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Page Flipping On The Atari  

Page flipping is an animation tech­
nique in which entire screens can be 
flashed in rapid sequence, much like 
flipping through the pages of a book. 
This makes possible some amazing 
graphics displays. The article includes 
two demonstration programs (one for 
computers with as little as 16K RAM, 
and another for machines with at least 
48K). The programs work on the 
400/800, XL, and XE models. 

Animation is any sequence of events 
that creates the illusion of motion . 
Note the phrase illusion of motion: 
no actual motion is required. For 
example, consider the lights on a 
movie marquee, stadium score­
board, or message board. When the 
lights are flashed in sequence, they 
produce the illusion of motion, al­
though the bulbs themselves are 
stationary. 

Movies and cartoons work on 
the same principle. They consist of a 
series of still pictures, each slightly 
different than the one before it. 
When the pictures are projected in 
rapid succession, we perceive mo­
tion. The same principle can be ap­
plied to computers, except that few 
computers can draw high-resolution 
screens fast enough to fool the eye. 
The answer is a special program­
ming technique known as screen 
flipping or page flipping. Screens are 
drawn beforehand and stored in 
memory, then displayed one after 
the other in an instant. 

ANTIC And Display Lists 
By now, many of you are well ac­
quainted with the Atari ANTIC 
chip, display lists, and how Atari 
computers display screen images. 
Many articles and books have been 
published on this subject. However, 
a quick overview will be helpful 
here. 

Besides the 6502 microproces­
sor, the Atari also contains a special 
chip known as ANTIC. ANTIC is a 
true microprocessor with its own in­
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struction set, and it is in charge of 
displaying all screen data. The pro­
gram that instructs ANTIC is called 
a display list. The display list is 
merely a list of instructions that lo­
cates screen memory for ANTIC and 
tells it which graphics mode to dis­
play. The starting address of the dis­
play list is stored in the customary 
low byte/high byte form at memory 
locations 560 and 561. To find the 
starting address of the display list in 
any graphics mode, type the follow­
ing line in immediate mode: 

GR.[ mode J:DL =PEEK 
(560)+ 256•PEEK(561):PRINT DL 

where [mode] is the graphics mode 
number. This line can also be in­
cluded in a program to store the 
display list address in the variable 
DL. 

Screen Memory And 
Pointers 
While display lists differ greatly, de­
pending on the graphics mode, one 
thing is always certain. The fifth and 
sixth bytes of the display list contain 
the low and high bytes of the start­
ing address of screen memory. To 
find the starting address of screen 
memory in any graphics mode, use 
this line: 

GR.(modeJ:DL =PEEK 
(560) +256•PEEK(561):ST = PEEK 
(DL +4)+ 256•PEEK(DL+5):PRINT ST 

Remember that when indexing 
within a list, you start counting at 
zero. That's why the fifth element of 
the display list .is calculated at 
DL+4 and the sixth at DL+5. These 
two bytes together are called a 
pointer. As ANTIC scans the display 
list, these two bytes point ANTIC to 
the start of the screen memory. 

The use of pointers is called 
indirection. Indirection can be a very 
powerful tool, and thanks to the 
foresight of Atari's engineers, it 
makes page flipping possible on 
Atari computers. Some other com­
puters reserve an area of memory 
that is dedicated entirely to the vid­
eo display. To display a new screen­

ful of data, the entire screen must be 
redrawn. This requires the high 
speeds of machine language, and at 
best is a complicated and time­
consuming project. Through the use 
of pointers and indirection, the Atari 
avoids these complications. 

By simply POKEing new values 
into the screen memory pointer in 
the display list, any area of memory 
can be instantly displayed on the 
screen. There is only one important 
rule to follow. To avoid garbled dis­
plays, screen memory should not 
cross a 4K memory boundary-that 
is, any address evenly divisible by 
4096. 

There is a way around this 
problem, but there's no room to ex­
plain it in detail here. However, you 
should note that it's impossible to 
flip pages in GRAPHICS 8 without 
taking this problem into account. 
Because GRAPHICS 8 uses about 
BK of screen memory, the screen 
always crosses a 4K boundary. For 
now, it's probably best to experi­
ment with page flipping in graphics 
modes 0 through 7, which use less 
than 4K of screen memory. With 
careful planning, screen memory 
need never cross a 4K boundary in 
these modes. 

Setting Up Page Fllpplng 
To implement page flipping, you 
must first calculate the starting ad­
dress of the area of memory you 
wish to display. (You'll have to de­
termine how much memory to set 
aside depending on the number of 
pages you want to flip, how much 
RAM is installed in your machine, 
etc.) Next, convert this number to its 
low-/high-byte representation us­
ing the following line: 

AD = [addressJ:HI = INT(AD /256): 
LO=AD-(256•HI) 

where [address} is the starting mem­
ory address. 

Then, choose a graphics mode 
and calculate the starting address of 
the display list. Finally, POKE the 
values LO and HI into the screen 



memory pointers in the display 
list-LO byte first, HI byte second. 
Remember, the screen memory 
pointers are always the fifth and 
sixth bytes of the display list. Use 
the following short program as an 
example: 
10 AD=40960 
20 HI=INT<AD/256>:LO=AD-< 

256tHI > 
30 GRAPHICS 0 
40 DL=PEEKC560)+256tPEEK< 

561) 
50 POKE DL+4,LO:POKE DL+5 

, HI 

When executed, the screen 
should almost instantly change to 
display this new area of memory. 
This area of memory is part of the 
BASIC ROM, and should be filled 
with all sorts of interesting data . It 
will be displayed as characters, since 
GRAPHICS 0 is a character mode. 
By substituting different values for 
the variable AD in the program 
above, any area of memory can be 
displayed (as long as it doesn't cross 
a 4K boundary, remember). Of 
course, if the area of memory you 
choose to display is empty, the 
screen will be blank. 

More Pointers 
There are two other memory loca­
tions that are important to know 
when page flipping. These are loca­
tions 88 and 89, another pointer. 
They store a memory address in the 
usual low-byte/high-byte form, and 
point to the area of memory where 
all PRINTs, PLOTs, and DRAWTOs 
will be directed, except for infor­
mation displayed in text windows. 
By POKEing new values into these 
locations, you can redirect all 
PRINTs, PLOTs, and DRAWTOs to 
any area of memory. In other words, 
rather than printing text or drawing 
graphics on the screen, you can print 
text or draw graphics anywhere in 
memory and then display this page 
instantly. 

This makes it possible to con­
struct a series of pictures, each 
slightly different than the one before 
it, and each in a separate area of 
RAM. By rapidly flipping through 
these pictures in sequence, a pro­
gram creates the illusion of motion. 
That's how the demonstration pro­
grams below work. 

A Spinning Globe 
If you have at least 48K RAM, use 
Program 1. If you have only 16K 
RAM, use Program 2 and make sure 

no disk drive is connected. Program 
1 creates a spinning globe on the 
high-resolution GRAPHICS 8 
screen. Program 2 creates a spinning 
globe too, but on the medium­
resolution GRAPHICS 7 screen to 
conserve memory. (Program 2 also 
works on machines with more than 
16K as long as the disk drive is 
disconnected.) 

Both programs GOSUB to a 
routine that READs machine lan­
guage DATA into page 6 (starting at 
location 1536 decimal). After RE­
TURN, Program 1 fills an array with 
SIN and COSINE values to speed up 
the drawing process. Program 2 
skips this step due to the limited 
memory on a 16K machine. Both 
programs switch to a PLOT mode at 
line 60 and set up the various color 
registers at line 70. The starting ad­
dress of the display list is calculated 
at line 80, and certain variables are 
initialized at line 90. (When you run 
Program 1, the screen is blank for 
about one minute during these 
steps.) 

Lines 100 through 240 use 
BASIC trigonometric functions to 
draw three slightly different views 
of a wire globe. Each drawing is 
stored in a separate area of RAM. 
The spokes of this globe are nine 
degrees apart, and each drawing 
shows the globe rotated three de­
grees from the previous onE;!. As 
each drawing is completed, the ON­
GOSUB statement at line 230 directs 
the program to one of two subrou­
tines at lines 1000 and 2000. These 
routines POKE the screen memory 
pointers into the display list, and 
POKE the PRINT, PLOT, and 
DRAWTO pointers with the address 
of the next area of memory to be 
displayed. 

When all of this is completed, 
line 250 calls the machine language 
subroutine in page 6. This sets up a 
vertical blank interrupt routine that 
rapidly displays the drawings in se­
quence. The globe appears to spin! 

Multiprocessing? 
Although machine language is not 
really necessary for page flipping, it 
was included here for a reason. No­
tice that when the globe starts spin­
ning, the READY prompt appears in 
the text window at the bottom of the 
screen. You can type LIST to view 
the program in the text windovy 
while it is executing, or even type 

NEW and enter another program 
without affecting the display. This 
allows you to incorporate the spin­
ning globe in your own programs. 

Another interesting item is 
memory location 1554. This location 
in the vertical blank routine controls 
the speed of the globe's rotation. It 
normally contains a 1. Try POKEing 
1554 with a 3 to slow down the 
rotation, or a 0 to speed things up. 

For an example of page flipping 
in BASIC, add these lines to Pro­
gram 1: 
LJ 245 POKE DL+5,129:POKE DL 

+101,144:FOR X=l TO 1 
0:NEXT X 

IJ 246 POKE DL+5, 97: POKE DL+ 
101,112:FOR X=l TO 10 
:NEXT X 

FJ247 POKE DL+5,65:POKE DL+ 
101,B0:FOR X=l TO 10: 
NEXT X 

HC 248 GOTO 245 

or these lines to Program 2: 
AJ 245 POKE DL+5, 16: FOR X-=1 

TO 10:NEXT X 
Al246 POKE DL+5,32:FOR X=l 

TO 10:NEXT X 
BA 247 POKE DL+5, 48: FOR X=l 

TO 10:NEXT X 
HC 248 GOTO 245 

These modifications bypass the 
machine language, yet show how 
BASIC is plenty fast enough for 
page flipping. You can slow down or 
speed up the globe by changing the 
values in the FOR-NEXT loops. Or 
you can press BREAK and enter 
GOTO 250 in direct mode to let the 
machine language routine spin the 
globe. 

Feel free to use these programs 
for your own pursuits. Remember 
that once they are running, you can 
enter NEW and type in your own 
program. Who knows-maybe you 
can come up with a game that has a 
rotating planet in the background. 
(Incidentally, player /missile graph­
ics is an ideal way to add moving 
objects when flipping screens, be­
cause it's not affected by page 
flipping.) 

Please refer to " COMPUTEl 's Gulde to Typing In 
Programs" before entering these list ings. 

Program 1: Spinning Globe 
Demo (48K) 
EO 5 REM REGIU I RES AT LEAST 4 

BK 
FS 10 POKE 559,0:GOSUB 3000: 


DIM ARR<450,1l:DEG 

~ 19 REM **** ARRAY FILL RO 


UTINE **** 
DL 20 FOR I •0 TO 450 
PP30 ARR<I,'1J)cSIN<I> 
P" 40 ARR< I, 1) =COS< I> 

June 1985 COMPUTE! 85 



Quickly fl ipping in sequence through 
four previously drawn screens, Program 
1 creates the illusion of a spinning globe 
in high-resolution graph ics. 

ON 50 NEXT I 
A859 REM ** SETUP GRAPHICS 

MODE ** 
OP 60 GRAPH I CS 8 
KF70 POKE 710,144:POKE 712, 

144:COLOR 1 
DN79 RE~ ** CALCULATE START 

OF DL ** 
EK80 DL =PEEK<S60l+2S6aPEE K < 

561) 
AO 90 X0 • 159: Y0= 7 9: RDS • 78: Z= 

1 
6099 	 REM **** DRAW GLOBE RO 

UTINE **** 
~100 	FOR ROT=6 TO 0 STEP ­

3 
FC 110 	FOR ANG=ROT TO ROT+18 

0 STEP 9 
~120 R• RDSaARR<ANG,1> 
IE 130 X• X0+RlARR <270, 1 > 

For alimited time only you can 
ge t CART CLONE wit hsoftware 
tor only: 

s59~u~2 . 50Shi p l ng 
Please specify disk oc tape

CART CLONE™ 
A must for all Atari users.CART CLONE will back­
up and transfer any 8or 16K cartridge to disk or 
tape. The ·contents of the cartridge will become a 
filewhich you can transfer. rename or delete. 
They will execute from DOS.No need to run aspe ­
cial menu or program to run these files (requires 
minimum 48K RAM) . 
D Will it copy any cartridge? The answer Is YES . 
D What will I get? The answer is acartridge con­
taining the hardware and a disk with the cloner 
software In a powerful machine language 
program. 

CART CLONE Goes in the left cartridge slot 
enabling it to work in all ATARI Home Computers 
including the XL series . 

ULTIMA ELECTRONICS, LTO. 
21 Central Drive 
Farmingdale, New York 11735 
(516) 752·0144 Toll Free: 800-645-9607 
we accept VISA. American Express and C.0.0. oroers 
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BN140 	 Y•Y0+RDSaARR<270,0l 
LC 1 50 	PLOT X, Y 
A" 160 FOR CIR = 280 TO 450 ST 

EP 10 
BK170 X=RaARR<CIR,1> 
~180 Y=RDSaARR<CIR,0) 
~ 190 DRAWTO X0+X,Y0+Y 
C"200 IF ANG • ROT THEN DRAWT 

0 X0-X,Y0+Y:PLOT X0+X 
, Y0+Y 

LA 210 	NEXT CIR 
KJ 220 	NEXT ANG 
LL 230 	ON Z GOSUB 1000, 2000 
"K 240 	NEXT ROT 
LJ 245 POKE DL+5,129:POKE DL 

+101,1441FOR X• 1 TO 1 
0:NEXT X 

IJ246 POKE DL+5,97:POKE DL+ 
101,112:FOR X=1 TO 10 
:NEXT X 

FJ247 POKE DL+S,6S:POKE DL+ 
101,80:FOR X=1 TO 10: 
NEXT X 

HC 248 GOTO 245 
LD250 A• USR<PAGE6> 
6P 260 END 
ED999 REM a POINTER POKE SU 

BROUTINE a 
PC1000 POKE DL+5 , 97:POKE DL 

+101,112 
~1010 POKE 89,97 
1"1020 Z=2 
KE 1030 RETURN 
HE1999 REM l POINTER POKES 

UBROUTINE a 
"C2000 POKE DL+5,65:POKE DL 

+101,80 
PK 2010 POKE 89, 65 
IL 2020 Z• 0 
KF 2030 RETURN 
N62999 REM **** ML READ SUB 

ROUTINE **** 
CC3000 	 PAGE6=1536 
HB3010 	FOR I=0 TO 58 
L" 3020 	READ OBJ 
"0 3030 	POKE PAGE6+I,OBJ 
EP 3040 	NEXT I 
Kl 3050 	RETURN 
LN3999 	REM ** MACHINE LANGU 

AGE DATA ** 
814000 DATA 104,169,5,133,2 

04,169,6,162 
LN4010 DATA 6,160,15,32,92, 

228,96,165 
~4020 DATA 20,41,1,208,29, 

164 , 204,185 
PB 4030 DATA 53, 6, 141, BS, 128 

,136,185,53 
KP4040 DATA 6,141 , 181,128,1 

92,0,240,6 
LK 4050 DATA 136,132,204,76, 

50;6,169,5 
CD4060 · nATA 133,204,76,95,2 

28,80,65, 112 
DC4070 DATA 97, 144, 129 

Program 2: Spinning Globe 
Demo (16K) 

KI 5 REM DISCONNECT DIS K ORI 
VE 

~10 POKE 106,64:GRAPHICS 0 
:POKE SS9,0:GOSUB 3000 

OF 50 	DEG 
A859 	REM ** SETUP GRAPHICS 

MODE ** 
OD 60 	GRAPH I CS 7 
KF70 	POKE 710,144:POKE 712, 

1441COLOR 1 
DN 79 REM ** CALCULATE START 

OF DL ** 

Program 2 also simulates a spinning 
globe via page flipping, but uses 
medium-resolution graphics to save 
memory. 

EK80 DL=PEEK<S60l+256aPEE K < 
561) 

NH90 X0=79:Y0=39:RDS=38:Z=1 
60 99 	REM **** DRAW GLOBE RO 

UTINE **** 
~100 	FOR ROT=6 TO 0 STEP ­

3 
FC 110 	 FOR ANG=ROT TO ROT+l8 

0 STEP 9 
E8 120 	R=RDSaCOS <ANGl 
~ 130 	 X=X0+RaCOS<270> 
~140 	Y=Y0+RDSaSIN<270l 
LC 150 PLOT X, Y 
AA 160 FOR CIR=280 TO 450 ST 

EP 10 
~ 170 X=RaCOS<CIRl 
R180 Y=RDSaSIN<CIRl 
~ 190 DRAWTO X0+X,Y0+Y 
C"200 IF ANG=ROT THEN DRAWT 

0 X0-X,Y0+Y:PLOT X0+X 
,Y0+Y 

LA 210 NEXT CIR 
KJ 220 NEXT ANG 
KK 230 ON Z GOSUB 1000,2000, 

3000 
"K 240 NEXT ROT 
LD250 A=USR<PAGE6l 
6P 260 END 
ED999 REM a POINTER POKE SU 

BROUTINE a 
H81000 POKE DL+5,32 
~1010 POKE 89,32 
I" 1020 Z • 2 
KE 1030 RETURN 
HE1999 REM a POINTER POKES 

UBROUTINE a 
HE 2000 POKE DL +5, 16 
P6 2010 POKE 89, 16 
IL 2020 Z= 0 
KF 2030 RETURN 
N62999 	 REM **** ML READ SUB 

ROUTINE **** 
CC 3000 	PAGE6= 1536 
6P 3 0 1 0 	 F 0 R I = 0 T 0 4 7 
L" 3020 	READ OBJ 
"D 3030 POKE PAGE6+ I, Ot!J 
EP 3040 NEXT I 
Kl 3050 RETURN 
LN3999 	 REM ** MACHINE LANGU 

AGE DATA ** 
BF 4000 DATA 104,169,2,133, 2 

04, 169,6, 162 
LN401'1l DATA 6,160,15,32,92, 

228,96,165 
Nl 4020 DATA 20,41,1,208,21, 

164,204,185 
LF 4030 DATA 45,6,141,167,47 

'192,0,240 
F04040 DATA 5,198,204,76,42 

,6,169,2 
PD4050 DATA 133,204,76,95,2 

20,16 , 32,48 a 



Commodore 64 

Hi-Res 


Quick Clear 

Poul W. Downing 

Here's a machine language routine 
that clears the Commodore 64's high­
resolution screen in less than asecond. 

If you've ever used high-resolution 
graphics on the Commodore 64, you 
probably know how long it takes to 
clear the hi-res screen in BASIC. 
You need to POKE 8,000 memory 
locations with zeros, usually with a 
line like this: 

FOR J=8192TO16192:POKE J,O:NEXT 

This takes about 30 seconds­
not a very long time, but it can seem 
almost endless if you're staring at a 
PLEASE WAIT message on the 
screen, waiting for the program to 
set up. 

"Quick Clear" is a short ma­
chine language routine that clears 
the hi-res screen in less than one 
second. It can be inserted in any 
program that uses high-resolution 
graphics. You don't need to under­
stand machine language to use it ­
just type it in and enter RUN. This 
installs the ML in the cassette buffer, 
starting at location 828. Once the 
routine is in place, use SYS 828 
whenever you want to clear the hi­
res screen. 

Fill With Any Value 
If you've never used hi-res graphics 
before, try this experiment. Run 
Quick Clear, then enter the follow­
ing line to put your 64 in bitmap 
mode: 

POKE 53265,PEEK(53265)0R32: 
POKE 53272,PEEK(53272)0R8 

The screen will be full of gar­
bage. Now press SHIFT-CLR/ 
HOME and enter SYS 828. The 
screen will clear in a heartbeat. 

Ordinarily, you'll want to clear 
the screen with zeros. But you can 
also use this routine to fill the hi-res 
screen with any value from 0 to 255. 
Just change the second number in 
the third DATA statement from 0 to 
the desired number. 

The ML routine is relocatable, 
so you don't need to put it in the 
cassette buffer. To change its loca­
tion, change the variable SA in line 
10 from 828 to another safe address 
(49152, for example). 

The variable HS in line 10 is the 
starting address of the hi-res screen. 
If you locate the screen at some ad­
dress other than 819 2, be sure to 
change HS to match. 

Quick Clear 
Please refer to "COMPUTEl 's Gulde to Typing In 
Programs" before entering this listing. 

10 	SA=828:HS=8192:POKE2,HS-256 
*INT(HS/256):POKE3,INT(HS/2 
56) : rem 30 

20 FORA=SATOSA+3l:READB:POKEA, 
B:NEXT :rem 74 

30 DATA 165 ,2, 133,4,165,3 
:rem 193 

40 DATA 133,5,162,30,160,0 
:rem 233 

50 DATA 169,0,145,4,136,208 
:rem 45 

60 DATA 251,230,5,202,16,242 
:rem 81 

70 DATA 160 ,64,145,4,136,16 
:rem 45 

80 DATA 251, 96 :rem 181 © 

• -JIDl~MUSIC B 
~ IYlad WORlD ~ 

-~IJl lllU!ll l t.JCClloll"Vfm 
CMlll'l'O' ..-.otrr-~ 

~ 
~ 
~ 

23 PARK ROW, DEPT. C6, NYC, NY 10038 ~ 
•INAME: ----------- ­
I 
I

ADDRESS: ----------­

I CITY: STATE: -- ZJP: --- I 
'------=-~:.:1:;·:,r:,':;:,~~o.;;::•••••-1 



Unlocking IBM BASIC Programs 


This short utility unlocks BASIC pro­
grams which have been saved in pro­
tected format with the P option. It 
works on any IBM PC or PCjr. 

IBM BASIC lets you save a program 
in three formats: in tokenized (com­
pressed binary) form, as an ASCII 
file, or as a protected (encoded bina­
ry) program. The commands for 
these options are: 

SAVE "filename" (tokenized) 
SAVE "filename",A (ASCII) 
SAVE "file11ame",P (protected) 

In each case, DOS automatical­
ly appends the extender .BAS and 
does not indicate the format on disk 
directories. You can load a program 
saved in any format with LOAD 
"filename.BAS", omitting the .BAS 
extender if you wish. 

Although a protected program 
loads and runs normally, it cannot 
be listed or edited, and neither 
BASIC nor DOS provides a way to 
"unlock" it. So when you save a 
program in protected format, you 
should also save an unprotected 
copy in case you decide to make 
some changes later. If you find your­
self without a backup, however, the 
following utility can remove the 
protection. 

Type in and save UNPROT. 
UTL. Note that you must save it with 
the filename UNPROT.UTL. When 
you run it, you'll be prompted to 
enter the active drive (enter A if you 
have one drive) and the name of the 
protected program. The drive runs 
briefly as the protection is removed, 
and then your program is listed on 
the screen, ready for you to edit or 
resave. 

lnvlslble Fingers 
To mimic the effect of entering direct 
keyboard commands, UNPROT. 
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UTL assigns strings to the ten spe­
cial function keys. It then manipu­
lates the keyboard buffer to enter 
each string automatically, as if the 
function keys were being pressed in 
sequence by invisible fingers. If you 
use DOS 2.1 , the subroutine at line 
2000 automatically enters the func­
tion keystrokes for you. If you have 
another version of DOS, you'll have 
to delete the GOSUB 2000 state­
ment from line 290 and press Fl 
through FlO in sequence yourself, 
after entering the filename. 

Mimicking keystrokes is an effi­
cient technique, but it makes a pro­
gram somewhat difficult to follow. If 
you're interested in how this utility 
works, here's a brief explanation of 
how protected programs can be 
unlocked. 

The Key Addresses 
The first thing you need to learn is 
where the program starts and ends 
in memory. As explained in Appen­
dix I of the IBM BASIC Manual, these 
addresses can be found with the fol­
lowing PEEKs: 
PEEK(&H30)+256°PEEK(&H31) 

Program starting address 
PEEK(&H358) +256°PEEK(&H359)-1 

Program ending address 

The starting address is the same 
in every case; you can find it simply 
by ~n.te.ring NEW followed by the 
first PEEK statement above. Finding 
the ending address is more difficult, 
as you'll find if you load a protected 
program and enter the second state­
ment. All you'll get for your trouble 
is an illegal function call error. 

However, there's another way 
to get the same information. Scalar 
variables are stored immediately 
after the end of a BASIC program, 
and the VARPTR function can find 
the address of any variable. All you 
need to do is define an arbitrary 
scalar variable, CHAIN the protect­
ed program into memory, and use 
VARPTR to find the address of the 
dummy variable. 

Breaking The Chains 
Unlike the LOAD command, which 
clears variables, CHAIN brings a 
program into memory and begins 
execution at a specified line number 
without destroying preexisting vari­
ables. This is the method used in 
UNPROT.UTL. We don't want to 
run the chained program after it's in 
memory, so the CHAIN command 
uses a nonexistent line number 
(65529) . This simply halts execution 
with an illegal function call error. 

Subtracting a few bytes to ac­
count for the variable descriptor 
gives us the exact address where the 
program ends. To determine its 
length, we subtract the starting ad­
dress from the ending address. 

Now that we know the pro­
gram's starting address and length, 
we BSAVE it back to disk as a binary 
file. After performing a second 
NEW, it's necessary to set the point­
ers for the start of scalar variables, 
arrays, and strings at the spot where 
the program ends. Finally, the pro­
gram is BLOADed back into memo­
ry at the correct starting address, 
and the unlocking process is 
complete. . 

If you would rather not type in 
this program, send a formatted disk 
with a self-addressed, postage-paid 
mailer and a $3.00 check to: 

Peter F. Nicholson 
1701 South Princeton Road 
Ottawa, Kansas 66067 

UNPROT.UTL 
Please refer to " COMPUTE!'s Guide to Typing In 
Programs" before entering this listing. 

ID 80 REM •UNLOCK' PROGRAMS SAVE 

D IN PROTECTED FORMAT. 


"A 90 REM LOADS A PREVIOUSLY PRO 

TECTED PROGRAM INTO MEMORY 

"B 9S REM WITHOUT PROTECTION, SO 
PROGRAM CAN BE LISTtD AND 
SAVED. 

KD 96 REM IBM BASIC VERSIONS 1. 1 
AND 2.0 

JL 100 DEF SEG: CLEAR: KEY OFF: CLS 
:ON ERROR GOTO 300 

HJ 110 B/.=0: A=0 
N" 120 GOSUB 1000 



KD 130 	A..PEEK < &H30 >+256 tPEEK <&H3 
1) 

IL 140 LINE INPUT "PROTECTED FIL 
E DRIVE ";GS:IF LEN<Gs>>0 

THEN IF INSTR(GS,":")=0 
THEN GS=GS+":" 

HO 150 	LINE INPUT "PROTECTED FIL 
E NAME ";FS:IF INSTR<Fs," 
.")•0 THEN Fs=FS+".BAS" 

HP 160 GS=GS+Fs 
DI 170 FS="PROT. SCR" 
H6 180 HS="PROT. DAT": IS="UNPROT. 

UTL" 
HK 190 KEY 1 , "B=VARPTR ( B > "+CHRS < 

13) 
IF 200 KEY 2, "BSAVE Fs, A, B-A" 
GL 210 KEY 3, "-4: BSAVE H$, B," 

~ 220 	KEY 4,"4:CHAIN Is,500"+CH 
RS(13l 

ON 230 	KEY 5, "BLOAD"+CHRs (34> 
"E 240 KEY 6, HS+CHRS < 34 > + '', 856" + 

CHRS < 13) 
El 250 KEY 7, "BLOAD"+CHRS <34> +Fs 
IH 260 KEY . 8, CHRS (34> +", "+STRS CA 

)+CHRS(13l+"LIST"+CHRS!13 
) 

AC 270 KEY 9, "FOR I=lTO 10: KE" 

HH 280 KEY 10, "Y I, "+CHRS <34) +CH 
RS!34)+"1NEXT"+CHRSC13> 

LJ 290 GOSUB 2000: COLOR 0, 0: CHA I 
N Gs,65529!,ALL 

EE 300 FOR I=l TO 10: KEY I,"": NE 
XT I 

DH 310 COLOR 7, 0: IF ERL=290 AND 
ERR•53 THEN CLS:BEEP:PRIN 
T GS+" DOES NOT EXIST":RE 
SLIME 140 

NE 320 ON ERROR GOTO 0: END 
a 500 B=0:DIM B1X<2>:COLOR 7,0 
DD 510 BLOAD "PROT. DAT", VARPTR <B 

) 

DB 520 FOR I•0 TO 2: IF B<2A15 TH 
EN B17.<I>•B ELSE B17.<I>•B 
-2A16 

"C 530 NEXT I: BSAVE "PROT. DAT", V 
ARPTR <B17. <0> >, 6 

DC 540 	NEW 
HH 1000 	PRINT "UNPROTECTING BASI 

C PROGRAMS" 
OJ 1010 	LOCATE 4, 10:PRINT "1. VO 

U WILL BE PROMPTED FOR T 
HE FILE DRIVE AND NAME" 

PC 1040 	LOCATE 7, 10:PRINT "2. TH 
E FINAL STEP IS THE LIST 
ING OF YOUR PROGRAM" 

6F 1050 LOCATE 16, 1: PRINT "NOTE: 
FUNCTION KEYS ARE CLEAR 

ED BY THE PROGRAM AND TW 
0 SCRATCH" 

K" 1060 	LOCATE 18, 1: PRINT "FILES 
, PROT.SCR AND PROT.DAT 
ARE LEFT ON YOUR DEFAULT 

DRIVE" 
DH 1070 LOCATE 25, 1: PRINT "PRESS 

ANY KEY TO START"; 
CB 1080 KBS=INKEYs: IF KBS="" GOT 

0 1090: 'CLEAR KEYBOARD 
EN 1090 KBS=INKEYS: IF KBS="" GOT 

0 1090 
EF 1100 	CLS: RETURN 
6F 2000 REM U SET KEYBOARD BUFF 

ER TO ENTER Fl THROUGH F 
10 AUTOMATICALLVttt 

DK 2010 REM U IBM P 
C DOS VERSION 2.1... 

