST IT 
;LOOP IF NOT READY 

;GO TO UNDERLINE 

;ADVANCE CHARACTERS 
;CR ON KEYBOARD? 

;LOOP IF NOT 

;START ADDR 
;DEST ADDR 
;BYTE COUNT 

;RESET FLAG 

;JUST TO QUICKLY FIND PROGRAM END 

·DISK EDITOR/ASSEMBLER: full screen . 
ediiing; modular source and object; 
'relocation; link editing; symbol table with , 
XREF: 8 character symbols: 
Mod 1 32k disk #1050-1 o 5149.00 
Mod 3 32k disk #1250-10 5149.00 

TAP.E EDITOR/ASSEMBLER: available 

8/ 81 ; supports relocatable object ; 

Symbol table with XREF. 

Mod .3 #1250-20- 549.95 


FULL SCREEN PROGRAM TEXT 
.EDITOl;'S: full cursor and scrolling 

., c.Ontro1;· block move/copy/ delete; global 
. find and change: 

:·• for tape and disk BASIC : 
• 'Mod 1 #1 010.-20-524.95 

' Mod 3 #1210-20-529.95 
r" ;ForJDTASM source files: 

• Mod 'l #1010-31-534.95 

XBUG: Self-Relocating Debug Tool and 

Monitor: with multi-speed single step 


..· teatu.re: 
,,Mod 1 #1020-10-$19.95

Z ~od 3 #1220-10- 519.95 

.• 'Note: these products are not available for 
.level 1. 

•tCwhen ordering specify Model, RAM size, 
~,># .of;,disks . 

,,\;;send check, money order , or MC/ VISA 
urflber$ and expiration date to: 
·Oll)PUter Applications Unlimited 
.O>Box 214, Dept. 600 ~ ­

New York 10580 ~ ._ 

:·State residents add applicable sales 
Allow 4-6 weeks for delivery. 
er·lnquiries Invited. 
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http:1250-20-549.95


Now you can easily print 

BOLDFACE, underlined text, 


slashed 0's, special characters, 

subscripts (Ac X log [A1-A ]) and more' 
e n · 

With this enhancement to Radio Shack's Model I 

Scripsit; you will turn a good word processing 

system into a great one. Superscript adds many of 

the features that Fort Worth left out, including: 


Custom print drivers for: 

Diablo (serial or parallel) 

NEC Spinwriter (serial or parallel) 

RS Line Printer IV*/Centronics 737 

RS Daisy II* 

Standard serial and parallel printers 

User-defined custom drivers (serial or parallel) 


You can call up the disk directory or kill files without 

leaving Scripsit-and without losing your text! Pause 

the printout to insert text from your keyboard or change 

type wheels, then resume printing where you left off. 


Using any printer with backspace capability, you 

can underline text and produce computer-type 

slashed zeros. And on Diablo, Daisy II and NEC 

printers, you can superscript, subscript, underline, 

print boldface and select 10- or 12-pitch. With the 

Line Printer IV/737, you can underline, print elonga­

ted boldface, select 10 or 16.5 pitch, and use pro­

portional spacing (unjustified). 


The keyboard driver is now modified to correct for 

repeating key hangups. You may specify spacing 

requirements to eliminate awkward spacing of criti ­

cal text. And, with Superscript, you can now enter 

special characters (brackets, braces, etc.) that are 

not found on the TRS-80* keyboard. 


All these capabilities, and more, are available when 

you add Superscript to your Model I Scripsit pro­

gram. Available for just $29.95 on disk, including 

easy instructions for patching to Scripsit and an 

enhanced lowercase driver. 


Acorn 
Software Products, Inc. 

634 North Carolina Avenue, S.E. , Washington, D.C. 20003 ,.,.34 

SYSTEM 

SAVERS 

By Tom Stibolt 

If you ever type "SYSTEM" on your 
TRS-ao; this two-program package will 
make life easier for you. 

One of the programs, FLEXL, lets you 
make backup copies of any system for­
mat tape. Using your own recorder usual­
ly means easier loading than with 
machine-duplicated original tapes, and 
you will be able to store your original 
safely away. Copies made using FLEXL 
display the filename of each program as 
it loads, making file searches easier. 

Disk drive owners can use TDISK to save 
any system format tape onto disk. 
"Editor/Assembler'', " Air Raid " and 
other programs cannot normally be 
loaded to disk, but with TDISK, they can. 
It will even load non-contiguous tapes. 
Why put up with slow tape loading? 
TDISK files will load from disk in 
seconds. 

Get this two-program package now for 
only $14.95. Just one of Acorn's fine utili ­
ty programs. 

• trademark of Tandy Corp. 

These and other popular Acorn programs 
are available now at fine computer stores. 
Ask for them. 

IDEALER INQUIRIES INVITED I 

' 




TECHNIQUE 

More tricks of the trade for savvy programmers. 

Program Chaining and Local 

Variable Definitions in BASIC 


Hal Brown 
643 W. Valley Forge Road 
King of Prussia, PA 19406 

Chaining, in computerese, 
refers to loading and run­

ning a series of programs, with 
each picking up data where it is 
left by the previous program. 
After doing its thing, one pro­
gram leaves updated values for 
the next program. The programs 
themselves normally overlay in 
memory-if they didn't there 
would be little point in chaining; 
the functions of the different 
programs could all be provided 
in one large program. 

Pointers 

Unfortunately, chaining nor­
mally is impossible in TRS-80 
Level II or Disk BASIC. Execu­
tion of a LOAD (or CLOAD) or 
RUN command initializes some 
pointers in scratch memory. In 
particular, three pointers are in­
vo lved. The pointer to the start 
of simple variable storage area 
in memory is at 40F9H. 40FBH 
points to the beginning of array 
variable storage and 40FDH 
points to the lowest byte in free 
memory. 

At initialization the three 
pointers are loaded with the ad­
dress of the first byte past the 
end of the BASIC program in 
memory. With the top and bot­
tom of variable storage indi­
cated as the same address by 
the pointers, the BASIC interpre­

ter assumes that no variables 
are stored. Requests for variable 
values immediately after initiali­
zation return zeros (nulls for 
strings), so values developed 
during execution of one pro­
gram are lost when another is 
loaded and run. 

It is possible to transport 
variables from one program to 
another by saving them on tape 
or disk at the end of the first ex­
ecution and reading them back 
at the beginning of the next, but 
that can be time-consuming if a 
lot of data is involved. 

If all you want to do is rerun 
the same program or a dif­
ferent segment of the same pro­
gram without zeroing the vari­
ables, this is easy. The secret is 
to use GOTO instead of Run. For 
example, assuming line 10 is the 
first in the program, GOTO 10 
has the same effect as Run ex­
cept that variables defined in a 
previous run are preserved. 

Variable Preservation 

It is not as easy to preserve 
variables between loads and 
runs of different programs, but it 
can be done with the help of a 
few additional instructions. The 
method I'm about to describe 
tricks BASIC into storing the 
variables in a different area from 
that indicated by the pointers 
during initialization. 

Conceptually the technique is 
simple. Near the beginning of a 
program run, new addresses are 
POKEd into the three pointers 
described above. BASIC will 
store variables defined after 
that at the new place in memory. 
At the end of the program, the 

updated pointers are preserved 
in a safe place in memory and 
the original pointers restored. 

Each program in the chaining 
set can retrieve the addresses 
left by the previous program and 
POKE them into the 40FnH 
pointer locations, thereby re­
covering the variables for fur­
ther use and processing. 

There are pitfalls to avoid in 
implementing this method. Re­
member that as soon as the 
pointer addresses are changed, 
BASIC will be unable to find 
variables defined before the 
change. To illustrate how t his 
can be a problem, consider the 
way the block move of the three 
addresses (six bytes) from 
memory to the pointers might be 
accomplished. Since t he 
pointers are adjacent in scratch 
memory, the first inc lination is 
to use a FOR-NEXT loop. It won't 
work! Somewhere in the middle 
of the instruction, BASIC will be 
unable to find the operand (the 
" I" in a FOR I= n TO m instruc­
tion) and execution will abort. 

The pointer moves cou ld be 
accomplished with a small ma­
chine language routine called 
by a USR instruction. I tried that 
first. The routine was packed in­
to a string so no memory had to 
be reserved and it worked well. 
However, I finally opted for the 
approach used in Program List­
ing 1. It may not be as sophisti­
cated as the use of string­
packed machine language rou­
tines, but it works. 

Variable Storage 

Implementing transportable 
variables as discussed here re­

quires preselection of an area in 
memory where the variables will 
be stored. Some care is required 
in the selection. If it is too low in 
memory, the longest program in 
the chaining set (or perhaps a 
longer one yet to be written) 
could overwrite it. If too high in 
memory, the string literals or 
stack may do the same. 

It may seem that a location in 
reserved memory, above mem­
ory size, would be a good 
choice. Just set a relatively low 
memory size when entering BA­
SIC, then load the variable 
storage pointers with a higher 
address. Unfortunately this 
won 't work. Whenever a new 
variable is to be stored, BASIC 
checks the free-space pointer. If 
it points to an address in re· 
served memory, an out-of-mem­
ory message results. 

A location just a little above 
t he longest program to be 
chained would be ideal, but 
usually there will be no problem 
allowing generous space above 
the longest program for future 
expansion. 

For the demonstration pro­
gram, I selected addresses in 
middle memory-well above the 
end of the program-so those 
who want to experiment with the 
concept can do so without 
changing the locations. Longer 
segments can be written to re­
place the five line routines that 
currently represent the process­
ing portions of the program. 

String Storage 

In addition to relocat ing the 
variable storage area pointers, 
attention must be given to one 
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other detail if string variables 
are to be transported from one 
program to another. It is related 
to the way strings are stored. In 
the case of numeric variables 
the values along with their attri· 
butes (type and name) are saved 
in the variable storage area. This 
is not true for strings. Only the 
attributes plus a pointer to the 
string literal (the actual string 
text) are saved in the variable 
storage area. If completely 
delimited by quotes within the 
program, string literals are left 
there; but all others are stored in 
high memory starting just below 
reserved memory and expand· 
ing downward. 

A pointer at 40D6H directs 
data to the next string literal 
storage space, i.e., to the ad· 
dress just below the most re· 
cently stored string. (40D6H has 
been incorrectly identified as 
the storage space for memory 
size in some memory maps. It 
points to the address just below 
memory size only until the 
first string literal is stored 
there.) To prevent writing over 
existing strings in high memory 
with strings saved after a pro· 
gram change, it is necessary to 
save and rePOKE this pointer 
value since it will also be reini· 
tialized during the load and run. 

While discussing transport· 
able string variables, note one 
limitation. If the string is com· 
pletely defined in the program in 
a statement such as S$ = " THIS 
IS THE STRING LITERAL'', it will 
not be stored in high memory. 
Instead the pointer in the vari· 
able storage area points to the 
string in the program area. 

Strings so defined will be de· 
stroyed when another program 
is loaded. Thus the restriction: 
strings to be transported be· 
tween programs must not be 
wholly defined in a simple as· 
signment statement in the pro· 
gram. To circumvent this limita· 
tion, the string above could be 
defined as S$ ="THIS IS "+" 
THE STRING LITERAL". The 
two parts will be concatenated 
by BASIC and the result stored 
in upper memory where it can be 
protected. 

I noted earlier that the original 
variable storage pointer is saved 
and restored at the end of a pro· 
gram run. The need for this may 

not be obvious. Only the pointer 
at 40F9H need be restored, but 
failure to restore it can produce 
strange effects. Once while I 
was developing the demonstra· 
lion program, this pointer was 
not replaced. It remained point· 
ing to an address in high mem· 
ory. Since the program seemed 
to be working, I saved it on disk. 
Subsequently, after noting 
peculiar repeatable conditions 
in middle memory following a 
program load, I determined that 
the save had recorded every· 
thing from the first line of the 
program to the high address 
pointed to by 40F9H. The Save 
(and CSave) routine uses the 
40F9H pointer address as the 
end-of-file pointer. 

One other point: even if there 
is no other reason to set mem· 
ory size, TRSDOS 2.2/2.3 users 
should protect some space. Dur­
ing Disk BASIC loading, the sys· 
tern uses the top 64 bytes of 
RAM. Setting memory size at 
least 64 bytes below top-of· 
memory will prevent loss of 
some strings if it is necessary to 
reload Disk BASIC following 
DOS reboot. 

Initialization 

Special initialization is re· 
quired for the transportable vari· 
ables system to work. Since ad· 
dresses will be recovered from 
designated memory locations 
and POKEd into pointers, ad· 
dresses must be available for re· 
covery. They will be available 
following the first execution of a 
program in the chaining set , but 
not before that. Consequently 
an initialization routine must be 
executed at the beginning of 
each chaining session. The rou· 
tine loads initial pointer ad· 
dresses into the designated 
memory locations for recovery 
by the first program execution. 

To review briefly, the follow· 
ing steps must be taken during 
execution of a program to re· 
cover previously defined vari· 
ables, process them and save 
the updated values for use by 
the next program: 

1) Store the pointer value at 

40F9H in a safe place in mem· 

ory. 

2) Retrieve the string pointer ad· 

dress from memory and POKE 

into 40D6H. 


3) Retrieve three other pointer 

addresses and POKE into 

40F9H, 40FBH and 40FOH. 

4) Now use and process the vari· 

ables as desired. 

5) Before terminating t he run, 

store the updated pointers in 

memory. 

6) Store the updated string 

pointer. 

7) Retrieve and replace the 

original value in 40F9H. 


An initialization routine is ap­
pended to the end of the demon· 
stration program starting at 
line 1000. In a practical applica· 
tion, this routine could be ap· 
pended to every program in the 
set so any one of them could be 
loaded and run first, or it might 
be incorporated in a special pro­
gram that is executed at the 
beginning of each chain ing ses­
sion. 

Once the ability to arbitrarily 

select variable storage loca­
tions in memory has been devel­
oped, there is nothing in princi­
ple to prevent defining a second, 
third, or more, each for use in a 
different segment of the pro· 
gram. With in each segment BA· 
SIC w ill be unaware of variables 
defined in another segment. 
Consequently, variables in dif· 
ferent segments of the program 
can be given the same names 
even though they are completely 
independent. 

You may recognize th is as the 
much heralded capability to de· 
fine local (as opposed to global) 
variables. This is one of the im· 
portant features of structured 
high level languages. (Move over 
Pascal! ) 

The problem with this method 
of providing local variables is 
that only local variables are 
available-none are global. As 

10 ' TRANSPORTABLE and LOCAL-GLOBAL VARIABLES 
20 ' DEMONSTRATION PROGRAM 
30 ' 

40 • by Hal Brown 

50 • 643 W. Valley Forge Rd. 

60 • King of Prussia, PA 19406 

70 ' 

80 CLEAR2 00:DEFINTQ 

90 Q=32250 : POKEQ-l,PEEK(l6634):POKE Q-2 , PEEK(l6633) 

100 POKE16599,PEEK(Q-3) :POKE16598,PEEK(Q-4) 

110 GOSUB 300 

120 B=0 : QV=VARPTR(B) : Q=32500 : GOSUB500 

130 G$= "":QV=VARPTR(G$) : GOSUB500 

140 PRINTA ;TAB (6)B;TAB(l5)S$;TAB(33)G$ 

150 A=A+l: B=B+2:S$=S$+ "S":G$=G$+"G" 

160 PRINTA;TAB (6 )B;TAB(l5)S$;TAB(33)G$ 

170 Q=32250 :GOSUB400 : Q=32500:GOSUB300 

180 B=0: QV=VARPTR(B) : Q=32250 : GOSUB500 

190 G$=" ":QV=VARPTR(G$):GOSUB500 

200 PRINTA;TAB(6)B;TAB(l5)S$ ; TAB(33)G$ 

210 A=A-2 : B=B+3 : S$=S$+"X":G$=G$+"V" 

220 PRINTA;TAB(6)B;TAB(l5)S$;TAB(33)G$ 

230 Q=32500 : GOSUB400 

240 Q=32250 : POKEQ- 3,PEEK(l6599) :POKEQ-4,PEEK(l6598)

250 POKE16634,PEEK(32249):POKE16633,PEEK(32248) 

260 END 

300 POKE16621 , ((QAND-256) - 2*(QAND- 32768))/256

310 POKE16620 , QAND255 

320 POKE16633 , PEEK(Q) 

330 POKE1663 4, PEEK(PEEK(l6620)+256*PEEK(l6621) - 512*(PEE 

K(l662l)AND128 )+1 ) 
340 POKE16635 , PEEK(PEEK(l6620)+256*PEEK(l6621) - 512* (PEE 

K(l662l)AND128)+2) 
350 POKE16636, PEEK(PEEK(l6620)+256*PEEK(l6621)-512*(PEE

K(l662l) AND128) +3) 
360 POKE16637,PEEK(PEEK( l6620 )+256*PEEK(l6621) - 51 2* (PEE

K(l662l)AND128)+4) 
370 POKE1663 8 ,PEEK(PEEK( l 6620)+256 *PEEK(l6621) - 512* (PEE 

K(l662l)AND128)+5)
380 RETURN 
40 0 FORQI=0T05 :POKEQ+QI,PEEK(l6633+QI) : NEXT: RETURN 
500 QE=PEEK(Q+2) +256*PEEK(Q+3) - 512*(PEEK(Q+3)AND128) :QA 

=Q+6 
510 IF(QA-2*(QAAND-32768)) >=( QE-2*(QEAND-32768))THENRET 

URN 
520 FORQI=0T02 
530 IFPEEK(QA+QI) <>PEEK(QV-3+QI )THENQA=QA+PEEK(QA)+3:GO 

T0510ELSENEXT 
540 FORQI=0TOPL~K(QV- 3 ) -l:POKEQV+QI,PEEK (QA+3+QI ) :NEXT: 

RETURN 
1000 Q=32 250:GOSUB1100 
1010 Q=32500:GOSUB1100:END 
1100 QH=(Q-2*(QAND-32768)) / 256 : QL~(QAND255)+6 
1110 IFQL>255THENQL=QL-256 : QH=QH+l 
1120 FORQQ=QTOQ+4STEP2 
1130 POKEQQ,QL : POKEQQ+l,QH : NEXT 
1140 POKE32246,PEEK(l6598) :POKE32247,PEEK(l6599)
1150 RETURN 

Program Listing 
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C L 0 A D MONTHLY 


"all the fit that's news to load" 

TRS-80 PROGRAMS ON CASSETTE 

CLOAD Magazine for your Model I or III! 

Goleta, Calif. - You can get 7 or:8 programs on cassette, each month, 
by Clyde Cload, star reporter that CLOAD directly into your TRS-80 Model l or III! 

A subscriber, too engrossed in trying to save the world from invading 
aliens (March, 1981 issue) to give his name, stated, "I receive a 30 minute 
cassette by First Class Mail each month containing some of the best games 
and educational programs l have ever played. Some are even in machine 
language!"Another CLOAD subscriber, Claudine Cload, could now 
"fit the computer into her schedule" thanks to the utilities and occasional 
disk programs she received from CLOAI>. She was writing about it to all 

of the people on her mailing list (November, 1979 issue). 

Get the news firsthand: Get a subscription to CLOAD Magazine. 


The fine Print: 
Overseas rates slightly higher-

please write for them. PRICES 

Back issues available-ask for our list.• I year subscription . . . . . $42.00 

TRS.80 is a trademark of Tandy Corporation 6 month subscription . . . . $23.00 

California residents add 6% to single copies Single copies . . . . . . . . . . . $4.50 


and anthologies. Programs are for Level II Anthology-volume I .... SI0.00 

I6K, Model Ill 16K, and occasionally for disks. Anthology-volume 2 . . . . S15.00 


•24 Level I back issues also available . Mastercard/ Visa Welcome. 

.-.: .-..-. ~-- - ..... .- . - ......... ­:_.i..:_:~~: MAGAZINE INC. P.O. Box 1267 Goleta, CA 93116 (805) 964-2761 ©1981 

COLOR COMPUTER OWNERS! 

CLOADINC.ANNOUNCES 


CHROMASETTE MAGAZINE! 

A monthly magazine-on-cassette for your 

Extended BASIC Color TRS-80! 

Put a rosy color in you and 
CHROMASSETTE 
Goleta California - With 

your .computer's cheeks, 
Magazine, Color Com­ stop reading these old 
puter owners can now enjoy cliches, and get a subscrip­
the variety, economy, and tion to CHROMASETTE 
easy entry of programs that Magazine. 
CLOAD subscribers have 
enjoyed for 3 years. Please write for rates and 

other info. 
CHROMASETTE 
Magazine gets rid of the CHROMASEITE Magazine in its Prime State Or send a blank check and 
type-in-and-edit blues by your account balance. (Visa 
putting a rainbow of ready-to-load programs on and MasterCard also accepted) 
cassette, and sending them to you by First Class 
Mail each month. Educational, practical, utility, 
and game programs are delivered right to your CHROMASETTE MAGAZINE 
mailbox. Box 1267B Goleta CA 93116 ..,..502 



for the TRS-80 from Micro-Mega 

The Original GREEN-SCREEN .,.29 

The eye-pleasing Green-Screen fits over the front of your 
TRS-80 Video Display and gives you improved contrast with 
reduced glare. You get bright luminous green characters and 
graphics like those featured by more expensive CRT units. . 
Don't confuse the Original Green-Screen with a piece of thin 
film stuck to the face of your video tube, such as that adver­
tised by others. The Original Green-Screen is mounted in a full 
frame perfectly matched to the color and texture of the 
TRS·80 Video Display. It is attached with adhesive strips 
which do not mar your unit in any way. 
The full frame design of the Original Green-Screen "squares 
off" the face of your video display and greatly improves the 
overall appearance of your system. 

(Specify whether for Model I or Model Ill) 
THE GREEN-SCREEN ....................................................... $13.95 
Add $1.00 for postage and handling. 

THE ULTIMATE STAR TREK PACKAGE 

Tired of tri vial computer games? This comp(ete Star Trek 
package will provide you with endless fascination and 
challenge. In addition to the program casset~e, it includes 
comprehensive instructions, a pad of "Voyage Log" record 
sheets, and a free-standing "Torpedo and Maneuvering 
Chart." 
The package is built around the lates t vers ion of Lance 
Mick/us' incomparable Star Trek Ill, a 13,000 byte program 
with a host of subtle and imaginative features, which in· 
elude numerous dynamic and spectacular graphic displays. 
Star Trek Ill puts you in command of the Enterprise cruising 
in a galaxy of 192 quadrants filled with uncharted hazards, 
including hostile Klingons, pulsars, and black holes. You 
have at your disposal scanners, various weapons and 
defense systems, on-board computers, and a loyal crew. 
(You will need them all to survive the Klingons.) 
Your mission is to rid the region of Klingons and to locate 
five inhabitable planets, all within 300 s tardays, before re· 
turning to Star Fleet Headquarters where your overall effec­
tiveness as a starship commander will be scored. High 
scores are possible only with careful planning and effective 
battle tactics. The "Voyage Log" sheets will guide your 
strategy, and the " Torpedo and Maneuvering Chart" will 
give you a vital edge in combat. (When you engage three 
Klingon ships you can't afford to miss.) 

STAR TREK PA CKAGE(for Level II, 16K only) .. ..... 
Add $1.00 for postage and handling 

