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Designing 
Your Own 
Atari Graphics 
Modes 
Craig Patchett 
Program Design, Inc. 
11 ldar Court 
Greenwich, CT 0 6830 

The graphics modes that Atari supplies with their 
400 and 800 computers are nice, but what if you 
want a little more? For example, how about a large­
type heading, with a small er-type sub-heading below 
it, all over a graphics display? Terrific, yo u say, but 
you're not an Atari engineer? Don't worry about a 
thing . With this article, a little concentration, and 
some time in front of the keyboard, you II have Atari 
graphics modes performing at the snap of your 
fingers . 

First , a simple explanation of what we'll be do­
ing . In a series of memory locations deep inside your 
Atari rests a special list of numbers that tell the com­
puter which graphics mode it s in . Each time you 
change graphics modes this list also changes. But 
wait a minute . Why a list of numbers instead of just 
one? Because there is one number for each graphics 
row on the screen. For example, i.n graphics mode 
2 + 16 (no tex t window) there are twelve graphics 
rows, so th ere would be twelve numbers in the list. 
For graph ic mode 7 + 16 , there would be ninety six 
rows, or ninety six numbers . The table labeled 

Mod es and Screen Formats in your Atari BASIC 
reference manual shows the number of rows in each 
graphics mode. We' ll be referring to it again later. 

As I said before, when you change graphics 
modes, using the GRAPHICS com mand the list 
hanges . It may become longer or shorter, depending 

on the mode, and the numbers in it will change. But 
the numbers will all be the same. Obviously , since 
they stand for the graphics mode of each row on the 
screen, if half of them were one number and the 
other half another, then half of the screen would be 
one mode and the other half another. This is not 
how Atari BASIC was designed . It is, however, what 
we want. So what we're going to be doing is chang­
ing the numbers in the list to make th screen behave 
the way we want it to. Let 's take a look at exact ly 
how it ' s done . 

How Much of Each Mod e Should I Have? 
The first thing we have to do is figure out exactly 
how we want the screen to look . Let's take the exam­
ple from the beginning of the article-a large-type 
heading (mode 2), with a smaller-type sub-heading 
below it (mode 1), all over a graphics display (mode 
3) . Unfortunately, we can't just decide lO have, for 
instance, four rows of mode 2, two rows of mode 1, 
nd nine rows of mode 3. There's a simple rule we 
have to follow in deciding how many rows of each 
mode we'r going to have . 

You may already know that your television pic­
ture is made up of hundreds of little lines going 
across the screen from top to bottom (if you don t 
you know now!) If you look closely at the screen, you 
can probably see them . These lines are formed by a 
single beam of light that scans the screen very quick­
ly (sixty times a second) to make the picture, so we'll 
call them scan lines . The part of the screen that your 
Atari lets you use for graphics has 192 of these lines . 

Each graphics row is a certain number of scan 
lin es " high ". In mode 1, for xample, each row is 
eight scan lines high . If you look at the Table of 
Mod es an d Screen Formats that I mentioned 
before, you ' II see that there are twenty-four rows in 
mode 1 (remember, we're only interested in "full 
screen"). Surprise! Twenty-four rows , each eight 
scan lines high means 8 x 24 = 192 scan lines in 
all. To figure out how many scan lines high the rows 
in other modes are, just look at the table and divide 
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192 by the number of rows in a full screen. 
The reason we need to know all this is because 

we must make our new mode so that it has a total of 
192 scan lines. No more, no less. This means you 
have to do a little bit of juggling around with the dif­
ferent modes you want to use, but it's really not all 
that difficult. I'll demonstrate with our example. 
Let s suppose we need three rows of mode 2 and two 
rows of mode 1. All we need to do is figure out how 
many rows of mode 3 we should have to make a total 
of 192 scan lines. We look at the table and figure out 
that in mode 2, each row is sixteen ( 192 scan lines/ 12 
rows) scan lines high . Since we want three rows of 
mode 2, that makes fourty-eight scan lines so far . 
Similarly , we want two rows of mode 1, which uses 
eight (192 scan lines/24 rows) scan Jin s for ea h 
row. So that makes another sixteen scan I in es, or 
sixty-four all together, which leaves us 192 - 64 = 
128 scan lines still left over . We'll use these for mode 
3. We look at the table again and see that mode 3 
uses eight scan lines for each row also , so how many 
rows do we need? 128 leftover scan lines/8 scan lines 
per row of mode 3 = 16 rows of mode 3. 

So now we know that our graphi s mode is going 
to have three rows of mode 2, two rows of mode 1, 
and sixteen rows of mode 3. Let ' s tell th comput er. 

How Do I Tell The Computer? 
We have to start by putting the Atari in a graphics 
mode it understands . Of course , we an ' t use just 
any mode , but thi time the rul e is a I L easier . Out 
of the modes you ' re going to be using, take the one 
that uses the most memory (look at the table under 
" RAM required' ). In our exampl e, mode 1 uses the 
most memory so the first Jin in our program is: 

10 GRAPHICS 1 

The next step is to find out where the li st of numbers 
begins. Since it isn ' t always in exactl y the same 
place, we must PEEK into the computer s memory 
at two locations tha t tell us wh ere it is. Since we' ll 
need to use the number th at tell s us where th li st 
begins later , we II give it a name : 

20 BEGIN= PEEK(500) + PEEK(561)*256 + 4 

This line will always be th same no m atter wh a t 
mod yo u a re goin g to be mixing. 

The third te p can b ignored if the mode yo u 
want a t the top of the screen is the same as th one 
that uses the most memory. If not , as in our example 
(mode 2 i a t the top of th e screen , mode 1 us s che 
mosc memory), then we have to change th e numb r 
in the memory location right before th e beginnin g of 
the li st. The table below shows wh a t number to use 
for the mode at th top of the screen. 

MODE 0 1 2 3 4 5 6 7 8 
NUMBER 66 70 71 72 73 74 75 77 79 

So , for our example, we would n cd : 

25 POKE BEGIN-1,71 

Remember , on ly do this step if the fir t graphics row 
is not the same mode as the one that use the most 
memory . 

ow we just have to go down the Ii t and 
change the numbers that need to be changed . The 
numbers for the graphics mode with th mo t 
memory are already correct , since we tar t in that 
mode . Therefore, all we have to change are th e other 
numbers . In our example, tha t would be the 
numbers for mode 2 and mode 3. To make the 
necessary changes, we simpl y POKE BEGIN + row 
number with the correct number for the mode we 
want in that row. What are the correct numbers? 
Just subtract sixty-four from the numbers in the table 
I gave above . That would mean , for example, seven 
for mode 2 , and ei ght for mode 3. So we have: 

30 POKE BEGIN+ 2,7:POKE BEGIN+ 3,7 

which takes care of mode 2 . Note that w didn t 
POKE BEGIN + 1. This was automati cally taken 
care of when we POKEd BEGI -1 in lin 25 . 
Rem ember that we also don ' t have to worry about 
the numbers for mode 1, since they ar a lready cor­
rect. Therefore , all that ' s left is to change the 
numbers for mode 3. Since we wa nt si xteen rows of 
mode 3, which means changing sixte n numbers, 
we' ll use a FOR/ EXT loop to make Iii' · ea ier : 

40 FOR ROW= 6 TO 21 :POKE BEG IN+ ROW 
8:NEXT ROW 
Now the li st has the co rrect mode nu mbers in it . 

T here's still one more thin g w must do. ince there 
may be a fewer number of rows now than th ere were 
in the mode we told the computer to tart with , we 
have to tell the computer wh ere the new end of the 
li st is . W e do thi s by POK Ei ng the number sixty-fi ve 
into the row number r ight ft cr th e last one we used . 
This tell s the Ata ri to go bac k to the be, inn in 7 of the 
li st . W e also tell it where th e beginning i ·. For our 
exam ple: 

50 POKE BEGIN + 22 ,65:POKE BEGI N + 23 
PEEK(5 60):POKE BEGIN + 24 , PEEK(561) 

And now we ' re done. Note th at the on ly changes 
th a t yo u would need to m ake in line 50 when des ign­
ing your own mod s is in the numbers 22, 23, a nd 
24 . These are just the thre row num bl'r · a fter th · 

la ·t on · ) ou u · on the sere n . 

How Often Do I Have To Do All This : 

This whole procedure must be repeated whenever 

you want to use a spec iall y de igned grnph ics mude . 

You ca n t skip any o f the st •p exccp1 r r th th ire.I 

one, and th n onl y under th e conditio n I already 

described . 

So Now What Do I Do? 

The last thin g I m go in g to cover , bri eO)', in thi a r­

ti le is how to print and draw in yo ur new mod . 

T his onl y a ppli es if the row yo u wa nt to pri nt or plot 

un is within th e norm al ra nge for wha t ·ver modt it 

is. In simpler term: , if we had put ch c sixteen ro '"' 
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The ATARI® Tutorial 


L[]l';'IPlJTER Calltgraphy1 

Well, not really! But with the FONTEDIT program in IRIDIS #2FONTEDKT 	 you can design your own character sets (or fonts) for the 
ATARI. For example, you can create a Russian alphabet, or 
APL characters , or even special-purpose graphics symbols. FONTEDIT These special fonts can be saved on disk or tape for later use 
by your programs. FONTEDIT is a friendly, easy-to-use 
program : just grab a joystick and start designing . 7-0X707Jg7 

With our KNOTWORK program, you can design patterns of 
Celtic interlace , (a technique used by 7th century Irish monks 
to illuminate manuscripts) . After you have produced a pretty 
pattern on the screen of your ATAR I, you can save it on disk or 
tape. As you might expect , KNOTWORK uses custom graphics 
characters that were created with FONTEDIT. 

FONTEDIT and KNOTWORK are available now in IRIDIS #2 , the second of our ATARI tutorial program packages. 
You get a C-30 cassette or an ATARI diskette with our excellent programs ready to load into your ATARI. Best of all , 
IRIDIS #2 comes with a 48-page User's Guide, which gives clear instructions on how to use the programs. The 
Guide also provides detailed , line-by-line descriptions of how the programs work . (IR IDIS programs are written to 
be studied as well as used.) Our Hacker's Delight column explains many important PEEK and POKE locations in 
your ATARI. 

The User 's Guide also includes Novice Notes for the absolute beginner. We don 't talk down to you, but we do 
remember how it feels to be awash in a sea of bytes and bits and other technical jargon. If you are new to 
programming, IRIDIS is one of the easiest ways you can learn how to get the most out of your ATARI. If you arean 
old hand , you'll be delighted by the technical excellence of our programs. (We are the people who have published 
CURSOR for the Commodore PET since July, 1978.) 

ATARI is a trademark of ATARI , Inc . 

r------------------------------------------------------­
Published By ORDER FORM 

IRIDIS #2 - Fontedlt and Knotwork 
0 $15.95 Cassette 0 $18.95 Disk 

IRIDIS #1 - Clock , Zap, Logo, Polygons 
Box 550 0 $9.95 Cassette 0 $12.95 Disk 
Gole•o CA 9301 7 

City_____________ State______Zip ______ _ 

0 Visa 0 MC Card No. ----------- --------- - ­

Expires _____________ Sig nature ____________ 

605·967 ·0905 
Dea ler l nQ11 1r1 cs lnv 11 

IRIDIS req uires 16k for cassette. 24k for disk. 

L--·••••••-••••••••••••••••••••••••-•••••••••••••••••••• 
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of mode 3 at the top of the screen , and mode 2 at the 
bottom , then mode 2 would have been in rows 19,20, 
and 21. But mode 2 usually only has twelve rows , so 
if you tried to print on line 19 you would get an er­
ror message. Now, there is a way around this, but 
it 's somewhat co mpli ca ted so I ' m go in g to leave it 
for a future article. For now , however you can use 
the following rules as long as you stay within the 
normal range of the mode you ' re working with. 

The first thing you have to do is POKE locat ion 
eight y-seven with the number of the graphics mode 
for th e ro' you want to PRI Tor PLOT in. ex t , 
POSITION the cursor and PRI T or PLOT and 
DRAWTO. When you tell the Atari to POSITION 
X ,Y or PLOT X,Y, th e X value is still the number 
of spaces in from the left th at you want to go. The Y 
value is still the number of rows down from the top 
that you want to go, but you may have to experi­
ment with different values to get it exactly where you 
want it. Just make sure that you remember to POKE 
87 with the mode number you 're going to PRI Tor 
PLOT in . 

To help you understand what I just said, and to 
show off the example mode we've been working on, 
try entering these lines, as well as the other ones th a t 
are included throughout th e art icle. When you 've 
entered them in, just RUN the program, and BREAK 
it when you ' re done. Notice that the commands for col­
ors are the same in the new mode; that is, you can still 
print different color lette rs and use the COLOR com­
mand for graphics points, etce tera. The one difficulty 
th a t might a rise is when you mix mode 0 with oth er 
modes. Since mode 0 has a different background color 
(b lue) than the other modes (black) you will ha\ e to use 
the SETCOLOR command to make the mode 0 rows 
invisible. Otherwise. yo u hou ld have no problems 
whatsoever. 

t.0 ~;ETCOLOR 4 J 4J 2 :PEr-i E:ACKGF:OUrm 
70 F'Of:'.E 87.. 2 :POSIT I Oi'i 6, [1: F'F.:IMT #6; 11THI :; 

IS 11 
: POSITION 3, 1:PF:If-IT #6; 11 GF'.APHICS t·100 

E" = Po:; n rCN s, 2 PR nrr #6; 11 rno 11 
= 

00 POKE :37, 1 =P0~3 1TI C!t-l 6, 3=F'RlrH #6 ; 11 thi5 
is 11 : F'OS IT IOM L 4:PF:HH #6 ,; 11 9rar=-h i cs ii1od 

e one 11 

91-J POKE :::7, 3 :COLOF: 3:FOF: LI t·4E=1 TO 3 = F'LO 
T 15, LI r·ft);5+8 :DF~AtnO 22 .. LI NE:=~:5+8 = ~JE):T LI 
t·E :PLOT 22, 13: OF.'.Ai·ffO 22, 23 
100 GOTO 100 :F.H1 i<EEF GF:AF'HICS Oti ':;[:F:Eal 

Look Ma, New Modes! 
That's a ll there i · to makin g your ow n graphics rn de · 
on your Atari omputer. The eas iest way lO make en c 
of everyth in g I've covered here is to experiment. Start 
off by changing th e example program a nd watching 
what ha ppens and th en try designing your own 
modes . just a littl e pra tice and in no tim e you II be an 
expert. Abo\'e a ll , have fun doin g it ; after all, th e Alari 
works for you, not the other way around . 

Quality Software'" offers important software to 
owners of ATARI 400 and BOO computers. All 
programs are on cassette. 

ASSEMBLER by Gary J. Shannon. Create your own 6502 machine 
language programs with this easy-to-use irr RAM edilor/assembler. Requires 
16K or more of RAM to operate. Look at all the fealures you get for less than 
$25 ! 

• Insert. delete. edit source code lines 
• Save source code on cassette 
• Save object code (any part of memory) on tape 
• Print out assemblies 
• View and modify memory 
• Pseudo Ops: ORG,OBJ.EOU.HEX,ASC,DA,DS.END 
• Printer and video control (PON.POF.VON,VO F) 
• All 6502 mnemonics plus BLT.BGE 
• Comment ing allowed 
• Error checking 
• 	Documentation includes notes on interfacing 

machine language to BASIC 
• Price - $24.95 

8502 DISASSEMBLER by Bob f\erce. This neat BK BASIC program 
allows you to disassemble machine code and print out the disassembled 
listing. If you have more than BK of memory, programs in RAM can be 
disassembled. Operating System ROM and lhe BASIC ROM can be 
disassembled on any size ATAR I. Also works as an ASCII interpreler. 
lranslating machine code inlo ASCII characters. $11.95 

FASTGAMMON~ .,.nu.:::=::. 
by Bob Christiansen. The most popular 
backgammorrplaying program for per­ ~ ...... :' ..· 
sonal computers is now ava ilable for 
the Atari This is the best-playing 
version so far. and includes the opt ion 

mutDY:J:r ::s:1191to enter your own dice rolls. Set Jhe I•.,,_ , 11a•CI I CO-I HI ·• 

