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Connecting with The Sourcer 
Used with a modem, CPS prO\'idcs the connection to infonna· 
lion utili1ies, such as The Source~Dow Jones, and . others. 
Additionally, CPS provides the connection·to big-time electronic . 
mail with programs such as Micro Courie~and Micro Telegranf!> 
and other data transfer programs. 
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•• ( 408) 438-6650 TWX: 910 598-4504 .. 
... 

~ .. "' .. ' '\ .'t. 
·,..A ' •, • ... ~ ... • 'ft" • : ~ ( 

f •· I ,. ·~ ' .. . .. . . ' 
..; 

JI • ' 

. ' 
.. 

' .. 
< 

.. 



IF YOU'RE WAITING FOR THE 
PRICE OF WORD PROCESSORS 

TO FALL WITHIN REASON, 

•++,.ii ·1·!.iilf 

Everyone expected it would happen 
sooner or later ... with Word Pro PLUS'" 
it already has! Now all the marvelous 
benefits of expensive and advanced 
word processing systems are available 
on Commodore computers, America's 
largest selling computer line. WordPro 
PLUS, when combined with the new 80 
column CBM 8032, creates a word pro­
cessing system comparable to virtually 
any other top quality word processor 
available- but at savings of thousands 
of dollars! 

New, low cost computer technology is 
now available at a f raction of what you 
would expect to pay. This technology 
allowed Commodore to introduce the 
new and revolutionary CBM 8032 
Computer. 

WordPro PLUS turns this new CBM 
8032 Computer into a sophisticated, 
time saving word processing tool. With 
WordPro PLUS, documents are dis­
played on the computer's screen. Edit­
ing and last minute revisions are simple 
and easy. No more lengthy re-typing 
sessions. Letters and documents are 
easily re-called from memory storage 
for editing or printing with fina l drafts 
printed perfectly at over five hundred 
words per minute! 

Our nationwide team of professional 
dealers will show you how your office 
will benefit by using WordPro PLUS. At 
a price far less than you realize. 

Invest in your office's future ... 
Invest in Word Pro PLUS . .. 
Call us today for the name of the 
WordPro PLUS dealer nearest you. 

Professional Software Inc. 
166 Crescent Road 
Needham, MA 02194 
(617) 444-5224 
TELEX: 95 15 79 



Turn your Apple into the world's 
most versatile personal computer. 

The SoftCard™ Solution. SottCard 
turns your Apple into two computers. 
A Z-80 and a 6502. By adding a Z·80 
microprocessor and CP/M to your 
Apple. SoftCard turns your Apple into 
a CP/ M based machine. That means 
you can access the single largest body 
of microcomputer software in exist· 
ence. Two computers in one. And. the 
advantages of both. 
Plug and go. The SoftCard system 
starts with a Z -80 based circuit card. 
Just plug it into any slot (except 0) of 
your Apple. No modifications required. 
SoftCard supports most of your Apple 
peripherals, and, in 6502-mode. your 
Apple is still your Apple. 

CP/ M for your Apple. You get CP/M 
on disk with the SoftCard package. It's 
a powerful and simple-to-use operating 
system. It supports more software 
than any other microcomputer operat· 
ing system. Andi that's the key to the 
versatility of the SoftCard/Apple. 

BASIC included. A powerful tool. 
BASIC-80 is included in the SoftCard 
package. Running under CP/M. ANSI 
Standard BASIC-80 1s the most 
powerful microcomputer BASIC 
available. It includes extensive disk 1/0 
statements. error trapping. integer 
variables. 16-digit precision. exten· 
sive EDIT commands and string func­
tions. high and low·res Apple graphics. 
PRINT USING. CHAIN and COM· 
MON. plus many add1t1onal com· 
mands. And. it's a BASIC you can 
compile with Microsoft's BASIC 
Compiler. 
More languages. With SoftCard and 
CP/M. you can add Microsoft's ANSI 
Standard COBOL. and FORTRAN. or 

Basic Compiler and Assembly Lan· 
guage Development System. All. more 
powerful tools for your Apple. 
Seeing is believing. See the SoftCard 
in operation at your Microsoft or Apple 
dealer. We think you'll agree that the 
SoftCard turns your Apple into the 
world 's most versatile personal 
computer. 
Complete information? It's at your 
dealer's now. Or. we'll send 1t to you 
and include a dealer list. Write us. Call 
us. 

SoftCard is a lrademark of M1CTosot1 Apple II and 
Apple II Plus are registered lrademarks of Apple 
Computer. z..ao IS a registered lrademark of Zilog 
Inc. CP/M is a registered trademark of D191tal 
Research. Inc. 

Microsoft Consumer Products. 400 108th Ave. N.E .. 
Bellevue. WA 98004. (206) 454-1315 
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Robert Lock Editor/Publisher 

The Next Few Months 
Atari's aggressive pricing moves, in the wake of 
Commodore's announcement of the VIC-20 last 
spring, seem to be bringing rewards. We hear that 
monthly sales now approach last year's annual sales 
figures. And the numbers are still growing. 

IBM's initial entry into the personal computer 
market is impressive. We watched several fully 
configured units at work recently at the Midwest 
Computer Show. The reactions of viewers were as 
significant as the units. One gentleman, after ob­
serving the machine briefly, remarked, "Well they 
finally got into th e market, huh - I'll buy one." 
And that's just one of the beaut.ies of name recog­
nition. We'll have a fu ll overview of these new IBM 
systems soon. 

We expect to see Apple, Inc. moving quickly 
to defend their place in the market. The IBM 
entries will hit their niche the hardest in terms of 
pricing, features and positionin~. We might expect 
some re-positioning on Apple's part, with one new 
entry making a push into the $1,000 system area. 

Atari Moves Into Minnesota 
Our contacts indicate that the state of Minnesota 
school computer contract, held for the past three 
years by Apple, Inc., has been awarded to Atari. In 
their move to capture a significant piece of the 
educational market, Atari offered quantity prices 
of $579 for the following package: 

Atari 400, BASIC cartridge, 810 disk drive, 
joystick, and 13" black and white TV. 
A competitiive package, to say the least! Several 

thousand systems to start with, our sources say, 
and similar arrangements are being set up around 
the country. One of the dealer-level beefs we heard 
when Apple, Inc. was moving directly into the high 
volume sales markets was that dealers were being 
left out. 

Atari, to their lasting benefit we're sure, will be 
selling through individual dealers in each town. 
The dealers will then carry through providing 
service, ongoing support and additional software, 
and peripherals, as required on a local basis. We 
applaud this significant support of the dealer 
network. 

10,000,000 Personal Computers 
By The End of '86? 

---

A conser vative estimate if you believe some mar­
keting plans. The systems selling for less than 
$400.00 may hit that point even sooner. We expect 
1982 alone to see delivery of well over 1,000,000 
core units: Atari 400's, VIC-20's, and Radio Shack 
Color Computers. 

Clarifying The Rights Of Authors 
When you sell a man uscript to COMPUTE!, or one 
of our other publications, we purchase all rights to 
your manuscript, including accompanying soft­
ware. The software rights a re non-exclusive how­
ever , in that we freely give permission on request 
to original authors, authorizing the sale or distri­
bution of their software. It is understood that such 
sale or distribution is non-exclusive, and subject to 
agreement by the author. We also retain the right 
to sell and distribu te the software on a non-exclusive 
basis, subject to royalty and contractual agreement 
by the author. 

In Their Continuing Quest 
To Respond To The US Market, 
Commodore Brings In Their Best 
Commodore has been voicing a commitment to 

Coming In November: 
- Commodore's Super-Pet 

Revealed - The history and 
evolution of the new computer. 

-An Atari Program For Writing 
Programs 

-A Data Base Management 
System For The Atari 

- And Much More! 



ATARI® SOFTWARE 

PIRACY: 
THIS GAME IS OVER. 

ATARI® has led the industry in the development of video games 
such as ASTEROIDS™ and MISSILE COMMAND~ The outstanding 
popularity of these games has resulted from the considerable investment 
of time and resources which ATARI has made in their development. 
We appreciate the worldwide response from the videophiles who have 
made our games so popular. 

Unfortunately, however, some companies and individuals have copied 
ATARI games in an attempt to reap undeserved profits from games 
that they did not develop. ATARI must protect its investment so that we 
can continue to invest in the development of new and better games. 
Accordingly, ATARI gives warning to both the intentional pirate and to 
the individuals simply unaware of the copyright laws that ATARI 
registers the audiovisual works associated with its games with the Library 
of Congress and considers its games proprietary. ATARI will protect its 
rights by vigorously enforcing these copyrights and by taking the appro­
priate action against unauthorized entities who reproduce or adapt 
substantial copies of AT ARI games, regardless of what computer or other 
apparatus is used in their performance. 

We ask that legitimate software developers cooperate with us to 
protect our property from any form of software piracy, imitation or infringe­
ment. ATARI is currently offering copyright licenses for a limited number 
of its games to selected software developers. If you happen to be selling 
a software product which performs a game similar to any ATARI game 
(such as a game created for a home computer), please contact us 
immediately. Write to the attention of: Patent Counsel, ATARI, Inc., 
1265 Borregas Ave., Sunnyvale, Calif. 94086 

Jll 
ATARI® 

0 A warner Communications Company 

© 1981 . ATARI . INC 
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Relational Query System For Management 

DATABASES: You've Heard The Hype Before ... 
The Truth IS •.• REQUEST DELIVERS! 
DATABASE MAINTENANCE-
• Uses sophis1icated screen formamng & da1a 

eniry. like on IBM 3270'sl 
• Generates irs own screens au1oma1ically! 
• Handles records up 10 4K In length. using 

mulliple screen "Pages"! 
• Automa11c da1a compression for increased 

disk capac11y 
• Uses Superkram (See below) access me1hod 

for incredibly fas1 access, LESS THAN .2 
SECONDS FOR A RECORD! 

• Automatic index creation/maintenance 
• Automatic main tenance capabilities 
• "Goof·Proor· error handling 
• Input can come from VISICALC'" or 

SOURCE'" 

DATABASE SELECTION-
• Uses screen masks 10 form query 
• Provides extensive search capabilities 
• Search argumenls can include 

arithmetic/boolean functions. multi-field 
compansons 

• Queries can gencra1e 1npu1 for au1omatic 
daiabase maintenance 

• Ouenes can be stored in ··ouery Library" ano 
execu1ed from menu on demand 

• Any number of fields can be queried 
concurrently 

• Query oulput can be rouled to disk. CRT 
report formauer. VISICALC'" or SOURCE'" 

ONLY $225 

DATABASE REPORTING-
• Automatic headlines 
• Aulomalic field editing 
• Repon fields can be calcula1ed, sub-tota led & 

c ross-footed in any manner desired. 
• Optional coun ler breaks may be se1 
• Au1omatic grand totals 
• Automatic statistics 

REQUIREMENTS 
Superkram (see below) and: Commodore Pet 
32K (40 or 80 col.) and 2040/4040/8050 disk OR 
Apple II 48K wi th Applesoft or language sys1em 
and 2 disk dnves or CORVUS. 

SUPIBKBAM_ Now With Multi-Key 
Capabilities 
For Apple & Pet 

by K~n C•rm~nn 

Since KRAM 11
' was introduced in 1979 it has fast become known as the quickest 

and most powerful access method for serious Apple and Pet users. Now, after 
hundreds of requests we have added MUL Tl-KEY, MUL Tl-INDEX, functions, 
as well as increasing processing speed. 
10M'370 us.ors na ... ~ VSAM (V1r1ua1 S10 r3ge Acc&$.s M el,,Od) 10 
orcv10~ rast 11ec1a1e ~~veo·acce»to t,,euc11ta Now SUPER t<RAM 
(K eyed Ranoom Ace.en l.'e;noa)_ lrom Un11t'd Sot1w.a1eo1 Ame11ca 
g ives App1e aoo Pet u~1s 1ne 'ame fle• 1b1hrv sws.1an11ally 
•ncre.u1n9 ll'll" proc"nm9 tK>~er o l tP\e Apple ana Pet 

Until SUPER KRAM mt on y u11noom lllCC:(t"U caoab~My 1n ine 
A oDlt ano Pct cons1.s1&0 0 1 a cruoe lorM 0 1 relalht! 1~coru 
PtOCit$-S1ng Wn11" Inf~,, us.lb!~ fOI vety Stmpfe IPQhUhO~ , , tnllS 

tat sriott 0 1 1ne- ne~11 ot tOd.ly ~ t:>u.J•nen ano iNlyhnl 
11pp1tca11ons Using SUPER KRAM 1ec:.oros may ce oroc&neo Of 

a.ny Qfle 01 mu111pte l(ey ;rJ•ues wn1cn m.ay cons1s1 or any lii.1na 01 
tJa11 nurnoers letteri. SPK1.1I cnarac:1e1s etc Even Apples s 1Qng­
aw~lt1ed OOS J J coes11 t na\e anflh+ng 11 .. e m ts' ' 

• Vlt11ten •n 6502 maeti1nt coae 
Buie como.at•ble 

• Creal<' Ooen a o.nasot 
• Put t!:l'CO'a DY "'l 
• Aoa & ue•e1e it-cores$ b'f' '-tr 
• Get Jn) •t:C0'0 oy Full Partial ~er 
• Acc:tts. D) 1n1 \ ev •n H l+fl lt" u l St< t 1 ~ wttn Coriut g,,._, 
• Suouorls mull iplt" O•S-'s 
• R~:tcJ rie-t or oreHous n.ocora 
• Ovnam1c lPilte 1l iloc1111on 
• Dynamic .soace r~tamat•On 
• Dynamic 1noe1 como1ess1on 
• F1lh "°"~' neeo 1eo19ar1111111on 
• Compa11b f? ""'11ri languagt< i.,.llerns 

SUPER KRAM'S'" Added Features 
• MUL TtKEY SUPPORT - Allowin; s1mul!a.neous i)tcen lo a 

K:RAM hff' by more ttiiln one 'ey l1eJa 
• HI-SPEED READ - This ftahm! a lows 1ncrtaH"C I 0 speea up lo 

SO-. 11..)le t durtng oroc.e_u1n-g OI SUPER KRAM tead nt!ltt i tao 
Pft!'\l lOUS PUI .Jlld delete ft'qUf!SI) 

• IMPROVED INDEX A~CHlfECtUR€ - ~1tow1ng taste• •l'l(fC• 
s.earc~rs anid more cfl1c1cn1 01s\ space ul•lwuion 

• INTEGRA TEO BASIC COMMANDS AllOW>"9 SUPER KRAM .. 
comrnc\nU.s to be coce<i 1t'l•line w 111\ Basie. c>rov,a .ng eas11tr \ls.age 
ot KRAM tt"an ever e>elo1e 

• USER·SPECIFl.ABLE BUFFER FOOL - All0¥.1ng lht u"er 10 
spe-c1fy now mO)ny KRAM hit'$ 11e .-uo .... eo open at one 1.tnie. win 
SU;Jf)Ofl <tny numbe, QI l<AAM l+IH 

KRAM'" 2.0 Only 599.95 

SUPER KRAM'" Only $175 

A lTENflON·EXISl ING KRA•' USERS 

• LOGICAL RECORDS i~EVS M• v OE NON·UNIOUEI - Reco•OS 
a004tO 10 in• KRAM M«ts are +mme<h11e1y accen1t>le by a'1y o l the 
aohnea ._eys 101 inc hto fAu1omo•1c lJp9utoe) 

Sf'na SI!> w11n 011g1nnl d•S"- ond ROM 10 Un•ted SOll""a'e tor 1mpto-.Od \ll'IS•On OI Kt.lm • KRAM 70 M~s ilHt) IOtAlly compalltlfO W•lfl SUPER KRA~t 

=- .=UNITED 
a-=-=:..::: SOFTWARE 

~-,-&OF 

-----
750 3RD Avenue, 
New York NY 10017 

AMERICA 
(212) 682-0347 Telex 640055 

Look for the RED-WHITE-BLUE 
United Software Display at your local 
computer dealer, or send check or 
moneyorder, plus $3.00 shipping to: 

DEALER INQUIRIES INVITED 
REOUESt ' KRAM •nt lr.tde m ai k t ol United Soll'l't"' Of Ameuca 
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strengthening their US marketing operations for 
some time now. We're hopeful that a recent per­
sonnel move will translate that theory into practice. 
Kit Spencer, the former marketing head for Com­
modore UK, has come over to head up US mar­
keting operations. While in England, Kit built an 
organization which , at one point, held 70% of the 
market share. Should be interesting to see how he 
does here if the powers that still be let him have his 
go at it. You'll find a candid, exciting interview 
with Kit in our November issue. 

The Single Board Computer Gazette -
A Decision And Announcement 
The December issue of COMPUTE! will be the last 
with an SBC Gazette. The gradual reorientation of 
COMPUTE!, and the changing needs of our readers, 
contributed to this decision. While the Gazette will 
go away, interest won't -we'll still have occasional 
and timely articles relevant to all readers. And we'll 
still have the continuing contributions of Marvin 
Dejong, Gene Zumchak's column Nuts And Volts, 
and more. 

Creative Computing Acquires 
Computers And Programming Magazine 
In the push for biggest, Creative Computing has 
made a dynamic move to leap past McGraw Hill's 
BYTE magazine as the largest circulation magazine 
in the industry. Creative bought Computers and 
Programming magazine (remember Elementary 
Electronics magazine?- that's it with a name change 
and an audience repositioning). Creative's blending 
the C&P audience into their own subscriber base, 
ending up with a projected circulation in excess of 
BYTE's 200,000 +. 

It's an interesting marriage of reader popula­
tions and we're curious to see how it all sorts out. 

Telecommunlcatlons And COMPUTE! 
One of my pet frustrations has been the amount of 
editorial paper shuffling we end up doing around 
here. All of our typesetting is now done inhouse on 
Mergenthaler equipment. By early spring we expect 
to be set up editorially to serve as "store and for­
ward" hosts to our columnists. They'll be able to 
call our machines (PET, Atari, Apple, etc.) and 
transmit columns to us directly. We'll be able to 
edit on-line, and then load editorial material directly 
into our typesetting unit, thereby saving millions of 
keystrokes, and two entire copy proofing steps. 

It's nice to think we'll actually get to the point 
where we can save ourselves tremendous amounts 
of time using the technology we're all surrounded 
by! 

Happy Birthday - COMPUTE! Grows On 
With this issue our press run has increased to 
40,000. Two years ago, we were in the midst of 
anxiously trying to gather our first 400 subscribers. 
Our first issue went out to fewer than 40 dealers, 

world-wide. Now, two years later, this issue goes to 
readers in more than 50 countries, and a dealer/ 
newsstand network just short of a thousand. 

Our growth has been marked by constant 
compounding due, in large part, to you, our 
readers. Our recently completed reader survey 
included a question designed to help us identify 
where we find you. Or, better stated, where you 
find us. While the answers showed us our adver­
tising works, and our new subscribers from retail 
outlets are important, the second largest source of 
new subscribers was you - the existing readers. 
Well over 30% of our new subscribers find COM· 
PUTE! via a friend 's recommendation. Facing page 
40, you'll find our direct mail cards. Give one to a 
friend and sign them up. Thanks. 

CGllfornla Here We Come 
(And Michigan, New York, Boise ... ) 
In our efforts to bring production and delivery to 
earlier dates , we're gradually making changes that 
should bring subscriber delivery to a par with store 
delivery. One big change we expect to implement 
by the December issue will involve all of you West 
Coast readers. Currently the mail is taking three 
weeks or more in some cases to get to you. As far as 
we can tell, there's absolutely nothing we can do 
with the US Postal Service to improve that delivery 
time. You're "Zone 8" from us, and that's that. 
Beginning with the December issue, we'll truck 
your magazines across country and mail them in 
California. 

You should see substantially improved delivery 
time and be able to enjoy your COMPUTE! that 
much sooner. 

COMPUTE! 
Books 
Update 
Our first two books, the Atari and the 
PET/CBM book, were delayed during 
our production revamping. They are 
now scheduled for completion and 
shipping in October. T hose of you 
who've ordered the book, and waited 
patiently (or not so patiently) should 
be assured your orders will be shipped 
first. In this case, we'll send them out 
first class mail. Sorry for the delay. 
-RCL 



ADD TO YOUR s&9·95 

COMMODORE COMPUTER 
POWER produces a dramatic improvement in the 
ease of editing BASIC on Commodore's computers. 
POWER is a programmer's utility package (in a 4K 
ROM) that contains a series of new commands and 
utilities which are added to the Screen Editor and the 
BASIC Interpreter . Designed for the CBM BASIC 
user, POWER contains special editing, programming, 
and software debugging tools not found in any other 
microcomputer BASIC. POWER is easy to use and is 
sold complete with a full operator's manual written by 
Jim Butterfield. 

POWER's special keyboard 'instant action' features 
and additional commands make up for, and go beyond 
the limitations of CBM BASIC. The added features 
include auto line numbering, tracing, single stepping 
through programs, line renumbering, and definition 
of keys as BASIC keywords. POWER even includes 

new "stick-on" keycap labels. The cursor movement 
keys are enhanced by the addition of auto-repeat and 
text searching functions are added to help ease pro­
gram modification. Cursor UP and cursor DOWN 
produce previous and next lines of source code. 
COMPLETE BASIC program listings in memory can 
be displayed on the screen and scrolled in either direc­
tion. POWER is a must for every serious CBM user. 

Call us today, for the name of the Professional 
Software dealer nearest you. 

Professional Software Inc. 
166 Crescent Road 

Needham, MA 02194 
Tel: (617) 444-5224 Telex #951579 
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COMPUTE!'s 
New Listing Conventions 

ForCBM 

New machines-VIC and "FAT-40"-and 4.0 
BASIC have added a host of new editing functions 
and color control codes. To make COMPUTE!'s 
program listings as easy as possible for you to type 
in accurately, we will list CBM programs in a new, 
simpler way. Starting in this issue, you will see that 
our previous method - reconstructed cursor 
symbols - has been replaced by bracketed words. 
[DOWN] will mean the cursor-down key. [3 LEFT] 
will mean three cursor-lefts, and so on. 

We will continue to split program lines with 
the - symbol. It signals that the line is continued 
below and prevents any spaces from being hidden. 
All shifted characters and graphics are represented 
by their underlined non-graphics equivalent. Line 
110 in David Swaim's article, "H igh Resolution Bar 
Graphics for the PET," is a good example of the 
new conventions. We hope you will agree that this 
change will simplify your typing of programs. Let 
us know how you feel. 

Here is a table of the new conventions: 

Key To COMPUTE!'s CBM Listings 

All Machines 

Clear Screen {CLEAR} 
Home Cursor {HOME} 
Cursor Up {UP} 
Cursor Down {om-JN} 
Cursor Right {RIG HT} 
Cursor Left {LEFT} 
Insert Character {INST} 
Delete Character {DEL} 
Reverse field on {RVS} 
Reverse field off {OFF} 

CBM 8032/"F AT 40" 

Set Window Top 
Set Window Bottom 
Scroll Up 
Scroll Down 
Insert Line 
Delete Line 
Erase to Beginning 

{SET TOP} 
{SET BOT} 
{SCR UP} 
{SCR DOWN} 
{INST LINE} 
{DEL LINE} 
{ERASE BEG} 

Erase to End {ERASE END} 
Toggle TAB {TGL TAB} 
TAB {TAB} 
ESCape key {ESC} 

VIC 20 Color Computer 

Set color to Black {BLK} 
Set color to White {WHT} 
Set co l or to Red {RED} 
Set color to Cyan {CYN} 
Set color to Purple {PUR} 
Set color to Green {GRN} 
Set color to Blue {BLU} 
Set color to Yellow {YEL} 
Function One {Fl} 
Function Two {F2} 
Functi o n Three {F3} 
Function Four {F4} 
Function Five {FS } 
Function Six {F6} 
Function Seven {F7} 
Function Eight {F8} 

Any Non IMplemented 
Function {NIM} 

COMPUTE! 
The Resource 

http:DOl�o.JN


CREATE-A-BASE 
WITH 

SUPER SCAN/EDIT 
CREATE-A-BASE. the ideal data management 
system. has added a rouch of class with its new 
SUPER SCAN/EDIT. No Other program gives the 
user such ease of operation and Create-A-Base 
still has all the other features for which you asked: 
imeractive with WordPro. mathematic functions. 
sort 650 records in 19 seconds. specialized reports. 
merging. transferring. and duplicating flies with a 
few easy commands. 

The Super Scan/Edit puts the operator in conrrol. 
The Scan can locate an eleven character match 
anywhere in a record scanning I 0. 24 field records a 
second. Cut the fields to 8 and it will scan 21 .8 
records a second. Speed is of the essence. with the 
located record on the screen you have full Editing 
functions. Never again will you have to rewrite an 
entire line.just cursor over. make the change. add. 
delete. or rewrite the record with the touch of a key. 

CREATE-A -BASE IS here With SUPER SCAN/ 
EDIT. don't miss itl 

WORDS! WORDS! WERDS? 
Oh NO!. another misspelled word. Did you catch it? 

WORDCHECK DID 
WordCheck can find those minor errors in even 
the longest WordPro text file. This program w as not 
designed to eliminate proofreading. but to be used 
as a utility program. The most commonly misspelled 
words are the ones we use all the time. 

WordCheck is capable of identifying 7 to I 0.000 
words and will support multiple dictionaries for 
specialized applications such as; medical. legal. or 
scientific. A standard dictionary is included that can 
be modified at any rime by the user. or duplicated 
to create additional dictionaries. 

WordCheck lays no claims to "FLASH AND 
SIZZLE" 

Just a major claim on "WORDS"! 

Call now for your claim on "WORDCHECK"J 
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Computers 
And Society 
David D. Thornburg 
lnnovision 
Los Altos, CA 

Speculations On The Appropriateness Of 
Technology ... 
Many years ago the Dick Tracy comic strip featured 
a character named Diet Smith who had invented a 
magnetic levitation process which allowed (among 
other things) interplanetary travel. His slogan was 
"The nation that controls magnetism controls the 
Universe." 

The idea that new technologies can generate 
social change on a large scale is more common in 
science fiction than it is in reality. Today we seem 
less concerned with technology giving us control of 
the universe than with the question of whether 
certain technologies are appropriate for any use 
whatsoever. If \Ve are to believe authors like Alvin 
Toffler and Frank Herbert, the pe1·sonal computer 
is soon to become an indispensable part of our 
lives. According to these futurists, everyone will be 
using these marvelous machines soon. 

And yet, if the personal computer is to play 
such an important role in our lives, it isn't at all 
clear just how this is going to happen. In fact, the 
personal computer world seems to be entering a 
period of some confusion at this time - a confusion 
born less of technology than of the question of just 
what the appropriate applications for this tech­
nology are. 

Before 1979, most of the personal scale com­
puter systems in the world were in the hands of 
hobbyists - people who eagerly became the ex­
plorers of this new field, mapping uncharted ten·i­
tory and reporting their findings to the more timid. 
These people knew exactly what they were doing, 
and they were in control of their computers from 
the first time they turned them on . 

Next came people wanting to use these ma­
chines for business applications. For these people 
there was a large gap between the use1·'s expecta­
tions and the limited tasks these machines appeared 
able to perform. The conversion of the personal 
computers into a useful tool didn't happen over­
night. Software pioneers, working out of bedrooms, 
garages, and warehouse offices generated thou­
sands of programs for these customers in the hope 
that the perfect application would be found . How-

ever well intentioned the effort, until recently, the 
personal computer simply wasn't an adequate tool. 
When used for inventory control, for example, the 
memory capacity of most micros is too small for all 
but the tiniest company; and most tiny companies 
who know enough to want to use a computer also 
know that they won't be tiny companies forever. 

And so, after a period where many program­
mers appeared to be taking the role of Eddington's 
monkeys, thrashing at thousands of keyboards and 
hoping that one of them would produce a work of 
Shakespeare, two magnificently appropriate appli­
cations for business users were developed. These 
were the electronic spread sheet (of which VisiCalc 
is the most popula1·), and word processing. Each of 
these applications was new for the "data processing" 
environment normally associated with business 
computers - and each of them suited the size and 
capabilities of the personal computer very well. 
Each of these applications was new for the "data 
processing" environment normally associated with 
business compute1·s - and each of them suited the 
size and capabilities of the personal computer 
very well. 

Once these applications became accepted, two 
things happened to the industry. Business users 
started buying personal computers by the hundreds 
of thousands, and the traditional Fortune 500 
computer companies made their decision to enter 
the fray . It took the hardware pioneers, Commo­
dore, Apple, Tandy, Atari, and others, to qualify 
the market for the new entrants - notably Xerox 
and IBM. In the space of a year, the personal 
computer went from being an inappropriate tool 
to being an essential tool for many thousands of 
businesses. 

And now we see several computer manufac­
turers making their plunge into the newest (and 
largest) marketing frontie1· of all - the mass con­
sumer market. This is the most dangerous market 
of all to enter with a new technology, since many 
fine product concepts have lain like so many rusted 
Edsels on the path to the marketplace. And yet 
several brave manufacturers have declared their 
intentions to be successful in a market which has 
yet to define its principal application. If you doubt 
the seriousness of this effort, note that, last year, 
computers were generally sold only through com­
puter and office product stores. This year, compu­
ters can be found in most large department stores 
and catalog showrooms - places from which they 
are being purchased in record numbers. 

Even as these machines are being sold , one 
must ask if their purchasers realize that they too 
are pioneers - that the apprnpriate application 
for personal computers in the home is yet to be 
defined . To explore the appropriateness of the 
personal computer in the home, let's look at two 
factors: applications and ease of use. 



SOFT 
ROM 

e 4096 BYTES OF SOFT ROM • STORE VARIABLES OR 
INDICES OUTSIDE OF BASIC 

e STORE MACHINE CODE 
SOFTWARE BEYOND THE 
BOUNDARIES OF BASIC 

e SOLVE THE CONFLICTING 
ROM PROBLEM BY SOFT­
LOADING THE APPROPRIATE 
ROM IMAGES e WRITE PROTECT RAM W ITH 

A FLIP OF A SWITCH 

The SOFT ROM is compatible with any large 
keyboard PET/CBM or similar 2532 EPROM 
systems. It may be placed in any ROM socket 
to give the user room for machine code. If the 
SOFT ROM is placed in an occupied ROM 
socket, the user can transfer the PET/CBM ROM 
into the on-board ROM socket and select 
between ROM and RAM to manipulate the 
Commodore operating system. 

Since the SOFT ROM places write 
protectable RAM into any of the computer's 

, 
365 Main St., Milton. Ontario L9T 1 P7 
416 878-7277 

ROM sockets, it is ideally suited to use as a 
development tool to test ROM or E PROM based 
software systems before they are burned in. 

Examples of software presently available 
for the SOFT ROM includes BASIC AID, 
UNIVERSAL WEDGE. SUPE RMON. 
EXTRAMON, USER PORT PRINTER (Centronics 
parallel) and a buffered BACKGROUND 
PR INTER routine. 

Insta llation is a simple plug-in into any 
avai lable ROM socket. 

DISTRIBUTORS OF. 
MUPET • DOUBLE ·MUPET • SPOOLER 
THE MANAGER • 1/0 PRODUCTS 

$129.00 
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Jf we examine the appliances which are already 
in homes today, we can separate them into roughly 
three categories - utilitarian, communication, and 
entertainment. Utilitarian appliances include 
clothes washers, stoves, refrigerators, and other 
appliances which are used to maintain and serve 
the utility needs of the household. The only pure 
communication device most people have in their 
homes is the telephone, although one could put 
CB radio in this category as well. The remaining 
appliances - television, radio, stereo system, etc., 
fall under the entertainment category. These 
entertainment devices are overwhelmingly com­
munications oriented. The vast majority of this 
equipment is designed to receive broadcast 
material, or to play pre-recorded material. It wasn't 
until the video game that a non-communications 
oriented entertainment appliance entered the are-
na. 

And now we must ask where the personal 
computer fit into the home. Some people envision 
the home computer as the wonde1· device which 
serves man}' functions simultaneously-controlling 
the lawn sprinklers, receiving the latest news from 
the UPI wire, and challenging its owners to a fast 
game of Space Evaders. If this vision is correct, 
then the personal computer will become the home 
appliance which bridges the gaps between all the 
other appliances we know about. 

However, as I talk with potential computer 
owners, I detect a great deal of confusion. Most of 
these people see the computer as the next home 
appliance, but are very unclear as to how this ap­
pliance will serve them. Many people seem to think 
that the major useful application for these machines 
i to serve as a high quality video game. 

While there is an awareness of the educational 
value of having a computer around the house, 
there are not an overwhelming number of well 
designed educational programs on the market. 
Nonetheless, advertising which makes parents feel. 
guilty for not gelling a computer for their children 
has probably increased personal computer sales to 
families. 

Communications is another legitimate applica­
tion, but many potential users are not yet ready to 
use the computer as a replacemem for the post 
office or the morning paper. And home financial 
management sounds like a great ideal until people 
realize the tremendous amount of labor associated 
with maintaining a data ba e. 

nless people can see some direct benefit 
from their purchase, they will either defer their 
ptll"cha e, or end up buying a computer which lies 
unused 011 the shelf. lt may be hard for COMPUTE! 
readers to accept. but I will wager that there are a 
whole lot of computer sitting on closet floors, 
unused, because the purchaser didn't realize tha1 
this machine was not yet appropriate for the tasks 

he or she had in mind. 
Even if the magic programs were found to­

morrow, computers will not be sold by the millions 
unless people think they are easy to use. To a con­
sumer who is used to pushing a button on a dish­
washer, or to turning two dials on a television set, a 
full blown computer keyboard (with keys labeled 
CTRL and ESC) can be quite intimidating. Also, 
any computer which says READY when first turned 
on certainly isn't ready for the average user who is 
used to nothing more complex than a record 
changer. 

To be useful in the true mass market, the 
computer must display a list of meaningful options 
when it is first turned on. The user must be !:.riven 
as much guidance as possible. Fortunately, ~lost of 
the personal computers on the market w<lay are 
capable of being programmed so that a user­
friendly interface program is loaded automatically 
when the system is powered up. 

The situation is far from hopeless. Even with 
all its defects, the personal computer is being pur­
chased by consumers who want to be on the leading 
edge of this technology. Those of us who under­
stand these machines need to listen to the e new 
pioneers when they tell us what they watll. We 
need to be responsive to the suggestions or all 
users, regardless of their level of technical sophisti­
cation. Most of all we need to experiment with a 
wide variety of software covering a wide spectrum 
of applications until the truly appropriate "home" 
application is discovered. 

Only then can we rightly call this the age of 
the personal computer, and only then can we say 
that this technology can be appropriate for all 
use1·s. The personal computer promises to gi ,·e 
each of us control of ou1· informational uni,·e1·se -
and when that day arrives, we will have achieYed 
real power! 

NextTlme ... 
We will explo1·e User-F1·iend ly languages - why 
BASIC may not be basic all)' more. © 

** * * * ****** * * ************~:• * * * ATARI 800/400 ~ 

Sing along with your ATARI and the Music 
Composer Cartridge this Christmas with the a 
help of our CHRISTMAS MUSIC files. Words In· 
eluded. · Specify Sel 1 or Sel 2 24K Disk · ' 24 95, 16K Tape ' 19.95 

MATHFAKS helps reinforce basic math skills 
iC with the help of the Votrax Type·N·Talk'"and * 
iC ATARI 850 Interface (bolh op11onal). 24K Disk . ' 24.95 ~ 

16K Tape · ' 19.95 i ~~~\:x .~~P•,;.~; !, •J!s;!~~ ~~';..~.t~ .. ry.~;~~~-
ie Computer's Voice·· · ···"·" * 
~ 2370 ELLA DR.· DEPT. C·9 >t 
~ FLINT, Ml. 48504 • (313) 238-5585 :it 

JPPf..¥••················~··~~·· 



THE mAnAUEA 
The first truly user-friendly Database Management System available at reasonable cost. 

This suite of programs is ideally suited for both the businessman and programmer, for use with the CBM 8032. 

For the Business User 

• Uses Menu Options - no programming 
experience needed. 

• Lets you enter data in the form you wish, 
then lets you recall it using any search 
criteria. 

• Performs predefined calculations on the 
record in realtime as record is displayed on 
the screen. 

• Reports can be produced using any search 
criteria and/or arithmetic functions. 

• Useful applications can be developed 
quickly. 

Typica l Applications include -

• Inventory Control 

• Mailing Lists 

• Accounting systems 

• Personnel 

• Costing 
• Gathering test data 
• Budgeting 
• Scheduling 
• Examples of use included on disk supplied. 

As Programmers Tool 
• Uses standard PET ASCII f iles. 
• Software interface is in Basic and available 

to the programmer. 
• No special disk formatting so that word 

processing or other programs can be stored 
on the same disk. 

• No ROM Based Security thus no need to 
open CPU. 

• Fast 'n' key Sort/Merge included. 
• Full realtime int ra & inter record arithmetic 

performed on the screen as record is 
displayed. 

• Professional software support including 
unique security available. 

TRY IT! 
IF YOU ARE 
NOT SATISFIED WITH IN 30 DAYS 
WE W ILL RETURN YOUR MONEY 

$250.00 
DISTRIBUTORS OF: 
MUPET • DOUBLE-MUPET • SPOOLER 
THE MANAG ER • 1/0 PRODUCTS 

365 Main St., Milton, Ontario L9T 1 P7 
416 878-7277 
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Reader's 
Feedback 
"With reference to "The World Computer," poor 
Mr. Dejong. He is not the first and certainly not 
the last person to have trouble loading a program. 
His real problem, however, is not software, but his 
perception of the entire microcomputer industry. 
The implication that this industry has moved out 
of its infancy and is maturing, or worse, has ma­
tured, is not supported by real world conditions. 
For example, I sold my first APPLE computer in 
the fall of I 976, a mere 5 years ago, a time when 
people didn't know APPLES from oranges (pardon 
the pun). BASIC was the only language, software 
was virtually non-existent, peripherals were few 
and far between, and computer literacy was a term 
that hadn't been coined yet. Since then great strides 
have been made in the field of languages, software, 
hardware and education, but, in spite of this prog­
ress, the industry is only approaching its infancy. 
Second generation computers like the AT ARI, the 
VIC-20, the APPLE III and others from uch 
giants as IBM and XEROX a1·e proof of this. All of 
these units have expanded on the foundations laid 
by APPLE, Radio Shack, and others. 

The driving force behind this creative work is 
not universality, but diversity. The opportunity to 
come up with a better idea the ability to design 
and market a more powerful machine or program 
or peripheral supplies the incentive to change. The 
prospects of a "world computer" as described by 
Mr. Dejong are horrifying! First is the problem of 
design , with so many hands in the pie it would 
either end up an electronic eunuch or have so 
many bells, gongs and whistles that it would be 
frightfully expensive or be a nightmare to operate 
(or both). 

How about an operating language? Do you 
use BASIC, COBOL, CP/M , SMALL TALK, FOR­
TRAN, FORTH, or should they all be dumped in 
favor of a totally new language? If the latter, what 
happens to all the existing software? What happens 
to the "world computer" if the design is improved? 
Should any such changes be 100% compatible with 
older units, thus draining innovations of their 
potential? Lastly, why even have an APPLE, 
ATARI, COMMODORE, TRS-80, or any such 
multitude of manufacturers if, for all intents and 
purposes, all the machines are cast in the same 
mold? We could have one large, inefficient firm 
cranking out "generic" computers, complete with 
label-less white boxes. The possibility is simply too 
monstrous to consider seriously!" Vern L. Mastel 

"Concerning Mr. Thornburg's "rebuttal" to my 

article, it was never my intention to sell "drill" type 
programs to anyone. The whole point of the article 
was to allow the teacher to teach. And then use the 
computer to help him with his job. My remarks 
concerning games were asides. They were not 
specifically germane to the major premise of the 
article, except to this extent: in practice, games too 
often surplant meaningful work with computers in 
the public schools. This is even true in colleges. 

Games certainly have their place in learning. 
Any teacher knows that. And I would suspect that 
this is especially true in the home environment, 
where the number of computers available for the 
task is not an overriding consideration. My high 
school , however, has the use of only one computer 
for all of mathematics and science. We simply 
cannot afford games. And un less a particular 
school is especially affluent, neither can the average 
public school. 

Now about drill: here again, I was- shall we 
say- misunderstood. IL is my contention that if 
basic skills are acquired as a result of computer 
games, it is precisely because the program had in 
some way made drill palatable. These are the only 
games in Computer Aided Instruction , (CAI ,) that 
to me a1·e of an y con equence. These are precisely 
the games Mr. Thornburg decries. The "Star Treks 
and "Othellos" that are played and toyed with in 
school are the domain of the very fine students. 
These latter have no need of CAI. I teach them 
computer programming. 

The notion that drill "turns a student off' was 
also not my idea. Quite the reverse. I was quoting 
the pedagogues; that pervasive philosophic tilt in 
education generally attributed to John Dewey, 
which has produced what promises to be tht: least 
educated generation in the history of this country. 
It is exemplified by what is sometimes called "The 
Sesame Street Syndrome," the notion that some­
thing of consequence - aside from various vulgar­
ities - can be derived from a school atmosphere of 
fun and games. 

I teach Title I classes in remedial mathematics. 
If there is one common thread that unites all these 
students - aside from their inability to do basic 
arithmetic - it is their almost universal lack of 
personal discipline . Nobody has ever required 
them to do an ything of consequence, certainly not 
in academics. There is absolutel y nothing theoreti­
cal about their needs. They need to be "told ," first. 
Then they need to acquire skills; much of it by-rote 
type skills like multiplication and addition facts. 
We provide those skills. We do it with drill , individ­
ualized and scored, with the computer helping to 
make it all possible. Standing over it a ll is the most 
important ingredient of all - the teacher, flesh 
and blood type, with all the attributes or patience, 
concern and even empathy for his students, that 
brought him to the profession." Alfred D'Attore 



DTL • Compatible with all existing • Improved Performance based 
Basic interpreter commands on faster execution times 

BASIC 
COMPILER 

• Accepts exrensions co Basic • Large Programs ( I 6K + I will 
implemented in RAM or ROM benefit from memory savings 

• Provides demanding two pass • Security Key attaches co 
syntax and logic analysis either cassette port 

A Basic COMPILER for your Commodore Microcomputer 

by Drive Technology 

DTL-BASIC is a Basic compiler for Commodore 
machines designed to convert existing programs 
to machine code and run them without modifi­
cation. Compiled programs will run much 
faster and operate in exactly the same way as 
the un-compiled versions. Compiled code is 
typically 20 to 50% smaller than source code. 
For large programs this saving will more than 
offset the 4K run-time library appended to each 
compiled program. providing additional internal 
memory space. 

The compiler implements true integer arithmetic 
as well as real arithmetic. Use of integers can 
lead to significant speed improvements. Special 
compile time options make identification and 
conversion of real variables to integers a simple 
task. 

A 'Compiler' security key, which plugs into 

either cassette port. is supplied together with 
the DTL-BASIC compiler. This key must be used 
in order to compile a program or to run the 
compiled version. In order to allow for the 
distribution of compiled versions of user devel­
oped programs. a second type of key known as 
a 'Run-Time' key is available in any required 
quantities. Software developers can obtain 
private security key sets with unique serial 
numbers providing comprehensive protection 
of their products while allowing customers to 
make backup copies of compiled programs. 

DTL-BASIC is a disk based system requiring a 
32K PET/CBM and comes complete with an in­
depth user manual and a Compiler Security 
Key. Three versions of the compiler exist for 
CBM 3032. CBM 4032, and CBM 8032 machines. 
Please specify machine type and disk type (4040 
or 8050) on which compiler is to be supplied. 

DTL BASIC WITH MANUAL AND 
SECURITY KEY • • • • . • • • • • S350.00 
RUN-TIME KEYS • • . • • • . • • SS0.00 EACH 

FROM 

CIVC 
CANADIAN MICRO 
D ISTRIBUTORS LTD. 
365 Main St.. Milton. Ontario L 9T I P7 
416 878-7277 

THE COMPANY THAT BROUGHT YOU 
MUPET • DOUBLE-MUPET • SPOOLER 
THE MANAGER • 110 PRODUCTS 
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Ask The Readers 
Robert Lock Richard Mansfield and Readers 

We are grateful for the many readers who have 
sent questions and answers in to this column. Please 
keep on letting us know what you r problems are 
and helping us solve the questions raised by other 
readers. Here is this month's exchange: 

"'My Apple II: fl does not compute!' wrote lo co111:plain 
about excessive TV interference from his ApjJle 11 com­
jmler. Recently I've dealt with a similar jJroblem -
keeping an exceedingly noisy laser from inte1fering with 
my computer! Radio-frequency interference (RF! ) can be 
a pesl<)' /miblem. hut the following uU'asures may helf1 the 
sit uali on: 

If you use your TV set for a compute1· display, bt! 
sure you disconnect the antenna while using the 
computer. This is especially important in apartment 
buildings, where many apartments share one antenna 
system! You can disconnect the antenna wires with a 
screwdriver, or insert an antenna/computer switch 
between the computer, antenna, and TV set. These 
switches are available al ·11ULny electronics and TV 
repair shops. 

Insert an "EM I filtm-'' in series with the AC power 
cord. These filters are available from several mtuzu­
facturers, notabl)' Corcom. Inte1ference frequentl)' 
travels to other apartments through the powa lines. 
Early Apples, with their switching pawn· supplit!S, 
may be especiall)' susceptible lo this /mJblem. 

T?)' moving the computer lo a different spot in the 
apartment, plugging it into a different AC outlet. 

If desperate, you might try wrapping printer and 
dislt. cables, and /1erhaps the computer itself, in 
aluminum foil ( !). Ground the foil Lo the computer 
chassis, the AC ground, m· a cold waler pipe. 

Find oul whether you're really the guilty party. I 
live in an apartment with a PET, and OSI, and a 
Motorola cornputer. The OSI runs with its case open 
much of the time, arul the Motorola rmnj>uter has no 
case. Neither rrULchine causes pet·ceptible TV 
interference." Mark Bernstein 

Our thanks to INSIGHT: ATARI columnist Bill 
Wilkinson for the fo llowing information. McBee 
Barbour asked (COMPUTE! #1 5) about any 
AMWAY distributor software which would work 

on the Apple II. We can suggest that one source of 
such a package is Online Microcenters, 5636 
Blackstone, Fresno, CA 93710. The Atari package 
is currently available and an Apple version is 
planned if demand warrants it. 

"I purchased an old OSI system consisting of a 500 CUP 
board (revision A), a model 4 JOB 110 board, l 2K of 
memot)' and a Telelyf1e model ASR-33 terminal with ta/Jt' 
reader. The system is also cun-enll)' casseltt' based. 

In 1977, OSI sold a video board (model 440) and 
two vid-eo support RO M's (65V prom monitor and 500VB 
prom) f01· 'Use with a Black-and-White monitor. Thes11 
items are no longer available from OSI. 

Since I purchased the above for next to nothing 
purely as a learning tool in conjunction with rny studies. I 
wish lo establish a video terminal for minimum cos/. 

I would greatly ap/Jrf!Ciate hearing from an), of you 
who 1lW)' have had a simil.ar situation ... Frank Koe/bl 

''!have been using a Commodore Pel Computn now for 
somP lime together with a 3040 Floppy Disk Unit and 
was wondf!!ing whether _you or one of your associates, e.g. 
Jim Bulle1field, can answer a few questions for me. 
alternatively, a source of such information would be 
useful. 

My questions concern the Disk Drive for which 
Commodore appears lo publish very Lillie other than the 
Handbook. 

I think a Manual which gave some (if not all.') of 
the subroutines would be a usejid item. 

The point of most interest lo mt' concerns the indi­
vidual block~ on a formatted disk. It is possiblr lo change 
the ID on a particular track & sector to be different lo the 
main TD shown in the directory? How can onr go about 
this? Once changed, can this be a./teml back again? 

My othe1· point concerns the 'U' commands. We 
/mow from the manual that 'U 1 'will 'READ' & 'U2' will 
'WRITE,' but what other commands are there involving 
'U' and what do the)' do which is tt..seful. Are thr, routines 
avail.able only by MACHINE-CODE access? 

May I say I flnd COMPUTE! the b1•st magazine of its 
hind on the market, but I have great dificulty in obtaining 
ii. I would be grateful if you would tell me if it is directly 
obtainable from you on a regular basis, or wlw·e the best 



Introducing the M line . 

Now! Drive Systems for AIM, KIM and SYM Computers 
- from PERCOM. 

At last. Low-cost, quality mini-disk drive systems for your AIM-65, KIM or 
SYM from the leader: PERCOM. 

Assembled and tested systems start at only $599. 95, including the drive 
controller circuit card, disk-operating system, interconnecting cable, drive 
and comprehensive users manual. 

• The right storage capacity - Available in 1-, 2- and 3-drive 
systems, with either 40- or 80-track drives. 

• Flippy storage - Flippy drives (optional) let you flip a diskette 
and store data and programs on the second recording surface. 

• High Storage Capacity - Formatted, one-side storage capac­
ity is 102 Kbytes (40-track drive), 205 Kbytes (80-track drive). 

• Proven Controller - The drive controller design is the same as 
the design used in the Percom 680X LFD mini-disk system. This 
system - introduced in 1977 - has given reliable service in thou­
sands of applications. Two versions are available: the MFD-C65 
for the AIM-65 expansion bus, and the MFD-C50 for the Sys­
tem-50 (SS-50) bus. 

• Includes an explicit data separator circuit that's reliable 
even at the highest bit densities. 

• Provides for on-card firmware. 
• Includes a motor inactivity time-out circuit 
• Capable of handling up lo four drives. 
• Capable of reading both hard- and soft-sectored diskettes. 

[ '1EfHlllM) 
PERCOM DATA COMPANY. INC. 
211 N. KIRBY GARLAND. TEXAS 75042 

!2141272-3421 

Toll-Free Order Number. 1-800-527-1592 
PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

<i:i 1981 PERCOMDATACOMPANY. In<. 
PERCOM. MFD-CSO. MFO-C65 and M-65140 are trademarks of Percom Data Company. In<. 
AIM-65 ls a 1rademark of Rockwell ln1emational. Inc. 
KIM Is a trademark of MOS T ethnology Corp0ration 
SYM is a trademark of Synertek. Inc. 

• DOS included - The MFD disk-operating system works with 
the AIM monitor, editor, assembler. Basic and PU65 programs: 
interface is direct, through user 1/0 and Fl , F2 keys. 

• Reliability assurance - Drives are burned-in 48 hours, under 
operating conditions, to flag and remove any units with latent de­
fects. 

• Full documentation - Comprehensive hardware and software 
manuals are included with each system. These manuals cover de­
tails from design to operation and applications. 

Available soon! The M-65/50 Interface Adapter. Only 
$49. 95. Expand your AIM-65, KIM or SYM with proven Sys­
tem-50 (SS-50) modules. 
System Requirements: AlM-65, KLM or SYM computer with ex­
pansion bus and four Kbytes RAM (min). 

• ••••••••••••••••••••••••••••••••••••••••••••••••••• 
• • . . 
• 

• . 
• . . 
• . 
• • • 

Yes ... I'd like to know more about Percom MFD drive systems . 
Rush me free literature. 
Send to 
PERCOM DATA COMPANY. Inc., Dept. 65-C 
211 N. Kirby SL, Garland TX 75042 

name 

address 

dry 

phone number 

MAIL TODAY! 

• 

• •••••••••••••••••••••••••••••••••••••••••••••••••••• 
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soura in London would be. 
I hope you do not find my questions impertinent -

they are not intended lo be." M.]. Band 

COMPUTE! expects to publish a program shor tly 
which will permit easy viewing and changing of 
any byte on a disk including the directory, BAM, 
etc.) . In reference to your question about the "U" 
commands, they are "user-defined" and described 
briefly on page 53 of Commodore's User's Manual 
for CBM Dual Drive Floppys (Part Number 320899). 

T hanks for the compliment. COMPUTE! 
subscriptions are available from : Circulation 
Department, COMPUTE! Magazine, P.O . Box 5406, 
Greensboro, NC 27403 USA. The cost is $25 surface 
mail anywhere in the world, $38 airmail to Europe. 

' R egarding Edward Sweene)"s letter lo you (in your 
August issue), VOTRAX has 111ade evny alte111pt to 
insure that eve1y cusloml'I' ha reCi'ived sufficient infor­
mation to use Type- 'N-Talk. We received a letter dated 7-
6-81 from Mr. Sweeney and tried to contact hi111. Unfor­
tunately, our attempt lo reach him by phone was futile 
since his phone was found lo be disconnected. We i mme­
diately responded t.o his letter by forwarding lo him both 
the basic progra111 lines necess01y to use T-N-T with a11 
Atari, as well as the necess01y cable configuration (since 
Atari uses a non-standard cable) . Y\ e subsequently receivt!d 
a Letter dated 7-26-81 from Mr. Sweeney thanking mfor 
fit/filling his rnquire111ents. 

In order to eliminate connection problems that may 
arise, VOTRAX is and has been offering RS232C com­
patible cables for many of the personal computers in­
cluding: AjJple, Atari, Heath, Ohio Scientific, and Radio 
Shack 111odels I , II, Ill and tht'colorr.omputer. As far as 
driving software is concerned, access lo the RS232 Port 
(and thereby the T-N-T) is accomplished (in most systems) 
by using a simple print statement. In other words, if )'0 71 

want T-N-T to say "Hello", you simpl)' print "Hello". 
Additionally, many of the 111ajor software houses are 
rnrrently either converting existing programs or dl'vt'l­
opi11g new progra111s lo utilize this new dimension now 
available to virtually any comp11ter. 

!Jany of your readt'r have purclwsnl T -N-T , orarP 
co11tn11plati11g purchasing T-N-T, technical questions 
should be directed to llU' al ( 3 I 3) 588-034 I. '' 

Douglas A. Porath 
ApjJlications Engituer, Votrax. 

Our thanks to VOTRAX for the prnmpt cla rifica­
tion above. Here's a helpful answer from a reader : 

Rt': Edward Swl'l'ny. 
"Your Atari 800 is quite co111patibfr with your \!otrax 
Type 'N Talk speech synthesiu r. If the TNT is pro/Jerly 
c01111ecled to a speaker, it should say "SYSTEM R EAD } ," 
when .vou tum ii 0 11. 

You also must have the Atari 850 inte1face and its 
initialiuztion software. Set the baud rate switch # 6 down 
on the TNT and plug TNT into your inte1f ace port #I. 

I J you have already run into trouble, contact V otra.x. 
If you are sure that TNT and 850 are OK up lo this 
jJoiul, the following little Atari Basic routine will get you 
started. 

I OPEN #2,8,0, "RI:" 
2 XIO 36,#2,12,0, " RI:" 
3 XIO 34,#2,48,0, " RI:" 
4 PRINT #2; "TALK 2ME" 
5 STOP " 

j erry White 

''/ have been told that there is a computer device which 
duplicates the tossing of the coins process associated with 
The I Ching, Book of Changes. I imagine that the 
drivict' prmiidt•s a ra11do111 sdeclio11 of1111mbl'l"sji·o111 1-6.f 
which is basically what the procedure of tossing coins is 
all about. 

lf you have a11y information on such a device, I 
wo11Ld Likt' to hea rfro111 you about it . .. R obert Ma hon 

We know of no machine ded icated to I Ching coin 
to sing. Computers can do it, however, with a line 
similar to: IOX= INT (RND( I ) * 64) + I. 

" / sall ' a nJ•ptir ro1111111·11t - I think in COMPUTE!# I 0: 
"PET Ext'C Ht'llo'' b)' Gordon Campbell. Second para­
graph: POKE 59458,62 (this llW)' damage your 111a­
chiw·) . Can I da111agt' a PET with POI.:ES?? It scared 
1111'. Wt•jw·t got a (used) PET-Original ROM.1-. /Imm/ 
y m hm 11• published a PET book based 011 old issues of 
COMPUTE!. How can I get this?" Felix Rosenthal 
You can damage the computer with this POKE. 
Luckily, it is the only POKE which is known to be 
risky, as far as we know. You can POKE freely 
anywhere else. For a more complete explanation of 
this peculiarity, see the warning in COMPUTE!# 14, 
pg. 63. To answer your second question : yes COM­
PUTE! is publish ing two such collections, one for 
PET and one for ATA RI. T hese books contain 
much from the ea rly, out-of-print COMPUTE! issues 
(as well as some previously unpublished pieces) . 
For ordering in formation, see the ads elsewhere in 
th is issue. 

''/ .1 thl'l"l' a spt•lli11g program that checks spelling ufworrl.1 
i11 r1 A/1jJfrwritNfi fr ? Is thn11 a mailing la/Jcl /Jrngm111 
that drh1es fi /1's i11 Apj1/1•writerfon11at?" 

J oh 11 H udso11 Ti 11n 
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Basically Useful BASIC 

Automatic 
DATA 
Statements For 
CBM And Atari 
Dr. Harold Linder 
Krefeld. West Germany 

The following BASIC program converts a program 
from machine language into BASIC DAT A state­
ments by means of the "dynamic keyboard." For 
the Original PETs, the numbers 623,624, l 58 in 
the last line, must be replaced by 527 ,528,525. 

l INPUT"START ADDRESS";A:INPUT"END AD­
- DRESS"; E: Z=2000 

2 PRINT"{CLEAR}{2DOWN} " Z"DATA";:IFA>E­
-THENEND 

3 FORA=ATOA+l 5+(E<A+l5)*(A+l5- E) 
4 PRINTMID$(STR$(PEEK(A)) , 2) ", ";:NEXT-

5 PRINT"{LEFT} ":PRINT"A="A" : E="E" :z=­
-"Z+ l 0":GOT02{HOME}"; 

6 POKE623, 13:POKE624 ,13 : POK E158 , 2:END-

Program 1. CBM Version 

0 BEG=7*4096:FIH=BEG+7S9:? "{Cl.EAR 2 OOW 
N )II 
1 FOR I=8EG TO FIH STEP 6 
2 ? Ii ti ~TA II ; 
3 FOR J=l TO l+S 
4 ? PEEK( J ); II J II i 

5 I-EXT J :? Cl"R$( 126 ) 
6 tl.=t-1.. +1 : IF It.( 15 T.e·~ 9 
7 ? 11CCNT 11 : f'C!ISITIO'~ 2,0 :PO<E 842, 13:STOP 

8 POKE 842 J 12 : It. =0: ? II {CLEAR 3 OOli.Jt-0 11 

9 !'EXT I :? 11ro~ru 
10 POSITIO'~ 2,0:PO<E 842, 13:STOP 
11 POKE 842 J 12: tl. =0 : ? u {CLEAR 2 [)(JWl'f; II 
12 FOR I =0 TO 12:? I : I-EXT I : ? "POKE 842, 
1211 :GOTO 10 

Program 2: Atari Ver sion 

ATARI® 
APPLE® ' 

PET® or 
OWNERS 

BUSINESS OPPORTUNITY 

DEALER REPRESENTATIVES WANTED 
PART OR FULL TIMIE 

NO ROYAL TIES, NO FRANCHISE FEE 

Exceptionally lucrative ground-floor op­
portunity to participate in the explosive 
Micro-Computer Market. The Computer 
Bus offers Community minded ATARI® 
or PET® owners the chance to develop 
their own successful business within a 
relatively short period of time with this 
innovative Microcomputer concept. The 
prognosis for success has never been 
better. 

If you are accepted as a Computer Bus 
" Learning Center" Dealer you will operate 
your own sales and rental business from 
your home or office, featuring a product 
line of uncompromising quality and out­
standing company support . 

Investment required $3,000, secured by 
extensive computer software and hard­
ware. Protected territory, leads, nat ional 
and regional advertising, technical 
support and full back-up service. 

For additional information call toll free 
1-800-321-3670 

Ohio Residents Call Collect 
1-216-255-1617 I 

f~~s~~':!!:e~~~m~ut~~~ms 
the COMPUTER BUS, 101 River St. , Grand River, Ohio 44045 

Authorized ATARI@ Deafer 
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The 
Beginner's 
Page 
Richard Mansfield 
Assistant Editor 

From Chaos To Bits 
Computers are sometimes called data processors. 
Data is p rocessed by programs. Yo u might type in 
a list o f all the articles in this year's COMPUTE! and 
then write a program which will show you only the 
articles on, say, computer music. We will write such 
a program next month . What we want to :see now is 
how data can be set up in files to make it easier fo r 
the computer to process it. 

O ur list of a r ticles, while interesting in itself, is 
raw data. It sits in the program as DAT A statements 
(or it could be o n a d isk o r tape fl/e)-the important 
thing to realize is that a program will later o perate 
o n the list, refini ng it into more meaningful in for­
mation . The computing (or processing) aspect of 
this program might be to generate a more specific 
list : perhaps all articles by a pa rticular autho r. 
However, for the compute r to p rocess data, the 
data must be som ewhat o rganized already. 

Organizing Data 
If you look at Figure 1, you will notice that there 
are a number o f divisio ns, each nested wi thin a 
larger division . H ere is a DATA statement ta ken 
from our proposed COMPUTE! index program 
which will help to ilJustrate Figure 1. 

500 DATA FILES-DATA STORAGE TYPES* 
MANSFIELD* 17 

We can start from the outer ring of chaos a nd 
work inward. You make a stack o f this year's COM· 
PUTE! If your stack of magazines were burned to 
ash, the molecu les o f ink and pape r would no 
lo nger have a ny meaningful relationship to each 
other and could not be called "information." Taken 
as a whole (as a stack) it is not data, exactly, because 
data is special : it is in formation o rganized so that it 
communicates a par ticular meaning. Your com­
pute r cannot read (yet), so the articles in COMPUTE! 
do not become m eaningful data for the computer 
until you type them in as DA T A statements o r put 
the m on tape o r disk files. 

Data is d ivided in to files. An e ntire list o f all 
year's articles is one file. A list of your stocks and 
bonds would be another file. 

Within files there are records. O ur DAT A 
statement (line 500 above) is a record. It is a subdi­
visio n within the "COMPUTE! Articles File" which 

refers to a single , logical grouping o f information 
(in this case , the information on a single a rticle). In 
the financial portfolio fi le, all the information 
abo ut a particular stock would be a record. Records 

CHAOS 

INFORMATION 

CHAOS 
DATA 

CHAOS 
FILE 

RECORD 
FIELD 

BYTE I 

-BIT 

Figure I. 

are fu rthe r divided into "fields" o f informatio n. 
We have chosen to use three fields: 1. A description 
o f the article, 2. Autho r, 3. Issue N umber. 

As an aside, we sho uld no te that there is some­
thing special about the fi rst word in our example 
record. T o make it easier o n the compu ter , one 
part of a record (often the first field , o r pa rt of it) 
is designated the key. Sometimes the key is a number, 
but we are using the first five characters of the first 
field ("FILES") as our key. We have decided to key 
this file by w pics. We chose each to pic name so that 
it would be only five letters long. FILES, MUSIC, 
ART , (no tice the two spaces after "ART " to 
make it five lo ng), ML , (machine language), 
BASIC, MAPS, INT ER (interfacing), DISKS, 
T APE , PR1 NT (printers), MODEM, and any 
other keys we want. 

Bytes and Bits 
Finally, the smallest units of information are indi­
vidual symbols, letters, and numbers.. Each single­
character piece of in formation is called a byte. A 
byte is able to sto re the numbers zero through 255. 
Since the re are 26 lette rs in the alphabet, 26 capital 
letters, and number symbols 0 to 9, and assor ted 
other symbols such as commas and brackets- the 
number of symbols we use to communicate with is 
less than 255. So, since a byte can store up to the 
number 255, each byte can "hold" a n umber value 
which represents a particular letter o f the alphabet, 
numei-al, or punctuatio n mark. Your com puter 
stores the number 65, not the letter "A." A code 
was devised (the ASCII code) which assigns the 
number 65 to capital "A" and 193 to small "a." 
Every letter is re presented by a pa rticular number. 
Lower case "b" is 194. 

Each byte is made up of eigh t bits. Where a 
byte can mean the numbers from 0 to 255, a bit can 
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only have two meanings: zero or one. Sometimes it 
is useful to think of a bit as being either yes or no, on 
or off, positive or negative. This "two-state" (binary) 
bit is often mentioned as the smallest possible unit 
of information. Even though they have only two 
states, bits can add up quickly: eight bits together 
make up a 256-state byte. A grouping of only two 
bytes can have more than 65,000 possible states­
in other words, you could count up to 65,535 using 
only two bytes. 

Processing Data 
We have moved down through data from chaos to 
bits, from the largest to the smallest units. T here 
are many ways to o rganize fields \ ithin records, 
re ords within files , and file within a large collec­
tion of data (a database). Some thought must go into 
the structure of this organization so that a program 
can later process the data efficiently. We decided 
to u e the first five bytes (characters) of each of our 
records as the key to our COMPUTE! file . Next 
month we will build a program which will demon­
strate some of the techniques of database manage­
ment. This program will also illustrate the impor­
tance of those string-manipulating BASIC com-
mands: LEFT$, RIGHT$, and MID$.· © 

CLEAR STAND 
FOR 

ATARl 1~ 400/ 800* 
APPLE'R 11 ** 

Send order 
wilh payment to : 

• Beautifully polished 
high impact acrylic 

• Holds up to 15" Dia. TV/ 
monitor at eye level 

• Open design allows 
maximum air flow 

• Easy access to top 
sides & rear of 
processor 

Dealer Inquiries Welcome 

BYTM Systems, Inc. 
389 Fifth Ave. (Suite 400) 
New York, N.Y. 10016 

Allow 4-6 weeks delivery --------­Mail the coupon today 

I Send __ C lear Stand (o 559.95 
Ad d N .Y Sales Tax for N.Y. Del ivery I Ship to : 

Address: I Ci ty : State : ___ Zip. 

'TM o lAla ro Inc 

I 
I 

--1 
1.. - .-M.-;mp~o-rs.; - - .I 

Having trouble 
learning to use 
your computer? 

Reference manuals don't teach. Most BASIC 
texts don't cover specific personal computers. 

TIS solves these problems 
with step-by-step books 

tailored for your machine. 

For PET/CBM 

Understanding Your PET/ CBM ......... $16.95 
Vol 1: Basic Programming 
PET Graphics . .. ... . .. . . . .. . .. . . . . . . . . . $ 6.95 

For OSI CIP/C4P 

Understanding Your C1 P/ C4P . . ... .. . .. . $ 9.95 
A Workbook of BASIC Exercises 

For VIC 

Understanding Your VIC . . . .. .. .. .. . .. . $13.95 
Vol. 1: Basic Programming 

Money Back Guarantee. VISA/MC accepted. 
All prices include UPS or 1st Class postag(c®e. 

Total Information Services, Inc. 'M' 
Box 921, Dept. C 

TISINC ~ 

Los Alamos, NM 87544 } 

~, .................................................................................................... ~ 
~ 80/40 COLUHN SPACE INVADERS ~ 
~ $ 29 .95 ~ 
~ Euctly duplic.tes tht h10U1 1rc1dt 91H. Enjoy hour1 of ~ 
~ ch11lfll9in9 fWI, For Co11°'or1 Co1puttrs 1ith Rrluse 4 of ~ 

r~:::.~~:::~-:~:·'.'.':::'.: .. ~~;~:~~~···········I 
~ Quility Softure Illich incorporitts 11citi119 Sound, Color, ~ 
~ Sriphics •nd Anft iut ion. Show off ill of the uny hcth and ~ 
~ c•p•bi litiu of your coeputtr. ~ 

~ Luur L•nder Ho11 Fi nMct ~ 
j! llnp "•th Dril l ~ 
~ 9rokout Hi!lgun ~ 
~ Bhdjuk Ylhtn ~ 
~ Pong Dthrllo ~ 
~ Slots hrg1t !loon ~ 
~ Alifll R•idtrs Shooting 6i.lltry ~ 
~ B01b1 Alliy Ci.ptun ~ 
~ All of tht •bovt •rt prictd •t S9 . .,, or HlKt •ny thret! for ~ 
~ t27.~. Plust 14d t3.00 •nd specify the DDS rtlHSI! if y!MI ~ 
~ wish di lik but!d softure. ~ 
~ St!nd SASE to be includt!d on our ••iling list. ~ 

I·~~~-:~:~~-~:!;·~-~·-~. ·2::;: ;;· ··· · ·· ·· · · · ···i 
~ 2905 Porh O'Cill Ct. Plino, h 75075 1214) 867-1333 ~ 
~ ............... , .......... ,,,,,,,,,,,,,,,J 



Remember the 
$500 pocket calculator? 
The same thing just happened to computer software. 

Everyone remembers when 
pocket calculators first came out. 
They were so impressive and futur­
istic, people were happy to pay 
$500 for one. But it didn't take the 
electronics industry long to offer a 
smaller, more fully-featured calcula­
tor for only $25. 

Demand and Supply. 
As more and more individuals 

and businesses tum to small com­
puters for their various needs, the 
small computer industry will turn 
out more and more computer soft­
ware. This increased volume natu­
rally lowers the cost per unit. And 
the rapid growth of the CP/ M0 com­
patible computers has meant even 
greater sales volume for these pop­
ular and valuable software 
packages. 

Here is what All Systems offers: 

Wordstar 3.0° $199 
Quite simply. the best word processing pro· 
gram for the small computer. Price shown is 
for 1he Apple system, S249 for all others. 

SuperCalc'" $199 
"rhe s tate of the art in electronic worksheet 
programs. with features and enhancements 
that previous programs just did not have. 

*VisAccount ·• $199 
The greatest software buy in the country. II is 
a fully· i111egrated accounling package with a 
General Ledger. Accounts Receivable/ Order 
Entry. Accounts Payable/ Purchase Order. 
Payroll. lnve111ory. Fixed Assets. and even a 
~!ailing List program-all for one price. 

*Data Man~r $199 
,\ powerful aniJ' professional data base man· 
agement program thats wonderfully simple to 
operate. Features include: data base building. 
lists. comparative analysis (by generating his· 
tory & performance reports). •-arious file 
maintenance. fast assembly language (son 
merge ). fast data retrieval. record select ion. 
report writ ing ancl forms handling. 

"Both VisAccounl and Data Manager come 
with a 45·day conditional money back guaran· 
tee. We know of no oth · r softw a re com· 
p a ny with the confide nce to provide a 
similar guarantee. 

All Systems offers these programs 
for the following computers: 
Apple II Heat h / Zenith 
Radio Shack Mode ls I. Su perbrain 

II & Ill North Star 
Osborne I IBM 
Hewlett Packa.rd 125 

Mos t CP/ M Compatible Computers 

How To Order 
To find the dealer nearest you, or to 
order, ca ll toll free 

800-22 l-2486t 
In ew York or for further informa­
tion. call 212-685-0090. You may 
u e your Visa, MasterCard, 
American Express, or (for an 
additional charge) order C.O.D. 
Or you may end a check or 
money order to: 

~~ 
All Systems 

332 East :JOt h l. . ew York. 1 .Y. 10016 
CP M 1:; J rrizistcred trademark of D1g11al Hesc:m:h \\onb tar 1s :i regt!'ilered 1radcm:irk of ~t1no Pro fllll'nt:i110113f SupcrC:ilc 1s ;i 1radt•mark of Son.-1111. Inc 
\ '1 .. ,\1,.'(."0Ulll IS a lraclt•mark o( CSC,\ 1\ ll Syslcms I!' .1 cll\ISIOll of (ompult•r St"rv1crs Corporation or Aml'nl'a ' 24 hours. 7 doys 8 week. 

http:S11pcrC.1k
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VIC-20 News 
Compiled from sources by the editors. 

VIC Printers, Software, Disks 
Commodore has announced several software and 
hardwa1·e items for the VIC co puter. Games a 
prinle r , a disk dri ve, p rogram er 's aid a nd as­
sembly language ca rtridge , memo ry ex pa nsion 
module , and an expansio n in terface are all coming. 
Release dates and prices a re tentative. We expect 
Commod ore to be hipping US produced , FCC 
approved, VIC-20s by October. 

T he new V IC Gra phic Printe rs a re ex pecLed 
LO be re leased to d ealers in Septembe r. It is an 80 

o lumn , twelve characte rs-per-inch , d ot-matr ix 
prinle r wi th 60 d ots per inch (both horizontal a nd 
ve rtical) resolution . Its speed is ~W cps (characte rs 
pe r ·econd) wh ich means tha t an ave rage typewrit­
ten page of about 275 words ca r be printed in 
about a minute. 

T he printer will permit the user to define his 
own cha racte rs. Each d ot is programmable and the 
unit will a lso prin t the VIC gra phics. It uses e ight 
inch tracto r feed paper, but can be narrowed to 
maile r widths for prin ting labels, etc .. It features a 

test mod e and uses a ribbon cartridge (a,·ailable 
from any Axiom distributer and soon from 
Commodore d ea le rs). Seikosha manu fac tures the 
printe r. Suggested re ta il is $395. 

The VIC Disk 
Sometime a fte r Christmas, Commodore expects to 
begin sell ing a ing le di k dri ve which will attach to 
the VI C seria l po rt . In addition , the dri\'e is pla nned 
to be compatible with the 2040 isk d r ives used on 
the PET compu te rs. An IEEE inter face cartridge 
has a lso been announced which will permit PET 
pe riphe rals to be attached directly to the VI C 
th ro ugh the expansion po rt or an ex pansion mo­
du le . T his modu le wi ll conta in six slots and accept 
program canridges, me mory expa nsion cartridges, 
o r interface ca rtridges. 

T he me mory expa nsio n ca rtridges are to be 
avai lable in three sizes: 3, 8, or 16 K (each K is 1024 
bytes of memo ry). With expansion me mory at­
tached , howev r , anothe r cartridge cannot be used 
imultaneously. T he sc r en and color memory 

location are affec ted b the additi on of Lhe 8 o r 
I6 K cartridge . From sma lle t to la rgest, these 
me mory expansions are p red icled to be ava ilable 
September 0 tobe r , and O\'embe r· (respecti\'ely) 
of Lhis year. 

Fo r Lelecommunica lio n - altaching VIC to 
T he Sou rce o r Com pu e rve, o r the Dow Jones 
e n ·ices via phone, or calling u p other computers 

- an RS232 Terminal Cartridge a nd as ocialed 
. oflwa r wi ll conn cl Lo the se r Pon. Th i pe rmits 
the use of a IODEM by which the VIC can ma ke 
a nd receive calls. 

Early Softwa re 

Blackjac k, Sli the r/Supc rslither , Bio rh ythm 
Compatibility, Space Malh , Ca r Chase, and Blue 
Meanies from O ule r Space are in re lease a nd wil l 
be reviewed in the fa ll i ·sue of f-l omP n11 d Educatio11al 
COMPUT ING .' . Pla nned fo r October re lease are : 
Ju pile r Lande r , Supe rslo l, ighl Driver . Draw 
Poker , VIC Ave ngers, and VIC Alien , a maze 
ga me. 

BAS IC programming will be ass isled by a n­
othe r projected canrid ge, Progi-ammer's Aid , 
which will acid new comma nds to BAS IC fo r plot­
Lin g, sound , colo r . music, a nd high resolution 
g ra phics. It wi ll permit Lh e user lo de fin e his keys 
however he wi he·, provide simple mu ·ic no la ti on, 
colo r in an e nclosed a rea, a nd so fo rth . T he com­
mands will be pe rmiued in bo th BA. IC programs 
and the immediate mode. 

For machi ne la nguage programmer , ovem­
be r is the la r·gc t fo r a machi ne la nguage mo ni to r 
ca rtridge which will feat ure a simple a mbler and 
d isas em bie r. An inu·iguin g feature of this software 
is a fac il ity LO swap zero page out and d efine a 
,·i rtu al zero page anywhere in memory. fachine 
language p rogra mme r kn o\\' th e va lue of zero 
page acid re sing on Lh e 6502 microprocc -so r . 
BAS IC will , of co tll'se, need its zero page whe n in 
ope rat ion . 

A book. The Programmer's R eference Ma nual, is 
in Lh e wo rks too. It wi ll contain a memory ma p , 
mac hine language a nd BAS IC spec ifica tions, VI C 
chip d e tails, and sche matics. T he Lille is te nta ti ve . 
It m ight be clislri buted as The VIC-20 R efcrenre 
Ma 11 uni. 



TAPE CASSETTES 

• VicTerm A 

Be smart! Operate your VIC 20 as a dumb terminal. 

• vlCalc I 

Fi rst in a series of useful calculator programs. 1 O 
memorys with arithmet ic, 4 stacked data. Math 
functions plus compound interest tables. 

• VPM 

Securi ties Portfo lio Management. Important records 
on tape for 25 securities. 

• DON'T FALL 

Exciting spelling game! Parents and teachers can 
enter their own words. 

• SIMON 

HARDWARE FOR THE VIC 20 

• UMI RS232 COMMUNICATIONS INTERFACE for 
printers and telephone communications. 

• UMI 3K MEMORY EXPANSION with addressable and 
switchable ROM slots for ROM programs to 16K. 

• UMI SK RAM EXPANDER provides 11775 Gyles 
(characters) of user memory. 

• UMI EXPANSION CHASSIS for additional memory 
or program cartridges. 

AVAILABLE IN OCTOBER 

SOFTWARE CARTRIDGES 

Test dexterity and memory by repeating the flashing • SPIDERS OF MARS 
colors and tones-different every time. 

• SATELLITES AND METEORITES 
• PAC IT IN 

Fast action color game. Two players can ZAP • ROBOT BLASTERS 
ROBOTS before they "PAC IT IN." 

• SUPER ADDITION SUPER SUBTRACTION 

Blackboard feature gives useful math practice with 
interest enhanced by color. Correct steps shown with 
carries. 

DEALER INQUIRIES INVITED 
Clip Coupon for FREE CATALOG 

• ASTRO TRANSPORTERS 

• 3D INVADERS 

ORIGINAL! EXCITING! UNIQUE! 

, 
, ,, , , 

Catalog available in Spanish (Version Dispon ible en Espanol) 
MasterCardNISA Accepted , , 

,,,''Gi~~ , ~ 

United Mlcroware Industries Incorporated 
3431 H Pomona Boulevard 
Pomona, Calif. 91768 
Phone (714) 594-1351 

VIC 20 is a Registered Trademark of 
Commodore Business Machines 

~ 

, 
, , 

, , 

, , , 

, , , 
~ , ' united microware 

industries inc. 
3431 H Pomona Blvd. 

Pomona, CA. 91768 

, , Please send me my FREE CATALOG 

describing your Hardware 
and Software Products. 

,' NAME ____________ _ 

, ADDRESS ___ ___ _ _ _____ _ 

,' CITY ___________ STATE----

,' ZIP ______ COMPANY _ ______ __ _ 
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Various VIC 
Memory Locations 
Jim Wilcox, Vienna, WV 

Editor's Note: A Full VIC lll f' 111nry 111r1/J will a/Jf1ea r in the 
fall Home and Educa tiona l COMP TING! issue. 
Here are some PEEKs and POKEs to get you started. 
De ·criptions in parentheses have be1' 11 addPd. - RTM 

Listed below are as many memory loca tions in the 
VIC as I could find by PEEKin l!, around the me­
mory. l also found out how to 1.op the use of the 
RUN/STOP key by the statement POKE788, 194 
and to restore the RUN /STOP key, POKE788, 
19 I. Thi · also stops the TI and Tl$ when POKEing 
788, 194. I hope these are as u: ful lo you as they 
were to me. 

0-2 - USR function vectors. (Here is where 
the memory address is placed for jumping to a 
machine language routine fro m BASIC when 
you want to transfe r a numbe r from BASIC to 
the machine language rout ine.) 
43-44- Start of BASIC. (These two bytes 
contain the address where your BASI C pro­
gram starts. PEEK (43) + PEEK (44) * 256 wi ll 
g ive the address as a decimal number.) 
45-46- End of BASIC, start of variables . 
(Using the formul a above, you can find out 
where your program ends in memory. The 
VIC sta rts storing its simple va riables wherever 
there is room just above the program.) 
47-48 -Array table. (The a rrays are stored 
he1·e.) 
49-50- End of Arrays. 
51-52- Start of Strings. (String variables. ) 
55-56 - End of memory. (How much RAM is 
ava ilable for use in BASIC. Sometimes, 
machine language programs a re put at the 
·'top of available RAM ." 55 and 56 must be 
changed to foo l the VI C inw thinking that it 
has less memory for a BASIC program so it 
will not "write over" the machine language 
program. Changing the definition of end-of­
memory wi ll "protect" the machine language.) 
57-58- Current line number. (BAS IC keeps 
track of the program line number.) 
115-138- Charget RAM code. (There is a 
small mac hine language program placed into 
this location each time pcnvcr comes 011. It gets 
a character in BASIC, but machine language 
programmers can put a JMP in it to al_low the 
addition of new BASIC commands. Like the 
clock, the keyboa rd , and a few other it ems, 
this routine is constantl y checked b}1 BAS IC to 
see if anything needs to be done. l t can be 
use<l. therefore , as a way to append things to 
BASIC. You could not append to the keyhoarct 

checking routine, for example, beca use it is 
frozen into ROM . This pa rt o f BASIC\ house­
keeping is in RAM .) 
145 - Run/Stop keys pressed , left shift 
pressed , polls every o ther of the bottom row of 
keys . (You could PEEK this to see if these keys 
were being pressed) . 
160-162 - The clock. (Write: I 0 PRINT 
PEEK (160); PEEK (161) ; PEEK (162) [cursor 
home] to see it running.) 
197 - Last key pressed. (Write : I 0 PRI T 
PEEK ( I 97) to see what the VIC sees when you 
pres keys.) 
198 - N umber of keys pres ed (cu mulati ve). 
203 - Last key pressed. 
204 - Tells if cursor is to blink (0) or not ( 1 ). 
205 - Countdown for blinking of curso r. 
246 -Tells if" SHIFT, Commodore. o r CTRL 
keys are pressed . 
512-600 - BASIC buffer. (A "sto rage" buffer 
is a temporary holding area where bytes wait 
until there is time to use them. BASI C itself 
uses this a rea). 
631-640 - Keyboard buffe r. 
651-652 - Repeat keys pressed. 
788-789 - Interrupt address. (Impo rtant in 
machine language programming. ) 
4096 - BAS IC starts. (Where the first byte of 
your BASI C program starts.) 

Update 
Floating Color 
Floating Screen 
If you are writing software for the VIC - e ithe r 
professionally or for your own use - yo u shou ld 
include a line in your program wh ich loca tes the 
screen and color memories. As it comes from the 
factory, the VIC screen memory is located at ad­
dre. ses 7680 to 8 19 I. Memory ex pansion modules 
a1·e goin g to be available soon which can add 3 or 8 
or 16K to the VIC. The 3K expansion wi ll fill a 
hole from addresses l 024 to 4095 , and will not 
affect the locations of color 01· sc1·een memory. 
Adding an 8 or 16K memory expansion will, how­
eve1-, move these important memories. 

What this mea ns is that any /1rogrn111s whirh 
11w11i/mlalf' rolor or screen data (s uch as the direct 
POKE · to screen memory used in man y games) will 
not work rn1n 'rt!_v when the larger two memory 
expan sion modules are added to the VIC. To 
prevent problems late r - lo make your programs 
find V !C's floating screen and colo1· memories -
you should add the fo llowing formul ae which will 
provide the true addresses: 



STATISTICS APPLICATIONS 
FOR TECHNICIANS 

Here is a package lhal 1s so slale ·ol·the· 
art that many of the statistical techniques 
1mplemenled here are not even in the texl· 
books yet. STAT 1s a set ol programs for 
performing a large portion ol the most tre· 
quenlly used s1at1slical inference methods . 
Data can be en1ered and s1ored on lour d1I· 
ferent types of data files . These data files 
can be modified also. The s1atistical pro· 
cedures available m the package include the 
following parametric inference procedures: 
SUMMARY STATISTICS for each data file 
and dale set. including the mean and stan· 
dard deviation . 
CONFIOENCE INTERVALS lor lhe lollowing: 
( t) the mean of a normal population (both 
with and withou t the variance known) . 
(2) the variance of a normal distribution 
(both with and without the mean known). 
(3) the parameter (mean time to lailure) of 
an exponential distribution. (4) the para· 
meter (propor!lon) ol a binomial distribution. 
(5) lhe d11fe rence of two normal means (lor 
various combinations ol assumplions abou t 
the vanances ol the populations) and (61 lor 
the ratio of two normal variances . 
TESTS OF HYPOTHESES about ( t ) a normal 
mean. with various cases corresponding to 
possible assumplions aboul the variance. 
(2) the dillerence in two normal means 
(va rious cases) and 13) lhe ra tio ot tw o nor· 
mal variances . 
TESTS OF THE EXPONENTIAL MEAN (mean 
time 10 lailure) and RATIO OF MEANS. 
TESTS OF THE BINOMIAL PARAMETER 
(p roportion ) and DIFFERENCE OF 
PARAMETERS 
MULTIPLE REGRESSION . including esllma· 
lion ol coelf1cien1s. es tima tion of the error 
var iance. and lest ol s1gnil1cance of !he 
regress ion. 
ANALYSIS OF VARIANCE lor one·way and 
balanced 1wo·way designs. including 1n1er· 
action. 

The soltware is user·lnendly . allmving 
easy recovery from errors and seleclion of 
allernale analyses . as desired The user's 
interaction 1s entirely menu driven . with er· 
ror recovery features An ex1ens1ve user's 
manual introduces the stat1st1ca1 inference 
procedures used . and gives worked ex· 
amples for each s1tuat1on considered . illus· 
!rating 1yp1cal applications. These worked 
examples serve as a pa ltern and allow the 
reader to check his use of the programs 
The user ' s manual gives comolcle 
documen1at1on of lhe programs and pro· 
cedures used 1n them All formulae . 
algorithms and procedures are listed and 
referenced to com monly available slatist1cal 
li teratu re . 

A notable lea1ure ol 1he package 15 1nclu · 
s1on ol very ell 1c1ent roullnes for lhe compu· 
1a11on ol probab11i l1es and quanl!les lor Ille 
mos l common sia t1 s11cal d1st r1 bu11ons. 1n· 
eluding normal. b1nom1al. chi-square . I and 
F. Thus lhe user 1s not required 10 lurnish 
·· tabular values ·· from ou1s1de sources 
when performing slahsl1cal analyses with 
this package STAT comple te w11h all docu· 
menta t1on is $200 
APPLE II APPLESOFT and al leas! one clr1ve 
APPLE II PASCAL SYSTEM 
COMMODORE 32K w1lh 4040 / 8050 dnve 
Radio Snack Mod Ill and CPI M compahb11itv 
by fall 

©®0© 
MACHINE SPEED ·· BASIC " 

CALC was designed to provide pro· 
grammers of m1crocompu lers with a poll· 
able language thal combines the program· 
ming ease of the higher languages with 1he 
speed and flexibil11y ol assembler program· 
ming CALC is lolally portable on lhe Com· 
modore and APPLE 11 compulers . This 
means lhat CALC source code wn11en on an 
APPLE 11 will run as is on a Commodore 
machine and vice versa . 

When possible. CALC makes direct use ol 
the BASIC ROM machine language routines 
111 the Commodore and APPLE II In essence . 
CALC provides access 10 the power in 1he 
BASIC ROMs w11hou1 the overhead ol the 
BASIC 1nterpre1er This inc ludes floating 
point ar ithmetic and all library functions . In 
addition. we have added features that 
BASIC does not have. These include true in· 
leger ar1thme11c and machine speed stnng 
handling with search and replacemenl 
lea lu res . 

CALC can fetc h and replace BASIC 
variables and arrays by name The program· 
mer 111d1ca1es what is to be done using s1m· 
pie keyw ord commands (ADO. MULT . SINE . 
etc. l and leaves all reg ister set·up. b1I· 
fo rma l and the like to CALC The object code 
resulting from CALC programs is very corn· 
pac1 and consists of direct calls to lhe 
BASIC ROMs or to the CALC runtime 
package. 

CALC comes in 4K ol PROM con1a1ning 
a relocatable runtime package and a very 
complete Trace Window featu re for debug· 
ging CALC programs CALC produces 
romable 6502 code t11at does not requi re the 
CALC development PROM to function. Pro· 
grams wr11ten 1r1 CALC wil l run on any stoc k 
PE T or APPLE CALC comes wllh a 60-pa ge 
manual 

CALC PROM on Commodore IS Sl 15. In· 

dicale 3.0 or 4.0 BASIC . 40180 col umn 
screen and rom socke ts $9000. SAOOO or 
SBOOO 

CALC on APPLE II via quality slot 1n· 
depenoenl board is S 160 

CALC manual by nsell is S 10 

CALC re<uires Moser Mae Macro Ass.mbler (Tape or 
Disk verS10111 

MULTI-KEY 
MACHINE LANGUAGE 

A 6502 machine language in·memory 
sorting algori thm of commercial quality is 
available as part ol a new utility eprom for 
PET and APPLE owners . Most sorts are 
accomplished in less than a second and very 
large sorts lake only a few seconds . The 
a1gor1thm is a dimin1sh1ng increment mser· 
11on sort. with optionally chosen mcrements 
This algori thm has the advantage of bemg 
significantly laster (bul not much longer) 
than simpler ones . and significantly sma ller 
(but not much slower) than more compli· 
ca led ones Moreover . unlike some of the 
more complica ted algori th ms. 1here are no 
conditions under which lhe performance of 
1nis sort degenera1es or fa il s. 

SORT 1s 1n1ell1gent to the degree that 
almost no user set-up operations are re· 
quired SORT handles in1eger. l loating-point 
and string arrays. as well as multiple dimen· 
s1oned arrays with equal ease . In addition. 
rnul l1·key sorting ol string arrays has been 
enabled . The user may specify lhe charac1er 
within a string 10 begin sorting on and how 
many characters are to be evalualed. SORT 
is capable of perlorn11ng up to twenty ol 
tnese mul11·key sub·sorts (on matches 
found) at the same time Th is mul li·levet 
20·KEY capac ity for string arrays greatly in· 
creases lhe uses to which SORT can be pul 

SORT comes as part of a ulility EPROM 
that also includes a hi·speed machine 
language text screen dump . Complete 
instructions lor 1nstallat1on and use are in· 
eluded 

SORT 1s ava ila ble for la rge -keyboard 
PETS On ly . One ROM will work for BASIC 
3 0 & 4 0 40 or 80 column screens When 
ordermg you need only 10 1nd1ca te wh1cn 
ROM socket address 111 PET you prefer 
EPROM (S9000 SAOOO or SBOOO) PET 
SORT EPROM al hex $9000 localion it you 
do not spec1ty PET EPROM pnce is $55 00 
(DOSI paid ) 

SORT IS available on the APPLE II via il 
top quality , fu lly sockeled . EPRDM board 
lhal 1s slol independent The MATRIX APPLE 
board mcludes a func11on driver that sup· 
ports up to 16 EPROM based funct ions 111 
case you would like 10 use your own EPROM 
111 pla.ce of ours. EPROM board w1lh SORT 
1ex1 sc reen dump and lunc110 11 driver are all 
slo1 111dependen1 and may be used 111 any 
slol except 0 Pnce APPLE CARD St tO 00 
t postpa id) 

Matrix 
software 

315 Marion Avenue, Big Rapids. Ml 49307 
(616) 796-2483 or 796-0381 

I V/S~ il. __ ] ·- .I Dealer Inquiries Invited. 

[QxQxQ)~~ 
TOTAL BUSINESS SYSTEM 

BOOKKEEPER was designed by a team of 
accounlants and businessmen. and !hen 
programmed especially for microcompu ters . 
This is not hand·me·down soltware from 
mainframe computers . BOOKKEEPER is a 
tota lly 1ntegraled managemenl and acr.ount· 
1119 syslem thal 1s ava1laole now on the more 
popu la r rrncro syslems 

T111s ser ies of interlocking programs 1s 
menu·driven and sell-prompling wilh 
re lati ve file structure implemen ted 
throughout In some versions . machine 
language rout ines have been used lo pro· 
v1de more ell1c1ent opera tion The sys lem 
employs stale·ol· lhe·art 1echn1ques and has 
been designed to be user·fnendly No 
knowledge ol accounting or compute rs 1s 
required . 

We believe the system can be operated 
using little more than the screen prompts. 
But lor comple teness. our MATRIX User 
Gwde flwo·inch nng binder) contains 
aln1os1 200 pages ol details 011 the BOOK· 
KEEPER sys tem plus a helpful in troduc tion 
to business accounting pnnc1ptes. We sug· 
ges t that you send lor a more complete 
descrip11on of BOOKKEEPER or invesl 1n a 
copy of lhe User Guide . There is room here 
only for a general description 

BOOKKEEPER is available lor bolh SER· 
VICE and RETAIL / WHOLESALE lnms This 
101a1 bu siness system contains lhe !allow· 
mg 375 General Ledger accounts (ten 
departments wilh accompanying revenue 
and expense accounts) . Accounts Rece1v· 
able file w11h maintenance and report cap· 
;ib11it1es { 1000 accounts) . Payroll with all 
federal w1thhold 111g compuled. slate and 
local income tax capabilities for all lilly 
s1a1es (100 employees ). Cash Rece1p1s and 
Cash Disbursements programs that Keep 
track of inventory sa les by department 
Sales Tax computations. Receipts . and 
Invoices. Accoun ts Payable l ife wit h 
maintenance and repon ca pabll1t1es I tOO 
accoun1s1 The system also generates and 
prints valuable management reports such as 
Depar tmental Budgeting. Prolil and Loss 
Statements by Department. the 1rad111onal 
Chart ol Accou nts Surnrnalion {Trial 
Balance). and F1nanc1al Reports 

file Re tail/ Wholesale version of BOOK· 
KEEPER includes a perpetual inventory con· 
1101 system and permits po1111·ol·sale 
invoices 

BOOKKEEPER is available now on the 
COMMODO RE 8032 / 8050. 48K APPLE II+ 
and RADIO SHACK Model Ill compulers 
CP/ M compatible version ava ilable by 
Sep1ember 

The BOOKKEEPER system re tails at 
s 1000 00. 

Bookkeeper manual by 1tsell 1s S20.00 
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S (starting address of screen memory) 
S=4 * (PEEK(36866)AND128)+64 * (PEEK(36869) 
AND120) 

C (starting address of color memory) 
C = 37888 +4 * (PEEK(36866)AND128) 

COMPUTE! 

To use lhese formulae in you r programs, you 
should ente1· the two lines above as program lines 
atth sla rt ofyourprogram.( 10 = 4*(PEEK .. . etc.) 
1 hen, whenever you are working with the e 
memories, simply POKE lo + X or C + X. In 
other words, use the and the C: instead of a nu-
m rical add re . For example, to POKE lo lhe 
tenlh creen locatio n, ou woul P KE S + l 0. 

Adding a 3K (3072 add itional RAM bytes for 
your use) expansion module will not change any of 
the normal, expected localions of creen or color 
memories. It simply fills in a curren ll y empty space 
from addre ses I 024 to 4095. This results in BASIC 
programs tarting at address I 024 (as they do in 
PE Ts) instead of the normal VIC ·tarting point, 
4096. ( ee Table I .) However adding an or 16K 
of addi tional memory floats lh -creen do\ n to 
4096 (from 7680). BASIC RAM float to a tarting 
address of 4608. And, ince one of the bits which 
governs where creen memory slarts a lso cc ntrols 
color memory, it move loo. 

Character Memories 
The starting add ress of lhe character sel memor 
does not float, so you need not check for il in pro­
grams. However, the ability lo d fin allernative 
character set i valuable. Th r are sixte n pos ible 
location in VIC for the start of rhnracler et memo­
ries. Of these, eight can be u ed (the other · a re not 
allowed). Here's the formula to change the charac­
ter memory lo a lion : 

POKE 36869, PEEK(36869)AND I 50R(X* 16) 

X will be a number from 0 lo 15. Here are th 
starting locations in memory for everal values of X: 

X=O (32768) Lhis is the normal .. cfault" ·tarting 
location . 

X =I (33792) when: the upper case re\'erse cha rauers 
nl)rmally arc. 

X=2 (34816) normall · thc I01,-eri.:a e, unrever ·ed 
characters. 

X = 3 (35840) normal! · lower ca c re\'Cr ed. 
X=4 to 11 (canno t be used). 
X= 12 (4096) norrnall · the tart of avai lable BA IC 

RA I. 
X= 13 (5020) normal! )' within BASIC RAM . 
X= 14 (6144) normally within BA IC RAM. 
X= 15 (7168) no rmally within BASIC: RAM . 

T hese last four values of X are where o u 
would usually wanl to pul any pccially written 
character set you've invented. 

Table 1. General VIC Map 
0-1023 - Operating System and BA IC: Overhead 
1024-4095 - Empty me mory (3K Expansion area) 
4096-7679 - BASIC RAI\! memory 
7680-8191 - Screen Memor · 
8192-32767 - 24K Add it ional expan ion RAl\I area © 

October, 1981. lssue17 

is your source for 

VIC ® 
PROGRAMS 

VIC Games .... ......... .. . $24.95 
• VIC Trap 
• Seawolf 
• Bounce Out 

Household Finance ........ $34.95 
• Part I - Entering & Updating 
• Part II - Summing & Displaying 
• Part 111 - Budgeting & Graphing 
• Part IV - Deductibles Analysis 

Home Inventory ..... ... . ... $14.95 
• Part I - Entering Inventory 
• Part II - Evaluating Inventory 

Logic Games ............ . . $14.95 
• Code Maker 
• Code Breaker 

Recreational/Educational I $14.95 
• Hangman 
• Hangmath 

Recreational/Educational II $14.95 
• Math Hurdler 
• Monster Maze 

Ordering Information: VISA /Mastercard, check or 
money order accepted. If charge, please include expi· 
ration date of card. Add $1.50 for shipping and handling. 
Calif. residents add sales tax. 

ft__~EATIVE 

~S~o~~~~onioCircte. # 270 

Mountain View. CA 94040 

(415) 948-9595 



ATIEITIDI 
CDMPARISDI SHOPPERS 

HOW DOES A $299 BYTEWRITER-1 
STACK UP AGAINST A $650 EPSON MX-80? 

YOU DECIDE! 

The Only 80 Column Dot 
Matrix Printer Under $300. 
Why do we dare to compare the 
Bytewriter-1 to the Epson MX-80, 
the industry leader? Because we 
feel strongly that dollar for dollar, 
the Bytewriter-1 is tough to beat for 
performance and qual ity. 

Our extensive testing hos proved 
that the Bytewriter-1 interfaces 
problem-free to the TRS-80, the 
Apple II and the Atari 400 and 800. 

We ore not going to tell you that the 
Bytewriter-1 is better than the 
MX-80, but by comparison, and for 
half the cost, you get more than a 
reliable printer- you get a great 
value. 

Coll or write for more information 
today. 

Comparable features. 
Uncomparable price. 

MICROTEK!nc. 
9514 Chesapeake Drive 
Son Diego, CA 92123 
(714) 278-0633 
Outside CA coll 
TOLL FREE (800) 854-1081 
TWX. 910-335-1269 

TRS·80 is a trademark of Radio Shack, D iv. 

FEATURES 

Print speed 

PQperfeed 

Ribbon 

Life 
expectancy 

Dimensions 

Character 
set 

Interface 

Warranty 

Printhead 
replacement 

Cost 

of Tandy Corp. 
Apple II is a trademark of Apple Camputerr..'..o, ... ~.II"" 

Inc. 
Atari 400 & 800 are trademarks 

of Atari, Inc. 
MX-80 is a trademark of 

Epson America, Inc. 

BYTEWRITER-1 

60 lines per minute 

-
Friction feed 
original plus 3 copies 

Black, cartridge $9.95 

Printhead - 100 million char. 
Drive Mech. - 10 million char. 
Ribbon - 5 million char. 

3.8" x 15" x 9" 

96ASCll 

Parallel 

- -

90days 

-
$29.95 

-

$299 --I ,_., -- ........ 

EPSON MX-80* 

46 lines per minute 

-
Pin feed 
original plus 2 copies 

Black, cartridge $14.00 

50-100 million char. 
5 million char. 
3 million char. 

5.2" x 14.7" x 12" 

96ASCll 

Parallel 

90days 

-

$30 

-

$650 
•Doto source: Epson MX-80 

Operation Manual 

-

30Day 
Money Back 
Guarantee 

·"' 

' 

l 



DYNACOMP 
Quality software for*: 

ATARI 
PET 

TRS .. 80 (Level H)** 
NORTH STAR 

APPLE 11 Plus CP /M Disks/Diskettes 

CARD GAMES 

BRIDGE ?.O tA, aJllbk- For all compu1en1 Pricr.111,9' c -i1tf1"1l .H O...rt:1r 
"".Ill ~•dum r • tr oon ol 1tu\ me:tl "°""tu a l (lid aamn nut p Olla/ti DCMll RlbS UMt ,.LAYS 111hoer C"onfract Of 

Juttl6t".11t brldse Oe~lllf on du· ;onu..:1 , )~' compum 09puwnh • ill n thtr pi4o) 1M 0Htn1ot Olt ddtft.1ot H 
)IN btd 100 tu~. tilt: ~ omp1.11~ ... ... doublr 1·0111 conuan • B•IUGE 2 0 pro•idn .:Mlkttain1 mt11tamnwtu fot 
"'2•UK:t'd pl .l)ttt &n:d u .1.n n cr!lrnr lu 1ruq: tool fOf tllt ttodje no•·icr Sn: 1M .or1 .. arr 1uk• 111 llO Sori•&1t 
Cn11qur Run! • I b) C"ruu• r Compullnf 

HEARTS I.! {A•allablt for all comp•ltn) Prino: llJ.9'CmMt1r rU• . .,DWir1tr 
.11.n o c1tin1 ind rntcf11.1nu11 cornpul" •Uttoo of 11'1" populer C"l..ld J • tn(' l~urh u • tr l(k-oocnl<'d ptM tn • l'11ch 111< 
p.i.tpo\t n not 10 Uh *"> hu nt or 11\f quttn ol 1r&drt P\ap .,. , ~u• l•o Compi.tltf opporwnlt •ho alt •rmt'd • 111'1 
h.ud·1.,-tlt•t rMAr1nc m11c-•1tt Hl"-R r s I I " • n ~du! c•mc for n1md1K111a tht 11nil11t•• IC'\l l)vw 1riou.1tl 10 rOl"ll · 
pu1rr1 Stt t lM' 1o0fl••tr '"',..,. 1n to Soh••U C rniq.ir 

STUD POKER t At•ri onl, I rnn: 111.95 C-11t!l.,.t:5 Oklttlt 
Tl'I" 111flc clu11.:: 1ambln·1 cull Jll lTW fhr romp1.11r1dt.ah 1)1(- rain o nt 111umr11\d )Ou tand Lll.c compultrfbcl on 
• ti.I )'O J SC'C Tbt compu1rr donmMcl'lt11 ind w1w11, bcUlhtOlklt lto• ~n.11 wmt 1lmn bh1lh ~ Ah.01nc ludn1 it 
• fo t .;..-d du• pokn bc111n1 pr~ti<r pn.>aram Th" J!Uk.,r • 111 run on • !6K A TAMI Colo1. auphic1. '°"nd 5c'l' 
r~- 111 COMPUTE 

POkER PART\' t.4.••ll1bk for.JI compulcnl Pntt: ll1.'5t: .. Ht1tlSll .t:5 Okltllt 
POlo:ER PART'r' 11 a dr•• pQln um1,1l111on bl\t\i on lht bouk, P'llo: ER, h) Ch•1ld IKob)I . 1h11 h IM m'-"I tom · 
rnrhtnirot •tl\lon 1u1l1bk fo1 mic1u.:omp.ilth The pan) (on1l•I\ ul )UUf\tlt and"' othri (cumpult!J pl11rn , 
Ei ch of 1hnr till)fl\ ()ou "' !II lt1 m \no • !html hu • d1Ht1tn1 1cnu n1lll) m tl'lr lurn1 u l • •tr)1na PfOptn•llt to 
bl"rt tir fold undtr p1c·n1.1rt P11cmr • 1lh POKE R P.-.RTV bch•lt , oin110 1h11 t-pc n\l• t11mt 1on11h1! Applt 
<"••ullt •nd dl'ltUt •t1 .. on1 1cq1.111t •UK (01 l111t1 1 "iru>l.t II . 