........... ....... $22.95 

Terms: Check or money order, no CODs or credit cards, p lease. Add amount 
shown for postaga and handling to price of the item. All items shipp ed withi n 48 
hours by first class or p rio rity mail. Virginia residents, add 4% sales tax. 
~~~~~~~~~~~~~~~~~~~~~~~~ 

Micro-Mega· P.O. Box 6265 · Arlington,Va 22206 

soon as a new segment of the 
program Is entered by changing 
the variable storage pointers, all 
variables defined in the previous 
segment are effectively non-ex­
istent. 

Global Varlables 

Ability to define local vari· 
ables is of little value without an 
accompanying ability to define 
global variables, so a means of 
providing the latter is needed. 
The program demonstrates the 
technique devised. 

Any non-array variable can be 
made global using the routines 
in the current program. Array 
variables are stored in different 
format, but could be made glob· 
al using the same general tech­
nique. 

The means used in one seg· 
ment of the program to obtain a 
variable from another is illus­
trated in line 180 of the demon­
stration program. B is the vari­
able to be made global. First it is 
defined with a default value. If 
the variable exists in the pro· 
gram segment to be interro­
gated, the default value be· 
comes a dummy and could be 
anything, but it will be the value 
assigned if the specified vari· 
able is not found in the other 
segment. In the default ass ign· 
ment a variable must be the 
same type- integer, single ·pre· 
cis io n, double preci sion or 
strin g-and have the same 
name as the variable in the other 
segment; otherwise it will not be 
found. 

Following the default value 
assignment a VARPTR state· 
ment assigns the address of the 
variable to av. Q is then as· 
signed the address of the other 
segment's variable storage area 
and a GOSUB 500 completes the 
recovery. 

Subroutine 500 compares the 
first three bytes of each variable 
storage assignment in the other 
segment's storage area with the 
first three bytes for the variable 
In the current segment storage 
space. These bytes specify the 
type and name. If a match is 
found, the contents of the re­
main ing bytes in the variable's 
assignment space are loaded 
from the other segment space 
into the current space. The vari­
able now exists In the new seg· 

ment with the same value it last 
had in the previous segment. If 
no match is found before reach­
ing the address of the start of ar· 
ray storage space, execution 
returns to the subroutine calling 
point and the default value re· 
mains assigned to the variable. 

This procedure can be repeat· 
ed for as many variables as de­
s ired. For a subsequent run of 
the program, the updated value 
of the global variable is used in 
the first segment of the pro· 
gram, and there must also be a 
variable transfer sequence in· 
eluded in that segment. This 
was done in the demonstration 
program. 

If th is explanation of the 
global-variable definition has 
confused you, welcome to the 
club. I'm confused and I wrote it! 
A study of the statements in the 
program will hopefully clarify it. 

The current program is a com­
promise des igned for non-disk 
owners and for disk system 
owners. To demonstrate both 
the ability to transport variables 
from program to program and 
the local-global variable capa­
bility, I had to identify two vari­
able storage areas. To keep the 
demonstration within the limits 
of a 16K system, available mem­
ory for the purpose is limited, 
especially for disk users. DOS 
occupies most of memory up to 
7000H, and by the time space is 
allowed for the BASIC program, 
there isn't room for large vari· 
able storage areas. However, 
large areas aren't needed for the 
demonstration. 

The addresses selected are 
nominally at 32250 (7DFAH) and 
32500 (7EF4H). If more extensive 
experimentation Is to be done or 
a practical application made of 
the concept, Level II users with 
16K may want to use lower ad­
dresses and Disk BASIC users 
with added memory can specify 
higher addresses. 

Address Changing 

Address changing is relative· 
ly easy. Noteall the places in the 
program where Q is assigned a 
value. It will be either 32250 or 
32500. To change one of these, 
change each occurrence of the 
number to the new address. 
Remember to use the negative 
form for addresses above 32767 
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(7FFFH). In addition, if 32250 is 
the address being changed, the 
two related addresses in line 
250 and two in line 1140 must 
be changed to their equivalents 
relative to . the new address. 
Variable expressions 0·1, Q-2, 
Q-3 and Q-4 could not be used at 
these points because the 
variable area pointer is being 
changed and BASIC would be 
unable to find a. 

When selecting an address 
for relocating variable storage, I 
suggest that the address not be 
near the address sign-change 
point, - 32768 or 8000H. At 
several places in the program, 
addresses such as Q-2 or a + 6 
are specified. If Q equals 
- 32767, then Q-2 is outside the 
integer range and an error mes· 
sage will result. Similarly, if Q 
equals 32767, a+ 6 is outside 
the integer range. 

I designed the program for 
easy conversion into a longer 
demonstration program or into 
the separate programs of a use­
ful chaining set. The two pro­
cessing segments of the pro­
gram each consist of five lines 
including the global variable 
definition lines. The first in­
c ludes lines 120-160, the sec­
ond lines 180-220. By replacing 
either block of lines with a rou­
tine of your own, the program 
can be customized. 

If the local-global variable 
feature is unnecessary, the sec· 
ond set of processing lines and 
associated subrout ine calls can 
be deleted. The several pro­
grams that comprise a chaining 
set could all be produced by in­
serting their routines into the 
middle of this demonstration 
program. 

Program Use 

To use the program, after typ­
ing it in and saving on tape or 
disk, first type RUN 1000 
(enter). This initializes the 
pointer addresses at the two 
selected variable storage areas. 
Now type RUN (enter). Four 
lines of values are displayed. 
The first two are the before and 
after processing values of the 
variables in the first segment, 
the second two are the same in 
the second segment. Two nu­
meric and two string variables 
are displayed, although the 
strings won 't appear on the first 

printouts from the two seg­
ments because their initial 
values are null. 

The first number displayed on 
each line is the value of local 
variable A. The second is the 
value of global variable B. The 
first string is local S$, the sec­
ond global G$. 

With successive runs of the 
program you will note that A is 
simply incremented with each 
execution of the program in the 
first segment, but the value 
representing the same variable 
name in the second segment is 
decremented by two with each 
program run. These two local 
variables maintain individuality 
despite their common name. 

Global Bis the same variable 
in both segments. It is in­
cremented by two in the first 
segment arid by three in the sec­
ond. Note that in this case each 
segment picks up the value 
where it was left by the last seg­
ment executed. 

The distinction between local 
and global variable treatment is 
especially evident in the string 
displays. Local string S$ has an 
S appended with each run of the 
first segment, while indepen­
dent S$ in the second segment 
appends an X with each run. In 
the case of global G$, the first 
segment appends a G, the sec­
ond a V, resu lting after several 
runs in a string of alternate 
characters instead of the re· 
peated same characters of the 
local strings. 

The variables will survive a 
NEW command and reload of 
the program (do not reinitialize 
with a RUN 1000 following re­
load unless you desire to zero 
the variables). They will even 
survive DOS reboot and reload 
of Disk BASIC provided you 
heed my warning about the top 
64 bytes of memory (TRSDOS 
2.2/2.3 only). To simu late the 
chaining of different programs, 
processing algorithms can be 
changed and different versions 
independently saved, or just 
change them between runs. Pro­
gram editing will not affect the 
variables safely stored in middle 
memory. 

Points of Interest 

Several aspects of the pro­
gram may be of interest. The let-

Continues to page 263 
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: SAVE! . 
IWITH 	DSC'S 10°/o CLUB I 
=• YOU CAN BUY HARDWARE, AT 10% ABOVE 

•
• 

WHOLESALE 	 • 
•• JOIN NOW: $15.00 ANNUAL MEMBERSHIP • 
• FEE INCLUDES $10.00 CREDIT TOWARD • 
• FIRST PURCHASE AND PRICE LIST OF • 

PRODUCTS • 

• TERMS - PREPAYMENT, CASH. CERTIFIED CHECK, M.O.; M.C . • 
• AND VISA ADD 4%; F.O.B. OR IGIN 

• MANUFACTURER'S WARRAN Y $100.00 MIN. PURCHASE • 


COMPUTERS 	 • 
• 	 INTERTECSB64K $2640. TRS-80 MOD Ill 16K $854. 

QD 64K 2990. 32K2DR. 2100. • 

• ZENITH Z89/48K 2204. HP85 2782. • 

• 	 TRS-80MOD ll64K 3350. Applell&ll + 16K 1141. 


DRIVES - INC. P.S. & ENC. • 

• 	 2 DR. CABLE 25. LOBO/APPLE/CONT3. 3495. • 


8" CDC FOR M OD II 749. ADDITIONAL DRIVE 434. 

• MPI 40TK 1 SIDE 285. TANDON 40K 1 SIDE 270. • 
• 	 80TK 1 SIDE 379. 80 TK 1 SIDE 365. 

40TK 2SI DE 379. 40 T K2SIDE 365. • 

• 80TK2SIDE 499. 80TK2SIDE 455. • 

• PRINTERS - ••1NC. TRACTORS 

" " NEC - 5510 2530. 
• 5530 2530. 
• 	 "' C.ITOH -25CPS 1477. 

CABLES fm. 35. 
• 	 EPSON MX70 409. 

MX80 485. 
• CENTRONICS 737-1 696. 
• 	 Tl 810BASIC/SER 1480. 

810 W/VCC & 
• 	 ASCII/SER 1943. 
• 	 810 VFC & CP/ 

PARALLEL 1716. 
• 	 820 KSR BASIC 1722. 
• 	 825 RO LOADED/ 
• 75CPS 1341. 

TERMINALS ­
• 	 1410 715. 
• 	 1420 787. 

1500 837. 
• ACCESSORIES 
• D-CATMODEM 150. 16KRAM-411 6 29. • 
• LEXICON MO DEM 129. TRS-80 EXP. INT. 246. • 

• 	 ;:IL~E~OsRu:~~~~sT~N~~~~~~~~T~~~~DNOTICE • .---.,-------------.
• I WANT TO JOIN NO~ 	 • Z. 
.N~E 	 • 

• STREET 	 ... 
• CITY STATE ZIP ___ 

•• CHARGE 0 MASTER CHG. 0 VISA •• 
CARD NUMBER ------------- ­
EXPIRATION DATE • 

~~,!~ 11~~,ef'. .2 · •
h!. ~S
(215) 461-5437 

..DIABL0630 2184. • 
1640RO 2509. • 
1650RO 2656. 
1650KSR 2932. • 

PAPER T l GER 460G 111 1. 
ANADEX9500 1287. • 

9501 1287. • 
2K BUFFER/INST. 70. 

OKIDATA MICROLINE • 
80 418. • 
82 617. 
83 920. • 

TRACTORS 99. 
• 
• 

HAZELTINE • 
1510 1024. • 
1520 1202. 
1552 1028. • 
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AMERICAN 

118 SO. MILL STREET e PRYOR, OK 74361 


PHONE (918) 825-4844 

All LISTED PRICES A RE CASH DISCOUNTED. WE ACCEPT M C, VISA, AND COD (REQUIRES CERTIFIED CHECK, CA SH IERS CHECK OR CASH). FOR CHARGE O RDERS PLEASE ADD Jo/o , FOR 
COD SERVICE PLEASE ADD 5 %. SHIPPING AND HANDLING ARE FREE ON All ORDERS. OKLAHOMA RESIDENTS PLE"'SE ADD 4 % SALES TAX, 

32K-EXPANSION INTERFACES 

SPECIAL OFFERING. ForTRS-80* American Business Computers 

Due to a very special purchase, guarantees Expansion Interfaces 
American Business Computers Modell to be Brand New-still in origi­
is able to offer a limited number nal documentation and in per­
of Radio Shack* Expansion 399 95 


fect working condition. 
Interfaces at the lowest price 
ever. ALL CABLES AND DOCUMENTATION ARE INCLUDED WITH INTERFACES. .,... 3ile 

NEW PRODUCT FOR THE COLOR COMPUTER...MOON LANDER BY GREG ZUMWALT 
In this exciting new adventure for the Color Computer• you attempt to guide your lander to a safe landing. Watch 

out for the hills and valleys and don't run out of fuel! Tough, Challenging, and Exciting. You won't want to miss 
this one .. ...ONLY $14.95 

PAPER FOR YOUR PRINTER 

9 Y2 x 11 

3200 Sheets - 15 Pounds 


$39.00 


Prices Includes 
14 x 11Shipping Within 

3200 Sheets - 15 PoundsContinental 

United States 


Via Ups $44.00 
**New Item** 

Continuous Envelopes - T hat's Right - Fanfold envelopes with tractor perforations down 
either side. 

ENVELOPE SIZE 4 112 x 10" with tractor perfo rations 4 Vi x 11" 

TEAC DISK DRIVES 

We are pleased to an­
nounce that we are now 
able to offer TRS-80 
compatible mini disk 
drives. These drives are 
fully compatible with 
TRSDOS, NEWDOS, 
and NEWDOS ~ PLUS. 
The TEAC DRIVE is one 
of the first Japanese disk 
drives to appear on the 
American market. In 
many ways it is quite su­
perio r to its American 
made counterparts. 

$275.00 

$570 

Duel Drive In One Enclosure 

(Cabinet) 

A high-precision lead 
screw method is used for 
positioning the head to 
the correct track. Four 
motor steps are used for 
move the width of one 
track. This improved 
positioning accuracy 
greatly reduces the pos ­
sibility of data error. 

Attention: 

CORVUS* 

OWNERS 


American Business Computer NOW offers a 
fully compatible TRSDos· operating system . 
Our System , called CORDOS, runs all 10 MB, 
Revision BCorvus drives. The Program in this 
package contains a Master Program which will 
convert a user 's operating system disk (Version 
2.0) to an enhanced system capable of the fol· 
lowing : 

-Completely transparent use of the Corvus 
Hand Disk Drive 

-Complete compatibility with existing 
programs 

- All utilities (except Format and Backup, 
which should not be used) will operate 
normally. 

Price: $311.DD with m1nu1I 

DEALER INQUIRIES INVITED ­
COROOS Author - Andy Frederickson 

•TM of Tandy Corporation 
•TM of Corvus Systems 



BUSINESS 
COMPUTERS• 

THE MX-80 NOT ONLY 

DOES EVERYTHING, IT 


DOES EVERYTHING 

WELL. 


~=--­

This is t~e new Epson MX-80 dot matrix printer. It does just about everything you could 
ask a pnnter to do. Quickly. Quietly. Reliably. In fact, for OEM installations the MX­
80 may be the single best, all-round printer you can buy. But that's not the ~st reason 
to buy it. 
The MX-80 prints bidirectionally at 80 CPS in a user-defined choice of 40, 80 66 or 1321 

columns. And if that's not fast enough, its logical seeking function minimizes print head 
travel time. The MX-80 prints 96 ASCII, 64 graphic and eight international characters 
with a tack-sha~p 9x9 matrix. For a long time. Epson printers are known for reliability 
and th~ MX-801s no ~xception. But that's not the besJ reason to buy it either. 
'.fhe pnnt h~d has a life expectancy of up to 100 x 10 characters, and when it wears out, 
lu~t throw tt away. A new one costs less than $30 and the only tool you need to change 
1t ts attac~ed.to the.end of your arm. The MX-80 is compact weighs only 12 lbs. , and the 
whole umt, including the two stepper motors controlling carriage and paper feeding 
functions, is precisely controlled by an internal microprocessor. But even that isn't why 
you should specify the MX-80. 
The best reaso.n is this: because Eps~n •••Call For Unbelievably 
makes more printers than anyone else in 
the w~rld, we can afford to sell each one 'Low Price ,525for a ltttle less. ~ 

AW...WHAT THE HECK 

RAM Memory Chips for the TRS-80 

It is the policy of American 
Business Computers to offer These chips are brand 
merchandise at the lowest new "4116's". These 200 
price possible. Serveral nanosecond chips are 
months back we began sell­ fully compatible with all 
ing RAM Memory Chips for TRS-80 produces. In­
the TRS-80 for $45.00 structions for insertion$22 
are included, however 
chips for $44.00. We sold 
per set. Someone else sold 

the dip shunts required 
them for $38.00. They sold for converting a 4KPER 16KSET
them for $37.95. So we say Model I to a 16K Model 
"AW ..... WHAT THE I are not included at this 
HECK! " Let's see the other low price. 
guys beat this price. .-526 

This is the Epson MX-70. The lowest priced dot matrix printer you can buy. Now, that in itself 
should make it very attractive to a lot of people. But you ain't heard the half of it. 

To begin with, the MX-70 has a lot more in common with our now-famous MX-80 than just 
the name. Like unequalled Epson reliability . And technological breakthroughs like the world 's 
first disposable print head. But frankly, the MX-80 packs a lot more power than some people 
need. So Epson built the MX-70 to be a no-frills printer. At a no-frills price. 

But the MX-70 is still a great little printer . They give you 80 CPS unidirectional printing. 
Top-of-form recognition. Programmable line feed and fo rm lengths. Plain paper printing. An 
easy-to-read 5x7 matrix. Self test. And an adjustable tracto r feed. 

That 's what you'd expect from a basic little printer. But here's something you wouldn't ex ­
pect: the finest graphics package on the market today. Free. 

They call it GRAFTRAX II. And it means 480 dots across the page, resolution to 60 dots per 
inch, and a graphic image free of the jitter and overlap that plagues other printers. You get 
cleaner grays and finer point resolution. 

So now you've got a choice. You want more power and extra functions, you buy the MX-80. 
You want a basic little printer that prints, and keeps on printing, you buy the MX-70. They're 
both at American Business Computers. 

Call for unbelievably low price. 

*TM TANDY CORP. 

OKIDATE MICROLINE 80 
PRINTER - $479 

The Microline is built on a rugged cast alumi­
num base to withstand the rigors of continuous 
husiness use. It is driven by two motors and 
will run all day with no duty cycle limitations. 
Microline printers use a dense 9 x 7 dot pattern 
to produce crisp, dean copies, fint copy to last. 
The seven pins in the head are " fired" using 
energy stored in tension members. This tech­
nology permits the use of short, low mass pins 
made with an extremely hard alloy. The head 
produces less heat, thereby extending its life. .-524 

* Check It Out! * 
EPSON MX-BOFT 

That ' s r ight - MX-80FT. 

The FT on the end means Friction 

and Tractor. The Fantast ic MX-80 

Printer is now available in a version 

which w ill accept letterhead-type 

paper And tractor-type paper. Call 

or wri te for our (as always) un­

believable low price. 

Epson. 

This printer costs less than $450. 

just how much less we can' t tell 

you --.But if you will give us a call 

we think you will be pleasantly 

suprised. 


http:attac~ed.to


NEED A LETTER QUALITY PRINTER 

BUT DON'T WANT TO PAY THE PRICE? 


Then American Business Computers Has Just The Printer For You! 

Stt1m•rilt'r/11niisfflts .i dmr 
cop it>S using ti %-~:J"url(·tt•r 11ofx'f.:1. 
JI p n xlm"t'S l.S6 printahle l·o/umns. 'lbt• Stm1nift"r ucc<mm1<Hlt1tes 

{Jfl/X"f' uefdths up 10 38 1 mm (I')), 
frlclflm f ec.'<lillK n mtirutom· Jr1t•n1s or 

OjJ<,.,.afintulffrr'mt fXtnt•I 
s11Ttdx•s. mmmtffl m1 a PC hoard 
tdtJJ tl1'/ sf(l/t1s i mlicotnrs. prrmide 
.\elecl. l .bw-h't>d. and /tm'(-r-On 
/11,,clion(. 

110 /0/(I /}(l{X'I'. 

The Starwriter Daisy Wheel Printer is designed to fill a distinct gap in the peripheral marketplace. A speed of 25 cps and its low price make it the 
ideal choice for today's systems designer interested in achieving superior price/ performance ratios. 

Incorporating the latest LSI technology, the Starwriter is built by one of the world's most respected computer peripheral manufacturers. The 
printer is furnished complete and ready-to-use, requiring no changes in hardware or software. Starwriter offers an industry standard parallel inter­
face, as well as RS232-C interface. Total plug compatibility and a wide variety of interface matching capabilities help lower the system integration 
costs for OEMs and end-users. 

Using a 96-character wheel, the Starwriter produces letter-quality printing on 3 sharp copies with up to 136 columns. Starwriter offers the highest 
degree of vertical and horizontal positioning, resulting in the most precise character placement in the industry. The easy-to-change character wheel 
also makes our printer a perfect choice for international applications. Compatible with sheet feeders, starwriter accommodates paper widths to 

381 mm (1 5") and uses industry standard ribbon cartridges. 
Along with a self-test capability and a programmable VFU (Vertical Format Unit). Starwriter furnishes the operator with all desirable status 

functions, commands and program selectable switches. Panel lamps indicate the current Paper, Select and Power status. 
The easy plug-in compatibility of Starwriter and its outstanding print performance makes the Starwriter perfect for TRS-80•, Apple•, and S-100 

users. 
Starwriter is backed up by a one-year warranty (3 months on parts and labor, 9 succeeding months on parts) and is further supported by a strong, 

fully trained and technically proficient service organization. The Starwriter is available for immediate shipment in any quantity desired. 
For more information, call American Business Computer, 11 8 So. Mill Street , Pryor, Oklahoma 74361; Telephone 918-825-4844. 

•TM of Tandy Corp 
•TM of Apple Computer Corp. 

AMERICAN BUSINESS COMPUTERS ..-529 

118 So. Mill Street 
Pryor, Oklahoma 74361 
Telephone 918-825-4844 

/ 

Dealer Inquiries Invited I 



ter Q was used as the first letter 
of all housekeeping variable 
names on the assumption that it 
is unlikely to be a variable name 
in a user routine. Since all the 
housekeeping variables are in­
teger, all a name variables are 
defined integer with the DEFINT 
statement. 

Note that when new address­
es are loaded into the 40FnH 
pointers via subroutine 300, a 
complex system of POKEs is re­
quired in lieu of a FOR-NEXT 
loop, to circumvent the problem 
mentioned earlier. However, 
FOR-NEXTworksjust fine when 
the updated pointer addresses 
are saved in memory via subrou­
tine 400. 

The CLEAR 200 at the begin­
ning of the program requires a 
little discussion. If local variable 
strings are defined in two or 
more independent segments of 
a program, a special problem 
can occur after a number of 
runs. It results from the way 
strings are stored in memory. As 
noted earlier, in the case of 
string variables only the charac­
teristics and a pointer are stored 
in the variable storage area. 
Most string literals are stored in 
high memory. 

When BASIC stores string lit· 
erals each newly defined string 
is placed in free space below the 
last stored string, even though 
the new string may be only a 
redefinition of a string variable 
and therefore a replacement for 
a string literal already stored. 
This continues until there is in· 
sufficient space left in the 
region reserved for strings to 
store the next defined string. 

At this point a garbage detail 
in BASIC determines which liter· 
als still represent active vari­
ables in the program and which 
do not. The active literals are re­
packed into space starting at 
the top of the string area and the 
rest of the space is made avail­
able for new string storage. Gen­
erally this will produce suffi. 
cient space to store the new 
string literal that initiated the 
cleanup. If not, an out-of-string· 
space error results. 

The normal way to correct 
this error is to add a CLEAR nn 
statement or increase the size 
of the one already present. 
When no CLEAR nn statement 
is provided, the default value of 

...see List of Ad vert isers on page 306 

50 is assumed. If independent 
segments of a program are de­
fined as described in this article, 
a problem potentially more seri­
ous than an error message can 
result. When the garbage clean· 
up occurs in one segment, the 
local variable strings defined in 
another segment are unknown 

· to the garbage detail. As a re· 
suit, they may be overwritten in 
the process of repacking the 
strings that are known. 

There is no completely safe 
way to avoid this problem. How­
ever, specifying a relatively 
large CLEAR nn space can elimi­
nate it for most applications. 
The CLEAR 200 statement in the 
program will delay its occur­
rence until after execution of 
many more runs than required to 
demonstrate the features of in· 
terest. However, try some runs 
with the CLEAR 200 statement 
deleted to see that the problem 
is evident after just a few runs. 

This potential overwrite prob· 
lem affects only strings, and on· 
ly when two or more indepen· 
dent program segments are de­
fined. It is not a limitation on 
simple variable transportation 
for chaining, which is consid­
ered the most useful of the sev­
eral features demonstrated. 

Logical AND expressions are 
used in program lines contain­
ing conversion of addresses to 
or from the most and least-sig­
nificant byte components. With 
the variable storage area ad­
dresses currently selected for 
the program, these logic expres­
sions are not needed. However, 
when users with more than 16K 
of memory use addresses above 
7FFFH, there can be a problem. 
Such addresses must be ex­
pressed in negative form in in­
teger expressions or when used 
in PEEK and POKE statements. 
On the other hand, the compo­
nent byte values of all ad­
dresses are retrieved from mem­
ory as positive integers and 
must be POKEd as positive 
numbers. 

The logic expressions auto­
matically take care of these sign 
changes when needed. Initially, 
you must specify high address­
es in negative form (or in hexa· 
decimal with Disk BASIC), but 
the AND expression will take 
care of required sign changes 
after that. • 

1
........,..... 
,... ···- ·- ' -· 

WORDPROCESSING 
- POWER -

for the TRS-80® 
· " ...If you're presently looking for a mailing list proc­
essor, this represents the current state of the art. " 

80 MICROCOMPUTING - 80 REVIEWS - JULY 1980 

MAILFORM is data entry at its best, just fill in 
the form! FAST, EASY to use functions include: 
search, sort, extract, page forward and back. 
'Transparent cursor', insert/ delete characters, 
and MORE! 

MAILRITE prints 'personalized' form letters 
by inserting information from MAILFORM into 
Electric Pencil®, Scripsit®, or BASIC text files. 
Print letters, labels, even envelopes! Boldface, 
underscore, change margins, pause, print 
'unprintable' characters, and MORE! 

XTRA! includes: MAILFORM; MAILRITE -
with capability of printing variable text from 
a 'key' file; MAILABEL - l, 2, 3, or 4 across 
label printer; and MAILSORT - sort a full 
40 track double density data diskette in 
only 48K! 

ALL MACHINE LANGUAGE 
means unsurpased 

SPEED, RELIABILITY & EASE OF USE 

For VISA, Master Card & COD orders only 
Call NOW - TOLLFREE 

(800) 824-7888 
ASK FOR OPERATOR 203 

California (800) 852-7777 
Hawaii & Alaska (800) 824-7919 

For more information call (214) 233-3998 

(Requires min 32K single disk drive) 

FOR THE MODEL I & III 
SPECIAL DELIVERY ... ...........$125 
XTRA SPECIAL DELIVERY .. $199 

FOR THE MODEL II 
SPECIAL DELIVERY ............. $199 

(RequirH Mod II DOS veroion 2.0) 
TJ<S.f4:) 1:; d n·q1!:ilt:rcd lrdd~mdrk o l Tcm dy ( 'o rp................ ,Jill//j----~ 

software concepts 
13534 Preston Rd. Suite 142 

Dallas, Texas 75240 

Dealer Inquiries invited v299 
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Too Much! 

How can we tell you 

about 200 products 


in one advertisement? 


**SPECIAL** SPECIAL** 
TRS-80 ADD ON DRIVES 
IMMEDIATE DELIVERY 

SINGLE SIDED $225.00 
DOUBLE SIDED $345.00 

COMPLETE SYSTEMS 
SINGLE SIDED $365.00 
DOUBLE SIDED $485.00 

INCLUDES: 
MINI DISK DRIVE 
FUSED POWER SUPPLY 
VENTED CABINET 
CABLE 
90 DAY WARRANTY 
FACTORY ASSEMBLED 
FACTORY TESTED 

THESE ARE NEW 5" FD's 

I 
2 INTERFACE, INC ...-2•6 

20932 CANTARA ST 
CANOGA PARK, CA 91304 
(213) 341-7914 

VISA ANO MASTER CHARGE ACCEPTED 

* ACCEL * 
•• vs••• 

* ZBASIC * 
•• vs••• 

*BASCOM* 
Ever wonder which i s best for 

yo u ? R ead e r s of THE 
ALTERNATE SOURCE have an 
in-depth comparative analysis of 
these programs in-hand right 
now!! 

That's only a small portion of 
th e va lu able in for m a ti on 
contained in each issue o f T AS. 

THE ALTERN ATE SOURCE 
i s for anyone interested in 
expl oring advanced software 
capabilities of the TRS-80 
micr ocomputer. 

Subscriptions are $12.00 for 
si x i ssues or $18.00 for twelve 
issues from: 

THE ALTERNATE SOURCE 
1806 ADA STREET 

LANSING, MI 48910 
PH.517/ 485-0334 .-138 

How much money have you invested 
in your personal computer? Certain ly 
enough that you want to get as much 
out of it as possible. That"s where we 
come in. 

Our new catalog gives detailed 
descriptions of over 200 peripherals. 
software packages and books. We 
believe that to make an inte ll igent pur­
chasing decision you need as much 
information as possib le . You need 
more than ca:1 fit into a short ad . You 
need screen photos of software . not 
just a glowing description. You need 
technical details about peripherals. 

You 'll find this kind of detail in our 
new 48-page catalog. lt"s unique in the 
small computer fie ld. Best of all. it"s 
FREE . 

To get your free copy, circle our 
number on the reader serv ice card or 
send your name and address to the 
address below. Can t wa it? Then cal l 
our toll-free number 800·631 -8112 . 

121 JO ,f:J £.1 ti :J fltJ 

11 9 Maple Ave .. Morristown . NJ 07960 

.- 512 

llragnnquest! 

In a desperate race against the sun 

you search for SMAEGOR Monarch 
of Dragonfolk, who has kidnapped the 
Princess of the Realm and holds her in 
a distant and unknown place. In a 
quest for Honor and glory, you must 
search the land, seeking out the tools 
needed for the ultimate confrontation. 
On The River Delta, in the abandoned 
Temple of Baathteski, Goddess of the 
Blade, everywhere, clues abound . But 
WHERE is the Princess? 

Now, as never before, the genius of 
CHARLES FORSYTHE shines in this 
new machine language ADENTURE. 
DRAGONQUEST! Can YOU save 
M'lady from the iron clutches of 
SMAEGOR? 

TAPE $15.95 Dealer Inquiries Invited DISK $21.95 

•
L'he "Progrummer's Gutld ...-364 

Box 66, Peterborough, N.H. 03458 
(603) 924-6065 After 6 PM EST 
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UTILITY 

Free valuable disk space by eliminating DOS. 

KILDOS Is Here 

Robert Soltysik 
2613 Evans Ct. 
Plano, TX 75075 

There comes a time when a 
single disk drive is not 

enough. When you do f inally 
part with the cash for a new 
drive, you have a large task 
ahead of you organizing all your 
existing disks. 

My nature being what it is, 
cheap, I wanted to get all I cou ld 
on each disk. When I got my sec­
ond drive, I wanted to remove 
the DOS from all the disks but 
save the programs. I could then 

BOOT/SYS 1GRAN 
DIR/SYS 2GRANS 
SYSO/SYS 3GRANS 
SYS1/SYS 1GRAN 
SYS2/SYS 1GRAN 
SYS3/SYS 1GRAN 
SYS4/SYS 1GRAN 
SYS5/SYS 1GRAN 
SYS6/SYS 3GRANS 
FORMAT/CMD 3GRANS 
BACKUP/CMD 3GRANS 
BASIC/CMD 4GRANS 

TOTAL 24GRANS 

Table 1. List of Extra 
Granules 

utilize the space previously oc­
cupied by the DOS for more pro­
grams. This article is about a 
program I wrote to kill the DOS. 

Requites Apparat 

The pro~ram, KI LDOS (Listing 
1), requires NEWDOS by Appa­
rat. It will work with NEWDOS, 
NEWDOS +,or NEWDOS 80. 

Three versions of the pro­
gram, ""'.ith slight differences, 
are necessary for killing the 
DOS on a disk with NEWDOS, 
N EWDOS 80 or TRSDOS. The 
changes are covered in Listings 
2 and 3. 

When you put a minimal DOS 
on a disk (by killing its utilities 
like DISKDUMP/BAS and TAPE­
DISK/CMD), you still leave a lit­
tle over 20 granules f illed with 
system " brains." When you 
have one disk drive, every disk 
you use must have brains on it 
to give the system instructions. 
When you have more than one 
drive, you may leave the brains 
in drive 0 to provide housekeep· 
ing information for all your disks 
that run on a separate drive. 

Table 1 is a listing of the allo­
cated space for a minimal DOS 
on TRSDOS. The allocation var­
ies with operating systems, but 
you can see how much disk 
space can be gained. 

A dat a d isk needs on ly 
BOOT/SYS and DIR/SYS in any 
drive but drive 0. Obviously, 
more programs can be packed 
onto each disk if it contains no 
DOS. 

How can we delete the DOS, 

but leave the programs? The 
simplest way is to KILL each 
system fi le one at a time'. Since I 
had 40 full disks when my sec­
ond drive arrived, the task would 
have taken a whole day. There 
had to be an automatic way to 
do it, so I wrote the program 
KILDOS. 

Using the Program 

Insert a NEWDOS disk into 
driveoand the disk with KILDOS 
on it Into another drive. KILDOS 
could also be on the NEWDOS 
disk in drive 0. (it is a good idea 
to always write protect the DOS 
disk in drive 0 for safety.) 

Now boot the system, load 
BASIC, and then run the KILDOS 
program. It will respond with a 

question asking which drive you 
want to use for the kill ing pro­
cess. After you answer, it will in· 
struct you to load the disk to be 
deDOSed Into the drive you spe­
cified. 

When you hit ENTER you 
have begun the process; wait a 
moment and you will begin to 
see the results. The program 
lists the fi les it has killed, and, at 
the end, It tells you t hat you 
have no DOS and how many ex­
tra granules you have. The 
whole process takes about two 
minutes. 

Once you have killed the DOS, 
you can proceed to fill the 
spaces with more files. 

If you run into a glitch, the 
program will abort. If that hap· 

5 REM **** THIS PROGRAM BY R. SOLTYSIK PLANO , TX. 
10 REM **** THIS MUST BE USED WITH 2 DRIVES 
20 REM **** FOR USE WITH INVISIBLE UTILITIES INTACT 
30 REM ** ** MAKES DATA DISK OUT OF SYSTEM (DOS) DISK 
40 REM **** KILLS ALL DOS EXCEPT BOOT AND DIRECTORY 
60 REM **** THIS P.GM FOR TRSDOS 2 . 1, 2 . 2, 2. 3 
70 REM **** YOU MUST USE NEWDOS IN DRIVE 0 
80 CLEAR 5000: CLS: DIMA$(50 ) : DEFINTA- Z: 
90 I:il 
100 INPUT "DOS KILLING PROGRAM . WHICH DRIVE WI LL BE USE 

D "; D$ 
110 PRINT "INSERT DISK INTO DRIVE "D$ " PUSH ENTER" 
120 IFINKEY$< >CHR$( 13)THEN120 
130 CLS 
140 FOR I~ l TO 10: READ A$ ( I ) : NEXT I 
150 DATA "SYS0/ SYS" ,"SYS1/ SYS","SYS2/ SYS" , "SYS3/SYS","S 

YS4/ SYS","SYS5/ SYS","SYS6/ SYS", "FORMAT/ CMD" ,"BACKU 
P/ CMD ","BASIC/ CMD" 

160 FOR J: 1 TO l0:C$:"KILL "+A$ (J) +" : "+D$ 
170 CMD "C$ " 
180 PRINT A$ (J)+":"+D$; " KILLED" 
190 POKE&H37El,0 
200 NEXT J 
210 PRINT " DONE DISK CONTAINS NO DOS " 
220 PRINT: PRINT "YOU NOW HAVE 21 MORE GRANS ON THIS DI 

SK " 

Program Listing 1. KILDOS 
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12 Issues For Only $12.00 
All The TRS-8()@* News You Need 


When You Need It 


Now In Our 3rd Year Of 

Continuous Publication 


One Of The Oldest 

TRS-80@* Newsletters 


Still In Circulation 


- Featuring ­
• Applications • Product Reviews • 


• Machine Language Tutorials • 

• And Much More • 


Call: 312-782-9750 
Write For Free Sample: 

Chicatrug News .-111 

c/o EBG &Associates 
203 N. Wabash Av 
Chicago, IL 60601 

• TRS-80"' is a Trademark of Tandy Corp. 

pens, you can modify the DATA The program, as listed, wi ll kill 
statements and the FOR-NEXT the DOS on TRSDOS 2.1 , 2.2 and 
loops of lines 140, 150, and 160 2.3. If you want to use it to kill 
to run a partial kill, or you can 

NEWDOS or NEWDOS+ (ex­
kill 	the remainder of the DOS 

cept NEWDOS 80), make minor 
manually. I've had a few prob­

changes as shown in List ing 2.
lems with d isks that had direc­
tory errors and did not complete For NEWDOS 80, make the 
the kill. changes shown in Listing 3. • 

60 REM'• 'THIS PGM FOR NEWDOS OR NEWDOS + (EXCEPT 80) 
140 FOR I= 1 TO 13: READ A($1): NEXT I 
150 DATA "SYSOISYS","SYS2/SYS","SYS3/SYS'',"SYS41SYS","SYS51SYS",. 

"SYS61SYS","SYS 11ISYS", "SYS12/SYS",SYS 13/SYS", "FORMATICMD", 
"BASICICMD",' 'COPYICMD" 

160 FOR J = 1 TO 13: CS= "KILL " A${J) + ":" + D$ 
190 PRINT: PRINT "YOU HAVE 22 MORE GRANS ON THIS DISK" 

Listing 2. KILDOS Changes for NEWDOS and NEWDOS+ 

60 REM .. "THIS PGM FOR NEWDOS 80 
140 FOR I= 1 TO 15: READ A($1): NEXT I 
150 	 DATA "SYSO/SYS","SYS1/SYS","SYS2/SYS","SYS3/SYS","SYS4/SYS", 

"SYS51SYS","SYS6/SYS","SYS7/SYS" ." SYS8/SYS'',"SYS91SYS" , 
"SYS10/SYS" ,"SYS11/SYS","SYS12/SYS",SYS13/SYS'',"BASIC/CMD", 

160 FOR J = 1 TO 15: CS= " KILL " A${J) + ":" + DS 

190 PRINT: PRINT "YOU HAVE 25 MORE GRANS ON THIS DISK" 


Listing 3. KILDOS Changes for NEWDOS 80 

CONVERT YOUR SERIAL PRINTER TO PARALLEL 


NEW M ODEL UPl-3 SERIAL PRINTER INTERFACE MAKES IT 
POSSIBLE TO CONNECT AN ASCII SERIAL PRINTER TO THE 
PARALLEL PRI NTER PORT ON THE TRS-80. 

Software compatibi lity problems are totally eliminated because 
the TRS-80 " THINKS" that it has a parallel printer attached. 
NO MACH INE LANGUAGE DRIVER NEEDS TO BE LOADED 
INTO HIGH MEMO RY BECAUSE THE DRIVER ROUTINE FOR 
THE UPl-3 IS ALREADY IN THE LEVEL II ROM ! SCRIPSIT, PEN­
CIL, RSM2, ST80D, NEWDOS, FORTRAN , BASI C etc. all work as 
if a paral lel printer was in use. 

The UPl-3 is completely self contained and ready to use. A 34 
conductor edge card connector plugs onto the parallel p rinter 
port of the model I Expansion Interface or onto the parallel 
printer port on the TRS-80 Ill. A DB25 socket mates with the 
cable from your serial printer. The UPl -3 converts the paral lel 
output of the TRS-80 printer port into serial data in both the 
RS232-C and 20 MA. loop formats. 

SPEEDWAY ELECTRONICS Also available from 
1354 AUBURN YE ODDE SHOPPE 
SPEEDWAY, IN 46224 .,...215 (317) 925-0496 

VISA MasterCard 

TRS 60 is a trademark of Tandy 

Switch selectable options include: 
• linefeed after Carriage Return 
• Handshake polarity (RS232-C) 
• Nulls after Carriage Return 
• 7 or 8 Data Bits per word 
• 1 or 2 Stop Bits per Word 
• Parity or No parity 
• ODD o r EVEN Parity 

UPl -3 assembled with 90 day warranty $139.95 
Kit with all parts, sockets, cabinet, etc. $ 99.95 
UPl-4 for use w ith Model 1 and RS Printer 
Interface Cable $149.95 
Kit with all parts, sockets, cabinet, etc. $104.95 
Manual only (may be applied to order) $ 5.00 
Ten day return privilege on assembled units 
Shipping and Handling on all orders $ 4.00 
Specify BAUD rate 50-9600 BAUD 
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PROGRAMMING TOOLS FOR YOUR 

TRS-80~ 


INSIDE LEVEL II 
The Programmers Guide to the TRS-80 ROMS 

INSIDE LEVEL II 1s a comprehensive reference guide 10 lhe Level II ROMs which allows 
lhe machine language or Basic programmer to easily utilize the soph1s1icated rou tines 
lhey con1a1n Concisely explains sel-ups. calling sequences. and variable passage for 
number conversion. anthmet1c operations. and mathematical functions. as well as 
keyboard, lape, and video routines Part II presents an enlirely new composite program 
s1ruc1ure which loads under lhe SYSTEM command and executes in bolh Basic and 
machine Code w1lh lhe speed and efficiency Of a compiler. In addil ion, the 18 Cha piers 
include a large body of olher 1nforma1ion useful 10 lhe programmer including 1ape 
formats. RAM useage. relocation ot Basic programs. USA call expansion. creat ing 
SYSTEM 1apes of your own programs. in1erfacing of Basic variables direclly with 
machine code. a method of greally increasing lhe speed al which dala elements are 
stored on tape, and special precaullons for disk sys1ems. INSIDE LEVEL II 1s a clearly 
organized reference manual. It 1s fully typese1 and packed with nothing but useful 
1nformat1on. It does not con1a1n questions and answers. ROM dumps. or cartoons. 
INSIDE LEVEL 11..... $15.95 

SINGLE STEP THROUGH RAM OR ROM 
STEP80 allows you 10 s1ep lhrough any Basic or machine language program one 
1nstrucuon at a time.and see the address. hexadecimal value. Z1log mnemonic. register 
con1en1s. and slepcounl for each 1ns1ruc1ion. The top 14 lines of the video screen are leh 
unaltered so lhal the ·1arge1 program· may pertorm its display functions unobslructed 
STEP80 will follow program llow righ1 into the ROMs. and is an invaluable aid 1n learning 
how the ROM routines lunc11on Commands include step (lrace). d1sassemble. run in 

step mode al variable step rale, display or alter memory or CPU reg1slers. 1ump to 
memory locatlOO. execu1e a CALL. set b reakpoints in RAM or ROM, write SYSTEM 
tapes. and relocate 10 any page 1n RAM. The display may also be routed to your hne 
pr1n1er through the device control block so custom prmt dnvers are automatically 
supported STEPS0 ..... $16.95 

TELECOMMUNICATIONS PROGRAM 
This machine language program allows reliable high speed fi le transfers be1ween 1wo 
disk -based computers over modems or direct wire. It is menu dnven and extremely 
simple to use. Functions include real-time rerm1nal mode. save f\AM buffer on disk. 
transmit disk file. receive binary files. examine and modify UART parameters. program 8 
custom log-on messages. au1oma11c 16-b1t checksum verification of accuratetransm1s­
s1on and recep11on. and many more user conveniences. Supports line printers and 
lowercase characters With lh1 s program you wdl no longer need to conver1 machine 
language programs to ASCII for 1ransm1ss1on. and you will know immediately 11 the 
1ransm1ss1on was accurate. TELCOM..... $29.95 

PROGRAM INDEX FOR DISK BASIC 
Assemble an alphabetized index of your entire program library from disk directories 
Program names and free space are read automatically (need not be typed 1n) and may 
be alphabetized with a fast Shell/Metzner sort by disk or program. The list may also be 
searched for any disk. program. or extension: disks or programs added or deleled. and 
the whole list or any pan sent 10 the p rinter. Finally, the hst 1tse1t may be stored on disk for 
future access and update 'The best thing since sliced bread' (January issue of '80 
M1crocomput1ng) Works with TRSDOS, NEWDOS, and NEWDOS/80 One drive and 
32K required. INDEX..... $19.95 

4 SPEED OPTIONS FOR YOUR TRS-80 
The SK-2 clock mod1f1cation allows CPU speeds 10 be switched between normal. an 
increase of 50%, or a 50% reduction; selectable at any time without 1nterrup11ng 
execution or crashing lhe program Instructions are also g iven for a 100% increase 10 
3 54 MHz. though the TRS-80 is not reliable at this speed. The SK-2 may be configured 
by the user to change speed with a toggle switch or on software command. It will 
automatically return to normal speed any time a disk is active. requires no change 10 the 
operating system. and has provisions lor addmg an LED to indicate when the computer 
1s not at normal speed It mounts 1ns1de the keyboard unil with only 4 necessary 
connections for the switch option (switch nol included). and is easily removed 11 the 
computer ever needs service The SK-2 comes fully assembled with socketed !C's and 
illustrated instructions. SK-2 ..... $24.95 

INSTANT ASSEMBLER 

The INSTANT ASSEMBLER is a new. powerful tape-based editor/assembler and 
debugger tor the TRS-80 Model I. It features immediate detection of errors as the source 
code is enlered. assembly 10 memory as well as to lape. a bu11t-1n single-stepping 
debugger. a compactly coded source format that uses 113 as much memory as stan­
dard source. the ability to produce relocalable code modules. and lhe ability 10 link-load 
1ndependenlly writlen modules In addll1on. the INSTANT ASSEMBLER has many oper­
ational fea1ures including single stroke entry of DEFB and DEFW. continuous ed1t1ng of 
succesive Imes. alphabetic listing of symbol table, separate commands for listing error 
hnes or the symbol table, block move function, and verification of source lapes. 
INSTANT ASSEMBLER includes three separate programs. The assembler itse lf in­
cludes the single-stepper and debugger. In th is mode you may have full register 
displays. decimal or hex entry. forward or backward memory displays. d isassembly of 
objecl code in memory, memory display 1n ASCII format. and hex-to-decimal o r 
dec1mal·to-hex conversion. The single-stepper will step Of'le 1nstruct1on at a t ime or at a 
fasl rate to any defined address. During assembly you may q uickly switch from assem­
bler to debugger and back again w 1thou1 losing the source code. This makes INSTANT 
ASSEMBLER an excellent learning tool for machine language programming Also 
included on the tape are two vers ions of the hnk1ng loader which allow you to write your 
programs 1n smaller modules and link them logether for final assembly . 
INSTANT ASSEMBLER occupies 8375 bytes Of memory In a 16K machine lh1s Wi ll 
leave you more than 7000 bytes which is enough to write assembly language programs 
of around 2000 byles. This makes 1t ideal for users with only t6K machines While lh1s 
version was writ1en spec1flcally lor tape systems. we will soon have a disk version as 
well. The instruction manual may be purchased separately for SS, which will apply 
1owards the purchase of the INSTANT ASSEMBLER INTASM.....$29.95 

RAM SPOOLER AND PRINT FORMATTER 
This program is a full feature pnnt formatting package featuring user def1neable line and 
page length (with line feeds 1nsened between words or after punctuation). sc reen 
dump, prin ter pause control, and baud rate selection. In add111on, printing 1s done from a 
4K expandable buffer area so thal lhe LPRINT or LUST command returns control to the 
user while printing 1s being done. Ideal for Selectnc or other slow prin1ers. Allows 
print ing and processing to run concurrently . Oulput may be directed to either the 
parallel port. serial port. or lhe video screen, SPOOLER..... $16.95 

MACHINE CODE FAST FOURIER TRANSFORM 
This complele package includes 3 versions of the machine language FFTASM rout ine 
assembled for 16, 32. and 48K machines. a short sample Basic program 10 access 
them. a 10K Basic program which includes soph1s11cated interactive graphing and data 
manipulation. and a manual of instructions and examples The mach1ne language 
subroutines use variables defined by a supporting Basic program 10 make dala entry 
and retneval extremely fast and easy for custom 1mplementat1on They pertorm 20 to 40 
times tas1er than their Basic equivalent (256 points in 12 5 seconds). and require less 
than 1550 by1es of memory. The FFT is useful 1n analyzing stock market and comod1ty 
trends as well as for scientific 1nformat100 FFTASM....•$49.95 

DUPLICATE SYSTEM TAPES WITH CLONE 
Make duplicate copies of any tape writlen for Level II They may be SYSTEM tapes or 
data lists. The file name. load address. enlry point, and every byte (1n ASCII format) are 
displayed on the video screen. CLONE..... $16.95 

RAMTEST FOR LEVEL II 
This machine language program is a very thorough test for several types of RAM errors. 
A complete test of each individual bit In a 48K machine takes just 14 seconds. Includes a 
separale tesl tor power line g litches RAMTEST•....$9.95 

EDIT BASIC PROGRAMS WITH ELECTRIC PENCIL 
Load Basic programs or any other ASCII data hie into the disk version of Electric Pencil 
for ed1tt1ng. One command from DOS quick ly modifies existing files to Pencil format. 
One disk and 32K required. PENPATCH...•.$9.95 

..-See List of Advertisers on page 306 80 Microcomputing, June 1981 • 267 



PERSONAL 

A seven program investment analysis package 
that will leave you bullish on microcomputers. 

The Software Broker 
. . . . . 

John Harper 
R #1Box252 
Lawrenceburg, JN 47025 

If you've ever dreamed of making a killing 
In the stock market, these programs may 

be of interest to you. They won't make a buy 
or sell decision for you, but they will help 
you predict future stock prices and market 
direction. I've included traditional guide­
lines for interpreting the results of each pro­
gram. 

Warning-The following programs may 
be hazardous to your financial well being! 
No one has ever been able to accurately 
predict the stock market. When using these 
programs as an investment aid, test and 
retest each to become familiar with the ad~ 
vantages and limitations of each. Remem­
ber-the final decision is yours. 

Setting Up 
You'll find most of the information you 

need in one of the major daily newspapers. 
The following figure~ must be tracked daily: 

•Closing prices for each stock (or any 
other market index you select) 

•Dow Jones Industrial Average 
•Market Volume (transactions) 
•Number of issues advancing 


(advances) 

•Number of issues declining (declines) 
Program Listing 1, U PDATE/DT A, creates 

and maintains your data files. These are 
compatible with any program requiring data 
from disk. 
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Program Listing 1 User Notes 

•Stock price data must be entered in 
decimal form; a price of five and one 
half must be entered as 5.5. 
•Zero must always be the last item 
entered, signifying that all data has 

been entered and identifying the end of 
the file. 
•Stock price f iles may have any 
name. 
•The Dow Jones Industrial Average 
must be named DOW/AVE. 

10 CLS 

20 DIM 0(900) 

30 INPUT •oo YOU WISH TO UPDATE AN EXISTING FILE (U) 


OR CREATE A NEW ONE (N)";A$ 
40 IF A$="N" GOTO 300 
50 CLS 
60 PRI NT "PLACE DISK WITH DATA FILE IN DRIVE" 
70 INPUT "ENTER NAME OF OLD DATA FILE" ;B$ 
80 PRINT "NEW FILE WILL HAVE THE NAME ";B$ 
90 INPUT "PRESS ENTER TO BEGIN.";A$ 
l00 . 0PEN"I",l , B$ 
110 CLS 
120 A=l 
i30 INPUTU,D(A) 
140 IF D(A)=0 GOTO 160 
150 A=A+l:GOTO 130 
160 CLOSE l:INPUT "PRESS ENTER TO CONTINUE";A$ 
170 CLS : PRINT"ALL DATA READ FROM DISK . " 
180 PRINT"YOU CAN NOW ENTER THE NEW DATA " 
190 PRINT 
200 PRINT"ENTER I TEM # ";A 
210 INPUT D(A) 
220 IF D(A)=0 GOTO 240 
230 A=A+l:GOTO 200 
240 CLS:PRINT" ALL DATA HAS BEEN ENTERED." 
250 PRINT"PLACE DISK TO CONTAIN THE UPDATED DATA IN ORI 

VE" 
260 I NPUT"PRESS ENTER TO CONTINUE.";A$ 
270 OPEN"O",l , B$ 
280 FOR J= lTOA:PRINTtl,D(J ) :NEXT 
290 CLOSE:END 
300 CLS 
31 0 INPUT"ENTER NAME OF FILE TO CONTAIN DATA";B$ 
320 CLS 
330 A=l 
340 PRINT "ENTER ITEM t ";A 
350 INPUT D (A) 
360 IF D(A)=0 GOTO 240 
370 A=A+l:GOTO 340 
380 END 

Program Listing 1. UPDATE/OTA, used to create and maintain data files used by the 
market analysis programs. 



•The file containing dally advances 
must be named ADVANCES. 
•The file containing daily declines 
must be named DECLINES. 
•The file containing daily volume 
must be named VOLUME. 

Step 1: PLACE STOCK PRICE DISK IN DRIVE 
ENTER NAME OF DATA FILE? 
LIONEUP 
(Note: Computer Instructions appear in 
capitals. Your response Is underlined.) 

Step 2: PLACE INDEX VALUE DISK IN DRIVE 
ENTER NAME OF DATA FILE? 
DOW/AVE 

Step 3: Computer plots historical Dow Jones In· 
dustrlal Average to video. When graph 
Is complete, you must press any key to 
continue. 

Step 4: DO YOU WANT OUTPUT TO LINE 
PRINTER (YIN)? _ 
YES: Bar graph of Dow Jones Index out· 
Putto line printer. 
@ : Program advances to next step. 

Step 5: Computer plots historical stock prices 
on video. Press any key to continue. 

Step 6: 	 DO YOU WANT OUTPUT TO LINE 
PAINTER (Y/N)? _ 
Same as Step 4 except output for stock 
prices. 

Step 7: 	Computer extends stock price and in· 
dex Into the future using least·squares 
regression analysis. Stock prices and 
Index values are extended Independent 
of one another, as If they will continue 
their past trend. 

Step 8:. 	 Computer plots projected Dow Jones 
Average to the video screen. This Is a 
plot of the least squares line of best fit 
which fits the data calculated In Step 7. 
Press any key to continue. 

Step 9: 	 Computer plots projected stock prices, 
same as Step 8 except for stock prices. 
Press any key to continue. 

Step 10: DO YOU WANT OUTPUT TO LINE 
PAINTER (YIN)? _ 
YES M: Computer plots projected Dow 
Jones Industrial Averages line of best 
flt and stock price projected line of best 
fit on the same graph. This gives the in· 
vestor an excellent view of how his 
stock Is performing relative to the 
market Index. It also shows direction 
and rate of change of stock price and 
market. 

Step 11 : Computer does regression analysis cor· 
relating historical stock prices and In· 
dex values to each other. This provides 
a statlstlcal measure of the relationship 
between price and Index. 

ENTER STOCK PRICE YOU WISH TO 
OBTAIN? (enter any price) 
THE INDEX MUST REACH -835.20 ­
(83520 Is calculated by the computer. 
This value will vary depending on the 
stock price you wish to obtain. This 
assumes the past relationship between 
price and Index continues Into the 
future. 
THE CORRELATION COEFFICIENT 
-.6938- (.6938 ls calculated by the 
computer, It Is the measure of the rela· 
tionshlp between price and Index. The 
closer this value Is to 1, the higher the 
degree of relationship. 

FORECAST/MKT Sample Execution 

"Warning-The following programs may be 
hazardous for your financial well being!" 

Program Listing 2. FORECAST/MKT develops a quantitative measure of the histor· 
ical market and stock price trend. 

10 CLS 

20 DIM P(800) ,V (800) ,Q(800) ,11 (800) , Vl(800) ,I2(400) ,V2 ( 


400 ) 
30 REM * THIS PROGRAM 

40 REM * INDEX VALUES 
50 GOSUB 940 
60 REM * THI S SECTION 
70 CLS 
80 GOSUB 800 
90 NZ=N 
100 IF A<> N GOSUB 2890 
110 PRINT"THE COMPUTER 

ICE" 
120 PRINT",INDEX, AND THE 
130 PRINT"AFTER EACH GRAPH 
140 PRINT" CONTINUE." 
150 U3$=" D J INDUSTRIALS" 

USES HISTORICAL STOCK PRIC ES AND " 


TO PROJECT FUTURE PRICES * 


IN PUTS INDEX VALUES * 


WILL NOW GRAPH THE HISTORICAL PR 

PROJECTED PRICE AND INDEX." 

IS DRAWN, PRESS ANY KEY TO " 


160 GOSUB 1670 
170 	 GOSUB 2210 
180 U3$="STOCK PRICES" 
190 GOSUB 17 20 
200 GOSUB 228 0 
210 GOSUB 1070 
220 GOSUB 2550 
230 REM * THIS SECTION 

PT * 
240 REM * OF THE LINE 
250 CLS 
260 FOR A=lTON-1 
270 Al=V(A)+Al
280 A2=P(A)+A2 
290 Bl•V(A) *P(A)+Bl 
300 B2=P(A) (2+B2 

COMPUTES THE SLOPE AND Y INTERCE 

OF BEST F IT FOR THE DATA * 

310 NEXT:Al=Al/(N- l) :A2=A2/(N- l) 
320 FORA•lTON-1 
330 AS= ((V(A) - Al) (2)+A5 
340 A3•( (V(A)-Al)*(P(A) - A2) ) +A3 
350 NEXT 
360 A4 =A3/ (N-1) 
370 A6=A5/(N- l) 
380 SL=( Bl- ((N- l) *Al*A2))/(B2- ( (N- l) * (A2(2) ))
390 IC•Al - (SL*A2) 
400 REM * THIS SECTI ON COMPUTES THE CORELATION COEFFICI 

ENT * 
410 PA=A2 
420 IA=Al 
430 Bl=0:B2=0:B3=0 
440 FOR A=l TO N-1 
450 Bl=(( P(A)-PA)* (V(A) - IA) ) +Bl 
460 B2=((P(A)-PA) [2) +B2 
470 B3=((V(A)-IA) [2)+B3 
480 NEXT 
490 R•(l/(N-l)*Bl )/(SQR((l/(N- l) ) *B2)*SQR ((l/(N-l)) *B3 )

) 
500 PRINT 
510 PRINT "THE EQUATION OF THE LINE OF BEST FIT I S : " 
520 PRINT 
53 0 PRINT "Y ~ ";IC; 11 + "; SL ;" * X " 
540 PRINT 
550 PRINT "YOU MAY NOW ENTER THE STOCK PRICE YOU WISH T 

0 • 
560 PRINT "OBTAIN. THE COMPUTER WILL RESPOND BY GIVING 

YOU" 
570 PRINT "THE LEVEL YOUR PRICE I NDEX MUST REACH BEFORE 

YOU " 
580 PRINT "ACHEVE THIS STOCK PRICE. THIS WILL BE FOLLO 

WERED " 
590 PRINT "BY THE COORELATION COEFFICIENT--A MEASURE OF 

THE " 
600 PRINT "DEGREE OF RELATIONSH I P BETWEEN STOCK PRICES 

AND " 
610 PRINT " INDEX VALUES." 
620 PRINT:INPUT "PRESS ENTER TO CONTINUE" ; A$ 
630 CLS 
640 INPUT "ENTER STOCK PRICE YOU WISH TO OBTAIN"; PR 
650 IV= IC+ (SL*PR) 
660 CLS 
670 PRINT"THE INDEX MUST REACH ";IV 
680 PRINT"THE COORELATION COEFFICIENT ";R 
690 PRINT"YOUR ~TOCK PRICE IS " ; PR 
700 IF W$="N" GOTO 740 
710 LPRINT "TRIAL PRICE ";PR 
720 LPRINT "NECESSARY INDEX " ;IV 
730 LPRINT 
740 PRINT "TO RUN AGAIN TYPE l" 
750 PRINT "TO CONTINUE TYPE 2" 	 Program continues 
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760 INPUT Z 
770 IF 	Z=l GOTO 630 
780 CLS 
790 END 
800 REM * READS INDEX VALUES FROM TAPE * 
810 CLS 
820 PRINT"PLACE INDEX VALUE DISK IN DRIVE" 
830 INPUT "ENTER NAME OF DATA FILE.";XV$ 
840 A=l 
850 OPEN"I",2,XV$ 
860 INPUTf2 , V (A) 
870 IF V(A)>0 GOTO 890 
880 GOTO 920 
890 V$=INKEY$:IF V$="S" GOT0920 
900 A=A+l 
910 GOTO 860 
920 CLOSE 2 
930 RETURN 
940 CLS 
950 PRINT"PLACE STOCK PRICE DISK IN DRIVE" 
960 INPUT"ENTER NAME OF DATA FILE" ; XZ$ 
970 A=l:N=l 
980 OPEN"I",l ,XZ$ 
990 INPUT#l,P(A) 
1000 IF P(A)>0 GOTO 1020 
1010 GOTO 1050 
1020 V$=INKEY$ :IF V$="S" GOTO 1050 
1030 A=A+l:N=N+l 
1040 GOTO 990 
1050 CLOSE 1 
1060 RETURN 
107 0 CLS 
1080 El=0:Fl=0:F2=0:E2=0:E3=0:F3=0 
1090 FOR A=l TO N-1 
1100 El=V(A)*A+El 
1110 Fl=V (A) +Fl 
1120 F2=A+F2 
1130 E2=A[2+E2
1140 E3=P(A) *A+ E3 
1150 F3=P (A) +F3 
1160 NEXT 
1170 Fl=Fl/(N-l ):F2=F2/(N-l) :F3=F3/(N-l) 
1180 S2= (El- ( (N-1) *Fl *F2 )) : S7= (E2-( (N-1) * (F2 [ 2))) 
1190 S2=S2/S7
1200 I2=Fl-(S2*F2) 
1210 S3=(E3-((N-l)*F3*F2))/(E2-((N-l)*(F2[2)))
1220 I3=F3- (S3*F2) 
1230 GOTO 1310 
1240 LPRI NT "El= ";El 
1250 LPRINT"Fl= ";Fl;"F2= "; F2 
1260 LPRINT"E3= ";E3;" F3= ";F3 
1270 LPRINT "S2= ";S2 
1280 LPRINT "I2= ";I2 
1290 LPRINT "S3= ";S3 
1300 LPRINT "I3= ";I3 
1310 PRINT "THE COMPUTER WILL NOW EXTEND THE STOCK PRIC 

E" 
1320 PRINT "AND INDEX VALUE ";(N-1)/2; " DAYS INTO THE F 

UTURE ." 
1330 PRINT "DAY ONE WILL BE TOMOROWS PROJECTED PRICE/IN

DEX" 
1340 PRINT:INPUT"PRESS ENTER TO BEGIN .";A$ 

1350 CLS 

1360 INPUT"DO YOU WANT OUTPUT TO LINE PRINTER (Y/N)";W$ 


1370 A9=1 

1380 Z9=1 

1390 IF W$="N" GOTO 1430 

1400 LPRINT CHR$(15)"PROJECTED": 

1410 LPRINT"PRICE INDEX" 

1420 FOR P39=1 TO 80:LPRINT"*";:NEXT 

1430 FOR A=N-1 TO (((N-l)/2)+(N-l))

1440 Y2=I2+ (S2*A) 

1450 Y3=I3+ (S3*A) 

1460 Vl(Z9)=Y2 : V2(Z9)=Y3 : Il(Z9)=Y2:I2(Z9)=Y3

1470 Z9=Z9+1 
1480 PRINT "DAY ";A9;TAB (20) "STOCK PRICE";Y3 ;TAB(50 )"IN

DEX";Y2 
1490 IF W$="Y" LPRINT Y3,Y2 
1500 A9=A9+1 
1510 FOR Z=l TO 500:NEXT Z 
152 0 NEXT A 
1530 IF W$="Y" LPRINT :LPRINT 
1540 INPUT "PRESS ENTER TO CONTINUE";A$ 
1550 NZ=N/2 
1560 KN=INT(N-l)/2:LL=90 
1570 U3$="D J INDUS. PROJECTION" 
1580 GOTO 177 0 
1590 FOR A=l TO KN 
1600 Il(A)=I2(A) 
1610 NEXT 

Program continues 

The past is one thing we can be sure 
of-it will never change. Program Listing 2, 
FORECAST/MKT, measures market history 
and stock price trends. It describes graphi· 
cally the past action of the market. It mea· 
sures a selected stock against the Dow 
Jones Industrial Average. (The Dow Jones 
Industrial Average is a market index that 
measures the general economic health of 
the country's business.) 

Let's take our first look at the un­
known-the future. Fit a straight line to the 
past data (least squares line of best fit). Ex­
tend th is line into the future, as if the past 
trend of the stock and market will continue 
unchanged. This produces our first look at 
where the past wants to take us; what the 
future actually brings may be shocking ly 
different. 

Interpret the results of this program with 
extreme caution. The program projects 
stock and market values into the future as­
suming they continue their past perfor· 
mance and re lationship to each other. 
Needless to say, this can 't be guaranteed. 

Line 
Number Function 

50 Enters stock prices from disk. 
80 Enters index values from disk. 

100 	 There must be an equal number of stock 
prices and Index values, otherwise this line 
creates two arrays of equal length. 

160 Plots Dow Jones Index to video screen. 
170 Optional output to line printer. 
190 Plots stock prices to video screen. 
200 Opt ional output to line printer. 
210 Extends stock prices and index into the future 

assuming they maintain their past perfor· 
manee. 

220 Optional output to line printer. 
400 Computes coefficient of correlation that exists 

between stock prices and index values. 
550 	 Using the correlation between price and index, 

the computer describes the relationship bet· 
ween them. At this point enter the stock price 
you wish to obtain. The computer will respond 
with the level the Dow Jones Average will 
probably have to reach before your stock 
reaches your desired price. 

Table 1. FORECAST!MKT Program Flow 

Details of the program are shown in Table 
1. To run it, the operator must have the 
stock price and market index data stored on 
disk. In the following example, stock prices 
are stored under the name LIONEUP and 
the index is stored as DOW/AVE. 

Limits of the Past 

When we extend our line into the future, 
we assume the past trend will continue un­
changed. This is a very dangerous, and 
wrong, assumption. At some point in t ime 
the past trend will change. 

We must decide when this change will 
occur and what it will look like. From this 
point on, we are walking on air. Fortunately, 

270 • 80 Microcomputing, June 1981 



'We have THE software lor the serious TRS·80::-user• ., 

~---------BUSINESS,___~~-----
MTC AIDS Ill· DBM tool , 20 user defined fields , prints custom reports and labels . . . $ 69.95 

MTC CALCS 111- Computation program , inte rfaces to AIDS III, allows processing of numeric 

fields in AIDS files . . ....... . .... . .. . ... . ....... .. . ...... . . . . . . .. . . . . . . $ 24.95 

MTC MERGE Ill- Disk utility, can merge up to 14 AIDS files, while removing duplicate entries 

(with single files too) .... . .. . .. . . . .. . .. . . . . .. .... . . .. . .. .. . ... .. . . .. . .. $ 19.95 

INVENTORY 11- Inventory management system, stores up to 6000 items, w/ four drives, 

generates 5 different reports . . . ........ .. .. . .... . . . . .. . ... . . . . . . . . . . . . ... $149.00 

MAIL LISTER II· Stores and retrieves 350 names and addresses, sort by name, zip code or 

company name (handles 5 different mailing codes) . ... . ... . .. . ... . . . .. .. . .. .. . $ 79.95 


__________UTILITIES'---------- ­
BOSS- Basic operated single stepper, displays current line, selected variables etc .. . C $ 24.95 
....... . . . . ........ .. ... .. .. . .. .. . . . . . . ... . .... . . . . .. . .. . .. .. .. D $ 29.95 

ULTRAMON- An intelligent monitor displays, disassembles and traces through RAM and ROM 

too! .... .. .. . .. .. ... . ...... .. .. . . . . ........ . ... . . . . . . . ... . .. .. . .. .. $ 24.95 

DISK DIRECTORY- Maintains records of all your diskettes and fi les. Performs selected 


RAM EDIT· Interactive Program Editor. Change any item throughout a basic program without 

searches . . , .. . . . ... ..... . .. . . . . .... . . . ... .. . ... .. . . . . . .. .. . .. ... .. , . $ 14.95 


searching/ editing each line . ...... . ... .. . .. . . . . . . .. .. .. . .. .. . . . . .. .. . .. . $ 34.95 


~------OPERATING SYSTEMS_______ 
DOS PLUS FOR MOD Ill .. . . . . ... .... ... ....... . ....... . . ... . . .. .. . . $ 99.95 

NEW DOS / 80 FOR MOD I . . .. .. . . . . .. .... ... . .. . . . . . . . .. . . . .. .. . . . . . $149.95 

ULTRA DOS FOR MOD I. . . . ...... . . . . .. . .. . .. . . . . .. .... . . . . .. . . . .. . . $ 94.95 


__________ COMPILERS __________ 
MICROSOFT FORTRAN- Includes compiler, linking loader, text editor , runtime library and 
manual . . . . . . . . . .. . . . . , . . . . . .. .. .... . . . . . . .. . ........... . . .. . .. . . . . $ 99.95 
MICROSOFT ASSEMBLER· Includes MACRO assembler, linking loader, text editor, cross 

· reference and manual .. .. .. ... . .... . . . .. .. .. . . . . . . . .... . .. .. ... . .. . .. . $ 99.95 
MICROSOFT BASIC- Supports most features of Level II and disk basic w/ runtime module and 
manual .. . ..... .. . . .... . . . .. . .. .. . . . . . . . . .... . . .. . . . . .... . . .. ... . . . $195.00 

________,AND HARDWARE . . . , ________ 
MICROLINE 80 . .. .. .. .. . . . . . . . . . . . . . . ... . . . . . ..... . .. . . . . . CALL FOR PRICE 

ERSON MX-80 ...... . . . . . . . ... . . . . . .. . .. .. .. . . . . .. . . . . . . . . . CALL FOR PRICE 

CENTRONICS 737 . .. . . . . . . ... . . . . .. . ..... .. . . . .. . . . . .. .. .. CALL FOR PRICE 

DRIVE POWER SUPPLY & CASE RAW 

MPI 40 TRACK, SINGLE SIDED .. . . .... . . .. . . . . ... . ... . . . . . $309.00 $245.00 

MPI 80 TRACK, SINGLE SIDED .. . .. . .. . , . .. . . . . .. . .. . .. ... $429.00 $360.00 

MPI 40 I 40 TRACKS, DUAL SIDED . ... . . . .. . . . . .. . .. . . . . . . . . $445.00 $375.00 

MPI 80/ 80 TRACKS, DUAL SIDED . . . . ... .. . . . .. . . . . .. . .. . . . $579.00 $515.00 

TEAC 40 ·OUR BUDGET LINE . . . ... . . . . ...... . . ... . .... .. . . $294.00 $230.00 


______.MISCELLANEOUS HARDWARE_____ 
SOUND AMPLIFIER attaches to cassette port for programs w/ sound . . ..... .. .. .. $ 10.95 

RESET BUTTON EXTENDERS .. .... .... . .. .. .. . . . . . . . . . . .. , .. . . . . . . .. $ 1.50 

DATA DUBBER-load tapes that never loaded before . . . .. .. ... . . .. . .. .. . . .. . . $ 49.95 

ALPS KEYBOARDS with keypad - replace your old board for only . . . . , . . . .. . .. . $125.00 

KEYBOARD BEZEL w/ keypad hole . . . . ... .. . . .. . . . .. . . .. . ..... .. .... ... $ 5.00 


For Orders Only 1 800-521-3305 
For Information (313) 525-6200 
32461 Schoolcraft Rd. , 

-;:- A t ra demark of T and y Cor pora t ion Livonia, Michigan 48150 



INTERNAL MEMORY™ 
48K NOW AVAILABLE! 

IM·I 

Memo.-y expansion need not be expensive or dlllicult INTERNAL 
MEMORY'" boards expand RAM capactty lo32KllM·ll or 48KllM· 
2­ INSIDE lhe keyboard unit withno soldering. cutting or other 
modifications. IRemO\le TRS-80'" RAM chip & plug IM into RAM 
sockets.I NO ··piggyback·· chips; NO heal noise or power 
problems! Compatible with high-speed tape systems. peripherals 
and hardware modll lcallons ldncrlbe whal you have).Assembled 
& tested. one year guarantee. postpaid UPS In Cont. U.S. SEND 
S.A.S.E. FOR QUICK INFORMA TION. 

PRICES: 

IM-1(32K) 
IM-2[48K) 

4116-3[200ns)RAM 

$52.50 (less RAM) 
$79.50 (less RAM) 
$26.00 per set of 8 ( 16KJ 

•I/ I (i . · 
• /{ol/lll'll ( Jl'!fl/U-'(~>"V'!f 

6246 West 3705 South 
Salt Like City. UT 84120 

(801) 967-2324 

..-401 

POCKET COMPUTER 

5 0 ProeramsIn BASIC 

For The Home, School' Office 
Brand-new practical tested read y-to-run 
software for the TR S-80 or other BASIC 
micro. For businessmen: Profit Computer. 
For teachers: Grade Scoring. For the home: 
Mortgage Loan. 47 more' 80-pages $9.95 

MURDER Ill THE MAllSIDll And Other Computer 
Adventures In Pocket-BASIC for the TRS-80 

10 brand-new exciting tested ready-to-run 
game programs for the pocket computer,or 
any BASIC micro, including Saturn Death , 
Lost ·Safari, Buried Treasure, Black Pearl 
and more, 64-page book. $5.95 

PROGRAM WORKSHEETS 50-sheet pad $2.95 

Sen d check plus $1 shippin2 each item to: 

ARCsoft Publishers 
BOX 132 W .,..491 

Woodsboro, MD 21798 

No.~ ~~~~'\ii 

~.-e ""'~~~~ ~~ 
~~~ If You've Written an 
\V Outstanding Program-­

