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Mountain Computer makes
more peripherals for
the Apple Computer

0- and . . . a place to put them
than Anybody.

ll -Intelligent Home Controller lor lights and
_ appliances. Real-time schedules and
.\. energy conservation. Complete applications

software package. Home security with random
;_ scheduler. Power usage accounting package tor
_\ home energy cost control No wiring required
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_f_4,ó,,._ V t Real-time and date information. Interrupts
i_:_ð,_<. permit Foreground/Background operation ol
\._ .____ _ _ _ two programs simultaneously. Battery back-up
' 9 Crystal-controlled lor ' 001% accuracy Onboard

_-ð" I-- 7-- ( ROM tor easy access lrom BASlCs Supports
. PASCAL. Time lrom one millisecond to one year
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allows interactive programs with speech-prompted inputs. Use output tor
speech directed activities in business systems. announcements in a control-
room. or sound eltects in entertainment programs Easy to use because input
as well as output I5 under user control with special software operating system.

Program your own EPROMs. Create your own firmware
Programs 2K. 2716 5V EPFlOMs Disk software package
provides easy EPROM programming. EPROMs are verilied
alter BUHN. RUN your programs lrom on-board socket or
install them on ROMPLUS >

More power tor your system through lirmware Six sockets
accept 2716 EPROMs or ROM equivalents. Six or any com-
bination can be used at once Scratch-pad RAM and two TTL
connectors Special 2K ROMs available tor powerlul system
enhancement. Keyboard Filter ROMðCOPYFlOMðOthers
coming soon

Sophistication previously available only on
experimental mini and mainlrame com-
puter synthesizers. Digital instrumental
music synthesizer system. 16 voices in
stereo Instrument definitions simulate the
sound ol real instrumentsðand more. Fully
programmable wavelorms. Envelope Con-
trol Composition system-ðsheet music

; input using standard music notation.
Chords and multi-part scoring up to 16
voices. A true instrument that anyone with
an Apple can play.

16 channels analog to digital input. T6
channels digital to analog output.=- >2- iI v ó

sec. conversion time. Monitor and
'7' output to the real world. All on one

card.

ó . _.- Eight bit resolution. Super-last Spó
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By popular demandó Eight more slots lor your
Apple. Attractive sturdy enclosure lts own heavy
duty power supply Easy to use Address cards
in Expansion Chassis the same way as in your
Apple. Only one additional command to specify
in Apple or in Expansion Chassis Compatible with
all Apple peripherals.

I
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At last! An intelligent, high-quality device tor
data entry lrom user-marked cards. Implement
BASIC programming, examination scoring.
inventory maintenance and other applications
requiring ott-line data preparation for batch
entry later. Connects to any computer having
HS-232 interface. Sottware and cards are
available tor jobs in business. science and
education.
MOUNTAIN COMPUTER has the most compre-
hensive line ol Apple peripherals available
Anywere From anybody. We know the Apple
inside and out and are committed to providing
the incst innovative and unique products to
expand and enhance its capabilities and use.
Alter all. we were the first company to make an
Apple peripheral-except Apple Computer

,,._Zò-1'"14>ô

Available at Apple Dealers worldwide.

Q
300 Harvey West Blvd., Santa Cruz, CA 95060
(408) 429-8600 TWX 910 598-4504

Apple is a trademark of Apple Computer Inc



IF YOU’RE WAITING FOR THE �
PRICE OF WORD PROCESSORS �

TO FALL WITHIN REASON, �

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

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

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

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

Invest in your office’s future . . . �
Invest in WordPro PLUS . .. �
Call us today for the name of the �
WordPro PLUS dealer nearest you. �

Professional Software Inc. 
166 Crescent Road 
Needham, MA 02194 
(617) 444-5224 
TELEX: 95 1579 
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The Editor's 
Notes 
Robert Lock. Publ isher/Editor 
Too Few Atarls 
Such a problem ... We've been saying Atari sales are 
picking up , a more than gradual creep that 's been in 
evidence since summer. The trickle ha apparently 
turned into a roar: it seems the pipeline effectively 
ran dry in mid-December when dealers across the 
country were selling machines faster than they could 
get them . This translates, of co urse, into not selling 
machines, since many dealers were unable to obtain 
enough. We've heard from some who said they could 
have sold many more, given sufficient supply. Don 't 
give up Santa; it would still be quite appropriate for 
Valentine's day . And I suspect Atari orporate won 't 
be caught short again. 

The International Commodore, 
Or, Bye Jack 
We've been persisting in lhese pages wilh claims that 
Commodore 's getting it together in marketing. With 
the help of Dr. Chip, we've been trying to track the 
rapid changes in mid to upper level management. 
Commodore has been growing up as a corporate en­
tity and such growth is invariably repl ete with pro­
blems in working out directions, helmsm 'n/women, 
and the like. 

Jack Tramiel , President and founder of Com­
modore has stepped out of the position of President. 
He will become Vice-Chairman of the Board of 
Directors and Chief Executive Officer. We suspect 
Jack ' s skills will be more directed to the long-range 
growth of the company, and less to the day to day 
operations and intermediate planning. In hort , the 
move looks like a logical , progressive sl p in th e 
growth of the company. 

The new President appears to be exceptionall y 
well qualified to head a company such as Com­
modore . His name is James Finke, and he comes to 
Commodore with a background that . eems ideally 
suited. You hav to unders tand that ommodore i. 
truly an international company. The U has, in the 
past made up a small portion of their overal l 
market. Thus , they' re relatively unique al the mo­
ment among the competiti ve 6502 machine vendor 

Their strength outside the US plac s them at 
number one in installed machines in Canada, 
England , Germany, and so on. In the US they've 
been running number thre behind T and)' and Ap­
ple. In spite of effort s to th contrary, their steps r r 
improving the marketing channels in th US have 
been slow going, with problems with deale r support 
and supply being foremost. 
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INVENTORY �
CONTROL �

FOR THE COMMODORE 32K 
COMPUTER SYSTEM 

� � 1250 Items Per Disk. (2040 Disk) 
� � Tracks Sales Figures By Manufacturer. 
� � Computes Standard Markup Or Percentage Based 

On Selling Price. 
� � Generates Over/Under Stock Reports. 
� � Generates A Physical Inventory Report In 

Location Sequence. 
� � Fast Random Access File Structure Allows Any 

Record To Be Displayed On The Screen In Under 
One Second For Changing Or Deleting. 

� � Generates Daily Sales Report, Retail Price List, 
And MTD/YTD Sales Reports. 

� � Many Other Features Found Only In Large 
Mainframe Inventory Control Systems. 

SEE YOUR NEAREST COMMODORE DEALER FOR A DEMONSTRATION 
CMS Software Systems, Inc. 

5115 MENEFEE DRIVE � DALLAS, TX 75227 � 214-381-0690 
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MAILING �
LIST MANAGER �
FOR THE COMMODORE 32K 

COMPUTER SYSTEM 

� � 1340 Records Per Disk. (2040 Disk) 
� � Prints Labels One Up, Two Up, Three Up, Four Up 

Or The Same Label Two Across, Three Across, Or 
Four Across. 

� � Fast Machine Language Sorting Of File By 
Company Name, Customer Name, City, State, Or 
Zip Code Plus Secondary Sorting Within Any Field 
Such As Company Name Within State. 

� � Record Selection Code Allows Printing Of Sub›�
Files Within Master File. �

� � Can Be Used With Word Pro 3/4 For Printing Form 
Letters, Etc. 

� � Fast Random Access File Structure Allows Any 
Record To Be Displayed On The Screen In Under 
One Second For Changing Or Deleting. 

SEE YOUR NEAREST COMMODORE DEALER FOR A DEMONSTRATION 
CMS Software Systems, Inc. 

5115 MENEFEE DRIVE � DALLAS, TX 75227 � 214-381 -0690 
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Guest Commentary �

BUSINESS 
APPLICATIONS 
ANALYSIS··THE 
MISSING STEP 
Editor’s Note: This article, ongi1wlly printed i11 the}uf;i/August, 1980 �
COMPUTE!, is reprinted because of its usefulness. �

Hal Wadleigh 

Business applications analysis seems to be the most 
negl ec ted lemenl of the microcomputer industry 
today . The shame of it is that the principles of 
business analysis affect almost every phase of the use 
of microcomputers in the business environment--from 
the initia l choice of equipment to evaluating programs 
in use. The root of th · problem appears to lie in 
th e hi story of microcomputer software. 

A short time ago, there was little or no business 
software available for the smaller microcomputer 
systems. The software market was flooded with games, 
but programs th a t do anything useful for businesses 
wcr few and far between . When business programs 
could be found, they were unfortunately lacking in 
the qualities that make "good" software distinct 
from " bad" software. Now that the systems have b en 
out for a whil , the quantity of busin s · packages 
available i greatly improved. The bad n ws is that 
the quality of this software (with a few notable 
exceptions) is as poor as ever. 

Both of these situations--the plethora of games and 
th low quality of business software--secm to be rel a ted 
to the way in which most microcom puter programs 
arc de eloped. The programmer gets an idea and sits 
down to start coding. This approach is ideal for 
games because any interesting oddities that occur 
durin g chi. ra ther non -objcctiv procedur can be 
incorporated into th e game to make it more interesting. 
This is also the worst procedure possible for busincs 
programmmg. 

The nature of games is that they don 't have lo 
do anything in particular (except hold the player 's 
int erest) and the job itself can be redefin ed to 
accommodat any discoveries made during the program­
ming process . In this case, the program is more 
important than the job it is supposed to do! 

Business programs, however, are the exact 
opposite--the job is everything and elegant pro­
gramming is almo t meaningless. A good business 
program is one that does the job well. A bad 
business program is one that does the job poorly. 
The cleganc and sophistication of the program does 
not matt er. Succ ssful games arc usu ally programs 
th a t continually surprise and amaze the user. Business 
programs had better NOT surprise and amaze the 
user. 

The principles of business applications analysis 
are really quite simple . It does not tak · a great 
deal of intelligcnc: · or cducation--just a little control. 
It is a live step process : 

STEP #1: Define The Job 
lt is not too unusual to hear a small businessman 
·ay somethin g lik " I bou ht one of those little 
computers last y a r. What do you thin k I ought to do 
with it. " It's a rath er amazing statemen t when you 
think about it. The man has a tool and would like to 
know what kind ofjob to do with it. The proper 
pro cdurc is to buy the tool that best lit s the job 
that needs to be donc-- it doesn't matter if we 're 
talking about hammers or computers. 

Any computer is a tool for processing informa­
tion . Defining the job for a computer is usually 
a simple matter of ·omplcting the sent nee "I 
want to g ·t . .. '' with a d tail d descri ption of 
what will be the output of the system . 

This step is often called the OUTPU T SPECI›
FICATION phase. 

STEP #2: Define The Information Necessary 
To Do The Job 
No computer will create new information. A computer 
will , however, chang the form of inform at ion that 
is avail abl to it into a mor · us ful form . For 
exampl e , a Iii • ava ilable to th comput r might have 
a lot of records on it ·ms in a business ' inventory . 
Each one of these items has the informat ion on what 
the value of the items are individually and a count 
of how many of these items a re in stock. The computer 
an, wh never n ·ccssary, tak th ·s · individual items 

of information and produ c that information in the 
form of a statement that , "Current in v ntory is worth 
$9875.42 " on a di spl ay. This is not r ally a matter 
of produ ing n w in fo rm ation--s inc th· info rmation is 
air ady cont a ined in the individual inv ntory items. 
The computer has simply chang d th form of that 
information into somethin g more desirable. 

Since we have already d lined the job we want 
th co mputer to do , we now have to d fin th e 
information tha t th comput r will n ' d to do that 
job . This often involves a bit of research. The 
person who docs this part of the anl ys is has .to know 
how lo do the job it If. It also usuall y involves 
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finding out the exact form th inf rmati n is in when 
it becomes available to th e peopl who wi ll be 
operat ing the computer. 

This step i often call d the I PUT SPECIFICA­
TION phase. 

STEP #3: Define The Information To Be Stored 
Some of the information necessary to do the job 
will be needed over and over again. It is silly and 
wastefu l to require op rators to enter th is information 
every time it is needed. omctime · th job itself is 
simple data retrieval--looking at stored information . 
This is the step where the in formation that should be 
stored is defined. In this step, you decide the nu mber of 
data fil es, the form of each data record in the fil e, 
and even the size of the fil e . 

This step is often ca lled the FILE SPECIF/CA T'fON 
phase. 

STEP #4: Determine The Physical Flow Of The 
Information 
Business app licat ions are a matter of gett ing the 
right information to the right place at the righ t time. 
If the computer is going to be printing reports in 
the accounting offi ce and the information is needed 
at the load ing dock , then the system sp cificatio ns 
have to include a mea ns of gett in g th a t printed report 
to the loading dock. This step will be almost meaning­
less in some applicatio ns--but it wi ll be the most 
critical step in others. In either case, it cannot be 
ignored--even if it seems to be unimportant at fi rst 
glance. 

This step is often called the WORKFLO W SPECIFI­
CATION phase. 

STEP #5: Define The Time Contralnts Of The 
Operation 
Since we are dealing with a system that has to get 
the right information to the r ight place at the right 
time, we need to make some rather exact definitions 
of the tolerable delays for ea h tep of th job. It 
would be silly to define a ystem that has to sort 
large files in many different ways without a llowing 
enough time for these sorting operations. It would also 
be si lly to try to function without u h sorting 
operat ions if th ey ar crit ical to the operation itself. 
This final step is often cal led th e RESPONSE 1'!ME 
SPECJFJCA TION PHASE. 

This constraints defined in this stage may show 
that the previous steps have resulted in a syste m 
design that simply cannot work fast enough to do the 
job . This cou ld necessitat doing one or more of th e 
earlier steps over until all five steps conclude wi th 
a acceptable applications design. 

The Final Result··System Specifications 

Now that you have co mpleted th ese fiv e steps, you 
have some idea of what you are lookin g for. You 

sti ll haven ' t chos · n any equipment and you haven't 
even designed any programs--bu t you DO have a 
complete defi nition of the exact job to be done-­
and that is the most critical point: 

YOU CANNOT BUY AND PROGRAM A COMPUTER 
TO DO A JOB UNLESS YOU KNOVI EXACTLY 
WHAT T H E JOB IS//// 

Unless you have gone through this process, you don ' t 
reall y know what the job is and you can ' t reall y make 
any inform d cl isions abo ut eq uipm ent or program­
ming . The en cl results are all too often either comical 
or tragic. 