CRIBBAGE 1.0CTRS-IOool)J Pri(•: St4.t!hun1t tlll .t5 l~t11t 
Tt111 11 umpl, 1M tw11 01bM.1r a•mc- a•11l1blr . 11 11 111 o ct lk l\1 proanm !Of 1ht cubb•at t l•)tr '" 1tear<h or 1 
.. otih) op(l()l'lrnl &\ ,.riJ u ro1 1ht noncr "' 1U.1n.a 10 1mpio ,·r hi\ 1amt. Tht 111pr11n lft 1apc1b .1nd 1urn1blt 
l1n1\L•cr rouun"' p1D• 1dr rat"d txr\"t1t&Otf"'Stt 1hr ..or1 .. ;11c 1rolf'o U'I &Cl Sofl •arf C t1l1Qwt 

THOUGHT PROVOKERS 

MA~AGD4E'.'T SIMULATOR 1A1ui. Sonlt Slat •ftd CP.'M onlt I Prt.tt : S1t.9' c ... u, 
JJJ."5 OhltUt 

fbn propa.m u. bolh an r• ;: rlk: ti 11e1Ch1na tool 11•rll 1' 1 111m"-111n1 1n1tll«1u&l J•tr1t 8.aM'CI upon"'n.t.1 c•mn 
pl1y~ 11 111dwa1r b\111nn1 W:l'looh. u ch p4tfl IQt 1ram C011!1oh • om;w.n, •l'loeh mJ1nuf1n11ICT\ 11\1tt cirodwru 
l1:h pl 1)n 111 CTT1pO 10 OUl l'IC'lforrr h.11 comiwinon D\ ltlhft l 1t llin1 "' "'" · piodwnion •Dl\.mn , m•1h11na 1ncl 
dn11 n t'pc-n;!11 urn t1c Tht moit ' """''"' Rrm " Hit oat • •I t 11\t n1ahN •I« \ rrin •ht1 l lW um11l11ton ttld1 

t"LIGHT S1MliLA TOR ti\ nibble for •II comp•lcnl Mct~ u u-s Ca..nttl lll .t5 utelmt 
A rullut.C atl4 ttltt11ut m11l'lltm.l he&I lJm!il• 11on of u~r..ciff. "-'• ' " • n4 loll\l11n1 fM fll'O&Un 11111110 •rr ocltium"' 
t i;u.r10" and 1hC" d1.arwn1u10 of a rn.I 11rfoil Yow ~an P'""'' 1nwrwnr n1 •~v-Kht'I •nd nt•11•non uun1 
radah &n.d comp.1n ht1d 1n1' Tl\t mou ad••n(td Rt" "n &IM • rtdotm loopi. l\1l1 °roll • • nd unutar M"rob&l lC 
m.1nn.i~rr1 Ahho\11h rhn proara.m !Son not rmpio) 111~10 . 11 " ,. , 111111 •M '"' "4dK11 • r Stt the \Ofl •att 
rt .. tc-.. 111 C'0'1PU TR0SIC'S Run.11n 16K A1111 

\."ALDEZ IAlal .. bJ.t for all compalrn> rrtct~ 115 . ., C-11tl '1t . ., Dblrtw 
\ ' A.LOEZ " a romp" ' " um,.lauoa ol t11PC"ll1t1\n " ' "l" 'o" in 1 'It r unn" \lo'1D1•m Sound l \"aldtr N1110-11c:110n 
ot A.lull ln..-tlldni 1n rh l' umull11'Dn 11 • ru bll,. 1nd tt ltnll"t Z • l!-6 t ll'lflflll m.tp. po111on• of •tttc: h mat b( 

'IC'•C-C: 1non1 1tlt 11\1p"1 • lpfl• numtnc radar cl•\Dll) Tht TllOl..Un of IM l.tl111 11\tll '' ~1; 1t1t1Jcl, lft.OlkUN 
m11hrm11Ka.ll, Tht u m1.1 l&toon 1bo con111n1 • mudtl IOI 1hr l lC• 1 l"ll trnl •n 1hc rq1oc, 11 ,..,11 A\ ol htr udfic 
10\ll l Ol lll llnkn\ •nd dt1fllnj l{ r bc:1 11I C-1\•1 1)!WI 1>ou11t ltom llit G.ill o l Al• \ h ID Y11J.t1 11'1bo4' Stt IM 14111 
••rt 1r--ic'" 1n IO Sofl .-att C111iq11t 

BACKG AMMO!'l 1 .D CA tart , Son• Slsr .. d CP IM onl)> rntt : 11•.tS C-11tf111.95 .... tut 
Tim pro111m ln h ,·ou1 ba.:ll.lf'lrnM \k1lh i nd will 1lto 1mpro~c 1our 11mt A h11rn1n un c:ompctt •1ai11.11 1 tom 
p1,1ltt o' •C•lnU 1.no1htt n11m1n T~ comp111tr CIA t•m til•) 111 nu null Euhc'r lht h11mH IQt lht compu1n ' an 
doublt or 1r~t1IC' diet roUi Bovd ('0\1t1oru can bt cr n ttd 01 U•N for tcplol) 8ACICGA.'4MO~ 2 0 pl• )t in at · 
tord&n« • llb 1ht off...::111 ruin of blc\11mmon and 11 111tt II) pr a • •dr IT\lft) foc1n111n1 i.nu,11u of bld.11mmon 

""' C:HEC:l'.ERS .).0 IPET oal) I r11tt: 11•.tS CMM11r11lt .'5 OU.tilt 
fl'l111\ ont ol 1hr m1n1 ch1ll r n11nc cJlf'l.'.ltr • p101i1am' 0•1l• blt It llu 10 lt•tliol plat ind 1llo•1•hr11w-r 1o~h•n1r 
1'1111lt•rh 11 •nt umt AlthOlll h pruud1n1 • •ttt1m.1l'l 1.int 11 l,.rl •I. C U E(."tiEkS I 011 p1 ..:11<1ll~ 1.111bu11blt 
1t lt•tl19 • ndl0 

OU:SS MASTEll CNonh S11t ud TR 40 oal)'I Pntt : llt.t5 C..,.llt l lU.M ot1b111 
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MO~ARCH f..\ l•ri oftlJI P'ritt; Ill .Ml QWHt ll U .'5 Dhhllt 
\tON ARf U 1• .. f.1\CIM l1 n1 f,; Of\ue\11. lltn11b 11on 1rq11 11111.1 H,)11 IO \V""' l ft • ,,., trrm II 1Q'l,lf IUllOf'I ., k &dt.I 
t Otl dc:lt1mlllC' 1ht .1moy"1 ol .a.:1utt dc, ot tcl m 1n.cl1111111i • nd ., ,,·11!1~1111.1\# . "°"' ll'llKh tllt'd ru cl1u1 1bu1t 10 tbt 
roit11lan: ai\d l'llO• m..,,.'11 J\(!1.11.J M •Pf ll l on polll,llfUfl tOft llol l n ~ • Ill Ion.cl lfl ll I ll d«111CH1\ 11• ol• r I <Oftl l'!OfTllW' 
.and lft• I 11 .. Ml roll •) IO m .. t ~Cl)DM bari-r, 

CHOMPELO I Atari o•ltl Pril'r.S l l ."5 l"u.,ut llS .'5~11tt 
l- HO~PEl O r\ 1n ll ) 1• a.-N 1l1n,,n111mt1 in .>nr: One 11 11 m .!:.111~ ""' · '°" MllU b>1 t all ii.tn o l • coo.,~ bll1 
••'114 u\ina 1ht r'O'Wl'C'J f)Of nnn f l\t u:1 1'1t1 &amt n Ult ~lu boud 1a n1t RI \FR SI h !11 11 ) 1.11n 1ht "111t , 
1r1r1i .... -r• f'.l b<lra _ i n.cl 11 l'lu410 :.or&1 lh11 ~•11t • 1ft i11n or • It" 011tm 

" '4f'4RI . Plf fR'> · WO . '\URT ll 5 r4R . CP ,, r1 11 d· llt \t IJ• r ,,,,., ,,,d ' ' '"'' "~~" ll'td ( .. 

l t'U/Jrm~r• J 

••t.•<r/tl • Mrr rr a1td. gfl ~odrl / 11>/l •,lfr •J c1"1/c&W Jo;''" \lackl Ill rlU.~O ddltt/11 Ifft " QI •wpp/Wd • 1111- DO.~ 01 
B."I SIC 

DYNACOMP OFFERS THE FOLLOWING 
• Widest variety 
• Guaranteed quality 
• Fastest delivery 
• Friendly customer service 
• Free catalog 
• 24 hour order phone 

AND MORE ... 
STARTIU::K. l.l(A•allab&t for UI co•p• ltn) htrt: 111.9' C..-11ttlt"115.t5 Dt:Mrtw 

nus is 1hr dusic Slanrrk um•tion. bvt •llb w•ttal """' lu1 vrn. FOf rumple . lhl" Klo1,oa1 no• 1f'lool • 1 1hr 
En1npriw 11rnhout w11ni.r11 .,falot aho • 1ta01n1Hatblin 1n 01"'1- qlolold1&nh Tht Kh!lto") abo lllKk • nh bolh 
llf}IT andhc:al')'CllllWn ind l!KJlt •htnthot 11 • Tht lllllJlhOCI 1th.«'11C .... htn •ht lnUTptrM ,,bn•t1rdt>) llUttbu•t 
cnnwnand • .urbawS.O.S urrc.n•fd ' flit Khncon1cn ~ra' Sn 1hc'1ofl •1tt1"'-' '"A' A.LO u . IOSoh 
· ·arc- CohQIK • nd G1mt MCTt !Ul'IG.IWl\f 

BLACK HOLE (Appk- Hit> Prt.tt: IU.M C.-Utl lll.95 OW.rot 
TM11 "an t .atin, lf•pf'uut 11m1,11.1Uonof 111t ptotllttn• lfl •eol•td 111 'SoMlt ObM:r•int a blM\ Ml't • Il l\ 111)A(t pr obt 
Tbt ob1«I n 1om1n Md m1Jn11ir1. fOf • prrx11brd 11-. '1I OIDtt t SoM lo • un.all bia.:l ~ Tl'l t' n 10 bt o1.:h1t• td 
""1lhcxll ('l)aUA& M> nut !he uonult l b.II 11\t lldll 1Htu dnllOf' lh t ptObt Cont rol of lht cr 1h " rt.thihUJI) 
wm11Wtd uun1 uck JCU fOf nxano• aad nt11n 1hruutf1 lor uct1n11IOl'I n111 protr• m rmpl.o,1 tt1 Rn 11•phk:.•~J 

o edYC1tt0nal as • di u ct1.alkn1u1.1 

SPACE TILT (Apple ud Alarf oa1Jl htn: Jlt.M C~1•'11•.M OW.rttt 
UM! tht l&tDt p.addln 10 111t IM pl.ut or lht TV kfrfft 10 " roU'" . twU U'llO I hok on tht -.cr rt" Soi,,n4 "mplt' Not 
•hen 1:tt holt 1n1unlllnand1m1Jln ' "bl.ld1 ·1n ltmtJ 1llo•1 )oO\L10 mr1..u11 t to111 ' l11l 1aa::n11oil\n11n1h11 l\1tro1 
f0fmm1 •cuon pmt 

MOVING MAZE fApplt Hd Alllt HI) I rnn: Ill.ts c-tlt/ 114.'5 OWhttt 
MOVl~G MAl.E tmplaY\ tht p n'.n paddln to d1trc1 • IN(' \ from ont 1idc of 1 mart 10 lh t .u !wr tfo•f'-tt , lht 
m.&lt 11 cl7n.am1eallt (Ind randomly) bv1lt ind I\ con1 1nv&ll) bnn1 m.ocl1fiC'\I !ht ObJ«ll• t 11 IU Cll)'\\ lllt mut 
•!lhoul 1ouch1n1 tor borin1 hu b) I ••all Sc0f11\1 n "' • n ff•~ llrnt 1nd ~1 11M. 11\d 1hrrt lr•rh o f rito "" 
PfO"odtd 

..\LPHA RGHTER (Alut oal) ) Prttt: IU.95 C-llt/ Sll.M Dhhtw 
T"'o tletllml 111ph1t1 1nd act ion pro. 1am1 1n OM! ALPHA FIG lt TEJt 1rqu11n ,·ow 10 dntrOJ th t 1htn 1111\hisn 
pasd n1 th1ou1h your stelor of lht 11lut , ALPH.tt. HASE " 1n 1ht p.11h ol an ahm UfO 1n•1.uon . 1t1 fo'C uro·, lfl 
bt incl the 1amr mch Both iamci rrq1111t lht !O)ll"k and lti PIOfftiUU I) mo lt d11ficu tl llw h11htr ro11 w;t>1 r ' 
Al.PHA FIGHTER "'111 run oa 16K 'r11 r m, . 

Tfft: RIN GS O•"THE EMPIRE IAtui onltl PM: 11•.tS Cuwllt l lJO,., Ohbllt 
Tht crnpot hH ducloptd a nt• b•nlt 11111on riruiri;1cd b)' rot"'"' r1n&\ of tntr•) la(h 1rmt ) " 11 btu1 1hw 111h lht 
llnl\ &lid d~UO)I lhr \llt ~on, lht ttnplU dot lOp\ ii nt"' lllhnn • Ill\ mu1t p!Oltt1hf llnll r hn tl li'.t hnl S•mt 11.1n1 
on 16K 'Y'*tf'lll , rmplo)t rUtMIH 1r1ph1n •nd \Ound .&nd un bt ril1,·N b) Ont Of l • O fl l.&'r" 

INT RUDER ALERT (Alui onl)') Pritt : llt.'5 t..-llt/ Ul.t:5 Dh~tttt 
Th1111 a f1.11 p&<"Cd •11ph1n pmc iahKh ptun rOtl 1n 11\t m1&U~ ol th r "' 01t1di1 11 .. h1•1n111111 11olcn m plan1 . The 
clrOICh h1•t bttn ll«ttd and llt d1rrc1td Ill dnlrO)' rou 11 &JI emu YOtl mull find ancl rnttf )OllF \h1p 10 tKapr .. ·11 h 
1hc plant f ,,.., ltvr hofd•ffic1,1lt) ur flfQ'l'ldtcl INTRUDE R ALUlT rrqwun • JOYllK~ ancl • •II run on 16K 1,11rmt 

Cl..\l'T SLALOM IAWi 0011> P11tt: 114.tS CAMtntl lll .'5 ~t11r 
Th11 rr.ll -umt1t1t0n 1amr 11 111.uu 11 ttd add 1e1 .. t ' Uu lht ,oyu1d to control )Oul p&lh 1h1ow•h " • lom C0\111t1 con . 
11M in1 of both oprn and dol.C'd 1a1n Cl'locHt hom d1Hrrrn1 lci.r l1 of dllfic1.1ll) . '"' •1•1MI oOm pllt t 11 01 11mrh 
llh p11'l1Ct rwn' &111n11 lht clod Gl.\SI SI .-.LOM "' lll r1111 oa 16.: \)'1 t m\ 

TRIPLE ILOCKADE IAbrl oalt l Pnt.: Sl4.9S C-urfl ll . ., Ohlt11r 
TRIPLE BLOCKADE". t• O·IO lllf tt pi•)tf a11 rmlC'1 and i.o11nd '"110ft 11mt II h titted o-n111tclu uc ••dtO 11(14t 
p mc: ia hKh m 1lhont fu~t mlO)'C'd U11n11tir A1&11 ro>•l1c:\1 . 1ht otlJC'(l 1ttod1ttei )(Nr bkx\.aii1n1 l1nt u ound U1t 
Kft'm l!OiU\0111 ninn1n1 11110 rO\lt O'pSIOntnl{1I AJ1hou1h \ tit conctpl 11 \•mpk. lht tombcntd 111phte\ • nl1 wt11nd 
c-rf«I trad 10 .. tush 1nur1, ·· 

GAMES PACK I (A11&f .. blor for all contpwlrBI Pntt: SI0.'5U-nt1S1• . .,01it .. n1t 
GA."iES PACK I C"Onl&1n \ 1t1t CW.j1c romPt11tr J.&lnt'o ol BLAl"K J.-. CK. LUN"R LANDER . (.' RAPS. 
HO RSER !!.CT. SWI fCH ind lftOl't Tbt'M' pmn luH b«11 ctirnblnrd u110 unt lv1t pros11m for raw 1n load.i f\& 
Tbt) &ft and1udiull71«n\ord b1 a «>n•Cf'l.ltfl.l menu Th1t coU« h Oft '' • ortl\ lht "''"JU~ fo111\r O VN"-COMP •·tt 
- of 9LA0;:JACIC 

CAM ES PA CK 11 IAuil•llk lordcompulrn l PrW1 : l1'. t5l.AMtttt1Su . ., OW.tttt 
G .... \t lS PACK II 1ntludn lht aamnCRAZV El<iHJ!i , JO no, ACE't DVCEY. I IH. \lo' UMPU!i and Oll'lc-11 " ' 
• 11h G 'MES PACK I, Ill 1hr 11mn art ki.6dtd" one P'Olf&rn. i nd "'' calltd from • mtn!.t Yow • 111 pamc11laJ1, rn. 
!OJ O 't l"ACOMP 01 •nMon o f C RAZY EIGHl S 

Wl\J PIY U .9, or mott pt:t PfotUm • htn )Otl r-an bil) 1 OYNACO'tP coUC'( llOll lor 11111 SI O 9 ' 

MOOS PROBE (A1ul Hd Sortl1 SUr oal) ) rnn : 111.tS c -ur111s.t5 ()6e.Ut1t 
Thu n .an o uandld\allrncin1 .. h,naJ 1.Andn · • prOfram Tht ~mu•\ dtQ11 hom OHM110 t.nd 11 & prrdt1flm•nN 
llr~ on 1ht moon"11orfan You con\1ol 1ht 1hu111 .Intl Ofotn!MK>'°I o l 1ou1 ' "" pl111d11tt11 r.t n 1r o r dn<tnt "'" 
AP01"0Kh1111lr 

SPACELANESINonbSt.rHt)I Mff: ll• . .,DW.tur 
SPACE LANES n 1 nmpk b111 n ca11n11pecr t1 1uu.pott11~n lllM • hich 1nwoh n 1.1p 10 fo\Lr plauu tiod11d1111 1hc 
computttl T'Mobtrtl 1110 form &lldt •p.&nd •pact 11111~1 1o1110nCOft'lp&11M11n 1 com~lll•ctn•11onmm1 Tllt101I 
II 10 LTlolH In.Of t 111!'1 •onh 111111 )OIU ltpPoC\C'ftl rht lf(CM'IOfNC' lft(.lllck U00 ft\lrfh•W-1 Ind C:Omp&/'I ~ mflltll 
'tlila ich your •c'111\ 11 0• ' 

ADVENTURE 
CRANSTON MANOR ADvt:NTU AE INonh Sl it •nd CPI M H l)l Mtt : UI ,., °" .. "'' 

Al la.11 1 A comprrhtn m t Ad•tn1vrt 1amr fOJ l'louh Sl 11 • nd t'P•M ' J'lltm1 ( ' ltAN!.J ON M.-.NOR AO\'l:S 
JUR E rl \ h ,.,., 1n10 mt~tt/IOW\ Cl ANSfON M"NO R "'""" ,uu • ll rmpl II) lllhCI l•b11IQ\11 l! U llllf\ l1.11 \1 nc '" 
1hr manor air • tld •n1m1J1 &nd robo11 •ho •tll no1 • o r11t1l hf1Jt1\u10 • •IJloul • ft&hl fht numbu of 1oom' 11 
11t1lfl ind tht 1noc111rd dtK11ption1 &rr mu~I\ mou tld101 11r than 11'11 ~ .. rrcn1 PoP1.1l11 """ ul Ad11rn1111t pm 
1ram1 , m1k1na '""••mt thr 1op 111 111 cl1u Plat c1n tit 11op('C'd • t '") h mt and tht \11\V\ 11orr l1 on clu•ru r 

SPEECH SYNTHESIS 
O YNACOMP" no• d1\l llb\l l1n1 Lhtnt• and lt• Ol11110nll ) I l'PI- ' "'II 'Al I( JM 41sr11"""h , , ... rnoutr l1om Yotr u 
S1mpl) ('Oftfl«\ TNT 10)0\lf <ompt,lltf ' l\.tll• l •"lrlflCt , tnltl ,,., /rQmtl\t •n tl(>• •d 11\d """' UI~ • Ol d, \l"O•tn Ti">T .. 
1hc: tu1n t-10 pro111m tptt(h ,,111ht111n on tht m11h1 II t1\t11h1 lr .. 1 11T11)Un1 nf """"''" ' • 11d incr.~dh 1ht moir n o , 
bit • OC:l bulal) 1~a1l lt1lt &n)"• fltrt ' 

TNT Software 

STUD PO!o:El 11\laU, l • Kl 
~INOlS llGS"' "° 1A. u 11 . :o.i 
TEACHER 'S PET 11.\1111 • I'd -.. 1110 "" ' " 
9kll>Gf 1 0 l~onh Slu l 
C HO MP [ I 01 A.111 1 1• .. I 

ABOUT DYNACOMP 
OYNACOMP •~ 01 lud1n1 d111t1bu1ot o f \tnall , y\t cm M>h._.,, .. uh ~n \pann1n11hc' • n rld lc uuc-nllt 1n 

u cn 1 of "° coun tf1C'\ ) Ouuna lht pa\l l•O Yt.,\ •C" hau 1rnll) cnl.u1rd t he OYN"COMP procfon 
hnc, bu1 bl'r m .. 1n1Ainrd and 1mprovC'd O\lt h11h k~ct or quahtl' and ' 1.nlomtr \llPs>(lrl Th< 1ch1t~rmc-n1 
1n qu11h1y u Appucnl horn our m1iny re-pea l C\l\lomcn ;and 1hc: wfl wa1c- icv1t•1 1n \t1d1 pubhca11on1 "' 

COMP UTRONICS. 80 Sofl,.·a rt Crn1quc and A , N A l ()Ci Our c-u\IOmn 1u p pot1 11 I \ c low- .n JiOur 

pho ne II a 1. l•a)"I, fricndlt The \fAH 1\ h11hl) rumC'd and al••>·' w1\hn1 to d 1Ku\1 produ(h o r l"C' 
,,d,.. JCr . 

http:blc:�OC1blll.ll
http:�ntici.1J
http:��IPl01.11
http:�111no11,.t1.1p
http:t11n1a.1n
http:llO.tsC.-nttl14.t5
http:t.-11r/1Jt.t5
http:0t1rrmi.nr
http:��Hr/JU.ts
http:d1lh.,.,.tl
http:l\Ptfntl1.1I
http:arcommodl.lt
http:d1,pl.11
http:J10�ttf1.1l
http:CMM11r11lt.tS
http:C-1ttlllt.t5
http:11mal11i.on
http:Pfod1.1n
http:01bh.l.tt
http:S14.t5Unruttlll.t5
http:P1).'.EM
http:C-11t'1l,.t5


BUSINESS and UTILITIES 
SPELLGUARDTM (CP IM oal)) l'ltn-. Jl lt,M °""' 

SPELLGUAlD 11 1 1f'<lliulMmU)' l°lc"" prod!K'I • ~uch ltk1EUn lht: "aJloM of t'Ooolt ctoirrlfll .. °"d PfOCn"e.' t"r\lnn !WORD· 
ST Ai l , '-fAGIC WAl"ID. ELECTalC PE~CJL. TEXTED EDITOR II and ot~t) Wriuc-e tJ11 1tflJ "'~bl~ l.&at\1&111:. 
SPELLGU AJtDTM up.di)" &llisu 1.br: VKf I.II .dlDl!Mltn& q,c:ll1ni and lypoJr l phoca1 tflOO b) comp.i-1111 r Kfl .. 'Ol'd or the! 
IU I qautU I dlC'UOn&r)' (Up&ndabkJ of OVtl' 2D.<D> of lht inou C'OINllOft Enalit.h "'Oflh V.'Ol'dt 1ppat1111 In The IOI but"°' 
fovnd 1n tbc dlCtlonary ur " n.,,cd'' far cu, Mknllrtuuoc:i andC'Oftf'C'llOCI M0\1 1dmnuUF1H~c t••lr f1m11i., •1th •ord pro­

ml.laa ~111ptM11I ... 11be- •blc10 U.K SPELLGUARD™ 11'1 oni, . fr- M11'111ltt 

MAIL LIST 2.J CA pp~. Atui aad Nori~ Stat di.krllr HIJ I r~: U..9' 
Th1t pfOfJ&m n unmaulrifd 1n 111 1bllitr10 ti ore a mu1mv.m n11mbc1 of a6d1nM'f 011 one dnlr1 1c ll'flln1m1,1m o l 1 IOO pn di•• · 
rue. mon 1h1n llOO fot "doo.lblt cltt11.111 " 11itnru ll ltt ma111fn 111rn11'lch16c: .ipf>.IW1 "" 111d rlsi r odr ..011111, , l•bd pun11n1 
ti , l , 01 J 1.1p1, mntn\1 of fik\ and 111n14ut h ,....ord ~"l1narou11nt •·tuci1 rtWl"'n mm« bt • •lflu•llt hmultn Mltt11on o l 
un drfinrd codn . Mt.II L1\I 2.2 •111 om find and cklnr d11plin1r rnlrln. llt. •nt •·1h11.blr ploiJr t.ml 

FORM LE1Tf.R SYSTEM n l. l (A tari. Nor111 Sctr aad App~ DUlttnn onl)'I PrkY: iu," 
FO RM LETTER SYSTEM (FLS) b 11'1c idu.I proaram for c.rH.1inJ •nd td111n1 form lf'uro t.nd 1ddrn1 hm. 11 c0flt11n1 an 
<IU)'•IO-UM' 1n1 td111>r •hich proclucri fullr juul fiC'd 1ut. Sprti&f codn 11< 11)ftl 1n the 1ddrns li11 10 obtain 'PfTIOl'lllittd 
\.lllu1•11ons Form lr11 rn11 r procluc-N by au1oma1 1cally inM'11tn1 udt t.ddll'n 1nto .1 p1rdr1r1m1nrd Polll()fl of )Out lntri . FLS 
"cOl'l'lplrld)' u>mpsubk wi1b M1' 1L LIST 2.l, '*'h1Ch ma)' Mu.rd 10 m1nqr Ind J.Qll ~<NI 1.cldrM1 tlln 

f"LS and MA.IL LISl 1 2 arr l' l! l&blr u 1 comb1ntd r»<•qr !Of S'4 Q' 
SORTIT fNortll Slaroel,. Prtn: S:!t,H &MMr1~ 

SOlT IT " 1 amttt.I Dll!Jl01or '°11!n& proa.r1m .-111t<n tn IOIOuwmbl) lan1u..1r tlln pto11am • •11.otl w-q~1 1a! IS.la fllei 
1rnr1•1td b)' NOlTH ST A.II. BA.SIC. Primar) and op110fl&l lo((ondat) h)i IN) be nunwrk or°""' 10 n1nr cllattctrr u11np , 

SORTll 11 <t.»IY 1ncd ..-1\n fil~ ffntUUd by OY1'11'COMP'1 MA.IL U ST p1c>s11tn and" •rr> u rwllr 1n m a.pd1ll11tn fot 
&!I ochn BASIC ct.11 rile \Ol'IUIJ . 

PERSO:io.'A L flNANCE SYSTEM (A tart Hd Noni! Stat oel'> Prttr : lW.tS IMMrttr 
PFS 11 1 ~nak d11lr1.1r . mcnu .. onm.1td ,,,,nn cocnpowd o f 1tn d1ffntt11 PfO&fU:.I llt:udn 1ttcrdlt\fl your c:apnua llld uu 
dcd1,1CUblt llCftto , PFS .-di W>fl and Ml.mm.t.tllt opnun ht pil)"tt , and du.pl&t inft11 m.&1JOfl DO npt"ncb1111n b) Aft) of 26 vtn 
ddirwd coda b) mo.ill\ CH by pt.Jn: . Pf'S .-ill " ·m produ..""I: monllll) b.1 1npfn ol 1our ripnun b' t ll'1ot'l ' 11u1 po•.-..rv1 
P•d . .lJt f('QW IH onl) OM dill dn\t, UUNm.a! l'llCmOf) 11•K Al lU I, J2K Soul\ SUJl•nd • 1ll 11oc r up 10 MlOt«OfdJ. pn cWl 
11nd ~n 100) 1t'(Old1 rirt d1'l bl mal1n11 fr- 1unplt d1.an1tt 10 1h.r rwottam1) 'toucan rr«ttd cti.d' plv1 a1h upc:mn i.o 

tbtl tOlit ~·n r!Al..ll) \ft' • hnC' )0..1 moM) '°"and rhmint.lf 1urn•o1 • .,,d lrdlout haM c-.ak~tioru 

FAM ILY I UDCt:T tA,,Wo•l> I Pnn: l.M.H>Dt.lr11, 
rAMll Y llUOO[l Ht. •ti) COft•tn><iU filUnOll 1ttord· ... ftPl"'I prOSfllft You•IU br &bk lo hep Utc l o fe.t.UI andcrNn 
UfW1\d11u1 n 11•rll u 1ncomr on 1 dail) bun YOl.i cu rfC'Ul'd 1u lkdUC1!bk ilr mt and cftamabW donlliont f1'MIL'I' 
HUOGl;I a!io PfO\tdn • (Ollt1ng.ou1 rC'(Old or all a d u 1r11UK11on1 'roucan mAh d&ll) '""*' 1"4ch611r r nuin 10 an) of 21 
d1llnm1 rtprnw- .cr-ouut " ... r11"10,, p&)lOU Uld ILl KC'OIUIO 0 111 If< ti~) 1rtn,..-n:11lun1 llw u.a C0111plc1 t COlllrol 

o•·rr an 0thC't•u.r romp0catn2 tand unor1aaurd!I 1~bjttt . 

ISTE.LINK IAllri oelr) Mr9: Wt.tS ~rtw 
Th11 tah •&Jt pada1r ~or1111n1 • ma111.J11>t.n rolln:hon of PfOJUm1 fot lu1~ 1t.t i n1 r mcicnl 1• •0·•1)' comm11111C1t10rH 
1hrou111 1 full duple• r-odrm 1rrq1111rd for uwl In OfK' mock o f O(ll'fllion )OU m.ar ronnn-1 10 1 0111 ~~IN' It I , Tht 
SOURCl:. or M1no )'r>:nJ and q111d ly load d11• '"'h u ~ocl q11oc111011t on10 )·our d1thur for l11r1 •1t•fn1 Th" 1ru1l1 If · 
1111cr1 .. connrrt 1unr "' i nd thu1 1hr w•• k r thl.rtr Yo 11 ml) 1110 1ttord tht complrtt con1rna of • romm11nk1uon1 M"1lio11 
Adel l1H>1111l)', Pf01ra.rn• .-111 1rn in BASIC. FO R. TR"""' · ti ( lnl) bf bu1h off ·hnr HtJll lhr IUPl'flll 1'11 fdUDI and later "up· 
lo.adrd " 10 1no1 11<1 compu1r1 , m1l1n1 tht Al1n 1 \'f'f1 UT\111 1rrrn1ul l : u 'll All ll KASll. p10,1 .am1 m1y be' 11plua.Jird 
t unlm , , command file ml) be bu1h otrllnr ind 111-td l&tt'l 11 con1101Hn11n11111101111mr.thl.tt1yucm Th.11 I\ , )Ot.1 '"'" u1 
11p ~our 1<QVC"1Kt of 11nw -~•rr l.'ommarl<h .1.nd p10111m1 , ind 1hc A1111 • 11! 111nun11 1hrm u nttdtd ; b1tth p1Kru1n1 AJI 
chh 1d1l\ llP 10 1.1•1111 bcnh «>r1n«I hmr ind )OW umr 

TEXT EDITOR 11 (CP I Mt Pritt: SH.M Ohhti. ISJl.4-' DIA 
1111\ 111/'lc t«ond rdtaw •tmon of 0Yf'll1'CO~P't r.oP""ll TEXT EDllOR I and con1a1M m..tnt nt• fu1u1n W11h TEXT 
EDllOJt 11 yOl.L m.111hu ilJ101 mn. 1nc:h11n•i and u1m1blc: thttn for l1ttt dnrl• > Blod1 of1n1m1)br1pprndcd. 1nllC'rtcd CH 
dr lc:lrd. Filo rrui ,· br 11.•rd on dn\. / d11kcm ln t1aht 111tur!cdl ccnmed locna110 bf1.attJ p11n1cd by r11hn TEXT EDITOR II 
DI !hr CPI M E.U f1C1 lnt Fi.nt>rt, ASCII CP l ,.t fil t:tlllklitd1n1 BASIC and uw-me.l, l1n1111sr P'ott1m1ll'NIJ be tuO. b~ lhr 
cd t101 .and procow-J In IK1 . 1r11 ftlc:tu n br built \.ll•lll E:O ~ llm 101m11tcd 11Jln1 t l: Xl F.lllTOR II "111n all , TEXT 
EOllOJt II 11t.t11flett!otl\mt. fU) 10 uw. but •etJ nuabk tdi11n1 tnl tm 

OFILE IA la.ri .nd North St ar disblln CHll)I Pttn: Slt.tS 
Th11 hllMI) P'Dtllllftl &lk-1 !'Oorlll St11 and All.I I lll1• uic:n 10 nu11t1&1n a tf'IC'\"\t.lurd lil.ata b.ai.c u f all Mn VIOi p!'Olf&.1111 1n tM 
Ulr .. ol d.ith •h!dt 1n~111..11bl )' 1«1<mu.la1n Ort LE •~ U t) 10 wt up and uw h • Ill OfJ.L nUr pout di.th lo pro'llk rlricim.1 
l«aur., of tl'lr dn11td fak ot protr&:ZL 

nSDfT I Non• Siar olll)J Pritt:. Slt.'5 
Thn ".a rbr tt •lfl-OM pr;:,s;ram •hich m.a.in~t t11l~m•11oa a;;«n•bk b• ~C ) •Of11~ of 11'111" t ppu Priioaal Cqi- laii MlTlt). 
Conunnnlli 1r.1. plwnl>tn) INS Rrfnmie:c lr1 . mq.f.llM 1111tln. 1r<"o1d a.lbumt. rl'cl In addu~ 10 l'l"' Qld tarcf!Q, 1hr:rc 
"' bml\d.a, , 1nn1vrnul ind a~n1rnnu K•1ciln ltK 1ttr prnon.al rt'rofdt and 1noi111unrft1 w•""'" lot 11\c'rnmmnnal tr · 
((N d\ •rft'lfl'ICC rn:Ol'dl llt lt«n~d tr) a ~ns.k ltptN'd OI b) (TOU·Uftlfnnf'lf 1• 0 01 """' U ) • Ofdt 

SHOPPISG UST I Atari Hd Nortlli St., a.}) l Pttc:•~ Hl.HC-t111S1•.H ~,," 
SHOPPING L15l \IOtcl ulfor:r..111io11 on tt mu )OU p i rchllr ti lhr •urr1marh1 llrforc 1om1 .b<tP1Mn1.1t • Ill u mmo )'OU of 
II 1hr 1hin11 you m11fl1nm.1~ 1bc:n dnpl&) Cor Gf'UOnllly Elnflll f0\11 tttcmP111r Im and 1f\t' 10111 uttt Add1n1. adr11n1. 
Ctw\llfl l IJld llOfltll at.ta "~rfy rH) . Runi • llb 16K 

TAX O PTIMI ZER (Nonh Star only> Pncr: Slt.H D.u.rur 
Thr 1 AX OPTIM IZER 11111 U J) ·lo-usr . mtn\l ortrt:lrd i.ort,.aJc: ~kt.11:.,.tuch PfO•ldc> a con •crum.t mc11n foi lrnti)-ZJll l 
•t.11Cl10 1ncom1: 11' m t.tr••"- The p.rop:am u dr\:11nnS 10 pro•·idr • q111e l ind cu) d.ia <hit) lncomr11• h comp11 tC'd by.a!J 
1u mctflcKh il tf ular, 1ricomr .ll\tr111.1111. muunum &nd ah n1111t minunW11 11•1 The u1-t1 m&) 1mmrd111r!y ob.IC1"'r lh< II• 
tflrc1 o f cn1...-:1l r1n.1.ncul d«mo n1 TAX OPTl '-U lrR l\n Men 1horou1llh fotMi 1n1td 1n C PA 01r1cf\ and comt.t r11mplclr 
• lllllhrcu11r n111• 1abln 1nus dt1t.filr\ 

EDUCATION 

HOOC.t: PODGE CA ppk o• I), 4k Applnofl or lnl~r IASICI Pfitt : 'llU! C••t1tl S1J.t5 Dbltnt 
lt1 HOl>Gl PODGE trf )OU.r child ' ' bah) snt" P1ruJn1•11)' ~ey 0111ou1 Appk • 111 !ftuh1n 1 d1ffncn1 i nd1n1n.111utf ' 0Mp­
prn1n, " 1ri.1rd 10 lht: klm 01 n11m bc'1 of1/'lr chow::n h t Thr PfotTllln °1 ,,-1pl'tK'- cclo1 lnd\Gund atr 1dd1&"1 fo1d'11W rrn 
l1 om on I ~ to 9 HODGE PODGE n 1 l'IDf'l-l ft11md11111, ttl(rim1 dt•ICt •hitf'I b11na~ • ""'- dimrr.t!On 10 1t~ -.iv ol COin• 
p11U1t 1nrduc.a1'°" 

1 CACHEA'S P£T I tA•ailabk for aU compulrnl Prtf•: 1 11 .H c ..,tt.rtSIS.tS OW.rtt.r 
Thn .. w fou o l OYN"COMP'~ c-ducauonal pachan "'llNfll) mtrndrd lor prr· 'tllOOl 10 1rldlr J. TEACHER 'S PET 
p10'otdn 11\r )'0Ulll 11U dcni • Ah tOUftllll.I pratt!Cf, kllCI ., ord lffOl.IUUOll I nd lllfH lc:•·c.b of m.&lh thD f\t:r CIJn 

MISCELLANEOUS 

C AYSTALSIA.tari onl)I Prtu: S t .HC.-11r1SIJ.t51Mthru 
A uniq11c al1omhrn 1andoml)" produtn h~1n.a11n1 vapll,o duplaJt KUJmp&1111:d .. 11h 1onr1 •ll Kh un .n I.ht p.aurrn~ arc: 
b11d1 No h• u pamrn111e 11\r 1.1mr. and 1hr combinedrff«I Of lht' w und Ind 111rih1n arrmnmcn11n1 . CRYST .\LS hu bft11 
uird m kK1I ttor n to dfmuni11 11r lh t wund •nd c.ok>r ft111110 of tllr "1111 

NO RTH STAR SOFTWARE EXCHA NGE (NSSt:I LIBR.A R\' 
DYN1'C0Mf' no• d11111butn lhr 2.) •nlumr l'-ISSE M1111) Thtw dt1h11u u cll t Ol'll•lh ""nr pr\lllrlOI\ arid o fln .an 0111• 
\Undint •llur fof lhr p11rcl\Ji11 puo Tiit) 1ht1uld bt pl.Fl o l t•tn N'otlh 5111 111.r1·, •ullccuon Call nr • flt t OYNl\COMP 
loc <1111111 1tf1td an11hr r ontrnh of 111< NSSE coUtti.on 

fi1 Kt SQ 9 t<f>'.'h • H 1H n cll 11 or "'°'' ' 
I llt complrt r collrc1io11 m• t br pu rc h.IW'd for Sl • 9 • ~ 

AVAILABILITY 

l>Y!'r.AlOMP. ool l•ur 1.1 wppk-J • 1th coniplrt t doa.unrnll llon con111n111a: cln t url.IMIHIM and Ullftpkt Uftlt:U orl'lfl'9ur 
1p«1rtrd. aU PfOllllftt • II IUl't • ilh1n 1611'. ptotrani ~I) tp.M.f l " T1'•1 INU"" l..a .. , l•n-pl •l'lcrc noted. J"Ol•lnl• IU l•ld 
t bk on " TARI , PET . tas...ao ll r •ri Ill 1 rid Apple (Appktall)uu.tm and d tOrllt I ) • ri I I S oilh 5'.ar 11n1k dftllll) ldoo.b.lr 
Jrm111 'otripa11b.kl 011hue Ad4UIOM ))) . m~ PfC!Jl&ml f L., br otrU<nrd 011llU.0.&10118'1. lmrn.at l I " CPl \o! llopp) drth fol 
~).:<mi runr1111J un.dtr .t,,tBASIC 

STATISTICS and ENGINEERING 
DIGIT AL FILTER t ,\ •11HaWr fCK al toM,.ltn) p,w.: Uf.ts C-u.tMJ.ts l*hll• 

OJCill A.l FIL tE• n • comprrt.nw• .. dall PfOCttUtlC prosu..m .,.hl(:h pn111.1.u lbr wn 10 dnit.A N1....,. tlhn '"""'°"Of 
dlooK from . ott!U of rJ1n fPftn.\. Thr rJm larmt I.If 111 bxqucr.tlJ ron1mtd tr.to QOll•f«l!nl>'t ccn•ohmon c0trflClC'll-U 
• tudl ~11111 tipd d.al1 PfOCtl\111.1, In !hr apbrll daisii lnOdc: lhc: Jhapc: of tbr frequency t11iufct f;i!W;l lOll II 1p«1fird by 
dnKtlf ftllrriq poi1U1 lloa1 tlw dnur-d fihcr nine.. hi lbc: mmii modt. idol Jo- pau. hia h pau a.ftdb&ndpau f1hntm1) bt 
1ppiourna1td IOlll)lftl ckpirnlC'COf'dint IO lllt 11umbcr ofpoiti.U II~ intbc:c:akwlllion. TbrK ri>mt la.II) OfMIONll) allO toe 
unood•td •1lfrl • HHu\Jft• fu11e:toon lri a.ddl1ton, mulu-uqc B11ttrr-onb fihtu may br .rlftud Tmu1n of DIGIT ,1. l 
FIL TE• include plouin• or 1hr d1t1 btfort and .rm lillnui,. ~-di 1.1 di.1 play ol 1bt chotnl filw fuACtk>ni Aho 1Ml!Mitd 
llt tofl~tnlClll II.al• \lorqt. rruirul i nd ,41un1 pro('("chun 

DAT A SMOOTHER H~ol ••llllsbk rpr Al.,0 Prtrr: Slt,'5 C-ll•llll.'5 U...ttW 
nm 1pn:\ll d111 unOOlhlna rwotum may bt uKd 10 r1ptdly dn1vt: 11wh.J 1nfoun.ahon f10lft nooy lhliina.1 •114 tll&ll'W'rrin.t 
IS. la •Nc:h an cqu1Jlr if'llc:r4 Tiie .or1•11c futu1r• cllokt 1n dtattt and 1t.nirr o l fi1 , •1•di u1inuot~ ruu &rid 1ttond 
drr i ~111or rak\olalioft , "114 1ncludtd 11 1u101na11c plo111n1of1hr 1npu1 dlt1 ind 1moocbrd 1n1i1ll\ 

FOURIER ANALY ZF.Jil: 1Au.ll1blt for all campu1,n) Pfitt: llt.tS c-t1,1Sll.fl ow.,u, 
Usr 1hiJ p1oi1iun 10 cumlnt 1hr f1rq11"") IP«lrl ol limutd dur11ion 1i1n.all. l hr p1u1ram fr.11u1rJ au1om11ic tt1llna •nd 
pkrUin1 of 1hr l1pul dl11 and rnuhi. . P11nicll appl it1 tlo1u il'IC ludt: lh< 1rialyib of complinttd paHtrM 1n tui:h Ocl4t ~ cltt· 
uonio, commwilu1\on1 and buuntu. 

TfA (Tr11nd" fldKlloa Aeal)Uf) Prirt: Slt.H>C.-tlfl1U.9'1*krtlf 
Tlln j, • 1r•u1l iofl•ur PKllft' •hlch m.I)' be u.Kd 10 oal1.1.11c: tM u1ns!tt functlorn of 1n1mu tlKh u hl· fi mplH'irtl ind 
fU1 rn b) u1ml11l na 1tlti11nponM'10 (M.dM'd inputt . Tr An a ml JOt mocldk1.1k>n of fOUUEk ANALYZER ud con111ft1 an 
rnainru1n.1~rirn1N <J«lbri •rrtul k>t-fr<qllCtlCf ""'°' " ..... 11 H dall rd111n, fu1u1n WhclH.I FOUltlEJt ASAoLYZEtt \\dt· 
1111\Cd f0t rd\KllK>nlll i nd telt1111tlc uw, lfA n an. cnttnttfins 1oat 11t.~·1J1blc for .U (om p1i11n1 

HARMONIC ANALYZE.A. fA•.U.bk for al compultts) P'Ttn: uusc-n1/SU.t5 Dltkrtll 
HARMONIC A.."'iALYZER •a, Oni&ftrd for the tpt'Ctrum 1rW.)"m of rrpnittwr • .,,dorms. ft.11\Na tnd~ dlta rik Jt llrt•­
uon, rdi1tn1 aiw:"or11r l irtr.,..1l aa •dJ ud.t.t.1 and tp«1rum ploniq . Onr par1KW.1JJ, uniqvr faali1r rt lb.al 1h.r lftput d111 

llttdnoc bc~I) 1P6(fd Of i11otdn . TllrOl'lJilll.ldat11t-tc:'lftrd~ IC'llbK'1pluwin1utlol1J ian u.uwd1ocrt1nlhcdat1 rak 
u:quucd by 1hc ffT altofuh111 

F0Ull£l ANALfZEll . Tf1' 1"4 HAlMOSI C ANALY7.ER mllY br ounhtird totnhtr fOf I cuoabi.MJ prier o r S.t.9" 
oht" caurun1 and U 9.9' uh.Ire d i1ln1n) 

REG RESSION I CA •.u.bW ford co•,.lrn) Pl'k'r: Slt.H>C....CltrllJ.H> DW.n11 
kEGlESSIOf'f I ".a 11nlq~ Ind u(:'tC)llOll&!lt 1c:n1t1k onr~ll k.au ~n ··po1,ncxru.a)" t u.r>ot ti111q PfoS/lm 
Fu1u1n Include tnt 1111h &CC\iltc) . an 1111111n&lK dqrn drtnmuiauon opoon~ ui utm~u uucrNJ librlll ol r.nlq fwic · 
oom: CS..11 f'.dl:tio1 : 1utorut1C da11 ltld nil •t pk>l1u11: 1 u.a1blical IJW)ili (tt: \Cud.aid dC"'ul loa, corrdiltKMI codhcwru . 
n c I and mwtri mor e In 1ddrtion, tir• fill iii.a) be totd • ltbo\11 rtttt1rnn1 lhr d.al1 REGRESSIO?rrl I ct "1111nlr !hr «MllU · 
11onr PIOl'llll 1t1 "'' d11a •nal ,-1.u .oh•aJt hbta.1) 

REGRESSION II (PARAnTJ (A tallabW for aU campul~) Prtrt : S1t.tSc:-t1r.JW.t5 o..Ain&< 
PARA Fil "dnl111.c-d 10 handlr IP\ow ca.a Jn ... bKh lhr pMlllKlrn a:r cmbrdded (pol~bt> nonHnu1t,1 in thr finin.1 lune · 
!ton Thrum umply lnM'fll ll'lc functional fonn, 1nc.lud1r111hr pa11mctrn IA(I), Al2), de ) Al onr 01 more BASIC 111tnnrn1 
h11n 0111and1nulh 1Nr be m1n1pul.atf'.d ud ploutd at •1th REGR.ESSION I Uw REGRESS!Ot-1 I rot polynomial fitUn1. 
• nd PARAF1T foi thow (C1 mpl1e1.1 rd f11nrdon1. 

MUL TILINF.Afl fl t:G RfS .. 'ilON tMl .R) tA nJlablt ror Ill computr~) Prtn : IJ4.t5C.W11r1Slll.9' Dklorll• 
MLR 111rioru1kiql 1ol1 •11t p8'h&r fo t an.alr1•n1 da1a ""'' mn1ain11111 • 0 or mo!f hnurly 1ndcpc:n1hm v11i1bln , Hnldn 
pr1ro1mln1 11\t bulc u11r11lon nlc:ul a11on, 1h1i JU OJFllm a.lio pro~idn uly lo llM' dH• rntr) . \IOllJC, u1r1rtaJ ind rd11ln1 
l11nti lon1 In add l11on , the UM't ml) 1n1cnot•lc 1hC' wl1111on by ~uppl)in• •aluu (or 1hr 1ndrrwndrnt u 11ablt_t . Thr numbtr ol 
v1rl1bln ind 011 ""' n hm1l<d onl~ by 1ht l\lillblr memory. 

REG RESSION J, 111n.d MULTll.INEAR REG RESSION m1y br purchurd 101r1ht:r for Ul.9l (lhl tt (IJW'llU) Of S6J.9' 
Uh1tt dl1krlldol 

A NOY A tA•1U.Wt for all tompultn l Prtn : llt.t5C....1111WJ.'5Dbli rllr 
In tbr p111 lhr Al"IOYA 11n.al)·11l ol • lnllllcrl procc-dur t h.1.1 bttll limn ed 10 1hr lat •t m11nfnmc cnmpum1 No..­
UYt-IACOMP tt.ai b1ou1ht tht po•rr of 1rilt IN'lhod 10 l ruil iyi1rmi. For thow: con,aµ111 •ilh ANO VA , 1lv l>YNAtOMP 
10h•11r padqt 1ncllfdn the l ·•I) , z .. -. , &nd N·•I) pocrd111n. Aho prol!df'd I.IC the Y11n zlil: •P IMIOfta! dt.i • n• fo1 
!how- 1111r1m1li11 • llh ASOV A, din D04 •Oii ) Tbr an:ompan)'1n, doarmm1111on •U •111\fft m I IUIOl'lll ruh1011 rbr. PtO< 
rruot 1n 1hr 111b1Kt) Ind trnn H 1nnttlln111ntroduc:oCMi IOI"-- ~1en. AtCOITIPiltl1•ns Af'llO\'A u • ' UPC'Ofl fl'Oflll'll (Ot 
ttu11d1111 1.hc d11a b.aN" lndliJdrd arr i.ona! COtJYrrurni fu1u1n 111111:1 \Mt izl& d111 r d.111111. drlt111111nd ~"' 

BASIC SCIE."OUlC SUIAOUT INF.S. Yohuar I (Not nUlabk f•r Al1ri) 
DYN1'COMP ., IM u ch1U•1' dWnbulOI' for lf'lr JOflw:aJC leycd to Lbr pepulat ! a l BASIC Snf'tillfr< S4i'bin:1aillnfl. Voli.lllf' I 
by F. lb~ldac!lri hn 1br 8YTE1McG11• ·H11i ld•fftlStmtf:l 1.1:1 BYTE~. h11i;.art 19SI) Tbnc 111brou1lnn hilt 
tiirm n'lfTfltr'n! .c'or4!11110 tharKrt llldudtd .. -ub uch c:olftt:'lioc Damm.ii prOlfllD • hic:h wircn and ~'011a rid! 
1ubrovrtrw 

Colltt!iOn 'I Chap1rn Z food J 0..11 and f11AC1ioo pkM:11n1 . conirik,• v11~bkJ 
Coll«11011 n Cha~ .. , • : Matn• • Ml vf'Cl0t oror:1111oni 
Collttuon rJ. Ch.aplth 'and•• ••~ riumbn 1rntt11on. w-nn 1ppio um&1tota 

Poer rn cot~lon SI• 9' Cuwnf/111.9' Otsl t'llc 
All Uutt c-oOrct 1oru 11r ,,1iJ1~ for U9.9' llhr tt c:aurun) and 1-49.9) (lhrn: d11oht1a) 
Bra11tr 1ftr 101 h 1 u1&J pt.ti ofd1t donHntlllll lOn. BASIC 5'vnt1f1< .hfltv11l11V1. l 'o/11mr/ 11 1,1il1blc hom OYl"IAC0Mfi 
fot Sl9.9' pil111 H f pcn.111• Ind fWMlllna. 5" 1,..-1r- 111 Or . Dobtll. 

ROOTS (A,.U1blr for aU compul,nl Prlrr Sll.HC-.111'114.H DW:r ut 
In 1 n111\hdl. ROOni tUT1u.l1111t01olJ dC1nmu1n .U thr tti'oeJ of 1 pol)lllXrull h.aun1 rr:al C'Ot'HlCKflll Thrtr h no bmll on 
chc dr1rtt ol 11\r rotrnonu&J , and bttauw 1hr proc:tdu!f ii itn11h·<. lh< ICX'llllC)' i1 aronaJI) ~-n) 1ood . No 1nma! flldte 11r 
1cq1111rd Ii inpin , and lhr nlc:ul&1f'.d rooll arr 'llb,lllultd b1e:l inlo Ille- polyr.onu1l 1nd ll'tr 1rud11.ab d1ipt1ycd 

AC.71\' t.:O RCUIT ANALYSIS CACAP> f41K Appk o •I)') Prtrr : SU .t5C...,u11SJt.HOh1itn1, 
Al~AP 11 lht an1lo1 c:uc1o111 atuanrr·, ani•rr ut 1.0GIC S!MUl.ATO lt . Wnh 1'CA.P yO\I mar 1nllyll' 1hr rnpocnr of an Ir· 

Ji•r ot pamo·r comronrn1 c11rul1 (t1 , 111.anilltoi 1mrhfm. band piu1 rillrr, fie . I The t u cuu mo br !"' Obtd II rqua! '''P' In 
f1rqurlK). ind 1hr 1nuhln1 cornpk"11.r . , 1nl 111d ilfl1t111.1ry1volt11011 rac:h rornponrnl )uMtuu cumlntd . ff) pl01t1n11t1t 
m11nl!udc or chrw 1oh110. •hr rr~utnc:) rnpon1•of a rum°' aniplmtr ma~ brromplc1rlrdr1"minrd •uh rt•rn-110 bolh 
1mpt.111or i nd 11h1w. In 1dd1Uo n, ACAP Pflh" 1 u1.m11nl 1nal71il o l 1hr ru1r of ~01t11r 1npon10 •hlch rnuh fr om 
1olrru1ec '""ll.l lOllJ In 1ht componrt111 1'CAP i, ratr rolcun and UK. Suaiff7dnrnbr 11'1crucW1 ln iurrn of ltlr drmtnl• and 
1ha1 placrmtfll , and tlttulr. Cutu11 dri.crip11oru may bt ... ~f'd onto cai.N'11r01duhll<10 bt rrc.allrd 111 l••rr lln'lc for uttu­
uon 01 tdit1ns. o\C:AP mould br pt.ti of r~ny c11C1111 dffi&nn '• pr0f1am libr1ry. 

LOGIC SIM ULATOR IAppk o•I>; 41K RAM I Pritt: uus c - n.IUl.fl DW.rt11 
Wuh l.OGIC SIM ULATOR )"OU IN) tt»I.)' ID.I )OW comph<atn:I d:isillJ '°IK dal1n • Uh mica 10 aivtft Kl or UtpuU 10 
drlrrtNnr tto.. ..cll tht ruc:1111 • In opc_Htr TM drmmu • hkll m&) br Nm11l11rd 1nch1dc muluplc in;Kll ANO. OJt, NOR, 
EXOR, t:JCNOlt t.ftd NANIJ p in . .. , •di" IAtrrlrtl, 1·111: &lid 0 l\sp.r.,.p.. and OftMhOll 1br rnponK of lhr 4)'\lrm l\ 
1•111.abk Pnt doc• cyck lnp.»1 mar bt cloch-d 1n "'11f'I ~aryu1c doc'k cydr lrnJ!hv dnpl.a<fllltnh ll'lcl drl&~• m&) bc- 1nlro· 
d..crd 10 Pf• foe , 1iutw1 &ftd tau c0ftd11rmi1 1'1l hc11Mt '• opoon, 1 liSl1<Jll diq1am fOf Ill) Jl•lfft M1 o f"*'1n.1r be'~ · 
trd l.lttftl HllES 111pll !b. S.u tou.t brudro.td.te& wml 1hr cun111 1\ c:koc:hd tr) LOOIC SIMULATOa 

LOC IC DESIGNER (Non• SW aa• CP/ M o .. ,, Prln: Dt.9'Dld.rc11 
LOGll: DESIGN Eau an nccpoonal COfbJ>tll'T A»cd DDl:tn ICAOJ Pl'CSJlm.. \lo 11 b 1\ JOU ma, COll• tt l 1 1.attr and corsp&t· 
C'l.lrd diJllW Ind tllblr Uk f11na.ou.I \ptttfiat~J UHO u optimind &ookao loaK Clf.l l llon That tQU.t.i~ IN) llm\ be 
-w, """~"ltd lnlO. '™NU da•111-na n lltrr ~A.-.ioor AND/ OR lllrl. Opcrat..Wly, LOGIC OESIGt-IER It cornpottd 
ol 1 BASIC prop:am •hdt alb 111 •machine: l.a111uq-c: routmr 1orcduu Prcvtoiumr. Eumpk: For 1 7 t1111.1bkb) 121 liM 
llbk . tllt proc:m1n11lmr h only I'"'° m1aii1n. l.CXilC DESIGNER it ckwty 1 f1Jt i nd po.r1ti..I tool fM bwld1n. dlJ1t1I Cll ­

C'Ulll) 

ORDERING INFORMATION 
All otdtn art procc:n<d 111d ih1pptd •llh1n •II h0u11 Plet.w endow p.a)-mrnl •1th ocdct and 1ncllidr the 1ppopn11rcomp.1tn 1n · 
fotmllloft. II pl)'lhl by VISA. Of Ml\IU Cl1d. Ul(ludt 111 numbrri ori card. 

..... .., .stii,.-1H4'H•IHtlfl1 Cht1n 
Within Nonh Amcoca : A.dd S l . ~O All otdco (ududin1 boohJ 11t .r.nt f1111 Clan 
Ouu.ldr Nf>l'lh Amrr.c1· Add I Of!t !All M11H 

QwiM1Ut)1*cff91.l 
Dcd..c:1 10'\ •h.t l'I t-tdtuna I ct1 mur r rwo1t1m• l>ulrr dncuul'll ~tird-.iltt '" 1•1il.ablr 11f'(ln 1equo1 

l " l."PIMO..a 
Add S? ,0 to Ill< lillfd du•rttf P11U fOf tlCfl ••. llopp) dn l (IBM \00 l«IOfttl CPIM fotmlll Pn~111m1 fun undn 
M1trct1o f1 MBA.SIC or BASIC40 

j ~4 ·• CPI~ Dld.1 
All i.ol!•,.c 10111lbk on 3•• CP/ M d rsh 11 1ko a•·f.ll•bk on ~ ~~" Ch~h. Nonh Sw lorm11 

,.., .. for Dl" ~ACOM'P p1011.1rn1 11 )OUI loc-a l toh •&rr dc:&kr. ~·r111r fot dn.u!rddat'nphon) of 1hnr 111d otbrt 01ottr11m from 
DVNACOMP 

DYNA COMP, Inc. 
1427 Monroe Avenue 

Rochester, New York 14618 
24 hour order phone: (716)586-7579 recording 
Office phone (9AM-5PM ESn: (71 6)442-8960 • 

http:a�aii.bk
http:u1c:lu.dr
http:c11ru.l1
http:C"OtfficKl!.11
http:p:11rcl'lu.rd
http:MULTILINF.AR
http:Slt.tSc:-nt.t1lJ.t5
http:l11Clu.6r
http:cootro.MJ
http:1oc:re1.1r
http:U1Clu.6r
http:lfnC't.on
http:C-u.tM.Ut
http:1na�1.1I
http:uuit�r.uc
http:d111nbu.1n
http:wurtl1J.t5
http:OPTl\t17.0l
http:11rr11.m1
http:OPJHn1.11
http:Ul.HC-n11Sl�.ts
http:1-:Da.nd
http:Addn1on.1l
http:11ldth.Mf
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Guest Commentary: 

A Software~ 
Publisher's 
Position 01n 
Software Pricing 
And Servic;e 
Policies 
Mr Sherwin A Steffin 
Canoga Park, CA 

I. Problem 
A position paper appearing in COMPUTE!'s June 
iss ue advanced the views of Computer Using Ed u­
cators (CUE) rega rding comme rcial software pro­
te~tion ~rnd licensing policies. CUE would propose 
a licensmg arrange ment that would a llow software 
·'to be copied and used by any and all teachers in 
that one school regard less of the number of com­
pute r ·tations or type of installat ion ." 

A mi ·perception is at work he re. This organi ­
zation appears to hold the fund ame ntal view tha t 
copying compute1· oftware is a right. C E recom­
me nd that schools should no t purchase software 
mate rial unless it is copyable . 

II. Position 
In 1980,congressamendedtitle 17,theU nited 
States Copyri ght Law to include the "computer 
prog ram". T he ame nded code reads: 

It is not an infringe m nt f'o1· the owner of a 
copy of a computer progra m to ma ke or auth­
orize th e making of another copy or adapta tion 
of tha t compute r program provided: 
( I ) that such a new co py o r adaptatio n is created 
as an ess ntia l ste p in the ut ilization of the 
com puter prog ram in conj unctio n with a 
machine and that is used in no othe r manner, 
or 
(2) that such new t:opy o r adaptation is for 
a rchi\'al purposes on ly a nd that a ll a rchival 
copies are d estroyed in the event that continued 
possession of the computer program should 
cease to be rightful ( 17 USC 106). 

T he provisions of th is law, capsulized in the phrases 
"essential step" and "archival purposes," are clear. 
Software copyright infringement is illegal. Com­
plaints and rationalizations abound: that "restrictive" 
policies are unjust; that such policies do not "invite" 
teachers to respect and honor them; or that those 
who "be~t the system" by pirating software from big 
corporauons are to be applauded . Yet no measu1·e of 
complaint will make the crime any less a crime. When 
a teacher permits (even encourages) ch ild ren and 
youn g ad~ I.t~ to disregard federal law and engage in 
illegal activ1t1es, what is that teacher undermin ing? 

No software publisher would 
deny the necessity that 
teachers have on-site 

backup copies of software ... 

os~y and intensive research and development 
~re reqt~1red to pro~uce any good software system 
from dnll and practice to the most sophisticated 
computer-_mediate~I instruction . Even the simplest 
program file con tams a complex set of instructions. 
Research and development costs far exceed the 
triv ial cost of the material, o r the ultimate retail cost 
of the product. 

No software publi he r would d en y th e necessity 
th a t teachers have o n-s ite backup copies or so fl war~ 
to avoid media fa ilu res wh ich interrupt classroom 
activity. Yet CAI is a too l, like an y o ther instructional 
aid. T he purchasing policies which gove rn othe r 
ducational mate rials (books, a udio- visua l mate­

rials. and the like) should not be xpcctcd to un ­
d e rgo modification simply bet:ause a med ium 's 
format is new or un familiar. 

No software publishe r fa ils to unde rstand that 
th e c.omputer so ftw are indust ry has ye t to adopt 
consistent , balanced purchas ing policies for th e 
schools. Yet, the instigat ion o f 1 icensi ng a<.rreemen ts 

' ~ 
poses problems analogous to th ose e ncounte red in 
nuclear arms limitation e fforts. The geogra ph ic 
area in volved is ex pansi,·e : the dive rsity of man­
age m nl poli t: ie (eve n among neighboring schoo l 
districts) i immense. Further , th e ambiguitr of 
re lyin g upon indi vidua ls' e thica l behavior ma kes 
an '' honors system ·· untenable. In hon, th imple­
me nta tion of the copying procedures which C UE 
propo es, eve n a l th e loca l dist rict leve l. wou ld be 
unfeasible. 

Ill. Proposed Solution 
Answers do not come eas ily. T he problems en-



COMPETENCY EXAM PREPARATION SERIES 
This com p rehensive set of programs consists of simulated exam modules, a thorough diagnostic package, and a 

complete set of instructional programs. It is designed to teach concepts and operations, provide dri ll and practice and 
assess achievement levels through pre and post testing. The Competency Exam Preparation Series provides a structured, 
seque ntial , curriculum encompassing mathematical, reading and writing instruction . 

The C.E.P.S. program is designed for individual student use or use in a classroom setting. Programs provide optional printer 
capability covering worksheet generation and performance monitoring. C.E.P.S. are available in three software formats. 

National Proficiency Series . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . $1 ,299.00 
N. Y.S. Regents Competency Test, Preparation Series . . . . . . . . . . . . . . . . . . . . . . $1 ,299.00 
California Proficiency Assessment Test Preparation Series . .. ... . ... . ... . ...... . ...... $1 ,299.00 

If desired separate Mathematics and Verba l packages are available for $799.00 ea. A Spanish language version of the 
Mathematics Instruction Package is available at no extra charge. 

for TRS-80 NORTHS r AR TM 
PET, APPLE OSI COLLEGE BOARD PREPARATION SERIES 81/82 

Each program confronts the user with a virtually limitless seri es of questions and answers. Each is based on past exa ms 
and presents material of the sa me level of difficu lty and in t he same form used in the S.A.T. Scoring is provided in 
accordance with the formula used by College Boards . 

S.A.T. , P.S.A .T., .M .S. Q .T., set includes 25 programs covering Vocabu lary, Word Relationsh ips, Reading 
Comprehension, Sentence Completion, and Mathematics. Price $149.95 

EDUCATOR EDITION - includes all of the above programs plus detai led solu tions and explanations. Pri ce $229.95 

Independent Tests of S.A.T. series performance show a mean total increase of 70 points in students' scores. 
Update Pack to 81 / 82 specs. Available to previous owners. Price $69.95 

ODYSSEY IN TIME 
This spectacular adventure game adds a new dimensi on of 

excitement and complexity to Time Traveler. Players must now 
compete with t he powerful and treacherous adversary in their 
exacting quest for victory. 

To succeed they must va nquish this adversary in combat that 
rages across 24 time periods. 

Odyssey In Time includes all the cha llenges of Time Traveler 
plus 10 additional eras, including those of Alexander the Great , 
Emperor Asok a of India , Attila the Hun , Ge nghis Khan . Each 
game is un ique, and ma y be interupted and saved for later play . 

ISAAC NEWTON 
Perh aps th e most fascina1ing and valuable ed­

ucat ional game ever de ised - ISAAC EWT01 
challenges the pla yers to assemble evidence and 
disrern 1he under I ing " Laws of Nature " 1hat have 
produced 1hb cviden e. I AAC NEWTO is an 
indun ive game 1ha1 dllo"'s pla yer 10 in1ervene 
acti\ el by proposin g e\pl'rimen t to de1ermine if 
new da1a ron orm 10 the " Laws of Nature " in 
question. Pld} ers m.1y e1 1 he level of difficult 
from implc> 10 ficndishlv complex. 

In d tlasHoom c111ng 1h in ~ lru c t or may elect to 
choo t• " Law o 1Jlurc '" in drrordanre wi1h 1he 
romple1e inst ru e11on m.inudl provided. 
for '""~h • 1n1 0 >unw of 1ht• h.i-1< plinnplc underl1 1ng 
ISAA C NlWTO N ""'' GO DI L. E~C HlR . BACH b;· Dou~la1 
R. Hof\l<Hl lE'r . Ch.1p1rr \I\ Jncl '1anin Gardner's MA THE­
·'1A fl CAt CAMI~' nlumn in Scien tif ic American, Onobe1 . 
1977 ,ind Junt' . 1959 $24.95. 

ava ilable for A PPLE & TR-80 PET, 32K - $39.95 .. , 
·· .A ' 

~ TIME TRAVELER 
Confronts players with comp lex decision situations and 

th e demand for real time action. Using the Time Machine. 
pla ye rs must face a challenging series of environments tha1 
include : The A1hens of Peri cles. Imperial Rome . 

ebuchadnezzar"s Babylon . Ikhnaton 's Egypt . Jerusalem at 
1he lime of the crucifixion . The Crusades. Machiavelli 's 
Ita ly, The French Revolution . The American Revolu tion, 
and The English Civil War . Deal with Hitler 's Third Reich. 
Vikings . etc. At the start of each game pla ers may choose a 
level of difficul1y . .. the more difficult . the greater the time 
press ure. To succeed you must build alliances and struggl e 
with the ruling powers. Each game is unique. 

$24.95 

Send S2.00 fo r complete Catalogue. 

SS.00 Discount Coupon included in Catalogue. 

PROGRAMS AVAILABLE FOR 

TRS-80. APPLE II & PET 
-.,... 

l(rell Software Corp. 
iunle11 01herwi1e 1ndica1ed1 

O d1 k._?r O ca11e11e (please specify ) 

-= Send check or mone order 10 

21 M il brook Drive . S1on y Brook , Y 11790 

(516) 751-5139 

~ All arog1ams f8QU1f 8 r6K TRS -80 programs f8QUlt8 LEVEL,, BASIC APPLE programs 16QUU8 APPLESOF T BAS IC N Y Slal8 Re5 t C18nlS Aaa Sa res Ta .r 

L-,_,...._,..,_,..,_,....~~~...?...6-'~~~~~~~~~_,....__,....__,....~~~..,...~~.....&'J"""~_,....-6-"..6-'~/__,....../__J 

http:1,299.00
http:1,299.00
http:1,299.00
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counte red today canno l be solved by a simplistic 
licensing policy, and the future wi ll present even 
more confounding issues. Yett e difficulties are 
not insurmountable . As the microcomputer indus­
try expands and time sha ring b comes com mon­
place, use rs and software publishers will have to 
look seriously (and cooperati ve ly) at complex joint 
understandings. 

Software purchase and u e entai ls shared 
r spon ibilities: o n th pan of th software pub­
lishe r , to provide th most trou ble-free product 
possible ; on the pa rt of the user , to know how to 
use and operate that product care full y and effec­
tively. With this in mind , we propose six compo­
nents fundamental to any working policy: 

l. Soflware publishe rs sho uld be a countable 
for providing e rror-free instructional 
materials. 

2. Software publishers should be responsible 
for rapid se rvice (a two week turn around at 
most) when replacing defective materials. 

3. Where schools have purchased multiple 
CPUs, software publishers ma ' provvide soft­
ware at liding ca l rate·. n affidavit from a 
respo nsible district administrator would certify 
the number of CP s purchased , protecting all 
parties. Thi sliding scale would permit educa­
tors to utilize multiple computers in one room, 
in multiple rooms , among s ve ral teachers, 
a nd even among sev ral schools withi n a single 
district. 

4. When intensive disk activi ty is connected 
with the use of a give n system, software pub­
lishe rs chould a llow th us r to copy and 
a rchive the di k. 

5. Software publisher · need to make available 
options to the school , off ring not onl y the 
sliding rate sca le, but" pa r part "(di kette 
documentation, \ o rkbook . e tc.) at a signifi­
cantl y reduced pric . This afte r-sa le act ivity 
could well cove r little more than the costs of 
materials, processing, and handling. Software 
purchase can b made economica ll y feasib le 
for the school wiL110uL 1·esort to cha rity o r 
criminality. 

6. Softwa re publishe rs need to provide free 
disclosure about their locked instructional 
syste ms and the policies which support them. 
From this, educators may choose ys tems 
appropriate Lo their needs. 
T he problems conn cted with software piracy, 

if unchecked , will creat an unn i..:ce ·sary and un­
fruitfu l adversar 1·elationship between software 
publishers and ed ucators. T his pape r cl elineat s 
solutions to this dil emma: better quality contrnl of 
software, licensing ag1-ceme 11ts , ra pid se rvice, and 
avai lable spare parL'i. © 
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STRUCTURAL 

ENGINEERING 

PROGRAMS 

For Apple II Plus DOS 3. 3 
1 . Continuous Beams 
2 . Plane Frames 
3. Grids 
4 . Trusses 
5 . Retaining Walls 
6 . Simple Beams 

All finite elements with beam and axial 
elements. 

PATTERSON ENGINEERING CORP. 
Huntington Beach, CA 92649 

l714J 891-0935 

I , 
'iohwcir' available for F· . 6800. 8085, 8080, Z·80. 6502. 1802. 
26.')(l . 6 09 based svstems. 
EPROM type is selected by a personali ty module which plugs into 
the front of the programmer. Power requirements are 115 VAC 
50/ 60 Hz. at 15 watts. It is supplied with a 36·inch ribbon cable for 
connectinq to microcomputer. Reauires 11"1 1/0 ports. Priced at 
'ii 169.0(l wi th one set of software. (Additional software on disk and 
cassette for various systems.) Personality modules are shown below. 
Pan No. Programs Prlce 
PM ti TMS 27118 ;.1 11._1 
PM I 2704. 27118 111• 1 
PM2 2732 .l:\IWI 
PM3 TMS 2716 17 1•1 
PM-4 TMS 2532 I\ 1< 1 

PM :» TM 25lb 27 lb. 2T !71•1 
PM 11 MCM 764 l'il wi 

Ootimal Technology, Inc. 
Blue Wood 127, Earlysville, Virginia 22936 

Phone (804) 973-5482 



At long last. A complete 
peripherals for Commodore 

line of Voice 1/0 
computers, starting 

at $119. 

Let's face it. Voice l/O is a fasclneting and efficient way 
to communicate with computers. And now, thanks to 
VOICETEK, Voice 110 peripherals are easily available, 
easy lo use and very affonlable. 

If you own a Commodore computer, we give you a 
choice of three different peripherals that will enable 
your comput er lo under11tand your spoken commands. 
And two of these peripherals will talk back . 

What's in a name. 
We call each member of our family of Voice l/O 
peripherals COGNIVOX, from COGNI!lve and VOX. 
It helps you remember that when you talk , 
COGNIVOX thinks about what you say. 

The top·of-the-line COGN IVOX model for the 
PET/CBM is VI0-1002 . It offers natural sounding voice 
ou tput and excellent performance as a speech 
recognizer. It costs only $249. 

If the quality of voice output Is not important for your 
application. then you can save $100 by ordering VI0-
432 . Priced at $149. VI0-432 Is ideal for hobbyists or 
persons mainly in terested in speech recogniton. 

Finally. if you have an BK PET. there is insufficient 
memory for voice response. so we offer a recognition· 
only COGNIVOX. model SR-100P. It costs $119, 
making it the lowest priced speech recognizer eve r 
offered for sale. Yet its performance rival s that of units 
selling at much higher prices. 

Which brings us to the next point we would like to 
make, namely. why we offer so much performance for 
so little money. 

It's the technology. 
Our Voice 1/0 periphera ls are based on a lechnologlcal 
breakthrough that made It possible to compress the 
required electronics onto a single integrated circuit 
chip. We are the only company so far that has achieved 
this remarkable feat. No wonder we offer such 
reasonably price voice peripherals. 

In addition, COGNIVOX uses an exclusive non-linear. 
learning pattern matching algorithm lo do speech 
recognit ion. Which means more reliable performance 
and ease of use. 

What makes it talk. 
COGN IVOX digitizes and stores in memory (using a 
data compression algorithm) the voice of the user. This 
gives three major advantages: 

First. there are no restrictions to the words 
COGNIVOX can say. If you can say it (or sing ii , or 
whistle it for that matter) your computer can do It too. 
Second, It is very easy to program your favorite words: 
just say them in the microphone. 
Third, you have a choice of voices. male, female . child. 
accents. etc. th is unprecendented flexibility offered by 
COGNIVOX is a must In the personal computer 
environment. Voice synthesizers and the "talking 
chips" do not offer this Oexibility and therefore we feel 
Ibey are not suitable for use with personal computer11 . 
In addition. voice output quality ca n be poor, 
especially for synthesizers. In that respect, Vl0-1002 
is clearly superior to anything else on the market and it 
is a must if voice quality is important (for example, 
business applications) . 

computer 

Some specifications 
COGN IVOX can be trained to recognize words or short 
phrases drawn from a vocabulary of up to 32 entries 
chosen by the user. 

Training COGNIVOX to your vocabulary is easy. All 
you have to do is repeat the words three limes at the 
prompting of the computer. 

If you would like to bave COGN IVOX respond to more 
than 32 wonls. you can have two or more vocabularies 
of 32 words and switch back and forth between them 
using a word. 

The Voice output vocabulary can have up to 32 words 
phrases . Da ta rate is approximately 700 byte per wonl . 

Ready to listen. 
All COGNIVOX units are complete Voice 110 
peripherals ready lo plug in end use. They come 
assembled and tested a nd they include microphone, 
cassette with software and manuals. VIO units include 
bui lt-in •peaker and amplifier (yes, CB2 is also 
connected for music and sound effects). 

They all plug into the user port and they receive their 
power from the cassette port except VI0-1002 which 
uses a wail transformer supplied with the unit . 

Easy to use. 
All you need to get COGN IVOX up and running is to 
plug it in and load one of the programs supplied. Load 
the demo program and start talking to your computer 
right away. Or load one of the games and discover the 
magic of voice control. 

tt is easy to write your own talking and listening 
programs too. A single statement In BASIC is all tha t 
you need to say a word or to recognize a wonl. Full 
instruct ions on how to do it are given in the manual. 

Works with all versions. 
COGNIVOX will work with all versions of the 
PET/CBM line. Old, new and newer ROMs. At least 
16K of RAM is requlred(SR-lOOP will work with SK of 
RAM). 

If you have a disk system , you can use it to save 
vocabularies. Instructions are given in the manual. 

Many uses. 
With COGN IVOX your Imagination Is not the limit as 
the saying goes. It Is the starling point. Cognivox ls a 
super toy, an educational tool. an aid to handicapped, a 
data entry device while hands and eyes are busy, a 
foreign language translator. a sound effects generator, 
a telephone dialing device. an answering mochine, a 
ta lking calculator. Using the IEEE 488 port you can 
control by voice inslruments, plotters, tes t systems. 
And all these d evices con tolk back to you. telling you 
their readings, alarm conditions. even their name. 

Order your COGNIVOX now. 
To order by mail. give us the model number of the unit 
you wish to onler. the make and model of your 
computer and your name and address. Enclose a check 
or money order and make sure to include $5 for 
shipping and handling. CA residenls please add 6~ tax. 
You may also order by phone and charge ii to your 
Master Charge or VISA. Our phone number is (605) 
665-1854 9AM to 5PM PST. Monday 1hrough Friday. 
Foreign orders are welcome. please add 10~ for air 
mail shipping and handling. Payments must be In US 
funds . COGNIVOX is backed by an 120-day limited 
warranty against manufacturing defects. 

VOICETEK 
P.O. Box 388, Goleta, CA 93116 



WHY BUY FROM THE BEST? 
Service . .. Support . .. 

NEEC:O Software ... 

EPSON PRINTERS 

~commodore 
16K B (16K RAM-40 Column) · Lim. Qty . . ..... . . . . . . •. .. . . ..... . .. .. . . S 995 
32K B (32K RAM-40 Clm.) · Lim. Qty ... . . . ... ... . . ...•• • . . .... . . .... .. $1295 
4016 (16K RAM 4.0 Basic-40 Clm.) .. ..... . ...... .. . .••..... . . ... •.. •. S 995 
4032 (32K RAM 4.0 Basic-40 Clm.) .... .. . •• ................. . .. . . ... . $1295 
8032 (32K RAM 4.0 Basic-BO Clm.) .. . .. • . • . . . . .... .•. .•. . ... .... . . ... $1495 
8050 Dual Disk (1 Meg Storage) ..... . .. . •.........•••........•. . . . . $1795 
4040 Dual Disk (343K Storage) ...... .... .... .. . •. • .... ... . ..... .. .. . $1295 
8010 IEEE Modem .. ... . .. ... . . ... ..... . . .. . .. .. .. . ........... .... S 280 
C2N Cassette Drive .... .... ... . . ..... ...... . . . . ..... . .... . .... . .. S 75 
CBM · IEEE Interface Cable . ...... ... . .. . . . ... . .. ..... . . .. . ... .... . $ 40 
IEEE· IEEE Interface Cable . ..... ... ... . ... . . ..•.... . . . . . .. •.. ... .. . $ 50 
VIC 20 Home/Personal Computer ............ ••... ......... . . .. .. .... s 295 

ALTOS 
ACS 8000-2 64K 1M ... . ..........•..... ... .... .. .. . . ...•.. .... S 4500 
ACS 8000-15 64K 1M ...... ...... .............................. S 5990 
ACS 8000-6 208K 14.5M ... . ... .....• ... .... . . . • •.•.. .. ..••.•... S10490 
ACS 8000-7 208K 29.0M .. . . . . ........... . .. .. . ..... . .... .. . .... $11690 
ACS 8000-10 208K 10M .. .... ..... .. ....... .. .... ... ...... ...... $ 8500 
ACS 8000-10/MTU ...... .... . .. . ..... . . . . . .... .. .. . .. . . . ...... S10990 

NEC SPINWRITER PRINTERS 

MX-80 PRINTER ..... ....... . .. ..... .. .. .. • . . ... . . . . .. S 645 

5530 (Parallel) . ..... • .... . . .. •......... . .... .... .... ••... .. $3055 
5510 (Serial) .... . . •. . .. . . .. •. ..... .. . .. . ..... ..... . . •... . . $3055 
5520 (KSR-Serial} . . . .... .....• •. . ...... .. • ....... .... .•..... $3415 
Tractor Option .. . . . . ... ... . .. ... .. .. .. ... . . .... .. ... . •... .. $ 225 MX-80 FT ... ......•.........••... . . .... . •....... . . . . S 745 

MX-100 .. . . . .. . ... .. . ......• •. . .. .. .. .. ........ . . . . S 945 
MX-70 ... . .. . ... . .......... ... . ...... ...• . .. .. . . .. . S 459 
INTERFACE CARDS 
8141 (RS-232) . . . .... . .. . .. . . . .•••• . . ... ......... . . ... S 75 
8150 (2K Buffered RS-232) ...... •• ... ...... ..• ..• . . . . ... S 150 
8161 (IEEE 488) . ......... ............. .. ............. S 55 
8131 (Apple Card) .... . .. .. . ... . ......... .. ...... . . .. . S 85 
8230 (Apple Card) . . . . .. . ...... . . .• ........••... .. • ... S 25 
8220 (TRS-80 Cable) .. . . .. .. .. . .... . ..... ..•....... . . . . S 35 

DIABLO 630 PRINTER 
DIABLO 630- Serial· RS-232 ..... ..... .. .......... ....... $2710 
Tractor Option ... . ............ . ...•.. . .............. S 250 

ATARI COMPUTERS 

- . --· ---

Atari 400 (1 6K RAM) .. .... ...... ........... $ 399 

'----"--- - - ~-~h----··-' 

Atari 800 (32K RAM) · good thru 8/31 ... . ..•... $1080 
Atari 410 RECORDER .. ... . .......... .. • •.. . S 89.95 
Atari 810 DISK DRIVE . . .. . . .. . ....... ... .. . . $ 599.95 

NE ECO carries all available ATARI Software and Peripherals. 

:rnrtit 

APPLE 
16K APPLE II+ . . .•.. .. $1330 
32K APPLE II+ . .. . .... $1430 
48K APPLE II+ .. . ..... S1530 
APPLE DISK w/3.3 DOS . S 650 
APPLE DRIVE Only .. . .. S 490 
APPLE Ill 128K · In Stock! 
w/Monitor + 

Info Analystpak ..•.. S4740 

PROFESSIONAL 
SOFTWARE 

WordPro 1 BK . . . . . ....... $ 29.95 
WordPro 3 (40 Clm.)16K .... S 199.95 
WordPro 3+ . ..... . ... . ... $ 295 
WordPro 4 (80 Clm.) 32K . . .. S 375 
WordPro 4+ .. . .... . · · . · . . S 450 

JUST A SAMPLE OF THE MANY PRODUCTS WE CARRY. CALL US FOR OUR NEW 60-PAGE CATALOG. 
WE WILL MATCH ANY ADVERTISED PRICE N PRODUCTS LISTED UNDER SIMILAR "IN STOCK" CONDITIONS. 

NE ECO 
679 HIGHLAND AVE. 
NEEDHAM. MA 02194 

(617) 449-1760 
Telex: 951021 

MON-FRI 9:00 - 5:00 -v~ -MasterCharge and VISA Accepted 



NE ECO 

INTRODUCES THE 
CBM VIC-20 
COMPUTER! 

(:Commodore 
breaks the 

computer 
price barrier -

$299.95 
~cammodora 

VIC-20 SPECIFICATIONS 

• 8 colors - built in 
• sound generation - built in 
• programmable function keys 
• 5K memory expandable t o 32K 
• standard PETBASIC in ROM 
• full-size typewriter keyboard 
• graphics character set 
• plug-in program/memory cartridges 
• low-priced peripherals 
• joystick/paddles/lightpen 
• self-teaching materials 

r.... .• === 

* WORKS WITH ANY HOME TELEVISION 

CALL NEECO TODAY FOR ADDITIONAL VIC-20 INFORMATION .. . 

CBM VIC-20 
PERSONAL 
COMPUTER 

C2N 
TAPE CASSETTE 

DRIVE 

As the CBM VIC-20 is a "new• product , prices and specifications are subjec t to change w/o notice 

NEE CO NEECO WILL MATCH ANY ADVERTISED PRICE ON CBM EQUIPMENT 
FROM ANY OTHER COMPANY WITH PRODUCT IN STOCK. 

679 HIGHLAND AVE. 
NEEDHAM. MA 02194 

(617) 449-1760 
Telex: 951021 MON-FRI 9:00 - 5:00 

MasterCard and VISA Accepted 
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Part II: 

What ls A 
MODEM, And 
Why Doi 
Need One~? 
Michael E. Day 
West Linn, OR 

How To Use A Modem 
T he standard modem that the hobbyist norma ll y 
encounte rs is the BELL 103 type modem. Addi­
tionally, the BELL l 13A (or iginate) and the l 13B 
(answer) a re normall y included in th is grou p, with 
the specification of a l 03 compatible modem often 
being used to indicate the l l 3A or I I 3B type mo­
dem. T he I 03 type modem is rated fo r speed s of 0 
to 300 BPS, with most modems being able to operate 
up to 400 BPS , and the more expensive mod els 
being able to operate at up to 600 BPS. T he maxi­
mum theoretical limit o f the I 03 type modem is 
1000 BPS. However , due to the great amount of 
filtering and special line conditioning required to 
ope rate as the speed approaches this level, it be­
comes impractical lo operate at these speeds. Due 
to this, 600 BPS is the max imum rel iable speed thal 
can be ex pected fro m the 103 type modem. lt 
should be remembered , however, that 300 BPS is 
the maximum guaranteed speed of the 103 type 
modem. Speeds fas ter than this will not a lways 
wo rk (de pend ing on the phone line condition), 
and those modems capable of ope1·ating al greater 
speed generally cost twice as much as the lower 
speed types. T he modem may be used at any speed 
less than 300 BPS. Dropping the speed Lo 150 or 
110 BPS can often improve the re liabilit y if the 
connectio n is ve ry poor , and 300 BPS does not 
work. 

T he 103 has two modes o f o e ration , the 
"answer" mode and the "o riginate" mode. T he 11 3 
modem will only \Vo rk in one of the modes ( I 13 
fo r originate and 1l 3B fo r answer) and not the 
other . Most o f the acoustic coupled modems fo und 
on the surplus market are the o ri ginate type. This 
type o f mode m is what yo u need to talk to mos t o f 
the computers that the hobbyist has access lo (s uch 
as CBBS/N\.\ ). T he o rigin ate modem is so na med 
because it is used by the person or device that 
places the ca ll (or origin ates the call ) to the remote 

com puter or person. T he answer modem is used 
by the person or device that receives the call (or 
answers the call). T he two modes could be reversed , 
as the phone line doesn"t care. T hey were set that 
way to p rovide a standard as Lo which modem 
should use which mode. Si nce the l03 is a full 
duplex modem (two-day com munications) , two 
separate communication links must be established , 
thus the two d iffe rent modes. The answer modem 

Of all the generally 
available modems, the 103 

is the most forgiving. 

t ransmits on the h igh freque ncy link and receives 
on the low frequency li nk. 

A true 103 type modem will be capable of 
operation in either mode depending on a con trol 
fun ction. (This could be as complex as a control 
sequence or a sim pl as a swi tc h). 

O f' a ll the generall )' avai lable modems, the I 03 
is the most forgiving. Ct will ope rate al a ny speed 
less than its designed maxim um . It is tota ll y trans­
parent to any p rotocols that mig ht be used as long 
as it is asynch ro no us type transmission and it n :­
q ui res no specia l hands haki ng (control) signals i11 
its bas ic configu ratio n. T his is idea l in a po r table 
application where it m ight be used in a \\·ide variety 
o f configurat ion . 

PIN I FRAME GROUN D 

PIN2 TXD 

PIN3 RXD 

PIN 4 RTS 

PI N 5 CTS 

PI N 6 DSR 

PIN? LOGIC GRO UN D 

PI NS DC D 

PIN20 DTR 

Tied to the m od e m case (if m eta l). Can 
be igno red normally. 
Trans mit Data. 
The data to be transmitted is presented 
to thi s pin. 
Receive Data . The r eceived d a ta 
is present on this pin . 
Request to send. 
Gene ra ll y ignored by modem, it can 
Some times be used to tu rn the trans­
mitter on and off ( I =on ;O = off) . 
C lear to send. 
This pin is no rma lly he ld hig h (on). 
Alte rnately it can foll o w RTS, o r DC D. 
or both (depending on mod e m). 
Data set ready. 
This s ignal will always be on whe n the 
m ode m is operational (power on). 
T his is the common re fere nce gro und 
for a ll 1he s igna ls lis ted . 
Da ta car r ier d etec t. 
T his signa l w ill be on whe n the com­
mun ications link has been es tabli s hed 
(the carrier signal from the re mote 
mod e m is be ing received .) On some 
m od e ms this is al ways on . 
Data Termina l Read y. 
De pending on the mod em, this can be 
ig no red , th e modem o n or o ff ( ! =on ; 
0 =off) . Also , in some turn mode ms, 
it is u sed in conjunction with RI to set 
the ope rating mode . 
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ror s IOO, Ell II, Apple, 
TRS·80 Level IF 

From $99.95 kll 
Now - Wach vour r;om· 
pulcr lo lalk. dro malicallv 
increasing lhc inlcraclion 
bc lwcl! n vou a nd vour 
machine.· · 

ELf' ll 
VERSION 

T ha l' s righl : l hc ELECTRIC MO UTH ac- P rinclpl r. o f Op crallon T he ELECT RI C 
tuall,Y l ~ts .your c:nmpu l~~ lnlk! Installed and MO UT H s lorr.s word s in t h eir d ig ital 
cm -lme an 1ust ~mnut~. 11 s n;ady for spokf!:n · cqui\folcnts in ROMs. Whl!fl words, phrases. 
language use in oHM!o. bu~mcss. lndustn al a nd phonemes an! des ired. lhcy arc shnpl~' 
a nd comm.crciel app l lca hon~. in gam~s , co.l ied (or by your program and lhcn syn· 
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~j~u:::~~b ~~~u:d';-4'· r.omplttt in~u ci k>n' 
' U1oe!lo S11 lonail Se mi cundu t. lor ... " l l lgi1al ker " 

~p1lem. 

' ltu;lu~ on-board ill.ldio amplif'ler and ~· er. 
:~~,K:,~ '' l!O iO n ,. fl) t C'- le rnal '\pU lr.: l" t ' And 

• lukls • ""°"' dhMnW n and "-d lemf'n l lo pm. 
w;ramm i n~ : ltL-. )1:J1J modif) uht~ p""'nim' •nd 
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I ll.Ill M .. \I' n1=1 \lfTfk ~' '"n 
"'' \\.U'lkl ll ~ l \\ \.till '>I I 
"·' "'n n!'u ,1111J ~.1 
i,~~M; t'~'.t;:u. ~" ~:\~:~. ~u 
110)11);1,, I.\..... (.ll,'\\I 't.AM .. ,A1'1 t 
~1)1. 'll'IU' 1:r, ·1 c • .u:AI -. 1•\tt\tlt "llJl' 
llf"rt:J., llAlfJi:l:t.""l t.fitt.Altlt uf OIA' 
..:ixnJ ' •Hfir?.111'1 HA\1 un n n. 
'>t.\ L, 111 ... .:ov-. ... u~u 1111~11 1..., n "'l 
tJr.111u -. ~ ......... U ,1 I 11 11:.llUI 111'1 Oil' 
'l't 1}1' .. M'> .... IJ .... 1.1 lllM 'M 11\.I." 1°1' 
l\\r' n t .. l'lih ... U~'-C I I ' PAfQ .. STlll\J .. \otJ 
ltntUV U._\,... ... U-'-lt NIU' "'X"•"'' \\ 'U(,111 
l!Jltli I 1'11"11 1., rU"'-.f 
1111"1 • 1111 i.. It Nl"i 

~~~.'~ w:~~:,.~'r,ti1 .. ~~~,.,~~:~·n~";::i!~~!~,;·~~:~ ~Al°t • "'N'I ~Jiii l'U" I 

'i~:::r.:~:I~ · 1lh "'Lo ~.,If ..,. •I"~ m11-lr'fn11rt. •,f ;\;.,., thl• 111ruplo,<11•ulph.ol1t1 .. ~ .~1 -n 11-ti.·r ~ lt<111·r ..... ~ ..................... . ••...••••••.••..........•.•.• 
: tonlln• n111 U.S.A . t ro• lll C11d euyrrs Outside conn. TO ORDER CALL TOLL FREE 800-243· 7428: 
: To Order F'fom tonned lr.ul Or f Qr Tech nlc•l Auh11nce.C1c.. call t20l t 354-9375 

:N ETRO NICS R&O LTD. OcpI. 
• JJJ u1m nrld l o.d. frllrw Mlllord.ct Ol776 . 
• ,.,l'fN ' \l '/llf lht• j/t•fl!,l"ht~h11/l t •/1 1\\' 
• • 11 1 • -ur-ru1e M11111t " ~• ............ Hen 
• IJlll "LWnttc M .. dl- ~a ............... '"'H 

: ~ ~~:~.:=;~\~~~:~; :::::: : :::: 
i "•'-1 l.'n C.lJ." .. o.l••IA 1o ... • • .t .a,·. Atl ,.i.,~ nm 
• ...... •.o:• ~ ''""r~•,., f. ·"~ 1•• .,1,1 ~~i.... ••• 

0 • erson11Ch ,,,.., D C•~bll!r "st"hed.-./M oney Or dt r 
U \111 D Mo lr. rCh11g e t81n.,Ho._) 
Attl, NO. ________________ : 

~~:~lur e t:ip. 01te ___ : 

Name • 
Odtf'SS _ ______________ _ 

Cll)1 
: 

• 1,4,11 •• l .... 11 Sl ate 1Jp • •.......••••...............•.•.•..•........................• 

DISK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY LOSS? 
ERRATIC OPERATION? 

Don't 
Blame The 
Software! 
Power Line Spikes, Surges & Pat #4 259 705 
Hash could be the cu lprit ! · · · 
Floppies. printers, memory & processor of ten inter~ct! Our 
patented ISOLATORS el im inate equipment interact ion AND curb 
damaging Power Line Spikes, Surges and Hash. 

• ISOLATOR (IS0·1) 3 filter Isolated 3·prong sockets; Integral 

~~~~:~s~~~e .s.u~pr~~sl~n;. ~ 8'.~ .W . M.a.xl~·u·~ . lo.a~'. .1. ~~ .l~a~6~.~~ 
• ISOLATOR (IS0·2) 2 lllter Isolated 3·prong socket banks; (6 

sockets total); Integral Spike/Surge Suppression; 1875 W Max 
load, 1 KW either bank ..... . . . ... . . . ..... . .. . . .. . .. . $62.95 

• SUPER ISOLATOR (IS0·3), similar to IS0·1 except double 
lllterlng & Suppression ........ . . . . ... ..... . ........ . $94.95 

• ISOLATOR (IS0·4), similar to IS0·1 except unit has 6 
indlvlduaily filtered sockets .. . . . ..... . . . . ........... S106.95 

• SUPER ISOLATOR (IS0-11) similar to IS0·2 except double 
lllterlng & Suppression . . . .... . ... . . . . ... . ..... . . . . . S94.95 

• CIRCUIT BREAKER, any model (add-CB) . ..... ... . .. Add S 8.00 
• CKT BAKR/SWITCH/PILOT ('CBS) . . .. . .... .. .. ... . Add S16.00 

AT YOUR Master·Card, Visa, American Express 
DEALERS Order Toll Free 1·800·225·41!76 

(except AK, HI, PA & Canada) 

1£]1 Electronic Specialists, Inc. 
171 Sourh Main Slreet. Nar1c~ . Mass 01760 

Technical & Non-BOO: 1-617·655-1532 

MEMOREX 
PUXIBLE DISCS 
WE Will NOT BE UNDER­
SOLDll Call Free (800)235-4137 
for prices and infonnation Dealer 
inquiries invited and C.O.D.'s 
accepted 

PACIRC EXCHANGES 
100 Foothill Blvd 
San Luis Obispo.CA 
9340 I In Cal call 
(800)529-5935 or 
(805)543- 1037 -VIS4' 

FOR THE PET/CBM 
WIGll h 1n t •c t\ i 1'l9 . """° l ntrr11 c t t .,r h f'9u•c• fo r yoo.1 r Pl1/CSt" . I t ' \ N~Y to 
hu" • nd hh '°" QUl c• ly cre-.at• o• fl H .u'ld c r • p,.tc \ .tpphc.ttom. . 

• "-Or• U'l.l fl 60 p09Hf U1 COl!lllll l'ld ' t or ... ,,1puht tf'IQ or1ptil ct. fioi; r H ~-
• Doub l f' ll! t' n,.tty gr• pri to ~ hf' 1 ou EIO \ !.O ri1ot POt.lt t om. 

• l H gf' 1\l"°"P" d1 t. P h /\, t\oO tl • f'r\ .t r<! t Dl'f' l • l l l'I .-1t. \PHkfo .-) ~~ 
• lO.t..Dtpg 4M ~Ofi rQ nf VIC.I t. ~roa ral" 1o t c CIHf'lt f' or dh,liPU P ~ 

• ~ ~ ;~o ~~-~~!i :!: ~~f;~ c~o~ ~~~ ~~ f ~ ":'~~~~ti, i~~ ~~:·:~p. Ar;~~~~ ~!; ;h rr . 

• (~ r f' f' rt.ht SO• 01 1;a 1!16 rtU1 

• r or CLO, 1.( \0 or • .O DOfJ\ 

U.S . I ( AJd ,QA F"OP£tc.N 
VIGIL for PCT/ Cf ,. o" cut.Ptlt or t!U\ f' tlt . 19 prog rt ... \ •. . . • . . ..• 13!1 •..•..•.• U O 
VI C. f l Uu-r ' s '411'\1<11 l r rf und1bh • llh so rt .. r r o rd rr ) •..•.. . •. . •• SI O •••.• . ••• i U 

~i ~ 1 ~i~i~?[!~l~..i~ 'a~ rar 1 t~f~ . -~:::i ~~, ~ ~~16!~)~:::::: :: : : : : : ~~~::::: : :: : : ~? 

PET. APPLE II USERS TINY PASCAL PIUI + 

GRAPHICS 

• C. u phln ... , rs ion nn m r P - r.YJ. Ptll C.S , r·un . P('IJ.l . Tl l: t , lP.):.~l' . :.fis , SCiP. 

r~~{~e~:' :p~~~~r t f'~~~~{J~ 0~!~.,f~. · :t~tcJ'. ~~~~~li ~~l ':1roHi~~f 
U. S. & CA."Af' '- iOPEI C.N 

Tl 11Y Pn t1l PLU~ · r.a:AP,.ICS v( q~I('\til u~l udu 1" ••• m.1•1 
P[f )1 11\ N('ll / .a .o QQMS d h • f'ttf •• • • • • •••• , •• , .• . •. . • . ... . • . . . ••• SSC' ••••. •. • • S60 
P[I l l t: Nl 'll / • .O ROHS CU SPl tl" ................. . .. . . . ... . . .... . sss • • • . .•••• SM 
.. PPU It 4811'. • rd ODS l.2/).), .• . .• •• . • . •.•••...•... . • .••..•••• sso ......... 160 

TI NY Pts c.t l NQtj .(.R A.PHICS 'lfll'SIOt. t rc; luctto\ t'.af\J41 
PCT IU./)21: NlW ROMS d hl toltP • . •••••• . ••. . •••••• • •••••••.• ••• • lJS • • •••••• • S4 S 
PEI lliK.1)2( l>il lil A:O" S C.U\flt ' · ....... - ••..• • •.•••• • •••••• • ••• • s<o • •• •.•• • • sso 
APPL[ 11 Jlli H>d DOS ).213.) . .. ..... . .... . .. .. . .. . . .... . ... . .. s.JS • .•. . • . . . s: s 

Tl lil' Puc• l Usrr' s ~ru.t l ( r f- f u ttOa til r • itn soltw.,.,. C1 r d l'!"} •• • • •• Sl0 •. •.. . . . . S1 2 
ll H' Puc.t l 6S01 l nu rp r rtt'r l fstf na -GPAPM l(S nrston •••••• . •••• szs • ••••• . • • SJO 
TI HY P.tsc• l 6S01 Int t' r prPt t' r Lhti ng - i.Oti -GPA PH l n 'f' tr s ion •• . •• . • u s •.•..• .•• SlO 
P[T Kl.CH IN[ LA.N C.UAC.[ C.Ul0£ ' t or OLD. t.'[ 'oo' or a .o lt0i"S •• • •••••••• • • S1L .... . . . . Sll 

VISA' 

j1"0U%U%11 ABACUS SOFTWARE 
P. 0 . Box 7211 

Pr ices Include postage. 

liiiiiiiU!I Grand Rapids. M ich igan 

616/ 241-5510 

49510 

Or df'ri t'\lst bf' rr~• td VI• 
Ctl t'C t , llllOt'ey ordtr or bl '1t. · 

CH !1 . r orrt9,. ordrr"\ r.iay be 
pa i d fo r vh tM.rr n. tl o N l 
lllOnPy OrOf' r o r ba rt. Colrd : 
( A.ccMs,£11 rou r d ,8n "C l .tyc.ird ) 

Solw your dl9C ~ buy tOOl' owf.u 
.ced Dyoan ...._ All onion ohlpped 

from lllock. wtlhln 24 '-- OaD loll FREE 
CllOO> 235-4137 ... pox- and lnfonn.tlon. 
VIN and ~ Cud accepted. AD order. 

-~p.icl 

PACIFIC 
EXCHANGES 
I 00 Fool hill Blvd 
San Luis Obispo. CA 
9340 1 (In Cal call 
(805) 543· 1037 ) 

http:lo\NGU.lC
http:ro1u1r.11
http:f'ht"rt.ht
http:cr1p,.tC
http:Obispo.CA
http:M.a.xh~.un
http:1111nli.No
http:AsMs11nce.cu
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PIN21 SQD 

PIN 22 RI 

Signal Quality Detector. 
Generally this signal is not provided. 
On those modems that do provide it, it 
indicates that a poor communications 
link has been established, and that 
there is a high probability of errors 
occuring. 
Ring Indicator. 
Those modems that do not have mode 
control generally ignore this signal. 
Those modems that do use this signal 
generally use it to detennioe which 
mode to place the modem in. If the 
RI signal was present prior to the 
DTR signal, t en the modem is placed 
in the answer mode. If the RI signal 
was not on prior to the DTR signal, 
then the modc!m is placed in the 
originate mode. 

All other pins are undefined in their actions and no 
conn ctions should be made to them to prevent 
possible malfunction of the modc~m. . 

Sometimes large amounts of data transfer 1s 
desired. With a 103 type modem limited to 300 
BPS, this can get to be a bit tedious after a while. 
The 202 type modem se rves a <l compromi e for 
this type of operation. By dropping one of the 
communication links, transmission speed can be 
boosted to 1200 BPS, This a llow_ th data to b 
transmiued a t a much faster rate, thereby im­
proving the throughput. 

Because of the lack of the other data link, 
however, the control of the communications flow 
becomes much mc>l'e difficult. Since there is only 
one data link ava ilable only on · modem may trans­
mit at a tim (half du pl x). Thi mean that some 
sort of protocol must be decided upon to determine 
which modem may tran mit. One of the more 
ommon one i to encl an A Cll "EOT'' as the 

last character. This tells th recei,·ing device that 
transmission is over and ii may lllrn on its modem. 

The operation of the comrol signals is very 
similar to the I 03 type modem. Therefore only the 
differences will be discussed: 
PIN4 RTS 

PINS CTS 

PIN6 DCD 

Request to send. 
This signal is used to turn the 
transmitter on and off. 
Clear to send. 
This signal is generated from RTS, 
DCD, and an optional time delay and 
indicates when a va lid transmission 
link has been established , and trans­
mission may begin. 
Data carrier detect. 
This signal is u sed to indicate 
that a carrier is being received. 

PIN I2 SDC Secondarydatacarrierdetect. 
Optional rev(:rse channel detector 
signal is present when reverse channel 
is present. 

PIN 19 SRTS Secondary req uest to send. 
(On some BELL 202's this is PIN l I) 

This s ignal turns the reverse c hannel 
carrier on and off (I =on; 0 =off). 
If this PIN is t ied h igh, then the 
reverse c hannel is controlled by the 
request to send (when request lo send 
is on, reverse c hannel is off, and 
vice versa). 

The n :,·erse cl1a1111el option is 11ormall)1 used as 

a circu it assurance or interrupt channel since. as 
long as the reverse channel is present, the tra~1s- . 
mining modem can be assured that the data lmk 1s 
being maintained, and the receiving mode m can 
use it to request an earl y term ination of the tra ns­
mission by turning it off. 

The 202, like the 103, is c.iuite llex ible in its 
operation. It can be used at any speed up to its 
maximum allowable speed . It is transparent to 
most p1·otocols a long as they are asynch ronous. 
Some means must be provided, however, fo1· turn-
ing the transmitter on and.off . . 