We 'd Like to Publish Itl 

We're looking for EDUCATION 
Programs: 

SPECIAL EDUCATION/AID 
TO THE HANDICAPPED 
MULTl-MEDIA COMPUTER INSTRUCTION 
TEACHER-AUTHORING LANGUAGES 
MANAGEMENT TRAINING 
SIMULATIONS 

Earn money while helping others. 
Write for our free Programmer's 
Kit today! 

INSTANT SOFTWARE, INC. 
Submissions Dept. .,..409 

Peterborough, NH 03458 
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"The past is one thing we can be sure 
of-it will never change." 

1620 	U3$• "STOCK PRICE PROJECTION" 
1630 	LL=95:CLS:GOTO 1770 
1640 	 RETURN 
1650 	ENO 
1660 	ENO 
1670 	FOR Z=l TO N-1 
1680 	Il(Z) =V(Z) 
1690 	NEXT 
1700 	KN•N-l:KLa(KN/1 1 ) 
1710 GOTO 1770 
1720 	FOR Z• l TO N-1 
1730 	Il(Z)=P(Z)
17 40 	 NEXT 
1750 	KN=N-l:KL=INT((KN/1 1)+ . 9) 
1760 GOTO 1770 
1770 	P2• 0:P=0 
17 80 	REM * SEARCH FOR HIGH ANO LOW * 
1790 	IL=2000:IH=0 
1800 	FOR Z=l TO KN 
1810 	IF Il(Z)<IL THEN IL = Il ( Z) 
1820 	IF Il(Z) >IH THEN IH=Il(Z ) 
1830 NEXT 
1840 	RI=IH-IL:RI=(RI/6) 
1850 CLS 
1860 PRINT @ 25,U3$ 
1870 P2=0 
1880 FOR X•IH TO IL STEP - RI:PRINT @( P2 ) ,X;:PRINT@(P2+5 

' · " ":: P2=P2+128: NEXT 
1899 FOR X=9 TO 127:SET(X,40 ) :NEXT 
1900 FOR X=l2 TO 127 STEP 10:SET (X,39 ) :NEXT 
1910 	PRINT @(900 ),"l";:PRINT TAB(20 ) ," <--DAYS-->";:PRIN 

T @(951 ),NZ:
1920 	FOR Y=0 TO 39:SET (ll,Y) :NEXT 
1930 	FOR Y=3 TO 39 STEP 2:SET(l0,Y):NEXT 
1940 	SR•INT((KN/ 115 )+.9 ) :IF KN<l00 SR=SR/(100/KN) 
1950 	I F KN<ll PRINT"YOU MUST HAVE AT LEAST 11 ELEMENTS 

TO CONSTRUCT GRAPHS ":GOTO 2180 
1960 	Xl•l3:X2=IH-IL:X2=X2/40 
1970 	F2• 1 
1980 	FOR X=l TO KN STEP SR 
1990 	X3•40-((Il(X)-IL)/X2) 
2000 SET(Xl,X3) 
2010 Q( F2 ) =X3 
2020 Xl=Xl+l: F2=F2+1 
2030 IF Xl >l27 GOTO 2050 
2040 NEXT 
2050 Xl • l3:F2=1 
2060 FOR X=l TO (KN-SR)STEP SR 
2070 IF Q(F2) <Q(F2+1) GOTO 2130 
2080 FOR Z=INT (Q( F2)) TO INT(Q(F2+1)) STEP -1 
2090 IF Xl >l27 GOTO 217 0 
2100 SET(Xl, Z) 
2110 NEXT Z 
2120 GOTO 2160 
2130 FOR Z•Q( F2) TO Q( F2+1 ) 
2140 SET(Xl ,Z ) 
2150 NEXT Z 
2160 	Xl•Xl+l:F2• F2+l:NEXT X 
2170 	B$•INKEY$ :IF B$= "" GOTO 2170 
2180 	 IF LL=90 GOTO 1590 
2190 	IF LL•95 GOTO 1640 
2200 	RETURN 
2210 	REM * OUTPUT TO QUICK PRINTER * 
2220 INPUT "DO YOU WANT OUTPUT TO LINE PRINTER (Y/N )";W 

$ 
2230 IF W$="N" THEN RETURN 
2240 FOR A=l TO N 
2250 Vl(A) =V(A) 
2260 NEXT 
2270 GOTO 2360 
2280 REM * OUTPUT TO QUICK PRINTER * 
2290 INPUT"DO YOU WANT OUTPUT TO LINE PRINTER (Y/N)";W$ 
2300 IF W$= "N" THEN RETURN 
2310 LPRINT:LPRINT 
2320 FOR A=l TO N 
2330 Vl(A) =P(A) 
2340 NEXT 
2350 GOTO 2360 
2360 H•0: L•Vl(l) 
2370 FOR X=l TO N-1 
2380 IF Vl(X) >H THEN H=Vl (X ) 
2390 IF Vl(X) <L THEN L=Vl(X) 
2400 NEXT 
2410 LPRINT" ";U3$ 
2420 LPRINT L;TAB(30)" <--RANGE-- >" ;TAB (73)H 
2430 FOR P3 9=1 TO 75 :LPRINT"-";:NEXT:LPRINT" "CHR$(13)
2440 RA•H-L : RA•78/RA 
2450 FOR X• l TO N-1 
2460 LPRI NT": "; 
2470 T=RA*(Vl (X ) -L) :T=INT( T) 
2480 FOR Z• l TO T 

Program continues 



"One point to keep in mind before 
going on-these programs attempt to 

measure trend and not stock price trend." 

2490 LPRINT TAB(Z)"*";
2500 NEXT Z 
2510 LPRINT 
2520 NEXT X 
2530 LPRINT 
2540 RETURN 
2550 A8=INT((N-l)/2) 
2560 INPUT~DO YOU WANT OUTPUT TO LINE PRINTER (Y/N)";W$ 

2570 IF W$="N" THEN RETURN 
2580 H=0:Hl=0:L=2000: Ll=2000 
2590 Hl=0 
2600 FOR X=l TO A8 
2610 IF Vl(X)>H THEN H=Vl(X) 
2620 IF V2(X)>Hl THEN Hl=V2( X) 
2630 IF Vl(X)<L THEN L=Vl (X)
2640 IF V2(X)<Ll THEN Ll=V2(X)
2650 NEXT 
2660 LPRINT"S = PRICE AND INDEX PLOT AT SAME LOCATION" 
2670 LPRINT : LPRINT"I = INDEX ---- P = STOCK PRICE" 
2680 LPRINT CHR$(15);"PRICE VS INDEX" 
26 90 FOR P39=1 TO 75:LPRINT"-";:NEXT: LPRINT" ";CHR$(13) 

2700 Rl=H-L:Rl=60/Rl
2710 R2=Hl - Ll:R2=60/R2 
2720 FOR X=l TO A8 
27 30 LPRINT":"; 
27 40 Tl=Rl*(Vl(X) -L ):Tl=I NT(Tl)
2750 T2=R2*(V2(X) - Ll) : T2=INT(T2) 
2760 PRINT Vl(X) , V2(X) 
2770 IF Tl=T2 GOTO 2830 
2780 IF Tl<T2 GOTO 2810 
2790 LPRINT TAB(T2) "P";TAB(Tl)"I" 
2800 GOTO 2840 
2810 LPRINT TAB (Tl) "I"; TAB ( T2) "P" 
2820 GOTO 2840 
2830 LPRINT TAB(Tl)"S"
2840 NEXT X 
2850 LPRINT 
2860 RETURN 
2870 END 
2880 END 
2890 CLS 
29 00 PRINT A;" INDEX VALUES ENTERED" 
2910 PRINT N;" STOCK PRICES ENTERED" 
2920 PRINT "THIS SECTION CHOPS OFF THE FRONT END OF THE 

2930 PRINT "LARGEST ARRAY (STOCK OR INDEX) RESULTING IN 

2940 PRINT "TWO ARRAYS OF EQUAL LENGTH. BOTH ARRAYS MU 
ST" 

2950 PRINT "BE OF EQUAL LENGTH BEFORE PROGRAM EXECUTION. 
2960 IF A>N GOTO 3050 
2970 QA=N-A 
2980 BM=l 
2990 FOR X=QA+l TO N 
3000 P(BM)=P(X) 
3010 BM=BM+ l 
3020 NEXT 
3030 No;A 
3040 RETURN 
3050 QA=A- N 
3060 BM=l 
3070 FOR X=QA+l TO A 
3080 V(BM)=V(X) 
3090 BM=BM+l 
3100 NEXT 
3110 RETURN 
31 20 END 
3130 A=N 

we have a parachute; unfortunately, we do 
not know if it will open. 

The remaining programs try to predict the 
change in trend and measure the risk in­
volved in a particular stock. Each have their 
own advantages and disadvantages. At 
times the programs will give conflicting 
results and you must decide which results 
are more reliable. 

Potential Reward . . . Guaranteed Risk 
Program Listing 3, STOCK/ANA, esti­

mates the risk and rate of return associated 
with a particular stock. The analysis is 
based on the historic relationship between 
stock price and index values and the past 
earnings per share of the stock. Remember 
that any future change in these relation­
ships can change the amount of risk associ­
ated with that particular stock. 

The program uses three statistical 
measures to estimate risk and return: 

Rate of change in Earnings Per Share 
(EPS): As a general rule, the greater the 

variation in EPS from year to year, the 
greater is the uncertainty of future price. 
When measuring variation, look at rate of 
change and not the amount of change. To 
calculate rate of change, apply the least 
squares equation to the common loga­
rithms of EPS, then calculate trend values 
in logarit hms and convert those values 
back to dollar values by taking anti-logs of 
the logarithms. (See formula, Table 3.) 

The Beta Coeffic ient is a quantitat ive 
comparison of ttie price of a stock in rela­
tion to an index (OJI) for the same time 
period. A Beta that is greater than one (1.00) 
norrnally indicates your stock is less stable 
than the market. If the market increases, 
your stock would be expected to Increase 
faster than the market. 

If the market decreases, your stock 
would be expected to decrease at a greater 
rate than the market. As an investor, you 
would want to hold stocks with high Betas if 
you expect the market to rise. 

A Beta that is less than one would be ex­

pected to be more stable than the market. In 
a rising market, a low Beta stock would not 
rise as much as t he market. In a falling 
market, a low Beta stock would not be ex­
pected to fall as much as the market. If the 
market is expected t o fall , an investor would 
want a portfolio of low Beta stocks, provid­
ing a degree of protection during a market 
decline. 

Interpretation of Beta Coefficient: 

Beta = 1.08 


Rising Market. In a rising market the 
stock would be expected to increase 8 
percent more than the market. 

Fall ing Market. In a fall ing market the 
stock would be expected to decline 8 per­
cent more than the market. 
Beta = .95 

Rising Market. In a ris ing market the 
stock would be expected to increase 5 
percent less than the market. 

Falling Market. In a falling market t he 
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"This produces our first look at 
where the past wants to take us; 
what the future actually brings may be shockingly different." 

stock would be expected to decline 5 per­
cent less than the market. 

The Alpha Value is a measure of the rate 
of return of an individual stock relative to 
the rate of return from the market index. An 
Alpha Value greater than zero indicates the 
rate of return from the stock was greater 
than the return from the index. An Alpha 
less than zero indicates the rate of return 
was less than the index rate of return. 

How effectively does the Beta Coeffi­
cient measure your risk? Until recently it 
was widely accepted as the measureof risk. 
It still retains a sizable following, but has 
come under attack. One major criticism of 
Beta is its use of the Dow Jones Industrial 
Average as a measure of the overall market 
performance. Large organizations today use 
computers to measure the entire market, 
rather than trying to estimate it with a mar­
ket average. As this is a bit outside the abil­
ity of the microcomputer, you must decide 
for yourself how trustworthy the Beta is. 

When selecting stock there is always a 
degree of risk. As a general rule, the greater 
the risk, the greater the potential profit. 
Each investor must decide for himself how 
much risk he is willin£ to accept. Never ac­
cept more than you feel comfortable with; 
never gamble unless you can afford to lose. 

STOCK/ANA: Sample Execution 

Step 1: PLACE STOCK PRICE DISK IN DRIVE 
ENTER NAME OF DATA FILE? LIONEUP 

Step 2: PLACE DISK CONTAINING INDEX DATA 
IN DRIVE ENTER NAME OF DATA FILE? DOW/AVE 

Step 3: Computes standard deviation and variance: 

STANDARD DEVIATION OF PRICE .044 
STANDARD DEVIATION OF INDEX 1.45 
VARIANCE OF INDEX VALUES 2.10 
VARIANCE OF STOCK PRICES 1.9545E-03 

Step 4: Computes Alpha and Beta coefficient: 

ENTER DIVIDEND FOR LAST QUARTER?.~ 

BETA COEFFICIENT 1.0524 
ALPHA VALUE - 5.0948 

Step 5: Computes rate of change in earnings per 
share (EPS): 

ENTER NUMBER OF YEARS FOR WHICH EARN· 
INGS PER SHARE (EPS) IS KNOWN?~ 

ENTER EPS FOR YEAR 1 .fil 
ENTER EPS FOR YEAR 2 .~ 

ENTER EPS FOR YEAR 3 .~ 

ENTER EPS FOR YEAR 4 ..Q§ 
ENTER EPS FOR YEAR 5 .~ 

ENTER EPS FOR YEAR 6 .~ 

ENTER EPS FOR YEAR 7 .~ 

ENTER EPS FOR YEAR 8 ..!] 
ENTER EPS FOR YEAR 9 .~ 

ENTER EPS FOR YEAR 10 ..fill 
ENTER EPS FOR YEAR 11 .§§ 
ENTER EPS FOR YEAR 12 1~0 

AVERAGE ANNUAL RATE OF CHANGE IN EPS = 

Step 6: Computes coefficient of determination: 

COEFFICIENT OF DETERMINATION = .242279 
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Program Listing 3. STOCK/ANA estimates the risk and rate of return associated with 
a particular stock, based on the historic relationship between stock price and index 
values and the past earnings per share of the stock. 