T he general impress ion of many computer pro­
fcs ·ionals is that micro ystems are toys a nd that 
mi cro software is limited to games a nd ju nk. There 
is an un co mfonabl e amount of truth lo that view-­
clue to th ha phazard way in which micros have been 
used. If people in the microcomp uter ind ustry begin 
usin g their tool · properly , that att itude will change . 
lt wi ll soon become obvio us that mainfra rn syst ms 
a re need le ·sly expens iv behemoths and that main­
frame software is a rchaic a nd oversensitive to small 
errors. 

Th real microcomputer revo lu tion will begin 
wh n mi cro omputers arc used prope rl y--a ncl defining 
the job to b done is always th first step to proper 
use. © 



15 Fe ruorv. 1 81. Issue COMPUTE! 

MICRO COMPUTER �
INDUSTRIES, LTD. �
WORDCHECK 

WordCheck is the secretary’s lifesaver! 
Our newest and already one of our fastest 

selling programs. 
This program interacts with WordPro 3 or 

4 •. Run your letters and documents through 
WordCheck it checks EVERY SINGLE WORD 
for spelling or typographical errors. 

WordCheck contains a spelling list of most 
commonly used words. Any words that do not 
match this list will show up on your screen. If 
these flagged words are all right pass them by 
with the pressing of a single key or 
AUTOMATICALLY add them to the spelling list 
without having to retype them. 

WordCheck is ideal for doctors, lawyers 
and anyone else doing technical writing . Word›
Check is so simple to learn to use your 
secretary can be working with it in a matter of 
minutes. 

Your worries are over! No more scrambling 
for the dictionary when you have to write 
"fluorescent", "nucleotide" or " receive". Word›
Check does the work for you quickly, 
thoroughly and accurately. 

Available for CBM and PET 32K � � 
machines with dual disk drives. List price is on›
ly $200.00. 
� Word Pro is a registered trademark of Profes›
sional Software Inc. and Pro-Micro Software Ltd. 
� � CBM and PET are registered trademarks of 
Commodore Business Machines. 

INVENTORY CONTROL 
Disk based for CBM or PET 32K 
Inventory, Point of Sale, Accounts Receivable 

Inventory a minimum of 2000 items per 
diskette (a lot more with the 8050 Disk Drive.) 

Complete records of merchandise purchas›
ed and sold. Update files and supply cost values 
of stocked items. 

Update cash and credit sales , write in ›
voices , remove sales from inventory and keep 
running total of sales tax . Cash sa les and credit 
sales. 

Maintain a complete record of items 
charged, payments on account . print bills , sort 
fiels and print out summary reports. 
List price is only $200.00. 

MICRO COMPUTER �
INDUSTRIES, LTD. �

1520 East Mulberry Suite 170 
For t Collins , Colorado 80524 

1-303-22 I -1955 

CREATE-A-BASE 
This data base management program for CBM �
or PET 32K handles most business data pro›�
cessing chores with one program. No computer �
experience required . Just turn it on and go! �
EXTREMELY FLEXIBLE FEATORES 
Create records with up to 24 fields of data of 
your choosing. 
File up to 650 records on each floppy diskette 
(1800 if you own the 8050 Disk Drive.) 
Change or add fields at any time. 
Change data disks with out dumping operating 
program . 
Sort or search by any one or two fields. 
Data can be added as $ amounts , with right 
hand justification. 
Perform arithmetic operations on fields with $ 
amounts ( + ,-, • ,/). 
Merge files, change or scratch records, output 
mailing labels. 
Completely interactive with Word Pro 3 or 4 �, 
output form letters, mailing lists, accounts 
receivable, invoices, statements, inventories, 
even reports on your favorite fishing holes (and 
have more time to go fishing too .) 
Start the new year off right with Create-A-Base. 
You’ll pat yourself on the back for months. 
Create-A-Base runs on CBM 8032 or 2001 32K 
machines. 

Available on disk only 
Price $200.00 For the 8050 Disk Drive $300.00 

PET-TERM �
ONLINE TERMINAL SOFTWARE FOR �

THE 8010 OR TNW MODEM �
Proven tested software for the PET 8010 
MODEM �
Machine language routines for speedy perfor›�
mance. �
All necessary screen and keyboard character �
conversions . Control key and special key func›�
tions. �
Terminal to Disk Storage. �
Sequential or Program file transmission �
capability . �
Return to BASIC at will. Operate Half or Full Duplex. �
EXTRAS 
Support programs, such as a SEQ FILE READ/ 
EDIT/PRINTER which allows you and your 
customers to read , ed it and printout those data 
files you will be receiving from the SOURCE 
and other such data bases. 
This program and complete operating 
documentation lists for only $35.00. 
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LED 
A Line·Oriented 
Text Editor 
Arnie Lee, 
ABACUS SOFlWARE 
A compiler, unlike the BASIC interpreter in your 
personal computer converts program source 
statements written in an English-like language , into a 
format acceptable for execution by your computer. 
This article deals not with compilers, but with a 
general purpose utility that is used to create and 
maintain th program source language statements 
that are input to compilers. 

While designing the TINY PASCAL System for 
the PET and APPLE II it became apparent very ear­
ly in the development stage that we would need a 
utility program to maintain the PASCAL source 
language statements. The utility we wrote for this 
purpose is called the LINE EDITOR (LED). 

The LED is line-oriented as opposed to word­
orienced. As such, it cannot be considered a true 
word processor although it does provide many of the 
same capabilities as many of the other commercially 
available word processors . In fact, a slightly modified 
version of the LED was used to create this article. 
Although we wrot the LED to maintain program 
source statements , its usefulness is by no means 
limited to that application. 

The LED is a line oriented text editor . The en­
tire source program must be in memory while the 
user is modifying it. Modifications allowed include 
appending source to the end of the text, inserting 
lines of text into the middle of existing text, changing 
occurance of a character string to another string, and 
printing the text to a hardcopy device. After creati ng 
or modifying the text the user may then save it onto 
tape or diskette. Some of the key points LO note when 
using the LED are: 

each line is numbered 
each line can contain up to 80 characters 
when entering a line, the line must be terminated by 

RETURN key 
a maximum of 500 ltaes of text may be entered (this is 

subject to the memory capacity of your particular 
computer) 

as lines are in serted or deleted from the so urce program, the 
remaining lines arc automatically renumbered 

a line of source may extend more than one screen line on 
your crt 

Commands 
The followin g are the descriptions of each of the 
commands: 
'F' enter FILER portion of LED 

This command allows you to use the LOAD or 
SAVE commands which are described below: 

'L' load file from tape or diskette 
This command allows you to load a previously 
edited source program . The source program 
may have been saved on tape or diskette. 
After keying ' L' the LED will prompt you for 
the name of the source program . Key in the 
fil ename and depress RETURN . Do not key in 
the suffix '. SOURCE'. If you decide that you 
really don't want to load a file, then enter a 
null line instead of a filename . At this point you 
will be asked if the file was saved on tape or 
diskette (for the PET version of LED). Type 
'T' or 'D' as appropriate. If the source program 
is on tape, then you must put the source file 
tape into cassette #1. For either tape or diskette, 
the fil ename that is keyed in must match the 
fil ename that is on the storage medium. 

'S' save file onto tape or diskette 
This command allows you to save the current 
source program onto tape or diskette . 
After keying 'S', the LED will p rompt you for 
the name of the file to be saved. K ey in the fil e­
name and then depress RETUR . The file ­
name is limited to twelve characters. The suffix 
.SOURCE' will be added to th e filename by 

the LED . If you decide that you really don't 
want to save a fil e, then enter a nuU line instead 
of a filename . 
At this point you will be asked if you want to 
sav the fil e onto tape or diskette (for PET ver­
sion of the LED) . Type 'T' or 'D' as appro­
priate. If the source is to be saved onto tape , 
then you must put the tape into cassette #1. 

••• ote that tape is supported only in the PET 
version. 

'A' append the end of source 
This command allows you to add lines to the end 
of the current source program. If you have not 
loaded any source program, then this com mand 
will allow you to create a new source program. 
You may append one or as many lines as you 
desire. To signal the end of append mode press 
RETURN when the cursor is sitting at the first 
cha racter afte r the line number prompt (n ull line) . 

'C' change string 
This command allows you to change an ex isting 
string to a new string. It will make changes to 
either a single line or to a range of lines . Indicate 
a single line by keying in it s line nu mber followed 
by RETURN. Indicate a range of lines by keying 
the line number of the first line to be searched fol­
lowed by '-' and finally followed by the line 
number of the last line to be searched followed by 
RETURN. You will then be prompt d for the 
hange tring. The format for the changed string 

IS: 

+from-string+ to-string+ 
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540 NEXT! 
550 PRINTA$ 
560 IFJ=0THEN500 
570 ONJGOT01000,2000,3000,4000,5000, 

--,6000,7000,100,8000,9000 
1000 PRINT �
HJ05 PRINT"..i:.APPENDr TO END OF TEXT" �
1010 PRINT:PRINTLL" >"; 
1020 GOSUB10000:REM GO READ LINE 
1030 IFLEN(L$)=0THEN500 
Hl40 T$(LL)=L$ 
1050 LL=LL+l 
1060 GOT01010 
2000 REM CHANGE STRING 
2010 PRINT:PRINT"..i:.CHANGEr";:GOSUB16000: 

�REM GET RANGE 
2020 IFHI=0THEN500 
2025 PRINT"..i:.CHANGEr STRING- >";:GOSUB1000 

--,0:REM GET STRING 
2030 L=LEN(L$) 
2040 IFL=0THEN500 
2050 IFL <4THEN2000 
2060 DM$=LEFT$(L$,l) :REM DELIMITER 
2070 IFRIGHT$(L$,l) <>DM$THEN2000 
2.fl80 J=0:FORI=2TOL-l 
2090 IFMID$(L$,I,l)=DM$THENJ=I 
2100 NEXTI 
2110 IFJ=0THEN2000 
2120 IFJ=2THEN2000 
2130 FR$=MID$(L$,2,J-2) 
2140 IFJ+l=LTHENTS$="":GOT02160 
2150 TS$=MID$(L$,J+l,L-J-l) 
2160 F=LEN(FR$) 
2170 FORI=LOTOHI 
2180 T=LEN(T$(I)):S=l:NL$="" 
2190 FORJ=lTOT-F+l 
2200 IFMID$(T$(I),J,F) <> FR$THEN2230 
2210 NL$=NL$+MID$(T$(I),S,J-S)+TS$ 
2220 S=J+F:J=S-1 
2230 NEXTJ 
2240 IFS <> lTHENNL$=NL$+RIGHT$(T$(I), 

--,T-S+l) :T$(I)=NL$ 
2250 NEXT! 
2260 GOT0500 
3000 REM DELETE LINE(S) 
3005 PRINT:PRINT"..r.DELETEr ";:GOSUB16000: 

•REM GET RANGE 
3010 IFNOTDFTHEN3015:REM NOT DEFAULT ON-, 

--,ENTI RE FI LE 
3011 PRINT"..r.DELETEr ENTIRE FILE? "; 
3012 GETA$:IFA$=""THEN3012 
3013 PRINTA$:IFA$="N"THEN500 
3014 IFA$ <> "Y"THEN3011 
3015 IFHI >LL-1THEN500 
3020 IFHI=LL-1THENLL=LO:GOT0500 
3030 J=H I -LO+l 
3040 FOR I =LOTOLL-J-1 
3050 T$(I)=T$(I+J) 
3060 NEXT! 
3070 LL=LL-(HI-L0)-1 
3080 GOT0500 
4000 REM FILER 
4010 PRINT"t..r.FILERr ENTER L)OAD OR -, 

-,S)AVE- > "; 
4020 GETA$:IFA$="" THEN4020 
4030 IFAS <> "L"ANDAS <> "S"THENPRINT: 

•GOT04000 
4040 PRINTA$:M$=A$ 
4050 PRINT"..r.ENTERr FILENAME- > "; 
4070 GOSUB10000 

4075 IFLEN(L$)=0THEN500 
4076 IFLEN(L$) >12THEN4050 
4080 FI$=L$ 
4090 PRINT"..r.ENTERr D)ISK OR T)APE- > "; 
4100 GETA$:IFA$=""THEN4100 
4110 PRINTA$ 
4120 IFA$ <> "D"ANDA$ <> "T"THEN4090 
4130 IFA$="D"THEN4160:REM DISK ROUTINES 
4140 IFM$="L"THEN4400 
4150 GOT04200 
4160 DR$="":IFLEFT$(FI$,2) <>"0:"ANDLEFT$ 

--,(FI$,2) <> "l:"THENDR$="0:" 
4170 GOT04600 
4200 REM TAPE SAVE 
4210 IFLL=lTHENPRINT"NO FILE TO SAVE": 

--,GOT0500 
4220 OPEN2,l,2,FI$+".SOURCE" 
4230 FORI=lTOLL-1 
4240 FORJ=lTOLEN(T$(I)) 
4250 PRINT#2,MID$(T$(I) ,J,l); 
4260 NEXTJ 
4270 PRINT#2,CHR$(255); 
4280 NEXT! 
4290 CLOSE2 
4300 PRINTSPC(6);FI$;" SAVED" 
4310 GOT0500 
440.0 REM TAPE LOAD �
4410 OPEN2,l,0,FI$+".SOURCE" �
4430 LL=0:REM LINE COUNT �
4440 LL=LL+l:T$(LL)="" �
4450 GET#2,A$ �
4460 IFST=64THEN4500:REM END OF FILE �
4465 IFST <> 0THENPRINT"*** LOAD ERROR --, �

--,***":GOT0500 
4470 IFA$=CHR$(255)THEN4440:REM END OF --, 

--,LINE 
4480 T$(LL)=T$(LL)+A$ 
4490 GOT04450 
4500 CLOSE2 
4510 PRINTSPC(6);FI$;" LOADED" 
4520 LL=LL+l 
4530 GOT0500 
4600 REM DISK SAVE 
4610 IFM$="L"THEN4800 
4620 IFLL=lTHENPRINT"NO FILE TO SAVE": 

•GOT0500 
4630 FL$="@0"+DR$+FI$+".SOURCE,S,W" 
4640 OPEN2,8,2,FL$ 
4650 GOSUB20000:REM ERROR CHECK 
4655 IFE1 <> 0THEN500 
4660 FORI=lTOLL-1 
4670 FORJ=lTOLEN(T$(I)) 
4680 PRINT#2,MID$(T$(I) ,J,l); 
4690 NEXTJ 
4700 PRINT#2,CHR$(255); 
4710 NEXTI 
4720 CLOSE2 
4730 PRINTSPC(6);FI$;" SAVED" 
4740 GOT0500 
4800 REM DISK LOAD 
4810 FL$=DR$+FI$+".SOURCE,S,R" 
4820 OPEN2,8,2,FL$ 
4830 GOSUB20000:REM ERROR CHECK 
4835 IFE1 <> 0THEN500 
4840 LL=0:REM LINE COUNT 
4850 LL=LL+l:T$(LL)="" 
4860 GET#2,A$ 
4870 IFST=64THEN4500:REM END OF FILE 
4880 IFST <> 0THENGOSUB20000:GOT0500 
4890 IFA$=CHR$(255)THEN4850:REM END OF --, 

� LINE 
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character • are not pri nted by th e printer , but th 
printer responds to the control cod s generated. 

