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BITS AND PIECES 
Howard Y. Gosman 

O N  THE COVER 
The computer has replaced the 

abacus. Unfortunately, too many Kadio 
Shack owners don't know ir. Our 
programmers are constantly speaking 
to Radio Shack computer owners 
who know very little about their com- 
puter beyond where to find the on/ofi 
switch. A little bit of knowledge car1 
go a long way. The TRS-80 by iar 
outperforms the abacus. 

Adults seem to have a bigger prob- 
lem than children in learning how to 
use a computer. Recently, I brought 
home a Radio Shack color computer. 
Within days, my six-year-old was writ- 
ing simple programs. I started her off 
with a game called POP-CORN (the 
best game designed for chiidren as 
young as 4 years old). 

After POP-CORN, we switched to 
the Model I l l .  A company called PDI 
has some excellent software for child- 
ren 4 and up (including adults). 
Memory Builder is an excellent start 

to familiarize your child with the key 
board. PDI has a variety of other 
programs to teach your child basic 
skills. For the adults, PDI has a prog- 
ram called STEP BY STEP (for junior 
high to  adult) which is an excellent 
step by step workbook approach to 
learning BASIC on the TRS-80 and 
interact with your cornputer (for more 
information on PDI programs, see our 
cataiog). 

COMPUTRONICS CATALOG # I 0  

CATALOG # I 0  is on the way and 
should be in your hands by November 
1. CATALOG # I 0  is our largest catalog 
yet, and the first to include color 
printing. All current subscribers to the 
H & E COMPUTRONICS, Inc. Monthly 
Newsmagazine (see your mailing label) 
will receive a FREE copy of the new 
catalog. An abridged version of this 
catalog wili also appear in the Novem: 
ber issue of 80-MICROCOMPUTINC. 

continued on page 6 
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THE CRYSTAL BALL 
(News and Rumors of Interest to TRS-80 Owners) 

COLOR COMPUTER NOTES 
I 

RADIO SHACK is  now selling a 
new version of the COLOR COM- 
PUTER, but no one really knows 
about it, and Radio Shack i s  not 
really anxious for owners of the older 
version to know about the new version. 
Why is this? If you have purchased a 
COLOR COMPUTER recently, you'll 
find that it contains a modification 
that allows the addition of memory to 
a maximum total of 64K, If you have 
an older COLOR COMPUTER, the 
maximum memory size i s  only 32K, 
and you cannot get your computer 
upgraded! Which one do you have? 
Apparently, Radio Shack intends to 
upgrade the new COLOR COMPUTER 
even further. We expect to see Radio 
Shack release a new disk operating 
system that may add several features 
essential for a serious business-oriented 
system, including Random Access file 
capability and perhaps even support 
of a rumored COLOR COMPUTER 
Hard Disk Drive. With a new operating 
system and 64K of memory, the 
COLOR COMPUTER may even rival 
the Model I I !  

Radio Shack's software for the 
COLOR COMPUTER i s  also being 
improved. COLOR BASIC 1.1 has 
now been released, and it has some 
excellent new features for owners of 
this machine. You can now produ~e 
graphics on a line printer, without 
any additional software. If you have a 
line printer that has a 7- or 8- brt 
option (such as the Rad~o Shack Line 
Printer VII), all you have to do i s  set 
the 718 bit switch to 8 bit. If you use 
a joyst~ck, the TV will no longer 
display a string of characters when 
you press the "Fire-When-Ready" 
button-but if you use Radio Shack's 
CHESS or CHECKERS programs, vou 
will now have to press the SPACE 
BAR when the program prompts you 
to press the "Fire-When-Ready" but- 
ton, and if you use their BUSTOUT 
program, you press the space bar to 
get the next ball. Under COLOR 
BASIC 1.0, the screen didn't d ib~lay 
an S (for search) or F (for Found) 
when the computer encountered an 
"ungapped" frle on cassette-now ~t 

does. Finally, you can now have full 
255-byte records in your data files 
without the risk of losing information. 

Where can you get a COLOR 
COMPUTER Assembler/Disassembler 
for only $32 The September 1982 
issue of 80 U.S. contains an Assembler 
and a Disassembler, both written in 
Extended BASIC, along with complete 
and clear operating instructions, 

SERVICE CONTRACTS 

The cost of servicing your computer, 
as many of you well know, usually 
ranges from exorbitant to astronomical. 
In businesses especially, the custom- 
ary way to avoid crippling repair costs 
is to get a form of "repair insurance": 
the service contract. The service con- 
tract states that, for a single set fee 
and a set period of time, the servicing 
company will do any repairs necessary 
on the covered equipment, for no 
additional cost. However, rather than 
concentrating on protecting the users 
of microcomputers, many service 
companies have been more concerned 
with protecting themselves. Instead 
of paying an astronomical repair bill, 
you pay a service contract fee that i s  
frequently more astronomical than 
any conceivable repairs could be. In 
the past, if you've shelled out for 
complete coverage of your computer, 
you probably have been tempted to 
hope that something major does go 
wrong with your machine, just so that 
you have a chance of getting your 
money's worth of repairs! And if  your 
contract calls for on-site service (the 
repairman comes to your location), 
then the costs can be even higher. 
This i s  quite a dilemma, especially for 
the business user who can't afford to 
have a computer out of service even 
for a few days, Most businesses have 
got to have a repairman who can 
come to fix a problem immediately. If 
you do have a service contract, and 
then don't need any repairs, then 
you've just paid out a large sum for 
nothing (except "security"), I f  you 
don't have a service contract, then 
you will not only pay great sums of 
money for repairs, you'll sioo pay a 

continued on page 6 





E/Z- SCREEN 
MAKES THE TRS-80SCREEN WORK 

LIKE A COMPUTER INSTEAD OF A TELETYPE 

NOW YOU CAN W R I T E  PROGRAMS THAT ARE:  

- P R O F E S S I O N A L  LOOKING H E A S Y  T O  U S E  

USER F R I E N D L Y  -AND FUN T O  CREATE 

E/Z-SCREEN IS A SCREEN DESIGN 
AND CODE GENERATION TOOL FOR THE 

MOD I AND I11 

FOR U S E  BY E X P E R T  AND NEOPHYTE A L I K E  

D E S I G N  S C R E E N S  R I G H T  ON THE SCREEN 
E/Z-SCREEN AUTOMATICALLY "WRITES"  THE B E S T  DATA ENTRY 

CODE YOU'VE EVER S E E N  

" O n c e  you feel f a m i l i a r  w i t h  t he  
operat ing f ea tu re s  of E/Z-SCREEN you 
w i l l  be anxious t o  des ign your o w n  
screens...I k n o w  I w a s , a n d  I w a s n ' t  
disappointed."-A.A.Wicks 
H & E COMPUTRONICS O C ~  . I 9 8 2  

SOURCE L I B  S y s t e m s , I n c .  
1670 pershing S t , V a l l e y  S t r e a m , N . Y , 1 1 5 8 0  ( 8 0 0 )  2 2 3 - 1 0 8 7  
- - - - - - - - - - - - - - - - ( - - - - - - - - - - - - I - - - - - -  -..----------. 

P R I C E  8 149.95 D e a l e r  inquir ies  i n v i t e d .  A l l  m a j o r  
credit cards accepted. 30 day m o n e y  back guarantee.  

T H E  CRYSTAL BALL 
continued from page 4 
ridiculous hourly rate for the repair- 
man to drive to your location. For 
example, Radio Shack's present policy 
for on-site, non-service contract re- 
pairs is typical. In addition to parts 
and labor for the repair itself, you will 
pay $ 5 2  per hour for driving time 
(with a 2  hour minimum charge) plus 
tolls and mileage. With charges like 
this, you'd better pray the repairman 
doesn't get caught in a traffic jam! 
On the other hand, a Radio Shack 
service contract for a single Model II 
computer will cost in excess of $1 300 
per year! That's a lot of money if the 
only repair you need is to have the 
disk drives realigned once or twice. 

So what's the answer for a com- 
puter owner? Well, at the present 
time we would suggest the following: 
if there i s  any way at all that you can 
do without your computer for a while, 
either by borrowing or buying another 
computer as a "hardware" backup, 
then don't get a service contract. But, 
if you are in a business, like most 
businesses, that needs to have a 
reliable computer every day, then 
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you have no real choice-you have to 
have a service contract. Your business 
could depend on it. 

Well, we've stated the problem 
pretty completely. Most experienced 
users are well acquainted with this 
dilemma And here's some good news: 
service companies are starting to notice 
that the complaints of users are getting 
louder and louder. When a company 
has to charge so much for insurance 
that their machine keeps running, it 
does not inspire the greatest confi- 
dence in prospective users. If they 
charge so much, then the machine i s  
bound to break down a lot, right? In 
order to stay competitive in the pre- 
sent market, companies are making 
greater and greater concessions to 
the needs and desires of users. As an 
example: two and a half years ago, I 
asked a rather high-ranking Radio 
Shack computer person (the manager 
of one of Radio Shack's first computer 
centers-the most knowledgable 
member of that company that I've 
ever spoken to) whether Radio Shack 
would ever consider leasing equip- 
ment to businesses. The answer was: 

"Never! Not in a million years!" Well, 
Radio Shack does have a leasing 
Program now, only two years later. 
They do not turn a deaf ear to the 
requests and suggestions of users. On 
the contrary, they have, more than 
any other company, shown a steadily 
increasing tendency to accomodate 
their customers. As an example: in 
our own business, we absolutely 
depend on seven TRS-80 computers. 
To be without a service contract for 
each computer would be unthinkable. 
Our local Radio Shack repair people 
know how essential our computers 
are to our business, and when we 
place a service call they invariably 
rush over to our office as fast as 
possible, usually the same day. Not 
only are they fast, they're also very 
competent. For us a service contract 
is well worth the cost. 

At last, here's a prediction: in the 
very near future, we will see a drama- 
tic reduction in the cost of service 
contracts, which will eventually result 
in an industry-wide movement toward 
more reasonable pricing for service. 
This will be partly due to large com- 
panies which are slowly becoming 
more sensitive to users' needs, and to 
third-party service organizations that 
do nothing but service other com- 
panies' equipment, providing com- 
petitive pressure on manufacturers to 
provide service at reasonable rates 
(we will even see a growing number 
of independent servicemen who run 
their own repair shop in much the 
same manner as radio and TV repair 
shops operate today. All of these 
developments will result in a lot of 
happy users, and even more business 
for computer manufacturers. It's in 
everybody's best interests. 

BITS A N D  PiECES 
continued from page 2 

SELL Y O U R  TRS-80 A N D  B U Y  A N  
APPLE? 

Why did you buy a TRS-80 instead 
of an APPLE? If you did, you made 
the right decision. Our staff of in- 
house programmers are becoming in- 
creasingly negative about the APPLE. 
Our programmers who learned pro- 
gramming on a TRS-80 and later had 
to learn how to program the APPLE, 

continued on page 8 



YOUR TRS=80"...OUR BASIC BOOK, 
THE PERFECT COUPLE 

LEARNING TRS-80 BASIC starts where the Radio Shack@ 
getting started manuals end, fulfilling the needs of 
elementary and intermediate level users. If you own or 
have access to a Model 1, 11116, or Ill, our 544 page BASIC 
book is a necessity. 

IT'S SIMPLE 
We receive testimonials every day commenting on the 
simplicity of this book. 

@ "very well organized ... careful step-bystep progression" 
--R.G., Oxnard, CA 

@ "extremely logical progression and excellent explanations" 
-J.S., Pacifica, CA 

@ '$easy reading style"-J.B., St. Louis Park, MN 

In fact we think it is so simple that .... 
WE GUARANTEE IT 

I l r v  LEARNING T R S K I  BbSIC Ifrv lr,r 15 oays and r f  you ~ h n ' !  agree Ihal II br as 31mDle 
as we  a l ~ r l  usv!s I > ~ P  Y'?,.'~PII a?* saylnq. " . ~ n  lend beck the book In saleable cond!lion 

Call and order today (800) 854-6505 our 24 hour order hot line 
(714) 588-0996 our Calif (8am 5pm) order line . . 

( l l l m l l l l m m l m m m l l m m l m m l  

Please send me LEARNING TRS.80 BASIC on a 15 day FREE 
examination. At the end of that time, I will send payment, plus 

I postage and handling, or return the book and owe nothing. On 
I all prepaid orders, Visa or Mastercard charges, publisher pays 
I postage and handling, send $-only (Calif. residents add 

6%) -same return guarantee. Offer good in USA only. 
Payment must accompany orders from P.O. Box numbers. 

1 Name of individual ordering must be iilled in. : NAME - 
[ ADDRESS 

1 O CHECK F VISA Y MASTERCARD mm- 1 
( ENCLOSED ACCOUNT # EXPIRATION DATE I 

PUBLISHING SIGNATURE 

! P.O. Box 19669 Oept,M San Diepo. CA 92119 
CornpuSoft Books are available at your local computer and book stores, Allow 4 to 6 weeks for delivery. ' 

TRS-80 and Radio Shack are registered Trademarks of Tandy Corporation 

51rnpl\ to u,i3 t.\t8n tor  thr no\ I r  t. 

Ma~n ta ln  v~rtual ly an lnilnltp num. 
ber of d~skc all in  continuous alph 
or ztp order ers~nttal for large lists 
Sort 2260 entrtes (2  full 40 track 
double dens~tv d~skc) In only 32K or 
an ~ncredtble 4640 mtrtec (2 full RO 
track d~skr) In onlv 4RKI 
Super fast cort by alph or z ~ p  order 
(8 sec for 1000 entrlesl both orders 
can exist simultanrously on disk 
High sp& recovery of entries from 
disk, pullsinover11 persecf 
Transfer old files to w r  system. 
Less than 5 dig~t  zips have leading 
0's appended 
Supports 9 digit zips, CanadIan rim 
Zip order is "sub-alphabetized" 
Svstem adiusts to anv DOS. 
Backup data disks are easily up- 
dated as entries are created, edited. 
or sorted. .extremely useful! ! 
Optional reversal of name about 
comma. 
Permits telephone numbers. etc 
Prints on envelopes or on labels, 1. 
2.3 or 4 across. 
Test labellenvelope printing lets 
you make adjustments with ease 
Master printout of Vour list in sever- 
al formats. 
Selective printing by speciftc zips 
or by zip range. 
Editing is simple and fart.. auto- 
matic search Batch transfer of 
edited entries to backup dtsks. 
Provides for dupl~cate labels. 
Deleted rntrlcs have "holes" on 
disk f~l led automatically. 
Automatic "repeat" feature 
Load and "scroll" through entries 
Optional "ATTN:" line 
Plenty of user defined fields with 
variws options for simultamourly 
purging and selecting the prlntout 
All 0'5 In addre55 labels arp r e  
p l a c ~  by easier to read 0's. 
Cont~nuous display of numbers of 
labelr!envelopes printed. 
Each disk entry automatically "re- 
members" how many mailings have 
been made 
Primar~lv written in BASIC for easy 
modification .embedded machim 
code for those speed sensitive areas 
Hardware requirements: 32K, 
prlntcr, and 1 or 2 drives 
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the LEADER 
of the pack . . . 

loss due to poor contact problems 
at card edge connectors. The 
GOLD PLUG - 80 solders to the 

Expansion interface to disk, prin- 
ter, RS232, screen printer 
(specify) . . . . . . . . . . .$9.95 ea 
Full set, six connectors. . . $54.95 
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BITS AND PIECES 
continued from page 6 

hate it. They content that the APPLE 
version of BASIC is primitive and 
difficult both to learn and to use. 
Even worse, our programmers who 
first learned about computers by 
using the APPLE now want to do all of 
their programming on the TRS-80 
(and the Model I l l  is  now everyone's 
favorite machine). 

So how come the APPLE II i s  the 
world's largest selling computer? The 
answer i s  easy. Go into a Radio Shack 
store and ask the question, "Why 
should I buy your TRS-80 instead of 
the APPLE?" The usual answer is that 
"the TRS-80 is a very good computer." 
Now, try going into a non-Radio 
Shack Computer store and ask the 
opposite question: "why should I buy 
an APPLE instead of a TRS-802" The 
usual answer is: "The APPLE and the 
TRS-80 are about the same price. The 
APPLE does everything that the TRS- 
80 does, but in color. Why do your 
check register and use VlSlCALC in 
black and white when you can do the 
same thing in color on the APPLE?" 

Well, I just wanted all TRS-80 
owners out there to know that you 
did make the right decision. The TRS- 
80 is better than the APPLE. APPLE 
BASIC is very primitive compared to 
the advanced BASIC used on the 
TRS-80 computers. In addition, you 
have a 64 (or 80) column screen on 
the TRS-80. The APPLE comes with a 
40 column screen that is terrible for 
word processing and makes business 
programming nearly impossible. The 
TRS-80 comes with just about every- 
thing you really need in a computer. 
If you purchased an APPLE, you would 
have to purchase and install separate 
boards in order to use a parallel or 
serial printer. The problem becomes 
even worse when you try to actually 
make your APPLE print. Some people 
will tell you how great the APPLE 
graphics are for playing games, but 
most owners want to do a lot more 
than play games with their computer. 
My reply is, you definitely made the 
right decision in buying a TRS-80. You 
even, saved about $400 (the difference 
in price for a comparable APPLE). If 
you want to play games, you can use 
the $400 you saved to purchase an 
ATARl or COLECO video game! 

THE NEW RADIO SHACK CATALOG 

The NEW Radio Shack computer 
catalog (RSC-8) is stunning. Radio 
Shack is finally coming of age. Let's 
just run through some of the highlights: 

1. It's hard to believe, but Radio 
Shack i s  now selling LDOS. This is a 
good move on their part. LDOS is 
non-Radio Shack software (also sold 
through the COM PUTRON ICS catalog). 
LDOS is an excellent alternative to 
TRSDOS, with many added features, 
including support of hard disk drives. 

2. The K-8 Math Series is an excel- 
lent series of programs for computer- 
assisted education that should be in 
every house that has a TRS-80 and a 
child in grade school. 

3. SUPERSCRIPSIT for the Model I 
and Model I l l  adds all the major 
features that the original Model IIIII 
SCRIPSIT lacked. Now the Model 
I l l  I I version is nearly as good as the 
Model II version (although we at 
COMPUTRONICS still prefer the 
ELECTRIC PENCIL). 

4. Radio Shack has introduced a 5- 
megabyte hard disk drive for the 
Model I or Ill. The price is $2500, or 
about $500 per megabyte. The cost 
to add another drive i s  $1995 making 
a total cost of about $4300 for 10 
megabytes. However, non-Radio Shack 
hard disk drives tend to sell for about 
$2995 (for 12 megabytes), so the 
Radio Shack drives are presently 
priced a bit too high. 

5. A $995 portable data terminal 
allows users to access the TRS-80 
over the telephone. 

6. Radio Shack now has a very 
popular item that has been asked for 
by many COMPUTRONICS readers: a 
printer switch that allows the user to 
connect two printers to one computer 
or two computers to one printer. 

7. Radio Shack's biggest dud seems 
to be their new low-cost daisy wheel 
printer. I t  sells for $1495. My recom- 
mendation: stay away from it and buy 
the excellent quality $1995 version. 
The less expensive version is too slow 
and lacks many of the best features 
of the more expensive printer. 

8. Radio Shack's other new printers 
are great! As stated above, their hard 
disk drives are very overpriced com- 
pared to the competition, but Radio 
Shack's new printers priced just right 
to provide strong competition for 

continued on page 75 



PROGRAM PREVIEWS 
A. A. Wicks 

I The Only Complete Document Proofreadlng Sydem 
For CP/MQ TRS-BOQ end IBM-PC Word Processon I 

This Month: Versaledger II 
A series of advertisements by H & VERSALEDCER Il's features may be 

E Computronics for a new "VERSA" independently activated at any time. Featuring Random House@ Dictionary 
Complete Accuracy-looks up  every word: 

does not use less accurate root word 
analysis, plus Random House Dictionary 

+ Full Interactive Correction-standard 
Instant Access to Dictionary 
Compact-Random House Dictionary 
SuDDlied i n  sizes to fit your system 

series of business programs piqued 
my interest because business-oriented 
programs are the mainstay of this 

WHO CAN USE 
VERSALEDGER 113 

monthly review. I made a request to  
review VERSALEDCER II, partly be- 
cause i t  seemed like a less complex 
program to  start off the series, and 

VERSALEDCER I I  will operate with 
all TRS-80 computers, the Apple II, 
Atari 800, Xerox 820, and IBM PC. I t  
should also be noted that VERSA- 
LEDCER II will operate on "virtually" 
every CP/M-based computer that can 
read 8" single density disks. This i s  

. . . . 
(50,000 words standard) 

GRAM MAT i J i M '  partly because no business can be 
without a check accounting record of 
some kind, though they may never 
need complex payroll or inventory- 

Beyond Spelling Checking 
Detects typos, punctuation and 
capitalization errors, misused words 
and phrases 
Analyzes Writing Style 
Suggests Alternative Usages 

quoted from the manual, and i s  quali- type records. Then too, a good check 
record may also be used to  advantage 
by an individual in this check-writing 

fied with a small restriction due to  
the slight variations that may appear 
between CP/M systems. A configura- 

I= N O  ERRORS I society that we live in. 
VERSALEDCER II, written by Rich- 

ard Kaplan, appears to be targeted 
for the users that I like to see benefit 

tion program is provided for CP/M 
users in order to customize VERSA- 
LEDCER II for most CP/M machines. 

Because of the large number of 

"The programs rogerher (Proofreader and 
Grammarik) offer a dynamlc rool for 
comprehensive e d i i i n ~  bqvond spelling 
correcrions. " 

-Dona Z. Meilach in Interface Age, 5/82 from small computer applications- 
businesses of from one to  200 em- 
ployees, for instance, and grossing 
from a few hundred dollars to  a few 

different computers that may use 
VERSALEDCER II, considerable ma- 
terial has been presented in the 

"Grammarik is rhe peficr romplemenr ro a 
spelling check program. " 

-Dr. Alan R. M~ l l e r  i n  Interface Age, 5/62 

"y you use a word processor and a spelling 
rherker, rhen you should invesr~gare rhe unique 
capabil~r~es of [his program. Grammarik is a 
surprisinglv fasr and eas.~ ro use rool for 
analyzing wriring sryle and puncruarion." 

-Bob Louden in InfoWorld, I2181 

hundred thousand dollars per year. 
To place this in. perspective with 
VERSALEDCER 11, the program will 

manual that accompanies the pro- 
gram, in detailing the preparation of 
backup copies of VERSALEDCER 11, 
and program initiation. These instruc- support the records of up to  3000 

checks and/or journal entries per 
month and 1000 general ledger ac- 
counts, depending upon equipment 

tions are explicit, and the user should 
have no difficulty in this respect, or 
in subsequently running the program. 

A big boost in this regard for Model 

"For rhe user who is as r~ghr wirh his dollar as I, 
Proofreader is rhe program of choic'e." 

-Stephen Kimmel in Creative Computing, 3/82 

"Anvone lnvolved wirh word processing in any 
way, wherher wriring manuals, krrers, 
brochures, newscopy, reporrs, err. isencouraged 
ro ger rhe excelknr program Grammarik." 

--A.A. Wicks in Computronics, 6/82 

configuration. I t  will do much more 
along the way, of course, which will 
be described-so let's go through its 
operation in more detail. 

I/III users i s  that the program comes 
on a disk with a Disk Operating 
System already on it-the eminent 
DOSPLUS, which also ~ rov i des  such 

Grammatlk and Proofreader are compatible wlth all 
CP/M MS-DOS (~ncl IBM-PC), and TRS-80 word 
processors Current CPlM formats standard 0 ,  
Northstar Omlkron Osborne Apple Please calllor 
wrote for deta~lsof mlnlmumsystem slzesand ava~lab~l~ty 
of add~tlonal dlsk and operatlng system formats 
Shlpplng costs Included Please speclfy your system 
conflgurat~on when orderlng Dealers lnqulrles 
lnv~ted 

VERSALEDGER I VS. 
VERSALEDGER I I  

comforts as lower case operation for 
Model I users, repeating keys, and 
full cursor control. I notice that more 

VERSALEDGER II i s  an upgraded 
version of the original VERSALEDCER 
program, which has been available 
for a year now. In addition to  VERSA- 
LEDGER'S check register capabilities, 
VERSALEDCER II includes a general 
ledger, which can produce a myriad 
of reports (customized balance sheets 

and more producers of programs are 
beginning to  do this, and must agree 
that i t  i s  a great boon-especially for 
users with only one disk drive. This 
service of DOSPLUS operation is not 
extended to Model I I  users, however, 
who must place TRSDOS onto their 
VERSALEDCER I I  program disk. This 
should not be a problem with the 
instructions provided. 

VERSALEDCER II is truly a "turn- 

Proofreader Grammabk Both 

CP/M, MSDOS $129.00 $15000 $25000 
TRSBO Model I1 n/a $99.00 

TRSBO Mod l/lll $89.00 S9.00 $13900 

& income statements, trial balances, 
account listings, and many more). 
The most outstanding feature of 
VERSALEDCER II, however, i s  that 

Random House IS a reglstered trademark of Random 
House, Inc Other reglstered trademarks CPlM D~g~tal  
Research, TRS-80 Tandy Corp MS-DOS M~crosoft 
IBM IBM Proofreader Grammat~k Aspen Software Co I 

key" software package. Init iating 
computer operation (boot-up) loads 
the program and displays the main 
menu. VERSALEDCER II is completely 

this program may be used as a stand- 
alone check register, as a stand-alone 
general ledger, or as a linked check 
registerlgeneral ledger. Any or all of menu-driven-that is ,  all operations 
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MODEL 00 a 16's 
using PROFILE I1 or 11' 

@ Do you need access to PROFILE I1  or Ir 
data files??? 
Do you need to restructure your 2000 
entry data file??? 
Do you want to interface other programs 
to use PROFILE data??? 

I 
If you can answer YES to two out 
of these three questions you need 

F UELDER ,..~OOo@ 
Remove deleted records from your 

~ ro f i l e  data to free UD wasted mace with I 
SWAYBACK SOFTWARE 

Box 1351, Merchantville, NJ 08109 
(609) 778-081 1 

more information upon written request 

The Banner Machine for the TRS 80 I & I11 
'For ,;se on rh- Upson MX t 4 '  %,l:r. (;ra!'rax 
'Uses do: graphics ~ns lrad q! rLr  u!;ua: 

TRS-80 biock qraphbcs 
* M e n u - d r ~ v e r ~  proqram 
-0pcra11on s~rnllar to Scr~ptat' 

COMES WITH 
LIST SOURCE 

AND BRUN UTILITY 

I SEND CHECK OR 
MONEY ORDER TO I 

HPB VECTOR CO. 
130 CENTER ST. I EAST STROUDS8URG DC 1 

PENNSYLVANIA I8301  

ALLOW T W O  WEEKS DELIVERY 
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are performed by the computer as a 
result of menu selection and screen 
dialog. A very nice touch is that 
VERSALEDGER I1 is supplied with a 
complete set of sample data files- 
anyone can load VERSALEDGER I1 
and start experimenting within an 
hour-a set of check register entries 
and a general ledger chart of ac- 
counts has already been set up. 

THE MENUS - 
QUITE UNUSUAL 

The various functions of the system 
are divided into four major menus 
(additional subsidiary menus appear 
during the execution of certain func- 
tions). The MAIN MENU is concerned 
with the maintenance of check regis- 
ter files, the GENERAL LEDGER SU'B- 
MENU controls the functions of the 
general ledger,  t he  FINANCIAL 
STATEMENT & CHECK REGISTER 
POSTING MENU allows you to print 
user-defined reports and to integrate 
the check register with the general 
ledger, and the SYSTEM MENU pro- 
vides you with utility functions for 
starting new files, and defining report 
formats. 

The menu routines are unusual. A 
movable pointer i s  used to  indicate 
which option i s  being selected (on 
the Model I, an arrow i s  used; on the 
Model Ill a hand is shown pointing a 
finger at your selection; on the Model 
11, the option being selected i s  dis- 
played in reverse video). Whenever 
the program returns to the menu, the 
pointer will indicate which option 
was last selected. The pointer is 
moved up and down using the arrow 
keys. 

USING THE CHECK REGISTER 

There are two major components 
of VERSALEDGER 11: the CHECK 
REGISTER and the GENERAL LEDGER. 
Either component may be used indi- 
vidually, or the two functions may be 
linked. I will first discuss the CHECK 
REGISTER functions. 

VERSALEDGER I1 is supplied with a 
pre-established check register chart 
of accounts. The user may choose to 
create his own unique chart of ac- 
counts, or he may wish to  simply 
modify the pre-established chart of 
accounts for his own needs. A large 

business may have a great many dif- 
ferent accounts that they may wish to  
maintain on their ledgers. An individ- 
ual or small business operation may 
have only a few. With VERSALEDGER 
11, the choice is up to  the user. 

Every entry to  VERSALEDGER I1 
may be posted to any account(s) in 
the check register chart of accounts. 
For example, in a payroll check $200 
might be posted to  account 201 
(SALARIES), -$20 might be posted to 
account 202 (FEDERAL TAX), and -$3 
might be posted to  account 203 
(STATE TAX). When a check register 
printout (REVIEW CHECKBOOK) i s  
performed, each entry which com- 
prises this check will be printed, 
along with the total ($177). A listing 
may later be obtained of each account 
and its associated transactions over 
any given period of time. This i s  
extremely useful at the end of a year 
for tax purposes. 

Menu selection of the "Add to 
Checkbook" option permits entry of 
check information. As data is entered 
and completed <ENTER> increments 
the check number by one. Entry error 
correction is possible. It is also pos- 
sible to skip check numbers, returning 
at a later t ime to  enter these if 
desired. Deposits and bank adjust- 
ments (by typing D and B respective- 
ly), are labeled as entered. Of course, 
you have the option of having these 
in their own Account categories, too. 
Also, two deposits or adjustments 
may be entered with the same label 
- they will automatically be totalled 
when "Review Checkbook" i s  perfor- 
med. Thus, one may be a negative 
amount to  cancel the previous, but 
both may be observed for review. 
Very useful for breaking one deposit 
into cash, checks, or credit cards, for 
instance. Or, perhaps to  reverse-out a 
previous bank adjustment, or reversing 
a check issued and then having pay- 
ment stopped. 

If you wish to print a check, the 
format i s  for a New England Business 
Systems (NEBS) check # 9020. 

Locating a check register entry to 
be viewed, edited, or deleted can be 
done in two ways. The larger the 
check register, the longer it will take, 
ordinarily. But, with VERSALEDGER 
11, if you know the Item Number (a 
number which is appended automati- 
cally at entry time), then you may go 



almost immediately to the entry to be 
retrieved. Check number 106 may be 
recalled as T I  06 (transaction 106) or 
15 (the fifth item in the check regis- 
ter). As you may surmise, the first 
method will take as long to search as 
the position down the list of the 
transaction entails, which may be a 
short time, but it may also be long. 
You may use either method. 

A complete review of the check- 
book ledger may be obtained by 
menu selection. The resulting immedi- 
ate listing will show the current ac- 
count, month and year, and will in- 
clude all checks, deposits and bank 
adjustments. You have the choice of 
sending this listing to the printer as 
well as the screen. Ten items at a 
time are displayed, and pressing 
<ENTER> causes the next "page" to 
appear. Completion of the listing will 
show initial balance, final balance, 
and outstanding check balance. The 
account file and monthlyear i s  also 
shown, of course. 

The procedure "Account Develop- 
ment and Edit", which i s  used to 
maintain a check register chart of 
accounts, i s  rather extensive but far 
from complex in the performance of 
the function. Similar options are avail- 
able for setting up a general ledger 
chart of accounts. 

Some comment is  in order regard- 
ing the SORT FlLE option. (This func- 
tion will sort a check register file or a 
group of general ledger journal en- 
tries by check number, by account 
number, or alphabetically according 
to the PAYABLE TOIDESCRIPTION or 
COMMENT fields.) The sort by check 
number option i s  very useful if a 
check i s  entered out of order, i.e., a 
handwritten check. When this i s  re- 
quested, the routine i s  loaded from 
disk, and a status display is provided 
giving a progress report on the sort. 
(Another useful feature is  that the 
SORT FlLE option is directly available 
as an option on three of the four 
main menus.) 

USING THE GENERAL LEDGER 

Users who have advanced accoun- 
ting needs may activate the GENERAL 
LEDGER SUBMENU of VERSALED- 
GER II. This portion of VERSALEDGER 
II may be completely ignored by a 
user operating only a check register; 

yet, the same user may easily expand 
at any time to full general ledger 
capability. 

VERSALEDGER I I maintains a gene- 
ral ledger chart of accounts, which is  
independent from the check register 
chart of accounts. Information stored 
includes an account number, an ac- 
count title, type of account (balance 
sheet/income/expense), a current 
balance, and a year-to-date balance. 
Of course, accounts may be added, 
deleted, viewed, and edited at any 
time with ease. 

journal entries may be posted to 
VERSALEDGER II in two ways. One 
option from the menu permits the 
user to enter each portion of an entry 
as a separate journal entry. (The user 
must be sure the transaction balances 
to zero.) Another option forces the 
user to enter balanced journal entries. 
Each portion of a journal entry i s  
assigned the same journal entry num- 
ber, and they are grouped together 
on the transaction register. 

An advantage VERSALEDGER I I has 
over virtually every other general led- 
ger presently available i s  that account 
balances are immediately updated 
when a journal entry i s  made. The 
end of month procedure need not be 
run in order to update balances, as i s  
the case with most accounting systems. 

FO RMAlTI NG THE 
FINANCIAL REPORTS 

VERSALEDGER II prints a multitude 
of reports (17 in all), including 4 
types of trial balances (detailed or 
summary, monthly or MD) ,  a transac- 
tion register (a listing of all transac- 
tions entered in a given month), 
summary or detailed account listings, 
and user-definable income state- 
ments and balance sheets. 

Most commercial general ledger 
packages available restrict the user 
considerably i n  formatting income 
statements and balance sheets. This 
i s  not so with VERSALEDGER II. The 
options available to the VERSALED- 
GER II user in generating income 
statements and balance sheets make 
this program perhaps the most versa- 
tile general ledger package available 
today-VERSALEDGER II enables the 
user to format these financial reports 
in virtually any way desired-almost 

continued on page 73 

TIHE KING 
OF 

UTILITIES 
SUPER UTIILIN PLUS 

"I believe 
SUPER UTlLlN or 

SUPER UTlLlN PLUS 
should be present at 

every TRS-80 disk 
installation." 

We didn't say this; Paul Wiener did in 80 
Microcornputing, Jan. '82...but we  sure 
agree with him1 

You heard about it! You read about it (80 
Microcomputing). Now get the "cadillac" 
at a special price! 

Compatible with MOD I, andMOD Ill,  and 
all the current operating systems! Copy 
files from any DOS to any DOS, MOD I or 
Ill,  without converting! 

Zap 
Purge 
Format 
Special Format 
Disk Repair 
Memoly 
Rle Utility 
Tape Copy 
Format without erase 
Disk Copy 
Special Disk Copy 
Conflgulable System 

MUCH MORE . Mod I G Mod 111 on Same Disk 

For MOD 11'111.. .874.95 

NEW 
Back up copy NOW included 

Also Available: 
Super Utility Plus Tech. Manual.. .814.95 
"Inside Super Utility Plus". . . . . . . .819.95 

A Diuision of Breeze/QSD, lnc. 
1 1500 Stemmons Fwy., Dallas, Texas 75229 
To order call toll kt 1-800-527-7432 
For product information (214) 484.2976 
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BEGINNER'S CORNER 
Spencer Koenig 

This Month: The Beginner's Library 

(Which Books to Buy) 
Hello again. It's time once more for inside information 

on where insiders get their information. Besides reading all 
of the latest periodicals around, either at the library (there 
are several hundred professional and semi-professional 
journals available) or by subscription (like the little gem in 
your hands), there are dozens of books that belong on 
your shelf, regardless of what your level is. 

When I began my journey into the world of microcom- 
puters, there was much less of a variety from which to 
choose. There was also much less information accessible 
written for the neophyte's point of view and experience. 
Today the problem isn't any easier. There are so many 
books for every level of programmer that it's too easy to 
make the wrong decision about which book to buy. Your 
alternative at this point i s  to read every review you can get 
your hands on - or maybe I can help. 

In this article, I'm going to give you a list of books that 
should be on your shelf. If they're not, then plan to get 
them or leave subtle hints around on what you would like 
for the coming holidays. 

Some of the books are as important today as when I first 
came upon them (in some cases more important), and 
some are very new books that should take the place of 
those less useful. The trouble with reviews i s  that they 
usually examine only one book at a time. This review 
article will examine quite a few, although not in as much 
depth. 

In example 1, I have listed several books which are not 
only good reference materials but well written for readers 
at any level. The Osborne books are not really at the same 
level. Volume zero has been re-done and i s  a little 
friendlier than the usual style of most of the other Osborne 
books I've come across. Volume zero might also be less 
useful than volume 1 for many of you, especially if you 
have a text that deals with the same topics. 

Those topics covered in Volume zero are: A brief 
overview of computers today; the parts of the computer 
that make the whole; choosing a computer; what software 
is and how to run it; computer languages; introduction to 
computer math; what happens inside the computer; and a 
section called "putting it all together", which deals with 
some terminology and concepts that at times get very 
technical. It's an inclusive summary of what goes on in the 
computer in much greater detail. 

All in all, Volume zero doesn't talk down to you, but it i s  
very thorough and expects you to be able to think a little 
on your own. It is arranged like the other books in the 
series, with more general concepts in bold type and more 
specific information (often more technical) set in regular 
type. The advantage of this format i s  that you can read 
(and understand) what you like, and you can go back for 
more as you understand more. The book costs $7.95, and 
its value i s  $8.00 

I'm sorry, I didn't explain my rating system that I'II be 
using from now on. It's really very simple. A while back, 
some friends and I were discussing the latest movies that 
were around and giving them informal reviews. One of my 
objections to the way a movie was rated was that you 
couldn't tell if a film was worth the trouble of going to a 
particular theatre and spending a certain amount, or 
waiting for it to come to the local bargain theatre. 

Out of that discussion I came up with this scheme: I 
started rating a film by the dollar value I thought it was 
worth. For example, the block buster "STAR WARS," came 
to the movies costing about $5.00, and I gave i t  a value of 
$5.00, which meant that it was worth spending the full 
cost. If you paid less, however, then you got a real bargain. 

Another example would be "HUMANOIDS FROM THE 
DEEP." This flick came to my neighborhood costing $4.00, 
and I gave i t  a value of 75 cents. I know what you're 
thinking: "He had the nerve to go see that movie!" 

I can explain. I happened to be in the mood for some 
really bad movies (a rare event, but true). You get that way 
when you've spent a lot of time seeing intellectual foreign 
(often depressing) German or French films (excuuuse me). 
Well, that day I decided to go escapist, and there wasn't 
much around which I either hadn't seen or was interested 
in. So I went to a double feature of "MAD MAX" and 
"HUMANOIDS FROM THE DEEP." To make matters more 
interesting, I went to the Matinee when all the kids were 
there being noisy and commenting on the film while it was 
going on, and usually adding better dialogue than that of 
the actors. To make a long story short, I had a great time. 

I saw in one sitting what are probably the two worst 
movies of the last 10 years. Unfortunately, I can't go into 
detail here about why it was so much fun, but if you're 
interested, drop me a line and I'II be glad to answer you 
personally (send a SASE - I could get a mountain of 
requests). 

If by chance "HUMANOIDS" should come to a $1.50 
theatre as a double feature, and you're in the mood for 
movie-trash, then by all means have a good time. I believe 
it's destined to become a classic, with others like "ATTACK 
OF THE KILLER TOMATOES." 

Well, now that you understand my rating system, you 
should know that most of the books in my list are worth 
more than the actual value at which they're sold. Volume 1 
of the Osborne series is  a prime example. This book i s  
worth at least twice the value. I say this because I've seen 
books that cost twice as much but contain half as much 
information. In short, volume 1 i s  a real bargain. 

Volume 1 deals with some of the specific timing 
specifications, as well as an introduction into programming 
in assembler for micros. It also covers some of the same 

continued on page 74 
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PROGRAM PREVIEWS 
continued from page 12 

like VISICALC. 
With VERSALEDGER II, headings 

on these financial reports are com- 
pletely user-defined and may be prin- 
ted at any position on a page. Sub- 
totals and totals are again user-defined 
- any consecutive group of accounts 
may be totaled and printed at any 
position of a report. 

THE LINKED CHECK REGIS- 
TERIGENERAL LEDGER 

When both the check register and 
general ledger features of VERSALED- 
GER I I  are utilized, VERSALEDGER I I  
can automatically link the two fea- 
tures. Summaries of each check regis- 
ter account may be posted to  the 
general ledger at the end of a month. 
In this manner, a detailed record of a 
month's activity i s  available within 
the check register for audit trail pur- 
poses, and a summary is available 
within the general ledger. 