display speed to your liking-play fast 
or slow. Beginners find .i t easy to learn 
backgammon by playing against the computer. and even very good players 
will find it a challenge to beat FASTGAMMON. Includes 12 pages of 
instructions that include the rules of the game. Written in machine language. 
Requires only BK of RAM. $19.95 

~~~~~~ui~~.~~9~~ 
~ Telephone 2ll hrs . 7 days a w k (213) 3llll-6599 

WHERE TO GET IT: Ask you r nearesl Alar1 d aler to see Qua/111Softivare ·s Atari 
programs Dr. 1 you prefer. you may order directly from us MasterCharge and 
Visa ca rdhold ersma telephonr Iheir 01dersand wewill cfeduct SJ from ord rs 
over $19 lo compensat for phone charges Dr ma il your orcf r to th address 
above. Callfor111a res1d nls add 6'<, sal s tax Sh1pp1nfi Chdr~es W1th1n North 
America orders must 1nclude $1.50 lor l1rst cla ss sh1pp1 11 and handling Out· 
side North America lh ~ charge lor airmail shipping and hanrl11ng 1s $5 OD. 
payable in US currency 

AIARI i\JARl400 net 41ARI 00 h1ht' l l~P n t ra<1PmH ~t·rt t v At.vi f',11son.tlC11rn11urrr S y •. Jrm ~ d W~rnt> r 

Commumr i\h(lo' Crimp;rn ~ 
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What To Do 
If You 
Don'tHave 
Joysticks 
Steven Schulman 

Use of joysticks with the ATARI computer can add 
excitement to your programs. But what do you do if 
you don ' t have joysticks yet and aren't ready to buy 
them? Are you out of luck? Do you have to type in 
numbers to select from a menu of answers? Does it 
mean you can't use games like IR/DIS ' ZAP or the 
latest from your computing magazine ? No! There's 
another way. 

In amongst the bits and bytes that make up the 
memory of your ATARI, any time you press a key 
on your keyboard the value of the 764th word 
changes. By taking a peek at what number is there 
you can find out which key it was. Li ting I shows 
you how to find out what the value will be when any 
key is pressed . Try running it and press ing different 
keys , shifted and unshifted , reverse video, etc . When 
you finish use the break key to stop the program . 

"How does this help solve my problem of not 
having joysticks? " you may ask. To see this you 
have to know what happen when you use the 
joysticks. If your program has a line I = STICK(l), 
the value of I will be one of 9 possible values depen­
ding on the position of the joystick when that !in is 
reached . The values will be 

14 

10~1 / 6 
11---- 15 --- - 7 

9/ I"--s 
13 

where th e value of I = 15 means that the joy tick is 
in the upright position. In addi tion , J = STRIG( 1) 
will have a value J = 0 if the fire button is pressed 

and a value of J = 1 if the fire button is not pressed. 
Returning to what we know about the value of 

the last key pressed, we found that the values for the 
arrows were: 

= 14 = 7 
= 15 = 6 

and the values for the shifted arrows were 

Shift = 78 Shift = 71 
Sh ift = 79 Shift = 70 

Finally, the value for the space bar is 33. 
We can therefore have the same results as we 

would get from using a joystick by using the arrows, 
shift arrows and space bar . The shift bar will be our 
firing button, the arrows will be the obvious up , 
down, left and right, and the shift up will be to the 
upper left, the shift down will be to the upper right , 
the shift left will be to the lower left, and the shift 
r ight will be to the lower right. Any other key or no 
key at all being pressed is equal to the joysticks being 
in an upright position . 

The routine in listing II will play the part of a 
joystick. After calling the subroutine the value of 1 
will be the same as would have been returned by I 
= STICK(l) and the value of J wil l be the ame as 

what would have been returned by J = STRIG(J) . 
When you do buy your joysticks , simply replace the 
subroutine call and remove the subroutine from your 
program. Happy computing! 
Listing I 

JOO I = PEEK (764) 
11 0? "I= ''; T : REM PRI T THE VALUE OF THE KEY 
PRESSED 
120 POKE 764,255: REM TELL THE COMPUTER 
THAT 0 KEY WAS PRE ED 
130 FOR PAUSE = 1 to 500 : · XT PA E : REM 
SLOW DOW THE MACH INES Y U CAN R EAD 
THE RESU LTS 
140 GOTO 100 

Listing II 

100 JOYSTICK = 1000 : R EM L ATIO OF 
UBROUT I E 

110 GOSUB JOYSTI CK: REM CHECK THE 'J Y T ICK ' 
120 ?"THE 'JOYSTICK' HAS VALUE= "; I 
130 ?"THE ' FIRE BUTfON ' HA VALUE= " J 
140 FOR PAUSE = l TO 500: NEXT PAUSE 
150 GOTO 110 
IOOO REM .JOYSTI ' KS BR UT I E 
1010 l = PEEK (764) 
1020 j = I 
1030 POKE 764, 255 
1040 IF I = 14THE I = 14 : R ET RN 
1050 IF I = 79 THE I = 6 : R ETUR1 
1060 IF I = 7 THE I = 7: RET R 
1070 IF I = 70 THE I = 5 : RET R 
1080 IF I = 15 THEN I = t:J : RETUR 
1090 IF I = 71 THE:-.l l = 9: R ETU RN 
1100 IF I = 6 THE l = 11 : RETURN 
111 0 IF l = 78 THEN I IO : RETUR 
11 20 IF I = 33 THE J = 15: J = 0 : RET RN : 
REM FIRE BUTTO 
1130 I = 15: RETUR © 
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Screen Print 
From Machine 
Language On 
The Atari 
Lo rry Isaacs 

If you are doing machine language programming on 
the ATARI, it can be very advantageous to know 
where some of the operating system subroutines can 
be found . I can provide you with only one at this 
time , but it 's one of the handier ones. This is the out­
put subroutine for the Editor device . It accepts the 
full ATASCII character set , printing the displayable 
character on the screen, or executing the control 
characters. To use the routine, simply load the 
character into the accumulator and execute a JSR 
$F6A4 instruction. The only other fact needed is that 
the X and Y registers aren't preserved by this 
subroutine . 

To illustrate the use of this subroutine, the 
DUMP program is provided. This program also il­
lustrates one way of using machine language with 
BASIC . The program asks for starting and ending 
addresses, which should be given in hex . Then th 
requested memory is dumped on the screen by a 
machine language program executed by the USR 
command. 

Na turall y before the machine language can be 
executed, it must be pl aced in memory. This is don e 
by the BA IC subrouti.ne in statements 10200-10430. 
This subroutine loads machine code found in DATA 
tatements , which begin at line 20000 in this pro­

gram . The first thing the subroutine does is read the 
nu mber of bytes in the machine langu age program . 
[t th en dimensions DYM$ to length 1 and an array 
called STORAGE of sufficient size to hold the 
machine code. 

The sub routi ne then start s reading the data as 
. trings and POKEing the appropri a te code . If the 
stri ng read doe n ' t sta rt with a special character 
' . ' , " *", · + " , ' = ' or "! ") then the stri ng is 

assumed to be two hex characters which are stored in 
th next available byte. If the string begins with a 
''.'', th n the strin g is assum ed to be a co mm nt and 
is ignored . If it begins with an •" , the subroutine 
assumes the rest of the string is four hex characters 
which form a two byte address. This address is 

POKE 'd low byte first , then the high byte . If the str­
ing begins with a '' + , the rest of the string is 
assumed to be four hex characters which form a two 
byte displac ment from th e beginning location of th e 
code. This displacement is added to the beginning 
location of the code to form a two byte add ress. This 
address is also POKE' d low byte first , followed by 
high byte . If the first character is an '' = '', then the 
rest of th e string is assumed to be a di pl acement as 
with " *". Howev r, once the add ress is computed, 
the current poke locatio n plus one is subtracted from 
this address to form a one byte displacement which is 
POKE ' d into the next locat ion. Finally if the first 
character of the string is an ' ! ' , the subro utine stops 
load ing ma hine code. The rest of the st rin g is 
assumed to be a two byt e displacem ent as with the 
"•", and the computed address is check d with the 
current poke location to see if it matches . If they 
don't match it ' s likely tha t you 'v mi sco unted some 
bytes and that some of the displ ace ments given by 
strings starting with the "•" or " =" cha racter a re 
in error . 

This may seem somewhat complica ted, but it real­
ly makes it fairly simple to write relocatable code. This 
relocability is necessary because yo u don ' t know where 
the code will be loaded until the program is running. 
R elative addresses used by branch instruct ions may be 
given as a hex byte or as an '' = '' followed by the 
displ ace ment from the beginning of the program. In­
ternal absolute addresse · should be given with a ' + " 
followed by th e displ acement. And finall y, external ad­
dresses can be specified by giving two hex bytes, or by 
an " • " fo llowed by th e address. 

Once the code is load d, ADR(D MY$ gives the 
fir" t location. This also happen to be the entry point of 
the machin e language dump program. ow the dump 
rou tin e can be executed by calling for the US R func­
tion to be executed with ADR(DMY$) as its address. 
T hi s is do ne on lin 80 of th BAS IC pr gram . 

It is important to nut e that th e du mp ro ut ine ·an 
onl y b execut d while the BA IC program is runni ng. 
Trying to execute it by a direct comman d wi ll not work 
because th dir ct command ge ts in se rted in between 
the en d of the program a nd where the ma hine code 
ha be n poked . Th i will cau. e th e ma hine cod to be 
moved; and sin ce it co nt a in d ·ome in ternal ab olu te 
add ress ing , it will not ex cute properly any mu re . If the 
code contain s no internal ab ·olute addre ing, it can be 
ex cuted by a d ir t co mmand . 

Th mach in ·ode is fa irl y ·impl , su yo u should 
b able to understand \ hat it i- doing . pon ' ntry, the 
machin e code fir t checks lO ee if the right number of 
pa ramete r. are present. If not, th e pa ramet ·r · are pu ll ­
ed off th sta k and the program return · to BASIC . [f 
th corr ·ct numb ' r (2) i: pr · · •nt , the mach ine cod wil l 
dump 1h · rcqu t ·d m ·mory, printing 8 byt s per lin e . 

H op •full y yo u will find so me of the techn iques us­
ed in this program us f'ul , as well as the program itself. 

http:subrouti.ne
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1 OH1 SA$( 4 )J EA$( 4) 
10 GOSU8 10200 

1120 PRitH l~f·UT ST~'.TIMG AOORE:;:; 11 
,; 


25 I tRIT :3A$ 

30 F'RltH II ItiF~JT EMOI~~~ AD~'.ES~;" ,; 


35 It-PUT EA$ 

4e l·ffifr.t=SA$ :Ga;u8 10H)f1 

50 SA=t·MJRD 

60 l·.llJ\'[1$=EA$ :c;r;;UE: 10 rn0 

70 EA=Ml·~JF,'O 


B0 OU1t1"11=U3F.'.( f-OR( Dt'W$ >,::;A ,EA > 

90 GOTO 20 

10000 RH1 CIJlPUTE t·m'r'TE FROt·1 HE>::$ 

10010 I=l :GCT3UE: 10~140 : t·te:\'TE=>::::;:: 1f. 

1002.'0 1=2 : GOSUE: ll1040 : ~l8\' TE.=tlE:' :"TE+:':' 


10030 R£TUF.:~~ 

10040 :~=A:3C( l-f:>:::ti: I , I ) )- A::;e.:: 11 011 

) 


10050 IF 11 0 11 <=rf>~$ ( LI > AHD HEKh LI)<=" 

9° nu~ R£TUF.tl 


11 A
F
10060 IF 11 <=l-£>::i( I .. I > At·IO HE>:::ti-: I ; I ::i< =" 

11 nu~ ><=X-7 : ~TURM 
10070 STOF' :RH1 ERROR 
10100 R81 cot·f>UTE t·~l40RO FRor-1 l~OF.'.O:t 
10110 HE><$=vJ0~'.0t( 1)2) :GCJ::;LJE: 1000l1 :t·a·lOF.:O= 
~YTE*256 
10120 Hf:l-{:t=vJOF.'.D:t i'.. 3, 4) :GOSUB 1~)0fj : t·i~CJF.'.O= 
tWF~O+t·ENTE 
10130 F:'.ETIJRH 

1&'f:10 F.'.EM FiJT THE COOE 

10210 F.'.EAO tl RH1 ~U1E:ER OF BVTE~; 

10220 [II t·l CCfJE$( 40 ) , HE>;$( 2 ), l·JOF.ft!' 4 ), Dl'1"i' 

$( 1) J STOF.:AGE( ~~/6+1) 

10230 F'C=AOi;:( (Jf'i':t. > 

10240 PEAD OJDE:t 


1110245 IF CO(£$( L l )= ' II THH~ GOTO 1024f1 
111025~1 IF COC£:t( L 1	"1= " :~~ Tl-Hl GOTO 103(1(1 

i= 11 +1110260 IF COOE$( L 1 · THEt·l GOTO 1[1310 
11 =1110265 IF C:OOC$( L >= THE t-i COTO i0350 

10270 1F C(.1(£$( i J 1>=II ! II THEt-~ GOTO 0410 
10280 HEX:t=COOE$( 1.2> :GO:::UB 10[1;3~~1 
1&"~ F'OKE Fi~ .. t·lBYTE :PC=PC+l :GOTO 10240 
103f10 ~·:!ORO:t=CQ[IE$( 2,5·:i: GCr:tlE: i 01 (1~j : GOT:~: 

10."320 
10310 ~JOFf1:t=COOEt( 2.. 5 ·:i : GO::tlE: 1~11 00 ·Hl·iO~:Ct 

=~lo~::JPO+AOR< Ot'f't':t > 
10.320 l·fNTE=I HT( t·1l~Ok'.C1 ,...25f, ) 
10.330 POKE Fi~ .. t·ll·IORD-H8'/TE':;::25E'. 
10.340 F'C=PC+ 1:GOT O E129f1 
10350 ~uRD:t=COOEtr 2, 5 >:1):.i::t1E: 10 l [1(1 

110.360 t·lB\'TE=ADF.'.( otW$ " +t· l~JOk'.Ct-( F'C+1> 
10370 IF t·18\'TE> 127 THEJj :3TOF' 
10.'380 IF HB\'TE<-128 THHl ::;rnp 
1ff39f1 IF t·m"i'TE<[1 THrn riE:\'TE=tlE:\'TE+256 
104~H3 c;orn rn290 
10410 l·jCJF'.[1$=( CIDE:t( 2 .5 >·GO:::LIE' 1f11 [10 
10420 IF Hl·lOPD=F'C -·HDF:< [lt·l''i"t> THEt·l f;:ETUF.:t1 
10430 ::;TOP :ViJi EF.:F.'.CIF'. 
::::0f1f10 DAT A 1~7 

20f11 e [!f~1H .00(10 .. 4C , +(~J3C1 _. . ._!t·1F· :;TAF.:T 
20020 F.H1 m~FtHP 
20tf3C1 DAT A .00ff3 : E6 , [14 .. . I t·lC PHTF.'. 
20[14 ~3 DHTA .iJi::1f1'.:."DO .. =t~3!~19 .• .alE ~1 
20050 DHIA - ~).3(17 , ff .. 0':1,. rnc PtffP+1 
200€.0 F.H1 :~ 1 
20070 DHTH 0f1('9, 6f1 , PT::. 

-~·(1[1::.i o DAT A .C'-OOA , 4:; , . PHA 
20 t f1[1 D~;TA 00~1E: .. 4A ; . L:3F: A 
~·c11 H1 DI~TA . ,3~30c : 4A J . LSF: A 
20L::O [1 1~T A .'J~~(1[: , 4A, . L~;R A 
~'G 1"3f1 D~' 'TA .DODE_. 4A ; _ LSF'. A 
20 i 40 ' :A: H OOf1F .· 20 .. +0ft15 .. . J~;F: PF.ll"i'BLE 
2015•:• DATA .[11'.Jl ·2 J 6:::, F'LA 
20 1f',(1 DATA 00 i3 ,29, OF , . At·[J ~U0F 
23170 PEi·1 PP~f·:'BLE 
201 E:D DATA .0015, C9, 0A.. . CMP #$£1A 
20190 DATA 0f117 .. '3~L =0018 , .WI @2 
2C0?-~::1 DA A .0019, 69 , 06 , . H'.:IC #$0f, 
21)2 i f1 F.H1 1~2 
2022>::1 DATA .0018 .. 69 , 30 .. . ADC #1·30 
·2023c1 DATA .0010 .. 20 .. t Ff.A4 .. . _jSR OUTCHR 
20240 DATA .0020 , 60 .. . F:T::; 
2f12:.0 F.H1 T:3THITP 
2Ct26~1 DAT A .0tt21 , 38 , . SEC 
20270 DATA .0022, AD , +0l12D , .LDA EA 
2rr2:::0 DAT A .tt025 )E5 ) [14 .. . SBC F'NTP 
2~12%1 DATA . 0~)27if-0 , +flf12E .. .LOA EA+1 
203f10 DATA .002A , E5 .. D5J . '.38C- PNTF.:+1 
20310 OATH .002L 6f1, . F:TS 
20320 F.H1 EA 
2033~3 DAT A .002[1 .. ~3 , 00 , . _l·~JPO 
20340 F.H1 CCOH 
2£(350 DAT A .002F .. 00 , . .BYTE 
2.'0360 F.'.EM :;TART 
'-'0370 OAT A .~)2!30, 6:3, _ FtA 
20380 DATA .003L F0J=0009, .OCQ 1!1 
20390 OOTA .00.33, C9, 02, . CMP 1$02 
204(1~3 DATA .0035 .. HJ , =003E .. . BECt COtHit·~JE 
~~41 f1 DATA .0037 , AA , . TA'.:.:'. 
2042f1 F.H1 1~3 
2f143(1 DAIA .0[13::: , 68, . PLA 
2044(1 DATA .0039 _. 68 , . PLA 
20450 DATA .0£13A , CA, . OE>:: 
20461] [IATA .003E:,. D0 .. =1)03::~ .. . ENE 1~3 
2(146:, DATA .003[1 J 6l1, . ~:Tf; 
;:'!147f1 F.H1 COHT I t·~JE 
'-'04:::f1 DATA .~f3E J 6f:, . PLA 
2049t3 [1AT A .1)J3F "85 _. [15 .. . ST A F't-ff~:+ 1 
20~100 DAT A .0£141 , 68 _. . FtA 
20510 DATA .0042 , S'5 , 04, . STA PNTP 
2052(1 DAT A .0044, 68, . PL.A 
2l1530 DATA .0045 "80, +002E _, .STA EA+ 1 
2054f1 DAT A . ~:;.34::: . 68 _. . FtA 
~'0550 DATA .~149, f:O.. +0020 _. . :3TA EA 
'.))56[1 FH1 ot.lt'1F' 

•2~157(1 DATA .f,CJ4C _. A9 .. 9B J LDA #EOL 

http:1[1::.io
http:t�l~JOk'.Ct
http:t�1l~Ok'.C1
http:l�JOF.ft
http:HE><$=vJ0~'.0t
http:R�TUF.tl
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205:::0 DATA .004E) 20 .. t F6A4 .. .J3F: CHJTCHR 
2059(1 DATA .0051, A9 J 24 ·' . LOA # I $ 
C.'0600 DATA .0053, 20 .. t F6A4 ... .JSR OUTCHF: 
2061 0 DATA .~):J56, A5, 05 , . LOA PmF:+1 
20620 DAT A .01-)5:3, 20 .• +000A .. . .)3R F'F:8'lTE 
20630 DAT A .(JCJ5E: .. A5 , 04 , . LOA F't-ffF.: 
~11EA13 DATA _1)35[! , 20 , +000A, . .JSR F'RB\'TE 
~'(16513 DAT A .0060 , A9 , 20, . LOA # ; 
2066[1 DATA .0062 , 20, t F6A4 .. . J3F.'. OUTCHF: 
~'0670 [1ATA .0065 .. A9, 0:3, . LDA #$(1:3 
206:::0 DATA .~3067 :3D..+(102F .. . :;TA COUHTI 

~'0690 F.H1 LOOP 
C.'f17[n3 OATA .01--}6A , A'3 .. 20 , . LOA # ' 
207 10 Df~TA .0(16C , 20, t FE.A4 , . ~;R OlJTCHP 
20720 DATA .~)jf.F , A~L 00, . LD\' #100 
20730 [!AT A .~17 L 8L D4 , . LDA ( F'~ITF: / 1·' 
20740 DATA 0(173 , 20, +l~Jl.3A .. .JSR PR8'flE 
2lC :.o DATA .0076, 20, +00(f3 J . .JSR I t4CPH1R 
2076~::1 DATA .0079, CE , +~)0:2F ) .DEC ccun 
207?0 DATA .007C , D(J.. =0069 .. .Bt·iE LOOP 
207:::0 DATA .007E .. 20 .. +002 1.. . JSR T:3TPtHF.'. 
20790 DATA .0(1:::L 1£1 , =f1(14E:.. . Ef'L OL~·1P 
:;:'(J:::f10 DATA . 0~1:::3 , A9.. 98 .. . LOA #EDL 
20:::1[1 DATA . 0C"_t::5 , 20, t F6A4 .' . J 3R OUTCHR 
:::.'0:::20 DATA .go::::::, 60, . RE; 
;;:'(~:] [1 DATA I ~1~1:::·3 

COMPU E nee s yout Let s k ow 
ho 1 eres 1n oppl1cotions 

ou're coming u w1 for your 
lor1 

Star Fleet to All 

Cruisers... 

Who '. i he current cha 111p of Si a r R a ide rs :> Srnd 
in 1 Jur bes ! sco re , rom111cn1s a nd pla yin g s1ra1' ­
gil"s to C:Of\ l P TE . P.O. Bo ;.; 5+06 , Grccnsboro, 

c 27403. 

Attn : " Ata ri Cazet1T 1 0 


Announcing 


llllll•ril

software TM 

from the 

authors of 


An Invitation to Programming 

exciting games 


and educational programs 

for kids, 


teenagers 

and 


adults 

featuring sound 


and color graphics. 

available on 


guaranteed-to-load 

cassettes 


at fine 

computer dealers in your 


area or, 

write us d irectly for 


descriptive materia ls 


Program Design, Inc. 

Department CA 


11 ldar Court 

Greenwich, CT 06830 


203-661-8799 
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Graphics Of 
Polar Functions 
Henrique Veludo 
353 West 56th Str. #116 
NYC NY 10019 
This program will plot polar functions such as roses, 
spirals , polygons , on the high resolution screen of the 
ATARI 800, with input from the programmer. The 
general equations for converting the polar coor­
dinates to rectangular coord inates are as follows: 

X = rcosOcosO = ~ 
r 

y XY 
sinO = _r y = rsinO 

r 

x 

First the program will display a function menu (line 
100) , then ask the user to input which function to 
display , together with its parameters , INCR(ement) 
and SC(ale) . The INCR(ement) is the interval in 
degrees that th~ compy,ter uses to " increment " the 
angle T from 0 to 360 . One must decide whether 
the speed of execution or accuracy in plotting is 
preferable . A small INCR(ement) , e .g . 0 .1, will 
draw a very accurate graph very slowly. A larger IN­
CR(ement), e. g . 5.0 , will draw much faster and less 
accurately . An INCR of 1.0 is a good compromise. 
The SC(ale) is included to allow rhe graph to fill 
most of the screen . Without it, some functions will 
appear too small , others will be too large to plot. A 
SC(ale) between 10 and 100 should do for most func­
tions . Lines 220 to 226 check for a 0 input that might 
confuse the program and display an error message. 
Line 230 asks if the x-y axes are to be displayed and 
lines 390-395 display them . Lines 300-370 will select 
random colors and intensities (with enough separa­
tion to be visible). Lines 400-690 contain the calcula­
tion and plotting routines for x ,y. In line 410 the 
variable U is included for use with the spiral function 
and dictates how many revolutions the spiral will 
have ; it can be changed at line 222 . Line 420 con­
verts degrees to radians (in this context the program 
seems to work better with radians but it could be 
converted to degrees , with the DEG function, and 
changing the values of the fun ctions). Line 430 will 
direct the program to the proper fun ction chosen in 
the input. Lines 610-620 calculate the x,y coor­

dinates. Line 630 will check for an out-o f-rang cur­
sor , stop the drawing, and avoid an error message. 
Line 670 will activate the buzzer to signal that the 
plotting is over. Lines 680-690 wait for a key to be 
pressed to clear the screen and return to the menu . If 
the buzzer sounds without anything being plotted, it 
means that the function is too large to plot. 
(Decrease the SC(ale) value to continue. ) I chose to 
use random-selected colors . They could be chosen by 
th e user in an input statement as well (where you in­
put the parameters afte r the menu display). 

Here are some values for the fun cti ns that work 
beautifully: 

R = Q:SC = 4:INCR = 60 
R = 2(1-SIN(Q)):SC = 20 
R = COS(2 SIN(G (Q))):SC = 90 
R = SIN(COS(IOO Q)):SC =90 
R = COS(2 SIN(2 Q)):SC = 90 
R = l:INCR = 45:SC = 60 polygon 

R =2(1 + COS(Q)):SC = 20 
R = SIN(3(Q)):SC = 80 
R =SIN{4COS(2Q)):SC =90 
R = COS(3SIN(Q)):SC = 90 
R =COS(SIN(IOO Q)):SC = 90 
R = l:INCR = I20:SC = 80 triangle 

10 REt1 F'ROGFU-1 TO PLOT POLAR FUHCT IOtt:: 
'-'0 R81 B'r' ~-~IG!UE UELUOO Foi;~ ATAF.:1 :;fJ!l 
80 DIM A-$( 1)
90 ? 11) 11 

100 F'OS ITI Ct1 7 I 1:? II GF:AF'H'.3 OF F~)LAR Fil-~ 
TIOH~;u 

110 POSITICt-1 2,3 :? 11 FUtKTIOH t18'11J : 11 :? 
E'0 ? II 1)R=BtG1 SPIF.~ 
II 

,..,
13f1 II 

JDll 
140 -:-· II 3 )F.'.:=A:*( 1-SIW Q) ) 11 

.-. II..150 4)R=A:~:snK 8*G!::. RCr.:£ 11 

.-.160 .. II 5 )F.'.=A~:CCr3( BtO ) 11 

':· II170 6)R=COS< A::~SIW Er.W >)11 

II100 ·:·· 7 )F:=:; I ~K A:tCOS( 8%! ) ) II 

·-;:· II19€1 8::rF-'=A POL'·mj 
w 
Z'OO ·-;.· :\' ;·:· II Hf~JT ; II : ·:· 

210 ·:-· 11 FUHCTIOH tf, A..a, rncR. , :;c . 11 
; = It-f·UT 

~LA .. 8.. n~:R .. :;c 
22~1 IF t·~=0 TrU~ t·l=1 
222 IF M=1 T~H U=4 
2"24 IF A=0 11£H A=1 
226 IF E:=0 THEM 8=1 
2&1 ? :? : '? 'T.D) VOLi ~~ff TIE '.i0::-\1 A'.;(ES 01 
SF'LA'/ED II ; 

24t1 HPUT A$ : IF A$( 1.. 1)= 11 
\' 

11 THH1 ~l=1 
~~1 Dl..OP 1 = GF~F'HICS 24 
310 I=IHT( pt.[J( 1 ):t16 ) 
32.'0 L1=I t-IT( RHD< 1 /f.8 )t2 
330 L2= I HT(PHO( 1):*f: \ *2 
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34f1 IF ABS( L1-L2 >< 4 Tl-EH 320 
35(1 ITTCOLOR 41 L L1 
360 SfTCOLOF~ 2.. L L1 
37~1 ::t:TCOLOR LL L2 
380 IF w: )1 nu~ 410 :~H1 -DISPLA''I A:~E~;? 

3'30 F~'. I ::}3 TO 319 STEP 4 : PLOT l 1 96 :HE>::T 
I 

395 F!F. 1::0 TO 191 STEP 3=PLOT 160 .. I =l'E};
T I 
400 F.H1 ---F'LOTTrnG CALCULATIC~·l 
4rn FCF~ T=0 TO 360:W '.3TEP nr~~'. 
4~'0 O=T/57. 3 
430 Ctl t·~ GOTO 510 .. 52~L 530 .. 540) 550, 56~L 57 
i:L58ft 
500 R81 ---EC~JATIONS FOR R 
510 R=BtO :GOTO 610 
520 ~'.=A:U 1+COS( Q) >=GOTO 61(t 
530 R=At( 1-:3It-K0))=GOTO 610 
54(1 P=Atsrni:: f$G1 >:GOTO 610 
550 F.'.=At COS( 8:*G!) :GOTO 610 
560 P=C0:3( A~;~:; HK E~~IJ)): 1:;QTO 610 
570 R=:3 I t-K AtCO::;r~ 8:t0 ) ) =GOTO 610 
580 R=A : GOTO 610 
600 F.H1 PLOTTHj~ >L V 
610 >=:=I HT( ( R:~COS< Q ) /t.SC ) 
62(1 \'=I HT( ( F::tSIW 1) ) )iSC ) 
63f1 IF ABSC:0>159 OR ABS('/))95 THEH 670 
640 IF T=0 H·Ul PLOT 160+:>~) 96-Y 
65£1 Cf<Al·HO 160+>;1 %-\' 
660 t·E>::T T 
67ft F~'. I=1 TO 75 =F'a<E 53279 .. 0 : t£.\;T I 
675 ~·F0 

11 K= 11600 U=1 : 0f'EN #1,4,0 .. =GET #11?~=CUX..;E 
#1 
690 PUT #6 1 1~'5: GOTO 90 © 

Reading the 
ATARI 
Keyboard on 
the fly 
Jomes L. Bruun 
For most programs the normal method of using the 
INPUT statement to get keyboard characters into a 
program is perfectly satisfactory . There are times , 
however, when we need to get a keystroke without 
stopping the program to wait for a key to be st ruck . 

The ATARI computer has all the features need­
ed to enable the programmer to check the keyboard 

without waiting for an INPUT statement to get the 
character. Memory location 764 retains a key code 
for the last key pressed. Further, when the RUN 
command is executed, that cell is set to 255 to in­
dicate that no key has been pressed . During the run­
ning of a program, that location can be POKEd with 
a 255 to indicate that we've checked it since the last 
key was pressed. 

The following program illustrates the use of 
these features in a subroutine. First , initialize an 1/0 
buffer and string variable . 

10 OPEN Ht,4,0,"K;'' 
20 DIM CHARS(l) 

Then build the subroutine . Always precede your 
block of subroutines with an END statement to pre­
vent accidental execution . 

.'30 PRINT "(ESC) (CLEAR)" 

40 POKE 752,1 

50 GOSUB 5000 

60 IF CHAR = 0 THEN 50 

70 POSITION 5,5 

80 PRINT "CHARACTER = ('';CHARS;") 

90 GOTO 50 


Most programs that would need this feature would 
perhaps be doing complex things if the keystroke has 
not occurred, but in this one we have chosen to 'do 
nothing ' until a key is pressed . © 

PRESCHOOL F<JN 
( 16K BASIC) This readiness program 

has two parts with several individual mod· 
ules. Part one reinforces color, shape and 

number recognition. Part two has units on 
upper and lower case letters and directions. No 

reading required. Full color graphics and sound. 
.. . . . . ... .. . , ........ . .. ... . ... . cass. Sl5.00 


MATH FACTS· LEVEL l 
( 16K BASIC) First in a series of self· paced instructional 

programs for elementary school children. The program auto· 
matically advances to the next unit when the child has mastered 
80% of the work generated by the computer. The previous unit 
will be reviewed if the child cannot master 50% of the work In a 
particular unil Concepts covered are: numbers, number place· 
ment and number words (I ·20) , addition and subtraction (visual 
and abstract). (G rades K-2) . . . ... ... . . . . . . .... cass. $15.00 

CRIBBAGE 
(24K BASIC) Play cribbage with the computer at two different 
levels. As a beginner. the computer will point out your errs without 
penalizing you. But watch outl At the intermediate level. the 
computer will peg your points if you don'L . ..... cass. s15.00 

CASINO I 
( 16K BASIC) Try your luck at the Lucky Lady . . . Play 
BLACKJACK . .. The computer will be the dealer for you and your 
friends ( 1-4 players). You can split and double your hand as you 
attempt to break the house. OR hit it big on the SLOT MACHINE. 
Two programs on one tape ..... . . .. ..... . . .. .. cass. $15.00 

•ATARI is a trademark of Atari, Inc. 

'RH.E.S.I.S. Please add $1.50 for shipping 

P.O. Box 147 Mich. residents add 4% tax 

Garden City. Ml 48135 WRITE for FREE FL YER 

or call (313)595·4722 forC.0.D. DEALER INQJIRIES WELCO'<\E 
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User's Report: 
Waterloo 
Structured 
Basic 
for the PET 
P. T. Spencer
7 Brightside Drive 
West Hill, Ontario 
Canada MlE3V8 
Waterloo Stru tur ,d Ba ic comes in the form or a n 
EPROM which sits at address hex 9000 . After 
SYS'ing to 9*4096, you have a ll of standard PET 
basic , plus th foll wing statements : IF (without 
THEN or GOTO), ELSE, E DIF, ELSEH, IF­
THEN-QUIT, LOOP , E DLOOP, WHlLE , UN­
TIL , PROC , E DPROC, a nd CALL. You also can 
insert as ma ny bl ank as you wish at the beginnin g 
of each bas i lin e. 

The EPROM chip co mes with a se ri al number , 
complete inst ru ctions for in tall a tion , a 16 1 pag 
manual aimed at beginn ers to structured progra mm­
in g, and a purchase r 's regist ration card . Futur up­
dates to the chip arc said to be free to registered pur­
hasers, provided the chip is return ed fo r reburning . 

The list pric for this pac kage is stated to be $ 150 
with substantial discount s for educational in stitutions 
and bulk orders from users clubs. For example I 
purchased min e a pa rt o f a group of about twent y a t 
the T oronto P ET U. er.' Club for $61 .50. 

The idea behind the Water loo struct ured ap­
proach is appar ·ntl y th a t a program shou ld be 
readable to someone else, o r to the programmer 
him self a ft er on o r two years . To aid comprehen­
sion, you arc supposed to indent frc ly, a ny us' of 
GOTO 's hith er and thith er. 

After in sta llin g m y chip and reading the instruc­
tion manual, I sa t clown to redo a routine tha t I had 
written in stand a rd PET Bas ic th e week befo re (see 
fi gures 1 a nd 2). The ubroutine is one for a g 11 c ra l 
fil e management program I have. 

The fil e managem nt program it elf a llows me 
to create a fil e, with ih e number of fi eld per file 
reco rd et at sta rtup. Fo r example, I have a houst: 

inventory with the fi elds set as descripti n , repl ace­
ment valu e, da te, a nd in surance category. Another 
file is a cl as· li st wit h th e fi ·leis as stud ·nt narn " 
marks for te:; t ·, a nd a eragc mark , where is 
generall y different fo r each different cla · . N um e ri c 
fi elds are stored a strin gs (saves space unt il ca lcul a­
tions, if a ny, need to be done. 

The subroutine ·how n in fi gur s I and 2 a ll ows 
me lo cha nge output format to th e print er , so th a t 
the fil e can be print ed as a table without my havin g 
to stop the progra m a nd manua ll y change the pr inter 
formatting line each time I want to pr in t a d ifferent 
file table. T her · ·ue probably bett e r ways Lu do this 
than the one shown h re, but this met lio I illu st ra t1.:s 
the difference bet ween W a ter loo and standa rd basi · 
quite nicely. 

Figur 1, the sta nda rd basic version , is not im­
comprehens ible, bu t n ither does it go out of it s way 
to be clear . However , it docs have the advant age o r 
bei ng only 528 bytes long, whereas th e Waterloo 
version is 831 bytes long. The Waterloo vers ion , 
however looks n ic r and probably will be con­
siderably esic r to understa nd six month s down th e 
road. 

The first a nd most important, di sadva ntage of 
Waterloo basi · that I ra n into in writing th e code in 
fi gure 2 is tha t wh n Waterloo Basic is cnabl cl you 
can t use Bas ic Aid, Br tt Butl er s Trace, or Pro­
gram mer 's Toolkit . I mi ·s cl the con veni ence f be­
in g able to rac the curso r around the -cree n a t hi gh 
speed bei ng a ble to trace execution to fin d bugs, b ·­
ing able to renuml r wh e n there was no space b t­
ween lin es a nd I had to add a line, a nd hav in g th · 
next ava il able lin e number a utoma ti a ll y appea r un 
th e screen. 

Since fi gure 2 g ive the sa me resul ts as fi gure 1, 
it presumably mu ·t be a co rrect, if perhaps not par­
ticu la r! elegant u ·e of W ater loo ba.·ic . Lin ·s 6000 
to 6380 a r th · Wat Tloo equiva lent of GO U B­
RETUR , the cJiffe rcn ce bein g that a procedu re ca n 
have a name, th e na me may be as long a · you wish , 
and thu s ca n b much m re inform a 1i v ·. 

Lin s 6090 to 6 130 illu strate the use of the IF­
EL 'E-E NDIF co n ~ tru c ti o n. I found it qui le c.lilfi ult 
to break out of the JF-TH E GOTO ha bit. I had 
become so used to thi s in th e two yea r I hcl\' had a 
PET th at it had become a lm ost automri1ic. 

T he WH l LE-E DLOO P con tru u ion in lin l's 
6 190 to 6230 is ha nd y, as th e Y\ HIL E concli tiun i 
evalua ted fir l. unlike th e s tandard FOR -NEXT con­
struct ion , which goe · through th e loop once 
regardl es of wha t va lu e th e index variable has . 
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TheBasic SwitcliM 

,-­

Attention "Old" Pet™Owners: 
Not sure about the ROM Retrofit Kit 

from Commodore? 

Now you can use both sets of Commo­

dore ROMs and others as well. 

The Basic Switch allows switch selec­

tion of either ROM set (your original set 

or your retrofit set) from Commodore. 

Plus. Model 15-A includes an additional 

zero insertion force socket allowing easy 

use of ROMs like the BASIC Programmer's 

Toolkit... concurrently. 

Model 15·A The Basic Switch plus ... 


includes expanded cable 
assembly and zero insertion 
force socket. Your 15th ROM 
simply plugs in .. . enabled 
while either ROM set is selec­
ted. Socket 15 may be re­
addressed by the user for 
additional flexibility. 

The Basic Switch is sold in assembled 
form only. All models are designed for 
easy attachment to your Pet with a con­
venient cable assembly. No soldering or 
drilling is required. The Basic Switch 
mates with a cable assembly at your 
primary board, and does not use the 
physical connectors of any Pet ports. 
Model 15-A allows you to use the BASIC 
Programmer's Toolkit without the need 
for the additional $25.00 board or tying 
up your ports. And since we've designed 
the 15th socket to be readdressable, to 
take advantage of available ROM soft­
ware. 
Price Schedule: Effective June l 1980 

Model 
15·A·24 
15·A·28 

The Basic Switch: ______ $129.95 
With Installed ROM 
Retrofit Kit from 
Commodore: ________ $214.95 

With BASIC 
Programmer's Toolkit* ----- $179.95 

Model 15·A·24 or 28 with installed ROM 
Retrofit and Basic Programmer's 
Toolkit: $259.95 
Model 15·A·24 or 28 with installed ROM 
Retrofit and both BASIC Programmer's 
Toolkits: $304.95 
1. 	"Old Pets were shipped with 24 or 28 

pin ROMs. You must check which you 
have, and specify at time of order. 

2. *The BASIC Programmer's Toolkit is 
available in versions for "Old" Pets 
and retrofitted Pets. Order both from 
us with The Basic Switch and save 
the $25.00 Board cost plus an addi­
tional $10.00. At the "package" 
price, you end up with both versions 
of the BASIC Programmer's Toolkit for 
$90.00. 

3. 	The Basic Switch line carries a 
repair /replacement warranty, F.O.B. 
South Bend, IN. This warranty does not 
cover any ROMs, but does cover all 
materials and workmanship in The 
Basic Switch and harness assembly. 

4. 	Ordering Information: We do not ship 
C.O.D. Please include payment with 
order, or wait for your local dealer 
to carry The Basic Switch line. Visa/ 
Master Charge accepted. For mail 
order enclose address, name, account 
number, and expiration date. Dealer 
inquiries invited. 

marketed by: 
COMPUTER CENTER OF SOUTH BEND 


51591 U.S. 31 North 

South Bend, Indiana 46637 


(219) 277·4655 


Ind.one residents odd ~'!, soles lo• All or ers odd 52.50 shipping 
Warning Removal and 1nse1llon a l ROMs Is a precise task. We encourage users lo 

seek protesS1onol ossl!lonce for lnsta11011on We assume no responsl­
blllty tor damage caused during Insertion 01 removal 

Pet™is a trademark of COmmodare Business Machines. 
Inc. of Santa Clara. Ca lif. The BASIC Programmer's Toolkit 
is a product of Palo Alto IC's. A Division of Nesto r Systems. 
Inc. Delivery times may vary subject to availability of various 
ROMs. etc. Prices and specifications subject to change with ­
out notice. 
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Lin es 62 70 and 6280 co uld probably have been 
integra ted as on , but I liked the ·ymm t.: try with lin e 
6220 . The IF-THEN-QUrI constru cti on is much 
