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BASIC FOR BUSINESS 
BAS I C  for B u s iness i s  a new book 

continued on page 8 

$3 per copy 

$4 per copy 

Entire contents copyright"" 1 982 by 
H & E Computronics, I nc. A l l  r ights re­
served. Printed in the United States of 
America. 

A l l  correspondence should be addres­
sed to The Ed i tor, H & E Com putronics, 
Inc., 50 N o rth Pascack R oad, S pring 
Val ley, NY 1 09 7 7. Unaccepted manu­
scri pts w i l l  be returned if accom panied 
by s ufficient fi rst class postage. H & E 

BITS AND 

H oward Y. 
OUR FIFTH YEAR 

W e ' v e  h it I S S U E  #48 of t h e  
COMPUTRO N ICS MAGAZI N E  and are 
ready to start our fifth year of pub l i ca­
tion. C O M P UTRON I C S  is the oldest 

PI  E C E  S 
Gosman 

TRO N I C S  s u rvive its first year of 
pub l ication. Starting with the n ext 
iss u e ,  C O M P UTRO N ICS is happy to 
have back our original C RYSTA L BALL  
D E PA RTM E N T  writer. 

TRS-80 pub l ication in existence. We Com putronics  wi l l  not be res pons i ble 
hope that the cover of this month's  

for the return of  unsolicited manuscripts, magazine wi l l  he lp  you to reme m ber  by A lan J.  Parker that i s  written forcassettes, floppy diskettes, program list­ to R E N EW YO U R  S U BSC R I PT I O N  owners of the M odels I I  and I l l ,  and 
anyone who uses their com p uter for 
thei r  b us iness can get a lot out of this 

ings, etc. not s u b mitted with a self­ NOW!! 
addressed, stamped envelope. Opinions RAD I O  S HACK read our art ic le and 
expressed by the authors are not neces­ p u b l i s h ed a release to a l l  store book. This is an instructional book, 
sarily those of H & E Computronics, I nc. managers stating that one of the TRS- which would be i deal e ither as a 

M aterial appearing in the H & E 
COMPUTRONICS MAGAZINE may be 
reprinted without permission by s chool 
and col lege p u blications, personal 
com puting c lub  newsletters, and non­
profit p u blications. Only original mater­
ial may be reprinted; that is, you may 
not reprint a reprint. Each reprint m ust 
carry the fol lowing notice on the f irst 

80 pub l ications out there had a "fuzzy 
crystal ba l l ."  H ence ,  our C RYSTAL 
BAL L  section. Our  C RYSTAL BALL 
section has given advanced deta i l s  
about the TRS-80 COLO R  COM PUTE R ,  
the M O D E L  I I ,  double density d i sk  
dr ives from RAD I O  S HAC K and m any 
more ite m s ,  months before the infor­
mation was offic ia l ly released. The 
popu larity of the C RYSTA L  BALL 

classroom text or a self-paced course 
on b usiness p rogramming. The objec­
tive of the book i s  to i ntroduce the 
BAS I C  language through bus iness 
problems which  start at a s i m ple level 
and are expanded to become more 
complex as you go through the book. 
A l l  exam ples , exercises , and prob­
lems  deal with busi n ess- payrol l ,  
inventory , customer statements, sales-

page in 7-point or larger type: D E PA R TM E N T h e l pe d  C O M P U -

Copyright"" 1 982 by H & E Computronics, 
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BUSil\TESS 
ICS 

DOSPLUS D and the TRS-80 model D. The Dynamic Duo. 

The TRS-80 model II was created to help 
you take care-0f your business. DOSPLUS 
II was created to help your TRS-80 help 
you and your business even more. 

DOSPLUS II replaces your O.E.M. dos 
with an ultra-sophisticated operating 
system that is 5 or more times faster, more 
reliable and is totally compatible with all 
standard business oriented software 
designed for use with the model II. The 
result is a computer/operating system 
that far exceedB manufacturer's specs­
with more potential and more capacity to 
be of service to you. 

DOSPLUS II operating systems are 
available for either your floppy or hard 
disk drives. The hard drive operating 
system is compatible with Radio Shack, 

A Division of Breeze/QSD, Inc. 
11500 St.emmons Fwy., Dallas, 'Thxas 75229 
(214) 484-2976 Micronet 70130, 203 

QuCeS, Corvus Micro Mainframe, VR 
Data and other popular hard drive 
sub-systems. 

DOSPLUS II ...All the quality and 
dependability you'd expect from 
DOSPLUS. 

For the dealer nearest you call 
1-800-327-8724 
Dealer inquiries invited. 

$249.95 
For product information (305) 983-3390 

o?sP1us 11rst in quality! 
First in the industry! 

'lb order call toll free 1-800-327-8724 

MICRO SYSTEMS 
SOFTWARE, INC. 
4301-18 Oak Circle. 
Boca Raton, FL 33431 



Software. țȜ \:;....,;....-/\ͥ 

$310 

(News and Rumors of Interest to TRS-80 Owners) ĭ BASF 

THE CRYSTAL BALL 


the LEADER 

f the pack ... 


O n e  of the fastest growing areas i n  
microcom puting,  a n d  o n e  that wi l l  
greatly inf luence our future l i festyles ,  
i s  telecom m u ni cations. Th i s  month 
The Crystal Bal l  wi l l  review some of 
the new services avai lable in th is  
f ield. 

Any s ubscriber  to The Source net­
work can now compose and send 
Mai lgram messages d i rectly from their  
personal com puter. Messages can be 
sent anywhere i n  the U n ited States , 
inc luding Alaska and H awai i .  I f  entered 
in The Source by 4 p m ,  EST,  they are 
v i rtual ly guaranteed to be del ivered 
on the n ext bus iness day. 

The messages are forwarded by 
The Source to Western U n ion's largest 
Mailgram process ing center. They are 
then routed by z ip  code to the 
serv ing post office nearest the ad­
rw,02dressee , where they are printed , 
enveloped, and given preferential del­

text f i les on The Sou rce for frequently 
used messages , to faci l i tate thei r  re­
sending; arranging for the Mai lgram 
message process ing serv i ce to enter 
names and addresses from large l ists, 
at a cost of $ . 3 5  each; and storing  
lengthy add ress f i les w i th  the mes­
sage p rocess ing  service at a nominal 
charge. 

The rate for sending a s ingl e  Mai l ­
gram message i s  $ 5. 1 5 for  messages 
up to 1 00 words ,  with an additional 
$ 1  .00 for each add itional 1 00 words. 
The cost of confi rmation copies , which 
are del ivered at the same t ime as the 
messages ,  are $ 2 .00 each with $ 1 .00 
for each additi onal 1 00 words. These 
costs are i n  add ition to standard usage 
fees for The Source. 

General Videotex is offering a pack­
age cal led D el p h i ,  that p resently pro­
vides an on-l ine  encyclopedia and at­
home banking,  and wi l l  i nc lude a 

ivery treatment. O n l y  senders and check balancing service, on-l ine games, 
rec ip ients are pe֢m itted to read the access to travel  reservations and a 

Model Ill 16K $839 
Color Computer 4K 

w/16K Ext. Basic 

Model Ill 48K $459 
2 disc & RS232C w/32K Ext. Basic 

$2059 $525
BUY DIRECT. These are just a few of our great 
offers which include Printers, Modems, Com· 
puters, Peripherals, Disc Drives, Software and 
more. callTOLLFREE t·800-J•J·8t2• 
We have the lowest COin 
possible fuUy Write for your US'warranteed prices free catalog. and a full complement 

245AGreat Roodof Radio Shack 
lllfletan.MA01'60
617 • .-e6. 3193 

TRS-80 MODEL I T.M. 

GOLOPLUG · 80 

Eliminate disk re-boots and data 
loss due to poor contact problems 
at card edge connectors. The 
G 0 LO PLUG · 80 solders to the 
board card edge. Use your ex· 
isting cables. 
CPU/keyboard to 
expansion interface ..... $18.95 
Expansion interface to disk, prin· 
ter, RS232, screen printer 
(specify) ........... $ 9.95 ea 

Full set, six connectors ... $54.95 

-
VIS(-

EAP COMPANY 
P.O.Box 14, Keller, TX 76248 

(817) 4 98-4242 
*TRS-80 is a trademark of 

Tandy Corp. 
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messages. The cost of sending Mai l ­ shop-at-home servi ce i n  the futu re. 
gram messages i s  b i l led to subscr ibers 
month ly,  a long with other  charges 
from The Sou rce. 

To use the n ew s ervice,  s u bscribers 
s im ply s ign on to The Source, then 
type MG RAM and are prom pted step­
by-step to enter name s ,  add resses 
and messages. O n ce messages are 
composed , s ubscribers can revi ew 
them on thei r  terminal screens exact­
ly as they wi l l  be reproduced as 
Mai lgrams. Changes i n  the text can 
then be made, if necessary, before 
transmiss ion.  S u bscr ibers may send 
one Mai lgram message to a s in gle 
add ress ,  or they can i nstruct that the 
same or d iffe rent messages be sent to 
mult ip le add resses. D iscount rates 
apply to q uantity mai l i n gs of the 
same message. There is no  l i m it to 
the n umber  of Mai lgram messages 
that may be sent. 

S pecial features of the new service 
include: be ing  able to receive one 
confi rmati on copy of the Mai lgram 
message , or to receive d u p l i cate cop­
ies that inc lude the names and ad­
dresses of all messages sent; sav ing 
the message i n  a personal f i le  on The 
Sou rce for later refe rence; creat ing 

The Encyclopedia is cal led a ''un iversal 
on-l ine  reference work "  with more 
than 24 ,000 entries that are u pdated 
by a fu l l  time staff of 1 4  editors and 
augmented by artic les from the U PI 
wire services. Users can access entries 
by means of keyword s earches.  The 
bank-at-home services can be accessed 
by u sers with a local phone cal l ,  
either  t h rough the Tym net network, 
or a local private network that General 
Videotex has set up in several major 
cities , i nc lud ing  Atlanta, Ch i cago, Los 
Angeles,  San F rancisco, Was h i n gton 
D.C. , and N ew York. 

Charles Mann & Associates of Yucca 
Val l ey,  Cal i fornia,  is offer ing a serv ice 
that wi l l  give d iagnoses of com puter 
problems over the phone. The f irm's 
tec h n ical serv i ces fac i l ity wi l l  a l low 
either voice access to techn ical per­
sonnel  or d i rect conn ect ion to a 
custom-designed m i n i computer that 
wi l l  automatical ly d iagnose operating  
problems and give remed ial service or  
i n struction. Once logged o n ,  the  user 
wi l l  answer a set of s im pie q uestions 
about the configuration of his system 
and about the problem. Then the 
m in icom puter can run hardware tests, 

4 



�� 

::.\ : I Ĭ o/º·»_NEW! 
" ' - . .. .. ... ,. 

1 - I I I I ' • I · , •, I I 1 . - • • ,. 

I I f' r .. 

.:..__,J ll 

A swmueoe ••• 

Buy an Alpha Joysti ck and 

games together and deduct up 

to $14.00 from your order. 


The Alpha Joystick adds arcade-style control to 

TRS-80 action games. Simply plug it in and begin 

playing joystick compatible games. No modification, 
 THEwiring or batteries are required, and the Alpha Joy­

stick is compatible with other TRS-80 accessories. 
 ONLY$39.95The instructions are clear and corhplete. We even 

show how easy it is to experiment in BASIC 
 MODEL I OR 111, SPECIFY WHEN ORDER· ALPHA 

ING. PRICE INCLUDES ATARI JOYSTICK +

(A=INP(O) reads stick) and convert BASIC ALPHA INTERFACE + INSTRUCTIONS + 

programs to Joystick control. DEMO PROGRAM LISTING. 

MODEL I - Plugs directly into any Level II Keyboard JaVSTICK 14 DAY MONEY BACK GUARANTEE - ;1 "" '" "'' 
(card edge on rear) or expansion interface (left side, delighted, return it within 14 days for a prompt and 
next to printer port). courteous refund. Joystick + 1 game Deduct$ 6.00 
MODEL Ill - Works with any 'Model Ill BASIC' Choose from any of the Joystick Compatible games 
system and plugs into the 50 pin 1/0 bus (largest Joystick + 2 games Deduct $12.00 below Be sure to mention the "Sweet Deal" dis­
edge connector underneath). Joystick + 3 games Deduct $14.00 count when ordering. 

PENETRATOR • • SCARFMAN 
Soar swiftly over jagged 1andscape. This incredibly popular game craze now 
swooping high and low to avoid obsta­ runs on your TRS-80! It's eat or be 
cles and enemy missile attacks. With eaten. You control Scarf man around the 
miles of wild terrain and tunnels to maze. gobbling up everything in your 
penetrate, you're well armed with path. Try to. eat it all before nasty
bombs and multiple forward missile monsters devour you. Excellent high
capability. From Melbourne House. speed machine language action game
Features sound. trainer mode and cus­ from the Cornsoft Group. With sound. 
tomizing program. 

SUPER NOVA9 L.UNAR LANDER 
Asleroids float oni1nously around the As a vast panorama moonscape scrolls As your ship appears on the bottom ot Your ship comes out ol hyperspace fhe sound al the klaxon 1s ca11111g you1 
screen You must destroy the asteroids by select one o! many landing sights the maze. eight alien ships appear on the under a convoy ot aliens You destroy Invaders have been spotted warping 
oetore !hey destroy you' (819 aslermds The more perilous the spoL lhe more top. all traveling direclly al you' You every one Bui another sel appears !oward Earlh You sh11t right and lell dS 
break inlo lillle ones ) Your ship will poinls sco1 ed -11 you can land safely move toward !hem and fire m1ss1les Bui T.hese seem more 1nlell1gei1t You you tire your lasers A few oieak lorm­
respond to thrust. 101a1e. hyperspace You conuol LEM mam engmes and side the more ahens you destroy, lhe fasler e11m1nate them_ loo Your fuel supply 1s alion rtnd ffy stratghl al you' You pi ace 
and fire Watch oul tor Iha! saucer wllh lhrus1ers Absotutety the bes! use ol the remaining ones become If you get d1mm1shmg You must desfroy two more voU1 tmger on the tore bu11on Knowmg 
\he laser' As reviewed in May 1981 Byte TRS-80 graphics we have eve1 seen' too good you musl endure the · Fiag· sets before you Cdn dock The space lha1 Jh1s shot niust conrieci1 With sound 
Magazine Fru111 Adventure lnlerna11onal With ship With sound ellects' station 1s now on your scanner W1lh el\ects' 

nisters from thieving aliens who attack jus1 a hand laser in a remote seclion ol landscape Manuever your T·36 tank to 
repeatedly. An alien passes your guard. the space station. you encounter armed locate and destroy enemy tanks and 
snatches up a cannister and llys straight robots. Some march towards you, more robots that lay hidden, ready to assault 800·221·0916
ofl. Quick! You have one last chance to wait around corners. Carelul. the wallas you. Clever graphics create the illusion of 
blast him out al the sky! With sound and are electrilied. Zap as many robots as movement and dimension. From 
voice. you dare before escaping to a new sec· Adventure International. With sound. ORDERS ONLY. HOURS: 9 AM· 5:30 PM. E.S.T. 

lion. More robots aw ail you. FOR INFO CALL: (2t2l 296·59t6 

ADD $2.00 PER ORDER FOR SHIPPING AND HANDLING 
WE ACCEPT VISA, MASTERCARD. CHECKS. M.O. 
C.0.D. ADD $3.00 EXTRA. 
NY RESIDENTS ADD SALES TAX 
OVERSEAS, FPO. APO: ADD t0%79-04 Jamaica Ave., Woodhaven, NY 11421 (212) 296-5916 DEALER DISCOUNTS AVAILABLE 

sound sound' 

I . I -----

. · 

w::: _ 

O\J 
. • • • • • • . 

GAME PRICES 
"Penetrator" Disk or 2 Cassette Package $24.95 
"Armored Patrol" Cassette $19.95 .. Disk $24.95 
ALL OTHER \>AMES: 
t6K Level 2, Model t + Model 3 Cassette $t5.95 
32K Level 2, Model 1 + Model 3 Diskett e $t9.95 

These games are "Alpha Joystick Compat ible.·· 
They may be played with or without Joystick 
(using arrow keys). DEFENSE COMMAND 

The invaders are back! Alone. you de­
fend lhe all important nuclear luel can­

TALKING ROBOT ATTACK 
This game TALKS without a voice syn· 
thesizer, through the cassette pan. With 

ARMORED PATROL 
A realistic lank ballle simulalion. Your 
view is a 3-D perspective of an alien Toll Free Order Line 

http:ONLY$39.95


m edia tests , and byte-by-byte tests 
on p rogra m  copies , and can a l so 
make program changes , run file-update 
p rogram s, and retreive destroyed f i les.  
I f  the computer cannot solve the 
p ro b l e m ,  then i t  wi l l  auto matical ly 
notify a service technic ian who wi l l  
try to he lp .  

The I nternational Software D i rectory 
is now ava i lab le on-l ine from Lock­
heed's D ialog data base. The d i rectory 
has over 7000 entries describ ing soft­
ware packages for m icrocom p uters, 
and al lows ful l  search ing fac i l it ies by 
typ e  of  computer, operating system ,  
s u bject, vendor,  o r  pr ice,  as wel l  as 
fu l l  text search ing for keywords. A c­
cess to the system wi l l  costs about 
$60 per  hour,  b ut the d i rectory's 
pub l i sher ,  I m print Ed itions , says that 
most searches wi l l  only take two to 
t h ree m inutes. The Dialog data base 
can be accessed by severa l  m eans, 
inc lud ing the Telenet and Tymnet 
system s. Any indiv idu al entry can be 
pr inted and mailed to the user for 1 5  
cents , and a printed version of the 
ent i re d i rectory costs $ 39 .9 5 .  • 

LETTERS TO THE EDITOR 
E rror in Pocket Program 

Please be advised of an error in 
your Computronics magazine,  M ay 
1 98 2 ,  page 4 8 ,  in the " Pocket Com­
p uter Corner.% As written, l ine 2 0  
will never be used.  T h e  p rogram 
works fine with the following insertion: 

2: I F  X=2 G OTO 2 0  

PROBRAM ANALYSES 
RETURN FROf1 L J: &TED 

STOCK OPTJ:ON 
J:NVESTJ:NB 

HANDLES CAU..8, PUTS, 9Pfl£AD9, lM
AND OUT1 .IBSICNB, RI9'C, COST
OF ltONEY, DIVIDENDS. TAllLEB AND
BRAPHS. PRINTS, STORES TO DI9'C. 
INDEXED rwcJAI.. A COl'Pl.ETE 8UIDE 
TO OPTION lNYESTIN8. "IC • YlSA. 
e1:zs. BEND FOR AIE£ 9RQCKM£. 
OPT J: ONB-BO • BOX 471 P 

aJNCORD, ""'88 01742 
*11IMOlllllll: T•T tao •llllllDIMf #PU ClllfVID lllC 
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Also,  in the same program, line 60 
should  start: 

60 E=I NT(--­
instead of: 

60 E-1 NT(--­

Thank you. 

J ames Parsons 
Parsons E lectronic Services 
3 1  1 3  Edgewood D rive 
San Angelo, TX 76903  

Corrections to "Metric Conversions" 

I have j ust received my copy of the 
J une Computronics and am very 
p leased with the art ic le and the 
program. I n  proofreading the p rogram , 
I found only two cosmetic errors and 
one typograph ical errors,  as fol lows: 

L ine  620:  R e m ov e  1 4  s paces  
between (C U CM) and (TO CU FT) ; 
should l ine u p  with l ines 6 1  0 and 
630.  

L ine 1 020:  Remove one space 
between (G RAM) and (TO OZ AVD P) ;  
shou ld  l ine u p  with  l ine 1 0 1 0  and 
1 03 0. 

Line 1 3 1 0: C=0. 7703 s hou ld  be 
changed to C=0.0703 .  

I n  closing, thank you for the p rofes­
s ional way you have composed and 
set this  a rt ic le ,  as wel l  as a l l  the other 
art ic les. I say again Computronics is 
the best. 

Jack S. Wil lett 
1 4089 B u c kner D rive 
San J ose,  CA 9 5 1 2 7  

I nstalling your own RAM 

hope that you can he lp  me! 
recently bought 3 2 K  of additional 
RAM memory for my Model 111 from a 
non- Radio S hack d istr ibutor. 

I t  works o kay, except that I sti l l  
can't PE E K  or POKE above the old 
1 6K address of 3 2 767 .  The d istri b utor 
just i gnores m e ,  so I am hop ing that 
you can find the solution for me. 

Ken Taylor 
c/o Canyon Research G ro u p ,  I nc. 
741 Lakefield Road , S u ite B 
Westlake V i l lage, CA 9 1 3 6 1  

I f  the RAM is working properly, 
your computer should show greater 
memory when you PRINT MEM in 

BASIC. If you now have 4BK, the value 
you get should be 48082 in non-Disk 
Basic and 38200 in Disk Basic. 

Perhaps the reason you are getting 
the problem is that you are not 
supposed to use the values above 
32 767 for POKE and PEEK operations; 
instead, the numbers 0 to -32 76 7  are 
used for these locations. If you can 
POKE or PEEK into negative locations, 
then your RAM is all right. 

E rror in Phone N umber 

T hanks for t h e  kudos for the 
LemonAid Loader in the J une issue. 
Somebody, however,  transposed the 
last two numbers of  my phone nu m­
ber in the colum n. I t ' s  correct in our  
ad .  An acquaintance of  m ine across 
town could h ave been a m ite per­
p l exed , if I hadn't warned h i m ,  when 
he started getting calls about - of all  
things - a LemonAid Loader ? ? ?  

O u r  number i s  (41 7) 3 4 5 -764 3 ,  
and we can be reached almost any 
t ime from 8 A.M. to 1 0_P.M . ,  Monday 
t h r o u g h  Satu rday,  fo r q u est ion s ,  
ord ers, or b oth .  

Wayne Lemons 
Lemons Technical Serv ices 
3 2 5  N. H wy 6 5  
P.O. Box 4 2 9  
B u ffalo ,  M O  6 5 6 2 2  

Power-up Procedure 

On page 5 4  of your February '82 
column, you write , "<errors>. . .  cou ld  
be caused by opening the d i sk  drive 
door when turning power on or off. The 
d iskette m u st not be left in the drive 
when power is tu rned on . . .  " 

I t  occurs to me that perhaps a l l  of us  
wou ld  benefit i f  you wou l d  go through 
the whole power up and power down 
sequence in a step-by-step manner for 
us. More specif ical ly, I 'd appreciate the 
correct p rocedu re on power u p  for at 
least the fol lowing steps: 

( 1  ) Turn on all peripherals :  video, 
printer,  d i s k  drives, Expansion I nter­
face ,  etc. 

(2) Turn on keyboard 
(3)  I nsert system d i sk  
(4 )  C lose drive door 
(i) P u s h  R ESET 
And what is the best order on power 

down? 
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MAILING 

• Simply to us ... ven for the novice. 

• Maintain virtually an infinite num· 

r of di ks all in continuou alph. 

or zip ord r ... ess ntial for larg list.s. 

• Sort 2260 entri (2 full 40 track 

double d n ity disks) in only J2K or 

an incredible 4640 entries (2 full 60 

• Sup r fast sort by alph. or zip order 

• upports 9 digit zips, Canadian z.ips. 

to M r. J on S h i rl ey are a waste of t ime. l've e l iminated a lot of system crashes 
and strange events by putt ing individual Apparently, M r. S h i rl ey only reads and 
power l ine f i lters on each piece of answers letters that are pr inted in 
equ ipm ent where poss ib le ,  except the your magazine. 

video, wh ich I p lug d i rectly to the wal l In my case the last straw occurred 
 'LIST SYSTEM .o;.����-ĩĪ;'
 $89 • 95in Decem ber  1981. Radio Shack took ,

nine weeks to a Model IV 
outlet. Also once I 'm powered u p ,  I 

repai r avoid f l ipp ing any intrasystem switches. 
For example ,  even though I think I p lan 
not to use my modem d u ring a given 
session, I nevertheless turn on its power 
module ,  j ust in case, B E FO R E  powering 
up my d rives and keyboard. 

p rinter that had stopped underl ining! 
I needed a pr inter for my bookkeep­
ing and tax programs. U nfortunately,  I 
mad e the m i stake of b uying a Model 
VI  I I .  Wh i le  trying to run my I ncome 
Tax programs ,  I found that the Model 

track di ks) in only 46KIAndy C h aki res VI I I  wou ld  not execute a fu l l  reverse 
1704 Miramar line feed. Several calls to Texas resulted 

(6in the statem ent, "Yes we know that for 1000 entrie )... both ord rLos Angeles CA 90026 

We would recommend the following 

can exist simultaneou ly on disk the Model VI I I  does not reverse l ine 
overy of entrie from• High sp rfeed. Try two half  reverse l ine feeds." 

disk. pull in over 11 p r s  ! 
power-up sequence for the TRS-80 They also promised that they were • Tran fer old file to our y tern 

less than 5 digit zip Model 1. First,  it is best if you get a working on a f ix and that they wou ld  • have I ading 

power strip with an on/off switch, so call back  when they had i t .  N eed less 
that the Model 1 power supplies are not to say,  it has been fou r and a half  

o· app nd d 

left on all  the time. This causes heat to 
build up, which can damage or burn out 
the unit. (In fact, you should not leave 
the power supplies inside the Expansion 
Interface, as Radio Shack recommends, 
for the same reason.) The strip sold by 
Radio Shack is excellent for this purpose, 
because it also contains small power­
line filters. 

If you have all ite.ms plugged into the 
power strip, you do not need to turn on 
each unit separately when powering up. 
Leave the Expansion Interface and key­
board off, and remove any disks in the 
drives. (Actually, it is sufficient simply to 
open the drive doors; you can /eave the 
disks in the units if you want to.) Turn on 
the power to the Interface first, then to 
the keyboard. After the disk fight goes 
off (it should go on when the power is 
turned on), insert the system disk, 
CAREFULLY close the door, and press 
the RESET button. That should do it. 

Radio Shack 's Repair Policies 

have j ust received my May copy 
of Computronics. M r. Robert Forman's 
letter about Radio Shack's repair poli­
cies ( ?) echoes my sentim ents exactly. 
I have had s evera l  s im i lar  experiences 
with Radio Shack's callous indifference 
to requests for repai r serv ice. My 
experience also indicates that Rad io 
Shack's people on the i r  " H ot Line" in 
Texas forget you as soon as they hang 
up the phone. 

I have tr ied to make my disp leasure 
known to Radio S hack. Writing letters 

months  and they have not cal led.  
In my case I d id  not try for the 

second round of Radio Shack's repai r 
service by going to a Model I l l . I n  
January 1982 I became the proud 
owner of a new I BM PC. The Personal 
Com puter is a great i m p rovement 
over my old Model I ,  and it appears 
to be a great i m provement over the 
Model I l l  also. I have converted a l l  of 
my bookkeep ing and income tax pro­
grams to the I BM , and they work  f ine. 
The m'tfnoc h rome screen is excellent, 
and gives no eye strain after hours of 
use.  

I ncid ental ly, I am writing th is  letter 
us ing your S u pe r  Text Ed itor. I have 
converted it  to the I BM. 

Thomas M cluckie 
Mazon, IL  60444 

We don't think that there is any 
excuse for Radio Shack's repair poli­
cies, but we would like to comment 
on your comparison of the Model I to 
the IBM PC. Undoubtedly the IBM is 
a much finer computer,. but don't 
forget that th e Model I TRS-80 was 
designed in 1 977 (th e IBM PC was 
designed in 1 981) ,  and that the 
Model I cost about half the price of 
the IBM. 

Cassette Merge 

enjoy your m agazine and await it  
month ly with bated b reath. I would l i ke 
to see you label  the p rogram s  as to 

• Zip ord r 1 "sub-alphab tiz d" 
• System ad1ust.s to any DOS. 
• Backup data disks are asily up­

dated as entries are created. edited. 
or ort d tr m ly useful I 

• Optional r ver al of name about 
comma 

.• P rmits telephon numbers. et 

• Pnnb on env lope or on label . 1.
2. 3 or 4 acros 

• Test lab !(envelope printing lets 
you make adjustm nts with ease. 

• 	 Ma t r printout of your Ii t in v r· 
al formals 

• Selective printing by sp cifi zips 
or by zip rang .

• 	 Editing 1s simple and fa t auto­
matic earch Batch tran fer of 

dit d entries to backup di ks. 
• Provid s for duplicate lab Is. 
• Deleted entries hav "hol s" on 

disk filled automatically 

• Automatic at" f ature 
• load and ·· croll" through entrle 
• Optional "ATT ·"line. 
• Plenty of user defined field with 

variou option for timultaneously 
purging and s I ting th printout. 

• All 0's in address label are re­
pla e by easier to read O's. 

• 	 Continuous di play of numbers of 
labels/envelop printed 

• 	 Each disk ntry automatically "re· 
members" how many mailings have 
be n made 

e 	 Primarily written in BASIC for easy
modifiution. . .embedded ma chin 
code for those speed sensitive areas. 

• Hardware r quirements: 32K. 
printer. and 1 or 2 drives. 

Precision Prototypes 
410-F East Roca 

Refugio, Tex.as 78377 
512-526-4758 
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now 

from 
it will not 

G reensboro, NC 2 74 1 0  

Dr. Howe replies: 
I have completed a new assembly lan­
guage book for Prentice-Hall specifical­
ly directed to the Model Ill. The informa­
tion about the disk in the previous book 
concerns only the Model I and has no 
application to the Model Ill ,  although 
some of the workings of the disk opera­

system are similar. There are also 
for the ROM and RAM, RS-232­

C interface other aspects. Although 
the book is 
be available the publisher until 
about December. 

August 1 982 

whether they are for Model  I ,  11, or 111. 
F inal ly ,  I s  there a M E RG E  program 

out there for a Mod I l l  cassette co m­
puter ?  I n  fact I have enc losed a SAS E 
just i n  case someone there has o n e  
h idden away f o r  a Mod I l l ,  4 8 K. I f  not , 
maybe you can f ind a l itt le corner  in  
you r  magaz ine and print  my request 
with my address. A l so if anyo n e  would 
be i nterested in  exchangi n g  any p ro­
grams ( F R E E ,  of cou rse) . 

Than ks for you r  t ime and agai n ,  
thanks f o r  a great magazine .  

Wil l iam 0 .  Byberg 
7 Tiffany Road A9 
Sal e m ,  N H  0 3 0 7 9  

W e  do n o t  know of a n y  MERGE program 
for cassette systems, for any model TRS­
80 co mputer. If anyone reading this 
space knows of one, please let us know 
and we will pass on the information to 
our readers. 

Mod 111 Assembly Language 

Dear D r. H owe, 
I j u st f in i shed you r book,  T RS-80 

ASS E M B LY LAN G UAG E ,  which I real ly 
enjoyed ,  especial ly the sect ions  on d i sk  
process i n g. I have a Mode l  111 with two 
d isk  d rives and I am not s u re what 
in formation from chapters 1 6  and 1 7 is  
appl icab le  to the Model 111 and what i s  
not I wou l d  l ike  to  know if you have 
u pdate i n formation for the Model  111 
avai lable or if you could steer  me to a 
source for the in formation. I h ave put 
off buying Pen n i ngton ' s  Disk book be­
cause I bel ieve that it i s  sti l l  geared 
towards the Model I .  

E ric B .  K le in  
5 0 5  Lausanne D rive 

Optical Reader 

I am attem pt ing to interface an I BM 
1 2 3 0  O ptical Read e r  to a T RS-80 Mo­
del 11. I would  appreciate hearin g  from 
anyone who has or intends  to do the 
sam e. 

Lou is  M. Ferrari 
3 9 1  9 Octave D rive 
J ac ksonvi l l e ,  FL 3 2 2 1  1 

H & E Computronics welcomes letters 
on any subject. If you wish a personal 
reply, please enclose a self-addressed, 
stamped envelope. 

H & E Computronics also welcomes 
readers to submit programs, articles, 
or reviews for publication. Please 
address correspondence to: 

The Editor 
H & E Computronics 
50 North Pascack Road 
Spring Valley, NY 10977 

Please submit programs (and articles, 
if prepared on a word processor) on 
media (cassettes or diskettes). Also 
please indicate the system it was 
prepared on, and include any neces­
sary instructions. • 

B I TS A N D  PI E C E S  
continued from page 2 

men's  commissions,  etc. I t  is assumed 
that the read e r  has some basic know­
ledge of bus iness  t ransact ions ,  but a 
background i n  com puters or mathe­
matics i s  not req u i red. F i le  han d l i n g  is 
covered extens ively in th is book,  and 
th is  is  one area that often mystifies 
and int im idates new u sers.  Each 
chapter c learly states i ts  objectives, 
then presents background in formation. 
program routines that i l lustrate various 
methods of accompl ish i n g  the task 
be ing described , and final ly prob lems 
for  the · user  to  solve. Although I 
haven ' t  had the chance to read the 
ent i re book, from what I 've see n ,  the  
writing  style seems c lear  and easy to 
understand ,  and the way that the 
i nformation i s  presented i s  very p ro­
fessional. Th is  author doesn't just  
know h i s  way arou nd the com p uter, 
he  obviously i s  a very good teach e r  as 
well. C hapters i n  the book are: Per­
for m i ng S imp le  Calcu lations, Data 
Entry, Sequential ri les, Writing Reports 

from Sequential F i les , Add ing  and 
Deleting Records ,  U pdating Sequential 
F i les , Us ing  Lists and Tables , Us ing  
Lists and Tables , Us ing  D i rect Access 
F i les , Use and Design of Com plex 
Programs ( inc lud ing  structu red pro­
gram ming) ,  an appendix  on BAS I C  
comman d s ,  error messages ,  sort ing ,  
etc . ,  and an in dex. This  book i s  not 
j u st for the novice programmer. A n  
experie nced programmer  cou ld  open 
the book at  any point  and f ind many 
good ideas i ns ide. 

I NTE R FACE F O R  


VI D E O D I SC PLAYE RS 


The D i scMaster 1 000 is a serial 
interface that wi l l  let you control a 
videodisc p layer through any smal l  
com puter. Th i s  doesn 't mean j u st 
turn ing  it on ar,d off at particu lar 
times (wh ich most of the players can 
do by the mselves anyway) . This device 
will l et you completely control the 
sequence of p layback, which wi l l  
open u p  a whole new world for 
programmers of games ,  s imu lation s ,  
a n d  a vast ran ge p f  data retrieval 
appl ications .  It may sound l i ke a 
novelty that won 't last, but with i n  a 
few years, th i s  technology wi l l  be 
seen  eve rywh e re .  B y  n at u re the  
videodisc i s  perfect for random-access 
retr ieval , just l i ke magnetic com p uter 
d iscs. The d i fference is that the video­
disc stores images rather  than data, 
and any s ingle  frame (p icture) can be 
retrieved in seconds. I n  add ition ,  a 
moving sequence of pictures can be 
made to branch j u st l ike a p rogram 
does, al lowing a wide range of graphic 
s imu lations, but with real pictures on 
the screen ,  not com puter graph ics.  
Users can write , debug, and repeatedly 
mod i fy the i r  v ideodisc appl ication 
programs in whatever h igher  level 
lan guage t h e i r  computer supports 
( inc lud ing BAS I C ,  FORTRA N ,  PASCAL, 
etc. ) .  The D iscMaster 1 000 is control­
l e d  by s e n d i n g  s i ng le  ch aracter  
m n e monic com mand cod es to the 
interface, such as "S" for  searc h ,  "P" 

interested 

MA 

for p lay, etc. The on ly  d ifficu l ty i s  that 
videodisc p layers do not record,  and 
creat ing your  own videod isc i s  st i l l  an 
expensive prospect. The D i scM master 
costs $ 3 9 5 ,  and those 
shou ld  contact N ew Media G raph ics ,  
1 39 Main Street, Cam bridge, 
02 1 4 2 ,  ( 6 1 7)-547-4344 . 
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POCKET COMPUTER 

SOFTWARE 


Sound Software System s  ( P.O. Box 
1365, R ento n ,  WA 9805 7)  offers a 
variety of software for the Radio Shack­
Sharp Pocket Computer. Programs are 
organized in gro u ps of five (ca l led 
" Pacs%) and are availab le  o n  cassette or  
listing on ly, with com plete documenta­
tion and instructions.  Written in BASIC , 
these program Pacs are easily adapted 
to most othe r  pocket and m icro-com­
puters. The software is geared primarily 
to engineering and business app lica­
tions  with many of the programs u niq ue 
among pocket com puter software. F ree 
information is available on request. 
Dealer  in q uiries are welcom ed. 

MODEL I MUSI C  


SYNTHESIZER 

A n ew software-on ly m usic synthe­

sizer  is now available for the Mod I. This 
program goes beyond the sim ple rnusic 
programs previously offered by simu la­
ting many featu res found on ly on hard­
ware synth esize rs, including: white 
noise,  variab le  frequency cutoff, pin k 
noise ,  f requency and pu lse with modu­
lation ,  variable d uty cycl e ,  white n oise 
superim posed on square wave,  and fu l l  
variable glissando. The program also 
has limited ability to produce two tones  
at  once. 

The operating system has a 3 00 note 
buffer with fu l l  edit capabilities (copy , 
insert ,  d e lete, change, examine ,  and 
make a progression of  n otes) . The op­
erating system also has fu l l  error trap­
ping and many p rom pts for ease of 
operation .  D etai led documentation 
with many exam ples is inc luded.  The 
synthesizer  package is availab le  for 
$2 4.95 from K & K Com puter Peripher­
a ls ,  Box 88203 , Kentwood , M l  49508. 

COLOR COMPUTER BULLETI N  
BOARD 

C O N N ECTIO N-80 has celebrated 
its first birthday, and in  one year of 
operation has logged over 15 ,000 cal­
lers. This b u l l etin board is dedicated to 
owners of the C O LO R  COM PUTE R ,  
and is can b e  accessed at n o  charge 
sim ply by calling 212-441-3755, 2 4  
hours a day. The B BS has over 2 . 6  
megabytes o f  disk  storage , down load 
facilitie s ,  a b u l letin sectio n ,  m e rchan­
dise sectio n ,  chat sectio n ,  and  elec­

tronic m ail. Of cours e ,  one of the best 
featu res is that it ' s  free. That's hard to 
beat nowadays! 

POCKET COMPUTER GAMES 
Radio Shack is now offering a 

col lection of eight gam e  programs for 
the POC KET COM PUTER.  Two cas­
settes, costing $14.95, contain Missile 
M a r ks m a n , B a c c a rat,  B la c kj a c k ,  
A c e y d e u c e y ,  O n e- a r m e d  B a n dit ,  
Pokers lot ,  N u mguess ,  and  C raps.  
Instru ctional  manuals  for each gam e  
a r e  in cluded.  

DI SASSEMBLED HANDBOOK
#5 

Volu m e  5 of the Disassembled 
Han dbook series, entit led ' 'Advanced 
Bau dot Radio Teletype for the Model  
I and  Model  I l l  TRS-80 Microcom­
puters" is now availab le. It is for both 
the novice p rogram m e r  and the 
experienced assembly language pro­
grammer. The novice sim ply loads the 
11,000 byte assem bly language pro­
gram from the disk which is inc luded , 
then a BASIC loader program is run 
which asks the user  nine questions ,  
inclu ding: Amateur radio ca l l  letters, 
type of ham eq uipment used,  type of 
anten n a  u se d ,  handle ( name) , fu l l  
add ress, and so forth. This BAS IC 
program then modifies the assembly 
language program and a l lows you to 
d u m p  the customized program to 
disk as a /CMD p rogram. It takes o n ly 
about 1 0  minutes to customize the 
program , and, once done, it need not 
be done again u n less the user changes 
som e aspect of the setu p. There are a 
number  of interesting featu res, such 
as editing the received message using 
com mands similar to the E lectric Pen­
cil ,  receivin g  a m essage at one speed 
and retransmitting it at another speed , 
and type-ahead in both transmit and 
receive modes at  any speed.  The 
program inc l udes its own keyboard 
decoding subroutine so the program 
o p e rates identically on both the 
Model  I & 11 L The book and disk cost 
$49, and the book may be bought 
separate ly for $20 (assem bly language 
progra m mers may wish to key in the 
e ntire program themselves, or  make 
alte rations  in the code, so the com­
p lete listing is inc luded in the book) . 
Vol u m e  5 may be p u rchased directly 
from H & E Computronics. • 

The Only ( Document Prooln!adSig System 
From Aspen Software 

For CP!M:"TRS.a<l"and IBM-PC Word Processors 

!f?>�lfffl)[Ĩfid>[fll\" 

" 

Featuring Official Version of Random House 
Dictionary 

•complete Accuracy-looks up every word; 
does not use less accurate root word 
analysis+ "Full Interactive Correction-standard 
(optional TRS-80 Model 1/111) 

"Instant Access to Dictionary 
•compact-Random House Dictionary 

supplied in sizes to fit your system 
(50,000 words standard) 

(}RAMMATil{
Beyond Spelling Checking 
"Detects typos, punctuation a1.d 

capitalization errors, misused words 
and phrases 

"Analyzes Poor Writing Styles 
•suggest Alternative Usages 

= NO ERRORS 

"The programs wgether (Proofreader and 
Gramma1ik) offer a d.rnamic wol for 
comprehensive edi1ing beyond spelling 
corrections. 

.
--Dona Z. M eila ch in Interface Age. 5, 82 

"Gramma1ik is 1he per/eel complemen1 IO a 
spelling check program ... 

--Dr. Alan R. Miller in Interface Age, 5· 82 
"If you use a word processor and a spelling 
checker. 1hen you should inres11"ga1e 1he unique 
capabilities of 1his program. Grammatik is a 
surprisingly fast and easy wul.for ana/y:ing 
writing s1yle and punc1ua1ion" 

-Bob Louden in lnforWord, 12181 
"For 1he user· who is as 1igh1 1-1·i1h his dollar as I. 
Proofreader is 1he program of choi<·e." 

--Stephen Kimmel in Creative Computing, 3/ 82 

Aspen Software also has its own full 
featured word processor called Writer's 
Companion for all these systems. One of the 
best implementations of Ratfor (Rational 
Fortran) is available, too, along with an 
automatic Ratfor pretty printer. Please call 
or write for more details about these 
products. 

Grammatik and Proofreader are compatible with all CP/M. 
MS-DOS (incl. IB M PC). and TRS-80 word pro:::essors 
Current CP/M formals standard 8" Northstar. Omikron. 
Osborne, Apple. Please call/or write for details of minimum 
sys1em sizes and ava11ab11ity of add11lona1 disk and 
operating system formats. Shipping costs included. 
Please specify your syslem conf1gura11on when ordering 
Dealer inqumes invited 

$3000 

Proofreader Grammahk 
CP·M. MS-DOS $129.00 $1 50.00 
TRS-80 Model II $99.00 $99 00 
TRS-80 Mod !·Ill $5 9.00 $5900 
Model 1-111 intera ctive correction option 

CP/M. 
TRS-80_ Tandy Corp., MS-DOS: Microsoft; IBM: IBM: 
Proofreader. Grammalik: Aspen Software Co 

Random House is a registered trademark of Random House. 
Inc Olher reg1s1ered lrademarks· D1gi1al Res earch, 

Aspen Software Co. 
P 0 Box 339-H Tijeras. NM 87059 

(505) 261-1634 
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PRO GRAM PRE VI E WS 

A. A. Wicks 


Radio Shack has publ i shed another book under  their  aegis 
that was previously released u n d e r  a d iffe rent name by the 

Thi s  Month: B u siness Programs for T RS-80 Model 1/ 1 1 1  


publ i sher. Th i s  book, " B us i n ess  Programs for TRS-80 Mode l  
I /I l l , "  was earl ier issued by the H ayden Book Co. ,  I n c. - who 
are once again the publ ishers. The previous title for the almost 
identical book was " BAS I C  Com puter Programs for B u si ness. " 

The tit le of the c u rrent release is somewhat deceptive ­
once past the front cover and the f ront ispiece,  the names 
"Model I "  and " Model  I l l "  n ever reappear. For that matter, 

developed , 

of their  D isk  E xte n d ed BAS I C . "  

neither d oes the name " Ra d io Shack. " What does appear, 
however ,  i n  the f i rst Append ix ,  is :  "All programs in  this book 
were tested , and run on an  A ltai r  8800b 
Microcom puter System operat ing u n d e r  Altai r ' s  Revision 4 . 1  

Some concession has b e e n  made i n  som e  of t h e  program s 
in provid ing  " LP R I NT" for use on the Radio Shack computers. 
This has not been carried far enough though, and many of 
the programs that have on ly  " P R I NT" wi l l  n eed changing to 
gain p rinted copies of the computed res u lts of the p rograms. 
The pattern of what has been " LP R I NTed" and those that 

to Radio Shack Disk 

all of the pages 

make the 

user wi l l  f ind syntax prob lems i n  situations 

but the 

have not, is n ot clear - it i s  as if  someone made an arbitrary 
or random judgment. 

I th i n k ,  however ,  that most readers could probably cope 
with that problem if  they are goin g  to be  typing in programs 
from this book. The more serious f law is i n  the treatment of 
d isk- re lated p rogram statements. This  is goi n g  to requ i re a 
good knowle d ge of d i sk-based operations to trans late from 
what is oste n sib ly  A ltai r D i sk  BAS I C  
BAS IC.  For  instance, the p reviously referenced Appendix 
advises that A ltair BAS I C  req u i res random-fi le records to be  
1 2 8 characters long. A s mal le r  record s ize  wi l l  be accepte d ,  
but d isk  uti l ization remains a t  1 2 8 characters. 

There a re other d i screpancies ,  such as " O K "  used i n stead 
of " R EADY. "  For some reason , not 
n u m bere d ,  which may i n d icate that many of the text pages 
were printed from the original p lates. Also,  
formatted pri ntout examples that do not use the LPR I NT 
expression exceed the video screen characte r-width , there­
fore , the d isp lay wou ld move to the next l i ne  and spoi l  the 
format. O f  course ,  i f  one were to 
LPR I NT th is  wou ld not be a prob l e m ,  at least n ot on paper. 
The Mode l  1/ 1  1 1  
where LPR INT is  u sed; the expression " L P R I  NT TAB (20) ;  
"XXX'"' appears i n  the p rogram l i st ings. We also have the 
unusual situation of an example printout, which states: "Al ign 
to Top-of-Page and press the return , " 
statement for this output reads ,  "Al ign . . .  and p ress the Enter 
key. " 

none of these pecu l iarities (at least they wi l l  be that to 
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are 

som e of the 

PR !  NT an 

p rogram 

pub l ications wil l  attest. Each p rogram l i st ing has 
sum mary of what the program does , what it comprises ,  and 
what m i ght be  expected of it. There i s  a lso a tabu la r  l i st ing of 
all str ing arrays, cal led " M ajor Symbol Tabl e , "  with a br ief 
description of the str ing fu nction , and  a Tab le  of Fu nctions 
used i n  the program , e.g. , Gosu b ,  R eturn , D i m .  There are no 
lower-case l i st ings or pri ntouts, b ut there is  n o  reason that 
lower case entries could not be used where d es i red. 

Prod uction of this  book is  in  the usual f i rst-class H ayden 
style - crisp,  c lean , good qual ity paper  stock,  with c lear 
typefaces - although a l l  programs and sample printouts are 
by dot-matrix printer. For the price, the book is  a good value 
- b u t  do keep i n  mind  the prob lems that 
mentione d ,  i n  making a decision to p u rchase. 

B us iness  Programs for TRS-80 Model 1 / 1  1 1 . Rad io Shack 
Catalog N o. 62-2079,  $8.95 . • 

an u n in formed T RS-80 user) ,  a re m entioned or  expla ined in 
the book, the user may be  i n  for some su rpri ses. B ut so 
m uch for the crit ic isms. 

A deta i led revi ew of the many p rograms i n  this  book 
("over 3 5 ") ,  i s  b eyond the scope of a monthly colu m n  ­
there a re j ust too many. N evertheless ,  some of the more 
pertin ent should at least be mentioned. The book is  divided 
into three Sections p rovid i n g  seven G roups - Bookkeepin g  
(though that word d isappeared with the h i gh stoo l !) ,  
Accounts R eceivab le ,  F i nancial  (Genera l) , Perpetual I nven­
tory, Periodic I nventory, I nventory (General) , and Production. 
With i n  each G ro u p  there are many i n d ivid ual programs.  For 
i n stance,  u n d e r  Bookkeepin g  there are programs for J ou rnal 
Entr ies ,  Tria l  Balance, I n come,  Balance S heet,  etc. The 
F inancial  G roup i nc ludes ,  B reakeven A nalys i s ,  Cash F low 
and B ud get, Least S quares Regression Forecasti ng,  Depre­
ciation ,  A mortization ,  and so on (for a total of 2 1  p rograms 
i n  th is  G roup,  a lone) .  The I n ventory G roups are com plete ­
cove ri n g  just about every i nventory type and transaction 
that may b e  envisaged for any bus in ess situation. The Pro­
d u ction P lan n i n g  and Control programs inc lude J ob Costi ng,  
B i l l  of Material s ,  Cost Computatio n ,  Production A lternatives,  
etc. 

For any bus i ness wi l l i n g  to do a great amount of keystrok­
ing ,  there a re enough programs in th is  book to represent 
h u n d reds of dol lars of p u rchased p rograms.  Th ere is  also a 
wealth of learn ing  here for anyo n e  who wishes to analyze 
these programs for the i r  own program m i n g  education and 
modification. I f  you can cope with the deficiencies previously 
stated , perhaps th is  book may be  of interest and benefit. 