If your BASIC program includes graph ics 
characters that generate printer control codes , the 
printer wi ll act on the codes wh n you try to Ii t the 
program on the printer . This can be avoided to some 
extent by usin g th e CHR $(nn) strin g fun ction to in›
clude control codes in a print line . Most control 
codes will require two C HR$(nn) functions , such as: 
CHR$(2 7)•C HR$(14) to start enlongated printing. 

otc that th e CHR$ argument (nn) is a decim al 
number representing the valu e to be sent to the printer. 

All in a ll, the printer is a very good quality , de›
pendabl e unit manufact ured by a highly respected 
print er manufactur r. Supplies and repairs hould be 
eas il y obtaina ble from a numb T of lo a l sources. 
T he printer includes a number of features that make 
it ideall y suited for most word pro essing and small 
bu in c s applicat ions. I t would cert a inl y appear to be 
a very worth whi le in vestment for the s r ious Atari 
user . By th e way, th pr ice of the Atar i 825 is very 
close to th price of a no rm al Centron ics 737 so yo u 
don ’t pay a penalty by buying it from an Atari 
dealer. H owever , remember that you do need th e 
Atari 850 Interface module to use the printer with the 
Atari system. 

TABLE 1. PRINTER CONTROL CODES 
Keying ASCII Decimal H ex . Function 

Sequence Mnemonic Code Code 

This group is keyed by pressing CNTR and thi s letter: 
J LF 10 OA Forward line feed 
M CR 13 OD Carriage return 
0 SI 15 OF Start underline 
N SO 14 OE Stop underline 
H BS 08 08 Backspace (m ust 

be followed by 
character defining 
number of dot spaces) 

Th.is group is keyed by ESC ESC then CTRL and this letter : 
A ESC SOH 27 01 1li 01 1 dot space 
B ESC STX 27 02 1B 02 2 dot spaces 
C ESC ETX 27 03 Ill 03 3 dot spaces 
D ESC EOT 27 04 1B 04 4 dot spaces 
E ESC ENQ 27 05 1B 05 5 dot spaces 
F ESC ACK 27 06 1B 06 6 dot spaces 
J ESC LF 27 10 1B OA Full r everse line 

feed 
N ESC SO 27 14 1B OE Start elongated 

print 

0 ESC SI 27 15 1B OF Stop elongated 
print 

Q ESC DCl 27 17 1B 11 � Select propor›
t ionall y spaced 
charac ter set 

s ESC DC3 27 19 1B 13 � Select 10 epi 
mono-spaced 
character set 

ESC DC4 27 20 1B 14 Select 16 .7 cpiT 
condensed 
character 

This group by ESC ESC ESC then CTRL and thi letter: 

ESC FS 27 28 1B JC Half-line forward 
line feed - ESC RS 27 30 1B l E H alf-l ine reverse 
line feed ' 

MlPLOT: 
the right 
plotter 
atthe 
right 
price 

Desig ned for straight forward interface to any micro›
computer that outputs th e ASCII code . M lPLOT can even 
be used by operators with no plotter experience 
� � Incorporates pre-programmed " int lllgent ’’ func tions required 

for producing graphs and d rawings 
� � So lid ancl brok n line types can be specified 
� � Built in charac ter generator for letters. numbers and symbols 
� � Characters can be enlarged and rotated to four onentat1ons 
� � Special prin ter mode outputs character data as-1 s 
� � Uses commonly avai lable hard fiber-tip pens 
� � Maximum plot speed approximately 2 inches per second 
� � Built in self-test mode 

Only 
51,200 

at Systems Formulate Corporation 
(plus shipping & handling) 

Ca ll today for more informat ion or to place your phone order: 
(415) 326-9100 � 39 Town & Country Village. Pa lo Alto . CA 94301 
We honor Mas1or Charge, Visa chec or money orelcr (C all l orn111 rt�s1cicn1s ,1dd 
6 50,, sa les tax i 

. 

.i 

FREE �
SAMPLES! �

THE UNIVERSAL FORM �
It’s an Invoice � Purchase Order � Statement �

� Cred it Memo � Renewal Notice � Du n Notice �
� Packing List� Patient Bill �

Buy Direct At Lower Cost Than Cus tom Forms. 

38 STOCK ITEMS FOR SMALL SYSTEMS USERS. 
� � Pressure sensitive labels designed to fit 

Centronics, Radio Shack and Teletype Model 43 
Printers. 

� � Stock paper in 21 flavors including Mini Paks in 
small quant ities. 

� � Continuous index cards and mailers. 

SOLD TO THE TRADE ONLY 

DEALERS ONLY - WRITE ON YOUR LETTERHEAD 

uu uu 000000 ssssss Universal 
LIU UU 00 00 SS 
uu uu oo oo ssssss Output 
UU LIU 00 00 SS S I 
UUUUUU 000000 SSS&-S upp Y 
P.O. BOX 457 � BARRINGTON, IL 60010 

(312) 992•2255 
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meet a �
REAL �
PLUS � Model Ill 16K $859 Pocket Computer $199 

D 
check out these 
unusual package 
values for price 
and warranty 

1 

Model II 64K $3375 

Here are just a few of our fine offers ... 
call toll-free for full information. 

Color Computer 4K $310 

COMPUTERS 
Model 1164K 
Model Ill 4K LEV I 
Model Ill 16K 
Model Ill 32K 

+Model Ill 32K 
Model 11148K 

+Model Ill 48K 
Model Ill 32K 
2 Disc & RS232 c 

$3375 
599 
859 
989 
929 

1099 
999 

2149 
Color Computer 4K 310 
Color Computer 16K 439.95 

+Color Computer 16K 399.95 
Color Computer 16K 
w/extended basic 489 
Pocket Computer 199 
VIDEOTEX 329 
APPLE 48K only 11 19 
ATARI 800 16K 789 

+Computer Plus New Equipment. 
180 Doy Extended Warranty 

PERIPHERALS 
Expansion Interface OK 
Expansion Interface 16K 

+Expansion Interface 16K 
Expansion Interface 32K 

+Expansion Interface 32K 
16K RAM N.E.C . 200 N.S. chips 49 

MODEMS 
Lynx Direct Connect 
COMM 80 Interlace 
Chatterbox Interface 
Telephone Interface II 

PRINTERS 
Line Printer IV 
Daisy Wheel II 
Line Pr inter VI 
NEC Spinwriter 5530 
OKI DATA Mlcrol lne 80 
EPSON MX80 

DISK DRIVES 
Model 1111-Drlve 
PERCOM TFD 100 
TEAC 40 Track 

PLUS real back-up warrantees ›

Pure Rad io Shock equipment worronteed at any Rad io 
Shock store or dealer. Factory worrontees on Apple and 
Atari equipment. Other equipment carries manufacturer’s 
warranty or Computer Plus 180 day extended warranty. 
Combined worrontees carry Computer Plus 180 day war›
ranty or original manufacturer’s warranty. 

DEALER INQUIRIES ARE INVITED (617) 486-3193 
Prices subject to change without notice. 
Not responsible for typographical errors. 
TllS-80 Is a registered trademark or Tandy Corp. 

$249 
359.95 

339 
469.95 

399 

219 
159.95 
259.95 

169 

849 
1695 
999 

2650 
595 
545 

712 
389 
319 

Write for your 
free catalog ... 

Dept. B 

245A Great Road 
Littleton , MA 01460 

MODEL I 32K E.I .. �
1st. Drive, Line Printer IV, �
10 Diskettes Pure R.S. $1875 �

combined warranty 1699 

MODEL II 64K w/2 Disks, 
Daisy Wheel II, Scripslt 

Pure R.S. 6350 

MODEL Ill 48K, 1st. Drive, 
Line printer IV, Scrlpslt Word 
Processor, 10 Diskettes 

Pure R.S. 2800 
combined warranty 2699 

COLOR COMPUTER 16K CC 
w/extended basic cassette 
recorder, joy sticks, dust cover 

Pure R.S. 569 

POCKET COMPUTER w/lnterface 
Pure R.S. 239 

ATARI 
48K Atari 800, Atari 825 Printer, 
Atari 810 Disk Drive 2125 

APPLE 
48K Apple II&. Apple II Disk 
w/controller, D.0 .5. 3.3, 
Printer Card and Cable, 
Epson MX80 Printer 2350 

call TOLL FREE 

1•800•343•8124 
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Beginning with !he May-June t981 issue. it will no longer be necessary for you toAnnouncing the magazine specifically for in terpret the technical 1argon ol engineers. This bi-monthly publication will present 
current information on a clear. conc ise and readily comprehensible manner. the educational user of microcomputers . 
EDUCATIONAL COMPUTER has been created with you on mind 

EDUCATIONAL COMPUTER's main ob1ect1ve 1s 10 become a maier onlormahonal 
exchange for no! only elementary and high schools . but tor colleges and un ivers11les as 
well. All of us can learn from each olher. and EDUCATIONAL COMPUTER will be !here 
10 help spread !he word . 

Every classroom and every teacher will have an educar1onat computer. 

Every classroom and every teacher should have EDUCATIONAL COMPUTER magazine. 

Subscribe early and save. If you o rder EDUCATIONAL COMPUTER before March tO. 
1981 . you will receive !he lors! year's subscrop11on lor $10 instead cl lhe normal rale ol 
S12 per year The newssland price os $2.50 per issue . 

1• Educallonal po Bo• 535. cup•n1no CA 95015 � : 
• � EDUCATIONAL COMPUTER wi ll address the impact of microcomputers 

1� 1 OmpU ern our schoois. colleges and un1vers111es. � I. I � .�~ �. �, �.�, �. �.�.� 

I Enc losed is my $10 for one year (of ordered before March 10. 1981 ) I 
I 0 Check 0 Money Order I

• � EDUCATIONAL COMPUTER will cover critical issues that confront 
user5 or mic rocomputers 1n education . I � I 

• �~�~� � I 
• Address � I 
I � •• � EDUCATIONAL COMPUTER will inc lude articles by educators I City I 

concerning their experiences with these new and important classroom I � Itools I State � Zip I 

Canada. Same as U.S. In U.S fu nds 
Other Foreign· $18 one year only, U.S. funds . 

EDUCATORS I I I I 

CAN YOUR SOFTWARE PASS THIS TEST? 

DOES IT OFFER : 
1 . PROGRAMMABILITY by USER fo r ALL subjects? 
2 . MULTIPLE CHOI CE or FILL - IN at Educator's iscretion? 
3 . Individual Student Record- keeping & Printout? 
4, STACKED or SIDE BY SIDE answe rs at Educ tor ' s Request? 
5 . PROTECTI O from Student STOPPI G or LI �T�I�N�~� progr am? 
6. Upwar d compat ibility wi th ALL �R�O�~� inclu ing 4 . 0? 
7. A RETUR1 and no entry default s t o a WRONG �a�n�s �~�e �r�?

NEW ROMS!!! 8 -�~ -�R�E�E� memory status ON SCREEN as t ests ar e created? 
9 . AUTOMATIC creation OFDOS on ROM for 4 . 0 
10 . Cr eated tests may be SAVEDAND 3 .0! Supports 

the WEDGE command s OUR SCHOOLPAC- 1 Package DOES �
that you are used � SCHOOL PAC-1 to , ONLY S39,95! ! 

Basic UT I LI TIES 4 . 0­
4K of Fi rmware i ncluding DOS! 
MA CHINE LANGUAGE UTILITY - PAC! 

10 Commands , allows �
ROM is a M/ L Toolkit allowing �t o MERGE , RENUMBER , 

CHECK VARIABLES , etc .30 Extra Commands , Order Now! 
UNBELIEVABLE ! Only ...•1179.95 ! at $90CO hex! Only �

ADD $2 FOR S/H to ALL ORDERS ! WE ACCEPT VISA & M�

DAT A STATEMENTS ? �
t o DISC or TAPE. �

ALL THI A D MORE! �

Disc orTape - ONLY $34.95 
2K on ROM . 

progr ammers 
TRACE and 

Locate 
$39.95! ! ! ! 

COMPETITIVE �
SOFTWARE 

21650 l\1aple Glen Drive 
Edwardsburg, MI 49112 

C Or de rs! 



40 COMPUTE! February. 1981 lss e 9 

4.0.0 

41_0 
42¢ 
43_0 

REM::::::cuP COIN N TIMES, 
HEADS 
FOR K = 1 TO N 

COIN = INT(2::RND(l)) 
IF COIN = ¢ THEN 

COUNT TAILS & 

44¢ 
45.0 

IF 
NEXT 

CO I N= 
K 

l THEN 

5¢¢ 
51.0 
52.0 

REM::::::PRINT RESULTS OF 
PRINT "I GOT" H "HEADS 
GOTO 22¢ 

N FLIPS 
AND" T "TAILS." 

�~ �G�o� back for another bunch of flips . 

A RU might look like this. 