more convenient than the sta nd ard IF-THEN-set in­
dex var iable to maximum and GOTO NEXT th a t 
must be used to keep th e stack ·Jea n . The sho rt cut 
in lin es 6120 a nd 6 160 o f fi gure l is not parti cularl y 
recomm ended, as sooner or la te r it will probabl y 
cause an ?OUT OF MEMORY ERROR beca use of 
stack probl ems. 

Lin c. 6040, 6330, a nd 6340 !Ook som e ad va nce 
thinkin g, as I find it mu ch cas i · r w let it a ll ha ppen 
a t th e end as a n I P UT S2$ : lF S2$ " Y" THEN 
6050 con:truction , especiall y when in W aterl oo ba ic 
I fa cd the pros pec t of hav in g lo go back and cha nge 
th e idc ntation o f' mo t r what had bee n wriu en. In 
fact it wa thi that first decided me to sit down a nd 
write o ut the Warerloo code b fore ha ·king away a t 
th e keyboa rd , a blessing in disgu ise as th e code in 
fi gur 2 work ·d with mu ch le · d ·buggin g that th a t 
in fi gu re I which WA composed a t the keyboa rd. 

In summ a ry, I wo uld reco mm end \Na ter loo 
basic if yo u usuall y write programs longer than 4K , 
if yo ur fri ends call your effort s pathologica ll y com­
plica ted or if yo u have already b ·en tra in ed in st ruc­
tur ·d progra mmin g. On th e ot her ha nd , T wou ld no t 
rcco mm ' nd it if you arc addi t d to machin e 
language utiliries such as Toolkit Trace, or Bas ic 
Aid o r if you have less than J6 K of R AM (st ruc­
tured programm ing trades space for readabilit y). 
Ano th ' r consideration is th a t if Waterloo basic ga in · 
th e sa me accept a nce as th eir WATFOR a nd WAT­
F IV d id wit h Fortran , it m ay not be lo ng before it 
beco mes the industry standard , in which case you 
wi ll H AVE to have it un less yo u pl a n to use only 
your own programs. 

Figure 1: Standard Basic Coding 

1 ) ::,cr;uf: c-. .: (n::1 

.20 ·:.Ti:•P 

6C100 F'F' 11r;" :ID'.' 1A ·11 c F(IF'M f1 TT [ t n:.!"! 


•f'ET ;::P ·; ~E tie EF " 
.;o10 ltlPUT ' ' HO~ MRt i" C(1L1Jf'I IS" . CL:. 
.; 1;1~0 :;.,;: t :-'1 

I I EC I ( 1 I =- 1 
:=:o::o l" (I F' l= I TOCU: 
604 0 PPHff" ~:·oL UMW'.:J .: i >WUT"TO ·:.T AFT 

riT ·:.PACE" ,. ·:;e, ( I .l 
6051) ! tlF'UT" RllD EtlD fH ':.F'FtCE " ;£,~< • 
.;055 IF3C• ! 1 :Z ' EU l - l "•+l 1THEt·: Ft:. Jl !T 

" :J lOT Hi~:·:. E:L E-. •+TF"r' A1_.f'! Il l" C·OT0.:.040 
.;060 t iE· :ri 
~O?O l•J .i= '''' ~·· = 1 

60~:.o FOR J= l TOC Li~ 
61~10 ! 1"_ =1.:nm::c .. 1 l = lTHEt.lf .1'50 
611''.1 FOP!=!' cir:·;c .. .r •- 1 ) 
.;120 l·J .!=l·J!"+ ' II V=r- +1 I~V: ·:.OTf-!E}J6t :i5 
5 t-t 0 llE':TI 
6 l50 FOPL=SC• J •TOEC' J ' 
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.; 1:30 t lE>:TL 
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6200 F'P I flHJ:r. 
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Figure 2: Waterloo Basic Coding 
10 CFtLL D'1 'i' i'P~ I C C'0Plf1 TO:~ 
;:c1 ·:.ll.JF' 
6E10 :1 
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-:: 200 
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.::~so 

l !IFUT "HOM MAIN COL 1.1Mtl·:, " ' L."·: 
~2 t :' ' ' ' ECt Q• =-1

'11 11l·;HJ LE ·:.~ t ~ : 1 ' 

[=1 
~~H I :_E I ~ = 1: L'. 

C•P i UT' 1 Pl:C1LUi"l ~' 1 ' 1 i !FUT ' T(· =7~-1 .=.­
U-tPUT" ;;r:ri Et:ri hi ::.·;:.,_E' :: ~ 1 = 
r;:- :..~ .- i . ~= . ~c. 1-1 , -1 j 
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l·IHILE i'I :·;c •I • At·lD 1: E•> i - 1 • 

l·! ! =l·J :r~ ·• '' 

~ = r ·+ 1 

IF ~ :.:::O !~EU (il_IIT 


E~DLOOP 
l·IHE.E 1: =:·C•l • 

i,.:.r= lJ.:-+ "ii'1 

PP:)( D'1'i·1Ffrl i C F 1~: M8- r c_ r:;· 

p;'.:·J NT '' ~ l 'r't ·:~ f'il ·: ~o~r 1r=.111~i (;. ~ !'PETE;: -:=·E:JCE~ " 


i;~· :-' ( 1 IF i. f (1 T-tE~: 1~1t) ! i 

£..?::O l_ll!T L I: EC • : ' 

62?0 ! = ! +1 

c: ::oo IF r: C!_: ; T;.,E t· 1, l_l f l 

:=;:: 10 HWLOOF' 


11-:; ~: 1 5 P~: I J~ T !! i ~-(OLUM t· : FOF'MhT I:.·• 
6c:20 F"o·un t.Li: 
; :;:30 I ~·JPIJT I I ll~ :l)J !» ( •,1 ·~ I II =·~· 1 

0::3 -1 0 EfffiL OOF· 

.; ;:so oF'EtE . 4 . .Z. 

.; ;; .;o PF·I -.ff ~;:. ;.1 .r 

-:. ;:ro ·:. :: ;:
c.~o

5 380 Er· I1=·!::OC 
=EHD1

T
1 

• 

NEW! JOYSTICK CONNECTION KIT con tains al l parts and insl ruction s to 
connect an ATARI joyst ick ($10 at Sears) to you r PET. 

SPACED-OUT JOYSTICK GAMES W/ CB2 SOUND Ga lac ti Targel. Space 
Race 

OTHER SOFTWARE: 

Billboard - Display messages in one-inc h sc ro ll ing lelters on screen 
Letter Squares - Tile-slidin g alphabet puzzle 
Hangman - An1maled w ith the PET' s excellen t graphics. 

Card Sharks - Ca rd game 1nsp1red by 1he TV show 
High Rollers - Di ce game si m il arl y promp t d 

1IFr ·ci qr·:::irrw1 :=it1c ~= : . 

h-1 ·:. t=JF'C·Et IT A\IE Vi'O".' I [1Et ICE . F' I 0~'.~06 


PET/CBM SOFTWARE 

SPECIAL - BUY 2, GET 1 FREE! 


Below items are S7.95 each, any three for 515.90 
- WE PAY POSTAGE ­

;=H _E1 
' : _ 1} I 

6220 l ~S2l<: '11r" 1 THEM6f(;:t;1 
6~ 30 OPEN3 .~.2 PPI NTM3.Wr CLOSE3 

O rdeJs sh 1np d w n t11n Of\<' week wh1•n riayed by money m e1m c: ai; t11P r o; rn .-. c 
R I 1 s1aen ts ndcl fil' o 111 ... 

Per snn a l c hec; ~ c; . t11(')w 5.7 wpni\ ... 

6.;:·40 t:'ETl_IF'll 
~· <::RD'r' . 
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OMEGA 
SALES 
CO. 

DI.... ........:.a .. ~ ' 

"WHOLESALE COMPUTER PRICES" 
DIRECT TO THE PUBLIC 

12 Meeting St., Cumberland, R.I. 02864 

I 

TRS·BO 
Model II · S3.500 Products are 

NOW 
I 
I -

OMEGA OFFERS THE BEST DEUVERY AND PRICE ON: 
APPLE • ATARI • TRS·80 MODEL II • INTERTEC • 

T.I. 810 • HEWLETT-PACKARD-85 • SOROC • 
COMMODORE • NEC • QUME • CENTRONICS 

IN 
STOCK 

AT 
OMEGA 

Sales 
Co. 

flMEGA sells only factory fresh , top quality merchandise to our customers . 
.OMEGA will try to match any current advertised price with similar purchase conditions. 

Before you buy anywhere else · be sure to call OMEGA Sales Co. 
1·401·722-1027 or 

1·800-556-7587
•1MEGA ships via UPS, truck, or air. COD's, VISA, Mastercharge accepted . 

"A member in !=JOOd standing of the better business bureau." 
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TelePET 
Jim Butterfield, Toronto 
This is th e age of computers talking to other com­
puters. Ther 's no reason why your PET can t join 
in the conversation, too. ew communications inter­
faces for the PET are being announced fairly often 
thee days. What's involved in the hookup? 

Most commercial offerings give you th who! 
package to enable you to hook up and be 'on th e 
air" fairly quickly . But since their technical ap ­
proaches are different, it 's worth while to look at 
what a com munications interface needs to do . 
Interface elements 
There are several problems that need to be addressed 
in order to hook your PET to a telephone line . Star­
ting at the telephone end, they are: 

1. The telephone company gets annoyed if you wir 
things directly to the telephon e line, unless they are 
"approved ' devi es. The small user should also 
worry about the dangers to his PET: some hefty 
voltages can come from the telephone exchange . 

The eas iest solution to this is an acoustic 
coupl er. You fit your telephone handset into one of 
these, and it arranges to make noises into the 
transmitter and to listen to the earpiece with a 
microphone. No electrical connection - sound power 
does the whole job . 

2. The telephon e system was designed to carry voice, 
or sounds in a c rtain frequency range . The PET 
signal needs to be changed to an audible signal in 
order to be tran sm itted; at the other end, the sound 
fr quencie need to b changed back into bits - th 
ones and zero th at the PET needs. 

This problem is sol ed by a device called a 
Modem . A Modem consists of two parts : a 
modulator which changes bits to tone frequ encies for 
sending · and a d modulator, which changes the ton s 
back to bit . 
.3 . You can normall y send and/or receive only one 
bit at a time. PET handles e ight bits at a time. 
Something has to take the e ight bits from the PET 
(th " parallel" signal, since e ight bits come out 
togeth er) and fir them off one bit at a tim (creating 
a "serial" signal , with o ne bit after the other) . In the 
other direction, you must collect the eight bits , one 
at a time, pack them together and deliver them to 
the PET a a parallel eigh t-bit byte . 

Tied into thi . problem of parallel-to-serial con­
version is a rela ted job. Much of the time PET will 
have nothing to send. We must distinguish between 
an idl e connection wh ere nothing is being sent, and 
an act ive connection which has a character und r 
way. 

Thi last task is usually effected by a signal call­
ed a start bit. The start bit is sent before the PET's 
information bits ; it says " here comes a character' . 

lf you don ' t use a start bit, you know th at the Iine is 
idle. 

All of the above tasks can be performed in 
machine-language programs, or in a rathe r clever 
chip called a UART. Either way , you m ust a rrange 
t send a start bit, then th e eight data bits one at a 
time, and then a brief pause (sometime ' called a stop 
bit) before you start the next character. Coming the 
other way , the receiving PET must wait fo r a start 
bit and then collect the eight data bit s in to a sing! · 
byte. 

4. If you ' re communicating with a non -PET at the 

distant end, the other computer will probably want 

to receive a standard code called ASCII , and will 

send that code back to you. PET does not sto re 

characte rs in ASCII format so that a liul · transla­

tion wiU be needed in both direct ions. 


PET has characters that don t ex i t in ASCII. 

For example , most of the PET graphic characters 

don ' t have any corresponding ASCll hara t rs. 

You ' ll have to give them up. 


There are a few ASCII characters th Ht don't 
have any counterpart in the PET. Most of these are 
call ed control characters. You'll probabl n d a few 
of th ese for a good communications interfa . Most 
comm ercial packages make th m availaule with a 
two-key combination from the PET. For example, 
the keys Reverse, sem icolon often gen ra te the 
charac ter known as ESC or Escape in AS II ; thi s 
character usually tel ls the distant omput T to stop 
what ver it 's doing and wait for a new mmand 
from you. It ' s a very handy character to know when 
the distant computer has started to send ou t a 
massive amou nt of data which you realizt· you really 
don ' t want. 

5. Th ph sical connect ion a t the PET i ·either the 
IEEE-488 bus or the Parallel User Port. If it ' the 
IEEE-488 bus , the connected de ice will have to 
obey the protocols - recognizing when it'. s >lccted , 
receiving and delivering charact rs to th e bus , etc. 

Ir it 's the Parallel User Port, PET will ne d to 
con tain a machine language program whi ch is called 
by the user ' s program any tim e it is d sired to 
receive or send. 

Th IEEE-488 bus is simple to use - a norm a l 
PRI T# ommand will send data - but sine· th e bus 
is shared with other devices, careful desi rn is needed. 

Tracing the Flow 

Let' put the above toget her and track a charac ter 
from th e PET to the lin e, and vie -versa. 

1. PET decides to send a charact r. If the interface is 
·ia the IEEE bus, PET might simply is ue the com­

mand PRI T#7, " A' ; or if the inte rfa c is via the 
parall el user pon the program might s·1•, ·y 
30456,' ' A '' There are man y possibl va ri at ion . 
2. The character- in this case, the letter A whi ch is 
represented in PET text mode as hexadecim al C 1 

-mu t be translated to true ASCII. Thi s might be 
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Skyles Electric Works 

"If you could own only one peripheral 

for your PET, it should be this. It opens 

the whole world to your PET." 


The Cat: Switches for mode selection and 
operation. LEDs display unit status. 
Acoustic sel f-test is standard. Compact 
powerpack plugs directly into wall socket. 

Now $325.00* complete with membership 
in The Source·, Skyles six-foot 
cable/interface to the PET user port , 
together with Skyles cassette program in 
machine language and in BASIC. 
(If bought separately: $180.00, modem; 
$80.00, cable/interface and program; 
$100.00, membership in The Source·) 

The Cat and D-Cat have been specially prepared by Skyles for interfacing to the PET 
user port (not to the IEEE port) and with a special cassette program, al lowing 
communication 

... from modem to disk and disk to modem 


... from modem to terminal ; read on screen, save on disk 


... from disk to printer through IEEE 


... from disk to screen 


The 0-Cat: FCC-approved for handset jack 
connection with any modular phone, 
either single or multi-line. No need for 
adapters . Can fit under phone; installs in 
seconds. Mode switch to monitor voice or 
data transmission. Special "hold" func­
tion ; complete self -test. Power pack plugs 
directly into wall socket. 

Now $350.00* complete with membersh ip 
in The Source·, Skyles six-foot 
cable/interface to the user port and 
Skyles cassette program in machine 
language and in BASIC. 

(If bought separately: $210.00, the modem; 
$80.00, cable/interface and program: 
$100.00, membership in The Source·) 

*What About the Source? 
Sometimes called " The Information Utility, " it 's a telecomputing network that gives 
you, through your Cat or 0-Cat modem, thousands of programs and data bases and 
allows you to communicate with other users interactively and through electronic mail. 

·ca1ilorn1a residents p lease add 6°c or 6 5°c sa les tax as reau 1rea 

VISA, MASTERCHARGE ORDERS CALL (800) 538-3083 (except Californ ia residents) 

2! Skyles E;::::~~:~;=:c1~~:~:~~~~e~~i~~~~~otd 
(415) 965-1735 
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don · in eithe r program or in hardware; in either milliseconds or so. Your int •rfacc fr H11 Basic will be 
case , the result is hexadecimal 41. 	 rather more tri ky, too : PRI T# o r GET# wo n ' t 

3. 	The parallel to serial translation now takes place . m ake the conn ec tion loo ea sil y . 
Hardware co ts more, but help wi th o me o f Once again , this m ay be don e within a progra m or 

by ha rdwa re (a UART chip) . A start bit is gen ·rat d th s pr bl em . You m ay n >t be lib ra tt"d from th· 
need for .- pc ·ia l program s, th o ugh . Th · m ight yfoll owecl by the eight bits o f data ; each is sent at th e 

ART chip ca n onl y ca tch o r send on e ha racter a t appropriate tim e. 
a time. nle s you ha \· bufferin g. P ET will ha e to 4. Each bit as it is generated , is translated by th e 
wait before th ne ·t cha racter ca n be e nt or received . mod m into a n a ppropriate to ne frequ ency. One fre ­

qu ncy r presents a ze ro bi t, anoth er represe nts a The GPJB bus 
one bit. The 	IEEE- 488 bu: is idca l fi r e nding or r •ceiving 

5. The tones genera ted by the modem are fed into a chara ·ters from Ba ·ic . As a l\\' ays , howe\·er there s a 

small speaker which is very close to the telephone catch or two. If the dev ice yo u ' re sending to is busy 

hands t transmitte r . The sound from th e speak r is a nd ca n t ca tch th cha rac te r you \ ant lO send it , it 

pi ck d up by th e telepho ne and sent to the line . It will prob·ibl · ha ng up th bu s so th a t \'Cry thin g 

on the way . . . stops until it ' s ready. Th sa me thing may happen if 
you try to 1 PUT or C ET a cha racte r or value thatAt the receivi ng end: 
hasn ' t a rri ved ye t ; you ' ll e ith er time out or wa it. 6. The telephone earpiece has been making a whin ­

T hi s isn l n ·w. M a ny clev ic s hold up th e IEEE 
in g sound from th e tone received from the lin e . The 

bu - th e print er and the di sk do it , fo r exam pl ·. But 
sound is picked up by a small mi crophone close Lo 

with a communica tio n int rf'ace , wa iting tim e 
the earpiece . 

becomes a se rio us p ro bl em . You might lose a 
7. The signal reaches the modem which examines the character if the bus is hun g up wa itin g fi r so mething 
tone and classifies it as either a logic zero or a logic el to happ n . Tt be o me. more impona n1 to use the 
one . It passes a long the logic state - zero or one - to bus in a more sophisti ·a t ·d way . 
th e se ria l Lo pa rallel translator. 

Looking them Over 
8. The se rial to parallel translator waits patiently for All of the above problem s ha ve been solved in a 
a start bit (logic zero) to be received . When it sees va ri ety of ways b y th e va riou s uppliers . A 
this , it carefull y collects the e ight data bits at th e 

rem a rkab le a mo unt o f' inge nuit y has b en ·a il ed into 
apropri a te times . This might be done eith er in a pro ­

pl ay , a nd th e us ' r has ·o nsiderablc ch ice . 
gra m or in ha rdware (again , with a UART). 

Che ·k o ut th units a vai labl e to sec wh ich ones 
9. The e ight-bit character might be placed into a buf­ fit your style . H w much of' th e package is ha rdware, 
fer or might just be held for pickup by the PET. In and how much so ft ware? H ow eas il y can you inte r­
eith er case, the received character will need to be fac with yo ur own Ba ic progra m ? a n you a tt ach 
t ra n la t d from ASCII into PET format . dev ices 1h r th a n a m ocJ •n1 ? Docs th e uni t contain 
The Modem/Acoustic Coupler buffr·ring :> H ow is th e transl a t ion to and fro m ASC II 
The modem and acoustic coupler are invariabl y accompli hed? a n you a ba ndon ASC II if' yo u 
packaged together. Speeds up to 30 characters per se­ choose a cl end d irectl y fro m P ET to P ET , fo r 
cond are genera lly avail abl e; lower speeds will work , gra phics or program tra nsfe r? How m u -h memo ry 
b ut th e hi ' he ·t ra te of 30 cps is a \'irtua l tanda rd will ou ne cl in th · P ET? W ill o u n ·ed di sk? And , 
now . o f co ur. e , h w m uch money will it a ll c st? 

T he C o mmodore interface packages everything T here ' s no ingl · an \'\' Cr. fin d o ut wh a t sui ts you . 
into th e m odem/coupler ca se : IEEE bus in terface, Communica tion inte rfaces a r he re . ou II see 

ART, the whole thin g. Other suppli ers use tan­ mo re of th m used in the P ET com111 uni ty. One of 
da rd o mmercia ll y ava il a bl e m odem /co upl ers a nd th ·s d ·1 s, ou II b · 1empt ·d L jo in thl' nl' tw rk. © 
uppl y extra ha rdware an d/o r progra ms to comp! te 


the inte rface. 

The commercially available modem s use a n in­

t r face known a RS-232. I t ' s nice to have this inter­

face ava il ab l · in e yu u cann ect o th er th ing beside 

modem s to it. V a rious types of termin als, both video 

or hard copy, wil l hook up with no problem s. 


Parallel/Serial interfaces and Buffering 
lt s econ omical a nd fl exibl e to use a program to do 
your pa ra ll I/ -ria l intc rfa ·e, a nd bufferin g can be 
provid d quit e easil y . It does take up memory space, 

however , and it can keep the PET ra th er busy: bits 

move in and out at a rate of one every three 
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Word Pro 

Converter 

Robert W Boker, BAKER ENTERPRISES, 
15 Windsor Drive, Atoo. NJ 08004 
An ve r increasing number of programs make use of' 
Commodore ' s Word Pru program with its excellent 
ed itin g facilities to generate files for their own use. 
However, disk files created by Word P ro 3 are not 
fully compatible with those created or used by Word 
pr 4 on the 80 16/8032. 

If you create any files on a 2001 series 
PET/CBM using Word Pro 3, you will have to do 
som e editing to be able to use the same file on an 
8016/8032 CBM with its 80 column screen. This sim­
pl • utility program will eli minate the boring task of' 
edit in g th fil " and do a ll the ne ·essary changes for 
you aut mati cally . It will run on ~ ith er a 200 I 
PET/CBM or an 8016/8032 CBM ; using a 2040 
disk . Remember, though, that the 2040 disk must 
have the DOS 2.0 ROMs if you are using an 
8016/8032 CBM. 

The Word Pro Converter program is very 
straight forward in operation and no fancy frills or 
options are included. The file to be convened mu L 

be on the di k 't te in Drive #0. The new file created 
will be written on the diskette on Drive #I with the 
sam name. If th file all ready exi ts on Drive #1 it 
will be deleted first. The on ly input to the program is 
the name of the file to be converted. It shou ld be 
very simpl e to add an output file name option along 
with driv number sci ·crion if d ·sired. During pro­
gram execu tion any di k error will be displayed and 
terminate the program . 

ln theory the program simply copies the fi le 
byt e-by-byte wh ile counting characters and looking 
for a RETU R within ach original 40 charact r 
line . traight t xL that c ntinues over several 40 
character lin i copied as-is, creating new 80 
character lines . If a RETUR is detected in any 
Jin , an extra 40 spaces are add d at the end of the 
line wh enever requir d Lo make th e line 80 chara t rs 
long. 

Files stored by Word Pro 3 contain 40 
characters per d isplay line regard less of content. 
Thus , if you have a single FP command on a line, 
there is a 37 byte overhead with Word Pr 3. Word 
pro 4, on th· other hand, store 80 characters per 
display lin e regardless of content. The same FP com­
mand in Word Pro 4 will then have a 77 byte 
overhead! While Word Pro 4 has it advantages with 
the 80 colu mn creen, the disk files created will be 
generally bigg -r than tho ·c created by Word Pro 3 
for th sam text. T hi is especially true when there 
are a large number of formatting commands or blank 
lin es. 

Program Variables 
E input lilt- sta tus, 64 = cnd·of-lil · 
N #cha racter in inpu 1 file line, 40 max 
P #charac1crs in ou tput file line, llO max. 
R RET RN charact er fl ag: 0 = n I =yes 
BS cl1a r;il·tc r (bytt>) lwi11g <: pied 

100 REM ****************************** 
110 REM 
1 20 REM SIMPLE UTILITY PROGRAM 
130 REM TO CONVERT DISK FILES 
140 REM CREATED BY WORD PRO III 
150 REM FOR LOADING BY WORD PRO IV 
160 REM 
17 0 REM ---------------------- -------­
180 REM 
190 REM BY: ROBERT W. BAKER 
200 REM 
210 REM BAKER ENTERPRISES 
220 REM 15 WINDSOR DR ., ATCO , NJ 08004 
230 REM 
240 REM ****************************** 
250 
260 
270 PRINT"fi W 0 R D P R 0 C 0 N V E , 

-.R T E R 
280 PRINT "iiTHE FILE TO BE CONVERTED MUST -. 

-.BE ON 
290 PRINT "ON THE DISKETTE IN DRIVE #0i 
300 PRINT"THE NEW FILE GENERATED WILL BE , 

,WRITTEN 
310 PRINT"ON THE DISKETTE IN DRIVE #1 , 
320 PRINT"WITH THE SAME FILE NAME.it 
330 INPUT"FILE NAME . ~H";FI$ 
340 IF FI$=". " THEN 330 
350 PRINT"ti:.CONVERTING FILE , PLEASE -. 

-.WAIT ... 
360 OPEN 15,8,15 
370 OPEN 5,8,8,"0:"+FI$+" , P,R" 
380 GOSUB 560 
390 PRINT#l5,"Sl:"+FI$ 
400 OPEN 6,8,9,"l:"+FI$+",P,W" 
410 GOSUB 560 
420 GET#5,A$,B$ : GOSUB 560 
430 PRINT#6 , A$;B$; : GOSUB 560 
440 P=0 
450 N=0:R=0 
460 GET#5,B$:E=ST : GOSUB 560 
470 PRINT#6 , B$; : GOSUB 560 
480 P=P+l:IF P=80 THEN P=0 
490 IF E=64 THEN PRINT"ii:.DONE !!!i": 

-.GOTO 610 
500 N=N+l 
510 IF ASC(B$)=31 THEN R=l 
520 IF N<40 THEN 460 
530 IF R=0 OR P=0 THEN 450 
540 FOR N=l TO 40: PRINT#6," ";GOSUB 560: 

-.NEXT 
550 GOTO 440 
560 I NPUT #l5,EN,EM$,ET$,ES$ 
570 IF EN=0 THEN RETURN 
580 PRINT"ii:.DISK ERROR !!!.( 
590 PRINT EN;EM$,ET$,ES$ 
600 PRINT"iOPERATION ABORTED ! 
610 CLOSE 5 : CLOSE 6 : CLOSE 15 

READY . 
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Multitasking On 
Your PET? 

QUADRA·PET 
Charles Bronnon 

QUADRA-PET is a m achin lan guage progra m thar 
lets you partition th · memor of a n upgrade ROM 
PErI or CBM into fi ur 8K blucks. Each block is an 
independen t program workspace. P rog1·ams exi ·ting 
in each 8K partition a n be se lected and then used 
an d modified without a ffccring any of the other pro-

ra ms. You can jump to a ny o th er o r th e progra ms 
a1 any um " 

After initi a li za ti n with SYS 926 PET di plays 
the qu estion: 

WHICH PET? l 1-4] 
Perhaµs a r , a n a \·id omputcr-gam · · buff, type · 
in " l " and loads STARTREK . She pl ays ir for a 
while and then leave to eat lun ch. M eanwhil e, Bob 
go to th e PET , see that som one i u ·in g PET #1 
a nd sw itch es to PET #2 to write a busin · progra m . 
Aft r nea rIy " perfectin g" it , he leav to s c wh a t 
M a r · is up LO . ow the kid come in, and after 
arguing for a half-hour agree to share the PET o ne 
using PET #3 and the ot her PET #4. Fortunately for 
B band Mary, nothin g the kid s do can harm th <.! ir 
pr gram . 


How To Use QUADRA-PET 


1. Load or t p in one of th e versions of QUADRA­
PET. (Basic o r hex) 
2. J:>- nt r NEW 
.3 . SYS 926 Lo initi a li ze . 
4. PET will respond with WHICH PET? (1-4) 
5. 	 el ect the one you \Yi sh LO use. 
6. Before loading or typin g in a pro gra m for the first 
tim e, type in NEW. 
7. To ·elect a no ther PET SYS 826 and fo ll ow in stru c­
ti ons 4- 7. 

·ow come the fun part -· how does it work? Man y 
m mory location· in ze ro-page (0-256) arc pointers 
Q AD RA-PE r works with thr 'e of ti ose po int rs . 

On power-up, PET d t rmin es the ' nd of' 
memory by writing a haractc r to every m emor 
locat ion and then read in g it back. PET th en in­
cr ·men ts a memory lo ation until a fai lure in reading 
th a t cha rac ter oc ur.. Thi indi ·a tes that the ·nd o f 
ava il abl e memory has been r ached. Ph y icall y, this 
pointe r is at location 52 decim al. ($34-) . These o ne! 
pointer is a t th e start o f memory stor cl in location 
41. Origin ally, th is point to th actu a l stan o f u ·er 
memory, 1024. The la t p inte r is th· end oft xt 
pointer. As you write yo ur program it hangcs. 

QUADRA-PET pa rtitions th e memory by 
changing th ese point rs to po int to succ s ively 

higher rncmury loca tio ns , cl pe nding on which PET 
is in us " Sine· the encl o f text p inter d nng<;s, it 
must be saved before w · mo,·c to a ne,,· PET and 
res to r<.!d on return . QUADRA-PET, as it is in 
machinl' la nguag ·, does all th ese thin gs s · ·11 1i11gly 111 ­

stantancou ·ly . 

HOW TO SAVE A PROGRAM PRODUCED 

WITH QUADRA-PET: 

I. SYS I 24 t( • ~ll lO tlw l'vlwiit<>L 
2. Enrn: . i\ I 00'.W 002 11 an cl t ·pl' RF.' ITRI\' . 

~l . You wi ll ){l'I " displa} so 111 t·1hi11 g lik«: 


.: 0028 01 o+ 3E o+ ...... .. 

-t. ·w t' will ust' <>11 ly the first fou 1· b vt l' ·. \ Vriu: dnll'11 the 


first pair in rt·,·erse n rckr on papL'r. for c:>.a111pk ; 

t).J()J 

l o 1hr saml' wi1h il1t · sl'rnnd pa ir . (t-.g. H'I J-: ) 
5. 	 E1111·r: .S "P R OC 1/\ 1'.111\ ''.01. :\X X X .YYYY 

wh Tc "PROG. AtvJE" is tlt l' 1i.111H' of)t•u1 progra 111. 
XXXX is 1h · first num bcr yo u \\'rote d o w n. ;111d YYYY 
is 1hr . eco11d . For exa mple. 10 sa\'l ' the exa111pli- prugrn 111 

whit-h 	Wl' wi ll ca ll " PET # I , y11u would c 111 n .S 

" PET #1 " . 0 I ,O·tO i .CH '.! I·: 


Ci. l'r«ss RETL' R[': am! pn·ss play and rl'wru Jc >>ill' <' 


y1111 r prt gr;rn 1. 


7. To load this san:d program into a spare preparl'd b)· 
._UA DRA-PET, just ·y 102+ and rntl'r I "P R OC 

1 1\1\I E" whc·rr " PRO(; N/\1'. I F." is 1hr 11.11111· 11f)our 
prngra1n . 

HOW TO LOAD A PRE-EXISTING PROGRAM 
INTO A SPACE PREPARED BY QUADRA-PET: 

r could It'll yo u li tm lO do 1his l) Jl tli . o ld R Oi\ I P l·:T 

but qu il l' frank ! . l can'1 find 1hl' 111 cmnrv lo a 1i1111' for 

1his p run·dun· i11 il1 l' lll'W PET . A ll }'' " ' l;F.T "~JWrts ·· 

HELP! 

If '.'O ll c;io figurl' ii ou t. piL«l~l' send in the prml'dttrT 

10 COMPUTE. 

A littl e imagin a tion wi ll crea t many us s fo r 
QUADRA-PET. 

For education. it is th e perfec t way tn keep four 
student s' progra m · in the PET a t th e sam · time . 
Each program ca n be w irk cl on a nd mod ili<·cl in an 
way without aff nino- any other f th program" 

In busin s fo ur diffe rent bu sin ess prog rams ca n 
ex ist simultaneou ly in PET ' s memory, ready to use . 
For th ' small p na lty o f load in g the program · int 
th e progra m wo rk paces at the tart o f the clay a ll 
lo ur a rc within reach of a ca rri age ret urn -- faster 
than an y disk dri,·e . 

l achine lan guage p rogramm er can fill panitio ns 
with u:efu l routin es lcm·in g one o r mo re part itions 
for BA l . Q ADRA-PET itself is shnrt a nd eas il y 
rclocatabl . 

I would be int eres ted to find o ut wh at novel and 
useful a pplications for QUADRA-PET )IOI/ can think 
up ! 
H a ppy QUADRA-PETing! 
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• transfers at 4800 baudTHE FLOPPY DISK ALTERNATIVE 

1-b vcry B. I ln1 na 11 , · · !Vkrrrury Pa rt it iurr ol Hi\ S IC: \Nu rhp;i ce ·' . 
COMPUTE, pp. 18-2() ()arr . , Feb . 19BO) 

,Jim But1crli1·lcl , " PET in Transition (mc11111 ry map) COMPUTE , 
pp. 68-70 ( Fall, 1979 ) 

0 REM********************************* 
1 REM QUADRA PET 
2 REM********************************* 
3 REM:BY CHARLES BRANNON 06/07/80 
10 FOR I = 826 TO 941 
20 READ A 
30 POKE I , A 
40 NEXT 
50 SYS926 
60 END 
1000 DATA174,126,3,165,42,157,131,3,16 5 
1010 DATA43,157,135,3,169,143,l60,3,32 
1020 DATA28,202,32,228,255,41,15,240,249 
1030 DATA201,5,176,245,170,202,142,126,3 
1040 DATA169 ,l,133,40,189,127,3,133,41 
1050 DATA189,131,3,133,42,189,l35,3,133 
1060 DATA43,169,0,133,52,189,l39,3,133 
1070 DATA53,32,119,197,96,0,4,32,64 
1080 DATA96,3,3,3,3,4,2,64,96 
1090 DATA32,64,96,128,87,72,73,67,72 
1100 DATA32,80,69,84,63,32,40,49,45 
1110 DATA52,41,0,169,0,141,0,32,141 
1120 DATA0,64,141,0,96,76,58,3 

READY. 

Why Is ( C~R$.?.f!JSo Good? 

Maybe it's because we've always had high standards . Be­

ginning with our first issue in July, 1978, we've published some 100 
programs for the Commodore PET in our first 20 issues. plus 20 
animated graphic .. Front Cover .. programs. Each program has 
been extensively edited by Glen Fisher, our Editorial Director. The 
resu lt is obvious: Cursor programs reflect professional stan ­
dards. We're proud of every program we publish. 

But lhere's something else. too. 
It's imagination. Our subscribers continue to be delighted 

with the new, fresh programming ideas that Cursor provides. 
Some of the best graphic animations for the Per have appeared in 
Cursor. Teachers love us! They use Cursor as an example of 
what can be done on a PET. with some skill and imagination. 

Finally, there's service . Orders for single issues are almost 
always shipped within 24 hours. New subscriptions are pro· 
cessed with in five working days. Should you get one of our rare 
defective tapes. just return it for an immediate rep lacement. And 
of course you can cancel your subscription at any time and we' ll 
gladly refund all remaining issues. 

Cursor : Quali ty. Imagination. Service. 
For only S4.95 you can buy a sample issue and judge for 

yourself. Or send $27 for a six-issue subscription . You'll get six 
C-30 cassettes. each with five programs and a Front Cover ready 
to LOAD and RUN on your PET. With each issue you also get our 
Cursor Notes, a lively commentary on the industry. as well as 
documentation for the programs. 

O Sample issue of Cursor - $4.95 (CA. Res. add 6% tax) 
O 6 issues for $27.00 (U .S. & Canada) 

Puohshcd By Box 550he C d e Goleta, CA. 93017T 0 
Works·_ Phone eos-967-0905 

PET/BETA-1 


FLEXIBLE DATA MANAGEMENT ... MICRO·PROCESSOR 

CONTROLLED BETA-1 UNIVERSAL TAPE DRIVE BY MECA• , . . 

PERIPHERAL DEVICE WITH COMPLETE SOFTWARE SUPPORT 


SP EEO cads and saves at 4800 baud. Seeks at 100"/ sec 

STORAGE Each BETA· l dr ive stores 525,000 bytes or 126 named programs or 
files on a single cassette. Expands to four dr ives-two megabytes 

OPERATING 24 commands. 27 error message!. , 2 user ·delined commands-fu ll y 
SYSTEM comoa t1b le Wllh PET BAS IC Res1de.s 1n only 4K ­ abbrev1ated 2 K 

version, bootstrap loader. all romable 

FILE Named fi les. d irectories, program chaining and merging, seQuentia l and 
CONTROL random access fi les , fiel d and record de finitions, and more . . , 

• 500K storage per drive 

• 	complete hardware and 
software system 

Meca's digital tape provides the 
features of disk plus gives you 

more storage and costs less. 

LOAD AND SAVE AT HIGH SPEED 

El iminate those pi les of casset tes c luttering up you r life. Organ­

ized on a single casse tte, you r present collection of programs be­
comes a named p rogram library. You load and save an y program 
in seconds , instead of m inutes. In addition to fast , convenient, 
reliable program storage, huge amounts of textual and numeric 
data can be accessed qu ickly and easi ly. With up to two m ega­
bytes on line, programs for mail ing lists and business records are 
pract ical. 

This is a complete system . Ju st p lug it in and go . Add itional soft· 
ware is ava ilable. 

BETA·l DRIVE, PET/ BETA·l OPERATING SYSTEM, MANUAL . . . S525.00'' 
ADDITIONAL BETA-I SLAVE DRIVES . . _ .. .. • ... ... .. ... . . . . 310.00 
MANUAL (applicable to purchase) . . . . . . . . . . . . . . . . . . . . . . . . . . 10.00 

• • t• •• o." • .,, .. O • • 11 D NI C: • l " C: DI •o. I• 
" T CA •I • Cl l Dl. .. 1 • •DO o" ·· ·~ tt f & • 1903 Rio Grand• 	 P.O. Box 8403 
•CT t i• •t • t t 11 •111 r• •DI••• • <>• C:O •..•OOODI l " C: Avstin.T•xu 1-:512-477-2207 Avstin.T•xu 

7870:5 78712 
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OOPS! 
A Crucial 
Update to 
Disk ID 
Changer, 
Issue #5, 
COMPUTE 
Rene W. Poirier 
DISK ID CHANGER was intended to change the 
ID on diskettes to preven t having diskettes with 
duplicate ID characters. In formation has surfaced to 
the effect that ID Changer does not accomplish its 
goal. Though it successfull y changes the characte rs 
on Track 18 Sector 0 , those characters are purely 
cosmetic and for display in the directory only. The 
actual ID characters are deepl y imprinted on each of 