J6 2020 	DEF SEG=&H40: FOR I=1 TO 
101POKE 2tI+28,0:POKE 2t 
I+29,58+I:NEXT I 

CO 2030 	POKE 2*1+28, 13:POKE 2*1+ 
29,28:POKE 26,30:POKE 28 
,50:DEF SEG:RETURN <a 

Fast Atari Circles 

Owen Sexsmith 

Draw circles, stars, diamonds, and 
other geometric shapes in Atari BASIC 
quickly and easily, all with a single 
subroutine written in machine lan­
guage. For t/1e Atari 400/800, XL, and 
XE computers. 

Unlike some newer versions of the 
language, Atari BASIC has no CIR­
CLE statement, so drawing circles 
can be a slow and cumbersome pro­
cess. But with "Fast Atari Circles," 
you can easily draw circles, ellipses, 
stars, and a galaxy of other shapes. 
The routine is written in machine 
language for maximum speed, but 
you don't need to understand ML to 
use the routine in your own 
programs. 

Type in and save Fast Atari Cir­
cles. When you run it, you'll see a 
pattern of finely drawn, elliptical 
lines. After that, the program gener­
ates colored disks, open stars, hexa­
gons, diamonds, and other complex 
shapes in various graphics modes. 

Believe it or not, all these 
shapes were created with just one 
routine. As you can see from the 
program, GOSUB 900 is used when­
ever graphics are generated. Line 
900 consists of a single USR state­
ment (which calls the machine lan­
guage subroutine), followed by 
RETURN. The USR statement in­
cludes several descriptively named 
variables, such as XCENTER and 
YRADIUS. To create a shape, you 
simply assign values to these BASIC 
variables, then call the Fast Circles 
routine with USR. 

Defining The Variables 
XCENTER and YCENTER locate 
your. shape on the screen. 
XCENTER defines the X coordinate, 
or horizontal location. Give 
XCENTER a small value to put the 
shape near the left of the screen, and 
larger values to move it to the right. 

YCENTER defines the Y coordinate, 
or vertical location. Smaller 
YCENTER values put the shape 
higher on the screen, and larger val­
ues move it down. XRADIUS and 
YRADJUS define the shape's width 
and height, respectively. 

To learn how these four vari­
ables interact, look at lines 165-220. 
In line 165, XCENTER and 
YCENTER are given values that 
place the shape in the middle of the 
screen. In lines 205-220, a FOR­
NEXT loop increases the values of 
XRADIUS and YRADIUS each time 
the loop is executed. Since XRA­
DIUS is always greater than YRA­
DIUS, the shape is wider than it is 
high, forming an ellipse. In lines 
225-240, the process is repeated, 
giving YRADIUS greater ·values 
than XRADIUS, so the ellipse is 
higher than it is wide. 

By changing the STEP values in 
lines 205 and 225, you can change 
the distance between the lines. For 
example, try STEP 3 instead of STEP 
5 in line 205, and STEP 1 instead of 
STEP 5 in line 225. You'll see an 
Interesting moire effect in areas 
where the two shapes overlap. If 
you'd like to experiment further, 
add these two lines: 

201 XRADIUS = 96: YRADIUS=96: 
GOSUB 900 

202 GOTO 202 

When you run the program 
again, it draws one shape and 
pauses in an endless loop at line 
202. Since XRADIUS and YRADIUS 
are equal, the shape is a circle (some 
TV sets and monitors may be 'mildly 
distorted, making the circles look 
slightly elliptical). 

Press BREAK to stop, and edit 
line 175 so that DELTA=32. When 
the program runs, you should see an 
octagon. When DELTA=64, it be­
comes a diamond. If you change 
DELTA to an odd value such as 81, 
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the program draws a complex series 
of lines that eventually overlap to 
form a thick doughnut shape. When 
you're done experimenting with this 
section, delete lines 201 and 202. 

A small example of so me shapes you can 
draw wit /z "Fast Atari Circles." 

Using The Routine 
The demonstration program con­
tains REMarks explaining what each 
section does. By studying the pro­
gram and experimenting with other 
sections, you can quickly learn how 
to handle all the variables used by 
the Atari Fast Circles routine. 

To use this routine in your own 
programs, you'll need to include 
lines 50-60, 70, 900 , and 
1000-1135. Lines 50-60 create a ta ­
ble of sine values in SINE$. Line 70 
builds the machine language routine 
in CIRC$. Line 900 contains the 
line-drawing USR call, and lines 
1000-1135 are the machine lan ­
guage data. Put the lines that create 
CIRC$ and SINE$ in the setup por­
tion of your program. Once the set­
up is complete, you're ready to 
create your own graphics 
masterpieces. 

Fast Atari Clrcles 
Please refer to ..COMPUTEl"s Guide to Typing In 
Programs.. before entering this listing. 

PL 11!1 	 GRAPHICS 2+16:POSITION 
5,4:? 	*61"PLEASE WAIT 

"1? *61? *6;" 
C7 SPACES>loading" 

El 41!1 REH 
H"42 REH BUILD A SINE TABLE 

IN SINE$ 
EN 45 REH 
H" 50 DEG : DI H SI NE$ < 65 > : FOR 

I•0 TO 	 64:X=INT<256tS 
IN<90/64tI>+0.S> 

IL 55 IF X>255 THEN Xa 255 
F160 SINE$(I+l>•CHR$<X>:NEX 

T I 
EP 65 REH 
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EA66 	 REH PUT H.L. ROUTINE I 
N CIRC$ 

FB 67 	REH 
P670 DIH CIRC$(280> :FOR I,.1 

TO 280:READ X:CIRC$(l 
)•CHRS<X>:NEXT I 

HK 150 	REM 
~155 	REM ELLIPSES 
HL 160 REM 
IJ 165 XCENTER•160:YCENTER-9 

6 
LN170 ARCSTART•0:ARCEND=0 
U175 KOLOR•l:DELTAa2 
KN 201!1 GRAPH I CS 8+ 16 
LE205 FOR I u l!I TO 75 STEP 5 
06210 XRADIUS•5+2tI:YRADIUS 

•5+I 
LB 215 GOSUB 900 
B" 220 NEXT I 
LD225 FOR I=0 TO 45 STEP 5 
01231!1 XRADIUS•S+I:YRADIUS=5 

+2tI 
LD 235 GOSUB 900 
BO 241!1 NEXT I 
DB 245 FOR I•l TO 300: NEXT I 
HL 250 REM 
PO 255 REH DISKS 
H" 261!1 REH 
Pl265 KOLOR•l:DELTA=l:GRAPH 

ICS 7+16 
LH 271!1 FOR I =6 TO 27 STEP 3 
OJ275 XCENTER=10+4tI:YCENTE 

R•10+21I 
CE 281!1 FOR J=l!I TO I 
IH285 XRADIUS•J1YRADIUS•J:A 

RCEND= NOT J 
LE 291!1 GOSUB 91!11!1 
CJ 295 NEXT J 

BP300 	 KOLOR=KOLOR+l:IF KOLO 
R>3 THEN KOLOR=l 

CA305 	 NEXT I 
HI 310 	REM 
KB 315 	REM SQUARES 
HJ 320 	REM 
PL325 GRAPHICS 3+16:DELTA•6 

4 
FL 330 REM SIXTY-FOUR IS A Q 

UARTER ARC 
EH335 XCENTER•21!11YCENTER•12 
"0337 FOR K•0 TO 1:ARCSTART 

•321K:ARCEND=321K 
NC340 FOR I•0 TO 5:KOLOR • KO 

LOR+l1IF KOLOR>3 THEN 
KOL0Rm1 

AO 345 FOR J•0 TO 1 
"B350 XRADIUS•21I+J:YRADIUS 

•21I+J 
LC 361!1 GOSUB 91!10 
KJ 371!1 NEXT J: NEXT I: NEXT K 
DF375 FOR Isl TO 301!1:NEXT I 
HP 380 REM 
PD385 REM VARIOUS OTHER SHA 

PES 
IA 390 	REM 
Ll400 	 GRAPHICS 7+16:KOLOR=0 

:DIM S<4>,E<4>,I<4> 
IP 41115 	 S ( 1 >,.Ill: E ( 1>=Ill:I<1 >=64 

:S<2>=193:E<2>=191:I< 
2> =11112 

"6410 	S<3>=16:E<3>=16: I <3>,. 
32:S<4>=0:E<4>•0: I <4> 
• 1 

EN420 XRADIUS,.10:YRADIUS • 10 
C" 430 FOR I=0 TO 3: S=4-I: FD 

R J=0 TO 3 
CE440 KOLOR•KOLOR+l:IF KOLO 

R>3 THEN KOLOR=1 
~450 	S • S+l:IF S>4 THEN S • l 
EJ460 XCENTER,.211l+401J:YCENT 

ER=12+201I 
A0 470 ARCSTART=S<Sl:ARCEND= 

E<Sl:DELTA=I<S> 

LF 480 GOSUB 901!1 
01490 NEXT J:NEXT I 
01495 FOR I•l TO 300:NEXT I 
SD 500 GOTO 500 
~900 X•USR<ADR<CIRC$l,ADR< 

SINE$l,XCENTER,YCENTE 
R,XRADIUS,YRADIUS,ARC 
START,ARCEND,2561KOLO 
R+DELTAl:RETURN 

EF 1000 	DATA 104, 104, 133,231 
'104, 133,230, 104, 133 
,217 

FJ 1005 	DATA 104, 133,216, 104 
'133,228, 133,229, 104 
'133 

EK1010 	 DATA 218,104,104,133 
,219, 104, 104, 133,22121 
'104 

El 1015 	DATA 104, 133,221, 104 
'104, 133,222, 104, 141 
,251 

JB 1020 	DATA 2,104,133,223,1 
62,0,134,227,165,227 

~1025 DATA 56,233,64,133,2 
27, 165,221,56,229,22 
7 

~1030 DATA 133,224,144,240 
' 165' 227' 41' 128' 133' 
225 

FE 1035 DATA 165, 227, 41, 64, 2 
40,7, 169,64,56,229 

PK1040 	DATA 224,133,224,165 
,227,240,6,201,192,2 
40 

A61045 	 DATA 2,162,128,134,2 
26, 164,224, 177,230, 1 
33 

~1050 	DATA 214,165,220,133 
,215,169,0,133,212,1 
62 

~1055 DATA B,70,214,144,3, 
24, 101,215, 11116, 102 

NA1060 	 DATA 212,202,208,243 
,166,225,240,5,73,25 
5 

DP1065 	 DATA 24,105,1,24,101 
'218, 133, 84, 169, 64 

~1070 DATA 56,229,224,168, 
177,230,133,214,165, 
219 

DL11!175 DATA 133,215,169,0,1 
33' 212' 162' 8' 208' 2 

J61080 DATA 208,138,70,214, 
144' 3. 24' 10 1 '215' 1 06 

6C1085 	 DATA 102,212,202,208 
,243,133,227,166,226 
'240 

~1090 DATA 16,165,216,56,2 
29,227,133,85,165,21 
7 

EA1095 	 DATA 233,0,133,86,24 
• 144, 13, 165, 216, 24 

JK1100 	 DATA 101,227,133,85, 
165,217,105,0,133,86 

~111!15 	 DATA 166,228,208,40, 
162,96, 134,228, 169, 1 
1 

LF 1110 DATA 157, 66, 3, 169, 0, 
157,72,3,157,73 

BK1115 DATA 3,173,251,2,32, 
86,228,169,17,157 

LE 1121!1 DATA 66, 3, 169, 12, 157 
'74, 3, 169, 0, 157 

PB 1125 DATA 75, 3, 240, 9, 162, 
96,32,86,228,166 

PF 1130 	DATA 229, 208, 16, 165, 
221, 24, 101, 223, 133, 2 
21 

ff 	1135 DATA 197,222,208,142 
,202,134,229,208,137 
,96 © 



Apple 

Universal 


INPUT 

William Simpson 

Banish EXTRA IGNORED errors from 
your Applesoft programs with th is 
short INPUT routine. It works on any 
Apple II series computer with DOS 3.3 
or ProDOS. 

As you know if you 've ever tried it, 
Applesoft BASIC won't let you type 
commas or colons when responding 
to an INPUT prompt. The computer 
rejects everything after the punctua­
tion and gives you an EXTRA IG­
NORED error. There ' s a good 
reason for this, but there may be 
times when you'd like an input 
string to include the punctuation. 
For example, you might want to 
input a time value in response to a 
prompt like: 
ENTER HOURS:MINUTES. 

"Apple Universal Input" solves 
this problem and can be used as a 
routine in any Applesoft BASIC pro­
gram. Once installed, it lets you in ­
put strings containing commas and 
colons, from the keyboard or from 
disk. 

Type in and save the following 
program, then enter RUN and type 
any string containing commas or co ­
lons. The program prints the string 
to show that the input was accepted 
without errors. 

You 'll notice that the input 
prompt is a greater-than sign (>) 
rather than a question mark. This 
signals that the normal Applesoft 
INPUT command is not in use. If 
you don't like this prompt, you can 
easily change it to another character. 
Find the ASCII code for the charac­
ter you prefer, add 128 to the ASCII 

code, and substitute that value for 
the second DATA number in line 
270 of the program. For example, 
the < character has an ASCII code of 
60. To use that character as the 
prompt, you would replace the sec­
ond DATA number in line 270 with 
188 (60 + 128). 

Program Breakdown 
Let's look at the example program to 
learn how this input routine can be 
used in other programs. 

Line 100 defines the variable 
T$. It's essential that this be the first 
variable your program defines. 

Line 110 POKEs a short ma­
chine language (ML) routine into 
memory; the DATA for this routine 
is contained in lines 270-300. Lines 
120 and 130 print a prompt on the 
screen, and call the new input rou­
tine with GOSUB 190. When using 
this routine in your own programs, 
you should use a similar GOSUB 
whenever you want to input a new 
string. Note that the string is re­
turned in the variable A$ (line 140). 

The BASIC subroutine calls the 
ML routine (CALL 768) to bring the 
input string into the computer's 
memory. Using the ROM GETLN 
routine, the ML routine first moves 
the string into the input buffer. Then 
it stores the string's length in loca­
tion 798, subtracts 128 from each 
character's value to obtain the cor­
rect ASCII codes, and returns con­
trol to BASIC. 

Lines .200-260 move the string 
from the input buffer to a safe place 
in memory where it can accessed by 
the main program. The vehicle for 
this transfer is the string variable T$, 

which you 'll recall was the first vari­
able defined in the program. This is 
done so that you can find the de­
scriptor for T$ by PEEKing the 
pointer in locations 105-106. 

Variable Descriptors 
As you may know, a simple variable 
descriptor consists of five bytes in 
the following form: 

Byte # Function 
1 = First letter of the variable's 

name 
2 = Second letter of the name 
3 = Length of the variable 
4 = Low byte of the variable's 

memory address 
5 = High byte of the variable's 

memory address 

By manipulating the descriptor 
for the variable T$, it is relatively 
simple to transfer the string from the 
input buffer (where it would quickly 
be overwritten) to another string 
variable (A$ in example program). 

After the descriptor is located 
(line 210), its third byte is POKEd 
with the length of the string (line 
220), and the fourth and fifth bytes 
are POKEd with the low byte/high 
byte address of the input buffer 
(lines 230-240). T$ is now set to the 
correct length and its descriptor 
points to the input buffer. 

The final step (line 250) is· to 
copy T$ into A$, using a form of the 
MID$ function that extracts every 
character from T$. You may substi­
tute other names for T$ and A$, of 
course, when using this routine in 
your own programs. 

Applesoft Universal Input 
1'!1" TS • "" 

11" FOR I • 768 TO 798: READ A: 


POKE I,A: NEXT 
12" HOME 
13" PRINT "INPUT ANYTHING": GOS 

UB 19" 
14" PRINT "ANYTHING==> ";AS 
15" PRINT 
16111 INPUT "ANY MORE? <Y OR N> " 

1YTS 
17111 IF YTS = "Y" THEN 12" 
18111 END 
19111 CALL 768 
2"" Bl • PEEK <798> 
21" 82 • PEEK (1"6) * 256 +PEE 

K <1"5> 
22" POKE 82 + 2,81 
23" POKE 82 + 3," 
24" POKE 82 + 4,2 
25" AS• MIDS <TS,1> 
26" RETURN 
27" DATA 169,19111,133,51,32,1"6 

,253,142 
28" DATA 3",3,164,",2"4,3",3,2 

4" 
29" DATA 12,185,",2,41,127,153 

'"
3"" DATA 2, 2""• 76, 12, 3, 96, "•"@ 
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Hardcopy Sprites 

For Commodore 64 


Make a hardcopy printout of any Com­

modore 64 sprite with this BASIC pro­

gram for the VIC-1525, MPS-801 , or 

MPS-802 printer. It's easily adapted to 

other printers as well. 


Have you ever wished you could 
print a sprite on paper? For example, 
you may want to check some detail 
on a sprite you designed without 
bothering to load and run the pro ­
gram. With " Hardcopy Sprites," 
you can check such details in sec­
onds rather than minutes, and even 
compile a personal library of sprite 
shapes for future reference. 

Ordinary screen dump pro­

grams can't make sprite printouts 

because the data that defines sprite 

shapes isn't located in regular screen 

memory. To print out a sprite, you 

need a program that reads the 64­
byte memory area where the sprite 

shape is actually stored. 


Hardcopy Sprites uses this 

technique to print a 24 X 21 charac­

ter representation of any sprite, with 

vertical or horizontal expansion if 

you wish. Large ball-shaped charac­

ters form single-color sprites, and 

additional characters represent mul ­

ticolor sprites. Figures 1 and 2 show 

two examples of what is possible. 


After typing and saving the 
program, POKE your sprite data into 
memory and note the address where 
it begins. Then simply run Hard­
cop y Sprites and follow the 
prompts. The program asks you to 
enter the memory address where the 
sprite data begins, to give the sprite 
a descriptive name, to choose hori­
zontal or vertical expansion (or 
both), and to select single-color or 
multicolor mode. 

Non-Commodore Printers 
Hardcopy Sprites is written for 
Commodore printers, but is readily 
adapted to other printers. If your 
printer can't handle Commodore 

Thomas H. White 

graphics, replace the ball-shaped 

Commodore graphics character 

(SHIFT-Q in the program listing) in 

lines 200, 210, 230, 340, and 360 

with some other character, such as 

an X or a plus sign. With a little extra 

work, you could also incorporate 

Hardcopy Sprites as a subroutine 

within a BASIC sprite editor 

program. 


Figure 1 : Expanded Slngle­
Color Sprite 
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Figure 2: Unexpanded Multi ­
color Sprite 
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Hardcopy Sprites 
Please refer to "COMPUTE/"s Gulde to Typing In 
Programs"" before entering this listing. 

10 REM ** SPRITE HARDCOPY ** 

:rem 30 


20 INPUT" { CLR) {DOWN) SPRI TE DAT 

A MEMORY LOCATION"; PG 


:rem 207 

30 INPUT"{CLR)(DOWN)EXPAND X D 


IR. (Y/N)"; EX$ : rem 35 


40 INPUT"(7 SPACES)Y DIR. (Y/N 

) " ; EY$ : rem 194 


45 INPUT" (DOWN) SPRITE NAME"; N$ 

:rem 243 


47 INPUT"(DOWN)MULTICOLOR MODE 

(Y/N) " ;M$ :rem 82 


50 OPEN!, 4 : rem 40 

55 PRINT#l ,CHR$ ( 15) "MEMORY LOC 


ATION"PG"{2 SPACES)"N$ 
:rem 242 


60 FORR=0T060STEP3 :rem 132 

70 FORC=0T02:P=PEEK(PG+R+C) 


:rem 146 

80 FORB=7TO~STEP-l:V(B)=P/2:P= 


INT(V(B)) :rem 111 

90 V(B)=V(B)-INT(V(B)):rem 202 

100 IFV(B)>0THENGOSUB200 


:rem 184 

110 IFV(B)=3THENGOSUB250 


:rem 189 

120 NEXTB : rem 20 

130 FORB=0T07:L$=L$+D$(B) 


:rem 129 

140 NEXT8:NEXTC :rem 210 

150 IFEY$<>"Y"THENPRINT#l,CHR$ 


(15)+CHR$(16)+"28"+L$+CHR$ 
(8) 	 :rem 255 


160 I FEY$="Y"THENFORRE=0TOl:PR 

INTf l,CHR$(15)+CHR$(16)+"1 
6"+L$+CHR$(8) : NEXTRE 

:rem 201 

170 L$="":NEXTR :rem 84 

180 PRINT #l:CLOSEl:F.ND:rem 108 

200 D$(8)="Q" :rem 223 

210 IFM$="N"ANDEX$="Y "THEND$(8 


)= "QQ" :rem 29 

220 IFM$="Y"ANDEX$="N"THENGOSU 


8300 ~rem 19 

230 IFM$="Y"ANDEX$="Y"THEND$(8 


)="QQ":GOSU8320 :rem 121 

240 RETURN : rem 118 

250 D$(B)=" " : rem 19 

260 IFM$="N"ANDEX$="Y"THEND$(8 


)="(2 SPACES)" :rem 128 

270 IFM$="Y"ANDEX$="N"THENGOSU 


8340 :rem 28 

280 I FM$="Y"ANDEX$="Y"THEND$(B 


)= " {2 SPACES) " :GOSU8360 
: rem 224 


290 RETURN : rem 123 

300 IF8=60R8=40R0=20R8=0THENIF 


D$(B+l)=" "THEND$(8+1)="0" 
:D$(8)="0" :rem 120 


310 RETURN : rem 116 

320 IF8=60R8=40R0=20R8=0THENI F 


D$(8+1) ="[2 SPACES)"THEND$ 
(8+1)="00":D$(B)="00 " 

:rem 22 6 

330 RETURN :rem 118 

340 IF8=60RB=40R8=20R8=0THF.NIF 


D$(8+l)="Q"THEND$( B+l)="O " 
:D$(8)="0" :rem 147 


350 RETURN :rem 120 

360 IFB=60R8=40R8=20R8=0THENIF 


D$(8+l) = "QQ"THEND$(8+1)="0 

O":D$(8)="00" :rem 4 


370 RETURN :rem 122 (§ 
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IBM Variable Lister 


This handy utility lists all the vari­
ables in your IBM BASIC programs. It 
runs on any PC with at least 64K RAM 
or PCjr with at least 1iBK RAM. 

The ability to list variables is a valu­
able aid in debugging and docu­
menting BASIC programs. The three 
programs accompanying this article 
show how IBM BASIC variables are 
stored and let you list the variables 
in any IBM BASIC program. 

"Variable Lister" (Program 3) is 
the actual utility. Programs 1 and 2 
demonstrate how IBM BASIC stores 
variables for those who are interest­
ed in the details (see below). But you 
don't have to be familiar with the 
theory to use Variable Lister. 

The first step is to type in and 
save Program 3. (Note: All three 
programs assume that your screen is 
in the 80-column mode . Enter 
WIDTH 80 from BASIC or MODE 
80 from DOS before running the 
programs.) 

Once Variable Lister is saved on 
disk, there are two ways to run it. 
The easiest way is to run your own 
program first, break out, then acti­
vate Variable Lister with the CHAIN 
command. For example, if you have 
saved Variable Lister under the file­
name "VARLIST," enter CHAIN 
"VARLIST",70,ALL and press EN­
TER. This preserves your program's 
variables while Variable Lister loads 
and runs. 

After doing this, Variable Lister 
replaces your program in memory. If 
you want to get a variable list while 
your program remains in memory, 
y.ou need to renumber Variable List­
er with line numbers not used in 
your program, and then merge it 

Peter F. Nicholson 

with your program using CHAIN 
MERGE. See the IBM BASIC Manual 
for details. 

Of course, Variable Lister uses 
variables of its own. To avoid confu­
sion, these variables (BAS, XLEN, 
CTA, CTV, Ill, JJl, ADO, 
VARNAME$, ARRNAME$, ITV!, 
and TESTARRAY) are suppressed 
from the variable list, and should 
not be used by your program. 

The subroutine beginning at 
line 820 sorts variables and arrays 
alphabetically. There may be times 
when you'd rather display them 
chronologically (the order in which 
they're defined as the program 
runs). This is easily done by deleting 
the statement GOSUB 820 from 
lines 500 and 520. 

How It Works 
IBM BASIC uses four types of vari­
ables-integer, string, single­
precision, or double-precision. The 
term scalar describes all variables 
that are not arrays. Appendix I of the 
IBM BASIC Manual explains how 
and where scalars are stored. Page I­
2 of this appendix shows where the 
scalar storage area starts, and pages 
1-3 and 1-4 explain the meaning of 
the data stored there. 

If you want to see a graphic 
illustration of scalar variable stor­
age, type in and save Program 1, 
then enter RUN. The program de­
fines four variables-each a differ­
ent type-and displays the 
descriptor bytes that describe each. 
You'll see two columns of numbers 
for each variable. The left column 
provides a reference number for 
each byte of the descriptor, and the 
right column shows the value that 
each byte contains. 

The first byte of the descriptor 
indicates the variable type. This byte 
contains a 2 for an integer variable, 3 
for a string, and 4 or 8 for a single- or 
double-precision variable, respec­
tively. The next two bytes hold the 
first two characters of the variable 
name. For the variable A, we see the 
value of 65, the ASCII code for the 
letter A. The letter B is shown with 
an ASCII code of 66, and so on. 

When a variable name has 
more than two characters, the fourth 
byte of the descriptor shows the 
number of remaining characters. 
The additional characters are stored 
immediately after this byte, with 
128 added to their ASCII codes. 
Thus, where the variable is named 
ABC, you will see the values 65 and 
66 (ASCII codes for AB), 1 (the num­
ber of remaining characters), and 
195 (128 + ASCII code for C). The 
final bytes in each descriptor, high­
lighted in reverse video, show the 
value given to each variable. 

Array Varlables 
The IBM BASIC Manual gives few 
details about how and where array 
variables are stored. However, its 
memory map does show that sca­
lars, arrays, and strings occupy three 
contiguous areas in memory. You 
can use these formulas to find the 
boundaries of each zone: 

PEEK(&H358) + 2S6•PEEK(&H359) 
Scalar variable space starts 

PEEK(&H35A)+256• PEEK(&H35B)· 1 
Scalar variable space ends 

PEEK(&H35A)+ 256*PEEK(&H35B) 
Array space starts 

PEEK(&H35C) + 256*PEEK(&H350)· 1 
Array space ends 

PEEK(&H35C)+256*PEEK(&H350) 
String space starts 
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(Of course, the PEEKs won't return 
meaningful results until your vari­
ables have actually been declared. 
Prior to that time, the storage zones 
are empty, and the pointers all point 
to the same place.) 

Like scalars, array variables can 
be any of four types: integer, string, 
single-precision, or double-precision. 
Thus, the first part of an array de­
scriptor is the same as a scalar de­
scriptor-first comes a type byte, 
followed by the characters of the 
array name-but additional bytes 
are needed to describe the more 
complex structure of an array. The 
two bytes after the name show the 
number of bytes needed to complete 
the array; this includes a description 
of the array's elements and dimen­
sions, and the array data itself. 