Anothe1· modem that 1s becommg po pular 1s 
the 2 12 modem. This modem combines the features 
of the I 03 a nd 202. It has two data links (fu 11 cl u pl ex 
operation) , yet can operate at 1200 BPS. lt is. ~10,\\·­
e\'e1·, very limited in its operation. The tran ·m1ss1on 
protocol is fixed , and the speed must be 12.00 BPS 
exactlv. For this )'OU get full duplex operation, 
which

1 

means no transmitte r comrol is required. 
lso, because or the transmission method used, il is 

inherently more difficult to build (i.e. more e:-:pen­
sive). Transmissions between the two linked mo­
dems occur as DI BIT . 'nchronous. and a1·e then 
com ·encd to as)'nchronous for transmission to a nd 
from th co1111cctccl equipment. The Pl ' out or 
the 2 12 is the same as the l 03 type moclenL The 
operational mode ( I 03 o r 212) is determined by 
the signal applied to Pir\ 23(O =103; I = 212). © 



SYSTEMS SOFTWARE 
FOR YOUR 6502 
PERSONAL COMPUTER 

by Kenneth Skier 

Creating Programs for the Apple, Atari, 
Challenger and PET Computers. 

'"This is a brand new book on assembly 
language that is fantastic! I have all the 
stanciard books on the 6502 and can't 
understand any of t hem. This book is not 
only beautifully written, very understand­
able. and takes no previous knowledge for 
granted ... but it also includes many 
useful machine language routines such as a 
visible monitor, print utilities, d isassembler, 
and a text editor. Well worth getting . . . " 

M. Dunn 
Editor, ACE 

Aton Computer £nrhus1osts News/euer 
ISBN 0-07-057860·5 
4'IO pages softcover 

BEGINNER'S GUIDE 
FOR THE UCSD 
PASCAL SYSTEM 

by Kenneth Bowles 
Written by the originator of 
UCSD Pascal System, this in· 
formative book is an onenta· 
t1on guide to the UCSD 
Pascal System. Fo r the 
novice. this book steps 
through the System, bringing 
the user to a sophisticated 
level o f expertise . Once 
fam1l1ar with the System, the 
reader will find the guide an 
invaluable reference tool for 
creating advanced apphca· 
trans. 
ISBN 0-07-006745·7 
204 pages $I I 95 soft cover . 

~------------------------- ---------------, 
I ORDER BY MAIL OR PHONE I 
I CALL TOLL FREE: 800-258-5420 Name I 
I Please send: BEYOND GAMES $ 14. 9 5 Street I 
I BEGINNER'S GUIDE TO PASCAL $ I I . 9 5 I 

Add .75 per book 10 cover postage and handling City I 
I D Check or money order enclosed for $ . KJ I IJI State Zip • • ,

1
. I 

I D Bill VISA D Bill MasterCard KJ ... • ~ 
I Acct I Expires __ ~[)[)~~ ~~t:~~r~t~:~.t.NH 03458 ltn\ ~ I L---------------------------------------------1 

You are 
the sole surviving 
Naval Commander 
of the Free Space Con­
federation. The Galac­
tic Empire has overrun 
the entire solar system .. . 
except for your remote out­
post on a moon at the outer 
limits. Exploiting the un­
matched ship SHADOW HAWK l. 
you prey on the Empire's mer­
chant fleet to capture enemy mate­
rial. which can be bartered for better 
weaponry, shielding. missiles. etc .. for SHADOW HAWK I. But 
the Empire's interceptors. corvettes. lancers. destroyers. and 
cruisers are probing the galaxy for you. You must evade 
them and the deadly battle stations throughout. 
Your skill is measured by nine rankings. up to STAR LORD. 
Warning: You must be very. very good to reach STAR LORD 
rank! Very good indeed! 

SHADOW 
HAWK I uses 

THREE-AXIS rota­
tion. high resolution 3-D 
graphics! On Applen·. 

DOS 3.3. or Atari 800". 48K 
with disk cirive. Joysticks re­

quired. Specify Apple or 
Atari on your order. Games 

are on Dyson diskettes. 
Game time: 15-30 min. $49.95 ppd. 

VISA & MasterCard accepted. 
DEALER INQUIRIES ARE WELCOME. 

107 E. Main #2, Medford. OR 9750 I 
( 503) 779-0078 

'Applen DOS 3.3. and Atari soo are regis· 
lered trademarks, respectively. of Apple 
Computer. Inc .. and Warner Communl­
cal!ons. Inc 

The games of tomorrow for the minds of today. 



SPECIALS on INTEGRATED CIRCUITS 
6502 7.45 1016.95 50/6.55 100/6.15 
6502A/6512A 8.40 1017.95 5017.35 100/6.90 
6520 PIA 5.15 10/4.90 5014.45 100/4.15 
6522 VIA 6.45 10/6.10 50/5.75 100/5.45 
6532 7.90 10/7.40 50/7.00 100/6.60 
2114-l200 3.75 25/3.50 100/3.25 
2114-LJOO 3.15 2512.90 10012.65 
2716 EPROM 7.00 5/6.45 10/5.90 
2532 EPROM 14.50 
6116 HllK~l 2K 1 8 CMOS RAJll 14.50 
4116-200 II RAM (NEC) a ftr I g 
Zero lnsertiln Force 24 pin Socket 2.00 
6550 RAM (PET BK) 12.70 
S-100 Wire Wrap Socket 2.40 

A P Products 15% OFF Iii 
A P HDbby-Blox 15% OFF 

THE STAR MODEM 
Frt11 l'rutlec/Unrmert 01tJ Sy1tJ1111 
RS232 MODEM 
IEEE 488 MODEM 
RS232 CCITT 
IEEE 488 CCITT 

SALE $128 
SALE $199 

$170 
$270 

We carry Apple 11+ from 
Bell & Howell 

lullFORTH + lor Appl1 II S75 
A fu ll- featured FORTH with enhancements. Conforms to 
FORTH Interest Group standards. 

REVERSAL (Spracklen) 32K Apple 28.00 
Data Manager (Lutus) 24 K Apple 40.00 
Energy Miser - PET. Apple. Zenith 24.50 
Hist<>-Graph (Boyd) 48K Apple 24.50 
Data-Graph (Boyd) 4BK Apple 40.00 
Apple II Users Guide (Osborne) 12.00 
lntroductlO/l lo Pascal (Sybex) 10.30 
Pascal Handbook (Sybex) 12.00 
Musical Applications of Micros (Chamberlin) 20.00 
Basic FORTRAN (Coan) 7.25 
CP/M Handbook (with MP/M) Zaks 11 .85 
Programming the 6502 - Zaks 10.00 
Microprocessor Interfacing T echrnques 13.00 
PET/CBM Personal Computer Guide (Osborne) 12.00 
PET and the IEEE-488 Bus (GPIB) 12.25 
6502 Assembly Language Prag. · Levanthal 13.50 
Z-80 Assembly Language Prag. - Levanthal 12.75 
BOBOA/8085 Assembly Language Programming 12.75 
ZBOOO Assembly Language Programming 16.00 
6809 Assembly Language Programming 13.50 
6800 Assembly Language Programming 12.75 
The 68000 Microprocessor Handbook 5.75 
BASIC and the Personal Computer (Dwyer) 11.00 

[I commodore 

CBM-PET SPECIALS 
1111 SALE 

8032 80 x 25 CRT, business keyboard (1495) 1100 
Micro Mainframe (1 995) 1600 
8096 Board (extra 64 K RAM for 8032) (500) 400 
8050 Dual Disk Drive - 1 megabyte (1 795) 1375 
8250 Dual Disk Drive - 2 megabyte (2195) 1760 
CBM IEEE MOdem (395) 199 
4016 full size graphics keyboard (995) 795 
4032 full size graphics keyboard (1 295) 999 
4040 Dual Disk Drive - 330.000 bytes (1 295) 999 
2031 Single Disk Drive - 165.000 bytes (695) 560 
4022 Tractor Feed Printer (795) 630 
C2N External Cassette Deck (75) 65 
VIC 20 Color Computer (299) 269 
VIC 1515 Graphic Printer (395) 315 
Used CBM/PET Computers CALL 
8024-7 High Speed Printer (1 995) 1345 

WE Will MATCH ANY ADVERTISED PRICE 

*** EDUCATIONAL DISCOUNTS *** 
Buy 2 PET/CSM Comput111, 11C1lu l FREE 

WordPro 3 Plus - 32K CBM. disk. printer 200 
WordPro 4 Plus - 8032. disk. printer 325 
DZZ Data Base System for CBM 8032 335 
VISICALC for PET. ATARI. or APPLE 155 
SM-KIT - Suptr l'ET ROM Ulllldt1 40 
Programmers Toolki t - PET ROM Utilities 35 
PET Spacemaker II ROM Switch 36 
2 Meter PET to IEEE or IEEE lo IEEE Cable 40 
Dust Cover for PET 7 
IEEE-Parallel Printer Interface for PET 11 O 
IEEE-RS232 Printer Interface for PET 120 
The PET Revealed 17 
Library of PET Subroutines 17 

4 PART HARMONY MUSIC SYSTEM for PET 
The Visible Music Monitor. by Frank Levinson. allows you 10 
easily enter. display, edit and play 4 part harmony music. 
Includes whole notes thru 64 ths (with dotted and tnptets). 
tempo change, key signature. transpose. etc. The KL-4M 
unit Includes D to A converter and amplifier ready to hook to 
your speaker 
Kl-4M Mualc Bard wltll VMM Prt1rtm S60 

Watanabe 
Intelligent 

Plotter 

WATANABE WX467f Pf1Htr 
WATANABE WX4675 6-pu PltHtr 

-~1195 
1445 

DISK 
SPECIALS 
SCOTCH (3M) 5" 10/2.75 5012.65 100/2.60 
SCOTCH (3M) 8" 10/2.80 50/2.70 100/2.65 
Verbatim 5" 10/2.45 50/2.40 100/2.35 
(add 1.00 for Verbatim 5" plastic storage box) 

BASF 5" soft 1012.40 20/2.35 100/2.30 
Wrttt ftr prtc.a • WABASH DISKS 

WE STOCK MAXELL DISKS 
10 for 3.95 

8" - 2.85 5" - 2.15 
Diskette Storage Pages 
Disk Library Cases 
Disk Hub Rings 8" - 50 @ 7.50 5" - 50 @ 6.00 

----·--~--·~ 

CASSETIES • AGFA PE-611 PREMIUM 
High output low noise, 5 screw housings. 
C-10 10/.56 50/.50 100/.48 
C-30 10/.73 50/.68 100/.66 
All 01her lengths available_ W11te for price list 

SPECIALS 
EPSON MX·80 Prf.ttr 
EPSON MX-SO FfT Prf1t1r 
EPSON MX· 70 Prf.ttr 
EPSON MX-100 l'rf1t1r 
Centronics 739 Printer with dot graphics 675 
STARWRITER 01l1y WiMI l'rfntr 1445 
Zenith lVM-121 Green Phosphor Monitor 115 
Amdek Color Monitor 355 

ALL SOOK and SOFTWARE PRICES DISCOUNTED 
OSBORNE/McGraw-Hill. HAYDEN. SYBEX.etc. 

ZENITH DATA SYSTEMS 
Z19 Video Tenminal (VT-52 compatible) 725 
ZVM-121 Green Phosphor Monitor 115 
zag with 48K 2150 
Exira 16K RAM Board 115 
Z47 Dual 8" Drive 2775 

Synertek Systems 
SYM· 1 Microcomputer SALE 205 
SYM BAS-1 BASIC or RAE 112 Assembler 85 
KTM-2/80 Synertek Video and Keyboard 349 
KTM-3/80 Synertek Tubeless Terminal 385 

800 Computer 
400 - 16K 
810 Disk Drive 
825 Printer 
850 lnlerface 
822 Printer 
Paddle Pair 
Joystick Pair 
Atari 16K RAM Cartridge 
Atari Assembler/Editor 
Telelink 
Atari DOS 2 
Pilot 
Microsoft BASIC 
Atari Educational Series 
MISSILE COMMAND 
ASTE ROI OS 
STAR RAIDERS 
Space Invaders 
Music Composer 
Chess 
Super Breakout 
Write for prices on other Atari items 

~ 
ATARr 
SPECIALS 

749 
329 
449 
629 
139 
359 
17 
17 
85 
46 
20 
21 
63 
68 

20% off 
32 
32 
32 
17 
45 
30 
30 

WRITE FOR CATALOG 
252 Bethlehem Pike A B C I Add$1.25perorderlorshiP1J1ng.WepaybalanceolUPSsurface 
Colmar, PA 18915 215·822-7727 ompu ers charges on all prepaid orders Pnces listed are on cash discount 

basis Regular pnces slightly higher. Prices subiect to change. 

http:100/2.30
http:100/2.35
http:100/2.65
http:100/2.60
http:10012.65
http:100/3.25
http:100/6.60
http:10015.45
http:100/4.15
http:100/6.90
http:100/6.15


KMMM Pascal for PET/CBM $85 
A subset ol standard Pascal with extens10ns. 
• Machine language Pascal Source Editor with cursor 
oriented window mode 

• Machine Language P·Code Compiler 
· P·Code lo machine language translator for op11m1zed 

ob1ect code 
• Run·tlme package 
• Floating point capability 
· User manual and sample programs 
Requires 32K and disk. Please specify conliguration 

EARL for PET (disk file based) $65 
Editor. Ammbler. Relocater. Unker 
Generates relocatable ob1ec1 code using MOS Technology 
mnemomcs 01sk Ille input (can edit files larger than 
memory). Links ,multiple object programs as one memory 
load. l.Jstlng output to screen or pnnter Enhanced editor 
operates 1n both command mode and cursor oriented 
"window" mode 

RAM/ROM 
for PET/CBM 
4K or SK bytes of soft ROM with optional 
battery backup. 
RAM/ROM is compa111Jle w11h any large keyboard machine 
Plugs into one or the ROM sockets above screen memory to 
give you switch selected write piotectable RAM 
Use RAM/ROM as a soflware development tool to store data 
or machine code beyond the normal BASIC range Use 
RAM/ROM TO LOAD A ROM image where you have pos51ble 
conllicts with more than one ROM requiring the same socket 
Possible aoplical1ons include machine language son (such as 
SUPERSORD. universal wedge Ex1ramo11. etc 
RAM/ROM • · 4K 585 
RAM/ROM • · 8K 1 20 
Battery Backup Option 30 

SUPERSORT by James Strasma $35 
Super sort is an excellent general purpose macn1ne 
language sort routine tor PET/CBM computers Sorts both 
one and 1wo dimensioned arrays at lightning speed in either 
ascending or descending order Other fields can be suosoned 
when a match is lound and tields need not be in any special 
orde1 Sort arrays may be spec1l1ed by name. and helds are 
random length Allows sorting by bit to piov1de 8 cateqories 
per byte The routine works with all PET BASICs. ad1usts lo 
any memory size. and can co-exist with other programs in 
high memory 

SuperGraphics 
by John Fluhar1 y $30 

SuperGraph1cs prov1oes rndch111e languag extensions 10 
Commodore BASIC to allow last ano easy plottmy ano 
rnampula11on ol graphics on the PEliCBM 1deo display as 
well as SOUND commanas 

Animations that previously were I slow or 1111 ss1ble 
without machine language suorout1nes now can bf pio· 
gran1med duecily in BASIC Move bl ks (or rocketsh1ps etc I 
or entire areas ot the screen with a s1ngl easy 10 use BASIC 
command Scro1 any pon1on of the screen up down I I or 
right Turn on or oil any of the 4000 (8000 on 8032) screen 
pixels with a single BASIC command In high reso1u11on mode 
oraw vert ical horizontal. and diagonal Imes Draw a box 1111 a 
box. and move 1t around on the scree with easy 10 use BASIC 
commands 

The SOUND conunands allow you o 1nit1atea note CJ series 
ot notes Jor even several songs) horn BASIC ano then play 
them in tnc bac g1ound mode without 1ntcr1ering w11h yow 
BASIC p1og1am This allows yow program to run at lull speed 
with simultaneous graphics and music 

SuperGraph1cs commands include GRAPHIC TEXT RVS 
SET DRAW FILL PLOT MOVE PRINT, CSET CMOVE 
DISPLAY PUT SWAP PAUSE ana SOUND 

Please spec1ly machine type and ROM ve1s1on disk or tape 

Sell Calculating 

for PET/CBM Computin 

DATA BASE 
REPORT WRITER 

MAILING LIST 

FLEX·FILE 1s a set of flP.xible. friendly programs to allow 
you 10 set up and mair .. n a data base. Print files with a 
versatile Report Writer or a Mail Label routine. Pro­
grammers will lind 11 easy to add subroutines to their own 
p<ograms 10 make use of Data Base hies. 
RANDOM ACCESS DATA BASE 
Record size limit is 250 characters. The number of records 
per disk is limited only by the size ol each record and the 
oomber ol records per disk rs limited only by the size of each 
record and the amount ol tree space on the disk. File 
maintenance lets you step forward CJ backward through a 
Ille. add. delete, or change a record. go to a oombered 
record. or lrnd a record by spec1f1ed field The Find command 
locates any record when you enter all (or a portion oD the 
desired key. Freid lengths may vary from rec0<d lo record to 
allow maximum packing ol 111format1011 Files may be sorted 
by any field, and any field may be spec1hed as a key 
Sequential tiles from other programs may be convened to 
Flex·F1le Jormat. and Flex· File records may be convened to 
seQuent1al IWordPro, PaperMate. other word piocessors 
may also use Flex-File data) Maximum record size. fields 
per record. and order of helds may be changed at any time. 
MAILING LABELS 
With typical record Sile ol 127 characters. each disk can 
handle over t 000 records (about 2800 with 8050 drive) 
Labels may be pimted any number wide. and may begin in 
any column pos1t1on There is no limit on the oomber or order 
of fields on a label. and two 0< three helds may be JOined 
together on one line (like hrst name. last name. and t1lle). A 
·1ype of OJStomer" held allows selective printing 
REPORT WRITER 
Print any held 1n any column For numeric fields. use 
decimal point 1ust1l1cation (and round lo any acOJracy) 
Deline any column as a series ol mathemat1cal functions 
pertormed on other columns These functions include 
alllhmetic operations and various log and trig functions. 
Pass results of operations such as runmng total from row lo 
row Al the end of the 1eport. print total and/or average tor 
any column Complete record selection. 1nclud1ng held 
within range. pattern match. and logical functions can be 
spec1lied 1nd1v1dually or 1n comblnatlOn wllh other 
oarameters 
FLEX·FILE by Michael Riley $60 
Please spec1ly equipment conl1gurat1on when ordering 

Low Cost Disk Drive for PET/CBM 
PEDISK II lrom cgrs Microtech 1s a new disk system ready 
to plug 111 o your large keyboard PET /C BM 
PEDISK 11 otters speed. reliability, IBM compat1b11ity 

Complete system prices with DOS and cable 
5" 40 track. t drive. t 43K 
5· 40 track. 1 arive. 286K 
8" IBM 3740 format. 77 track. 250K 

PROGRAM YOUR OWN EPROMS 

S525 
690 
995 

811ndlng Iron tor PET/CB M $79 
EPROM Programmer wllh software for all ROM versions 
Includes all ha1dware and software to program or copy 
27t6 and 2532 EPROMs 

CBM Solh1111 
Legal Time Accounting Package 445 
Medical Accounting Package 
Compl1l1 CBM Bu1lnm Soltw111 Pichg1 

Can be tailored to meet most business requirements 
Technician's Investment Analysis Package 500 
Dow Jones Portfolio Management t 29 
Personal Tax Calculator 65 
Tax Preparation System 445 
Wordcralt 80 Wordprocessor P;,ckage 325 
Pascal Development Package 235 
Assembler Development Package 99 
Intelligent Terminal Emulator 30 
Soltpac· t (Compet1t1ve Soliware) 29 

FORTH for PET 
BY L C. Cargile and Michael Riley $50 
Features include 

lull FIG FORTH model. 
all FORTH 79 STANDARD extensions. 
structured 6502 Assembler with nested decision making 

macros. 
lull screen ed1f111g (same as when piogramming in 

BASIC). 
auto repeat key 
sample programs 
standard size screens (16 lines by 64 characters). 
t 50 screens per diskette on 4040. 480 screens on 8050. 
ability to read and write BASIC sequential files. 
introductory manual. 
reference manual 

Runs on any t 6K or 32K PET/CBM (including 8032) with 
ROM 3 or 4, and CBM disk drive. Please spec1ly configuration 
when ordering 

Available soon 
Metacompiler for FORTH S30 

simple metacompiler for creating compacted obiect code 
which can be executed 1ndependenlly (w1thoul the FORTH 
system) 

PaperMate 
60 COMMAND 

WORD 
PROCESSOR 
by Michael Riley 

AB 

Paper-Mate is a lull· featured word processor for CBM/PET. 
Paper·Mate incorporates 60 commands to give you lull 
screen ed1t1ng with graphics lor all t 6K or 32K machines 
(including 8032). all printers, and disk or tape drives. 

For writing text, Paper· Mate has a definable keyboard so 
you can use either Business or Graphics machines Shift 
lock on letters only. or use keyboald shift lock. All keys 
repeal. 

Pape1·Mate text edrllng includes floating cursor. scroll up 
or down. page forward or back. and repeating insert and 
delete keys Text block handling includes transfer. delete, 
append. save. load. and insert 
All IOl'mattmg commands are 1mbedded 111 text for 

cCJTiplete control Commands include margin control and 
release. column ad1us1. 9 tab settings. variable line spacing. 
1ust1ly text. center text, and auto print form letter (variable 
block). Fries can be linked so that one command pi1nts an 
entrre m;,nuscr1pL Auto page. page headers. page numbers. 
pause at end of page, and hyphenation pauses are included. 

Unlike most word piocessors. C BM graphics as well as 
text can be used Paper·Mate can send any ASCII code 
over any secondary address to any pnnter 

Paper·Mate Junctions with 16/32K CBM/PET machines. 
with any p<1n1er, and wnh e!lher cassette or disk. 

To order Paper-Mate. please specify conl1gurat1on 

Paper· Mate on disk or tape 40.00 

M1croclless 
Checker King 
Gammon Gambler 
Time Trek 
Bridge Panner 
V1s1calc 

Hayden Softwa11 
Complex Mathema11cs 
Engineering Mathematics 
General Mathematrcs 
MCAP-Crrcu1t Analysis Program 
Energy Miser 

Jukebox Series for PET by L C Cargile 
Excellent 4 part harmony musc··wnte lor hsl 

Automated Simulations IEPYX) Fantasy Games 

17.00 
17.00 
17.00 
13.45 
13.45 

155.00 

12.70 
t2.70 
12.70 
21 .00 
24.50 

MICRO·REVERSI for PET by Michael Riley tO 
super machine language version ol Othello 

Tunnel Vision I Kat & Mouse by Michael Riley I 0 
two excellent machine language maze programs 

WRITE FOR CATALOG 
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More Machine 
Language For 
Beginners 
Richard Mansfield 
Assistant Editor 

This article has two pu rpo e ·: tu provide a wa of 
insuring that private document and programs 
cannot be een or u ed by unauthorized persons 
and to explain some aspects of machine language 
programming. Readers who are famil iar with M.L. 
might wish to skip the second part of the article. 

The BASIC Program 
The BASIC listing of Security Lock (Program 1) 
will run on any version PET. The M.L. routine 
goes into a "safe" area in the second cassette buffer, 
common to all ROM sets in Commodore machines, 
including the new 8000 serie . This area is "safe" 
because it is below BASIC programs and i not 
used by PET unless a ·econd cas ette machine is 
used. 

The uses of "Security Lock" are explained 
within the program. It is not necessary to type in 
the entire program. Simply copy lines 120, 130 
and the DATA lines from 1000 up. 

The three-letter code can be changed , as de­
scribed in the program, to any combination . An 
additional security mea ure - making it\ irtually 
impossible to break into a protected program - is 
not in the BASIC LISTing in Program 1. The 
reason that it cannot be illustrated i simple: the 
purpose of this technique is to prevent LISTings 
them.selves from laking place. 

We must describe how to do this since it cannot 
be demonstrated via a printout. Fir t, when you 
include "Security Lock" within a program, you will 
be using a line similar to line 130 in Program 1 
(REM statement removed). If you are calling the 
M.L. routine at the start of th program, you might 
type it in as line I, thus - I SY 867 (or, if you are 
not in the "graphics" mode , lsys867). 

Now, after the last character, type in a quota­
tion mark and hit the RET RN key-: I SYS867" 

Then, using the cursor control key , move the 
cursor back up to a position directly fol lowing th 
quotation mark. Holding the SH IFT key down, 
press the INSERT key nine times. Then release 
l11e INSERT and the SHIFT key and press the 
DELETE key nine time .. You wi ll sec nine rev rse­
character "t" 's which represent nine automatic 
deletions . Then press the RETURN k y to enter 
this line into the rest of the program. 

As you can see, any attempt to LIST the pro-

gram will now delete line 1 from view, as if it were 
not part of the program. A brief flash on the screen 
is the only clue that something exists there, yet this 
line will operate normally during a RUN of the 
program. To eliminate the flash, you can use the 
quote/delete rub-out further into the program (as 
in line I 30, Program I) where it will be unlikely to 
be noticed. 

Before turning to some observations on M.L. 
programming, it might be worthwhi le to mention 
one modification to "Security Lock" which may 
prove useful. The M.L. program always prints 
"code?" on the screen to remind you that it is the 
Lock hanging up the program, not an endless loop 
or a hardware failure. If you simply want to freeze 

. .. machine language 
routines can be listed 

in four ways ... 

a program or file , without giving a clue as to why 
it' locked, eliminate the prompt word in the M.L. 
routine by typing in the follow ing and then hitting 
RETURN: 

FOR I= 867 TO 880: POKE 1,234: NEXT 

This puts NOP (no operation) instructions into the 
routine, and when the SYS lands PET at 867 , it 
lides up to 881 with no ill effects, where the input 

routine starts. 
If you save frequently-used routines on a 

"Utilities" tape or disk for easy appending to future 
programs, this routine, like all M.L. routines, cannot 
be SAVEd normally (as BASIC is SAVEd). The 
following procedure will save M.L. routines wh ich 
can later be LOADed in the usual way. Go into the 
Machine Language Monito1· by typing SYS 1024. 
(If you have an Original PET, fol low the instruc­
tions which came with our MLM tape.) Imme­
diately after the dot, whe1·e the cursor should have 
landed type-

s"Security Lock" ,0 l ,035a,0399 

and hit RET RN (fo1· tape) . For disk: .s"O: ecurity 
Lock",08,035a,0399. Note that the upper limit 
address must be one higher than the actual upper 
limit wh ich was 0398 hex . 

The Four Types Of M.L Listings 
In books and magazines, machine language rou­
tines can be listed in four ways: as BASIC DAT A 
statements (sometime · called a " BASIC loade r") 
as a memory dump, as a simple disassembly, and as 
an annotated as embly. This can be confusing to 
the novice, so th four Programs which accompany 
this article illu trate the four kinds of listings possi­
ble for the same M.L. Program: Security Lock. 

As a series of BASIC DATA statements (Pro-



~HEPROGRAM STORE CALL TOLL FREE 
800 424 -2738 

By John Kanopa 
A two p layer space ga me fi ll ed wit h ac llon , 
graphics a n d sound . Each player starts with a 
fl ee t of s ta r shi ps and must destroy the op ­
ponen t•s fi ee t one - by -one . Sound easy? Not 
only can both ships fly around the screen, 
but when stopped they d isappear. And if you 
run out of fuel during flight, you r ship will 
explode! Four levels o f difficulty will keep 
you occupied for many an exc iti ng hou r. 

BK tape ... S19.95 

Q.S. FORTH 
By James Albanese from Qua lity Softwa re 
Using FORTH programming la nguage, you ca n 
produce programs tha t execu te a lmos t as ras t 
as mach ine code but are much easier to writ e. 
A compi led language , thi s version ls based on 
the mi crocompute r sta ndard F IG - FORTH. 

Included modules are: FORTH KERNAL (lan ­
guage for Atari), EXTENSION [added words 
for more power), EDITOR [ lo write and mod ­
ify source code). IO CB ( to easily se t up I 10 
operation s). and ASSEMBLER (complies 
FORTH to assembler). 

BOO , 2~K 1-disk minimum . . . S79. 95 

From Survival Software 
The final holocaus t is over ,and you find 
your5clf among the few s ur vivors of a rav 
aged p lanet. Savagery seems lo be mos t o f the 
rema ining people's key to s urviva l, and ju st 
around every co rn er lu rks a fate worse than 
death . Can you discover the secret lo saving 
what' s left of Earth's population? Thi s is the 
fi rs t volume of a multi - part adventure for the 
Atari, e n hanced with graphics and sound. 
Completion of the advent u re will require the 
purchase of added volumes. 

24K lape ... $ 19 . 95 32K disk ... S19 . S5 

M Prog rams for 

JkATARI. 
400 / BOO 

·-~~o Unless Otherw ise Noted 

TEXT WIZARD 
By William Robinson from Oatasoft 
Fu ll - featured. disk - based word processing 
sys tem for the Atar i. With TEXT WIZAR D and 
a suitable pri nter (e.g. Atari 825 / Cen t ron ics 
737, Epson MX - BO), you can manipulate text 
to your hearl 1S desire. Once you have ar­
rived at a fina l version, printing commands 
can be imbedded into the text. Your com ­
pleted copy can then be prin ted -- with exact ­
ly the fo rma t specificat ion s you desire. TEX T 
WIZA RD requ ires at least one disk drive and 
32K of RAM : for longer text fli es, 4BK is 
desireable. 

32K d isk .. . S99. 95 

DUNGEON 
CAMPAIGN 

By Clardy & Aldric h from Image 
A de lightful rendi tion of a Dungeon s t Dra ­
gon s scenal"io, full of colorful graphics and 
viv id sound . As you and your stal war t band 
of adventurers grope around the dungeon the 
wa ll s in front, back and on both sides of you 
appear, formir19 an intricate maze . You must 
figh t -- or buy off -- all manner of beasties in 
your ques t to kill the dragon and escape wi th 
gold and jewels. P terodactyls can li ft you up 
and d rop you in unlikely loca tions, poison 
gas can bl ind you , and serpent s ond spec tres 
track you on your ques t. Fun for all ages. 

BK & 16K vers ions on ta pe ... 524 . 95 

BASIC A+ 
From OSS 
Written by the au thors of Atari Basic, BASIC 
A~ is fully compa llble. You will be able to 
p rogra m much more eas il y and effectively with 
the many enhan cements offered. Wit h BAS IC 
A+ , you get full error messages , record 110, 
fast binary I /0, TRACE function and direct 
access to player / missi le graphics. Additional 
ve rsatility is gained through such useful com ­
mands as PR INT US ING. IVH ILE , and 
IF ... ELSE. Gel BAS IC A+ for a whole new 
world of programming power and case. 

32K dis k . . . S79. 95 

TH E PROG RAM STORE 
Franchises Avai lable 

By Don Ursem from Qua lity 
Imagine the horror of a sinister tank following 
you, with t he intent of running you down. As 
you move to escape the ominous form, you can 
build a wall lo fend off the tank or even trap 
it. This is your p light in TA K TRAP. Played 
wi th keyboard or joystick inp ut , you must 
trap the tank before i t runs over you. There 
are fou r levels of diffic ult y, each one ad din g 
new complication s to your effort. 

16K lape ... 512.95 32K disk . .. S14.95 

IRIDIS 1 
From The Code \Yorks 
More than a series o f programs, IRIDIS Is a 
continuing series of u sefu l lutor""ia ls that wil l 
enhance your unders tand ing of the Ata ri a nd 
your programming skil ls. This first volume 
includes : CLOC K (a graphic clock with moving 
hands and ch imes]. ZAP (a fas t- moving chase 
game), and two graphics demo programs 
(LOGO and POLYGONS]. 

The comprehensive booklet accompany ing 
IRID IS 1 g ives comp le te li sti ngs and a line­
- by - line exp lanat ion of each program. Addi ­
tional features include a rticles of interest to 
all Atari users from novice to experienced 
"hackers." A real buy ! 

16K tape .. . S 9.95 
24K disk ... 512.95 

By Lance Micklus from Adventure In t. 
An enhanced version of Micklu s' famous STAR 
TREK Ill, designed to utilize the Atari's 
super ior graphics. This program was consid ­
ered best of all the "Treks" reviewed by 
ANALOG Magazine. 

Your mission is lo explore all 192 sector·s of 
the Omega VI region of the ga laxy. You mu s t 
in spec t a ll class M p lanets and dest roy a ny 
evi l Klingon s found . STAR TRE K 3. 5 is a 
complex strategy game, made very realis t ic 
with its graphic displays and sound. Fun and 
challenging for novice through expert. 

32K tape (disk compatib le) ... $19.95 

Visit Our Baltimore, MD Store: W. Bell Plaza- 6600 Security Blvd 

I=:= 111 TO ORDER CALL TOLL FREE 800 424-2 738 ca~(~~~r;~i~191l 
THE PROGRAM STORE MAIL ORDERS : Send check or M.O. for total purchase 

price. plus $1 .00 postage & handling. D.C. residents, add 
6% tax. Charge card customers : include all embossed 4200 Wisconsin Avenue NW, Dept. U 10 Box9609 
information on card. Prices Sub/ecr to Change Washington, D.C. 20016 
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gram 1), M.L. code is a part of a larger BASIC 
program. This gives little or no information about 
the nature of the M.L. section. It is typed , then 
RUN , as a subroutine of the host program. And 
the reader is frequently cautioned to type the 
program exactly as it appears. This is because a 
single error in M.L. will usually uash the entire 
program. But much typing time can be saved, if 
the M.L. routine is all that's wanted from the BASIC 
program, by looking for three things: a READ-loop, 
a SYS, and DAT A statements. Line 120 is a READ­
loop which POKEs the M.L. routine into memory 
and line 130 contains the SYS to enter that routine 
at the proper address. In BASIC, the DATA for an 
M.L. routine are decimal numbers. 

T he next step up toward clarity, though the 
program's meaning is still not easily recognizable, is 
a "memory dump" (Program 2). (This is sometimes 
called a "hex dump.") It is a table of hexadecimal 
numbers. The first number is the address of the 
first datum on its line. In Program 2, the "d ump" 
shows that address 035a contains a 43, address 
035b contains 4f, etc. As before, to make such a 
program your own, you copy in the information , 
being careful to copy precisely. In this case, how­
ever. you must first enter the M.L. Monitor and 
then type: 

.M 035a 0392 (RETURN key) 

This will put a memory dump on screen of what 
currently exists in these memory cells. To put in 
the new data, you just type over what appears on 
the screen, observing the spaces between each 
hexadecimal number and hitting RETURN when 
each line has been changed. 

A third type of M.L. printout is a list of each 
machine language instruction in terms of its func­
tion. This is a disassembly, (Program 3), and resem­
bles a LISTing in BASIC, though in a highly ab­
breviated form. Any series of numbers can be 
examined by a disassembler, a program which trans­
lates raw data into M.L. instruction mnemonics. A 
disassembler can be found on pg. 81 of COMPUTE! 
#8. If the numbers are part of an M.L. routine, the 
disassembler will list them as in Program 3. If it 
cannot make sense of what it sees (if it were exa­
mining memory which contained BASIC code for 
example) it would prim a series of question marks. 

A disassembler usually prints out four fields, or 
zones of information . It is easy to see that the first 
four characters in Program 3 represent memory 
addresses. This is the "add res field" and is simi lar 
to the first four characters of Program 2, the 
memory dump, except that here the numbe1· of 
bytes in the second field , the "data field, " can be 1. 
2, or 3 - so the numbers in the address field will 
increase irregularly. The second, "data fi eld." also 
corresponds to Program 2's dump, but there is the 
same irregularity as different numbers group 
themselves together. This grouping is then lmnslat-

ed in the third and fourth fields- the "instruction" 
field and the "operator" field. These last two field s 
are "mnemonic" (easy to remember) representa­
tions of the information contained in the raw hex 
numbers of the "data field" which precedes them. 
The "instruction " tell the computer what to do 
and the "operators" tell the computer what to do it 
to. In the phrase, "drive a car," drive is the instruc­
tion, car is the operator. In LOY # $00, LOY (load 
the Y register) is the instruction, # $00 (zero) is the 
operator. The same structure exists in BASIC -
POKE 32768,41 or PRINT "Hello." 

The reason that the disassembly must group 
its information irregularly is that different instruc­
tions are designed to work with diffe rent sized 
operators. INY. (increase the value of the Y register 
by I), has no explicit operator since the" l" is im­
plied within the instruction itself. LOY # $00 has a 
one-byte operato1·, 00, so it is two bytes long: LOY 
and 0. To instruct the computer to compare the 
number in the accumu lator with the number in 
address $0360, we need tlwee bytes, CMP plus two 
bytes to represent a number as large as 0360. Any 
one byte can only hold a number up to 255. 

Full Source Code 
Finally, Program 4 illustrates the clearest way that 
an M.L. program can be presented: as an annotated 
assembly listing. (It is also called "source code.") 
This contains within it the four fields of the disas­
sembly, but adds three more fields - line numbers , 
labels, and comments. 

Such listings represent the program rather 
elaborately by M.L. standards. Such programs are 
written using an "assembler" program which ac­
cepts mnemonics such as INY, translates them, 
and puts them in memory. Assemblers are either 
"single-pass," (simple translators of mnemonics) or 
complex, label-oriented powerhouses. Unfortu­
nately, the M.L. Monitor within PET does not 
contain a disassembler or an assembler, but the 
monitor can be made to include these functions 
(and others) with a program such as "Supermon" 
or "Extramon." For short routines, simple as­
semblers wi ll work well. For larger jobs - an entire 
arcade game would be a large job - a power as­
sembler is needed . To my knowledge. the most 
advanced assemblers available to PET users are 
"MAE" and "ASM/TED," written by Carl Moser. 
(Available from A.B. Computers or Eastern House 
Software.) 

A printout from such an assembler i much 
easier to understand because it contains labels and 
comments. Using such an assembler, it is also easier 
to write large programs since some of the problems 
associated with programming in M.L. a re handled 
automatically by the computer. 

Mnemonics are easier to manipulate than 
numbers, but whole words (labels) are often an 
improvement over mnemonics , particularly when a 
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program is lengthy. To clarify the additional fields 
found in large assembly programs, we can examine 
line 0180 (Program 4). It begins with two fields 
which are identical to the disassembly in Program 
3, but the third field is a BASIC-like consecutive 
numbering of each line of the program. This allows 
the programmer to manipulate the instructions 
more easily, since renumbering can open up new 
space for additional instructions or whole sections 
of the program can be conveniently rearranged. 

Following the line number is the label field, in 
this case the label, "ST ART," since it is the begin­
ning of the program. This is better than BASIC. 
Several locations (lines 350, 380, 410) are able to 
say IF THEN GOTO START, where a comparable 
BASIC program would need to use the line number 
instead of a word: IF THEN GOTO 180. This 
relieves the programmer of having to look up line 
addresses for his subroutines or major entry points 
as well as eliminating a frequent cause of errors. 

The next two fields are the instruction and 
operator fields (as in a disassembly) except that 
now some of the operators have been replaced by 
labels. If, as in line 190, we see LOA (load accumu­
lator) TEXT we can find the value or meaning of 
the label, TEXT, in three ways. We can look over 
to the second field, where the raw numbers are, we 
can look earlier in the program where TEXT is 
defined (line 80), or we can look at the end of the 
program in the "Label File." TEXT refers to data 
which starts at address $035A and which line 80 
defines as being the word "code?" 

The last field holds comments which describe 
the function of the line where they appear (and 
sometimes, subsequent lines). The semi-colon is 
the same as REM - anyth ing which follows it 
serves to document the program, but is ignored by 
the assembler. This makes later modifications 
easier, debugging faster , and also helps to reveal 
the meaning of the program to others. 

To review, we see a progress toward clarity, 
from Program I to Program 4, largely due to the 
addition of new fields of information. Program 1 
contains a single field: decimal data. Program 2 
adds an address field. Program 3 adds fields three 
and four - a translation into instruction mnemon­
ics and operators of the raw data from field two. 
And Program 4 adds line numbers, labels and 
comments - for a total of seven fields. We have 
now examined the horizontal organization of a M.L. 
program, from its simplest form to its most com­
plex. Using the most complex example, (Program 
4), let's twist ourselves sideways and go on to inves­
tigate the vertical organization of M.L. programs. 

The Four Parts Of A Computer Program 
All programs - in fact , all thinking - can be 
broken down into four essential parts: I. Initializa­
tion and Protection, 2. Data Tables, 3. Main Loop, 
4. Subroutines. Before learning a new word 

(thinking), a person must: I. not be being shot to 
death, 2. have a dictionary , 3. start looking up the 
word, and 4. move his thumbs correctly, know or 
guess the spelling, keep his balance, etc. The order 
of these elements is important. Without protection, 
any M.L. routine between addresses I 024 and the 
screen RAM at 32768 can be overwritten by a 
BASIC program either by a LOAD or because 
BASIC puts some of its variables up at the top of 
available RAM where M.L. programmers like to 
stick routines. 

Protection can be achieved by telling PET that 
its memory size has shrunk - changing the 
numbers in addresses 52 and 53 ( 134, 135, in Origi­
nal RO Ms). Then all BASIC activity will be confined 
to RAM below the address resulting from (PEEK 
(52) + PEEK (53)*256). Or, a short M.L. routine 
can be nestled into a space where BASIC doesn't 
usually go, such as the second cassette buffer. 
BASIC protects itself, so that is not of concern in 
BASIC programming. 

A table is a collection of information (data) 
which the program will need. In Program 4, and in 
M.L. generally, the tables are placed at the begin­
ning of the program (but sometimes at the end). It 
is good to get into a habit of keeping tables together 
and putting them at the start. In line 80, instead of 
an ordinary mnemonic, we have a pseudo-op, .BY, 
(pseudo-ops are preceded by a period). A pseudo­
op is a request to the assembler program to perform 
some task for the programmer. In this instance, 
the programmer is requesting that an ASCH word, 
CODE?, be translated into bytes and stored to be 
used by the program later. Line 90 contains the 
pseudo-op, .DE, which defines the label , SEND­
CHAR, as the address in BASIC ROM which prints 
a character to the screen. The .OS in line l l 0 tells 
the assembler to define some storage space, three 
cells large, called STORAGE which the program 
will later use as a place to hold the codeword PET. 

A main loop is a series of steps which control 
the program as a whole. It is distinct from subrou­
tines in that it calls subroutines, they do not call the 
main loop. In a complicated M.L. program, the 
main loop can be a series of JSR Oump to Subrou­
tine) instructions which defines the order in which 
subroutines are perfo1·med. In BASIC, it can take 
the form of an ON GOTO list of addresses, a series 
of GOS UBS, or a loop. In simpler programs, the 
main loop is often merely implicit - each subrou­
tine is already ari-anged within the program in the 
desired order of execution . The program runs 
more or less sequentially from start to finish. In 
such cases, a governing loop is on ly implied. 

In Program 4, the instructions break into two 
divisions: initialization and subroutine. Since it is a 
simple program, there is only a fragment of what 
would be a main loop in a larger program. The 
initialization zone is often at the start of a main 
loop, and sets up whatever preconditions the pro-
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gram will later expect (including protection). In 
this case, the word code? must be printed to the 
sci·een until the correct code is entered and the 
loop can be exited . 

The phrase "cold slarl" refers to an entrance 
into a program al the very beginning of the initiali­
zation section. This will reset all flags, pointers, 
counters, etc. to their virgin condition. A "warm 
start" enters the mail loop beyond initia lization , so 
that various kinds of information, modified during 
a program RUN , are le ft undisturbed. There is 
some ambiguity to these terms since initialization is 
sometimes unnecessary, or is sometimes refreshed 
on every entrance to the main loop (the warm start 
and the cold start would then be identical), or 
other anomalies. It is valuable, however, to develop 
a sense that a program has two distinct active pa1·ts 
and one passive pan. The main loop governs the 
action of the subroutines. Data tables are passive 
zones of information which perfo1·m no tasks. 
And, before all e lse, an M.L. program must protect 
itself from a BASIC invasion. (M.L. can also require 
prntection from interruptions, but this concept is 
outside of the purview of this article.) 

How Security Lock Works 
The main loop begins al line 180 (Program 4) and 
sets the Y register to zero so that it can act as an 
"offset" to the address called "TEXT" (a little table 
holding the word "CODE?"). This is much simpler 
than it sounds. "Offset" means add this number lo a 
f1xed number. TEXT has already been defin ed as a 
fixed address (035A) which is the start of the table 
holding the word "CODE?' So, in line 190, we 
LDA (load the accumulator register , a temporary 
resting place for bytes o f data) with whatever is in 
the address TEXT+ Y. Since Y was just loaded 
with a zero (LDY #0) , the byte that we are putting 
into the accumulator will be at $035A itself. Line 
200 tests to see if the whole word, CODE?, has 
been printed. BEQ means branch if you just load ed 
(LOA) a zero into the accumulatoi-. But we didn't. 
Since address 035A has a 43 in it, now the accumu­
lator also has the 43. We will only branch (go some­
where else) if it's a zero. So the branch is ignored 
and we continue to line 210 which jumps to a sub­
routine USR) in BASIC ROM which puts the char­
acter in the accumulator on the screen. The 43 
(letter "C") will then appear and the control of the 
compute1· is re turned to line 220, as in a BASIC 
RF.TURN command. Lin 220 increases (incre­
ments) the number in the Y register by 1 (INY). It 
was a zero, so now it's a l. Then, like a GOTO, line 
230jumps UMP) to the line we've labeled LOOP 
(line 190) where the value of TEXT and Y <:H"e 
again added together to give the address where we 
will find what LO put inLO the accumulator. This 
time, however , since Y now equals I, the "effective" 
address is 035 B, where the letter "O" is waiting to 
he picked up. Afte r looping this way for· a while, 
increasing the address each time O)' in Teasing the 

value of Y, we will even tuall y pick up a ze ro wh ich 
we thoughtfully placed in address 035F, the end of 
our TEXT table (see line 80). This is a "delimiter" 
to let the loop know that we are finished and that it 
should now BEQ (branch if equal to zero) to 
COMPARE, line 270. 

Here we load the accumulator'~ ith the code 
letters and put them in to the previously defined 
(line 110) storage area within our tables. This time, 
rather than setting up a loop and a delimiter we 
add the offset directly to the labels: STORAGE+ I, 
STORAGE+ 3. At line 330 we again jump to sub­
routine in BASIC ROM which will input a single 
letter from the human and leave it in the accumu­
lator, returning from the subroutine to line 340. 
Here, we compare (CM P) this leuer in che accumu­
lator with the first letter in the STORAGE zone, a 
"P." If the accumulator does not match ''P,'' then 
the instruction in line 350 (BNE, branch if not 
equal) takes effect and the compute r is thrown 
back to ST ART. lf it was equal, we "fall through" 
to line 360 where the same comparison is done for 
"E." Any fai lure of equality causes a b.-anch to 
START. If all three letters match, the instrnction 
RTS (return from subroutine) pu ts us back into 
BASIC just beyond the SYS which threw us into 
the M.L. routine in the first place. SYS is merely a 
GOSUB to M.L. subroutines. 

Program I: BASIC Loader 

100 REM SECURITY Loc-
-K BY RICHARD MANSFIELD 

110 POKE59468,14:PRINT"{CLEAR}"; 
120 FORI=858T0920:READR:POKEI,R:NEXT 
130 REM SYS 867 
140 REM /ON-SCREE-

-N INSTRUCTIONS/ 
150 PRINT"{02 DOWN} {REV} !HIS IS -

-A SECURITY LOCK " 
160 PRINT"{05 DOWN}FROM 858 TO 920 IN­

- YOUR MEMORY -
170 PRINT"IS A MACHINE LANGUAGE PROGR­

-AM WHICH 
180 PRINT"WILL NOT ALLOW THE PROGRAM -

-To PROCEED 
190 PRINT"UNTIL THE WORD 'PET' IS TYP­

-ED." 
200 PRINT 
210 PRINT"{DOWN}{05 RIGHT}THIS CAN BE­

- USED TO INSURE THAT -
220 PRINT"A FILE OR DIARY IS PROTECTE­

-D FROM 
230 PRINT"PRYING EY ES . 
240 PRINT" IN ORDER TO DEMONSTRATE -

-THIS ••• 
250 PRINT"SIMPLY ELIMINATE THE REM 
260 PRINT"FROM LINE 130 AND THEN TRY -

-To RUN 
270 PRINT"THE PROGRAM WITHOUT TYPING -

-IN 'PET' 
280 PRINT"{DOWN}{l6 RIGHT}PRESS ANY K­

-EY" 



VISMEM: cirm 
20 P=.160: Qi=lc:OO 
:}O XP.=144: XR,;=l.5*3.1415927 
40 YP=56: YR~l~ ZP=64 
SO XF~XR/XP:~YF=YP/YR: ZF=XR/ZP 
60 FOR ZI;--Q 'J.t() Q-1 
70 IF. zr<:-zpf';!)R ZI>ZP GOTO 150 
80 ZT=Zl*XP/ZP: ZZ=ZI 
90 XL=1NT(.S+SOR(XP*XP-ZT*ZT)) 

100 FOR XI=-XL TO XL 
110 XT=SQR(XI~XI+ZT*ZT)*XF: XX=XI 

",. '.1:20 YYi:'; (SIN (>X ..e • 4*SIN (3*XT')) "YE 
P-130· GOSUB 170 . 
. . 140 WEXT )(! . 

150 NEXT ZI 
160 STOP 
170 Xl=XX+ZZ+P 
180 Yl=YY-ZZ+Q 
190 GMODE 1: MOVE Xl,Yl: WRPIX 
200 IF Yl=O GOTO.· 220 
210 GMODE 2: LINE Xl,Yl-1,Xl,O 
220 RETURN 
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29 0 GOSUB710 
300 GETA$:IFA$=""THEN300 
310 PRINT"{CLEAR}" 
320 PRINT"{DOWN}{05 RIGHT}OF COURSE, -

-THEN THEY COULD -
330 PRINT"TYPE LIST, TO SEE YOUR PROG-

-RAM, ~~ 

340 PRINT"AND NOTICE THAT SUSPICIOUS -
-sys YOU'VE 

350 PRINT"GOT AT THE BEGIN ING ••• AND T­
- HEN, 

360 PRINT"WITH ENOUGH WORK, EXTRACT T­
-HE 

370 PRINT"CODE WORD FROM THE DATA STA­
-TEMENTS. 

380 PRINT"BUT THE ACCOMPANYING ARTICL­
-E GOES-

390 PRINT"FURTHER YET. IT DEMONSTRAT­
-ES A WAY 

400 PRINT"TO EVEN HIDE THE SYS STATEM­
-ENT FROM 

410 PRINT"ANY LISTING OF THE PROGRAM.-

420 PRINT"{DOWN} ~HAT'S MORE, YOU c­
-AN GO STILL 

430 PRINT"DEEPER INTO A PARANOIAC'S w­
-oNDERLANQ 

440 PRINT"BY USING THIS LIST-PREVENTI­
-oN TRICK 

450 PRINT"TO ELIMINATE ANY OTHER PART­
-s OF A 

460 PRINT"PROGRAM FROM LISTINGS ••• INC­
- LUDING 

470 PRINT"THE DATA STATEMENTS THEMSEL­
-vES. 

480 PRINT"ANYBODY WHO CAN GET TO YOUR­
- DIARY-

490 PRINT"AFTER ALL THIS SECRECY IS s­
-o 

500 PRINT"BRILLIANT THAT THEY DESERVE-
- TO 

510 PRINT"READ IT! 
520 PRINTSPC(l9);"ANY KEY" 
530 GETA$:IFA$=""THEN530 
540 PRINT"{CLEAR} SINCE 'PET' IS PE­

-RHAPS AN OBVIOUS-
550 PRINT"CODE, YOU MAY USE ANY OTHER­

- 3 LETTERS 
560 PRINT"BY POKEING DIFFERENT VALUES­

- INTO ADDRS: 
570 PRINT"882, 887, & 892. (A=65 ••• z-

- =90) 
580 PRI NT"{DOWN}"SPC(l9);"ANY KEY" 
590 GETA$:IFA$=""THEN590 
600 PRINT"{CLEAR}{03 DOWN} ANOTHER-

- USE WOULD BE TO LOCK 
610 PRINT"UP YOUR PET WHEN YOU ARE NO­

-T THERE. 
620 PRINT"SIMPLY LEAVE THE SECURITY p­

-ROGRAM-
630 PRINT"IN ITS LOCATION (NO PROGRAM­

- YOU WRITE 
640 PRINT"WILL DISTURB IT, NOT EVEN T­

-YPING NEW) 

650 PRINT"WHEN YOU WANT TO LOCK, JUST­
- TYPE SYS867 

660 PRINT"(THE () ARE UNNECESSARY) AN­
-D WALK 

670 PRINT"AWAY ••• NOBODY CAN GET INTO -
-THE PROGRAM 

680 PRINT"EXCEPT YOU. 
690 PRINT"{DOWN} ~ow, PLEASE REMOVE -

-THE REM FROM 130 
695 PRINT"AND THEN RUN THE DEMONSTRAT­

- ION." 
700 LIST 130:REM ------ START/GRAP-

- HICS ------
710 FORI=33767T032925STEP-4 0 : POKEI,3 0-

-:POKEI+40,32:FORB=lT095:NEXTB:NEX-
-TI 

720 FORI=32927T032917STEP-l:POKEI,31 : ­
-POKEI+l,32:FORT=lT02:NEXTT:NEXTI 

730 FORI=32917T032925:POKEI+l,3l:POKE­
-r,32:FORT=lT050:NEXTT:NEXTI:X=X+l-

740 IFX<3THEN720 
750 POKEI,32 
760 FORI=32925T033767STEP40:POKEI,30:­

-POKEI-40,32:FORT=lT0100:NEXTT:NEX-
-TI 

770 REM ------ END/GRAP-
- HICS ------

780 RETURN 
1000 DATA 67,79,68,69,63,0,0,0,0 
1100 DATA 160,0,185,90,3,240,7 , 32,210-

- ,255,200 
1200 DATA 76,101,3,169,80,141,96,3,16-

-9,69 
1300 DATA 141,97,3,169,84,141,98,3,32-

-,207 
1400 DATA 255,205,96,3,208,219,32,207-

-,255 
1500 DATA 205,97,3,208,211,32,207,255-

1600 DATA 205,98,3,208,2 03,96 
READY. 

Program 2: Memory Dump 

• 035a 43 .qf 4.q .q5 3f 00 • • 
• 0362 00 aO 00 b9 5a 03 •• 
• 036a 20 d2 ff c8 4c 65 • • 
• 0372 50 8d 60 03 a9 45 •• 
• 037a 03 a9 54 Sd 62 03 • • . 0382 ff cd 60 03 dO db • • 
• 038a ff cd 61 03 dO d3 •• 
• 0392 ff cd 62 03 dO cb • • 

00 00 
fO 07 
03 a9 
Sd 61 
20 cf 
20 cf 
20 cf 
60 58 



Before you buy that off-brand Assembler/Text Editor, note that EHS is the only company that provides a 
li ne of compatible ASM /TED's for the PET/APPLE/ATARl/SYM/KIM and other microcomputers . 

m"'l-..i• When you make t he t ransition from one of these 6502-based microcomputers to another, you no longer 
...... have to relearn pecul iar Synt ax 's, pseudo ops, and command s. Not only that , EHS ASM/TED 's are the 

only resident 6502 Macro Assemblers ava iliable and they have been avai lable fo r several years. Thus you 
can be sure they work . Ou r ASM/TED's may cost a little more but do the others provide these powerful 
features: Macros, Conditional Assembly, String Search and Replace, or even up to 31 characters per label? 
Before ou s end our mone on that other ASM/TED, write for our free detailed spec sheet. 

MACRO ASM/TED MAE ASM/TED 

• For APPLE /ATARl /PET/SYM / KIM • For APPLE /ATARI /PET 
• Other than our MAE, no other assembler • The most powerful ASM/TED 

is as powerful. • Macros/Conditional and Interactive Assembly 
• Macros/ Conditional Assembly . • Extensive text editing features 
• Extensive text edit ing features • Long Labels 
• Long Labels • Control f i les 
• Designed for Casse tte-based systems . • Des igned for Disk-based Systems . 

OLYMPIA ES100 
• 92 character electronic 

keyboard 
• 8 character butler memory 
• Dual pitch, 10 and 12 
• 17 .5 C.P.S. 
• All sett ings from keyboard 
• Auto. correct ion 
• Daisy type print mechanism 
• Cartridge ribbons 
• 14 1 /8 inches writing l ine 
• 1400 dealers nationwide 

$49.95 $169 .95 

EASTERN HOUSE SOFTWARE Ea 
3239 Linda Drive PHONE ORDERS ~ 

Winston-Salem, N . C. 27106 USA (919) 924-2889 CJ:C::./ 
(Dealer Inquiries Invited ) (919) 748-8446 

REN TEC ES 
• Installation in 15 minutes 

using exis ting ES100 
cables 

• CMOS logic for minimal 
drain on ES100 power 
supply 

• Hi or low true status bits 
• Accepts RS232 serial wi th 

7 crysta l controlled Baud 
rates 

• Accepts Centronics parallel 
interface 

• Selectable auto. line feed 

-
·1 ' ' 

~ . ' ... 
. -

$1495.00* TYPEWRITER & INTERFACE $ 295.00*1NTERFACE 

REt+RIS!iRNeE 
TEettNElbEJEiY 
eEJRPElMTIEJN 
3347 VINCENT ROAD 
PLEASANT HILL, CALIFORNIA 94523 
(415) 930-7707 

RE AISSA CE TECHNOLOGY'S PRODUCTS FOR ATARI 
Atari 850 to Diablo 1640/ 1650, 3 meter, serial cable 
Atari 850 to Diablo 630. 3 meter, serial cable 
Atari 850 to Epson 800. 3 meter. serial cab le 
Atari 850 to Anadex, 3 meter, serial cable 
Atari 850 to Anadex, pa rallel cable 
Atari Joy Stick Ports to Anadex, parallel cable 
Atar i 850 to Diablo 1640/ 1650, paralle l cable 
Atar i Joy Stick Ports to Diab lo 1640/ 1650, paralle l cable 
Atari 850 to Watanabe Mi plot, parallel cable 
Atari Joy Stick Ports to Watanabe Mi plot, parallel cable 

Atari 400 & 800 10-Key Accounting Pad 
Atari 850 Parallel to Olympia ES100 Interface 

Parallel Cable (required for above) 

60.00 
60.00 
60.00 
60.00 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 

124.95 
295.00 

60.00 

-----DEALER INQUIRIES WELCOME----
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Program 3: Disassembly 
0373 Bd 60 03 
0376 a9 'f5 
0378 8d 61 03 
037b a9 54 
037d 8d 62 03 
0380 20 cf ff 
0383 cd 60 03 
0386 dO db 
0388 20 cf ff 
03Elb cd 61 03 
038e dO d3 
0390 20 cf ff 
0393 cd 62 03 
O ~~96 dO cb 
0398 60 

sta $0360 
Ida :1=$'f5 
sta $0361 
lda 1$54 
sta $0362 
Jsr $ffcf 
CMP $0360 
brre $0363 
Jsr $ffcf 
CMP $0361 
brre $0363 
Jsr $ffcf 
CMP $0362 
brre $0363 
rts 

0:35a 'f3 
035b 'ff 
035c 44 
035d 45 3f 
035f 00 
0360 00 
0361 00 
0362 00 
0363 aO 00 
0365 b9 5a 03 
0368 fO 07 
036a 20 d2 ff 
036d cB 
036e 'fc 65 03 
0371 a9 50 

??? 

??? 
??? 
eor $3f 
brk 
brk 
brk 
brk 
Id'::l :1:$00 
Ida $035a,'::l 
beq $0371 
Jsr $ffd2 
irr'::l 
JMP $0365 
Ida :1:$50 

Program 4: Assembler Source Code 

035A- .olf3 .o!JF 44 
035D- 45 3F 00 

0360-

0363- AO 00 
0365-- B9 5A 03 
0368- FO 07 
036A- 20 D2 FF 
036D- CB 
036E- 4C 65 03 

0371- A9 50 
0373- 8D 60 03 
0376- A9 45 
0378- SD 61 03 
0378- A9 54 
037D- BD 62 03 
0380- 20 CF FF 
0383- CD 60 03 
0386- DO D8 
0388- 20 CF FF 
038B- CD 61 03 
038E- DO 03 
0390 - 20 CF FF 
0393 - CD 62 03 
0396- DO CB 
0398- 60 

ENDPASS 

0010 -------- SECURITY LOCK ASSEMBLY -- MAE ----------
0020 
0030 
0040 
0050 
0060 
0070 

.BA 858 

.as 

T A B L E S 

;START ASSEMBLY AT ADDRESS 
;PUT ASSEMBLED CODE THERE. 

0080 TEXT .8Y 'CODE?' 0 ;DEFINE TEXT 

0090 
01 00 
0110 
0120 
0130 

SENDCHAR 
FINDCHAR 
STORAGE 

.OE $FFD2 
+DE $FFCF 
.DS 3 

;OUTPUT CHARACTER 
;GET CHARACTER INPUT 

0140 
0150 
0160 
0170 
0180 
0190 
0200 
0210 
0220 
0230 
0240 ; 

******* START OF INSTRUCTIONS ******* 
• , 
;ttt INITIALIZATION ttt 

START 
LOOP 

LOY 
LDA 
BEQ 
JSR 
INY 
JMP 

to 
TEXT,Y 
COMPARE 
SENDCHAR 

LOOP 

0250 ;ttt SUBROUTINE ttt 
0260 
0270 COMPARE 
0280 
0290 
0300 
0310 
0320 
0330 
0340 
0350 
0360 
0370 
0380 
0390 
0400 
0'f1 0 
O'f20 
O'f30 

LOA t$50 
STA STORAGE 
LOA t$45 
STA STORAGE+! 
LDA t$5'f 
STA STORAGE+2 
JSR FINDCHAR 
CMP STORAGE 
E:NE START 
JSR FINDCHAR 
CMP STORAGE+! 
BNE START 
JSR FINDCHAR 
CMP STORAGE+2 
E:NE START 
RTS 
.EN 

;INITIALIZE COUNTER 
;GET A LETTER 
;IF ZERO, TEXT FINISHED 
;PRINT ON SCREEN 
;INCREASE COUNTER 
;GET NEXT CHARACTER 

;PUT ''F''' INTO STORAGE 

"E" 

II T" 

;GET A CHARACTER FROM HUMA 
;rs IT A "P" ? 
;NO? START OVER AGAIN 

;rs IT AN "E" ? 

"T" ? 

;CORRECT! GOTO BASIC. 
;END OF ASSEMBLY Q 



EPROM 
PROGRAMMER 

KITS 
Shown assemb 1ed. EPROM no1 inclue1ed 

ii ~-,.;·;;: ; \ !:t!!i-~JAOI 
l'l'lllC~WCf:T•• 

- ; ---

For single supp ly 2516. 2716 & 2758 EPROMS. Verify erased. 
Program · enlire or partial. Auto veri fy after programming. 
Transfer contents to RAM for modifying or duplicating. 

Select Documentation for: Use with : 
6502 6820 PIA or 6522 VIA 
6800 6820 PIA 
6809 6820 PIA 

8080/8085/Z80 8255 PPI 
Documentation includes schematic, instruc tions for construction. 
check·out and use. and software list ing for spec i fied MPU. 

Complete kit of parts (inc ludes 
Welcon 24 p in ZIF socket) ... . ....... ... .. . .. $ 39.95 

Bare PC board and Documentation . .. . . .. .• .•.... $ 15.00 
Software listings fo r additional MPUs 

(w ith purchase o f Kit or PC board) .. .. .. ...... $ 5.00 
Ordenng Speci fy MPU Add S 1 for postage & han<lhng Q..,erseas ildd S2 Ariz 

residents and 5ca.o sales tall Check or Money Orders !or SU S Phone orde1s 
shop C 0 D 602 839-8902 

Micro Technical Products 
814 W . Keat ing Ave. , Dept. M • Mesa, Arizona 85202 

NEED MORE MEMORY? 
32K BYTE DYNAMIC RAM & ROM EXPANSION BOARD 

Expand 'lbur 4K/8K PET 
SYM/KIM/AIM -65 to 32K 

• Easily connec teo to you1 co111pu1e1 
voa thee pans1on con11ecto1 

• Bullo hug and complex progr ams ' 
• Ne d 64K ot RA ? Buy two boards 

on board conl1gur at1on cncu11ry writ 
allow you 10 expand 10 64K eas ily' 

ew dynamic RAM technology brrngs 
you more memory 1n less space and 
at a to wer cos rr 

• RAM chips are upg1aded co111p a11 bl 
with the ne w 64K RAM t h1ps 101 
luture exuans1on1 

• Opera te> on ·5 ·1oll s only suppileo 
ll onr yo111 ronrpurer powe1 suppl y no 
on boa1d genera to rs 10 go bad 

• Requires A LOT les s power than s1a11c 
RAM ' 

• Has lull rnv1s1ble relresh operation 
does not 1111e1 te1e w1111 proc sso1 
opei a11011 

• Fu lly bullc1cd DATA BUSS 
• 5 on board socket s 101 27 t612732 

r2K/4KI type EPROMS addressable 
anywhere 

• Great fo1 des1gnrng a two board 
compu lCI sys! m !CPU ll O·RAM 
ROM I 

• OlhtH spe 11ica11ons 
Disable any J bloch ol RA 01 110 
place RAM above or below 8000 H(X 
KIM-J BUSS CO MPATIBLE FOR CARO 
RACKS Art,1p re1 cables dvarlable lor 
non rack use 

• All these lea UI CS on a 6 X 4 5' Ooa1d1 

ASSEMBLED & TESTED BOARDS- GUARAN TEED FOR 6 MONTHS 
PURCHASE PR ICE IS FULLY REFUNDABLE IF RE TURNED 

UNDAMAGED WITHIN 14 DAYS 

Lis t Price - $289.88 
Introductory Price - $269.88 

Include $2.00 for S&H - Allow 4 weeks for deli very 

Full info rma tive documentation included with all our products 
C 0 D. Orders Accepted 1702) 36 1-6331 Marl Order Only 

hhl"'\Thl"'\l\ll"'f 
I I\ \...11 I\ \...1111 \.. 
COMPUTER INNOVATIONS 

151 6 E. Tropicana, Suite 7A 
Las Vegas. Nevada 89109 

OCTOBER 
SUPER 

SAVERS 
Verbatim 
Diskettes 
• "Datalife" series 
• 40 track tested 
• 51/4 ", soft sector 
• Single sided , 7 1 

double density · 1<~~;.JJ /J'JfflfTtP 
• Built-in hub rings Li 

• For Apple~ TRS-80~ 
Atari® 

Cat No. 1147 $29 /box(lO) 

Lexicon LX-11 
Acoustic Modem 
Now is the time to get that modem 
you've been wanting. The LEX-11 
acoustic modem operates at 300 baud 
with originate, answer, test modes 
and full or half duplex selection and 
power and ready indicators. 
Cat No. 2930 $119.95 

How to Order 
Mention this ad and we pay UPS 
ground shipping & handling, (USA 
only). Pay by check, M.O., Visa, M/C 
or COD. (COD's $1.40 addl.) Write or 
phone TODAY! Offer expires Nov. 1, 
1981. 

Send for our FREE catalogue. Page 
after page of hardware and software 
products for your Apple~ Atari® and 
TRS-80~ 

ELECTJlDNICS 
(formerly Hobbyworld Electronics) 

19511 Business Center Dr., 
Dept. 610 

Northridge,CA 91324 

(800) 423-5387 (Outside Calif.) 
(213) 886-9200 (In Calif.) 
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1~~~~~~~~~ PROGRAMS LISTED BELOW ARE ON DISK: ~~~~~~~~~1 

I 
EDUCATION GAMES STOCK PROGRAMS ~ 

Conipu-Malh Ari1hme11c 549 95 now $44.H Ho· Res Soccer 529 95 now $2S.l9 Porttoho Mas1er $75 00 now ~.69 
The Longu1s1 $40 00 now SU.ff Apple·Ooos S29 95 now $2S.29 Markel Charter $129 95 now $1 H . l9 

I 
Serenoopoty Grade Book 5169 00 no• $143.H Wurst of Hunlinglon Com puling .. . . .... ....... . $19.ff Dowlog tor Markel Charter 599 95 now $89.ff I 

~ OynacompsTeactlerPel Sl495now $12.69 Gobbler S2495no• $21 . 19 lnvestrT'en1Dec1s1ons S99.95no- ..._" ~ 
• Soanosh Hangman S2995 now $26.H Ult1ma S3995now $22.a9 S1ocl\Tracker St9000now $161.49 

~ 
French Hangman S29 95 now $26.H AulobaM 529 95 now $25.29 Slack Tracker (AulO Ver J SJOO 00 now $254..ff ~ 
Clock I Hartley I S29 95 now $26.H Baille Cruiser AcllOn $44 95 no• $:18. 19 BUSINESS APPLICATIONS ~ 
Or Daley s Software Library 579 95 now 169.H Gorgon S39 95 now $22.89 Invoice Factory (Special) S200 00 now $1•9.M • 
Physics I S2< 00 now $21.49 Super Slellar Trek 539 95 now SJ2.89 Regression Trend Analysis S26 95 now s22.a• I fllj J&S Cncm1s1ry St SO 00 now $139.H Hellfire Warrior 539 95 now SJ2.H Mufllple Regression S29 95 now $2S.29 r• J&S Cnemis1ry/ Biology Demo U.00 Gamma Gob~ns S29 95 now $2S.29 Microsoh Fortran S200 00 now $16S.69 

I 
~~~~YTopeuchTypong Sl•95now SUA• M1ss1onAs1ero1d S1995now $1'J.ff MocrosohCobol·80 S75000now ~7.49 ~ 
Compak Ma1h Graoe by Concep1 ~~; ::::: s!!!:!: Wizardry $49 95 now $82.49 Bus'.ness Pac 100 S99 95 now $M.ff 
Stal1s11cs (Edu· Ware) S29 95 now $2S.H Siar Mines S29 95 now $2S.29 Des.iop Plan II 5200 00 now $169.ff 

I 
Algebra I (Edu·Ware) 539 95 now $23.ff Warp Fac1or S39 95 now $22.ff V1s1calc 3 3 Special 5200 00 now $1•9.M I r..il Microso" Typing $l9 95 now $l6.H M1crosoh Advenlure S29 95 no• $2S.29 V1s1plol St 79 95 now $1S2.a9 

• Bas•c Tutor 1.8 (each) 532 00 now su.79 W•zard and lhe Princess $32 95 now $28.ff V1s1trendtV1s1plo1 5259 95 now s22e.a• 

I 
M•il•ken MalhSequences 54!Xl00no• $'0S.OO OFllghtSomulator $3452 995now $$29.49 V1s1term St4995now 9127.29 ~ 
Compupoem $15.U dyssey 9 5 now 2s.29 Complele Mail•ng (Avan1-Garoe1 559 95 ..,. U8.a9 
The Learning Sys1em s 150 00 no• S 127 A9 Sargon II S34 95 now $29.69 OB Mas1er 5229 95 ..,. 91 M..59 

I 
Snake Eggs II $24 95 now S21.19 Space Eggs S29 95 no• $2S.J9 PFS 595 00 now .... 69 I r..il Android Nim $24 95 now S21. 19 Hi-Res C11bbage 524 95 now $21. H PFS Report 595 oo now .... 69 

• Hanley Cass Conuol Devoee S79 95 now S71.U lords of Karma (Cass.I 520 00 now $16.ff Dala Faclory St50.00 now 912'1.M 
Al<e1a·81longual Reader S29 95 ..,. $2S.J9 Oh Shoo! now $19.ff Thinker $495 00 now $820.69 I 

I EAIC1111ca1 Readong SJ995no• US.ff ABM . 5249Snow $21.19 Requesl 522500now $191.19 ~ 
~ EAi ReadongComptenens1on SJ9 95..,. US.ff Compu1erConll1ct SJ9 95 now $2S.ff Super Kram 5175 00 now $1U.69 • 

Chemoslry !Ed Coursewarej 532 00 now ua.H Compuler All ComOal 559.95 no.. $S2.ff ASCII Express 599 95 now $M.ff I 

' 

Amencan H1s1ory 532 00 now ue.n Temple of Apsha1 S39 95 no• $32.e9 BPI Accounls Receivable $395 00 no• $2JS.69 •J r• Spelhng (Ed Coursewarel 532 00 now ue.H Zorl\ S39 95 now $32.ff BPI General ledger $395 00 no• $225.69 ~ 
Astronomy S32 00 now $28.79 All Nibble Software .•.•..•. • • . ••. •• ...... . 15% eff llat The Ma11 Room $29 95 now $2S.29 

I B•ology 532 00 now $28.79 Robel Wars S39 95 no• S22.ff Cont1nen1a1 General Ledger 5250 00 now $212.49 ~ 
Sta11s1tcs 3 0 529 95 now $2S.J9 Crans1on Manor $34 95 no• $29.69 Con! Accounis Rece1vao1e 5250 oo now $212.49 ., 
Compu·Reao 3 0 529 95 now $2S.H Dragon·s Eye S24 95 no• $21. 19 Con! Accounis Payable 5250.00 now $212.49 

I ESP .S12.H Compu1erAcqu11e .S2000no• SH.ff Con1inen1a1Payroll 525000now $212.49 •J 
gomou·Malh ~ec1mals ~~ ~;::::: :!!:!: Twa1a·s las! Redoubl .S29.95 now $2S.29 Broderound Payroll SJ95.00 now 9225.69 ~ 

ompu·Malh ract1ons ASn
11

eognglea•n 52
52

4
4 

9
9

5
5 
~·.. $S2

2
1
1 

.. 1
1

•
9 

Informer II $49 95 now $42.49 

I Prescr1pl1ve Ma1h (Hanley) S7995now $71.H R ...... CreauveFinancing S15000now Sl27A9 I 
Wore Searcn (Hanley) 514 95 now SUA9 Ahen Typhoon 524 95 no• $21. 19 Real Es1a1e Analyzer 5150.00 now $127.49 
Lener Recogmloon 5l9 95 now $17.ff Rasler Blasl•• S29 95 no.. $25.29 Accounung AsS•Slanl(cass I 57 95 no• ..... 

I 
Spelllng Bee (Eou·Ware) S2995 now $2S.H 3DSkung S2495no• S2119 SpellSlar S250.00now $212.49 ~ 

~ Dracula I Penautum Press) S3·S 95 now 129·69 C
0

rea1ure Venlure .524 95 now t21: 19 Muse Form Lener $ 100.00 now SM.ff ~ 
• MoOy Dick (Pendulum Press) SJJ 95 now 129 .H Galaxy Space War I $39 95 now S22.ff Property Managemen1 Sys1em 5225.00 now $191.19 

I 
Tome Machine (Pendulum Press) 534 95 now $29.H Hodge Podge .S23.95.... $21.29 PERSONAL/HOME I 
BlackBeauty(PendulumPressJ S34 95 now S29.H Meteoro1ds 1nSpace .St995 no• $16.ff fnlerlude(d1skl St9.95 now $16.ff ~ 
POI Analogies S23 95 now $20•29 Dragon F11e 549 95 now $82.49 Handw111tng Analysis 5t9.95 now S 16.a• • 

UTILITIES Pool t 5 . :S34:9s now $29.69 Decision Masler S29 95 •25.29 I fllj V1s1calc Ul1l1ty ~3 ~129 95 now $99 ff · now- • ~ r• Prog;amLone Eo>1or S~~gg : : $~:::: g~~~~~~Allack · ~rn :: m:!: b1:.:i~f;~~~~nden1 ~: ~;::::: =~::: 
~~::;~'.:.:"copy Iii SJO oo no• us.H Swordlhrusl I S29 95 now $2S.29 Win al lhe Races $39 95 now $32.89 I l• Hayden AS Compoler S200 00 ..,. S 159.00 Swordlhruslll 524 95 now S21. 19 Pro Football (SDll S26 95 now $22.a9 ~ 

~ E•peoilcrll S9995now SM.ff Swordlhrusllll S2495now $21.19 CollegeF0010all(SDLJ S2695now $22.89 • 

I 
Pascal Programmer St25 00 now SIN.H Enchanted lslano/ Atlanus S21 95 now $18.S9 Grocery Lisi 5$3199 9955:: $16.89 I 
S·C Assembler 11 (V 4 OJ 555 00 now ...... 011g1nal Advenlure . 524 95 now $2 1. 19 Financial Managemcn1 Sys1em 11 ·- $22.e9 ~ 
verscalc StOO 00 now SM.ff Mad Venlure .524 95 now $21. 19 Crea1.v11y Tool Box $44 95 now $28. H 

I 
Ouockuace S35 00 now $29.H Crown of Arthane S35 00 now $29.69 Home Money M1nde1 $34 95 now $29.69 ~ 
Tony Pascal rProgrammal 549 95 no• $82.H Qrb11ton 529 95 now $2S.J9 MISCELLANEOUS 
Tony Pascal Plus · JAoacusl SSC 00 now $42.49 Pulsar II S29 95 now $2S.29 Memo·ex D<Sks 10 - $2'1.H 
Apple·Colhn S29 95 now $25.39 Sneakers 529 95 .... $25.29 Verbal1m Oalahle·pla1n W/~ubs 10 - $27.ff I 

I Micro Apple I (1nc1 BOOl<I S2·1 95 now $22.H Invasion Force 523 95 now $20.29 Dysans 10 - $89.ff f':.j 
Pascal Graphics EO•lor SI t4 95 now $97.69 Wizards Mountain 5 16 95 now $14.29 Fhpsort Box $29.H 
p L E' " ' ROM S60 00 now uo.H Kaves ol Karkhan 549 95 now $82.29 Scolch Disk Cleaner S29 95 now $26.H I 

I Oosl<F" r S2B95now S28.39 IF S1X MocroS1orocs St<95now $12.69 E·ZPort S2494no• 921.19 ~ 
~ SuperSound St695 now S1 .. ~9 M1les1ones St995now $16.89 Alan TRS·80/ Pe1 Wrlte-hof_I_ • 

Memory Managemenl Sys1em S39 95 now sn.•• Inferno S29 95 no• $2S.29 HARDWARE I 
I Super Dosk Copy (Sens•blel 529 95 now ~2S.29 A2·3D/ A Salurn Nav1ga1or 524 95 now $21 . 19 DC Hayes M1cromodem $375 00 now $2ff.OO 

D•sk Recovery S29 95 no• $25.39 Black Hole St B 95 now $ H .ff D C Hayes Sman Modem 5279 00 now $289.00 
Mull1 Disk Catalog $2.1 95 no.. $21.19 Ttie Shanered Alliance SS9 95 now $SO.ff MX·80 Pnnter/Caole/Card S75:;oo now $S7S.OO ~ 

I 
OouOle Dos Plus 524 95 now $21 . 19 Space Warrior (Broderoundl $24 95 no• $21 . 19 MX·80 Replacemenl Head $39 00 now $24.ff ~ 
ApluS 524 95 now $21. H QO·Topos $32 95 now S27.H MX· 100FT w11h GrahrilJ' 5995 00 now $7H.M • 
D•Sk Organozer 524 95 now $21. H Monty Plays Scrabble $39 95 now $22.89 MX ·SOFT wllh Grahra. $795 00 now SM9.00 I flli Ouoe.,oaoer 524 95 now S21 · 19 Poker Tournamen1 520 95 now $17.79 J60G Paper Tiger 5t094 00 now $961.ff f':.j r• ~Pf~;~oc ~~ ~~ :::: ::::: Siar Thiel 529 95 now $25.29 560G Paper Tiger 5t39< 00 now 1:~::~ 

~ ~:of=:~.~~~:"" !mi:: uH: .... ,,V1s1DE~i ...... ~g;~z::::.,~ ~rn~ :m:: I 
~~ L•S• 549 95 no• '42 ·

39 
Ml Comp MuS•C Syslem 5545 00 now $879.00 •J 

Apple Fonri 1 P1ogr~Om~6 PROCESS~~ 95 now $42.l9 Versawrller S249 00 no• $219.00 ~ 
su.tt NEC t 2 Green on Black S260 00 now $2~9.00 ~ 

App1c w .. 1cr • tOO OO now LI.St $200 00 VodcxBO·col 535000now $2H.OO ~ 

I M a IC W f,,00W 
4 $~~::: . V •dCll' Sw1tchplate $19 95 now '''·" • 

Eas~ Wri1e1Pro1essi.ona1 . sooono ... $127A9 Arioromcda 16KAamE•Dans1on 5 199no- $1J'9.00 I 
Lener Pert cl ~ 1~~ ~== $l2.TA• M1crosot1 t6KRamE.1panst0n Sl9500no.., $169.00 

I Super Tex! St 29 Snow S110.39 $139.00 Cenlronics739 .. . . . .•.... .. .... CallforPrice 
Supcrscrioe $H.H Lazer iRev 6 or 7) $69 95 no• $Sa.ff I 
ApplePoe tAll Versoons1 ~~~~ ::: $21JA9 now KeyboardPlus S1t900now $ff.ff ~ lWI E.teculwc Secre1ary SJIS 00 no• S2N.OO TG Joystick S59 95 no• $50.89 • 

~ ~~0;·.;_"~•0S1ar ~ ~= m:;: (Offer expires 12-30-81) ~~m~~~~:.~~~les ~~~;::::: ::!::: I I ·~·C~i"I Toll-Free 800·344·41 I i'"(~~~~;de ca1itorni;;·.. = 
~ HUNTINGTON COMPUTING SUPER DISCOUNTS VISA We lake Mas1erCard or ISA I Include card 1 • /1 and cxp1ra11on date) Caltlorrna res1den1s l• Po5l Oftice Box 

7
0

7 I. ado 6'< 1ax Include $2 00 lor posiage 
~ Corcoran Cahforrna93

2
t
2 

• ...,,J,,® • Foreign and hardware exlra Send lor lrce IJJ 
~ Order by Phone 800-344-4111 (II.II~ S 0 FT WA R E · ca1a1og Pr•ces sub1ec110 change ~ 
~ In California (209) 992-5411 ~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

http:S:l:IS.69


p~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~ ~ 
~ IHIU~1r 11~1l71r1U~ 1C1U~\JJ)lUlr11~1(7 ~ 
I I 
~~~~~~~~~ ONE OF THE WORLD'S LARGEST INVENTORIES ~~~~~~~~~ 
~ Now Selling Atari, PET, TRS-80 Software I 
~ Atari Pet TRS·80 I 
~ AcJven 1 u r e 1 a~~~;a~~~RE INTE R~~;~~Nn~~ $16.74 B 1 Nuclea~~~~~~ ~1!°s~ ~AME i1~~b~~wy $12 . 77 Super Nova (cas~.1JG FIVE S0~~5R9E5 now $13.5a i 

P11a1e s A0•1enture 1cass I '$1 95 now $16.74 M1away Campa•gn 1cass) s \ 5 00 now $ l:J .. 77 Galaxy Invasion (cass.) S15 95 now $13.5• •J 
~ M•SS1on lmposs1ole 1cass I S 19 95 now $16. 74 No Atlanllc Convoy Ra1der(cass ) S 15 now $12. 77 Anack Force (cass .) S 15 95 now $13.51 ~ r• vooaooCa slle lcass ) $l995 now $ 16•74 ukewaqcass i S1500now $12.77 Cosm1cF1gh1er (cass.) .S15.95now $13.5a 1 
~ 

The Counl 1cass ) S 19 95 now $16.74 Confllcl 2500 (cass ) . S 15 00 now $12.77 Melear M1ss1on II (cass.) 515.95 now $13.5a ~ 
~ S1range Odyssey f cass ) S 19 95 now $16. 74 Plane\ Miners (cass ) .. S 15.00 now $12.77 • 

Myslery Fun House (cass I S19 95 now $16.74 Compuler Acquire (Cass.) 520 00 now $16.97 BRODERBUND SOFTWARE I 
~ 

Pyramid of Doom (Cass ) $19 95 now $16.74 Lords of Karma (cass) 520 00 now $16.97 
GhOs\ Town (cass I 519 95 now $16.74 Galac11c Tnlogy (disk) ...... .. . S39 95 now $33.98 
Savage Island I (cass 

1 
Sl9 95 now $l 6 .74 Galachc Empire (cass.) ... S14.95 now $12.68 ~ 

~ S 
I d fl 

9 
$ AUTOMATED SIMULATIONS Galac11c Trader (cass.) . .S14 95 now $12.M 

avage slan (cass I Sl9 5 now 16•74 ln1roauc1ory 3-Pack (disk) $49 95 now $39.97 Gafac11c Revolution (cass.) . . . S14.95 now $12.68 
Angle Worms/Crolon Div (cass I 59 95 now $1.54 (Rescue, Morloc s. and Dales1ones) Tawala's Lasl Redoubl (cass.) .$19.95 now $16.9a 

~ Def1ec11on (cass.) - 9.95 now $8.54 Rescue al Rigel (cass) 529 95 now $25.47 •J 
i Moun1a1n Shoot (cass I 59.95 now $8.54 Temple of Apshai (cass .) S39.95 now $33.97 ~ 

Sunday Golf (cass.) . 9.95 now $8.54 H Ill w ( ) 539 95 $33 97 

~ 
Galac1 1c Emp11e (Cass f 519.95 now $16.74 e ire amor cass. · now • DATASOFT I 
Siar Trek 3 5 (Cass ) $19.95 now $16.74 Starlleel Orion (cass I 524 95 now $21 .27 Iago (disk) . . . . .. ....... 524.95 now $21. 18 

$ Invasion Onon (cass ) $24 95 no• $21.27 Football Classics (disk) . . . S24.95 now $21.1a 

~ Lunar Lander(cass I ARTSCI 519 95 now 16.74 ~~[~~7~sn!~~f~~c:f~a)ss ) ~~~ ~~ ~~= t!:::: ~~;1~~~~Jd i_s_k_J ,: ..... , : .... ~~~:~~ = :~!::: ~ r• Poker Soll laire (cass) .514 .95 now $12.74 Football Classics (Cass .) .... ... $19.95 now $16.9. I 
~ 

Gomoku(cass) .S1995now $16.94 PERSONALSOFTWARE Arcade·80(cass.) ......... S19.95now $16.98 ~ 
~ Revers• (cass J 519.95 now $16.94 VisiCalc (disk) S 199_95 now $ 167•77 Sigmon (COLOR) (cass .) .. ... S29 95 now $25.3a • 

~ 
Cypher Bowl(cass ) .$29.95 now $25.44 Checker King (Cass.) .. St 9.95 now $l 6 .97 SECS (COLOR) (cass.) ... . .... $29.95 now $25.38 •J 

AUTOMATED SIMULATIONS Gammon Gambler (cass.) $19 95 now $16.97 ~ 
Rescue al Rigel (cass.) S29.95 now $25.44 M1cr0Chess (Cass.) . . S19.95 now $16.97 ACORN SOFTWARE 

~ Star Warrior (cass.) . . .S39.95 now $33.94 Bndge Partner (cass) $19.95 now $16.97 Invaders From Space (disk) ... S20.95 now $17. 78 ~ 
Invasion Onan (Cass.) .. $24.95 now $21 .24 Time Trek (cass.) S 19.95 now $16.97 ., 
DatestonesofRyn(cass) . $1995 now $16.94 Duel-N-Droids(d1sk) ........ $20.95 now $17.78 ~ 

Pinball (disk) .. S20.95 now $17. 78 
~ AVALON HILL GAME COMPANY UNITED SOFTWARE OF AMERICA Pigskin (disk) . . .$20 95 now $17.7a r• Empire of the Overmind (d1SkJ . S35 00 now $29.74 KRAM (disk) . . . .$99 95 now $84.97 Ouad (disk) .. 520.95 now $17.78 

~ 
Confl1cl 2500 (cass .) . .$15.00 now $12.74 Super KRAM (disk) . $175.00 now $148.77 Baskelball (disk) ............. $20.95 now $17.78 ~ 

~ Empire of the Overmind (cass.) .S35.00 now $29.64 Request( disk) . .$225.00 now $ 191.27 Gammon Challenger (disk) . .. $20.95 now $17.78 ., 

~ 
Tankt1cs (cass.). . .. $24.00 now $20.44 Thinker (disk) , . . . . . . . . ,$495.00 now $420.77 Everest Explorer (disk) . . . ... $20.95 now $17.78 I 

DATASOFT Space Intruders (cass.) 519.95 now $16.97 SuperScnpl (disk) ............. 529.95 now $25.3a ~ 
All MICRO·ED . . . 10% Off List System Savers (cass.) ....... St4.95 now $12.68 

~ 
Alan Mailing LIS\ (disk) .$24.95 now $21.24 Alf Microcomputer Workshops 15% Off List Invaders From Space (cass.) ... S14.95 now $12.68 ~ 
Atarr Character Generator (Cl1Sk) S 19.95 now $16.94 Duel·N-Dro1ds (cass ) . . .. S 14 95 now $12.68 
Text Wizard (Cl1sk) . 599 95 now $84.44 Pinball (cass.) . $14 95 now $12.68 
Alan Character Gen (cass I 515.95 now $13.54 Pgsk n (ca ) $14 95 $12 68 I p;; LeS11ck ... S39.95now $33.94 YISICALC Ouadr(cass~)·.::::::.:.::::.: s14 :95~~= $12'.68 ~ r• ON-LINE SYSTEMS Basketball (cass.) . . . . . .. $14.95 now $12.68 

~ 
Hl-RESAdv#2·Wiz& Special for Pet, Atari & Apple GammonChallenger(cass.) .... S14.95 now $12.68 ~ 

Princess (disk) S32 95 now $27.94 Everest Explorer (cass.) ....... $14.95 now $12.68 
.. Regular $200 00 List All Adventure tnterna11ona1 IS%0ff List 

~ 
PERSONAL SOFTWARE ' All Aulomated S1mula11ons 15% Off List •J 

V1sicalc (disk! .St99.95 now $164.44 $149.00 Alf Avalon Hill . . IS%0ffLlst ~ 
Checker King (cass ) .. 519.95 now $16.94 All Hayden 15% Off List ~ l• M1cr0Chess (cass.) . $19.95 now $16.94 All Microsofl IS% Off List ~ 

~ UNITED SOFTWARE OF AMERICA • 

~ Survival / Adventure (disk) S24.95 now $21.24 •J 
3-D Supergraph1cs (disk) .S39.95 now $33.94 ~ 
3·D Supergraph1cs (cass) .S39 95 now $33.94 

~~i Mind·8ogg1ers l (d1sk) . ~~HER s19.95now $16.94 Apple ~ 
M1nd-809glers I (cass ) . .515.95 now $13.54 ~ 
Versa Writer Graphics Tablet .S300 00 now $254.44 l• Hidden Words .. S17.50 now $15.44 Gorgon S39 95 now $33.99 VersaCalc $1 00 00 now $84.99 ~ 

~ Spatial Relations ... S17.50 now $15.44 Word Star . $375.00 now $289.00 Hebrew . S60 00 now $50.99 ., 

~ 
Word-Scramble . '.SlS.00 now $13.54 Ms ail Mesrge $125.00 now $106.19 All Serend1p1ty . 1$% Off List I 
Preschool Fun .515.00 now $13.54 uper ort 5200.00 now $169.99 Sneakers . 15% Off List 
Fas1gammon (Cass.) . .S 19.95 now $16.94 V1s1Calc 3 3 S200.00 now $149.00 All Sybex Courses 15% Off List 
Assembler (cass) . $24.95 now $21.14 Wurst of Huntington Computing .... ...... . $19.99 Win al the Races S39 95 now $33.99 I l• 6502D1sassembler(cass ) .511 .95 now $10.14 Nibble Express • $12.95 now $11.99 Disk Prep 52500 now $21 . 19 ~ 

~ 6502 D•sassembler (disk) 514.95 now $12.64 Sofl Porn Adventure S29 95 now $25.39 PLE Chip 560 00 now $50.99 • 

~ 
Tank Trap (Cass ) .SI t.95 now $10. 14 Time Lord 529.95 now $25.39 We maintain a huge inventory of Apple software and ~ 
Tank Trap (disk) 514.95 now $12.64 French Hangman S29 95 now $25.39 hardware. Calf us toll free (outside Calif.) for the ~ 
Tan Trek (cass.) .Sl 1 .95 now $ lo. 14 Alicra·Sp. bilingual reader .$29.95 now $25.39 fate st programs. We also stock a large supply of 

~ 
OS Forth (disk) . . . . . .579.95 now $67.94 H&H S1ock Trader S190.00 now $161.49 computer books. Visit us in person at our new 3300· ~ 

~ Starbase Hyperion (disk) S22.95 now $19.44 Grow ICIA) S35.00 now $31.49 square foot store at 1945 South Dairy in Corcoran 
Name Thal Song (cass ) $14 .95 now $12.64 Spelling Bee 15% Off List Calif. ' 

~ Call Toll-Free 800·344·411 I (Outside California) ~ 
~ HUNTINGTON COMPUTING . •' , . . ',' I . , . . ·. ~ l• Pos1 Ott1ce So• 1235 SUPER DISCOUNTS VISA = ,. : , ·: •• ,. • - ,,,.. ';_', :· .. ·., .; .. '::,,::;·1·: ~ ~ Corcoran Cahorn1a93212 I .i . ., , . ., • "·· : ,_,

1
,

1
, . ~ 

p;; Order by Phone 800-344-4111 .Clppk! S 0 FT w A R E ~ • ' · " "" ,. . ... .. ' : "·· ..... •J ra In California (209) 992-5411 ~ · · ' ·· .: ' · · ' " ,. . ~ 
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Undeletable 
Lines 
Michael P. Antonovich 
Wyomissing, PA 

Edilo~··s Note: Though described for Applesofl, this crafiy 
lechmqu.e works on CBM computers as well. For PETs, 
type SYS I 024. Then .M 0400 041 F and hit RETURN 
(where the author mentions CALL-151). - RTM 

~id you ever wi~h that you could put you r na me 
mto a program m such a way that the average 
computer user could not delete it and claim the 
program as his own ? Well you can. In APPLESOFT, 
you normally cann~l enter program lines greate r 
than 63999, but I will show you how you can. First 
~e h~ve to see how the APPLE sto res your progr am 
Imes m memory. 
. The_AP_PLE stores APPLESOFT program 

li_nes begmnmg at memory location $800. (The'$' 
sign before a number indicates that the number is 
in hexadeci~al). Let's enter the following small 
program to illustrate the way a program is stored . 

1 REM 
2 A=8 
3 PRINT A 
4 END 

To see how the APPLE stores this program, 
we have to ente r the monitor with a CALL -15 1. 
However, before we list the program, there is one 
othe r piece of information that we need to deter­
mine. To add lines to an existing program, you 
need to know where the current program ends in 
memory. You can accomplish this in one of two 
ways. You can page th rough the me mory to find 
the program's last byte. (Hint: T his is the hard 
way.) T he APPLE also stores the location of the last 
memory byte in locations $69 and $6A. Let's enter· 
the monitor now to check our program. 

CALL-151 
*69.6A 
0069-lE 08 
*800.81F 
0800-00 07 08 01 00 B2 00 OF 
0808-08 02 00 41 DO 38 00 16 
0810-08 03 00 BA 41 00 IC 08 
08 18-04 00 80 00 00 00 FF FF 

Although you may not recognize it , the above 
listing is a memory dump of you r program. Let's 
examine how our BASIC lines were translated to 
the above hex dump. 

The first byte $00 at location $800 has no 
special meaning to our program. In fact, location 
$800 will always contain $00. T he program lines 
begin after this point. Each line is prefixed by four 
bytes. The fi rst pair of bytes stores the starting byte 

address of the ~ext_ line. In our example. locations 
$801 and $802 md1cate that the next line will begin 
at memory location $807. (Remember tha t the 
location is split into two bytes which are stored in 
what seems, to us h~mans, to be in reversed orde r.) 

The second pair of bytes contains the line 
number assigned to the program line. In our ex-

... though described for 
Applesott, this crafty 
technique works on 

CBM computers as well. 

ample we started with the line number"!." T hus 
memory locations $803 and $804 ind icate that the 
first line number is" I.·· In addition to the four 
bytes which prefix each line, each line is ended 
~ith single byte '00' to separate it from the next 
hne. T herefore, there is a five byte overhead for 
each program line used. If multiple statements are 
c_ombined with a colon (using one byte) on a single 
h~e,.you can save four bytes for each extra line you 
el~mmate . If you have any doubts, try it yourself 
with the above program. 

T he second p rogram line begins at memory 
address $807. T he first four bytes indicate that the 
next statement will begin at location $80F and will 
have statement number "2." The next three bytes 
"4 1 DO 38" represent the tokens fo r the equality: 
A=8. T he in formation we wi ll need to understand 
these tokens is found in Appendix F and Appendix 
K of the APPLESOFT Reference Manual. I'll wait 
while you go get you r copy. 

Appendix F lists the decimal tokens for all of 
the keywords used by the APPLE. However, when 
we are in the monitor, we need the hexadecima l 
equivalent of the tokens. For example, the hex 
equivalent for END is $80, REM is $B2, and PRINT 
is $BA, etc. You might want to take the time now to 
write the hexadecimal equivalents next lO the 
decimal values fo r all of the tokens. 

Variable names, numbers and strings are not 
listed in Appendix F. T hese must be constructed 
by using the ind ividual ASC II character represen­
tations. Appendix K lists the ASCII character set 
with the decimal and hexadecimal codes. Again , 
we a re interested in the hexadecimal codes. ln our 
example, we need the "A"or $4 I and the"8"or $38. 
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I have now explained all of the hex codes used 
in our example except one, the equal sign (=).The 
problem is that both Appendix F and K contain an 
equal sign, but each has a different hex code. Which 
one is correct? We need a rule which will guide us 
with this and similar problems, so he re it is. To 
construct a variable name, number , or string of 
characte rs, use Appendix K. Any symbol used in 
an arithmetic expression (such as = ,(, ),etc. ) should 
be taken from Appendix F. 

Finall y, even though we end our p rogram with 
an END statement, the APPLE does not know that 
this is the end of the program (for, indeed , it does 
not have to be). The end o f the program is indicated 
by the byte pair '00 00' in the locations where it 
expects to find the next line numbe.-. 

Now that we know how the APPLE interprets 
our APPLESOFT program and stores it in memory, 
we are read y to begin adding lines to our program 
which will be undeletable lo the average PPLE 
user. 

Normally, only program line numbers from 0 
LO 63999 can be used and re fe renced in an APPLE­
SOFT program. Converting 63999 to hexadecimal 
we gel $F9FF, but we can write la rger hexadecimal 
number · than in two bytes. In fac t, we hould be 
able LO u e the numbers fro m $ FAOO th rough 
$FFFF o r 64000 throug h 65536. Even tho ugh the 
APPLE will prevent us from e nterin g these line 
numbers th rough the keyboard , we know eno ugh 
abou t how the APPLE stores p rogram lines to 
sneak them in . 

Let's keep thi s example sim ple and assume 
that I just want to store my name and the date as 
remark statements. We could just as easily make 
them PRI NT statemen ts if we wanted to . T he 
statements we want are: 

64000 REM MICHAEL P. A NTONOV ICH 
6400 1 REM J E 28 . 198 1 

Now en te r the mo nitor (CA LL -15 1) and type the 
following : 

SlC:37 OS 00 FA 
S20:B2 4D 49 43 4S 41 45 4C 
S2S:20 50 2E 20 41 4E 54 4F 
S30:4E 4F 56 49 43 4S 00 4A 
S38:0S 01 FA 82 4A 55 4E 45 
840:20 33 30 2C 20 31 39 3S 
S4S:3 l 00 00 00 

Before you return to APPLESOFT , we must 
reset the end of p rogram pointer . If we do not do 
this, the first time you run your prngram , a_ny 
va riables you sto1·e will write ove1· the new Imes yo u 
just added. Our p~o~ram nm~ ends at m 11101} 
location $84C. This mfo rmat1on must be put mto 
locations $69 and $6A. 

69:4C OS 
We can now reenter APPLESOFT using 

CNTL-C RETU RN, and list the program. There 
are lines 64000 and 6400 I at the end. T ry to delete 
them. HA! You ca nnot touch them. You can SAVE 

this program, reload it , RUN it, and copy it, and 
still those two lines will be there . In fact the on ly 
way to get rid of them is to enter the monitor , find 
where you want the program to end , change the 
last two bytes to "00 00," and change the program 
ending location in addresses $69 and $6A. It's 
easy, but o nly if you know how. 

Remarks are not the only things that you can 
put into undeletable lines . You can sto re anything 
you wan t from program lines using to kens and 
cha racter strings to machine language p rograms 
using this method. 

I wo uld like lo clea r one thing up before anyone 
gets the wrong idea. The tokens we have been 
using above a1·e NOT machine language. All 
microcompute1·s use tokens to store keywo rds. All 
BASIC program lines a re stored in the abo e man­
ne r , not in machine language. T he p rogram lines 
must be inte rpreted each and ever y time that they 
are run . However , the re is a lot that you can do 
with undeletable lines. 

[\tf.anipulating BASIC using your nwnitor ca n also 
hide lines / mm LIST ing, but they will R UN normally. To 
malu this jJrogram print LIU' 8 but witho ut line 3 
appearing in the progra.111 LI 'Ting-simply l'ltange the 
one hexadecimal number lo 16 like this: 

.. osoo 00 07 OS 01 00 82 00 16 
Apple Version 

.. 0400 00 07 04 01 00 SF 00 16 
PET Version 

Also notice that PET and Apple versions ore similar 
(both are Microsof t BAS/Cs) but the hex nu111lmfor 
REM is $8 2 f or A/J/Jle, $8Ffu r PET. Th e lorntion uf tlte 
last BASIC me11101y byte (lhl' top of a BASIC /m1gra 111 ) i.1· 
diff erent in the PET, too. For Origi-iw l PETs, this address 
is fo und i11 $007C, $007D. For Upgrade and -1 .0 PETs: 
$002A, 002B. Another difference is that A/1ple starts its 
BASIC programs at $0800, where PET starts at $0400. 
You will notice th is rej7ected in the line links which co 11tai11 
the starling byte address of the next li 11 e. (In PET , the 
f irst links are a.l $040land $0402, and th ~)' point to . 
$0-1 07 whNe the next Linh porn.ts uj1 the challl 011ce agr//11. 
fl is this $0-107 (o r Apple's $0807) which Wf rhr111gerl lo 
ski/Jover line t/m>e in our '"hidden line" teclt11 iq11.e aboiw.) 
Here is the complelf /Jrogrn m as 11 would appr•rir 111 th r' 
PET:] 

.. 0400 00 07 04 01 00 SF 00 OF 

.. 040S 04 02 00 4 1 82 3S 00 16 

.. 0410 04 03 00 99 41 00 IC 04 

.. 041S 04 00 80 00 37 04 00 FA 

.. 0420 B2 4D 49 43 4S 41 45 4C 

0428 20 50 2E 20 41 4E 54 4F .. 
.. 0430 4E 4F 56 49 43 4S 00 4A 

.. 043S 04 01 FA 82 4A 55 4E 45 

0440 20 33 30 2C 20 31 39 3S .. 
044S 31 00 00 00 AA AA AA AA © .. 
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Agricultural Software 
from Cyberia'· NEW! 

Farmer's WorkbooK 
Now available for Commodore . Apple and TRS-80 . The most powerful management tool ever for the 
agricultural producer . Farmer's Workbook combines the power of Vis icalc® • with the knowledge of 
a major midwestern university . The Farmer's Workbook is a collection of templates that are designed 

NOW AVAILABLE 
FOR APPLE 
AND TRS-80 

to be run on the Visicalc® program. The templates include labels . formulas, sample data, test cases and 
full documentation. Template titles include : Cattle Feeder. Pig Production. Sheep Production , Grain Management, 
Loan Payments . Market Average. Land Purchase and many others . 

Cyber-Farmer~he complete 
accounting package for today's farm operations 
• Records . sorts , combines and prints the results of the farm operation . 
• Account headings and numbers are pre-assigned for nearly every type of farm income 

or expense . but any account may be deleted, altered or added. 
• Keeps personal, fami ly and house-hold accounts as well. 
• Cyber-Farmer management tools include cash-flow analysis . depreciation schedules , 

inventory and budget reports. 
• No computer experience is necessary to operate this system. 