The layout of th is  text i s  exce l lent - as are the choice of 
programs. The author-program mer,  C harles D. Sternberg is  
u ndoubtedly ski l led i n  h is  profess ion,  as  th is  and h is  previous 

a b rief 

have been 



I RS - I NFO RMATI O N  R ETR I E VAL SYSTE M  

Peter Ansbacher 

Abstract 

This  system contai ns  fou r  separate programs that are 
designed to run  on a Radio Shack TRS-80 Model  I computer 
with at least one disk drive and 48K of memory. There is a sec­
tion devoted to m od ifyin g  the rout ines so they can run  in 3 2  K 
of memory. This  syste m  is oriented towards maintain i n g  
information about art ic les i n  magazin es. I t  d escribes a m ethod 
req u i ring  a m in i m u m  effort to e nter the data, a p rogram to 
produce a keyword l ist ing,  a p rogram to sort the data, a 
program to merge f i les that are al ready sorted,  and a program 
to l i st the data. Each of the p rograms are separate stand-alone 
BAS I C  p rograms. They may be  used together  as a package or 
they may be used separately. In part icular ,  the SORT,  L I  ST,  
and M E RG E  p rograms are extrem e ly useful  just by them selves. 
The KEYWO R D  p rogram m erely takes the user i nput and 
creates an output f i le  that can be  processed by the SO RT and 
L IST p rograms. 

I ntroduction 

H ow do you keep t rack of all the art ic les you read in the 
d i fferent com puter magazines each month ? O n e  way is to  
read each magazi n e  when you get i t  and hope that you can f ind  
the art ic le later when you want it. A noth e r  way is  to enter 
enough information about each art ic le i nto the com puter and 
search the entire f i le  for  a l l  art ic les o n  a part icular subj ect. Both 
of these methods have advantages and d isadvantages. The 
advantage of  the fi rst way is  that it req u i res a m i n imum amou nt 
of effort. The d i sadvantage is  that it takes a long t ime to find the 
art ic le if  you have to search t h rough several m agazin es. The 
advantage of t h e  second way is that a l l  the i n formation is 
stored i n  the com puter for future retrieval i n  a lmost any 
fas h ion. The d isadvantage is  that you m u st use the com puter 
to ret i reve the i n formation. I wou l d  l i ke to p ro pose an 
alternate m ethod that com bi nes the best features of these two 
m ethods. 

F irst of al l ,  I ass u m e  that you want to use the computer  he lp  
you f ind t h e  i nformation in  the d ifferent m agaz i nes. Second ,  
the effort t o  e nter the data m ust b e  kept at a m i n i m u m. And 
th i rd ,  t h e  p ri ntout m u st p rovide  a l l  t h e  i nformation you need. 
The steps involved are as fol lows: 

( 1 )  As you read each magaz ine ,  you write down the page 
n u m ber of t h e  artic le ,  a description of the art ic le ,  and as many 
key word p h rases assoc iated with the art ic le as you wish.  

(2) You enter th is  data into the  com puter. 
(3 )  You run the KEYWO R D  p rogram to prod uce a f i le  t hat 

can be sorted by description and keywords. 
(4) You ru n t h e  S O RT program to sort the  f i le .  
(5) You run  the  L I ST program to l ist the f i le.  The p ri ntout 

contai ns  a l ist ing  of all descriptions and keyword p h rases of a l l  
the art ic les read. 

N ow when you want to f ind an art ic le on a particu lar s u bj ect 
you f ind it l i sted u n d e r  t h e  particu lar keyword. The main  
advantage of th is  syste m  is the ease of  use of the pri ntout to 
f ind t h e  des i red i nformation. I t  does not  take any computer 

t ime to retrieve the i nformation. The d isadvantage of th is  
system is  the t ime to pr int t h e  f i le. H owever ,  th is  t ime can be 
reduced by stori ng art ic les only from one magaz ine i n  each 
fi le. If you d es i re to have one big p ri ntout, then use the ME RGE 
program that wi l l  l et you m erge a l l  the f i les  togethe r  so that 
they can be pr inted i n  one l ist i ng. 

How These Programs Came to be Written 

I su bscr ibe to several com puter m agazi nes. I wanted a way 
to be ab le  to f ind an art ic le qu ickly. I decided that I wanted an 

contain a d escription of t h e  art ic le and keywords. I f  at some 
t ime I wanted to f ind an article that dealt with " printers " ,  then 
I wanted that artic l e  l i sted under  " printers " .  S ince t h e  l ist had 
to be p ri nted , I needed a l i st p rogram. The d isk o perating 
system has a com mand to print a f i le  on  the l ine pri nter, but I 
wanted the output to look neater. S ince the l ist had to be 
sorted,  I needed a sort p rogram. I knew an i n-core sort rout ine 
in BAS I C  wou ld be s low but then  I fou n d  a mac h i n e  language 
sort rout ine  that ran qu ickly. I a lso knew that all my data would 
not fit i n  core so I sett led for sort ing  parts of it  and then merging 
the sorted parts. 

F ina l ly ,  I had to d evise a m ethod of i nputt ing the data with 

alphabetical l i st ing  of a l l  the  articles I read. This  l ist had to 

the least effort. I real ized that in one magazin e  issue there are 
several art ic les. Th is  m eant that t h e  reference wou l d  have to 
be repeated severa l t imes. I wanted to e nter the reference 
once and then enter a l l  the a rt ic les after i t .  The p rogram would 
have to append the refere n ce onto each artic le.  A lso s ince an 
art ic le may have several keyword s ,  the p rogram wou ld have to 
generate a separate output l ine for each i n p ut keyword. Th is  is 
al l  done by the KEYWO R D  p rogram. 

I started out by looki ng very carefu l ly at what I wanted the 
end resu lt to be. Then I worked backwards to how the data 
should be put into the com puter i n  the easiest form. I have 
foun d  th is  approach to com puter p rojects very useful .  

The Four Programs 

I w i l l  refer to the fou r p rogram s  by t h e  fol lowi n g  names: 
KEYWO R D ,  SORT, M E RG E ,  and L I ST. The KEYWO R D  p rogram 
read s data from one f i le  and c reates another f i le. For  each 
input l i n e ,  it wi l l  c reate one or more output l i nes. The format of 
the i n put data and output data is  described later. T h e  S O RT 
program reads a f i le  into memory,  sorts it i n  memory, then 
writes the sorted data out to another  f i le .  The sort t ime is very 
short. The M E RG E  p rogram wi l l  merge 2 to 1 4 sorted fi les i nto 
one f i le .  The L IST p rogram wi l l  p ri nt a f i le  on t h e  l i ne  p ri nter 
with page n u m bering,  page tit l i ng ,  and wil l  pr int l i nes that are 
longer than 80 characters. 

H ow to E nter the Data 

The data is  entered i nto the com puter us ing  the bui lt- in  
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editor that comes with the TRS-80 com puter. This bu i lt- in  
editor cons ists of the A UTO com mand that l ets you enter 
successive l i nes of data, the E D I T  com mand to make changes 
to the data, the SAVE com mand to save the fi le  on d is k, and 
the LOAD com mand to get a fi l e  from d i sk. Together these 
com mands a l low you to enter data into the com puter and save 
it on disk.  The only restriction is  that each l i ne  you enter m ust 
start with a s i n gle quote fol lowed by a s pace. The si ngle quote 
is the abbreviation for the R E MA R K  statement. I n  other words, 
the data you enter i s  actually a BAS I C  program that consists 
on ly of R EMA R K  statem ents. 

For those of you who have SC R I PS I T  or E LECT R I C  P E NC I L  
or anothe r  text ed itor, you may create a fi l e  without l i n e  
num bers and remarks. T h e  K EYWO R D  program w i l l  accept 
data in e ither form. 

Format of the Input Data 

The K EYWO R D  program is  the most  com plex program of 
the four programs in the system.  It reads data from a file and 
creates what I ca l l  a keyword f i le .  This  keyword fi le is just  a 
rearangement of the i n put f i le .  E ach i n put l i n e  generates one 
or  more output l i nes  d epend i n g  on how many keywords it has. 

There are three  types of l i nes  in  the i n put fi le. They are 
cal led R eference l i nes ,  I tem l i nes ,  and  Comm ent l ines. The 
ent ire i n put f i le consists of several  R eference l ines,  each 
followed by its set of associated I te m  l i nes. Comment l ines  
may appear anywhere. 

The i n put  fi l e  consists of a series of references. These 
references are the name and p u bl ication date of the magazine. 
For exa m ple, " H E- 1 /8 1 -" cou ld  stand for the H & E Com pu­
tron i cs, January 1 98 1  issue. Fo l lowing  each R eference l i ne  is 
one or m ore l i nes contain ing each item of i nterest. There can 
be any n umber  of I tem l ines  for each R eference l i n e. 

There are also Comment l i n es. These l i nes may appear 
anywhere i n  the i n put  fi le. When they are read by the 
K EYWO R D  program , they are ignored and not processed at al l .  
They can be used to insert comm ents or descriptive information 
in  the fi le. They can be used to fu l ly  identify the f i le .  They can 
also be  u s ed b efore and after each Reference l ine  to make it 
stand out. 

The th ree types of l ines  are d ist i n gu ished from each other as 
fol lows: 

C om m ent l ines  start with two periods. 
R eference l ines start with one period. 
I tem l i nes start with a page n u m ber. 

Here are some examples of R eference l ines  and what they 
m ight stand for: 

. HE ·  1/8 1 ·  H&E Computro n i c s , 1 / 8 1  


. KB - 3/79·  K i l obaud M i c rocompu t i ng , 3/79 


. CC · 2/ 8 1  · Cre a t i ve Compu t i ng , 2/8 1 


. F I L E  Entr i es f rom the f i l e  drawer 


. CARD Entr i es f r om a card cata l og 


N otice that each start with a period and m ost end with a dash. 
The reason they e nd with a dash is  because the page n u m ber 
wi l l  be  appended to the reference. For example ,  you m ight 
end up with H E- 1 /8 1 -24.  I n  the case of the last two, you do n ot 
need a dash and you can omit the page n u m ber on the I tem 
l i nes. H owever,  if you do omit the page n u m ber,  rem em ber to 

sti l l  use the semi-colon at the start of the l i n e. 
Each I te m  l i n e  contains  two or m ore f ie lds. E ach f ie ld is 

separated from the n ext by a semi-colon. The first field is the 
page n u m b er. The second fie ld  i s  the item or descri ption of the 
article. The remai n i n g  f ie lds are keywords. The general form is :  

Page; Item; Keyword1; Keyword2; . . .  
H e re are some examples:  

1;  Disk operating systems, a comparison of; TRSDOS; 
NEWDOS; VTOS 

15; How to increase speed of SCRI PSIT; SCRIPSI T 
The second field or I tem may b e  omitted if you l i ke. I f  this  is 
the case then j ust put a b la n k  character between the first two 
semi-colons. For exam ple:  

1 1 ;  ; Scripsit; Electric Pencil; Easy Writer 
Even the page n u m be r  can be omitted. You m ight want to 

omit it in the case of several  ite m s  from your card i ndex f i le or 
from your fi l e  d rawer. S i nce the page n u m ber has no s ign ifi­
cance in these cases, it may be l eft off. B ut the semi-colon 
m ust sti l l  be  u sed to start the l i n e. For exam ple :  

. CARD 
; catalog of  software and hardware items; hardware; software 

Whe n  we put it a l l  together the in put fi l e  m i ght l ook l ike this :  
. .  H&E and file information 
.. Last updated 3/1/81 

. HE-2/81­

12; DOS comparisons; TRSDOS; NEWDOS/80; VTOS 
22; Star Trek gam e, $ 1 9; gam e  

. HE-3/81­

3;  sorting m ethods compared; bubble; shell; GSF 
15; disk drives, double density, $400; Percom 
1 8; ; Scripsit; Electric Pencil; Easy Writer  

. FILE 

; catalog of hardware and software; hardware; software 
; m icrosoft basic compiler, $ 1 95 

The fol l owin g  is a summary of what the output fi l e  wi l l  look 
l i ke given a general form of the i n put fi l e. I n  the fol lowing,  " R "  
i s  the R eference,  " P "  i s  the page n u m ber,  and " KW1 " and 
" KW2 " are the keywords. " I tem " is  the item or description of 
the artic l e. 

Input F i l e  Output F i l e  

P ;  Item Item ;  R · P  

P;  Item ; KWl Item ;  KWl ; R · P  


KWl ;  I tem ; R · P  


P; Item ;  KWl ;  KW2 I tem ; KWl ; KW2 ; R · P  


KWl ;  Item ; R · P  


KW2 ; Item ; R · P  


P ;  ; KWl ; KW2 KWl ; ; R · P  


KW2 ; ; R · P  
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T h e  i n put f i le  to the K EYWO R D  program m u st be an ASC I I  
f i le. Th is  can b e  created b y  savin g  i t  with the "A " option. For 
exam ple ,  you can use SAVE" DATAl " ,A. The KEYW O R D  
program also expects t o  f ind a b lank after every sem i-colon i n  
every l i ne. T h i s  w i l l  a lso a d d  t o  t h e  readab i l ity o f  t h e  data. I f  a 
b lank does not fol low each sem i-colon , the program wi l l  n ot 
work properly at l i ne  680. The program also expects a val id l i ne  
every t ime. I t  m ust be  ab le  to  f ind at  least one semi-colon i n  
each I te m  l i ne  or  e lse  it  wi l l  stop at  l ine  630 with an I l l egal 
Function Cal l  error. 

Description of the KE YWO RD Program 

The K EYWO R D  program reads a d isk f i le  and creates 
another  d i sk  f i le  with the data rearranged. O n e  i n p ut l i ne  wi l l  
generate o n e  o r  more output l i nes. I f  t h e  i n p u t  l i n e  conta ins  
only the ite m ,  then there wi l l  be  only one output  l i n e. I f  the  
input l i ne  contains  an i tem and two keyword phrases , then 
there wi l l  be th ree output  l i nes. The output  f i le  wi l l  contain as 
many l ines  as there are item s  and keyword p h rases in the i n put 
f i le. 

I n  addit ion to describ i n g  what the d ifferen t  stateme nts do, I 
wi l l  a lso tal k  a l itt le about how they are representative of good 
programm i n g. By the way, the s ingle quote is the start of a 
remark statem e n t. 

L ines 1 0-70 d escribe  the program name, p u rpose, author, 
and copyright in formation. I t  is good practice to inc lude these 
statements at the begi n n in g  of a l l  programs. The variables are 
l i sted i n  a lphabetical ord e r  in l i n es 9 0  to 2 3 0. The reader can 
see b riefly what each variab le  wi l l  be  used for. 

The C LEA R 1 000 i n struction sets asid e  1 000 bytes for 
strin g  u sage. Thisɵ program does not use a lot of strin g  space. 
L ine 2 60 i n it ial izes the counter for the n u mber  of l i nes  in the 
output f i le. 

L ine 2 70 c lears the screen. L ines 2 80 to 3 1 0  pr int  the name 
of  the program and what it  d oes. This  is a n ice feature s ince it  
wi l l  inform the user that he  is  run n i n g  the proper p rogram. 
L ines 3 2 0- 3 3 0  prompt you for the i n put f i le  name. Lin e  340 
opens the f i le  for  i n put. L ines 3 5 0-400 prompt you for  the type 
of i n put f i le. If the fi le was created us ing  the BAS I C  editor, then 
reply with "Y".  I f  the f i le  was created with SC R I PS I T  or 
E LECTR I C  PE NC I L or another text ed itor, then reply with " N ". 
Addit ional P R I NT statements are used for doub le  spacin g. This  
makes the information on the C RT easier  to read. The use of 
the word F l  LESPEC was chosen because Rad io  Shack refers to 
Fl LESPEC th roughout the i r  documentation. Perhaps a more 
u n iversal p h rase wou l d  be F l  LE NAM E.  I n  l i nes  340 and 440 
there are spaces after each com ma. This  makes the statement  
easier to read than  if  it  were written with n o  b la n k  spaces. 

I n  order  to preven t  read i n g  past the end of f i le on the i n p ut 
fi l e ,  l i ne  460 checks for that con d it ion.  I f  the end of f i le  has 
been reached , then control i s  transferred to the end of the 
program at l ine 850 where both f i les are closed in  l ine 850 and 
the total n umber  of l i n es i n  the output f i le  i s  p ri nted i n  l ine 
870.  Th is  last m essage is  not n ecessary but does i n d icate that 
the program has com e  to a n ormal e n d  and lets the user know 
how many l ines  there are in the output f i le .  A lso,  the f i le  name 
is p rinted s ince it  wi l l  be used by the n ext program in  th is  
series ,  the S O RT program. Of cou rse , al l  good th ings m ust 
come to an end and so does this program in l i ne  880. 

wou l d  l i ke to make a gen e ral comment here about good 
programming  practices. I use b lank spaces in statements to 

make them more readable. I add remarks at the e n d  of l ines  
to d escr ibe what they d o. I add blan k remark l ines  betwee n  
groups o f  related statem ents. I p u t  o n ly o n e  statement o n  a 
l i ne  u n less it is actually logical ly more clear to put more 
state m ents on one l i n e. I try to n ot let any statement be longe r  
t h e n  6 4  characters s o  i t  can be v iewed more eas ily on t h e  C RT. 
I know that som e  people l i ke to write programs that are 
effic ient for the com p uter. These programs are gen eral ly 
d iffi cu lt  to read . I f  you wan t  to have a very eff ic ient program , 
then  I suggest that you com pact your program us ing  one of the 
many com pactin g  programs avai lable on the market. Then you 
can keep the original l i st ing  that i s  easy to read. 

N ow back to the program i n  l i ne  4 70. This  l i n e  gets the next 
l i ne  of data from the input  f i le.  Line 480 skips over any n u l l  
l i nes. SC R I PS I T  sometimes  creates n u l l  l i n e s  w h e n  a f i l e  i s  
saved on d i s k. Lin e  5 1 0  wi l l  strip off  the lead i n g  characters of  
each l i ne  if the f i le  was created by the BAS I C  ed itor. These 
lead ing characters are the statement  n u mber  and the s ingle  
quote remark character. Lin e  5 1 0  has  two parts to i t .  F i rst I f ind 
the s ingle quote with  the function I NSTR(  1 , A$  , " " ' )  which 
wi l l  return the location i n  strin g  A$ , start ing at  l ocation 1 , 
wh ere the first quote mark is foun d. I add 1 to it so I can get the 
f i rst character  of possib l e  val id data The second part of l i ne  
5 1 0  str ips off the l i ne  n u mber  and s ing le  quote by settin g  
strin g  A$  to that part o f  A$  that starts with the fi rst character 
after the s ing le quote. Now A $  contain s  good data. B ut f i rst I 
m u st stri p off any lead i n g  b lanks. This  is done in l i ne  5 30. l f th e  
first character i s  a b lank,  t h e n  l i n e  5 3 0  wi l l  strip it  off a n d  go 
back for another  look at the first character. The LEFTS(  A S ,  1 ) 
function return s  the leftmost 1 character i n  stri n g  A$.  The 
Ml D$( A$ , 2 ) returns a str ing of characters from string AS , 
start ing with the second character and e n d i n g  with the last 
character in  the str ing. 

Now that we have a l i n e  of data to process , we start 
process ing  it. Lin e  540 checks for comments and if  they are 
foun d  they are ignored and we go back to get t h e  n ext l i n e  of 
data from the i n put f i l e. L ine  5 5 0  calcu lates the length of AS. I 
use a separate variab le  for the length s ince it wi l l  be used 
several t imes i n  the fol lowing l i nes. L ine 5 60 checks for a 
reference. Lin e  5 7 0  gets the reference. The R I G HT$ ( A S ,  L - 1 )  
function retu rns the r ightmost L- 1 characters i n  A$ .  L ine 5 80 
removes lead ing  b la n ks from t h e  referen ce. L ines 5 90-600 
pr int the reference on the output file and on the C RT. S ince 
there i s  n oth i n g  e l se on a reference l ine ,  we go back to get the 
next l ine of data from the input f i le. 

N ow we get d own to bus iness. We m ust isolate the page 
n u m ber. Line 620 calcu lates the position in AS where the first 
semi-colon is.  Line 630 sets the variab le  PS to the page 
n u m b er. L ine 640 starts lookin g  for the n ext semi-colon. I t  wi l l  
start lookin g  a t  t h e  fi rst character after t h e  sem i-colon a t  the 
end of the page. This wi l l  be  the one at t h e  end of the I tem. 
Variable J wi l l  be the location of that semi-colon .  I f  there is no 
sem i-colon , then the l ine conta ins  an I tem only and n o  key 
words. I n  th is  case the variab le  J m ust be set to the length of AS  
p lus  1 .  

L ine  660 creates B $  that i s  the I tem and R eference. L ine  670 
removes lead i n g  b lanks. Lin e  680 checks to see i f the  I tem was 
b lank. I f  it was b lan k then we do not want to pr int anyth i n g  to 
the output f i le. B u t  we m u st now check for key words .  L ine 680 
assumes that there is  a lead i n g  b lank in  front of every I tern and 
Keyword in each l i n e. If we do have an I te m ,  then l ine  690 
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bu i lds  t h e  I te m ,  a l l  key word s ,  and reference. L ine  700 
removes l ead i n g  b lanks. Line 7 1 0  puts the data i n  the output 
fi le. Line 720 p ri nts it  on the C RT so the user can see what the 
data looks l i ke. Th is  also lets the user  know that the program is  
ru n n i ng. The extra few m i c roseconds  it  takes to print  the data 
on t h e  C RT are worth t h e  add itional i nformation to the user. 
L ine 7 3 0  cou nts the num ber  of output l i n es. L ine 740 checks 
to see  if we are at t h e  end of t h e  l i ne.  I f  so ,  we go back for the 
next l i ne .  I f  not , we must  t ry  to f ind more key words. L ines 750 
and 7 60 start search ing  for  t h e  e n d  of  t h e  next keyword. I f  a 
zero is retu rne d ,  l i ne 7 7 0  wi l l  set t h e  val u e  of J to one greater 
than the l e ngth .  Th i s  is as if  t h e  last key word was followed by a 
semi-colon instead of an e n d  of l i ne  character. L ine  780 
calcu lates the key word and adds a semi-colon and s pace to it. 
Li n e  790 removes lead i ng blanks. L i n e  800 p ri nts the key word 
and item and reference on t h e  output f i le. L i ne  8 1 0  prints the 
same to t h e  C RT. L ine 820 cou n ts t h e  number  of l i nes  goin g  to 
the output f i le.  Aga in  we m ust check for the end of the current 
l ine i n  l i ne 830 and if  fou nd go get the next i n put l i ne.  This 
p rocess i s  repeated u nti l  the end of f i le  is reached at which 
point  the program e n d s. N ow you can use  t h e  SORT program 

· to sort t h i s  output f i le.  

10  ' FROM KW/BAS 

20 TO CREATE A KEY WORD F I L E  


30 ' BY PETER ANSBACHER , 9 18 SOUTH RUSTIC ROAD , COLUMBIA , 

MO 6 520 1 

40 ' MAY 1 , 1 98 1 

50 ' THIS PROGRAM IS NOT COPYRIGHTED . 

60 YOU MAY USE IT IN ANY WAY YOU L I KE . 

70 ' ACKNOWL EDGEMENT OF ORIGINAL AUTHOR WOULD BE APPRECIATED . 

80 ' 

90 ' VAR IABL ES • 

100 ' 

1 10 ' A$ = ONE L IN E  OF INPUT F I L E  


1 20 ' B $  = ITEM ; REF 

1 30 C$ = ITEM ; KW ; REF 

1 40 ' F l $  = INPUT F I L ESPEC 

1 50 F2$ = OUTPUT F I LESPEC 

160 ' K$ = KEY WORD 

1 70 ' L = LENGTH OF A$ 

180 N = NUMBER OF L I NES  IN OUTPUT F I LE 

1 90 I , J  = TEMPORARY VARIABLES 

200 P$ = PAGE NUMBER 

210 ' R$ = REF ERENCE 

220 S = 1 = SKIP OVER STATEMENT NUMBERS 

2 30 = 0 = DO NOT SKIP OVER STATEMENT NUMBERS 

240 ' 

250 CLEAR 1 000 

260 N=0 

270 CLS 

280 PRINT " KW BAS" 

290 PRINT 

300 PRINT " TO CREATE A KEY WORD F I L E  F ROM  AN IR F I L E "  


3 1 0  PRINT 

320 PRINT " E NTER INPUT FI LESPEC 7 " 

330 L I NE INPUT F l $  


340 OPEN " I " , 1 ,  F l $  

350 PRINT 

360 PRINT " DOES THE INPUT FILE CONTAIN STATEMENT NUMBERS AND" 

370  PRINT " S INGLE QUOTES THAT HUST BE SKIPPED OVER ( Y  N )  7 " 
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380 LINE INPUT A$ 
390 s = 0 
400 IF LEFT$(  A$ , 1 ) = "Y"  THEN S = 1 
4 1 0  PRINT 
420 PRINT " E NTER OUTPUT F I LESPEC 7 " 
430 LINE  INPUT F2$ 
440 OPEN "O" , 2 ,  F2$ 
450 ' 
460 IF EDF ( 1 )  THEN 850  
470 LINE  INPUT # 1  , A$  
480 IF  A$  = " "  THEN  460 ' SKIP NULL  L INES 
490 ' 
500 ' SKIP OVER STATEMENT NUMBERS 
5 1 0  I F  S = 1 THEN A$ = HID$ (  A$ , INST R (  1 ,  A$ , " "' ) + 1 ) 
520 ' 
530 IF LEFT$ ( A$ , 1 ) = " " THEN A$ = M I D $ (  A$ , 2 ) 
GOTO 530 
540 I F  L EFT$ ( A$ , 2 ) = " . .  " THEN 460 ' SKIP COMMENTS 
5 50 L = LEN (  A$ ) 
560 IF LEFT$(  A$ , 1 ) <> " " THEN 620 
570 R$ = RIGHT$ ( A$ , L - 1  ) ' GET REF ERENCE 
580 IF  LEFT$ ( R$ , I ) = " " THEN RS = MID$ ( R$ , 2 ) 
GOTO 580 
590 PRINT #2 , " REFERENCE " ;  R$ 
600 PRINT " REF ERENC E " ;  R$ 
605 N = N + 1 ' COUNT NUMBER OF LINES  IN  OUTPUT F I L E  
6 1 0  GOTO 460 
620 I =  INSTR(  1 ,  A$ , " ; "  ) ' F I ND END OF PAGE 
630 P$ = LEFT$(  A$ , I - 1  ) ' PAGE N UMBER 
640 J = INSTR( I + ! , A$ , " ; "  ) ' F IND NEXT ; ·  
650 I F  J = 0 THEN J = L + 1 
660 B$ = MID$ (  A$ , I+2 , J - I - 2  ) + " ;  " + RS + P$ ' ITEM 
AND REF 
670 I F  LEFT$ ( B$ , I ) = " " THEN B$ = M ID$ (  B$ , 2 ) 
GOTO 670 
680 I F  J = I + 2 THEN 740 ' SKIP I F  NO I TEM 
690 C$ = MIDS ( A$ , I + 2 ) + " ;  " + RS + P$ ' ITEM ;  KW ; REF 
700 IF  LEFT$ ( C$ , 1 ) = " " THEN CS = M IDS(  CS , 2 ) 
GOTO 700 
7 1 0  PRINT #2 , CS 
720 PRINT C$ 
730 N = N + 1 ' COUNT NUMBER OF LINES IN  OUTPUT F ILE  
740 I F  J = L + 1 THEN 460  ' NO  MORE KEY  WORDS 
750 I = J ' FIND KEY WORDS 
760 J = INSTR (  I + l , A$ , " ; "  ) 
770  IF J = 0 THEN J = L + 1 
780 K$ = MID$ ( A$ , I + 2 ,  J - I - 2 ) + " ;  " 
790 IF LEFT$ ( K$ , 1 ) = " " THEN K$ = M ID$(  K$ , 2 ) 
GOTO 790 
800 PRINT #2 , K$ + 8$ 
810 PRINT K$ + B$ 
820 N = N + 1 ' COUNT NUMBER OF LINES IN  OUTPUT F ILE  
830  I F  J = L + I THEN 460  ' NO MORE KEY  WORDS 
840 GOTO 750 ' F I ND NEXT KEY WORD 
850 CLOSE 
860 PRINT 
870 PRINT N ; " LINES IN  OUTPUT FILE " ; F2$ 
880 END 

Description of SO RT Program 

The S O RT p rogram reads data from a f i le  on d is k  i nto 
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1.a 
costs

. 1
$ 299.95 a nd i s ..ɼ - - - - --.. 

Announcing 

AUTOGRAMMER. 

Now you can write the programs your business needs­

even if you have no programming experience! 
U nt i l  n o w ,  you e ither had to can u se Autog ra m me r  to g e n ­
h i re an expensive p rog ra m m e r  e rate c u stom p rog ra m s .  It 's  so 
to c u stom ta i l o r  e x i st i n g  soft­ s i m ple ,  a n y o n e  c a n  beco me an 
ware to y o u r  b u s i ness,  or e l se Autog ra m m e r  q u i c k l y  a n d  
try to a d a pt y o u r  b u s i ness to eas i ly .  
someone e l se's software. The A u to g ra m m e r  a l lows y o u  t o  
c lassic d i l e m ma of the s q u a re p r i n t  fro m scree n with  o n e  s i m ­
peg i n  the ro u n d  h o le.  p l e  com m a n d  or l i st t h e  e nt i re 

But  now there's d ata base. The opt ional  R e po rt 
Autog ra m m er. Software d e­ G e n e rator a l l ows y o u  to o rga n­
sig ned to let n o n - p rog ra m m e rs ize and then re port from the 
g e n erate thei r own p rog ra m s .  d ata base in the format you 
N o  n e e d  for progra m m i n g  c h oose. 

---- • •  ---­k n o w l edge.  No n eed to Autog ra m mer by R o k l a n  
l earn a n y  progra m m i n g  
l a n g uage. Al l y o u  h ave ava 1 1 a b l e  for Ta ndy 
to k n o w  a re the needs .­
o f  y o u r  own b u s i ness.  

EASY! 
Autog ra m m e r  i s  a s  easy to 

u s e  as a typew riter, yet s o  pow­
e rf u l  it puts al l  the m u scle of 
your c o m p uter r ight at y o u r  
f i ngert i ps.  M a n y  a p p l icat i o n s  
req u i re o n l y  1 0 o r 1 5 m i n utes t o  
c o m p l ete. W h at y o u  ty pe o n  the 
scre e n ,  Autog ra m m e r  turns 
i nto a mac h i ne-la n g uage p ro­
g ra m  that's ready to ru n .  

V E RSATILE! 
Autog ra m m e r  has th ousands 

of  a p p l icati o n s  for b oth busi­
ness a n d  perso n a l  need s .  
I nve ntory record s ,  s a l e s  a n d  
ea r n i n g s  p roject i o n s ,  t a x  c a l c u ­
lati o n s ,  fo recasts,  e m p l oyees 
f i les,  stock ma rket a n a l y ses. 
U s i n g  Autog ra m m er,  y o u  can 
c reate even c o m plex prog ra m s  

s u c h  a s  trac k i ng i n ventories,  
a d d i ng p u rchases. s u btract i n g  
s a l e s ,  c red i t i n g  acco u nts, 
re port and adj u st for d a i ly 
sal es, add back to i nventory, 
make adj ustments for c red its, 
d efects, s h i p p i ng c h arges, a n d  
m u c h  m ore. Havi ng t h i s  k i n d  of 
vital  i nformat i o n  ava i lable can 
s i m p l ify b u s i ness decis ions and 
save y o u  m o ney.  

FLE XI BLE! 
As y o u r  needs c h a ng e ,  

Autog ra m m e r-generated a p p l i ­
cat i o n s  ca n easi l y  b e  rev i sed,  
u pd ated , expanded,  o r  com­
b i ned.  Autog ra m me r  writes f i n­
i s h e d ,  sta nd-alone p rogra m s  
w h i c h  d o  n o-. req u i re Auto­
g ra m mer for ru n n i n g .  They 
work f i rst ti me ,  every t i m e .  
Eve rybody i n  y o u r  o rg a n izat i o n  

TR S-80* model  1 1  a n d  
soon for m o d e l s  I ,  1 1 1  

a n d  C P/ M  vers i o n s ,  with oth e r  
vers i o n s  soon to c o m e .  
O pt ional  Report Generator, 
$ 1 99.00, for i n-depth re port i n g  
f ro m  the data base. 

LET'S FACE IT. 
N o body k n ows y o u r  b u s i ­

ness l i ke y o u  d o .  With 
Auto g ra m m er, y o u  can write 
your o w n  prog ra m s  a n d  g a i n  
c o ntrol o f  y o u r  o w n  b u s i ness 
by g e nerat i n g  exactly the 
i nform ati o n  y o u  need. 

Autog ra m m e r  for T R S-80* 
model  1 1  is ava i l a b l e  from H & E  
C o m putronics I n c. a n d  ot h e r  
m aj o r  d i str i b utors a n d  dealers 
nati o n a l l y .  

T h e  e n d  o f  t h e  square peg i n  
the round hole. 

' Registered trad e m a rk of Tandy Corp.  

Roldan 


1 0600 W. Higgins Road, Suite 200, Rosemont, Illinois 60018 
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PRINT 
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THI S  (Y/N) 

410 

460 

80 ' ACKNOWLEDGEMENT OF ORI G I NAL AUTHOR WOULD BE APPRECIATED . 

8 1  ' NOTE : THE ASSEMBLY LANGUAGE ROUTINE  ORIGINALLY CAME FROM 

RADIO SHACK TRS - 80 MICROCOMPUTER NEWS , JULY 1 980 . 

300 

440 PRINT " ENTER OUTPUT FILESPEC ? " 

6 50 PRINT N ; " LINES I N  OUTPUT FILE " 

830 I 5  = USR ( VARPTR ( I 9 (  0 ) ) ) 
840 RETURN 

860 DATA 205 , 12 7 , 10 , 94 , 3 5 , 86 , 23 7 , 8 3 ,  1 9 , 2 55 , 3 5 , 94 , 35 , 86 , 2 37 , 83 
8 70 DATA 2 1 3 , 255 , 33 , 0 , 0 , 34 , 2 1 1 , 25 5 , 237 , 9 1 , 2 1 1 , 25 5 , 203 , 59 , 1 75 
880 DATA 203 , 58 , 48 , 2 , 20 3 , 2 5 1  , 237 , 83 , 2 1 1 , 25 5 ,  1 22 , 1 7 9 , 200 , 42 , 1 9 
890 DATA 255 , 23 7 , 82 , 34 , 207 , 2 5 5 , 3 3 , 0 , 0 , 34 , 205 , 25 5 , 42 , 20 5 , 2 5 5 ,  

memory, sorts it a lphabetical ly, writes it  back out disk 
to another f i le .  The maxim u m  n umber of l ines read i n  i s  2000. 3 1 0  PRINT " HIGH MEMORY MUST BE SET TO 65279"  
The total n u m ber of characters read in  m u st not exceed 
29 ,000. These l imitations can changi n g  
C L EAR and D I M  statements in 

L ine 2 1 0  reserves 2 9 ,000 bytes strings. This value m ay 
be adjusted u p  or down. L ine 220 defines a l l  variables startin g  
with A and I through as being  i nteger variables. This is 
impe rative for proper execution of the asse m bly language sort 
routine. Line 230 defines the maximum n u m ber of lines that 
can be read from d i sk. This  value may be changed up or down. 
L ine 2 40 clears the C RT. Lines 2 50-3 70 p rint  the name 
program, its purpose, and a reminder  that h igh 
be set to 65279 for a 48 K system. I f  h i gh is not 

320 PR NT 
330 PRINT "HAS BEEN DONE ?"  ; 
340 L I NE INPUT A$ 
350 IF LEFT$(  A$ , 1 ) <> "Y" THEN STOP 
360 PRINT 
370 PRINT " LOADING SORT ROUTINE , PLEASE WAIT 
380 GOSUB 680 ' LOAD SORT ROUTINE  
390 PRINT 
400 PRINT " E NTER INPUT F I LESPEC ? " 

LINE I NPUT F l $  
420 OPEN " I 1' , 1 ,  F l $  
4 30 PRINT 

properly set, t h e  program stops. L ine  3 80 cal ls the subroutine 
that wil l  load the assembly language sort rout ine. Lines 
4 60 p rompt for the f i le  names and open the files. Lines 
5 30 read the  data from disk. Lin es 540- 5 5 0  calculate and print 
the n umber of l i nes read in .  Line 5 70 calls the sort subroutine. 
L ines 5 90-6 3 0  write the sorted data to d i s k. L ines 
pr int the  total n u m ber of l ines written to d isk  and print  
output file name. L ines 6 70-770 load the  assembly language 
sort routi n e  into core. L ines 790-840 call the assembly 
language sort routine. 

You may n ot make any cha n ges in l i nes 800-840. These 
statem ents must remain unchanged. This  sort routin e  wi l l  sort 
400 l i nes of data in less than 3 seconds. 

10 ' F ROM SORT/BAS 
20 ' TO SORT A F ILE 
30 ' MAX 2000 LI NES 
40 ' BY PETER ANSBACHER,  9 1 8  SOUTH  RUSTIC ROAD , COLUMBIA , 
MO 6520 1 
50 ' MAY 1 , 1 98 1  
60 ' THIS PROGRAM I S  NOT COPYRIGHTED . 

450 LINE  INPUT F2$ 
OPEN " O "  , 2 ,  F2$ 

470 I = 0 
480 LINE INPUT # l , A$ ( I )  
490 I F EOF ( l )  THEN 520 
500 I = I + 1 
5 1 0  GOTO 480 
520 ' 
530 CLOSE 1 
540 N = I + 1 
550 PRINT N ; " LINES READ IN"  
560 PRINT " START O F  SORT" 
570 GOSUB 800 ' SORT DATA 
580 PRINT " END OF SORT" 
590 FOR I =  0 TO N - 1  
600 PRINT #2 , A$ ( I )  
610 PRINT A $  ( I )  
620 NEXT I 
630 CLOSE 
640 PRINT 

' YOU MAY USE I T  IN ANY WAY YOU L IKE . F2$70 
660 END 
670 ' TO LOAD SORT ROUTINE  
680 DEFUSR = &HF F00 82 ' 

90 ' 690 DIM I 9 ( 2 )  
100 ' NOTE : HIGH MEMORY MUST BE SET TO 65279 700 I6  = 0 
1 10 ' 710 F O R  I 7  = 1 TO 203 

1 20 ' 720 READ I 8  

1 30 ' VARIABLES : 730 I 6  = I 6  + I8  

1 40 ' 740 POKE I 7  - 2 5 7 , I8  
1 50 ' A$ ( )  = ARRAY OF LINES TO SORT 750  NEXT I 7  
1 60 ' F l $  = I NPUT F I LESPEC 760 I F  I 6  <> 25337 THEN STOP 
1 70 ' F2$ = OUTPUT F I LESPEC 770 RETURN 
1 80 ' N = NUMBER OF LINES READ 780 ' 
1 90 ' I 5 , I 6 ,  I 7 , I8 , I9 = TEMPORARY VAR IABLES FOR SORT 790 ' SORT DATA 
ROUTINE 800 I5 0= 

8 10 I 9 ( 0 )  = N 

2 10  CLEAR 2 9000 820 I 9 ( 1 )  = VARPTR ( A$ ( 0 ) ) 
200 ' 

220 DEFINT A , I - N  
230 D I M  A$ ( 2000) 

' 240 CLS 850 
2 50 PRINT " SORT/BAS" 
260 PRINT 
271 PRINT ' TO SORT A F ILE"  
280 PRINT 
290 PRINT " *  * * W A R N I N G * * * "  34 
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• Copy 
Disk 

special price' 
wirh Mod I . 

lm1.JEHSBFT 

special price! 

" I  bel ieve Super Uti l ity or  Super 
Uti l ity P lus sho u ld be present 
at every serio us TRS- 80 disk 
insta l lation." 

(We d id n't  say th i s ;  Pau l Wiener  d id  in  80 M icro­
com puti ng ,  J an .  '8 1 . . .  but we sure agree with him!) 

Get Yourself a "Super'' Utility from 
the most powerful software vendor. 

8 / 3 1 / 8 2  - L A S T  D A Y  ORDERS A C C E PT E D  AT T H I S  LOW P R I C E  - HURRY 


N OW AT SPECIAL PRI CES: 

Super Utlllfy9 

• Mod I. single densiry only 
• 24K machine language 
• Zap . 
• Purge 
• Formor 
• Special formor 
• Formor wirhour erase 
• Disk copy 
• Special disk copy 
• Tope copy 
• Disk repair 
• tv\emory uriliry 
• Prorecred disk 
• MOf\E 

• |2Q Q5 
(fl.educed from i4QQ5)

*While they tast' 

Dea lers! Place you r  orde+!J now at th is 


Quick fix• 
• Mod I. single densiry only 
• Zap 
• Purge
• Formor 
• Formor wirhour erase 

• repair
• f\ecover killed files 
• tv\emory uriliry 
• TRS DOS. New DOS + (2 1 ) only
• MOf\E 

• |1 QQ5 
(fl.educed from |J4Q5)

*While they last' 

SuperUrtllfy Plus 
You heard obour ir' You read obour 

ir ( 80 Microcompuring). Now ger rhe 

"codilloc" or a 

Comparible and Mod I l l .  

and all rhe currenr operoring sysrems' 

Copy files from any DOS ro any DOS. 

Mod I or 111. withour converting' 


• Zap 
• Purge 
• Formor 
• Special Formor 
• Formor wirhour erase 
• Disk copy 
• Special disk copy 
• Tope copy 
• Disk repair 
• tv\emory
• File Uflliry Configurable Sysrem 
• MUCH MOf\E 
• Mod I & Mod I l l  on Some Disk 

• 	i49 95 
(fl.educed from |1  2495) 

• t • •  
1 1  500 STEMMONS EXPRESSWAY. SUITE 1 25 

DALI.AS. TEXAS 75229 
PHONE {21 4) 484·29711
MICAONET 701 30.203 

DEALE R I NQUI R I E S  I NVITE D 
POWE"50FT IS A DIVISION OF BREEZE/QSO, INC. FOREIGN ORDERS ADD $1 0 
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20 ' TO MERGE ALPHABETICALLY 2 TO 14 F I LES INTO 1 F ILE  

30 • BY PETER ANSBACHER , 9 1 8  SOUTH RUSTIC ROAD , COLUMB I A ,  

60 • ACKN1WLEDGEMENT OF ORIG INAL AUTHOR WOULD BE APPRECIATED .  

70 • 

N O  LINE  I N  ANY F I L E  CONTAINS J UST A CHR$ (255)  . 

200 ' 3 .  AT LEAST 2 INPUT F I LES ARE SPECI F I ED . 

2 1 0  ' 4 .  THE PROPER NUMBER O F  F I LES HAVE BEEN SPECIF IED 

220 ' WHEN BASIC WAS LOADED . 
230 I 

400 LINE  INPUT F$ 

each BAS I C  statement  on one l ine for more readabi l ity, and to 
pr int  l i ne  num bers for each l i ne  in case the f i le does not 

33 

255  

3 10 PRINT "TO MERGE ALPHABET ICALLY 2 TO 14 F I LES INTO 1 F I L E "  

" 

390 PRINT " E NTER INPUT F I LESPEC OR <ENTER> FOR NO MORE ? " , 

900 DATA 203 , 255 , 42 , 20 3 ,  255 , 237 , 9 1 , 2 1 1 , 255 , 2 5 , 34 , 209 , 2 55 , 235 , 

910 DATA 0 , 0 , 2 5 , 2 5 , 2 5 ,  229 , 23 7  , 9 1 , 203 , 2 55 , 33 ,  0 , 0 , 2 5 , 2 5 , 25 , 237 
920 DATA 7 5 , 2 1 3 , 2 55 , 9 , 23 5 , 22 5 , 9 , 229 ,  2 1 3 ,  1 4 , 0 , 126 , 7 1 , 26 ,  1 84 , 48 
930 DATA 3 ,  1 4 ,  1 , 7 1 ,  1 75 ,  1 76 , 40 , 25 ,  1 97 ,  1 9 , 3 5 , 78 , 3 5 , 70 , 197  , 225 
940 DATA 235 , 78 , 3 5 , 70 ,  1 9 7 , 22 5 ,  1 93 , 26 , 1 50 , 56 ,  1 0 , 32 , 39 ,  1 9 ,  3 5 ,  1 6  
9 5 0  DATA 246 , 203 , 65 , 32 , 3 1 , 209 , 22 5 , 6 , 3 , 78 ,  235 ,  1 26 , 1 1 3 , 23 5 ,  1 1 9  
960 DATA 35  , 1 9 ,  1 6  , 246 , 42 , 2 1 1 , 255 , 23 5 , 42 , 20 3 , 255 ,  1 7 5 , 23 7  , 82 , 34 
970 DATA 203 , 2 55 , 48 ,  1 44 , 24 , 2 , 20 9 , 225 , 42 , 20 5 ,  255 , 1 7  , 1 , 0 ,  1 75 , 2 5 
980 DATA 34 , 20 5 , 2 5 5 , 2 37 , 9 1 , 20 7 , 2 55 , 23 7  , 82 , 2 1 8 , 58 , 255 , 195  , 24 ,  

Description of the ME RG E  Program 

The M E RG E  p rogram wi l l  m erge from 2 to 1 4  sorted f i les 
into one f i le.  Before us ing th is  p rogram , you m ust properly set 
th e m ax i m u m  n u m be r  of f i les to use when you load BAS I C .  Th e 
defau l t  number  is th ree. Th is  program is pr imari ly a stand alone 

L ines  10- 2 3 0  are comm e n ts about the program that are self  
explanatory. L ine 240 clears 4000 bytes of storage for strings. 
Th is  wi l l  a l low for a m axim u m  of 1 5  f i les each with a string of  
2 5 5  characters. L ine  250 d ef ines a l l  variables as integers. Th is  
is done to speed u p  execution t ime.  Li n e  2 6 0  sets u p  an array 
to hold the current l i ne in  each f i le.  L ine 280 clears the C RT. 
L ines  2 90-4 5 0  pr int  the p rogram nam e ,  p u rpose, and get the 
names of a l l  the fi l es. Unes 480- 5 00 get the fi rst l i nes from 

2 70 I 

280 CLS 
290 PRINT " MERGE/BAS" 
300 PRINT 

320 PRINT 
330 PRINT " ENTER OUTPUT F I LESPEC ? 
340 L I NE INPUT F$  
350 0PEN " 0" , 1 ,  F$ 
360 FOR I = 1 TO 1 4  
370 F$  = " "  

380 PRINT 

4 10 I F  F$ = " "  THEN 
420 OPEN " I " ,  I +  1 ,  F$ 
430 NEXT I 
440 I = 1 5  
450 N = I -

460 I 

470 ' GET F I RST L I NE FROM EACH F I L E  
480 FOR I = 1 T O  N 
490 GOSUB 690 
500 NEXT I 
5 10  I 

520 ' F I ND SMALLEST 
530 J = 1 
540 FOR I = 2 TO N 

program. 

each f i le. L ines 5 3 0- 6 5 0  f ind the smal lest l i ne  from each f i le 
and write it  out to d i sk. Th is  p rocess i s  repeated u nt i l  the end of 
all the i n put  files are reac h ed.  L ines  690- 7 3 0  get the next l i n e  
from t h e  des i red f i le. I f  t h e  end o f  f i le i s  sense d ,  t h e n  t h e  valu e  
returned is  C H R $ ( 2 5 5 ) .  

450 

550 IF A$ ( I )  >= A$ ( J )  THEN 570 
560 J = I 
570 NEXT I 
580 I = J 
590 IF A$ ( I )  = CHR$ (255 )  THEN 640 
600 PRINT # 1 ,  A$ ( I )  
6 1 0  PRINT A $  ( I )  ' FROM MERGE/BAS 10 

M O  

620 GOSUB 690 
630 GOTO 530 
640 C LOSE 65201  


Tfl I S  PROGRAM I S  NOT  COPYRIGHTED . 
40  
50 

650 END • 

' YOU MAY USE IT IN ANY WAY YOU L I KE . 660 I 

670 ' SUB TO GET NEXT L I NE FROM F I LE # I 
680 ' RETURNS A$ ( I )  = NEXT L I NE OR CHR$ ( 2 5 5 )  IF EDF 

' -VARIABLES  690 I F  EDF ( I + 1 ) THEN 72080 
90 • 700 LINE INPUT # I + 1 ,  A$ ( I )  


100 • 7 1 0  RETURN 

1 10 ' A$ ( 1  1 4 )  = LINE  F ROM EACH INPUT F I L E  720 A$ ( I )  = CHR$ (255 )  
-

1 20 ' F$ = F ILESPEC 730  RETURN 
1 30 ' N = NUMBER OF INPUT F I LES  
1 40 • 

1 50 ' ASSUMPTION S :  Description of the L I  ST Program 
. - - - - - - - - - - - -1 60 

The L I ST p rogram is  a stand-alone p rogram that l i sts ASC I I1 70 • 
f i les o n  the l i ne pr inte r. ASC I I  f i les can be  created with the180  ' 1 .  ALL  F I LESPECS ARE VAL I D  
BAS I C  comman d SAVE" F I L E NA M E " ,A which wi l l  save the 
program i n  ASC I I  format in stead of compressed format. I t  

190  ' 2 .  

alows you t o  specify t h e  n u m ber o f  characters per l i n e , to pr int  

contain any l i n e  n u mbers.240 CLEAR 4000 
250 D E F I NT A - Z S ince  this p rogram was original ly written and copyrighted 

260 DIM  A$ ( l 4)  by Radio S hack, I wi l l  refer you to the copy of the original 
continued on page 42 
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LYN N 'S A/ R SYSTEM 
1 2  Integrated Accounts Receivable Programs 

Tested In Service For Over 3 Years 
User's Comments: • menu drive n •  increased cash flow• saved over 50 hours a month in secreta rial hours • almost completely 

e l iminated bi l l ing errors • phone supported-ask for Ron.  