The next byte in the array de­
scriptor (highlighted in reverse vid­
eo) shows the number of 
dimensions in the array. For ex­
ample, the statement DIM A(2,200) 
creates a two-dimensional array; the 
statement DIM B(l,2,3,4,5,6) creates 
an array with six dimensions. Al­
though it's rarely necessary to use 
more than a few dimensions, IBM 
BASIC lets you define an array with 
as many as 255 of them. 

The DIM statement that defines 
an array also specifies the maximum 
number of elements in each dimen­
sion. The array descriptor contains 
two more bytes for each dimension 
in the array, indicating the number 
of elements in that dimension. An 
array dimension may contain a max­
imum of 32,767 elements. If the 
number of elements is not specified, 
the default value of 10 elements is 
assigned. 

Program 2 graphically illus­
trates array storage. Its display is 
similar to that of Program 1, using 
reverse video to highlight the area 
allocated for the array dimension 
and element numbers . 

Lister Details 
Strings stored in program lines may 
not be stored in string space. For 
example, say that your program has 
this line: 

5 AS = "A": BS = 

STRINGS(2,CHRS(65)) 


Variable Lister reports both A$ and 
B$ as variables, but the string space 
is only two bytes long, since the 
character A for A$ is stored in line 5 
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of the program where it is defined. 
Functions defined in a program 

are indicated by the FN prefix and 
are listed last for the variable type. A 
function is shown by adding 128 to 
the code of the first character. If your 
program contains DEF FNAA%, 
Variable Lister displays 2, 193 
(65+128), 65, 0. Where your pro­
gram consists of the line 5 A% = 
1:DEF FNA%(X,Y) = XA2 + YA2, Vari­
able Lister reports A, FNA, X, and Y 
as variables. 

The program lists array dimen­
sions exactly as defined in your DIM 
statement, independent of the OP­
TION BASE you have selected. If 
your program consists of the line 5 
DIM A(2,2), the report should list 
A(2,2) and show 47 bytes occupied. 
If the program consists of 5 OP­
TION BASE 1: DIM A(2,2), the re­
port should list A(2,2) and show 27 
bytes occupied. 

Keep in mind that string space 
is filled from the top of memory 
downward. To find the starting ad­
dress of your stack area, use 
PEEK(&H30A) + 256 • PEEK 
(&H30B). Use PEEK(&H32F) + 256 
• PEEK(&H330) to find the current 
string space. To get an accurate re­
port, you may first need to issue a 
FRE("") command as described in 
the manual. 

Finally, Variable Lister cannot 
report any variable that your pro­
gram does not actually use. Consid­
er this example: 

5 D$ = "12-31-84":1F 
RIGHT$(D$,2)="85" THEN A= l 

Since the IF condition can never be 
satisfied, the computer never exe­
cutes A= 1. Variable Lister reports 
only one variable-D$. 

If you would like a copy of this 
program, send a formatted disk with 
a self-addressed, postage-paid mail­
er and a check for $3.00 to: 

Peter F. Nicholson 
1701 South Princeton Road L 
Ottawa, Kansas 66067 

Please refer to "COMPUTEl's Gulde to Typing In 
Programs" before entering these listings. 

Program 1: Scalar Varlable 
Storage 
SH 11110 KEY OFF 1 DEF SEG 1 COLOR 7, 0 

1CLS1PRINT "HOW SCALAR VA 
RIABLES ARE STORED 11 1PRINT 

LS 110 A'Y.•0: ABS="0 11 1ABC=0: ABCDI= 
0 

ID 120 AD!•PEEKC&cH358)+2561PEEK< 
&cH359l 

PJ 130 PRINT "INTEGER STRI 
NG SINGLE PREC. 

DOUBLE PREC. 11 

H" 140 FOR Jm1 TO 4 
6H 150 FOR I•0 TO PEEK CAD! l +PEEK 

(AD!+3l+3 
GK 160 IF I>PEEK CAD! +3) +3 THEN C 

OLOR 0,7 ELSE COLOR 7,0 
CL 170 K•PEEK<AD!+I> 
FD 180 LOCATE I+S,151<J-1l+l:PRI 

NT USING "Ill "1I1K; 
OJ 190 NEXT I 
"B 200 AD ! •AD ! +PEEK <AD ! ) +PEEK <AD 

!+3l+4 
NE 21111 NEXT J 
6K 220 COLOR 7, 0 
FK 230 PR I NT: PR I NT " INTEGER A1.= 

0" 
LO 240 PRINT "STRING ABS• '0'" 
C6 250 PRINT "SINGLE PRECISION 

ABC!•0" 
JB 260 PRINT "DOUBLE PRECISION 

ABCDl•0" 
CL 270 PRINT STRINGSC5,CHRSC219l 

>J" DATA "J 
DP 28'1.I LOCATE 15, 1 

Program 2: Array Variable 
Storage 
EB 1000 KEY OFF: DEF SEG: COLOR 7, 

01CLS:PRINT "HOW ARRAYS 
ARE STORED":PRINT 

OH 1010 J~11 Im0: K•0: XLEN•0: OPTIC 
N BASE 11' DECLARE ALL V 
ARIABLES USED 

LP 1020 DIM ABCD1. ( 1l, ABC$< 1l, AB! 
(2,1),A#C1la 'DECLARE SA 
MPLE ARRAYS 

D" 1030 AD! •PEEK ( &cH35A) +2561PEEK 
<&cH35B> 

JO 1040 PRINT TABC2l; "INTEGER";T 
AB <18l J "STRING" I TAB C32l I 
"SINGLE PREC."sTABC46lJ" 
DOUBLE PREC." 

CH 1050 WHILE AD! <PEEK <&cH35Cl +25 
61PEEK<&cH35Dl-1:XLEN=PEE 
KCAD!+3) 

JP 1060 FOR I•0 TO XLEN+5+PEEK CA 
D!+XLEN+4l+2561PEEKCAD!+ 
XLEN+5> 

CF 1070 IF I >XLEN+S THEN COLOR 0 
,7 ELSE COLOR 7,0 

OL 1S80 IF I>XLEN+6+21PEEK CAD! +X 
LEN+6) THEN COLOR 7,0 

CA 109'1.I K•PEEK <AD! +I l 
ON 1100 LOCATE I+5, 151 <J-1 l +1: PR 

INT USING "Ill "l IJKI 
FE 1110 NEXT I 
LP 1120 AD! =AD! +XLEN+6+PEEK < XLEN 

+AD!+4l+2561PEEK<XLEN+AD 
!+5)1J•J+1 

FN 1130 WEND 
DL 1140 LOCATE 19, ti PRINT "VARIA 

BLES1"1PRINT TAB<lllJ"AB 
CD'Y.C1>" 

CO 1150 PRINT TAB <1 ll; "ABCS <1l " 
68 1160 PRINT TAB<11lJ"AB! <2,1l" 
NN 1170 PRINT TABC11l;"Al<1l" 
KH 1180 PRINT "ARRAY DIMENSION A 

ND ELEMENTS PER DIMENSIO 
N "1CHRSC219l1CHRSC219>1 

IE 1190 COLOR 7, 0 
EE 1200 LOCATE 1, 79 

Program 3: Varlable Lister 
DJ 10 REM PROGRAM ANALYZES DA TA 

AREA AND PROVIDES A REPORT 
ON 

OB 20 REM 1. SCALAR VAR I ABLES 
"E 30 REM 2. ARRAYS 



KP 40 	REM 3. AMOUNT OF MEMORY R ~ 350 IF MlDS<ARRNAMESCCTAl. 2 , 1 JI 61111 ITV! <3-BAS> =VARPTR CCTV> -5 
EQUIRED FOR VARIABLES >="3" THEN ARRNAMES<CTA>= HC 620 ITV! <4-BAS> ,.VARPTR <CTA> -5 

II 50 	REM INTERNAL VARIABLES: AD ARRNAMES<CTAl+"$" SL 630 ITV! < 5-BAS > •VARPTR <I I 1l -5 
0!,BAS,CTV,CTA,IIl,JJl,XLE LL 360 ARRNAMES CCTA l =ARRNAMES <CT Kl 640 ITV! (6-BAS> =VARPTR <JJ 1> -5 
N Al+"(" HH 650 ITV! C7-BASl=VARPTR<BASl-5 

CL 60 	REM ARRAYS: IT ~ 370 FOR lll=PEEK<AD0!+XLEN+6l DJ 660 ITV! <8-BAS> =VARPTR (ITV! < 1 
V!,VARNAMES,ARRNAMES,TMPNA TO 1 STEP -1 -BASll-10 
MES AA 380 ARRNAMES <CTAl =ARRNAME~ <CT NI 670 ITV! C9-BAS> =VARPTR <VARNAM 

~ 70 	DEF SEG:SCREEN 0:WIDTH 80: Al+STRSCPEEKCAD0'+6+XLEN+ E•<l-BASl l-14 
COLOR 7,0:KEY OFF:CLS:ON E 2•IIl-ll+256aPEEK<AD0!+6+ BF 680 ITV ! <10-BAS > •VARPTR <ARRNA 
RROR GOTO 920 XLEN+2aIIll-BASl ME• ( 1-BAS> > -14 

OB 80 LOCATE 1, l:PRINT "SORTING AE 390 IF IIl=l THEN ARRNAMES(CT JD 690 FOR II1•1-BAS TO 9-BAS: IF 
VARIABLES "; Al=ARRNAMES<CTAl+"l" ELSE ITV! CII1l<0 THEN ITV! <II 

~ 90 BAS=l:DIM TESTARRAY<2l:TES ARRNAMEs<CTA>=ARRNAMESCC 1l •2"16+ITV ! C II 1 > 
IITARRAY<0l=1:' TEST FOR OPT TA)+", DI 700 NEXT II 1: RETURN 

ION BASE ~ 710 XLEN•0:FOR IIl=l-BAS TO C
EJ 400 	NEXT I I 1

CH 100 	ERASE TESTARRAY TVF" 410 AD0 !=AD0 ! +XLEN+PEEK CAD0 ! + HK 110 	AD0 1 =0:XLEN=0:CTV=-BAS:CT HP 720 IF MIDS CTMPNAME$ (I I 1>,1, 2
4+XLENl+256lPEEKCAD0 1 +5+XA=-BAS:II1=0:JJ1=0:DIM I T 	 l•STR•CJJll AND MIDS<TMPN
LENl+6V! C10-BASl:' DECLARE INTE 	 AME•<IIll,3,ll<"a" THEN P 

KL 420 IF AD0!<PEEKC&H35Cl+256aPRNAL 	 VAR. RINT MIDS<TMPNAMESCIIll,3
EEKC&H35Dl-1 SOTO 310ED 120 	AD0 !=PEEK <&H358l +256*PEE~: ,LEN<TMPNAMESiII1ll-2l+SP

AG 430 ITV! <1-BASl=PEEK<&H35Al+2 C&H359l: 'COUNT NUMBER OF 	 ACES<2l;:XLEN•1
56lPEEK<&H35Bl-PEEK<&H358VARIABLES 	 ~ 730 IF MIDSCTMPNAMESCIIll,1,2
l-256lPEEK<&H359l-64"D 130 	CTV=CTV+ 1: XLEN=PEEK <AD0 ! + l•STRS(JJ1) AND MIDS<TMPN 

SI 440 ITV! C2-BAS>=PEEKC&H35Cl+2 3) 	 AMESCII1l,3,1l>"a" THEN P
56lPEEKC&H35D>-PEEKC&H35ABJ 140 	AD0 !=AD0 ! +PEEK CAD0 1 l +XLEN RINT "FN"+CHRS <ASC CM IDS CT
l-256•PEEKC&H35Bl-102-3ac+4 	 MPNAMESCII1l,3,1ll-128l+M
CTA+CTV+2aBAS>

DI 151i! IF AD0! <PEEK<&H35Al+256aP ID•CTMPNAMES<IIll,4,LEN<T 
EEK<&H35Bl-l GOTO 130 EN 450 FOR IIl=l-BAS TO CTA:ARRN MPNAMESCII1ll-2l+SPACE$(2 

~ 160 AD0 =PEEKC&H35Al+256aPEE~ AMES<IIll=RIGHTS<ARRNAMES l;:XLEN=l1 

EE 741i! NEXT II 1 
F ARRAYS 1) BL 750 IF XLEN2 0 THEN PRINT "NON 

FB 170 CTA=CTA+ 1: XLEN=PEEK < A00 ' + H" 460 JJ l=INSTR C 1, ARRNAMES CI I 1 > 

C&H35Bl: ' COUNT NUMBER 0 	 CIIll,LENCARRNAMESCIIlll-

E":PRINT:PRINT ELSE PRINT 
3) ,CHRSC32ll:IF JJl>lil THEN :PRINT 

FH 180 	AD0 1 =AD0 !+XLEN+PEEK ( AD0 ! + ARRNAMESCIIll=LEFTSCARRNA NN 760 RETURN 
4+XLENl+256aPEEKCAD0 ! +5+ X MESCIIll,JJl-ll+MIDSCARRN KP 770 FOR II1=1-BAS TO CTA 
LENl+6 AMESCIIll,JJl+l,LEN<ARRNA R 780 IF LEFTS<ARRNAMESCII1l,1l 

H" 190 IF AD0 1 <PEEKC&H35Cl+256aP MES CII 1l l -JJ 1l •RIGHTS<STRS<JJ1l,1l THEN 
EEKC&H35Dl-1 GOTO 170 EH 470 IF JJ1>0 GOTO 460 PRINT MIDS<ARRNAMES<IIll 

GF 200 DIM VARNAMES CCTV>, ARRNAME ,3,LEN<ARRNAMES<II1>l-2l+
OP 480 NEXT II 1: IF CTV=-1 THEN CSCCTAl: 'DECLARE STRINGS 	 SPACE$(2l;:XLEN=lTV=0 ELSE IF CTV=lil THEN CFOR VAR. AND ARRAYS 	 FD 790 NEXT IllTV=l

JH 210 	GOSUB 590: 'GET ADDRESS 0 AC 800 IF XLENa0 THEN PRINT "NON
FS 491i! CLS: DIM TMPNAMES CCTV>: FORF INTERNAL VARIABLES 	 E":PRINT:PRINT ELSE PRINTIIl=l-BAS TO CTV:TMPNAME

00 220 	CTV=-BAS: AD0 1 =PEEK C&H358> :PRINTS(IIll=VARNAMES<IIll:NEXT+256aPEEKC&H359l 	 ~ 810 XLEN=0:RETURNI I 1 
BE 230 	XLEN=PEEKCAD0 1 +3l :FOR Ill KE 820 XLEN=l: WHILE XLEN: XLEN=0 

=1-BAS TO 7-BAS:IF AD0 1 =I Q 51i!lil JJl=CTV-l:GOSUB 820:II1=1i! N" 830 FOR 111=1-BAS TO JJl 
TV! CII1l GOTO 280 :GOSUB 860:GOSUB 940:ERAS LK 840 IF TMPNAMES <I I 1 l >TMPNAMES 

r.L 240 	NEXT IIl:CTV=CTV+1 E TMPNAMES:CLS:IF CTA=-1 <IIl+ll THEN SWAP TMPNAME 
IF 	 250 VARNAMES CCTV l =STRS <PEE K< A THEN CTA=0 ELSE IF CTA=lil SCII1l,TMPNAMES<II1+1>:XL 

D0!ll+CHRSCPEEKC AD0 1 +1>> • THEN CTA"'l EN•l 
' GET TYPE AND NAME OJ 850 NEXT I I 1: WEND: RETURNOS 510 	DIM TMPNAMES<CTAl:FOR Ill 

=1-BAS TO CTA:TMPNAMES<IIKN 260 	 IF PEEK CAD0 1 +2l >0 THEN VA K" 860 IF I I 1•0 THEN PRINT "VARI 
RNAMES(CTVl=VARNAMESCCTVl ABLE SPACE "; ITV! < 1-BAS > ; l>=ARRNAMES<IIll:NEXT Ill 
+CHRS<PEEK<AD0!+2ll:FOR I 	 "BYTES":TMPS•"" ELSE PRIN ~ 521i! JJl=CTA-l:GOSUB 820:111=1 
Il=l 	TO XLEN:VARNAMESCCTV T "ARRAY SPACE "·;ITV! (2-81GOSUB 860:GOSUB 941i!:ERAS 
l-VARNAMESCCTVl+CHRSCPEEK 	 AS>;"BYTES OPTION BASE"E TMPNAMES,VARNAMES,ARRNA
CAD0!+3+II1l-128l:NEXT II 	 ;ABSCl-BAS>;1TMPS•"ARRAYSMES:CLS 
1 

SD 530 PRINT "STRING SPACE USEDIB 270 	 IF PEEK CAD0 ! l =3 THEN VARN DL 870 PRINT: PRINT: PRINT: PRINT " 
",TABC30l;AMESCCTVl=VARNAMESCCTVl+" 	 INTEGER "+TMPS+" - ";:JJ1 

$" J" 540 	AD0 !=FRE (""): ADlil I =PEEK <&H =2:IF TMPS="" THEN GOSUB 
30A>-PEEK<&H32Fl-1+256l(P 710 ELSE GOSUB 770~ 280 	AD0!=AD0 1 +PEEKCAD0!l+XLEN 

+4 	 EEKC&H30Bl-PEEK<&H331i!l>:P BN 880 PRINT: PRINT: PRINT "STRING 
RINT 	 USING "4Ultltt#"; AD0 ! "+TMPS+" - ";:JJ1•3:IF TGB 290 IF ADlil ! <PEEKC&H35Al +256SP 

EEKC&H35Bl-1 GOTO 230 FL 550 PR I NT "SCALAR VARIABLE SP MPS•"" THEN GOSUB 710 ELS 
PA 301i! CTA=-BAS: AD0 !=PEEK C&H35Al ACE",TAB<30l;:PRINT USING E GOSUB 770 

+256lPEEK<&H35Bl "4t4t4t4Ut" I ITV! < 1-BAS> "E 890 PRINT: PRINT: PRINT "SINGLE 
BH 560 PRINT "ARRAY SPACE", TAB (3IP 310 	XLEN=PEEK <AD0 ! +3>: FOR I I 1 PRECISION "+TMPS+" - ";: 

•B-BAS TO 10-BAS:IF AD0' = 	 JJ1•41IF TMPS"'"" THEN GOS0l;:PRINT USING "4t4t4t4t4t";I 
UB 710 ELSE GOSUB 770ITV! C I I l l GOTO 410 TV! <2-BASl 

H 320 NEXT IIl:CTA=CTA+l O" 900 PRINT: PRINT: PRINT "DOUBLE 
~ 330 ARRNAMEs<CTAl =STR$C PEE~ <A DN 570 PRINT:PRINT "TOTAL VARIAB PRECISION "+TMPS+" - ";: 

D0!ll+STRSCPEEKCAD0!+6+XL LE SPACE ",TAB<30l;:PRINT JJ1•81IF TMPS•"" THEN GOS 
ENll+CHRSCPEEKCAD0 1 +1ll: ' US I NG "4t4t4t4t4t"; I TV! C 1-BAS UB 710 ELSE GOSUB 770 

l+ITV! C2-BASl+AD0!;:PRINT "F 9 tlil RETURNGET TYPE AND NAME 
~ 340 IF PEEKCAD0!+2> >0 THEN AR BYTES" Cl 920 IF ERR=9 AND ERL=90 THEN 

RNAMESCCTAl =ARRNAMESCCTA l OP 580 GOSUB 940: CLS: END BAS•0:RESUME NEXT 
DJ 590 ITV~ ( 1-BAS) =VARPTR <AD0 ! l - OL 930 ON ERROR GOTO 0+CHRSCPEEKCAD0!+2>>:FOR I 


I1=1 TO XLEN:ARRNAMESCCTA 
 5:'S~BROUTINE TO GET INTE CN 940 LOCATE 25, 1: PRINT "PRESS 
RNAL ADDRESSES ANY KEY TO CONTINUE" ;l=ARRNAMESCCTAl+CHRS<PEEK 

NF 600 	ITV! <2-BAS> =VARPTR <XLEN> - LJ 950 KBS=INKEYS: IF KBS="" GOTO<AD0 1 +3+II1l-128l:NEXT II 
6 	 950 ELSE RETURN {(ll 
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Apple lie RAM Disk Mover 

Part 2 


Last month, Part 1 of this two-part 
series demonstrated the RAM disk and 
subdirectory options with ProDOS and 
the Apple Ile. This month's article 
presents a utility program which rap­
idly copies a number of programs from 
a floppy disk to the RAM disk, greatly 
speeding up the preparations required 
for using the RAM disk. 

The discussion in Part 1 was a bit on 
the theoretical side, but this month 
we tackle the practical side. "RAM 
Disk Mover" is a program which 
automates the processes described 
in Part 1. It adds a few little twists, 
however. Here is how RAM Disk 
Mover works: 

1. First it looks for the PROGRAMS 
subdirectory on your floppy disk. If 
PROGRAMS is not found, RAM 
Disk Mover instructs you to insert 
another disk. 
2. Next, it looks in the RAM drive 
for the PROGRAMS subdirectory. If 
PROGRAMS is not found, RAM 
Disk Mover creates the subdirec­
tory. If PROGRAMS is found, it de­
letes all of the files in PROGRAMS. 
This makes room for the new 
programs. 
3. RAM Disk Mover goes back to the 
floppy PROGRAMS subdirectory. 
Then it saves the name and length 
(in blocks) of each BASIC program. 
It stops when there are no more 
BASIC programs or when the num­
ber of blocks exceeds the capacity of 
the RAM drive (118 blocks, consid­
ering the directories). 
4. Using this list of BASIC programs, 
RAM Disk Mover builds an EXEC 
file containing a series of LOAD and 
SAVE commands. The EXEC file is 
named TEMP.EXEC and is stored in 
the volume directory of the floppy 
with which RAM Disk Mover is cur­
rently working. 
5. RAM Disk Mover adds a RUN 
command as the last line of the 
EXEC file. The program specified by 
the variable Pl$ will start automati­
cally when the copy operation is 
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finished. Right now, Pl$ is set up for 
STARTUP.RAM. You can change 
this to whatever program name you 
want. 
6. After building the EXEC file, 
RAM Disk Mover clears the screen 
and informs you that all is well. 
Then the EXEC file starts up. At this 
point, programs are actually moved 
from floppy disk to RAM disk. Your 
startup program will run and you 'll 
be in business. 

Preparing The Mover 
RAM Disk Mover requires little, if 
any, of your attention while it runs. 
Your biggest job is to organize your 
disks so that Mover can access them 
properly. 

Here are some guidelines for 
trouble-free operation: 

Format some disks so you'll al­
ways have some spares handy. Use 
whatever volume labels suit you. 

As you format the disks, be sure 
to establish the PROGRAM and 
DATA subdirectories. 

Place a copy of Mover in the 
volume directory of each disk. Mov­
er does not require much space. 

Place all of the BASIC programs 
you want Mover to copy in the 
PROGRAMS subdirectory. Don't 
forget that the RAM disk has a limit 
of about 61K or 120 blocks. If you 
think you will exceed this limit, 
place some of the programs on a 
second disk. 

Putting It To Work 
Now for the actual operation. It's 
simple: 

1. Always make sure your Ile is 
turned on, that ProDOS is ready, 
and that you're in Applesoft. 
2. Place your program disk in the 
internal disk drive. 
3. Type either RUN MOVER or 
-MOVER. RAM Disk Mover will 
take over from there. It tells you the 
name of each program it is copying, 
then starts the EXEC file. As the 
EXEC file runs, you will see a series 

of open brackets displayed. This 
means all is well. 
4. When the EXEC file is done, the 
STARTUP.RAM program will begin 
running if it is present. 
5. At this point, you can remove 
your floppy disk from the disk drive. 
You can insert a data disk and have 
the entire 140K free for data storage. 

Now What? 
RAM Disk Mover has done its job. 
The BASIC programs have been 
moved over to the RAM disk. Now, 
how do you get to the programs? 

If you want to run a program, 
you can type: 

RUN /RAM/PROGRAMS/program­
name 
or 
- /RAM/PROGRAMS/program-name 

Perhaps typing all this seems a 
bit tedious. You can use the PREFIX 
command: 

PREFIX /RAM/PROGRAMS 

Now whenever you want to run 
a program, you can just type RUN 
followed by the program name. 
/RAM/PROGRAMS/ is automati­
cally appended to the front of the 
name. 

A caution is in order, however. 
Suppose that your program per­
forms some file operations. If the 
input/output statements do not in­
clude a full path name, the prefix 
will also be applied to your data file 
commands. This will cause your 
program to try to read or write to the 
RAM disk~probably not what you 
intended. Remember this when us­
ing the PREFIX command. 

You can also use the usual 
LOAD and SAVE commands, of 
course. But this time a warning is in 
order. Yes, you can recall a program 
from the RAM disk, work on it, test 
the revisions, and store it back in the 
RAM disk. Just don't forget it's only a 
RAM disk. If the power goes ka­
plooey, then your program goes ka­
plooey along with it. If you make 
important changes to a program, 



save the new version on a real live 
disk. The RAM disk is best for pro­
grams you just want to run. 

Oops! 
On occasion things can go wrong­
especially where computers are con­
cerned. Here are a few gotchas. 
Watch out for them. 

• RAM Disk Mover is designed for 
an Apple Ile and Pro DOS. It uses the 
80-column display capability of the 
Ile. If the display looks funny, make 
sure your computer is in the 80­
column mode. 
• Mover attempts to use all of the 
available RAM drive space. It will 
clean up /RAM/PROGRAMS, but 
it is not aware of anything else that 
you may have in the RAM drive. If 
you run out of room, ProDOS will 
tell you about it loudly and clearly. 
• There can be problems writing the 
EXEC file. Do not remove your pro­
gram disk until RAM Disk Mover is 
finished with it. Do not write­
protect it, either. Finally, leave a few 
blocks free for Mover's use. That 
EXEC file has to go somewhere. 

Additional Hints 
Programs can run other programs. If 
the programs are in the RAM disk, 
switching from program to program 
is almost instantaneous. Here's an 
example: 
1111 REM PROGRAM 1 
21i!l DS=CHRS<4l 
31i!l PRINT "PROGRAM l IS RUNNING" 
41i!l PRINT DS;"-RAM/PROGRAMS/PROG 

RAM2" 

lli!l REM PROGRAM2 
21i!l DS=CHRS<4l 
31i!l PRINT "PROGRAM 2 IS RUNNING" 
41i!l PRINT DS;"-RAM/PROGRAMS/PROG 

RAMl" 

How about that! Keep this tech­
nique in mind when you are writing 
that huge program that eats all the 
available program space. The way 
out is to think small and think RAM 
drive. ProDOS even has a CHAIN 
statement that permits variables to 
be passed between programs. 

If you would like to learn more 
about ProDOS, find a copy of Ap­
ple's BASIC Programm ing with Pro­
DOS. It covers all the ProDOS 
features available from Applesoft 
BASIC. 