the sectors of th e diskette. 

The bull etin mentioned in the previous article 
did not specify the DOS to which it was referring . It 
now appears that the actual reference was to the new 
DOS which auto-initializes a diskette when it 
recognizes a change in the sector ID characters. In 
this case, swapping diskettes with identical ID 
characters will fool the new DOS and it wil l not 
auto-initialize and create a new Block Availabi lity 
Map. 

This can cause real problems. DISK ID 
CHANGER, though intended to prevent thi s, fails to 
do so. In fact it can compou nd the problem , since 
the true ID is lo t to the user. 

T hanks to Jim Butterfi eld for bringing thi s error 
to m y attention and direct in g me onto a course 
toward a solution. The program, ID CORRECTOR 
checks the di skett e for the actual , or original, ID 
characters inprinted on the sectors, and compares 
those characters to the cosme tic characters on Track 
18 Sector 0. If they match properly, it so informs 
you . If they do not , it can replace th e erron eou s ID 
with the actual cha racters, returnin g the changed 
diskette to its original configurat ion . If use of the ID 
CORRECTOR on drive 0 is desired, change the 
variable DY in line 7. 

Th is will not solve the origin al pr blem of more 
th a t one disk hav ing identi cal original 10 charac ters, 
such as backup diskettes . Care will have to be taken 
when usin g these diskettes. It wou ld seem advisable 
to include forced initi a lizat ion commands in pro­
grams to force creat ion of a new BA M when diske t­
tes are cha nged. The rea l solu tion Lo the prob! ·ms 
would lie in a command to duplica te , but with a 
change in ID characters on the copy d i kctte, but 
alas .... 

T he portion of DISK ID C H ANGER for chang­
ing the name on a diskette for library naming pur­
poses is valid an d safe. To prevent acciden tal use of 
the portion which changes ID character , I have in ­
cluded anot her version called DISK A IE 
C HANG E R whi ch wil l a lter only the ID NAME of a 
diskette. It ap peared eas ier to buil d a ne program 
than to try to extract the appropriate ections from 
DISK ID C HA GER . 

1 REM *** DISK ID CORRECTOR 
2 REM *** BY RENE W POIRIER 
3 REM *** BERLIN , N.H . 
4 
5 REM *** WITH THE HELP OF JIM BUTTERFIELD 

.., *** 

6 

7 DV=l: REM SET DRIVE NUMBER (1 / 0) 

8 

9 

10 OPEN9,0,0:0PEN15,8,15 

20 PK=PEEK (59468): POKE59468, 12 

30 MD$= "h": FORI=l T020 : MD$ =MD$ + "v ": NEXT 

40 FORI=lT039 : BLS=BL$+ " ": NEXT 

50 P0$= "nH ID CHECKER/ CORRECTOR 

60 RE$="PRESS LRETURNf TO CON TINUE 

99 GOT0100 0 

1 00 INPUT #l5,ER:IFER=0THENRETURN 

110 INPUT #l5,ER,EM$ , ET$ , ES$ 

120 PRINTMD$"LDISK ERROR! f# " ER" " EMS " .., 


•" ET$ " I "ES$ 

130 END 

200 INPUT#9,Q$:PRINT:Q1$=LEFT$(Q$,l): 


-.RETURN 
300 CLOSE15:POKE59468,PK:PRINT "fl'' : END 
1000 PRINTP0$:PRINT"vPLACE DISK ETTE TO BE .., 

-.CH ECKED IN DRIVE" DV "ti" 

1010 PRI NTRE $:GOSUB200 

1020 AD$="":ID$="" 

1030 PRI NT# l5,"I"+STR$ (DV ) :GOSUB100 

1 040 OPEN2 , 8,2,"#0":GOSUB100 

1050 PRI NT# l5,"Ul:2";DV;",1 8 ,0" : GOSUB100 

1060 FORJ=33T034 

1070 PRINT #15 ,"M- R";CHR $ (J);CH R$(16) : 


..,GET #l5,Z$ 

1080 AD$=AD$+Z$:NEX~J 


1090 PRINT#l5 , "B-P : 2,162":GETl2 , A$,Al$ : 

.ID$=A$+Al $ 


1100 PRINT"HACTUAL ID RECORD ED ON .., 

-.SECTORS IS : "AD$ 

1110 PRINT"iFILE ID IS : "ID$ 
1120 IFAD$< >ID$THEN1200 
1130 PRINT"i~~~~~~~~LTHIS DISK I S OK ! 
1140 CLOSE2 
1150 PRINTMD$BL$:PRINTBL$MD$ "DO YOU WISH .., 

·TO CHECK " 
1160 PRINT"ANOTHER DISKETTE? (Y/N) L";: 

-.GOSUB200 

1170 IFQ1$="Y"THEN1000 

1180 IFQ1$ <> "N"THEN1150 
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1190 GOT0300 
1200 PRINT"itACTUAL ID AND FILE ID DO NOT • 

·MATCH! 
1210 PRINTMD$"SHALL I PROCEED TO CORRECT? • 

•(Y/N) .r.";:GOSUB200 
1220 IFQ1$ <> "Y"THEN1140 
1230 PRINTMD$BL$MD$"BE PATIENT ... 
1240 PRINTl15, "B- P : 2 , 162 ":GOSUB100 
1250 PRINT#2,AD$; : GOSUB100 
1260 PRINT#l5,"U2:2";DV ;",18, 0":GOSUlll00 
1270 PRI NT# l5,"I"+STR $(DV) :CLOSE2 
1280 PRINTMD$BL$"R"MD$"CHECKING DISK 
1290 PRINTLEFT$(MD$ , 8); 
1300 GOT01020 

1 REM *** DISK NAME CHANGER 
2 REM *** BY RENE W. POIRIER 
3 REM *** BERLIN , N.H. 03570 
4 
5 
6 
7 
10 OPEN9 , 0 ,0:0PEN15,8,15 
20 PK=PEEK(59468):POKE59468,12 
30 MDS="h" : FORI =lT020:MD$=MD$+"t":NEXT 
40 FORI=lT039:BL$=BL$+ " ":NEXT 
50 P0$="Rtt DISK NAME CHANGER 
60 RE$="PRESS .r.RETURNf TO CONTINUE 
70 DATA 2,0UT OF RANGE,TOO LONG 
80 READ A:DIM EM$(A) :FORI=lTOA:READEM$ (I): 

.NEXT 
99 GOT01000 
100 INPUT#l5,ER:IFER=0THENRETURN 
110 I NPUT #l5,ER,EM$,ET$,ES$ 
120 PRINTMD$".r_DISK ERROR !f #"ER" "EM$" • 

•"ET$", "ES$ 
130 END 
200 I NPUT#9 , Q$:PRINT:Ql$=LEFT$(Q$,l): 

·RETURN 
300 CLOSE2:CLOSE15:POKE59468,PK:PRINT"R": 

·END 
400 PRINTLEFT$(MD$,MD)BL$:PRINTBL$ 
410 PRINTLEFT$(MD$,MD) ;:RETURN 
500 MD=21:GOSUB400 
51 0 PRINT".r_UNACCEPTABLE ENTRY -- "EM$(EM) 
520 PRINTRE$:GOSUB200 :GOS UB400 
530 RETURN 
1000 F=0:PRINTP0$ 
1005 PRINT"iON WHICH DRIVE SHALL WE , 

·PERFORM 
1010 PRINT"THE CHANGES? (0 / 1) .r.";:GOSUB200 
1020 DV=VAL(Q$) :IFDV<00RDV>l THENEM=l : 

• GOSUB500:GOT01000 
1030 IFDV=0ANDQ1$ <>"0 "THENEM=l:GOSUB500: 

.GOT01000 
1040 PRINTP0$:PRINT"tPLACE DISKETTE IN • 

·DRIVE"DV"t" 
1050 PRINTRE$:GOSUB200 
1060 PRINT#l5, "I "+STR$ (DV) :GOSUB100 
1070 OPEN2,8,2,"#":PRINT#15,"Ul:2";DV;", 

0 18, 0" :GOS UB100 
1080 PRINT#l5 ,"B- P:2 ,144":GOSUB10 0:DN$="" 
1090 FORI=lT016:GET#2 ,A$:DN$=DN$+A$:NEXT 
1100 MD=l0:GOSUB400 :I F F THENRETURN 
1110 PRINT"THE PRESENT DISK NAME IS: 
1120 PRINTTAB(5) CHR$(34)DN$CHR$(34) 
11 30 MD=13:GOSUB400 
1140 PRINT"DO YOU WISH TO CHANGE IT? , 

•IY/N) .r.";:GOSUB200 
1150 IFQ1$="N"THEN1350 

1160 IFQ1$ <> "Y"THEN1130 
1170 MD=l6 : GOSUB400 
1180 PRINT"ENTER NEW DISK NAME" :PRINT "LIMI 

•T TO 16 CHARACTERS .r." 
1190 GOSUB200:IFLEN(Q$) >16THENEM=2: 

·GOSUB500 : MD=18 : GOSUB400:GOT01190 
1200 NDN$=LEFT$(Q$+BL$ , 16) 
1210 MD=2l : GOSUB400 
1220 PRINT"SHA.LL I SEND .r."NDN$ 
1230 PRINT"TO THE DISKETTE ON DRIVE"DV"? • 

•(Y/N) .r.";:GOSUB200 
1240 IFQ1$="Y"THEN1270 
1250 IFQ1$="N"THENGOSUB400:MD=18 : GOSUB400: 

,GOTOll 70 
1260 GOT01210 
1270 MD=2l :GOSUB400 : PRINT"BE PATIENT .. . 
1280 PRINTl15,"B- P : 2,144" :GOSUB100 
1290 PRINT#2,NDN$; :GOSUB100 
1300 PRINT#15 ," U2:2";DV; ",1 8 , 0":GOSUB100 
1310 PRINT#l5 ," I"+STR$(DV) :GOSUB100:CLOSE2 
1320 F=l:PRINTP0$:GOSUB1060:F=0 
1330 PRINT"THE NEW DISK ID IS: 
1340 PRINTCHR$(34)DN$CHR$(34) 
1350 CLOSE2:MD=21:GOSUB400:PRINT"DO YOU• 

•WISH TO DO 
1360 PRINT "ANOTHER DISKETTE? (Y/N) f";: 

·GOSUB200 
1370 IFQ1$="Y"THEN1040 
1380 IFQ1$="N"THEN300 
1390 GOT013 50 

CBM Profiler 
For 

PET/CBM·16/32K 

Profiler watches all your clients, distributors 
or customers important to your firm . Prints 3 
reports, labels & sorts in 20 fields maintain­
ing 1100 prof iles per diskette. 

Only $99.95 
Includes diskette, manual & source code . 

lnTEPimDLinTfHn ORTA 

2321 East Mulberry #8 
Ft. Collins, CO 80524 

303-221-2059 

http:PRINT"SHA.LL
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Variable·Field· 
Length 
Random 
Access Files 
OnThe2040 
Disk Drive 
Peter Spencer, 
7 Brigh side Drive, 
Wesf Hill, On ario, 
Canada MlE 3Y8 
Do you have voluminous fil e storage needs, but hate 
to see a large fraction of each disk eaten up by the 
em pty space that seems to be an inherent feature of 
most random access programs? 

This progra m shows how to write variable fi eld 
lengt h random access fil es on th e 2040 disk drive. 
The density of packing is truly amazing. Compare it 
tO the density achieved by any fixed fi eld length pro­
gram you have, including th e lengthy relative record 
program in the 2040 User's Manual. 

The writing lo disk is don e in lin es 41 to 77, 
a nd th e retrieval from disk i in lines 82 to 106 . The 
res t of the progra m is a driver routine patched on 
from a longer program of min e. 

For this sample program , I have u ed the line 
number as th e key for each field . You can easily use 
some other k y, and have more than one fi eld per 
key. In that case, you mu t change the output to the 
key file (lines 71- 77) so that it contains the number of 
keys used , each key, the number of fi elds for that key 
(if variable), and the track, sector and buffer 
pointers for each fi eld within that key. Lines 88-95 
would have lo be similarly changed . 

Yes , you read the above correct! y , you can even 
have a variable number of fi elds per keyl Such a 
va ri ab le field number, variable Ii Id length program 
can be of considerable us if you want to tore 
abstracts, tes t questions , cri terion-referenced test 
questions (using the criterion or instructional objec­
tive code ''number'' as the key), or parts inventory 
(you could use the machine name as th k y, and 
each part as a fi eld , with ubfi Id for cos t , price , 
onh a nd backo rdered, and so forth). 

The driver routine I have used can be con­
siderably shorter if you wish to use regular input 

rather th an the bullet-proof and hyphenatio n-proof 
form provided in lin e 118-133 . There , a lin e­
overrun on in put from the keyboa rd (detected in line 
125) results in the entire word being remo cd to the 
nex t consecutive line (accomplished in lin es 128-133 
and 119). 

1 CLR 
2 PR INT "fi.r.VAR IABLE FIELD LENGTH FILES ON ..., 

-.THE 2040£ tPETER SPENCER" 
3 GOSUB108 : MK=0 :LL=80 
4 DIMPA(300) :D IMTA (300) : DIMSA(300 ) 
5 NLS=l:D=0:F=0:X=0:Y=0:T=0 
6 SP$=" 

7 M$=CHR$ (13) 
8 S$='"':Z$= 1111 : IN$= t1t1 : DIMA$(300) : OPEN15,8, 

...,15 
9 REM: PROGRAM ENTRY 
HJ PRINT "fi.r.SrTART NEW FILE , OR .r.WrORK ON ..., 

-.OLD FILE? t1; 
11 GOSUB33 
12 PRINT"NAME OF FILE ";:GOSUB119 : 

-.A$(l ) =IN$ 
13 IFS$=t1S 11 THENGOT022 
14 GOT083 
15 REM: SHOW FILE ENTRIES 
16 FORK=lTONLSSTEP15:F=K:D=K+l4 
17 FORI=FTOD:PRINTI ;TAB( 6) ;A$(!) : NEX T! 
18 PRINT tlhtl; SP$;SP$;SP$ 
19 PRINT"h.r.SrCROLL NEXT 15 LINES , OR ..., 

-..r.ErXIT? " ;:GOSUB33 : IFS$ =tl E"THENK =NLS 
20 PRINT "fittt";: NEXTK 
21 REM : SHOW MENU 
22 PRINT"fi";SP$;SP$ ; SP$ 
23 PRINT "h.r.RrEAD I N, .r.oruTPUT , .r.T rYP E, ,, 
24 PRINT".r.srcRoLL , ,, : 
25 PRINTtl.r.ErXIT?tl ; :GOSUB33 
26 IFS$="E"THEN79 
27 IFS$=t1T"GOT0110 
28 IFS$="0"GOT042 
29 IFS$= t1Rt1G OT083 
30 IFS$=t1S t1 THENPRINT 11 nHv"; : GOT01 6 
31 GOT022 
32 REM: GET UTILITY 
33 GETS$:IFS$=tl"THEN33 
34 PRINTS$ :RETURN 
35 REM: READ ERROR CHANNEL 
36 INPUT#l5,EN$ , EM$ , ET$ , ES$ 
37 IFEN$=tl00"THENRETURN 
38 PRINT"ERROR ON DISK" 
39 PRINTEM$;EN$ , ET$ , ES$ 
40 CLOSE6:CLOSE7:CLOSE15:END 
41 REM : OUTPUT ROUTINE 
42 IFMK <> 0THEN46 
43 PRINT"INSERT DISK I LEFT DR IV E & TYPE ..., 

-.GO"; :GOS UB 33 
44 PRI NT# l5, ti Il II 
45 OPEN6,8,6," #":GOSUB35 
46 PRINTt1THERE ARE";NLS;"ENTRIES":MK=l 
47 PRINT"STORE FROM ";:GOSUB1 19: X=VAL (I N$) 

-.:PRINT"TO "; 
48 GOSUB119 : Y=VAL(IN$) 
49 I=X 
50 REM: ALLOCATE 1 BLOCK 
51 T=l:S=0 
52 PRINT #l5,"B-A";l;T;S 
53 INPUTl15 ,EN$ , EM$,ET$ , ES$ 
54 IFEN$= "00 tl THEN57 
55 I FEN$ ="65" THENT=VAL(ET$) : S=VAL (ES$ ): 

-.GOT052 
56 GOT038 
57 BP=l 
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Computer 

Supplies for 


Small 

Computer 


Systems 


Our full line of' upplie include ·: 
Dike tt (3 M , bas f) 
D iskct t · rc tric,·al dev ices 
BPI Businl' s Package for th· Co rnrnodon: 

Tractor Pr int 'r Pap r 

Trncro r Prin ter Labels 
P ri nter R ibbo ns for EC, Commodore and Xy rn cc 
Du ·t C vc rs 
Adapt •rs 
Uncrashers 
Computer Des ks 
NEC Sp in writ c rs 
Print Th im bles 
X ymcc lnt cllige m Printers 

ew· Deale r" K it 

ZEIGLER 
ELECTRONIC 
PRODUCTS 

Give us a ca ll : 
Trud ie Zeigler 


We n<• li•n~n """'''' lO:O.IMODOI<E or 

DEALERS. 

C11n n1e Rittt:nhl·try 
Eql1ipnw111 , (J l'T ry ZL' l>~ l ('1 I!> \\' Ith 

(.1().1) 1.80 I SQo or 280-:!2o5 
(ommudorl'I hut L1111111t• .rnd I h.1vc· dw 

compu fL'r ~u pplu· .. }'<' l l m•NI W "upporl 
 Jo I ALUMET Im . 

S.1_ DECATUR, GEORGIA, 33034Ct,mmod<1rl· 5):~1em_ lt:S___ 

MICRO 

COMPUTER 


INDUSTRIES, 

LTD. 


INVENTORY CONTROL WITH 
POINT OF SALE 
FOR CBM AND PET 32K 

DISK VERSION INCLUDES: Storage of 
2500 items per diskette, Accounts 
Receivable, Writes Purchase Orders , 
Invoices, Summaries, Post Income and 
will Sort by 10 fields . 

$100.00 

INVENTORY CONTROL 8K 

CASSETTE VERSION INCLUDES: 
Purchase Order program and Printing 
functions . 

$ 39.00 

GENERAL LEDGER 

DISK VERSION INCLUDES: The total 
functions of the Inventory Control pro­
grams plus; Accounts Payable , Notes 
Payable, Purchases, Expenses, it also 
issues complete Reports, Statements 
and Summaries. 

$350.00 

Instruction Manual $10.00 refundable 
with purchase. 

MICRO COMPUTER 

INDUSTRIES, LTD. 


1520 East Mulberry Suite 240 
Fort Collins , Colorado 80524 

1-303-221-1955 

COPYRIGHT 1980 
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58 PRINT#l5 ," B-P :"6; BP:GOSUB35 
59 PRINT#6,A$(I);MS;:GOSUB35 : PRINTI ; A$(I); 

...,T;S;BP 
60 PA(I)=BP:TA(I)=T:SA(I)=S 
61 BP=BP+LEN(A$(I))+l 
62 IF(LEN(A$(I+l))+l+BP) >255THEN67 
63 I=I+l 
64 IFI <=YTHEN58 
65 PRINT#l5, 11 U2 :" 6;l ; T;S:GOSUB35 
66 CLOSE6 : GOT072 
67 PRINT #l5,"U2:"6;l;T;S:GOSUB 35 
68 I=I+l 
69 IFI <=YTHEN50 
70 CLOSE6 
71 REM : OUTPUT KEY FILE , OVERWRITING OLD ..., 

·KEY FILE IF NECESSARY 
72 OPEN7,8,7, " @1: 11 +LEFT$(A$(l )+ SP$, 

•l0)+" . KEY01,S , W11 : GOSUB35 
73 PRINT#7 , NLS ; M$ ;:GOSUB35 
74 FORI=lTONLS 
75 PRINT#7,TA(I) ;M$ ; SA(I) ; M$;PA(I) ;M $ ; : 

·GOSUB35 
76 NEXTI 
77 CLOSE7:GOSUB35 
7 8 REM: EX IT PROGRAM 
79 PRINT "SHUT DOWN?" ; :GOSUB33 
80 IFS$="N"GOT022 
81 CLOSE6:CLOSE7 : CLOSE15:END 
82 REM : 
83 PRINT"LREAD KEYS AND FILE FROM DISK" 
84 IFMK00THEN87 
85 PRINT 11 INSERT DISK IN LEFT DRIVE & TYPE ..., 

-iG0 11 
; :GOSUB33 

86 PRINT#l5 , II Il ": MK=l 
87 OPEN7,8,7, 11 l: 11 +LEFT$(A$(l)+SP$, 

·10)+".KEY01,S,R":GOSUB35 
88 INPUT #7,NLS:RS=ST:GOSUB35 
89 PRINT"tNLS= "; NLS 
90 PRINT" # TR SE BP" 
91 FORI=lTONLS 
92 INPUT#7,TA(I) , SA(I),PA(I) : RS=ST :GOSUB35 
93 PRINTI;TA(I) ;SA(I) ;PA(I) 
94 NEXTI 
95 CLOSE7 : GOSUB108 
96 REM : READ FILE 
97 OPEN6,8,6," l ":GOSUB35 
98 FORI=lTONLS 
99 PRINTl15 , 11 Ul: 11 6; 1; TA (I); SA (I) :GOSUB35 
100 PRINTl15, 11 B- P : 11 6;PA(I) 
101 GOSUB3 5 
102 INPUT#6 , A$(I) : GOSUB35 
10 3 IFTA(I)=0THEN106 
104 PRINTI;A$(I) 
105 NEXTI 
106 CLOSE6:GOSUB108 
107 GOT022 
108 FORI=lT01000:NEXTI:RETURN:REM : 

DELAY LOOP 
109 REM : TYPE ROUTINE 
110 PRINT"L ENGTH OF LINE (MAXIMUM=80) 11 

;: 

...,z 9 $= " 80 II: GOSUBll 9 : LL= VAL (IN$) 
111 PRINT"fiLTYPE NEW LINES";CHR$(13);"(TY~ 

...,£ ' STOP' TO STOP)) 11 :PRINTSP$ 
112 D=NLS : IFD> =5THENF=D- 4 : GOSUB135 :GOT0114 
113 F=l:GOSUB135 
114 PRINTNLS+l;CHR$(13);"l";TAB(4) 
115 GOSUB119:IFI N$ = 11 STOP 11 THEN22 
116 A$(NLS+l)=IN$ 
117 NLS=NLS+l:GOTOlll 
118 REM: BULLET- PROOF INPUT 
1 19 IN$="" : IFZ9$<> 11 "TH ENPRINT"? ";Z9$;: 

...,POKE167,0:IN$= Z9 $:Z9$= "":GOT0121 
120 PRINT"? ";:POKE167,0 
121 GETZ$ : IFZ$=""THEN121 

122 IFZ$=CHR$(13)THENPRINT" ": POKE167 , l: 
...,RETURN 

123 IFZ$=CHR$(20)THENONSGN(LEN(IN$))+1GOTO 
...,1 21 , 127 

124 PRINTZ$;:IN$=IN$+Z$ 
125 IF LEN(IN$)>LLTHENGOSUB128 : PRINT " ": 

...,POKE167 ,l: RETURN 
126 GOT0121 
127 PRINTZ$; : IN$=MID$(IN$,l,L EN(IN$) -l): 

0 GOT0121 
128 FORZ9=LEN(IN$)T01STEP-l 
129 IFMID$(IN$ , Z9 ,l ) O " "THEN1 33 
130 Z9$=RIGHT$(IN$ , LEN(IN$)-Z9) 
131 I N$= LEFT$(IN$ , Z9-l) 
132 Z9=1 
133 NEXTZ9:RETURN 
134 REM : SCREEN DISPLAY 
135 FORI=FTOD:PRINTI;TAB(6 ) ; AS( ! ) : NEXT! : 

·RETURN 
READY . 

ATTENTION 
COMMODORE 

DISK OWNERS 

Ne er sort another disk file ! 

With Creati»e oft wa re's ISAM fi le handling routine, your fil es 
a re a lway maintained in sorted order. 2K by te~ of assem bl y 
language rnhro utines a llow you to : 

• CREATE a new ISA~! file 
• OPEN on ex i tin ~ fil e 
• READ kc and data frum filt · 
• WRITE kev and dat a lo fil<· 
• READNEXT kc~ a nd data from fi le 
• DELETE key anrl data from fil e· 
• CLO E fil 
• S PPORTS up to 5 open I "AM f iles "im ulta neously 

A\'ailablu for 161\ or 32K CB~I t"o mpul<rs and 2040 d i•k unit• 

S99.95 + ~2 . so •hipp ing 

oon to he nail•blc for I.BM 801 6 and 8032 compute r< with 8050 cli •k 
dri\'e, ~lanual a•uilob le cpa ratel) for 51 5.00 

Crealiue Software 
P.O. BOX 4030, MOUNTAIN VIEW, CA 94040 
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CBM CERTIFIED DOWNEY, CA. 
(213) 923-9361 

29 years 
Serving Computer Centers 

commodore 

$0LID GOLD $0FTWARE® 

DES 's own - 2 years preparation! Writing, 


testing and updating to be sure our software 

deserves this !able. 


• 	 FULL ACCT. PACKAGE .... . . . .... $1600 .00 
ACC / SYS GA 104 (32K) 9 DISKS 

For accountants & small businesses 
(Sold loco l/y only fo r no.,·-to gi"e customer full support) 

• 	 LAWYERS Package #I (32KJ Di sk . . . $1200.00 
63 Attorney s. 5200 clients (200 matters ea) 

Pre/r'm & Final Statements, Aging. Mgmt Rpts 
• CHEMISTRY PROFILE (16K) .... ... $350.00 

A blood analysis program that y r'elds a diag11osis 
based on 29 blood tests (high-11 o rm<il-low) 

• MLS (3 2K min.) D isk .... .. .......... $1200.00 

( Property al'ail. sold. by city & zone. mg'mt 

analyst rpts. buyer & seller rpts. etc.) 

"GOLD PLATED $0FTWARE®" 
SPORTS 

• HOCKEY #I (Disk) . .. ............ .. . $29 .95 

Co mpiler fo r hockey sta tis tics- excellent fo r team a nd 

leag ue managers. (When tested 011 a 17 team league 


SAVED 20 hours a week of record keeping) 

• BAS E BALL# I (see H ockey) ( D isk) ..... $29.95 


BUSINESS 

• MAILING LIST 1.0 ( 16 K min .) ..... . . .. $29.95 


Mai11wi11s file and printout 
• MAILING LIST 2.0 ( 16K min. ) ..... .. .. $49.95 

MfJre po"oerfril plus file m erging 
• SUPER LIST (BK min.) ........... .. . . . $19 .95 


(Adl'anced listing features) 
• CALEN D A R ( K min .) ................ $19 .95 


( Perpetual ca lendar "·ith printout) 
• PHONE MAIL SYSTEM ( 16K min .) .. . . $49 .95 

C BM Prin ter (Word processi11g plus phone buuk) 

EDUCATIONAL 
• FLAS H CARDS ( 16K min. I . ... . .. .... $24.95 

Multi "user input" qui: - g reat study aid 
• MATHEMATICS (8 K min) . . ... $7 95 ca 

A) Add BJ S 11 bt CJ ,\1ulti DJ Dii· 
• "B RA N DI'S SPELLING BEE"(8K min) . SY 9 


(S PE RB Aid Pre-School - .11dJ 

• VIS UAL PE RCE PTION (8 K min) . . S7 95 


Shapes & Si:es 
• CON SONA T BL EN DS (8 K min ) S7 9· 

l /e 11er ·orind combinations 
• C OUNTINGlto9 (8 Kmi n) , $745 

l 'isual - tu/Oriol 

GAMES 


• MAY 194 1 i K min J S2.J •r 

Simulati>d tra ck in• & sinking of th e B is mar,·k 

• SIMON 18 K min I . . . . . .... 57 .95 
DuplicateJ the 111ir11hers & rn1111d.1 selec!ed 

• G ESS?? (R K m111 I . . S7 .95 
Full 1:rof'l11c 101111d. )!U <'lll ll)! game* "The 1-·111 est S 11f111 are C re" 111 tire ll 'ur/1/" * 

l\ 11"l' R1chtl' r N nm1 & Brad H an,cnm S' El!.a \ l'" 
D:I\ 1d Schu an1 Donna Sd1licpcr Bob.Joh ns. n 

Da'l' Lundberg. 1urat K a l1n~apral-_ ll cnr~ Kl uka 

SUPPLIES 
iWE PU.N. WJTI-l OUR PRICES. TO CORNER THE MARKET I' 
DISKETTES (FLOPPIES) 


BASF (5'1<" & 8") ..... . .. ........... .. $2 .90 ea. 

MEMOREX (5 11< " & 8" ) ... ....... .. . ... 2.90 ea. 

WABASH ( 8" ) . ....... . . ...... .. . . , .... 2.65 ea. 

DYSAN (5V." & 8" ) .. . ... ...... ..... , .. 4.90 ea . 


CASSETTES (Digital & Audio) 
BASF ...... ... .... .... (C30 - .90¢ ; C60 - $1 .20; 


C90 - $1.50: Cl20 - Sl.75) 

KEYLIN E (Digital Only) ..... ... ... ....... $5 .75 


RIBBONS 

CENTRON ICS 


10 1 &301 ...... . . .. ....... . . . ......... $6 . 15 
TALLY (2 100 & 2200) .. .... .... .......... $3 .95 
DIABLO 

Hy T ype I .... ............... . .... $4 .00 & up 

H y T ype 11. .... .. . . . ....... . . ..... $5 .00 & up 


TELETYP E # 2. #13 (use on CBMJ....... . $2.95 

QUME . . ...... . ........... . . . ........... $3 .95 

PRlNTRO N IC S .... .. .... .... .. . .. ..... $ 10.25 

D EC LA30 - S4 .25 I LA1 80 ... ...... .. .... $5.25 


PRINTER PAPER ( v us for case prices) 
9 "i x 11 (pe rfs to 8"2 x 11 ) 500 shts ... ..... $7 .95 

14 1 x 11 500 sh ts . . . . . . . . . . . . . . . . . .. . $9 .95 

Your Complete 

Computer Center 

-SEND FO R DESC RIPTI VE BROCH URES ­

ALL AVAILABLE ENGLISH / ARABIC 

'lDE DATA EQUIPMENT SUPPLY CORP. 
: S 8315 Firestone Blvd ., Downey, CA 90241 

i (213) 923-9361 
: 
' 

PAYM ENT ( alif Resident' add 6~> Sales Tax) 

D C H ECK # ----- ­

0 VISA 

D MASTERC HARGE Exp. Date ___ _ 

Acct. # --------- ­

Name 


Address 

City 
________ Zip ____ _State 
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Flexible GET 
for the Pet 
Elizabeth Deal 
Malver , Po. 
This arti ' le describe a few ways to a hieve a flexib le 
GET routine that includ s a fli ckering cursor, possi­
ble use of cursor keys other than left o r delet and 
disabling of the Pet s quote mode, whi h is us f ul in 
several other applicat ions . 

The conceptual probl em of substituting GET for 
I PUT has been solved by P ' l u e r · most recentl y 
by Mr. Bruey (Comput #3) and Mr. Greenberg 
(Compute #4). It is a good idea to read those two ar­
ticles before using GET. It is essential to use input 
edit routines for any math application a outlined by 

Ir. Bruey. 
The program pr ·scnt -·d he re is a simple one . 

REM lines describe how 10 xpand it for a more 
complex use. It uses cursor left to m ake corrections 
and it pe rmits all ASCII characters that are printa ble 
lo be in a string in a non-graphic form . 1 he program 
does not u ·e the delete key, fir it can disturb infi r­
mation alread. on the sere n . Which other cur or 
keys are permitted lo work and which if any, ar 
permitted to become part of a string d pend on ap­
plication . In some ituations it may bed irablc 10 

permit the return key and cursor down to bee me 
part of a string - for instance in a multi-line input 
or in input in a tabu lar form . Those dec isions are 
put around line 360. The in struction s in REM lines 
how how to avoid pa sing th beginning of a iring 

with the ·ur or go ing back or up and how to signal 
the end of input by a return key at th logical end of 
the string. 

The program u es severa l pointer that th e P et 
updates with each PRINT fo r its own u ·c. T hes · 
pointers locate the cursor on the screen. The point rs 
are in loca tions 196-198 in th e new P !. Line 760 of 
the program shows an untested conver ion for the old 
P t. I t is by use of th e valu s of th s pointers that 
we keep th cursor within cl ·ired limit ·. Comparison 
of th e starting position , GS , with th current po i­
tion, GP , can be performed in var iou ways d p nd­
ing on what sort of input one needs . 

The same point er is used to flick er the curso r 
during th e tim e th e Pet i wa iting for input. Lin· 
390 and 400 show how it i done. (Line 400 ' how 
an addit ional poke, more about it later) . EXCLU­
SIVE-OR operat ion on the cont enr of the position 
under the cursor with 128 do ne twice p rforms th 
necessary r versa ls. In cas you provicl ' no prompts 
to the user , a harmlc s PRI T"" is in this r utine 
to flash the first position before the fir ·t chara t r 
comes in . The advantage of using a m e thod similar 
to the on, Pct us s becom ·s obvious when one pe r­

mit ursor control s to enter the strings. In such 
situation cursor-1 ·f't , for ins tance will ri de ove r th e 
string , fla ·hing each character it encounters. 

At this point we are about even \ ith the TN -
p T ta tem ent. GET can do what 1 P T ca n do . 
Wear a bit better o ff in that we can go up a ncl 
down with our fake curso r . We wil l be much b 'lle r 
off when we disabl e Pet s quote mode with 
POKE205,0. Pet keeps track of an opt·n quote in 
location 205 and causes s vtra l graphic -ha ractcrs to 
b print ·d when you wan t to quot' som ·thing in 
reverse o r use cur ·or key . Pe t a lso mak it ve ry dif­
ficu lt to q uote a quote . POKE 205 0 ·oh-cs thcs 
problem ·. Ther is one res tri ct io n , howe\·e r . Th e 
string mu ·t be print ' don the · rcen unc character at 
a tim · , as in line 290 . It a lso must be i11 pu1 fron1 
ta pe u ing a GET# statement (sec lin es 70-700). 
Printing a string one character at a ri m, soh·cs 
a noth e r string wo rk probl em-that of trings cont a in­
ing comma or colon. At thi s point a strin[{ ca n con­
ta in a n ything, which INI T ca nno t mat ·h. 

POKE 205.0 and printing one cha raete r at a 
time a r \·al uabl tools in app licat ions mhcr than 
GET. For example, o ne ca n ha \' ' a very decent 
screen im age sa · a n I print back routint · that 
dupli cat ~ s every ha ractc r in the leas t <IJll<JU nt or tuµc 
or di sk space . 

170 REM === !NIT FOR GET ROUTINE======= 
180 GX=255 : G0=0 : Gl=l : G2=40 : G7=12 8 :G 8= 256: 

..,G4=196 : GS=l97 : G6=198:GQ= 20 5 
190 GH=l9 : GL=GH+G7:GD=l7:GT=GD+G7 :G E= 29 : 

•GV=GE+G7:GU=20 : GM=G U+G7 
200 GR=l3 : G=0 : GA=0 : GS=0:GP=0 : GF= 0 
210 REM ===MAIN PRG- ILLUSTRATION==== == 
220 PRINT"TYPE 'XX ' TO QUIT OR A STRING + .., 

•RETURN " :PRINT:PRINT"FOR I NSTANCE " 
230 E$=CHR$(34)+"r.RVS_IN QUOTESr"+CHR$(34) 

..,+CHR$(44)+ " COLON "+CHR$(58)+" COMMA " 
240 E$=E$+CHR$(44)+ " QUOTE"+CHR $ ( 34 )+ " ** " : 

.., FORJ=lTOLEN(E$) : PRINTMID$( E$ , J,l) ; 
250 POKE205 , 0:NEXT : PRINT 
260 . 
270 L=GX : GOSUB310 : IFGG$= "XX " THENEND 
280 LL=LEN(GG$) :IFLL >LTHENPRINT:P RINT "TOO .., 

•LONG":GOT0270 
290 PRINT : FORJ=lTOLL : PRINTMID$(GG $ ,J , l) ;: 

..,po KE 2 05 , 0 : NEXT : PRINT : PRINT:GOT0270 
300 REM ====GET ROUTINE========= === == 
310 GG$=" " : PRINT" "; : GOSUB390 :GS=G P 
320 GETG$:IFG$=""THENGOSUB390 : GOT0320 
330 GA=ASC(G$) : IFGA=GRANDGP >GSGOT0 380 
340 IFGA=GHORGA=GDORGA=GLOR(GA=GT ) ORGA=GEO 

·RGA=G UORGA=GMORGA=GRGOT0320 
350 GP=GP-Gl*(-(GA=GV)) : IFGP <GSGOT0 320 
360 PRINTG$ ; :IFGA=GVTHENGG$=LEFT$(GG $ , 

•GP-GS) : GOT0320 
370 GG$=GG$+G$ : GOT0320 
380 RETURN 
390 GP=PEEK(G4)+G8*PEEK(GS)+PEEK( G6 ) : 

.GOSUB 400 : GOSUB400 : POKEGQ , G0 : RETURN 
400 GF=PEEK(GP) : POKEGP , (G70RGF)A D( NOT(G7A 

•NDGF)) : RETURN 
410 REM======================= ==== ==== 
420 REM 
430 REM I . FLASHING CURSOR AND DISABLE 
440 REM OF QUOTE MODE IS IN THE LAST 
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450 REM 2 LINES OF THE GET RO UTINE. 
460 REM 2.CURSOR LEFT CAN BE USED TO 
4 70 REM MAKE CORRECTIONS IN INPUT 
480 REM 3. ALL OTHER CURSOR KEYS ARE 
490 REM DISABLED , BUT THE ROUTINE 
500 REM CAN BE CUSTOMIZED TO USE 
510 REM ANY ' DESIRED CURSOR KEYS LIS­
520 REM TED IN THE ! NIT SECT ION 
530 REM GS = STARTING CURSOR POS 
540 REM GP = PRESENT CURSOR POS 
550 REM 4.FOR CURSOR LEFT OR DEL ETE: 
560 REM STAY IN GET LOOP IF GP-l <GS 
5 70 REM 5.FOR CURSOR UP : STAY IN GET 
580 REM LOOP IF GP-40 <GS 
590 REM CURSOR MUST COME DOWN TO THE 
600 REM LAST CHARACTER ON THE LAST 
610 REM LINE IF IT WAS ABOVE IT, OR 
62 0 REM SOME I NFO WILL BE LOST 
630 REM 6 . YOU MAY USE QUOTES, RVS , 
640 REM COMMA, COLON WHERE ALPHABE­
650 REM TIC INFO IS PERMITTED 
660 REM 
670 REM 7.TO TAPE : PRINT#FF ,GG$ 
680 REM FROM TAPE : 
690 REM 2 GET#FF , V$ :CHECK STATUS: 
700 REM 4 PRINT V$ ;: POKE205,0:GOT02 
710 REM 
720 REM 8 . FOR OLD ROMS+SMALL KEYBOARD 
730 REM SUBSTITUTE TH ESE VALUES IN 
740 REM THE lST LINE (NOT TESTED ! ) 
750 REM 
760 REM G4=224:G5 =2 25:G6=2 26 :GQ=2 34 
770 REM 
78 0 REM============================== 

Money Back Guarantee 

~-Dealer Inquiries Welcome 

New 248-page book Includes all the former TIS workbooks 
except " PET Graphics." Provides lnlormatlon for both RO Ms and 
a comprehensive Index. Only $14.95. 

Also lrom TI S 

WB-3 PET Graphics $4.95 

Software products on cassette or floppy disk with complete Instruction 
manual. Each $24 .95 (cassette). $29.95 (diskette) . 

TIS 

SW-1 MAIL B malling list system 
SW-2 CHECKBOOK record 
SW·3 ACCOUNTS keep tracK of who owes you how much 
SW-4 MEDIT create and maintain date files 
SW-5 CALENDAR appointments, meetings at-a-glance 

P.O . Box 921 , Dept. C 
Los Alamos, NM 87544 

Add $2 (SS foreign orders) 
shipping ond handling 

PET and CBM are trademarl\s ol Commoaore Business Mac1'1nos 

SPECIAL INTRODUCTION 

ONLY 9 9.9 5 
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from 

OPTIMIZED DATA SYSTEMS! 
- SOFTWARE ­

(Prices inc lude Sh ipping) 

• 	 WORD PROCESSOR (PS-001) ... $16.95 
Makes documents a snap 

• 	 MAILING LIST (PS-002) . . . .. ... $16.95 
Throw away your address book 

• 	 SPACE EATER (PS-003) . . . . ..... $7.95 
Gobbles spaces in BASIC programs 

• 	 CATALOG (PS-004) ......... .. . $16.95 
File stamp/coin collections 

• 	 SATELLITE TRACKER (PS-005) . $24.95 
Tracks OSCAR Ham Satellite 

• MORSE CODE KEVER (PS-006) .. $14.95 
Sends code for real or practice 

- HARDWARE ­
( •Shipping $ 1.50 per order) 

• 2114 RAM ADAPTER 
Replaces 	 up to 8-6550s w/2114s (See COMPUTE #>:., 
p . 81) 

PHB-001 Bare PCB ..... ... ... .. . $8.95• 
PHK-001 Kit ..•. .• ......•.....$13.95 ' 

(PCB & Parts for two 2114 ~only) 
PH-001 Assembled .. . ..... . .. - . . $ 24.95 ' 

(Assembled Kit with one 2114 IC) 
PH-001$ Assembled . .. ..... . . . .•$22.95" 

(Assembled with eight 2114 sockets) 

WR ITE FOR DETAILS - NOW! 
OPTIMIZED DATA SYSTEMS 
P.O. Box 595 , Placentia, CA 92670 

IP ET Is a trademarto; oi Commodore: Busin~s Machines) 

http:HANDSH,\l<!.NG
http:r;.~OA.RO
http:SU'"'L:.EO
http:iorr~.;.RE
http:J.OCitE.iS
http:illfCO.FAC'.NG
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ROM·antic 
thoughts 
Jim Butterfield, Toronto 

H erc comes ano th er RO I se t or two from Commo­
dore, a nd on e again th · user will need to ta ke th, 
decision: ·hould he upgrade? 

It s a tough qu est ion . If he docs . it will cost 
mone " and ome of hi programs may cca ·e to work 
until th have been modifi ' d. If he do· n ' t, he' ll 
be left b hind and won ' t have access to some of th ' 
new goodies. 

Bas ic programs will, as always, remain compati ­
bl e, so long as they don 't bristle with ob. cure 
PEE Ks a nd POK E . l a hi n langua .T it se lf doe n ' t 
change, bu t program which u e routin es built inro 
the ROMs wi ll need changin g since th e routines will 
have moved to new loca tions. Some comm ercial 
machin language programs will surv ive tra nsfer to 
new ROM " bu t many won ' t. 

A more subtle problem creeps in . A · the m achin e 
is enh a nced, programs will sta rt to use the new 
built-in features, and users may find themselves having 
to retro-co nvert these so th a t they will run on older 
sys tems . A om ma nd such as DOPE is conveni nt 
a nd compact , but users who haven ' t com erted up will 
have to translate this to the a ppropri a te OPE 1,8 ,3 ... 
command . N w di sk features will be particularly 
noticeable for th is. N ew sys tems for exampl e, won ' t 
need to initia li ze di . k and will offe r v -ry simpl e di sk 
error ch eki ng; old r y ·t m. wi ll need tu add extra 
codin g co do these. Some new d isk feat ure such as 
APPE Dor R elati ve files ha ,·e no co unt erpart on th e 
old systems. 

Some terminology 

Commodore are currentl y referring to ROM sets by 
means of a numbering s h ·me . They tran la te 
roughly as foll ws: 
Basic 1.0 Original ROM , as fitt ed in the early 4K 

a nd SK PET '. ot good for di sk 1/0; 
a rrays limited to 256 elemen ts; cas ette ta pe 
fil s a little awkward. 

Basic 2.0 Upgrade ROM , fitt ed on mor recenc 
machin es. Garbag colle ·tion still a prob! m . 
K eyboard/disk interface ra ther clumsy . 
Built-in Machine Language Monitor. Lin e­
feed output to IEEE a minor problem. 

Basic 4.0 New ROM, curr ntl y be in g rel eased. Disk 
commands built int o Basic. Garbage coll c­
ti on fast, and Lin efeed prob! ·m elimin a ted . 
Uses more ROM space. Ava il able for both 

40- and 80-column machin es, but not for 
ori gin al PET 8K hardware. 

Basic 5.0 Business ROM not yet relcas ·d . Rum ou red 
to ha\ e man y Ba ic enha ncenll'n ts includin g 
h igh-prec isio 11 dec im al a rith n1 <' l ic. 

Bas ic 2.0 a nd 4.0 have alt ern a te ve rsions fo r the two 

types of keyboard -- g rap hics o r busi11c. s. 


D isk systems: 

Dos 1.0 Original 2040 disk system. I I ITlALIZ E 


·omm and needed ; REN AME som •times 
doesn't wo rk . 

DOS 2.0 	New system , currently being re leased. 
I · rTIALIZ E not needed but allnwed. R ela· 
tive fil es and APP E D comma nd implc­
m nt cl. Fast BACK UP com man I. Can be 
r trofitted to ea rl y 2040 un it ·. Th e new 
8050 disk sys tem wi ll have cha racteristics 
sim il ar to DOS 2.0. 

Printer RO sys tems ha" n 't se ttl ed clow n y> t. 
There are two sys tems ava il able , but bot h have minor 
problems ; a third is rumoured . 

Upgrading: th e Options 

Users who still have Bas i · 1.0 should up rrade, a t leas t 
to Bas i 2.0 . There a rc to ma ny good thi11 rs 
avail able. 

The origin al 8K ma ·hin es cannot I readil y up­
graded beyond Basic 2.0· the ir ha rdwa re won ' t support 
Bas ic 4.0 . 

lt 's not n cessa ry to upgrade both Basic a nd D 
ROM a t th e ame tim , but it s probably a good 
idea. Bas i 4.0 and DOS 2.0 work ha rmu11iousl y 
together . 

Switch to Ba ic 4.0 if you need a n y of th e 
fo ll ow in g: 

--to be up to date with th e lates t software: 
-- to eliminate garbage co ll ection delay.; 
--to a llow inexperienced users to use th e disk 

with more na tura l Engli sh-like ·ommands. 
Sw itch to DOS 2.0 if yo u want to takt · adva nt age 

of the new APPEND f' a turc or th e po wl'rful rela ti v 

fil e structure. 


Summary 


If you still have o ri gin a l ROMs (t he unt>s that say*** 

COMMODORE BASf *** upon pt1wcr-up), plan w 

upgracl . 


It 's your option as to wh ether you want to sw itch 