10 CLS 
20 DIM P(800) ,V(800) ,I (800) ,E(20) ,N3 (20 ) ,LY(20) , Y{20) , I 

P{80 0 ) 
30 GOSUB 1630 
40 REM * THIS SECTION INPUTS INDEX VALUES * 
50 CLS 
60 GOSUB 1380 
70 NZ=N 
80 REM * THIS SECTION COMPUTES 

ARIANCE 
90 PZ=0:PW=0 
100 FOR A=lTON-1 
110 PZ=P{A)+PZ:PW=V(A)+PW 
120 NEXT 
130 PA=PZ:IA=PW 
140 PZ=PZ/(N-l ):PW=PW/ (N-1 )
150 SP=0:SI=0 
160 FOR A=l TO N-1 
170 SP=((P(A) -PZ ) [2)+SP 
180 SI=( (V(A)-PW) [2)+SI
190 NEXT 
200 SP=SQR(SP)/(N-1)
210 SI=SQR(SI)/(N-1) 
220 VP=SP[2
230 VI=SI(2 
240 CV=SP/PA 
250 CI=SI/IA 
260 CLS:PRINT:PRINT:PRINT 
270 PRINT"STANDARD DEVIATION 
280 PRINT"STANDARD DEVIATION 
290 PRINT"VARIANCE OF INDEX 
300 PRINT"VARIANCE OF STOCK 
310 PRINT:PRINT 

STANDARD DEVIATION AND V 

OF PRICE " SP 
OF INDEX " SI 

VALUES " VI 
PRICES " VP 

320 INPUT "PRESS ENTER TO CONTI NUE";A$ 
330 REM * COMPUTES BETA COEFFICIENT * 
340 CLS 
350 INPUT "ENTER DIVI DEND FOR LAST QUARTER " ;C2 
360 El=0:E'1=0 
370 D=C2/90 
380 FORA=lTON-2 
390 I(A)=((P(A+l)+D)/P(A))*l00 
400 IP(A)=(V(A+l)/V(A))*l00 
410 NEXT 
420 MP=0:MI=0 
430 FOR A=lTON-2 
440 MP=IP(A)+MP 
450 MI=I(A)+MI 
460 NEXT 
470 MP=MP/(N-2) 
480 MI=MI/(N-2)
490 FOR A=lTON-2 
500 El=(IP(A)-MP)*(I(A)-MI)+El 
518 E2-({IP(A)-MP) [2)+E2 
529 NEXT 
539 E3•MI-{{El/E2)*MP)
549 E4mEl/E2 
559 CLS 
560 PRINT:PRINT 
579 PRINT "BETA COEFFICIENT= ";E4 
580 PRINT.****************** * *******************" 
590 PRINT:PRINT "ALPHA VALUE " ;TAB{l 7)"= ";E3 
600 PRINT:PRINT"**************************************" 
610 PRINT 
620 IF W$="Y" LPRINT "ALPHA = ";E3 
630 IF W$="Y" LPRINT "BETA = ";E4 :LPRINT:LPRINT 
640 INPUT"PRESS ENTER TO CONTINUE"; A$ 
650 REM * COMPUTES VARIATION EN EARNINGS PER SHARE (EPS 

) . 
660 CLS 
670 INPUT "ENTER NUMBER OF YEARS 

SHARE IS KNOWN.";Nl 
680 CLS 
690 FOR A=l TO Nl 
700 CLS 
710 PRINT "ENTER EPS FOR YEAR i 
720 INPUT E{A) 
7 30 NEXT 
740 FOR A=l TO Nl 

FOR WHICH EARNINGS PER 

" ; A 

750 IF E(A)<0 THEN A8=ABS(E{A))+A8 ELSE A9=E(A) +A9 
760 NEXT 
770 IF A8>=A9 GOTO 850 
780 K=0 
790 FOR A=l TO Nl 
800 IF(E{A)<0)*(ABS{K)<ABS(E{A)))THEN K=ABS(E(A)) 
810 NEXT 
820 FOR A=l TO Nl Program continues 

10.88 



e 
•COTTAGE• 

SOFTWARE e 
PACKER: Automat ically edits all or part of your Basic 
program to ease edit ing, run faster , o r s ave memory. 
Has 5 sections: UNPACK-unpacks mul tiple state­
ment lines into single statements maintaining pro· 
gram logic, inserts spaces and renumbers lines for 
easier editing. SHORT-sho rtens your program by 
editing out all REM statements, unnecessary words 
and spaces. PACK-executes UN PACK & SHORT 
then packs lines into multiple statement lines; main ­
tains program logic . RENUM-renumbers program 
lines including all branches. You specify increment. 
MOVE- moves any line or block of l ines to any new 
location in the program and renumbers l ines. Written 
in machine language. Supplied on tape in 3 versions 
for 16K, 32K & 48K. 
For TRS-80" Level II or Disk Basic. .. ..$29.95 
FAST SORT ROUTINES: for use with Radio Shack's 
Accounts Receivable, Inventory Control I, & Disk Mail­
ing List Systems for Model I Level II. Sorts in SEC­
ONDS! You'll be amazed at the time they can save. 
Supplied on data d iskette w ith complete instruct ions. 
FAST SORT fo r Accounts Receivable..................$19.95 
FAST SORT for Inventory Control 1.......................$19.95 
FAST SORT for Disk Mailing List (specify data diskette 

or tape for one drive system) ........$14.95 
ALL THREE ROUTINES.................. .. . .. . .. ..............$44.95 
SYSTEM TAPE DUPLICATOR: Copy your system for­
mat tapes. Includes verify routine. 
For any TRS-80'' Level 11 .......... .... ... ... .$14.95 

CASSETIE LABEL MAKER: A m ini w ord processor to 
print c assette labels on a l ine printer. Includes manual 
and 50 peel-and-stick labels on tractor feed paper. 
For TRS-SO'v Level II & printer...............................$15.95 
4116 RAM CHIPS-Tested!! Guaranteed for 1 year to 
the original purchaser. ... .................. .. ...... 16K for $49.95 
MANY MORE items available. Call or write for catalog. 
VISA & MASTERCHARGE accepted. Dealer inquiries 
invited. Kansas residents add 3% sa les tax. 

Foreign orders in US currency o nly. '" 

On l ine catalog on Wichita FORUM-80: 316-682-2113 

Or call o ur 24 hour phone: 316-683-4811 or write: 


COTTAGE SOFTWARE 
614 N. Harding ...-233 

W ichita, KS 67208 

"TRS-80 is a registered trademark of TANDY CORP." 

INTERFACE EXPANSION BOARD 

MD 
For the TRS so· 

The Interface Expansion Board gives 
your computer these features: 

Phone Modem 
2K E-PROM OPTION In Stock Now 

32 K Memory 
Real· Time Clock 

PC Board & user marual 

MDX·1 

Parallel Port 6495 
RS­232 Port 
Dual Cassette Line • · 
Floppy Disk Controller* MDX-2* 
On Board Supply 
Silk Screen 
Solder Mask 
Expansion Port 
Manual 

7495 
Add 5.00 for shipping 
& handImg.Texas res ­
idents add 5% sales 
tax 

MANUALS $7.95 
FREE PAMPHLET AVAILABLE 

Call or write 

MICRO-D€<i'IGN ......:... 
P.O . Box 18054 . v'~> 

Austin, Tex as 78760 · .. ···· · 
1-512-458·2937 

·TRS 80 is a Trademark of Tandy Corp. 

OSl(8K) APPLE TRS-80t 

~~:: _ · , Computers 
. . ,.'lo &. Gomblln1 

:.V·\ ·· · ~ Products 
PRESENTS: ~ ~ Mo1ozlne· 

PROBABILITY HANDICAPPING 
DEVICE 1 - A BASIC PROGRAM FDR: 
HORSE RACE HANDCAPPING! 
This incredible program was written by a prolessional sottware 

consultant to TRW Space Systems. Th is 1s a complex program 

carefully human factored for easy use. II is a comprehef\S1ve 

horse racing system for spotting overlays in thoroughbred sprinl 

races. Your computer will accurately predict the win probab1!1ty 

and odds line for each horse based on your entries from the rac· 

ing form. The nexl day overlaid horses can be spotted on the 

track lote board . The user's manual conlains a complele explana· 

l ion ol overlay betting plus much more useful information. The ap· 

pendix conlains a delailed lab run of a t00 consecutive race 

system workout showing an amazing 50% return (St.50 re/urn­

ed for each $1.00 flat wager . ) Includes many features such as 

error correction. bubble sort . line printer output. automatic 

keyboard debounce. archiving . etc. The manual may be ordered 

separately for perusal for $7 95 and credit 


CHALLENGER 1P, 2P, or 4P BK VERSIONS Now Available! 

Phd-1 User ' s manual and "'ssette tor : 

Apple II (16K), TRS-BO Level If (16K) , ChaHenger (BK) 29.95 

TRS-80 Of APPLE DISK 34.95 


BRAND NEW FROM SOL: WIN AT THE RACES. This thoroughbred 
handicapping algori thm 1s based on a currently popular book on 
thoroughbred multiple regression techniques. Both sprmls and 
routes. All of the features ot PHD- 1 plus more. This program in­

corporates the best data entry technique we've ever seen. 
32K TRS-80 or APPLE CASSETIE 34.90 
32KTRS-80 or APPLE DISK 39.95 

BOOKS: 
Winning at the Rices . 21 .95 + .75 P&H 
BNtinp the Races with a Computer ... .. . 14.95 + .75 P&H 

Make checks payable ro JOE COMPUTER DEPT. B V' 193 
22713 Ventura Blvd.. Suite F, Woodland Hiiis. CA 91364t3 1 ""'=". CA residents add 6 % sales tax 

_ , . PHONE ORDERS: 213·992·05t4 ­

• SEND $2.00 TO PLACE YOUR NAME ON OUR MAILING LIST. 

t TRS-80 1s a regislered rrademark ol Tandy Corporation 


DISCOVER THE 6809 IN YOUR COLOR COMPUTER 
Now you can explore the Radio Shack Color Computer's impressive potentials-as an inexpensive 
development system, a color peripheral, a process controller-ad infinitum. The Micro Works introduces 
these powerful software tools for utilizing the color computer at the assembly language level. 

MONITOR TAPE: A cassette tape which 
allows you to: 

• Examine or change memory using a 
formatted hex display 

• Save areas of memory to cassette in 
binary (a " CSAVEM") 

• Download/upload data or programs to 
a host system 

• Move the video display page 
throughout RAM 

• Send or receive RS-232 at up to 9600 
baud 

• Investigate and activate features of 
your computer, such as hi-res graphics 
or machine-language mus ic 

• Use your color computer as an intel· 
ligent peripheral for another computer, 
a color display or a 6809 program 
development tool 

The monitor has 19 commands in all, and is 
relocatable and re-entrant. 
SOC Monitor Tape Price: $29.95 

MONITOR ROM: The 
same program as the 
monitor tape, supplied 
on ROM. This allows 
BASIC to use the entire 
RAM space. And you 
don't need to re-load the 
monitor each time you 
use it. The ROM plugs 
into the Extended Basic 
ROM Socket or a modi­
fied ROMPACK. 
BOC Monitor ROM 
Price: $39.95 

INSIDE THE COLOR COMPUTER: This 
package is a disassembler which runs 
on the color computer and enables 
you to generate your own source 
listing of the BASIC interpreter ROM . 
Also included is a documentation 
package which gives useful ROM 
entry points, complete memory map, 
110 hardware details and more. Dis­
assembler features include cross­
referencing of variables and labels; 
output code which can be re­
assembled; output to an 80-column 
printer, small printer or screen; and a 
data table area specification which 
defaults to the table boundaries in the 
interpreter ROM. A 16K system is 
required for the use of this cassette. 
SOC Disassembler Price: $49.95 

Mastercharge and BankAmericard 

P.O. BOX 1110 DELMAR, CA 92014 714-942-2400 
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YORHlO 

482

"' BASF-DPS 
WORLD STANDARD TAPE 

DATA 

TRAC 

C-10 

• PROFESSIONAL 
5 SCREW SHELL 

• MONEY BACK GUARANTEE 
• 1 DOZ. BULK PACK, $10 

SENT POSTPAID 
Calif. residents add 6% sales tax 

YORH 10Computerware 
24573 K11trodge SI Oepl M Canoga Park . CA 91307 

"TM hlldyAPARTMENT Corp. 

MANAGEMENT 

SYSTEMS ••• 

I Using The TRS.80 MOD 11 · . $1,750.Requires CP/ M and CBASICI. 

...	for first-time computer users 

& small real estate operators. 


Dealerships 

Available 


I 


EASILY HANDLES ALL RECORD­
KEEPING & CORRESPONDENCE 
FOR 200-2,000 RENTAL UNITS 
..• IN MINUTES! 
NO EXPERIENCE NECESSARY 
Comple1e financial recordkeeplng 
& prln!ed reports generated 101 all 
tenanls. such as late charges due and 
paid. reporls of amounls due. financial 
hiS101y by month and categ ory &man · 
agement information and payment 
history mes and much. much more! 

for further infonutioo. call or write: 
CORNWALL COMPUTER SYSTEMS 

.... 99 (2011 238-5757 
I COUllAU OR.. £. UUKSlllCK. NI 01116 

Organize your slides. negatives or 
albums by code. location. category 
or title. A MUST FOR PHOTOGRAPHERS. 

L2 16K Tape $1995 Disk $2995 

Also available : 

DAILY APPOINTMENT CALENDAR 


HOME BARTENDER GUIDE 

LEARN GERMAN & others 

Write for free brochure 


TAPE·TRONICS .--280 

346 N. Western Ave. 
Los Angeles, Ca. 90004 
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"At times the programs will give conflicting results 

and you must decide which . .. are more reliable." 


830 EIA)sE(A)+ABS(K) 
840 NEXT 
850 N2•(Nl/2) -. 5 
860 FOR A=Nl TO l STEP -1 
870 N3(A)•N2 
880 N2=N2-l. 0 
890 NEXT 
900 Ll =0: L2 =0:L3 =0 
910 FOR A=l TO Nl 
920 Ll=LOG(E(A))/LOG(l0)+Ll 
930 L2=N3(A) *I LOG(E(A))/LOG(l0))+L2 
940 L3•N3( A) [2+L3 
950 NEXT 
960 LA=Ll/Nl 
970 LB•L2/L3 
980 FOR A=l TO Nl 
990 LY(A)•LA+(LB*N31A))
1000 NEXT 
1010 FOR A=l TO Nl 
1020 Y(A)•l0[LY(A) 
1030 NEXT 
1040 SU=0 
1050 FOR A=l TO Nl-1 
1060 SU=l(Y(A+l)/Y(A)) *l00)+SU 
107 0 NEXT 
1980 VA•SU/(Nl - 1) 
1090 VA•VA-100 
1100 CLS 
1110 PRINT:PRINT 
1120 PRINT "AVERAGE ANNUAL RATE OF CHANGE IN EPS = ";VA 

1130 PRINT.************************************* ******* 

1140 
1150 

1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 

. 
PRINT 
IFW$•"Y"LPRINT "RATE OF CHANGE IN EPS = "; VA :LPRIN 
T:LPRINT 
PRINT: INPUT" PRESS ENTER TO CONTINUE"; A$ 
REM * COEFFICIENT OF DETERMINATION * 
Ml • 0:M2=0:M3=0 
FOR A• l TO Nl 
Ml =E( A)+Ml 
NEXT 
MA=Ml/ Nl 
FOR A=l TO Nl 
M2•(Y (A)-MA) [2+M2 
M3= (E( A)-MA) [2+M3 
NEXT 
CD=M2/M3 
CLS 
PRINT: PRINT 
PRINT "COEFFICIENT OF DETERMINATION ";CD 
PRINT.*************** ********************" 
PRINT 
I F W$•"Y" LPRINT "COEFFICIENT OF DETERMINATION • 
IF W$="Y" LPRINT TAB( l 5)," =" ;CD 
INPUT "PRESS ENTER TO CONTINUE" ; A$ 
CLS 
END 

1380 REM * READS INDEX VALUES FROM TAPE * 
1390 CLS 
1400 PRINT"PLACE DI SK CONTAINING INDEX DATA IN DRIVE" 
1410 INPUT "ENTER NAME OF 
1420 A•l 
1430 OPEN"I" ,2,XV$ 
1440 INPUTl2,V(A) 
1450 IF V(A) >0 GOTO 1470 
1460 GOTO 1500 
1470 V$• INKEY$:IF V$="S" 
14 80 A•A+l 
1490 GOTO 1440 
15 00 CLOSE 2 
1510 IF A=N GOTO 1610 
1520 I F N>A GOTO 1580 
1530 FOR C9 =1 TO N 
1540 V(C9)=V(C9+(A-N)) 
1550 NEXT C9 
1560 A=N 
1570 GOTO 1610 
1580 FOR C9=1 TO A 
1590 P(C9)=PIC9+(N-A)) 
1600 NEXT: N=A 
1610 PRINT 
162 0 RETURN 
1630 CLS 
1640 PRINT"PLACE STOCK 
1650 INPUT"ENTER NAME 
1660 A• l:N• l 
1670 OPEN"I",l,XZ$ 
1680 INPUTtl,P(A) 
1690 I F P(A)>0 GOTO 
1700 GOTO 1740 

DATA FILE. ";XV$ 

GOT01500 

PRICE DISK IN DRIVE" 
OF DATA F ILE";XZ $ 

1710 
Program continues 
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REAL 

PLUS 


Here are Just a few of our fine offers ... 
call toll-free for full information. 

Color Computer 4K $310 

COMPUTERS 
Model 1164K $3375 
Model Ill 4K LEV I 599 
Model Ill 16K 859 
Model 11132K 981.50 

+ Model Ill 32K 915.50 
Model 11148K 1104 

+Model Ill 48K 972 
Model 11132K 
2 Disc & RS232 c 2149 
Color Computer 4K 310 
Color Computer 16K 439.95 

+Color Computer 16K 366.50 
Color Computer 16K 
w/extended basic 489 
Pocket Computer 199 
VIDEOTEX 329 
APPLE 48K only 1279 
ATARI 800 16K 789 

+Computer Plus New Equipment. 
180 Day Extended Warranty 

PERIPHERALS 
Expansion Interface OK 
Expansion Interface 16K 

+ 	Expansion Interface 16K 
Expansion Interface 32K 

+ 	Expansion Interface 32K 

Model II 64K $3375 

Model Ill 16K $859 

32K Exp. Int. $362 

D 
check out these 
unusual package 
values far price 
and warranty 

MODEL I 32K E.I., 
1st. Drive, line Printer IV, 
10 Diskettes Pure R.S. $1875 

combined warranty 1699 
$249 
359 

305.50 

MODEL II 64K w/2 Disks, 
Daisy Wheel II, Scrlpslt 

Pure R.S. 6350 
469.95 

362 MODEL Ill 48K, 1st. Drive, 
16K RAM N.E.C. 200 N.S. chips 39 

MODEMS 
Lynx Direct Connect 
COMM 80 Interface 
Chatterbox Interface 
Telephone Interface II 

PRINTERS 
Line Printer IV 
Daisy Wheel II 
Line Printer VI 
NEC Spinwriter 5530 
OKI DATA Microline 80 
EPSON MX80 

DISK DRIVES 
Model 1111-Drlve 
PERCOM TFD 100 
TEAC 40 Track 

PLUS real back-up warrantees ­

Pure Radio Shack equipment warranteed at any Radio 
Shack store or dealer. Factory warrantees on Apple and 
Atari equipment. Other equipment carries manufacturer's 
warranty or Computer Plus 180 day extended warranty. 
Combined warrantees carry Computer Plus 180 day war­
ranty or original manufacturer's warranty. 

DEALER INQUIRIES ARE INVITED (617) 486-3193 

Prices subject to change without notice. 
Not responsible for typographlcal errors. 
TRS-80 Is a registered trademark of Tandy Corp. 

line printer IV, Scrlpslt Word 
Processor, 10 Diskettes 

Pure R.S. 2800 
219 combined warranty 2699 

159.95 
COLOR COMPUTER 16K CC239 
w/extended basic cassette169 recorder, joy sticks, dust cover 

Pure R.S. 569 
849 

1695 POCKET COMPUTER w/lnterface 
Pure R.S. 239999 


2595 ATARI 

48K Atari 800, Atari 825 Printer, 
499 
Atari 810 Disk Drive 2125519 

APPLE 

48K Apple II & Apple II Disk
712 
w/controller, D.O.S. 3.3,389 Printer Card and Cable,

319 Epson MX80 Printer 251 O 

call TOLL FREE 

t ·8GO·:S4:S·8t 24 

Write for your 
free catalog ... 

Dept. D 
245A Great Road 
Littleton, MA 01460 
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Welcome to . . . 

THE RACES 


THEY'RE OFF! 
Eigh t horses surge down the track. s tra ining for 
the lead , w i th your horse struggling 1n the pack. 

They round the turn and head into the s tre tch 
Your horse shoots from behind , ca1ch1ng lhe lead 
horse. They c ross the finish tine 

The W in . Place. and Show horse resul ts are 
ponied on the screen. along with each bettor's 
race winnings and total dairy winnings. 

You collect your w1nn1ngs and decide If you want 
just to watch. or bel on the next race you s tudy 
the odds, place your bets. and selec t the track 
speed - fast (dry). average. or slow (wet). 

The horses a re at the starting gale. 1umpmg and 
snort ing . You raise the ga te . and the nex1 race 1s 
underway. 

Each horse gallops forward randomly . Spectators 
sq uirm and shout as they urge the ir horses to win. 

You have all the trac k action and thri lls_ Plenty o f 
winners-and losers' N o w you can use your com­
puter to f ind out what 1t takes to w1n al the track 
Good Luck' 

SenU check. or c harge 1t to Visa 
or MC . (Print charge number and

Requires 16K 
Tape - $9.95 

expiration date- Phone 3 13-627· Disk-$14.95 
2877 for charge i f you wish) 

WE GIVE IMMEDIATE SERVICE• 

ECHO PRODUCTS INC.. 335 MI LL. ORTONVILLE 
MICH. 48462 

Dealer lnqutres Invi ted v' 197 

CONVENIENCE WHEN YOU WANT IT 
1 • -] SECURITY WHEN YOU NEED IT W 
l_...., ... AT A PRICE YOU CAN AFFORD ~· 

TRS-80 MODEL I & Ill 

90 Day 
warranty 

Assembled 
& Tested; 

COMPUTER CONTROLLED · REMOTE CONTROL 
Now an inexpensive and direct ca mer current in1erface between the 
TSR-80 and the BSR X-10 1emote conl ro l modules . The MICRO 
COMMANDER . X·10 modules and your compu1er can control your 
lights, appliances, motors, TV, stereo. healers. alarms, tans. pumps. etc . 

COMPUTER CONTROLLED · SECURITY 
Add a new dimension to you1 security sys1em. Place your home under 
control of yow compute1 real time clock while vou are on vacation . Add 
an input port to your computer and intelligence looms. With swilches on 
doois or w~ws your com~te1' can welcome guests or lri~ten intrudeu. 

EASY TO USE · NO WIRES TO RUN 
Total control of all X·10 modules. Util ize all 256 house and unil code 
combina ti ons. Oirecl interface to AC power line. No command console 
10 purcha se. No sonic link . Plugs direclly into TRS·SO cas selle jack. 

NEW PORT·C SOFTWARE INCLUDED ON TAPE 
Real 1;me C·O·N·T·R·O·L soh ware for all TRS-BOs {Model I and 111, 
Minimum Level II or Ill - 16K Tape. 32K Disk). Control yo ur MICRO 
COMMANDER or output porl s with respect 10 real lime andlor input 
port trig gers. Sa ve schedules on tape 01 disk. 

MICRO COMMANDER with PORT­ C on cassette 
PORT·C on disk 
BSR SYSTEM X-10 LAMP MODULE 
APPLIANCE OR NEW WALL SWI TCH MODULE 
IL Res. add 6% TAX - COO O.K. - S ANO H 

$59.95 
10.00 
14.49 
15.49 
3.00 

/it;\ ' "Jt•!"~~:}J 

INTERFACE TECHNOLOGV v3t9 
P.0.BOX 383, Des Plalnes. IL 60017 
Phone !312> 297·2265 

"As this is . .. outside the ability of a microcomputer, 
you must decide . .. how trustworthy the Beta is." 

1710 V$=INKEY$ :IF V$= "S" GOTO 1740 

I have found this a very good indicator of 
major price trend. Of the three programs I 
have done o n this subject, the moving aver· 
age program has proved much more reliable 
than the other two. 

MOVING/A VE-Sample Execution: 
The user has the option of specifying the 

number of days plotted on the line printer. The 
co mputer will instruct you to enter numberof days 
to be plotted to printer. If you wish to see a graph 
of the last 10 days, enter 10 and they wi ll be plot· 
ted. This is primari ly a time and paper saving 
device, elminating duplicat ion when the program 
is run on a regular basis. 

Step 1: ENTER NAME OF DATA FILE? LION EUP 

Step 2: Computer begins calculating Moving 

Average (line 130 of program). 

Step 3: Graph is plotted on l ine printer. 

P indicates daily stock price on graph. 
. indicates Moving Average l ine. 

The other two programs funct ion much 
li ke t he moving average. One point to keep 
in mind before going on- these programs 
attempt t o measure market t rend and not 
stock price trend. For this reason, the 
market index (OJI , Standard & Poor's, etc.) 

Slope (Least Squares Line Of Best Fit) 

=~.~ x Y)-N·X·;i /· ~ (Y')-(N•Y')
~=1 J 1= 1 

Y Intercept (Least Squares Line Of Best Fit) 

= X - (Slope•Y) 

Correlation Coefficient 

1 - ­
N=j:L(X- X)(Y-Y) 

1\ I - - :L(X - X )' \ I - 1-:L(Y- Y )' V N-1 V N-1 

Terms: 
X= Individual Stock Prices 
Y=Individual Index Values 
X = Mean Stock Price 
Y = Mean Index Value 
N =Number of Individual Items 

Table 2. FORECAST/MKT Formulas 

1720 A=A+l:N=N+l 
1730 GOTO 1 68 0 
1740 PRINT 
17 50 CLOSE 1 
1760 RETURN 
1770 END 

Change Creates Profit-Maybe 

Over any period of time the market will 
rise and fall. We would like to buy when the 
market is low and sell when the market is 
high. To do this, we must identify major 
changes in market direction before they oc­
cur or shortly after they begin. The follow· 
ing programs address the subject of major 
market trends. 

Program Listing 4, MOVING/AVE, at­
tempts to indicate major changes in the di· 
rection of the market or a stock price by 
comparing the stock's current price to an 
average of its past performance. The aver­
age of past performance is calculated by 
finding the average of the first " N" days 
(normally 200 days are used); then one ele­
ment is dropped from the front of the series, 
another element is added to the end of the 
series and another average is calculated: 

First Ave. Second Ave. Third Ave. This process con­
1 2 3 tinues until the 
2 3 4 last element o f 
3 4 5 data stored on 

your disk is in· 
eluded in the 
average. 

200 201 202 
SUM SUM SUM: Divide sum by 

200 to obtain the 
average for each 
series. 

By calculating the moving average, the 
investor attempts to smooth out the minor 
changes in a stock's past performance, 
creating a line that indicates its major 
trend. By comparing the current stock price 
to this smooth trend line, the investor can 
detect any deviations. These deviations are 
interpreted as buy and sell signals. 

Buy Signals: 
• If the 200 day average line flattens out 

or advances following a decline and the dai­
ly price of the stock penetrates that average 
line on the upside. 

• If the stock price is above the 200 day 
line and declines toward it, but fails to go 
through it , turning up instead. 

Sell Signals: 
• If the average line flattens out or de­

clines following a rise, and the daily stock 
price penetrates that line on the downside. 

• If the stock price is below the average 
line and rises toward it, but fails to go 
through and instead turns down again. ' 
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When you buy your 
TRS-80TM equipment! 

MTS OFFERS A COMPLETE 

EDUCATIONAL PACKAGE FOR 

STUDENTS AND TEACHERS OF 


ENGINEERING 
MATHEMATICS 

STATISTICS 
DEVELOPED BY DR S W TURNER 

FOR TH£ TRS so· 
CLJRVFJT Oe1erm11wi. coeffK'ienis lor all polynorT'lklls up 10 
141h deqr ee 1hmu9h l.u~ no of data poin1s (11m1ted by memory size), 
0d!d points ~Y be 1npu1 tn any order Program tabula1es correla11on 
coelhoen1s lot sck!c1ion ol best In 

CLJRVPLQT R."lp1dly plois nearly .:uw user defowd 
lunc11on Usc1 (·on1rol11 1.:u\9(' ol X & Y dnd r>r ogr.1m 1.th..ls borh tn.Ps 
F.1sy to use 

POL YSQL V Solves any 
polyno1111al of any degr(!e for all roots, 1f1Clud1ng real .:md 1m a91r\in y . 

Program uses 11e 1<111ve proutdure11 w tu C' h l'Utomaucally \lary srart ing 
1)()1111 to h.irKllv <1ny eq11a11on 

Any of the 3bove p1og1dmiio on 
t.<1~!>e1t~ frn 16K LVll 16 % 2 lor ~Qr;, 

lmm<'JIPd disk for 32K. 48K d 1sJ.c 19 95 2 for 32 9S 

BQNLJS PACKAGE loo d.,k use.s All 3 
rnoqr.11n" provlf'lf• ,, ~rful 1ool for d"'M <'1n11IY"1" or zn.;;truc11o n 

U-.o?iul 101 ~fl\i'll\ hu<t.1nesses St hools. c olleges. personal use All 1hree 
progr<\m <>n lormdl<>d d1~k only 39 00 

JNDEX-80 l<K dw ""'""' TRS80" use• "'"" h<~.sol 
M"3rching raptdly searches clh 1980 JSsues of ·so Mterocompuhng't 
!or key.-.-otds or sub,ec1s 356 arlteles & reviews u.,th nearly 2000 
sub,ecls s1ored Includes o)!phabe1K..M mdex ol keywords sub)ecls 
3v..r!'K)~ s~1fy 

lbK LVll cao;seue. 32K °' 48K dtsk ... 19 % 

Mall or Phone (904) 897·3741 - - •• 
~ FL residents add 4% sales tax 
llilmi Shipping: add $1.00; toroign $2.00 

MICROCOM PUTER TECH N OLOGY AND SOFTWARE 

TEACH YOUR 

CHILDREN 


Leaming to count money by Malcolm Nygren 

A three-program learning system that teaches 
the important skill of counting money. 

I . 	Counting Coins-Instruction and drill in 
coun ting pennies, nickels , dimes and 
quarters. 

2. 	 Shopping Trip-Buy goods in various 
stores; count out the payments and earn 
"purple stamps" for a right answer. Three 
speed levels. 

3. 	 C heck -O ut- Ru n your own checkout 
counter. Learn and practice how to make 
change. 

Learning to count money by Malcolm Nygren 
features superior graphics and is ava ilable for 
T RS-80 Model I- Level ll- 16K on cassette 
only. Shipped postpaid by fi rst-class mail 

Each program $6.95- all three $19.95 

ALSO AVA I LABLE 
ALPHA- Alphabet recognition for 

prcschoolcr:r. 
SIG MA-Addition problems for 

Grades l -3 
SIGMA-EX-Addition problems fo r 

- the younger o r slower 
learner 

SPE_ L-Spelling practice for 
Grades 2-4 

Available on cassette only. SS.9S each. Two for SI I. 
All four for SW.00. v 104 

I- -- MMercer Syttemt Inc.
MS4' · 87 Scooter l.ane 

- Hlcksvlllc. N.Y. 11801 

The Atlanta ConiputerFestival 

June 20·2I, I98I 


Do~nto~n Atlanta Marriott Hotel 

• 	Held in conjunction with the famous Atlanta HamFestival! 
• 	140 exhibitor booths devoted to Ham Radio and Microcomputing! 
• 	Door Prizes include a TRS-80 Model Ill! 
• 	Multi-level covered Fleamarket/Swapshop! 
• 	Forums & meetings on a variety of topics! 
• 	Parking for thousands of cars with complimentary shuttle bus to/from the 

Atlanta Civic Center lot! 

Registration: $4 in advance, $6 at the door, children free! 


Write for a pre-registration packet to: 


Atlanta ComputerFestival 

PO Box 45183 


Atlanta, GA 30320 


DON'T MISS THIS OPPORTUNITY! 
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----------------------------------

KBJ-80 EPROM EXTENDER 
Enr.hanc-o your· O l SK or Lrvol II f!li"i t : by i nt.:;tull inr,. 
t11~ KPJ - 60 . P1t. c -.a1:.; inC"ludt•i.: pow4 r :::u ~p l y ~rn d 
fl rMwa 1·c · MOd tllC (JY~i'i'API:; ), No oc9f!n~>l ;· rc•1uir·w1 ll 
F \r l':lwat·n MOdl.ll r t;/l n bO ui;"cl (In ~ny ki nd of EPAO M 
CKt.C'ndr:r-:1 , 

( 27l fi- 2K) A.OOl T lONAt. f'lf('°'NARE 1"0DULE P~iC!NC 1 -

i¥1llii~ ~)9 . ~;! ;.~dd~a:eP•~rr.:~i~~n~~11!~~n ~~e~~~= ~ 
~~:;a:n~e~~un~:·~ercr~::•!i th ~~~~hase lt:r~ ~ BJ~S;~ni 
Ef'L- 80 ( $ 59 . 95 )- UHd ln con junc t ion wi th 80- GRAPHI X 
bOi'rd"""provldos lnver s e video w/ o us l~ any ra111s , aho 
includes Debounce : Abbr. ke y!i1 Repeat ke ys a n d 
Lo-.-er case . A M'J'lT POR 80 - GRAPK IX O'llNERS l 

~ ( $)9. 9S)··Late:i t. ver:s1on fro:) Dennis Kit:;z. ! 

5L~~:r-a~en~:~;~S}-A~::nd = ~!!!! ~i:!ys;o ii:~~n;! 
and 3tep. You have been prot7&uilng t.oo long w/ o 
this one ! 

~ ($ 2il . 95)- Full curs or control, You haven ' t 
seen any thing like thh bef ore ! I 

__l_~Q__I!_TE DELIV ERY • CHECK/M . O. T-01 
COMP\JTER ACCESSORY TECHNOLOGY .- 206 

P.O. BOXT~t;()i~~~~~~:9 ~~~ · 4690l. 
OF.ALERS lNQIJI RIES I NV IT!O l 11 

"s PE AK-EAZY" 

the 


HUMAN QUALITY 


-VOICE SYNTHESIZER­

$29900 

for the TRS 80* 
16K Level II 

=Tape or Disk= 

complete with ­
25o+ WORDS in ROM 
EXPANDABLE 
SOFTWARE 
USERS MANUAL 
POWER SUPPLY 

· 	 AUDIO AMP 
INTERFACE CABLE 

~'"TR.s 80 i s a TM of 
Tandy Corp . o/ 277 

PROGRESSIVE 
~	 ELECTRONICS 
643 E. Chestnut St. 
Lancaster, OH. 43130 

Ph: 614-687-1019 
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Program Listing 4. MOVING/A VE indicates majorchanges in the direction of the mar­
ket ora stockprice, by comparing current stockprice to an average of its past perfor­
mance. 

10 CLS 

20 DIM P( l 500 ) ,MA (l500 ) 

30 A=l 

40 PRINT"PLACE DISK WITH DATA FI LE IN DRIVE" 

50 INPUT "ENTER NAME OF DATA FILE";A$ 

60 OPEN" I " , l , A$ 

70 INPUTU,P (A) 

80 I F P( A) =0 GOTO 100 

90 A=A+l : GOTO 70 

10 0 CLOSE : CLS 

110 AV=0 : K• l 

120 Q=l 

130 A=A- l : N=INT(A/2) :I F N) 200 : N9=N :N=200 

140 FOR B=N TO A 

150 FOR C=Q TO (Q+N)-1 

160 PRINT @ l, C:PRINT @ 10, B:PRI NT @ 20,A 

170 AV=P(C)+AV 

180 NEXT C 

190 AV=AV/ N:MA (K)=AV: K=K+l 

200 Q=Q+l 

210 NEXT B 

220 L•5000 : H=0 

230 Ll=5000: Hl=0 

240 FOR B=l TO A 

250 IF P(B) <L:L= P(B ) 

260 IF P(B) >H: H=P(B) 

270 NEXT 

280 FOR B=l TO K 

290 IF MA (B) <Ll : Ll=MA( B) 

300 IF MA(B) >Hl:Hl=MA( B)

310 NEXT 

320 U=L:Ul=H 

330 R=H- L: Rl =Hl-Ll 

340 R=62/R:Rl=62/Rl 

350 LPRINT CHR$(15 )A$ 

360 LPRINT 

37 0 LPRINT INT(N)" DAY MOVING AVERAGE" 

380 LPRINTU; : LPRINTTAB(30 ) ;" <---------- > 


";Ul 
390 LPRINT"------------ ----- --------- ---------------- - ­

" 
400 PRINT "ENTER NU MBER OF DAYS TO BE PLOTTED TO PRINTE 

R" 

410 PRINT "MUST BE LESS THAN " ; INT(A/ 2) 

420 INPUT Z 

430 IF Z>= INT(A/ 2) GOTO 400 

440 CLS : IF N>=20 0 THEN N=N9 

450 FOR X=N- Z TO N 

460 LPRINT" :"; 

470 Tl =R*(P (X)-L):Tl=I NT (Tl) 

480 LPRINT TAB(Tl)"P" 

490 NEXT 

500 T•l 

510 FOR X=A-Z TO A 

520 LPRINT":"; 

530 Tl=R* (P(X ) - L) :Tl=INT (Tl) 

540 T2=R* (MA(T)-L) : T2=INT(T2 ) 

550 T=T+l 

560 IF Tl•T2 GOTO 620 

570 IF Tl<T2 GOTO 60 0 

580 LPRINT TAB( T2)" ."; TAB(Tl ) "P" 

590 GOTO 630 

600 LPRINT TAB(Tl) "P"; TAB(T2) "." 

610 GOTO 630 

62 0 LPRINT TAB(Tl)"S" 

63 0 NEXT X 

640 END 


Program Listing 5. TRADING/VOL measures the strength or weakness of a given 
price movement. 