THE VERSALEDGER I1 
MANUAL 

The VERSALEDGER. I I  manual, 
which i s  more than 150 pages long, is 
comprised of seven major sections: 

"An Overview -of VERSALEDGER 
II" explains the use of the system's 
menus, and describes the interac- 
tions between all of VERSALEDGER 
Il's functions. 

"Learning VERSALEDGER II"  will 
guide even the totally uninitiated 
computer-user through the process of 
making safe disk backups, entering 
the VERSALEDGER II program, view- 
ing, printing, and manipulating data 
from the sample data files, and finally, 
initializing real data files, starting to 
enter real data, and using the system 
on a day-to-day basis. 

"The Main Menu" describes the 
operation of all functions related to  
maintaining the check register and 
the check register chart of accounts. 

"The General Ledger Submenu" 
describes every operation of the 
general ledger portion of the program. 

"The Financial Statement & Check 
Register Posting Menu" explains how 
to generate the user-defined balance 
sheets and income statements, and 
how to  post the check register to the 
general ledger files. 

"The System Menu" describes the 

operation of utility functions such as 
initializing the system, starting a 
checkbook, general ledger account 
file, transaction files, and the special 
user-defined format files that are 
used by the system when generating 
balance sheets and income state- 
ments. 

Finally, a lengthy Appendix con- 
tains such valuable auxiliary informa- 
tion as: technical information about 
VERSALEDGER Il's disk files, how to 
make backups and format disks using 
DOSPLUS, how to  get preprinted 
NEBS checks, an explanation of error 
messages, what to  do if you have a 
problem, a summary o f  differences 
between VERSALEDGER I and VERSA- 
LEDGER l l ,  and, most importantly, 51 
consecutive pages of sample printouts 
generated from the sample data files. 

The options in the four menus are 
described in a format that provides 
the user with both an in-depth de- 
scription of the option, and with a 
quick reference guide to  the screen 
displays and operator responses for 
that option. The manual's description 
of each menu option is divided into 
three parts: 

(1) A brief summary of the option, 
which includes the option's location 
(which menu it i s  found in), a brief 
statement of i t s  function, and a one- 
paragraph description of its purpose. 

(2) A depiction of every screen 
prompt and message included in that 
function, and examples of all possible 
operator responses. 

(3) A section providing 'additional 
information', which consists of an in- 
depth description of all uses of the 
option, how the option relates to  the 
rest of the program. There are also 
technical explanations for program- 
mers, tips to make the program run 
faster, etc. 

An extensive set of sample print- 
outs is provided in the manual. These 
printouts trace the activity of a ficti- 
cious company over a 2-month peri- 
od  (using the same sample data 
which is provided to  the user on 
disk). Any questions a user might still 
have after reading the manual would 
undoubtedly be cleared by examining 
these printouts. 

continued on  page 15 

This Special Limited Edition Package will be in high 
demand as only 500 copies will be made. They will be 
numbered 1-500 and will be personally signed by the 
author. Kim Watt YOUR name will be embedded in the 
program as theserial number. Thefollowing is included 
with this SPECIAL UMlTED PACKAGE: 

1) SUPER U n U N  PLUS S/E in /CMD File Format 
Both MOD I and Ill versions are included, and your 
NAME will be the serial number. This will NOT be a 
protected disk, and you may make as many BACKUPS 
as you wish. The serial number is NOT changeable. 

2) TWO anrad ie  SU+/SE binders. 
Binder *I will include: 
Three manuals in LARGE format (8 112 x 11 ") 
(a) SUPER U l l l J lY+  Manual 
(b) INSIDER SUPER Ul lLr rY by Paul W,ener/ 

foreward by Kim Watt 
(c) SUPER Ul lLr rY TECH Manual by Kim Watt & 

Pete Can 
3) Binder *2 will include M E  SGURCE CODE for 

SUPSR u n L m  PLUS. 
Yes ... the'SOURCE CODE to this MAJOR program will 
be available to 500 programmers. This IS FULLY 
commented by the author, Kim Watt and isa machine 
lanauaae  roara am me is dream come true! After - - .  - 
read~rlglh~s )ourrnarh~r~elar~guageprograrnrn~r~gsk~ll 
should I r r reaw lrerner~dwsl) All of Klrn s knouledge 
111 ONF buoM All a1 \our dlswsal arla lor YOUR use ' 

4) The license to USE Kim Wan's sub.routines.. 
will be granted to those 500 registered owners! These 
500 ONLY will be able to apply all of Kim's magic to 
M E l R  programs No ;oyalty fee necessary. In other 
words IMPROEYOUR WOGRAMS! Take Kim's ideas 
and expand on them! Never has anything EYER been 
done like this before. These 500 ONLY have the right to 
useoursubroutines. This information is NOTbeingput 
in the public domain. We are allowing these 500 to use 
our routines by buying w r  special package. All copy. 
rightsand trademarks are retained by BreezelQSD. lnc. 

5) SUt/SE is NOT available from any dealer, but only 
directly through BreezeIQSD, Inc. Custaners will be 
handled on a oneon-one basis. Confirmed orders will 
be pre-registeredanda matchingcard must be returned 
*purchaser for full support from BreezeIQSD. Inc. We 
wl l  know who each and every owner is, x, full support 
can be given. We DO want you to sign and return our 
registration card for this support to commence, 
however. No exceptions will be made. 

6) This is a very important step that we are taking, and 
only a select group can appreciate the value in a 
package like this. This is NOT for the general mass 
market It is a college education in machine language 
written by a recognized expert It IS SUt in /CMD file 
form. It is a license touse Kim Watt'ssubroutines. It isan 
opportunity to vastly improve your product It is a 
collectoisitem, also. Limited, Indeed. Last but not least 
it is expensive. On  the surface only, however, as this 
product will make you an expert programmer if that is 
what you want You can literally write a DOS from 
studying the code! It will also make you a member of an 
elite group that has access to Kim'sknowledge and can 
USE that knowledge to YOOR benefit 

Saurce Code is FULLY Commented. 

Price for the Super Utility Plus- 
Special E d i o n  is 

8500 
Available later this year 

Call or write for more information 

'Credii to Kim Watt and BreezeIQSD must be given in the 
program and in the documentntioc for subroutines used. 
Them is NO royalty fee to pay however 

.- 
A Division of Breeze/QSD, Inc. 

11 500 Stemmons Fwy., Dallas, Texas 75229 
To order a U  toll free 1-800-527-7432 
For product information (214) 484-2976 
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BEGINNER'S CORNER 
continued from page 12 
information in volume zero, but again in more detail. You 
begin t o  understand just how a computer interprets your 
instructions and how the clock of the C,PU keeps things 
clear so the machine doesn't crash, etc. Concepts such 
110, the stack, computer math, ASCII, indexed addressing 
and so on are all explained in some detail. As in volume 
zero, the text i s  arranged in two kinds of type, so you can 
read what you understand and go deeper into the subject 
later on. 

The Glossary from Running Press should definitely be in 
your hands when you begin getting into CPU's. I've bought 
this little jewel for a number of friends and associates when 
they were reading about something new that has a great 
deal of jargon. I t  could make the difference between 
understanding and maintaining interest or boredom and 
stopping dead in your tracks, because some word or idea 
wasn't fully explained. 

Crash Course covers much of the same material as the 
Osborne texts, but i t i s  easier to  deal with. It's organized as 
a self-teaching guide, with short explanations every step of 
the way. It's well done and quick reading for any level. If 
there are any teachers out there, this book has your whole 
year's lesson plans worked out for you. If you're only 
looking to  get additional information on a particular point, 
this book i s  the easiest with which to  work. 

The four books in example 1 contain all the information 
you will need to  get a good start and a firm backround in 
computers. Joseph Rosenman confessed to  me that, every 
now and then he still refers to  Volume 1, whenever he 
needs t o  be refreshed on some inside information. 

............................................................. 
EXAMPLE 1 .  COMPUTERS I N  GENERAL 

P = o r i c e  V=What I t h i n k  i t ' s  w o r t h  

An I n t r o d u c t i o n  t o  M i c r o c o m p u t e r s  v o l  0, The b e g i n n e r ' s  book 
O s b o r n e / M c G r a w - H i l l  by Adam Osborne and D a v i d  B u n n e l l  

P= 7 . 9 5  V= 8 . 0 0  
An i n t r o d u c t i o n  t o  M i c r o c o m p u t e r s  v o l  1,  B a s i c  c o n c e p t s  

O s b o r n e / M c G r a w - H i l l  by Adam Osborne 
P= 1 2 . 5 0  V= 2 5 . 0 0  

Runn ing  P r e s s  G l o s s a r y  o f  Computer Terms, An i n s i d e r ' s  g u i d e  
t o  t h e  language o f  t h e  e x p e r t s  

Runn ing  P r e s s  by John P r e n i s  
P= 2 .95  V= 5 .00  

Crash Course  i n  M i c r o c o m p u t e r s  
Howard Sams i n c .  by L o u i s  E .  F r e n z e l  j r .  

P= 19.95 V= 2 2 . 9 5  
............................................................. 
............................................................. 
EXAMPLE 2 .  BEGINNERS AT BASIC 

L e a r n i n g  TRS-80 B a s i c  f o r  t h e  Mode ls  I, 11/16, and I11 
Compusof t by D a v i d  A. L i e n  

P= 19.95 V= 35.00+ 
L e a r n i n g  l e v e l  I 1  

Compusof t by D a v i d  A. L i e n  
P= 15.95 V= 16 .00  

TRS-80 D a t a  F i l e  Programming Model I/III 
( a l s o  c a l l e d  Data  F i l e  Programming i n  B a s i c )  

John W i l e y  and Sons i n c .  R.S.  C a t .  No. 62-2085 
by F i n k e l  and Brown 
P= 1 1 . 9 5  V= 1 4 . 9 5  

B a s i c  Programmer 's  Notebook 
Howard W. Sams & Co. I n c .  by E .  R. Savage 

( a  good book, o v e r p r i c e d )  P= 1 4 . 9 5  V= 7 .95  
C 4 ~ 4 C ~ 4 d ~ t U % t ~ 4 b t * C O * O C O O ~ O ~ ~ ~ Q O ~ ~ * * ~ * d 4 * ~ * ~ % * ~ ~ * ~ ~ ~ * t ~ ~ ~ ~ ~ * * *  

As you can see, in example two there are some excelient 
books available for the Basic beginner. Some, however, are 
good (worth having), but I think are still overpriced. On  
occasion I go t o  a computer show and see some books on 
sale. I suggest that you do the same, and save yourself a lot 
of money in the process. 

I suggest you pick up either of the two texts by David 
Lien. Either one would probably be all you'd need to learn 
the language or the machine. Lien's style is excellent, and 
his reputation for being complete is renowned, as I'm sure 
you have seen or heard from others. I intend to  suggest its 
use as a reference and text at any school where I teach. 

The book by Savage i s  a collection of Basic subroutines 
that can help you write better programs. The text also 
contains advice about how to  write better programs and t o  
stay out of trouble (avoiding bugs) to begin with. It's a 
worthwhile book. I wish it weren't as expensive. 

TRS-80 Data File Programming is one of the best books 
on the subject. I t  i s  well written and easy reading. I have a 
lawyer friend who uses it to  learn not only the language but 
also techniques that time and time again have saved him 
effort. The techniques described are applicable to  game 
writing as well as inventory control. If you think about it, in 
some cases there really isn't much difference between 
games and inventory control. The topics covered are: 
clarity; readability; logic; data entry; error checking routines; 
sequential data file handling; and random access. There are 
tons of examples. 

............................................................. 
EXAMPLE 3 .  INTERMEDIATE TO ADVANCED 

Programming Techn iques  f o r  L e v e l  I 1  B a s i c  
R.S. C a t .  No. 6 2 - 2 0 6 2  by W i l l i a m  Barden J r .  

P= 4 . 9 4  v= 9 . 9 5  

I n t e r m e d i a t e  Programming f o r  t h e  TRS-80 Model I 
Howard W ,  Sams & Co. I n c .  by D a v i d  L .  He iserman 

P= 9 . 9 5  v= 10 .00  

F a s t  B a s i c ,  Beyond TRS-80 B a s i c  (Model I / I I I )  
J .  W i l e y  & Sons by G r a t z e r  and G r a t z e r  

P= 14.95 V= 15 .00  

B a s i c  F a s t e r  and B e t t e r  
I J G  Computer S e r v i c e s  by  L e w i s  R o s e n f e l d e r  

(The b e s t  i s  o v e r p r i c e d )  P= 2 9 . 9 5  V= 1 9 . 9 5  

continued on  page 52 
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PROGRAM PREVIEWS 
continued from page 13 

The format of this manual is excel- 
lent from the standpoint of readability 
and organization. There should be no 
question in the reader's mind as to 
any procedure or discussion-the text 
is very understandable in this respect, 
even to a person not particularly 
adept at financial recordkeeping. The 
threepart explanations of all functions 
transforms the manual into both a 
tutorial manual and a quick reference 
guide-a format which will please 
users at all levels of computer literacy, 
from a complete novice to a profes- 
sional programmer. The manual rates 
a 8 on our usual scale of 1 to 10. 

TECHNICAL SUPPORT 
VERSALEDGER II has full customer 

support should you encounter any 
difficulties. This is an increasing and 
welcome trend among the better pro- 
gram producers, and indicates an in- 
terest in more than just selling a 
program. A Customer Service number 
is provided in the documentation, for 
any calls of this nature. 

CONCLUSION 
VERSALEDGER II i s  probably one 

of the easiest programs around for 
any level of financial recordkeeping, 
from simply maintaining a personal 
check register to performing client 
writeups for multi-mill ion dollar 
companies. 

The fact that the computer asks for 
minimum data, the user provides it, 
and the computer and printer do 
everything else, makes it ideal for 
relatively unskilled computer opera- 
tors. The fact that it can perform 
sophisticated financial functions 
makes it ideal for people with more 
extensive computing requirements. 
Finally, the fact that i t  can be opera- 
ted at any level between a simple 
check register and an extensive gene- 
ral ledger makes VERSALEDGER II 
ideal for anyone who needs a record 
of financial activity. 

VERSALEDGER Il-H & E Compu- 
tronics, Inc. Spring Valley, N.Y.-In- 
troductory Price until December 31, 
1982: $1 49.95 

A. A. Wicks 
30646 Rigger Road 
Agoura, California 91 301 W 

BITS AND PIECES 
continued from page 8 
other manufacturers. All Radio Shack 
printers are excellent quality and ex- 
tremely reliable (especially in com- 
parison to some of their original prin- 
ters). Radio Shack gets an A-plus for 
their selection of printers. One warn- 
ing about choosing a printer: if you 
plan to use your printer in a business 
application, buy a full sized printer 
(with a 14-inch wide carriage). Most 
business software is designed to create 
reports on a printer capable of printing 
132 characters per line at 10 pitch. 
The $1 795 All-Business printer prints 
at 220 characters per second and is 
capable of correspondence quality 
print. 

The new Radio Shack catalog does 
show excellent progress by Radio 
Shack. They are finally meeting the 
competition head on. 

LEITERS TO THE EDITOR 

Cassette Merge 

In response to the request from 
Mr. William Byberg and your reply to 
him in reference to a Model I l l  
cassette merge program (August 1982 
issue), perhaps the following will help: 

Both the Model 1 and the Color 
Computer have had cassette merge 
utilities published in various maga- 
zines. Since Radio Shack maintains 
ROM compatibil ity between the 
Model 1 and Model 3, at least for the 
most part, the Model 1 merge should 
work on the Model 3. (The pointer 
addresses are the same for this parti- 
cular use). 

I would suggest that Mr. Byberg try 
this short routine: 

1. Write down the contents of 
16633 and 16634 after loading the 
first program. 

2. If 16633 i s  2 or more, subtract 2 
from it; poke this value into 16548. 
Also poke 16549 with the value in 
16634. 

3. If 16633 is less than 2, add 254 
to the value in 16633 and poke it 
into 16548. Also subtract 1 from the 
value in 16634 and poke it into 
16549. 

4. CLOAD the second program. 

continued on page 1 9  

THE MOST POWERFUL, FLEXIBLE 
DISK MAILING SYSTEM FOR THE TRS80 

'SUPPORTS 65,000 NAMES* 
PowerMAIL is a highly sophisticated 

mass mailing system designed to run 
under all of the popular D O S s  currently 
available for the Mod I or 111. The program 
is written entirely in machine language for 
maximum operation speed, and occupies 
only 4K of the available RAM in your 
computer. There are no  'slow' periods 
when PowerMAlL is running. New 
features have been added to the program 
that others have always lacked. You now 
have the ability to keep track of mailings 
using the 2 4  'flags' that are incorporated 
into the PowerMAlL program. The 
PowerMAIL system will handle a file up to 
8 megabytes, or 65535 names, whichever 
is smaller. The program will run in a s  little 
a s  32K and one disk drive, although 48K 
and 2 drives are desirable. The program 
will also sort the entire maximum file size 
and open up to 168 files simultaneously 
during the process. Author Kim Watt 

For MOD I/III ... 899.95 
Hundreds of Satisfied 

Users ... Scriplus 3.0 

Scriplus is a modification to 
Scripsit*'" which enables you to take 
advantage of the special functions, 
features, and print formats of your 
printer while your document is being 
printed. Allows you to: 

change ex prnded p r i n t  
change no. of c l u ~ t n s  p u  inch 
or y ~ d ~ ~ l i n .  i n  mid-1 t n r '  

Features: 
Compatible with all current DOSs (I or Ill). 
Modifies AU. versions of SCRIPST*". 
Allows usage of MOD I version on MOD Ill. 
Allow MOD Ill versions to be BACKED UP for vour 
proteaion 
Files can be Hied l a d e d  merged or chained from 
the Scriplus directory. 
Scriplus supplies an ALPHABETIZED directory with 
FREE space shown 
"END returns to DOS READY instead of rebooting. 
Printer can be stoooed for inserUon of text or forms 
alignment lnserd  text can be edited prior to 
resumption of printing. 
Specifically witten for the MX.80 but will work with 
anv ~rinter that acceots CHRS codes for control. 
O&ibnally select line feed after carriage return 

For MOD 11111 .. ,839.95 

A Division of Breeze/QSD, Inc. 
11 500 Stemmons Fwy.. Dallas. Texas 75229 

To order call toll free 1.800-527.7432 
For  product information (214) 484-2976 
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ARRAY O F  H O P E  FOR BASIC PROGRAMMERS (PART 3) 
Arne 

5.2 Non-sequential Searcping 

Irrespective of the optimization techniques employed, 
sequential searching can become very slow as array size 
increases. Even with less than 10 elements in an array a 
non-sequential search may be faster than a sequential 
search, although there may be other reasons for using 
sequential searching instead. 0 ne of the common reasons 
is that the array must be stored in a particular sequence, 
but sometimes a search i s  performed on a value other than 
the normal key, and when more than one array element 
may fulfill the search conditions. For example finding all 
custumers who have purchased more than a certain 
number of items in a particular month would normally be 
done by sequential searching if this was not the normal 
access requirement for the particular array, in which case it 
could be sorted beforehand. 

Many of the non-sequential search techniques require 
that the array be sorted into a particular sequence on the 
key being searched for. Some of the sorting techniques will 
be covered in a later article, but we have already seen how 
a binary tree has an implicit sequence which can be useful 
for searching. For most of the following search algorithms, 
we shall assume that the array has been sorted in sequence 
before the search i s  executed. 

5.2.1 Binary Search 

One of the better known non-sequential searching 
techniques i s  the binary search. The search derives its 
name from the fact that for each key comparison the 
remaining unsearched portion of the array i s  divided into 
two parts. The search can be illustrated easily with a small 
array containing a number of keys in ascending sequence. 
We shall assume an array with 7 elements contains the key 
values: 

1 4  9 16 25 36 49 

If we are searching for the key value 9, we first look at the 
central element in the array, in other words the one with 
key value 16. Since the required key value i s  lower, we 
have restricted the remaining search to those elements 
with a lower key value, or the first 3 elements in the array. 
The next element to be compared i s  the center element of 
the portion remaining to be searched, the element with 
key value 4. Since the required key value is  higher, the 
remaining search i s  restricted to the elements with key 
value larger than 4 but lower than 16. There i s  only one 
element fulfilling this condition, and this i s  the required 
element. 

To find the element 3 comparisons were required, 
exactly the same as if the search had been sequential, 
starting from the beginning of the array. However this was 
the worst case for the binary search, whereas the worst 
case for the sequential search would require 7 comparisons, 
with an average of 3.5 comparisons for finding a random 
key. With the binary search, assuming the key is found, 
one key value requires one comparison (key 161, two 

Rohde 
require two comparisons (4 and 36) while the remaining 
four require three comparisons. Three comparisons are also 
required to ascertain that the required key i s  not in the 
array. The average number of comparisons for finding a key 
with the binary search is thus 17/7 or approximately 2.4, 
one less than that for a sequential search. 

For arrays of this size, the binary search will not offer any 
measurable advantages, since more complex calculations 
are required before each comparison can be made. If 
instead of 7 elements we need to search through 127 
elements, the average number of comparisons for the 
sequential search will be 63.5 but for the binary search ~t 
will be (1*1 + 2*2 + 4*3 + 8*4 + 16*5 + 32*6 + 
64*7)/127, or 769/127 which i s  approximately 6 comparisons 
on average. The worst case for the binary search i s  7 
comparisons, whereas the sequential search requires 127 
for the worst case. On avarage the sequential search 
requires 10 times more comparisons to find a particular 
key, and with these array sizes the difference in speed can 
be quite noticeable. 

To search an array A containing AE elements (with 
subscripts from 0 to AE-1) sorted into key sequence for the 
key value AR, the following code could be used: 

1 0 0  IL=-1: IH=AE: REM Low and high searched 
1 1 0  I=(IH+IL)/2: REM Find mid point for search 
1 2 0  IF I=IL OR I=IH THEN PRINT " K e y U ; A R ;  "not found": 
G O T 0  150: REM Subscript already used 
1 3 0  IF A(I)>AR THEN IH=I: GOT0 1 1 0  
ELSE IF A(1) < AR THEN IL=I: G O T 0  1 1 0  
1 4 0  P R I N T  " K e y U ; A R ;  "found a t  position"; I 
1 5 0  etc. 
I t  is also assumed here that the subscript values I, IH, 

and IL are defined as -integers. IL points to the lowest 
subscript which has already been compared, and IH to the 
highest subscript which has been compared. Initially these 
values are just outside the range of the array, since none of 
the elements have been compared. If we look at the 7- 
element array again (AE=7 and AR=9), the execution 
sequence will be: 

155 IL=- 1 : IH=7 
115 1=3 
125 
135 IH=3 since A(3)>9 
115 1=1 
125 
1 3 5  IL=l since A(1)<9 
115 1=2 
125 
135 
145 "Key 9 found at position 2" 
The code for the binary search i s  relatively compact and 

should be easy to follow, but there are a few points to note 
concerning the efficiency of the code. The first i s  that 
either one or two comparisons are made to check the key 
value, and two comparisons will be made for the required 

continued on page 18 
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JUST LIKE FIRE 
Michael Herbert Shadick 

We've all heard the same or similar inflexible. We-each and every one 
claims to  the effect that computers of us-have the same basic needs, 
are somehow capable of changing us the same wants, and the same de- 
as human beings, or even that they sires as those of our parents, our 
will eventually (horror of horrors) ren- great-grandparents, or of our ancestors 
der us somehow less than human. from however far back one wishes to 
Such claims are, o f  course, not only go. The underlying configurations of 
complete hogwash, but do  in fact fly human existence remain constant 
in the face of human history. Indeed, from generation to generation. The 
to even utter claims such as these is only aspects of our individual and 
t o  overest imate the  computer's collective existence which do change, 
power over us, and, even more signif- then, are the ways in which we meet 
icantly, to grossly underestimate our our needs, wants, and desires. That 
own powers and capdbilities. is, the tools we use to get what we 

I ask you: has the coming of the want out of life. 
computer age changed us, or even There has never been a better 
threatened to change us, for exam- tool, nor one with greater and more 
ple, physically? The answer i s  (with far-reaching capabilities and potenti- 
the possible exception that we might alities, than the computer. So in that 
be becoming slightly more sedentary, regard, computery will doubtless con- 
cerebral creatures)-of course not! tinue to have increasingly profound 
Likewise, computers cannot change effects on our lifestyles. But to say 
us in any other way-not emotionally, that the computer will change us, 
not spiritually, not even, if you will, altering who and what we are-l 
metaphysically! Unless, of course, we wouldn't bank on it, not for a nano- 
wish to change in any (or all) of those second! Ours is, after all, a mighty 
areas. And then, the computer can (and mighty durable) species. We 
serve as a most effective tool in have conquered ever more sophisti- 
helping us bring about whatever cated natural phenomenon, and have 
changes we desire in ourselves. turned those forces of nature into 

Computers, then, are no less-and tools at our beck and call. Fire itself 
no more than tools. The same can be was one of our race's earliest major 
said of the hammer, or of the loom, conquests. Electrical energy, as uti- 
or of the telephone, or o f  any of lized in today's computers, i s  one of 
humanity's other inventions. For each our latest major conquests-but, with- 
of them, in their own ways, have out a doubt, not our last. Fire and 
altered the course of human history. computers have this in common: they 
Yet i t  isn't our race's inventions per represent natural forces which have 
se which change things, but rather, always been around us, but which we 
the ways in which we use them. have now placed in our hands. They 
That's a mighty important distinction, -the forces, whatever they may be- 
which the so-called "computer critics" are not about to take control of the 
invariably fail to appreciate. I t  was, is, very species which conquered them! 
and always will be we who use our So the next time some self-styled 
inventions, not vice versa. The com- skeptic tells you that computers are 
puter i s  just another tool in our hands "taking over" or some such inanity, 
-albeit doubtless one of  the most you might reply with a statement to 
potent ones our species has ever pos- this effect: 
sessed. "Yes, computers are beginning to 

Fire, in the early days of its con- effect every facet of our lives . . . just 
quest by our prehistoric predeces- like fire!" 
sors, was probably accuses of the 
same things which computers are Everlastingly at it, 
accused of today. Certainly the con- 
quest of fire did change the lives of  Michael Herbert Shadick 
its conquerors! But the species it- Cedar Square West, Apt. E-414 
self-our species-was then, and is 1515 South Fourth Street 
now, relatively rigid and rather fixedly Minneapolis, Minnesota, 55454 

M-*a rqmmhm for qdltp End 
credlblllty has made ue the leading 
muppller of low cost, ah& length cas- 
mettea. Now, we also offer 5%-inch sin- 
gle elded, soft sector dlsketies In 
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key value. This tends to slow down the search slightly, 
compared to the sequential search which only uses a single 
comparison. Another factor i s  that a specific test i s  made to 
terminate the search when the key i s  not found. This was 
not necessary for the sequential search, and again it will 
slow down the binary search. The loop CAN be coded in a 
single line to speed up processing slightly, but the legibility 
suffers accordingly. The single line, replacing lines 11 0, 120 
and 130 in the above code, could be as follows: 

110 I = ( I H  + I L )  / 2: 
I F  I H  - I L  <= 1 PRINT  "Key"; AR; "not found": GOT0 150 
ELSE I F  A(1) > AR THEN I H  = I: GOT0 110 
ELSE I F  A(1) < AR THEN I L  = I :  GOT0 110 

The termination condition has been changed so that it 
requires only a single IF statement, and the key comparisons 
can be made in the ELSE portion of this comparison. If 
speed i s  the main objective then this version, perhaps with 
deletion of unnecessary spaces, could be used. For even 
faster speed the termination test could be moved, since it 
i s  executed unnecessarily when the key is found and on 
the first pass. The reason for the present position is that 
the code will execute correctly if the array contains zero 
elements, and if it were moved after the key comparisons 
it would have to be duplicated, once for a lower key and 
once for a higher key. 

In a test to compare the speed of a sequential and a 
binary search an array containing the integers in ascending 
sequence was constructed. A search was then made with 
50 random integers, most of which would be found in the 
array, and with different array sizes. The following times 
were obtained, but since the search keys were generated 
with the RND function, they cannot be reproduced exactly. 
The times, however, are representative of the time differ- 
ences which can be expected as the array size increases. 

# array T i m e  i n  seconds to f i n d  50 key v a l u e s  
elements Sequential Binary 

15 8 . 2  6 . 7  
31 16.7 8.5 
63 30.6 10.8 

127 54.1 12.0 
255 118.4 13.8 
51 1 233.0 1 5 . 1  

1023 458.9 1 7 . 3  
The sequential search times are approximately doubled 

for each doubling of the array size, whereas the binary 
search has an almost constant increment in time for each 
doubling of array size. These observations correspond 
closely to the theoretical values expected for the search 
times. 

5.2.2 Combined Searching 
The binary search requires a division by 2 to calculate 

the subscript of the next array element to be compared. In 
some programming languages this division or subscript 
calculation may not be simple, or it may be time consuming. 
To avoid this calculation a combined search method can be 
used, the first part of the search consists of comparing 
elements at fixed distances from each other until an 
element with a higher key value i s  encountered. The next 

part consists of a sequential search from this point until the 
required key value i s  found, or it i s  determined that the 
value cannot be found. The number of com~arisons 
required i s  considerably less than that for a pure sebuential 
search, but greater than that for a binary search. The ideal 
distance for the first part of the search would be the square 
root of the number of array elements, giving an average 
total number of compares equal to this value. Thus 10 
compares would be required for an array with 100 elements 
on average, compared to 50 for a sequential search and 
slightly less than 6 for a binary search. The code in Basic i s  
slightly more complex than either of the other methods 
since two search loops are required, and the method 
would probably not be useful as a Basic routine, but in 
assembler or other languages it could be a useful addition 
to the non-sequential search repertoire. Using our array 
and variable definitions as before the algorithm can be 
coded as follows: 

100 I = 0: I S  = SQR(AE) + 1: REM Make step non-zero 
110 I F  I + I S  < AE:  

I F  A ( I  + I S )  <= AR THEN I = I + IS: GOT0 110 
120 I F  I < AE: I F  A(1) < AR THEN I = I + 1: GOT0 120 

ELSE I F  A(1) = AR PRINT "Key"; AR; "found": GOT0 140 
130 PRINT  "Key"; AR; "not found" 

140 etc. 
The two search loops are in line 110 and line 120. The 

first loop steps through the array until a key value higher 
than the desired one i s  found. The sequential search then 
continues from the previous value which was not higher 
than the desired value. Obviously we do not need to 
extract the square root of the number of elements in order 
to use the method, and for arrays of reasonably static size 
a constant would be used instead. For arrays which vary 
considerably in size a simple calculation or array lookup 
could be used instead to find an appropriate step value. 
The square root is used here since it yields the optimum 
step value for any array size. As in the example it would be 
necessary to ensure that the step value is greater than 
zero, irrespective of the size of the array. 

If we have an array with 15 elements containing the 
values from 0 to 14 (corresponding to the subscripts) and 
we need to find the element with key value 11 then the 
execution sequence for the routine will be as follows: 

100 I=0: IS=4 
110 1=4 s i n c e  A(4) < 11 
110 1=8 s i n c e  A(8 )  < 11 
110 
120 1=9 s i n c e  A(8 )  < 11 
120 I=10 s i n c e  A ( 9 )  < 11 
120 I=ll s i n c e  A(10) < 11 
120 "Key 11 found" 
140 

5.2.3 Binary Tree Search 

We have already looked at the structure of a binary tree, 
and how a binary tree can be traversed if the appropriate 
pointers are present for each element. For searching only 
the normal left and right pointers are required, but we shall 
assume that the negative pointers useful for traversing are 

continued on page 20 
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LETTERS TO THE EDITOR 
continued from page 75 
5. Poke 16548,233 and p o k e  

16549,66. 
6. LIST the combined program. 
The above routine assumes that 

the second program has line numbers 
higher than those of the first program. 
I f  not, a simple renumber routine can 
be used. In that case, it i s  necessary 
to  load the second program, renum- 
ber it, save it back t o  cassette, then 
load the first program and proceed as 
above. 

C. Russell Eurich 
150 Sunrise Lane 
Pottstown, PA 19464 

Inserting Diskettes 

In a recent issue, you refer t o  how 
important it is t o  close the drive door 
correctly in order t o  minimize disk 
thrashing. Could you describe the 
correct step-by-step procedure that 
insures that the disk will do  just that 
- correctly lock into place? 

Andy Chakires 
1704 Miramar St. 
Los Angeles, CA 90026 

It's tough t o  describe this as a 
procedure, since there are so many 
different makes of disk drives that are 
all slightly different. The problem that 
occurs is that the diskette is not 
properly grasped by the plastic knob 
that grips the hub and holds it in 
place while it spins. If is slightly off 
center, the hub can be bent or frayed, 
and of course the diskette will not be 
read correctly. 

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

H & E Computronics also welcomes 
readers t o  submit programs, articles, 
or reviews for publication. Please ad- 
dress correspondence to: 

The Editor 
H & E Computronics 
50 North Pascack Road 
Spring Valley, New York 70977 

Please submit programs (and articles, 
if prepared o n  a word processor) o n  
media (cassettes or diskettes). Also 
please indicate the system it was 
prepared on, and include any neces- 
sary instructions. . 
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present in the array. The same definitions as for the 
sequential traversal will be assumed. The code for a binary 
tree search could be as follows: 

10% NXT = ROOT 
110 I F  NXT <= 0 PRINT  " K e y " ;  AR; " n o t  f o u n d " :  GOT0 140 
120 I F  A(NXT,KEY) < AR THEN NXT = A(NXT,  LEFT)  : GOT0 110 

ELSE I F  A(NXT,KEY) > AR THEN NXT = A(NXT,  RIGHT) : GOT0 110 
130 PRINT  " K e y " ;  AR; " f o u n d  a t  l o c a t i o n " ;  NXT 
140 e t c .  

Again the loop could be reduced t o  a single line to the 
detriment of the legibility of the code. I t  can be done 
simply by appending line 120 to  the end of line 110 with 
the word ELSE as separator. 

Depending on the shape of the tree the binary tree 
search can be as fast as the binary search or as slow as the 
sequential search. If the length of any branch belonging t o  
a particular node differs from any other branch belonging 
to  the same node by no more than one, then the tree is 
said t o  be balanced. For balanced trees the search time will 
be approximately the same as for the binary search. The 
other extreme i s  obtained if the tree only consists of a 
single branch with a length equal to  the number of 
elements in the tree. This would correspond t o  a linear 
linked list, and the search time would be equivalent to  the 
time for a sequential search. To avoid the worst case 
example the tree can be reorganized so that it will be 
balanced and faster search times will be obtained. The 
reorganization requires processing time, and corresponds 
to  the sorting of an array. 

5.2.4 Direct Reference 

The fastest search method possible is obtained when the 
array can be built so that the key value directly corresponds 
t o  the subscript of the corresponding array element. The 
search i s  then a direct reference to  the particular array 
element required. If not all elements are used, then a value 
must be stored in the array to  indicate if the particular 
element i s  used or not. 

For example a company has about 200 employees, each 
of which is  assigned a three digit number between 100 and 
999. An array could be built containing about 200 elements, 
but a more efficient search could be obtained by using an 
array of 900 elements, corresponding to  the employee 
numbers from I00 t o  999. To find the corresponding array 
element the value 100 would be subtracted from the 
number, yielding a subscript in the range of the array. The 
array perhaps contains the weekly wage for each employee, 
and this value could be set to  -1 if the corresponding 
employee number was unused. Admittedly a great deal of 
memory space would be wasted, but if speed i s  of more 
importance then memory space then the method can be 
recommended. 

In  the above example the array utilization i s  only about 
2 2 % ,  but in many cases where normal arrays are used the 
percentage would be much larger. There i s  no reason t o  
have large amounts of unused memorv in the comDuter if it 

The example showed an obvious key transformation, but in 
other cases the transformation may not be quite as 
obvious. The only requirement i s  that the transformation 
yields a unique subscript value within the range of the 
array, in other words two distinct key values may not yield 
the same subscript value. Many identification numbers are 
obtained by appending a check digit to  the end of a value 
within a certain range. The employee number in the above 
example could have been a four digit number, with the last 
digit being a check digit. In this case the first three digits in 
each number are still unique, and if the check digit has 
been verified by other methods then the first three digits 
could still be used to  obtain a direct subscript value. 

For very large arrays the method can be an order of 
magnitude faster than the binary search, besides having the 
advantage that the array does not have to  be sorted 
beforehand. Thus if additions t o  the array or deletions are 
common, then the method becomes even faster compared 
to the binary search or the binary tree search. I t  i s  my 
impression that the technique i s  not used as often as it 
could be, despite the obvious advantages t o  be gained by 
using it, but perhaps as memory becomes cheaper and 
microcomputer addressing ranges expand the method will 
gain in acceptance. 

5.2.5 Hash Code Calculation 
A method of array organization which is closely related 

to  the direct lookup is the hash code calculation. The 
difference is that in the direct lookup the key can be 
transformed to  a unique subscript, whereas the hash code 
calculation will not yield a unique value. I t  can be used 
where the range of key values i s  large compared to the 
number of positions available in the array. It i s  used 
extensively in compilers for storing a table of names 
defined in the program. 

The calculation required t o  convert the key value t o  a 
subscript value will vary from one application to  the next, 
but it should be chosen so that the subscript values are 
reasonably evenly spaced throughout the available range. A 
common method i s  taking the remainder after division by a 
value, often a prime number, corresponding t o  the number 
of elements in the array. To avoid having too many keys 
yielding the same subscript value the array should be 
defined with more elements than actually needed. No  
fixed rules can be given, but arrays with more than 70 to  
8O0/0 utilization will often give extended search times. 

When two different key values yield the same subscript 
in the hash code calculation, a clash results, and a method 
must be found to  distinguish the two keys and to  provide 
storage for both the key values. The key itself i s  stored in 
the array, so that the actual value can be checked with the 
desired value, resulting in more space being required than 
for the direct lookup where the key value does not have t o  
be stored. To resolve clashes the key can be passed 
through a new transformation to  yield a new subscript 
value, or a separate portion of the array can be reserved 
and searched sequentially to  find those elements which 
have resulted in clashes. If many clashes are expected, 
then each element can contain a link pointing t o  the next 

could be used to  advantage to  spedd up array iearches. 
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element with the same hash code value. 
In order to  use hash code calculations the key need not 

be a numeric value, string values can be converted to  a 
numeric value by performing a transformation on the ASCll 
values of each or some of the characters in the string. The 
length of the string can also be used in the calculation. The 
TRSDOS operating system contains several examples of 
hash code calculations. One of them is used to transform 
the file name of disk files t o  a one-byte value stored in one 
of the disk directory sectors known appropriately as the 
Hash code Index Table (or HIT) sector. The value is used 
to  speed up the directory search for a particular file. If the 
calculated hash code is not found in the HIT sector then 
the file does not exist on that diskette, if i t  i s  found then 
the corresponding sector in the File Directory Entry (or 
FDE) sectors can be read directly. If several files on the 
diskette yield the same hash code then the HIT sector and 
FDE sector reads will have to be repeated until the 
appropriate file is found. The file name itself i s  stored in 
the FDE sector so that the value can be verified since 
clashes are not uncommon. 

Another example of hash code calculation, which in this 
case i s  not used for table lookup, is the conversion of the 
file passwords to  two-byte integer values stored in the 
directory. Since two bytes can contain 65536 distinct 
values the probability of a clash i s  much lower than for the 
HIT codes which can only contain 256 distinct values. 

For the HIT codes the ASCll values of each byte of the 
file name is used. A sequence of Exclusive OR and rotate 
commands are used, a sequence which would be difficult 
to  reconstruct in Basic. However a similar sequence can be 
used, but instead of rotating the value i t  can be multiplied 
by two before the next ASCll value is added, and if a 
certain value is  exceeded it i s  subtracted from the calculated 
value to  avoid overflow. Also the length of the string can be 
used as the start value for the hash code. The following 
code can be used to  yield a value between 0 and 1023 for 
a string A$ of any length. 

100 HC = LEN(A$) : I F  HC = 0 THEN 150 
110 FOR I = 1 TO LEN(A$) 
120 HC = HC + HC + ASC ( MID$ (A$, I, 1 ) )  
130 I F  HC > 1023 THEN HC = HC - 1024: GOT0 130 
140 NEXT I 
150 e t c .  

Any value other than 1023 could obviously have been 
chosen to  yield a hash code value within any desired range. 
Note that the value of HC in line 130 can be larger than 
1023*2 so that 1023 may have to  be subtracted more than 
once. For short arrays the above calculation requires more 
time than a sequential search, but for large arrays, especially 
dynamic arrays where the time required for inserting a new 
element in sorted sequence may be longer than the search 
time, the calculation time will be insignificant. 

In the following example the elements with clashing 
hash code values are placed in a separate potion of the 
array, and either searched sequentially or through a linked 
list from the main part of the array. The array will consist of 

22 November 1982 

two dimensions with 1200 rows and two or three columns. 
The columns will contain the key, the data portion, and 
optionally a pointer to  the overflow portion of the array. 
The largest calculated hash code will be 1023, so the 
elements from 1024 to  1 1  99 will be used for overflow due 
to hash code clashes. The array has been initialized so that 
unused elements contain a key value of -1, and for the 
linked version, the unused links will also contain the value 
-1. 

