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1. Do you have information that must be kept organized and 

Maxi Mail is a powerlul mail fist managemenr sysrem rhar 
I Is easy to use 

2 Has virtually un11m11ed srorage capacity 
3 Interlaces wilh the ma1or word processors to generate form 

4 Prints mailing labels up to lour·across on any lormar desired 5 Has virrually unl1m11ed coding capab1lil1es w1lh rhirreen t1elds of 
1nlorma11on for each record 

Maxi Mail is lhe most soph1s11ca1ed user oriented mail l•SI 

. 2 disk drives required 

3 User-crealed control fires ro describe the sta11s11cal analyses to 
be performed and printed out on lhe variables of your choice 

Model I & Model Ill. Minimum 2 drives required 012-0153 11911.95 

Send $1.00 lor our 16 page booklet 

"Getting The Moat From Your 

Micro" All 16 pegea are pecked with 

lndepth explanations end printout 

aempl•• trom the Mui Serles ol 1p

(305) 830-8194 

. . . . .accessible? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. 

2. Do you ever need to perform statistical analyses? . . . . · · · · · · · · · 

3. Would you like to have a tool that will allow you greater flexibility 
·in managing your own or your company's money? . . . . . . · · · · · · 

4. Could you use a mail list program that will be easy to use, 
.maintain an unlimited number of names, allow you great sorting 

flexibility. and even interact with a word processor? . .. . . . . . · · · · 

5. Do you own or have access to a TRS-80 microcomputer? .... . 

If you answered ··yes·· to any of these questions. we can be of assistance to 

you. Our Maxi Serres of applications programs are designed to give you maximum 

versatility with a minimum of hassle. These programs were created for business use, 

but you'll find yourself using them for personal applications as well. 

Thorough support - Of course. each program comes with in·depth, user


oriented documentation. and rs menu-drrven to make ii easy to use. When necessary, 

the Maxr programs are compatible with each other. and. whenever pertinent. are 

interactive with the ma1or word processing and spreadsheet programs published by 

other manufacturers. Also. we maintain a telephone support line to provide you with 

any assistance you might require. 


··-· by Dale Kubler 

Max• Manager is a remarkable dara base manager fls lasr 

machine language sorl complements •IS large dala srorage capacity (Check Register Accounting System) 

The soph1s11ca11on ol tis data entry. management. and pr1n11ng capa· 
 Max• Cras 1s a system thal will computenze check writing. 
b11Jt1es makes Maxi Manager a versa111e 1001 lor many appl1ca11ons 

recording and analysis lor business and personal finance The systemThe program now includes Max• Ul•lrly which allows you ro 
fearures 223 income and expense accounts. each of which will handle rescue l11es on d1ske11es lhal have been damaged by excessive wear or 


misuse and rers you expand. add. or delele l1elds lrom an ex1s11ng data 
 an unhmtted number of 11ansac11ons Extensive register and report 
base Lei lhe unmatched capab11Jt1es ol Maxt Manager handle your printing capab1ht1es make Maxi CRAS an ond1spens1bfe tool for 
dara management' managing money elfect1vety 
Model I It Model Ill. Minimum 1 disk drive required 012-0196 $149.99 Model t & Model Ill. Minimum 2 drives required 012·0145 S99.95 

... ,, by Dale Kubler 

Maxi Srar is lhe mosr useluf sra11s1tcar analysis package c.n 1he 
marker loday II was developed ro allow maximum fleiob1flty 1n 

designing cus1om1zed analysis Maxi Stat handles lhe lhree mainlerters and other text 
componenls ol s1at1s11caf analysis 

I Complere menu-dnven codebook creation and edilmg 
2 Menu ass1s1ed dala enrry 

available
Model Ill only 012-0148 $99.95 

pllc1tlona progrema. 
TH• BUSIN•SS DfVltlK>N 
BOX 3435 
LONGWOOD,FL 32750 
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d evoted fol lowers worldwide (our 

selection methods. This package in
cludes a com plete Portfolio Bookkeep
ing system which wil l  be invaluable in 
managing investment portfolios. 

E ntire contents copyright®_ 1 982 by B ITS AN D PIECES 
H & E Computronics, I nc. All rights re
served. Printed in the U nit.ed States of 	 Howard Y. Gosman 
America. ON THE COVER 

All  correspondence should be addres
sed to The Editor, H & E Computronics, 
I nc., 50 N orth Pascack Road, Spring 
Val ley, NY 1 0977 .  U naccepted manu
scripts wil l  be returned if accompanied 

H & E 

This month's cover reflects the intro
duction of our new, expanded version 
of our  package for stock market entre
preneurs, T H E  MARKET PAC (originally 

MODEL I CREATOR QUITS 
the STO C K  MARKET PAC ,  released in 

by s ufficient first class postage. 
Computronics wil l  not be _responsib le  

1 978) . This is the latest effort by our  Steven Leininger, Radio Shack's 
long-time friend and associate, D r. director of advanced development and 

for the return of  unsolicited manuscripts, Peter Shenkin, Business Editor of Com the person who was virtually the sole 
cassettes, f loppy diskettes, program list putronics ahd creator of the best-sel ling designer of the TRS-80 Model I ,  has 
ings, etc. not submitted with a self BUSI N ESS PAC . 1 00 and MASTE R  PAC quit Tandy (as reported in Computer
addressed, stamped envelope. Opinions 1 00. We don't know how he does it, world) after five years with the com

but he keeps turning out programs at a pany. Radio Shack's not particularly expressed by the authors are not neces


sarily those of H & E Computronics, I nc. fantastic rate , and he has many 
 worried,  since their development staff now 

overseas customers have always been
& now num bers over 200, com pared to Material appearing in the H E the original 12 technical researchers

COMPUTRONICS MAGAZINE may be 
e s pe cial l y  enthusiastic . about  the who hel ped develop the Model I .· 

reprinted without permission by school There's apparently no hard feelings BUSI  N ESS PAC 1 00). 
and col lege publications, personal Tandy is certainly grateful for Leihinger's TH E MAR K ET PAC wil l aid both fi
computing club newsletters, and non nancial professionals and individuals contributions, and Leininger holds no 
profit publications. Only original mater grudges against Tandy. He reportedly in  the eva luatlon,  s e lection,  and 
ial may be reprinted; that is, you may management of investment portfolios. , just felt the need to be . part of a smaller 
not reprint a reprint. Each reprint m ust It features: coverage of stocks, bonds, " upstart" company .in order to make 
carry the fol lowing notice on the first convertible securities, options, war the most of his experience and ideas. 
page in 7-point or larger type: rants and annuities; realistic treatment 

Lontinued on page 9of taxes and commissions; and portfolio 
Copyright® 1 982 by H & E Computronics, 
Inc., 50 North Pascack Road, Spring. The H & E COMPUTRONICS MONTHLY.NEWS MAGAZINE is publ ished by H & E 
Valley, NY 1 0977. Computronics, I nc., 5 0  North Pascack Road, Spring Val ley, N ew York 1 0977 .  The H & 

E COMPUTRONICS MONTHLY NEWS MAGAZINE is not sponsored, nor in any way Please send us two copies of any publi
official ly sanctioned by Radio Shack, a division of Tandy Corporation. cation that carries reprinted material. 

The purpose of the H & E COMPUTRONICS MONTHLY NEWS MAGAZINE is to 
provide and exchange information related to the care, use, and application of the ADVERTISING RATES 
TRSc80™ computer systems. H & E COMPUTRO N I CS, I nc. does not take any financial Contact Advertising Director for rate responsibility for errors in pub lished materials. Users are advised to check and edit card. Special discounts available for vital programs carefu l ly. 

m ultiple insertions. 
The H & E COMPUTRONICS MONTHLY NEWS MAGAZINE encourages com ments, 

Kevin R ushalko questions, and suggestions. H & E COMPUTRON ICS wil l  pay contributors for articles 
(603) 547- 2970 	 · 

and programs published in the magazine. 
The H & E COMPUTRONICS MONTHLY NEWS MAGAZINE is typeset by Photonics, For information about receiving copies of · 


COMPUTRO_NICS in quantity contact: Ltd., 1 88 Highwood Ave., Tenafly, NJ 07670, and is printed by Kay O ffset Printing 

Service, I nc., 1 54 G rand Street, N ew York, NY 1 00_1 3 . 

U.S. and Canadian Distributor 
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The DOSPLUS 4.0 hard 

drive system is here! 


TAKE YOUR MICRO 

TO THE MAX. 
$18 9. A hard drive without the dynamic new DOSPl.US 4.0 Is like an eggshell 

without the egg. The new·DOSPl.US 4.0 Is the leading edge-the latest in 
the line of advanced disk operaHng systems from MICRO-SYSTEMS
SORWARE INC. It's the only current operaHllfl system written from the 
ground up for hard disk operaHon. Not just a driver but a fully 
developed system. Whal that means lo you Is more bang for your 
buck l Finally an unlimited TRS-80 for small business. For only 51899 you 
get the DOSPlUS "Pl.US" 

THE DOSPLUS 4.0 FEATURES 
• 	 Single volume addressing/Double sided floppies seen as 

one drive-one file con expand to limit of the hard drive 
•Hord Disk-disk editing utilities 
•Incredible 1/0 speec;l 
•Runs any combination of densities or tracks 
•Also operates 8" drives with special hardware-comes 

with expanded users guide and complete DOS technical 
section on 1/0 calls and DCB organization 

•Ability to use hard drive as the ··system" drive. 
"PLUS" MANY OF THE SENSATIONAL NEW DOSPLUS 3.4 
FEATURES 
•BASIC array sort-multi key; multi array 
•Tape/Disk-Disk/Tape utility (with relocator) 
•Input (controlled screen input) 
• Random access and ASCII modification on Diskdump 
•BASIC checks for active "DO" 
•Backup and Format from a "DO" file 
•Much improved Backup (More reliable) 

ORDER NOW! 
COMPLETE WITH 5 MEG SYSTEM. 
• 1/0 package much faster (disk Qccess time reduced) 
·Repeat last DOS command with"/" [ENTER] 
•Short directory (filename and extension) available 
•Short directory of Model Ill TRSDOS disks 
•Single file convert from Model Ill TRSDOS 
•COMPLETE device routing supported (DOS and BASIC) 
• Ability to save BASIC programs directly to another machines' 

memory (if equipped with DOSPLUS J.4) 
NOTE: The final versions of J.4 and 4.0 will have almost 

identical features and documentation. 

THE COMPLETE SYSTEM 
•Smooth. silent. swift 
•Error·free disk 1/0 

• •Add on up to 4. 10 meg units for a total of 40 megabytes! 

•Plugs on the 50 pin data bus.-no loss of floppy drives 
•Completely self-contained-just plug it in and go 

• 10 meg units available Soon. 

NOTE: Specify 40 or 80 track when ordering DOS diskette. 
After initial bootup. user can create any DOS desired. 

The first in the industry backed by a lifetime warranty** 
.. Lifetime warranty on original media 

;,.__-.MICRO-SYSTEMS .
DOSPLUS llm In qu•llt1'! 
,.,.. In th• lnduatry! 	 SOFTWARE, INC. 

4301-18 Oak Circle 
Boca Raton, FL 33431 
Telephone: (305) 983·3390 

http:new�DOSPl.US
http:DOSPl.US
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EIGHTY


SYSTEM


NEWSLETTER 

FOR TRS-80* USERS 


(Mod. l/Il/Ill/16/COLOR) 


(Alsofor dealers, mfg. and 

industry personnel.) 

Published 52 times per year 
and mailed First Class 

D Latest TRS-80* System News 

D Product Notes & Reports 

D New Hardware & Software 

D Industry Trends 

D User Notes & Comments 

D TRS-80* Article Summaries 

RATES 

$39.00 Year - First Class 
(US, Canada & Mexico) 

$75.00 Year - Foreign (Air) 
(Must be in US Funds) 

SAMPLE COPIES $2.00 
EIGHTY SYSTEM NEWSLETTER I1
3001 Route 27 Franklin Pk., NJ 08823 I: 
D $39.00 (1-Year Subscription) :: D $75.00 (Foreign-Air-US Funds) I

I D $ 2.00 (2 Sample Issues) I
I I 

I Company I : Address : 
1City I
I State Zip I 
l,(MC & VISA OK-Include card number, :: expiration date & signature.) I
I *TRS-60 is a Registered Trademark of Tandy I
LCorporation/Radio Shack Div. 
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TH E CRYSTAL BALL 
(News and Rumors of Interest to TRS-80 Owners) 

Radio Shack make the ful l-size monTHE END OF THE MODEL Ill? 
itor a co/or monitor, adding COLO R  

It seem s  like only yesterday that BAS IC commands from t h e  Color 
Model I owners got the ne'!\fs that Computer for hi.gh resolution graphics. 
their com puter was discontinued One more point about the screen: 
replaced by the Model I l l .  The Model Radio S hack, if you're reading this , 
1 1 1  is essential ly a repackaged Model I ,  PLEASE make it an 80-column screen ! 
with the addition of double-density Business people the world over would 
drives, and it's been even more pop love you for it! 
ular than the Model I was. The Model I t's hard to predict what other 
I is a great computer, but its inevitable changes might be made. I f  Radio 
tangle of cables has always made it Shack wishes to increase their sales in 
unsightly and prone to errors. The the business market, which is where 
Model I l l's neat enclosure el iminated the money is, then they'l l  have to 
this problem and made the computer include some new features as standard 
tru ly acceptable for most businesses equipment - like an RS2 32 interface, 
(although ,  computer buffs who use or maybe two, as in the Model 11 - and 
the Model I for business purposes a built-in hard disk port (virtually 
feel that it's just as good as the everyone in business wil l  have hard 
Model I l l) .  disks within two years) . The new 

Wel l ,  don't panic, but we have machine, like the Models I ,  I I ,  I l l  and 
reliab le information that the Model 16, wil l  u ndoubtedly have a break-in 
111  wil l  soon be replaced by another period where many troubles wil l  su r
computer, name unknown (the Model face and be corrected. But like the 
IV?) . As in the previous " replacement" others, once the real problems are 
of the Model I by the Model 11 1 ,  the solved and the s moke clears , we'l l  
new machine wil l  be very similar to see a new machine that equals or  
the Model I l l ,  and wil l  be completely surpasses the competition in  power, 
software-com patib le ,  which s hould and beats them in price. 
make you al l  breathe a little easier. 
Technology has moved so rapid ly THE ELECTRONIC ECONOMY 
these last few years that Radio Shack The infant fie ld of banking by comwould  be foolish not to keep up. puter terminal is a subject of great N atural ly, we expect that support for excitement, great controversy, cautious Models I and I l l  wou ld  continue as optimism and more than a little wel lbefore. j ustified fear. A pictu re is bein g What wil l the new machine be painted of a world in which we canlike ? Wel l ,  we have a couple of good complete any type of financial transpredictions and a lot of speculation. action instantly, right from the comfort First, we can expect the new machine of our homes and offices. If you want to look something like the Model 1 11,  to buy a stock issue,  a toaster oven,  with a complete system enclosure, or a car; i f  you want to make a ban k but it wil l  be significantly smal ler. It deposit, a transfer, or a loan payment, may even be small enough to put a you can do it with the touch of a few carrying handle on it and add ress the keys on your  microcomputer. Sounds"semi-portable" market One important convenient, right? Wel l  the futu re feature that's bound to be incl uded. may hold some major changes for us The disk d rives wil l be of the new in the way we do business, and"Slimline" variety - about half the size they're not necessarily all for the good. of the present d rives ,  and twice the Some of us, both in our personalstorage capacity. Since the Model 111 budgeting and in our businesses, frehas double-density drives, look for quently rely on "cash flow" strategies. quad-density in this next incarnation. · For instance: you lack an overd raft If the machine is real ly portab le, credit line on your  checking account then the screen itself may be smaller, and you're a little short of cash this with the possibility of an add-on fu l l  
size screen-and we'd like to  see continued on page 6 
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All photos are actual TRS·BO screens . 
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SCARFMAN ARMORED PATROL REARGUARD STRIKE FORCE 

· 
This incredibly popular game craze A realistic tank battle simulation. Deadly waves of enemy Cyborg craft As the primary defender of a world of 
now runs on your TRS-80! It's eat or Your view is a 3--0 perspective of an attack your fleet from the rear. You are cities under deadly alien attack, your 
be eaten. You run Scrarfman around alien landscape. Maneuver your T-36 the Mothership's sole defender. You weaponry is the latest: rapid fire 
the maze. gobbling up everything in tank to locate and destroy enemy have unlimited firepower but the missiles, long range radar, and 
your path. Try to eat it all belore nasty tanks and robots that lay hidden. Cyborgs are swift, nimble attackers. incendiary ''star shells.·' Your force 
monsters devour you. Exce"llent high ready to assault you. Clever graphics Your abilities are tested hard in this field can absorb only a limited number 
speed machine language action game create the illusion of movement and game or lightening fast action and of impacts. A complex game ot 
from the Cornsoft Group. With sound. dimension. From Adventure Inter lively sound from Adventure Inter strategy, skill and reflexes from 
Price: A national. With sound. Price: B national. Price: B Melbourne House. Price: A 

BOUNCEOIDS 
Huge boulders careen off the walls. "If you purchase Alpha's 
You're in the middle. in danger of Joystick you get the ex
being flattened. Keep your wits about 

quisite pleasure of enjoyyou as you blast these "bounceoids" 

PANIK SEA DRAGON 
Trapped at an enemy building site, Your submarine, the U.S.S. Sea 
your fate seems certain. Your laser is Dragon, penetrates a mined enemy 
empty and evil Mzors are closing in. channel. , Armed with missiles and 
You'll have to climb ladders and think torpedos, you engage the enemy while 
one step ahead of the various navigating unknown waters. Succeed 
monsters. A challenging game for or come to a salty end in this game. 29 
agile minds. From Fantastic Software screens of horizontally scrolling sea
with voice (Disk has larger vocabulary). scrape and sound from Adventure 
Price: B International. Price: B 

The latest super action game from B!g
Five. As the Federation's top space 

As you can see, all the best games from the top fighter you've been chosen to escort .· 

THE BEST FOR LESS · 
producers are joystick compatible. These what is possibly the most important 

ing (action games) to the shipment in Federation history. The from the screen. Large ones break into games are fun without the joystick but we hope many small ones. Clear a screen, and 
enter a fast-paced challenge stage 

enemy will send many squadrons of 
their best fighters to intercept. With 

limit of arcade-style that you are one of the many thouscinds who 
realism."with a chance for big bonus points. sound. Disk version has voices. enjoy the advantage of real joystick action. From the Cornsoft Group. Price: A Price: A 

ROBOT ATTACK 
-80

80 
Microcomputing 
Reviews, Jan '82 Now you can deduct up to 20% on the price of CATERPILLAR games: buy any 2 games deduct 10%, buy any 3 

An arcade favorite! Stop these multi FEEL THE games deduct 15%, buy any 4 games deduct 

POWER..• 
Talks without a voice synthesizer, 

sectioned crawlers before they creep through the cassette port. With just a 20% from game prices. 
down through the mushro6ms. Zap hand laser in a remote space station. 
one and it splits into two smaller bugs, 
each with its own sense of direction. 
There are moths and tumble bugs too. 
It all adds up to lots of fun for kids and 
adults alike. From Soft Sector Market
ing. With sound. Price code: A 

DEFENSE COMMAND 
The invaders are back! Alone, you 
defend the all important nuclear fuel 
canisters from the repeated attacks of 
thieving aliens, repeatedly. An alien 
passes your guard, snatches a 
canister and flys straight off. Quick' 
You have one last chance to blast hini 
from the sky! With sound and voice. 
Price: A 

CRAZY PAINTER 
You have to paint the floor white. We 
give you the paint and brush. Sounds 
easy? Hah! You'll be confounded by 
stray dogs, snakes, sloshing buckets 
of turpentine, even a ravenous "paint 
eater." A crazy, imaginative new 
game with ten selectable levels of skill 
for new or ·seasoned game players. 
Lot's of laughs. Price: A 

SUPEROVA 
Asteroids float ominously around the 
screen. You must destroy the 
asteroids before they destroy you' (Big 
asteroids break into little ones). Your 
ship will respond to thrust. rotate, 
hyperspace and fire. Watch out for 
that saucer with the laser! As 
reviewed in May 1981 Byte Magazine. 
Price: A 

THE
ALPHA
JOYSTICK 
ONLY $39.95 
© 1982 Ԭ ALPHA Products 

METEOR MISSION II 
As you look down on your view, 
astronauts cry out for rescue. You 
must maneuver through the asteroids 
and metÇrs. (Can you get back to the 
space station?) Fire lasers to destroy 
the asteroids, but watch out. there 
could be an alien Flagship lurking 
Includes sound effects! Price: A 

you encounter armed robots. Some 
+ Featu·res the famous Atari Joystick TOP TEN march towards you, more wait around 
+Works with all Model I or Ill systems corners. Careful, the walls are 

electrified. Zap as _many robots as you +Compatible with any other accessories 1. SCARF MAN. All time favorite dare before escaping to a new section. + Saves your keyboard from abuse 
2. ARMORED PATROL. super3D graphics More robots await you. Price: A 

+ Experiment in BASIC. Use A= INP(O) 3. PEN ET RA TOR. Rave reviews + Complete. ready to plug in and use 
+ Model I: plugs into KB or Ell 4. STELLAR ESCORT. Fast and Challenging LUNAR LANDER 
+ Model Ill: plugs into 50 pin 1/0 bus 5. CRAZY PAINTER. Unique game concept As a vast panoramic moonscape 

6. PANIK-Remarkable Voices scrolls by, select one of many landing Price includes Joystic-k ..:r Alpha Interface sights. The more perilous the spot, the 
more points scored -- if you land

7. DEFENSE COMMAND. Tough struggle + Instructions + Demo Program listing. 
Please specify Model I or·lll. 8. CATERPILLAR. Good rendition safely. You control LEM main engines 

9. ROBOT ATTACK- With voice and side thrusters. One of the best 14 DAY MONEY BACK GUARANTEE 10. SEA DRAGON. Amazing "Seascape" uses of TRS-80 graphics we have ever 
seen. From Adventure International. 
With sound. Price: A 

OUTHOUSE GALAXY INVASION LASER DEFENSE CHICKEN 
You are the mighty protector of this The sound of the klaxon is calling you! In this game of ICBM's. high-energy Will the chicken cross the road? 
small (but i mportant) wooden Invaders have been spotted warping lasers and particle beams, you control That's up to you. Can you guide th_se 
structure. For reasons unknown. a toward Earth. You shift right and left the U.S. strategic defense satellite helpless little chicks across the 
bizarre gang of miscreants wish to system. From your viewpoint high perilous 10 lane super highway toas you fire your lasers. A few break 
vandalize. loot and otherwise destroy formation and fly straight at you! You above the globe. you intercept Soviet sa!ety? Or will you bumble. l1ttenng 
the little "half moon house .. Your place your finger on the fire button nuclear missiles in flight and attempt the blacktop with a storm of chicken 

h'aspatrol craft lasers and smart knowing that this shot must connect! to destroy their scattered missile feathers? A humourous yet chal
bombs to deal with this terror. With sound effects! Price: A silos. With sound from MED Systems. leng111g game of nerves from SSM with 
From SSM with sound. Pnce: _A Price: B sound. Pnce. A 

PENETRATOR 
Soar swiftly over jagged landscape. 
swooping high and low to avoid 
obstacles and enemy missiles attacks. 
With miles of wild terrain and tunnels 
to penetrate. you're well armed with 
bombs and multiple forward missile 
capability. From Melbourne House. 
Features sound, trainer mode and 
customizing program. Price: C 

TAPE: For Model/ + Ill, 16K Level lf GAME PRICES ADD $2.00 PEA ORDER FOR SHIPPING AND HANDLING Toll Free Order Line DISK: For Model I + Ill, 32K, 1 Disk WE ACCEPT VISA. MASTERCARD. CHECKS. M.O. 

C.0.0 ADD $3.00 EXTRA All games are joystick compatable A: TAPE: $15.95 •DISK: $19.95 
NY RESIDENTS ADO SALES TAX 800·221·0916 or may be played using the arrow B: TAPE: $19.95 •DISK: $24.95 OVERSEAS. FPO. APO: ADO 108,;; 

Orders Only, NY & Info call {212) 296-5916. Hours: 9·5 E.S. T. keys. C: TAPE: $24.95 •DISK: $24.95 DEALER DISCOUNTS AVAILABLE ���'!�ve.��r;����� 
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using PROFILE II or It
llIJ Do you need access·to PROFILE fl or If data files??? ll!J Do you need to restructure your 2000entry data file??? aJj Do you want to interface other programs to use PROFILE data??? 

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

[f'τE[L[Q)E[R1 CJCJCJ $®®@@
Remove deleted records from your 


profile data to free up wasted space with 


[pυ(CφE[R1 CJCJCJ ®σ(Q)@@
SWAYBACK SOFTWARE 

Box 1351, Merchantville, NJ 08109(609) 778-0811
more information upon written request 

or call · 

The Banner Machine© 
•For the TRS-80 I & III with 32K tape or 48K disk 
•For use on the Epson MX-80 with Graftrax 
•Uses dot graphics instead of TRS-80 block graphics 
•Menu-driven program 
• Operation similar to a word pr9cessor 
•Makes signs up to 10" tall by any length 
• 10 Sizes of letters from %"-8" high 
•Mono or proportional spacing 
•Automatic centering; Right and left justifying 
•Makes borders of variable width up to 3/4 11 
Order The Banner Machine©-$49.95 from 

Virginia MicrO Systems 
Virginia 13646 Jeff Davis Highway VIS4
Micro Woodbridge. Virginia 22191 
Systems Phone (703) 491-6502 . 

TRS-80 MODEL I

GOLDPLUG - 80 


Eliminate disk re-boots and data 
loss due to poor contact problems 
at card edge connectors. The 
G 0 LD PLUG - 80 solders to the 
board card edge. Use your ex
isting cables. 
CPU/keyboard to 
expansion interface . . . .  . $18.95 
Expansion interface to disk, prin
ter, RS232, screen printer 
(specify) . . . . . .  . . . . .$9.95 ea 
Full set, six connectors . . . $54.95 

-VISA- • 
EAP COMPANY 

P.O. Box(817) 498-4242 14, Keller; TX 76248 
*TRS-80 is a trademark of 

Tandy Corp. 

December 1 982 

wee .,.-but payday is just the day 
after tomorrow, so you can cash a 
check at the local supermarket-even 
though your account balance may be 
close to zero. That check won't arrive 
at ·your bank until a day or so after 
you r  next deposit. Thus, you 've taken 
out a loan on your next paycheck, 
without bank approval. Likewise, you 
can mail off a check in payment of 
you r  utility bil l ,  knowing that it won't 
arrive until a deposit has been made 
to cover the check. These little day
to-day strategies will disappear if elec
tronic ban king becomes universal. 
The people who created the Master
Card have al ready introduced the 
MasterCard 11, which is not a credit 
card, but a debit card - in other. 
words, when you use the MasterCard 
I I ,  it debits your checking account 
directly, rather than putting the charge 
onto you r next credit card bil l .  
C o m b i n e  th i s  type of c h ecking 
account card with instant (maybe even 
24-hour) banking, and you' l l  no longer 
be able to pass that check at the 
supermarket. When you present that 
card to the cashier, it wil l  go straight 
into a ·machine that wil l  be able to 
ve rify your accou nt balance and 
immediately debit your account. I f  
you don't  have the funds in you r  
account (or t h e  credit) t o  cover the 
groceries ,  you're out of l uck. 

Transactions that are com pleted at 
the speed of light wil l  have Conse
quences for other areas than just our 
checking accounts. Market analysts 
and economists have found it more 
and more difficult  to make accurate 
predictions as the speed of transac
tions is increased by electronic means. 
Things change too fast. N ow, with the 
ability to get up-to-the second quota
tions and predictions on a smal l  com
puter screen, and to register transac
tions just seconds later, the feedback 
time between your discovery of a tip 
or trend and the placement of your 
transaction approaches zero. I nstan
taneous nationwide (and international) 
reaction to market trends may not be 
exactly what we need to stabilize our 
economy. What we may have is a 
problem analogous to that of some 
physical and social scientists: the 
observer contaminates his observation 
by the very act of observing. Perhaps 
a better, analogy would be in horse 
racing: suppose you get a hot tip 

about a horse that's rea l l y  a sure bet 
to win. You see that the odds are very 
high against this horse, so a small  bet 
is sure to make you a fortune. Now 
suppose that everyone has instant 
access to that same tip. Everyone 
instantly places bets on the same 
horse, so the odds quickly drop, and 
your bet won't make you a fortune 
after al l .  The instant-feedback effect 
has al ready shown itself in other areas 
of e lectronic communication: in the 
last Presidential election, computer
ized projections were made just after 
the pol ls  closed on the East coast. 
The result was that people on the 
West coast were virtual ly cheated out 
of their vote. The early projections 
quickly showed that President Reagan 
would win, and West coast voters 
were dismayed by the sight of Presi
dent Carter conceding the election 
before the polls had closed. Some 
economists visualize a l ight-speed 
economy shaking itself to  pieces like 
a flywheel  spun faster than its design 
limitation'. 

U niversal e lectronic banking wil l  
, a lso have an effect o n  o u r  personal 

privacy. When every p u rchase and 
transaction you make is fed through 
and registered in a computerized sys
tem, the l . R.S. wil l  rea l ly  have a very 
accurate record available of every cent 
you earn and s pend. Likewise, credit 
agencies and other com panies that 
are interested in compiling a dossier 
on you wil l have less trouble doing so. 
Sti l l  more sinister is the possibility 
that certain groups (even criminal 
groups) wil l  stick their noses into you r  
business, examine your personal and 
business data, and perhaps even steal 
from you-and you, won 't even be 
able to detect them. Even now, vast 
data bases exist about our personal 
habits and p references, about how 
we do business ,  and about our finan
cial standing as credit risks. And more 
than one private group al ready exists 
with the explicit aim of controlling 
you r  economic behavior or forcing 
you to conform to their idea of moral'
ity. Some g overnment (and non
governm ent) agencies already have 
extensive files  of this type on all of 
us. 

Actual ly, we don't have to worry 
about a l l  this becoming reality next 
week. The futu re of electronic banking 
is a subject of a lot of heated dis
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MAILING agreement among bankers themselves. 
Experimental programs have instal led 
electronic banking faci l ities in many 
homes to test the market for these 
services. These tests have met with 
mixed results. Two articles in the 
October 4th tnfoWorld dealt with this. 
subject. One of the articles describes 
a recent conference of banking and 
computer people in N ew York City 
which i l lustrates the controversy over 
"Videotex" banking services. One 
research f i rm at  the conference 
claimed that their  survey shows a 
potential 50 percent market penetra
tion of al l  U .S. homes by 1 990, while 
an anonymous AT&T executive told 
Info World that their tests gave a figure 
of only 7 percent by that time. A 
strong concern among some bankers 
was that the banks shou ld be the sole . 
provider of a l l  aspects of this kind of 
service. Others disagreed. Even the 
transmission faci l ities for this type of 
system are in doubt-some favor con
tinuing the use of the telephone sys
tem,  while others suggest the u se of 
cable TV l ines .  

Another lnfoWorld article announces 
that Chem ical Bank is ready to make 
an electron ic banking and informa
tion service avai lable by the end of 
the year, designed for some of their 
N ew York area checking account cus
tom e rs .  The new service , cal led 
PRO NTO , wi l l  be avai lable for a 
month ly  user fee of between $8 and 
$1 0,  p lus telephone charges for a 
Telenet or Tymnet hookup to the 
bank's computer in Somerset, N ew 
J ersey. Customers wil l  be able to 
make a variety of banking transactions 
and cal l  on e lectronic bi l l -paying, 
home budget management, e lectronic 
mai l ,  and other services from their 
homes. Users wi l l  have a private 
" personal identification code" to pre
vent others from gaining access to 
their accounts. Th is  could  be a revo
lutionary experiment. However, right 
in the middle-i:>f this experiment is a 
very strange (and perhaps very bad) 
marketing decision. Although PRONTO 
will be ready to hook up to Xerox, 
Apple and I BM computers by late 
1 983, they have decided to introduce 
the service for just one computer. 
What computer do you s uppose 
PRO NTO has been designed for? 
With an incredibly wide spectrum of 
·good mach ines  they cou l d  h ave 

chos e n ,  they p icked the ATARI! 
Perhaps they think that Atari's success 
and their highly visible ad campaigns 
mean a big future for Atari 's com
puters. Perhaps they think the low 
price makes the investment more 
attractive to_ the consumer. But as far 
as choosing a computer that's we l l  
designed for personal finance and 
other personal/ business appl ications 
. . .  wel l ,  they might as wel l  have 
chosen t h e  S I N C LA I R ZX81 . 
PRONTO'S early customers will get 
stuck with machines that may be less 
than desirable to own. At the very 
leasl, it's a bad way to introduce the 
service-they should have picked a 
real computer. Best advice: wait until 
late 1 983 before hooking up to this 
service. 

COMPUTERS IN EDUCATION 

A s  software packages b ecome 
increasingly sophisticated , more and 
more microcom puters are f inding 
homes in educational institutions and 
training departments of corporations. 
The possibi l ities of u sing computers 
for training are j ust beginning to be 
explored. Now, one of the most ambi
tious projects to date has been com
pleted , and h igh school students can 
look to the microcomputer for help in 
preparing for the al l-im portant SAT 
the Scholastic Achievement Test. 

For years, students have rel ied on 
expensive cram courses and cumber
some review texts to prepare for the 
SAT. Now H arcourt Brace J ovanovich, 
I nc. ,  is offering COM PUT E R  SAT, 
which vi rtual ly acts as a private tutor 
to coach the student through the 
trials and tribulations of the monu
mental SAT exam. This is the first 
software-textbook package for per
sonal computers that leads the student 
step-by-step through the complete 
test preparation process. The system 
actua l l y  d i agnoses the stu d ent ' s  
strengths and weaknesses, prepares a 
study plan, and guides the student 
throt:1gh a comprehensive set of study 
exerc i s e s. The C O M PUTE R  SAT 
package consists of a 470-page text
book, How to Prepare for the SAT, 
two floppy disks, and a user's manual 
that guides the student through the 
system. The package integrates the 
software and textbook in a system 

continued on page 8 

issue ihe iirice ·1i5teciiri-iiiis acivertiseme1-.;a5 iC:oir9C:I. "rti0 µ should have read $119.95. We are sorry for the inconvenience thismay have caused you. 

LIST SYSTEM
For TRS-80' 
[*Tandy Trademark) $119 95 Modell&lll 	 • 
• 	 Simple to use ... even for the novice. 
• 	 Maintain virtually an infinite number 

�f disks all in continuous alph. or zip 
order ... essential for large lists. 

• 	 Sort 2260 entries (2 full 40 track dou
ble density disks) in only 32K or an 
incredible 4460 entries (2 foll 80 track 
disks) in only 48K ! 

• 	 Super fast sort by alph. or zip order 
(8 sec. for 1000 entries) ... both orders 
can exist simultaneously on disk. 

• 	 High speed recovery of entries from 
disk ... pulls in over11 per sec! 

• 	 Transfers old files to our system. 
• 	 Less than 5 digit zips have leading O's 

appended. 
• 	 Supports 9 digit zips, Canadian zips. 
• 	 Zip order is "sub-alphabetized" 
• 	 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 label/envelope printing lets y ou 

make adjustments with ease. 
• 	 Master printout.of your list in several 

formats. 
• 	 Selective printing by specific zips or 

by zip range. 
• 	 Editing is simple and fast...automatic 

search. Batch transfer of edited en
tries to backup disks. 

• 	 Provides for duplicate labels. 
• 	 Deleted entries have "holes" on disk 

filled automatically. 
• 	 Automatic "repeat" feature. 
• 	 Load and "scroll" through entries. 
• 	 Optional "ATTN:" line. 
• 	 Plenty of user defined fields with 

various options for simultaneously 
purging and selecting the printout. 

• 	 All </J's in address labels are re

placed by easier to read O;s. 


• 	 Continuous display of numbers of 
labels/envelopes printed. 

• 	 Each disk entry automatically "re
members" how many mailings have 
been made. 

• 	 Primarily written in BASIC for easy
modification... embedded machine 
code for those speed sensitive areas. 

• 	 Optional second address line. 
• 	 Can print labels at creation. 
• 	 Extra cost options for form letters, 

custom printouts, & disk subsets. 
• 	 Adjusts to any DOS and much more. 
• 	 Hardware requirements: 32 K, printer, 

and 1 or 2 drives. 

Precision Prototypes 
410-F East Roca 

Refugio, Texas 78377 

512-526-4758 
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When You Buy Ouallty ... NOW AVAILABLE FOR THE 
TRS 80* Model II, Ill 

COMPUTERS 

Leave your computer set up and ready for 
instant access; provide protection for your 
investment with a custom designed, pro
fessional touch for your home or office. 

The best in its class, our new concept 
PROTECTIVE COVERS were designed to be 

Protect With Ou1llty. functional with the user and observer in mind. 

COMPARE THESE FEATURES: 
• 	 protects against dust, dirt and surface scratches 
• 	 unlike vinyl, plastic or nylon covers, static electricity is not a problem 
• 	 lint free, top quality broadcloth (65% polyester, 35% cotton) allows ventilation; 

minimizes risk of condensation · 
• 	 durable; washable - needs no ironing; maintains proper size and shape 
• 	 designed, manufactured and packed in U.S.A.; comes with a warranty against 

defects in material and workmanship. 
• 	 available in Cranberry, Navy or Pewter (each piped In contrasting color) to 

compliment any decor. 

Al IDEAL Gin: HELP KEEP YDUll lllESTIIElfT LOOKING AID PEllFOllMIH LIKE IEWI 
- Custom Designers and Manufacturers of Computer Dust Covers -

THE CRYSTAL BALL 
continued from page 7 

that com bines t best aspects of 
each form of media. The cu rrent ver
sion for Apple computers sel ls  for 
only $69.95, and a version for TRS-80 
computers wi l l  probably be available 
in about 4 months. 

The textbook contai ns four  com
plete SAT practice examinations. The 
student takes one or more of these 
examinations, entering the answers 
into the computer by means of a 
s imple program. The program scores 
the tests, analyzes the student's per
pormance, and creates a personalized, 
prioritized study program. computer  
scoring provides the student with , im
mediate feedback and features com
puter-presented exp lanations  that 
help students learn strategies for suc
cess. The com puter also times the 
student's performance to hel p develop 
speed as wel l  as accuracy. The student 

·TM Radio Shack. Div Tandy Corp. • 1 ss2 B.L.& w. 

SHIP TO: 

0 TRS 80 Model II 
0 Model Ill 

$$ 15.DD
I.DD

Price of Item 

Navy D Pewter D Cranberry D 
•HHllAll•lll: (Add $6.00 per cove1, and allow 5 extra days for 

Shipping 
Select Cellr: receives detailed study assignments 

that include specific read ing material 
in the text, specific prob lems to be 

Monogramming 
delivery. We cannot accept returns on monogrammed items. 

PRINT INITIALS: 	 TOTAL $S.1- Ckeck Ir 	 !Foreign· Pay in U.S Funds) 
•11ey Dnl1rt1: B.L. &W. - PO Box 381076, Memphis, TN 38138- 901-754-4465 
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E/Z-SCREEN
MAKES THE TRS-80 SCREEN WORK 


LIKE A COMPUTER INSTEAD OF A TELETYPE 


NOW YOU CAN WRITE PROGRAMS THAT ARE: 

solved, and special ly designed math 
and verbal computer exercises. 

An additional feature is "Vocabu lary 
Flashcards" a program that provides 
d r i l l  and p ract ice on 1,000 key 
voca b u l ary wo rd s.  The com puter  
keeps track of  the student's perfor
mance and concentrates its presenta
tion on the words the student needs 
to review. 

COM PUTER SAT is also available 
in a special  "Ed ucator's E d i tio n "  

.. PROFESSIONAL LOOKING ., EASY TO USE 

.. USER FRIENDLY .. AND FUN TO CREATE 

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

MOD I AND III 

FOR USE BY EXPERT AND NEOPHYTE ALIKE 

DESIGN SCREENS RIGHT ON THE SCREEN 
E/Z-SCREEN AUTOMATICALLY "WRITES" THE BEST DATA ENTRY 

CODE YOU'VE EVER SEEN 

"Once you feel familiar with the 
operating features of E/Z-SCREEN you 
will be anxious to design your own 
screens • • • I know I was,and I wasn't 
disappointed,"-A.A.Wicks 
H & E COMPUTRONICS• Oct.1982 

SOURCE LIB Systems,Inc, 
1670 Pershing St,Valley Stream,N.Y,11580 (800)223-1087 

PRICE : 149.95 Dealer inquiries invited. All major 
credit cards accepted. 30 day money back guarantee. 

December 1982 

which supplies mu ltiple copies o f  the 
software and textbooks for c lassroom 
use. the Educator's Ed ition is priced 
at $395 and is distributed by Coronado 
Publ ishers, I nc. (a subsid iary of Har
cou rt Brace J ovanovich). 

Th is  publ isher has been arou nd for 
a long time, and they are recognized 
as one of the world's leading academic 
publ ishers. Their experience in pro
ducing exam preparation textbooks is 
wel l  known, and this program is  posi
tively stuffed with those years of 
experience and ins ights. This is per
haps the most advanced training p ro
gram yet to appear for a m icrocom
puter, and they have kept the price 
down to a very reasonable level. Kids 
who have access to this system wil l  
undoubted ly have a great edge over 
their peers - when it comes to study
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ing for an exam like this, it would be 
very hard to find better motivation 
for most kids than the opportunity to 
sit down at the screen and converse 
with a com puter. • 

BITS A N D  PI ECES 
continued from page 2 

RAD I O  SHACK CRE DIT CARD 

Tandy Corporation has entered into 
an agreement with Citibank to create a 
new credit card (called the CITI LI N E  
card) to be used by qualified customers 
at Radio Shack stores within the conti
nental United States. When you make 
an initial purchase of at least $225,  you 
can apply to the store manager for the 
card. The manager wil l  then cal l  Citi
bank, where your credit wil l reportedly 
be approved (or denied) within about 
one hour (says Citibank). After the ini
tial purchase, you can use the card for 
any purchase of. $ 1 00 or more in Radio 
Shack stores. Although there are no ser
vice charges for cardholders, a 24 per
cent annual interest rate will be charged 
on the repayment schedule. 

BUSI NESS PROGRAMS I N  BASIC 

Another good book has been pub
lished aimed at businesses that use 
BASI C  programs. BASIC Computer Pro
grams for Business, Volume 2, by 
Charles D. Sternberg (Roche l le Park,
NJ : H ayden Book Company, 1 982. 3 84 
pp., $1 3.95.) is an excellent col lectidn 
of more than 70 com plete programs for 
a wide variety of business applications. 
This type of book is an excellent alter
native source of software for business
people who have some knowledge of 
BAS IC programming. The extra effort 
required for this approach may be wel l  
worth it, since you are getting listings 
for programs that would otherwise be 
worth hundreds, or even thousands of 
dol lars , for only $13.95.  

Each program is ful ly documented 
and demonstrated with a description 
of .its application and operation , a list
ing in BAS I C ,  a symbol table,  sample  
data and carefu l ly formatted examples 
of printed output. This book provides 
a very wide spectrum of business pro
grams (each program can, of course, 
be modified or incorporated into an
other program to meet the specific 
needs of any business). The book 
features sales and marketing programs 

for customer order processing, adver
tising monitoring, and customer service 
scheduling; personnel  record-keeping 
systems; administrative aids ,  such as 
sim plified word processing for corres
pondence, memos, and reports, mail
ing lists, price lists, and an electronic 
filing system; a variety of scheduling 
programs that can be used in any 
business operation; a col lection of 
statistical programs that allows business 
data to be analyzed and com pared; 
and file-handling programs for both 
sequential and random access files. 

Ask for this book at your local com
puter bookstore, or cal l  H ayden Book 
Co. at (20 1 )  843-0550. 

WHY WAIT? 

The average microcomputer can 
send and receive data at 1 20 ,000 
characters per second (CPS). Most disk 
d rives can move data at about 27 ,000 
CPS. H owever, most . high-speed dot 
matrix printers have a top speed of only 
1 20 C PS ,  and a typical telephone 
modem plods along at about 30 CPS. 
That's quite a drop in efficiency, and a 
great time-waster. Several devices are 
now available that help you get around 
this problem, and we're going to de
scribe the best one yet (this one's so 
good, we've decided to sell it ourselves). 
We're talking about a little white box 
cal led the PR INTER O PTIM IZER. This 
device comes with its own internal 
memory-from 64,000 to 250 ,000 
characters - and it has no trouble 
keeping up with your com puter. You 
can send very long text files, or perhaps 
a com plete inventory listing, into the 
O PTIM IZER's  memory in just a couple 
of seconds-your computer will think 
that .the printing is already completed: 
Then the O PTI MIZEਲ਼ will send thetext 
to your  printer, which will proceed to 
print the text as fast as it can-it might 
take 1 0  minutes or more to finish 
printing. Since the OPTIMIZER holds all 
of the text in it's own memory, your 
com puter is free to go on and accom
plish other tasks while the printer simul
taneously continues to grind out your  
printouts. N ow you (or  your employee) 
won't have to sit around waiting, or 
take 1 0  coffee breaks in one morning 
while waiting for the printer to finish 
printing and free up the computer for 
its next task H ere's another plus: the 

continued on page 1 3  

I f  you use a Word 
.Processor, you need 

Beyond Spelling Checking 

G rammatik can find over 15 
different k inds of common errors 
m issed by simple spel l ing 
checkers alone, i ncluding 
pu nctuation and capitalization 
errors, overworked and wordy 
phrases, and many others. l,lse 
G rammatik with Aspen Software's 
spel l ing checker Proofreader, 
featuring the Random House 
Dictionary®, or with your cu rrent 
spel l ing checker for a complete 
document proofreadi n g  system. 

Read what the experts say: 

"The perfect complement to a 

spelling checker:" 
Alan Miller, Interface Age, 5/82 

"A surprisingly fast and easy tool for 

analyzing writing style and 
punctuation." 

Bob Louden, lnfoWorld, 12/81 

"Anyone involved with word 

processing in any way is encouraged 
to get this excellent program." 