Apple lie RAM Disk Mover 
100 	REM MOVE / ..• /PROGRAMS TO I 

RAM/PROGRAMS <MOVER) 
110 	REM 
120 	PFS = "/RAM/PROGRAMS/" 

131i!l PlS = "STARTUP.RAM" 

141i!l RB = 118: REM /RAM BLOCKS A 


VAILABLE 
150 MP = 50: REM MAX PROGRAMS 
160 DIM PNSCMPl 
171i!l HOME :D$ = CHRS C4l: PRINT 

DS;"PR#3" 
180 	GOSUB 331i!l: REM TITLE 
190 	GOTO 401i!l: REM OPEN DIRECTQR 

y 
201i!l GOTO 651i!l: REM CREATE /RAM D 

I RECTORY 
211i!l GOSUB 861i!l: R~M MOVE PROGRAM 

s 
221i!l REM 
231i!l REM THE EXEC PROGRAM WILL M 

OVE THE PROGRAMS 
241i!l 	 REM 
250 	HOME 
261i!l 	 VTAB 12: HTAB 1: PRINT "Run 

ning .. the EXEC copy program 

270 	FOR I c 1 TO 101i!lli!l: NEXT 
281i!l 	 PRINT DS;"EXEC ";FL$ 
290 	HOME 
300 	VTAB 12: HTAB 1: PRINT "Pro 

grams are ·being copied to:" 
;PFS 

310 	FOR I = 1 TO lli!lli!lli!l: NEXT 
320 	END 
330 	REM PROGRAM TITLE 
341i!l UL$ = "": FOR I = 1 TO 80:U 

LS = UL$ + "_": NEXT 
350 TLS = "DISK TO /RAM PROGRAM 

MOVER" 
360 HOME : VTAB 1: HTAB 1: PRIN 

T ULS 
370 VTAB 3: HTAB C80 - LEN <TLS 

ll I 2: PRINT TLS 
380 VTAB 4: HTAB 1: PRINT UL$ 
390 RETURN 
41i!lli!l REM OPEN / ••• /PROGRAMS DIRE 

CTORY 
410 GOSUB 590: REM GET VOLUME L 

ABEL 
420 DRS = VLS + "PROGRAMS/" 
430 VTAB 6: HTAB 1: PRINT "Movi 

ng programs from ";DRS 
440 ONERR GOTO 480 
451i!l PRINT DS;"OPEN ";DRS;",TDIR 

460 POKE 216,0: REM NORMAL ERR 
470 GOTO 200 
481i!l POKE 216,li!l: REM NORMAL ERR 
491i!l 	 CALL - 3288: REM FIX STACK 
51i!l0 	 VTAB 8: HTAB 1: PRINT "The 

directory '/PROGRAMS/' is n 
ct on the diskette ";VLS 

510 	VTAB 10: HTAB 1: PRINT "Ins 
ert the proper diskette." 

520 	VTAB 12: HTAB 1: PRINT "Pre 
ss SPACE to continue. Pres 
s RETURN to stop." 

530 	GET CS: IF CS < > " " AND C 
S < > CHRS <13l THEN 530 

540 FOR I = 6 TO 12 STEP 2 
551i!l VTAB I: HTAB l: PRINT SPC< 

79); CHRS ( 13> 
561i!l 	 NEXT 
571i!l 	 IF CS = CHRS (13) THEN STOP 
581i!l 	 GOTO 400 
591i!l 	 REM GET VOLUME LABEL 
61i!l0 	 PRINT OS; "PREFIX I" 
610 	PRINT DS;"PREFIX" 
621i!l 	 INPUT VLS 
630 	PRINT DS 
641i!l 	 RETURN 
651i!l 	 REM CREATE /RAM/PROGRAMS/ 
660 VTAB 8: HTAB 1: PRINT "Movi 

ng programs to ":PF$ 
670 ONERR GOTO 821i!l 
680 PRINT DS;"OPEN ";PFS:",TDlR 

690 	PRINT DS;"READ ":PFS 
71i!lli!l 	 INPUT L1 S 
711i!l 	 INPUT L2$ 
721i!l 	 INPUT L3S 
730 	INPUT L4$: IF L4S = '"' THEN 

770 
740 TS= MID$ <L4$,2,15) 
751i!l NP= NP+ l:PNS<NPl =TS 
760 GOTO 730 
771i!l PRINT 0$;"CLOSE ":PF$ 
780 FOR I = 1 TO NP 
790 PRINT DS:"DELETE ":PF$;PN$( 

I l 
800 NEXT 
810 GOTO 210 
821i!l POKE 216,0: REM DIRECTORY N 

OT PRESENT 
831i!l CALL - 3288 : REM FIX STACK 
840 PRINT DS;"CREATE ";PFS 
851i!l GOTO 210 
860 REM MOVE PROGRAMS 
870 NP = 0: REM NUMBER OF PROGR 

AMS 

880 BC = 0: REM BLOCK COUNT 

890 PRINT DS;"READ ";DRS 

900 	INPUT LlS: REM DIRECTORY NA 

ME 
911i!l INPUT L2S: REM TITLE LINE 
921i!l INPUT L3S: REM BLANK LINE 
931i!l INPUT L4S: REM FILE ENTRY 
940 IF L4S = "" THEN 970 
950 	GOSUB 1000: REM SAVE PGM NA 

MES 
961i!l GOTO 930 
971i!l PRINT DS;"CLOSE" 
980 GOSUB 1161i!l: REM BUILD EXEC 

FILE 
990 RETURN 
lli!l00 REM SAVE PGM NAMES 
1011i!l IF MIDS <L4S,18,31 < > "BA 

S" THEN 1151i!l 
1li!l21i!l NP = NP + 1 
1031i!l IF NP > MP THEN 1150 
11i!l41i!l BC = BC + VAL C MIDS <L4S, 

23,6)) 
lli!l51i!l IF BC >RB THEN 1150 
lli!l61i!l TS= MIDS <L4S,2,15l 
1070 FOR K = 15 TO 1 STEP - 1 
lli!l81i!l IF MIDS <TS,K,ll < > " "T 

HEN 1 lli!lli!l 
lli!l91i!l NEXT 
1100 PNS<NPl = LEFTS (TS,Kl 

1110 IF PNS<NPl = PIS THEN SU 
1 

1121i!l VTAB 10: HTAB 1: PRINT SPC 
< 79l; CHRS <13l 

1130 VTAB 10: HTAB 1: PRINT "Co 
pying ";PNS<NPl;" ••• " 

1141i!l FOR K = 1 TO Sli!lli!l: NEXT 
1151i!l RETURN 
1160 REM BUILD EXEC FILE 
1170 V\AB lli!l: HTAB 1: PRINT SPC 

( 79l; CHRS C13> 
1181i!l VTAB 10: HTAB 1: PRINT "Bu 

ilding EXEC copy program 

1191i!l FLS = "TEMP.EXEC" 

121i!lli!l PRINT DS;"OPEN ";FLS 

1211i!l PRINT DS;"CLOSE ";FLS 

1221i!l PRINT DS;"DELETE ";FLS 

1230 PRINT DS;"OPEN ";FLS 

1241i!l PRINT DS;"WRITE ";FLS 

1250 FOR I = 1 TO NP 

1260 PRINT "L-OAD ";VLS; "PROGRAM 

S/";PNS<I> 
1270 PRINT "SAVE ";PFS;PNS<ll 
1281i!l NEXT 
1291i!l IF SU = 1 THEN PRINT "-";P 

FS;PIS 

1301i!l PRINT "PRINT:PRINT" 

1310 PRINT DS;"CLOSE" 

1320 RETURN 
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Commodore Disk Editor 


Examine or edit any sector on a disk 
with th is short, usefu l program for tile 
Commodore 64 and 1541 disk drive. 
Recommended for intermediate to ad­
vanced users. 

One of the best ways to learn about 
disk storage is to look at the actual 
contents of sectors on the disk. 
" Commodore Disk Editor" lets you 
do just that and even change the 
contents if you wish. Equipped with 
this tool, you can repair garbled 
disks, retrieve accidentally 
scratched files, as well as protect 
your programs against tampering by 
others. 

To make the most of Disk Edi­
tor, you'll need to know at least the 
basics of Commodore disk storage. 
Consult your 1541 User's Manual. 
Additional information also is avail­
able in various books and program­
ming guides. Even without 
advanced knowledge, however, you 
can perform some interesting tricks. 
A few examples are given below. 

To get started, type in the pro­
gram and save it. When r':1nning it 
for the first time, put an u111111portant 
disk in the drive. Making mistakes 
with a program like this can scram­
ble a disk and render it useless. Until 
you have gained some experience, 
practice on an unimportant disk. 
Make a backup copy of any impor­
tant disk before you try to alter it. 

Reading And Editing 
Blocks 
Disk Editor begins by prompting 
you to enter track and sector num­
bers of the block of data you want to 
examine. Commodore 1541 disks 
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have 35 tracks, and each track con­
tains a number of sectors. (The 
terms sector and block are often used 
interchangeably to describe a 256­
byte data area on the disk.) The 
available track and sector numbers 
are listed below. Tracks 1-17 each 
have 21 sectors, numbered 0-20, 
and so on. 

Tracks Sectors 

1-17 0-20 
18-24 0-18 
25-30 0-17 
31-35 0-16 

To choose a particular sector, 
you must enter two numbers sepa­
rated by a comma. The pr~gram 
does not let you enter nonexistent 
track or sector values, with the ex­
ception noted below. For example, 
enter 18,1 and press RETURN to 
examine track 18, sector 1 (this 
block holds the first part of the disk 
directory). Disk Editor reads that 
block from the disk and displays its 
contents at the top of the screen. 

Disk Editor displays the block 
using the upper-/lowercase charac­
ter mode. Thus, the values on the 
screen correspond to the numbers in 
your 64 User's Guide screen code 
table: A zero is displayed as an @ 
character, 13 as a lowercase m, and 
so on . 

The next prompt asks whether 
you want to edit the block displayed 
on the screen. Press Y to edit, or N to 
choose another sector. If you select 
Y, press the cursor keys to move the 
blinking cursor atop the character 
you want to change. Then type in 
the new character over the old one. 
For instance, if the first filename in 
your directory is DOG, you can 
change the name to BOG simply by 
typing SHIFT-B over the D. 

When your editing is complete, 

you again have two options. You 
can press RETURN to write the 
changed block back to the disk, or 
press the fl special function key to 
escape the editing mode without 
changing anything on the disk. In 
either case, you'll return to the first 
prompt, so you can read the same 
sector again to verify your changes 
or proceed to another sector. To exit 
the program, enter track 99, sector 
99 at the first prompt. These are the 
only nonexistent track and sector 
numbers that Disk Editor allows you 
to enter. 

Don't Boggle The BAM 
You've already seen how to change 
filenames by editing directory 
blocks. The disk name can be 
changed just as easily, by editing 
track 18, sector 0. Note that these 
names cannot be more than 16 char­
acters long. 

Sector 0 of track 18 contains the 
Block Availability Map, or BAM­
important information about the or­
ganization of programs on the disk. 
It 's very easy to damage files by 
improperly changing things in this 
sector. Until you're familiar with the 
BAM, aYoid changing anything in 
this sector other than the disk name. 

You may notice that a copy of 
the disk ID follows the disk name in 
the BAM. However, you cannot 
change the disk ID by changing this 
value in the BAM. (You can change 
the value of the ID shown in sector 
0, but this won't change the disk ID; 
there's no way to do that without 
reformatting the disk.) 

Hidden Programs 
Lots of tricks are possible with 
Disk Editor. Perhaps you'd like to 
conceal a program's name to make 
it difficult for others to find in the 



directory. Directory lists are dis­
played on the screen with the 
equivalent of PRINT, so it's easy to 
disrupt the list by inserting control 
characters in a filename. 

For instance, you might conceal 
the filename DOG by adding three 
delete characters after the name. 
The ASCII table in your 64 User's 
Guide tells you that a delete charac­
ter has a value of 20. This corre­
sponds to lowercase t in the screen 
code table, so you simply type three 
f's after DOG. Now the program 
appears as "" when you list the 
directory. But you can still load the 
program with the filename DOG* or 
DOG???. It can also be loaded with 
the line A$="DOG" + CHR$(20) 
+ CHR$(20) + CHR$(20): LOAD 
A$,8 . 

Most characters are easily en­
tered from the keyboard. To enter a 
reverse video character, press 
CTRL-9 before typing the character. 
Disable reverse video by pressing 
CTRL-0. 

Like many protection methods, 
of course, these simple tricks are 
only effective against people who 
know Jess than you do. It 's not very 
difficult to write a BASIC program 
that displays a directory without us­
ing PRINT statements. If your 
friends also are familiar with Disk 
Editor, your attempts at conceal­
ment will be utterly transparent. 
Nevertheless, such methods should 
be sufficient to deter casual users. 

As your knowledge grows, 
you'll find more practical uses for 
Disk Editor, such as changing the 
file type to prevent a program from 
being scratched. You can also copy 
blocks from one disk to another, 
store data directly in unused disk 
sectors, and restore damaged files to 
their original condition. 

Commodore Disk Editor 
Please refer to "COMPUTEl's Gulde to Typing In 
Programs" before entering this listing. 

10 REM BLOCK EDIT :rem 214 
20 FORX=0T026:READA:POKE820+X, 

A:NEXT :rem 28 
30 DATA 162,2,32,198,255,160,0 

,32,207 :rem 16 
40 DATA 255,153,0,4,169,1,153, 

0,216 :rem 170 
50 DATA 200,208,242,162,1,32,1 

98,255 :rem 228 
60 DATA 96 :rem 239 
70 PRINT"(CLR)(CYN)":POKE53281 

,0:POKE53280,9 :rem 2 

80 POKE 53272,23:PRINTCHR$(8) 
:rem 124 

90 OPEN l,0:0PEN15,8,15 
:rem 240 

100 GOSUB380 :rem 172 
110 INPUT"ENTER TRACK, SECTOR " 

;T,S : rem 227 
120 IFT=99THEN470 :rem 239 
130 IFT<lORS>200RT>35THEN100 

:rem 211 
140 IFT>l7ANDT<25ANDS>l8THEN10 

0 : rem 117 
150 IFT>24ANDT<31ANDS>l7THEN10 

0 : rem 112 
160 IFT>30ANDS>l6THEN100 

:rem 166 
170 OPEN 2,8,2,"#" :rem 81 
180 PRINT#l5,"Ul:"2;0;T;S 

:rem 153 
190 SYS820:CLOSE2:GOSUB420:GOS 

UB380 :rem 186 
200 	 INPUT"EDIT AND SAVE? (RVS) 

Y(OFFJES OR (RVS)N(OFF}O"; 
A$: ! FA$<> "Y"THEN100 

:rem 105 
220 POKE254,PEEK(l024):GOSUB38 

0:PRINT"(WHT)"; :rem 103 
230 	 PRINT"USE THE CURSOR TO TY 

PE OVER THE BLOCK. 
(2 SPACES)IF YOU MAKE A MI 
STAKE, DO "; :rem 160 

240 	 PRINT"NOT PRESS(5 SPACES)R 
ETURN. PRESS THE Fl FUNCTl 
ON KEY." :rem 85 

250 	 POKE781,0:POKE782,0:SYS655 
20 : rem 99 

260 POKE204,0:WAIT198,255:WAIT 
207,l:POKE1024,PEEK(254) 

:rem 100 
280 GETA$:IFPEEK(203)=0THEN280 

:rem 233 
290 IFA$=CHR$(13)THENWAIT207,l 

:POKE204,l:GOT0340 :rem 66 
300 IFA$=CHR$(133)THEN330 

:rem 114 
310 POKE205,3:WAIT207,l:PRINTA 

$; :GOT0260 : rem 144 
330 	CLOSEl:CLOSE15:0PEN15,8,15 

,"I0":CLOSE15:PRINT"(CLR) 
(2 DOWN)OK":GOSUB460:GOT07 
0 :rem 162 

340 OPEN2,8,2,"#":PRINT"(HOME) 
(14 DOWN)(RVS)SAVING TRACK 
"T"SECTOR"S" :rem 136 

350 	 FORX=0T0254:PRINT#2,CHR$(P 
EEK(l025+X)); :NEXT:PRINT# 2 
,CHR$(PEEK(l024));:rem 163 

360 PRINT#l5,"U2:"2;0;T;S:CLOS 
E2 : rem 124 

370 A$="":GOSUB420:GOT0100 
:rem 212 

380 PRINT"(HOME)(6 DOWN)" 
:rem 229 

390 	 PRINTCHR$(5);:FORX=0T039:P 
RINTCHR$(162);:NEXT:PRINTC 
HR$(159) :rem 254 

400 FORX=lT0100:PRINT" 
(5 SPACES)"; :NEXT :rem 52 

410 PRINT" (HOME) ( 7 DOWN)": RETU 
RN : rem 10 

420 INPUT#l5,A,B$,C,D :rem 141 
430 IF B$="0K"THEN RETURN 

:rem 182 
440 PRINTA;B$;C;D:POKE53281,9 

:rem 213 
450 FORX=lT02000:NEXT:POKE5328 

l,0:GOT0100 :rem 240 
460 	 FORX=lT02000:NEXT:RETURN 

:rem 63 
470 PRINT"OK":CLOSEl:PRIN1#15, 

"I 0" : CLOSE 15 : END : rem 71 @ 

THE AMAZING VOICE MASTER 

Three Exciting Products in One; 

• 	 Speiech lynlheelzer - Your Computer can talk to you In 
rour own •*•· 

• Word Recoanltlon - Make yoUJ compu1er rnpond to 
your spoken comm8ndt. 

• 	 Vole. Harp - A totall)' new mu"cal ln1uument lhel you 
ploy •nd <-by IMlmmlng. 

Based upon new technologies invented by COVOX. Per ­
formance is equal to other systems costing thousands of 
dollars more. One tow price buys lhe entire system. 

ONLY $89.95 ,.___ 

Avaltable rrom your dMI• or by mail Wh.,, ordet1ng by mAil, pt.... 
1nQUO. $4.00 ahlpplng and Nndlong ($10 00 lor l0telgn 0tdef1~ 

Coll (503) 342-1271 10< a.....,,_"""'"'"""""" onC1 .,...,..., 
•nbmabOt'I VlSA °'MC .cc~ FREE Dfoc:tiuni avallatN 

@ oowxiNc. 
67S-D Conser Slree1, Eusene, OR 97402 
Telex 70G017 (AV ALA.RM UOI 

maxell DISKS 
LIFETIME WARRANTY 

Think you're getting the best price 
on Maxell Diskettes? 
You're right . .. BUT ONLY IF .. . 

You 're buying from 
NORTH HILLS CORP. 

We will beat any nationally adver · 
tised price· or give you a 15 disk 
library case FREE' 

Call us last - TOLL FREE- for our 
best shol every time. 

1-800-328-3412 
Formatted and hard sectored disks in 
stock . 

Dealer 1nqumes mv11ed COO s end cnorg:e cords 
accepted All o rden stupped lrom stock w 11hin 24 
hours Why wa11 10 days lo be shipped? 

North Hills Corporation 
3564 Rolling View Dr 


While Bear Lake MN 55110 

MN Cell Collecl l-Ol2-770·04a5 

• ven11ab!e some product some quanliues 
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Lyco Computer Marketing & Consultants 

rtSI I SAVE ~:;,-;~: PRINTERS I rtSI 

AXION CARDCO EPSON MANNESMANN TALLY PANASONIC 

GP 550 AT (Atar2 ····· ....... 249 LOl . . 369 RX-80 ............. .. 225 ........ 255 1090 ...... ... 189 

GP 550 CD r ·6 ) .. ... 249 L03 .. 279 RX-80 FT · ....... ..... 279 ~C~1iic :· 549 1091 .... .. . 259 

GP 550 PC BM/ ..... . 239 FX100 , ......... .579 MTL-180L ........... .. ... 739 1092 .... : ....... 395 

GP 550 AP Af.P e) . ..... : .. . 279 JX 80 ........ . 529 1093 ...... 589
CITIZENGP 700 AT A ari) .. ..459 	 LO 1500 P. 1089 3151 .. ... 459MSP-10 329GP 700 AP Aplle) .. 459 	 LO 1500 S. 1149MSP·15 499Elite 5CD (C·64 . .329 	 Hl-80 Color Plolkr 399 NECMSP-20 .: . :: .479 

MSP·25 .. 649 NEC 8025 S699 Smith Corona 
BLUE CHIPS JUKI NEC 802 .. SJ59 Fasleal 80 . . 18900 

M1201 0.. 52 75 COMREX Juk1 6100 ........ 379 D100 . ...... 21900 
M12010C·64 S275 CR·ll·EC Comriter HE Parallel 359 RS 232 Serial Board .. 55 D200 ........ J99 00 

CR·ll·ES Commer II E Para llel .379 Tractor .. . 119 
CR-IV·C Co mer IV Parallel 689 Sheet Feeder 209 OKIDATA DJOO 51900c. ITOH 	 Okimate 10 179CR-IV·S Comnter IV Se11al 689 Juk1 6300 769 	 L 1000 ..... . JJ9 00 

Prowriter 851 0 AP .. 279 82A . . 295 
8510 BC2 .. 389 84 .. .645 
8510 BPl .. .. 319 Corona LEGEND 92 .. .349 
8510 SP . .. 379 LPJOO Laser P11n1e r 2699 880 . .219 93 .565 STARMICRONICS 
8510 SR .. .. 429 200361 Toner Canr1og e 89 1080 239 92 1magewr11er '.' . 425 ~G - 10 ... ....... ...... . 219 
851 0 SCP .. 459 	 249 G· 15 ....... . ...... 379 
1200 	 92 IBM Version .. . ....... 349 

8510 SCA .... 479 SD· 10 ....... .. .... . 339 

7500 AP .. .. .. 205 SD- 15 .... .. .. .. .... 445 
DIGITAL
7500 AP .. .. 245 * PRINTER 	 SR -10 ........ .. ... 489 

1550 p ... 449 DEVICES 	 SR-15 ....... ... 585 

1550 BCD .. 489 	 Power1ype . . ... 309INTERFACING *' 6K cr 1r 1e r Oulle1 9 75 A· 10·20·P ... .. 459 Gemini 10X . .. CALL 
F 10 40 PU or ADU .. 888 Gemini 15X . .. .. CALL 3 2 K pr1n1er t>u llPr 

FlO SSPU or ADU 1069 	 SB·10 .... .. CALL 

COMPUTER PRINTING IDISKETTES I IBM-PC 
CARE PAPER COM PATABLE 

SKC 
BIB 

DISK DRIVE 
CLEANER ........ .. . 512 75 

COMPUTER C.ARE KIT $19 75 

NORTRONICS 
DISK DRIVE 
CLEANER 

JOOO SHEETS 
FANFOLD .. 

1000 SHEETS 
FAN FOLD .. .... . S19 75 

1000SHEETLEnER ... S21 95 
200 SH EE TS LEITER . .. .SB 99 
150RAGSTATIONARY... $1 0 99 
MAILING LABELS P on 1 .. . S9 95 
14. 1 1 1000 

5 '1• " SKC-~~sd 01 

5 ''• " SKC·SSDD 
5'" ' SKC·DSDD 

10.99 
. 13.99 

15.99 

ELEPHANT 
180 11 10)

5,,.. SSSD .. . . 13.99 
5,,, .. SSDD. 15.99 
5·, " DSDD 19.99 

CORONA 
PPC 22A 
Portable 256K·Amoer 
PPC 22G 
Ponable 256·K·Green 
PPCXTA 

tgff1°~i~5162Ka~0~%~ 
Zenith 
Z· 150 

1F99 

. 1€99 

2899 
599 

Catt 

with software for FANFOLD MAXELL Leading Edge 
IBM·PC, Atari , Vic , 5 ' , " MD· l 

5 '•4 ' MD·2 
16 99 
23. 75 

PC Compatat>le Call 

OISK DRIVE CL EAN ER w •lh 

software tor IBM·PC Ala tt Vic 
INNOVATIVE CONCEPTS 
Fl ip·n·File 10 .... .... .. 3.50 

(B O• 10) 
*LEADING EDGE 

Aoote TL 

DISK CLEANER 
REF IL L . 

... S29 75 

.. .. $14 75 

Flip·n·File 15 .......... .. . 8.25 
Flip·n·File 25 Lock ......... 17.95 
Flip·n·File 50 . .. . . 17.25 
Fl ip·n-F1le 50 Lock . .22 .95 IBM-PC 

Nutshell ......... .. 69 .95 
EWP Basic . ...... .. 65 .00 

LEWP Merge Print.. .... 99 .00 
LE Spell Correction ... .. 169 .00 

CASSDRIVE CL EANER ... 59 95 
ME DIA BULKERASER . 54 6 5 

Fl1p·n-F1le Rom .. 17 25 
SOFT·WARE · auADRAM 

Ouad Jr Exp Chassis .519 .00 

NEC 
PC820 · Ponaoie 
NECB 1 64K Compuler 

. . S4 29 

Sysrem . . . S1049 
NECB2 128 K Compuler 

System .. . ......... S 799 
PCB ;>? 1 T,,ermal Pr1nler ... S 1J9 

PC8201 BK RA M Cnop .. S 99 
PC8 206 J2• RAM Cart .. . s 299 
PC 00 Mooem . .. .... S 65 
PC8801 MSDOS 

I DRIVES I 
MSD 

SD 1 Drive .. 229 
SD2 Dri ve .469 

INDUS 
GT Atari 219 
GT Atan 219 
GT Commodore 249 

.. 21 9 

•LOTUS 
Lotus 1·2·3 309.00 
Sympnony . 439.00 

•ASHTON-TA TE 
Framework 385.00 
d Ba se II. .289 00 
d Base Ill .. . 385.00 
d Base II upgrade 135 00 

• PARADISE 
5-Pak Multifunction ..... 179.00 
Modular Graphics ...... 289.00 

Ouad Jr Exp Memory 209 .00 
Quad Memory Jr . . 209.00 
Ouadcolor I 209.00 

*STB 
Super A10·64K 
Super R 10· 192K 
Super A 10·256K . 
Graphics Plus II ... 

.279.00 
399 00 

.449.00 

. 339.00 

*PARADISE 
Mul11· D•solav Card . . 335.00 

MOOular Graphics Card 315.00 

• 	 liiiiiiiiiiiii1 
I VISATO ORDER ln·stock item shipped w1th1n 24 hours ol order No deposit on CO D 

orders Free shipping on prepaid cash orders within !he Cont 1nen1al US 

( All TOLL FREE PA residents add sales tax APO, FPO. and International orders add S5 00o r 	\en d o rde r to 
plus 3~ lor D"ority mall ser'\/1ce Adver11sed prices show 4Clt;i discount 10 1 

l y CO Com put e, 
cas"l add 4 lor Master Card or Visa Personal checks require 4 weeks800-233-8760 Po Bo• soaa 	 clea rance before sh1pp1ng All items sub1ec1 to change w1thou1 nol•ce 

Jer~ey Sho re PA 1 7 7 40 For your protect ion , we check for stolen credit cards, 



ATARI BRODERBUND 

I 
000 XL Computer . .. CALL Bank St. Wri te"r 42.75 
1050 Drive........ ............ 169 The Prin t Shop .29 .95 
1O1O Recorder .... ......... 44 Serpent"s Star . .... 24.75 
1020 .... .... 55 
1025 ... . ..... ..... . 185 ~fee~~gker .......... ... ... ~ §§~
1027 239 

850 .................... ... .......... 109 


BUSINESS 

I 
SYNAPSE VISICALC . . ..... .. ... $159 75 

(ATARI) LETIER PERFE CT R .. . 59 00 
5ynfile .. ..... 34.95 

Syncalc...... . .....34.95 
 DATA PE RFEC T .. . ... . . S89 75 

Syncomm . .. 27.95 FILE MANAGER .... .. . S69 75 

Syntre nd... . .. 27 .95 HOME FILE MGR ... .. . S69 75 

I 
Synchron .. 27.95 

Synstock ... . ..27.95 


ADVENTURE 
SCARBOHOUGH 81?r~eD1sassembler ~§ §~ 

Net Worth .. 49.95 

~air~~~J'11asteriype ~: ~~ GRAPHIC TABLET 

I 
Mastertype"s Filer ... 24 .75 Super Sketch 32.95 

Koala Pad . 59 95 

SPINNAKER EASTERN HOUSE g~~;:,I~ r~~nao~~m l§ : §~ Monkey Wrencn 11800 2• 95 
Up for Grabs Room . . 19.95 Monkey Wrench 11800 XL 2• 95 

I CONTINENTAL
SSI Home Accoun tant. 44 .95 

Baseball . . .... 22.75 t985 Boo~ o Ata r. Sollwa1e t6 95 
Question ............. .... 26.75 

50 Mission Crush ......... 22.75 


I 
Broadsides .. 22 .75 ADVENTURE INTERNATIONAL 
Computer Ambush 34 75 8:~:aeb1ssamb l er ~H~ 

Trillium WICO 
Snadowkeeo S26 75 

I 
(JoystocksJ 

Fanrent1e11 4 51 S26 75 15-971 t. Bat Handle t 6 99 
Amaz on S26 75 50-2002 Super 3-way 19 99 

72.4545 Trac<ball 29 99 

MICROPOSE 

I F-15 Strike Eagle 22 75 

CONTINENTAL MICROBITS 
Home Accounta nt.. .... .44.75 MP? 1000 E fAtanl ~~ UU 
1985 Soo o1: of A1atr1Software 16 95 

I 
1'1PP 1 06~ IC-64 69 95 

SUBLOGIC HAYES 
Flight Simulator II ....32 75 Smartmodem 300 189 
Night Mission Pinball . t 8 75 

I 
Smartmoden t 200 459 
Smart moden t 200B 389 
M1cromodem l lE ... 249 
M1cromodem tOO 289 

PERSONAL 
PERIPHEIALS 179 

Supe1Sketch·Atari 32 95 ~~~1~0B~';R~1 75 

* LOWEST PRICES! * 
I 
I 

AMDEK 
300 Green 
300 Amber .. 
3t0 Amber IBM 
Color 300 Audio . 
Color 500 Composite 

I 

Color 600 .. ... 

Color 700 .. . 

Color 710 .. . 