LYN N 'S AI R SYSTEM WILL 
• tel l  you what percent of sales an account 1s  to total sales 

by month 

• tell  you what percent of air an account is 

• print mail ing labels for your accoL>n!<; 

• print statements at any time you wa nt t hem (either i ndividual 

or al l  accounts) 
• print alphabetical hardcopy of accounts and a.:count numbers 

• print al l  items sold for month 
• alphabetical sort of items sold by month 

• this set of programs can be custom modified by you or us 

• AND MUCH MOREi i 

AG I N G  R E PO RT FO R LYN N 'S A/ R SYSTE M 
Agi ng Report 0 1 13 1 182 Page 1 
Account Current 30-60 Days 60-90 Days 90+ Days Total 
ABC Inc. $ 249.00 $ 65 .20 $ 0000 $ 0000 $ 31 4 .20

0000 84 . 40 
97 .75
0000 

Totals $346.75 $ 1 49.60 1 65 .20 345.00 $ 1 .006 55 
Aging reports can be compiled on a daily, weekly or monthly bases. 

LYN N 'S 
·LEDG E R  SYSTEM 

•Phone Supported Ask For Rone 

• saves hours of posting 10 general ledger • a lmost 
completely el iminates mathematical errors • menu driven • 

200 expense fields • wi l l  handle 1 .000 checks a month • wi l l  
pri nt  checks with option to enter  handwri1ten c hecks • wi l l  

do reconcil iation statement with ha rdcopy • wil l  print 

hardcopy of field tota ls both by month. year to date and end 
of year • automatic account n umbering • automatic field 

entry • wi l l  print hardcopy of checkbook registe r •  debit and 

credit memo entry • alphabetical ha rdcopy of accounts 
payable and account  numbers (machine lang uage sort.  very 

fast) • AND MUCH MORE! • 

Accou nt Rece iva ble System 
Account Receivable Ag i ng Report 
Checkbook Ledger System 
Wel l 's Data Base Ma nager 
Add $ 2 .00 Freigh t  a nd Handl ing 
Illinois Residents Add 6% Sales Tax 

Send S 1 0.00 Per System 

For Printouts and Documentation. 

Credit Given on Order 

$4995 
$2000 
$6995 
$3995 

Equ ipment Needed: 48K Mode l I or I l l ,  
Lineprinter, 2 D isk Drives. 
The above programs will work on TRSDOS 1 .2 and 
1 .3  for the Model Il l .  . N EWDOS. NEWDOSao. 
NEWDOS80 V2.0. LOOS and MU LTIDOS for the 
Model I a nd I l l .  

DATA BAS E MANAG ER 
BY WELLS 

perfect tool for storing a nd mainta i ning mai l ing l ist. 

i nventories. menus. collection records. a ruc le references. 

i mportant dates. c l ient records • all functions menu driven • 
easy to interface to word processors and commu nication 

programs • sort in  ascending or descending order (fast 
machine language sort )  • compact storage with minimum 
overhead • go from data base to visicalc and return • sort and 

select visicalc l ines! !• i nterface to Radio Shack's "advanced 
stat istical package" 

Ț ····· - . ,.._ . ..
Ċ.,., , ,.., ,  ...., 

LYN N  COMPUTER SERVICE 
... . .. 

683 1 W. 1 57 St. 
Tinley Park. Il l inois 60477 

(31  2 )  429- 1 9 1 5  
TRSBO and TRSOOS are trademarks of TANDY CORP NEWOOS and NEWOOS80 ..;tre trademarks of APPARAT INC LOOS os a trademark of LOGICAL SYSTEMS INC 

• print invoices 

• tell you your air total. number of invoices outsta nding. 

average per i nvoice 

• 1el l  you at any time how many invoices an i ndividual 

account  has open, the total amount owed. the average per 

invoice. t he invoice date. and then. i nvoice amount 
• total sales on account for a given month. number of invoices 

sent, average sale per i nvoice 

• how much an account purchased duri ng month. how many 

invoices were sent average invoice for month 

Old Co. I nc.  

New Co. I nc .  
1 65 .20 0000 249.60

0000 0000 0000 97 .75 
00 00 00 00 345.00 345 00 Deadbeat Inc. 
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J oseph 

This m o n t h ,  I am going  t o  begin a series o f  program 
reviews. 

D IAG N O ST I CS ROM 

From: Rad io Shack 
System requ i rements: Any system. 
S u pp l ied on :  ROM Pack. 
Disk  com patib le :  probably not. 
Price: $ 2 9. 9 5  

T h e  D IAG N O STICS ROM for t h e  Color Computer tests 
a l l  of the non-d isk funct ions on the Color Com puter. These 
tests i nc lude :  

1 )  A test  of the BAS I C  ROM (C RC check) .  
2 )  A test o f  t h e  Extended BAS I C  R O M  (also a C RC check) .  
3)  A q u ick RAM test. 
4) A long RAM test. 
5) A video test. 
6) An RS2 3 2  test. 
7) A sound generation test. 
8) A cassette test. 
9) A keyboard test. 
1 0) A joystick test. 
1 1 ) A pr inter test. 

The des i red  test is selected from a gen e ral  menu .  
The ROM tests perform a C RC (Cyc l ic Redu n dancy 

C heck) of the ROM c h i p ,  and the resu l t  is d isp layed. 
U n fortu nately,  s imply knowing the resu l t  i sn ' t  enough to 
d eterm i n e  whether or not you r  ROMs are stil l  correct. You 
need to contact a RAD I O  S HAC K store to get the correct 
values. The n ,  you can compare your values with the ones 
given by the store. Why wou l d  they do it  that way ? One 
explanation cou l d  be  s i mple  mal ice. The probable reason is 
that the software o n  the ROM c hips wil l  u n d ergo occasional 
modificatio n ,  changing the C RC result. Rather  than pu b l ish­
ing  resu lts t.h at m i gh t  become i ncorrect ,  they s ide-stepped 
the e n tire p roblem. Frankly, I th ink  it wou l d  have been 
m uch b ette r to l i st  the currently known val u es (a long with 
ident ifying serial  n u m bers i f  any) , and exp la in  that the 
newer C RC values have to be gotten from a Rad io Shack 
store. 

The RAM tests-wel l ,  they test RAM. These tests wi l l  
accomodate the 4K ,  1 6 K ,  or 3 2 K  systems.  The quick test 
takes 40 seconds in a 4K syste m ,  somewhat over 3 m i n u tes 
in a 1 6 K system. The long test requ i res 1 5  m i n utes for a 4 K  
system , a n d  about 4 hours for a 1 6  K system !  

I fou n d  the Video test to be kind of si l ly. I t  d i sp lays a l l  of 
the c haracters , then proceeds to d is p lay 2 faces , then 1 ,  
then 4 ,  ad nauseum. Wel l ,  the booklet d id say the tests 
were s u p posed to be "entertain i ng. "  I su ppose you could 
b e  sure that the video d i s p lay is  correct i f  it looks O K. O n ly 
the first pa rt of th is test is of any real value. 

The R S 2 3 2  test wil l  verify t hat RS2 3 2  port i s  work ing  (at 
u p  to 4000 Baud). There is one catch: you have to get a 

Rosen man 

s pecial  cab le  that shorts out the transmit ,  receive , and  
status p ins  (everyth ing except the ground) .  I f  th is  special  
connector is not present ,  the program wil l  d i sp lay " RS"2 3 2  
PO RT BAD " ,  even though i t  m i gh t  not be.  I f  you ask m e ,  
s ince t h e  ROM pack costs $29.95 ,  they could have 
afforded to th row in a test cab le.  U n less you i n tend to 
p u rchase th is cab l e ,  you had better pass th is test u p  ( I  
made m y  own cab l e ! ) .  The RS2 3 2  port i s  optiona l ly used 
with either a printer and/or a modem. 

The Sou n d  Test ,"  a sou nd test. Of course,  a l l  i t  does is  
"sou n d  off" (enough with the puns  al ready) . This test 
requ i res "operator partic ipation . "  The test produces a s i ne  
wave that runs  the gam u t  of  the com puters avai lable range 
(the 6 bit test) , then a s ingle bit h igh frequency pu lse. If  it  
sounds OK, it  probably is  OK. 

The cassette test wi l l  write out a data b lock conta in ing 
every poss ib le  byte (0 to 2 5 5) .  The n ,  the b lock is read back 
in  and com pared to the correct val ues. A "CASSETTE 
G O O D "  or " CASSETIE E R RO R "  message wi l l  be d isp layed 
depending  on the resu l ts. Of cours e ,  you m ust load a 
cassette i n to the recorder ,  and  rewi nd  the cassette after 
the write p hase. 

The keyboard test i s  another  "operator part ic ipation" 
test. You type on the keyboard and the s cree n f i l l s  with " 
whatever va lue was typed. H itting b rea k wi l l  return  to the 
m e n u. The E NT E R  key, C LEA R key, and S PAC E key a l l  
d i sp lay the i r  respective names when typed. 

The J oystick test i s  another one of those "strange" tests. 
Each joystick wi l l  cause a specif ic color to d i sp lay on the 
screen. B y  movin g  the joysticks arou n d ,  you can " paint t h e  
screen". The resolution· i s  s e t  so that every value the 
joystick can produce is represented by a screen locat ion.  

The last test is the printer test. Th is test wi l l  send eve ry 
_pr intable  val u e  ( from 2 0 H  to 7 FH) to the pr inter. I t  requires 

a " stan dard " serial pr inter (300 Baud) .  

Evaluation: Shou ld  you get th is  p rogram ? Wel l ,  I personal ly 
feel that the ask ing price is a b it h i gh (you f igure out what 
the price wou l d  be if  you reset the h igh ord e r  b it ! ) .  O f  
cou rse ,  the p rogram i s  o n  t h e  more expens ive ROM pack. 
It is important to have some k ind  of system d iagnostic test ,  
to period ical ly verify the cond ition of you r  com puter. A l l  
th i n gs cons idered , the d i agnostic program is  reasonably 
useful .  U n less you know of a better program (or i nten d  to 
write one) , th is program serves a necessary fun ction. The 
greater the f requency of compute r use, the greater the 
need to insure that the computer is function ing  normal ly. 
The bottom l ine  i s ,  the program wi l l  verify the Color 
Computer's  operation. 

G H O ST G O B B LE R 

F rom: Spectral Associates , 1 4 1  Harvard Avenue ,  Tacoma, 
WA 984 6 6 ,  206- 5 65-8483 
System requ i rements: 1 6K n o n-extended or extended 
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BAS I C ,  and J oystick. 
S u pp l ie d  on:  Cassette. 
D isk  compat ib le. Yes. 
Price: $ 2 1  . 9 5  

Th is  game is  very s im i lar  t o  PAC-MA N.  Let me say a t  the 
outset that it i s  V E RY wel l  done.  S i n ce PAC-MAN is so wel l  
known , I n eedn ' t  go i n to an explanation of how t h e  game 
works. The visual d i sp lay is excel lent ,  the  sound i s  
ap pro priate. The net effect i s  one of  a "  s l i ck"  arcade game. 
This program has all the " extras " you wou l d  expect from a 
qual ity game. There is special bonus scor ing,  as wel l  as 1 6  
progressively d iffi cu lt  levels of p lay. S ince this program i s  i n  
machine lan guage, everyth ing happens fai rly q u ickly. The 
i nstruct ions describe how to save the program to d i sk  (if 
you have a d i sk) .  S pectral Associates i nc luded several 
copies on both s ides of the cassette tap e ,  so the chance of 
gett ing  an u n usable copy is remote. 

A lthough this game was not exactly s low, I fe lt that the 

" real  time." you are waiting, creatures m ight 
plotting  against  you ! (You can freeze the action by us ing 
the S H I  FT-@ combination) . The d u n geon has 
floors, each of which i s  p rojected onto the screen. 
graphics used are not h igh resol ution , but they appear 
q u ickly. Each image forms a workable map through which 
you guide you r  character. S pecial u nknown o bjects appear 
as p u rp le  b locks (the wal l s  are all yel low, and monsters are 
red) . The sou n d  re inforces the action as the 
progresses (you can hear the echo growing more d i stant as 
you fal l  through the trap door !) . You move aro u n d  by us ing  
the  arrow keys. You  can choose to  p lay the game as  either a 
Magician or as a Warrior. The i nstruction manual  i ncl
ample detai l s  ( i n l u d i n g  d etai ls of the 1 0  d ifferent  types of 
monsters that m ight attack you ,  a n d  the 7 
weapons) .  I n  addit ion to the motion com mands 
5 special  commands. With these com mands , yɻu can 
over wal ls with you r  magic carpet, or br ibe a monster. 

Evaluation: A very classy adventu re. O nce aga i n ,  I feel that 
one of its strongest points is that it clearly " belongs"  on the 
Color Comp uter. I f  adventure games are "your thing," try 
this one out. There are many areas in which adventure 
games could be "enhanced ". Some of you m ight be fami l iar 
with the adventure game "ZO R K ". The sophist icated 
command l i n e  parser and syntax analys i s  section (the 
rout ine that al lows you to type in norm al E n gl i sh sentences) , 
adds a great d eal to adventure games. The prob lem i s ,  you 
need A G R EAT D EA L  of memory. S C E PT E R  O F  KZ I RG LA 
barely fits i nto the 1 6 K  Color Computer. My on ly reservation 
is with the speed of p lay. Enough hap pens dur ing  the 
course of the game,  that small de lays are i n evitab le. The 
solution ?  Try the h igh speed PO K E  patch (descri bed a bove) 
after the p rogram is loaded. I t  works l i ke a charm. Of 
course ,  the monsters can n ow scheme at doub l e  speed as 
well. 

Th is issue m arks the begi n n i n g  of a series of Color 
Computer software reviews , wh ich wi l l  i nclude both Radio 
Shack and independant software. A computer i s  only as 
useful as the software that can be run on it ,  and the Color 
Computer should be judged a long with qual ity software. I 
have written to a n u m ber of software compan ies request ing  
cop ies of  the i r  p rograms for review. Many have responded 
with some of their  offer ings. Both S pectral Assoc iates and 
The Rainbow Connection were k ind enough to p rovid e  
sam ples o f  their  programs. N ee d less t o  say, Rad io Shack 
doesn ' t  p rovide eval uation copies of their  software. For the 
upcom i n g  issues,  I intend to review one Radio Shack 
program,  and several " i n dependents".  I n  this way, I hope 
that a l l  of  us  "Color Computer U sers" wi l l  b en efit by 
learn ing about what software is  avai lable.  I f  YOU have a 
product for the Color Computer, or wish to know about a 
prod uct,  p lease write to Computron ics and let me know 
about it. 

J oseph Rosen man 
3 5-91 1 6 1 st Street 
F lush ing ,  New York 1 1  3 5 8  • 

game could have been somewhat faster. With that i n  m i n d ,  
I can pass on a l ittle  tri ck. A s  I have mentioned i n  an earl ier  
issu e ,  there is  a special i nternal switch (accessed by the 
software) that wi l l  double the speed of the C PU.  Th is  speed 
increase is  not guaranteed by Radio Shack , and not EVE RY 
Color Computer can work at the faster s peed. They only 
way to know is to try i t  out.  The <::om mand that increases 
speed is: P O K E  6 5495 , 1 (from BAS I C ) .  G host Gobbler  is 
an "autostart" p rogram. That m eans that once the p rogram 
has been loaded (with a C LOADM) , it begin s  to execute. I 
d iscovered that you can force a return to BAS I C  by hitt i n g  
t h e  reset button after t h e  program has loaded. You may 
then enter  the h igh speed POKE .  If you then type EXEC , 
you wi l l  start execut ing G host Gobbler  at twice the speed ! 
Make s u re that you i ncrease speed i m mediately after a 
fresh C LOA DM. I f  you try to PO K E  the speed u p  before the 
C LOAD M ,  the cassette wi l l  not load correctly. I f  you try 
after you have been p layin g  for awhi le ,  m emory wi l l  b e  
sufficient ly sc rambled so a s  to p revent  a " normal " return to 
BAS I C  (fol lowed by an EXEC) . 

Evaluation: A n  excel lent game. Thi s  i s  the kin d  of software 
Color Computer owners should expect and demand.  If you 
e njoy arcade type games,  this  is the program for you. 
S pectral Associates has a real winner  with this one. Let's 
hope they conti n u e  to produce more games of th is  cal iber  
soon. 

SCE PTE R OF KZI RG LA 

F rom: Ra inbow Connection Software, 3 5 1 4  8th P lace NW,  

Rochester, MN 5 5 901 

System req u i rements: 1 6 K E xtended B as ic. 

Supp l ied on:  C assette tape. 

Disk  compati ble: Yes (d i sk  version) . 

Price: $ 1 6 .95 ( $ 2 1 .9 5 for d i sk) .  


The Ra inbow Connection has come u p  with a n  exce l lent  
adventure game. Th i s  game not  on ly  provi des for the  usual 
"explore the d u n geons ,  fight the monsters , and get the 
treasu re "  scenario. It a lso m akes intel l i gent  use of the Color 
Computer and its special ab i l it ies. The game is  p layed in 
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30-Day 
$3.00 

• • • EVERYTHING FOR YOUR TRS·80"'• • • 
MODEL I, MODEL II fl MODEL Ill 

• TRS-80'" is a trademark of Tandy Corp. 

• All orders processed within 24 Hours 
• money back guarantee FROM • Add for shipping in UPS Areas 

• Add $4.00 for C.0.D. or NON-UPS Areas 
• Add $5.00 to Canada or Mexico 

• Add exact postage to all other countries ¹ RACET COMPUTE S Ļ  . . . . . . . . .  . 

*** ESSENTIAL UTI L I TY PROG RAMS FOR EVERY TRS-80 OWN ER *** 

••• ALL PROGRAMS ARE WRITTEN I N  MACH I N E  LANGUAGE 
••• ABSOLUTELY NO KNOWLEDGE OF MACHINE LANGUAGE IS NECESSARY TO USE ANY OF THE UTILITY PROGRAMS 
••• EACH UTI LITY PROGRAM IS CALLED UP FROM BASIC USING THE SI M PLE BASIC COMMANDS PROVIDED 
••• EACH UTILITY PROGRAM COMES WITH A AACET COMPUTES I NSTRUCTION MANUAL 
••• EACH I NSTRUCTION MANUAL I N CLUDES SEVERAL EXAMPLES OF UTILITY USAGE 
*** EACH UTI LITY ALLOWS THE USER TO PERFORM CERTAIN BASIC OPERATIONS TEN, TWENTY OR MORE TI M ES FASTER THAN THE 

EQUIVALENT BASIC ROUTI N E  (FOR EXAMPLE, GSF CAN SORT AN ARRAY O F  1 000 RANDOM NAMES INTO ALPHABETICAL ORDER IN 
UNDER 9 SECONDS!!) 

GSF (GENERALIZED SUBROUTl N E  FACILITY) 
• SORTS 1 000-ELEMENT ARRAYS IN 9 S ECONDS 
• SORTS UPTO 1 5 ARRAYS SI MULTANEOUSLY (MIXED STRING, FLOATING POINT AND 

INTEGER) 
• SORTS SINGLE OR MULTIPLE SUBSTRINGS AS ASCENDING OR DESCENDING SORT 

KEYS 

• READ AND WRITE ARRAYS TO CASSETTE 
• COMPRESS AND UNCOMPRESS DATA IN MEMORY 
• MOVE ARRAYS IN MEMORY 
• DUPLICATE MEMORY 

• FAST HORIZONTAL AND VERTICAL LINES 
• SCREEN CONTROLS FOR SCROLLING THE SCREEN UP, DOWN, LEFT, RIGHT AND FOR 

GENERATING INVERSE GRAPHIC DISPLA VS 
• ADDS PEEKS AND POKES (MOD-II VERSION ONLY) 

MODEL-I VERSION 
MODEL-II VERSION . , 
MODEL-Ill VERSION , 

DSM (DISK SORT MERGE) 

. . . . .  $25.00 
. . . . $50.00 

. $30.00 

• SORT AN 85K DISKETTE IN LESS THAN THREE MINUTES! 
• SORTS LARGE MULTIPLE DISKETTE FILES ON A MINIMUM ONE DRIVE SYSTEM 
• ALL RECORDS ARE PHYSICALLY REARRANGED-NO KEY FILES ARE REQUIRED 

• SORTS RANDOM FILES CREATED BY BASIC, INCLUDING FILES CONTAINING SUB­

RECORDS SPANNING SECTOF!S 
• SORTS ON ONE OR MORE FIELDS IN ASCENDING OR DESCENDING ORDER 

• Fl El DS MAY BE STIRNGS, INTEGER, BINARY INTEGER OR FLOATING POINT 
• THE SORTED OUTPUT FILEMAYOPTIONALL YHAVEFIELDS DELETED, REARRANGED 

OR PADDED 
• SORT COMMANDS CAN BE SAVED FOR REUSE 
• SINGLE SORT, MEflGE, OR MIXED SORT/MERGE OPERATIONS MAY BE PERFORMED 
• SORTED OUTPUT MAY BE WRITTEN TO A N EW FILE, OR REPLACETHE ORIGINALIN­

PUT FILE. 

MODEL-I VERSION . 
MODEL-II VERSION 
MODEL-Ill VERSION 

. .  ' . .  $75.00 
• . .  $150.00 

. . . .  . . . . . . . . . . . . . . . . . . . .  $90.00 

KFS-80 (KEYED FILE SYSTEM) 
• CREATE ISAM FILES (INDEX SEQUENTIAL ACCESS METHOD) 
• ALLOWS INSTANT ACCESS TO ANY RECORD ON YOUR DISKETTE 

• INSTANTLY RETRIEVE RECORDS FROM MAILING LISTS, INVENTORY, ACCOUNTS 
RECEIVABLE OR VIRTUALlY ANY APPLICATION WHERE RAPID ACCESS IS RE­
QUIRED TO NAMED RECORDS 

• PROVIDES THE BASIC PROGRAMMER THE ABILITY TO RAPIDLY INSERT OR ACCESS 
KEYED RECORDS IN ONE OR MORE DATA FILES 

• RECORDS ARE MAINTAINED IN SORTED ORDER BY A SPECIFIED KEY 

• RECORDS MAY BE INSERTED OR RETRIEVED BY SUPPLYING THE KEY 
• RECORDS MAY BE RETRIEVED SEQUENTIALLY IN SORTED ORDER 

• RAPID ACCESS TO ANY FILE REGARDLESS OF THE NUMBER OF RECORDS 
• MULTIPLE INDEX FILES CAN BE EASILY CREATED WHICH ALLOWS ACCESS OF A 

SINGLE DATABASE BY MULTIPLE KEYS (FOR EXAMPLE, BY BOTH NAME AND ZIP­
CODE) 

MODEL-I VERSION . 
MODEL-II VERSION . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  

MODEL-Ill VERSION . .  

MAILLIST (A MAILING LIST DATABASE SYSTEM) 

. . . .  $100.00 
. . . . .  $1 75.00 

. . . .  $100.00 

• I DEALLY SUITED FOR ORGANIZATION MAILING LISTS, PERSONAL ADDRESS BOOK, 
OR MAILING LISTS BASED ON DATES SUCH AS REMINDERS FOR BIRTHDATES OR 
DUES PAYABLE 

• USED ISAM (INDEX SEQUENTIAL ACCESS METHOD) FOR RAPID ACCESS TIMES 
• YOUR MAILLIST CAN ALWAYS BE SORTED AND MAINTAINED BY UPTO FOUR INDEX 

FILES (FOR EXAMPLE, NAME, ZIPCODE. DATE AND NUMBER) 
• MAILLIST ALLOWS UP TO 30 ATTRIBUTES TO BE SPECIFIED (TO BE USED IN SEL­

ECTION OF SPECIFIED RECORDS WHEN GENERATING REPORTS OR MAILING 
LABELS 

• MAILLIST SUPPORTS BOTH 5 OR 9-DIGIT ZIPCODES 
• PRINTING MAY BE STARTED OR ENDED AT ANY POINT IN THE LIST.THEUSER CAN 

SPECIFY FIELDS OR CODES TO BE PRINTED 
• CAPACITY IS 600NAMES FOR MODEL-I, 3500NAMESFOR MODEL II, 38,000NAMES FOR 

MODEL 1 1  WITH HARD DISK DRIVE. 1 200 NAMES FOR MODEL Ill 

MODEL-I VERSION . . . .  , . • . . . . .  , . . . . . . . . . . . . . . 

MODEL-II VERSION . . . • , • . . . • • . • . . .  

MODEL-Ill VERSION , . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . .  $75.00 

. .  . .  $1 50.00 
. . . .  $75.00 
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HSDS HARD D ISK DRIVE SOFTWARE 
• MAKES TŤOOS COMPATIBLE WITH MOST HARD DISK DRIVES. 
• 	 ADDS MANY 1£XTRť "1£ATURES TO TRSDOS . ' $400.00

�· f  

MODEL I I  FASTBACK - FULL D ISK BACKUP 
IN SECONDS 

I N  BUSINESS TIME IS MONEY, AND ONE BACKUP IS WORTH A THOUSAND TEARS. 
• WORKS ON SYSTEMS WITH 2 OR MORE DRIVES 
• CAN REPLACE YOUR EXISTING TRSDOS 1.2 or 2.0 BACKUP UTILITY 

MODEL II  ONLY . .  	 . ' ' ' . '  . .  $75.00 

COMPROC (COMMAND PROCESSOR) 
• AUTO YOUR DISK TO PERFORM ANY SEQUENCE OF I NSTRUCTIONS THAT YOU 

NORMALLY GIVE FROM THE KEYBOARD (FOR EXAMPLE, INSERT THE DISKETTE, 

PRESS THE RESET BUTTON, YOUR COMMAND Fl LE COULD AUTOMATICALLY SHOW 
YOU THE DI RECTORY, SHOW THE FREE SPACE ON THE DIKSETTE, LOAD A MA­
CHINE LANGUAGE SUBROUTINE, LOAD BASIC, LOAD AND RUN A BASIC PROGRAM, 
AND SELECT A GIVEN ITEM ON YOUR MENU ... ALL WITHOUT TOUCHING THE KEY­
BOARD!) 

MODEL-I VERSION . .  
MODEL-Ill VERSION . .  
NOT AVAILABLE FOR MODEL-II 

' . .  " . .  . $20.00 
. ' ' . '  ' .  $30.00 

DISCAT (DISKETTE CATALOG SYSTEM) 
• 	 THIS COMPREHENSIVE DISKETTE CATALOGUING/INDEXING UTILITY ALLOWS THE 

USER TO KEEP TRACK OF THOUSANDS OF PROGRAMS IN A CATEGORIZED Ll­

BRARY ... FILE INCLUDES PROGRAM NAMES AND EXTENSIONS, PROGRAM LENGTH, 
DISKETTE NUMBERS AND FREE SPACE ON EACH DISKETTE. .. KEEP A COMPLETE 
CATALOG OF THE DIRECTORIES ON ALL YOUR DISKETTES IN ALPHABETICAL 
ORDER (SORTED ON e:ACH DISKETTE .. OR COMPLETE ALPHABETICAL LIST OF 
PROGRAMS ON ALL YOUR DISKETTES) 

MODEL-I VERSION . . . 
MODEL-Ill VERSION . . . .  
MODEL-II VERSION (SEE MODEL-II UTILITY PACKAGE) 

. . . ' '  . .  $50.00 
' . .  ' . $50.00 

BLINK (BASIC L INK FACILITY) 
• LINK FROM BASIC PROGRAM TO ANOTHER SAVING ALL VARIABLES 
• THE CHAINED PROGRAM MAY EITHER REPLACE THE ORIGINAL PROGRAM OR CAN 

BE MERGED BY STATEMENT NUMBER 

MODEL-I VERSION . . .  $25.00 
MODEL-Ill VERSION ' '  ' $30.00 
MODEL-II VERSION (SEE MODEL-II UTILITY PACKAGE) . . . .  - $50.00 

I NFIN ITE BASIC 
• A D D S  OVER 80 COMMANDS T O  BASIC 

• 	 SORTING . . .  STRI NG CENTERING/ROTATION/TRUNCATION . .  JUSTIFICATION . .  .DATA 
COMPRESSION . . .  STRING TRANSLA TION/COPYING . . .  SCREEN DISPLAY . . .  SCROLL­
ING ... MATRIX OPERATIONS ... SIMULTANEOUS EQUATIONS (THROUGH MATRIX 
INVERSION) . .  .DYNAMIC ARRAY RESHAPING 

MODEL-I VERSION . . . .  ' '  . $50.00 
MODEL-Ill VERSION . ' ' . '  . $60.00 

NOT AVAILABLE ON MODEL-II 

MODEL-II  UTILITY PACKAGE 
• ESSENTIAL FOR EVERY MOO-II OWNER 
• 	 RECOVER AND REPAIR FILES AND DIRECTORIES (BY JUST ENTERING A SINGLE 

COMMAND) 
• XCOPY . .  .SIMILAR TO COPY BUT CAN COPY ANY NUMBER OF FILES AT ONE TIME 

FASTER AND MORE ACCURATE THAN COPY SINCE RECORDS ARE COPIED IN 
GROUPS RATHER THAN ONE RECORDS AT A TIME ... USING XCOPY YOU CAN COPY 
FILES THAT CAN NOT BE COPIED USING THE COPY COMMAND 

• 	SZAP ... PROVIDES THE CAPABILITY TO READ AND MODIFY ANY SECTOR ON A 
DISKETTE 

• XHIT. . .  CAN BE USED TO REPAIR A DISKETTE DIRECTORY 
• 	 DCS ... DIRECTOR CATALOG SYSTEM IS A UTILITY FOR THE MANAGEMENT OF USER 

DISKETTES ... SETS OF A MULTIPLE DI SKETTE DIRECTORY FILE (WITH UP TO 1200 
INDIVIDUAL FILE NAMES) ... ALLOWS SELECTIVELY LISTED OR PRINTED LISTS OF 
DIRECTORY FILES IN COMBINED SORTED ORDER (FOR EXAMPLE, LISTED ALPHA­
BETICALLY BY DISKETTE. .. OR A COMPOSITE ALPHABETICAL LIST OF ALL YOUR 
DISKETTES!) 

• 	 DEBUG-11...ADDS SEVERAL FEATURES TO THE PRESENT TRSDOS DEBUG UTILITY 
INCLUDING SINGLE INSTRUCTION CYCLE, AUTO (LOOP) BREAKPOINTS, SUB­
ROUTINE CALLING, BREAK-KEY DETECTION AND MANY OTHERS 

MODEL-II ONLY . 	 ' ' '  $150.00 

MODEL-II  DEVELOPMENT SYSTEM 
• THIS PACKAGE IS A MUST FOR ASSEMBLY LANGUAGE PROGRAMMERS 
• 	 I NCLUDES THE MICROSOFT EDITOR ASSEMBLER PLUS WITH ENHANCEMENTS FOR 

THE MODEL-II 
• A COMPLETE DISASSEMBLER 
• SUPERZAP FOR READING AND MODIFY ANY SELECTOR ON A DISKETTE 

MODEL-II ONLY . . .  	 ' . .  $125.00 

MOD-II BASIC CROSS REFERENCE UTILITY 
• 	 LIST OR PRINT A SORTED CROSS REFERENCE TO ALL NUMBERS OR VARIABLES 

WITHIN A PROGRAM 

• 	 LIST OF PRINT ALL LINE NUMBERS CONTAINING A SPECIFIED STRING OF CHAR­
ACTERS 

MODEL-II ONLY . 	 " .  $50.00 

••• ALL PRICES ANO SPECIFICATIONS SUBJECT TO CHANGE ••• 

INFINITE BUSINESS END USERS 
• ADD ON PACKAGE TO INFINITE BASIC (REQUIRES INFINITE BASIC) 
• ADDS PACKED DECIMAL ARITHMETIC WITH 127 DIGIT ACCURACY (+,O:,/) CALL: 
• 	 COMPLETE PRINTER PAGINATION CONTROLS ... AUTO HEADERS, FOOTERS AND 


PAGE NUMBERS 50 N. PASCACK ROAD 

• 	 BINARY SEARCH OF SORTED AND UNSORTED ARRAYS (INSTANT SEARCH OF AN SPRING VALLEY, NEW YORK 1 0977 


ELEMENT WITHIN AN ARRAY) 

• HASH CODES 	 NEW TOLL-FREE 

MODEL-I VERSION . 	 . .  $30.00 - O R D E R  L I N E  MODEL-Ill VERSION . . . .  	 " "  " .  $30.00 

NOT AVAILABLE ON MODEL-II 	 (OUTSIDE OF N.Y .  STATE) 
REMODEL-PROLOAD 

• THE UL Tl MATE RENUMBERING PROGRAM .. RENUMBERS ALL OR PART OF A PRO­	 24 O R D E R  
H O U R  


GRAM (ALLOWS PARTIAL RENUMBERING IN MIDDLE OF PROGRAMS) 
 ADD $a·¶µ !́IP��³Ĥ²±R°¯L I N E• PARTIAL OR COMPLETE MERGE OF TWO CASSETTE PROGRAMS 	 ADD $4.00 FOR C.O.D. OR NON-UPS AREAS 
ADD $5.00 TO CANADA AND MEXICO 

MODEL-I VERSION 	 . . . . . .  $35.00 
ADD PROPER POSTAGE OUTSIDE OF U.S., (914) 425-1 535 

MODEL-Ill VERSION . . . .  	 . .  $35.00 
CANADA ANO MEXICO 

NOT AVAILABLE ON MODEL-II 

COPSYS FOR DEALER • COPY AND VERIFY ALL MACHINE LANGUAGE (SYSTEM) TAPES WRITTEN IN STAND­


ARD FORMAL.IF YOU BUY A MACHINE LANGUAGE PROGRAM, COPSYS ALLOWS 
 ħ RACET COMPUTES 1I NFORMATION CALL: 
YOU TO EASILY COPY THE PROGRAM ONTO ANOTHER CASSETTE AS A BACKUP 

MODEL-I VERSION . 	 . . . .  $15.00 1 330 N. GLASSEL, SUITE M, ORANGE CA 92667 
MODEL-Ill VERSION . 	 ' '  . .  ' . $20.00 (714) 997-4950
NOT AVAILABLE ON MODEL-II 
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PRACTI CAL BUSI NE SS PRO G RAMS 

TH E T RA N S PO RTATI O N  M ETH O D  O F  L I N EA R  P R O G RAMMM I N G  
Steven M. Zimm erman , Ph. D . ,  and L. M. Conrad 

Copyright " Zimmerman & Conrad, 1 982 

The trans portation method of l i near programming is  
d esigned to handle a special ized set  of  problems associated 
with a from/to c hart. D u e  to the fact many d ifferent 
bus iness p roblems may be set up as from/to charts the 
trans portation problem is  a very usefu l tool to have 
avai lable. 

The program we d evelo ped m ay be used to maximize 
values or profits if they are known , or  conversely it may be 
used to m i n i m ize cost. Exam ples of appl ications to which 
t his p rogram may be put i n c l u de: 

1 .  M i n i m iz ing  the cost of s h i p ping  from a series of 
warehouses to a selection of customers.  

2.  Maximiz ing  the profit of sched u l ing  selected orders in  
avai lable t ime periods. 

3 .  Maximizing the profit associated with ass ign ing 
selected i n d ividuals to known tasks. 

The transportation model be longs to "ass ignment" type 
problems.  The solution procedure presented here is  one of 
a n u mber  of such  procedu res. I n  the Apr i l  1 98 1  issue of 
H & E  Com putro n ics ,  Z imm e rman and Bonner  pub l ished a 
program for solving the zero-one ass ignment problem 
us ing the Flood m ethod. This  program uses some of the 
same type so l ution procedu res d eveloped for the earl ier 
artic le ,  except this new approach is much  b roader in 
appl ication.  

Setti ng u p  the transportation model  i s  one  task you ,  the 
user,  m ust become effic ient w ith.  We wi l l  review several 
detai led exam ples of how to set up a transportation 
problem.  We assu m e  you have never set up a problem of 
this  nature before,  so we wil l  b e  very d etai led. After we 
have set u p  several transportation models we wi l l  wal k  
through h ow o u r  program may b e  used for o n e  o f  the 

The cost or profit associated with each source-s i n k  
comb i nation m ust be identified. I n  the c lassic sh ipp ing  
exam p le the d istance may be used  as a m easure of cost of  
s h i p ping  from one location to  another, wh i le  commercial 
s h i p ping  rates may be obtained and used as another  
measure of  costs. 

I n  a profit situation , the actual profit m ay have to be 
calculated. We realize the task of setting up a transportation 
problem is  not easy. Sett ing u p  your  problem gives the 
manager i mportant i nformation of  how the b u s iness i s  
operati ng ,  and  i n  some c i rcumstances , may b e  as  i m portant 
as the n u m bers calcu lated by the com puter. 

The n u m bers calcu lated by the com p uter are cal led the 
ass ignment. They tel l  the user how much capacity of a 
given source s hou ld  be s h ipped to a given s i n k. 

S H I PPI N G  E XAMPLE 
Assume your  company owns four  plants and five 

warehouses. (Our  transportation program can han d le any 
n u m ber of sources with a l im itation of 1 3  s i n ks) . We have 
set up a sam ple table of costs for th is exam ple: 

S i nks = wa r e houses 
I J K L M 

Source  A 10 12 33 1 2  34 Capac i ty = 102 
B 22 1 1  1 3  34 17  Capa c i ty = 98 

p l ants  C 35  40  8 1  1 5  9 Capa c i ty = 126  
D 12  72 6 66 4 1  C a pac i ty = 100 

Req u i r ements . . . .  
7 5  1 2 5  100 50 76 

Sum of capac ity = sum of r eq u i rements = 426 
exa m p les. 

TRA N S PO RTATI O N  MOD E L  E XAMPLES 

Two exam ples w i l l  be reviewed. They are t h e  followi ng: 
1 .  M i n i m iz ing the cost of s h i p ping  from p lants to 

warehouses 
2 .  A production schedu l i ng  prob lem 
Before start ing our exam ples we m ust identify some 

terms.  The p lace we are coming  from is  cal led a source. A 
source is found a long the left hand s i d e  of the table. 
Another way of refer ing to a source is by its row number. 

The p lace we are going  is cal led a s i n k. S i n ks are also 
referred to as columns. 

A source is said to have a fixed maxim u m  capacity whi le  
a s ink  i s  sa id  to have a f ixed m i n i m u m  req u i rement for 
service. I n  the program , the sum of the capac ities m ust be 
to the s u m  of the req u i rements. I f  you have excess 
capacity, extra d ummy s i n ks m ay be added. If you have 
i nadequate capacity, no mathematical model  or program can 
he lp  you. 

24 August 1 982 

The fou r  p lants are i dentified as A, B ,  C, and D.  Each of the
four  p lants have a f ixed capacity. The five warehouses are
identified as I ,  L K, L ,  and M. Each of these warehouses have
a specif ied requ irement. 

I n  a real p roblem the req u i rements are usua l ly very easy 
to d eterm i n e ,  but the capacity is  very d ifficu lt. You m ust 
come up with some measure of capacity in  the same u n its 
as the req u irements are m easured. Even if the m easure is a 
rough one,  it is needed. 

I n  cases where the capacity l imit i s  an approximation, be 
carefu l  in the i nterpretation of the res u lts. I n  one appl ication 
we were able to obtain a very effic ient result by adjusti ng 
capacit ies ,  then rerunn ing  the analys i s ,  after we used a 
pre l i m inary run of the program to s how us where the 
capacities were n eeded. 

One more point about the capacities and req u i rements. 
The sum of the two sets of n u mb ers total 4 2 6. The program 
wi l l  not work u n less the s u m  of the capacit ies are equal to 
the sum of the requ i rements. 
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I n  the fi rst row, first colu m n  position is the val u e  of 1 0. 
Th is  m eans the cost of sh ipp ing  from Plant A to Warehouse 

is  1 0  cents per item or,  $ 1 0  per ite m ,  or $ 1 0,000 per 
item,  etc. To s peed u p  the solut ion procedure we have 
used i nteger arithmetic whenever possible.  You may have 
to code your data to get it to fit our program. 

The l i mitation o n  our  program is a lmost any n u m ber of 
sources and 1 3  s i n ks. H owever, the act of goi n g  from A to B 
is the same as goi n g  from B to A ,  mathematical ly in many 

comes from a place d u ri n g  a specified ti me period , and the 
need is  s im i larly ide ntified. Assume you have one plant and 
want to p lan you r  produ ct for  Apr i l  th rough August. Your  
capacities i n  hours are: 

Plant A Capacities 
Apri l  1 5 0 
May 1 2 5  
J un e  1 00 

cases you can turn the problem around if the need arises. J u ly 
We recently ran a 9 by 2 02 problem as a 2 02 by 9 with 
very satisfactory resu lts. I t  took over 6 hours to run ,  and it 
was n ecessary to have a s pecial version of the program 
com pi led (Made i nto a mach i n e  language program) to 
com p l ete the task ,  but the decis ions had to be  made,  and 
the  p rogram was very usef1,1I i n  reduc ing the costs 

,associated with this  effort. 
The sol ution whi ch m i n i m izes the cost of sh ipp ing  4 2 6  

items from A , B  . . .  D to I ,  J ,  . . .  M is:  

S i n k s  = wa rehouses  
J K L M 

Sou r c e  A 7 5  2 7  ,0 ,0 ,0 Capac ity  = 1,02 
B ,0 98  ,0 ,0 ,0 Capac ity  = 98 

p l ants C ,0 ,0 ,0 5,0 76  Capac ity  = 126  
0 ,0 ,0 1,0,0 ,0 ,0 Capacity  = 1,0,0 

Requ i rements . . . . . .  . . .  . . . . . . . . . 

75  1 2 5  100 5,0 76 

Sum o f  c apac i ty = sum o f  requ i rements  = 426 

The above resu l ts say that, by sh ipp ing  75 items from A to I ,  
2 7  items from A to J ,  9 8  items from B to J ,  5 0  items from C to L, 
76  items from C to M,  a n d  1 00 items from D to K ,  the cost wi l l  
b e  m i n i m ized. You may calcu late t h e  cost for th is  assign ment 
as fol lows: 

* F rom To Ass i gnment Cost Subt o t a l  

A u gu st 1 5 0 

You have also i dentif ied you r needs for a given product 
i n  terms of p ieces. You know i n  th is  plant th e production 
rate is 2 5 per hour. Your req u i rements i n  terms of pieces 
and hours are: 

P e r i o d  Requ i rements 
P i ec e s  Hou r s  

Apr i l  38,0,0 1 52 
May 2,0,0,0 8,0 
June  2,0,0,0 8,0 
J u l y  2,0,0,0 8,0 
August 2,0,0,0 8,0 

I f  you add u p  the capacities you wi l l  f ind  600 hours are 
avai lable. S u m m i n g  the requ i rements shows 4 7 2  hours are 
needed. We went through the exercise of convert ing  pieces 
to hours to demonstrate the n eed to have both capacity 
and requ i rements in the same u n its. The excess of 6 00 over 

472 ,  or 1 28 hours must be assigned to a d u m my demand 
which we wi l l  cal l  D UM m onth.  

The cost in  the table m ust be  associated with the u nits of  
capacity. For  exam ple ,  the cost to produce i n  a given 
month for the p u rpose of se l l i ng  that same month , is 
$ 1 2.00 per hour. We can construct the fol lowing incom­
p lete table. 

* Source :  S i nk · · ·  Mont h 1,0 7 5,0A I 
* Month Apr i l  May J u n e  J u l y  August DUMmonth 

Apr i l  1 2  Cap = 1 5,0 
May 12 Cap = 1 2 5  
J u ne 1 2  C a p  =1,0,0 

A J 27 12  324  
*B J 98 I l  1,078
* c L 5,0 1 5  7 5,0
* c M 76 9 684 
* J u l y  1 2  Cap = 7 50 L l,0,0 6 6,0,0 

Tot a l  4 1 86 
====== 

N o  matter how you adjust the ass ign m ent ,  n o  matter 
what transfers are made,  you wi l l  fi n d  no assign ment which 
results i n  a cost less than 4 1  8 6  u n its.  You may f ind a lternate 
ass ignments wh ich give you this same resu lts but none 
better. 

The ass ign m e nt is what is produced by the program we 
have prepared. S ince we told the computer to m i n imize , it 
selected to assign the sh ipp ing  to the row-co l u m n  combina­
tions which had the lowest costs. 

PROD UCTI O N  SCH E D U L I N G  
Whe n  us ing  the transportation model  for p roduction 

schedu ling ,  care m ust be  taken in i dentifyin g  the source of 
capacity, and  the l ocation of need. I n  genera l ,  capacity 

August 12 Cap = 1 5,0 
Requ i rements . . . . . . . . . .  

1 52 8,0 8,0 8,0 8,0 128 

To d etermi n e  the cost for D UM month , we wil l  assume 
the  cost of  n ot produc ing  is  zero. Th is may not b e  true i n  a ll 
cases , but it is a m ethod of us ing  the transportation model. 

We have assumed the cost of stori n g  one item of 
produ ction for a s ingle month is  $0.2 5 ,  and there is no shelf  
l ife l i m it i n  our sample app lication.  

I f  we produce 2 5  items per hour and i f  i t  costs .25 per  
month to store an  i tem then 25 * . 2 5  or  $ 6 . 2 5  per month 
will be needed to store one hours worth of p roduction. I n  
two months the cost i s  assu med to b e  $ 1 2 .50 .  N ote: lf we 
put n u m bers with values to the right of the decimal point 
into our p rogram's  table  the values wi l l  not be printed. 
They are there and will affect the outco m e  of the analysis. 

The tab le  now looks l ike the fol lowin g: 
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Sou r c e :  

37  
24 . 5  

24 . 5  

37  

75  
**** 

Mont h 
Apr i l  
May 
June  

S i nk · - - Month F r om To Ass i gnment * Cost 
12  
1 2  
0 

12  
1 8 . 2 5 = 
0 

1 2  
99 
12  
0 

Su btota 1 
* Apr i l  May J u n e  J u l y  August DUMmonth Apr i l  Apr i l  1 50 1 800 . 00 

0 Cap = 1 50 May May 80 *1 2  1 8 .  2 5  24 . 5  30 . 75  960 . 00 
*30 7 5  0 Cap =125  1 2  1 8 . 25 May DUMmo nth 45  0 .  
*Cap =100 1 8 . 25 012  960 . 00 J une  J une  80 

1 2  1 8 .  2 5  0J u l y  Cap = 7 5  J un e  J u l y  5 * 9 1 . 2 5  
12 0 Cap = 1 50 * August June  DUMmonth 1 5  0 . 

Req u i rements . * 

80 80 80 80 1 2 8  
900 .00  J u l y  J u l y  

1 5 2  * 1 98 . 00 August Apr i l  2 
960 . 00 Augu st August 80 * 

Calculat ing an accurate cost for an order wh ich  is  late is  August DUMmo nth 68 * 0 .  
very d iffi cu lt. There is  n o  account ing  procedu re designed 
for th i s  p urpose. O n e  way to avoid the issue and al low the Tot a l  5869 . 2 5  
use of our p rogram i s  to use a n u m ber such as 99 for al l  
late orders. This n u m ber  is  h igh,  relative to the other 
n u mbers i n  the tab le ,  and  wi l l  effectively force the 
sche d u l i n g  of orders such as to e l i m inate late orders under  
most con d it ion s. We dec ided 
fol lowin g  tabl e  i nto the compu

to do 
ter. 

th is ,  and fed the 

Sou r c e :  
Month  

S i nk - - - Mont h 
Apr i l  May J u n e  J u l y  August DUMmonth 

Cap = 1 50 24 . 5  30 75Apr i l  1 2  1 8 .  2 5  0 

======== 

and date. I de ntifi cation of the prob lem and the date of 
analysis can be very important at some future t ime when an 
old run is be ing examined and used. 

The d isplay wi l l  look l i ke the fol l owing: 

A T RA N S PO RTATION P R O B L E M  

May 99 12  1 8  . 25 24 . 5  30 . 7 5  0 Cap =125  
J u n e  9 9  99 12  1 8 . 25 24 . 5  0 Cap =100 
J u l y  99 99 99 1 2  1 8 .  25 0 Cap = 7 5  
August 99 99 99 99 12  0 Cap = 1 50 
Req u i rements . . . .  . . .  . . . 

1 52 80 80 80 80 1 2 8  

The a bove table was analyzed by the program with the  
fol lowing assignment table be ing  produced: 

Sou r c e : S i n k  - - Month 
Month Apr i l  May J u ne J u l y  August D UMmonth 
Apr i l  1 50 0 0 0 0 0 Cap = 1 50 
May 0 80 0 0 0 4 5  C a p  =125  
June  0 0 80 5 0 1 5  Cap =100 
J u l y  0 0 0 80 0 0 Cap = 7 5  
August 2 0 0 0 80 68 Cap = 1 50 
Req u i rements . . .  . 