A.A Wicks, Computronics, 6/82 

"A dynamic tool for comprehensive 

editing beyond spelling corrections." 
Dona Z. Meilach, Interface Age, 5/82 

"A worthy and useful addition to your 

word processing software." 
Stephen Kimmel, Creative Computing, 6/82 

Works with CP/M®, 
IBM-PC®, TRS-80® 

Grammatik $75.00 
Proofreader $50.00 
Order directly from Aspen 
Software, or see your local dealer. 
Specify you r  com puter system 
configuration when ordering! 
Visa, Master card accepted. 

. 

Random House is a registered trademark of Random 
House, Inc. Other registered trademarks: CP/M: Digital 
Research -- TRS-80: Tandy Corp. - IBM: IBM ,. 
Proofreader, Grammatik: Aspen Software Co. 

lrspenr Sof\warje Co.J 
P.O. Box 339-H Tijeras, NM 87059 

(505) 281-1634 
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'•ρelangley-St.Clair 
Instrumentation 1 -800-221 -7070 

70 INCOME TAX PROGRAMS 
(For Filing by April 15, 1983) 

For TRS-80* Models I and I l l  


FEATURES:- Helpful programs to calculate and print the many Tax 
Forms and S>h edules. lͮeal for the Tax Preparer, 1. Menu Driven. .C. ͭ .A. and lnd1v1dual. For iust $24.75 per disk, post

2. 70 + Tax Programs. paid (approx. 60 grans per format disk). 
3. Basic; Unlocked; Listable. · 

Pr?grams are designed for easy-use, with check
4. Name/SS No.IFS carried points to correct parts as needed. Results on screen over. 

for checking before printing .  
5. Inputs can be checked. 

In all, there are more than 70 individual Tax Programs 6. Inputs can be changed. 
These include Form 1 040, 1 040A, 1 040EZ, 1 1 20 : 

7. l.R.S. approved REVPROC 1 1 20S, 1041 and 1 065. Also Schedules A B C D E ' 
F, G, R, RP and SE. And, Forms 1 1  16 ,  2106, 21 19'.format. 

8. Prints entire Form/Schedule. 221 0, 2440, 3468, 3903, 4255, 4562, 4797, 4835, 
9. Calculates Taxes, etc. 4972, 5695, 6251 and 6252. 

10. On std. 35-track, Mod. I And, we have a disk we call "THE TAX PREPARER'S 

format disk. HELPER" which has programs for INCOME STATE


MENTS, RENTAL STATEMENTS, SUPPORTING STATE

MENTS, IRA, ACAS, 1 040/ES, ADD W-2's and PRINT 


1 1 . CONVERT for Model /II. 
12. Use GREENBAR in triplicate ' W-2 s.- don't change paper all 
season! TRY ONE DISK AND SEE FOR YOURSELF. ONLY $24. 75 

POSTPAID. 13. Our 4th Year in Tax 
Programs. First disk is TR# 1 ,  and includes Form 1 040 and 

14. We back up our Programs! Schedules A, B, C, D and G. $24.75 POSTPAID.  

Write:-
GOOTH TAX PROGRAMS 

931 So. Bemiston • St. Louis, Mo. 631 05 
'T.M.Reg. by Tandy Corp. Ft. Worth, Tx. 

LETTE RS TO TH E EDITO R 
PRI NT TA8 (64)? 

The fact that my Model I TRS-80's 
P R I NT TAB statement wi l l  not accept 
an argument greater than 63 without 
executing a line feed causes problems 
in programming for a wide print-out. 
Is there a convenient solution , or am 
I stuck with inserting every space 
beyond #63 ? 

Maureen H onish 

2021 E. H ennepin Avenue 

Minneapol is ,  M N  55413 


There is a solution to the problem, 
but I 'm not certain how convenient it 
is. Provided that you count the spaces 
. that you have already printed, it is 
easy to work out: if J is the number of 
spaces that you have already printed 
and K is the column where you want 
to start printing, all you have to do is 
PRINT STRING$(K-J,CHR$(32)). This 
will print spaces out to the column 
where you want to continue printing. 

Line Printer VI I 

Convert Your TRS·80* 
into a World Class Computer

THAT REDUCES EYE FATIGUE 

AND DOESN'T FLICKER 


- with LS l 's new Soft- View ™ Replacement CRT -

The black & white "TV Screen" CRT (picture tube) which came with 
your TRS-80* is an inexpensive rapid "P4" Phosphor CRT intended for 
TV use. The display is actually strobing 60 times a second. No amount 
of "green. plastic" wil l  stop this strobing or eliminate the eye fatigue it 
causes. But a new Soft-View CRT display tube with a slower decay ing, 
colored Phosphor will. 

• Available in slow-decay green (similar to new I B M *  and APPLE I l l *  
monitors) o r  medium decay "European Orange" (easy o n  the eyes, 
elegantly beautiful, and the standard for CRT displays in Europe). 

• Leaded glass stops X-ray emission. 
• Optional Anti-Glare Frosted Glass available to reduce eye strain 

from glare. 
• Easy installa.tion - tubes come with pre-mounted hardware. 
• 30-Day Money-Back Guarantee, 1 Year Warranty. 
• Ideal for Word-Processing & Programming, fast enough for Games 

& Graphics. 
• 

• Finest quality double-dark glass and phosphor fields make the letters 
seem to be coming out of black space. 

D #GN42G Green Phosphor with anti-glare $89.95
D #0 R34 Orange Phosphor $89.95
D #OR34G Orange Phosphor with anti-glare $99.95 
ADD $7 FOR PACKAGING AND UPS SHIPl"ING. 

• 
 To Order call: 

Systems, Inc. Or ask your Local Dealer. 

recently purchased a Line Printer 
VI I from our local Rad io Shack dealer. 
I have enjoyed the printer very much, 
as it does exactly what I bought it  to 
do. I cou ld ,  however, think of several 
things I would l ike it to do but I 
won't get into that in this letter. 

The documentation suppl ied with 
the printer, l i ke most Radio Shack 
manuals suppl ied with their equip
ment, leaves much to the imagination. 
One of the most interesting features 
of the Line Printer VI I i s  the dot 
add ressab le  graphics. The manual 
briefly brushes over the commands 
and gives only one poor example of a 
program. 

I bel ieve that many of your readers 
could benefit from an in-depth article 
covering the graphic capabi l ities of 
the Line Printer VI I .  I for one wou ld 
be most appreciͬtive to have such an 
article in my reference l ibrary. I am 
sending a copy of this letter to the 
other magazines to which I subscribe 
on a regu lar b'asis. 

Robert E. Wesley, President 
Leemor Attractions 
116 Court St. , #7 
Plattsburgh, NY 1 2901 

1 32 West 24th Street, New YorK, N.Y. 1001 1 21 2-98S-6876 
• 1 B M • ,  APP LE • and TRSBso• are trademarks of I BM, APPLE Computer Are you listening, authors ? & TANDY Corp. 
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Typographical Errors 

have been distressed by errors 
appearing in some of your  program 
l istings, as wel l  as by typographical 
errors in the text. Time for carefu l 
proofreading of the text should be 
a l l owed for  .i n yo u r  p u b l i s h i n g  
schedu le. I t  seems that you d o  pre
pare program l istings from machine
readable copies (accounting for the 
convers ion of the up-arrow to a 
"greater than " symbol in some pub
l ished l istings) . H owever, you may 
not run the program to be sure that it 
wi l l  work in the version you publ ish. 

Let me cite two examples: the f irst 
is the program for mortization of 
loans, appearing in your January 1 982 
issue . (#4 1 ). Line 1 00 did not work as 
publ ished, for two reasons: lack of 
the up-arrow to indicate exponentiation 
(pointed out in a letter to you in  
issue #45) and a flaw in the form ula 
used to compute the period payment, 
also in l ine 1 00; As publ ished, the 
program gave increasingly negative 
amounts d ue,  and produced overflow 
for amounts over $ 1  0,000. APR# 
entered as percent interest; it should 
be in decimal form for the calculations. 
A new l ine does this: 

92 APR#=APR#/1 00 

The exponent term in  l ine 1 00 should 
carry a negative sign; the rest of l ine 
1 00 fol lowing the up arrow should 
read: 

(-PP%*YEAR) : FF#=R#(1 - l l#) : 
PAY= F F#* LO# 

This is based on calculation of pay
ment from 

PR I  N ( i /(1 - (1 +i)-n)) 

and produces resu lts agreeing with a 
"business analyst" calculator. If the 
program had been run before printing, 
the problem should have been evident. 
The two program runs referred to in 
the  text of the artic le as being 
included were not publ ished. 

My second exam ple is also a 
Zim merman and Con rad article, the 
one to calcu late depreciation appear
ing in you r  issue #40. The decl in ing 
balance m ethod option in that pro
gram does not give correct answers 
after' the f irst several years, and con
tinues depreciating on a straight- l ine 
basis to negative book values after 

the number of years selected for 
depreciation. I wrote you aboͫt this 
one in  J anuary, but have sti l l  not
received an answer. I would sti l l  l ike 
to know how to get this program to 
run. 

You r  emphasis on business-related 
programs fa beneficial to me; errors 
that prevent using the programs or 
result in extended time debugging a 
program before a correction is (hope
fu l ly) printed in a later issue are not. 
Perhaps you cou ld  consider offering 
tapes or disks contain ing your pub
l i shed programs at extra cost, as 
some of your competitors are doing. 
At the least, run the programs to 
verify that they wil l  work in the 
versions that you p lan to publ ish. 

George F. McClure 
1 730 Sh i loh Lane 
Winter Park, FL 32 789 

Please be assured that we DO run 
every program before it is published, 
and we .also try to proofread our 
program listings carefully. As you noted, 
however, mistakes will occur. 

The main reason why errors get 
into our published versions is that we 
have transmission errors from our 
computers to the typesetting machines. 
The text that you read once existed as 
machine-readable code, and it was 
run on the computer, but was not 
transmitted properly. 

Please continue to inform us of any 
errors that you encounter when read
ing the magazine, and we will endeavor 
both to prevent them from happening 
in the future and to publish correc
tions when necessary. 

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

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

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

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

THE KING 

OF


UTILITIES 

SUPER UTILITY PLUS 


"I believe 

SUPER UTILITY or 


SUPER UTILITY PLUS 

should be present at 


every TRS·BO disk 

installation. 11 


We didn't say this; PaulWiener did in 80 
Microcomputing, Jan. '82 ...but we sure 
agree with him! 

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

Compatible with MOD I, and MOD 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 
Memo I}' 
File Utility 
Tape Copy 
Format without erase 
Disk Copy 
Special Disk Copy 
Configurable System 

MUCH MORE · Mod I & Mod Iii on Same Disk 

For MOD I/III . . .  $74.95 

NEW
Back up copy NOW included. 

Also Available: 
Super Utility Plus Tech. Manual . . .  $14.95 
"Inside Super Utility Plus" • . . . • • . •  •t9.95 

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

To order caU toU free 1·800-527-7432 

For product information (214) 484·2976 
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P RO G RAM P REVIEWS 
A. A. Wicks 


This Month: D O S  RAN DO M  ACC E SS & BAS I C  F I LE HAN D L I N G  B O O K  


Recently, i n  anticipating the review that there was not one "s imple piece understand. But note that 32 l ines of 
of the book that fol lows, I asked of l iterature that would tel l  the non text to explain a C lear statement i n  
several personal computer owners professional how to solve this prob itself provides a tutorial , which is 
what their greatest prob lems were i n  lem ," t6 q uote the Author. beyond the basic title subject. Do not 
organizing their  own program mi ng. Together  with a programmer named take this s impl icity of explanation for 
With only one exception, the majority Carl E lhorn , M u l ler solved h is  prob granted however; knowledge of Level 
of those asked had d ifficu lties with lems eventual ly. The book is the I I  BAS I C  is requ ired for a complete 
disk operation,  and in u nderstanding 
arrays. Certain ly,  although the sam
pl ing was smal l  and u nscientific, 
these people were not alone with 
their problems. Much has been written 
on arrays, it is sti l l  d ifficult  to 
understand , and persons are troubled 
when working with them. Less has 
been written on d i sk  operations,  but 
it too, is  an arcane subject. 

Someone who had a p roblem with 
disk operations was H. J .  M u l le r, 
author of the recent book about to 
be reviewed, DOS Random Access & 
BASIC File Handling. As with many 
TRS-80 u sers ,  M r. M u l ler started as a 
neophyte in computers just a few 
years ago. H is was a Model I ,  and ,  
again as with others ,  h e  struggled u p  
the learning cu rve. B ecause he was 
attem pting to use the com puter i n  h i s  
business appl ications,  he  was particu
larly frustrated when attem pting to 
store data in  Random Mode. H e  
found others with whom h e  cou ld 
commiserate, and the consensus was 

MODEL III TRS-80® 
Software on Disks !  

At last! All Model III. 
Put it in - Watch it run. 
GUARANTEED - SEND FOR 
FREE CATALOG.  INCLUDE $9 .95 

FOR DISK VERSION AND 
A FREE PROGRAM . 

Rt. 5, Box 277-C 
Benbrook, TX 761 26 
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resu lt of h is  solution ,  and he passes 
this on to others , hoping it may save 
the pains that he underwent. The 
impression prevai ls  that Mu l ler is  
altruistic in  h is desire to provide this 
guidance, rather than attempting to 
make a profit on the book (although 
it i s  expensive). 

The book avoids the "textbook" 
approach to learning. There are no 
l ittle q uestion-and-answer sections at 
the end of each Chapter (thank 
you !) , no dissertations on the me
chanics of a disk and d rives, and so 
on. In a sense, there is no text at a l l. 
But there is a lengthy program l isting, 
extensively and thoroughly com
mented u pon - this is the text. This  
at first appears to be an unusual 
approach for a entire book of 1 45 
pages , but on further examination it 
i s  one of the most useful approaches 
to learn ing that I have seen. 

Be  prepared to do a great deal of 
keystroking with this book, un less 
you purchase the disk, which is  
obtai nable separately - this has the 
programs on it. Personal ly, I wou ld  
recommend that if you have the t ime 
and talent, type the programs in ;  
there i s  m uch to  be learned by doing 
so, and you are more l ikely to study 
the l ine-by-l ine programming functions 
if you do. 

The programs start out with a smal l  
address l ist program. The com ments 
on the program then take two forms. 
First, each Section is  discussed briefly. 
Then ,  in far greater detai l ,  the Lines 
within  each Section are commented 
upon. As a typical exam ple as to how 
thorough this is  throughout the book, 
take Line 200 for example. The 
program l ine reads: C lear 2000. This 
statement is  d iscussed in  the next 32 
l ines of text, in  a s imple and clearly 
stated manner than anyone could 

understanding of the book. A general 
knowledge supplemented by reference 
to the Level 1 1  manual or other books 
wi l l  suffice, though. 

Line 225  moves into the area of 
disk operations,  with a f i le opening 
statement. For anyone u nfami l iar with 
Random fi l i ng, the discourse that 
fol lows should en l ighten them very 
qu ickly. And yet, the explanation and 
comments are not complex. The 
Author undoubted ly feel s  the insecur
ity of the student reader, and is 
gentle. 

The guidance, comment and tuition 
continues in this vein throughout the 
remainder of the book. The program 
grows too, and other programs are 
developed , such as a payrol l  program 
( inc luding income tax deductions) , 
sorting programs ,  deletion subrout
ines,  etc. Programs with graphic 
printouts are inc luded, too, so that 
any reports that are developed appear 
professional in layout. Some of the 
other subjects described in detai l are: 
LPrinting, Searching, Fi le Compression , 
F ie lding, Calcu lations from Disk F i le  
data, and, in associated areas not 
riecessari ly disk related , there is 
information on such things as verifying 
that the printer is "on l ine," setting 
the date into memory, using flags to 
prevent system "crashes," and numer
ous other routines. I n  the latter 
respect, this text goes further than its 
main title i mpl ies. It  m ust, because 
so many disk operations interrelate to 
other computer operations. The Author 
has not been neglectful  in this 
respect - he provides as m u ch 
information and detail as he does for 
the main theme of the book. 

Readers should have no difficulty 
in adapting any of the techniques 
given in  the text to other applications. 
This is  the intent too, of the book, as 



• • • • • • •  
• • •  • • • •  
• • •  • • • •  

the Author states , and he has present
ed it in j ust the right s ize " chunks" to 
aid th is  endeavor. A person cou ld ,  i n  
most respects , take the programs and 
modify them to their own needs. I n  
doing so,  they wi l l  learn exactly what 
each operation is doing, without 
necessarily knowing why i,t is happen
ing. This is  not a negative however, 
because the i ntent is to teach how, 
not why. 

The writin g  in the book is, as 
mentioned, clear and understandable,  
and the Author's  style is neither 
pompous nor frivolous. I t  i s  a change 
to read a com puter book that lacks 
" cuteness" and al leged h u mor, which 
I personal ly find di stracting, but 
others certain ly may not. There are 
some spe l l i ng  errors and some typo
graphical errors in the text and in the 
programs, but not to any great extent. 

The book is 8 1 /2 by 1 1  inches, 
Perfect bound (glued spi ne) - there
fore it wi l l  not, unfortunately, l ie flat. 
It  has a soft cardstock m u lticolor 
glossy cover. Printing is by the offset 
process on a good weight of white 
paper. Printi n g  is by DSC Publ ishing 
of DSC, I nc. , which appears to be a 
business associated with the Author. 
The text, which is on both sides of 
each sheet, has been com posed on a 
D iablo printer using an OCR-B characਮ 
ter wheel. Th is. printwheel ,  normally 
used for optical character reading, is 
not a good d evice for text prepara
tion - its use should be restricted to 
financial documents. N ot that this 
should be construed as making the 
book more than a l ittle d ifficult to 
read. Lower case letters , s uch as " I "  
a n d  " i "  are particularly diverting to 
the eye of the reader. The l istings ,  
being a l l  i n  capitals and i n  the same 
type font, are excel lent. 

This book has an excel lent Index. 
A subject is referenced on the same 
l i ne  in two ways - the page number,  
and also the paragraph n umber; or,  
where it appl ies ,  the Line number of 
the program. In reviewing the book, I 
found that by using the I ndex as a 
reference I could select rapidly and 
with accuracy, any particu lar part of 
the book that wou ld be of importance 
in a review. N ot having a " month of 
S u n days" at my d isposal , I did not 
type in and run  the extens ive l istings 
in this book. But if the program 
l i st ings reflect the general accuracy of 

the text, there is no reason to 
suspect that there are any operating 
defi ciencies in the programs. No 
information is  provided regard ing the 
avai labil ity and cost of the program 
disk that is referred to, so I was 
unable to check the programs by this · 
method. 

I can recommend this book without 
hes itation to anyone needing he lp in  
Random fi l ing and working with 
BASIC files. The amount of information 
provided here wi l l  also be valuable as 
a learn ing tool ,  wheth er your appl ica
tions are business (as in  the book) , or 
not. 

DOS Random Access & BASIC File 
Handling - H .  J .  Mu l ler,  Author; C. P. 
Erhorn , Techncal Editor. Avai lable at 
bookstores, computer supply stores, 
and H & E Com putronics, I n c. 
$29. 95. Optional Program Disk forModel I
& Ill add $28.50; for Model II add $32.50. 
A. A. Wicks 
30646 Rigger Road 
Agoura, CA 91  301  • 

BITS AND PI ECES 
continued from page 9 

O PTI M IZER doesn't j ust work with 
printers-it also works with modems ,  
which are even s lower than printers. 
You can usethe O PTI M I Z E R  to prevent 
you r  com puter from being tied up 
when transmitting or receiving text 
over the phone. 

I n  add ition to being a t ime saver; the 
O PTI M IZER can access special letter
qual ity pri nter featu res that your word 
processing program alone can 't handle. 
You can tel l  the O PTIMIZER to recognize 
user-selected code sequences , and to 
translate them into codes your printer 
can understand, to control u nderl in ing, 
boldface, graphics, font size, forms 
contro l ,  s pec ia l  sym bols-anyth ing 
your  printer can do. 

The basic O PTI M IZ E R, with 64 K,  i s  
configured for a standard Centronics
type paral le l  port and costs $495 . An 
adaptor i s  ava i lab le  for stan dard 
RS2 32C serial ports ( $ 1 25 )  and you 
can instal l  add itional 64 K memory 
cards for $ 1 2 5  each. The PRI  NTER 
O PTI M IZER is manufactured by Applied 
Creative Technology, I nc. , and you can 
order or get more information d i rectly 
from H & E Computronics at (800) 4 3 1 -
281  8. 

continued on page 1 7  

SOPER 
OTIUIY

PL.OS S/E 

SPECIAL EDmON 


This Special Limited Edition Package will be in high 
demand as only 500 copieswill 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 the serial number. The following is included 
with this SPECIAL LIMITED PACKAGE: 
1) SUPER UTILITY 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 attractive SU+ /SE binders. 

Binder # 1 will include: 
Three manuals in LARGE format (8 1/2 x 1 1  ") 
(a) SUPER UTILITY+ Manual 
(b) INSIDER SUPER UTILITY by Paul Wiener/ 


foreward by Kim Watt 

(c) SUPER UTILITY TECH Manual by Kim Watt & 

Pete Carr 
3) Binder #2 will include THE SOURCE CODE for 

SUPER UTILITY 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 is a machine 
language programmer's dream come true! After 
reading this, your machine language programming skill 
should increase tremendously. All of Kim's knowledge 
in ONE book! All at your disposal and for YOUR use.' 
4) The license to USE Kim Watt'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 
THEIR programs. No ;oyalty fee necessary. In other 
words, IMPROVE YOUR PROGRAMS! Take Kim's ideas 
and expand on them! NeVer has anything EVER been 
done like this before. These 500 ONLY have the right to 
use our sub-routines. This information is NOT being put 
in the public domain. We are allowing these 500 to use 
our routines by buying our special package. All copy· 
rights and trademarks are retained byBreeze/QSD, Inc. 
5) SU+ /SE is NOT available from any dealer, but only 
directly through Breeze/QSD, Inc. Customers will be 
handled on a one-on·one basis. Confirmed orders will 
be pre-registered and a matching card must be retuÎed bypurchaser for full _support from Breeze/QSD, Inc. We 
will know who each and every owner is, so 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 SU+ in /CMD file 
form. It is a license to use Kim Watt's subroutines. It is an 
opportunity to vastly improve your product It is a 
collector's item. also. Limited, Indeed. Last. but not leasÏ 
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's knowledge and can 
USE that knowledge to YOUR benefit 

Source Code is FULLY Commented. 

Price for the Super Utility Plus· 

Special Edition is 


$500 
Available later this year 


Call or write for more information 


•credit to Ki़ Watt and Breeze/QSD must be given in the 
program and in the documentation for sub-routines used 
There is NO royalty fee to pay however. 
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PRACTI CAL B U S I N E S S PRO G RAMS 
R E G R E S S I O N  A NALYS I S  WITH CO N F I D E N CE A N D P R E D I CTI O N  LI M ITS 

S. M. Zimmerman and L. M. Conrad 

Copyright © 1 982 Zimmerman and Conrad 

The objective of many engineering and business investi
gations is  to make pred i ctions about the futu re. One 
method of  doing th i s  is regression analysis ,  in  particu lar, 
least squares l inear regression analysis ,  with the addition of 
prediction and confidence l im its. 

The goal of this paper was to develop a program which 
cou ld  automatical ly calculate a least squares regression 
l ine ,  determine the prediction l im its and the confidence 
l im its, and then plot a picture of the resu lts on either the 
TRS-80's cathode ray tube or printer. 

We wi l l  briefly review the equations used in the 
program,  then walk  through a detai led example of how to 
use the program. S ince our objective was a working 
program we wil l concentrate on the program , its use and 
operation with a m i n i m u m  amount of time spent on the 
mathematical base upon which the program was based. 

Linear Least Squares Regression 

By least sq uares is  meant a method of fitti ng a function 
to a series of data points s uch that the sum of the squares 
of the d i stance between the l ine is a min imum.  In the case 
of a l inear equation it is assumed the function wi l l  be a 
straight l i ne. The equation which is bei ng fitted is: 

f(x) a + b * x= 

Where a is the intercept 
b is the slope 

Prediction Limits 

P rediction l im its are l im its which are placed around a 
least squares l inear regression l ine which give the forecaster 
some idea of the variation that may be expected in 
ind ividual points associated with the fu nction used to 
ge.nerate the regression l ine. The equation for the prediction 
l im its is: 

( a+b*X (0) ) + · t ( a/2) *S*SQRT ( l+ l/n+ n * ( X (0)  · Xbar) **2 I S (xx) ) 

where a is the intercept 
b is the slope 
t(a/2) is  from the t d istribution with n-2 degrees of 

freedom 
n is the n umber of data points 
X(O) is the val ue of a particular point 
Xbar is  the average of the data 
** means to raise a power 
S (xx) is  given below 

S ( xx)= n * s u m  x ( i ) **2 - ( sum  x ( i ) ) **2 

S may be calcu lated from the fol lowing equation: 

S = ( S ( xx) * S ( yy) - ( S ( xy) ) **2 ) I ( n * ( n -2 )  * S ( xx) ) 

Where S(xx) is as given above and: 

S (yy) = n * Sum y ( i )  **2 - ( sum y ( i ) ) **2 

S (xy) = n * sum x ( i) * y ( i ) - (sum  x ( i ) )  * ( s um y ( i ) ) 

The use of the prediction l im its l i ke ever analyical tool 
must be used with knowledge and judgement. Such 
knowledge and judgement cannot be learned from a s ingle 
paper. 

Confidence Limits 

The equation for the confidence l imits which refers to 
the regression l ine itself is as fol lows: 

( a+b*X(0 ) ) + - t ( a/2) *S*SQRT ( l/ n+ n * ( X (0) - Xbar) **2 I S(xx) ) 

Al l  variables in this equation are defined in a man ner 
s imi lar with the prediction l imit equation a l ready reviewed. 

Remarks Relative to the Prediction 
and Confidence Limits 

The pred iction l im its are wider than the confidence 
l imits. This is as expected in that the pred iction l im its refer 
to the individ ual points and the confidence l im its refer to 
the l ine. In both cases the further the data point under 
consideration gets from the mid point of the data, the 
wider the l im its. This behavior is  can be exam ined in detail 
with the plotting routines of the program. 

R U N N I N G TH E PROG RAM 

The program starts out with the fo l lowing credits and 
question: 

REG RESS I O N  WITH PRED ICTI O N  & 
CO N FI D E N C E  LI MITS 

LEAST SQUARES APPROACH 
DEVELOPED BY 
STEVEN M. Z IMM ERMA N ,  PH.D.  A N D  

LEO M. C O N  RAD 
N U M B E R  OF D_ATA POI NTS ?  

The program may be used with computers with from 1 6k 
up. Depending upon the amount of random access memory 
avai lable, a different size problem can be handled. The 
above question is  designed to set the di mension of the 
arrays used in  the program to match the capacity of thਯ 
com puter. 

We in putted 1 00 because we had less than that number 

continued on page 1 8  
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HARDWA R E  PRE VI E WS 
A. A. Wicks 


This Month: M I C RO B U F FE R™ 

It  seems incongruous to be writing 

about Ho l iday gift giving in August, 
with the outside tem perature over 
1 00 degrees. But I wanted to be sure 
of shari ng with you some information 
about a usefu l hardware item - which 
very wel l  m ight become a "stocking
stuffer" for someone, about the time 
that this review is  publ is hed. It may 
also prove to be an exce l lent invest
ment for business com puter use, such 
as when the operator cannot patiently 
wait to use the computer whi le the 
printer is printing a "dump. "  

The Practical Peripherals I nc. Micro
buffer Model M B P- 1 6 K  is prod uced 
for TRS-computer users who also have 
Epson MX-series printers (MX-80,  
80 F/T, and -1 00). This printed circuit 
board assembly wi l l  " buffer" 1 6384 
bytes of data between the com puter 
and the printer. That is, you may 
release up to that amount of data to 
the printer and then go right ahead 
using your  CPU while the pri nter is  
printing the material. 

The advantages of having a buffer 
wi l l  appear obvious to many. For 
those persons who perhaps may be 
,unfami l iar with what a print buffer 
can do, the fol lowing may he lp. For 
instance, you have just completed a 
nuryi ber of pages of text to your  
satisfaction in  your latest word proces
sing session. Without the print buffer 
you could go on until fin ished, uti l iz
ing computer memory and disk storage 
as normally - and going out for 
coffee and sandwiches while it was 
printing. With the buffer, you . issue 
the print instruction - and continue 
with your processing. Another example 
would be in an office environment 
situation where payrol l  checks could 
be printing whi le  other keyboard 
operations continue. 

The 1 6 K  of buffering works out to 
about eight fu l l  pages of text 
assuming an 80-character width per 
page, and 60 lines. per page. H ow
ever, in  most cases, text or other 
material wi l l  not be "packed" this 
tightly on a page, so we are really 
going to be moving more than eight 
pages in most situations, probably. 

Nevertheless, you do not have to 
wait until 1 6 K of data have been 
complete ly in put before printing. Nor  
do you need to wait until the buffer 
is em pty before sending more into it. 
The buffer is always waiti ng for in put 
you might say, and chal lenges you to 
keep up to its capacity. 

The M icrobuffer M B P-1 6K is an 
extre mely  wel l-constru cted circuit 
board j ust 3 .9  by 4.7 inches (99 by 
11  9 mm) in size, with excel ient circuit 
traces and component indentifications 
- a professional ly constructed assem
bly by any term of reference. 

I had the pleasant opportun ity to 
visit the large assem bly l ine at Practi
cal Peri pherals,  and observed these 
un its being produced. I was qu ite 
su rprised with the thoroughness of 
this production facil ity. B riefly, the 
empty printed circuit boards,  which 
are man ufactured e l sewhere, are 
individual ly inspected upon arrival at 
Practical Peripherals. No assum ptions 
are made regard ing the qual ity of 
these boards,  such as a one-in-ten or 
other such random check - inspection 
is 1 00%. Com ponents are then instal
led by a rather large staff of assembly 
l ine persons ,  each having some parti
cular instaJ lation assign ment. The se
cond inspection of each board is then 
performed,  and the board goes off to 
the flow-solder macਰ ine,  if visual in
spection has been approved. 

Fol lowing the flowsoldering process 
of the underside of the board, each is 
washed and again inspected - this 
time for the adequacy of the soldering 
task. Any deficiencies may then be 
touched up manually at this point. 
The interface connector is instal led, 
and hand-so ldered to the board. 

The board is now ready for testing 
and "burn-in ." I f  it tests OK, the 
burn-in commences, and if it survives 
(as most do) , it is given final tests, 
inc luding those that exercise every 
function while connected to MX-series 
printers. Fol lowing th is ,  each board is 
carefull y  packed apd read ied for 
sh ipment. 

I nsta l l ing the M BPਲ1 6K in an Epson 

continued on page 1 7  

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 DOS's currently 
available for the Mod I or Ill. 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 PowerMAIL 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 24 'flags' that are incorporated 
into the PowerMAIL program. The 
PowerMAIL system will handle a file up to 
8 megabytes, or65535 names, whichever 
is smaller. The program will run in as little 
as 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 1/111• • .$99.95 
Hundreds of Satisfied 


Clsers•. •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: 

chano• _ ,.. p a n d -d pr i nt
chang• no.. of cllM'1cttr1 p9r i nch 
or l!!!!lऻli!!• in •id-hn• ! 

Features: 
• Compatible with all current OOS's (I or lll). 
• Modi6es AU. versions of SCRIPSIT"".
• Allows usage of MOD I version on MOD lll. 
• 	 Allows MOD lll versions to be BACKED UP for your 


protection

• 	 Files can be killed, loaded, merged, or chained from 


the Sctiplus directory. 

• 	 Scriplus supplies an ALPHABETIZED directory with 


FREE space shown 1


• "END" returns to DOS READY instead of rebooting. 
• 	 Printer can be stopped for insertion of text or forms 


alignment Inserted text can be edited prior to 

resumption of printing. 


• 	 Specifically written for the MX·80 bui will work with 

any printer that accepts CHR$ codes for control. 


• Optionally select line feed after carriage retum 

For MOD I/III • $39.95. .  

A Division of Breeze/QSD, Inc. 
1 1 500 Stemmons Fwy., Dallas, Texas 75229 

To order call toll free 1-B00·527-7432 
For product information (214) 484·2976 
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* FREE SHIPPING * 
Within Continental 48 States 

G U E ST E D ITORIA.L 
WHAT'S ALL TH I S  B RO U HAHA 

MORE MAXI'S 
MANAGER W/Uti lity (B.O) • . $1 1 9.95 

AB O UT VI D E O  GAM E S ?  

Mike Shadick 
MAXI UTILITY . . . .  . . . . .  . . . .  $44.95 
MAXI CRAS Mod 111 1 1  . . . . .  . . $84.95 
MAXI MAIL Mod 1 1 1  . . .  . . . . . .  $84.95 
MAXI STAT Mod 111 1 1 .  . . . . . .  $1 79.95 

LAZYWRITER Mod 111 1 1  . .  . $1 59.95 
NEW SCRIPT 7.0 Mod i or Ill $1 1 4.95 
LOOS _;.Ver. 5.1 Mod I or I l l  . . $1 14.95 
DOSPLUS - 3.4S/3.4D/3.41 1 1  . .  $1 19.95 
MULTIDOS - Mod I or 1 1 1 .  . . . . .  $74.95 
GEAP - $42.95 • W/Dot Writer. $69.95 
SUPERUTILITY + Mod I/Ill 40TK$46.95 
MZAL - Ver. 2 Mod I or I l l . . . . . $1 34.95 
HEXSPELL 2 - Mod 11111 . . . . . .  $94.95 
UNITERM/80 - Mod. 11111 . . .  . . . $84.95 
Auποξνμns. 

$239.95lYNX 
MICROBU FFER -Pract. Periph. 

Parallel or Serial (Epson) $149.95 


LNW-Doubler 5/8 
Includes Dosplus 3.40 $205.95 

RIBBONS 
ZIP BOX RELOADS v. Dz. Dz. 
Epson MX 70/80-20 Yds . . .  24.00 42.00 
Epson MX 1 00-30 Yds . . . .  30.00 52.00 
LP-1/11/IV-16 Yds . . . .  . . . . . .  18.00 32.00 
Centronics 730/737/739 

and 779-16 Yds . . . . .  . . .  18.00 32.00 
All ZIP BOXES are individually sealed black nylon 

and require no rewinding. 

CARTRIDG ES Each Dozen 

Epson MX 70/80 . . .  . . . . . . . .  8.95 90.00 
LP- I l l/ V . . . . . . . . . . . . . . . . . .  6.50 70.00 
Centronic 702/03/04/53 . .  . 11.00 120.00 
RS DSY WHL I I  Multi strike . . .  6.50 70.00 
Diablo Hytype II Multi Strike . . 6.50 70.00 
Qume-300,000 chr Multi Strike 6.50 70.00 
Nee SPIN H-Yield Multi Strike. 7.00 75.00 
MCRLNE 80/82A/83A Spl . . .  N/A 24.00 
Minimum order 3 cartridges · any mix. For smaller 
quantities add $1.50 per order. All our reloads and 
cartridges are manuractured by one of the oldest and 
most reputable ribbon Mfg"s. in the country. 

* * * * * QUALITY GUARANTEED * * * * * 

SEE OUR EXPAN DED ADS IN 

80 MICROCOMPUTING 
SEND FOR YOUR FREE CATALOG. 

ORDERING INFORMATION 
No credit cards at these low prices. Add $2.00 on all 
COD orders. Certified Ck/MO/COD shipped immedi
ately. Please allow 2 weeks for personal checks. For 
extra fast service phone in your COD order. Free ship
ping within Continental 48 states via UPS ground. For 
canada, Hawaii, Alaska, applicable shipping and in
surance charQes apply. Prices subject to coange with
out notice. New York State residents please add 
appropriate sales tax. 
The items listed above are a cross-section of our 
product line. We carry the full line of most companies 
listed in the ad, plus much more. SEND FOR YOUR 
FREE CATALOG. 

146-03 25th Road, Dept. C 
Flushing, New York 1 1 354 
Mon-Fri Sat.

10 A.M.-9 P.M. (212) 445·7124 10 A.M.-5 P.M. 

16 December 1982 

There's been a distended amount 
of dissention heard lately - from 
various and sundry sources, many of 
them supposedly parental in nature 
- regard ing a new and al ledgedly 
vicious device which is threatening to 
' invade" our homes and commandeer 
our young people's very l ives. 

The al leged cu lprits - arid one. 
would th ink that they were about to 
swallow up America in one fel l  swoop, 
to l isten to their  detractors - are 
what many of know and love as 
video games. The arcade variety, in  
particu lar, has recently fal len into no 
small measure of  disrepute among 
some, largely due to profoundly pro
tective parents who feel that their 
offspring are somehow spending inor
dinate amounts of time and/or money 
in Pac-Manish p u rsuits and the l ike. 

I s  this objection on the part of 
parents and others , a val id one? On a 
purely financial level ,  it may very wel l  
be. 

Yet on any other level ,  parental 
objections to their sons and daughters 
devoting  excessive amounts of t ime 
and effort at p laying Space I nvaders, 
ad videum, are completely inval id.  
I ndeed, a l l  avai lable statistics f ly in  
the  face of such objections. For  exam
ple: young people - and adu lts, for 
that matter - who enjoy p laying 
video games,  also enjoy much lower 
crime rates than the general popu la
tion , which is to say that the vast 
majority of video game p layers are 
good guys, not the bad guys that their 
parents seem to be depicting them as 
being. 

Though a cause-and-effect relation
ship between the two factors (video 
gam e- p laying and cri me-shunn ing) 
cannot as yet be empirically proven , 
neverthe less it seems safe to surmise, 
based upon avai lable data, that video 
game-playing does . in fact contribute 
to lower crime rates. 

Moreover, video games can and do 
enhance the player's intel l igence, and 
can even increase it - at least, as 
measured by the Stanford- Binet Inte l

l igence Quotient ( 1 .Q.). A recent ex
periment conducted among San Fran
cisco teenagers by U n iversity of Cal
ifornia psychologists, strongly indica
ted that avid video game p layers not 
only score h igher in the Stanford
Binet test than do non-p layers, but 
that the players also s.core higher than 
they  t h e m se lves had p rev ious ly  
scored,  prior to  becoming video
phi les. 

UCLA psychologists have conc lu
ded that video games can actual ly 
serve to increase reasoning ski l l s ,  and 
that they (the games) most certain ly 
do not d iminish intell igence by any 
measure ! 

Do video "war" games (such as 
Space I nvaders) increase the violence 
levels in their players? Quite the 
oppos ite! In fact, the games p rovide 
an outlet for some inherently violent 
tendencies, and thereby serve to 
actually help dissipate violent attitudes 
in a harmless - and effective 
manner. 

That fact is bolstered by the virtually 
non-existent crime rate among avid 
video game fans. And com mon sense 
te l l s . you the same thing!  Any individ
ual who spends significant blocks of 
time in pursuit of gamesmanship (or 
gameswomanshi p !) obviously has less 
time to spend in  less-positive pursu its. 
It's as s imple as that. 

Parents and others who criticize 
their kids for playing video games 
and who also criticize video arcade 
operators for catering to the youth 
are missing the whole point. For 
video games are not a part of today's 
problems; rather, they are part of the 
solution ! 

Why is video gamesmansh ip such a 
rapid ly-growing phenomenon through
out the country - and, indeed ,  
throughout the free world ?  O n e  rea
son certain ly is that it fu lfi l l s  so many 
basic human needs in ways that few 
other activities can match. Though 
the exact nature of human interaction 
with the games is not yet ful ly u nder
stood, one thing is c lear: the inter

http:40TK$46.95
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action has a myriad of positive bene
fits. I ndeed,  the o n ly " negatives "  are 
i n  the m i nds of people who somehow 
feel th reatened by the new technol
ogy reflected in  the games ,  and by its 
rapid ly-growing popularity, especia l ly  
among youth. 

My s u ggestion to those who do 
feel inti m i dated by the games,  and 
who thus  op pose their growing pro l i f
erat ion,  is that they - the i r  detrac
tors - merely take a closer l ook at 
exactly what it is that they are oppos
ing !  If those pare nts and other so
cal led concerned cit izens would j u st 
take a l itt le t ime out of their  busy 
sched u les  to actual ly play a few video 
games, t h ey wou l d  u ndoubtedly be 
better able to perceive j u st what it i s  
that thei r  c h i l d ren  f ind so  com pletely 
com pel l ing  about them.  I n  point of 
fact , a lot of the parents wou l d  
probably fi nd  themselves jo in ing  t h e i r  
kids in  becoming  avid videoph i les 
themselves. 

J ust i magi ne  what m ight happen to 
the cri m e  rate then ! 

Michael H erbert Shadick 
Cedar Square West , Apt. E-4 1 4  
1 5 1 5  South Fou rth Street 
M i n neapo l i s ,  M N  5 54 5 4  • 
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pri nter may be done without diffi cu lty, 
and requ i res no tools  other than a 
screwdriver. The top cover of the 
Epson is removed and the M B P  is 
p lugged into the auxi l iary interface 
socket connector. The cover is replaced 
- and essential ly,  that is all there i s  
to  the actual i n sta l lation. H owever, 
not to over- s i m pl ify the operation 
there are a n u m ber  of steps that are 
taken in removing the cover,  and 
other specif ic  deta i l s  that are c learly 
and adequately specif ied in  the pro
ced u res that accompany the u n it. 

N ext,  the printer i s  turned o n ,  and 
the normal E pson se lf-test may be 
run,  which pri nts a cont in uous test 
pattern of al l  avai lable characters. 
Assum i n g  that eve ryth ing checks out  
satisfactori ly, you now connect the 
pri nter to the computer. With the 
M B P-1  6 K  i nsta l led ,  the standard inter
face is no longer  funct ional ,  so the 
Epson para l le l  cab le  is connected to 
the M B P. The on ly  d ifference in oper-

B I TS A N D  P I ECES 

continued from page 13 

E XTE N D  PRI NTER R I B B O N  L I F E  

I f  you own a printer that uses  spool
fed r ibbons,  here's a prod uct you ' l l  
want t o  get. I t ' s  general ly recogn ized 
that considerable savings can be real ized 
by the re ink ing of pr inter ri b bons,  be
cause ribbon fabric can last m uch longer 
than the i n k  in  the ribbon lasts. As a 
resu lt of th is ,  many companies have 
appeared that specialize in reinking 
printer ribbons. A better solution wou ld 
be to get your  ribbons to reink them
selves automatically. This invention is  
an exam p l e  of truly insp i red creativity: 
an idea that i s  beautifu l i n  its s impl icity 
and effectiveness. The I N K  STI C K  is a 
smal l  bott le  fu l l  of ri bbon i n k  is affixed 
to the interior of your printer. A stiff 
wick sticks u p  out of the bott le 's  cap, 
and as the r ibbon advances, it rubs 
agai n st one s ide of the wick, constantly 
re i n king itself. An adhesive cup holds 
the bottom of the bott le f i rmly in  p lace; 
to ref i l l  the bott le ,  you j u st l i ft it out of 
the pr inter,  ref i l l ,  and replace. The idea 

continued on page 1 9  

ation wi l l  be that the pri nter S E LECT 
s ignal i s  not s u pported. N evertheless ,  
there i s  fu l l  compatib i l ity with a l l  
other  E pson commands,  and with 
G RAFTRAX, if it  is  insta l led a lso.  As a 
point of interest, accord i n g  to a P rac
t i c a l  P e r i p h e ra l s '  off i c e r , E p s o n  
America I nc. h a s  checked t h e  M B P
1 6  K ,  and has stated that it is " safe for 
use" with the E pson printers. 

The I nstruction sheet that accom
pan ies the M icrobuffer is brief but  
adequate. The I n stal lation I nstructions 
Section is part icu larly thorough and 
detai led , and no one should have any 
d i fficu lty in  th is repect. 

This useful  and technical ly superior 
device is  modestly priced at $ 1 5 9.00.  
Practical Per ipherals does not se l l  
d i rectly to the consumer ,  but there i s  
a large d i stri b utor and dealer network 
offering th is  item and other Practical 
Peripherals  devices, worldwide. Check 
with your  regular computer hardware 
s u ppl ies dealer  for avai lab i l ity. 

A. A. Wicks 

30646 R igger Road 

Agoura,  CA 9 1  3 0 1  • 


Microsette's reputation for quality and 
credibility has made us the leading 
supplier of low cost, short length cas
settes. Now, we also offer 5 1/•·inch sin
gle sided, soft sector diskettes in 
single or double density. We give the 
same attention to quality and realiabil
ity for our disks as we do for our cas
settes. 

LOOK AT OUR PRICES 
includes boxes and shipping 
CASSETTES Boxes included 

Item 10 Pack 50 Pack 
C-10 $ 7 . 50 $ 32 . 50 
C-20 9.00 39.00 

UPS shipment in Cont. USA incl. 
We can not ship to P. O. Boxes 

Length Qty. Price Total 

Cust. add Sales Tax 

Shipping address enclosed D 
Check or money order enclosed D 
Charge to: Visa D MasterCard D 
Account No. 

Date 

MICROSETIE CO. 
475 Ellis St. ,  M t .  View, 

CA 94043 (415) 968-1604 

December 1 982 1 7  
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PRACTICAL B U S I N  ESS PROG RAMS 
continued from page 14 

x 
10
1 1  

F (X) 
900
976 

of data points and we knew this was within the l im its of 12 980 
ou r 1 6k memory. 13  990 

The next question is: 1000 

WAR N I N G 

US E C O D E D  DATA 
D ETAI LS (Y/N) ? 

A l l  com puters have l im its on the size variables which 
' they can handle. It  is possib le to run into sorn e problems 

when numbers become very large. I f  you ans'wer Y to the 
above question you will be given the fol lowing warning: 

R EG R ESS ION ANALYSIS REQUI RES TH E CALC U LATION 
O F  SOM E VERY LARGE N UM B E RS AND TH E N  F I N D I N G  
TH E D I FF E R E N C E  B ETWEEN TH ESE LA RGE N U M B E RS. 
T H E T RS-80 S O M ET I M ES FA I LS TO P ROVI D E  TH E 
ACCU RACY N E E D E D  TO G ET ACCE PTAB LE RESULTS 
WH EN TH E DATA I S  N OT CO D E D .  

E NTER T O  CONTI N U E ?  

I t  i s  d ifficult to predict when the computer h.as fai led to 
prod uce good resu lts. One way that has worked for us ,  is 
to go through the plotting routine. If  the l ine does not fit 
the data you know someth ing is wrong. 