10 CLS 
20 	DIM DA(l000) ,DE (l000 ) 
30 	 PRI NT"PLACE DI SK CONTAI NING DOW/ AVE FILE IN DRIVE" 
40 	 INPUT"PRESS ENTER TO READ DATA FROM DISK." ;A$ 
50 	 OPEN"I " ,l, "DOW/ AVE " 
60 	 A=l 
70 	 INPUTll , DA (A) 
80 	 IF DA(A)=0 GOTO 100 Programcontinues 



MODEL II 

26-4002 
64K 1 Drive 

$3440.00 

26-4160 1 Drive Exp .. .. ... $1034 .00 
26-416 1 2 Drive Exp .... 1574.00 

26-4162 3 Drive Exp.. . . .. 2114.00 

26-4530 Scripsit II. . 265.00 
26-4512 Profi le II. . . 162.00 

26 -4511 Visicolc II. .. . 265.00 
26 -4501 Gen Ledger. . . 180.00 
26-4506 Moil Li st.... . 72.00 

PRINTERS 


C:EnTRDnlC:S 

BEST PRICES 
Fost 100 CPS Cent ronics 

730· 1 A Printer, , , , , $577 .00 

Text Qual i ty Centronics 
737-1 Printer,, , . , , , , , , $737.00 

MODEL Ill

$DISCOUNT$ 

TRS-80® DEALER A301 

26-1061 4K I.. . , . $629.00 

26-1062 16K Il l. .. 865.00 
26 -1063 32K Ill 

W/ 2 Dr ives , RS232. . . 2225.00 

COLOR 

COMPUTER SPECIALISTS 


CALL US. .. 

SAVE MONEY 

We carry the full line of TRS-80 Computers. All 
other R.S . software, furniture, and accessor ies 
at discount from catalog price . We stock most 
items to assure you fast delivery and save you 
money. 

26-1140 Ex pansion Interface.,, ., . ... . . . . . . ... . ... $249.00 

26-1141 16K Exp. Interface... ..... .. . , • . ..... 359.00 

26-1142 32K Exp. 'INterfoce .. , , . , , .. . , . .. . ...... . , . 469.00 

26-1145 RS232C Boord. . . , .. ,, . ,, . . . . ,, . . , ,, . ,, .... , 84 .00 

26-1160/ 1 Min i Disk Drive.. ..•. , . . , . . . .. , .419.00 

26-1563 Scripsit-D isk. . . . . . . . . . . . . . . . . . . . . . . . 79.00 
26-1 566 Visicolc...... , ' . . 83.00 

* * * * * * PRINTERS* * * * * * 

26-1155 Quick Printer., .. , .. . .. . . .. ... . . .. . . ... ... 187 .00 

26-1167 9 '/, Dot Matrix Printer..... . .. .. . .. , . , .. , . . 360.00 

26-1166 Line Printer VL . . , . , . , , . , . . . , , 1080.00 

26- 1158 Daisy Wheel II . . . , . • .. , . , , . . , . , , . 1799 .00 

26-1165 Line Pr in ter V.....• , .. . . . . .. , ,, . .. . .• ,,,. 1710.00 

Pocket Computer 

26-3001 4K. . $353.00 
26-3002 16K Ext. Basic. , 533.00 
26-3008 Joyst ick s. , 22.50 

26-3010 Co lor Video . , , .. , 353.00 

26-1206 Recorder . . , 54.00 

ALL POCKET AND COLOR 

COMPUTER SOFTWARE 


SOLD AT DISCOUNT 


26-3501 1.9K P.C ' . . $221 .00 
26-3503 Cossette IF. ' '' '. 45.00 WRITE US FOR A 
14-812 Recorder. , ' ... 72.00 FREE CATALOG 

commodore 
AUTHORIZED DEALER 


CALL FOR PRICES 


1-800-841-0860 Toll Free Order Entry 


No Taxes on Out Of DOWNTOWN PLAZA SHOPPING CENTER 
R.S. 90 Day Limi ted War ranty 

State Shipments 115 C. SECOND AVE. S.W . F-48 Form Provided 
CAIRO, GEORGIA 31728 

Immediate Shipment (912) 377-7120 Ga. Phone No. & Export Largest Inventory 
From Stock on Most Items TRS-80 is a registered trade morlc o f the Tandy Corp. In The S.E. U.S. A. 
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"As a general rule, the greater the risk, 
the greater the potential profit." 

90 A=A+l:GOTO 7 0 
100 	CLOSE 
110 	CLS 
120 	PRINT "PLACE DI SK CONTAINING VOLUME FILE IN DRIVE" 
130 INPUT" PRESS ENTER TO READ DATA FROM DISK.";A$ 
140 B=l 
150 OPEN " I ", 2 ,"VOLUME " 
160 INPUT#2,DE(B) 
170 IF DE(B) =0 GOTO 190 
180 B=B+l:GOTO 160 
190 CLOSE 
200 CLS 
21 0 I F A<B THEN L=A-1 
220 IF B<A THEN L=B-1 
230 IF B=A THEN L=A : GOTO 280 
240 FOR D=l TO L- 1 
25 0 DE(D)=DE(D+(B-L)) 
260 DA(D)=DA(D+(A-L)) 
27 0 NEXT 
280 L3=500 0 00 : H=0 : Ll= 20 00: Hl= l 
29 0 FOR D=l TO L-1 
300 IF DE(D)>H THEN H=DE(D) 
310 IF DE(D)< L3 THEN L3=DE (D) 
3 20 IF DA(D)<Ll THEN Ll=DA(D) 
330 IF DA(D)>Hl THEN Hl=DA(D) 
340 NE XT 
350 R=H-L3 : R2=30/R 
360 Rl=Hl-Ll : R3=30/Rl 
37 0 LPRINT "VOLUME OF TRADING #" 
380 LPRINT " DOW AVERAGE = +" 
390 LPRINT"-----------------------------" 
392 PRINT " ENTER NUMBER OF DAYS TO BE PLOTED ON PRINTER" 
393 PRINT" MUST BE LESS THAN "; L 
395 INPUT Z 
397 CLS 
400 FOR D=L-Z TO L 
410 LPRINT" :"; 
420 Tl=R3*( DA(D)-Ll ) : Tl=INT(Tl ) 
430 T2=R2*(DE(D) -L3) : T2=INT(T2) 
440 IF Tl=T2 GOTO 500 
4 50 IF Tl <T2 GOTO 480 
460 LPRINT TAB(T2)"#";TAB(Tl)"+" 
470 GOTO 510 
480 LPRINT TAB(Tl) "+";TAB (T2)"#" 
49 0 GOTO 510 
500 LPRINT TAB(Tl)" *" 
510 NEXT 
520 END 

Program Listing 6. BREADTHIMKT detects major turning points of the market before 
or shortly after they occur. 

10 CLS 
20 DIM AD(l000),DE(l000) , DA(l000) 
30 PRINT " PLACE DISK CONTAINING ADVANCES DATA IN DRIVE" 
40 PRINT"FILE MUST BE NAMED 'ADVANCES '." 
50 I NPUT" PRESS ENTER TO READ DATA";A$ 
60 OPEN" I ",l,"ADVANCES " 
70 A=l 
80 INPUT#l,AD(A) 
90 IF AD(A)=0 GOTO 1 10 
100 A=A+l:GOTO 8 0 
110 	CLS 
120 	CLOSE 
130 	PRINT"PLACE DISK CONTAINING DECLINES DATA IN DRIVE" 

1 40 	 PRINT "FILE MUST BE NAMED ' DECLINES' ." 
150 	INPUT"PRESS ENTER TO CONTINUE" ;A$ 
160 	OPEN"I",2,"DECLINES" 
17 0 	 B=l 
180 	INPUT#2,DE(B) 
1 90 	 IF DE(B)=0 GOTO 21 0 
200 	B=B+l : GOTO 180 
210 	CLOSE 
220 	CLS 
230 	PRINT " PLACE DISK CONTAINING DOW AVERAGE DATA IN ORI 

VE " 
240 	PRINT "FILE MUST BE NAMED 'DOW/AVE' ." 
25 0 	 INPUT"PRESS ENTER TO CONTINUE.";A$ 
26 0 	 OPEN " I ", 3 ,"DOW/AVE " 
27 0 	 C=l 
28 0 	 INPUT#3 , DA(C) 
290 	 IF DA(C)= 0 GOTO 310 
300 C=C+l : GOTO 280 	 Program continues 

Table 3. STOCK/ANA Formulas 

Average Annual Rate of Change In Earnings Per 
Share: 

LogA=!LogY 
N 

Log B=!X • Log y 

~· 

Log Y Est. = Log A+ Log B • X 
Y Est.= Ant i Log of Log Y Est.= Anti Y 

Percent Change= Anti Y1+ 1/Anti Yi 

Average Annual Change= lP: Percent ChangeYNJ- 100 

NOTE: Log as used above refers to common 
logarithms. TRS-80 log funct ion is natural logarithms. 
Therefore, program converts natural log to common 
log and then computes anti log of this value. 

Y = Earnings Per Share 

X=Time 

N = Number of EPS values 


Beta: 

{Xi - X ) (Yi - Y ) /(Xi - X) 2 

Xi = 	 Investment performance Relat ive (IPR) For 
Index 

Yi = 	 Investment Performance Relative (IPR) For 
Stock 

Y = Mean IPR For Stock 

X = Mean IPR For Index 

Investment Performance Relative 
n-1 


! (Xi + 1 + DivldendVXi 

i=1 


Alpha: 

- (X1-X)(Yi-YJ ­
Y- · X 


(X;- XJ' 


Coefficient of Determination: 

L(Yest - °Yi'I ! (Y -Yr 

Y = Actual EPS 

Yest = See Change In EPS Formula 

Y = Mean EPS 

you use can greatly affect their accuracy. 
Program Listing 5, Trading Volume, mea· 

sures the strength or weakness of a given 
market movement. Market volume is com· 
pared to the Dow Jones Industrial Average 
(or other index of your choice). This com· 
parison indicates the amount of support 
behind any market movement. 

Index and volume normally move in the 
same direction. The investor must watch for 
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"Index and volume normally move 
in the same direction." 

310 CLOSE 
320 CLS 
330 A=A-l : B=B-l : C~C-1 
340 PRINT"ALL DATA ENTERED." 
350 REM * CREATE DATA FILES OF EQUAL LENGTH." 
360 IF A<B OR A<C THEN 	 L=A 
370 I F B<A AND B<C THEN L=B 
380 IF C<A AND C<B THEN L=C 
390 FOR D=l TO L 
400 AD{D)=AD{D+{A-L)) 
410 DE{D)=DE{D+(B- L)) 
420 DA{D)=DA{D+{C-L)) 
430 NEXT 
440 FOR D=l TO L 
450 AD{D)=AD{D) - DE{D) 
460 NEXT 
470 FOR D=l TO L 
480 M=AD(D)+M
490 DE(D)=M 
500 NEXT 
510 L3•5000:H=- 5000 
520 Ll=2000:Hl=l 
530 PRINT"HOW MANY DAYS DO YOU WANT PLOTED TO PRINTER" 
540 PRINT"MUST BE LESS THAN ";L 
550 INPUT Z 
560 CLS 
570 FOR D= l TO L 
580 IF DE{D)>H THEN H=DE(D} 
590 IF DE{D) <L3 THEN L3 =DE(D) 
600 IF DA{D}<Ll THEN Ll=DA{D) 
610 IF DA{D)>Hl THEN Hl=DA{D) 
620 NEXT 
630 R=H-L3 : R2=62/R 
640 Rl=Hl-Ll:R3=62/Rl 
650 LPRINT"******************************************** 

*************** ** *********" 
660 FOR D= {L-Z) TO L 
670 LPRINT": " ; 
680 Tl=R3*{DA{D}-Ll):Tl=INT(Tl) 
690 T2=R2*{DE{D) -L3) :T2=INT(T2) 
700 IF Tl=T2 GOTO 760 
710 IF Tl<T2 GOTO 740 
720 LPRINT TAB(T2)"B";TAB{Tl)"I" 
730 GOTO 770 
740 LPRINT TAB{Tl)"I "; TAB{T2)"B" 
750 GOTO 770 
760 LPRINT TAB(Tl)"S" 
770 NEXT 

an index line that is rising while the volume 
line is falling. Such a condition could in· 
dicate that a market rally lacks sufficient 
support to sustain a prolonged upward 
trend. 

Step 1: PLACE DISK CONTAINING DOW/AVE 

FILE IN DRIVE PRESS ENTER TO READ DATA 

FROM DISK ? {enter) 

Step 2: PLACE DISK CONTAINING VOLUME FILE 

IN DRIVE PRESS ENTER TO READ DATA FROM 

DISK ? {enter) 

Step 3: Computer compares index to volume. 

Volume and index are plotted on line printer. 

I indicates Dow Average on graph. 

#Indicates volume of trading. 


TRADING/VOL: Sample Program Execution 

Program Listing 6, Market Breadth, 
detects major turning points of the market 
before or sho.rtly after they occur. Here 
again, breadth, as measured by advances 
and declines, and the DJI, typically move 
together. 

When the breadth line declines to new 
lows while the index is climbing to new 
highs, the investor must be cautious. This 
condition could indicate the market is being 
carried by the large companies that make 
up the index being used, which in turn could 
indicate a peak in the index and the ap· 

Continue to page 287 

Current Ratio: 	 current assets/ current liabilities 
Debt to Equity: 	 long term debU long term debt + owners equity 
Net Working Capital: 	 current assets · current liabil ities 
Operating Ratio: 	 total costs and expenses/ net sales 
Net Profit to Net Sales: 	 net i ncome/ net sales 
Profits Worth Ratio: 	 net income/ owners equity 
Return on Investment in Assets: net income/ total assets 
Quick Asset Ratio: 	 cash + marketable securities + accounts and notes receivable/ current 

liabil ities 
Inventory Turnover: 	 cost of goods sold/ {inventory last period + inventory th is period I 2) 

Table 4. Financial Statement Analysis Formulas 

.-See List of Advertisers on page 306 

MICROCOMPUTERS 
We have consistent ly o ffered the 
TRS-80 l ine at savings up to 20%, 
which means you can save $150 
to $1500 by buying di rectly from 
Computer Discount of America. 

TRS-80 Model II, 64K System, 
with disc drive only $3385.00 
Other TRS-80 Model II, o r Model 
Il l computers and systems, Color 
Computers, and Pocket Computers 
are in stock at similar savings. 

Our savings are as b ig on expan ­
sion interfaces, printers, diskettes ­
everything for your TRS-80 System. 

We have the full line of ATARI 
personal computers and systems, 
including Models 400 and 800. 
The compute rs, accesso ries , and 
hardware are brand new, in 
factory sealed cartons, and carry 
a full factory warranty. 
Most models are in stock for 
immed iate delivery (usually 
within 7-10 days), and a price 
quote is as near as your phone. 
So if you ' re looking for the best 
prices in the U.S.A., for micro­
computers and accessories, call 
Computer Discount of America, 
Inc., West M ilford, New Jersey 
07480. 201-728-8080. NO TAX ON 
OUT-OF-STATE SHIPMENTS. -- - -
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"Interpret the results of 
this program with extreme caution. " 

P.O. SO X 23 2, Seymour, CT 06483 

~-FOR POc-K(, -c-oMPufeR -u-sERS,- - i 
I 
I 
I 

H• ws and P rod1.1cl R•"' i"w' 
Pro9raM"' ln9 T i ps 

Oper afin9 1' lmesa Yer1 
Tutorials 

Cu s tornl1ing You r Unit 
Short Cuh 

P r o c ll cal Progra nu 
fechn lcal Det a i ls 

Ins i d e lnlo r rna tlon 
Applic at io n Fo ru m s 

..-127 

D YES! Sign me up as a cnarter 
s ubscriber . Enclosed is my 
$20.00 fo r 10 issues . ($24 
to Canada . $30 elsewhere . ) 

D Not sure . Enclosed is $2 for 
a sample issue . 

Name~~~~~~~~~~~~~~~ 
Addr~-----------~ 
Ci t y/St _______ Zip___ 

Dynamic Report Generator 
No Programming Required 

• Maintain different data files, each with its own set 
of internal logical relationships. 

• Permits user to define customized report formats 
and column headings. 

• Specify arithmetic relationships between columns. 
• Automatic sorting and file compression. 
• Keyed index for rapid retrieval of data. 
• Redefine index by exchanging it with other report 

columns. 
• Flexible add, delete, and list modes. 
• Edit mode allows headings and arithmetic relation­

ships to be altered without re-entering data. 
• List mode allows for selected ranges and optional 

sub-totals. 

FOR USE ON 48K-TRS-80 MOD 1, 
1 DISK AND PRINTER. 

PRICE: S74.95 INCLUDES DISK, 
44 PAGE BOOKLET, SHIPPING AND HANDLING . 

..-242 

DYNAMIC SOFTWARE 
58 -04 208\h Slreet. Bayside, New York 11364 

Portions copyr ighted by M icrO$Oft, 1980. 
TAS-80 is a registered trademark of T andy Corp. 

Condominium Hotel Reservation/ Accounting System 
(MODI!) 

50- 100 urnts and reservations tor 14 months on 2 drives. lull 
reservation display. automa11c unit selection. accounting on 
a unit basis. monthly accounting reports for owners. 

(Dealers wanled) $1500. U.S. 

Application Development Code for MOD (TRSDOS) 

Set of gosubs for fult screen 110. We record held defmit1on . 
record readt wnte. unpack/ pack, change. delete. update, 
add, Me1record. prmt. date conversion, error handling 
Reduces any appllcallon to gosub call and logic. 

$45.95 U.S. 

Disk Cleaner And Air Filter Kit MOD I & II 

Includes program. cleaner disk and fll ters tor dnve rans 
Cleans both heads and pressure pads (Disks should be 
cleaned every 50 hours to minimize wear.) 

Cheque or Money order to 
DIAXIS Computer Group Ltd 
74 Cotton Dr.. 
Porl Credi\. Ont Canada 
LSG 1Z9 
(416) 274-6732 

$29.95 U.S. 

v' 234 

Program Listing 7. FIN/ANA gives the investor an overview of a company's under­
lying financial strength. 

10 CLS 
20 PRINT "THIS SECTION USES DATA FROM THE BALANCE SHEET 

30 PRINT "AND INCOME STATEMENT TO COMPUTE SEVERAL RATIO s• 
40 PRINT " PERTAINING TO THE FINANCIAL STRENGTH OF THE . 
50 PRINT "COMPANY . INPUT DATA CAN BE TAKEN DIRECTLY FR 

OM" 
60 PRINT " THE COMPANYS FINANCI AL REPORT . " 
7 0 INPUT "PRESS ENTER TO CONTINUE" ;A$ 
80 CLS :INPUT "ENTER CURRENT ASSETS "; CA 
90 CLS :INPUT"ENTER CURRENT LIABILITIES" ; CL 
100 CLS : INPUT " ENTER LONG TERM DEBT";LD 
110 CLS : INPUT"ENTER OWNERS EQUI TY"; OE 
120 CLS :INPUT"ENTER TOTAL COSTS AND EXPENSES";TE 
130 CLS:INPUT" ENTER NET SALES" ; NS 
140 CLS : INPUT" ENTER NET INCOME" ; NI 
150 CLS:INPUT"ENTER TOTAL ASSETS" ; TA 
160 CLS : INPUT"ENTER CASH "; C 
17 0 CLS : INPUT"ENTER MARK ETABLE SECURITI ES ";MS 
180 CLS:INPUT"ENTER ACCOUNTS AND NOTES RECEI VABLE"; AR 
190 CLS : INPUT"ENTER COST OF GOODS SOLD" ; CG 
200 CLS : INPUT" ENTER PREVIOUS YEAR INVENTORY"; Il 
210 CLS :INPUT" ENTER CURRENT INVENTORY" ;I2 
220 CLS 
23 0 REM * THE FOLLOW ING SECTION COMPUTES RATIOS * 
240 WC;CA-CL 
250 CR;CA/CL 
260 DE;LD/(LD+OE) 
270 OP;TE/NS 
280 PW;NI/OE 
29 0 PS;NI/NS 
300 RI;NI/TA 
310 QA;(C+MS+AR)/CL 
320 TN;CG/(( Il+I 2)/ 2) 
330 PRINT TAB(l 0) "F I N AN C I AL R AT I 0 S" 
340 PRINT "*************************** ***************** 

******" 
350 PRINT "NET WORKING CAPITAL";TAB ( 46 ) ;WC 
360 PRINT"CURRENT RATIO";TAB( 46) ; CR 
370 PRINT" DEBT TO EQUITY RATIO " ; TAB( 45) ;DE 
380 PRINT"OPERATING RATIO";TAB(46) ; OP 
390 PRINT " PROFITS-WORTH RATIO " ;TAB( 46 ) ; PW 
400 PRINT"NET PROFIT TO NET SALES" ;TAB( 46 ) ;PS 
41 0 PRINT" RETURN ON INVESTMENT IN ASSETS RATIO" ;TAB(46) 

; RI 
420 PRINT"QUICK ASSET RATIO" ; TAB(46) ; QA 
430 PRINT" INVENTORY TURNOVER RATIO " ; TAB( 46 ) ;TN 
440 PRINT" ******************************** ***** **** **** 

** ***" 
450 INPUT "PRESS ENTER FOR EXPLANATION OF RATIOS"; A$ 
460 CLS 
470 PRINT "WH EN INTERPERTING F INANCIAL RATIOS , THERE AR 

E TWO " 
480 PRINT "COURSES OF ACTION. THE FIRST IS TO COM PAIR 

YOUR" 
490 PRINT "CALCULATED RATIOS TO THE AVERAGE RATIOS OF T 

HE SAME" 
500 PRINT " INDUSTRY. ONE SOURCE OF INDUSTRY RATIOS IS 

DUN AND" 
510 PRINT "BRADSTREETS 'KEY BUS INESS RATIOS '. IN THIS 

WAY " 
520 PRINT "YOU CAN SEE HOW YOUR COMPANY COMPAIRS TO OTH 

ER " 
530 PRINT "COMPANIES IN THE SAME INDUSTRY." 
540 PRINT "THE SECOND METHOD IS TO CALCULATE THE RATIOS 

FOR" 
550 PRINT "YOUR COMPANY OVER A SEVERAL YEAR PERIOD. THI 

S WAY" 
560 PRINT "YOU CAN DETECT ANY TRENDS IN THE DI RECTION " 
57 0 PRINT "YOUR RATIOS ARE MOVING AND ACT ACCORDI NGLY. " 

58 0 INPUT "PRESS ENTER TO CONTINUE";A$ 
590 CLS 
600 PRINT "NET WORKING CAPITAL" 
610 PRINT "A MEASU RE OF HOW WELL CURRENT OBLIGATIONS AR 

E" 
620 PRINT "COVERED BY CURRENT ASSETS . AS A GENERAL RUL 

E" 
630 PRINT " NET WORKINGG CAPITAL SHOULD BE AT LEAST EQUA 

L TO" 
6 40 PRINT "CURRENT LIABILITIES . " 
650 I NPUT "PRESS ENTER TO CONTINUE" ;A$ 
660 CLS 
670 PRINT "CURRENT RATIO " 

Program continues 
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::l • Allows up to 4 Mod ll 's to connect to a single controller - up to 4 hard disk drives per controller . Users may access the same fi le simultaneously (first-come :D


1 first-served) . ~ 

~ • Uses Cameo controller and standard 10-megabyte cartridge (hard) disk drives along with RACET Hard/ Soft Disk System (HSD) software. Removable Disk ~ 

::. Pack Backup! 8 

w • Access times 3 to 8 times faster than floppy. Mixed floppy/hard disk operation supported. :: 

~ • Compatible with your existing TRSDOS programs - you need only change filenames! All BASIC statements are identical. (J> 


a: • A single file may be as large as one disk. Directory expandable to handle thousands of files. I 

~ • Includes special utilities - XCOPY for backup and copies, XPU RGE for multiple deletions, DCS directory catalog system , and Hard Disk Superzap. FORMAT ~ 

~ utility includes options for specifying sectors/gran , platters/ drive, logical disk size, etc. m 


::; HARD DISK DRIVE AND CONTROLLER $5995 RACET HSD Software $400 Call for multiuser pricing. Dealers call for OEM pricing. 2_ 

§ **NEW** DISCAT (32K 1-drive Min) Mod I, Ill $50.00 ~ 

t;; This comprehensive Diskette Cataloguing/Indexing utility allows the user to keep track of thousands of programs in a categorized library. Machine language program :i 

~ works with all TRSDOS and NEWDOS versions. Files include program names and extensions, program length, diskette numbers, front and back, and diskette ~ 

a: free space. I 

~ * *NEW** KFS-80 (1-drive 32K Min - Mod II 64K) Mod I, Ill $100.00; Mod II $175.00 ~ 

Ii: The keyed file system provides keyed and sequential access to multiple fi les. Provides the programmer with a powerful disk handl ing facility for development of ~ 

g data base applications. Binary tree index system provides rapid access to file records. -;: 

t;; * *NEW** MAILLIST (1-drive 32K Min - Mod II 64K) Mod I, Ill $75.00; Mod II $150.00 ~ 

u This ISAM-based maillist minimizes disk access times. Four keys - no separate sorting. Supports 9-digit zip code and 3-digit state code . Up to 30 attributes. i! 

~ Mask and query selection. Record access times under 4 seconds!! ! 

I * * NEW** LPSPOOL (32K 1-drive Min) Mod I $75.00 

::l LPSPOOL - Add multi-tasking to permit concurrent printing while running your application program. The spooler and despooler obtain print jobs from queues :D


1 maintained by the system as print files are generated. LPSPOOL supports both parallel and serial printers. ~ 

~ BASIC LINK FACILITY 'BLINK ' (Mod I Min 32K 1-disk) Mod I $25 .00; Mod II $50.00; Mod Ill $30.00 ~ 
~ Link from one BASIC program to another saving all variables! The new program can be smaller or larger than the original program in memory . Thechained program 8 
0 may either replace the original program, or can be merged by statement number. The statement number where the chained program execution is to begin may =: 
~ be specified! V> 

I INFIN ITE BASIC (Mod I & Mod Ill Tape or Disk) Mod I $50.00; Mod Ill $60.00 ~ 
ff] Extends Level II BASIC with complete MATRIX functions and 50 more string functions. Includes RACET machine language sorts! Sort 1000 elements in 9 seconds!! ~ 
;::: Select only functions you want to optimize memory usage. ~ 
~ INFINITE BUSINESS (Requires Infinite BASIC) Mod I & Ill $30.00 ':i 
=> Complete printer pagination controls - auto headers, footers , page numbers. Packed decimal arithmetic - 127 digit accuracy + , - . •. I. Binary search of ;= 
t;; sorted and unsorted arrays. Hash codes. g 
~ COMPROC (Mod I & Mod Ill - Disk only) Mod I $20.00; Mod Ill $30.00 V> 

a: Command Processor. Auto your disk to perform any sequence of instructions that you can give from the keyboard. DIR, FREE, pause, wait for user input, BASIC, I 
~ No. of FILES and MEM SIZE R N · m nt BREAK return to DOS etc. Includes lowercase driver software, debounce and screen rin 1 :D 

~ 0 I I y . I • ; 0 . 
Sl Generalized Subroutine Facilities. The STANDARD against which all other sorts are compared! Mach ine language - fast and powerful! Multi-key multi-variable 

t;; nd multi·ke character strin . Zero and move arra s. Mod II includes USR PEEKSand POKES. Includes sam le pro rams. 

~ DSM ( o 1n - rive system. o 4 1- rive. o in - rive o . ; o • . ; o . c: 


a: Disk Sort/Merge for RAN DOM files. All machine language stand-alone package for sorting speed . Establish sort specification in simple BASIC command File. ~ 
~ Execute from DOS. Only operator action to sort is to change diskettes when requested! Handles multiple diskette files! Super fast sort times - improved disk 1/ 0 I 
~ times make this the fastest Disk Sort/Merge available on the TRS. ~ 
ci UTILITY PACKAGE (Mod II 64K) $150.00 ~ 

~ ~1ir'~d:t~~cJ~e~~dt0s~~E~~~~l.a~~eu~~~rfg0r~~ci'n;~f;c~i l~t~erse~~0v~~ ~~:f~io~r b~~ ~~~~;fl:~~ ~~e;P~n~~J~i~;t~~i1i.~i\~ ~~~~~-e~~i1di~c~r~~ P~~~km;:i~~~ : iii 
~ absolute sector mode and other features. SUPERZAP allows examine/change any sector on diskette including track-0, and absolute disk backup/ copy with 1/ 0 ~ 
~ recovery. DCS builds consolidated directories from multiple diskettes into a single display or listing sorted by disk name or file name plus more. Change Disk 1
1 ID with DISKID. XCREATE preallocates fi les and sets 'LOF' to end to speed disk accesses. DEBUGll adds single step, trace, subroutine calling, program looping, :D 

fil dynamic disassembly and more!! ~ 
§ BASIC CROSS REFERENCE UTILITY (Mod II 64K) $50.00 ~ 
;::: SEEK and FIND functions for Variables, Line Numbers, Strings, Keywords. 'All' options available for line numbers and variables. Load from BASIC - Call with ~ 
~ 'CTRL'R. Output to screen or printer! r 

~ ~n~~~J-e0:~AECNE~~;c~~;eE1!~;~a~e6~~~~~~~-rApparat Disassembler, and Model II interface to the Microsoft ' ' software package including ~Editor Assembler Plus 
uploading services and patches for Disk 1/0. Purchase price includes complete copy of Editor Assembler + and documentation for Mod I. Assemble directly :ri1"' into memory, MACRO facility, save all or portions of source to disk. dynamic debug facility (ZBUG), extended editor commands. ~ 

gUJ~ CIRCLE READER REQUEST FOR FREE 24-PAGE CATALOG CHECK, VISA, M/C, c 0.0., PURCHASE ORDER ~ RACET COMPUTES 1 .,-41 l_!!l 
•TRS-80 IS ATRADEMARK OF TANOY CORPORTION TELEPHONE ORDERS ACCEPTED (714) 637·5016 l330 N. GLASSEL, SUITE 'M ', ORANGE, CA 92665 ;

0 
~ RAC ET SORTS - RACET UTILITIES - RACET computes - RACET SORTS - RACET UTILITIES - RAC ET computes - RACET SORTS RACET SORTS - RACET UTILITIES - 7 
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TRS -ao· 
16K - LEVEL II 

SOFTWARE 

VACATION PLANNER $14.95 
Guides you through a complete analysis of your 
vacation plans. Gives you ideas, details costs, lets 
you compare several different vacations. Fly, drive . 
resort. sightseeing, c amping and more. Organizes 
your vacation and supplies you with print·outs if you 
have a lineprinter. If you take your vacation seriously, 
let your TRS-80 help you get the most out of it. 

MINl·LEDGER 
(SMALL BUSINESS GENERAL LEDGERl 

$29.95 
Easy to set up your books with this easy to use 
program. 40 accounts, 60 checks per month, reports 
to screen or if you have a lineprinter you can maintain 
hardcopies of your reports. Balance your checkbook. 
A must for a home, parHime, or any other business 
operation not having many transactions per month. 

To order send cash, check or money order. Allow 2 
weeks extra for personal checks. We pay postage, 
sales tax is included with price. Listing of other 
software available. 

RAM lntelllgence v' 492 
P.O. Box985 


Rancho California, California 92390 

"TRS·80 is a registered trademark 


of Tandy Corp. 


Fa,,,tas'tic ;i0Pi:war1> v' 225 

~ · ~+ f f­HYPERLIGHT PATROL 

( the ultimate in space games ) 

+- RI AL TIM E ACflO N 

+CRAP HICS 

t l 0 SI M UL A TION 

t SOUND 

f. 	 VOl(I ( II yoy ho~e , ~ nlhe ~ ;ur ) 


5 19 °ti O I( O tSK ONLY 


+ 23 C RE ATURES 
I 

( TltY ANO BE AT TH E COMPUTER ) 

:::~:r.~o :.:~~·. :: v 

31 10 1' 0l-.:-RIS•_J __ 

LAS YfCA S NEV 89 102 

701 361 145' 

16K Level II Ca11 32K Disk 

$12.95 $15.95 
N.C. Residenta Add 4,.SalesTax. 

• Model Ill Compatible • True Gra phics - Not A Simulation 
•High.Speed MaC'hine Language • Two--Player capability 

•Nol Available From Other Sources 


Ca ll For QuotHOn All TRS..SO Equipment, Pe rip heral•.•ACCf'U Of'IH. 


Order Now! - Phone t lt-t«-2'00 


1tad1e /haeK

DEALER 

Send Check Or Money Order To: V' 490 
King: Eltt.tronlct , Town 6 Cou ntry Phone t l t-t«·2t00 

Sboppln~ CenWr,Aberdun, N.C. 2':83l5 Opn IM M on•..S..t. 
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" .. there is always . .. risk . .. never gamble 
unless you can afford to lose. " 

680 PRINT "A MEASURE OF A COMPANYS ABILITY TO MEET ITS 
DAY " 

690 PRINT "TO DAY EXPENSES ." 
700 INPUT "PRESS ENTER TO CONTINUE";A$ 
710 CLS 
720 PRINT "DEBT TO EQUITY RATIO" 
730 PRINT "COMPAIRS BORROW ED FUNDS TO OWN ERSH IP FUNDS . 

740 PRINT "GENERALLY A LOWER DEBT TO EQUITY RATIO I S LE 
SS" 

750 PRINT "RISKY." 
760 INPUT "PRESS ENTER TO CONTINUE"; A$ 
77 0 CLS 
780 PRINT "OPERATING RATIO" 
790 PRINT "THE PROPORTION OF COSTS NEEDED TO PRODUCE EA 

CH DOLLAR" 
800 PRINT "OF SALES . A LOWER RATIO MEANS A LOWER EXPEN 

DITORE" 
810 PRINT "OF COST AND EXPENSE DOLLAR S TO CREATE EACH D 

OLLAR" 
820 PRINT "OF SALES ." 
830 INPUT " PRESS ENTER TO CONTINUE" ;A$ 
840 CLS : PRINT"PROF I TS. WORTH RATIO" 
850 PRINT " A MEASURE OF A COMPANYS PROFITABILITY . THE 

HIGHER" 
860 PRINT "THE RATIO THE GREATER THE AMOUNT OF PROFIT P 

RODUCED" 
870 PRINT "BY THE OWNERSH IP INVES'rMENT . " 
880 INPUT "PRESS ENTER TO CONTI NUE" ;A$ 
890 CLS : PRINT "NET PROFIT TO NET SALES " 
900 PRINT "THE AMOUNT REMAINING OF EACH SALES DOLLAR AF 

TER ALL" 
910 PRINT "COSTS, EXPENSES AND TAXES HAVE BEEN PA ID. T 

HE HIGHER " 
920 PRINT "THE RATIO , THE GREATER THE PROFIT." 
930 INPUT "PRESS ENTER TO CONTI NUE"; A$ 
940 CLS : PRINT "RETURN ON INVES TMENT" 
950 PRINT "AMOUNT RETURNED FOR EACH DOLLAR INVESTED IN 

THE " 
960 PRINT "COMPANYS RESOURCES . THE HIGH ER THE RATIO , T 

HE " 
970 PRINT "HIGHER THE RETURN FROM INVESTMENT IN ASSETS . 

980 INPUT "PRESS ENTER TO CONTI NUE";A$ 
990 CLS:PRINT "QUICK ASSET RATIO " 
1000 PRINT "A MEASURE OF A COMPANYS ABILITY TO PAY ITS 

DEBTS." 
1010 PRINT "NORMALLY A RATIO OF 1 .0 OR HIGHER IS SUFFIC 

IENT." 
1020 I NPUT "PRESS ENTER TO CONTI NUE";A$ 
1030 CLS:PRINT "INVENTORY TURNOVER" 
1040 PRINT "EVALUATES THE EFFECTIVENESS OF INVENTORY MA 

NAGEMENT." 
1050 PRINT "SHOWS OVER OR UNDER I NVESTMENT IN INVENTORY 

AND HOW" 
1060 PRINT "SALEABL E THE GOODS ARE. MEASURES THE NUMBE 

R OF TIMES " 
1070 PRINT "A COMPANY$ INVENTORY I S REPLACED DURING THE 

YEAR ." 
1080 I NPUT " PRESS ENTER TO CONTINUE" ;A$ 
1090 CLS:GOTO 330 
1100 END 

FIN/ANA Sample Execution 

Step 1:THIS PROGRAM USES DATA FROM THE BALANCE SHEET AND INCOME STATEMENT TO COMPUTE 
SEVERAL RATIOS PERTAINING TO THE FINANCIAL STRENGTH OF THE COMPANY. INPUT DATA CAN 
BE TAKEN DIRECTLY FROM THE COMPANY'S FINANCIAL REPORT. 
PRESS ENTER TO CONTINUE. 