1 52 80 80 80 80 128  

A careful review of the assign ment  table ind icates a 
problem.  Two item s  are sched u led for de l ivery i n  A ugust to 
satisfy the Apri l  demand ! The capacity of Apr i l  is 1 5 0  hours 
and the Apri l  need i s  1 5 2 hours. This means troub le  
beyond the abi l i ty of  a com puter program to solve. You the 
manager  m ust take some action to  solve th i s  p roblem. 

The extra capacity i s  al located to May,  J un e ,  and August. 
The on ly  t ime it is n ecessary to p rod u ce and store is in J u n e  
for the J u ly d e mand. 

Calculations  of the costs are shown i n  the table at the top 
of the n ext col u m n .  

T h e  p rogram wi ll do al l t h e  work for you inc lud ing  the 
above calculations. It wil l  not do you r  th i n ki n g  for you. You 
m u st analyze your situation and set u p  data which is  
mean i n gfu l and u seful. You m u st careful ly look over the 
resu lts a n d  d etermine if  they are he lpfu l  to your bus iness. 

RU N N I N G TH E P RO G RAM 
The p rogram starts with c red its and a request for a tit le 
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STEVEN M. Z I M M E RMAN ,  P H . D. & L E O  
M. C O N  RAD 1 982 

T ITLE AND DA TE (XX/XX/XX) ? 

After you have com pl eted the t it le and date the program 
conti n ues: 

S ELECT O UTPUT H H A R D  C O PY A N D  C RT,  C C RT O N LY,  
R HARD C O PY O N LY ?  

H a n d  C wi l l  result in  a series o f  pagi n g  instructions such 
as ENTE R TO CONTI N U E  whi le  R wi l l  result  i n  continued 
prod uction of output o n  the printer. When R is used the 
operator may have trouble read i n g  the resu lts as i t  i s  
rap id ly  p rod uced on th e  screen. 

S E LECT I N  PUT O = R EAD 1 = KEYS ? 

B u i l t  i nto the program cod i n g  is a samp l e  prob lem you 
may change. I np uttin g  data through the use of DATA 
statem ent  m ay be a good selection for some situations. We 
wi l l  d etai l how to use this o ption when we review the 
program cod i n g. 

To use the DATA statement input  O to the above 
question. To i n p ut data from the keyboad i n put a 1 .  We 
assu m e  you i n putted a one for th is  d i scuss ion.  

The next question is :  

N U M B E R  O F  ROWS? 

Each row contains a source of capacity. In  the sh ipp ing  
example  five rows were used ;  i n  the production example 
there were s ix rows. Assume we are i n putt in g  the sh ipp ing 
exam ple. The p roper answer to the question would  be five. 

The n ext question is:  

N U M B E R  OF C O L U M N S  - L I M I T  1 3- ?  

I n  the sh ipp ing  case six colu mn s  were needed. You may 



b caus 

0 

Cl l  

wonder  where the l i m it of 1 3  comes from. I t  is d ue to the 
size of the com puter's screen.  I f  more than 1 3  col u m n s  are 
used the output wi l l  n ot fit on the screen. 

I np ut 6 and hit  E N T E R  to cont inue to the n ext q u estion: 

F O R  M I N I M U M  OR 2 FOR MAX I M U M ?  

The program wi l l  solve both m i n i m ization p rob lems. Both 
our exam ples requ i red an answer of one s ince they were 
both m i n i m ization prob lem.  I n put 1 and h it the E N T E R  key. 

The n ext question is:  

0 F O R  WOR K  OR 1 F O R  R E S U LTS ON LY?  

Some of you may wish  to  watch the  computer work 
thro u gh its solut ion procedure as it approaches the f inal  
solut ion.  We needed to do this when we wrote the 
program in order to find and e l i m i nate our errors. Some 
problems wil l  take many pages of output i f  you decide to 
look at the d etail work. We suggest you i n put 1 and h it 
E NT E R  for results o n ly. 

O u r  n ext q uestion is:  

5 ROWS BY 6 COLUMNS 
ROW 

The method we have selected to input  our  data may 
seem strange at fi rst. As you use the program you wi l l  f ind 
the m ethod is  very eff ic ient for  large tab l es. The i n put for 
the first row of the sh ipp ing  example should look l i ke the 
fol lowin g: 

? 10 , 1 2 , 33 , 12 , 34 f o l l owed by h it t i ng t h e  ENTER key 
? ?  f o l l owed by h itt i ng the ENTER key aga i n  
ROW 2 

E ach row m ust n ow be i n putted i n  turn.  W h e n  you have 
put in the costs data you wil l  see: 

I N P UT CAPACI T I E S  

The program is  designed for you t o  p u t  t h e  capacities i n ,  
o n e  row a t  a time. I n  this  case t h e  order i s  1 02 fol lo֠ed by  
an E N TE R ,  98 fol lowed by an ENTER etc. After you have 
completed this task the n ext q u estion you wi l l  see is:  

I N P UT R E Q U I RE M E NTS 

The method of i nputt ing req u i rements is the same as for 
capacities. They m ust be typed in one at a t ime. When you 
are f in i shed the computer p rints the i nput matrix for you to 
check, and then the solution. S i n ce we have already 
detai led the results we wi l l  not repeat the res u lts here. 

10  CLEAR 100 : DEF INT I , J , L : A$=" ### " : REM THIS IS " TRANS" A 
TRANSPORTATION PROBLEM 
20 C LS :  I PRINT CHR$ (2 3 )  : PRINT "A TRANSPORTAT ION PROBLEM 
" :  PRINT : PR INT " STEVEN M .  ZIMMERMAN , PH . D & LEO M. CONRAD 
1 982" 
30 WG=l : INPUT " TITLE AND DATE ( XX/XX/XX ) " ; T$ , DD$ : Al $= " ROW 

COLUMN" 

CO NVERT YOU R  SE R I AL  PR I NTER TO PARALLE L 
The UPI  serial  pr inter interfaces a l low an A Cl l ser ia l  printer 
to be con nected to the paral lel printer port on TRS-80 
Model I. I I  and I l l .  

Sofrwar compatibility problems are totall eliminated 
the TRS-80 " Th i n ksi hat a para I I I printer has b en attached. 

o machine language driver n ed to be loaded into hi h 
memor . VI ACALC, C R I PSIT .  BA I , FORTRA , etc . al l  
wor k  as if a paral l  I printer was i n  u e.  

The UPI in t  rface are ompletely e l f  contain d and read 
to use. A 34 conductor a ble and connector plug onto th 
pa r a l l  I printer port of the Model I expan ion interface or 
onto t h e  para I I  I printer port on the back of Models I I  and 
I l l .  A 0825 socke1 mate with t he cabl  f rom ybur  er ia l  
pr inter .  Th UPI  i nterfaces onvert the par  a l l  I output of the 
T RS-80 printer port i nto ser ia l  data  i n  bot h the R 232-C and 
20 MA. loop formats. 

BINARY DEVICES 
Former ly  PEEDW Y ELECTRON I C  
1 1 560 T I MB E R L A K E  L A N E  

OBLESV I L L E , I 46060 
(317) 842-5020 

VI A MasterCard 

Switch selectable options include: 
• l inefeed after Carriage Return 
• Ha ndshake polarity ( RS232-C) 
• u l ls after Carriage Return 
• 7 or 8 Data Bits p r word 
• 1 or 2 Stop Bits per word 
• Pari1 or no parity 
• ODD or E E parit 

NEW VARI ABLE BAUD RATE MODELS 
Switch selectable from 110-4800 BA D 
UPl-3 B for model I or I I  

P l-2 B for model I I  
$1 59.95 
$1 59.95 

CLOSEO UT ON SINGLE BAUD RATE 
MODELS 

Our Pl-2 and UPl-3wil l  drive v irtually any A erial printer. 
UPl -3  for model I or I l l  Closeout $109.95 

Pl-2 for model I I  Closeout $109.95 
p cif BA D rat 50-4800. Quantities l imi ted. 

h ipping and handling on a l l  orders. S4.00 
90 da war rant on al l  i nterfaces 
Ten day return pr iveleg on P l - 3VB and Pl -2VB 
Longer cable avai lable 
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40 CLS : INPUT " SELECT OUTPUT H HARO COPY ANO CRT , C CRT ONLY , 

R HARO COPY ONLY" ; P$ : IF P$=" R"  OR P$= " C "  OR P$= " H "  THEN 60 

50 GOTO 40 

60 I NPUT " SELECT INPUT 0=REAO 1=KEYS " ; I P :  IF I P=0 THEN 1 120 

70 IF IP <> 1 THEN 60 

80 I NPUT " NUMBER OF ROWS" ; NR% : INPUT " NUMBER OF COLUMNS - LIMIT 

1 3 - " ;  NC% : DIM A (N R% ,  1 3 ) , B (NR% , 13) , IQ% (NR% , 13) , C%(NC%) , R%(NR%) , 

IC%(NR%) , I R% (NC%) , R0%(NR%) , C0%(NC%) , IA%( NR%)  , JA%( NC%) , 

I P% ( NR%) , J P% (NC%) 

90 IF NC% > 1 3  THEN PRINT " OVER COLUMN LIMIT" : ENO 

100 INPUT " l  FOR MINIMUM OR 2 F OR MAXIMUM" ; K% : INPUT " 0 FOR 

WORK OR 1 FOR RE SUL TS ONLY" ; NC 

1 10 PRINT NR% , " ROWS BY" , NC%, " COLUMNS " : FOR I=l TO NR% :  PRINT 

" ROW " , I :  INPUT A ( I ,  1 )  , A ( I , 2 )  , A ( I , 3) , A ( I , 4) , A( I , 5 ) , A( I , 6 ) , 

A ( I , 7 ) , A ( I , 8 )  , A (  I , 9  ) , A ( I , 10 )  , A( I , l l )  , A ( I , 12 )  , A ( I , 1 3 )  : NEXT I 

120 SC%=0 : SR%=0 

1 30 PRINT " INPUT CAPACITIES " : FOR I=l TO NR% :  INPUT IC% ( ! )  : 

SC%=SC%+IC% ( I )  : NEXT I :  PRINT " I NPUT REQUIREMENTS "  : FOR J=l 

TO NC% : INPUT . I R% (J )  : SR%=SR%+IR% ( J )  : NEXT J :  I F  SR% <> SC% 

THEN PRINT " CAPACITY<>REQUIRMENTS TRY AGAIN"  : GOTO 1 20 

140 PRINT " THIS IS THE  INPUT MATRIX" : PRINT A l $ :  FOR J=0 TO 

NC% : PRINT USING A$ ; J ;  : NEXT J :  PRINT : FOR I=l  TO NR% :  PRINT 

USING A$ ; I ;  : FOR J=l TO NC% : PRINT USING A$ ; A ( I , J )  ; :  NEXT J :  


PRINT USING A$ ; I C% ( I ) :  NEXT I 

1 50 PRINT USING A$ ; 0 ;  : FOR J=l TO NC% : PRINT USING A$ ; 

I R% (J )  ; :  NEXT J :  PRINT 

1 60 IF P$= " H "  OR P$=" R" THEN LPRINT" THE TRANSPORTATION 

PROBLEM" : LPRINT" " :  LPRINT " STEVEN M .  ZIMMERMAN , 

P H . O .  & LEO M .  CONRAD 1982" 

1 70 I F  P$= " H "  OR P$=" R "  THEN LPRINT " INPUT MATRIX" : LPRINT" 

" :  LPRINT " TITLE : " , T$ :  LPRINT"OATE : " , 00$ : LPRINT A l $ :  FOR 

J=0 TO NC% : LPRINT USING A$ ; J ; :  NEXT J :  LPRINT" " :  FOR I=l TO 

NR% : LPRINT USING A$ ; ! ;  : FOR J=l TO NC% : LPRINT USING 

A$ ; A ( I , J ) ; :  NEXT J :  LPRINT USING A$ ; IC%( I )  : NEXT I 

180 IF P$= " H "  OR P$=" R" THEN LPRINT USING A$ ; 0 ; :  FOR J=l TO 

NC% : LPRINT USING A$ ; IR%( J ) ;  : NEXT J :  LPRINT" " 

190 If P$= " C "  THEN I NPUT" ENTER TO PAGE " ;  OU$ 

200 IF K%=1 THEN 240 

2 10 M=0 

220 F OR I=l  TO N R% : FOR J=l TO NC% : IF A ( I , J )  > M THEN M=A ( I , J )  


230 NEXT J :  NEXT I :  FOR I=l T O  NR% :  FOR J=l TO NC% : 

A ( I , J ) =M - A ( I , J )  : NEXT J :  NEXT I :  ZZ=M 

240 FOR I=l TO NR% :  TM=A( I , l ) :  FOR J=l  TO NC% : IQ% ( I , J ) =0 :  


I F  A ( I , J )  < TM THEN TM=A ( I , J )  


2 50 NEXT J :  FOR J=l TO NC% : B ( I , J ) =A ( I , J )  - TM :  NEXT J :  NEXT I 

260 FOR J=l TO NC% : TM=B ( l , J )  : FOR I= l TO NR% :  IF B ( I , J )  < TM 

THEN TM=B ( I , J ) 

2 70 NEXT I :  FOR I=l TO NR% : B ( I , J ) =B ( I , J ) - TM :  NEXT I :  NEXT J 

280 FOR I=l  TO NC% : C0% ( ! ) =0 : C% ( ! ) =0 :  NEXT I 

290 FOR I=l TO N R% :  FOR J=l TO NC% :  I F  B ( I , J )  <> 0 THEN 320 

300 IA=IC% ( I ) - R0% ( I )  : I B=IR% (J ) - C0% (J )  : IM=IA : I F  I M  > I B  THEN 

IM=IB 

3 10 IQ% ( I , J ) =IQ% ( I , J ) +IM : R0% ( I ) =R0% ( I  )+IM : C0%(J ) =C0% (J ) +IM 

320 NEXT J 

330 NEXT I 

340 FOR J=l TO NC% : TT=IR% (J ) - C0% (J )  : I F  TT > 0 THEN 360 

350 C% ( J ) =l 

360 NEXTJ 

370 J=0 

380 J=J+ l  : I F C% ( J ) = l  THEN 420 

390 FOR I=l TO N R% : I F R% ( I ) =l THEN 410 


400 I F  B ( I , J ) =0 THEN 430 

410 NEXT I 

420 I F  J <NC% THEN 380 ELSE 990 

430 B ( I , J) = - 2 : R% ( I ) =0 : TT=IC% ( I ) - R0% ( I ) : I F  TT>O THEN 720 

440 R% ( I ) =l : FOR II=l  TO NR% : I F  R% ( I I )  <> 1 THEN 500 

450 FOR JJ=l TO NC% : IF C%( J J )  <> 1 THEN 490 

460 IF I Q% ( I I , JJ ) =0 THEN 490 

470 IF B ( I I , JJ )  <> 0 THEN 490 

480 C%(J J ) =0 : B ( I I , J J ) = - l 
490 NEXT JJ  
500 NEXT I I  


5 10 FOR JJ=l T O  NC% : I F  C%( J J ) = l  THEN 550 

520 FOR II=l TO NR% :  IF  R% ( I I ) = l  THEN 540 

530 I F  B ( I I , JJ ) =0 THEN 3 70 

540 NEXT I I  


550 NEXT J J  
560 TM=99999 
570 F OR I=l TO NR% : J=0 :  IF R% ( I ) =l THEN 620 

580 J=J+l :  IF C% ( J ) = l  THEN 610  

590 I F  B ( I , J ) <0 THEN 610  

600 I F  B ( I , J )  < TM  THEN  TM=B ( I , J )  
6 10 I F  J <NC% THEN 580 

620 NEXT I 

630 FOR I=l TO NR% : J=0 :  IF R% ( I )  <> 1 THEN 660 

640 J=J+ l :  IF B ( I , J )  > - 1  THEN B ( I , J ) =B ( I , J ) +TM 
6 50 IF J <NC% THEN 640 

660 NEXT I 

670 J=0 
680 J=J+l : I F C% (J ) =l THEN 7 1 0  


690 F O R  I = l  T O  NR% : I F  B ( I , J )  > - 1  THEN B ( I , J ) = B ( I , J ) - TM 
700 NEXT I 

710 I F  J <NC% THEN 680 ELSE 3 70 

720 M2=99999 : KA=0 : KP= l  : MY= l : MX=IC% ( I ) - R0% ( I ) :  I P% ( l ) =I :  


J P% ( l ) =J :  JT = l : I F  M2>MX THEN M2=MX 

730 IT=0 : FOR II=l  TO NR% : IF B ( I I , J )  <> - 1  THEN 7 50 

740 KA=KA+ l  : I A% (KA) =I I : JA% (KA) =J : KS=I I : MY=2 : IT=8 : GOTO 760 

750 NEXT I I :  IF I T=0 THEN 870 . 

760 IF M2>IQ%(KS , J )  THEN M2=IQ%(KS , J )  


7 70 FOR L=l T O  NC% : I F  B ( KS , L) <> - 2  THEN 790 

780 KP=KP+ l  : I P% ( KP)=KS : J P% (K P ) =L : IT=9 : GOTO 800 

790 NEXT L :  IF IT <> 9 THEN 870 

800 J=L : IF JT=l THEN 840 

810 IF MI=0 THEN 730 

820 MI=IC%(KS) - R0% (KS) : I F  M2<MI THEN M2=MI 

830 JT=l : GOTO 7 30 

840 MI=IR% ( J )  - C0% ( J )  : IF MI=0 THEN 7 30 

850 I F  M2>MI THEN M2=MI 

860 JT=2 : GOTO 7 30 

870 I F  MY<>l THEN 900 

880 MT=IR% (J ) - C0% (J )  : IF M2>MT THEN M2=MT 

890 IQ% ( I , J ) =IQ% ( I , J ) +M2 : R0% ( I ) =R0% ( I ) +M2 : C0% ( J ) =C0% (J ) +M2 : 

GOTO 920 

900 FOR I=l TO KA : I Q% ( I A% ( I ) , JA% ( I ) ) =IQ% (IA% ( I ) , JA% ( I ) ) - M2 : 

R0% ( I A% ( I ) ) =R0% ( I  A% ( I ) ) - M2 : C0% (JA% ( I ) ) =C0% ( J A% ( I ) ) - M2 : NEXT I 

910  FOR I=l  TO K P :  IQ% ( I P% ( I )  , J P% ( ! )  ) =IQ% ( I P% ( I )  , J P% ( ! )  ) +M2 : 

R0% ( I P% ( I ) ) =R0% ( I  P% ( I ) ) +M2 : C0% (JP% ( I ) ) =C0% ( J P% ( I ) ) +M2 : NEXT I 

920 I=l 

930 I F  I>NR% THEN 970 

940 R% ( I ) =0 :  FOR J=l TO NC% : C%(J ) =0 :  I F  B ( I , J ) <0 THEN 

B ( I  , J ) =0 

950 NEXT J 
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960 I=I+ 5 :  GOTO 930 
970 IF NC<> I THEN 1 0 1 0  ELSE 340 
980 FOR J=l TO NC% : IT=IR% ( J )  - C0% ( J )  : IF IT=0 THEN C% ( J ) = l  : 
GOTO 340 
990 FOR J=l TO NR% : IT= I C% ( J ) - R0% ( J ) : I F  IT  <> 0 THEN 560 
1000 NEXT J : WG=0 
1010 PRINT A l $ : PRINT A2$ :  PRINT USING A $ ; 0 ;  : FOR I=l TO NC% : 
PRINT USING A$ ; I ; :  NEXT I :  PRINT : FOR I=l TO NR% : PRINT USING 
A$ ; I ; : FOR J=l TO NC% : PRINT USING A$ ; I Q% ( I , J ) ; NEXT J :  
PRINT USING A$ ; IC% ( I ) : N EXT I 
1020 PRINT USING A$ ; 0 ;  : FOR J=l TO NC% : PRINT USING A$ ; 
IR% ( J )  ; :  NEXT J :  PRINT 
1030 IF P$= " H '  OR P$="R"  THEN LPRINT" ROW 

COLUMN " : L PR INT USING A$ ; 0 ; : FOR J=l TO NC% : 
LPRINT USING A$ ; J ;  : NEXT J :  LPRINT ' " 
1040 IF P$= " H "  OR P$= " R" THEN FOR I=l TO NR% : LPRINT USING 
A$ ; I ; :  FOR J=l TO NC% : LPRINT USING A$ ; IQ% ( I , J ) ; :  NEXT J :  
LPRINT USING A$ ; IC% ( I) : NEXT I :  LPRINT USING A$ ; 0 ; : FOR J= l 
TO NC% :  LPRINT USING A$ ; IR% ( J ) ; :  NEXT J :  LPRINT ' "  
1050 IF WG=0 THEN 1080 
1060 IF P$="R"  THEN 340 
1070 INPUT ' HIT RETURN T O  PAGE "  ; G$ : GOTO 340 
1080 SU=0 : FOR I=l TO NR% :  FOR J=l TO NC% : IF K%=1 THEN 
SU=SU+IQ% ( I , J ) *A ( I , J ) ELSE SU=SU+IQ% ( I , J )  * (ZZ - A ( I , J ) ) 
1 090 NEXT J , I  
1 100 PRINT " VALUE IS " ; SU :  IF P$ <Ř " C "  LPRINT " VALUE IS " ; SU 
1 1 1 0 ENO 
1 120 REAO NR% , NC% : DIM  A (NR% , 1 3 ) , B ( NR% , 1 3 ) , C% ( NC%) , 
IQ% ( N R% ,  1 3 )  , R% ( N R% )  , IC%(NR%)  , I R%(NC%)  , R0% (NR% )  , CO% (NC%)  , 
IA% ( NR%) , JA% (NC% ) , IP% ( N R%) , JP% ( NC%) : READ K% , NC 
1 1 30 DATA 6 , 5  
1 1 40 DATA 1 , 1  
1 1 50 FOR I=l TO NR% :  READ A ( I , 1 ) , A ( I , 2 ) , A ( I , 3) , A ( I , 4) , A ( I , 5) ,  
A ( I ,  6 )  , A ( I ,  7 )  , A ( I ,  8 )  , A ( I ,  9 )  , A ( I ,  10)  , A ( I ,  1 1 )  , A ( I ,  1 2 )  , A ( I ,  1 3 )  : 
NEXT I 
1 1 60 DATA 8 , 3 , 2 , 7 , 5 , 0 , 0 , 0  , 0 , 0 , 0 , 0 , 0  
1 1 70 DATA12 , 9 , 7 , 9 , 1 3 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0  
1 1 80 DATA6 , 2 , 3 , 8 , 2 , 0 , 0 , 0 , 0  , 0 , 0 , 0 , 0  
1 190 DATA 1 , 5 , 9 , 8 , 7 , 0 , 0 , 0  , 0 , 0 , 0 , 0 , 0  
1200 DATA 2 , 5 , 8 , 9 , 8 , 0 , 0 , 0 , 0 , 0 , 0 , 0  , 0  
1 2 1 0  EATA 1 , 2 , 6 , 9 , 7 , 0 , 0 , 0 , 0 , 0 , 0 , 0  , 0  
1220 FOR I=l TO NR% : READ IC% ( I )  : NEXT I 
1 230 DATA 1 , 5 , 2 , 6 , 8 , 1 
1240 FOR J=l TO NC% :  READ I R% (J )  : NEXT J 
1 250 DATA 9 , 6 , 2 , 5 , 1  
1 500 GOTO 1 40 

E XAM I N I N G  TH E P R O G RAM 
L ines 1 0  through 2 00 are designed to i nput the d ata and 

instructions. I f  you are solvin g  a maxi m u m  p roblem , l i nes 
2 1 0  through 2 30 are used to convert a p rofit tab le  i nto an 
opportu n ity cost tab l e. The ass ignment which m i n i m izes 
the opportun ity cost tab le i s  fou n d .  This  ass ignment  is  the 
same ass ignment which max imizes the or ig inal  profit tab le. 

From l ine  240 through l i ne  1 000 the program is designed 
to f ind  the assign ment which m i n i m izes the table i n p utted. 
L ine 1 0 1 0  begi ns  the output of resu lts. 

Of part icular interest to you, the user, are l i nes 1 1  20  on.  
In  these l ines  you wi l l  f ind the DATA statements which you 
may use to i nput you r  data. 

• • • • • 4  • • • • · · · · · · · · · · · · · ·  · · · ׆ ·  .. 

.. 
.. 

.. PONY EXPRESS·® .. 

.. 
.. Finally 
.. The m o s t  com p l et e  mai l i ng program .. 

.. ever d e s i g n e d .  u sed for man y years 

.. by l arge corporat i o n s  and organ 1 za t 1 o n s  .. 

.. 
.. .. 

.. 

.. 
Now A vailable for the Trs 80 * .. 

.. Models I and Ill .. 
.. ... 
.. ... 
,. ...Fol l ow i ng are some of the features of ... 
.. ... 
,. PONY EXPRESS ,. ... 
.. ..* U n l i m ited amount of f i les .. ...* 1 400 records on a M odel 1 1 1  40 tracș .. ...d iskette .. ...* Fast mac h i n e  code sort .. ... 
,. * Record s  can be sorted by name, z i p  code, ... 
,. zip and nam e, zip and address ... 
,. * Records can be pri nted on ... 
,. ...labe l s  one to five across .. ...1 32 character wide paper .. ...80 character wide paper .. ... 

or with chesh i re format .. ... 
.. * Pri nt your own return address l abe l s  or ... 
.. any other one to f ive l i ne message ... 
.. ...* Records can be selected by an u n l i m ited ,. ...amount of selection codes. .. ... 
,. * Automatic repeat rou tines for ease of ...

e nteri ng records ,. ... 
,. * Codes can be u sed i n stead of t it les for .. 
,. greater eff ic iency d u ring i n p u t  ... 
,. * U n i q u e  correcti o n  and de letion rout ines ... 
,. ...for ease of u pdat i n g  f i l es .. • ,. * Self-document ing and extensive docu­ ...mentat ion so that can learn how ,. ... 
,. to use PONY EXPRESS in less than an ... .. hour ... 
.. ... 
.. 
.. .. 

..... Special Introductory Offer 
... 

.. 
.. $99.00 ... 
.. ... ,. Call or Write to 

.. 

... 
,. ... ,. ... 

,. COMIPUTBCH .. 

,. ... ,. 975 Forest Avenue .. ,. .. .. Lakewood, New Jersey 08701 ... 
.. 
,. (201 )  364-3005 ... 

... 
Master Charge and Visa accepted, .. ...
add $2.50 Shipping and Handl ing . .. ..N.J.  residents add 5% sales tax . .. ... 

.. 'Trs 80 is a trademark of Tandy Corp. ... 
continued on page 33 .. ... 
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B E G I N N E R 'S CO RN E R  


Lend an Ear to the Big Boys (Part 1 of 2) 

Spencer Koenig 


A s  the s ign above says, " lend an ear." I t  seems the pros 
have a great d eal to say and a great deal to offer to those 
com puter ears of that ever famous tea m ,  sfg and Little 
Busin ess. Don't  get me wrong, they have lots of appeal to 
the i n d ividual as wel l ,  as you wi l l  (I h ope) clearly see. 

Welcom e back. As you recal l  the subject last ti me was 
b u l letin boards. H owever those boards that I spoke about 
were run by small  businesses or just plain fol k. It seems the 
more t wrote about them the more possibi l ities came to 
m ind. If you th ink about it, thou gh , who wou l d  be the 
l i ke l iest to take advantage of the latest in  technologies of 
telecom m u nications ?  

The answer i s  obviously those who can afford to get the 
s u per software and super equi p m e nt. Q u ick, name two 
com panies that are essentially super b u l let in boards. I f  you 
said COM P U S E RVE or TH E SO U RC E ,  you be absolutely 
correct. If you said some oth ers , f i ne. H owever, these are 
the guys I ' m gonna write about. O K ?  

To b e  fair I ' I I  d iscuss them i n  al phabetical order. 
Compuserve is  avai lable to the publ ic ,  as long as you have 
a ter m inal or smart term i nal package. You can pu rchase t ime 
on the system from Rad io S hack via Videotex. I recom mend 
you read J oseph Rosen man's article to get some of the basic 
information about the package itself. 

What I find interesti ng about the whole idea of these 
bul letin boards is that they can b ecom e extensions of you r 
own mac h ine. You can down load p rogram s, newspaper 
articles, purchase docu m entation to the system , locate 
various items for p u rchase that are not avai lab le in you r  
area a n d  the l ist goes o n .  I n  short t h e  systems become a 
window to the worl d ,  quite l iteral ly. 

Take a quick glance through example 1 ,  and you wil l  f ind 
the com p lete l ist of n ews and alternative i nformation 
sources available at the t ime I logged on. 

EXAM PLE 1 .  (some i nterest ing and usefu l " i n formatio n  
p rovider codes") 

The main categories are: (Sou nds l i ke some academy or 
other) 

N EWSPAPE RS---- H OM - H om€ Services 
Fl N - Bus iness and F i nancial 
PCS - Personal Com puti n g. 

And i n  an off ic ial  C P U  tone, the service tel ls you that "The 
followin g  l ists the I nformation Provider codes that can be 
found in each of these main areas": ( L P. C's w i l l  be explained 
shortl y) 

N EWSPAPERS 
C D P  - Col u m bus D i spatch 
N YT - N ew York Times 
VPL - Virgin ia Pi lot-Ledger 
TWP - The Washington post 
S FC - San F rancisco C h ronic le  
SFE  - San F ran cisco C hron i cl e  
LAT - Los Angeles Times 
MST - M i n neapol i s  Star Tri b u n e  
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AJ C - Atlanta J ou rnal Constit. 
S P D  - St. Lou is Post Dispatch 
M D N  - M iddlesex Dai ly N ews 

HOME S E RVICES 
WEA - Weather 

AS I - Aviation Safety I nstitute. 

B H G  - Better H om es & Garden 

N M M  - M ovie R eviews 

PS E - Popular Science - E n ergy 

PS P - Popular Science - N ew Prod 

TFF - The Future F i l e  


TRB - T h e  Refundle  B u n d l e  


G PO - G overn m ent Publ ications 

VI F - Video I nformation 

TCB - The Col lege B6>ard 

TM C - The M u lt ip le C hoice 


BUSI N E S S  A N D  FI NANCIAL S E RVICE S 
C N S  - Comm odity N ews Service 

I NV - I nvestment N ews and Views 

S B R  - Smal l  Busines Report 

AC R - Archer Com modity R eport 

FED - The Federal Report 


PE RSONAL COMPUTI N G  S E RVICES 
Atari N ewsl etter 


RCA - RCA N ewsl etter 

TRS - Tandy N ewsl etter 

MCS - M i c rosoft N ewsletter 

TMA - The M icro Advisor 


ATR ­

I th ink it's pretty i ncredib le  that all this can be made 
avai lable i n stantly. No matter how m u ch I 've seen or read 
about this kind of I N STA NT SOCI ETY TH R O U G H  I N STAN T  
I N FO RMATI O N ,  (just add c p u  a n d  m i x) I th ink it's terrific 
and frightening at the same t ime, especial ly  when it 
happens to me on a f i rst hand basis. 

I n  EXAM PLE 2 ,  I have the commands in  the order as they 
appear on the Compuserve l ist ing. Th ey're straight forward 
and easy to understand. I suggest that you study them 
before logging on so that you can make best use of the 
system. Remember when you log on to this  board you are 
paying for it. 

EXAM PLE 2. - Brief Command S u m mary 

T - TO P menu page 
M - previous M E N U  
F - FO RWA R D  a page 
B - BAC K a page 
H - H E LP 
R - R E S E N D  a page 
S n - SC R O LL from item " n" 
G n - GO d i rectly to page " n" 
N - d i s p lay N EXT m e n u  item 
P - d i s p lay P R EVI O U S  menu item 



· ׅ · · ·  · · · · · · ·  · ·  · · ·  · · · · · ·  · · · · · ·  ׄ 
Many of the commands can be abbreviated so that 

they're u n iq ue. The exceptions are com mands that exit the 
menus such as M I C RO N ET or EXIT wh ich can only be 
abbreviated to a m i n i m u m  of 3 characters. 

As for control keys , be s u re to termi nate all commands 
with a <Carriage Retu rn>. To i nterru pt a disp lay output use 
a control-P(ause) . 

I n  example 3 you wil l  f ind the commands and th e i r  
descriptions ,  t o  help you i n  accessing t h e  Com puServe 
I nformation Service with time conservi ng ease. There are so 
many options available on the " p rofessional" board that i t  
wi l l  probably take a wh i le to become fl uent i n  thei r use,  
but that's half the fun , i s n 't it ? 

EXAM P L E  3 (com mands and their  mean i ng)--------------­


T - TOP 

TO P m e n u  page. This command takes you right to f i rst 

page of the com puserve data base. I n  other words , from 
where ever you are to the Com puserve i nformation service 
(Cl S-1 ) page o ne. 

M - M E N U  

Previous M E N  U.  The M command goes back to the m e n u  
page that poi n ts t o  t h e  curren t  page. T h i s  command wi l l  
ap pear at t h e  end of t h e  paragraph . in  case you don 't wi sh to 
conti n ue. A s i n gle < E NT E R >  wi l l  also return to the last menu 
as  long as  the page you ' re on is  the last page. 

G - G O  

G o  n . . . . .  GO di rectly t o  page " n. "  Do n o t  pass go. Do not 
collect 2 00 dollars (sounds fam i l iar, h u h ?) .  " N" may either 
be an " i nformation provider/ n u m ber" com bi natio n  (th is 
term is explained a l ittle further down the page) , l i ke TRS­
1 ,  or a n u m ber alon e. 

H - H E LP 

H E LP lists this help fi le (which is in standard Compuserve 
semi-antisetic com p uter ton e) .  

S - S C R O L L  

S n . . . . .  S C R O L L  from item " n. "  Th e " S "  command will  
continously output pages until  the last page in a series is 
reached. If you happen to be at a m e n u  page, th en the " n" 
wil l  specify the m e n u  item from which to scroll. 

O F F  or BYE 

O F F  (your  rocker) or BYE ( BYE B lackbi rd) , (I hope you 
can f igure out what these are su ppossed to accompl ish ,  
but ,  just to be thorou gh) these com mands wi l l  disco n n ect 
you from Compuserve 

F - F O RWA R D  

F O RWA R D  (a page) wi l l  d isp lay t h e  n ext page. A s ing!e 
< E NT E R> key does the same th ing. 

B - BAC KWA R D  

You guessed it. This is  t h e  op posite of forward a n d  i t  also 
" takes you back" ( I  love that ph rase) to the previous 
display. 

P - P R EVI O U S  

.. 
... 
... .. 
• BYTEWR ITER 

.. 

... .. 
... D A I S Y  W H E E L  PR I N T E R  .. 

.. 

• .. 
... .. 
• NEW I NOT REFURBISHED .. 
... .. 
... LETIER QUALITY PRINTER A N D  TYPEWRITER .. 
... ..IN O N E  PACKAG E 
... .. 
... ONLY .. 
• 
• $795 .. 

.. 
• p l u s  s h i p p i ng .. 
.. .. 

The BYTEWRITER is a new Olivetti .Praxis electronic typewriter • ..
• with a micro-processor controlled driver added internally. .. 

No software driver needed, .. 
.. 

.. M aybe we goofed by not charg i n g  more for a ..
• DAISY WHEEL PRINTER .. 
.. 

What's wrong with It? .. 
... .. 
.. We g uess everyone m ust be gett ing u sed to .. 
.. ..pay i ng over $2000 for a new Daisy Wheel Pri nter ... ..and over $1 500 for a refurb ished Daisy Wheel .. ..

Printer. Anything that costs less must be j u nk. .. .. 
.. Rig ht? .. 
.. ..WRONG! 
• .. 
• The BYTEWRITER i s  not only c heaper it i s  better! .. 

.... 
• .. 
• Fol lowing are some of the features of .. 
• 

..ii BYTEWRITER .. 

.. 

.. 
..• * 1 0, 1 2, o r  1 5  characters per i n c h  switch .... 

sel ectable ..• 
* Interchangeabl e  daisy wheel - many d i ffer­ .. 

... 
.. 

ent typestyles readi l y  avai l ab l e  .. 
.. * Correctabl e  El ectronic Typewriter opera- .. 
.. tion with nothi ng to d i scon nect .. 

.... * Correctabl e  f i lm or nylon cartridge ribbon .... * Self test program b u i l t  i n  ..• 
* Only 1 4  i nternal movi ng parts for i ncredible ..• 

rel iabi l ity, ease, efficiency and accuracy ..• 
• Two keyboard positions for standard Amer­ .. 
• ican type or special characters for foreign .. 
• l anguages 

.. 
..• 
.... 
....

• ..Centronics compati ble paral lel  input operates with ..TRS-80, APPLE, I B M  and many others : .. 
• ..Call or Write to 
.. .. 
.. .. 
• .. 
• ..{]OMPUTE{]H 

... ..

975 Forest Avenue ... .. 
... Lakewood, New Jersey 08701 .. 
... ,..(20 1 )  364-3005 ... .. 

Master Charge and Visa accepted, • ,. 
N . J .  residents add 5% sales tax. .., ,. 

... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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M eans you want to go to the P R E V I O U S  item from last 
selected menu. For exam ple,  if  6 was you r  last choice, 
P R EVI O U S  wil l  d is play item 5. C leve r hu h ?  

R - R ES E N D  
RESE N D  the current page. This i s  useful i f  the current 

page has scrol led off the scree n ,  wh ich can happen qu ite a 
bit. It's also usefu l if you fou n d  that you needed a H E LP 
command and you want to return from whence you came. 

I nformation Provider Codes ( F inal ly ! !) ---- These are the 
three-digit codes shown in example 1 .  When used together 
with the G or GO com man d, you m ove d i rectly to any item 
of i nterest on the service. 

Some of the m icro-computer extension capabi l ities (See, 
I can write jargon too !)  offeredɟy C I S  is the abi l ity to store 
and retrieve a great deal of i nformation. Some of which 
J oseph spoke about i n  h is art ic le,  but, because he was 
us i n g  his  color computer, he wasn't able to uti l ize. 

One exam ple shou l d  be obvious. You can save 
information from the big system to your system for later 
use. This can be very i m portant, especially if you access the 
DOW J O N ES type of information. I t 's also possible to save 
information on the system d isks avai lable to al l users (J oe 
mentioned this) .  Personally I prefer the former situation of 
down loading onto my system. 

O K ,  enough about the busi ness end of this mind 
boggl i n g  present te nse sci-fi real-tim e  real ity. I want to talk  
about what i t  was l i ke and what I d id on the system. The 
first time I tried to log on I was n't  too successfu l .  I 
pu rchased the Rad io Shack Videotex system and fi l led out 
the req u ired forms. The forms weren't  necessary to log on 
to the system but they are if you i nte nd to continue using 
the system. In the pac kage you get a password and l . D. 

When I first atte m pted to log on the system didn't 
recogn ize either of my req u i red codes. The system does 
have an alte rnative outl ined in  the package. J ust be careful 
when readi n g  the documentation, it can be confusing at 
first 

Once I was logged on, I perused the various menus for 
.

ite ms of interest. My particu lar lean i n gs are towards mu ltip le  
player space games and adventures. I fou n d  two that looked 
inte resti n g  and successfu l ly  got i nto the games. One of the 
outcomes can be seen in  examp les 4a-e. 

EXAM PLE 4A 
DECWA R Ve rsion 2 . 3 , 2 0- N ov-8 1  

Are you:  
1 Beginner 
2 I ntermediate 
3 E xpert 

Wh ich?  

EXAM PLE 4B 
Cu rrent output switch settings: 

Medium output format. 
N o rmal com mand prom pt. 

format. 

Absol ute coordinates are defau lt for input. 

Both coordinates are default for output. 

Term i nal type: P Regame 


EXAM PLE 4C 

There are Romu lans in  this game. 

Black holes are N OT in  this game. 


Rom ulan in game 

Federation s h i p  in  game 

E m p i re sh ip  in game 


3 Federation bases in game 

6 E m pire bases in game 


1 0  neutral p lanets in game 

2 Federation planets in  game 


1 1  E m pire planets in game 


EXAM PLE 4 D  


You r name p lease: SSPPE E N N CC E E R R  


E nter H E Lp,  PREgame, or blan k 

l ine: H H E E LLPP 


(The double letters were due to a wrong sett ing on my 
te rminal not because of fear or anything l i ke that, got it ?) 

For a l i st of commands type H E LP * 

For help on a part icular command type H E LP com mand 


EXAM PLE 4 E  


Besides commands, he lp  i s  also avai lable for: 


CTL-C I NTRO H i nts I N  put Output PA uses 

PRegame 


U pper case letters mark the shortest acceptable abbreviation. 


Commands are: 


BAses, B U i l d, Captu re, I mages, DOck, Energy, G ri pe 


H e l p, I m pu lse, List, Move, N ews, PH ase rs, P lanets, 


POints, Quit, RAdio, R Epair, SCan, S E t, SH ields, 


LRscan, STatus, S U m mary, TArgets, TE i i, Ti me, TOrpedos, 


TRactor, TYpe, Users 


E nter H E Lp,  PR Egame, or blan k l i ne:  

Once I was into the game I q u ickly recognized the 
situation for what it was and with the astuteness of a future 
star lord summized that I had better get the heck out of the 
game becuase I was be ing creamed by some joker from 

Lon g  SCAN 
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PRACTICAL B U S I N E SS PROG RAMS 
continued from page 2 9  

who-knows-where and I d i d n't even know the command 
sequence to get out of the game ! ! ! ! !  Having figured that 
out I set about fi nding the rules so that I m ight be more 
successful or at l east be able to figure out who's shooti ng 
my rear h u ll ful l  of futu ristic buck-shot. 

This is where d own load i n g  can come i n  handy. By the way, 
the Service sells al l  kinds of doc u m entation for all kinds of 
system particu lars that wi l l  e nable you to be successful using 
the syste m. They seem qu ite reasonable i n  price ran ge 
compared to some system docume ntation I had to buy when 
I was in col lege. 

Anothe r  t h i n g  that I should mention. They have a very 
i nterest ing system for feedback and com plai nts which I 
think is quite good. It's cal led FEE D B K. You can send 
messages or ask the system questions or just leave 
comments/complaints about the system to the sys-ops. 
Whi l e  you ' re d oi n g  th is  all charges are sus pended (I love 
legalese) whi c h  makes sense consideri n g  you ' re doing them 
a favor. 

l ncidently, through the s u pe rboard you can contact a 
number of other use r  groups such as the Pascal user group 
or the C P/M or any of  a half dozen other groups. You can 
send mail across the country. You can do dozens of u seful 
and interesti ng t h i ngs. I t's all just so i ncred ib le  I cou ldn't  
possi bly te l l  you al l  the options avai lable. My only hope is  
that I 've peaked you r c u ri osity so that you m i ght try some­
thing l i ke this yourse lf. 

If success should be m i ne ( i n  get ing you to try th is) then 
I am pleased. And should you , i n  fact, get onto the system 
and into a game of S pacewars or D ecwars , then let it be 
known that, should we be pitted against each other it's no­
more- m i ster- n i ce-guy, but, every-man-for- h i mself. Good 
hacki ng and d rop me a l i ne. 

S pencer Koenig 
1 5 3-2 7 7 3  ave 
F lushing NY 1 1  3 6 7  • 

The DATA statement i n  l i ne 1 1 3 0 i n puts t h e  n u mber of 
rows fol l owed by the n u m be r  of col u m ns. The DATA 
statement i n  l ine 1 1 40 in puts a 1 for a m i n i m u m  or 2 for a 
maxi m u m ,  the type of problem bei n g  solved. The second 
value in this data statement should be a 0 if you wish to 
see the work or a 1 for results only. 

The next six data state ments are the cost or profit data 
for the six rows s pecified,  put i n  a l ine at a ti me. You wil l  
note a total of 1 3  items must be i n putted for a l l  rows. 

The next data statement l ine 1 2  30 are for the capacities 
and the last data statement in l ine 1 2 5 0  is for req u i reme nts. 

S U MMARY 
The t rans portation method of  l inear progra m m i n g  is  

designed to han d l e  from/to types cost and p rofit proble ms. 
The transportation model gets its name from the fact t hat 
many appl ications occur i n  the sh ippi n g  business, but is not 
l i m ited to such problems. 

O u r  p rogram both m i n i m izes costs and maximiz e  profits. 
Exam ples of both types were reviewed. Your task as a user 
is  to find problems which fit the transportation m odel and 
to set up the data to run your pro blem. 

The task of setting u p  the t rans portation model  is  the 
one whi ch you must become efficient at. Our examples 
may be used as guides for set ing u p  t rans portation 
problems. It it your job to set up the problem and then to 
interpret the resu lts. 

Steven M.  Zimmerman, Ph. D. 
College of B u siness 
Un iversity of South Alabama 
Mobi le,  Alabama 3 6688 

Leo M.  Conrad 
I magineering Concepts 
P. 0. Box 9843 
Mobi le, Alabama 3 6 6 9 1 -084 3 • 

5,000,000/20,000,000 BYTES 

F rom Micro M ainframe 

10 MEGABYTE HARO DISK DRIVES. with REMOVABLE Cartridges, For Models I I I I  I I l l  ($5,995/$8990) . 


SERIES Ill H. Mo del I l l  with 5,000,000 byte hard disk drive(s) ($6,995/$9,095) or add to your M odel I /I l l  ($3, 795.) . 


SERIES Ill F. Model I l l  with a control ler board ( avai l able separately) and operating system w hich al l ows you to st art 

with, or move u p  to, du al-headed or eight-inch floppys. 

From AT-80 
GLBI - $149 - Radio Sh ack General Ledger 1 . 1  with over 30 added features; including a general ledger, c lassified bal­
ance s heet, check register and options to use an "automatic" account number or re-do an entry or docu ment. 

ARBI - $199 - Radio Sh ack Accou nts Receivable 1 . 2  with automatic posting of standard monthly amou nts. 

GL/M l - $49 - Conv ert your General Ledger 1 . 1  to GL8frl. Typical user comment: "Takes half as much time." 

AR/Ml - $49 - Convert your Accou nts Receivable 1 .2 to ARBfrl. Typical user comment: "Saves hours." 

GL/M l and AR/Ml require proof of purchase of the original programs, or, send a disk copy of the original programs for 
conversion at no additional ch arge. Documentation ( apply to purchase) - $5.00 each. 


FTOEMOBO - $12 - D isplays and Executes t he NEWDOS/80 Appendix A programs/ keyboard entries. Requ ires 32K. 


NEWOOS/BO - $135 LOOS - $135 EPSON MX-70/80/FT - $Call

AT-80 3827 Dismount Dallas, Texas 7521 1 (214) 339-0498 
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Connect yourself with your friend, office, branch, or other remote site with the ELECTRONIC 

MESSENGER! This is a full featured Electronic Mail Package for your TRS-BO Model I I I  

computer. Allows you to compose messages on your computer and either leave them for 

retrii.!val by another unit, or SEND THEM AUTOMATICALLY AT A PRESET TIME!! !  Just 

think of the possibilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . · · · · · · · · · · · · · · · · · · · · · · · · · · 

First copy . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . (103013) . . . . . . . . .  $149.95 

Additional copies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ( 1030 14) . . . . . . . . .  $ 89.95 

presents . 
c UNITERM 0 
M Communicate with other computer owners as well as 'THE BIG s BOYS' from your TRS-80 Model I or Ill Computer. Full featured 

0M intelligent terminal program allows you to download and upload on 
your favorite system. Auto-logon, auto polling, connect and signon u messages all supported! Available with NEWDOS/BO command F 
support also (UNITERM/BO)! N UNITERM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ( 1 13000).$79.95 T 
UNITERM/BO . . . .  . . . . . .  . .  . . . . .  . . . . .  . .  . . . . . . ( 1 13080).$89.95 I w 


A
c CONNECTION 80-A RT Run your own Bulletin Board on your TRS-80 Model I or UL A full E feature BBS with over 100 in use throughout the country, Canada, I 
0 

Mexico and Europe! Package is easy to operate and needs only an 
auto-answer modem. and 2 disk drives (an RS232-C board may also 
be needed) .  For complete details, call the modem number below N which is the HQ system for CONNECTION-BO. 
Connection-BO ( I )  . .  . . . . .  . . . . .  . . . . . . .  ( 101000) .  :. . . . .  $199.95 
Connection-BO ( Il l )  . . . . . . . . . . . . . . . . . .  ( 103000) . . . . . . .  $199.95 

ELECTRONIC MESSENGER Available At: 

Micro-Computer Business 
31  1 1  Juneau Place 
Baltimore, Md. 21214 
30 1 -426-6803 

80 MicroComputing Services 
158 Remsen Street 
Cohoes, N.Y. 12047 
5 18-235-9004 

lnflo, lnc. 
Rt. #1 Box 244 Mill Road 
Yaphank, N.Y. 1 1980 
5 16-924-5 179 

Computer Services of Danbury 
1 Franklin Street 
Danbury, Ct. 06810 
203-743-1 299 

Maxi-BYTE Computer Shoppe 
999 Middle Country Road 
Middle Island, N.Y. 1 1953 
516-924-7722 

Eberts Personal Computers 
4 1 22 South Parker Ave. 
Aurora, Co. 8001 4  
303-693-8400 

Micro Images 
146-03 25th Road 
Flushing, N.Y. 1 1354 
2 12-445-7 124 
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We 've Turned The 

Hard Disks Market 


UPS/DEDOWN ! !! 