HOW MANY COI N FLIPS? 1_0_0 �
I GOT 53 HEADS AND 47 TAI LS. �

HOW MANY COIN FLIPS? 1¢¢ �
I GOT 5 HEADS AND 55 TAILS . �

HOW MANY COIN FLIPS? 1_0¢¢ �
l GOT 5.06 HEADS AND 494 TA I LS . �

HOW MA Y CO!rl FLIPS? and so on ... 

Remember. With this program, the PET is actually 
simulating the coin flip s but is not printing the 
result of each flip. In t ad, it count the number of 
HEADS and the numb r of TAILS and, after doing 
the requir d number of flips prints the results. 
Exercise 9. Write a program to simulate flipping two 
coins. For a sing! toss, ther are four pas ible out­
comes. 
HH HT TH TT 

We show HT and TH as different outcomes, 
because ­
·upp s we toss a nick 1 and a dime. The possible 
outcomes ar l ike thi s: 
NICKEL H H T T 
DIME H T H T 

'l 'l 'l 'l 
HH HT TH TT 

Herc is a RU N of our program to flip two coins at a 
time. 

HOW MANY COIN FLIPS? 1.0.0.0 

OU TCO ME NUMBER OF TIMES 
HH 243 
HT 25.0 
TH 259 
TT 248 

READY
• 

ornpa 
low, this 
GPso -w 
gives you an 
usually reserved for 
regular-size printers 
80 characters per llnel 

"Woodpecker" features an efficient uni-hammer prlntor head, 5 x 7 
matrix. and was designed for interface to Apple and olhers. It uses 
an economy-weigh!. continuous-form paper and wru make up to 
three copies (including the original) . 

'"Woodpecker's'" mark set for sharp graphic reproduction and 
character set for 128 character (alpha-numeric and symbols) print­
ing give tull printer capabilities. 

Call today for more information or 10 place your phone order: 
(415) 326-9100 • 39 Town & Country VIiiage, Palo Alto, CA 94301 . 
We honor Master Charge . Visa, check or money order (Cehlornt a re siden ts add 
6.5% sales ta•) 

HOW MANY COIN FLIPS? 2_0 

TH TH HH TT 
HH TH HT HT 
TH TH TT TH 
TT TT TT HH 
HH HT TH HH 

READY• 
Exercise 10. Instead of printi ng the results (HH or 
HT or TH r TT) count them. Write a program to 

flip two coin tim then print the number of 
times th ·y came up HH , HT TH and TT. Below is 
a sample RU showing how we would lik e to see 
the results. 

Keep Those Cards 
and Letters Coming 

COMPUTE! �
Needs You! �

Address articles, programming notes �
and comments to: �

The Editor �
COMPUTE! �

P.O. Box 5406 
Greensboro, NC 27403 
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Cyberia™ introduces two very practical additions for PETICBM systems. . . 

per computer 

This is an active, integrated system-not just a • Auto-Boot automatically loads and runs the 
first program on disk (initializing if necessary). passive network. SuperBus gives schools, banks, 

laboratories and businesses control of the way their • Completely compatible with WordPro™, 
networks operate. CMS™,VisicalcTM and most other programs. 
• Up to 18 computers, disk drives or printers • Automatically detects BASIC errors and 

can be interconnected. causes last program to be loaded and run. 
• Complete file security (program and data) • Easily disabled, returning the computer to 

and BASIC security. normal operation. 
• Built-in error detection and convenience features. 
• Can both read and write to disk. �~�~�)�~�~�o�~ 0G1J(S, 515-292-7634 
• All BASIC commands can be used. �~ 2330 LINCOLN WAY, AMES, IOWA 50010 
MasterCard. VISA and C.O.D. orders accepted. Specify N or B keyboa rd when ordering SuperBus. Dealer Inqui ries Invited. 
Vi slcalc is a trademark of Personal Software, Inc.; WordPro. of Professional Sof twa re. Inc.; and CMS, of CMS Software, Inc. 

32 K BYTE MEMORY 
RELIABLE AND COST EFFECTIVE RAM FOR 
6502 & 6800 BASED MICROCOMPUTERS 

AIM 65-*KIM*SYM 
PET*S44-BUS 

• PLUG COMPATIBLE WITH THE AIM -65 /SYM EXPANSION 
CO NNE CTOR "BY us:NG A RIGH r ANG LE CONNECTOR 
(SUPPLIED) MOUNTEO ON THE BACK OF THE MEMORY 
BOARO 

• MEMORY BOARO EDGE CON NECTOR PLUGS INTO TH E 
6800 S 44 BUS . 

• CONNECTS TO PE T OR KIM USING AN �A �O �~�P�T�O�R� CABL E 
• RELIAB LE- DYNA MIC RAM WITH ON BOARD INVISIBLE 

REFRESH-LOOKS LIKE STATIC MEMORY BUT AT 
LO WER COST AND A FRACTION OF THE POWER 
REQU IRED FOR STA TIC BOARDS 

• US ES ·5V ONLY , SUPPLIED FRO M HOST CO MPUTER . 
• FULL OOCU MENTATION ASSEMBLED ANO TESTED 

BOARDS ARE GUARA TEED FOR ON E YEAR ANO 
PURCHASE PRICE IS FULLY REF UNOABLEIF BOARD IS 
RETURNED UN DAMAGED WITHIN 14 DAYS 

ASSEMBLED WITH 32K RAM 
& WIT H 16K RAM 

TESTED WITHOU1 RAM CHIPS 
HAR OTO GET PARTS ( 0 RA M CHIPS ) 

!TH BOARD ANO MAflUAL 
BARE BOA RD & MANUAL 

1395 00 
1339.00 
1279 00 

I 109 00 
149 OD 

PET INTERFACE KIT-CONNECTS THE 32K RAM BOARD TO 
A 4K OR SK PET CONTAINS INTERFACE CABLE. BOARD 
STANDOFFS POWER SUPPLY MODIFICATION KIT ANO 
COMPLETE INSTRUCTIONS 149.DO 

U.S. PRICES ONLY 

16K MEMORY 
EXPANSION KIT 

ONLY $58 
FOR APPLE , TRS-80 KEY BOARO. 
EXIDY , AND ALL OTHER 16K 
DYNAMI C SYSTE MS USING 
MK4116-3 OR EQUIVALENT 
DEVICES. 

* 200 NSEC ACCESS . 375 NSEC 
CYCLE

* BURNED-IN AND FULLY 
TESTED

* 1 YR . PARTS REPLACEMENT 
GUA RANTEE

* OTY. DISCOUNTS AVAILABLE 

ALL ASSEMBLED BOARDS AND 
MEMORY CHIPS CARRY A FULL ONE 
YEAR REPLACEMENT WARRANTY 
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Stat Lab 
A. Wachtel 
The 2• Experimental design is a method to determine 
the effect of a number of parameters which influence 
the outcome of a process, as well as their interac­
tions. The main effects are onsidercd independent 
from each other and orthogonal. For example, w , 
wish to determine th effects of temperature, 
pressure, and agit ation on the yield of a chemical 
reaction, or we wish to determine the number of 
sales per month as a function of product quality, 
packaging, and lhe amount of advenising. Combin­
ing each of the three parameters in all possibl e ways, 
we get 23 or 8 figures for yield or sales which are 
entered as DAT A . The program employs Yate's 
algorithm which is simply a convenient mathematical 
method to arrive at the results which arc read from 

0 GOTO 410 
10 REM 2 AK EXPERIMENTAL DESIGN A. WAC 

HTEL PITTSBURGH. PA 15235. 
20 DIM XC32> . YC32),ZC32 ) 
�3�~�~�1� N=0 
40 READ Y:IF Y=9999 THEN 80 
50 N=t-l+l:I=M 
60 Y( I )=Y: ;;;(I )=Y< I ) 

70 GOTO 40 
80 DEF FNACX) = I NTCX*1000+0 .5)/1000 
90 K=INT CLOGCN)/LOGC2)+0.5 ) 
100 FOR J=l TO V 
110 FOR I = l TO N/2 
120 ZCI )=XC 2*I )+XC2* 1- 1 ) 
130 ND<T I 
140 FOR I=N/2+1 TO N 
150 ZC I )=XC2*C l-N /2))-X(2*C I-N / 2)-1 ) 
160 ND(T I 
170 FOR I= 1 TO N 
180 ::-::( I )=Z( I ) 

190 PR I IH "l,; 11 

200 NEXT I:NEXT J 
N1121 0 PRINT" ;TA8(6)"Y 11 ;TABC10 ) "VARIAB L 

E5";TABC27)" EST IMATES" 
220 PRitiT 11 - ";TA8 ( 5 ) "--";TA8 ( 113 ) 11

-­

11 ;TAB ( 27 ) " 

230 PRINT 
240 FOR N=0 TO 2AK-1 
250 J =t-l 
260 IF J=0 THEN A$= II MEAN= II : D=2·"' f< 
270 IF J <>O THEN AS="EFFECT= 11 : D=2AK/2 
280 FOR I=K-1 TO 0 STEP -1 
290 KCK-I)=INT ( N/ 2AI ) : N=N-KCK-1 )*2 AI 

300 ND::T I 
3 10 PRINT J+l;TABC4 )Y( J+1 ) ;TAB C10); 

the table which is produced. Suppose A = tempera­
ture (A = high, - =low), B = pressure (B =high, 
- =low), and C =agitation (C =fast, - =slow or ab­
sent), the EFFECT = denot the fl eets of each of 
these conditions on ycild. Since EFFECT 1/2K = 
mean squar ·, this is ssentiall y a k - way ANOVA . 
An estimate of the error usuall y obtains from the 
sum of mean squares of the interactions (normally 
low, i .. nois ). If th n, w wish to d t rm ine the 
confi cl nee level for some main effect , we li viclc its 
mean squar by that of th ' error lo arrive at an F 
value. Repli at ion of the experiment , i. e. obtaining 
two inputs for each oncliti on is much bett T, because 
then w · can obtain an incl ·p ·ndenl esti111atc of the 
error from th· di ffer ·nces b ·tween th ' replicates. 

320 FOR I=K TO 1 STEP -1 
330 IF KCI)=0 THEN 8$=" 
340 IF KC I >=l TH EN 8$=" " +CHR$C K- I+65 ) 
350 PRIIH8$ ; 
3.:;.0 ND<T 1 

370 PRINT TAB C21 )A$;TRBC30>FNACXC J+l ) / 0 
) 

380 N=.J 
390 ND::T N 
400 GOTO 540 
410 PRH-lT"L" 
420 PRHH"THIS PROGRAM FrnDS THE MAil-l A 

ND INTER-" 
430 PRINT"ACTI ON EFFECTS OF K VARI ABLES 
A, 8, ... " 
440 PRINT"IN ALL COMBINATIO NS BY YA TE 'S 
AL GOR ITHM " 
450 PRIHT" USE LINE 1 

AN D" 
460 PRINT"RNY LINE S UP TO 19 TO ENTER N 
DATA,." 
470 PRINT"FOLLOWED BY 9999. N IS ALWA YS 

480 PRINT" ( 16 DATA <K= 4 ) lJILL FI T �O�t�~� TH 
E SCREEl-l ) 

490 PRIHT 
500 PRIHT"THE DATA CORRESPOND TO THE 08 

SERI/AT IONS " 
510 PRINT"OBTAINED WITH THE VARIAB LES H 

IGH ( OR" 
52>3 PR I MT" PRESEtH )='A, B,. .. �' �O�~ �:� LOI...! ( �O�F�~� A 

ssEt·n ) = · -'." 

530 PRINT"TO REGAIN IN STRUCTI ONS . TYPE 
RUM 410." 

540 END 
READY . 
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Computer House Division 
PROGRAMS FOR COMMODORE AND APPLE 
Legal accounting Demo $15.00 
Legal account ing Program 995.00 
Machine Part Quote Demo 15.00 
Mach ine Part Quote Prog ram 325.00 
Maili ng/phone list 80.00 
Pol i tical Mail/phone list 130.00 
Beams, structural 115.00 
Trig/Circle Tangent 110.00 
Spur Gears 35.00 
Bolt Circles 25.00 
Filament Wound TAnks 125.00 
Scrunch 25.00 

PROGRAMS FOR COMMODORE ONLY 
A/P, AIR, Job Cost & Job Est. 370.00 
Inventory 95 .00 
Financ ial 175.00 
Real Estate Listings 265.00 
Check Wri ter 25.00 
Fi le Editing Tools (FET) 65.00 
Screen Dump/Repeat 35.00 
Docu-Print 20.00 
Scru nch 25.00 
Sof-Bkup 40.00 
Sorter (Mach. Lang uage) 35.00 
Trace-Pr int 25.00 
Vari-Print 25.00 

ASK FOR CATALOG #80-C2 Dealers Wanted 
Computer House Div. 1407 Cl inton Road 
Jackson, Michigan 49202 (517) 782-2 132 

-= .: I 

�W�S�<�!�~�e�~�~ �0 �~�~�m�p�u�t�a�r� �
FULL SELECTION OF APPLE 

COMPUTERS AND ACCESSORIES. 
�~� �.�.�.�,�.�.�.�.�.�_�_�_ �~� .· IN 

�'� �- �- �- �- �~�~ �'�.� CANADA 

__ 'r1J­
�~� �- �~� �-�-�- �~� 

For Personal Bu si ness Edu cat ion al ap­
pl ica tions and more, there 's only one place 
to come for all your APPLE needs. 

OFF THE SHELF DELIVERY. 

HDlJSE of CDmPLITERS �~�n�c�.� 
368 EGLINTON AVE W 1a1 Av•nuc Rd ) 

TORONTO. ONTARIO M5N 1A2 

(416) 482-4330 

r � APPLE II ' �
SOFTWARE FROM ' 

POIVEH§OFT �
P. 0. BOX 157 �

PITMAN, NEW JERSEY 08071 �
(609) 589-5500 �

SUPER CHECKBOOK 3.0-A vastly improved version of our popular 
selling program . Wi th new features such as : simplified but powerful 
transaction entry and modification routines. new reconciliation 
routines , addit ional features such as 30 percent increase In the total 
number of checks handled. posting of interest from interest bearing 
checking accounts . automatic teller transactions , bullet proof error 
handling, and smart disk rou tines . Plus the program still contains the 
options of bar graphs. sorting, activities. and account status. 