0

V1s1calc 1s a 1raoemark ol Personal Soltware . Inc 
las1erCaro VISA ano C 0 O orders acceo1eo Dealer 1nauir1es '""led ~~j~~D~ OirJL;. 515-292-7634 ~ 2330 LINCOLN WAY, AMES, tOWA 50010 

Perfectly Balanced 
educa tional software 

from 
MICRO-ED 

for 

PET·~ and VIC® 
Send for our free catalog* 

*please specify PET or VIC 

~ .... r • ··1~·21·~·' I• .. ~. ,,, ,. o ' ~ • I ... ,1 ,0 

t\..,.......,..,1.1 •••• 

MICRO-ED. Inc. • P.O. Box 24156 

Minneapolis, M 55424 

or telephone us at (612) 926-2292 
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Inverting 
A Matrix 
Brian J. Flynn 
Vienna. VA 

Edilur's Nolr': A/Lh1111i.;lt this is /Hogr<1111111Nl _fi1r 
!ht' TRS -80, th1' idm.1 ("(///be quick()' adajJINl tu any 
rn 111 jJL1 t er. R f\1/ 

Have yo u eve r wanted LO so lve a se l of simultaneous 
cq ualions , or pe rform regression a nal ysis. or lea rn 
a bil aboul how these ro lllines work? We ll. the 
esse nce of uch procedures i inYe rting malrix . 
And in doin g this. an accurate and d e pendable 
routine is d es irable. One such algorithm is names 
for Lh e king of I 9Lh cenlllry maL11 e matic" Carl 
hieclt·ich Gauss , a nd for his Fre nch co u11te1·pan, 
Camille Jorda n pronounced "zhof· daii .' Gauss. 
you may recall. was the German genius who at age 
two d e lec ted a nd corrected a n arithmcli ·:.: : lip thal 
his father was making in tall ying up a pa yroll. And 
he did this without lhe assistance of e ven a hanc.1 -
he ld calculator! 

A Level II BASIC program for Gauss-Jordan 
matrix inversion i presented he re. The algorilhm 
uses com ple le pi voling to minimize rou 11d-off 
error and to insure that eve ry im·e nible m atrix is 
in fact inve n ed, wilhin limits of the TR ' -80 s com­
puling capabi lity. 

A malrix is a rec langular a1Tay or numbers 01' 
variable ·. usuall y dis pla yed in brackets . . \square 
malrix is ~-dimensional with , as you guessed, as 
man y rows as columns. And an identity matrix is 
square with I's in the principa l diagonal and O's 
eve r ywhere else. The princ ipal diagonal is the line 
scgmen t running from Lh e u ppe1· le ft co rner lo th e 
lowe r right corner of Lh e matrix. Only a sq uare 
malrix can be in,·e 1·Led . with the inve rse equal lo 
thal atTa y which ,,·he n mulliplied by th e original 
malr ix gives an idenlil y matrix . In symbols, Lhis is: 

X·X·1 =I. 

Xis Lhe orig inal malrix. x-1 is ils inverse. And I is 
the identily malrix . The dot be lween Lhe Lwo X's 
means Ill u It i plication. Fo r exam pie: 

x I 1: 4: 8:] l ' '"' X· x-1 

To calculate x-1: 
Tack onto matrix X an idc nlity ma1 rix of 

l'.q ual size: 

[: 

4 8 1 0 

:J 
1 3 0 1 

9 4 0 0 
'---....,------

...__________.. 
x I 

The dotted line separates or partitions what is no\1· a 
3 row x 6 column matrix into t\\'o sma ll e r 
mat ri ce o f equal size . • and I. T he pa niLion. 
in this case, is like Lhe equator : it e nables us Lo 
talk more eas ilv aboul Lh e ha lve · o f a ,,·hole. 

ls Lhe mal rix near!}· im·ened? 
'·Not yet, no t yel." the Rabbit has til y inte r­
rupted . "The re's a g rea l d ea l to co me bd.orc 
that!" ' 

, amely: 
Transform the left portion of Lh e 3 x6 matrix 
inlo I. using row and column ope ralions on 
the e ntire mau·ix lo do Lhis. What is inilially 
Lh e ide ntity mau·ix will eme1·ge as x-1. In n.10rc 
d e tail , Lhe following three steps a re pe rform ed 
for as man y times (iteralions) as there are rows 
in X : 

1. 'carch would-be kev e lemenls, illustraled 
be low, for Lh e one or highesl ahsolule value. 

2 . Place Lhi clem e nt in Lhe pin)! position. if" it 
is no t a li·eady there , by ·witchin g rows o r 
columns. The pivot position for ile ra tion #I is 
the first. pol in the principal diagonal, going 
from uppe r le ft to lower right. for it e1·ation 
#2 il is the second spol, and so on. 

Keep track of columns Lhal swilch place . and 
inte rchange correspond ing rows in th e ncxt-tn­
final form inve rted malrix . 

3 . Make Lhe diagonal elemem in a column 
equal Lo I , a nd make Lhc other elemcllls in Lhe 
same co lumn equal to 0. 

For exa1nple: 

Step 1: 
Would-be key elements are circled. 

Module 2 i11 the computn prog ram tacks I 
onl<> X. The solid circle is Lh c position to pi,·nt 011 
in the Ii rst iLci-at ion . v\! ou Id-be key e lc m e n Ls. hes ides 
I. are in th dashed c ircles. They arc Lhc nH:'1nbcrs 
of" X Lhat. c; 111 he mmTd into the pi\'ot position IJ\· 
sw itching a row or column. 

i\loduk : ~ idcnlilies 8 as the '''ould-he kc \· 
cleme nt of" highest absolute ,·;tlu e. 

http:Vienna.VA


Used at NASA, 
Kennedy Space Center 
With le Applications Related 

t mbia Space Shuttle Project 
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Step 2: 

Old Old 
Column Column 

3 1 

[m 
4 

8 
1 0 

:J 
1 0 1 

9 0 0 

To place 8 in the pivot. position, columns 1 an 
3 a1·e swi tched (lines 3 120 and 3130). Vector M 
"remembers" the column interchange. 

Step 3: 

[; 0.5 0.125 0.125 0 ~rw· 0 divided 
by 8. 

1 2 0 1 0 

9 6 0 0 1 

T he pivot element becomes I by dividing the 
first row in the entire matrix by 8 (lines 3 140 to 
3190) . Next, the second and third elements in 
column I become O's: 

[: 
0.5 

0 
7 

0.125 

1.625 

5.5 

0.125 

-0.375 

-0.5 

0 

1 

0 :] 
Th is is done br multiplying row J by -3 and 

add ing the product to row 2, and by multiplying 
row I by -4 and addi ng the product to row 3. Lines 
3200 to 3270 accomplish this. 

T his completes the first cycle of steps 1. 2, and 
3. T he circle is the new position to pivot o n. The 
process continues as before. Skipping a few steps: 

Step: Pentultimate 

[: 
0 0 0.11 0.13 -0.06] 
1 0 0.09 -0.39 0.12 

0 1 -0.20 0.50 0.04 

This matrix finally emerges. Recall , however, 
that columns 1 and 3 were interchanged in the 
second step of the first cycle. Hence, row I and 3 
must now be switched (mod ule 4): 

Step: Last 

[

-0.20 

x-1 = o.o9 

0.11 

0.50 

-0.39 

0.13 

0.04] 
0.12 

-0.06 

Module 5 is easi ly changed to display x-1 dif­
fe1-en tl y, e.g. , to show more decimal places o r to 
accom modate a large number of rows and columns, 
say 8 or more. 

Finally, as an example of the routine's speed, 
in verting a I 0 by I 0 identity matt·ix takes about 45 
to 50 seconds. This is not \ Cry fast. Howe,·er , 
some of the algorithm's time is spent checking 
columns for the highest key element and for switch­
ing rows, when necessary, in the next-lo-fina l-form 
inverted matrix. Some programs omit this check. 
But when they do, a danger a1·ises that X will not 
be in verted when it rea ll y can be. And further, the 
elements of the inverted matrix may be of lessened 
precision. The prefe1·ence here is for effectiveness 
rathe r than speed. But Gauss. a lways the perfec­
tioni st whose motto was "Few, but ripe," migh t 
challe nge us: "Can't we have both?" 
'Lewis Carroll . Alice's Adventures in Wonderland. 

10 F~EM GAUSS-~TORDAN MATRI~:: It4UERSION; 8. FL'lt4N; u.IINTER 1981 
20 REM MODULE 1:ENTER DATA 
30 GOSUB 1000 
40 REM MODULE 2: TAn~ IDEtffIT\' MATF~ I~< mno DATA MATRI~< 
50 GOSUB 2000 
60 REM MODULE 3:8EGIN INUERTING MATRIX 
7(1 GOSUB 3000 
80 REM MODULE 4: Sl.\1 ITCH ROl.·.IS It4 THE NE~<T-TO-F nmL -FORM MATR Ir~·' IF APPROPRIATE 
90 GOSUB 4000 
100 REM MODULE 5: DI SPLt1'..' It~IJERSE MATF~ I~< 

110 GOSUB 5000 
120 Et4D 

1000 REM MODULE 1 
1010 DEFINT I - R:DEFDBL 8,C , D,H ,X 
1020 CLS:PRINT''GAUSS- JORDAN MATRIX INUERSION WITH COMPLETE PIVOTING. 
103(1 It4F'UT"F'LEASE EtffEF~ THE t4UM8EF.: OF r.~01.\15 <COLUMNS) H4 THE MATRI:i<: 11 ;~~ 
104(1 DIM ~<O<.• 2:+:1-0 .. M(I :'.:) 
1050 REM ENTER DATA 
106(1 FOF~ I=l TO f< 



Introducing
LISP. The language
that can think for itself.

With SmartWare, your micro-
computer possesses intelligence. Solves 75
problems like never before. Actually can learn
from its mistakes. And educates itself in much
the same way your brain operates. Itis a new
concept in the way information is handled in
microcomputers.

We appropriately called our version of LISP.
SmartWare. Because its as limitless as the
human imagination. mind, memory.

An advanced. highylevel language, LISP was
first developed for use in artificial intelligence on
large computers. And now, LISP is available from
Datasoft for use on the Apple II and Atari Computers.

Store multiple programs in memory. It can
take it. Program other languages into LISP. It‘s
no problem. Because LISP offers greater capacity
and power. And. itis a faster. more streamlined

Smartware by

<t ism 1.7 & 2.0

invocanon
language. Uses

syntax and data
structures upon which esoteric applications

may be implemented. Remembers data
along with “relationships affecting it." Offers

REAL power to micros.
At MIT, they say LISP is the language of

the future.
At datasoit, we say, why wait. Ask your local

computer dealer for SmartWare. Right now! And
turn your computer on to thinking.

language. For example, just 2 lines in LISP could
equal hours of BASIC programming.

The fact: Relational data base capabilities.
User and program definability. Pattern-directed

InterLlSP 65 for ATARI -ISK systems 1-19.” 8; APP-I.-ISP 1.7 for Apple II 48K systems 12-1.

lba Urine"o
\_/ cotvteutete SOFl\/‘\/ARE

l‘l5l‘) Bt1\t|tc\\('cttlct' l)r.. \<tttltt‘i<l;t'. C.-\ ‘H31-l
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107(1 CLS: PR I NT" PLEASE []HEr.:~ DATFI. 
1(180 PRit-ff"ROl.~I #";I; II: II 

109(1 FOR ~T= 1 TO I< 
110(1 PF~Itff"COL # 11 ;J: H~PUT ><:(I .. . J) 

1110 t-IE~<:T ~T .. I 
112~3 RETURt-~ 
2000 REM ' MODULE 2 
2010 REM ASSIGN 1,2, ... ,K TO VECTOR M 
2020 FOR I=1TO K 
2030 FOR J=I TO K 
2040 X< L f(+J)=0 : X(J, I+K)=0 
2050 NE~-<T J 
2060 X(I,K+I>=1 : M<I>=I 
2070 NE>ff I 
208~3 F~ETURN 

3000 REM MODULE 3 
301(1 FOR Q=1 TO K 
3020 IF Q=~: TH Et-I 3140 

COMPUTE! 

3030 REM SEAF~CH l\IOULD--BE l<E'i ELEMEt·ffS FOR HIGHEST ABSOLUTE IJRLLIE 
3040 HE=ABS(X(Q,Q)):HROW=0:HCOLUMN=0 
305(1 FOR I= 1 TO f:: --Q 
306(1 DUMMV=AE:S ( i< ( O+ I .. Q) ) : IF DUMMV >HR THEt-~ HR=DUMMV: R=O+ I 
3070 DUMM'·,·'=ABSO<:(Q .. Q-c ·I )) : IF DUMMY>HC THEM HC=DUMMV: C=O+I 
30:;::0 t-~E~<T I 
3090 IF HE >=HR At·m HE >=HC THEt·~ 3140 
3100 REM SWITCH RC~S.. IF APPROPRIATE 

October. 1981. Issue 17 

3110 IF HR >=HC:FOR J=1TO 2*K:HOLD=X(R,J):X(R,J)=XCO .. J): X( 0,J ) =HOLD:NEXT J 
3120 REM SWITCH COLUMNS, IF APPROPRIATE 
3130 IF HR<HC:FOR J=1TO K:l~OLD=X(J,C):X(J,C)=X(J,Q):X(J,Q)=HOLD:NEXT 

J:Hl=MCO):M (Q)=M(C):M(C)=Hl 
3140 REM AD~TLIST KE'..-' F~Ol.d 

3150 B=~<:(Q .. GD 
3160 IF 8=0 PRitff"SINGULAR MRTF~I~< 11 : Et-m 
3170 FOR J=Q TO 2*K 
3180 X(Q,J)=X(Q,J)/E: 
3 19(1 NE~<T ~T 

3200 REM ADJUST REMAINING ROWS 
3210 FOR L=1TO K 
3220 IF L=K AND K=Q THEN 3280 
3230 IF L=Q THEN L=L+1 
3240 D.=~<(L, Q) 

3250 FOR J=Q TO 2*K 
3260 XCL.J)=X<L .. J) - D*X ( Q, J ) 
3270 NE><T ~T 
328~3 t-IE>::T L .. Q 
3290 RETURt·~ 
4000 REM MODULE 4 
4010 FOR I=1 TO K 
4020 C=0 
4030 FOR J=1 TO K 
4040 IF M(J)=I THEN C=J 
405(1 NE><T ~T 
4060 IF C<> I THEN FOR L=lTO K:l~OLD=XCI.K+L):X(I,K+L)=X(C,K+L):X(C.K+L ) =HOLD:NEXT 

L:H1=M ( I):M ( I)=M(C ) :M ( C)=H1 
4070 RETLIF~t~ 

5000 REM MCOULE 5 
5010 CLS 
5020 FOR I=lTO K 
5030 FOR J=!TO K 
5040 pr.~Hff USH~G"##. ## II; ;-:;( I .. f<+.J); 
505(1 t-IE>::T ~T: PF~ I t-H 
50E.(1 t-IE~ff I 
5(170 RETURt·~ 

http:DL~�Y=RBSCX(Q_.Qi


Osborne 
TM 

AWAKENS the ATARI 
and Puts it to Work. 

All too often. computer users who've been used to entertainment programs have trouble 
coming up with ideas for practical computing. Your computer plays space games well 
enough, but when you have a down to earth problem like the future of an investment or 
federal withholding taxes. can it perform? It can now. 

Osborne/McGraw-Hill introduces Some Common BASIC Programs for the Atari™. This book 
contains 76 short, brilliantly documented programs that you can key d irectly into your Atari "' 
400 or 800 computer. You'll get a lot of math power including personal finance. taxes. and 
statistics. All the programs are listed below. 

Future of on Investment 
Future Value of Regular Deposits (Annuity) 
Regular Deposits 
Regular Withdrawals fmm on Investment 
Initial Investment 
Minimum Investment for Withdrawals 
Nominal Interest Rotes on Investments 
Ettective Interest Rote on Investments 
Earned Interest Tobie 
Depreciation Rote 
Depreciation Amount 
Salvage Value 
Discount Commercial Poper 
Princ lpol on a Loon 
Regular Payment on o Loon 
Lost Payment on a Loon 
Remaining Balance on a Loon 
Term of a Loon 
Annual Interest Rote on a Loon 
Mortgage Amortization Tobie 
Greatest Common Denominator 
Prime Factors of Integers 
tvea of o Polygon 
Ports cl o Triangle 
Analysis of Two Vectors 
Operations on Two Vectors 

Angle Conversion: Radians to Degrees 
Angle Conversion: Degrees to Radians 
Coordina te Conversion 
Coordinate Plot 
Plot of Polar Equation 
Plot of Functions 
Linear Interpolation 
Curvilinear Interpolation 
Integration: Simpson's Rule 
Integration: Tropezo1dol Rule 
Integration· Gaussian Quadrature 
Derivative 
Roa s of Quadrat ic Equations 
Real Roots of Polynomials: Newton 
Roots of Polynominals: Half-Interval Search 
Trig Polynomia l 
Simultaneous Equations 
Linear Programming 
Matrix Addition. Subtraction. Scalar Multiplication 
Matrix Multiplication 
Matrix Inversion 
Permutations and Combinations 
Monn-Whitney U Test 
Mean. Variance. Standard Deviation 
Geometric Mean and Deviation 
Binomial Distribution 

Poisson Distribution 
Normal Distribution 
Chi-square Distribution 
Chi-square Test 
Student's I-d istribution 
Student's I-distribution Test 
F-dlstribution 
Linear Correlation Coefficient 
Linear Regression 
Multiple Linear Regression 
Nth Order Regression 
Geometric Regression 
Exponentia l Regression 
System Reliability 
Average Growth Rote. Future Projections 
Federa l Withholding Taxes 
Tax Depreciation Schedule 
Check Writer 
Recipe Cost 
Mop Check 
Doy of the Week 
Days Between Two Dotes 
Anglo to Metric 
Alphabet ize 

Some Common BASIC Programs ed. by Lon Poole: 

Atari 'M ed it ion - #53-5. $14.99 n 
PET/CBM 'M edition - #40-3. $14.99 LJ 
TRS-80 'M level II edition - #54-3. $14.99 I 
Generalized BASIC edition - #06-3. $14.99 D 

Make check payable to: OSBORNE/ McGraw-Hill 
630 Bancroft Woy, Berkeley, CA 94 710 Dept. GS 

Practical BASIC Programs ed. by Lon Poole 
Conta ins 40 additional p rograms with a wide 
range of home and business applications. (Gen­
eral ized BASIC edition only) #38-1. $15.99 D 

Phone: (415) 548-2805 
TOLL FREE: 800-227-2895 Outside California 

Nome _________________________________________ _ 

Address ______________ _ __________________________ _ 

City/State/Zip ---------------------------------

Plus L .75/item 4th class 51 .50/item UPS - $2.50/item Air Moil • $10.00/item Overseas 
(California Residents odd applicable tax.) Please send me your free catalog. 

Total amount enclosed $ ______ or charge my Visa - Mastercard # ______ Exp. Dote _ 

Signature ---- -------------------------------------
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Budgeting On 
The Apple 
William R. Swinyord 
Provo. UT 
When I sat down at one of the University's dozens 
of Apples six weeks ago, someone had to show me 
where the on/off switch was. But I learned fast 
and, within a few weeks, I was doing pretty well at 
what I believed the Apple to be best at. I had main­
tained several "high score" records on Apple In­
vaders ... I was terrific at judging angle and wind­
speed in the Bombs game ... and I was even learning 
how to back away from brick walls in Maze. But I 
had not entered even one real line of programming. 

One other thing I did discover, though, was 
how ... well, nice the Apple is. True, I had spent a 
little programming time on our DEC installation 
(and a lot of time on it using canned analytical 
oft ware packages), but I always felt inhibited 

about getting too intimate with that machine be­
cause _of its so formal , even intimidating, way of 
speakmg- or should I say "shouting" - back. 
"FATAL PROCESSING ERROR. ILLEGAL 
CHARACTER IN DATA (K) [OCTAL 113] 
UNIT= 8/ACCESS= SEQUIN/MODE= ASCII" 
was typical of the helpful way the DEC had abou~ 
it. What a contrast with the Apple! It almost seemed 
to invite me to stay with it just a bit longer, and even 
to try running a few little programs on it. 

And so I did. This article is about one of the 
first. It simply permits the user to enter a monthly 
income figure then displays a budget, along with 
the discrepancy between the budget and the in­
come. It has a few nice touches, I think. Program 
requests for budget changes are highlighted in a 
new budget display, there is a short subroutine to 
align the decimal points, and percentages of total 
budget are also displayed. 

B1·iefly, here are what the sections of the pro-
gram do: 

Line 115 - Displys the title of the program on 
an otherwise blank screen for a few seconds. 
Line 120 - Requests monthly income 
information. 
Lines 240-570 - Lists out, with illustrative 
budget figures, the items appropriate for mv 

budget. Yours may be different, and you will 
need to change the program listing where 
appropriate. 
Lines 600-680- Prints the output headings, 
the budget name and corresponding value, 
the total budget figure, and the deviation 
between income and budget. 
Lines 690-775-The above information is 
displayed for about 10 seconds, followed by 
requests for updated expenditures originating 
in these lines. If updates are made, a new 
display table is printed which highlights (with 
underlining) the updated expenditure figure. 
Lines 780-830- A subroutine for lining up 
the decimals. 
Lines 835-900- Print out the fully revised 
expenditures table, but accompanie.d this time 
with percentage allocations of budget, if 
requested. 

. The tabular display has been arranged to just 
fit mto the Apple screen, so a line prime1· is un­
necessary to get full use of this program . 

Several refinements to the program m ight 
make it yet more appealing for your use, but seemed 
like overkill for me. With little modification the 
program could be designed to display budget 
values and percentages in the first tabular display 
- only one extra FOR-NEXT loop would be re­
quired. T he program could easily be rewritten to 
make it interactive in budget-area development, 
though this seems unnecessary for a family whose 
budge t allocations typically fall into the same a reas 
each month. Or the program could be easily modi­
fied to accommodate input of gross monthly income, 
~n~ inco~porate fede:al and _state tax withholding 
111lormat1on, FICA w1thholdmg, tax-deferred 
income, etc. by building in the appropriate with­
holding proportions (income level, number of 
exemptions, and claimed marital status would be 
required as input values) . However, since Uncle 
Sam has been changing the FICA rates annually, I 
passed this improvement by in favor of the relative 
permanency of the program as it now stands. Still , 
if you are interested in simulating the effect of 
i?creasii:ig or d_e:re~sing your number of exemp­
tions, this mod1hcat1on could be worthwhile. 

Figure 1 shows the initial output display after 
entering a net monthly income figure. Figure 2 
s.hows the output following the program's 1·equest 
for any changes. You can see that the change was 



NEW ROM BOARD FOR THE APPLE II* 
$125.00 WITH UTILITY ROM. 

Wrth Andromeda ·s ne RO Board. you can plug many 
useful uflhty programs 1nro your Apple 11 . Because ROM 
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instant/ without having to load them from disk . 
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made ("Med . and Dent.") and was highligh ted with 
a sho rt underline. After all changes have been 
made , the program gives you the option of re­
questing percentage breakdowns by budget area. 
T his table is shown in Figure 3, which concludes 
the budgeting rou tine . 

T here i nothing ver y sophisticated about any 
of this, but the program has been a usefu l one for 
our family; the re i nothing quite so engaging as 
seeing an inanimate "object" pr ing to li fe at your 
bidding. And the program wa j ust a lot of fun to 
write. Let me know of your improvements of it. 

Program 1. 

10 REM ************** **** ****** 
20 REM *HOME BUDGETING PROGRAM* 
30 REM *CREATED JUNE 10, 1981 * 
40 REM *BY '#ILL I AM R . SIJINYARO* 
50 REM *SHOWS AND CALCULATES * 
60 REM *DISTRIBUTION OF INCOME* 

70 REM *INTO BUDGET CATEGORIES* 
80 REM *INCLUDING REQUESTS FOR* 
90 REM *UPDATED EXPENDITURES &* 
100 REM *FOR PERCENTAGE DISPLAY* 
110 REM ********* *************** 
llS HOME : PRINT : PRINT : PRINT 

: PRINT : PRINT : PRINT TAB< 
lO> "HOME BUDGETING PROGRAM" : 

FOR I = 1 TO 1000 : NEXT I : HOME 
120 INPUT "'#HAT IS NET MONTHLY I 

NCOME? II; SALARY 
130 PR INT 
232 DIM DDC17>,DDSC17 l 
236 REM **BUDGETED ITEMS IN LIS 

TING ** 
237 REM **TO CHANGE BUDGET YOU 

MUST ACCESS THE LISTING DIRE 
CTLY * * 

240 DDS Cl) = "HOUS I NG " 
25 0 DD<ll = soo 
260 DDS<Zl = "HEAT" 
27 0 DD<2> = 50 
280 DD$(3) = "LIGHTS" 
290 DD< 3 l = 35 
300 DDS ( 4) = "DONATIONS" 
310 DDC4l = 50 
3 20 DD$(5l = "TELEPHONE " 
330 0D(5) = 35 
340 DD$(6) = "LOAN PAYMNTS " 
350 DD(6) = 100 
360 OD$(7) ,. "MED & DENT" 
37 0 DD<7l = 35 
380 DDSC8l = "GROCERIES" 
39 0 DD<8> = 300 
400 DDSC9l = "AUTO MA INT ." 
410 DD(9) = 25 

420 DDS<lO l = " GASOLINE " 
4 3 0 DD< l 0 l = l 0 0 
440 DDS <ll l = " INSURANCE " 
450 DDClll = 50 

470 DDSC12 l = "CLOTHING " 
480 DDC12l =SO 
490 D0$ ( 13l = "EDUCATION " 
500 DD < 13l = 20 
510 DDS< l4 l = "HOME REPAIR" 
520 DDC14l = 50 
5 30 DD$ ( 1 s ) = II RECREATION" 
540 DDC15l = 60 
5 50 DDS ( 16 l = "SAVINGS " 
560 DD<l6l = 50 
570 DDSC17l = "OTHER" 
580 REM ***PRINT OUTPUT*** 
590 HOME 
600 PRINT "MONTHLY INCOME",SALARY 

605 PRINT "======== ======" 
810 SUM = 0 
620 FOR I = 1 TO 17 
630 GOSUB 790 : PRINT TAB< All ; TAB < 

4l0DS<Il; TAB< B>DO <I> 
635 IF I = TT THEN PRINT TAB< 

18) "---" 
640 SUM= SUM+ OD<I> 

NEXT I 

PRINT 
PRINT "TOTAL BUDGETED = II; SUH 

65 0 

660 
67 0 

680 PRINT "NET AFTER BUDGET= " ; 
SALARY - SUM 

685 
6 90 
700 
7 10 
730 

740 
750 

IF 0 = l THEN GOTO 910 
FOR X = l TO 10000 : NEXT X 
PRINT " ********""******"* *" 
REM * **CHANGES*** 
INPUT "WAS SPENDING OTHER TH 
AN ABOVE? ";B$ 
IF BS = "N" THEN GOTO 840 
INPUT "TYPE ITEM NUMBER, ACT 
UAL EXPEND . " ;I I x 

760 TT = I 
770 DO<l> = x 
775 GOTO 600 
780 REM SUBROUTINE FOR DECIMAL PL AC EMENT 
790 A= 2 : B = 19 : C = 2~ 

800 IF I > 9 THEN A = A - 1 
810 IF DD <Il < 10 THEN B = B + 1 
820 IF DD <Il l 100 AND DD<Il 

1000 THEN B B - 1 
825 IF DD <Il > = 1000 THEN B 

B - 2 

827 IF PC > 9 THEN C = C - 1 
830 RETURN 
835 REM ROUTINE TO COMPUTE & PRI NT 'Ji'S 
840 INPUT "WANT 'Ji'S OF BUDGET? II ; CS 
850 IF CS = "N" THEN GOTO 910 
855 PRINT PRINT 
860 FOR I = 1 TO 17 
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865 0 = 0 

870 PC = <DDC I> I SUM> • 100 
880 GOSUB 790 : PRINT TAB< All, TAB< 

4)D0SCI>; TABC BlDDCll , TAB< 
C > INT C PC> ; "'tt" 

890 NEXT 
895 a = l 
900 GOTO 660 
910 END 

Figure l. 
HOME BUDGETING PROGRAM 

VHAT IS NET MONTHLY INCOME? 1600 

MONTHLY INCOME 1600 

==== ========== 
l HOUSING 500 
2 HEAT 50 
3 LIGHTS 35 
4 DONATIONS 50 
5 TELEPHONE 35 
6 LOAN PAYMNTS 100 
7 MED & DENT 35 
B GROCERIES 300 
9 AUTO MAINT . 25 

10 CASOLINE 100 
l l INSURANCE 5 0 
lZ CLOTHING 50 
13 EDUCATION 
14 HOME REPAIR 
15 RECREATION 
16 SAVINGS 
17 OTHER 

TOTAL BUDGETED 

20 
so 
60 
so 

0 

1 510 
NET AFTER BUDGET = 90 

Figure 2. 

VAS SPENDING OTHER THAN ABOVE ? Y 
TYPE ITEM NUMBER, ACTUAL EXPEND . 7 , 75 
MONTHLY INCOME 1600 

============== 
l HOUSING 500 
2 HEAT 50 
3 LIGHTS 35 
4 DONATIONS SO 
5 TELEPHONE 35 
6 LOAN PAYMNTS 100 
7 MED & DENT 75 
8 GROCERIES 300 
9 AUTO MAINT . 25 

10 GASOLINE 100 
11 INSURANCE SO 
12 CLOTHING SO 
13 EDUCATION 20 

14 HOME REPAIR 50 
15 RECREATION 60 
16 SAVINGS 50 

COMPUTE! 

17 OTHER 0 

TOTAL BUDGETED = 1550 
NET AFTER BUDGET = 50 

Figure 3. 

VAS SPENDING OTHER THAN ABOVE? 

\JANT 'fl ' S OF BUDGET? y 

1 HOUSING 500 32 ... 
'Z. HEAT so 3'tt 
3 LIGHTS 35 2'1. 
4 DONATIONS 50 3'1a 
5 TELEPHONE 35 2'1a 
6 LOAN PAYMNTS 100 6'tt 
7 MED & DENT 75 4'1a 
8 GROCERIES 300 lH 
9 AUTO MA INT . 25 l'la 

10 GASOLINE 100 6'fl 
11 INSURANCE 50 3'tt 
12 CLOTHING 50 3'tt 
13 EDUCATION 20 l'la 

14 HOME REPAIR 50 3'tt 
15 RECREATION 60 3 ... 
16 SAVINGS 50 3-., 

17 OTHER 0 O'tt 

TOTAL BUDGETED = 1550 
NET AFTER BUDGET = 50 

**************** Bugs in your Apple? 

DDT 
Disco -Tech 's Disc Drive Timer progra m 

zaps disc drive problems! 
COA IH CT 

SLOW 300 FA. ST 

.r; .. ;r; . :-r; •.. 1 ••• :r: .. ;·i: ••• "i: 
Ana lyze disc drive motor speed on a ro utine basis wit h 
an adjustable rea l-time speedometer. Accura te to one­
tenth of one r.p .m. out of 300 r.p. m . 
Fine-tune disc drive motor speed yourself. All you need 
is DDT, two screwdrivers, a nd fi ve minutes' time . 

D1ske11e & complete manual 

Engineering Business 
Archi tecture Utili ties 
Surveying 

Also available for TRS-80 Model I., 

To order or for more info rm a tion, 

disc~·" tl m icrocomputer ec ~r~~~~~n of T .M . 

Morton T echnologies , Inc. 
600 B Street 

P.O. Box 111 29 • Santa Rosa. CA 95406 
707 / 523-1600 

**************** 
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Named 
GOSUB's 
M.R.Smith 

In a previous article, (COMPUTE! # 12) I showed 
how to use Lhe Ampersand in truction in Applesofl 
to permit in truction · of Lhe form: 

10 FIRST= 1000 
20 DEUX = 2000 
30 THIRD= 3000 
40 & GOSUB FIRST 
50 & GOTO THIRD 

In Applesoft BASIC, named GOSUB's and 
GOTO's are not normally allowed. 

The machine language program given in that 
article did not allow the use of names in ON ... 
GOSUB or ON ... GOTO stalements. T he following 
machine language program r ctifies that problem. 

The fo llowing stalements are now permiued: 
60 FOURTH= 4000 
70 NUM =INT( I + RND(2)) 
80 & ON NUM GOSUB FIRST, DEUX 
90 & ON NUM GOTO THIRD, FOURTH 

Using statements of this fo rm makes it much 
easier to follow programs containing a large 
number of subroutines. In addition, it is much 
easier to remember the name of a subroutine rather 
than its number. 

I am presenlly working on an extension to 
these statemen ts to allow the passing of variables to 
a subro utine. That means statements of the form : 

& GOSUB CALCULATE(A, B, C) 

allowing the power of FORTRA subrouti ne calls. 

Description Of The BASIC Program 
Line 20. Load the mach ine language program . 
Line 20-100. Demonstrate Lhe & GO B 
a nd & GOTO staLements. 
Line 110-180. DemonsLrates the & ON ... 
GOSUB and & ON ... GOTO statements. 
Lines 1000-3500. Demonstration subroutines 
and statem nts. 
Lines 5000-6160. T his subroutine loads and 
checks the machine language program. Every 
17th number is the simple sum of the previous 
16 numbers. T his allows the entry of the 
numbers to be checked. T he machine language 
program can be sa\'ecl using the inst ruction: 
BSA VE NAMED.GO,A$300 L$88 

and called into our program · using the instruc-
11<m : 

10 PRINT CH R$(4);"B RUN NAMED.GO" 

before any call to the ampersand(&) statemenls 
are made. 

, APPLE II* ' 
f SOFTWARE FROM ' 

POHTEH§OFT 
PEGASUS 

ta PASCAL basea aara base system) 

PEGASUS- is a filing and retrieval system using the 
PASCAL programming language providing a general 
means for storing data in an orderly fash ion. PASCAL 
code runs three to five times faster than BASIC code 
des igned for a similar appl ication. 

Data stored in the PEGASUS data base may be 
modified, re tr ieved, and formatted into convenient 
reports. Three types of data are supported: character. 
real , and integer. Each PEGASUS data base record may 
contain up to 20 fields. 

Data may be entered either interact ively from the con· 
sole or as a batch from a text file. Records may be 
modified after they have been entered or deleted from 
the data base entirely. PEGASUS may also be used to 
select groups of records based on the values of one or 
more fields. Output may be to the CRT screen, a printer 
or a text file. Thu s, PEGASUS may be used to create 
printed reports. examine data on-line, or interlace with 
the input or output of other PASCAL programs. Re· 
quirements: Apple II , Plus. or Il l and two 5 'I• " disk drives. 
Or an 8" or Winchester type drive. USCD Pascal 
Language System ......... ...... . ......... . .. ... . . 

5'1• " Disk On lyl$199.95 

INCOME STATEMENT SYSTEM 
INCOME STATEMENT SYSTEM - (Summarized Reports 
including Budget Figures Based on Super Checkbook Ill 
transac tions.)-An excellent program complement to 
SUPER CHECKBOOK Ill. The system provides for up to 
100 income and expense codes. For each code the 
system maintains a total for the current month. current 
budget, current year-to-date, and three prior year·tO· 
dates. Income codes may have up to six correspond ing 
expense codes. A "sort code" feat ure allows account 
codes to prin t in a user def ined sequence. 

Updates to the accounts include curren t month. end·of. 
month, and end-of-year. Gross and Net Income 
Statements may be printed in either account code or 
sort code sequence. The Account Master Fi le List may 
be printed by sort code. account code. or alphabetically 
by account name. Detailed transactions for each code 
are printed and totaled. one code per page, in code 
number order. 

This system is designed to run in conjunction with the 
SUPER CHECKBOOK Ill program described below. Re· 
quirements: 48K, two disk drives, printer card. Applesoft 

Disk Only/$49.95 

SUPER CHECKBOOK Ill 
SUPER CHECKBOOK Il l - A vast ly improved version of 
our popular selling program. With new features such as: 
simpli fied but powerful transact ion entry and modi fica­
tion routines, new reconc iliation rou tines. add it iona l 
features such as 30 percent increase in the total number 
of checks handled. posting of interest from interest 
bearing checking accounts, automat ic teller transac· 
lions. bul let proof error handling. and smart disk 
routines. Plus the program ~ti ll contains the opt ions o f 
bar graphs. sorting. activit ies. and account status. See 
INCOME STATEMENT SYSTEM described above. 

Disk OnlylApp lesoft $49.95 

Dealer Inquiries Invited 
Visa a11d MasterCaro. Check or Mone~ Order ~nctude S2 00 l or shlpp1ng and 
handllng C 0 0 S2 00 aod111onal 

·Apple II and Applesolt are reg1stereC1 traaemarks o f APPLE COMPUTER INC 

POHTEHSOFT 
P. 0. BOX 157 

PITMA~~ ~E\\ JERSEY 
(609) 589-5500 

http:Onlyl$49.95
http:Onlyl$199.95
http:NAMED.GO
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Program I. 

300.387 

0300- A9 4C 8D F5 03 
0308- F6 03 A9 03 8D 
OJ :I. () .... C9 B 0 FO OD C9 
0318- C9 E:4 FO 31 A2 
0320- D4 20 B 1 00 A9 
0328- D3 A5 E:9 .q9 A5 
0330 - 76 4!3 A5 75 48 
0338- 20 B7 00 20 44 
0340 - 07 20 B 1 0 () 20 
0348- ·=-~ ..!L. E7 4C 41 D9 
0350- 20 F8 E6 48 C9 
0358- C9 AB FO 09 C9 
0360- 68 20 E: 1 00 48 
0368- 0 .q 68 4C 10 03 
0370 - 20 81 00 20 78 
0378- E7 20 E: 7 00 C9 
0380 - 68 85 Al DO EO 

* 

Program 2. 

1 REM M. R. SMITH 
2 REM MAY 1981 
3 REH 

A9 10 SD 
F7 03 60 
AB FO 29 
10 4C 12 
03 20 06 
88 48 A5 
A9 8 0 .lf8 
() 3 'tC D2 
7B DD 20 
20 E:1 00 
E: 0 FO OD 
AF DO E:C 
C6 A1 DO 
A5 A1 48 
DD 20 52 
2C DO 05 
68 68 60 

10 REM LOAD THE ROUTINE - NORMAL 
GD SUB 

20 GOSUB 5000 

COMPUTE! 

CLASS OF '82 ... BOOT UP! 
ASSISTANT PRINCIPAL · Whether you re too small for a big computer 
or ii you iust want to bring your administrative duties under your control. 
the "Assistant Principal" is just what you need It prints school rosters. 
allows you to input teacher grades. prepare report cards. and maintain 
student master 1ecords. You should have no more trouble with student 
scheduling . grade averaging or recording of student grades. For Apple II 
and Apple II Plus, two disk drives. 48K Memory and an 80 column printer. 
Item M-3839-11, Price SSOO 00 

ROLL CALL · Let this program keep track or that all important attend· 
ance data Whether you need mlormation on an ind1v1dual's tardy. 
absence history or need to prepare attendance reports tor the board or 
your state funding agency. this complete system will make the task easy 
work The system will crea te its own data base or work off the Assistant 
Principal's fi les. For Apple II or Apple II Plus. two disk drives. 48K 
Memory. and an 80 column printer Item M-52. Price 5250 00. 

SYSTEMS ANALYST PLUS · Whether you·re a novice computer 
student. teacher or principal. you will find this program most helpful 
Even the advanced programmer should find these seventeen teaching 
sessions on prog ramming useful tor brushing up on the language and 
commands For Apple II or Apple II Plus with Applesolt. one disk drive. 
and 32K Memory Item M-40. Price 569.95. 

Call our toll free number. for a 1 1800] 854-0561 
free ca.ta log on profeasional. In Ca [BOO! 432.7257 business. accounting and · . 

educational programs. Ext. 802 or write: 

MONUMENT COMPUTER SERVICE 
Village Data Center 

P.O. Box 603 
Joshua Tree. Cali forn ia 92252 

30 REM ESTABLISH NAMES OF THE SUBROUTINES 
40 FIRST= 1000:DEUX = 1500:THIRD = 2000 
50 
60 
70 
80 
90 
100 
110 

FOURTH = 2500:FVTH = 3000:SIXTH = 3500 
REM DEMONSTRATE NAMED GOSUB ~ s 

120 
130 
140 
150 
160 
170 
180 
190 
970 
980 
990 
1000 
1490 

8. GOSLJE: FIRST 
& GOSUB DEUX 
REM DEMONSTRATE 

& GOTO FOURTH 
NAMED GOTO 

REM DEMONSTRATE NAMED ON ••• GOSUB 
NUM = INT <1 + 3 * RNO (1)) 

& ON NUM GOSUB FIRST,DEUX,THIRD 
REM DEMONSTRATE NAMED ON ••• GOTO 
FOR J = 1 TO 1000: NEXT : REM DELAY 

NUM = INT <1 + 3 * RND <1>> 
& ON NUM GOTO FOURTH,FVTH,SIXTH 
STOP 
REM 
REM 
REM 

DUMMY SUBROUTINES ANO LINES 

REM FIRST SUBROUTI NE 
PRINT : PF\INT "IN SUBROUTINE FIRST": RETURN 
REM SECOND SUBROUTINE 

1500 PRI NT : PRI NT "IN A DIFFE RE NT NA MED SUBROUTINE" 
1510 PRINT " I N SUE:f.:OUTI NE DEUX" : RE TURN 
1990 REM THIRD SUBROUTINE 
2 0 0 0 PRINT : PFUNT " I N SUBROUTINE THIRD": RE TURN 

77 
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2't90 
2500 
2990 
3000 
3-'t90 
3500 
-'t980 
4990 
5000 
:;o 1 o 
5020 
5030 
50't0 
5050 
5060 
5070 
5080 
5090 
5i. 0 0 
5110 
5120 
51:30 
5140 
5150 
5160 
5170 
5180 
5190 
5200 
5210 
5220 
6000 
6010 
6020 
6030 
60'10 
6050 
6060 
6070 
6080 
6090 
6100 
6110 
6120 
6130 
61.IJO 
6150 
6160 

COMPUTE! 

REH LINE CALLED FOURTH 
PRINT : PRINT "LINE CALLED FOURTH": GOTO 120 
REH LINE CALLED FVTH 
PRINT : PF.:INT "LINE CALLED FVTH": GOTO 150 
REH LINE CALLED SIXTH 
PRINT : Pl=i:INT "LINE CALLEO SIXTH": GOTO 150 
REH 
REM LOAD IN MACHINE LANGUAGE PROGRAM 

LOW = 768:HIGH = 903 
me = 1 

REH LOAD IN GROUP OF SIXTEEN 
FOR J = LOW TO HIGH STEP 16 

CHEC~( = 0 
FOR K = J TO J + 15 
READ IT 

CHECK = CHECK + IT 
NEXT ~( 

REM CHECK IF CHECKSUM OKAY 
READ SUH 

L$ = "OKAY": IF CHECK < > SUH THEN L$ = "E:AD":OK = 0 
PRINT L$ 
NEXT J 
IF OK = 0 THEN STOP 
REM THINGS ARE OKAY - LOAD INTO MEMORY 
RESTORE : FOR J = LOW TD HIGH STEP 16 
FOR K = J TO J + 15: READ IT: POKE KtIT: NEXT K 
READ IT: NEXT ,J 
PRINT "E:LOAD mcAY": PRINT : PRINT 
REM SET THE AMPERSAND VECTOR 
REH NOT NEEDED IF CALLED BY BRUN STATEMENT 
CALL 768: RETURN 
DATA 169t76t1't1,2.lt5t3,169t16,1.IJ1,2.IJ6 
DATA 3,169,3,1'11,247,3,96,1868 
DATA 201,176,2't0,13,201,171,240,.IJ1,201 
DATA 180,240,49,162,16,76,18,2225 
DATA 212,32,177,0,169,3,32,214,211 
DATA 165,185,72,165,18.tt,72,165,2058 
DATA 118,72,165,117,72,169,176,72,32 
DATA 183t0,32,68,3,76t210,1565 
DATA 215,32t177t0t32,123,Z21,32,82 
DATA 231t76,65,217t32,177t0t1712 
DATA 32,248,230,72,201,176,2-'t0,13,201 
DATA 171,2.IJ0,9,201,175,208 1 188,2605 
DATA 10-'t,32,177,0t72,19Bt161,Z08,4 
DATA 104,76,16,3,165,161 1 72,1553 
DATA 32,177,0,32 1 123,221,32,82,231 
DATA 32,183,0,201,.IJ't,208,5,1603 

Octo b e r.1981. Issue 17 

DATA 104,133,161,208,22't,10't,10't,96,0,0,0,0,0,0,0,0,113.IJ © 

Dealers - Reserve your copies of 
COMPUTE!'s first Atari and PET/CBM books 

today. Call 9~9-275-9809 for ordering information. 
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Part II: 

A Tape "EXEC" 
For Applesoft: 
Loading Machine 
Language Programs 
Sherm Ostrowsky 
Goleta.CA 

Loading ML With BASIC 
This has been an example of the simplest kind of 
EXEC file; it merely loads and runs a single ML 
program. Let's extend the procedure a bit more, 
now, and load both a IL program and an Applesoft 
program together. One of the most effective ad­
vanced programming tools has always been to 
combine higher level language (e .g., Applesoft) 
and lower level language (i.e., machine language) 
routines so that each does the jobs for wh ich it is 
best suited. But it has long been a problem, much 
debated and written about in computing magazines, 
to get them both into the computer from external 
storage (i .e ., cassette tape in this case). 

Short ML routines can be included in DAT A 
statements in your Applesoft program and POKEd 
into memory by a READ - POKE loop. The Lam 
technique, u ing trings rather than DAT A state­
ments , has also been used to accomplish this. But 
for ML subroutines of any significant length, this 
process takes an excruciatingly long time. Some 
articles have uggested "hiding" long ML routines 
in front of or beh ind Applesoft progrnms by 
changing certain "pointers'' in memory before 
saving and after loading, to fool Applesoft into 
believing that they are all pans of one long BASIC 
program. For one 1·eason or another, none of these 
techniques has proven very sa tisfactory. 

With the adv nt of disk systems. th is problem 
was at least solved for disk owners. T hey just write 
an EXEC program that loads an Applesoft program 
and ML subroutines individually stored on the 
d isk. T he EXEC program and DO know where to 
find them (on the disk) and where to put them (in 
memory). It is a ll done automatically. Very simple 
- if you have a disk system. If not ... well , until 
now you were just sort of out of luck. 

Now we assette use rs can do the ame kind of 
thing. It takes longer LO load , named file are not 
avai lable, and a little more work is required to 
arrange everything on the tape and set up the 
EXEC file (i.e., the loader) to read them and put 

them where they need to go, but this only ha to be 
done once for any given set of cooperating pro­
grams. Thereafter, loading the whole group is just 
as simple as typing LOAD. 

Let me give an example based on a previous 
ar·ticle of mine "Clearing the Apple II Low­
Resolution Graphics Screen ," COMPUTE!# 10. For 
those who may not have access to this issue, I'll give 
all the essential details as they are needed . 

Consider the following short Applesoft pro­
gram that simply calls a subroutine to fill the Low­
Resolution screen with a .-andom pattern of colors, 
as ks you to select one of the sixteen low-res color 
numbers (0-15), then calls a ML subroutine which 
clears the screen to the selected color in an instan­
taneous flash. Here is the program : 

... load both a ML program 
and an Applesoft program 

together. 

10 REM FLASH-CLEAR DEMO 
20 GOSUB 1000 
30 VTAB 23 
40 INPUT "SELECT COLOR (0-15):" ;C 
50 COLOR=C 
60 CALL 800 
70 FOR PAUSE = 0 TO 2000: NEXT: GOT O 20 
80 END 

1000 GR 
1010 FORI = OT0 39 
1020 FORJ=O TO 39 
1030 COLOR= 1 + INT (15 * R ND (1)) 
1040 PLOT J ,I 
1050 NEXT J ,I 
1060 RET URN 

Briefly, line 20 calls subroutine 1000 which 
fills the screen with random color squares. Line 30 
po itions the cursor in the text area below the 
gra phics creen. Line 40 ask for our election 
and line 50 ets it up to be used in the clearing 
op ration which is performed when line 60 calls 
the ML subroutine which begins at location (de­
cimal) 800. Line 80 pauses briefly and then loops 
a.round to try it a ll again . 

[n the original ve1·sion, the flash-clear subrou­
ti ne at 800 was stored as DAT A withi n the main 
program and POKEd into memory using a READ -
POKE loop; it's short enough so that this procedure 
i r a ll y quite adequate . But, for the purpose of 
this d monstration , we will have the Exec-Loade r 
read the ML program in from tape and put it into 
me mor where it is supposed to be. To see how to 
create the total tape package you'll have to get the 
ML program into memory first omehow. The 
ca iest way is to use the Monitor. Do thi first , 
befo re you enter either the Applesoft loader or the 
Applesoft demo program . T ype CALL- 15 1, and 
when yo u see the asterisk prompt("*") type: 
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10 REM ML+ AS LOADER 
20 Y$ = "320.34CR D823G" 
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320:A5 30 AO 78 20 2D 03 AO 50 20 3D 03 
60 88 99 00 4 99 80 4 99 00 5 99 80 5 DO 
Fl60889900699806990079980 30 FOR I= l TO LEN (Y$): POKE 511 +I, ASC 
7 DO Fl 60 (return) 

Do it exactly a written, with a space between each 
pair of digits. Just keep right on typing, past the 
ends of lines, without stopping until you reach the 
end. The ML program is now in its place in memory. 
But where we want it to be is on tape. 

(MID$ (Y$,I,l)) + 128: NEXT 
40 POKE 72,0: CALL - 144 
50 POKE 214,85 
60 LOAD 
70 END 

The order in wh ich things have to go on the 
tape i thi : first the Appl soft load r, then the ML 
subroutine, a nd finall the pple oft demo pro­
gram. The demo program has to come last because 
after the Exec-Loader program (which I wi ll pre ent 
below) ha executed a LOAD for an pple oft 
program (here, the d emo), it will auto maticall y b 
deleted out of memory. It is a standard pa rt o f an 
Applesoft LOAD to clear out any pre-existing 
Applesoft programs fi rst and, although this can be 
circumvented, there i no reason to go to the troubl 
of doing o in thi ca e. o the demo mu t b load d 
last because the load r will cease to exist in memory 
at that time. 

This version has no unneces ary features. If there's 
a loading error, you'll find out about it when the 
. ystem prints "ERR" on ti ~ creen. Since it take 
onl y a short time to load th se little p rogra ms, 
there is no need to gi e you a message o you'll 
know what is going n during the loading process . 

Now here's the procedure, written down in 
the form of an algorithm : a eries of listed steps to 
be fo llowed one by one. 

l. Make sure that th ML subroutine is in 
memory locations 320 through 34C, as indeed 
it will be if yo u typed it in using the Monitor as 
describ d above. 
2. Go into pple oft (from the Monitor, type 
CONTROL- (return)), and type in th Load­
er program, as gi en above . 

This loader i an extension of the one hO\ n 
before , but with mo l of the "bells-and-whi tle " 
left off to make it shorter. Aside from changing th 
memory lo ation in tr ing Y$ to correspond to th 
present ML subroutine, the only other change 
made from the previous loade r is the addition of a 
LOAD command for the demo prog ram. 

3. T ype: POKE 2 , 128 
4. Start your cass lte r corder in RECORD 
mode and type A VE (rel). When the loade r 
has been saved, ·top the ta pe, bu t do 11 0/ rewind. 

5. Back to th Mo nitor (CALL - 15 1 ). Type: 
320.34CW re tart recorder in 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . 
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RECORD mode, then press (return). Stop 
reco rde1· when fini shed , but again do not re­
wind. 
6. Back to Applesoft. Type NEW. T ype in the 
demo program. SAVE it in the regula r way. 

That's it. To check it out, rewind the tape, turn 
your Apple off and back on (to make sure memory 
is cleared out), and LOAD the tape in the usual 
Applesoft manner. You'll hear five beeps before it 
finish es loading, but, in the end, it stops just th 

... we have just written 
the tape equivalent of 

an EXEC file which performs 
the equivalent of a BLOAD. 

same as any regular Applesoft tape. You run the 
program by typing RUN. 

Does this seem like a lot of trouble to go 
through ju t to load a short machine language 
subroutine alo ng with an Applesoft prngram? Of 
course it is. But suppose the ML program were a 
lot longer. I have a "Print Using" subroutine that is 
over 1000 bytes long. Have you any idea how many 
DA TA statements it would need to POKE all that 
into memory from within my calling program , and 
how long it would take to do it? The fact is that, 
before the method I have been demonstrating 
came along there was no good way at a ll for a tape 
user to put lo ng Ml subroutines into hi Applesoft 
programs. nl y disk use rs could ha ve that conven­
ience, with their· "BLOAD" and "EXEC" com­
mands. Well , we have just wriuen the ta pe equiv­
alent of an EXEC file which performs the equivalent 
of a BLOAD. And that's far from all. The possibili­
ties seem endless. I don 't want this a rticle to seem 
the same, so I'll mention just one more idea and 
then leave you to enjoy cooking up others on your 
own. 

Protecting Programs In Memory 
COMPUTE!# 11 had an article (page 76) on re. o lving 
the memory conflicts between Applesoft programs 
and the locations of the two hi-res graphics screen 
memories. The problem is that a reall y long Apple­
soft program, starting at its usual location of $080 l 
(which is decimal 2049) can eas il y grow to ov rflow 
imo the first hi-re screen ' tarting at $2000 (decimal 
8 192), and some can even in trude into the second 
hi-res screen tarting at $4000. An equi va lent 
problem can occur if you wa nt to make use of the 
second page of lo-res graphics (did you know that 
there is a second page?) whi ·h unfortunately sta rts 
at $0800 and thus always conflicts with an Applesoft 
program. 

Among the solution mentio ned in the article, 
the one which seems to me to be the most flexible is 
to move the whole Applesoft program, variables 
and all, to a starting location above the memory 
region you want to protect from interference. For 
example, if you just want to use page two of lo-res 
graphics, it would suffice to move the program up 
so that it begins at $0CO 1 (decimal 3073). If you 
want to use both hi-res graphics pages on the 
other hand , you'd have to move the program all 
the way up to $6001 (decimal 24566), assuming 
you even have that much memory to play around 
with. 

As a matter of fact, you don 't actually "move 
an Applesoft program around in memory. Al­
lhough this can be done, it would require doing 
some repair work on pointers and relinking the 
program lines which is too technical for most casual 
users to bother with. It isn't necessary. All you have 
to do is arrange to have the program go directly 
inlo the desired memory locations at the time it is 
being read in from tape. That is a much simpler 
procedure, requiring only a couple of POKEs from 
the keyboard before typing LOAD. Even so, that 
puts us right back into the situation we were in 
with ML programs: you can'tjust lype LOAD ­
you have to refer to a set of written directions in 
01·der to get the program to load right. At least you 
do if your memory is as poor as mine is at recalling 
such details without notes. And there's another 
point : if the program is to be usable by a non-com­
puterist, how would you instruct such a person in 
Lhe loading procedure? 

So, here's another job for the Tape-EXEC, 
alias a loader program . Let lhe loader do the POK Es 
for you . That-. ay, on e you have gone lo a little 
ex tra trouble to set th ta pe up right to begin with, 
yo u (or anybody) can forever after just type LOAD 
and let the computer handle the details. If you 
think it likely that you might want to use the pro­
gram mo re than once or twice, then the extra 
preparations are worth the trouble in the long run . 

A loader for a single Applesoft program, to be 
entered into memo1·y starting at (say) $0CO 1, would 
look something like this: 

10 REM HIGH MEMORY LOADER 
20 POKE 104,12: POKE 3072,0 
30 POKE 214,85 
40 LOAD 
50 END 

The alg01·ithm for preparing lhe loader-leader 
and tape is similar to the one given for the Apple­
soft/M L conjunction;just omit steps two and fi ve. 

I f you want the program to load above hi-res 
page 1 just change line 20 to: 

20 POKE 104,64: POKE 16384,0 

lf you want it to load above hi-res page 2, change 
line 20 to: 

20 POKE 104,96: POKE 24576 0 
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Switching 
Cleanly From 
Text To 
Graphics 
Bria n Nakagawa 
Fresno. CA 

It is ver disLracting to watch the Apple II switch 
from TEXT to GRAPHICS mode or vice ver a. 
Colored quares and grey line appear briefly 
when switching from TEXT to LORES graphics 
while a screen full of inverse characters, usually @ 
signs, appear when switching from LORES graphics 
to TEXT. In going from TEXT to HIRES graphics, 
one sometimes sees the previous HIRE display 
flash on Lhe screen then di olve away. In most 
progrnms, the extra flash of graphics or characters 
is merely a distraction. However, to switch cleanly 
between TEXT and GRAPHICS mode would give 
the appearance of a more poli hed program. 

This article will show the routines that switch 
cleanly from TEXT to LORES or HIRES graphics 
using Applesoft commands and machine level 
routines already available on the Apple I I. 

The commands given below can be typed in 
the immed iate mode or run in a program. 

TEXT To HIRES Graphics 
The simplest way to turn on page 1 of HIRES 
graphics is to use the command HGR. Thi first 
turns the screen to thaL pag then erase the graph­
ics displayed. Type in the following sequence of 
commands to see this. 

VTAB 24 
HGR 
HCOLOR=3 
HPLOT 40,140 T O 240,60 TO 40,60 TO 240,140 TO 

140,20, TO 40,140 
TEXT 
HGR 

Notice thal when you Lyped in the last HGR 
Lhe star reappeared briefly t.hen was erased. 

Now try Lhese command . (IL is assumed thal 
you are still in HIRES graphic..) 

HPLOT 40,140 TO 240,60 TO 40,60 TO 240,140 TO 
140,20 TO 40,140 

TEXT 
POKE 230,32: CALL 62450: HGR 

Notice thal Lhe screen went blank without the brief 
appearance by the star. 

POKE 230,32 sets the HIRES page poinler to 
page one without changing the current screen 
display. CALL 62450 is a machine language routine 
in APPLESOFT that clears the HIRES page indi­
cated by memory location 230. HGR then tu rns on 
page one of HIRES graphics. 

HIRES page two can be switched to using 
similar commands. Use the above example and 
substitute "HGR2" for "HGR" and "POKE 230,64" 
for "POKE 230,32 ''. Be aware that the text window 
at the bottom will not be een. 

Switching from HIRES graphics, page one or 
two, TEXT is easily accomplished typing in the 
"TEXT" command. If you wish to clear the text 
page first then use "HOME: TEXT". 

TEXT To LORES Graphics 
Fi ll the TEXT screen with text then type in the 
command "GR' . The distracting display of grey 
line and colored squares when switching from 
TEXT Lo LORES graphics can be avoid cl with the 
following commands. Fill the text screen with text 
before typing in the command . 

POKE 230,32: CALL 62450: HGR: CALL -1994: GR 

If you wish to clear the text window at the 
bottom of the screen, type in "HOME" or add it to 
the end of the string of commands a follows: 

POKE 230,32: CALL 62450: HGR: CALL-1994: 
GR: H O ME 

Notice that it is first necessary to clear HIRES 
page one and go into that page just as wa done in 
the TEXT to HIRES discussion. CALL -1994 
changes the text page to in erse sign and GR 
put the screen into LORES page one. 

If you are still in LORES graphics type in 
"TEXT: HOME" which will return you to a clear 
TEXT page. Did you notice the flash of inve1·se 
signs? This does not happen all the time so it may 
be necessary for you to go back into LORES page 
one with the "GR" command then type in "TEXT: 
HOME" again. 

To avoid this , Lype in the following commands: 
GR 
HOME: HGR: POKE 34,0: HOME: TEXT 

GR puts the screen into LORES page one, 
HOME then clears Lhe text window at the bottom, 
HGR puts the screen into HIRE page one which 
is assumed to be clear, POKE 34 0 sets the top of 
the text window to the top of the screen, HOME 
clear the text page. and TEXT puts the screen 
into text mode. 
Disadvantages 
The code to switch from text LO graphics takes 
more memory and executes slower. You may ha,·e 
noticed the pause when switching betw en TEXT 
and GRAPHICS. In a program that switches be­
tween TEXT and GRAPH lCS often, one can put 
the switching code in a subroutine to save memory. 

The additional code and slightly slower execu-
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tion speed to switch cleanly is a very small price Lo 
pay for the more polished appearance of a program. 

References 
All of the above command are do umented in the 
Applesoft Basic Programming Reference Manual. e­
lected commands and the page numb 1· they app ar 
on are listed below. POKE 230,32 and POKE 230,64 
are documented as general use high resolution 
graphics locations on page 141. Decimal location 
230 i · equal to hexadecimal $E6. CALL 62450 and 
CALL -1994 are on page I 34 and POKE 34,0 is on 
page 29. © 

Interfacing The 
CCS7710A 
Asynchronous 
Serial Card 
Som Bassett 
Son Francisco. CA 

The following is a list of the connections needed to 
set up the DTl 27 to work with the alifornia Com­
puter Systems' 77 1 OA Asynchronous Serial Inter­
face Card for the Apple II: 

Pin on the Male 
DB-25P Connector 

DT127 
25pinMolex 

Color Pin Name Name Pin 

I 
3 RD --···-·-----·----->RD 2 
6 DSR ----··------···---> DSR 3 
5 CTS ·---··-------··--- > CTS 4 

20 DTR ----------------- RTS 5 
4 RTS -·-··---------·-- DTR 6 
2 TD< -----------··----· TD 7 

I, 7 G ND< -----------·------> G ND 8 
9-25 

Recommended 

No contact 
Red 
Green 
Brown 
Blue 
White 
Orange 
Black 
No Contact 

Th CCS Asynchronous Board i d fined a a Data 
Communications Equipment (DCE) terminal , and 
the signals at its DB-25 (female) connector ar cl -
fined in the same way that a modem's would be. 

The CCS board transmits it outgoing signal on 
Pin 3 (RD). This mu t be onnected to the DT-l 27's 
incomi11g signal connector on the C board - Pin 2 
(TD). 

So far o good - we have information signa ls 
being passed back and forth from the printer lO the 

Apple. There is a possible problem, however- the 
printer can only print so fast, and the Apple can 
generate and send characters much faster than the 
printer can print them. Most printers run from I 0 to 
55 characters per second, which is equ ivalent to I 00 
to 550 baud. The Apple can transmit at well over 
20,000 baud - 2,000 characters per second. The 
DT 127 has a 625 character buffer built in (expanda­
ble to 16K), but if the Apple is sending characters 
faster than the NEC can print (55 cps) , the buffer 
gets full, characters are lost, and weird thing hap­
p n to the text that was to be printed. 

All is not lost, however - the definition of RS-
232 includes several hardware "handshaking" sig­
nals and the CCS 77 I OA (unlike the Apple I c. Se­
rial and Intelligent Interface Board ) is set up to rec­
ognize and use these signals. When the Printer sig­
nals that it has enough character in its buffer, the 
CCS board will stop sending characters until the 
printer sends an "OK" signal. 

The DT-127 igna ls that it is OK to send charac­
ters to its input on Pin 2 (RD) by making Pin 6 (Data 
Terminal Ready - DTR) on the Molex connector 
high - + 3 to + 12 volts. The CCS board monitors 
Pin 4 (Request To Send - RTS) to see if the peri­
pheral i ready to rece ive another character. If Pin 4 
goe Low (-3 to -I 2 volts}, the 771 OA will not send 
another character until it goes High again. 

The CCS 77 I OA board signals the peripheral 
that it can accept a character through its Pin 2 (TD) 
b making its Pin 5 (Clear To Send-CTS) High. 
The DT-127 watche its Pin 4 (CTS) to see if it is 
OK to end a message to the computer. If thi 
signal goes Low, it will not send any characters 
until it goes High again. 

Pins 1 & 7 on the R -232 connector are con­
nected Lo Ground, so Pin 8 of the Molex must be 
connected to one or both of them. 

The last two signals are not absolu tely neces­
sary, but it is well to hook them up so that nothing 
is left hanging, or unconnected. 

Th DT-127' Pin 5 (Request To Send -
RTS) i not implemented - it should be High at aJI 
times. It should be connected to the CCS board's 
Pin 20 (Data Terminal Ready- DTR), which tells 
the Apple: "Yeah, boss, there is somebody out 
ther ." 

he CCS board's Pin 8 is also permanently at 
+ 12 volts, so it should be left unconnected, so that 
it does not accidentally short to ground and shut 
down the Apple's power. Pins 9 to 25 (except 20) 
a re not implemented on the CCS board, so they 
hould not be connected to anything. 

The CCS board can transmit at any baud rate 
from 50 to 19,200, and matches the DT-127 per­
fectly- be sure to check Page 2-1 in the CCS 
manual for the correct Baud Rate Selector Switch 
settings, and Pag 5 of the DT- 127 ma nual , so that 
the baud rates being used by both your Apple and 
your Sell um are the same. © 
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Cassette 
Boot-Tape 
Generation 
From DOS 2.0S Binary­
Load File 
Raymond W. Polone 
SYLYGY Microware of Texas 

The binary-load fil e is aver ea -to-use method of 
accessing 6502 machine code instructions for 
AT ARI use rs. The fodel CXL4003 ASSEMBLER 
EDITOR User' · Manual provides a m ethod, using 
BASIC, tu ente r obj ect cod e from a cassette tape. 
Thi article imroduces a BA IC program technique 
that pe rmits a use r to generate a shun-inter-record 
gap boot.able ca set.le tape from a binar y-load file . 

uch a tape the n provides the option of using a 
language caru·idge (i.e. BASIC or ASSEMBLER) 
or booting in the program with no ca rtridge - and 
no DOS! 

Program 1 is the ASSEMBLERJEDITOR text 
listing of an appropria te handler-record that must 
he wriuen on the bootable tape. The initial byte uf 
ze ro at tatement 40 i a fl ag byte u ed by the 0 in 
the cassette boot ope1·a1.io n. I have assembled the 
econd byte as a value one but the BASIC program 

must provide the correct value. This byte is a count 
o r 128 byt records in the boot process (i.e. a value 
o r I indicates the boot i 12' byte ). value of zero 
indica tes the boot is 128*256 or 32,768 byte . The 
BAS IC prog1·am in Program 2 generates the correct 
SIZE value in stateme nt 26. The object code of 
Program l is conta ined in DA TA tatem ent 56 of 
the B IC program. (The BA IC program reads 
the D TA into B ' F$ a t sta te ment 2.) T he co1Tect 
128 count is then aved in B F at tatement 27. 

The B SIC program must also provide the 
correct casseue boot load addres in the value at 
sta te ment 50 of Program I. Thi BOOT value is 
calculated in tatemelll 9 aft.er the program has 
de tected the two flag bytes of 255 ($FF) in the 
binary-load file. B U F$ is updated a t statement 2 1 

(the length of the boot-ha ndler is subtracted fro m 
the binary-load file R. M location - this mean · 
that the boot-ha nd) r is append din RAM at the 
beginning of the binary- load data). 

T he COLDST RT address o r binary-load 
file-run add1·ess is provided to the value at statement 
60 of the assembler rnutine b the BASIC program 
<1 l statement 25 if the bina r -load file is not loacl­
and-go (no RUN-address appended to the bina1·y­
load file in locations $2EO and $2E I ). The user is 
prompted to e nte r th decimal value in tat.ement 
22. $AOOO ente red as decimal 40960 will re ·ult in 
the B SIC or A SEMBLER ca rtridge gaining 
control (they must. be reside nt, of cour e) fo llowing 
the cassette boot. The binary-load I N IT address in 
$2E2 a nd $2E3 a r not supported in this BASIC 
prog ram, however, if the R UN-address has been 
a ppe nded Lo th fi l - t.haL addr ss will be 11sed in 
sla le me nl 45 (RAY is a switch tha t indicates RU N­
address has been found). The binar y-load fi le must 
be a series of increasing RAM addresse ! If there is 
a gap o f add resses, the a ·seue boot wi ll incl ude 
the requi1· d block of zero RAM (AT ARI hearts). 
( IL may be de irable LO DlMension B U F$ a the last 
variable in statement I LO r duce the possibility 
t.haL RA 1f used in the cassette put-character XIO 
operation "ill write ext 1·an ous data.) The only 
except.ion is the R N-adclres · which will not be 
included in the RAM block. (This casseue boot is 
not mult.isLage.) 

The re mainde r of Prog ram l is the routine 
tha t wi ll get control as a re ·ult of the cas eue boot 
(POWER-O N with START depressed). BOOT ? at 
RAM location 9 is el to 2 LO indicate the casselle 
vector al RAM location 2 and 3 is to be used o n a 
SYSTEM-RESET. COLDSTART a t RAM location 

244 (cl cimal 5 0) is set to zero so that a SY T E I ­
RE ET" ill no t 1·estdt i11 a re-boot. The 0 · cassen e­
boot firmwar stored the RU -address at RAM 
v ctor locations $C ( 12) and $ D ( 13 ). The reader 
may e lect to moclif · the ca sette S\ STEM-RESET 
ve ·1.or to point to some W R ·£-START location o r 

the DO vector al ( I 0) and $ B ( I l ) bp u ing 
f location 9 LO valu I . Additiona l features can 

be implemented b cominuing the boot prnce LO 

DOS by appropriate jumps LO an OS location such 
as DO BOOT at $F2 ED (62189). 

DAT stateme nt -7 in the BA IC program i 
th USR 6502 machine language routine that is 
used in statement 55. T he AT ARI IOCB use is 
adapted from the INTERFACE MODULE Opera-
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powerful home computer on the markcl. you shoulc.I hm·e th!! lots of <1clion as \'OU hvpcrwarp through the quadrants 
sunware to make ,·our ATARI sit uiJ and realk function. in vour search fOr Kli11go11s. Tf1is_pro~·am will sarisfr the 

· · -irekkie" in u;: all. Ccissc1 tc $14.90 · · 
\Ve hG\'C 1he ·'best of t he bl':;t- prownms from thr Gmnci Text Wizardrn (Dntnsojl) .12K ATARI owners ha,·r waited a 

M11:m•rs of mi1.To-c11111putc·r soflwnre: 1\l1t t1111ntl'd Sim uk1tion::. Ion~ 1 imt' tbr a hi~h qualit v. foll blown worci processor. Text 
CrYslal. Swiftv Soflwart·. Aclwn1ul'(' lntcrn;uionnl, D;1ta:,oli. \Vi~-'lnl w•t~ well \,•nrth the w<1iL This cas\·-to-u~e and eom-
Pe'r::n11;1I Snfh\·;irc-. <tnd ~1lilt"Omp. 1\JI ::oltl liy mail.1\nd, wi1h till' para1iwll' inrxpcnsi,·c prowam has rceei\'Cd ra,·r,; from user 
CYBERSOFT ironclad guarantct''. _woup:- across fhr cou111n:'This prn~ram folh· u1ilizes 1he unique 

Space Chase (Swi[fy Sofr.ware) 16K :'l:il1\• e\·c-h;ind i\TARI kediru1rd and e<1sr of cur;;or'·mm·emeht.Jus1ifics right, l eft 
coordina1ion test:> ... ff\1ou 'clra r one gala.\'\;or·pl;mets- :md m·11id and cC'mcr. P<lgina1ion. Word search and sub,:titutc. Diskette ;u1cl 
des1ruction ill 1lw h;mrl:; of an alien sl1ip \;ou MC rewarded bv ;.111 1\TARI 825. Cc)uronit-s 737 or Epson J\IX-80 primer. 599.95 
alwck b1• two ;.ilieni< and 1hcn 1hrec. G:mic kecµ,s score and · Adn•ntureland (Atfrenturc 111ter11ational) 2AK Designed for 
displny.< hi~h ~corr. Colorfiil ~raphics anrl good pla~ing. 1he nm•kc ill ;:idn•11111rin~ ;md a greal wm• lo get hoc1kcd on the 
Cas.o;rtti: Sl:J.9:> world of;1civcn1un-. A~ ,:C,u make vorn· witv 1lirough an enchanted 

Fastgammon n4 (Q1wlifl' Sofhvare) 8K The brs1 of' I he world 1•ou will encoun!Cr wild ;111inwls, siJCll-riclilen cri11er:; and 
compu1cr back~'lmmnn g.ime::. You c;m rcpc·:11 game•:; wi1h th1· morr. Ynur,w::k is 10 al'O~ l thc· peril:; as you 1r." to collect 1he 13 lo:;t 
l'ame dice rolls'!o Irv diffi:.'re111 strnt e~ic::. You roll dice or let trl·n:;un..,,. Cas:;t·1te $1.J.9::i 
compu1er roll for voi.1. This machine lanf,'lla~c progr;im challcn~es Mission Impossib le (Ad1•e11ture /11tcrnatio11al) 24.K Anothrr 
experirncecl and fJeginners alike. • .. ·--------·-----------., ;Hke111ure from the great Scou Adams. 
Unclcru1iliz.cs 1\TARl ~ ~mp hies but G t Begir~nin.~ "C'!.oocl morni~g,your 
JJl<ivin~ qualil\' mw·e thnn makes up. *CYBERSOFT Ironclad u oron ee. m1s,;1on 1s ... , \'our wsk 1,; to sa,·c 
Qr~"('lfl.' 519.95 \\'('Ii.illy gual'illltl'l' till' son\\'ilfl' \\IL' St'll. II' ~· nucle•rr rcador from des-tTuction. 

lrwasion Orion"' (A11/0111atul for mw rt•asnn, \'lllt art' no1 sa1bfi rd \\'ilh !'lo magic help i111his one: /\ddiction 
Si11111latio11s) 32K You an· thl' flc-ct your 1 iurch~1sc. ·rC'1urn the pro~ram within 1s pos::il>le. C;:i>1sclll' Sl-Ul::> 
crnnmamlcr pi11cd at:l_~!ins1 ihe Klaa1u 30 d<tys in its origin.II pack<iging. We'll Bridge 2 .0 (D1maco111p) 2AK Now 
somewhere in space~vou plm· the fi 1 · k d ,·ou c;:in prac1icc \·our briClgc· ill home 
leading role in a number of cardi.111\' re llllC your money. no que,;uons <1:; ·r · before vou havr to embarr~1ss vourself a1 
crafted scenarios. Thi:; game take·:; riiore Our order S\'Stc m is as accur;ite ;rnd fast as 1he neighbor:;. Brid«e 2.0 bid~ (Goren) 
::kill than luck in order 'to be· succrssful. mLr :;oftw;rrc.Just di;il ;:ind pla\·~ both conPract ;.111cl duplicate 
The documt.>nt:ilion is su!Jrrb. Crcalc bridge.1t even do1;1bl~s if'vou !-(rl ca,rried 
l'Our own srnariri:;. Excel cnt ~aphics, 1-800-247-2000 00 505 awn\' wllh vour h1rkhng. No graphK'S, 
:"(nod sound. C.<1ssc•1te $24.95 . bu1 clearlv'c1rr;111ged formal i11akes 
' Rescue at Ril!el (1\11 tomc1tcd (In luwn l-l.lU0-:362-2133. ex1cnsion 505). pfan;ng e<isv. Cassette 517.95 
Simulations) 32K'Trn people fro m the Or, vou can wri1c to CYBERSOIT a1 EO. Box Vis1cate'1 (Perso11al Software) 32K 
Orion colorw ;it Ultinw Thule ( includin~ 1105· BC'llen•l'. Washin~ton 98009. VIS/\ and lfmu use vour ATARI for a1w business 
vour fo1•oritc fr111alc) hm·c bel'n . C .1 I LI d l>lirpose or for vour 11ersonaf financ:esf . l I I I Master -llru d ;re _,. ilt'CCIJ((' . ·11 v· . I b bl d caplllrc< . Your mot 1t·r:: 1i1? n111st l.'<IVl' ~ vou w1 w;rnt 1s1ca c. It pro a v so 
in l)O minutes. 1\s "Sudden Sn•1th , \'Ou t11rh11l,•<l $2.00 h~111dli11g char!'.(e 1x-r order. inorc computers 1han ;111\• pro~·:iill 
mu::t find and rcleu~c thrm. but it \von't WMhin!-(11111 resicl1·111s uncl 5.-t%sak:< l<Lx. rnher than Star Raiders . Visic.:ik create:-
be easv in the m <ize of corridor:;{ rooms 0 c" l"'ni;lu 1!1111 Cdi~n.otl Inc. <l verv 18r~c· accounta111s led!-{er pt1rl 
a nd Jei1el:;. Oh. bv thl' wav, llw p ;ice is ~lli.13 ~21id rl:ic1· l'\'.f: . lldl1'l·u~. \\'A !l!ll~J5 upmi which \ 'OU write with vow· ATARI. 
crawlin~ with bad ~uw. Cc1sscltr S29.95 • A1.iri ;, "n•14b1,·rr1l 1rml1·111ark or 1\T1\Rt In~. The funclarncntal ctifference is, if\'OU 

Sanos of Mars '(Cr11stal) 40K This is change anv flgure(s) the bala nce of the 
the one !Wme:;tcrs are ~II tnlking aboul. figure~ are <Hi1om<11icallv adjus1ed. 
1\ two diske11e ganll'. wi1h diskcllr Exten~ivc docume111<1tio·11 outlines the 
Olll' pu1ting vou in com111<111d of' the full features of1hjs fanla;uic business 
"Swrship f{frm;m·: Ynu must stock her, tnol. Oi~kcttc· $199.95 
select her crew. com111m1d 1he launch NominoesJigsaw (Dynacomp) 24K 
and ne~oti;ue vorn· wnv 1hrough 1he A 60 piecejigww puzzle vou comple te 
hazards oft he Universe. Diskette two on 1•our screen. Three levels of ctifficult\' 
holds vorn· adventures on the Sands of to confound l'Oll. Scoring is a function · 
Mars. The ~1111c is ;;;wcal>ll'. 1\vo of how man\1 tries and how difficult 
Oiskell ('S $j9.95 the puzz.k. C<1~.;c11e $17.95 

http:trekk.ie
http:Colorfi.tl
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tor's Manual CO 15953 and modi tied for ca seue so 
that the short-inter-record gap tape can be written. 
BASIC USR function is explained in detail in 
BASIC REFERENCE MANUAL C015307 along 
with some information on XIO PUT CHARAC­
TERS. The CO 16555 User's Manual is of tre­
mendous assistance in understanding the AT ARI 
operation, also. 

An adaptation of the Exclusive-Or function in 
Example I of Appendix 9 in the ASSEMBLER 
ED ITOR User's Manual is used to illu tra te the 
BASIC program of Program 2 in th i article. Th 
following program will generate a bina ry load-and­
go file that wi ll perform the logic function . 

IO OPEN#l,8,0, " D:LOADNGO.BIN" 
20 FOR I= I TO 30:READ X:PUT#l,X:NEXT I 
30 CLOSE#I 
40 END 
50 DATA 255,255,0,6,17,6 
60 DATA 104,104,133,205,104,133,204,104,69 
70 DAT A 205, 133,213, 104,69,204, 133,212,96 
80 DATA 224,2,225,2,0, 160 

T he DATA statement 50 is binary-load information 

that indicates the program will load at RAM location 
$600 (1536). Statements 60 and 70 are the BASIC 
USR function machine language program. State­
ment 80 is the RUN-address information for the 
load-and-go $AOOO RUN-address for BASIC or 
ASSEMBLER cartridge. It is on ly necessar y to 
RUN this program to generate an input file for the 
BASIC program in Program 2. 

If the resulting cassette-boot tape is used with 
the BASIC cartridge, the familiar READY will 
appear on the screen after a successful cas ette-boot 
"ST ART, POWER-ON, RETURN " sequence. A 
BASIC direct POLONE = USR(l 536,65535,0) 
:?POLONE and RETURN will provide the re­
sponse "65535". If the cassette-boot sequence is 
used with the ASSEMBLER cartridge, it will be 
possible to disassemble the machine language code 
that was booted-in around $600 using the 
DEBUGGER. This illustration is only a very 
elementary use of the cassette-boot tape that can be 
generated from a binary-load file . 

Program 1. Cassette boot from binary load file assembler/editor text listing . 

0000 20 . PAGE 
0000 30 *= $21 (l(l 
2100 0001 40 HERE .WORD $100 
2102 0021 50 .WORD HERE 
2104 0021 60 .WORD HERE 
2106 A93C 70 LOA #$3C 
2108 8D0203 80 STA PAC TL 
2108 A902 90 LOA #$2 
2100 8509 0100 STA $9 
210F A900 0110 LDA #0 
2111 804402 0120 STA COL DST 
2114 A50C 0130 LOA $C 
2116 8502 0140 STA $2 
2118 A50D 0150 LOA $0 
211A 8503 0160 STA $3 
211C 6COCOO 0170 JMP C$C) 
0302 0180 PAC TL = $D302 
0244 0190 COL DST = $244 

Program 2. 

1 DI t1 RST AF~T $( 7 ) I VH$( 3 ) I t·44t·1E:t:( 15 ) : CffiE =I 
HT< 0 . 89lFRE( 0)): OU1 0JF$( Cff£ ) I A-i( 114): R 
AY=0 
2 FOR I= 1 TO 31 : READ :x: : BUF $( I>=CHF.:$C:·=: ) : t·~ 
EXT I 
3 GRAPH I cs 0 : A$= II [UJS 2 . 0~; E: IHAP\'-LOAD-DI 
SK TO BOOT - TAPE b:!i F~ . Po 1 one c:SZ"i'GY t-11 C 
ROWARE OF TE>::AS ) F..'EU 1 . 0 1%:1 11 

: G0:3UB 35 
4 I OCB= 16t2 : F1~: I= 1 TO 7 : F.'.EAD >=: : FSTART $ ( 
I >=Cl-F'.$( X): MEi<T I 
S TRAP 5 : A-!= 11 PLEASE HITEF.: E:IHA~:\' LOAD FI 
LE t·~1E i .e . 01 : LOADHCO . 8IH ( RETURt·l /' 
: GOSUB 35 : I NF1JT t~ME$ : TRAP 40~10~::1 
6 TRAP 7 = OPH~ #2.· 4} 0, HAt·1E$ : GOTO S 
7 .. ? : ? 11 ffiROP II; PEEK( 195 ).; II FILE II ,; CHRt( 
34) ; ~E$; C~$( 34) : CLO:;E #2 : H~O 

;BASIC PROVIDES CASSETTE BOOT ADDRESS 
;ZERO FLAG - BASIC PROVIDES 128 BLOCK 
;CASSETTE BOOT LOAD ADDRESS 
;BASIC PROVIDES COLDS TART ADDRESS 
;STOP CASSETTE 

;INDICATE CASSETTE BOOT 
;ENABLE CASSETTE SYSTEM RESET @ BOOT? 

;DISABLE COLDSTART 
;OS SAVED COLDS TART DOSI NI 
;PREPARE SYSTEM RESET 

8 TRAP 40000: GET #2 .. ::·::=GET #2 , 'l: IF '.:<< >255 
CR Y0~'55 Tl-EN A:t= 11 FILE t·K!T 8WAPY :;AUE 
FORt1AT II : GOSUB 35 : CLOSE #2 : H~D 

9 GET #2, :>:::GET #2, 'l: Frn~;T=::<+256t\' = 800T=F 
IRST-LEW 8UF$ ): GET #2, '.;:::GET #2 I\' : LA::;T=>~+ 
256:*\': IF FIF.~;T=736 ANO LA::;T=737 THEH GOT 
0 43 
10 FCJ: l=Fl~'.ST TO LAST : GET #2, >~: BUFl\ LHl 
( BLf $ )+ 1 )=CHR$( :i< ) : I-EXT I 
11 TRAP 18: GET #2, :~~=CD #2, \' = FIF.'. ::;TA=:,~+25 
6*'1' : IF FIRSTA=65535 THEH GOTO 11 
12 IF FIRSTA<=LAST 00 FIF.'.STA< >736 Tl-H1 
GOTO 17 
13 IF FIRSTA=736 THEM GET #2 ,:>='.= GET #2 .. \' : 
LASTA=>~+~'56:t;')': IF LASTA=737 THH~ GOTO 44 
14 IF FIRSTA=736 THEM GOTO 17 
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15 FIRST =FIRST A : >~=FI ~'.ST -LA:3T -1 : '·i=LEt·K 8UF 
$) : IF :>{< >0 THEH BUF$( '·i+~{ .. \'+>( )=CHR$( 0) 
16 GET #2) :>( :GET #2, Y: LA:3T=>(+256lY : >(=LA::;T 
-FIRST = IF :~( >=0 At·ID LEt-K BUF :t )+ :=<< =COF.'.E THE 
N GOTO 10 
17 TRAP 40000 : A$= 11 LOG I CAL RECOF.'.0 ERF.:OF.'. i '1 

=GOSUB 35:CLOSE #2 :EHD 
18 IF PEEi<( 195 )=136 THH~ TRAP 400(10 : GOTO 

21 
19 IF PEEK( 195 )=5 THEM A$= 11 F.'.At1 TOO St·1ALL 
IN THIS SYSTEt1 ! CANNOT GEME~'.ATE BOOT C 

ASSETTE ! 11 
: Go:;uB 35: HID 

20 ? C!-1<$( 155 ).; II EF.'.F.'.OR II j PEEK ( 195 ::i : EHD 
21 CLOSE #2: '.•<=Uff( BOOT / 256 ::. : \'=800T-25E-.::;::::-:'. 
: BUF $( 3, 3 )=Cf-F:$( \'): BUF $( 4) 4 )=CHRt:( '.:,:): IF 
RAV=255 THEH GOTO 26 
22 TRAP 2'2: A$= 11 81MARV FILE I S t·lOT LOH[1-A 
t-0-GO (MO F.U~AOORE:;:; APPHmED TO FILE >! 
PLEA:;E EMTH: DEC 1 t·1AL -ADDF.:E::;~; 11 

= co::;t18 35 
23 A$= 11 $A000 HE>=: 1 :; 4096~1 DEC 1 r·1AL . " : m::;u 
B 35 : I ~PUT AD 
24 TRAP 40000 : IF AO<Jl OR AD>65534 TriEN G 
OTO ~'2 
25 >{=I tH ( A0/256 ) : Y=A0-256:~::'.;:'. : E:UF $( 5 _. 5 >=CH 
R$( \ ' ) : BUF$( 6, 6 )=CHR$( >~) 
26 SIZE=lt-ff( LEW 8UF$ )/ 128) : IF ::;JZEt1 2t:<. .> 
LHK Bl.IF$ ) THEN SIZE=:3IZE+1 
27 BIJF$( 2, 2 )=CHF.:$( ::;IZE ) 
28 A$= 11 ~·!RITE PREPARE BOOT TAPE! EfEP::; R 
EQUIRE RETURH 11

: G0:3U8 35 
29 AlN2=12:3 : ::;I0=11 : F.'.l·l=::: : LEt·HH=rnH LEt-K E:U 
F $ )/ 1 C.'8 /*: 128+ 12t: : WF =ADF'.( BUF "t ) : G0::.;1_;E: 46 : 
CLOSE #2 
30 TRAP 30 : A$= 11 ANOTHER COPY OF E:OOT TAP 
E? Y ti RETUR~i 11 

: co::t1B 35 , 1 t iPUT \ll:t : IF 
YN$( L 1 )·0 11 Y11 AMO '·tt·t.tC: L 1 >< >11 t·i 11 THEt { GOT 
0 30 
31 TRAP 4000l1 : IF \ li:t.( 1 .. 1 )="\' 11 THEt·i GOTO 

32 TFw J2 :A$= 11 AMOTHER 81HAF.:\ ' DI::a::: FILE·? 
'·( H F£TURH 11

: GOSUB 3.5 : H-IPUT \H.t : IF \'M 
$( 1) 1 >< ) 11

lt
11 Ar[J .. ,) t-f~( 1 .. 1 >< >11 t-l" THEt·l GOTO 

32 
33 TRAP 4000l1 : IF \li$( 1 ) 1 )=II \' II THEt·~ ~'.Ut·~ 
34 HU 
35 :•(=PEEl<(83)-PEEK(82)+1: I=>:'.+1 :\'=f1 : iF LE 
t-K A$ )( 1 THEM F:ETUF.'.ri 
36 IF LEH( A$ )=?~ THEt·~ ? A-$ : A$= 11 11 

: POKE :34 1 

PEEK( 84 )-1 : F:ETUF.tl 
37 IF LEt-K A$ )<;;:: THEt·l ? A$ : A$= ii II : RETUF.'.H 
38 '/H$=A$( L I ) : IF \H.t= II II OR \ l l$=CHRt( 15 
5) TIEt·i I=I-1 :? A$( 1, I ) : At=A$( I +2 .. LEi·l( At 
)) : ')'=255 
39 IF Y=255 AHO I=:;{ THEt·l POKE E:4, PEEK( f:4 
)-1: GOTO 35 
40 IF Y=255 TtEl~ GOTO 35 
41 I=l-1 : IF !=fl THEM ? A$( L >D: At=A$0::+1 
) LEH< A$) ) : GOTO 35 
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42 GOTO 37 
43 GOSU8 45 :GCJTO 9 
44 Gcr3U8 45 : GOTO 11 
45 GET #2, ::< : Bl.IF$( 5) 5 >=CHF:$( ::-:: ) : GET #2 .. '.:-:'. : 8 
Lf $( 6, 6 )=Cl--F.'.$( ;.:: >: RA'-(=255: F.'.ETUF.:t·~ 

46 IF F:~·!=8 Tl-EH TRAP 47 : LPF.'.ItH 
4 7 TRAP 400~Jl1 : OPEt·~ #2, Rt·L AIJ'.;:'.2, II(:: II 
48 PCt-:E 832+ ICu~B+2 .. SIO 
49 POKE 83"2+ IOCB+4 .. 8UF-( Hff( E:UF.-· .. 256 /t256 
) 

50 PC*<E 832+ IOC8+5 ) HH( E:UF.-·--256 ) 
51 POKE 832+ IOCB+f: .. LaITH-( It-H O:: LEt-lTHl256 ) 
:r.256 ) 
52 POKE 832+ IOC8+9 .• HIT< LEHTH/ 256 > 
53 POKE 832+ I OCB+ 1 ~3 , Rl·! 
54 F'll<E 832+ I CH~B+ 11 J AJJ.:Q 
55 RSTAfn =AOF.'.( R3T AVi $ ) : POLOt·iE =u:;~'.( F.STAVi 
I I OCB ) : RETURM 
56 DATA 0 .. 1 .. 0, 33 , 0 .. 33 , 169, 6f:i , 141 .. 2 .. 21i .. 1 
69 .. 2) 133, 9, 169.1 0, 141 I 6:3 .1 2 .. 165 .. 12 .1 1TIJ 2.1 1 
65 ) 13, 133) 3 .. 10:::, 12, (1 
57 DATA 1f1•L 104) 104 .. 170 .. 76, :::6, 22f: 
58 REl1 
59 REt1 - FI GUF.'.E 2 . BA::; I C Pk'(il~F'i:41 

TO GENEF.'.ATE CA::;~;ETTE Ef10T 
60 F.:EM - FROt-1 Der.; 2 . o::; 
BH~AF:\' LOAD FILE 

IAllTIVITY 

the most advanced maze game available to the 
ATARl li owner 

A new game by Craig Patchett which uses machine 
language routines . 5-color. high-resolution graphics 

and sound effects. 

The player's goal is to guide an imaginary robot through 
and out of a 3-dimensional maze. 

20 game variations insure countless hours of en joyment. 

CAPTIVITY can be used with any ATAR.J'l< computer 
with at least 24K. It is available in cassette format 

only. Price is $24.95 plus $2.00 shipping and handling. 

Available at fine computer stores or write us d irectly. 

rrogram Design, Inc. I I ldar Court Greenwich, CT 06830 
203 -661 -8799 

ATARJ"' is the reg istered trademark o f ATARJ, Inc. 

http:F~ETUF.tl


AND NOW BEHOLD THE ENTRANCE TO 

THE PLACE KNOWN AS DEVIL DWELL! 

CA001 "Atari Epson Screen Dump" is a screen dump program that dumps a screen image (up to GR.7) to 
the Epson proportionally. 

CA003 "Atar-Renum" is a general utility that will renumber any tokenized BASIC program that is co­
resident in RAM. Requires only 3565 bytes of RAM. 

CA004 "lnfoFile" is a program designed to act as an electronic file cabinet. A "dynamic keyboard" moves 
the user quickly through this menu driven program. This is a "fast" database program. Use it to create, adc;J, 
delete, edit, print, selectively search, and store your custom files. Al l files can be secured w/ code. 

CA005 "Binary Load Cassette to Disk" is a utility that will take binary load cassette files like SPACE 
INVADERS (TM) and allow their transfer to disk. 

CA006 "Ork Attack" has been renamed previous to release as "DEVIL DWELL." This adventure program 
is not easily beaten, has good graphics, and an excellent user dialogue. 

CA007 Our long awaited "Smart Terminal Emulator Program" has also had a name change. We are very 
happy to announce that "DOWN LOADER" is now available . This fine piece of software allows you to 
download information to : Disk, Cassette, or Printer. 

SWEDE 1 is a package of four programs (3 -D, LUNAR LANDER, ALI EN ATTACK, and SPACE BATTLE) 
which is meant to be studied as well as enjoyed . It covers mainly the mysterious world of Player/Missile 
Graphics. By studying the programs you will learn how to smoothly move an object, such as a space cap­
sule, horizontally, vertically, and diagonally. You will also learn how to make the player fire and rotate 
360 degrees. Also included are sections on the Cursor, the ESCape key and conversions of other BASICs 
into Atari BASIC. 

9433 GEORGIA AVE. 
SILVER SPRING , MD 20910 

(301) 588 -6565 

Atari is a registered trademark of Atari, Inc. 
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Beware The 
RAMTOP 
Dragon 
K W Harms 
Danville. CA 

You 've just had a brilliant idea fo r a program which 
requires some p rotec ted memo r·y. Perhaps a special 
d isplay list or cha1·acte r set is needed, o r maybe a 
d irect access memory "fi le." T his a rticle ex plains 
how Lo set as ide that me mory so tha t no thing will 
fiddl e with it. Further, we'll revea l the genera lly 
unknown habits o f the RAMTOP Dragon and 
show you three ways to make sure he doesn't gobble 
up your d ata . 

T he Atari offers a simple way to control how 
memory is internally ma naged by the opera ting 
syste m . The Atari Connection (Premie r Issue) dis­
cussed "moving" the top me mor y bounda ry. Jim 
Cla rk in COMPUTE!# 14 showed how to move the 
lowe r bounda ry. Bo th method s protect memory 
from BASIC programs. 

The map gives a very simple picture of Atari 's 
me mory management. Fixed me mory boundaries 
a re p1·esented in decimal "addresses," but boun­
da ries which va ry according to the amo unt of 
me mory in your machine or the progra m load ed a t 
a pa rticular time a re g iven names such as "ram top." 
T he 400 and 800 both use the same system . 

When you turn on the Ata ri with a BAS IC 
ca rtridge, it ta kes a fe w seconds before "REA DY" 
to check out the mac hine and ente r values for the 
boundaries into spec ific locations. PEEK allows you 
to look a t those values. For instance , the va lue for 
RA ITO P is stored in address 106. T he instruction 
"? PEE K( I 06 )" will te ll you where the Atari think 
the end of RAM is. Appendix I of the Ba.sic R eference 
M anual explains that the value in I 06 is in "pages" 
of 256 bytes. Multiplying numbe r of pages times 
256 g ives the las t address BAS IC thinks it can use 
(e .g., a PEE K( l 06) o f "32" equa ls an address o f· 
8 192 o r "S K"). 

T he 400/800 always places the di splay list and 
display d a ta immedia tely below RAMT OP. If you 
alte r the value in RAMTO P, the Atari will push the 
display li st and display data "d ow nwa rd" in RAM. 
T his reduces the space ava il ab le fo r yo ur program . 
but leaves free RAM above the new (fake) RAM­
TO P. Since th e Ata ri doesn 't know a bout this space. 
it doesn't use it , usua ll y. T his i. th e space usua ll y 
conside red "reserved " for yo u. 

Progra m 1 shows how lo lower RAMTOP by 4 
pages ( I 024 bytes). Re me m ber to iss ue a GRAPH-

JCS comma nd immediate ly a fte r moving RA 1T OP 
so that the display list a nd d ata are moved below 
the new RAMTOP. Since line 60 will clear the 
screen, write down the old a mount of free RAM 
and RAMTOP. Comparing the m to the new 
numbers fro m lines 80 and 90 will show 1ha1 RAM­
T O P is now lowe r and tha t less space is ava ilable 
fo r progra ms. T hat ex tra me mory is now above 
RAMT O P and "reserved " fo r your exclusive use. 
RAMTOP is rese t onl y by the RESET switch (and 
powering d own/u p), so that successively RUN ning 
Program I will keep lowering RAMTOP until you 
run out of memory. 

Program l. 
I 0 ? "FREE RAM= ";FRE(O) 
20 RAMTOP = PEEK(l06):? RAMTO P = ";RAMTOP 

;" PAGES" :? " LAST ADDRESS= ";RAMTOP*256 
30 FOR W= I TO IOOO:NEXT W 
40 SMALLRAM = RAMTOP-4 
50 POKE 106,SMALLRAM 
60 GRAPHICS 0 
70 RAMTOP = PEEK(l06) 
80 ? " NEW FREE RAM= ";FRE(O) 
90 ? " NEW RAMTOP= ";RAMTOP: " PAGES" : 

? " LAST ADDRESS = " ;RAMTOP*256 
100 ? " RESERVED MEMORY BEGINS AT "; 

RAMTOP*256 + I 
Although o the rs have d escribed ways Lo use 

the rese rved space, they have no t wa rned you 
abo ut the RA MT OP Dragon who will periodicall y 
visit you r rese rved RAM and gobble up memory. 
Ex tensive fi e ld obse rvations have revealed tha t 
Dragon visits uppe r memor y on three occasions: 

1. A G RA PHICS command clears the visible 
screen and also the first 64 bytes above 
RA MT OP. 
2. A C LEA R comma nd (or ' PRI NT 
C HR$( 125)") clea rs the first 64 bvtes above 
RA MT OP. 
3. Scrolling the l f xf window o f a g raph ic mode 
3 to 8 screen clears u p to 800 bytes above 
RA MTOP. 

Program 2 le ts you play with the RA lTO P 
dragon . Lines 100 to 140 move d own RAMTOP 
and rese t the display list a nd d ata . Answer" o·· 
fo r a ll except the first pass 01· the prog ra m wil l 
lowe1· RAMTO P eac h 1i111e until yo u arc out of' 
memory. 

After an initia l questioning, the next section 
(lines 200 to 290 first turns off the "direct memory 
access" fo r the ANTIC processo r so that the p ro­
gram will ope ra te fas te r (sec COMPUTE!# I 1 ). It 
then fill s th e 900 bytes a f'l c r RAMTO P wit h a 
seque nce of va lues betwee n I and 255 . Note that 
the \'a lues will re mai n the re as long as 1 here 's power 
LO the C PL (and no1hi11 g clears the m). T l1 crcf'o re, 
it 's 11 01 necessa ry to re pea l 1his ste p o n suhscque nl 
RUNs. 

The "C hoose Actio n" section (1 in es ~mo Lo 340) 
GOS U Bs to the th ree m;~j or program sect ions . 
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For The AT ARI 400/800 
This arcade game takes you to the candy store 

for a wild game of tag with some of the rowdiest 
playmates you'll find anywhere. If you can eat 
all the sweets, the bratty kids will stop bothering 
you and after a quick stop and a brushing of the 
teeth. it's off to the store for another day of 
sweets and tag. 

• Full Color Hi-Res Graphics 
• Automatically Esculated Skill Level 
• Quick Moving Animation 

Jaw Breaker runs on any ATARI 400/800 with 
at least 24K of memory and is available now for 
$29.95 on disk from your local computer store 
or you may order directly from us. 

ORDERS MAY BE CHECK. VIS/\. MASTERCI IARGE OR C.O.D. DEALER INQUIRIES INVITED 
ON-LINE SYSTEMS - 36575 Mudge Ranch Road - Coarsegold, CA 93614 - 209-683-6858 

Santa Cruz Educational Software • Tricky Tutorials • Santa Cruz Educational Software • Tricky Tutorials • Santa Cruz Educational Software • Tricky Tutorials 

ATARl™GRAPHICS MADE EASY? YES? 
FINALLY - SOMEONE HAS WRITTEN A SERIES OF PROGRAMS THAT DO ALL THE DIFFICULT CALCULATIONS FOR YOU WHILE DEMONSTRATING 
THE SPECIAL " TRICKS " THAT THE ATARI IS CAPABLE OF .... 
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TRICKY TUTORIALS(lm) 
11 : OISPLAY LISTS - This program teaches you how to 
aller lhe program m the ATARI that controls lhe lormat ot 
the screen. For example when you say graphics 8 lhe 
machine responds with a large graphics 8 area at lhe lop 
ot the screen and a small text area at the bottom ow. 
you will be able to mix the various modes on lhe screen at 
the same lime Jusl think how nice your programs could 
look with a mix ot large and small 1ex1. and both high and 
low resolution graphics This program has many ex· 
amples plus does all of the d1ff1cull catculatt0ns1 

12: HORIZONTAL/VERTICAL SCROLLING - The 1ntorma· 
t1on you put on lhe screen. either graphics or text. can tle 
moved up. down or sideways This can make for some 
nice effects You could move only lhe lex! on the bollom 
hall ot the screen or perhaps create a map and then move 

"' smoolhly over 11 by using lhe 1oyst1ck 
~ 
0 13: PAGE FLIPPING - Normally you have to redraw the 
;§ screen every 11me you change lhe picture or lex! Now 
,.. you can learn how lo have tne comouter draw lhe next 
tj page you wanl to see while you are sull looking at the 
>=. previous page then llip to 11 mstanlly You won ·1 see 11 

being drawn. so a comphcaled 01cture can seem to 1us1 
~ appear Depending on your memory srze and how com· 
3' pllcated the p1c1ure . you could fhp belween many pages . 
~ thus allowing animauon or other special effects with your 
"' text 

~ 14: BASICS OF ANIMATION - Shows you how lo 
~ animate simple shapes using the PR! T and PLOT com· 
~ mands. and also has a nice little PLAYER/ MISSILE 
~ Graphics oemo lo learn This would be an excellenl way to 

start making your programs come alive on lhe screen N 

2 
'-' 

#5: PLAYER MISSILE GRAPHICS - This complex sub1ect 
will be demonstrateo by starting with simple examples. 
and building up to a complete game and also an animated 
business chart on multiple pages' As always. lhe com· 
puter does mosl ot the ca1cu1a11ons Ready ov 198 t 
Requires 32 k disk or tape and costs 29 95 fextensrve 
manual included) 

Tricky Tutorials (except 15) require 16k memory tor 
cassette orders and 24k lor disk. The price is S14.95 
each. You may order 1,2,3. & 4 lor S49.951 

MASTER MEMORY MAP(tm) - ts really the key to using 
the ATARl's capab11t11es We slart out by explaining how 
to PEEK and POKE values 1n10 memory so that even new 
orogrammers can use this Then: we give you over t 5 
oages ol lhe memory loca ions that are the most uselul 
The inlorma11on is condensed lrom both the ATARl's 
Operating Sys1em Manual ano various artrcles ano pro· 
grams 11 1s. ol course. useful even tor experienced pro· 
grammers as a reterence Also. we highly suggest that 
dealers otter this Memory Map to customers who reQuest 
o be told how o use the power ot the machine We 
guarantee 11 will answer many ol the quesuons ou have 
aboul the machine S5.95 

THE GRAPHICS MACHINE!! - Turn your computer 1n10 
an 1ncred1ble graphics tool with advanced comands ltke 
circle. box. lrll . polygon . line. help. etc 3 colors 1n 
graphics 8 with 1nstan1 lext'" Create colorful business 
charts or beaut1lul drawings and then save or retrreve 
hem trom disk in 5 SECONDS YES it's lhal last ' eeds 

all J8k disk. and costs $19.95 

MINl·WORD PROCESSOR - This is lor inose ol you wno 
have a printer but don '1 need lo spend S 100 or more tor a 

lancy word processor II 1s suitable tor simple ed1ling of 
text , accepts most control characters tor your printer. and 
text ts stored on disk for easy re111val The amount of 1ext 
held depends on memQry Requires disk and 32k lor 
$14.95 

BOB 'S BUSINESS - 14 small business 1ype programs 
for home of office all chosen from a nice menu Supports 
printed output 169 sectors ol programs require 32k tape 
or disk S14.95. ~ c;· 
KID 's #1 - Includes the following 1) TREASURE - ~ 

search lor lhe los1 1reasure while trying to ~eep from fall· ..... 
mg m10 the sea Nice graphics 11 you find 11 1• 21 c: 
DIALOGUE - talk back to lhe compu1er aoout four sub- ~ 
1ec1s 3) MATH QUIZ - Nice musical and graphical ~ 
rewards lor good scores Parents 1npul lhe level ol d1f· 
llculty 

KID 'S 12 - A spelling Quiz a ·scrabble" type game 
and a version ot Touch w11n lhe computer giving all the 
01rec11ons• Both Kid 's programs require 16k or 24k disk 
and cost S14.95 each 

************** 
See your local Dealer. or send check to: 

SANTA CRUZ EDUCATIONAL SOFTWARE 
5425 Jigger Dr .. Soquel. CA 95073 
C.O.D. orders call (4081 476-4901 

·include S2 .00 postage (S0.75 for Memory Mapl ~ 
•in Calif . include 6% tax "" 

-< 

Santa Cruz Educational Software • Tricky Tutorials • Santa Cruz Educational Software • Tricky Tutorials • Santa Cruz Educational Software • Tricky Tutor 
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The "Screen Play' routine (lin s I 000 to 1100) 
exercises all three of the a tion which call the 
Dragon. It clears the screen, changes graphic modes 
and scrolls text windows. To scroll a window, enter 
graphic mode 3 to 8 and then enter numerical 
responses for a long as you wi h to scroll (the 
amount of scrolling appears to affect the amount 
of memory cleared). 