After h itt ing the ENTER key the program contin ues: 

I N PUT D I S K ,  KEYS , R EAD,  TAPE#-1 
OR TAPE#-2 (D/K/R/T1 /T2) ? 

Regression analysis often involves the handl ing of large 
quantities of data. We decided to use a l l  the alternative 
data in put and data storage methods we could. If you do 
not have a disk system there is no sense in  trying this 
option. I f  you do not have a second tape recorder this wi l l  
not work either. 

In l ine 930  is the DATA statement to be used for the 
READ ( R) option. The order of data input starts with a 
value of X fol lowed by a value of Y. The last two numbers 
must be 9999,9999 to terminate the read instruction. 

We wil l use the KEY, ( K) option for our i l l ustration. After 
typing K and h itting the ENTER key you wil l see: 

D I S K  SYSTEM O R  LEVE L I I  BAS IC ( D/B) ? 

Depending on the method of input and the system 
underwhich you r  computer is working there are some 
statements that m ust be excuted and others which can not. 
The com puter m ust be told what type of systen:i is .being 
used. It wi l l  have to told this several t imes during the 
selected operations. 

After you have identified the type of system you are on 
and h it the ENTER key you wi l l  see: · 

1 X A N D  F(X) 9999,9999 TO STO P?  

Th is  question al lows you to input data until the  task i s  
complete. Assume you inputted the fol lowing data: 

18 December 1 982 

1 5  1 100 

16  l l l0 

17 1 200 

1 8  1 250 

19 1 300 

20 1 600 

9999 9999 


After typing in 9999,9999 and h itting the E NTE R key the 
com puter wi l l  produce the fol lowing on the screen: 

X F (X) I X F (X) 
10 900 2 11 976 

3 12 980 4 1 3  990 
5 14  1000 6 15 1 100 
7 16 l l l0 8 17 1200 
9 18 1250 10 19 1300 
1 1  20 1600 12 9999 9999 
OUTPUT MENU 
( NO) CHANGE ,  ( -1 )  TAPE#- 1 ,  ( - 2 )  TAPE# - 2 ,  ( - 3) DISK , 
( - 4 )  ADD VALUES , ( - 5) PRINTER , ( - 6 )  CRT ONLY? 

You may correct the data if necessary, save it on tape or 
disk, add values or continue with the analysis. We wi l l  
assume you selected - 6  for C RT, screen output, and 
continue. 

There wi l l  now be a delay, the length of which depends 
on the amou nt of data being analyzed. The riext thing you 
wi l l  see on the screen is: 

F(X)=291  .091 + 5 5 .781 8 * X 
ACTI O N  M E N U  
PLOT, FO RECAST, N EW R U N ,  O UTPUT M E N U ,  E N D  
(P/F/N/0/E) ? 

The plot routine plots a pictu re of the data, the l i ne, and 
either the confidence l im its or prediction l imits on the 
screen. I f  you have specified printer output this routine wi l l  
also copy the results o n  your  80 column printer. 

The forecast routine al lows you to in put any value for X 
and any value for t from the Student distribution and 
obtain a forecast of the expected value of the function ,  the 
value of the upper and lower prediction and confidence 
l im its. 

A new run may be cal led for. If you do this ,  a l l  data and 
other information is wiped out. 

You may retu rn to the output menu for the pu rpose of 
correcting data, . adding data or turning on the printer, or 
you may end the program. 

We wi l l  assume you selected P for PLOT and hit the 
E NTER key. The next thing you wil l  see is: 

R EG R ESSI O N  LI N E  ( 1 ) F(X)= A+B*X (2) N O N E ?  

continued o n  page 20 



cou ldn 't  be s i mp ler. I t  works very well 
in  our Texas I nstruments pr inter. The 
I N K  STI C K  se lls  for $5 and i s  being 
di stributed by Lawrence E l e ctronics of 
3 6 5 1  N .  Cicero Avenue,  Ch icago, I L  
6064 l. Look for it on the she lves of 
your local com puter store (or ask for it 

12.00 

24.95 

14.95 

39.95 
39.95 

39.95 
39.95 

D 48K I & Ill . . . . 99.95 79.00 

B ITS A N D  PI ECES 
continued from page 1 7  

GAM ES 
Our Our 

Title List Price Tille List Price Titleif you . don't see it) . OurPriceList
Big 5Advanced Operating Systems 
ATTACK FORCE + VOYAGE OF THE VALKYRIE SCOTT ADAMS' ADV. #1, #2 & #3 D 32K I & Il l  . . .  19.95 15.00D 32K I &·Ill  . 39.95 32.00

T 16K I & I l l  
D 32K I & I l l  . .  . .  . 39.95 31 .00 TH E I N STRUCTOR'S SYSTEM T 16K I & I l l  . . . . .  15.95 1 2.00 29.95 24.00 SCOTT ADAMS' ADV. #4, #5 & #6. 

COSMIC FIGHTER D 32K I & Ill . . . . . 39.95 31.00 D 32K I & I l l  . . .  19.95 15.00Adventure International SCOTT ADAMS' ADV. #7, #8 & #9 A new software system by M icro T 16K I & Il l  . . . . .  1 5.95 ARMOR PATROL D 32K I & I l l  . .  . .  . 39.95 31.00 DEFENSE COMMAND D 32K I & Ill . . . .  24.95 19.00 SCOTT ADAMS' ADV. #10, #11 & #12 software Services is designed to aid D 32K I & Ill  . 19.95 15.00T 16K I & I l l  . . .  ' 1 9.95 15.00 . D 32K I & I l l  . . . . .  39.95 31.00 T 16K I & Ill . . . . .  15.95 1 2.00 COMBAT SEA DRAGON GALAXY I NVASION D 32K I & I l l  20.95 16.00 D 32K l & l l l  teachers in  many aspects of their 
work, us ing a TRS-80 Model  1 11. TH E 

19.00. . .  D 32K I & Ill . . .  19.95 1 5.00 T 1 6K I & I l l  . . . . .  19.95 1 5.00 T 1 6 K  I & I l l  19.95 15.00

is.oo
. T 16K I & Ill . . . . .  15.95 1 2.00 CONQUEST OF CH ESTERWOOD SHOWDOWN METEOR MISSION D 32K I & I l l  . 20.95 16.00 D 32K l & l l l  . 20.95 D 32K l & l ll  . . .  19.95 1 5.00 T 16K I & Ill . . . . .  19.95 1 5.00 T 1 6 K  I & I l l  . . . . .  14.95 12.00I N STRUCTO R'S SYSTEM consists of T 16K I & Ill . . .  15.95 1 2.00 + DEMON VENTURE #1- + SILVER FLASH-PINBALL 1 ROBOT ATTACK 

D 32K l & l ll  . 19.95 15.00 
REIGN OF THE RED DRAGON D 32K l & l l l  . 19.95 15.00th ree programs: D 32K I & Ill  . 24.95 19.00 T 16K I & Ill 12.00. .  T 16K I & Ill . . . . .  15.95 1 2.00 ELIMINATOR SKY WARRIOR + STELLAR ESCORT D 32K I & I l l  . 24.95 19.00RECO RDS is  a sophisticated record D 32K l & l ll  . 20.95 16.00 

T 16K I D 32K I & Ill . .  19.95 1 5.00 T 16K I & Ill 19.95 15.00 & Ill 14.95 1 1 .00 . . . . .  . . . . .  T 16K I & J l l  . 15.95 1 2.00 .GALACTIC EMPIRE SPACE INTRUDERS keeping system that stores an alpha SUPER NOVA T 16K I & Ill . . . . .  14.95 12.00 D 32K I & I l l  . 20.95 16.00 D 32K l & l ll  . . .  19.95 1 5.00 GALACTIC REVOLUTION T 16K I & I l l  19.95 15.00betized c lass roster and grades for . . .  T 16K I & Ill 15.95 1 2.00 T 16K I & Ill . . . . .  14.95 12.00 STAR FIGHTER . .  
CornsoftGALACTIC TRADER D 32K I & Ill . 29.95 23.00T 16K I & Ill + BOUNCEOIDSeach student. It can print grade l ists, . . . . .  14.95 12.00 T 1 6K I & Ill . .  24.95 . 19.00 D 32K I & Ill 19.95 15.00+ GALACTIC TRILOGY . .STAR TREK 3.5 T 16K I & Ill . 1 5.95 1 2.00 
SCARFMAND 32K I & Illcomprehensive student records, and . . . .  39.95 30.00 D 32K I & I l l  . .  19.95 15.00

LUNAR LANDER T 16K I & Ill . . . . .  14.95 1 1.00 D 32K I & I l l  . 19.95 1 5.00 D 32K l & l l l  . 20.95 16.00 TREASURE QUEST class stati stics. When the semester is T 16K I & Ill . 1 5.95 1 2.00 T 16K I & Ill . . . . .  14.95 1 1 .00 D 32K I & Il l  19.95 15.00. .  SPACE CASTLE 
D 32K I & Ill . . .  19.95 15.00

MACES & MAGIC #1-BARLOG T 16K I & Ill . 14.95 1 1 .00 through, R ECORDS calculates final D 32K I . . . . . . . . .  29.95 23.00 

Automated Simulations (EPYX) T 16K I & Ill . 1 5.95 1 2.00 MACES & MAGIC #2

Med Systems grades with a formula you specify and STONE OF SISYPHUS CRUSH, CRUMBLE & CHOMP 
D 32K l & l ll  . 29.95 23.00 ASYLUMD 32K I . . . . . . . . .  
 29.95 23.00 

D 32K l & l ll  . 22.95 18.00T 16K I & Ill . . . . .MACES & MAGIC #3 29.95 23.00sto'res these grades on diskette. T 16K I & I l l  19.95 1 5.00 MORTON'S FORK DUNJONQUEST
+ ASYLUM II D 32K I . . . . . . . .  29.95 23.00 HELLFIRE WARRIOR 
EXAMS is used to create, modify, D 32K l & l l l  . 22.95 1 8.00 MISSILE ATTACK D 32K l &  l l l  30.00. . . . .  

T 16K I & I l l  . . . . .  19.95 1 5.00 D 32K I & I l l  . 20.95 1 6.00 T 16K I & Il l  30.00. . . . .  
store and print mu lt ip le choice DEATHMAZE 5000or T 16K I & I l l  . . . . .  14.95 1 1 .00 DUNJONQUEST

D 32K l & l ll  . .  17.95 1 4.00 OTHER VENTURE #2- KEYS OF ACHERON 
T 16K I & I l l  . 14.95 1 1 .00 true-false exams. You type in q ues CROWLEY MANOR D 32K l & l ll  . 19.95 15.00 

LABYRINTH 
D 32K I & I l l  . 17.95 1 4.00 

D 32K I & I l l  . 20.95 16.00 T 16K I & Ill . . . ._. 19.95 15.00 
T 16K I & Ill . . . . .  19.95 1 5.00 DUNJONQUESTtions and then quickly ed it them with T 16K I & Il l  . . . .  . 14.95 1 1 .00 SORCERER OF SIVA OTHER VENTURE #3

bui l t- in  word processor, delete old 
WARRIOR OF RAS- DUNZHIN ESCAPE FROM TRAAM D 32K l & l l l  29.95 23.00 

D 48K I & Ill . .  29.95a T 16K I & Ill . .  . . .  23.0029.95 23.00D 32K I & Ill  . 20.95 16.00 

oiH\o6: ެ MuFie Ji4_ 
T 48K I & Il l  . . .. . 29.95DUNJONQUEST 23.001 9  95 15.00 questions, insert new ones; o r  select WARR.IORS OF RAS- KAIV TEMPLE OF APSHAI · 

D 32K I & I l l  . 30.00 D 48K I & 1 1 1  . .  29.95EARTHQUAKE SF 1906D 32K I & Il l  
23.00 

T 16K I & Ill . . . . .questions from prior exams. A key 30.00 T 48K I & Ill . . . . .  29.95 23.0020.95 16.00. 
DUNJONQUEST WARRIORS OF RAS- THE WYLDE T 16K I & Ill . . . . .  ' 1 9.95 15.00 
UPPER REACHES OF APSHAI D 48K OTHER VENTURE #5 I & Ill . .  29.95 23.00word search option is  incl uded to + DEATH PLANET D 32K I & Ill . .  19.95 15.00 T 48K l & l ll . . . . .  29.95 23.00 

T i6K I & I l l  . 19.95 15.00 T 16K I & Ill . 19.95 15.00 Melbourne House Software help you search old q uestion f i les for + RICHOCHETPLANETOIDS PEN ETRATOR 
D 32K l & l l l  20.95 16.00 D 32K l & l l l  . .  19:95 15.00 D 32K I & Ill . .  24.95 20.00items contain ing any word or phrase T 16K I & I l l  . 19.95 15.00 T 16K I & Ill  , T 16K I & Ill' . 19.95 15.00 . 24.95 20.00 

that you specify. 
EXAM I N E R al lows you to admin is

ter tests created under EXAM using 
the TRS-80 as a teaching  machine. At 
the instructor's option, the computer 
can give the student: instant feed
back, which may make test-taking a 
better learn ing experience. After each 
student fi n ishes an exam, it is auto
matical ly graded, and a detai led per
formance profile is created and stored. 
A class summary of responses to each 

Now Twice As Many Progra m s !  

EDUCATION WORD PROCESSING OPERATING SYS. ޭc:;:ޮޯް"s2ޱf eating Systems ިާ ,: ޓare rD5JV'"3ޢޣޤޥ 
Soޔޕ
ottwareޒ‘
P 3

EDUCATIONAL PKG. 7 PRG. D 32K I . . 59.00 46.00 D 32K I . 100.00 80.00 
T 16K I & Ill . .  . 24.95 . 20.00 PROOF EDIT 


MOSTLY BASIC D 32K I . .  . .  . .  . .  30.00 23.00 

SCIENTIFIC PKG. 7 PRG. PROOFREADER UTILITIES 


D 32K I . .  . .  . .  . 54.00 Adventure International T 16K I & Ill . .  . .  . 24.95 20.00 42.00 

TIME DUNGEON- SOFT-SCREEN 
 + DI RECTORY I N FO. MGT II (DIM 11)  

D 32K I & I l l l ޗft\ޘޙIST?RY D 48K I . . . 69.00 54.00A"4ޖ19.00 24.95 . . . . .  24.95 SOFT-TEXT Howe Software 20.00 

ޝޞCTA'ޟޠޡ
MON3TIME DUNGEON D 48K I . .  . .  . .  . .  . 69.00 54.00 

T 16K I. . 39.95 31.00+WORLD HISTORY a alޜbޚޛftware 
MON4T 16K'I & Ill . .  . .  . 24.95 20.00 

D 32K I . 49.95 39.00Automated Simulations (EPYX) T 16K I .  . .  100.00 24.00 
STE RM JABB ERTALKY 

T 16K I .  . . . . .  . . . .  69.95 55.00D 32K I & I l l  . 29.95 23 00 INFO. PROCESSING SYSTEM DIAGNOSTIC T 16K I & Ill 29.95 23.00 Adventure lnternatiolial D 32K I & Ill . 99.95 79.00+ MAXI GRAS 

MISCELLANEOUSMAXI MANAGER 
q uestion is also generated. If desired, BUSIN ESS D 48K I & I l l  . . . . . 99.95 79.00 

Small Business Systems Group 
Adventure International 

+ MAXI MANAGER UTILITY PACK #1 HINT SHEET for single
EXAM ! N ER wil l  transfer class grades ACCOUNTS PAYABLE D 48K I & I l l  . 49.95 39.00 Adventure #1 thru #12 

D 48K I & I l l . . . . .  195.00 155.00 + MAXI STAT · 1.00 1.00
ACCOUNTS RECEIVABLE D 48K I & Ill . 199.95 147.00i nto the R ECO RDS fi les. Software Affair · · D 48K.I & Ill . .  . .  . 195.00 155.00 Auk's ORCH ESTRA·85 GENERAL LEDGER + COMPUTER FILING SYSTEM (CFS) If you are interested in TH E I N D 48K I & Ill  . .  . .  . 195.00 T 16K I. . . .  . 99.95 95.00 

D 1 6K I . .  . 99.95 95.00
155.00 D 32K I & Ill . . . . . 69.00 55.00 

INVENTORY CONTROL Dan Haney Associates 
STRUCTO R'S SYSTEM, contact M icro D 48K I & Ill 195.00 155.00 

PAYROLL 
ELECTRIC SPREADSHEET 

+nީ  ު1 t i'N • • · ggޫ gg.gg NEW

PMC
1 

SOFTWARE 
D 48K I & I l l  . 195.00 1 55.oo software Services, P. 0. Box 7 76, 

H arrisonbu rg, VA 2280 1 , (703) 4 3 3
9485 . •  

475 Ellis St., Mt. View, CA 94043 

PROG RAM CO N VE RS I O N  Orders: (41 5) 968-1 604 

wil l  resume next month. 
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PRACTICA L  B U S I N E SS PROG RAMS 
continued from page 1 B 

You have the option of p lotting the data with your  
regression l i n e  or plotting the data by itself. We wi l l  
assu m e  you se lected option 1 and h it the E NTER key. 

The n ext th i n g  you wi l l  see is: 

LEV E L  OF L I M ITS 2 .. .  3 ?  

The t factor to be used depends on the significance 
s pecified in you r  problem. We have left it to the individual 
to look up this value  on either the Student d istri bution for 
smal l  sam ple s izes or the normal d istr ibution for larger 
sam ples s izes. We have used 2 in our example. 

The n ext question is: 

C O N F I D E N C E  I NTE RVA L  OR P R E DI CTION LI M ITS (C/P) ? 

You may p l ot either confid ence l im its or p red iction 
l im its. You cann ot plot both. The reason we d id not include 
the option of p lotti ng both is  that. in  our experience the 
pictu re that resu lted was not meaningfu l .  The plotting 
abi l ity of the T RS-80 is  too l i m ited for this pu rpose. We 
selected C for confidence l im its for our exam ple. 

The next q u esion is: 

LOW POI N T  O R  O R I G I N ( L/O) ? 

You have the option of plotting from the low point of 
you r  data or from the origin. Which is best depends on the 
problem under  study. We chose to use the origin for our  
example. 

The next q u estion is: 

H I G H  PO I NT O R  PROJ ECTI O N  (H/P) ? 

You may se lect the high point of your graph as wel l  as 
the low point. I f  you project far beyond the l im its or your 
data you wil l see the confidence and prediction l im its 
expand rapid ly. We selected H fo r ou.r sample run. 

The program now clears the screen and plots the results. 

PROGRAM LI STI N G  

1 0  CLEAR 500 : B$=" D " : CLS : PRINT CHR$ (23) : GOTO 60 : REM 
" PREDICT/BAS" 

20 CLS : PRINT CHR$ (23) : PRINT "WARN I NG " :  PRINT : PRINT " USE 
CODED DATA" : INPUT " DETA I LS (Y/N) " ; Y$ :  IF Y$=" N "  THEN RETURN 
30 CLS : PRINT " R EGRESSION ANALYSIS REQU I RES THE CALCULATIONS 
OF  SOME VERY LARGENUMBERS AND THEN F INDING THE DIFFERENCE 

BETWEEN THESE LARGE NUMBERS . THE TRS - 80 SOMETIMES 
FAILS TO PROVIDE THE ACCURACY NEEDED" ; 

40 PRINT " TO GET ACCEPTABLE RESULTS WHEN THE DATA IS NOT 
CODED . "  
50 PRINT : I NPUT " ENTER TO CONTINUE" ; D$ : RETURN 

· 60 PRINT " REGRESSION WITH PREDICTION & . CONF IDENCE 
L IMITS" : PRINT " L EAST SQUARES APPROACH" :  PRINT " F (X)= A +  B * 
X " :  PRINT " Copyr ight " :  PRINT " STEVEN M .  ZIMMERMAN , PH . D .  AND 

II :LEO M. CONRAD 1982 I=0 
70 INPUT " NUMBER OF DATA POINTS" ; G :  DIM  X (G) , F ( G) : GOSUB 20 
80 CLS : PRINT. CHR$ (23) : INPUT " INPUT DISK , KEYS , READ , 
TAPE#· 1 OR TAPE# - 2  ( D/K/ R/Tl/T2 ) " ;  IN$ : I F  IN$=" D "  THEN 
L INEINPUT " I NPUT F I L E : DISK " ; D$ :  OPEN" I " , l , D$ 

20 December 1982 

90 IF  IN$= " D "  THEN B$= " D "  ELSE INPUT " DISK SYSTEM OR LEVEL 
II BASIC ( D/B) " ;  B$ 
100 IF  IN$=" T l "  OR IN$="T2 "  THEN INPUT " SETUP TAPE RECORDER 
TO PLAY" ; DU$ : IF B$= " D "  THEN CMD "T "  
1 10 I=I+l : I F  IN$="T l "  THEN INPUT#· l , X ( I ) , F ( I )  
120 I F  IN$=" T2" THEN INPUT# - 2 , X (I )  , F ( I )  
1 30 IF  IN$=" R" THEN READ X (I )  , F (I )  
140 IF IN$= " D "  THEN INPUT#l , X ( I )  , F ( I )  
1 50 IF IN$=" K "  THEN PRINT I ;  : INPUT "X  AND F ( X )  9999 , 9999 TD 
STDP " ; X ( I )  , F( I) 
1 60 IF F ( I ) <>9999 AND X ( I ) <>9999 THEN 1 10 
1 70 CLS : N=I - 1 :  IF B$="D"  THEN CMD " R " : CLOSE 
1 80 PRINT "I X F (X)  I X F (X) " 
190 K=0 : FOR I=! TD N STEP 2 :  PRINT I ; X( I ) ; F ( I ) , I+l ; X ( I+l ) ;  
F (I+l )  : K=K+2 : I F  K=32 THEN I NPUT " ENTER TD CONTINUE" ; DU$ : K=0 
200 NEXT 
2 10 PRINT " OUTPUT MENU " :  INPUT" ( NO) CHANGE ,  ( - 1 ) TAPE#· I ,  ( - 2 )  
TAPE# - 2 , ( · 3 )  DISK , ( - 4)  ADD VALUES , ( · 5 )  
PRINTER , ( · 6 ) CRT ONLY" ; NO : I=0 
220 IF NO> · !  THEN INPUT "X AND F (X) " ; X ( NO) , F ( NO) : GOTO 180 
230 IF N0= - 4  THEN LET I=N : IN$=" K" : GOTO 1 10 
240 .IF  N0< - 4  THEN 330 
2 50 IF N0= - 1  OR NO=· 2 THEN INPUT " DISK SYSTEM OR LEVEL II 
BASIC ( D/B) " ; B$ :  IF B$= " D "  THEN CMD" T" 
260 I=0 : IF N0= · 3  THEN LINE INPUT "OUTPUT F I L E : DISK " ; D$ :  
OPEN "0" , 2 , D$ 
270 I=I+l : I F  NO=, !  THEN PRINT# · l , X ( I ) , F ( I )  
280  I F . N0= · 2  THEN PRINT# - 2 , X ( I ) , F ( I )  
290 I F  N0= - 3  THEN PRINT#2 , X ( I ) , F ( I )  
300 IF F ( I ) <>9999 AND  X ( I ) <>9999 THEN 270 
310 IF  B$="D"  THEN CMD " R "  : CLOSE 
320 GOTO 210  
330  SX#=0 : SY#=0 : S2#=0 : SC#=0 : TX=0 : TY=0 : BX=99999 : 
BY=99999 : S3#=0 : S4#=0 : S5#=0 : SA#=0 
340 FOR I=l TO N :  SX#=SX#+X ( I ) : SY#=SY#+F ( I )  : 
SC#=SC#+F ( I ) *X ( I ) : S2#=S2#+X ( I ) *X ( I ) : S3#=S3#+X ( I ) *X ( I ) *X ( I )  : 
S4#=S4#+X ( I ) *X ( I ) *X ( I ) *X ( I )  : S5#=S5#+F ( I ) *X ( I ) *X ( I )  : 
SA#=SA#+F ( I ) *F ( I )  
350 IF X (I ) <BX THEN L ET  BX=X (I ) 
360 IF X ( I ) >TX THEN LET TX=X ( I )  
370 I F  F ( I ) <BY THEN LET BY=F ( I )  
380 IF F ( I ) >TY THEN LET TY=F ( I )  
390 NEXT : ZX=N*S2#· SX#*SX# : ZY=N*SA# · SY#*SY# : 
ZZ=N*SC# - SX#*SY# : SE=SQR ( (ZX*ZY· ZZ*ZZ) / ( N* ( N - 2 ) *ZX) )  
400 I F  N0<> · 5  THEN 440 
410 LPRINT " REGRESSION WITH PREDICTION LIMITS LEAST SQUARES 
APPROACH " :  LPRINT I I  F (X)= A + B * x " :  INPUT " TITLE" ; D$ : 
LPRINT D$ : I NPUT " DATE (MM/DD/YY) " ; D$ :  LPRINT D$ : INPUT 
" OPERATOR" ; D$ :  LPRINT "OPERATOR : " ; D$ 
420 LPRINT " I  X F (X)  I X F (X) " 
430 FOR I=l TO N STEP 2 :  LPRINT I ; X ( I ) ; F ( I ) , I+l ; X ( I+l ) ; 
F ( I+l )  : NEXT 
=B ޑ44 (SX#*SY#· N*SC#)/ (SX#*SX#·N*S2#) : 
C2Э ( (SX#*S2# - S3#) * (SY#*SX#· SC#) · ( S2#*SY# · S5#) * ( SX#*SX# - S2#) ) 
/ ( (S2#*SX# 'S3#) * (S2#*SX# · S3#) · (SX#*SX# - S2#) * ( S2#*S2# · S4) ) 
450 B2= ( ( S2#*SY# · S5#) · C2* (S2#*S2# · S4) ) / (SX#*S2#· S3#) : 
A2=( SY#*SX# - B2*SX#*SX# · C2*S2#*SX#)/SX# 
460 A= (SY#· B*SX#) / N : C=SC#/S2# 
470 XB=SX#/N 

continued on page 40 
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TRAX-SW 
RETAIN YOUR *TRS-80 BLOCK GRAPHICS CAPABILITY WHILE ADDING ALL OF THE 
FEATURES OF **GRAFTRAX-PLUS SUCH AS UNDERLINE MODE, SUBSCRIPT/ 
SUPERSCRIPT, LINE DRAWING GRAPHICS, ETC. PLUG IN BOARD SUPPLIED 
WITH OR WITHOUT **GRAFTRAX-PLUS. (Not available for serial MX-80 Printers.) 

A disk utility that 
prints basic programs 

in easily readable 
format. 

• COMPATIBLE WITH 
MOST OPERATING 

SYSTEMS 

ŪūŬŭ:gg 
• HIGHLIGHTS REM 

STATEMENTS 
• INDENTS CODE - LINE 

NUMBERS STAND OUT 
• UNPACKS BASIC CODE 

Mod I, III $79.95 Mod II, XVI $89.95 • MENU DRIVEN - EASY TO USE 
Switch between two printers, use your computer to pro
duce draft copies on one printer. Then make final copies 
on letter quality printer without switching cables. 

• DOUBLE SPACE OPTION 
• SUPPORTS SPECIAL OPTIONS OF 

15 PRINTERS 

REAL WORLD INTERFACE 
The Card Electronics REAL WORLD INTER
FACE system is for the control and monitoring 
of machines and real world systems (robotics, 
heating, air conditioning, lighting, motors, 
solenoids, etc.). With the use of A.C. and 
D.C. Solid State- Relays and status indi
cating devices, this system will permit 
TRS-80 users to connect their com
puter to the real world. 

Serial RS-232 version of REAL 
WORLD INTERFACE ideal for 
remote control and monitoring 
through modems. "'\ 
24 Outputs, 32 Inputs. 

LNW MOQEL I 
48K/4MHZ 5-8 Double density 

controller B&W and Color TRS-80 
Model I with a NEC JB 1260 Hi

Res green + 3.4 and LNW Basic. 

Special Price . .  . . .  $1495.00 LNW 

. oश
ष

cf.δ(\ގ
स.... 

- Qऺ., 

USE OUR DATA LINE TO BROWSE MANY ITEMS WE 
HAVE AVAILABLE. YOU MAY PLACE SPECIFIC QUES

TIONS ANSWERED. DATA LINE FORMAT IS 7 BIT, NO PARITY 
SATISFY ALL OF YOUR COMPUTING NEEDS, COMPLETE SYSTEMS, DISK 

DRIVES, PRINTERS, EPSON RIBBONS & REPACKS, PAPER PRODUCTS, PLUS 
MUCH MORE. CALL OR WRITE FOR FREE CATALOG .  

cfͪγ\) 

Software shipping and handling - $3.50 
PHONE VOICE (301) 490-2744 MODEM (301) 730-2229 

BeaLin Corp. 9335 Old Scaggsville Rd. Md. 20707 



ARRAY O F  H O P E FOR BAS I C  PRO GRAMM E RS ( Part 4) 
Arne Rohde 

5.3 Disk Arrays 

Data arrays may contain more i n formation than can be 
stored i n  interna l  memory. In these cases external memory 
must be used,  with d isk  memory being the most common 
storage m ethod for large arrays. Tape can also be used, but 
because of th e s peed l im itations i n herent in  the medium 
itse l f  it wi l l  p robably only be used for  smal l  appl ications. 
For cassette tape sequential search ing  is the o n ly method 
avai lab le ,  b ut some cartridge and reel to reel tapes can be 
read in reverse to provide for a form of non-sequential 
search ing. 

D i sk  f i les with random access mechanisms provide the 
means for p e rform i n g  efficient searches in large arrays. 
Sequentia l  search techn iques can , of course, also be used 
for d i s k  f i les ,  b ut they wi l l  probab ly  be too i n efficient for 
al l but the s m a l lest arrays. U n less ,  of course, the d isk  
operati ng system does not a l low for  random access i:o 
records with in  a f i le. I n  TRS DOS Bas ic ,  random access can 
be specif ied w h e n  the f i le is opened,  and for this access 
method each record in the file m ust be of the same length. 
Various methods are provided for ensuring  this, both for 
records contai n i ng n u meric val ues and stri ng values. 

All of the non-sequential techn i q ues covered above can 
be used with d isk f i les,  but obviously some are better 
s u ited than oth e rs. N ormal ly the ones req u i ring the least 
n u m b e r  of com pares are to be p referred , and often disk 
space wi l l  not b e  as critical as  internal  memory so that the 
techn iques  trad i n g  space for execution speed wi l l  be more 
usable. Thus d i rect looku p and h ash code tech n iques wi l l  
often be even more usefu l for d i sk f i les. The hash code 
ar(ay should u s e  l i n ked records to provide  the least 
number of d i s k  accesses. 

Combi nation techn iques are a lso avai lab le. If the data 
portion of each record is large com pared to the key 
portio n ,  then t h e  key portion cou ld  poss i b ly be stored 
internal ly with a pointer to the appropriate d isk  record 
n u mb e r. Th is  would p rovide for i nternal access to the keys , 
with d isk  access only being requ i red  to access the data 
portion of the requ i red  record. Th is  cou ld  be used , for 
example;  for name and add ress records in a customer f i le ,  
where the name and add ress uses a large amount of 
storage com pared to the custome r  number. The customer  
n u mber  array cou l d  be  sorted internal ly to  provide  for non
sequential search techniques without changing the sequence 
of the records on  the d isk. 

The above techn ique  with a separate index to the f i le is 
u s ua l ly  known as indexed sequential or  indexed fi le access,  
and there are many m ethods avai lab le  for imp lementing it. 
I n  m any cases the i ndex wi l l  be stored on the d isk,  
sometimes as a portion of the actual data f i le ,  sometimes 
as a separate f i le .  A particu lar f i le m ay also h ave more than 
one i ndex i f  it  is  to be accessed in  m ore than one 
sequence. The main advantage of indexed sequential f i les 
i s  that they can be accessed both randomly and in  key 

 B-trees 1 ލ5.3

A specia l  form of tree structu re su ited to disk f i le 
processing is the B-tree. I do not know the origin of the 
nam e,  but it  d iffers from the b inary tree in  that each node 
may have more than 2 subordinate nodes. I f  the maximum 

, number  of  subordinate nodes is  n ,  then the tree i s  cal led 
an n-way B-tree. The val ue  of  n is chosen so that as many 
keys as possib le can f i t  i nto a s ingl e  d isk  sector or b lock,  
together  with the associated pointers to the subordinate 
nodes. With in each block the keys can be positioned 
sequential ly, and on ly the leaves themse lves need to 
contain data other  than keys and pointers. 

We shal l  assume a d isk  sector size of 2 5 5  bytes,  a key 
size of 2 bytes ( integer from 0 to 3 2 7 67) , and a pointer  
needi ng 2 bytes ( u p  to  3 2 7 6 7  sectors per  fi le). A byte wi l l  
a l so be  used to ind icate whether a sector is a data sector 
or an index sector. This leaves 2 54 bytes for th e index, or  
63  ind ices in an index sector,  givi ng a 63-way B-tree. 

The key value  in each index item is the val ue of the 
h ighest key in the data or  i ndex b lock which is pointed to 
by the associated pointer. Thus each index b lock can point 
to 63  subordinate index b locks or to 63 su bord inate data 
b locks. Because of the m ethod used for insert ing new 
records ,  the poi nters must a l l  point  to index b locks ,  or a l l  
point to  data blocks. Thus each node i n  the  tree wi l l  be 
resident at the same level , and there wil l  be a guarar;iteed 
·max imum search depth to find any particu lar  record. 

The root sector address should be known at all t imes so 
that the root sector can be fou n d  eas i ly  to begin the 
search. To speed up the searc h ,  the root sector cou ld  be  
he ld in  main m emory whi le  the f i le  is being used. Th is  can 
speed up searches considerably. If we assume a d ata 
record length of 1 2 7 bytes we can have two data records in  
each data sector, besides the byte to  indicate a data 
record. Thus with· on ly  the root i n d ex sector we can access 
up  to 63 data sectors or  1 2 6 data records with only two 
disk accesses. With more than 1 2 6 data records two or  
more levels of index wi l l  be req u ired, but even with on ly 
two levels we can store u p  to 6 3 *63*2  or 7 9 3 8  records. 
With our assu med record length this is more than we can 
store on fou r  80-track d iskettes in double density ! 

Because of page width l im i tations a 63-way B-tree can 
be diff icult to d raw, so for i l l ustration we wi l l  assume a 4
way B-tree. The tree has two levels of i ndex ,  and the d ata 
is at the th i rd level.  The tree cou ld  be d rawn as fo l lows: 

B2 I 44 3 1 1  7 5 -1 -1 -1 - 1  

B3 1 1 2 4 2 3 6 44 1 0 - 1 - 1  B S  1 88 7 94 8 1 07 1 1 1 1 7 9 

B4 D 5 data 1 2  data B6 D 1 3  data 23 data B 1 0 D 3 2  
data 4 4  data 

B7 D 88 data B8 D 94 data B 1 1 D 1 07 data B9 D 1 1 7  
data 

Bn ind icates relative b lock n u m ber  n with in  the fi le ,  
sequence,  depending on the actual  requ irem ents. ind icates an index block and D ind icates a d ata block. The 
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n u m bers ind icate key values and sector pointers alternately. 
Thus the root index sector (sector .  2) points to two 
subordinate sectors, the fi rst (sector 3) contain ing 44 as
the h ighest key value,  the second (sector 5) with 1 1 7  as 
the highest key. Sector 3 points to 3 subordinate sectors, 
each of which are data sectors containing 2 data records. 

I f  we wish to insert a new data record with key val ue 1 8  
the log(cal poi nt to insert it wou ld be in sector 6 which 
al ready contains the key values 1 3  and 23. Since we can 
only have two data records in each sector, the sector wi l l  
have to be spl it to  make room for the new record. We can 
leave keys 1 3  and 1 8  in one sector and create a new data 
sector for key 2 3 .  To keep the index up to date index 
sector 3 m ust be changed. Fortunately there is room for a 
new key and pointer, so key 1 8  is inserted to point to 
sector 6 and key 2 3  is changed to point to the new data 
sector, for exam ple sector 1 2 . 

To insert a record with key val ue 1 1 1  we first f ind the 
sector containing the record with key val ue 1 1 7 , s ince this 
is the next record in the fi le with a higher key value. There 
is room for a new record in the sector, so the new record is 
merely inserted with no changes in the index being 
requ i red. N ext comes a record with key value 1 1 5 . This 
should ਬe inserted into the same sector, but now there is 
no room for a new record. As for key 1 8  the data sector 
m ust be spl it, and records 1 1 1  and 1 1 5  are left in one 
sector and a new data sector (sector 1 3) is used for key 
1 1  7. 

The next prch lem arises when the index sector (sector 
5) is to be u pdated, since it already contains 4 keys and 
poi nters. There is no room for the new key ( 1  1 5) and 
corresponding pointer. This sector m ust then also be spl it ,  
but instead of just moving key 1 1 7  to the new sector, it is  
spl it so that neither of the new index sectors contains less 
than 2 keys and pointers. This leaves room for expansion in 
both the new index sectors , and thus delays further 
spl itting when new records are inserted. We can leave keys 
88 ,  94 and 1 07 in one sector, an1d move 1 1  5 and 1 1  7 to 
the new index sector. S ince we have created a new index 
sector, the index at the next h igher level m ust also be 

new key values and poi nters , and thus 1 07 can be inserted 
as a new key value,  and the pointer associated with key 
1 1  7 changed to point to the new index sector. 

If the root index sector had already been fu l l ,  it would 
also have to be spl it ,  and a new root sector created in  the 

changed .. This is the root sector, which has room for two 

fi le. I f  the root sector is  always desired to be located in a 
particular place, for example relative sector 1 ,  then the 
sp . ; t  root cou ld be placed in  two new sectors, and the new 
root left in the old sector. It should also be noted that 
when an index sector is sp l it it must be possible to find the 
index sector at the next higher level. This cou ld either be 
done by having backward l i nks in  each index sector, or by 
storing the path which is taken to find  a particu lar data 
record. I n  most cases only a few sector n u m bers wi l l  have 
to be stored,  namely the num bers of the index sectors 
which have been accessed to f ind the particu lar record, 
and this wi l l  . be very l i m ited even for very large fi les 

the method used for sp litting the index sectors, all except 
the root sector wi l l  contain at least half the possible 
maximum number of keys, or. 3 2  in  our earl ier exam ple. I f  
the root node is fu l l ,  then at least 3 2 *63  records can be 
accessed with only two levels of  index. This  is over 2000 
records ,  and as we saw earl ier the maximum is over 8000 
records with just two index levels. By comparison a 
balanced binary tree wou ld require log2 (2000) or 1 1  
accesses to fi nd any one of 2000 records. An unbalanced 
tree could requ ire consid erably more , in the worst possible 
case u p  to 2000 accesses. 

Other spl itting methods than the one described are also 
possib le. One of them is to look at the next index sector at 
the same leve l ,  and to spl it these two sectors into three 
index sectors. I n  this method no index sector wili contain 
less than 2/3 of_ the total possible n umber of keys , or 42 in 
our 
with two levels of index would be 42*63  

exam ple. Thus the least n u m ber of records accessed 
or over 2 600. 

Depending on storage space and program logic this scheme 
cou ld, of course, be carried even further by looking at the 
next two i ndex sectors, etc. 

There is one factor which should be taken into account 
when a new fi le is created. I f  the records which make u p  
t h e  fi le are al ready in  key sequence, then each new record 
to be added wi l l  have a key value which is larger than any 
key value al ready in the fi le. I f  no special precautions are 
taken,  then each record will occupy a single sector, and 
the data portion of the fi le wi l l  be inefficiently uti l ized, 
with only 50% being used. To avoid this there are at least 

load the fi le  the first t ime. Th is  program 
th ree possibi l ities. The first is to have a special program to 

can then fi l l  the 
data sectors to any desired percentage. I f  more than two. 
data records can be fitted in a sector, and additions to the 
fi le are common, thͧn it cou ld be an advantage to leave 
room in each sector for one or more new records. 

The d isadvantage of a special program for
can 

can 

. loading the 
file is  that the same situation a'rise during normal 
processing, namely that records in key sequ ence are added 
to the end of the file. The second method is to treat an 
addition of a h igher record key as a special case,  and try to 
insert it in the data sector contai ning the cu rrent highest 
key value. This method can be used both for new files and 
for additions to an existi ng fi le. 

The third possib i l ity, which have other advantages, 
is ਭo keep the index and the data in two separate fi les or 
distinct portions of the same fi le. This would mean storing 
a l l  keys and pointers in the index at the lowest index level .  
The data records would not be stored in any particu lar 
sequence, but a new data record wou ld be inserted at the 
first avai lable point in the data fi le. This wou ld  mean that 
all avai lable space would be uti l ized in the data f i le, but at 
the cost of extra keys and pointers in the index fi le. I n  our 
example with only two data records in each sector the 
extra ind exes would probably be justifiab le. 

One advantage to be gained by having the data and 
index separate is that the file can be created with as many 
d ifferent indices as requi red. A customer name and address 
file cou ld be indexed by customer n u m ber and by zip 

socialprovided the key is short. fi le  em ployee number, 
The maxim u m  number of levels which m u st be accessed 

to fi nd a particu lar record can 
continued on page 30 
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security number and fi rst letters of the s u rname , etc. This 



B E G I N N E R' S  CORN E R  
Spencer Koenig 


The Meeting of Parallel Lines 

I n  my last article I gave you a l i s t  of  texts that I thought 

should be on every b eginner's (and in  some cases every 
intermediate's) bookshe lf. To write that article ,  I found 
myself s ifting through my whole col lection trying to  f ind 
those books that were self  sufficient and that contained the 
best explanations on a given topic. As you saw, the topics 
ranged from introductions i nto what com puters were (are) 
and how to use the m ,  up to esoteric subjects covering the 
BAS I C  i nterpreter and h ow it functioned. 

In that d iscussion , I cou ld  eas i ly  have included other 
areas that have, over the years, interested me. For example,  
the topic of languages is wel l covered in  my bookshelf. 
Consider the language of PASCAL, for example. I have at 
least six books on the subject. I have two on L ISP  and 
th ree on FORTRAN. You m ight say that I was indu lging in 
overki l l. (What gives you that idea?) 

The topic I want to get to is cal led parallel reading. What 
this means, if you haven't al ready figu red it out, is that you 
read several books at one ti me on one subject. I came 
across the term several years ago, although I had been 
practicing it for q uite a few years before. By the way, if any 
of you happen to f ind the sou rce for the term, please let 
me know, so that I can give credit where credit is due. 

The idea stems from problems you find in any area. 
Sometimes,  when an author is writ ing a text, he loses sight 
of whom he might be writ ing for, and he slips into a less 
clear style of writing. Or, in another case, an ed itorial 
oversight can occur, l eaving certain concepts or characters 
bad ly or not at a l l  explained. Problems l ike these stop short 
an inquir ing mind ( l ike yours and m i ne) . So remember my 
golden rule:  if you want to study a top ic, get at least two 
d ifferent views ( l ike you r  shrinks, for example) or texts on 
the subject. Any teacher  wi l l  tel l  you that it pays to have 
several means of approaching a subject; it's always good to 
get a second opinion on anything. 

As l ife wou l d  have it, I found myself in a situation where 
I had forgotten my own ru le and suffered the price. I was 
visiting a friend who was performing at the Bach Aria 
Festival at Stony Brook on Long I s land (d id you know that 
B rooklyn is physiccil ly part of Long I s land ?) .  At that time I 
had an intense interest in L ISP  (L ISt Processing) .  The reason 
for my interest was d u e  to the fact that Microsoft had just 
come out with M umath/Musim p, which is advertised as a 
s uperset of L ISP. This m eant that if you could program in  
LIS P  you could use M u math as  a LI SP  type interpreter on 
your TRS-80. I t  a l l  sounded terrific and fascinating. 

I q uickly went out and purchased a book on the subject. 
The text, I must say, is really excellent and wel l written. The 
title is LI S P. (Pretty good , huh ?) The authors are Patrick 
H enry Winston and Berthold K lauss Pau l H orn. The book is 
publ ished by Addison Wesley (which seems to be the only 
publ isher with only one first name) .  

I thought I was o n  my way. I was going to real ly get into 
it and practice understand ing all the concepts and symbols, 
and maybe make a dent in u nderstanding a l ittle about the 
big subject of artificial intelligence. A friend of mine made 

an observation to me recently, that those involved in the 
subject are going about al l  wrong. He suggested that they 
should try to understand real intel l igence before going on 
to the artificial kind. I d idn't have the heart to break the 
news to h im. I f igured let s leeping m inds l ie. Besides, if you 
used my friend as an example,  you might have a good 
argument to oppose his point of view. 

At any rate, one weekend at thਫ festival (which was 
real ly exce l lent) , I had taken the text with me,  and as my 
l im ited intel l igence wou ld  have it, I came across a symbol I 
d idn't recognize and cou ldn 't seem to locate anywhere in 
the text prior to the section I was read ing. 

That has to be one of the most frustrating th ings. I t  
could also have been an idea that I would have found hard 
to understand. Any way you look at it, the resu lt is the 
same: you find your  interest waning as your eyes glaze in 
your  attempt to read on. 

When I returned home I real ized that the solution was 
to purchase a second text on LIS P  cal led The Programmer's 
Guide to LISP by Ken Tracton. The L ISP  book publ ished by 
Add ison Wesley cost $ 1  5 .00 at the t ime, and I thought that 
was expensive. ( Boy, how times change !) The Tracton text 
cost $ 5 .95 and is real ly very good. The two books should 
not be com pared. They are on total ly d ifferent levels  and 
seek to accom pl ish s imi lar ends through very different 
means. 

I n  the Winston text you find hundreds of test examples 
with answers in the back, as well as an appendix to 
another type of L ISP  d ialect cal led I NTE RLI S P. The text 
itself covered somethi n g  called MAC LI S P. I t  seems that 
I NTERL ISP  distinguishes upper and lower case among other 
th ings and MAC LI S P  does not There are also a number of 
other d ifferences, but I won't go into them at this point. 

The Tracton book is more superficial ,  as far as being 
compared to a classroom text, but it is easier to understand 
and easier to find  your  way through when searching for 
some specific term or sym bol. If you are interested in the 
subject, I recommend both texts to you. 