Disk Only/Applesoft $34.95 

01 special interest to owners ot older versions of the program is a 
limited trade-in period ending May 31 , 1981. Trade-in value $19.95 
cassette $24 .95 diskette. Original tape or diskette must be returned 
to receive new version plus $1 .50 freight and the difference between 
$34 .95 and the trade-in value . A conversion program is included to 
convert data files to the new format. 

ADDRESS FILE GENERATOR-Allows the user to crea te any number 
of four types of address files : Holiday. Birthday, Home and Commer­
cial . The program contains a menu of seven major commands used 
to: Create . Add . Edit. Display , Search . Sort , and Reorganize Files . 
Up to three fields may be used for the sort criteria . Major commands 
have subordinate commands which adds to the flexibi lity of this 
powerful software sys tem . We doubt you could buy a better program 
for maintaining and printing address files . . . . . . . . . Disk Only/ 

Apple Prin ter Card/Applesoft $24 .95 

SPANISH VOCABULARY DRILL 
FRENCH VOCABULARY DRILL 
ITALIAN VOCABULARY DRILL 
GERMAN VOCABULARY DRILL 

These programs provide practice In foreign language vocabulary by 
means of three types of dri lls : Matching , Foreign Languag e to English 
and English to Foreign Language. Although the diskette comes wi th 
some lessons on it , these are intended to be samples . The most effec­
tive way to use these programs is to en ter your own lessons from the 
course you are studying. To facilitate the enlry of new lessons. each 
program contains a complete Lesson Editor which has various entry 
and revision options . The manual also contains instructions for con­
verting the programs to other languages . . . , . . . . . ... Disk Only/ 

Applesoft each $24 .95 

SPACE TREK J-Your mission is to patrol the galaxy, and to seek out 
and destroy the ships of the Klarian fleet. At your command is the 
starship Lexington . The Lexington has a wide va riety of weapons. 
sensors and other devices useful in your mission . There are two 
kinds of Klarian ships Regu lar and Super . Regular Ktarians have an 
average energy supply of 5000 to t2000 quarks while Super Klarians 
have 12500 to 15000 quarks and are protected from some of the Lex­
ingtons ' weapons and attack strategies . . ..... . ....... Disk Only/ 

Applesoft $19.95 

WORLD OF ODYSSEY-An adventure game utilizing the full power of 
Disk It. which enables the player to explore 353 rooms on 6 different 
levels fu ll ot dragons . dwarfs. ores . goblins . gold and jewels. The 
program allows the player to stop the game and to resume at a later 
time . . . . . . • . . . . Disk Only/ Applesoft $24 .95 

GALACTIC EMPIRES-Pits 1 to 20 players against each other and the 
computer in a struggle for control of up to 40 star systems.The 
players compete by sending out fleets of ships to capture neutral 
planets and to attack the colonies of other players . The victor is the 
player who controls the most stars by game 's end . 

Applesoft $14 .95 

Dealer Inquiries Invited- Visa and MasterCard 

POJVEH§OFT �
P. 0. BOX 157 �

PITMAN, NEW JERSEY �
(609) 589-5500 



Microcomputer Measurement And �
Control For PET ,APPLE,KIM and AIM6 5 �

SU PER 
)(10 

MOD 

�~ �- .. 

Remote Controller ­
Clock and Calendar 

AN INEXPENSIVE CONTROL 
SOLUTION FOR 

HOME SECURJTY • ENERGY CON­
SERVATION • GREENHOUSES 
• ENVI RONM ENTAL CONT ROL 
• INDUSTRIAL CONTROL 
• LABO RATORIES 

SUPER X-10 MOD SPECS 
I. �RemOle controller 

Controls up to 256 different remote devices by sen­
ding signals over the house wiring 10 remote 
module . Uses BSR remote modules available all 
over the USA (Scars, Radio Shack , etc.). Does not 
require BSR control module. Does not use sonic 
link. 

2. �Clock/ calendar �
Time of day - hours, minutes, seconds �
Date - month, day - automa1ically corrects fo r �
28,29,30 and 31 day months. Day of 1he week. �

3. Digit al inpu1/ ou1pu1s 
8 inputs - TTL levels or swit ch closures. �

Can be used as a !rigger for a slOred �
sequence. �

8 outputs - TTL levels �
Power supply included I lOVAC only. �

XPANDRl 
The XPANDRI allow s up 10 eight Input/ Output 
modules 10 be connected to a computer at one time. 
The XPANDR I is connected to the computer in place 
of the AIMl6 or XIO MOD. Up to eight A IMl6s or 
seven Aim 16s and one XIO 100 arc then connec1ed 
to each of 1he eight pons provi ded u ing a CABLE 
A24 for each module. 

The world we Jive in is full of variables we wan! 10 
measure. These include weight, temperature, pressure, 
humidity, speed and fluid level. These variables are 
continuous and their values may be represented by a 
voltage. This vohage is the analog of the physical 
variable. A device which converts a physical, 
mechanical or chemical quantity to a vollage is called 
a sensor. 

Computers do not undcrs1and volt ages: They 
understand bits. Bit s are digital signals. A device 
which converts vohagcs 10 bits is an analog-10-digital 
convener. Our AIM 16 (Analog Input Module) is a 16 
input analog-10-digital convener. 

The goal of Connecticut microcomputer in 
designing the uMAC SYSTEMS is to produce easy 10 
use, low cost data acquisition and control modules for 
small computers. These acquisiti on and control 
modules will include digital input sensing (e.g. 
switches), analog input sensing (e.g. temperature, 
humidity) , digi tal output control (e.g. lamps, motors, 
alarms), and analog output control (e.g. X-Y ploucrs, 
or oscilloscopes). 

Connectors 
The AIM 16 requires connections to its input port 
(analog inputs) and its output port (computer inter­
face). The ICON ( Input CONncclor) is a 20 pin, 
solder eyelet, edge connector for connecting inputs to 
each of the A!Ml6's 16 channels. The OCON (Output 
CONnector) is a 20 pin, solder eyelet edge connector 
for connecting the computer's input and output pons 
LO the AIM l 6. 

The MANMOD I (MANifold MODule) replaces 
the ICON. It has screw terminals and barrier strips for 
all 16 inputs for connecting pots, joysticks. vohagc 
sources, etc. 

CABLE A24 (24 inch interconnect cable) has an 
interface connector on one end and an OCON 
equivalent o n t.he other. This cable provides connec­
tions between the uMACSYSTEMS computer inter­
faces and the AIM 16 or XPA ORI and between the 
X PANDRl and up 10 eight AIM 16s. 

Analog Input Module • 
The A IM 16 is a 16 channel analog to digital converter 
designed to work with most microcomputers. The 
A IM 16 is connected to the host computer through the 
computer's 8 bit input port and 8 bit output pon, or 
through one of the uMAC SYSTEMS special inter­
faces. 

The input voltage range is 0 to 5.12 volts. The in­
put voltage is convened to a count between 0 and 255 
(00 and FF hex). Resolut ion is 20 millivolts per count. 
Accuracy is 0.5% ± I bit. Conversion time is Jess 
1han 100 microseconds per channel. All 16 channels 
can be scanned in Jess than 1.5 milli seconds. 

Power requirements arc 12 vohs DC at 60 ma. 

POWl 
The POWI is !he power module for the AIMI6. One �
POW! supplies enough power for one AIMI6, one �
MANMOD I , sixteen sensors, one XPANDR I and one �
computer interface. The POW I comes in an American �
version (POW l a) for 110 VAC and in a European ver­�
sion (POW l e) fo r 230 VAC. �

This module provides two temperature probes for use 
by the AIM16. This module should be used with the 
MANMODI fo r ease o f hookup. The MA MODI 
will support up to 16 probes (eight TEMPSENS 
modules). Resolution for each probe is l'F. 

For your convenience the AIM16 and the XIO MOD come as pan of a number of one ICON and one OCON. These sets require that you have a hardware knowledge �
sets. The minimum configuration for a usable system is the A IM 16 Starter Set I of your computer and of computer interfacing. �
which includes one AIM16, one POWI, one ICON and one OCON. The AIM16 For simple plug compatible systems we al o offer computer inter faces and sc1s �
Starter Set 2 includes a MA MODI in place of the !CO . The minimum configura­ for many computers. 
tion for a usable system is the XIO MOD Staner Set which includes one XIO MOD, 

AIM 16 .. .. .. . ..... . .... ... .... . .. .... ..... 179.00 
SUPER XIO MOD (I 10 VAC only) .. .. ........249.00 
POW l a (POWermodule-110 VAC) . ....... .. . . . 14.95 
POW I e (POWer module-230 VAC) .. .. .. . . .. . . . 24.95 
ICON ( Input CONnector) ... .. .... . .......... . . 9.95 
OCO (Output CONnector) . ........ . . . .. ..... . 9.95 
MANMODI ( IANifold MODulc) ..... . ... . .. .59.95 
CA BL E A24 (24 inch interconnect 
cable) ......... .... . .. . . . ...... ... . . . . ...... 19.95 
XPANDRI (allows up to 8 Input or 
Output modules to be connected to a 
computer at one time) . . ... .. ... . .. ....... . ....59.95 
TEMPSENS2P I (two temperature probes, 
-IO'F to 160' F) .. .. ...... ...... .. ... ...... .. .. 69.95 
LIGHTSE SI Pl (light level probe) . .. . .... ... . . 89.95 
The following sets include one AIM 16, 
one POW! , one OCON and one !CO . 
AIM 16 Starter Set la ( 11 0 VAC) . .. . ... ..... .. . 189.00 
A IM l 6 Starter Set le (230 VAC) . . .... . .... .... 199.00 

All price s and s pecifications subject to change without 
not ice. Our 30-day money back guarantee applies. 

The followi ng sets include one A IMl6, �
one POW!, one OCON and one MANMODI. �
AIM 16 Starter Set 2a (110 VAC) . ... . . . . . ... ... 239.00 �
AIM 16 Starter Set 2e (230 VAC) . .. . . .. .. . ... .. 249.00 �

The following modules plug into their respective �
computers and . when used with a CABLE A24. �
eliminate 1 he need for custom wirin g of the computer �
interface. �
PETMOD (Commodore PET) .... . . .. ..... . ...49.95 �
KIMMOD (KIM,SYM) ....... . ..... .. .. . .....39.95 �
APMOD (APPLE II) . ......... . ... ........ .. .59.95 �
TRS-80 MOD (Radio Shack TRS-80) . ... . .. . ... .59.95 �
A IM65 MOD (AIM 65) . . . .. . ... ... .. . .... . ...39.95 �

The followin g sets include one AIMl6, one POWI. one �
MANMODI, one CA BL E A24 and one computer inter­�
face module �
PETSETI a (Commodore PET ­
110 VAC) . .... ... .... .. ........ . . . _ .... .... 295.00 �
PETSETlc (Commodore PET ­
230 V AC) ... .. . ........ . . . . . . . ..• ........ . . 305.00 �

KIMSETl a (Kl 1,SYM.AIM65 ­
llOVAC) ...... .. ............... . . .. . ..... . 285.00 
KIMSET l e (K JM,SYM,A IM65 ­
230 VAC) ........ . . .. .... . . ... ..... . ... ....295.00 
APSETla(APPLE II - 110 VA C) .. .... . .. . ... . 295.00 
APSETle(APPLE 11 -230 VA C) ......... .. ...305.00 
TR - 0 SETIa (Radio Shack TRS-80 ­
110 VAC) .. . .. .... . .......... ... . . ......... 295.00 
TRS-80 SETlc(Radio Shack T RS- 0 ­
230VAC) ... . ....... .. ... .... ... . . .. .. .... . 305.00 
AIM65 SETla(AIM65-l IO VAC) .. ............ 285.00 
AIM65 SETl e(A IM65-230 VA C) . . .. . . .... ....295.00 
The following scl include one XIO MOD, one 
CA BL E A24, one ICON and one computer interface 
module. 
PETSET2(Commodorc PET) . ... . .. . .. ...... . 295.00 
KIMSET2(KIM, YM) ..... .. .. .. . ...... . . ... 285.00 
APSET2(APPLE II) ... .... .. .... .. . ..... .. . 295.00 
TRS-80 SET2 (Radio Shack TRS-80) . . .. 295.00 
AIM65 SET2 (A IM65) ..... .. .. .. . ..... ......285.00 
SUPER XIO MOD/ XPANDRI ET2 (if you already 
have a ETI) ....... .. . .. .... .... . .. .. .. . .. . 295.00 



Printer And Communication Interfaces For The CBM/PET �
SADI For Serial 

Two-way 
Communication, 

Parallel 
Printers, 

and Serial 
Printers 

ADA1600 e For Parallel NEC 
and Centronics Standard Printers 

SADI · The microprocessor based serial and parallel interface for the 
Commodore PET. SADI allows you to connect your PET to parallel 
and serial printers, CRT's, modems, acoustic couplers, hard copy ter· 
minals and other computers. The serial and parallel ports arc indepen· 
dent allowing the PET to communicate with both peripheral devices 
simultaneously or one at a time. In addition, the RS-232 device can 
communicate with the parallel device. 
Special Features for the PET interface include: 

Conversion to true ASCII both in and out 
Cursor controls and function characters specially printed 
Selectable reversal of upper and lower case 
Addressable • works with other devices 

Special Features for the serial interface include: 
Baud rate selectable from 75 to 9600 
Half or full duplex 
32 character buffer 
X·ON, X-OFF automatically sent 
Selectable carriage return delay 

Special Features for the parallel interface include: 
Data strobe - either polarity 
Device ready · either polarit y 
Centronics compatibl e 

Complete with power supply, PET IEEE cable, RS-232 connector, 
parallel pon connector and case. Assembled and tested. 