to Bas ic 4.0 a nd DOS 2.0. If you like th e new 
features, go a head . But you ' ll st ill have a good, 
scn ·i cabl ys t ·m if yo u stay with upgradt· ROM 
(Basic 2.0). 

Upgrading the disk file can be treated as a 
separate question . The original unit is cxct:l lent for 
program sav in g a nd I adin g. But if yo u pla n to do a 
lot of work with da ta fil es , the new f\- a(u !T~ of 
DOS 2.0 a n look v· ry a ttract ive . 

It' s you r choice. 
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PET,AIM,SYM,KIM OWNERS ~--==~ 
"Ticed ol wailing lac youc ca.,e lle ? I [p)rc:!~ISK I I 
· want vmatile , inexp n' ive expa n, ion? [!::; u..I • 

·Want IBM fl oppy di sk compa tibility? 


THE IBM COMPATIBLE FLOPPY DISK 
SYSTEM WITH 5114" or 8" DRIVES 
·want professiona l, sophisticated file handling? 

"Want consistant, reliable operation? 

"Want simple, easy -to -use disk syntax? 
 CRS/PDOS 

A NEW SOPHISTICATED DISK 

OPERATING SYSTEM 


CRS/ASM·want a compatib e disk -based Edito r/Assembler? 

NEW PET OWNERS 

PEDISK IS AVAILABLE FOR NEW PETS TOO! 

AIM,SYM,KIM OWNERS 

PEDISK ADAPTOR IS NOW AVAILABLE! 

PEDISK PACKAGE 1 . .... .. ... . . . . .... . .. . . $799.95 EXSl 00 DISK CONTROLLER BOARD .. .. . .. .. . $49.95 
5" DISK SYSTEM, C ASE AND POWER SUPPLY BARE BO ARD 

PEDISK PACKAGE 2 .. . . . . . .. .. . . . . .. . .... $895.00 EXSJOO DISK CONTROLLER KIT . .. . ..... . . . . $225 .00 
5" DISK SYSTEM . SIOO C ARD C AGE, C ASE AND PO WER SUPPLY AIM,SYM ,KIM ADAPTOR KIT . . .. ...... . . .... $25 .00 
PEDISK PACKAGE 2A . .... . .... . .. . . . .... . $495 .00 CRS/PDOS SOFTWARE SYSTEM . . ... . . . . . .. .$75.00 
ADDITIONAL 5" DISK DRIV E, C ASE AN D POWER SU PPLY SPECIFY O LD OR NEW ROMS. MEMO RY SIZE BK, l 6K, 32K 

PEDISK PACKAGE 4 .. .. .. ... . ... . ...... .. $1495 .00 CRS/ASM EDITOR/ ASSEMBLER .. . ....... ... $150.00 

B" DISK SYSTEM , SIOO C ARD C AG E, C ASE A ND PO WER -SUPPLY SOFTWARE AVAILABLE ON LY FOR EXSlOO, PEDISK OWNERS 

*NEED MORE ROM ROOM? 
Toolkit and Word Pro II occupy the same rom space 
in your PET! No problem for Spacemaker. Simply 
instal l both in the Spacemake r and switc h bac k and 
forth . Add Use r 1/0 and you can swi tch unde r soft -

SPACEMAKER .. . . .. .... . . . . ... . ... .. .. . . $29.00 

USER 1/0 ... .. . . . ... ... .. . . .. . . .. .... ... $12 .95 

CA BLE ASSEMBLY AND SOFTWARE ON COMMODOR E OR 

PEDISK DISK 


ROM DRIVER ........ .. .. . ......... . . . .. . $39.00 

PORT CONTROL BOARD WITH SOFTWARE LISTlNG 

ROM I/O . . . .... . .... ....... . . . . .. . . .. .. .. $9.95 

ROM DRIVER SOFTWARE 0. COMMODORE OR PEDISK DISK. 

SEE YOUR LOCAL DEALER OR CONTACT: 

The Spacemaker 
ware control from the user port. User port occupied ­
then g e t Romdriver, a built-in switch control port. 
Spacemake r can grow as your switching problems do. 
Don't get caught behind in the ROM RACE. 

MICROTECH 

P.O. Box 102 


Langhorne, PA 19047 

215-757-0284 


PEDISK, Spacemaker is a trademark of CGRS Microtech 

Pet, Kim is a trademark of Commodore 

A im is a trademark of Rockwell 

SYM is a trademark of Synertek 

Toolki 1s a trademark of Palo A lto KS. 
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Converting 
ASCII Files to 
PET BASIC 
HaNey B. Herman 
Chemistry Department 
University of North Carolina a 
Greensboro 
Greensboro. North Carol ina 27Lll2 
Recentl y I have been experimenting with a program 
(not discussed here) which makes PET into a ter­
minal (CompuMart TIC 2001 terminal option) which 
can communicate with remote computers. Normally, 
the characters th at are received by the PET, when 
acting as a terminal , are displayed on the screen . I 
modified the program to optionally save the 
characters (ASCII Code) to a reserved area in high 
memory (approximately decimal 8192 an d above) . 
Ob iously, this program required memory in this 
area and will need to be modified for an unexpanded 
8K PET . The question one might ask is, " What can 
I do with an ASCII file in high memory?". This ar­
ticle is intended to answer that ques tion . 

Commodore's PET is not the first om puter I 
have worked with and I suspect the sam may be 
true for many readers. I have spent many hours 
developing BASIC programs on remote computers 
for use with my research and in my teachi ng. It 
would be advantageou if I could also use these pro­
grams (suitably modified) on the PET. I have no 
strong desire to retype all these programs again. If I 
could convert th e ASCII fil e of a program listing 
made by a terminal program into a PET BASIC pro­
gram it would save immense amounts of work. Any 
minor changes could then be done with the screen 
editor. 

The program called ASCII shown in the figure , 
converts ASCII fil es in hi gh memory into BASIC 
programs . It is intended for use with expanded PETs 
with " old " ROMs . The POKE locations in state­
ment number 63290 , 525-527-528, need to be chang­
ed to 158-623-624 for "new" ROMs . The program 
uses the dyn am ic keyboard idea of Mike Lauder (see 
Best of PET Gazette). It writes two lines on the 
screen and puts two carriage returns in the keystroke 
buffer. The first line is a BASIC statement taken 
from part of a program listing saved in high memory 
by the terminal program . The second line is an im­
mediate mode statement whi ch restore a memory 
position counter and jumps back into the main pro­
gram again. It is necessary to remember the current 
position in high memory because all variables were 

set to zero after the previous step. Th is i true 
whenever a new BASIC statement is added to a pro­
gram , as in this case . All the new BASIC sta tements 
are added to the front of the main program which 
was purposely written with very large statement 
numbers. At the conclusion of this program, the 
statements belonging to the ASCII program can be 
deleted by hand or with The Programmer's BASIC 
Toolkit. 

The ASCII program ca n b used to do a minor 
amount of editing "on the fly '. Some of my original 
programs were don e on a computer which uses '#' 
instead of ' < > ' and I included a conversion in 
statement 63180 . Al o '[' and ' )' were used in pl ace 
of'(' and ' ) , in some places and this conver ion is 
done in statemen ts 63 160 and 63 170. I al o removed 
' 7 (be! character) from the programs. Besides giving 
a syntax error later when run on a PET program , 
the inclusion of ' 7 occasionall y caused lines to be 
over 80 characters long. T his stopped th · A C II pro­
gram with a syntax error wh ich then had LO be 
manually restarted . All these programmed ed iting 
changes saved a lot of manual ed iting late r . 

The end of my ASCII fil es is signified by th e 
ASCil character 4, otherwise th e progr m might 
continue indefinitely, adding unwanted BA ' IC 
statements, or garbage . This check is done in state­
ment 63200. It should reach this point and stop if 
each line begins with a number, is less tha n 80 
charact rs long and the coun ter in statement 630 70 
is posi tioned to the beginning of the ASCII listing in 
high memory . Conversion to PET syntax if re­
quired , would begin here. 

I have used the ASCII program to convert very 
large ASCII files to PET program . The sam pro­
gram should be useful when I acquire CP/M ASCII 
files on 5-1/4" diskettes. The disk and operating 
system which I am using (PEDISK and W ilserv Soft­
ware) can read CP/M files , and the ASCII program 
di scussed her , will convert th em to PET B SIC 
program . 

63000 REM PROGRAM CONVERTS AN ASC II FILE .., 
-.IN 

63010 REM HIGH MEMORY TO A PET BASIC .., 
-.PROGRAM 

63020 REM HIGH MEMORY BEGINS AT $2017 (8215 
.., DEC) 

63030 REM 
6304 0 REM HARVEY B. HERMAN 
63050 REM 
63060 REM I IS MEMORY COUNTER 
6307 0 I =8215 
63080 REM THROW AWAY FIRST LINE 
63090 A=PEEK(I) :IFA <> l3TH ENI=I+l: GOT063090 
63100 PRINT "fittt" 
63110 I=I+ l 
63120 REM NEXT CHARACTER FROM ON flIGH 
63130 A=PEEK(I) 
63140 REM REPLAC E [ & ] WITH ( & 
63150 REM REPLAC E # WITH <> 
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63160 	 IF A=9 1 THEN A=40 
63 17 0 	 IF A=93 THEN A=4 1 
63 1 80 	 I F A=35 THEN PRINT " <> "; :GOT06 31 1 0 
63190 	REM CHAR $04 AT END OF FILE 
63200 	 IF A=4 THEN STOP 
63210 	 REM THROW AWAY ' 7 
63220 	 IF A=39 THEN IF PEEK(I+l)=55 THEN , 

, I=I+l : GOTO 6 3110 
63230 	REM PRINT BAS I C LINE ON SCREEN . , 

, AFTER CR 
63240 	 REM PRINT NECESSARY VARIABLES AND , 

,puT CR 
63250 	 REM IN KEYSTROKE BUFFER . END PROGRAM 
63260 	 REM INCORPORATE LINE AND BEGIN AGAIN 
63270 	 PRINT CHR$(A) ; 
63280 	 IF A=l 3 THEN PRINT " I= "; I ;": GOT06 31 00 

,hlf" 
63290 IF A=l3 THEN POKE 527,13:POKE528 ,13: 

,POKE 525 , 2 : END 
6 33 00 GOT063110 © 

~ 

commodore 


Your Commodore Dealer 
in CANADA 

We stock the full line of 

PET and CBM products and accessories. 


OFF THE SHELF DELIVERY 

SOFTWARE - HARDWARE - SERVICE 

Best Book Selection In Town 


BEST BOOK SELECTION IN TOWN 


Dust Covers: Pet Cover . .... . . . .. . .. $11 .95 
Floppy Cover . . .. .. .. . . . . 9.95 
Printer Cover (old) ... . .. . . 9.95 
Prin ter Cover (new) ... . ... 9.95 

Trade-in Your Old PET For 

The Latests Models 


HOUSE oF comPLITEPiS HlL. 
368 EGLINTON AVE. W (al Avenue Rd) 

TORONTO. ONTARIO M5N 1A2 

(416) 482-4336 

IEEE-488 BUS 
SYSTEM BUILDING BLOCKS 
For Commodore PET/ CBM and other computers... 

TNW-2000 

TNW-1000 

TNW-2000 

Serial Interface: $129 
1 -''df"''... _.lt,'1 •.' n• , 

Serial Interface: $229 

TNW-2320 Dual Serial Interface: $369 
.! Jrl' is 1r"'r:1.i1 ~., 1 J11?;i11t 1 los RS-232 control hn s 

TNW-103 Telephone Modem: $389 

SOFTW:IARE PTERM:;. ,.o •<Jri 1 .1111_,.1,..s , 01,,;rPE n1oa 1errr.1nal 
1-\ Us w 1'1 l ~\\ 2• ~~1. V· 32U, or T V 1031 

SWAP: ..-.. 110 .1o-s s101agc ;,t 11 10 S rogra s :n PET 
PLUS ~.;\osi pa;;ui r coi• utetc;, memor)· ;i i once Run ! em n a \ or et 
cisl<s or1nters etc PAN: ti. soo •s 1ca a e1ec1ron1c au program 

IS" , ... 11 T ~W I 031 

~~TNW 
~\ rlUS 

Wri te or call for Information today: 

TNW Corporation 
JJ51 Hancock Slreel 
San Diego CA 92110 

(714) 225-1040 

NEW !! 

Programs for Commodore's PET ® 

•Business Research $50 
Make b e tt er dec isions w i th th is 
h igh power MBA bus iness too l. 16k . 

•Home &Small Business $15-$40 
•Addresse r •Inventory 
•Shopper •D i nner's On ! 

Each ho s a bu i l I- in printe r opt ion . 

•Games & Simulations $15ea. 
•Fur Trappe r •H ig h Sea s 
eMans ion ! •Pen t agon! •Mu seum ! 

•Education Pack $15 
High Sc hool s ampl e r w i th 
geometry . algeb r a &chem istry . 

Send for full ~g ! 

HARRY H. BRILEY 

P.O. Box 2913 
Livermore , CA 94550 

(..(15 ) ..(55-9139 
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Compactor 

Rober W B er. 
Boker Efl e prises. 
15 1ndsor Dri e. 
A CO, NJ 0 8004 
This progra111 is the resu lt or Se\'lTal cl ay . or ex­
perimenting with HA I ' pro rarn trunures and tli · 
2040 di ·k. In hon. the program \\'ill read a BA ' JC 
program that \\·a a\·ed on disk and creare a new, 
compac ted cop)' . The program will dele te a ll 
RE l arks. unnc.: T ·sary ·pace" and leading colons . 

u h or this is simil ar LO o tl1cr Uti lit y programs Cllr­
rcnrl)' avai labk. H oweve r, thi s progra m goes one 
tep funher. It combine pro rram lin es \\'hen e\'er 

po sibl · to eliminate th link. lin l' numb · r. and !in· ­
end- fl ag ovt·rlwad · n rm all)' a:s ciated \\'ith each 
line. It wi ll make a program as sma ll a po siblc, and 
mo ·t likely fa t ·r running. 

VVhil e er a1 in g rhi program . I ame aero. s a 
~ "" undocu ml'l1t ed " quirks" or Commodore BA ' JC. 
' in cc many peop l ' arc currcnLI experim nt in g- wi1h 

1he capabilities of' having programs "write" pr 1­

grams on disk, thi inform a1 ion ma y be of imer st: 

Zero Length Lines: 

ormally, it i impo ibk tn r n·at ' a zero I ' 11gtl1 
!in · u ·ing th scr en ediwr 011 the PET. By 
zero length li nt, l mean a lin e with a link , line 
number. and end-of- li ne ll ag; but no BASIC 
co m man Is o r text. lf you wer · tu type just a 
line number 11. ing the screen cdi1 r, you would 
actuallv cJckt' a line instt•a cl of l'ntering a Zl'J'O 

length .lin e. H owever. whl' n writin r a BA ' IC 
program on di k as a data lik there i nothing 
slopping you from ente ring a zero length lin e. 
But if yo u want the progra m to run , yuu can not 
have any zero length !in· · in the program. 
BA I cannot lin k th e program lines corr ct ly 
wh n \'C r there is a zero length lin e in the 
program. 

Long Lines: 

At the.: other ext reme, you ca1111ut er arc' BAS IC 
line that is longer th an 255 bytes. Aga in , u in g 
the PET. crccn ed itor you cou lc.I not create such 
a line . You a rc normall y limit l'cl to a max imum 
or 78 bytes du e tO the !in' wrapr in g character­
istic · and at lea ·t a one di git lin e number. Wh n 
writin g a BASIC program on di:k a a data 
fil , be a refu l not to er ate a lin e greater 
th a n 255 byte·. Orherw isc the program wi ll 
usua ll y no1 load l'rom th e di sk. II' it loc · loa I, 
the program will be tota ll y destroyed and 
unu s a l le. 

Printin g Long L ines: 


Herc's a 4uick comme nt pn the C:nmmoclort· 

printer . If you Ii t a prugra111 th at contain .. 

line: longer 1ha n 80 chararlt'l'S, !IH' printt'd 

li sting ma · be in curre('I. It a pp(';irs that tht' printl'r 

occasicm<i ll y S\\'itchcs ou1 ol' lisr ing nHJC.lc an cl i11 1n 

print 1111> I · when a line cxcn·cb 80 drnrant·r~. 


At rh e stari ol' the next line l' \Trything is 

ok aga in . 

Program Description 

\t\'hen running tlie Oi\ IP :TOR progra111, il1t· 
BA ' IC progra111 to be compactec.I mu st IJe on tht: 
di:kctte in enccl in clri\·e 11 0. The Ill'\\' rnmpanccl 
\·ersion will be \\Tittt·n on the di skc ltL' i11 dri\'t' # I \\'irl1 
1he ·amt· fiknan1t'. bu I \\' i Ih a ' /C: .. su l'l ix. Till' 
program wi ll r ·ad the progra111 to be co111pac1cd ;is 
a sequentia l d isk data file, and 1he lilc wi ll be 
r ad twice . 

The lirst pass chec k for li11l' nu111bn~ \\'ithin 1111· 
ubj ·n pro).{rarn that arc tlw wrg ·ts of: (~ )TO. 

GO· ' B. ur IF ... THEN .. (linl'#) sta1t·n1rnt '. \\'l1t·11 
a target lin e number is found. it is ·a\·ecl in matrix 
TL if not a ll read y. aved. A check is a lsn made !'or 
muliiplc ta rgt'I lines in ON .. COTO ;111d ON .. 

B statern ·111 s. Each targl'I li11t' will b · tlispla Tti 
on the Pl~T screen in the orcll'r l'rnnd . Thi · helps 
gi\·e SOlllC' indication of the ·ca nnin g pr >grl'SS sinn· 
it can be rathn :lo\\'. 

During ilw SL'rnncl pas ·, u1d1 lin · is copil'd, 
d ·I •t 'd. or ('O lnpauctl as apprup ri iltl'. TlrL' lirw 
number wi ll be displayed as cad1 lin e is prnccssl'l! 
Lo let you know how the prograrn is progre sing'. 
The rules IC>llP\\" cl b · the CO MP CTOR are as 
l'ollo\\' S: 

ny kacling t'<>l()ns ancl /ur spacl':i 1111 ;r li11c a n ' 
dele ted. 


A lin e that ha · only RE i l arks is cklctC'cl ii' it is 

not a uirgl't !in " The remark will b ' rC'placcd \\'itl1 

a sin gle colun if till' lin e is a wrgl'I lim· a nd mus1 

be retained. This 111ny proclutT a kadin g colon ii' 

the next lin e i: no! a targe1 lirw a11d is rnrnbinC'cl 

\\'ith this lin e. Tht: lin e cannot bt' r ·cluccd to a zeru 

length line since 13A ' IC can 1101 link a program 

cn rrcn ly wi1h a zno length lirll-. ;rs ll lL'nli1mcd 

earlier. 


ff any lin e ·o ntilins an IF ... TH E N or GOTO st< ttl ·­


ment, another lin e can not be combin t'cl with this 

line . Any lin e rnrnbinecl al'tcr tht·st• BASIC comma ncls 

\\'Ou ld nc\· ·r be exccut cl, lhu s ilw progTrt 111 wou lcl 

not function pro1 erl}' · 

Any paces wi1hin a lin e. not cnclusccl in quotes. 

are deleted. 


Any REM arks at th e end ol' a BA, ' JC li11c ar(' 

d ·I ·1ed lO the end of th· lin " 

Anything within quotes is ·op it:cl , unt (luched. II' a n 

ending quote i. missing from the lin e, one is 




PE!' ~OF1'1f'AHE 

LAS VEGAS CASINO SERIES: 
These four programs were developed both as a tutorial for those planning to visit a Casino and wanting to learn to play correctly , and as a 
means for the serious gambler to develop and thoroughly test a gambl ing 'system ' under actual Cas ino conditions. All bett ing odds and 
options available in the Cas ino of the MGM Grand Hotel in Las Vegas have been incorporated into these programs. Full screen graph ics 
have been used to show the cards bei ng dealt , the Roulette Wheel spinn ing, and the Dice being th rown in order to Increase realism and 
heighten enjoyment. 

1. 	 Casino Blackjack: 
For 1 to 5 players plus the dealer. Keeps track of winnings or losses for each player plus number of hands 
won , lost , and tied and the number of times the dealer and each player has busted . Play with 1, 2, or 4 
decks. Change decks or reshuffle at any time. Split pairs. Double Down, or place an Insurance bet. 
Full Cas ino rules and many other options . ... ........... ... _. _. ............... .. .. . ...... _... . ..... .. . . . . . . . . . . . . . . . . . . . $ 7.95 

2. 	 Casino Roulette: 
Bet on one number, two numbers, odd , even, black. etc . Watch the numbers come up as the wheel spins. 
Twelve ways to bet. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . $ 7.95 

3. 	 Casino Baccarat: 
James Bond 's favori!e game. Two games in on. Cas ino style and Blackjack style. Includes special 
features to help in develop ing a winning 'system' ........... . . . ...................... .. . .. . . . .... . ................. . ..... $ 7.95 

4. 	 Casino Craps: 
Bet the Dice to Pass or Fall Off. Bet the Hardway or Press with Double Odds. 
Ten ways to bet .. . . ... ....... . ... .... .... . ................ . . . .................. . .... .. .. ............................... $ 7.95 

5. 	 Casino Package: 
All four Casino Programs above . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • • . . . . . . . . . . . . $24.95 

STRATEGIC GAMES: 
6. 	 Backgammon: 

Play Backgammon against your PET. Excellent graphics and doubling option 
make for a fast and exciting game . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 9.95 

7. 	 SP(•) INTRUDERS: (WITH SOUND) 
Written by COMMODORE-JAPAN. Performs exactly like the popular video arcade version being played all 
over the country. Machine language graphics and sound provide hours of entertainment ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 9.95 
Please specify which ROM set your PET has. 

8. 	 Checkers: 
Play against the PET. PET plays a good, fast game according to International Checker Rules. Excellent 
graphics show the board and all checkers. Watch your PET move his man around the board. Clock shows 
elapsed time for each move . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . $ 7.95 

9. 	 Qubic-4: 
Th is is three dimensional Tic-Tac-Toe played on four, 4 x 4 boards. PET plays a fast exciting game 
choosing one of three strategies for each game... . . .. . . . . . . . . . .. .... .... . . . ... .. ...... . ................... .. .. . ......... $ 7.95 

10. 	 Go Moku: 
Ancient Chinese board game played on a 9 x 9 board . Get 5 men in a row before your PET. A different 
strategy for each game.............. . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 7.95 

11 . Othello: 
English game known as Reversi. Try to capture the PET's men before he captures yours. Play against the 
PET or against your friends. Fast and fun .... . ....... ................ ..... . ... . ... ......... ....... . . ..... . ..... . . . . . . . . . . . $ 7.95 

12. 	 Cribbage: 
An Excellent version of this favorite card game. All cards are shown using PET's excellent graphics. 
The PET plays a cool logical game difficult to beat even for the best players ...... .. ........... . .. ... .... .. ...... . . ...... . . $ 7.95 

13. Game Package: 
Any six of the above programs ..... . . . ..... .. . . ... . .... . .. . . .... .. ...... ... .. ............... . ..... _. _. ......... .... .. ... $34.95 

GUARANTEE: All programs are guaranteed to be free from errors and to load on any PET. Any defective tapes will be replaced free 
of charge. 

VISA~ 

Order From: CMS SOFTWARE, 5115 Menefee Drive, Dallas, TX 75277 
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add cl if' a no ther Jin · rn u lcl be combin ed w ith thi s 
line. ~1 hcrcforc, if a lin ·docs not conta in an IF .. 
THE o r COTO catcmcnt, a n endin g quote is 
added. 

Whe n a · Ion is found wi thi n a BA ~ l . lin e a nc.I 
not within q uo tes, the n ·x 1 no n-space cha rac te r is 
ch eked b ·lu re copying th · co lo n. lf a REM ark follows 
the colon , the colon and the rest of the line i · 
deleted. Otherw ise th e rnlon i · copied and processing 
conLin u ·s as n rmal. 

A t the e ncl f' 'ach llA IC: lin e, a chec k is m ade 
to see if' th e nex t lin e ca n be com bin ed with this 
line . Ifth re were no 1F . .. THE or COTO 
command , a nd the next line i not a target lin e, 
th e lin es arc co mbin ·cl. \ Vhen co mbinin g Jin ·s, the 
Jin · a nc.I lin e num b -r a rc di scarded, a co lon is 
w ritten, a nd th e n ext lin e i.- processed as part of 
the prev ious lin e . 

ff the ncxl li ne ca nno t b · combined with th e curre nt 
lin e, th e e ncl of' Jin fl ag i copi ed along with a 
dumm y link and th e nl'Xt Jin number . A dumm y 
link is use I to avo id excess ive pro ·css ing and working 
buffers n cee --a ry w ith calculatin g prog ram links . 
Bes ide , the link s a r a ut oma tica ll y coi-rc·ct ·d by PET 
BA I wi Ll1 th · R N or , LR commands. As a 
ta nda rd o pc rat i ng proccd u re, the new)_ crea ted pro­

gram o ut pum:d by CO JPACTOR shou ld b e load c.I 
a nd re- lin ked, the n re-Sa\' cl o n to di k . The 
program ca n be re -linked by i '.· uin g a .L R comma ncJ 
afte r b ' in g loaded. 

As m e nti on ' cl pre,·ious ly, a BAS! ' program line 
canno t exceed 255 bytes in le n g th . Ir it docs, the 
program may no t load from disk o r it may be 
to tall y unu ·cablc. T o prot 'Cl again st this, 1h · 
COM PACT R prog ram stops combinin g lin e if 
m o re than 170 byte · ha,·· he n w ri 1l ·n in a si ngle 
BASI C line. ince any normal line cannot exececJ 
78 bytes in length , thi s shou ld in ure than no 
program general cl Jin· · a r ' longer than th ' 
m axi mum len g th . 

A an l'Xa rnplc of wh at thi s progTa111 w ill do , 
I incl uded a Ii tin g of a ·ulllpacted \·c1" ion o f the 
C OMPACTO R progra111 it ·elf. Sinct' thi s program 
has man RE tlarks co mpact in g savl'S O\T r 300 
byte for a bout a 50 % saving in m e m o ry space. 
On mos! prng ra m s tl 1\' s; 1,·in gs w ill bl· 1m1d1 sm al kr. 
d e pe nc.lin g o n the programming sty le. s ic.le benclit, 
howe\Tr, is the in c rcast' in the operat in g speed of 
compallt'cl programs. I s lwulcl ,,·,1rn, tl10ugl1. that ilH' 
compani 11 g prnc ·ss can Ii\' ra1hrr s low . C:o1n pani11g 
uf thl' CO 'I PACTO R prngT;1 1n (a 61<. pn Jgra rn wi rli 
all th e RE r[a rks) ta kes about 16 minut es. But a ll 
yo u h a\"L· 10 do is tan it uff and then go get a 
mp ol' rnl'li: ·while tl11· l' ET clol' ~ thl' work! ncl 
you u ni ) h;1\ l' tu run i1 c111n· l(1r a 11} givt· 11 

prngTam! 

For thou lou /0::_1· lo / J'/Jr /11 thr' j)l"O,t!ralll. 1 '// lie ha/1/JJ' 
In /no cirlc 1 op in 011 tr1/1c al S:! mi/1. 

10 REM ********************** ***** 
20 REM * C 0 M P A C T 0 R * 
30 REM * - - ---- --- - ------ ----- * 
40 REM * BY: ROBERT BAKER * 
50 REM * * 
60 REM * BAKER ENTERPRISES * 
70 REM * 15 WINDSOR DR . * 
80 REM * ATCO, N. J . 08004 * 
90 REM ********************** **** * 
1 00 
11 0 CLR : DIM TL(l000) 
120 
130 REM **************** 
140 REM READY DISK FILES 
150 REM **************** 
160 
17 0 PRINT"fi"SPC(l5) "LCOMPACTORtt 
180 PRINT" LI NPUTf FILE IN LDRIVE #0 t 
190 PRINT "LOUTPUTf FILE IN LDR I VE #lH 
20 0 INPUT "LI NPUT FILE NAMEf" ; FL$ 
210 PRINT"fiSCANNING FILE 
220 PRINT" FOR TARGET LINES . .... ++ 
230 OPEN 15 , 8 , 15 : GOSUB 237 0 
240 OPEN 5 , 8,5 , "0 :"+FL$+ ", P , R" 
250 
260 REM ********************* *** *** 
270 REM READ LOAD ADR, LI NK & LINE# 
280 REM *************************** 
290 
300 GOS UB 2370 GOSUB 231 0 
310 GOSU B 2310 IF V+Vl =0 THEN 790 
320 GOSUB 2310 LN=Vl+(256*V ) 
330 
340 REM ************** *** **** ***** *** 
350 REM SCAN BASIC LI NES 
360 REM FOR GOTO , GOSUB & THEN TOKENS 
370 REM ***************************** 
38 0 
390 GOSUB 2330 
400 IF V=0 THEN 310 
410 IF V=l37 OR V=l41 THEN 48 0 
420 IF V<> l67 THEN 390 
430 
440 REM **************** 
450 REM GET TARGET LINE # 
460 REM **************** 
470 
480 LT=0 
490 GOS UB 2330 : IF V=32 THEN 490 
500 IF V<48 OR V>5 7 THEN 58 0 
510 LT= (l0* LT ) +VAL (C$) 
520 GOSU B 2330 : GOTO 500 
530 
540 REM ********************* *** 
550 REM CHECK IF ALL READY FOUND 
560 REM ************** ********** 
570 
580 FOR X=0 TO N 
590 IF TL(X)=LT THEN 710 
600 NEXT X 
61 0 TL(N)=LT : N=N+l 
620 PRINT LT, 
630 IF N<l000 THEN 710 
6 40 PRINTttttTOO MANY TARGET LINE S! 
650 GOTO 2430 
660 
670 REM ********************* ***** * 
68 0 REM CHECK FOR ' ON . . . GOTO/GOSUB ' 
690 REM *************************** 
700 
710 IF V=44 TH EN 480 
720 IF V<> 32 THEN 400 
730 GOSUB 2330 : GOTO 710 
74 0 
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750 REM ***************** 1490 
760 REM SORT TARGET LINES 1500 REM ************************** 
770 
780 

REM ***************** 1510 
1520 

REM 
REM 

QUOTE -
COPY TILL NEXT OR LINE END 

790 IF N<2 THEN 900 1530 REM ************************** 
800 FOR X=0 TO N-1 1540 
810 FOR Y=0 TO N-2 1550 IF V<> 34 THEN 1690 
820 
830 
840 

IF TL(Y) < TL(X) THEN 
V=TL(Y) : TL(Y)=TL(X) 
NEXT Y,X 

840 
: TL(X)=V 

1560 
1570 
1580 

PRINTl6,C$; : R=R+l 
GOSUB 2330 
IF V=34 THEN 1340 

850 1590 IF V>0 THEN 1560 
860 REM ********************* 1600 IF F THEN V=0 : GOTO 1050 
870 REM 
880 REM 

GET READY FOR COMPACT 
********************* 

1610 
1620 

PRINT#6,CHR$(34); 
GOTO 1820 

: R=R+l 

890 
900 PRINT 11 fiCOMPACTI NG LINES •... ++ 

1630 
1640 REM ************************ 

910 CLOSE 5 1650 REM IF COLON - CHK NEXT CHAR 
920 OPEN 5,8,5, 11 0: 11 +FL$+ 11 ,P,R 11 1660 REM ELSE COPY CHAR 
930 GOSUB 2370 1670 REM ************************ 
940 FO$=LEFT$(FL$,14)+ 11 /C 11 1680 
950 PRINT#l5, 11 Sl: 11 +FO$ 1690 IF V<> 58 THEN 1340 
960 OPEN 6,8,6, 11 l: 11 +F0$+ 11 ,P,W 11 1700 GOSUB 2330 
970 GOSUB 2370 1710 IF V=32 OR V=58 THEN 1700 
980 1720 IF V=l43 THEN 1470 
990 REM ************** 1730 IF V=0 THEN 1820 
1000 REM COPY LOAD ADR 1740 PRINT#6 1 

11 
: 

11 
; : R=R+l 

1010 REM ************** 1750 GOTO 1360 
1020 1760 
1030 GOSUB 2310 1770 REM **************************** 
1040 PRINT #6,CHR$(Vl); 1780 REM END OF LINE -
1050 PRINT l6,CHR$ (V); : R=0 1790 REM CAN WE COMPACT THESE LINES ? 
1060 1800 REM **************************** 
1070 REM *********************** 1810 
1080 
1090 

REM 
REM 

COPY LINK & LINE NUMBER 
*********************** 

1820 
1830 

IF F OR (R>l70) 
GOSUB 2310 

THEN V=0:GOTO 1050 

1100 1840 IF V+Vl=0 THEN 2230 
1110 
1120 

GOSUB 
F=0 : 

2310 : Kl=Vl : 
IF V+Vl=0 THEN 

K2=V 
2230 

1850 
1860 

GOSUB 
Ll=Vl 

2310 : 
: L2=V 

LN=Vl+(256*V) 
: PRINT LN, 

1130 GOSUB 2310 : Ll=Vl : L2=V 1870 
1140 LN=Ll+(256*L2) : PRINT LN, 1880 REM ************************ 
1150 GOSUB 2330 1890 REM CHK IF LINE# IS A TARGET 
1160 IF V=32 OR V=58 THEN 1150 1900 REM ************************ 
1170 IF V=0 THEN 1200 1910 
1180 IF V<> 143 THEN 1240 1920 FOR X=0 TO N 
1190 GOSUB 2330 : IF V>0 THEN 1190 1930 IF TL(X) <LN THEN NEXT X 
1200 F=l : FOR X=0 TO N 1940 IF TL(X)=LN THEN 2110 
1210 IF TL(X) <LN THEN NEXT X 1950 
1220 IF TL(X)=LN THEN 1240 1960 REM ******************** 
1230 GOTO 1110 1970 REM NOT USED -
1240 PRINT#6,CHR$(Kl);CHR$(K2); 1980 REM DISCARD LINK & LINE# 
1250 PRINT#6,CHR$(Ll);CHR$(L2); R=4 1990 REM ******************** 
1260 IF F THEN PRINT#6, 11 

: 
11 

; : R=5 2000 
1270 F=0 : GOTO 1360 2010 GOS UB 2330 : IF V=l43 THEN 1470 
1280 2020 IF V=32 OR V=58 THEN 2010 
1290 REM ************************** 2030 IF V=0 THEN 1830 
1300 REM **** SCAN BASIC LINE *** 2040 PRINT#6, II: II; : R=R+l : GOTO 1360 
1310 REM **** & COMPACT PROGRAM *** 2050 
1320 REM ************************** 2060 REM **************************** 
1330 2070 REM LINE# NEEDED -
1340 PRI NT#6 ,C$; : R=R+l 2080 REM WRITE LINE END, LINK & LINE# 
1350 GOSUB 2330 2090 REM **************************** 
1360 IF V=l37 THEN F=l 2100 
1370 IF V=l39 OR V=l67 THEN F=l 2110 PRINT#6,CHR$(0);CHR$(l);CHR$(1); 
1380 IF V=0 THEN 1 820 2120 PRINT #6,CHR$(Ll);CHR$(L2); : R=4 
1390 IF V=32 THEN 13 50 2130 GOSUB 2330 
1400 2140 IF V=32 OR V=58 THEN 2130 
1410 REM ******************** 2150 IF V=0 OR V=l43 THEN PRINT#6, 11 

: 
11 

; 

1420 REM 'REM' TOKEN - 2160 F=0 : GOTO 1360 
1430 REM DISCARD REST OF LINE 2170 
1440 REM ******************** 2180 REM ******************** 
1450 2190 REM END OF COMPACT -
1460 IF V<> l43 THEN 1550 2200 REM WR ITE END OF PROGRAM 
1470 GOSUB 2330 : IF V>0 THEN 1470 2210 REM ******************** 
1480 GOTO 1820 2220 
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2230 PRINT#6,CHR$(0);CHR$(0);CHR$(0); 
2240 PRINT"fi.r.DONEtt" 
2250 GOTO 2430 
2260 
2270 REM ************************* 
2280 REM ***** SUBROUTINES ***** 
2290 REM ************************* 
2300 
2310 GOSUB 2330 : Vl=V 
2320 
2330 GET#5,C$ : GOSUB 2370 
2340 IF C$="" THEN V=0 : RETURN 
2350 V=ASC(C$) : RETURN 
2360 
2370 INPUT#l5,EN,EM$,ET,ES 
2380 IF EN=0 THEN RETURN 
2390 
2400 PRINT : PRINT"ttt.r.DISK ERROR+ 
2410 PRINT EN;EM$;ET;ES 
2420 
2430 CLOSE 5 : CLOSE 6 : CLOSE 15 

READY. 

110 CLR:DIMTL(l000) :PRINT"fi"SPC(l5)".r.COMPA 
•CTORtt":PRINT" LINPUTf FILE IN -, 
•..t.DRIVE #0t" :PRINT"..t.OUTPUTf FILE IN -, 
•..t.DRIVE #ltt ":INPUT" 

.r.INPUT FILE NAMEf";FL$:PRINT"fiSCANNING -, 
-,FILE": PR INT" FOR TARGET LINES ..... 
.++" 

230 OPEN15,8,15:GOSUB2370:0PEN5,8,5,"0: 
-,"+FL$+",P,R":GOSUB2370:GOSUB2310 

310 GOSUB2310:IFV+Vl=0THEN790 
320 GOSUB2310:LN=Vl+(256*V) 
390 GOSUB2330 
400 IFV=0TEEN310 
410 IFV=l370RV=l41THEN480 
420 IFV <> l67THEN390 
480 LT=0 
490 GOS UB2 330:IFV=32THEN490 
500 IFV <480RV>57THEN580 
510 LT=(l0*LT)+VAL(C$) :GOSUB2330:GOT0500 
580 FORX=0TON:IFTL(X)=LTTHEN710 
600 NEXTX:TL(N)=LT:N=N+l:PRINTLT,: 

-,IFN <l000THEN710 
640 PRINT"ttTOO MANY TARGET LINES!": 

-,GOT02430 
710 IFV=44THEN480 
720 IFV <> 32THEN400 
730 GOSUB2330:GOT0710 
790 IFN <2THEN900 
800 FORX=0TON-l:FORY=0TON-2:IFTL(Y) <TL(X)T 

·HEN840 
830 V=TL(Y):TL(Y)=TL(X): TL(X)=V 
840 NEXTY,X 
900 PRINT"fiCOMPACTING LINES .... tt":CLOSE5: 

-,OPEN5,8,5,"0:"+FL$+",P,R":GOSUB2370: 
-,FO$=LEFT$(FL$,14)+"/ C":PRINT#l5,"Sl: 
,"+F0$:0PEN6,8 

,6,"l:"+FO$+",P,W":GOSUB2370:GOSUB231 0 : 
-,PRINT#6,CHR$(Vl); 

1050 PRINT#6,CHR$(V);:R=0 
1110 GOSUB2310:Kl=Vl:K2=V:F=0:IFV+Vl=0THEN 

-,2230 
1130 GOSUB2310:Ll=Vl:L2=V: LN=Ll+(256*L2): 

-,PRINTLN, 

1150 GOSUB2330:IFV=320RV=58THEN1150 

1170 IFV=0THEN1200 

1180 IFV <> l43THEN1240 

1190 GOSUB2330:IFV >0THEN1190 


1200 F=l :FORX=0TON :IFTL(X) <LNTH ENNEX TX 

1220 IFTL(X)=LNTHEN1240 

1230 GOT01110 

1240 PRINT#6,CHR$(Kl);CHR$(K2);:PRINT#6 , 


•CHR$(Ll);CHR$(L2);:R=4:I FFTHENPRINT# 
,5 I R=5II: "; : 

1270 F=0:GOT01360 
1340 PRINT#6,C$;:R=R+l 
1350 GOSUB2330 
1360 IFV=l37THENF=l 
1370 IFV=l390RV=l67THENF=l 
1380 IFV=0THEN1820 
1390 IFV=32THEN1350 
1460 IFV <> l43THEN1550 
1470 GOSUB2330:IFV>0THEN1470 
1480 GOT01820 
1550 IFV <>34THEN1690 
1560 PRINT#6,C$;:R=R+l:GOSUB233 0 : I FV=34THE 

-,Nl340 
1590 IFV) 0THEN1560 
1600 IFFTHENV=0:GOT01050 
1610 PRINT#6,CHR$(34) ;:R=R+l:GOT01820 
1690 IFV <> 58THEN1340 
1700 GOSUB2330:IFV=320RV=58THEN1700 
1720 IFV=l43THEN1470 
1730 IFV=0THEN1820 
1740 PRINT#6,":";:R=R+l:GOT01360 
1820 IFFOR(R>l70)THENV=0:GOT010 50 
1830 GOSUB2310:IFV+Vl=0THEN223 0 
1850 GOSUB2310:LN=Vl +(256*V) : Ll=Vl:L2=V: 

-,PRINTLN, :FORX=0TON:IFTL (X ) <LNTHENNEX 
-,TX 

1940 IFTL(X)=LNTHEN2110 
2010 GOSUB2330:IFV=l43TBEN1470 
2020 IFV=320RV=58THEN2010 
2030 IFV=0TBEN1830 
2040 PRINTl6,":";:R=R+l:GOT0136 0 
2110 PRINTl6 , CHR$(0) ;CHR$(1) ;CHR$(1); : 

-,PRINT #6 ,CHR$(Ll);CHR$( L2 ) ; :R=4 
2130 GOSUB2330:IFV=320RV=58THEN 2130 
2150 IFV=00RV=l43THENPRINT #6,": " ; 
2160 F=0:GOT01360 
2230 PRINT#6,CHR$(0);CHR$(0);CHR$(0 );: 

-,PRINT"fi.r.DONEtt":GOT02430 
2310 GOSUB2330:Vl=V 
2330 GET#5, C$ :GOSUB2370: IFC$= II "TH ENV=0: 

-,RETURN 
2350 V=ASC(C$):RETURN 
2370 INPUT#l5 ,EN, EM$ ,ET, ES : IFEN=0THENRETUR 

•N 

2400 PRINT:PRINT"ttt.r.DISK ERROR+": 


-,PRINTEN;EM$;ET;ES 

2430 CLOSE5:CLOSE6:CLOSE15 

READY. © 
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BLACKJACK ANALYZER 
PUT PET TO WORK 

PLAYS 100,000 games in 24 m inu te . 
Find the most ad van tageous method. 

User de fines p la ye r method by simpl e keyboa rd e ntry incl ud ing 
whe n to hit and double on soft a nd ha rd ha nds, split pa irs a nd 
take insura nce. The n run simul a to r a nd see result ing gai n o r 
loss in 24 minut es run time. 

Uses 4 Decks . Full ca sino rules. Countless pe rmutat ion s. 
- OR · 

Switc h to vis ual play and wa tc h your sys te m in rea l ti me . 
8K. Speci fy o ld or new ROM 6502 ML 
Cassett e Ta pe $1 2.00 

COUNTING TUTOR 
Pl ay Bla ckjack a nd win by keepi ng track of high and low ca rds. 
Program dis p lays count o n request if you lose track . A rea l time 
si mul a tor. 
8K . Specify old or new ROM. 6502 ML 
Casse tte tape ..... $6.00 

Mako 	 Oops! Our address 
was misspelled in54 Hesbeth Court 
the last issue . If

Toronto, CANADA your letter was 
M4A 1M6 returned, please try 

again. 

-Cr BUSINESS 'Cr EXPERIMENTAL 'Cr EDUCATIONAL 
ti TELECOMPUTING -Cr PERSONAL ti RENTALS 

I ~icro s~stems b~ u~~
F'"EITED . 