We want you to have all the power that your TRS-80 is capable, at prices that have other 
manufacturers cross-eyed! These Five and Ten Megabyte units are easy to use, just plug them 
into the expansion buss of your Model I or Model Ill. Comes complete with the fantastic DOS 
PLUS 4.0 Operating System! Available in three configurations: 5 Megabyte Fixed, 10 
Megabytes Fixed, & 10 Megabytes RemovableCartridge.Look at the incredible low prices of 
our systems! 

SYSTEM PRICING 
5 Megabyte Winchester Fixed Disk 

201505 . . . . . . . . . .  Model I Version . . . . . . . . . . . . . . . . . . . . . . $2795.00 

203505 . . . . . . . . . .  Model III Version . . . . . . . . . . . . . . . . . . . .  ɺ $2795.00 


10 Megabyte Winchester Fixed Disk 

2015 10 . . . . . . . . . .  Model I Version . , . .  . . . . . .  . . . . . . . . . . . . . .  $3 195.00 


2035 10 . . . . . . . . . .  Model III Version . .  . . . . . . . . . . . . . . . . . . . . .  $3 195.00 


10 Megabyte Winchester Removable Cartridge Disk 
2015 1 1 .  . . . .  . . . . .  Model I Version . . . . . . . . . . . . . . . . . . . . . . . .  $5395.00 
2035 1 1 .  . . . . . . . . .  Model In Version . .  . . . . . . . . . . . . . . . . . . . . .  $5395.00 

Systems for other computers available soon . . Call for info 

1 71 Howkins Road 
Centereoch, New York 1 1 720 

(516) 981 -8568 (Voice) Dealer Inquiries Welcome 
(516) 588-5836 (Doto) A DD$10 S& H 
MNET-70331 , 1 05 NYS res. odd oppr. tax 



THE BEALE TREAS U RE 

Gordon S peer 

Everyone l i kes a good yarn , and who hasn ' t  wished for 
instant wealth from a buried treasure ? I can ' t  personal ly 
guarantee that this  story is  true , but a lot of people over 
the years have been convin ce d ,  enough to spend a lot of 
t ime search ing  for the key to the c iphers. So,  at the r isk of 
turn i n g  a lot of you into treasure j u n kies,  I ' ll repeat the 
story just once more. If you want more detai l s ,  check with 
your  local pub l ic  l ib rary under codes and ciphers. I found 
thi s  story in n o  less than th ree b ooks local ly. 

Thomas J efferson Beale was an expl orer back in the early 
1800's  a n d ,  a long with a group of compan ions , buried a 
treasu re of gol d ,  s i lver ,  and gem stones. I cou ld  give you 
more detai ls  but that wou ld  spoi l  the fun you are goin g  to 
have decod ing  the second c ipher. ( I f  you want to check 
you r maps,  Buford ' s  was a tavern i n  what is  now the town 
of Montvale.) The c iphers were written about 1 822 .  
N u m ber one describes the  exact location of  the  treasure,  
n u m ber  two describes the method of bu rial and the 
contents , and n u m ber  three names the original owners of 
the treasu re. 

Robert Morriss kept the c iphers in a l ocked box unti l  

994 
nearly 60% 

from 
P R OC ESS/LET 

100 ' F ILER 

C I PHER 
120 C LEAR 10000 
1 30 DIM T$ (200) 

1 70 N=N+ 1 
180 I NPUT T$ (N)  

200 GOTO 1 70 
2 1 0  OPEN " O" , l , F$ 
220 FOR I=l TO N · l  

PROCESS/L 1 wi l l  substitute the fi rst letter of each word 
of you r  trial text in both C I PH E R l  

which CI PH E R2 
and C I P H E R 3 ,  in the 

same manner in  
hyphens where the n u m bers are beyond the ran ge of  the 300 DATA 3 6 , 2 1 9 , 320 , 829 , 840 , 68 , 326 , 1 9 , 48 , 122 , 85 , 2 1 6 , 284 , 9 1 9 , 86 1  

1 84 5 .  J ust before he d ied he gave them to a good frie n d ,  
J ames Ward. Ward struggled with them day and n ight, and 
foun d  the key to number  2 i n  the 1 860 ' s. Beale had 
n u m bere d  the 1 322 words of the Declaration of I ndepen­
dence and en coded the message by us ing the n u m ber  of a 
word begi n n i n g  with the proper l etter. "When in the cou rse 
of human events ... " results in: l =W, 2 = 1 , 3 =T,  4=C ,  5=0 , 
6=H , 7 = E ,  etc. 

Those of you who do n ot have a d i sk  d rive and printer 
wi l l  st i l l  be able to translate c ipher 2,  by cont inu ing  the 
n umbering  of the Declaration of I ndependence,  which you 
wi l l  f ind i n  any World Al manac. 

Those who want to join in the search for the keys to 
ciphers 1 and 3 ,  get ready for years of frustration ,  and 
real ize there may or may n ot be  an y gold at  the end of  th i s  
rai nbow. (J ust in  case you are successfu l ,  don 't forget to 
send me my s hare.) 

The programs named W R I TE l  , W R ITE 2 ,  and W R I TE 3 ,  
wi l l  load the original B eale c iphers into sequential f i les on 
your d isk. F l  LE R wi l l  do the same with any text you type. 
You real ly need on ly  t ,·pe a few l i nes to try any text. Much 
of the ciphered text contains  smal l  n u m b ers and you can 
easi ly determine  whether  or not you should cont inue. 

was solved , insert ing 

text you typed. I f  you have a narrow printer you wi l l  need 
to change the 90's in  the program to a smal ler  n umber,  
they control the l i ne length of the printed output. I f  you 
would  l ike to see the tran slation of C I P H E R2 ,  change e ither 
the 1 or 3 to a 

someth ing  else to 

2, and type the D of I in with the F I LE R  
program. 

If you want cons ider ,  C I P H E R l  not 
on ly has some rather large n u m bers ,  2 90 6  com pared to 

and 9 7 5  for the other  two ciphers ,  but it also has 
even num bers ,  com pared to 56% and 5 3 % ,  

which l eads m e  t o  wonder  i f  Beale was us ing  two letters 
each word. P R O C E SS/L2 wi l l  check th is  out. 

uses each letter of the text, which is 
certa in ly another l ogical poss ib i l ity. 

1 10 REM WRITES A FILE OF TEXT TO USE TO ATTEMPT DECODING 

' TEXT STRINGS 
1 40 I NPUT " NAME OF FILE (Tl , T2 ) " ;  F$  
150 PRINT"  ENTER TEXT WITHOUT COMMAS (0 TO END ) " 
1 60 PRINT" ( USE ENTER KEY EVERY TWO OR THREE LINES ) "  

190  IF  T $ ( N ) ="0" THEN  2 10 


230 PRINT # l , T$ ( I ) " , " ;  


240 NEXT I 

250 PRINT # 1 , 

260 CLOSE 1 


100 ' WR IT E !  
1 10 DEFINT C , N  
120 REM THERE ARE 520 NUMBERS I N  CIPHER 1 ,  THE LARGEST IS 
2906 
1 30 DATA 7 1 , 1 94 , 38 , 1 70 1 , 89 , 76 , 1 1 , 83 , 1 629 , 48 , 94 , 63 , 1 32 , 1 6 , 1 1 1  
1 40 DATA 95 , 84 , 34 1 , 97 5 , 1 4 , 40 , 64 , 2 7 , 8 1 , 1 39 , 2 1 3 , 63 , 90 , 1 1 20 , 8 , 1 5 , 3  
1 50 DATA 126 , 20 1 8 , 40 , 74 , 7 58 , 485 , 604 , 230 , 436 , 66 4 , 582 , 1 50 , 2 5 1 , 284 
1 60 DATA 308 , 23 1 , 12 4 , 2 1 1 , 486 , 22 5 , 40 1 , 3 70 , 1 1 , 1 0 1 , 305 , 1 39 , 189 , 1 7  
1 70 DATA 33 , 88 , 208 , 1 9 3 , 1 4 5 , 1 , 94 , 73 , 4 1 6 , 9 1 8 , 263 , 28 , 500 , 538 , 356 
180 DATA 1 1 7 , 13 6 , 2 1 9 , 2 7 , 1 76 , 1 30 , 1 0 , 460 , 2 5 , 48 5 , 18 , 436 , 65 , 84 , 200 
1 90 DATA 283 , 1 1 8 , 320 , 1 38 , 36 , 4 1 6 , 280 , 1 5 , 7 1 , 224 , 96 1 , 44 , 1 6 , 40 1 , 39 
200 DATA 88 , 6 1 , 304 , 1 2 , 2 1 , 2 4 , 283 , 1 34 , 92 , 6 3 , 246 , 486 , 682 , 7 , 2 1 9 , 184 
2 10 DATA 360 , 780 ,  18 , 64 , 463 , 474 ,  1 3 1 ,  1 60 , 79 , 73 , 440 , 95 ,  1 8 , 64 , 58 1  
220 DATA 34 , 69 , 128 , 367 , 460 , 1 7 , 8 1 , 12 , 103 , 820 , 62 , 1 16 , 9 7 , 103 , 862 
230 DATA 70 , 60 , 1 3 1 7 , 47 1 , 540 , 208 , 12 1 , 890 , 346 , 36 , 1 50 , 59 , 56 8 , 6 1 4  
240 DATA 1 3 , 120 , 63 , 2 1 9 , 8 1 2 , 2 1 60 , 1 780 , 99 , 35 , 1 8 , 2 1 , 1 36 , 872 , 1 5 , 28 
250 DATA 1 70 , 88 , 4 , 30 , 44 , 1 1 2 , 1 8 , 1 4 7 , 436 , 1 95 , 320 , 3 7 , 122 , 1 1 3 , 6 , 1 40 
260 DATA 8 , 120 , 305 , 42 , 58 , 46 1 , 44 , 106 , 30 1 , 1 3 , 408 , 680 , 9 3 , 86 , 1 1 6  
2 70 DATA 530 , 82 , 568 , 9 , 102 , 38 , 4 1 6 , 89 , 7 1 , 2 1 6 , 728 , 965 , 8 18 , 2 , 38 , 1 2 1  
280 DATA 1 95 , 1 4 , 32 6 ,  1 48 , 234 ,  18 , 55 , 1 3 1 , 234 , 36 1 , 82 4 , 5 , 8 1 , 623 , 48 
290 DATA 961 , 1 9 , 26 , 33 , 10 , 1 10 1 , 365 , 92 , 88 , 1 8 1 , 2 7 5 , 346 , 20 1 , 206 , 86 

3 10 DATA 326 , 98 5 , 23 3 , 64 , 68 , 2 32 , 43 1 , 960 , 50 , 2 9 , 81 , 2 1 6 , 32 1 , 603 , 1 4 
320 DATA 6 12 , 8 1 , 360 , 36 , 5 1 , 62 , 194 , 78 , 60 , 200 , 3 14 , 6 76 , 1 12 , 4 , 28 , 18  
330 DATA 6 1 , 1 3 6 , 247 , 8 1 9 , 92 1 ,  1060 , 464 , 895 ,  10 , 6 , 66 ,  1 1 9 , 38 , 4 1 , 49 
340 DATA 602 , 423 , 962 , 302 , 2 94 , 87 5 , 7 8 , 1 4 , 2 3 , 1 1 1 , 109 , 62 , 3 1 , 50 1 , 823 
350 DATA 2 1 6 , 280 , 34 , 24 ,  1 50 ,  1000 , 1 62 , 286 , 1 9 , 2 1 ,  1 7 , 340 , 1 9 , 242 , 3 1  
360 DATA 86 , 234 , 140 , 607 ,  1 1 5 , 33 ,  1 9 1 , 6 7 ,  104 , 86 , 52 , 88 ,  1 6 , 80 , 12 1 , 67 
370 DATA 9 5 ,  122 , 2 1 6 , 548 , 96 ,  1 1 , 20 1 , 77 , 364 , 2 1 8 , 65 , 66 7 , 890 , 236 ,  1 5 4  
380 DATA 2 1 1 , 10 , 98 , 34 , 1 1 9 , 56 , 2 1 6 , 1 1 9 , 7 1 , 2 1 8 , 1 1 64 , 1496 , 1 8 1 7 , 5 1  
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MOD I/III S PEED MOD 

The only resource you can't replace is TIME. PLUG I N  A SPRINTER (by Holmes 
Engineering) and 

TRIPLE THE SPEED of you< TRS-80 MODEL l OR MODEL 3. 
YES' A NEW Z-80B MICROPROCESSOR IS INCLUDED! 

YESæ Special circuitry handles your slower memory chips 
YESæ Automatic switch down to ··normal" for disk l/O 

YES' IT IS ABSOLUTELY FANTASTIC and only 99.50 COMPLETE" 
Only the cream of the crop · - for you, from HACKS . 

SCRIPLUS v3.0 (by ROSTEK) is the software ··patch" for SCRJPSIT (cl that lets you oulput 
control codes to CHANGE TYPE STYLES. UNDERLINE. etc. from within your text files. Written 
especially for the MX-80 but works fine with most any printer that accepts control codes. Makes your 
printer do all the tricks it was designed for. +DIR, KILL, MERGE, and MORE. WHILE IN 
SCRIPSIT (c). 
How many times have you wished? Here 'tiz ON DISK 39.95 

Need a SUPERFINE lowercase CHARACTER GENERATOR for your MOD I '! KSG 
Technology builds 'em, and we've got one just for you. Beautiful lowercase -FULL DEC ENDERS -
All  of the graphics, of course. lNCLUDES the SPEClALGRAPHIC S forCHR${0)thru C H R$ ( 3  I )  
omitted i n  the later Radio Shack lower case chips. Ask for the CGA-2. You'll love itæ Only 29.95 

Did you ever bomb a disk? SUPER UTILITY {by Kim Watt) WILL AUTOMATICALLY 
RECOVER BOOT SECTIONS. GAT TABLES, READ AND COPY PROTECTED MEDIA. 
TRANSFER FROM ONE DOS TO ANOTHER. SINGLE OR DOUBLE DENSITY, and on.and 
on, and on You just woutdn't believe includes a hundred and some odd vital functions. The 
BEST (no doubtç) and very, very highly recommended for ANYONE that uses a TRS-80 MOD I or 
MOD 3 with any kind of DISK and any kind of DOS. You just got to use it to realize what you've got 
hereæ The name "SUPER UTILITY" is a gross under-statemenL One use can easily pay for the 
program. 48K required. Specify 35tk, 40tk or 80 tk media for your Mod I or Mod 3.  Absolutely 
professionaP You need thisè Don't get caught without it. 74.95 

ALL  HARDWARE Model I Lowercase
TRS·80 •5 11 l•a<1e'"a'ĉ r:iJ T<Jndv Co•ff 

DUALCASE 

UPPER/ lowercase, lul l  t ime 

from power-up: NO software: 

Standard typewriter keyboard 

operation (shift to UPPE R· 
CASE!:  Control  c h a racters c a n  

be displayed: 1 28 T o t a l  c h a r· 

acter set plus ful l  graphics. 

ELECTRONIC SHIFT-LOCK 

No extra keys or switches. Sim­

ply tap either shift  key. UPPER­

CASE lock normal shift u n ­

locks 

DE-B-B-BOUNCE 1-.t n o  extra cost 

{At your option) 

BLOCK CURSOR I t  y o u  like ( N o  chg! 

SWITCHABLE from key board 

"THE PATCH" is cove<ed with a 

one year limited warranty on materi­

als and workmanship. (Does void 

Radio Shack's 90 day warranty.) 

"THE PATCH" is a trademark of 
CECDA TJNC. 

"THE PATCH" is compatible with 

any word processor, any DOS and also 
other languages which use ROM sub­
routines. Assembled and tested ...$ 1  27.00 

"THE PATCH" u n it plugs into the 

ROM sockets (does not replace existing
ROM). Lowercase does require installa· 
tion of the extra video ROM (supplled 
with "THE PATCH"). 

Detailed instruct ions guide even the 

most inexperienced owner to complete 

installation in about 30 minutes. 

WHEN ORDERING SPECIFY: 
"Mem Size" CJ "Memory Size·· 0 
And your choice of any/all options 

To order. send payment plus $2.00 
shipping and handling_ Texas residents 
add 5% sales tax/ 

WHEN ORDERING SPECI FY: 
"Mem SiLC" 0 "Memory Size" 0 
Any your choice of any/all options 

To order. send payment plus $2.00 shipping 
and handling. Texas residents add 5% sales 
tax. 

HACKS 
P.O. BOX 12963 

Houston. Tuas 77017 

National Distributors 

7 1 3-455-3276 

390 DATA 39 , 2 10 , 36 , 3 , 1 9 , 540 , 232 , 22 , 1 4 1 , 6 1 7 , 84 , 290 , 80 , 46 , 207 , 4 1 1  
400 DATA 1 50 , 29 , 3B , 46 , 1 72 , 85 , 1 94 , 36 , 26 1 , 54 3 , 897 , 624 , 1 8 , 2 12 , 4 1 6  
4 1 0  DATA 1 2 7 , 93 1 , 1 9 , 4 , 63 , 96 , 1 2 , 10 1 , 4 1 8 , 1 6 , 1 40 , 230 , 460 , 53 8 , 1 9 , 27 
420 DATA 88 , 6 12 , 1 4 3 1 , 90 , 7 16 , 275 , 74 , 83 , 1 1 , 426 , 89 , 72 , 8 4 , 1 300 , 1 706 
430 DATA 8 1 4 , 22 1 , 132 , 40 , 102 , 34 , 858 , 9 75 , 1 1 0 1 , 84 , 1 6 , 79 , 23 , 1 6 , 8 1  
440 DATA 122 , 324 , 403 , 9 12 , 227 , 936 , 44 7 , 55 , 86 , 34 , 43 , 2 1 2 , 107 , 96 , 3 1 4  
450 DATA 264 , 1065 , 323 , 428 , 60 1 , 203 , 124 , 95 , 2 1 6 , 8 1 4 , 2906 , 654 , 820 , 2  
460 DATA 301 , 1 1 2 , 1 76 , 2 1 3 , 7 1 , 87 , 96 , 202 , 35 , 1 0 , 2 , 4 1 , 1 7 , 84 , 22 1 , 736 
470 DATA 820 , 2 14 , 1 1 , 60 , 7 60 
480 OPEN "O" , 1 ,  "CI PHE R ! "  
4 9 0  F O R  N = l  TO 520 
500 READ C 
510 PRINT # 1 , C ;  
520 NEXT N 
530 PRINT # 1 ,  
540 CLOSE 1 

100 ' WRITE2  
1 10 DEFINT  C , N  
1 20 REM THERE ARE 763 NUMBERS I N  CIPHER2 
1 30 DATA 1 1 5 , 73 , 24 , 8 1 8 , 3 7 , 52 , 49 , 1 7 , 3 1 , 62 , 657 , 22 , 7 , 1 5 , 1 40 , 47 , 29 
1 40 DATA 107 , 79 , 84 , 56 , 238 , 1 0 ,  26 , 822 , 5 ,  1 9 5 ,  308 , 85 , 52 , 159 , 136 , 59 
1 50 DATA 2 10 , 36 , 9 , 46 , 3 1 6 , 543 , 1 22 , 106 , 9 5 , 53 , 58 , 2 , 42 , 7 , 3 5 , 1 22 , 53 
1 60 DATA 3 1 , 82 , 7 7 , 250 , 1 9 5 , 56 , 96 , 1 1 8 , 7 1 , 1 40 , 287 , 28 , 353 , 37 , 994 
1 70 DATA 6 5 , 1 4 7 , 8 1 8 , 24 , 3 , 8 , 1 2 , 47 , 43 , 59 , 8 1 8 , 4 5 , 3 1 6 , 1 0 1 , 4 1 , 78 
1 80 DATA 1 54 , 994 , 122 , 138 , 1 90 , 1 6 , 7 7 , 49 , 102 , 57 , 72 , 34 , 73 , 85 , 35 , 37 1  
1 90 DATA 59 , 1 95 , 8 1 , 92 , 1 90 , 106 , 273 , 60 , 394 , 629 , 270 , 2 1 9 , 106 , 388 
200 DATA 287 , 63 , 3 , 6 , 1 90 , 122 , 43 , 233 , 400 , 106 , 2 90 , 3 1 4 , 4 7 , 48 , 8 1 , 96 
2 10  DATA 26 , 1 1 5 , 92 , 1 57 , 1 90 , 1 1 0 , 7 7 , 85 , 1 96 , 46 , 10 , 1 1 3 , 1 40 , 353 , 48 
220 DATA 1 20 , 1 06 , 2 , 6 1 6 , 6 1 , 420 , 822 , 29 , 1 25 , 1 4 , 20 , 3 7 , 105 , 28 , 248 , 1 6 

230 DATA 1 58 , 7 , 35 , 1 9 , 30 1 , 125 , 1 10 , 496 , 287 , 98 , 1 1 7 , 520 , 62 , 5 1 , 2 1 9  
240 DATA 37 , 1 1 3 , 1 40 , 8 1 8 , 1 38 , 549 , 8 , 44 , 287 , 388 , 1 1 7 , 1 8 , 79 , 34 4 , 34 
250 DATA 20 , 59 , 520 , 5 57 , 107 , 6 12 , 2 1 9 , 3 7 , 66 , 1 54 , 4 1 , 20 , 50 , 6 , 584 
260 DATA 122 , 1 54 , 248 , 1 10 , 6 1 , 52 , 33 , 30 , 5 , 38 , 8 , 1 4 , 84 , 57 , 549 , 2 1 6  
270 DATA 1 1 5 , 7 1 , 29 , 8 5 , 63 , 43 , 1 3 1 , 29 , 1 38 , 4 7 , 73 , 238 , 549 , 52 , 53 , 79 
280 DATA 1 1 8 , 5 1 , 44 , 63 , 1 95 , 1 2 , 238 , 1 12 , 3 , 49 , 79 , 353 , 105 , 56 , 37 1 , 566 
290 DATA 2 1 0 , 5 1 5 , 125 , 360 , 1 33 , 1 43 , 1 0 1 , 1 5 , 284 , 549 , 252 , 1 4 , 204 , 1 40 
300 DATA 344 , 26 , 822 , 1 38 , 1 1 5 , 48 , 73 , 34 , 204 , 3 1 6 , 6 1 6 , 63 , 2 1 9 , 7 , 52 
3 1 0  DATA 1 50 , 44 , 52 , 1 6 , 40 , 37 , 1 57 , 8 1 8 , 3 7 , 1 2 1 , 1 2 , 9 5 , 10 , 1 5 , 3 5 , 12 
320 DATA 1 3 1 , 62 , 1 1 5 , 102 , 8 1 8 , 49 , 53 , 1 35 , 1 38 , 30 , 3 1 , 62 , 67 , 4 1 , 85 , 63 
330 DATA 10 , 106 , 8 1 8 , 1 38 , 8 , 1 1 3 , 20 , 32 , 33 , 3 7 , 3 53 , 287 , 1 40 , 47 , 8 5 
340 DATA 50 , 37 , 49 , 4 7 , 64 , 6 , 7 , 7 1 , 33 , 4 , 43 , 4 7 , 63 , 1 , 27 , 609 , 20 7 , 229 
350 DATA 1 5 , 190 , 246 , 8 5 , 94 , 520 , 2 , 2 70 , 20 , 39 , 7 , 33 , 44 , 22 , 40 , 7 , 10 , 3  
360 DATA 822 , 106 , 44 , 496 , 229 , 3 53 , 2 10 , 1 99 , 3 1 , 1 0 , 38 , 140 , 297 , 6 1  
3 70 DATA 6 12 , 320 , 302 , 67 6 , 287 , 2 , 44 , 33 , 32 , 520 , 557 , 1 0 , 6 , 2 50 , 56 6  
380 DATA 246 , 53 , 37 , 52 , 83 , 47 , 320 , 3͏ , 33 , 8 1 8 , 7 , 44 , 30 , 3 1 , 2 50 , 1 0 , 1 5 
390 DATA 35 , 106 , 1 59 , 1 1 3 , 3 1 , 102 , 406 , 229 , 549 , 320 , 29 , 66 , 33 , 10 1  
400 DATA 8 1 8 , 138 , 30 1 , 3 1 6 , 353 , 320 , 2 1 9 , 37 , 52 , 28 , 549 , 320 , 33 , 8 , 48 
410  DATA 107 , 50 , 822 , 7 , 2 , 1 1 3 , 73 , 1 6 , 1 2 5 , 1 1 , 1 10 , 67 , 102 , 8 1 8 , 33 , 59 
420 OATA 8 1 , 1 57 , 38 , 43 , 590 , 1 38 , 1 9 , 85 , 400 , 38 , 43 , 7 7 , 1 4 , 27 , 8 , 47 , 138 
430 DATA 63 , 1 40 , 44 , 3 5 , 22 , 1 7 6 , 106 , 2 50 , 3 1 4 , 2 1 6 , 2 , 1 0 , 7 , 994 , 4 , 20 , 25 
440 DATA 44 , 48 , 7 , 26 , 46 , 1 10 , 229 , 8 1 8 , 1 90 , 34 , 1 1 2 , 1 4 7 , 44 , 1 10 , 1 2 1  
450 DATA 125 , 96 , 4 1 , 5 1 , 50 , 1 40 , 56 , 4 7 , 1 52 , 549 , 63 , 8 1 8 , 28 , 42 , 250 , 1 38 
460 DATA 591 , 98 , 653 , 32 , 10 7 , 1 40 , 1 1 2 , 26 , 85 , 138 , 549 , 50 , 20 , 125 , 3 7 1  
4 70 DATA 38 , 36 , 10 , 52 , 1 18 , 136 , 102 , 420 , 1 50 , 1 1 2 , 7 1 , 1 4 , 20 , 7 , 24 , 1 8 
480 DATA 1 2 , 8 1 8 , 37 , 6 7 , 1 10 , 62 , 33 , 2 1 , 95 , 2 1 9 , 520 , 102 , 822 , 30 , 83 , 84 
490 DATA 305 , 629 , 1 5 , 2 , 10 , 8 , 2 1 9 , 106 , 3 53 , 105 , 1 06 , 60 , 242 , 72 , 8 , 50 
500 DATA 204 , 1 84 , 1 1 2 , 1 25 , 549 , 65 , 1 06 , 8 1 8 , 1 90 , 96 , 1 1 0 , 1 6 , 73 , 33 
510  DATA 8 1 8 , 1 50 , 409 , 400 , 50 , 1 54 , 285 , 96 , 106 , 3 1 6 , 2 70 , 204 , 10 1 , 822 
520 DATA 400 , 8 , 44 , 3 7 , 52 , 40 , 240 , 34 , 204 , 38 , 1 6 , 46 , 4 7 , 85 , 24 , 44 , 1 5 
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530 DATA 64 , 73 , 1 38 , 8 1 8 , 85 , 78 , 1 10 , 33 , 420 , 5 1 5 , 53 , 37 , 38 , 22 , 3 1 , 10 
540 DATA 1 10 , 106 , 10 1 , 1 40 , 1 5 , 38 , 3 , 5 , 44 , 7 , 98 , 287 , 1 35 , 1 50 , 96 , 33 
5 50 DATA 84 , 125 , 8 1 8 , 1 90 , 96 , 520 , 1 18 , 45 9 , 3 70 , 653 , 466 , 106 , 4 1 , 107  
560 DATA 6 1 2 , 2 1 9 , 275 , 30 , 1 50 , 10 5 , 49 , 53 , 28 7 , 250 , 20 7 , 1 34 , 7 , 53 , 1 2 
5 70 DATA 47 , 85 , 6 3 , 1 38 , 1 1 0 , 2 1 , 1 1 2 , 1 40 , 49 5 , 496 , 5 1 5 , 1 4 , 73 , 8 5 , 584 
580 DATA 994 , 1 50 , 1 99 , 1 6 , 42 , 5 , 4 , 2 5 , 42 , 8 , 1 6 , 82 2 , 1 2 5 , 1 5 9 , 32 , 204 
590 DATA 6 1 2 , 8 18 , 8 1 , 95 , 405 , 4 1 , 609 , 1 36 , 1 4 , 20 , 28 , 26 , 353 , 302 , 246 , 8  
600 DATA 1 3 1 , 1 59 , 1 40 , 84 , 440 , 42 , 1 6 , 822 , 40 , 67 , 10 1 , 102 , 1 9 3 , 1 38 , 204 
610 DATA 5 1 , 63 , 240 , 549 , 1 22 , 8 , 10 , 63 , 1 40 , 47 , 48 , 1 40 , 288 
620 OPEN " O" , l , " C IPHER2" 
630 FOR N=l TO 763 
640 READ C 
6 50 PRINT # 1  , C ;  
660 NEXT N 
6 70 PRINT # 1  , 
680 CLOSE 1 

100 ' WRITE3 
1 10 DEF I NT C , N  
1 20 REM THERE ARE 6 1 8  NUMBERS IN C IPHER3 
1 30 DATA 3 1 7 , 8 , 92 , 73 , 1 12 , 89 , 6 7 , 3 1 8 , 28 , 96 , 107 , 4 1 , 63 1 , 78 , 1 4 6 , 397 
1 40 DATA 1 1 8 , 98 , 1 1 4 , 246 , 348 , 1 1 6 , 74 , 88 , 1 2 , 6 5 , 32 , 1 4 , 8 1 , 1 9 ,  76 , 1 2 1  
1 50 DATA 2 1 6 , 85 , 33 , 66 , 1 5 ,  108 , 68 ,  77 , 4 3 , 24 , 1 22 , 96 , 1 1 7 , 36 , 2 1 1 , 30 1  
1 60 DATA 1 5 , 44 , 1 1 , 46 , 89 , 18 , 1 36 , 68 , 31 7 , 28 , 90 , 82 , 304 , 7 1 , 43 , 22 1  
1 70 DATA 1 98 , 1 76 , 3 10 , 3 1 9 , 8 1 , 99 , 264 , 380 , 56 , 37 , 3 1 9 , 2 , 44 , 53 , 28 , 44 
1 80 DATA 7 5 , 98 , 102 , 37 , 85 , 107 , 1 1 7 , 64 , 88 ,  1 36 , 48 ,  1 5 1 , 99 ,  1 7 5 , 89 , 3 1 5  
1 90 DATA 326 , 78 , 96 , 2 1 4 , 2 18 , 3 1 1 , 43 , 89 , 5 1 , 90 , 7 5 ,  1 28 , 96 , 33 , 28 , 103 
200 DATA 84 , 65 , 26 , 41 , 246 , 84 , 270 , 98 , 1 1 6 , 32 , 59 , 74 , 66 , 69 , 240 , 1 5 , 8  
2 1 0  DATA 1 2 1 , 20 ,  77 , 89 , 3 1 , 1 1 , 106 , 8 1 , 1 9 1 , 224 , 328 , 1 8 , 7 5 , 52 , 82 , 1 1 7  
220 DATA 20 1 , 39 , 23 , 2 1 7 , 2 7 , 2 1 , 84 , 35 , 54 , 109 , 1 28 , 49 , 77 , 88 , 1 , 8 1 , 2 1 7  

290 DATA 

230 DATA 64 , 55 , 8 3 , 1 1 6 , 25 1 , 269 , 3 1 1 , 96 , 54 , 32 , 1 20 , 1 8 , 1 3 2 , 102 , 2 1 9  
240 DATA 2 1 1  , 84 ,  1 50 , 2 1 9 , 27 5 , 3 1 2 , 64 ,  10 , 106 , 87 ,  7 5 , 47 , 2 1 , 29 , 37 , 8 1 
2 50 DATA 44 , 18 , 126 , 1 1 5 ,  1 32 ,  1 60 ,  1 8 1 , 203 , 7 6 , 8 1 , 299 , 3 1 4 , 337  , 35 1 , 96 
260 DATA 1 1 , 28 , 9 7 , 3 1 8 , 238 , 10 6 , 24 , 93 , 3 , 1 9 , 1 7 , 26 , 60 , 73 , 88 , 1 4 , 126 
2 70 DATA 1 38 , 234 , 286 , 297 , 32 1 , 365 , 264 , 1 9 , 22 , 84 , 56 , 10 7 , 98 , 123 , l l l  
280 DATA 2 1 4 , 1 36 , 7 , 33 , 45 , 40 , 1 3 , 28 , 46 , 42 ,  107 , 196 , 227 , 344 , 1 98 , 203 

247 ,  1 1 6 , 1 9 , 8 , 2 1 2 , 230 , 31 , 6 , 328 , 6 5 , 48 , 52 , 59 , 4 1 , 122 , 33 
300 DATA 1 1 7 , 1 1 , 1 8 , 25 , 7 1 , 36 , 45 , 83 , 76 , 89 , 92 , 3 1 , 65 , 70 , 83  , 96 , 27 , 33 
3 1 0  DATA 44 , 50 , 6 1 , 24 , 1 12 , 1 36 ,  1 49 , 1 76 , 1 80 , 1 94 , 1 43 , 1 7 1  , 20 5 , 296 , 87 
320 DATA 12 , 44 , 5 1 , 89 , 98 , 34 , 4 1  , 208 ,  1 7 3 , 66 , 9 , 35 ,  1 6 , 95 , 8 ,  1 1 3 , 1 7 5  
330 DATA 90 , 56 , 203 , 1 9 ,  1 7 7 , 1 8 3 , 206 , 1 57 , 200 , 2 1 8 , 260 , 29 1  , 30 5 , 6 1 8  
340 DATA 9 5 1 , 320 , 1 8 , 1 24 , 78 , 6 5 , 1 9 , 32 ,  1 24 , 48 , 53 , 57 , 84 , 96 , 207 , 244 
350 DATA 66 , 82 , 1 1 9 , 7 1 , 1 1  , 86 , 77  , 2 1 3 , 54 , 82 , 3 1 6 , 245 , 30 3 , 86 , 97 , 10 6  
360 DATA 2 1 2 , 18 , 37 ,  1 5 , 8 1  , 89 ,  1 6 ,  7 , 8 1 , 39 , 96 , 1 4 , 43 , 2 1 6 ,  1 18 , 29 , 55 
370 DATA 109 , 1 36 ,  1 72 , 2 1 3 , 64 , 8 , 227 , 304 , 6 1 1  , 22 1 , 364 , 8 1 9 , 37 5 , 128 
380 DATA 296 , 1 1 ,  1 8 , 53 , 76 , 10 , 1 5 , 23 , 1 9 , 7 1 , 84 , 1 20 , 1 34 , 66 , 73 , 89 , 96 
390 DATA 230 , 48 ,  7 7 , 26 , 10 ' , 1 2 7  , 936 , 2 1 8 , 439 , 1 7 8 , 1 7 1 , 6 1  , 226 , 3 1 3  
400 DATA 2 1 5 ,  102 , 18 , 167 , 262 , 1 1 4 , 2 18 , 66 , 59 , 48 , 27 ,  1 9 ,  1 3 , 82 , 48 , 1 62 
4 1 0  DATA 1 1 9 , 34 , 1 27 , 1 39 , 34 , 1 28 , 1 29 , 74 , 63 , 1 20 , 1 1 , 54 , 6 1 , 73 , 92 , 1 80 
420 DATA 66 , 7 5 , 10 1 , 124 , 265 , 89 96 126 , 274 , 896 , 9 1 7 , 434 , 46 1 , 23 5  
4 3 0  DATA 890 , 3 1 2 , 4 1 3 , 328 , 38 1  , 96 ,  105 , 2 1 7 , 66 , 1 1 8 , 22 , 77 , 64 , 42 , 1 2 , 7  
440 DATA 5 5 , 24 , 8 3 , 67 , 97 , 109 , 1 2 1  , 1 35 , 18 1 , 203 , 2 1 9 , 228 , 256 , 2 1 , 34 
450 DATA 77 , 3 1 9 , 374 , 382 , 67 5 , 684 , 7 1 7 , 864 , 203 , 4 ,  1 8 , 92 , 1 6 , 63 , 82 , 22 
460 DATA 46 , 55 , 69 , 74 ,  1 1 2 , 1 35 , 1 86 , 1 7 5 , 1 1 9 , 2 1 3 , 4 1 6 , 3 12 , 343 , 264 
470 DATA 1 1 9 , 1 86 , 2 1 8 , 343 , 4 1 7  , 845 , 95 1  , 1 24 , 209 , 49 , 6 1 7  , 856 , 924 , 936 
480 DATA 72 , 1 9 , 29 , 1 1 , 35 , 42 , 40 , 66 , 85 , 94 ,  1 1 2 , 65 , 82 , 1 1 5 ,  1 1 9 , 236 
490 DATA 244 , 186 , 1 72 , 1 12 , 85 , 6 , 56 , 38 , 44 , 8 5 , 72 , 32 , 47 , 7 3 , 96 ,  124 
500 DATA 2 1 7 , 3 1 4 ,  3 1 9 , 22 1 , 644 , 8 1 7 , 82 1  , 934 , 922 , 4 1 6 , 97 5 , 10 , 22 , 1 8 
5 1 0  DATA 46 , 1 3 7 , 1 8 1 , 1 0 1  , 39 , 86 ,  10 3 ,  1 1 6 ,  1 38 ,  1 64 , 2 1 2 , 2 1 8 , 296 , 8 1 5  
520 DATA 300 , 41 2 , 460 , 495 , 6 7 5 , 820 , 952 
530 OPEN "O"  , 1 ,  " C I PHER3" 
540 FOR N=l TO 6 1 8  

5 50 READ C 
560 PRINT # 1  , C ;  
570 NEXT N 
580 PRINT # 1  , 
590 CLOSE 1 

100 ' PROCESS/LET 
1 10 CLEAR 20000 
1 20 DIM C$ ( 3000) 
1 30 REM USES EVERY LETTER OF TEXT TO DECIPHER 
1 40 INPUT " TEXTF ILE  NUMBER'  ; T 
1 50 OPEN ' I " , 1 ,  " T " +CHR$ ( 48+T) 
1 60 INPUT # l  , A$ 
1 70 IF EOF ( l )  THEN 260 
180 A$=' ' +A$ ' ADD A LEADING SPACE 
1 90 FOR P=l TO LEN (A$) - l  ' POSIT ION ACROSS THE STRING 
200 IF M ID$ ( A$ , P , l ) =" " THEN 240 
2 1 0  N=N+l ' WORD NUMBER 
220 C$ ( N ) =M ID$ (A$ , P ,  l ) ' CHARACTER ( NUMBER) 
230 IF N > 2906 THEN 260 
240 NEXT P 
250 GOTO 1 60 
260 CLOSE 
270 LPRINT " C I PHER 1 - TEXT "T 
280 OPEN " I ' , 1 ,  " C IPHER ! "  
290 FOR J=l T O  520 
300 INPUT # 1  , V 
310 IF C $ ( V ) =" " THEN LPRINT" - "  ; ELSE LPR INT C$ (V)  ; 
320 IF J/90= INT ( J/90) THEN LPRINT 
330 NEXT J 
340 LPRINT 
350 CLOSE 
360 LPRINT" " : LPRINT" 
370 LPRINT " CIPHER 3 - TEXT "T 
380 OPEN " I " , 1 ,  " CIPHER3" 
390 FOR J=l TO 6 1 8  
400 INPUT # 1 ,  V 
410 IF C $ ( V ) =" " THEN LPRINT " - " ;  ELSE LPRINT C $ ( V )  ; 
420 IF J/90=INT ( J/90)  THEN LPRINT 
430 NEXT J 
440 LPRINT 
450 CLOSE 
460 LPRINT" " :  LPRINT" 

100 ' PROCESS/ L l  
1 10 CLEAR 20000 
1 20 DIM C$ ( 3000l 
1 30 REM USES THE F IRST L ETTER OF EACH WORD IN TEXT TO DECODE 
CI PHER 
1 40 INPUT " TEXTF ILE NUMBER'  ; T  
1 50 OPEN " I ' , 1 ,  " T " +CHR$ ( 48+T ) 
1 60 INPUT # l  , A$ 
1 70 IF EOF ( l )  THEN 2 50 
180 L ET A$=' ' +A$ ' ADD A LEADING SPACE 
1 90 FOR P=l TO L EN ( A$)  - l  ' POSITION ACROSS THE STR I NG 
200 IF MID$ ( A$ , P , l ) <>" " OR MID$ (A$ , P+l , l ) ="  " THEN 230 
2 1 0  N=N+l ' WORD NUMBER 
220 C$ ( N ) =MID$(A$ , P+ l , l ) ' CHARACTER ( NUMBER) 
230 NEXT P 
240 GOTO 1 60 
250 CLOSE 
260 LPRINT ' C IPHER 1 - TEXT"T 
270 OPEN " I ' , 1 ,  ' C IPHER ! "  
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280 FOR J=l  TO 520 
290 I NPUT # 1  , V 
300 I F  C $ ( V ) ='"' THEN LPRINT"  - " ;  ELSE LPRINT C$ (V )  ; 
3 1 0  IF J/90=IN T ( J/90) THEN LPRINT 
320 NEXT J 
330 LPRINT 
340 CLOSE 
350 LPRI N T "  " : LPRINT"  
360 LPRINT " C I PHER 3 - TEXT"T  
370  OPEN " I " , l , " C I PHER3" 
380 FOR J=l  TO 6 1 8  
390 INPUT  # 1  , V 
400 I F  C$ ( V)=" " THEN LPRINT" - " ;  ELSE LPRINT C $ ( V ) ; 
4 10  I F  J/90=INT ( J /90 ) THEN LPRINT ' END PRINTER LINE  
420 NEXT  J 
430 LPRI NT 
440 CLOSE 
450 LPRI NT" " :  LPRINT" 

100 ' PROCESS/L2 
1 10 CLEAR 20000 
120 D I M  C$ ( 3000) 
1 30 REM USES THE F I RST TWO LETTERS OF EACH WORD 
1 40 INPUT " TEXTF ILE NUMBER" ; T  
1 50 OPEN " I " , l , " T"+CHR$ ( 48+T ) 
1 60 INPUT # 1  , A$ 
1 70 IF EOF ( l )  THEN 260 
1 80 LET A$=" "+A$ ' ADD A LEADING SPACE 
1 90 FOR P=l TO LEN (A$) - l  ' POS I TION ACROSS THE STRI NG 
200 IF M I D $ ( A$ ,  P ,  l ) <> "  " OR M I D$ (A$ , P+l , l )=" " THEN 240 

210 N=N+2 
220 C$ ( N - l ) =MID$ (A$ , P+l  , l )  : C$ ( N)=MIDS (A$ , P+2 , l ) 

222 I F  C$ ( N) = "  " THEN C$ (N)=C$ ( N - l )  
230 I F  N > 2906 THEN 260 
240 NEXT P 
250 GOTO 1 60 
260 CLOSE 
2 70 LPRINT" C I PHER 1 - TEXT " T  
280 OPEN " I " , l ,  " C IPHER l "  
290 FOR J=l T O  520 
300 INPUT # 1 , V 
3 1 0  IF C $ ( V) =" " THEN LPR INT " - " ;  ELSE LPRINT C $ ( V )  ; 
320 I F  J/90=INT(J/90) THEN LPRINT 

330 NEXT J 
340 LPRINT 
350 CLOSE 
360 LPRINT"  " :  LPRINT"  
370 LPRINT " C I PHER 3 - T EXT  "T  
380 OPEN " I " , l , " C I PHER3" 
390 FOR J=l TO 6 1 8  
400 INPUT # 1 , V 
4 1 0  I F  C $ ( V) =" " THEN LPRINT " - " ;  ELSE LPRINT C $ ( V )  ; 
420 IF J/90=INT (J/90 )  THEN LPRINT 
430 NEXT J 
440 LPRINT 
450 CLOSE 
460 LPRINT" " :  LPRINT"  

Gordon S peer  
3 3 04 Wood lawn Road 
Sterl i n g ,  I L  6 1 08 1  • 

T RS -80,THIS IS l.T. 
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M O DE L  I l l CORNE R 

H ubert S.  H owe , J r. 


Thi s  Month: Cassette I n put and O utput 


Transferri n g  data between memory and the  cassette tape 
recorder is s im i lar  to read i n g  the keyboard or d isp layi ng 
characters on the v ideo mon itor. I t  is not real ly necessary 
for a programmer to know how such a tran sfer works, as 
long as he knows how to u se the ROM su broutines that 
carry out the essential operations. O n e  important d ifference 
between the keyboard and video d i sp lay of the TRS-80 
Model  3 on the o ne hand , and the cassette recorder  on the 
other,  i s  that the former are m emory mapped , whereas the 
cassette recorder i s  i nterfaced through an i n put/output 
port , n u m ber  2 5 5  (hexadeci ma l  FF).  Turn ing the motor on 
and off i s  handled through port 236 (EC hex) , bit 1 .  (The 
reader i s  advised against outputting  values to this port 
without goi n g  through the syste m ,  s ince it also handles 
several other  function s ,  i nc lud ing  enabl ing and d isab l ing  
the  1 /0 bus ,  video waits,  the alternate character set, and  
the  32-character mode.) O n ly certai n bits of  th is  port are 
used. The d i s ks and l i ne  p rinter also use ports , as do the 
RS-23 2-C interface and various other  per iphera ls. The TRS­
80 has m u ch room for expansion of i n put and output 
devices us ing either m ethod. 

Cassette ROM Subroutines 

The addresses of ROM su brout i nes that are used for 
cassette i nput and output are summarized in Table 1 .  A l l  
are located between addresses 01 D 9 H  a n d  0 3 1 3 H ,  but 
actual ly bra n ch to the area above 3000 H .  (" H "  is  often 
appended to add resses to rem i n d  you that they are 
hexadecimal  n u m bers.) 

Address  Funct i o n  
0 1 F8H T u r n s  cassette o f f  . U s e s  r eg i st e r  A .  
0235H R e a d  byt e ,  w h i c h  i s  returned  i n  A .  

Uses n o  o t h e r  regist e r s .  
0264H W r i t e  byte in  A t o  cassett e . 

Uses  n o  other  register s .  
0287H W r i t e  l eader  a n d  sync byte . Turns  on  m ot o r . 

Uses  AF , C .  
0296H Read l eader  a n d  sync byt e .  Turns  o n  mot o r . 

Uses  AF . Two a st e r isks  appear  i n  the  upper  r ight 
c o r ne r  of the  v i d e o  d i sp l ay when l ea d e r  and sync 
byte are f oun d .  

Table 1 :  Summary of  cassette ROM routines. 

A l l  cassette i nput  and output operations  in assembly 
language can be done us ing these su brout ines .  A l l  standard 
tape formats are readable.  (Some program mers have 
developed non-standard methods that encode the bits i n  
some d ifferent way. These operations are beyond t h e  scope 
of this d i scu ssion.) 

The begin n ing of a f i le on the cassette tape is  s ign ified 
by a " leader and sync byte , "  which is  actual ly a succession 

of 2 5 5  zeros fol lowed by AS (the sync byte) . Each bit of 
data i s  read from the tape separately. This means that the 
t iming of the routine that reads the bits  i s  extremely crucial. 
This i s  why you m u st d isab le  interru pts (CM D"T") i n  D i sk  
Basic when  read i n g  cassettes. I t  i s  a l so  why T RS-80 owners 
who have had the clock speed modified m u st switch to the 
older ,  s lower speed in order  to read standard cassette 
tapes. 

O nce the cassette tape is tu rned on and the leader and 
sync byte located or written ,  it i s  the p rogrammer 's  
respons ib i l ity to keep u p  with the speed of  the cassette i n  
order t o  read or write data properly. (Writing data may b e  
less cru cial than read ing  it.) T h e  data-transfer speed o f  the 
cassette is  either 500 or 1 5 00 baud ("baud "  m eans " bits 
per second") , so that a bit m u st be read or written every 2 
m i l l iseconds  for 5 00 baud and every 2/3 m i l l isecond for 
1 5 00 baud. What this  means is that, for most pu rposes , a l l  
you can do is  to  read or write data i nto or out of  memory 
and stop the cassette when you want to do some 
computation. Each t ime you stop the cassette , you m u st 
start it again with a leader and sync byte com b i natio n ,  to 
make sure that no data is lost due to the start and stop 
motion of the cassette. A ny program that ·does not keep u p  
with t h e  baud rate wi l l  lose b its of data , t h u s  read ing  
incorrect values. 

The T RS-80 Mod e l  3 has two cassette speeds,  which are 
ind icated by the value  in memory location 1 69 1  3 (4 2 1  1 H ) :  
zero ind icates low speed (500 baud) , a n d  any othe r value  
ind icates h igh  speed ( 1  5 00 baud) .  Actual ly,  the  compute r 
uses many other RAM locations as we l l. Location 4 2 0 C H  
conta ins  the add ress of t h e  tape writ ing  s u b routi ne ,  and 
4 2 0 E H  the tape read ing s ubrouti ne. These values are set 
when the leader and sync routi nes are call e d ,  which check 
location 42 1 1  H for zero and act accord i ng ly. 

I f  the h igh cassette speed i s  be ing used , the com puter 
req u i res an i nterru pt to enter and exit the ro utine. This is 
not req u i red by the low cassette speed. What this means is 
that the break vector at location 400 C H  and the i nterru pt 
vector at 4 0 1 2 H  m u st be restored to a J P  i n struction for a 
high speed cassette read operation , i n  case it had been 
changed , but not for a tow speed read.  F i nal ly,  on the 
Mod e l  3 it is poss ib le  to term i nate a cassette read · 
operation by p ress ing the B R EA K  key. If B R EA K  is typed , 
the com p ute r j u m ps to locat ion 4204 H ,  so th i s  location 
needs to be set to the add ress where you want your  
program to  resume shou ld  you type B R EAK.  