SADl a (I IOVAC) S295 
SADle (230V AC) S325 

The .ADAl600 is a low cost easy to use interface for the Commodore Computers. It allows the PET and CBM computers to use standard Centronics type printers (in­
clud1.ng the NEC 5530) �f�o�~� improved qualit)'. printing. The ADAl600 has a two foot cable which plugs into the PET IEEE port. Another IEEE card edge connector is 
provided for connecting disks and other penpherals to the PET. The ADAl600 is addressable and does not tie up the bus. The address is switch selectable. A four foot 
cable with a standard 36 pin Centronics connector is provided. A switch selects upper/ lower case, upper/ lower case reversed (needed for some Commodore machines) 
and ul?per case only for clearer program li stings. Works with WORDPRO, BASIC and other software. No special programming i required. The case measures 3 t / 2 x 
5 314 inches. Comes complete, assembled and tested, with case and cables. Power is obtained from the printer or an external power supply mav be used. Retail price 
for the ADAl600 is $129. · 

ADA1450 e Serial Printer Adapters 
The ADA 1450 is a low cost, easy to use serial interface for the Commodore Computers. It allows the PET and CBM computers to use standard serial printers for im· 
proved quality printing. The ADA l450 has a two foot cable which plugs into the PET IEEE port. Another IEEE card edge connector is provided for connecting disks 
and other peripherals to the PET. The ADA l450 is addressable and does not tie up the bus. The address is switch selectable. A six foot RS-232 cable is provided with a 
DB25 connector. Pin 3 is data out. Pins 5,6 and 8 act as ready lines to the printer. Pins 4 and 20 act as ready lines from the printer. These lines can be 5'•i tched for 
non-standard printers. Baud rate is selectable to 9600 baud. A switch selects upper/ lower case, upper/ lower case reversed (needed for some Commodore machines) and 
upper case only for clearer program listings. Works with WORDPRO, BASIC and other software. No special programming is required. The case measures 3 112 x 5 
3/ 4 inches. Comes complete, assembled and tested, with case, cables, power supply and software on cas cttc for graphing functions, formatting data etc. The ADA l 450 
has a female DB25 connector at the end of the RS-232 cable for most standard printers. The ADA l 450N has a male DB25 at the end of the RS-232 cable for the 
DIABLO serial printers. Retail price for the ADAl450 or 1450N is $139. 

ADA 730 Parallel • For the Centronics 730 and 737 Printers 
The ADA 730 is a 10\v cost easy to use interface for the Commodore Compu1ers. 11 all ows the PET and CBM computers to use Centronics type 730 and 737 printers. 
The ADA730 has a two foot cable which plugs into 1hc PET IEEE port. Another IEEE card edge connector i provided for connecting disks and other peripheral to 
the PET. The ADA 1'30 is addressable and does not tie up the bus. The address is switch selectable. A able with a 36 pin card edge connector i provided. A switch 
selects upper/ lower coase, upper/ lower case reversed (needed for ome Commodore machines) and upper case only for clearer program li stings. Works with \ ORD­
PRO, BASI C and other software. o special programming is required. The case measures 3 1/ 2 x 5 314 inches. Comes complete, as.ernbled and te ted, wi th case and 
cables. Power is obtained from the primer or an external power supply may be used. Retail price for the ADA is $129. 

Word Processor 
Program• 
PET Word Processor. On tape ­
$39.50. On disk . 49.50 
For SK Pets 29.50 
For 16K and 32K PCIS 39.50 
Compose and print letters. nyers. 
ads, manuscripts, etc. Uses disk or 
tape. 30 page manual included. 

ADA400 
RS-232 
To Current 
Loop 
Adapter 

RS-232 to current loop adapter (ADA 400). ADA4005 . Solder Pads 24.50 
$29.50 ADA400B · Barrier Strips with screw 
Two circuits · I each direction. Run an RS-232 terminals 29.SO 
device off a computer's teletype port or vice 
versa. Optoisolated. 

QUANTITY DESCRIPTION PRICE TOTAL 

SUBTOTAL 
=..=..::....:..c;......,;,,,,;.::_ ____________ ---:_ 

Handling and shipping - add per order S3.00 
Foreign orders add 100/o for AIR postage 

Conn. residents add 70/o sates �t�a�~� 

TOTAL ENCLOSED 

NAME 

COMPANY 

ADDRESS 

CITY --------------­
STATE ____ _____ ZIP---- ­

VISA 0 M/ C 0 Expiration date ____ ___ 
Card number _______________ 

Mention this magazine and deduct 2% from the TOTAL 

In the US order from: Connecticut Microcomputer, Inc. �
34 Del Mar Drive Brookfield, CT 06804 (:?03) 775-4595 Connecticut microComputer, Inc. �
In Canada order from: Batteries Included, LTD 34 Del Mar Drive, Brookfield, CT 06804 �
71 McCaul St. F6 Toronto, Canada MST2X l (416)596-1405 203 775.4595 TWX: 710 456·0052 �
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A BCD to 
Floating· Point 
Binary Routine 
MaNin L. De Jong 
Department of Mathematics-Physics 
The School of the Ozarks 
Pt. Lookout, MO 65726 
Introduction 
The principal purpose of this article is to provide the 
reader with a program that converts a BCD number 
(ASCII representation) with a decimal point and/or 
an exponent co a flo ating-point binary number. The 
floating-poi nt binary number has a manti . sa of 32 
bits, an exponent byte consisting of a sign bit and 
seven magnitude bits, and a sign flag (one byte) for 
the mantissa. Positi ve and negative numbers whose 
magnitudes vary from 1.70141183"'1038 to 
1.46936795"' 10-39 and zero can be handled by this 
routine. In subsequent articles I hope to provide an 
output routine and a four-function arithmetic 
routine. The routine described here could be u ed in 
conjunction with the Am9511 Arithmetic Processing 
Unit 1 to perform a larg variety of arithmeti func­
tions. 

Floating-Point Notation 
Integer arithmeti c is relatively simple to do wit h the 
6502. Consult the Biblio graphy for a number of 
sources of in formation on multiple-byte, sign d 
number addition, subtraction , multiplication and 
division. Scanlon's book, in particul ar, has some 
valuabl ass mbly language routines of thi s on. 
However additional prob! m ari e when the 
decimal number has a fractional part, such as the 
" 14159" in the number 3. 141 59. Al so integer 
arithmeti c is not suitable for handling large numbers 
lik e 2.3* 1015. The soluti on is to convert decimal 
numbers to fl oating-point binary numbers. A binary 
fl oating-poin t number consist of a mantissa with an 
implied binary point j ust to the left of the rnost­
signifi cant non-zero bit and an exponent (or 
characteristic) that contains the information about 
where the binary poin t must be moved to repre. cnt 
the number ·orT ctl y. Readers who are famili ar with 
scientific notat ion will under ·tand this quickly. 
Scanlon's book has a good secti on on floating-point 
notation. We will merely illustrate what a decimal 
number b 'Comes in fl oating point binary by rd rring 
you to Tab! I . The dashed lin e over a sequence of 
digits mean · that they repeat. For examples, 1/3 = 

.33 and 1/1 1 .09090 = .090 while a binary exam­
ple is 1/ 1010 = .00011001100 = .000 11 00. 

Table 1. Decimal number to floati ng-point binary con­
versions. 

FLOATING 
BINARY POINT 

NUMBER NUMBER NOTATION MANTISSA EXFONENT 
0 0 0 x 2° 0 0 
1 1 .1 x 21 1 
2 10 . 1 x 22 I 10 
4 100 .1 x 23 1 11 
1.5 1.1 .11 x 21 11 I 
0.75 .1 t .11 x 20 l1 0 
0.1 0.00011001100 .1100 x r3 1100 -11 
31 11111 .11111 x 25 11111 101 
32 100000 100000 1 110 

A close examination of Table 1 yields ome impor­
tant conclusions. Unless a number is an i nteger 
pow r of two (2n where n is an integer), th mantissa 
required to correctly represent the numb r will re­
quire more bi ts as the numbers increase. Thus, the 
number 1 can be correctly repre ented with a one-bi t 
mantissa, but the number 31 requires a five-b it man­
tissa. A n-bit manti ssa an correctly rep re ·ent a 
number as large as 2n - l , but no larg r. There is 
another problem associated with numbers lik e 0.1 ten 
that become repeating numbers in binary. It should be 
l ar that no mantissa with a finite numb r of bits 

can represent 0.1 exactly. The fact that computers use 
a finite number of bits to represent numbers lik e 0.1 
can be illu strated by using BASIC to add 0.1 to a 
sum and print the answer repeat dly. tarting with a 
sum of zero, we btain d an answer of 3.6 aft er 36 
times through the loop, but the next answer is 
3.69999999 which is clearl y incorrect. The error in­
curred by using a finit e number of bit to represent 
a number that require more than that number of 
bits to correctl y repr sent it , is call ed roundoff error. 

How many bits should be used for the mantissa? 
Clearly it should be an in teger number of bytes for 
ease in programming. Some computers have softwar 
packages that us a 24 bit mantissa. The largest 
numb r that can be r ·presented by 24 bits i 224 -1 
= 16777215. This represents about s v n decimal 

digits, giving about six digit accuracy after several 
calculations. With my salary there is no trouble with 
six digit accuracy, but many fin ancial cal ulations re­
quir accuracy to th nearest cent and ix digit are 
fr quently not enough. If we choose 32 bits for our 
mantissa size we get a little more than nine digit s 
(4.3 X 109). This is the mantissa size used in several 
versions of Microsoft BASIC, and it is the size 
chos ·n here. T he propagati on of round-off ' 1Tors 
through the calculati ons normally gives about eight 
digit accuracy. It is generall y true that the roundoff 
errors accumulate as the number of calculations to 

find a specific result increases, but this i a subject 
beyond the scope of thi s article. 

How big should the exponent be? If we choose 
LO represent the binary exponent with one byte then 
we will have seven bits to represent the exponent 
(on · ·ign bit and e\' ·n magnitude bits). The largest 
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exponent is then + 127. If all the bits in the mantissa 
are ones, then the largest number that can be 
represented is (1/2 + 1/4 + 1/8 + 1116 + .... + 
l/232)•2127, which is approximately 
1.70141183*1038. The mallet exponent is -128. 
The smallest positive number that the mantissa can be 
is 112, chus the smallest positive number that can be 
represented is 2-129 which is approximately 
1.46936795* lQ-39 _Of course, if we chose to use two 
bytes for the expon l1l then much larger and smaller 
exponents could be accommodated, but for mo t 
calculations by earth people, a range of 1 o-39 to 1038 
will do quite nicely. Remember that if you try to 
enter a number whose absolute value is outside of the 
range just given (except for zero) you will obtain er­
roneous r suits. No overflow or underflow messages 
are given when entering numbers with this routine. 

One more note before turning to the program. 
The mantissa is said to be normalized when it is 
shifted o that the most-significant bit is one, and the 
binary point is assumed to be to the left of th most­
signifi cant bit. The only exception to this is the 
number zero which is represented by zeros in both 
the mantissa and the exponent . Although you are 
free to assume the binary point is some other place in 
the mantissa, it is conventional to keep it to the I ft 
of the mantissa, as illustrated in Table J. 

The Program To Float A Number 
The program in Li sting l , written in the form of a 
subroutine, together with the other subroutines given 
in the li stings, wi ll accept numbers represented by 
ASCII from an input device and convert the 
numbers into their floating point repr entation . A 
typical entry might be + 12.3456789£ + 24 or 
-. 123456789£-30. The plus sign is optional since the 
computer simply disregards it. Up to 12 significant 
digits may be entered although the least-significant 
three will oon be disr garded leaving approximately 
9 decimal digit (32 binary digits). At the comp! tion 
of the r utine, the floating-point representation will 
be found in locations $0001, $0002, $0003, $0004 
(mantissa) $0005 (exponent) and location $0007 con­
tains the ign of the manti sa. The sign byte is $FF if 
the numb r is negativ , otherwise it is $00. ote that 
the accumulator (locations $000 1-$0004) has not 
been complemented in the case of a minus number. 
Forming the twos complement may be done, when 
required by the arithm 'tic routines. If a format 
compatibl with the Am9511 Arithm ·t ic Processing 
Unit is required, simply drop th I ast-sign ifi cant 
byte of the mantissa ($0004), put the sign (set the bit 
for a minus, clear it for a plus) in bit seven of the ex­
ponent ($0005) and -hift the sign of the exponent 
from bit s v n to bit six, making ur lO keep the 
rest of the exponent intact. Table 2 gives a summary 
of the important memory locations. 

Table 2. Memory assignments for the BCD to floating­�
point binary routine. �
SOOOO = OVFLO; overflow byte for the accumulator when it �
is shifted left or multiplied by ten. �
S0001 = MSB; most-significant byte of the accumulator. �
50002 = NMSB; next-most-significant byte of the ac­�
cumulator. �
S0003 = NLSB; next-least-signifi cant byte of the ac­�
cumulator. �
S0004 = LSB; least-significant byte of the accumulator. �
S0005 = BEXP; contains the binary exponent, bit seven is �
the sign bit. �
S0006 = CHAR; used to store the character input from the �
keyboard. �
S0007 = MFLAG· set to SFF when a minus sign is entered. �
SOOOB = DPFLAG; decimal point fl ag, set when decimal �
point is entered. �
SOOOA = ESIGN; set to SFF when a minus sign is entered for �
the exponent. �
SOOOB = TEMP; temporary storage location. �
SOOOC = EVAL; value of the decimal exponent entered after �
the "E. ' �
SOO 17 = DEXP; current value of the decimal exponent. �

Aft r clearing all of the memory locations that wi ll be 
used by routine, the program in Listing 1 jumps to a 
subroutine at $0F9B. Most users will not want to call 
this subroutine, ince it merely serves to lcar the 
AIM 65 display. Subroutine INPUT, call 'd next, 
must be supplied by the user. It must get a BCD 
digit represented in ASCII code from some input 
device, store it in CHAR at $0006, and r turn to the 
callin g program with the ASCII character· in the 
6502's accumulat r . Then ccs ary subroutines for 
the AIM 65 are given in Listing 4. They ar giv en in 
the 'K " disassembly format with no comments since 
they have previously been described by D e Jong2. 
Our subroutines input the number on th k yboard 
and e ho the number on th printer and the display. 