Step 2: ENTER CURRENT ASSETS? 278.6 
ENTER CURRENT LIABILITIES 87.7 1 
ENTER LONG TERM DEBT? 95.60 
ENTER OWNERS EQUITY? 194.8 
ENTER TOTAL COSTS AND EXPENSES? 70.70 
ENTER NET SALES? 579.1 
ENTER NET INCOME? 20.45 
ENTER TOTAL ASSETS? 392.6 
ENTER CASH? 37.13 
ENTER MARKETABLE SECURITIES? 19.83 
ENTER ACCOUNTS AND NOTES 
RECEIVABLE? 19.83 Sample conrinues 



ENTER COSTS OF GOODS SOLD? 528.2 
ENTER PREVIOUS YEAR INVENTORY? 176.4 
ENTER CURRENT INVENTORY? 208.8 

Step 3: Computer calculates financial ratios. 

FINANCIAL RATIOS 

NET WORKING CAPITAL 190.9 
CURRENT RATIO 3.176 
DEBT TO EQUITY AATIO .3292 
OPERATING RATIO .1220 
PROFITS/WORTH RATIO .1049 
NET PROFIT TO NET SALES .0353 
RETURN ON INVESTMENT IN ASSETS RATIO .0520 
QUICK ASSET RATIO .9521 
INVENTORY TURNOVER RATIO 2.742 

PRESS ENTER TO CONTINUE 

Step 4: Computer explanationoffinancial ratios. 

WHEN INTERPRETING FINANCIAL RATIOS, TH EREARE TWOCOURSES OF ACTION. THE FIRST IS TOCOM· 
PARE YOUR CALCULATED RATIOS TO THE AVERAGE RATIOS OF THE SAME INDUSTRY. ONE SOURCE OF IN· 
DUSTAY RATIOS IS DUN AND BAADSTREETS 'KEY BUSINESS RATIOS.' IN TH IS WAY YOU CAN SEE HOW 
YOUR COMPANY COMPARES TO OTHER COMPANIES IN THE SAME INDUSTRY. 

THE SECOND METHOD IS TO CALCULATE THE RATIOS FOR YOUR COMPANY OVER A SEVERAL YEAR 
PERIOD. THIS WAY YOU CAN DETECT ANY TRENDS IN THE DIRECTION YOUR RATIOS ARE MOVING AND ACT 

ACCORDINGLY. 


PRESS ENTER TO CONTINUE 


NET WORKING CAPITAL: 


A MEASURE OF HOW WELL CURRENT OBLIGATIONS ARE COVERED BY CURRENT ASSETS. AS A 
GENERAL RULE NET WORKING CAPITAL SHOULD BE AT LEAST EQUAL TO CURRENT LIABILITIES. 

PRESS ENTER TO CONTINUE 

CURRENT RATIO: 

A MEASURE OF A COMPANY'S ABILITY TO MEET ITS DAY TO DAY EXPENSES. 

PRESS ENTER TO CONTINUE 

DEBT TO EQUITY RATIO: 

COMPARE BORROWED FUNDS TO OWNERSHIP FUNDS. GENERALLY A LOWER DEBT TO EQUITY RATIO IS 
LESS RISKY. 

PRESS ENTER TO CONTINUE 

OPERATING RATIO: 

THE PROPORTION OF COSTS NEEDED TO PRODUCE EACH DOLLAR OF SALES. A LOWER RATIO MEANS A 
LOWER EXPENDITURE OF COST A ND EXPENSE DOLLARS TO CREATE EACH DOLLAR OF SALES. 

PRESS ENTER TO CONTINUE 

PROFITS WORTH RATIO: 

A MEASURE OF A COMPANY'S PROFITABILITY. THE HIGHER THE RATIO THE GREATER THE AMOUNT OF 
PROFIT PRODUCED BY THE OWNERSHIP INVESTMENT. 

PRESS ENTER TO CONTINUE 

NET PROFIT TO NET SALES: 

THE AMOUNT REMAINING OF EACH SALES DOLLAR AFTER ALL COSTS, EXPENSES AND TAXES HAVE 
BEEN PAID. THE HIGHER THE RATIO, THE GREATER THE PROFIT. 

PRESS ENTER TO CONTINUE 

RETURN ON INVESTMENT: 

AMOUNT RETURNED FOR EACH DOLLAR INVESTED IN THE COMPANY'S RESOURCES. THE HIGHER THE 
RATIO, THE HIGHER THE RETURN FROM INVESTMENT IN ASSETS. 

PRESS ENTER TO CONTINUE 

QUICK ASSET RATIO: 

A MEASURE OF A COMPANY'S ABILITY TO PAY ITS DEBTS. NORMALLY A RATIO OF 1.00A HIGHER ISSUF· 
FICIENT. 

PRESS ENTER TO CONTINUE 

INVENTORY TURNOVER: 

EVALUATES THE EFFECTIVENESS OF INVENTORY MANAGEMENT. SHOWS OVER OR UNDER INVEST· 
MENT IN INVENTORY A ND HOW SALABLE THE GOODS ARE. MEASURES THE NUMBER OF TIMES A COM· 
PANY'S INVENTORY IS REPLACED DURING THE YEAR. 

PRESS ENTER TO CONTINUE 


Step 5: Computer displays financial ratios on screen again. 


Step 1: PLACE DISK CONTAINING ADVANCES 
DATA IN DRIVE FILE MUST BE 
NAMED 'ADVANCES'. 
PRESS ENTER TO READ DATA? (enter) 

Step 2: PLACE DISK CONTAINING DECLINES 
DATA IN DRIVE FILE MUST BE 
NAMED 'DECLINES'. 
PRESS ENTER TO CONTINUE? (enter) 

Step 3: PLACE DISK CONTAINING DOW 
AVERAGE DATA IN DRIVE FILE MUST 
BE NAMED 'DOW/AVE'. 
PRESS ENTER TO CONTINUE? (enter) 

Step 4: Computer calculates breadth of market 
by subtracting declines from advances 
tor each day and adding the difference. 
Advances and declines are the dally ad· 
vance and decline figures which can be 
found in most major newspapers. 

Step 5: Computer compares breadth to index, 
plott ing output to line printer. 
B indicates breadth on graph. 
I indicates Index. 

BREADTHIMKT-Sample Execution 

Invest In a Company 

We have thus far limited our analysis to 
stock price and market value, which tells us 
nothing of the financial strength of the com· 
pany in which we are about to invest. When 
dealing in the stock market, always remem· 
ber you are buying part of a company. Stock 
price alone doesn't tell you what a company 
is worth, it tells you what someone else is 
willing to pay for part of that company. The 
final program gives us a look at what we are 
buying. 

Program Listing 7, Financial Analysis , 
gives the investor an overview of a com· 
pany's underlying financial strength by 
calcu lat ing the common financial ratios 
that measure its economic activity. Each 
ratio is explained during program execu· 
tion. 

The data used by this program must be 
entered through the keyboard. The data can 
be taken directly from a company's annual 
report (income statement and balance 
sheet) or one of several reference books. 

Conclusion 

Remember, these programs do not make 
a decision for you; they merely supply you 
with informat ion that will help you make a 
more informed decision. The decision is left 
to you. After all , It is your money. •the riskier (high Beta) small companies and 

proach of a down trend in stock prices. In sticking with the stabler large companies, 'Guide to lntel//gent Investing, Jerome B. Cohen, Edward 

other words, major investors are avoiding in anticipation of a market downturn. D. Zinberg, Arthur Zelkel. Dow.Jones Irwin, Publishers. 
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INTERFACE 

Using the Rochester Data IIO Pak in the real world. 

Electro-
Mechanical Hard Copy 
Sherman Levine 
84 Greenwood Lane 
White Plains, NY 10607 

Despite the fact that dot ma­
trix printers are considerab­

ly faster and less expensive 
than solid face printers, most 
business correspondence is 
written using solid face type, 
even when high-speed dot ma­
trix printers are readily avail· 
able. Those of us who use word 
processors for preparing text 
and correspondence need a 
method for preparing typewriter· 
quality text from computer out· 
put. 

Since I am an avid writer, I 
needed a relatively inexpensive 
system which was simple to use 
and program (I had never done 
any machine language program· 
ming), capable of storing text 
rapidly and printing typewriter· 
quality output. I already had ac· 
cess to several high quality 
electric typewriters, and did not 
need rapid printing so that the 
purchase of a new solid face 

printer seemed excessive. 

After much consideration, 
purchased a system consisting 
of the TRS-80 (Level II, 16K), the 
Exatron Stringy Floppy, and the 
Rochester Data 1/0 Pak type­
writer driver, (now called the 
Dynatyper), along with the Elec­
tric Pencil as my word proces· 
sor. This system has a number 
of advantages over the other 
combinations I considered: 

•Cost: It does not require an 
expansion interface, since disk 
drives are not used, and the 1/0 

Pak is considerably less expen­
sive than new computer driven 
Selectric or Daisy Wheel print­
ers. 
• Ease of programming: The 
Exatron Stringy Floppy has 
been described in detail before 
(see 80 Microcomputing May, 
1980). It fits my needs because it 
saves and loads both BASIC 
and machine language pro­
grams easily and quickly, with­
out requiring a great deal of pro­
gramming skill. In addition, Exa­
tron supplies Electric Pencil for 
the Stringy Floppy for a few dol­
lars more than the standard 
tape version. 

Hardware 

The 1/0 Pak ($469) consists of 
an array of solenoid coils which 
fit over and depress the keys of 
any standard electric typewriter 
that has a powered carriage re­

turn. The solenoids are driven by 
a six bit code generated by a 
short software program residing 
in upper memory (more about 
this later). When the solenoid 
coil is actuated, a small metal 
core attached to a Delr in rod 
pushes down the selected type­
writer key and the character is 
printed. The unit rests on two 
mounting sites which are fas­
tened to the keyboard using 
double-sided tape, so that unit 
can be removed for standard 
typewriter use, and thus, is use­
able on any typewriter. 

The solenoid unit connects to 
the computer through an inter­
face ($80) which decodes the 
eight bit address bus and trig­
gers a one-shot multivibrator 
when the correct address and 
out signals occur simultaneous· 
ly. This unit uses the lower 
six bits of the data bus to feed 
two line drivers, the output of 
which is arranged in an eight by 
eight matrix which drives the 
solenoids through transistor 
buffers. The use of the one-shot 

1060 DATA 241,254,13,40,36,0,0,0 
1070 DATA 00,254,8,40,38,254,9,40 

Program Listing 1. Modifica­
tions to Rochester Data pro· 
gram to speed typing spaces . . 

simplifies software t iming and 
ensures that program errors wi ll 
never lock a solenoid in an ener­
gized state. Both the interface 
and the Stringy Floppy plug into 
the keyboard expansion con­
nector through an extension ca­
ble supplied with the Stringy 
Floppy. 

The power supply ($66) pro­
vides ± 18 voe for the sole­
noids and +5 VDC for the TIL 
integrated circuits in the inter­
face. The circuitry for both the 
interface and the power supply 
are included in the 1/0 PAK 
documentation for those who 
wish to build their own. 

Software 

A BASIC program which cre­
ates a relocatable 256 byte ma­
chine program residing in upper 
memory is available from 
Rochester Data either as a list­
ing (free) or on cassette ($15). 
The program permits printing 
BASIC programs, with both up­
percase and lowercase for 
strings, using the LUST and 
LPRINT commands. The pro­
gram has variable timing for the 
tab, backspace, space, charac­
ter and carriage return func­
tions. 

After you are satisfied with 
t he timing constants and codes, 
the driver program can be saved 
using the Stringy Floppy @SAVE 
command (@SAVEn,32512,256 
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for 16K machines) and loaded delay time between typed char­ bytes, leaving 11360 bytes sions for stopping at the end of 
whenever needed without rerun­ acters, which prevents return to (about seven to eight double each page for paper changes. 
ning the entire BASIC program. the main program until the delay spaced pages) for text storage. How does the Electric Pencil 
The commands POKE 16422,0: is complete. The length of this This is enough for letters and or other programs interact with 
POKE 16423,127 which define timing loop depends upon the short manuscripts. (SCRIPSIT, the printer? It seemed most rea­
the location of the new printer typewriter used, and whether by comparison, leaves only sonable to me that the program 
driver should be entered manu­ the character is a shift, carriage about 4K bytes for text storage.) must output data to the printer 
ally at the start of program load­ return, backspace, etc. The one­ For longer manuscripts, I store and monitor the printer port to 
ing or included in any BASIC shot in the interface pulses for a each section on a separate 20 see if it's ready to accept the 
program which uses LPRINT. To time which is much shorter than foot Stringy Floppy tape, and next character. Since the line 
improve the speed of the space this delay, since the solenoid ac­ combine material at the time of printer address is 37E8 (hex), ref­
timing, I suggest replacing four tion is needed only to initiate printing only. Sirice the Electric erences to this location would 
bytes of l ines 1060-1070 of the character printing. Pencil is written in machine lan­ be of the form: 
Rochester Data program with guage, and is undocumented, 

Patches to Electric Pencilzeroes, as shown in Program figuring out the patch to the Instruction 

Listing 1. I chose the Electric Pencil printer driver required a bit of low order byte (EB hex = 232 decimal) 
high order byte (37 hex= 55 decimal)

The machine language printer program because it was fast, work, especially since the Elec­
driver stores the key code for flexible, and short-only 5300 tric Pencil does not have provi-

After load ing the Electric Pen­each ASCII character as an 
cil program, I ran the following,eight bit code in a lookup table. 
searching for bytes 232 and 55The high-order two bit s de­ LOCATION COMMAND EXPLANATION in that sequence:fine the case of the character 

DECIMAL HEX DECIMAL HEX 
(00 case independent, for exam­

21139 5293 58 3A LO A,(nn) loads contents of 
FOR J = 17232 TO 21408:1F PEEK(J) = 232ple 'period' 10 uppercase on 21140 5294 232 E8 memory location 37E8 into 
AND PEEK(J + 1)= 55 THEN PRINTJ ELSE21141 5295 55 37 register A.t ypewriter 01 lowercase on NEXT (ENTER)

21142 5296 254 FE CP(n) compares the contents of 
typewriter). The other six bits 21143 5297 255 FF register A with FF. 

are used to select the correct (17232 and 21408 are the start 
21157 52A5 58 3A LO A,(nn)-loads contents of character solenoid, via an eight and end points of the Pencil, ac­
21158 52A6 232 EB mem location 37EB (printer 

by eight matrix in the interface. cording to the ESF Monitor pro­
The program examines the case 

21159 52A7 55 37 port) i nto register A 
21160 52AB 230 E6 AND FO-performs log ical A ND of gram.) Three sets of references 
21 161 52A9 240 FO A and FO(lower 4 bits = 0)

of each character to be printed, to 37E8 were found at the follow­
and compares it to the state of 

21162 52AA 254 FE CP(n)-compares the result to 
21163 52AB 4B 30 30. ing locations: 21140 (5294 hex), 
21 164 52AC 32 20 J ANZ F7-lf A reg is not 30,the shift mechanism. If a shift 21158 (52A6 hex) and 21168 
21165 52AD 247 F7 jum ps back to 52A5. 

change is necessary, either the (52BO hex). Examination of the 
shift lock (to enter uppercase) or 

21166 52AE 241 F1 POP AF- takes char from stack 
21167 52AF 50 32 LO (nn),A-loads contents of A instructions at these locations 
21 168 5260 232 EB reg Into memory location shift (to enter lowercase) Is mo­ using the ESF Monitor program21169 5261 55 37 37EB (printer port). 

mentarily depressed, followed 21170 5262 201 C9 RET- returns to program. revealed the sequence shown in 
by the character to be printed. Program Listing 2. The set of in­

Program Listing 2. References to Memory Location 37E8 in
In addition, each character struct ions beginning at 52A5 ex­Electric Pencil 

out put by the computer initiates amines the contents of memory 
a short timing loop, equal to the location 37E8 (actually the print-