Since the overflow portion of the array can only contain 
a limited number of elements it may also overflow. If and 
when this occurs the hash code calculation and the array 
size should be revised to  reduce the number of clashes. 
The search part of the routine can be coded as follows, 
first for the unlinked version: 

10 HM = 1024:  SM = 1200: REN Hash code and s u b s c r i p t  
maximum v a l u e s  + 1 

100 I F  A(HC, KEY) = AR 
PRINT "Key";  AR; " f o u n d  a t  l o c a t i o n " ;  HC: 
GOT0 160: REN Found a t  hash code p o s i t i o n  

110 I F  A(HC, KEY) = - 1  THEN 150:  REM Key n o t  f o u n d  
120 HC = HM 
130 I F  A(HC, KEY) = AR 

PRINT "Key";  AR; " f o u n d  i n  o v e r f l o w  l o c a t i o n " ;  HC: 
GOT0 160:  REN Found i n  o v e r f l o w  p o r t i o n  

140 I F  A(HC, KEY) >= 0 THEN HC=HC+l: I F  HC < SN THEN 130 
150 PRINT "Key" ;  AR; " n o t  f o u n d "  
160 e t c .  
Note that if the required key i s  found at the expected 

position then only a single comparison i s  required. Thus if 
there are no clashes only a single comparison is required, 
irrespective of whether the value is found in the array or 
not. Thus for speed the hash code calculation method can 
compare with the direct lookup. If clashes do result then 
the calculation of the average number of comparisons is 
complicated, but i t  can be done if the number of clashes is 
known, together with the number of elements present in 
the overflow portion of the array. 

The routine when a link is used is very similar to the 
above, but the number of comparisons will be reduced if a 
relatively large number of elements are present in the 
overflow portion. 

100 I F  A(HC, KEY) = AR 
PRINT "Key" ;  AR; " f o u n d  a t  l o c a t i o n " ;  HC: 
GOT0 130:  REN Found a t  e x p e c t e d  l o c a t i o n  

110 HC = A(HC, L INK) :  I F  HC >= 0 THEN 100: 
REM Check a t  l i n k  l o c a t i o n  

120 PRINT "Key" ;  AR; " n o t  f o u n d "  
130 e t c .  
As can be seen the code for this case is  simpler than 

that for the unlinked version, and the loop portion of the 
code could easily be written as a single line to  improve the 
efficiency slightly. The average number of comparisons i s  
again dependent on the number of clashes, and the 
number of elements in each link, but it should be very 
close to  one except for very exceptional cases. The 
disadvantage compared to  the unlinked version is, of  
course, the extra memory required to contain the links in 
the array. 

continued on  page 39 
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COLOR COMPUTER CORNER 
Joseph Rosenman 

This Month: 6809 Assembly Language and Calax Attack 

How does the Color Computer do i t? We all know that 
there is a microprocessor inside the Color Computer, 
known as the 6809. The 6809 processor i s  part of a family 
of microprocessor, manufactured by Motorola. The first in 
this family i s  the 6800 (used in the PET computer). The 
6809 i s  an advanced version of the 6800 (they are both 8 
bit CPUs). The newest in the family i s  the 68000 (used in 
the Radio Shack Model 16). The 68000 is a 16 bit 
processor, and i s  an extremely powerful processor. 

OK, the Color Computer uses a 6809 processor. How 
can we learn about i t? We can begin with a book on the 
subject. This month, I will review a book on 6809 
Assembly Language. Next month, I will review the Radio 
Shack Color Computer EDTASM program. Assembly Lan- 
guage/Machine Language i s  the only way to really understand 
the inner workings of any computer. Many of the readers of 
the Color Computer column know of the Assembly Language 
for Beginners column that I have been writing in Compu- 
tronics. The first four issues contain a great deal of 
information useful in learning any Assembly Language (the 
column is focused on the 2-80 microprocessor used in the 
Radio Shack Models 1, 2, and 3). If you have a serious 
desire to learn about assembly language, you might want to 
review these issues. These issues deal with concepts 
relevant to any assembly language. 

6809 Assembly Language Programming 
by Lance Leventhal 
Osborne/McGraw Hill, 1981 

There have been several books on different microcom- 
puter assembly language programs published by Osborne, 
all with a reputation for thoroughness and accuracy. The 
6809 assembly language book continues their tradition. 
This large paperback book include 22 chapters detailing 
the history and use of the 6809. Appendices detail the 
machine code. 6800 compatability and differences are 
described. Of course, numerous examples of the use of the 
machine instructions are provided throughout the book. 

All Osborne books use a double intensity print system to 
aid readers. Important or main points are "highlighted" 
darker), so that the reader could skim through the book 
and pick out the main details. The normal print contains 
the explanations and examples. This system permits a rapid 
review of material. My impression of this book is that it i s  
of the usual high standards I have come to expect from 
Osborne. Who i s  the book targeted for? Not the absolute 
beginner. Although the book begins with introductory 
material, I would not recommend it to  the novice. If you 
have some experience in assembly language (that is ,  if you 
know something about hexadecimal math or have started 
to learn another assembly language), this book should 
prove excellent. As far as the highly trained are concerned, 
the book is useful. Having worked on several assembly 

languages in the past, I found that this book required a lot 
of reading to get to the facts. I would have preferred an 
approach that included a description of the processor 
architecture, followed by a table of assembler mnemonics 
and functions. I must stress, though, that most readers will 
find the book's detail to be a tremendous asset. If you 
intend to work with an 6809 assembler, I highly recommend 
this book. 

GALAX ATTACK 

from: Spectral Associates 
141 Harvard Ave. 
Tacoma, WA 98466 
206-565-4607 

System requirements: 16K or 32K system (non-extended 
Basic). 
Supplied on: Cassette tape. Joysticks required. 
Disk compatible: Yes. 
Price: $21.95 

Spectral Associates has come out with another high qual- 
ity arcade game. Galax Attack is another variant of the le- 
gendary "Space Invaders." In this game" there are three dif- 
ferent ship types. Points gained from a hit are doubled if 
the alien ship was attacking when fired upon. The graphics are 
interesting and appropriate. The game maintains a fast 
pace, and has suitable sound effects. Your ship is controlled 
by the right joystick (missiles are fired by depressing the 
joystick button). 

Problems? Just two. I find that the joystick i s  not very 
responsive. In addition, the missiles dropped by the alien 
ships are not very distinctive (they resemble the background 
stars). I suppose one could say that the missiles are 
"camouflaged." In any case, with the exception of these 
two deficiencies, the game i s  quite good. Needless to say, 
the game i s  in machine language and uses high resolution 
graphics. 

Have you noticed the amount of Color Computer 
software around? I am happy to say that it has increased 
dramatically. Radio Shack has continued a slow but steady 
increase in Color Computer software. Far more important, 
however, i s  the increase in independent software and 
hardware sources. When I think back to the software 
available just one year ago, I find the changes quite 
satisfying. Now, a Color Computer user has a large choice 
of software. What about the Color Computer itself? Radio 
Shack has offered virtually no additions to the Color 
Computer. There is still a limit on the maximum memory 
size (32K). Mass storage is, well, not very mass (by today's 
standards, the Color Computer Floppy Disk i s  small pota- 
toes). Radio Shack made its usual unfortunate choice with 
the Color Computer lower case. There are several lower 

continued on page 39 
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* 
c NEW1 NOT REFURBISHED 

* * 

* * 
* Now Available for the Trs 80* * 
* 

Models I and 111 * * * 

Following are some of the features of 

PONY EXPRESS 
Unlimited amount of files 
1400 records on a Model 111 40 track 
diskette 
Fast machine code sort 
Records can be sorted by name, zip code, 
zip and name, zip and address 
Records can be printed on 
labels one to five across 
132 character wide paper 
80 character wide paper 
or with cheshire format 
Print your own return address labels or 
any other one to five line message 
Records can be selected by an unlimited 
amount of selection codes. 
Automatic repeat routines for ease of 
entering records 
Codes can be used instead of titles for 
greater efficiency during input 
Unique correction and deletion routines 
for ease of updating files 
Self-documenting and extensive docu- 
mentation so that anyone can learn how 
to use PONY EXPRESS in less than an 
hour 

* * * Special Introductory Offer C * 
$99.00 * * * Call or Write to * * C 

- * 975 Forest Avenue * 
* 

Lakewood, New Jersey 08701 * * * * (20 1 ) 364-3005 * 
* 
* Master Charge and Visa accepted, 
* add $2.50 Shipping and Handling. 

* N.J. residents add 5% sales tax. 

* 'Trs 80 is a trademark of Tandy Corp. * * 
* Y + * 4 + + + + + + + + + + + + + + + + + + + + + + + 4  

* * 
LETTER QUALITY PRINTER AND TYPEWRITER * 

IN ONE PACKAGE * 
ONLY 

$795 
plus shipping * ,, The BYTEWRITER is a new Olivetti,Praxis electronic typewriter ,+ 

with a micro-processor controlled driver added internally. * 
* No software driver needed. * 

Maybe we goofed by not charging more for a 
DAISY WHEEL PRINTER 
What's wrong with it? 
We guess everyone must be getting used to 
paying over $2000 for a new Daisy Wheel Printer 
and over $1500 for a refurbished Daisy Wheel 
Printer. Anything that costs less must be junk. 
Right? 

WRONG! - - .  * 
The BYTEWRITER is not only cheaper it is better! + 

Following are some of the features of 

4 ' I BYTEWRITER l i 

* Call or Write to * 

* * * * 

* 
* 

* 

975 Forest Avenue * 
* 

Lakewood, New Jersey 08701 * 
* (201 ) 364-3005 * 
* * 
* Master Charge and Visa accepted, I+ 

N.J. residents add 5% sales tax. * 

* 
* Centronics compatible parallel input operates with * * TRS.80, APPLE, IBM and many others * * * 

+ 10, 12, or 15 characters per inch switch , selectable * Interchangeable daisy wheel - many differ- 
ent typestyles readily available 

+ Correctable Electronic Typewriter opera- 
tion with nothing to disconnect 

+ Correctable film or nylon cartridge ribbon 
+ Self test program built in 
+ Only 14 internal moving parts for incredible 

reliability, ease, efficiency and accuracy 
Two keyboard positions for standard Amer- 
ican type or special characters for foreign 
languages 

L 

* * * 
* * 
* 
* 
* 
* 
* 
* 
* 
* 

r) * 



EVERYTHING FOR YOUR TRS-SO*. 
MODEL I, MODEL I1 U MODEL 111 

' TRS-80'" IS a trademark o f  Tandy Corp. 
Al l  orders processed within 24 Hours 

FROM 

. . . . . . . . . .  RACET C O M P U T E S ~ ~  

30-Da money back guarantee 
Add i3.00 f o r  shipping in UPS Areas 
Add $4.00 f o r  C.O.D. or NON-UPS Areas 
Add $5.00 to Canada or Mexico 
Add exact postage to all other countries 

*** ESSENTIAL UTILITY PROGRAMS FOR EVERY TRS-80 OWNER *** 

"'ALL PROGRAMS ARE WRITTEN IN MACHINE LANGUAGE 
" ' A B S O L U T E L Y  NO KNOWLEDGE OF MACHINE LANGUAGE IS N E C E S S A R Y  TO USE A N Y  OF THE U T I L I T Y  PROGRAMS 
"' EACH U T I L I T Y  PROGRAM IS CALLED UP FROM BASlC USING THE SIMPLE BASIC COMMANDS PROVIDED 
"' EACH U T I L I T Y  PROGRAM COMES WITH A RACET COMPUTES INSTRUCTION MANUAL 
"' EACH INSTRUCTION MANUAL INCLUDES SEVERAL E X A M P L E S  OF U T I L I T Y  USAGE 
"' EACH U T I L I T Y  ALLOWS THE USER TO PERFORM CERTAIN BASIC OPERATIONS TEN, T W E N T Y  OR MORE TIMES FASTER THAN THE 

EQUIVALENT BASIC ROUTINE ( F O R  E X A M P L E ,  GSF CAN SORT AN A R R A Y  OF 1000 RANDOM NAMES INTO ALPHABETICAL ORDER IN 
UNDER 9 S E C O N D S ! ! )  

GSF ( G E N E R A L I Z E D  SUBROUTINE F A C I L I T Y )  
SORTS 1000-ELEMENT ARRAYS I N  9SECONDS 
SORTSUPTO 15ARRAYSSIMULTANEOUSLY (MIXEDSTRING, FLOATING POINTAND 
INTEGER) 
SORTSSINGLE OR MULTIPLE SUBSTRINGS AS ASCENDING OR DESCENDINGSORT 
KEYS 
READ AND WRITE ARRAYS TO CASSETTE . COMPRESS AND UNCOMPRESS DATA I N  MEMORY 
MOVE ARRAYS I N  MEMORY 
DUPLICATE MEMORY 
FASTHORIZONTAL AND VERTICAL LINES 
SCREENCONTROLSFORSCROLLING THESCREEN UP, DOWN. LEFT.RIGHTAND FOR 
GENERATING INVERSE GRAPHIC DISPLAYS 
ADDS PEEKSAND POKES (MOD-II VERSION ONLY) 

MODEL-I VERSION.. . . . . . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $25 00 
MODEL-II VERSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $50 00 
MODEL-Ill VERSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $30 00 

KFS-80 (KEYED FILE SYSTEM) 
CREATE ISAM FILES (INDEX SEQUENTIAL ACCESS METHOD) 
ALLOWS INSTANT ACCESS TO ANY RECORD O N  YOUR DISKETTE 
INSTANTLY RETRIEVE RECORDS FROM MAILING LISTS. INVENTORY, ACCOUNTS 
RECEIVABLE OR VIRTUALLY ANY APPLICATION WHERE RAPID ACCESS I S  RE.- 
QUIRED TO NAMED RECORDS 
PROVIDES THE BASlC PROGRAMMER THE ABILITY TO RAPIDLY INSERTOR ACCESS 
KEYED RECORDS IN ONE OR MORE DATA FlLES 
RECORDS ARE MAINTAINED I N  SORTED ORDER BY A SI'ECIFIED KEY 
RECORDS MAY BE INSERTED OR RETRIEVED BY SUPPLYING THE KEY 
RECORDS MAY BE RETRIEVED SEQUENTIALLY I N  SORTED ORDER 
RAPID ACCESS TO ANY FlLE REGARDLESS OF THE NUMBER OF RECORDS 
MULTIPLE INDEX FlLES 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.. $100 00 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MODEL-II VERSION $175 00 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MODEL-Ill VERSION $100.00 

DSM ( D I S K  SORT M E R G E )  
SORT AN 85K DISKETTE I N  LESS THAN THREE MINUTES1 
SORTS LARGE MULTIPLE DISKETTE FlLES O N  A MINIMUM ONE DRIVE SYSTEM 
ALL RECORDS ARE PHYSICALLY REARRANGED-NO KEY FlLES ARE REQUIRED 
SORTS RANDOM FlLES CREATED BY BASIC, INCLUDING FlLES CONTAINING SUB- 
RECORDS SPANNING SECTORS 
SORTS ON ONE OR MORE FIELDS I N  ASCENDING OR DESCENDING ORDER 
FIELDS MAY BESTIRNGS. INTEGER, BINARY INTEGER OR FLOATING POINT . THESORTEDOUTPUTFILEMAYOPTlONALLYHAVEFlELDSDELETED,REARRANGED 
OR PADDED 
SORT COMMANDS CAN BE SAVED FOR REUSE 
SINGLESORT. MEPGE,,OR MIXED SORTIMERGE OPERATIONS MAY BE PERFORMED 
SORTED OUTPUT MAY BE WRITTEN TO A NEW FILE. OR REPLACETHEORIGINAL IN- 
PUT FlLE 

. . . . . . . . . . . . . . . . .  MODEL-I VERSION. . . . . . . . . . . . .  .$75 00 
. . . . . . . . . . . . . . . . .  IJODEL-II VERSION . . . . . . . . . . . .  $150 00 

'*'CDEL-Ill VERSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .$90 00 

MAILLIST ( A  MAILING LIST DATABASE S Y S T E M )  
IDEALLY SUITED FOR ORGANIZATION MAILING LISTS. PERSONAL ADDRESSBOOK. 
OR MAILING LISTS BASED O N  DATES SUCH AS REMINDERS FOR BIRTHDATES OR 
DUES PAYABLE 
USED ISAM (INDEX SEQUENTIAL ACCESS METHOD) FOR RAPID ACCESS TIMES 
YOUR MAILLISTCAN ALWAYS BE SORTED AND MAINTAINED BY UPTO FOURINDEX 
FlLES (FOR EXAMPLE, NAME, ZIPCODE, DATE AND NUMBER) 
MAILLIST ALLOWS UP TO 30 ATTRIBUTES TO BE SPECIFIED ( T 9  BE USED I N  SEL- 
ECTION OF SPECIFIED RECORDS WHEN GENERATING REPORTS OR MAILING 
LABELS 
MAILLISTSUPPORTS BOTH 5 0 R  9-DIGITZIPCODES 
PRINTING MAY BE STARTED OR ENDED AT ANY POINT I N  THELIST THEUSERCAN 
SPECIFY FIELDSOR CODES TO BE PRINTED 
CAPAClTYIS600NAMESF0RM0DEL-I,3500NAMESF0RM0DELll,38,000NAMESF0R 
MODEL II WlTH HARD DISK DRIVE 1200NAMES FOR MODEL Ill 

MODEL I VERSION $75 00 
FvlODEL II VERSION $1 50 00 
MODEL Ill VERSION $75 00 



HSDS HARD DlSK DRIVE SOFTWARE 
MAKES TRSDOS COMPATIBLE WlTH MOST HARD DlSK DRIVES 
ADDS MANY EXTRA FEATURES TO TRSDOS.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $400 00 

COMPROC (COMMAND PROCESSOR) 
AUTO YOUR DlSK TO PERFORM ANY SEQUENCE OF INSTRUCTIONS THAT YOU 
NORMALLY GIVE FROM THE KEYBOARD (FOR EXAMPLE, INSERT THE DISKETTE. 
PRESS THE RESET BUTTON, YOUR COMMANDFILE COULD AUTOMATICALLY SHOW 
YOU THE DIRECTORY, SHOW THE FREE SPACE ON THE DIKSETTE, LOAD A MA- 
CHINE LANGUAGE SUBROUTINE, LOAD BASIC, LOADANDRUNABASIC PROGRAM, 
AND SELECT A GIVEN ITEM ONYOUR MENU ALL WITHOUT TOUCHING THE KEY- 
BOARD!) 

MODEL-! VERSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $20 00 
MODEL-IIIVERSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3000 
NOT AVAILABLE FOR MODEL-II 

DISCAT (DISKETTE CATALOG SYSTEM) 
THlS COMPREHENSIVE DISKETTE CATALOGUINGIINDEXING UTILITY ALLOWSTHE 
USER TO KEEP I'RACK OF THOUSANDS OF PROGRAMS IN A CATEGORIZED LI- 
BRARY ..FILE INCLUDES PROGRAM NAMESANDEXTENSIONS, PROGRAMLENGTH, 
DISKETTE NUMBERS AND FREE SPACE ON EACH DISKETTE KEEP A COMPLETE 
CATALOG OF THE DIRECTORIES ON ALL YOUR DISKETTES IN ALPHABETICAL 
ORDER (SORTED ON EACH DISKETTE OR COMPLETE ALPHABETICAL LIST OF 
PROGRAMS ON ALL YOUR DISKETTES) 

MODEL-! VERSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .$50 00 
MODEL-Ill VERSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .$50.00 
MODEL-II VERSION [SEE MODEL-II UTILITY PACKAGE) 

BLINK (BASIC LINK 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-! VERSION .$25 00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
MODEL-Ill VERSION .$30 00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
MODEL-II VERSION (SEE MODEL-II UTILITY PACKAGE) .$50 00 . . . . . . . . . . . . . . . . . . .  

INFINITE BASIC 
ADDS OVER 80 COMMANDS TO BASIC 

• SORTING STRINGCENTERINGIROTATIONITRUNCATION JUSTIFICATION DATA 
COMPRESSION STRING TRANSLATIONICOPYING SCREEN DISPLAY SCROLL- 
ING MATRIX OPERATIONS SIMULTANEOUS EOUATIONS (THROUGH MATRIX 
INVERSION) DYNAMIC ARRAY RESHAPING 

MODEL-! VERSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .$50 00 
MODEL-Ill VERSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .$60 00 
NOT AVAILABLE ON MODEL-II 

INFINITE BUSINESS 
ADD ON PACKAGE TO INFINITE BASIC (REOUIRES INFINITE BASIC) 
ADDS PACKED DECIMAL ARITHMETIC WITH 127 DIGIT ACCURACY (+.0.'.1) 
COMPLETE PRINTER PAGlhlATlON CONTROLS AUTO HEADERS. FOOTERS AND 
PAGE NUMBERS 
BlNARYSEARCHOFSORTEDANDUNSORTEDARRAYS(INSTANTSEARCH0FAN 
ELEMENT WITHIN AN ARRAY) 
HASH CODES 

MODEL-! VERSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .$30 00 
MODEL-IIIVERSION . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . , . . . . .  . . . . . . . . . . . . . . . . .  $3000 
NOT AVAILABLE ON MODEL-II 

REMODEL-PROLOAD 
THE ULTIMATE RENUMBERING PROGRAM RENUMBERS ALL OR PART OF A PRO- 
GRAM (ALLOWS PARTIAL RENUMBERING IN MIDDLE OF PROGRAMS) 
PARTIAL OR COMPLETE MERGE OF TWO CASSETTE PROGRAMS 

MODEL-! VERSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .$35 00 
MODEL-Ill VERSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .$35 00 
NOT AVAILABLE ON MODEL-II 

COPSYS 
COPY ANDVERIFY ALLMACHINE LANGUAGE (SYSTEM) TAPES WRITTEN IN STAND- 
ARD FORMAT IF YOU BUY A MACHINE LANGUAGE PROGRAM, COPSYS ALLOWS 
YOU TO EASILY COPY THE PROGRAM ONTO ANOTHER CASSETTE AS A BACKUP 

MODEL-! VERSION .$I5 00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MODEL-Ill VERSION .$20.00 

NOT AVAILABLE ON MODEL-II 

:OR DEALER RACET c o ~ ~ u r c s  4 NFORMATION CALL: 

1330 N. GLASSEL. SUITE M. ORANGE CA 92667 
(71 4) 997-4950 

MODEL II SPEEDUP-FAST DlSK I10 
THlS IS AN ENHANCEMENT FOR TRSDOS 2.0 THAT WILL 
RADICALLY DECREASE DISK ACCESS TIME. 

DISKS BOOT FASTER TO DOS 
IMPROVE DlSK I10 UNDER BASlC 

... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MODEL II ONLY .$99 95 

IN 55 SECONDS 
MODEL II FASTBACK - FULL DlSK BACKUP 

IN 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 

, 

MODEL-11 UTILITY PACKAGE 

w 
ESSENTIAL FOR EVERY MOD-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 TlME 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 
XHlT CAN BE USED TO REPAIR A DISKETTE DIRECTORY 
DCS DIRECTOR CATALOG SYSTEM 1.5 A UTILITY FOR THE MANAGEMENT OFUSER 
DISKETTES SETS OF A MULTIPLE DISKETTE DIRECTORY FlLE (WITH UP TO 1200 
INDIVIDUAL FlLE NAMES) ALLOWS SELECTIVELY LISTED OR PRINTED LISTS OF 
DIRECTORY FILES IN COMBINED SORTED ORDER (FOR EXAMPLE, LISTED ALPHA- 
8ETICALI.Y BY DISKETTE OR A COMPOSITE ALPHABCTICAL LlST OF ALL YOUR 
DISKETTESC) 
DEBUG-II 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 
THlS PACKAGE IS A MUST FOR ASSEMBLY LANGUAGE PROGRAMMERS 
INCLUDES THE MICROSOFT EDITOR ASSEMBLERPLUS WITH ENHANCEMENTSFOR 
THE MODEL-II 
A COMPLETE DISASSEMBLER 
SUPERZAP FOR READING AND MODIFY ANY SELECTOR ON A DISKETTE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MODEL-IIONLY $12500 

MOD-II BASIC CROSS REFERENCE UTILITY 
LlST OR PRINT A SORTED CROSS REFERENCE TO ALL NUMBERS OR VARIABLES 
WITHIN A PROGRAM 
LlST OF PRINT ALL LlNE NUMBERS CONTAINING A SPECIFIED STRING OF CHAR- 
ACTERS 

MODEL-II ONLY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $50 00 

"'ALL PRICES AND SPEClFlCATlONS SUBJECT TO CHANGE "* 

END USERS iCuMPUTRUMICSi 
CALL: r r Y l r c E M P ' C A ,  &=-=lIP7',b. i* ' . .T, 

-- 

50 N. PASCACK ROAD 
SPRING VALLEY. NEW YORK 10977 

NEW TOLL-FREE 

24o#Od~h& 
ORDER LlNE 

(OUTSIDE OF N . Y .  STATE) 

LINE (800) 431 -281 8 
(91 4) 425-1 535 ADD $3.00 FOR SHIPPING IN UPS AREAS 

ADD 54.00 FOR C.O.D. OR NON-UPS AREAS 
ADD $5.00 TO CANADA AND MEXICO 
ADD PROPER POSTAGE OUTSIDE OF U.S., 

DEALER INaUlRlES WELCOME CANADA AND MEXICO 



PRACTICAL BUSINESS PROGRAMS 
Steven M. Zimmerman, Ph.D. and Leo M. Conrad 

THE GRAPHICAL METHOD OF LINEAR PROGRAMMING 

FOR SOLVING SIMPLE BUSINESS PROBLEMS 
Copyrighte Zirnrnerrnan and Conrad 1982 

The Graphical method of linear programming i s  both a 
solution procedure for simple problems and a demonstration 
method to aid in the understanding of this type of 
problem. This program draws both line and area graphs 
associated with two dimensional problems. An adaption of 
the Simplex method, published in the September 1982 
issue of this magazine, i s  then used to produce an 
analytical solution to the program. 

The graphical method of linear programming allows the 
business person to make a decision concerning two variables. 
These variables may be relative to any decision the 
business person must make. For example, the number of 
first class salespersons versus the number of trainees to be 
assigned to a particular office, or the amount of a given 
product to stock versus the amount of a second product to 
stock in a retail store, or the dollars to budget for one 
research project versus a second project. 

If you have a problem involving more than two decisions, 
then the Simplex method must be used. The reason the 
graphical method i s  limited to two decisions i s  that we can 
only plot in two dimensions. The graphical method is  
primarly a visualization method and secondly a solution 
procedure. 

A Sample Problem 
Assume you are the owner operator of the local Com- 

puter For Sale Store. You must decide the number of IBM 
Personal Computers and the number of Apple II computers 
you will stock. You know the contribution margin (differ- 
ence between the selling price and the purchase price per 
unit) on the IBM PC i s  $1 500 for a typical unit sold, while 
the contribution margin for the Apple II i s  $1600. 

You are limited by the display and storage space you 
have available to stock only ten computers. In other words, 
the number of IBM computers stocked plus the number of 
Apple computer stocked must be less than or equal to ten. 

In addition, you have a budget problem. Your combined 
credit and cash allows you to stock up to $12,000 worth of 
goods as measured by their purchase price. The cost of a 
typical IBM unit i s  $3,000 while the price of a typical 
Apple II computer i s  $2,500. 

You are working under one more constraint: that you 
must stock a minimum of three IBM computers in order to 
keep the franchise. You assume that you will be able to sell 
all of the units you must stock in a given time period. 

Setting up Our problem 
in terms of Equations 

The objective of the problem is to maximize the sum of 
eke contribution margins. We write the following equation: 

C o n t r i b u t i o n  t i m e s  IBM's  + C o n t r i b u t i o n  t i m e s  A p p l e s  
M a r g i n  M a r g i n  

$1 ,500 I + $1,600 A 

This equation is called the objective function. 
The constraints are first stated in words and then as 

equations: 
Number of IBM's plus Number of Apples less than or 

equal to room 

I + A <= 10 

Cost times IBM's Plus cost times Apples is less than or 
equal to budget. 

$3,000 * I + $2,500 * A <= $12,000 

The last constraint i s  that you must stock at least three 
IBM PC's: 

l 4 I + 0 * A > = 3  

Using the Program 
The program may solve both maximization problems, 

like the example, and minimization problems. In the case 
of maximization problems, all constraints must be less than 
or equal to, and in the case of minimization, all constraints 
must be greater than or equal to. In our sample problem all 
constraints fit the pattern except the last one. 

In order to make the last constraint relative to stocking a 
minimum number of IBM PC's, we multiply both sides of 
the equation by -1 to turn the sign around. The constraints 
now look like the following: 

The equation looks strange, but i t  will work, and that i s  
what counts. 

We are now ready to run the program. The first thing 
seen on the screen is: 

GRAPHICAL METHOD OF LINEAR PROGRAMMING 
DEVELOPED BY: 
STEVEN M. ZIMMERMAN, PH. D. 
LEO M. CONRAD 1982 
OBJECTIVE FUNCTION A * X1 + B * X2 . . . INPUT A & B? 

X I  i s  used for the first variable, in our case the number 
of Apple II computers, and X2 i s  used for the second 
variable, the number of IBM PC's. The value of A is the 
contribution margin for IBM computers, $1,500, and the 
value for B is $1,600 the contribution margin for Apple 

continued on page 30 
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1 MULTIDOS Model Ill 
b Now Available ! 

t WHAT DO YOU USE YOUR TRS-80~ For? 
k 

i * Word Processing ? MULTlDOS w~ll permlt you to grab a forrnatted dlskette shove 11 Into a track compat~ble dr~ve and wr~te to 11 - no matter 11 11 IS slngfe dens~ty double 

dens~ty or DBLDOS" dens~tv Thls 1s poss~ble because of MULTIDOS' automatic dens~ty recognltlon whlch Includes d~skettes formatted by 

DBLDOS" - s~m~la r  to NEWDOS/BO 2 0 

' * Basic Programming ? 
: "MULTIDOS' BASIC IS  unequafed. In both features and slze, among TRS-8OeD1sk Bas~cs. 

- Paul Wiener 1982 

: Included IS B BASICICMD wh~ch has all of the "BOSS" slngle step and trace features Now 
you can Insert 'break polnts toturn onloff the traceandlor slngle stepplng In your BASIC pro- 

. gram Now you can save Ihe screen as forrnatted and look al var~ablevalues Anerward return 
' 

the screen as before and contlnue your BASIC program 

' * Whatever - MULTIDOS Is Easy To Learn, Easy To Use 
, DOS commands may be repeated even multiple DOS commands Systems u t ~ l ~ t ~ e s  never 

requlre more than 2 keystrokes wer query 

: Now That's Easv! To Make It Easier There is a ' H e l ~  File'! 

MULTIDOS 
Model I or Model Ill 

Only $ 7 ~ ' ~  1 
( W a t c h  t h e  C o m ~ e t i t i o n  Souirm!) I 

! MULTIDOS Now Available From 
WARLOCK WAREHOUSE 
1691 EaSon Pontiac MI 48054 

(3131 673~2224 or (3131 673~8700 Cosmopolitan Electronics Corporation COD - Cash or Cert~f ied Check 

P 0 BOX 234 PLYMOUTH. MI 48170 
Allow 2 weeks For 

- AND - Personal Checks To Clear 

POWERSOFT 
1 1500 Slemmons Fun/ Suile 125 

Dallas Texas 75229 
(2141484-9428 - 

(31 3) 397-31 26 
Dealer Inquiries Welcomed - 

ADD $3 W 
Shlpplng a Handl~ng 

Michigan Residenls 
Include 4% Sales Tax 

$12 
MI~I-system for BASIC programs only. 
EasyLoad 1000 baud for Mod 1.2200 baud 
for Mod 3. Many - ~ w ~ c o s  features. 
KWlNK (~odet  I, 4kJBk) $15 
Makes stand-alone fast-loading (2x-6x) 
coples of any standard 500 baud "SYS- 
TEM" program. (At 6x. 3 m~nute program 
loads in 44 sec!) 
KLOAD ( M ~ I I )  $15 
Similar ~ ~ ' K w I N K ,  but for BASIC pgmsonly. 
(Specify 16-32-48k) 
KLOAN (mod 3. i m a )  $12 
Makes 500 or 1500 baud copy of any other 
standard 'system' pgm. 

KWlK Software 
BOX 328 
Bolivar. MO 65613 - , Phone (417) 326-7154 

C a I  e~muf nwnbu lrl10 Dm nms 

CASSEllE EJECTS 6 
INTO YOUR HANO 4 
PUTS COUNTER 4 
IN FULL VIEW 

I am dw lor lnlo n a& U S ord@rs oasmad Ad M lor Mn m n m u a  

Model LL- 1. Great rttle economy loader for 
the Model 1. $14 99 
Modal LSS. Sold scete SOFTROL (t) elirm- 
nates swltch-h~ts (2) Push button and slide 
swltch contra1 of CTR motor makes tape 
pos~t~onlng a snap w~thout plug pullrng. 
(3) Cush~oned motor-off delay pulls end of 
programs past CTR ptnch ro!len. . .no 
plnch-hds. plus (4) autornat~cally gaps 
between saved programs For all standard- 
plug recorders and computers. 518 99 

I I W I I P J D L M B R  

. . . . .  m l y s  . . . . .  #d T'HN 325 11. H w ~  65 

P.0 Drawer429 
Buflalo. MO 65622 
(417) 345 7b43 - 
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PRACTICAL BUSINESS PROGRAMS INCREMENT ( l o o + )  ? 

continued from page 28 
Next on the screen will be: 

computers. We input 1500,1600 as the answer to  the 
above question. P R I N T E R  ( Y / N )  ? 

Next on the screen will be: 

FOR M A X I M I Z A T I O N  A L L  CONSTRAINTS MUST B E  A q X l  + B V 2  <=Z 
FOR M I N I M I Z A T I O N  A L L  CONSTRAINTS MUST B E  A"X1 + B q X 2  >=Z 
THE N O N - N E G A T I V I T Y  C O N S T R A I N T  FOR A L L  V A R I A B L E S  ASSUMED 
1 M A X I M I Z A T I O N ,  OR 2  M I N I M I Z A T I O N  ? 

We have not spoken of the built-in constraint that all 
variables must result in answers which are greater than 
equal to 0. In business problems, this i s  a common 
limitation, and we have selected a solution procedure with 
this limitation built in. 

We have designed our printer copying routines for 
printers without graphic abilities. The screen results are 
much better than you can get from such printers. The 
results are of value and useful for reports if care i s  taken to 
select the scales to  fit the abilities of the printers. We will 
assume that you have a printer, that i t  i s  running, and that 
you wish to have printer output of the results. In actual use 
we recommend that you spend some time in getting the 
scales set on the screen before using the printer to copy 
results. 

The next question is: 
Since our objective i s  t o  maximize profit, we type 1 and 

hit ENTER. 
T I T L E  & DATE ? 

Next on the screen is: We make it a practice to  identify and date all output 
which i s  sent through the printer. Put in any title and date 

NUMBER OF C O N S T R A I N T S  7 you wish. The date should be put in the form of MO/DA/YR. 
The next question is: 

There are three constraints. One due to  room, one due 
to  budget, and one due to  contract comment. We type 3 CGPY LENGTH ( 3 , 6 )  7 

and hit the ENTER key. We have two copy routines in the program. Depending 
The next question is: on the detail needed, you may prefer one to  the other. Try 

C O E F F I C I E N T S  OF X 1  AN0 X 2  <= OR >= Z ? 

The values of the three constraints are: 

E q u a t i o n  # C o e f f i c i e n t  o f  C o e f f i c i e n t  o f  C o n s t a n t  
X 1  I B M ' s  X 2  A p p l e s  

1 1 1 10 
2 3000 2 5 0 0  1 2 0 0 0  
3 - 1 0 - 3  

The above question will appear three times. We answer 
with the riumbers in the table above. When complete, we 
see this on the screen: 

UPPER L I M I T  OF X 1  ? 

The program i s  designed to  handle a large variety of 
problems. You the user must select the scale which gives 
you the best picture for the problem under study. We have 
designed the program to recycle, so as to  allow the user to  
try different scales to  obtain the best picture for the 
purpose of the analysis. In this case we selected 10 as the 
upper value of X I ,  because this i s  where the line for the 
maximum number of computers to be stocked crosses the 

both just to  see what happens. We used 3 in our sample 
run. 

Next on the screen will be: 

AREA OR L I N E  P I C T U R E  7 

Two graphing routines are available. One plots the 
constraints as a line, and the other whites out the area 
where the constraint restricts the solution from occuring. 
We have found both pictures useful at different times. I t  i s  
possible to end up with a screen which has been completely 
whited out when selecting the AREA option. If this 
happens, we say the solution i s  degenerate, or there i s  no 
feasible solution to  the problem. 

We typed AREA at this time in our sample run and 
watched the picture being drawn. We almost had a 
unfeasible problem with the consiraints we had defined in 
our sample problem. As you watch the picture being 
drawn, note how the first constraint is completly dominated 
by the second constraint. The amount of room available to 
stock computers i s  more than it needed. 

After the picture has been drawn and a copy made by 
your printer, you are told to hit ENTER to continue. Do so 
and you will see on the screen: 

Apple axis. In a similar manner we selected 10 as the 
answer for the next question. A C T I O N  MENU 

G NEW GRAPH 
UPPER L I M I T  OF X 2  ? R RECYCLE 

The next question is relative to the frequency of plotting S S I M P L E X  S O L U T I O N  

the graphs. If you select too small a number, the graph will S E L E C T I O N  ? 
- .  

be skimpy; if you slect too large a number, the amount of As noted, you are now able t o  redraw your picture again 
time needed to draw the picture will be very long. Start and again in order to  select the best picture for the 
with the specification of 100 for this variable and then try problem under study. You may also recycle or use the 
different values to  see which approach fits your needs the built-in Simplex procedure for solving the problem analyti- 
best. cally. We selected this option, and now we will examine 
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the final simplex tableau which results. 
The tableau looks like the following: 

SOLUTION OPTIMAL 
X 1 X2 S 1  S 2  S 3  

S 1  0.00 0.00 1.00 - 0 . 0 0  0.00 5 . 8 0  
X I  1.00 1 . 2 0  0.00 - 1 . 0 0  0.00 3 . 0 0  
X2 0.00 1.00 0.00 0.00 1 . 2 0  1 . 2 0  

0.00 0.00 0.00 0 . 6 4  4 2 0 . 0 0  % 6 4 2 0 . 0 0  
X 1  = 3 
X2 = 1 . 2  
I F  AN X DOES NOT APPEAR I T  I S  ZERO 
VALUE OF OBJECTIVE FUNCTION 6 4 2 0  

In the case of a maximization problem, the solution i s  
found by looking down the first column for X I  and X2. In 
this case both are found. This means that both computers 
should be stocked. The number of IBM computers which 
maximize the contribution margin i s  3.0. The number of 
Apple computers i s  1.2. This means three IBM computers 
should be stocked and either one or two Apples. In 
mathematical problems contraints are fixed. In real life 
constraints are approximate. The two alternate decisions 
may be examined and the question reviewed. 

Warning-Nothing's Perfect 
The program's analytical solution i s  based on a Simplex 

algorithm, which i s  a step-by-step procedure for solving 
this problem. The Simplex algorithm i s  subject to a 
condition called "degenerate." When this condition exists, 
the algorithm will recycle forever or yield a false solution, 
not taking one or more of the constraints into account. 
Sometimes you can get around this condtion and obtain a 
useful result by putting the variables into the computer in a 
different order, or changing the order of the constraints. 
The solution will st i l l  be degenerate, but you will be able 
to obtain a workable result. 

The degenerate condition i s  not the same as an impossible 
set of constraints. Degeneracy may exist even when a 
solution i s  possible. If the constraints are put in such that 
no solution i s  possible, the algorithm will also give unusable 
results. The graphical picture will tell you what i s  happening 
in this case. 

10 CLEAR 5 0 0 :  CLS: REM 'LPGRAPH 
2 0  CLS: PRINT  "GRAPHICAL METHOD OF L INEAR PROGRAMMING": 
PRINT  " C o p y r i g h t  " :  PRINT  "STEVEN M. ZIMMERMAN,PH.D. 'I: I=@ 
3 0  PRINT  "LEO M. CONRAD 1 9 8 2 "  
4 0  INPUT "OBJECTIVE FUNCTION A * X 1  + B* X 2  . . . INPUT A & 
B" ;A ,B  
5 0  GOT0 6 2 0  
6 0  INPUT "NUMBER OF CONSTRAINTS1';NE:CGNE: FOR 1=1 TO NE: 
INPUT "COEFFICIENTS OF X 1  AND X2 <= OR >= Z 1 ' ; A ( I )  , B ( I )  , C ( I )  
NEXT 
7 0  INPUT "UPPER L I M I T  OF Xll';TX:SX=O 
8 0  INPUT "UPPER L I M I T  OF X2" ;TY:  SY=0 
9 0  INPUT "INCREMENT ( l a@+- ) I1  ; JJ: INPUT "PRINTER (Y/N)" ; P$:  
I F  P$="YM THEN INPUT " T I T L E  & DATEM;T$,D$: INPUT "COPY LENGTH 
( 3 , 6 ) " ; C L  
100 INPUT "AREA OR L I N E  PICTUREM;AL$ 
110 CLS: FOR I=@ TO 4 3 :  S E T ( 2 2 , I )  :NEXT 
1 2 0  FOR I = 2 2  TO 1 2 5 :  S E T ( I , 4 3 )  :NEXT 

data base manager. 