~~~e- with _a so f t touch~ 

SPECIALIZING IN 

Commodore Business Machines 

PRODUCTS BY 
CmC, NOVATION, TNW CORP.. BIZCOMP, MICRO, CENTURY 
RESEARCH, TAB, POWR PROTECrR, systems, BASE 2, 
OSBORN, Eaton, SOURCE, MACTRONICS, MicroNet, Skyles, 
KILOBAUD. Or. DALEY'S, INSTANT SOFTWARE. ASCRO, MICRO 
SOFTWARE SYSTEMS, COMPUTER FORUM, COMPETITATIVE 
SOFTWARE, HAYDEN,ATARI , NEECO, COMPUTE& COMPUTE II, 
DYSAN, CREATIVE COMPUTING, LIVERMORE RESEARCH, 
ROBOTICS AGE, SYBEX, KNIGHT ENTERPRISES. 

Another Last Minute News Note: Commodore has announced that 
the three lor two educational offer is on again. 

Send For Our Free Catalog 
Mail Orders To: 

PETTED 
P. 0 . BOX 21851 


Milwaukee, Wisconsin 53221 


PETTED micro systems 

is located across from the SURF/N' TURF skate board park 

Highway 1-894 & Hwy 36 4265 W Loomis Rd. 


Milwaukee, Wisconsin 

'JOICE (414) 282-4181 tr PBBS (414) 282-8118 

").I v~· -I 
10047,101

• • 
<;, Vendors Display Your Products With Us. -::. 

ELCOMP 

-*Baal-'\s 


C11e 1nd rudln1 ol lhe Commodore PET 
[1ghl ch ap1e1 ~ e1plo11ni P(f hllr tl wiue Inc lude\ 1 p.n1 and 1n1ed.mng 111 
lorm.ttion P1o&ramm1n2 1 11c ~ s and sthtmdttt\ 
O•d u No. 110 $11.00 

lk Mm osolt BASIC Relt rtnct lihn ual 
• thor1lal1V' 1elt1tnce m1nual for lt'lt Olli inal Mierosoh :O Kand ~BASIC 
develOPtd tor Alrau .lnd laltr comoule• \ 111clud1n P[1 IRS 0 anlf OSI 
OSI o-111 nt1 s pl use ta ~e nolt' 
O•du No . 111 $ 9.91 

hp.1n\1 on H.a ndbool !Of 6S01 .and 6.801 
IS 44 Catd M1 nual ) Oe!ioc11bts illl ol 1t1 4 ~ 1 6 5 44 pin S 44 ca1d \ mtl 
RAM RO M dri 110 MUA,A10 0 lPROM P1 og elc W11f1 schtmal1cs Jhd 
luncl dt \tt1pllons A musl 101 tvtr ) KIM SVM and AIM O• nt1 
O•d" No. 112 S 9.91 

Mm oc om pulu ApphcJllon flklln 
Rep rint ol lnltls mo\l im poflanl apol tt a! IOn not!:s 1ntludm :"108 0 ) 
81 )~ 81) 1 chip\ er , nec.en.11 ) tor lht h,ud "'"'' b\IH 
O•du No. Ill S 9.91 

Comp lu Sound Gtnt1.1 11 on 
Ne"' remed .tpphcahoM manual tor lht l t i_a\ ln s1rumen1~ SN 1 411 
Com p1e1 Sound Generato r C11cu11 boa rd i1v.i1lable 118 95) 
O<du No. 114 S 6.91 

Sm.a ll Bus1ne n Proarams 

Complele pro&ram!t tor !ht business uw Ma1hn2 l1s1. lnven101) In IC' 

W11hni and much mort lnlloduchon into Bu \ int\\ Appltult0 n~ M""' 

hS.llni\ 

O<du No 116 SIUO 


Th e rm1 Bool ol Ohio Sc1t nll li c, Yol. I 
Con l••n~ an 1nt1oduc ion 10 per sonal c.ompule1s •M dt'SCf u the Or110 
Scien11hc Unt Co ntain\ e1planalo1y d1a11am\ bl ock hoo~ uo etpan 
s10n Inc. ks. hints ana many 1nlttes11ng hshniS Hard111 a1e and so ftwa re 1fl 

lo1ma1 1o n nol 0''~JOus , y available '" one compacl source 192 oages 
O<du No 117 S 7.91 

Tht Finl Book of Ohio X1rnt1!1c. Yol . 11 
Vol 11 co ntain\ vtr1v• luable1nlo1matt011 aboul Ohio Sc riuhc m1c1oco1J1 
ou1e1 '.i ) \ltm \ ln11odu:11on 10 OS 6~0 ind OS6S U nel "'O ' ~ '"' and dis 
t11tiultd p1ocen1ne ws1tms 5 Ptt1hu 1 ion ~ bU \• ness •DOhUhOn\ ,ha10 
and soltwatt tunls and llP5 
O<du No. 113 S 7.91 

M•1 lm1 Lui Pro11• m101 Cha ll en1t1 Cl /Cl U 
01de1 Mo. 2004 · Ptrsonal Ve rn on s 9.91 
01dtt No 2005 · 8us1neu Vernon s 9.91 
Ohio Sc1e ntihc (lp.1 M1on lnfo rm1llon 
Con.,,r son ol CIP tCa!io WIO 10 ~2 1 76 d1\pl1 ~ Oela 1ltd ~lep b ~ \11' 0 10 
\11 uthon\ 101 doubhnl Int ClP so"d 4nd d•sol.t 1 wt' 
O•d" No 1101 11 1.00 
lmporhnl Solt• .ar r tor CBM 1 6~ 11~ 


Mo!iol oo-. tdul [ditor ,A.;sernbltr 101 Comm0do1 CB M16 J2K on casse1 c 

" ' last (d1 to1 d1v 1~! s \treen m10 J palls Scrolling 1e11w1ndo ... 24 

d11rc1 command s 19 m1al command s ~ fa lus and rr101 messagt5 A\ 
':lembler un bt Slitrted d•rtc.lly 11 001 !ht editor or lrom the TI Mmon1to1 
l ran \ l.1le \ '" !hret Pil\'it'S I an error 1\ entounrt red .iutorndlit 1eh11n 10 
m, t"IJi101 C4\\ ellt • •lh or MO 
O•d" llo. 1176 moo 
AllC llT IO" APPLE USUS 
Same n .t bo't t tor ~ople II b1 Aool' II lu\ 
O<du No . 3100 m.oo 
MON JANA l mi ku Mi1c h1ne l an1u aee Pro11Jmm1n& eur! 
In tt't y Commodoie CBM 1he1e t\ .i \ Pa•e ROM \Ode! ... a11mt 1111 1a 
MONJANA I Int ne"' MQNJANA, I Mach1nr l.inguagt Monf!or 1n HOM 
otlr t\ mQfr use1 guidance ;inti dt' bullgmg aids flan an, nlhe1 monitor 
ih'ittl.tblt !Od i y 11 1\ 1nck; pen \.tble !or anyon!' 1n1tnd.n 10 Id~ ~ full o 
~an 1 i1 eol mt compu1e1\ lt.t lu•e\ l r.ece Im ~ d1!.a; \emtM durn l) 1elo 
cal" lmt aw:!m blf and much mur' hl'1, cC1mma na luntl1on h.t• dr 
mand 011n1ou1 og11un Pnce mclu dt\ t •ltn \ ht' manu I 
O•d" No. 200 1 193 00 
JAHA·Mon1lo1on cusellt for lht PCl 

S1m1l a1 lo MONJI\ /. l .., r1 po.... ~dul 


O•du No. 1001 
 $19.00 

ELCOMP PUBLISHING Inc . 

J87J·L Sc t1aelc• Ave Chino CA 91 110 (7 1•) 591 .:JlJ(I 


P1en.t \end me lhe boo ~ ~ \oll .... ar!' 1nd1uftd belo~ 

~ lencl tae S _ 

0 S•nOCOO< SI " "I 

0 C "I'm ' 0 VISA 

r1 No 

f , •· d.tlr 

Boo ~ ~11 Sol ... .tit Nil 

' ' \II •lt1tJ!. 11!1 ILC.OMl' tl r... ltfrt W • 

rt ,m• 	 Jin q11 • 

:, ddrP 

C11 , 	 \:"1" lip 

C.i. ,1ddb .. 11_. 'J I •ti .,!lVj ... r(•f u11cr.1 ~ 11(,f lJ • I r ' ••J· usi 
mv.' d l' ,n.ot•t'I , 

http:nec.en.11
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DB1B DB55 CD7F ompl ·1io11 of' Fixed l<• 

Float crrnvL' J sion A few entry DC9F DCD9 CFS:~ Print lixL"d· point valu e 
DCA9 DCE.3 CF8D Print floatin~·point \' a luc 
DCAF DCE9 CF9.3 Con,·en numlilT to A G il points, original/ tring 
E.3EA E.308 E202 Pri111 a diar.tn<"r 
na E775 0722 Output bytL' as '2 ht.:x dig il supgrade/ na E7A7 0754 In put 2 h x digi ts to A 
na E7B6 076.3 In put I hl'x d igi t to A 
E7DE F156 F185 Print systC'm message4.0 ROM FOB6 FOB6 FOD2 Send ' talk ' 111 IEEE 
FOBA FOBA FOOS end 'list ·n' to IEEE 
F12C F128 Fl4.3 Send Sc nnclarv Addn.:s · 

Jim Butterfield 	 E7DE F156 F185 Send cu 1111" I ~t.: ssagc 

F167 F16F F19E Send charac:1n to IEEE 

F17A F17F F1B6 Send ' unta lk ' 

F17E F18.3 F1B9 Send 'u nlisl ·11' 

F187 F18C F1CO ln putc Cru in lf:: EE 

F2C8 F2A9 F2DO Closf' logit;il lik 

F2CD F2AE F2E2 Close logi al fi le in A 


Entry points seen in various programmer' s machine F.32A F.301 F.335 Check for top key 


lan guage programs . The user is cau tioned to chc ·k out F33F F.315 F.349 Send messaf.:c if Direct 

mod ·
the various routines carefully for proper setup before 

na F.322 F.356 LOAD s 11.Jrnutinc 
calling, register used, etc. F.3DB F3E6 F425 ?LOAD ~'.RR R 

F.3E5 F.3EF F42E Print REA DY • rest.:t Basic: 
ORIG UPGR 4.0 DESCRIPTION to sta rt 
C.357 C.355 B.3CD ?OUT OF MEMOR F.3FF F40A F449 Print SEAR C H ! 1G . .. 
C.359 C.357 B.3CF end Basic error message F4Jl F41D F45C Print Iii nam · 
C.38B C.389 B.3FF Warm start , Basi F4.3F F447 F486 Get LOA! I AVE 1yµe 
C.3AC C.3AB B41F Grun h & insert lin · para mcl t'rs 
C4.30 C4.39 B4AD Fix chai ning & READY. F462 F466 F4A5 Open I EE r ha1111el for 
C4.3.3 C442 B4B6 Fix cha ining output. 
C48D C495 B4fB Crunch tokens F495 F494 F40.3 Find spe ifiL tape header 
C522 C52C B5A.3 find line in Basic block 
C55.3 C550 B5D4 Do EW F504 F4FO F5.3C G ·1 strin j,! 
C567 C572 B5E9 R 'SC I Basic and do LR F52A F521 F560 Open logica l lik from input 
C56A C575 B5EC Do CLR paramct ' rs 
C59A C5A7 B622 Reset Basic to start F52D F524 F563 Open logica l file.: 
C6B5 C6C4 B74A Continue Bas ic execution F579 F56E F5AD ?FILE OT FOUND , 
C86.3 C87.3 • B8F6 Get fi xed -point numb ' r clear 1/0 

fro m Bas ic. F57B F570 F5AF nrl c rrnr message 
C9CE C9DE BAOB end Return , Lf if in F5AE F5A6 F5E5 Find an y ta pt.: h t.:ader block 

screen mode F64D F63C F67B Get pointe rs for tape 

C9D2 C9E2 BADF Send Return, Linefeed LOAD 

CA27 CA1C BBlD Print ·iring F667 F656 F695 Set tape b uffer start address 

CA2D CA22 BB23 Print precomputed strin g F67D F6GC FGAB Set ca st·ttc buffer pointers 

CA47 CA4.3 BB44 Print' '?" F6E6 F6FO F72F Cl st.: IEEE chan nel 

CA49 CA45 BB46 Print character F78B F770 F7AF Set input dc,•i c from 
CEll CDF8 BEF5 Check for comm a logica l lik number 

CEl.3 CDFA BEF7 Check for specifi c character F7DC F7BC F7DF Set ou tput dev ice 

CE JC CE0.3 BFOO ' SYNTAX ERROR' from LFN . 

CFD7 CFC9 C187 Find fl-pl va riable , givl'n F8.3B F812 F857 PRESS PLAY .. : wait 

flillllC F85E F8.35 F87A ·nse WJ.l t: swi tch 

0079 DOG9 C2B9 Bump V ariable Address F87F F855 F89A Read ta p<.: 111 l1 uffe r 

by 2 F88A F85E F8A.'3 R ead tap · 

DOA7 D09A C2EA Float to Fixed con\'cr ion F8B9 F886 F8CB \.Yrite tape from buffer 

0278 D26D C4BC Fixed to Float convers ion F8Cl F88E F80.3 Write tape , leader length 

D679 D67B C8D7 G 1 byte to X reg in A 

D68F C8EB Evaluate String 	 F913 F8E6 F92B Wait fur I/ w111plc tc DG8D 
DGC4 D6C6 C921 G ·1 two para meters o r Stop k · 

D7.3C D77.3 C99D Add (fro m memory) FBDC FB76 FBBB Rt.: cl tape I/ pointer 

D8FD D9.34 CB5E lu ltiply by memory FDlB FC9B FCEO et interrup t vector 

locat ion FFC6 FFCG FFCG Set in pu t ckYir · 

D9B4 D9EE CC18 Muhiply by ten FFC9 FFC9 FFC9 Set o utp111 d"'' irl' 

npack memory va ri ablt• FFCC FFCC FFCC R ·store• clcfau h 1/0 cle\'ict'S DA74 DAAE CCD8 
to Accum #I FFCF FFCF FFCF Input charall ·r 

DAA9 DAE.3 CDOD Copy Ace Ill to (X , Y) FFD2 FFD2 FF02 Ou1pu1 charar ll' r 

loca tio n FFE4 FFE4 FFE4 Get char. Ct <'t © 
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PET' MACHINE LANGUAGE GUIDE 

MACHIN E 

LANGUAGE 
cont ents include sections on : 

GUIDE •input and output rou t in es. 
• r' ixed poi nt , floating poin t, 

and Asci i n umber con version . 

• Clocks and t im ers . 
• Bui l t-in ar l t11met lc !unctions. 
•Pro gramming 11i nls and sugges ­

tions. 

• Many sample program s. 

Whi le supp ly lasts: 
Gu ides for Old ROMS 
only $5.00 inc. postage 
New RO MS order below 

If you are interested in or are already into machine language 

programming on th e PET, then this invaluable guide is for 
you. More than 30 of the PET's built-in routines are fully 

detailed so that th e reader can immediately put them to good 

use. 
Avai lable for $6.95 + . 75 portage. Michigan residents please 

include 4% state sales tax . VISA and Mastercharge cards 
accepted · give card number and expiration date. Ouantity 

discounts are available. 

i - J"fl• t:-ffi ABACUS SOFTWARE 
[ffff•.fiifiJI P. 0. Box 7211 
lllU1 •J Grand Rapids, Michigan 49510 
'--------~ 

PET/ CBM UNCRASHER '" 
WHAT IS IT? - UNCRAS HE R'" 1s a two button device tha t 

allows PETI CBM users to regain control o f a cursor that's 

b een lost due to programming errors . BASIC programs 
may be recovered M achtne language programs 1n th 
second cassette butter are not disturbed either . 

WHICH PETs/CBMs ? - UNCRASHER .• is for all PET/ CBM 
com pute rs that use the .. NEW.. Version 2 ROM s. (Old er 
m odel PETs shoul ci use the ITS NEW-CU RSOR .. . ) 

DOES IT WORK? - You bet ' " See the d tailed revi ew of 
th e types of crashes and the concepr of recovery in the 

first issu e of Compute . 

INSTALLATION - Simple. com ple tely il lustrated 1ns truc­
t1 ons us ing only a Phillips screwdriver ensure 111stallat1on 

in minutes . No so ldering or modif1ca 1to11s to the computer. 

OPERATION - Jus t follow th e s1 mpl s teps-push the 
bu tt ons and reset th e sta ck pointer-and PRESTO . .. 
recovery I 

And all this happens without powering the PET/ CBM down and up. 

WHY UNCRASHER .• ? - No first cl ass compute r such as 
th e PET/ CBM should be without this cara b 1l1 ty . Whether 
you r fancy be pr og ramming , busin ess. educa tion . or hobby. 
hobby . UN CRASH ER ·· saves yo u t ime by u nc rashing your 
s lip-ups . 

AVAILABILITY - Now 111 better computer stores. o r order 
direct from ITS. m aci e by the people who brought you 
NEW-CURSOR .. . 

INTERNATIONAL TECHNICAL SYSTEMS INC . 
P.O. BOX 264 WOODBRIDGE . VIRGINIA 22194 


CUSTOMER SERVICES ­
~ RICHMOND. VIRGINIA (804) 262-9709 ltillii!llii1 
- $14.95 ~ 

••ECXCo•• 

Specializing in 

peripherals and software 
for the PET

•

We offer the following 

new products
•
*Full IEEE-488 Bus Acoustic MODEM ... $395.00 

*Full IEEE-488 Bus to Centronics or NEC Spin ­
writer Interface COM -PLICATIONS Model ClOl 
................................. $225.00 
·Full IEEE-488 Bus to Watanabe Graphics Plotter 
Interface COM-PLICATIONS Model Cl02 $295.00 
*Watanabe MIPLOT Intelligent Graphics Plotter 
Watanabe Model WX4671 ........... $1200.00 
•VIEW-PLOT I Graphics Software packages: Runs 
on the PET connected to the Watanabe MIPLOT 
Plotter via the IEEE-488 Bus Interface Adaptor . 

C 102 Graphics Package (No computer skills 
needed to use) .................. $65.00 
Subroutines Package (16 Subroutines) . $95.00 
Combination of Both Packages ..... $145.00 

· PET Computer Desk , designed for PET computer , 
disk and printer . ... . ..... . .... .. ... $395.00 

•ALL COMMODORE COMPUTERS, 
PERIPHERALS AND SOFTWARE 

We will shortly announce the 
following new products: 

•C301 PET to DIABLO Printer Interface 
•C302 PET to QUME Printer Interface 
• C231 Full IEEE-488 Bus to RS232C Uni -directional 
Interface 
• C232 Full IEEE-488 Bus to RS232C Bi-d irectional 
Interface 

ECX o off ' rs technical support and fast in-house mainl enance and service 
for 1111 1h ' p1 ducrs we se ll W~ know hol 10 repair ommodore equipm nt1 

EXC Co is owned and operated by M -PLI ATIO ·. I C .. a design and 
developm nt corpora tion_ Call u , we talk technical' ALL COM-PU A 
TIO S INC product · are manufac1ur d 10 mdustrial quality standards. If you 
need to know more abou i the IEEE-4 , Bu r ad our just-published 
0 borne ' McGr1m1 Hill new book . "The PET and The IEEE-488 (GPIB) 
Bus" , iluthorecl by 1he presid 'Ill o f OM ·PLICATI ONS. INC .. available from 
ECX <> frn 'j; }, .00 (includes lax end sh1ppiny) . 
P. - 1\11 of our IEEE-4 , !3us 111t rfdce> 111 e ~1 ALL of th~ IEEE-41-18 Bu perfor 
mane~ requir m ent 1 

ECX Co. 
1372 N. Main Street #6 

Walnut Creek, CA 94596 
(415) 944-9277 

Northern California's Fastest-Growing 

Exclusive Commodore Computer Dealer 
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lake bytes ou t of th e fo llowin g bits . 