No.8 ~~~'-~i 

'-~,t:~~~~ 


~.at> \~'\S 
~~~ IfYou've Written an 
"V Extraordinary Program-­

We'd Like to Publish Itt 
Programs needed for MANAGE­
MENT applications: 

PERT &: CPM SCHEDULING 
PREDICTIVE MODELING 
DECISION-MAKING SIMULATIONS 
PRODUCTION SCHEDULING 
EXPENSE ANALYSES 

Royalty checks may be in YOUR 
future . Write for our free Pro­
grammer's Kit today. 

INSTANT SOFTWARE, INC. 
Submiaaions Dept. 
Peterborough, NH 03458 v 410 

Exact Replacement 

BCCOMPCO PRINTER RIBBONS 
or CARTRIDGE RELOADS 

!HEAVY INKING. LONGER LIFE) 
·ms.so# CENTAONICS# PRICEI PACK 
LP I (26· 141 3) #779.700·704 11 00/ 3 PACK 
LP 11126-141 31 #730 11 0013 PACK 
LP Il l or v 126-1414) 9 OO I RELOAO 

Ill IYOU INSERT IN CARTRIOGE1 21.0013 PACK 
LP IV 126- 1413) "737 11 00/ 3PACK 
LP VI (26-1418) 9 OOI RELOAD 
VI !YOU INSERT IN CARTRIDGE) 21.00/3 PACK 

NEW lor the DAISY WHEEL II 
Mult•·Stnke Carbon Folm (26-14191 21 0013 PACK 
Mulll·Slr Carbon Film Reload 15 0013 RELOADS 
New Long-Lole Fabnc Reload 9 00/ RELOAD 

SEND PRINTER NUMBER and Ior 
OLD CARTRIDGES (for Reloads) 

MODEL II 8" GAME DISCS 
VOLUME I VOLUME 2 
B iorhythms. Trap Ugly, Bongo 
Concen1ra11on Towers. B lack1ack 
Rip Cord. Yacht Sea Farkle. Chomp 
+4 M ore $24 .95 per volume + 5 More 

SEND CHECK or MONEY OROER TO: 
BCCOMPCO .-237 

800 Sou1h 17 • Box 246 • 41 7-932-4196 
Summersville. M o. 65571 

0 TRS-80 •sa 1rademar'- al Radoo Shack, a Tandy Corp 

********''************* 

* *
* *TRS-SC>* * * COLOR * * COMPUTER * 
** lbK. "e1ory Conversion Kit S S9.9S ** * 32K. "eaory Conversion Kit S119.9S * * 32K. Kit (for lbK.syste1l S S9.9S * 
*KIT Less "eaory (each ) S 12.00 * 
** Kits can be installed inside the ** * COLOR CO"PUTER within IS 1inutes, * 
* cotes with "e1ory Test Proqra1, * * and are co1pletely 6UARENTEED. * 

*** CULPEPER CO"PUTER DESl6NS * * 502 SOUTH EAST STREET ,,... 484 * 
* CULPEPER, YIR6INIA 22701 * 
*********************** 
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Program Listing 3. Electric Pencil Patches to Prin ter Driver 

1. Load program from wafer. Do not run. 

2. Enter l he following commands from the keyboard: 

POKE 21139, 62 (ENTER) 

POKE 21140, 48 (ENTER) 

POKE21141, O(ENTER) 


POKE 21157, 62 (ENTER) 

POKE 21158, 48 (ENTER) 

POKE 21159, 0 (ENTER) 


POKE 21167,205 (ENTER) (This is subroutine call) 

POKE 21168,220 (ENTER) (Lower byte of driver address) 

POKE 21169,126 (ENTER) (Upper byte of driver address) 


3. 	Save program on wafer (@SAVEn,17232,4176) without autostart. (@SAVEn, 
17232,4176,17232) with autostart. 

Program Lis t,ing 4. 

10 REM PRINTER DRIVER FOR PENCIL AND BASIC PROGRAMS 
20 REM S . D. LEVINE . JULY 1980 
30 REM FOR PENCIL PROGRAMS CHANGE 
40 REM LINE 350 TO: 350 DATA 0 
60 REM FOR BASIC USE AS IS (START ADDRESS 7EDC=32476)
70 REM OR DELETE LINES 370-420 AND CHANGE START ADORE: 

SS 
80 REM TO 7Fl9 = 32537. 
85 DIMV(42) : CLS:READ BP :AD=BP 
86 IF PEEK(l6561)+256 *PEEK(l6562)<BP GOTO 90 
87 PRINT "YOU NEED MEMORY SIZE",BP-1,"0R LESS" 
88 PRINT "START AGAIN . YOU SHOULD ENTER :" 
89 PRINT "SYSTEM (ENTER)":PRINT "/0 (ENTER) ": END 
90 POKE 16423,INT(BP/256) : POKE l6422, (BP-256 *PEEK(l6423 

)) 

91 PRINT "START ADDRESS =",BP 
92 PRINT "1'0 USE FOR BASIC PROGRAMS POKE THE FOLLOWING 

AT THE 
93 PRINT "START OF PROGRAM LOADING OR AT THE START OF E 

ACH 
94 PRINT "PROGRAM REQUIRING PRINTING : 
95 PRINT "POKE 16422,";PEEK(l6422); ": POKE 16423," ;PEEK(

16423) 
100 READ B$ : IFB$= "XX"THEN140 
110 A$=LEFT$(B$,l):IFA$= "L"GOSUB260 :V (N) =AD : GOT0100 
120 IF A$="T"THENAD=AD+l 
130 AD=AD+l:GOT0100 
140 AD=BP : RESTORE : READ BP: PRINT "FIRST PASS DONE" 
150 READ B$: IFB$="XX"THEN 270 ELSE A$=LEFT$(B$,l)
160 IF A$="L" THEN 150 ELSE IF A$="T"THEN 220 ELSE IF 

A$="R"TllEN240 
170 GOSUB200 :A=l6*X:A$=RIGHT$(B$,l):GOSUB200 :A•A+X 
180 POKE AD,A:AD=AD+l :GOT0150 
200 X=ASC(A$)-48:IFX>9THENX=X- 7 
210 RETURN 
220 GOSUB260 : GOSUB230 :AD=AD+2:GOT0150 
230 A=INT(V(N)/256) : POKE AD+l,A : POKE AD,V(N)-256*A:RETU 

RN 
240 GOSUB260 : A=V(N) - AD-l : IFA<0THENA=256+A 
250 GOT0180 
260 N•ASC(RIGHT$(B$,l)) -48:RETURN 
270 REM THIS IS THE LINE THE PROGRAM JUMPS TO WHEN 2ND 

Pl\SS 
280 REM IS COMPLETE. DATA LINE BEGINS WITH STARTING A 

DD RESS 
290 REM IN DECIMAL , THEN CONTINUES WITH INSTRUCTIONS 

N HEX 
300 REM AS OUTLINED BY L . SUTER (80 MICRO , 4/80). LAS 

T 
301 REM DATA ITEM IS ' XX'. 
302 PRINT "TIME DELAY FOR CHAR= " ;PEEK(V(30)+17) ;" AT "; V( 

30)+17 
303 PRINT"ADDED DELAY FOR RPT=" ;PEEK(V(3 0 )+12 );" AT" ; V( 

30)+12 
304 PRINT"DELAY FOR CARR RET =";PEEK(V(30)+27);" AT";V( 

30) +27 
305 PRINT"DELAY FOR BACKSPACE= ";PEEK (V(30 )+36) ;" AT";V( 

30)+36 
306 PRINT"DELAY FOR SHIFT= " ; PEEK(V(30)-5); " AT";V (

30)-5 
307 PRINT "MAKE ANY CHANGES NOW USING POKE COMMAND" : END 
324 REM 
325 REM THIS IS STARTING ADDRESS 
330 DATA 32476 
338 REM 
339 REM PUSHES REGISTERS ONTO STACK 
340 DATA E5 , C5 , F5 
348 REM 
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349 REM C REG TO A REG . SET TO 0 (NO OP) FOR PENCIL 
350 DATA 79 
358 REM 
359 REM LOWER 7 BITS OF A REG TO STACK 
360 DATA E6, 7F 
367 REM 
368 REM COMPARES A REG TO 20HEX (SPACE) . IF SAME JUMPS 

TO 
369 REM "X" . LOWER 5 BITS OF A REG SET TO ZERO 
370 DATA F5,FE , 20,28 , RX , E6 , E0 
371 REM 
37 2 REM PUSH AF . 
373 REM IF REMAINING BITS OF A ARE NONZERO (A IS NOT A 

CONTROL 
374 REM CHARACTER) , THEN JUMP TO "A". IF A REG IS ZERO 

(A IS A 
375 REM CONTROL CHARACTER) MOVE LINEFEED COUNT "R" TO A 

' 376 REM INCREMENT A AND COMPARE TO 8 . (HAVE 8 CONTROL C 
HAAS FOR 

377 REM 4 LINES) . iF A=8 JUMP TO NEXT DATA LINE , OTHERW 
ISE 

37 8 REM MOVE NEW LINE FEED COUNT FROM A TO "R" AND JU MP 
TO 11 X" 

380 DATA 20 ,RA , 3A,TR, 3C , FE,08,28 , 05 , 32,TR , 18,RX 
381 REM 
382 REM WE GOT HERE BECAUSE CONTROL CHAR WAS OUTPUT AND 

383 REM LINEFEED COUNT WAS 8 . PUT l INTO A REGISTER . MO 
VE 

384 REM CONTENTS OF A TO "F" (FLAG) . JUMP TO "X" . 
385 REM 
386 REM LABEL "A" . IF 11E GET HERE , IT MEANS THAT CHARAC 

TER 
387 REM OUTPUT WAS NOT A CONTROL CHARACTER. PUT 0 INTO 

A 
388 REM REGISTER , AND MOVE THIS 0 FROM A REG INTO LINEF 

EED 
389 REM COUNT REGISTER . MOVE CONTENTS OF FLAG REG "F" T 

0 A REG 
390 DATA 3E,01,32 , TF,18,RX,LA,AF,32,TR,3A,TF 
391 REM 
392 REM COMPARE CONTENTS OF A REG (WHICH HOLDS FLAG) TO 

0 . 
393 REM IF A REG=0 , THEN JUMP TO "X" AND CONTINUE PRINT 

ING. 
394 REM OTHERWISE, WAIT UNTIL EITHER SPACE OR BREAK IS 

PRESSED : 
395 REM LABEL "S" 
396 REM MOVE CONTENTS OF MEMORY LOCATION 3840 TO A REG . 
397 REM IF A REG NOT EQUAL TO 80 (SPACE BAR NOT PRESSED 

) 
398 REM THEN JUMP DOWN TO SEE IF BREAK KEY PRESSED . 

399 REM OTHERWISE (SPACE BAR PRESSED) PUT 0 INTO A REG . 

400 DATA FE ,00, 28 , RX ,LS, 3A ,40,3 8 ,FE, 80 ,20,06,AF 

401 REM 

402 REM MOVE 0 FROM A REGISTER INTO FLAG LOCATI ON "F". 

403 REM JUMP TO "X" AND CONTINUE WITH PRINTING NEW PAGE 


404 REM 

405 REM CHECK TO SEE IF BREAK KEY PRESSED BY COMPARING 
406 REM A REGISTER TO 4 . iF BREAK KEY NOT PRESSED , JUMP 

BACK 
407 REM TO "S" . iF BREAK KEY PRESSED , POP A REG AND JU M 

"U 11P TO 
408 REM AND RETURN TO PENCIL PROGRAM WITHOUT FURTHER PR 

INT ING 
410 DATA 32 , TF , 18,RX, FE,04,20 , RS,Fl ,18,RU 
411 REM 
412 REM LABEL "X" . POP AF . THIS IS THE LAST LINE TO BE 

DELETED 
413 REM IF YOU WANT TO USE THIS FOR "BASIC" PROGRAMS IN 

STEAD OF 
414 REM THE ELECTRIC PENCIL. 
420 DATA LX ,Fl 
421 REM MOVE A REG TO C REG . MOVE 0 TO B REG . MOVE LOCA 

TION OF 
422 REM FIRST BYTE OF LOOKUP TABLE (LABEL L) TO HL REG. 
424 REM ADD CONTENTS OF BC REG AND HL REG , AND STORE IN 

HL REG . 
425 REM SI NCE A REG INITI ALLY HELD ASCII CODE , NUMBER N 

OW IN HL 
426 REM REG IS LOCATION OF TYPEWRITER CODE FOR CHARACTE 

R TO BE 
427 REM PRINTED. MOVE CONTENTS OF MEMORY LOC WHOSE ADDR 

ESS 
428 REM I S IN THE HL REG INTO REG C. PUT C0 INTO REGIST 

ER A. 
4 29 REM PUT c REG AND co (THAT rs, TOP 2 BITS OF c REG) 

INTO A. 
430 DATA 4F,06 , 00 ,21, TL , 09, 4E, 3E , C0,Al 
431 REM 
432 REM IF A REG IS ZERO, THEN TYPEWRITER CODE IS CASE­
433 REM INDEPENDENT . DO NOT CHANGE CASE . JUMP TO "N" . 
434 REM OTHERWISE MOVE A REG TO B REG . MOVE CASE CODE F 

ROM 
435 REM "K" TO A. COMPARE TO B REG . IF THEY'RE THE SAME 

, DO 
436 REM NOT CHANGE CASE . JUMP TO "N" . IF THEY ' RE DIFFER 

Program continues 



ADD DISK DRIVES TO YOUR 

MODEL Ill AND MODEL I 

$599 " $299* 
Fully compatible with Radio Shack's operating system 
TRSDOS. 

• One. two, three, four drive configurations. 
• 134K to over 1 Meg of storage 
• 40 track and 80 track available 
• 90 day warranty, 100% parts and labor 
• Extended warranty available 

Complete upgrade includes one mini-disk drive. power 
supply, controller , and mounting hardware. IMMEDIATE 
DELIVERY. 

OUR RADIO 
PRICE SHACK SAVINGS 

Complete one drive kit $599. $849. 29% 
Additional internal drive 265. 399. 34% 
External drive 299. 499. 32% 
80 track drives (inc. patch) add 195. ea. NI A 
16K memory 

(required to use drives) 49. 119. 59% 

Model Ill 32K w/VR Data 
two drive assembly 1812. 2380. 24% for qualrty. d ependabi l it y and prompt. personal serv ice since 1972. 

RS232 Adapter Board 75. 99. 25% 
WE DISCOUNT RADIO SHAC K & OTHER COMPUTER PRODUCTS 

To order call toll free (800) 345-8102, or (215) 461-5300 in PA. corp 

VR Data Corporation• 777 Henderson Boulevard• Folcroft, PA 19032 

ENT, 
437 REM MUST CHANGE CASE . MOVE B REG TO A REG , STORE A 

REG 
438 REM (NEW CASE CODE) IN "K". "AND" A REG WITH 

439 REM 40 ( 0100 0000). 

440 DATA 28 , RN ,47 ,3A, TK , B8 ,28 , RN,78 , 32 , TK, E6 ,40

441 REM 
442 REM PUSH BC ONTO STACK . PUT 0E (0000 1110) INTO C R 

EG . 
443 REM I F A REG WAS EQUAL TO 40, THEN NEW CHAR IS UPPE 

R CASE 
444 REM AND MUST SET SHIFT LOCK (TYPEWRITER CODE IS 0F)

IF NOT 
445 REM THEN NEW CHAR IS LOWER CASE, AND MUST PRESS SHI 

FT KEY 
446 REM TO RELEASE SHIFT LOCK (TYPEWRITER CODE IS 0E ) . 

447 REM SO IF A REG EQUALS 40, INCREMENT C REG TO 0F OT 
HERWISE 

448 REM DO NOT . PUT 40 (TIME DELAY FOR SHI FTS) INTO H R 
EG . 

449 REM CALL SUBROUTINE "D" TO SHIFT TO LC OR UC. POP B 
c . 

450 DATA C5 , 0E , 0E ,28 , 01 ,0C, 26 ,40,CD ,TD,Cl 
451 REM 
452 REM LABEL "N" JUMP TO HERE IF NO SH IFT NEEDED 
453 REM MOVE PREVIOUS TYPED CHARACTER FROM "T" TO A REG 

454 REM MOVE A REG TO B REG . MOVE C REG (CODE FOR NEXT 
455 REM TYPED CHARACTER) TO A REG, AND FROM A REG INTO 

" T11. 
456 REM COMPARE A REG TO B REG . 
460 DATA LN,3A,TT ,47 ,79,32, TT,B8 
461 REM 
462 REM IF OLD AND NEW TYPE CODES ARE THE SAME, PUT 0A 
463 REM (TI ME DELAY) INTO H AND CALL "W" FOR ADDITIONAL 
464 REM TIME DELAY. 
470 DATA 20,05,26,0A,CD,TW 
471 REM 
47 2 REM OTHERWISE PUT 19 (TIME DELAY) INTO H AND CALL " 

D" 
473 REM TO PRINT CHARACTER. AFTER ALL, I SN 'T THIS THE 
474 REM PURPOSE OF THE PROGRAM? 
475 REM MOVE C REG (STILL HAS CODE FOR NEXT TYPE D CHARA 

CTER) 
476 REM INTO A REG TO SE E IF IT IS A CODE WHICH REQUIRE 

s 
Program continues 

er port), sets the four low order 
bits to zero (the AND FO instruc­
tion) and then compares with to 
30 hex. If the value is not 30, the 
program jumps back to 52A5 
and repeats until the printer is 

ready, and the value of the high 
order four bits at the printer port 
becomes 30 hex. Once this oc­
curs, the POP AF instruction 
moves the byte to be sent to the 
printer in the A reg ister, and the 
LO (nn),A instruction then 
moves the contents of the A reg· 
ister into location 37E8, the 
printer port. 

The set of instructions which 
begins at 5293 has a different 
purpose. The Electric Pencil in· 
structions state t hat the pro­
gram checks once to see if a 
printer is connected, and if it is 
not, uses the serial output for all 
subsequent printing . The in­
structions move the contents of 
37E8 to the A register, and then 
compare to FF, using the result 
of that comparison for subse­
quent jumps. It seemed probable 
to me that an unconnected print­
er port would be sensed as all 
"ones", (that is, FF) so that any 

other value at that location 
wou ld indicate that a printer 
was indeed connected. 

Once I realized what these in­
structions were doing (and it 
took a fair amount of time), I was 

able to patch into the new print­
er drive in the following way: The 
two instruction sequences where 
the program moves the contents 
of the printer port of the A regis­
ter (Program List ing 2) were sim­
ply replaced by sequences which 
loaded 30 hex into the A register, 
so the program would behave 
just as if there were a connect­
ed ready printer at all times. 
(Time delays for printing are all 
included in the new pr inter 
patch .) In addition , the instruc­

t ion) and then compares this to 
30 hex. If t he va lue is not 30, the 
the A register to the printer port 
was replaced by a subroutine 
call to t he new printer patch . 
Program Listing 3 summarizes 
the instuct ion for altering t he 
Pencil program and reloading it 
on the String Floppy wafer. 

The Printer Driver 

The printer driver included 
here serves six important tune· 
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We've broken through the three hundred dollar barrier. 
• Fully compatible with TRSDOS' " 
• Fully compatible with RS Drives 
• Easy plug-in installation 
• Rigid extender board 
• 90 day warranty ­ 100% parts and labor 
• Extended warranty available ­ $45/year 
• Choice of Tandon or MPI drives 
* Includes power supply, enclosure, single sided ­

40tk drive and EXTENDER BOARD 
1 sided80tk-$419 2sided40tk-$419 

2 sided 80tk - $549 

MONTHLY SPECIALS 
MX80 $ 485 
Microline 80 
NEC 5510 w/ tractor 

$ 425 
$2550 

PRICES SUBJECT TO CHANGE W ITHOUT NOTICE 

PUBLISHED PRICE REFLECTS CASH DISCOUNT 
VR Data, a manufacturer of innovative computer products. is known wo rldwide 



477 REM ADDITIONAL TIME DELAY (BACKSPACE, LINEFEED) . 
480 DATA 26,19,CD,TD,79 
482 REM 
483 REM COMPARES TO LINE FEED CODE. IF SAME A0 STORED 
484 REM IN H. CALL W 
4 85 DATA FE,0D,20 , 05 ,26 ,A0, CD , TW 
487 REM 
488 REM COMPARES TO BACKSPACE CODE. IF SAME 80 STORED 
489 REM IN H. CALL W. SOME TYPEWRI TERS USE 08 NOT 09 . 
490 DATA FE ,09,20,05,26 , 80,CD,TW 
49 8 REM 
499 REM LABEL U - POPS STACK AND RETURNS TO PENCIL OR B 

ASIC 
500 DATA LU,Fl,Cl , El,C9 
501 REM SUBROU TINE D - CODE FROM C OUTPUT TO TYPEWRITER 
502 DATA LD,79,D3 , F7 
503 REM 
509 REM SUBROUTINE W - LOOP TIME DEPENDS ON H REGISTER 
51 0 DATA LW,2E,FF , 2B,7C ,B5,20,FB,C9 
511 REM 
520 DATA LK,40: REM STORES CASE OF LAST TYPED CHAR 
521 DATA LF,00 : REM STORES FLAG FOR END OF PAGE 
522 DATA LR, 00: REM STORES LINE FEED COUNT 
523 DATA LT , 00 : REM STORES CODE OF LAST TYPED CHAR 
524 REM 
525 REM LABEL L - FIRST LOCATION OF LOOKUP TABLE. 
526 REM ASCII 00 - 07 
530 DATA LL ,00,00 ,00,00, 00 ,00, 00,00 
534 REM 
535 REM BS TB CR ONLY CR USED HERE 
540 DATA 08,09,00,00,00,0D,00,00 
544 REM 
550 DATA 00,00,00,00,00,00,00,00 
560 DATA 00,00,00,00,00,00,00,00 
564 REM 
565 REM SP % & 
570 DATA 3E , Dl, E0,D3,D4 , D5,D7,A0 
574 REM 
575 REM ) + , I 
580 DATA D9,D0,D8,DD, 1C, 9A,1E ,9F 
584 REM 
585 REM 0 2 3 5 6 7 ONE IS LOWER CASE L 
590 DATA 90,AC,92,93,94,95,96,97 
594 REM 
595 REM 8 ? 
600 DATA 98,99,DB,9B,FB,9D,BB,DF 
604 REM 

Program continues 

lions: First, it decodes ASCII 
output and converts it to the ap· 
propriate solenoid code. Sec· 
ond, when shifting is requ ired, it 
activates the shift lock (for up· 
percase) or shift (for lowercase) 
key solenoids before activating 
the character solenoid. Third, 
timing loops are provided to 
allow enough delay between 
typed characters. A short addi· 
tional delay occurs when the 
same key is activated twice in 
succession. Longer delays are 
used for carriage return and 
backspace. Fourth, the driver 
halts printing at the end of each 
page (of Pencil text) to al low for 
paper change. Fifth, rarely used 
characters ($,#) may be rede· 
fined to provide other funct ions. 
Sixth, the new driver is com­
pletely relocatable to any loca­
tion in memory. 

The first part of the printer 
driver program provides the log­
ic for stopping at the end of 
each type page. I discarded the 
idea of having the driver keep its 
own line count because of prob­
lems resetting the system dur­
ing partial·page printouts, ta­
bles, etc. I eventually realized 

that the Pencil output consists 
of multiple consecutive line· 
feeds without intervening typed 
characters at the end of every 
text page. (It act ual ly outputs a 
space, a line feed and a carriage 
return.) The new patch is written 
so that if the carriage returns 
four times in a row without inter­
vening typed characters, the 
typewriter will continue to print 
any subsequent carriage returns 
and spaces, (so that as many 
li nes as required can be skipped), 
but will halt printing for paper 
change before any character is 
printed. To resume print ing at 
that point, press the space bar. 
To return to the Pencil program 
and stop printing, press Break 
and hold until the c ursor reap­
pears on the screen. 

The remainder of the program 
·is a modificat ion of the one in· 
eluded with the 1/0 Pak, and is 
described in detail in t he pro­
gram remarks. In particular, t he 
program provides extra delay 
when the same key is typed 
twice in succession. This fea­
ture, which is useful for "non-Se­
lectric" typewriters, allows a 20 

KEEPIT 3.0 
'Enhances Level II Basic 

Written by Dennis Bathory Kilsz 

KEEPIT pe rforms lhese funclions: 

• Single·step a Basic program 
• Reset Memory Size from Basic 
• Save a running program with variables 
• Save machine code or a memory block 
• Restore an accidentally deleted program 
• Observe & change memory locat ions 

KEEPIT also fealures: 

Keyboard debounce, audible beep, and auto ­
repeat! KEEPIT 3 .0 is written in mac hine 
language and resides in less than 1,000 bytes of 
high me mory. EDTASM source code is supplied 
so the user can relocate KEEPIT to a ny conven· 
ient location. 

How lo o rder KEEPIT: 

Leve l II users will wonder how lhey ever 
live d wilhoul ii ! KEEPIT 3.0 is exlremely 
valuable as a time and fruslration saver! To 
rece ive your copy, send your name, address 
and jusl $9.95 lo: 

138 
;n " IS06 Ada SIreel 
b Lansing, Ml 4-8910 

Ph. 5 17/4-85-0344 
or 487-3358 

Visa & Master Charge add 4%. 
C.O.D. add $ 1.50. 

Add 75€ for First Class Delivery. 

A II orders shipped within 24 hours' 


DISK-80 

EXPANSION INTERFACE 


FOR THE 

TRS-80 MODEL I 


• Disk controller (4 drives) 
• Hardware data separator 
• Buffered TRS·bus connector 
• Real·time clock 
• Printer port (optional) 

ASSEMBLED & TESTED 

with 16K RAM $329.95 

Centronics Printer 

Port add $ 50.00 
wit h 32K RAM add . $ 50.00 

DISK-80 pc board . . $ 48.00 
Printer/Power Supply 

pc board. . . . . . . . . . .. $ 16.00 
Comple te Kit with 16K 
RAM and Printer Por t. $275.00 

The DISK-80 EXPANSION INTERFACE is Radio 
Shack hardware and software compatible and carries 
a 90 day warrantee including parts and labor. 
Includes user's manual and power supplv. 

Call 1-800-645-3479, in N. Y. 1-516-374-6793 
or write: The MicroMint Inc. 

917 Midway ~~ 
Woodmere, NY 11598 lli&il ~ 

~ 

RS·232 Printer Driver 

Versatility 


We ncve a ;crsar110 and flexible RS-232 pnnrer 
d nver that con be sel up far a vonetv or pnnrors 
It uses the lRS-80' RS 232 C bcx:Jro Atte< locd· 
1ng. \<)ur LUST and J'RINT statemer.ts will work n 
the norrol monne< 

Many paomerers and op·1ons ore 0.01lable 

Driver Parameters 
• 	 Form length Number of lines per form (typ1· 

ca11y66) 
• Page size Number or pnr.rea ' nes per ;xige 
• 	 '-'umber of cho·acters per 1.ne (carnage 

w.dln) 
• 	 !\umber o f 'lUlis to 1nse11 oner o carnage 

rerun 
• Number of nulls lonse·· of·e• o tom feed 

Dnver 00t1ons 
• 	Top or rorm so eel (Form recd or mu.l1p le line 

feeds) 
• Long lire d1spos1t1or;(Truncate or fold) 
• Use hordv10re hondst)(Jke (yes/no) 
• Process X·ON/X·OFF hondshoke (yes/no) 
• 	 lnserr o line feed (l/F) oner o carnage rerurn 

(C/R)(yes/no) 
• Convert lovver case characters to upper case 

characters (yes/no) 

Pnce $35.00 - 1nc1uaes cassette orxJ monuo1 


Contact: Micro Sysrems Software 

3235 ~1fer Rood.Suire 32 v 493 

So-ita Claro. Cohforn10 95051 

(408) 735-1650 

"TRS-80 is a registered trodemork of the Tandy Corp. 
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to 30 percent increase in typing 
speed for random text beyond 
that possible for successive 
typed characters. In addition, 
rarely used characters($,#) may 
optionally be used for 'lower­
case one' and backspace func­
tions respectively. The 'lower­
case one' is useful in typewrit­
ers in which the top left-hand 
key is not used for the number 
'one'. 

Program Details 

Two program listings are pro­
vided. The first is a BASIC pro­
gram which uses L. Suter's Ma­
cropoke assembler (80-Micro­
computing April, 1980) to create 
a completely relocatable ma­
chine language printer driver. 
Once this program is run, it may 
be saved on Stringy Floppy wa­
fer using the (@SAVEn,start 
addr,292) command, and used 
without reassembly. As written, 
it is useable for BASIC pro­
grams, though a number of lines 
could be deleted, (namely the 
end-of-page logic) for minimal 
memory use. It may be used for 
Electric Pencil text by modifying 
line 350 as outlined in the pro­
gram listing. 

The second listing is a short 
loader(which I store as program 
one on a Stringy Floppy wafer) 
which first checks to ensure 
that sufficient memory size is re­
served for the printer driver, then 
loads the printer driver machine 
code (@LOAD2), and offers the 
choice of printing options for 
the$ and #symbols. The timing 
loop values are then displayed 
for easy modification if desired. 

Finally, the Electric Pencil pro­
gram itself is loaded from the 
same wafer(@ LOAD3) and au­
tomatically begun. The unusual 
order of the program lines is due 
to the fact that the Pencil over­
writes all of the BASIC program 
but the beginning when it is 
loaded. 

I save the three programs, 
loader, machine language print­
er driver and Pencil on a single 
10 foot wafer, and will be happy 
to provide copies of both BASIC 
prog ram l istings to anyone 
sending me a 20-foot wafer. I will 
not make copies of the Electric 
Pencil. As noted above, Exatron 
sells the Electric Pencil modi· 
fied for saving text on wafer for 
$10 above the price of the cas­
sette version. 

I had relat ively few problems. 
The cable between the interface 
and the 1/0 Pak is a bit short (4 
feet), and limits the positioning 
of the typew riter. Rochester 
Data was nice enough to send 
me an 8-foot cable in exchange 
for the original one when I men­
tioned the problem. The only 
other problem of consequence 
has been an occasional sticking 
of the solenoid plungers within 
the coils. This was completely 
solved by application of a very 
small quantity of "Tr i-f lon" Tef­
lon lubricant to the plunger 
shafts, and has not recurred. 

The Rochester Data 1/0 Pak is 
a reliable interface between 
computer and typewriter, and al­
lows generation of high-quality 

text at minimal cost, though 
slower than the more expensive 
solid face printers.• 

605 REM @ A B c D E F G UPPER CASE 
610 DATA D2 ,E l ,E2 , E3 , E4 , E5,E6 , E7 
614 REM 
615 REM H I J K L M N 0 
620 DATA E8 ,E 9 , EA,EB, EC, ED,EE , EF 
62 4 REM 
625 REM p Q R s T u v w 
63 0 DATA F0 , Fl, F2, F3 , F4,F5, F6 , F7 
63 4 REM 
635 REM x D6 CENTS , DA UNDE y 

RLINE 
64 0 DATA F8 , F9 , FA, D9, D6 ,D0, D6,DA 
644 REM 
645 REM @ a b c a e f g LOWER CASE 
650 DATA D6,Al,A2,A3 , A4, A5 , A6 ,A7 
654 REM 
655 REM h i j l m n 0 
66 0 DATA A8,A9 , AA , AB , AC,AD , AE ,AF 
66 4 REM 
665 REM p q r s t u v w 
670 DATA B0,Bl , B2 , B3,B4 ,B5 , B6 , B7 
67 4 REM 
675 REM x y z < ) > 
680 DATA B8 ,B9 , BA, D9 ,FB, D0 , BB,00, XX 

Program Lis ting 5. 

10 GOT050 
20 @LOAD 3 
30 E ND 
4 0 PRIITT " YOU NEED MEMORY SIZE 3 24 75 OR LESS . S TART AGAIN" 1END 
50 IF PEEK( 16561)+ 256• PEEK(16562 )] 324 75 GOT0 40 
6 0 @LOAD2 
70 CIS 1PRINT " PENCIL LOADING PROGRAM " 
80 PRIITT I PRINT 
90 PRIITT " $PRINTS AS $ (A) OR ' ONE ' (B)?"; 
100 A$=INKEY$ : IF A$ ="A" THEN PRINT " $ 0 : GOT0130 
110 I F A$ =" B" THEN PRI NT " ' ONE ' " : POKE32676 , l45 t GOT0130 
120 GOTOlOO 
130 PRINT : PRINT "# PRIITTS AS # (A) OR BACKSPACE (B )?"; 
140 AS=I NKEYS : IF A$ =" A" THEN PRINT II # 11 : GOT0 180 
1 50 IF A$ =" B" THEN PRI ITT " BACKS PACE ": PO KE 32675 , 9 t GOT0180 
160 GOTO 1 4 0 
170 REM I F BACKSPACE IS AT TOP RIGHT OF TYPEWRITER , POKE 3 2675 , 8 
180 PRI NT 
190 PRINT" PRESENT VAIJJE " 
200 PRINT ' 'E NTER Q TO TERMI NATE" 
210 PRINT" C - CHARACTER DEIAY= ",FEEK(3 259B) 
220 ·PRINT" I - REPT CHAR INCR = ", PEEK( 3259 3) 
230 PRINT " B - BACKSPACE DELAY= " , FEEK( 326 1 7 ) 
24 0 PRINT " R - CARR. RET . DEIAY= " , FEEK( 3 26 0 8 ) 
25 0 PRINT" S - S HIFT DELAY = ", PEEK( 32576) 
260 PRINT 
270 PRINT ' 'ENTER DEIAY CONSTANT (Q, C , I , B , R , S } " • 
28 0 A$=INKE Y$ : IFA$=" Q" GOT020 
290 I F A$ { ] "C" ANDA$l J"B" ANDA$ { ] " R" ANDA$ [ ] " S"ANDA$ { ] " I"G:JT0 280 
300 PRI NT A$ 
310 INRJT"ENTER NEW VAWE , THEN PRESS ' ENTER ' "; N 
3 20 IF A$="C"AND N]20 POKE 32598 , N: G:JT0200 
330 IF A$=" I " AND N]O POKE 32593 , N: GOT02 00 
3 4 0 IF A$=" B "AND N]60 POKE 3261 7 , N: GOT0200 
350 IF A$="R " AND N]60 l'OKE 32608 , N: GOT0200 
3 60 IF A$=" S " ANO N] 20 l'OKE 32576 , N: G:JT0200 
3 7 0 roro200 

M 0 VING? 
Let us know 8 weeks In advance so that you won't miss a sin­
gle issue of 80 M1crocomputing. 

Attach old label where indicated and print new address 
in space provided. Also include your mailing label 
whenever you write concerning your subscription. It 
helps us serve you promptly. 

D Address change only D Payment enclosed 

~ /fyou ha;;;;o/abel handy,wlnt OLDadd"" h"l 

~Name Call I 
-.J
::S Address I 
~ City State Zip I 

print NE W address here: I 
Name ____________ Call _____I 

D Extend subscription 
D Enter new subscription 
D 1 year $18.00 

(1 extra BONUS issue} 
0 Bill me later 

Address-----------------~! 
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TECHNIQUE 

Some suggestions on using READ, DATA and RESTORE. 

On Embedding Data 


John D. Adams 
13126 Tripoli Ave. 
Sy/mar, CA 91342 

Computer programs operate on data, 
and that data can be broadly divided in­

to two categories. Some data will not 
change from one program run to the next; 
such a value is called a constant. Other 
data may change with each program run, 
and these values are referred to as vari­
ables. For example, we find the area of a cir­
cle by multiplying the square of the radius 
by n. In this operation, n is a constant and 
the measure of the radius is a variable. 

Somewhere in the program we must 
enterthe data into the computer. To find the 
area of a circle we could do it this way: 10 
INPUT" ENTER Pl ";Pl:I N PUT" ENTER 
RADIUS";R. This line will load the data, but 
is somewhat inefficient. Each time we run 
it, n has to be re-entered. 

A better idea would be to put the value of 
n into the program itself, or embed that 
value in the program. Such a line would look 
like this: 10 Pl =3.14159:1NPUT" ENTER 
RADIUS";R. Now when the program is load­
ed, so is the value for n. Embedding con­
stants in the program is more practical than 
entering them over and over. 

Efficient Embedding 

The READ, DATA and RESTORE instruc­
tions are very efficient at embedding con­
stants. Used in conjunction with FOR­
NEXT loops, constant data can be loaded 
into memory locations rapidly and precisely. 

Assume that we need to store the days of 
the week in locations A$(1) through A$(7). It 
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could be done this way: 
10 A$(1)= " MONDAY" 
20 A$(2) = "TUESDAY" 
30 A$(3) ="WEDNESDAY" 
Etc. 

This will load the data, but the following 
will do the same: 

10 FOR X = 1 TO ?:READ A$(X):NEXT 
20 DATA SUNDAY,MONDAY,TUESDAY,WEDNESDAY, 
THURSDAY,FRIDAY,SATURDAY 

The latter method is more efficient, both in 
time and in byte space. As the amount of 
data increases the savings become more 
substantial. 

The READ A$ instruction is used in con­
junction with the data instruct ion, and they 
actually form a routine. When the computer 
encounters a read instruction it looks for 
the first data line and then takes the f irst 
available item of data in that line and loads 
it into the indicated memory locat ion. More 
than one location can be loaded with a 
single read instruction and more than one 
item of data can be written into a single line. 

Memory locations and data are separ­
ated by commas, and a one-to-one corre­
spondance exists between memory loca­
tion and data item. The first data item will 
be read into the first listed location, the sec­
ond item into the second location, and so 
forth. 

Every time the TRS-80 loads an item of 
data it marks off that item so it will not be 
used again. The item is not lost forever, 
however, and can be restored. 

When there is too much data to be listed 
in a single line, another line with a greater 
number can be started, and it will be read 
after the data in the first line is exhausted. 

Requirements 

There are some requirements which must 
be observed when using the READ-DATA in­
structions. First is the string/non-string 

problem. Trying to use the line READ 
A:DATA MARCH will get you an error mess­
age. A is a value location and will not accept 
string data: You must match up string loca­
tions with string data and vice versa. Num­
bers may be loaded into string locations, 
such as in READ A$:DATA 1980, but such 
data are then loaded as symbols and not as 
values. Asking the computer to PRINT 
A$+ A$ will not return 3960; 19801980 is 
returned, as a concatenation has been indi­
cated and not a sum. 

Precis ion present s another problem. Run 
these lines: 

10 READ A:DATA .3333333333333333 
20 B# = A:PRINT B# 

What happened to the nice str ing of 
threes? The data is a double precis ion 
f igure and it was read into a single precision 
memory location. We then shifted back to 
double precision in the B# location and 
destroyed accuracy. If we try to get double 
precision numbers from single precision 
locations, anything after the sixth digit may 
be nonsense. When dealing with different 
precisions it pays to be scrupulous about 
using type declarations on variable names. 

Also be careful about the number of 
items involved. Look at the following l ine: 10 
READ A,B,C,D,E:DATA 1,2,3,4. Running t his 
line w il l return an ?OD, or out of data, mess­
age. The computer cannot read five items of 
data when only four are given. There must 
be an item of data for each specified 
memory location. We can, on the other 
hand, have more data items than read loca­
t ions, and this can be used to advantage if 
the data you are using needs to be updated 
periodically. 

10 FOR X = 1 TO 2 
20 FOR Y = 1 TO 5 
30 READ A(Y):PRI NT A(Y); 
40 NEXT:N EXT 

50 DATA 0,1,2,3,4,5,6,7,8,9 

On the f irst complete cyc le of the Y loop, 



the numbers 0, 1, 2, 3 and 4 are loaded into 
the indicated locations and then printed. 
On the second cycle of the Y loop numbers 
five to nine are written over in the old loca­
tions and the printout finishes with all ten 
digits printed. When using these instruc­
tions, it is advisable to match locations and 
items with attention to type, precision and 
number of items. 

The comma is used to denote the end of a 
data item so that more than one item can be 
listed in a single line. This can pose a prob· 
iem if commas are needed inside a single 
item of data. The line: 10 READ A$:DATA 
SMITH,WILLIAM is not going to work as ex­
pected. The program will not crash, but all 
that will be loaded into A$ is SMITH. The 
comma is the culprit, denoting the end of 
the first data item. 

Since the colon is used to define multiple 
line statements, it is also off limits, as are 
leading spaces, although trailing spaces 
may be included. Run the following: 10 
READ A$,8$:DATAONE, TWO. Even though 
a space was included before the word two, 
the printout reads ONETWO. 

There are several ways of getting around 
these limitations and they are illustrated in 
the following lines. 

10 READ F$,M$,L$:DATA MARY, T.,BROWN 
20 READ CMS,CO$,SP$:DATA ",",":'',"" 
30 PAINT L$;CM$;SP$;FS;SP$;MS;COS 
40 XS = " ":Y$ = " :" :Z• = ''," 
50 PAINT L$;ZS;XS;FS;XS;MS;YS 
60 	 PRI NT L$;CHA$(44);C HR$(3 2);FS;CHA$(32) ; 
M$;CHR$(58) 

Line 10 loads MARY into F$, T. into M$ 
and BROWN into L$. The first method is il­
lustrated in lines 20 and 30. Although ille­
gal characters cannot be loaded as parts of 
data items, they may be loaded if enclosed 

in quotes. Line 20 loads a comma into CM$, 
a colon into CO$ and a space into SP$. 
Printout Is accomplished by line 30. 

Lines 40 and 50 show another method. 
Here the comma, colon and space are load· 
ed into separate string locations by assign­
ment. Printout is done by line 50. The CHA$ 
instruction may also be used as demon­
strated in line 60. Tricky characters are easi· 
ly printed using this system. As the ASCII 
number for the space is 32, for the comma 
44 and for the colon 58, line 60 accom­
plishes the desired effect. 

It is possible that after data has been 
loaded and marked off once, it may be need­
ed again, and the restore instruction is used 
for that purpose. Its use allows data that 
has been read to be read again starting with 
the first item. Note that all data will be 
restored, and you cannot be selective about 
what you need without special program­
ming. The following lines illustrate the use 
of the restore statement: 

10 FOR X = 1 TO 2 
20 FOR Y = 1 TO 5 
30 READ A(Y):PRINT A(Y); 
40 NEXT 
50 RESTORE 
60 NEXT 
70 DATA 1,2,3,4,5 

On the first cycle through loop Y all the 
data was used, but as the computer comes 
out of the loop and hits the restore instruc­
tion in line 50, all the data is again available 
so that the second pass of the Y loop can 
use it again. If line 50 is deleted the program 
will crash, as there is not enough data avail· 
able. Placement and use of the restore in· 
struction requires practice. These three 
statements are lndispensible in programs 
in which a lot of constant data is needed.• 

10 FOR X= l TO 2 
20 FOR Y=l TO 5 
30 	READ A(Y ) :PRI NT A(Y ) ; 
40 	 NEXT : NEXT 
50 	DATA 0,1 , 2 , 3,4 , 5, 6 , 7,8,9 

Program Listing 1. 

10 READ 
20 READ 
30 PRI NT 
40 X$= " 
50 PRINT 
60 PRINT 

... see List of Advertisers on page 306 

F$ ,M$,L$:DATA MARY,T ., BROWN 
CM$ , CO$ ' SP$ : DATA "I " I ti:", It " 

L$;CM$ ; SP$;F$ ; SP$;M$;C0$ 
R:Y$=":":ZS="," 
L$;Z$;X$;F$;X$;M$;Y$ 

L$;CHR$ (44 );CHR$ (32);F$; CHR$ (3 2 ) ;M$ ; CHR$ (58 ) 


Program Listing 2. 

10 FOR X=l TO 2 
20 FOR Y=l TO 5 
30 	READ A(Y) :PRINT A(Y) ; 
40 	 NEXT 
50 	 RESTORE 
60 	 NEXT 
70 	DATA 1,2,3,4,5 

Program Listing 3. 

Volume buying does it again: these are top 
qu al ity , high speed. low power RAMs suitable for 
expanding memory in TRS-80 " 1/ 11/ 111 and Color 
Computers, Heath H89, Apple, newer PETs , etc . 
Backed by one year limi1ed warranty . Add $3 for 
two dip shun ts and conversion instructions for 
TAS-80" I. 

'JflS.m ·:t I l·-.M'll Of !N l....C-. Corrio<at.Oll 

Why pay more 
.. .we stock the right parts at the right price. 

Tetms ; C.. fH lldO Ill• A:low ill INSI 5' shopping el(CtlSS 
retunded VISA Ma51er~d ord..s call 141$1 S62-06>6. 24 
hoUfS lncluoe str.et .odreH IOf UPS ~•¥etf Pri«s sut11ec1 10 
ch..,..ge ...111'0ut no1o<:e 

,,..75 

@@)IB@l!!J 
GOOllOUT ELECTRONICS 

llOX 2355. OAKLAND AIRPORT. CA 94614 

String 

Packer 

FOR THE TRS 80 

MODEL I OR Ill 


• 	 Draw a picture; graphics, 
ASCH II Characters or Mixed, 
with String Packer's Screen 
Drawing Routine. 

• 	 Issue the 'Pack' command and 
the screen is packed in to a 
string , ready to merge with 
your programs. 

• 	 String Packer also packs 
machine language sub­
routines - no hassle. 

• 	 String Packer can edit the 
packed strings that it creates. 

500 Band Cassette - $ 9.95 
Sing le Density Disk - $12.95 
New Ideas in Software Service 

from 

The Maine Software Library ,,..268 

P.O. Box 197 
Standish , ME 04084 
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PERSONAL 

No pre-payment penalty on your loan? Good. Save some interest 
charges by paying early: all you need is this program and some money. 

The Rule of 78s 


R. L. Conhaim 
15506 Kiamichi Rd., Apt. 1 
Apple Valley, CA 92307 

In the old days, before Uncle 
Sam decided to protect us 

from ourselves, life was simple. 
It didn't take much schooling to 
be able to figure interest rates. 

In those days, if you borrowed 
$2,500 to buy a car, and the fi­
nance charge was $450 for the 
three years of the loan, the inter­
est rate calculation was easy. 
Divide the finance charge by the 
three years of the loan and you 
have $150. Divide that by $2,500 
and you get .06, which is the 
decimal equivalent of six per­
cent. Right? Not any more. 

The six percent was right for 
the old days and was called the 
add-on rate. It was very obvious 
that if some finance company 
offered you a five and a half per­
cent loan it was a better deal 
than six percent . But, some 
folks in Washington thought we 
were being ripped off, so they 
dreamed up something called 

Truth in Lending and Federal 
Reserve Regulation Z. 

Annual Percentage Rate 

The six percent add-on rate, 
they told us, didn't really tell the 
story because it was based on 
the total amount of the loan. 
What we must now be quoted, 
according to Regulation Z, is the 
Annual Percentage Rate orAPR. 
This is figured on the upaid bal­
ance, month by month. So our 
six percent loan turns out to be 
more like 11.08 percent. But, 
who does the figuring? Therein 
lies the rub. 

APR calculation is a lengthy 
and involved procedure that 
could take hours to figure with 
pencil , paper and log tables. 
Even the abacus wizards would 
have touble. It's no wonder that 
computer programs you see 
covering direct reduction loans 
tell you how to figure everything 
but APR. 

Realizing the difficulty of cal­
cu lating APR, the Federal Re­
serve Board obligingly offered a 
book of An nu al Percentage Rate 
Tables. But, even if you had the 
book, you still had to do some 
figuring, and strict accuracy 
often made it necessary to inter­
polate between columns of the 
tables. The chance for mistake 
was great. 

If you got curious, you could 
send away for Supplement I to 
Regulation Z, which contains 
the general equat ions for figur­

ing APR. Taking our orignal ex- mable calculators, and pre-pro­
ample, and assuming a monthly grammed financial calculators 
payment of $81.94 ($2950/36), it came along to fi ll the void. But 
could be solved like this: they are relatively slow, and all 

the methods used to solve for 
2500 = 	81 .94 + 81.94 + ... + 81.94 

(1 + i)' (1+i)' (1+ 1)"' APR are iterative (repeat ing) pro­
cedures that require you to 

To use it you plug in a guess for make an init ial guess. The speed 
i, go through the whole proce­ of the process is dependent on 
dure and see how close your t he accuracy of your guess, and 
guess was to computing 2500. I f typical t imes for ca lculator solu­
you're not close enough, you t ions vary from 15 to 45 seconds. 
change the value of i and go The Hewlett-Packard HP-80, a 
through the procedure again , f inancial ca lculator, figured
repeating as often as necessary APR from the add-on rate, using 
so the final APR value gets with­ this formula: 
in 1/• of one percent of the cor­ n 1 - (1 + i)- n 
rect figure. 1 + n 

In 1969 when the regu lation i2' 
went into effect you had to where r is the decimal add-on 
have a computer to solve such a rate and APR = 1200 i. 
problem. Fortunately, program- The math book that applied to 

10 CLS 

2 0 PR INT STRING$(15,"-" ) ;"APR CALCULATION"•STRING$(1 5 " - ")

30 PRINT 	 ' ' 

4 0 INPUT "ENTER AMOUNT BORROWED"; PV 

50 INPUT "ENTER PAYMENT AMOUNT $";PM 

60 INPUT " ENTER NUMBER OF MONTHS";N 

70 I= (l/(PV/ PM))-((l/(N[2))*(PV/PM)) 

80 A= (PV/ PMT)*I 

90 B = (l+I) [ - N 

100 C= ( l+(N/(l+(l/I)))) 

110 D= A- (1 - B) 

120 E= (C*B) -1 

130 F= (D/ (E/I)) 

140 G= F [ 2 

15 0 I = I + F 

160 IF G= <lE-12 THEN 180 ELSE 80 

18 0 CLS : PRINT:PRINT: PRINT 

190 PRINT " THE ANNUAL PERCENTAGE RATE IS "; 

200 PRINT US ING "U. UU%" ;I*l200 

210 PRINT 

220 X=0 

230 INPUT "DO YOU WANT ANOTHER CALCULATION (Y/N) " ;J$ 

240 I F J S = "N" GOTO 270 ELSE 10 

27 0 END 


Program Listing 1. Left bracket is an up arrow. 
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WHY IS THE MICROCONNECTION™ 
A MODEM AND MOCH MORE? 
Because it can dial the phone 
and answer it too, tran­
scribe transmissions, 
decode busses, run 
printers, receive/send 
radio transmissions, 
answerI originate, and 
direct-connect to the phone 
system. Lots of terminal and 
host Software f Or cassette and To order your MICROCONNECTION, 

or for more information, write or phone: 
disk too. That's why it's a modem 1•11+1-~--

-and much more. the ffl!Cfopef!Pher~! corpor~t!o:~. . 	 . 
2643 151 st Pl. N.E., Redmond, WA 98052 (206)881 -7544 

DISK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY LOSS? 
ERRATIC OPERATION? 

Don't 
Blame The 
Software! 
Power Line Spikes, Surges & 

Hash could be the culpri t ! 

Floppies, printers, memory & processor often interact! Our unique 

ISOLATORS eliminate equipment interaction AND curb damaging 

Power Line Spikes, Surges and Hash. 


• ISOLATOR (IS0-1) 3 filter Isolated 3-prong sockets; integral 

~:~~S~I~~ ~.u.~~r~~~'.~~;. ~~~~ ~ .~~~'.~.u.~ .I~~~'. ~ . ~~ .l~a~6~~~ 
• ISOLATOR (IS0-2) 2 lllter Isolated 3-prong socket banks; (6 

sockets total); Integral Spike/Surge Suppression; 1675 W Max 
load, 1 KW either bank ....... ....... .. .............. $62.95 

• SUPER ISOLATOR (IS0-3), similar to IS0·1 except double 
filtering & Suppression ................ ..... ... ...... $94.95 

• ISOLATOR (IS0-4), similar to IS0-1 except unit has 6 
indlvlduaily filtered sockets ... ... ... ...... . . ... ..... $106.95 

• ISOLATOR (IS0·5), similar to IS0·2 except unit has 3 socket 