PANASONIC 
OT t 300 AG 1 composite 

125 
t 39 
t55 
245 

.. 369 
. 429 
. 495 
.. 569 

. 329 

SAKATA 
SC· t OO Color 2 19 
STS 1 Stand 29 
SG 1000 Green 99 
SA l 000 Amber t 09 

PRINCETON GRAPHICS 
MAX -12 Amber 189 
HX· t2 RGB 475 
SA- 12 RGB 599 

Scarborough 
Songwriter . . . . . . . .. . ... . · S24 75 
P1c1urewrit . .. ..... . . ... . $24 .75 
Phi Beta F .... ... . ... ·. · . . $32.75 
Mastertype ..•.. . . . .. . · · · · $24.75 
Run I Money . .... ... .. ... $32 7 5 
Net Worth . ·· - ..• •.. ... .. . $5 4 75 

Microproae 
Solo Fhghl .. .. . .. . ... . . . . S22 7 5 

NATO ... . ......... . . . . . $22 75 

$p1!f tre . . . - .. . ... . . . .... S22 9 5 

F·15 Stroke . . . . . ... . ... . . S2275 

Air Rescue . . . ... . . .. .. . . .S22 75 


SSI 
Baseball . . .. · · · · · · · · · ·· · · S22 75 
OuesHon .. . · · · · · · · · · ... · S26 75 
Germany 1985 .. .. ... .. $32 75 
50 Missions .... . . ... . . .. s 21 75 

Spinnaker 
Alpha be• . . .•.•... . ...• . s 1B 75 

Story M achi ne ... .... . .. s 19 75 

Kids on Ke ys .. .. ... . . . .. s 1a 75 

G randma .• .• .. : .... .. . S 19 75 

Snooper Troop .... ... . S2 2 75 


Broderbund 
Bank SI W ri ter ... .. . . • ~4 2 75 
Bank SI Filer ... .... . . .• .S4 2 75 
Bank St M ader . . .. . . . .. $4 2 75 
Bank 51 Spell .. .... . . S42 75 
M~s ~ of Sun . . . .. ... . $24 95 
Print shop . .. .. . .. . . 32 95 
Lode Runner ..•....... $ 22 y:, 

Graphics Tablet 
Suoe rsket~ h . ... . .. .. . 549 9 b 
Ko1 a1a . •. .... . •... . S84 95 

COMMODORE 
Simon 's Basic ... .... 24 .75 
Assemble• 64 ..... ...... 34 .75 
Super Expander ........... 22.75 
Logo 64 ... .. .... 49.75 
Pilot 64 .... ....... 38.75 
Easy Cale ...... . .. 34 .75 
Easy Script. ................38.75 
C 64 Computer ..... ........ CALL 
C 1541 Disk Dr ive... ..... .. .. 195 
MPS 80t Printer ............ ..175 
C 1702 Monitor ....... . ... ... . 209 
C 1531 Datasette ....... 39 .75 
C 1660 Auto Modem ... 85 

SS1 
(C·64) 


Computer Baseball ......24.75 

Field of Fire ..........24 .75 

Computer Quarterback .24 .75 

Ouest ron . ..... 24 .75 

50 Mission Crush . 24 .75 


Scarborough 
Songwnler $24.75 

Pho Bela F . $ 29 .~S 

Mastertype $24.75 
Run I M oney $24.75 
Net Worth S4 9 95 

SUBLOGIC 
(C·64) 


Flight Simulator 11. ..... ...32.75 

Night Mission Pinball ....22 .75 


PERSONAL PERIPHERALS 
Super Sketch 64 . 32 .75 

Prin ter Ut ili ty 18.75 


KOALA 
(C-64) 


Koala Pad .....59.95 


Solo Flight. 22 .75 
NATO ... 22 75 
Spitfire Ace t 9.95 .-----: MODEMS :-----. 

TELE LEARNING 
CM-250 (C-64) ..... ... .. 65.00 

AP-250 (~ppl e) ......... .. 109.95 

IB·250 (fBM).... .. ...... . 109.95 


.CARDCO MOD·t (C·64J CALL 
NESTRIDGE (C -64) CALL 
MITEY MO iC-641 CALL 
1660 AUTO MODEM iC·64J 85 
COMPUSERVE 23 95 

MONITORS 

NEC 

JB· t 260 Green 

JB·120 t Green .. 

JC t 21 5 Color . 

JC t 2 16 RGB ... 

JC 1460 Color .. . .... .. 

JB· 1205 Amber . 


GORILLA 
12"' Green .. 
2 ·· Amber .. 

95 
135 
235 

375 


. 265 

t 39 


.. 78 


. 84 


I AMERICA'S MAIL ORDER HEADQUARTERS 

LYCO COMPUTER 
WORLD'S LEADER IN SALES & SERVICEI ---- ­

* SUPER SPECIAL! * 


ZENITH 
ZV l.1 t 22A Amber .84 
ZVM t 23G Green . . ... .75 
ZVM t 24 Amber IBM . t29 
ZVM t 31 Color .. .. . .. 275 
ZVM 133 RGB........ ... ... ...389 
ZVM 135 Composite .. ... ...449 
ZVM 136 Hi Res Color .. .. 589 

CARDCO 
C/01 Wrn e Now 29.95 
C/02 Wro te Now· 64 39.95 
D/Ot Mail Now · 64 .. 29.00 
D/04 Spell Now· 64 .... 29 .00 
D/02 Ut ility Desk 19.95 
CSD·1D1skDnve jnew1 . CALL I
MOD· t Modern (newJ .. CALL 
D/03 Tax Payer !new) .. 27 95 
Di07Calc Now/64 (new) 27.95 
0 /08 Super Pnnler Utili ty 
D/08 Super Printer I
Utilily 27.95 
CK/1 Numeric Key Pad . 34.95 
DCf t Data Cassette 3995 
CB/5 5 Slol 
Board C·64 54 00 
CR/ t Log ht Pen 29 75 I 
CE/ 1Cassene Interlace 2975 
CB/3 3 S101 
Board Vic-20 24 95 
CB/ 6 6 Slol 
Board V1c·20 65 00 I 

HES 
HES Games 84 . 22.95 
O mni Write r/ Spe ll . 34.95 
HES Mon 64 23.95 
M ic rosof t Mu lhpla n .. . 55.00 IType N Write t 9.95 
Turtle Graphics II .... 23.95 
Cell Defense . 22.95 
Paint Br ush 12.95 
Tr i M a th 22.95 
Graphics Basic 27.95 I
HES Ko l 29.95 
M1ll1ona1re 23.95 
64 Forth .. 24.95 
HES Wro ter 64 . ... 24.95 

Tlmeworka I
.nven1 ory $32 75 

Sales . $32 75 

Accts Rec $32 75 
Accts Rec $32 75 
G. Ledger $39.75 

Data Mgr . 
 . $14.75 I
Checkbook . $14 75 

Star Batlle 
 . $14 75 
Cave ol Word . St8 75 

. M1croproae
Solu Flight -52 2.75 I
NATO .52 2.75 
Spitfire .$19 95 
F·15 Strike -$22 75 
Air Rescue . $22 75 I 

I 
TAXAN 

210 Color RBG .. 249 
1t5 Green . 1 t9 
l t6 Amber ....... .. ... 125 
400 Color RGB 275 
4t0 Color RGB .339 I
420 Color IBM . . " .. 429 
t 21 Green IBM .. " 139 
t 22 Amber IBM 145 

X-TRON 
Comcolor I ComJll"1 11: Url.'.i:n 199 I 

TO ORDER 

CALL TOLL FREE 

800-233-8760 
 I

In PA 1 717·327·1824 

Lyco Computer 

P.O. Box 5088 


Jersey Shore, PA 17740 
---- I 




TI SuperFont 


A powerful feature of the TI-99/4A is 
its ability to redefine the character set. 
With "TI SuperFont," a comprehen­
sive character-definition program, you 
can harness this capability. Requires 
Extended BASIC and a joystick (printer 
optional). 

The character graphics capabilities 
of the TI-99 / 4A are well known. But 
to redefine a character on the TI by 
the usual means (see the TI User's 
Reference Guide, pages 11-76 to 11­
79), you must follow a tedious, multi­
step procedure. First, you plot the 
character in an 8 X 8 grid. Next, you 
convert each row of the grid into a 
two-digit hexadecimal number and 
then sequentially combine the num­
bers from each row to generate a 
pattern identifier, or coded represen­
tation of the character. Finally, you 
place this pattern identifier along 
with a chosen ASCII value for the 
character in a CALL CHAR state­
ment. Anyone who has repeatedly 
endured this process can attest to its 
drudgery. 

Fortunately, the process is easi­
ly computerized, and several char­
acter-definition programs have been 
written for the Tl. Until now, how­
ever, these programs have not taken 
full advantage of the Tl's capabili­
ties. With "TI SuperFont" (Program 
1), once-tedious character manipu­
lations can now be undertaken with 
ease. 

Sixteen Commands 
SuperFont, originally written for the 
Atari by Charles Brannon, first ap­
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peared in the January 1982 issue of 
COMPUTE! and featured 18 com­
mands for redefining characters. 
After using this outstanding pro­
gram on several occasions, I was 
convinced that TI users deserved a 
utility as versatile and convenient. 
That's how TI SuperFont was born. 

In converting SuperFont, a few 
commands with less value to the TI 
user were eliminated while certain 
more practical commands were 
added. As it turned out, the real 
challenge was to fit the program into 
a TI without memory expansion. 
The final version leaves only a hun­
dred or so bytes to spare. However, 
certain adjustments must be made if 
you are using a disk drive with the 
program. Before loading and run­
ning SuperFont, type CALL 
FILES(l). This will free up memory 
ordinarily reserved for additional 
disk file manipulation. 

TI SuperFont offers the follow­
ing 16 commands or modes: 

E EDIT N INPUT 
R RESTORE CH H RESTORE 

CHS ET 
F COPY w WRITE 

DATA 
M MIRROR v REVERSE 
A ROTATE c CLEAR 
I INSERT D DELETE 
L LOAD FONT s SAVE FONT 
p PRINT CH T PRINT 

CHS ET 

When the program is run, this 
command menu is displayed on the 
screen. Above it is an 8 X 8 grid 
which serves as a workspace for re­
defining each character. To the right 
of the grid, the current mode and, in 
some cases, a prompt will be dis­
played. Below this is printed the 
en tire TI character set (codes 
32- 143) with each subset (eight 
characters) denoted by a different 
background color. (If you find the 
colors annoying, remove the FOR­
NEXT loop in line 300.) 

Several commands require that 
you pick a character from the TI 
character set. In these instances, a 
box-shaped sprite (CHR$(143)) ap­
pears over the last character refer­
enced from the set (defaults to 
space). Position the sprite with the 
joystick over the desired character 
and press the fire button . Unless 
indicated otherwise, each command 
returns you to the EDIT mode upon 
completion. 

Now let's examine each com­
mand, beginning with EDIT. (The 
ALPHA-LOCK key should be up 
when making menu selections.) 

• EDIT is the basic editing com­
mand. After you press E, SuperFont 
requests you to choose a character 
from the character set. The character 
selected is copied into the grid and 
the box-shaped sprite appears. This 
is actually like a cursor, controlled 
with the joystick. Press the fire but­
ton to set a point (if a point is clear) 
or reset a point (if a point is already 
set). You can draw lines by holding 
?owi:i the button w~ile moving the 
joystick. When you re pleased with 



the appearance of the shape in the 
grid, press ENTER to redefine the 
character. (To completely redesign a 
character from scratch, use the 
CLEAR command, described below.) 
• INPUT lets you type in a pattern 
identifier and assign it to a particular 
character code. After selecting IN­
PUT, choose a character from the set 
with the joystick and then type in 
the hexadecimal code for the rede­
fined character. The hexadecimal 
code can be typed in upper- or 
lowercase (a routine at line 960 
automatically converts the code to 
uppercase). The INPUT command is 
handy when attempting to associate 
a pattern identifier with a CHR$ 
code in someone else's program. 
•RESTORE CH restores the current 
character to its original configura­
tion. This command is useful if 
you' ve mangled a character or 
changed the wrong one. 

•RESTORE CHSET restores the en­
tire character set to its initial 
appearance. 
• COPY copies a character to a sec­
ond location in the character set. 
SuperFont prompts you for the first 
character (the one to be moved) and 
the second character (the destina­
tion character) . This command is 
handy for arranging your custom­
ized characters to fit the various 
color codes. 
• WRITE DATA displays the pattern 
identifier for each selected character 
along with its ASCII value. Very 
handy when comparing characters 
or for providing a few character 
codes for another program. 
•MIRROR produces a mirror image 
of the current character in the grid . 
• REVERSE puts the current charac­
ter in the grid in reverse field: All 
dots become blanks, and all blanks 
become dots. 
• ROTATE turns the current charac­
ter 90 degrees clockwise. 
• CLEAR completely clears out the 
current character. For creating new 
characters from scratch. 
• INSERT places a row of blanks in 
the current character. Move the cur­
sor in the grid with the joystick to 
the row where you wish to insert the 
blanks and press ENTER. All rows 
below will scroll down and the bot­
tom row will be lost. 
•DELETE is the opposite of INSERT. 

Position the cursor on a row in the 
grid and press ENTER. The row will 
be eliminated and all other rows will 
scroll upward. DELETE and INSERT 
can be used with ROTATE to scroll 
characters left or right in the grid (of 
course, one row will be lost in both 
cases). 
• WAD FONT loads a previously 
SAVEd character set (a font) from 
tape or disk. SuperFont prompts you 
for the device and filename . Be sure 
to type this in the standard format 
(that is, CSl or DSKl.FILENAME). 
Again, capital letters need not be 
used. The routine that converts from 
lower- to uppercase takes care of 
this for you. If you're using tape, the 
screen will be restored after the tape 
system messages have been printed 
(the same occurs with SAVE FONT, 
discussed below). When ·loading is 
complete , a command prompt 
appears. 
•SAVE FONT saves to tape or disk 
(in a data file format) only those 
characters which have been altered 
since Super Font was run . Since each 
character code is saved as a separate 
record, a large set may take 30 min­
utes to save. As with LOAD FONT, 
you will be prompted for the device 
and filename. If you accidentally hit 
L (for LOAD FONT) or S from the 
main menu, simply press ENTER to 
abort the command when prompted 
for the device and filename. 

Once saved, character sets can 
be loaded into any program where 
they're needed (we'll consider this 
in greater detail shortly). As with 
LOAD FONT, a command prompt 
appears when the operation is 
complete. 
•PRINT CH prints the current char­
acter in an 8 X 8 grid along with its 
ASCII and pattern identifier codes, 
then returns you to the main menu. 
Be sure to modify line 1260 to corre­
spond to the specifications of your 
printer. 
• PRINT CHSET is the same as the 
previous command, except it prints 
every character which has been 
modified . 

The commands offered by Su­
perFont are versatile, but you may 
want to add others. Since the pro­
gram uses most of the Tl's memory, 
unless you have additional RAM 
you 'll have to substitute your own 
routine for an existing one. Fortu­
nately, the program is modular in 

Redes igning a character with "Tl 
SuperFont." 

structure. Just follow the branching 
IF statements from line 360 to 920 
for the current commands. If you do 
alter the program, test it thoroughly 
to make sure you still have plenty of 
memory left. 

Retrieving A Font Or 
Screen 
After you've saved a newly created 
character set, how do you go about 
recovering it for use in another pro­
gram? Program 2 shows how this is 
done. 

In line 130, the device and file­
name for the character set file is 
defined as B$ (the filename used 
here is FONT). If you store this file 
on tape rather than disk, line 130 
should read B$ = " CS 1 " . Lines 
140-160 load in the new character 
set and print it on the screen. Line 
170 sets up a delay so you can see 
that the character set has successful­
ly loaded. 

With SuperFont, you can per­
form many chores with ease. You 
can customize your character set 
(ever wished for true lowercase?), 
create graphics characters and ani­
mated figures (space creatures!), or 
just play around. The uses of this 
utility are endless. I'm sure you'll 
have as much fun discovering them 
as I have . 

Program 1 : Tl SuperFont 
10 DIM A$(111>,CS<1S>,NSC11 

2>,D<lS>,V<B,B>:: Lz32 
20 E•lS :: QS•"DEVICE.FILEN 

AME?" : : GOSUB 1240 : : G 
OTO 260 

30 F=lll :: GOSUB 4111 :: GOTO 
34111 

40 CALL HCHAR<S,14,L,16):: 
RETURN 
CALL HCHAR<3,17,L,7l:: CSiii 
ALL HCHAR ( 7, 17, L, 16 l : : R 
ET URN 

60 FOR 1=5 TO 7 :: CALL HCH 

June 1985 COMPUTE! 103 



AR<I,13,L,181:: NEXT I 380 GOSUB 70 .• Z=l 	 SUB 1220 .. GOSUB 40 .. 
: RETURN 390 CALL SPRITE<ttl,143,10,9 IF T=l THEN 710 

70 ZS=NS<W-Ll ,17>:: R•l •• C=2 •. CA 720 GOTO 590 
80 FOR I=0 TO 15 .. D<I>=AS LL GCHAR<R+l,C+l,Tl 730 IF M=99 THEN GOSUB 1200 

C <SEGS (ZS, I+l, 1)) -48 .. 400 CALL KEY<0,K,Sl:: IF <K . • Ds •RP Ts <" 0 '', 1 6 l : : C 
D <I> =D <I l + <D <I > >9 > a 7 =13>+<K=112>THEN ROW=R ALL CHARCW,DSl:: NS<W-L 

90 NEXT I •• J=0 .. FOR I=0 • • GOSUB 100 . . GOSUB 1 l=DS .. GOTO 590 
TO 7 :: DISPLAY AT<2+I, 180 •• IF K<>112 THEN 0 740 IF M= l05 THEN GOSUB 120 

1>1CS<D<J>>;:: DISPLAY A N Z GOTO 340,590 0 .. Z=2 : : GOTO 390 
T(2+I,5l:CS<D<J+lll;:: J 410 IF <K>13>THEN M=K •• GO 750 IF M=100 THEN GOSUB 120 
•J+2 •• NEXT I •• RETURN TO 360 0 •• Z=2 : : GOTO 390 

100 CALL DELSPRITE<#ll:: DI 420 CALL JOYST<l,X,Yl:: IF 760 IF M<>119 THEN 820 
SPLAY AT<5,15l:"WAIT" ABS<X>+ABS<Y>=8 THEN 42 770 T=l •• GOSUB 1200 .. GO 

110 FOR R=l TO 8 •• FOR C=l 0 SUB 980 .• IF F= 1 THEN 
TO 8 430 CALL KEY<l,KK,S>:: IF < F•0 :: GOTO 810 ELSE GO 

120 	 IF M=109 THEN CALL GCHA KK<>l8la<ABS<X>+ABS(Y)c SUB 70 
R (R+l, 11-C, Hl:: GOTO 15 0>THEN 400 780 DISPLAY ATC7, 16l: "CHAR= 
0 440 OK=0 . . IF ABS< X l +ABS ( Y ";W .. DISPLAY AT<9,lll

130 	 IF M=97 THEN CALL GCHAR l=4 THEN OK=l :Ns<W-Ll 
(10-C,R+2,Hl:: GOTO 150 450 C=C-<X=4>+<X=-4>:: R=R­ 790 DS="AGAIN<Y!Nl ?" .. GO 

140 CALL GCHAR<R+1,2+C,Hl <Y•-4)+(Y=4> SUB 1220 
150 V<R,Cl=H-141 .. NEXT C 460 C=C-<C=l>S8+(C•10la8 .. 800 CALL HCHAR(9,11,L,18l::

.• NEXT R R=R-<R=0>a8+<R•9>a8 IF T=l THEN GOSUB 40 
160 HS•"0123456789ABCDEF" : 470 CALL LOCATE<4t1,8SR+l,8a GOTO 770 

IF M=118 THEN HS="FED C+ll 	 810 GOSUB 60 •• GOTO 340 
CBA9876543210" 480 IF <KK=lB>a<OK=0lTHEN C 820 IF M<>108 THEN 860 


170 ZS="" •• FOR R=l TO 8 : ALL GCHAR<R+1,C+1,Tl:: 
 830 	 GOSUB 1200 
LO=V<R,5Ja8+V<R,6la4+ T=283-T 840 GOSUB 940 •. OPEN !tl:Ds 

V<R,7Ja2+V<R,8l+1 490 IF <OK=l>a<KK<>18lTHEN ,INTERNAL,INPUT ,FIXED
180 HI=V<R,l)S8+V<R,2la4+V< CALL GCHAR<R+1,C+l,Tl 850 INPUT ttl:T,NS<Tl:: IF T 

R,3la2+V<R,4l+1 500 CALL HCHAR(R+l,C+l,T>:: <> 112 THEN CALL CHAR<T+ 
190 ZS•ZS&SEGS<HS,HI,l>&SEG CALL SOUND<-1,294,31:: L,Ns(Tll:: GOTO 850 ELS 

S<HS,L0,1>:: NEXT R GOTO 400 E CLOSE !tl .. GOSUB 60 
200 	 IF <M<>100>•<M<>105lTHE 510 IF M<>110 THEN 570 •. IF ASC<OSl=67 THEN 3 

N 240 	 520 Tal •• GOSUB 1200 .. GO 00 ELSE 340 
210 	 IF M<>100 THEN 230 SUB 980 : 1 IF F=l THEN 860 	 IF M<>115 THEN 910 
220 	 ZS=SEGS<ZS,1,ROWa2-2l&S 30 870 GOSUB 1200 .• GOSUB 94~ 

EGS(ZS,ROWa2+1, 14l&"00" 530 DISPLAY AT<5,12l:"CHAR 880 OPEN !tl:DS,INTERNAL,OUT 
:: GOTO 240 HEX CODE?" .• ACCEPT AT PUT,FIXED •. FOR I=L TO 

230 ZS•SEGS(ZS,1,ROWa2-2l&" (6,lllSIZE(l6lBEEP:DS 143 
LEN<Ds><>16 500"&SEGS<ZS,ROWa2-1,16- IF THEN 890 IF NS<I-Ll<>ASCI-LlTHEN 

ROWa2l 30 PRINT !tl:I-L,Ns<I-Ll
240 CALL CHAR<W,ZSl:: NS<W­ 540 GOSUB 60 :: GOSUB 960 900 NEXT I •. T=112 .. F$=" 

L)cZS :: IF <M=100l+<M= 550 NS<W-Ll=ZS •• GOSUB 80 " •. PRINT 4t1:T,FS .. C 
105lTHEN GOSUB 70 •• CALL CHAR<W,ZSl LOSE tt 1 • . GO SUB 60 .. 

560 GOSUB 40 :: GOTO 590250 GOSUB 40 •• RETLRN IF ASC<DSl=67 THEN 300 
260 FS•"0000000100100011010 570 IF M<>114 THEN 600 ELSE 340 

580 GOSUB 1200 .. CALL CHAR00101011001111000100110 910 IF M=l 12 THEN H=1 .• GO 
1010111100110111101111" CW,AS(W-Lll:: NS<W-Ll=A SUB 1260 

s <W-Ll270 	FOR I=0 TO 15 .. ZS=SEG 920 IF M=l16 THEN H=0 •• GO 
s <F S , I a4 + 1 , 4 > : : D S = '"' 590 Z•l •• GOSUB 40 .. GOSU SUB 1260 

280 	 FOR J=l TO 4 .. T=VAL<S B 70 :1 M•101 :1 GOSUB 930 GOTO 340 
EGS<ZS,J,1))+141 .. OS= 118" : : CALL HCHAR < 3, 1 7 940 DISPLAY AT<5,13l:Q$ .• 
OS&CHRS<T>:: NEXT J .. ,69l:1 CALL SOUND(50,88 ACCEPT AT ( 6, 14) : OS .. 
CS<I>=DS •• NEXT I 0,3l:: GOTO 390 F OS="" THEN GOSUB 60 

290 	 CALL CHAR<141,"",142,RP 600 IF · M<>104 THEN 620 GOTO 340 ELSE GOSUB 9 
TS<"F",16l,143,"FF81818 61" GOSUB 120" .• FOR l•L T 60 
1818181FF"l:: FOR 1=141 0 143 :: CALL CHAR<I,As 950 RETURN 

TO 143 :: CALL CHARPAT <I-L>l:: NS<I-Ll•AS<I-L 960 ZS="" •• FOR l=l TO LEN 
<I,AS<I-Lll:: NS<l-Ll=A l:: NEXT I •. GOTO 590 <DSl:: FS=SEGS(DS,I,ll: 
S<I-Ll:: NEXT I 620 IF M<>1"2 THEN 670 IF <ASC<F$l)96lS<ASC< 

300 	CALL DELSPRITE(#ll:: CA 63" GOSUB 12"" FSl<123lTHEN FS=CHRS<AS 
LL CLEAR •. FOR I=2 TO 64" DISPLAY AT<5,15l:"1ST C C<FSl-Ll 
14 .• CALL COLOR<I,2.I+ HAR?" : 1 GOSUB 980 .• I 970 ZS=ZS&FS .. NEXT I .. D 
2l:: NEXT I F F•l THEN 3" ELSE TMzW S=ZS .. RETURN 

310 	FOR l=L TO 143 .. PRINT 650 .GOSUB 7" 1: DISPLAY AT( 980 CALL SPRITE<lll,143,10,B 
CHRS<ll;:: NEXT I .. D 5,15l:"2NO CHAR?":: GO Ra8+1,BC•8+J> 

!SPLAY AT<l,ll):"SUPERF SUB 980 •. IF F=l THEN 990 CALL JOYST<l,X,Yl:: IF 
ONT" .. GOSUB 1100 30 ELSE CALL DELSPRITE< ABS<Xl+ABS<Yl=8 THEN 99 

320 	FOR R=l TO 8 •• CALL HC *1) 	 0 
HAR<R+l,3, 141,8>:: NEXT 660 CALL CHARPAT<TM,ZSl:: C 1000 BC=BC-<X=4l+<X=-4l:: W 

R ALL CHAR<W,ZSl:: Ns<W-L =W-<X=4l+<X=-4)
330 BR=20 •• BC=2 •. W=L l •ZS •. GOTO 590 1010 BR=BR-<Y=-4l+<Y=4l:: W 
340 CALL SOUND<100,800,2l:: 670 IF M=109 THEN GOSUB 120 •W-<Y=-4l*28+<Y=4lt28 

DISPLAY AT<3,15l:"MODE 0 :: GOSUB 100 :: GOTO 1020 IF BC<2 THEN BC=29 .. 
?" 590 BR=BR-1 

350 CALL KEY (0, M, Sl:: IF S= 680 IF M=118 THEN GOSUB 120 1030 IF BC >29 THEN BC=2 •. 
0 THEN 350 0 : : GOSUB 1 00 . . GOTO BR=BR+l 

360 IF M<>101 THEN 510 590 1040 IF BR<20 THEN BR=23 .. 
370 T=l •• GOSUB 1200 .. GO 690 IF M<>97 THEN 730 W"'W+l12 

SUB 980 •• IF <F=l>a<K< 700 GOSUB 1200 1050 IF BR>23 THEN BR=20 .. 
>112lTHEN 30 ELSE IF K= 710 GOSUB 100 .• GOSUB 70: W=W-112 
112 THEN M=K •• GOSUB 4 GOSUB 1 180 • . T,.0 •• 1060 CALL KEY<l,KK,ST):: CA 
0 •. GOTO 910 DS="AGAIN (Y/Nl?" .• GO LL KEY<0,K,Sl 
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1070 IF S <> 0 THEN F=1 .. IF •B+1,C•8+1l:: RETURN "CHRS # - "&"<"&STRSCW 
M=111 THEN RETURN ELS 1200 GOSUB 50 •. CALL HCHAR l &">"I 

E CALL DELSPRITE<#ll:: 13,17,M-Ll:: IF T=1 TH 1320 PRINT #1:TABC30l;:: FO 

1080 

1090 
1100 

1110 

1120 

1130 

1140 

RETURN 
IF KK=18 THEN CALL SOU 
ND<10,110,2l:: GOSUB 4 
0 .. CALL DELSPRITE<#1 
>·· RETURN 
GOTO 980 
DISPLAY AT<11,1l:"E ED 
IT";TAB<14l;"N INPUT" 
DISPLAY AT<12,1l:"R RE 
STORE CH";TABC14l;"H R 
ESTORE CHSET" 
DISPLAY ATC13,1l:"F CO 
PY";TABC14l;"W WRITE D 
ATA" 
DISPLAY ATC14,1l:"M MI 
RROR";TABC14l;"V REVER 
SE" 
DISPLAY ATC15,1l:"A RO 
TATE";TAB<14l;"C CLEAR 

1210 
1220 

1230 
1240 

1250 

EN DISPLAY AT 15, 15l: "P 
ICK A CHAR" .. T=0 
RETURN 
DISPLAY AT<5, 15> :DS .. 