I realize that some people object to spending the extra 
money, but th ink about it this way: if you had spent the 
money on a text and found it either poor in writ ing style or 
unclear, or for some other reason just not interesting, and 
the result was that the text wound up sitting on your  shelf, 
then you have wasted more than money, you have wasted 
your  time as well. 

That's the reason why you wi l l  often find that I 
recommend a num ber of texts on one subject. For example 
in my last article I recommended that th ree texts should be 
thought of as a set. They were Intermediate Programming 
for the TRS-80 (Model I) by David H e iserman , publ is hed by 
Howard Sams ,  I nc. ,  Programming Techniques for Level II 
BASIC by William Barden, Jr. publ ished by Radio S hack 
(who?) , and BASIC Faster and Better and Other Mysteries 
by Lew Rosenfelder, publ ished by IJG I nc. 

These three texts are by far the best written and most 
continued on page 4 7  
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... ... Lakewood, .  New Jersey 08701 ...

add $2.50 Shipping and Handling. 
... ... itN-.J.  residents add 5% sales tax . 	 (201)  364-3005 
... ... ... 

·rrs 80 Is a trademark of Tandy Corp. ... ... Master Charge and Visa accepted, it 
N.J. residents add 5% sales tax . 

... ... ..· · · · · · · · · · ފ · · · · ·  · · · · ދ · · ތ · · · · ·  ... . . . . . . . . . . .  . .  . .  . . .  . . . .  . .  . . .  . 



SU PERCHARGE YO U R  TRS-80* . . 

WITH ADVANCED UTILITY PROGRAMS 


FROM ¼ RACET COMPUTESL� 

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

Facts A bout RA CET COMPU TES Utility Programs: 
* * *ALL PROGRAMS ARE WR ITTEN IN MACHINE LANGUAGE 
* * *ABSOLUTELY NO KNOWLEDGE OF MACHINE LANGUAGE IS NECESSARY TO USE ANY OF THE UTILITY PROGRAMS 
* * * EACH UTILITY PROGRAM IS CALL.ED UP FROM BASIC USING THE SI MPLE BAS IC COMMANDS PROVIDED 
* * * EACH UTILITY PROGRAM COMES WITH A RACET COMPUTES INSTRUCTION MANUAL 
* * * EACH INSTRUCTION MANUAL I N CLUDES SEVERAL EXAMPLES OF UTILITY USAGE 
* * * EACH UTILITY ALLOWS THE USER TO PERFORM CERTAIN BASIC OPERATIONS TEN, TWENTY OR MORE TIMES FASTER THAN THE 

EQUIVALENT BAS I C  ROUTINE (FOR EXAMPLE, GSF CAN SORT AN ARRAY OF 1 000 RANDOM NAMES INTO ALPHABETICAL ORDER IN 
UNDER 9 SECO N DS!!) 

30 DAY MONEY-BACK GUARANTEE FROM H & E COMPUTRONICS, INC. 

GSF (GENERALIZED SU BROUTINE FACILITY 
• SORTS 1000-ELEMENT ARRAYS IN 9 SECONDS 
• SORTS UP TO 15 ARRAYS SIMULTANEOUSLY (MIXED STRING, FLOATING POINT 

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

SORT KEYS 
• READ AND WRITE ARRAYS TO CASSETTE 
• COMPRESS AND UNCOMPRESS DATA IN MEMORY 
• MOVE ARRAYS IN MEMORY 
• DUPLICATE MEMORY 
• FAST HORIZONTAL AND VERTIC.AL LINES 
• SCREEN CONTROLS FOR SCROLLING THE SCREEN UP, DOWN, LEFT, RIGHT 

AND FOR GENERATING INVERSE GRAPHIC .DISPLAYS 
• ADDS PEEKS AND 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 METHOD) 
• ALLOWS INSTANT ACCESS TO ANY RECORD ON YOUR DISKETTE 
• INSTANTLY RETRIEVE RECORDS FROM MAILING LISTS, INVENTORY, AC

COUNTS RECEIVABLE OR VIRTUALLY ANY APPLICATION WHERE RAPID AC
CESS IS REQUIRED TO NAMED RECORDS 

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

• RECORDS ARE MAINTAINED IN SORTED ORDER BY A SPECIFIED KEY 
• RECORDS MAY BE INSERTED OR RETRIEVED BY SUPPL YING THE KEY 
• RECORDS MAY BE RETRIEVED SEQUENTIALLY IN SORTED ORDER 
• RAPID ACCESS TO ANY FILE REGARDLESS OF THE NUMBER OF RECORDS 
• MULTIPLE INDEX FILES CAN BE EASILY CREATEDWHICH ALLOWS ACCESS OFA 

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

MODEL-I VERSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $100.00 

MODEL-II VERSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $175.00 

MODEL-Il l  VERSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $100.00 

DSM (D ISK SORT MERGE) 
• SORT AN 85K DISKETTE IN LESS THAN THREE MINUTES! 
• SORTS LARGE MULTIPLE DISKETTE FILES ON A MINIMUM ONE DRIVE SYSTEM 
• ALL RECORDS ARE PHYSICALLY REARRANGED-NO KEY FILES ARE REQUIRED 
• SORTS RANDOM FILES CREATED BY BASIC, INCLUDING FILES CONTAINING 

SUB-RECORDS SPANNING SECTORS 
• SORTS ON ONE OR MORE FIELDS IN ASCENDING OR DESCENDING ORDER 
• FIELDS MAY BE STRINGS, INTEGER, BINARY INTEGER OR FLOATING POINT 
• THE SORTED OUTPUT FILE MAY OPTIONALLY HAVE FIELDS DELETED, RE

ARRANGED OR PADDED 
• SORT COM.MANOS CAN BE SAVED FOR REUSE 
• SINGLE SORT, MERGE, OR MIXED SORT/MERGE OPERATIONS MAY BE PER

FORMED 
• SORTED OUTPUT MAYBE WRITTEN TOA NEWFILE,OR REPLACE THEORIGINAL 

INPUT FILE 

MODEL-I VERSION . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . $75.00 

MODEL-II VERSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $150.00 

MODEL-Ill VERSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $90.00 

INFINITE BASIC 
• ADDS OVER 80 COMMANDS TO BASIC 
• SORTING ... STRING CENTERING/ROTATION/TRUNCA TION ... JUSTIFICATION .. . 

DATA COMPRESSION ... STRING ... TRANSLATION/COPYING ... SCREEN DISPLAY . .  . 
SCROLLING ... MATRIX OPERATIONS ... SIMULTANEOUS EQUATIONS (THROUGH 
MATRIX INVERSION) ... DYNAMIC ARRAY RESHAPING 

MODEL-VERSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $50.00 

MODEL-Ill VERSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $60.00 

NOT AVAILABLE ON MODEL-II 

I NFINITE BUSINESS 
• ADD ON PACKAGE TO INFINITE BASIC (REQUIRES INFINITE BASIC) 
• ADDS PACKED DECIMAL ARITHMETIC WITH 127 DIGIT ACCURACY (+,0,",/) 
• COMPLETE PRINTER PAGINATION CONTROLS 
• BINARY SEARCH OF SORTED AND UNSORTED ARRAYS 
• HASH CODES 

MODEL-I VERSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $30.00 

MODEL-Ill VERSION . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $30.00 

NOT AVAILABLE ON MODEL-II 



ALL 
DISKETTE 

 ·މI ,-ވ·
-:t 

CREATED BY ŢRACET COMPUTESţ 

24 oRDER 

U N LEASH TH E HIDDEN POWERS 
OF YOU R  TRS-80*. SUPER FAST, 
H IGH POWERED AND U LTRA
SOPHISTICATED UTILITY SOFTWARE 


... BROUGHT TO YOU BY ;LQr:lflUTRQ»ZLS:. 

MODEL I I  SPEEDUP-FAST DISK 1/0 
THIS IS AN ENHANCEMENT FOR TRSDOS 2.0 THAT WILL
RADICALLY DECREASE DISK ACCESS TIME. 

• DISKS BOOT FASTER TO DOS 
• IMPROVE DISK 1/0 UNDER BASIC 

MODEL II ONLY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $99.95 


HSDS HARD DISK DRIVE SOFTWARE 
• MAKES TRSDOS COMPATIBLE WITH MOST HARD DISK DRIVES 
• ADDS MANY EXTRA FEATURES TO TRSDOS . . . . . . . .  , . . . . . . . . . . . . . . . . . .  $400.00 


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

NOR MALL y·GIVE FROM THE KEYBOARD (FOR EXAMPLE, INSERT THE DISKETTE, 
PRESS THE RESET BUTTON. YOUR COMMAND FILE COULD AUTOMATICALLY 
SHOW YOU THE DIRECTORY, SHOW THE FREE SPACE ON THE DISKETTE, LOAD 
A MACHINE LANGUAGE SUBROUTINE, LOAD BASIC. LOAD AND RUN A BASIC 
PROGRAM. AND SELECT A GIVEN ITEM ON YOUR MENU ... ALL WITHOUT TOUCH
ING THE KEYBOARD!) 

MODEL-I VERSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $20.00 


MODEL-Ill VERSION . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . $30.00 


NOT AVAILABLE FOR MODEL-II 

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

THE USER TO KEEP TRACK OF THOUSANDS OF PROGRAMS IN A CATEGORIZED 
LIBRARY ... FILE INCLUDES PROGRAM NAMES AND EXTENSIONS PROGRAM 
LENGTH, DISKETTE NUMBERS AND FREE SPACE ON EACH DISKETTE ... KEEP A 
COMPLETE CATALOG OF THE DIRECTORIES ON YOUR DISKETTES IN AL
PHABETICAL qRDER (SORTED ON EACH .. :OR COMPLETE ALPHA
BETICAL LIST OF PROGRAMS ON ALL YOUR DISKETTES) 

MODEL-I 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-I VERSION . . . . . . . . .	 .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $25.00 


MODEL-Ill VERSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $30.00 


MODEL-II VERSION . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $50.00 


REMODEL-PROLOAD 
• 	 THE ULTIMATE RENUMBERING PROGRAM ... RENUMBERS ALL OR PART OF A 

PROGRAM (ALLOWS PARTIAL RENUMBERING IN MIDDLE OF PROGRAMS) 
• PARTIAL OR COMPLETE MERGE OF TWO CASSETTE PROGRAMS 

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

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

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

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

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

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

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

MODEL-II ONLY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $150.00 


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

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

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


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

WITHIN A PROGRAM 
• 	 LIST OF PRINT ALL LINE NUMBERS CONTAINING A SPECIFIED STRING OF 

CHARACTERS 

MODEL-II ONLY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $50.00 


-

50 N. PASCACK ROAD 

MODEL-I VERSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $35.00 
 SPRING VALLEY. NEW YORK 10977 
MODEL-Ill VERSION . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $35.00 


HOUR 

NOT AVAILABLE ON MODEL-JI 

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

STANDARD FORMAT...IF YOU BUY A MACHINE LANGUAGE PROGRAM. COPSYS 

ALLOWS YOU TO EASILY COPY THE PROGRAM ONTO ANOTHER CASSETTE AS A 
BACKUP 

MODEL-I VERSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .$15.00 


MODEL-Ill VERSION . . . . . . · . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $20.00 


NOT AVAILABLE ON MODEL·ll 

LINENEW TOLL-FREE 
ADD S3.00FOA SHIPPING IN UPS AAEAS 

ADO $4.00 FOA C.O.O. DA NON·UPS AREAS ORDER LINE (914) 425-1535 
ADO 15.00 TO CANADA ANO Ml!XICO 

ADD PRONA POSTAGI! OUTSIDE OF U.S., (OUTSIDE OF N Y  STATE! 

CANADA AHO Ml!XICO 
 (800) 431-281 8 

ALL PRICES & SPECIFICATIONS SUBJECT TO CHANGE 

DELIVERY SUBJECT TO AVAILABILITY 


FOR DEALER 
INFORMATION CALL: RACEY COMPUTES 

1 330 N. GLASSEL, SUITE M, ORANGE CA 92667 
(714) 997-4950 



G R I D, MO N OG RAM, and DO-IT-YO U RS E LF B RAI N S U RG E RY 

Gordon Speer 


G R I D  and the E PSON  MX-80 

Those of you who have not yet invested in a printer for 
your  TRS-80 need wait n o  longer. I have been enjoying a 
l ittle MX-80 for a couple  of months now and think it i s  
capable of doing any k ind of printing you ' l l  ever need , 
except color. I understand that color can be hand led also 
by exchanging ribbons,  and overprinting the same sheet, if 
necessary. 

This l ittle printer features type widths from 5 to 1 7  per 
inch,  ital ics , subs cri pts , superscripts, underl i nes, and a 

· super instruction book, etc. The narrow printing gives you 
as many columns on 8 V2 i nch paper as the old I BM's  get 
on 1 5  inches,  and the graphics option al lows you to design 
you r  own characters or even letterheads. You can even 
teach it to sign your name (al l in l ittle  dots , of course) . · 

But what about the G R I D  program. I have been using 
Apple,  PET, and TRS-80 to teach BAS I C ,  and sometimes 
need screen worksheets or  graph paper for various purposes. 
S ince the E PSON has such  n ice features I wrote a p rogram 
to d raw graph paper  with any number of sq uares in both 
d i rections, and any size squares. Sq uare sizes are in pica 
un its which are tenths of an inch or quarters of a 
centimeter. Therefore one-inch squares are size 1 0 , and 
centimeter squares are s ize 4. If you ask for more d istance 
across the paper than the 8 i n ch printed l ine,  the program 
asks you to input again; 

I th ink this program wi l l  work with all EPSON printers ,  
s ince i t  d oes not use the graphics option,  b u t  I can't 
guarantee it. I f  you r  C H R $ ( 1 5 9) on your E PSON looks l ike 
a big p lus sign, it wi l l  work. 

1,0,0 I GRID PRINTS GRAPH PAPER ON EPSON MX 
1 1,0 CLS 
1 2,0 CL'EAR 1,0,0,0 
1 3,0 DEFSTR B , H , M , T , S  
1 4,0 INPUT" NUMBER O F  SQUARES ACROSS" ; A 
1 5,0 INPUT" NUMBER OF SQUARES DOWN" ; D  
1 6,0 INPUT" SIZE OF SQUARES" ; S% 
1 7,0 LPRINT CHR$ (27 ) " E "  ; ' EMPHASIZED PRINTING 
1 8,0 LPRINT CHR$ (27) "A"CHR$ ( 7 )  ; ' VERTICAL PAPER F EED SPACING 
1 9,0 IF  A*S% > 78 THEN 14,0 ' OUT OF RANGE 
2,0,0 HI=STRI NG$ (S%- l , 157 )  ' HORIZ INTERVAL 
2 1,0 HS=STRING$ (S%- 1 , 32)  ' HORIZ SPACE 
22,0 FOR J=l TO A - 1 ' COUNT THE SQUARES ACROSS 
2 3,0 TR=TR+HI+CHR$ ( 1 52) ' BUILD TOP ROW 
24,0 SR=SR+HS+CHR$ ( 1 56) ' BUILD SPACE ROW 
2 5,0 MR=MR+HI+CHR$ ( 1 59) ' BU I LD MI DDLE ROW 
26,0 BR=BR+HI+CHR$ ( 1 58) ' BU I LD BOTTOM ROW 
2 7,0 NEXT J 
2 8,0 TR=CHR$ ( 1 34 ) +  TR+HI +CHRS ( 1 49) 
2 9,0 SR=CHR$ ( 1 56)+SR+HS+CHR$ ( 1 56) 
3,0,0 MR=CHR$ ( 1 5,0) +MR+HI+CHR$ ( 1 5 1 )  
3 1,0 BR=CHR$ ( 1 53)+BR+HI+CHR$ ( 1 54) 
Ю,0 LЯIITT TR ' TOP аW 
3 3,0 FOR L=l TO D - 1  ' COUNT THE SQUARES DOWN 
3 4,0 IF S%=1 THEN 38,0 

28 · December 1 982 

35,0 FOR J=l TO S%· 1  
36,0 LPRINT SR ' SPACE ROW 
37,0 NEXT J 
38,0 LPRINT MR  I MIDDLE ROW 
39,0 NEXT L 
4,0,0 IF S%=1 THEN 44,0 
4 1,0 FOR J=l TO S%- 1  
42,0 LPRINT SR 
43,0 NEXT J 
44,0 LPRINT BR ' BOTTOM ROW 
45,0 LPRINT 
46,0 LPRINT CHR$ (27) "@"  ; ' CANCEL CODES 

MO N O G RAM 

When you draw large block letters you can make them 
look l ike they are three-dimensional by adding a shadow 
below and to one side. H ow can you show a shadow on a 
black and white screen ? Try this. F i rst you paint the 
background with a checkerboard pattern. Then working 
from top to bottom you put the shadow over the checker
board , and then the white letter. I f  you have an EPSON 
printer, use G R I D  to make a worksheet for the letter shape. 
The M O N O G RAM program makes a letter S. 

1,0,0 ' MONOGRAM 
1 1,0 CLS 
12,0 CLEAR 1,0,0,0 
13,0 FOR N=l TO 8 ' BACKGROUND 
14,0 PRINT 
1 5,0 PRINT STRING$ (63 , 1 53) 
16,0 PRINT STRING$ (63 , 166 ) ; 
1 7,0 NEXT N 
18,0 DATA 76 , 4,0 , 1 4,0 , 4,0 , 2,04 , 8 , 236 , 8 , 268 , 8 , 332 , 8 , 396 , 4,0 
19,0 DATA 46,0 , 4,0 , 556 , 8 , 62,0 , 8 , 684 , 8 , 7 1 6 , 8 , 748 , 8 , 78,0 , 4,0 , 844 , 4,0 
2,0,0 FOR D=l TO 1 5  ' DATA FOR PATTERN 
21,0 READ P , L  ' POSITION , LENGTH 
22,0 PRINT @P+61 , STRING$ ( L , 128) ; ' SHADOW - LOWER LEFT 
23,0 PRINT @P , STRINGS ( L,  191) ; ' LETTER S 
24,0 NEXT D 
25,0 GOTO 25,0 ' SCREEN LOCK - NO SCROLL 

DO-IT-YO U RS E LF B RAI N S U RG E RY 

This used to be a common joke a cou ple of decades ago. 
think it was after "My sister married an I rishman. Oh ,  

real ly? N o, O ' Rei l ly",  and  j ust before yo-yos. At  any rate 
few of us ever seriously thought of becoming brain 
surgeons. 

Years later when we spent all that cold cash for a 
computer we heeded the warn ings not to open the 
protective case and look at the com plex inner  workings, for 
fear of void ing the warranty, or damaging some i rreplaceable 
components. But now that the paint has worn off the front 
of the cases and our kids have spi l led Pepsi and good ness 
knows what else inside ,  some of us are a bit less hesitant 

continued on page 30 



�� 

�·-. 
ऴव'-"*,'<H·�''-

ƈ S =o iPP'L'E. 

[ 

r----------''---------ԧ š ή 
n 

I ί·-i ,, 

RAINBOW 
CERTIFICATION


SEAL 


SYSTEM REFERENCE CARDS 

TRS.-.0"
BASIC ANO 
ASSEMBLER 

U:VEl ll STITElll llfFU!fJ«:.l! C4110 

MODEL Ill . ..!a":',=Ԫ=-'..:"': 

j nnnळ·::r TAS-llO"
llASIC 

l[Vf: l l l  SVSTElll llEFflllf"'Cf C,\110 

MODEL Ill . ..!;':'.=ԫ...:..:".'...:;: 

rR\ 

"This is a q u a l ity document  a n d  is bea utifu l l y  con
ceived and produced . . . . I a m  in awe of yo u r  m a g 
n ifi c e n t  document .  

TRS-IG' 
H.W.W., Dayton, Ohio 

:::(c..:)*RLtVH ll SVSTOI llfnlltMCl CAllD 
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TR$40'
BASIC 

Send Check or Money Order 

Card Retail 

MODEL I BASIC & ASSEMBLER $4.95 
MODEL I BASIC-ONLY 2.95 
MODEL I I  BASIC & ASSEMBLER 5.95 
MODEL Ill BASIC & ASSEMBLER 5.95 
MODEL 1 1 1  BASIC-ONLY 3.95 
COLOR BASIC AND EXTENDED 4.95 
POCKET BASIC 2.95 
APPLE I I  & I I  PLUS BASIC 3.95 
APPLE 11 & 11 PLUS BASIC & 6502 4.95 

N EW !  

li ΰ  iiiP"L"e. [·::·:· -.:: 


II & 11 PLUS 

-=- 11 & 11 PLUS 

MODEL 11 REFERENCE CARD FOR THE MODEL II 

Z80® SVCCOMMANDSANDUTILITIES M.CAOPAOCESSOA 

NANOS SYSTEMS CORP. 
P . O .  BOX 24344 
S PEED WAY. IN 46224 
(31 7) 244-4078 

3.95 4.95 2.95 

•TAS-80 ts a Registered Trademark of Tandy Gorp 

APPLE JS a Reg. TM of APPLE COMPUTER. INC
•zeo 1s a 1ste<ed Tr-'emark of Z11 . Inc 

RELIABLE LOW-COST HIGH-SPEED TAPING 
NO-FUSS HIGH SPEED SOFTWARE 

KWICOS (Mod 1 ,  4k to 48k) $26 
KWIK Cassette Operating System for Mod 1 .  The easy-to-use Level 
I I  enhancement for reliable fast taping (select 1 000-3000 baud). 
Features ; save. load, verify, search, chain-load, catalog, and test
read of both BASIC and machine-code programs . . .  plus: long pgm 
names, passwords, debounce, slow 'list', self 'backup', and more. 

KOS3 (Mod 3. 16k to 48k) $26 
The KWIK Cassette Operating System for Model 3. All Kw1cos· 
features at 2200 baud, plus KWIK set of: clock display, Time. Date, 
Cassette high/low. 1/0 routing. etc. 

NO-FUSS ANY-SPEED HARDWARE 
The amazing LemonAid Loader takes the 'finickies· out of Model I 
loads, but even more amazing . . .  make KWIK copies of your Model 
I programs and load them flawlessly at 6 x  speed' Instant installa
tion . . .  simply plug between your cable and recorder. No internal 
batteries or external power needed. 

New Model LLQ-2 Deluxe loader has volume controlled jack for 
tape listening without plug-pulling, using external speaker/ear
phone. Ideal for Model I, compatible with Model I l l .  ppd $21 .99. 

New Model LQ-2 loader. Built-in low level audio monitor with fixed 
volume. Model I, Mod I l l  compatible. $1 8.99 

KWIKIT (specify Model) $12 
Mini-system for BASIC programs only. 
Easy Load 1 000 baud for Mod 1 ,  2200 baud 
for Mod 3. Many ·Kw1cos features. 

Model LL- 1 .  Great little economy loader for C-LEGS A NEW ANGLE the Model I .  $1 4.99 

KWINK (Model 1 ,  4k-48k) $15 
Makes stand-alone fast-loading (2x-6x) 
copies of any standard 500 baud "SYS
TEM" program. (At 6x. 3 minute program 
loads in 44 sec1) 

KLOAD (Model 1 )  $15 
Similar t o  'KWINK'.  but for BASIC pgms only. 
(Specify 1 6-32-48k) 

KLOAN (Mod 3. 1 6k-4Bkl $12 
Makes 500 or  1 500 baud copy of  any other 
standard ·system· pgm. 

KWIK Software 
Box 328 
Bolivar, MO 65613 
Phone (417) 326-7154 

ON TAPING'  Model LSS. Solid state SOFTROL ( 1 )  elimi
nates switch-hits. (2) Push button and slide 
switch control of CTR motor makes tape 
positioning a snap without plug pul l ing. 
(3) Cushioned motor-off delay pulls end of 
programs past CTR pinch rollers . . .  no 
pinch-hits, plus (4) automatically gaps 
between saved programs. For all standard
plug recorders and computers. $1 8.99 

PLATED SPRING STEEL 
EASY SLI P-ON 
I NSTALLATION 

VINYL TIPS 
' 

$2.99 with order 
from eitherOtherwise company; 

$4.99 ppd. 

LEMONS
TECH 
325 N. Hwy 65 
P.O.  Drawer 429 
Buffalo. MO 65622 
(41 7) 345 7643 

Call either number 'til 10 pm most any day for into or order U S.  orders postpaid, add $3 for COD or overseas. Missouri residents aad sales tax 
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about  s n eaking a peek a t  the i n nards ,  and so  I p resent here 
a narrative of my lat e st session in the operating room , 
hoping to offer some s uggestions along the way for those 
of you who wi l l  also b e  doing surgery. 

The patient was a M odel- I  keyboard which refused to 
correct l y  edit l i ne  1 3 2 0  in a program. S i nce the p rogram is 
stored in RAM ,  I suspected a faulty RAM ch ip. A q u ick run 
of a m emory test p rogra m showed a fault  in the f i rst 1 6 K of 
RAM.  I h appened to h ave some RAM ch ips left  over from 
an overhaul  of anot h e r  Model- I  a few years ago. You may 
a l ready know that you r  ROM (read on ly  memory) is the 
BAS I C  interpreter which is contained on one or two large 
D I P  ( d ual i n l i n e  p lug) d evices under  you r  keyboard , and 
the RAM ( random access  m emory) cons ists of eight smal ler  
DI  P 's  i n  roughly the same area. I t  is  the RAM which stores 
your screen contents,  variable val ues,  and program state
m ents in areas which are descri bed by a memory map 
you ' l l  f i nd  in your man ual. I suspect that each RAM ch ip  
stores one of  the b i ts of each byte of data , s ince 
exchangi n g  chips did n ot move the location of the error. 

The operati n g  room was prepa red by placi ng a th ick,  
fo lded towel on my desk under  t h e  f luorescent l i ght ,  and 
making certai n  the h u m id ity was h igh enough to prevent 
the stat ic  sparks which can be deadly to semiconducting 
d evices. I have a natural spri n g  that runs across my 
basement  f loor so keeping the h u m id ity u p  is never a 
problem here. 

The i n strume nts were careful ly laid out: a #2 P h i l l ips 
screwd river to open the case,  a D I P  remover tool fash ioned 
from an o ld  pai r of tweezers by bending the t ips in  and 
gri n d i n g  them th in  a n d  square,  a p ink pearl eraser for 
c lean i n g  the l egs of the RAM D I P ' s ,  and a glass of Pepsi ( I  
can ' t  operate without a d ri n k  i n  one hand).  

The pat ient was t u rned upside down on the operat ing  
tab le and the warranty warn ing  sticker was removed. I t  
covered o n e  o f  t h e  6 case mount ing screws. A l l  6 screws 
were removed and the p lastic res idue in the t h reads of the 
'screws was cleared away to al low as m uch bite as poss ible 
i n  the p lastic case u pon re insertion. I noted that the screws 
were th ree d ifferent  lengths,  short toward the front ond 
long toward the back of the keyboard. 

G ent ly l i ft ing the bottom of the case away from the 
computer f ina l ly showed me a l l  that technology I 'd read 
about. I also noted 5 or 6 white spacers which wou ld  have 
to be put back in  p lace before reassembly. Us ing the 
tweezers I removed one of the RAM ch i ps and replaced i t  
with a spare. (Some of you wi l l  recognize the fol lowing 
procedure as the one used on series stri ngs of tree l ights at 
C h ristmast ime.) I then ran the memory test again to see i f  
the problem had gone away. I t  hadn't .  After  clean ing  the  
l i tt le m etal feet of the RAM ch ip  with the p i n k  pearl eraser 
I exchanged i t  with the second RAM c h i p  in the keyboard 
and ran the memory test again. To keep th i s  narrative short 
I ' l l  l et you know it was #6 that was bad. 

Two th ings to watch on  reassem bly are the spacers that 
keep the two ci rcuit boards separate d ,  and the l itt le red 
i d iot  l i ght ( l i ght  em itt ing  d iode) that f its i nto a p lastic 
gro m met near the keyboa·rd. Be carefu l  and work s lowly 
and you shou l d n 't have any troub le. 
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would make fast searches on a l l  the usefu l  keys poss ib le. 
The d i sadv antages are the extra process ing t ime to i nsert 
new records ,  the extra d isk space req u i red for the ind ices,  
and the s l ight ly more compl icated sequential  read ing of the 
f i le. 

The process ing speed advantages of the B-tree compared 
to a b inary Hee should be obvious for f i les stored i n  
external memory. T h e  n u m ber o f  d i s k  accesses can b e  
reduced d rastical ly,  a n d  hence t h e  t i m e  req u i red t o  f i n d  a 
part icu lar record . The d isadvantage is that more cod i n g  is 
requ i red to im plement a B-tree than a binary tree, and thus  
many users have probably tended to ignore B-trees as  a f i le  
structu re. The code requ i red to im p lement a fu l l  u pdate of 
a B-tree in Basic is q u ite extensive, and wi l l  not be given 
here, but it should not be beyond the capab i l it ies of most 
programmers writ ing programs for the types of app l ications 
where B-trees are useful .  I have also seen at least one 
adverti sement for a data retrieval routine  us ing B+ trees 
(probably a modif ied B-tree stru ctu re) , a lthough not for the 
TRS-80 .  The techn ique is  also used by at l east one major 
mainframe supp l ier  for i m p lementing indexed data f i les. 

I f  there is  enough i nterest amongst readers of th i s  series ,  
a program to search for  and insert records i n  a B-tree wi l l  
b e  given i n  a later instal l ment. 

continued on next page 

I t  p robably would behoove a l l  of us to keep some spare 
RAM ch ips on hand and know how to change them when 
necessary. I t  certain l y  i s  not a d iffi cult  procedu re i f  you are 
carefu l ,  and the chips are only a cou ple of dol lars a piece 
anyway. In c los ing  let me recite two of S peer's maxims: ( 1 )  
Before you take i t  t o  a n  expert ,  see i f  you can f ix i t  yourself  
(even i f  you can 't f ix  i t  you ' l l  learn someth i n g) .  (2)  I f  i t  a in 't  
broke, don't  f ix  it ! 

D I S K DI RECTO R I E S  

Do you know exactly what you have o n  each o f  you r  
disks? I f  s o  you can skip th is  paragraph. I have been us ing 
TRS-DOS exc lusively for  several years, and writ ing the 
names of the programs on 4x5 cards wh ich I keep in  the 
d isk envelopes, but I sometimes lost  programs because I 
forgot to l ist them on the cards. One of the featu res of the 
DOS PLUS operating  system is cal led FO RCE .  I f  you have 
(or borrow) a two-drive system ,  and put DOS-PLUS in the 
#0 d rive, and type:  FORCE *DO TO * P R  and put you r  d isks 
in  d rive #1  , and type: D I R  : 1 .  You will get the n icest l ittle 
pr inted d i rectories on the l i ne  pri nter you ever saw. If the 
printer happens to act l i ke my E PSO N ,  the d i rectories wil l  
be printed in  condensed (narrow) type,  and wil l  f i t  i n  you r  
diskette envelopes without fold ing. O n e  extra suggestion; 

ŭark the n u m ber  of each d isk on the corresponding  
d i rectory, so  they don't  get separated. 

Gordon Speer 
3 3 04 Woodlawn Road 
Sterl ing ,  I L  6 1 0 8 1  • 
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5.4 Literature 

This brings us to the end of our  journey through search 
methods. For further read ing there are a n umber of books 
avai lable which go into more depth on the topics we have 
covered. 

The Art of Computer Programming Vol 3: Sorting and 
Searching by Donald E .  Knuth , publ ished by Addison 
Wesley is one of the most thorough descriptions of 
searching methods. Unfortunately the algorithms are pre
sented in a hypothetical assembly language cal led M I X  
instead o f  a better known high level language. This may 
d iscourage a number of potential readers ,  but the text can 
be read without having to read the programs. 

Algorithms + Data Structures = Programs by N i klaus 
Wirth , pu.bl ished by Prentice- Hal l  covers sorting and search
ing techn iq ues, with examples solved in Pascal. S ince Wirth 

· is the "father" of Pascal (not the person,  the language) this 
seems a reasonable choice. For those interested in further 
information on B-trees it contains a 5-page program to 
perform searches , insertions and de letions in B-trees. 

Information Representation and Manipulation in a Com
puter by E.  S. Page and L. B. Wilson , publ ished by 
Cambridge U n ivers ity Press ,  is a paperback covering the 
most im portant topics, except for B-trees, covered in this 
series. The algorithms are given both in p lain text and as 
Algol procedures. Algol is s imi lar to Pascal and should be 
readable even for those who have no experience in eit-her 
Pascal or Algol. 

An Introduction to Data Structures with Applications by 
J .  P. Trem blay and P. G. Sorenson, publ i shed by McGraw
H i l.1 is a large volume (about 700 pages) covering a large 
number of topics related to searching, sorting, and data 
structures. The book is obviously not aimed at m icrocom
puters s ince the algorithms are written in PL/I , but s ince it 
was publ ished, in 1 97 6  this is to be expected. B-trees are 
not mentioned, but the technique is used to i l l ustrate an 
indexed sequential f i le management system. I n  the preface 
the authors l ist 5 features which are desirable in a language 
used for manipu lating various data structures. Of these 5 
Basic ,  real ly only satisfies a s ingle one, namely character 
strings of dynam ical ly varying length. Fortran is mentioned 
as the antithesis of a language to be used, since it has none 
of the five features. N evertheless 

Introduction to Data Structures and Non-Numeric Com
putations by Peter C. Br i l l i nger and Daron J. Cohen , 
pub lished by Prentice-Hal l , uses Fortran as the language for 
coding the algorithms. The book .is older than any of the 
others mentioned above, and would probably only be of 
use to programmers using Fortran for their programs. B
trees are not mentioned at a l l ,  but most of the other 
structures presented earl ier are covered. 

Besides the above books which I have had access to, a 
large number of other books cover the same top ics in more 
or less depth. Any attempt to cover them al l wou ld requi re 
at least as m uch spac::e as the rest of this series. 

(To be continued) 
Arne Rohde 
Pi levej 3 1  
7600 Struer, Denmark • 

A powerful 
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. 

Use for order tracking, client bill ing, 
expense recordkeeping, operational 

reporting with totals and subtotals, form 
letter production to a large l ist or a subset, 
mailing l ist 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 withoul 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 pad 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, pagination. totals and subtotals, and 
sophisticated formatting control. 

• Powerful Select-If command that lets you define a 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 powerful and easy to use. 'Why 
hasn't someone done this before!" 

For the TRS-80 Model I/Ill (48K, 2 disk drives, lower case re
quired). Available from Software Options, 1 9  Rector Street, 
New York. N.Y. 1 0006. 21 2-785-8285. Toll-free order line: 
800-221-1624. Price: $1 25. (plus $3 per order shipping and 
handling). New York State residents add sales tax. Visa/ 
Mastercard accepted. ल 

OPTIONS INC TM........... 
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you have had a 

J oseph 

month to ponder the 
routine  (p resented as part of the fi nal 

N ow that 
mysterious delay 

the trace. 
programming example in t h e  last issue) , it's time to study 

1 PC=52 13 A=21 BC=0000 - DE=4000 HL=3FFF  SP=7100 
2 PC=52 1A A=21 BC=0000 DE=4000 HL=3FFF SP=70FE 
3 PC=52 1 B  A=21 BC=0000 DE=4000 HL=3FFF SP=70FC 
4 PC=52 1 E  A=21 BC=0000 DE=4000 HL=0500 SP=70FC 
5 PC=52 1 F  A=21 BC=0000 DE=4000 HL=04FF SP=70FC 
6 PC=5220 A=04 BC=0000 DE=4000 HL=04FF SP=70FC 
7 PC=5221 A=04 BC=0000 DE=4000 HL=04FF SP=70FC 
8 PC=52 1 E  A=04 BC=0000 DE=4000 HL=04FF SP=70FC 
9 PC=52 1 F  A=04 BC=0000 DE=4000 HL=04FE SP=70FC 

1 0  PC=5220 A=04 BC=0000 DE=4000 HL=04FE SP=70FC 
1 1  PC=5221 A=04 BC=0000 DE=4000 HL=04FE SP=70FC 
12 PC=52 1 E  A=04 BC=0000 DE=4000 HL=04FE SP=70FC 
1 3  PC=52 1 F  A=04 BC=0000 DE=4000 HL=04FD SP=70FC 
14 PC=5220 A=04 BC=0000 DE=4000 HL=04FD SP=70FC 
1 5  PC=5221 A=04 BC=0000 DE=4000 HL=04FD SP=70FC 

1 6  PC=52 1 E  A=00 BC=0000 DE=4000 HL=0001 SP=70FC 
17 PC=52 1 F  A=00 BC=0000 DE=4000 HL=0000 SP=70FC 
1 8  PC=5220 A=00 BC=0000 DE=4000 HL=0000 SP=70FC 
1 9  PC=5221 A=00 BC=0000 DE=4000 HL=0000 SP=70FC 
20 PC=5223 A=00 BC=0000 DE=4000 HL=0000 SP=70FC 
2 1  PC=5224 A=21 BC=0000 DE=4000 HL=0000 SP=70FE 

22 PC=52 16  A=21 BC=0000 DE=4000 HL=0000 SP=7010 

(1 ) "CALL" 
N otice that the S P  is decremented by 2 

the stack. 

the subroutine  from the 

This is correct s ince the retu rn add ress was PUSHed onto 

(2) Take the contents of the AF register pair, and put 
them the stack (decrement the SP  by 2). 

(3)  G et the de lay value. 
(4) De lay value  Delay value m inus  1 .  = 
(5) Get the MSB of the current delay val ue ( in the A 

register) . 
(6) Logical ly O R  the A register (the MSB) with the L 

register (the LSB) .  I f  any bit i n  either  the LSB or the MSB is 
not zero ,  the result wi l l  also be not zero. 

(7) If the resu lt is not zero , ski p back to the D EC.  
(8 )  De lay value  delay value minus  1 .  = 
(9) G et the M S B  in the A registe r. 
(1 0) O R  the M S B  with the LS B (A with L). 
(1 1 )  S ki p  back if not zero. 
(1  2 )  DEC val ue. 
(1  3 )  Get M S B. 

AS S E M B LY LA N G UAG E FOR B E G I N N E RS ( PART 1 0) 

Rosen man 

(1 8) O R  MSB with LSB (since both are zero ,  the resu lt is 
0) . 

(1  9) Don't ski p back s ince the result is 0, just continue. 
(20) POP the stack to get the contents of AF back. N ote 

that the POP causes the S P  to increment by 2 .  
(2 1 )  P O P  the add ress off the stack, and place into the 

PC register. This causes execution to continue with the 
instruction immediately fol lowing the CALL. 

Wel l ,  that wasn 't so bad. If we traced the de lay routine 
instruction by instruction , we would have requ i red qu ite a 
few l ines. I n  fact, the formu la to determine the delay l ine 
count is :  4 + 4 * D E LVAL. I f  D E LVAL is 500H (1 2 80) , then 
the form ula is 4 + 4 * 1 2 80 5 2 1 4. Why 4 + 4 * X? The = 
two first and last statements in  the D E LAY su broutine are 
only executed once. The middle four  statements are 
executed once for each pass through the loop. If the delay 
value is 5 00 H  (1 2 80) , then we m ultiply the delay count by 
4. When we use a delay value of 5 000H (20480) , the resu lt 
is 8 1  924. That's a l l  fine,  but how long does it take? Refer 
back to the Z-80 reference chart. 

Label Command Argument Comment 
DELAY PUSH AF ; 6 . 22/5 . 50 mes 


LD H L , 500H ; 5 . 65/ 5 . 00 mes  

DELI DEC HL ; 3 . 96/ 3 . 00 mes 


OR L 
JR  NZ , DELI  
POP AF 
RET 

Mode l  1 t im ing :  
6 . 22 + 5 . 65 + 5 . 65 + 5 . 65 
( 3 . 96 + 2 . 26 + 2 . 26 + 6 . 78 )  
1 5 . 26 * 1280 = 1 9532 . 8  mes

LD A , H ; 2 . 26/2 . 00 mes  

; 2 . 26/2 . 00 mes 

; 6 . 78/6 . 00 mes  

; 5 . 65/5 . 00 mes  

; 5 . 65/5 . 00 mes  


= 23 . 1 7 mes  
* 1280 = 

= 1 9 . 5328 m i l l iseconds 

Mode l  3 t im ing :  
5 . 50 + 5 . 00 + 5 . 00 + 5 . 00 = 20 . 50 mes  
( 3 . 00 + 2 . 00 + 2 . 00 + 6 . 00) * 1280 = 
1 3 . 00 * 1280 = 1 6640 . 0  mes. = 1 6 . 64 m i l l i seconds 

What about the 5000H (20480) de lay val ue?  
Mode l  1 :  1 5 . 26 * 20480 = 312524 . 8  mes = 3 1 2 . 5248 m i l l iseconds 
Model  3 :  1 3 . 00 * 20480 = 266240 . 0  mes  = 266 . 2400 m i l l iseconds 

What are the im portant points to be gained from the 
character d isplay program ? 

(1  ) The Video display can be profoundly effected by 
programs. 

(2) Machine language is FAST! 

CALL 521AH 
PUSH AF 
LD H L , 500H 
DEC HL 
LD A , H 
OR L 
JR NZ , 52 1EH 
DEC HL 
LD A , H  
OR L 
JR NZ ,  521EH 
DEC HL  
LD A , H 
OR L 
JR NZ ,  521EH 

DEC HL 

LD A , H  


OR L 

J R  NZ ,  521EH 

POP AF 

RET 


J P  5202H 

main program. 
after the CALL. 

(3) The CALL instruction isn't hard to understand. 
( 1 4) O R  MSB with LSB. 
(1  5)  Skip back if not zero. 

(4) L D I R  is a very powerfu l  and usefu l instruction. 
This continues u ntil the number in H L decrements down (5) PUSH and POP can be used to save register values. 

to 0001 H. At this point, lets pick up the program trace. 	 PUSH and POP can also be used to transfer a value  
from one double register to  another. S ince I just  mentioned (1  6) D E C  value 	(it now equals zero) . 
transferring values from one register to another, I should(1  7) Get MSB.  
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COMPARE OUR 

PRICES! 

POP AF 
EX DE , HL  

PC=7009 A=7 7  BC=5678 DE= 7 7 ? ?  HL=l234 SP=7080 
PC=700C A=? 7  BC=5678 DE=9ABC HL=l 234 SP=7080 

LD DE , 9ABCH 
LD A ,  DEH 

Label Command  Argument 

PDP BC 

" save" a l l  of the registers, you might: 

<whatever> 
POP HL 

MODEL I l l  UPGRADE 
FEATURES: 
• Gold Plated Edge Connecto,. 
• Switching Power Supply 

(Runs cooler) 
• 40/80 Track supported 
• Single/Dual Head supported 
• Metal Disk Drive Brackets 
• All Hardware and Cables for 

Disk Drive 
• 1 Hour or Less for Installation 
• 1 00% Compatible 
• No Needed 

on Controller 

DISKIT I l l  DISKIT I l l  DISKIT I l l  
W/Out Drives W/One Tandon

Disk Drive 
W/Two Tandon 

Disk Drives 

s27900 s 47900 ss9900 

NEW LOWER PRICES! 
WITH GRAPHTRAX 

8131 (Apple Card) . . . . . . . . . . . . . . . . . . . . . . .  . . .  $ 85 
8230 (Apple Cable) . .  . . . . . . . . . . . .  $ 25 

OKIDATA MICROUNE 84 . . . . . . . . .  $ 1 1 99.00 

Tandon 40 Track . . . . . . . . . . .  . . . . . . . . . . .  $279.00 
Tandon BO Track . SCALL 

Tandon 80/80 Track 

T100-2 40/40 Track $CALL 
TI00·3 80 Track $CALL 

TRAXX 8 INCH MODELS 

PARAGON MAGNETICS GOLD. Soft-Sectored. 
S1ngle-S1dea. Double-Density 
with reinforcing HUB-RINGS . . . . . . . . . . . .  $23 95 
VERBATIM-Soft-Sectored D1skelles 
5':." 1 S/DDen ( MD525-01) . . .. $26.95 
5't." 2S/0Den (MD550-01 )  . . . . .  . . . . . . . . .  $39 95 
5'1•" 2S/4Den (MD557-01) . . .  $51 50 
8" 15/00en (FD34-8000) . . . . . . . . . . . . . .  $43 95 

5.000 3'.? )( 15/16 . . . . . . . . . . . . . . . . . .  . . . .  $15 95 
FAN FOLD PAPER 

S P.) 

TRS-80 

Model Ill w/2 Tandon 48K . . . . . . . . . . . . .  $ 1 795 00 

LNW-80 Computer 

SYSTEM EXPANSION J I  
LNDOUBLER 5/8 Board 

$159500 

any DISKIT I l l  

NEWOOS 80 2.0 . . . . .  . . .  . . . . . . . . . .  . . . . . . $139 95 
OOSPLUS 3 4 Model I . . . . . . . . . . . . . . . .  $ 89 00 
OOSPLUS 3 3 Model I . . . . . . .  . . .  . . . . .  . . . s 69 95 
•NEW• Electric Pencil . . . . . . . . . . . .  . . . . .  $79 95 
ELECTRIC WEBSTER 
50.000 Word Spelhng Ch ecke 
When purchased together . . . . . . . . . . . . . .  $129 95 
UNI TEAM Terminal . . . .  . . . . .  . . .  . . .  . . .  $ 79 95 
UNITEAM/80 Terminal . .  . . . . . . . . . . . .  . .  S 89 95 

LABELMAKER for MXBO . . . . .  . . . . . .  . . .  . .  

SHIPPED WITHIN 
ONE BUSINESS DAY 
Products d•meged in 

transit will be 

81 50 (2K Buffered RS-232) . . . .  $ 1 50 PC=70 18 A=56 BC=9ABC DE=5678 HL=l234 SP=7080 EX DE , H L  

INQUIRIES 

December 1 982 33 

Ϋ .... 

DISNT .s 

2 

• 1 80 Days 

EPSQN 

SPECIAL • . . . . .  . . . . . . .  . $429.00 

. . . . . . . . . . . . . . . . . . . . . . .  

SPECIAL • 
T1 00-4 80/80 Track . . $359.00 

DISKETTES 

5'!. inch diskettes 

$12.95 

. . . 

(Prices F 0.B 
. 

. . .  . . . . .  

LNW-80-1 1  Computer w/cpm 96K 
. 
. .  

. . . .  

FREE Floppy Doctor with the purch ase of . $30.00 VALUEt 

. 

$ 69 95 
S 

DISKIT I l l  IS A @ OF MOS 

MOST ORDERS 

exchanged. 