banks, 9 sockets total ............. ... .. ....... ...... $87.95 

• CIRCUIT BREAKER, any model (add-CB) ..... ....... Add$ 8.00 

• CKT BAKR/SWITCH/PILOT (·CBS) .. .. ..... ....... . Add $16.00 


Master-Charge, Visa, American Express 

Order Toll Free 1-800.225·4876 


(except AK, HI, MA. PA & Canada) 


1£:7Electronic Specialists, Inc. 
171 	South Mam Street Natick. Mass 01760 

Tf'rhn1r.1I X. Nnn 800 16'76') ') 1')1? v"' 58 

!!NOW AVAILABLE!! 
I NDEX 

SEQUENTIAL 

ACCESS 

METHOD 

* Get and Put Records to Disk File by " KEY"
* Read File in Key Sequence Without Sorting
* Delete Records Without Recopying File
* Add Records to Disk Flies in Any Sequence
* Variable Key Length From 1 to 50 Characters
* Machine Language or Basic Subroutines. 

BUSINESS .APPLICATION ADVANTAGES 
• Improved Disk Utilization 
• Easier Program Development 
• Improved Operating Characteristics 
- Reduce or Eliminate Sorting 
• Improved Performance 

ISAM SUBROUTINES Documentation 

ISAM UTILITIES on Diskette S9o.oo 


- PLUS - Free Mailing List sample Application 

Add 6% Sales Tax for California Orders 


TRS-SO MODEL I, II, & Ill SOFTWARE FROM: 

Johnson Associates ·or· Telephone Order Line 
P.O. Box 1402M ,,..ss For Bank Card Sales 
Redding, CA 96001 (91 6) 221-0740 

WRITE rOR FREE CATALOG 

,,.. See List o f Advertisers on page 306 80 Microcomputing, June 1981 • 297 
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.Service 
Technologies 


"Simply the Best" 

@ADD LOWER CASE TO ANY 
CENTRONICS PRINTER! ... $89.00 

@ADD MOTOR CONTROL TO 
YOUR 779! ..... . . . . . . ... . . $95.00 

Our Conversion Kit I gives all Centronics printers the ability to 

print upper and lower case ..... $89.00. 

Optional customer defined character sets available 
Our Conversion Kit II turns your motor on and off automatically. 

Increases the life o f your printer: ..... $95.00. 

Both kits require NO soldering, etchcuts, software change, 

interface or program modifications. Installs in minutes with just a 

screw driver 


We are the original Centronics add-on company. 
Don't be fooled by immatations! 

NOW USE YOUR CENTRONICS PARALLEL 

PRINTER ON ANY COMPUTER WITH A 


SERIAL PORT! 

AVAILABLE IN FOUR MODELS, ALL WITH 


SWITCHABLE BAUD RATES 

~	 CSP · 100 

NO BUFFER ...................... ............ $175.00 
CSP· 200 
256 CHARACTER BUFFER ........ $225.00 

CSP· 200X 

X ONIX OFF PROTOCOL ............ $340.00 

CSP · 2000 

2048 CHARACTER BUFFER ....... $395.00 


And more ...... 

$ C-488 IEEE PARALLEL "LISTEN ONLY" TO 
CENTRONICS INTERFACE 
• Input IEEE 488 GPIB. Hewlett Packard HPIB, or PET compatible 
• Switchable device address 
• Disable switch for address and parallel commands $125.00 

~ PSI PARALLEL SWITCH ALLOWING TWO 

DEVICES TO SHARE ONE LINE PRINTER 


• Two parallel input ports · one parallel output port 
• Manual or remote switching control $125.00 

~ SDP-1 

A USER PROGRAMABLE SERIAL ~ 

DATA PROCESSOR WITH 

THE CAPABILITY OF 

COMBINING MULTIPLE SERIAL 

DATA OPERATIONS 

• Z·BO Microprocessor · controlled 
• 	 Buffer allocation, synchronous or asynchronous operation 


including transparent or non transparent mode. 

• 	 Code, word structure and buad rate convers ions 


Ex. ASCII to EBCID or ASCI I to BAUDOT 

• Handles baud rates of 50· 19,200 b.p.s 
• Buffer size expandable from 4K · 64K RAM memory 
• Audio cassette interface 
• Independent and separately controlled input and output ports. 

OUR QUALITY, SERVICE, WARRENTY AND PRICE 

CAN'T BE BEAT 


To order please send check or money order to; 

Service Technol~ies 

~2a~~~~~i~~~~e0~2 	 It·_..VISA 
(603) 883-5369 ,,297 - . 

Visa and Master Card accepted (include signature 
expiration date a~d phone #l 

phone orders and inquirys always welcome 
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the HP-55 programmable calcu­
lator used a slightly different 
formula, where you needed to 
know the principal, payment 
and number of periods. It looked 
like this: 

ik + 1 = ik - f(i) 
f'(i) where 

~i) = 1 - (1 + i) - n _ Principal and 
i Payment 

f'(i) is the first derivative of f(i) 

I can hear you saying, " Stop 
with the math, al ready!" The 
point of all this is that APR cal· 
cu lation is d ifficult , and that's 
why you don't see it in published 
programs. But, the t ruth o f the 
matter is t hat it can be easily 
solved by your computer. 

Short and Sweet 

The TRS-80 BASIC program in 
List ing 1 is short and sweet. The 
calculations have been broken 
down into easily d igestible por­

tions. The calculations keep 
repeat ing until the change from 
one answer to the next is equal 
to or less than 10 - 12. That's far 
better accuracy than the re­

quired 11. of one percent re ­
quired by Regulation Z. 

What about speed and ac­
curacy? Take a look at a similar 

problem and its results: 

HP-55 10.3165% 30 seconds 
T.I Bus. Analyst 10.3165% 10 seconds 
TAS-80 10.3156% 1'h seconds 

In the case of both calculators 
the result was a monthly per­
centage rate which you had to 
multiply times 12 to get APR. 
The TRS-80 output is true APR. 

It is interesting to note that 
using double prec ision w ith the 
TRS-80 accomplishes not hing of 
importance. If you're interested 
in other va lues of the direct re­
duction loan formu las, you can 
find them in many books and 
financial software. 

Here, then, is one more exam­
ple of something your computer 
can do better and faster than 
other methods, with compar­
able accuracy. Like the financial 
calculators, you don't even have 
to make a guess. The program 
does t hat for you.• 

1=; 
II Iii 

" WHO 'S THE CLOWN WHO WROTE 'I'M BEING 
HELV IN THIS COMPUTER AGAINST 

MY WILL! I ? " 



e 50 BASIC EXERCISES-BK1192-by J. P. Lamoitier. 
This book is structured around the idea that the best 
way to learn a language is through actual practice. It 
contains 50 completely exp lained exercises: s tate· 
ment and analysis of the problem, flowcharts, pro· 
grams and actual runs. Program subjects include 
mathematics, business, games, and operations re· 
search, and are presented in varying levels of d iffi. 
culty. This format enables anyone to learn BASIC rap· 
idly, checking their progress at each s tep. $12.95" 

eTHE BASIC HANDBOOK­ BK1174-by David Lien. 
This book is unique. It is a virtual ENCYCLOPEDIA of 
BASIC. While not favoring one computer over another, 
it explains over 250 BASIC words, how to use them and 
alternate strategies. If a computer does not possess 
the capabilities of a needed or specified word, t here 
are o ften ways to accom plish the same function by us· 
ing another word or combinat ion of words. That 's 
where the HANDBOOK comes in. It helps you get the 
most from your computer, be it a "bottom-of-the-line" 
micro OF an oversized monster. $14.95. • 

e LEARNING LEVEL ll­ BK1175-by David Lien. Writ­
ten especially for the TRS­80, this book concentrates 
on Level II BASIC, exploring every important BASIC 
language capabi lity. Updates are included for those 
who have studied the Level I User's Manual. Sections 
include: how to use the Editor, dual cassette opera­
tion, printers and peripheral devices, and the conver· 
sion of Level I programs to Level II. $15.95. • 

•BASIC BASIC (2ND EDITION)­ BK1026-by James 
S. Coan. This is a textbook which incorporates the 
learning of computer programming using the BASIC 
language with the teaching of mathematics. Over 100 
sample programs illustrate the techniques o f the BA­
SIC language and every section is followed by practi· 
cal problems. This second edition covers character 
string handling and the use of dat a fi les. $10.50. • 

•ADVANCED BASIC-BK1000- Applicat ions, includ· 
ing strings and files, coordinate geometry, area, se· 
quences and series, simulation, graphing and games. 
$10.75" 

•SIXTY CHALLENGING PROBLEMS WITH BASIC 
SOLUTIONS (2nd Edition)­ BK1073 - by Donald 
Spencer, provides the serious student of BASIC pro­
gramming with interesting problems and solutions. N o 
knowledge of math above algebra required. Includes a 
number of game programs, as well as programs for 
financial interest, conversions and numeric manipula· 
tions. $6.95. • 

ePROGRAMMING IN PASCAL-BK11 40-by Peter 
Grogono. The computer programming language 
PASCAL was t he fi rst language to embody in a coher· 
ent way the concepts of structured program mi ng, 
which has been defined by Edsger Dijkstra and C.A.R. 
Hoare. As such, it is a landmark in the development of 
programming languages. PASCAL was developed by 
Niklaus Wirth in Zurich; it is derived from the language 
ALGOL 60 but is more powerfu l and easier to use. 
PASCAL is now widely accepted as a usefu l language 
that can be efficiently implemented, and as an ex­
cellent teaching tool. It does not assume knowledge of 
any other programming language; it is therefore suit­
able for an introductory course. $12.95. • 

• PASCAL-BKl 188­ by Paul M. Chirlian. Professor 
Chirlian's textbook combines a simple approach to the 
PASCA L language with comprehensive coverage on 
how a computer works, how to use a f lowchart, work­
ing from a terminal as well as batch operation and 
debugging. Special attention is paid to idiosyncrasies 
of the language and syntax flowcharts abound for t he 
convenience of the experienced programmer. Well in­
dexed. $ 12.95. 

•INTRODUCTION TO PASCAL-BKl 189­ by Rodnay 
Zaks. A step-by-step introduction for anyone wanting 
to learn the language quickly and completely. Each 
concept is explained simply and in a logical order. All 
features of the language are presented in a clear, easy­
to-understand format wi th exercises to test the reader 
at the end of each chapter. It describes both s tandard 
PASCAL and UCSD PASCAL, the most widely used 
dialect fo r small computers. No computer or program· 
mi ng experience is necessary. $14.95. • 

• 40 COMPUTER GAMES­ BK7381 ­ Forty games in all 
in nine different categories. Games for large and small 
systems, and even a section on calculator games. Many 
versions of BASIC used and a wide variety of systems 
represented. A must for the serious computer games­
man. $7.95 " 

eBASIC COMPUTER GAMES-BK1074­ 0 kay, so 
once you get your computer and are running in BASIC, 
t hen what? Then you need some programs in BASIC, 
t hat's what. This book has 101 games for you from very 
simple to real buggers. You get the games, a descrip­
tion o f the games, the listing to put in your computer 
and a sample run to show you how they work. Fun. Any 
one game will be worth more than the price o f the book 
for the fun you and your family will have with it. $7.50. • 

eMORE BASIC COMPUTER GAMES-BK1182 -
edited by David H. Ahl. More fun in BASIC' 84 new 
games from the people who brought you BASIC Com· 
pu terGames. Includes such favori tes as Minotaur(bat­
tle the mythical beast) and Eliza (unload your troubles 
on the doctor at bargain rates). Complete with game 
description, listing and sample run. $7.50. • 

•PAYROLL WITH COST ACCOUNTING-IN BASIC­
BK1001-by L. Poole & M. Borchers, includes program 
listings with remarks, descriptions, d iscussions of the 
principle behind each program, file layouts, and a com­
plete user's manual w ith s tep-by­s tep instructions, 
flowcharts, and simple repo rts and CRT di splays. Pay­
ro ll and co st account ing features include separate 
payrol ls for up to 10 companies, ti me-tested interac­
tive data entry, easy correction of data entry errors, job 
cost ing (labor of distribut ion), check print ing with fu ll 
deduction and pay detail, and 16 different printed re· 
ports, including W·2 and 941 (in CBASIC). $20.00. • 

•SOME COMMON BASIC PROGRAMS­ BK1053­
published by Adam Osbo rne & Associates, Inc. Perfect 
for non-technical computerists requir ing ready-to-use 
programs. Business programs, plus miscellaneous 
programs. Invaluable for the user who is not an ex­
perienced programmer. All wil l operate in t he stand· 
alone mode. $14.99 paperback. 

ePIMS: PERSONAL INFORMATION MANAGEMENT 
SYSTEM-BK1009-Learn how to unleash the power 
ol a personal computer for your own benefit in this 
read y- to- use data-base man agement program . 
$ 11.95." 

-.MONEY.MAKING­--. 

I 

e HOW TO MAKE MONEY WITH COMPUTERS­
BK1003-l n 10 informat ion-packed chapters, Jerry 
Felsen describes more than 30 computer-related, 
money-making, high profit, low capital i nvestment op­
portunit ies. $15.00. • 

e HOW TO SELL ANYTHING TO ANYBODY-BK7306­
According to The Guinness Book of World Records, the 
author, Joe Girard, is " the world's greatest salesman." 
This book reveals how he made a fortune-and how you 
can, too. $2.25. • 

•THE INCREDIBLE SECRET MONEY MACHINE­
BK 1178-by Don Lancaster. A different kind of " cook­
book" from Don Lancaster. Want to slash taxes? Get 
free vacations? Win at investments? Make money from 
something t hat you like to do? You' ll f ind this book 
essential to give you the key insider details of what is 
really involved in s tarti ng up your own money machine. 
$5.95.· 

•Use the order card in the back of t his magazine or itemize your order on a separate 
piece of paper and mail to 80 Microcomputi ng Bookshelf • Peterborough NH 03458. 
Be sure to include check or detailed credit card information. 

No C.O.D. orders accepted. All above add $1.00 hand ling. Please allow 4-6 weeks for 
delivery. Questions regarding yourorder" Please write Customer Service at the above 
address. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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•INSIDE LEVEL 11-BK1183-For machine language 
programmers! This is a comprehensive reference 
guide to t he Level II ROMs, allowing easy utilization of 
the sophisticated routines they contain. It concisely 
explains set·ups, calling s-equences, variable passage 
and 110 routines. Part II presents an entirely new com· 
posite program structure which unloads under the ANEW 

e M/CROCOMPUTfNG CODING SHEETS Microcom· 
puting' s dozen or so programmers wauldn't try to work 
wi thout these handy scrat ch pads, which help prevent 
t he little errors that can cost hours and hours of pro­

SYSTEM command and executes in both BASIC and 
machine code with the speed and efficiency of a com­
piler. Special consideration is given to disk systems. 
$15.95. ' 

•PROGRAMMING THE Z-80- BK1122-by Rodnay 
Zaks. Here is assembly langua-0e programming for the 
Z-80 presented as a progressive, s1ep-by-step course. 
This book is both an educational text and a selt­
contained reference book, useful to both the beginning 
and the experienced programmer who wish to learn 
about the Z-80. Exercises t o test the reader are includ­
ed. $14.95 • 

e Z·80 SOFTWARE GOURMET GUIDE AND COOK­
BOOK- BK1045-by Nat Wadswor1h. Scelbi 's newest 
cookbook! This book con1ains a complete description 
of the powerful Z-80 instruction set and a wide var iety 
of programming information. Use the author's ingre­
dients including routines, subroutines and short pro­
grams, choose a time-tested recipe and start cooking!
$16.99.' 

eZ·80ASSEMBLY LANGUAGE PROG RAMMING ­
BK1177-py Lance A. Leventhal. This book thoroughly 
covers the Z-80 instruction set, abounding in simple 
programming examples which illustrate software de· 
velopment concepts and actual assembly language 
usage. Features include Z-80 1/0 devices and interfac­
ing methods, assembler conventions, and compari­
sons with 8080A/8085 instruction sets and interrupt 
structure. $16.99. • 

TEST 
EQUIPMENT 

-LIBRARY­
• VOL I COMPONENT TESTERS-LB7359- ..how 
to build transistor testers (8), d iode testers (3), IC test­
ers (3), voltmeters and VTVMs (9), ohmmeters (8 differ­
ent kinds), inductance (3), capacity (9), Q measure­
ment, crystal checking (6), temperature (2), aural 
meters for the blind (3) and all sorts of miscellaneous 
data on meters ... using them, making them more ver· 
sati le, making standards. Invaluable book. $4.95. • 

e VOL II AUDIO FREQUENCY TESTERS- LB7360­
. . . jam packed with all kinds of audio frequency test 
equipment. If you 're into SSB, RTfY, SSTV, etc., this 
book is a must for you . . . a good book tor hi-f i addicts 
and experimenters, too! $4.95: 

•VOL 111 RADIO FREQUENCY TESTERS-LB7361 ­
Radio frequency waves, the common denominator of 
Amateur Radio. Such items as SWR, antenna im· 
pedance, line impedance, rt output and field strength; 
detailed instructions on testing these items includes 
sections on signal generators, crystal calibrators, grid 
dip oscillators, noise generators, dummy loads and 
much more. $4.95. • 

•VOL IV IC TEST EQUIPMENT -LB7362-Become a 
troubleshooting wizard! In this fourth volume of the 73 
TEST EQUIPMENT LIBRARY are 42 home construction 
projects for building test equipment to work with your 
ham station and in servicing digital equipment. Plus a 
cumulative index for all four volumes for the 73 TEST 
EQUIPMENT LIBRARY. $4.95. ' 

PROGRAMMING 
-SERIES-

The Microprocessor Software Engineering Series by 
John Zarrella provides common sense descriptions of 
advanced computer system topics for engineers, pro­
grammers and development managers. Each volume is 
a self-contained review of a software engineering 
topic, explaining fundamental concepts in easy-to·un· 
derstand language and describing sophisticated soft­
ware tools and techniques. Detailed glossary of tech· 
nical jargon 1s included in each volume. This series wi l l 
help you find the solutions to your software problems. 

•OPERATING SYSTEMS: CONCEPTS AND PRINCI· 
PLES- BK1193-Presents an overview of the basic op­
erating system types, their components and capabi l­
ities. $7.95. • 

e WORD PROCESSING AND TEXT EDITING - BK1194 
-Provides a fi rm basis for understanding word pro­
cessing terminology and for comparing systems. 
$7.95.' 

•SYSTEM ARCHITECTURE- BKt195 - Present s a 
detailed overview of advanced computer system 
design including object architecture and capability· 
based addressing. $9.95. • 

-6502­
•PROGRAMMING THE 6502 (Third Edition)-BK1005 
-Rodnay Zaks has designed a self-contained text to 
learn programming, using the 6502. It can be used by a 
person who has never programmed before, and should 
be of value to anyone using the 6502. The many exer­
c ises will allow you to test yourself and practice the 
concept s presented. $12.95.' 

• 6502 APPLICATIONS BOOK-BK1006-Rodnay Zaks 
presents practical-application techniques for the 6502 
microprocessor, assuming an elementary knowledge of 
microprocessor programming. You will bui ld and design 
your own domeslic-use systems and peripherals. Self· 
test exercises included. $12.95. • 

e6502 ASSEMBLY LANGUAGE PROGRAMMING­
BK1176-by Lance A. Leventhal. This book provides 
comprehensive coverage of the 6502 microprocessor 
assembly language. Leventhal covers over 80 program­
ming examples from simple memory load loops to 
complete design projects. Features include 6502 as­
sembler conventions, input/output devices and inter­
facing methods, and programming the 6502 interrupt 
system. $16.99. • 

e6502 SOFTWARE GOURMET GUIDE AND COOK· 
BOOK-BK1055- by Robert Findley. This book intro­
duces the BASIC language programmer into the realm 
o f machine-language programming. The description of 
the 6502 structure and instruction set, various 
routines, subroutines and programs are the ingredi­
ents in this cookbook. "Recipes" are included to help 
you put toget her exactly the programs to suit your 
taste. $12.95.' 

gramming time. Available tor programming is Assem­
bly/Machine Language (PD1001), which has columns 
for address, instruction (3 bytes), source code (label, 
op code, operand) and comments; and for BASIC 
(PD1002) which is 72 columns wide. 50 sheets to a pad. 
$2.39.' 

-8080/8080A-6800­
•8080A/8085 ASSEMBLY LANGUAGE ·PROGRAM· 
MING-by Lance Leventhal - BK1004-Assembly lan­
guage programming for the 8080A/8085 is explained 
with a descript ion of the func tions of assemblers and 
assembly instruc tions, and a d iscussion o f basic soft­
ware development concepts. Many ful ly debugged, 
practical programs are included as i s a special section 
on s tructured programming. $ 15.99. • 

e8080 PROGRAMMING FOR LOG IC DESIGN ­
BK1078-ldeal reference for an in-depth understand­
ing of the 8080 processor. Application-oriented and t he 
8080 is discussed in light of replac ing conventional, 
hard-wired logic. Pract ical design considerations are 
provided for the implementation of an 8080-based con­
t rol system. $9.50. • 

e8080SOFTWARE GOURMET GUIDE A ND COOK· 
BOOK- BK1 102-lf you have been spendi ng too much 
time developing simple rout ines tor your 8080, t ry th is 
new book by Scelbi Computing and Robert Findley. De­
scribes sort ing, search ing, and many other rou tines for 
the 8080 user. $12.95. • 

e 6800 PROGRAMMING FOR LOGIC DESIG N ­
BK1077-0rien ted toward the industrial user, this 
book describes the process by which conventional 
logic can be replaced by a 6800 microprocessor. Pro· 
vides pract ical information that allows an experi · 
menter to design a complete micro control system 
from the " ground up." $9.50. • 

e6800 SOFTWARE GOURMET GUIDE AND COOK· 
BOOK-BK1075-Like its culinary cousin, The 8080 
Gourmet Guide, this book by Scelbi Computing and 
Robert Findley describes sort ing, searching and other 
rout ines- this t ime for t he 6800 user. $ 12.95.' 

-COOKBOOKS­
•CMOS COOKBOOK-BK1011-by Don Lancaster. 
Details the application of CM OS, the low power logic 
family suitable for most applicat ions presently 
dominated by TTL. Requ1red read ing for every serious 
digita l experimenter' $10.50. • 

•TVT C00KBOOK - BK1064-by Don Lancaster. De· 
scribes the use o f a standard television receiver as a 
microprocessor CRT terminal. Explains and describes 
character generation, cursor control and interface in· 
lormat ion in typical, easy-to-understand Lancaster 
style. $9.95. • 

•TTL COOKBOOK- BK1063-by Don Lancaster. Ex­
p la ins what TTL is, how it works, and how to use it. Dis· 
cusses practical applications, such as a dig ital coun­
ter and display system, events counter, electronic 
stopwatch, digital voltmeter and a digital tachometer. 
$9.50. ' 

·Use the order card in the back of this magazine or itemize your order on a separate No C.0.D. orders accepted. All above add $1 .00 handling. Please allow 4-6 weeks for 
piece ol paper and mail to 80 M icrocomputing Bookshelf • Peterborough NH 03458. delivery. Questions regard ing your order" Please wnte Customer Service at the above 

address. 
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•HOBBY COMPUTERS ARE HERE!-BK7322-lf you 
want to come up to speed on how computers work... 

INTRODUCTION 
TO 

MICROCOMPUTERS 
(VOL. 0-111) 

•AN INTRODUCTION TO MICROCOMPUTERS, VOL. 0 
-BK1130-The Beginner's Book- Written for readers 
who know nothing about computers-for those who 
have an Interest in how to use computers-and for 
everyone else who must live with computers and 
should know a li ttle about them. The first in a series of 
4 volumes, this book will explain how computers work 
and what they can do. Computers have become an in­
tegral part of life and society. During any given day you 
are affected by computers, so start learning more 
about them with Volume O. $7.95. • 

• VOL. 1- BK1030-2nd Edition completely revised. 
Dedicated to the basic concepts of microcomputers 
and hardware theory. The purpose of Volume I Is to 
g ive you a thorough understanding of what microcom­
puters are. From basic concepts (which are covered in 
detail), Volume I builds the necessary componenls of a 

•MICROSOFT BASIC DECODED AND OTHER 
MYSTERIES-BK1186-by James Farvour. From the 

~;'/r~'Jr,J~~1c:?~~~~~;Y~~r~~~:~f/lt l~n~~ ~rt:,~ 
ments for the disassembled Level II ROMs, six addl· 
tlonal chapters describing every BASIC subroutine, 
with assembly language routines showing how to use 
them. Flowcharts for all major routines give the reader 
a real insight Into how the interpreter works. $29.50. 

alone. $22.50. • 

e MICROPROCESSOR INTERFACING TECHNIQUES 
-BK1037-by Austin Lesea & Rodnay Zaks-will 
teach you how to Interconnect a complete system and 
Interface it to all the usual peripherals. It covers hard­
ware and software skills and techniques, Including the 
use and design of model buses such as the IEEE 488 or 
5-100. $15.95: 

UNDERSTAND IT­ BK7325­ by Sam Creason. The elec­
tronics hobbyist who wants to build his own microcom­
puter system now has a practical " How-To" guidebook. 
This book is a combination technical manual and pro­
gramming guide that takes the hobbyist step-by-step 
through the design, construction, testing and debugging 
of a complete microcomputer system. Must reading for 
anyone desiring a true understanding of small computer 
systems. $9.95. • 

·Use the order card in the back of this magazine or itemize your order on a separate 
piece of paper and mail to 80 Microcomputlng Bookshelf • Peterborough NH 03458. 
Be sure to include check or detailed credit card information. 

No C.O.D. orders accepted. All above add $1.00 handling. Please allow 4-6 weeks for 
delivery. Questions regarding your o rder? Please write Customer Service at the above 
address. 

-SPECIAL INTERESTS­

e~
~THE CP/M HANDBOOK (with MP/M)-BK1187-by 

Rodnay Zaks. A complete guide and reference hand· 
book for CPIM-the Industry standard in operating 
systems. Step-by-step instruction for everything from 
turning on the system and Inserting the diskette to cor­
rect user discipl ine and remedial action for problem 
situations. This also includes a complete discussion 
of all versions of CPIM up to and including 2.2, MPIM 
and COOS. $14.95• . 

e INTRODUCTION TO TRS·80GRAPHICS-BKl180­
by Don Inman. Dissatisfied with your Level I or Level II 
manual's coverage of graphics capabilities? This well· 
structured book (suitable for classroom use) is ideal 
for those who want to use all the graphics capabilities •TOOLS & TECHNIQUES FOR ELECTRONICS­
built Into the TRS-80. A tutorial method is used with BK7348-by A. A. Wicks·is an easy-to-understand book 
many demonstrations. It Is based on the Level I, but all written for the beginning kit builder as well as the ex­
material is suitable for Level II use. SB.95. • perienced hobbyist. It has numerous pictures and 

descriptions of the safe and correct ways to use basic 
eTRS-80 DISK AND OTHER MYSTERIES- BK1181­ and specialized tools for electronic projects as well as 
by Harvard C. Pennington. This is the definitive work specialized metal working tools and the chemical aids 
on the TRS-80 disk system. It Is lull of detailed " How which are used in repair shops. $4.95. • 
to" information with examples, samples and In-depth 
explanations suitable for beginners and professionals 
alike. The recovery of one lost file is worth the price •HOW TO BUILD A MICROCOMPUTER-ANDREALLY 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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•YOUR FIRST COMPUTER-BK1191-by Rodnay 
Zaks. Whelher you are using a computer, thinking 
about using one or considering purchasing one, this 
book is indispensable. It explains what a computer 
system is, what it can do, how it works and how to 
select various components and peripheral units. It is 
written in everyday language and contains invaluable 
information for the novice and the experienced pro­
grammer. (The first edi tion of this book was published 
under the title " An Introduction to Personal and 
Business Computing".) S7.95. 

e SOME OF THE BEST FROM KILOBAUD MtCROCOM· 
PUTING-BK7311-A collection of the best articles that 
have appeared in Kilobaud MICROCOMPUTING. Includ­
ed is material on the TRS-00 and PET systems, CPIM, the 
8080/8085/Z-80 chips, the ASR-33 terminal. Data base 
management, word processing, text editors and file 
structures are covered too. Programming techniques 
and hard-core hardware construction projects for 
modems, high speed cassette interfaces and TVTs are 
also included i n this large format, 200 plus page edition. 
$10.95: 

microcomputer system. This book highlights the dif­
starts with fundamentals and explains the circuits, and 
hardware and software .. . this is an excellent book. It 

ference between minicomputers and microcomputers. 
the basics of programming, along with a couple of TVT $12.99. · 
construction projects, ASCll-Baudot, etc. This book has •VOL. 11- BK1040 (with binder)-Contains descrip·
the highest recommendations as a teaching aid. $4.95.• lions of individual microprocessors and support 

devices used only with the parent microprocessor. 
e UNDERSTANDING AND PROGRAMMING MICRO· Volume II describes all available chips. $31.99 • 
COMPUTERS-BK7382- A valuable addition to your 
computing library. This two-part text includes the best •VOL. 111- BK1133 (w ith binder)-Contains descrip­
articles that have appeared in 73 and Kilobaud tions of al l support devices that can be used with any 
Microcomputing magazines on the hardware and soft­ microprocessor. s21.9Q• 
ware aspects of microcomputing. Well-known authors 
and well-structured text helps the reader get involved. 
$10.95. FOR THE 
•THE NEW HOBBY COMPUTERS-BK7340-This 
book takes it from where "HOBBY COMPUTERS ARE 
HERE!" leaves off, with chapters on Large Scale l ntegra· ELECTRONICS 
tlon, how to choose a microprocessor chip, an introduc­
tion to programming, low cost 110 for a computer, com- HOBBYIST­~uJ~~. ~~~:~~~e! ~en~~1~Yss"!~r.'~~m~~~uss ~a~ne1 
Only $4.95: 



Why use their flexible discs: 

Ampex, Athana, BASF, Caelus, Control Data, Dysan, 


IBM, lnmac, K-Line, Maxell, Nashua, Scotch, 

Shugart, Syncom, 3M, Verbatim or Wabash 


when you could be using 


MEMOREX 

for as low as $1.99 each? 


Find the flexible disc you' re now using on our cross reference list... 
then write down the equivalent Memorex part numberyou should be ordering. 
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Memorex Flexible Discs.. . The Ultimate in Memory Excellence 
Qual ity 
Memorex means quality products tha t you can depend on. 
Quality control at Memorex means starting with the best 
materials available. Continual surveillance throughout the 
entire manufacturing process. The benef it o f Memorex's years 
of experience in magnetic media production, resu lting, for 
instance, in proprietarycoating formulatlons. The most sophis· 
ticated testing proceduresyou'll f ind anywhere inthe business. 

100 Percent Error Free 
Each and every M emorex Flexible Oise Is cert ified to be 1oo 
percent error free. Each t rack of each flexible disc is tested, 
individually, to Memorex's stringent standards of excellence. 
They test signal amplitude, resolution, low-pass modulation, 
O\lerwrite, missing pulse error and ex tra pulse error. They are 
torque-tested, and competitively tested on drives available 
from almost every major drive manufacturer in the industry 
including drives that M emorex manufacturers. Rigid quality 
audits are built into every step of the manufacturing process 
and s tringent testing result in a standard of excellence that 
assures you. our customer, of a quality product designed for 
increased data reliability and consistent top performance. 

Customer-Orien ted Packaging 
M emorex's commitment to excellence does not stop with a 
quality product. Theyare proud of their flexible discs and they 
package them with pr ide. Both their packaging and their 
labeling have been des~ned with your ease of identification 
and use In mind. The desk·top box containing ten discs is 
convenient for filing and s1orage. Both box labels and jacket 
labels provide full information on compatibility, density, sec­
toring, and record length. Envelopes wilh multi-languagecare 
and handling Instructions and color·coded removable labels 
are included. A write-protect feature is avallable to provide 
data security. 

Full One Year Warranty - Your A ssurance of Quality 
M emore:ic: Flexible Discs will be replaced free o f charge by 
M emorex if they are found to be defective in materials or 
workmanship within one year o f the date o l purchase. Other 
than replacement, Memorex will not be responsible for any 
damages o r losses(including consequential damages) caused 
by the u se of Memorex Flexlble Discs. 

Quantity Discounts Avallable 
M emorex Flexible Discs are packed 1 0 discs to a carton and 
10 cartons to a case. Please order only in increments of 100 
units for quantity 100 pricing. We are also w illing to accom· 
modate your smaller orders. Quantities less than 100 uni ts are 
available in increm ents of l 0 units at a 1 0% surcharge. 
Quantity discounts are a lso available. Order 500 or more 
discs at the same time and deduct 1%; 1,000 or more saves 
you 2 %; 2,000 or more saves you 3%; 5,000 or more saves you 
5%; 10,000 or more saves you 7%; 25,000 or more saves you 
8%; 50,000 or more saves you 9% and 100,000 or more discs 
earns you a 10% discount off our super low quantity 100price. 
Almost all Memorex Flexible Discs are immediately available 
from CE. Our warehouse facilities are equipped to help usget 
you the quality product you need. whenyou need It. If you need 
further assistance to find the flexible disc thars right for you, 
call the Memorex compat ibility hotline. Dial 800-538-8080 
and askfortheflexible disc hotline extension 0997. In California 
dial 800-672-3525 extension 0997. 

Buy w ith Confidence 
Toget the fastest delivery from CE of your Memorex Flexible Discs, 
send or phone your order directly lo our Compul er Products 
Division. Be sure to ca lculateyour price using the CE prices In this 
ad. Mtchigan residents please add 4CW; sales tax. Wrinen purchase 
orders are accepted from approved government agencies and 
most well rated firms at a 1 Mt, surcharge for nel 10 billing. All sales 
are subject to availability. All sates are final. Prices. terms and 
specifications are subject to change without notice. Out of stock 
It ems will be placed on backorder aulomallcally unless CE is 
instructed differently. International orders are in\lited with a $20.00 
surcharge for special handling in addition to shipping charges. All 
shipments are F.0 .B. Ann Arbor, Michigan. No COD's please. Non­
certified and foreign checks require bank clearance. 

Mail orders lo: Communications Electronics, Box 1002, Ann 
Arbor, Michigan 48106 U.S.A. Add SS.COpercase or partlal·case of 
100 8-inch discs or $6.00 per case of 100 51/•·inch mini-discs for 
U.P.S. ground shipping and handling Inthe continental U.S.A. II you 
have a Master Charge or Visa card, you may call anytime and place 
a credit card order. Order toll· f ree In the United States. Call 
anytime 800·521-4414, If you are outside the U.S. or in Mich igan. 
dial 313-994·4444. Dealer In quiries Invited. All order lines at 
Communications Electronics are staffed 24 hours. 

Copyright " 1981 Communications Electronics"" 

~ tn ~-V/S4 l• 

Order Toll-Free! 
(800) 521-4414 

For Data Reliability- Memorex Aexlble Discs 

-~OMMUNICATIONS 

..ELECTRONICS™ ..-263 

Computer Products Division 
854 Phoenix O Box 1002 O Ann Arbor, Mic higan 48 106 U.S.A. 
Call TOLL· FREE (800) 521 ·441 4 or out1lde U.S.A. (313) 9114•4444 



DRIVE 

Includes: Case and 
Power Supply 

Fully tested 
Guaranteed for 90 days! 

Here's why the MPl/B-51 
is the drive for success: 

• 40 tracks 

• 5 ms track-to-track 

• Auto-eject 

•Hi-Temp stability 

• Fully-closable door 

• Speed constant <11f2% 

• Double density head 

• Optical sensors-no switches 

• 102K per disk 

ADDS MORE POWER 
TO YOUR SYSTEM 

Fully TRS-80® 
Compatible 

MPI B/51 DISK 

Save time ... Order by phone 
Toll free: 1 • 800·621 ·3229 

IN ILLINOIS CALL: 312·987·1 024 

Other Money Savings Opportunities 
Order by Phone or Mail 

CABLES 

2 Drive Cable ........$29.00 

4 Drive Cable ........$39.00 


Diskettes 

Verbatim ........ .... 10 for 
$31.00 

Dysan ............. 10 for 
$41.00 

Plastic File Box . ... .. . $3.95 

Operating Systems 

TASDOS 2.3 ... .. ... . $14.95 
40 Track Patch . .... . . $9.95 
NEWDOS + 

40 track ....... ... $99.00 

Newdos 80 ...... .. $139.00 

TASDOS Manual ......$5.95 

MIDWEST COMPUTER PERIPHERALS 
1487 S. Mlchlg1n Ave. Chlc1go, IL 80e05 

TRS·8!l 

16K Model Ill ......$899.00 
Expansion Interface 

!;JK ........... . $274.00 

Printers 

Centronics 737·1 ....$815.00 
IDS460 ........ .. . $1219.00 
Epson MX 80 ...... $550.00 
Okldata M80 . .... . $679.00 

Microline 82 . .. .. $862.00 
Mlcroline83 .... $1099.00 

Okldata prices Include tractors 
NEC Spinwrlter 5530 

(freight collect) S2579.00 
16K Memory Kits 

Prime NEC 200ns dynamic 
RAM. Comes with complete 
instructions .. . ...... $39.00 

MPI Service 
Manual. ..........$3.00 

MPI Engineering 
Manual ........ .. $30.00 

030181 

TRS-80'" TANDY CORP. 

IWlictvvetst ••••••••••••••••••••••••••••••••••••••••• 
1467 S. MICHIGAN• CHICAGO, ILLINOIS 60605 

Computer 
Peripherals -~~ 

030181 
ACCEPTED! 

Quantity Description $each Total 

6% Ill. Tax 

TOTAL 

D Check enclosed {Mon. Order $10.00) 

Bill my 0 Visa 0 Am Ex 
0 Master Charge 
Acc. No. __________ _ Exp._ ___ 

D Please send catalog 

Address _____ ______________ 

City _____ _ _____ State ___ Zip ___ 

http:S2579.00


SOFTWARE for your

TRS-80® 


How to order software above . . . 
Write or phone us. Include Name of program and Cat No. Mention this ad w hen 
ordering and we' ll pay shipping and handling (UPS ground). 

ELECTifDNIC5 
(formerly HOBB YWORLO ELECTRONICS) 

19511 Business Center Drive, Dept V6, Northridge, CA 91324 ..- 23 

Call Toll Free: (800) 423-5387 (Outside California) 
California & Outside USA: (213) 886-9200 

OATASOFT 

SIGMON 
Attention to TRS-80 Color Computer 

Owners! A comp lete machine lan­
guage development tool for you. Con­
tains: monitor, disassembler, mini 
assembler, and debugger. 
Cat No. 3036 TRS-80 Color 

Computer, Cass. $29.95 

CRYSTAL WARE 

GALACTIC 
QUEST 

Combines action and adventure in 
one game! Battle Vagan Warships as 
you seek your fortune by trading on 64 
planets in three galaxies. Real-time, 30 
graphics and sound effects for your 
TRS-80. 
Cat No. 3028 TRS-80 Mod I, L2, 

32K, Disk. $29.95 

VISIT OUR 

RETAIL STORES 


~Computers 

19511 Business Ctr. Dr. 2301 Artesia Blvd. 

Northridge, CA Redondo Beach, CA 
(213) 886·9200 (213) 370·5556 

l::================:::L_­
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DATASOFT 

S.E.C.S. 
(Screen Edit Control System) 

Provides enhanced BASIC capabili­
ties to your TRS-80 Color Computer. In­
c ludes: full screen editor, cursor con­
trol , auto repeat, insert, delete, 
relocate and more. 
Cat No. 3037 TRS-80 Color 

Computer, Cass. $29.95 

CRYS TAL WARE 

SANDS OF MARS 

The next generation of Adventure. 

30 graphics and sound combine for 
hours of enjoyment. Contains over 186 
scenarias of Martian terrain. One of the 
best programs of this type we've 
found. 
Cat No. 3031 TRS-80 Mod I, L2, 

48K, Disk $39.95 

Ask for a copy of our FREE HW Catalog ... I
Hundreds of hardware and software produc ts I
for your TRS-80. Send in this coupon o r call I
us today ! I 
Name___________ _ ~ 	I 
Company____ _ _______ 	 I 

IAddress _ _ _________ _ 
ICity State I 

Zip I 
- - - - - - - - - - - - - - - - - -' 



f fJllJ -tttTRS-BO® 
CENTRONICS 779 
Same as Radio Shack Line Printer I $ 799 
LIST PRICE $1350 OUR PRICE 

CENTRONICS 737 
Featuring Correspondence, Quality and 
Proportional Spacing LIST $995 $799 

(Ship freight collect) 

Receive factory Rebates from 
Centronics with coupon from MMM 

CENTRONICS 730 
Same as Radio Shack 

Line Printer 11 


LIST $795 $599 
OUR PRICE • 

less rebate of 100. 
net cost:$"99 

(add $7 .50 for shipping) 

TM TRS-80 is a trademark 

of Radio Shack 


. OUR PRICE • 

less rebate of 150. 
net cost: $t;"9 

(add $7.50 for shipping) 

Disc Drive 
Values 
for TRS-80 
Your Choice 
5 1,1,i" Disk Drives 
Shugart, 
MPl-51 , or Tandon 
wlcase & Power Supply 

$499 VALUE 

MMM PRICE ONLY 

$329 
2for$638

1"'24 

Ml·ni· Mi·cro Mart Inc 161aJamesstreet, svracuse,NY 13203 
' • (315) 422-4467 TW X 710-541-0431 
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With The LOBO LX-80 Expansion Interface 

Now you can realize all the power and 
potential of your TRS-80*, Model 1. If it's 
add-on memory you need, your LX-80 can 
accommodate up to four 51/4-inch, single­
or double-density 35, 40 or 80 track mini­
floppies, four 8-inch floppies (single or 
double sided}, and up to eight Winchester 
fixed disk-drives (51/4 " . 8" , 14"}. 

LOBO's powerful new LDOSTM operating 
system, provided with your LX-80, allows 
for the use of any eight drives, in any 
combination, single or double density. 

And there's more ... lots more. There are 
two parallel ports (standard}, two serial 

ports (opt ional}, a keyboard ROM override 
switch, and a 32K memory expansion 
(optional}. Send for a free LX-80/TRS-80 
cost performance comparison chart. 

For the full story on how the LX-80 can 
expand your TRS-80, see your nearest 
LOBO dealer, or write or call : 
'TRS-80 Is a registered trademark o f Radio Shack, a Tandy Company. 

INTERNATIONAL 

LOBO DRIVES INT'L 
354 South Fairview Ave. 
Goleta, CA 93117 
(805} 683-1576 v 15 



Frustrating isn't it! No matter how 
much you speed up your program 
it still seems to take forever to save 
data onto a cassette. Wouldn't it 

digital data only, the ESF suffers 
from none of the drawbacks of 
cassettes - without the expense of 
disks. 

be great ifsomeone could design a 
mass storage system with the speed 
of a disk, but at half the cost? 
Exatron did, the Exatron Stringy 
Floppy (ESF) . 

Totally self-contained, the ESF 
is an extremely fast, reliab e, and 
economical alternative to c;assotte[:-.: 
or disk storage of p~'"'Ot-~ 
data. All of the ESF's opeli!iops ~·~~~ 
are under the computer's ~ 
with nobuttons, s\'fltches, ~ 
levers to actiust or forget.; 

The ESP uses a minhltui'Ol"ta~~ 
cartridge, about the ~ of 
ness card, called a wafer. 
transport mechanism uses a • 
dri e motor with only tme Jh._.,,IUIF' "'' 

art. Designed to read Ilic:\: 
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