Tape Formats 

Standard tape formats have been d eveloped by Radio 
Shack to ind icate what the data o n  the tape represents , 
where it goes , when to stop the cassette , and what to do 
after stoppi ng. There are fou r standard tape formats: Basic 
programs,  Basic data , mach ine- language object tapes (the 
SYSTEM format) , and Editor/Assem bler symbol ic p rogram 
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fi les. Other formats ,  such as data f i les for the Vis ica lc  
progra m ,  have bee n  devised for various reason s ,  but  wi l l  
not be  d i scussed h ere. 

1 .  Machine Language O bject (SYSTEM) Tapes 

An " o bject progra m "  is  a program in machi n e  code ready 
to run on a computer. When stored on an exte rnal medium 
such as a cassette tape, i t  i s  necessary on ly  to  dump i t  into 
me mory and j u m p  to the start ing location. 

The object-program format is also known as the SYSTEM 
format because of  the Bas ic command used to  read such  
tapes. Data is  writte n o n  the tape i n  the form of b locks less  
than  2 5 6  bytes i n  length.  Each b lock begi ns with a header 
byte identifyi ng what k ind of block it i s. There are th ree 
types of b l ocks: F I L E N AM E ,  DATA, and E NTRY. F I L E N AM E  
i s  f i rst, fol lowed b y  any n u m ber  of DATA blocks. The 
E NTRY block comes last, after which the cassette is  turned 
off. The whole tape has the structure s hown i n  Tab le  2 .  

The  fact that each  data b lock has i t s  own add ress  means 
that data can be  loaded anywhere in  memory, and that the 
same tape can conta in  data that goes into several d iffe rent 
areas. Usually, only the Ed itor/Assembler  p rogram produces 
such tapes (through the use of d iffe rent O RG state ments) , 
because monitors such as TBUG or Mon itors 3 and 4 (as 

• 	 well as the TAPE D I SK uti l ity program) requ i re that you 
spec ify o n e  contiguous b lock. If the c hecksum is wrong, o r  
i f  the h eader byte is not 5 5 ,  3 C ,  or  7 8 ,  an  error i s  
produced. I f  read ing  the  cassette u n d e r  SYSTE M ,  a " C "  
replaces o n e  o f  the asterisks i n  t h e  u p p e r  r ight corner. 

( Leader  and  Sync Byt e )  
F i l e name Header  
F i l e  Name 

D a t a  Header  
Count Byte 

Load  Address  

( O t h e r  D a t a  B l oc ks )  
E n t r y  H e a d e r  
Entry  Address  

5 5H 
6 bytes (ASC I I )  , f i l l e d  w i t h  
b l anks i f  n a m e  l ess than 6 
c ha ract e r s .  
3CH 
Numb e r  of data bytes to 
f o l l ow ( 1 - 256 )  
2 byt e s ,  LSB/MSB,  i nd i cat i ng 
whe re data  i s  to be l o a d e d  

78H 
2 byte s ,  LSB/MSB 

Table 2: Object p rogram cassette format. 

2. E d itor/Assemble r  Sou rce Program Tapes 

Source tapes for the Ed itor/Assembler  program have a 
format d ifferent from other  tapes , which is sum marized i n  
Tab le  3 .  Fol lowi ng t h e  lead er  a n d  sync bytes , there is  a n  I D  
byte (D3)  and the s ix- byte name of the tape. Fol lowing the 
name, i n d ividual  statem ents occ u r  i n  separate b locks u nt i l  
the endfi le byte 1 A H  is  reached . 

This  format is essential ly a d u m p  of the  memory area 
that hol d s  the sou rce program when ru n n i ng the E d itor/ 
Assembler  p rogra m ,  except that when the program res ides 
in memory, the l i ne  n u m bers are stored i n  two bytes 
(LSB/MSB) .  The tape thus takes more room than the 
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F i l e N ame 6 bytes ( ASCI I ) , padded  with  

b l a n ks 

5 bytes , ASCI I - e n c oded , 
w ith  b i t  7 ( par ity)  set 

( leader  and  Sync Byt e )  ( Leader  and sync bytes)  
F i l e name Header  03H B l ock  le ngth ( 1 · 256)  

Data Bytes ( as m a ny a s  in  l e ngt h )  
Chec ksum 

Last byte = zero  to e n d  f i l e  I n d i v i d u a l  p r ogr am statement s :  
L i ne Number 

Table 5 :  Format for Electric Pencil and SCRIPSIT data tapes. 

5. Level 11 Basic Data Tapes 

B ecause of  the one important point m e ntioned above ­
that you m u st write a n ew lead er and sync byte each t ime 
that you start or stop the cassette - Level 11 Basic data 

Statement Code  (Any l e ngth)  . TAB ( r ight 
a r r ow) key e ncoded  as 09 . 

Ca r r i age Return 0D ( ENTER key)  
( l ast statement END . encoded  i n  same manner )  

E n d  Byte ! AH ( s h i ft down - a r row) 

Table 3: Editor/Assembler sour.ce cassette tape format. 	 tapes are stored in a very i neff icient man ner. Each t ime a 
Pr int #-1 or I N  PUT #-1 is executed, a new lead er and sync 
byte is written or read. A Basic p rogram can take advantage 

program in memory. This  is also the format u sed to hold of th is  s ituation, by try ing to inc lude as much data as 
poss ib le  with in  a s i ngle  statement, but it is imposs ib le to 
escape the fact that most of the t ime is spent read ing  the 
leader and sync bytes. To com pound th is  p rob lem,  al l  data 
tapes are written at low speed ( 5 00 baud) , regard l ess of 
what is specif ied in location 1 691 3 .  

sym bolic f i les on d i sk. 

3 .  Level 11 Basic Program Tapes  

A Level 11 Bas ic  p rogram tape i s  essential ly a dump of the 
program as it is stored in m emory. This  is not th e way i n  T h e  exact format o f  a d ata tape i s  s o  s imp le  that a table 
which you type i t  i n ,  nor  t h e  way i t  i s  l i sted w h e n  you print is  not necessary. After the leader and syn c byte comes the 
it, b ecause al l  of the key words are trans lated into a binary 
cod e. State m ent n umbers are stored in two bytes. This  i s  
why they may have a max i m u m  value of  65529 ( 6 5 5 3 5  less  

data itself, term i n at ing i n  a carriage retu rn. I n d ividual  items  
in  the l i s t  are separated by  com mas. For th i s  reason a 
comma can not be inc luded i n  a strin g  saved on cassette 

a few val u es used for special  pu rposes) . The on ly  recogn iz­ tape (nor  can a carriage retu rn) . Str ings are written s i m ply 
able data is the ASC I I  text in P R I N T  statem ents ,  variab le as a ser ies of characters. A l l  n u m bers, whether they 
nam es ,  and constants. The comp l ete format i s  shown in represent i ntegers or s in gle- or doub le- precision val ues ,  are 
Table 4. 

( Leader  a n d  Sync Byt e )  
Header  	 D3 D3 D3 
F i l e  Name F i rst byte o n l y ,  ASC I I  
Program Statements Starts l oa d i ng d i re c t l y  i n t o  

42E9H ( L evel  I I )  
o r  6 8BAH ( D i sk B as i c )  

End  F l ag 0 0  0 0  00 

Table 4: Format for BASIC program tapes. 

This  is also the standard format used to store Bas ic 
programs on d isk ,  except that d is k  storage also provides  
the "ASC I I "  option (SAVE " PG M " ,A) , which stores the 
program i n  exactly the same way that it is  printed by a L IST 
com mand. 

4.  E lectric Penci l  and SCRI  PS IT Data Tapes 

Whi le the data saved by the E lectric Penci l  and SCR I  PSIT 
word-process ing  programs are d i ffe rent  (SC R I PS I T  sets bit 7 
for many data bytes) , the tape formats are the same, so 
that data prepared from one p rogram can be used with the 
othe r. There are no h eader bytes or  names on the tape. 
Data are s im ply saved in b locks,  where the f i rst byte is the 
len gth ( 1 - 2 5 6 ,  with zero ind icat ing 2 5 6) ,  the next bytes are 
data, and the last byte is a checksum. The end of f i le  is  
recognized by a data value of zero for the last byte i n  the 
b lock. Th i s  i n formation i s  s u m m arized in  Tab le  5.  
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stored as ASC I I  strings su rrounded by b lank s paces. Th us ,  a 
number  could be written as an i nteger and read as a s i ngle­
or dou ble-precis ion n u m ber or stri n g. The deci mal point i s  
inc luded if  present. A stri ng cons ist ing o f  n u m e rals can be  
written as  a string and read as  a n u m ber,  but  if  i t  conta ins  
any  non- n u m erical characters ,  an e rror i s  produced. The  
warn ing  in  the LEVE L I I  BAS I C  R E FE R E N C E  MA N UA L  i s  not 
total ly correct. I t  is poss ib le to read data in som e  form 
other  than that in  which it was written ,  but you m ust always 
read the sam e  n u m ber of items.  The carriage- return 
characte r (OOH)  i s  the cue to stop the cassette when data 
is be ing read. • 

I N FO RMAT I O N  RETRI E VAL SYSTEM 
continued from page 1 8  

art ic le  i n  the N ovember 1 9 7 9  issue o f  the Rad io Shack 
Microcom puter N ews for the descri ption of the program. 
have made some m inor change s  to the program but the body 
of the p rogram i s  basical ly the same. 

10 ' F ROM " L IST/ BAS" 

20 ' F ROM RADIO SHACK MICROCOMPUTER  N EWSL ETTE R ,  1 1/ 7 9  


3 0  ' LI STER/ BAS 2 . 0  · BASIC PAGE LISTER  

40 ' COPYR IGHT ( C )  1 9 79 TANDY COR P .  


5 0  ' MOD I F I E D  B Y  PETER ANSBACHE R ,  9 1 8  SOUTH RUST IC ROAD , 

COLUBMIA , MO 6 520 1 

60 ' MAY 1 ,  1 98 1  

7 0  ' 

80 CLEAR 1 000 


I 



__ _ 

90 DEF I NT A - Z  
100 ' 
1 10 ' ATTEMPT TO OPEN REQUESTED F I LE ; ERROR TRAP IF NOT FOUND 
120 ' 
1 30 CLS  PRINT  TAB ( 20 )  " BASIC PAGE L I STER 2 . 0 " PRINT  

1 50 ON E RROR GOTO 960 OPEN " I "  , 
1 60 ON E RROR GOTO 990 PG = 0 ' 
1 7 0  ' 

1 40 L INE INPUT " ENTER F I LESPEC " 

180 L I NE INPUT " ENTER T ITLE  " , 

; F$  
1 ,  F$  

PAGE COUNT SET TO ZERO 

TL$ 
190 L I NE I NPUT " ENTER  TIME AND DATE " ; DT$ 
200 L INE INPUT " ENTER  PAGE WIDTH ( 64 TO 132 , DE FAUL T  = 80 ) :  
" ; WD$ 
2 1 0  IF WD$ = " "  THEN WD$ = "80"  
220  WD  = VAL (  WD$  ) 
230 IF WD < 64 OR WD > 132 THEN PRINT " *  BAD WIDTH (64 
1 32 ONLY) ' " ' GOTO 200 
240 INPUT "DO  YOU WANT EACH ' STATEMENT ' ON A SEPARATE L I N E  


( Y/ N )  " ; SL$ 

250 I F  LEFT$ ( SL$,  1 ) = "Y"  THEN Fl = 1 E L SE Fl  = 0 

260 PRINT : INPUT " TYPE 1 FOR S I NGLE  SPACE , 2 FOR DOUBL E "  , 

SP 

270 ' 

280 ' ** MAKE SURE THE PRINTER  I S  READY *** 

290 ' 

300 GOSUB 1030 ' SEE I F  WANT TO PRIN1 L I NE NUMBERS 

3Hl  PRINT  PRINT  " SET  PRINT  HEAD  OVER  PERFORATIONS , "  


320 PRINT  L I NE INPUT " TURN ON PRINTE R  - THEN PRESS <ENTER> " 

; A$ 

330 IF PEEK ( l 43 12 )  > 1 2 7  THEN PRINT " * PRI NTER NOT READY 


*"  GOTO 3 1 0  
340 POKE 1 6424 , 
COUNT 
350 GOSUB 1220 
360 GOSUB 660 
3 7 0  GOSUB 660 
380 I F  EOF ( 1 
390 GOSUB 1220 
400 I F  Fl = 1 
4 10  Wl  = WD T 
420 W = Wl  I F  
430 J = I NSTR ( L $ , CHR$ ( 10 )  ) ' CHECK FOR  L I NE F E ED 
440 I F  J > 0 THEN W = J - 1 ELSE I F  LEN  ( L$ ) > W l  
THEN J = · 1 
450 LPRINT TAB ( T) ; L EFT$ (  L$ , W ) 
460 IF 
470 IF 
480 IF 
490 LS 
500 I F  
510 IF 

6 7  POKE 1 6 42 5 ,  1 ' S E T  L I N E/PAGE AND L I NE 

' GET L INE AND ADD L I NE NUMBERS 
GOTO 4 1 0  

) THEN 560 
' GET L INE AND ADD L I NE NUMBERS 
THEN GOSUB 670 GOTO 380 
= 0 

LEN ( L$ ) < W THEN  W = L E N (  L $  ) 

J <> 0 AND T = 0 THEN T = 5 Wl = Wl - T 
SP = 2 THEN LPRINT  " " ' DOUBL E  SPACE 
J > 0 THEN W = W + 1 

= RIGHT$(  LS , LEN ( L $  ) · W )  
LS = " "  THEN 530 
PEEK ( 16425 ) > 62 

520 GOTO 420 
530 IF PEEK (  16425 < 63 
540 LPRINT CHR$ ( 1 2 )  
5 50 I F  · EOF ( i ) THEN 5 7 0  

THEN LPRINT CHR$ ( 1 2)  GOSUB 660 

THEN 380 ' PAGE F I NISHED? 

ELSE 370 
560 LPRINT CHR$ ( 12 )  ' ALL  DONE 
570 PRINT  PRINT  "*  E ND - OF - L IST ING * " 
580 PRINT 
590 PRINT  " SKIP  TO TOP OF  NEXT PAGE , <ENTER> = YES , N = 
NO ) 7 "  ; 

N EW from COM PASS SYSTEM S! 
More Help for Dungeon Masters! 

[JUJUJwmmr[OO MODULE II 
Spend more t i me conduct i n g  your  c a m pa i g n s  and 
leave the paperwork to your  apprent ;ce .  Y o u r  
h u mble s e r v a n t  has added t h r e e  n e w  rout i  nes t o  
h i s  repertoire: 

Y o u  C all e d ?  • EXPERIENCE . 
• CHARACTER ADVANCEMENT • 

• N ON-PLAYER CHARACTER GENERATIO N  • 

L;ke M o d u l e  I. ;n Mod u le II y o u ' l l  f ;nd y o u r  apprentoce to be an accom­
pVished typ;st (on any syste m-compatible pri nter) a n d  a m et i c u l o u s  
f i ler  (cassette o r  d i s kette) 

AVAILABLE FOR TRS-80, M ODELS I and I l l  

T H E  DUNGEON MAST.ER'S APPRENTICE. MODULE II Experience, Character Advancement and NPC's 
CASSETTE ( 1 6K . LVL I I ,  m i n i mu m )  . 
DISK (32K,  2 D r ive, m o n i m u m )  . 

$19 .95 
$29.95 

The Dungeon Master's Apprentice. Module I 
Character Generation 

CASSETTE ( 16K. LVL II. m i n ; mum) . 
DISK (32K. 2 Drive. m i n i mum )  . 

. .  . . . . . .  ' . .  ' $19 .95 
. .  $29 .95 

LEGENDS 
of the LOST 
LABYRINTH 

You 've heard the storoes of the fabled Losr Labyrinrh- tales of fabu­
lous treasure a n d  horr ible dangers .  Are the legends true? Now .is yowr  
chance to f i nd out 1  We' l l  get you i n s i de th is  w i z a rd's treasure trove 
Whether you ' ll ever be heard from again will  depend o n  your powers 
of percepti o n  and your quick wits. 

The magic of the Lost L a b y r o n t h  is such that e ach t o m e  you enter .  y o u ' l l  
f i n d  a completely new d u ngeon tu e x p l o r e  A n d  the better you get. 
the more chal lengong the Legend becomes 

AVAILABLE FOR T RS-80, M O DELS I and II  

LEGENDS of the LOST LABYRINTH 
A Solo Dungeon Adventure Game 

CASSETTE (32K. LVL II. mon omuml 

DISK (32K.  2 Dr ove ,  monomum )  . 

. .  $19 95. 
. $29.95 ' 

Dealer Inquiries 

Invited 

COM PASS SYSTEMS, INC. VISA & MasterCard 

AcceptedVILLAGE SQUARE CENTER, BOX 388, E. H AMPSTEAD, N.H. 03826 
(603)329-5603 
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620 END 

990 RESUME 

LINE " 

The S O RT program i s  designed to run i n  4 8 K. I f  you r 
com puter has 3 2  K ,  you can make the fol lowi n g  changes to 
enable the program to ru n on you r com puter: 

2 .  Change the fol towi n g  l i n es i n  the p rogram to: 

N ote: It is  not practical to run this program in 1 6 K of 
memory. H owever, if you want to try to get it to work, make the 
fol lowin g  changes: 

1 120 PRINT " 2 = PRINT LINE NUMBERS AT END OF LINE" 
600 LINE INPUT A$ 

1 1 30 PRINT 11 11 610 IF A$ = THEN LPRINT CHR$ ( 12 )  
1 140 PRINT II SELECT I I  

I630 
I640 ** PRINT DASH AND HEADING ** 
I650 

660 GOSUB 820 : GOSUB 860 : RETURN 

670 NN = 0 : FOR J = 1 TO LEN ( L$ ) V$ = MID$ ( L$ ,  J ,  1 ) 

L = L + 1 
680 LPRINT V$ ; 

690 IF L >= WD THEN LPRINT " " : GOSUB 770 : LPRINT 

TAB( 10 ) ; : L = 10 

700 IF V$ = CHR$ (34)  AND NN = 1 THEN NN = 0 : GOTO 720 

710 IF V$ = CHR$ (34)  AND NN = 0 THEN NN = 1 
II II 	 II II 720 IF V$ = : AND NN <> 1 THEN LPRINT : GOSUB 770 

LPRINT TAB( 5 ) ; : L = 5 

730 NEXT J 
II740 LPRINT II : L = 0 

750 GOSUB 770 

760 RETURN 

770 IF PEEK( 16425 ) > 62 THEN LPRINT CHR$ ( 1 2 )  GOSUB 660 
780 RETURN 

I790 

800 ' *** PRINT DASHED LINES FOR PERFORATIONS *** 


I810 
II II )820 LPRINT STRING$ ( 1 ,  : GO SUB 920 : RETURN 

I830 

840 ' *** PRINT HEADING AND PAGE NUMBER *** 


I850 

1 1 50 INPUT LN 
1 160 IF LN < 0 OR LN > 2 THEN 1 100 

1 1 70 LL = 0 ' LINE NUMBER TO PRINT 
1 180 RETURN 

I1 190 

1200 	 ' ********** 
I1210 

1220 ' GET LINE AND ADD LINE NUMBER 
I1230 

1240 LINE INPUT #1  , L$ 
1250 IF LN = 0 THEN GOTO 1330 

1260 LL = LL + 1 ' INCREMENT LINE NUMBER 
1270 IF LN = 2 THEN 1 320 
1280 ' ADD LINE NUMBER TO BEGINNING OF LINE 

1 290 L$ = 11 < 11 + STR$ ( LL)  + 11 > II + L$ 

1 300 GOTO 1 330 
1 3 10 ' ADD LINE NUMBER TO END OF LINE 
1 320 L$ L$ + I I  < " + STR$ ( LL ) + " > " = 

1 330 RETURN 
I1 340 

1350 	 ' * * ******** 
I1 360 

How to Modify the S O RT Program 
to Run in 3 2 K  

860 LPRINT LEFT$ ( TL$ + STRING $ (  30 , 32 ) ,  30 ) 
II 	 IIDT$ ; ; 


870 PG = PG + 1 : LPRINT USING " PAGE ###" ; PG 

" 880 LPRINT STRING$ ( WD , " = ) 1 .  Set M e mory Size to 48895.  

I890 
I900 *** PRINT TWO BLANK LINES *** 
I9 10 

1 70 CLEAR 1 5000 

190 DIM A$ ( 1 000) II II I920 LPRINT : LPRINT I I  I : RETURN 
680 DEFUSR == &HBFOOI930 
740 POKE I7 - 1664 1 ,  I8I940 *** ERROR TRAPPING *** 
760 IF I6 <> THEN STOP I950 

960 IF ERR / 2 + 1 = 54 THEN PRINT "* F I LE NOT FOUND *" : 3. C ha n ge a l l  2 3  occu rren ces of 2 5 5  to 1 9 1 in the data 
RESUME 1 40 stateme nts. 
970 IF ERR / 2 + 1 = 65 THEN PRINT " * BAD F I LE NAME * "  : 

RESUME 1 40 
980 PRINT : PRINT " ERROR # "  ; ERR I 2 + 1 ; " I N  LINE" ; ERL 
STOP 1 .  Set Memory S ize to 32 5 1 2. 

2. C ha n ge the followi n g  li nes i n  the program to: 
I1000 

1010 ' ** * * ****** 
I1020 

1030 ' SEE IF WANT TO PRINT LINE NUMBERS 
I1040 

1050 PRINT 

1060 PRINT " PRINT LINE NUMBERS F ROM 1 TO N FOR EACH LINE 

(Y/N)  ? II ; 

1070 LINE INPUT YN$ 

1080 LN = 0 

1090 IF YN$ <> "Y"  THEN GOTO 1 180 

1 100 PRINT 
1 1 10 PRINT " NOTE : 1 = PRINT LINE NUMBERS AT BEGINNING OF 
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680 DEFUSR == &H7FOO 

740 POKE I7 - 325 1 1 ,  I8 
760 IF I6 >< 22393 THEN STOP 

3. C ha n ge all 2 3  occurrences of 2 5 5  to 1 2 7  i n  the data 

maxi m u m  

stateme nts. 
4 .  Change ti n e  1 70 to clear enough string space. Experiment 

with this val u e. 
5 .  Change l i n e  1 90 to d i mension A$ to the 

nu mber o f  l i n es al lowed. Experiment with t h i s  val ue. 

Peter Ansbache r  
9 1  8 S. Rustic Road 
Col u m bia, MO 6 5 2 0 1  • 
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BAS E BALL 

the wins and losses for the f irst place team , and then divide 
by 2 .  For exam p l e ,  con s ider  our  startin g  stand in gs on the 

page,  and say we want to find  out how m any 
games beh ind the CAM E LS are , team 9. 

(W1 - L 1 ) - ( W9 - L9) ( 1 3  - 5) - ( 8  - 1 1 )  

l ' s,  J 's AND THE I R RELATI O NSH I P TO 

C.  B rian H oness 

A s  I write this  artic l e ,  basebal l i s  back on the TV, and I 
th i n k  that basebal l wi l l  make a terrific exam ple  p rogram to previous
i l lustrate worki n g  with a matrix and with subscripts. I n  fact, 
it doesn 't real ly have to be m ajor league basebal l ,  it can be  
your local Little League ,  or i t  doesn't even have to  be 
baseba l l  - we can work with most any sport where in  we' re 
interested i n  th e percentage stand ings ,  and the n u m ber of GBg 
games b eh ind the leader each of the various  teams is. 2 

Let's make u p  some names of Little League team s ,  say 
1 0  of them , a long with as team n u m b er ,  and let' see how 

8 - (-3)they m i ght stand as of this morn i n g: 

TEAM 

EAGLES 6 1 3  5 . 722 
TIGERS I I  6 . 64 7  I 1/2 
RABB ITS 7 I I  7 . 6 1 1  2 
TURTLES rn I I  8 . 579 2 1/2 
BEARS 3 9 rn . 474 4 1/2 
L IONS 2 8 9 . 47 1  4 1/2 
BIRDS 8 8 rn . 444 5 

NAME NUMBER WON LOST PERCENT GAMES  BEHIND 

TEAM & N O .  RUNS vs . TEAM & NO . RUNS 

T IGERS 6 B IRDS 8 
SNA I LS 4 4 TURTLES rn I 
BEARS 3 5 L IONS 2 3 
MULES 5 3 CAMELS 9 I 
EAGLES 6 3 RABBI TS 2 

Let' s start by D I Mens ion ing  a 1 0  by 3 tab l e  for the old 
stand i n gs (just the team n u m ber, and the number  of wins 
and losses for  each of the 10 team s) . 

CAMELS 9 8 I I  . 42 1  5 1/2 
MULES  5 7 I I  . 389 6 
SNA I LS 4 3 1 2  . 2ħħ 8 1/2 

You ' l l  notice that the n u m b er of games p layed by each 
of the teams varies between 1 5  and 1 9. Now, let 's  cons ider 
the gam es that were p layed tonight. A l l  10 teams p laye d ,  
a n d  al l 5 gam es were com pleted - n o n e  rai n ed out, and  
we'd l i ke to  update our  stand ings tab le. 

well use 
etc. Also,  I 
(note the 

So,  team 1 beat team 8 by a score of 6 to 1 ;  team 4 b eat 
team 1 O by a score of 4 to 1 , etc. 

I n  ord er  to f ind the "win/loss percentage "  for a part icular 
team , we need on ly calcu late: 

No . of wins  

No . o f  w i ns + No .  o f  l osses 

but the calcu lation for the n u mber  of games a particular 
team i s  beh ind  the leader ,  i s  a l ittl e more d ifficult :  

L J)( W1 - L i ) - ( Wj -

2 

which means:  to f ind the n u mber  of games beh i n d ,  that the 
"j"th team is ,  we take th e d ifference between their  wins 
and losses,  and subtract th is  from the d ifference between 

20 D I M  T ( I O  , 3 ) 

Now we' l l  load it with our old stand i n gs. There are many 
ways to do th is  - you cou ld  I N PUT them a row at a tin i e ,  _ 
o r  a col u m n  at a t ime - or you cou ld R EAD them , us ing  
DATA statements. I ' l l  do i t  that way ( for  absolutely no 
particular reason) : 

25 FOR I = I TO Iħ 

3ħ READ T ( I , l ) , T ( I , 2 ) , T ( I , 3) 

35 NEXT I 

4 1  DAT A 6 ,  1 3 ,  5 

42 DAT A I , 1 1  , 6 

43 DAT A 7 ,  1 1  , 7 

44 DAT A rn , 1 1  , 8 

45 DAT A 3 ,  9 ,  rn 
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8 + 3  

2 2 

which is what the sta n d i n gs say ! 
The i n puts to the program wi l l  be the old stan d i n gs ,  p lus 

the resu lts of the gam es p layed s ince the stan d ing  were last 
updated. When the o ld  stan d i n gs are entered , all we n eed 
to enter is the team number  and the numb er of games won 
and lost for each team , s ince we' l l  have no need for the old 
percentage wins ,  and games beh ind f igures. Th en  we' l l  
enter t h e  n u mber  o f  games i nvolved in  our  update run ,  and 
then enter the teams p layin g  and the scores of each gam e ,  
and then  calcu late and d i splay a n e w  stand i ngs table . 

The rough flowchart shows the order  i n  which we' l l  do 
these tasks. I 'm showin g  everyth ing be ing " keyed " i n  (note 
the shape of the " keyboard " sym bol) , but you cou ld  just as 

DATA statements to R EAD in  the old stan d i n gs ,  
show t h e  n e w  tabl e b e i n g  d i sp layed on a C RT 
"tube" symbol) , but you may be fortunate 

enough to own a pr inter,  and  you m i ght even want to write 
the table onto d i sk ,  so it can be  used as i n put for the n ext 
update run. The same th ing cou l d ,  of cou rse ,  be  done with 
a tape cassette. 



START 

add 1 to 
wins of 
winning 
team 

ad d 1 to 
losses of 
losing 
team 

N o  

Calcu late 
new 

Percentage 

Yes 

Set 1 st 
team G B  
t o  zero 

calcu late 
G B  for al l 
other  teams 

STOP 

"Rough" flowchart for updating standings, for any number 
of teams, playing any number of games between update 
runs. 

46 DATA 2 , 8 ,  9 

47 DATA 8 , 8 , 10 

48 DATA 9 , 8 ,  1 1  


49 DATA 5 , 7 ,  1 1  


50 DATA 4 , 3 , 12 


N ow we ' l l  have to find out how many games are 
involved in the u pdate run: 

55 INPUT " " HOW MANY GAME RESULTS DO YOU WANT TO ENTER" "  ; N  

and we ' l l  I N PUT them (ass u m ing the winning team i s  l isted 
first) , and increment the correct "wi n "  and " loss" totals: 

60 FOR I = 1 TO N 

65 INPUT Tl  , T2 

67 FOR J = 1 TO 10 

68 IF T (J , 1 ) <> Tl THEN 70 


69 x = J 

70 NEXT J 

71 T ( X ,  2)  = T ( X , 2) + 1 


72 FOR J = 1 TO 10 

73 IF T (J ,  1 ) <> T2 THEN 75 

74 x = J 

75 NEXT J 


76 T ( X , 3) = T (X , 3) + 1 


77 NEXT I 


N ow it 's t ime to calcu late the new percentages , and 
then the games be hind figures, but wait a m i n ute - where 
wil l  we p ut them ? H ow about in the same table ,  in a 4th 
and 5th colu m n ?  A good idea, so let's j ust go back and 
change line 20, to reflect the fact that we need a 1 O by 5 
table: 

20 DIM T ( l0 , 5) 

N ow we can calcu late the percentages: 

85 FOR I = 1 TO 10 


90 T ( I , 4) = T ( I , 2 )  I ( T ( I , 2) + T ( I , 3) )  


95 NEXT I 


N ow, the stand ings may have changed , by vi rtue of the 
u pdate,  so let's sort the tab le before we p rint it , using the 
newly-calculated p e rcentages as a basis for the sort. 

There are a n u mber of variations of a sorting technique 
called the " b u bble- u p "  o r  "push- u p "  sort. B asically, what 
we ' l l  be doing is going through t he l ist of percentages and 
comparing the first one with each of the ot her nine, in tu rn. 
When we find one that is larger than the first one,  we' l l  
s imply switch them, s o  that the largest one in the 1.ist wi l l  
the refore " b u bble-up" to the top.  Then we ' l l  go through 
the l ist starting with the second n u mber,  and compare it 
with each of the other eight n u m be rs in t u rn ,  " pushing- u p "  
t h e  largest o n e  - and t h e n  starti ng with t h e  third o n e ,  etc. 
down through the nint h ,  we ' l l  swap them , and the l ist wi l l  
b e  sorted. 

The o n ly real d ifficu lty is that we can 't switch two 
num bers in storage without using a th ird temporary 
location. This is because if we want to switch two n u m be rs ,  
a n d  w e  bring t h e  second n u m ber into t h e  location 
occu p ied by the first n u m ber,  it wi l l  destroy the first 
number when we t ry to retrieve it to put it into the second 
location ! For this  reason , I ' l l  set up fou r  temporary storage 
locations, X1 , X2 , X3 and X4 , to hold the fou r  n u m be rs in 
any one row of the table when we want to make a switch. 
H e re the n ,  is the sort routine: 

100 FOR I = 1 TO 9 
105 JJ = I + 1 
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1 10 FOR J = JJ TO 1 0  

1 2 0  I F  T ( I , 4) > T ( J  , 4 )  G O  T O  190 


1 30 XI  = T ( I ,  I )  


1 3 5  X2 = T ( I , 2) 

140 X3 = T ( I , 3) 
145  X4 = T ( I , 4) 

1 50 T ( I , I ) = T ( J , I ) 

155 T ( I , 2) = T ( J , 2) 


160 T ( I , 3) = T ( J , 3) 


165 T ( I , 4 )  = T ( J , 4) 

1 70 T ( J , I ) = X I 

175 T ( J , 2) = X2 

180 T ( J , 3) = X3 
185 T ( J  , 4 )  = X4 
190 NEXT J 
195 NEXT I 

L ine 1 00 tel ls  us which l ine of the tab le we're going to 
use for compari n g  to a l l  the other l i nes,  and l i n e  1 0 5 s imply 
says to start com paring with the n ext l ine i n  the tab l e ,  afte r  
t h e  o n e  you ' re com paring,  because there is n o  sense goi ng 
up and com pari n g  with h i gher l i nes that have a l ready been 
consi dered , and " bubbled-u p" ! I f  the l ine we ' re com pari ng 
is a l ready large r, l ine 1 2 0 says to not bother doing any 
switching,  and to go to the loop bottom and then consider 
the next comparison. Lines 1 3 0  t h rough 1 8 5  are the 1 2  
moves that it takes to switch p laces with the two l ines of 
four items eac h ,  us ing the four tem porary l ocations. 

And now, we' re ready to calcu late the " games-beh i n d "  
values,  which g o  in  t h e  5th col u m n  o f  t h e  Table T .  F i rst, 
thou gh, we ' l l  set the f irst team to zero. 

200 T ( l  , 5) =0 
205 FOR I=2 to 1 0  
210 T ( I , 5) = ( ( T ( l , 2 )  - T ( l , 3 ) )  - ( T ( I , 2 ) - T ( I , 3) ) )  I 2 

2 1 5  NEXT I 

And now we can P R I  NT the results: 

230 FOR I=I TO 10 

235 PRINT T ( I , l ) ; T ( I , 2) ; T ( I , 3) ; T ( I , 4) , T ( I  , 5)  


240 NEXT I 

250 END 

Let's try a R U N ,  with the test data from the f irst part of 
the article. When you ' re asked for the n u m ber of games , 
enter 5. Then enter: 

? I , 8  


? 4 '  1 0  


? 3 , 2 

? 5 , 9 


? 6 , 7  


which corresponds to the numbers of the wi n n i n g  and 
losing teams,  respectively, for each of the 5 games played. 
We have not used very fancy output formatt ing,  so the 
resu lts should be the fol lowi n g  values: 

6 14 5 . 736842 0 
12 6 . 666667 I .  5 

7 1 1  8 . 578947 3 
10 I I  9 . 550000 3 . 5  
3 10 10 . 500000 4 . 5  
2 8 10 . 444444 5 . 5  
5 8 1 1  . 421053 6 
8 8 I I  . 42 1053 6 
9 8 12 . 400000 6 . 5  
4 4 12  . 250000 8 . 5  

and if you com pare this  table to the original ,  you ' l l  see 
there have been a few changes. 

There ar-e several changes and additions we can make i n  
the program. I n  l i n e  6 5 ,  we cou ld i n put the two teams that 
played , Tl and T2 , as we l l  as the two scores, cal l  them R 1 
and R 2 ,  and then have the p rogram u pdate the won/lost 
columns of th correct teams. I nstead of using team 
n u mbers,  you could mod ify the p rogram to use the team 
names. A n d ,  you m i ght add a l ittle n i cer output print format 
for the table.  H ow about if  I leave the f irst two to you ,  and 
I ' l l  tackle the output formatt i n g? 

Let's add the fol lowing l i nes to the program. N otice that 
some of the existing l ines will be overlaid ,  but this is O K ,  as 
I 've adjusted a l l  · the l ine n u m be rs. 

(Program on page 54) 

When you run t h i s ,  you ' l l  agree that there has been a real 

text continued on page 55 
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PO C KET COMPUTE R CO RNE R 

A Retail Package for the Pocket Computer 

S. M. Zimm'erman, Ph. D . ,  and L. M. Conrad 
Copyright © Zimmerman and Conrad, 1 982 

The abi l ity to package p rogram routines with the pocket 
com puter can be of val ue to the reta i l  m erchant. Th is  
col lection of  p rograms i n cludes: 

1 .  D I SC-A rout ine for d iscou nti n g  a sale from a given 
pri ce. 

2. G PM -Th is  gross p rofit margin routine uses the sel l i n g  
p ri ce a s  t h e  base for p rofit calculations 

3 .  MA R K U P-Th is  routi ne uses costs as the base for 
p rofit calcu lations 

4. TAX-Th is routi n e  is designed to calcu late sales tax 
i nformation. 

The low power memory of the pocket com puter means 
the m erchant may load the p rograms i nto the com puter 
and have them avai lable whenever they are need ed. 

We used P R I  NT statements in our pocket com p uter to 
p roduce the output. Th is  means the u ser has the choice of 
u s i n g  the d isp lay fol lowed by an E NTE R or the pr inter if  
one i s  avai lable. 

The theory for a l l  routines used is s im ple. We wil l  b riefly 
review the theory and equations used in one of the 
rout ines. The operation of the p rogram will  then be 
reviewed , fol lowed by a b rief d iscussion deta i l i n g  our 
p rogram. 

TH E O RY . . .  D I SC 
The sales p ri ce of an i te m  may be calculated by the fol­

lowi n g  relationshi ps: 

sales price = p r ice - d iscount  * p ri ce 

I n  the above equation the disco u n t  m u st be a decimal. 
Worki n g  backwards the p rice may be cal cu lated with the 

followi ng relationsh i p: 

pr ice = sales p ri ce I ( 1 - d iscou nt) 

Aga i n  the d i scount  m u st be expressed as a deci mal. 
The last equation used in this rout ine is  for the purpose 

of calcu lati n g  the d iscou nt as a percent. The equation used 
follows: 

d iscou nt = ( Pr ice - sales p rice) I p ri ce * 1 00. 

Th e result of th is  equation is  to p rod uce the d iscount as 
perce nt with the o ri gi nal pr ice as a base. 

TH E O RY . . .  G PM (Gross Profit Margin) 

One advantage of this  app roach is  that the sel l i n g  p rice i s  
used as i t s  base o f  calcu lations. T h i s  i s  t h e  same base which 

is  used for d iscount ing above. By u s i n g  the same base i n  
these two routi nes the m erchant has an easier  t ime i n  f igu r­
i n g  the amc,_ '.: _  of discount he can al low i n  any give n 
c i rcu mstan ce. 

Eq uations used for this rou t ine are: 

gross p rofit margi n = ( p rice - cost ) I price * 1 00 

cost = p ri ce - gross p rofit margi n * p ri ce 

pr ice = cost I ( 1 - gross p rofit margin) 

I n  a l l  the above equations the gross p rofit margi n is 
i n p u tted as a decimal. The value is  outputted from the f i rst 
equation as a percentage. 

TH E O RY . . .  MAR KU 

Th i s  a p p roach uses the cost of a i tem as its base. U s i n g  
th is  m ethod o f  calcu lati n g  sel l i n g  p ri ce is  n o t  popular be­
cause it  i s  more d iffi cult  and subject to pote ntial costly 
errors. 

Equations used in this routi n e  are: 

marku p = ( p ri ce I cost - 1 ) * 1 00 

cost = p rice I (markup + 1 )  

price = cost + marku p * cost 

The val ue of marku p is i n putted as a decimal in a l l  the 
equations. The val ue of marku p in the f i rst equation i s  out­
putted as a percentage. 

TH E O RY . . .  TAX 

Sales tax is widely used and u n d erstood. We i n cluded 
th is  routi ne i n  o u r  program for com pleten ess. The equa­
tions are: 

tax = tax rate * pr ice 

gross p ri ce= p ri ce + tax 

tax rate = (gross pr ice - pr ice) / p ri ce * 1 00 

pri ce= gross/ ( 1  + tax rate * gross p rice) 

The above eq uations are straightfoward except for the 
cal c u lation of p ri ce. Th is  i s  to be expecte d ,  in that pr ice is 
the base of the calculations. We have defined gross pr ice as 
the p ri ce of the item plus  the tax. The tax rate is i n p u tted i n  
te rm s o f  a decimal and outputted a s  a percentage. 
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A OPTIONS IMC ׃ IM  

For the TRS-80 Model I/Ill (48K 2 disk drives. lower case 

York State residents add sales tax. Visa/ À 

RU N N I N G  the PROG RAM 
The program is  designed to b e  operated in  the R U N  and 

the D E F i nable M O D Es. In either M O D E  the program may 
be started by typing R U N  or  R U N  " R ETA I L" .  The main 
menu ap pears o n  the d i sp lay as: 

D I SC G PM MA R KU P  TAX ? 

To se lect an item from this menu  the user types the 
name des i red. For  example, to figure the gross p rofit m argi n 
one wou l d  type G PM. 

I t  i s  possib le to go to any one of the alte rnative routi nes. 
For exam ple; if you type R U N  " G PM "  you wi l l  go d i rectly 
to the gross profit margin routin e  without going through the 
main menu.  Th is  abi l ity wi l l  b e  advantageous i n  speed ing  
u p  the  program for ind iv iduals who make extensive use of 
the program. 

Let ' s  review the operat ions of each alternate routin e  in 
turn. 

R U N  " DI S C "  

T h e  m e n u  for th i s  routin e  is :  

P R I C E  D I SC% SA LE ? 

You m ust now select the item you wish to solve for. I f  
you are i nterested in  P R I C E  then type P R I C E  a n d  hit  
E N TE R. The resu lt wi l l  be:  

D I SC% SA L E ?  

You are being asked t o  i n put the value for d i scount a s  a 
percentage fol lowed by the sales pr ice. Ass u m e  the 
d i scou nt i s  1 0% type 1 0  and h it E N TE R. You wi l l  now see:  

I f  the sales p rice is  $ 50.00 you shou l d  type 50  and h it 
the E NT E R  key. The outputs a re: 

P R I C E  5 5. 5 5 5 5 5 5 5 6  
SAL E  5 0 .  
D I SC% 1 0.% 

I f  you are using a pri nter,  the three items wi l l  be 
produced automatical ly. I f  you are us ing  the d i sp lay ,  you 
wi l l  have to hit the E NT E R  key b etween resu l ts. 

We d i d  n ot inc lude a rout ine to roun d  off the output 
values. We felt that u sers wou ld p refer to see the actual  
number  and to make the rou n d  off-tru ncation decis ion 
themselves. 

A powerful informc.:ion 
processing system that 

interfaces text processing and 
data management. 

Users have praised Midwest Data System's 
Auto-Writer for its unique, versatile approach 

to data base management. 

Now DATA-WRITER does even more: 
• New Data Entry program to create your data base or add 
records to an existing data base It has error checking 
features and supports both fixed and variable length fields. 

• New File Editor lets you edit your data base without an 
independent word processor Or. if you prefer. use your own 
word processor (E lectric Pencil. Lazy Writer or Scripsit) to 
create and edit your data b·- -se 

• New Field Manager that lets you add. delete. re-order ol 
append fields and merge or split data bases 

• New interactive. double-precision Math program that 
processes up to 20 equations of up to 255 characters using 
numbers you enter and your data base field labels. It in­
cludes an in-memory scratch pad to store temporary val­
ues. Insert them into other equations for a cascade of in­
creasingly complex mathematical statements. Store your 
series of equations on disk as procedure files to use any 
time you need them 

• New two-level Sert that enables you to use nested sorts 
for complex ordering of data files. Sert on any field. without 
having previously designated it as a key 

• New Mailing Label program that allows you to print mul­
tiple labels from one to four across and to insert a variable 
from the keyboard or a fixed message on every label 

• Form Letter processor that allows you to insert data from 
your data base into a form letter or contract 

• Report Generator for columnar tabulations with auto­
matic headings. pagination. totals and subtotals. and 
sophisticated formatting control DATA-WRITER'S unique 
flexibility enables you to modify your report format as you 
wish. without the need to scrap it and start fresh. 

• Powerful Select-If command that lets you define a subset 
of your data base New instring selection capabilities. With 
Select-If and Sort. you can create dozens of new data 
bases for specific purposes. 

• Statistical check on your data base to locate data entry 
errors. Stats also reports maximum entered data length for 
each defined field. a tremendous a id when designing a 
report

DATA-WRITER is both powerful and easy to use It has speed 
and versatility not available in any so-called data base 
management system. As one Auto-Writer user said. "Why 
hasn·t someone done this before1" 

After the com puter has com pleted the above output the 
main menu  wi l l  again appear on the d isp lay. I n  our des ign required). Available at your favorite software store. or order 

from Software Options, 19 Rector Street. New York. N.Y.
order line: 800-221-1624.10006 212- 785-8285. Toll.free 

$125 (plus S3 per order shipping and handling). New 
of the p rogram we decided to a l low the option of having 
the flow return to the main  men u  or  to the work ing  m e n u  Price 
for the section being used. W e  wi l l  show you how t o  

p refer in the section reviewi n g  the program. 
If you selected D I SC% in  the work ing m e n u  you wi l l  see: 

P R I C E  SAL E ?  
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M U% 

Ass u m e  you answer 5 5 . 5 5  and 50.  to these two 
questions i n  order. The result  wi l l  be: 

P R I C E  5 5. 5 5  
SALE 50.  
D I SC% 9.9909991 % 

You had to use the E NT E R  key between resu lts if you 
were outputti n g  to the d i splay. We also note the percent of 
the d iscount  calcu lated from the above is not exactly 1 0%. 
This is as ex pected. I f  we are working with even penni es it 
is n ot possi b le  to always prod uce even resu lts. 

To be complete, we recycled o n ce more request ing the 
SALEs p ri ce as o u r  output. The following resu lts were 
obtai ned: 

P R I C E  5 5. 5 5  
SALE 49.995 
D I SC% 1 0.% 

This comp l etes the th ree alternatives in the D I SC% 
m e n u. The resu lts when solvi n g  for any u n known was the 
sam e except for a sl ight rou n d  off error as noted. 

RU N "CPM" 

O peration of all the routines are s imi lar. The menu for 
this rout ine  is: 

G PM COST P R I C E ?  

O peration of this  m e n u  consists of selecti n g  the alternate 
you wish to solve for, and then i n put in the other two 
factors. I n  turn we have l isted the item to be solved for and 
the output we obtained:  

Solvi ng for  G PM 


P R I C E  5 5. 5 5  


COST 5 0. 

G PM 9.99099 1 %  


Solv ing for COST 


P R I C E  5 5. 5 5  


COST 49.995 

G PM 10.% 


Solvi n g  for P R I C E  


PRI C E  5 5 . 5 5 5 5 5 5 5 5 6  


COST SQ. 

G PM 1 0.% 


The n u mbers we selected were s i m i lar to the D I SCount 
ru n to illu strate how similar these two approaches were. 

RU N  " MA R K U P" 

The menu for th is routine consists of the fo l lowi n g: 

I n  turn the output for the u n known sel ected with its 
i n put rep rod u ced,  fol lows: 

Solving fo r COST 

P R I C E  5 0. 
COST 4 5 .4 5 4 5 4 5 4 5  
MA R K U P  1 0.% 

Solving fo r MA R K U P  

P R I C E  5 0. 
COST 4 5. 4 5  
MA R K U P  1 0.01 1 001  1 % 

Solving for P R I C E  

P R I C E  49.995 
COST 4 5 .4 5  
MA R K U P  1 0.% 

The problem of rou n d  off agai n ap pears in our calcu la­
tions. As we can see for al l  practical p u rposes the problem 
is m i nor. 

R U N  "TAX" 

The tax routine is d ifferent from o u r  other routi n es. H ere 
there are fou r  factors of i nterest, rather than th ree, 
however, only two factors are n eeded to prod u ce al l  fou r  of 
the factors. We had to select which items of i n put to use i n  
each part of ou r routi ne. 

The m e n u  for this routine is: 

TAX TAX% G ROSS P R I C E ?  

We wi l l  now i d entify the output  of eac h ,  i n  tu rn ,  and 
specify the items we sel ected to i n put. 

Solving for TAX with i n p uts of TAX% and P R I C E  

P R I C E  5 0. 
TAX 3 .  
G ROSS 5 3 .  
TAX% 6.% 

Solving for TAX% with i n puts of G ROSS and P R I C E  

P R I C E  5 0. 
TAX 3 .  
G ROSS 5 3 .  
TAX% 6.% 

Solvi ng for G ROSS with i n puts of TAX% and P R I C E  

P R I C E  5 0. 
TAX 3 .  
G ROSS 5 3 .  
TAX% 6.% 

Solving for P R I C E  with i n p uts of G ROSS and TAX% 

P R I C E  5 0. 
TAX 3 .  
G ROSS 5 3 .  
TAX% 6.% 

COST P R I C E ?  
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Uke These Every Month 

FOR SAׂ f: Interdata (Perkin-E lmer)7116 M i ni with 32KB core frontȍanel, SOA PWR supply lȕc ludesS tape reader, interfaces for LP 2( T T Y), and RS­232 (Full  du 1 'programmable). Includes ma:u:Ȍ;and muc h  SW (Basic, Fortran OSetc . ) SBOO . r 
• 

O3 ACOMPUTER AUTOMAT ION ALPH 
16; 16 k-word core memory ,RTC 

PF-R Modified Mod ASR-33 TTY 
Manuals. utilities, assembler

.
s an 

many option boards - 16 bit I /  
Dri ver , 16 bit 1 /0, Asy n  :h

. 
modem 

contr 64 bit output. 10 bit A I  D . 

DIA F airly complete documen­

tation . Up and running in Fortran. 

Not much more than TTY at S 1000. 

Herb Sauer, lOl-494 .. 7:14. 