Data-Writer can be used 
with your word processor or by 

itself as a complete stand-alone 
system for managing textual and 

numeric data. 

rf/ Use for order tracking, client billing, 
expense recordkeeping, operational 

reporting with totals and subtotals, form 
letter production to a large list or a subset, 
mailing list maintenance and other business 
and personal applications. Data-Writer's ease 
of use appeals to secretaries. 

Data Entry program to create your data base or add 
records to an existing data base. It has error checking fea- 
tures and supports both fixed and variable length fields. 

Machine-language File Editor lets you edit your data 
base without an independent word processor. Or, if 
you prefer, use your own word processor (Electric Pencil, 

, Lazy Writer, Newscript or Scripsit) to create and edit 
your data base. 

Field Manager that lets you add, delete, re-order or ap- 
pend fields and merge or split data bases, 

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 includes an in-memory scratch pod to store temporary 
values. 

Two-level Sort that enables you to sort on any field, with- 
out having previously designated it as a key. 

Mailing Label program that allows you to print multiple 
labels from one to four across and to insert a fixed mes- 
sage on every label, 

Machine-language Form Letter processor that allows 
you to insert data from your data base into a form letter 
or contract, Store the text for use later, 

Report Generator for columnar tabulations with auto- 
matic headings, pogination. totals and subtotals, and 
sophisticated formatting control. 

Powerful Select-If command that lets you definea subset 
of your data base. 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 aid when 
designing a report. 

, Data-Writer is both powerfui and easy to use. 'Why 
hasn't someone done this before!" 
For the TRS-80 Model 1/111 (48K. 2 pk drives. lower case re- 
quired). Available from SoftwareOptions, 19 Rector Street, 
New York. N.Y. 10006. 212-785-8285. Toll-free order line: 
800-221-1624. Price: $125. (plus $3 per order shipping and 
handling), New York State residents add sales tax. Visa/ 
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1 3 0  I = 7 :  FOR J = 6 4  TO 8 3 2  STEP 1 2 8 :  I=I- 1 :  P R I N T  @ J ,  
( S Y + I * ( T Y - S Y ) / 6 )  ; : NEXT 
1 4 0  I=- 1 :  FOR J = 9 7 0  TO 1 0 1 5  STEP 9 :  I=I+l: P R I N T  @J, 
( S X + I * ( T X - S X ) / 5 ) ;  : NEXT 
1 5 0  GOT0 1 8 0  
1 6 0  P R I N T  @ 2 2 ,  "PRESS ENTER T O  CONTINUE" ;  
1 7 0  Q$=INKEY$:  I F  Q$="" THEN 1 6 0  E L S E  6 8 0  
1 8 0  S = ( T X - S X ) / J J  
1 9 0  I F  AL$="AREAn THEN 2 5 0  
2 0 0  FOR 1=1 TO N E : H H = l :  FOR X=SX TO TX STEP S : Y = 9 9 9 9 9 9 :  
I F  B ( I ) < > O  THEN Y=-A(I)/B(I)*X+C(I)/B(I) :REM T H I S  I S  THE 
CONSTRAINT EQUATION 
2 1 0  E = 2 3 + ( ( X - S X ) /  ( T X - S X ) ) ' 9 3 :  F = 4 0 -  ( ( Y - S Y ) / ( T Y - S Y ) ) * 3 7  : 
I F  E>5 AND E < 1 2 6  THEN I F  F>O AND F < 4 3  S E T ( E , F )  
2 2 0  I F  E<5 OR E > 1 2 6  OR F<@ OR F > 4 3  P R I N T  @ 6 1 , " " * " . .  I .  

FOR L = l  TO 3 : R = R N D ( l B j ) :  NEXT L :  P R I N T  @ 6 1 ,  " "; 
2 3 0  I F  A ( I ) < > O  AND HH=1 THEN H = I N T ( X ) :  I F  B ( I ) = 0  AND 
H = I N T ( C ( I ) / A ( I ) )  THEN FOR H=0 TO 4 2 :  S E T ( E , H ) :  NEXT H:HH=0 
2 4 0  NEXT X, I: GOT0 4 9 0  
2 5 0  I F  M%=2 THEN 3 7 0  
2 6 0  FOR 1=1 TO N E : H H = l :  FOR X=SX TO TX STEP S : Y = 9 9 9 9 9 9 :  
I F  B ( I ) < > O  THEN Y=-A(I)/B(I)*X+C(I)/B(I) :REM T H I S  I S  THE 
CONSTRAINT EQUATION 
2 7 0  E = 2 3 + ( ( X - S X ) / ( T X - S X ) ) * 9 3 : F = 4 0 - ( ( Y - S Y ) / ( T Y - S Y ) ) * 3 7 :  
I F  E>5 AND E < 1 2 6  AND F>O AND F < 4 3  AND B ( I ) > = 0  AND C ( I ) > O  
S E T ( E ,  F) : FOR RX=F TO 0 STEP - 1 : S E T ( E ,  RX) : NEXT : GOT0 3 6 0  
2 8 0  I F  Y<0 AND B ( I ) e O  AND C ( I ) > O  : FOR RX=43 TO 0 STEP - 1 :  
S E T ( E ,  RX) : NEXT : GOT0 3 6 0  
2 9 0  I F  E>5 AND E < 1 2 6  AND F>O AND F < 4 3  AND B ( 1 ) - 0  AND C ( I ) < @  
S E T ( E ,  F )  : FOR RX=F TO 4 3  : S E T ( E ,  RX) : NEXT : GOT0 3 6 0  
3 0 0  I F  B ( I ) = 0  AND A ( I ) < > O  AND X > ( C ( I ) / A ( I ) )  AND C ( I ) < 0  THEN 
P R I N T  @ 6 1 ,  "***". , . . FOR L = l  TO 3 :R=RND(100)  : NEXT : P R I N T  @ 6 1 ,  
" 'I; : GOT0 3 6 0  
3 1 0  I F  B ( I ) = 0  AND A ( I ) < > O  AND X < ( C ( I ) / A ( I ) )  AND C ( I ) > O  THEN 
P R I N T  @ 6 1 ,  ""*". , . . FOR L = l  TO 3 :  R = R N D ( 1 0 0 ) :  NEXT : P R I N T  @ 6 1 ,  
" " ;  : GOT0 3 6 0  
3 2 0  I F  Y>O AND Y<TY THEN I F  E<5 OR E > 1 2 6  OR F<0 OR F > 4 3  THEN 
FOR RX=42 TO 0 S T E P - 1 :  SET(E,RX)  : NEXT:  GOT0 3 6 0  
3 3 0  I F  A ( I ) < > O  AND HH=1 THEN H = I N T ( X ) :  I F  B ( I ) = 0  AND 
H = I N T ( C ( I ) / A ( I ) )  THEN FOR H=0 TO 4 2 :  S E T ( E , H ) :  NEXT H:HH=O 
3 4 0  I F  Y<TY OR B ( I ) = 0  THEN I F  Y>O AND A ( I ) < > O  THEN FOR RX=0 
TO 4 3 :  S E T ( E ,  RX) : NEXT:  GOT0 3 6 0  
3 5 0  I F  C ( I ) < @  AND Y>O AND A ( I ) < > O  THEN FOR RX=0 TO 4 3 :  
S E T ( E ,  RX) : NEXT 
3 6 0  NEXT X, I : GOT0 4 9 0  
3 7 0  REM FOR M I N I M I Z A T I O N  AREA P L O T T I N G  
3 8 0  FOR I=l TO N E : H H = l :  FOR X=SX TO TX STEP S : Y = 9 9 9 9 9 9 :  
I F  B ( I ) < > O  THEN Y=-A(I)/B(I)'X+C(I)/B(I) :REM T H I S  I S  THE 
CONSTRAINT EQUATION 
3 9 0  E=23+( (X-SX) / (TX-SX) ) '93 :  F = 4 0 - ( ( Y - S Y ) / ( T Y - S Y ) ) * 3 7 :  
I F  E>5 AND E < 1 2 6  AND F>O AND F < 4 3  AND B ( I ) > O  AND C ( I ) > O  
S E T ( E ,  F)  : FOR RX=F TO 4 3  : S E T ( E ,  RX) : NEXT:  GOT0 4 8 0  
4 0 0  I F  E>5 AND E < 1 2 6  AND F>O AND F < 4 3  AND B ( 1 ) - 0  AND C ( I ) < @  
THEN S E T ( E , F ) :  FOR RX=F TO 0 STEP -1  : S E T ( E , R X ) :  NEXT:  
GOT0 4 8 0  
4 1 0  I F  B ( I ) = 0  AND A ( I ) < > O  AND X < ( C ( I ) / A ( I ) )  AND C ( I ) > O  THEN 
FOR RX=42 TO 0 S T E P  - 1: S E T ( E ,  R X ) :  NEXT:  GOT0 4 8 0  
4 2 0  I F  B ( I ) = 0  AND A ( I ) < > O  AND X > ( C ( I ) / A ( I ) )  AND C ( I ) < 0  THEN 
FOR RX=42 TO 0 STEP -1: S E T ( E ,  RX) : NEXT:  GOT0 4 8 0  
4 3 0  I F  Y>O AND Y<TY THEN I F  E<5 OR E > 1 2 6  OR F<0 OR F > 4 3  THEN 
P R I N T  @ 6 1 ,  "***Ib. , . . FOR L = l  TO 3 : R = R N D ( l D @ ) :  NEXT L :  P R I N T  @ 6 1 ,  
" 'I; : GOT0 4 8 0  

4 4 0  I F  Y>O AND B ( I ) > O  AND C ( I ) > O  : FOR RX=43 TO 0 STEP - 1 :  
S E T ( E ,  RX) : N E X T :  GOT0 4 8 0  
4 5 0  I F  Y<TY AND Y>O AND B ( I ) < O  AND C ( I ) < O  : FOR RX=43 TO 0 
STEP - 1 : S E T ( E ,  RX) : NEXT:  GOT0 4 8 0  
4 6 0  I F  Y<TY AND A ( I ) < 0  AND B ( I ) < O  AND C ( I ) < @  : FOR RX=43 TO 0 
STEP -1: S E T ( E , R X ) :  NEXT:  GOT0 4 8 0  
4 7 0  I F  Y>O AND Y<TY AND B ( I ) < > O  THEN FOR RX = 0 TO 4 3 :  
S E T ( E ,  RX) : NEXT 
4 8 0  NEXTX, I 
4 9 0  I F  P$<>"YN THEN 1 6 0  
5 0 0  L P R I N T  " " 
5 1 0  L P R I N T  " T I T L E :  " ; T $ :  L P R I N T  "DATE:  " ;  D$ 
5 2 0  F F $ = " M A X I M I Z A T I O N N  : I F  M%=2 THEN F F $ = " M I N I M I Z A T I O N N  
5 3 0  L P R I N T  F F $ :  L P R I N T  " " :  L P R I N T  " THE O B J E C T I V E  FUNCTION 
I S  " ; A ; "  * X 1  + N;B;N * )" " 
5 4 0  L P R I N T  " THE CONSTRAINTS ARE " :  FOR 1=1 TO N E :  L P R I N T  
'I I b ; A ( I ) ; "  * X 1  + " ; B ( I ) ; "  * X 2  " ; F Z $ ; "  " ; C ( I ) :  NEXT I :  
SP=2: I F  CL=6 THEN SP=1 
5 5 0  E $ = " # # # , # # # . # # # " :  FOR 1=3 TO 4 3  STEP SP:  J = 4 2 - I :  
I F  I < 4 3  THEN L P R I N T  U S I N G  E$;  ( S Y + J Q ( T Y - S Y ) / 3 9 )  ; : 
5 6 0  FOR X=0 TO 100 STEP 1 . 6 :  REM CHANGE 100 TO 1 2 7  ON L I N E  
P R I N T E R  I 1  
5 7 0  I F  P O I N T ( X , I )  THEN L P R I N T  " * " ; E L S E  L P R I N T  " "; 
5 8 0  NEXT X: L P R I N T  " " :  NEXT I 
5 9 0  FOR I = @  TO 6 : G ( I + l ) = S X + I * ( T X - S X ) / 5 :  NEXT 
6 0 0  E$=" ###, ### . ### ###, ### . ### ### ,  ### .  ###  

# # # , # # # . # # #  # # # , # # # . # # #  ### ,### .###"  : L P R I N T  U S I N G  E$; 
G ( 1 )  , G ( 2 )  , G ( 3 )  , G ( 4 )  , G ( 5 )  : GOT0 1 6 0  :REM ADD G ( 6 )  FOR L I N E  
P R I N T E R  I 
6 1 0  P R I N T  " S I M P L E X  SOLUTIONS TO L I N E A R  PROGRAMMING PROBLEMS" 
6 2 0  PRINT "FOR MAXIMIZATION ALL CONSTRAINTS" ASSUMED TO BE 
A * X 1  + B*X2 <=Z" 
6 3 0  P R I N T  "FOR M I N I M I Z A T I O N  A L L  CONSTRAINTS ASSUMED TO B E  
A * X 1  + B*X2 >=Z" 
6 4 0  P R I N T  "THE N O N - N E G A T I V I T Y  CONSTRAINTS FOR A L L  V A R I A B L E S  
ASSUMED" 
6 5 0  I N P U T  " 1 M A X I M I Z A T I O N - O R  2 M I N I M I Z A T I O N  ";MX: I F  M%<1 OR 
MX>2 THEN 6 5 0  
6 6 0  FZ$=">=": I F  M%=l THEN FZ$="<=" 
6 7 0  GOT0 6 0  
6 8 0  C L S :  P R I N T  " A C T I O N  MENU": P R I N T  " G NEW GRAPH": 
P R I N T "  R R E C Y C L E " : P R I N T n  S S I M P L E X  
SOLUTION"  
6 9 0  I N P U T  " S E L E C T I O N  " ; S S $ :  C L S :  I F  SS$="SN THEN 7 3 0  
7 0 0  I F  SS$="Rb' THEN 2 0  
7 1 0  I F  SS$="GN THEN 7 0  
7 2 0  GOT0 6 8 0  
7 3 0  V%=2 
7 4 0  R%=C%+l 
7 5 0  CCX=V%+C%+l 
7 6 0  I F  M%=2 THEN R%=V%+l 
7 7 0  X l ( l ) = A :  X 1 ( 2 ) = B  
7 8 0  I F  M%=2 THEN 8 6 0  
7 9 0  FOR J = l  TO VX 
8 0 0  X(C%+l ,  J ) = - X l ( J )  
8 1 0  NEXT 
8 2 0  FOR J=V%+l TO V%+C%+l 
8 3 0  X(C%+l ,  J ) = 0  
8 4 0  NEXT 
8 5 0  GOT0 9 0 0  
8 6 0  FOR 1=1 TO V% 
8 7 0  X ( I , V % + C % + l ) = X l ( I )  
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8 8 0  NEXT I 
8 9 0  X ( V % + l  ,VW+C%+1)=0 
9 0 0  FOR 1=1 TO C% 
9 1 0  X l ( l ) = A ( I )  : X 1 ( 2 ) = B ( I )  : X 1 ( 3 ) = C ( I )  
9 2 0  I F  M%=l THEN 9 8 0  
9 3 0  FOR K = l  TO V% 
9 4 0  X ( K ,  I ) = X l ( K )  
9 5 0  NEXT K 
9 6 0  X ( V % + l ,  I ) = - X 1  ( V % + l )  
9 7 0  GOT0 1 0 2 0  
9 8 0  FOR K = l  TO V% 
9 9 0  X ( I , K ) = X l ( K )  
1000 NEXT K 
l a l a  x ( ~ , c c x ) = x i ( v ~ + i )  
1 8 2 0  NEXT I 
1 0 3 0  FOR I=l TO R % - 1  
1 8 4 0  I F  MW=2 THEN 1 0 9 8  
1 8 5 0  FOR K=V%+1 TO C C % - 1  
1 8 6 0  I F  I = K - V %  THEN L E T X ( I , K ) = l  
1 8 7 0  NEXT K 
1 0 8 0  GOT0 1 1 2 0  
1 8 9 0  FOR K=C%+l TO CC%- 1 
l l a @  I F  I = K - C %  THEN L E T  X ( I , K ) = l  
1110 NEXT K 
1 1 2 0  NEXT I 
1 1 3 0  I F  P$="Ya THEN P$="HU E L S E  P$="CU.  
1 1 4 0  I F  MW=1 THEN 1 2 5 0  
1 1 5 0  FOR J=1 TO C% 
1 1 6 0  C L $ ( J ) = " S C ' + C H R $ ( J + 4 8 )  
1 1 7 0  NEXT J 
1 1 8 0  FOR J=CW+l TO C%+V%+l 
1 1 9 0  CL$(J)="X"+CHR$(J-CW+48) 
1 2 0 0  NEXT 
1 2 1 0  FOR I=l TO R W - 1  
1 2 2 0  RL$ ( I ) = " X " + C H R $ ( I + 4 8 )  
1 2 3 0  NEXT 
1 2 4 0  GOT0 1 5 8 0  
1 2 5 0  FOR J = 1  T O  V% 
1 2 6 0  C L $ ( J ) = " X " + C H R $ ( J + 4 8 )  
1 2 7 0  NEXT 
1 2 8 0  FOR J=V%+l TO CCW-1 
1 2 9 0  CL$(J)="SU+CHR$(J-V%+48) 
1 3 0 0  NEXT J 
1 3 1 0  FOR I=l TO R % - 1  
1 3 2 0  R L $ ( I ) = " S N + C H R $ ( I + 4 8 )  
1 3 3 0  NEXT I 
1 3 4 0  GOT0 1 5 8 0  
1 3 5 0  CL$(D)="  " : R L $ ( R X ) = "  " 
1 3 6 0  ZP$=" ###.## " 
1 3 7 0  AP$=" % W " 
1 3 8 0  FOR J = 0  TO CCW- 1 
1 3 9 0  P R I N T  U S I N G  A P $ ; C L $ ( J ) ;  : I F  P$="HU L P R I N T  U S I N G  AP$;  
C L $ ( J ) ;  
1 4 8 0  NEXT:  P R I N T :  I F  P$="HU THEN L P R I N T  " " 
1 4 1 0  FOR 1=1 TO R%:REM P R I N T  RESULTS SUBROUTINE 
1 4 2 0  FOR J = l  TO CCX 
1 4 3 0  I F  J = l  THEN P R I N T  U S I N G  A P $ ; R L $ ( I ) ; :  I F  P$="HU THEN 
L P R I N T  U S I N G  A P $ ; R L $ ( I )  ; 
1 4 4 0  P R I N T  U S I N G  Z P $ ; X ( I , J ) ;  
1 4 5 0  I F  P$="HU THEN L P R I N T  USINGZP$;  X ( 1  , J ) ;  
1 4 6 0  NEXT J 
1 4 7 0  P R I N T  

1 4 8 0  I F  P$="HU THEN L P R I N T  " " 
1 4 9 0  NEXT I 
1 5 0 0  I F  M%=2 THEN 1 5 4 0  
1 5 1 0  FOR 1=1 TO R%: I F  L E F T $ ( R L $ ( I ) ,  1 ) = " X U  THEN P R I N T  
R L $ ( I ) ,  " = " ; X ( I  , C C % ) :  I F  P$="HU THEN L P R I N T  R L $ ( I )  , "=";  
X(1 ,CCW) 
1 5 2 0  N E X T :  P R I N T  " I F  AN X DOES NOT APPEAR I T  I S  ZERO":  
I F  P$="HU THEN L P R I N T  " I F  AN X DOES NOT APPEAR I T  I S  ZERO" 
1 5 3 0  GOT0 1 5 6 0  
1 5 4 0  FOR I = N E + l  TO CCW-1:  P R I N T  C L $ ( I ) , " = " ; X ( R % , I ) :  I F  P$="HU 
THEN L P R I N T  C L $ ( I )  , "=" , X ( R % ,  I )  
1 5 5 0  NEXT 
1 5 6 0  P R I N T  " V A L U E  OF O B J E C T I V E  FUNCTION " ; X ( R % , C C % ) :  I F  
P$="HU THEN L P R I N T  " V A L U E  OF O B J E C T I V E  FUNCTION " ; X ( R % , C C % )  
1 5 7 0  RETURN 
1 5 8 0  REM START OF A N A L Y S I S  
1 5 9 0  REM N E G A T I V E  I N D I C A T O R ?  
1 6 0 0  N=0 
1 6 1 0  FOR J = 1  TO CC%- 1 
1 6 2 0  I F  X(R%,J)<O THEN L E T  N = l : J J = J :  GOT0 1 6 6 8  :REM J J  I S  
P I V O T A L  COLUMN 
1 6 3 0  NEXT J 
1 6 4 0  P R I N T  " O P T I M A L  SOLUTION " :  I F  P$="HU THEN L P R I N T  
" O P T I M A L  SOLUTION"  
1 6 5 0  GOSUB 1 3 5 0  : I N P U T  "ENTER T O  RECYCLE FROM STARTU;DD$:  
GOT0 10 
1 6 6 0  M = 9 9 9 9 9 9 9 :  REM S E L E C T I N G  ROW 
1 6 7 0  FOR I=l TO 2 % - 1  
1 6 8 0  I F  X ( 1 ,  J J ) = O  THEN X 1 ( 1 ) = 9 9 9 9 9 9 9 9 9 :  GOT0 1 7 0 0  
1 6 9 0  X l ( I ) = X ( I  , C C % ) / X ( I ,  J J )  
1 7 0 0  I F  X ( I , J J ) < = D  THEN 1 7 2 0  
1 7 1 0  I F  X l ( I ) < M  THEN M = X l ( I ) : I I = I : R E M  P I V O T A L  ROW 
1 7 2 0  NEXT I 
1 7 3 0  P V = X ( I I , J J )  
1 7 4 0  FOR J=1 TO CC%:REM D I V I D E  I T H  ROW OLD BY P I V O T  
1 7 5 0  X ( I I , J ) = X ( I I , J ) / P V  
1 7 6 0  NEXT 
1 7 7 0  R L $ ( I I ) = C L $ ( J J )  :REM RELABEL ROW 
1 7 8 0  FOR 1=1 TO R% 
1 7 9 0  I F  I=II THEN NEXT I: GOT0 1 5 8 0  
1 8 0 0  A = X ( I ,  J J )  
1 8 1 0  FOR J = l  TO CCW 
1 8 2 0  X ( I , J ) = X ( I , J ) - A ' X ( I 1 ,  J )  
1 8 3 0  NEXT J ,  I 
1 8 4 0  GOT0 1 5 8 0  

Summary 
This program solves the two-dimensional simplex-type 

linear programming problem both visually and analytically. 
The graphics allow the user to see the area where a 
feasible solution exists and how it is identified. The simplex 
solution procedure attached to the graphic analysis yields 
an algebraic solution. 

Steven M .  Zimmerman, Ph.D. 
College of Business and Management Studies 
University of South Alabama 
Mobile, Alabama 36688 

Leo M .  Conrad 
lmagineering Concepts 
P.O. Box 9843 
Mobile, Alabama 36691-0843 
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1 .  Disk Drives and Cases I 
The B.T. Enterprises MFni-Floppy 5-1/4 inch Disk Drive Case is unique in that it is 

constructed of clear plexiglass. This innovative design is the first on the market which 
enables the user to actually see the Disk Drives working while using the computer. The 
case is constructed of a 114 inch durable plexiglass base with a 1/16 inch clear plexiglass 
cover. The case and power supply are available for single or dual drives. One advantage of 
the dual design is that both floppy drives are built into one case for saving space and easier 
handling. 

The unit is equipped with a linear filtered power supply that is regulated to match the 
power consumption of the mini drives. The power is AC fuse protected with a chasis 
mounting fuse on the back of the case for easy maintenance. An on/off switch is provided 
on the bacck of the case. The AC line cord is a standard 3 prong plug designed to meet UL 
listing. 

PLOPPY DISK D-S 
5-114 Disk Drive Case C53 Power Supply (Sgl) 
5-114 Disk Drive Case C53 Power Supply (Dbl) 
Tandon 40tk SH wlcase C53 Supply 
Tandon 40tk DH wlcase C53 Supply 
Tandon 80tk SH wlcase C53 Supply 
Tandon 80tk DH wlcase EP Supply 
Dual Tandon 40tk SH w/case C53 Supply 
Dual Tandon 40tk DH wlcase C53 Supply 
Dual Tandon 80tk SH wlcase C53 Supply 
Dual Tandon 80tk DH wlcase C53 Supply 
Disk Drive Extender Cable 

1 '  used paper to stack behind the print out of the way. 
I Available with an optional removable shelf (Shown) for 
I easy computer forms change. Available in Large size 
I also, for MX- 100 and other large printer users also. Also 
I available with center slot for bottom feed printers. 
I (Large only). 

Regular Stand (300010) . . . . . . . . . . . . . . . . .  .$29.95 
Regular wlshelf (30001 1) . . . . . . . . . . . . . . . . .  .$44.95 

. . . . . . . . . . . . . . . . .  I Large stand (300020) .$34.95 
I Large wlshelf (300021) . . . . . . . . . . . . . . . .  ..$49.95 
I Large wlslot (300050) . . . . . . . . . . . . . . . . .  .$49.95 I Diskettes 

Elephant Memories Systems Diskettes at  a special LOW 
I price!!! 
I Single DensityISingle SidedlSoR Sector 500351 $22.50 
I Double DensityISingle SidedlSoR Sector 500352 $26.50 
I Double Density/Double SidedlSoR Sector 500353 $32.50 

I Portable Disk Bulk Eraser 
I Clean all old data off of your diskettes before reusing 
I them! This is a MUST for your computer room. Easy to 
I use, non-electric, portable!!! 

. .  * 500102 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Only $4.95 

I 

I *Complete with extender cable 
• I Bare Drives 

1 200101 Tandon 40tk SH Bare $ 259.95 
' 200102 Tandon 40tk DH Bare % 359.95 
1  200103 Tandon80tk SH Bare $ 359.95 
I 200104 Tandon 80tk DH Bare $ 459.95 

I Helpfhl Products for . I 
I 
I 
I I Printer Stands YO- Computer 

Black Reload (500000) $3.95 ea. (500001) $39.95 dz. 
Red Reload (500010) $4.95 ea. (50001J) $49.50 dz. 
Blue Reload (500020) $4.95 ea. (500021) $49.50 dz. 
Green Reload (500030) $4.95 ea. (500031) $49.50 dz. 
Brown Reload (500040) $4.95 ea. (500041) $49.50 dz. 

I End the paper mess on 
I your computer desk Our 
I printer stand allows 

your paper to be fed from 
under the printer, 

I making room for the 

Ribbon CartriBges for MX 70180 
Replacement cartridges for your printer. Complete 
cartridge for your printer at  great savings! Available in  
Black and 4 popular colors! Buy in 3 packs and save! 

Black Cartridge (500050) $10.95 ea. (500051) $29.9513 
Red Cartridge (500060) $11.95 ea. (500081) $31.95/3 
Blue Cartridge (500070)$.11.95 ea. (500071)$31.9513 
Green Cartridge (500080)$11.95 ea. (800081)$31.9513 
Brown Cartridge (500090) $11.95 ea. (50009 1)$3 1.95/3 

10B Carlough Ed. 
Bohemia, H.Y. 11716 
(816) 867-8186 (voice) YM' ( 8 1 0  888-8886 (modem) - 
Dealer Inquirer Welcome Welcome 
Price6 #abject to chin60 

lr.Y.8, Eeridentr Add Tax Add 8 1  shippin6 - hmdlin6 

Ribbon Reloads for MX ?0180/100 
Reload your old ribbon cartridge for much less than 
replacing the cartridge! Quick and easy to do, takes only 
about 2 nunutes each to reload. Includes complete 
instructions. Available in Black and 4 popular colors! 



DOWT JUDGE 
A COMPUTER 
BY IT'S COVER!!! 1 

...If you were to have a 
Microcomputer operating at 
4Mlre 

...If you were tohave a 8 
Megabyte Hard Drive built in . . .If you were to have a flopgy 
disk drive built in . . .If you were to have an h b e r  
Phosgher Monitor built in . . .If you had the f'inest Hard 
Disk Operating System 
available 

You woulU have the mew 
B.T. 4x8 MoUel III 

microcomputer, the only one 
in its class. 

Starting with a basic TRS-80 Model 111, add 
one Tandon 40 Track Dual Sided Disk Drive, 
48K of High Grade NEC Memory, the famous 
Micro Mainframes Disk Controller System, 
and the security of B.T. Enterprises 
engineering assuring long life and 
dependability! 

Then we really get started include a 4 MHZ 
Module installed to make the Model I11 
Microprocessor operate a t  twlce the speed of 
a standard Radio Shack Model I11 Also 
include the use of a Superdense Disk Drive 
for extra Floppy disk storage (360K). Then 
have installed a 5 Megabyte Hard Disk Drive 
(Winchester Technology). When the system 
is configured, the Hard Disk Drive contains 
the operating system and becomes the 
master (primary) drive. The Hard Disk has 
40 times the speed of data transfer as  
compared to a normal floppy disk as well as  
containing the storage capacity of more than 
30 standard floppy disk drives. 

Each unit is built 
and tested in  our Long 
Island New York 
assembly plant and 
delivered to your 
dealer complete wi 
Dos Plus 4.0 Disk 
Operating System 
which we cons 
have the finest 
features of any 
Disk Operating 
System available. 

Price: 

Md $80.00 shipping and handling 

We want you to have all the power that your 
TRS-80 is capable, a t  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 111. Comes complete with the 
fantastic DOS PLUS 4.0 Operating System! 
Available in  two configurations: 5 Megabyte 
Fixed, 10 Megabytes Fixed. Look a t  the 
incredible low prices of our systems! 
8 Y S m M  PRICleoC) 
5 Meeabvte Winchester Fixed Disk 
201555 " Model I Version $2795.00 
203505 Model I11 Version $2795.00 
10 Megabyte Winchester Fixed Disk 
20 15 10 Model I Version $3195.00 
203510 Model I11 Version $3195.00 
Md $10.00 shipping and handling 

Upgrade Kit 
- 

~uttim-~isk drives into your TRS-80 
Model 11: will turn i t  into the powerful 
computer i t  was designed to be. The B.T. 
Enterprises DISK DRIVE INSTALLATION 
KIT is easy to do and represents a 
substantial savings over the cost, if done by 
Radio Shack. 

The kit was designed to be installed by a 
non-technical person, and takes a n  averqe  
of 45 to 75 minutes to complete. The only 
tools necessary are a phillips and flat head 
screw driver and a pair of diagonal cutters. 
No cutting of traces or soldering is 
necessary. The full instruction procedure 
was the topic of a feature in 80 US Magazine 
in  the May, 1982 issue, and was given high 
marks for ease of installation. 
gIT c0msIsTS OF: 

FDC I11 B* Micromainframe Controller 
Board assembled EP tested 
Switching power supply 
Disk drive mounting brackets 
All cables and hardware 
Instructions with diagrams 
Drives are optional 

*FDC I11 C Board optional a t  additional cost 
supports 8 inch external drives and 
extended density 5-114 inch drives (dual 
headed and 80 track) 

203103 ~ i s k  upgrade  it B Version 
whardware $279.96 

203104 ~ i s k  Upgrade Kit C Version 
whardme $32 9.95 

2031 13 Disk Upgrade B Versi;n wl2 4Otk 6 )  
32K $ 799.96 

203114 Disk Upgrade C Version wl2-9Otk ff 
32K $ 849.95 

203116 Disk Upgrade C Version wl2 40tk 
DH ff 32K $1049.95 

2031 15 Disk Upgrade C Version wl2 80tk 6 )  
32K $1049.96 

2031 17 Disk Upgrade C Version w12 80tk 
DH ff 32K $1249.95 

203003 FDC I11 B Controller Board only $ 139.96 
203004 FDC I11 C Controller Board only $ 224.96 
200600 Switching Power Supply ( 3  

voltages) $ 99.96 
203010 Controller Assembly Kit $ 78.00 
203610 Controller Assy kit wlpower Supply $ 174.95 
DH - Dual Headed 

-- 

10B Carlough Rd. 
Bohemia, N.Y. 11716 
(516) 567-8155 (voice) 
(516) 588-5830 (modem) 
Dealer Inquiries Welcome 
N.Y.S. Residents Add Tax 

Raao Shack is a trademark of 

w Tandy Corp - Toll Free Otder Line (800) 645-1 165 

Prices subject to change 



POCKET COMPUTER CORNER 
Steven M. Zimmerman, Ph. D. and Leo M. Conrad 

Ratios for the Real Estate Investor 
Copyrighte Zimmerman and Conrad 1982 

The selection of ratios produced by our program are very Loan - p r i n c i p a l  P=R*((l+i)*N-l)/(i*(l+i)*~) 
popular among real estate investors. Included in the Payment R=P*i*(l+i)*N/((l+i)*N-1) 
selection are: Months N=LN (1 / ( 1 -  ( i *P /R) ) /LN (l+i) 

1. Gross Rent Multiplier i n t e r e s t  A f i v e  s t e p  a p p r o x i m a t i o n -  
2. Capitalization Ratio where a s e r i e s  o f  f i v e  
3. Cash on Cash, return on investment (equity), ROI s t r a i g h t  l i n e s  a r e  f i t t e d  t o  
4. Debt coverage ratio t h e  e q u a t i o n  t o  f i n d  i n t e r e s t  

pe r  p e r i o d .  
We will detail how each of the ratios are calculated and 

some of the thinking processes used in applying them to Where i = i n t e r e s t  pe r  month, N=number o f  months, R=the payment 
investments. As with all tools, it i s  up to the investor to 

per month, and is the loan or principal, 
decide how best to use them for himself in his particular 
situation. Table I :  Factors of a Mortgage Calculation Method 

RATIOS CALCULATION METHODS 
The Gross Rent Multiplier i s  the ratio of the investment 

divided by the gross rent income. This i s  a very useful fast 
method to tell if an investment is earning enough to justify 
a given price. In times of consistent financing and predict- 
able business conditions, the gross rent multiplier can be a 
useful first cut tool. In times of innovative financing and 
unstable business conditions, the gross rent multiplier can 
be difficult to use. 

Cap rates, or capitalization rates have been popular for 
both real estate investment and appraisal. The assumption 
when using cap rates is the investment (total investment 
including mortgages) should earn some value for many 
years, as if it were money placed in a bank forever. The 
calculation method consists of dividing the net yearly 
income (Gross income less expenses) by the total invest- 
ment. No mortgage payments are taken into consideration. 

CASH on CASH, return on investment, return on equity, 
or ROI may be calculated by dividing the cash flow per 
year, (Gross less expenses, less mortgage payments) by the 
cash investment. This method assumes a steady yearly cash 
earnings which i s  never true if after tax income is being 
considered. 

Debt Coverage i s  simply the ratio of the mortgage to the 
overall investment. It tells the investor how much investor 

search task or an approximation task such as we have 
developed here. There is no direct method available. 

The approach we have used consists of finding two 
points on the interest function, at 25%/12 and 75%/12 
interest per month. A straight line i s  fitted to these two 
points, and the point where the straight line crosses the X 
axis i s  calculated. Then a small amount i s  added and 
subtracted to the value of X at this point;and the process 
i s  repeated. Each time the process i s  repeated the interval 
i s  reduced. 

USING THE PROGRAM 

The main menu of this program may be called by typing R. 
in either the RUN or DEFinable modes. 

MORTG RATIOS? 

You select the choice you want by typing the entire word 
as shown. The reason the MORTG option was included in 
this program i s  that, in our experience, the investor often i s  
missing some information about the mortgage. This option 
allows you to solve for any missing information. 

If you type MORTG and hit ENTER the next thing you 
will see is: 

capital i s  needed as a ratio of the overall the investment. 
The option in this menu must be selected by its number. 

The lender will often specify the maximum coverage 
1 means you want to solve for the number of years, 2 for 

percentage which i s  acceptable from the lender's point of 
the value of the loan, 3 for the monthly payment, and 4 for 

view. 
the annual percentage rate of the loan. Assume for our 

CALCULATION OF THE FACTORS 
OF A MORTGAGE 

example you know the payments are $180.03 per month, 
the loan's value i s  $1 5,000 and that there i s  15 years left 
on mortgage. Type 4 to select the annual percentage rate 

To make the task of using the program a little easier, we option and then answer the next three questions with the 

have included the ability to calulate any one of the four data just given. The results will be: 

factors of a mortgage. The method used to calculate each PRIN: 15000, 
factor i s  detailed in Table 1 (see next column). PAY: 180.03 

The only method that needs some explanation i s  that for 11.99026322% 
finding interest per month. This task is  usually a gross 15. YEARS 
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COMPASS SOFTWARE presents.. . - 

Send Check or M o n e y  Order 
Card Retall 

MODEL I BASlC 8 ASSEMBLER $4.95 
MODEL I BASIC-ONLY 2.95 
MODEL II BASlC 8 ASSEMBLER 5.95 
MODEL Ill BASlC 8 ASSEMBLER 5.95 
MODEL Ill BASIC-ONLY 3.95 
COLOR BASlC AND EXTENDED 4.95 
POCKET BASIC 2.95 
APPLE 11 8 11 PLUS BASIC 3.95 
APPLE 11 8 11 PLUS BASlC 8 6502 4.95 

t9 BURLS 
Heres a P a ~ r  of 

Games of 

CAT and MOUSE! 
NINE M E N S  MORRIS has been arouna slnce 
!he relgn at Ellzabelh I Here we Dresenl !he 
game ~n 81s mas! generally acceplea lraa8l8onal 
torm- accora8nq l o  Hoyle Il s slraleqges o l  
placemen1 ana chase are  class^ 

BORIS otters a brana new var8al8on T ? r  aaal 
1 8 0 "  01 a cenler square l o  I h r  lraa8l8onal Morris 
boala ~n l roauces  a lhree a ~ m e n s ~ o n a l  elemenl 
ana a whole new qame BORIS wlll lesl yol l l  
Dower 01 ~ ~ ~ ~ a l ~ z a l ~ o n  as well 31 your nerve 

Available lor TRS 80 Models I & ill 
CASSETTE l l6K LVL II Min 1 $14 95 
MSK 132K Minimum1 $24 95 

All the THRILLS SPILLS ACTION 
and EXCITEMENT o f a  horseshow YOU 
deslgn your own events by  selecting 
comblnat~ons o f  these nlne courses 

1. T h e  B i g  K e y h o l e  
2. T h e  L i t t l e  K e y h o l e  
3. T h e  R e s c u e  R a c e  
4. T h e  F l a g  R a c e  
5. T h e  B a r r e l  R a c e  
6. T h e  Slalom 
7. T h e  S e r p e n t i n e  
8. C r o s s  C o u n t r y  
9. T a k e  Y o u r  O w n  L i n e  

U p  to SIX playersrlde the courses com- 
pete aga~nst the clock and eachother for 
polnts and the CHAMPIONSHIP' Three 
levels o f  play let you progress l o  expert 
rgder 

Keypad Reqir~red 

Available for TRS-80 Models I & 111 
CASSETTE (16K LVL II Mi i  . . . . . . . . $14.95 
DISK (32 MiRi~nunJ. . . . . . . . . . . . . . . $24.95 

Logophtles and L e x t p h a n t s  
BEWARE1 

@Ty 
wtll d r t v e  you a b s o l u t e l y  

MAD 
What's YOUR Turn-On? 

* T h e  c h a l l e n g e  o f  a p u z z l e  f o r  o n e  
*A  c o m p e t t t t o n  in w o r d s  f o r  

UP t o  e tgh t  

H you love words and word games lhls 
fasclnatlng puzzlement wgll g l ie  you 
hour upon hour o f  fun 

Every Game Is D~l le ren l '  

Avatlable lor TRS 80 Models I & Ill 
CASSETTE 116K LVL II Mtn 1 $1295 
DISK 132K Mtntmuml $1995 

VISA 8 M a s t e r c a r d  
A c c e p t e d  

Dea le r  Inqu l r les  COMPAS~SYSTEMS, VILLAGE SQUARE CENTER. BOX 388 INC. 
I n n t e d  EAST HAMPSTEAO. NEW HAMPSHIRE 03826 

(603)329-5603 

\ 

MODEL II ~ n c m r  CARD son rm MODEL II 

COMMANDS 

UTILITIES 



When the program has finished printing on the printer or 
on the display (followed by an ENTER after each line) you 
will be returned to  the main menu. This time select the 
RATIOS option and you will be asked the following 
question: 

GROSS R E N T ?  