Add $3. 00 for shop
Prices. Specifications ping & handling 
and Offerings subject 

to change without 
ootice. Ohio residents add 

6.5 sales tax 

mention that there is a special instruction that can "swap" 
the H L and DE registers, the EX. Observe: 

Label  Command  Argument 
ORG 7000H 
LD SP , 7800H 
LD H L ,  1234H 
LD BC , 5678H 
LD DE , 9ABCH 
LD A , DEH 

EX DE , HL 
PUSH DE 

PC=7000 A=7?  BC= 7 ? ? 7  DE=7777  HL= 7 7 ? ?  SP=7? 7 7  LD SP , 7080H 
PC=7003 A=? ?  BC=77 ? 7  DE=7 7 ? 7  HL=7777  SP=7080 LD HL , 1234H 
PC=7006 A=7 7  BC=7777  DE=7 ? ? 7  HL=l234 SP=7080 LD BC , 5678H 

PC=70 1 7  A=DE BC=9ABC DE=5678 HL=l234 SP=707E POP AF 
8141 (RS-232) ........... . . . . . . . . . . . . . . . . . . . . . . . .  $ 75 


9'h )( 11 18 lb WHITE 3.000 ct. 
lb. WHITE 3,000 ct 

$27 95 
14'.le )( 11 18  $37 95 

8161 (IEEE 488) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 55 

PC=7019  A=56 BC=9ABC DE=l234 HL=5678 SP=7080 7 7 7  

N otice that the  EX  DE ,H  L wi l l  swap the contents of  the 
H L and DE registers (you can 't swap either H L or DE with 

8220 (TRS-80 Cable) . . . . . . . . . . . . . .. . . . .  . . . .  $ 25 


OKI DATA MICROLINE 82A . . . . . .  S 499.00 
OKIDATA MICROLINE 83A . . . . . .  $ 729.00 

Model Ill w/1 Tandon 48K . . . . . . . . . . . . .  $1599 00 
Boin units come w1tn 120 dey warran!y !•om MOS and usl! our MEMORY •nd DISKIT 
LNWBC) . To transfer 1 6  bit val ues to and from the BC register 

(that is, to dup l icate any register) , you m ust PUSH the $1995.00 
s 349.00
sADD-ON DISK DRIVES 

149.00 
TRS·BO. HEATH, IBM, APPLE, ZENITH source, then PO P into the destination. How cou ld you 

DISK DRIVES SOFTWARE

AT OR BELOW DEALER'S COST! TAS-80 Model t & I l lswap H L  and BC ? 
TAAXX-Model I & !II Complete • • • • • SPECIAL • 

* • * * •PUSH HL 
PUSH BC 

BARE TANDON POP HL 
Tl00-1 40 Track $209.00 

. . . . . . . . . .  S 79.95
r 
Correcting Feature $ 59 95 

I f  you were to enter a subroutine in which you had to 
. 

ACE MAIL for Hayes Smart Modem . . . 
19 50 

Seaman 77 Track sis . . . . . . . . . . . . . . . . . . .  $339.00 AIDS I l l  Data Management . . . .  . . . . . . . .  S 49 95 

NEW TANDON "THIN LINE" 8 INCH Mui Manager . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 89 oo
Label Command Argument 
848-1 Single Side . . . . . . . . . . . . . . . . . . . . .  $Ĩ99.00 Floppy Doctor I .  Ill . . . . . . . . . . . . . . . . . . . . .  $ 24.95 

848-2 Dual Side . . . . . . . . . . . . . . . . . . . . . . $499.00 Inventory • . . . . . . . . . . .  . . . . . . .  . • • . . . . . . $ 29.95SUB! PUSH AF 
APPLE Add-On Disk Drive . . . . . . . . . . . . . .  $359.00 Cash Register/BO . .  . .  . . . . .  . . .  . .  . . . . . .  . . S 29.95 


PUSH BC 
PUSH DE 
PUSH HL 

PUSH HL 
PUSH BC 
POP HL 
PUSH DE 
POP BC 
POP DE 

PC=700F A=DE BC=5678 DE=9ABC HL=l 234 SP=7080 
PC=70 10 A=DE BC=5678 DE=9ABC HL=l 234 SP=707E 
PC=70 1 1  A=DE BC=5678 DE=9ABC HL=l234 SP=707C 
PC=70 12 A=DE BC=5678 DE=9ABC HL=5678 SP=707E 
PC=7013  A=DE BC=5678 DE=9ABC HL=5678 SP=707C 
PC=70 14 A=DE BC=9ABC DE=9ABC HL=5678 SP=707E 
PC=70 1 5  A=DE BC=9ABC DE=l 234 HL=5678 SP=7080 
PC=70 16  A=DE BC=9ABC DE=5678 HL=l234 SP=7080 

PUSH HL 
PUSH BC 
POP HL  
PUSH DE 
POP BC 
POP DE 
EX DE , HL 
PUSH DE 

:;�;};Ria

THE NEW MICROBUFFER@ 
ACCEPTS DATA AS FAST AS 

YOUR COMPUTER CAN SEND IT 
MBP-16K Parallel . . . . . . . . . . . . . . . . . . . . . .  $1 59.00 

MBS- 6K Serial. . . . . . . . . . . . . . . . . . . . . . . . .  $1 59.00 

INTERFACE CARDS 

VERBATIM-Hard-Sectored D1ske1tes 
5'/•" 1 S/0Den 10-Sector (MD525-10) . . . . .  $2695 
5'1•" 2S/0Den 10-Sector (MD550-10) . . . . .  $39.95 
5'1•" 2S/4Den 1 0-Sector (MD557-10) . .  . . .  $51 50 

SUPPLIES 

HUB RING KIT for 5'1' disks . . . . . . . . . . . .  $10.95 

HUB RING KIT for 8" disks . . 
REFILLS (50 Hub Rings) . . . . . . .  . . . . . . . . .  $ 5.95 

CLEANING KIT for 5'!.'' drives . . . . . . . . . . .  $24.95

S't." Diskette Case . . . . . . . . . . . . . . . . . . . . . . .  $ 3.50 


. . . . . . . . . . . . . . . . . . . . . . .  S 3 95
8" Diskette Case 
5'!." File Bo)( tor 50 diskettes $24 95 
AVERY TABULABLES 
1 .000 3'h" )( 15/16 . . . . . . . . . . . . . . . . . . . . . . .  $ s 49 

3.000 3'h )( 1 5/16 . . . . . . . . . . . . . . . . . .  . . . . . .  10.95 


POP DE 
POP BC 
POP AF 
RET continued on page 3 9  
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COMPUTER CONNECTION 
New Toll Free Order Number 

Printer Stands 
E nd t he paper mess on 
your computer desk. Our 
pri nter stand al lows your 
paper to he fed from under 
the printer. ma king room 
for t he used paper t 11 stack 
ht'.hind t he pr int out of the way. A\·ailable wit h 
an opt ional rem!H" a hle shelf ( Shown) for easy 
com puter forms change. Available in Large 
si1e a lso. for M X- 1 00 a nd other large printer ust'.rs 
a lso. Also arnilable with center slot for bottom 
feed printers. 
Regular Stand ( 3000 1 0) 
Regular w shelf ( 3000 1  1 )  
La rge Stand ( 300020) 
Large w shelf (30002 1 )  
La rge w slot ( 300050) 

B.T. Hard Disks 

$29.95 
$44.95 
$34.95 
$49.95 
$49.95 

We wa nt you to have all t he power that you r  T R S
T RS-80 is capable. at prices t hat have other manu
fact urers cross-eyed ' These Five. Ten and Fifteen 
M egabyte units are easy to use. j ust plug them into 
the expansion buss of your M odel I or  M odel I I I .  
Comes complete with the fantastic DOS P L U S  4.0 
Operating System ! Available i n  configurations:  

5 Megabyte Fixed. 10 Megabytes. 1 5  M egabyte 
Fixed. Look at the incredible low prices 
of our systems' 
SYSTEM PRICING 
5 Megabyte Wi nchester Fixed Disk 
20 1 505 M odel I Version 
203505 M odel I l l  Version 
10 Megabyte Winchester Fixed Disk 

20 1 5 1 0 M odel I Version 
2035 1 0  M odel I I I  Version 
15 M egabyte Winchested Fixed Disk 

20 1 520 M odel I Version 
203520 M odel I l l  Version 
Add Sl0.00 shipping and handling 

$2399.95 
2399.95 

$2549.95 
$2549.95 

$2699.95 
$2699.95 

A'.'RfLABLE NOtt 
4 i'fhz 

x 

5 f'legatJytes
t:ndऱr 
S4  Voo 

Upgrade Kit 
Putting Disk d rives into your T R S-80 M odel II I 
will  turn it into the powerful computer it was 
designed to be. The B.T. Enterprises D I S K  
D R I V E  I N STA L L ATION K IT i s  easy to d o  and 
represents a substantial savings over the cost if 
d one by Rad io Shack. 

The kit  was designed to be insta lled by a non
technical person. a nd takes an average of 45 to 75 
minutes to complete. The only tools necessary are a 
phill ips a nd flat head screw d river and a pa ir of 
d iagonal cutters. No cutting of t races or soldering 
is necessary. The full instruction procedure was the 
topic of a feat ure in 80 U S  Magazine i n  the  
May.  1 982 issue. and was given high marks for 
ease of installation. 

KIT CONSISTS OF: 
• FDC I l l  B* M icromainframe Controller 

Board assembled & tested 
• Switching power supply 
• Disk d rive mounting brackets 
• All cables and hardware 
• I nstructions with d iagrams 
• Drives are optional 
* FDC I l l  C Board optional at additional cost 

supports 8 inch external d rives a nd extended 
density 5-Y. inch d rives ( d ual  headed and 80 
track) 

203 1 03 Disk U pgrade K i t  B Version 
w/ hardware $279.95 

203 1 04 Disk U pgrade K i t  C Version 
w/ hardware $309.95 

203 1  1 3  Disk U pgrade B. Version 
w / 2  40tk & 32K $799.95 

203 1 1 4 Disk U pgrade C Version 
w / 2  40tk & 32K $829.95 

203 1  1 5  Disk U pgrade C Version 
w / 2  40tk D H  & 32K $ 1  029.95 

203 1  1 8  Disk U pgrade C .  Version 
w / 2  80tk & 32K $ 1  029.95 

203 1  1 7  Disk U pgrade C Version 
w /  2 80tk DH & 3 2 K  $ 1  229.95 

203003 FDC I I I  B Controller Board 
Only $ 1 39.95 

203004 FDC I I I  C Controller Board 
only $ 1 69.95 

200500 Switchi ng Power Supply 
(3 voltages) $99.95 

2030 1 0  Controller Assembly K i t  $75.00 
2035 1 0  Controller Assy kit  

w / power S upply $ 1 74.95 
D H  - Dual Headed 

B. T. Enterprises New Toll Free Lines for 
JOB Carlough Road Dealer Inquires Welcome out of New York State 
Bohemia, N. Y. 1 1 716 Prices Subiect to change orders 
516 567 8155 (voice) N. Y.S. Residents A dd Tax 800 645 1 165 
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COMPUTER CONNECTION 

New Toll Free Order Number 11111111111111119mmmmm• 

. 
Connection-SO BBS State of the 
Art in Microcomputer Bulletin Board Programs 
for the TRS-80. Available for Mod I ( 1 0 1 000) or 
M od I I I  ( 1 03000) $ 1 99.95. 

4 Electric Pencil Ver 2.1.  This is 
the easiest to use word processor for the TRS-80 
M odels I/ I I I .  Easy to follow instruction manual, 
full documentation. Regularly $89.95 Holiday 
Special $59.95! 

Clear Disk Drive Cases -

ś1


Give your disk drives a modern look. Clear 

Plexiglass Case gives a c:;Iean look to your system. 

Regularly $79.95 Holiday Special $69.95 ! !  


Power Draw A super-easy screen d isplay 
generator. Allows you to save screens in Basic, 
Packed String, Load file, or / C M D  file. Give a 
professional look to your program. Regularly 
$39.95, H oliday Special $29.95 ! !  

·fiJ Dosplus 3.4 
Operating System 
You've read all about this incredible Operating 
System. With all its' features only the price could 
improve it. Sooo . . .  Holiday Special $79.95 ! ! !  
( 1 0 1 005) M odel I Single Density 
( 10 1 006) M odel I Double Density 
( 103006) M odel III  

M-Zal The most powerful Editor 

Assembler ever written. Full screen editing, linking 

loader, full macro suppprt and much more! 

H oliday special only ( 1 0 1 007) $99.95. 


Electronic Messenger completely · automated electronic mail program for the 
Model I I I. Transmitts and receives mail auto
matically. From a short note to a full disk ! The 
standard in Electronic Mail for all Computers 
( 1 030 1 3) $ 1 49.95. (Now only $59.95 ! ! ! ! ! ) 

Postman Mass Mailing 
System This Mass Mailing Package is 
without a doubt the most powerful mailing list 
program ever written ! Info-World . gave it a 4 
excellent (highest) rating! Reg\llarly $ 1 29. 95. 
Holiday Special $99.95 

l\l' Manufacturing Inventory 
Control A complete point-of-sale order 
entry system for TRS-80 Model I/ I I I  Includes . 
Invoice Generator, Billing Record Maintenance. 
Inventory Tracking, Production .of finished goods 
from raw materials, etc . . .  Fantastic! Regular 
$ 1 99.00, Holiday Special $ 1 49.00 ! !  

Pascal-80 The Fabulous Pascal-80 
Package by New Classics Software. Considered to 
be the best Pascal Package available for the 
TRS-80! Regular Price $99.95. Holiday 
Special ( 1 1 3008) $79.95 ! !  

Micro CashA point-of-sale Inventory 
Cash Register, and Accounts Receivable 
System for the TRS-80 M odel III .  Includes 
Invoice Generator and Inventory Control! 
Regularly $ 1 99.00 Holiday Special ( 1 03030) 
$ 1 49.95 ! !  

Super Utility A Must for all serious 
computer users. Allows ;you to repair damaged 
disk directories. boot tracks. etc. A real value at 
$79.95, but a holiday special at $39.95 ! !  

Uniterm A M odular Terminal rrngr;..rr· for 
both the M odel I & I I I .  Full Up and down loading 
capabilities with a 38K buffer in a 48K mackline! 
1 1  3000 $79.95. 

*All Holiday Specials End 1-15-83 ! ! !  
Postmarks after that date will not be accepted at these prices ! !  

B. T. Enterprises 
Bohemia, N. Y. 1 1 716 
516 567 8155 (voice) 

Ne.w Toll Free Lines for 
out of New York State 

Prices Suhjecr ro chanf!e
N. Y S. Residmrs A dd Tax. 

orders 

516 588 5836 (modeny ..B.T. Enterprises 1s a d1v1S1on of Bi-Tech Enterprises Inc. 

800 645 1 165 
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COM P UTE R 
A O F  

PO C KET CO R N E R  
S ET B I N OMIAL D I STR I B UTI O N  RO UTI N E S  

S. M. Zimmerman and L. M. Conrad 
Copyright © 1 982 Zimmerman and Conrad 

IND - used to c a l culate  the i n d iv idua l  proba b i l i t i es 

SUM- used to c a l c u l ate the cumulat ive probab i l it i e s .  
Q C  - used to c a l c u late  t h e  operat ing characte r i st i c  

curve fo r a samp l i ng p lan  
AOQ - used  to c a l c u l ate  the ave rage outgo i ng qua l ity 

curve for a sampl ing p lan  

This  set of fou r  routines in one program on the PC 1 from 
Radio Shack or PC1 21 1 from S harp al lows the user to 
calcu late the b inom ial p robabi l ity, the cumu lative binomial 
probabi l ity, the operating characteristic curve for the 
b inomia l  d istribution,  and the average outgoing quality for 
the b inomial. The program operates from a master menu 
from which the user  selects the routine needed. 

In all cases the output is  a tab l e  from which a graph may 
be d rawn with ease. The programs should be of maximum 
val ue to q ual ity control managers and engineers wh.o are 
res ponsi b le for the selection of attribute sam pl ing plans 
which use the binomial d istribution as its base. I ndustrial 
purchas ing agents and sales personnel  wi l l  also find the 
program wi l l  h e l p  them understan d  the sam pl ing plans they 
use in  the buyin g  and sell ing of industrial goods and goods 
for the U.S.  govern ment. 

The fou r  routines in the program are: 

You must type in your selection exactly as shown in the 
menu. I f  you enter anything else you wi l l  s imply be 
retu rned to the main menu. Let's select the alternatives in 
order to examine the resu lt. Type SUM and h it E NTE R. The 
next thing you wi l l  see is a question aski ng for the sample 
size being used. (As noted in  the theory section you are 
l im ited to a maximum val ue of 69) . 
SAM PLE S IZE ? 

The larger the sample size the more time is needed for 
our demonstration. We selected 1 0  because most binomial 
tables wil l  give you the result for this sam ple size, which 
means you can check the program resu lts against the 
tab les. Type 1 0  and hit E NTER.  

I f  you have a printer hooked up and running the resu lts 
wi l l  now be printed. If not, you wi l l  see the resu lts on the 
disp lay. Those Without printers wi l l  have to hit the E N TE R  
key to make the computer continue in  a l l  cases. The 

b f  a speci f i c  event . routines are al l  designed to prod uce tables which are best 
printed on a printe r. We wil l assume you either have a 
printer or know you must h it E NTER to make you computer 
continue when resu lts are displayed and not speak of this 
agai n. 

The resu lts produced are: 
TH E O RY and Some Program Notes 

The binomial equation is: 

n x ( n - x) 
c p ( 1 - p )  

x 


Where: 
C= n !  I ( x !  * ( n - x) ! )  Com b i nat ion  o f  n th ings taken 

x .  at a t i m e .  
P =  t h e  probab i l ity o f  the  event o f  i nte rest . 
n= the sample ·  s i z e .  
x= t h e  occurance of  t h e  event o f  i nte rest . 
n ! =  n * ( n - 1 )  * ( n - 2 )  . . .  1 
0 ! =  1 

This equation is used for al l  fou r  routi nes in o.ur program. 
The subroutine in l i nes 1 1  and 1 2  calcu lates the factorials 
needed. Note:The largest number  your  pocket com puter 
can handle is  69 ! (69 factorial 69 * 68 * . . .  * 1 )  which = 
places an upper l imit on the capabi l ities of the program. 

The subroutine in l ines 1 2  and 1 3  calcu late the binomial 
value  and sum to be used by all the routines. 

Running the Program 

Typing R; and hitting the E N T E R  key in the D E Finable or 
R U N  modes resu lts in the main menu being shown on the 
display: 

SUM I N D  OC AOQ? 

36 December 1 982 

SAM PLE S IZE  1 0. 

The objective of printing al l the input data as wel l  as the 
output information is so the question may be matched with 
the answer for futu re reference. 

The next question is: 

P ? 

To answer this question you must i nput the val ue of the 
probabil ity of occurence of the event of interest. I f  you are 
working with 1 0% defective material you type in 1 0. I f  you 
are working with a 1 .5 %  occurence of the number  of 
persons with blood type X in a given group, you type in  
1 .5 .  For  our exam ple assume we are working with 5 %  
defective material. Type 	5 and h it E NTER. 

The com puter now prints: 
P% 5 .  
SUM This i s  the type o f  chart be ing produced 
X P (X) This  is the t i t l e  of the col umns produced 

and asks the following question: 

X M I M  MAX I N C ?  

The value of X ,  the occu rence of the event in  the sam ple 
of 1 O,  may vary from 0 to 1 0.  You may wish to print al l  the 
resu lts or some subset. I f  you wish to see al l  the resu lts you 
in put O and hit ENTER,  then 1 0  and hit E N TE R ,  and then 1 



___ presents.
_ _____ __ 

͢ . . 

and hit E NTER. After com pleti ng this,  the computer will 
produce the fo l lowing resu lts: 

0 .  0 . 59873 
1 .  0 . 9 1 386 
2 .  0 . 98849 
3 .  0 . 99897 
4.. 0 .  99993 
5. 0 . 99999 
6. 0 . 99999 
7. 0 . 99999 
8 .  1. 00000 
9 .  1 . 00000 
1 0 .  1 .  00000 

When complete the computer wi l l  return to the main 
menu. Check the above resu lts against a binomial table 
and see how the close the resu lts are. Our resu lts matched 
most tab les we checked with some minor round-off error 
which is normal in this type of work. If you r tab le matched 
the fi rst number exactly and not the second (for X=1 )  
examine your  second value. I f  it is eq ual to . 3 1 5 1 2 ,  you r  
table i s  designed t o  produce individ ual resu lts not cumu la
tive as is our  first routine. Run I N D  for the same values of 
N ,  P, and the Xs and you wi l l  obtain the fo l lowi ng: 

SAMPLE SIZE 1 0 .  


P% 5 .  


X P(X)  

0 .  0 . 59873 

COMPASS SOFTWARE 


Here·s a Pair  of
Games of 

CAT and MOUSE! 
N I N E  MEN"S MORRIS has been around since 
the reign of Elizabeth I Here we present the 
game in its most generally accepled trad1llonar 
form- accorct1ng to Hoyle It s strategies of 
placement and cha e arͣ ? lassie 

BORIS olfers cl brand new var1at10b The addt
t1on ol a center square IO the trad1t1onal Morris 
board introduces a lhree·d rmens1onal element 
and a whole new game BORIS will test your 
power of v1suallzation as well as your nerve 

Available for TRS-80 MOdels I & Ill 
CASSETTE (16K. LVL II. Min.I . . . . . . .  S14.95 
DISK (32K Minimum) . . . S24.95 

Logophi les and Lexiphants 
B EWARE' 

wil l d rive you absolutely 

MAD 
What's YOUR Turn-On? 

•The challenge of a puzzle for one 

• A competition in words for 


up to eight 


H you love words and word games. this 
fascinating puzzlement wi l l  give you 
hour upon hour of fun 

Every Game Is D11ferent' 

Available for TRS-80 Models I & I l l  

CASSETTE (16K. LVL I I  Min.I . . . .  SI Z.95 

DISK (32K Minimum) . . . . . . . . .  S19.95 


1 .  0 . 3 1 5 12  
2 .  0 .  0 7463 
3 .  0 . 0 1 047 
4 .  0 . 00096 
5 .  0 . 00000 
6 .  0 . 00000 
7 .  0 . 00000 
8 .  0 . 00000 
9 .  0 . 00000 
1 0 .  0 . 00000 

Again check these .resu lts against the proper type of 
binomial table. 

The next two options are for the qual ity control person. 
You wi l l  be able to find tables or examples to check our 
resu lts in  the many qual ity control books which are 
available. 

An operati ng characteristic curve is a conditional proba
bi l ity plot of the probabi l ity of acceptance of a lot of 
material based on a sam pling plan , given the lot is of some 
specified q ual ity. For low percent defectives in the lot, the 
probabil ity of acceptance of the lot for any given plan is 
very high. As the percentage of defectives increases, the 
probabi l ity of acceptance decreases. Pur resu lts demonstrate 
this idea. 

Starting in  the main menu select OC, a sample s ize of 
1 0 , an acceptance number (X in our program) of 2, a 
min imum P of 0, to a maximum of 5 0  in steps of 5 and you 
obtain the fol lowing resu lts: 

. .  

All the THRILLS.  SPIL LS. ACTION 
and EXCITEMENT of a horse show YOU 
design your own events by selecting 
combinations of these nme courses 

1. The Big Keyhole 
2.3. The Little Keyhole 

The Rescue Race 
4. The Flag Race 
5. The Barrel Race 
6. The Slalom 
7. The Serpentine 
8. Cross Country 
9. Take Your Own line 

Up to six players nde the courses. com
pete against the clock and each other for 
points and the CHAMPIONSHIP' Th ree 

' 
levels of play let you progress to expert 
rider 

Keypad Requ,,ed 

Available for TRS-80 Models I & Ill

CASSETTE (16K. LVL II Ml$ . . • . . . . . $14.95 

DISK (32 Mlnlmu% . . . . . . . . . . . . . . .  $24.95 


Dealer Inquiries 
COMPASS SYSTEMS, INC. 

VILLAGE SQUARE CENTER. BOX 388 VISA & MasterCard 

Invited EAST HAMPSTEAD. NEW HAMPSHIRE 03826 A ccepted 

(603)329-5603 
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9 8 . 84964 

,0 . 00000 out going qual ity 

5 .  

1 3 . 55599  

2 .  73437 

SAMPLE SIZE 1,0 . which com pletes the calculation of the val ue of a s ingle 
X 2 .  T h i s  i s  C the acceptance numbe r .  binomial factor. 
DC Lines 1 5  through 1 9  are a co l lection of subroutines 
P% QC % T h e  hea d i ngs have change d . which read the data into the program. In l ine 1 5  the 
,0 .  1,0,0 . ,0,0,0,0,0 sam ple size is read in. In l ine 1 6  the min imu m ,  maxim u m ,  
5 .  and increment va lue of X i s  read i n  for the binomial 
1,0 . 92 . 98,0 9 1  
1 5 .  82 . ,0 1 964 
20 . 6 7 . 77995 
25 .  52 . 55928 
30 . 38 . 27827 
35 .  26 . 1 6073 
40 . 1 6 . 72897 
4 5 .  9 .  95596 
50 . 5 . 46875  

The p robabi l ity of  acceptance is OC % ,  the percent 
defective is P %. As P % increases, the probabi l ity of 
acceptance d e c reases. Thi s  is typ ical of operati ng charac
teristic cu rves. 

The last option i n  the menu is AOQ standing for average 
outgoing q u a l ity. The AOQ is a measu re of the qual ity 
leaving as a function of th e q ual ity com ing i n. The 
assu m ption i s ,  if a lot is rejected it is subjected to 1 00% 
inspection a n d  a l l  defective pieces are removed. The in put 
questions  are identical to the operating characteristic cu rve 
option. For  a sample of s ize 1 0  with an acceptance n umber  
of 2 for  percent defectives varying from 0 to 50% in steps 
of 5% the res u lts are: 

SAMPLE SIZE 1,0 . 

x 2 .  


AOQ 

P% AOQ % i n  thi s  case AOQ % is assumed to stand for  


distribution. In l ine , 1  7 the m i n i m u m ,  maxi m u m ,  and 
increment value of P is read in  for the OC and AOQ 
cu rves. In l ine 1 8  the val ue of X is read in for a l l  cu rves , 
and in l ine 1 9  the value of P is read in for the binomial 
cu rves. 

Starti ng in l ine  30 and run ing th rough l ine 3 6  is the 
routine which produces both the OC, operating character
istic cu rve and the AOQ, average outgoing qual ity cu rve. 
This series of statements uses the earl ier  noted subroutines 
for a l l  its in put and most calcu lations. 

Lines 40 thorugh 43 are used to calculate the binomial 
and sum of the binomial d istrib utions. 

PROGRAM LISTING : 

1 :  USING : INPUT I I  SUM IND QC AOQ? II ; E$ : S=,0 
2 : I F E$="SUM" THEN 4,0 
3 : I F E$= " 0C" THEN 3,0 
4 : IF E$=" IND" THEN 4,0 
5 :  IF E$=" AOQ" THEN 3,0 

6 : GOTO 1 

10 : F=l : I F Z<=l RETURN 

l l : FOR I=l TO Z : F=F*I : NEXT ! : RETURN 

1 2 : Z=X : GOSUB l,0 : B=F : Z=N : GOSUB 10 : A=F : Z=N · X : GOSUB 10 : C - F :  


Z= (A/ (C'''B) ) *P T X* ( l - P) T ( N -X )  
1 3 :  S=S+Z : RETURN 
1 5 : INPUT " SAMPLE SIZE 7 " ; N : PRINT " SAMPLE SIZE " ; N : RETURN 
1 6 : INPUT "X MIN MAX INC? " ; L , H , J : RETURN 
1 7 : INPUT "P MIN MAX INC? " ; L , H , J : RETURN 

0 .  
4 .  94248 

18 : INPUT " X? " ; X : PRINT "X  " ; X : RETURN 9 .  298,0910 . 
1 9 : I NPUT P? " ; P : PRINT " P% " ; P : P= . ,0 1 P : RETURN 

II ;1 5 .  1 2  . 30294 
ES ; II %"  : GOSUB 1 7PRINT " P% GOSUB 1 5 :  GOSUB 1 8 :  PRINT E$ 3,0 ::20 . : U=X : K=L 25 . 1 3 . 1 3982 

3 l : P= . ,0 1 K : IF P<=0LET S=l : GOTO 33 30 . 1 1 .  48348 
32 : FOR X=,0 TO U : GOSUB 12 : NEXT X 3 5 .  9 . 1 5625  
3 3 :  IF E$="0C" LET S=l,00S : PRINT K; I I  I I  ; USING #### . #####" ; S :40 . 6 . 69 1 5 9  

USING : S=0 : GOTO 35 4 5 .  
50 . 

4 . 48018  

An examination of AOQ % ,  the outgoing qual ity, ind icates 

34 :  T = 100SP : PRINT K ;  I I  II ; USING " #### . ######" ; T :  USING : S=0 
35 : I F K+J>H THEN 1 
3 6 : K=K+J : GOTO 3 1  

that one valu e  1 3 . 5 5 599% is greater than a l l  other  val ues. 
With i n  the l i m its of the accu racy of our  analysis it may be 
said that 1 3 . 5 5 5 99 %  i s  the average outgoing q ua l ity l im it. 

E XAMI N I N G TH E P R O G RAM 

The fi rst part of the program cons ists of the menu and 
l i nes which d i rect the flow of the program depending of 
the selected made from the menu.  Th is  section starts in  
l ine 1 and continues through l ine  6. S pecifical ly l ine 1 is 
the menu wh i le l i nes 2, 3,  4,  and 5 d i rect the program flow 
to other  parts of the program. Line 6 is a safety factor just 
in  case the user selects an option not avai lable in  the 
program. 

Lines 1 O and 1 1  are a subroutine which calcu lates the 
factorial of a number. In l i nes 1 2  and 1 3  is  the subroutine 

38 December 1 982 

40 : GOSUB 1 5 : GOSUB 1 9 : PRINT E$ : PRINT " X  P (X) " 
4 l : GOSUB 1 6 : FOR X=L TO H STEP J : GOSUB 12  
42 : I F  E$=" IND" PRINT X ;  II II ; USING "## . #####" ; Z : USING : NEXT 

X :  GOTO 1 
43 : I F E$=" SUM" PRINT X ; "  " ; USING "## . ##### " ; S : USING : NEXT 

X : GOTO 1 

S UMMARY 

The routines incl uded in this program are useful to 
those involved in qual ity control as an aid in  the selection 
and use of acceptance sampl ing for · attributes where the 
binomial  di stribution is the bas is  of the theory. The 
program al lows for accu rate and fast calcu lations of cumu · 
lative cu rves, ind ividual curves, operating characteristic 
curves , and average outgoing q ua l ity cu rves. 



JP 

MOD I/III SPEED MOD 

The only resource . you can't replace is TIME. PLUG IN A SPRINTER (by Holmes 
Engineering) and 

TRIPLE THE SPEED of your TRS-80 MODEL I OR MODEL 3. 

YES! A NEW Z-80B MICROPROCESSOR IS INCLUDED! 
YES! Special circuitry handles your slower memory chips. 

YES! Automatic switch down to "norm.al" for disk 1/0. 
YES! IT IS ABSOLUTELY FANTASTIC and only 99.50 COMPLETE!!  

Only the cream of the crop - - for you, from HACKS. 

SCRIPLUS v3.0 (by ROSTEK) is the software "patch" for SCRIPSIT (c) that lets you output 
control codes to CHANGE TYPE STYLES, UNDERLINE, etc. from within your text files. Written 
especially for the MX-80 but works fine with most any printer that accepts control codes. Makes your 
printer do all the tricks it was designed for. +DIR, KILL, MERGE, and MORE, WHILE IN 
SCRJPSIT (c). 
How many times have you wished? Here 'tiz ON DISK 39.95 

Need a SUPERFINE lowercase CHARACTER GENERATOR for your MOD I? KSG 
Technology builds 'em, and we've got one just for you. Beautiful lowercase -FULL DECENDERS -
All ofthe graphics, of course. INCLUDES the SPECIAL GRAPHICS for CHR$ (O)thru CHR$(3 I )  
omitted in  the later Radio Shack lower case chips. Ask for the CGA-2. You'll love it! Only 29.95 

Did you ever bomb a disk? SUPER UTILITY (by Kim Watt) WILL AUTOMATICALLY 
RECOVER BOOT SECTIONS. GAT TABLES, READ AND COPY PROTECTED MEDIA, 
TRANSFER FROM ONE DOS TO ANOTHER. SINGLE OR DOUBLE DENSITY, and on, and 
on, and on . . . .  You just wouldn't believe . . .  Includes a hundred and some odd vital functions. The 
BEST (no doubt!) and very, very highly recommended for ANYONE that uses a TRS-80 MOD I or 
MOD 3 with any kind of DISK and any kind of DOS. You just got to use it to realize what you've got 
here! The name "SUPER UTILITY" is a gross under-statement. One use can easily pay for the 
program. 48K required. Specify 35tk, 40tk or 80 tk media for your Mod I or Mod 3. Absolutely 
professional! You need this! Don't get caught without it. 74.95 

ALL HARDWAR E  Model I LowercaseTRS·BO is a Trademark of Tandy Coro 

DUALCASE 

UPPER/lowercase. full time 
from power-up; NO software; 
Standard typewriter keyboard 
operation (shift to 

· 
UPPER· 

CASE): Control characters can 
be displayed: 1 28 Total char· 
acter set plus full graphics. 

ELECTRONIC SHIFT-LOCK 

No extra keys or switches. Sim· 
ply tap either shift key. U P PER· 
CASE lock. normal shill un· 
locks. 

DE-B-B-BOUNCE At no extra cost 
(At your option) 

BLOCK CURSOR If you like (No chg) 
SWITCHABLE from key board 

"THE PATCH" is covered with a 

one year limited warranty on materi· 

als and workmanship. (Does void 

Radio Shack's 90 day warranty.) 

"THE PATCH" is a trademark of 
CECDATJNC. 

"THE PATCH" is compatible with 
any word processor, any DOS and also 
other languages which use ROM .sub
routines. Ass em bled and tested ...$ 1  27 .00 

"THE PATCH" unit plugs into the 
ROM sockets (does not replace existing 
ROM). Lowercase does require installa
tion of the extra video ROM (supplied 
with "THE PATCH"). 

Detailed instructions guide even the 
most i nexperienced owner to complete 
installation in about 30 minutes. 

-
WHEN ORDERING SPECIFY: 
"Mem Size" 0 "Memory Size" D 
And your choice of any/all options. 

To order, send payment plus $2.00 
shipping and handling. Texas residents 
add 5% sales tax/ 

WHEN ORDERING SPECIFY: 
"Mem Size.. D ··Memory Size" 0 
Any your choice of any/all options 

To order, send payment plus $2.00 shipping 
and handling. Texas residents add 5% sales 
tax. 

HACKS 
P.O. BOX 1 2963 

Houston, Texas 770 1 7  

National Distributors 

7 1  3-455-3276 

The pocket computer is a usefu l tool for these calcu la
tions, especially since large . m icrocom puters cannot be 
carried in one's pocket for such a task. 

Steven M. Zimmerman , Ph.D.  
Col lege of Business and Managements Stud ies 
U nivers ity of South Alabama 
Mobi le,  Alabama 36688 

PROG5A 	 LD 
LD 
LD 
LD 
LDDR 
CP 
J P  
DEC 
CALL 

H L ,  ENDVID 
DE , ENDVID - 1  
BC , 4,0,0H 
(HL) , A  

,02,0H 
Z , DOS 
A 
DELAY 

; La st l ocation in V i deo . 

; Last - 1  location  in Video . 

; Size o f  Video RAM . 

; Save character i n  Video . 

; F i l l  rest o f  Video . 

; Last character? 

; I f done , ex it .  


; Next character . 

; Br i e f  paus e .  


Leo M. Conrad PROG5A ; Re peat with next characte r .  
l magineering Concepts 
P.O. Box 9843 

Mobile,  Alabama 3 6691 -0843 • 


ASSEM B LY LAN G UA G E  F O R  B EG I N N ERS 

continued from page 33 

I mportant: note that the registers are PO Ped in  the reverse 
order from which they were PUSH ed. 

challenged you to re-write the display program so that 
the characters are displayed in reverse order. H ere is  the 
resu lting code: 
Labe l 	 Command Argument Comment 

ORG 52,0,0H 
VIDEO EQU 3C,0,0H ; Start of Video RAM . 
ENDVIO EQU 3FFFH ; End of Video RAM . 
DELVAL EQU ,05,0,0H ; De l ay value . 
DOS EQU 4,02DH ; DOS re- entry locat i o n .  

; F i rst character to save .  PROG5 	 LD A , ,0BFH 

DELAY 	 PUSH AF ; Save A reg i st e r .  

LD H L , DELVAL ; Get d e l a y  val u e .  


DELl 	 DEC HL ; One l es s  to count . 
lD A , H  ; Get MSB of count . 
OR L ; Mash the MSB and  LSB toget her . 
JR  NZ , DELl  ; I f  both aren ' t  ,0 ,  repeat . 
POP AF ; Done , get A bac k .  
RET 

END 	 PROG5 

52,0,0 3£ B F  2 1  F F  3 F  1 1  FE 3F  ,01 ,0,0 ,0 4  7 7  E D  BB F E  2,0 

52,0,0 CA 2D 4,0 3D CD IA 52 C3 ,02 52 F5 21 ,0,0 ,05 2B 7C 

52,0,0 B5 2,0 FB Fl C9 . . . . . . . . . . . . . . . . . . . . . . 


This looks very s imi lar to last issues program. There are 
two d ifferences between the programs. I n  this program , we 
start with a LO A,BFH (the last character). Then,  we DEC A 
and com pare for 2 0 H .  I n  this way, the character appear in  
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LPRINT" F (X )=" ; A ; "+" ; B ; " * 

reverse orde r. N eedless to say, this change wi l l  be very 
apparent. The other change is also sign ificant, but wi l l  not 
be visible. Vi d eo RAM wi l l  also be f i l led in reverse order 
(from the end to the beginn ing) .  It happens so qu ickly that 
it will look the same backwards or forwards. Why backwards? 
HL and DE p oint to the end of Video, and the instruction 
used is the LD D R  (Load on Decrementing Register) .  I 
suggest you verify this fact by substituting a D E LVA L of 
5000H. Run at this  speed, the Video wi l l  sti l l  appear 
"instantly" (even though the delay before the next character 
wi l l  be 1 6  t imes as great) . 

What next? Let's begi n to develop a strange program 
a word analy s i s  p rogram. What must the program do? 

(1) I n put a word from the keyboard (display whi le 
inputting) 

(2) Count and disp lay the characters 
(3) Add u p  the numeric value of the word (why not) 
(4) Disp lay the characters in H EX 
(5) Ask whether to q uit o r  get a new wOrd. 
Of course, we won't be able to write the program this 

month. I nstead ,  we can tal k about some of the problems 
we wi l l  expect to encounter. How do we i n put a word from 
the keyboard ? I n  this program , we wi l l  use 
ROM subrouti n es. The subroutine will "get" the word from 
the keyboard , d isp lay it to the video, and place it into a 
special buffer (that we designate) . Once the word is i n  the 
buffer, it i s  j u st "a bunch of numbers". So, i t  should be 

instruction) . The R register is continuously incrementing 
from O to 2 5 5 .  Therefor ,  at any given instant, the R register 
wi l l  contai n some byte. The only way to access the R 
register is with a LD to/from the accumu lator. Thus: 

Labe l 	 Command Argument 

LD A , R  ; Get the  cur rent R value . 

LD R , A  ; Set t h e  cur rent R value . 


I n  our  case ,  we want to get the r J rrent R value. H ow do 
we set a two byte variable delay? I n  the D E LAY subroutine ,  
you must: 

( 1 )  G et a Random number, 
(2) Put in  i n  H ,  
(3) G et another  random number,  
(4) save it  in L. 

H L  now contains a 1 6  bit random numbe r. Good l uck. N ext 
month , I wi l l  begin by presenting the " RAN DOM SC R E E N  
D ISPLAY" program. Then,  we wil l try our "WO RD ANALYSIS  
PROG RAM ". What better way to start the  new year ! 

Joseph Rosen man 
35-91 1 61 st Street 

• 

we see the result? Th e answer is ,  by using anoth er ROM 
subroutine. Is there a catch ?  You bet ! 

one of the 

The problem is, how to 

After we add the 

disp lay. 

we have 

character, then 

on the 

H ow 

register we haven 't 

F lush ing,  NY 1 1 3 67  

continued from page 20 

480 CLS : PR INT II 

490 PRINT " ACTION MENU " :  
OUTPUT MEN U ,  
I I  REGRESSION LINE 
500 IF AA$=" E" THEN END 
5 10 IF AA$="0"  THEN 210 

530 

PL$="0"  THEN SX=0 : SY=0 

520 I F  AA$=" N "  THEN 60 

540 IF AA$=" F" THEN 850 

560 

THEN HY=TY 
570 CLS : 
580 FOR I=l9 TO 125 : 
590 I=7 : 
(SY+I * ( HY - SY )/6) ; :  
600 I=- 1 :  
(SX+I* (HX - SX)/5)  ; :  

( ( F ( I )  - SY) / ( HY - SY) ) *37 : 
THEN SET ( E ,  F )  
620 NEXT : 
630 IF N0= - 5  THEN 770 

650 Q$=INKEY$ : 
660 IF H<>l 
670 J=0 : 

IF 
680 IF CP$="C"  THEN 720 

easy to add them up, right? Right ! 

characters up, we wil l  have a "binary" number  in  a register. 
We have to c hange it to ASC I I  before we can 
Guess what: there is no ROM subroutine to perform this 
magic for us (get out you r s l ide ru le) .  Once 
mastered the art of converting H EX into ASCI I ,  it should be 
easy to convert each digit i nto an ASC I I  
d isp lay it.  Consider: we wi l l  read i n  an ASC I I  string, take 
each byte (2 H EX digits) and display as an ASC I I  character. 
So, if we were to input an "A" (where A equals 41  H ) ,  we 
wou ld disp lay a "41 ". I n  order to get "a hand le"  
problem of p rogramming,  we wi l l  separate each task i nto 
subroutines. I n  this way, we wil l  create little "sub-programs" 
that cou ld  be used in othe r  programs you might write. 

Want to t ry someth ing  "com pletely d ifferent?" 
about this :  ( 1 ) Get a random number. 

(2) I f  the n u m ber  is not between 80H and O B F H ,  get 
another random number. 

(3) F i l l  the screen with that character (as i n  PROG4) . 
(4) Get two additional random numbe rs (any values) . 
(5) Use them as delay val ues in the de lay subroutine. 
OK, how am I supposed to do a l l  of that? Easy. F i rst, you 

should be able to determine whether  or not a nu mber is i n  
between two other  numbers ( it takes two separate C Ps) . 
Then, p lug it into PROG 4. To get a random number,  we 
have to play a l ittle trick. There is a 
discussed yet, the R register. R stands for Refres h ,  and i s  
used by the CPU to " keep memory accu rate ". The TRS-80 
uses Dynamic  memory (or D RAM) . Dynam ic memory m ust 
be " refreshed " period ical ly, or e l se  it "forgets". The Z-80 
refreshed memo ry in  an i nvis ible manner by us ing the R 
register (when it i sn 't accessing memory for any machine 
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NEXT 
FOR J=970 TO 1 0 1 5  STEP 9 :  

NEXT 
610 FOR I=l TO N : E=23+ ( ( X ( I ) - SX) / ( HX - SX) ) *93 

I F  H<8 THEN 660 

640 PRINT @22 , " PRESS ENTER TO CONTINUE"  ; 
IF Q$=" II THEN 640 

THEN 760 

PRACT I CA L  B U S I N ESS PRO G RAMS 

F ( X)=" ; A ;  "+" ; B ;  " '' x " :  I F  N0= - 5  THEN 
x II 

INPUT " PLOT , FORECAST , NEW RUN , 
END (P/F/N/0/E) " ; AA$ : IF AA$=" P "  THEN INPUT 

(1) F (X) = A+B*X ' (2) NONE I I  ; H 

IF AA$=" P "  AND H=l THEN INPUT " LEVEL OF LIMITS 2 ,  . . .  3"  ; L :  
INPUT " CONFIDENCE INTERVAL OR PREDICTION LIMITS (C/P)  " ;  CP$ 

550 INPUT " LOW POINT OR ORIGIN ( L/O) " ; PL$ : SX=BX : SY=BY : I F  

INPUT " H IGH POINT OR PROJECTION (H/P)  " ;  HP$ : HX= TX : HY= TY : 
IF H P$= " P "  THEN INPUT "PROJ ECTED X"  ; HX :  HY=A+B* HX :  IF TY>HY 

FOR I=4 TO 43 : SET ( l8 , I ) : NEXT 
SET ( I  , 43 )  : NEXT 

FOR J=64 TO 832 STEP 128 : I=I - 1 :  PRINT @ J ,  

I=I+l  : PRINT @ J ,  

: F=40 -
IF E>O AND E<l26 THEN IF F>O AND F<46 

ELSE 480 

S= (HX -SX)/ 10Ы : FOR X=SX TO HX STEP S :  


E=23+ ( (X - SX ) / (HX - SX) ) *93 : F=40 - ( (B*X+A - SY) / ( HY - SY) ) *37 : 

E>5 AND E<l26 THEN IF F>O AND F<45 THEN SET ( E , F )  




at This Country Needs 
Is A Good 5tt Cigar and 

Z DOS 
NEW 3 9 DOS 

-============================= MAIL ORDERS========================== 

-�---'-----�-'------�,..---- ---------------

J'=L 

1. 

### , ### . ### ### , ### . ### . ### , ### . ###" :  LPRINT USING 

860 LX=L *SE*SQR(l/N+(N*(X: XB) T2)/ZX) 
8J0 LL=L *SE*SQR ( l+l/N+(N* (X' XB) T2 )/ZX) 
880 F=A+B*X : FF=F - LL :  FX=F+lL : FA=F - LX :  FB,,;F+lX : PRINT 

''F (X)=" ; F :  PRINT "LOW CONF LIMIT=" ; FA , " UPPER CONF 

a $89.95 DOS! 
Announcing 	 from the makers of .MUL TIDOS 

Available for the Model I - S i ngle/Double density and Model Ill - Double Density. The Model I version w i l l  AUTOMATICALLY 
detect the type of double density hardware and self-conf i g u res to accommodate. No patches or special version req u i red to run with 
<he RSdooble deh•ity bo"d $ 95 	 '"Ψ ΩΪ�f.::i 

Has SUPERBASI C II With: Cross-Reference • Renumber • Global Editing 
Single Keystroke Commands • 41 K of Free Memory (Hot Damn!) 