Attention 

BARGAIN HUNTERS 


Receive Hundreds of Classified Ads 


COM PUTER SHOPPER . the new buy. sel l .  and t rade makes it the ideal place for buyers and sel lers to com­
publ icat ion.  is ready to help you with the latest i n for­ municate . And.  i ts mix of i ndividua l .  dealer . a nd 
mation on persona l .  smal l  busi ness and large-system manufacturer  ads enable s ubscribers to f i nd what 
comput e r s .  accessories and software.  they want at  the best price possible 

Each ad-packed i ssue i s  fu l l  of bargains you a re 
COMPUTER SHOPPER wi l l  work for you in  other 

looking for I n c luded a r e  ads f rom individuals 
ways. too. I f  you are iust  th i nking about get t ing into 

throughout t he U n i ted States who are sel l ing their  
computers .  1 t  can help you learn product  a vai labi l i ty  

good . pre-owned equipment just  so they can t rade-up 
and prices before you make a decision . And.  through 

to new equipment coming on t he m a r k e t .  
the t i m ely ads. COM PUTER SHOPPER wil l  keep you 

B u t .  COM PUTER SHOPPE R ' S  bargains won ' t  be abreast of c hanges i n  the ma rket which could create 
yours unless you subscribe.  This useful .  money­
sav1ng publ 1cat 1on can become your way to com­
municate wi th  other buyer s .  sel lers .  and t raders all over the nation . 

Whether you a r e  a hobbyist or a par t -t ime user .  COMPUTER 
SHOPPER wi l l  put you i n  touch with t he nat ionwide computer 
marketplace i n  t ime for you to take advantage of ba rgain oppor­
tuni t ies 

Have something t o  sel l? A COMPUTER SHOPPER subscriber p ro­
bably wants to buy it 

Looking for a pa r t .  component or even a complete system? A 

COM PUTER SHOPPER subscriber probably wants to sell  1 t  

COMPUTER SHOPPER 1s  T H E  ma rketplace for anything in com­
puters and 1s read by thousands of people who are ready to buy 

COM PUTER SHOPPER offers a unique format 1n which c l a s s 1 f1ed 
ads a re categorized for fast locat ion of speci f ic  items . Combi n ing 
this wi th  low indiv idual  ad rates - 12 cents a word ­

barg a i n  opportuni t ies for you 

BUT COM PUTER SHOPPER ca nnot work for you unless you 
subscribe.  

Want to look us over f i rst? We I I  g ive you your f irst  i ssue F R E E  
a nd t hen b i l l  you f o r  the n e x t  1 2  I f  you a r e  not convinced COM­
PUTER SHOPPER s u i t s  your need s .  i u s t  wr i te  "cancel '  on the 1n­
vo1ce and return 1 t  

And.  to let COMPUTER SHOPPER s t a r t  work ing for  you right now. 

with a paid subscription we' l l  also give you a F R E E  c lass 1 f 1ed ad to 

sell  your pre-owned equipment or t o  f ind equipment you want 

I f  you don ' t  need to use the free c lass 1 f 1ed ad now. use 1 t  anyt i me 
dur ing your subscript ion 

Subsc ription $ 1 '.'Jlye a r .  1 2  i ssues plus your f i rs t  f ree one. Bank 
c a rds accepted Money back g u a r antee 

The Nauonw1de Marketplace for Computer Equipment 
comPUTeR Sf-IOPPeR· 

P 0 Box 23 • T1tusv1//e. Florida 32 780 
Telephone 305-269-32 1 1  

Mas terCharge or VISA orders only, call TOLL FREE 800-327-9920. 



E XAM I NATI O N  O F  PROG RAM 

The p rogram has been structured by the use of state­
ment n u m be rs. Statem e nt n u mber  1 is the main menu.  This 
l ine has the name " R ETA I L" in  front of it .  This is  the method 
used to f ind the l i n e  when you type R U N  " R ETAI L".  The 
GOTO statement at the e nd of this l ine  send s the flow of the 
p rogram to a l i n e  with a name marker. 

The " MA R K U P" routi n e  is fou n d  in l ines 1 1  through 1 4. 
The fi rst l i n e  of the rout ine is the mai n m e n u  and is  
identif ied with the word " MA R K U P ". Again this is  the 
method u sed to fi nd the l i n e  from the main m e n u  or when 
you type R U N  " MA R K U P". Li n es 1 2  and 1 3  a re used to 
perform the calcu lations needed to p rod uce the s pecified 
resu lts. Thec1ast l i n e  i n  th i s  set pri nts the results and then 
retu r n s  the flow of the p rogram to the main m e n u. If  you 
wish to have the p rogram recycle change the GOTO 
" R ETA I L" at the end of l i n e  1 4  to G OTO " MA R K U P" .  

• Li n e s  2 0  through 2 4  a r e  for the "G P M "  gross profit 
margi n rout ine and are organ ized in  a m a n n e r  s i m i lar to 
l ines  1 1  through 1 4 . The fi rst l i n e  is  the work i n g  m e n u ,  the 
m id d l e  l i n es do the calcu lations,  and the last l ine p ri nts the 
results. Aga i n  i f  you change the G OTO " R ETA I L" in l ine 2 4  
t o  G OTO " G P M "  you can force t h e  p rogram t o  recycle  to 
the worki n g  m e n u  only. 

The "TAX" routi n e  is fou n d  i n  l i nes 3 0  through 3 5 .  They 
are organ ized in exactly the same m a n n e r  as the remai nder 
of the p rogram. 

The last routi n e ,  " D I S C " ,  i s  fou nd in l i n e  4 0  through l i n e  
4 4 .  Again t h i s  routi n e  is  orga n ized i n  a l i ke m a n n e r  t o  the 
preceed i n g  routin es. The last two routines  can be made to 
cycle to themselves i n  the same m a n n e r  as the fi rst two 
routi nes.  

PROG RAMM I N G  TH E POCKET COMPUTE R 

We have used som e featu res of the pocket com puter 
that are d iffe rent from other com puters we know of. For 
exam ple ,  the T H E N  may not be u sed with the I F  statement 
except i n  p lace of the GOTO state m e nt. We tr ied us ing  
extra TH E N  statem ents and obta i n ed an erro r. 

The ide ntification of a l i n e  with a name such as " R ETA I L" 
o n ly works i n  the pocket com p uter. I n  addition the 
statem e nt .1 OM i n  you r pocket com p uter is almost the 
sam e as .01  * M. B oth are m ul ti p l i cati on i n structions, the 
d i fference seems to be i n  the h i e rarchy of operations. The 
.01  M has a higher h ierarchy than .01 * M. 

The G OTO A $  i n  l i n e  1 and the G OTO " R ETA I L" i n  l ines  
1 4 ,  24,  3 5 ,  and 4 4  are also u n u s ual statem ents and we 
bel ieve u n iq u e  to the pocket com puter. The GOTO A$ 
d i rects the f low of the p rogram to a l ine with a name that 
m atches the stri n g  variable A $ .  The GOTO " R ETAI L" d i rects 
the p rogram to a l i n e  with the name " R ETA I  L " ,  such as l i n e  
1 .  

S UMMA R Y  

Th i s  col lection of p rograms may b e  used b y  the retail 
m erchant at the poi nt of sale. They can calculate many of 
the different factors which concerns the retailer, d iscou nti ng 
i nformation , gross profit margi n ,  markup,  and tax i n formation. 
The rout ines  are easy to in put into thecom p u te r  and can be 
stored for i nstantaneous use in the pocket com p u te r's  low 
power memory. 

This is  j ust one exam ple of what may be done with the 
pocket com pute r. We have two books being pu bl is hed 
shortly by WM. C. B ROWN Publ i s h i n g  Com pany add ress i n g  
t h e  use o f  t h e  pocket com p u te r. O n e  book is  i n structional 
whi le the second book is a col l ection of p rograms i n  various 
f ields.  

LI STI N G  

The fol l owi n g  l ist ing has some extra s pace left betwee n  
t h e  i n d ivid ual routi n es. T h e  l i n e s  have been l eft t o  make i t  
eas ier  for you t o  unde rstand t h e  p rogra m ,  do n o t  try to 
i n put blank l i n e s  i nto you r pocket com pute r. We know of 
no way to do th is. 

Other than the addition of these blank l ines  we have 
copied the l ist exactly as it will appear in yot. r pocket 
com p uter. 

! : " R ETA I L "  I NPUT " D I SC GPM MARKUP TAX7 " ; A$ : GOTO A$ 


10 : " MARKU P " I NPUT " COST MU% PRICE 7 " ; A$ 

l l : I F A$="MU%" INPUT " PR I C E  COST7 " ; S : INPUT  C : M= ( S/ C - 1 ) * 100 

1 2 : I F A$= " COST" I NPUT " PR ICE  MARKUP7 " ; S : INPUT M : C=S/ ( . 0 1M+l ) 

1 3 : I F A$=" PRICE' INPUT " COST MARKUP 7 ' ; C : I NPUT M : S=C* ( . 0 1 M+ l )  


1 4 : PR I͎T " PPICE  " ; S : PRINT  ' COST ' ; C : PR INT  ' MARKUP " ; M ; "%"  : 

GOTO "RETA I L "  


20 : "GPM" INPUT " G P M  COST PRICE 7 ' ; A$ 

2 l : I F A$=" GPM " I NPUT  " PR I CE COST 7 " ; S : INPUT C : G= ( S - C ) / S* l00 

22 : I F A$=" COST ' I NPUT " PR ICE  GPM7 ' ; S : INPUT G : C=S - . B IGS 

23 : I F AS= ' PR ICE" I NPUT ' COST GPM? ' ; C : INPUT  G : S=C/ ( l - . 0 1G )  


24 : PR INT " PRICE  " ; S : PRINT  " COST " ; C : PR INT  ' G P M  " ; G ; "%" : 
GOTO " RETAIL"  

30 : " TAX" INPUT " TAX T AX% GROSS PRICE7 " ; A$ 

3 l : I F A$="TAX" INPUT  ' TAX% PRICE7 " ; U : INPUT P . T= . 0 1 UP : G=P+T 

32 : I F A$= ' TAX%" I NPUT "GROSS PRICE 7 " ; G : INPUT  P : U= ( G - P ) /P* l 00 : 


T= . 01 U P  
33 : I F A$=" PRICE " I NPUT  ' G ROSS TAX% 7 " ; G : INPUT U : P=G/ ( l+ . 0 1 U ) : 

T= . 0 1 U P  
34 : I F A$="GRROSS" INPUT ' TAX% PRICE7 " ; U : INPUT P : G=P+ . 0 1UP : 

T= . 0 1 UP 
3 5 : PR INT ' PR ICE  " ; P : PR INT  ' TAX ' ; T : PR I NT "GROSS " ; G : PR INT  

" TAX% " ; U ; "%" : GOTO ' RETA I L '  

40 : " D I SC " I NPUT " PR I C E  DI SC% SALE 7 " ; A$ 

4 l : I F A$=" PRICE" I NPUT " D I SC% SALE7 " ; D : INPUT S : P=S/ ( l - . 0 1 D )  


42 : I F A$= ' D I SC% " INPUT " P RICE  SALE7 " ; P : INPUT S : D= ( P - S ) / P* l00 

43 : I F  A$="SALE ' I NPUT " PR ICE  D I SC%7 ' ; P : INPUT D : S= P - . 0 1DP  

44 : PRINT  ' PR I CE ' ; P : PRINT " SALE " ; S : PR INT  " D I SC% ' ; D ; "%" : 

GOTO " RETAI L "  

Steve n M. Zimmerman,  Ph.D. 
College of B us i ness 
U n ivers ity of South Alabama 
Mob i l e ,  Alabama 36688 

Leo M. Con rad 

l m agi n ee r i n g  Con cepts 

P.O. 9843 

Mob i le ,  Alabama 36691 -084 3 • 
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ASSEM BLY LANG UAGE FOR BE G I NNE RS ( PART 6)
J oseph Rosenman 

"Central Process ing  U n it." The  place wh ere th e com puter 
" p rocesses" i nformation. If we were to open up our TRS­
80 ,  we would see a b ig  ch ip  marked (what e lse) Z80. I n  our 
computers , this i s  the CPU. H ow does it work ? J ust as we 
write mach i n e  language i nstructions  to te l l  the C PU what to 
do,  it (the C PU) contains  special  i nstructions  that te l l  it 
how to execute the i n struction. We have descri bed 
mach i n e  lan guage as the most pr im itive l evel of program­
m i n g  a m icrocom puter. Whi l e  th is  is  tru e ,  many th i n gs must 
happen ins ide  the C P U  dur ing  the execution of the 
instruction.  When the machine i n struction enters the C P U ,  
the code "tr iggers" s pecial " mi cro-cod e" .  This code tel l s  
the  C PU how to  execute the i n struction. 

I have a l ready ment ioned the various registers in the 
ZBO microprocessor. Al l  C P U ' s  have a " b ra in  in  a bra in , "  
that tel l  it  " how t o  d o  it. "  Th is  i s  usual ly known a s  the 
Control U n it. I n  add it ion to the Control U n it ,  R egisters ,  and 
Microcod e ,  there i s  the Ari thmetic Logic U n i t. The ALU i s  
actual ly a s pecial  i nv i s ib le  register that i s  respons ib le  for  a l l  
data manip ulation.  U nfortu nately,  I have been unable to 
inspect a d etai led d iagram of the i nternal architecture of  
the Z80.  I t  i s  possib le  that a l l  of the Sh ifts , Rotates,  Adds ,  
Subs ,  O rs ,  Ands ,  Xors , N egs, and whatever e lse are 
performed d i rectly in the ALU.  Some C P U s  wi l l  i nc lude  a 
special Sh ift regi ster, and other  assorted devices to 
fac i l itate i nte rnal process i n g. I regret the fact that I ' m  not 
sure, but I bel ieve the ALU in the Z80 " does it  a l l . "  

What i s  the point of th is  d is cussion ? Bas i ca l ly ,  it i s  
i n tended to p rovide  a "f lavor" of  what i s  goi ng on i n s ide  
the  C PU .  I t  i s  an  i nterest ing  fact that, i ns ide  the  CPU,  there 
is a v irtual computer with i n  a com puter. The m icrocode 
(wh i ch i s  a permanent res ident program) is s i m i lar  to  your  
" user" p rogram. (The re"are even com puters that a l low th e 
micro-code to be progra m m ed.  These systems are known as 
" m icro- programmable"  com puters.) The registers i n  the 
CPU are s i m i lar  to your  programs DATA memory. The 
Control U n it is  l i ke the C PU.  What does the Control U n it 
actual ly do ? I t  changes the electrical s ignals trave l l i ng  on 
the " B U S " ,  thus caus ing  events to take place. Some events 
i nc lude: Se lect a m emory ad d ress , read or  write the data i n  
memory, s e n d  or  read a val ue from a n  1/0 port, etc. I t  may 
su rprise you to know that the s ingle  mach i n e  language 
instruct ion might cause ten ,  twenty, even one h u n d red 
micro-cod e i n struct ions to be executed. If the s u bj ect of 
micro- progra m m i n g  is of i nterest to you ,  I stron gly recom­
mend "An I ntrod uction to M i crocomputers , Vol u m e  1 ," by 
Adam Osborne (Osborne & Associates. I nc. , B erkeley, CA, 
1 9 7 6) .  This book i nc l ud es a d etai led d iscuss ion on " con­
cepts of micro-progra m m i ng. "  It i s  not easy goi n g, so you 
might want to start with Vol ume 0 (there rea l ly is a Vol u m e  
0) . 

N ow, back to program m in g !  H ere is the prob lem:  Put 
the n u m b e r  0 in address 7000, 1 i n  700 1  , 2 in 7003 , and a 
3 i n  7004. H ere is m emory before, the progra m ,  and 
memory after. 

7000 35  44 23 87  4 5  11 00 El 43  54 6 5  5F  45 2 5  15 87 
70 10  09 F4  3B  AA 00 AC A2 5 5  30 2C 44 32  F F  FA 50 37 

Label  Command Argument Commen t  
LO H L ,  7000H ; St a r t  Address  
LO  A , 0  ; Start  v a l u e  
LO ( HL) , A  ; Save a 0 
INC HL ; HL=HL+l 
INC A ; A=A+l 
LO ( HL )  , A  ; Save a 1 
INC HL 
INC A 
LO ( HL )  
INC H L  
INC A 
LO ( HL )  

7000 00  0 1  02 03  4 5  1 1  00  E l  43 54 6 5  5 F  45 2 5  1 5  8 7  
70 10 09 F4  3B  A A  00 AC A2 55 30 2C 44 32 FF FA 50 3 7  

What do you s uppose INC HL  mea n s ?  I t  m eans take 
whatever is  in the H L register, and increment it  (add one to 
it) . Rather then reload i n g  a new add ress into H L (and a new 
constant i n  A) , we al low the program to do it for us. N otice 
that it  i s  poss ible  to use an  I N C  with both 1 6  bit and 8 bit 
registers. I n  fact, it  is  poss ib le  to I N C  or DEC a l l  of the 
standard registers (A, B,  C ,  D ,  E,  H, L,  BC, D E ,  H L, I X, and 
IY) .  There is a d i fference between 8 bit and 1 6  bit I NCs  
and D E  Cs .  Only  the  8 bit I NCs  and D EC s  set  the status 
flags. I trust that you have all real ized that a D E C  is a 
Decrem ent (su btract one) .  

N ext on o u r  agenda i s  the JP (J u m p) i nstruction. A j u m p  
causes t h e  p rogram t o  g o  t o  s o m e  other location , a n d  
cont inue execution a t  that location. I know, it  sounds 
terrible. In  reality, th is  i s  very m uch l i ke a GOTO statement 
in BAS I C. S i nce I ment ioned BAS I C  (d id  I mention 
BAS I C ? ? ?) ,  l et's reca l l  the F O R/ N E XT statem ent. This 
structure usual ly i nvolves the I N C  or  DEC of a val ue,  and a 
GOTO. Consid er: 

FO R 1 =9 TO 0 STE P -1 
(whatever) 

N EXT I 

This w i l l  count down from 9 to 0, do ing " whatever" each 
t ime,  then j u mp ing  back to the DEC again .  When is  it t ime 
to stop jumping back to " whatever" ? When the i ndex ( I )
equals  O. This means that the zero val u e  n eeds to b e  tested 
each " pass" through the " loop".  Let's change the program 
s l ightly: 

D I M  A D D R(8) : ' A D D R  is an i nteger array. 

R E M  We " happen to know" that A D D R  is at add ress 

7000H.  
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J=J + 1  

## . ###### # . #"  

J=O : ' J is the i ndex i nto the A D D R  array. 
FO R 1 =9 TO 0 STE P - 1  

A D D R (J ) = I  

R ,  I X ,  I Y ,  S P ,  PC , A F ,  BC , D E ,  H L ,  C, N C ,  Z, N Z ,  M, P, PE  , 
PO. These reserved sym bols represent the  registers , and 
the status f lag codes. Whenever a sym bol is be ing  d ef ined,  
i t  wi l l  appear in  the  LAB E L  f ie ld .  Whenever a sym bol i s  

N E XT I 

H ere is the  next prob lem:  F i l l  memory with sequence of 
num bers from 9 to 0 ,  start ing  at 7000 H .  Now, let's write 
this program in assem bly language. 

7000 00 01 02 03 45 1 1  00 El 43  54 65 5F 45  25 15 8 7  
7010 09 F 4  3 B  AA 0 0  A C  A 2  55 3D 2C 4 4  32 F F  F A  50 3 7 

Labe 1 Command Argument Comment 
LD H L , 7000H ; St a rt Address  
LD A , 9  ; Start v a l ue 

LOOP LDPPP ( HL)  , A ; Save v a l ue i n  memory 
INC HL ; Po i nt t o  next a d dress 
DEC A ; Th i s  i s  b o t h  a count & data 
JNZ  LOOP ; I f A i s n ' t  ze r o ,  repeat . 

; A l l  done ' 

7000 09 08 07 06 05 04 03 02 0 1  54 65 5F 45 25 15 8 7  
7010 09 F 4  3 B  AA 00 A C  A 2  55 3D  2 C  4 4  3 2  FF F A  5 0  3 7  

N ow we're gett ing somewhere ! What's new here  is the  
J NZ and the Label:  LOO P. J N Z stan ds for "J u m p  when not 
zero. " J u m p  when WHAT is not zero ? H ow does it know ? 
Very s im p l e ,  it l ooks at the status flags in the F register. 
There is a special f lag known as the  Z E RO flag. I f  you look 
up the DEC A instruction in  the Z80 reference tab le ,  you 
wi l l  see that this i n struction sets the flags accord ing  to the 
resu lt. This m eans that if the n u m ber i n  A is decremented 
to zero,  the Z flag wi l l  be set. I n  every oth e r  case ,  the Z flag 
will be c leared. The argu ment of the J N Z  i nstruction 
contains  the place to "ju m p  to." This field will always 
an address. J ust o n e  questio n ,  what address is LOO P ? ? ?  

I n  assembly language , w e  use som eth i n g  known as 
SYM B O L I C  addresses. The way th i s  works is we use a 
sym bol to represent a specif ic val ue. I n  th is  case, the 
sym bol LOOP is  associated with the address of  the: LD 
( H L) ,A i n struction. H ow d id LOO P com e to  represent the 
address of th is  instruction ? This i s  so because the LOO P  
sym bol appears i n  t h e  LABEL f ie ld  of t h e  i nstruction.  
Whe n ever we need to jump to an add ress , def ine a tab le ,  
or CALL a su b routi ne ,  we wi l l  use  a labe l  to  i nd icate the  
"target" address. What are the advantages of  us ing a 
sym bol instead of an absolute address?  F i rst of a l l ,  
readabi l ity. I t  i s  m uch eas ier  to write , alter, or j u st 
understand a program where the " E n gl i sh-l ike" sym bols are 
used. The seco n d  advantage is relocatabi l ity. The " Loop" 
program could be l ocated at 7000 H ,  OCOO H ,  even 462 9 H .  
I t  wou l d n 't matter where,  s in ce the j u m p  i s  always t o  the 
target instruction ,  not to the absolute add ress. 

When the program has been assem bled ,  al l  of the 

be ing accessed,  it wi l l  appear i n  the A R G U M E N T  f ie ld. 
Whi le  several d ifferent th ings might ap pear i n  the ARG U­
M E N T  f ie ld ( i .e . ,  registers, constants, sym bols,  etc.) , only 
sym bols can appear i n  the LAB E L  f ie ld .  One more fact 
about sym bols:  they can also be used just to make a 
program more readable. You don 't have to access the 
sym bol from another  i nstruction. 

Let 's  return to our program. The prob lem:  alter the 
program so that the num bers are stored i n  ascend ing  ord e r, 
rather  then  desce n d i ng ord e r. There is a problem that wi l l  
soon present itself. When d oes the p rogram know that it i s  
don e ?  In  the first version ,  the program com pleted when 
the A register eq ual led 0. S i nce i t  i s  start ing at  1 and then 
i n crementing,  i t  won't  reach 0 u nti l  it has cou nted a l l  th e 
way u pto 2 5 6 !  S ince we don't  yet know another way to 
determ i n e  whether the program is com pleted,  we have to 
" re-des ign" the  program , so we can st i l l  use o u r  test for 
zero. 

7000 09  08 07  06 05 04 03 02 01 54 65 5F 45 25 15 8 7  


7 0 1 1  09 F 4  3 B  A A  0 0  A C  A 2  5 5  3D 2C 4 4  3 2  FF F A  5 0  3 7  


Lab e l  Command Argument C omment 
LD H L , 7008H ; St a rt Address  
LD A , 9  ; St a rt v a l ue 

LOOP LD ( HL)  , A ; Save v a l ue i n  memory . 
DEC HL ; Po i nt to next address  
DEC  A ; Th i s  is both  a count  & data 
JNZ  LOOP ; I f A i s n ' t  zero , re peat . 

; A l l  d o n e '  

The changes are so s im p le  you m ight not even notice 
them. F i rst of al l ,  the start ing  address was changed from 
7000H to 7008 H .  N ow the stast ing  add ress is the old 
end ing  address,  and  vice versa. The on ly  other  d iffe rence is 
that the I NC H L was changed to a DEC H L. 

N ext mont h ,  we wi l l  d iscuss assem b ler  d i rectives and 
ASC I I .  

Joseph Rose n man 
3 5- 9 1  1 6 1 Street 
F lush ing ,  NY 1 1 3 5 8  • 

continu ed from page 4 7  

229 CLS PRINT  

230 PRINT " LATEST STANDINGS ' 

231  PRINT  " 
232 PRINT 


LOST PERCENT G . B . " 
233 PRINT " P LACE T EAM WON 
sym bols are converted i nto absolute addresses. Mach i n e  234 A$= " ## ## ## 
language has no sym bols. I n  fact , f o r  m ac h i ne language to 235 FOR I=l TO 10  
work, it m ust have no ambigu ities. Th e assem bler ,  on the 240 PRINT USING  A$ ; I ; T ( I ,  1 )  ; T ( I , 2 ) ; T ( I , 3 ) ; T ( I , 4 )  ; T ( I , 5 ) 
othe r  han d ,  i s  designed to aid the  program mer. Sym bols are 245 NEXT I 
the key. A sym bol is constructed of u pto 6 a lphanu meric 249 GOTO 249 
characters , and must begin with a letter. There are several 250 END 
sym bols that are reserved. They are: A, B ,  D, E, E, H ,  L ,  I ,  
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PROG RAM CONVE RS I ON ( PART VI I )  


Richard Kap lan 


T h i s  month I w i l l  conc lude my d i scuss ion o f  "obscure" 
and relatively u nknown d iffe rences between the  TRS-80 
Models I ,  I I  and I l l . These inc lude  upper/lower case 
confusion (alert reade rs wi l l  note that I erroneously stated 
that I would cover  th is  s u bj ect last month) , e rror codes ,  
and several add it ional operat ing system functions.  

UPPE R/LO WE R CAS E  MO D I F I CATI O N  

Both the  M odel  I I  and the Model  111 wi l l  su pport u pper  
and lower case characte rs , but. not the Model  I ,  r ight ? 
Wrong! Although it is true that an u n modif ied Mode l  I 
can not display lower case  characters , th i s  computer can 
interna l ly  distinguish between the two character sets. I n  
oth er  words, a character e ntered with the s h ift key d ep ressed 
is cons id ered to be completely d ist inct from the same 
character without the s h ift key (except that they both) 
look the same on the screen, of course) .  This " d ifficu lty" can 
result i n  extreme confus ion and frustration fo r a p rogram­
mer, especial ly if a d i sk  or RS- 2 3 2  tra nsfer p roced ure was 
implemented. 

To give an example  of a potential ly troublesome 
s ituation , suppose one wishes to transfer th e fol lowi ng 
Model  111 p rogram to the Model  I :  

1 0  I NPUT " WHAT I S  THE THIRD L ETTER OF THE WORD ' compute r ' " ;  X$ 
20 IF  X$= " m "  THEN PRINT " CORREC T !  1 " • END 
30 PRINT " WRONG , DUMMY 1 "  

I ' S, J'S A N D  TH E I R  R E LATI O N S H I P  TO BAS E BALL 
continued from page 4 7  
b i g  i m provem ent,  by u s i n g  t h e  P R I NT U S I N G  statement. 
You may want to " d ress it u p "  even more , with bord ers,  
etc. 

A few comments on h ow I set u p  the  h eadings m i ght  b e  
i n  order. I f i rst d i d  l i n e  2 3 3 ,  p laci ng t h e  h eadi ngs where I 
wanted them. Then I d id  l i n e  2 3 4 ,  but notice that 1 've 
spaced the open i n g  double-quote right u n d e r  the ope n i ֟ g  
dou ble-quote from l i n e  2 3 3 .  T h i s  a l lows m e  t o  Ȕery eas i ly  
go  across and l i n e  th ings u p  r ight u nder  the  h eadi ngs .  N ext 

. . 
I d id  the tab le  t it le ,  l i ne 2 3 0 ,  ce nter ing 1t  between the 
open i ng and closi ng double-quotes i n  l ine 2 3 3 .  Then it was 
easy to add the  other  P R I NT statements for l i n e  s ki ps ,  and 
then the loop and the P R I NT U S I NG.  N ote,  too,  that I 
went ahead and l isted the  " p lace"  each team is i n ,  by  
s im ply p r int ing  " I " ,  i n  the loop. Of cou rse there i s  a l ittl e 
p roblem if there is a t ie ,  and you might want to mod ify 
you r program to take care of th is  s ituation. An  easy way 
around th i s  m i gh t  be to pri nt an aster isk somewhere on the  
l i nes of  the  two or  more teams that are t ied.  

C. B rian H on ess 
22  S haftesbury Lane 
Columbia ,  SC 2 9 2 09 • 

I f  th i s  program were run on the Model  I l l ,  the word 
'computer' wou l d  be d i sp layed in lower case ,  and the 
corresponding i n put wou l d  assu mably be in lower case as 
well. If th i s  p rogram were transferred through an RS-2 3 2  
interface,  o r  i f  i t  were o n  a d i s k  converted by most d i sk  
conversion routi n es to  transfer from the Mod e l  111 to  the 
Model I , the lower case characters in  l i nes 1 0  and 2 0  
would be d i sp layed a s  upper  case ,  but  they wou ld real ly b e  
i n  l ower case. T h i s  m ight resu lt  i n  the  fo l lowing scenario 
when you R U N  the p rogra m :  

WHAT IS T H E  THIRD LETTER O F  T H E  WORD ' COMPUTER ' ?  M 
WRONG , DUMMY 1 

I f  the preced ing  ' M '  were entered , however, wh i le  
s imu ltaneously dep ressi ng the S H I FT key,  the  p rogram 
would have accepted the user i np ut. 

To further  clarify the use of the S H I FT key on the  Model  
I ,  examine  the  fo l lowin g  com mands and their  res ults: 

PRINT ASC ( "A " )  
65 

HOii ABOUT YOUR OllN PERSONAL RUBIC CUBE COACH? 

16K LEVEL I I  OR 32K DISK aaaa ONLY S 1 4 . 9S ! ! !  
THE ' RUBIC CUBE COACH' WILL TURN YOUR TRS-80 INTO A 

POWERFUL TOOL TO HELP DEVELOP YOUR SKILLS IN SOLYIN6 THE 

POPULAR PUZZLE. YOU CAN DESCRIBE YOUR OWN CUBE TO THE 

CO"PUTER AND THEN EITHER RACE ASAINST THE CO"PUTER OR HAYE 
IT SOLVE YOUR CUBE FOR YOU - SHOllIN6 YOU EACH TURN EVERY 

STEP OF THE NAY ! IT EVEN ALLOWS YOU TO USE I TS OWN TECH­

NIQUES OR ENTER YOUR OWN TO EXPERI"ENT WITH !  AND "ORE ! 
1 7 1 4 )  62 1 -7747 

H•S CO"PUTER co. -- 1 024 ALA"OSA OR. --CLARE"ONT, CA 

T tp r o  w i t  cons  
c h ang i ng p r i nt e r  ~ ab l e s .  �l  l ows you
to  connect  p r i n t e r s  to l i ne p r i n ter  
on S i • p l y  t h e  sw i tch t o  

p r i n t e r .  Co•p l ete  
Connect  RS-232 P r i nter to  

on N O  SOFTWARE DR I VE R  
REQU I RED.  L e aves T R S-80 RS-232 port  free for  •ode• 
u s e .  Set at  1 200 baud , or spec i fy rate  ( 300-g600)
Model TU-80 1 4  Co•p l e t e  $79 . 95 

V IR G I N I A  M ICRO SYS T E M S ,  1 44 1 5  Jeff  Dav i s  Hwy 
Woodbr i dge VA 2 2 1 9 1  , ( 703 ) 4 9 1 -6502 

Add $2 . 00 for Sh i pp i n g  V A  Res i de n t s  add 4% 
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The best approach to take when d eve loping software 
that you wish to convert for the Mode l  11 is  to include the 
T H  E N  statement in every I F  TH E N  clause. Th is may seem 
to be com plete ly u n neces sary (afte r a l l ,  i f  the Mode l  I l  l ' s 
interp reter can u n d e rstand the com man d ,  someone should 
be able to develop the same capabi l ity for  the Model 11) , 
but of al l  compatibi l ity p roblems among T RS-80s ,  th is  one 
is probably the eas iest to work around .  

S H I FT @ VS. H O LD 

Q u ite often when ru n n i n g  a BAS I C  program you may
wish to momentarily halt the screen  d i sp lay. This can be
ach ieved easi ly on any of the three T RS-80s.

On the Mode l  I or Mod el 111, press ing  the SH I FT and @
keys s i m u ltaneous ly wi l l  halt the screen. Press ing any key
wi l l  cause the computer to resu m e  normal o peration .  O n
the Model 11, the H O L D  key i s  s pecifica l ly des igned for th is
pu rpose. Press ing H O LD wi l l  halt the program , any press ing 
any key wi l l  cause the p rogram to res u m e.

The S H I FT @ vs. H O LD " in co m patibi l ity" does not pose
a problem for p rogramming  so m u ch as for documentation.
I nstru ctions for p rograms that run on al l  TRS-80s s hould 
inc lude an explanation of th i s  d iffe rence. 

A B B REVIATE D COMMA N D S  
The Model  111 recogn izes many abbreviations o f  BAS I C

commands which are on ly  s u p ported b y  Model I when 
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the approp riate keys , 

d u m p  routi n e  which 
the approp riate 
on- screen 

On the 
screen- d u m p  facil ity is that wh i le  it can 
progra m ,  
program u n less the SYSTEM 

B R EA K  the 

feature can 
programs. 

The Model  
only u n d e r  
U n d e r  
CM D" R E F" ,S= I N  PUT wi l l  

a statement i n  the program. The only other  way to use th rs 
function d u ring  execution of a BAS I C  program wou l d  be to 

program and give the SYSTEM "SC R E E N "  
comman d ,  then type CONT tq resume program execution. 
H owever, th is  method wou ld put the manual commands on 
the screen ,  and they wou ld also be pri nted out. 

VA RIABLE R E F E RE N CI N G  

U nd e r  Mod el 111 TRS DOS , h e  command C M D" X " ," ZZZ" 
wi l l  search an enti re BAS I C  program and p roduce a l ist ing of 
al l  l ine  n u m bers in  the program where ZZZ ap pears. Th is 

be very useful  in  debugging or edit ing 

PRINT  ASC ( " A " )  ( t h i s  t ime w i t h  SHIFT  h e l d  d own ) 

9 7  


Evidently t h e  S H  I FT key has altered the ASC I I  value of 
the ch aracte r de pressed , even though its appearance has 
remaL1ed u nchanged. 

The bottom l ine is  that you m ust be extre mely cautious 
in  tran sferring programs that contain lower case characte rs , 
especial ly those that i nvolve string com parisons. Some d i s k  
conve rsion uti l it ies automatical ly change lower case to 
upper  case , but th is  can be a d isadvantage if one wis hes to 
later conve rt the program to the Model 111 and st i l l  reta in  
some of the lower case (such as  i n  user  prompts) . In  any 
case if one ever e n counters an in stance in  which a stdng 
comɷarison does not appear to be function ing  correctly, the 
best advice is s i m p ly to retype the ent i re l i ne.  You may be 
pl easantly surprised!  

I F  - TH E N  

A q u ite trivial and tota l ly u n necessary incompatib i l ity i n  
Mode l  I I  BAS I C  i s  the requ irement that a TH E N  statement 
be  inc luded in eve ry I F  T H E N  clause that contains 
anyth i n g  more than a G OTO statement. For exam ple ,  the 
fol lowi ng p rogram:  

1 0  IF  A=O  P RINT " A  EQUALS 0" 

will fu n ction co rrectly on both the Model I and the Model  
111 , but on the Model 11 it wi l  I cause a syntax error. An  
equivalent conversion wou l d  be the following: 

1 0  IF A=O THEN PRINT  "A EQUALS O "  

using operating systems other than TRSDOS,  and are not 
avai lable at all on the Model  11. 

The th ree keys S H I FT l Z, all pressed s imu ltaneously, wi l l  
d i sp lay the last l ine of a Mode l  111 BAS I C  p rogram. As with .
the oth e r  functions to be mentioned , many alte rnative 
Mode l  I operating syste ms (such as DOS P L U S) also support 
th is abb reviation. 

SH I FT i is a Model 111 abbreviation that wil l  l ist the first 
existing l ine i n  a program i n  memory. l will l i st the l '.ne 
following a l i ne  cu rrently d i sp layed , T wil l  show the  l r ne 
i m m ediately befo re a l i ne  cu rrently d i sp layed. 

Typing a period on the Mode l  111 wil l  d i s play the last l i ne  
edited or l i sted, wh i le  on the  Mode l s  I and  11 you must 
type L I ST,  then period. 

The com ma is a Mode l  111 abbreviation which wi l l  al low 
you to edit the last l i ne  ed ited or l isted. The equ ivalent 
Mode l  I o r  11 com mand wou ld be E D IT, then period. 

F inal ly ,  E and L are Mode l  I l l  abbreviations for E D IT and 
L I ST. These abbreviations m u st be fol lowed by a l ine  
n u m ber (for instance , E60 or L 1 00) . 

The p reced ing  exp lanation s  of Mod el 111 abbreviations 
we re offered not as a guide i n  program conve rs ion ,  per se ,  
but in  ord e r  to provid e new users of the Model  111 a look at 
some of the new functions avai lable on th is  com puter. 

SYSTEM " S C RE E N " VS. S H I FT l * 

O n  the Model  I I  (with T RS DOS 2 .0) the co mmand 
SYSTEM " SC R E E N " wi l l  route an  exact rep l ica of the screen 
to a l ine p rinter. O n  the Model  111 (or tche Model  I with an 
alternative operatin g  system such as DOS PLUS) the com­
mand SH I FT l * will perform the same function. 

One d isadvantage of the Model  111 screen d u m p  facil ity 
is that it can not be used from with in  a BAS I C  program. I t  
can be used d u r ing the execution of  a p rogram by press ing  

but i t  can not be made part of the 
actual program. This cari be overcom e by writ ing a screen­

PEE Ks into memory and PRI NTs out 
characters, or by giv ing the o perator 

i nstructions to press SH I FT l *. 
other  han d ,  a d i sadvantage of the Model  11 

be part of a BAS I C  
i t  can not be used d u ring  t h e  execution o f  a 

"SC R E E N "  com mand is actual ɶy 

I can produce a variable or  text refe ren ce 
control of an alte rnative operating system. 

D O S P L U S ,  for e x a m p l e ,  t h e  c o m m a n d  
l i st al l  l i nes  with the keyword 

I N PUT. C M D" S R " ," I N PUT" would peform the same func­
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LEMONAID NEWS 
Now • • • $l . OO Credi t on PHONE orders
(41 7) 345 7643 til lOPM. MC- VISA -COD
PLUG I N  LEMONA I D  LOADER I N  SECONDS , , ,
SAY GOODBY TO TAPE LOAD WOES FOR GOOD ! 

MOd(·l ] 
TRSBO 

KEYBOARD 

LEMJNAID LOADER PRICES 
Deluxe Model LLQ . .  . .  $1 8 . 99 CTR 8 0  , 8  0 A , 4  1 ,  e t c .  Std Model LL . .  . . .  . . . $12.  99 
MORE Features to Take the CLOAD Off Your Mind! 

Now the Lemon Aid is easier to use . . .  a quick set-up switch 
for mulish pre-recorded tapes. AND a " loud" output jack with 
BUil T-IN volume adjust; use speaker or earphone to Pre­
position tapes precisely, AND hear saves/ loads automatically, 
OR, listen to games or other computer sound WITHOUT a 
separate amplifier! 

A N D  l ike the or iginal  LemonAid . . .  ends SYSTEM and 
CLOADing woes for TRS-80* model 1 AND low-speed model 3.  
lns.t;il l  in secor.ds.  Plugs in.  N o  rew i r i n g .  N o  tr icky CTR 
volume. AutoMAGIC power. ANO great for tape speedups like 
KWICOS**  too! 

Our GUARANTEE: The LemonAid will outload ANY loader 
at ANY price or your money back, NOA. Use with CTR80, 80A 
and similar recorders. 
New Model LLQ [as described above] . . .  $18.99 postpaid* * *  
Model LL [Original. . . the loader leader] . . . $1 2.99 postpaid* * *  

We Ship in A Hurry! Order by Model From: 

325 N. Highway 65 P.O. Box 0429 
Buffalo, MO. 65622 [4171 345-7643 

"TRS-80, CTR-80, CTR-80A are trademarks of Tandy, Inc. 
" " KWICOS is trademark ol KWIK Software 
· ·  ·Add $3.00 Overseas. Pslg. and fees charged on COOs. 

tio n ,  but the  actual text of the l i nes wou l d  also be  
d isp layed. 

The Model  I I  cannot d i s p lay a refe rence  of variables , 
text , or keyword s ,  except by ru n n i ng a uti l ity program 
designed to peform th is function. 

As I mentioned with the abbreviation s ,  this i n formation 
is provided n ot because it is d i rectly pert inent to program 
conve rs ion , but b ecause it is  useful  to anyone d eve loping 
software on the Model 111. 

E R R O R  CODE S 

An error code is a n umerical val ue gen e rated any t ime an 
error is detected by a com pute r. On al l  three TRS-80s ,  th i s  
va lue may be determined by access ing  the val ue of E R R. 
The E R R  val ue corres ponds to a va lue l i sted in your  
computer  manual , where you wi l l  f i nd  a detai led explanation 
of the s pec ific error. 

O n  the Models  I and  111 , E R R  d oes n ot generate the  
same va lue as  the one l isted i n  the computer's man ual. The 
expression E R  R/2 + 1 m ust be used i n  ord e r  to get the 
proper  cod e. On the Model  I I ,  the E R R  va lue is correct as  
i s .  

Frequently E R R  is used with in  an e rror-hand l ing  routi n e  
t o  d i sp lay a m essage associated with a s pecif ic e rror 
condition. For exam ple, 

60000 I F  ERR=l06  THEN PR INT " F I L E  DOES NOT E X I S T "  
600 1 0  I F  E RR/2 + 1 = 2 THEN P R I N T  " SY NTAX ERROR " 

The forego ing  rout ine  would check to see if a " F I LE N OT 
FO U N D " error occu rred on the  Model I or I l l ,  and , if so,  it 
would print an appropriate m essage. I f  not, it wou l d  
proceed to check for a syntax error. ( N ote that E R R ,  not 
E R R/2 + 1 ,  is  used on the Models I and I l l  for e rror codes 
greater than 1 00 ,  which are TRSDOS errors. This  i s  not 
docum ented very clearly i n  the Mod el I or M odel 111 
manuals . )  

E rror codes on the Model  I I  are somewhat d i fferent than 
those on the  other  two models .  Consu lt the c hart b elow for 
a d etai led com parison of e rror codes. To give an exam ple 
of an e quivalent  e rror-han d l i n g  rout ine for the Model  11  for 
a " F I LE N OT FO U N D "  error and a syntax error: 

60000 IF ERR=53 THEN PRINT " F I LE DOES NOT E X I ST "  
600 1 0  I F  E R R=Z THEN P R I N T  " SYNTAX E RROR " 

N ote the use  of 5 3 ,  not 1 06 ,  to denote a non-existent 
f i le.  A lso note that although al l  models  use 2 to denote a 
syntax e rror, the Models  I and 1 1 1  use  the  express ion E R R/2 
+ 1 ,  whereas the Mode l  I I  s i m ply uses E R R. 

E R RO R CODE C O N VE RS I O N  CHART 

Th i s  c hart l ists equ ivalent e rror codes, where appl icable, 
for the M odels  I ,  11, and 111. A b lank s pace i n  the chart 
denotes and e rror which  i s  not appl i cab le  to a particu lar 
com pute r. 

N ote that the Mode l s  I and I l l  use the  express ion 
E R R/2 + 1 to cal culate the  true error code for BAS I C  e rrors, 
whi le the Model I I  s im ply uses E R R .  E rrors which are n ot 
l i sted on the chart may gen e ral ly be assumed to be equiva­

continued on page 60 
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directory 
• Rad i o  Shac k 's M od el I .  I I ,  I l l . 
• Heath's M B A S I C  and H OO S  
• C P M :  Xerox, A l t o  . . .  
• I B M  Pe rso nal Com puter 

" I D M 2 i s  G R EA T  ! "  - p u b l i s he r  o f  80- U S  

" ( G L) super ior  t o  e i t her  t he Osborne ( S BS G & Ta ra n t o )  
o r  Ra d i o  Shack . . .  M A l  L - X  h a s  a grea t e r  ca pac i t y  . . .  
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work h o rse " - p u b l i s h e r  of I nte rface Age 
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s i ng, and ma i l ing l i s t .  Compa re and be selec t i ve ! 

Micro Architect,  Inc . 
96 Dothan S t . ,  A rl i ngton,  M A  02 1 74 



WPUT ADDRE S S ,  

="  

TH E VE RSATI L E  P E E KE R  
Friedhelm H oehne 

Th i s  s m a l l  p rogram was wr itten p r i m a r i l y  for the begi n n e r ,  

w h o  c a n  u s e  it  a s  a p ractical  t o o l  t o  u n d e rstand h ow m e mory 
ad d re s s i n g  i s  a r ra n ged in t h e  T R S-80.  

T h e  p rogram d is p l ays a ny m e m ory locati o n  from 0 to 
6 5 5 3 5  in  d e ci m a l ,  h exad e c i m a l ,  a n d  p r i nta b l e  character 
notat ion.  It  tra n s l ates a n d  converts yo u r  d e c i m a l  i n put 
ad d ress , d i s p lays t h e  d e c i m a l  real  add ress , a n d  t h e  
hexad e c i m a l  a n d  d e c i m a l  v i rtua l  a d d ress. S i n c e  h exad e c i m a l  
co nve r s i o n  i s  v e r y  s low i n  B a s i c ,  a h e x  o n/off switch i s  
prov i d e d  for conve n i ence.  

T h e re a r e  f ive fu nct ion keys used by t h e  p rogram , as 
fo l l ows: 

Page backwa rd ( u p  a r row) 

l Page forward (down a r row) 

Q Q u it ,  enter new a d d ress or e n d  p rogram 

H H ex o n/off. H ex conve rs i o n  toggle switch 

s S c a n ,  d is p l a y  conti n u o u s l y  p re-sel ected f u n ct ion 
( e. g. , page bac kward a n d  h e x  o n ) .  

P ress a n y  k e y  to s t o p  t h e  s c a n  

I ' COPYRIGHT ( CJ 1981  BY  
10 ' F R I EDHELM HOEHNE 
20 ' 6429 D I XON DRIVE 
30 ' RALEIGH NC 2 7609 

FUNCTION 40 ' PHONE 9 1 9 - 782 - 60 1 6  
! * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  100 530 PRINT"= E . G .  PAGE BACKWARD AND HEX = ON 

1 1 .0 "' " PE E K/ BAS" A VERSATILE  PEEK PGM '' 
* 120 ' · · · · MOD I/ I I I  · · · 

' *  1 30 CREATED 8 1 - 04 - 20 
' *  140 UPDATED 8 1 - 0 5 - 1 2  
1 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  1 50 

200 CLS CLEAR 500 DEFINT  A · Z DEFSNG D , M  
2 1 0  F 1$="  ######" : F2$="###" : HEX$=" OFF " :  SCAN$=" OFF " 
220 L=64 L l $=STRING$ ( L - l , 6 1 )  : L2$=" =" +CHR$ ( 1 92+L - 3 ) +" =" 
230 L3$=STRI NG$ ( L , 32 )  
240 HL$=" T H E V E R S A T I L E P E E K E R" 
250 H l $="VI RTUAL ADDRESS REAL ADDRESS 

· CONTENTS · 
260 H2$=" HEX DEC DEC 

HEX DEC CHR 
270 H3$= ( ST R I NG$ ( L , 6 1 ) )  : T I S= ( STR ING$ ( L , 4 5) ) 
280 T2$="< " +CHR$ ( 9 1 ) + " >  PAGE BW 
<Q> Q U I T  <H> TOGGLE SWITCH" 

290 T3$= " < " +CHR$ ( 92 ) +">  PAGE FW 

<S> SCAN = HEX = " 

300 CLS PRINT HL$  

3 1 0  PRINT  266 , "  <ENTER> TO  CONTINUE OR <T> FOR TUTORIAL"  

320 GO  SUB 12  30  I F  KB$<>CHR$ ( 13 )  AND KB$<> "  T "  THEN  320 

330 IF KB$=CHRS ( l 3 )  THEN 630 

340 CLS P R I NT HL$ PRINT PRINT L I $  


3 50 PRINT"=  THIS  PROGRAM D I S PLAYS ANY MEMORY LOCATION 

F ROM 0 TO 65535  =" 

360 PRINT "=  I N  DECIMAL , HEX AND P R INTABLE CHARACTER 

NOTAT ION . = "  


370 PRINT  L2$  

380 PRINT"= I T  TRANSLATES AND CONVE RTS YOUR  DEC I MAL 


390 PRINT"= DISPLAYS THE DECIMAL REAL ADDRESS , AND 

THE HEX AND =" 

400 PRINT"=  DECIMAL V I RTUAL ADDRES S .  


4 1 0  PRINT L2$ 

420 PRINT"= AS HEX CONVERS I ON I S  VERY S LOW I N  BAS I C , 

A HEX ON/ OFF ="  

430 PRINT"= TOGGLE SWITCH I S  PROV I DED F OR YOUR 

CONVEN I ENCE . ="  

440 PRINT  L I S  : GOSUB 1280 

450 CLS PRINT L l $ ,  L2$ 

460 PRINT"= PROGRAM FUNCT ION KEYS 


II=
4 70 PRINT"= 

II=
480 PRINT"= <» = PAGE BACKWARD , T 

490 PRINT"= <" ; CHR$ (92)  ; " > = PAGE FORWARD , ( DOWN AR ROW) 
I I=

500 PRINT" = <Q> = Q U I T ,  ENTER NEW ADDRESS OR END PROGRAM 
I I=

510 PRINT" = 	 <H> = HEX ONi OF F ,  HEX CONVERSION TOGGLE SWITCH 
I I=

520 PRINT"= <S> = SCAN , DISPLAY CON TINUOUSLY PRE - SE LECTED 

540 PRINT"= PRESS ANY KEY TO STOP · SCAN · 

II
=

550  PRINT L2S , L I $  
600 ' ========================= 
6 1 0  ' = INPUT/PROCESS RTN · 
620 ' ========================= 
630 PRINT @ 896 , " ENTER PEEK START ADDRESS " ;  STRING$ ( 3 5 ,  32) ; 
640 INPUT " F ROM 0 TO 65535  OR <E> FOR END " ;  M$ MV=VAL ( M$ )  
6 5 0  IF  M$=" E "  T H E N  END 
660 IF  MS < CHR$ (48 )  OR M$ > CHR$ ( 57 )  OR MV < 0 OR MV  > 65535  
THEN  CLS  GOT0630 
670 MR=MV - l : PG=0 
680 CLS PRINT H l $ , H2 $ , H3$ ' D ISPLAY HEADER 
690 PRINT @ 832 , T l $ ;  . PRINT  T2$ , T3$ ; H EX$ ; ' D I SPLAY PF KEYS 
700 IF PG=2 THEN 630 ' NEW I NPUT OR QUIT  
7 10  P= l 9 3 : I F PG= I THEN  MR=MR - 20 ' D ECREMENT I F  PAGE BW 
720 FOR J=I  TO 10 ' CLEAR 
730 PRINT @ P , L3$ ;  : P=P+64 ' D I SPLAY 
740 NEXT J .  P= l 9 3  ' WINDOW 
750 FOR J=I  TO 10 
760 MR=MR+ I ' I NCREMENT REAL ADDRESS 
770 I F  MR  > 32 767  THEN MR= ( - 1 * ( 6 553 6 - MR) ) ' ADDRESS 
780 I F  MR < - 32768 THEN MR=65 536+MR ' TRANSLATION 
790 IF MR=>O AND MR=< 32767  THEN MV=MR ELSE MV=65 536+MR 
800 CD=PEEK ( MR )  : I F  HEX$="0F F "  THEN CH$=" " .  MH$=" " :  
GOTO 830 
810 DEC=MV : GOSUB 1 3 1 0  : MH$=H$ ' CONVERT 
820 DEC=CD : GOSUB 1 3 10 : CH$=H$ ' TO HEX 

- "  contin u ed on page 60 
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Magazine 
Others! 