Assume the gross rent i s  $200 per month or $2400 per 
year. Type 2400 and hit ENTER. The next question will be: 

INVESTMENT ? 

Assume the investment is $25,000 including the mortgage. 
Type 25000 and hi t  ENTER. The next question is relative to 
annual expenses: 

EXPENSES? 

In this case assume expenses are equal to $2,150 per year. 
Type 2150 and hi t  ENTER. 

The next question is relative to  the mortgage. Assume 
the mortgage i s  the same as reviewed above. If this i s  true, 
all you need to  do  is hi t  the ENTER key at this point. The 
results should be: 

GROSS RENT M U L T I  
1 0 . 4 1 6 6 6 6 6 7  

CAP RATE 
0.01 

CASH/CASH 
- 0 . 1 9 1 0 3 6  

DEBT COVERAGE 
0 . 6  

GROSS RENT : 2 4 0 0 .  
INVESTMENT:  2 5 0 0 0  

E X P E N S E S : 2 1 5 0  
P R I N :  1 5 0 0 0 .  
P A Y :  1 8 0 . 0 3  
1 1 . 9 9 0 2 6 3 2 2 %  
1 5 ,  YEARS 

You may wonder why the CASH/CASH is a negative 
number. If you calculate the gross income (2400) less 
expenses (2150) less 12 times the mortgage payment 
(180.03), you get -1910.36, a negative number, the ratio 
must therefore be a negative number. 

EXAMINING THE PROGRAM 
The first three lines of the program are the main menu. In 

line 1 the selection i s  made, and if MORTG i s  selected the 
program i s  routed to line 50. In line 2 the program i s  routed to  
line 10  if RATIOS i s  selected. In line 3 the program is returned 
to line 1 if an unacceptable selection i s  made. 

Line 10  inputs all the information needed by the 
program to  calculate the ratios except debt information. 
Line 11 is designed to  input mortgage information. If you 
have already calculated the mortgage in the alternative 
routine, you need only answer with the ENTER key to  skip 
the entire line. 

Lines 12 through 15 print the ratios of interest, calculate 
their values, and prints the results. Line 16 prints the input 
information for the record. This line should be left out if 
you are not using a printer to  aid in speeding the output 
process. 

Lines 40 through 47 are a series of four subroutines 
which do all the calculations for the interest calculations. 
Line 40 i s  to find the present value of the loan. Line 42 is 
to find the payments. Line 43 is to f ind the life while lines 
44 through 47 are used to  find the annual percentage rate. 

In line 50 the menu for the mortgage is found. Lines 51 
through 54 input information available, while lines 55 
through 58 call the subroutine needed. 

The printing for all mortgage information is performed in 
line 59. This statement is used for both parts of the 
program. You may not wish to  direct the program t o  this 
statement when calculating ratios if you are not using a 
printer. 

PROGRAM LISTING 

1 : I N P U T  "MORTG R A T I O S ? " ; A $ :  I F  A$="MORTG"THEN 5 0  
2 :  I F  A$="RATIOS"THEN 10 
3:GOTO 1 
1 0 :  I N P U T  "GROSS RENT?"  ; G :  I N P U T  " I N V E S T M E N T ? " ;  D :  I N P U T  

' EXPENSES?" ;  E  
11: I N P U T  "MORTGAGE?";P: I N P U T  " L I F E ? "  ;N:N=12N:  I N P U T  " A P R ? " ;  I 

: 1 = . 0 1 1 / 1 2 : G O S U B  4 1  
1 2 :  P R I N T  "GROSS RENT M U L T I "  : P R I N T  D/G 
1 3 :  P R I N T  "CAP RATE" : P R I N T  ( G - E ) / D  
1 4 : P R I N T  "CASH/CASHU : P R I N T  ( G - E -  1 2 R ) / ( D -  P)  
1 5 :  P R I N T  "DEBT COVERAGE" : P R I N T  P/D 
1 6 : P R I N T  "GROSS RENT: " ; G :  P R I N T  " I N V E S T M E N T :  " ; D : P R I N T  

"EXPENSES : " ; E  : GOT0 59 
4 0 : P = R * ( ( l + I ) ^ N -  1 ) / ( 1 * ( 1 + 1 ) ^ ~ )  :RETURN 
41:R=P11*(1+I)^N/((1+I)^N- 1 )  :RETURN 
42:N=LN ( 1 / ( 1 -  ( I P / R ) ) ) / L N  ( l + I )  :RETURN 
43:B=.25/12:T=.75/12:FOR U = l  TO 5:C=B 

: D=R- P * C * ( l + C ) ^ N /  ( ( l + C ) ^ N -  1 )  
44:E=T:F=R-PIE*(l+E)^N/((l+E)^N-1) 
45:A=(D-F)/(C-E):B=D-A*C:I=-B/A:G=P*I*(l+I)^N/((l+I)^N-l) 

: T = I + .  2 / U ^ 4 : B = I - .  2 / U ^ 4  
4 6 :  I F  B<0 L E T  B = . 0 0 1  
4 7 :  NEXT U :  RETURN 
5 0 : I N P U T  " 1 - Y R  2 - L O  3 - P A Y  4 - % ? " ; A  
5 1 :  I F  A o l  I N P U T  " L I F E ? " ; N : N = l P N  
5 2 : I F  A 0 2  I N P U T  " P R I N T ? " ; P  
5 3 : I F  A 0 3  I N P U T  " P A Y ? " ; R  
5 4 :  I F  A 0 4  I N P U T  " A P R ? " ;  I :  I = . 0 1 1 / 1 2  
5 5 : I F  A=3 GOSUB 4 1  
5 6  : I F  A=2 GOSUB 4 0  
5 7 : I F  A = l  GOSUB 4 2  
5 8 :  I F  A=4 GOSUB 4 3  
5 9 : P R I N T  " P R I N :  " ; P :  P R I N T  " P A Y :  " ; R :  P R I N T  1 2 0 0 1 ;  " X u :  

P R I N T  N / 1 2 ; "  YEARS" 
60:GOTO 1 

SUMMARY 
This program i s  written for the investor interested in real 

estate ratios to  aid in making investment decisions. These 
ratios should not be used by themselves, but in conjunction 
with other evaluation techniques they can be of value. 
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"THE PATCH" is compatible with 
The only resource you can't replace IS TIME PLUG IN A SPRINTER (by Holmes UPPER/lowercase ,  full time 9ny word processor, any DOS and also 

Eng~neer~ng) and from power-up: N O  sof tware;  Other languages which use  ROM s u b  
TRIPLE THE SPEED of your TRS.80 MODEL 1 OR MODEL 3. s t anda rd  typewriter keyboard routines.Assembledandtested ... $127.00 

YES! A NEW 2.800 MICROPROCESSOR IS INCLUDED! operat ion (shift t o  UPPER- "THE PATCH" unit plugs into the 
YES! S p c ~ a l  circuitry handles your slower memory chips. CASE,: Control characters can ROM sockets(doesnotre~laceexisting 

YES! Automat~c switch down to "normal" for disk I/O. be displayed: 28 Total char- ROM). Lowercasedoes  require installa- 
YES! IT IS ABSOLUTELY FANTASTIC and only 99.50 COMPLETE!' 

a c t e r  s e t  plus full graphics ,  
tion of the extra video ROM (supplied 

Only the cream ofthe crop - - for you, from HACKS with "THE PATCH"). 
ELECTRONIC SHIFT-LOCK Detailedinstructionsguideeven the 

extra keys Or switches. Sim- most inexperienced owner t o  complete 
ply t a p  e i ther  shift key. UPPER- installation in about 30 minutes. 
CASE lock. normal shift un- WHEN ORDERING SPECIN: 

"Mem Size" 0 "Memory Size" 0 

WHEN ORDERING SPECIFY: 
"Mem Sire" 0 "Memory Size" 0 
Any your choice of anylall options 

To d e r .  send payment plus $2.00 shipping 
and handling. Texas residents add 5% sales 

Did you ever bomb a d~sk" SUPER UTILITY (by Kim Watt) WILL AUTOMATICALLY 
RECOVER BOOT SECTIONS. GAT TABLES, READ AND COPY PROTECTED MEDIA. "THE P A T C H  i s  cove red  with a P.O. BOX 12963 

Hou.too. T c u r  77017 

a n d  workmanship.  (Does  void 
BEST (no doubt!) and very, very highly recommended for ANYONE that uses a TRS-80 MOD I or i o  Shack 's  90 d a y  warranty.) 
MOD 3 w~th any k~nd ofDISK and any kind ofDOS. Youjust got to use it to realize what you've got 
here! The name "SUPER UTILIN" is a gross under-statement. One use can easily pay for the National Dis t r ibutors  

profess~onal! You need this' Don't get caught without it. 74.95 

Steven M. Zimmerman,Ph.D. 
College of Business and Managements Studies 
University of South Alabama 
Mobile, Alabama 36688 

Leo M. Conrad 
lmagineering Concepts 
P.O. Box 9843 
Mobile, Alabama 36691-0843 . 
COLOR COMPUTER CORNER 
continued from page 24 

case modifications available which convert the Color Com- 
puter from reverse video to normal lower case (with 
descenders). They are not expensive. Why couldn't Radio 
Shack include a decent lower case on its machine? 
Remember, RS did the same thing with the Model 1. I 
can't say why. With a floppy disk and a printer, the Color 
Computer becomes a useful (and inexpensive) word pro- 
cessor. With programs like SPECTACULATOR, home finance 
control, inventory control, etc., the Color Computer becomes 
a very inexpensive yet versatile system. Unfortunately, 
since Radio Shack has decided (to the best of my 
knowledge) not to produce a full scale Expansion Unit, the 
potential power and usefulness of the Color Computer will 
remain limited. Considering the power of the 6809 proces- 
sor, this i s  sad fact. I t  wouldn't surprise me if some 
independent company decided to produce an Expansion 
unit that would elevate the Color Computer to the scale of 

the more versatile personal computers around today. Only 
time will tell. 

Joseph Rosenman 
35-91 161st Street 
Flushing, NY 11358 sl 

ARRAY OF HOPE FOR BASIC PROGRAMMERS 
continued from page 22 

Hash code arrays also have some disadvantages which 
may not be obvious from the above examples. One of 
these i s  that, as for the direct lookup, duplicate keys 
cannot easily be accomodated. Duplicate keys will, of 
course, result in a clash, and the duplicate could be stored 
in the overflow portion. This would necessitate a search in 
the overflow portion each time, and thus the method 
would be most appropriate with a linked array. With 
duplicate keys the speed advantages of hash code arrays 
are reduced. The second disadvantage is that the 'array 
cannot easily be accessed in key sequence. This may not 
be necessary or only used sparingly, and in these cases the 
array could be sorted when the key sequence traversal is 
required. In most cases the advantages probably outweigh 
the disadvantages, and hash code arrays, like direct lookup 
arrays, should probably be used more extensively than at 
present. 

Arne Rohde 
Pilevej 31 
7600 Struer, Denmark . 
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THE CARDWRITER 
Anthony T. Scarpelli 

This article is about a program that i s  not really needed. 
The program writes postcards. Most people use postcards 
because they are handy and inexpensive. How much effort 
does it take to  write a postcard, you ask? Not  much, but 
when you have a lot of them to write, this program can be 
used to save a lot of time. This particular program i s  
directed to those who like to  send in postcards to TV 
stations. 

I believe we all watch TV. There is a great variety of 
programs available for viewing, and we all have our 
opinions as to  their worth. They run from the best to the 
worst, each depending upon our own personal view. And 
some of us like to  write to the TV station to  express those 
views. Often it i s  not necessary to  write a long letter, and 
sometimes we don't even have the time to  to  write such a 
letter. So that is where postcards come in and also this 
program. 

What this program does is to prompt you for certain 
responses, and you answer with either a number or with 
text, whichever is required. I t  also allows for a four line 
comment. It then prints the information out onto the card 
along with your name and address, and finally prints out 
the address of the broadcasting station you are writing to. 
You can literally print out a multitude of cards in minutes 
with little effort on your part; you don't even have to  look 
up the addresses of the TV stations, nor even your own. 

Let's take a look at the program. Line 20 is our standard 
initializing line, and from lines 30 to 160 we set up all the 
string variables and arrays we will be using. Lines 30-50 are 
for our greeting, 60-1 10 are for our opinions, 120-1 50 are 
for the TV station addresses, and finally line 160 i s  for your 
own address. You'll notice here in line 160 that there is a 
bit of inden~ing on the second and third line of the 
address, but not on the first. This i s  because I TAB to  the 
indentation during printing for the first line. This allows us 
to  use one string variable; but many other methods can 
also be used if you don't like this one. You should also 
notice that in all the addresses there is a line feed (down 
arrow) between all the lines. You can put any addresses 
you want in these lines, and even expand on  them. You 
might want to  add to  this list your local TV stations, for 
instance. 

Line 180 asks if you need instructions in  case this i s  your 
first time through or if you don't write cards very often. 
Between lines 200 and 490 we input all the information 
that will eventually be printed. Lines 210-220 are for the 
greeting, and lines 230-260 are for the subject. I use line 
feeds freely in many of my print statements, so that i s  why 
some of these lines have no line numbers. (Most of these 
comments I make is for those of you who are new to 
Basic.) Line 250 will print a string of hyphens so that when 
you enter a subject, you will not go over the number of 
characters desired for that line. A postcard will easily fit 50 
characters in a line, so all printout has t o  be limited to  that. 
Once you see a printout you'll know why you are limited 
to  only 33 characters for the show title, and this seems to 

be enough for most shows. 
Lines 270 to  290 are for the date, and you will notice 

that line 290 says LINE INPUT. This i s  a disk basic 
statement that allows you to input commas and quotes 
which are normally delimiters in input statements. If you 
don't have disk basic, then delete "LINE", but you won't 
be able t o  use commas in your dates. Lines 300-320 are for 
the time, and lines 330-350 are for your opinion. You 
probably have noticed that in the prompts I have included 
the words that will lead into your response. This i s  to 
trigger your memory. I t  helps to  know how it will be 
printed. 

Lines 360 to 460 are for your comment, and need more 
explanation. Line 380 again prints a line of hyphens to  limit 
your first line of comment; you are allowed four lines, but 
only the first one is limited to  less than 50 characters. Line 
390 initializes our comment variable and the count, and 
the next line sets up a loop that scans the keyboard for a 
keypress. I t  stays in that line until a key is pressed, then 
falls through to the next line as soon as you enter a 
character. The first thing we do  i s  to print it, then check to 
see if it i s  an (ENTER), whose ASCII code is 13. Line 430 
checks to  see if the keypress was a line feed (down arrow), 
and if it was, will print 50 hyphens, and then increment our 
count. If the count becomes five we leave the comment 
section. If our keypress was a backspace, we want to  
remove the last character from our comment string, and 
that is what the rest of line 450 does. Finally line 460 adds 
our character t o  the comment string and returns for 
another keypress. One problem with this routine that might 
be annoying to  you is that there i s  no cursor as you type in 
your comment. If this bothers you, you can program one in 
here with a varitey of methods. 

Lines 470 and 480 ask for the broadcasting company 
you will be sending the card to, and it allows for an extra 
address that hasn't beed previously stored. This i s  taken 
care of in line 490. Of course you should not use commas 
in your address unless you have disk Basic. 

Lines 500 to  540 produce a pause to  allow you to  set up 
your printer. It also allows you to  start over in case you 
made a mistake along the way, or want to change your 
opinion. Lines 560 to  770 print the card. Line 560 and 570 
are straightforward, and 580 gets the length of the subject 
string. We need to  know how long it is because it will 
determine how many words will be printed on a line 
before going to  the next line. We want to  fill up the card as 
much as possible, but we also want to limit the lines to 50 
characters. So in lines 590 to  620 we use the length to 
determine how many words of the phrase "which was 
aired" will be printed along on the same line as the the 
subject string. We also set a flag count to  be able t o  know 
later just how many words were used in the next printed 
line. That is, in lines 640 to  670, we have a similar process 
to fill up the line depending on what was printed before. 
All this i s  t o  make the card appear to  have been typed by a 
human, and not a machine. 
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Lines 670 to  740 do the standard job of printing out the 
rest of the card. Line 750 and 760 allow you to turn the 
card over to print the address. And finally lines 780 and 
790 allow you to start another card. 

As is  usual, even though the program is  simple, a lot of 
work went into it to  make a simple, time-consuming 
process, like cardwriting, into a simple, speeded up 
process. I hope that you can use it. I like it better than 
writing cards, myself. Now, if everyone used this faster 
process, maybe TV will change for the better because there 
will be more people writing in to let the station masters 
know that we care what i s  going on in the land of 
television. 

10 REM - - TV RESPONSE CARD WRITER 
2 0  CLEAR 5 0 0 : D I M  GR$(3) ,OP$(6) ,AD$(5) 
3 0  G R $ ( l ) = " S I R : "  
4 0  GR$(Z)="SIRS:"  
5 0  GR$ (3)="MADAM: " 
6 0  OP$(1)="EXCELLENTU 
7 0  OP$(Z)="QUITE GOOD" 
8 0  OP$(3)="GOODU 
9 0  OP$(4)="ONLY F A I R "  
100 OP$(5)="PRETTY BAD" 
110 OP$(6)="TERRIBLE" 
120  AD$( l )="ABC-TV 
1 3 3 0  AVE. OF THE AMERICAS 
NEW YORK NY 1 0 0 1 9 "  
1 3 0  AD$(2)=I1NBC-TV 
3 0  ROCKEFELLER CENTER 

NEW YORK NY 1 0 0 2 0 "  
1 4 0  AD$(3)="CBS-TV 
5 2 4  W. 57TH ST. 
NEW YORK NY 10019"  
1 5 0  AD$(4)="PUBLIC BROADCASTING SERVICE 
4 7 5  L-ENSANT PLAZA, SW 
WASHINGTON DC 2 0 0 2 4 "  
1 6 0  MA$="ANTHONY T. SCARPELLI 

9 8  FOXCROFT DR. 
SCARBOROUGH ME 0 4 0 7 4 "  

1 7 0  CLS: PRINT1'**  UNIVERSAL CARD WRITER **I1 

1 8 0  PRINT:  1NPUT"DO YOU WANT INSTRUCTIONS (Y/N) " ; X$ 
1 9 0  I F  X$="YU THEN CLS:GOSUB 8 1 0  
2 0 0  PRINT:  PRINTI'ENTER YOUR UNIVERSAL GREETING: " 
2 1 0  PRINTUDEAR. . . 

1 -  - S I R :  
2 -  - S I R S :  
3 - -MADAM : " 

2 2 0  INPUT GR 
2 3 0  PRINT:  PRINTUENTER THE SUBJECT:" 
2 4 0  PRINT"Y0UR SHOW. . . " 
2 5 0  PRINT" " ;STRING$(33, " - " )  
2 6 0  INPUT SB$ 
2 7 0  PRINT:  PRINTUENTER THE DATE: " 
2 8 0  PRINTUON. . . " 
2 9 0  L I N E  INPUT DT$ 
3 0 0  PRINT:  PRINTI'ENTER THE TIME: " 
3 1 0  PRINTHAT. . . " 

continued on page 50 

Model Ill 
1 lVfULTIDOS Now Available! 

WHAT DO YOU USE YOUR TRS-80s For? 
, * Word Processing ? 

MULTlDOS w ~ l l  permlt you to grab a formatted dlskette shove lt Into a track compal~ble dr~ve and wrlte to 11 - no matter 11 11 IS slngle denslty doubfe 

denslty or DBLDOS"  denslty Th~s IS poss~ble because of MULTIDOS automatic denslty recognltlon w h ~ c h  Includes diskettes formatted by 

DBLDOS"  - slmllar to NEWDOSl80 2 0 

* Basic Programming ? 
"MULTIDOS' BASIC is unequaled, in both features and size,among TRS-80eDisk Basics. 

- Paul Wiener 1982 
Included IS B BASlCiCMD wh~ch  has all of the " B O S S  slngle step and lrace features Now 
you can Insert 'break polnts'to turn onioff the trace and/or slngle stepplng In your BASIC pro- 
aram Now vou can save the screen as formatted and look at varlable values AHerward, return 3 MULTIDOS 

Model I or Model Ill 
the screen as before and contlnue your BASIC program 

' * Whatever - MULTlDOs Is Easy To Learn, Easy To Use 
, DOS commands may be repeated even mult~ple DOS commands Systems utllltles never 

I Only $799' j 
( W a t c h  t h e  C o r n p e t ~ t ~ o n  S q u ~ r r n l )  

requlre more than 2 keystrokes per query 

I Now That's Easy! To Make It Easier There is a 'Help File'! 

I MULTIDOS Now Available From 
WARLOCK W A R E ~ ~ ~ U S E  
1691 Eason Pontiac MI 48054 

(313) 673 2224 or (3131 673 8700 

E%i= 
Cosmopolitan Electronics Corporation coo - cash  Allow or 2 Weeks Certlfted For Check 

- AND - P 0 BOX 234 PLYMOUTH. MI 481 70 Personal Checks To Clear 

POWERSOFT (31 3) 397-31 26 ADD $3 00 

11500 Stemmons Fwy Sune 125 Shhpplng h Handllng 
Dallas Texas 75229 - Dealer Inquiries Welcomed - Michigan Residents 

(214) 484 9428 Include 4% Sales Tax 
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Assembly Language for Beginners (Part 
Joseph Rosenman 

Since I KNOW that you dazzled all of your friends (not 
to mention yourselves) with last month's alphabet printing 
program, I will proceed with a description of different ways 
that the same task could be performed. 

; A l p h a b e t  p r i n t i n g  program 2  ( r e a d i n g  f r o m  a  t a b l e ) .  

L a b e l  Command Argument 
ORG 7000H 

DISP EQU 0033H ;ROB s u b r o u t i n e  t o  d i s p l a y  c h a r a c t e r  
CLR EQU 01C9H ;ROM s u b r o u t i n e  t o  c l e a r  t h e  s c r e e n .  
DOS EQU 402DH ; A d d r e s s  t o  r e t u r n  t o  DOS. 

PROGZ CALL 
LD 
LD 

LOOP LD 
CALL 
INC 
DEC 

J  R  

JP 

CLR ; C l e a r  t h e  s c r e e n .  
HL,TAB ;Get  t h e  a d d r e s s  o f  t h e  l e t t e r  t a b l e .  
B,26 ;Number o f  l e t t e r s  i n  t h e  a l p h a b e t .  

A, (HL) ;Get  t h e  c u r r e n t  l e t t e r .  
DISP ; D i s p l a y  i t .  
HL ; P o i n t  t o  t h e  n e x t  l e t t e r .  
B  ;One l e s s  l e t t e r  t o  d i s p l a y .  

; a l s o ,  s e t  t h e  s t a t u s  f l a g s .  
NZ,LOOP ; I f  n o t  z e r o ,  d i s p l a y  n e x t  l e t t e r .  

DOS 

; D a t a  a r e a  

TAB DEFM 'ABCDEFGHIJKLMNOPQRSTUVWXYZ' 
END PROGZ 

As you can see, there i s  also a second "dump" starting at 
address 7000H, except that the second dump i s  in ASCII. 
Note that the table of the alphabet also appears intact in 
the dump. Are there any new instructions? No! Since I 
can't explain any new instructions, lefs take a closer look 
at the memory image. 

CD C9 0 1  CALL 01C9H 
2 1  13  70 LD HL,7013H 
0 6  1A LD B , l A H  
7E LD A, (HL) 
CD 33 00 CALL 0033H 
23 INC HL 
0 5  DEC B  
20 F8 JR NZ,F9H ( - 7 )  
C 3 2 D 4 0  JP 402DH 

7013 4 1  4 2  4 3  4 4  'ABCD' 
7817 45 4 6  47 4 8  'EFGH' 
7B1B 49 4A 4 0  4C ' I J K L '  

701F 4D 4E 4F 50  'MNOP' 
7023 5 1  52 53 54  'QRST' 
7027 55 56 57 58 'UVWX' 
7028 59 5A ' Y Z '  

Now why would a CALL 01C9H turn into a CD C9 O l ?  Of 
course, the CD i s  the "CALL" portion. The number CDH is  
the machine code for a CALL instruction. This i s  always 
followed by the two byte address (there for, a CALL 
instruction i s  always three bytes long). Why does the 
address 01C9H turn into C9 012 The reason i s  all sixteen 
bit (2 byte) values are stored "backwards." The two bytes 
in a sixteen bit number are identified as the MSB for Most 
Significant Byte, and LSB for Least Significant Byte. In the 
address 01C9H the MSB i s  01, and the LSB i s  C9H. Since 
two byte values are stored in reversed order (LSB then 
MSB), the number i s  stored as C9 01. I s  this also true for 
other sixteen bit values? Yes. Note that: 

t h e  LD HL,7013 becomes: 2 3  13  70 
and CALL 0033 becomes: CD 33 00. 

Now let's learn about a new instruction: DJNZ. 

; A l p h a b e t  p r i n t i n g  program 3  ( r e a d i n g  f r o m  a  t a b l e )  

L a b e l  Command Argument 
ORG 7000H 

DISP EQU 0033H ;Rom s u b r o u t i n e  t o  d i s p l a y  c h a r a c t e r .  
CLR EQU 01C9H ;ROM s u b r o u t i n e  t o  c l e a r  t h e  s c r e e n .  
DOS EQU 402DH ;Address  t o  r e t u r n  t o  DOS. 

PROG3 CALL CLR ; C l e a r  t h e  s c r e e n .  
LD HL,TAB ;Get t h e  a d d r e s s  o f  t h e  l e t t e r  t a b l e .  
LD B,26 ;Number o f  l e t t e r s  i n  t h e  a l p h a b e t .  

LOOP LD A, (HL) ;Get t h e  c u r r e n t  l e t t e r .  
CALL DISP ; D i s p l a y  i t .  
INC HL ; P o i n t  t o  t h e  n e x t  l e t t e r .  
DJNZ LOOP ;DEC 0 ,  i f  n o t  z e r o  - r e p e a t .  
JP DOS 

; D a t a  a r e a  

TAB DEFM 'ABCDEFGHIJKLMNOPQRSTUVWXYZ' 
END PROG3 

The DJNZ i s  a special instruction, which exists only in 
the 2-80 instruction set (it isn't in the 8080 or 8085 
instruction set). The DJNZ stands for "Decrement B and 
Jump if not zero." The Jump portion of this instruction i s  
just like the JR (127 bytes back or 128 bytes forward). 
What i s  more, it only decrements the B register. If B 
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contains a zero AFTER the decrement, the jump falls 
through (to the next instruction). Otherwise, it jumps to 
the target address. 

One new instruction deserves another! Greet the LDIR 
(Load Direct on lncrementing Register), PUSH, and POP. 
What will the program do? Fill the screen with all of the 
characters from 20H to BFH (the values from 80H to BFH 
are the TRS-80 graphics characters). The program should 
briefly pause in between each "screen fill." 

; S c r e e n  d i s p l a y  o f  c h a r a c t e r  s e t  

ORG 5200H 
VIDEO EQU 3C@H ; S t a r t  o f  V i d e o  RAM. 
DELVAL EQU 0500H ; D e l a y  v a l u e  
DOS EQU 402DH ;DOS r e - e n t r y  l o c a t i o n  

PROG4 LD 
PROG4A LD 

LD 
LD 
LD 
LDIR 
CP 
J P  
I N C  
CALL 
J P 

DELAY PUSH 
LD 

D E L l  DEC 
LD 
OR 
JR 
POP 
RET 

A,20H ; F i r s t  c h a r a c t e r  t o  s a v e .  
HL,VIDEO ; F i r s t  l o c a t i o n  i n  V i d e o .  
DE,VIDEO+l ;Second  l o c a t i o n  i n  V i d e o .  
BC,4flflH ; S i z e  o f  V i d e o  RAM 

(HL) ,A ;Save  c h a r a c t e r  i n  V i d e o .  
; F i l l  r e s t  o f  V i d e o .  

0BFH ; L a s t  c h a r a c t e r ?  
Z ,  DOS ; I f  done ,  e x i t .  
A ; N e x t  c h a r a c t e r .  
DELAY ; B r i e f  Pause  
PROG4A ; R e p e a t  w i t h  n e x t  c h a r a c t e r  

AF ;Save  A r e g i s t e r .  
HL,DELVAL ; G e t  d e l a y  v a l u e .  
H L ;One l e s s  t o  c o u n t .  

A,H ; G e t  MSB o f  c o u n t .  
L ;Mash t h e  MSB and LSB t o g e t h e r .  
NZ,DELl  ; I f  b o t h  a r e n ' t  0 ,  r e p e a t .  
AF ;Done ,  g e t  A b a c k .  

END PROG4 

Gasp and dismay! I'm supposed to understand THAT!? 
You bet. First, lets trace through two complete iterations 
(excluding the DELAY subroutine). These two "passes" will 
fill the screen with blanks, then with exclamations marks. 

P r o g r a m  T r a c e  

1 PC=5200 A=?? BC=???? DE=???? HL=???? SP=7100 
2 PC=5202 A=20 BC=???? DE=???? HL=???? SP=7100 
3 PC=5205 A=20 BC=???? DE=???? HL=3Cfl0 SP=7100 
4 PC=5208 A=20 BC=???? DE=3C01 HL=3Cfl0 SP=7100 
5 PC=520B A=20 BC=0400 DE=3Cfl1 HL=3C00 SP=7100 
6 PC=520C A=20 BC=0400 DE=3Cfl1 HL=3C00 SP=7100 
7 PC=520E A=20 BC=0000 DE=4000 HL=3FFF SP=7100 
8 PC=5210 A=20 BC=fl000 DE=4000 H L J F F F  SP=7100 
9 PC=5212 A=20 BC=0000 DE=4000 HL=3FFF SP=7100 

1 0  PC=5213 A=21 BC=0000 DE=4000 HL=3FFF SP=7100 
< D e l a y  r o u t i n e >  

1 1  PC=5216 A=21 BC=0000 DE=4000 H L J F F F  SP=7100 
1 2  PC=5202 A=21 BC=0000 DE=4000 HL=3FFF SP=7100 
1 3  PC=5205 A=21 BC=0000 DE=4000 HL=3C00 SP=7100 
1 4  PC=5208 A=21 BC=0000 DE=3C01 HL=3C00 SP=7100 
15  PC=520B A=21 BC=0400 DE=3C01 HL=3C00 SP=7100 
1 6  PC=520C A=21 BC=0400 DE=3Cfl1 HL=3C00 SP=7100 
1 7  PC=520E A=21 BC=0000 DE=4000 HL=3FFF SP=7100 
1 8  PC=5210 A=21 BC=0000 DE=4000 HL=3FFF SP=7100 
1 9  PC=5212 A=21 BC=fl000 DE=4000 H L J F F F  SP=7100 
2 0  PC=5213 A=22 BC=0000 DE=4000 HL=3FFF SP=7100 

< D e l a y  r o u t i n e >  
2 1  PC=5216 A=22 BC=0000 DE=4000 HL=3FFF SP=7100 
2 2  PC=5202 A=22 BC=0000 DE=4000 HL=3FFF SP=7100 

And s o  o n . .  . 

LD A,20H 
LD HL,3CflflH 
LD DE,3CfllH 
LD BC,400H 
LD (HL) ,A 
LDIR 
CP 0BFH 
JR Z , 0 4  
I N C  A 
CALL 5225  

JP  5 2 0 2  
LD HL,3C00H 
LD DE,3CfllH 
LD BC,400H 
LD (HL) ,A 
LDIR 
CP 0BFH 
JR Z , 0 4  
I N C  A 
CALL 5225  

JP  5202  
LD HL,3Cfl0H 

continued on next page 
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The numbers to the left are only for reference purposes. 
What follows is a description of what each statement is 
doing. Since this program uses the PC, SP, BC, DE, HL, and 
A registers, the trace includes each register. In addition, 
the assembly language instruction is shown on the right. 

1) Get the first character to display (a blank) in A. 
2) Get the first video location in HL (1 6 bit value). 
3) Get the second video location in DE. 
4) Get the size of VIDEO RAM in BC. 
5) Put the character into the start of Video Ram 

(contents of H L) 
6) Fill Video Ram with the Character. 

What? One instruction can do that? Yes. The LDlR instruc- 
tion uses the HL, DE, and BC registers all at once. 
Remember, LDlR stands for Load on lncrementing Register. 
How does i t  work? HL contains the Source address, DE 
contains the Destination address, and BC contains the 
count. The instruction causes the byte pointed to by HL to 
be moved into the address pointed to by DE. Then, HL and 
DE are incremented, and BC i s  decremented. If BC does 
not equal zero, the process is repeated. When BC equals 
0, execution continues with the next instruction. So, lets 
say we wanted to copy 20 bytes from 6000H to 7000H. 
The action of LDlR would be: 

Th is  t a b l e  c o n t a i n s  t h e  
con ten ts  o f  t h e  3  r e g i s t e r s  
i nvo lved  i n  t h e  LDIR i n s t r u c t i o n .  
The changes shown i l l u s t r a t e  
what happens d u r i n g  t h e  execu t ion  
o f  a  SINGLE LDIR i n s t r u c t i o n .  
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Now what would happen if we loaded HL with 7000H, DE 
with 7001H, and BC with 14H? Well; LDlR would move 
from 7000H to 7001 H, then from 7001 H to 7002H, then 
from 7002H to 7003H, etc. So, memory would then 
contain: 

HL DE BC 
7000 7001 0014 
7001 7002 0013 
7002 7003 0012 
7003 7004 0011 
7004 7005 0010 
e t c .  

When used in this way, the LDlR can quickly "fill" a 
memory area with a specific byte. Whatever byte is in the 
address pointed to by HL at the start of execution will be 
copied into all of the addresses following (up to DE+BC). 
Pretty slick, isn't i t? Anyway, back to our program trace. 

7) I s  the value in A the last character? (If so, set the zero 
flag). 

8) If we are up to the last character, skip ahead to 
DONE. 

9) Since we're not done, increment A so that it points to 
the next character. 

10) Call the delay routine so that we can see what's on 
the screen. 

11) Let's do it all again. 
12) Get the first Video location. 
13) And the second video location. 
14) Count (size of video). 
15) Save the current character in the first location. 
16) Fill-er-up! 
17) Are we done yet? (No). 

And so on. 

Now, it's time to examine the Delay routine. There are 
two new instructions in this subroutine: PUSH and POP. 
Both PUSH and POP make use of the SP register. SP stands 
for "Stack Pointer." I t  looks like it's time to discuss the 
mysterious "Stack." A stack i s  a special data structure used 
in computers. (A Data Structure i s  a "system" of dealing 
with information that i s  formally described, and highly 
consistent.) A stack i s  actuallv a table or list of variables. 
Generally, you can access (read to or write from) any 
variable in this list (also known as an array). In the case of a 
stack, you can only access one end of the list. Whenever 
you add something to the stack, i t  "Pushes" everything 
down. Since the first thing added to the stack is always at 
the bottom of the list, it is  the last thing to be accessed 
when things are taken off of the stack.   his data structure is 
also known as a LIFO - an acronym for "Last InIFirst Out." 
Adding something to a stack i s  known as "PUSHing," and 
taking something off of a stack i s  known as "POPing." All 
values that are PUSHed or POPed must be sixteen bits 
long. Any double register can be PUSHed or POPed (AF, 
BC, DE, HL, IX, IY) except the SP and the PC. Since the SP 



contains the current address of the stack, it would make no 
sense to save the address of the stack I N  the stack. In  the 
case of the PC, it is pushed onto the stack every time a 
CALL instruction is executed, and poped off of the stack 
whenever a RET instruction is executed. 

Where i s  the stack? It could be anywhere in free RAM. I 
haven't included the necessary instructions to create and 
restore stacks yet so that I could keep the programs as 
simple as possible. Generally, the DOS or BASIC will have 
reserved a Stack with at least 10 free bytes (enough for 5 
PUSHES and/or CALLS). Does that mean a program with 
more then 5 CALLS can't run? Not necessarily. If the CALLs 
are all one right after the other (without any RETs in 
between), then it DOES mean that the program may not 
work. In  the case of the above programs, the value of the 
SP is actually fictitioys. Since we didn't actually set the 
value of the SP (and can't know what it is), I set it for an 
area of unused RAM (where we might very well have 
placed it). 

I'm afraid that the description of the DELAY program will 
have to wait until next month. In the mean time, you might 
want to experiment with different delay values. Try a value 
like 5000H instead of 500H. For those daring souls, I will 
pose an exercise. Re-write the program so that it displays 
all of the characters in reverse order (starting with the 
graphic block BFH, and ending with a blank). The only hint 
I will offer i s  that you should use the LDDR instruction 
(Load on Decrementing Register). It works just like LDIR, 
except that HL and DE are decremented after each move. 
Good Luck! 

Corrections 

One final order of business. I just received my copy of 
Computronics with Assembly Language # 6. There are 
several mistakes in it that need correction (some my fault, 
some not). First, an excuse. I have been writing in 8080 
assembly language recently, and I see that I confused 2- 
80 and 8080 mnemonics several times (the 2-80 i s  a super- 
set of the 8080 machine language). On page 54, 1 used the 
command MNEMONIC JNZ. This i s  the 8080 equivalent of 
the 2-80: 

Labe l  Command Argument 
JP NZ,Address. 

Also on this page, there is  the mysterious LDPPP instruction! 
Don't ask me what it does, since I have no idea. It was 
supposed to be a LD. (Maybe i t  stands for "Load Direct on 
Positive Phase Processing?!") Anyway, there i s  no such 
instruction on the 8080, 8085, 2-80, or any other CPU I 
know of. Apologies to all concerned. 

Joseph Rosenman 
35-91 161 s t  Street 
Flushing, NY 11 358 

THE LNW8O. ( ONCE YOU FIND IT,THE REST IS EASY. 
You've heard about the LNW80. It's the new 

microcomputer from LNW Research, and it works 
harder than even the TRS80. But finding one 
hasn't been that easy. Now, Data Resources 
brings you another first: a ready supply of LNW80s. 

The LNW80 lets your computer perform like the 
world's most sophisticated microcomputers. Its 
4MHz, Z80A CPU characteristics more than double 
your computer's original processing speed. It 
comes complete with double density controller, 
color and b/w, high resolution graphics features, 
standard R5232 Port and 48K Ram. And the 
LNW80 is fully compatible with all TRS80 Model I 
software, giving you the widest available software 
base to go with your new performance capa- 
bilities. 

TRS.80 
LNWLK) Model Ill 

Processor 4 0  MHz 2.0 MHz 
Level II Basic lnterp yes Level Ill 
TRS80 Model 1 Level II Compatible yes no 
48K Bytes Ram yes no 
Floppy Disk Controller sng/dbl sng/dbl 
Serial RS232 Port yes yes 
24 x 80 Characters yes no 
Upper and Lower Case Yes yes 
Reverse Video yes no 
Keyboard 63 Key 53 Key 
Numeric Key Pad yes yes 
B/W Graphics, 128 x 48 yes yes 
HI-Resolution B/W Graphics, 480 x 192 yes no 
HI-Resolution Color Graphics (RGB), yes no 

384 x 192 in 8 Colors 
Warranty 6 Months 90 Days 

Compare these features: 
Now compare our price - just $1495.00, in- 
cluding a free monitor with the first fifty orders 
received. All orders are shipped free. 
At the same time, take advantage of another price 
special: 
Verbatim 525.01 5'/2" diskettes 
$25.95 per box of 10 
plus a free library case* with each of our first 
200 orders *(minimum order 2 boxes) 

Call toll free to order 800/525.8394 or 800/525.8419 
Visa, Wastecard checks and money orders accepted. 

Data Resources 
304 Elati Street 
Denver, Colorado 80223 
(303) 698-1 263 
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PHONE BILL PROGRAM 
Dan Keen and Dave Dischert 

Some people are involved in many different things. 
Recently we met a man who owned seven small companies 
which he operated out of one office. 

At the end of the month when the telephone bill 
arrived, each long distance call had to be checked to see 
which company that amount should be billed to. Each 
number had to be put in a separate column and then each 
l is t  was totalled. 

A log book could be kept, but this was a pain, and it 
would s t i l l  require someone to go through it manually and 
tally all amounts for each company. 

Since most of the long distance calls were to the same 
numbers each month, we created a program which allows 
him to set up company files and store the numbers that are 
frequently called by each company. 

When the monthly bill comes in, the secretary simply 
goes down the l is t  and enters each phone number and i t s  
date, time (number of minutes), and amount. 

She can then review the l i s t  in the computer and check 
it for any typographical errors. 

When it is satisfactory, the computer will sort the 
entries, printing out a list for each company, including the 
date, time, phone number, amount and grand total for that 
company. 

A miscellaneous list is created and totalled to show all 
the numbers which appeared on the  hone bill but which 

<C> ADD COMPANY LIST 

This i s  the very first option you must choose when you 
initially run the program. You are prompted with: 
ENTER COMPANY NAME (OR JUST HIT <ENTER> KEY TO 
QUIT) 

If the name conflicts with one previously entered, it will 
indicate that there i s  a conflict and the program will not 
accept your input. 