Do the check um on the length blo-k, a nd set upFeed Your PET 
LO read the actual program.G. A. Campbell

Some 36 Doubletree Road 
Willowdale, Ontario f\t12J 324 

APPLESOFT 
We a ll know that there is no uch thin g as compatibil ity 
in th e world of pe rsonal computers. I·or example th 
APPLE and the PET store progra m on tape quite 
differently. However by u ing the program in Li ting 
1, you ca n load program from a n APPLE directl y 
into a PET. To be mor · sp cific, yo u ca n load 
APPLES FT programs (casseue or ROM versions) 
into an upgrade-ROM PET. Con ve rsion to original­
ROM PET' s is trivia l. 

Structure of an APPLESOFT tape 

One of the things \ hi ch make th e process fa irl y ·asy 1s 
the simple way APPL E s save progra ms. A bit is 
stored as one full cycle on tape . A short cycle is a zero­
bit one about twice a long is a one-bit , and leader i · 
sli ghtl y longer again. A byt is simpl y mad up of 
eight bits, unlike th PET, whi h ha a tart-bit a nd 
a pa rit y-bit. The hi gh-order bit co me first. 

A program is stor d as two blocks . The first is a 
length block. It contains four bytes: 

low-order ha lf of p rogram 1 ngt h 

high-order ha lf of program length 

fix d hexadecimal '55' 

checksum of the above. 

The checksum is form d by beginnin g with hexa­
decimal ' FF , then doing an exclusi ve-or on each 
byte of the block . 

T he second block contain the exact image of the 
progra m as it resides in memory. It is suffixed by two 
bytes, the second of whi ch is a check ·um form ed th · 
am way as for the len gth block . Th sc two bytes a re 

not count ed in th e progra m length . 
Each block is preceded on tape by about ten 

seconds of leader (long bits) and one zero-bit, and 
fo llowed by ome tap whi h is effec tively blank . 

Th other thing which makes th task easy is tha t 
both APPLESOFT and PET BASIC were written by 
Micro oft , and thu programs have exactl y the same 
form at in memory. 

The APPLESOFT Loader 

The program in listing 1 has many comments to 
point out the subtleties of how it operat s . The major 
fun ctions are : 

Initialize everythin T upon enu·y so th e program 
can be rerun if the re is a n error . 

Time the cycles passing the head on the cass tt 

Throw away the first 'bit '. 

W ait for the 'start-bit'. 

Convert !he statement pointers if the program 

was casset te APPLESOFT. 


Tra nsla te the BA IC w k ns. 


Conven th e sta t m nt pointers from beginni ng a t 

hexadecimal 080 1 to hexadecim al 050 1. 


Move th e progra m down from 080 1 to 0501. 
(Th· code to do thi s is a t th ta rt of the progra m , 
ince pan or th loader is overlaid .) 

Memory Requirements 

The load r reads programs in to th t' am locat ion as 
ROM -ba.·cd APPLE OFT. Th is is h ·xaclec im al 0801, 
whi his just above th : rce n on a n AP l LE . Howevl'r, 
by the time the process is completed , th e program has 
shuffled down to 040 1. Thus , on an 8K PET you 
can load 6K of program t xt. Ignoring memory 
differen s due to co n e rsion , you ha \'l' an add itional 
l K ava ilab le for a riab l s .. PPLE FT is a l o 
ava ila ble as a loadabl ' program (as opposed to ROM) , 
in which case the APPLE requ ires 11 K more th an th C' 
PET to hold the a me program . 

Program Operation 

The st ps LO load an APPLE OFT program a re: 

From BASIC, load th APPLE OFT LOADER ' . 

T ype RU , but don ' t press R ETU R . 

Po ition th e APPLE tape at th e begi nnin g of th· 
tone for the program you want. For the first 
program on a tape ju t do a rewind. Otherwi s , 
you will need an audio casse tte-p layer. The 
per ·on who prov id ·d the APPLE tape should be 
able to ·how you how co position a ta p , sin e 
they do it a ll th· tim e. 

Press PLAY and wa it 3 LO 9 se ·011ds. 

Press RETU R . 

There a re seve ral possibl results . The good one is 
th a t the PET di pla ys ' OK ' and ' R ·A DY .'. Stop 
the tap· and t pe 0 (zero) and RET RN . This 
deletes line zero , which is the last r mnants of the 
loader. th is is safe even if the APPLE program has a 
line ze ro , sin ce only the first one is d leted. The 
APPLE program is now ava il able for a ny required 
convers ion. (See below) 

About half the time a ques tion -mark will print. 
This is fo llowed by a ' BRK ', which put you in 
the machine-la nguage monitor on the upgrade- ROM 
PET . Type ' X ' to r turn to BASI and try aga in . 
There was a checksum error on the len gth block. 
The error was possibl y caused by th e ta pe being 
po itioned incorrec tl y. If you obtain th · ques tion ­
mark a ouple of times, try changing th ' 3E ' 
(decimal 62) whi h is s tored at hexat!e ·imal E8 1 l 
by the routine name I ' I IT' to ' 3C ' (dec imal 60). 
The APPLE is not cons istent on wheth er a cycl e 
is 'low-high ' or ' high-low'. Since the 1 ader on ly 



113 September /October. 1980. Issue 6 	 COMPUTE! 

Skyles Electric Works 

Presenting the Skyles MacroTeA 

Enhanced Monitor 
By having 16 powerful commands: 

A Automatic MacroTeA cold s1ar1 frorn Monuo1 


z Au tomatic MacroTeA warm s1ar 1 from Mon11or. 


F Loads fr om tape ob1ect code prograrn 


S Savn to 1ape ob1ect code between toca11ons 

soec:il•ed 


O 01,anemblH ob1ec1code t>ac to source 111.ung 


M 	 01,play' 1n memorv ob1ect code 11an1n9 at selected 

loca tion The normal PET screen ed11 may be used 

to change the ObJKt code. 


R Displays 1n regi ster. Con tentJ mav be changed using 

PET screen edu caoabili t 1es. 


H Hunn metno1v tor a particular group o l ob1ec1 

codes 


w Allows you to walk 1hrougti the tHogram Ont' \leP 


B B1e3lc:po1n1 to occur aller soeclfoed number of 

passes past spec1f1ed address . 


a Stan on spec ified address Ou1t 1f STOP key or 

breal<po1nt occur \ . 


T Tn1nslc1s a program or part o t a P'ogrnm from one 

memory area 10 ano 1her 


G Goll Runs mBCh1ne language pr01Jr1m ' tarting at 

selected loc:Jt10,, 


x E••U t>aelit to BASIC 

Display memorv and decoded ASCII charac ters. . 


Pack Htlll memory with soec1fied bv 1e 

What are the other 
unique features of the 
MacroTeA? 
• 	 Labels up to 10 characters in length 

• 	 50 different symbols to choose hom for each character 

• 	 101
" dlf lerent labels pm.sible 

• 	 Crea1c executable ob1ect code m memory or 

s tore on tape 


• 	 Text editor may be used for composing len ers. 

manuscripts. e tc. 


• 	 Text mav be loaded and stored from tape or disc 

• 	 Powerful two·cas.seue dupl icator funct ion 

• 	 String search capabili ty 

• 	 Macros may be nested 32 deep 

• 	 25 Assembler psuedo·ops 

• 	 5 Condit ional assem bler psuedo·ops 

• 	 40 Error codes to pinpoint problems 

• 	 16 Err or codes related to Macro' 

• 	 Warm·start button 

• 	 Enhanced monitor wi th 16 commands 

Text Editor 
To help vou wri te your program, MacrnlcA mcludes a 
powerful tex t editor with 34 command function s: 

AUTO 

NUMBER 

FO RMAT 

COPY 

MOVE 

DELETE 

CLEAR 

PRINT 

PUT 

GET 

DUPLICATE 

HARD 

ASSEMBLE 

PASS 

RUN 

SYMBOLS 

SE T 

D ISK 

ED IT 

FIND 

MANUSCRIPT 

BREAK 

USER 

umbers hne\ au lor'la11taliv 

Au1om1111cfillv renumbers Imes 

OulPuU IC • I t ill' 1n eas't' · IO read columm 

Copu'.'s J line O! group o' hnes 10 a t1t'w 

loca tt on 

Moves a hne 01 group ot l ines 10 a new 
loca1ion 

Dele tes a lulc 01 group of Ones 

Cl~tHS !he I • I ht.: 

Prinn a rm c or 111ouo oi l111es 10 
1nePET scrt!t-n 

Sa11es a hne or qrou1• ol l1nes ot tf"ll:t on 
the 1auc 101 d•s c l 

Loads a p1 ev1ous lv sa11ed line or g1ouu ot lines 

of 1e-.1 ftom t he laPe lor d isc ) 

Copies 1cw1 h ie modules ltom one nmc 
1cco11lc1 10 1he 01hc1 Stoos on ~uec• flc 

modules 10 allow Changes belor~ 11 1\ dunl1 
ca1ed This command ma":es .an unluntlt'<l 
1eng1h program (le.1 Mel p1ac11cal 

Prrnu. oul te,1 !tie on printer 

AS5embles 1ex1 l1le with or w1 t hou1 3 hU1ng 
Assemblv may be rnec1'1ed for 1he oh1ec1 code 
h>rogram) t o be recorded or PIJced 1n Rt.M 
m emory 

Docs 'econd plus o t assembly . Ano1t iu1 
comnrnnd 1h111 mal<es unhm11ecl tong1h h"Nt 

Iti es Isource codu) prac11cal 

Runs lexecu u~sl a p1ev1ously anemiJletJ 
program 

Pr inn out tne wmbol 1ab le !label l1lel 

G.ves compleie conuol or the..,. and lornoon 

o f lhr 11!lll tile (source filel. label Ille (wmbol 

t ab~e) and reloca1itblr buffe r 

Gives comolt:ie access 10 lhe eleven DOS 
commarlds , 
PUT GET 	 NEW INJTIALIZ E 
DIRE ::TORV COPV DUPLICATE 
SCRATCH 	 VALIDATE R ENAME 
ERR OR REPORT 

Qlter1 unbt!hevabl v powerful search and reolaCt'" 
capab1hty Manv hu ge computer ~nernblers 

I•<" in ;s •oPh•ll•Cll•On 
Searches tt.. Or.i1lon:tlly•xl lite tor dt>fined Slfjng.s 

Fast...Fast Assembler 
811ef ly . the pseudo·ops are . 
• 	 BA Command\ the assem bler to begin o tacing assembled 


code wht:r e • nd1c~11ed 


• 	 CE Co"1marios ,,,,. anl!rn l.l ler 10 con11nue aneml) ly unless 

ce1ta in St!llOU\ t'lfOIS OCCUI All errors art pr1n1W OUI 


• 	 LS Cot11mant1s th .Jnemllhir 10 uart 11 \ling •ou1cr fte .,1 

l11cl lrom mu potr'\I on 


• 	 LC Co..,,manch 1he anl!m h ler 10 uop l1s1 source f!t::AI l1lel 

from thu '101n1 1n 1 h~ program 


• 	 CT Co"llmand~ 1t1e assem b ler 10 con 1mue 1ha1 source 

orogrnm l1ex1 hlel on tape . 


• 	 OS Comm.lnth lhc anemhle1 10 s101e 1he ob1ec1 code 1n 

memory 


• 	 OC Comma11ds th< anembll!r 10 no1 1101e ob1ec 1 codt: m 


merno1y 


• 	 MC Commands the Auemble r to store ob1ec 1 code.,, loca 
11on d llleren t horn the locat ion m wh ich 11 •S assembling 
ob1ecr code 

• SE 	 Commands the auemb ler to store an ex 1e rnal address 

• 	 OS Command~ 1he antJ mblt!r 10 \et a11de J btoclo. o l Horage 

• 	 BY Comma,,ds the auemtJler 10 siore da1a 

• 	 SI Commands tht assembler 10 Hore an 1n1erm1I add ren 

• 	 OE Command\ 1he anemble r to ca lcu la1e an e 111~nal label 

e•o ress1on 


• 	 DI Command' the assembler to calculate an m1ernal label 

exp ression 


• 	 EN ln lorms 1he anembler lhal th•''' the end ot 1hc 

progn1m 


• 	 EJ Comm•mds 1h1• anvmble r 10 e1ec1 to toP c l page on 

printer COO\I 


• 	 SET A U1rec 1ve no1 a pseudO·OP, d1tec:u the anemblers to 

recef1ne the value ol a label. 


Macro Assembler 
The macro pseudo·OPS include 

MD 	 This 11 n macro beginn ing 1n11ruc11on del ir1111on 

ME 	 Th1\ ' 'end of a macro ins1r uc11on <Je f1n111on 

EC 	 Do no t ou 1put mac10..gene ra ted code 1n sou·c0 

listing 

ES 	 Do ou 1pu1 macro.generated code in source 

conditional Assembler 
ptin1s them a nd counu 1hem. 1.e .. this command The cond itional assembly pseudo ·ops are : 
counts number o f characte rs 1n 1 x1 fill.' 

Etimmate\ line numbe rs on PRINT and HARO 
command Mak.cs MacroTea a true and powC1· 
fu l Text Editor 

IEO 

INE 

Brealu to the Monitor oor11on of Macro ea 
A rt11urn 10 Te:1111 Ed1 1or w1 1hou1 lo~\ o l le'-1 

IPL 

'' DOUlble 

Improves ot 1a1lors MacroTea·s To:1 Ed11or 
to user's needs . " Do •! •yourself " command 

IMI 

II the label ev. pr ession is equal to iero, 
assemble 1h is block. ol source code !text file I. 
II !h i! label ex pr ess io n is not equa l to tero , 
anemble 1h1s block ol source codl' (sext lilel 

If 1he ll'lt>el e.-.press1on 1s p0s1 t 1ve. anemb le this 
tllock ol 'ource code 
11 the label e 1CPress1on is nega 11vt. ;ustmble 
ttus block ol ' ource code, 

Thi''' 1ne end ol a block o f source code. 

...a completely solid state firmware system ... all in ROM and RAM. No 
tapes to load . The system is available from the time you turn on your PET to 
the time you shut it off . 

15 chips on a single high quality printed circuit board ; interfaces with PET's 
parallel address and data bus or with Skyles Memory Adapter . A 
comprehensive 170 page manual is included 

Truly , there is simply no other system of this magnitude at anywhere near 
this price. $395.00 * 

·catiforn1a residents . p lease add 6°10 or 6.5°.o sa les tax as req uir ed 

VISA, MASTERCHARGE ORDERS CALL (800) 538-3083 (except Ca lifornia residents) 


CALIFORNIA ORDERS PLEASE CALL (408) 257-9140 


231 E South Whisman Road 
Skyles Electric Works Mountain View, CA 940411 

(415) 965-1735 
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notices one Lrans1t1on per yclc, catching th wron g 
one gives iL ha lf of that bit a nd ha lf f thi s bit. 
Garble is the result. Fortunately, the program block 
always seems to be consistent with the length block. 
The time sp nt establi shin g which way to go is 
slight, s in c th length bl o ·k e nds abo ut J l cconds 
in to the tape . 

You may ge t the message 'TOO BIG immedia te­
ly after readin g the length block , which means the 
program won ' t fit into ava il abl e mem ory. 

The worst result is th at th e PET di ·pl ays ' BAD'. 
This m eans that there wa , a checksum error on the 
program block. It is necessary to reload the loader , 
and pe rha p · to reset th e P ET. I didn t cc this 
result until I had succe d d in loading about 30 
APPLE program s . Th APPLE tentls to like tapes 
which are a little ' quiete r than PET tapes , so you 
might try getting a loude r copy of the program. 

Now the Fun Begins 

Unfortunately, cassette tape format i not th only 
difference between th PET a nd the APPLE. After 
deleting line 0, you have a program 1 aded . You can 
list it , chang it or save it. But will it run ? The 
answ r is maybe . It can happen . But some program , 
will be hopeless. The APPLE ha a vel·y fancy graphi s 
system , a nd APPLESOFT supports it. All the graphics 
commands a re transla ted into CMD (wh ich the 
APPLE doesn't have). If there are any o f th ese in the 
program you just loaded you may have big trouble. 
Perhaps th p rson who gav you th APPLE tape can 
help you convert it , bu t it may not be worth the 
effort . 

There a rc several o the r BASIC commands on the 
APPLE which are no t ava il ab le on the PET. The 
loade r tran sla tes most of these into VERIFY which 
is not supported by the APPLE . There are a fe w 
APPLE commands which are ve ry ea y to con ert to 
the PET. The loader does ' phony' translations on 
these. And fin a ll y, th ere ar co mmand s which trans­
late exactly, but do not give the same re. ult. The 
worst pa rt of try in g to corr· ·t these cliff rences is 
that a line of BASIC can be 239 characters long on 
the APPLE, ve rsus 80 on the PET. The longer lines 
will run just fin , but can no t easi l) be changed 
using the PET scr en ed it r. Thus you have to split 
this type of line into multiple lines. 

The whole process will be greatly helped if you 
have an ex tended BASIC ' hich includes the 
commands FI D and RE MBER . T hi s a llows you 
to FI D com ma nds whi h could cause prob lems, and 
split progra m lin es without concern abo ut smearing 
ex isting lin s. 

Space doc no t permit a complete tutorial on 
con vert ing APPLE OFT programs. H w v r ignor­
ing gra phi s, here are som sugge tions: 


Commands with no PET equivalent 


DEL - To delete program lines · unlikely to be im­

bedded in a program sine it a lso stop execution . 

TRACE 
NOTRACE - Usage obvi us. Not need ed in a workin g 
program . 

POP - Cane 1 a GOSUB. This is an atrocious 

technique. 


HIMEM - t top of mcm ry. Cou ld I · replaced 

with POKE's but is unlike ly to be in a p11rc BASIC 

program which doesn't us graphics. 


LOMEM - Set bottom of memory. Within a program 
it will probably cause th p rogra m to fail ven on 
the APPLE). 

ONERR 

RESUME - R eplace w ith programmed edi ting. 


SPEED= - Sets display rate. R eplace with d elay 

loops in key lo a tions if nc ·sary . 

& - Doc a jump to a ma ·bin e- la nguagc routine 

which the user must es tabli ·h . Not pan of normal 

BASIC programs . 


NORMAL 

FLASH 


INVERSE - Adjusts the video mode for sub quent 
PRINT sta t ments. The eq uivalent to INVERSE is 
specified within the text o n the PET. 
Commands with phony translation 

TEXT/CONT - TEXT s ts the ' tex t window' to 
be the whole creen. CO T has no fun cti n within a 
program, so it i · substituted. A program it h multipl e 
TEXT sta t m nts probably cha nges the si~ of the 
' text window' with POK E sta tements in rd r to 
print h acl ings once, a nd th ·n change what appear 
under th m with PRI T tat ements. 

HTAB/NEW - EW has no function within a pro­
gram exce pt to make it commit suicide. HTAB 
i like TAB, b ut does not a ppear in a PRINT 
sta tem ent. H TAB n can be d irec tl y com ·cr t cl to 
PRI TTAB(n-1); a lthough it can ve ry ften be moved 
into an adjacent PRINT statement. 

HOME/OPEN - OPEN is no t support d by APPLE­
SOFT. HOME cl ars th e ' t 'X l window ' so it can 
usua ll y be replaced with PR TNT" cir". 

VTAB/CLOSE - C LOSE i not upponed by APPLE­
OFT. VTABn positions the cursor on line ' n'. Pro­

gram s which use TAB usuall y have 1 ts f them, 
so a t the sta rt or the program de fin e a str ing, for 
exa mpl e DN$ , containin g a ' HOME ' charac:t r 
followed by 24 ' DOW . 1 hen replacc VTABn 
with PRI T LEFT$(D $,n)· 

STORE/SAVE 
RECALL/LOAD - It is assum 'cl th a t you wo n ' t b 
on verting programs with LOAD o r SA E in them . 

STORE and RECALL arc used to du mp matrices 
out to tape a nd read them back . Conver t by putting 
in the appr priate OPE PR! T#, CLO E or 
OPE I P T# CLOSE loops. 
Commands which may give different results 

PR#/PRINT# - Used to Jo 1-0 to clevic . thcr 
than the screen and keyboa rd . D efi nite ly no t equiva­
1 nt. 



115 September/October.1980. lssue6 COMPUTE! 

CALL/SYS - Used to invoke a machine-language 

program. Almost certainly will require cha nge. Note 

that CALL, WAIT, PEEK , and POKE on the 

APPLE may specify negative numbers. The address 

used will be 65536 minus the amount specified. 

This conv nti n is a carryover from integer-BA IC , 

and has no eq uivalent on the PErJ . The most popular 

CALL's on the APPLE are: 

-936 - clear the text window. R eplace by printing a 

screen-clear. 

-958 - clear the text wind w from the current print 

position. More difficult to repl ac . 

-868 - clear from the current print position to the 

end of th line. 


WAIT - W ait for an ex ternal ·vent. Will r quire 

rework since it references an act ual memory lo 'a ti n. 


POKE - Sets a specific memory locat ion to a particu­

lar value. Usually will require substantial rework. 


PEEK - Return the value stored in a spe ific memory 

locat ion. Will also require rework. 


USR - Another way to invoke a machine-language 

routine. 


RND - On the APPLE , RND(O) repeates the pre­

vious R D, unlike the PET, where it g n Tat ·s 

a trul y random number. 


GET - On the APPLE, thi waits for a key to be 

pressed. On the PET, a null string is returned if no 

key has b en pressed. To convert, make sure it is on 

a line by its ·If and add a test like this : nnnn GET 

A$: IF A$ = " ' THEN nnnn 

In the APPLE program there may be a PEEK at loca­

tion -16384 to see if a key is being pressed which 

can be combined with the GET. 


= - (Horror" If you can' t trust ' = ', what ·an 

you trust!) Ir the result of a comparison is us ·d a ' a 

number it will give a different result. For example , 

N = A = B sets to a value depending on 

whether A equals B. On the PPLE, an equal con­

dition gives a va lu e of l on th PET, equ a l giv s 

-1. 

ASC - Usually ASC of a le tter is 64 greater on th 

APPLE than on the PET. 

LIST - Terminates program execut ion on th e PET, 

bu1 not on the APPLE. 

INPUT - APPLESOFT allows INPUT of a null 

string. You may encou nter programs which invite 

you to 'PRESS RETURN TO CONTINUE ' . On 

the PET, of' 'O urse, you will obtain the 'READY.' 

prompt and yo u are out uf th ' program. Change the 

prompt to ' PRESS A KEY TO CO>JTI E', and 

replace the l PUT with a GET. 

- INPUT generates a question-mark prompt on rhc 

PET but not n the APPLE. 


BELL - On the APPLE, you can make the speaker 

beep by printing a control-G. No character appears 

on the scr en. On the PET j t prints as a reverse-G. 


TAB - Use one position I -. son the PET. 


PRINT - There ar a number of d ·ta il differences. 
For example, tab-fields (in voked with commas) are 
10 ·haracters wide on the PET versus a s quence 
of 16, 16 8 ,16 ,16,8 ... on the APPLE. A number 
is pre eded by a space and followed b a skip on 
th PET, but not on th APPLE. 

The Bottom Line 

Does it work? It sure does! As lon g as you avoid 
graphics, you can have a program up and running 
in short order. I was able to load o n Adventure ­
stylt: gam and ha e it completely running in less 
than half an hour . It ure beat key ing in 16K of 
program text. 

Many thanks must go to Keith Falkner of 
Toronto, who provided the description of' what 
an APPLE tape looks like , many tapes tc l st wi th , 
and a cess to the manual s describing APPLESOFT. 

Program Availability 
If you wish to obtain the program on tape please 
write me. Enclose $10, and I wills nd you the 
loader in Upgrad -ROM and Origina l-ROM ver­
sions, as well as the s urce in a format suitable 
for Carl Moser's ASSM/TED. For 32K PETS. this 
will be the whole program, for 16K there is no 
room for comments. 

0005 . LS 
0010 
0020 APPLESOFT LOADER 
0030 
0040 FOR USE ON THE COMMODORE PET/CBM 
0050 
0060 COPYRIGHT (C) 1980 
0070 GORD CAMPBELL 
0080 36 DOUBLETREE ROAD 
0090 WILLOWDALE, ONTARIO 
0100 M2J 3 Z4 
0110 
0120 TO ASSEMBLE USING CARL MOSER ' S 
0130 ASSM/ TED, REQUIRES 'S ET ' COMMAND 
0140 AND A 32K MACHINE, SINCE THE SOURCE 
0150 (INCLUDING COMMENTS) IS TOO LARGE 

TO FIT 
0160 INTO DEFAULT AREA , AND OBJECT 
0170 GOES INTO THE DEFAULT TEXT AREA . 
0180 , 
0190 WHERE . DE 1 
0200 USED FOR STORE INDIRECT 
0210 THE ONLY PART OF PAGE ZERO 
0220 WHICH IS SMEARED. IT DOESN ' T 
0230 MATTER, BECAUSE THE 'USR' 
0240 VECTOR SHOULD BE SET UP BY 
0250 ; ANY PROGRAM WHICH USES IT. 
0260 PGMEN . DE $2A 
0270 BASIC 'END OF PROGRAN ' 
0280 . 
0290 ; CHANGE THIS TO $7C AND YOU 
0300 ; ARE CONVERTED TO ORIGINAL ROM. 
0310 
0320 PRINT .DE $FFD2 
0330 PRINT ROUTINE 
0340 .BA $0400 
0350 .OS 
0360 HERE IS A BASIC PROGRAM. 

0400- 00 0D 04 0370 . BY 0 $0D 4 0 0 $9E 
0403- 00 00 9E 
0406- 31 30 35 0380 . BY '1056:' $80 
0409- 36 3A 80 
040C- 00 00 00 0390 .BY 0 0 0 0 
040F- 00 

0400 
0410 IT READS '0 SYS1056:END' 
0420 
0430 
0440 -- VARIABLES 
0450 . 

0410- 00 00 00 0460 LENGTH .BY 00 00 00 00 
0413- 00 



116 COMPUTE! September/Ocfober.1980. Issue 6 

0414 - 00 00 

0470 
0480 
0490 

; llPPLESOFT ' LENGTH ' BLOCK 
; IS STORED HERE 
STLEN . SI 0 

0471­
0474 -
0476­

/ID 
85 
AD 

16 
01 
17 

04 

04 

1370 
1380 
1390 

LOI\ STLOC 
STA *WHERE 
LOI\ STLOC+l 

0500 ; LENGTH OF CURRENT BLOCK 0479­ 85 02 1400 STA *WH ERE+ l 
0416 - 00 00 0510 STLOC .S I 0 1410 

0520 ; WHERE I T GOES 1420 END OF INITIALIZATION 
0418­ 00 0530 

0540 
CHAR .BY 0 
; CURRENT CHARllCTER 047B­ A0 08 

1430 
1440 

, 
INI'l'Y LOY #8 

0419­ 00 0550 MODE . BY 0 0470- 112 00 1450 INI'l'X LOX #0 
0560 WHICH llCTIVITY NOW: 047F­ EB 1460 COUN1' INX 
0S70 0 - SYNCHRONIZING 1470 COUNT HOW MANY TIMES 
0580 l - LEADER 14B0 THROUGH THE LOO P 
0590 ;, 2 - DATA 04B0­ 2C 11 EB 1490 BIT SEBll 

041A­ 00 0600 BLOCK . BY 0 1500 HAVE WE A TRANSITION YET? 
0610 ; WHICH BLOCK: 04 83 - 10 Fl\ 1Sl0 BPL CO UNT 
0620 0 - LENGTH BLOCK 1S20 BRl\NCll BACK IF NOT YET 
0630 , 1 - PROGRllM BLOCK 04BS­ AD HJ EB 1S30 LOA SE B10 

041B­ 42 41 44 0640 BAD . BY ' BAD ' 1S40 RESET THE 6S20 
041E­ 4F 4B 0650 OK . BY 'OK' 04BB­ AD 19 04 1SS 0 LOA MODE 

0660 
0670 
06B0 

CHECKSUM MESSAGES 

*** ENTRY POINT "** 
04BB-
0480­

FO 
C9 

2C 
01 

1S60 
1S70 
15B0 

WH/\T WERE WE DOI!lG? 
BEQ STARTUP 
CMP u 

0690 
0700 
0710 

MUST BE AT $0420 
FOR THE 'BAS IC' PROGRAM 

048F-

0491­

FO 

E0 

20 

40 

1590 
1600 
1610 

BEQ STARTBIT 
REAL D/\TA NOW 

CPX #S40 
0720 0493­ 30 03 1620 BMI ZEROBIT 

0420 - 4C SO 04 0730 JMP !NIT 049S­ 38 1630 SEC 
0740 SKIP PAST CODE WHICH MOVES 0496 - BO 01 1640 BCS SETBIT 
07S0 THE PROGRAM DOWN FROM S0B01 16S0 ; ** ALWllYS GOES *+ 
0760 TO S0S01. THIS CODE IS NEEDED 049B­ lB 1660 ZEROBIT CLC 
0770 
07B0 
0790 

BECAUSE WHEN LINE ZERO (THE 
PHONY BASIC PROGRAM) IS DELETED 
'END OF PROGRllM' ETC ARE ONLY 0499- 2E lB 04 

1670 
16B0 
1690 

; THE CARRY BIT NOl·I INDICATES 
; WHETHER WE GOT A ZERO OR ONE 
SETBIT ROL CHAR 

0B00 ADJUSTED BY ONE PAGE MAXIMUM . 1700 ROTATE IT INTO TllE CHARACTER 
0Bl0 049C­ 88 1710 DEY 
0B20 ~IOVE PROGRAM DOWN 3 PAGES 1720 FINISHED THIS CH ARA CTER? 
0830 ; 0490­ 00 DE 1730 BNE INITX NO 

0423­ A9 08 0840 HOVE LOA rn 049F­ AD 18 04 1740 LOI\ Clll\ R 
0425­ BS 
0427­ A9 
0429­ BS 

02 
05 
2B 

08S0 
0B60 
0870 

STA *WHERE+! 
LOA •s 
STA *PGMEN+l 

04A2 -

04114­

91 

CE 

01 

14 04 

17S0 
1760 
1770 

STA (WH ERE ) , Y 
STORE THE CH/\ R/\C TER 

DEC STL EN 
042B­ 1\0 00 08B0 LOY #fl 1780 REDUCE CHARACTE R COUNT 
0420- B4 01 0890 STY *WHERE 04A7 - 00 0B 1790 BNE EX TCHAR 
042F- 84 2A 0900 STY *PGMEN 04A9­ AD 15 04 1800 LOA STL EN+l 
0431 - Bl 01 0910 MOVLP LOI\ (WHERE) , Y 1810 FINISHED THIS BLOCK? 
0433­ 91 
0435­ E6 

2A 
21\ 

0920 
0930 

ST/\ (PGMEN), Y 
INC *PGMEN 

04AC­
04AE­

F0 
CE 

19 
J.S 04 

1820 
1830 

BEQ FI MODE 
DEC STL EN+l 

0437­ DO 
0439- E6 

02 
2B 

0940 
0950 

BNE MOVOK 
INC *PGMEN+l 

04Bl­ E6 01 1B40 
1850 

NEXTCH/\R INC *Wll ERE 
INCREMENT DATA POI TER 

043B­ AS 2A 0960 MOVOK LOA *PGMEN 0483­ DO C6 1860 BNE INI'l'Y 
0430- cs 2C 0970 CMP *PGMEN+2 04BS - E6 02 1870 INC *WH ERE+l 
043F­ 00 07 0980 BNE INWHERE 04B7­ 00 C2 18B0 BNE JNITY 
0441­ AS 
0443­ cs 

2B 
20 

0990 
1000 

LOA *PGMEN+l 
CMP *PGMEN+3 04B9­ EE 19 04 

1890 
1900 

, ** /\LW/\YS GOES ** 
STARTUP INC MOD E 

044S­ 00 
0447­ 6'3 

01 1010 
1020 

BNE INWHERE 
RTS ; FINISHED 04BC- DO BF 

1910 
1920 

; TllROW A\ol/\Y FI ST TRANSITION 
BNE INITX 

044B­ E6 01 1030 INWHERE INC *WHERE 1930 , ** ALIAYS GOES •* 
044A­ 00 ES 1040 BNE MOVLP 04BE­ E0 40 1940 STARTBIT CPX fr$4 0 
044C- E6 
044E­ 00 

02 
El 

10S0 
1060 

INC *WHERE+l 
BNE MOVLP 04C0 - HJ BB 

1950 
1960 

; IS IT /\ START BI T? 
BPL INI TX NO 

1070 ** ALWl\YS GOES ** 04C2­ EE 19 04 1970 INC MOD E 
10BO 04CS­ DO B6 19BO BNE INITX 
1090 INITIALIZATION 1990 ; ** ALWAYS GOES ** 
1100 04C7­ AD 11\ 04 2000 FINMODE LOA BLOCK 
1110 
1120 
1130 

SET UP POINTERS ETC 0 ENTRY 
so IF WE HAD A BAD LOAD , WE 
CA TRY fo.GAI BY EN'IERI G ' RU ' 04CA­ DO 62 

2010 
2020 
2030 

; WE .:'UST LOADED A BLOCK . 
; WHICH ONE WAS IT ? 