ACCEPT ATCS,27lBEEP V 
ALIDATE<"yn"lSIZEC1l:Z 
S •. IF ZS="y" THEN T= 
1 
RETURN 
CALL CLEAR •• CALL SCR 
EEN<El:: DISPLAY ATC12 
,7l:"LOADING CHARPATS" 
.. FOR 1=127 TO 140 : 

: CALL CHAR< I, "" l : : NE 
XT I 
FOR I=L TO 140 .. CALL 

CHARPATCl,ASCI-Lll:: 
NS<I-Ll=AS<I-Ll:: NEXT 

I : : RETURN 

R C•3 TO 10 •• CALL GC 
HARCR,C,Xl:: IF X=141 
THEN X=45 ELSE X=88 

1330 PRINT #l:CHRSCXl;:: NE 
XT C : : IF R=S THEN PR 
INT #1:TAeC47l;"HEX CO 
DE - "&"<"&NSCW-Ll&">" 

1340 NEXT R •. PRINT #1 .. 
PRINT #1 .• IF H=1 THE 
N 1360 

1350 NEXT T 
1360 CLOSE #1 .. F=0 •• H=0 

•• E=15 :: W=T M .. CA 
LL SCREEN<El:: RETURN 

Program 2: Character Set 
1150 DI SPLAY AT< 16, 1 l : "I IN 

SERT";TABC14l;"D DELET 

1260 DISPLAY AT<3,15l:"PRIN 
T" :: OPEN #1:"RS232/2 
.BA•9600.DA=8.PA = N" 

Loader 
100 !GAMF.: 

E" 1270 TM=W • • IF H= 1 THEN 13 110 'GET REDEFINED CHARS 
1160 DISPLAY ATC17,1l:"L LO 00 120 CALL CLEAR 

AD FONT";TAB<14l;"S SA 1280 FOR T=L TO 143 .. IF N 130 BS="DSKl.FONT" 
VE FONT" SCT-L><>ASCT-LlTHEN W= 140 OPEN #1:8$, INTERNAL, !NP 

1170 DISPLAY ATC18, 1l: "P PR T ELSE 1350 UT ,FIXED 
INT CH";TAB<14 1; "T PR! 1290 E•E+l •• E£<E=17l*14+E 150 INPUT #l:F,NEWA$ .. IF 
NT CHSET" .. RETURN :: CALL SCREEN<El F<>112 THEN CALL CHAR<F 

1180 FOR 1 ~ 0 TO 5 STEP 2 •• 1300 IF «F=1 l * CH=1 ll + <H=0l +32,NEWA$l:: PRINT CHRS 
CALL HCHAR<7,17+I,Wl: THEN GOSUB 70 .. GOSUB CF+32 l ; : : GOTO 150 

: NEXT I .. RETURN 1180 160 CLOSE #1 
119~ R=20 

CALL 
.. C=2 .. W=L .. 
SPRITEC#1,143,2,R 

1310 FOR R=2 TO 9 •• IF R=S 
THEN PRINT #1:TABC5l; 

170 FOR 
T 

T=l TO 1000 .. NEXT
© 
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Here's a magazine that's just for you . A magazine that 

has been published every month since Feb . 1984. filled 
with nothing but information for TI99 / 4A users . 

MICROpendium is our name and the Tl99 / 4A is our 
game. Each edition includes comprehensive reviews or 
hardware and software. articles about programming. 
programs. page arter page or progra mming hints . arti ­
cles about new products , features a bout how to get the 
most out or the hardwa re a nd software you a lready own. 
a nd much more . Our focus is simple . If it has to do with 
the TI99/4A. you ' ll read a bout it in MICROpendium . In 
most cases. you'll read about it in MICROpendium 
months before it appears anywhere else. We 've pub· 
lished articles about the new 99/4A upgrade computer. 
the ZSOA and CP/M cards. the 80-column ca rd . the proof­
reading progra m for Tl Writer . a nd more . We also offer 
a Freeware page or software that can be yours [or the 
asking. including file updates for Tl Writer a nd 
Multiplan. 

All this can be yours for $15 a year. $18.50 if you want 
delivery by first class mail , which we recommend . In 
Canada the price is $18.50 U.S . funds . 

Give us a try . You may cancel at any time and we will 
refund the balance or your subscription . Send check or 
money order to: MICROpendium, P.O. Box 1343, Round 
Rock, TX78680. 

June 1985 COMPUTE! 105 

http:durat.on


Apple ProDOS Variable Lister 

Poul F. Stuever 

This fast machine language utility 
takes the pain out of deb ugging BASIC 
programs by listing the current value 
of every program variable. You can 
also make a hardcopy of the variable 
list. ProDOS is required. 

How many times have you run a 
program, only to get a message like 
OVERFLOW ERROR IN 240, or 
worse yet, BAD SUBSCRIPT ER­
ROR IN 240? When you list the line 
in question, it may look something 
like this: 

240 AS(X +XZ,2 • (B I 4 = c + 1),B I 4) 
= STRS (Z) 
To locate the error, you'll need 

to type PRINT X, followed by 
PRINT XZ and so on, to find the 
current value of each variable. This 
is a slow, tedious way to debug a 
program, especially when you find 
that some of these variables were 
defined with other formulas. 

"Apple Variable Lister" takes 
the drudgery out of such debugging 
tasks by quickly listing the current 
value of every variable in your pro­
gram. The program is written in ma­
chine language and works on any 
Apple II series computer with 
Pro DOS. 

You can use this utility even if 
you don't understand machine lan­
~uage: The BASIC loader program 
listed below creates the machine 
language and saves it on your disk. 
Type in the loader, and save a copy 
before you run it in case you made a 
typing error. The program has a 
checksum to catch errors and identi­
fy any lines that have mistakes. If no 
errors are found, it prints OK and 
saves the utility with the filename 
VAR.LIST on your disk as a binary 
file . 

Once this is done, you're ready 
to use the lister. Enter BLOAD VAR. 
LIST to load it into memory, fol­
lowed by HIMEM: 31000 to set the 
top of memo~y. You will ordinarily 
want to do. this at the beginning of a 
programming session . To list your 
variables, simply type CALL 32000 
and press RETURN. The same com­
mand can run the routine from with­

in a BASIC program. To make a 
hardcopy of the variable list, enter 
PR# l before calling the routine. 

A Chronological List 
Variable Lister displays your pro­
gram's arrays first, followed by 
floating point, string, and integer 
variables. The variables are dis­
played in chronological order (the 
order they are used in the program), 
not alphabetically. Although Apple­
soft BASIC allows arrays with up to 
88 dimensions and as many ele­
ments per dimension as available 
memory will allow, Variable Lister 
is more restrictive. For this program, 
arrays are limited to three dimen­
sions and a maximum of 254 ele­
ments per dimension . Attempting to 
list a larger array-for example, the 
one created by DIM A$(500)­
crashes the utility. 

Note that Variable Lister cannot 
display a variable until it has actual­
ly been used in the program. For 
instance, consider the following 
line: 

10 A$ = "YES":IF A$ = "NO" THEN 
BS = "OK" 
Since the IF condition can never 

be satisfied, B$ will not appear on 
the variable list unless the program 
uses it elsewhere. This is no problem 
when debugging, since you're inter­
ested only in variables that were 
used up to the time the program 
crashed. However, to make a com­
plete variable list for permanent 
documentation, you'll need to run 
your program until you know that 
every variable has been used. 

Apple Variable Lister 
100 HOME : PRINT "CREATING VAR. 

LIST": HIMEM: 31000 
110 X = 32000:TC = 0: PRINT 
120 Z = 0: FOR A = 0 TO 9 
130 READ P: POKE X,P:Z = z + p 
140 X = X + 1: IF X > 32601 THE 

N 200 
150 NEXT A:TC = TC + Z 
160 READ A: IF A = Z THEN 120 
170 PRINT "ERROR IN DATA " 
180 PRINT "CHECK LINE# ";X.- 3 

1010: STOP 
190 
200 IF TC = 85238 THEN PRINT "0 

K": PRINT CHRS (4l;"BSAVE 
VAR.LIST,AS7D00,L601": END 

210 PRINT "ERROR IN DATA " 
220 PRINT "MISSING A LINE": STD 

p 
1000 	DATA 032, 127, 125, 169, 0 

00, 133, 004, 032, 017, 12 
5, 764 

1010 	DATA 230, 004, 032, 017, 1 
25, 230, 004, 169, 141, 03 
2, 984 

1020 	DATA 237, 253, 165, 106, 1 
33, 236, 165, 105, 208, 00 
9, 1617 

1030 	DATA 169, 007, 024, 101, 2 
35, 144, 002, 230, 236, 13 
3, 1281 

1040 	DATA 235, 165, 236, 197, 1 
08, 144, 009, 240, 001, 09 
6, 1431 

1050 	DATA 165, 235, 197, 107, 1 
76, 249, 032, 251, 126, 22 
0, 1766 

1060 	DATA 004, 208, 223, 032, 0 
19, 127, 160, 002, 166, 00 
4, 945 

1070 	DATA 240 , 029, 202, 240, 0 
13, 169, 165, 032, 237, 25 
3, 1580 

1080 	DATA 032, 072, 249, 032, 2 
28, 126, 208, 198, 169, 16 
4, 1478 

1090 	DATA 032, 237, 253, 032, 1 
73, 126, 032, 188, 126, 20 
8, 1407 

1100 	DATA 185, 032, 072, 249, 1 
64, 236, 165, 235, 024, 10 
5, 1467 

1110 	DATA 002, 144, 001, 200, 0 
32, 249, 234, 032, 046, 23 
7, 1177 

1120 	DATA 169, 141, 032, 237, 2 
53, 208, 159, 169, 000, 13 
3, 1501 

1130 	DATA 004, 032, 141, 125, 2 
30, 004, 032, 141, 125, 23 
0, 1064 

1140 	DATA 004, 169, 141, 032, 2 
37, 253, 165, 107, 133, 23 
5, 1476 

1150 	DATA 165, 108, 208, 011, 1 
65, 237' 024, 101, 235, 13 
3, 1387 

1160 DATA 235, 165, 238, 101, 2 
.36, 133, 236, 197, 110, 24 
0, 1891 

1170 	DATA 003, 144, 007, 096, 1 
65, 235, 197, 109, 176, 24 
9, 1381 

1180 	DATA 160, 003, 177, 235, 1 
33, 238, 136, 177' 235, 13 
3, 1627 

1190 	DATA 237, 032, 251, 126, 2 
28, 004, 208, 212, 132, 25 
2, 1682 

1200 	DATA 132, 251, 132, 250, 1 
60, 004, 177, 235, J 70, 20 
0, 1711 

1210 	DATA 200, 177, 235, 149, 2 
49, 202, 208, 247, 134, 25 
5, 2056 

1220 	DATA 134, 254, 134, 253, 1 
52, 056, 101, 235, 133 23 
5, 1687 ' 
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1230 	DATA 169, 000, 101, 236, 1 1360 DATA 032, 237, 253, 032, 1 1490 DATA 235, 133, 159, 162, 1 
33, 236, 032, 019, 127, 16 27, 126, 160, 000, 032, 22 44, 024, 032, 155, 235, 03 
6, 1219 8, 1227 2, 1311 

1240 	DATA 004, 208, 005, 032, 0 1370 DATA 126, 024, 165, 235, 1500 DATA 046, 237, 169, 141, 0 
44, 126, 208, 011, 202, 20 05, 002, 144, 002, 230, 23 76, 237, 253, 162, 000, 16 
8, Ul48 6, 1269 0, 1481 

1250 DATA 
208, 

005, 032, 074, 126, 
003, 032, 102, 126, 1 

1380 DATA 133, 
68, 032, 

235, 096, 169, 1 
237, 253, 165, 25 

1510 DATA 001, 177, 235, 016, 0 
01, 232, 009, 128, 133, 00 

64, 872 
1260 DATA 253, 166, 254, 165, 2 

55, 200, 196, 250, 144, 01 

3, 1741 
1390 DATA 032, 

51, 240, 
034, 127, 165, 2 

024, 169, 172, 03 

1, 933 
1520 DATA 136, 177, 235, 016, 0 

01, 232, 009, 128, 133, 00 
6, 1899 

1270 DATA 160, 000, 232, 228, 2 
2, 1246 

1400 DATA 237, 253, 165, 254, 0 
0, 1067 

1530 DATA 096, 165, 000, 032, 2 
51, 144, 009, 162, 000, 02 32, 034, 127, 165, 252, 24 37, 253, 165, 001' 032, 23 
4, 1210 0, 1759 7, 1218 

1280 DATA 105, 001, 197, 252, I 
76, 009, 132, 253, 134, 25 

1410 DATA 010, 
37, 253, 

169, 172, 032, 2 
165, 255, 032, 03 

1540 DATA 253, 165, 241, 076, 1 
68, 252, 160, 000, 162, 00 

4, 1513 4, 1359 0, 1477 
1290 DATA 133, 255, 076, 236, 1 1420 DATA 127, 169, 169, 032, 2 1551i1 DATA 201,. 100, 144, 012, 1 

25, 165, 236, 076, 167, 12 37, 253, 076, 072, 249, 17 60, 176, 162, 176, 200, 05 
5, 1594 7, 1561 6, 1387 

1300 DATA 032, 127, 126, 165, 2 1430 DATA 235, 133, 142, 200, 1 1560 DATA 233, 100, 201, 100, 1 
35, 164, 236, 032, 249, 23 77, 235, 133, 002, 200, 17 76, 248, 201, 010, 144, 01 
4, 1600 7, 1634 0, 1423 

1310 DATA 032, 046, 237, 169, 1 1440 DATA 235, 133, 003, 096, 0 1570 DATA 162, 176, 232, 056, 2 
41, 032, 237, 253, 024, 16 32, 072, 249, 169, 162, 03 33, 010, 201, 010, 176, 24 
9, 1340 2, 1183 8, 1504 

1320 DATA 005, 101, 235, 144, 0 1450 DATA 237, 253, 166, 142, 2 1580 DATA 009, 176, 072, 138, 0 
02, 230, 236, 133, 235, 09 40, 018, 160, 000, 177, 00 72, 152, 240, 003, 032, 23 
6, 1417 2, 1395 7, 1131 

1330 DATA 169, 164, 032, 237, 2 146lil DATA 009, 128, 032, 237, 2 1590 DATA 253, 104, 240, 003, 0 
53, lil32, 127, 126, 160, 00 53, 165, 241, 032, 168, 25 32, 237, 253, 104, 076, 23 
0, 1300 2, 1517 7, 1539 

1340 DATA 032, 173, 126, 152, 0 
56, 101, 235, 133, 235, 16 

1470 DATA 200, 
69, 162, 

202, 208, 240, 1 
032, 237, 253, 16 

1600 DATA 253, 000, 000, 000, 0 
00, 000, 000, 000, 000, 00 

9, 1412 
1350 DATA 000, 11211 ' 236, 133, 2 

36, 076, 191, 126, 169, 16 
5, 1433 

9, 1872 
148lil DATA 141, 

77, 235, 
7, 1787 

076, 237, 253, 1 
133, 158, 200, 17 

0, 253 
1610 DATA 000, 000, 000, 000, 

000, 000, 
00, 0 

000' 000' 000, 0 

© 

Educational Software 
That Works: 

Math Blaster! 
Word Attack! 

Now Available For 

ATARI 

The Davidson 
Best Seller Tradition. 

Davidson & Associates, Inc. 
6069 Groveoak Place #12 
Rancho Palos Verdes, CA 90274 

(213) 373-0971, ( 800 ) 556-6141 Outside Califorrua 

Professional ~ 
Handicapping ~ .,_________________________________Systems &,, .!br;/e&.rcH'· cJOae& 

GLD. Thoroughbred "Gold" Edition™ 

A ''Full' ' realured lt"ol'Ol~tJed iY\alysisdesqita r011~ prottSSIO'lal and serlClJS 

no~ce $159.95 com~"' 


EGLD. Enhanced "Gold" Edlllon™ 

··Gold '' Ed1tm 'Mll'I com~ete Mast~ Be!!Ot'TM system ll!CQratecJ OfltO tilt same 

dis~ . This JXJW'rful progam ....,u trans!e1 all norses aro sc0tes 10 ine be! analysis 

'Min a " sinole lceysU()O(e •· tM.isw BtttcrTM 1rr:tooea1 $199.95 com~eie 


GLTD. limiled "Gold"™ 

Enables Profeuional Hlndicapprrs to won soeohc \lalues 10 lhe rac1no var· 

1al>les " !hey" reel a1e mPort.int Cfra1e prooriWTI wt!Qflt based on a particuliJ 

track and lire tune 11101 mulmum wtn petcentao' fl'n p1o01am is deslOOtd 

!or " ease ol use" The user neeas na Pf0Qr1nunlno ·uperlenu. 


(cont~ns ln1eg1m-o Bettor™> $299.95 comi:tm 

GD. Gold Dog Analysis™ 

me only p-oles.sional 009 runocapprr on Int rnarkel . inch.Ides 

tJ Spe.O 4J Post Last 71 Run~"') St~t 
21 Post Tooay 
J) Kennel 

5l Olst•nc:e 
61 Condition 

8J Y/oiflt 
9) All new internil weghhn9 

tOJ NEW das• rocat0< 
II \'OU are near a oreyl"-OuM trac...~ . you un·t a.flcrd rot 10 use tr.s PfOQ11!Tl 
$149.95 com~"' l.,tn •mooratta I.I.mer 11<110<™1 $199.95 
limlled Dog™ $299.95 

PPX. Prolessor Jones' Football Predictor. Prol. Pi1™ 
COmpl!le Football Anli)'SIS W'llfl Dlt•l!ISI. 
1) Ovtrt.l'(S 3) " Si.ie>e1 P\ays" 5) Dau Bast: Sta1s 
2) Poml Sore.ads 4) " <Ner!Unoer.. bets 6) HCl'OS " 100" learns 

Hlthest perctntllJI cl wlMtrS 1914 
$49.95 compete $99.95 "''" D•ta Base M-tmtrt 

MHH. Master Harness Handicapper™ 
Professioo.Jl sortwa.re desJl)'leO 10 t1rov1de a trotoUQh analySis ol illl 1rone1 and 
l)aC!f rilces m HCJ'lh 4menc.a ilrxl C.na<lil 
$159.95 comPet• "1th neor'11!<l Mast" 11<110•™$199.95 

NBA. BaskelballTill 

ThtS data base malaQed mysis wdlprlMOe mt USfl witn · All .. bethllQ 9tuc· 

tlons wMe stonng 1elevan1 1nlormatu:r1 oo Ille d-sl(. 


$99.95 comPet• w/Manuat $129.95 NBAICOllOQe Ver•on 

LOT. LDTIERY ANALYSIS™ 
Stat1s1tcal comparison prOCJram oesi111eci 10 Oeltch wo11e pa11 ~ 1 ns in w.m1~ 
lonery number 
$79.95 compote wlManual $99.95 'Mlh Lolto 

BROCHURE AVAILABLE 


IBM™ 

APPLE™ 

TRS-80™ 


CPM™ 

COMMODORE™ 


Prof. Jones 
1940 W. State St. 
Boise, ID 83702 

48 HR. FREE 
SHIPPING 

GcALL 
208-342-6939 

TERMS FREE SHIPPING All 
somvARE Ada S6 oo hard· 
ware I S6.00 C.O 0 I UPSBlue 
S6 00 I Out ol CounJry $9 00 I 
JO ReSJdenJs 4% 13 weeks P<•· 
sonal checks I Cash price only, 
aod 2% Visa. MC I Prices sub­
iec1 10 change. 
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Atari Cassette Filenames 


Do you have trouble loading Atari 
cassette files because you keep losing 
track of the tape counter numbers? Or 
maybe you're wasting lots of tape by 
recording only one program per cas­
sette siae. Now there's a solution-a 
clever way to add filename capability 
to Atari cassettes. The technique 
works on any Atari 400/800, XL, or 
XE. 

Unlike some other tape storage sys­
tems, the Atari doesn't allow file­
names for cassette files . You must 
either jot down the tape counter 
numbers where the files start, or 
record only one file on each side of a 
cassette. But what happens if your 
cassette recorder's counter goes 
awry, or if you lose the index num­
bers? Things would be a lot easier if 
the computer could locate a pro­
gram in the middle of a tape and 
load it for you. 

Finally there's a simple way to 
solve these problems: "Atari Sear­
cher/Loader." It lets you save nu­
merous programs on a single side of 
a cassette, and then automatically 
finds and loads the program you 
want. 

Saving Programs 
Atari Searcher/Loader is very easy 
to use. Just follow these steps: 

1. Type in the program listing 
following this article. (Note: Line 90 
is too long to be typed as listed; to 
enter it, you must abbreviate POSI­
TION as POS. When you list the 
program, POS. automatically ap­
pears as POSITION. Don't attempt 
to edit the line after it is entered. If 
you make a mistake, retype the en­
tire line.) 

2. Save the program once at the 
beginning of each tape using the 
LIST"C:" command-not the 
CSAVE command . (Just type 
LIST"C:", press RETURN, push the 
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Play and Record buttons on the re­
corder, and hit RETURN again. Of 
course, you'll have to start with 
blank tapes to avoid overwriting 
programs on your existing tapes.) 
After you've saved Atari Searcher/ 
Loader with LIST"C:", do not rewind 
the tape. Type NEW to clear Search­
er/ Loader out of memory. 

3. Enter the following short line 
in immediate mode (that is, without 
a line number): 

OPEN#l,8,0,"C:":? #1; 

"filename'':CLOSE #1 


where filename is the name you wish 
to assign to your program. Then 
press the Play and Record buttons 
and hit RETURN twice. After a few 
seconds, the filename is written onto 
tape and the computer's READY 
prompt reappears. 

4. Now you can start saving 
your regular program as usual, ex­
cept that you must use the LIST"C:" 
command as described above in­
stead of CSAVE. If you want to load 
a program from another tape to save 
onto the Searcher/Loader tape with 
a filename, swap cassettes without 
rewinding the Searcher/Loader 
tape. 

Repeat steps 3 and 4 for each 
program you save on that side of the 
tape. 

The filename can be anything 
you like. Disk filenames are limited 
to eight characters plus a three­
character extender (such as PRO­
GRAMl.BAS), but Atari Searcher/ 
Loader permits much longer 
filenames. However, you should not 
include spaces or graphics charac­
ters as part of a name. Stick to let­
ters, numbers, and common 
symbols. Do not use the same file­
name more than once on the same 
side of a cassette. It is a good idea to 
write the filenames on the cassette 
label in case you forget them. 

Automatic Loading 
Loading your programs with Atari 
Searcher/Loader is even easier than 
savins them. Suppose you've saved 
five programs on one tape using the 
above procedure. Their filenames 
are PROGl , PROG2, PROG3 , 
PROG4, and PROGS. Now you 
want to load PROG4. Just follow 
these steps: 

1. Rewind the tape to the begin ­
ning and load Atari Searcher/ 
Loader by typing this command and 
pressing RETURN: 

ENTER"C:" 

2. When the READY prompt 
reappears, type RUN. Searcher/ 
Loader asks, FILENAME?. Type in 
the filename (in this example, 
PROG4) and press RETURN. 

Searcher/Loader hunts 
through the tape until it finds 
PROG4, then automatically loads it 
and stops. 

How It Works 
After Searcher /Loader asks you for 
the filename, it stores the name in 
the string variable A$ and enters the 
FOR-NEXT loop at lines 40-80. This 
loop searches for and loads one 
block of data at a time (made possi­
ble by the LIST"C:" format in which 
the programs are saved). Each block 
of data is stored in B$. If you'd like 
to see these blocks of data printed 
on the screen during the search pro­
cess, insert line 65 PRINT B$. 

Line 70 checks to see if B$ 
equals A$-in other words, if the 
block of data loaded is the same as 
the filename you specified (which is 
actually a block of data in itself). If 
B$ does not equal A$, the search 
goes on. If an error occurs or the 
tape ends, Searcher/Loader dis­
plays the error message at line 100. 

If a block of data loaded corre­
sponds to the specified filename (if 
B$ =A$), the program jumps out of 



the FOR-NEXT loop and goes to line 
90. Line 90 clears the screen, erases 
Searcher/Loader from memory, and 
then loads the program that follows . 
When the program is loaded, the 
operation stops. 

Although slow, Searcher/ 
Loader does eliminate part of the 
hassle of cassette files . 

Atari Searcher/Loader 
Please refer to "'COMPUTEl 's Guide to Typing In 
Programs" before entertng this listing. 

Bl 10 	REM TO SAVE A PROGRAM 
WITH A FILENAME, TYPE 
OPEN ttl,B,0, "Ci "1?ttl;" 
CFILENAMEJ":CLOSE ttl 

AD 20 DIM AS< 100), BS (2:56) 
JB30 7 "FILENAME";1INPUT AS 
BE 40 FOR 1•1 TO 1. 0E+97 
JE:50 OPEN #1,4,0,"C:" 
N060 TRAP 1001INPUT ttl,BS 
JG 70 IF BS•AS THEN 90 
JA80 CLOSE ttl:POKE 764,331N 

EXT I 
0090 	 7 "<CLEAR}"1POSITION 2 

,4:? "NEW":? 1? 1? "EN 
TER";CHRS<34>;"C:";CHR 
S(34>:? 1? :? "POKE842 
,12":POSITION 2,01POKE 

842,13:POKE 764,33:EN 
D 

~100 7 "BAD BLOCK. LOAD FA 
ILED. TRY AGAIN." Q 
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OS DD... .... .... . ....... $1 .89 ea. 
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8" DISKETTES 
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on 3M Diskettes? 
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COMPUTE!'s Guide 

To Typing In Programs 


Before typing in any program, you should famil­
iarize yourself with your computer. Learn how to 
use the keyboard to type in and correct BASIC 
programs. Read your manuals to understand how 
to save and load BASIC programs to and from 
your disk drive or cassette unit. Computers are 
precise-take special care to type the program 
exactly as listed, including any necessary 
punctuation and symbols. To help you with this 
task, we have implemented a special listing 
convention as well as a program to help check 
your typing-the "Automatic Proofreader." 
Please read the following notes before typing in 
any programs from COMPUTE!. They can save you 
a lot of time and trouble. 

Since programs can contain some hard-to­
read (and hard-to-type) special characters, we 
have developed a listing system that spells out in 
abbreviated form the function of these control 
characters. You will find these special characters 
within curly braces. For example, {CLEAR} or 
{CLR} instructs you to insert the symbol which 
clears the screen on the Atari or Commodore ma­
chines. A symbol by itself within curly braces is 
usually a control key or graphics key. If you see 
{A}, hold down the CONTROL key and press A. 
Commodor~ machines have a special control key 
labeled with the Commodore logo. Graphics 
characters entered with the Commodore logo key 
are enclosed in a new kind of special bracket. A 
graphics character can be listed as (<A>l In this 
case, hold down the Commodore logo key as 
you type A. Our Commodore listings are in 
uppercase, so shifted symbols are underlined. A 
graphics heart symbol (SHIFT-S) would be listed 
as S. One exception is {SHIFT-SPACE}. Hold 
down SHIFT and press the space bar. 

If a number precedes a symbol, such as {5 
RIGHT}, {6 S}, or (<8 Q>}, you would enter five 
cursor rights;-six shifted S's, or eight Com­
modore-Q's. On the Atari, inverse characters 
(printed in white on black) should be entered 
with the Atari logo key. Since spacing is some­
times important, any more than two spaces will 
be listed, for example, as: {6 SPACES}. A space 
is never left at the end of a line, but will be 
moved to the next printed line as {SPACE}. 
There are no special control characters found in 
our IBM PC/PCjr, TI-99/4A, and Apple program 
listings. For your convenience, we have prepared 
this quick-reference key for the Commodore and 
Atari special characters: 
11 O COMPUTE! June 1985 

Atari 400/800/XL 
When you Se@ . Type s ­

<CLEAR> ESC SHIFT < Clear Screen 
HF> ESC CTRL - " Cursor Up•
<IK*N> ESC CTRL • Cursor Dow1•<LEFT} ESC CTRL + .. Cursor L•ft 
<RiaHT> ESC CTRL t .. Cursor Right 
<BACK S> ESC DELETE ~ Backspace 
<DELETE> ESC CTRL DELETE a Delete character 
<INSERT> ESC CTRL INSERT ll Insert character 
CDEL LINE> ESC SHIFT DELETE a Delete line 
<INS LINE> ESC SHIFT INSERT a Insert line 
<TAB> ESC TAB TAB k•y 
CCLR TAB> ESC CTRL TAB IJI

• Clear tab 
<SET TAB> ESC SHIFT TAB D S.t tab •top 
<BELL> ESC CTRL 2 C3 Ring buzzer 
CESC> ESC ESC II. Escape key 

Commodore PET/CBM/VIC/64 
When You When You 

Read: Press: See: 
 Read: Press: See: 

(CLR) 
 [GRN)I SHIFT 11 CLRIHOME I ~ ~011 

(BLU)(HOME) ICLRIHOME I• ~om 
(UP) CRSR +1m (YEL)1SH IFT 11 • ~c:Qlii 

(Fl) fl(DOWN) I• CRSR . I En •ii [F2) 12 

(RIGHT) ~CRSR~g 

(LEFT) ISHIFT I ~CRSR·1 1 ·1 
(FJ) 13 

( RVS) (F4) f4 -­ICTRLI~ 
•l1i1 II 


(OFF) I CTRL I CQ 
 (F5} (5 

(BLK) (F6} f6I CTRL I ~ 
(F7) "•
(WHT) I CTRL I ~ la ,•••.(F8) 18(RED) lcrR1.I~ g ,... ,(CYN} ICTRLI~ a.. "' ••t I SHIFT I[]][ PUR} I CTRLI ~ •
The Automatic Proofreader 

Also, we have developed a simple, yet effective 
progr'am that can help check your typing. Type 
in the appropriate Proofreader program for your 
machine, then save it for future use. On the VIC, 
64, or Atari, run the Proofreader to activate it, 
then enter NEW to erase the BASIC loader (the 
Proofreader will still be active, hidden in 
memory, as a machine language program). Press­
ing RUN/STOP-RESTORE or SYSTEM RESET 
deactivates the Proofreader. You can use SYS 886 
to reactivate the VIC/64 Proofreader, or PRINT 
USR(1536) to reenable the Atari Proofreader. The 
IBM Proofreader is a BASIC program that lets 
you enter, edit, list, save, and load programs that 
you type. It simulates the·IBM's BASIC line editor. 