It will again prompt you with ENTER COMPANY, and 
you can keep going. When you are finished, simply hit the 
<ENTER> key in response to entering a name. The 
program allows up to 9 companies to be added. They do 
not have to be added all at once. This option can be 
selected any time you wish to add another company. 

The computer will automatically take the company name 
you type in and make it equal a filename which i s  in the 
correct form that the computer requires to enable it to 
store that file on diskette. There must be eight characters. 
If you enter more than eight, only the first eight (starting 
from the left) will be used. If you enter less than eight, the 
remainder will have asterisks tacked onto it. An extension 
of /FIL representing "file" i s  concatinated. Do not use 
numbers or spaces when entering a company name. For 
example, let's say you typed in a company named REPAIR. 
The filename on the diskette will appear as REPAIR**/FIL. 

were not on file with'any of the combanies. <A>DD NUMBERS 

OVERVIEW 
This program allows you to  store all regularly called 

phone numbers into separate files, each file representing a 
particular business or use. Several files can be set up for 
different businesses, or perhaps two files can be created, 
one to represent business calls, the other for personal calls 
made from'the same telephone. 

HOW TO USE THE PROGRAM 
The top of the screen will show all the current company 

files on the diskette whicb you have created. Below that 
the MAIN MENU will be displayed. The video display 
would look like this assuming there have been two files 
created so far, one for a campground business and the 
other for the owner's persona! calls. 

THE FOLLOWING FILES ARE ON THIS DISK: 
- - - - - - - - - - - - - - - . - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
1 CAMP 
2 PERSONAL 

All the company files currently in storage (created by 
using the <C> ADD COMPANY option) are displayed on 
the screen alpng with a number beside them (1, 2, 3, etc.). 
You are prompted with ENTER COMPANY NUMBER TO 
WORK ON. Type the corresponding number. As with many 
inputs in this program, only one keystroke i s  necessary 
(you don't have to hit <ENTER> after you type the 
number). This helps speed you through the program. 

ENTER PHONE NUMBER (HIT <ENTER> TO QUIT). 
Type in a phone number. If you type in the area code here, 
then you will have to also type in the area codes when you 
enter each phone number on your monthly bill, or the 
computer will not find a match. So get in the habit of using 
area codes either all of the time, or none of the time. You 
could choose just to use area codes on numbers which do 
not have the same code as you. 

You can continue to enter numbers. To quit, simply 
respond to the ENTER NUMBER prompt by hitting the 
<ENTER> key. 

Enter phone numbers in the form of 609-886-151 1, 
using hypens between number sections. 

<S>EARCH/EDIT/DELETE FILES 

< b D D  NUMBERS <C> ADD COMPANY L I S T  Selecting this option results in another menu, EDIT 
<S>EARCH/EDIT/DELETE F I L E  <E>NTER PHONE B I L L  MENU. Options are: 
4 b E  RUN PHONE BILL 4 b I L L  OLD B I L L  

<D>ELETE A COMPANY NAME 
An invisible option, <Q>uit is not displayed, but will <P>HONE NUMBER FILE (EDIT OR CHANCE INFORMA- 

respond if a "Q" is typed. This will cause the program to TION IN  A FILE) 

end and return you to BASIC READY. <Q>UIT 
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If you choose the <D>ELETE: The covpany file names 
and consecutive numbers are displayed1 ENTER COMPANY 
NUMBER YOU WANT TO DELETE OR <Q>UIT. In case 
you want to bail out and not erase anything, you can 
always hit the "Q". This whole program i s  loaded with 
these "Q"uit bail outs at critical points. Finally, you are 
quizzed ARE YOU SURE YOU WANT TO DELETE? (YIN). 
Enter a Y for yes, N for no. Once erased, there i s  no way to 
recover any information in that company file. 

If you choose the <P>HONE NUMBER EDIT: ENTER 
COMPANY NUMBER YOU WANT TO WORK ON. A list i s  
displayed. 

The top of the screen will show you instructions as to 
available selections at this time: 
SELECT LETTER: <A>DVANCE, <B>ACKUP, <E>DIT, 
<D>ELETE, <Q>UIT 

Picture in your mind a long list of phone numbers. The 
TV screen i s  a window, allowing you to view one number 
at a time. To look ahead to the next number, hit the letter 
"A". To go back to the last number, "B". If you wish to 
delete the number currently displayed, "D". If you want to 
change the number, hit "E". 

<E>NTER PHONE BlLL 

ENTER DATE, PHONE NUMBER, TIME, COST. Do not 
enter a dollar sign for COST, simply the amount. Just go 
down the entire phone bill, entering the information for 
each number. Entering Area Code i s  optional. When you 
are done, just hit <ENTER> when asked DATE. 

NOW TO REVIEW THE LIST. DO YOU WANT TO VIEW 
LIST ON: 
<P>RINTER . 
<V>IDEO 
<S>KIP TO SORTING BlLL (Note item number to edit if 
needed.) 

At this time you may wish to look over the numbers you 
just typed in to see if you made any errors. If you choose P 
or V, the list i s  shown, then the screen displays: 

HIT <ENTER> TO SORT, <Q>UIT, <E>DIT FlLE 

I f  all looks well, then just hit <ENTER> and the 
computer will begin to sort o l t  the phone numbers to their 
respective companies. Choosing the <S>KIP TO SORT 
option as previously mentioned also brings you to this 
point. 

If you choose <E>DIT, ENTER FlLE NUMBER OF LINE 
TO EDIT OR ENTER A ZERO TO QUIT will be displayed. 
The four lines of information (that is, date, number, time, 
amount) are shown. Choose a number from 1 to 4 
representing the line you wish to change. The old value will 
be shown and you will be asked to enter the new value. 

SORT. The sort routine will now print out on the line 
printer each company name and all the phone numbers 
and costs associated with that company. If there are any 
numbers on the list you entered that are not on file, then 
they will be placed in under a MISCELLANEOUS heading 
and their cost totalled. 

If there i s  more than one company file that contains the 
same phone number, the sorted list will bill that phone 
number to the first company it encounters. For example, if 

company file number 1 and number 3 both contain the 
number 123-1234, then number 1 will get the bill attributed 
to com pan y 1. 

A phone bill file i s  created, saving all these numbers and 
information you just entered. You can get another printout 
any time you wish by selecting the <R>ERUN PHONE 
BlLL OPTION. 

Before you <E>NTER another phone bill, you MUST use 
the <K>ILL OLD BlLL option. This will erase the bill and 
clear the way for you to enter a new one. If you fail to do 
this, i t  i s  possible for phone numbers in last month's bill to 
be included erroneously into this month's bill. That would 
happen if last month's phone list was longer than this 
month's. So be sure to Kill before entering a new phone 
bill. 

The <K>ILL option will prompt you with ARE YOU 
SURE? (YIN). This gives you a chance to bail out at the last 
minute. 

PROGRAM L I S T I N G  

1 0  REM 
MODEL I & I11 VERSION 
PHONE B I L L  PROGRAM 
CREATED 0 8 / 0 6 / 8 1  
UPDATED 1 1 / 0 8 / 8 1  

2 0  CLS : CLEAR 1 5 0 0 0  : D I M  C0$(50 )  , F 1 $ ( 2 5 0 ) , P N $ ( 2 5 0 )  ,M0$(12 ) :  
M$="$$####.##" : Ml$="######" : M2$="###" : GOSUB 1 0 0 0  : 
GOSUB 1 0 2 0  
3 0  CLS : CLOSE : GOSUB 1 0 3 0  : A$(B)="<A>DD NUMBERS" : 
A$(l)="<C> ADD COMPANY L I S T "  : A$(Z)="<S>EARCH/EDIT/DELETE 
F I L E "  : A$(3)="<E>NTER PHUNE B I L L "  : A$(4)="<R>E RUN PHONE 
B I L L "  : A$(5)="<K>ILL OLD B I L L "  : C=0 
4 0  FOR B=704 TO 9 5 9  STEP 3 2  : PRINT  @B,A$(C) ;  : C=C+l: NEXT : 
C=0 : A=672 : I F  D$( I ) = " "  THEN GOSUB 5 1 0 0  
5 0  A$=INKEY$: I F  A$="AM THEN 1 0 0  ELSE I F  A$="CM THEN 2 0 0  ELSE 
I F  A$="SV THEN 3 0 0  ELSE I F  A$="EW THEN 5 0 0  ELSE I F  A$="RV 
THEN 6 0 0  ELSE I F  A$="KV THEN 1 3 0 0  ELSE I F  A$="QW THEN CLOSE : 
END 
6 0  A=A+32 : PRINT  @A,STRING$(25 ,  " ") ; : FOR X= l  TO 5 0  : NEXT 
: PRINT  @A,A$(C) ;  : C=C+l : FOR X= l  TO 5 0  : NEXT : I F  A$ 0"" 
THEN TM=0 
7 0  IFC=6 THEN A=672 : C=0 
8 0  TM=TM+l : I F  TM=500 THEN GOSUB850 : GOSUB 1 0 3 0  
9 0  GOT0 5 0  
1 0 0  REM 

ADD NUMBERS 

1 1 0  CLS : PRINT  TAB(23)"ADD PHONE NUMBERS" : PRINT  
STRING$(64,  " - " )  : GOSUB 1 0 3 0  : GOSUB 1 0 4 0  
1 2 0  pH$="" : LINEINPUTVENTER PHONE NUMBER ( H I T  <ENTER> TO 
QUIT )  " ;  PH$ 
1 3 0  I F  pH$="" THEN CLOSE : RUN 
1 4 0  FOR DE=1 TO LOF(2)  : GET 2 , D E  : I F  L E F T $ ( F l $ ,  l ) o " * "  THEN 
NEXT 
1 5 0  RSET Fl$=PH$ : PUT 2 , D E  : GOT0 1 2 0  
2 0 0  REM 

ADD COMPANIES 

2 1 0  GOSUB 1 0 1 0  : CLS 
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2 2 0  CO$="" : LINEINPUTMENTER COMPANY NAME ( H I T  <ENTER> TO 
QUIT)  ";CO$ 
2 3 0  I F  CO$="" THEN CLOSE : RUN 
2 4 0  FOR DE=1 TO NF : I F  LEFT$(CO$(DE) , LEN(CO$))=CO$ THEN 
PRINTMNAME CONFLICTS WITH AN EXIST ING F I L E  " : GOT0 2 2 0  ELSE 
NEXT 
2 5 0  CN$=CO$+STRING$ (10, "*" )  
2 6 0  FI$=LEFT$(CN$, 8 ) + " / F I L H  
2 7 0  FOR DE=1 TO LOF(1)  : I F  LEFT$(F$(0 ) ,  l)<>"*" THEN NEXT 
2 8 0  LSET F$( l )=CO$ : LSET F$(Z )=F I$  : PUT l , D E  : NF=NF+l : 
CO$(NF)=F$(B) : GOT0 2 2 0  
3 0 0  REM 

SEARCH E D I T  

3 1 0  CLS : PRINT TAB(25) "EDIT  F I L E S "  : PRINT @256,"<D>ELETE 
COMPANY NAME 
<P>HONE NUMBER F I L E  EDIT  
<Q>UITM : GOSUB900 
3 2 0  I F  IK$="PH THEN 4 0 0  ELSE I F  IK$="QM THEN 3 0  ELSE I F  
IK$<>"D1' THEN 3 1 0  
3 3 0  GOSUB 1 0 3 0  : PRINT TAB(15)I1ENTER COMPANY TO DELETE ' Q '  TO 
QUIT  " ;  : GOSUB 9 1 0  : I F  IK$="QH THEN CLOSE : GOT0 3 0  ELSE 
GOSUB 1 0 5 0  : I F  IK=0 THEN 3 3 0  
340  GOSUB 1010 
3 5 0  PRINTHARE YOU SURE YOU WANT TO DELETE T H I S  F I L E ?  (Y/N) " 

: GOSUB 9 0 0  
3 6 0  I F  IK$="YH THEN K I L L  F I $  : CO$(IK)="*"  : LSET 
F$(B)=STRING$(42,"*" )  : PUT l , C O ( I K )  : CLOSE : RUN ELSE CLOSE 
RUN 
4 0 0  REM 

EDIT  PHONE NUMBERS 

4 1 0  GOSUB 1 0 3 0  : GOSUB 1 0 4 0  : CLS 
4 2 0  DE=1 : PRINT1'SELECT A LETTER : <A>DVANCE, <B>ACKUP, 
<E>DIT, <D>ELETE, <Q>UIT1' : GOSUB 1 0 6 0  
4 3 0  GOSUB 9 1 0  : I F  IK$="AH THEN GOSUB 4 4 0  ELSE I F  IK$="BM 
THEN 4 5 0  ELSE I F  IK$="DU THEN GOSUB 4 9 0  ELSE I F  IK$="EU THEN 
GOSUB 4 8 0  ELSE I F  IK$="Qn THEN CLOSE : GOT0 3 0 0  ELSE 4 3 0  
4 4 0  I F  DE>LOF(2) THEN 4 3 0  ELSE DE=DE+l : GET 2 , D E  : GOSUB 4 6 0  
: GOT0 4 3 0  
4 5 0  I F  DE<3 THEN 4 3 0  ELSE DE=DE- 1 : GET 2 ,  DE : GOSUB 4 6 0  : 
GOT0 4 3 0  
4 6 0  PRINT @160,CHR$(31) ;  : PRINT @256 ,  "PHONE NUMBER # " ; D E - 1 ; "  

" ;  F1$ : RETURN 
4 8 0  INPUTHENTER NEW NUMBER ";NE$ : RSET Fl$=NE$ : PUT 2 , D E  : 
DE=DE-1 : RETURN 
4 9 0  LSET F l$=" * *  DELETE **" : PUT 2 , D E  : DE=DE-1 : RETURN 
500  REM 

ENTER PHONE B I L L  

5 1 0  X=0 : GOSUB 7 7 0  : CLS : P R I N T H H I T  <ENTER> FOR 'DATE'  TO 
QUITn  : PRINT STRING$(64,  "=") 
5 2 0  PRINT @ 2 5 6 , ;  : O$(0)="" : FOR DE=0T03 : PRINT D$(DE+ l ) ,  
: L INEINPU TO$(DE) : I F  0$ (0 )= " "  THEN CLOSE : GOT0 6 0 0  ELSE 
NEXT : X=X+l : PRINT 6 2 5 6 ,  ;CHR$(31) ; 
530  LSET F2$(0 )=0$(0 )  : RSET F2$(1)=0$(1)  : RSET F2$(2)=0$(2)  
: LSET F2$(3)=MKS$(VAL(O$(3))) : PUT3,X : GOT0 5 2 0  
6 0 0  REM 

COMPUTES PHONE B.ILLS (SORT) 

6 1 0  X l=0  : CLS : PRINT "NOW TO REVIEW THE L I S T  DO YOU WANT 
TO VIEW L I S T  ON : 

<P>RINTER 
<V>IDEO 
< S K I P  TO SORTING B I L L  

(NOTE THE ITEM NUMBER TO E D I T  I F  NEEDED)" : 
GOSUB 9 1 0  ELSE CLOSE : GOT0 3 0  
6 2 0  I F  IK$="Pn THEN GOSUB 6 9 0  : GOT0 6 3 5  ELSE I F  IK$="SN 
THEN 6 4 0  ELSE I F  IK$<>"VH THEN 6 1 0  
6 3 0  GOSUB 1 2 1 0  : FOR DE=1 TO LOF(3)  : GET3,DE : GOSUB 1 2 2 0  : 
NEXT 
6 3 5  Q$="" : PRINT1 'H IT  <ENTER> TO SORT, <Q> TO Q U I T ,  <E> TO 
E D I T  F I L E "  : GOSUB 9 1 0  : I F  IK$="EH THEN 7 0 0  ELSE I F  IK$="QM 
THEN CLOSE : GOT0 3 0  ELSE I F  IK$=CHR$(13) THEN 6 4 0  ELSE 
GOT0 6 3 5  
6 4 0  CLS : PRINTMSTANDBY. SORTING YOUR NUMBERS" : X=LOF(3) : 
FOR DE=1 TO X : GET 3 , D E  : PN$(DE)=F2$(1) : NEXT 
6 5 0  FOR DE=2 TO NF : FI$=RIGHT$(CO$(DE) , 1 2 )  : CLOSE 2 : GT=0 
: LPRINT LEFT$(CO$(DE) , 3 0 )  : GOSUB 1110 : GOSUB 7 5 0  
6 6 0  FOR DL=1 TO LOF(2)  : GET 2 , D L  : F l $ ( D L ) = F l $  : NEXT 
6 7 0  FOR D=l  TO X : FOR D1=1 TO LOF(2 )  : I F  L E N ( F l $ ( D l ) ) > l  
THEN I F  F l$(Dl )=RIGHT$(PN$(D) , L E N ( F l $ ( D l ) ) )  THEN GET 3 ,  D 
: F2=CVS(F2$(3)) : LPRINT F 2 $ ( 0 ) ,  F 2 $ ( 1 ) ,  F 2 $ ( 2 ) ,  USING M$; F2  
: PN$(D)=STRING$( l2,32)  : GT=GT+F2 : D1=0 
6 8 0  NEXT 01 , 0 : GOSUB 1 2 7 0  : GT=0 : NEXT DE 
6 8 5  LPRINT" " : LPRINTHMISCELLANEOUS NUMBERS" : LPRINT" " : 
GOSUB 1110 : FOR DE=1 TO X : I F  RIGHT$(PN$(DE) ,I)=" " THEN 
6 8 7  ELSE GET3,DE : F2=CVS(F2$(3)) : GT=GT+F2 : GOSUB 1 2 6 0  
6 8 7  NEXT : CLOSE : GOSUB 1 2 7 0  : GOT0 3 0  
6 9 0  GOSUB 1 2 4 0  : FOR DE=1 TO LOF(3)  : GET3,DE : GOSUB 1 2 5 0  : 
NEXT : GOT0635 
7 0 0  REM 

E D I T  B I L L  F I L E  

7 1 0  INPUTHENTER F I L E  NUMBER TO E D I T  0 TO Q U I T U ; Q  : I F  Q=0 
THEN 6 3 5  
7 2 0  GET 3 , Q  : GOSUB 1 1 2 0  : PRINT : PRINT : PRINTMENTEA NUMBER 
TO E D I T  0 TO QUIT"  : GOSUB 9 1 0  : IK=VAL( IK$)  : I F  I K > 4  THEN 
7 2 0  ELSE I F  I K = 0  THEN 6 3 5  
7 2 5  I K = I K - 1  : PRINT D $ ( I K + l ) ; "  OLD VALUE I S  " ; F 2 $ ( I K ) ;  : 
INPUT" ENTER NEW VALUE ";NV$ : I F  I K = 0  THEN LSET F2$(0)=NV$ 
ELSE I F  IK=1  OR IK=2 THEN RSET FZ$(IK)=NV$ ELSE I F  IK=3  THEN 
LSET F2$ (3)=MKS$ (VAL (NV$) ) 
7 3 0  PUT 3 , Q  : GOSUB 1 1 2 0  : P R I N T H I S  T H I S  CORRECT Y/N " : 
GOSUB 9 1 0  : I F  IK$="YH THEN 7 1 0  ELSE GOT0 7 2 0  
7 4 0  REM 

OPEN COMPANY PHONE L I S T  F I L E  

7 5 0  OPEN1'R" , 2 ,  F I $  : F I E L D  2 ,12ASF1$  : RETURN 
7 6 0  REM OPEN F I L E  FOR B I L L  
7 7 0  0PEN"R",3,"PHONE/BILH : F I E L D  3 , 5  AS F 2 $ ( 0 ) ,  1 2  AS F 2 $ ( 1 ) ,  
3 AS F2$ (2)  , 4  AS F2$ (3)  : RETURN 
8 0 0  REM 

ENTER COMPANY NAMES 

8 1 0  CLS : CO$="" : PRINT @ 3 2 0 ,  ; : INPUTHENTER COMPANY NAME 
( H I T  <ENTER> I F  DONE) ";CO$ : I F  LEN(C0$)<8 THEN 

CN$=CO$+STRING$(l0, "*") 
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SOFTWARE 
Super Utility Plus by Kim Watt 

Joseph Rosenman 
There are many utility programs for the Models 1 and 3. 

Quite a few of them are useful, quality programs. Even in 
this crowded market, Super Utility has made a well 
deserved name for itself. First, the facts: 

Super Utility Plus 
by Kim Watt 
BreezeIQSD Inc. 
11 500 Stemmons Expwy., Suite 125 
Dallas, Texas 75229 

System: Model 1 or Model 3 
RAM: 48K required 
Disks: At least 1 disk required. 
Language: 2-80 Machine Language. 

Super Utility is a powerful and comprehensive disk 
access and modification utility. What i s  a disk utility? I t  i s  a 
program that permits the diskette to be analyzed, displayed, 
and altered. Many users of the the NEWDOS80 disk 
operating system (by Apparat) might be familiar with the 
SUPERZAP program. SUPERZAP is a disk utility that i s  
included with NEWDOS80. I can say from a great deal of 
personal experience that Superzap is an extremely useful 
program. I t  has one distinct advantage over Super Utility: it 
i s  a CMD file. With that one exception, Super Utility i s  
overflowing with extra features. I guess the best way to 
understand the scope of Super Utility i s  to examine the 
multiple Menus that it uses. 

Main Menu 

1) D isk  Zap 6) Tape U t i l i t i e s  
2) D isk  Purge 7) Memory U t i l i t i e s  
3) D isk  Format 8) F i l e  U t i l i t i e s  
4) D isk  Backup 9) Conf igure System 
5) D isk  Repai r  0) E x i t  Program 

Each menu selection in turn calls up another menu. The 
menu "topics" are arranged in a logical fashion, and pretty 
much cover the gamut of utility functions. The next step in 
describing Super Utility i s  to describe the sub-menu 
details. 

1) Disk Zap 
1) Display sectors: Display any disk sector in Hex and 

ASCII. 
2) Verify sectors: Make sure the data in the sector i s  

correct. 
3) Compare sectors: Determine whether any two sectors 

match. 
4) Copy sectors (on the same disk or on any two disks). 
5) Copy sector Data: This copy i s  similar to Copy 

Sectors, but the size i s  specified as a byte count rather 
then a sector count. 

6) Zero sectors. 
7) Reverse sector data: Byte 256 becomes byte I, byte 

255 becomes byte 2, etc. 
8) Exchange sectors (swap a specific number of sectors). 

9) String search: will search the disk for any length ASCII 
string or byte list (replacement is optional). 

0) Sector search: Search for duplicate sectors. 
A) Read ID address marks: Display track ID information. 
B) Alter data address marks. 

Note that the Display Sector option also allows you to 
modify the sector contents, and write i t  back to the disk. 

2) Disk Purge 
1) Kill selected files 
2) Kill by category: by extension or attribute. 
3) Remove system files. 
4) Remove all passwords. 
5) Disk Directory: with all of the trimmings. 
6) Zero unused entries: cleans up unallocated FPDEs. 
7) Zero unused granules: fills all unused sectors with 

00s. 
8) Change disk name. 
9) Change file parameters: a fancy RENAME function. 
0) Check directory: verifies that there are no errors. 

3) Disk Format 
1) Standard Format 
2) Special Format: Allows you to custom configure the 

formatting. 
3) Format without erase: will "clean up" the inter-sector 

gaps. 
4) Build Format track (in memory). 
5) Write Format track (from memory). 
6) Software bulk erase: Wipe out all information from 

the diskette. 

4) Disk Backup 
1) Standard Disk Backup. 
2) Special Disk Backup: Analyze a disk, then duplicate. 

5 )  Disk Repair 
1) Repair GAT sector. 
2) Repair HIT sector. 
3) Repair BOOT sector. 
4) Read protect directory (read protection i s  a quick way 

to locate the directory in the TRSDOS compatible Doses). 
5) Un-read protect directory. 
6) Recover killed files (as long as i t  wasn't killed by 

TRSDOS). 
7) Move Directory (to any unallocated track). 
8) Display Directory. 
9) Check directory (thorough directory test). 
0) Clear unused entries: zero out all unused FPDEs. 

6) Tape Utilities 

1) Read Tape. 
2) Write Tape. 
3) Verify Tape. 
4) Copy Tape. 
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7) Memory Utilities 
11) Starting sector value 
12) Data Address Mark (DAM) 

November 1982 

1) Display memory. 13) H i  speed mod (YIN) 

2) Move memory. 14) Tie printer to display (YIN) 

3) Exchange memory. 15) Define high speed activate code 

4) Compare memory: byte by byte comparison. 16) Define high speed deactivate code 

5) Fill memory. 17) Printer graphics (YIN) 

6) Reverse memory: First byte becomes last, etc. 18) Lowercase (YIN) 

7) Test memory: Tests a range of memory with every 19) Epson MX-80 (YIN) 

possible bi t  pattern. 20) Parallel (YIN) 

8) Jump to  memory: transfers execution to a memory 21) Line Feeds (Y/N) 

location. 
9) String search: Search memory for an ASCII string or 0 )  Exit Super Utility 

byte pattern. Super Utility doesn't require a system disk to  be in drive 
0) Input byte from port. 0 while it is running. When you are ready t o  exit Super 
A) Output byte to port. Utility, you need to replace the system disk. 
B) Memory to sectors: dump memory to disk sectors. As you can see, Super Utility covers a very wide range of 
C) Sectors to memory. applications. What's more, i t  works! This i s  a very powerful 
D) Memory to  track (entire track). and useful program. What would I suggest if Kim Watt 
E) Track t o  memory (reads all sectors and inter-sector asked me "How to improve Super Uti l i ty?" 

gaps). 1) Re-write the Configuration section so that i t  is clearer. 
2) Permit configuration to be "hard" saved to  disk 

8) File utilities without zapping. 

1) Display file sectors. 3) Modify the "Special Copy" command so that "strange" 

2) Compare files. information can be displayedlacted upon. 

3) Copy files: will copy a specified group of files all at 4) Permit the Special copy function to save the disk 

once. parameters and read them back. 

4) Disk Directory: provides a file oriented disk directory. 5) Provide Super Utility as a C M D  file ( I  know they 

5) Free space: gives a summary of all space available on since CMD files are COPY). 

all drives. 6) Use a larger print in the instructions. 

6) Offset file: allows a file to  be modified so that i t  will By the way, the instructions are quite comprehensive. 

load at a different address. The program includes a 42 page instruction manual. What 
7) File locations: provides a complete description of all is more, there is a large section on   articular systems 

files on a disk. (Model 1 or 3, NEWDOS80, DOSPLUS, LDOS, TRSDOS, 

8) Drive status. etc.). 
9) Sector allocation: Wil l  determine what file is located As you might have guessed by now, I believe that this i s  

at any given track and sector. a very useful program. Since i t  greatly increases the power 

0) Build a file: pre-allocate a file on disk. of your TRS-80, "no system should be without i t "  This i s  

.A) Clear a file: zero out all data sectors on  a file. probably the best program of its type, and i s  well worth 

B) Disk allocations: display allocation status for each having. 

track. 
C) Compute hash code (for any filename). Joseph Rosenman 

D) Compute passwords: will encode or decode any 35-91 I6l Street 

password. Flushing, NY 11358 W 

9) Configure System 
Configuration can be "hard" or "soft." In  "soft" configu- 

ration, the configuration table i s  altered. "Hard" configure 
requires that the Super Utility Plus disk program be 
zapped. This section of Super Utility is VERY VERY com- 
plicated. You can custom configure: 

1) DOS type 
2) "Real" track count 
3) "Relative" track count 
4) Directory location 
5) Stepping rate 
6) Initial drive delay 
7) Software write protect 
8) Disk density 
9) Real tracklrelative track relationship 
10) Track 0 density 

T H E  C A R D W R I T E R  
continued Page 41 
320  L I N E  INPUT TM$ 
330  PR1NT:PRINT"ENTER YOUR OPII'lION:'' 
3 4 0  PRINT"WAS REALLY.. . 

1 - -EXCELLENT 
2 -  -QUITE GOOD 
3 - -GOOD 
4 -  -ONLY FAIR 
5 -  -PRETTY BAD 
6 -  -TERRIBLE1' 

3 5 0  INPUT OP 
3 6 8  PRINT.PRINT"ENTER YOUR COMMENT, 

JUST <ENTER> I S  NO COMMENT, 
TO ADD A L I N E  USE DOWN ARROW, 
4 L INES MAXIMUM:" 
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Attention 

BARGAIN HUNTERS 
Receive Hundreds of Classified Ads 

Like These Every Month 

COMPUTER SHOPPER the new buy sell and trade makes i t  the ideal place for buyers and sellers to com 
publication is ready to help you with the latest infor- municate And its mix of individual dealer and 
mation on personal small business and large-system manufacturer ads enable subscribers to find what 
computers accessories and software they want at the best price possible 

Each ad-packed issue is full of bargains you are 
COMPUTER SHOPPER will work for you in other looking for Included are ads from individuals 

ways too If you are just thinking about getting into 
throughout the United States who are selling their computers i t  can help you learn product availability 
good pre-owned equipment just so they can trade-up and prices before you make a decision And through 
to new equipment coming on the market the timely ads COMPUTER SHOPPER will keep you 

But COMPUTER SHOPPER S bargains won t be abreast of changes in the market which could create 
yours unless you suSscribe This useful money- baraain oooortunities for vou ., r 7 

saving publication can become your way to com- 
municate with other buyers, sellers, and traders all over the nation BUT COMPUTER SHOPPER cannot work for you unless you 

Whether you are a hobbyist or a part-time user, COMPUTER subscribe 
SHOPPER will put you in touch with the nationwide computer Want to look us over first7 We I1 give you your first issue FREE 
marketplace in time for you to take advantage of bargain OPPor- and then bill you for the next 12 If you are not convinced COM- 
tunities PUTER SHOPPER suits your needs just write cancel on the in- 

Have something to sell?A COMPUTER SHOPPER subscriber pro- voice and return i t  
bably wants to buy i t  

And, to let COMPUTER SHOPPER start working for you right now 
Looking for a part, component or even a complete system? A 

with a paid subscription we II also give you a FREE classified ad to 
COMPUTER SHOPPER subscriber probably wants to sell 11 

sell your pre-owned equipment or to find equipment you want 
COMPUTER SHOPPER is THE marketplace for anything in com- 

puters and is read by thousands of people who are ready to buy If you don t need to use the free classifled ad now use i t  anytime 

COMPUTER SHOPPER offers a unique format in which classified subscription 

ads are categorized for fast locatton of specific items Combining Subscription $13lyear 12 issues plus your first free one Bank 
this with low individual ad rates - 12 cents a word - cards accepted Money back guarantee 

The Nailonwide Marketplace for Computer Equipment 

CC~ITPLIISR Sl-IclPPSR 
P 0 Box 23 T~tusv~lle, F lorlda 32780 

Telephone 305-269-32 1 1 

Mastercharge or VISA orders only, call TOLL FREE 800.327.9920. 



THE CARDWRITER 
continued from page 50 

3 7 0  PRINT1 ' I  THINK THAT.. . "  
3 8 0  PRINT STRING$ ( 3 6 ,  " -  " )  
3 9 0  CM$="" : C= l  
4 0 0  A$=INKEY$:IF A$="" THEN 4 0 0  
410  PRINTA$; 
4 2 0  I F  A$=CHR$(13) GOT0 470  
430  I F  A$=CHR$(10) THEN PRINT STRING$(50,  " -  " )  :C=C+l 
4 4 0  I F  C=5 GOT0 470  
450  I F  A$=CHR$ (8)  CM$=LEFT$ (CM$ , (LEN (CM$) - 1)) : GOT0 4 0 0  
460  CM$=CM$+A$ : GOT0 400  
4 7 0  PRINT:PRINT1'WHO I S  T H I S  TO BE ADDRESSED TO: 

1 -  -ABC 
2 -  -CBS 
3 -  -NBC 
4 -  -PBS 
5 -  -OTHER1' 

4 8 0  INPUT AD 
490  I F  AD=5 THEN L I N E  INPUT1'SPECIFY NAME AND ADDRESS 
USE DOWN ARROW FOR EACH L I N E :  
" ;AD$ (5 )  
5 0 0  PRINT:PR1NT1'PREPARE PRINTER AND CARD" 
510  INPUT1'ENTER <P> TO PRINT,  
ENTER <S> TO START AGAIN1';X$ 
520  I F  X$="Sn THEN RUN 
5 3 0  I F  X$="P1' THEN 5 5 0  
540  GOT0 510  
550  PRINT 
560  LPRINT1'DEAR " ; GR$(GR) 
570  LPRINT" YOUR SHOW, I1;CHR$(34) ; SB$; CHR$ (34 )  ; " , " ; 
580  LN=LEN(SB$) 
590  I F  LN>27 THEN LPRINT: LPRINT1'WHICH WAS AIRED " ; : F=3: GOT0 6 3 0  
6 0 0  I F  LN>23 AND LN<28 LPRINT" WHICH":LPRINT1'WAS AIRED ' I ; :  

F=2 : GOT0 6 3 0  
610  I F  LN>17 AND LN<24 LPRINT" WHICH WAS":LPRINT1'AIRED ' I ; :  

F=1: GOT0 ,630 
6 2 0  LPRINT" WHICH WAS AIRED" 
630  LPRINT1'ON " ; DT$; " AT " ; TM$; 
640  I F  F = l  LPRINT" ,  I FOUND TO BE": LPRINT1'REALLY " ;  :GOTO 6 8 0  
650  I F  F=2 LPRINT" ,  I FOUND TO":  LPRINT1'BE REALLY " ;  :GOTO 6 8 0  
660  I F  F=3 LPRINT" ,  1":LPRINT"FOUND TO BE REALLY " ;  :GOTO 6 8 0  
6 7 0  LPRINT" ,  I FOUND TO BE REALLY" 
680  LPRINT OP$(OP) ; "  " 

690  I F  CM$=""THEN 7 1 0  
700  LPRINT1 ' I  THINK THAT ";CM$; " .  " 
710  I F  OP>3 THEN LPRINT1'BETTER LUCK ON FUTURE SHOWS." 
720  I F  OP<4 THEN LPRINT1'KEEP UP THE GOOD WORK." 
730  LPRINT TAB(14) "SINCERELY, " 
740  LPRINT TAB(18) MA$ 
750  PRINT:PRINT1'TURN CARD OVER AND POSITION FOR ADDRESS." 
760  INPUT1'PRESS <ENTER> WHEN READY1';X 
7 7 0  LPRINT AD$(AD) 
780  PRINT:INPUT1'DO ANOTHER CARD (Y/N)I1;X$ 
790  I F  X$="Y1' THEN RUN 
8 0 0  END 
8 1 0  PRINT1'THIS I S  YOUR NEW AND PERSONAL TV RESPONDER SYSTEM. 
WITH I T  YOU CAN NOW VERY EASILY COMMENT ON ALL THOSE TV 
SHOWS THAT YOU LOVE OR HATE. RUN I T ,  AND I T  WILL PROMPT YOU" 
8 2 0  PRINT1'WITH A NUMBER OF COMMONLY USED PHRASES AND ALL YOU 
NEED TO DO I S  RESPOND WITH EITHER A NUMBER OR THE REQUIRED 

TEXT. YOU DON'T HAVE TO ADD PUNCTUATION AT THE END, THE PRO- 
GRAM DOES I T  FOR YOU. WHEN YOU ARE PROMPTED TO INPUT A LONG" 
8 3 0  PRINT1'STRING OF CHARACTERS, A L I N E  WILL APPEAR OVER THE 
SPACE WHERE YOU WILL ENTER THE TEXT. JUST DON'T GO BEYOND THE 
END OF THE L I N E  AND YOUR COMMENTS WON'T AFFECT THE PROGRAM, AND 
I T  WILL  F I T  NICELY ON A STANDARD POSTCARD." 
8 4 0  PRINT1'WHEN YOU ARE ENTERING YOUR COMMENT THERE WILL BE NO 
CURSOR, BUT ENTER TEXT AS USUAL, I T  WILL BE PRINTED AND THE 
BACKSPACE WORKS. HAVE FUN. " 
8 5 0  INPUT1'PRESS <ENTER> TO CONTINUE" ; X 
8 6 0  RETURN 

Anthony T. Scarpelli 
98 Foxcroft Dr. 
Scarborough ME 04074 H 

BEGINNER'S CORNER 
continued from page 14 

P a t h w a y s  T h r o u g h  t h e  Rom: G u i d e  t o  L e v e l  I1 B a s i c  a n d  DOS 
s o u r c e  c o d e  

S o f t s i d e  P u b l i c a t i o n s  A c o m p i l a t i o n  o f  s e v e r a l  s o u r c e s  
b y  G e o r g e  B l a n k  

J o h n  H a r t f o r d  
J o h n  T .  P h i l l i p p  

and  R o b e r t  M. R i c h a r d s o n  
P= 1 9 . 9 5  V= 2 5 . 0 0  

tt44444494*444*4*440.****4*4*P;444*4*44*4*4*444*4*444*4*4444*4* 

............................................................. 

EXAMPLE 4 .  GRAPHICS 

TRS-80  G r a p h i c s  f o r  t h e  M o d e l  I and M o d e l  I11 
B y t e  b o o k s  R . S .  C a t .  No .  6 2 - 2 0 8 7  

b y  K a t e r  a n d  Thomas 
P= 1 0 . 9 5  V= 1 3 . 0 0  

G r a p h i c  S o f t w a r e  f o r  M i c r o c o m p u t e r s  
K e r n  b y  K o r i t e s  

P= 2 1 . 9 5  V= 2 5 . 0 0  
( W r i t t e n  f o r  A p p l e  b u t  e a s i l y  c o n v e r t e d  t o  TRS-80) 
............................................................. 
............................................................. 