THE FASTEST DOS I N  TOWN ! 
$3.00 ForCosmopolitan Electronics Corporation Shipping & HandlingVISA & MasterCard P.O. BOX 89 • PLYMOUTH, MICHIGAN 481 70 Michigan Residents WELCOMED Add 4% Sales Tax 

******** 
Foreign Orders Add S 1 0.00 	 C.0.D.  Orders Add $ 1 .50 - TECHNICAL INFORMATION -
For S h i pping & Handl ing 

* For Model I Orders Only * Cosmopolitan Electronics Corporation 
C/O VERNON HESTER Personal Checks Take Please specify Single. Double 

or.P Density. 42403 Old Bridge Road • Canton. Ml 48188 • "(313) 397-3126 2 Weeks To Clear 

NOW AVAILABLE FROM 

ABC SALES COMPUTER SHACK POWER SOFT BYTES & NAiLS SIMUTEK Computer Prod .. Inc. 
1 3349. Michigan Avenue ,1691 Easor:i 1'1500 StemrrlonS ExpressĖay 5i 1 0  6th Avenue 4877 East Speedway 

Dearborn. Ml 48126 Pontiac. Ml 48054 Dallas. TX 75229 Sioux City. IA 5 1 1 06 Tucson.·AZ 857 1 2  · 
( 3 1 3) 581 c2896 	 (313) 673-2224 (214) 484-2976 ( 7 1 2)· 27 4-2348 (602) 323'9391 

1-800-392-8881 1 -800-527-7 432 t -800-528- 1 1 49 

690 IF J=.0 THEN GOTO 750 	 LIMIT=" ; FB ,  " LOW PREDIT LIMIT=" ;FF , "UPPER . PREDICT LIMIT=" ; FX 
700 J;,,0 :  F=40 - ( (B*X+A+L*SE*SQR( 1+ l/N+( (N* (X- XB) T2) /ZX) ) - SY) 890 IF X<BX OR X>TX THEN PRINT " BEYOND DATA RANGE" ELSE PRINT
/(HY-SY) ) *37 : IF . E>5 AND E<126 THEN lF F>O AND F<45 THEN SET(E , F) 900 IF N0=- 5  THEN LPRINT" X =" ; X ,  " F (X) =B+A*X=" ; F :  LPRINT " LOW 
710 F=40 - ( (B*X+A- L*SE*SQR(l+l/N+( N* (X- XB) T2/ZX ) )  - SY) CONF LIMIT=" ; FA ; " UPPER GONF LIMIT=" ; FB : LPRINT " LOW PREDICT 
/{HY- SY) ) *3 7 :  IF  l>5 AND E<126 THEN IF F>O AND F<45 THEN LIMIT=" ; FF ; "  UPPER PREDICT LIMIT=" ; FX ; 
SET ( E ,F) 910 IF N0,;, - 5  THEN IF X<BX OR X>TX THEN . LPRINT "BEYOND DATA 
720 I F  J=0 THEN J=l :- GOTO 750 RANGE" ELSE LPRINT " " 
730 J=0 : F:o40 - ( ( B*X+A+L *SE*SQR(l/N+( (N* (X-XB) T2)/ZX) ) - SY) 920 GOTO 850 
/ (HY- SY)) *37 :  IF E>5 AND E<l26 THEN lF F>O ANDf<45 THEN SET ( E , F) 930 DATA 13, 2949 , 10 , 3106 ,6 , 4 134 , 5 , 3959 , 8 , 3 188 ,14 ,  3060 , 17 , 2287 , 
740 F,,;40 - ( (B*X+A - L  *SE*SQR( l/N+( (N* (X -XB) T2 )/ZX) ) : sY) 14 , 2386 , 9999 i  9999 
/(HY- SY) ) *37 : IF E>5 AND [<1 26 THEN ff F>O AND F<45 THEN 
SET ( E  , F) S UMMA RY 
750 NEXT . · Our program least 	 squares l inear regression analysis ,  
760 IF NO<>- 5 THEN 640 	 · with the addition of prediction and confidence l im its , can ·770 LPRINT " " make both an analytical and visual analysis. Our  goal was to 
780 E$=" ### , ### . ###" : FOR !=2 TO 43 : J=42 - I: IF I<43 THEN develop a program which could automatical ly calcu late a 
LPRINT USING. U; (SY+J*(HY, SY)/39) ; : least squares regression l ine,  determine the pred iction
790 FQR X=0 TO 127 STEP 6 l imits, and the confidence l imits and then p lot the picture 800 ff POINT (X ,l) JHEN LPRIN.T " * " ; ELSE LPRINT " " ;  of the resu lts on either the TRS-80's cathode ray tube or ·  
810 NEXT x: lPRINT " " :  NEXT I printer.
820 FOR I=0 TO 6 : G (I+l)=SX+I*  (HX - SX) / 5 :  NEXT 

830 E$=" ### , ### . ### ### , ##Ii . ### ### , ### . ### Steven M. Zimmerman , Ph.D. 


College of B usiness  and Management Stud ies 
E$̭ G( l ) , G (2) , G (3) , G  (4) , G ( 5) , G (6f. Un iversity of South Alabama 
840 LPRINT " SIGMA LIMITS USED " Mobile,  Alabama 36688 ; L :  GOTO 640 
850 PRINT " INPUT X & LIMIT , F (X)=A+B*X LOWER UPPER 9999 

INPUT X, L :  Leo M. ConradTO STOP" ; : IF X=9999 THEN 480 

l magineering Concepts 
P.O. Box 9 843 
Mobile,  Alabama 3 6 6 9 1 र0843 • 
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pause  unt i l  an ENTER i s  h i t .  

CO LO R COM P UTE R  CO R N E R  

Joseph Rosenman 
This Month: E DTASM+ 

Final ly,  a review of the Radio Shack E DTASM+ package 
for the Color Computer. Fi rst, the particu lars: 

Name : EDTASM+ 
Cat # :  26·  325б 
Pr i c e :  $49 . 95 
Format : ROM Pack 
Requ ires : Any Color  Computer . 
Disk compat i b l e :  Probably not . 

/WE 

This  ROM pack i ncludes three separate programs: 
1 )  Editor, 
2) Assembler, 
3) ZBUG (monitor) 

you 

The Editor 

and Z B U G  Monitor 
to the cassette tape, or generate machine code i n  memory 

it can be examined or executed). fo generate (where 
machine code on cassette, type: Any fi lename. The options 
avai lable for assem bly are: 

/AO 
/IM I n  memory : Generate machi ne code i n  memory .  
/LP L i ne Pr int e r :  Send l i st i ng to the l in e  p r i nter . 
/MO Manua l origi n :  Al low the code to determine where it 

w i l l  be l ocated . 
/NO No obj ect : Don ' t  generate obj ect code . 
/NS No Symbo l :  Don ' t  gene rate a symbol tabl e .  
/NL No Listing :  J ust assembl e ,  don ' t  generate . any l isting . 

an error occurs i n  assembly ,  

Object code is another  name for mach ine code. A symbol 
table is a l isting of all of the symbols and labels used in the 
program (with thei r associated values) . It is also possible to 

monitor program that i s  connected to the 
" + " in E DTASM+). ZBUG 

source code 

in memory, execute it, 

Wait on Error : Whenever 

The ed itor al lows to col lect l ines of assembly 
language text, and to edit or change these l ines. E DTASM +  
al lows assembly source code (and assem bled machine 
code) to  be saved or read in  from cassette tape. What 
commands are available from the ed itor? · 

A Assemb l e :  Assemble  the source cod e .  


c Copy : Dupl i cate a sect ion of  source code . 

D Delete : De l ete a l i ne (s )  f rom the source cod e .  


E Ed i t :  · Mod i f y  a port ion of  a s i ngle  l i n e .  


H Hard pr int :  Print a range of  l i nes t o  t h e  l i ne pr inter . 


L 
N 
p 
Q 
R 
T 
W 
Z 

Insert : I nsert a l i ne (s) i nto the source cod e .  


Loa d :  Read i n  a source code f i l e  f rom t h e  cassette . 

Numbe r :  Renumber the source cod e .  


Print : Display a range o f  l ines t o  t h e  CRT . 

Qu i t :  Return to BASIC . 

Repl ace·: Replace a l i ne ( s) in the source code .  

Typ e :  P r i nt a range of l ines without numbers to the LP . 

Write : Save a source code f i l e  to the cassette .  

ZBUG : Enter the mac h i ne l anguage monito r .  


A l l  o f  the above commands are invoked by t h e  s ingle  
letter, usual ly fol lowed by an  argument (such as  a range of 
l ines, or a fi le to read or write) . Each command has a short 
descriptive paragraph in the manual. I n  addition to being 
able to collect and edit assembly language source text, the 
E DITOR can collect BAS I C  soun::e text (the editing com
mands are more powerful then those in BAS I C) .  

Assembler 

Assem bly source code col lected by the ed itor (or read in 
from cassette tape) is stored in  the ed itor buffer. The 
assembler is invoked by the "A" com mand. (By the way, an 
Assembler is a program that converts assem b ly language 
source code into mach ine language. Each mnemonic in the 
assembly language source code is converted i nto a single 
mach ine language command.) Several options are available 
to control or modify the assembly process. I n itial ly, there is 
a fundamental choice to be made: generate machine code 

cause the assembly l isting to pause by typing the sh ift-@ 
sequence (and continue by typing E N TE R).  

Z B U G  

Z B U G  i s  a 
Ed itor/Assem bler program (the 
bridges the gap between assembly language 
and machine language. ZBUG wi l l  a l low you to modify a 
program (previously assembled) 
single step it, etc. ZBUG will also al low you to save and 
load memory images (containing your program) to/from the 
cassette. The c::om mands in  ZBUG are: 

B Byte mod e :  Display a l l  code as bytes . 

C Cont inue : Cont inue f rom a breakpo int . 

D Display :  Disp lay a l l  of the breakpoi nts .  

E Edit : Return to edit  mod e .  


G Go : Execute (at the spec i fie( address) . 

H Ha l f - Symbo l i c :  Display mnemonics as symbo l s ,  arguments as 


numbers .  

L 
M 
N 
0 

P 
R 
S 
T 
TH 
U 
W 

Input mode:  Dete rm ines the number  base  ( radix) for  i nput 
values ( e ither Octal , . Decima l ,  or  Hexadecima l )  . 
Load : Get a memory i mage f rom cassette tape . 
Mnemonic mod e :  Display a l l  code in d isassembled  format . 
Nume r i c  mode : Display a l l  code as numbers . 
Output mode : Determi nes the number base ( radix) for 
output val ues . 
Program : Saves a memory image . to cassette tape . 
Register : Display a l l  register contents . 
Symbo l i c :  Display a l l  code as symbols  (opp .  of numer ic)  . 
Type : Display a range of code/numbers .  
Type hard : Print a range of  code  on the LP .  
Transfer : Move a b lock o f  cod e .  
Word mode: Display values as 16 bit  quant it ies .  
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X Breakpo i n t :  Set a breakpo int at the spec i f i ed address . 
There are  8 breakpo i nts ava i l ab l e  (0 - 7) . 

Y Yank : Remove a spec i f i c  breakpo i nt .  
I Display : Display tḫ code at add ress preceed i ng the / .  

mcd i fy a rgument : Used to mod i fy ̯nly the argOment o f  an 
assemb ly language statement . 

ZBUG is a reasonably powerful mon itor. One particularly 
nice feature of the E DTASM +  package is the fact that al l  
three sections are available at the same time. You can 
col lect a program,  assemble it, test it, re-edit it, re
assemble it, re-test it, etc. , without ever needing to reload 
it. WAR N I NG:  Runn ing a program with bugs might scramble 
any (or all) of memory. I f  this happens, the Color Computer 
cou ld "crash". If it crashes,  your only recourse i s  to power 
down , wait for thirty seconds, then power up again. 
Anyth ing you hadn 't saved wi l l ,  of course, be lost. You 
should note that this is a normal situation, and not due to a 
flaw i n  the design of the Color Computer. Whenever you 
work with assembly language, you run the risk of acciden
tal ly having the computer "do someth ing terrib le." The 
proper course of action is to save any sign ificant changes in 
you r  source fi le. Since I 'm on the subject, Radio Shack D I D  
leave someth ing off of the Color Computer. The reset 
button is a "soft" reset: it goes inside and tel l s  its internal 
operating system to fix things up. This soft reset can 't help 
when doing assem bly language work, since you have 
completely taken control away from the OS. Therefor, we 
need a " hard" reset - which wou ld  force the mach ine to 
go from scratch. The only way to do this on the Color 
Computer is to power down - pause - power u p. ZBUG wi l l  
also al low n umeric calcu lation ,  base conversion , logical 
operations, etc. 

This E DTASM+ includes a 68 page reference manual. 
This manual is reasonably complete. In add ition to describ- ·  
ing the Ed itor, Assembler,  and ZBUG, the manual incl udes 
information on interfacing with BASIC programs, and includes 
a 6809 · machine mnemonic reference table., Whi le the 
examples provided were pertinent, I felt that the reference 

manual would have benefitted from a more l iberal distribu
tion and ranges of exam ples and test programs. 

Evaluation 

On the whole,  I found this to be a surprisingly good 
package. The program is more expensive then most Color 
Computer software packages, but I believe you are getting 
your  money's worth in  this case. I f  you are going to work 
with assem bly language, I recommend that you get the 
6809 Assembly Language Programm ing book reviewed in 
the last issue. Radio Shack mentions a book on 6809 
Assembly Language program ming by Wil l iam Barden. I have 
been unable to find a copy to date, but I wi l l  review the 
book when it is avai lable to me; 

Presented below is a modified version of th e fi rst sam ple 
program presented in the E DTASM+ man ual. This . program 
us.es the entire video display ( rather then just the lower 
half) , and fi l l s  the display with all of the displayable 

. characters (not just OF9) . Note that the program includes a 
delay subroutine (to pause in between screens). You can 
increase or decrease the delay by adding or removing cal ls 
to the delay routine. 

(See program listing on page 62.) 

Note that the mu ltiply in the WAIT subroutine is meaning
less, it j ust wastes time. 

It is with some regret that I must close this issue with a 
sad note. This wi l l  be the last regular colu m n  on the Color 
Com puter that I wi l l  be writing. I wi l l  continue to prepare 
Color Computer "specials"from time to time. I also wi l l  be 
continuing to write other "spec"ials"for Computron ics. The 
time that I 've had available for this column has been 
seriously l imited by ever increasing responsibi l ities. So, 

. good l uck .to al l of you Color Computer users ! 

J oseph Rosenman 

35-91 1 61  st Street 

Flush ing, NY 1 1 3 6 7  • 


Model I & Ill 
External Mini Disk Drives DISCOUNT TRS 80™ 

· CompuAdd Corp. 
l 30 1 0  Research Blvd . 


Suite 2 18  

Austin, Texas 78750


1 -(5 l 2}-250- 1 489 


ORDER NOW 

TOLL FREE 


• Tandon TM 1 00- 1 Bare Drive $ 1  99 
5 1/4 ", single sided, 40trk, 48tpi. Capable of single or double density Free 
recording making it fully compatible with TRSBO™ Model I or Ill. Shipping 

• Tandon TM 1 00- 1 w/chassis & pwr supply $ 249 
Fully assembled silver chassis with external card edge connector for Free 
easy cable installation. Shipping 

• Tandon TM 1 00-2 Bare Drive $ 2 79 
5 1/•", double sided, 40trk, 48tpi. Capable of single or double density Free 
recording making it fully compatible with TRSBO™ Model I or Ill. Shipping 

• Tandon TM 1 00-2 w/chassis & pwr supply $ 3 29 
Fully assembled silver chassis with external card edge connector for Free 
easy cable installation. Shipping 

How to order - Order by calling CompuAdd Toll Free on 1 -800-53 1  -5475 (if outside of Texas) or 1 -5 I 2-250-1 523 (if in Texas). You can also order by mail. 
Orders may be charged to a MasterCard or Visa account or paid b y Cashier's Check or Money Order. We do accept personal checks - allow JO days for check 

_processing. We pay shipping and handling on orders delivered 1n continental U.S.A. Add 5% sales tax if Texas resident. 


All hardware has a' Limited 1 20 Day Warranty. TRS 80 is a Trademark of Tandy Corp. 
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135  IF OP=- 1 THEN I=B : GOTO 130 

' JR 

' CALL 

c , 7  

c 

$ - 8  
0235H 
(HL) , A  

Z , $+35 

Z , $+4 

CHAN G E  BA U D  RATE S O N  SYSTEM TAPE S 

(Model 11 1 Only)


Kenneth R. Meyer 

We Model 1 1 1  users are easi ly spoiled by the fast 1 70 DATA 1 4 , 7  ' LO 

0296H 
when we get a new program is qu ickly rerecord it at the 180 DATA 205 ,  53, 2 ,  119 ,  35 ' CALL 0235H 
higher rate - except when it i s  a SYSTEM tape. Oh how ' LO (HL) , A  
frustrating it is to load a SYSTEM tape and watch tho:oe ' INC HL 
slowly b l inking asterisks. This program will solve this 185 DATA 1 3  ' DEC 

- I JR 

CLOADs that the 1 5 00 baud gives us. The first thing we do 1 7 5  DATA 205 , 1 50 ,  2 ' CALL 

problem (wel l  most of the time). Z , $+4 190 DATA 40 , 2  
When you run this program it wil l  prompt you to ready 195  DATA 24 , 246 I JR 


the tape that contains the SYSTEM program that you want 200 DATA 205 , 53 , 2 , 1 1 9 , 35 ' CALL 

to copy; after you hit  E NTE R this program wi l l  copy the ' LO 
SYSTEM program i nto memory. Then the program wi l l  I INC HL  
prompt you t o  ready the (possibly different) tape where 205 DATA 184 ' CP 

I 
B 

you want the system tape copied at the high baud rate. Be 210 DATA 40 ,  33 JR  
sure that you don't record over your original copy! Then 
the program wi l l  repeat the prompt to record so that you 
can make several backups. 

There is one problem. S ince both this program and the 
SYSTEM program much both be in memory at the same 
time,  some very large SYSTEM programs cannot be copied 
on a 1 6 K mach ine. The adventure program suppl ied with 
your  subscription to Computronics is an exam ple of such a 
large program. One. way to help this problem without 
rushing out and buying more memory is to compress this 
program as you type it. I disp layed the machine program so 
that each DATA statement corresponds to a s ingle mac.h ine 
opcode or a logical group of opcodes for debugging 
reasons. You may place several nu mbers in  one DATA 

2 1 5  DATA 205 , 53 , 2 , 1 1 9 , 35 

220 DATA 79 
225 DATA 205 , 53 , 2 , 1 1 9 , 35 

230 DATA ·205 , 53 , 2 , 1 1 9 , 35 

235 DATA 205 , 53 , 2 , 1 1 9 , 35 

240 DATA 13 

' CALL 
' LO 
' INC 
' LO 
' CALL 
' LO 
I INC 
' CALL 
' LO 
' INC 
' CALL 
' LO I INC 
' DEC 

0235H 
(HL) , A  
HL  
c . ͤ 
0235H 
(HL) , A  
HL 
0235H 
(HL) , A  
HL 
0235H 
(HL) , A  
HL 
c 

statement. J ust be sure that you keep the order corect and 245 DATA 40 , 2  ' JR Z , $+4 
carefu l ly  proofread the data. The program given below i.s $ - 8250 DATA 24 , 246 
a s imple BAS I C  driver program that creates two mach ine 
language subroutines using the PO KE  statement. The first 
subroutine is  contained in  the DATA statements 1 60 to
280,  is POKEd into the array R E ,  and reads the SYSTEM 
program into memory. The secon.d subroutine is contained 
in  the DATA statements 290 to 3 9 5 ,  i s  POKEd i nto the 
array WR, and writes the SYSTEM program to your  tape. 
The SYSTEM program is copied into the space reserved for 
the array S P. When you are fin ished entering this program 
keep changing the dimension of SP unti l  you get the largest 
array you r  machine wi l l  hold. (Do NOT change the 
d imensions of RE or WR). 

255 DATA 205 , 53 , 2 , 1 1 9 , 35 

260 DATA 2 4 , 21 5  
265 UATA 205 , 53 , 2 , 1 1 9 , 35 

270 DATA 205 , 53 , 2 ,  1 1 9 , 35 

275 DATA 205 , 248 , 1 
280 DATA 195 , 1 54 , 10 
285 DATA - 1  

' CALL 
' LO 
I INCI JR 
' CALL 
' LO 
I INC 
' CALL 
' lD 
I INC 
' CALL 
' JP 

0235H 
(HL) , A  
HL  
$ - 39 
0235H
(HL) , A
HL 
0235H 
(HL) , A  
HL  
0 1F8H 
0A9AH 

100 CLS : DEFINT A - Z  
105 A=0 : B=0 : C=0 : 0=0 : OP=0 : MS=0 : LS=0 : R$=" " :  !=0 : J=0 : K=0 : Z

0A7FH290 DATA 205 ,  127 , 10 
! =0 295 DATA 6 ,  120 ' LO B ,  120 

1 10 DIM RE (55) , WR ( 55) , SP ( l2900) 
1 1 5  A=VARPTR (RE(0) ) :  B=VARPTR(WR(0) )  
120 C=VARPTR (SP(0 ) )  
1 2 5  I=A 

300 DATA 14 ,7 ' LO C , 7  
305 DATA 205 , 1 35 , 2  ' CALL 0287H 
310 DATA 126 , 205 , 100 , 2 , 3 5 ' LO A, (HL) 

' CALL 0264H 
130 READ OP ' INC HL  

315  DATA 13  ' DEC 
140 IF OP=-2  THEN 40 5 320 DATA 40 , 2 I J R  
145 POKE ! , OP 325 DATA 24 ,  246 I J R  $ - 8  

' LO 1 50 I=I+ 1 330 DATA 126 , 205 , 100 , 2 , 35 A ,  (HL) 
155  GOTO 1 30 
160 DATA 205 , 127 , 10 
165  DATA 6 ,  120 

' CALL 0264H
' CALL 0A7FH I INC HLI LO B '  120 335 DATA 184 ' CP B 
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At the same t ime, take advantage of another price 

Verbatim 525 .01 5112" diskettes 

304 E lati Street 
D ata Resou rces • D enver, Colorado 80223 

340. DATA 40 , 33 	 I J R  Z , $+35 
345 DATA 126 , 205 , 100 , 2 , 3 5 	 ' LO A ,  (HL) 

' CALL 0264H 
' I NC H L  

350 DATA 79 	 ' LO C , A  
355 DATA 1 26 , 205 , 100Ь 2 , 35 	 ' LO A ,  (HL )  

' CALL 0264H 
I INC HL 

360 DATA 126 , 205 , 100 , 2 , 3 5 , 126 , 205 , 100 , 2 , 35 
' LO A ,  (HL)  
' CALL 0264H 
' INC H L  
' LO A ,  (HL)  
' CALL 0264H
I INC HL 

365 DATA 1 3 , 40 , 2 , 24 , 246 	 ' DEC c 
I J R  Z , $+4 
' J R $ - 8  

370 DATA 126 , 20 5 , 100 , 2 , 35 	 ' LD A ,  (HL)  
' CALL 0264H
I INC HL 

375  DATA 40 , 2 1 5  	 I J R  Z , $ - 39 
380 DATA 126 , 205 , 100 , 2 , 3 5 	 ' LO A ,  (HL)  

I CALL  0264H 
' INC HL 

385 DATA 126 , 205 , 100 , 2 , 3 5  	 ' LO A, (HL)  
' CALL 0264H 
I INC HL 

390 DATA 205 , 248 , 1  ' CALL 0 1 F8H 
395 DATA 201 ' RET 
400 DATA - 2  
405 MS=A/256 : POKE 1 6527 , MS 
410 LS=A - MS*256 : POKE 16 526 , LS 
4 15  INPUT "What baud  rate is the o l d  tape (H/L) " ; R$ 
420 IF R$<>"H "  AND R$<> " L "  THEN 4 15  
425  IF R$="H "  THEN POKE 1 69 1 3 , 1 :  ELSE POKE 1 69 1 3 , 0  
430 PRINT " Pos it ion  tape , press p l ay , then press any key" 
435 IF INKEY$=" " THEN 435 
440 D=USR(C) 
445 D=D - 1 
450 IF D>O THEN Z ! =D - C+l ELSE Z ! =(65 535+D) - C+l 
455 PRINT : PRINT " F i l e  copied into  memory" 
460 PRINT " F i l e  n ame : " ;  
465 FOR I=C+l TO C+6 : PRINT CHR$ (PEEK(I ) )  ; :  NEXT 
470 PRINT : PRINT " Entry address : " ; 256*PEEK(D) +PEEK (D - l )  
475 PRINT " F i l e  l e ngth : " ;Z !  
480 PRINT 
485 MS=B/256 : POKE 1 6527 , MS 
490 LS=B - 256*MS : POKE 1 6526 ,LS 
495 INPUT "What baud rate do  you want f o r  new c o py ( H/L ) " ; R$ 
500 IF R$<>" H" AND R$<>" L" THEN 495 

specia l :  

TH E LNW80. 

ONCE YOU F I N D  IT,TH E REST IS EASY. 


You 've heard about the L N W80. I t's  the new 
microcom puter from L N W  Researc h, and it works 
harder than even the T RS80. But  f ind i n g  one 
h as n't been that easy. N ow, D ata Resources 
bri ngs you another f irst: a ready su pply of LN W80s. 

The LN W80 l ets you r com puter perform l i ke the 
world's most sopt)ist icated m i c rocomputers. Its 
4 M  Hz, Z80A CPU characteristics more than double 
your computer's orig i n a l  process i ng speed . It 
comes co mplete with double dens ity control ler, 
color and b/w, h i g h  resolut ion grap h i cs featu res, 
standard R5232 Port and 48K Ram. And the 
LN W80 i s  fu l ly com pat i b l e  with a l l  TRS80 Model  I 
software, g iv ing you the w idest avai lable software 
base to go with you r  new performance capa
b i l it ies . 

TRS·80 

LNW80 Model I l l  

Processor 4.0 M HZ · 2.0 MHZ 
Level II Basic l nterp. yes Level I l l  
TRS80 Model l 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 
N u meric Key Pad 	 yes yes 
B/W G raphics , . 1  2 8  x 48 yes yes 
H i-Resolution B/W G raphics. 480 x 1 92 yes no 
H i - Resolution Color Graphics ( R G B), yes no 

384 x 1 92 in 8 Colors 
Warranty 	 6 Months 90 Days 

Compare these features: 

Now compa re our price - just $1 495;00, in· 


eluding a free monitor with the first f ifty orders 

received. A l l  orders are s h i pped free. 

505 IF R$="H "  THEN POKE 16913  , 1 :  ELSE POKE 1 69 1 3 , 0  
510 PRINT " Pos it ion  tape , press record , then press any key" 

$25.95 per box of 1 0  
515 IF  INKEY$=" " THEN 5 1 5  plus a free l i brary case* with each of our first 
520 D=USR(C) 200 orders *(minimum order 2 boxes). 

525 PRINT " F i l e  c op ied "  Call toll free to order 800/525·8394 or 800/525-841 9 

530 INPUT"Do you  want  to make another copy ( Y/N) " ;  R$ Visa, MasterCard checks and money orders accepted. 

535 IF R$="Y"  THEN 510 : ELSE IF R$<>"N "  THEN 530 
540 END 

Kenneth R. Meyer 
1 3 1 4  A u lt View 
C i ncin nati , O H  4 5 208 • 

(303) 698- 1 263 
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I N Vl-S I B LE PAS SWO R D S  

The password , " H E LLO", is assigned in l ine 3 1 .  Now if 

FO R TH E TRS-80 

Jake Siepert and Brett Hobbs 
I n  t h e  1 930s, prohibition made t h e  sale o f  alcohol ic 31 B$="HELLO" 

beverages i l legal. To counter the problem, speakeasies, 
places where one could go to buy i l legal dri n ks,  began 
popping up all over America. The only problem was, in 
order to get inside the door of one of these establ ishments, 
you needed to know the password. 

N ow in the 1 980s, microcomputers are flood ing the 
market featuring a wide range of software, from business 
appl ications to personal fun and adventu re., This presents a 
minor problem. H ow oo you regulate the use of these 
various system s ?  The answer: Password ing. N ow only those 
who know the password can run you r programs. 

Thanks to the article, " U n l istab le  Lines for the TRS-80" 
by Pau l Tiernan,  which appeared in  the  December 1 98 1  
issue of Creative Computing, the idea to password a 
program and then ma:<e the password u n l istable came to 
be. ( N ote: this program is adapted to work with TRS-80 
Level I I ,  Models I and I l l ) .  

For those of you who may have missed Pau l 's article, he 
outl ines a way to generate invisible l ines . . .  let's review: 

1 .  Type in the program l ine that you want to hide (the 
l ine must have fewer than 1 1 5  characters) . 

' 2. List the l ine you intend to make i nvisible,  and check 
to see that it contains the correct information. 

3. Count thਪ number of characters in the l ine,  including 
the l ine number and all spaces in the l ine. 

4. Enter the edit mode by typ ing E D IT ( l ine #) and 
pressing E NTER. Type X to display the entire l ine and move 
the cursor to the end of the l ine. 

5 .  Type : REM, then type the same number of characters 
that you just counted in step 3 ,  p lus five more, adding to 
the end of the program l i ne. These can be any characters, 
because they' l l  never be seen again - just be sure to count 
correctly. 

6. Press the S H I FT and UP ARROW keys s imu ltaneo\.]sly. 
7. Type the number correspond ing to the number you 

counted in step 3, p lus 5 (th is number won't appear on 
screen as you type it) , then press the backspace key. 
(Example: if you counted 3 1  characters and spaces in step 

press backspace. This 

! ' 

to the end of  the 

can e l iminate a b lan k 

example of how that can be done: 

1 PRINT '' PASSWORD PLEASE" 
2 INPUT Z$ 
3 X$=" HELLO" 
4 I F  Z$=X$ THEN GOTO 10 
5 IF Z$<>X$ THEN GOTO 1 
10 PRINT " HELLO , WHAT IS YOUR NAME?" 
20 INPUT A$ 
30 PRINT "WHERE DO YOU LIVE?"  
40 INPUT B$ 
50 PRINT " IT ' S  VERY GOOD TO MEET YOU , " 
60 PRINT A$ ; " FROM " ; B$ 
70 PRINT "GOOD WORK , YOU BROKE THE PASSWORD ! "  

N ow, using the i nstructions given above, make l ines 1 
through 5 of this prog'1m un l istable,  then l ist the program. 
When the program is d isplayed on the screen ,  only l ines 
1 0  through 70 wi l l  be shown. Lines 1 through 5 wil l appear 
for an instant, but they are erased so qu ickly that the 

3, you type the number 3 6 , then 
shou ld  place the cu rsor right behind the " M "  in REM. If it 
doesn't, type X and go back to the beginn ing of this step.) 

8. Again type the num ber you typed in step 7, then 
press the C key, but don't press ENTER yet

9. Start press ing the backspace key, and keep pressing 
it u ntil the cursor "wraps around" 
preceding l ine (Note: wrapping the cursor up to the edge 
of the last l ine is an addition to the procedu re described 
by Pau l  Tiernan. By doing this, you 
l ine of space when the program is l i sted on screen.) 

1 0. N ow press ENTER. You can run or l ist the program 
as m uch as you l ike ,  and you ' l l  never see the h idden l ine. 

N ow let's take a look at a s imple program and see how 
it can be passworded, then make the password statement 
d isappear when the program is l i sted on the screen. 
10 PRINT "THIS PROGRAM IS PASSWORDED" 
20 PRINT " PASSWORD PLEASE" 
30 INPUT A$ 
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40 IF A$=B$ THEN GOTO 60 
50 IF A$<>B$ THEN GOTO 20 

II60 PRINT II GOOD WORK ! 

you were to enter this program and l ist it, the password 
would appear just as you entered it, s ince every l ine  of the 
program is shown. Let's make line 3 1 ,  the password 
instruction statement, un l istable. 

1 .  List l i ne 3 1 .  You ' l l  find there are 1 3  characters and 
spaces, so add five to 1 3  for a total of 1 8. 

2. Type E D IT 3 1  and press E NTE R. You are now in the 
edit mode, so press X to l i st the l ine and get the cursor to 
the end of the l ine. 

3 .  Type : REM 1 2 34 5678901 2345678 
4. Press the S H I FT and U P  ARROW keys simultaneously. 
5. Type the number 1 8  and press the backspace key 

once. 
6. Type the number 1 8  again fol lowed by the letter C. 
7 .  Press the backspace key until the cu rsor wraps 

around to the end of the preceding l ine. 
8. Press E NTE R and LIST the program. 

You r  l isting ori the screen wi l l  now 
except l ine 3 1  , which contains the password 
Type R U N  and test your program, and you ' l l  
without e; 1tering the password assigned in l ine 
program wi l l  not run .. You have just gained control of your 
programs, and can regu late their use. 

display everything 
statement. 

f ind that 
3 1  , the 

As with any system ,  there are ways to beat the game. If 
your  TRS-80 has a printer you can l ist the program and al l 
the l ines wi l l  appear on the printout, because the printer 
cannot erase over itself. There is also the remote possibi l ity 
that someone might guess the l ine number of you r  hidden 
l ine and use the E D IT mode to reveal that l ine. This merely 
means you have to be a bit more selective as to how you 
password your  program. If you want, you can make the 
enti re password sequence un l istab le. The fol lowing is an 



SO L UTION , 

unsuspecting wi l l  never notice. I f  you want to make the 
password sequence even more di ffi cu l t  to f ind, don't 
program it  on  consecutive l i n es. H ide  the password ing  
throughout the program on  any  u n u sed address l i nes. 

As you can see (or maybe we should say as you can 't 
see) the i nvis i b le  password and its uses are as extensive as 
you want them to be.  

J ake S iepert 
Rt. # 1 ,  Box 4 
Rexburg,  I daho 8 3 440 

B rett H obbs 
2 3 3 0  Cal ico 
I daho Fal l s ,  I daho 83402 • 

B EG I N N ER'S CO R N E R  

contin ued from page 24 
interest ing  of any I 've come across. Each explai ns someth ing 
about bas ic  that the other  left  out or  descr ibed poorly. For  
example ,  the H e iserman text doesn 't  d i scuss much on 
str ing packing. ( For you beginners ,  th is  is a means of  
putti ng graphic characters into a stri ng variable. The purpose 
is to a l low for fast graphics.) Barden points out that the 
fastest su brouti ne  for graph ics involves us ing  the PR I NT 
routi ne. I f  you poke the graphic characters i nto a string and 
then  P R I N T  the stri ng  variab le ,  you can  approach mach ine  
language smooth n ess i n  an i mation. The best  exam ples of 
the use of this tech n ique is in the work of Leo Christopher
son,  who,  I be l ieve,  d iscove red the techn ique itself. 

S ince my d i scuss ion of these books,  there is one more 
text I wou l d  recommend.  ( Do you bel ieve this guy ?) M y  
reason for recom mending i t  is  that i t  covers a topic that the 
others don't  cover. They each talk about mach i ne code and 
basic programming  tech n iques fo r the TRS-80 Level 1 1  

machine,  but none of them discuss the d ifferences between 
the Model  I and the Model  1 1 1 .  The basic tech ni ques may 
be u n iversal. H owever ,  i f  you want to do some fancy work,  
there are t imes when you should be carefu l  where you 
PO K E  around.  

The text is ca l led Fast BASIC: Beyond TRS-80 BASIC by 
George a:nd Thomas G ratzer. L ike the Rosenfe lder book, 
there is a program disk avai lable ( I  haven 't gotten it yet) 
that contains a BAS I C  mon itor that al lows you to watch 
your  machine do its th i ng. The text also points out the 
d ifferences in  specif ic ROM locations that you m ight want 
to use in  you r transit ion from BAS I C  programmer to 
mach ine  language and BAS I C  programmer. 

I don't  th ink  that th is  text is perfect. I f ind some of the 
explanations too short and often feel as if  they were not as 
complete as they cou ld have been. That ' s  why I 'm glad 
that havi ng other  texts on s i m i lar  subjects is possi b le and 
not a l l  that expe ns ive. 

I t ' s  u n fortunate that no one has written the perfect text 
on the BAS I C  ROM or on BAS I C  for the TRS-80 for all the 
Radio S hack mach ines. In the sam e way, no one has 
written the perfect text for those in  the m idd le  of 
programmer growi ng  pains ,  that is, between BAS I C  and 

con tinued on page 60 
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PE RT - A P LA N N I N G A N D CO NTRO L TE CH N I Q U E  

C. Brian H oness 
PERT (Program Evaluation and Review Technique) was 

created in the late 1 950s, d u ring the development of the 
Polaris Ba l l istic M issi le,  by the management consu lti ng firm 
of Booz, Al len and Hamilton. As a planning, communication, 
control and reporting tool , PERT has been cred ited with 
bringing the Polaris to combat read iness over two years 
ahead of the original schedu le. Several offshoots and 
variations of PERT have evolved,  inc luding LESS, PACT, 
RAM PS, and PERT/COST. CPM (Critical Path Method) is  
another s imi lar planning and control tool. 

The PE RT N etwork 

After the objective of a project has been clearly specified, 
a PERT "network" can be d rawn. The network is a pictorial 
representation of all the interrelationships of activities and 
events that comprise a project. The val ue of having a 
network is clear, when other methods of schedu l ing and 
planning are examined. For example,  one of the widely
used graphic d isp lay schedu l ing techniques is the Gantt 
Chart, which usual ly has a time scale running along the 
horizontal axis,  with the rows of the chart representing 
machines,  departments, or some other d ivision of the 
faci l ities which are necessary to do the job. The Gantt 
Chart can reveal whether sufficient resources and capacity 
are available to handle the work load an d help determine 
whether the work load is  equal ly d istributed among depart
ments or machines. H owever, the Gantt Chart m ust be 
continual ly updated by hand; and jobs 

interrelationships 

cases to 

methods of 

del ineation of the 
project, PERT 

continuous 

It is also 

effect of 
avai labi l ity of 

more com
l ike ly to 

l tool 
a 

be fol lowed by a path of activities which leads back to that 
same event, i .e., no looping. A short description is p laced 
in each event e l l ipse, together with a "C"  or an "S" ,  
depending upon whether "Completed " or "Start" applies 
to the event. Figure 1 i l l u strates a section of a PERT 
network, showing several events and activities involved in  
fabrication , wiring and assembly of  a product " Q". 

F ig .  I 

After completion of the d rawing of the network, t ime 
estimates are made for al l  of the activities. There are 
several rules which help you arrive at " u n biased" time 
estimates, and when these rules are fol lowed, each activity . 
yields a group of three time estimates: 

1 .  t(o) (optim istic time) which is the length of t ime 

often m ust be 
reschedu led without the interrelationsh ips among them 
being read i ly apparent. 

Although it provides information on 
among activities, the PERT network has not rep laced the 
Gantt Chart. In fact, it is common in  many 
transcribe PERT In formation into a Gantt-type of d isplay 
chart. Th is  is  usual ly done for the benefit of people who 
are not fami l iar with network displays or with the format of 
the computer output of a PERT program . .Since PERT deals 
only with the time constraint and does not consider such 
other constraints as qual ity or quantity, it is understandable 
that PERT shou ld  be integrated with other 
control and planning, which consider these other constraints. 

I n  addition to providing a pictorial 
interrelationships of activities making u p  a 
provides a method for getting timely and 
progress reports, which can help identify potential problem 
areas where remedial action may be requ i red. 
possib le to use PERT for the s imulation of the effects of 
various alternative decisions which may be under considera
tion. This al lows management to study the 
alternatives upon program deadl i nes. The 
computers to process PERT networks faci l itates such study. 
In addition, PERT suppl ies estimates of the probabi l ity of 
successfu l ly meeting dead l ines. The larger and 
plex projects are, the greater are the benefits 
result from PERT. I n  summation , PERT can be a usefu
in al lowing management to organize existing data into 
more meaningful form for immediate use. 
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It is obvious that networks can be d rawn for a project in  
varying d egrees of  detai l .  For  th i s  reason , a "skeleton 
network" is usual ly d rawn fi rst. The skeleton network 
disp lays the overall logic of the project and serves as a 
basis  u pon which to expand into greater detai l .  On the fi rst 
try, it would be extremely difficult to d raw a detai led 
network for a complex project l ike bui ld ing a com puter. A 
skeleton network can contain events that wou ld later be 
expanded into many hundreds of events, and the overal l 
logic of the project cou ld be disp layed. 

In PERT, an "event" is defined as being a specific instant 
of time, either the start or the com pletion of a task, whi le 
an "activity" is the work that is  requ i red to accompl ish an 
event. In the PERT network, an event is represented by an 
e l l ipse, and an activity is represented by an arrow. The 
computer program being used wi l l  specify the way in which 
events and activities are to be numbered,  and various rules 
and methods for the form ulation of the basic network wil l 
prevai l .  It is common practice in PERT to work backwards 
through the network, since it is usual ly easier to think  of 
the work that precedes an activity than it is to th ink of the 
work that fol lows a particular activity. I t  has also been 
found that it is easier to work backward along a path that 
involves physical activities, such as instal l ing, making, or 
fin ishing an object, and then to add the more abstract 
activities l i ke designing, ordering, and training. 

There are several ground rules for handl ing the events 
and activities in a network. Each activity m ust have a 
predecessor and s uccessor event; no activity may start unti l  
its predecessor event is com pleted; and no given event can 
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4 - 5 - 9 

4 - 5 - 9 
5 . 5  

required if no compl ications  or unforeseen difficu lties arise. 

2. t(m) (most l ikely time). which takes into consideration 
normal circumstances and some al lowance for some unfore
seen delays. 

3. t(p) (pessimistic t ime) which is the length of time 
required if u n usual com pl ications or unforeseen difficulties. 

One  of the ru les P E RT users sometimes use assigns a 
rule-of-th u m b  probabi l ity to both t(o) and t(p) such that 
there is only one chance in 1 00 that the activity can be 
accompl ished in less than t(o) and one chance in 1 00 that 
the activity will take longer than t(p) .  Sym bolical ly, p(T + 
t(o) ) 0.01 and p(T - t(p) ) 0.01 .== 

The th ree lengths of t ime thus obtained are entered on 
the network d rawi ng in the particular un its of time being 
employed (hours, days, weeks ,  etc.) , as in Figure 2.  

4 5 5 . 5  9 
t ( p)t(o)  t (m) t(a)  

F ig. 4 

currently some equipment there, which won't  be used with 
the new system. The new system wi l l  req u i re d ifferent 
suppl ies (paper, ribbons,  diskettes, etc.) and wi l l  also 
require a phone l ine for off- premises data coll ection, and 
tie-in to another system. You prepare a l isting of the tasks ' · 
to be accompl ished (in no particular order) : 

1 .  Purchase software package 
2 .  P urchase su pplies 
3 .  Purchase hardware 
4. I nstall hardware 

Fig .  2 

There is one time estimate which must be calcu lated, 
and this is  the "expected t ime" (or "average time") 
sym bolized by t(a). The expected time is a weighted 
average of the optimistic t ime, the most l ikely time,  and 
the pessimistic time, and is  customarily calcu lated using 
the fol lowing formula: 

= t (o) + 4t ( m) + t ( p) 

t ( a )  6 


The t(a) t ime is placed under the corresponding activity 
arrow in the network (Fig_ 3 ) .  

5. Test hardware 
6. Modify software package 
7. Test system 
8. I nstall new furnishings 
9. Paint room 

1 0. I n stall new phone equipment 
1 1  . Remove old system 
1 2 . l ntal l new power system 

The P E RT network in its early stages may be d iagrammed 
as in  Figure 5 .  

(See Figure 5 o n  page 50.) 

Figure 6 shows the network after the t ime estimates . 
have been entered. Note also that the events have been 
replaced by numerical codes. for easier handl ing in  the 
computer program. 

Fig. 3 

We can d iagram the various t ime figures as Figure 4 ,  
with t h e  distribution being a " beta" d istribution,  and using 
example times, t(o) , t(m) , and t(p) , or 4 - 5 - 9 ,  and t(a) 
computed as: 

4 ( 4 * 5 ) + 9 33=t ( a )  
= 6 = 5 . 5  

F igure 4 ind icates that the area u nder the curve is 
d ivided i nto two equal parts by the 5.5  t(a) l ine and 
therefore, that the probabi l ity is 0.5 that the activity wi l l  
require more time than 5 . 5  and also 0.5 that the activity 
wil l  not requ ire more time than 5 . 5  units of time. 

PE RT Example 

Suppose you've decided to i nsta l l  a new computer and 
software system in a room of your  home or office. There is 

(See Figure 6 on page 50.) 

F igu re 6 also i nt rod uces two new concepts: ( 1 )  dummy 
activities and (2)  the critical path. A dummy activity, l ike 
activity 1 30- 1 4 0 ,  represents no work expenditure. It is only 
inserted to help maintain the logic of the n etwork. S ince 
every event el l ipse is identified as starting something or 
completi n g  something, the network wi l l  be more easi ly  
understood if the starting  point and com pletion point of an 
event can each be identified. S ince the start of an activity 
which is not represented by a start e llipse is that point in  
t ime immediately fol lowing the completion of  the p redeces
sor event, it is often not necessary to show both of these 
instantaneous points in  time. H owever, if the logic of the 
interrelationships,  and the ease of understanding the 
network can be improved by the i nc lusion of dummy 
activities, such dummy activities wi l l  he lp avoid confusion 
and there by show a truer d escription of the project tasks. 
In this case,  the event numbered 1 30 (com plete system 
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Fig.  5 

testing) corresponds with the completion of the project, 
but the inclusion of event 1 30 with the d u mmy activity 
1 30-1 40 maintains the logic of the network, The alternative 
method wou ld be to e l iminate event 1 30 and assign the 1 
2-3 t ime time estimates to activity 1 20-1 40. 