The "Check Memory" routine (lines 2000 to 
2100) prints addresses for the first and last position 
of reserved memory and request the ·tarting and 
ending addresses you wish to check. This section 
allows you to look at different range of locations 
to see how much memory has been cleared by 
displaying these memory addresse and their 
values. Knowing that Dragon always leaves O's in 
his path, and remembering that we loaded memory 
with values between I and 255, O's will appear only 
in areas he visited. (Actually, I'm not sure whether 
Dragon is a he or a she.) When you're done checking 
and want to enter a different set of actions, an 
"0,0" entry will return you to the" hoose Action" 
section. 

The "Neat Trick of the Week" is found in lines 
2055 and 2075. The memory addre sat 53775 can 
be used to tell you whether a key on the keyboard 
is being pressed at the time you PEEK it. If a key 
(any key) is depressed, 53775 contains the value 
251. When the key is released, 53 77 5 will show a 
255. Line 2055, then stops the program whenever 
any key is pressed and re tarts it when the key i 
released. The POKEing 764 with a 255 (line 2075) 
clears the "halt" character so that future INPUTs, 
GETs, etc. aren't confused. 

How can one avoid the Dragon anyway? There 
are many ways. You could never change graphic 
modes or clear or scroll the SCl'een. This is difficult 
if you have any significant screen output. However, 
since the screen clear erases only 64 bytes, you 
could always clear the screen before the text window 
scrolls and never use that first 64 bytes. Or you 
could skip the first 800 bytes after RAMTOP and 
allow both scrolls and clears. Taking the other 
path, you could move the bottom of memory up 
and use memory below the new bottom (see Jim 
Clark's article). However, this requires using a 
(simple) machine language subroutine. 

If you are using the reserved memory in a 
stable program (one with no funher coding), you 
have another choice. Program 3 shows how to u ·e 
memory below RAMTOP as your special area 
instead of reserving memor above RAMTOP. In 
your program wait until after all tring and arrays 
are dimensioned. Then, go to the highest re o lution 
graphic mode and PEEK at the top of your BASIC 
progrnm (line 10000). ince the Atari Sa\·e data on 
GOSUB and FOR/NEXT stat ment as it encoun­
ters them in a d ynamic "stack" at the top of a pro­
gram, you must provide some room for this storage. 

Figure on 4 bytes for each artivl' GOS B (one 
which hasn't been RET RN cl) plus 16 bytes fo r 
each active FOR/NEXT (while it's FORing and 
NEXTing). Add this allowance to the previous 
address (line I 0010) and u e the total as the bol/0 111 
of your re erved area. 

Next, PEEK at MEMTOP, the top of RA f 
available for BASIC program (l ine I 0 I 00), and 
use that number as the loj> of your area . 

Program 3. 
10000 PROTOP =PEEK( 14) + 256*PEEK( 15) 
10010 MEMSTART=PROTOP+24+ l: REM START 

OF YOUR MEMORY - ALLOWS FOR 2 
GOSUBS PLUS 1 FOR/NEXT 

10100 MEMTOP= PEEK(741)+ 256*PEEK(742) 
10110 MEMFINISH=MEMTOP: REM END OF 

YOUR MEMORY AREA 

This method gives you the greatest possible 
amount of RAM without special code, but brings 
three general risks. If your BASIC program grows 
(by encountering an unexpected DIM or FOR/ 
NEXT, for instance) after you have set the lower 
boundary, it will gnaw into the bottom of "your' ' 
memory. If the graphic mode is changed to a higher 
resolution mode after the upper boundary is set, 
the display list will push down into the resc n ·ed 
memory. Last, a program loaded afte1· the boun­
daries are set ma be large r and run into the ·et 
aside memory. 

The next time you see the RA ITOP Dragon , 
you II be ready! 

Atari Memory Management 

57344-65535 ROM for character set, OS, etc. 

55296-57343 ROM, Floatinl{ Point ROM 

53248-55295 ROM, Hardware Registers ROM 

Unused space(!) 

4096(}...49151 CARTRIDGE ROM for BASIC, etc. 

RAMTOP END of RAM PEEK (106) 

Display List and Display Data 
(usually IK in Graphics 0, 
around SK in Graphics 8). 

MEMTOP Top of RAM usable by BASIC 
programs. 

PEEK(74 l) + 256*PEEK(742) 

PRO TOP Program top for the current 
BASIC program 

PEEK(l4) + 256*PEEK(15) 

Free RAM used for programs, 
data storage, etc. 

BASIC LOMEM Start of BASIC program 

Operating System, various 
buffers, hardware registers, 

etc. 

0 Start of RAM addresses 
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Program 2. 

50 REM SET UP VARIABLES FOR CALLS 
60 CHECK=l000:SCREEN=2000:QUIT=3000:DIM AN$(10) 

100 REM MOVE RAMTOP DOWN 
110 RAMTOP=PEEK(l06) 
120 ? "MOVE RAMTOP DOWN 11 ;:INPUT AN$:IF AN$(l,l)="N 11 THEN 200 
130 RAMTOP=RAMTOP-5:POKE 106,RAMTOP 
140 GRAPHICS 0 

200 REM FILL 900 BYTES ABOVE RAMTOP 
210 FIRST=RAMTOP*256+l:LAST=RAMTOP*256+900 
220 ? "FILL MEMORY ABOVE RAMTOP";:INPUT AN$:IF AN$(l,l)= 11 N" THEN 300 
230 POKE 559,0:REM TURN SCREEN. REFRESHER OFF 
240 FOR POSITION=FIRST TO LAST 
250 IF VALUE=255 THEN VALUE=O 
260 VALUE=VALUE+l 
270 POKE POSITION,VALUE 
280 NEXT POSITION 
290 POKE 559,34:REM TURN SCREEN ON 

300 REM CHOOSE ACTION 
310 ? "WHAT ACTION? 1 TO CHECK RAM, 2 TO PLAY WITH SCREEN, 3 TO QUIT" 
320 INPUT ACTION 
330 ON ACTION GOSUB SCREEN,CHECK,QUIT 
340 GOTO 300 

1000 REM SCREEN PLAY 
1010 ? "CLEAR SCREEN": INPUT AN$ 
1020 IF AN$(l,l)= 11 Y" THEN ? CHR$(125) 
1030 ? "CHANGE GRAPHICS MODE";:INPUT AN$ 
1040 IF AN$(l,l)= 11 Y11 THEN? "WHAT MODE";:INPUT MODE:GRAPHICS MODE 
1050 IF MODE <>O THEN ? "ENTER ANSWERS TILL DONE, THEN NO";: INPUT AN$ 
l 060 IF AN$ ( 1, 1) <> "N" THEN GOTO 1050 
1070 IF MODE <> 0 THEN GRAPHICS 0 
1100 RETURN 

2000 REM CHECK MEMORY 
2010 ?:? "FIRST POSITION= ";FIRST:? "LAST= ";LAST:? "ENTER POSITIONS TO 

CHECK OR 0,0 TO RETURN " 
2020 INPUT START, FINISH:IF START=O THEN GOTO 2100 
2030 POKE 82,7:POKE 201,11:? :REM MOVE MARGIN, SET TAB 
2040 FOR POSITION=START TO FINISH 
2050 VALUE=PEEK(POSITION) :? POSITION; "=";VALUE, 
2055 HALT=PEEK(53775):IF HALT=251 THEN GOTO 2055 
2060 NEXT POSITION 
2070 POKE 82,2:REM RESTORE MARGIN 
2075 POKE 764,255 
2080 GOTO 2000 
2100 RETURN 

3000 REM QUIT 
3010 ?"NORMAL END OF JOB" :END 

93 
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Documented 
Atari Bugs 
Steve Hanson 
Madison. WI 

Although ALari has on the whole done an admirable 
job in getting ouL a bug-free computer system (at 
least compared to mosl of Lhe other machines) , 
there are a few bugs in the Atari compuler sofLware. 
This arLicle is simply inlended to be a Ii L of bug in 
operating system and BASIC sofovare. It i in­
tended mainly to be a guide to help yo u undersLand 
what is going on when unexplained thing happen 
in your computer. Atari is a\\are of all of these 
bugs, and they will be corrected in the future. 

Bugs In Atari BASIC 
The Atari BASIC cartridge has a few problems. 
The currently known bugs include the following: 

A. An input statem nL with no variable is not 
flagged as an error when input. 
B. LPRINT loop cannot be stopped by hitting 
BREAK (This i not actually a bug in BASIC, 
but a bug in the 0 cartridge.) 
C. PRINT A= NOT Blocks up the keyboard. 
D. DIM L (10) generates DIM LIO) as code. 
You must not leave a blank between a va1·iable 
and its dimension or it will be interpreted in­
correctly. 
E. The following functions have wrong values: 

LOG(O) 
CLOG(O) 
LOG(l) 
CLOG(!) 

MOST EXPONENTS (as an example, ll")' to 
evaluate 21'3. This problem is inherent in the 
polynomial expansion algorithm used. It is noL 
likely to cause problems as the errors are very 
small , but will be noticeable when the expected 
value is something which is known. Th is is a 
simple rounding error, and can be handled by 
rounding the result when a non-integer result 
would be bother ome.) 
E. Problems with BA IC boundar routine. 
This manifest · itself in two bug on the ma­
chine. Som times when doing line editing the 

machine will lock up . Th is usuall occurs 
when deleting multiple lines from a program. 
The other problem is that any string which is 
an exact multiple of 256 bytes long will end up 
in the wrong place if moved in memory. This 
causes some very weird inexplicable errors in 
programs. It is hard to catch because it occurs 
when a string is a multiple of 256 bytes long, 
and only then. Please notice that it doe not 
depend on the dimen ioned length of a string, 
but on its actual le ngth. Therefore, it can not 
be avoided by neve1· dimen ioning strings to 
these value . Fortunately it rare! hows up 
since most strings a re shorter than 256 
characters. 
F. A printed Control-R or Control-U i treated 
as a semicolon. I 'm glad l finally found ouL 
about this as it was the cause of a great deal of 
trouble in a graphics dump routine I wrote. 
G. You cannot use a function within a SR 
call line. That i , you cannot u ea fun ction to 
define an add res for au er call or an y of its 
parameters. You can do this if ou e\'al uat 
them in a separate line, however. 
H. You can dim nsion a1-rays larger than th 
avai lable memory ize without creating an 
error. Of course, th e re will be problems ga lore 
and error me sages when you try to run th 
program. 

These errors hould mainly be correct d when 
the next revision of th BASIC cartridge i released. 
Errors caused in the operating system will be fix ed 
with a new release of the operating system cartridge. 
Atari has no defiite plan as to when these will 
come out. 

Errors In OS Cartridge 
There are a few errors on the OS cartridge ROM 
in the Atari computer. These are the ones I know 
about : 

As mentioned above, there is a bug in the OS 
which prev nLs the break key from int r­
rupting LPRINT loops in BASIC. 
There is another bug which you disk u ·e rs 
ha\e almost c rtain ly noticed. A proble m in 
the 0 makes your disk drive "go Lo sl e p" for 
a few second. oc a ·ionally. Yes, there is a 
reason fo1· this strange behavior. The same 
bug in the operating system is also the culprit 
responsible for Lh e system occasionall rc­
transmiuing a block to the printer . Have yo u 
ever gouen a duplicate line or part of a dupli­
cate line out to your printer (using th e 850 
interface.)? This is due to a bug in the OS 
cartridge and , at the moment, th ere isn't much 
you can do abo ut il. Howeve r. Atari ,,·ill have a 
fix for thi e\'en tuall ·. 



LETl'ER PERFECT T.M. LJK 

WORD PROCESSING FOR THE ATARI- 800T.M. 

MAIN-MENO 

.... 
CURRENT DRIVE 

NUMBER #1 

Editor 
Change Drive # 
Load 
Save 
Merge 
Screen Format 
Printer 
Lock 
Unlock 
Delete 
Format Disk 
Data Base Merge 
Quit 

.... 

Press '<' or '>' to move cursor 
Press (Return) for selection 

USE: EPSON MX-80 

and ATARI -825 

PRINTERS 

EASY TO USE : LETTER PERFECT is a characler orienlated word processor with 
the user in mind The program (machine language) is very fast. It is a menu dri ven program 
thal is very easy to operate The program is a single load program and can work wi th one or 
more disk drives . It requires a minimum of 16K of memory and a single disk drive. With the 
Artari 825 prin ter you can pr in t lext with right hand justificalion. You may also use different 
type fo nts (1 0 and 17 character per inch) wi th in th e body of the tex t ilself. Boldface is printed 
as expanded pri nl fonl Underlining can be done as well as sending Escape characters within 
the body of the lelle1 itself All the formats are a defau lt but you can change them all to desired 
values if you wish. Righi Margin. lell margin. lop of form. line spacing. etc. are easi ly changed. 
Dala Base Merge works wilh the s1sler program LETTER PER FECT - DATA BASE MANAGER. 
Use1 may use this p1ogram lo c1eate mai ling lists.and complelely develop your own data 
base fo r you r personal needs. All lex t packed before storage to diskette fo r greater storage 
capacity. Large Bullet allows you to pick up and move up lo one lull page of screen text and 
move it to any toca t1on 1n the text. Merge more than one file together for easy editing. Screen 
Format allows you to see on the video screen exactly how lhe text will appear on the pr in ter. 
Au tomal1c page numbering. headers and toolers are easily accomplished. This program is 
easy to use because of its meaningful and easily mastered commands. Fully documented 
with a users manual thal explains in simple language 'how 10· complelely use the program. 

All this and more, for $149.95. 
Features: 

FULL CURSOR CONTROL 
Home Cursor 
Sc roll Page Forward 
Scroll Page Backward 
Pause Sc roll 
Scroll Line at Time 
Scroll ing Speed Control 
Move Cursor Down 
Beginning of Text 

MULTIFUNCTION FORMAT LINE 
Siandard Formals a Delaull 
Formals Easily Changed 
R1gh• Just1fica11on 
Lelt Margin 
Page Width 
Line Spacing 
Lines Per Pag e 
Form Stop 
Set Page• 
Top Margin 
Bollom Margin 

Delele a Character 
lnserl a Character 
Delele a Line 

Insert a Line 
Headers and Footers 
Shift Lock and Release 
Global and Local Search 
and Replacemenl 
Underlining and Boldface 
Automallc Cenlering 
Horizontal Tabs 
Special Print Characters 
Spl ll Calalog 
Page Numbering up lo 65535 
Prints up to 255 Coples of 
Single Tex! Fiie 
Non Prinllng Tex! Commenting 

FUNCTIONS 
Delete All Text 
Delete All Alter Cursor 
Delele All Before Cursor 
Delele Next Block 
Delete Buller 
Move Next Block to Buller 
Add Next Block to Buller 
Insert Block From Buller 
Merge Tex! Files 

tlappk! 
This program also available on the Apple in 40/80 Video (Super'R' 
Term, Sm a rte rm, Videx, Bit-3). You may use any printer type. The 
Hays Micromodem II can be used to send files. Can be Reconfi­
gured at any time to use different printer, 80 column board, or 
standard 40 column video. Much, Much, More! 

lti&ill ~ ~ l5" 
""'" "' '"" ''""" '"" '" ,,,, ] n ( 

FREE CONTROL PAGE 
LJK ENTERPRISES INC ., 
P.O. Box 10827 
St. Lou is , MO 63129 
(314) 846 -6124 

' Apple T.M. al App le Computer Inc .. - 'T.M. Atar i computer Corparauon 
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Graph If On 
The Atari 
John Malcolm Neil 
Portland, OR 

One application for which the Atari is suitable is 
drawing accurate plots and graphs. With a mini­
mum of programming effort, one can create graphs 
of any function - a handy aid for algebra and 
trigonometry homework. 

The following listing is a 2K program to plot 
functions in graphics mode eight. It will run on 
either the Atari 400 or 800, providing that you 
have at least 16K of memory. A major feature of 
the program is that the user can look at any part of 
the Cartesian plane. One is not limited to the range 
of the graphics mode (320x l60) when making 
graphs. 

Line 500 sets the default limits for the range 
and domain of the function: 

-20<x<20, -lO<y.iJO 

This region is the user's window on the coordinate 
plane. To change these values, enter your own 
window when the computer prints "WINDOW?" 
in the form: 

x.,x2,YuY2 

Where x 1 and x2 are the minimum and maximum 
range, and y1 and y2 are the minimum and 
maximum domain. 

To use the default values, just press 
RETURN. 

The prompt "INTERVAL?" asks you to enter 
the interval at which to draw the tic marks. The 
default values are set in line 500 to one. 

Enter the interval in the form: 
x,,y, 

Where x 1 is the interval on the x-axis, and y 1 on 
the y-axis. 

Press RETURN to u ·e the default values . 
The relative positions of the x and y axes are 

drawn in lines 600-700; lines 800-890 draw the tic 
marks. The actual plotting of the function (lines 
I 000-1080) is rather unimpressive. The total range 
(Y2-Y l) is divided into 320 points , and the value at 
each is plotted. Should an error occur (divide by 
zero, cursor out of range), the program skips ove r 
that point. 

Line l 030 contains the function to be graphed. 

To graph another, simply change it to read: 
FUNCTION= (your function) 

Any variables in it must be "X". 
Now you are ready to graph! Try the functions 

in Appendix E for starters, and this one: 
I 030 FUNCTION= PEEK(53279) 

Press some of the console keys (START, SELECT, 
OPTION). Wow! 

A few words of warning- functions like 
f(x) = 0 will not be visible because the x-axis is drawn 
on zero. Also, if it is essential that your graph not 
be distorted, make sure that the range is twice the 
domain. 

One idea I have for improvement is to couple 
this program with a machine language routine to 
dump the screen to a printer. I'm working on that 
one right now. In the meantime, happy graphing! 

'f 0 0 GRAF'HICS 0 
'+10 REH *** INITIAL CONSTANTS *** 
500 X1=-2o:x2=20:Y1=-1o:Y2=1o:XIN=1:YIN=1 
510 LIST 1030 
520 PRINT "WINDOW <X1,X2,Y1,Y2>"l 
530 TRAP 550 
5'+0 INPUT X1,X2,Y1,Y2 
5'+5 IF X2-X1=0 OR Y2 -Y1= 0 THEN 520 
550 PRINT CHR$C125>l"INTERVAL <X AXIS,Y AXIS>"; 
560 TRAP 590 
570 INPUT XIN,YIN 
580 IF XIN <=O OR YIN <=O THEN 550 
590 GRAPHICS 8:SETCOLOR 2,0,o:sETCOLOR 1, 0, 

10:COLOR 1:POKE 752,1 
595 REH *** DRAW AXES *** 
600 XTOP=Y2/CY2-Y1>•159 
610 IF YZ< O THEN XTOP=O 
620 IF Y1 > 0 THEN XTOP=159 
630 YSIDE=A8S(X1)/CX2-X1)•319 
6'+0 IF X1 > 0 THEN YSIDE = O 
650 IF XZ < O THEN YSIDE=319 
700 PLOT O,XTOP:DRAWTO 319,XTOP:PLOT YSIDE,O: 

DRAWTO YSIDE,159 
710 REH *** DRAW TIC HARKS *** 
BOO TIC1 =XTOP-1•<XTOP > O>:TIC2=XTOP+l•CXTOP( 159) 
810 FX=INT<X2/XIN>•XIN 
820 XV = <FX-X1)/(X2-X1)•319:IF XV < O THEN 850 
890 PLOT XV,TIC1:DRAWTO XV,TIC2 
8'f0 FX=FX-XIN:GOTO 820 
850 TIC1 =YSIDE-1•<YSIDE>O>:TIC2=YSIDE+1• 

CYSIDE <31'i'> 
860 FY =INTCY2/YIN>•YIN 
870 YV=<Y2- FY>ICY2 - Y1)•159:IF YV>159 THEN 1000 
880 PLOT TIC1,YV:DRAWTO TIC2,YV 
890 FY =FY-YIN:GOTO 870 
900 REH *** GRAPH FUNCTION *** 
1000 PRINT CHR$<125>:LIST 1030 
1005 TRAP 2000 
1010 C= O:FLAG=1 
1020 FOR X=Xl TO XZ ST EP <X2 - Xl)/319 
1030 FUNCTION=SIN<X> 
10'+0 IF FLAG THEN PLOT C,(Y2-FUNCTION ) /CY2-Y1> 

•159:FLAG=O:GOTO 1060 
1050 DRAWTO C,<Y2-FUNCTION>ICY2-Y1>•159 
1060 C=C+1 
1070 NEXT X 
1080 POKE 752,0:GOTO 520 
1090 REH *** ERROR HANDLER *** 
2000 TRAP 2000:FLAG=1 
2010 GOTO 1060 ~ 

http:x.,x2.r1.Y2
http:IO<yi.10


Auto-dial I Auto-answer 
for Atari 400 /800 * 
Our MICROCONNECTION™ for the Atani· • ·~-~!!rl!Bll 
comes in two versions- the RS232 ~ 

MICROCONNECTIONTM, for 

use with the 850 • Interface 

Module (Autodial/ Autoanswer 

optional), and the Atari • buss­

decoding MICROCONNECTION™, 

which plugs directly into the com­

puter's data buss (Autodial optional ). 
The MICROCONNECTION™ for the 
Atari • - the obvious answer. 

Prices start at $199.50. 

To order you r MlCROCONNECTION, 
or for more information, write or phone: 

• Indica tes trademarks of Atari. Inc. 

Join the company o f best­
sell i g authors at Med Systems. 
We have an established marker 
spanning the free world and 
royalties second to none. We 
seek excellent games. utilities 
and app lica tions packages . 
Only the best are accepted! If 
yo u have au thored so ftware 
you feel is publishable. submit it 
to M ed Systems. Softwar 
Review Section. 

~~~~~~~~~~~~1·:=·1-~I~~-

the ffl!CfOP8!!PherC!! COf POf C!f!Of! . . . 
2643 151 st Pl. N.E. , Redmond, WA 98052 (206)881-7544 

KNOSSOS You wander a g1gannc. 3-D perspective cave. seeking the 
only door oul Somewhere. the minotaur seeks you for a grizzly meal. The 
cave 1s grapl11call represented as though you are actually there I 
Extensive graphics. sound effects. 

Atari 400/ 800 16K BASIC cassette 514 .95 
Ata r i 400/ 800 32K BASIC disk 519.95 

Scon Adams Adventures 1-9 for 24K Atans. What can we sa 7 These are 
some or lhe bestl 

Atari 400/ 800 24K cassette S18.95 each 
(The higher numbers are the harder adventures) 

COMING SOON FOR THE ATARI : Rat 's Revenge. Deathmaze 5000. 
Labyrinth. As furn 

ATARI SOFTWARE: Star Raiders 534.95. Chess 534.95. Basketball 524.95. 
Astero ids 534.95. Missie Command 534.95. Space Invaders 516.95. Super 
Breakoul 534 .95. Jo Slick Pair 516.00. 

CALL FOR OUR INCREDIBLE HARDWARE PRICES/ 

MED SYSTEMS has been publishing and d1srnbunng so ware worldwide 
since 1979 We publish onl the best! We ship w1 h1n 5 days. whenever 
possible. usuall wnh1n 21 We don't wait for "checks to clear." We know 
how hard 1 1s to wa1 for chal perfect program. We even guarantee 
satisfaction I If ou don't like our software. re urn 11 w1th1n 14 days for a 
prompl. clieerful refund. If you ha a problem. call us 10-6 EST We are 
here lO serve you. 

MED SYSTEMS 
Box 2674-Cl. Chapel Hill . NC 27514 l•J (919) 933-1990 CIC 
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Extending 
Player Missile 
Graphics 
Eric Stoltman 
Son Antonio. TX 
One of the best features of the Atari is Player Missile 
Graphics. Since it has been introduced, many 
people have started using it in their programs, 
(some improving upon it, such as Larry Isaacs). 
This article and example program will explain how 
to create excellent animation, such as a walking 
figure or a rotating ship, with just one player. 

One way to perform animation is to alternate 
players back and forth , but problems arise. What if 
the player is moved up? The other players also 
have to be moved up. This takes time. Another 
method is to alternately POKE data into the player, 
thus changing its shape. This can be done slowly in 
BASIC or quickly and easily in machine language. 
This program will compare both the BASIC and 
machine language method for changing the data 
of a player. 

After a player is set up, additional data for 
other shapes must be stored in RAM. I prefer to 
use memory locations 256 to 5 11, since they a re 
empty and are protected. This data can be manip­
ulated by setting up pointers in an array. A subrou­
tine can then easily retrieve this data and place it in 
the player 's data area. T his can be done in BASIC: 

C=O: A=PMBASE+512+YTO PMBASE+5I9+Y: 
POKE A, PEEK(POINTER(F ACING)+ C) :C = C + I : 
NEXT A 

POINTER(FACING) =Array containing addresses 
of data. 

EXAMPLE: POINTER(l) = 260, POINTER(2) = 268, 
etc. 

Or in machine language: 
A= USR(XXX,PMBASE + 512 + Y,POINTER(F ACING)) 
XXX =Address of Machine Language subroutine. 

T he machine language method is not only easier, 
but also executes I I times faster and provides 
smoother motion. 

The machine language code is relocatable and 
can easily be modified by changing the 22nd data 
element so more or less data can be poked into the 
player's d ata area. For machine language program­
mers, I have included the machine language 
listing: 

* = $0600 
CHANGE PLA 

PLA 
STA $CC 
PLA 
STA $CB 

PLA 
STA $CF 
PLA 
STA $CE 
LDY #$00 

LOOP LDA ($CE),Y 
STA ($CB),Y 
INY 
CPY #$08 
BNE LOOP 
RTS 

Line Numbers 
110-130 

Explanation 
Poke machine language subroutine for 
changing player into player . 

140-170 

180-190 
200-250 
270-330 

340-400 

Poke data for additional shapes into 
memory. 
Set up pointers to data. 
Set up player 
If trigger is pressed change player by 
machine language. 
If trigger is not pressed change player 
by BASIC. 

In addition to providing animation, this sub­
routine can move a player up or down when the ver­
tical value changes greatly. To do this, point to an 
empty area of RAM (thus erasing the player) and 
then change the vertical value and point to the 
desired data. An example would be if a player went 
off the top of the screen and, using the method men­
tioned above, quickly reappeared at the bottom. 

I should point out that many fa lse players, that 
is, data for alternate shapes, may be stored and 
rotated among the four players to provide excellent 
animation. 

10 REM BV EAIC STCl. TtW-1 
20 REM 1lE I l' IN POIHTER SHl.LD BE A I 1 
• s1tcE 'POUIT ' 1s A RESER\.El u:~o 
100 RB1 :U IHITHt.IZATI~ U 
110 FCR A=1536 TO 1560: READ I : POKE A, I : H 
EXT A:REM POKE DATA FOR l'KHHE L~ 

9.BRCl.ITIHE IHTO MEtORY 
120 REM U troiIHE LANGUAGE DATA ~* 
130 DATA 104, 104, 133, 204, 104, 133, 203, 104 
,133,207,104, 133,206,160,0,177,206,145,2 
03,200, 192,8,208,247, 96 
140 REM :tt ADDRESS OF PLAYER DATA ii 
150 FCP. A=260 TO 323: REF-0 I : POKE A1 I : ~EX 
T A=REM POKE ~TA INTO PROTECTED RAM 
155 REM :tt PLAYER DATA ** 
160 DATA 28,62,62,28,73, 127, 73,65,7,23,3 
9,88, 154,36,8, 16,240,38,47, 127,47,38,240 
, 0,16,B, 36, 154,88,39,2317 
170 DA1A 65,73, 127,73128162, 6212818, 1613 
616'9, ~~1 228, 232, 2241 15,100, 244, 254 , 244, 1 
00, 15, 0,224 .• 232,C.'28,26,89,36, 16,8 
180 REM :U POINTERS TO DATA ** 
190 DIM POHITER<8 ): FOR A=l TO 8: READ I : P 
OltHER< A )=1: NEXT A: DATA 260, 268, 276, 284, 
292, 300, 3081316 
200 REM :~; SETUP Pl.AYER )~ 
210 GRAPHICS 0:POKE 752, l:POKE 710,0=POK 
E 559,46 
220 A=PEEK< 106)-8:PIJKE 54279,A:POKE 5327 
7 I 3: Pf'BA'3E =2~A : POKE 53256, 1 : X=l 24: '1'=48 



ATARI® 
SOFTWARE 

By PMS 

MUL Tl -PURPOSE BUSINESS 
PACKAGES FOR ATARI® 800 

• General Ledger 
Receipts, Disbursements, Balance Sheet, Income Statements. 
General Journal, and more for small to med ium businesses 

• Cashier · Inventory Control 
Polnt-of-salo retail cashier with Inven tory control In one p0werful 
package - or use Inventory Control alone I 

• Accounts Payable and Receivable 
S•ibsldlary Journals to Integrate wi th General Ledger 

•PMS can help design a complete business 
system speclflcally for you - call for details ! 

DISTRIBUTED BY 

IMAGE WORKS 
SOFTWARE 

MC · VISA Accepted 
S'Z.00 shipping & hand lino 

add S 1.00 for COO 

3124 South Parker Road 
Suite C-222 

Aurora, CO 80044 

(303) 600-6372 
Orderllne 9. 7 MST 

Free catalog on request 

~ Atari Is the Trademark o f Atari. Inc . Dealer Inquiries Invited 

Colorado residents add appropriate tax 

OCTOBER SPECIALS 
good thru 11/ 15181 

25% OFF ANY CRYSTALWARE (Atarl 800 / 48k dlsk) In stock 
Fantasyland $45.00 • WWII! $22.00 • Mars $30.00 • call for o thers 

ALSO INTEC & AXLON MEMORY BOARDS! 
32k INTEC $145.00 • 48k INTEC $245.00 • 128k AXLON SCALL 

A collection o f 10 chollt!n9in9 progromt crea ted to p rovide o uniqur 
rntr r loinme,, t volve - o ,,d 2 pen onol l buJineu program\ with b,ood 
funct ior.ol va lue. In di'~ ond 1or co u etle O \ ind icated . 

G AMES • HEllCO PTER 8ATH E Req . - l 6K RAM /Cou e tte 
- 161( RAM / Di•k 

• HO RSE RACI NG Roq. - 16K RAM/ Con • tlo 
- 16 K RAM/ Dhk 

• KENO Rtq. - BK RAM Couelle 
-16K RAM Oho 

• LIG HfNING eous Rrq. - 16K RAM ICour t1c 
ond REACllON - 24K RAM/ Di•k 

• THE MAD MAR6LE Rtq. - SK RAM/ Co u e lle 
- I 6K RAM/ O;sk 

• MUSIGAME (2 G omes) Roq . - 161( RAM / Couellt 
- 2'K RAM / Q;,k 

• SUPERMASTER Req. - SK RAM / Cou e lle 
- 16 1( RAM/ Di•k 

• TAG R:eq. - 16k SlAM /Co uette 
- 16 1( RAM/ Di•k 

• lRACTOR 8EAM Roq. - BK RA.M/ Cou et te 
- 16K RAM/ Di>i< 

• WAR AT SEA Roq. - l 6 K RAM / Co ne ll• 
- 1 •K RAM/ Dhk 

BUSINESS • CC A Doto 
Morroge ment Syst• m Roq. - -4Bk RAM 0 ;1k 

• l ffiER W RITER Roq. - 1 • K RAM IDh~ 

Mo 1lerco1d & VISA Ac(epted 

238 Exchange S t .. Chicope-e. Mo u ochus,ell t- 0 101 3 
(413) S92 .. 761 

• Oeole r And Oi,tribulor Jnquiriet- lnvhed 
• Closed Mondoyt - Open Doily 'Til 5:30 - f ridoy1 ' Til 8 

$ 9.95 
IA.95 
9.95 

1• .95 
9.9S 

IA.9S 
9.95 

IA.95 
9.95 

14.95 
9.95 

IA .95 
9.95 

U .95 
9.95 

14.95 
9.95 

l•.95 
1'.9S 
19.9S 

99,95 
19.95 

SOFTWARE 
for the AT AR I 800* 

and ATARI 400* 
from QU'ALfTY so JIRE 

STARBASE 
HYPERION'" 
By Don Ursem 
Become absorhed m this 1ntrt· 
gumg. onginal space s1mulahon 
of war to the far future. Use 
strategy 10 defend a front hoe 
Stai Fortress agamst invasion 
lorces ot an alien empire. You 
create, deploy. and command a 
lteet ol various classes ol space 
ships, while managing limited 
resources 1ncludmg power 
generators. shields and probes 
Real time responses are 
sometimes requued to lake 
advantage of special tactical 
opportunities. Use of color, 
sound. and special graphics 

add lo the en1oymen1ol 1h1s program. Al least 24K of RAM 1s requued. 
On Cassette - S19.9S On 01slftte - S22.95 

NAME THAT SONG 
By Jerry White 
Here 1s great enlertamment for everyone• 
Two players listen while the Ala11 starts 
playing a tune. As soon as a player thinks 
he knows the name of the song, he 
presses his assigned key or 1oystick 
button Thete are two ways to play lhe 
first way requ11es you 10 type in the name 
ol the song Optionally, you can play 
mull1ple cho1Ce, where the computer 
asks you to select the litle lrom lour poss1b1t1hes The standard version requires24K of 
RAM (32K on diskette) and has over 150 songs on 1t You also get a 16K version that has 
more than 85 song>. The mstruc1tons elplain how you can add songs to the program, ii 
you wish. W11tten in BASIC. 

On Cusette - Sl4.95 On Diskette - 117.95 

QS FORTH 
By James Albanese 
Want lo go beyond BASIC1 The remarkably effrcoentfORTH programming language may 
be 1us1 tor you. We have taken the popular hg·FORTH model from the FORTH lnteres1 
Group and e>panded It Jar use w1lh the Ata11 Personal Computer. Best of all we have 
v.nllen substanlial documentation, packaged 1n a three rmg bmder that mclodes a 
tuloual introduction to FORTH and numerous eiamples QS FORTH is a disk based 
system that requires at leasl24K of RMI and at least one disk dnve. Five modules thal 
may be loaded separately from disk are the hg·FORTH kernel, extensions to standard 
lig·FORTH, an on·screen editor. an t/ O module that accesses Atari's operaltng system. 
and a FORTH assembler. 

Otskette and Manual - S79.95 Manual Only - $39 95 

FOR OUR COMPLET£ ltHE OF AlARt SOFTWARE 
PLEASE WRITE FOR OUR CATALOG 

ASK FOR QUALITY SOFTWARE products al your favorite computer store. If necessary 
you may order directly from us. MasterCard and Vrsa cardholders may place orders by 
calling us al (213) 344·6599 Or mail your chec~ or bankcard number lo the add1ess 
above Caillorma residents add 6't sales tax Shrpprng Charges: Within Norlh Ame11ca 
orders must include SI.SO for sh1ppmg and handlmg. Outside North America the 
charge for airmail shipping and handling 1s SS 00. Pay in U.S. currency 

•1od1cates uademu ks ol Al~n 

http:INTEC$145.00
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23~1 FOF: A=F't'18ASE +512 TO Ft18A:3E +640 : POf(E 
A .. 0 : HD::T A 
24~1 POKE 5324<:: , 124 : POl<E 704 , 12 : F AC I t·lG= 1 
25~1 C=0: FOF: A=PMBA:::E+512+\' TO F't'18~6E+519 
+'·i' = POKE A, PEEK< PO 1 mm:: FAC 1 t·lG ::.+c ) , c=c + 1 = 

tU~T A 
270 F:Et1 t:t t"lACHrnE LANGUAGE CHAMGE :(~ :~ 
275 IF ~::TF~ IG(0)= 1 THEt·~ 34vj 
'-'80 POSITIOM 5,5=? "~CHIME LAHGUAGE" .; 
285 J='.;T I CK( 0 ) 
290 IF .J=15 THrn 270 
300 IF ._1=11 THEM FAC rnG=FACWG-1 : IF FACI 
t-L< 1 THEH FAC I HG=8 
3rn IF ._1=7 THEM FACHlG=FACrnG+l : IF FACHl 
G>::: THEll FACHlG=l 
3Z'0 O=U:3ft:( 1536, F't'£A:3E+512+Y, P01HTERff ACI 
~;)) 

330 GOTO 270 
340 ~:EH :H BA:; IC CHAMGE :tJ.;: 
345 IF STRIGC ~1 )=0 THEM 270 
3.50 POSIT !OH 5 .. 5 : ? II E:Fl'.3 I c 
355 J=ST I CK( 0 ) 
360 IF J=15 THEI~ 270 

II • 
I 

370 IF J=ll TIU! FACIMG=FACI NG-1 : IF FACI 
!{;{ 1 nu~ FAC HlG=8 
380 IF .J=7 Tl·EH FR;rnG=FACrnG+1 : IF FACIH 
G>8 TIEN FACIHG=l 
390 C=0 : FOR A=Pt'SASE+512+Y TO PMBA%+519 
+'f:POKE A,PEEK(P0HlTER( Ffi:lNG )+() :C=C+1 : 
tEXT A 
400 GOTO 340 

educalional software for the ATARJ" educallonal s oftware for the APPLE= 
.. + l HIDDEN WORDS i 
::s A word·search program for the AT ARI• . ,., 
~ Mo e your character over the letters ~. 
~ 11100,,u sa •Huo 1 E"'• oslM that spell your word. Words may be read g 
I; ~m~~m~~~~g~~:;g from le~ righl up, down. or diagonally. ; 
~ ~~~g~~~~~~~~' 6~g~~~ • For one or two players .. ~ 
-s i ~6 r~~~~~~!~~z~:~~~ • Four levels of play a: 
.... ,,...,sorovNxuu,o•Mu 1" • Comes with word base of the most ; 
,£ cE~ • ' "!. ',~'.',sPr'" frequently misspelled words. ~ 
~ 40 86 

• Requires JOYSTICKS ; 

~ 24K BASIC. Grades 1 ·8+ . .. $17.50 " 

i SPATIAL RELATIONS i 
'.;l e Designed to help the child learn words 
~ · that indicate size and placement Units 
"' cover. big/ small, tal l/short righ le~ 
~ high/ low. over/ under, in/ oul Requires 

one joystick. Minimal reading. SIDE 
1WO REQUIRES NO READiNG · Use ~ 

a. 
~ with Type-'N·Talk"' speech synthesizer. 
~ 16K BASIC. Preschool· I .. . . $17.50 ... 

For the ATARJ' 

THIS IS-

BIG 

.. a. 
c ,., .. 
c:: 
0 
::s 
e!. 

"' 0 

~ 
; 

.E Type-N'~ Talk'"*** speech syn thesizer (VOTRAX) . ~ 
~ Let your com puter talk with one of the easiest lo use speech ~ 
'E synthesizers on the market f;; t Req";"' RS~H: E. S.i. S. $375.00 : 

~ P.O. Box 147 •Garden City, Ml 48135 ~ 
"' or call (313) 595-4722 for C .. 0 .. 0.. g 
~ Some T. H.E. S.LS. software is now available for th e APPLE II+ e!. 
t; DEALER INQUIRIES WELCOME ~ 
"'- Please add. s 1.50 shipping/handling. S 1.50 for C.O.D .. Mich. res. add 4't sales tax. W 
"' WRITE FOR FREE CALALOG ~ 
'5 •ATARI 1Sllddema1k of A1arUnc. ••APPLE is trademark of Apple Computer. Inc. ·· "T ype- N· falk ~s I'\ 
(5 traderTh.}fk d Votrax. O 
';;Je""lJOS 1euone:inpa ... +II 3lddV alfl JOJ aie""lJOS 1euone:mpa . IW.LV :nn~ 

ATARl*SOO*OWNERS 

PLUG IN AND GO I 
The Ax ion RAMDISK Memory System pro idc1 I 28K of 
RAM memory which c.111 be ut il i1ed as ,in ,1ddition,1f di1k 
device ur h .. 1nl.. sc lect.ih le R M mcmor 1 The DOS supplied 
with the sys tem .1llow1 \OU 10 u1 ili1c the R1\MDISK Memory 
Sy1 l l'm '" .1 d i1!.. ck, ice in con1unc1ion with our Al.tri IO·· . 
The 1y,IL'm I\ up to 20 lrmc' f.t\tcr th,tn the A1 ,1ri 810 .ind i' 
wmp.11 ihl c with c "t ing At.tr i 800 ,o ft w,1 rc. A' U\cr 
memory, the Rl\MDISK Memory System is org.1ni1ed JS 

eight (8) 16K hdni..,. Thl' system i1 inst.riled with two I 6K 
RAM module' >:iving you .r I 60K l\t.1ri 800 1y>lcm. Drop 
hy your loc.tl com puter store for .1 t.f cmons1r,11ion or con 1,1c1 
l\xl nn lrl< . for more inform,11ion. 

• Indica tes TracJemark of A tari , Inc. 

• Plug·in Compatib ility 

• 128K Byte of RAM Memory 

• Comp.ttible with existing A1 ,1ri 800 Software 

• Ctn he u1ili1cd JS Jn additiun.il disi.. · functi on for 
functi on, up to 20 times f.111cr th.in the Atari 800 

• Include\ DOS Memory M,m,1gcmcn t Soft wJrc 

• Can he util itcd as Bank Sele ctab le User Memory 

• Guld Pl.ti ed Con tac ts -A.. 
• 90 D.1 W.irr.1nty :(A. 

170 N. Wo lfe Road ::¥a 
Sunnyvale, CA 94086 

( 408) 730-0216 

A><LON 

http:Jdditiun.il
http:T.H.E.S.LS
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Atari 400/800 
Variable Name 
Utility 
Arthur McGraw 
Whiteha ll, OH 

For compactness, Atari BASIC stores the AT ASCII 
strings of variable names in a table called the vari­
able name table . The program needs only a one 
byte refe rence to the variable name table to deter­
mine the desired variable name. This allows the 
programmer to use long desci-iptive va riable names 
as the AT ASCII string i stored onl y o nce, regard­
less of th number of time · that variable name i 
used in the program. 

When studying a program it is sometimes 
desirable to know what variable names are already 
in use. This utility will display the contents of the 
variable name table. 

User Instructions 
1. Clean out the computer' memory using the 
"NEW" command. 
2. Type in the variable nam table dump 
utility using line numbers that you do not 
normally use in writing BA IC programs. 
Modify the GOTO statements in lines 6 and 7 
if you do not use my numbering scheme. 
3. ave the utility on Lape or di ·k using the 
"LIST" command. 
4. Read in the desired BASIC program. 
5. Read in the variable name table dump utility 
using the "ENTER' command . Thi will over­
lay yo lll- program with the utility program. 
6. Start the utility by entering 'GOTO x" 
where "x" is the first line number of the utility. 
7. Observe the variable name table as it prints 
on the scr en. The last cha racter of each vari­
able name will be printed in inve rse video. 
l POKE l664,PEEK(l30):POKE l665,PEEK(l31) 
2 IF PEEK (1664) =PEEK(132) THEN IF PEEK (1665) 

= PEEK(l33) THEN?: STOP 
3 ? CHR$ (PEEK(PEEK(l664) + 256*PEEK( 1665))); 
4 IF PEEK (PEEK(l664) + 256*PEEK(l665)) > 127 

THEN PRINT " "; 
5 IF PEEK(l664)=255 THEN POKE 1664,0: POKE 

1665,PEEK(1665) + 1: GOTO 2 
6 POKE 1664,PEEK(l664)+ l: GOTO 2 

Address List 
130,131 

132,133 

Contains the address of the start of the 
variable name table. 
Contains the address of the end of variable 
name table + l. 

1664, 1665 Pointer used by variable name table dump 
routine. The pointer is stored in memory 
that is not used either by the operating 
system or by BASIC. 

Line Description 

1 Set up pointer. 
2 Check if done. 
3 Print one character of variable name. 
4 Print space if last character of variable 

name. 
5-6 Increment two byte pointer. 

Notes 
1. Normally, the variable name table contains 
names no longer used by the program. Because 
these variable names occupy memory area, it 
would be desirable to remove them . Unu ·ed 
variable names can be r moved from the vari­
able name table by saving the program with the 
"LIST" command, clearing memory using the 
"N EW" command, and then reloading the pro-
gram u ing the "E ER" command . 
2. If you do not have room to add this utility, 
you can delete as many lines of your program as 
needed by typing in their associated line 
numbers followed by RETURN. Deletion of 
program statements in this manner will have no 
effect on the variable name table . 

World Class 
Your ATARI is a world class personal computer. But you 
need great software in order to exploit its capabilities. 
And you need information about how it all works . 

IRIDIS is a series or software packages that will help you 
enjoy and understand your ATARI more fully. The 
programs are outstanding , just as you would expect from 
the people who have published 23 issues of the widely 
accla imed CURSOR Magazine for the Pet since 197B. But 
IRIDIS is more than just a collection of excellent 
programs. IRIDIS #2 comes with a 56-page manual that 
has clea r, detailed explanations of how each program 
works. The explanations tell you line-by-line what each 
program does. and how it does it. 

IRIOIS and your ATARI : A winning team. World Class! 

IRIDIS 112- Fond ed it and Knotwork programs. 
Includes 56 page User Manual. 
$15.95 Casseue, $18.95 disk. 
Maslercharge and Visa welcome. 

Published By: 
THE CODE 
WORKS 

Box 550 
Goleta. Cr\ 93116 
805-683-1585 
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Insight: 
Atari 
Bil l Wilkinson 
Optimized Systems Softwa re 
Cupe rtino. CA 

Last month we explored the possibilities inherem 
in lhe fact that Atari BASIC supports addressable 
DAT A statements. This month we will tackle a 
related subject. It will be fairly obvious that the 
techniques presented in these two articles can help 
one write a fast yet complex adventure game on 
the Atari. However, it would be most interesting LO 

me LO see what other uses you reade1·s make of 
these ideas, so start those ca1·ds and letters corning! 

Nonexistent Subroutines ... Or 
Having Fun While GOSUBlng Nowhere 
Purists should probably not read thi section: we 
will plumb depths that advocates of structured 
programming would never sink to. Just as Atari 
BASIC allows the code RESTORE <expression >. 
we can also use GOTO <expression> and GOSUB 
<expression>. (Don't worry about the notation: 
<anything> just means that "anyth ing" is an English 
language word instead of a reserved BASIC word.) 
Allowing GOTO and GOSUB to refer to arbitrary 
expressions instead of absolute line numbers is 
unusual in BASICs (and well nigh impossible in 
most other languages), so perhaps the power of 
this capability has never been fully realized. We 
will try to make a few inroads. 

Before we get into the more exotic part of our 
discussion, let us note the most obvious advantage 
of "line number expressions" : self-documenting 
code. How much more meaningful it is to be able 
to code GOSUB CALCULATEPAY instead of 
GO UB 13250 !! Admitted ly, with Atari BASIC 
one must first have written LET CALC LATE­
PA Y = 13250; but that is a s1nall price to pay for 
the added readability. Fair warning: there is one 
drawback to this trick. Atari BASIC allows only 
128 different variable names. Norn1ally that is a 
very big number, but naming every subroutine or 
section of code can eat up variables in a hurry. Be 
judicious in your choice of which routines are 
worth naming. 

Now it is time for our main topic. And, thus, 
time for an example program. Study the example 
carefully before conti nuing with this text. 

Lines 1000-1030 are simply set-up and initiali­
zation, one time operations. Lines 2000-2260 con­
stitute the main loop of the program (in fact, in 
this simplistic example, this is an endless loop). 
First, the user is asked for a verb. If the I NP T 
verb matches one in the DAT A list, it is assigned 
an appropriate verb number. The process is re­
peated for a noun. In an actual adventure game, 
the user would presumably be asked for "VERB 
NOUN" via a single INPUT; the program would 
then have to parse the request into the separate 
words. 

At line 2200-2260 we exhibit the trick that this 
article is all about. To understand what happens, 
let us follow through what would happen if the 
us r had requested "KISS BABY." 'KISS" is ve1·b 
number 2 and ''B BY'' is noun number 3, so al 
line 2220 we attempt Lo GOSUB to line I 0000 + 2* 
I 000 + 3* IO ; that is we attempt to GOS B 12030. 
Lo and behold, line 12030 causes the message 
"YOU HA VEJ ST BEEN ELECTED MAYOR" 
to p1·int out. When the routine RETURNs, we 
GOTO LOOP and do this a ll over again. 

But wait: suppose the user had typed "LOOK 
BABY." That phrase evaluates to verb I and noun 
3. so we try to GOS U B I I 030 ( 1 0000 + I* I 000 + 
3*10). But there is no line 11030! All is not lost: 
note that on line 22 10 we first TRAPped to line 
2250. The attempt to GOS B I I 030 will trigger 
the TRAP and we indeed will continue execut ion 
at line 2250. Here, w attempt to GOSUB to line 
10000 + 1*I000, effectively ignoring the noun. We 
succeed in executing line 1 I 000, the "default" 
routine for the verb "LOOK," and find that the 
computer sees "NOl HING SPECIAL ' about this 
baby. 

The power implicit here is perhaps not obvious. 
But consider how easy it is to add new verbs and 
nouns to this program. Consider how easy it is to 
provide for as many or as few special verb-noun 
combinations as you wish. And. finally, look how 
liule code is used! 

Note that this program expects there will be a 
routine for each valid verb (it's only sensible: why 
have a verb in the DATA if it doesn't do anything)? 
Another TRAP statement, at line 2250, cou ld allow 
for omitted verbs. By the way, with the prognun 
written as it is, there is no way to get to line 2250 
with the error TRAP system still active. Atari BASIC 
alwa ys resets any TRAP when it is triggered (this is 
so that you can 't accidenta lly fall into endless TRAP 
loops). 

The techniques discussed in this and prior 
articles have actually been used to write a "PICO­
ADVEJ\TURE." The most amazing aspect of the 
program is the speed with which it respond : it 
seems as fast or faster than even machine language 
adventures. Try it. Le t us know about your efforts. 
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Drawing Tablet 

VersaWriter operates on a simple principle, 
but produces graphics which match or exceed 
those of other digitizers. Its rugged yet 
precision construction makes it easy to use 
and trouble free. Operation is mastered in 
minutes. It plugs directly into your ATARI 
personal computer. 

FOR ATARI PERSONAL COMPUTERS 
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Suggested Price $299.00 

Graphics Software 

Easily the most capable, complete, 
and usable graphics software for 
ATARI personal computers available. 
Designed for hobbyists, but engineers, 
artists, doctors, and educators are also 
finding exciting ways to expand their 
computer's value with VersaWriter. 

UNIQUE OFFER 
Send us YOUR disk and $1. We will promptly 
return the disk with a slide package of 10 color 
pictures drawn with VersaWriter. 

:-D - Encio-;ed i; $1 ;; ~di;.- - - -
I Send me the slide package. 

I 0 ATARI 0 APPLE II 
I D Send more information including 

1 
VersaWriter dealers in my area. 

I DEALER INQUIRIES INVITED. 

!~~~~~~~~~:----~~~~~~~ I NAME 

l~~~~~~~-----,A=oo=Re=ss~~~~~~~~ 

I 
I ~ ~ & ------------------Versa Computing, Inc. • 887 Conestoga Circle • Newbury Park, CA 91320 • (805) 498-1956 
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Unreadable Programs 
There follow two program line. that can be added 
to any existing Atari BASIC program and which, 
when executed, will make a program virtually 
unLI Table. The first line simply changes the 
names of all our variables LO RET RN characters, 
and can be used with or without the second line. 
The second line actually produces a BASIC SAVEd 
program that can only be RUN - not LISTed, 
LOADcd , etc. 

Atari BASIC version: 

32766 FOR I =PEEK(l30)+ 256*PEEK(l31) TO 
PEEK(l32) + 256*PEEK(l33): POKE 1,155: 
NEXTI 

32767 POKE PEEK(l38) + 256*PEEK(l39) + 2,0: SA VE 
"<filename>": NEW 

BASIC A+ version: 

32766 for i =dpeek(l30) to dpeek(l32): poke i,155: 
nexti 

32767 poke dpeek(l38) + 2,0: save "<filename>" 
:new 

To us these gems, simply enter them and 
then type GOTO 32766. The line numbers are not 
important , but the second line mu t be the last line 
of the program. To use the 1·esulting program, 
simply type RUN "<filename> ". The program 
should 110/ end with STOP or E D; instead, it 
should ex it via TEW (yes, "NEW" can b u. ed 
from within a program). h <fil enam e> ma ' be 
"C:", but CLOAD will not work ( 1ou must use 
R N"C:"). 

VARIABLE,VARIBLE,VARABLE 
Perhaps one of the more common mistakes when 
using the long variable names allowed by Ata1·i 
BASIC is to make a typo when entering the name 
(I tend LO leave off the plural , "s"). How to knm,· 
you have committed thi sin ? Tr the following 
program -cgment: 

Using Atari BASIC: 

32700 I= 0: FORJ =PEEK(l30)+ 256*PEEK(l3 I) TO 
PEEK(l32) + 256*PEEK(l33)-l 

32710 IF PEEKU) < 128 THEN PRINT CHR$(PEEK 
UH ; : GOTO 32730 

32720 PRINT CHR$(PEEKU)-128): I= I+ I 
32730 NEXT J : PRINT: PRINT I ; "VARIABLES 

IN USE" : STOP 

Using BASIC A+: 

32700i=O:forJ=dpeek(I30)todpeek(l32 +I : print 
chr$(peek(j) & 127); 

32710 ifpeek(j) > 128: print: i=i+ 1: endif: nextj 
32720 print : print i ; "variables in use" : stop 

It ' 'oulcl be ad\'i able to LIST this progrnm 
segment w DISK or CAS ETTE and then ENTER 

it into any program that needs it. To u e, simply 
type GOTO 32700 ; all your variable \\'ill be listed 
and a count displayed. Obviously, this output 
cou ld be sent to the printer by first OPEN #7,8,0. 
"P: " and then rep lacing a ll the PRI NTs with PRINT 
#7. If you do this , it is ad vi able to CLOSE #7 
befo re the STOP. 

1000 REM ***** SET UP ******** 
1010 DIM VER8$(1>,NOUN$(1),TEST $ (1) 
1020 VERBDATA=9000:NOUNDATA=9100 
1030 LOOF'=2000 
2000 REM ***** MAIN LOOP ****** 
201 0 PRINT "GIVE ME A VERE: "; : INPUT VERE:$ 
2020 RESTORE VERBDATA!VERB=O 
2030 FOR CNT = l TO 3:REM CHANGE TO MATCH DATA 
2010 READ TESTS 
2050 IF TEST$ =VERBS THEN VERB =CNT!CNT=99 
2060 NEXT CNT 
2070 IF NOT VERE: THEN PRINT "INVALID VERB": . 

GOTO LOOP 
2100 REM VERB DONE, DO NOUN 
2110 F'RINT "GIVE ME A NOUN ";:INPUT NOUNS 
2120 RESTORE NOUNDATA!NOUN=O 
2130 FOR CNT = 1 TO 3!REM CHANGE TO MATCH DATA 
2110 READ TESTS 
2150 IF TEST$=NOUN$ THEN NO UN=CNT:CNT=99 
2160 NEXT CNT 
2170 IF NOT NOUN THEN PRINT "INVALID NOUN"! 

GOTO LOOP 
2200 REM ***** THE TRICKY STUFF ***** 
2210 TRAP 2250 
2220 GOSUB 10000+VERB*1000+NOUN*10 
2230 GOTO LOOP 
2210 REM WE GET TO 2250 ONLY ON TRAF' 
2250 GOSUB 10000+VERB*1000 
2260 GOTO LOOP 
9000 REM A LIST OF ALL VERBS 
9010 DATA LOOK,KISS,DROP 
9100 REM A LIST OF ALL NOUNS 
9110 DATA ROOM,BEAR,BABY 
10000 REM *************************** 
10010 REM * THE VERB-NOUN ACTION * 
10020 REM *************************** 
11000 REM >> > LOOK <<< 
11001 PRINT "I SEE NOTHING SPECIAL":RETURN 
11010 PRINT "I SEE A WINDOW AND A DOOR"! RETURN 
12000 REM >>> KISS <<< 
12001 PRINT "THAT'S SILLY , , , E:UT SMAC~{": RETURN 
12020 PRINT "BEAR E:ITES OFF YOUR LIPS" :RETURN 
12030 PRINT "YOU HAVE JUST BEEN ELECTED 

MAYOR"!RETURN 
13000 REM >>> DROP <<< 
13001 PRINT "HOW? I COULDN'T HAVE LIFTED 

THAT,":RETURN 
13 0 3 0 PRINT "IT'S A E:OUNCING E:AE:Y BOY! ! " 

!RETURN 

TOLL FREE 
Subscription 
Order line 

800-345-8112 
In PA 800-662-2444 
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PREMIUM 
SOFTWARE 
FOR YOUR ATARI 

ARCADE GAMES 24K disk; 16K cassette; Joystick required 

COMPUTE! 

Add these HIGH RESOLUTION, REAL-TIME. ANIMATED games to your software arsenal. Get 
FAST ACTION and FULL SOUND GRAPHICS that take advantage of the unique features of 
your ATARI. Enjoy challenge that requ!res strategy and skill. 
SPACE CHASE Fly aga inst intelligent invader clones. Arm Yourself with Nuclear Defense 
Charges and play with or without Defense Shields. En joy this act ion-packed multicolor 
space odyssey. Displays top score, number of planets saved and number of galaxies 
conquered. $14.95 cassette; $19.95 disk 
TIMEBOMB Meet the challenge of this fast moving animated race aeainst time, enemy 
aircraft and enemy bombs as you attempt to oisarm timebombs set to explode ammuni· 
lion depots. Avoid aircraft of varying sizes and speeds - and their bombs. Choose one of 
ten Day or Night Missions. Use from one to four Joysticks. Any number can play: top 
players listed on scoreboard . Sl4 .95 cassette: Sl9.95 disk 
DATA MANAGEMENT 
FILE-IT With this startup database system you can file and rr.anage personal information 
and data. Use this database system to create. sort, store, and manipulate information such 
as appointment calendars. address or telephone data. credit or charge card records, stock 
investments. medical or prescription information. hobby, coupon or other types of 
collection 1nformaton ... and more. With a printer you get l or 2 across mailing labels, disk 
jacket inventory covers and neatly written copy of all your data files. Comes with well 
documented instruction manual explaining basics of computer fili ng. Fast and easy to 
use. Holds 100+ records in 24K and over 300 in 40K. Requires minimum of 24K and one 
disk drive. Pinter optional. $34 .95 (Disk Only) 
FILE-IT 2 An upanded database sy;tem which extends FILE-IT, provides the following 
additional capabilities. User controlled data selection for creating subfiles from main data 
files. Random access file updating for label and financial data files. Financial entry and 
report generator programs provide data selection by code(s) and / or date(s). Monthly bar 
graph progra m generates visual pictures of selected data on screen/printer. Requires 1 
disk drive. minimum of 24K RAM. and an 80 column printer. Supp~ns single or multiple 
disk drives. Includes detailed documentation. users manual and utility programs. S49.95 
EDUCATIONAL/ENTERTAINMENT 
MY FIRST ALPHABET Will give your youngster an unparalleled learning experience. 
Complete w1 h melodies and th11ty-s1x professional drawings, children see pictures and 
hear tunes with letters and numbers of their own choosing or the ones you choose to 
show Package includes a GRAPHICS EDITOR for creating, editing and VIEWING your own 
custom drawings in real time. Use drawings with any basic program or as part of MY 
FIRST ALPHABET. Instruction manual included. Minimum of 24K and disk required. 
S29 95 
WORDGAMES This package 1s 1am-packed with hours of fun and challenge. Wordgames 
contains GUESSIT WORDJUMBLE and POSSIBLE. GUESSIT. a deductive alphabetic 
reasoni ng game 101 I or 2 players can also be used lor teaching or learning dictionary 
look-up skills Comes with 60 word vocabulary. WORDJUMBLE 1s a multiple word 
descrambling puzzle with play-on-word hints and mystery answers. Comes with 20 
puules lnslruct1ons show how to subst itute your own words and clues. Use POSSIBLE as 
a word game tool to assist creating or playing word or letter scrambl ing games by showing 
al l comb1nat 1ons of letters you supply. If you like word games you will love this package. 
16K cassette $14 .95. 24Kd1sk $19.95 
UTILITIES 
PROGRAMMING AIDS PACKAGE I Is four utility programs to help increase programming 
eff1c1ency and learn more about your computer. RENUMBER handles references and lftll 
variables. Generates Diagnost ic Tables for programming error detection. PROGRAM 
DECODE R. DECIMAL TO BCD and BCD TO DECIMAL programs give you a practical way of 
studying internal program representation and ATARI number-conversion procedures. 
Comes with comprehensive users manual. 16K cassette $14.95; 24K disk $19.95 
SWIITT UTILITIES Make · programming time more efficient; increase programming 
productivity. Includes all of PROGRAMMING AIDS I plus has REM Remover , Variable 
Lister. D1sklist. DOS Caller (access DOS Utilities with program in core). MENU/ SELECTOR 
(to run programs 1n either saved or listed format) and Custom Print (for preparing 
condensed and indented program listings on either EPSON MX-80's or ATARI 825 
pri nters). (Listings skip page perforations and title ill!d number pages.) Minimum of 24K 
disk system required . $29.95 
DISKETTE INVENTORY SYSTEM Use this system to gain control of your expanding 
disk/ program inventory. Quickly get locations of single or multiple copies of your 
programs and all your valuable files. An invaluable tool. this system is easy and 
convern ~nt to use and to update. 24K disk system required. $24.95 Printer suggested. 
GRAPHICS EDITOR (refer to MY FIRST ALPHABET.) 

••••••••••••••••••••••••••••••••••••••••••• 
SWIFTY DATALINK High Quallly Smart Term inal Communications program. Easy to use 
Multi-Option, Menu Driven. Full performance upload Ing/downloading. Printer dump, screen 
dump and disk search options. Use as remote terminal. Send/receive and atore programs 
and data flies. Save on connect time charges with commercial servlces ..... $34.95 
Requires: 24K RAM! 810 disk drive, 850 Interface or equivalent, 830 or other 300 baud 
modem. (Printer Opt onall 
SEND CHECK OR MONEY ORDER TO: 

SWIFTY SOFTWARE, Inc. 
P.O. Box 541 Melville, New YOl1t 11747 (516)549-9141 

N.Y. RHldenta add 7'/• % &alH lax 
SEND FOR FREE CATALOGUE 

Computer Software 
HORSEWORD DERBY TM 

tPlayer against the compuler 
t Action graphics 
t Attractive colors and sounds s1 995 
tFour levels of play 

AVOID .. THE BEST PLAYER WINS" 
1 or 2 Player ACTION SPACE GAME 

t Great color, sound. graphic combina1ion 
t5 play variations 
tKeep sl11p in quadrant while lrying to s1 995 

blast everyone. (including opponen1) 

TRI BOMB ACTION GAME 

s19u5 tl or 2 player game ... just try to beat 
the computer. ·5 levels of play 

'ATARI REGISTERED TRADEMARK OF ATARI, INC. 
ALL ATARI 2600, 800 & 400 CARTRIDGES & 
SOFTWARE, HARDWARE. JOYSTICKS, 
PADDLES ETC. SEND FOR CATALOG. 
'Requires l&K RAM 
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Overview: 

''Letter Perfect'' 
Word processing 
On The Atari 
This is the first COMPUTE! Overview. W e f eel that our 
readers deserve the rnost objective, comprehensive analysis 
of new products possible. We have established review 
panels, each consisting of three reviewers whose bach­
ground qualifies them to analyze new items of software or 
hardware. 

To better prepare you for your buying decisions, and 
to present fair reviews, we collect the three independent 
ofJinions of our panelists into one Overview. Lawyers will 
lest legal paclwges in the environment of a legal office, 
doctors will test medical systems, and this issue's Overview 
panel is made up of professional writers. We believe that 
you will find COMPUTE! Overviews complete, informa­
tive, and balanced. - KEM 

The "LETTER PERFECT" program by LJK 
Enterprises, Inc . is one of the first word processor 
programs for Atari. It requires 24K of memory 
and one disk drive· and costs $149. 

The program is very well documented , and 
easily fo llowed, with 85 pages of instruction and 
indexing. This material is supplied in a handsome 
binder. 

As the manual states, the control fun ctions are 
relatively simple to remember (Control A fo1- "go 
to beginning of a line ," for example, or Control Z 
for "go to the end of a line ," and control T for "go 
to the top of the page") . This doesn 't mean you can 
remember all 42 functions after one sitting, of 
course, but the letters are not just utilized arbitrarily 
and it doesn' t ta ke long to catch on. (See Table I). 

In its present format, Letter Perfect is 
configured for the Atari 825 Printer and the Epson 
MX80. 

The Epson will not per mit underlining, sub­
scripts or supersc ripts , but the program does permit 
use of standard, condensed , and enhanced fonts . 
On the Atari 825, you may use standard , boldface 
or proportional fonts, although you wi ll not get 
right hand justification when you use the 
proportional font. 

Printer Considerations 
It seems clea r that anyone conside ring the purchase 
of a printer wou ld do well to check on just what 
Word Processing sys tems are currentl y available 
that support the various printe rs, and what they 
do. In that context, Ken Leonhardi of LJ K Enter­
prises , who puts out Letter Perfect, says that 

improvements are planned that include the capa­
bi lit y of using Letter Perfect with just abo ut any 
printer on the market. 

It is very flexible in the format of the print 
and allows the user to set the format several times 
with in the text. Th is could be used to si ngle space 
for quotations in a double spaced letter or to indent 
a list of items with in a manuscript. 

Other printout features include auto page 
numbering, header and footer capability, auto line 
centering and all the standard features such as 
single/double line spacing and le ft margi n adjust. 

An Unusual Disk Capability 
Letter Perfect also has its own disk ope rating sys tem, 
which for some uses could be a disadvantage. 
Leonhardi says, however, a utility program will be 
released that will enable the program to be used 
with the Atari DOS. 

Future disk versions of Letter Perfect will be 
available at a small add itional cost for those who 
buy the current version. 

One small warning: there are some early Atari 
disk drives on which Letter Perfect won' t operate. 
This is apparently true for only a handful of the 
first Atar i 81 Os that were released , but , if you've 
had one for some time, the re could be a problem 
in running this program. 

There are good and bad points to the unusual 
requirement that disks be specially formatted for 
Letter Perfect text storage. The manual describes 
"pac king'' - removing unnecessa ry spaces (such as 
the spaces between the period which ends one 
paragraph and the start of the next paragraph). 
This permits more text on a given disk. WordPro, 
for the Commodore machines, fo1· example, saves 
every space to the disk. On the other hand , few of 
us are novelists , nor would we care very much 
about saving great amounts of text to ind ividual 
disks . If you were writing a book, you might find 
that such packing saved a littl e time, but normal 
wm·d process ing uses do not be nefit much from 
an y special disk storage efficiency. The manual 
also suggests that such storage prevents problems 
should Ata1-i change its DOS in the future. The 
special Lette r Perfect form attin g takes about 1 
minute per disk. However, you usuall y need to 

format on ly ra rely in word process ing app lication. 

Text Entry 
I' irst, some mechanics. 
When you first load the program you are 

given a menu of commands, such as Editor Load , 
Save, Printe r , Delete, Lock, Un lock, etc. You go to 
the Editor command to begin writing, and can 
return to the menu by hitting the escape key. 

All of" the Lene r Perfect process ing fun ctions 
a rc done by usin g the Ata ri contrnl key. T his works 
out quite well , since most Atari users alread y a re 
practiced at usin g the up , down , r ight and le ft 
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GREAT GAMES FOR ATARI 
Gin Rummy 3.0 

The classic computer Gin Rummy game now available for Atari, 
with color graphics and sound. Plays a regu lation game, and a 
tough game that will hold its own aga inst anyone. Keeps score to 
game level. Disk version keeps a running score in disk file so you 
ca n sta rt another session where you lef t off. 24K Cass. IGR/C 
$19.95, Disk IGR/D $24.95 . 

----
Casino Blackjack/Counter 

Play at a very realistic casino table - lea rn to beat the house at 
its own game, or just play for fu n following the recommended 
bets. You play one of five hands (the computer plays the others}, 
and practice ca rd count ing as the cards are dea lt. Choose up to 6 
decks to play against, and set the dealing speed to slow, medium 
or fast. 16K Cass. IB)/C $19.95, Disk IBJ/D $24.95. 

Concentration 
Excellent full-color graphics, great fu n to play on the screen. 
Where was that sa ilboat you saw two turns ago? Choose up to 15 
pairs of figures -a smaller game is fascinating for children, and 15 
pairs will challenge anyone. For 2 players. 16K Cass. ICO/C $14.95 . 

Atari 3-Game Pack 
These th ree great Ata ri games - Gin Rummy, Blackjack and 
Concentration - on a single disk, and at less than the cost of the 
three separately. $49.95. 

All PROGRAMS OPERATE WITH JOYSTICKS 

AT YOUR DEALER OR DIRECT FROM: 

MANHATTAN SOFTWARE 
POST OFFICE BOX 1063 

WOODLAND HILLS. CA 91365 
Cal ifo rn ia res idents add 6% sa les tax 

24-hour Visa and MasterCard order l ine: 

(213) 704-8495 

A Revo lutionary Concept In Software 
For The AT ARI* 400 and 800 Computers 

'1ie lrtteraaive Storylloolt 
Sammy The Sea Serpent 

A Storybook Program For Children Ages 4 to 7. 

Sammy The-Sea Serpent 
is the story qf an imaginery sea creature who 
is lost and trying to find his way home. The 

story is read aloud to your child by a 
professional actress. While the tale is being 

told, the child uses the joystick to help Sammy 
out 0f some tight spots. 

The A side of the cassette contains the 
interactive story; the B side contains games 

that the child plays with Sammy_ 

The program uses voice, sound' effect;;,.music, 
color and mixed graphics. 

Sammy The Sea Serpent 
can be used with either the AT ARI 400 or 800 

and requires 16K. It is available in cassette 
format only. Price is $16.95 plus $2.00 

shipping and handLing. 

Also available at fine computer stores. 

Fiii 
Program Design, Inc./ I I ldar Court Greenwich, CT 06830 

203-661-8799 

AT ARI is the registered trademark of AT ARJ, Inc. 
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Atari Is a reg •• of Atari. Inc. \@ 
£.YOURATAR 

up a RAD 

sUBJEtlS 

........ ··· · ·~ 
t>.O'IJANC£0 \/O . . .. 

0
,.utJl\NG · · · • · .. ~ 

o PROGi"'"'"' ill±J 
SlRUC1UR£ GRAPHICS ........ . 
PLAYER/NII SS\ Lt 

OEPORlMENl 

.. .. @ 
LOf:fl<-AL 
UP~IVt>G 

F"oR 
Al.AR\ 
BAs1c.....I 

. . .. . . . ... rp:+1 
os£ OF US£ ···· ... . . . . .... · · \f¥::\ 
[;I"\ • • • • • • • • LAfJ 
FLEX\6\L\l'i . . . . . . . .. . . · · · · · · .. 
coMPA1\6\L\1'1' . . . . . . . 

BASIC A+ 
BASIC A+ will rate an A+ from any Atari user! Upward compatible 
with Atari Basic . it adds statements and features that enhance the Atari 
800's real power, flexibility , and ease of use: Superior 1/0 features 
for business and other applications. Additional file manipulation 
commands . Significant help in program development and debug . 
Structured programming aids . And MORE! A partial list of the en­
hancements of BASIC A+ includes: 

RPUT/RGET (record 110) BPUT/BGET (binary 1/0) ERASE 
PRINT USING SET TAB INPUT" ... " DIR PROTECT RENAME 
TRACE WHILE ... ENDWHILE IF ... ELSE ... ENDIF 

SUPERB PLAYER/MISSILE GRAPHICS 
BASIC A+ requires a disk and 32K bytes of RAM . Since no cartridge is 
used, BASIC A+ will take advantage of all the RAM (48K bytes) in a 
maximum Atari 800 system (recommended) . . .... . ... . . .. $80 

OS/A+ 
Completely compatible with Atari's DOS (version 2) , but with an 
advanced. command-driven console processor. Simple. Flexible. 
Powerful. With an easy-to-use BATCH capability. OSIA+ INCLUDES 
all the following uti lities (and more): 

EASMD (Editor/ASseMbler/Debug) is our upgraded all-in-one 
assembly language development package for the 6502 micropro­
cessor. The editor- with such features as FIND and REPLACE­
can even edit BASIC A+ programs. The assembler can include 
multiple source files in a single assembly. 
DUPDSK and FORMAT create master or slave disks . Make sector by 
sector copies of any OS/A+ disk. 
COPY a simple , single file copy utility. 

All of this power is included in our OS/A+ package ....... . . $80 

For the utmost in capability and flexibi lity, our combination system 
- BASIC A+ and OS/A+ - is available ..... . . .......... $150 

SOFTWARE IN A CLASS BY ITSELF 
AVAILABLE NOW THROUGH LOCAL DEALERS 

Optimized Systems Software, Inc. 
10379 Lansdale Ave .. Cupertino, CA 950'14, 
(408) 446-3099 
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arrows and lhe in erl and delele fu nclions, and 
lhey operate in Letter Perfecljusl as ou would 
normally u e them to write a program on your 
Atari. There are some things to watch out for, 
however. 

One freque ntly uses the tab key to move to the 
middle of a line. If you use lhe tab key in Lette r 
Perfect on a line that has text on it. the tab will 
e rase as it goes a long. This " as seen as a serio us 
weaknes by two panel member . 

T here are 42 control key function s and lhey 
a re listed on a handy card that Lette1· Perfect pro­
vides that fits neatly on top of your Atari. It al o 
lists 13 commands for changing the default format 
(margin selling and the like) and the commands 
for subscripts a nd superscripts. 

The fun ctions include scrolling, saving para­
graphs in memory, and inserting them afterward, 
replacing misspelled words a utomatically, tab 
setting, e tc. 

The program does not permit you to croll 
upward . If you want to back up and read two pa ra­
graphs earlier in your text -you must re turn to 
the top of the text. Another time consuming feature 
is the fact that whenever you go from a main menu 
function (such as disk access) back to th e tex t mode 
for writing, you must wait for the entire text to 
scroll down the screen in front of you. Such features 
quickly beco me tiresome when you are forced to 
wait for the m . 

The Atari screen permits only 1/ 2 page (a stan­
d a rd , typewritte n 8 1/ 2 x I I sheet) to a ppear at one 
time. Though the panel felt that this was not fatal, 
it was seen as a constraint for man y word processing 
a pplication . In general, the more text available to 
yo u at a time, the ea ier it is to ed it a nd review. 

One of the primary diffe rences between using 
a typewriter versus a word processor is that, on the 
latte r , you do not hit a carriage re turn until you 
reach the end of a paragra/Jh. The compute r will 
late r break our text into individ ual lines when 
printing it on pa pe r. Typing becomes more con­
ve nient a nd fas te r. 

Related to this is a "parsing" feature whereby a 
word will not break at the rightmost side of the 
screen. If 1o u type through th right side (your 
wo rd flows onto the next line), Letter Perfect jumps 
the e nti1·e word down LO the start of the nex t line. 
Some wo rd prncessors parse, ome do not. It is 
sometimes thought tha t parsing makes it eas i r LO 

read a video tex t since no words are eve r broken in 
half. T he majority of our panelists felt, however , 
that thejumping action during lyping is more 
di . tracting than the minor inconven ience created 
by random! hyphenated words on screen. What is 
more , parsing wastes sere n space. 

Afte r , or during, text e ntry a process call ·cl 
editing is used to correct errors, change wording, 
move paragraphs, etc. Editing using "LETTER 

PERFECT" is a sim ple process identical to ed iting 
BASIC progn1m . T he cu rsor is moved u ing both 
the control key and a curso1· direction key. The n 
cha racte1·s ar e in. erted/d eleted using the control 
a nd insert/delete keys. 

More sophisticaled ed iting capabilities a re a lso 
provided: 

Search - Automatically searche for a specific 
text string. Allow easy loca tion of certain area 
of text. 
Search/Replace - Autumati a lly ea rches for 
a specific strin g and re places it wilh anothe r 
string. Very useful for changing misspelled 
names, etc. 
Scroll l Page - Automatica ll y displays the 
nex t complet pag of text. This is more 
convenient than line scrolling which is a lso 
available. 
Go To End/Beginning Of Line - Moves the 
ursor to the end/beginning o f the current 

line . T his saves time in moving the cu rsor . 

Also provided is lhe ability to ed it blocks 
(paragraphs or as much as two pages) of informa-
tion . This allows moving pa ragra phs within the 
text without ret yping. T his capab ility is useful. 

The General Overview 
•Panelist #1: "This i m y first use of a word pro­
cesso r as a writer. What do I think of it? On that 
sco re, the only thing I can say is sensational. 

Afle r this first effort, I am full y prepared to 
kis those old ma nual nde rwoods a nd Royals 
goodbye. 

But , remember , [ am doing this r view from 
the sla ndpoint o f a professional writer, no t a busi­
nessman or an e nginee r. For the kind of' final 
polishing l want to do , the editing fun ctions of this 
program are everything l could as k for. Formatting 
is not particularly impo rtant to me , since most of 
the writing I do consists of fairly ·imple blocks 
of texl. 

For writing articles, pape rs simple bu iness 
lette rs, and the usua l run of home uses, I find the 
L tte r Perfect prog ram co be quite adeq uate. ft 
a lso happe ns to be fun to use, somethin g which is a 
lot more importan t 1ha n it sound s. 

Like ma ny peopl who get paid for \H iting, I 
find one of the hardest things in the world to d o . 
and one of the easi st lhi ngs to avoid , is j usl pla i 11 

si11i11g clown a nd wri1ing. Since I've had lhis pro­
gra m in Ill home, I've discovered that whenever a 
new idea comes lo me , l a n·t wail lo ge t al ir. " 

•Panelist #2: '· [ fee l that Letter Perfect (\\·ith ex­
ccplions such as pa rsin g, no up crolling. e tc.) makes 
extensive and positive use of th e comp111cr as a 
wr iting tool. I would wonder, lhough. if the Atari. 
with ils 112 printe r-page screen limitalion , would 
he the hcst compt11c1· to use for length y writi ng 
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tasks. However for shorter, more common, word 
I roce sing (es ays, letters , mailing and the lik ). 
Letcer Perfect on the tari does an admirable job. ' 
•Panelist #3: "Space does not permit a discussion 
of all the fea tu1·cs or '' LETTER PERFECT" or a 
complete dcsc ri plion of the keystrok s n cessa ry to 
accomplish th functions. However , let me say that 
'LETTER PERFECT" is a very powerful word 
proce sor which has been written with ease of 
operation in mind and should be con ide red b 

Lari O\\ ne rs wiLh word proce sing applications. " 
Letter Pe1·fcct 
LJK Enterprises, Inc., 
P.O. Box 10827 

t. Louis, 10 63129 
$ 149.00 

\11 Overview of 'frxtwizard is n11n•11tly being prepared. 
Watch for it in an 11.jJComi11g iss11t' o/COMPUTE!. 

Letter Perfect Atari Functions 
KEY FUNCTION 

CTRL A GO TO BEGINNING OF LINE 
CTRL B BOLDFACE TOGGLE 
CTRL c CENTER NEXT LINE 
CTRL D DELIMITING CHARACTER 
CTRL E (END) GO TO END OF TEXT 
CTRL F FORMAT LINE 
CTRL G FOOTER 
CTRL H HEADER 
CTRL I IMPROVE TEXT 
CTRL J (JOIN) ADD TO BUFFER 
CTRL K (KILL) DELETE BUFFER 
CTRL L (LIFT) INSERT FROM BUFFER 
CTRL M MOVE TO BUFFER 
CTRL N (NEXT) DELETE NEXT BLOCK 
CTRL 0 (ON, ON, ON) CONTINUOUS SCROLL 
CTRL p FORCED END OF PAGE 
CTRL Q SCROLL ONE PAGE FORWARD 
CTRL R (REPLACE) SEARCH AND REPLACE 
CTRL s (SEARCH) SEARCH ONLY 
CTRL T (TOP) GO TOP OF SCREEN 

CAPS LOWR SHIFT LOCK 

CTRL u UNDERLINE TOGGLE 

CTRL v SPECIAL PRINT CHARACTERS 

CTRL w DELETE ALL BEFORE CURSOR 

CTRL x DELETE ALL TEXT 

CTRL y DELETE ALL AFTER CURSOR 

CTR L z GO TO END OF LINE 

ESC EXIT EDITOR 

CTRL + MOVE CURSOR UP 

CTRL + MOV E CURSOR DOWN 

CTRL+- MOVE CURSOR TO LEFT 

CTRL__. MOVE CURSOR TO RIGHT 
(RETURN) INSERT CARRIAGE RETURN 

sft ·DEL DELETE NEXT LINE 

sft· INS INSERT LINE AT CURSOR 

CTRL TAB CLEAR TAB AT CURSOR 
sft·TAB SETT AB AT CURSOR 
CTRL DEL DELETE A CHARACTER 
CTRL INS INSERT A CHARACTER 
sft ·CLEAR GO TO BEGINNING OF TEXT 

DEL DELETE LAST CHARACTER 

TAB TAB TO NEXT TAB STOP 

ATARI SOFTWARE at 
DISCOUNT PRICES 

from 

COMPUTER HOUSE 
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Adventure International Sug. retail Our Price 

Adllenlures 1thru 10eoch(c) ................. ..... .. . 
Siar Trek 3.5 (C). . .. . . . . . . . . . • . . . . . . .. .. . . . . • .. .. .... . 
Angleworms (C)......... . .. .. . . .................. . 
Sunday Golf <Cl. .. .. . . . .. ......... ... ......... . 
Mounloln Shoal (Cl. . . . . . ........ .... ...... ... . 
Deflecllon (Cl . . . . . . . . . . . . .... .......... ........... .. .. . 

Automated Simulations 

19.95 16.00 
19.95 16.00 
14.95 11.95 
14.95 11.95 
14.95 11.95 
14.95 11.95 

DofestonesofRyn(c) ...... ..... ..... .... ................... 19.95 16.00 
Invasion Orlon (c) . ......................... .. ..... . ... .. .. 24.95 20.00 
Rescue at Rigel.. .. . . . . . . . . ............ ............... .... 29.95 24.00 

The Code Works 
1rlo11 I (Cl 

(0) 

lriols 2 CC) 
(0) 

Crystal Computer 

Q95 7.95 
t2?5 10.35 
1595 12.75 
18 Q5 15.15 

Golocflc Quest (0).. .. .... .. . ................. · · · · · .... · · · 29.95 23.95 
House of Usher (0). . ... . .. • ...•.•.. ·... . · · 24.95 20.00 
lmpel1ol Walker (0)... . . . . . .......... ... ......... · · · · 29.95 23.95 
Lazor Wars (0).. .. .. ........ . • ............ · · • • · · 29.95 23.95 
LIMie Crystai (0).. .. . . . . . .. .. ........... ..... · · · · · · · · · 39.95 31.95 
Sands of Mars (0).. .......... . ........... ........ .. - . · · · · 39.95 31.95 
Summer40008C(0) ..... ...... . . ......................... 19.95 15.95 

Dynacomp. Inc. 
Voloez CC) 

(0) 
F11g n1 S1mu101or (C) 

Optimized Systems Software 

14 95 11.95 
18 95 15.15 
17.95 14.35 

Basic A' (0) .... :. .. . . . .. . . . . . . .. . . . . . . . . . .. .. • . . .. . . . . . 80.00 70.00 
OS/A (formerly CP/A) (0) . ....... ........ .. . . . 80.00 70.00 

Personal Software 
VtSICO IC Alor l 

Procrom Desicn. Inc. 
Bow11ng (Cl 
Code Breaker (Cl 
Mini Crossword !Cl 
Preschool IQ Builder (Cl 
Wero Search, Spanish 

Quality Software 

199 95 149.00 

16 95 13.55 
1695 13.55 
1695 13.55 
16 Q5 13.55 
16 95 13.55 

Assembler (C) .. . .......... . . ....••• , . .. . • .. . . . . . . . . . . 24.95 20.00 
6502 Otsossembler (C). ......... . ........... .. ........ 11 .95 9.95 
Fostoommon (Cl 19 95 15.95 
Tonic Trap (Cl 11 95 9.55 

(0) 14 95 11 .95 
Tori Tr e ~ CCl 11 95 9.55 

( 0 ) 14 95 11 .95 
QS Fann 79Q5 63.95 

Swiftly Software 
Proorommrng Atos I <Cl 

(0) 

Frie-II (0) 
File .I\ 2 (0) 

T.H.E.S.l.S. 
Wero Scromole CC> 
Spelloound CC) 
SB Dalo lopes I 1nru 10 

eocn rope 
AJ I 10 

(C) Cassette (D) Diskette 

14 Q~ 11 .95 
1Y Q5 15.95 
J4,Q5 27.95 
49Q5 39.95 

15 00 12.00 
1500 t2.00 

500 4.00 
5000 36.00 

IF YOU DON'T SEE IT, write and ask! 
Send orders to: 

COMPUTER HOUSE 
P.O. Box 369, Dept. 10 Mammoth Lakes. CA 93546 

(714) 934-6538 
Terma: FOR FAST DELIVERY, aend certified checks, money orders or Vlu or 
M11t1rC1rd number and expiration date. P1r1onal checks require 3 w11k1 to 
clHr. ADD Sl.50 for pestoge. Orders over SlOO we pay snipping. /IJI lorelgn 
orders ad Sl0.0 0 CALIFORNIA resloenfs odd 6% tax. Prices subject to change. 
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SPECIAL PRINT CHARACTERS 

•SUBSCRIPT $n PAINT STRING n 
11 SUPERSCRIPT Hn PRINT ~JUMBER n 

FORMAT REPRESENTATIONS DEFAULT VALUES 

d default values d (no number needed) 
r reset standard r (no number needed) 

t top margin 
m left margin 

justification 
w set line width 
I line spacing 
p printed lines/page 
s stop 

set type font 
a margin adjust 
b bottom margin 
n set page number 

t 5 spaces 
m 10 spaces 

1 (justify) 
w 64 characters 
I I (single spacing) 

p 56 lines 
s 0 (no stop) 
f 0(10cpi) 

a 0 (no adjust) 
b 5 spaces 
n 0 (not printed I 

Editor's Note: The manufacturer provided the/allowing 
updates, now incl'uded in tke. standard Letter Perfect 2. 0. 
Our review -panelists did not work with uersi.on 2. 0. 
-RTM 

Manufacturer's Update 
Letter Perfecc Version 2.0 differs from the earlier version 
in the following manner: 

1. Fonts- The following enhancements have been made 
with regard to the two different printers supponed by this 
program. 

A. Atari 825 Printer and Cemronics 737-739 have the 
following changes. The PROPORTIONAL FONT of 
this printer is not the default font in the program. The 
PROPORTIONAL FONT is right justified as a 
default value. Font l is the condensed font of 16.7 
d1ar.1c1ers per inch and Font 2 is now the 10 character 
per inch font. All of these fonts are right justified as a 
default value, and can be used as indicated in the 
manual. Boldface or expanded print can now be used 
within the body of a line without reg-drd to other types 
of fonts also appearing in that line. Right justification 
will remain in effect. The left margin is now set at a 
defau]t value of 12 and ·the width defaults to 78. The 
use ofthe adjusted margin may cause miner difficulties. 
The left justification of the adjusLed margin may cause 
some va1iance because a:ll spaces in the margin are 
twelve dots wide. This font allows for variation in the 
individual character and cherefore the alignment may 
not be as straight as desired. To obtain optimal results 
it is best to experiment. 
B. Epson MX-80, MX-100. GRAFTRAX-These 
printers may now be used with this program with the 
following changes noted. If you have the new GRAF­
TRAX Proms as sold by Epson. you may use the 
additional charac1e1is1ics of Italics characters. Italics 
are turned on by using rhe superscript command 
(CTRL-V'.) as described in the manual. Italics are 
turned off by doing a subscript (C:TRL-V*). Under­
lining ma · be performed on slu>r1 words by using the 
underline toggle (CTRL-U). I fan excess number of 
charaetcrs are unde rlined the printer may time 0111. 

Boldface may now be used in the main body of the 
text. 

2. Header and Footer Spacing-The spacing bet\,·een 
headers and footers and the main bodr of the text is now 
rnriable. The defaults are 4 spaces for ·headers and .J 
spaces for footers. They may be changed b)' entering a 
lower case h followed by the spacing for a heade1· in a 
format line {staning with a CTRL-F) and footer spacing 
can be changed h · using a lower Gt e 1. in a fo1·mar Jin!?. C 
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Atari Disk File 
Dump 
Robert W. Baker 
Atc0, NJ 

Here's another handy utility program for the Atari 
800, for anyone with an 810 or 815 disk drive. It 
provides a hexadecimal dump of any disk file along 
with an ASCII representation of any valid ASCII 
characters . With this program you can quickly 
examine how· Atari BASIC stores programs and 
data on diskette. This could be extremely valuable 
when debugging programs that write or read disk 
data files. 

The program was written to provide only 
printed output, since most dumps would be too 
large for the display. Also, the printed output was 
formatted for the 80-column Atari 825 printer. If 
you only have the 40-co lumn Atari 820 printer, the 
program can be easil y modified for the shorter line 
length. Simply sho1·ten the heading lines in program 
lines 302 and 310, stopping at "7." Then change 
the loop count in line 600 from 16 to 8 to print 
eight bytes per line instead of 16. You might also 
want to shorten the filename printout and remove 
the CHR$(15) and CHR$(14) from line 300. That 
should be all you have to change for the 40-column 
format. 

To use the program, enter the filename for 
the disk file to be dumped, such as: FILED MP.BAS 
The drive number always defaults to 1. The file­
name will be printed at the top of the listing along 
with a byte count heading. The dump will then 
follow with 16 bytes per line. At the end of each 
line is the ASCH representation of any data that is 
a valid ASCII character. All unprintable characters 
are printed as periods in the ASCII field. 

As the dump is being printed you can press 
any key on the keyboard to halt the output. Then 
press "C" to continue the dump, "R" to restart and 
select another file to be dumped, or "S" to stop the 
program and terminate the dump. 

If the end of the disk file is reached , the pro­
gram will indicate on the dump the end of file 
(EOF) was reached . You may want to note the 
TRAP statement in program line 228 . When an 
error is detected, the program branches co line 
900. A PEEK of location 195 checks for error 
number 136. If an end of file (e1Tor # 136) was 
detected. the program returns to ask for another 
filename. Otherwise, the detected error is indicated 
on the display and the program terminates after 
closing all fil es. 

http:indzul.ed
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10 F.'.Et·1 ::;:::*::~::::;::::;:::$:t:*:t:~::t:*::*:~~:*:::n::*:~~tj,::**:¥.::~t:~::l:*::~:: 
25 F~H1 HE:< Dl'.3K FILE [0·1P 
35 ~·H1 BY : ROBERT t·l . BAKER 
40 FH1 15 tH~[J~;OR DF: .. ATCO tiJ 0:3004 

70 GF:AF'H I CS 0 
100 0 U1 H$( 16 ) , S$( 16) .. F $( 16 ) 
110 Ht= 11 l1123456789A8COEF II 
13f1 F$= 11 Dl : II 
15[1 OPEt·~ #L 4 ·' [1, II K11 

20£1 PRHH CHi;:$( 125 ); II H E '.>='. F I L 
E 0 u MF' 11 : ? : ? 

210 PF:ItH 11 Et-ITEF.'. DISK FILE HAt1E 11 

2C.'f1 I t·f·UT '.3$ : F $( 4 .. 14 )='.;$ 
225 IF '.;$= 1111 THH~ 800 
2C.UC: TRAP 900 
230 OPH~ #5,4 .. 0,F$ 
280 OPEH #2, ::: .. 0, 11 Pa 
290 PF:IHT Cl-IF:$( 125 ); 11 DEPRESS AM\' KE\i' TO 
~ T PRitHrn 11

: PRit·H #2 
300 PR un #2 .i CHRt< 15 :. ; 11 ~>{ DUt1P OF Fr LE 
-- .> 11

; F$; cHF:t( 14 >: PRit·n #2 
302 PF:nn #2; 11 8\'TE# 0 1 2 3 4 5 6 
789ABCOEF 11 

310 PR 1 t·n #2; 11 
-------------------------

---------------------------II 

3C.'0 PU(E 764, 2.'5.5 
370 U=ItH( A/ 256): GOSUB 1000 
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375 U=A-( Ut.:;::56): GOSU8 10f1l1 
300 PRHH #2.i II: II; 

400 S$= 1111 

600 FOR ::-;=1 TO 16: GET #5 , l.I 
610 GOSUB 100(1 , PRnn #2 .i 11 11

; 

615 f;$( >~ )= 11
• II : IF ( lj)31) f'.t[I ( U< 123) THH~ 

S$( '.:-~ )=CHF:$( U ) 
6C.'1-) A=A+ 1 : t·~E>:'.T :>;: PF: I tH #2; II u j S$ 
640 IF PEEK( 764 )=255 THH~ 370 
65l1 GET # 1 .. '.>~ 
700 POl<E 752, 1 : PP I tH 
705 PRitH 11 COMTIHIJL RESTAF:L Cf: '.:;TOP ( C 

710 GET # L >~ : IF :,~=67 THHl :;:u30 
730 IF ><=82 Tf-H~ 990 
740 IF '.:-:'.< )83 THEM 710 
~J0 POKE 752 .. ~3 : CLO'.:;E # 1 : CLD::;E #2 : CLOSE # 
5:EHD 
900 U=PEEK( 195) :·IF U<>136 THHl PF:ItH 11 ER 
RO~'.# II i u: GOTO 80f1 
911!:1 FOR A=X TO 16 : PF:Hff #2; II II j : t·E;ff A 

%'l1 PRHn i2; 11 11 ;S$ :PRHH #2 :PF:nrr #2 
; 

11 EOF 11 

9':.~ CLOSE #2 : CLO'.;E #5: GOTO 200 
100f1 H=HH< U/16) : L=\.J-( H*16) 
HH 0 PR ItH #2; H$( H+ L H+ 1 ) ; H$( L + L L + 1 ) ; 
10£.'0 ~URt·l © 

SOFTWARE STREET 

ADVENTURE INTERNATIONAL 

Al l Scoll Adom,-
Ad venlvrei (each) lS .95 

.t.TARI 
Music Compo.er 
Kingdom 
Hangman 
Energy Czor 
Block jocl 
Spoce lnvodeH 
Basketbal l 
Video Eo"I 
Super Breakout 
Computer Cheu 
30 Tic Tor Toe 
Sta , Ro id'ers 
Scram 
As~e r o id s 

M iss ile Com man d 
Mo i li ng l i 11 
Mortgage & loon Ana ly\ ii 
Bond Ano ly1 is 
Stock Ano lys i1 

Stack Chart ing 
Co lcu lolo r 
Financ ial h\Onogemenl Sys tem 
Dow Jones Invest Eva J. 
Accounh Rece ivable System 
General Accounri ng Sy,tem 
Inv entory Control 

Word Processor 

50 .96 
12 .71 
12 .71 
12 .71 
12 .71 
16 96 
33 96 
33 96 
33 96 
33 96 
33 .96 
ill! 96 
16 96 
33 96 
33 96 
16 95 
12 71 
21 21 
21 21 
21 21 
25 ,46 
6000 
79 95 

399,00 
399.00 
399.00 
129.95 

SOFTWARE 
All Ta lk & Teoth Cosselles 
lnvilal ian To Prag 1, 2.3 leochl 
Touc h Typ ing 
Conv Span, fren . Ge•mon leochl 
Stot istiu 1 
Educ . Sys Moste r Cartr idge 
Stoles & Capitoh 
European Countries & Copi 
Graph 11 
Assemble,/ Ed i lor 
Telel ink I 
Micro.oft BASI C 
Piiol 

CRYSTAL WARE 
Fonlosy lond 
House Of Usher 
Golloctic Ouesl 
Sume r 
Wodd War 11 
lose1 War' 
Sands Of Ma rs 
Beneat h The Pyramids 
little Cr)'slol 
Waterl oo 11 

DYNACOMP 
Poker Port y 
Va ld ez 
Fl ighl Simulator 
Mona r ch. 
Intrude r A lert 

G ian t S lo lom 

PRESENTS 

25.95 
16.96 
21 .21 
50 .96 
16 .96 
19 .95 
12 .n 
12 .71 
16 ,96 
50.96 
21 .21 
74 95 
74 95 

49 .95 
19 .95 
2A .95 
16.95 
25 .95 
25 95 
35 .95 
25 .95 
35 95 
4J 95 

15 95 
13 95 
15 95 
10 95 
14 95 
12 95 

Mo il lis t 2 . 2 29.95 
The Communicator 4.2 .95 

lJI(· Leit er Pc rfec1 

Word Processor 129 95 

PO I 
Min icrou word 14 .95 
Code Breake r 14 95 
Memory Builder 14 95 
Bawl ing 14 95 
Vocabula ry I & II leochl 14 95 
Number Series 14 95 
Read ing Compiehension 14 95 
Pre School 10 Bu ild er I & II (ea) 14 95 
Addition W ith Coff ying 14 .95 
Ouantotot iv e Compori son1 15 .95 

PERSON AL SOFTWARE 
Microchcu 17 95 
Checke. K •ng 17 95 
Vi , i Ca lc 169 95 

QUALITY SOFTWARE 
Fast Gammon 16 96 
Tor i Trek 10 16 
Tonk T•ap 10 16 
Oi,oucm blcr 10 16 
Ass embler 11 71 
30 Svpc•g •opk ;cs 33 96 
05 Fen k 67 96 

HARDWARE 
ATARI BOO 16 K 
ATARI 400 16 K 
ATARI 410 Re corder 
ATARI 810 Disk Dr ive 
ATARI 815 Ova l Disk 
ATAR I 820 Pr inte r 
ATARI 822 Pr inler 
ATARI 825 Pr in ter 
AT AR I B 30 Modem 
ATARI 850 Intl Mod . 

SK Ram 
16K Ram 
Paddles (pr) 
Joysl ick leach) 
Blank Diskettes I 51 

739.00 
339.00 

65 .00 
439 .00 

104 9 .00 
349 .00 
34 9 . 00 
699 . 00 
159. 00 
169 . 00 
49 . 00 
99 . 00 
17 . 00 
9 . oo 

22 . 50 

FREE CATALOG AVAILABLE 

SOFTWARE STREET 
3392 C li pper Dr . 
Ch ino, CA 91710 

(714) 597 · 6959 

ATARI IS A REGISTERED 
TR ADEMARK 

s 2 00 minimum Sh1pp1ng 
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Atari 
Program 
Library 
Ron a d Lynn Mo reuse 
Freehold, NJ 

One or the lllOSL diffi cu lL aspects 
o f ow11i11g a home/persona l com­
puter is maintaining an accurate 
caLa log of programs and data 
fi les. We firsl attacked th i prob­
lem Lh rough Lhc use of a ho111e­
g1·own data base which handled 
the program li brary in addiLio n 10 
other data . But, a las, it became 
Loo Lim e consuming to manuall y 
updaLe Lite data base as new pro­
gram were added or changes 
made. T he logical extension Lo 

Lh is concepL was to au to mate the 
cataloging proce . To acco111pli h 
this. on mu 1 compare the index 
of the disk to th e prognrn1 library 
fil e, add ing or d e leting records 
011 the fil e as th e comparison 
warrants. The ease of OPE ing 
l he AT RI 's DOS director from 
BA IC rreall faci lit ated 1he 
programming, but more on thi s 
late r. 

Besides th e automat ic ca1al­
oging fu11nio 11 , cnhe r requi1·ed 
features were: 

l. Listing Lhe directory from the 
program. 
2. Caw loging on-DOS disks. 
3. Inquiry, Browse and formau ed 
Print outpu t of' ca talog reconls. 
4. ,fa intaining other data not 
suppli cd by the disk direcw1·y 
(source. dcscripLion. 1ype . a nd 
date). 
5. Son ing the file on any field (i11 
machi11 c langu age, fo r speed ). 
6. An a1110-locate !'unction to 
RU ; 111 y progr;11n . 
7. Variable scard1 crit n ia lo 

locale: an\· program. 
8. C:rcati11g a11 internal label 10 
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Table 1. List of va riabl es. 

NAME 

AP$ 
REC$ 
VOL$ 
DSN$ 
DES$ 
TYP$ 
SRC$ 
OATS 
SEC$ 
XS 
INS 
PL$,PCS 
svs 
SS,SE 
SK 
B 
R 
ST 
I,J,L,N 
NP 
IO 
SEC,BYT 
p 

EOF 

SIZE 

21 
62 

4 
12 
22 

7 
7 
6 
3 

var 
20 

20 

DES CR I PT! ON 

"ATARI PROGRAM LIBRARY" 
Program Library Record 
Disk (or other) Volume Number 
Data Set Name <Filespec> 
De!!lcription 
Type <Game, Data, etc.) 
Source 
Date <Entry, Version, etc. ) 
Number of Sectors 
Input String (Main Prog and Sort) 
Temporary String Storage 
Filespecs !D:PROGLIB.DB & D:DISK.CAT> 
Search Value 
Search (and Sort> Start , End Positions . 
Search Key 
Transaction Type 
Return Line Number from TRAPped Error 
IOCB STATUS Value 
Counting for Loops, Lines, etc. 
Number of Files in Di rec tory 
Input/Output Type 
Sector, Byte values for NOTE, POINT 
Output Type (1=Inqy , 2=Browse, 3=Print> 
Record Counter 

Table 2. Key conversion (Epson MX-80 printer). 

SYMBOL ASCII VAL KEY SEQUENCE DESCRIPTION 
<Dec) <ATARI> 

[AJ 0 CON; , (comma) Nul 1; End of Tab Set 
[BJ 9 CON; I Horizontal Tab 

Seq 

[CJ 14 CON; N Print Double Width Characters 
[DJ 27,68 ESC;ESC;D Set Tab (fol lowed by Tab 

and NULL Char> 
[EJ 253 ESC;CON; 2 Console Bell 
[FJ 125 ESC;CON ;CLR Clear Screen 
[GJ 29 ESC;CON; Move Cursor Down 
CHJ 10 CON; J Line Feed 

Note: The string of X's i n line 3090 are the pr inter tabs. 
Type the ASCII characters for these decimal va l ues: 

6,20,39,53,62,70 (i.e. 6 is CON;F> 

Program I. 

10 Din AP$(21l,PCS(101:APS= 1 bTARI PROSRAn LIBRAR~ 
12 REn •• RON nARCUSE, FREEHOLD NJ •• 
30 OPEN 12,4,0,"K:":POKE 82,0:? 1 CEJ 1 

50 Din REC$(62l ,VOL$l41,DSNSlt2l,DES$(22l,TYP$(7l,SRCS(7l,DATS(6l ,SECSl3l 
60 Din XS(500l,INS!201,SVS(201,PL$!12l:PCS= 1 D:DISK.CAT 1 :PL$=1 D:PROGLIB.DB' 
100 GRAPHICS O:POKE 16,64:POKE 53774,64:? :? ,APS:' ,"CGJ CATALOG OPTIONS' 
110 ? 1 C6J 1 AUTO CATALOG 5 UPDATE RECORD" 
120 ? 1 2 LIST DIRECTORY 6 SORT LIBRARY" 
130 ? 1 3 ADD DISK (NON DOSI 7 RUN PR06RAn 1 

140 ? 1 4 INQUIRY/LIST B END SESSION" 
160 SOSUB 6900:TRAP 160:8=VAL!CHRS!All:TRAP 40000:1F B<I OR B>B THEN 160 
170 B=B+l:IF 8)3 THEN 500 
180' :IF 8=3 THEN 300 
190 ? 1 lNSERT DISK TO BE CATALOSE(t:SOSUB 6910 
200 TRAP 240:0PEN 13,4,0,PCS:TRAP 40000:INPUT 13,INS 
210 IF LEN(INSl<t4 OR INS!l,tOl<>PCS THEN? 1 ERROR- ";PCS:60TO 250 
220 B=l:VOLS=INS(ll,14l:60TO 290 
240 CLOSE 13:R=200:STATUS 13,ST:IF ST<>l70 THEN 9000 
250? 1 ENTER DISK tl(DNNNl =>";:INPUT VOLS: IF LEN!VOLSl=O THEN 100 
260 R=260:TRAP 9000:0PEN 13,B,O,PCS:? 13;PCS;VOLS 
290 CLOSE 13:XIO 35 113 1010,PCS 
300 R=300:TRAP 9000:0PEN 13,6,0,'D:l.l':L=O 
310 TRAP 400:INPUT 13 , INS:TRAP 40000 
320 IF LEN!INS1<17 THEN 400 
330 IF 8=3 THEN? ,INS:L=L+15:60TO 310 

Positions 

http:XS!500l,INS!20l,SVS!20l,PL$(12l:PCS="D:DISK.CAT":PLS="D:PROGLIB.DB
http:D:PROGLIB.DB
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automaLica ll y icle mify a disk. A ll 
of th ese goals w re achieved in 
the program which, incidenta lly, 
requires al least 24K RAM, one 
d isk clt·ive (8 10 or 815) and 
DOS II. 

You did no tice that there is a 
"11'' after 'DO ."AT ARl has 
finally re leased the new version 
and, to say th e least, it is a vast 
impro m nl. l Ll1at we were 
unhappy with iL predecessor, but 
iL did tend LO hide whene\'e1· one 
walked by with a an of' RAID" 
or .. BLACK FLAG. " Yes. the1·e 
ar bug·inDO l , oneofwhich 
leads the OTE. and POI T­
command ·(needed to upda te any 
record) somewhere into the twilight 
zone. Thi program can be mocli­
l'iecl to work u nd r DO I , but Lhe 
explanatio n \\'Ould probably Lake 
up the rest of Lhe magazine. If 
you plan Lo do any serious file 
processing, it would be advisable 
w pick up a copy or DOS II. 
There arc other advantages a · 
\\'ell. such as les RAM used 
through the auto-swap Feature 
(th e program a nd DOS ·hare Lhe 
ame area). 

The three Ii Lings rep1-c e nt 
the ma in program, the sort pro­
gram and the machin e language 
sort routine. The sort program is 
executed bv a RU ·tatement 
allowi ng th.e DI l\f ension i ng or the 
rather la rge ·u·ing necessary to 
so rt Lhe fi le in. It loads the fil e 
into X. and ·alls the machin e 
language son through the US R 
!'unction in lin 70. You may 
POKE the routine into torage 
using the third BAS IC prog1·am. 
You mu ·t do a BI ARY S VE 
(DOS II fun ·tion " I ") with 
A TORUN.SYS as the fi le nam e, 
0600 and 066D (hex) as the 
starting and ending addresses. 
po sibl a lLcrnative to chis wou ld 
he LO ke th FO i 1E. T loop 
and DATA sla t m c llls into th e 
BASIC so n program, with the 
loop as line 14. 

The main prog ra m begins 
with the DI Mcnsioning of strings 
and OPF Ni ng of' the keyboard i11 
lin es 30-60. The strings and other 
,·;11 ·iable: arc detailed in the ac-

COMPUTE! 

Th e alien have w pt undefeated aero th galaxy. 
You ar an enterpri sing star hip captain - the final 
defender of space. 
As the aliens attack, yo u launch a deadly barrage of 
missi l . Flankers swo p down on your po ition. 
Maneuv ring to avoid the co unteratta k, you 
disinteg rate their hip with your magneti repe ll ers. 

As your ski ll improve , the attackers in crease their 
speed. And as a last r ort, th e ali en us th eir 
invi ibl ray to slow th speed of your mis ile 
launcher. 

GALACTIC CHASE provides Atari owners with the 
most challenging one or two person game in the 
galaxy. 

Jll ® 
ATARI 
A1ari 400/800 16k. Written in machine language. Requires joysticks . 
Payment : Personal Checks-allow three weeks to clear. 

American Express, Visa, Master Charge-include all numbers on card. Please include phone 
number with all o rders. 24 .95 for cassetle or 29.95 for disk plu s 2.00 shipping. Michigan 
residents add 4%. 

Check the dealer in your local galaxy. Dealer inquiries encouraged. 

Galactic Chase © 1981 Stedek Software . 

SPECTRUM 
COMPUTERS 

Dept C. 
266 18 outhf ield 

Lathrup Village , Ml. 48076 
(313) 559-5252 
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companying table. Graphics mode 
0 is se t and the <BREAK > key is 
disabled (PO KE 16,64 :POKE 
53774,64) in line 100. T hi begins 
the sta rt o f th e primary optio n 
me nu as we ll. An option (from I 
Lo 8) is selected a nd held in vari­
able B. No te that Bis increased by 
1 in line 170, a llowing "Auto­
catalog" LO pl it into cwo functions 
d e pe nding o n wh ethe r or not the 
disk has a lread y been cata loged. 
A "D:DJSK.CAT " fil e, containing 
the volume number, is written on 
each as a n inte rnal label. If this 
fil e i found o n a n y disk , th e 
vo lume numbe r is retrieved a nd a 
" re-catalog" function is pe r ­
formed . If not found, a new disk 
is ass umed a nd th e \olume 
numbe r i req uested in line 250. 
One importalll note: th e re i a 
liberal use of subrouti nes in the 
program and, for exped ie ncy, we 
will get in to them later. 

Th e op tio n th at do no t 
require a DOS director (B >3) are 
shunted LO line 500. T ho e that 
do are se nt through the rnutine 
(l ines 300-430) that OPENs th e 
disk directory (10 = 6) a nd stores 
it as substrin gs o f X$. T he fil e 
name is translated inLO th e more 
fam iliar fo rma t FILE AME.EXT 
in lines 34 0-360 . File n a m es equal 
to DO .SYS. Dl P. YS . MEM­
.SA \ or DI SK.CAT a r dropped 
at this point (\i\ hy catalog th e m?). 
Line 500 (ON B GOTO) the n 
transfe rs program control to the 
routine that will process th e re­
quested optio n . 

The ''Re-cata log" fun ction 
(B = I. lines I 000-1110), after 
OPENing th e Iii ra1")· fil e for both 
input and output operati o n 
(10 = 12). ex tracts all records 
ha\'ing th a t ,·o lume 1H11nbc r . 
T hese arc the n compared to the 
d irector )' string (X$). Chan~es 
a nd d e le ti ons a re posted to the 
l'ile using- th e NOTF. and POI NT 
commands. A 11 asterisk(*) is 
11w,·ed to ·~ tch directory m c mbtT 
that was successfulh· matc hed to 
the library .. -\1 th e c~rnclusio 11 of' 
this pn K<.:dure, control is p<1ssed 
to "A uto-cata log." 

T he "Auto-cata log" fu11e1i o n 

COMPUTE! 

340 FDR 1=3 TO lO:IF INSII,Il{}' 1 THEN NEXT I 
350 DSN$11,Bl=IN$13,IOl:DSNSl9,91=' ':DSNSII-ll=INSl11 ,131 
360 IF DSNSII-11()' 1 THEN DSNSll-2,1-21=',' 
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370 IF DSNS='DOS.SYS' OR DSNS='DUP.SYS' OR DSHS='"E".SAV' DR DSNS='DISK.CAT' THEN 310 
380 XStL+1,L+121=' ':X$1L+l ,L+121=DSNS 
390 XSIL+l3,L+151=INSl15,171:L=L+15:SOTD 310 
400 CLOSE 13:NP=L/15 
410 ? :? • FILES FOUND= ';NP;', FREE SPACE= ';INSl1,31 
420 IF B<3 THEN ? ' DISK IS I ';VOLS:? • hNSERT D:PROSLIB.Dd' 
430 60SUB 6910:IF NP=O THEN 100 
soo ON e soTo 1000,1200, 100,2000,3000,400-0,sooo,ssoo,900 
900 GRAPHICS O:END 
950 SOSUB 6250:SOTO 100 
960 POP :SOTO 100 
990 FDR 1=1 TD 300:NEIT !:RETURN 
1000 RE" tt RE-CATALOS 
1010 IO=l2:SDSUB 6200:SVS=VOLS:SK=1:SS3 l:SE=4:EOF=O:L=O 
1020 6DSUB 7000:IF SK2 9 THEN 1190 
1030 FOR N=1 TD NP:IF XSINt15-14,Nt15-31=DSNS THEN 1100 
1040 NEXT N:RECSl621= 1 D1 :? ' ';DSNS;' DELETED ON ';VDLS:SOTD 1110 
1100 REC$!59,61l=XSINtl5-2 ,Ntl51:XS!Nt15,Ntl5l='t':L=L+I 
1110 POINT 13,SEC,BYT:? 13;RECS:SDTO 1020 
1190 60SUB 6250:IF L=NP THEN 100 
1200 RE" tt AUTO CATALDS 
1210 10=9:SOSUB 6200 
1220 FOR N=I TO NP:IF 8=1 AND XSfNt15,Nl15l='t' THEN 1240 
1230 DSNS=XS!Ntl5-14,Ntl5-31:SECS=IS!N115-2,Nt15l:SDSUB 6800 
1240 NEXT N:SOTO 950 
2000 RE" tt "ANUAL ADD 
2010 I0=9:SOSUB 6200:SOSUB 6BOO:SOTO 950 
3000? 'CFl£6l ';APS;' - INQY/LIST':N=B:SOSUB 6500:? 
3020? I OUTPUT:','1. INQUIRY':? ,·2. BROWSE':? , '3. LISTINS' 
3040 sosue 6900:TRAP 3040:P=VAL!CHRS!All:TRAP 40000:IF P<I OR P>3 THEN 3040 
3050 L=O:l0=4:60SUB 6200:EOF=O:IF P<3 THEN 3100 
3090 R=3090:TRAP 9020:0PEN 14,B,O,'P:':TRAP 40000:? t4;'CDJXXXXXXCAJ' 
3100 SOSUB 7000:L=L+l:IF SK>B THEN 3300 
3110 ON P GOTO 3120 ,3160,3200 
3120 GOSUB 7600:? 
3130 L=O:? I !E=ENDI DR';:GOSUB 6910:1F CHRS (Al='E' THEN 950 
3140 SOTO 3100 
3160 IF L=l THEN ? ' CFJCGJVOL FILE ID 
3170? VOLS;' ';DSNS;DESS:IF L=l9 THEN 3130 
3180 GOTO 3100 
3200 IF L>I THEN 3220 

DESCRIP':? 

3205? 14;'CBJCCJ ATARI PROSRA" LIBRARYCHl' 
3210 ? 14;'DISKICBJPR06/FILE IDCBJ DESCRIPTIONCBlTYPECBJSOURCECBJDATE SECTDRSCHl' 
3220 '14;VDLS; 1 CBl 1 ;DSNS;'CBl 1 ;DESS; 1 CBJ 1 ;TYPS; 1 £8J';SRCS; 1 CBJ 1 ;DATS; 1 CBJ 1 ;SEC$ 
3230 IF L>55 THEN L=O:? 14;CHRSf 12l 
3240 SOTO 3100 
3300 IF P=3 THEN CLOSE 14 
3310 IF P=2 THEN 6DSUB 6910 
3320 SOTO 950 
4000 ? '[FJC6J ';APS;' - RECORD UPDATE':N=B:60SUB 6500 
4010 IO=l2:60SUB 6200 :EOF=O 
4020 6DSUB 7000:IF SK >B THEN 950 
4030 6DSUB 7600: ? :? 1 TYPE FIELD I TD UPDATE, D TO DELETE' 
4050 60SUB 6910:1F CHRS !Al ='D' THEN REC$!62 l= 'D' 
4060 TRAP 4300 :C=YAL !CHRt!Al l:TRAP 40000:IF C<I DR C>7 THEN 4300 
4100 RESTORE 9910:FDR I=I TO C:READ !Nt:NEXT !:? 
4110 ? I ENTER HEW':60SUB 6040+C :60TO 4030 
4300 60SUB 6100:POINT 13,SEC,BYT:? 13;RECS:6DTO 4020 
5000? '[FJCGJ ';AP$;' - SDRT/CO"PRESS':N=7:SDSUB 6500 

http:D:PR06LIB.DU
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(lines I ~00-1240) OPENs the file 
for o ut put (append, I 0 = 9) 
operatio n. All new e ntries, as per 
the X directoq:, are huffled 
through the proper subrou tin es 
and then added LO the fil e. Option 
1 (B = I or 2) travels this route, 
with ( I ) being "Re-ca taloged " 
first. The significance of the 
aste1·isk on matched director 
members becomes a pparent in 
the b pass on line 1220. The fil e 
is th en CLOSEd a nd we return Lo 
the option menu . 

Option 2 (B = 3) consists or 
displa)1ing the DO directory a nd 
then returning to the menu. The 
remai nin g opt io ns (B>3), not 
requiring any help from the 
directory. go st rai ght into their 
respective procedures. Option ;3 
(B = 4) ha ndle th e ma nual addi­
tion of lib rary reco rds Lo the file. 
T his could be utili zed fo r Non­
DOS di ks Ot- C\'en cas ·eue tapes . 
l ine 20 I 0, helped by several 
subroutines, does all of th e pro­
cessi ng. 

The inquiry a nd print option 
(B = 5) is handled in lines 3000-
3320. The sea rch strategy (GO-
S U B 6500) and o utput mod e a re 
selected, th e fil e is OPE eel for 
input (10= 4) and, if applicable, 
th e print Labs a re set. The file is 
aCLually read in th subroutine at 
line 7000, \\ ith u ni the reco1·ds 
matching the search key being 
passed back. An inquiry goes to 
line 3 120, the browse (I 9 reco rds 
per sc reen) to line 3 160 and print 
(55 r"cord per page) to line 
3200. For the mulliple record 
o ptio ns, th e variab le Lis the line 
courlle r. When e nd of file is 
reac hed at line 70 I 0, the sea rch 
key (S K) is set lo "9' indicating 
completion , the fil e and printer 
a re closed . and we a re back at the 
me nu . 

T he pda1eop1ion(B=6. 
lines 4000-4300) would be used 
for cha nging or deleting libra ry 
records. The sea rch key is se­
lected . fil e OPE Ned (10 = 12) and 
records read like the inquiry, hut 
hc tT onh· th e f'ull record is dis­
pl a>·ccl . r\.l this point (line 40::Hl) . 
t\'pin ~ th e field numbe r ,,·ill ca use 
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5010 ? " TYPE Y TO SORT ON FIELD I ";SK:SOSUB 6910 
5020 IF CHRS(Al<>"Y' THEN 100 
5040 POKE 207,SS-l:POKE 208,SE-I 
5050 ? " LOADINS SORT PROSRAK':RUN 'D:PROSSORT' 
5500 REK RUN PROS 

----~ 5510? :? "!ENTER PROS IDl==>";:INPUT SV$:10=4:IF LEN!SV$l=O THEN 100 
5520 SOSUB 6200:EOF=O:SS=5:SE=4+LEN!SV$l:SK=2:60SUB 7000:1F SK=9 THEN 950 
5530 ? :? " UNSERT DISK! ';VOL$;" TO RUN ';DSN$ 
5540? :? 'TYPE 'Y' TO RUN':SOSUB 6910:IF CHR$!Al<>'Y' THEN 950 
5550 IN$!3l=DSNS:INS!1,2l='D:" 
5560? :? 'LOADING ';INS:TRAP 5570:RUN IN$:TRAP 40000 
5570? :? " ';INS;' NOT ON DISK':SOSU8 990:60TO 950 
6000 ? 'CFJC6J TO ADD ';DSNS;', ENTER:' 
6010 RESTORE 9910:FOR I=I TO 7:READ IN$ 
6020 IF 8(3 AND !1=1 OR 1=2 OR 1=7l THEN 6040 
6030 ? :60SU8 6040+1 
6040 NEXT !:RETURN 
6041 ? •:----: ';IN$:JNPUT VOLS:RETURN 
6042? •:------------: ';INS:INPUT DSN$:RETURN 
6043? •:----------------------: ';INS:INPUT DESS:RETURN 
6044? •:-------: ';INS:INPUT TYPS:RETURN 
6045 ? •:------- : ";INS:INPUT SRCS:RETURN 
6046 ? •:------: ';IHS:INPUT DATS:RETURH 
6047? •:---: ";INS:INPUT SEC$:RETURN 
6100 FOR 1=1 TO 6l:REC$!I,ll=' ':NEXT I 
6110 RECS!1,4l=VOL$:REC$l5,16l=DSNS:REC$!17,38l=DESS:RECS(39,45l=TYPS 
6120 REC$!46,52l=SRCS:RECS!53,58l=DATS:RECS!59,61l=SEC$:RETURN 
6200 R=6200:TRAP 9000:IF 10<>4 THEN XIO 36,13,0,0,PLS 
6210 OPEN 13,IO,O,PLS:TRAP 40000:RETURN 
6250 R=6250:TRAP 9000:CLOSE 13 
6260 IF 10<>4 THEN XIO 35,1310,0,PLS 
6270 TRAP 40000:RETURN 
6500 ? '!61 KEY:':RESTORE 9910 
6510 FOR I=I TO N:READ INS:? ,I;" ';INS:NEXT I:? ,"E END":SOSUB 6900 
6540 TRAP 960:SK=VAL!CHRS!All:TRAP 40000:1F SK<I OR SK>N THEN 960 
6550 IF SK=8 THEN 6590 
6560 RESTORE :FOR 1=1 TO SK:READ SS,SE:NEXT I:IF 8=7 THEN 6590 
6570?' ENTER VALUE';:INPUT SVS:IF LEN!SVSl<I THEN 960 
6580 IF SS+LEN!SVSl-l>SE THEN 6570 
6585 SE=SS+LEN!SVSl-1 
6590 RETURN 
6800 60SU8 6000:60SUB 6100:RECS!62l='t':60SUB 7600 
6810? '!SJ TYPE 'Y' IF OK ':60SU8 6910:1F CHRS!Al<>"Y' THEN 6800 
6820 ? 13:RECS:RETURN 
6900? :? . 'SELECT OPTIONj==>";:6ET. 12,A:? CHRS!Al:RETURN 
6910? •PRESS ANY KEY TO CONTINUE";:SET 12,A:? CHRS!Al:RETURN 
7000 IF 8=1 OR 8=6 THEN NOTE 13,SEC,BYT 
7010 TRAP 7060:1NPUT 13,RECS:TRAP 40000:1F REC$!62l='D' THEN 7000 
7020 IF SK=B THEN 7040 
7030 IF SV$<>RECS!SS,SEl THEN 7000 
7040 EOF=EOF+l:VOL$=REC$!1,4l:DSNS=RECS!5,16l:DES$=REC$(17,38l:TYP$=RECS!39,45l 
7050 SRCS=REC$!46,52l:DATS=REC$!53,58l:SECS=RECS!59,61l:RETURN 
7060 SK=9:? :? " RECORDS FOUND= ';EOF:60SU8 990:RETURN 
7600? "CFJC6J";:RESTORE 9910:FOR I=l TO 7 
7610 READ IN$:? ' ';I;' ';INS;:GOSUB 7610+l:NEXT !:RETURN 
7611 ? VOLS:RETURH 
7612 ? DSHS:RETURN 
7613 ? DESS:RETURN 
7614 ? TYPS:RETURN 
7blS ? SRCS:RETURN 
7616 ? DATS:RETURH 
7617 ? SECS:RETURN 
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updating of that field and "D" the 
deletion of the record. Any other 
character will write (using 
POINT) the record. 

The sort (B = 7, lines 5000-
5050), as stated earlier, is executed 
through a RUN "D:PROGSORT 
statement. Before this is done, the 
sort key is selected and its off et 
(beginning and ending positions) 
is POKEd into locations 207 and 
208 (decimal) for use by the ma­
chine language program. These 
addresses, as well as those on 
page 6 (1536-1791) containing 
the sort program, are safe from 
the ravaging effects of RUN, 
LOAD and NEW. The RUN 
PROGRAM option (B = 8, lines 
5500-5570) adds a little touch of 
class to the library. By inserting 
the program name when re­
quested, it will tell you which disk 
to load and will then RUN it. 
Ob iously, it \\ill only function 
with BASIC programs that have 
been SAVEd on disk. T he final 
option (B = 9) terminates the 
system. The BREAK ke , di abled 
in line I 00, could have clisastrou 
effects on the file if used to end 
the program at the wrong time. 

A few notes on the subrou­
tine that do most of the work in 
the program. The routine starting 
at line 6000 i u cl for the input 
of data for both adding and up­
dating records. The labels for the 
individual fields , being DAT A 
statements, are READ during the 
FOR/NEXT loop in line 60 10. 
The library record (REC$) is built 
from the individual fie lds at line 
6100. Lines 6200 and 6250 OPENs 
and CLOSEs the file . The search 
and sort keys ar bui lt at line 
6500. using the ame DAT 
statements as above f(ff the 
headings. The positions of the 
fields are contained in another 
D TA tatement. Lines 6900 and 
69 10 are prompts. T h library 
record is READ and moved into 
its elements in line 7000-7060. 
T he variables SV$, SS SE and SK 
ar used in the ea r h process. 
T he full . ere n clispla of the 
record is taken care of by 7600-
70 I 7, once again using the 
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9000 STATUS 13,ST:CLOSE 13:? 1 tHECK DISK ORIVEl ERROR 1 ;ST:60SUB b910:60TO R 
9020 STATUS 14,ST:CLOSE 14:? 1 tHECK PRINTERI ERROR 1 ;ST:60SUB b910:60TO R 
9900 DATA l,4,5,16,17,3B,39,45,46,52,53,58,59,61 
9910 DATA 1!]]!JJ JPROS IOI ,mm.Rm mfC} ,!SOURCE I ,fillD JSECTDR~ ,ALL RECORDS 

Program 2. 

10 RE" ti ATARI PR06RA" LIBRARY SORT tt 
11 RE" St R "ARCUSE 
15 A=FRE!Ol-BOO 
20 DI" X$!Al,RECS!62l,AP$112l:AP$=1 D:PR06LIB.DB1 :? 1 LOADING FILE" 
30 TRAP 130:0PEN 13,4,0,APS:NzO 
40 TRAP bO:INPUT 13,RECS:TRAP 40000:IF RECS(b2l=1 D1 THEN 40 
50 N=N+l:XS!Ntb2-bl,Nt62l=RECS:60TO 40 
bO CLOSE 13:? ' RECORDS LDADEDz ';N;", BEGIN SORT' 
70 IF N>I THEN A=USR!l53b,ADR!ISl,Nl 
80 ? 'CEl ~ORT FINISHED. SAYIN6 F!L£1' 
90 XID 36,13,0,0,APS:OPEN 13,8,0,APS 
100 FOR I=I TO N:RECS=XSIIt62-61,It62l:? 13;RECS:NEXT I 
110 CLOSE 13:XID 35,13,0,0,APS 
120 ? 'CEJ LOADING PRO&LIB':RUN 1 D:PRD6LIB1 

130 STATUS 13,ST:CLOSE 13:? 1 tHECK DISK\, ERROR ';ST 
140?' PRESS RETURN TO CONTINUE":INPUT RECS:GDTD 30 

Program 3. 

10 RE" tt PROSLIB "ACHINE LAMB SORT St 
11 RE" tt R "ARCUSE tt 
12 REM BINARY SAYE MITH FILESPEC=AUTORUN.SYS 
20 FOR I=O TD 109:READ A:PDKE 1536+I,A:NEXT I 
100 DATA 104,104,133,21b,I04,133,215,I04,133,213,104,133,212,lb9,0,133,209,133 
110 DATA 214,lb2,l,165,215,133,205,lb5,216,133,206,24,1651205,133,203,105,b2 
120 DATA 133,205,lb51206,133,204,105,0,133,20b,lb4,207,177,205,209,2031144,11 
130 DATA 240,2,17b,28,19b,208,176,24,200,144,239,169,l,l33,209,lb0,62,136,177 
140 DATA 205,721177,203,145,205,104,145,203,192,0,20B,241,232,224,0,208,2,230 
150 DATA 214,228,212,208,188,lb51213,197,214,208,1B2,lb5,209,201,0,208,160,96 

heading D TA statement . Fi­
nal I , the error routin s for the 
disk cl riv and printer are found 
at lines 9000 and 9020. The va ri­
able R is the return line number. 

A there are sev ral unprint­
able characte rs in the pn>grams. 
we hav substituted oth rs in 
the ir place in the BASI C listings. 
T a ke a peek al the conversion 
table before typing. For a better 
visual eff ct. the characters en­
clo eel b a box should be typed i11 
reverse video. T he two programs 
call each other by na me, so please 

save them b the name ''D: 
PROGLIB "' and "D:PROG­
SO RT". Some last thoughts: T he 
machine language sort routi ne 
will not be in ·torage u11lcss yo u 
put it there by e ither powering up 
(A TOR N. YS wi ll hoot in ) or 
doing a DO binary load. Create 
the PROGL! B fi le by typing (in 
direct mode): 

OPEN #3 8,0, " D:PROGLIB.DB" : 
CLOSE #3:XIO 35,#3,0,0, 
"D:PROGLIB.DB' . 

Good luck. 

http:D:PROGLIB.DB
http:D:PROGLIB.DB
http:X$1Al,REC$1b2l,AP$112l:APS="D:PROGLIB.DB
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MATCH A 
Game Of 
Memory And 
Timing 
Ron Walker 
Smithvi lle, Ontario 

There are nine different skill levels to this game, 
with level one being the most difficult and nine 
being the easiest. 

The object of the game is to repeat a pattern 
of musical notes and cursor positions that are 
randomly selected by the computer. Sounds simple, 
but at the highest level, the notes occur so rapidly 
that only the sharpest of minds can cope with it. 
T ry it. 

100 
110 

120 
130 
140 

NOTE: Any numbers in brackets in quotes in 
the program listing are the number of blank 
spaces to leave. The "rvs" means leave one 
reverse space. Also, any words on brackets are 
what they say they are. e.g. PRINT "(clear" 
means to clear the screen (esc-shift-clr) etc. 
Good luck. 

OPENltl,4,0,"K:" 
GRAPHICS 0:POKE752,l:DIM 
,VIR(4) ,CHIME(50) 
DIMA$(40):A$=" (39) 
P05ITION15,6:PRINT"MATCH" 
POSITION10,16:PRINT"ENTER 
" 

NT(4), HOR(4) 

" 

LEVEL {1-9) 

150 GETltl,VAR:TRAP510:LEVEL=VAL(CHR${VAR) 
) *10 

160 FORX=lT04:READ A,B,C:NT(X)=A:HOR(X)=B 
:VIR{X)=C:NEXTX 

170 DATA 10,19,4,50,9,12,100,29,12,150,19 
,21 

180 PRINT " {CLEAR)": FORX=5T020: POSITION 
19,X:PRINT"l":NEXTX 

190 FORX=l0T020:POSITIONX,12:PRINT"-":NEX 
TX:POSITION 19,12:PRINT"+" 

200 POSITION2,0:PRINT"HERE ARE THE NOTES: 
":FORDELAY=lT0500:NEXTDELAY:POSI 
TION2 I 0: PRINTA$ 

210 FORX=lT04:POSITION HOR(X),VIR(X):PRIN 
T"RVS":GOSUB470:POSITIONHOR(X),V 
IR{X): PRINT" " 

215 NEXT X 
220 POSITION2,0:PR INT"PRESS BUTTON TO STA 

RT WITH YOUR FI RST NOTE":SOUND0, 
0,0,0 

2 30 
240 
250 
260 

270 

280 
290 

3 00 
310 
3 20 
3 30 
340 
350 
360 
370 

380 
400 
410 

4 20 

430 
4 40 
450 

460 

470 

480 

490 

500 

510 
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IFSTRIG(0)<>0THEN230 
POSITION 0,0:PRINTA$:PRINTA$ 
GUESS=l:CHIME(GUESS)=INT(RND(l)*4)+1 
FORX=lTOGUESS:GOSUB440:NEXTX:SOUND0,0 
,0,0 
POSITION1,22:PRINT"YOUR TURN. PRESS 
BUTTON TO START" 
IF STRIG{0) <>0THEN280 
POSITION l,22:PRINT"(DELETE LINE) ENT 
ER NOTES" 
FORX=lTOGUESS:POKE77,0 
TONE=STICK(0):SOUND0,0,0,0 
IFTONE=l4THENTONE=l0:GOT0370 
IFTONE=l3THENTONE=l50:GOT0370 
IFTONE=7THENTONE=l00:GOT0370 
IFTONE=llTHENTONE=50:GOT0370 
GOT0310 
IFNT(CHIME(X))=TONE THEN GOSUB 440:GO 
T0400 
GOT0410 
NEXTX:GOT0480 
PRINT"(CLEAR)NOT QUITE RIGHT. YOU GO 
T";GUESS;" NOTES IN A ROW":PRINT 
"TRY AGAIN?" 
GET#l,VAR:IFVAR=89 THEN GRAPHICS 0 :EN 
D 
GOT0180 
SOUND0, NT (CHIME ( X) ) , 10, HI 
POSITIONHOR(CHIME(X)),VIR(CHIME(X)):P 
RINT"RVS":FORDELAY=lTOLEVEL:NEXT 
DELAY 
POSITIONHOR(CHIME(X)),VIR(CHIME(X}):P 
RINT" ":RETURN 
SOUND0,NT(X),10,10:FORDELAY=lT0500:NE 
XTDELAY:RETURN 
GUESS=GUESS+l:SOUND0,0,0,0:POSITION1, 
22:PRINTA$ 
POSITION1,0:PRINT"OK SO FAR. NOW I A 
DD ANOTHER ONE":CHIME(GUESS)=INT 
(RND{l)*4)+1 
FORDELAY=lT0500:NEXTDELAY;POSITION0,0 
:PRINTA$:GOT0260 
PRINT"A NUMBERl":FORDE=lT0500:NEXTDE: 
PRINT" (UP) (14) ":GOT0140 

Using yourcomputer 
in an interesting 

application? 
Write it up for 

other COMPUTE! 
readers to use. 
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Calling BASIC Commands 
From 

Machine Language Routines 
William Taylor 

Leavittsburg. OH 
Whil working on a tap op rating sy tem (TOS) 
form OSI CIP and a String Flopp tape drive 
many unknown, but desired, features were needed 
to interface ROM BASIC and the TOS. First, I 
wanted the TOS to always hav command of 
BA lC' LOAD and SA VE routine . Second, I 
wanted alway to return to the TOS whenever a 
BASIC program had been loaded into the BASIC 
work pace. Thi1-d , I wanted to go directly from the 
TO and R Na BASIC program that was in the 
BA IC workspace. In addition, l wish d to exit the 
T to the ML Monitor; write a file director ; 
store the direcroq· on tape; retrieve the directory; 
and write or load language tape into the CI P 
using file mark . 

Since the Su·ingy Floppy tape drives requir 
that all program stored on tape have file marks or 
number l needed to free the C 1 P from ROM 
BA IC in OI·cler LO create files on the tape for all 
program stored on the tape. The TOS oulcl be 
written in machine languag . The TO would 
generate the file numbers under the control of the 
user, but interfacing the TO to ROM BASIC was 
the problem that I faced and pondered for se\·eral 
\\' ek . How the 0 I ROM B IC and the TOS 
were interfaced brought several inte re ting points 
to light that cou ld be useful in other programming 
tasks. 

Let me summarize. Fir t, calling BASIC com­
mand and executing BA IC program can be 
handled from ma hine languag routine . lso. \,·e 
may LIST, SA E. LOAD, and xit BA IC to om 
machine language routines without any R func-
tion call. How these command. can be executed 
from a machine language routine will be ome clea1· 
with some new knowledge of how B SIC'. inter­
preter works. Let's start with some facts about the 
BA lC interpreter and how BASIC commands are 
executed. 

Let's look at B SIC' · LO D and E flags 
and ee how th y are used to determine if BASIC 
programs are LO be Ii ted to the CRT or to the 
Cassette port and if the keyboard or the Cassette 
input port will be the input device. 

BASIC's Immediate Mode Commands 
BASIC commands are usually executed when 
input from the keyboard is entered. For example, 
when you type R N follow cl by a carriage return 
an BASI program in the workspace will be exe­
cuted or stan to run starting at the firs t lin of the 
program. Notice that I said t pe RUN~ Thi type 
of command is known as an immediate mode com­
mand. If you had typed a number before the R N 
command the C I P would have responded with 
OK. The program would not run but the line of 
text would have been aved or entered into the 
progr·am memory. To understand ,..,·hat happens in 
either the programming mode or the immedia te 
mod we must know how BA IC interprets the 
code in put by the operator. To do this let's look 
inside BASIC and examine some of what happens 
during the cou1·se of any type of code ex cution. 

t the beginning of system memory i \\'ha t 
has become known as z ro page. This memory 
area consists or the first 25() locations of' low me­
mory. OSI BASIC uses this area of memory as a 
scratch pad. 0 I BASI C use page locations $00 13 
through $005A as what is known as the BASIC 
Input Line Buffer. What is the Input Linc Buffer~ 
T his area of low memory is used by BJ\ IC to 
temporarily store any input code from the user. 
The code input by the u ·er in the Input Line Buffer 
will be examined bv BASIC to determine what the 
ocl 's de tin y will he. V\ h 11th user terminates a 

line or code with a carriage ret urn , the destination 
of the code input by the operator depends on two 
factors. First , if the code began with a line number 



OSI AARDVARK OSI 
NOW MEANS BUSINESS! 

WORD PROCESSING THE EASY WAY ­
WITH MAXI -PROS 

This is a line-oriented word processor de­
signed for the office that doesn 't want to send 
every new girl out for training in how to type a 
letter . 

It has automatic right and left margin justi ­
f ication and lets you vary the width and margins 
during printing . It has automatic pagination and 
automat ic page numbering . It will print any text 
si ngle , double or triple spaced and has text cen­
tering commands. It w ill make any number of 
multiple copies or chain files together to pri nt an 
entire disk of data at one time. 

MAX I-PROS has both global and line edit 
capabil ity and the polled keyboard versions 
contain a corrected keyboard routine that make 
the OSI keyboard decode as a standard type­
writer keyboard. 

MAXI -PROS also has sophisticated fil e 
capabibilities . It can access a fi le for names and 
addresses , stop for inputs, and print form le tters. 
It has file merging capabil i ties so that i t ca n store 
and combine paragraphs and pages in any order . 

Best of all, it is in BAS IC (OS65D 51 /4" or 
S" disk) so that it can be easily adapted to any 
printer or printing job and so that it can be sold 
for a measly price. 
MAX I-PROS - $39 .95 

NEW-NEW-NEW 
TINY COMPILER 

T he easy way to speed in your programs. The 
tin y comp iler lets you write and debug y ou r pro­
gram in Basic and then automatically compiles a 
Machine Code version that runs from 50-150 
times faster . The tiny compi ler generates re locat­
able. native, transportable machine code that can 
be run on any 6502 system . 

It does have some limitations. It is memory 
hungry - SK is the m inimum sized system that 
can run the Compiler . I t also handles only a 
limited subset of Basic - about 20 keywords in ­
cluding FOR, NEXT, IF TH EN, GOSUB, GOTO , 
RETU RN, END. STOP. USR(X) . PEEK, POKE. 
-.=:.I.(.'\ . (~.Variable names A-Z , and Integer 
Numbers from 5-64K . 

TINY COMPILER is written in Basic . It can 
be modified and augmented by the user. It comes 
with a 20 page manua l. 
TINY COMPILER - $19 .95 on tape or disk 

THE AARDVARK JOURNAL 
FOR OSI USERS - Th is is a b i-monthly 

tutorial journal running only articles about OS I 
systems . Every issue contains programs custom­
ized for OSI, tutorials on how to use and modify 
the system, and reviews of OSI related products. 
In the last two years we have run art icles like 
these! 

1) A tutorial on Mach ine Code for BASIC 
programmers. 

2) Complete l istings of two word processors 
for BASIC IN ROM machines. 

3) Moving the Direc tory off track 12 . 
4 ) Listings for 20 game programs for the OSI . 
5) How to write high speed BASIC - and 

lots more -
Vol. 1 (1980) 6 back issues - $9 .00 
Vol. 2 (19Sl) 2 back issues and subscription for 
4 additional issues - $9 .00. 

ACCOUNTS RECEIVABLE - This program 
w ill handle up to 420 open accounts . It will age 
accounts. print invoices (including payment 
reminders) and give account tot als. It can add 
automat ic interest charges and warnings on late 
accounts, and can automatically provide and cal ­
culate volume d iscounts . 

24K and OS65D required, dual d isks recom ­
mended. Specify system. 
Accounts Receivable. $99.95 

• • • SPECIAL DEAL - NO LESS ! • • • 

A complete business pac kage for OSI small 
systems - (Cl, C2 . C4 or CS) . Includes MAXI· 
PROS. GENERAL LE DGER , INVENTORY, 
PA Y ROLL AND ACCOUNTS RECEIVABLE -
ALL THE PROGRAMS THE SM ALL BUSI­
NESS MAN NEEDS. $299.95 

P.S. We're so confident of the quali ty of these 
programs that the documentation contains the 
programmer's home phone number I 

SUPERDISK II 
T his d isk contains a new BE X EC * that boots 

up with a numbered directory and which allows 
creation . delet ion and renaming of files w ithout 
calling other programs . It also contains a slight 
modification to BASIC to allow 14 character 
f ile names. 

T he d isk contains a d isk manager that con­
tains a disk packer, a hex /dee ca lcu lator and 
several other utilities. 

It also has a full screen editor (in machine 
code on C2P/C4 )) that makes corrections a snap . 
We'l l also toss fn renumbering and program 
search programs - and sell the whole thing for -
SUPERDISK II S29 .95 ( 5 1/4") $34.95 (S") . 

AND FUN, 
TOO! 

BOOKKEEPING THE EASY WAY 
- WITH BUSINESS I 

Our business package 1 is a set of programs 
designed for the small businessman who does not 
have and does not need a full time accountant 
on his payroll . 

This package is built aro und a GENERAL 
LEDGER program which records all t ransactions 
and which p rovides monthly , quarterly, annual, 
and year-to-date PROF IT AND LOSS statements. 
GENERAL LEDGER also provides for cash 
account balancing, provides a BALANCE SHEET 
and has modules for DEPRECIATION and 
LOAN ACCOUNT computation . 
GENERAL LEDGER (and MODULES) $129 .95. 

PAYROLL is designed to interface with the 
GENERAL LEDGER . It will handle annual 
records on 30 employees with as many as 6 
deductions per employee. 
PAYROLL · $49.95. 

INVENTORY is also designed to interface with 
the general ledger . Th is one will provide instant 
information on suppliers. initial cost and current 
value of your inventory . It also keeps track of the 
order points and date o f last shipment. 
INVENTORY - $59 .95 . 

GAMES FOR ALL SYSTEMS 
GALAXIAN - 4K - One o f the fastest and finest 
arcade games ever written for the OS I this one 
features rows of hard -hitting evasive d~gfighting 
aliens thirs ty for your blood. For those who 
loved (and t ired of) Al ien Invaders. Specify 
system - A bargain at $9.95 

NEW - NEW - NEW 

LABYRINTH - SK - T his has a display back­
ground similar to MINOS as the action takes 
place in a realistic maze seen from ground level. 
This is, however, a real time monster hunt as you 
trac k down and shoot mobile monsters on foot. 
Checking out and testing this one was the most 
fun I've had in years! - $13 .95 . 

NIGHT RIDER - You've seen similar games in 
the arcades . You see a winding twisting road 
ahead as you try to m ake t ime and stay on the 
road. NIGHT RIDER uses machine code to gen ­
era te excellent high speed graphics - by the same 
author as MINOS. 
NIGHT RIDER - $12.95 cassette only 

THIEF - Another machine code goody for the 
C1 P cassette only . You must use mobile cannon 
to protect the valuable jewels in the middle of 
the screen from increasingly nasty and trigger 
happy th iefs. Fast action and fun for one or two 
players . T HIEF $13 .95 on Cl cassette on ly! 

SUPPORT ROMS FOR BASIC IN ROM MA­
CHINES - C1S/C2S. T his ROM adds line edit 
functions , software selectable scroll windows, 
bell support , choice o f OS I or standard keyboard 
routines, two callable screen clears, and software 
support for 32-64 characters per line video. 
Has one character command t o switch model 
2 C1 P from 24 to 4S character line . When in­
stalled in C2 or C4 (C2S) requires instal la tion 
of additional chip. C1 P requires only a jumper 
change. - $39 .95 
C1 E/C2E similar to above but w i th extended 
mach ine code mon i tor . - $59 .95 

Please specify system on all orders 

,,:. 
OSI 

This is only a partial listing of what we have to offer . We now offer over 100 programs, data sheets, ROMS, and boards 
for OSI systems. Our $1 .00 catalog lists i t all and contains free program listings and programming hints to boot. 

AARDVARK TECHNICAL SERVICES, LTD. 
2352 S. Commerce, Walled Lake, Ml 48088 

(313) 669-3110 
-OSI 
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Lhis signals BA IC that the code must be aved a a 
BASIC program line. Second, if the code in the 
lnput Line Buffer does not start with a numeral, 
then the code represents a BASIC immediate 
command or ome error that the u er made while 
typing at th keyboard . In either of th latter ca es 
the code will be immediately executed . If the code 
was a valid command, the command will be exe­
cuted. If the input was an error, BA IC wi ll respond 
with Syntax Error. 

To demonstrate and reveal th format of the 
ode placed in the Input Line Buffer, please exam­

ine the following example of an input line which 
will be considered a B SIC line of program text: 
10 LIST. On examinati n of the Input Line Buffer, 
it would reveal the foll wing code if no carriage 
return were typed after the line of text. Type in 
the line of code: I 0 LIST. Do not enter a carriage 
return. BREAK the CI P. Call up Monitor Mode by 
typing M. Call address mode. Call memory location 
$0013. You will find that the code listed in the next 
example will reside at memory locations staning at 
$0013. 

0013 31 = ASCII 1 
0014 30 = ASCII 0 
0015 20 = ASCII space 
0016 4C = ASCII L 
0017 49 =ASCII I 
0018 53 =ASCII S 
0019 54 = ASCII T 

On examination of the code in the Input Line 
Buffer you will find that a ll the code will be th 
hexadecimal ASCII equivalent of the text entered 
at the keyboard. 

The code stored in the Input Line Buffer will 
have a diff e1·ent appearance if you terminate the 
line with a carriage 1·eLurn. The code will appear in 
the Input Line Buffer as in the next example. 

0013 99 
0014 00 
0015 20 
0016 00 
0017 49 
0018 53 
0019 54 

Try entering the line I 0 LIST (CR). Break the 
rnmputer. Call $00 13 and exam ine the code in the 
Input Line Buffer. As you can see BAS IC has 
conve rted its contents. 

Now let's try an Immediate Mode operation 
and exam ine the Inpu t Line Buffer. Fir t , clear 
BASIC workspace. Type NEW (C R). Next type 
LIST (CR). Break the computer and call Monito1· 
Mode. As before, ca ll $0013 and examine the code 
stored in the buffer. On examinat ion you should 
find the following code: 

0013 99 
0014 00 
0015 53 
0016 00 
0017 00 

This data spell out th UST command. T he 
byte $99 is a Token for the keyword LIST. What is 
a Token? It is a single byte that represents a com­
mand or keyword . OSI BAS lC has a Token for all 
BA I keywo rd . Token ar used by BA ' IC in 
immediate Mode or they ar stored in all BA IC 
programs stored in the BASIC program workspace 
or BASIC source code table. For the sake of this 
art icle let's say that a Token describes to BASIC a 
ke word. Ake word is an ind icator to BASIC as to 
what function B SIC must perform in the ca e of 
$99 (LIST) BASIC is told to LIST all the source 
code in the BASIC workspace. 

The point that we have made with the examples 
indicates that, for BASIC to know what is expected, 
the proper code must be in the Input Line Buffer 
sta rtingat $001 3. Wecanusethefactsju tpre­
sented to make BASIC think an operator has en­
tered an Immediate Mode com mand but the 
command can be ini tiated from a machine language 
routine as you will see. We are not ready yet to use 
our new knowledge about the Input Line Buffe r 
and Tokens as commands called from machine 
language routines. First we must learn some more 
facts about BA IC. 

How does BASIC execute lhe code for com­
mands in the Input Line Buffer? T he code must be 
read by the BASlC Interpreter. On examination of 
a Zero page memory map, you will find a machine 
language routine which starts at$ OOBC. T hi 
routine is called a ''PARSER." It is used to read a 
line of code, character by character, stored in the 
line buffer or code stored in a program line in the 
BASIC workspace. The Parser routine at $00BC 
looks at the first character of code in the buffer to 
see if the character is an ASCII nume ral or not. If 
the first character were a numeral, the Parser tests 
each character unti l a non-numeral is found. If the 
first characte r is a numeral, the line of code in the 
buffer is recognized as a line of source code and 
will be stored in the ource code table. When the 
Pa rser detects a non-numen1I , the Parser routine 
hands the code to a routine that "Tokenizes" the 
line before the line is placed in the source code 
tab le or back in to the input lin buffer. If the first 
chara ter in the buffer is a non-numeral. the parser 
determines that th input code must be an imme­
diate mode command. If you recall the ea rli er 
examples, we demonstra ted Lhe keyword LIST 
e 11 tered as a program sou rce line. Fir t we exa mined 
Lhe buffe r without a ca rri age re turn . Il was ev ident 
that the code was ASC II. Next, we ente1·ed a line or 
text e nding with a ca rriage return and exa mined 
the data in the buffer. At this point, we fou nd that 
the data\ as in a Tokenized f'orm. As yo u can ·ee, 
the B SIC inte rpreter had, in fact. converted the 

SC I I to a condensed (or Token ized) li ne or code. 
To understa11d how the parse1· routine imer­

prets the source code {or the code in the Input 



October, 1981. Issue 17 COMPUTE! 121 

Line Buffer) please refer to Listing I . The machine 
language parser routine shown in Listing 1 shows 
that memory locations $00C2, OOC3, and OOC4 
contain an LDA direct instruction or AD 13 00. 
This instruction causes the 6502 accumulator to be 
loaded with the code at the first address of the 
Input Line Buffer. On initialization, (BASIC Cold 
Start) address $00C2, OOC3, and OOC4 will point to 
$0013 (the beginning of the Input Line Buffer). If 
you type RUN in Immediate Mode without a pro­
gram in the BASIC workspace, address $00C2, 
OOC3, and OOC4 will contain AD 00 03. As you can 
see, the Parser now points to the beginning of the 
BASIC workspace. 

At this point, enough knowledge about the 
Input Line Buffer and the parser routine has been 
presented to allow us to explore the possibil ity of 
implementing and executing BASIC Immediate 
Mode commands called from outside ROM BASIC 
using machine language routines. 

Let us now experiment with the Input Line 
Buffer and the parser routine to see if we can 
actually call a BASIC Immediate Mode command 
from a machine language program. As I mentioned 
at the beginning of this article, I needed to call 
BASIC s LOAD and SAVE commands. Let's begin 
with these. First, let's try the SAVE command to 
demonstrate how it can be called from a machine 
language routine. 

To use the SA VE command we must learn yet 
more fact about how BASIC functions. When the 
user wishes to save a program that is stored in the 
BA IC workspace, the SAVE command must be 
u ed. What happens when you type SAVE? When 
the command, SA VE, is entered at the keyboard 
and ended with a carriage return, the cod wi ll , of 
course, be placed in the Inpu t Line Buffer as ASCII. 
When the carriage return is entered, BASIC exam­
ines the code and 1·ecognizes that this is an Imme­
d iate lode command. T he code in the Input Line 
Buffer will be Tokenized and placed back in the 
Input Line Buffer. The Input Line Buffer would 
not contain: 

$0013 94 = TOKEN FOR SA VE 
$0014 00 = NULL 
$0015 53 
$0016 00 = NULL 

Now, on examination of the Parser routine at 
address $00C2, OOC3, and OOC4, you will find that 
the Pa1·ser has read the code located at address 
$00 13 and found a Token for the keyword VE, 
and that BASIC has execut d the comand. When 
the AVE command was executed, BASIC per­
formed the task of setting what is called the SA VE 
flag. T his flag tells the computer that any data sent 
from BASIC will be sent to the cassette port and to 
the screen. T he SA VE flag is located at $0205. If 
the contents of $0205 are set to $00, then output 
from BASIC will be listed to the screen. 

If the SA VE flag contain $0 1 then the cassette 
port along with the screen will be activated. 

We may use these facts to call the BASIC 
SA VE command from a machine language routine. 
Let me demonstrate with an example. Enter the 
machine language routine (Listing 2) into the 
computer. Now write a BASIC program into the 
computer. This program can be any program that 
you may have on hand, but a single program line 
will do for the demonstration. Exit BASIC and call 
the address of the machine language routine of 
Listing 2. Run the machine language routine. As 
you can see, the BASIC program that you entered 
into the computer was LISTed out to the screen of 
your monitor. Also, the program will be sent to the 
cassette port. 

On examination of the Assembly Listing, 
notice that we have loaded the Input Line Buffer 
at $00 13 with the Token fo r LIST ($94). Also 
notice that, in the Listing, we are setting the SA VE 
flag at $0205 to the the value of $01. We have set 
address $00C3 and $00C4 in the Parser routine to 
point to the beginning of the input line buffer. 
Finally, we call a routine in the BASIC interpreter 
located at $A4B5. This routine is called the LIST 
routine and will execute the LIST command when 
called by a BASIC program, Immediate Mode, or 
by a machine language calling routine. As you can 
see, we have programmed a SA VE and a LIST 
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Program I. 

1 [1 0[100 
20 000(1 
.- . c:-
,,,;_..,j (1000 
30 0(100 
40 0000 
50 008C 
60 008C 
70 00BE 
80 00C0 
90 00C2 

100 00C5 
110 f10C7 
12(1 00(:9 
130 (nJCB 
140 (1(1CD 
150 (10CE 
160 (10D0 
170 O~JD 1 
180 00D3 

Program 2. 

10 (1(10(1 
20 0000 
30 0000 
40 0000 
50 00(10 
6(1 0000 
7(1 0(1(1(1 
80 000(1 
90 0000 

100 1000 
110 1000 
120 1(102 
13(1 1005 
14(1 1007 
15(1 1009 
160 1008 
17(1 1000 
180 100F 
19(1 1011 
200 1013 
21(1 1015 
23(1 1017 
24(1 HH9 
25~] HHB 

E6C:3 
D002 
E6C4 
ADFFFF 
C'33A 
800A 
C920 
F0EF 
38 
E930 
-:r,-, 
-'0 
E9D(1 
60 

A901 
8Df15(12 
A9'39 
8513 
A900 
8514 
8516 
R·~53 

8515 
A914 
85C:3 
A9(1(1 
85C4 
4C85A4 

COMPUTE! 

; 

; 

; PARSER CODE 
:+:=$8C 
50 INC $C3 INCREMENT LOW ADDR. BYTE 
8NE 51 
INC $C4 INCREMENT HIGH ADDR. BYTE 

October. 1981. Issue 17 

S1 LDA $FFFF LOAD WITH CODE CHARACTER 
CMP # / : CHECK FOR COLON (STATEMENT END) 
8CS 52 IF YES BRANCH TO START NEW LINE 
CMP # / ISIT A SPACE 
BEQ 50 IF YES GET NEW CHARACTER 
SEC SET CARRY FLAG 
SBC #$30 SUBTRACT $30 
SEC SET CARRY FLAG 
SBC #$00 SET C FLAG FOR ASCII NUMBERS 
S2 RTS END ROUTINE. CHARACTER NOW IN A 

; 
; 
; 

BASIC SAIJE C.OMMAt-ID CALL . 
" 
; 
; 
; 

; 
:+:=$100(1 
STAF~T LDA 
STA $(1205 
L[)A #$99 
STA $13 
LDA #$00 
STA $14 
STA $16 
LOA #$53 
STA $15 
LDA #$14 
STA $C3 
LDA #$00 
STA $C4 
.JMP $A485 

#$01 l)ALUE SAUE FLAG=Ot-1 
ST0F~E It·~ SAIJE FLAG 

TOKEt-1 LIST 
PUT IN LINE BUFFER 

t-IULL 
PUT BUFFER+! 
PUT BUFFER +3 

PUT BUFFEF~+2 
PARSER SCAN START LOW BYTE 

PUT I t-1 PARSER 
PARSER SCAN HIGH BYTE 
PUT I t..J PAF5ER 
GOTO BASIC LIST ROUTINE 
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command into BASIC from outside ROM BASIC 
and caused its execution. 

In a similar manner, let's call and execute a 
LOAD command from a machine language routine. 
Enter Listing 3 into the computer. Next bring up 
BASIC in Warm Start. (Type NEW (CR).) Exit 
BASIC. Call up the machine language routine for 
the LOAD command. Place a BASIC program 
tape into your cassette recorder, execute the ma­
chine language routine, and start your recorder on 
play. Your BASIC program will load into the com­
puter as if called directly under BASIC. 

On examination of Listing 3, you will find that 
the implementation of the LOAD command was 
very simple. We only need to set the LOAD flag to 
turn the system on for a BASIC load and jump to 
the Warm Start of BASIC. 

Listing 4 will be used to implement the BASIC 
RUN command from a machine language program. 
As before, enter the machine language program 
into memory and then load a BASIC program into 
the BASIC workspace. Exit BASIC and call the 
machine language routine. Start the machine lan­
guage program. The computer will jump to the 
BASIC program and run. 

On close examination of Listing 4, you will see 
that we have used the same procedure to force a 
BASIC RUN command that we used in the SAVE 
and LOAD routines. We loaded the input line 
buffer with the Token for RUN, set the Parser 
scanner to start reading the code in the Input Line 
Buffer at $0013. With the RUN command it was 
found that two BASIC interpreter routines were 
needed to force the computer to execute the RUN 
command. These were the conversion routine at 
$A3A6 and the ex cution routine located at 
$A5F6. 

At the beginning of this article , I said that an 
executive TOS could be written in machine lan­
guage that could call BASIC commands. Also, it 
was memioned that in order for the TOS to be 
truly an executive, we must devise some means of 
exiting BASIC and returning to the TOS. I have 
shown how BASIC commands could be executed 
from machine language routine . But, how do we 
exit BASIC to our machine language routines? At 
first, it appears that ROM BASIC can only be 
exited with a BREAK or through a USR function 
call. This is true unless we can devise some means 
of patching into BASIC at some point and make 
BA IC think there i some new form of keyword 
present in the interpreter. Well, implementing new 
Keywords is not possible with ROM BASIC, so 
some other method must be devised . 

An article which appeared in Micro de cribed 
inte1-ception of BASIC Syntax error codes when 
printed on the monitor screen. A patch devised to 
intercept a Syntax error can be utilized to direct an 
exit from BASIC and force a return to a calling 

machine language program. The machine language 
patch routine shown in Listing 5 can be used to 
force an exit from BASIC during a running BASIC 
program, and in Immediate Mode or when a BASIC 
program has finished loading from cassette into 
the BASIC workspace. Listing 5 is a routine that 
has been revised for the purpose of exiting BASIC. 
The routine appeared in an article titled "Stop 
Those S' Errors" published in the November 1980 
issue of Micro Magazine (Micro, 30:37). 

The patch code for the BASIC exit routine 
utilizes a vector location in zero page. The vector is 
located at $03 and $04. Normally, this vector points 
to the string output routine of the BASIC interpre­
ter at $A8C3. If we replace this jump with a call to 
our patch routine, we may use the pointer and our 
patch routine to exit BASIC on command. Listing 
5, shows the Exit patch routine that is loaded into 
memory starting at $0240. To use the patch routine, 
replace the jump at $03 and $04 with the start of 
the exit patch routine. That is, load $40 into me­
mory location $03 and $02 into location $04. This 
can be done in BASIC using the POKE command: 
POKE 3, 64: POKE 4, 2. Once the address for the 
patch code has been loaded into the pointer at $03 
and $04 the pointer will not have to be changed 
unless the computer has been reset. 

We've 
got great 
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Program 3. 10 00f1f1 
20 000(1 
30 0000 
40 (1000 
5(1 0000 
60 0(1(1(1 
7(1 0000 
::::~) ~)(10(1 

90 000(1 
100 110(1 
11 (1 1100 
120 11~)2 

130 1105 

Program4. 10 (1(1(1(1 
2(1 000(1 
30 (1(1(10 
4(1 0C100 
50 000(1 
60 0000 
70 (1(10(1 
8~:::1 1150 
90 115(1 

100 115(1 
110 1152 
120 1154 
13~) 1156 
140 1158 
150 115A 
16~) 115(: 
170 115E 
190 1160 
200 1162 
210 1164 
22(1 1167 

Program 5. 10 0000 
20 0~:::1c10 

30 0000 
40 0000 
50 00~:::10 

60 0000 
7(1 000(1 
80 (1(1(10 
90 0CtFO 

1(10 00FO 
110 00FO 
120 00F 1 
130 Ct0F4 
140 OOF6 
150 00FB 
160 00FA 
17(1 (1(1FD 
1::::0 0100 
190 0101 

A9FF 
:=:D0302 
4C74A2 

A952 
8513 
A900 
8514 
8516 
85C4 
A94E 
8515 
A913 
85C3 
20A6R3 
4CF6A5 

48 
AD65D3 
C93F 
D008 
A90(1 
800302 
4CFFFF 
68 
4CC3A8 
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; 
; 
; 
; 
; BASIC LOAD COMMAt-ID CALL 
; 
; 
; 

; 

*=$1100 
START LOR #SFF UALUE LOAD FLAG =ON 
STA $0203 PUT IN LORD FLAG 
JMP $A274 GOTO BASIC WARM START 

; . , 
; 

; 
; ** BASIC RUN COMMAND CALL ** 
; 
; 

; 
LDA #$52 
STA $13 
LDA #$00 
STA $14 
STA $16 
STA $C:4 
LDA #$4E 
STA $15 
LDA #$13 
STA $C3 
.JSR $A3A6 
.JMP $A5F6 

; 
; 
; 
; 
; 
; . , 
; 

; 

F'HA 
LDA $0365 
CMP #$3F 
Bt-IE OUT 
LDA #$(10 
STA $0203 
JMP $FFFF 
OUT PLR 
~TMP $A8C3 

GET F~Ut-1 TOl<Et-1 
PUT IN LINE BUFFER 

NULL 
PUT BUFF+! 
PUT BUFF+3 
PUT PARSER HIGH BYTE 

PUT 8UFFEF~+2 
GET PARSER START LOW 

PUT PARSER LOLJ 
GO BASIC Cot-IUERS I Ot-1 RTt-1. 
GO TO BASIC EXECUTION (RUN) 

BASIC EXIT PATCH ROUTINE 

SAUE PRT CHRACTER IN ACC. 
GET CHRACTER FROM SCREEN 

TEST FOR ERROR<?) 
t-10 t-IOT EF~ROR GO PF: It-IT CHR. 

YES ERROR GET READY TO EXIT 
F~ESET LOAD FLAG 
RETURN TO CALLER<$FFFF DUMMY 
ADDRERESTORE CHARACTER TO ACC 
GO PF: It-IT CHR. F~ETURt-1 TO BASIC 



October. 1981. Issue 17 COMPUTE! 125 

The patch routine at $0240 Le ts memory 
location $D365 for a question mark ($3F) for each 
character printed out to the monitor screen. In the 
event of an error, such as ? Sn Error, the question 
mark will be loaded into video RAM at $D365. The 
routine tests $D365 for $3F. If there should be any 
type of error, the question mark code will appear 
at $D365. On detection of the error code, the 
patch routine will cause an exit to your machine 
language routine. Under normal program execu­
tion, the data to be printed is passed to the tring 
printing routine of BASIC a if the patch routine 
did not exist. 

The exit patch code routine was implemented 
into my TOS to detect an error at the end of a 
program loading from tape. My Stringy Floppy 
tape unit sends $8F when all the program on tape 
has been sent to the ClP. This hex byte, when seen 
by BASIC, will send back a Syntax error which will 
be d etected by the patch routine causing an auto­
matic exit to the TOS. While in BASIC, if the user 
types any key followed by a carriage return. It will 
cause a Syntax error and force a return to any 

calling routine. In addition, programming a line of 
illegal code at the exit point of the BASIC program 
will force a return to the calling machine language 
routine. An example line of illegal code could be: 
10/ or l 0 EXIT etc ... 

his article has presented some way of imple­
menting BASIC commands and calling these com­
mands from machine language programs. Through 
these efforts, I have further expanded the ways in 
which we may use OSI BASIC and machine lan­
guage programs as a mean of sy tern development. 
In my case, I have a T OS that functions like a disk 
operating system (DOS). With the information 
presented in this article, you may also be inspired 
to develop new programming techniques. Although 
this article was developed around OSI 6502 BASIC, 
the concepts should apply to other systems using 
similar BASIC such as, PET, and APPLE. Of course, 
tokens and interpreter routine addresses may need 
changing but the basic principles still apply. 
References: 
OSI BASIC Jn ROM, Edward H. Carlson 
" top Those S' Error ,"Micro Magazine, ovember 1980. © 
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Practical Pet 
Printing Primer 
For Perplexed 
Programmers 
Ron Gunn 
Livermore. CA 
When you first connecL a printer. to your PE~, i.t is 
for one primary purpose: to obtain program listings 
so you can see enough code at on_e time to re cue 
yourself from the late ·t parado~ 1.n ~our program­
ming. As eminently useful as th1 1 , ~t soon becomes 
but a step in the uLilization of the pr~nter for Lh~ 
output of data from your programs man orga111zed 
and permanent form. . . . 

Organizing data on a printed she.et implies 
ju t thaL; organizing. You don't want 1t scattered 
randomly and capriciously all over the page. 
Columns with labels are often desired, and so you 
find thaL the convenient TAB functions for the 
PET screen don't work on the printer. It is th n 
that you perhaps start to reduce your data to str.ings, 
add blanks, and then partition these longer strings 
with the LEFT$, RIGHT$, and Ml0$ functions to 
make neatly justified columns. 

Universal Printing 
We are assuming that you are inte.rested in pr~­
gramming that will a llow you to pnnt on any primer 
that will give a listing, a PET, Eps~n, or wh.atev~r. 
This kind of coding will be the subject of this arucle. 
Many printers, including ~om~odore's, have 
propri tary ways of handh~g th~ . problen:i and I 
say more about the PET pnnt~r s formattmg laLer. 
These proprietary methods will normally work 
only on Lhat one make of printer.. 

't ou will be able to take the k111d of code 
we are discussing here over to J oe's house and it 
wi ll work on his PET, Anadex or Kung-Fu 
papergobbler. 

The Answer That Creates A Problem 
Herc is a sample of code that outputs 3 'ariable. 111 

neat columns on any printer that wi ll LIST. IL is 
intended to ill ustra te how the string technique 
mentioned in paragraph two works in practice. 

There is a problem with this, especially in PET 
ROM sets earlier than 4.0 , and it is not recom­
mended for large data bases or more than a page 
of print for reason we will get into. 

2200 FOR I= I TO 30 
2210P$="" 
2220Q$ =" "+ STR$(K %(1)) 
2230P$ = RIGHT$(Q$,8) 
2240Q$ =" "+ STR$(L(l)) 
2250P$ = P$ + RIGHT$(Q$,8) 
2260Q$ =" " + STR$(M%(I)) 
2270P$ = P$ + RIGHT$(Q$,8) 
2280PRINT#4,P$ 
2290NEXT 

T his cod is r asonably concise and su·aight­
forward and will produce neat columns of numbers 
of varying length, all nicely right-justified. What 
then , i the problem? It is a lot like watching a 
centipede on a treadmill. There is an awful lot . 
going on, but not n~uc.h prog1·ess. c.onca nte~aung 
·trings and then pnntmg them out 1s potenually 
very slow. As you increase the number of columns, 
the string handling becomes appreciably slower 
than the printer. 

When you add to this the fact that enormous 
numbers of throwaway strings are created , and 
that pre-4.0 PETs can take many seconds to collect 
garbage, you have a serious problem. (S_ee ~.utter­
fteld, ' Learning About Garbage Collecuon, COM­
PUTE!# I 0.) If you have nol experienced this ye t, 
try th experimental listing at the end or this a rticle 
for an eye opener. 

This code example is print test#l in the ample 
Ii ·ting, and I 00 seconds and more we1· 1·eq uired 
on my 32N to run it. This is admitted ly an xtreme 

xample, but points up Lhe lrouble you can get into 
with a program that is large for your machine 
when you get heavily into string handling. 

A Partial Answer 
s th re fer need article d iscussed, you can reclu e 

the garbage coll CLion , and you can get the printer 
Lo p~·int while the computer is computing, with the 
following changes. If you have existing print rou­
tines that a re structured like the abov . and which 
could use ome . peeding up, then the follm ing 
substitute coding will help: 

2300 FOR I = I TO 30 
2310Q$=" "+STR$(K%(1)) 
2320PRINT#4,RIGHT$(Q$,8); 
2330Q$ = " "+ STR$(L( I)) 
2340PRINT#4,RIGHT$(Q$,8); 
2350Q$=" "+STR$(M%(I)) 
2360PRINT#4,RIGHT$(Q$,8) 
2370NEXT 



''They laughed when I sat down 
at my PET and immediately pro­
grammed in machine language . .. 
just as easily as writing BASIC." 
With the new Mikro, brought to you from England by Skyles 
Electric works , al way searching the world ror new products for PET/ Cl3M owners. A 
4K machine language =cmblcr ROM that plug; inio your main board . Al just $80.00 for 
the Mik ro chip, i1 does all the machine language work for you: all you have to do is s1an 
laying down the code . 
The f\li kro retains all the great >creen editing fealUrcs or 1he PET ... c en all the Toolk it 
commands. ( Ir you o"n a Toolkit, or course.) Sit down and write your own machine 
langu age ubrou1ine. The program yo u wri te is the source code you can ave . And the 
machine language monitor saves the object code. The pcrrect machine language answer 
for most PET owners and for most applicat ions. (Not as prorcssional as the Skylc> Macro· 
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want to master it ca ily. Twelve-page manu al included but we also recommend the book, 
"6502 Assembler Language Programming," by Lance A. Leventhal at $17.00 direct 
from Skyles. 
Sk)les guaran tees iour satisfaction : ir you are not ab ol utely happy with your new 
Mikro, return it to us within ten days for an immediate, foll refund. 
Skiles Mikro Mac hine languuge assembler ................... .. .. ... .... . .. ................. $80.00 
"6502 Assembler l.u nguugc Prugrummin~" by Leventhal... ............................ 17 .00 
Shipping and Ha11dli1111 ............. ........... (US;t I anada) S2.50 (Europe/ Asiu) S I0 .00 

California residents m ust add 6% / 6 v.io/o sales tax, as required. 

Skyles Electric Works 
23 1E South Whisman Road 
Mo unt ain View, Ca li fornia 94041 
(415) 965-1735 

Vi a/ Mastercard orders: ca ll tollfree 
(800) 227-9998 (except Californ ia). 
California orders: please call (415) 
965-1735. 

WATCH 

THIS 

SPACE 

''Look how fast I create these 
great graphic displays on my 
PET with the new PicChip ... 
it's like home movies." 

WATCH 

THIS 

SPACE 

PicChip , the new ROM tha t took Europe by storm, available 
only from Skyles Electric Works in the U.S. and Canada. 
PicChip , a ROM extension of 1hc BASIC version Ill , BASIC 4.0 or BASIC 8032 interpreter 
that offers over 40 commands that allow you to create programs with dynamic graphics 
displays: plots, bar graphs, pictures; and rolling, scrolling, shifti ng and inverting. All in­
stant ly and easily added to your BASIC program . 

The ad dres ror the 200013000 (which would require P icChip module PC2), for the 4000 
(PC4) , and fo r the 8000(PC8) is SAOOO . . . unless you have a Mikro, WordPro Ill or IV, 
o r Jinsam, whicH occupy that same address. In tho e cases , you will need the PicChip on 
an interface board that wou ld reside in address B800 ... for the 2000/3000 se ries (PCB2), 
above the Toolkit. For 1he 4000 (PCA4) and 8000 (PCA ), the Mikro or Wood Pro wou ld 
be switchable manually using the Skyles Socket-2-ME. 

Sk)'le gua rantees your salisfac tion: if you are not absolutely happy with your new 
PicChip retu rn it 10 us wi1hin ten days for an immediate, full refund. 

PicChlp from ki les Elec tric Work (Please indicate PC2, PC4, PC8) ............... S60.00 

Complete wilh interface board (P lease indicate PCl32, PCA4, PCA8) ........... . .... 80.00 

Shipping and Handling .................... .... . (USA / Canada) 52.50 (Europe/ Asia) SI0 .00 

California residems must add 6o/o / 6 v.i o/o sales tax. as required. 

Skyles Electric Works 
23 1E South Whisman Road 
Mo untai n View, allfornla 9404 1 
(415) 965-1 735 

i a/ Mastercard orders: call tollfree 
(800) 227-9998 (except Californ ia). 
California orders: please call (4 15) 
965-1735. 
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The change, of course, is that an intermediate 
variable is not created and then concantenated. 
The variable is created as a string and is packed 
with blanks to the maximum needed length on the 
same line. It is then immediately printed using the 
appropriate string handling function to make it 
the correct number of spaces to fit the column you 
are creating. 

You have saved in two ways. The forever 
concantenated P$ is not created; an advantage as 
pointed out by Lhe redoubtable Mr. Butterfield . In 
addition, the printer can process each o utput while 
the next gets a head start. 

This is print test #2 in the sample listing. Run 
times on my machine ran some 50 seconds, about 
half the total time required for test# I . 

Columns Of Names 
These examples have been right justified. If you 
need to print a column of names, you will want to 
leftjustify it. This is not necessarily because it is 
better, it is just that it will be considered a bug or a 
product of indifference if you do not. Sample 
coding to do this is: 

2800P$ = N$ +" " 
281 OPRINT#4,LEFT$(P$,20) 

In this case, the necessary blanks have been 
added after the name, and the resulting oversized 
string has been printed out starting with the left­
most character using the LEFT$ function . Alway 
add enough blanks to insure that the space is filled 
even if N$ turns out to be a null string. This insures 
that other columns will not be disturbed if that 
happens. 

When you have strings to print, you have to 
prim strings. You can avoid extra string creation as 
shown by tacking on the necessary blanks at once. 
Then print immediately using the LEFT$ function 
in the print statement. 

Hints And Kinks 
If you have a lot of fill blanks to add, it save· memory 
to ci-eate space variables as a substitue for the blanks­
within-quotes as shown on line 2220. Create these 
handy variables when the program initializes: 

600054$ =" ":S5$ =" ":S6$ =" 
601087$=" ":S8$=" " 
6020RETURN 

Use a gosub to do this when the program runs. 
GOSUB6000 in the first line of a program would 
set up the space variables shown above for use 
la ter. 

The eight blanks in a line like 2310 could then 
be added to each string as: 

23 IOP$ = S8$ + STR$(K %(1)) 

Another point; you already know that the 
TAB function doesn't work on the printer. Well, 
the SPC function does. You may have wondered 
what the differences between these two seemingly 
similar functions are. This is one of those dif-

fe1·ences. We will see an exam ple of use lateL 
WHAT #0$*! APPROACH WORKS? 

That second word was copied verbatim from 
the cover of COMPUTE! #7 . Anyhow, there is a way 
to get whole number into printed colu mns without 
having to cope with slow string handling. It may 
sound silly, but the way to do it is to keep it as data 
(numerical data that is). We will now examine the 
techniques that may allow you to avoid tring rend­
erings of data altogether. You will then put the 
data out as fast as the primer can handle it; all day 
if necessary and always in neat columns. 

The Basic Idea 
Let's say you want to print out a number that will 
range between 0 and 999 in a column eight spaces 
wide. sing the integer variable K %, we might 
write: 

2900IFK% = OTHENPRINT#4,S8$;:GOT02950 
2910IFK%<IOTHENPRINT#4,S5$K%;:GOT02950 
291OIFK% <1 OOTHENPRINT#4,S4$K %;:GOT02950 
2930 PRINT#4,S3$K %; 
2950REM NEXT COLUMN 

Here we have covered the full range from 0 to 
999. If the number goes over 999 it will disturb the 
columnation unless another line of code is added 
to catch numbers less than 9999 to realign it. Only 
one of these p1·int statements will actually execute. 
If you expect a lot of larger numbers then this 
routine would go faster with the larger numbers 
first , a fewe r comparisons would take place before 
the correct line was found and executed. This code 
\.vill place one column on the sheet. The next column 
would require a repeat of the whole routine, so 
coding this way could get long. It is fast, however, 
and it is effective and straightforward if on ly a few 
columns are needed. 

In this example, zero is not printed, eight 
spaces are printed instead. A single digit, including 
zero if you want it to print, takes three spaces. The 
<I 0 or single digit line (line 29 10) has 5 paces 
placed first, then the sign space, the nume ral itself, 
then a space after. J f you wam 0 to print, then put 
in REM at the start of line 2900 to neutralize it. 
(Don 't eliminate it as it is a GOSUB target line). 

Note that the carriage return suppress semi­
colon is used on all of these lines. This leaves the 
printer poised on the start of the next column on 
the same line. A PRINT# statement must be added 
at the end of the line to go smoothly to the next 
line, as we will see in the next example. It is like 
bowling, where the tenth frame is handled differ­
ently to wrap things up. 

The GOSUB Variable Width Column Maker 
Now that the principle has been cove red, let's go to 
som code that wi ll produce an unlimited number 
of columns of va rying width using a reusable sub­
routine for each column desired. This rou tine wi ll 
compete in size with string handling code and is as 
fast as :ou 'll want. 