EXAMPLE 5 .  GENERAL TECHNIQUES AND INFORMATION 

P r o g r a m m i n g  D e s i g n  and  C o n s t r u c t i o n  
P r e n t i s - H a l l  b y  D a v i d  H i g g e n s  

P= 1 2 . 9 5  V= 8 . 9 5  

The B a s i c  C o n v e r s i o n s  Handbook f o r  t h e  A p p l e ,  TRS-80  and P e t  
U s e r s  

Hayden  B r a i n  Bank :  D a v i d  B r a i n  
P.  O v i a t e  
P .  P a q u i n  
C. S t o n e  
P= 7 . 9 5  V= 5 . 0 0  ( o n  s a l e  a t  a show) 

M i c r o c o m p u t e r  D i c t i o n a r y  
R a d i o  Shack  R .S .  C a t .  No .  6 2 - 2 3 1 1  

b y  C h a r l e s  J .  S i p p l  
P= 7 . 9 5  v= 10.00 

........................................................... 
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CORRECTION 

The program that was published with "The Transporta- 
tion Method of Linear Programming" in the August 1982 
issue was unfortunately incorrect. The entire program that 
appears there should be replaced by the following: 

10 CLEAR 8 0 0 :  ON ERROR GOT0 7 2 0  :REM "TRANS"  
2 0  A$="### ####  #### # # #  ###  ##### .##  # # # # # . # #  

#####  . # # "  
3 0  C L S :  P R I N T  "TRANSACTION PROGRAM " :  I N P U T  "DATA NAME";  F $ :  
I N P U T  " D I S K "  ; X$ 
4 0  FX$=F$+": "+X$:  P R I N T :  I N P U T  "MAXIMUM NUMBER OF 
T R A N S A C T I O N S U ; D :  D I M  A % ( D , 4 )  , A # ( D , 2 )  
5 0  I N P U T  "SELECT D I S K  OR KEY I N P U T  ( D  OR K ) " ; T $  
6 0  I F  T$="KM THEN 110 
7 0  I F  T$<>"DU THEN 5 0  
8 0  I = l : O P E N " I " ,  1 , F X $  
9 0  FOR J = l  TO 4 :  I N P U T  # l , X % : A % ( I , J ) = X % :  NEXT J : K = I :  I N P U T  
#l,X#,Y#:A#(I,l)=X#:A#(1,2)=Y#: I F  A % ( I ,  1 ) = 0  THEN 1 5 0  
100 I=I+l: GOT0 9 0  
110 P R I N T  "CHECK NO.  , MONTH+DAY ,ACCOUNT- D E B I T ,  C R E D I T ,  
A M O U N T - D E B I T ,  C R E D I T "  : K = l  
1 2 0  FOR Z=K TO D :  K=Z 
1 3 0  I N P U T  A X ( Z , l )  , A % ( Z , 2 )  , A % ( Z , 3 )  , A % ( Z , 4 )  , A # ( Z , l )  , A # ( Z , 2 ) :  I F  
A % ( Z , 1 ) = 0  THEN 1 5 0  
1 4 0  NEXT Z 
1 5 0  CLOSE 1 :  I N P U T  " I N P U T  L I N E  NUMBERS TO BE L I S T E D  OR 0 ,0  
WHEN COMPLETE" ; A ,  B  
1 6 0  I F  A=0 THEN 1 9 0  
1 7 0  C L S :  P R I N T  "NO TRANS DATE A C C - D E B I T  A C C - C R E D I T  
AMT- D E B I T  A M T - C R E D I T "  
1 8 0  FOR I = A  TO B :  P R I N T  U S I N G  A $ ; I , A % ( I ,  1 )  , A % ( I , 2 )  , A % ( I , 3 ) ,  
A % ( I , 4 ) , A # ( I , l )  , A # ( I , 2 ) :  NEXT I 
1 9 0  I N P U T  "SELECT L I N E  NUMBER TO BE CHANGED, 0 T O  L I S T ,  - 1  TO 
ADD DATA,  - 2  TO RECORD, - 3  TO I N S E R T ,  - 4  TO D E L E T E ,  - 5  TO SUM 
D E B I T S / C R E D I T S ,  - 6  FOR P R I N T I N G  OR - 7  TO RETURN TO GLMENU" ; P  
2 0 8  I F  P = - 7  THEN LOAD"GLMENUM , R  
2 1 8  I F  P=0 THEN 1 5 0  
2 2 8  I F  P=-  1 THEN P R I N T  "CK NO, MO+DAY ,ACCOUNT D E B I T - C R E D I T ,  
AMOUNT D E B I T - C R E D I T "  : GOT0 1 2 8  
2 3 8  I F  P = - 2  THEN 6 8 0  
2 4 8  I F  P = - 6  THEN 4 1 0  
2 5 0  I F  P o - 3  THEN 3 2 8  
2 6 8  I N P U T  "NUMBER OF I N S E R T E D  L I N E  8 TO D E F A U L T U ; P :  I F  P=o 
THEN 1 9 8  
2 7 0  K=K+l:W=o:FOR I = D - 1  TO P S T E P - 1 :  I F  A % ( I , l ) = o  THEN 3 8 8  
2 8 8  I F  W=O THEN W=l :FOR J = l  TO 4 : A % ( I + 2 , J ) = A % ( I + l  , J ) :  NEXT J :  
FOR J = l  TO 2  : A # ( I + 2 ,  J ) = A # ( I + l ,  J )  : NEXT J  
2 9 8  FOR J = l  TO 4 : A % ( I + 1 ,  J ) = A % ( I , J ) :  NEXT J :  A # ( I + l  , l ) = A # ( I , l )  
: A # ( I + 1 , 2 ) = A # ( I  , 2 )  
3 8 8  NEXT I 
3 1 0  GOT0 4 8 8  
3 2 8  I F  P o - 4 T H E N 3 6 8  
3 3 0  1 N P U T " L I N E  NUMBER TO DELETE 8 TO D E F A U L T 0 ; P :  I F  P=o THEN 
i 9 0  
3 4 8  K=K- 1 : FOR I = P  TO D -  1 : I F  A % ( I ,  1 ) = 0  THEN FOR J = l  TO 4 :  
A % ( I  , J ) = 0 :  NEXT J :  FOR J = l  TO 2 : A # ( I  , J ) = 0 :  NEXT J :  GOT0 1 8 0  
3 5 0  FOR J = l  TO 4 : A % ( I , J ) = A % ( I + l , J ) :  N E X T J  : A # ( I , l ) = A # ( I + l , l )  
%(I , 2 ) = A # ( I + 1 , 2 )  : NEXT I : GOT0 1 8 0  

3 6 0  I F  P o - 5  THEN 4 0 0  
3 7 0  SD#=0:SC#=0:  FOR 1=1 TO D :  I F  A % j I ,  1 ) = 0  THEN 3 9 0  
3 8 0  SD#=SD#+A# ( I ,  1 )  : SC#=SC#+A# ( I ,  2 )  : NEXT I 
3 9 0  BA$="### , # # # , # # # . # # "  : P R I N T M S U M  D E B I T S  " ;  : P R I N T  U S I N G  
B A $ ; S D # ;  : P R I N T "  SUM C R E D I T S  " ;  : P R I N T  U S I N G  B A $ ; S C # :  GOT0 
1 9 0  
4 0 0  P R I N T  " C K  NO. ,MO+DAY, A C C O U N T - D E B I T ,  C R E D I T ,  A M O U N T - D E B I T ,  
C R E D 1 T " : I N P U T  A % ( P , l )  , A % ( P , 2 )  , A % ( P , 3 )  , A % ( P , 4 )  , A # ( P , l )  , A # ( P , 2 )  
: GOT0 1 8 0  
4 1 0  I N P U T  " L I N E  COUNTER ( Y / N ) " ; L C $ :  I F  LC$="YM THEN CMD 
"FORMS ( T )  " 
4 2 0  XX$=" NO.  CK NO. MO+DAY D E B I T  C R E D I T  $ D E B I T  

$ C R E D I T  $BALANCEu 
4 3 0  I N P U T  " I N P U T  DATE OF RUN X X / X X / X X " ; D A $  
4 4 0  Z$=" BALANCE ##########. # # "  
4 5 0  I N P U T  " I N P U T  O R I G I N A L  BALANCE" ; BA#:SD#=J: SC#=0 
4 6 0  L P R I N T "  " :  L P R I N T "  DATE " ;  DA$:  L P R I N T  U S I N G  Z $ ;  BA# 
4 7 0  L P R I N T  XX$ 
4 8 0  C L S :  P R I N T  " P R I N T E R  MENU": P R I N T  " 1 A L L  
ACCOUNTS" : P R I N T "  2  SELECTED TRANSACTIONS"  : P R I N T  
" 3  SELECTED D A T E S " :  P R I N T "  4  SELECTED 
ACCOUNT": I N P U T  GH% 
4 9 0  I F  GH%=l THEN 5 6 0  
5 0 0  I F  GH%<>2 THEN 5 2 0  
5 1 0  I N P U T  " I N P U T  M I N I M U M  AND MAXIMUM TRANSACTION NUMBERS"; 
SS%, BB%: GOT0 5 6 0  
5 2 0  I F  G H W 3  THEN 5 4 0  
5 3 0  I N P U T  " I N P U T  EARLYEST DATE AND L A T E S T  DATE ( M O D A ) " ;  
SS%, BB%: GOT0 5 6 0  
5 4 0  I F  GHx-34 THEN 4 8 0  
5 5 0  I N P U T  "ACCOUNT YOU W I S H  TO E X A M I N E U ; S S %  
5 6 0  FOR 1=1 TO D :  I F  A % ( 1 , 3 ) = 1  THEN B A # = B A # + A # ( I , l )  
5 7 0  I F  A % ( I , 4 ) = 1  THEN B A # = B A # - A # ( I  , 2 )  
5 8 8  I F  A % ( I ,  1 ) = 8  THEN BA$="###,###,###.##":LPRINT "SUM D E B I T S  
" ;  : L P R I N T  U S I N G  B A $ ; S D # ;  : L P R I N T  " SUM C R E D I T S  " ;  : L P R I N T  
U S I N G  B A $ ; S C # :  GOT0 1 9 8  
5 9 8  I F  GH%=l THEN 6 5 8  
6 8 0  I F  GH%=2 AND SS%<=A%(I,  1 )  AND BB%>=A%(I,  1) THEN 6 5 8  
6 1 8  I F  GH%=3 AND SS%<=A%(I ,2 )  AND B B % > = A % ( I , 2 )  THEN 6 5 8  
6 2 0  I F  GH%=4 AND A % ( I , 3 ) = S S %  THEN 6 5 8  
6 3 8  I F  GH%=4 AND A % ( I , 4 ) = S S %  THEN 6 5 8  
6 4 8  GOT0 6 6 8  
6 5 8  L P R I N T  U S I N G  A $ ; I , A % ( I , l )  , A % ( I , 2 )  , A % ( I , 3 )  , A % ( I , 4 ) ,  
A # ( I ,  1) , A # ( I  , 2 )  ,BA#:SD#= S D # + A # ( I ,  1) :SC#=SC#+A#( I  , 2 ) :  NEXT I 
6 6 8  NEXT I: L P R I N T  "SUM D E B I T S  " ;  : L P R I N T  U S I N G  B A $ ; S D # , "  SUM 
C R E D I T S  " ; : L P R I N T  U S I N G  BA$;  SC# 
6 7 8  GOT0 1 9 8  
6 8 0  O P E N " O V , l , F X $ :  FOR I X = l  TO D :  FOR I Q = l  TO 2 :  
D Z # = I N T ( l f l f l D a A # ( I X ,  I Q ) ) / l @ D :  D X # = A # ( I X ,  I Q )  - D Z # :  
A # ( I X ,  I Q ) = D Z  # :  I F  D X # > . 0 8 5 D  THEN A # ( I X ,  I Q ) = A # ( I X , I Q ) + . f l D  
6 9 8  NEXT I Q ,  I X : I X = o  
7 0 0  I X = I X + l :  P R I N T  # l , A % ( I X ,  l ) ; A % ( I X , 2 ) ; A % ( I X , 3 )  ; A % ( I X , 4 ) ; :  
FOR I Q = l  TO 2 :  P R I N T  # l , A # ( I X , I Q ) :  NEXT I Q :  I F  I X < D  THEN 7 8 8  
7 1 0  CLOSE 1 : GOT0 1 9 0  
7 2 8  RESUME 7 3 8  
7 3 0  P R I N T  " A N  ERROR HAS OCCURRED SAVE YOUR F I L E S - - O N  NEW D I S K  
I F  NECESSARY": P R I N T :  GOT0 1 9 0  . 
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PROGRAM CONVERSION (PART 10) 
Richard Kaplan 

After nine months of writing this series, I have amassed PRINT USING "% %"  PRINT USING "/ /'I 4 7  
an abundance of reading material pertaining to program I F  XXX YYY I F  XXX THEN YYY 4 8  
conversion between the MODEL I, MODEL II, MODEL I l l ,  
APPLE, and CP/M computers. No doubt this information PRESSING SHIFT @ PRESS HOLD KEY 4 8  
may be a bit cumbersome to read completely and utilize; ERR/2+1 ERR (ALSO CHANGE ERROR 4 8  
therefore, I will devote a large portion of this month's CODES) 
article to a presentation of charts summarizing most 
information which I have presented in the last nine CONVERSION TO CP/M FROM MODEL I1  

months. MODEL I1 COMMAND CP/M EQUIVALENT ISSUE # 

CONVERSION TO MODEL I/III FROM MODEL I1  
CLS PRINT CHR$(X) 4 6  

(DEPENDS ON COMPUTER) 
MODEL I1  COMMAND MODEL I/III EQUIVALENT ISSUE # PRINT @ X, "ZZZ" DN- INT(Q/80)  4 6  

PRINT @ X PRINT @ ( I N T ( X / 8 0 ) * 6 4 )  4 4  AC=Q- INT(Q/8@)  '80 
+ ( X -  INT(X /80)  * 8 0 ) )  PRINT CHR$(X) 

I F  D N o O  THEN PRINT STRIRG$(DN,Y); 
OPEN "R" ,1, "XXX" , 1 2 8  OPEN "R" ,1, "XXX" 4 4  I F  A C o O  THEN PRINT STRING$(AC,Z); 

(MOD I ONLY) PRINT "ZZZ" 
OPEN "D" ,1, "XXX" OPEN "R" ,1, "XXX" 4 4  

(X=HOME CURSOR Y=CURSOR DOWN 
OPEN "E" ,  1, "XXX" READ AND REWRITE F I L E  44  Z=CURSOR ACCROSS) 

SWAP A,B T=A : A=B : B=T 4 7 ,  OPEN "R" ,1, "ZZZ" CP/M DOES NOT SEARCH DRIVES 4 6  
OR 5 0  

CMD" F=SWAP" , A ,  B 
LOF MAINTAIN MANUALLY OR COMPUTE 4 6  

ERASE A$ 

(UNDER NEWDOS/80) 

CMD"F=ERASE" ,A$ (NEWDOS/80) 4 7 ,  
CMD"LnA$ (0) (MULTIDOS) 5 0  

PRINT USING "/ / "  PRINT USING "X  W" 4 7 

A MOD B A-  INT(A /B) *B  4 7 

SYSTEM"1" NOT NECESSARY 4 7 

SYSTEM CMD"S" 47  

SYSTEM"XXX" CMD"XXX" (ONLY WITH AN 4 7 
ALTERNATIVE DOS) (MOD I) 

CMD"IN,  "XXX" (TRSDOS 1 . 3 )  

SYSTEM"SCREENN SHFT DWN ARW " (MOD I11 4 8  
OR DOSPLUS AND MOD I) 

JKL (MOD I OR I11 WITH NEWDOS/80) 

ERR ERR/2 + 1 4 8 , 4 9  
(ALSO CHANGE ERROR CODES) 

PRESSING HOLD KEY PRESS SHIFT @ 4 8  

FOR I = 1 TO 151 4 6  
(LEAVE SPACES BETWEEN KEYWORDS) 

RE=RE+l 4 6  
(CP/M RECOGNIZES 5 -  LETTER 
VARIABLES) 

CONVERSION TO HP MBASIC FROM MICROSOFT BASIC 

MICROSOFT COMMAND HP EQUIVALENT ISSUE # 

LEFT$ (A$, Y) A $ ( l , Y )  4 9  

RIGHT$(A$, Y) A$(LEN(A$) -Y+1 ,LEN(A$)) 4 9  

MID$ (A$, X, Y) A$(X,X+Y-1)  4 9  

C$=A$+B$ C$=A$: C$ (LEN(C$)+l)=B$ 4 9  

ARRAY HANDLING SEE TEXT OF ARTICLE 4 9  

CONVERSION TO APPLE FROM TRS.8fl 

TRS- 8 0  COMMAND APPLE EQUIVALENT ISSUE # 

CLS HOME 4 5  

D ISK ACCESS SEE TEXT OF ARTICLE 45 
CONVERSION TO MODEL I1 FROM MODEL I/III 

MODEL I/III COMMAND MODEL I1 EQUIVALENT ISSUE # 

PRINT @ X PRINT @ ( I N T ( X / 6 4 ) * 8 0 )  4 4  

OPEN "EN,  1, "XXX" READ AND REWRITE F I L E  4 4  

SET (X,Y) 

A PRACTICAL EXAMPLE 
I recently received a letter from Stuart Reiner, 222 West 

15th Street, New York, NY 10011. 1 believe his letter is 
appropriate for this column, because it is an excellent 

DEF FNA(X)=( INT(X /64) *80)  4 4  example of the need for program conversion techniques, 
+(X-  ( I N T ( X / 6 4 ) * 6 4 ) ) + 3 2 0  : and it can also help to explain the process one must utilize 
PRINT @ FNA(Y*64+X) , CHR$(158) when attempting to convert BASIC programs. 
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Dear Mr. Kaplan: 
I own a TRS-80 MODEL 111 (48K) with one disk drive. I 

have been encountering difficulties in translating a program 
written for the Apple I 1  in lnteger BASIC. I use TRSDOS. 

The programs I have been trying to convert are part of a 
Pro Football predicting system included in the book "BASIC 
Betting - The Micro-Computer Edge" by lames jasper (a 
copy of the program as written by Mr. jasper is enclosed). 
I have enclosed a copy of the program as translated by 

me. The program runs through all right, except for the loop 
contained in the program at lines 7150 and 10235. 1 have 
tried entering the FOR and NEXT statements in several 
different ways, but I have been unsuccessful at all attempts 
to get the program to excute the loop. At this point the 
program is supposed to return so that information for a 
second team may be entered and hn the third team, etc. 
until the information for all 28 teams for the current week 
has been entered. 
I would appreciate any help you can give me in overcoming 

this problem. 
Thank you very much. 

Very truly yours, 
Stuart Reiner, CPA 

For legal reasons, it is not possible for me to reproduce the 
entire program listing here which Mr. Reiner sent to me. 
Instead, I will include only those portions of the program 
which required conversion. 

# vs. 0 
In the original (Integer BASIC) program, there were a 

number of lines which were similar to the following: 

300  I F  A$#A l$  THEN 310:A=l :RETURN 

This line contains a "#", which represents "not equal to" 
on the APPLE in lnteger BASIC. On the MODEL-Ill (or any 
other TRS-80, for that matter), the "not equal to" operator i s  
"<>". As a result, our corrected line should read as follows: 

300 I F  A$<>Al$ THEN 3 1 0 :  A= l  : RETURN 

The subsitution of <> for # i s  a snap. This should be an 
easy conversion. Right? Wrong! There i s  one more element 
of this line which still must be converted. 

IF ... THEN 
If you are at all experienced with TRS-80 programming and 

you examine the above line, you will see that the end of the 
line, i.e., "A=1:RETURNU, would never be executed on a 
TRS-80. If an "IF" condition i s  true on the TRS-80, each 
command on the line is  then executed. If the condition is  
false, execution of the program jumps to the next line 
number. On a TRS-80, then, if A$ were not equal to A l$ ,  
program execution would jump to line 310, since there is a 
GOT0 statement there. The portion of the line which reads 
"A=1: RETURN" would never be executed. 

On the APPLE with lnteger BASIC (NOT with APPLESOFT), 
the end of the line would be executed if the "IF" clause were 
not true. An equivalent set of program lines for a TRS-80, 
then, would be the following: 

3 0 0  I F  A$<>Al$ THEN 3 1 0  
3 0 5  I F  A$=Al$ THEN A=l  :RETURN 

IF ... THEN ... ELSE 
There i s  a programming concept on the TRS-80's which 

could reduce the two lines above into one line. The 
sequence "IF ... THEN ... ELSE" i s  that concept. In the two 
lines above, IF A$ is equal to A1 $, THEN program execution 
branches to line 310, or ELSE A is  set to 1 and the subroutine 
is terminated. In computerese, we could state this as follows: 

3 0 0  I F  A$<>Al$ THEN 3 1 0  ELSE A=l  :RETURN 

DISK ACCESS AND CHR$(4) 
In May, 1982 (issue # 45), 1 discussed in-depth the 

handling of APPLESOFT disk files, which are virtually identical 
to lnteger disk files. However, there is particular point, which 
was needed in Mr. Reinefs progam, which may very well 
cause quite a bit of confusion. Examine the folowing set of 
lines, which appeared in the program Mr. Reiner sent in: 

1 0  D$="" 

2 0  PRINT D$; "OPEN WEEKLY"; GNO 
7000  PRINT D$; "WRITEWEEKLY"; GNO 

7003  PRINT # 1  ,A$ 
7160  PRINTD$; "CLOSEWEEKLY"; GNO 

A knowledgable but not completely experienced TRS-80 
programmer might see this APPLE program and translate it as 
follows: 

1 0  D$="" 

2 0  PRINT D$: OPEN "Om,  1 ,  "WEEKLY": PRINT GNO 
7000  PRINT D$: PRINT # I ,  "WRITEWEEKLY" ; GNO 
7003  PRINT # 1  ,A$ 
7160  CLOSE # 1  

Lefs now examine this attempted conversion and see what 
might have been easily overlooked: 

Line 10 in the APPLE program appears innocent enough. 
Variable A$ is  simply beini set to a length of 0. Right? 
Wrong! As I mentioned in my May column, D$ i s  frequently 
used to denote CHR$(4), which i s  needed on the APPLE to 
specify a disk command. However, CHR$(4), which is CTRL- 
D, i s  not actually printed on the screen, even though it i s  part 
of the program. The original program author should have 
documented this in his program. However, since he didn't, 
we must realize this from context. Since CHR$(4) i s  not 
needed for TRS-80 disk access, we can delete this line. 

2 0  PRINT D$; "OPEN WEEKLY"; GNO 
2 0  PRINT D$: OPEN"OU ,I, "WEEKLY" :PRINT GNO 

This conversion again seems to be quite obvious. The 
original statement prints D$, opens the file, and prints the 
value of GNO. Right? Wrong again. 

As with our previous example, D$, which i s  equal to 
CHR$(4), i s  not needed on the TRS-80's. The OPEN command 
was not converted correctly either. On the APPLE, if GNO i s  
equal to 1, the command PRINT D$;"OPEN WEEKLY";GNO 
will open file WEEKLYI. On the TRS-80, the name of the file 
must be a string; it cannot be composed of a string portion 
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SOFTWARE REVIEW 
Defense Command 

from Big Five Software 

John Wilson 
Are you looking for a fast-action, truly challenging game? 

Look no further. Defense Command from Big Five Software 
is the game for you. While the game is modelled after the 
popular arcade game, there are quite a few changes that 
have been made. 

You start out with 3 space ships and 4 anti-matter 
bombs. You are alone, trying to  protect 10 KROTNIUM 
fuel cells from the KROMORFKROM galaxy. As the enemies 
fly down, you must position your ship directly below them, 
then fire. If you miss, you won't be able t o  fire again until 
the laser shot leaves the screen. You are awarded 40  t o  90 
points for each alien shot. If an alien gets down t o  the 
bottom, he will grab a canister and fly off with it. Shooting 
him will award double his value, and the cell will start t o  
fall. Being very fragile (the price you pay for nuclear 
power), you must catch the cells, or they will explode. A 
caught cell awards either 300 or 400 points. 

As your skills improve, there are more aliens, each 
moving faster. If the situation gets out of hand, an anti- 
matter bomb (AMB) can be used. Pressing any of the 
number keys (0-9), or aiming the joystick up  will detonate 
one of the bombs. All aliens on the screen are destroyed, 
and any cells the aliens were carrying will fall. 

There are two special alien ships that should be men- 
tioned. These are the Flagship and he Slicer. The flagship is 
the same on as in Robot Attack and Attack Force, but is no 
danger here. I t  flies along at different levels, carrying a 
cargo of ships. The flagship is worth 500 points, but  any 
aliens inside will be released. The slicer has been program- 
med t o  destroy fuel cells. The explosion from the cell will 
destroy the slicer. A slicer appears only when your supply 
of cells is low, or when released from the flagship. 

The game ends when you run out of ships or all of the 
fuel cells have been destroyed. As an aid in playing the 
game, an extra ship will be sent to  you every 10,000 
points. At every 5,040 points, you will receive another 
A M  B. 

This is one of the better games available today. I t  has 
clear, fast graphics, along with excellent sound. One or two 
people can play the game, with the 10  highest scores 
saved. I t  is an excellent program, and is very addictive. 

For those of you who like t o  get a higher score than the 
program gives, I have found out the way to  get a higher 
cannister bonus. Load the program normally, but do  not 
execute it. Go into the basic ~ e a d ~  mode, and type: POKE 
2461 6,62:POKE 2461 7,6:POKE 24619,O:POKE 24620,O 
After this, type' "SYSTEM ", then "/I 8750 ". You should 
receive 900 points for each cell caught. To get a larger 
bonus, increase the value that is poked into location 
2461 7. 
John Wilson 
204-79 Russell St. W. 
Lindsay, Ontario 
Canada K9V 2x3 rn 

business software 

Radio Shack's Model I, 11, 111. 
Heath's MBASIC and H D O S  
C P M :  Xerox, Alto. .  . 
IBM Personal Computer 

"1DM2 is GREAT !" -publisher of 80-US 

" (GL)  superior to either the Osborne (SBSG & Taranto) 
or Radio Shack.. . M A I L - X  has a greater capacity.. . 
more flexible than (R.S.)" 

-columnist of 80-microcomputing 

" imperceptively fast.. . (DBMS) i s  a good and reliable 
-publisher of Interface Age 

Data base manager, integrated accounting package 
(AR ,  AP, GL & Payroll), inventory, word  proces- 
sing, and mai l ing list. Compare and be selective ! 

Micro Architect, Inc. 
96 Dothan  St., Arl ington, MA 02174 

A NEWSLETTER FOR POCKET COMPUTER USERS 
This timely, compact publication provides up to the minute 
information on pocket computers, including models such as 
the Radio Shack TRS-80 PC-1 and PC-2, Sharp Electronic's 
PC-1500 and PC-121 1, and others as they are announced. Sub- 
scribe now t o  receive a valuable bonus absolutely FREE! . Up to the Minute News . Product & Equipment Reviews . Important Operating Tips . Practical Programs . More 
By Subscription Only: for  a calendar year period (January - 
December). You get all issues published to date for the calen- 
dar year in  which you subscribe, at the time you subscribe. 

MCIVISA Phone Subscriptions: (203) 888-1946 

I am interested. Please send me more information. I have a: 
0 Radio Shack PC-2 Sharp PC-1500 . . . . . . . . . 
1982 Regular Subscriber (Issues 11 - 20). $30.00 i n  U.S. 
(U.S. $36.00 to Canada. U.S. $45.00 elsewhere.) 
1982183 Subscriber (Issues 1 1 - 30). $60.00 i n  U.S. 
(U.S. $72.00 to Canada. U.S. $90.00 elsewhere.) 

0 1983 Regular Subscriber (Issues 21 - 301. $36.00 in  U.S. 
(U.S. $42.00 t o  Canada. U.S. $50.00 elsewhere.) 

Orders must be accompanied by payment in  full. We do not 
issue invoices for the POCKET COMPUTER NEWSLETTER. 

Thank you for your remittance. 

Addr: ................................. 
City: --------------- State: --- Zip: ------- 
MClV ISA #: --------------- Expires: -------- 
Signature: .............................. 

POCKET COMPUTER NEWSLETTER 
P.O. Box 232, Seymour. CT 06483 
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I Epson MX70/80 Cartridges I 

$5 O ~ E A C H  
Min. 3 of same color 

Reloads $2.50 each Min. 12 
$30.00 a Doz. of Same Color 

Cartridges and Reloads Available 
In Black, Red, Green, Blue, Brown 

35 Cherry Court, East Northport, N.Y. 11731 
N.Y.S. Residents Add Tax, Add $2.00 Shipping & Handling 

Prices Subject to Change 
Allow Clearing Time for Personal Checks 

Money Orders & Certified Checks shipped same day 

rr The unque Automded Computer E lec -  
t r o n ~ ~  Ma11 pockoge allows vou to send ond 
recewe ASCII fries from vour COMPLETELV 
UNATTENDED TRS-801 A C E W L  can receive 

I remote c a l l s  as a H O S T  and ploce PRESET 
CALLS as a TERMINAL I 

Written exclus~veh/  fm the H q e s  Stock 
Smortmodem and the TRS-80 model 1/11148K 
w~th disk. ACEMAIL opecotes on 
DOSTUS or W S / B O  ond c o r n  
suwlled on 't~ny' DOSPLUS r e a U v  
to run1 
HAVES STACK s n w m m m  mo-wio 
HAYES STACK SMARTMODEM 300-$239 

ACEMAIL 1200 SOFIWARE-$419 
ACEMAIL SOFlWU5-$79 

/ From Computer Plus to YOU. . . \ 
( PLUS afier PLUS afier PLUS \ 

I 
-- BUY DIRECT Here are lust a few of our frne offers 

call TOLL FREE for full rnlormatron -- I 
CDMPUTERS 

Model 1114K LEV I 
MODEL Ill 16K 
MODEL III32K 

'MODFL III32K 
MODEL 11148K 

'MODEL 11148K 
Model 11148K 
2DlskB RS232c 
Color Cornpuler 16K 
Color COrnpuler 16K 
wlexlended b o w  
Color Cornpule! 32K 
wrexlended bor lc  

%Color Cornpuler 32K MK 
wiextended boric 
Pockel Cornpuler 2 
Model 161DR1281: 
Model 162DR 12BK 
DT.1 Dolo Terrn!ncll 

MODEMS 
$ 5 ~  Lynx Dlrecl Connect MIIMIII 
7~ Hover Srnorl Modem 11 

856 SO Telephone ln ler l~ lce 11 

831 SO R 5 Modem 1 D C 
pqq R 5 Modem 11 D C 

 INTERS 
DolsvWheel I1 

( 8 w  DWP 410 
305 Srn! lhC~r~n~~TPIDa! lyWheel  

Epron MXBO 
3~ Epron MXBO FT 

Epron MX100 
4 w  COP 115 

DMP 1 M  
5.10 DMP2W 
230 DMPdOO 

4qw  DMPSOO 
4 7 ~  M!crol!ne80 
5~ Mlcrollne82A 

M!crol!ne B3A 

We have thelowest possible 
Fully Warranteed Prlces AND 
a full complement of  Radco Shack 

1 Software. 

P~ICBIIYWCI I0 ~hon~eMthOY1 nollce 
NOI r-&ble lor typogrophlcolerroa 
T P f . e a I l ~ r ~ l l l ~ r M  ood.ma* OrTOndlCorp 

DISK DRIVES 
235 R S Modellll15T Drive 
2 1  TondondOTrock MI 
'IW ColorCornpulerDr!ve 1 
'130 Color Cornpuler DrtveO 
210 PrirnorvHord DtrkMll 

Prlrnclry Hord D!sk Mlll 
17'15 ETC. 
1335 CCP-81 recorder 
5W C CJovsI!ck~ 
5W 16KRAMNEC 200N S ch lpr  
Sd9 M K  RomChtpr 
735 Color Cornpuler Flex D 0 S 
'IW 8rclnd Nome So(twclre. 
315 Send lorl!rl!ng 
SW R S Sowclre 1O%oll lhsl 

1029 
( M 9  ' ~ m ~ u l e r ~ l 4 i N e w  Loviiimeni 

325 7~2,%%2%wonann 
425 ICO!O~ iompu!eru* . e q ~ a r e r  
679 0 r i O o r d " e r D O I  

P.O. 801 926 

617-486.1193 'B.COm10Q 
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110 FORX=-24576TO- 2 4 4 4 1  :READY: POKEX, Y: NEXT 
1 1 5  ' 'CLEAR'  REQUIRED TO RESET VARIABLES FOR SECOND TIME 
THROUGH. 
1 1 6  ' Y ( 2 , 3 , 4 0 )  : GRAN 1 OR 2 :  HOW USED, TOT GRANS, GRANS SO 
FAR: TRACK 
1 1 7  ' YN$(2 ,40 )  : F I L E  NAME-GRAN 1 OR 2 :  TRACK 
1 1 8  ' SN$: F I L E  NAME. - S N ( 3 , 6 4 )  : NO OF SECTORS, NO OF 
BYTES, NO OF EXTENTS 
1 2 0  CLEAR6000:  DIMY ( 2 , 3 , 4 0 ) ,  YN$(2 ,40 )  ,SN$(64)  , S N ( 3 , 6 4 )  
1 2 5  ' PRINT SCREEN T I T L E  AND INSTRUCTIONS: 
1 2 6  ' <ENTER> = READ DRIVE 0 ,  S K I P  SYS & I N V I S  

F I L E S  
1 2 7  ' 1 <ENTER> = READ DRIVE 1, S K I P  SYS & I N V I S  

F I L E S  
1 2 8  ' 2  <ENTER> = READ DRIVE 0 ,  PRINT ALL F I L E S  

1 3 0  CLS: PRINTCHR$ (23 )  ; : PRINT@334 ,  "M A C S M A PI ' :  PRINT 

1 4 0  PRINT:PRINT1'LOAD TARGET DISKETTE I N  DRIVE 0"  
1 5 0  Y$="" : L INE INPUT"  PUSH <ENTER>I1;Y$ 

1 5 5  ' SELECT DRIVE 1 
1 6 0  IFY$="1"THENPOKE-24574 ,2 :POKE-245~7 ,2 :Y$=" "  
1 6 5  ' GO READ D ISK  AND RETURN HERE - RESTORE DRIVE 0 
SELECTION. 
170 DEFUSRl=&HAOOB: B=USRl (B )  : P O K E - 2 4 5 7 4 , l :  P O K E - 2 4 5 0 7 , l  - -  - 

1 7 5  ' A=BYTE BEFORE F IRST BYTE OF SECTOR 0 DIRECTORY 
(AFFFH) . 
1 7 6  ' H$=DECIMAL TO HEX CONVERSION STRING. 
1 8 0  A=- 2 0 4 8 1  :MA$="###" : H$="0123456789ABCDEF1' 
1 8 5  ' PRINT  PAGE HEADER. 
1 9 0 P R I N T @ 4 0 0 , " T U R N  O N  P R I N T E R ! "  
2 0 0  L P R I N T S T R I N G $ ( 2 2 , " * " ) ; "  M A C S D I S K M A P 

" ; STRING$(23 ,  "*") : CLS: LPRINT 
2 0 5  ' PRINT  DISKETTE NAME AND CREATION DATE. 
2 1 0  LPRINT1'DISKETTE - " ;  
2 2 0  FORX=209T0216: LPRINTCHR$(PEEK(A+X)) ; : NEXTX: LPRINT 
STRING$( 10, " 'I) ; 
2 3 0  FORX=217T0224: LPRINTCHR$(PEEK(A+X)) ; : NEXTX: LPRINT  
2 3 5  ' COUNT NUMBER OF TRACKS AVAILABLE FROM GAT TABLE. I F  
TRACK LOCKED OUT, MOVE CODE 2 INTO Y ARRAY. PRINT  BOTH 

TOTALS. 
2 4 0  T=0:R=0: FORX=97T0136 
2 5 0  IFPEEK(A+X)=252THENT=T+l  
2 6 0  IFPEEK(A+X)=255THENY( l ,  1 , X - 9 6 ) = 2 : Y ( 2 , 1 , X - 9 6 ) = 2  
2 7 0  NEXT 
2 8 0  LPRINT1'TRACKS - AVAILABLE " ;  
2 9 0  LPRINTUSINGMA$;T; : LPRINT"  LOCKED OUT " ;  : LPRINT  USING 

MA$ ;40 -T  
2 9 4  ' B U I L D  Y ARRAY ACCORDING TO GAT TABLE ASSIGNMENTS: 
2 9 5  ' 255 (FF)=  BOTH GRANS USED 

2 9 6  ' 254 (FE)=  # 1  FREE, # 2  USED 
2 9 7  ' 253 (FD)=  # 1  USED, # 2  FREE 
2 9 8  ' 252 (FC)=  BOTH GRANS FREE 
2 9 9  ' PRINT  'ASSIGNED'  AND 'FREE '  TOTALS. 
3 0 0  FORX=lT040 
3 1 0  Z=PEEK(A+X) 
3 2 0  IFZ=255THEN370 
3 3 0  IFZ=254THENY (1, 1 , X)=1 :RzR+1: GOT0370 
3 4 0  IFZ=253THENY ( 2 , l  ,X)=1 :R=R+l: GOT0370 
3 5 0  I F Z = 2 5 2 T H E N Y ( l ,  l,X)=1:Y(2,1,X)=1:R=R+2:GoTo~7~ 
3 6 0  PRINT1'DIRECTORY ERROR - USE DIRCHECK/CMD1' :END 
3 7 0  NEXT 
3 8 0  LPRINT1'GRANULES - ASSIGNED " ;  

3 9 0  LPRINTUSINGMA$; (T*2)  - R ;  : LPRINTSTRING$( l0 ,  " " )  ; "FREE 
" ;  USINGMA$;R; 
3 9 5  ' A=FIRST BYTE OF SECTOR 2 ( B 2 0 0 H ) .  CttECK ALL  FPDE 'S  

FOR FXDE 'S .  BYTE 0 MUST INDICATE I T  I S  NOT I T S E L F  AN FXDE, 
BUT THE SECOND LAST BYTE MUST SHOW I T  HAS ONE (FE) .  I F  YES, 

HANDLE I N  SUBROUTINE. 2ND BYTE ZEROED TO F A C I L I T A T E  
NEWDOS80 - V 2  
4 0 0  A=- 1 9 9 6 8 :  PRINT@408 ,  " - FXDE CHECK - "  

4 1 0  FORX=gT063: POKEA+(X*32)+1,0:  POKEA+(Xe32)+2 ,0  
4 2 0  I F  PEEK(A+(X*32))>0 AND PEEK(A+(X*32))<128 AND 
PEEK(A+(Xe32)+30)=254 THEN GOSUB 1 0 6 0  
4 3 0  NEXTX 
4 3 5  ' PRINT  NUMBER OF FXDE 'S .  
4 4 0  LPRINTSTRING$( lg ,  " " )  ; "FXDE 'S  -";USINGMA$;XD 
4 5 0  LPRINT1'SECTORS - ASSIGNED " ;  : LPRINTUSINGMA$; ( (T *2 )  -R)"5;  
LPRINTSTRING$( lg ,  " " )  ; "FREE 
" ;  USINGMA$;Re5; 
4 5 5  ' CHECK ALL  FPDE 'S .  I F  ACTIVE,  GO AND HANDLE I N  
SUBROUTINE. 
4 6 0  FORX=gT063 
4 7 0  IFPEEK(A+(Xe32)  )=0THEN490 
4 8 0  GOSUB730 
4 9 0  PRINT@408 ,  "COUNTDOWN " ; 6 4 - X :  NEXTX: CLS 
4 9 5  ' PRINT  NUMBER OF FPDE'S.  
5 0 0  LPRINTSTRING$( la ,  " " )  ; "FPDE 'S  - " ;  USINGMA$; FP  
5 0 5  ' PRINT PAGE T I T L E .  
5 1 0  LPRINT :  LPRINT1'TRACK> <1ST GRANULE> <2ND 
GRANULE> < F I L E  LENGTH>": LPRINT1'DC HX>"; " -  - - -<SECTORS 

0 -  4>" ; S T R I N G $ ( l g ,  " - " )  ; "<SECTORS 
5 - 9 > "  ;STRING$(4 ,  " - " )  ; "<SECTORS/BYTES-EXTEHTS" : LPRINT  
STRING$(7 2 ,  "*") 
5 1 3  ' 
5 1 4  I********** PRINTING ROUTINE ********** 
5 1 5  ' 
5 1 6  ' START OF 4 0  TRACK PRINTOUT. 
5 2 0  FORX=lT040:  C$=CHR$(X-1) 
5 2 5  ' CONVERT TRACK NUMBER TO HEX. PRINT  BOTH. 
5 3 0  LPRINTUSING1'##"; X -  1; : LPRINT"  " ; : LPRINTMID$(H$ , 
( ( A S C ( C $ ) A N D 2 4 0 ) / 1 6 ) + 1 , l ) ; M I D $ ( H $ , ( A S C ( C $ A N  D 1 5 ) + 1 , 1 ) ;  
5 3 5  ' 2 - U P  PRINTING OF GRANS 1 AND 2 .  
5 3 6  ' CHECK CODES- g=USED, l=FREE, 2=LOCKED OUT. 
5 4 0  FORW=l TO 2 
5 5 0  I F Y ( W ,  1 ,X)=lTHENYN$(W,X)=" - - FREE - - " 
5 6 0  I F Y ( W ,  1, X)=2THENYN$(W ,X)="  LOCKED OUT " 

5 6 5  ' NUMBER T H I S  GRAN. 
5 7 0  LPRINT"  <I1; USING1'##" ;  Y(W, 2 ,  X) ; 
5 7 5  ' NAME OF F I L E  AND TOTAL GRANS I T  HAS. 
5 8 0  LPRINT"  " ; YN$(W, X) ; " " ;  USING1'##";Y (W, 3 ,  X) ; 
5 9 0  LPRINT1'> " ;  
6 0 0  NEXTW 
6 0 5  ' I S  THERE A F I L E  TO L I S T  FOR 'LENGTH' COLUMN? 
6 1 0  NS=NS+l 
6 2 0  IFSN$(NS)=""THENLPRINT:GOT0700 
6 3 0  LPRINT ;  
6 3 5  ' PRINT  NAME WITHOUT BLANKS. 
6 4 0  FORJ= lT012  
6 5 0  IFMID$(SN$(NS) , J ,  I)=" "THEN670 
6 6 0  LPRINTMID$(SN$(NS) , J ,  1) ; 
6 7 0  NEXTJ 
6 7 5  ' PRINT NUMBER OF COMPLETE SECTORS, BYTES LEFT OVER, AND 
EXTENTS. 
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LIMITED OFFER ! 

I FREE WE'LL SEND YOU OUR BONUS GAME OF THE MONTH 

WHEN YOU BUY A N Y  2 GAMES I 
m , e  16;KET~-~ZL~yA~ 

P * ~  

THE FIRST ANTI-PREPPY COMPUTER GAME $ 
WHERE YOU'LL FIGHT OR LOSE YOUR SHIRT! 