:····················· : Totally 
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• 

™TRS80 color 
From the January 1 98 1  issue of the CSRA Computer 
Club newsletter: 

There was some amusement at the Novem­
ber meeting when the Radio Shack repre­
sentatives stated that the software in the 
ROM cartridges could not be copied. This 
month's 68 Micro Journal reported they had 
di sassembled the programs on ROM by 
covering some of the connector pins with 
tape. They promise details next month. Never 
tell a hobbyist something can't be done! This 
magazine seems to be the only source so far 
of technical informations on the TRS-80 color 
computer<!�) Devoted to SS-50 6800 and 
6809 machines up to now, 68 Micro Journal 
plans to include the TRS-80 6809 unit in 
future issues. ͣ 

To get the MOST from your 6809 CPU - This is the 
BEST SOURCE! The ONLY for the 8809 
Computer. Months Ahead d All 

68 MICRO JOURNAL 
5900 ca·saandra Smith 

HIXSON, TN 37343 
\lĈA 

DAISY WHEEL 
New Smith Corona TP-1 


Price Breakthrough 


True letter quality printer for less than the cost of a n  
office typewriter! Priced $500 less than other popular 
daisy wheel printers! 

SALE PRICE:  

$739 


FEATU RES: 
* Friction feed 
* 1 5  cps, 1 20 wpm 
* Changeable daisy wheels 
* Parallel or serial interface 
* Compatible with R/S,  Apple, etc. 

SUNLOCK SYSTEMS 
42 1 7  Carol ina Ave. 
Richmond, Va. 23222 

To order call collect, 0-804-32 1 -9 1 9 1  

We accept MasterCard, Visa and COOs 


DAISY WHEEL 
New Smith Corona TP-1 

Price Breakthrough 

True letter qual ity printer for less than the cost of an
office typewriter! Priced $500 less than other popular
daisy wheel printers! 

SALE PRICE: 
$739 

FEATU RES: 
* Friction feed 
* 1 5  cps, 1 20 wpm 
* Changeable daisy wheels 
* Parallel or serial interface 
* Compatible with R/S,  Apple, etc. 

SUNLOCK SYSTEMS 
42 1 7  Carol ina Ave. 
Richmond, Va. 23222 

To order call collect, 0-804-32 1 -9 1 9 1  
We accept MasterCard, Visa and COOs 

NEW! I
• • 

1ACCEL3 i 

I BASIC Compi ler I 

• Model  1 / 1 1 1 , a l  l DO S : 

I S99.9s	:
x��I 
i #.\[l<§©OOzJA i
• Al len Gelder Software e 
: (415) 387-3131 :e Box 1 1 72 1  San Franc isco CA 94 1 011 
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lent among al l  th ree models,  bearing  in  m i nd the q ual i f ica­
tion m entioned i n  the  p reced ing  sentence. 

The D I S K  BAS IC e rror codes l isted in this chart reflect 
the codes printed in Radio Shack' s  p re l im inary TRSDOS 
manual .  I have used these codes i n  my program d evelop-

1 9  

23  

53  

23  

5 3  
54 

23 

T H E  VE RSATI LE PE E KE R  
continued from page 58 

830 I F  CD < 32 OR CD > 127  THEN CC=32 ELSE CC=CD ' SELECT 
PRTBLE CHRS 
840 PRINT @ P , MH$ , · PRINT TAB ( 8 )  USING F l $ ; MV ;  ' D I SPLAY 
8 50 PRINT TAB ( 2 3 )  USING F l $ ; MR ;  : PRINT TAB < 42 )  CH$ ; ' ADDRS 
860 PRINT TAB ( 49 )  USING F2$ ; CD ; : PR INT TAB ( 5 7 )  CHR$ ( CC) ; '  AND 
870 P=P+64 ' CONTENTS 
880 NEXT J 
890 I F  SCAN$=" ON " AND INKEY$= " "  THEN 7 1 0  
900 SCAN$= " 0 F F "  PRINT  @ 996 , SCAN$ ; GOSUB 1030 
9 10  I F  SCAN$="0N " THEN 7 1 0  ELSE 700 
1000 ' ============================ 
1 0 10 ' =  PAGING/SWI TCHI NG SBR 
1020 ' ============================ 
1030 GOSUB 1 2 30 
1 040 I F  KB$<>CHR$ ( 10 )  AND KB$<>CHR$ ( 9 1 )  AND KB$<> " Q "  AND 
KB$<> " H" AND KB$<> " S "  TH EN 1030 
1050 IF KB$=" H "  THEN 1 100 
1060 IF KB$= " S "  THEN 1 1 20 
1070 IF KB$=CHR$ ( 10 )  THEN PG=0 . RETURN ' PAGE F W  
1080 I F  KB$=CHR$ ( 9 1 )  THEN PG=l E LSE PG=2 ' PAGE B W  ELSE QUIT  
1090 RETURN 
1 1 00 IF HEX$=" 0N " THEN  HEX$= " 0F F "  ELSE HEX$=" 0N " ' H EX TOGGLE 
1 1 10 PRINT @ 10 18  , HEX$ ; : GOTO 1 0 30 ' SWITCH 

ment, and I f ind them to be accu rate on the Mod e l  111 I use, 
except that ERR/2 + 1  should not be used for these ( D I S K  
BAS I C) codes. S im ply E R R  wi l l  ge nerate the p roper code. 

A bout two weeks ago Computronics  took de l ivery of a 
new Model 111, and I noticed i n  its man ual (the final version) 
that the Model I l l  D I S K  BAS I C  error codes l isted are the 
sam e  as those for the Mode l  I . I do know that Tandy has 
been su pply ing recent M ode l  I l l ' s  with a new ROM, but I 
do not know if this c hange in e rror codes is a res ult of a 
ROM d iffe re nce or a d iffe rence in TRSDOS 1 . 3 operating 
systems.  

As of our  press dead l i n e ,  I was u nable to i nvestigate 
further  the complete background regard ing  the Model  111 
D I S K  BAS I C  error messages. I wi l l  provide more information 
as I o btain it. In the meantime, I wou l d  advise Model  I l l  
owners to test their  error codes to see which ROM(?) and/or 
operating  system (?) they have. I f  any reader has addit ional 
i n formation regarding this s ituation,  I would  appreciate his 
sharing it with me.  

ERROR I I  I I I  

BAS I C  e r r o r s - - Mo d  I & I I I  
owners  u s e  ERR/2+1 

Unde f i ned  User Funct i o n  18  
1 120 SCAN$ = " 0N " :  PRINT @ 99 6 , SCAN$ ;  . Resume w/ o E r r o r  20  1 9  
RETURN ' SCAN SWITCH Und e f i n ed/Unpr intab l e  E r r o r  20 2 1  20 
1 200 ' ================= 
1 2 10 ' = INK EY$ SBR 

M i s s i ng Operand  2 1  22  2 1  
Bu f f e r  Ove r f l ow/ Bad F i l e  Data  22 22 

1220 ' ================= L3 ( " D i s k  BAS I C  On l y%)  
1 2 30 KB$=" " :  KB$=I NKEY$ I F  KB$= " "  THEN 1230 
1 240 KB =VAL ( KB$ )  : RETURN D I SK BAS I C  e r r o r s - -
1 2 50 ' ================= ( Mo d  I I I  owners  check  ROM ! )  
1260 ' =  PAUSE SBR F i e l d  Ove r f l ow 5 1  50 100 
1 2 70 ' ================= Interna l  E r r o r  52  5 1  102 
1 280 P R I N T :  PRINT" <ENTER> TO CONTINUE " B a d  F i l e  Number 5 2  104 
1 290 GOSUB 1 230 : RETURN F i l e  Not  Found 54 106 
1 300 ' ========================= Bad F i l e  Mode 55 108 
1 3 10 ' =  HEX CONVERT ION SBR 
1 320 ' ========================= 
1 330 HX$=" 0 1 23456 789ABCD E F "  H$=" " 

F i l e A l r e ady  Open 56 5 5  1 10 
I/ 0 E r r o r  58 5 6  1 1 4  
D i sk F u l l  62 5 9  122 

1 340 I F  DEC=0 THEN H$=" 0 "  : RETURN 

1 3 50 PWR=LOG (DEC)/LOG ( l 6 )  


1 360 FOR  I=PWR T O  0 S T E P  - 1  


1 370 D I V=INT ( l 6 1 I+ . 5 ) 

1 380 CH=DEC/ D I V  


1390 H$=H$+MI0$ ( HX$ , CH+ l , l ) 

1 400 DEC=INT (DEC - CH * D I V+ .  5 ) 

1 4 1 0  NEXT  I :  RETURN 


Fr ied h e l m  H oehne 
6429 D ixon Drive 
Raleigh , NC 2 7609 • 

P R O G RAM C O N VE R S I O N  
continu ed from page 5 7  

End o f  F i l e/ I nput Pa st End 63 60 124 
Bad Re c o r d  Numbe r 64 6 1  126  
Bad F i  l en ame  65 128  
D i r ect Statement i n  F i l e 67 6 5 1 32 
Too Many F i l e s  68 1 34 
D i sk W r i t e  Protected  69 136  
F i l e  Access D e n i e d  70 138  

This conc ludes  th is  month's  t ips  on program conversion. 
As always,  I am open to reader i n put. I f  you have 
successfu l ly  used a tech n ique I d escribed , if  you have a 
spec ific topic you wou ld l i ke to see cove red ,  or if you have 
a specif ic p rogram you have d ifficu lty with, please fee l free to 
write to me.  

R ichard Kaplan 
c/o H & E Com putron ics 
50 N orth Pascack Road 
Spr ing Valley, NY 1 09 7 7  • 
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Yahll$ ��� 
TEL.413·663·9648 

d i sp l ay. 
HERE ' S  

t ype 
it 

your 
QUALITY  

VISA I 

t

' 

We review products from 8Y8fY source and cany ALL of THE BEST 

· Color Invaders • Color Pac Attack
on or • Adventure Games • Text Editors 

Assemblers • PASCAL • Magikube 
Finance Programs • Color Data Organizer 

Graphic Games • Disassembler 

HARDWARE: 32 K RAM Expansion Boacd • 16K RAM Set 
Cables • Interfaces • Power Pack ROM Cartridge • Printers 

ACCESSORIES: Books • Cassettes • Supplles • Service Man4als 

Look to COMPUTERWARE for DISK SOF1WARE 
* * * NEW PRODUCTS * * * 16 PLUS BOARD - just piug in to expand fcom 16K to 32K 

PAC ATTACK - gcaphics action game - PAC ATTACK 
32 K vecsions of Editor, Assembler, Monitor, PASCAL, BERSERK >Jame -

Micro Text (communications) - STAR BLASTER 

Shipping from stock •�>TERWARE
Dept. C • Box 668 

6809 Spec ial ists Encinitas, CA 92024 • (714) 436-3512
Computerware Is a trademark of Computerware. 

TRS·ao· 'ğ-tĠ0
COLOR GAME 1- 'ׁ
LIMITED OFFER ! 

16K 2345:0,0Hl-RESOLUTION GAMES•• 

GATOR ZONE Ğ 
THE FI RST ANTI-PREPPY COMPUTER GAM E $ 18 95 WHERE YOU'LL FI GHT OR LOSE YOUR SHIRT!\ STAR BASE ATTACK s 12

•
95 

•••GALLOPING GAMBLERS EACH 

i l lustrated memory ba n k s  
P. O.BOX 2 89 
W I LL I  AMSTOW N ,  M A .  01267- 0289 

Master Card 
and VISA accepted. 

"TKS 80 is o TM v i  
Tandy Cor p .  

* *  CASSETTE 

CERTI F I E D  CHECKS OR MONEY ORDERS ONLY 

PHONE ORDERS - CALL MON-FRI 9-5 EST 

GREE N LOO KS GOOD, BU T  AT 

T H I S PRICE G REEN LOOKS 


G REATI 

CRYSTAL GREEN f i l ters EACH 7.95 + 2. 00 postage = 9. 95 U.S.  

ZOR LOf. 
THE MAGNIFICENT 

WORD PROCESSING SYSTEM 
For the TRS-80 * Model I and 111 

Note Some lealu• esw1:1 on:y work ii your prmle( hasthe mechamcai capabi l1ly 

GUARANTEE 
Many word processing systems claim theirs are the best. but lew would dare to 
guarantee them. Not us1 .we are conlldent that you will I ind ZORLOF to be the 
mos! 'JSelul word processing system lor the money. or you can rewrn it lor a lull 
rel und. and you may have l.lP to 30 days to decide 

$70.00 
ANITEK SpecilyModel lor lllwhtn ordtN'1ng. Add$2.00 ! 

• 
Soltware Products 

P .O .  Box 1 136 
shipping & l'lamffing. Flor!da nisldenls add5% 

Melbourne. Fl 32935 
•Trademarks al Tandy GorPQrat1on and Aop;irat Inc(305! 159-9397 

sales 11x_ Visa and Master Card actt1pted, 
checks rtquif! 3 weeks to ciear bank 

Thi s  i s  the  or i ginal  CRYSTAL GREEN f i l ter for  your TRS-80 KODEL
1 v i deo The CRYSTAL GREEN f i l ter is unl i  ke any other 
green f i l ter . NHY. 

> Uses NO TAPE GLUE OR ADHESI VE of any 
> Onl y  takes stCONDS TO INSTALL because F I TS on the d i sp l ay 
> U.S. PATENT pending 
) RIGID ENOUGH so it does ' t  need a cardboard f r ame for support 
> NOT TOO DARt: 

vi  deo d i sp l ay!  
> STRICTEST QUAL ITY  CONTROL ensures a PRODUCT 

SEE- THRU ENTERPRISES 
933 FRANK AVE. 
WI NDSOR, ONTARIO 
CANADA NBS 3P4 

ONTARIO RESIDENTS add 71 sales tax .  
1 -5 19-735-2995 

> EASY on the EYES 

> ATTRACT I VE DESIGN !wi l l  l ook l i  ke part of 
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Experience Shows - S.B.S.G. has over 1 1 ,000 Installed Systems! 


If you're not running 
Small Business Systems Group 
software . . . chances are 
you're not running! 

GENERAL ACCOUNTING SYSTEM For TRS-8on• 
S.B.S.G. has created the first completely user-configurable accounting system 
available for the TRs-80'". 
User configurable? Each S.B.S.G. General Accounting System Module (except 
Order Entry) can be operated independently, or any of the modules can be 
combined in any configuration, providing a complete, coordinated system to 
fit the needs of your business. 

The S.B.S.G. System allows you the maximum efficient use of available disk 
space: Each module will run on a standard 1 disk drive system (except for Model 
I systems ,  which require 2 drives). As you add more disk drives to your system, 
the amount of on· line data storage increases. Now here's an important fact . . . . .  
the S.B.S.G. General Accounting System " spans" your disk drives ·· that means 
that you can instantly access your data on any of up to 8 disk drives at any 
time! Since your S.B.S.G. Accounting System is user-configurable, it will work 
with l ,  2. 3, 4 or more disk drive systems ·· and it is fully compatible with most 
hard disk drive systems (at additional cost). 

General Ledger 
The General Ledger accounting system consolidates financial data from other 
accounting subsystems in an accurate and timely manner. Major reports in· 
elude Trial Balance, Income Statement, Balance Sheet, a user-defined report, 
and more. All data is maintained and reported by month, quarter, year and 
previous three quarters. Transactions may be entered via direct posting and 
external posting generated by NR, NP, Payroll ·· or any other uset source. 

Accounts Receivable 
The objective of a computerized NR system is to prepare accurate and timely 
monthly statements to credit customers. Management can generate informa· 
tion required to control the amount of credit extended anÏ the collection of 
money owed in order to maximize profitable credit sales while minimizing 
losses from bad debts. This system is invoice-oriented. Invoices can be entered 
before they're ready for billing, after billing, or even after they are paid. Accounts 
Receivable allows entry of new invoices, credit memos, debit memos, or modi· 
lication or deletion invoice and allows for progress paymenl The transaction 
information includes: type of NR transaction, P.O. ". description of P.O., 
billing date, general ledger Sales account ". invoice amount, shipping and 
transportation charges, tax charges, payment, and progress payment informa· 
tion. Reports include: summary or detail listing of invoices not yet billed, open 
items (unpaid invoices), closed items (paid invoices), and aging. Statements 
may be printed at any time and follow the format of nationally available fomis. 

Order Entry 
The Order Entry Module was designed as a supplement to the Accounts 
Receivable Module, and will not operate independently. This system allows you 
to add, change, delete, list and print invoices; apply an invoice to correct custom­
er account; generate computer assigned invoice numbers; note type (invoice 
credit memo, debit memo); record customer order number, invoice date, 
shipping date, FOB location, method of shipping, salesman, and payment 
terms; print selected number of shipping labels; enter, display and correct IO 
lines of data per invoice, noting the part number, description, price, quantity 

ordered, extension, taxable or nol It also allows the user to enter, display and 
correct invoice totals. noting the invoice subtotal, taxes, shipping and handling, 
with disbursement up to 5 General Ledger accounts; print a transaction report; 
maintain a terms code file in the system; update Account Receivable and 
generate summary report totals. It automatically coordinates to the Inventory 
Module (if used) to determine description, price and out of stock status, anci to 
immediately deplete inventory stock Price fields are easily modified to include 
percent or dollar discounl 

Payroll 
Payroll involves many complex calculations and the production of reports and 
documents, many of which are required by government agencies. The Payroll 
system performs all necessary Payroll tasks including file maintenance, pay data 
entry and verification, computation of pay and deduction amounts, and the 
pri!"'ting of reports and checks. State and Federal Tax changes are easily im· 
plemented by the user via menu prompting. In its link to General Ledger, each 
employee's payroll information is distributed to as many as 1 2  different GL 
accounts; system automatically posts to cash account 

Accounts Payable 
The Accounts Payable system receives data concerning purchases from 
suppliers and produces checks in payment of outstanding invoices. Several 
reports are available to supply information needed for the analysis of payments, 
expenses, purchases and cash requirements. The Accounts Payable: system is 
invoice-oriented. It handles new invoices, credit memos and even debit memos 
and allows modification and deletion of invoices. The flexible check calculation 
procedures allows checks to be calculated for a set of vendors. specific vendors 
or even specific invoices. The reports include open item listings and closed 
item listings (both detail and summary), debit and credit memo listings, aging, 
check register report (to give an audit trail of checks printed), and vendor listing 
and vendor activity. Update reports are useful for audit trails and checking for 
accuracy. Checks may be printed at any time and follow the format of nationally 
available forms. 

Inventory 
Status reports and minimum reorder reports help to reduce the potential hazard 
of overstocking which results in cash flow problems. Program selection allows 
the user to store data for inventory located at up to five separate sites (divisions), 
coding up to 9 sales people. Available reports include inventory master list, 
price listings, period and year-to-date sales, stock status, minimum reorder 
point and commission information. 

Model I, 48K and 2 Disk Drives . . .  $195.00 Per Module 
Model Ill, 48K . . .  . . . . . . . . .  . . . .  . . . $195.00 Per Module 
Model II, 64K . . . . . . . . . . . . . . . . . . . . $295.00 Per Module 
Sample Report Printouts . . .  . . .  . . .  $ 10.00 

H & E COMPOTRONICS Gives You A 30-Day Money Back Guarantee On All Modules 
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Experience Shows - S.B.S.G. has over 1 1 ,000 Installed Systems! 
COMMUNICATIONS SYSTEMS 
Small Business Systems Group markets a complete line of software which inter­
faces the TRS-SO"' with N'iY computerthat communicates in ASCII. This family 
of products offers both terminal and host capabilities to users with even the 
most minimal hardware configurations. There has been wide interest in these 
products from "comm buffs," the educational community, and businesses 
and Individuals who need to communicate on a regular basis. Our 
systems are among the most versatile and comprehensive on themarket today 
for TRS-SO"' microcomputers. 

ST80-III™ - The Ultimate Communications System 
The "state of the art" in communications processors, designed for complex 
commercial applications. Included in this package is a set of programs that 
allow your TRS-SO'" to talk to a timesharing computer, transfer files to and from 
your central business computer, and customize your STS0-111 to your specific 
application. 
Features Include: Selectable RS232 Setting • Help Display • Echo Feedback 
• Job Log (LOOS Mod I, Mod Ill) • 2-(Jser Translation Tables • Auto Logon • 
10 Function Keys (Definable) • RUBOUT Key (Definable) • Warm Restart • 
Automatic l.D. • True Break • Direct Cursor Addressing • DOS Command 
Support • Transmit Line Feed • Printer Support • Video Display Modes: 
SCROLL, FORMAT, PAGE, REVERSE VIDEO (Mod II), CURSOR ON/OFF• 
Auto-answer • Autodial (certain modems) • Append to memory buffer• Big 
buffer for printer • Off hook / on hook• 1 0  predefined ASCU strings in transla­
tion tables, • Registered users include NASA, USN, UPS, Westinghouse, and 
many colleges, universities and major banks. 

Minimum Requirements: One disk drive, RS232·C, 32K Model I or Ill, 64K 
Model II. 

Model I or Ill . . . .  . . . . . . . . . . .  . . . .  . . . . . . . . . . .  . .  . . . . .  . . $150.00 

Model II . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . .  $250.00 


FORCIM-80™ - Communications Network 
With Bill Abney's hot new communications product, you and your TRS-80'" 
can become part of one of the fastest growing communications networks in the 
country; your computer becomes an on-line bulletin board system: users can 
leave messages, get messages, swap information; exchange VisiCalc'" reports, 
charts, graphs or-other correspondence with other computers. 
Features Include: Security System • Constantly displayed time-in·use figure• 
User Friendly • User Configurable or can be modified for custom application• 
Future updates and upgrades available to register owners • Multiple command 
strings • Non-technical user and operator manuals. 
Minimum Requirements: TRs-80'" (3-drive Mod I, 2-drive Mod Ill), 48K, 
RS232-C, Auto-answer modem. 

Model I or Ill . . . . . . . . . . . . .  . .  . . . .  . . .  . .  . . . .  . . .  . . . . . . . . $350.00 


DELUXE PERSONAL FINANCE For TRS-80™ Model II 
This is a sophisticated and unique financial analysis package which can be 
readily customized to suit your personal financial situation. It will: 

• Accept and apply transactions to user-formatted budget categories. 
• Separate cash and check disbursements. 
• Allows up to ten category disbursements per check. 
• Credit income/ deposits according to source. 
• Search, correct or void checks. 

ST-80-PBB™ - Personal Bulletin Board 
A small yet powerful bulletin board for the individual to gather and leave electro­

nic mail. Messages reside in data base in memory, eliminating the problem of 

scanning magnetic media. 

Features Include: Password Security System • Four levels ofAccess-Guest, 

Member, Owner, Operator• User Log • Four message types • Smart reverse 

scan to view messages from most recent to oldest. 

Minimum Requirements: TRS-SO'" (Mod I or Ill), 1 6K, Level II, Auto-answer 

modem, ST80-Xl0 Host Program ($50), RS232-C. 


Model I or Ill . .  . . .  . . . . . .  . . . . . . . . . . .  . . . .  . . . .  . . . .  . . .  . .  . $50.00 

ST-80-CC™ - Communications Center 
More than a personal bulletin board, this is a complete communications system 
for low to moderate traffic. Like ST80-PBB'" it supports four levels of users and 
four levels of messages with text editing and reverse scan of messages. 
Additional Features Include: Transmit same message to many individuals 
• Auto logon and multiple command scanning • Print messages on line printer, 
save messages in memory buffer, maintain database without user intervention. 
Minimum Requirements: TRS-SO"' (Mod I or Ill), Level II, 48K, one disk, Auto­
answer modem, ST80-X1 0  Host Program ($50), RS232-C. 

Model I or Ill . . . . .  . . . . . . . . .  . . . .  . . .  . . . .  . . . . .  . . . .  . .  . . .  $100.00 

MouseNet™ -- Advanced Bulletin Board System 
Designed to accommodate high .volume traffic, to operate simply enough for 

novice users, yet is fast and powerful enough for experienced callers. 

Features Include: Messages stored on disk in keyed file • Uses machine 

language subroutines for speed • Supports text editing commands • Help 

commands guide user• System bulletins display each time a user logs on• All 

messages are dated. 

Minimum Requirements: TR&80'" (Mod I or 111), 48K, RS232·C, 3 Disks, Auto­

answer modem, text editor (such as Scripsit). 


Model I or Ill . . . . . . . . .  . . .  . .  . .  . . . . . . . . . . . .  . . .  . . .  . . . . .  $295.00 

• Maintain an accurate checking account balance. 
• Cancel returned checks. 
• Provide monthly summaries of income vs. expenses. 
• Calculate profit/loss. 
• Summarize data by categories. 
• Provides up to ten savings account summaries. 
Model II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $75.00 

Model I Version . .  . . . . . . . . . .  . . . . . .  . .  . . . . . . .  . . .  . . . . . .  . . $35.00 


ACCESSIBILITY 
We are here to serve your after-purchase needs. You can read our Monthly Accounting Support. We have 8 incoming lines or call our COMM: Micronet 

Newsletter containing current information about SBSG' s products. Our News· Bulletin Board: ID "' 7031 9236; FORUM-80"': (617) 692·3973; MouseNet'": 

letter is free to our customers and is available at a minimal cost to anyone (61 7) 692·81 2 1 ;  The Source: "'TCC 4 1 3. 

interested in Microcomputers or call SBSG directly for Programming and 


H & E COMPCITRONICS Gives A 30-Day Money Back Guarantee On All SBSG Products 

DEALER INQUIRIES ONLY: 

6 CARLISLE ROAD 
WESTFORD, MASS. 01886-5762 

(617) 692-3800 

SMALL
BUSINESS
SYSTEMS

GROUP 

END OSER ORDERS: 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

ALL PRICES a SPECIFICATIONS SueJECT TO CHANGE 
DELIVERY SUBJECT TO AVAILABILITY 

NEW TOLL-FREE 

ORDER L I N E  
iOUTSIOf O F  N Y  STATE) 

(800) 431-2818 
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VERSACJ 
LEDGER I I  

* TH E  U LTI MATE PERSONAL CHECK REG ISTER 

* A PRO FESSIONAL ACCOUNTING SYSTEM 

* A PERSONAL FI NANCIAL MANAGER 

* A  SMALL B LJHI NESS ACCO UNTING SYSTEM 

* A COMPLETE GEN ERAL LEDGER 

�®00 W®lIDOO 'iY00�0mm  [i\A]®!ID!" 0 9 00 9 ooo  ®[l' TIIB • ffi!P!P"! oo  • OJ�la[i\A]o   · - m!oo®m  • ffi'iYffiOOO  

m�rn®oom!  • ffi## [i\A]O©OO®�®�'IT rnffi�o© ©®[i\A]!PrnJ'iY!oo� 
'TRS-80 is a trademark of Tandy Corp. - 'APPLE is a trademark of Apple Corp. - 'l .B.M. is a trademark of l .B.M.  Corp. · 'XEROX is a trademark of Xerox Corp. 

'ATARI is a trademark of Atari Inc. - 'OSBORNE is a trademark of Osborne Corp. 

t1()W IT W()Âl\S • 

I I  i s  a co mplete accounting system that g rows as yo u or y o u r  busi ness g rows. T o  start, yo u r  VERSA­
LEDGER I I  acts as a simple method of keeping track of you r  ch eck book. J ust enter you r  check n u m ber, date and 
whom the check is made out to. As you or you r  business g rows, you may add more details to your transact ions . . . . .  
acco u nt number, detai led account explanations, etc. 

I 
• VERSALEDGER I I  is an expanded and enhanced version of our original VERSALEDGER. 

• VERSALEDGER I I  gives you an i n stant cash balance at anytime. (IF YOU WANT IT TO) 

• VERSALEDGER II can be used as a small personal checkbook 
register. (IF YOU WANT IT TO) 

• 	 VERSALEDGER 1 1  can run your mi l l ion dollar corporation.  (IF YOU I

WANT IT TO) I 


• VERSALEDGER I I  prints checks. (IF YOU WANT IT TO) 

• VERSALEDGER II stores all check information forever. 	(IF YOU 

WANT IT TO) 


• 	 VERSALEDGER II can distribute one check to multiple expense 

accounts. (IF YOU WANT IT TO) 


• VERSALED G ER II can handle more than one checkbook. (IF YOU 

WANT IT TO) 


-_• VERSALEDGER II can be used to replace a general ledger. (IF , _ 
YOU WANT IT TO) 

• VERSALEDGER II prints balance sheets and i ncome statements. $99.95 
(IF YOU WANT IT TO) 

• 	 VERSA LEDGER II can i n teract with any of the other four modules ($1 99.95 after Dec. 31 , 1 982) 
of the VERSABUSI NESS SYSTEM. 

• VERSALEDGER 1 1  comes with a professionally written manual (created for the f irst-time computer user), which i ncludes sample report print­
outs. 

• VERSALED G ER II HAS AN ALMOST UNLIMITED CAPACITY . . . .  
( 300 checks per month on s ingle density SW' disk drives such as the TRS-80 Model I )  (6000 checks per month on the TRS-80 Model I I )  
( 5 00  checks per month on t h e  Apple I I )  (3000 checks per month o n  s ingle density 8 "  CP/M) 
(2400 checks per month on the TRS-80 Model I l l )  (almost un l i mited capacity on hard disk d rive) 

• VERSALEDGER I I  OUTPERFORMS A L L  OTHER COMPETITIVE SYSTEMS NOW AVA I LABLE T O  M ICROCOMPUTER USERS, A T  A FRAC­


TION OF THE COST (AND WE OFFEh A 30-DAY MONEY BACK GUARANTEE TO BACK UP OUR CLAIM!)  


- CAN BE USED WITH 1 or MORE DISK DRIVES with 48K -

ALSO AVAILABLE: VERSARECEIVABLES, VERSAPAYABLES, VERSAPAYROLL, and VERSAINVENTORY 

N E W  T O LL-FR E E  

O R D E R  L I N E  
SPRING VALLEY, NEW YORK 10977 	 (OUTSIDE OF N . Y. STATE ) 

* ADD $3.00 FOR S HIPPING IN UPS AREAS (800) 431 -281 8 * ADD $4.00 FOR C.O.D. OR NON-UPS AREAS 
* ADD $5.00 TO CANADA AND MEXICO 	 ALL PRICES & SPECIFICATIONS SUBJECT TO CHANGE 

50 N. PASCACK ROAD 

DELIVERY SUBJECT TO AVAILABILITY * AD D  PROPER POSTAGE OUTSIDE U.S., CANADA & MEXICO 
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* THE ULTI MATE PROFESSIO NAL PAYROLL SYSTEM 

* HAN DLES ALL PAYROLL FU NCTIO N S  AND REPORTS 

* QUICK QUARTE RLY AND E ND OF YEAR SUMMARIES 

* PE RFECT FOR A SMALL BUSI N ESS 

* EXPANDS TO HANDLE LARGE CORPORATE PAYROLU 

VERSA00 
PAYRO LL 

Ý®rn wmoorn ll'lfilg)0®®* !Ml®OOÞE u, 009 0009 ȏIB • ill1P1PEÞ * • OJɲUut* • mȎrnmm* • illll'illrnoɰ illEE !MJO©lfil®@®ÝI! lilill@O© ©®!MJ1P(ll]ll'ɱ[Kl@ 
· TRS-80 is a trademark of Tandy Corp. · ·  APPLE is a trademark of Apple Corp. · '1 .8.M . is a trademark of 1 .8.M. Corp. · 'XEROX is a trademark of Xerox Corp. · 'ATARI is a trademark of Atari Inc. 

ti f)W IT Wf)Âl\S • 

VERSAPAYROLL is  a comp lete menu d riven payro l l  system t h at g rows as you o r  your  busi ness g rows. You r  VERSA­
PA Y R O L L  acts as a s i m p l e  payro l l  system keepi n g  track of a l l  govern ment req u i red payro l l  information.  J us t  enter the 
e m p loyees, VERSA PAYR OLL wi l l  perform a l l  the n ecessary payro l l  calc u l at ions autom ati cal ly  and d is p l ay to totals 
o n  your scree n .  The user h as comp lete control to accept the totals, to pr int  or not pr int  out a check and to post o r  not 
post the total to our VERSALEDGER syste m .  

• 	 VERSAPAYROLL automatical l y  p ri nts out your PAYROLL c h ec ks. ( I F  Y O U  


WANT I T  TO) 


• 	 VERSAPAYROLL a l lows you to override any payro l l  ded u ct i o n .  (IF YOU WANT 

IT TO) 


• 	 VERSA PAYROLL automatical ly posts all checks written to our VERSA LEDGER 

system .  ( I F  Y O U  WANT IT TO) 


• 	 VERSAPAYROLL al lows the user to p ri nt out PAYROLL checks one at a t ime.  

( I F  YOU WANT IT TO) 


• 	 VERSA PAYROLL al lows the user to p ri nt out all your PAYROLL c hecks at the 

same t! me. ( I F  Y O U  WANT IT TO) 


• VERSAPA YROLL g ives you a s u m m a ry of any emp loyee's year to date payro l l  
totals o r  a l l  employee totals at a n y  t i m e. ( I F  YOU WANT IT TO) 

• 	 VERSAPAYROLL w i l l  allow you to co rrect any error made at any time and auto­ 


matically refi g u re alf totals .  ( IF YOU WANT IT TO) 


• VERSA PAYROLL works i n  every state. ( IF YOU WANT IT TO) 

• VERSA PAYROLL automatically calculates all  federal and states taxes. ( IF YOU 
WANT IT TO) 

I NT R O D U CTORY P R I CE • 	 VERSAPAYROLL al lows for al l  of the standard deductions plus state, c ity and 

t h ree m iscella neous deductions 
 ( IF YOU WANT IT TO) 

• VERSAPAYROLL p ri nts a l l  govern ment req ui red reports. ( IF YOU WANT IT TO) 	 $99.95 
• VERSA PAYROLL permanently stores all PAYROLL transactions. (IF YOU WANT 

IT TO) 

• VERSAPAYROLL HAS AN ALMOST UNLIMITED CAPACITY . 
C a n  handle u p  t o  300 employees on a TRS-80 M O D E L  I ,  600 employees on a TRS-80 M O D E L  1 1 1 ,  1 20 0 e m p loyees on a  TRS-80 MODEL 

II,  500 e m ployees on an APPLE i i ,  600 employees on any sing le density 8" CP/M computer and almost u n l i mited capacity on hard disk 

systems. 

VERSAPAYROLL HAS BEEN CREATED 

WITH THE FIRST TIME COMPUTER USER IN MIND 


CAN BE USED WITH 1 or M O R E  D ISK D RIVES {A N D 48K) 

NEW T O L L- F R E E  

O R D E R  L I N E  50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 ( OUTSI DE OF N . Y .  STATE)  H O U R  

ADD $3.00 FOR SHIPPING IN UPS AREAS 	 (800) 431 -281 8 24 O R D E R  
ADD $4.00 FOR C.0.D. OR NON-UPS AREAS LINE
ADD $5.00 TO CANADA AND MEXICO 
ADD PROPER POSTAGE OUTSIDE OF U.S., 

CANADA AND MEXICO ••• ALL PRICES AND SPECIFICATIONS SIJBJECT TO CHANGE••• (91 4) 425-1 535 



WARRANTY 
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I 
__ _ 

Name__________________ 
Address ________________ _ 

Citv/State/Z1p _______________ _ 
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WABASH FLEXIBLE DISKS 

COATING The Coating process has 
been recently improved by our revolu­
tionary SR-3000 manufacturing process, 
resu lting in a completely un iform surface, 
with excellent adherence to the polyester 
base. The result: consistent signal qual­
ity which is crucial to al l appl ications, on 
al l appropriate drives. 

PUNCHING state-of-the-Art equ ip­
ment at the Paoli plant assures precision 
punching and assembly for every Wabash 
diskette. Certification and initialization are 
also care ful ly supervised at 
this stage, guaranteeing sat­
isfactory use of Wabash dis­
kettes for years to come. 

Ask us about our other in-stock 
and ready-to-sh ip products 
i n c l u d i n g  pr in ter  r ibbons ,  
pressure sensitive labels ,  
paper, media storage equip­
ment, and more 1 

wabasH 
5-YEAR WARRANTY 
8" Max i-Myte
Flexi b le Disks 
The only 8" diskettes guaranteed 
to perform for a full five years. 

Single Side I Double Density 

wabasH 2-YEAR WARRANTY 
5V4" Mini-Myte Flexible D!sks 
The only 5%" disl<ettes guaranteed 
to perform for a full two years. 

Single Side I Double Density 

CALL TODAY OR SEND COUPON 
800-431-281 8 ��İ 914-425-1535 

I D Please send me _ boxes of 8" Maxi-Myte Flexible Disks at $39.95 1 
per box. Please add $3.00 for shipping . 

D Please send me_boxes of 5114'' Mini-Myte Flexible Disks at $34.95 
per box. Please add $3.00 for shipping 

D Please send me more information about other Computronics products. ID Check enclosed D IZJ D [11) D 
Credit Card No Exp 

I 
- - -
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MO D EL I • MODEL I I  • MODEL I l l  • POCKET COMPUTER • COLO R COMPUTER 

Software
for TRS-80 Owners Monthly

Newsmagazinefor TRs-80 
Owners

MONTHLY NEWS MAGAZINE 

The Original Magazine for Owners of the TRS-ao™ MicroComputer 


• PRACTICAL APPLICATIONS • BEGINNER'S CORNER 
• NEW EXPANDED BUSINESS • NEW PRODUCTS 

SECTIONS • SOFTWARE EXCHANGE 
• GAMBLING • MARKET PLACE 
• GAMES • QUESTIONS & ANSWERS 
• EDUCATION • PROGRAM PRINT OUTS 
• PERSONAL FINANCE . . . and MORE! 

24 HOUR ORDER LINE CALL TOLL FREE 914-425-1535 
50 North Pascack Road 800-431-2818 
Spring Valley, New York 10977 (Outside of New York State) 
D One Year M agazine Subscription $24 D New D Renewal
D Two Year M agazine S u bscription $48.00 D N ew D Renewal
D Sample Issue $4. D M od II N ewsletter Subscription $ 1 8  

Your Choice: TRS-80'" at Your Fingertips D or Word Processor/ Data Management D 
Model I D Model II D Model Ill D Color Computer D Pocket Computer D 

NANOS SYSTEMS CORP. 

TRS-80 At Your 
Fingertips Complete quick 
reference guide to basic, assem­
bly language' and graphic codes 
- all at your fingertips for all 
TRS-80 computers (specify 
computer). 

• Assembly Language Section N/A for Color Computer 

B. 

OR 

A Word Processor, 
Data Management 
System and Cleanup 
(A maze game) All on cassette. 
(Add $3 for diskette, add $5 for 
modified MOD-I I  diskette version 
-N/A on color computer or 
pocket computer.) 

Name Address Cit 

State Zip Signature 

Credit Card Number Expiration Date 

Add $12/Year (Canada. Mexico)-Add $24/ Year Air Mail outside of U.SA , Canada. and Mexico 
• All Prices and Specifications Subject to Change 

• TRS-80 is a trademark of the Radio Shack Division of Tandy Corp. 

• Ĝ 
MOD-II 

NEWSLETIER 
$1 8/Year (or 1 2  issues) 



WORKHORSE 
OUR 

PRINTER 
CONTROLLER 

BOARD 

Radix Technologies 

CENTRONICS 
779 / RS 

LINE PRINTER I 
MAKE YOUR PRINTER 
A REAL 

WITH NEW 

Remove the contro l ler  board i n  y o u r  pr i nter a n d  
p l u g  ours i n  t o  a d d  t h e  fol l o w i n g  capab i l i t ies:  

• B i d i rect ional  pr i nt i ng 

• Fu l l  U PPER/lower case ASC I I  plus TRS-80 
g raph ics or DSE sc ient i f i cs  character sets 
i n  9 x 7 dot matrix format (9 x 9 ava i lab le  as 
opt ion - req u i res pr in t  head cha nge) 

• M otor control - turns  off  the m otor when 
the pri nter i s  not in use 

• 2048 c haracter b uffer 
• Software se lectable features 

• t ra nsfer protoco l  (XO N/XOFF or  
no ne) 

• character dens i t ies ( 1 0, 1 2, 1 5, 1 6.5  
cp i  plus doub le  w idth  i n  eac h s ize) 

• se l f-test 

• forms length  control 

$3 50  assembled and  tested 

S u ite 400 Carolyn  B u i l d i n g  
1 0400 Eaton Place 
Fa i rfax , VA 2 2030 (703) 385-0900 

VISA. Mas terCard, check, COD accepted 

68 August 1 982 
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ADVE RTI S I N G  D I R E CTO RY 

4 A B M  Products . . . . . . . . . . . . . . . . .  1 -800-854- 1 5 5 5  


Cove r 4 Adventure I nternational . . . . . . .  1 -800-3 2 7- 7 1 72  

5 A lpha P roducts  . . . . . . . . . . . . . . . .  1 -800-2 2 1 -0 9 1 6 


A n itek Software Products . . . . . . . .  305-2 5 9-9 3 9 7  


9 Aspen Software Company . . . . . . .  5 0 5 -2 8 1 - 1  6 3 4  


3 3  AT-80 . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 4- 3 3 9-04 98 

B i nary Devices . . . . . . . . . . . . . . . . . .  3 1 7-84 2 - 5 0 2 0  


BT E nterpr i ses . . . . . . . . . . . . . . . . . . .  5 1 6-98 1 -8 5 6 8  


Com pass System s ,  I nc.  . . . . . . . . . .  603-3 2 9-5 603 

Com putech . . . . . . . . . . . . . . . . . . . . .  2 0 1 -364-3005 


4 Computer P lus  . . . . . . . . . . . . . . . .  1 -800-34 3-81 2 4  


Com puter S hopper  . . . .  . . . . . . . .  1 -800- 3 2 7- 9 9 2 0  


Com puterware . . . . . . . . . . . . . . . . . .  7 1 4-4 3 6-3 5 1 2  


Cosmopol itan E lectron ics  Corp . . .  3 1 3 - 3 9  7- 3 1 2 6  


EA P C o  . . . . . . . . . . . . . . . . . . . . . . . . . .  8 1 7-49 8-4 2 4 2  


5 9  A l l e n  G e l d e r  Software . . . . . . . . . . .  4 1 5-487-3 1 3 1 

5 9  GTI E lectron ics  . . . . . . . . . . . . . . . . . .  7 1 7-3 86-40 3 2  

Hacks . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 3 -4 5 5- 3 2 76  
H & E Com putron ics  . . . . . . . . . .  1 -800-4 3 1 -2 81 8 
H & S Com puter Co . . . . . . . . . . . . .  7 1 4-6 2 1 - 7 7 4 7  
l l l ustrated M emory Ban ks/I M B  . . .  4 1 3-663-9648 
l nterp lex Tech nologies Corp . . . . .  9 1 4- 3 3 7-8034 
Lemons Tech  Services . . . . . . . . . . .  4 1  7 - 3 4 5 - 7 6 4 3  
Lynn  Com puter Service . . . . . . . . . .  3 1 2-42 9-1 9 1 5 
M icro Arch itect 
M icro Systems Software . . .  1 -800-32 7-8 724 ext. 207 

6 O pt io n s-80 
Powersoft . . . . . . . . . . . . . . . . . . . . . . .  2 1 4-484-2 9 7 6  
Precis ion Prototypes . . . . . . . . . . . . .  5 1  2 - 5 2 6- 4 7 5 8  
Racet Com putes . . . . . . . . . . . . . . . .  7 1 4-997-4950 
Rok lan  Software . . . . . . . . . . . . . . . . .  3 1 2 -2 9 7-5088 
See-Thru E nterpr ises . . . . . . . . . .  1 -5 1 9- 7 3 5-2 9 9 5  
68 Mic ro j ou rnal  
Smal l  B us in ess Systems G roup . . .  6 1 7-69 2 - 3 800 
Soft Sector Market ing  . . . . . .  . . .  1 -800-5 2 1 -6 504 

4 7 ,  4 9  	Software O ption s ,  I n c. . . . . . . . . .  1 -800-2 2 1 - 1 6 2 4  


S u n lock  Systems . . . . . . . . . . . . . .  0-804-3 2 1 -91 9 1  


Virgin ia M icro Systems . . . . . . . . . .  703-4 9 1 -6 5 02 
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INTRODUCING 
THE MULTI-USE CHECK REGISTER ACCOUNTING SYSTEM 

(It 's completely user-oriented and menu-driven) 

CHECK THESE / MAXI 
CRAS 
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oniv 

TDOS 

Mod i llKJ
"400 111 

10111 .ncome 

Yu.,.,•1t1hrn1tlt0
1nt0tmttl0f'I 

ƙod 1 roos 

"°'od I Of 

Nol l•Sl9CI 
u'I; ma H.1lac1u1•· s 

In m1nul.11c1ute1 • 
« mtn1111on 

No1 1 sttO 
•n tnanut1etvttt • 

The Last Check Register Accounting 
System You' l l  Ever Need 

MAXI CRAS i s  the first a n d  last Check Register Accounting 
System you'll ever need. Strong statement? Check out 
these features' 

• Write checks by hand or print automatically on single or 
continuous form checks Alignment test makes sure each 
check is printed perfectly' 

• Data entry routine second to none - saves time AND 
e l i minates errors. You don't need to know anything about 
computers to use MAXI GRAS. 

• The widest variety of reports available - complete check 
register, income and expense sub-totals, bank statement 
reconciliation, list of check register notes, and an account 
distribution statement. 

• For even more detailed analysis. data 1 s  readable by 
VISICALCcTMl, Compare! 

• Checkbook balance is constantly updated and instantly ac­
cessible No more embarrassing overdrafts! 

• Write as many checks per month as you like. No limits l ike 
other systems' 

• Handle up to 223 separate income and expense accounts . 
Most other systems only allow ONE income account. 

• Assign a check or a deposit to a single account. or distribute 
over multiple accounts. lndispensible 1f you use charge 
cards! 

N1o1m1> 1 ol !)Ion• 1ccoun1s Un11m11t0
ft .nl•11c.11on 

10111 income 

2500·t' 

""''" Unhm1ted
1"1e•ICll I'\ no +nt.,•Chon 

1n manulactu•et • 

no 1n1t11cuon 

• Check address data base stores up to 40 addresses and 
automatically prints them on checks. 

• Fast and easy bank statement reconciliation. Compare! 

TRS-80 DISK Model 1 &3 01 2-0153 $99.95 
PRICES SUBJECT TO CHANGE 

TO OR DER , CALL TOLL FREE 800-327-7172 IN FLORIDA (305) 830·8194 

THE BUSINESS DIVISION • BOX 3435 • LONGWOOD, FL. 32750 • (305) 830-8194 
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