The critical path is simply the longest path though the 
network. The critical path in this exam ple can easi ly be 
determined by inspection ,  using the t(a) t imes, We first 
look at the longer of the 20-30-50 and 20-40-50 paths. 
Using the longer, we next d etermine the longer of the 1 0
20-50-60-80 and 1 0-70-80 paths, and proceed _i n l ike 
fashion unti l  the critical path is identified, by using the t(a) 
times in each case. 

Three additional figures must next be calcu lated; the 
earliest expected time, T(E) , the latest aHowable time T(L) , 
and the S lack time. The earliest expected time is the time 
when an event can be expected to be com pleted, and 
amounts to the sum of the expected times (t(a)) which 
precede it,  with the longest t(a) being used where there is 
a choace, s ince an event cannot be achieved unti l  al l of 
the preceding activites are com pleted. The latest al lowable  
t ime is that time by which an  event m ust be ach ieved i f  
the project is to  be completed on schedu le. The slack time 
for any path is the d ifference between the time scheduled 
for the project and that which is needed for the path. S lack 
tan be positive or negative, and is positive if the time at 
which the final event of the path occurs is a lime earl ier 

50 December 1 982 

1 - 2 - 4  
2 . 16 

2 - 3 - 4 


3 


3 - 4 - 6
4 . 16 

F ig .  6 

than the project completion date. The slack is negative if it 
is a path with a longer time than the com pletion date. 
(Note that the path with the most negative slack is the 
critical path.) 

For the exam ple, we wi l l  assume that the scheduled 
completion time for the project is 30  days. After performing 
the necessary calcu lations,  Figure 6 can be transformed 
into the tableau shown in Figure 7. 

(See Figure 7 on page 52.) 

The calculation of the latest al lowable t ime, T(L) O ,  is 
done in  a manner opposite to that of the T(E) calcu lation , 
in that the t(a) for each activity is subtracted progressively 
starting from the schedu led com pletion date, or the T(E) of 
the ending activity, if there is no T(S) . This process 
continues back to the activity for which the T(L) is desired. 
Where there are two or more paths, the lower figure is 
used. 

For an exam ple of a T(E) calcu lation,  suppose we 
wanted the T(E) of event 60. We sum the t(a) 's for the 
activites preceding event 60,  using the longest t(a) time 
where there is a choice. Activity 1 O - 20 t(a) 2.83.= 
Activity 20 - 5 0  necessitates using the path through event 
40, so we would add the t(a) of activity 20 - 40 (7.83) and 
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COM PUTER SHOPPER, the n ew buy, sel l ,  and t rade 
publication, is  ready to help you with the latest infor
mat ion on personal ,  smal l  business and large-system 
computers ,  accessor ies and software.  

Each ad-packed issue is  f u l l  of bargains you are 
looking for .  Inc luded are ads f rom i ndividuals 
th roughout the U n i ted States who are sel l ing their 
good, p re-owned equipment j ust so they can t rade-up 
to new equipment coming on the m a r ket . 

But ,  COM PUTER SHOPPER ' S  bargains won ' t  be 
you rs unless you subsc. ribe.  This usefu l ,  money
saving publ ication can become you r way to com
mun icate with other buye rs,  sel lers,  and t raders all ove r the nation. 

Whether you are a hobbyist or  a part-t ime user ,  COM PUTER 
SHOPPER wi l l  put you in  touch with the nationwide computer 
m a rketplace in  time for you to take advantage of bargain oppor
tuni t ies.  

Have something to sel l? A COM P U T E R  SHOPPER subsc r iber pro
bably wants to buy i t .  

Looking for a part ,  component or  even a complete system? A 

COM P U T E R  SHOPPER subsc riber p r obably wants to sel l  i t .  

COM PUTER SHOPPER is T H E  marketplace f o r  anything in  com
puters and is  read by thousands of people who are ready to buy. 

COMPUTER SHOPPER offers a unique format in which classif ied 

1 2  cents a word 
ads are categor ized for  fast location of speci f ic  items. Combining 
this with low individual ad rates 

makes it the ideal place for buyers and sel lers to com
municate. And, i ts mix of individu a l ,  dea l e r .  and 
manufact u r e r  ads enable subscr ibers to find what 
th\')Y want at the best pr ice possible 

COMPUTER SHOPPER wil l  work for you in  other 
ways , too. I f  you are iust t h i nking about getting i nto 
computers,  i t  can help you learn p r oduct avai labi l ity 
and pr ices before you make a decis ion.  And . through 
the t imely ads, COM PUTER SHOPPER wi l l  keep you 
abreast of changes in  the ma rket which could c reate 
ba rgain opportunit ies for  you 

BUT COM PUTER SHOPPER cannot work for you un less you 
subsc r ibe.  

Want to look us over f i rst? We' l l  g ive you your f i rst  issue F R E E  
a n d  then b i l l  you f o r  t h e  next 1 2  I f  you are not convinced COM
PUTER SHOPPER suits your need s .  i ust write " cance l "  on the in
voice and return 1 1 .  

A n d .  t o  l e t  COM PUTER SHOPPER start working f o r  y o u  r ight now. 
with a paid subscr iption we · 1 1 also give you a F R E E  c lassif ied ad to 
sel l  your pre-owned equipment or to f ind equipment you want 

If you don ' t  need to use the f ree c1ass1f 1ed ad now. use 1 t  anyt ime 
dur ing you r subscr ipt ion 

Subscr ipt ion $1 '.J/ye a r .  1 2  issues plus your f i rst f ree one. Bank 
ca rds accepted. Money back gua rantee 

The Nat10nw1de Marketplace tor Computer Equipment 
comPUTSR Sl-IOPPSR 

P 0 Box 23 • Titusville, Florida 32 780 

Telephone 305-269-32 1 1  


Mas terCharge or VJSA orders only, call TOLL FREE 800·327-9920. 




- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

.. 

I 
90L l0 

80/60 

60 ̥0 
50̧̦ 0 

/20 

20 -10 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -ta TE 

- 0 . 83 
2 . 00 -0 . 83 
4 . 1 6 7 :  16  28 . 00 
3 . 1 6 28 . 00 - 0 - ̤3 

100 90 

80 

70 10 

J0 20 

5 . 16 
3 . 16 3 . 16 

4 . 1 6 
3 . 16 
2 . 00 2 . 00 1 7 .  50 
4 . 1 6 16 . 50 
2 .  50 
2 . 00 

16  
5 . 00 

2 . 00 

the t(a) of activity 40 - 50 (2.5).  The t(a) of activity 50 - 60 
is 4.1 6 ,  and these fou r  figu res wou ld  sum to 1 7. 3 3 ,  which 
is the figure recorded in  the T(E) colum n  and the event 60 
row of Figure 7) 17g Suppose further, that the T(L) of event 
60 is desired. The sum of the t(a) times from event 1 40 
back to event 60 is subtracted from T(S) (30) . Th is equals: 
30  - (2.0 + 3.1  6 + 5 . 1 6 + 3 . 1  6) = 30 - 1 .3 5. = 1 6.5 which 
appears in the T(L) column and the event 60 row of Figure 

The information calcu lated and del ineated to this point 
can now be used to determine the probabi l ity of meeting 
the scheduled date. To recap briefly what has been 
calculated; the expected time t(a) d ivided the probabi l ity 
d istribution into equal parts with one half of the area under 
the beta curve on each s ide and therefore a probabi l ity of 
success of 0.5 . I f  we sum the t(a) 's along the longest path 
in the network (the critical path) , we get the earl iest 
expected time T(E) of the project, which has a 0.5 
probabil ity of being met. It is extremely doubtfu l  that a 
certain proj ect wou ld have a schedu led com pletion date 
that coincided with the earl iest expected time of the end 
event. Therefore, the probabi l ity of m eeting the schedu led 
date wou ld not be the 0.5 probabi l ity, but some other  
figure. The P E RT user can f ind  out this probabi l ity. 

To determine this probabi l ity, we wil l  make use of. the 
fact that the probabi l ity d istribution of T(E) for a project 
which has many activities b approximated in P E RT by the 

-0 . 83 

-0 . 83 

-0 .83 
- 0 . 83 
2 .  50 

- 0 . 83 
2 .  50 

-0 . 83 

250 240 4 
250 230 10 
250 220 
250 210 
240 200 16  
240 190 10 
240 120 12 1 5  21  
230 180 1 5  24 
220 170 10 16  
210 200 
210 160 
200 1 50 
1 90 140 
180 130 
1 70 130 
160 130 10 14  20 

. 150 130 
1 50 120 
140 120 
130 1 10 14  22 
120 1 10 

T(E) 

30 30 . 83 

Successor Predecessor Sue- Pred e 
event event to tm tpcessor cessor 

event event to tm tp TL Sl ack 
2 3 
2 50 0 0 0 . 00 30 . 8 3  30 . 00 
1 2 4

-140-. 130 
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12Ś1 10 

30 . 83 30 . 00 1 2 3 
3 3 520 . 8 3  3 4 6 
3 728 . 83 1 2  ----100 2 3 5 
4 61 10 10 2 3 4 3 . 00 3 . 00 23 . 83 20 . 83 

2 3 4 3 . 00 6 . 1 6 24 . 83 18 . 66 
1225 . 66 24 . 83 100-80 3 5 8 
521. 83 16 . 66 2 3 5 
0 0 0 
2 2 5 

12 16  26  

19 . 66 1 5 . 50 70 1 2 4 2 . 1 6 
20 . 50 1 9 . 66 2 3 5 

1 2 3 
3 4 6 
2 2 5 

2 3 

1 5 . 50 
21 7  . 33 

3 4 613  . 1 6 1 2 . 33 
2 4 59 . 83 12 . 33 

7 . 83 10 . 66 9 . 83 
50/ 30 
40 3 7 

3 5 8 
1 1 2 
2 3 5 

7 . 83 10 . 33 3 5 7 
1 3 4 2 . 83 2 . 83 

t 
 9Critical  
5 8 14path 

F ig .  7 
F i g .  1 1  

assuming the scheduled time, T(S) , i s  30 days, and we 
already know that T(E) is 3 0.83 days. This information can 
now be transferred to a s imple normal d istribution graph, 
such as Fig. 8 ,  to provide an ind ication of the problem in 
visual form. 

7. 

Statistical Computations 

F i g .  10 

The problem now becomes one of calcu lating the shaded 
area on Fig. 8. We have several form ulae which make use 
of the standard deviation (u) of T(E) and the variance (u2) . 
The basic formula can be stated as fol lows: 

u =  T(S) - T(E)
u(Iu2) 

where: 
T(S) = sched u l ed completion  t ime 

T(E) = earl i est expected time 

Iu2 = sum of the variance of the activities on the critical path. 
normal d istri bution. We wil l  therefore be concerned with 

(or  other paths be ing considered) . normal ization of our parameters so that we can use the 
normal distribution. To continue with the example, we are u(Iu2) = standard deviation of the sum of the variances 
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p 

p 

ī 

50 

[ t ( p) - t ( o) ] 2 
= 

243 

But a, above, cannot be calcu lated as yet, because we do 
not know Ia2. 

To find the variance, a2 , we use another PERT form ula: 

t ( p) t ( o) 2a2 = [ ] 

for each activity on the path, and then sum to get: 

t ( p) t ( o) 2Ia2 = I [ ] 
The calculations for the example are: 

1cc esso r Predecessor 
event event to tp tp to (tp·  to) 2 

140 130 0 0 0 0 
130 120 3 2 4 
120 
100 

80 

100 
80 
60 

2 
3 
2 

5 
8 
5 

3 
5 & 
3 

9 
25 

9 
60 3 6 3 9 
50 40 2 5 3 9 

courses of action. If it is very low, the probabi l ity of 
meeting the schedule date is  so low that the critical path 
time m ust be shortened. If it is very high, the l ike l ihood of 
meeting the schedule date wi l l  be so h igh that a firm may 
want to consider uti l izing some of the projects resources 
elsewhere in the firm on different projects. There is  no 
fixed range of acceptabi l i hK
robabi l ity. Perhaps the acceptable range might l ie between 
probabil ity figures of 0.2 5 and 0.30 at the low end, and 
0.60 an d 0.65 at the h igh end. Beyond these figures, it 
cou ld be suggested that a shortening of the critical path 
time be investigated for the low probabi l ity case, or a 
moving of resou rces to other uses for the h igh probabi l ity 
case. 

The course of action chosen should not depend only 
upon the probabil ity of meeting the schedule date. This is 
because it i s  possible to have a low probabi l ity figure in  a 
case when the t ime estimates are qu ite certain and the 
cumulative variance is  smal l .  The magnitude of the differ
ence between the schedu led com pletion date and the date 
of expected com pletion wi l l  therefore be of interest ot the 
P E RT user. 

I f  the decision is made to shorten the critical path, there 
are several ways in which this may be done. It might be 
possible to e l fm inate some non-essential or not-very
essential activities. Of ,cou rse, the additional risk of ,say, 
e l im ination of time consuming tests or any other activities, 40 20 3 1 6  13  169 would have to be weighed against athe ti me reduction 

20 10 4 3 9 achieved. Resources can be transferred from slack paths to 
critical paths. I n  some cases, where resources can not be 

Sum : 243 easi ly transferred,  it may be necessary to add resources. 
Added resources often mean the addition of manpower, 

Ia2 = I  

Fig . 9 

6 6 2  

and this can be accom plished in several ways: for exam ple, 
overtime, extra em ployees , or subcontracting. I t  may be 
possib le to either temporari ly or permanently substitute a 

= 6 . 75 part of parts for other parts having long del ivery times or 
special characteristics which can be waived. It may also 
prove possible to paral le l  activities that original ly occurred 
in series. An example of this method of time reduction T (S) - T ( E) 30 . 0  - 30'. 83 -0 . 83 
would be the paral le l ing of painting, installation of the new a =  

a(Ia2) a 6 . 7 5 a 6 . 7 5 power system ,  and installation of the new phone equip
ment, in the example. The risk here wou ld  be that of 
getting paint on the e lectrical equipment, on the phoneTo find the a of the Ia2 , (6.75) , we s imply take its 

square root, so that the calcu lations continue as: instal ler,  etc. 

I n  very large P E RT programs, it is com mon practice to 


-0 . 83 -0 . 83 VG.75 ī examine the first two to six or so critical and sub-critical -0 . 32075 2 . 598 paths. This is  because a shorten ign of the critical path 
might resu lt in sub-critical paths becoming equal to it, and 
therefore, critical , or a new critical path may be formed. This last figure is now used as the entry to a table  of the 

P E RT users should also realize that a critical path may 
always be bypassed by chance, since it is only most likely 
to be critical. Therefore, resource tradeoffs or crash measures 
wil l not have a probabil ity of 1 .0 of achieving the desired 
results. 

normal d istribution, and the area under the shaded portion 
of Fig. 8 is  found to be approximately 0.3 74486,  which is 
interpreted in  P E RT to mean that there is a probabi l ity of 
0.3 74486 that the project wi l l  be com pleted by the 
schedu led date or earl ier. 

Critical path t ime reduction can sometimes be accom
pl ished by improving the variance along the critical path. 

andThis wou ld be done by util izing whatever control
I nterpretation of Probabil ity Figure, and 

"Crashing" expediting faci l ities exist. The target date wou ld not be 
changed but there wou ld be a red uction in the risk ofDepending u pon the P E RT user's interpretation of the 

probabil ity figure, it can serve as the basis for several deviating substantially from the target date. 

December 1 982 53 



the 

The BAS I C  Program 

The program, though long, is fairly straight-forward , and 
does a l l  of the calculations previously d iscussed, p lus it wi l l  
sort input activities, so that they need not be entered in 
any particu lar order. This i s .  especial ly desirable when input 
is being entered from a drawing of a network. 

The program is currently formu lated for up to fifty ' 
activities. This can be changed by modifying l ine 1 1 0. 
There wil l  be enough room to add a few actiyities if you ' re 
using a 1 6k machine,  and of cou rse if you have additional 
memory, these d imensions can be raised considerably. 

The mainl ine of the program, through l ine 999, s imply 
cal ls various subroutines. This is basically an aid to testing 
and debugging. 

Subroutine 1 000 prints the basic PERT tableau. Screen 
disp lay of the various times is l im ited to integers for the 
three time estimates, and is rounded to one decimal place 
for the calcu lated values in the last fou r  col um ns. S ince the 
tableau is l ikely to be larger than one screen can hold, the 
user is given the chance to scrol l  through it two or more 
times, before returning to the main l ine program. 

Subroutine 2000 is for inputting the data matrix. The 
successor event number, the predecessor event num ber, 
and the optimistic, most- l ikely, and pessim istic t ime esti
mates are entered in that order. A trailer  row of all zero 
valaues is entered to terminate the input loop. I n  case an 
error is made that isn't caught until the l ine  number,  and 
theh you are given a chance to "repair" the l ine before the 
program returns from the subroutine. The schedu led com
pletion rjme is also input in this subroutine. 

S ubroutine 3000 al lows the screen display to remain 
unti l  the user presses the space bar. This routine is used 
several p laces in program , and is cal led from some of 
the other subroutines. . 

St,ibroutine 4000 sorts the input matrix into a descending 
order P E RT tableau , with the sort key being the successor 
event n umber. 

Subroutine 5000 calcu lates the t(a) , T(E) , T(L) , and S lack 
colum ns. The t(a) column is easily calculated, since it holds 
weighted averages of the val ues in the t(o) , t(m) , and t(p) 
columns. The T(E) column is calculated by working "up" 
the tab leau from the bottom ,  beginn ing in l ine 5 2 1 0  of  the 
program. The T(E) i s  the sum of the expected times (t a) 
which preced it, with the longest t(a) being used where 
there is a choice. The T(L) column is calcu lated,  starting in 
line 5420,  by working "down" the tableau. H ere, we start 
with the schedu led completion time,  T(S) , and the t(a) foq 
each activity is subtracted progressively starting from the 
T(S) and working down. Where there are two or more 
paths,  the lower figure is used. The s lack column is easi ly 
calcu lated by subtracting T(E) from T(L) for each activity. 

Subroutine 6000 finds and prints the critical path. The 
critical path is found by first finding the lowest value in the 
s lack colu m n ,  and then. identifyin'g a l l  of those activities 
that have this val ue. I n  l ines 6060 to 6 1 3 5 ,  the slack times 
are rounded to one d igit to the right of the decimal. This is 
so that s l ight com putational d ifferences and roundoff errors 
won't produce slack val ues that are very close but not 
exactly equal. If this were to happen, the activities 
associated with s lack val ues only very sl ightly high,  wou ld  
not be identified as  be ing  on the critical pc.th, 
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Subroutine 7000 calcu lates the various statistics lead ing 
up to the calcu lation of the . probabi l ity of meeting the 
schedu led com pletion date. This subroutine then cal ls 
subroutine 8000 which does an integration of the area 
under the standard normal d istribution. This subroutine 
'uses the Trapezoidal Ru le  with interval widths of 0.01  . This 
insures accuracy to the 5th or 6th d igit to the right of the 
decimal. 

Subroutine 9000 is s im ply some opening l iterals for the 
screen at the start of the run. 

F igure 1 0  depicts the network for a nice l ittle  problem 
which wil l  i l lustrate the use of th e program. I t  is from a 
book by H arry F. Evarts, cal led Introduction to PERT 
(Boston: Al lyn and Bacon,  I nc., 1 964) , which I suggest for 
additional read ing on the subject. We' l l  not worry about 
what wording goes with the event n umbers,  and the three 
time estimates will be presented in a worksheet for the 
tableau , shown as F igure 1 1 .  

Figure 1 0  

(See Figure 1 1  on page 52.) 

After some opening remarks, the computer wil l  ask that 
you in put the starting matrix. J ust to show that it works, 
enter the above table upside-down, and it wi l l  be stored. I t  
should be entered as  fol lows: 

l? 120 , 1 10 , 5 , 8 , 14 
2? 130 ,  1 10 , 9 , 14 , 22 
3? 140 , 120 , 2 , 3 , 5  

19? 250 , 220 , 1 , 2 , 4  


20? 250 , 230 , 2 , 5 , 10 

21?  250 , 240 , 2 , 3 , 4  


22? 0 . 0 . 0 .0 , 0  




45 . 0  5 . 0  
42 . 0 

34 . 5  
12 . 0 

8 . 5  16 . 0  7 . 5  
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When asked for the scheduled completion time,  enter 
45. The screen shown in Fig. 1 2  wil l  now be printed 

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

T (O) T (M) T(P) T(A) 
**************** ***********************************.************* 

2 3 4 3 . 0  47 . 5  
2 5 10 5 . 3  40 . 0  
1 2 4 2 . 2  30 . 7  
3 3 5 3 . 3  40 . 0  
3 7 16  7 . 8  44 . 5  

2 . 3 5 3 . 2  1 1 . 7  

* 	 * 16 REM COL . OF BUS . ADM . 
* 	 * 

18 REM 	 * COLUMBIA , SC 29208 * 
* * 

1 7  REM UNIV . OF SO . CAROLINA 

19 REM 
2̨ REM ****************************************************** sue- PREDE 
21 REM CESSOR CESSOR 
100 CLEAR 100 EVENT EVENT T (E) T ( L) SLACK 
1 10 DIM M (50 , 5) , T(50 , 9) 

· 120 GOSUB 9000 250 240 45 . 0  - 2 . 5  
130 GOSUB 2000 250 230 45 . 0  5 . 0  
140 GOSUB 4000 250 	 220 45 . 0 14 . 3  
1 50 GOSUB 5000 · 250 	 210 
160 GOSUB 1000- 2 . 5  240 	 200 
1 70 GOSUB 6000 
1 80 GOSUB 7000 
1 90 PRINT : PRINT II THAT I s IT !  HIT I

II 
22 . 8  140 	 120 IBREAK

II 
AND"

I1 4 . 5 - 2 . 5130 1 10 9 14 22 14 . 5  
RUN I TO GO AGAIN . 200 PRINT ENTER120 1 10 5 8 14  8 . 5  

2 10 GOTO 2 10 
999 END 
1000 REM ***Fig .  12 *** PRINT TABLEAU 

The computer then finds the critical path , and Fig. 1 3  is 
printed: 

SUCCESSOR PREDECESSOR 
EVENT EVENT 

250 240 
240 200 
200 1 50 
1 50 1 30 
130 1 10 

F i g .  13  

The last screen then shows that the sum of the variances 
along the critical path is 1 5.6389; the scheduled completion 
time, T(S) , is 0.6321 7 5 standard deviations below the 
earliest expected time, T(E); and the probabil ity of com
pleting the project by the schedu led completion time or 
before, is 26.4 3 5 1 ". 

Summary 

can be applied to many management tasks to 
achieve lower cost and red u ce project t ime and manpower 

P E RT 

needs. It has val ue in non-routine and non-repetitive 
operations, and d iffers from many other schedu l ing techn i
ques in that it shows the i nterrelatinships of activities and 
events that comprise a project. P E RT is often integrated 
with other methods of planning and control s ince PERT 
does not include cost, quantity, and quality constraints in  
its basic cnfiguration. PERT requ i res no sophisticated math
ematics beyond a nodding acquaintance with statistics; and 
the computer al lows a further reduction in handling the 
mathematical aspects of the problem. 

10 REM 
11 REM ****************************************************** 

* 	 * 12 REM 
* 13 REM PERT (PROGRAM EVALUATION AND REVIEW TECHNIQUE) * 
* * 

* 

1020 PRINT " sue - PR EDE - "  
1030 PRINT "CESSOR CESSOR" 
1040 PRINT " EVENT EVENT T(O) T(M) T ( P) T(A) T (E)  

T (L) SLACK" ; 
1050 PRINT STRING$ (64 , " * " )  ; 
1060 A$ = II ### ###

## . #  ### . #"  
## ## ## ## . #  ## . #  

1070 FOR  R = 1 TO  N 

1010 CLS : PRINT STRING$ (64 ,  " * " )  ; 

1080 PRINT USING A$ ; T (R , l ) , T ( R , 2) , T ( R , 3 ) , T ( R , 4) , T (R , 5) , T (R , 6) , 
T (R ,  7) , T{R , 8 )  , T ( R , 9) ; 
1090 NE.XT R 
1 100 PRINT : INPUT " WANT TO SEE IT AGAIN ( YES I NO ) " ; Y$ 
ll10 IF Y$ = "YES" THEN 1010 
1990 RETURN 
2000 REM *** INPUT EVENT NUMBERS AND TIME ESTIMATES *** 
2010 CLS : PRINT 
2020 PRINT " ENTER EVENT NUMBERS AND THE THREE TIME" 
2030 PRINT " ESTIMATES IN THE FOLLOWING ORDER : " 
2040 PRINT 
2050 PRINT "SUCCESSOR PREDECESSOR OPTIMISTIC MOST- LIKELY 

PESSIMISTIC" 
2060 PRINT " EVENT EVENT TIME TIME 

TIME" 
2080 PRINT I I  1 90 140 12 1 5  

24" 
2090 PRINT : PRINT " LIKE THIS: 

1 90 ,  140 ,  1 2 ,  1 5 , 24" 
2 100 PRINT 
2 1 10 PRINT " ENTER A ROW OF ZEROS AFTER YOUR LAST ROW, LIKE 
THI S :  0 , 0 , 0 , 0 , 0 "  
2 120 PRINT 
2130 PRINT " ( NOTE : YOU NEED NOT ENTER THE ROWS IN 
ANY" 
2 140 PRINT " ORDER , AS THEY WILL BE SORTED . BEFORE 
EXECUTION . ) . .  
2150 GOSUB 3000 
2160 CLS : PRINT
2170 PRINT II AGAIN INPUT ORDER IS :  II

I
2180 PRINT 

2190 PRINT " sue- PREDE- " 
14 REM 

15 REM * BY : C .  BRIAN HONESS 



: I F  K$<>" "  THEN RETURN ELSE NEXT K 
3.03.0 PRINT @ 985 , " ' SPACE ' " ;  
3.04.0. FOR K=l TO 30 : K$=INKEY$ : IF K$<>1"1 

22.0.0 PRINT 11 CESSOR , 
EVENT 

CESSOR , T (O) , 

221.0 PRINT II EVENT II 


222.0 PRINT 

223.0 PRINT " 19.0 , 14.0 , 12 , 1 5 , 24 

224.0 PRINT 

225.0 PRINT TAB(l5)  " IF YOU DISCOVER ANY INPUT ERRORS , "  


226.0 PRINT TAB ( l 5 )  "MAKE A NOTE OF THE LINE NUMBER.(S) " 

227.0 PRINT TAB ( l 5 )  
 YOU ' 
228.0 PRINT TAB ( l 5) 

"AND CONTINUE ON . 

" 
"A CHANCE TO RE- ENTER THEM LATER . 


229.0 PRINT : PRINT HERE WE GO . . . . .  " 

2295 GOSUB 3.0.0.0 

23.0.0 CLS : PRINT 

231.0 PRINT " 19,0 , 14,0 , 12 , 1 5 , 24 ( EXAMPLE ) "  


232.0 I = 1 

233.0 PRINT I ;  : INPUT M ( I , l ) , M ( I , 2) , M (I , 3) , M ( I , 4) , M (I , 5) 

234.0 IF M ( I , l ) = .0 THEN 237.0 

235.0 I = I + 1 

236.0 GOTO 233.0 


T(M) , T ( P) 11 

( EXAMPLE ) "  

LL BE GIVEN " 
" 

: PRINT 

419.0 T( R ,  l )  = M ( l , l ) 
42.0.0 T (R , 2 )  = M ( I  , 2) 
421.0 T( R , 3) = M ( l  , 3) 
422.0 T ( R , 4) = M ( I  , 4) 
423.0 T(R , 5) = M ( I , 5) 
424.0 M ( l , l ) = .0 : M ( I , 2) 
425.0 NEXT I 
426.0 NEXT R 
499.0 RETURN 
5.0.0.0 REM *** · 
5.01.0 REM * CALCULATE T(A) FOR EACH ACTIVITY 
5.02.0 FOR R = 1 TO N 
5.03.0 T( R , 6) = ( T (R ,  3) + 4 
5.04.0 NEXT R 
5.05.0 REM * 
5.06.0 REM * 
5.07.0 REM * TEMPORARILY IN T ( R , 9) . 
5.08.0 R = 1 : Rl = 1 

237.0 N = I - 1 

238.0 PRINT 

239.0 PRINT " ARE THERE ANY LINES YOU WANT" 

24.0.0 INPUT " TO RE- ENTER ( YES OR NO ) " ; Y$ 

241.0 IF Y$ <> "YES" THEN 246.0 

242.0 PRINT : INPUT " WHICH LINE DO YOU WANT TO CHANGE" ;  L 

" IS CURRENTLY : 
243.0 PRINT " LINE 11 ; L ;  
 11 ; M ( L , l ) ;  " , " ;  
M ( L , 2) ; " , " ; M ( L , 3) ; " , "  ; M ( L , 4) ; " , " ; M (L , 5) : PRINT " RE- ENTER 
IT NOW : "  
244.0 INPUT M ( L , l )  , M ( L ,2) , M ( L , 3) , M (L , 4) , M ( L , 5) 

245.0 GOTO 238.0 

246.0 PRINT 

247.0 INPUT " WHAT IS SCHEDULED COMPLETION TIME , T (S)  " ;  TS 

248.0 PRINT : PRINT 11 TABLEAU IS NOW BEING CALCULATED" 

299.0 RETURN 

3.0.0.0 REM *** WHEN READY PRESS ' SPACE ' ROUTINE *** 

3.01.0 PRINT @ 96.0 , " . . . . . . . . . . . . . . . . . . .  PRESS . . . . . . . . .  WHEN 


= .0 

CALCULATE LAST 4 COLUMNS IN TABLEAU *** 
* 

* T ( R , 4) + T (R , 5)  ) I 6 

CALCULATE T(E)  FOR EACH ACTIVITY . F IRST, F IND * 
NUMBER OF SAME SUCCESSOR NUMBERS. STORE THIS * 

* 

5.09.0 C = T( R , l ) 

51.0.0 K = 1 

51 1.0 IF T(R+l , l ) <> C THEN 5 1 5.0 

512.0 K = K + 1 

513.0 R = R + 1 

514.0 GOTO 5 1 1.0 

515.0 FOR R2 = .Rl TO R 

516.0 T (R2 , 9) = K 

517.0 NEXT R2 

5 18.0 IF R = N THEN 521.0 

519.0 R = R + 1 : Rl = R 

52.0.0 GOTO 5.09.0 

521.0 REM * NOW F IND T (E) FOR EACH ACTIVITY * 

522.0 T(N , 7) = T (N , 6) 

523.0 FOR R = N - 1  TO 1 STEP - 1  


524.0 I F  T ( R , 2 )  <> T ( N , 2 )  THEN 527.0 

525.0 T ( R , 7) = T ( R , 6) 


READY . . . . . . . . . . . . . . . . . . .  " ;  


K$=INKEY$ :3.02.0 FOR k= 1 TO 3.0 

3.05.0 GOTO 3.01.0 

4.0.0.0 REM *** SORT INPUT MATRIX INTO PERT TABLEAU *** 

4.01.0 FOR R = 1 TO N 

4.02.0 REM * F IND LARGEST SUCCESSOR EVENT NUMBER * 

4.03.0 Bl = .0 

4.04.0 FOR I = 1 TO N 

4.05.0 IF M ( I , l ) <= Bl THEN 4.07.0 

4.06.0 Bl = M ( I , l ) 

4.07.0 NEXT I 

4.08.0 REM * F IND LARGEST PREDECESSOR EVENT FOR THAT SUCCESSOR * 

4.09.0 B2 = .0 

41.0.0 FOR I = 1 TO N 

411.0  IF M (l , l )  <> Bl THEN 414.0 

412.0 IF M ( l , 2) <= B2 THEN 4140 

413.0 B2 = M ( I , 2 )  


414.0 NEXT I 

415.0 REM * F IND ROW WITH SUCCESSOR = Bl , PREDECESSOR = B2 * 

4151  REM * LOAD IT INTO THE R ' TH ROW OF THE TABLEAU , AND * 

4152 REM * THEN ' ZERO OUT ' THIS ROW IN THE INPUT MATRIX.  * 

416.0 FOR I = 1 TO N 

417.0 IF M< I , l ) <> Bl THEN 425.0 

418.0 IF M ( I , 2) <> B2 THEN 425.0 


526.0 NEXT R 

527.0 R3 = R 

528.0 FOR R 	= R3 TO 1 STEP - 1  


= R+l TO N 
THEN RETURN ELSE NEXT K 529.0 FOR R4 
53.0.0 IF T ( R4 , l ) 
531.0 NEXT R4 
532.0 IF T(R4 , 9 )  <> 1 THEN 535.0 
533.0 T ( R ,  7} 
534.0 GOTO 541.0 

= T ( R , 2) THEN 532.0 

= T (R4 , 7) + T ( R , 6 )  

535.0 B3 = T ( R4 , 7) 

536.0 K = T (R4 , 9) 

537.0 FOR R5 = R4 TO R4+K- l 

538.0 IF T(R5 , 7) > B3 THEN B̩ = T(R5 , 7) 

539.0 NEXT R5 

54.0.0 · T ( R , 7)  	= B3 + T ( R , 6) 

541.0 NEXT R 

542.0 REM * CALCULATE T (L )  FOR EACH ACTIVITY * 

543.0 FOR R = 1 TO N 

544.0 T ( R , 8) 	 = 999999 

545.0 NEXT R 

546.0 T ( l  , 8 )  = TS 

547.0 FOR R = 2 TO N 

548.0 IF T (R ,  l )  <> T ( l  , l) THEN 55.0.0 

549.0 T (R , 8 )  	= TS 

55.0.0 R6 = R 

551.0 FOR R = R6 TO N 
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5520 B4 = T ( R ,  1 )  
5530 FOR R 7  = R - 1 T O  1 STEP - 1  
5540 I F  T (R7 , 2 )  <> T ( R ,  1 )  THEN 5570 
5550 B5 = T (R7 , S) - T (R7 , 6) 
5560 IF B5 < T ( R , S) THEN T (R , S) = B5 
5570 NEXT R7 
55S0 IF T ( R , l )  <> T(R - 1 , 1 ) THEN 5600 
5590 T(R , S) = T(R - 1 , S) 
5600 NEXT R 
5610 REM * COMPUTE SLACK VALUE FOR EACH ROW * 
5620 FOR R = 1 TO N 
5630 T ( R , 9 )  = T ( R , S) - T (R , 7) 
5640 NEXT R 
5990 RETURN 

*** 6000 REM *** FIND AND PRINT CRITICAL PATH 
6010 CLS : PRINT : PRINT " CRITICAL PA TH : " : PRINT 
6020 PRINT TAB(14)  " SUCCESSOR PREDECESSOR" 
6030 PRINT TAB (14) " EVENT EVENT" 
6040 PRINT 
6050 BS = 999999 
6060 FOR R = 1 TO N 
6070 IF T(R ,  9 )  < 0 THEN 6100 
60S0 T( R , 9) = T ( R , 9) + 0 . 05 
6090 GOTO 6 1 10 
6100 T ( R , 9) = T ( R , 9) - 0 . 05 
6110 T (R , 9) = T ( R , 9 )  * 10 
6120 TF= FIX(  T ( R , 9) ) 
6130 T ( R ,  9) = TF I 10 
6135 NEXT R 
G140 FOR R = 1 TO N 
6150 IF T (R , 9 )  >= BS THEN 6170 
6 160 BS = T ( R , 9) 
6170 NEXT R 
61S0 FOR R = 1 TO N 
6190 IF T(R , 9) <> BS THEN 62 10 
6200 PRINT , T ( R , 1 )  , T ( R , 2) 
6210 NEXT R 
6220 GOSUB 3000 
6990 RETURN 

*** 7000 REM *** CALCULATE STATISTICS FOR CRITICAL PATH 
7010 CLS : PRINT : PRINT " CRITICAL PATH STATISTICS : " 
7020 PRINT. : Sl = 0 
7030 FOR R = 1 TO N 
7040 IF T ( R ,  9) <> BS THEN 7060 
7050 Sl = Sl + ( (T(R , 5) , T ( R , 3 ) )  t 2 ) 
7060 NEXT R 

S050 U = ABS ( S3 ) 
S060 A =  0 . 0 1  : B = U - 0 . 01 
8070 FOR X = A TO B STEP 0 . 01 
S0S0 Y = TM * E t ( - X  t 2 I 2 ) 
S090 S4 = S4 + Y 
Sl00 NEXT X 
S 1 10 AL = TM * E t ( - L t 2 I 2 ) 
Sl20 AU = TM * E t ( - U t 2 I 2 ) 
8130 AR = 0 . 01  I 2 * ( AL + 2 * S4 + AU ) 
8140 IF T ( l , 7 ) . <  TS THEN S170 
Sl50 AR = ( 0 . 5  - AR ) * 100 
Sl60 GOTO 8990 
8170 AR = ( 0 . 5  + AR ) * 100 
S990 RETURN 

*** 9000 REM *** OPENING SCREEN 

9010 CLS : PRINT : PRINT TAB (21 )  " P E R T "
*** ***
9020 PRINT 
9030 PRINT TAB ( 10) " PROGRAM EVALUATION AND REVIEW TECHNIQUE" 
9040 PRINT 
9050 PRINT TAB( 15 )  " BY :  C. BRIAN HONESS" 
9060 PRINT TAB (22) "COL . OF BUS . ADM . "  
9070 PRINT TAB (22) " UNIV . OF SO . CAROL INA" 
90S0 PRINT TAB (22) "COLUMBIA , SC 29208" 
9090 GOSUB 3000 
9100 RETURN 
9990 RETURN 

Program Constraints 

1 .  50 activities,  including traile r  row of zeros to shut off 
input loop. Change D I M  in l ine 1 1  O (both M and T) to 
raise. 

2. Event num bers <=999. Usual convention is m u ltiples of 
1 0. No successor event event may have a smal ler n u m ber than 
any predecessor event behind it. 

3. Time estimates should be integers <=99. 
4. In the u n l i kely event that there are two or more 

critical paths through the network, the resu lts of the 
s.tatistical calcu lations wil l  be incorrect. 

This situation can be detected however, when the 
events on the critical path are del ineated. In other words ,  
i t  wi l l  p rint: 

SUCCESSOR PREDECESSOR 

EVENT EVENT 


1 10 90 

1 10 S0 


7070 S2 = Sl I 36 90 
70S0 PRINT " SUM OF VARIANCES = " ;  S2 
7090 S3 = ( TS - T ( l  , 7) ) I SQR(S2) 
7100 PRINT : PRINT " no.  STD . DEV . FROM " instead of: 
7110 PRINT " MEAN TO T (S) = " ;  S3 
7 120 GOSUB S000 1 10 
7130 PRINT : PRINT " PROBABILITY OF COMPLETING" 90
7 140 PRINT " PROJECT BY T (S) = " ;  AR ; "%" 
7 150 PRINT or: 
7990 RETURN 
S000 REM *** CALCULATE AREA UNDER NORMAL DISTRIBUTION *** 1 10 

80 70 

8010 PI = · 3 . 14159 
S0 

 އ7 80
8020 E = 2 . 7 1828 
8030 S4 = .0 : L = 0 for this network segment: 
8040 TM = 1 I SQR ( 2 * PI ) continued on page 62 
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TH E G RAFTRAX CO N N ECT I O N  

G eorge F. G reenwald 
Perhaps others of you were attracted by E pson's marvel

ous ads to buy "G raftrax", their super-du per graph ics add
on the their very fine printer, the MX-80. Well , super it 
is . . . once you get past some of the misinformation in  
thei r  manual, and f ind  out  how the graphics really function. 

Being a novice at the TRS-80 Model 11 1 ,  I was, neverthe
less, challenged by the possibi l ities of outputting h igh
resolution graph ic  plots of equations . . .  a somewhat 
l im ited version of the engineering-quality plots I ' m  used to 
seeing on higher-powered machines. 

Since I am a great bel iever iri flowcharting, I set to work, 
and developed what appeared to be a well  structured 
program,  punched it up . . . and with some explanation 
from E pson on how to get into graphics mode from a 
Model I l l ,  ran headlong into repeated " beeps" from the 
printer, accompanied by nothing but random and meaning
less output. The beeps are Epson's way of announcing an 
i l legal command (and masking the fou r  letter words stream
ing from the computer room). Whi le  the manual for 
Graftrax does not have the proper com mands for com
m unications from the Model I l l  computer, their staff was 
very accomodating in supplying the needed information. 
Unfortunately, it was not quite right. I n  repeated cal ls to 
E pson, I was assured that the commands they were 
recommending have worked successfu l ly for others and 
should be working for me . . .  the error had to be in m y  
program logic. Swel l  ! 

Where had I gone wrong? I am embarrassed to reveal 
how many hours I have spent debuggin g  my program, even 
though I knew it was correct After weeks of chasing, I 
finally gained the courage to decide that just maybe it 
wasn't my logic. Final ly, I set the large program aside and 
wrote a simple program to output a single l ine of graphics · accord ing to E pson's suggested method. S u rprise ! I got the 
same beeps, and the · same mean ingless output. So, I was 
right after al l !  

H ere is the s im ple program,  which , accord ing  to E pson, 
should output a row of 400 dots and a l ine  feed: 

10 8=400 
20 LPRINT CHR$ (27) ; 11K11 ; CHR$ ( 144) ; CHR$ ( 1) ; 
30 FOR I=l TO 8 :  OUT 251 , 4  : NEXT I 

1 140 LPRINT 1 1 
50 END 

I n  l ine 2 0 ,  "CH R$(27) "  is an "escape", " K" sets the 
graphics mode, and the next two characters determine the 
number of points the printer is to expect; the first is just a 
n umber, while the second is a "toggle" that adds 2 5 6  to 
the first n umber if the value is 1 ,  and adds zero if the value 
is zero. Thus for my program, 1 44 + 256 400.  S ince the = 
Model 1 1 1  cannot pass certain r:iumbe rs to the printer us ing 
the "CH R $ "  command (another u ncharted land to be 
discovered) , E pson recomm ended the use of the "OUT" 
con:imand; apparently both "OUT 2 5 1  " and "OUT 248" 
work equally wel l  (or poorly, depending on you r  point of 
view). L ine 40 just forces a l ine feed at the end of the print. 
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Many more hours of "playing" revealed that if the toggle 
were set to zero,  I would get 1 44 dots, as advertised. Or  
stranger sti l l ,  i f  the  toggle were left set to  1 ,  but " B "  in l ine 
1 0  were set equal to a value greater than 5 00,  I got 
precisely 400 dots (counted with a magn ifier many times). 

More conversations with E pson, and more experimenta
tion ! Final ly I asked the right question,  and got my first real 
lead. I had noticed that the printhead would  never print all 
400 dots in one pass, but " homed" after 240 dots, and 
then returned to continue printing right where it had left 
off. Epson informed me that that sequence was intentional , 
s ince the printer buffer can only store 240 characters. 
When the buffer is ful l ,  the h ead pri nts; after 240 .dots, it 
stops printing, but inertia moves the head past the last dot, 
and the head is then out of register for the next set of dots. 
The head is homed to pick up a new reference. They 
suggested that I add a l ine of code to determine whether 
any characters were being added or deleted d u ring this re
cycle. My add itional l ine was: 

35 FOR I=l TO 100 : OUT 251 , 65 : NEXT I 

S ince 65 is ASC I I  for the letter "A", and s ince it is also 
the code used to turn on the 1 st and 6th dots, I should get 
some c lue (iS to whether any characters were lost If I were 
losing characters during the homing process, I would  get 
additional dots (1 and 6) printed; if not, one hundred letter 
A's would be printed. Success at last ! I got only one letter 
"A" output 

The message was q uite clear: wh i le the head is homing, 
the computer continues to output information , but the 
printer buffer is not recording that information. H ence ,  lost 
characters. What I needed was a time delay to give the 
head time to return. I changed the program to read: 

10 8=240 : c=350 
20 LPRINT CHR$ (27) ; 11 K11 ; CHR$ ( 144) ; CHR$ ( 1 ) ; 
30 FOR I=l TO 8 :  OUT 251 , 4 : NEXT I 
40 FOR I=l TO C :  NEXT I 
50 FOR I=l TO 1 60 :  OUT 251 , 4 : NEXT I 

1 160 LPRINT 1 1
70 END 

It worked l i ke a charm ! Line 40 is a s imple tim e  delay; I 
found that a loop of 3 5 0  was long enough for my machine. 
You may need to modify that number  in the event you r  
machine is faster o r  s lower; i t  really isn't critical as long as 
the time is long enough for the head to recycle. A program 
sequence such as the above is essential if one is to use the 
high resol ution graphics capabil ity. 

So, now back to square one to finish design ing the 
graphics output I wanted to have in  the first place ! 

George F. G reenwald 
9802 Effingham D rive 
H u ntington Beach ,  Californ ia 92 646 • 
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H igh Memory TH U G  with H ardcopy O ption 

S E RI O U S TB U G  


Steve Brown 


If you're l ike me you've found that: 1 .  Far too often 
TBUG is too low in memory. 

2. A hard copy of al l  those bytes WOl..J ld sure be easier to 
read than 1 6  at a time. 

This article wil l show you how to modify your  TBUG 
program to get r id of these two headaches. What's more, i t  
wi l l  take only about 30 minutes. 

Moving TH UG into H igh Memory 

First, load TBUG. Then go to memory location 4980H 
and enter the bytes indicated in Listing #1 . N ext enter J 
4980. Bingo ! You now have TBUG in high memory locations 
7 3 80 H-7 9 7 FH. J ust enter P 7380 7 9 7 F  7380 H I B UG. The 
next time you need TBUG in h igh memory, just load 
H I B UG. 

Dumping Core 

I f  you'd l ike the option of printing core in  the same form 
in which .1 printed Listing #2 , then read on. 

First, load H U B UG. The go to memory location 7980H 
and enter the bytes ind icated in  Listi ng #2. You must also 
put 5AH in  add ress 7 3 FD H ,  80H in  add ress 73 FFH , and 
79H in add ress 7400H.  Save to tape by entering P 7380 
7A60 7380 M O D B UG. 

Dump memory by pressing Z.  This will cause " E NTE R 
STARTI N G  A D D R ESS" to appear in the lower left corner of 
the screen. Enter a hexadecimal add ress, and it wi l l  p rint 
out from there. Press the B R EAK key to stop pri nting. 