BNE LOA DED 
1140 ; 04CC­ A9 FF 2040 LOA ~SF F 

04S0­ A9 04 USO INIT LOA #4 04CE­ 40 10 04 20SO EOR LENGTH 
0452­ BO 14 04 1160 STA STLEN 2060 CHECKSUM ON LENG TH BLOCK 
045S­ Bo 
04SB­ A9 

17 
10 

04 1170 
1180 

ST/\ STLOC+l 
LOA #$ 10 

0401­
0404­

40 
40 

11 
12 

04 
04 

2070 
20B0 

EOR LENGTH+ l 
EOR LENGTIH2 

04SA­ 80 16 04 1190 STA STLOC 0407­ CD 13 04 2090 CMP LENGTH+3 
0450­ A9 00 1200 LOA ~0 04DA - F0 07 2100 BEQ NEX 'rBLK 
045F- BO 
0462 - BD 
046S­ 80 
0468­ 78 

1 5 
19 
1/\ 

04 
04 
04 

1210 
1220 
1230 
1240 

STA STLEN+l 
STA ·\ODE 
STA BLOCK 
SEI 

04DC­

04DE­

/\9 

20 

3F 

D2 FF 

2110 
2120 
2130 
2140 

LOA ~$3 P 

BAD LOAD: PR! T QUESTION M/\RK 
/\ND QUIT WITH A 'BRE/\K ' 

JSR PR! T 
12SO DISABLE INTERRUPTS 04El­ 58 21SO CLl 

046~- AD 10 EB 1260 LOA SE810 216 0 QUIT NOi~ 

1270 CLEAR 6520 04E2 - 00 2170 BRK 
046C­ A9 3E 1280 LO A ii$3E 04E3 - AD 10 04 2180 NEXTBLK LOA LENGTH 
046E­ BO 11 EB 1290 STA SEBll 2190 ; I I TIALIZATION FOR PROGRAH LOAD 

1300 MAKE 6520 RESPOND TO 04E6­ BO 14 04 2200 STA STL E 
1310 LOW TO HIGH TRl\NSITION 04E9­ AD 11 04 2210 LOI\ LENGTll +l 
1320 04EC­ BO lS 04 2220 STA STL EN+ l 
1330 FOR SOME TAPES THE ' 3E' 04EF­ EE 14 04 2230 INC STL EN 
1340 
1350 

ABOVE MUST RE/\D ' 3C ' 
(IE . HIGH TO LOW TRANSITION) 

2240 
2250 

LOAD CHECKSUM TOO 
MUST GO TWO BYTE S PAST 

1360 2260 THE END OF THE llCTU/\L PROGRAM 
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04F2 -
04F4­
04F7 -
04FA­
04FC­
04FF­

DO 03 
EE 1 5 
EE 14 
DO 03 
EE 15 
1\9 08 

04 
04 

04 

2270 
22B0 
229 0 
2300 
2310 
2320 
2330 

LENl 

LENOK 

BNE LEN l 
INC STLEN+l 
I NC STLE N 
BNE LE NOK 
INC STLEN+l 
LDI\ #$08 

0591­
0593­
0596­
0598-
0591\­

B5 
l\D 
C9 
F0 
A(J 

02 
02 
0B 
16 
01 

08 
3170 
31B0 
3190 
3200 
3210 
3220 
3230 

ST/\ *WHERE+l 
LDI\ $0802 
CHP " $0B 
BEQ TRANS 

CASSLP LDY #1 
IT ' S CASSETTE APPLESOFT 
ORIGINAL ADDRESS Wl\S $3001 

2340 
2350 
2360 
2370 

l\LWl\ YS LOAD l\T $0801 
IF IT'S CA SSETT E APPLESOF T 
CONVERT IT LATER 

059C­
059E-

01 
F0 

01 
E£l 

3240 
3250 
3260 
3270 

LOI\ (WHERE) , Y 
BEQ Cl\SSREL 

ON TH E SECOND PASS , IT LOOKS 
LIKE ROM l\PPLESOFT 

23B0 OSAO­ 38 3280 SEC 
0501­
0503­
0505­
0507­

85 02 
1\9 01 
85 01 
115 35 

2390 
2400 
2410 
2420 

STI\ 
LD/\ 
ST/\ 
LD/\ 

*\1HERE+l 
:1 $01 
*WHERE 
*PGMEN+ll 

05Al­
05113­
051\5­
05116­

E9 
91 
1\1\ 
BB 

28 
01 

3290 
3300 
3310 
3320 

SBC 
STA 
TAX 
DEY 

gs2a 
(WHERE), Y 

0509­
050C-

CD 
DO 

15 
13 

04 2430 
2440 
2450 CHECKING 

CMP STLE N+l 
BNE DIFFPAGE 
ON WHETHER THERE IS 

051\7­
05A9­
05AB-

Bl 
85 
B6 

01 
01 
02 

3330 
3340 
3350 

LDI\ 
ST/\ 
STX 

(WHERE) ,Y 
*WHERE 
*WHERE +l 

2460 ENOUGH MEMORY . 05AD­ 4C 9A 05 3360 JMP CASSLP 
050E­ AD 14 04 2470 LDI\ STLEN 05B0 - A0 00 3370 TRANS LDY ~ 0 
0511­
0513­
0515­
0Sl7­
051A­
0510­
051E­

0520 -
0521 -
0523­
052S -
0528­
052B-
052E­

052F­

0531 -
0534­
0536­

0539­
053B­
0530­
053F­
0542-
0544 -
0546 -
0549­

054C­
054E­
0550­

0552­
0554 -
0556 -
0558-
055A­
0550­
055F­
0561­
0564 -
0566­
0568­
056A­

0560­
0570­
0573­
0576­
057Y ­

057C­
057F­

0582­
0585­
0588-
058B­
0580­
058F-

cs 34 
90 0E 
A2 06 
BD SF 06 
20 02 FF 
CA 
10 F7 

60 
90 F2 
A9 00 
BD 1 9 04 
EE l A 04 
4C 7B 04 
58 

115 01 

SD 16 04 
AS 02 
BO 1 7 04 

A9 08 
85 02 
119 05 
SD 02 04 
A9 01 
85 01 
SD 01 04 
SD 19 04 

A9 FF 
A0 00 
51 01 

E6 01 
Dlil 02 
E6 02 
A6 01 
EC 16 04 
00 Fl 
1\6 02 
EC 17 04 
00 Ell 
Dl e1 
F0 15 
AD lB 04 

20 02 FF 
l\D lC 04 
20 02 FF 
AD lD 04 
20 D2 FF 

4C BB 05 
/ID lE 04 

20 D2 FF 
AD lF 04 
20 02 FF 
A9 01 
85 01 
1\9 0B 

2480 
2490 
2500 
2Sl0 
2520 
2530 
2540 
2550 
2560 
2570 
25B0 
2590 
2600 
2610 
2620 
2630 
2640 
2650 
2660 
2670 
2680 
2690 
2700 
2710 
2720 
2730 
2740 
2750 
2760 
2770 
2780 
2790 
2800 
2810 
2820 
2830 
2840 
2850 
2860 
2870 
2880 
2890 
2900 
2910 
2920 
2930 
2940 
2950 
2960 
2970 
2980 
2990 
3000 
3010 
3020 
3030 
3040 
3050 
3060 
3070 
3080 
3090 
3100 
3110 
3120 
3130 
3140 
3150 
3160 

CMP *PGMEN+lO 
BCC MEMOK 

MEMBl\D LDX #6 
MEMC HR LDI\ TOOBIG , X 

JSR PRINT 
DEX 
BPL MEMCHR 

; MESSAGE DISPLAYED: QUIT NOW 
RTS 

DIFF PAGE BCC MEMBl\D 
MEMOK LDI\ #$00 

ST/\ MODE 
INC BL OCK 
JMP INITY 

LOADED CL ! 
; l\.LLOW INTERRUPTS NOW 

LDI\ *WllERE 
; SET HIGH ADDRESS 

ST/\ STLOC 
LDll *WHERE+l 
STA STLOC+l 

INITIALIZATION FOR CHECKSUM 
AND PROGRAM LINKAGE 

LDI\ #8 
STA *WHERE+l 
LDI\ #5 
STA S0402 
LDA #1 
STA *WHERE 
STA $0401 
STA MOD E 

;NO\'/ USE ' MODE' l\S QUOT E- MODE FLl\G 
VALUES ARE: 

0 - CURRENTLY INSIDE QUOTES 
1 - NOT IN QUOTES 

LD/\ :i SFF 
LDY rn 

CHKLOOP EOR (WHERE) , Y 
; CHECKSUM Cl\LCULl\TION 

INC *WHERE 
BNE CHKEND 
INC *WHERE+l 

CHKEND LDX *WHERE 
CPX STLOC 
BNE CHKLOOP 
LDX *WH ERE+l 
CPX STLOC+l 
BNE CHKLOOP 
CMP (WHERE) , Y 
BEQ CHKOK 
LDA BAD 

PRINT 'BAD' 
JSR PRINT 
LD/\ BAD+l 
JSR PRINT 
LDA B/\D+2 
JSR PRINT 

; DO THE REST ANYWAY 
JMP CASSREL 

CH KOK LD/\ OK 
; PRINT 'OK ' 

JSR PRINT 
LDI\ OK+l 
JSR PRINT 

CASSREL LDA n 
STA *WHERE 
LDA :a 

05B2 -
05134 ­
05B5­
05B7 -

05BB -
05BI\­
05BC­
05BF­
05Cl­
05C3­

05C6 -
05C9 -
OSCB­

05CD­
05CF­
0501­
0502­
0504­
0506­

0508­
05DA­
05DD­
05DF-
05E2­

05 E4­
05E7­

05E9­
OSEC­

05EE­
05EF-

05Fl­

05F4­
05F6­
05F8-
05FA­
05PC­
05FE­

0601­
0603­
0605­
0608­
060A­
060C­

060F­

0612­

0615­
0617­
061A­
0610­
061F­
0622 -
0625­

Bl 
1\1\ 
00 
CB 

Bl 
00 
4C 
A0 
Bl 
BE 

SD 
1\0 
E6 

00 
E6 
BB 
00 
Bl 
C9 

D0 
AD 
F0 
CE 
F0 

EE 
00 

AE 
F0 

1\1\ 
10 

BD 

91 
E6 
00 
E6 
AS 
CD 

00 
A5 
CD 
00 
A9 
SD 

4C 

EE 

00 
EE 
EE 
00 
EE 
AD 
85 

01 

08 

01 
03 
12 
01 
01 
16 

17 
04 
01 

02 
02 

F7 
01 
22 

OF 
19 
05 
19 
12 

19 
OD 

19 
08 

OS 

00 

01 
01 
02 
02 
01 
16 

Dl 
02 
17 
CA 
01 
19 

B0 

16 

03 
17 
16 
03 
17 
16 
2C 

06 

04 

04 

04 

04 

04 

04 

07 

04 

04 

04 

05 

04 

04 
04 

04 
04 

3380 
3390 
3400 
3410 
3420 
3430 
3440 
3450 
3460 
3470 
3480 
3490 
3500 
3510 
3520 
3530 
3540 
3550 
3560 
3570 
3580 
3590 
3600 
3610 
3620 
3630 
3640 
3650 
3660 
3670 
368 0 
3690 
3700 
3710 
3720 
3730 
3740 
3750 
3760 
3770 
3780 
3790 
3800 
3810 
3820 
3830 
3840 
3850 
3860 
3870 
38B0 
3890 
3900 
39lll 
3920 
3930 
3940 
3950 
3960 
3970 
3980 
3990 
4000 
4010 
4020 
4030 
4040 
4050 
4060 

LDA (WHERE), Y 
TAX 
BNE NOT EN 
!NY 

LAST LINE OF TOKENS DONE? 
LDA (WHERE) , Y 
BNE NOT EN 
JMP TOR DONE 

NOT EN LDY a 
LDI\ (WHERE), Y 
STX STLOC 

; SET END OF CURRENT LIN E 
STA STLOC+l 
LDY ~4 

TOTXT INC *WHERE 
; STEP PAST POI NTER 
; AND LINE NUMBER 

BNE WHOK 
INC *WHERE+l 

WHOK DEY 
BNE TOTXT 

TRLOOP LDA (WRERE),Y 
CMP ~ $22 

; IS I T /\ QUOTE? 
BNE NOQ 
LDA MODE 
BEQ MODEON 
DEC MODE 
BEQ NXTCHAR 

; ** ALWAYS GOES ** 
MOD EON INC MODE 

BNE NXTCHA 
** ALWAYS GO ES **. 

NOQ LDX MODE 
BEQ NXTCHAR 

BRANCH IF WE ARE IN QUOTES 
TAX 
BPL NXTCHAR 

ONLY TRANSLATE TOKENS 
LOI\ $0700 , X 

TRANSLATE FROM TABL E 
STA (WHERE) , Y 

NXTCHAR INC *W HERE 
BNE WHEOK 
INC *WHERE+l 

WHEOK LOA *WHERE 
CMP STLOC 

; HAVE WE FINISHED THIS LINE? 
BNE TRLOOP 
LD/\ *WHERE+l 
CMP STLOC+l 
BNE TRLOOP 
LDA U 
STA MO DE 

RESET QUOTE MODE FLl\G 
JMP TRANS 

; FINISHED TOKEN TR/\NSLATION
TOK DONE INC STLOC 

INCLU DE THE ' 00 00 ' (END OF 
PROGRAM) IN THE LENGTH 

BN E MORLOC 
INC STLOC+l 

MORLOC INC STLOC 
BNE LOC DON 
INC STLOC+l 

LOC DON LDA STLOC 
STA *PGM EN+2 
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0627­ as 2 E 407 0 STA *PGMEN+ 4 07B2­ ar 49S0 .BY $8F RE M 
0629­ AD 17 04 40 80 LOA STLOC+l 07B3­ 90 4960 .BY $90 STOP 
062C­ 38 4090 SEC 07B4­ 91 4970 .BY $91 ON 
0620­ E9 03 4100 SBC C$ 03 07BS - 92 4980 .BY $92 WA I T * 
062r - as 20 4110 STA *PGMEN+3 07B6­ 93 4990 .BY $93 LOAD 
0631­ 85 2F 4120 STA *PGMEN+S 07B7­ 94 S000 .BY $94 SAVE 

4130 07B8­ 96 S0 10 .BY $96 DEF 
4140 SET UP PROGRAfl LINKS POR 07B9­ 97 S020 .BY $97 POKE * 
41S0 MOV E FROM $0S01 TO $0S01 07BA­ 99 S030 . BY S99 PRINT 
41 60 07BB­ 9A S040 .BY S9A CONT 

0633­ A9 01 4170 LOA u 07BC­ 9B S0S0 .BY $9B LIST 
0635­ SS 01 4180 STA *WHERE 07BD- 9C S060 .BY S9C CLEAR 
0637­ A9 08 4190 LDA #8 07BE­ Al S070 . BY $Al GET * 
0639­ as 02 42 00 STA *WHERE+! 07BF­ A2 S080 .BY SA2 NEW 
063B­
0630­

A0 
Bl 

00 
01 

4210 
4220 

REL LP LOY 
LOA 

li0 
(WHERE) , Y 

ll7CO -
07Cl­

A3 
A4 

S090 
SlG0 

. BY 

.BY 
$A3 
$A4 

TAB ( 
TO 

* 

063F­
0642­
0643­
064S­
064 7­
064A­
064B­
0640­
064F­
06S2­
0654­
0657­
06S9­
065C­
065F­
0662­
0665­

0780­
07Sl­

80 14 
ca 
Bl 01 
F0 15 
8D IS 
38 
E9 03 
91 01 
AD 14 
a s 01 
AD lS 
S5 02 
4C 3B 
4C 23 
47 49 
20 4F 
54 

B0 
Sl 

04 

04 

04 

04 

06 
04 
42 
4F 

4230 
4240 
42S0 
4260 
4270 
4280 
4290 
4300 
4310 
4320 
433 0 
4340 
4350 
4360 
4370 

4380 
4390 
4400 
4410 
4420 
4430 
4440 
44SO 
4460 

STA STLEN 
!NY 
LOA (WH ER E) , Y 
BEQ RELDONE 
STA STLEN+l 
SEC 
SBC #3 
STA (WHERE) ,Y 
LOA STLEN 
STA *WHERE 
LOA STL EN+ l 
STA *l'IHERE+l 
JMP REL LP 

REL DONE JMP MOVE 
TOOB IG .BY 'G IB OOT ' 

MESSAGE ' TOO BIG I REVERSED 
. BA $07B0 

**** TOKEN TRANSL ATION 'l'ABLE 

(S EE FOOTNOTES BELOW) 

. BY $S0 END 

. BY $Sl FOR 

*** 

07C2­
07C3­
07C4­
07CS-
07C6­
07C7­
07 CS­
07C9­
07CA­
07CB-
07 CC­
07CD­
07CE­
07CF­
07 00­
0701­
0702­
0703 -
07 04 -
07 05­
0706­
0707­
0708-
0709­
07 DA­
07DB -

AS 
A6 
A7 
90 
AB 
A9 
AA 
AB 
AC 
/\D 
AE 
AF 
B0 
Bl 
B2 
B3 
B4 
BS 
B6 
87 
BB 
90 
90 
B9 
BA 
BB 

5110 
Sl 20 
Sl30 
Sl40 
SlS0 
Sl60 
5170 
51 80 
Sl9 0 
5200 
5210 
5220 
523 0 
5240 
5250 
52 60 
5270 
S280 
5290 
5300 
S310 
S320 
S330 
S340 
5350 
S360 

.BY SAS 

. BY $A6 

.BY $A7 

.BY $9D 

.BY $AB 

. BY $A9 

.B Y $M 

. BY $AB 

. BY $AC 

.BY $AD 

. BY SAE 

.BY $AF 

. BY $BO 

. BY $Bl 

.BY $B2 

. BY S83 

. BY $B4 

.BY $B5 

.BY $86 

.BY $B7 

.BY $B8 

.BY S9D 

.BY S9D 

. BY $B9 

. BY $BA 

.BY $BB 

; 
; 

FN 
SPC( 
THEN 
*AT 

OT 
STEP 
f 

-
* (TIMES ) 
I 

( EXPONENT IATIO 
AND 
OR 
> 

< 
SGN 
INT 
ABS 
USR * 
FRE 
*SCRN ( 
*POL 
POS 
SQR 
R. D * 

07S2­ 82 4470 . BY $82 NEXT 07DC- BC S370 . BY $BC LOG 
07S3­
0784­
0785­
07S6-

83 
85 
95 
86 

44B0 
4490 
4S00 
4SHJ 

.BY $83 

. BY $8S 

.BY $9S 

. BY $B6 

D/\TA 
INP UT 
*DEL 
DIM 

07DD-
07D E­
07 DF­
07E0 -

BD 
BE 
BF 
co 

S380 
S390 
S4 00 
S410 

.BY $BO 

.BY $BE 

. BY $BF 

. BY $CO 

EX P 
cos 
SIN 
TAN 

0787­ 87 4520 . BY $87 READ 07El - Cl 5420 .BY $Cl ATN 
07SB­ 90 4S30 . BY $9D *GR 07E2 - C2 54 30 . BY $C2 PEEK * 
0789­ 9A 4540 . BY $9A *TEXT/CONT ** 07E3­ C3 S440 . BY $C3 LEN 
078A­ 9B 4550 . BY $98 PR#/PRINT# * 07E4 - C4 54S0 . BY $C4 STR$ 
078B­ 84 4560 . BY $84 IN#/INPUT# * 07E5­ cs 5460 .BY $CS VAL 
078C­
0780­

9E 
90 

4S70 
45B0 

. BY 

. BY 
$9E 
$90 

CALL/SY S 
*PLOT 

* 07E6 -
07E7­

C6 
C7 

S470 
54B0 

.BY 

.BY 
$C6 
$C7 

ASC 
CllR$ 

07BE­ 90 4 590 . BY $90 *H LIN 07EB - ca S4 90 . BY sea LEFT$ 
07B F­ 90 4600 . BY $90 *VLI N 07E9­ C9 S5 00 . BY $C9 RIGHTS 
0790­ 90 4610 . BY $90 *HGR2 07EA­ CA 5510 . BY $CA MID$ 
079 1­ 90 4620 . BY $90 *HGR S520 
0792­ 90 4630 .BY $90 *HCOLOR= 5530 REMAINDER OT IMPLEMENTED 
0793­ 90 4640 . BY $90 *HP LOT SS40 SUBSTITUTE 'R EM ' 
0794­ 90 46S0 . BY $90 *DRAW SS50 
0795­ 90 4660 . BY $90 *XDRAI' 07EB- BF BF BF SS 60 .BY $8F $BF $BF $SF $BF $8F 
0796­
0797­

A3 
9F 

4670 
4680 

. BY 

. BY 
SA3 
$9F 

*HTAB/NEW 
*HOME/ OP EN 

** 
** 

07EE­
07Fl­

BF 
BF 

BF 
BF 

BF 
BF 5570 .BY $BF $BF $Bl> $8F $BF $BF 

0798­ 90 4690 . BY $90 *ROT= 07F4­ BF BF er 
0799­ 90 4700 . BY $90 *SCALE= 07F7­ BF SF BF 55B0 . BY $8F $BF $BF $SF $BF SBF 
079A­ 90 4710 . BY $90 *SHLOAD 07FA­ BF BF SF 
079B­ 9S 4720 . BY $95 *TRAC E 07 FD­ BF BF 8F SS90 .BY $B F $BF $BF 
079C­ 9S 473 0 . BY $95 *NOTRACE S600 
079D­ 95 4740 . BY $95 *NORMAL 5610 COMMANDS WHIC H ARE PRECEEDED BY 
079E­
079F­
07A0­
07Al­

95 
95 
90 
95 

4750 
4760 
4770 
47BO 

. BY 

.BY 

. BY 

.BY 

$95 
$9S 
$90 
$9S 

*INVERSE 
*FLAS H 
*COLOR= 
*POP 

5620 
S630 
S640 
5650 

AN ASTERISK AB OVE ARE NOT 
IMPLEMENTED ON THE PET . THE ONES 
WHICH DEPEND ON APPLE HARDWARE 
(GRAPHICS AND PDL ) ARE TRANSLATED 

07A2­ A0 4790 . BY SA0 *VTAB/CLOSE ** 5660 INTO ' CMD', THE OTHERS INTO 
07A3­ 9S 4800 . BY $95 *HIMEM 5670 ' VERIFY ' 
07A4­ 9S 4810 .BY $9S *LOMEM 5680 
07A S­ 95 48 20 . BY $95 *ON ERR S690 COMMANDS WlTH A ASTERISK TO 
07A6­
07 A7­
07A8­

95 
93 
94 

4830 
4840 
48S0 

. BY $9S 

.BY S9 3 
.BY S94 

*RESUME 
*RECALL/ LOAD 
*STORE/ SAVE 

... 
**" 

5700 
5710 
5720 

THE RIGHT MAY TRANSLATE BADLY . 

COMMANDS WITH TWO ASTERISKS ARE 
07A9 - 95 4860 . BY $9S *SPEED= 5730 PHONY TRANS LATIONS FOR MANUAL 
07A/\-
07An -
llU.C­
ll 7AD­
07AE­
fl7A I"­

()8 
09 
U/\ 
ll13 
oc 
'l5 

4 870 
4 88 C:J 
489 0 
4900 
49l0 
4920 

. BY 

. BY 

. BY 

. BY 

. BY 

. BY 

$88 
S89 
$BA 
SSB 
$8C 
$95 

LET 
GOTO 
RUN 
IF 
RESTORE 
*& 0S00­ 00 00 00 

5740 
5750 
S760 
5770 
5780 
S790 

CONVERSION . 

SEE ARTICLE FO R DETAILS . 

EN D OF PHONY BASIC PROGRAM 
.BY 0 0 ll 

0700­ BD 4930 .BY sao GO SUB 5800 . EN 
fl7 13J­ 0 t: 4940 . BY $BE RETURN 
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APPLESOFT LOADER - TAPE CONTENTS 

F ile I. "APP L O AD SO URCE" 

- The sou rce for the progrnm in the forma l used by 


arl loser's A M /TED. 
- Rcquin:s a ' SET' comma nd due to s i ~ " 
- ' ET $4100 S6FFF will I ·a,· some rut>11 1. 

fil e 2. "APP L O AD SO U RCE " - second rnp 

FILE 3. "APP L OA D OBJ " 

- Th · object program . 

- Can be LO.A.Deel and S/\VEd from BA I '. ( ic . doesn ' t 


r"q uirc machinc-lan guagl' m nitor) 
- The cassette mu -t be 1110\'ing bdor · rou t ·p · R 

File 4. "APP L O AD O BJ " - second copy 

File 5 . "APP LOAD IM AGE" 

- '.\llcrnur·y-imagc o f souIT · program saved using mach ine­


languagc mo nitor· 
· Resiclt•s in S4 I00 to $6800 
- Allow PR! T and A.' 'EM 13LE to function with disk 

version of ASSM /TEO_ ( I think tha1 ' s a ll tha1 will 

work) . Use the following sequence of commands: 

SY · 4 : - get into machine-language 111on itor 

.L " APP LOAD !MA E' ' (load the source) 

(load A 'SM/TED) 

. G 20 0 - invoke the assembll'r 

SET S4 l00 S6800 

HARD SET 

i\. 'EMBLE 


F il e 6. "APP LOAD IMAGE" - ·cco11cl rn py 

QI.A. ITY "'1000'.:TS FOR PET ' CBl'I CClf'UTUIS 

Pnct 

8 L • Ct.~ rct. •cK a. 1..nc e ck• ctd>oo ii; •nl I• c·b... t • ) '9 .95 
8• • ,,,. ,.,_,.. ,, E.x tt nch d '"H" , ,., . rwnctlo M • 9 .95 
&• • '1t1 nc- c. lc APH c•l C\.l la t or . c •nv•N 10~ I 9 .95 
Bk • Fl M nc •- c• lc LoaM• ....,i nn . l'lor 1NOt 1 • 9 . 95 

16 \t • Su l'• r-C• IC "-1 h, h M nC 1•I- all .. °"' n od ' 119 .9' 
l 2\i • f\fi c,.o-ca lc rt. Or•• ti n.a n< • • ff<l l"lt1 r1 c co nv rn .~ 

a• Bt • l U I Clock Rt 1 ract &'-' • · b u . 12/"24-hau l" ' 5 . 95 
a• 811 lboa~ • ''"" """'a r t• d a .. ,. 1 ... c•b" • ) 119 . 95 

e• Sc f uol Kit I Fbc:s uulau " to '" °"r • r 011 r ..,.. 11 9 . 95 

e• ft tf"l -E• l' l or.,. Su ~°"" .. °",. ,,..., , .,. l'l ••o r td • 9 .95 
u.,.-01 Ct/)( r • f Ue n .o l t dactao n.a ,..,, , crn•-r• f 11 9 . 95'" e• • S...erP1 1'111 Cr •t \ t •• H • rn, , 1n t r •act1orn. • ~ . 95 

r:o r " "' ..,..." AA rlir*d wtth • , •l •nt ••• Cl ' "' Uor•t on I <S.t. 1c 2. 0> or 
Ut"' ton 2 <&.A ..ic 3 . 0) ROt'h . Wrt tt r or ...,a d atnht• or """ "Ai"I' hr 
Utru on l (8.u 1c 4 . 0> R()1, a l\CJ 80 colW"'ln d1•• l rtt. . l"ISS 01 1k f' r O"l' r W'I• 
au • 1 l.Cl • 'l oon , n or• art tn 1h t wrt , wrllt for l t t H 1 111. 1. 

All ll'lt t rr • c: •• a r t _.. .. ,.l"Otf'd , t tt f l'd , and ..,.rant o td . Ho 
soiH.. • r • it '" ' ""1r t d . .. , ,.., , .. • 11,1 0 1n • l'ld u•• · "•"'I -..a h • hf'd 
ontCW'll t r t. know t ~ t our l owtr • nC H l'ltan b " t • r '\.U..a lah' 

TU-£X lt1t t rf a c: • PETl'CSP1 '° Ct n t ron lC1o · MEC, >C"i l"ltc: . or o t h• r 
ano.a t ,.... 'l t a ndard "•r • ll t l "" '"' ' '"" · S tl"l • l"I • lu • 1n t o 
C: Ol'l•u ur a nd • rtn1 tr .. , no •oft..,. r • ,.....,uar td . Worlrt wat h 
d u k , oO• tr I EEE d....,lC ,. a tt a ch td . 9129 . 95 

0TU-65 1'4 lllUrf a co P£T -'C9" 10 5l'S-232 t urul > ,.,. 1n ur• Ml. Ch •• 
t!rlr r orul a r Hu thlut H-1 4 , 1200 b&i d loth t r l" a t u .-,;a d ab l t 
t n " '""' ' ~!) , Ho t. oltwa r t r t'\utrtd , Pwo r ,.a cli. tndud td • 
'19 . 95 

TIJ-P\E. Utd•o Ex ranuon t or P£T ;-C&rt a ll ...,. • ha ,... conn t cnon o f 
"10'.lr COl'l tut • r to • n irx t • r na l ut do o "'on11or or TU CON11t rt • r . 1

Un l 'l.W t conn tc:tor• • ll ow • tt • c:~t n l of ot ~ • r ceb l n . 
•tr l t h t r • l 'l V U • COnt a Ct nt tOMlOM . f'29 . 95 

TU-80 1'4 lnt tr f • C• TRS-9 0 10 RS-2l2 n1 nU"' aY C:h ff th• HHt hld t 
>t-1 4 . Plu ft il"l\ o .. ,. 1n1o r. R..d 10 S t..a c:k .- .. •rn. ion ant•r fac• . 
No •o lt w• r • r H \&1 r td . a ll °""' tr1 nur IO r-u n • t H • llWX LNU'I 
u ..o . Moth& M • l u t o bl.1 -.i ' "9 . 915 

Virginia Micro Systems 
1401 ldabo St rH t, Woodbrl d1•. Vlr1 la la 22191 

(703) 494 - 4057 

OTHER NEW PRODUCTS: 
-Screen formatting I editing DISON 
-Printer drivers for NEC, Tl-810 , 

and other ASCII printers [OMPUTER 

YOUR COMMUNICATING PET 

Your PET can now become an intelligent terminal: send and receive Word Pro files and 
programs. Your PETcan communicate with mainframes and other PETs. The PET can com­
municate simultaneously with another PET, or you can transmit entire files . This package 
can be incorporated into your programs , used for business applications or two player games. 
Works on new PETs with 40 or 80 column screens and comes with demonstration programs . 
Price: $195.00 

Features include: 

-Full and half duplex , also local echo. 
-Supports odd, even and mark parity . 
-CRC, error checking for PET to PET f i les . 

1825 MONROE STREET, MADISON, WI 53711 (608) 255-5552 

http:ur�Ml.Ch
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Capute 
Wherein we 
acknowledge recent 
goofs . .. 
T is age brou h o you by Robe Lock, 

E 1 or/Pu lisher and our (some 1mes os 1le) 


u1 always ac 1ve readers. 

Corrections for Larry's Atari Article on In· 
put/Output 

H ere are some corrections to my article in the 
July/August COMPUTE on Input/Output on the 
ATARI. First of a ll , th e li stings are numbered incor­
rectl y. Listings J through 3 are numbered ok. Li Ling 
7 should be Li ting 4. And , Listings 4 through 6 

hould be Listings 5 through 7, respectively . 

In the text concerning the XI09 and XI05 
commands , references are made to an EOF 
character. These should be EOL characters inst ad. 
Al o in thi ction, just under Listing 5, the 
paragraph on the XI05 command makes com­
pari sons to the PRI T command veral times. 
Th se omparision · should be to th e I PUT co m­
mand instead . Thanks to th e fo lks at lridis for poin ­
ting out these last correct ions . © 

Program Listings for COMPUTE 
Cursor control characters will appear in source listings 
as shown below : 

h=HOME , fi=CLEAR SCREEN 

t=DOWN CURSOR , T=UP CURSOR 

~=RIGHT CURSOR, ~=LEFT CURSOR 

L=REVERSE , r=REVERSE OFF 


Graphics (i.e. shifted) characters will appear as the 
unshifted alphanumeric character with an underline. 
This does not apply to the cu rsor control characters. 
The Spinwr_iter thimble doesn 'c have a backarrow 
symbol so a "~ " is used instead . 

The ' •' ' is used to indi cate the beginning of a 
continuation line. It is also used LO indicate the end 
of a line which ends with a space. This prevents any 
spaces from being hidden . © 
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Dear M icro Technology Unlimited: 

Please rush me the Fall l 979 catalog of 6502 expansion and 

application products. 


I have rhe following computer(s) : 


Old PET__, New PET__, AIM-65__, KIM- J--· SYM- l __ 


Thank you for exped1t1ng. 

Sincerely. 

NAME: ___________ _ __________ 

STREET: 

CITY/STATE/ZIP : ------------------ ­
COMPUTE 80 

Dear MICRO-ED: 
I would like further information on 
your educational programs 

Name 

Address 


City _______State _______Zip __ 


Skyles Electric Works 

YES, I WANT MORE INFORMATION ABOUT: 
PET PERIPHERALS 

0 8, 16, 24 K bytes of PET Memory Expansion Systems 

0 Full sized PET Keyboard with numer ic pad 

0 PAL-40 (40 column). PAL-80 (80 column} PET Printers 

PET PROGRAMMING AIDS 

0 BASIC PROGRAMMERS TOOLKIT 

0 MacroTeA 6502 Software Development System 

Address ___________________ _ 


City /State/ Z ip __________________ 


0 Please send name of local Skyles Electric Works dealer. 
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10301 Stonydale Drive 
P. 0. Box 574 
Cupertino. CA 95015 





The Great 

American Solution 


Machine. 

More than so,aoo 
students, teachers and 
administrators sol~e 
problems with this 
reliable Commodore 
computer. 

You're looking at the 
Number One computer in 
education today. 

In fact, you've probably 
already used it. 

The Commodore. 
You know it teaches. 

Guides. Challenges. 

But did you know it has 
capabilities that are far 
beyond its price range? 

You can accomplish tasks 
with The Commodore a t a 
price/performance ratio that 
leads the field. 

You can also count on 
The Commodore showing up 
for class every day. 

It's a remarkably sophis ­
ticated, remarkably reliable 

machine. Around 
the world in 

Analyzes. Organizes.- ......ici:-:z:· =Qii6i..~ 
Simplifies. ,, .•t~ . .,... ~ 

•< ~ 

schools-and businesses 
too-there are more 
than 100,000 Commodore 
computers now at work. 

If you sense a nag in the 
flow of knowledge in your 
classes, we think you should 
challenge The Commodore . 

Compare it against any 

computer in-or above-its 

field. 


See if it won't raise the 

level of interest and accom­

plishment among your 

students. 


And simplify the com­

plex in your administrative 

duties . 


All at a price tha t makes 

it stand alone. 


For the name of your 

nearest authorized Commo­

dore dealer, just write to: 
Commodore Business 
Machines, Inc. , 3330 Scott 
Blvd ., Santa Clara, CA 95051 

Call now toll-free. Aslz for operator 973: 

800-824-7888 

(lo Calif., SC0-852-7777) 

(lo Alaska and Hawaii, 800-824-7919) 


( 11: commodore 
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