~~~~BM COMPATIBLE 8" FLOPPY 
DISK for CBM/PET,* Aim, Sym 

( ~~lOISK 11 ) 
LOW COST HIGH PERFORMANCE 

FLOPPY DISK 
5Y., " MINI FLOPPY DI SK SYSTEMS : 
Model 540-1 Single Drive , Double Densi ty (1 43K) $59 5.00 
Model 540-2 Dual Drive, Double Densi ty (286K) S895.00 
Model 580-1 Single Dr ive, Quad Density (286K) $795.00 
Model 580-2 Dua l Drive, Quad Densi ty (572K) S1 , 195.00 
8" MINI FLOPPY DISK SYSTEMS : 
Model 877 -1 Singl e Drive, IBM standard (295K)S1 ,095.00 
Model 877 -2 Dual Drive, I BM standard (590K) S1 ,695.00 

Payable in U.S. Dollars 

PE DIS K 11 is a high performance mass storage peripheral to enhance your computer's storage 
capability. Total storage to 850K bytes is ava ilable. The PE DISK 11 system consists of a small disk 
control ler electronic board that mounts inside the computer and an external disk drive assembly. 
PE DISK 11 offers the fastest mass storage system availabl e for the Commodore PET. With a data 
transfer ra te of 250000K bits per second, the PEDISK II loads data direct ly to memory. This is 
up to four times faster than any 488 bus-type mass storage device . 

DISK COMMANDS: 
BASIC 

ILOAD 
ISAVE 
IOPEN 
llNPUT 

- reads a program fil e to the computer 
- stores a BASIC program fi le to the disk 
- forms a sequential or relative data file 

One, two, or three drives connect to the PE DISK controller board. The user can choose 5Y.." or 
8" disk drives. An important feature of the PED I SK II system is its ability to exchange data with 
other computers . The sta ndard 8" IBM 3740 format allows data exc hange with large computers . 
Data files, mail lists, etc. available on large computers can be processed by the PET /PED ISK system. 
Remote PET/PEDIS K computers can provide data entry for large machines. 

PDOS 11 software links directly to the standard BASIC and operates with BASIC-type com­
mands for easy interfac ing. A full set of disk utility commands completes the powerful disk oper­
ating firmware. 

- reads a data record from a fil e on the disk 
IPRINT - stores a data record to a file on the disk 
I CLOSE - ends a sequent ia l or relative data file 
I LIST - displays a directory of all files on the disk 
!RUN - reads a program file and executes 

MONITOR -DOS 

D - displays contents of memory or diskette . 
G - go t o program and execute . 
H - help user with listing of a ll commands. 
K - ki ll a file on t he diskette (erase file). 
L - read program to the computer memory. 
M - memory examine and change monitor. 
N - name a file differently (rename) . 
P - print directory of all files on the disk . 
H - return to BASIC mode. 
S - save program or data from memory to the dis k. 
U - uti lity : format, copy, compress, patch diskette. 
X - execute program after load ing. 

full FORTH+ FULL FEATURE "FORTH" FOR 6502 SYSTEMS 

INTERPRETER - can be executed direct ly in an interpre tive mode 
to speed test ing and debugg ing . 

CROSS-COMPILER - words can be 1nd1vidually com piled and tested , 
the entire program can also be cross-compiled for maximum efficiency . 

COND . ASSEMBLER - Machine language modu les can be intermixed 
and conditionally assembled to full FORTH . 

SPECIFY PEDISK 11 , PET 2040 or 4040 DISK, OR APPLE 

STRING HANDLING - variab le length consta nt s and variabl es are 
allowed . Processes compare, move, concatenate and sub-string words. 

FLOATING POINT - process 5 or 9 d1g 11 integer and float ing poin t 
numbers fo r ar ithmetic operat ions . 

SCREEN EDITOR - contains a un ique fu ll cursor vis ible screen 
ed itor . 

. .. $75.00 

r.cgr s ) FOR INFORMATION, SE E YOUR DEALER OR : 

l MICROTEC H P.O. BOX 102. LANGHORNE, PA 19047. (215) 757-0284 
U.S.A. • PET IS A TR A DEMAR K O F COMMO DORE 

DEALER INQU IRIES INVITED 

http:295K)S1,095.00
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2400FORI = I TO 30 
2410P=K%(l):S=6:GOSUB2460 
2420P = L(l):GOSUB2460 
2430P = M%(I):S = 8:GOSUB2460 
2440PRINT#4 
2450NEXT 
2460IFP = OTHENPRINT#4,SPC(S);:GOT025 I 0: 
REM BLANK WHEN P = 0 
2470IFP<lOTHENPRINT#4,SPC(S-3)P;:GOT02510 
2480IFP< 100THENPRINT#4,SPC(S-4)P;:GOT025 I 0 
2490IFP < 1OOOTHENPRINT#4,SPC(S-5)P;:GOT025I0 
2500PRINT#4,SPC(S-6)P; 
2510RETURN 

Any practical number of columns can be 
created by reusing the GOSUB at 2460 over and 
over. The width of each separate column is deter­
mined by the variable S, set at line 2410 for six 
spaces for K %(1) and L(I), and then set again for 
eight spaces for the variable M%(1). 

When the last column has been printed out, 
the carriage return suppress is cleared with a final 
PRINT# statement on line 2440. Any additional 
columns would be added after line 2430 and before 
2440, so the PRINT# statement would still be last. 

This is print test #3. It prints in about 16 
econds with no pauses. My 80 cps printer is appar­

ently running at its full speed through the whole 
test. 

Check the data that you are printing to make 
sure that there is a printing line for each possible 
number that will be sent to the printing subroutine. 
Any number that is out of range will skew the 
columnation . You may have lO exclude numbers 
that are too small or too large, or which contain 
negative or decimal quantities. 

Lines, sometimes a number of them, may have 
to be carefully added to care for everything that 
you want to include in your printout. Remember 
the words of Gerald Weinberg in The Psychology of 
Computer Programming: "To detect errors, the pro­
grammer must have a conniving mind, one that 
delights in uncovering flaws where beauty and 
perfection were once thought to lie." 

The Commodore Answer 
I have not seen an in-depth review on the PET 
2022 printer, but I have worked wi th a number of 
them . Commodore has provided a neat way to 
fonnat printed information using a format file 
which you instruct as needed to produce columns, 
with man y useful options. This works only with 
PET printe r and then with reservations, as 
explained belO\L 

There a1· two ROM sets for the 2022. The 
earl set is noteworthy for the fact that it supplies a 
carriage return for every linefeed. \i\ hen it pages 
or passes blank lines, the print head moves clear 
across for each line. That is the bad news. T he 
good news is that the fo rmatting works. and w01·ks 
well. 

T he newer ROM set will give linefeeds without 

the time-consuming full carriage scan. T he re is a 
bug, however , that causes the machine to go into 
permanent lower-case mode when more than a few 
columns are sent to the format file and then printed 
to. This is a fata l error, as nothing short of a power 
down will restore normal opei-ation . Complex 
formatted output that prints pe rfectly on the older 
ROM set cannot be made to run on the new set. 

I have not been able to locate a corrected 
ROM , a lthough it has been on the horizon for a 
year. I have not yet had a chance to try the new 
PET /MX-80 printer. 

Epson 
The tandard MX-80 was built for u e with the 
TRS-80 and contains the Radio Shack character set 
to prove it. lt does not have the same logic regarding 
carriage return/linefeed that the PET printer does. 
With the switch set for listings, KEYPRI NT (COM­
PUTE! # 7) will not work. Word pro 3 required an 
added lfl (line feed) in v ry file header, and so on. 
Hoo Boy! 

There is a switch that adds linefeeds, but it is 
buried inside the machine. I a lmost had m y cover 
trained to jump off when I snapped my fin ger , 
when I finally added an external SPST switch in 
parallel with switch 2-~~. When that SPST wears out 
I will have to replace it. 

David Lein's late 1980 manual does a good 
job of explaining and demonstrating printer fea­
tures. Appendix Don using the unit with other 
than the TRS-80 is very brief and touches on the 
Apple only. 

The important features like double width 
lette rs, va riable line spacing, and double strike 
work from the keyboard and unde r program con­
trol if you leave those pernicious JPET controls on 
the IEEE interface board OFF. 

I ho pe that these samples and the d iscussion 
wi ll help you to a oid some of the lo ng hou rs 
otherwise required to find out how to efficiently 
u ·e our printer. Some of the ·e problems had me 
almost can·ying my head around under my arm a 
few times. Remember Weinberg's words; "Any fool 
without the abi lit)' to hare a laugh on himself wi ll 
be unable to tole rate programming for lo ng." 

The Demonstration Program Listing. 

1000 M=PEEK<51000l:J=140 
1450 IFM=OTHENL=PEEK< 13 5l : POKE135,26:GOT02000 
1500 L=PEEK< 53) 
151 0 POKE53 1 26 
2000 DIMA$ (Jl ,BS (Jl ,C$ (JJ,O$( J), KX C301,L<30l,MX<301 
2020 FORI=lTOJ 
2030 A$ (J) = " TRY":B$ (l)=A$ (!)+"THIS " :C$ (l)="OUT" :D$ 

<Il =C$ ( Il+"TO SEE " 
2040 NEXT 
2050 FORI=I T030 
2060 K/.CI>=RN0(1l*9 
2070 L < I l=INT<< KX<I>>~21 

2080 MX<Il=<L<I>>~2 
2090 NEXT 
2100 OPEN4,4 
2110 Tl=Tl 



The SM-KIT IS a collection of machine language firmware programming and test aids for 
BASIC programmers. SM-KIT 1s a 4K ROM (twice the normal capacity) which you 
simply insert in a single ROM socket on any BASIC 4 CBM/PET-ti1 ther 80 column or 40 
column. Includes both programming aids and disk handling commands. 

ERROR DETECTION. the SM- KIT automatically indicates the erroneous fine and 
statement for any BASIC program error. 
LINE NUMBERING the SM-KIT automatically numbers BASIC statements until you 
turn the function off 
SCREEN OUTPUT the commands FIND. DU MP, TRACE and DIRECTORY display on 
the CRT while you hold the RETURN key (display pauses when the key 1s released) 
Contmuous output is selected with shift-lock. 
OUTPUT CO TROL to DISK or PAI TEA 111 addition to d1splay111g on the CRT. you can 
direct output to either disk or prmter 
HARDCOPY allows screen displays to be either printed or stored on disk. 
Fl D searches all or any part of a program fo1 le I or command strings or variable 
names Either exact search or wild card search supported. 
RENUMBER the SM·KIT can renumber all or any part of a program. The selective 
renumbering allows you to move blocks of code within your program. 
VARIABLE DUMP. displays the con tents of float ing point. integer. and siri ng variables 
(both simple and array). Can display all variables or any selec ted vari ables. 
TRACE SM-K IT can trace program execution either con t111uously or step by step 
starting with any line number. Selected program variables can be displayed while 
trac111g. 
DISK COM MA DS. as in DOS Support (Universal Wedge). the "shorthand" versions of 
disk commands may be used for displaying disk directory. initializing, copy111g. 
scratching files. load and run. etc 
LOAD SM·KIT can load all or part ol BASIC 01 machme language programs It can 
append to a program in memory, overwrite any part of a program. load starting with any 
absolute memory location. and load without changing variable pointers 
ME AG E allows merging all or any part ol a program on disk with a program 1n memory 
SAVE and VERIFY. SM-KIT provides one step program save and verification. It also 
allows you to save any part of a program. or any address range 

SM·KIT 
for Commodore Computers 

A Programming Productivity Tool 

A 4K ROM with both 
programming and disk 
handling aids. 

ONLY 
$40 

Developed by (and available in Europe from) SM Sortwareverbund·Microcomputer GmbH, Scherbaumstrasse 29, 8000 Munchen 83, Germany 

· . WRITE FOR CATALOG. 
252 Bethlehem Pike A B Computers A11as12s perorder 1orsh1pp1ng wepaybatanceot uPs ~u~acecnarges 
Colmar, PA 18915 215·822· 7727 on au prepaid orders P11m hstea are on cash discount basis Regular 

prices shghlly togher 

JUST PLUG IT IN 
• No soldering • No messy wires 

SOFTWARE 
SELECTABLE 
1 . Software select one of two 

operating systems. 
(BASIC 2.0 I BASIC 4.0) 

2. Software select uti lity ROMs 
at conflicting addresses. 

$125°0 (U.S.) 
($150.00 Canadian) 

Add $3.00 shipping to all 
points outside Canada. 

Master Charge and 
VISA accepted. 

For 24 Pin ROM Machines Only. 
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2120 PRINT"PRINT TEST NUMBER <l, 2, DR 3l" 
2130 INPUTB:DNBGDSUB2200,2300,2400 
2135 T=<TI-Tll / 60 
2140 PRINT!l4,T 
2180 CLDSE4 
2190 PRINT"THAT TDDK"T"SECDNDS TD PRINT" 
2192 PRINTFRE <D> 
2193 IFM=OTHENPOKE135 , L:END 
2195 POKE53,L:END 
2200 FORI=1T030 
2210 PS="" 
2220 QS=" "+STRS(K'f.(Ill 
2230 PS=RIGHTS(QS,8l 
2240 QS=" "+STRS(L(l)) 
2250 PS=PS+RIGHTS<QS,8> 
2260 QS=" "+STRS(M'f.<I>> 
2270 P$=P$+RIGHT$(Q$,8l 
2280 PRINT!l4,PS 
2290 NEXT:RETURN 
2300 FDRI=1T030 
2310 Q$=" "+STRS<K'f.<I>> 

Odds And Ends: 

2320 PRINT#4,RIGHTS<QS , 8l; 
2330 QS=" "+STRS <L<I>l 
23 40 PRINT!l4,RIGHT$(QS,8 l ; 
2350 QS= " "+STRS(M'f.<Ill 
2360 PRINT!l4,RIGHT$(QS,8) 
2370 NEXT:RETURN 
2400 FDRI=1T0 30 
2410 P=K'f.<I> :S=6:GOSUB2460 
242 0 P=L<I>:GOSUB2460 
2430 P=M'f. <I>:S=8:GOSUB2460 
2440 PRINT!l4 
2450 NEXT:RETURN 

13 

2460 IFP=OTHENPRINT#4,SPC <S>;:GOT0251 0 :REM THIS 
LINE LEAVES BLANK SPACE ON 0 

2470 IFP< lOTHENPRINT!l4,SPC<S-3lP;:GOT0251 0 
2480 IFP< lOOTHENPRINT#4,SPC<S-4lP1 :GOT0251 0 
2490 IFP<1000THENPRINT!l4,SPC<S-5>P;:GOTD2510 
2500 PRINT!l4,SPC<S-6lP; 
2510 RETURN 

READY. © 

A Fat Forty Bug 
Gordon Campbell. Willowdale. On 

Some machine language programs which work just 
fine in PETs with BASIC 4.0 and 9-inch screens 
will yield odd results on the new 12-inch, 40-column 
machines. Occasionally, it wi ll appear a if the 
program has responded inaccurate ly to the key 
which was pressed. 

This i due to a very subtle difference in the 
RO I. If the machine language program happen 
to be in decimal mode whe n an interrupt occurs, 
th keyboard decode is completely inaccurate. 
Even if a k y is sti ll pressed from a previous char­
acter, it will be decoded as a different character, so, 
instead of getting one character, you get three 
(the original conect one, one that is wrong and 
probabl the original on again). 

The problem is well illustrated by the program 
Ii ting attached. If you assemble the program as 
sho\\'n, then from the monitor l 'pe : G 0800 you 
can type 011 the kerboanl and ce what characte r 
the PET thoug-ht was pres. ed. By the wa , lo ge t 
out of the program, press the RVS key. low change 
the SEO (set decimal mode) to a OP. The program 
giv s accurate keyboard d ecode. ow the STOP 
kc wi II get you ou L. 

The way to get around this bug. if" you must 
use d ecimal mode, is lO precede the rou tine with 
an SEI (disable inte rrnpts) instruction , and follow 
it with a Cl.I (c.:11able inle rrupt s). 

00 10 . BA $ (1B0 0 
0020 .OS 
0030 ; TEST KEYBOARD DECODE 
004(1 ; WITH DECIMAL MODE SET' 
0050 GET . DE $FFE4 
0060 PR INT . DE $FFD2 
0070 

OBOO- FB OOBO STRT SED 
0090 

OB0 1- CA 0 1 (J(l DLLOOP DEX 
OB02- DO FD Ol 10 BNE DLLODP 
OB0 4- BB 0 120 DEY 
OB05- DO FA 01 30 BNE DLLOOP 

0 140 
OB07- DB 0 150 CLO 
OBOB-· 20 E4 FF 0 160 J SR GET 
OBOE!- C9 00 0 170 CMP # (I 
OBOD- F(> Fl 0 180 BEQ STRT 
OBOF- C9 03 0190 CMP #3 
OB11 - FO 0 6 0200 BEQ STOP 
081 3- 2 0 0 2 FF (>2 10 JSR PRINT 
0816- 4C (l(l 08 0220 JMF-' STRT 
0 81 9 - (H) 0231) STOP BR~ 

0240 • EN 

LABEL FILE : [ I EXTEl"\l\IAL J 

/ GET=FFE4 / PR I NT=FFD2 STRT=OSOO 
DLLOOP=0801 STDP=08 19 
/ /0000, 081A , 081A (g 



BO x25 
PET /CBM™20D0/ 30D0/4000 Series 

$275.00* 

On The 
Built-in 
Display 

Select either ...... SO x 25 or 40 x 25 . . . .. . display format 

From the keyboard or program 

Features the same rnemory map and subroutines from the Basic ROMs [specify 
which version of Basic when ordering)**, for standard programming. You a lso 
gain the use of 1023 extra memory locations in the 40 column mode, or 47 
extra locations in the BO column mode. [These locations are available only to 
machine language programs. or peek & pok e from Basic). 

Displays the full, orig inal character set, including graphics characters in e ither 
mode. 

All utility software, firmware, like Toolkit™. Dos Support [Wedge), Extra-man, etc., 
is compatible in both modes of operation. 

The complete enhancement consists of: 1 dual 24-pin socket [one socket for the 
40 column screen editor, and one for the BO column screen editor]. and a circuit 
board that replaces the existing screen RAM. Each c ircuit board is registered 
to the original owner. There is also an BO column reference ROM that plugs in 
one of the expansion sockets [specify the address when ordering). An option 
board is available [$25.00) that allows the ROM to be used w ith any other 2K 
ROM, in any of the expansion sockets. 

Available from your local dealer or: 
EXECOM CORP. 

1801 Polaris Ave. 
Racine, WI 53404 
Ph. 414-632-1 004 

* Plus appropriate installation charges. This requires some c ircuit modification. 
[available from the f actory for $75.00 p lus shipping] 

* * If power-on message = ### COMMODORE BASIC ### you hav e 3.0 Basic. 
[Available only for Basic 3.0 & Basic 4.0 at the present). 

PET™& CBM are trademarks of Commodore Business Machines. 
We w ill ship via Master Charge. VISA, C .O.D., or pre- paid. 

Toolkit™is a trademark of Palo A lto IC's, Inc. 
Installation may void your Commodore 80 day warr. 

The Execom™board is guaranteed for 1 year. 
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Machine 
Language: 
What's Your 
Sign? 
Jim Butterfie ld 
T oront0, Canada 

Beginning programme1·s learn very quick) that a 
memory location has eight bits capacity, so that it 
may hold a number from zero to 255, or 00 to FF 
in hexadecimal. That's the range of values that you 
are allowed to POKE and that you will see with a 
PEEK. T hese numbers all seem to be positive. 
Why, then. do some of them set the N (negative) 
fl ag when loaded? More generall y - how do you 
handle signed numbers? 

As Humpty Dumpty almost said: "When I use 
a number, it means just what I choose it to mean -
neither more nor less". As programmers , we can 
choose to treat a memory locatio n value as if it 
were unsigned, a number from 0 to 255; or signed , 
a number from - 128to +127 . We can view the 
value in many other ways, too : as part of a bigger 
number , as an ASCII character, as two or more 
small numbers pac ked together, and so on. For the 
moment, le t's concentrate o n th signed number 
aspect. 

Sign Posts 
The N (negati ve) fl ag is tied to the most significant 
bit of the va lue under consideration. For example, 
if' we load in to a register a val ue of hexadecimal 
C8 which wou ld PEEK as 200 decimal , the N flag is 
turned on. Why? If we write C8 in binary we get 
11001 000. T he first bit (called the high-order bit 
or the most significant bit) is one , and that's what 
kick · the N fl ag on. If we mean the number to be 
unsig ned, we ma ignore the N fl ag; but if we 
mean the number to be signed, the N flag tells us 
tha t it is negati\'e . We can te ll what negati ve value 
is represented in an 8-bit locatio n by subtracting its 
unsigned va lue fro m 256, so that C8 (u nsigned 
200) has a igned value of -(256-200) or -56. 

T his method of representing signed numbers 
is called twos-comple ment and it works well once 
yo u get u ed to it. T he re are a few special rules to 
keep in mind when you add , subtract, multipl y, 
and compare, but most things a re quite straight­
forward. You'll quickly lea rn that FF or decimal 
255 has a signed value of -1; that the highest 8 bit 

signed val ue is hex 7F or + 127 and the lowest is 
hex 80, or -128. 

Overflow: My Byte Runneth Over ... 
When we add unsigned numbers, we need to watch 
for a le ftover Carry (C fl ag) a fter the addition is 
complete. If the C fl ag is on, it mea ns that the 
addition has ge nerated a result that is too large to 
fiL the space available. Similarl y, when we subtract 
unsigned numbers, we look fo 1· the inverse: the C 
flag being off means that we have tr ied to subtract 
a bigger val ue from a sma ller one - and that's 
illegal if we want un igned resul ts. 

The rules are different when we add and 
subtract signed numbers. T he problem we must 
look for he1-e is a "sign switch'': for example, adding 
+ 100 LO + 100, two posit i\·e num bers, will ge nerate 
a va lue of 200- which i a negative val ue if placed 
in a si ngle byte. Th i type of er ror i ca lled "over­
fl ow," and the 6502 co1wenientl y pro,·ides us with 
an overfl ow indication (th e V fl ag) to " ·arn us of 
difficulty in signed add ition o r subtractio n. A B VS 
(Branch Overflow Set) will detect the fau lt and 
allow us to code an appropriate er ror or wa rning 
routine. 

Remember that both Carry and O\'e rflow are 
-et with each Add and Subtract command you 
execuce. It's up to you to choose which fl ags are 
importan t: you know which numbers are signed 
and wh ich a re not. 

Multiplication: Sign Of The Times? 
General multipl ication of signed num bers ca lls fo1· 
careful tesLing o f both sign and quite a bit o f work. 
For the moment , we'll concentrate on simple multi­
plication routines: multiplying by a fix ed va lue o r 
say four or fi ve. 

We multiply a numbe1· by two by using an ASL 
com mand . I f we were do ublin g an unsigned 
number, we once again test the C fl ag to make sure 
that the new \'alue fit s into the space provided. For 
signed numbers. it's a little mo re work: we must 
make sure that doubling the number ha ·n 't caused 
the sign to change. T he overflow fl ag won't he lp us 
here (I wish it did ) ince it is unaffected by Rotates 
and Shifts . T he usua l cod ing method i: to check 
that the C fl ag. which holds the previous sign , 
ma tches the N fla g. which holds the current sign. 

To multiply by four. \\'e u e two ASL com­
mands, and we must caref'u ll v check for er ro rs 
after each one. I f' we wish to ;mdtipl )' by fj,·e. we 
multipl y by fo 11r and then add the original va lue­
hopefull y stored somew here - and make the fin al 
overflow check on the additio n. 

Comparison: Getting the High Sign ... 
Comparin g signed numbers can't be do ne with a 
single fl ag or a single tes t. The C fl ag gives you a 
valid comparison if the two signs a re the same but 
not if they differ. You could pre-check the signs: 
for exa mple LOA VAL E I : EOR VA LUE2 would 



UPGRADE SYSTEM 
(UPSYS) 1s an 1ntell1gent RAM-Expansion for the 
COMMODORE COMPUTER With UPSYS you can 
add 256K-, 128K- or 64K-Byte RAM to your CBM­
Computer. 
UPSYS 1s available for the Commodore Computers 
with BASIC 2.0 and for BASIC 4.0 1.e. 4032N, 4032B 
or 8032. 

ORGANIZATION 
UPSYS 1s organized in banks. 32K RAM, each. 
addressed from 0000 to 7FFF (0-32767). The 
OPERATING-SYSTEM (OS) 1s located in E900-EFFF 
and is installed in EPROM inside the UPGRADE 
SYSTEM. 
With these locations 11 will not conflict with any other 
EPROM (VISICALC, WORDPRO, CREA TE-A-BASE .. ) 

WHAT can I do With UPGRADE SYSTEM? 
You can use the differe.n banks of UPSYS for programs 
(Basic or Machine Code) and/or for datafiles. The OS 
(Operating System) of UPSYS will al low bankswilch 
(1ump from one 32K bank to another 32K bank). by a 
simple SYS-command. SYS60419 # 1 means to iump 
from one bank into bank# 2. 
You can switch to another bank with or without sharing 
the variables by OVERLAY. This allows a fast calcula­
tion from programs needing more than 32K of RAM 
area without reloading from floppy (and destroying the 
first program 1n the memory), for you are able to keep 
two. three or four, depending on the type of UPSYS 
you use. in the different 32K banks. 

DATAFILES with UPGRADE SYSTEM 
You can also set up one or more of the 32K banks for 
datafile banks . 
The OS from UPSYS will allow up to 6 different 
datafiles 1n each 32K bank. A total of up to 31 different 
datafiles in various banks will be allowed. Maximum 
string length is 255 bytes. It is marvellous to access 
from a Basic program to any datafile bank containing. 
for example. 30K bytes of data in direct access with 
RAM-SPEED without lowering the RAM area in the 
user's Basic program. 

Syntax of read-access: 
SYSrd# fn ;sn,r$ 

That means: read in datafile # fn the string with 
the # sn into the variable r$. 

Another advantage of UPGRADE SYSTEM is that 
there 1s no restriction in the number of open-files at he 
same time. 
You can access up to 31 various data files without 
opening or closing them! 1 ! 
Included in the OS of UPSYS is a command allowing 
you to ind, with lightning speed, a specified st ring 
matching with a preset string. 
This command and all other OS-commands are 
written in the machine-code of the 6502. 
COMMAND SYNTAX· 

SYS fi#fn.sp,r$,sn 
this will look for a match with r$ in the specified 
datafile # fn (for example, in a customer list or in 
inventory list) beginning in the sp-string posit ion (i.e. 
m1d$ (x$.sp, ten(r$)) . starting with the sn-th string 1n 
the da af1le. If a match occurs, the posit ion number of 
the match string will be placed in sn 
The advantage of this command is its high speed 
matching string in every given string-position, without 
presorting the st rings. With th is last access you do not 
have to keep a lot of different indices of your datal iles 
to find a specified string. You are able to define your 
search- or match-field with complete freedom ! 11 
All these functions will not lower your program space 
in memory, for the data-files are in another bank 1n the 
UPSYS. 

Programs With UPSYS 
Another advantage of UPSYS is to keep different 
programs in differenl banks (you could use a few 
PETs with various programs). Of course. all of these 
programs are able to access to one or more of the 
defined dataflles 
To switch into another program-bank only needs a 

mighty wings 
UPGRADE-SYSTEM 

simple SYS command. 
SYNTAX: 

SYSjp# bn 

3064 
4064 
8064 

That means: SYS 60419 (jp-for jump is set in your program to 
60419} into bank # bn With UPSYS 8256 you will have up to 8 
additional programbanks plus one bank from your Commodore 
Computer itself. With UP 8064 you will have up to two additional 
32K banks plus one bank from the PET itself. 
The command above wil l switch into the specified bank without 
sharing the variables. If you want to switch in another bank with the 
OVERLAY of the variables you use: 

SYS jp# bn,val 
with th is command the variables from the first program are overlayed 
into the bank # bn 
If you switch out of a program. the program will remain 1n the 
statement following the SYS command. as if " frozen " 
If you switch back. your program will "wake up" and cont inue with 
the statement following the switch command 
01 course: you are able to switch back with or without overlaying the 
variables 
UPGRADE SYSTEM comes complete 1n a separate cabinet with all 
necessary cables, connectors. OPERATING SYSTEM in EPROM 
(inside the UPSYS cabinet). With the installation and operation 
manual , UPGRADE SYSTEM is easy to install. 

PRICING: 
UPGRADE SYSTEM with 64K usd 792.00 
UPGRADE SYSTEM with 128K usd 1184.00 
UPGRADE SYSTEM with 192K usd 1390.00 
UPGRADE SYSTEM with 256K usd 1576.00 
Manual separate . . . . . . . . . . . . . . . . . . usd 10.00 
Please specify which Commodore Computer (BASIC 2 or BASIC 4) 
you have. Delivery is from stock. 

DEALER INQUIRIES are invited from all counlries. 

UPGRADE SYSTEMs are available from sp1ma computer in WEST 
GERMANY. For more information. contact : 

Bernd H. Ruf Contract Trade Ltd . 
201 Hackberry 1213 788-790 Finchley Rd 
CLUTE. TX 7753 1 LONDON NW 11 7UR 
(713) 265-5625 ENGLAND 

• .r..-....... .,,.. -
[[]r:lPlJTEA 

Turbinenstr. 4 
6800 Mannheim 31 
West Germany 
Tel. 0 (06 21) 7215 15 
Telex 4 63 708 spima d 

http:differe.nt
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turn the N flag off if the signs we1·e the same, or on 
if they were different. If the signs were identical, a 
normal Compare would settle the matter; if not, 
the positive number must be the biggest one. 

Frank Covitz offers the following elegant 
signed compare: 

TEST!: SEC 
LDA 
SBC 
BVC 
BIT 

TEST2: BPL 

NI 
N2 
TEST2 
NI 
GTE 

;Get 1st number 
;Compare vs. 2nd number 
;Branch on overflow clear 
;Else test sign of 1st number 
;If plus, branch to Greater Than 

or Equal 
(code for less than) 

GTE: (code for greater than or equal) 

Note that two tests are performed: the SBC 
(wh ich is used to set flags rather than calculate re­
sults) and the BIT test. The N flag is brought into 
play here-it's unu ual to see it doing a useful job in 
a comparison situation. 

Odd Signs 
When signs are used as part of large number , the 
sign bit appears only in the most significant byte. So 
if you allocate 32 bits (four bytes) to a value, on ly one 

- the highest order - gives the sign. 
It's possible to sign decimal numbers . If the 

numbers are held in BCD for decimal addition and 
subtraction , the sign works ou t rather oddly. The 
high bit is still the most conven ient to use - but this 
causes positive values to be those sta r ting with the 
digits 0 through 7, and negative values to begin with 
digits 8 and 9 only. This "unbalanced" arrangement 
of numbers is often satisfactory and allows the N 
and V flags to perform their proper roles . If, on the 
other hand , you need to balance the range of posi­
tive and negative decimal values, you'll want positive 
numbers to start with digits 0 through 4 and nega­
tive values with 5 through 9. In this case, you have to 
do most of your own sign work. As a last resort, you 
can keep the sign as a completely separate flag-but 
beware of additions and subtractions tha t cross the 
positive-negative boundary. 

Signing Off ... 
Most machine language work is in unsigned in teg­
e rs : you'll need to deal with sign d numbers on ly 
rarely. But when you do, it's essential to know how to 
handle them ... you might say that it's one of the 
signs of good programming. © 

QUALITY ACCOUNTING SOFTWARE 
for the CBM COMPUTER 

THE GENERAL LEDGER SYSTEM S 150.00 
All entries are made via formatted, fill in the blanks. 
screens. There is a separate check stub format disburse­
ments entry screen and eight digit account numbers to 
allow sub coding as required. Up to fifty user designated 
journals are available. All data is verified on input with 
balance enforced. All journals are available for print al 
any point 1n cl1e accounting cycle. Any printout may be 
printed by department. The general ledger prints: 
balance forward. full deta il of each transact ion. total 
credits. total debits. and end balance for each accounr. 
Available reports include: journals. disbursements 
register. current trial balance. audit tria l balance. budget 
trial balance. income sta temen c. balance sheet. cash 
flow analysis. and comparison of budget vs. actual 
amounts for year to dace. or the current period. 