4980 - 2 1 - 80 -43 - l l - 80 - 73 -01 -00 
4988- 06 -7E - FE -43 - FA - 97 - 49 - FE
4990 - 4A- F2 - 9 7 - 49 - C6 - 30 - 7 7 - ED 
4998-A0 - EA -89 - 73 - 32 - EF - 74 - 32 
49A0 - 73 - 32 - 8 9 - 73 - 32 - EF - 74 - 32 
49A8- 0A- 75- 32- El - 76 - 32 - 1 A -77 
49B0 - 32 - 2 C - 7 7 - 3E - 44 - 32 - E9 - 74 
49B8 - 3E - 4 5 - 32 - F E - 74 - 32 - 92 ̪ 76 
49C0 - 32 - 34 - 77 -3E - 46 - 32 - E6 - 73 
49C8 - 32 - F8 - 74 - 32 - 3A - 77 - 3E -47 
49D0 - 32 - FD - 7 3 - 32 - 8C - 75 - 32 - AD 
49D8 - 75 - 32 - 75 - l6 - 32 - A6 - 76 - 32 
49E0 - B4 - 76 - 32 - DB - 76 - 32 - 4 3 - 7 7 
49E8 - 32 - 76 - 77 - C3 - 80 - 79-00 '00 
49F0 -00 - 00 -00-00 -00 - 00-00 -00 ' 

Listing #1 

7980 - CD - C9-01 -2 1 - 4F - 7Ac l l ° C0 
7988 -3F - 01 - 1 7 -00 - ED - B0 - FD-21 
7990 - 66 - 7A-06-04 - C5 - CD- 84-03 
7998 - F E - 40 - CA- 95 - 79 - FE - 30 - FA
79A0 - 95 - 79 - FE -47 - F2 - 95 - 7 9 - 47 
79A8 ' E6 - 0F - F E -0A - F2 - 95 - 79- CD 
79B0 - 3 3 - 7A - 78 - 12 - 1 3 - Cl - 10 - DC 
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79B8 - 3A - 66 - 7A - CD - 45 - 7A-3A -67 
79C0 - 7A - 80 - 6 7 - 3A - 68 - 7A- CD -45 
79C8 - 7A - 3A - 6 9 - 7A- 80 - 6 F - 3A -40 
79D0 - 38 - CB - 57 - C2 - 80 - 73 - CD-DE 
79D8 - 79 - CD - EA - 79 - 18 - F0 - 7 C - CD 
79E0 - 1 E - 7A - 7D -CD - 1 E - 7A-CD-01 
79E8 - 7A - C9 - 06-08 - 7E - CD - 1 E - 7A 
79F0 - CD-0 1 - 7A-23- 10 - F6 - 3E-0D 
79F8 - 32 - E8 - 3 7 - 06-80 - CD- 60 -00 
7A00 - C9 - 3E -2D -32 - E8 - 37 -CD-C9
7A08 -01 - C9 - F E -0A- F2 - 13 - 7A - F6 
7A10̫30 - 18 - 04-D6-09 - F6-40 - 32 
7A18 - E8 - 37 - CD-C9-01 - C9 - 57 - E6 
7A20 - F0 - CB - 3F - CB - 3F - CB -3F -CB 
7A28 - 3 F - CD -0A-7A-7A-E6-0F - CD 
7A30 -0A- 7A - C9 - 78 - FE - 40 - F2 - 3D
7A38 - 7A- E6-0F - 18 -02 - C6 - C9 - FD 
7A40 - 7 7 - 00 - FD -23 -C9 - CB-27-CB
7A48 -27 - CB - 2 7 - CB -27 - 47 - C9 - 45 
7A50 - 4 E - 54 - 4 5 - 52 - 20 - 53 - 54 -4 1 
7A58 - 52 - 54 -49 -4E - 47 - 20 -41 - 44 
7A60 - 44 - 52 - 45 - 53 - 53-20-07-09
7A68 -08 -00 - 00 -00 -̬0 - 00-00 -00 
7A70 -00 - 00-00 - 00 -00 -00-00-00 

Listing #2 

Steve B rown 
1 3 5 5  1 /2 Garfield 
Topeka, KS 66604 • 

B EG I N N E R'S CORN E R  
continued from page 4 7  

machine language. I often fantasize that I shou ld  take a l l  of 
these sources and combine the best descriptions and 
d iagrams that could explain it all in one text. Unfortunately, 
that wou ld mean that there would be one more wonderful 
text on BAS IC ,  and I ' m  sure that's j ust what the world is 
waiting for. (Wouldn't it be great ? !) 

At any rate, I 'm sure you get my point. Rather than 
waste you r  t ime on a text that may have- some terrific 
information for you but isn't the best organized or most 
cleverly written , I th ink it pays to have a back up text that 
al lows you at least to get your money's worth. If there are 
those with differing opinions, then this publication recognizes 
its right to al low you to write to someone you l ike and tel l  
them al l about it. 

If you can 't th ink of anyone you l ike, then you can write 
to me. I love getting mail. See you next time at the old B.C. 

Spencer Koenig 
1 5 3-2 7 7 3  Avenue 
F lushing NY 1 1  3 67 • 
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C. ITOH PRINTERl.aHel CAPABILITIES, Őő00EŒœŔf.1:ŕ·Ŗ;·0·ŗ I I EPSON PRINTERS ͍͎l.J'͏͐ lJ \ MX80 I 498 , ::ms." 1 m 713-474-7342 ' i 

Y 

\:=::==================-

RIBBONS 
Low Price • FREE Sh ipping 

SAT I S  FACT I O N  G UA RA N T E E D  

M X-80 Cart r idge 
1 ·2 

8.95 

price each i n  quantity of 

3.5 6- 1 1  1 2·23 

8.41  7.90 7 .43
RIBBON LOOPS 

24-47 

new ribbon for your old cartridge 
top quality nylon • standard matrix ink 

MX-70 /  MX-80/ MX-100 
MX-100 double length 
Decwriter LA34 
Rad io Shack 26- 1 4 1 8  

price each i n  quantity of 
1 · 2  3.5 6·1 1  1 2-23 24-47 

3.95 3.63 3.34 3.08 2.83 
7.86 7.23 6.65 6 . 1 2  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 avai lable in black i n k  only.  
Loops are avai lable i n  b lue or black i n k  (same price). 
You may mix any combination for quantity price breaks. 
R i bbon loops i n c l ude DO-IT-YOURSELF I N STRUCTIONS. 

VISA DATA SYSTEMS MasterCard 

(305) 788-2 1 45 • Box 99 • Fern Park, FL 32730 

ONLY 
$69.95 

For the TRS-80 Model I and I l l  

• Written in last Z80 machine langw.age • Single key control ol all editing !unctions for ease 
of use.• Dynamic display of word count. line count. and free 
memory count • Superscripts. su bscripts. underlined. bolded . ex
panded and condensed type styles - combine and 
intermi:ii: within a line • Automatically 1ust1fies and wora-wraps on the se men 
as you type.• Search. Replace. and Global Search and Replace • Odd ana even page user-definable headers. looters. 
and page number tines • User-definable linespacing, sheet size. top, felt. and 
bottom margins • Move blocks of text lrom disk. to disk , and within 
the texl.• Examine disk directory on any disk and kill !hes 
while editing • Full screen editing of EDTASM and BASIC text files 

• Automatic renumbering tor EDTASM and BASIC 
files• Print conlents ot screen !unction• Print previewing formats text. mserls headers, num
oers pages. etc on !he screen withou1 printing 1! 
on paper• Page by page pausing capability lor sheet fed 
printers• Supports both parallel and serial printers • Prmter control code access • Supports proportional space 1ust1fymg on 
Centrorncs 737. 739. Line Printe1 1V, Daisy Wheel I I .  
D1ablo, Oume. Starwr1ter. Spmwriter. C lloh 
Prowraer. NEC PC-8023A-C. TEC 8500R • Also supports special Iunctions o1 M1croline. MX-80 
MX- 100. and Grattrax Plus • Any character or symbol your pfinter can print is 
accessable with the Special Character feature • WOfks with NEWDOS, NEWDOS80, TASDOSLOOS. and DOSPLUS - Single or Double Density 

Many word processing systems claim theirs are the best, but few would 
dare to guarantee them. Not us! We are confident that ZORLOF is the 
most useful word processing system on the market for under $200.00. 
If you don't agree, return i t  within 30 days for a full refu nd . 

CALL (305) 259-9397 
Add $2.00 ahlPJHng & h9"dllng. Florida ruldenta add 5Ԧ ulH lax. Checks require 3 WMk1 lo clear banks. 

ANITEK SOFTWARE PRODUCTS D P.O. BOX 1 1  36 D MELBOURNE. FL 32935 D (305)259-9397 

MODELIllDISK DRIVE EXPANSION KITS 

•1ri. .... ,,,c_.,,.,.h,,,• ... -· +,-·t>o•1< °"''"'°''" c-;;-;;;;,--;-

; ; ,'.'.:.:,:;,::::.:::;:+,:::;:·.:;-.:::·;:"::·.··, Drivekit withone 40 trick TM ·lOO ·l drive 180 KBS479.

I ݇;;;: ݅:Ǿ ::::::: !� Ǿ;:݆i: :::;:ݏݎ��ݍ: ._;;::::�ݑݐ
Orin kit withlwo 80 track TM · 100 -4drives 1.4 MBS1099 . 

• NEWHARD DRIVE 

with two double sided drives $1995.00 
lncludesa48K Model Ill withTwoTandon Disk Drives.Ready to p6u11:; in go . 
OneDrive48K StarterSystem $1595 . 
8':!::t0V19rlSݒllC$s9iJiݖ{ݕݔݓr/i1t00ݗ 
NEW HARD DRIVE 
MODELlll $3295. 
Includes a 48K Model Ill with one Double Sided Disk Drive.a SMegabyteHard DriveSystem.amt DOSPLUS 4. 

I TMl00-1 40Track $199' INTERNAL Model Ill TANDON DISK DRIVES 

\ 1 TMl00-2 40Track $299 
, Everythi a OneDrlveModellll CASES. POWER SUPPLIES and CABLES

2d,��-./r:ewithpowersupply ls ftiȎ
Othet' Kits : i݈݉ t:;x݊  r cabk! 211:
=t:::: UJisY3'2ÙffT Kit II: astecpower supp 74.95

NEW EXTERNAL
I II 

OOSPLUS 3.4 5135• MODEL Ill HARD DISK $1849.3.3 $90. 4.0 $270. INCLUDES OOSPLUS 4.0,REAOY TO PLUG IN,5 MEG 
s · I OPTIONS INCLUDE MULTIUSER rirm:;i�� mh rwŎ 

•llwlthG<aftm 71;)-480-6000 
; 1  OKIDATA PRINTERS ::ݝݜݛݚ1·;:::=)(ݙ!.0.;;'.;1ݘs 

NEC PRINTERS/COMPUTERS 16206 HICKOR KNOLL 
SMITH CORONA TPl S &49. CLOSETO .IOHNSON SPACECENTER 

DEM.ERS COAST TO COAST [ VERBATIM DISKETTES Ú'irmÛÜÝEÞADßà'1 ��áâTON 

1 \wE SERVICE WHAT WE SELL ! 

6.99 
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COM P UT RO N I CS C LAS S I F I E D S 

PROG RAMM E R'S  A I D E; easy 
way to keep track of variables. 
5 books per package, $4.95. 
Cypress Computer, 5244 Ox
ford, Cypress CA 90630. Cash, 
check, money order. 

WO ULD YOU LI KE COPIES O F  
PROGRAMS PUBLI S H E D  I N  
COMPUTRO N ICS O N  DI SK? 
$ 1 2  buys a diskette with all the 
programs published in one issue 
with corrections. Specify issue 
number you want and send cash, 
check, or money order to Box A, 
H & E Computronics, 50 North 
Pascack Road, Spring Valley, 
New York 1 0977. 

STOCK ANALYSIS PROGRAMS 
FOR TRS-80. For more informa
tion write to: 

R. DeCrick 
7655 Whispering Brook C-2 1  
Portage, Ml 49081 

USED TRS-80 MODEL I Level 1 1
with 4 8 K  RAM, lower case, cas
sette recorder, and 1 disk drive, 
all in excel lent working condition, 
$ 1  595.00. Box H, H & E Compu
tronics, 50 North Pascack 
Spring Valley, NY 1 0977. 

TRS-80 Model I Video Displays 
with G RE E N  SCRE ENS $40.00 
each. Box D, H & E Computron 
ics, 50 N. Pascack Road, Spring 
Valley NY 1 0977.  

YO U.R AD CAN APPEAR H E R E  
for as l ittle as $ 1  0.00 per month. 

COLO R  COMPUTER CORN E R  
continued from page 43 

Label Command Argument Comment 
START LOA #$0 Get a zero into the A reg .  
LOOP LOX #$400 Load address 400H into X .  
SCREEN STA , X+ Store A i nto contents of X ,  

INC X .  
CMPX #$600 End of v ideo? 
BNE SCREEN If not , f i l l  next locat ion .  
JSR WAIT Pause for  awh i l e  . 
JSR WAIT 
JSR WAIT 
INCA Get next ASCII c haracter . 
BNE LOOP If not done , repeat d i s p .  

DONE SW! Don e ,  return to OS. 
WAIT LOB #0 Get a zero . 
LOOP2 TFR D , Y  Save accumul ators . 

ṂL AB=A*B 
TFR Y , D  Get accumulators bac k .  
INCB Add one to B .  
BNE LOOP2 If not zero ,  repeat . 
RTS Zero , done - return . 
END 

PROGRAM LISTI NG 

TO L L- F R EE O RD E R L I N E : 

(800) 431 - 281 8 

CLASS I F I E D  ADVE RTI S I N G  
Introductory Rates (per insertion) 1 X  3 X  6X 1 2 X  
Special Discount Price (to 25 words) $20 $15 $12 $10 
Special D iscount Add'I Charge/Word $.45 $.40 $.35 $.30 
To figure cost of ad, consider words l ike "a", ''the", "etc." as one 
word each. Telephone number with area codes counts as two 
words. Please type o r  print your ad and send along with payment 
inb full (check, money order, VISA, Mastercard or AMEX) to H & E 
Computronics, Inc. Classified Advertising Department, 50 N. Pascack 
Road, Spring Valley, N. Y. 10977. Your ad will begin in the next 
available issue. 

PERT 
continued from page 5 7 

The sum of that t(a) times along each path is 1 2 .66 since 

Path :It (a) 

70 - 80 - 1 10 5 . 66 + 7 = 12 . 66 
70 - 90 - 1 10 9 . 33 + 3 . 33 = 12 . 66 

I t  would  therefore seem that both paths are criti(j:a l ,  but 
in reality the 70-90-1 1 0  path is  the critical path s ince it has 
the higher variance. 

Path to  t p  tp - to (tp - to)2  

1 10 - 80 2 12 10 100 
80 - 70 2 8 6 

136 

var = 136/36 = 3 . 77 

1 10 - 90 7 6 36 
90 - 70 4 16  12 144 

180 

var = 180/36 = 5 

C. B rian H oness 
22 Shaftesbury Lane 
Col u mbia, SC 29209 • 

62 December 1982 
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STOCK MARKET ANALYSIS PACKAGE 

For TRS-80* Models I, I I  & Ill, IBM PC*, Apple* I I  & Ill, & CP/M* Computers 

'TRS-80 is a trademark of Tandy Corp. • 'IBM PC is a trademark of IBM Corp. • 'Apple is a trademark of Apple Corp. · 'CP/M is a trademark of Digital Research 

Portfolio Valuation • Trend Analysis • Bond Calculations 
Money Market Analysis • Portfolio Bookkeeping • Future Projections 

This col lection of programs aids both f inancial  professionals and i n d ividuals i n  the eval uation, selection,  and 
management of i nvestment portfol i os.  It featu res: coverage of stocks, bonds, convertible securities, options, 
warrants and a n n u ities; real istic treatment of taxes and comm issions; and portfol io selection methods. The 
clearly written user's manual  makes it easy to q u ickly learn how to use all of the programs in thÆ package, 
even if you've never used a com puter before. With the STOCK MARKET ANALYS I S  PACKAG E, you' l l  soon 
fi nd that your m icrocomputer is an i n dispensi ble tool ,  perfo rming a l l  of these i nstant calcu lations: 

• 	 Annu ity Analysis 
• 	 Com putation of Alpha and Beta Val ues for Security 
• 	 Option Valuation and Hedge Ratio using the 

Black-Scholes Method 
• 	 Bond Val uation - Yield to Matu rity & Other Values 
• 	 Future Net Worth and Present Value of Projected 

I nvestment Sched ule 
• 	 Com pou nd I nterest Computations 
• 	 Estimate of Future Earn ings Per Share 
• 	 Date Computations (Number of Days Between Any 

Two Dates) 
• 	 Option Writ ing Computation 
• 	 Portfol io  Listi ngs with Various Profit/Loss Analyses 
• 	 Portfol i o  Selection by Sharpe's Method 
• 	 Rate of Return - Variable I nflow 
• 	 Valuation of a Share of Stock 
• 	 Val u e  of a Warrant 
• 	 I nvestor's Rate of Return on a Converti ble Bond 

• 	 D i l ution Analysis 
• 	 Arbitrage Com putations 
• 	 Future Price Estimation with I nflation 
• 	 Seasonal Quantity I ndices 
• 	 Financial Ratios 
• 	 Merger Analysis 
• 	 Value of a Right 
• 	 Depreciation vs. Cash Flow 
• 	 Time Needed for Money to Double, Tri ple, etc. · 
• 	 Time Series Analysis - Li near Trend 
• 	 Ti me Series Analysis - Movi ng Average Trend 
• 	 Brokerage Comm issions 
• 	 Marg i n  Account Com putations 
• 	 Advanced Option Strateg ies 
• 	 Money Market Computations 
• 	 Forecasting Cash Flows 
• 	 Leverage Analysis 

HOUR24 oRDER LINE 
(91 4) 425-1 535 

$99.95 
••• ALL PRICES A N D  SPECIFICATIONS SUBJECT T O  CHANGE ••• 

DELIVERY SUBJECT TO AVAILABILITY 
NEW TOLL-FREEDEALER INQU IRIES WELCOME O R D E R  LI N E  

(OUTSIDE O F  N.Y. STATE) 

(800) 431 -281 8 

50 N. PASCACK ROAD 

SPRING VALLEY, NEW YORK 1 0977 


• All orders pro.cessed within 24 hours 
• 30-day money back-guclrantee 

• Add $3.00 for shipping in UPS areas 
• Add $4.00 for C.O.D. or Non-UPS areas ' 

• Add-$5 .00 to Canada or Mexico 
• Add exact postage to all other countries 
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WITH TH(: FIRST ltME COMPUTER US!R Ht MIJID 

Introducing the Most Powerful 

Business Software Ever! 


TRS-80™ (Model I ,  II, III, or 16) • APPLE™ • IBM™ • OSBORNE™ • CP/M"' • XEROX™ 

. Tired ()t Yc>ur ,.6t:N f:l)4L •
• ��IJl.�:rlf't.��c-..•tldffl" 
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VlRSAlEDGER ffAS 8£EN CREATED 

module can be purchased and used independently, 
m any combination to form a complete, coordinated business system. 

"9.95
accounta receivable. invoicing, andभ track ol all information related to who

An provide automatlc billing for past due ac
statements, invoices, and summary and IJERsAiNVENroRv'". 

, SPRING VALLEY, N.Y. 10977 

VERSAlEDGER If" $149.95 
VERSAl.EDGER Il'" is a complete accounting system that grows as your business 
grows. VERsAl.EoGER II"' can be used as a simple personalcheckbook register, 
expanded to a small business bookkeeping system or developed into a large 
corporate general ledger system without any additional software. 

• VERSAl..EDGER II"' gives you almost unlimited storage capacity 
(300 to 10,000 entries per month, depending on the system). 

• stores all check and general ledger informatjon forever, 
• prints tractor-feed checks, 
• handles multiple checkbooks and general ledgers, 
• 	prints 17 customized accounting reports including check registers, 

balance sheets, income statements, transaction reports, account 
listings, etc. 

VERSAl.EoGER If" comes with a professionally-written 160 page manual de· 
signed for first-time users. The VERSAl..EDGER II"' manual will help you become 
quickly familiar with VERSAl.EoGER II"', using complete sample data files 
supplied on diskette and more than 50 pages of sample printouts. 

SATISFACTION GUARANTEED! 
Every VERSABUSINESS'M module is guaranteed to out perform all other competitive systems, 
and at a fraction of their cost. If you are not satisfied with any VERSABUSINESS'M module, you 
may return it within 30 days for a refund. Manuals for any VERSABUSINESS,. module may be 
purchased for $25 each, credited toward a later purchase of that module. 

To Order: Write or call Toll-free (800) 43 1-28 18 
(N.Y. S. residents call 9 14-425- 1535) 

• add $3 for shipping i n  UPS areas • add $5 to CANADA or MEXICO 

• add $4 for CO.D. or non-UPS areas * add proper postage elsewhere 

DEALER INQUIRIES WELCOME 
All prices and specifications subject to change I Delivery subject to availability. 

• TftS.80 io •  ol lhelladio Shack Division of Tandy Corp. - •APPLE is a ttademark of Apple Corp. - 'IBM 1s a trademark of IBM Corp. · 'OSBORNE is a trademark of ()!;borne Corp. 
'CP/M is a trademark of Digital Research . 'XEROX is a ttademark of Xero• Corp. 



WARRANTY 

Min i-Mvte 
diskettes 

]:-PlJIB _Q=` .., 
l.JL.Jil I l.Jil • l •l.JLJ 

Name ________________ ƅ 
Address _______________ _ 

iii.I __________ _ 

· - - - - -

DfZI o[llJ o• 
per box. Please add $3.00 for shipping 

I I D Please send me more information about other Computronics products. 

;LO.r:'IPITTRO.�ZLS �-
wABAsH FLEXIBLE DISKS 

V1abasH 
5-VEARWARRANTY 
8" Maxi-Myte 
Flexib le Disks 
The only 8" diskettes guaranteed 
to perform for a ful l  five years. 

Single Side I Double Density 

VlabasH 2-¥EAR WARRANTY 
5V4'' Flexible Disks 
The only 5%" guaranteed 
to perform for a full two years. 

Single Side I Double Density 

s34® B̄OX OF 10 
CALL TODAY OR SEND COUPON 
800-431-2818 ��r 914-425-1535 

COATING The Coating process has 
been recently improved by our revolu
tionary SR-3000 manufacturing process, 
resulting in a completely uniform surface, 
with excellent adherence to the polyester 
base. The result:  consistent signal qual
ity which is crucial to all applications, on 
all appropriate d rives. 

E • c. Spring Valley, N Y 10977 D Please send me _ boxes of 8" Maxi-Myte Flexible Disks at $39.95 1 
per box. Please add $3.00 for shipping. D Please send me _ boxes of 5 W' Mini-Myte Flexible Disks at $34.95PUNCHING State-of-the-Art equip

ment at the Paol i  plant assures precision 
punching and assembly for every Wabash 
diskette. Certification and initialization are 
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 
i n c l u d i ng p ri n te r  r ibbons,  
pressu re sensitive labels,  
paper, media storage equip
ment, and more! 

. 0 Check enclosed 

Credit Card No. Exp. 

City/State/Zip 

Phone ( ) 

I 
I 
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Registered 

OVERLAYS 

IDepartment of the Treasury-Internal Revenue ServiceȊ 1 040A U .S. Ind ividual Income Tax Return ŋ®82 I ·<'; OMB No. 154!Hl085

Σ:: Your first name and iniiial (if joint return, also give spouse's name and initial1 Last name Your soral security number 

label.

Other· 
 Present home address (Number and street, including apartment number, or rural route) Spouse's security no. 

wise, 
pleHe 
print City, town or post office, State and ZIP code Your occupation ....
or tJpe. Spouse's occupation 

Presidential • . . . : · · · · · · · · . Note: Checking ''.Yes" will 
Do you want $1 to go to this fund? • not increase your tax or reElection Campaign If joint return, does your spouse want $1 to to this fund? . . . Yes No duce your refund. 

M I CROMAT I C  TŌS-S()* f)wners vv ȋvur Vwn 
PROGRAMM I NG Taxes Like An l:xpert with TAX/SAVI: I I™ 
COMPANY • TRS·80 is a trademark of the Radio Shack Division of Tandy Corp. 

r=v M()()l:L 1 .  I I** vr M()()l:L I l l  
TAX/SA VER 11'" - The tax help program for the layman, the professional accountant or tax preparer. 

New and expanded, TAX/SAVER II'" offers a different approach to preparing a tax return. Like the original, the new version has 
the tax regulations programmed in so it is more than just a calculator. Designed for non-accountants, TAX/SAVER II'" asks you 
questions, just as an accountant does. Based on your answers, it leads you through the tax maze to your lowest legal tax. Then it 
tells you how to fill in your return, line by line, or it will output to a printer. 
TAX/SAVER II'" also has speed features for those doing more than one return. Optional program instruction and tax text make 
TAX/SAVER II" the practical system for professional preparers as well .. TAX/SAVER II'" has full disk storage of data files (with 
optional password protection). 
The manual includes information on special tax areas, lists of possible deductions and a tax glossary. 
TAX/SAVER II'" compares itemized deductions to national averages; automatically computes certain limitations - for example, on 
medical deductions and contributions; checks for excess FICA; helps determine dependents. Yet, TAX/SAVER II" offers the 
privacy and convenience of home ªse. 
The user-oriented design with special screen formatting makes data entry, verification and.correction easy. Yet you are always in 
control. You can skip any help features or parts of the program that you don't need. 
TAX/SAVER 11'" 

• Completes long and short forms (1040 & 1040A) 
• Itemized Deductions - Schedule A 
• Interest & Dividends - Schedule B 
• Tax Calculation - Tables, Rates 
• Tax Savings Methods - Income Averaging, Maximum Tax, Alternative Tax 
• Business Income - Schedules C & SE REVIEWS:• Capital Gains - Schedule D 

" .... well designed and easy to use" - D. Lubar, Creative Coriiputing 1/81 • Allows you the privacy of your own home 
" .. .TAX/SAVER''" may very well live up to its name" • Lets you help friends and relatives with their taxes M. Tannenbaum, CPA, 80 MiciOc_omputing 2/81 • Has built-in aids. Answers specific questions like "Is my father my dependent?" arid "Are my deductions ·reasonable?" 

CUSTOMERS:• Manual includes 1982 tax forms, information on special tax areas, lists of possible deductions, and glossary of tax terms 
"For the price it can't be beat. I am looking forward to next year. With this • Completes long and short forms including itemized deductions, excess FICA, earned income credit, community property, 
program I finish my filing in 2 hours. Thank you." tax calculation (comparing all possible filing statuses in one run) 

• Tax regulations are programmed in by our team of accountants. Just type in your figures & you've done your own tax return "Excellent presentation. Tutorial style is one of its most. attractive attri· 
• Helps you find the lowest tax butes. Finally, a program I can really user" 
• Discounts on yearly updates 

PROFESSIONALS:• Prints out on standard .IRS forms overlays or plain tractor feed paper 
"This is the Rerfect program for those doing taxes for others for reasonable 
fees It was obviously wntten by folks that know both prajrammmg and tax 
law " "TAX/SAVER''" is superior " 

• Accepts totals from all other tax forms not listed here 

¥¦t§ ẗi©ª«;h¬���o::9!:�1:: lets you revise its estimate by merely changmgone or more Imes. Use it as a tax planner either 
together with TAX/SAVER II'" or by itself. TAX/F.ORECASTER'" lets you quickly ask all of your WHAT IF? Questions and instantly recalculates your taxes. A great tax preparation 
aid for both the layman and professional. Includes Income Averaging and disk storage of Client files. 

• Both TAX/SAVER II'" and TAX/FORECASTER'" are tax-deductible • Discounts are given on yearly updates • Free tax newsletter is issued ;mnually. 
With the combined package TAX/SAVER II'" and TAX/FORECASTER«", you can now have, at an affordable price, the power to predict, contr?I and reduce your tax liability. 

D TAX/SAVER II® (MOD I & Ill) $139. 95 -Manual Included SYSTEM REQUIREMENTS 
D PROFESSIONAL TAX/FORECASTER® (MOD I & Ill) $99.95 ($84. 95 if purchased with TAX/SAVER II"') 
D UPDATE for TAX/SAVER ll® Owners $83. 95 
DDD 

TRS-80 Model I with 32K and 2 disk drives 
TRS-80 Model Ill with 32K and 2 disk drives 
TRS-80 Model II** with 64K and 1 disk drive 
D TAX FORM $39.95
D TAX/SAVER II® -Model II** Version $199. 95 
 •• Availability of Model II programs uncertain at press time. D PROFESSIONAL TAX/FORECASTER® - Model II** Version $129.95 

50 N. PASCACK ROAD 

SPRl!"'G VALLEY, NEW YORK 1 0977 


- ALL PRICES & SPECIFICATIONS SUBJECT TO CHANGE 
- DELIVERY SUBJECT TO AVAILABILITY 

NEW TOLL-FRE E  
O R D E R  L I N E  

(OUTSIDE OF N . Y .  STATE)

(800) 431 -281 8 

24 O R DER 
HOUR 
LINE 

(91 4) 425-1 535 
* 30-Day money back पarantee 
* 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 
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The Original Magazine for Owners of the TRS-ao™ MicroComputer 
M O D EL I • MODEL 1 1 / 1 6  • M O D E L  I l l  • POC K ET C O M P U T E R  • COLOR C O M PU T E R  

Software 
for TRS-SO 

Owners ;�O.r:IPUTRO.�ZLSf Monthly 
Newsmagazine 

for TRS-SO 
Owners 

MONTHLY NEWS MAGAZINE 

·.. 

• PRACTICAL APPLICATIONS • BEGINN ER'S CORNER 

• N EW EXPANDED BUSINESS • NEW PRODUCTS 
SECTIONS • SOFTWARE EXCHANG E 

• GAMBLING • MARKET PLACE 
• GAMES • QU ESTIONS & ANSWERS 
• EDUCATION • PROGRAM PRINT OUTS 
• PERSONAL FINANCE . . . and MOR E! 

NANOS SYSTEMS CORP. 

TRS-80 At Your 
Fingertips Complete quick 
reference guide to basic, assem
bly language' and graphic codes 
- all at your fingertips for all 
TRS-80 computers (specify 
computer).

• Assembly Language Section NIA for Color Computer 

B. 

OR 

A Word Processor, 
Data Management 
System and Cleanup 
(A maze game) All on cassette. 
(Add $3 for diskette, add $5 
for modified MOD-11/ 1 6  diskette 
version-NI A on color computer 
or pocket computer.) 

24 HOUR ORDER LINE 
914-42 5-1535 CALL TOLL FREE 

50 North Pascack Road 
Spring Valley, New York 10977 

800-431-2818 
(Outside of New York State) • Ŋ IEJ0 One Year Magaz ine Su bscription $24 O New O Renewal

0 Two Year M ag az i ne S u bscription $48.00 O New O Renewal
D Sample Issue $4. O Mod 1 1/ 1 6  Newsletter Subscription $ 1 8  

Your Choice: TRS-ao· at Your Fingertips D o r  Word Processor/Data Management D 

Model D Model 1 1 /16 D Model I l l  D Color Computer O Pocket Computer D NEW! 
MOD-11/16 

NEWSLETTER 
$ 18/Year (or 12 issues) 

Name Address Cit 

State 

Credit Card Number Expiration Date 

Add $12/Year (Canada. Mexico)-Add $24/ Year Air Mail outside of U. S. A .. Canada. and Mexico 

All Prices and Specifications Subject to Change 


• TRS-80 is a trademark of the Radio Shack Division of Tandy Corp. 



Also EDIT $40 
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© Includes INP, OUT, rrulti-dimensional arrays.
@ About 40 lineS/second.
@ Only 10% -35% code growth. 
© Even lXlStructured for-next loops, 

variable-bound arrays. 
$99.95 +$2 Shipping 

CA add 6 %  

�[l@©ooa� 
Allen Gelder Software 

(415) 387- 3131 
Z Box 1 1  721  San Francisco CA 94101 • 

Ful l  screen BASIC editor 

ADVE RTI SI N G  D I RECTORY 

5 Alpha Products . . . . . . . . . . . . . . .  1 -800-2 2 1 -091 6 

61 An itek Software Products . . . . . . .  3 05-2 5 9-9397 

5 9  A.  R. Systems 

9 Aspen Software Com pany . . . . . .  5 05-2 8 1 - 1  634 
21 Beal in Corp . 3 0 1 -490-2 744 . . . . . . . . . . . . . . . . . . . . 


Cover 3 The Bottom Line . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

. 8 B L & W  

34-35  BT E nterprises . .  . . . . . . . . . . . . . . . .  800-64 5-1  1 65 

Cover 2 The Business D ivision . . . . . . . . . .  305-830-81 94 

3 7  Compass Systems,  I nc. . . . . . . . . .  603- 3 2 9-5 603 

43 CompuAdd Corp .  . . . . . . . . . . . .  1 -800-5 3 1 -5475  

6 1  Compu- Kit . . . . . . . . . . . . . . . . . . . . . 7 1  3-4 74-7342 

2 5  Com putech 2 0 1 - 3 64-3005 . . . . . . . . . . . . . . . . . . . .  


5 9  Computer Plus . . . . . . . . . . . . . . . . .  61  7-4 86-31  93  

5 1  Computer Shopper . . . . . . . . . . .  1 -800-32 7-9920 

4 1  Cosmopolitan Electronics Corp . . .  3 1 3-397-3 1 2 6 
4 5  Data Resources . . . . . . . . . . . . . . . . 303-698-1  263  


6 1  Data Systems . . . . . . . . . . . . . . . . . . . . . . . . 3 05-788-21  4 5  


6 EAP Co . . . .  . . . . . . . . . . . . . . . . . . . . .  8 1  7-498-4242 

4 E ighty System N ewsletter 


68 Al len  Gelder Software 

1 0  Gooth Tax Programs 
39 H acks . . . . . . . .  . . . . . . . . . . . . . . . . . . 7 1  3-4 5 5-32 7 6  

63-67 H & E Com putronics . . . . . . . . .  1 -800-4 3 1 -2 8 1  8 
59 I l lustrated Memory Banks/ IMB . . .  4 1  3-663-9648 
2 9  Kwik Software . . . . . . . .  . . . . . . . . . .  4 1  7-3 2 6- 7 1  54  

10  Langley-St. C lair . . . . . . . . . . . . . .  1 -800-2 2 1 - 7070 


Cover 4 Leadi ng E dge Products , I nc . .  . .  1 -800-343-68 3 3  
2 9  Lemons Tech Services . . . . . .  . . . .  4 1  7-345-764 3  
6 1  M.E .S .C .  
5 9  Micro Architect 
3 3  M icro Data Supplies . . . . . . .  . . . . 2 1 6-4 8 1 - 1  6 00 
1 6  M icro I mages . .  . . . . . . . . .  . . .  . . . . 2 1 2-445- 7 1 2 4  
4 7  M icro Labs . . .  . . . . . . . . .  . . . . . . . . .  2 1 4- 2 3 5-09 1 5 
1 7 Microsette Co. . . . . . . . . . . . . . . . . . 4 1 5-968-1 6 04 

3 Micro Systems Software . . . . . .  1 -800- 3 2 7-8724 
ext. 1 97 

2 9  Nanos Systems Corp. . . . . . . . . . . 3 1 7-244-4078 
3,1  1 ,1 3,1 5 Powersoft . . . . . . . . . . . . . . . . . . . . . . 800- 5 2 7-74 3 2  

1 9  PMC Software. . . . . . . . . . . . . .  . . . . 4 1 5-962-03 1 8  
7 Precision Prototypes . . .  . . . .  . . . .  . 5 1  2-5 2 6-47 5 8  

2 6-2 7 Racet Computes . . . . . . . .  . . . . . . . 7 1 4-9 9 7-4950 
3 1  Software Options, Inc  . .  .. . . . . .  1 -800-5 2 1 -6504 

8 SOURC E LiB  Systems . .  . . . . . . . . .  800-2 2 3-1  087 
1 2  Star Ware 

6 Swayback S oftware . . . . . . . . . . . . . 609-7 7 8-081 1 
6 Virginia Micro Systems . . . . . . . . .  7 03-4 9 1 -6502 

68 December 1 982 
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Dosplus 

I DS M ICROPRISM 

$689. 
UPS Delivered 

• 1 1 0  cps bl-directional, logic-seeking 
• Single pass correspondance quality print 
• 10, 12, & 16 cpl with extended mode (24 x 9 dpi) 
• 84 x 84 dpi Dotplot graphics; 1/48" l i ne space 

Okidata Printers 

MICROUNE 82A . 1439• 
M.82A TRACTOR . . . . . . '59• 
MICROUNE 83A . . . . . . . . '694• 
OKIGRAPH ROM . . . . . 144• 
MICROUNE 84 Parallel 
200 cps . . t1044• 
MICROUNE 84 RS-232C 
200 cps . . . . . 11169• 

Anadcx Printers 

DP-9500A . .  . 11474• 
DP-95 1 0A . . . . . . • . . .  11474• 
DP-9620A . . . . . . . . .  . . 11569• 

Brother Printers 

DAJSYWRITER 2000 . . 11089'" 
TRACTOR . . . . . . . . . . '49• 
CABl£ . . . 1149• 

IDS Printers 

PRISM 80 W/4-colors, Sprint 
MOde:, Dot Plot, & Cut 
She:e:t Guide: . . . . . . . .  . . t13!l9M 
PRISM 80 w/o color . 11174• 
PRISM 1 32 WI 4-colors, Sprint 
Mode:, Dot Plot, & Cut 
Sheet Guide: . . . . . . . 116999 
PRISM 132 w/ocolor 11tS4• 

TEC Printers 

C. ltoh Printers 

C. ITOH PRO\WITER 1499• 
CJTOH PRO'MtlTER 
Parallel & RS-232C . '619" 
C. ITOH PRO\YJRITER 2 '7 34• 
CJTOH PRO\WITER 2 
Parallel & RS 232C . . '79911 
C ITOH F·10/40 STARWRJTER 
Parallel, 40 cps 11499• 
C. ITOH F-10/55 PRINTMASTER 
Parallel, 55 cps 11799• 
F·10 TRACTOR tt89• 

NEC Printers 

NEC PC 8023A-C 
NEC 3530 (35cps) 
NEC 7730 (55 cps) 

Ccntronics Printers 

CENTRONICS 122-1 
CENTRONICS 352 . 
CENTRONICS 353 
CENTRONICS 739-1 

1979• 
11614• 
'tU74• 

1659• 

Smith-Corona 

SMITH CORONA TP-1 1 59911 
Spe:crfy 1 O or 1 2  cp1 
Specify Parallel or RS-232C 

Call For Prices 

On OUME & DIABLO Daosywheels 
OUANTEX, DATASOUTH, DIP, 
MPI, & other printers available 

Haya Smartmodem 

A soph1st1cate:d 0-300 baud 
originate:/ answer mode m 
Fe:ature:s include: auto-

dial, auto-answer, full/half duplex, 
k£yboard control, use:r-se:le:ctable: 
parameters. Comes W1th tele
phone: cable: & power supply. 

HAYES SMARTMODEM '229• 
HAYES 1 200 BAUD 
SMARTMODEM 157411 
RS·232C CABLE . . . . . ".29 .. 

Micro Term 
An e:.<ce:l l.::nt te:rmon<il progrd'T' 

from Mocro-Systens Software 
M1croterm fe:ature:s sol"lultane:ous 
input wt-lie at menu, auto 01al 
support ' 1riclud1n9 pre: pr.-r 
3r11meo doahr.g ano trans· 
•nssoor wotnout c.perator 
•l'le:rventoon), d irect file transrc•. 
J·ll< of CdOture: bu'fe:r, and a '11gr
.JPerat1onal baud rate: lncdr 
')600) Wc11-su1te:d to botro tt·c 
L; '1( & Hayes Smartr10<1e•r s 
auto dial & aut0 ar'swer fedture, 
Specify Model I or 111 wne·1 

orde:11ng 
MICRO TERM 

MODEMS 
LYNX 
SIGNALMAN MAR!< . 

NOVATION AUTO CAT 
NOVATION 1200 BAUD 
AUTO CAT . .  . .  

Model 3 

'89.. 

122911 

. '8911 
'224.. 

156911 

Model 3 woth 48K 6 and two 
single: s1de:d, double: density 
drives, de:hve:red ready to ruri. 
Fully compatible: with all hard
ware:/ software RS-232( port 
optional. Non-Radio Shack 
warranty, but full 90 days on 
parts & labOr 

MODEL 3 '1799.. 

Disk Drives 
.10 TRACK SS "2 3911 

T h e  finest 005 d'cl' a t > e  r '-' 

d BASIC arrdy sort :ǰu1:"<•U ""- ' 
drrayJ input +\l Ǫ(.ontrǫ:1e'! Â' ,;<· 
nputJ, randoni dccǯss ;v,:: 

moc1ficat10P, BASIC cl'.::c<s 1r,

actr1c "DO", r epe.:it as: ::x:::: 
coriniand, OCV•Ce rout1'15 s "'3 e 
role: conversion from Mcce1 
TRSOOS, reading 40 trac5 c.SKS 
111 80 track droves, etc Spec •. 
Model I or Ill, single or do.1t,1l' 
density, 40 or ǭo t•.;ic1< c:s, er .. : 

DOSPLUS 3.4 '104 .. 

Quic-N-Easi 
Quic+l-Easl lets anyone: w11tc 
custom business aPPhcatoo• 

programs wotnout BAS C a• Ǭ 
you do ot faster Now ;«xr Cd' :"' 
Qulc+l-Easi tor 1 5 caǮ f'RH 
You're satosf ed or 1 )U' S 1 Q') 
r efunded- no OlJCSI ons as•,. : 
Non-orograrw:1ers & expcrµ 
c'hke Cdr "'rote '>QPnostocdte:Ǳ 
bus•rie:ss programs w1t:1 Qu1c-N
Easi Inven tor• .  re:.::or•Ãs .,,,,. 
trac lcmg, budget rJ ar d ''"' 
orograir faster w.th 31edl>'' 
ne:x1b1htt, 1o¶e: d p10- or ,,.,.,. 

•POrley OdCIC. 

TRS-80 Mvdr. 1 '  
,::}.; C·N-Eas1 '159" 
Model 1 1  '16 ((P M ·HqurG : 
uu oc-N-ta<o 1159"" 

NEWSCRIPT 7 .0 

ProSort's NEWSCRl'T SllOOv•ts 
most printers ( 1nclud1ng tN.• • e .. . 
Microhne: 841, c'nd reatve, t••.r 
r 1gt1t-,'-lst1f1ed proportoOr'kil 
printiPg, sing!· anr. ·1outJo.: .... ::· • 

type w1tt'l1n text, So.t.Jscr Ot5 
supe:¸ripts, underl:rw1g 
bOldfaces, multiple cn.:i«Kt•, 
pitch, lulf-scre:e:n eootong 3 ,•M 
search/replace. custo•nru : 

fcrrn" letters, paon e:•'g11st: 
commands, typeat-ead prirt 
ahead buffers for speea. d 
professio nal manual, & ws: * "  . · 

suoport from tlw dutt OI t• '.H' • 

Ne:wscnpt 1104" 
Options , tie low , are nut 
available: separately 
Ma11 Laocl| 11 500 

hie: ( 0'1 >"ertor 11 5"' 
Proport..)r al Dri.f'r 149" 
lleL1·1c IX. ¹Oster '150 ' 

Orders & Information: CALL (603)-673-8857 
Orders Only: CALL (I00)-343-0716 

DMP85 . . . . . . . . . . . . .  1469• 
The: generic version of NEC & 

Prowriter printers. Fe:ature:s 120 
cps, bi-dire:ctionaģ logic-seeking, 
1 .3K buffer. 5 fonts, 8 sizes on 
9x9 matrix, w/proportional print, 
true: de:sce:nde:rs, & Gre:e:k/Math 
font 160 x 1 44 dots/inch HĤe:s 
graphics matrix, 1 I 1 44• line: fe:e:d. 
Friction & tractor standard, rear 

paper path. 

No H ldden Charges 
No surcharge: tor credit cards-No charge: tor 
UPS shipping-Stock shipments next day 
All e:qu1pme:nt shipped factory fresh with 
manufacturer's warranty-We: accept CODs 
Open PO's not acce:pte:d-SSO minimum 
order-No foreign orders acce:pte:d 

HIGH TECHNOLOGY AT AFFORDABLE PRICES 

Milford NH 03055-0423 



THE PROWRITER COMETH. 

/A nd fl Cometh On Like Cangbuscers.J 

Evolunon. 
It's inevitable. An eternal 

verny. 
Just when you think you've: 

got it knocked. and you're 
resting on your laurels. some
body comes along and makes 
a dinosaur out of you. 

Witness what happened to 
the CentronJCs printer when 
the Epson MX-80 came along 
in 1981. 

And now. witness what's 
happening co the MX-80 as 
the Pro Writer cometh to be 
the foremost printer of the 
decade. 
SPEED 
MX-80: 80 cps. for 46 full lines 
per minute throughput. 
PROWRITER: 120 cps. for 
63 full lines per minute 
throughput. 
GRAPHICS 
MX-80: Block graphics standarc 
fine for things like bar graphs. 
PROWRITER: H1gh-resolu
non graphics features. fine 
for bar graphs. smooth curves. 
thin lines. intricate details. etc. 
PRINTING 
MX-80: Dot matnx business 
quality. 
PROWRITER: Om matnx 
correspondence quality. with 
incremental printing capability 
standard. 
FEED 
MX-80: Tracror feed scandard: 
optional frirnon-feed kit for 
about $75 extra. 
PROWRITER: Both uactor 
and friction feed standard. 
INTERFACE 
MX-80: Parallel interface 
standard: optional senal 
interface for about $75 extra. 
PROWRITER: Available stan
dard-either parallel mterface 
or parallel/serial interface. 
WARRANTY 
MX-80: 90 days. from Epson. 
PROWRITER: One full year. 
from Leading Edge. 
PRICE 
Heh. heh. 
Mark:eced Exclusively by Leading 
Edge Producis. Inc .. 225 Tump1k:e 
Siree1. Canton. Massachuseus 
02021. Call: 1ollfree 1-800-343-6833: 
or in Massachuseus call collecc 
16171 828-8150. Telex 951-624 

LEADING 
EDGE. 

For a free poster of "Ace· 
I Prow mer s pilot! doing his 1hing. 
please wnce us. 
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