The algorithm for the conversion routine was 
obtained from an articl e by H ashizume3. If you are 
intere ted in more details regarding flo ating-point 
arithmetic routine pleas consult his fin e article. A 
flow chart of the routine in Li ting 1 is giv n in 
Figure 1. The fl ow chart an I the progran1 comments 
should be sufficient explanation. Basicall y it works by 
converting the number, as it i · being entered, to 
binary and multiplying by ten, in binary of course. 
Lat r if and wh n the expon nt i enter cl the 
numb •r is either multiplied or divided by ten, in 
binary lo get a normali zed mantissa and an expo­
nent r presenting a power of two rather than a power 
oft n. Each tim a multiplication or divi sion by ten 
oc ' Ul'S th mantissa is r normalized and rounded up­
ward ii' the most- ignificalll di arc! d bit is one. 
Each normalization adjusts the binary exponent. 
Wh n the decimal exponent fin all y reaches zero no 
mor multiplication or divisi ns are nee : ary since 
100 = I. To maintain 32-bit pr ci ion , an ·xtra 
byte, called OVFLO, is used in the accumulator for 
all •10 and /10 operations. 
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11111111111 11111111111 ELECTRONIC TECHNOLOGY CORPORATION �

iiiii: :::::: BATTERY BACKUP FOR PETICBM �
FLOPPY BACKPACK TM 

Designed to install wi thin the CPU Case, BACKPACK gives FLOPPY BACKPACK is a battery backup system for the 
6 to 10 minutes of full power to the computer (32K, CRT, Corrmodore Dual Floppy Disk Drive. Used in conjunction 
Tape Drive) during times of power shortages and gliches in with BACKPACK for the pet, the user can save data and 
po\Mlr lines thus allowing the user time enough to S<Ne data programs during power shortages. It also eliminates possible 
or programs to tape (or disk with FLOPPY BACKPACK). disk crashes. Designed to install within the disk cabinet witl1 
Batteries are recharged from CPU's own power supply and no wiring changes, the batteri es are recharged from the disk's 
BACKPACK requires no wiring changes to install. O'M"I power supply. 

Single Ouanity $225.00 Single Ouanity $135.00 

AIM-65 POWER SUPPLY (with battery backup) & ENCLOSURE 

AIM POWER 4TM AME 1TM 

AIM POWER 4 is a total power supply with rechargeable AME 1 is a totally metal enclosure of lightweight aluminum 
battery backup for the Rockwell AIM 65. AIM POWER 4 construction. Designed to house the AIM 65 and a po\Mlr 
supplies full voltage output for the AIM under normal supply, with easy access to switches and connectors. AME 1 
operating mode and with batteries can keep the Al Mup and will have an integral reset button, easy paper feed and totally 
nmning for one hour. Batteries are recharged during nor­ visible 20 character LED readout. Designed for industrial 
mal operation. AIM POWER 4 is on asingle board and will applications, but has professional appearance. 
mount inside tl1e AME 1 enclosure (from ETC), and Enclo· Single Ouanity $100.00 
sure Group Products. 

Single Ouanity $250.00 

FOR MORE INFORMATION OR TO ORDER BY PHONE : (919) 3624200 OR (919) 362-5671 
INCLUDE $5.00 FOR SHIPPING AND HANDLING • VISA AND MASTERCHARGE ACCEPTED 

DEALER INQUIRIES INVITED 

A Problem Solving 
Computer Software Program

THE ELECTRONIC COLUMNAR PAO 

COLUPAD™ is a unique computer tool which allows you to create, store, selectively retrieve and perform math 
operations upon data and then generate reports using that data. COLUPAD™ can best be visualized as the typical 
columnar accounting pad found in most offices. Powerful, but simple to use, CO LUPAD™ has such features as: 

'= 

• 24 columns and 40 rows for data maiipulation 
• Space tor rrrw and column descriptions 
• Ability to reference decimal places for each column 
• Ability to perform math functions on one column and store in another 
• Ability to add, subtract, mult iply , etc., one column to another and then 

place resulti ng data in a different column 
• Print a111.llole page, selective columns or rows 
• Save whole �p�a�~� to disk 

Retrievewhole pag?S, selective rcrvvs. or columns from disk 
• Plus much, much more 

One page of the pad, theworksheet, is in computer memory. Thepad consists of worksheets stored on disk and linked by name. Pad 
size is only limited to diskette capacity. 
If you fi nd yourself spending hours (or days) copying, adding, subtracting, or whatever one column by another or just compiling data on 
a columnar pad, then COLUPAD TM can save you time, and in your business, ti me is money. COLUPAD TM requires a 32K PET, Disk, 
and printer. - Sl 50.00 

FOR MORE INFORMATION OR TO ORDER BY PHONE : (919) 3624200 OR (919) 362-5671 
INCLUDE S1.50 FOR SHIPPING AND HANDLING • VISA AND MASTERCHARGE ACCEPTED 

DEALER INQUIRIES INVITED 
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Listing 1. ASCII to Floating-Point Binary Conversion 
Program 

$0EOO DB START CLD Decimal mode not required 
OEOJ A2 20 LDX $20 Clear all the memory loca­
OE03 A9 00 LDA SOO tions used for storage by 
OE05 95 00 CLEAR STA MEM,X this routine by loading 

them with zeros. 
OE07 CA DEX 
OEOS 10 FB BPL CLEAR 
OEOA 20 9B OF JSR CLDISP Clears AIM 65 display. 
OEOD 20 30 OF JSR INPUT Get ASCII representation of 
OElO C9 2B CMP S2B BCD digit. Is it a + sign? 
OE12 FO 06 BEQ PLUS Yes, get another character. 
OE14 C9 20 CMP $2D Is it a minus sign? 
0El6 DO 05 BNE NTMNS 
OE18 C6 07 DEC MFLAG Yes, set minus flag lo SFF. 
OEJA 20 30 OF PLUS JSR INPUT Get the next character. 
OElD C9 2E NTMNS CMP $2E ls character a deci mal 

point? 
OE1FD008 BNE DIGIT No . Perhaps it is a digit. 

Y cs, check flag. 
OE21 A5 08 LDA DPFLAG Was the decimal point flag 

set? 
OE23 DO 2C BNE NORMIZ Time to normalize the 

mantissa. 
OE25 E6 08 INC DPFLAG Set decimal poinl flag, 
OE27 DO Fl BNE PLUS and get the next character. 
OE29 C9 30 DIGIT CMP $30 Is the character a d igit? 
OE2B 90 24 BCC NORMIZ No, then normalize the 

manti ssa. 
OE2D C9 3A CMP $3A Di git s have ASCII rcprc­
OE2F BO 20 BCS NORMIZ scntations between $30 

and $39. 
OE3 1 20 00 OD JSR TENX It was a digit , so multiply 
OE34 A5 06 LDA CHAR the accumulator by ten and 
OE36 38 SEC add the new digit . First 
OE37 E9 30 SBC $30 strip the ASCII prefix by 

subtracting $30. 
OE39 18 CLC Add the new digit lo the 
OE3A 65 04 ADC LSB least- significant byte 

of the accumulator. 
OE3C 85 04 STA LSB Next, any "carry" will be 
OE3E A2 03 LDX $03 added to the other bytes of 

the accumulator. 
$0E40 A9 00 ADDIG LDA SOO 
OE42 75 00 ADC ACC,X Add carry here. 
OE44 95 00 STA ACC,X And save result . 
OE46 CA DEX 
OE47 IO F7 BPL ADDIG The new digit has been 

added. 
OE49 A5 08 LDA DPFLAG Check the decimal point 

flag. 
OE4B FO CD BEQ PLUS If not set, get ano1hcr 

character. 

OE54 114 OB STY TEMP Save Y . It contained the �
OE56 A9 20 LDA $20 number of " left shifts" in �

NORM. 
OE58 38 SEC The binary exponent is 32 ­
OE59 E5 OB SBC TEMP number of left shifts that 
OE5B 85 05 STA BEXP NORM look to make the 

mosl-signifi ·ant bit one. �
OE5D A5 01 LDA MSB If the MSB of the accumu­�
OE5F FO 5A BEQ FINISH lator is zero, then the �
OE61 A5 06 LDA CHAR number is zero, and its all �
OE63 C9 45 CMP $45 over. Otherwise, check if �

the last character was an 
'"E' '. 

OE65 DO 52 BNE TENPHW If not, mov · to TENPRW. �
OE67 20 30 OF JSR INPUT If so, get anulhcr character. �
OE6A C9 2B CMP $28 Is it a plus? �
OE6C FO 06 BEQ PAST Yes, then ct another �

character. 
OE6E C9 2D CMP $20 Perhaps it was a minus? 
OE70 DO 05 BNE NUMP No, then fl1 11)'bc it was a 

number. 
OE72 C6 OA DEC ESIGN Set exponent sign flag. 
OE74 20 30 OF PAST JSR INPUT Get another character. 
OE77 C9 30 UMB CMP $30 Is it a digi t? 
OE79 90 3E BCC TENPRWNo, more to TENPRW. 
OE7B C9 3A CMP $3A 
OE7D BO 3A BCS TENPHW 
OE7F 38 SEC It was a digi t, sn strip 

ASCII prefix. 
$0E80 E9 30 SBC $30 ASCII prefix is $30. 
OE82 85 OB STA TEMP Keep the fir s! digit here. 
OE84 20 30 OF JSR I NPUT Get another character. 
OE87 C9 30 CMP $30 I s it a digit ? 
OE89 90 13 BCC HEHE No. Then finish handling 
OESB C9 3A CMP $3A the exponent. 
OESD BO OF BCS HEHE 
OEBF 38 SEC Yes. Decimal exponent i s 
OE90 E9 30 SBC $30 new digit plus 10 times the 

old digit . 
OE92 85 OC STA EVAL Strip ASCII prefi" 

from new di11i1. 
OE94 A5 OB LDA TEMP Get the old character and 
OE96 OA ASL A mult iply it b)• ten. First 

times two. 
OE97 OA ASL A Times two again makes 

times four. 
OE98 18 CLC 
OE99 65 OB ADC TEMP Added tu i t elf makes times 

five. 
OE9B OA ASL A Times two aga in makes 

times ten . 
OE9C 85 OB STA TEMP Store it. �
OE9E 18 HERE CLC Add the new digil, �
OE9F A5 OB LDA TEMP �
OEAI 65 OC ADC EVAL to the c poncnt. �
OEA3 85 OC STA EVAL Herc is the exponent , �
OEA5 A5 OA LDA ESIGN except for i l s sign. Was �

it a negati»c? 
OEA7 FO 09 BEQ POSTV No. 
OEA9 A.'i OC LDA EVAL Yes, then fo rm it s twos 
OEAB 49 FF EOR SFF complcmc111 by complemen­
OEAD 38 SEC tation followed b)' adding 

one. 
OEAE 69 00 ADC SOO 
OEBO 85 OC STA EVAL Result i nto exponent value 

locat io n. 
OEB2 18 POST CLC Prepare to add exponents. 
OEB3 A5 OC LDA EVAL Get " E" c;c poncnl. 
OEB.'i 65 17 ADC DEXP Add exponen t from inpu1 

and norm. 
OEB7 85 17 STA DEXP All exponent work finished . 

$0EB9 A5 17 TENPRWLDA DEXP Get decimal exponent. 
OEBB FO 71 BEQ FINISH If it is zero, routine is 

done 
OE4D C6 17 DEC DEXP If set, dccrcmenl l he OEBD 10 61 BPL ML TPLY Ir i t is plus. go multiply by 
OE4F 30 C9 BMI PLUS c.xponcnt, then get another ten. 

character. OEBF A2 03 ONCMORLDX $03 It 's mi nus. Divide by ten . 
OE51 20 30 OD NORMIZJSR NORM Normalize the mantissa. OECl 06 04 BACK ASL LSB First shift the accumulator 
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OEC3 26 03 ROL NLSB three bits left . 
OEC5 26 02 ROL NMSB 
OEC7 26 01 ROL MSB 
OEC9 26 00 ROL OVFLO 
OECB CG 05 DEC BEXP Decrease the binary 
OECD CA DEX exponent for each left shift. 
OECE DO Fl BNE BACK 
OEDO AO 20 LDY $20 Number of trial divi sions 
OED2 06 04 AGAIN ASL LSB of SOA into the accumu­
OED4 26 03 ROL NLSB lator giving a $20 = 32 

bit quotient. 
OEDG 26 02 ROL NMSB 
OED8 26 Ol ROL MSB 
OEDA 26 00 ROL OVFLO 
OEDC 88 DEY 
OEDD FO OE BEQOUT Get out when number of 
OEDF A5 00 LDA OVFLO trial divisions reaches 

$20 = 32. 
OEEl 38 SEC Subtract 10 = SOA from 
OEE2 E9 OA SBC $0A partial divident in OVFLO. 
OEE4 30 EC BMI AGAIN If result is minus zero into 

quotient 
OEEG 85 00 STA OVFLO Otherwise store result in 
OEE8 EG 04 INC LSB OVFLO, and set bit to one 

in quotient. 
OEEA 18 CLC 
OEEB 90 E5 BCC AGAIN Try it again . 
OEED A5 00 OUT LDA OVFLO Check once more to see if 
OEEF C9 OA CMP SOA quotient should be rounded 

upwards. 
OEFl 90 15 BCC AHEAD No. 
OEF3 A2 04 LDX $04 Yes. Add one to quotient. 
$0EF5 B5 00 REPET LOA ACC,X Get each byte of the accu· 
OEF7 69 00 ADC $00 mulator and add the carry 
OEF9 95 00 STA ACC,X from the previous addition . 
OEFB CA DEX 
OEFC DO F7 BNE REPET 
OEFE 90 08 BCC AHEAD What if carry from accumu­
OFOOA50 l LDA MSB lator occurred? Get most­
OF02 09 80 ORA $80 significant byte and put a l 

in bit seven . 
OF04 85 01 STA MSB Result into high byte, 
OF06 EG 05 INC BEXP and increment the binary 

exponent. 
OF08 A5 01 AHEAD LOA MSB Because of three-bit shift at 
OFOA 30 OA BMIARND start of division , a one-bit 
OFOC 06 04 ASL LSB shift (at most) may be re­
OFOE 26 03 ROL NLSB quired to normal ize the 

mantissa nO\'\'. 
OFJO 26 02 ROL NMSB 
OF12 26 01 ROL MSB 
Of14 C6 05 DEC BEXP If so, also decrement binary 

exponent. 
OF16A900 AR D LDA $00 Clear overnow byte. 
0Fl8 85 00 STA OVFLO 
OFlAEG 17 INC DEXP For each divide-by­ 10, 
OFIC DO Al BNE ONCMOR increment the decimal cx­
OFlE FO OE BEQ FINISH ponent until it is zero. 