FUND ACCOUNTING SYSTEM $200.00 
The perfec t accounnng system for the municipal utility 
district. and the small city or school district. The system 
includes all fea tures of the general ledger system w ith 
the added ability of printing all reports. and the general 

ledger. by fund as well as by department. 

CLIENT ACCOUNTING SYSTEM $200.00 
The accounting tool kit for the public accountant. This 
system includes all features of the general ledger system 
with the addition of a payroll check stub formatted 
screen for payroll check input. Also included are: a 
payroll disbursement register. a I 099 regist r. 941 
reports. and W-2's. 

INTERLOCKING MODULES 
The following modules are available for any of the 
ger.eral ledger based systems: 

Accounts Payable S 75.00 
Accounts Receivable s 75.00 
Payroll s 75.00 
Job Cost Payroll s I 00.00 
Utility Billing System SI 00 00 

Accounung so ftware may be reviewed at your dealer. or 
via mall . Full catalog. demo disc. sample operations man­
ual. (please specify which system). and a 520. credit cou­
pon - only 520.00 

DEALERS! Please Write for Dealers Pack 

Expan ed Soflware Ca1a100 Free on Rr·quest 

BASIC SOFTWARE SERVICE 
P.O. BOX 181. LA PORTE. TX., 7757 1 

Phone Area Code 713/ 4 70-1857 



Standard Features: 
• Fu ll p r to P T / CBM fo r a mi nim um of 

15 min utes 
• In tall within PET/ CBM cabinet 
• o w ir ing changes necessa r 
• Batt r i recha rged from PET / CBM in t -

gra l powe r uppl 

Specifications: 
• Physical Size: 5.5' ' x 3 .6" x 2.4" 
• Weight: 4 .5 lb . 
• Time to reach full charge: 16 hours 
• Duration of outputs: Minimum of 15 min . 
• Voltages: + 16, +9, -12 , -9 
• Battery Life Expectancy: 3 to 5 yea r 
• Battery On-Off Switch 

For Use With: 
• ommodor P TI BM 2001 a nd 40 0 r-

i omput r 
• Commodor PET / CBM 8000 serie com­

pu te r ( creen s ize will not be norma l on 
batt ry back-up) 

• ommodor C2 Ca e t te Ori 

BATTERY 
BACKUP 
SY STE~ 
FOR COMMODORE PET/CBM COMPUTERS 

eve r aga in lose valuab le data because of 
power shortages or I ine surges . BackPack s up­
p Ii a minimum of 15 minutes reserve powe r to 
32 1< of m mory, the video sc r n and tap 
driv . BackPack fit in s ide th PET I BM 
ab in t a nd c3 n be in stal l d eas ily bye n th 

no ic user . BackPack is recha rged du ring nor­
mal ope ration and has a n integ ral on-off itch . 

BackPack comes fu ll y a semb led and t t d . 
In t ru tion in cluded . 

BackPack is a trad emark of ETC Corporation 
CBM/PET are trade marks of Commodore Business Machines 

Designed and manufactured by: 

ELECTRONIC TECHNOLOGY CORPORATION 
P.O . Box G, Old N.C. 42 
Apex , North Carolina 27502 
Phone: (919)362-4200 or (919)362-5671 

I ctronic Manu factu ring 
T hni ca l Des ig n and D lopm nt 

Computer S stem Technolog 
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Train Your Pet 
To Run VIC 
Programs 
Lyle Jordan 
Maple Grove. MN 

Ha e ou already wi hed for the capability to re­
numb r ou1· VI program, or to get a print-out, 
or to save it on a di k. 

Thi could be especially frustrating if you have 
a PET, a printer, and a disk sitting idly nearby. 

r how about satisfying the desire to "upload" 
your VIC program into a PET? This article will 
giv you a couple of quick and easy ways to do just 
that. 

The PET BASIC programs start to occupy 
memory al location I 025 decimal or $0401 hex. 
For the VIC, programs will start at 4097 decimal or 
$I 00 I hex. To make things compatibl start b 
putting a one line program into you1· PET (example: 
I REM). ·ow load your VIC program by typing 
"load''. The IC program wi ll loadjust fine , but 
will ha ea ' tarting location of $IOOI hex and if 
. ou do a LIST, it won't show up at all. You will · e 
only your one line program, I REM. 

To get to the VIC program, you will need to 
change the forward linking pointers. This can be 
accomplished by doing a SYS 54386 (to get into the 
machine language monitor) and then by changing 
two memory locations. 

First look at memory location $0400 to $0407, 
by typing: 

M 0400,0407 

· fhe PET will display the following: 
.M 0400,0407 
.: 0400 00 07 04 01 00 8F 00 00 

N xt list memory $1000 to $1007 an<l sec: 
.M 1000,1007 
.: 1000 AA 18 10 OA 00 99 22 56 

Thi display will vary depending on the first 
line of your VIC program. fy first line was 10 
PRI T" IC-20". 

Now you can change the 'OT and the '0-t' at 
lo ·a1. ions $040 I and $0402. You want thi to poi Ill 
to the location of the first forward poi mer of the 

program, so the '07' b ome 'O l and the '04' 
i changed to ' 10'. Make the change , pre ·s 
RETURN, and cursor down to the la t line di -
played, type 'x' and then press return again . When 
the PET gives the 'READY", you are back in BA IC 
and can do a LIST. What appear i the one line, I 
REM , followed by the V IC program. 

Having served its purpose, line one can now 
be removed, and the VIC program will be copied 
into the normal start of PET BASIC at location 
I 025 decimal or $040 J hex. 

If you have The BA IC Programme r's Toolkit 
from Palo Alto JC's, this entire procedure can be 
1·eplaced by simply activating the Toolkit, and 
t ping "APPEND . 

I will have a lot of use for both of these proce­
dures. Some that come to mind immediately ar 
such things as getting a IC program listing on a 
PET printer, renumbering a VIC progra m, and 
·om pa ting a program so as to make the best possible 
us of the V IC's 3.5K of m mor . 1 hop that thi 
imple procedure will pro e useful tooth rs. © 

Financial Programs 
The Wizard helps you quickly calculate 12 maier types 

of Financial Transactions wrth ease and accuracy. 

Created for businesses and ind1v1duals. this DISK 
PACKAGE has 9 programs plus instructions The Wizard 
delivers answers on the screen or p11nter. 

CASCADE COMPUTERWARE • (206) 355-6121 
Bo• 2354 • Everell. WA 98203 Dealer inquiries Invited 
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PETTERM™ Terminal 
Program 

Use your PET as an intelligent terminal. Access timeshare systems 
and networks such as the Source or Telenet. This is an interrupt driven 
syst em with buffered input/output. Unlike dumb terminals, the PET 
can do other tasks instead of having to wait for incoming data . Th is 
flexibility al lows many advanced features. 

These are complete assembled hardware and software pa.:kages. 
All include line ed iting/resend, auto-repeat, shift lock, output to IEEE 
printer and much more. Delivered on cassett e or disk . Also , available 
for Commodore 80 10 modem or L ivermore Star 488 modem. 

FORTH 
FORTH Interactive high level compiler and 
operat ing system 5-10 times faster than PET 
BASIC. High leve l block structu red language 
This 1s a true fig· FORTH 1mpler.ientat1on for 16 and 
32K PETs. 

A 

Intelligent Communication 

Uploads and Downloads 

In Machine Language 

PETTERM I All features above . . . . . . 
PFTTERM II All features of I. plus loc::i l 
text editor with down- loading capabili ty 
PETTERM Ill Al l featu res of 11 . plus 
80 132 column scrol ling window for 
v1ew1ng formatt ed outputs wider than 
40 columns ....... . 

$ 80.00 

90.00 

100 .00 

Programming R 
evolution 

fig-FORTH. with editor. assembler ... . . .. . .. . SS0.00 
with floating point and strings . . . . . . . . . . . . . . S60.00 
with float ing point. strings. m?cro ·assembler .. 570.00 
cassette and disk interface a·1ailab le. 

DEALERS INQUIRE 

1903 Rio Grande 
Austin.Tex~ 1-512-477-2207 

78705 
Source : TCE995 

comtoll..lter-s: 

P.O. Box 8403 
Aus:tin,T•xu 

78712 
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Converting To 
Fat-40 
Joe Ferrari 
Commodore Canada 

The addition of some new feawres to the 40 column 
PET has brought about some problems with pro­
gram compatibility bet\\'een the 4032 ten inch and 
4032 twelve inch CRT display machines. In some 
cases, the program changes required f'or proper 
operation on the " Fat Forty" may be u-ivial and in 
other cases the con ersion may be next to impo si­
ble. I wi ll attempt to cover area where failure can 
occur and\ hat change need implementing. 

Level 1 
Programs loading Below BASIC ($0400) 
Standard BASIC program hould work without 
any modification unless they emplo PEEKs and 
POKE or if th program loads into memory below 
BASIC. The latter problem can be a bit tricky LO 

spot unles you know specifically what lo look for. 
If the program does load below BASIC (say $033A), 
but does not use location $03£9-03f9. one method 
that will correct the problem i : 

1) get the program into memory (don' t 
execute) 

2) YS to the monitor (SYS 4) 
3) display hex $03E9-0~F9 
4) modify these registers with th follm ing 

values 

[$03 E9: I 0.10,09.10.D0.00.00.00.00.00 ,00,00.00 ,00.00 , 
00.001 

5) resave the program via the monitm-

Tape Unit #2 
Anothe r area where the standard BA IC 
program can fail is in the utilization of the 
·econd cassellc unit for sequential file access. 
If any program ca ll s fil es from tape unit #2, 
unpr dictable e ffcc.:ls can re ·ult depending on 
the data coming into the buffer. 111 this case, 
nothing can be done to resolve the problem. 
The 12 inch 4032 has rendered the operation 
of' the second tap unit virtual! us less. 

PEEKs And POKEs 
Decimal location 151, often used to check if' a 
particular ke y has been pressed, is still the 
same on the 12 inch, but the value of' the keys 
has changed anc.l thcref'ore ex pec ted valu ~s 
for certa in keys will return false information. 
T he following table will ass ist in the conversion 
of a prngram with this problem. 

KEY OLDV NEWV KEY OLDV NEWV 
@ 15 64 A 48 65 
c 31 67 D 47 68 
F 39 70 G 46 71 
I 53 73 J 45 74 
L 44 76 M 29 77 
0 60 79 p 52 80 
R 55 82 s 40 83 
u 61 85 v 23 86 
x 24 88 y 54 89 
I 26 49 2 18 50 
4 42 52 5 34 53 
7 58 55 8 50 56 
0 10 48 

KEY OLDV NEWV 
B 30 66 
E 63 69 
H 38 72 
K 37 75 
N 22 78 
Q 64 81 
T 62 84 
w 56 87 
z 32 90 
3 25 51 
6 41 54 
9 57 57 

Wh n POKE to thi problem area are 
used for saving byte variables (whatever pur­
pose), the must be moved lo a free spot else­
where in memory. If a space is free just below 
$03E9 thi could be a good area for relocating 
th · byte ,·a riables. 

Level2 
BASIC Programs With Machine language utilities 
BASIC programs u ing machine language utilities 
that reside in these ·ond cassette buffer can work 
prope rly provid ·cl they don 't use the taboo area of' 
the buffer (namely decimal I 001-1017). Again. if 
the utility use this a rea, the space muse be relin­
quish d to the PET operating system in orde r to 
obtain ·ucces ' fut execution of the prog1·am. 

suall . in th cas or small machine language 
utilities, it : houldn 't be too difficult lo understand 
and reloca te it LO an area of' memor)' that i f'ree. 

Levell 
Machine language Programs 
This ,,·il l b th· most c.lifficult a1·ea lO troubleshoot. 
If' yo u arc going tu attempt lo modify this type or 
program , be prepared to spend a good deal of 
time. Making the necessary changes to get the 
program wo rkin g will mosl likel y r quire a consid­
erable amount of effon- which I personally don't 
recommend. 

If you are really desperate , he1-e are a few 
helpful hints that mar ass ist you: 

http:o.no.oo.oo.oo.oo.oo.oo.oo.oo.uo.oo


CBM/PET INTERFACES 

RS-232 SERIAL PRINTER INTERFACE- addressable­
baud rates to 9600 - switch selectable upper/lower, 
lower/upper case -works with WORDPRO, BASIC and 
other software - includes case and power supply. 

MODEL- ADA 1450 149.00 
CENTRONICS/NEC PARALLEL INTERFACE - address­
able - high speed - switch selectable upper/lower, 
lower/upper case -works with WORDPRO, BASIC and 
other software - has Centronics 36 pin ribbon connector 
at end of cable. 

MODEL-ADA1600 129.00 
CENTRONICS 730/737 PARALLEL INTERFACE - as 
above but with Centronics card edge connector at end 
of cable. 

MODEL-ADA730 129.00 
COMMUNICATIONS INTERFACE WITH SERIAL AND 
PARALLEL PORTS - addressable - software driven -
true ASCII conversion - selectable reversal of upper­
lower case- baud rates to 9600 - half or full duplex-X­
ON, X-OFF - selectable carriage return delay- 32 char­
acter buffer - centronics compatible - much more. 

MODEL - SADI 295.00 
ANALOG TO DIGITAL CONVERTER - 16 channels - 0 
to 5.12 volt input voltage range - resolution is 20 milli­
volts per count-conversion time is less than 100 micro­
seconds per channel. 

MODEL - PETSET1 295.00 

REMOTE CONTROLLER WITH CLOCK/CALENDAR 
- controls up to 256 devices using the BSA X1 O remote 
control receivers - 8 digital inputs, TIL levels or switch 
closure - 8 digital outputs, TIL levels. 

MODEL - PETSET2 295.00 

All prices are in US dollars for 120VAC. 
Prices on 220 VAC slightly higher. 

Allow $5.00 shipping & handling, foreign orders 
add 10% for AIR postage. 

Connecticut residents add 7 '12% sales tax. 
All prices and specifications subject to change without notice. 

Our 30 day money back trial period applies. 
MASTER CHARGE/VISA accepted. 

MENTION THIS MAGAZINE WITH YOUR ORDER 
AND DEDUCT 5% FROM TOTAL. 

IN CANADA order from : Batteries Included, Ltd ., 71 Mccaul 
Street, F6 Toronto, Canada M5T2X1, (416)596-1405. 
IN THE USA order from your local dealer or direct : Connecticut 
microcomputer, Inc., 34 Del Mar Drive, Brookfield, CT 06804, 
(203)775-4595. 

Dealer inquiries invited. 

Connecticut microComputer, Inc. 
34 Del Mar Drive, Brookfield, CT 06804 
203 775-4595 TWX: 710 456-0052 

Every PET 
Needs a Friend. 

CURSOR is the best fri end your Commodore PET will ever 
have. Since July, 1978 we have published 150 of the most 
user-friend ly programs fo r the PET available anywhere. 
Wh en we writ e o r edi t a program, we spend lo ts of time 
fu ss ing about how it will trea t you. We pay at tent ion to lots 
of little things that help make using a computer a pleasure 
instead of a pa in. 

aturally, CURSOR programs are technically excellent. 
Each program that we purchase is extensively edited or re­
written by a professional programmer. But imaginat ion is 
ju st as important as being user-fr iendly and technica lly 
good ! We delight in bringing you off-beat, unusual 
programs that "show off" the abilities of your PET or CBM. 

CURSOR is user-friendly, technically great and full of 
imaginative programs. And every issue of CURSOR is sti ll 
available! We continue to upgrade previously publ ished 
programs so that they' ll work on the three varieties of 
Commodore ROM's (Old, ew, and 4.0). ew issues also 
work on the 80 column CBM . 

For only $4.95 you can bu y a sample issue and judge for 
yourself. Or send $18 for a fou r- issue subscription. Each 
CURSOR comes to you as a C-30 cassette with five pro­
grams and a graph ic Front Cover, ready to LO AD and 
RUN on your PET. 

Who knows? After your PET meets CURSOR, things may 
never be the sa me! 

AUTHORI ZED DISTRIBUTORS: 

Cre.a l B•it.l in 
AUDIOGENIC, lid. 
P.O . Bo• 8B 
ReadinK, Bcrk\hue 

Holl•nd 
COPYTRONICS 
B<•r cmCC\ler 

an Such1cl~mtraa 1 46 
7413 XP Ocwm1e1 

f.ip;m 
SYSTEMS FORMULATE CORP. 
Shin.,\la••tho Rldg 1-8· 17 
'1'.t~u . Chuo-ku, Tol..)O 101 

Atxh .il.i \l.l 
MICROCOMPUTER 
HOUSE. LTD. 
HJ Rc>~cn 1 S1rcc1 

h1ppencfalc. S)'dncy 
N .. W. AuslrJl ia 1008 

THECODE 
WORKS 
Box 550 
Goleta, CA 93116 
805-683-1585 
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1) U e Superman or Extramon to locate any 
absolute occurrences of memory addresses 
from $03E9-$03f9 and reassign new values. 
2) Check hi-low tables for references to the 
same address locations and, if any, reassign 
new values. 
3) Seek all immediate operations involving hex 
$03 and $e9-f9 ... if any, look at code where 
occurrence takes place and eva luate . 
4) Check all JSR &JM P occurrences into the E 
block ROM . All other RO Is can be ignored 
since they are identical. 

Factory CRT Setup (Size) 
One other problem that ma or may not be en-
cou mered is screen seLU p. If the user decides on 
entering screen text mode via "PRIN T CHR$(14)". 
the top line of screen may run off the upper edge 
and not be visible. To restore screen to normal 
graphics mode ente r "PRI NT CHR ( 142)". One 
easy solution to this problem is to use "POKE 
59468, 14". This will turn the PET to text mode 
without opening up pixel lines between text. 

The changes required to existing software 
may be a problem now, but, at the ·ame time the e 
changes bring the 4032 to a closer compatibility 
with the 8032 model. Features such as repeat keys, 
scroll up and down , bell , and more are available. © 

Programs for Commodore's PET® 
Present this ad from COMPUTE! and receive b2 off your purchase 

price . Valid at your local dealer or when ordered direct. 

• PROFESSIONAL TOOLS 
• Ousiness Reseorcher<Rvsd . Simplex) . ........ ( 1611) S50 
• RNAV.3 Navigator (Wescern U.S.) .. ( 1611) SJO (811) S 25 
• Education Pocl1 (High School Mmh/Sci) ....... ..... . S 15 

• DISK DOWLING SYSTEM (PET/CDM) 
• Leoguebowl-24 .................. (Drsl1 .3211) $145 
• Archivebowl ............ . ....... (for above) S40 
• Allsweepbowl . . . . . . . . . . . . . . . . . . (for above) S40 
• Tournomentbowl ................. (Coss. 1611) SJO 

• HOME & OFFICE DAT A MGMT. 
• Deluxe Address ( 1611))40 • Home Inventory ... S20 
• Home Address 00011 . S25 • Shopper . . . . S 20 
• Grocery More ....... S 15 • Dinner's On! ...... S 15 

• GAMES & ADVENTURES 
• Mansion! . . . S 15 • Fur Trapper. . .. S 15 
• Museum ' . . . . . . . . S 1 5 
• Pentagon! . . . . . . . . S 15 

• High Seas . . . S 15 

Write for details or ask your local dealer. 

WDRILEY SOFTWARE 
P.O . Oox 291.3 

Livermore . CA 94550 
(41 5) 455.91.39 

Dealers letterhead 1nqumes 1nvrted Photocop1e!. of 1 15 ad ore NOT valid coupons One 
coupori per purthas.e This. coupon may be r ceemed tot face value plu!i i 5' for handling 
111t was received f1om CU!ilOmer vpon pure O!ie of one oft c above program!. Otfer vo1d 
where •e!itnetec by low 

DR. 
DALEY'S 

SOFTWARE 
Software with a difference. 

THE MAIL LIST 
A Proven Performer 

Proven Performance with The Mail List is now in 
use by many satisfied customers. 

It has been nearly two years since the first version 
of The Mail List was introduced. Only the BEST 
software will stand this test of time. 

The Mail List has been specially designed to be 
used by the novice computer operator. All opera­
tions in the system are menu driven with built in user 
protection. This insures that you can have hassle 
free and error free operation. 

Why waste time with other inferior mailing lists? 
Compare these features: 
1. User defined data structures. You are the best 

judge of how your files should be organized. DR. 
DALEY'S mailing list package is unique in this 
feature. With The Mail List you can divide each 
record to suit your needs. 

2. User defined label format. You can print from 
one to eight labels across and up to IO lines per 
label. 

3. Interface to WordPro 3 or 4. 
4. Fast and easy input and editing. 
5. Easy to use 'wild card' sorting. This will allow 

searches through the file using up to 3 fields. 
6. Multiple disk files. Maximum capacity is 80 disks 

per file. 
This powerful package comes on diskette with 

nearly 100 pages of documentation. It is packaged 
in an attractive binder. 

When ordering please specify the version you are 
ordering. It is available for the following systems: 
Version 4.4 $159.95 
(Any computer with Commodore BASIC 4.0 and 
32K memory with the 4040 (or upgraded 2040) disk 
drive.) 
Version 4.8 $179.95 
(Commodore 8032 with the 8050 disk drive.) 

Call or write for details of our other software. 

NOTE OUR NEW ADDRESS 
DR. DALEY'S SOFTWARE 
Water Street ~ 
Darby, MT 59829 Lt!l' [ V/S4 j 
Phone: (406) 821-3924 

(Hours: IO a.m. to 6 p.m. Mountain Time) 
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High Resolution 
Bar Graphs For 
The Pet 
David C Swaim 
Atlanta, GA 

One of rhe reasons l chose rhe PET when I bought 
my computer was its excellent graphic capabilities. 
The PET/CBM g raphic character set can be used 
to make "double density' or "high reso lution '' 
graphs without reso rting to additional ha rdware. 
The highest resolution can be achieved when using 
bar graphs. Ba r graphs can be found regularl y in 
the finan cial sectio n of the newspaper and are used 
to illustrate e \·erything from the yearl y rise in 
prices to the yea rl y production of wheat. You can 
draw bar graphs on your PET easily. What I want 
to describe in this article is a method I use. 

How It Was Done 
The first program I wrnte to draw a bar graph 
used the reve rsed space to draw the bar. T hese 
bars looked fin e but there were only about 20 steps 
vertica ll y or 35 horizontall y (allowing some space 
for labe ls). 1 wanted higher resolution than rhat for 
my g raphs. It is possible to increase the resolution 
by a facto1· of e ight eithe1· horizontall y or vertically. 
All I had to do was use the other characters needed 
along with my reversed spaces. I put the needed 
graphics cha racters in an a rray. First I needed Lo 

plot th · proper number of' whole spaces for the 
ba r. This was done by dividing the value to be 
ploued by the value I chose to be the maximum 
allowable va lue (the Yalue that wo uld give me a 
complete solid ba r). Thi gave me a fractio n that I 
multiplied by 20 (my vert ica l bar is 20 lines ta ll ) 
and the res ult wa. truncated to an integer va lue, 
i.e., the fractional part was dropped (in m y "low 
resolution'" program the result was rounded to rhe 
nearest intege r ). This is an impo n ant d ifferen ce. 
T his intege r co1Tesponded to the number o f times 
1 wo uld print a reve rsed space. The graphics cha r­
acte r to be used fo r the last space was found by 
takin g the fractional part from the original calcul a­
tion of length and multiplying it by eight. T his 
number was rounded to the nea rest integer value 
and used as the index of my character array. Thus 
the proper character was printed to finish the ba i-. 

The Program 
T he program listed here is a ge ne ral purpose bar 
gra phing prog ram illustraLin g the high resolution 
bars. T he bar graph is loaded into an array first 
befo re it is ploued o n the sc reen. This is done for 
fl exibilit y. To s,,·itch from vertical to hori zontal 

g raphs requires rewriting o nl y the print routine 
(lines 1000 and up) and putting the approp1·iate 
graphics chanicters in the array X$ (lines 110 and 
I I 5) . The rest of the prngra m remains the same. 
You can change the data plonecl by retyping the 
DAT A statement (line 150) and changing the 
heading in K$ (line 160). You do not need to worry 
about the maximum value o f the data. T he program 
calculates (o n line 280) a maximum bar length so 
that the largest data value is ploued nine-tenths of 
the maximum allowable ba r length . l f' you prefer 
line 280 can be changed to set a de finite ceiling. Be 
carefu l though. The program is not protected 
again ·t data large r than the maximum bar length. 

Figure I show the ba1· gn1ph displayed on the 
scr·ee n by the prngram. This particular graph 
shows the seasona l or monthl y va riation of my 
natural gas bi lls last year. Dming September and 
October my securing depos it was refunded as a 
credit o n my bill so l pa id no bills for those mo nths. 
I put a dolla r in September and a dollar and a half 
in October to illust rate th high resolution available 
with this program. This is a resolution of about 
half of a pe rcent (maximum bar length wou ld 
represent around $ I 00) . Figu1-e 2 illustrates the 
same data prin ted with a horizontal formal. Try it 
and I'm sure you'll neve r be satisfi ed with "low 
resolution" graphs aga in. 

10 REM ************************ 
60 REM ************************ 
100 DIM M$(11,20),Y(l2),X$(8) 
105 REM X$ CONTAINS GRAPHICS CHARACTERS 
10 6 REM FOR MAKING THE BAR 
110 X$(l)="!":X$(2)="~":X$(3)="y":X$( 

4)="b":X$(5)="{REV}x{OFF}":X$(6)= 
"{REV}w{OFF}" -

115 X$(7)="{REV}c{OFF}":X$(8)="{REV} {OFF}" 
119 REM MOVE CURSOR DOWN CHARACTERS 
120 P$="{24 DOWN}" 
125 REM HOME AND UP, BACK CHARACTERS 
130 H$="{HOME}":U$="{UP} {LEFT}" 
140 REM DATA TO BE PLOTTED ON THE BAR 
150 DATA 75 . 36,91 . 53 , 6 1.29,39.56,21.7 

8,11.4 ,11.39, 10 ,l,l. 5 , 24 .69,35. 67 
155 REM KS IS THE TITLE OF THE GRAPH 
160 K$=" NATURAL GAS BILLS" 
190 REM RE AD TH E VALUES TO BE PLOTTED 
200 FOR X=l TO 12 
210 READ Y(X) 
220 NEXT X 
230 Y(0)=Y(l) 
250 FOR X=2 TO 12 
260 IF Y(X)>Y(0) THEN Y( 0 )=Y(X) 
270 NEXT X 
275 REM SET MAXIMUM BAR LENGTH , Y( 0 ), 
276 REM TO BE 10/9 TIMES LARGEST VALUE 
28 0 Y(0)=10*Y(0)/9 
3 00 FOR M=l TO 12 
3 0 1 N=M-1 
305 REM CALCULATE THE NUMBER OF PRINT 
306 REM LI NES LONG THE BAR WILL BE 
310 Z=Y (M)* 20/Y(0) 
315 REM Z% IS NUMBE R OF WHOLE LIN ES 
3 16 REM TALL TH EN BAR I S 
320 Z%=INT (Z) 
325 REM R% I S NUMBER OF RASTER LINES 
326 REM TO BE PRINTED ON THE Z%+1 
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330 R%=INT( (Z-Z%) *8) 
336 IF Z%=0 THEN 530 
500 FOR P=l TO 2% 
510 M$(N , P)=X$(8) 
52 0 NEXT P 
530 IF R% =0 THEN 550 
540 MS (N,Z%+l)=X$(R%) 
550 NEXT M 
1000 REM PRINT THE BAR GRAPH 
1004 PRI NT"{CLEAR) " 
1005 REM WRITE THE GRAPH TITL~ 
1006 PRINT SPC(20-LEN(K$)/2) ;K $ 
1009 REM PUT BAR !DENT . AT BOTTOME 
1010 PRINT "{HOME )"; PS ;" J F ~ 

M J J A S 0 N D"; 

I I I 

OF SCREEN 
A-

I I 
J F M A M J J A S 0 N D 

Figure 1: Natural gas bills are plotted to illustrate 
vertical bars. Note the fine resolution between 
September and October. 

MATHE MA TICS, BASIC SKILLS 
EXPLICITLY PRODUCED EXERCISES IN ARITHMETIC 

For use with *PET/2040 Disk Dr ive/2022 or 2023 Printer 

Computer programs designed for use by the classroom teacher as a primary 
source of exercises in mathematics, basic skills. Through simple question and 
answer, and with the use of only one computer system, a teacher may satisfy 
all individualized, in·class and homework requirements for drill in arithe· 
metic. Students work directly upon exercise sheets. Difficulty level is easily 
adjustable. Answers are always provided. 23 programs included, covering 
integers, decimals, fractions, percent and much more . 

ON DISK $99.99 

ALGEBRA 
EXPLICITLY PRODUCED EXERCISES IN ALGEBRA 

Six teen programs in linear and fractional equations, simultaneous equations, 
quadratics, signed and complex numbe; arithmetic. 

ON DISK $99.99 
(Arizona residents, please add 4% sa les tax.) 
Please add S1 .50 for postage and handling. 

T'AIDE SOFTWARE COMPANY 
P.O. BOX 65 

EL MIRAGE, ARIZONA 85335 
- Inqu iries Invited -

4 PfT ii I rndtrn1tk ol Commodo~ eusintu M.ich1nn •• •c. 

--- ---------~ 

1020 FOR M=l TO 12 
1021 N=M-1 
1025 REM POSITION CURSOR READY TO DRAW 
1026 REM THE NEXT BAR 
1030 PRINT HS;LEFT$(PS,2l);SPC(3*M); 
1035 REM DRAW THE EN TIRE BAR INCLUDING 

BLANKS 
104 0 FOR B=l TO 20 
105 0 PRINT M$(N,B) ; US; 
1060 NEXT B 
1070 NEXT M 
1080 GETA$:IFA$=""THEN1080 
1100 END 

READY. 

.J 
F 
M 
A 
M 
.J -J -A -,... I ·=· 
(I I 
t~ 
fl 

Figure 2: The same data as in Figure I is plotted 
horizontally. The only program changes made 
were to lines 110 and 115 and the print routine 
beginning on line l 000. © 
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PET/CBM * IEEE-488 ~ P.' E 11 

TO PARALLEL PRINTERS 4t. · . ..... I i ~--
By LemData Products j 

I 
P.l.E.·C MEANS-Professional design , lndispensib le features , Excellent qua lity and Cost effect iveness. You 
can 't buy a better parallel interface for your PET/CBM. 

Our P.l.E.-C will interface your PET/CBM through the IEEE-488 bus to .. . . . . 

the NEC Spinwriter, the C. ltoh Starwri ter , printers by Cent ronics , Epson , Anadex, Escon Products the 
Paper Tigers by IDS, the MIPLOT by Watanabe , the DIP pr inters , the AJ-84 1. the OKIDATA printers, p lus 
ALL OTHER parallel ASCII printers . 

Assemb led with custom case , CBM -TO-ASCll code converter and appropriate cable, the P.l.E. -C is only 
$119.95 ( + $5 S&H). Md . Res . + 5 % tax. Specify printer and CBM models. 

LemData Products, P .O . Box 1080, Columbia, Md. 21044 Phone (301) 730-3257 
* PET/CBM are trademarks of Commodore Business Machines 

1

CBM/PET? 
SEND $1 FOR 
CATALOG AND 
$5 OR $10 
OFF OF YOUR 
NEXT ORDER! 

16. 
l 7. 
18 . 

EDUCATORS .... 
CAN YOUR SOFTWARE PASS THIS TEST? 

DOES T OFFER: 

PROGRA 1AB L TY via Educator Int eractivity for ALL Subjects? 
ULT PLE CHOICE , FIL L- IN or RUE & FALS E at Educ ato r ' s request? 

S ACK ED or SIDE - BY- SIDE answers at Educ ator's request? 
Choice of displaying incorrectly answered Que s tions aga i n? 
Choic e of display i ng correct answer i f stud ents reply is wrong? 
AUTOMATIC cre ation of Data Statement s i nto program from Screen? 
FRE E ME40RY status on Screen as tests are cr ea t ed ? 
Au to - Era se of Data Cr eation portio n to conserve memo ry? 
Ca pab i lity of SAVING c reated tests t o Disk or Cassette fo r later use? 
Individ ua l Stude nt Summary to Sc reen or Pri nter of Date , Name & Sco re? 
Automatic printer comma nd s , no open i ng or closing po r ts ma nu a l ly? 
Incorr ect Ent ry protection ? A RETURN alo ne de faul t s t o a WRONG answer? 
Upd a ted pro gress report to student as tes t i s running? 
Upwa r d compa ti bi l ity with AL L ROM SET S incl udi ng latest 4.0? 
Two sa feg ua rds to Insure program In t egrity? Tea chers own persona l 
SECURITY ACCESS CODE , changeable at each t est - sess io n? Protec tion from 
ST UD ENT STOPPING or LISTING program? 
Copie s for BOTH 40 & 80 Character Screens ? Operation i n 8 to J2K? 
Full - f eatured MEMORY TEST to allow you to check you r PET/CBM out? 
BACK - UP cop ie s pr ovi ded FRE E wit h order? Whit e POLY Notebook with 30 + 
Page s of Docum ent ati on & Pr ogram Li stings? 

OUR SCHOOLPAC - 1 PACKAGE DOE S ALL HIS AND MORE! 

SCHOOL PAC-1 Disc orTape-ONLY S34.95 COMPETITIVE 
.<DD S2 FOR S/ B to A.LL ORDERS I '/IE ACCEPT VISA &. HC Ord H~ I SOFTWARE 

21660 Maple Glen Dri•• 
Edwardobur-c. Ml 49112 
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Waking Up The 
PET Screen 
Hal Bredbenner 
Raleigh. NC 

:\n acLi,·e screen di ·play i a lways an a ·sel Lo any 
business or recreational program a nd the re arc 
many wa )'S to animate or othcn\·ise Ii,· ·n-up a drab 
clispla)' of informalion. l\lost acl i\'C screens make 
use o f' specia l g raphic characte rs, machine code 
routines. or ·pccial hard\\'a rc fun ctions such as a 
·ha racter b link mode gene ra ted b · a , ·id eo proc 'S­
·or. This a nicle d escribes a software routine that 
pro\'ide re\'crse fi e ld b linking anywhere on the 
screen al ,·ariable blink rates. The rou Line uses 
BAS IC o nly and no : pccia l ha1·dware is r equired. 
T he PET jiffy rnumcr, T I. is r ' f'c rred to by th e 
progra m, howe \'e r iLs conLc nts are noL modilied. 
T he T l .iiffr rnum ..- is swndard in the PET (a ll 
,·e 1·sions. a ll RO Ms) and if a n oLhc r S\'stem is used , 
a n )' Real T ime Clock (RTC) can be ~1sccl as a 
r f'e re 11cc. 

The Hlinking GF.T Routine , shown in Listing 
1, is useful for pnm1pling Lhc systc m ope rator 
during prog1·a m e xe ·ution. \.\'he n called . the 
·ubrouti11e will display. al th e bollOlll center of Lh e 
screen , Lhe \\'ords " HIT A ;y KEY." The displayed 
words will Lhe11 blink l'rom normal tor ., ·erse ,·icle< 
at a rat e prog ra mmed in line I ()0. F.ach _jiffy int he 
PET is l /60th of a second and si nce line 160 waits 
!'or 15 jiffi ·s the display will blink ever ' quart r or 
a second. Ir you don 't }'<=' l u nclerst and how th is 
timing works. I will decribc it l'urtltcr in th e n e xt 
paragraph. The subro11Line continues hlinki11 15 l h ' 
words until a key is de pressed. a t which time the 
routine r ·t11rns to Lhe main calling program with 
string ,·a riahle S$ equal 10 the input key . The 
routine is ve r y slraightfon\·ard in its operation 
and. althrn1gh it is 11ol ve ry classica l in its construc­
Lion , it is cl'liciellt and e<111 be easily unde rstood a11d 
adapted for use in other prog rams. 

This pa rag raph gi\'es ;1 line-by-line d csffi pt irn1 
of l he a('l ll <il operali1Jll of' th e l'OlltilH' a11cl , if' )'Oil 

have ad va nced i11 yo11r BASIC: progr:1111111ing skills, 
perhaps you will find it a li11le hori11g. v\'hcn yo11 
;1rcj11sl getting startl'd thrn1gh , a line- 1 >~·- line 
d escription <'<lit reall y be a help. I.inc l '.W places 
the c ursor al the ho1 10111 ol'thc StTl'l' ll, howe\'t•r 
1 his could he 1nodilic:cl wit It l he c11rsor 1no ve111cn1 
characters lo place the u1rsor al ;111 )' sc reen loc:11 io11. 
X.'' . in lines I '.HI and I ·10. is used ;is a sw itch to 

a lt e rnate ly ho ld the REV ERSE I· l ELD 0 0 1· 
REV ERSE F l ELD OFF characLe r. lniLially X$ 
h o lds the REVERSE FIELD ON character. line 
130, a nd aj ump Lo line 150 is made . After the 
curso1· is 1110,·cd over Lhinee n spaces by the TAB 
!'unc tion, the rev rse fi e ld is either turned 011 or 
off by p1·inting X$. Since X$ iniLia ll y holds th e 
REV ERSE FIELD 0 characLer the reve rse fi e ld 
f'un cLion is turned o n and the11 the \\·onls "H IT 
.-\ 'i KEY" arc primed . .-\ cursor up characte r is 
also prin ted LO lea ,·e the c ursor 011 Lhe li ne just 
print ed. T he bst task done in line 150 is to set 
, ·ariable H equa l to Lhe current Yalue of TI. the 
j iffy counte r. In line 160 a compa rison is made to 
sc · if 15jil'fies h ;l\·e e lapsed since the \\·ords \\·e re 
p1·i11tc:d on th e sere n. This is done by compari11g 
the numbe r ofjiffies in Tl a t the time the words 
we1·e printed, \\'hich \\·e called H, to the present 
value of T l. A n y time a program refe1·s to Tl. the 
c u rrent va lue is reLurned a11d thi · is \\'hat make a 
realtimc clo ·k a \'C l'\' 11ice f' a ture . If the Lime 
e la psed is less Lha 11 ·15 jiffies the n li11e 170 checks to 

see if a key is d e pre sec!. I f a n y kc;.· is pressed its 
' "due i ·assigned Lo the stt·ing ,·ariable SS and a 
1·ctunt LO the ca lling prng ram i. m ade. Ir no key is 
pressed line I 0 redirects the rmnine back to line 
160. T his loop continua ll y ch 'cks the e lapsed time 
and the state o f· the keyboa rd. Afte r 15 jiffies h a \·e 
e lapsed line I 60 \\·ill 1·edirect the program co line 
190. l f'X is equal to the R E\ ' ERSE FIELD OJ\ 
ch a1·aner a branch i · m ad e lo line 1-Hl 1 hat changes 
XS to Lhe RE.V E R 'E FI ELD OFF c haracter. If X$ 
was equal Lo the REVERSE FIELD OFF characte r 
Lhe n it alternates Lo Lhe RE ERSE FIELD 0 1 
charact e r by _jumping LO line 130 from line 200. 
/\l'ter this. the word · ' ' HIT ANY KEY" a re printed 
aga in with the R E.VE RSE Fl ELD be ing o pposite 
from Lhe pre,·io us time. causin g th e " ·or ls to blink. 
The program continues in this loop until a ke y is 
depressed a nd a re turn is made th rough line 170. 

Listing 2 is a simple d e monstration pn>gram 
using the blink routine in a slightly diffcre11 t 
manner. The three Blinking l\Icssage Subroutines 
a re ca lled by a m a in p rogra m that is printi ng the 
curre nt time at the to p of the screen . Each su brou­
tin e c hecks to sec ii' it is tim e for it lo bli nk a nd, if' 
so. it rc \'e rsl'S the lield or it s 111<.'Ssagc. I( ' tlte blink 
lime has not been 1·cachecl . the n the subroutine 
i1nmediately re turns l<> the main program. ~otice 
that tltl' ( ;fT s tateme n ts lt;i\'l' been dropped ;1rnl 
1h;1t each n>11ti11l' must reposition the cursor bel'cire 
printing its 1ness;ig·c. Eacl1 sulirnu tine prin ts a 
cli llcre nl messagt• in a diffe rent screen location 
and blinks al a differen t r;1tc in this DEi\10 pro­
g ra nt. Not ict' also th a t th l' hli11k ra te (2 :) in li ne 
270) crn dd lw made a \'ari :1hlt- 1h;1t n>t ild he modi­
(ied clscwhcn.· in a prngram to i1H'n:asc or decrease 
the blink rate ol'Cl'rt ;i i11 messages.;\ \ 'cry la rge 
1111111her co11lcl be usccl lo turn the b link !'unction 
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Let Os ••• 

flick your VIC 
Vic 20 memory expansion - you get Bk and 
176x176 graphics for only $59.95 
l 2VDC Power Converter - use the Vic in your car, 
camper, etc. ...... .. . . . ... .. ... ... :-. . . . . $49.95 
Brass Pounder - learn morse code the new and 
exciting way! . . .... .. . . ....... . ..... . ... . . $5.95 
Music Machine - play songs from sheet music 
using the Vic's sound ... . . ..... . ..... ... ... $5.95 
Vic Monitor - lets you do machine code program-
ming on the Vic! ... . .................. . . .. $6.95 
Talking Vic - lets the Vic speak the numbers one 
to ten! ..... . . ... ...... .............. . .... $8.95 
Joysticks ......... $24.95, Schematics ......... $7.95 

******************** 
OSI Rip Off 4 $5.95, Battle Zone $5.95, Adventure 
Game $9.00 
TRS-80 Robot Simulator program $7.95 

Add $2.50 per order to cover 
shipping and handling. 

micro s~stems b~ 
PETTED 

hardwar• with a so~t touch 

P.O. Box 218,L 
l'li lw&lkff, Wisconsin ~3221 

COMPUTE! 

c- - - ~ -

A 
Wooden 
Computer? 

Not from Commodore! 

So why should the desk look like wood? A pleasant 
cream and charcoal trimmed desk looks so much better 
with Commodore systems. One look and you 'll see. 
Interlink desks are right. By design. 

The specifications only confirm the obvious: 

•T-molding and rounded 
corners make a handsome 
finish on a durable edge 
that won't chip . 

147 

--DataMax--

•Cream and charcoal 
color beautlfully matches 
the Commodore hardware 
and b lends with your 
decor. 
•An ideal 710 mm (28") 
keyboard height yet no 
bumping knees because a 
clever cutout recesses the 
computer into the desk­
top. 

•Knocked down for safe, 
Inexpensive shipment. 
•Patented slip joints for 
quick easy assembly. For CBM 8032 Computer-8050 Drive 

3049 Cleveland Ave .. Fort Myers, FL 33901 
MAILMAN - Mall List Management System 

By:_ RancySfacK - E>afaMax-SoftWail 
Option ·vailable 

I. Er(ter flle 
2. ~ -an existing flle 
3. Display an existing flle 
4. Dele ea file 
5. List enrrtes by category 
6. Generate malling labels 
7. lflltlallze a new data disk 
8 . .Exit program 

Enter your choice. 

File Name -··~<!II List Data" 

Drlve o - 1200 Per file 
Max 7.000 using 

both drtves 

S. Sort entries alphabedcally 
W. Create Wordl'ro file 
L Labels for a range of zip codes 

This program will accept 5 or 9 digit zip codes. 

• Links to . Worcl'ro 4 word processor for printing form 
letters. 61111ngs, statements, etc. 

•Our program disk may be removed after loading for ~tra 
storage. 

•Unlimited liles"on multiP. e disks with up to 1200 records 
per Ille. 

•Seven lndMdual fields of Information including: 
name, company name, address. phone. code and 25 

«haracter comment field 
• Sort~ tl!_es al~ for mQQ!flcatlon, ,e. to 

delete duplicate names, ecc. 
•Prints reports or mailing labels by any field or in order of zip 

codes for mass mailings. 
•Customization for your speclallzed needs is available at a 

nominal fee. 

Price: $150 plus $5 shipping and handling: 
Visa and Masterc:harge accepted. 

Call: (813) 332-7556 for Immediate shipping. 

•High pressure laminate 
on both sides of a solid 
core for lasting beauty 
and strength. 
• Electrostatically applied 
baked enamel finish on 
welded steel legs-no 
cheap lacquer job here. 

•Leveling glides for 
uneven floors. 
•Room enough for a 
Commodore printer on the 
desk, yet fits into nearly 
any den or office niche­
H: 660 mm (26") W: 1170 
mm (46") D: 660 mm (26"). 
•Match ing printer stand 
available with slot for 
bottom feeding. 

Price:$299 

In short, as Commodore dealers, we won't settle for 
anything that looks good only In the catalog! Our 
customers won't let us. They don't buy pictures. And 
neither should you. This Is why we will lat you use one of 
our desks for a weak and then decide. If for any reason 
you don't like it, just return it In good condition for a 
cheerfu l refund. 

--------------------• If your Commodore dealer doesn't carry our desks yet, I 
1
1 

sand a check for $299 and we will ship your desk freight 
1
1 

paid I 

I Name I 
I Address I 
I City St Zip I 
I I I Interlink, Inc., Box 134, Berrian Springs, Ml 49103 I 
I Master Charge and Visa welcome. Call our order l ine: I 

616-473·3103 

L.--------------------~ 
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0 11 or oil ir des ired. 
T h e blin ki n g ro ut ines s hm\'11 can be used in 

m ;1n y a ppli cat io ns. T hey g i,·c th e imprcs io n rh a t 
th e c<> lllJHll lT is d o in g- mo re th a n o n e o pe ra tion a t 
at i111 c. Le t til es· sh o rt routin es te ll yrn 11· scc rc t;rry 
10 turn 0 11 th c print e r. o r le t 1h c 111 hi g hli g ht \\'h e n 
an i11 \'l'1J to r y ite m is abou t cl ' plctcd. <ff , m ost 
importa nt !~ · . let diem ''"1 r n or lll1. ecn Kl ingo11 · 
and th ose i11opera ti,·c phasor banks'. 

Progra m I . 

!00 REM BLINKING GET ROUTINE 
110 REM 
120 PF: I NT" ;f~r~r~r~m~r~r~r~r~r~m~r~r~m~r~r~r~r~W" 
1 :;:(1 ~0:: $=" ~~" : GOTO 1 5[1 
14~~1 '.:·~$= "! " 
15[1 C:•F.: I t·~ TTAJ:: ( 1 :~:) _; ::.:; .;. _; 11 

'. 'IT Rt·11
T

1 t::: =: 1r1~11 
• :-1= TI 

160 I FTI )H+15THEN190 
170 GET:::;.;. : I.- :;:::;.:::::: " "THEtlF.:ET:_!F: ~l 

1 ::;:0 GOTO 160 
190 IF'.:<$=" ~~" T'-IEH 14 ;::1 
:200 GOT01 ::::o 

O::::EAD'r'. 

Program 2. 

10 t:·F: I NT" :T' 
20 F'F.:ItH";ITHE TIME r·:: " ; LEFT$(TU ... 2 ); " · 

" .: M rn:H TI .t .. :::: .. 2 > .; " = " : i'' rnr. .r n u .. 2 > 
30~0SUB100 = GOSUB200 :GOSUB300 
40 GOT020 
90 F.H1 
100 REM BLINKING 1ESSAGE SUBROUTINES 
110 F.:Ei'l 
120 IFH1 {)0THEN170 
1 ::a71 ?:'. 1 !-=" ~~" : GOTO 15£1 
140 ::·:'.1:f.=" ! " 
150 i::·F.: 1 t-n" ;m~i:~r~r~r~r~m~r~m~m~m~m~r~r~r~m· 
• 60 t:•::;:rn:;:.::1.t .; "TP~E I ·: ; r 'A::;·:;rnG'.l" : f-' :=TI 
170 IFTI CH 1+1 5THENPETURN 
1 :=:n IF::·: 1 :t=" >~" T:.JE ~~ 1 ·H:t 
190 GO . 01 ·:::o 
2£10 F.:EM 
210 F.:Er-1 
220 IFH2{}0THEN270 
230 :=-::2$=" :~" . Ci0"'!"0250 
.240 ~·~2$= II ! 1

' 

260 PF.:I NTTRB < 15 );::'.2$ .; "TI ME !..IA::; =·1=r:;::Ein" : ~2=iI 
270 I~TI <~2+25THENRETURN 
2:::0 I ~ ::.:2$= 11 ~~II :~Et1240 

;::90 OOT02·:;:c1 
:::~:::10 o:;:'EM 
;:10 ::: E i·~ 

320 IF~3() 0THEN370 
33(1 ::.:; ~: $= 11 ~~ 11 

: (i0T035(1 
·:::4(1 >;:~:.t.= ll ~II 

·:::50 i::·F.· r t ;r ";f~~mr~m~m~r~l" 
:::60 PF; PHTAE: < 25 ) :· :::::::r .: "THE 
370 IFTI <H3+45THENRETUPN 
·::::::o ri; :::::::::t=" 'J"THEH340 

© 

NOW YOU CAN HAVE A REPEATING CURSOR 

JUST LIKE THE NEW PETS 

IF YOU HAVE A 2001 CBMIPET. ON E KEYBOARD 
FUNCTI ON TH AT THE 8032 AND VIC-20 HAS IS CURSOR 
CONTROL KEYS THAT AUTOMATICALLY REPEAT CUR· 
SOR MOVEMENT WHEN THE KEY IS KE PT DEPRESSED 
AFTER MOM ENTARY HESITATION . WE 'VE GONE ONE 
BETTER : WITH OUR REPEATER BOARD. ANY KEY WILL 
REPEAT MAKING PROGRAMMING OR GRAPHICS A 
BREEZ E. TH E REPEATER PLUGS ONTO THE MAIN 
BOARD WITHOUT DRILLING OR SOLDER. NO SOFTWARE 
NEEDED AND CAN BE DISABLED WITH TH E SWITCH 
PROVIDED. YOU 'LL LI KE THE REPEATER. 

INTRODUCTORY PRICE $ 3 9 0 0 
INCLUDES SHIPPING 

I '"'' Ii = ORDLl~S ACCEPTED BY PHON E (716)625·8200 

~ -

.· ;:: CilCllCBCE 
INTERNATIONAL 

DEPT. C9 
P.O. BOX 151, NO. TON., N.Y. 14120 

IEEE-488 BUS 
SYSTEM BUILDING BLOCKS 
For Commodore PET/ CBM and other computers ... 

TNW-1000 

TNW-2000 

TNW-2000 

Serial Interface: $129 
I 'J '''• 1' riJT '"' • 

Serial Interface: $229 

TNW-2320 Dual Serial Interface: $369 

TNW-103 Telephone Modem: $389 
,\ i .i 1·1~ .-. t~r 11...L a! U~:-· ... I 0AA 

SOFT\A/ A RE PTERM: .;. L' G' J'' I "'.!! lurr;s ~·cu r PET 1n10 a tcrnwia1 
YY.H tUstJ .·. 1 'J 1.·1-200n. TN\\ -2J2U. u' fNW t031 

SWAP: .\Hc .·. s s101ag or up 10 8 1og1arns 1n P T 
PLUS Most ooou ar car· Luler'l ' e orv al once R n !he r n anv o rcwr 
msi. s prJrit~r~ -:k PAN::.:- ·o.,·st·catc\.l f' •CC tron•c rna·1 ro 1am 

it;,~ A 11ti T W 1011 -

Write or call for Information today: 

TNW Corporation 
3351 Hancock Street 
San Diego CA 92110 

(714) 225-1040 
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Interfacing 
ABSRX-10AC 
Remote 
Control System 
To Your PET 
C WWard 
Hazelwood. MO 

-1 ·he Janua ry 1980 issue of BYTE magazine pub­
lished a n anide by SLeve C iarcia entitl ed "Compu­
Lcrizc a Home." In this arLicle l\fr. C ia1·cia described 
a method of expanding his home security system 
to include comrnl of all the lights and AC outlets in 
the ho us . In his words, "This l'xpa11siun seems tu be a 
ro11tmdit1io11 cowitfrri11g /J/"e11i11 11s co 11 ce r11 over wiring 
rusts. fl wuuld o/1pcor thal evel)' AC 011tlt1t wv11/d hnv f to 
he din1ctly wired to tit<' cu111p11ter thruu.gh relays or some 
remote ru11tml rn/1abilil)' would have lo be added to each 
light a 11d a /J/1/ia11 ce ... 

IL is Lhis laLLcr approach that is the basis for 
Lhis and Mr. Ciarcia s article : mo re specificall y, 
inte rfacing a BSR X- l 0 A : Re mole Control System 
to a computer. His approach differs however , in 
that it proposes building a rebti\'ely simple, but 
not so inexpensive. hard\\·are ime rface between his 
com pute r (a Radio Shack TRS-80 Model l ) and Lh e 
BSR X- I 0 command console. T his article proposes 
a so ftware orienLed solution. In terms of hard ware 
iL requires no m<ffe than the connecLion of a n 
ultrasonic transduce r (2 wires) to the appropriate 
pins oft he PF.T's use1· pon, thus resulting in a n 
eve n lm,·e r cost. It should be noted that the conce pt 
a pplies ro all)' system with an available output port 
(one line). The machin e language program would 
requi1-c rework depe nding upon the speed of the 
system's clock (the PET has a I megahe rtz clock) 
and the number of cycles per instruction . 

The BSR X-10 system consists of a grnup of 
e lectronic cl c\'ices that cont m l the electri cal envir­
onme nt inside and oul ide of of yo ur house. Lights 
can be turned o n and off. dimmed or brightened. 
Plug-in appliances, 1e le,·ision sets, and stereos can 
be lllrnecl on or o ff. o special wiring or complex 
installations are in\'olved. The system is expandable 
by adding mo1·e modules. a cordless controller or 
othe r command consoles. The system is shown in 
photo I and phow 2. T he components are: The 
command console, the ""a ll switch mod ule, the 
appliance module. and Lhe lamp module . A cordl ess 

contrn!le r (nol shown) is available, but is not an 
integral part of the system being pres nted in this 
article. 

The BSR X- 10 system is marketed by Sears, 
Penneys and Radio Shack. Lo mention just a few, 
unde r slightly different producL names. The 
components of one vendor's system a rc interchan­
geable with those of another, with one very notable 
exception. There a1·e two cliffe relll types of com­
mand conso les: o ne model (X I 0-01430 J) that can 
be remotely controlled wiLh a hand held cord less 
comroller, and one model Lhal cannot! The com­
mand console that can be controlled by the hand 
held cordless controlle r is a requiremem. The 
bu yer should make ce rta in LhaL the BSR X- 10 
sysLem purcha eel includes Lhis panicular model. 

Photo I: The BSR X-10 command console, appliance 
modul e and lamp module . 

Photo 2: The wa ll s witch module re places the standard 
wall li ght switch. As with all the remote 
modul es, it ca n be locally activated without 
the command console. 
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Photo 3: The 40K Hertz transducer, shielded cable and 
receptacle for the PET's parallel user port. 

The BSR X- l 0 components are quite inexpen­
sive when compared to the cost of the alternatives. 
The command console sells for $39 while each 
remote module sells for $15. 

The command console of the system operates 
by sending coded signals through the house wiring 
to the lamp, appliance, and wall switch modules. 
Each remote module monitors these transmissions 
and responds only when its particular code is sent. 
The coded signals sent by the command console 
can be initiated by physically pressing a key on the 
console or by the receipt of a series of tone bursts 
in the proper sequence thrnugh the ultrasonic 
receiver section. This series of tone bursts would 
typically be transmitted by the hand-held cordless 
controller as a result of pressing one of its twenty­
two keys. Its keyboard contains sixteen unit keys 
numbered one through sixteen, each corres­
ponding to the number set (or dialed) on the 
remote lamp, appliance, or wall switch module. 
The keyboard also contains six command keys 
labeled and defined as follows: 

ON Sends "Tl R ON '' com mand LO 

selected module. 
OFF Sends 'TU RN OFF" command tu 

selected module. 
DIM Sends "Dll\I" command LO elected 

lamp or wall switch modu le. 
BRIGHT Sends "BRIGHTEN " command to 

se lected lamp or wall switch module. 
ALL LIGHTS ON Sends ''T RN 0 1" command to a ll 

lamp and wall switch modules 
simultaneous)\'. (Does not affect 
appliance modules.) 

ALL OFF Se nds "TU R 1 OFF" command to 
l'\ 'CI')' module. including appliance 
modules. 

The user then selects a given lamp, appliance or 
wall switch module by pressing the appropriately 

numbered unit key and initiates the desired func­
tion by pressing the appropriate command key. 
This action actually transmits two separate messages 
to the command console. 

Figure I describes the format of the coded mes­
sages (tone bursts) sent by the cordless controller to 
the command console via ultrasonnic communica­
tion. Each of the twenty-two keys on the controller 
has a unique 5-bit binary code (see table I) . A single 
message is made up of a start-of-message (SOM) 
code, one 5-bit binary code the logical inversion of 
that 5-bit binary code and an end of message (EOM) 
code. One message is approximately I 00 ms in 
length and is composed of thineen segments . Each 
segment is 8 ms in length. The start of message seg­
ment consi ts of a 4 ms 40K hertz tone followed by a 
4 ms pe1·iod of si lence. Each segment of the data (5-
bit binary code or inverted 5-bit binary code) con­
sists of a 4 ms 40K hertz tone for a logic 1 or a 1 .2 ms 
40K hertz tone for a logic 0, followed by a si lent 
period of the approp1·iate length. The end of mes­
sage code consists of two 8 ms segments , each con­
taining a 40K hertz tone for the complete duration. 
All messages use exactly the same format; only the 
5-bit binary data codes vary. 

Safety is t.hc primary consideration. There is no 
hazard in using the controller or any of Lhe remote 
modules as long as thei1· cases remain intact. The 
BSR X-10 is Underwriters Laboratories listed. The 
PET must remain e lectrically isolated from the com­
mand console at all times. This is accomplished with 
communication in the form of ultrasonic sound 
transmitted through space by the transducer 
attached to the PET's user port. In essence, the PET 
software will simulate the activity of the hand-held 
cordless controlleL 

The ha1·dware task consists of soldering the two 
wires of an output transducer to pin C (PAO) and 
pin A (GN D) of a receptacle for the PET's parallel 

SOM 5-BIT BINARY CODE I VERTED CODE F.OM 

~11111 I 
016

1 °8 
I 

0
" I 

02 I 01 
I 016 I 08 I 

04 I 00 I DI ~0111111Jm11J 
_JH msl- I 
I COMPLETEMESSJ\GE(IOOms) • . 

40K H c r11. Tone 

LOGIC"O" 

- ~I UI S 

- 8n1s ---- ~R1n~ 

Figure I: Description of coded message sent from 
cordless controller to the command console. 



"STOCK BRIEF'' 
For Commodore Pet 

A USER-FRIENDLY disk based lile sysiem for your securities 
BUY I SELL I EVALUATE I EDIT I LIST I DIRECTORY 

• Fo rma11 ed repuns 10 ;,ny IEEE int e rlaced prin te r 
• Direc to ry display nf m11 l1 iple s tock fil es 
• "Wild <trd" search for s tock nam e 
• Dividend Yield ca lculated 
• Automatic da 1ing o n all re porls 
• Auromatic a lphabet ical st ock name sort 
• Au romat ic update o f d isk file u.rhen necessary 

REQUIR ES 161( MEMORY AND COMMODORE DISK UNIT 

DISK & MANUAL $50.00 Post Paid 

MYSTIC SOFTWARE 
P.O. BOX 218 LEDYARD. CT 06339 

Jinsarn 8.0 
has broken the sort limit. Sorts are 
now unlimited - you may sort to any 
desired depth: 3, 4, 5, 6, 7 ... 
We now have: 
unlimited record length, unlimited 
fields, and unlimited sorts, and 
limitless applications. 

See our ad elsewhere in this issue. 

NEED EXTRA RAM SPACE? 
Running out of places to put your protection ROM 's? 

Or perhaps you are looking 
for protected RAM space to 
develop your Mach ine 
Language Program in? 
Then you will be Interested in 
our RAM Boards 
We have RAM Boards with 1 K . 
bytes of RAM, 2K bytes and 
4K bytes of RAM, that will 
plug in to any empty socket in 
your Pet or CBM computer 
with 24 pin sockets. 
For those who are looking for 
utililty programs in EPROM 
(without empty sockets to put 
them in), we have a Board that 
plugs into the E900 (UD8) 
socket. It replaces the 
original ROM, which then 
plugs back into our little 
Board . This gives an ad­
dit ional 1 •;.. K of Mi l instruc­
tions to your mach ine. Such 
as DOS (wedge), screen dump, 
sort routine, upper lower case 
toggle, screen color Invert, 
repeat key on all keys, etc, 
with single keystroke com­
mands. The E900 Board can 
also be' used as either a 1 K or 
1 3/.K RAM, with a s imple move 
of a jumper. 
All Boards are sh ipped wi th all 
IC's and RAM or EPROM in 
place ready to run, fully 
documented. All our Boards 

..;f 
,,,..._,,,. :..., 

can be daisychained for even 
more RAM. 
Please specify whether 3.0 or 
4.0 ROM's and 40 or 80 
column mach ine. And In the 
case of the E900 Boards, 
whether 1 K, 2K, RAM or 
EPROM. 
Prices are: 1 K RAM - $35.00; 
2KRAM · $65.00; 4K RAM -
$120.00. E900 Board with 
1 K RAM · $55.00; with 1 >;.. K 
RAM · $70.00; with EPROM 
only $65.00. 
For orders or further infor­
mation contact: 

LAR MICROTRONIX 
12987 · 96A Avenue 

Surrey, B.C. Canada V3T 1A1 
Tel. (604) 588·8967 

Sorry, no charge cards accep­
ted at this time. 

ASERT yourself ... with CFl's new Database Retrieval System 
WHO CAN USE ASERT? 

libraries 
personnel departments 
dating services 

i(~ 
~~ 

schools 
employment agencies 

accountants 

ANY BUSINESS THAT KEEPS RECORDS CAN USE ASERT TO: 
• Create up to 21 fields per record • Search & retrieve on any combination of 90 searchwords 
• Restructure fields at any time • Search with MUST HAVE, MAY NOT HAVE and OPTIONAL operators 
• Sort on any field at any time • Print out hardcopy including labels 
• Use FREE-TEXT area for comments • Output to any word processor 
• Create up to 90 searchwords • Compile summary statistics 

• Maintain 1900 records per disk with "virtual" SK record length 

ASERT - Aid for Search & Retrieval of Text - $495 complete 
For the 8032 CBM and 8050 disk drive - Commodore Approved Software 

OTHER CFI SOFTWARE 
Federal Income Tax Preparation System• 

Personal Tax Calculator• 
Emergency Control Program• 

VIC Animation Tutorial 
·o islributed for CFI under the Commodore label 

ALL CFI SOFTWARE AVAILABLE 
from your local Commodore dealer 

or direct from CFI 

CFI ... computer solutions, 875 West End Ave., New York, NY 10025 
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user pon. The cable between the transducer and the 
receptacle is typically shielded (see photo 3). 

Several sources for obtaining the 40K henz 
transducer follow: 

MASSA Laboratories Inc. 
Hingham, MA 
Part number TR-89 

The Micromint 
917 Midway 
Woodmere, NY 11598 
Part number 1002 

The transducer shown in photo 2 was obtained 
from a local electronics surplus st01·e, giving reason 
to believe that the 40K Hertz transducer is rela­
tively common. Another possible source wou ld be 
the service department of a local TV dealer. Most 
remote TV controllers today make use of ultrasonic 
transducers. 

The effective range of the transducer is ap­
proximately twenty feel. V\ hen testing, various dis­
tance from the command module should be tried. 
Experience with several different transducers has 
shown that some fai led to activate the console if 
positioned extremely close while others worked only 
in such a posiLion. 

Program 1 shows a simple BASIC drive1- pro­
gram that serves only to demonstrate how the ma­
chine language sub-program hould be used. Line 
100 requests the user to enter the decimal data code 
for a given remote unit or a given funcLion. 1 f valid, 
the value is poked into location zero and the machine 

5-BIT BINARY CODE DECIMAL 
UNIT CODE Dl6 DB D4 02 DI EQUIVALENT 

1 0 l 0 0 12 
2 I I 0 0 28 
3 0 0 I 0 0 04 
4 I 0 I 0 0 20 
5 0 0 0 0 02 
6 1 0 0 0 18 
7 0 0 0 10 
8 I 0 0 26 
9 0 0 14 

10 1 0 30 
11 0 0 I 0 06 
12 I 0 I 0 22 
13 0 0 () 0 0 00 
14 1 0 0 () 0 16 
15 0 0 0 0 08 
16 I 0 0 0 24 

5-BIT BINARY CODE DECIMAL 
COMMAND Dl6 D8 D-1 02 DI EQUIVALENT 

ALL OFF 0 0 0 0 01 
ALLLICHTSON 0 0 0 I 03 

ON 0 0 I 0 05 
OFF 0 () I I 07 
DIM 0 0 () 09 

BRIGHT 0 () 1 11 

Table I: Cordless controller push-button codes and 
decimal equiva lents. 

language program is executed . This is r pealed s v­
eral times to ensure success. During testing, this 
loop count should be increased. The REM state­
ments in the prog1·am merely document the unit 
and function codes. If the program is listed just 
prior to rnnning, the codes will be readily available 
(displayed on the PET screen) d uring the 
demonstration. 

Program 2 is an assembled version of the 6502 
machine language program required to generate 
the thirteen 8 ms segments that make up a single 
message. The routine begins by initializi ng the 
data direction register (E84315) for VIA data 
output port A (E84F 16) · PAO is defined as an 
output line and PAI through PA7 , although not 
actually used , are defined as input lines. The 
remainder of the mainline routine is subdivided 
into segments containing calls to appropriate 
subroutines to produce the 8 ms segment in ques­
tion. Labels on each of th subdivisio ns correspond 
tot he field labe ls in figure 1 describing the com p l etc 
message. The 40K henz tone on the transducer is 
produced by alternating the logic value (0 or I) of 
pin C (PAO) of the user pon at a rate of 40,000 
cycles per second. This is accomplished by the 
machine language subroutine labeled "X40 KHZ". 
The period of time that a given 40K her tz tone is 
produced is determined by the numbe1- of times 
the subroutine continues to loop. The calling 
program sets register X accordingl y. The periods 
of silence are accomplished by calling the machine 
language subroutine labeled "DELAY". Again, the 

100 1 t·WUT II '.r:tHER CODE"_; C 
1 rn r Fc-G::10F:c::=·JOTHH~PF.: r tH" r t·~'·/AL r D CODE" 

: GOT010(1 
120 FORI=1T03 : F'OVEff,C : SYS<31744) : t·lD<T 
140 GOT0100 
1q7 

- I F:EM ------------------------------
19::: F.:EM ****************************** 
199 F:EM ------------------------------
200 F.:EM UHIT CODE Ut-HT CODE 
201 F:EM ------------------------------
202 F:EM 1 12 9 14 
20:;: F-:EM .-. 2::: 1(1 30 .::. 
204 i?EM :;: 4 11 6 
2~3 5 F.:EM 4 20 1 · ~· .:.. 22 
206 F.:EM c:" 

·-' 2 1 ·:· ·-· 0 
207 F:EM 6 1 ·=· ._, 14 16 
20:.:: F:EM 7 10 15 1:1 

I ·-· 
209 F:EM ,-, 26 16 24 1=1 

:210 F:EM ------------------------------
2 11 F.:EM FUt-K:T I ot-l CODE FUt·lCT I Ot·l CODE 
:.212 F.'.EM ------------------------------
:=:: 1:;: F'.EM ALL OFF ALL LI TE::; Cit·~ 3 
214 F.:Hl OH 5 OFF 7 

I 

215 F:EM DIM 9 BF.:IGHT 11 
216 F:EM ------------------------------
217 F:EM ****************************** 2 i::: F.:EM ------------------------------

J.:'.EAD'r' . 
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period of time is determined b the number of 
loops. The instruction timing are given in the 
comments field of the assembled instructions in 
each subdivi ion. 

The machine langua re program, as assembl d, 
will load into the high address end of RAM 
(1 0015). It should be loaded and BASIC's upper 
memory limit reset prior to loading and executing 
the BASIC driver program (see a previous 
COMPUTE! article). 

T he apprnach used tu time the va rious fun -­
tions (ie. the program loops and sequences of 

instrnction · to produce the desired periods) doe 
not intede1·e with the PET's clock nor does the 
clock in terrnpl handling software produce any 
undesired effects on these timing sequences. 
Turning on a table lam p, then, i as imple as 
poking a value and executing a machine language 
program. A sophisticated BASIC program can 
now be developed using the PET's time-of-day 
clock. Remote BSR X-10 modules can be placed 
around the home to control a variet of appliance 
and light -, and a ll at a much lower o t. 

00(10 
00~31 
~3002 

:t C(1f1 
1C02 
t C05 

1C07 
lC09 
:lC0C 
1C0E 
1C11 

i C13 
1C15 
1C17 
1C19 
1C1B 
1C1E 
1C20 
1C23 
1C26 
1C28 
1C2B 
1C2D 
1C30 

1C33 
iC35 
:l C:37 
1C39 
1C3B 
1C3E 
1C40 
1C43 
1C46 
tC48 
1C4B 
1C4D 

A9€11 
8D43E8 
8501 

A2A0 
20631D 
A24F 
20791D 
0502 

A50('1 
2910 
F00II 
A2A0 
20631D 
A24F 
20791D 
4C:331C 
A230 
206:31U 
A28? 
20791[1 
4C331C 

A500 
2908 
F00D 
A2A0 
20631D 
A24F 
20791!1 
4C531C 
A230 
20631D 
A2:3? 
20791D 

OF.:G >:: ··· 0000 ... 

* PAGE 
CODE 
ONE 
TEMP 

ZERO WORKING STORAGE 

:+: S1r'STEM 
flDREG 
PORT 

DS lX CALLING PARAMETER 
[f'.3 1 ;(: 
DS 1 :x: 

EIJUATES 
EQU ;x: ·' E843 ··· 
EC~U ;x; ··· E84F ··· 
OF.:G ~-.:; ... 1 C(H3 ·' 

DATA DIRECTION REGISTER 
VIA DATA OUT PORT A 

START LDX #1 
STA DD~:EG 
STA ONE 

*--------------------------SEGMENT 1--------------
SOM LDX #160 

JSR X40KHZ 4000 .. 8 
LDX #79 2 
JSR DELAY 6 .. 3962 
ORA TEMP 3 

*--------------------------SEGMENT 2--------------
fl 16 LDA COflE :3 

OVER! 

AND $10 2 
BEQ OVER! 3* 
LIIX #160 2 
.J~3R 
LD::~ 
J!:::R 
.JMP 
LDX 

;x:40KH2 
#79 
DELA'r' 
D:3 
#48 

6 .. 4, 4000, 8 
2 

6 .. 3962 
3 

. ., 

.::... 

.JSR X40KHZ 6,4,1200 .. 8 
LDX #135 2 
.JSR UELAY 6 .. 6762 
JMP DB 3 

*--------------------------SEGMENT 3--------------
DB LDA COUE 

AND $08 <TIMINGS SAME AS ABOVE) 
BEr~ O'./ER2 
LD>< #160 
.JSR >N0KHZ 
LD:X: #?9 
JSR DELA'r' 
.JMP D4 

OVER2 LDX #48 
.JSF.: ~-::40KHZ 
Lir>:: #135 
.JSF~ DELA'r' 
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1C50 4C531C JMP D4 
*--------------------------SEGMENT 4--------------

:l C53 A500 
1C55 2904 
1C57 F00D 
1C59 A2A0 
1C5B 20631D 
1C5E A24F 
1C60 20791Ir 
1C6:3 4C731C 
1C66 A230 

D4 LDA CODE 

O'./EF.:::;: 

At·m $04 
BEQ OVER3 
LDX #160 
.JSR X40KHZ 
LD~'< #79 
JSR DELA'r' 
JMP fl2 
LD>=: #48 
.J~;F.'. ;:.::401<HZ 

1C6B A287 LDX #135 
1C6D 20791D JSR DELAY 
JC70 4C731C .JMP D2 

(TIMINGS SAME AS ABOVE> 

*--------------------------SEGMENT 5--------------
lC73 A500 
.tC?S 2902 
1C77 F00D 
1C79 A2A0 
1C7B 20631D 
:l. C7E A24F 
1 C80 2(1791 D 
1C83 4C931C 
lC86 A2:30 
tC88 2~3631!1 
1Ct:B A287 

D2 LDA CODE 
At~D $02 (TIMINGS SAME AS ABOVE> 
BEQ OVER4 
LD>=: #160 
JSR :=<40KHZ 
Lii::·=: #79 
J'.=;R DELA'r' 
.JMP D1 

O'·/ER4 LD:X: #4:3 
JSF.: >::40KHZ 
Lm< #1 :35 
J'.=;R DELA'r' 1 C8D 2t1791 D 

1 C9(1 4C9:'..:: 1 C .JMP Ill 
*--------------------------SEGMENT 

,... t·--------------
:i.C93 A500 
tC95 2901 

Dl LDA CODE 
AND $01 

1C97 F00D BEQ OVER5 
1C99 A2A0 LDX #160 
1C9B 20631D .JSR X40KHZ 
1C9E A24F LDX #79 
JCA0 20791D .JSR DELAY 
1CA3 4CB31C .JMP NOTD16 
1CA6 A230 OVER5 LDX #48 
1CA8 20631D .JSR X40KHZ 
l CAB A287 LDX #135 
1CAD 20791D JSR DELAY 
1CB0 4CB31C JMP NOTD16 

<TIMINGS SAME AS ABOVE> 

*--------------------------SEGMENT 7--------------
:i. CB:.::: A5(10 
1CB5 2910 
1CB7 Df10D 
1CB9 A2A0 
lCBf: 20631D 
lCBE A24F 
1 cc~3 20791 D 
1CC3 4CD:31C 
1CC6 A2'.30 
1CC8 206:31D 
1CCB A2:37 
1CCD 20791D 
1CD0 4CD31C 

:\CD3 A500 
1CD5 2908 

NOTD 16 LDA CODE 3 
AND $10 2 
BNE OVER6 3* 
LDX #160 2 
JSR X40KHZ 6,4,4000 , 8 
LDX #79 2 
JSR DELAY 6,3962 
.JMP NOTDB 3 

OVER6 LDX #48 2 
JSR X40KH2 6,4,1200,8 
LDX #135 2 
JSR DELAY 6,6762 
JMP NOTD8 3 

*--------------------------SEGMENT 8--------------
NOTDB LDA CODE 

AND $08 <TIMINGS SAME AS ABOVE) 

Oc;ob er 1981 Issue 17 
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1CD7 D00D BNE OVER? 
1CD9 A2A0 LDX #160 
1CDB 20631D JSR X40KHZ 
1CDE A24F LDX #79 
1CE0 20791D JSR DELAY 
1CE3 4CF31C JMP NOTD4 
1CE6 A230 OVER? LDX #48 
1CE8 20631D JSR X40KHZ 
1CEB A287 LDX #135 
1CED 20791D JSR DELAY 
1CF0 4CF31C JMP NOTD4 

*--------------------------SEGMENT 9--------------
NOTD4 LDA CODE 1 CF3 A5(1(1 

1CF5 2904 
1CF7 D00D 

AND $04 <TIMINGS SAME AS ABOVE > 

1CF9 A2Af1 
1 CFB 2~;1631 D 
l CFE A24F 
1D00 20791D 
1D03 4C131D 
1D06 A230 OVER8 
1D08 20631D 
1D0B A287 
1D0D 20791D 
1 n1~;1 4C131Ir 

f:t·4E OVERS 
LD::< #160 
J~;p i·::40KHZ 
LD::< 
JSR 
.JMP 
LD>:; 
J :;R 

#79 
DELA'r' 
~KITD2 
#48 
>·~4C1KHZ 

Lm<; #135 
JSR DELA'r' 
.JMP NOTD2 

*--------------------------SEGMENT 10-------------
NOTD2 LDA CODE 1Dl3 A5(10 

1D15 2902 
1D17 D00D 
1D19 A2A0 
1D1B 20631D 
1D1E A24F 
1D20 20791D 
1 D2:3 4C:331 D 
1D26 A230 

AND f02 <TIMINGS SAME AS ABOVE> 

l D28 206:31 D 
1D2B A287 
1D2D 20791D 
1 D3(1 4C331 D 

Bt·4E OVEF.'.9 
LD::<: #16~J 
.JSR :><:4~3KHZ 
LD>:: #79 
.JSF.'. DELA'r' 
JMP NOTD1 

OVER9 LDX #48 
.JSR ;:-:;4(1KHZ 
LD::< #135 
.J:=:F.: DELA'r' 
JMP NOTDl 

*--------------------------SEGMENT 11-------------
1D33 A500 NOTD1 LDA CODE 
1D35 2901 AND $01 <TIMINGS SAME AS ABOVE) 
1D37 D00D BNE OVER10 
1D39 A2A0 LDX #160 
1D3B 20631D JSR X40KHZ 
1D3E A24F LDX #79 
1D40 20791D JSR DELAY 
1D43 4C531D JMP EOM 
1D46 A230 OVER10 LDX #48 
1D48 20631D JSR X40KHZ 
1D4B A287 LDX #135 
1D4D 20791D JSR DELAY 
1D50 4C531D JMP EOM 

*--------------------------SEGMENT 12 & 13--------
l D53 A2FF EOM LD>:; #255 
1D55 20631D JSR ::.;:4fWHZ 
1D5:=: A2FF LD::< #255 
1D5A 206:31D ._r:;R :=<: 40KHZ 
1D5D A ·~· ·-· ·1 

~ ·=-'- LI1::<; #130 

155 
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1 D5F 2€1631 D 
l D62 6f1 

1 D63 A900 
1D65 EA 
1D66 8D4FE8 
1D69 6901 
1D6B D8 
1D6C DS 

.P3R 
PT:; * GENERATE A 40K HERTZ * FOR A LENGTH OF TIME 

X40KHZ LDX #00 

LOOP! 
t·WP 
STA 
ADC 
CLD 
CLD 

PORT 
#1 

FREQUENCY ON VIA PORT A BIT 0 
DETERMINED BY REGISTER X 

2 .-. 
c:.. 
4 -.. 
2 I 
2 113 
2 I 

1D6D :3502 STA TEMP 3 J 

1D6F f:D4FE8 STA PORT 4 ~ 
1D72 6501 ADC ONE 3 112 
1D74 CR DEX 2 I 
1D75 D0EF BNE LOOP1 3*J 
1D77 EA ~WP 2 
1D7:3 60 RTS 6 * DELAY FOR A LENGTH OF TIME DETERMINED BY 

1 D79 £1502 
* THE VALUE IN REGISTER X 
DELAY ORA TEMP 

LOOP2 

RETURN 

ORA TEMP 
.JSR RETUF.:N 
.JSR RETURN 
.JSR RETURN 
ORA TEMP 
ORA TEMP 
~mP 
DEX 

LOOP2 

3 
4 
6,6-.. 
6 .. 61 
6 .. 61 
3 l5f1 
4 I 
2 I 
2 I 

6 

1 D?B 0D020ff 
1D7E 20901D 
1D81 20901D 
1D84 20901D 
1D87 0502 
1D89 f1D0200 
1D8C EA 
1D8D CA 
1D8E D0EE 
1D90 60 
l.D91 

BNE 
RTS 
END START---------------- -------------------

Using 
Non-Pin-Feed 
Forms In The 
2022 Tractor 
Printer 
Rev Jack Weaver 
Hornesteo Fl 
i\ losl of' the forms \\'e Use i11 Ollr o perat iOll arc 
punched for our 202~ Tractor Feed C:Bi\I l'ri111 cr. 
l lowcvcr the re arl' sonw things we need to print 
o ut o n our printer. th in g-s !'or wh ich \\'C cou ld 1101 
.i11s1iry the high cost or ha\'i ng printed. 'v\ (' \\'Oldd 
11se rc la ti\T I)' re,,. <l\Tr a ~· l'ar's 1i111c. T\\'o cxa1 11 plcs 
tha t come to mind arc B<111k Deposit Sli ps and 
payroll checks. 111111\ soil's busi11css \\'C write three 
payroll chc.:cks each \\Tck ;ind \\'Chan.· ahm 11 :"'>0 to 

7:) checks to deposi1 i11 I he li;111k each \\TCk . 

\i\ e have been using a vcr >· easy and unique 
\\'(1)' lo p rin t on standard c hecks and ·1a11cla rcl bank 
clcpo:it forms u ing our 2022 printer. 'v\'c ha \'C 
found it ve r y exact a nd that it ca n be perfectly 
registered each time the form s arc Lt. eel. 

Basically the m e rl10d ,,.e use is as follows: We 
take one or m ore sheets or b la nk ,,·h ite fa n-fold pin 
f'ccd pape1· a11d \'Cr~ · carcl"ul l ~· lay the proposed 
form s out o n the paper - l r;_icing the ouLline or 
each 011 o n the pin-feed pape r. The corners or 
each form are clearly marked i11 black ink. 

T he pin-recd paper is 1hc n taken and la id 0 11 a 
flat surl'acc outside and carcf'u ll y sprayed \\'it Ii 
#I ;rn I KR\' LON brand Crysta l Clea r r\crv lic sp ray 
co;11ing. We m e ntion this brand beca use \\'e ha\'c 
fou nd tha1 it ,,·ill be less likc l ~· to c r;Kk or peel. 
...\her the o ne side is complct el~· dry - turn it over 
a11d spra~· I he back sic le. Rcpl':tl ro r ;1 lolal or f'<Hlr 
or fi\'C co;tls - a llo,,·ing time for each coat to 
f'u lly clrv. 

W h c11 thl' paper is co111ple1cly dry you ,,·ill i11 
('!Teel have a plas1ic sheet - pcrfor; 11 ccl ror you r 
pin 1·ccd print er. 

It is vc r )' impo n ;tlll tha t )'O U use a transpa re n t 
t)'pe opaque cellophane tape and tape the tea r 
µerforations ·o it will not separate as it is being 
used. The tape s hou ld also be taped m ·e r the side 
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and top margins of each form ouLline - so each 
form can be taped to the page and then removed 
without doing damage to the plasticized paper. 

If you are very careful in drawing your outline 
of the forms - and ca re ful in the formal program­
ming of th printe r - you can make each copy 
exactl >' like the previous one. 

since we use on ly a squa1·e one half-inch square at 
top and bottom of each form -which, when 
removed from the plasticized paper form holder , 
is simply fold ed over to the back side. 

Our bank tellers were impressed and could 
not fi gure oul how we had done it. When making 
Bank Deposits we use the form in conjunction with 
a program which credits the check LO the customer 
whlle at the same time makes a \'e r )' neat Bank 
Deposit Slip. 

Very imponant- IL is necessary to draw a 
line on the plasticized sheeL at the bottom of the 
le \' r on the right hand pin-feed mechani -m. Thi 
will let you know whc1·e LO sta rt your prin ting to 

get perfecl registration each time. 
The tape on each form is a lmosL unnoticeable 

The possibilities for this are unlimited. We 
have been using one sheet for 6 mo nths and it is 
still going strong - maybe fo r anothe1· 6 months!! 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Begin run with bottom 
of tractor clamp here. 

CHECKING ACCOUNT DEPOSIT TICKET 63-1!58 CHECKING ACCOUNT DEPOSIT TICKET 63-1!58 
"670 "670 

D ATRON SYSTEMS, I NC. 

DIXIE NATIONAL BANK 
OF DADE COUNTY 

MIAMI, FLORIDA 33156 

02/05/81 _!)_O!_L ARS CENTS 
OAtf _ _ 

CURRENCY 

COIN 

CHECKS Lm l•CH ~IPAun" 

1001 'AGOSTA 8HDREW. --~~'""""---' 
1002 :BLACCA TON't' 
1003 'Al I EN IJ IR11INIA 
1000 ·5 10 
1005 '8tWERSilH -11REHI 
1006 'ANSBACHER ROBER 10.f.l0 
1010 &,WERTON BELIHlL 1.3.....a0 
1008 l'AVILA ENRIQUE 125. (:l0 
1009 • ·' rtB.B" _ 5t::. 75 
'1011 'BAUDEAN JACQUES 48. 0€1 
cti011 ' 8.UI1EBH TACQ._,,,f...,,,_·_ .......,,.'-'--"""--J 
~01 2 •BAZZANI RICK 
J01:3 ·BERTUS LARRY 
ol014 ·BELL HOl-JARD 
CJ 015 •BENITEZ RAPHAEL 
_\019 •BLAIR CLA'r' 
~ 021 •BLAK I STON HEt..,R'r' 
1020 · 0 DIH NE JACf( 
1022 ·~OOHER D.B. 
1f1l8 ,L;[Tf.ITOIORUCE 
1 f104 ,COHN HARLAN 
1007 ,CONNEF.'. C. L 

56.95 
35.00 
15. 0f1 
65.00 
25.00 I 

5.00 
65.00-
6.54~ .-,. -;-, .;:..;,. • E-o 
9.00 

22.00 
101 7 •CORBETT CHARLES ' :36. 1:m 
l _ 16 •FALK VIctoi;:: - ? . 5f1 

TOT AL FROM O TH EI SIDE 

OR ATTA CHED LIU 

795.b? 
I 

DATRON S YSTEMS, INC. 

DIXIE NATIONAL BANK 
OF DADE COUNTY 

MIAMI, FLORIDA 33156 

02/05/81 
DATE 

CURRENCY 

COIN 

CHECKS lUT IA.CH U,AU T( l 1' 

,.., r\C' 

·--' U::.: 

1001 l'.SGOSTA At~DREW.___---'"l ..: ..... ·-· ....... P=l0"'--! 
1002 1 'ALACCA TON'T' 15. 00 
1 f1f1:3 .. '.BLLElL'llRG.lli.18__, 42. 0~ 

1005 '8HDERS.Qf:LBREtH~_..""",::; ._av 
1006 ~NSBACHER ROBER I 10.00 
1010 ' ERTON BELIH 1 ~ 1f 
1008 ~VILA ENRIQUE 125.00 
1 f1f19 • BKEL.B.OBB.J.' 5.f...]5 

=i 011 '$AUDEAti JACG!UES 48. 013 
~011 ·BAUDEAN JACQUES 56.00 

· Uf012 ·BAZZANI RI CK 56. 95 
_l 013 •BERTUS LARR'r' 35 . 00 
cl014 ·BELL HOWARD 15.00 
q015 ·BENITEZ RAPHAEL . 65. £10 
_l £119 "BLAIR CLA'r' 25. 00 
~021 ·£LAKISTON HENRY 5.00 
1020 "BOARillJ I NE .JACK I 65. 0£1 
1022 ·~00HER D.B. 6.54 
1£118 •CLINTOM BF.'.IJCE:--
1004 1COHM HAF.'.LAN 
H.107 •COMMER C. L 
101? •CORBETT CHARLES 
1 ~ 16 1f'AU( 'v' I CTOF.'.~ 

9. f113 
22.00 
::::6 •. 0f1 

7 .5(l 
-- , ____J 

lOJ Al FROM OTHU S ID l 

OR ATTAOHO LISI 

' """ TOTAL! U .IMlll 
.. !Qlol,\ Hlf l 

I 

795.~7 

Ch.tc\1 and orl1• r letTH 01• IK•"'•d 101 d• ao'" 
wb~tto m• Of01o l\IO"' of• .... Un1IOM> (0tn,,,1tft1CI 

Cod• o r an:r oool•<obte coll• cnon og1ee~ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

http:125.f.10
http:AHDERSDt:LEF.ENT~_l6...ft
http:1.l-';;;�~t.!.12


"Should we call it Command-0 
or Command-0-Pro?'' 
That's a problem because this popular ROM 
called the Command-0-Pro in Europe. (Maybe 
Command-0 smacks too much of the mili tary.) 

Bui whatever you call it, this 4K byte R0/\1 "ill provide your CBM BASI 4.0 (4016. 
4032) and 0 2 computers "ith 20 additional command s including IO Toolkit program 
editing and debugging ·ommands and IO addi tional commands for screening , forma11ing 
and disc file manipulating. (And ou r manual writer dug up 39 additional commands in the 
course o f doing a 78·pagc manual!) WATCH 
The Command-0 extend Commodore's 032 advanced screen editing features 10 the uhi· 
mate. You can now SCROLL up and down, in crt or delete entire lines, delete the char­
acters 10 the left or right of the cursor, select TEXT or GRAPHIC modes or ring the THIS 
032 bell. You can e'en redefine the window 10 adjust it by size and pos11ion on your 

screen . And you can define any key 10 equal a sequence of up to 90 key strokes. 

The Command-0 chip resides in hexadecimal address S9000. the rightmost empty soc ket 
in 4016 and 4032 or the rearmost in 8032. If there is a space conflict , we do have ockct · 
2-/\ IE a\'ai lable at a very pecial price . 

SPACE 

Skile guarantee )our sat isfaction : if you arc not absolutely happy with your new 
Command-0, return it to us within ten days fo r a n immediate, full refund . 

Co mm and-0 from 'k)les Electric Works .................... . ........ . . .... .. .. . ......... .. 

Complete with Sockct -2- Me ............................................. .. . . .. ............... . . 

Shipping und Handling ......................... rUS,t/Canada) 2.50 (£11rope! Asia) 
California residents 11111st add 6% 16 0 "'o sales tax, as required. 

kyles Electric Work 
23 1E ·outh Whisman Road 
Mountai n \'ic", Cal ifornia 9404 1 
(415) 965-1735 

WATCH 

THIS 

SPACE 

Visa/Masterca rd ord er : call tollfree 
(800) 227-9998 (except California) . 
Californ ia orders: please call (4 15) 
965-1735. 

''You mean this one little 
Disk-0-Pro ROM will give my 
PET twenty-five new commands? 
And for ju t $75.00? Wh y, that's only $3.00 a command!" 
The Uisk·O·Pro in ani Pl:.T "ith crsio n Ill (BASIC 2.0) ROM s (###CO M !ODORE 
BA IC ##N) will gi\'C 19 software compatible disk instructions• : 15 identical with the new 
BASIC 4.0 (or wit h 032 ROM ) compatible with bot h old and new DO . Plus 4 addi· 
tional disk commands ... including appending (MERGE) , overlayi ng (MERG E# ___ ) 
and PRI NT U ' ING. allowing formauing outp ut of strings and numbers on the PET 
screen or o n any printer. 
• OTE: Old DOS does11 't recognill' three of the co111111a11ds. 

Those a rc just 3 of the important commands-and there arc 7 more bcautie;-on 
your Disk-0-Pro that have never been available previou ly to PET I C BM users. (Skyles 
does it again!) ... Beaut ies like the so fuouch key ( ET) which allows you 10 define a key 
to eq ual a sequence of up 10 80 keystrokes; like CROLL whereby all key repeat as well 
as low scrolling and extra editing feature : like BEEP which allow you to play music on 
your PET. 

The Disk-0-Pro is completely compatible "ith the BASIC programmer' Toolkit. The 
chip rc;ides in the socket at hexadecimal address $9000, the righ1mo~1 empty ockct in 
mo~t P T . An d for the O \\ ncrs of "clas ic" (or old) PET , we do have interface 
boards. 

(For tho c owning a BAS IC 4.0 or 8032. even though the Disk ·O-Pro may not be suit · 
able, the Command-0 i . Just write 10 Skyks fo r additional info rmation . Remember, we 
have never abandoned a PET owner.) 

Complete with 84-page manual wriucn by Greg Yob ... who was ha vi ng o much fun 
thal he got carried away. We had expected 32 pages. 

'kilc ~uarun t ees )Our satis faction : if you arc not absolutel y happy with you r ne" 
Disk·O· Pro ROM chip , return it to us within ten days for an immediate full refund . 
Disk·O-Pro from k)les Electric Works ................. ... ..... ........... ..... .......... .. 75.00 
Complete with inter fa e board (for "cl as ic" PETS) ..................... ......... ..... .. 95 .00 
Shipping and Handling ................ ......... (USA / Canada) 52 .50 (Europe! Asia) SI0 .00 

' 

California residents must add 6%160% sales tax, a.s required. 

kyles Elect ric Work Visa/ Ma tcrca rd orders: call 1ollfrcc 
231£ outh Whisman Rood (800) 227-9998 (except alifornia). 
Mountuln View, California 94041 California orders : please call (415) 

•11111~·~ (4 15) 965- 1735 965-1"'7'35 •. ~mi'l"'"'~"!lllll"li 
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How And Why 
You Should Use 
PEEK (155) 
Instead Of GET 
David M Miller. Howard Beach. V 
In ma ny Lwo player aCLion games, one player has a 
kcvhoard-screen control advantage ov r the OL her. 
B); Lhis I mean if player A holds clown the "2" key 
for insLa nce, and playe1- B pre!ises Lhe "W" key, the 
PET will o nl y acknowledge th e d epressio n of the 
"2." But if pla er B holds down th e "W" fit-s t and 
playe r A p1·es es the "2," the PET will aga in o nl y be 
aware of'rhe dep1·ession o f' the " 2." Thi problem 
arises when you use the GET command. To illus­
trate this proble m more clearly for those of you 
who arc not famil ia r with it, type in the following 
program: 

10 GET A$:1F A$="" THEN 10 
20 PRINT A$: GOTO 10 

If th e " 2" and "W" are pressed together (in action 
ga mes it is like ly that two key may at Lhe same tim e 
be d ep1·essed ) the PET prints only the "2." Even if 
th e "W" is pressed first, and the n th e "2," in th e 
e nd , when both are de pressed the PET will only 
print th e "2 ." That, of course, gives player A a 
large advantage in the game. 

The easiest way to o\·e rcome this unfairness is 
to us · th e memory content of PEEK( 155) in Up­
grade ROM s. I think it is PEEK (5 12) in Orig ina l 
RO ifs, hut I did not tes t it. sing th is instead of 
GE gi,·e · both playe1-s an eq ua l keyboard-screen 
contro l over hi s ·'ma n." 

The only drawback using this method is that 
eac h pla rcr has control o\·er only two keys each. ·o 
this feawre would only be advantageous in certai n 
ga m s. 

QUALITY SOFTWARE 
For The Commodore Pet 

DISK CATALOGER 116, J 2K l • ... . .......... . ....... S19.95 

DISK UTILITY PAC ! 16. 32K l • ...................... S34 .95 
01 sk corolog er and d1 sk resrore 

• Speedy 3.0, 4.0 (4 0 col), .1.0 (8 0 col) 

32K SIMULATED DISK (for lope based sys!ems) S12 .95 
F.11 32K wi th ba sic pr ogr ams 

Bu i1 1-1n direc t ory wdl allow 1mmed101c 

e;cec:u11on o f any program 

Eniue library con be !.ovcd t o t ape 

Se nd fo r So ftw ar e Co to log , or ord e r fr om: 

CompuSoft, Inc . 
P.O. BOX 997. TROY , Ml 48099 

The lefL playe r must use the R S key and 
P CE key; the right player musL use Lhe left carat 

<, and lefL bracket [. 
{emory L 55 has a value of 255 u nles one or 

mor of th four k ys m ntioned above are d e­
pres ·ed. When 2, 3, or all 4 k ys a rc depressed 
independent! or simultan ously, me mory 155 has 
a pecial value ,,·hich is give n in th e chart below. 

Key(s) Depressed VaJueof PEEK(l55) 
NONE . . ......... . .. .. ............. .. .... 255 
RVS .. .... . ... . . ... . . ............ .. ...... 254 
SPACE . . .. . ...... . ....................... 251 
< •••• •••••••. • •• • ••••••.•••••. • •••••••••• 247 
[ ...... ....... ......... .................. 253 
RVS, SPACE ... .. .................. . . .. ... 250 
RVS, [ ........ .. ............. . ............ 252 
RVS,< .. ... ........ . ........... . ... . ..... 246 
SP ACE, [ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 249 
SP ACE, < • • •••••••••• ••••• •• • • • ••••••••••• 243 
[, < ••••••••.••••••••••••••••••••••.•••••• 254 
RVS, SPACE, [ ............................. 242 
RVS SPACE,< ......................... .. . 241 
RVS, SPACE, [, < ••• ••• •••••••••••••••• ••••• 240 
Note: PEEK( 155) never has a value of 244. 

ing these va lues in your program ou can 
branch off to a ste p which will carry out the required 
function. To illu u·ate how yo u can use this in a 
game silllation, consid Ta game in which two 
playe rs have two gu ns each. Pa rt or the prog ram 
may look as fo llows : 

I 0 IF PEEK( 155) = 254 THEN REM SHOOT TOP 
LEITGUN 
20 IF PEEK(l55) = 249 THEN REM SHOOT TOP 
RIGHT AND BOTTOM LEIT GUN 
30 IF PEEK(l55)=240 THEN REM SHOOT ALL 
FOUR GUNS 

sing PEEK( 155) in place of GET makes the 
keyboard-screen control. a nd , in e ffect, the entire 
ga me, Cair and eq ua l for both playe rs. I hope you 
ct.111 take advantage of this fea ture in programming 
your next inte racti\·e action game, o r revising an 
old one. If you have an y com men cs o n Lhis idea, 
pl ~ase send the m direc t! t.o me. 

David Mill r 
149-45 83 °l. 

Howard B ach. Y 11414 

NEW PET/CBM SOFTWARE 
ASTROIDZ- Bascd on !11e popul,1r arcade game and now you can 
pla 11 for hours 111ome on our PET ICBM Save che galaxy from the 
1nv.1d1ng ASTROIDZ Four I •vcls of ploy drld great graphics w11h 
moving AS ROIDZ CASS Bk S9 95 

MUNCHMAN- Bascd 011 1f 1(· r .1c M dri orc.tde game Its you 
ciga1ns1 !lie compucer muncher s ZIP ncl ZAP Can you clear ouc che 
maze fuse Ofw1ll ct1e gee you7 W a11 ur111I ou sec the ramas11c graph­
ics on chis game . CASS Bk S9.95 

ALL OUR SOFTWARE RUNS IN SK 
OLD-NEW ROM 

WRITE FOR CATALOG 

******************************************** 
Compu!('rMal. !lox 1664E. l.,1ke Havasu. AZ. B6403 
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AIM 65 BASIC 
Floating-Point 
Arithmetic 
From Machine 
Language 
Poul Beasley. 
Mobile.AL 

Writing floating-po int o pe rations in machine la n­
guage on a microprocessor is a "messy" proposition. 
l avoid il like th e plague unles I ab o lule ly mu t 
do it. But I have discove red how to use th fl oa tin g­
point rnutines in the A I 1 65 BAS IC ROM s. It 's so 
easy even I do not mind floating-point ap plica tio ns 
any more. 

AIM 65 BASIC Floating-Point Numbers 
For th ose who are un fami liar wilh floatin g-po int 
numbers, particularly o n the A IM 65, I 'll d escrib 
th e floatin g-point numbe r format. Floating-poi n t 
re presentat ions are ·imilar to scie ntifi c notat ion. 
An example of a numbe r writte n in normali z cl , 
scie mific no tation is .27 x IO'.! ( = 27). Computers 
commonly use a simila1· sche me except instead of' 
10 as a base . th e base 2 is used (e.g .. 27 = .84375 
x2 c') . B)' storing the sig n , th e expone nt of 2, a nd 
the m a ntissa of' the numbe r , a broad ra n ge or 
values can be e ffici e nt ly represented. r n th e A r M 
65, this is accomplished by sLOrin g eac h fl oa tin g­
point numbe r in fi,· e consecuti\' e bytes as follows: 

l 2 3 4 5 

E I M3 I M2 I Ml I MO 

E=exponenl 

M3,M2 ,M l ,MO =mantissa 

S=bit 7 S=sign 

Note: Bits in a byte are numbered 0 (LSB) lo 7 (MSB). 

The ex po nent, E, is a powe r of 2 and is biased so 
tha t E = $80 ac tuall y corresponds to a power or 0, 
E= $7 F corres po nds to -1, E = $8 1 corre ·ponds LO 
+ I , etc. Whe n a Boa ting- po int number is normal­
ized , the ma ntissa is shifted so that th e first l bit or 
the m a ntissa fa ll s in bit pos itio n 7 of 13. T his 
means that bit 7 or M3 will a lways be I and the 
ex pone nt re fl c t the number of bits that th e man­
tissa was sh ifted in onler to have the impli ed d ecimal 
in front of th e first 1 bit. E = $80 means no shifts 
we re required; E = $8 1 means th e ma ntissa was 
hi!'ted right one bit ; E= $7F m ea ns the mantissa 

was shirted le f't one bit; etc. 
Since bit 7 o f' M 3 is a lways l usin g the a bove 

m ethod , it is stripped off a nd r estored o nly whe n 
pe rf>rmin g ar ithmetic o pe ra tions (this process is 
xplained later). So, when a numbe r is sto red in 

me mory, this bit po ition is used to store th e sign 
of' the number - 0 for positi ve a nd I for nega ti ve . 
(Incidenta ll y the floating-point re presentation of 
0 is a ll fi ve byte eq ua l $00.) My pre\' ious example 
or the number 27 would be stored in me moq1 as fol ­
low 

85 58 00 00 00 

AIM 65 BASIC Floating-Point Accumulators 
In o rde r to u se ll uat ing- po int numbers in a rithme ti c 
ope1-.uions, BA IC rese rves twe lve b)·tes in Page 0 
to provide two fl oating-point accumulato rs . Ac­
cumulato r I (FPAC I) is in locatio ns. A9 through 

AE and accumula to 1· 2 (FPAC2) is in loca tio 11 s 
B 1 through ' 8 6. Eac h accumula tor spa ns 1x 

bytes an d has the f'ollo\\'in g format: 

1 2 3 4 5 6 

I E I M" I M2 j M1 I Mo I S I 
S = $00for + 

$FF for-

As I me ntio n d ea rli e r , \\'h e n number: arc stored 
into mem o r y, th e sign is put into bit 7or1\13. Tech­
nica ll y, this i acco mpli shed as folio\\' : 

(M3 /\ $7F) 
~ 

strips off 
most s ignificant 

bitofM3 

(S /\ $80) 
L----y----1 

strips off 
aJI bits except 

leftmost bit 

V denotes logical OR 

/\ denotes logical AND 

http:Mobile.AL


VAK-1 MOTHERBOARD 

We also carry: 

SYM-1 $229°0 

AIM-65 w/1 K 389°0 

AIM-65 w/4K 439°0 

We also do custom 
hardware and soft­
ware for the 6502 
microprocessor 

Call or write for 
shipping charges 
and our complete 
catalog. 

The VAK-1 was specifically designed for use with the KIM-1 , SYM-1 and the AIM 65 Microcomputer Systems. 
The VAK-1 uses the KIM-4 * Bus Structure, because it is the only popular Multi-Sourced bus whose expansion 
boards were designed specifically for the 6502 Microprocessor. 

SPECIFICATIONS: 

• Complete with rigid CARD-CAGE 

• Assembled (except for card-cage). Burned in and tested. 

• All IC's are in sockets 

• Fully buffered address and data bus 

• Uses the KIM-4 • Bus (both electrical Pin-out and card size) for expansion board slots 

• Provides 8 slots for expansion boards on 1" centers to allow for wire-wrap boards 

• Designed for use with a Regulated Power Supply (such as our VAK-EPS) but has prov isions for adding 
regulators for use with an unregulated power supply. 

• Provides separate jacks for one audio-cassette, TTY and Power Supply. 

• Board size: 14.5 in. Long x 11 .5 in . Wide x 8 in. High 

• Power requirements; 5V.DC @ 0.2 Amps. 

*KIM-4 is a product of MOS Technology/C.B.M. 

4030 N. 27th Avenue 
Suite D. 
Phoenix, AZ 85017 
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Table I. Calling sequences for floating-point operations. 

OPERATION 
I. Load FPACJ 

2. Load FPAC2 

3. StoreFPACI 

4. Copy FP AC l to FP AC2 

5. CopyFPAC2toFPAC J 

6. Convert fixed-point to 
floating-point 

7. Convert floating-point 
to fixed-point 

8. Addition 

10. Multiplication 

J 1. Division 

12. Power operation 

13. MultiplyFPACJ by 10; 

14. DivideFPACl by 10 

15. Add .5 toFPACl 

CALLING SEQUENCE 
LDA AL 
LDY AH source address 

JSR $C8El 
LDA AL 

source address LDY AH 
JSR $C7CB 

LDX AL 
destination LDY AH address 

JSR $C913 

JSR $C94B 

JSR $C93B 

LDY IL 
LDA IH 

(result in FPACl) 

Load FPACl with floating-point value 
JSR $C536 
(result right-justified in 
M3-MOofFPACl 

LoadFPACI with operand l 
LDA AL source address 
LDY AH forminuend 
JSR $C58F 

(Addressed value is loaded into FPAC2, 
FP AC I is subtTacted from FP AC2 and 
result in FP ACI; FP AC2 unchanged.) 