Using The Automatic Proofreader 
Once the Proofreader is active, try typing in a 
line. As soon as you press RETURN, either a 
number (on the Commodore) or a pair of letters 



s11.~·:~...:. ,!1~~ .. s1os ~~~· ssDD s115ea. 
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SOFT SECTOR ONLY! MINIMUM ORDER: 20 DISKETTES 
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These are factory-fresh 3M diskenes packed inboxes of t0w1th 

Tyvek sleeves, reinforced hubs. identification labels and wflle· 

prote~t~~~iCRD-DISKETTES-SS-135 TPI--> $2.89 ea. 
LIFETIME WARRANTY ON All 3M SCOTCH DISKETTES! 


HOURS: 8AM-5PM Central Time. Monday-Friday 

WE Will BEAT ANY NATIONALLY ADVERTISED PRICE 


ON THE SAME PRODUCTS AND QUANTITIES! 

DISK WORLD!, Inc. 


Su11e 4806 • 30 East Huron Street • Chicago. lllinos 60611 


DISK 	 3MAulhorimd DlotributO< 
lntonnotionProcea1lng 

WORLD! ­
BETTER MODEMS 

AT LOWER PRICES! 


...and get 24-hour shipping 

on your DISK WORLD! orders 


1200/ 300 Baud 300 Baud 
Avatex Modem - Avatex Modem 

$189.95 ea. $59.95 ea. 
Avatex Modems have everything. They're inexpen· 

sive, Hayes-compatibl e. Auto Dial. Auto Answer and 
high Quality (backed by a one-year warranty). 

Best of all . our combination includes aOne-Year FREE 
subscription to MCI MAIL and special communications 
software for placing TOLL-FREE orders with DISK 
WORLD! . 

Orders received via MCI MAIL are shipped wi thin 
24-hours (subject to product availability). 

(Ca bles are net included.) 
FOR ORDERS ONLY: INFORMATION & 
1-800-621-6827 INQUIRIES: 

(In Illinois: 1-312-944-2788) 1-312-944-2788 
HOURS: 8AM-SPM Central Time. Monday-Friday 

WE Will BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIES! 

DISK WORLD!, Inc. 
30 E H S Ch ' I Ill' 60611 

DISK . AVATEX
Authonzed D1stnbutor MODEMS

WORLD! 

DISKETTE 

STORAGE CASES 


AMARAY MEDIA-MATE 50: A REVOLUTION 
IN DISKETTE STORAGE 

Every once in awhile. someone takes the 
., simple and makes it elegant! Thisunit holds 

• 50 511- diskettes. has grooves for easy• , , 	 stacking. inside nipples to keep diskettes 
from slipping andsevera1other features.We 

l1ke 1il $10.95 ea.,~ 
DISKETTE 70 STORAGE: STILL A GREAT BUY. 

Dust-free storage for 70 sv.· diskettes. 
x dividers included. An excellent value. 

-- ISK CADDIES $11.95 +~ 
The original flip-up holder for tO 511' 

- diskettes. Beige or grey only.$1.65 ea 

• 20• Shpng. 
FOR ORDERS ONLY: INFORMATION & 
1-800-621·6827 INQUIRIES: 

(In Illinois. t-312-944-2788) 1-312-944-2788 
HOURS: 8AM-SPM Central Time, Monday-Friday 


WE Will BEAT ANY NATIONALLY ADVERTISED PRICE 

ON THE SAME PRODUCTS AND QUANmtESf 


DISK WORLD!, Inc. 

S . 4806 30 E t H St t I oCh. a o Ill' 6061 1 

DISK The vetue leader In 
Computer suppliesWORLD! Andeccessories. 

511· SS00-96TPI - $1.46 ea. 511· OSDD-96TPI - $1.75 ea. 
PACKED IN CARDBOARD CASES! 

BASF OUALIMETRIC OISKETIES have a LIFETIME WAR­
RANTY with Tyvek sleeves. reinforced hubs. user identification 
labe ls and write-protect tabs 

SOFT SECTOR ONLY! MINIMUMORDER 20 DISKETTES 
BASF 3.5" MICRO-FLOPPIES BASF 5\l 'HIGH DENSITY 

FORIBM PC-AT 
SS00-135 TPI - $2.50 ea. DSDD-HD - $4.91 ea. 

FOR ORDERS ONLY: INFORMATION & 
1·800-621-6827 INQUIRIES: 

(In 1111001s: 1·312-944-2788) 1-312-944-2788 

HOURS: 8AM-5PM Central nme. Monday-Fnday 


WE Will BEAT ANY NATIONALLY ADVERTISED PRICE 

ON THE SAME PRODUCTS AND QUANTITIES! 


Authorized ResellerDISK 
lntormatl,,n Processing ': BASF

WORLD! Media 

DISK WORLD! 

Ordering & Shipping 


Instructions 

Shipping: 51>' &3.5' DISKETTES-Add S3.00 per each 100 or 
fewer diskettes. Other Items: Add shipping charges as shown 1n 
addition toother shipping charges.Payment: VISA and MASTER­
CARD accepted. COD Orders: Add additional S3.00 Special Han ­
dling charge. APO, FPO, AK, HI & PR Orders: Include shipping 
charges as shown and additional 5% of total order amount to 
cover PAL and insurance. Taxes: Illinois residents only, add 8% 
sales tax. 

Pnces subject to change without notice 

This ad supercedes all other ads. 


Not responsible for typographical errors. 

MINIMUM TOTAL ORDER: $35.00 


FOR ORDERS ONLY: INFORMATION & 
1-800-621-6827 INQUIRIES: 

(In lll1no 1s 1-312-944-2788) 1-312-944-2788 
HOURS: 8AM-5PM Central Time 


Monday-Friday 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 


ON THE SAME PRODUCTS AND QUANTITIES! 

DISK WORLD!, Inc. 


Suite 4806 • 30 East Huron Street • Chicago. lll inos 60611 


DISK 
WORLD! 

PRINTER 
RIBBONS: 

at 
extraordinary

prices! 
Brand new ribbons. manufactured to 011ginal Equipment 

Manufacturer's specificat ions. in housings. (Not re-inked or 
spools only.) 

LIFETIME WARRANTY! 

Epson MX-70/80 .. $3.58 ea. + 25¢ Shpng. 
Epson MX-100 . . . .$4.95 ea. + 25¢ Shpng. 
Okidata Micro83 .. $1.48 ea.+ 25¢ Shpng. 
Okidata Micro84 . . $3.66 ea. + 25¢ Shpng. 

FOR ORDERS ONLY: INFORMATION & 
1-800-621-6827 INQUIRIES: 

(In Illinois: 1-312-944-27881 1-312-944-2788 
HOURS: 8AM·5PM Central nme, Monday-Friday 


WE Will BEAT ANY NATIONALLY ADVERTISED PRICE 

ON THE SAME PRODUCTS AND QUANTITIES! 


DISK WORLD!, Inc. 

Suite 4806 • 30 East Huron Street • Chicago. lll lnos 60611 


DISK 
WORLD! 

Oty. 50 5 y4 • DSDO Oty. 50 

These are poly-baggeddiskettes packaged with Tyvek sleeves. 
reinforced hubs. user identification labels and write-protect tabs. 

NASHUA Corporation is ahalt-b111ion dollar corporation and a 
recognized leader in magnetic media. 


SOFT SECTOR ONLY! Sold 1n multiples ol 50 only! 

FOR ORDERS ONLY: INFORMATION & 
1-800-621-6827 INQUIRIES: 

(In Illinois: t-312-944-2788) 1-312-944-2788 

HOURS: 8AM-SPM Central Time. Monday-Friday 


WE Will BEAT ANY NATIONALLY ADVERTISED PRICE 

ON THE SAME PRODUCTS AND QUANTITIES! 


DISK WORLD!, Inc. 

Suite 4806 • 30 East Huron Streel • Chicago, llhnos 60611 


DISK NASHUA 
Autllorizecl Dfalributor MAGNETIC

WORLD! MEDIA 

"1HANA 
DISKETTES 


The great unknown! 


99C:a~v.· ssDD $109 ea 

Oty. 50 514• DSDD Qty. 50 

You 've used tnese diskettes hundreds of 
times ... as copy-protected originals on some of 
the most popular software packages. They 're 
packed in poly-bags of 25 with Tyvek sleeves , 
reinforced hubs, user identification labels and 
write-protect tabs. 

LIFETIME WARRANTY! 
SOFT SECTOR ONLY! Sold in multiples 

of 50 only. 
FOR ORDERS ONLY: INFORMATION & 
1-800-621-6827 INQUIRIES: 

(In lllino15: t-312-944-2786) 1-312-944-2788 

HOURS:8AM-SPM Central nme. Monday-Friday 


WE Will BEAT ANY NATIONALLY ADVERTISED PRICE 

ON THE SAME PRODUCTS AND QUANTITIES! 


DISK WORLD!, Inc. 

Suite 4806 • 30 East Huron Street • Chicago. lll inos 60611 

DISK ATHANA 
Authorized Distributor MAGNETICWORLD! MEDIA 

MEMOREX DISKETTES come wi th 
heavy. 1intless paper sleeves . reinforced 
hubs . write-protect tabs and user ID 
la'>els. 

35-~~~~0;jkPtiPIES SOFT SECTOR ONLY! ?~~ l~~PBcHfr 
Sl.'4 ea MINIMUM ORDER 20 OISKETl ES Sl.89 ea 

INFORMATION & INQUIRIES: 
1-312-944-2788 

HOURS: 8AM-5PM Central Time 

Monday-Friday 


WE Will BEAT ANY NATIONALLY ADVERTISED PRICE 

ON THE SAME PRODUCTS AND QUANTITIES! 


DISK WORLD!, Inc. . 

Suite 4806 • 30 East Huron Street • Chicago. llhnos 60611 


DISK 
WORLD! 

S128i~~D 
Oty. 20 

http:only.$1.65


(Atari or IBM) appears. The number or pair of 
letters is called a checksum. Try making a change 
in the line, and notice how the checksum 
changes. 

All you need to do is compare the value pro­
vided by the Proofreader with the checksum 
printed in the program listing in the magazine. In 
Commodore listings, the checksum is a number 
from Oto 255. It is set off from the rest of the 
line with rem. This prevents a syntax error if the 
checksum is typed in, but the REM statements 
and checksums need not be typed in. It is just 
there for your information. 

In Atari and IBM listings, the checksum is 
given to the left of each line number. Just type in 
the program, a line at a time (without the printed 
checksum) and compare the checksum generated 
by the Proofreader to the checksum in the listing. 
If they match, go on to the next line. If not, 
check your typing: You've made a mistake. On 
the Commodore and Atari Proofreader, spaces 
are not counted as part of the checksum, and no 
check is made to see that you've typed in the 
characters in the right order. If characters are 
transposed, the checksum will still match the list­
ing. Because of the checksum method used, do 
not use abbreviations, such as ? for PRINT. How­
ever, the Proofreader does catch the majority of 
typing errors most people make. The IBM Proof­
reader is even pickier; it will detect errors in 
spacing and transposition. Also, be sure you 
leave Caps Lock on, except when you need to 
enter lowercase characters. 

Special Proofreader Notes For 

Commodore Cassette Users 

The Proofreader resides in the cassette buffer, 
which is used during tape LOADs and SAVEs. 
Be sure to press RUN/STOP-RESTORE before 
you save or load a program, to get the Proof­
reader out of the way. If you want to use the 
Proofreader with tape, run the Proofreader, then 
enter these two lines exactly as shown, pressing 
RETURN after each one: 

A$="PROOFREADER.T":B$="{10 SPACES}" 
:FORX = 1 T04:A$ = A$+B$:NEXT 

FORX = 886T01018:A$ = A$+ CHR$(PEEK(X)) 
:NEXT:OPEN 1,1,1,A$:CLOSE1 

Then press RECORD and PLAY on a blank tape, 
and a special version of the Proofreader will be 
saved to tape. Anytime you need to reload the 
Proofreader after it has been erased, just rewind 
the tape, type OPENl:CLOSEl, then press PLAY. 
When READY comes back, enter SYS 886. 

IBM Proofreader Commands 
Since the IBM Proofreader replaces the comput­
er's normal BASIC line editor, it has to include 
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many of the direct-mode IBM BASIC commands. 
The syntax is identical to IBM BASIC. Com­
mands simulated are LIST, LUST, NEW, FILES, 
SAVE, and LOAD. When listing your program, 
press any key (except Ctrl-Break) to stop the list­
ing. If you enter NEW, the Proofreader will 
prompt you to press Y to be especially sure you 
mean yes. 

Two new commands are BASIC and 
CHECK. BASIC exits the Proofreader back to 
IBM BASIC, leaving the Proofreader in memory. 
CHECK works just like LIST, but shows the 
checksums along with the listing. After you have 
typed in a program, save it to disk. Then exit the 
Proofreader with the BASIC command, and load 
the program into the normal BASIC environment 
(this will replace the Proofreader in memory). 
You can now run the program, but you may want 
to resave it to disk. This will shorten it on disk 
and make it load faster, but .it can no longer be 
edited with the Proofreader. If you want to con­
vert a program to Proofreader format, save it to 
disk with SAVE "filename",A. 

VIC/64 Proofreader 

100 	PRINT"(CLR}PLEASE WAIT .•. ":FORI=886T010 
18:READA:CK=CK+A:POKEI,A:NEXT 

110 	 IF CK<>l 7539 THEN PRINT" (DOWN}YOU MADE 
(SPACE}AN ERROR" :PRINT"IN DATA STATEMEN 
TS.":END 

120 	SYS886:PRINT"(CLR}[2 DOWN}PROOFREADER A 
CTIVATED.":NEW 

886 DATA 173,036,003,201,150,208 
892 DATA 001,096,141,151,003,173 
898 DATA 037,003,141,152,003,169 
904 DATA 150,141,036,003,169,003 
910 DATA 141,037,003,169,000,133 
916 DATA 254,096,032,087,241,133 
922 DATA 251,134,252,132,253,008 
928 DATA 201,013,240,017,201,032 
934 DATA 240,005,024,101,254,133 
940 DATA 254,165,251,166,252,164 
946 DATA 253,040,096,169,013,032 
952 DATA 210,255,165,214,141,251 
958 DATA 003,206,251,003,169,000 
964 DATA 133,216,169,019,032,210 
970 DATA 255,169,018,032,210,255 
976 DATA 169,058,032,210,255,166 
982 DATA 254,169,000,133,254,172 
988 DATA 151,003,192,087,208,006 
994 DATA 032,205,189,076,235,003 
1000 DATA 032,205,221,169,032,032 
1006 DATA 210,255,03 2 ,210,255,173 
1012 DATA 251,003,133,214,076, 173 
1018 DATA 003 

Atari Proofreader 

100 GRAPHICS 0 
110 FOR 1=1536 TO 1700:READ A:PO KE 

,A:CK=C K+A:NEXT I 
120 IF C~:<> 1907 2 THEN? "Error in DA 

TA Statements. Chec k Typing.":E
ND 

1 3 0 A=USR ( 153 6 l 
140 ? : ? "Automatic Proo f reader Now 

Activated." 

I 



150 END 
153 6 DATA 1 0 4 , 160,0 , 185,26, 3 
154 2 DATA 201 , 69,240,7,200,200 
1548 DATA 192, 3 4,208,24 3 ,96,200 
1554 DATA 169 , 74,153,26,3,200 
1560 DATA 169,6,153 ,26,3,162 
1566 DATA 0, 189,0,228, 157,74 
1572 DATA 6,2 3 2,224,16,208,245 
1578 DATA 169, 93, 141, 78, 6, 169 
1584 DATA 6,141,79,6,24, 173 
1590 DATA 4,228,105,1,141,95 
1596 DATA 6,17 3 ,5,228,105,0 
1602 DATA 141,96 , 6, 169,0, 133 
1608 DATA 20 3, 96 , 247,2 3 8,125,241 
1614 DATA 93,6,244,241,115,241 
1620 DATA 124,241,76,205,238,0 
1626 DATA 0,0,0,0,32,62 
1632 DATA 246,8,201,155 , 240,13 
1638 DATA 201 ,32,240,7,72,24 
1644 DATA 101,203,133,203,104,40 
1650 DATA 96,72,152,72,138,72 
1656 DATA 160,0, 169, 128, 145,88 
1662 DATA 200,192,40,208 , 249,165 
1668 DATA 203,74,74 , 74,74,24 
1674 DATA 105, 161, 160, 3, 145, 88 
1680 DATA 165,203 ,41, 15 , 24, 105 
1686 DATA 161,200, 145 , 88, 169,0 
1692 DATA 133,203, 104 , 170, 104, 168 
1698 DATA 104,40,96 

IBM Proofreader 

10 	'Automatic Proofreader Version 2.00 <L 
ines 270,510,515,517,620,630 changed f 
rom Vl. el> 

100 DIM L$C500>,LNUM<500):COLOR 0,7 , 7:KEY 
OFF:CLS:MAX=0:LNUM<0>=65536! 

110 ON ERROR GOTO 120:KEY 15,CHR$<4>+CHR$ 
(70>:0N KEY<15> GOSUB 640:KEY <15> ON 
:GOTO 1311J 

120 RESUME 130 
130 DEF SEG=&H40:W=PEEK<&H4A> 
140 ON ERROR GOTO 650:PRINT:PRINT"Proofre 

ader Ready." 
150 LINE INPUT L$:Y=CSRLIN-INT<LEN<L$)/W) 

-!:LOCATE Y,1 
160 DEF SEG=11J:POKE 111J50,311J:POKE 1052,34:P 

OKE 1054,llJ:POKE 111J55,79:POKE 111J56,13: 
POKE 111J57,28:LINE INPUT L$:DEF SEG:IF 

L$="" THEN 150 
170 IF LEFT$ (L$, 1) =" THEN L$=MID$ (L$, 2)II 

:GOTO 170 
180 IF VAL<LEFT$(L$,2>>=0 AND MID$CL$,3,1 

>=" II THEN L$=MID$(L$,4) 
190 LNUM=VAL<LS):TEXT$=MID$(L$,LEN<STR$<L 

NUM> > +1 > 
211Jl1J IF ASC(L$>>57 THEN 260 'no line numbe 

r, therefore command 
210 	 IF TEXT$="" THEN GOSUB 5411J:IF LNUM=LN 

UM<P> THEN GOSUB 560:GOTO 150 ELSE 15 
0 

220 	Cl<SUM=l1J: FOR I= 1 TO LEN < L $ > : CKSUM= <CKS 
UM+ASC<MIDS<LS,I>>*I> AND 255:NEXT:LO 
CATE Y,l:PRINT CHR$(65+CKSUM/16)+CHR$ 
(65+ (CKSUM AND 15)) +" "+LS 

230 GOSUB 540:IF LNUM<P>=LNUM THEN L$CP>= 
TEXTS:GOTO 150 'replace line 

240 GOSUB 580:GOTO 150 'insert the line 
260 TEXT$="":FOR 1=1 TO LENCL$):A=ASC<MID 

$(L$,l)):TEXT$=TEXT$+CHR$(A+32*<A>96 
AND A<123>>:NEXT 

270 DELIMITER=INSTR<TEXT$," "):COMMAND$=T 
EXT'$:ARG$="":IF DELIMITER THEN COMMAN 
D$=LEFT$<TEXT$,DELIMITER-1>:ARG$=MID$ 
<TEXT$,DELIMITER+1> ELSE DELIMITER=IN 
STR<TEXTS,CHR$(34>>:IF DELIMITER THEN 

COMMAND$=LEFT$<TEXT$ , DELIMITER-1>:AR 
GS=MID<$<TEXTS , DELIMITER> 

280 	IF COMMANDS•~ >"LIST" THEN 410 
290 	OPEN "scrn:" FOR OUTPUT AS #1 
300 	IF ARG'$="" THEN FIRST=0:P=MAX-1:GOTO 

340 
310 	DELIMITER=INSTR<ARGS, " -">:IF DELIMITE 

R=0' THEN LNUM=VAL<ARG$):GOSUB 540:FIR 
ST=P:GOTO 340 

320 FIRST=VAL<LEFT$CARGS,DELIMITER>l:LAST 
=VAL<MID'$(ARG$,DELIMITER+1>> 

330 LNUM=FIRST:GOSUB 540:FIRST=P:LNUM=LAS 
T:GOSUB 540:IF P=0 TH~N P=MAX-1 

340 FOR X=FIRST TO P:N$=MID$CSTR$CLNUM<X> 
),2)+" II 

350 	IF CKFLAG=0 THEN A$="":GOTO 370 
360 CKSUM=0:A$=N$+L$CX>:FOR I=1 TO LEN<AS 

>:CKSUM=<CKSUM+ASC<MID$(A$,I>>*I> AND 
255:NEXT:A$=CHR$(65+CKSUM/16)+CHR$(6 

5+ <CKSUM AND 15)) +" " 
370 	PRINT #1,A$+N$+L$(Xl 
380 	IF INKEY$0 ·" II THEN X=P 
390 NEXT :CLOSE #1:CKFLAG=0 
400 GOTO 130 
410 IF COMMAND$="LLIST" THEN OPEN " lptl:" 

FOR OUTPUT AS #!:GOTO 300 
420 IF COMMAND$= "CHECK" THEN CKFLAG=1:GOT 

0 290 
430 	IF COMMAND$< >"SAVE" THEN 450 
440 GOSUB 600:0PEN ARG$ FOR OUTPUT AS #1: 

ARG$="":GOTO 300 
450 IF COMMANDS<>"LOAD" THEN 490 
460 GOSUB 600:0PEN ARG$ FOR INPUT AS #1:M 

AX=0:P=0 
470 	WHILE NOT EOF<1>:LINE I NPUT #1,L$:LNU 

M<P>=VALCL$):LS<P>=MID$CL$ , LEN<STR$(V 
ALCL$)))+1>:P=P+1:WEND 

480 	MAX=P:CLOSE #l:GOTO 130 
490 	IF COMMAND$= "NEW" THEN INPUT "Erase p 

rogram - Ar-e you sure"; LS: IF LEFT$ (L$ 
,1>="y" OR LEFT$(LS,1)="Y" THEN MAX=0 
:GOTO 130:ELSE 130 

500 	 IF COMMAND$="BASIC" THEN COLOR 7,0 , 0: 
ON ERROR GOTO 0:CLS:END 

510 	IF COMMAND$()"FILES " THEN 520 
515 IF ARG$= " " THEN ARG$="A:" ELSE SEL=1: 

GOSUB 611J0 
517 FILES ARG$:GOTO 130 
520 PRINT"Synta>: error":GOTO 130 
540 P=0:WHILE LNUM >LNUM<P> AND P<MAX:P=P+ 

l:WEND:RETURN 
560 MAX=MAX-l:FOR X=P TO MAX:LNUM<X>=LNUM 

<X~1>:LS<X>=L$CX+1>:NEXT:RETURN 

580 	MAX=MAX+l:FOR X=MAX TO P+l STEP -1:LN 
UM<X>=LNUM<X-1>:L$<X>=L$<X-1>:NEXT:LS 
<P>=TEXT$:LNUM<P>=LNUM:RETURN 

600 IF LEFTS<ARG$ , 1> <>CHR$( 34> THEN 520 E 
LSE ARG$=MIDS<ARG$,2) 

610 IF RIGHTS<ARG$,ll=CHR$(34> THEN ARG$= 
LEFT$ < ARG$, LEN.<ARG$ >-1 > 

620 IF SEL=0 AND 1NSTR<ARG$,".")=0 THEN A 
RG$=ARG$+".BAS" 

630 SEL=0:RETURN 
640 CLOSE #1:CKFLAG=0:PRINT"Stopped.":RET 

URN 150 
650 PRINT "Error #";ERR:RESUME 150 
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Apple MLX 

Machine Language Entry Program 


To make it easier to enter machine 
language programs into your computer 
without typos, COMPUTE! is introdu c­
ing its MLX entry program for the 
Apple II series. It's our best MLX yet. 
It runs on the II, II+, Ile, and Ile, and 
with either DOS 3.3 or ProDOS. 

A machine language (ML) program 
is usually listed as a Jong series of 
numbers . It's hard to keep your 
place and even harder to avoid mak­
ing mistakes as you type in the list­
ing, since an incorrect line looks 
almost identical to a correct one. To 
make error-free entry easier, COM­

PUTE! generally lists ML programs 
for Commodore and Atari comput­
ers in a format designed to be typed 
in with a utility called "MLX." The 
MLX program uses a checksum sys­
tem to catch typing errors almost as 
soon as they happen. 

This month, COMPUTE! intro­
duces MLX for the Apple II series. 
Apple MLX checks your typing on a 
line-by-line basis. It won 't let you 
enter invalid characters or let you 
continue if there's a mistake in a 
line. It won 't even let you enter a 
line or digit out of sequence. Best of 
all , you don't have to know any­
thing about machine language to 
enter ML programs with MLX. Ap­
ple MLX makes typing ML programs 
almost foolproof. 

Using Apple MLX 
Type in and save some copies of 
Apple MLX on disk (you'll want to 
use MLX to enter future ML pro­
grams in COMPUTE!) . It doesn't mat­
ter whether you type it in on a disk 
formatted for DOS 3.3 or ProDOS. 
Programs entered with Apple MLX, 
however, must be saved to a disk 
formatted with the same operating 
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system as Apple MLX itself. 
If you have an Apple Ile or Ile, 

make sure that the key marked 
CAPS LOCK is in the down posi­
tion. Type RUN. You 'll be asked for 
the starting and ending addresses of 
the ML program. These values vary 
for each program, so they 're given at 
the beginning of the ML program 
listing and in the program's accom­
panying article. Find them and type 
them in. 

The next thing you 'll see is a 
menu asking you to select a func­
tion. The first is (E)NTER DATA. If 
you 're just starting to type in a pro­
gram, pick this. Press the E key, and 
the program asks for the address 
where you want to begin entering 
data. Type the first number in the 
first line of the program listing if 
you're just starting, or the line num­
ber where you left off if you've al­
ready typed in part of a program. Hit 
the RETURN key and begin enter­
ing the data. 

Once you're in Enter mode, Ap­
ple MLX prints the address for each 
program line for you. You then type 
in all nine numbers on that line, 
beginning with the first two-digit 
number after the colon (:). Each line 
represents eight bytes and a check­
sum. When you enter a line and hit 
RETURN, Apple MLX recalculates 
the checksum from the eight bytes 
and the address. If you enter more 
or less than nine numbers, or the 
checksum doesn 't exactly match, 
Apple MLX erases the line you just 
entered and prompts you again' for 
the same line. 

Invalid Characters Banned 
Apple MLX is fairly flexible about 
how you type in the numbers. You 
can put extra spaces between num­
bers or leave the spaces out entirely, 
compressing a line into 18 key­
presses. Be careful not to put a space 

between two digits in the middle of 
a number. Apple MLX will read two 
single-digit numbers instead of one 
two-digit number (F 6 means F and 
6, not F6). 

You can't enter an invalid char­
acter with Apple MLX. Only the nu­
merals 0-9 and the letters A-F can 
be typed in. If you press any other 
key (with some exceptions noted be­
low), nothing happens. This safe­
guards against entering extraneous 
characters. Even better, Apple MLX 
checks for transposed characters. U 
you're supposed to type in AO and 
instead enter OA, Apple MLX will 
catch your mistake. 