Then its all over. 
OF20 A9 00 �~�l�l�.�T�P�L�Y� LOA $00 Clear overnow byte. 
OF22 85 00 STA OVFLO 
OF2,l 20 00 OD STLPLS JSR TENX Jump to multiply-by-ten 

subroutine. 
OF27 20 30 OD JSR NORM Then normalize the 

mantissa. 
Of2A CG 17 DEC DEXP For each multiply-by- JO, 
OF2C DO FG BNE STLPLS decrement the decimal ex­
OF2E 60 Fl ISH RTS ponent until it' s zero. All 

finished now. 

Listing 2. Multiply by Ten Subroutine. �
SOOOO 18 TENX CLC Shift accumulator left. �
0001 A2 04 LOX S04 Accumulator contains �
0003 B5 00 BRl LDA ACC,X four bvtes so X is set to �

four. • 
0005 2A ROLA Shift a byte left. 
0006 95 10 STA ACCB,XStorc it in accumula­

tor B. 
0008 CA DEX 
0009 10 F8 BPL BRl Back to get another 

byte. 
ODOB A2 04 LOX S04 Now shift accumulator B 
0000 18 CLC left once again to get 

" times four. " 
OOOE 36 10 BR2 ROL ACCB ,XShift one byte left. 
0010 CA DEX 
0011 10 FB BPL BR2 Back to get another byte. 
0013 A2 04 LDX S04 Add accumulator to 
0015 18 CLC accumulator B to get 

A + 4•A = 5'A. 
0016 B5 00 BR3 LDA ACC,X 
0018 75 10 ADC ACCB,X 
OD1A 95 00 
onic CA 

STA ACC,X 
DEX 

Result into accumulator. 

0010 10 F7 BPL BR3 
OD1F A2 04 LOX S04 Finally, shift accumula­
0021 18 CLC tor left one bit to get 

2'5'A = 10'A. 
0022 36 00 BR4 ROL ACC,X 
0024 CA DEX 
0025 10 FB BPL BR4 Get another byte. 
0027 60 RTS 

WANT YOUR COMPUTER BACK? 

TM 
Let the MICROsport Microcomputer (MMC) take over any 
dedicated task. 

It is the affordable alternative - kits from $89.00, applicati on 
units from only SI 19.00 (assembled and tested). 

It is user-oriented - complete in-circuit emulation all ows pro­
gram development on ANY 6502 based system. It is compact 
(4 Vi' ' x 6Yi" pc board) but powerful (32 1/0 lines; 20 mA full 
duplex, IK RAM + EPROM socket 4/ 16 bit counters; 6503 
CP ) and ' orks o ff any AC or D power supply. 

Turn your present 6502 based system into a complete develop­
ment system with: 

I MMC/030 Microcomputec with ZIF sockets 
l MMC/031CE In-circuit emulator for the 6503 CPU 
MMC/03 EPA EPROM Programmer complete with software 

driver. 

For more info call or write 

R. J. BRACHMAN ASSOClATES, INC. �
P.O. Box 1077 �

Havertown, PA 19083 �
(215) 622-5495 



52 COMPUTE! � Fe ruor . 1981 Issue 

Listing 3. Normalize the Mantissa Subroutine. 
SOD 30 1B ORM CLC 
OD 31 A5 00 BR6 LDA OVFLO Any bits set in the over­
OD33 FO OF BEQBR5 flow byte? Yes, then 

rotate right. 
OD35 46 00 LSR OVFLO No, then rotate left. 
OD37 66 01 ROR MSB 
OD39 66 02 ROR NMSB 
OD3B 66 03 ROR NLSB 
OD3D 66 04 HOR LSB For each shift right, 
OD3F E6 05 I C BEXP increment binary 

exponent. 
OD41 BB CLY Force a jump back. 
OD42 50 Ed BVC BR6 
ODH 90 OD BR5 BCC BR7 Did the last rotate cause 
OD46 A2 04 LDX S04 a carry? Y cs, then round 
OD4B B5 00 BRS LDA ACC X the mantis a upward. 
OD4A 69 00 ADC SOD Carry i set so one i 

added 
OD4C 95 00 STA ACC,X 
OD4E CA DEX 
OD4F 10 F7 BPL BRB 
OD51 30 DE BMI BR6 Check overflow byte 

once more. 
OD53 AO 00 BR7 LDY SOO Y will count number of 

left shifts. 
OD55 A5 01 BHIO LOA MSB Docs most-significant 
OD57 30 OD BMI BRI 1 byte have a one in bit 

seven? Yes. get out. 
OD59 1B CLC No. Then shift the 
OD5A A2 04 LDX S04 accumulator left one bit. 
OD5C 36 00 BR9 ROL ACC.X 
OD5E CA DEX 
OD5F DO FB B E BR9 
OD61 CB INY Keep track of left shift s. 
OD62 co 20 CPY S20 rot more than $20 = 32 

bits. 
OD64 90 EF BCC BRIO 
OD66 60 BRJ I HTS That's it. 

DISK DRIVE WOES? PRINTER INTERACTION? �

MEMORY LOSS? ERRATIC OPERATION? �

DON'T BLAME THE SOFTWARE! 

IS0-2 
�~ �(� 

Power Line Spikes, Surges & Hash could be the cul p rit ! �

Floppies, printers, memory & processor often interac t! �

Our uni que !SO LA TORS elim in ate equipmen t i n t.eraction 

ANO cu rb damaging Power Line <'p i kes, Surges and Hash. 
•1SOLA TOR ( IS0· 1 A) 3 filter isolatec 3-prong sockets; 
integral Surge/ Spike Suppression ; 1875 W Maximum load, �

1 KW load any socket . . . . . . . . . . . . . . . $56.95 �
•!SOLA TOR ( IS0 -2) 2 filter isolated 3-pronlJ socket banks; 

(6 sockets total) ; inte17al Spike /Surge Suppression; 

1875 W Max load, 1 KW either bank . . . . . . . $56.95 

"SUPER ISOLATOR (IS0-3), similar to IS0-1A �
except double filtering & Suppression . . . . $85.95 �

•1SOLATOR �(IS0 -4), similar to IS0-1A except �
unit has 6 individually filtered sockets . . . . $96.95 �

•!SOLATOR (IS0-5). similar to IS0-2 except �
unit has 3 socket banks, 9 sockets total . . . $79.95 �

•CIRCUIT BREAKER, any model (add-CB) Add $ 7.00 
•cKT BAKR/SWITCH/PILOT (-CBS) .. . - Add $14.00 

TOLL FREE ORDER DESK 1-800-225-4876 llll!l!l!!Pl 
• (Except Me, HI, Ak , Pr, Ceneda) �~ �·� 

1£7Electronic Specialists, Inc. 
171 South Main Street . Nat ick . Mass . 01760 Dept. CT 

TECHNICAL & NON-800 AREAS 1-617-655-1532 

Listing 4. AIM 65 Input/Output Subroutines. 
SOF30 20 JSR E93C SOF60 A2 LOX H13 SOF72 BO STA A·l4C 
OF33 20 JSR FOOO OF62 SA TXA OF75 A'2 LOX #01 
OF36 85 STA 06 OF63 48 PHA OF77 110 LOA A43B,X 
OF38 20 JSR OF72 OF64 BO LOA A438,XOF7A CA DEX 
OF3B 20JSR OFGO OF67 09 ORA HBO OF7B 9 0 STA A438,X 
OF3E A5 LOA 06 OF69 20 JSH EF7B OF7E ES INX 
OF40 60 RTS OF6C 68 PLA OF7F EB INX 

OF60 AA TAX OF80 EO CPX #15 
SOF85 A2 LOX #12 OFGE CA DEX OF82 90 BCC OF77 
OF87 BO LOA A438,XOFGF 10 BPL OF62 OF84 60 RTS 
OF8A EB I X OF71 60 RTS 
OF8B 90 STA A4.'HJ,X 
OFBE CA DEX SOF!JB A2 LOX #13 
OFBF CA DEX OF9D A9 LOA #20 
OF90 10 BPL OF87 OF9F 90 STA A438 ,X 
OF92 A9 LOA #20 OFA2 CA DEX 
OF94 80 STA A-138 OFA3 10 BPL OF9F 
OF97 20 JST OF60 OFA5 60 RTS 
OF9A 60 HTS 
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Figure I. A Flow Chart for the BCD to 
Floating-Point Binary Routine. 
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OMEGA "WHOLESALE COMPUTER PRICES" 
SALES DIRECT TO THE PUBLIC 
co . 12 Meeti ng St. , Cumberland, RI 02864 

Products are 
NOW 

IN 
STOCK �

AT �
OMEGA �

Sales �
Co. �

OMEGA ships via UPS, truck, or air. COD's. 
Visa, Mastercharge accepted, with no service charge. 

�~ �I-
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Editor's ate: J im Lowell comment in his cover letter: 
' 'The pro,gram i aimed at parents elementary level math 
teachers and anyone who wants lo brush up on basic math 
skills. I developed it to aid one of my children who has a 
learning disability. It succeeded in holding his alte11tio 11 over 
the r11cu111111e11ded one-half hour work /Hriod and in eoentually 
improving his kills. ' 

Basic Math 
For Fun And 
Profit 
J.R. Lowell , 
Whitehouse Station, NJ 
" Basic Math For Fun And Profit" is an 8K elemen­
tary ar i thmeti c program writt n for th 16K PET 
with new ROMs. It makes broad use of the PET's 
non-destructive cursor, excell ent graphics, and pro­
grammable sound (wi th a suitable amplifi er) . 

Though there are many basic math programs 
avail able today, each has it s own parti cular short­
comings. One variety treats onl y a ingle math mode 
(addition or subtraction or multip lication or division) 
in each program . A second may offer all modes in a 
single program but randoml y choo the level of dif­
fi cult y for the problems. Others fo re· large numbers 
of problems in one mod before all owing a new mode 
to be chosen. 

Program Feature Overview 
" Basic M ath For Fun And Profit " not onl y over­
omes these problems, it also provides a whole host 

of unique features which make it both easy and fun 
to use: 

Menu selection for the fo ur math modes; �
level-of-difficulty selection in each mode; �
mode and level change opportunity every 10 pro­�
blems; �
right-to-left entry of answer Uust lik on paper); �
Two chances, wi th prompts, per prob! m; �
sound effects fo r prompts and rewards; �
randomly generated reward statements; �
graphics reward for 10 out of 10 correct answers; �
f ir st-name personali zation th roughou l program . �
Let 's look at the program feature· in more detail. �

Math Mode And Skill L evel Selection �
After entering his or her name, the program gives �
the user a menu choi e of the fo ur math modes. As �
soon a a choice is entered (using a ' GET" tat ­
rnent), the omputer a ks fo r the cl sired ·kill le el : �
one to fo ur digi ts in the problems. �

Problem Sets And Prompts �
(addition , subtract ion, multip li cation) �
The computer now generates - one at a time - 10 �
randomly confi gured problems in the cho en mode. �
T he program uses two random problem g(·n rators: �
l ine 269-293 for all modes except division and l ines �
294-316 for divi sion. �

Once an answer is entered and RETUR 
pushed, the computer either rewards or prompts the 
user . Th reward is a pulsing laser- ty pe und eff ct 
plus one of four randoml y selected "atta-a-person" 
statements. T he prompts, lik e the rewards, have two 
part that are mutuall y reinforcing. If the user ' 
answer is too low a low tone is generated fo ll owed by 
a statement to the same effect. A high ton and state­
ment fo ll ows too large an answer. In th cas · of a 
wrong answ r Lhe program gives a second chance. A 
correct answer now receives the same reward as an 
ini tial r ight answer · a second error gets the ap­
propriate "too high/ low" sound and statcm ·nt 
followed by th · correct answer. T h · computer then 
generaLes a new problem . 

Problem Sets And Prompts (D iv ision) 
As above, the computer generates J0 problems at 

the desired ski ll level. The prompt syst "rn, however, 
is a bit different because each di vision prob! m has 
two parts: the quoti em and the remainder. When the 
quotient is too high too low , or correct, the same 
sounds and statements are generated as in the other 
modes. Ir the quoti ent is correct, but th remainder 
is wrong, however, a new set of high/ low sounds and 
statements is given. As above, a second chance 1s 
provided before the correct answer is given. 

Answer Format And Cor recti on 
T he sub-routine in lin es 907-931 is incl udt•d to make 
the program as ompatib le wit h paper and p ·n ·ii 
math a po ·sibl e. It all ows the user to n1er hi s or 
her answers fr om ri ght to left as is taught in most 
math cla ·s " A I ng as the R ET U R key isn' t 
pre sed, the an w T ·an be correct ·d. Thi routin 
makes full u e of the PET's GET and 'TR I G 
capabili ti 

In di ision problems the quoti ent an I remainder 
answ ·rs ar nt r cl separately to all ow fo r individual 
correction ·. 
Problem Set Scores And T he Ulti mate Reward 
A fter ach problem set the computer gives th 
number correct and asks if the user want another set 
or prob! ·ms. If th an wer is "yes' ' the program 
again present · th ·· menu. If the answ ·r is " no". the 
program thanks the user and ENDs. 

If' the u er ha achieved a perfect c re - I 0 out 
of 10 - th PET goes wi ld ': the scr en go 
blank; a. ir n sounds; the creen then announces in 
1-0 I ·t t T , ' WOW 10." A above, th user can 
then choos whcth r or not to continu wit h a new 
problem set. 



Train your PET® 
to TEACH 

with 

educational software from Micro-Ed 
We specialize in programs with these features: 

• Instructional lessons end with a summary of student • They have been written by professional educators. 
performance. Our main author is Thorwald Esbensen, named in 

1980 as one of North America's top school execufives 
• Our programs are attractive and motivating to by Executive Educator magazine. 
students. 

• Our tapes are independent modules, each one a 
• We will gladly replace any tape that fails to load or complete lesson in itself. 
run properly. 

Unless otherwise specified$ each tape can be �
purchased for 7.95 �

You may wish to order tapes by the MICRODOZEN. Any twelve $7.95 tapes can be 
purchased for $84.00. 

PET is the reybrernd t1adl'· 
11111rk fur Cno11111 11dnre Busi· 
1H' '' M <1ch inc . Sa11t ,1 
Clar<t , CA . 

Send for free catalogue: �

MICRO-ED, Inc.• P.O. Box 24156 •Minneapolis, MN 55424 �
or telephone us at (612) 926-2292 �

All progra m s work with any 
SK PET. old or new. 
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