LoadFPACI with operand I 
Load FPAC2 with operand 2 
JSR $C76F 
(result in FP AC l; FP AC2 unchanged.) 

LoadFPACI with divisor 
Load FPAC2 with dividend 
JSR $C851 
(result in FP AC I; FP AC2 unchanged.) 

Load FPAC I with exponent 
Load FPAC2 with base number 
JSR $CC7F 
(FPAC2 is raised to the power in FPACI; 
result in FP AC l ; FP AC2 unchanged.) 

JSR $C82J 

JSR $C83D 

JSR $C588 

16. Convert floating-point Load FPACI with number 
number to ASCII string JSR $CB l C 

(result at $0200) 

Oc obei. 1981. Issue 17 

Table 2. Intrinsic Function Subroutine Addresses 

Basic 
Function 

ABS 
cos 
EXP 
INT 
LOG 
NEG 
RND 
SGN 
SIN 
SQR 
TAN 

Address Description 
$C997 Absolute ValueofFPACI 
$CDD2 CosineofFPACI 
$CCFI Raises~topowerinFPACI 
$CAOB IntegerportionofFPACl 
$C729 NaturallogarithmofFPACl 
$CCB8 NegationofFPACl 
$CD96 Generates random number 
$C978 Sign function of FP AC I 
$CDD9 SineofFPACI 
$CC75 SquarerootofFPACl 
$CE22 TangentofFPACl 

T he logica l O R places the sign bit 
in to M3. 

When a number is loaded 
into one of the accumulator , the 
sign bit is eparated out and mad 
the sixth byte of the accumu lator 
(as shown above) so that bit 7 o r 
M3 can be restored to 1. This 
make arithmetic operations 
ea ier and explains wh y the ac­
cumulaw1·s a r six byte each . My 
example o f the number 27 would 
appear in an accumu lator as: 

85 D8 00 00 00 00 

Note: Resulting ASCII string starts at location $0200. The first character is a 
space, followed by the ASCII digits and ended with a $00 byte. 

In add ition to the accu mula­
tor , there are two other byte · in 
Page 0 that ou should know 
about. The e are the overflow (at 
$BO) and underflow (at $B ) 
bytes. The underflow byte is us d 
for round ing M 0 of FP AC I. T he 
overflm.v byte becomes non-zero 
when a computa tional resul t 
becomes 100 large. It is important 
that these two bytes be initialized 
to zero befor th first fl o;Hing­
point operatio n is performed. In 
relation to thi , I must g ive a word 
of caution. T he BASIC floating­
point routines till "think" they 
are operating in the context or a 
BASIC progra m . This means tha t 
an y com puta tion error (e.g., 
overflow) which is normally 
trapped I )' BASIC will sti ll be 
caught and your program termi­
nat d. The te rmination message 
may look peculiar since the BAS IC 
statement and variable pointers in 
Page 0 probably contain meaning­
less values. 

17. CompareFPACI to memory LDA AL source address of 

Branch to xx xx if: 
memory<FPACI 

memory =FPACI 

memory>FPACl 
LABEL 

LDY AH number in memory 
JSR $C99A 
BCC xxxx 
BEQ xxxx 
BEQ LABEL 
BCS xxxx 

Performing The Floating-Point 
Operations 
I have prepared Table 1 as a 
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P/N QTY 1·9 
A65· 1 AIM-65 w/1 KRAM $399 
A65·4 AIM w/4K RAM $439 
A65·A Assembler ROM $ 85 
A65·B BASIC ROMS $100 
A65·PL PU65ROMS $125 
A65·F FORTH ROMS $150 

SPECIALS 

A65·4AB AIM-65 w/4K RAM, Assembler & BASIC .. . ......... 5599 

A65·4B AIM·65 w/4K RAM, BASIC ... .. .............. . ... $529 

Power Supplies (AIM-65 Compatible, Industrial Quality Open Frame) 

PRS3 + 5V at 3A. + 24V at 1 Aw/mtg hardware . cord. etc 
PRS4 + 5V at 2A. + 24V at .5A w/mtg hardware, cord. etc 
PRSS + SV at 2A. + 24V at .SA. ± 12V to ± 1 SV at.4A 
PRS6 + SV at 3A. + 24V at .SA. + 12V al 2A 

From The Enclosure's Group 
ENC1 AIM-6S case 
ENC 1 A AIM-6S case w/space tor one expansion bd 

Cases With Power Supplies (for ENC1A Add SS) 
ENC3 ENC1 w/PRS3 moun1ed inside 
ENC4 ENC t w/PRS4 mounted inside 
ENC5 ENCl w/PRSS mounted inside 
ENC6 ENC 1 w/PRS6 mounted inside 

From Optimal Technology 
AOC t AID eight channels. DIA 2 channels. requires ± 12V 

$ 75 
$ 60 
$ 75 
s 85 

s 45 
$ 50 

$125 
$110 
$125 
$135 

to ± 1 sv at 100 MA & 2-1/0 Ports from AIM-6S22 $126 
w/Cable lor AIM-65 $150 

From The Computerist 
MCP1 Mother Plus™ Dual 44 pin mother card & card cage. fully 

buffered. 5 expansion slots underneath the AIM 5150 
MEBl -2 DRAM Plus TM 32K RAM . 16K PROM sockets, 2-6S22 1/0 chip 

and programmer for SV EPROMS 16K RAM $325 
32K RAM 5395 

PTC1 Proto Plus If™ Protolype card same size as KIM-1 , MEB1 ·2. 
VIB t (Bare Bd $60) assembled S 75 

VIB1 Video Plus™ bd with 128 char , 128 user char , up to 4K 
display RAM , light pen and ASCII keybd interface $325 

CBLl CABLE for MEB1·2. VIB1 . PTC1 $ 25 

NEW PRODUCTS! CUBIT fealur ing a 4'6 x6'/, AIM-6S" for $1 95 
" less moni101. p11nte1. display & keybd. 

APPLIED BUSINESS COMPUTER fea1uring 
64K RAM Boa rd · $'19S 
80 colu1 nn V1<.leo Controller - $32S 
5' • • Disk Contfollcr w/ADOSl M - S48S 

From Seawell Microsystems 
MCP2 Lit11e Buffered Mother™ Single 44 pin (KIM-4 style) mother 

ME82 

card Has on bd SV regulalor for AIM-6S, 4 expansion slots. 
Rou1es A&E signals to duplicates on sides wi1h 4K RAM $199 
SEA 16™ 16K static RAM bd takes 2114L with regula1ors and 
address switches $250 

MEB2-3 CMOS RAM . realtime clock, EPROM bd, up to BK RAM. 

PGR2 

PIO<! 
PTC2 
PTC2A 
FDC2 

SBC2 

16K EPROM. (W/1 k CMOS. 7K NMOS) $395 
Programmer for SV EPROMS with ROM firmware. regulators. 
low force sockets. up to 6 EPROMS simultaneously, can 
execu1e alter programming $299 
Parallel 1/0 bd with 4-6S22's $260 
Proto/Blank TM Prototype card that lits MCP2 $ 49 
Proto/Pop™ with regulator. decoders. switches S 99 
Floppy disk controller bd & DOS. up to four e· drives. double 
sided. double density (00/DS) 5425 
SBC/CPU card. 9K RAM , tBK EPROM. 3 serial ports. 1 
parallel port . audio tape interlace $495 

From Micro Technology Unlimited (MTU) 
DAC3 8 bit DAG bd $ 49 
FDC3 Floppy disk controller bd & DOS. up to lour e· dri,cs. cfouble 

MCP3 
MEB3·2 
Pl03 

VIB3 

PTC3 
MPS3 

CBL3 

sided. double density, 16K ORAM, Boot PROM $595 
Card file w/4 slot expansion mother bd w/keybd brackets S 85 
Banker Board™. low power, 32K ORAM $450 
24K PROM. 4-8 bit 1/0 ports w/RS-232 poll to 4800 bps, PROM 
Programmer. $295 
BK DRAM bd. low power. w/composite video out in 200 lines 
320 dot/line format $240 
Proto1ype Bd w/regula tors S 42 
AIM·6S Power Supply w/12V for MTU Bds, can drive 
one 8 • disk drive. 
Cable for MEB3-2 , VIB3, FDC3 

$ 65 
$ 25 

All MTU Software Available For These Products 

Miscellaneous 
TPT3 Approved Thermal Paper Tape, 31165' rolls $7.50 
MEM6 6/2114 RAM Chips $ 45 
CAS1 Audio Cassette Recorder S 40 
CAS1-1 CAS1 w/cable S 65 
2716 16KSVEPROM $ 10 
2S32 32K SV EPROM $ 35 
A65·P Printer $ 70 
A65·DM Display Module·Dll 416 S 30 
FOOS OUME Data Trak 8. DD/OS Disk Drive/up to 1 Megabyte $650 
FDBC· 1 Cable set for 1 drive w/AC cord $ 50 
FOBC-2 Cable set for 2 drives w/AC cords S 65 
MON 1 g · composi1e video monitor w/80 char line resolut ion. 

Requ ires 12V DC only at .BA $125 

All AIM-65 Spare Parts Are Available 
All " Microflex" Products Available 

COMING SOON! 
AIM-65/40 w/32K RAM· $1395 

ASSEMBLED & TESTED SYSTEMS 

We have been specializing in assembled and tested systems made from the above items for ove r 2 
years. Normally, the pr ice will be the tota l of the items, plus $5 for handling; shipping is extra on all 
coo·s or invoiced orders. Please ca ll or wri te for exact pri ces or if questions arise. Six month war· 
ranty on all systems. 

Higher quantilies quoled upon request. COD 's accepted. ship­
ping will be added. Add $5 for shipping, insurance. and handling 
on prepaid orders. Minnesota residents add 5% sales la x. 
Pr ices subject 10 change withoul nolice . 

Julyl . 1981 

Mail Check or Money Order to: 

Educational Computer Division 
EXCERTINCORPORATED 

•SALES 
•SERVICE 
•INSTALLATION 
•CONSULTING 

P.O. Box 8600 
White Bear Lake, MN 55110 

(612) 426-4114 



refe1·ence fo1· Lhe fundamemal 
f1oating-poinl operations along 
with their appropriate machine 
language calling sequences. All 
operation · are executed with the 
subroutine jump instrnction USR) 
plus minimal parameter sel-up. 
In preparing the table I used the 
following notation: 

AL- ddress Low; the lea l 
sign ificanl bils 
of the source or destination 
memory addre s. 
AH-Addre High: Lhe mo l 
signifi ant 
bits of the ·ourc or destination 
memory 
address . 
IL- Integer Low; the memory 
add res of the least ignificanl 8 
bit of a 2-byte integer va lue. 
IH- ln tege1· High; the memory 
address of the most significan t 8 
bils of a 2-byte integer value. 
FPACI - Floating Point Accumu­
lator I . 
FPAC2- Floating Point Accumu­
lator 2. 

In addition to th e fundamemal 
operations in Table I , Lhe BASIC 
intrinsic funCLions may also be 
used. The common calling 
sequence for these functions i as 
follows: 

load FP AC l with the argument 
value 
JSR $xxxx (select function 

address from Table 2) 
(result in FPACl) 

The enlry poinL addr ss for ·a ·h 
of the functions is given in Table 2. 

Sample Program 
In order LO illuslrale what I have 

_just cl · scribed, I have included 
th e following sample program. It 
is a ve ry simple calculation of Lh 
volume of a cylinder using the 
formula V = 7r r~ h , where r = 
radius and h = heighL I know 
that r~ can he computed as r times 
r ve ry e nicie ntl y. but I used the 
power fun ction to illustrate its 
use. When the prognun fini shes 
(successfull y), it will displa V = 
88~57.29'.~5. Anothe r tidbit I'll 
point out is that Lhe lloal i11 g-poi 111 
n :prcsclllalion for 2 7r is at loca­
tio11 $CE:>~ of the BASIC RO M's. 

COMPUTE! October 1981.lssue17 

Sample Program: Calculate Volume of Cylinder (V = 7r r 2h) 

* =$0220 
COMIN=$RlAI monitor entry for command input 
EQUAL= $E7D8 output"= " to display/printer 
OUTPUT=$E97A output char. in A to diaplay/printer 
CRLOW=$EA13 output CR & LF to display/printer 
FMUL=$C76F floating-point multiply 
CONVIF=$COD1 convert fixed-point to floating-point 
CONVFA=$CB1C convert floating-point to ASCII string 
FSTl =$C913 storeFPACl 
FLD2=$C7CB loadFPAC2 
CPY 12 = $C948 copy FPACl toFPAC2 
FDIV=$C851 division 
FPWR=$CC7F power operation 
PI2=$CE53 2* 
START LDY R get radius 

LDA #0 
STA $88 initialize underflow 
STA $80 and overflow bytes 
JSR CONVIF 
LDX # <TEMP 
LDY #>TEMP 
JSR FSTl store R in TEMP 
LDY #2 
LDA #0 
JSR CONVIF exponent2 in FPACl 
LDA # <TEMP 
LDY #>TEMP 
JSR FLD2 load R in FP AC2 
JSR FPWR raise R to power 2 
LDX # <TEMP 
LDY #>TEMP 
JSR FSTl store R squared in TEMP 
LDY H 
LDA #0 
JSR CONVIF height Hin FP AC l 
LDA #<TEMP 
LDY # >TEMP 
JSR FLD2 load FP AC2 with R squared 
JSR FMUL FPACI = H times R squared 
LOA #<PI2 
LDY #>Pl2 
JSR FLD2 load 2* inntoFPAC2 
JSR FMUL FP AC l = H times R squared times 2 
JSR CPYl2 save FPAC I in FPAC2 
LDY #2 
LDA #0 
JSR CONVIF FPAC1=2 
JSR FDIV divide by 2 
JSR CONVFA resulting volume in FP AC l 
JSR CRLOW 
LDA # ' V' 
JSR OUTPUT display'V ' 
JSR EQUAL display '=' 
LDX #0 

LABELI LDA $0200,X fetch & display ASCII digits 
BEQ LABEL2 
JSR OUTPUT 
INX 
JMP LABELI 

LABEL2 JSR CR LOW 
JMP COM IN 

R .BYTE 25 radius=25 
H .BYTE 45 height=45 
TEMP .BYTE 0,0,0,0,0 

.END 

© 
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A General 
Purpose 
BCD-To-Binary 
Routine 
MoN1n L De Jong 
Deportment of Mothemot1cs-Phys1cs 
The School of the Ozarks 
Pt Lookout MO 

A llUJllbe r or ro ulin c ha \·e been pu blished I.'.! .:~ 
lhal will cmwcrl e ithe r ;i l\\·o-dig i1 nu111 b 1· o r a 
f'otll'-c.li g il numbe r in BC D cod e to a bin ar ~ · numbe r . 
a nd Bullc rfi eld ·' has pu blished a rnut..in e lo handle 
a ix-dig it BCD number. T he ro u tine d esc ribed 
he re ca n be easil\' 111odified to han d le a1w numbe r 
o f BCD dig its. It .is a 6502 assembly la ng l:.age 
inte rpre ta tio n o f an algorilhm found in Peatma n 's5 

hook . The BC:0-10-bina rv ro utine ass umes its 
impo n a ncc fro m lhc fa cL thaL human be ings usuall y 
input numbers lo a compute r in a d ecimal re pre­
senLalion . A numbe r of scie n tific inst rume n ls h ~l\'C 

BC D outpu ts th a t ma y he int e rf'ac d lo a 111icro­
compu te r , requiring so m kind o f co nve rsio n 
ro uline befo re th e dala fro m such a d evice can be 
p roce sec! . fin a ll y, if yo u \\·a m w imerface -o me o f 
the calcula to r chips to a microprocesso1· in o rd e1· to 
do mo re complex a rithme ti c. )'<HI will\' r~ · likel y 
need a BC O-w- bi11arv ro uline so mewh e re in vour 
sofLware. fi5 02 asse mbl~· la ng uage ro utine to go 
the o ther way (bin a r r- tu-BCD) can be fo und as a 
·u broutine in rc f'e rcnce ix al th e end o f thi s 
article. 

T he BC D-LO-binary ro utine is based o n a 
familiar technique for ~on vening a base- ten 
numbe r to a ba e-two number. The d ecimal number 
is successively divided by l wo . and the remainde rs 
a rc noted as e ithe r a on e o r a ze ro . Each di\·ision 
g ives th e 11 cxt mo re signif'ica nL binary di g it or bit. 
Example I illustrates lhe process. 

Example I. Convert 59,en to a binary number. 
Solution: Successively divide 59,c,. by two, with the 

di visions beginning from the right and proceeding to 
the left. 

0 

2 I 
Q 

2 3 
g 
I 

591cn= 111011, WO 

3 7 

2 7 2 14 
§ 14 
I 0 

14 

2 29 
28 

I 

29 
2 59 

58 
I 

Rderrin g Lo Exa mple I it ca n be seen that th e 
al gorithm 1·equires cha l th e BC D nu111 be1- be uc-

cess i\'e h- di,·ided by two a nd Lh e re mainde rs a r 
sa \·ed Le) beco me t l~e bina n · numbe r. T he li r l 
di\·i ·io n remai nde r is the leas t ignilica nt bit. while 
th e re mainde r fro m Lh e las t di\' is io n is th e mosc 
sig ni lica 11t bit. Ir in Exam p le I we \\'a n ted LO conn.Tl 
:'i<.) 10 a11 c iu-ht-bit bina r" numbe r . name ly 0011 • • ll"ll b ,r • 

I() I I , \,. would simpl y pe rform two more di visions 
lhan sho wn , prm·iding th e cwu leadin g zeros in the 
e ight-bi t repre e ntatio n . 

Ir VOLi a rc mildl y ra miliar \\'ith BCD numbe rs 
you wifl recal l th a t each dig it requires four bit s (or 
one ni l ble). Su an e ight-dig it d ecimal numbe r 
requires fo u1· me mo ry locatio ns. Con versel y, four 
111 ·m nry loca tio ns can re present a d ecimal numbe r 
as la rRe as 99999999 . \\'hi ·his more eas il y expressed 
as I()' -1 . Questio n : How ma ny bits a rc need d to 

re pr · sent a g i \·e n numbe r o r cl eci m_al_ cl ig it ? I.c t N 
be the la r<resc number o f decimal d1!!1LS that \\·e :-, ~ 

11 ccd fo r o ur pa rcicular a pplica tio n , so the la rges t 
d ecimal num ber is ( I 0 :--; - I). Let n b th e numbe r o l' 
b i11 a ry di g it. (bits) need ed to rep rese n t th e same 
nu m ber. By ana log~-. lhe la rge ·t bina ry n umber 
th a t ca n be re prese nted by n bics is (2"-1 ). ince we 
\\·i h to re pre e nt the same nu mbe r . " ·e may eq uate 
( I 0 ;-:- 1) a nd (2"-1 ) and lhe n soh·e for n . Thus. \\'ith 
so me ma the ma ti cal magic, t he answe r to th e ques­
tion posed above is 

N =\!/log '2 = N/0.30 I 03 

\\·he re a base ten loga ri thm is impli ed . 
Ir I'\= 8 rh e n II= 26.6 which becomes 11= 27 

\\'he n rnunclc cl up\\·a rcl (frac ti o na l numbers or bits 
a rc noc a llm\·ecl as anS\\·c rs fo r this proble m). 
T \\·e nty-se\·e n bit · can be handled quite nicely by 
four bytes. /Jut please do 11 0 / rrPali' your m,·n theorem 
l ha t l he number of m mo rv loca tio ns need ed lO 

re prese nt a numbe r in bi na~·y is equa l to th e numbe r 
of me mo1·y locati o ns to 1·epresent lhe sa me number 
in bina ry-cod ed d ecimal (BC D). U e th e equa tio n , 
and be su re to a llocate e no ug h me mory to ha ndle 
th num be r in e ithe r bi na r y o r BC D re prc ·e n ta­
tio n . O l tha t, in the p rogra m d escribed by Listin g 
I , we as. ume an e ig ht-dig it d eci mal num be r is 
be ing conve r ted to a bina ry num be r tha t will a lso 
be sto red in fo ur memo r y locations. T he p rogram 
is easil y modified to ha ndle situations whe re the 
numbe r o f me mor y loca tions need ed f'or th e B .D 
numbe r is d{[frrm./ tha n th e numbe r u l' memory 
lo atio ns need ed for the bina r y numbe r. Using th e 
immo rt a l wo rds o f man y authors, "we lea\'e this 
probl m fo r th stude tH ... 

So \\'C kn ow ho w ma n y me mo r y loca tions tu 
ass ig n lO re present the numbe1·, a nd we have a 
. im ple a lgorithm (di\·ide by t\\'O a nd to re the 
remainder) to pe1-form the con ver io n . E nte r some 
corollary LO . fr1rph y's Law : "not hing is as simple 
as it eem . . " Di viding by two i. nea t a nd easy for a 
binary numbe r : success i\·e shi ft to lhe ri g ht (LSR 
o r ROR) gi\·e successive di visio n by two . Di viding 
by two i co nside rabl ) mo re com plex for a BC D 

http:clccirn.al
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numbci-. fortu11atcl y, Peatman:; 
has pointed out a fe w tricks that 
accomplish division-by-two for a 
BCD numbe r. 

The e ight bit ''we ights" in a 
byte or me mory th at rcprese lll a 
binar number are I 2, 4. 8, I 6, 
32, 64 , and 128 , prnceeding from 
the r ight-most bit to the left-most 
bit. C learl y. shifting the number to 
the 1·ight divides each bit w ig ht by 
two . T hat is why an LSR or an 
RO R instruction may be used to 

divide a binary number by two. 
Howeve r, if th e sa me me mory 
location rep resent s a BCD number. 
the n the bit weights are I , 2. 4 , 8, 
10, 20, 40, 80. conseq ue ntl y, a 
shift-righ t or a rota tc-1·ight instruc­
tion res ults in div ision-I y- two o nl y 
for bits zern, o ne, two, three, five, 
six , and se,·en. Shifting b it f'om 
(with a weight of te n) LO the right 
changes its weight LO eight. Eight is 
three more than fiv e, th e number 
you usua ll y get when you di,·ide 
ten by two . So, th e trick LO dividing 
a BCD numbe r by two is to shift 
right or rotate right as usual , but if 
a one is shifted from bit four to bit 
three, then you must subtract three 
from th e sh ifted-1·ight re ult to get 
the correct answer. That's it folks. I 
wish l cou ld say it was my idea, but 
I found it in Pca tm an 's'' boo k. 

BCDNUM 

BINUM 

BYTE 

$ ODOO D8 
ODOI A9 
OD03 A2 
ODOS 95 
OD07 ES 
ODOS DO 
ODOA 38 
ODOB A2 
ODOD 76 
ODOF ES 
ODIO DO 
0012 BO 
ODl 4 A2 
ODl6 76 
ODI S ES 
OD19 DO 
ODIB 08 
OOIC A2 
ODI E 38 
ODIF BS 
OD21 29 
0023 FO 
OD25 85 
OD27 E9 
0029 95 
OD2B B5 
OD2D 29 
OD2F FO 
OD31 B5 
OD33 E9 

= SOOOO: 

= $ 0010: 

= $FC: 

00 
FC 
14 

Fil 

FC 
14 

FB 
28 
FC 
04 

FB 

FC 

04 
08 
06 
04 
03 
04 
()4 

80 
06 
04 
30 

OD35 95 04 
0037 ES 
OD38 DO £5 
OD3A 28 
OD3B BO CE 
0030 90 cc 
OD3F 60 

If the BCD numbe r is to be represented by 
several bytes, an add d complica tion occurs. Bit 
seven in th e least-s ignificant byte has a weight of 
80. Bit zero in th e next most significant byte has a 
weight of 100. Clearly, shifting a one from bit zero 
of this byte Lo bit seven of the least-significant byte 
does not result i11 a divi sion-by- two beca use I 00/2 is 
nol 80. Howeve r , if we subtract 30 after the shift 
we do get the co1..-ect answer. When performing a 
divide-by- two o pe1·ation on a multi-byte BCD 
numbe r, each byte in the number must be tes ted to 
see if a one was shifted into ei the r bit th1·ee or bit 
seven, and then the appropriate remedies must be 
applied if the tests a1·e positiYe. In short, if a one is 
shifted into the most-significant bit position of any 
of 1 he N nibbles used to re present th e N di gi ts in 
BCD, th en th e nibble must be corrected by sub­
trac1ing Lhree. 

One other point remains to be made. From 
Example I it i clear th a t we are inte re ted in the 
re mainde1· afte r di,·ision-by-two . \\he n dividing by 
two , the remainde r is ei the r zero (e \'en di\'id end ) 
or one (odd di"idend). The remainder will be 
found in 1he carry flag after a shift-right operation. 

Base address of the BCD numbc1· to he convc rl ed lo hi nary. The 
most-signifi canl digit of an N di git BC D number is in the hig h· 
order nibbl e of BCDNUM. 
Base address o f the binary number whose mos1-s ig nifican1 by1e 
will be in BIN UM . 
T wos compl e ment of t he number of bytes needed to hold 
the BCD number: in thi - program four by1cs ($0000- $0003 ) 
arc used. 

STA RT 

BA CK 

THERE 
RETURN 

AGAI N 

LAK E 

FORWD 

ARNO 

OUT 

CLD 
LDA#OO 
LDX#BYTE 
STABI UM+4,X 
INX 
BN EBACK 
SEC 
LDX#BYTE 
RORBI NUM +4,X 
IN X 
BNE RETURN 
UCSOUT 
LDX#BYTE 
RORBCDNUM +4,X 
INX 
BNE AGAIN 
PHP 
LDX # BYTE 
SEC 
LDA BCDN M + 4,X 
A D#08 
BEQFORWD 
LDA BCDN UM + 4.X 
SBC#03 
STA BCD UM+ 4,X 
LDAllCDN M +4.X 
AND#$80 
BEQARND 
LOA BCDNUM + 4.X 
SBC#$30 
STA BCONU M +4.X 
INX 
BNELAKE 
PLP 
BCCTHERE 
BCCTHERE 
RTS 

Clear deci mal mode. 
Clear loca tio ns that will 
hold the binarr number. 

Loca ti o ns ha ve been 
c leared. 
Ro tate the binary numbe r 
rig ht , mov ing the remainder 
from the BCD div is ion into 
the binary number. 
If the carry is sci, the conver­
sion is complete. 
Start the di vision-by- two by 
shifting BCD number ri ght. 
Remainder will be in carry 
flag so sa \•e it on the stack. 
T est bit three of each byte to 
sec if a o ne was shifted in. 

lf so. suht rac l three. 
If not, no correctio n need ed . 
so test bit seven of each byte 
to sec ifa o ne was shifted in. 

H erc bit seven is checked. 

No correc tion. 
Correction : subtrac t 30. 

Re peal for all N bytes. 
Get the carry h:ick because it 
held the rcmaiucl er . 
Go hack and put it in the 
binary number. Then fini sh. © 

ATTENTION! AIM 65 USERS 
AND OTHER 6500 MICRO PROCESSORS 

Convert Your 65 Into A Mure Useful Tool With The New And Reasonable 
VD640 VIDEO INTERFACE 

FEATURES Save E•pewve Them'ol Pape< . Save Tmie · Save Money 

• Uses2K27 16or t K • 7x11 Dot Formal 
2756 E Prom • 40 characters X 16 hnes 

• 1 K Ram • 32 special graphics 
• Pin compa11ble with charac ters 
AIM C)(pans1on con · • Software sw11ch ro, pro· 
nector Can be pin grammable hardware 
adapted 10 ht Kim & Sim screen flashing 

• Single + 5 vol! fr om •Uses Molorola MC6845 
connector. CRTC 

•Reverse \/1deo & switch •Operating system 1n 
to reverse held Eprom interacts with 

•Upper & lower case AIM monitor 
charac ters • Component layoul 

•Uses slandard T V w1lh s1!kscreened on P.C 
op11onal modularor Board 

Ful l operatmg mslructions and 
schematic wilh each kit 

VD640 S•lkscrcencd P C board 
w pans 11s1 only $ 39 00 each 
IVD640 K11-1nc's S1lksc1eened P C 
board with socke>IS. all compononrs 
and Pfogrammccl Eprom (PC 
Connec101 Board & mod. cpl.) 
.. . S 119.00 each 

1VD640 Fully assembled w•lh sockel s 
all componenls and conneclors. 
tested and guaranteed 1 year 
(modula tor opt•onaf) 149.00 each 
Opllonal R.F Modulator (allows use 
ot std T v ) S39 00 
lOpltonal P C Conneclor Board 

1500 
Insert quan11ty wanted rn box next to kn desired and ma1t wtlh check or rnoney order to 
Sierra Pacific. 1112 We1hngton Dr . Modes10. CA 95350 (Cahf Res1den1s add 6°0 
sales lax ) (Allow 4 lo 6 weeks delivery.) 



FACTORY PRICING 
IN STOCK! 

MMS 

IMMEDIATE DELIVERY! 

PLUS 

• MPS 6550 RAM for PET 
• MPS 6530-002, -003 for KIM-1 
•MANUALS 
• KIM-3 SK STATIC RAM MEMORY BOARD 
• KIM-4 MOTHERBOARD 
• KIM PROMMER 

6508 \JlE 
M\CROMOO 

Ft>-.M\lY 

KIM-1 & 4 Compatible Eprom Programmer 
• KIMATH 

Chips with Listing 
• KIMEX-1 EXPANSION BOARD 

KIM-1 Plugable PROM, Ram and 1/0 Board 
• RS-232 ADAPTER 

For KIM-1 
• POWER SUPPLIES 

STANDARD MICROSYSTEMS 

* UART's * FLOPPY DISC CONTROLLERS 
* BAUD RATE GENERATORS *CRT CONTROLLERS 

FALK-BAKER 
ASSOCIATES 

382 FRANKLIN AVE. • NUTLEY, NEW JERSEY 07110 
(201) 661-2430 

WRITE OR CALL FOR CATALOG 
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Although the comments should make most of 
the routine understandable, a brief explanation 
follow . The first instruction in Listing I is not 
needed if the program i already in the binary 
mode, in which case the routine starts by clearing 
the location used to store the binary number. 
Rather than inserting ome kind of loop counter to 
keep track of the number of divisions-by-two (refer 
to Example I) , the carry i set by the instruction 
location at $0DOA, and th remainde r are rotated 
into the binary numb r until the carr bit that was 
initially set has rotated through the bina ry number 
and imo the carry flag once more . Thus, the con­
version stops at the BCS OUT instruction at location 
$OD I 2. The division-by-two routine takes up the 
remainder of the prog1·am. Note that the ca JTy flag 
holds the remainder, and it is stored on the stack 
while the division-by-two routine is finished, after 
which it is rotated into the binary number in the 
RET RN loop. 

Very like) some improvements in the peed 
of the routine could be made. In most cases the 
number of bytes needed for the binary number 

SEA WELL PROMMER II 
There's Nothing Like It! 

• Two independent blocks of 4 EPROM sockets 
• KIM , SYM or AIM programming firmware 
• Programs I , 2 or 4K 5· Volt EPROMS: TMS2508, 2516, 2532 and 

2758. 2716. 2732 
• Read-Only/ Deselected/Read-Program for each socket 
• Program· protect toggle switch for whole board 
• Provision for remoting 4 sockets 
• On-board generation of programming voltage. 

The Seawell PROMMER II is a general purpose EPRO M tool 
designed fo r use in a development/production environment. Con· 
nects to a KIM, SYM or AIM with a Seawe ll LITTLE BUFFERED 
MOTHER motherboard , or to a SEA-! single-board computer. 
The PROMMER Il is all you need to read, program and execute 
1. 2 or 4K 5-Volt EPROMs. 

wi ll be ufficientl y close to the number of bytes 
occupied b the BCD number that no modification 
will be needed on that score. Remember, BYTE is 
the twos complement of the number of bytes used to 
represent the BCD number and the binary number. 
The BCD number is stored in locations $0000 -
$0003 in Listing 1, in the sense that the leasL­
significant digit is in the low-orde1· nibble oflocation 
$0003 and the most-significant digit is in the high­
order nibble of location $0000. These locations 
must be filled before the routine i called. 
REFERENCES 
I. Programming and Interfacing the 6502, With Experi­

ments , De j o ng, Marvin L., Howard W. Sams & Co., Inc., 
Ind ianapolis, 1980, p 129. 

2. 6502 Assembly Language Programming, Le \'enthal. 
Lance A., Osborne/ kCraw-Hi ll. Inc., Be rkeley. 1979, p 7-9. 
3. 6502 Software Design. Scanlon. Leo j. . Howard W. ams 

& Co., Inc., Indianapolis, 1980. p 147. 
4 . "Multi-Mode Adder," Buue rlleld , jim, 6502 User Notes. 

o. 13, p 23 . 
5. Microcomputer-Based Design Peatman. j ohn IL lcGraw 

Hill , ew '\ 01·k. 1977. p400. 
6. "A Floating- Po int Binarr to BCD Routine." Dejong. 
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The PROMMER II allows you lo put as little as IK or as much 
as 32K of EPROM on the bus. You never have lo give up address 
space to empty sockets. Each socket can be enabled to READ on· 
ly, READ and PROGRAM , or can be DESELECTED entirely. 
Simply moving a shunt sets one block of 4 sockets lo 1, 2, or 4K. 
The other block can be set independentl y. 

Addresses are selected by piano-type switches on the top 
edge of the board. The whole board can be program-protected 
by a toggle switch on the top right corner of the board. A 
separate one-page ROM containing relocatable fi rmware for KIM , 
SYM or AIM is provided which can be set to any page in memory 
in either of two banks or deselected entirely. A satellite board 
with four sockets and program -protect switch will be available 
soon. 

PROMMER II EPROM PROGRAMMER - $299 

OTHER SEA WELL PRODUCTS: 
SEA· I ...... . .... . ..... SINGLE BOARD COMPUTER . .. . . . . . . . ...... S495 
SEA-16 ........ .. ...... 16K RAM BOARD .......... .. ..... ..... . .. . $250 
SEA.fDCS .. .. .... ..... DOUBLE DENSITY 2·SIDED DISK CONTROLLER .. . 

... .. . .. . "."" .. " .. " .. " ".... .... . $325 
SEA-DEBUG . . ......... HARDWARE BREAKPOINTS AND TRIGGERS ... . 

" .. . " ... " .... ". " ...... "." $310 
SEA·PROMMER II ...... EPROM PROGRAMMER . . . • . . . . . . . . . . . . . $299 
SEA·PROTO ........... COMPLETELY DECODED PROTOTYPING BO ARD 

....... "" . . .. .. .. $ 99 
SEA-C MOS ..... . .. .... BK CMOS RAM. 16K EPROM. DAY/DATECLOCK .. 

..... " ......... . .... ... . " " ............. S370 
SEA-PIOB ............. 4 FULLY-BUFFERED 65225 ................ S260 
SEA -ISDC ............. 8 SERIAL PORTS WITH LOCAL PROCESSOR & 

DUAL PORT RAM .. .. .. . .. . .. .. .. .. . . . .. $595 
SEA·LBM .....•........ LITTLE BUFFERED MOTHER FOR KIM , SYM , AIM, 

SEA-I .. ............................... $199 
SEA-MOTHERS ........ 4·SLOT MOTHERBOARD ............... $50.00 

IO·SLOT MOTHERBOARD ................. . Sl25 
ALL PRODUCTS ASSEMBLED. ADDITIONAL CONFIGURATIONS 
NO KITS MASTERCHARGE/VISA ACCEPTED 

c Ii 
I )g 
SEAWELL~ 

P.O. Box 20367 

Seattle. Washington 98102. U.SA 
[206)322·3123 
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CAPUTE! 
Corrections And 
Clarifications 
COMPUTE! #14, pg. 68-To clarify Mr. Victor's 
comments on conversion : 

In Applesoft BASIC, "DIM A$(40)" means 
that memory should be reserved for the string 
variables A$(0), A$(1) ... ,A$(40). (Note: this is 
41 variables, not 40, a quirk of BASIC.) The 
variable "A$" is another variable (the 42nd) 
used to store the various strings discussed in 
the article. The statement "DIM A$(40)" at the 
start of the programs in the article does not 
mean that A$ will be 40 characters long. The 
DIM statement does not refer to A$, it refer 
to the subscripted variable A$(i). 

COMPUTE! #15, pg. 80- the Editor's Note on 
halting the dynamic mode should have read POKE 
842, 12. 

COMPUTE! # 15, pg. 64 - at the bottom of the 
page, following the words "clears the flag," this 
paragraph was omitted: 

But is this efficient? Of course! How could you 
possibly reduce such a trivial, two-line program 
segment? Well, maybe you can. Consider the 
following alternative: 

SEC 
ROR ALFALK ;Enable Alpha-Lock Mode 

sets the flag, and 
LSRALFALK 

clears the flag. 
;Disable Alpha-Lock Mode 

COMPUTE! #15, pg. 99- the following program 
was not printed: 

-------
10000 F.H1 DEF rnE A L rnE 
10010 GF.'.APHIC:; 8+16=SETCOLOF.'. 4,5 .. 10 
10020 POKE :::.'1-34 ·' COLUt1L : POKE 205 I COLUt·1H 
100"30 FOF.'. 1=1600 TO 1636 
1004~1 READ >~ = POKE I 1 :>!. : ME?~T I 
1005~1 :,~=U::;F:( 160(1) 
1006f1 DATA 104 .. 120 .. 166 .. 205 .. 1411 10, 212, 14 
1 ,I 24} 20E: .1 2f10) 1 77 ,I 204 ,I 141 ) 23 .1 2f18 ,I 2~10 ,I 20f: J 

21230,205,173 .. 11 
10(170 DATA 212 .. 201.. 16, 16 .. 41 160 .. 0, 134, 205 
,177,~~4,24)144,223 

COMPUTE! #16, pg. 86-To permit "SHOOT" 
to run on the new (Revi ion B) ROMs, change 
line 201 to: BUF$(589,589) =CHR$(95):BUF$ 
(590,590) = CHR$(228). To permit it to run on 
black and white TVs, change line 202 to: BUF$ 

(97,97) = CHR$(0):BUF$ (98,98) = CHR$(0). 
The source code correction is: 124B 4C SF e4 JMP 
SYS VBV. 

COMPUTE! #1 5, pg. 79- these templates should 
have appeared full-size: 

0::: 
w 

~ ~ 

'\. <C 
('\'") w 

CL 
C/) 

CL 

0 
1--

_J 

0 
a::: C/) 

1-- w 
z: ::J:: 1--

~$~ ~ -$-; <C 
'\. _J 

w I.!') .-.. 
CL 

~ C/) 
~ ::::> 

__J w 
0 1--> 

~ -$-
0 

'\. a::: 
0 .-.. 0 

z: u 
w 

1-- ~ 

u.... u 
LLJ <C -t ~ _J 

--. '\. I .-.. 
z: 

~ 
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COMPUTE!# 15, pg. 120 - Charles Brannon has 
improved his "Keyword" program to cancel the 
keyword action in the quote mode and to permit it 
to be deactivated. 

100 REM KEYWORD LOADER SEPTEMBER 8, 1-
-981 

110 IF PEEK(PEEK(53)*256)<>120 THEN p-
-oKE 53,PEEK(53)-l:CLR 

120 HI=PEEK(53):BASE=HI*256 
130 PRINT "{CLEAR}PATIENCE .•• " 
140 FOR I=0 TO 164:READ A:POKE BASE+-

-I,A:NEXT I 
150 REM RELOCATION ADJUSTMENTS 
160 POKE BASE+22,HI:POKE BASE+58,HI 
170 POKE BASE+l00,HI:POKE BASE+ll0,HI-

180 IF PEEK(50003)=160 THEN 230 
190 REM CONVERSIONS FOR 3.0 BASIC 
200 POKE BASE+65,146:POKE BASE+69,192-

210 POKE BASE+l31,46:POKE BASE+l32,23-
-0 

220 PRINT "{CLEAR}*** KEYWORD 3.0 ***­
- { DOWN} " : GOTO 2 4 0 

230 PRINT "{CLEAR}*** KEYWORD 4.0 ***­
-{DOWN}" 

240 PRINT "ON/OFF: SYS {REV}";BASE-

250 PRINT "{DOWN }TABLE AT: {REV}-
-n;BASE+l38 

260 END 
270 DATA 120, 165, 144, 201, 37, 208 
280 DATA 10, 169, 85, 133, 144, 169 
290 DATA 228, 133, 145, 88, 96, 169 
300 DATA 37, 133, 144, 169, 63, 133 
310 DATA 145, 88, 96, 234, 234, 234 
320 DATA 234, 234, 234, 234, 234, 0 
330 DATA 0, 165, 205, 208: 89, 234 
340 DATA 165, 217, 201, 193, 144, 82 
350 DATA 201 , 219, 176, 78, 56, 233 
360 DATA 193, 170, 189, 138, 63, 162 
370 DATA 0, 134, 158, 170, 160, 178 
380 DATA 132, 31, 160, 176, 132, 32 
390 DATA 160, 0, 10, 240 , 16, 202 
400 DATA 16, 12, 230, 31, 208, 2 
410 DATA 230, 32, 177, 31, 16, 246 
420 DATA 48, 241, 200, 177, 31, 48 
430 DATA 17, 8, 142, 164, 63, 230 
440 DATA 158, 166, 158, 157, 111, 2 
450 DATA 174, 164, 63, 40, 208, 234 
460 DATA 230, 158, 166, 158, 41, 127 
470 DATA 157, 111, 2, 169, 20, 141 
480 DATA 111, 2, 230, 158, 76, 85 
490 DATA 228, 234, 234, 234 , 234, 234-

500 REM ** KEYWORD TOKEN LIBRARY HERE-
- ** 

510 DATA 153, 194, 152, 157, 132 , 129-

520 DATA 137, 200, 133, 161 , 135, 155-

530 DATA 163, 130, 159, 151, 160 , 138-

540 DATA 148, 167, 187, 149, 147, 148-

550 DATA 141, 158, 0 
READY. © 

COMPUTE! 
Back Issue 
Collection 

Our back issues, normally $3.00 each 
(including shipping and handling) are a 
valuable addition to your library. 

To celebrate our second birthday, 
we're offering the following special to 
COMPUTE! readers. 

COMPUTE!'s 
Birthday Special 

JANUARY-JULY, 1981 
ALL SEVEN ISSUES $15.00, AND 

WE'LL PAY SHIPPING 

Credit Card Orders Only 
Call TOLL FREE 800-345-8112 

IN PA CALL 800-662-2444 

Please allow three weeks for delivery. Offer 
expires November 15, 1981. Offer good for these 
seven issues only and may not be p rorated for 
partial orders. Orders accepted subject to 
availability. You must include a street address 
for shipping. 

................................................•.......... 
Please send me the COMPUTE! BIRTHDAY SPECIAL. 
January- July 1981 Issues for $15.00. 

NAME 

STREET ADDRESS 

CllY STATE ZIP 

SEND TO: COMPUTE! Birthday Special. P.O. Box 5406. 
Greensboro. NC 27403. USA Please enclose check or 
money order. 

. 
• . • . 
• • • • • I 

• • • c 
• • . 
I 

• • I 
I 
I 
I 
I 
I 
I 
I ...........•.•................................•............. 
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AUTO-CAT ... The 
Automatic Answer 
Direct Connect 
Modem 
An auto answer , FCC apprnved, 
direct connect 300 baud modem, 
is now avai lable from Novation, 
Inc. , Tarzana, California. 

The Bell I 03 compatible 
AUTO-CAT will communicate at 
300 baud over dial-up t I phone 
lines u ing a tandard modular 
jack. It has three data mode : 
automatic an wer, manual answer, 
and manual originate. It will 
operate in either fu ll or half­
duplex, and features both local 
and remote-loopback test func­
tions. The interface between 
computer and modem i the EIA 
R -232. 

Pressure en itive switche · on 
the end of the AUTO-CAT ca e 
select it an wer or originate 
functions. LED's give a constant 
indication of the unit's operational 
status. The compact 10", 4.7", 
1.2" modern uses a separate AC 
power supply that eliminate heat 
and voltage hazard . 

In addition to communication 
over standard telephone lines the 
AUTO-CAT will also automati­
cally answer each call. This featur 
offers user the benefit of unat­
tend d operation for p rsonal 
and busines computers and 
terminals. Data can be made 
available 24 hours-a-day. sing 
AUTO-CAT, executive can 
comm uni ate with their office 
computers in the evening , on 
week-ends, even on holidays 01· 

vacation , and hobbyist can access 
th ir home computers from just 
about any location with a phone. 

The AUTO-CAT is priced a t 
$249.00 for quantity one and is 
available throughout the country 

COMPUTE! 

from authorized Novation di trib­
utors, dealers, computer stores, 
and retail electronic outl t . The 
AUTO-CAT provid - the u · r 
with acces to data banks and th 
ability to swap personal programs 
with other computer u ers. The 

TO-CAT i de ·igned to max­
imize the potential of com­
munications with any computer 
or terminal. 

For further information 
contact ovation, Inc., I 664 
Oxnard t., Tarzana, C 91356. 
T lephone 213-996-5060. 

TV/Monitor Stand 
For Atari And 
Apple II 
BYTM System , Inc. announces 
th introdu tion of a n w TV/ 

1onitor tand for AT ARI 400/ 
800 'M and Appl I I '" con ole . 

The stand is made of clear 
poli hed high-impact acr lie. It 
se urely hold a TV/Monitor up 
to 15 inches (diagonal) in sere n 
ize. It open d sign allows maxi­

mum air flow around the console 
and provides easy acce s to top, 
sides and r ar for ab) or ROM 
canridge insertion. 

The u e of th tand reduce 
workspace crowding whit rai ing 
the TV /Monitor to eye I vet. 

For TARI 400/800 owner · 
with ATARI 810™ Disk Driv s, it 
also provides a simple means of 
minimizing the potential problem 
identified by AT ARI that: 
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Placing the AT ARI 810 Disk 
Drive within 12 inches of a 
television set or monitor 
causes alteration of the data. 
Use th disk drive a minimum 
of 12 inches from the TV or 
monitor. 

T he CLEAR TA D rai es the 
1V/Monitor10 inches above the 
table lev I and makes leaving a 
diagonal space of 12 inches from 
the disk drive an easy problem to 
solve. 

CLEAR T AND is available 
for $59.95 from BYTM Systems, 
Inc., 389 Fifth Aven ue (Suite 
400), New York, N w York 
10016. 

VisiFile Program 
Simplifies 
Electronic Filing 
Sunnyval , CA- September 1, 
198 1 - File management on a 
personal com put r - record 
filing, searching, sorting, printing 
reports and mailing label - is 
fast and imple with the new 
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VisiFile ™ program fro m Personal 
Software Inc. 

VisiFile greatly increa e the 
usefulness of a personal compute1· 
for keeping bu ·iness r cords . T h 
program's fl exibility a llows man 
different application - inven­
tory, client lists and records, ale 
information, medical records and 
other word or numerical data -
to be stored sort d and printed 
in a variety of format. . 

"The 'human interface' of 
the program makes it extremely 
easy to use," said Ed Es ber, direc­
tor of merchandising. "Even 
people who are unfamilia r with 
computers will be able to master 
the program and begin to use it 
right away. Instructions are simple 
and direct and are selected from 
an easy-to-unde rstand 'menu' 
system." 

The VisiFiJe Flex Format TM 
feature makes it ea y to change, 
rea rrange and add unfore een 
information to records, or com­
bine business records into new 
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files . This means that record 
keeping can adapt quickly as 
business information needs 
change. For example , the change 
from a five-digit to nine-digit zip 
code cou ld be handled without 
rekeying all the data. Users may 
also creata a "pa rtial file defini­
tion" for extremely fast data entr 
of specific portions of record . 

The ability of VisiFile to 
communicate with other Personal 

PET owners everywhere sing 
))Thanks for the Memories)) 

to good old Bob Skyles 
. . . they should ... because Bob Skyles is the only complete 
source for memory boards for any PET ever sold. Old Bob 
won't forget you. 
And the Skyles memory systems have the highest quality cont rol of any computer prod­
uct ever. Over 100 million bits of Skyles memory boards are already in the field; you can 
count 1he total number of failures on the fingers of one hand . First quality static and 
dynamic RAMS, solid soldered on first quality glass epoxy. That is why they are guaran­
teed-in spite of the new lower prices - for a full two )'ears . 
The boards connect directly to 1he da1a bus on your board with ribbon cable and 50 pin 
connec1ors that keep 1hc daia bus open 10 the ou1side world. Installs in minutes without 
special tools or equipment . .. just a screwdriver. 
Because of our new dynamic memory design, and 10 celebrate the kyles' Third Annual 
Surviva l Anni versar) , here are the smashing new prices: 

The BK Memory System originolly $250.00 now Sl00.00 Save S 50.00 
The /6K Mem ory System origi110/ly $450.00 now SJ00.00 Sa"e $150.00 
The UK Memory S;11em originally $650.00 now 5400.00 Save $250.00 

... For any PET ever mode. When ordering, ju>t describe your PET by model number 
and indicate the amoum and type (or brand) of memory currently in the unit. 
Shipping and 1-/ondling .. .. ... ..... ..... .. .... (USA / Cunoda) SJ.SO (Er1ropel Asia) SIS.00 

California residents must odd 6%160 % soles 1ax. as required. 

Skyles Electric Works 
231t: South Whisman Road 
Mountain View, Callfornlo 9404 1 
(4 15) 965-1735 

Visa/ Mastercard orders: call tollfree 
(800) 227-9998 (except California). 
California orders: please call (415) 
965-1735. 

October. 1981. Issue 17 

Software produ -rs (such as the 
VisiCalc , Vi iPlotT"' and 
VisiTrend TM /V istPlot ™ prngrams) 
makes it part of an in fo rmation 
management software s stem for 
personal computer . This ability 
to excha nge data rein forces the 
power of the total soft ware system ; 
information created or stored by 
one program need not be rekeyed 
in order to be used by anothe r. 

VisiFi le records (and infor­
ma tion stored by the other "Visi" 
products) may be transferred 
over phone line by Per ana l 
Software's VisiTerm TM program. 

Moving Cursor Menu 
VisiFile is controlled by a "moving 
cursor menu " with pro mpting, 
similar Lo the kind o f u e1· inter­
face in other Pe rsonal Software 
products. Information entry is 
simple and allows the user to 
custom design a "form-like" for­
mat on screen for inp ut. Machine 
language orting rou tines and 
multiple key cl-field indexes 
assure in formation retrieva l with­
in three seconds. 

Mailing labels up to fi ve 
acros ·and reports may be primed 
with VisiFile. When ready to print 
a report, the user may use a simple 
' row-and-column " for ma t, or 
develop a custom format area six 
rows deep by the width of the 
paper. Elements of each reco rd 
may be arranged in that a rea to 
suit the user. Records may be 
se lected for printi ng (in addition 
to being so rted or indexed): for 
example, a ll customers from 
Kansas with orders grea ter than 
$ 10,000 may be se lected at the 
time the repo rt is p ri nted. 

All report: can he eas il y set 
up, saved with the program. 
Arithm tic calculat ions, including 
co lumn tota ls, also G lll be handled 
in reports. 

VisiFilc runs on the Apple·~· 
I I (wiLl1 language card or Apple­
"ofr Basic card) and Apple I I Plus 
personal com pmcrs with 48 K 
minimum me mory an d one d isk 
drive; two disk drives and a printer 
are reco mmended. Suggested 
retail price of' the program is 
$250 ( .S. price onl)'). IL will be 



Exclusive One Year war!nt~!!! price ... 
)ll ATARI 810 

'- DISC DRIVE 
,_ - ATARI 

800™ $779 
WITH ONE YEAR EXTENDED WARRANTY 

Computers 
for people:· 

Available without warranty for even less. 

ATARI SOFTWARE 
CX401 General Accoun11ng 
CX402 Accoun1s Receivable 
CX403 lnven1ory Conlrol 
CX404 Word Processor 
CX405 PILOT 
CX413 MICROSOFT BASIC 
CX4101 lnv11at ron to Proqrammmg 1 
CX4102 Kingdom 
CX41 0J S1a11s11cs 
CX41 04 Mailing Lis i 
CX4 105 Black1ack .. 
CX41 06 lnv11a11on 10 Programming 2 
CX4107 Biorhythm 
CX4108 Hangman 
ex• 109 Graph 11 
CX 411 0 Touch Typing 
CX41 11 Space Invaders 
CX4112 Stales & Cap11a1s 
CX• 114 European Countries & Capr1a1s 
CX4115 Mong age & Loan Analysis 
CX41 16 Personal F11ness Prog .. . 
CX-4117 lnv11a11on to Prog ramming 3 
CX4118 Conversational French 
CX4119 Conversational German 
CX• 120 Conversa11ona1 Spanrsh 
CX4121 Energy Czar 
CX4125 Conversa\ronal l l alran . 

$399.00 
$399.00 
$399.00 
$119.00 

$68 00 
S6800 
$17 00 
S13 00 
$17 00 
S17 00 
S13 00 
$20.00 
$13 00 
$1300 
$17 00 
$2000 
$17 00 
$13 00 
$13 00 
$13.00 
$59.00 
$2000 
$45 00 
$45 00 
$4500 
$13 00 
$45.00 

CBM 8032 $1099 
40 16 
4032 
8096 
CBM4022 Printer 
Tally 8024 
CBM C2N Casselle Drive 
CBM4040 Dual Drsk Drive 
CBM8050 Dua l Drsk Drive 

S799 00 
S999 99 

Sl 795.00 
$629.00 

$1699.00 
S69.00 

S999 00 
$1349 00 

CX600t US H1s1ory 
CX6002 U S Governmen\ 
CX600J Suoervrsory Skills 
CX6004 World H1s101y 
CX6005 Bas ic Soc1olngy 
CX6006 Counseling Proced 
CX6007 Principal ol Act 
CX6008 Physics 
CX6009 :;real Classics 
CX6010 Business Comm .. 
CX6011 Bas ic Psychology 
CX6012 Effective Wri11ng 
CX6014 Principals ol Econ 
CX6015 Spelling 
CX6016 Basrc E1ec111c11y 
CX6017 Basic Algebra 
CX8106 Bond Ana lysis 
CX8107 S1 ock Analysis 
CX8108 S\ock Charting 
CXL4001 Educa11on System Mas1er 
CXL4002 Basic Compu11ng Language 
CXL4003 Assembler Ed 11or 
CXL4004 Baskelball 
CXL4005 Video Easel 
CXL•006 Super Breakout 
CXL4007 Music Composer 
CXL4009 Chess 
CXL4010 3-D Tic-Tac-Tow 

)~JOO 
S2300 
$23 00 
$23.00 
$23 00 
$2300 
S23 00 
S23 00 
S23 00 
$23.00 
$23.00 
$23 00 
S23 00 
$2300 
$23.00 
$23.00 
$20 00 
$2000 
S20.00 
S21.00 
$46.00 
$46.00 
$24 .00 
S2• 00 
$3000 
$4500 
$3000 
S24 00 

commodore 

1-
" !~0ll01no:·~ · 1 ' \\]fl\'A \i·~t ~;· i ( I. •lfi!'\6-L 

VIC20 

$259 
Vic-TV Modual ........ . ... $19.00 
Vic Cassette ... . .......... $69.00 
Vic Disk Drive ............ . $ Call 
Vic 6 Pack program ....... $44.00 

No Risk, No Deposit On Phone Orders, 
Shipped Same Day You Call* 

CXL4011 Star Raiders . . . . . • . . . . . . . . • . . . .. . . . 532.00 
CXL4012 Missie Command .......... .. . . ... .. 532.00 
CXL401 J Asteroids .. ......... .. ...... ........ 532.00 

CXL4015 Telellnk . 
(' Jmpu home 
V1s1ca1c 
Lener Perfecl (Word Processor) 
Source 

Atari ~ Peripherals: 

400 16K 
410 Recorder 
822 Printer 
825 Prinler 
830 Modem 
850 ln1erface 

Atari Accessories 
New DOS 2 System 
CX70 L1gh1 Pen 
CXJO Padd le 
C)(40 Joy Stick 
CX853 16K RAM 
Mlcro1ek 16K RAM 
M1 cro1ek 32K RAM 

CBM Software 

S20 00 
.. S74 95 
$149.00 
Sl 19 00 

S89.00 

. SJ29 00 
S59.00 

5359.00 
SCALL 
S159 00 
S CALL 

S2 1.00 

S64 00 
S1800 
S1800 
S89.00 
S75.00 

. $1 69.00 

WordP103 Plus ... $199.00 
WordPro4 Plus S299.00 
Commodore Tax Package $399.00 
V1s1calc S149.00 
EBS Acc l s Rec.llnventory ln1eract1ve Syst.. 5595.00 
BPI General Ledger . . . ........ ... $329.00 
OZZ lnforma11on Sys1em . SJ29.00 
g~~~;~nes Port foll~ . . ... $129.00 

Legal Time Accoun11ng ·:: · ~~~~-gg 
Wor ld Cr alt 80 . . S289.00 
Word Check S180.00 
Crea te·A-aasc S219.00 
Power 58900 
Sockel·2·Me S20 00 
Jins3m . . . Call 

Disks 
CX8100 Blank Disk (5) 
Sycom Blank Disk (10) 
Maxell Blank Disk t10) 
Maxell Blank Disk 1101 

Epson MX· 70 } 
Epson MX-80 
Epson MX-80 FT 
D1ablo6JO 
Nee 5530 ... 

Printers 

TEC 1500 S1arwrt1er 25cps 
TEC 1500 Starwriler 45cps 

S22.00 
S29.00 
S3600 
$4600 

Call for Price s 

S2495.00 
$1495.00 
$1795.00 

COD or Credit Card, 

===• • on all in stock un it s 
IN PA, CALL (717) 327-9575 (800) 233-8950 To Order; 

Pnone Ciders invited 1scx:> number 1s for order desk 
only) Or send check or money order and receive 
free sh ipping . Pennsylvania residents add 6% 
sales lax Add 3•;, for Visa or MC Equipmenl 
is suo1ect to price change and ava1lablhty without 
notice Please call belween 11 AM & 6 PM COM PUT ER MAIL ORDER 

501 E. 3RD ST., WILLIAMSPORT, PA 17701 

http:S1795.00
http:S\699.00
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available in October. Dr. Ted M. Kahn , 32 , for­
merly an education consultant to 
the computer division of Atari, 
has been named executive director 
of the institute, which will be 
located in the company's head­
quarters here. Kahn has been 
active in research and develop­
ment in the use of computers in 
education for more than ten 
years. 

broad sectors of society." 

Atari Sponsors 
Research Efforts 
In Education 

Sunnyvale, CA - The founding 
of the Atari Institute fo r Educa­
tional Action Research , an organi­
zation that will foster the innova­
tive , yet practical, use of personal 
computers in education, was 
announced today by Raymond E. 
Kassar, chairman and chief exec­
utive officer of Atari®, Inc. 

The Institute will prnvide 
grants o f Atari computer products 
a nd/or cash stipends to selected 
institutions, individuals or organi­
zations able to develop and pro­
mulgate new uses for computers 
in education , whether that usage 
will take place in established 
institutions, in community pro­
grams or in the home. 

Grants totaling more than 
$250,000 in cash and equipment 
will be given during the Institute's 
first year of operation. Initia lly, 
all support will be for domestic 
U.S. programs, and not for those 
from overseas. 

"The use of personal compu­
te rs is fast beco ming an integral 
part of the mainstream of Amer­
ican culture," Kassar said . "We 
feel we should take an active role 
in supporting those who are 
working to push the co mpute r to 
its full potential as a learning tool. 
We a re looking for applicatio ns 
which will appeal to and serve 

"Atari has, within the past 
year, already given major cash 
and equipment grants to projects 
at the Lawrence Hall of Science 
Computer Education Project 
(U niversity of Califo rnia a t 
Be1·keley); the future center at 
the Capital Children's Museum 
(Washington , D.C.); and the 
I.E.C. Mobile Compute r Va n 
(Santa Clara County, co-spon­
sored by the Industry Education 
Council and the Computer-Using 
Educators of Californ ia),' Kassar 
added. "The Institute will give us 
a formal channel through which 
to focus our efforts in this area." 

One key program is the 
support of a small number of 
model schools or alternati ve lea rn­
ing centers to act as "cente rs of 
excellence: to illustrate va rious 
uses of computers in education ." 

For further information 
contact]. Peter Nelson at Ata ri , 
Inc., 1265 Borregas Ave., P.O. 
Box 427, Sunnyvale, CA 94086. 
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APPLE® PET® and other Microcomputers 

at SUPER DISCOUNT PRICES! 
ATARI 

0 ATARI 800 COMPUTER .......•.. . .... 775.00 
D ATARI 400 COMPUTER . . . ... .. ....... 319.00 
D PHYSICS (AT) ..•... . ... .. .. ... ........ 24.50 
0 GREAT CLASSICS (AT) ............... 24 50 
D BASIC PHYSCOLOGY (AT) ............ 24 50 
0 PRINCIPLES OF ECONOMICS (AT) .... 24 50 
0 SPELLING CAT) .... . . ... .. •.. . .. .... . . 25 50 
0 BASIC ELECTRICITY [AT) ......••.• •.. 24 50 
D BASIC ALGEBRA (AT) . .....•.. .••..... 24 50 
D 32 K RAMCRAM (A T) .. .. .. ••. ....... 18000 
0 KINGDOM (AT) ...........•........... 13.55 
D STATISTICS I (AT) .• ... ..••. • ......... 1795 
D BLACKJACK (AT) ..•. ... .. .•. •. • • ..... 13.55 
D BIORYTHM (AT) ....................•. 13 55 
0 HANGMAN (AT) ........ ....• ..•••..... 13 55 
0 SPACE INVADERS (AT) •...• ...•...... 17.95 
0 EUROPEAN CAPITALS (AT) ....••..... 13.55 
0 MORTGAGE LOAN (AT) ..... .. . . .•. ... 13.55 
0 STATES & CAPITALS (AT) .... . .. • ..... 13 .55 
D EDUCATION SYSTEM (AT) .... . , .... .. 22.50 

g ~~~~~~~~~c oJ~~k·iilii : : : : : : : : : : : : : ~u~ 
D BASKETBALL (AT) .. . .. .......•....... 35.95 
D ASTEROIDS (AT) ..................... . 35.95 
D SUPER BREAKOUT (AT) ... . ......• ... 35.95 
D MUSIC COMPOSER (AT ) •....• •• .. •... 53 95 
D COMPUTER CHESS (AT) .............. 35 95 
D MISSILE COMMAND (AT) ........•... 35 95 
D STAR RAIDERS (AT) .........• , .... .. 35 95 
0 TELELINK (AT) ..•......... ......... .. 22 50 
D PADDLES (AT) ..•.••..•......••....... 17.95 
0 JOYSTICKS (AT) ..................... 17 95 
0 US. HISTORY (AT) .... ..•.•...•.... ... 24 50 
0 US GOVERNMENT (AT) .............. 24 50 
D SUPERVISORY SKILLS (AT) ... ........ 24 50 
0 WORLD HISTORY (AT) ....... . .. ... ... 24 50 
D BASIC SOCIOLOGY (AT) ....•........ 24 50 

ADVENTURE INTERNATIONAL 
D ADVENTURE HINT SHEET ....•.......... 7.95 
D ADVENTURE Cl.2.3) (0) (AP) ......•. 35.95 
0 ADVENTURE (4.5.6) (DI (AP) ........ 35.95 
D ADVENTURE (7.8.9) (0) (AP) ..... . .. 35.95 
D ADVENTURE OIO (0) ...•...••..... . .•. 18.95 
D ADVENTURE (specify 1-IO)(AP.AT) ...•. 17.95 
D PLANETOIDS IOI (AP) ............... 17.95 
0 PLANETOIDS (AP) .......... . . ... ... .. 17.95 
0 POKER (AP) . ................ .... ..... 17.95 
D POKER (AP) ID) .. . .............•. . .. 18.95 
D KID-VENTURE •1 (AP) ..• .... . .... ..... 17.95 
0 STAR TREK 3 5 (AT) . • ..... .•.. ...... • . 17.95 
D MOUNTAIN SHOOT (AT) .... •. . ... ... 13.45 
D SUNDAY GOLF (AT) .............•..... 13 45 
D ANGLE WORMS (AT) ............. . . ... 13.45 
D DEFECTIONS (AT) ..•................ 13 45 
D GALACTIC EMPIRE (AT) ....... ..••. .... 17 .95 

AVALON HIU 
0 MIDWAY (AT.AP.Pl .......••.•........ 13.50 
0 NUKE WAR (AT.AP.Pl ........ • ........ 13 50 
0 PLANET MINERS (AT.AP.P) .•. ... ••... 13.50 
0 CONVOY RAIDER (A T.AP.Pl ........... 13 50 
D Bl BOMBER (AT.AP.Pl .. .. .. .. . . .. ... 13 50 
D LORDS OF KARMA (AT.AP.Pl ......... 18 00 
D CONFLICT 2500 (AT.AP.Pl .... .. ...... . 13.50 
D COMPUTER ACQUIRE (AP.P) ... . ...... 18.00 

AUTOMATED SIMULATION 
0 TUESDAY QUARTERBACK ID( (AP) . .... 26.95 
D STAR WARRIOR IC.DI (AP) .......... 35.95 
D THREE PACK (DI (AP.Pl .... . ........ 45 00 
0 STARFLEET ORION IC .DJ (AP) . . .. ... 22.50 
D STARFLEET ORION (C) (AT.Pl ....... 22 50 
D INVASION ORION IC.DJ (AP) .. ..... . 22 50 
D INVASION ORION ICJ (AT.Pl . ........ 22 50 
0 APSHAI 101 (AP) .....•...•...•. . ..... 35.95 
0 APSHAI C (P) ............... ....... 35.95 
0 CRUSH. CRUMBLE & CHOMP (DI (AP) . ... 26.95 

AUTOMATED SIMULATION 
D AYN ID.CJ (AP) ...... ... . •. . ... . ......• . ff95 
D AYN (CJ (P.AT) ........... . . . . .. . . .... 17.95 
D MORLOC (C.DI (AP) .... . . . •. . .. ...... 17.95 
D MORLOC IC) (P.AT) .•........ .. •..... 17.95 
0 RIGEL IC.DJ (AP) .. .. .. •.•• •........ •• 26.95 
0 RIGEL CJ (AT.Pl ....•...•••........•• 26.95 
0 HELLFIRE ID) (AP) .•••.....••..•••.•. 35 95 
D HELLFIRE ICJ (P) .. ....... .•.... •..•. 35 95 

QUAUTl SOFTWARE 
D 6502 DISASSEMBLER (AT) ............• 10 55 
0 ASTRO APPLE (AP) I D( .••.•.•........ 17.95 
D ATARI ASSEMBLER (AT) .....•....•. . .. 22.50 
D BABBLE (AP) JD) ... •• .............. . . 17 95 
D BATTLESHIP COMMANDER (DJ (AP) ..... 17 95 
D FASTGAMMON JD) (AP) ..•......•.... 22 50 
0 FASTGAMMON (AP.AT) ....•...•.. •. ... 1795 
D FRACAS ADVENTURE (0) (AP) ..... . . 22.50 
0 TANK TRAP (AT) ...•..•.•.........• . .. 10.55 
D TANK TRAP (AT) (DJ ..•. . .... . .. . . ... 13 55 
0 TARI TREK (AT) .. ............... . . . .. . 10.55 
D TARI TREK (AT) ID) .•. . ... . .......... 13.55 
D FORTH (AT) ID) ... ... .. . .. . .......... 72.00 

PERSONAL SOFTWARE 
D CCA MGMT ID) (P.AT) .... .. ......•. 90.00 
D DESK TOP PLAN II JD) (AP) ..•.. . .... 175 00 
D MONTY MONOPOLY ID) (AP) . •..•.... 31.00 
D VISICALC JD) (AT.P.AP) .•........... 170 00 
D ZORK (T) ID) .....•..........•...... . 35 95 
D VISIOEX (AP) IDJ . . .. ...... .. , .•..• 170 00 
D VISIPLOT (AP) IOI .. •......•...... 162 00 
D VISITERM (AP) )DJ .......•...... .. 135.00 
D VI SI TREND (AP) (DJ .•.......•.• . .. 210.00 

CALIF. PACIAC 
D 3·0 GRAPHICS (AP) (DI .. .. .. ... ..... 35.95 
0 AKALAPETH OIOS (AP) (DJ •.. ..•..... 31.50 

g ~~6~Ri;:~o~~1 ·i-'i'1" ioi ·:::::::::::~~ 
D RASTER BLASTER (AP) ID) . .. ........ 24.00 
D BUDGE"S SPACE ALBUM (AP) JOI .... 35.95 
D BUDGE"S TRILOGY (AP) ID) ...•... .. . 26 95 

STRATEGIC SIMULATIONS 
0 COMPUTER AMBUSH (DJ (AP) .. ..•.. 51 .50 
D COMPUTER BISMARCK ID ) (AP) . . .. .. 51.50 
0 COMPUTER CONFLICT !DI (AP) ...... 35.00 
0 COMPUTER NAPOLEONICS (D)(AP) .. . . 5 150 
0 COMPUTER QUARTERBACK (DJ (AP) .... 35 00 
D AIR COMBAT ID) [AP) .....•.......•... •. 5150 
D WARP FACTOR IOI (AP) . . . ........... 35.00 
D CUTHROATS & CARTELS ID) (AP) .... 35 00 
D OPERATION APOCALYPSE ID) (AP) .•.. . 51 .50 
D TORPEDO FIRE IOI (AP) ..•........••. 51 50 

SUB-LOGIC 
D 30 GRAPHICS (AP) •. . .•.••.•... . .. .... 45.00 
D 30 GRAPHICS (DJ (AP) . ... • ..•.••... • 53.00 
0 A·2·FS1 FLIGHT SIMULATOR (AP) ..... 2200 
0 A· 2· FS I FLIGHT (DJ (AP) ........... 29.00 

MICROSOFT SOFTWARE 
D ADVENTURE JD) (AP) .. . . ..... . .. . ... 25 50 
D OLYMPIC DECATHALON (DJ (AP) ..... . . 25.00 
0 TYPING TUTOR (AP) )DJ ..• . . . . . . .. . . 17.95 
D TYPING TUTOR (AP) .................. 13.55 
D Z-l!O SOFTCARD (OJ (AP) ............ 315.00 
D 16k RAM BOARD (AP) ......•. ... • .... 165 00 

STRATEGIC 
D PRESIDENT ELECT JOI (AP) . • . ....... ... 31 .50 
D MAJOR LEAGUE BASEBALL (DI (AP) .... 31 50 

ON LINE SYSTEMS 
D Hl-nES ADV EN. lfO (AP) ) DJ . .• ..•..... 17 .95 
0 Hf-RES ADVEN. •1 (0 ) (AP) • ....... . .. 22.50 
0 Hl· RES A OVEN. f2 (OJ (AP .A Tl . . .... .. 29.00 
0 Hl· RES AOVEN. f3 (OJ (AP) . .•. .. ..•.. 31 .00 
D Hl· RES CRIBBAGE (DJ (AP) .• • .••.•.• 22.50 
D PADDLE GRAPHICS (Q) (AP) .... •. .. • 36.00 
D TABLET GRAPHICS ID) (AP) .•. . ..... 4495 
D MISSILE DEFENSE )DJ (AP) . .. ..• • ••• . 26 95 
D SUPERSCRIBE (0( (AP) ......•. . ..•. . 81.00 

SIRIUS 
D CYBER STRIKE (DJ (AP) ..•........•.. 36.00 
0 STAR CRUISER (OJ (AP) ....... . ...•.. 22.50 
D GORGON I D) (AP) .......... .. .. ........ 33 00 
D PHANTOM FIVE (DJ (AP) .....•....•.. 36.00 
D SPACE EGGS (DJ (AP) .. ...........•. 26.95 

SYNERGISTIC SOFTWARE 
0 DUNGEON & WILDERNESS (OJ (AP) . . .• . 29.00 
D DUNGEON (AP) • ....... . . .. . . . .....•.. 13.50 
D DUNGEON (DJ (AP) .. ... . .. •.. . .. . ... 15.75 
D ODYSSEY (DJ (AP) . .. . ........ . ...... 27.00 
0 HIGHER GRAPHICS (DJ (AP) .. .. . .... 31 .50 
D WILDERNESS (AP) . •.. ... .. . . . . . .. .... 15.75 
D WILDERNESS (DI (AP) . . .... . ..••...• 18.00 
D PROGRAM LINE EDITOR (DJ iAP) •.. .• 36.00 

llODERIU.D 
D GALACTIC EMPIRE (AP) (DJ ....• • ..•• 22.50 
0 ALIEN RAIN (AP) JD) ..... •..•••. . ...• 21 00 
D HYPER HEAD ON (AP) I D) .• . ..• •.... . 22.50 
D GALACTIC REVOLUTION (AP) I D) .•.• 22.50 
D TANK (API ID) . . . ...•..•.. . .•. . .. • . .. 13.55 
D TAWALA"S REDOUBT (AP) IOI . . ... . .• 26.95 
D GALACTIC TRADER (AP) ID] ....... . . 22.50 
D SNOOGLE (AP) IDJ ..... . . . . .. .. . . .... 21 .00 

MUSECOMPUY 
0 ABM ID) (AP) • . .••..•••...•........ .. 22.50 
0 APPi LOT II (OJ (AP) . . ..•............. 75 00 
D BEST OF MUSE !DI (AP) ..•. . •.•. •• ••• 35 95 
0 GLOBAL WAR (DI (AP) •..•.... •...•. . 22.50 
D SUPER TEXT 11 ID) (AP) ...•.•. ••.• . . 135.00 
D THREE MILE ISLAND (DJ (AP) .. ... .. . 35.95 
D ROBOT WARS IOI (AP) . .... ...... .... 32.00 
D THE VOICE (DJ (AP) .. .. ...... •......• 35.95 

IRIDIS 
D IRIOIS 1 (AT) ........... .. . . .. . .. . .. . . . . 8.95 
D IRIOIS 1 (AT) ID) . •..... . ..... •••..... 11 75 
0 IRIOIS 2 (AT) ... . . ... ... .... .•...•....• 14 50 
D IRIOIS 2 (AT) )OJ • ................ . ... 16.95 

EDU-WARE 
D ESP (AP) IOI ............•• •...••..••. 14.50 
D NETWORK (AP) 101 .... ... ....... .... 17.:; 
D PRISONER (AP) I D) .......• . ... . . . 2695 
D SPACE (AP) JD) .............. . . •. .... 26.95 
D SPACE fl (AP) ID] . . ... .... •... . • ..... 22.50 
D TERRORIST (AP) )OJ ..•.•......••.... 26.95 

CRYSTAL COMPUTER 
D SUMER (AP.AT.P.T) (OJ . • . •......•.... 1600 
D GALACTIC QUEST (AP.AT) ID) •. • .... 25.00 
D IMPERIAL WALKER (AT) )OJ .......... 25.00 
0 SANDS OF MARS (AP.AT) (DJ .. . . ..... 32.00 
D LASER WARS (AP.AT) (OJ . . .. .. . • . . . • 25.00 

HAYDEi 
D SARGON II (AP) •. ... . . . .. ......• , . .... 25.00 
D SARGON II (AP) ID) . .... .. .. ... .. .. .. 30.00 
0 REVERSAL (AP) . .......•........• . .... 25.00 

ARTS Cl 
D MAGIC WINDOW 10) (AP) ....•. , .••.• 89.95 

If you don't see it listed, write ... we probably have it in stock! 

Ship lhe above programs as checked to: Number of Programs Ordered .... 

Mr /Mrs Amount of order . . ....• ...... . . .. -----

NY residents add Sales Tax .•.. .•• ____ _ 

Add shipping anywhere in the U.S 2.00 

Total amounl enclosed •. •.. . ..... . ____ _ 

Scale ---------- Zip - --- Charge my D Master Charge D Visa 

I have a ---,.,---...,..,~-------­
Name of Computer 

Signature 

wilh 
COMPUTE/OCT "81 

K memory Card No. ______ Expires ____ _ 
Personal Checks please allow 3 weeks. 

If not marked-Cassette Mail to: DIGIJJY'rE SYSTEMS COJlE 
ATARI 1s a irademark ol ATARI INC • f 
APPLE rs a trademark of APPLE COMPUTER. INC 31 East 31st Street, New York, N.Y. 10016 / 
PET 1s a lrademark al COMMOOORE BUSINESS MACHINES OUTSIDE NEW YORK CALL TOLL FREE (800) 22 3 

' 

P11ces sub1ec1 10 change without nollce 1- 144 / 
IN NEW YORK CALL (212) 889-8975 

'----------~-------------------~/ 

http:AT.AP.Pi
http:AT.AP.Pi
http:AT.AP.Pl
http:AT.AP.Pl
http:Hl-AESAOVEN.i2
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and more 
Apple·J11 
32K .... .... ..... .. . SJ 099°0 

48K .. ... .... ... . .. . 11149°0 

Disk II /3.3 DOS ... s 529°0 

Disk II ............. s 450°0 

Apple Ill / 128K .... 53600°0 

EPSON 
MX-70 ............. s 399oo 
MX-80 . . . . . . . . . . . . . CALL 
Apple card & cab l s 99°0 

ATARI' 
400 w/16K 

HP-85A / 16K ...... 12697 ° 

NEC 
5510-2 w /Tr eta 1 •. . 12550°0 

5520-2 w /T, acto I •. . 12850°0 

SOROC 
10 120 .......... . . . 5 725°0 

10 135 ...... " ..... s 799°0 

C.ITOH 
Comet ..... . ....... s 49995 

S ar nter .. .. ..... 11450°0 

Norths ar. Altos and Zenith 
All 25°0 Discount 

LO-BALL COMPUTERS 
7677 S.W. Ci rrus Dr. 

Beaverton. OR 97005 

TO ORDER 
CALL (503) 641-0211 

LOWER THAN 
DISCOUNT 

ON ALL MAJOR BRANDS 
SUPER SPECIAL 

ATAP-11300 
$747.00 

a ~, 
{ J 

' 

DYSAN DISKITTES 
ATMI SOFlWME 
EPSON W.X80 
DC HA YES MICl\OMODEM II 
NOVATION D CAT 
NEC 12" MONITOI\ 

17.50/ box 
20% off 
469.00 
279.00 
160.00 
21 9 .00 

PAY L SS. 
JI~ 
ATARr 

tibl/JllllJJPIU llAWWWW•l•t Ii 
· · ·- ·- .. ·~· · 0 

. ... ·- ··-· .. ... ·-·· .. .... ... .. .. . .. . -·· -·-- ~ \ 
I 

-· 

GET 
MORE. 

PRICE EX 

AT ARI 800 with 16K m mory 

ATARI 400 with 16K m mo 

AT ARI 810 Disk Drive 
ATARI Software 103 OFF 

Mail Order Custo m rs 
• lndicat Unit(s you \ ant 

PLES: 

$749 
$339 
$439 

• hippin Addr ss • Mass. res. 5°0 sal s tax 
• In lud ch ck. money order. C or VIS numb r 

e ship b es meo s ossible reig callee 

WARREN'S ~~~:~s ER 
4 Im SL., Br intr e, MA 02 184 617)843-1 133 

er 5:30 ES please dial ( 17) 1- 2 5 
OG 



(: comrnodorE! 
spectacular 

8032-32K 80 COL CRT 
f\EG. $1495 $1095 

4032-32K 40 COL CRT 
f\EG. $1295 $995 

4016-16K 40 COL CRT 
f\EG. $995 $795 

8050-DUAL DISK 950K 
f\EG . $1795 $1345 

4040-DUAL DISK 343K 
f\EG. $1295 $995 

C2N-CASSETIE DRIVE 
f\EG. $95 $69 

4022-80 COL PRINTER 
f\EG. $ 795 $629 

8024-MANNSMAN TALLEY 
f\EG. $1995 $1595 
25CPS-STARWRITER 

f\EG . $1895 $1445 
Cl3M-IEEE MODEM 
f\EG. $279 $229 

VOICE SYNTHESIZER 
f\EG . $.395 $329 

VIC 20 * * * * 
f\EG. $299 $269 
PET TO IEEE CAl3LE 
f\EG. $.39.95 $34 

IEEE TO IEEE CAl3LE 
f\EG. $49 .95 $39 

,;:mnw§ 

Main LinP ____ _ 
Computer Discount 
P.O. BOX 170 
ST. DAVIDS, PA 19087 

MAIL 
ORDER 
PHONE 

800-345-8 ~ ~ 2 
IN PA CALL 1-800-662-2444 

SOFTWARE 

YOU 
LIST PAY 

OZZ-The lnformotion Wizord $.395 $299 
Wordcroft 80 $.395 $299 

IRMA-lnfo Retrieval & Mgmt. Atd $495 $399 
Dow Jones Portfolio Mgmt. $149 $119 
Pascal Development Pl~g . $295 $229 
EO)-Receivobles. Inventory $750 $579 
OPl-Generol Ledger $.395 $299 
Word Pro J-40 Column $250 $179 
Word Pro 4-80 Column $.375 $269 
Word Pro 4 Plus $450 $329 

• • • • • • • • • • • • 
CUSTOM PRINTED 

CONTINUOUS 
MINI-FORMS 

• • • • • • • • • • • 
• LOOK PROFESSIONAL 

• LOW PRICES FOR SMALL RUNS 

1000-11 " x91/2" GLACK 

PAf\TS LETIEf\HEAD INVOICE STATEMENT 
1 37.50 37.50 
2 63.50 63.50 
3 79.50 
5 115.50 

• SPECIAL LOGOS, 2 COLOR PRINTING 
& SPECIAL STOCK AVAi LAGLE 

MINI-FORMS PRICES & ORDERS, 
(800) 52J-J442 

PA & West of Rocl~ ies (215) 455-9705 

~\ • PREPAID ORDERS SHIPPED Fr.EE 
• VISA & MASTERCARD ADD J % 
• COD-UPS 
• PA RESIDENTS ADD 6% PA TAX 

\ 
\ 



Color Computer 4K $310 
w/Ext. Basic 16K $459 

~~ 
--~r_.~ 

Atari 800 32K $789 

ilii Model Ill 16K 
$839 

2 DR + RS232C 
$2100 

These are just a few of our many 
tine otters - computers, perlph· 
erals , modems, printers, disc 
drives and an unusual selection 
of package values. Call TOLL 
FREE today and check us out for 
price and warranty. 

Factory warrantees on Apple and 
Atari equipment. Other equipmenl 
carries manufacturer's warranty or 
Computer Plus 180 day extended 
warranty . Combined warrantees 
carry Computer Plus 180 day war· 
ranty or or iginal manufacturer' s 
warranty . 

DEALER INQUIRIES ARE INVITED 

Prices subJecl lo change without notice 

TRS.80 is o reg lSlere<l lrodemor~ ct Jandy Corp 

call TOLL FREE 
1·800·343·8124 

com 
W11te tor your 
lree catalog 

Dept. B 
245A Great Rood 
Littleton . MA 01460 
(617) 486-3193 

NECC-82 Call For 
Participation 
The 1982 National Educational 
Computing Conference (NECC-
82) wi ll be held in Kansas City, 
Missouri , June 28-30, 1982. The 
purpose of the conference is to 
provide a broad and rich forum 
for discussion among individual 
interested in ed ucat ional com­
puting. Based on previous confer­
ences, approx imately I 000 people 
from institutions at all levels are 
expected to attend. 

Authors are invited to ubmit 
papers des ribing a tual xpe­
riences with computer use in the 
classroom or the consequences of 
concrete results or be su rve or 
tutorial paper wh ich include a 
s nthesi and thorough evalua­
tion. Generali , paper that d -
scribe projects presented at 
previous conferences are not 
considered unles substantia l new 
information can be report d. In 
th is case provide a brief synopsi · 
of the earlier paper clearly indi­
cating the new information. It is 
expected that most papers will 
report on specific accompli h­
ment. Papers reporting negative 
results are also encouraged , 
especially when the resu lts cou ld 
have a profound effect in the way 
ducational compu ting should be 

viewed. The dead line for submis­
sion of papers is Jan. 15, 1982 . 

Specifications for paper 
submittal may be obtained from : 

Gerald L. Engel 
Computer Science Dept. 
Christophe1· 'ewport College 
50 Shoe Lane 
New port New , \ 23606 

or from: 
£. Michael Staman 
NECC-82 General Chai rman 
Campus Computi ng Se rvice 
Univer ity of 1issouri- olumbia 
305 J esse Hall 
Columbia , MO 652 11 

Individuals are also invited to 
submit propo als for special se -
sions, ex hi bits, project pre enta­
tions. and "Birds of a Feather" 
sessions . For funher in fo rmation 
write to E. Michael Staman . 

New Book For OSI 
C1P/C4P Users 
Los Alamos, NM - TIS, Inc., the 
company that for the past two 
yea rs has provided workbooks for 
the O hio Scientific CJ P computer, 
announces a new book. "U nder­
standing Your ClP/C4P: A 
Woorkbook of BASIC Exercises" 
i a J 12 page softcover book that 
i d sign d specifically for the 
Ohio ientific C l P, SUPER­
BOARD II, and Challenger C4P. 
It introduces the fundamenta ls of 
0 I BASIC: calcu lator and pro­
gram mode, inpu t and ou tput, 
data representation , and p1·ogram 
storage on cassette. The book 
de cribes 0 I control and logic 
including testing and branching, 
ubroutine u e, and logical opera­

tions. It cover cha1·acter string 
and array handling. Under­
stand ing Your CIP/C4P contains 
many exercise · and sampl pro­
grams. It is ava ilable from you r 
Ohio Scientific dealer or by 
writing T IS, Inc. , P.O. Box 92 1, 
Los Alamos , NM 87544. Price is 
$7.95 plus $2.00 ship ping and 
hand li ng. 

Computer Graphics 
Spotlighted 
At National 
Conference On 
Visual 
Communications 
Nationa l Conference on Com­
puter Graphic : Tool for Pro­
ductivity , December 7-9 , 198 1, 
Washington , D.C. The Confer­
ence will potlight trends in usage 
a nd applications of computer 
graph ics, as well as pe r pecti,·es in 
emerging ervice and manage­
ment needs fo1· visual information. 
Computer grap hics equ ipment 
and ervices demon trat ion and 
orporate and government case 

hi torie will be incl uded for an 
O \ ' rall look at effecti\'ely integrat­
ing visual and textual info rmation. 
Contact U .. Professional Devel­
opment Institu te, I 26 I I Dava n 
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Drive, Silver Spring, MD 20904. 
Telephone: (30 I) 622-0066. 

Software Package 
For Small 
Manufacturers 
COMP MAX ASSOCIATES 
Inc. of Palo Alto, C , annou1~ce 
the newest addition to its MicroBiz 
product line of Accounting Sofl­
ware, with the release of MICRO­
BOM~. A 'bi ll of manufacturing/ 
materials program' for the micro­
computer. 

MICROBOMP is a software 
packa&"e specifically for the small 
ma~ufacturer. This package is 
designed to ha_ndle inventory 
contr<?I, materials requirement 
planm~1g and it will also 'explode' 
your bills of material. The pro­
gram sets-up and maintains three 
files; l ) a stock file that contains 
the inventory master information-
2) a bill of materials file that de- ' 
fines the product structures and 
3) a chedule file that contains 
production schedule data. 

In addition a data base man­
ager allows ~he operator to input 
and update mformation in these 
files. The bill of materials proces­
sor generates the 'product tree' 
up to six levels deep. Shortages 
are flagged at run time. Seperate 
reports provide stock valuation 
ABC a.n~lysis, materials requir~­
ment ltstmg and a 'MaxMin' 
report. 

Th~ program will, finally , 
create a Journal file automaticall 
for those using MICROBOMP 
interactively, either "ith 
COMPUMAX's MICROLEDGER 
prog1·am, or with MAXI LEDGER 
t~e-~ew Compumax program for' 
d1v1s1onal accounting. 

MICROBOMP is wriuen in 
Mic1_-osoft Ba ic. requires 48K and 
1·etatl for $350.00. For further 
information contact: 

COMPUMAX ASSOCIATES, Inc. 

P.O. Box 1139 
Palo Alto, CA, 94302 
4 15/321-2881 X56 

COMPUTE! 

Software 
Development 
System For CBM, 
Apple, Atari 

Eastern House Software ha 
announced the re lea e of their 
unbundled MAE oftware Devel­
opment System for the 200 l/400 I I 
8032 Commodore, Apple II 3.2/ 
3.3 DOS, and Atari 400 or 800 
computers. 

. If a software developer has a 
microcomputer in his laboratory 
or office, he can transform it into 
a development system via pur­
chase of the MAE software 
package. 

A main advantage of this 
software is that it is avai lable for 
several different microcomputers. 
When a software developer moves 
from a PET to an APPLE to an 
AT ARI etc. , he need not be con­
cerned with the time consuming 
task of having to relearn a new set 
of syntaxes, commands, and other 
peculiarities because thi software 
w?rks simi larly on each of the e 
m 1crocom pu ter ·. 

This software was designed 
for ease of use and to aid pro­
gramn:ier productivity via its 
extensive text editing capabilitie 
and numerous other programmer 
development utilities included in 
the package. 

Since the As embler/Editor 
are co-resident , continual manual 
loading of the editor, then as­
sembler, then editor, etc. is not 
necessary. The main features 
include: Macros. Conditional 
Assembly, lnte1·active Assembly, 
up to 3 1 characters/label. string 
search and/or replace, plus nu­
merous other editing facilities . 
Even a word processor i included 
to aid in the development of 
program de criptions, manuals , 
and other text. A number of 
other u~ilitie are also provided -
~epcndmg on the ve1·sion they 
mclude Word Pro essor, forward / 
rever~e scrolling, tape interface, 
1:1achme la~guag_e macro library, 
library of disk dnver subroutines , 
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ou rce of in formation file relo-
cating loader, etc. ' 

A cross-assembler version 
~hie~ assembles 6800 source code 
is available and other cross as­
semblers are in the works. A 
detailed spec sheet is avai lable to 
anyone interested in this software. 
Pnce $I69.95 . Contact: 

Eastern House Software 
3239 Linda Drive 
Winston-Salem, NC 27106 

Utility Package For 
PET/CBM Users 
Professional Software Inc. (PSI) 
of Needham, MA has introduced 
POWER'. a programmer's utility 
package 1_n a 4K ROM designed 
for use with Commodore CBM/ 
PET computers. 

POWER is for any CBM/PET 
user who would benefit by re­
duce? program entry time, de­
bugg;1~g tools, and easy, quick 
mod1hcations and updates. 

POWER contains a series of 
new commands and utilities which 
are added to the BA ·IC Interpre­
ter. De igned for the user of 
CBM/PET BASIC, POWER also 
co_ntains special editing, program­
ming, and debugging features. 
I~cluded are pecial keyboard 
"mstant act ion" features which 
1~ 1 a~e ~P for and go beyond the 
l1m1tauons of CBM/PET BASIC. 
POWER i s?ld wit_h complete 
documentation written by Jim 
Butterfield of Commodore fame 
' ~o has bee_n working with preli­
mmary versions of POWER for 
over a year. 

To make POWER e,·en more 
"user-friendly" , PSI has included 
new "stick-on ' keycap labels 
(which denote POWER's most 
commonly used features) in every 
program. 

_There. are urr ntly three (3) 
''.e rs1ons 0£ POWER , one each 
!or: 

40 column CB rvt /PET with 
3.0 BA IC; 
40 column (9" or I 2") CBM/ 
PET with 4.0 BASIC; 
and CBM 8032 (4 .0 BASIC)© 



PRICE 
BREAKTHRDUUH 

We've done 11 again! As a leader in •maJ/ compurer sales we must consrantly find oetu wovs to souecusromcrs lfl(.lncy while o//er111g quollty products. Our most 
popular seller. the Apple II Plus. Is 1101~ auoilob/e wlrh 64K of user RAM or rlie unbearable price of only $1249 Thi• ls po»lble because we mon1.1facrure rhe 
l 6K RAM Card rhot expands rhe /ocrory Apple II 48K t(.l /t"s maximum copacfly of 64K The Rom Cord allows use of lnwger ond Applesoft Basic and other 
languages like Pascal. /t"s a musr for forge data bases. Vistcalc. ond rhe Z-80 cards. The cord rs mode f rom high quality components and hos a full o ne year 
worron:v. 

&4K FIPPLE II PLUS* 
St24!1 •4g I< Apple JI Plus with 161< Rom Cord 

ONLY 
t&K ONLY StD25 4BK ONLY 

DISK II DFllVE CONTR~~~~R CARD 

11089 
1499 
14!19 DISK II DFllVE ADD ON 

Apple Carcb .and Hardware 
J!iK 11.o.m c ... u.,. ca·- ......................... UG 
Laop- s-i-t- w/P'Mcol ............. . ... ..... 379 
S~l'rtma•/latmauCatd ..... •.•••••••.•. a.9 
H<!ra llllcromode111 D • ••••••••• •••• ••••••••••••• m 
H0Hrton~1 II •••••••.•• •• ••. , •. ,.••••., . M9 
Vida. Vl<Mol- IO Colu .... w/ G<•p!llu •••••••••• •• 269 
l..ao Solt ..... "' llllaoeolt ....................... 199 
1 liKRamCud i., Mlcroooli. ..•••• . •••.•••.••••••• 159 
ABT HwmmeK.,...i (<>fd or -lcybtd) •••••• •• •• . •• 110 
AJ..F 3 Wice MUIC c-1 ...•.•••..•.••••••. , ...•• D9 
ALF 9 Vo-M•k Catd-.. ...... ....... , ..••... , . l69 
..... .._.,. ea.. Pl .. + ... . .•... •.•.•••..• .• ••.. $5 
Mkfo.Sd DWI -l-'-40 a A·7~ .............. CAU 
SSNAl05mal/P.,olldC..dMT ..• •.•.••..•.• . •• 199 
s.p411T-i..1 to eo••- c.mt .................. m 
llVAZVX4 "-btbrrOW<CcMUrolltt . • -· •••••••• • sat 
!N/\ 2+2Sloei. O<m. r OloltCo-oU.. ., ·---··. , • • 345 
11a~od< Pboo.' ••••••••••.••••• . •. • ' •••••• 119 
s,..lk H~llH Llt"t "-' .. ·- ..................... UO 
I-... Appi..jt Fina~ <:ant •••••••••••• • •• . 1'5 
Glapl>ie9 l&bld ••.••••••••.• . ..••••••••••••••• 619 
P...ud P.1-1..-COnl •••••••••• -· ••••••• US 
Ht-Sp.d - 1- Cud .... ................ US 
S-IOCo ..... Catd •... •.•••.•.•..•••.•.• , 299 
,,.,,_ 1'fK ........... Co .••••.. , •• . •••••••.••••••• 45 
N-S,0- (16 Vo.-) ••...• .•• ••.••••.•.•.••• 47t 
11/ 0 +- 0 /A lo.-C. ........ .... ............... U9 
""-""' 0....Jo .•....•.••••.. •....•••.••• . •• 599 
locn.l/X·IO Coouolln C.Ud • •••••••••••• • •• , • •• •• 169 
Clodc/ Calnclu Card ....... ... ........ ... . . ... . 215 
CPS llallHlu>ctloa c-t ....... . ... .. ... . ..•...•. 189 
Soportalku S0.200 ... . ..... . ............ , •. •• • 239 
llOaoplu • C.d ............ . ......... .. ... .. .. 135 
8-wrltor Cud ............. .................. 149 
Clodi/ Calot..au N-1& ................ . ...... , •• 99 
GPl8 1£££.411 cant ._ ................... ' •••••• 249 
,......,.,,_., .. -... l•l«tfoeo_ C.nl ...... ... ....... 129 
Cennoelco P....U.l lotmac. Cllrd • ••••• •• •••••••••• 99 
Mtbmttkl'r-Cu4." .. ..• . ..... . • - .. ... . H9 
We'*" •II CCS ........ ,-ca111W ..... -. 

So/tlllare for the Apple 

='~~~;~;.:.~:::::::::::::~:::::::::::: ~:: 
OB-.... .............. . ................. 169 
WonlSwCAppleJIO cot. --.knlj • .• ••••••.•.•••• ••• 299 

~:::::: :: :::::: ::: :::::: ::::::::: :::~ 
Padltr.e S.•ilM'.9 Solt•~ •. _ .............. . ......... CAU. 
VWma ........... . .. ........... .. .......... 12' 
lllolb ..... /Vlolplot ••• •••••••• • ••••• ••• •••• ••• • • 119 
Rnl~ .. "-lrnr····· .. . .... . ............ .... .. 

::s ";:;.-::::: ::: :: : :~:::::: :: ::::::::::::::: :: 
Tul'lll._ ••.•.•..••.•. • ....•• . • , ...•..... .. • . 99 
Dow ,_ Ponfollo E•ol.ator •••.•.•• _ ••.•••••••• , 45 
OOWJ-HtwoAQaotu~ ••.••••••• ,., . • • ; IS 

~~~~:~~::::::~::: :::::::: ::::!: 

Printue 

Epson MX-80 CALL 
AMda 950019501 w/ 2K a.a. •.... ._ ......•.... U99 
C. hDll Si.rwrtta 25 CPS., ••••••••• , .•••••••••• 1499 
C. ltbo 5-ter 45 CPS •• • ,. . • • . . . • • . • • • • • • • . 1199 
IEpooo 141(..70 •••••••••••• ' ....... ...... ...... CAiL 
"-MX•IO f /T . • . ..••••• • •• - •••••••••• " .• C/IU. Po--n.- 105-445 •••• •• ••••••••••• ' •••••••••• 699 
Po .... 'Tle« IDS-460 ............................ 949 
P•pirt 1'- lDS-560 •••••• , •••••••••• , ......... 1249 
SllftuJpe •/~ 11 lotaf-Ud •• , ••••••••••••• 349 
Qw.AS ..... 15/ 45 •••• • •••••••••• ' ............. 2495 

J'Ol.L FREE OBDER UNE 
800-854-6654 
California and out.Ide 

Contineatal VS 
l714) 698-8088 

TELD 695000 BETA CCMO 

""'4tll/ l.Mdos vw.o 100 tr Blt\11 , ............... 139 
Amda(Hlf .. i.1113" c.1ot ............. .... .. .... ut 
HEC ITGna""°""'""So-•••• , • •.•• ••••..• CALL 
HEC I T RGB Hl-lln Color ... ...... ... . , ....... CALL ,.,....._.,.Color ................ ······ ...... 449 
S...,. 9" BltW ... .... , . . . . ............ ,. ••••• • llS 
s..,orGr-~-....... .......... CAU. 
S.ayo ir saw . . ............ . .. ~ .. . .... .. . .. 116' 
S.ayq tr Os..~ So-ec11 ......... , ~ ........ • ns 
sa..,... 13" Color w/ arullmot-..hdJ-. • ............. 9 

Atari Per•onaJ Computer 

ATAR180016K $ 749 
.AWi 400 161( ........................ , •••••••• S.t 

::: ~;:....~~:::::::::~::~::::::::::::: .:: 
815 0..1 Ololt Drttoe !Diii. 0-) •... . •.• .•...•••. , I 195 
•H n.-.1 P>later...... • . • .. . • • • • . ... . • , ••• ~$49 
150 '"'*-l't-......... . .. ............... 159 
lG< S.. .._ Moillde ••••••••••••••• .. ••.•.•• Ht 
l61Ca.. N---(1>rC-C-p) .••. .••....•• 8' 

NEC Microcomputer 

f'C.fOOlA SIK a.. Co..,..._ . .•....•• . ........ CAU. 
.PC•IOIJA 110 Ueltw/32K.Jlaa • • , , ..... ... ... , .CALL 
PCIOSlAl>t&ol Mw.Otalt.Dmo. Uatt ...... .. ...... CAI.I, 
""'-wrll• loo •-l"""-iiloo ·-•·ilo9"NEC<aa .... . 

0.doonrca ,,,....,._. l'bolw °"*'" - VISA. .MASTERCARD. 
AMEBICAH exPR£SS; t>CN'ER'SCUJIJ. ~ bar>i. -•If-•. -··.,.~.i..ct.. mo..,,cn1er..,.--' 
~ 1...,...wndtyo10-I ~P<<Pl"l"""<Mll. '*'-odd 
Slllror~ti.ndlngOl'\ll•""'- 1na-....6001 c..aio.. .,.,_,. ..... .,,..,..,.,.w._coo. OEM\.ln"'l1ot!om 
Ind __ .,.. ... ....,, .... __ ill•"'"""'""' 
It "'*° ....... dw.9 ¥d..-1-.'*1r1>1'-• .-. ""­""'"' .. ._ .,.s""""""" wl!I>......,...... ...... -...w (osualy9Cl 
do)i<l .si. .... -.--c1111 .. &om<M1..,.0.,-

Send Orders to: 

CS@ill00!luuu@l? 
@@[ij)fPO[]fi@[f0 Mail Ol'der 

8314 Parkway_.Drive 
La M~ California 9204!1. 



BEING OVERCHARGED! 

DON'T Pay Credit Card Surcharges 
Pay a U.P.S. C.O.D. "Fee" 
Even Pay for the Call! 

DO CALL OMEGA TOLL FREE! 

MX·80 

--:;: !ITTERFACES: , 
IEEE$55, TRS<SO' $35, 
APPL.E INTERFA_CE & C~BLE $90, 
Rs-2-32 $70 . 

WEST COAST 
1·800-235-3581 

ATARl80018K 
s 7 

EAST COAST 
1·800-556-7586 

CALL OMEGA AND FIND OUT WHY WE ARE AMERICA'S FASTEST 
GROWING COMPUTER SALES COMPANY! 

ilMEGA SALES COMPANY 



ANADEX 
$ 1249 

ATARI 800 32K $ 7 49 
NEC 12" MONITOR 

s 229 

,y lNl"iER;fEC,~U~~R(:JBA!N 61,K A~M ;A 
"' atrsUPERBRAlN w '$ ,, . '"' 

p NEC 55i1-0 SPIN)1VRtTER'(.71j.40) 
NEC 5520 SPINWRITER (7720} 

· NEC 5530 SPINWRITER (7730) 
NEC 1a" MONITOR 
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My computer Is: 
O PET D APPLE 
O KIM D SYM 
D Don't yet have one ... 

O ATARI D OSI 
D AIM O OTHER.._ ___ _ 

For Fastest SeNice. 
· Call Our Toll-Free 

US Order line 
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D Please enter my 1 year (12 issue) subscription to COMPUTE! 
D New subscription D Renewal subscription 
0 $20.00 US subscnpf1on 
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The Editor's Feedback: 
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Free NEECO Computer Equipment And Peripherals Catalog 
NEECO features COMMODORE • ATARI • APPLE • HEWLETT PACKARD • 
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THE FIRST SUPER-SIMPLE LETTER QUALITY WORD PROCESSOR IN 
THE WORLD THAT CAN SIT NEXT TO YOUR SECRETARY­

FOR LESS THAN $5,000. 
"Wordsworth™" removes the 

fear and loathing many people have 
about things called "computers" 
and "word processing. " Because 
Word worth just sits at a desk and 
does what he's told. With unique new, 
simplified software, it can tell its 
typist what to do-step by simple 
step-to petiorm even the most 
complicated tasks. 

It can not only "take a letter," 
but it can revise it, customize it in mil­
lions of ways (quite literally), person­
alize it, print it on your letterhead or 
business form so you can't tell it from 
hand-typed ... in short, everything 
but put it in an envelope. 

Moreover, it can peiiorm all 
sorts of mundane business functions, 

like general ledgers and accounting 
reports , using easily available 
industry-compatible CP /M™ software. 

Installation? Plug it in. (Cable 
supplied.) 

Size? Bigger than a breadbox­
but not by much. It's about half as big, 
or less, than systems that can't do half 
as much. Definitely desktop-a sub­
compact 20" by 40". 

Service? Available everywhere. 
Price? About $4, 995. Complete 

and ready to go. 
For the name of your nearest 

dealer-and a free hands-on 
demonstration-just pick up the 
nearest telephone. 

TOLL-FREE 1-800-343-6833. 
In ~l o,sod1u >dl s. call collcci (617) 828·8150. Tdc• 951·62·1. 

LEADING 
EDGE:M 

~eading_ Edge ~roduc ts. Inc., 225 Turnpike Street, Canton, Ylassachusetts 02021 
DEALERS: For 1mrned1ate dehvery fro,m the Leading Edge Inventory Bank~ on "Wordsworth" and other of the 

mdustry most popular products, just give us a caJI. 



Coininodore 
Software 

Encyclopedia 
The COMMODORE 
SOFTWARE 
ENCYCLOPEDIA is 
now available from 
your authorized 
COMMODORE Dealer, 
for ... 

The next edition of the 
COMMODORE 
SOFTWARE 
ENCYCLOPEDIA will be 
available in 90 to 120 
days. If your software is 

not listed and you would 
like to have it listed in 
the next edition, please 
submit details to: 

Software Department 
Commodore Business 
Machines , Inc. 
Computer Systems 
Division 
300 Valley Forge 
Square, 681 Moore 
Road, King of Prussia, 
PA 19406. 
HOTLINE Number 
1-800-523-5622 
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