\ -  
kt 18.95 & STARBASE ATTACK ' "-" 

4 aB8'PBoa 8TemBP ' 12.95 1 i.n-9- #*am maIEI1 '12.95 

IImBGALLOPlNG GAMBLERS 
1 ~l lustrated memorv b a n k s  I I 

I P.O.BOX 289 DEPT. C 
WILLIAMSTOWN, MA. 01267-0289 

Master Card 
and VISA accepted. I l 

CERTI,FIED CHECKS OR MONEY ORDERS ONLY 
PHONE ORDERS - CALL MON-FRP 9-5 EST 

ZORLO 
THE MAGNIFICENT 

WORD PROCESSING SYSTE 

For the TRS-80 * Model I and 111 

. Wriilen .n 1.3s' LBO marnine language . FUII screen ediling 
Move block 01 10x1 . sinjl" key ronlrol o ~ a i ~  ediiing luni~ions for ease01 use : Fi~.R,3, : ib~~~~~~~~I I~I ,"~XXIk 

D Y W ~ ) ~  6bsplay 01 word counl courl and tree . txaniine disk Direr~ory on any and k,l! whole n e  nor? rounl . no16 down repeal on all keys 
coiling . Supersrripls and S u w i p l s  Full Screen edil,nQ of EOTASM' and BASIC lexl liles . undeclined Mlded expanded and condensed lype : ~ ~ ~ ? , d ~ ~ ~ ~ : \ T ~ ~ ~ ~  ~ n ~ l ~ s M .  and slyles combine and inlermix wilhin a line . Juslilierlinsslolell margin righl mdrgin bolh mdrgiis ' ~ ~ ~ ~ k e ; i : e ~ ~ : g h ~ ~ n I ~ ~ h d ~ p p ' j ~ n ~ , { ~ ~ n ~ ~  and ienlered . AUIO~~ I~C~ I I~  luslilies and word-wraps on Ihe screen as : E$.$sgE Kijrj ::,;&' led prinlers 

y ~ u  lype . shill and shin ~nck lo( uppel rase Pc,nler ronl~ol rode access . Seal ch A"lomalic & ' Supporls P r W ~ ~ o n a l  spaced lus l~ fy~ng  on Cenlrnnics . Aulomalic labbing 
737 and l ine Pctnlsr lv '  . Oddand even page u%r delinabie headers loalers an0 ' $ ~ , ~ , ~ ~ m ( ! ~ b , " , p e ~ j , " j i ~ ~ b ~ d ~ b , " ~ e $ : ~ ~ $ x  " . t g e  number lines 

ser.de!inab,e !,nespac,ng lop and 
' Can be usec whlh any TRSOOS. rnmpallble aisk 

Mnom margins 
onerali-q s y i ~ e n  

Nole Some lealures willonly work il ynur prinler ;as Ihe rnernaniral rapaoilily 

guarantee t h e m  Not  us! W e  a re  c o n l ~ d e n t  tha t  you  WIII l ~ n d  Z O R L O F  t o  be  the  
mos t  use lu l  w o r d  processing sys tem l o r  the  money ,  o r  you  can r e t u r n  11 l o r  a l u l l  
re lund ,  a n d  you  m a y  have u p  to  3 0  days  to  dec lde  

$70.00 
ANITEK Spcfly Mod01 I or I l l  wbnordlr ing Addl2 @ 

So l tware  Products rh ipp ln l6  hrnMlng Floll& msldeMs add 5% 
*I 111 Visa iRd Maslm Cat6 XWIM. 

P 0 Box 1136 checks f o q ~ l n  3 m k s  10 EIOW bank 
FL32935 

'Trademarks ol Tandy Corporalion and Apparal Inr (305) 259-9397 

RIBBONS 1111 
Low Price FREE Shipping 1(1)( 

SATISFACTION GUARANTEED - 111 

Cart ridge 
price each in quantity of 

1.2 3.5 6.1 1 12.23 24.47 

8.95 8.41 7.90 . . . 7.43 .. 6.99 
RIBBON LOOPS 

new ribbon for your old cartridge 
top quality nylon standard matrix ink 

MX-701MX-801MX-100 
MX-100 double length 
Decwriter LA34 
Radio Shack 26-1418 

price each in quantity of 
1.2 3.5 6.11 12.23 24-47 

3.95 3.63 3.34 3.08 2.83 
7.86 7.23 6.65 6.12 5.63 
2.92 2.69 2.47 2.27 2.09 
2.26 2.08 1.91 1.76 1.62 

New cartridges are available in black ink only. 
Loops are available in blue or black ink (same price). 

111 
You may mix any combination for quantity price breaks. 111 
Ribbon loops include DO-IT-YOURSELF INSTRUCTIONS. 

VISA DATA SYSTEMS M a s t e r c a r d  

(305) 788-2145 Box 99 Fern Park, FL 32730 
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6 8 8  IFSN(1 ,  NS)<>OTHENSN(2, NS)=SN ( 2 ,  NS) - 1 
6 9 0  LPRINT STRg(SN(2,NS)) ; " / " ;  RIGHT$(STR$(SN(l ,  NS)) , 
LEN(STR$(SN(l ,NS)))  -1) ; "  - "  ;RIGHT$(STR$(SN(3,NS)) ,  
LEN(STR$(SN(3,NS))) -1)  
7 0 8  NEXTX 
7 0 5  ' PROVISION FOR THERE BEING MORE THAN 40 FPDE'S.  
7 1 8  IFNF>NSTWENLPRINTuDISK CONTAINS > 40  ENTRIES - RUN 
DIRCHECK FOR COHPLETE SECTOR/BYTE COUNT L I S T "  
7 1 5  ' FINISHED - RETURN TO START. 
7 2 0  LPRINTSTRING$(16, " " )  ;"COPYRIGHT (C) 1 9 8 1  BY MACSWAIN 
ENTERPRISES" : GOT0120 
7 2 1  ' 
7 2 2  ' 
7 2 3  ' 
7 2 4  ""*"8*8** F I L E  PRIMARY DIRECTORY ENTRY (FPDE) 
+888888888  

7 2 5  ' 
7 2 7  ' (UPON ENTRY A=BYTE 0 ,  SECTOR 2 ,  AND X=REL NO OF FPDE 

( 0 - 6 3 ) .  
7 2 8  ' GET NAME OF F I L E  I N  N2$. ADD ONE TO FPDE COUNT. 
7 3 0  N2$="I1 : FORS=5T012 
7 4 0  N1$=CHR$(PEEK(A+(X832)+S) ) 
7 5 8  N2$=N2$+Nl$ 
7 6 0  NEXTS:IFPEEK(A+(X832))<128THENFP=FP+1 
7 6 5  ' I S  THERE A F I L E  NAME EXTENSION? 
770  IFPEEK(A+(X*32)+13)>32THENN2$=N2$+CHR$(47)ELSEN2$=" 

"+N2$+" " : GOT0810 
7 7 5  ' ADD F I L E  EXTENSION TO NAME. 
7 8 0  FORS=13T015 
7 9 8  N2$=NZ$+CHR$ (PEEK(A+ (X832)+S) ) 
80$ NEXTS 
8 0 5  ' GET NO OF SECTORS I N  SEC. 
8 1 0  SEC=(PEEK(A+(X832)+21)*256)+PEEK(A+(X*32)+20) 
8 1 5  ' BYPASS ALL SYSTEM AND I N V I S I B L E  F I L E S  ON 'LENGTH' 
L IST ING? 
8 2 0  I F Y $ = ' " A N D P E E K ( A + ( X * ~ ~ ) ) > ~ ~ T H E N ~ ~ ~  
8 2 5  ' B U I L D  ' F I L E  LENGTH' ARRAY SN$(NAME) , SN(SECTORS, 
BYTES, EXTENTS). 
8 3 8  NF=NF+l: SN$(NF)=N2$: SN(1, NF)=PEEK(A+(X*32)+3) : SN(2, NF)=SEC 
8 3 5  ' I F  AN FXDE FOR 'LENGTH' L IST ING,  SHOW AS SUCH. 
8 4 0  IFPEEK(A+(X*32))>127THENSN$(NF)=" - -  FXDE - -  " :  POKE 
A+ (X832) +1,0 
8 4 5  ' CALCULATE TOTAL GRANS AND SECTORS ASSIGNED TO F I L E .  
8 5 8  GR=INT( (SEC/5)+. 8 )  : SEC=5*GR 
8 5 5  ' GRANUAL COUNT 'SO FAR' I S  PICKED OFF THIS  NORMALLY 
UNUSED (AND ZERO) BYTE. ONLY FXDE ENTRIES WE HAVE PREVIOUSLY 
HANDLED WILL  CONTAIN SIGNIFICANT AMOUNTS. Zl=NUMBER OF 
EXTENTS FROM FXDE'S ( I F  ANY). 
8 6 0  GC=PEEK(A+(X*32)+2)+1:Z1=PEEK(A+(X832)+1) 
8 6 5  ' START OF CHECKING POTENTIAL 5 EXTENTS. 
8 6 6  ' LOAD SN ARRAY - SEE L INE 8 1 5 .  
8 7 0  FORS=22T030STEP2:IFY$=""ANDPEEK(A+(X*32))>16 THEN 8 8 0  
ELSE SN(3,N F)=Z1 
8 7 5  ' TR=TRACK NUMBER. 
8 8 0  TR=PEEK(A+(X832)+S) 
8 8 5  ' GPC-NUMBER OF CONTIGUOUS GRANS THIS  EXTENT (MINUS 
ONE). 

8 9 0  GN=PEEK(A+(X432)+S+1) 
8 9 5  ' I S  THIS  EXTENT AN FXDE POINTER? 
9 0 0  IFTR=254THENRETURN 
9 0 5  ' THIS  INDICATES PREVIOUS ONE WAS THE LAST? 
9 1 0  IFTR=255ANDGN=255THENRETURN 
9 1 4  ' ADD 1 TO EXTENT COUNT Z 1 .  
9 1 5  ' LL= lST  OR 2ND GRAN ON TRACK. I S  T H I S  ONE THE l S T ?  
9 2 0  Zl=Z1+1:  LL=1 : IFGN<32THEN940 
9 2 5  ' 2ND GRAN. STRIP HIGH ORDER B I T S .  
9 3 0  GN=GN- 3 2  : LL=2 
9 3 5  ' ADJUST GRAN COUNT TO ACTUAL NUMBER. 
9 4 0  GN=GN+l 
9 4 5  ' GP=GRAN CONTROL. 
950  GP=1 
9 5 5  ' MOVE NAME TO ARRAY. 
960  YN$(LL,TR+l)=N2$ 
9 6 5  ' MOVE TOTAL GRANS TOO. 
9 7 0  Y ( L L ,  3 ,  TR+l)=GR 
9 7 5  ' I F  THIS  AN FXDE, PICK UP CORRECT TOTAL GRANS FROM 
NORMALLY UNUSED BYTE 4 .  
9 8 0  IFGR=OTHENY (LL ,  3 ,  TR+1)=PEEK(A+(X832)+4) 
9 8 5  ' MOVE 'SO FAR' GRAN COUNT TO ARRAY. 
9 9 0  Y (LL,P,TR+l)=GC 
9 9 5  ' INCREMENT 'SO FAR' GRAN COUNT. 
1000  GC=GC+l 
1005  ' TOTAL GRANS THIS  EXTENT AND NUMBER ASSIGNED TO ARRAY 
EQUAL? 
1010  IFGN=GPTHENNEXTS 
1015  ' INCREMENT GRAN CONTROL. 
1020  GP=GP+l 
1025  ' GRAN 1ST OR 2ND TO ARRAY? 
1030  IFLL=lTHENLL=2:  GOT0960 
1035  ' I T  WAS 2 .  RESET LL  AND INCREMENT TRACK NUMBER. 
1040  LL=1 :TR=TR+l 
1050  GOT0960 
1053  ' 
1054  '********** F I L E  EXTENSION DIRECTORY ENTRY (FXDE) 
********** 
1055  ' 
1056  ' (UPON ENTRY, A AND X ARE SAME AS I N  L I N E  7 2 7 ) .  
1057  ' MOVE F I L E  NAME (COMPLETE) TO N2$.  Z3=ADDRESS OF FPDE 
(BYTE 1) EXTENT COUNTER. 
1060  Z3=A+(X*32)+1 :N2$="" :FORS=5T015 
1070  Nl$=CHR$(PEEK(A+(X*32)+S)) 
1080  NP$=NP$+Nl$ : NEXTS 
1085  ' CALCULATE TOTAL GRANS ASSIGNED TO F I L E .  
1090  SEC=(PEEK(A+(X*32)+21)*256)+PEEK(A+(X*32)+20) 
1100  GR=INT((SEC/5)+. 8 )  
1105  ' Q=FIRST BYTE OF FPDE AND SUBSEQUENT FXDE(S) . 
1110  Q=A+(X832) 
1120  GOT01220 
1125  ' AN FPDE (OR FXDE) WAS JUST HANDLED THAT HAD AN FXDE 
POINTER. N2$ HAS F I L E  NAME, TC CONTAINS TOTAL GRANS 'SO FAR' ,  
AND GR I S  TOTAL GRANS FOR F I L E .  
1126  ' TR CONTAINS ' 2 5 4 '  AND GN HAS THE POINTER TO NEXT FXDE 
CALCULATE THE NEW ADDRESS OF THE FIRST BYTE AND PUT I T  I N  Q .  
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1 1 3 0  G l = I N T ( G N / 1 6 )  
1 1 4 0  GN=GN- ( G l " 1 6 )  
1 1 5 0  Q = A + ( G N * 2 5 6 ) + ( G l a 1 6 )  
1 1 5 5  ' PUT TOTAL GRANS ' S O  F A R '  I N  REL BYTE 2 .  
1 1 6 0  POKEQ+2, TC 
1 1 6 5  ' PUT TOTAL GRANS I N  REL BYTE 4 .  
1 1 7 0  POKEQ+4 ,GR 
1 1 7 5  ' PUT F I L E  NAME I N  REL BYTES 5 TO 1 5  FROM N2$ 
1 1 8 0  FORN3=0TOlf l  
1 1 9 0  POKEQ+5+N3, ASC(MID$ ( N 2 $ ,  N 3 + 1 , 1 ) )  
1 2 0 0  NEXTN3 
1 2 0 5  ' XD=TOTAL NUMBER OF F X D E ' S  ON D I S K E T T E .  
1 2 1 0  XD=XD+l 
1 2 1 5  ' LOOK AT THE EXTENTS- GET NO OF GRANS ' S O  F A R ' .  
1 2 2 0  TC=PEEK(Q+2) 
1 2 2 5  ' P O T E N T I A L  4 EXTENTS + A POINTER (OR F I L E  END).  
1 2 3 0  FORS=22T030STEP2 
1 2 3 5  ' GET TRACK AND NO OF CONTIGUOUS GRANS. 
1 2 3 6  ' PUT NUMBER OF EXTENTS ( L E S S  4 FOR FPDE I T S E L F )  I N  
FPDE COUNTER (BYTE 1 ) .  
1 2 4 0  TR=PEEK(Q+S) : GN=PEEK(Q+S+l) : I F Z 2 > 3 T H E N P O K E Z 3 , Z 2 - 4  
1 2 4 5  ' I S  T H I S  EXTENT AN FXDE POINTER? 
1 2 5 0  I F T R = 2 5 4 T H E N 1 1 3 0  
1 2 5 5  ' WAS LAST EXTENT THE F I N A L  ONE T H I S  F I L E ?  
1 2 6 0  IFTR=255ANDGN=255THENRETURN 
1 2 6 5  ' S T R I P  H I G H  ORDER B I T S ,  GET ACTUAL GRAN COUNT & ADD 
TO TOTAL ' S O  F A R '  COUNT. GO TO NEXT EXTENT,  INCREMENT EXTENT 
COUNT 2 2 .  
1 2 7 0  Z2=Z2+1:  IFGN>31THENGN=GN-32 
1 2 8 0  TC=TC+GN+l: NEXTS 
1 2 8 5  ' MACHINE LANGUAGE PROGRAM READS DIRECTORY (TRACK 1 1 H ,  
SECTORS 0 - 9 )  I N T O  MEMORY, STARTING AT B 0 0 0 H .  
1 2 8 6  ' I F  A D I S K  ERROR OCCURS, A MESSAGE W I L L  B E  P R I N T E D  & 
THE PROGRAM H A L T S .  PRESSING ANY KEY W I L L  CAUSE ANOTHER READ 
ATTEMPT. 
1 2 9 0  DATA 243,62,1,50,225,55,33,236,55,54,3,1,0,0,205,96,0, 
2 0 3 , 7 0 ,  32,252,205,20l1l114,1Q33,0,176, 1 7  , @ ,  1 7  
1 3 0 0  DATA 205,61,160,40,6,13,200,28,36,24,245,33,124,160 , 6 ,  
12,126,44,205,51,0,16,249,205,73,0,195,0,160,205,65 
1 3 1 0  DATA 160,200,197,213,229,62,1,50,225,55,237,83,238,55, 
33,236,55,54,19,197,193,197,193,203,70,32,252,54,136 
1 3 2 0  DATA 193,197,193,197,17,239,55,24,13,230,149,61,32,1~, 
126,203,79,40,246,26,2,3,24,246,175,182,54,208 
1 3 3 0  DATA 225,209,193,201,13,68,73,83,75,32,69,82,82,79,82,0 

W. G. MacSwain 
MacSwain Enterprises 
151 Cass Avenue 
Agincourt, Ontario 
Canada M I T  2B5 . 
PROGRAM CONVERSION 
continued from page 56 

and a numeric portion. Therefore, this line could be properly 
converted as follows: 

2 0  OPEN " 0 "  , 1 ,  "WEEKLY"+STR$(GNO) 

P R I N T  D$ ; "WRITE WEEKLY" ; GNO 
P R I N T  D$ : P R I N T  # 1  ; " W R I T E  WEEKLY" ; GNO 

1 By now we know t o  ignore D$'s and to  treat numerics as 
strings when converting APPLE disk statements to  the TRS-80. 

, However, here we  have an exception. The WRITE command 
on the TRS-80 is part of the OPEN command, since a file 
must always be defined as an input file or as an output file. 
Therefore, WRITE statements on APPLE programs may be 
deleted on  TRS-80 programs, as long as the READ or WRITE is 
incorporated into an OPEN statement. In some cases, it may 
be necessary to  CLOSE and re-OPEN a file on  the TRS-80, 
whereas on the APPLE a new OPEN statement would be 
necessary. 

CONCLUSION - LOOKING 
TOWARDS THE FUTURE 

This concludes this month's tips on program conversiorl. As 
always, I am open t o  feedback of any type concerning the 
MODELS I/II/III, APPLE, PET/CBM, IBM, ATARI, and CP/M. 
In future months, I will expand upon the topics covered over 
the last 9 issues. At present, I expect t o  concentrate on the 
APPLE, PET, and IBM computers, but this may c k n g e  
depending upon reader interest. 

Richard Kaplan 
H & E Computronics 
50 N. Pascack Road 
Spring Valley, NY 10977 11 

TRS-80'" Model 1 & 3 Software 
from HOWE SOFTWARE 

SYSTEM DIAGNOSTIC.. . ............................ $99.95 
Testsevery componentof yourTRS-80 Model  1 or3: ROM, RAMVrdeo 
Display, Keyboard, Cassette Recorder, Line Printer, Disk Drives :zingle 
or double density, 35, 40, or 80-track drives), RS-232-C Interface. 

....................................... SMART TERMINAL.. $74.95 
.................................... Model  II CP/M Version $79.95 

The intelligent telecommunication program. Automatic trartsrnission 
and receptionof files.True BREAK key.Cassette and diskfiles conlvatible 
with both SCRlPS1T"and Electric Pencil".Sameprogram supports both 
cassette and disk systems. 

HOME BUDGET ........................................... $33.95 
......................................... Cassette Version.. $29.95 

Analyzes your income and expenditures, and prints month!y and war -  
to-date summaries showing income tax deductions. Complete in5:iuc- 
tions on customizing to  your own budget. 

SMALL BUSINESS ACCOUNTING.. ........................ 559.95 
......................................... Cassette Version.. 529.95 

Based on Dome Bookkeeping Record $612, keeps track of income, 
expenditures, and payroll for a small business. Income and expenses 
can be entered on a daily, weekly, or monthly basis. Program computes 
monthly, through last month, and year-to-date summaries. 

............................................. MAILING LIST $69.95 
Maintains mailing listsof u p t o  1326 nameson a single formatred diskette. 
Add, change, delete, find names, sort by information in any field, print 
upto4- l ine labelsof 32 characters per l ineon 1,2,3, or4 column labels. 

Specify TRS-80 Model  1 or  3. 
Add $3.00 for postage and handling 

New York State residents add 4 '/4% sales tau. 

H & E Computronics 
50 N. P a s c a c k  Rd., Spring Valley, NY 10977 

(800) 431-281 8 
(914) 425-1535 
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Department of the Treasury-Internal Revende Sewlce 1 040A U.S. Individual Income Tar Return 0082 i t UMB NO. 1545-0081 u 

Use 
I RS 
label. 
Other- 
wise, 
please 
print 

I Your l~rst name and initial (if joint return, also give spouse's name and inilia11 Last name Your social  secur i ty  n u m b e r  

I Present home address (Number and street, including a.riment number, or rural i r ~ t e )  Spouse ' s  soc ia l  secur i ty  no. I : 

I City. town or post office. State and ZIP code 1 Your occ~pation 
ort~pe.1 I Spouse's occupation p 

Presidential Note: Checking "Yes" wrll ) DO you want $1 to  g o  to  this fund? . . . . . .' . . . . . . . . . not rncrease your tax or re- 
Election Campaign If joint return, does  your spouse want $1 t o  g o  t o  this fund? . . . 

MICRoMaTIC TRS-SQ* Qwners DQ Yaur own 
PROGRAMMING 
COMPANY Taxes Like An Expert with TAXISAVER INTM 

TRS.80 is a trademark ol the Radio Shack Division ol Tsndy Corp. 

TAXiSAVER 11'" - The tax help program for the layman, the professional accountant or taxpreparer. 
New and expanded. TAXISAVER II'"offers adifferent approach to preparlnga tax return. Llke the original, the new verslon has 
the tax regulations programmed in s o  it IS more than just a calculator. Deslgned for non-accountants. TAXISAVER 11'" asks you 
questlons. just as  a n  accountant does. Based on your answers, it leads you through the tax maze to your lowest legal tax. Then ~t 
tells you how to f i l l  In your return, line by Ilne, or 11 will output to a prlnter. 
.[AX SALIEii 11'" c ? l b t ~  hc?b bl)ccd 1 ~ ~ 3 1 t t r ~ b  l t > r  ~ h ~ ~ b c  ~ ~ J I I I ! J ! ~ ~ J ~ L  I ~ ~ ? I ! ~ J C I L  r c l t t r l l  ()l)l~t~!l~?l l ) r t q r c ? ! I l  ~!iblrtt~I1~~!1~3!1d I'?\ I c \ l  ?lC?kc 
IAX SAL1i:H 11'" thr t)r,?,-r~~,?l 5,brrrn  IS.^ i l r t ~ ~ r b b ~ t ~ ~ l ~ ? l  t)rcpdrcrb U L I I  I AX SALIEH 11'" ndb  till d~bk  bf.)rdg~ 111 ddfd I I I L ~  1u1rn . . 
optlonal password prolectlon). 
The manual lncludes lnformatlon o n  speclal tax areas, llsts of posslble deductlons and a tax glossary. 
TAXISAVER 11'" compares ltemlzeddeductlons to natlonalaverages; automatically computes certaln llmltat~ons forexample.on 
medlcal deductlons and contributions; checks for excess FICA; helps determine dependents. Yet, TAXiSAVER 11'" offers the 
prlvacy and convenience of home use 
The user orlenled deslgn wlth speclal screen formatting makes data entry. verlflcatlon and correction easy. Yet you are always In 
control. You can sklp any help features or  parts of the program that you don't need. 
TAXISAVER 11'" 

Completes long and short forms (1040 & 1040A) 
ltemlzed Deductions Schedule A 
Interest & Dividends Schedule B 
Tax Calculation Tables. Rates 
Tax Savlngs Methods - lncome Averaglng. Maxlmum Tax. Alternative Tax 
Buslness lncome Schedules C & SE 
Capltal Galns Schedule D 
Allows you the prlvacy of your own home 
Lets you help frlends and relatives wlth them taxes 
Has bullt-ln alds Answers speclflc questlons llke "Is my father my dependent?" and "Are my deductions reasonable?" 
Manual Includes 1982 tax forms, lnformatlon on speclal tax areas, llsts of posslble deductlons, and glossary of tax lerms 
Completes long and short forms lncludlng ltemlzed deductlons, excess FICA, earned lncome credlt, community property, 
tax calculation (comparing all posslble flllng statuses In one run) 

REVIEWS: 
" well descgned and easy to use" D Lubar. Creallve Computcng 1'81 
' TAXSAVER" may very well lcve up to ~ t s  name" 

M Tannenbaum, CPA. 80 M~crocomputing 2/81 

CUSTOMERS: 
..For the prcce ~t can't be beat I am lookcng iorward to nexl year Wcth thcs 
program I lcncsh my iclcng cn 2 hours Thank you " 

Tax regulallons are  programmed In by our teamof accountants. Just type In your flgures& you've done your own tax return 
Helps you find the lowest tax butes Fmally, a program I can really use"' 
Dlscounts o n  yearly updates 
Prlnts out on standard IRS forms overlays or  plaln tractor feed paper PROFESSIONALS: 
Accepts tolals from all other tax forms not llsted here "Thcs IS the periecl program lor those domg taxes ior others lor reasonable 

iees I t  was obvcously wrctten by iolks that know both programrnmgand tax 
law " "TAX SAVER'" IS superlor " 

PROFESSIONAL TAX/FORECASTERTM 
estlmate by merely changlngoneormore hnes. Use i t a sa  tax plannerelther 
IF? Questions and instantly recalculates your taxes. A great tax preparation 

Both TAXISAVER 11'" and TAXiFORECASTER'" are  tax-deducllble Dlscounts are glven on yearly updates Free tax newsletter IS Issued annually 
Wlth the comhlned package TAXISAVER 11'" and TAXIFORECASTER'", you can now have, at an  affordable prlce, the power to predlct, control and reduce your tax liability. 

[I1 TAXSAVER 11'" (MOD 1 & 111) $139.95 - Manual Included SYSTEM REQUIREMENTS 
[I1 PROFESSIONAL TAXIFORECASTER'" (MOD I & 111) $99.95 ($79.95 11 purchased with TAXiSAVER II'") [I1 TRS-80 Model I with 32K and 2 disk drives 
[I1 UPDATE for Registered TAXISAVER IP Owners $83.95 [I1 TRS-80 Model 111 with 32K and 2 dlsk drives 
[I1 TAX FORM OVERLAYS $19.95 [I1 TRS-80 Model II** with 64K and 1 dlsk drive 
[I1 TAXISAVER 11'" Model II** Verslon $199.95 ** Availability of Model I1 programs uncertain at press time. 
[I1 PROFESSIONAL TAXIFORECASTER" - Model II** Verslon $129.95 

-- - - -- -- 

50 N PASCACK ROAD 
SPRING VALLEY. NEW YORK 10977 

4LL PRICES & SPECIFICATIONS SUBJECT TO CHANGE 
- DELIVERY SUBJECT TO AVAILABILITY - 

NEW TOLL-FREE 

ORDER LlNE 
(OUTSIDE OF N.Y. STATE) 

(800) 431 -281 8 

HOUR 24 ORDER a 
LlNE 

* 30-Day money back guarantee 

* ADD $3.00 FOR SHIPPING IN UPS AREAS * ADD $4.00 FOR C.O.D. OR NON-UPS AREAS * ADD $5.00 TO CANADA AND MEXICO * ADD PROPER POSTAGE OUTSIDE U.S., CANADA 81 MEXICO 



EVERYTHING FOR YOUR TRS-80'" ATARI'" APPLIE'" PET'" CP/llfW XEROX'" IBM'" 
TRS-80 n a trademark of Ihc Radio Shack Dirhion of Tandy Corp - ATARI n a trademark of Alari lnc. - APPLE is a Irademark of Appk Corp. - PET is a trademark of Commodore 

CP/M ir a Irademark of Research - *XEROX is a trademark of Xemx Corp. - IBM is  a trademark of IBM Corp. 

BUSINESS PAC 100 
esse, &hin 24-*O"'* 
bck *rnantee m dl 100 Ready-To-Run 

Business Programs 
(ON C M S E ~  OR DISKE'ITE) ..... Includes 128 Page Users Manual..... 
Inventory Control ..... Payroll ..... BooIckeeping System ..... Stock Calculations ..... 
Checkbook Maintenance.....Accounts Receivable.....Accounts Payable ..... 

BUSINESS 100 PROGRAM LIST 

NAME DESCRIPTION 
1 RULE78 
2 ANNU1 
3 DATE 
4 DAYYEAR 
SLEASUlQT 
6BREAKEVN 
7 Dm?!% 
8 Dm?= 
9 DEPRDB 

10 DEPRDDE 
11 TAXDEP 
12 CHECK2 
13 CHECKBKl 
I 4  &OUTGAGE/ 
15 MULTMON 
16 SALVAGE 
17 RRVARIN 
18 RRCONST 
19 EFFECT 
20 FVAL 
21 WAL 
22 LOANPAY 
23 REGwnn 
24 SUWDISK 
2!5 DATEVAL 
26 ANNUDEF 
27 MARKUP 
28 SINKFUND 
29 BONDVAL 
30DEPLETE 
31 8LACKSH 
32 STOCVALl 
33 WARVM 
34 BONDVAL2 
35 EPSEST 
36 Bl3AALPH 

hawest Apportionment by Rule d the 78's 
Annuity canputation progmin 
Timebttweendates 
Daydyearaparticuhrdstefalbon 
hawest rate on lease 
Breakeven analysis 
StrmghtSne deprec i i  
Sum d me digits depreciation 
Dedining balance depredation 
Double declining balpnce, depreaahon . . 
Cash fbw vrr. depmxth tables 
Rints NEBS checks along with daily register 
Check& maintenance prcgmm 

A Moltgage amDIthation table 
Computes time needed for money to double, tripk, 
DetmFdnes sahage valw of an investment 
Rate d reIum on investment with MMble inflows 
Rate d reIum on investment with constant inflows 
Effective interest rate d a loan 
Future vafue d an imffltment (compxmd interest) 
Presentvaluedafutunamocmt 
Amount d payment on a loan 
EqwlwitMmalsfrwninvestmmttoksveOover 
Simple discount analysis 
Equfi~lent E nomquivaknt dated valws for oMg. 
Present value d defemd annuities 
% Markup analysis for items 
Sinking fund amortization program 
Valwdabond 
Depletion a m  
Black Schoks options anatyjii 
Expected reIum on stodc via discounts d i  
Vdw ofa wamnt 
Valwdabond 
Estimatedfutuneaming~pershareforcompany 
Comwtes a m  and beta MMMes for st& 

, etc. 

59 WACC Weighted avemge cost d capital 
60COMFWL TruerateonloanwithcompensaingbsLquind 
61 DISCBAL True rate on d i i m t e d  loan 
62 MERGANM Merger a d y h  corn- 
63 FINRAT Financialrabosforafinn 
64 NW N e t w e s e n t v a l w d ~  
65 PRINDLAS 
66 PRINDPA 
67 SEASIND 
68 TIMRR 
69 TIMEEnXW 
70 FUPRINF 
71 W A C  
72 LElWRT 
73 SORT3 
74 LABEL1 
75 LABEL2 
76 BLISBLID 
77 W C L C K  
78 ACCTPAY 
79 INWICE 
80 INMPIT2 
81 TUDlR 
82 TIMUSAPl 
83 ASSIGN 
M ACClREC 
85 TUZMSPAY 
86 PAYNET 
87 SEUPR 
88 ARBCOMP 
89 DEPRSF 
90 UPSZONE 
91 ENVELOPE 
92 AUTM)8 
93 INS- 
94 PAYROLU 
95 DllANAL 
% LOANAFFD 
97 REMPRCH 
98 SMELEAS 
99 RRCONVBD 

100 PORIVAL9 

Laspeyrespriceindex - 
Psasche plce index 
Constructs seasonal quantity indices for company 
Time saies analysis tinear trend 
Timesaiesanalysismwingaverageand 
Future price estimation with inffation 
Mailing list system 
Lmerwritingsystem4inkswithWAC 
Sorts lid of names 
Shipping hbel maker 
Name label maker 
DOME business boddceeping System 
Computes weeks total hours from timeclock info. 
I n m e m o r y - p a y a M e ~ -  
Generate invoice on screen and pnnt on pnnter 
Inmemoryinventotyconaolsystem 
Computerired telephone directory 
Time use analysis 
Use d assignment a@xithm for optimal job assign. 
In memory accounts receivable system-storage ok 
Compares 3 methods d y t  d Imm 
Computes gross pay reqrud for given net 
Computes selling p&e for given after tax amount 
Arbitmgecanputations 
Sinking fund d e p r e c i i  
Finds UPS zones from zip code 
Types envelope including reIum address 
AutamobileBcpenseanalysis 
Insurance policy file 
hmemorypayroUSystem 
Dilution analysis 
Loan amount a borrower can afford 
Rurhasep&efwrentalproperh/ 
Sakkaseback analysis 
Imwior's rate d return on convertable bond 
Stock market pOmotio -on program 

380PlWRnr Opionwritlngcomputations b 
39 RTVAL Valw of a right 4 CASSETI'E VERSION 
40 EXWAL Expected value analysis : D18xmTE vm$IoN 
41 BAYES Bayesian 'decisions 
42 VALFWIF vdw d peffect infomation : TRS-SO* MODEL IJ VERSION 8149.95 
43 V-F Valw d a d d i i l  infomation : ADD $3.00 FOR SHIPPING IN UPS ARMS 
44 UTUJTY oaivesutilityfunction ADD M.00 FOR COD. OR NONUPS AREAS 
45 SIMPLU( ~rosramm~mg = M m  by ml-d 4 ADD $5.00 TO CANADA AND MEXlCO 
46 TRANS T r a m  mehad for Iiwu wmng b ADD PROPER POSTAGE OUTSIDE OF US., 
47 UM EEonornicordaquMtityimrmtorymodd 
48 QLlEUEl Singk sewer qucudng (waiting line) modd 

4 CANADAANDME7IICO 

49 CVP Cost&mcprditandyrris 
50cONDPROF ConditlondproFtttabks 
5 l o m t o s s  opportunitybutabks : t&.,.-lor -7- s-." 

-b 
52 FQUOQ F ~ q U a n t i t y ~  

!CnMmMICSi *HOUR 
o r d a q u a M y -  ; 

53FaEOWSH hasboKbutwithshortsgesprmitted 
4 50 N. PASCACK ROAD 

54 FaEOQPB habovebutwithquantftyprhbrsdo 
55 QLlEUECB Cost- waiting line snsm b SPRING VALLEY, NEW YORK 10977 
56NcFANM NetcssMlowandyrbforsimpkinvesbnent 

4 

57 PROnND RoRtsbilitVindadaproka : ( ASK FOR OUR 64-PAGE CATALOG 
b 58 CAP1 ~ c l p . ~ ~ . ~ d n a i y * s d p i o j e d  4 "' ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE"' 



WABASH WARRANTY-FLBIBLE DISKS 

wabasH 
5YEAR WARRANTY 
8 Maxi-Myte 
Flexible Disks 
The only 8 diskettes guaranteed 
to perform for a full five years. 

Single Side / Double Density 

wabash" 2-YEAR WARRANTY 
51/411 Mini-Myte Flexible Disks 
The only 5l/4" diskettes guaranteed 
to perform for a full two years. 

S~ngle Side / Double Density 

COATING The Coating process has CALL TODAY OR SEND COUPON 
been recently improved by our revolu- 24-HOUR 
t ionary~~-3000 manufacturing process. 800-43 1 -2 8 1 8 -~NE 914-425-1535 
resulting in acompletely uniform surface, 
with excellent adherence to the polyester I-== 
base. The result: consistent signal qual- 
ity which is crucial to all applications, on 

:raMPmaMzrS: C. 50 Spr~ng N Pascack Valley, N.Y. Road 10977 

all appropriate drives. 
per box. Please add $3.00 for shipping. 

1 
Please send me - boxes of 8 Maxi-Myte Flexible Disks at $39.95 

PUNCHING State-of-the-~rt equip- Please send me - boxes of 5l/4" Mini-Myte Flexible Disks at $34.95 
ment at the Paoli plant assures precision I ' ~ e r  box. Please add $3.00 for shimina I 
punching and assembly for ev6 
diskette. Certification and initia 
also care fully 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-ship products 
including printer ribbons, 
pressure sensitive labels, 
paper, media storage equip- 
ment, and more! 

- 
other Computronics products. I 

Exp. 

I 



The Original Magazine for Owners of the TRS-80'" MicroComputer 
MODEL I MODELII/16 MODEL I l l  POCKET COMPUTER COLOR COMPUTER 

P- - - - - - - * -  -- ---- -z-.--. -- - 

for TRS-80 
An--- E -m 'C3MPUTRUNICSI. &men 

PRACTICAL APPLICATIONS BEGINNER'S CORNER 
NEW EXPANDED BUSINESS NEW PRODUCTS 
SECTIONS S O W A R E  EXCHANGE 

* GAMBLING MARKET PLACE 
* GAMES QUESTIONS & ANSWERS 

EDUCATION PROGRAM PRINT OUTS 
PERSONAL FINANCE . . .and MORE! 

YOUR CHOICE: 

with your Subscription or Renewal 

TRS-80 At Your 
Fingertips Complete quick 

E fCUMPUTRUMICSi W L  TOLL, FREE 24 HOUR ORDER LINE 

50 North Pascack Road 
914-42 5-153 5 

Spring Valley. New York 10977 800-431-2818 mg [Outside of New York State) 
One Year Magazine Subscription $24 New Renewal 
Two  Year Magazine Subscription $48.00 New Renewal 

U Sample Issue $4. Mod 11/16 Newsletter Subscription $18 
Your Choice: TRS-80' at Your Fingertips 17 or Word Pmssor/Data Management 17 
Model 17 Model 11/16 17 Model 111 17 Color Computer 17 Pocket Computer 17 

NEWSLEITER 

Name Address City- 

State Zip Signature 

Credlt Card Number Exp~rat~on Date -- 

Add $12/Year (Canada. Mex~co)-Add $24/ Year Alr Mall ouls~de of U S  A , Canada and Mex~co 
A l l  Prlces and Specltlcat~ons Sublecl lo Change 

TRS-80 is a trademark ot the Radio Shack Divls~on ot Tandy Corp 



ADVERTISING DIRECTORY 

@ lndudes INP. OUT. rmlti-dmmskd arrays 
O AWN linewsecund . 
O only 10% -35% code growth . 
@ Even unstructured for-next loops, 

variable- bound arrays . 
$99.95 +Q shipping 

CAadd6% 

ARGOWOX 
Allen Gelder Software & (4151 387-3131 

Bow 11727 San Francisco CA 94101 

8 ABM Products . . . . . . . . . . . . . . .  1-800-854-1 555 

59 Ace Computer Products of Florida 

5 Alpha Products . . . . . . . . . . . . . .  1-800-221-091 6 

61 Anitek Software Products . . . . . .  305-259-9397 

59 A . R . Systems 

9 Aspen Software Company . . . . . .  505-281-1 634 

21 Bealin Corp . . . . . . . . . . . . . . . . . . . .  301-490-2477 

34-35 BT Enterprises . . . . . . . . . . . . . . . . .  800-645-11 65 

Cover 2 The Business Division . . . . . . . . . .  305-830-81 94 

37 Compass Systems, Inc . . . . . . . . .  603-329-5603 

43 CompuAdd Corp . . . . . . . . . . . . .  1-800-531-5255 

7 Compusoft Publishing . . . . . . . . .  800-854-6505 

25 Computech . . . . . . . . . . . . . . . . . . .  201-364-3005 

59 Computer Plus . . . . . . . . . . . . . . . .  6 1 9 3  7-486-31 

51 Computer Shopper . . . . . . . . . .  1-800-327-9920 

29, 41 Cosmopolitan Electronics Corp . 31 3-397-31 26 

45 Data Resources . . . . . . . . . . . . . . . .  303-698-1 263 

61 Data Systems . . . . . . . . . . . . . . . . . .  305-788-2145 

8 EAP CO . . . . . . . . . . . . . . . . . . . . . . . .  81 7-498-4242 

4 Eighty System Newsletter 

68 Allen Gelder Software 

59 GTI Electronics . . . . . . . . . . . . . . . .  71 7-386-4032 

39 Hacks . . . . . . . . . . . . . . . . . . . . . . . . .  71 3-455-3276 

Cover 3 H & E Computronics . . . . . . . . .  1-800-431-281 8 

64-67 H & E Computronics . . . . . . . . .  1-800-431-281 8 

1 0  HPB Vector C o  . 
61 Illustrated Memory Banks/lMB . 41 3-663-9648 

29 Kwik Software . . . . . . . . . . . . . . . . .  4 1 5 4  7-326-71 

Cover 4 Leading Edge Products, Inc . . 1-800-343-6833 

29 Lemons Tech Services . . . . . . . . .  41 7-345-7643 

61 M.E.C.S. 

59 Micro  Architect 

23 Micro  Compatible 

17 Microsette C o  . . . . . . . . . . . . . . . . .  41 5-968-1 604 

3 Micro  Systems Software . . . . . .  1-800-327-8724 

37 Nanos Systems Corp . . . . . . . . . . .  31 7-244-4078 

57 Pocket Computer Newsletter 

3,11,13, 15 Powersoft . . . . . . . . . . . . . . . . . . . . .  800-527-7432 

19 PMC Software . . . . . . . . . . . . . . . . .  4 1 8  5-962-031 

7 Precision Prototypes . . . . . . . . . . .  51 2-526-4758 

26-27 Racet Computes . . . . . . . . . . . . . . .  71 4-997-4950 

8 Realty Software Company . . . . . .  2 1 9  3-372-941 

31 Software Options, Inc . . . . . . . .  1-800-521-6504 

6 SOURCELiB Systems . . . . . . . . . . .  800-223-1087 

. . . . . . . . . . . .  I 1 0  Swayback Software 609-778-081 1 

1 0  Virginia Micro Systems . . . . . . . . .  703-491-6502 

68 November 7982 C a M W I f f i !  
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