Apple MLX also checks to make 
sure you 're typing in the right line. 
The address (the number to the left 
of the colon) is part of the checksum 
recalculation. If you accidentally 
skip a line and try to enter incorrect 
values, Apple MLX won't let you 
continue. Just make sure you enter 
the correct starting address; if you 
don't, you won 't be able to enter any 
of the following lines. Apple MLX 
will stop you. 

Editing Features 
Apple MLX also includes some edit­
ing features. The left- and right­
arrow keys allow you to back up and 
go forward on the line that you are 
entering, so you can retype data. 
Pressing the CONTROL (CTRL) and 
D keys at the same time (delete) 
removes the character under the 
cursor, shortening the line by one 
character. Pressing CTRL-1 (insert) 
puts a space under the cursor and 
shifts the rest of the line to the right, 
making the line one character long­
er. If the cursor is at the right end of 
the line, neither CTRL-D nor CTRL-I 
has any effect. 

When you 've entered the entire 
listing (up to the ending address that 
you specified earlier), Apple MLX 



automatically leaves Enter mode 
and redisplays the functions menu. 
If you want to leave Enter mode 
before then, press the RETURN key 
when Apple MLX prompts you with 
a new line address. (For instance, 
you may want to leave Enter mode 
to enter a program listing in more 
than one sitting; see below.) 

Display Data 
The second menu choice, (D)IS ­
PLAY DATA, examines memory 
and shows the contents in the same 
format as the program listing. You 
can use it to check your work or to 
see how far you 've gotten. When 
you press D, Apple MLX asks you 
for a starting address. Type in the 
address of the first line you want to 
see and hit RETURN. Apple MLX 
displays program lines until you 
press any key or until it reaches the 
end of the program. 

Save And Load 
Two more menu selections let you 
save programs on disk and load 
them back into the computer. These 
are (S)AVE FILE and (L)OAD FILE. 
When you press S or L, Apple MLX 
asks you for the filename. The first 
time you save an ML program, the 
name you assign will be the pro­
gram's filename on the disk . If you 
press L and specify a filename that 
doesn 't exist on the disk, you'll see a 
disk error message. 

If you're not sure why a disk 
error has occurred, check the drive. 
Make sure there's a formatted disk 
in the drive and that it was format­
ted by the same operating system 
you're using for Apple MLX (Pro­
DOS or DOS 3.3). If you're trying to 
save a file and see an error message, 
the disk might be full. Either save 
the file on another disk or quit Ap­
ple MLX (by pressing the Q key), 
delete an old file or t'\:VO, then run 
Apple MLX again . Your typing 
should still be safe in memory. 

Apple MLX: Machine 
Language Entry Program 
100 	N = 9: HOME : NORMAL : PRIN 

T "APPLE MLX": POKE 34,2: 0 
NERR GOTO 610 

110 VTAB 1: HTAB 20: PRINT "STA 
RT ADDRESS";: GOSUB 530: IF 

A = 0 THEN PRINT CHR$ <7 
l: GOTO 110 

120 S = A 
130 VTAB 2: HTAB 20: PRINT "END 

ADDRESS ";: GOSUB 530: IF 
S > = A OR A = 0 THEN PR 

INT CHR$ <7l: GOTO 130 

140 	E = A 
150 	PRINT : PRINT "CHOOSE: <El NT 

ER DATA";: HTAB 22: PRINT " 
<DlISPLAY DATA": HTAB 8: PR 
INT "<U OAD FILE !Sl AVE FI 
LE !QlUIT": PRINT 

160 	GET A$: FOR I = 1 TO 5: IF 
AS< >MID$ ("EDLSQ",I,ll T 
HEN NEXT : GOTO 160 

170 ON I GOTO 270,220,180,200: 
POKE 34,0: END 

180 INPUT "FILENAME: ";AS: IF A 
$ < > "" THEN PRINT CHRS 

!4l;"BLOAD";A$;",A";S 
190 GOTO 150 

200 	 INPUT "FILENAME: ";AS: IF A 
$ < > "" THEN PRINT CHR$ 

11(4); 11 BSAVE 1';AS; 1',A'';S;'',L 
;E - S 

210 	GOTO 150 
220 GOSUB 590: IF B = 0 THEN 15 

0 
230 FOR B = B TO E STEP 8:L = 4 

:A = B: GOSUB 580: PRINT A$ 
·' "· 	 "; :L = 2. 

240 	FOR F = 0 TO 7:V!F + ll = P 
EEK <B +Fl: NEXT: GOSUB 5 
60:V(9) = C 

250 	FOR F = 1 TO N:A = V!Fl: GO 
SUB 580: PRINT A$" ";: NEXT 

: PRINT : IF PEEK !49152) 
< 128 THEN NEXT 

260 POKE 49168,0: GOTO 150 
270 GOSUB 590: IF B = 0 THEN 15 

0 
280 FOR B = B TO E STEP 8 

290 	HTAB 1:A = B:L = 4: GOSUB 5 
80: PRINT A$;": ";: CALL 64 
668:A$ = "":P = 0: GOSUB 33 
0: IF L = 0 THEN 150 

300 	GOSUB 470: IF F < > N THEN 
PRINT CHR$ !7l;: GOTO 290 

310 IF N = 9 THEN GOSUB 560: IF 
C < > V<9l THEN PRINT CHRS 
<7>;: GOTO 290 

320 	FOR F = 1 TO 8: POKE 8 + F 
- 1,V<Fl: NEXT : PRINT NE 
XT : GOTO 150 

330 IF LEN (A$l = 33 THEN A$ = 
OS1P • 01 PRINT CHR$ !7l; 

340 L =LEN (A$l:O$ AS:O • P: 
LS = "": IF P > 0 THEN LS = 

LEFT$ (A$,Pl 
350 R$ = "": IF P < L - 1 THEN 

R$ = RIGHT$ !A$,L - P - ll 
360 HTAB 7: PRINT L$;: FLASH: 

IF P < L THEN PRINT MIDS <A 
S,P + 1,ll;: NORMAL: PRINT 

RS; 
370 	PRINT " ";: NORMAL 
380 	K =PEEK <49152>: IF K < 12 

8 THEN 380 
390 POKE 49168,0:K = K - 128 
400 IF K = 13 THEN HTAB 7: PRIN 

T AS;" ";: RETURN 
410 IF K = 32 OR K > 47 AND K < 

58 OR K > 64 AND K < 71 TH 
EN A$ = LS + CHRS CKl + RS: 
p = p + 1 

420 	IF K = 4 THEN AS = LS + RS 
430 	 IF K = 9 THEN AS = L$ + 

+ MIO$ !A$,P + 1,1> +RS 

440 IF K 8 THEN P = P - <P > 


0) 
450 IF K 21 THEN P = P + <P < 

L) 

460 	GOTO 330 
470 F = l:D = 0: FOR P = 1 TO L 

EN !A$l:C$ =MIO$ <AS,P,ll: 
IF F > N AND C$ < > " " TH 

EN 	 RETURN 

480 IF CS < > " " THEN GOSUB 5 
20:V<Fl = J + 16 S <D = ll 
S V<Fl:D m D + 1 

490 IF D > 0 AND C$ = " " OR D 
= 2 	 THEN D = 0:F = F + 1 

500 NEXT : IF D = 0 THEN F = F 
- 1 

510 RETURN 
520 J = ASC (CSl:J = J - 48 - 7 

S <J > 641: RETURN 
530 A = 0: INPUT A$:A$ = LEFT$ 

<AS,4l: IF LEN !A$>= 0 THE 
N RETURN 

540 	FOR P = 1 TO LEN !A$l:C$ = 
MIDS (A$,P, 1 l: IF C$ < "0" 
OR CS > "9" AND CS < "A" OR 

CS > "Z" THEN A = 0: RETUR 
N 

550 GOSUB 520:A = A s 16 + J: N 
EXT : RETURN 

560 C = INT <BI 256l:C = B - 2 
54 s C - 255 s <C > 127l:C 
• C 	- 255 s CC > 255) 

570 	FOR F • 1 TO 8:C • C s 2 ­
255 S (C > 127> + V<Fl:C • 
C - 255 s <C > 255): NEXT: 

RETURN 
580 	I • FRE <0l:AS • "": FOR I 

= 1 TO LiT • INT <A I 16l: 
AS • MIDS ("0123456789ABCD 
EF",A - 16 ST+ 1,ll +AS: 
A • T: NEXT : RETURN 

590 	PRINT "FROM ADDRESS ";: GOS 
UB 5301 IF S > A OR E < A 0 
R A = 0 THEN B • 0: RETURN 

600 B = S + 8 s INT <<A - Sl I 
8>1 RETURN 

610 PRINT "DISK ERROR": GOTO 15 
0 	 © 
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SpeedScript 3.0 

All Machine Language Word Processor For Apple 

Charles Brannon. Program Editor 

Apple Adop 0 ·1on By Kevin Morrin. Edi oriol Programmer 


COMPUTE! concludes its SpeedScript 
3.0 series this month with a version 
for Apple II-series computers with 
DOS 3.3 and at least 48K RAM. Origi­
nally written for the Commodore 64 
and VIC-20, SpeedScript has also 
been adapted for Atari computers 
(COMPUTE!, May 1985) and has become 
extremely popular. It compares favor­
ably with commercial programs and 
has some features never seen before in 
an Apple word processor. 

SpeedScript 3.0, though compact in 
size (5 .SK), has most of the functions 
you expect in a full-featured word 
processor. SpeedScript is also very 
easy to learn and use. You type in 
everything first; preview and make 
corrections on the screen; insert and 
delete words, sentences, and para­
graphs; then print out an error-free 
draft, letting SpeedScript take care of 
things like margins, centering, head­
ers, and footers . 

The Apple version of SpeedScript 
3.0, and all other Apple programs in 
this issue, may be ordered on disk 
directly from COMPUTE! Publica­
tions. Call TOLL FREE 1-800-334­
0868 (in NC 1-919-275-9809) to 
charge your order 8:30 a.m.-7:00 
p.m. Eastern Time, Monday 
through Friday. Or send check or 
money order ($12.95 plus $2.00 
shipping and handling) to: 

COMPUTE! Publications, Inc. 
P.O. Box 5058 
Greensboro, NC 27403 USA 

Readers outside the United States 
and Canada add $3.00 shipping and 
handling. All orders must be pre­
paid in US funds. 
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Special Typing Instructions 
Apple SpeedScript is the longest 
Apple machine language program 
we've ever published, but COM­
PUTE!'s new "Apple MLX" entry sys­
tem helps you type it right the first 
time. MLX can detect most typing 
errors as they happen. (See the Ap­
ple MLX article elsewhere in this 
issue.) MLX also lets you type Speed­
Script in more than one sitting. Al­
though the program listing is 
lengthy, we guarantee the effort will 
be worthwhile. If you prefer, you 
can order Apple SpeedScript 3.0 (and 
all other Apple programs in this 
issue) on disk directly from COM­
PUTE! Publications at a nominal 
cost (see box). 

To begin entering the data for 
SpeedScript, boot up your Apple 
with a DOS 3.3 startup disk in the 
drive. As the MLX article states, pro­
grams entered with MLX must be 
sa_ved to a disk with the same oper­
ating system format as the disk from 
which MLX was loaded. Since this 
version of SpeedScript works only 
with DOS 3.3, you must load Apple 
MLX from a DOS 3.3 disk. If you 
have a Ile or Ile that came with the 
ProDOS operating system, you 
must obtain a copy of DOS 3.3 
before entering SpeedScript. 

Because the machine language 
data for SpeedScript resides in the 
same area of memory where BASIC 
programs are normally loaded, it's 
necessary in this case to reconfigure 
memory before loading MLX to en­
ter SpeedScript. Otherwise, the 
SpeedScript data you enter with MLX 
will overwrite the MLX program it­
self as you type. To reconfigure 
memory, type the following line in 
direct mode (no line number) and 

hit RETURN: 
POKE 104,32: POKE 8192,0: NEW 

You must always enter this line 
before loading MLX to enter Speed­
Script data. It is, however, not neces­
sary to enter this line before loading 
the completed SpeedScript program. 

Now load and run Apple MLX. 
Answer the first two questions that 
MLX asks like this: 

STARTING ADDRESS? 0800 
ENDING ADDRESS? 1E45 

An options menu appears next. 
Press E to Enter the program. Now 
type the address at which you'd like 
t~ start typing. If you're just begin­
ning to type the listing, you'd enter 
0800. The screen then shows the 
first prompt, the number 0800 fol­
lowed by a colon (:). Type in each 
two-digit number shown in the 
SpeedScript listing (some of the dig­
its are letters, because the numbers 
are in hexadecimal). You don't need 
to type the spaces shown in the 
listing, but you can for the sake of 
readability. MLX does not let you 
type illegal characters. 

The last number you enter in 
each line is a checksum. If you type 
the line correctly, the checksum cal­
culated by MLX should match the 
checksum number you typed in. If it 
doesn't match, MLX makes you re­
type the line. MLX is not foolproof, 
though . It's quite rare, but it 's possi­
ble that an error in one number 
could be offset by an error in anoth­
er. MLX will help catch your errors, 
but you still must be careful. 

Typing In Multiple Sittings 
If you want to stop typing the listing 
at some point and pick up later, 
press RETURN at the address 
prompt without typing anything. 



AppIe SpeedScript 3.0 Keyboard Map 

Use ICTRLI or lcontroll with most commtmds 

Apple Ile Keyboard Shown. Apple lie ,I I+ keyboard si miler 

Quickly 
Insert 255 
spaces 

"With OpAp or 
ESC : Delete 
spaces . 

Precedes 
some 
commands 
(](+) 

Grab 
(Delete) 
Character 
at cursor 

with SHIFT : 
Home 
Cursor 

s\imch 
uppercase 
with 
lowercase 

..__ 

Erase 
Sentence 
Word Tab 

Replace (Indent) 
into buffer with OoAp 
Paragraph 

5 spaces 
or ESC : 

or ERASE Select 
ALL Replace 


Phrase 


Sentence 
Word 
Paragr 
into 

......,.....-...__buffer _ .- .____. 

Write down the address number you 
stopped at. The options menu reap­
pears, and you can save your typing 
at this poin t. To continue entering 
data the next time, boot your sys­
tem, enter the direct-mode line giv­
en above to configure memory, and 
load MLX. Answer the STARTING 
ADDRESS? and ENDI N G AD ­
DRESS? questions with the same 
values you used the first time, 0800 
and 1E45. Then select Load from the 
options menu, then press E to enter 
data. Give MLX the address number 
you previously stopped at . Now 
continue typing as before . 

When you fin ish all typing, 
MLX returns you to the options 

with SHlfT : 
Insert Buffer 

(](e ,)[c) 

OpenInsert 
up aMode space

On/Off (Insert) 

Cursor left 
with OpAp 
or ESC: 
Word Left 

with CTRL and 
SHIFT: End 
Paragraph, indent 

(][+) 

menu, where you can save the fin­
ished program. 

MLX has now created a binary 
file on disk. To run it, reboot the 
machine to clear out memory, then 
from BASIC type BRUN filename, 
where filename is the name you 
specified when saving SpeedScript 
on disk with MLX. SpeedScript auto­
matically loads and runs. If you pre ­
fer, you can write a short program: 

IO PRINT CHR$(4);"BRUN filename" 

and save it as the HELLO file on the 
disk (INIT HELLO to format and set 
up a blank disk). This makes Speed­
Script load and run automatically 
when you boot up. 

Print 

with OpAp 
or ESC : 
Print to 
Screen 
or Slot• 

Next 
1----~-1 1Sent~ 

with OpAp 
or ESC:Word Ri t 
Next 
Paragraph 

Backspace 
delete 

Load 

Return­

markB 

Previous 
Sentence 
with OpAp 
or ESC: 
Prevfous 
Paragraph 

Insert 
Bufftt' 

(][+) 

Do You Have Lowercase? 
When you BRUN SpeedScript, you'll 
first be asked , LOWERCASE? 
[Y/ NJ. If you are running Speed­
Script on an Apple Ile or lie, or have 
a lowercase character generator in 
your Apple II+ , press Y for Yes. 
Otherwise, press N. This adjusts 
SpeedScript for your machine. 

After you 've answered the 
prompt, you'll see a blank 40-col ­
umn screen with a blinking under­
line cursor. The first line on the 
screen is in inverse video, white 
with black letters. SpeedScrip t pre­
sents all messages on this command 
line. The remaining 23 lines of the 
screen are used to enter, edit, and 
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display your document. You cannot 
enter text in 80 columns, although 
you can print the document to the 
screen in 80 columns, if you have 
the appropriate hardware. 

The cursor shows where the 
next character you type will appear 
on the screen. SpeedScript lets you 
move the cursor anywhere within 
your document, making it easy to 
find and correct errors. 

Entering Text 
To begin using SpeedScript, just start 
typing. If you have an Apple II+ 
without a lowercase character gen­
erator and SHIFT key modification, 
you'll need to follow a special proce­
dure because the Apple II+ SHIFT 
key does not work with alphabetic 
characters. (Lowercase adapters and 
SHIFT key modifications are avail­
able for the Apple II+; see your 
Apple dealer.) 

For lowercase text, just type 
normally. On an Apple II+ without 
a lowercase adapter, lowercase text 
appears on the screen as uppercase. 
When you need to specify an upper­
case Jetter, press the ESC key before 
typing that Jetter. An uppercase let­
ter appears on the screen in inverse 
video (with the colors switched) . 
The next character you type will 
appear as a normal uppercase char­
acter, representing lowercase. 

This is the convention used by 
most Apple word processors when 
lowercase is not available. While 
this may seem awkward, it over­
comes the uppercase-only limitation 
of the Apple II+ and becomes sec­
ond nature after a while. For ex­
ample, to enter: 

Who won the World Series? 

you 'd type: 
ESC WHO WON THE ESC WORLD 
ESC SERIES? 

which appears onscreen as: 

SiO WON THE '1JGRLD aRIES? 

With an Apple II+ with the 
SHIFT key modification or an Apple 
Ile/Ile, you type as you would on a 
typewriter, holding down the SHIFT 
key while typing the uppercase let­
ter. Be sure to disengage the CAPS 
LOCK key if you want to type 
lowercase. 

When the cursor reaches the 
right edge of the screen, it automati­
cally jumps to the beginning of the 
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next line, just as in BASIC. But 
unlike BASIC, SpeedScript never 
splits words at the right edge of the 
screen. If a word you're typing 
won't fit at the end of one line, it's 
instantly moved to the next line. 
This feature, called word-wrap or 
parsing, also helps make your text 
more readable. 

Scrolling And Screen 
Formatting 
When you finish typing on the last 
screen line, SpeedScript automatical­
ly scrolls the text upward to make 
room for a new line at the bottom. 
Imagine the screen as a 23-line win­
dow on a long, continuous docu­
ment. There's room in memory for 
27904 characters on a 48K machine, 
or about 10-15 pages of text. (Un­
fortunately, SpeedScript 3.0 cannot 
make use of the extra memory avail­
able with 64K or 128K.) To check at 
any time how much space is avail­
able, press CTRL-A (hold down the 
CTRL key while pressing the A key). 
The number appearing in the com­
mand line indicates how much 
available room remains for charac­
ters of text. 

If you're used to a typewriter, 
you'll have to unlearn some habits if 
this is your first experience with 
word processing. Since the screen is 
only 40 columns wide, and most 
printers have 80-column carriages, it 
doesn't make sense to press RE­
TURN at the end of each line as you 
do on a typewriter. SpeedScript's 
word-wrap takes care of this auto­
matically. Press RETURN only 
when you want to force a carriage 
return to end a paragraph or limit 
the length of a line. A return-mark 
appears on the screen as an inverse 
less-than sign ( <). 

Using The Keyboard 
Most features are accessed with con­
trol-key commands-you hold 
down CTRL while pressing another 
key. In this article, control-key com­
mands are abbreviated CTRL-x 
(where x is the key you press in 
combination with CTRL). An ex­
ample is the CTRL-A mentioned 
above to check on available memo­
ry. CTRL-E means hold down CTRL 
and press E. 

Some commands have special 
options. On the Apple II+, you'll 
sometimes need to press ESC before 
the CTRL key, as in ESC-CTRL-E. 

You first press ESC, then release it 
and press CTRL and E together. If 
your Apple II+ has the SHIFT key 
modification, you can press SHIFT 
instead of ESC, but you must press it 
simultaneously with CTRL and the 
command key. 

On the Apple Ile and Ile, you 
hold down the Open Apple key (the 
key with a hollow Apple symbol) 
while pressing the CTRL key combi­
nation . This is represented in this 
article as OpAp-CTRL-E. Other 
keys are referenced by name or 
function, such as DELETE for the 
backspace key, carat for the carat n 
symbol (SHIFT-Non the Apple II+ 
or SHIFT-6 on the Apple Ile/Ile), or 
cursor-left for the ._ key. See the 
figure for a complete quick-refer­
en ce chart of all keyboard 
commands. 

The Apple II+ keyboard does 
not support all the keys used by 
SpeedScript, such as cursor-up and 
cursor-down (i ! ), but these com­
mands can still be accessed with 
CTRL-key combinations. Because 
SpeedScript uses almost every key, 
not all combinations are especially 
mnemonic . Most keys, though, 
stand for the name of the function 
they perform. 

Some keys let you move the 
cursor to different places in the doc­
ument to make corrections or scroll 
text into view. You can move the 
cursor by character, word, sentence, 
or paragraph. Here's how to control 
the cursor: 

• The cursor-left/right keys 
(<-/->)move the cursor a single space 
in either direction. By preceding this 
key with ESC on the Apple II+, or 
by holding down the Open Apple 
key while pressing the key on the 
Apple Ile/Uc, you can move the cur­
sor to the beginning of the next (-+) 
or previous (<-) word. 

• The cursor-up/down keys 
(i / ! on the Ile/Ile, CTRL-J/CTRL-K 
on the II+) move the cursor to the 
beginning of either the previous or 
next sentence. On the lie/Uc, hold 
down the Open Apple key as you 
press the arrow to move to the be­
ginning of the next ( ! ) or previous 
(i) paragraph. On the Apple II+, 
press CTRL-K to move the cursor to 
the beginning of the next sentence, 
and press CTRL-J to move the cursor 
to the beginning of the previous sen­
tence. Press ESC-CTRL-K to move 



the cursor to the beginning of the 
next paragraph, or ESC-CTRL-J to 
move the cursor to the beginning of 
the previous paragraph. (A para­
graph is defined as any sequence of 
characters ending in a return-mark.) 

• Pressing CTRL-@ (CTRL­
SHIFT-2 on the Ile/lie, CTRL­
SHIFT-P on the ll+), puts the 
cursor at the top of the screen. If the 
cursor is already at the top of the 
screen, CTRL-@ moves the cursor 
to the top of the document. So to 
quickly move to the beginning of the 
document, press CTRL-@ twice. 

• CTRL-Z moves the cursor to 
the end of the document, scrolling if 
necessary. It's easy to remember 
since Z is at the end of the alphabet. 

Making Corrections 
Sometimes you'll have to insert 
some characters to make a correc­
tion. Use CTRL-0 to open up a sin­
gle space . Merely position the cursor 
at the point where you want to in­
sert a space, and press CTRL-0. 

It can be tedious to use CTRL-0 
to open up enough space for a whole 
sentence or paragraph. For conven­
ience, Sp eedScript has an insert 
mode that automatically inserts 
space for each character you type. In 
this mode, you can 't type over char­
acters; everything is inserted at the 
cursor position. To enter insert 
mode, press CTRL-1. To cancel in­
sert mode, press CTRL-1 again. To 
let you know you're in insert mode, 
the cursor changes from a blinking 
underline to a blinking inverse un­
derline (which looks like a solid 
square) . The cursor changes back to 
a blinking underline when you exit 
insert mode. Because of keyboard 
redundancy, the TAB key on the 
Apple Ile/Ile works just like CTRL-1. 

Insert mode is the easiest way 
to insert text, but it can become too 
slow when inserting near the top of 
a very long document because it 
must move all the text following the 
cursor position. So SpeedScript has 
even more ways to insert blocks of 
text. 

One way is to use CTRL-T 
(tab). It is programmed in Speed­
Script to act as a five-space margin 
indent. To end a paragraph and start 
another, press RETURN twice and 
press CTRL-T. A shortcut for this is 
CTRL-] on the Apple Ile/Ile and 
CTRL-SHIFT-M on the Apple II+; 
these keystrokes automatically in­

sert two return-marks and indent 
the margin. CTRL-T always inserts; 
you don't need to be in insert mode. 
You can also use CTRL-T to open up 
more space than CTRL-0. (You can­
not set or clear tab stops in Speed­
Script as you can with some word 
processors.) No matter how much 
space you want to insert, each inser­
tion takes the same amount of time. 
So CTRL-T can insert five spaces 
five times faster than pressing 
CTRL-0 five times. 

There's an even better way, 
though. Press CTRL-Q to quickly 
insert 255 spaces (it does not insert a 
line; use RETURN for that). You can 
press it several times to open up as 
much space as you need. And 
CTRL-Q is quick indeed. It inserts 
255 spaces as fast as CTRL-0 opens 
up one space. Now just type the text 
you wanted to insert over the blank 
space. (You don't want to be in 
CTRL-1 insert mode when you use 
this trick; that would defeat its 
purpose .) 

Since DELETE (backspace) is 
also slow when working with large 
documents (it, too, must move all 
text following the cursor), you may 
prefer to use the cursor-left key to 
backspace when using this method . 

After you 're done inserting, 
there may be some inserted spaces 
left over that you didn't use. Just 
press ESC-CTRL-Q on the II+ or 
OpAp-CTRL-Q on the Ile/Ile. This 
instantly deletes all extra spaces be­
tween the cursor and the start of 
following text. It's also useful when­
ever you need to delete a block of 
spaces for some reason. 

Erasing Text 
To erase the character on which the 
cursor is sitting, press CTRL-G (to 
grab the character). The character 
highlighted by the cursor is re­
moved, and all following text is 
moved toward the cursor to fill the 
empty space. 

Press CTRL-B (backspa ce) on 
the II+ or the DELETE key on the 
Ile/Ile to delete the character to the 
left of the cursor. All the following 
text is moved with the cursor to fill 
the empty space . 

These keys are fine for minor 
deletions, but it could take all day to 
delete a whole paragraph this way. 
So SpeedScript has two commands 
that can delete an entire word, sen­
tence, or paragraph at a time. 

CTRL-E erases text after (to the 
right of) the cursor position (and can 
also erase all text), and CTRL-D 
deletes text behind (to the left of) the 
cursor. 

To use the CTRL-E erase mode, 
first place the cursor at the begin­
ning of the word, sentence, or para­
graph you want to erase. Then press 
CTRL-E. The command line shows 
the message "ERASE (S, W,P,A) : 
RETURN TO EXIT." Press S to erase 
a sentence, W for a word, or P for a 
paragraph. Each time you press one 
of these letters, the text is quickly 
erased. You can keep pressing S, W, 
or P until you've erased all the text 
you wish. Then press RETURN to 
exit the erase mode. 

You also use CTRL-E to erase 
all text from memory when you 
want to start a new document. To 
erase all text, press CTRL-E, then 
press the A (all) key. A prompt ap­
pears: ERASE ALL TEXT: ARE YOU 
SURE (Y/N). Press Y to perform the 
irreversible deed. You cannot recov­
er any text erased this way. Press N 
or any other key to cancel this 
function . 

The CTRL-D delete mode 
works similar to CTRL-E, but de­
letes only one word, sentence, or 
paragraph at a time . First, place the 
cursor after the word, sentence, or 
paragraph you want to delete. Then 
press CTRL-D. Next, press S, W, or 
P for sentence, word, or paragraph. 
The text is immediately deleted and 
you return to editing . You' don 't 
need to press RETURN to exit the 
CTRL-D delete mode unless you 
pressed this key by mistake. (In gen­
eral, you can escape from any function 
in SpeedScript by simply pressing RE­
TURN.) CTRL-D is most convenient 
when the cursor is already past what 
you've been typing. 

The Text Buffer 
When you erase or delete with 
CTRL-E and CTRL-D, the text isn ' t 
Jost forever (unless you've per­
formed an Erase All). SpeedScript re­
members what you've removed by 
storing deletions in a separate area 
of memory called a buffer. The buff­
er is a failsafe device. If you erase 
too much, or change your mind, just 
press CTRL-carat (CTRL-SHIFT-6 
on the lie/Ile, CTRL-SHIFT-N on 
the II + ) to restore the deletion. 
However, be aware that SpeedScript 
remembers only the last erase or 
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delete you performed. It's not to 
hard to remember this command, 
since the carat is used in paper-and­
pencil editing to signify an insertion. 
Be sure you don't press CTRL-N 
without SHIFT, since CTRL-N is the 
command to clear out (1111//) the 
buffer. 

Another, more powerful, use of 
this buffer is to move or copy sec­
tions of text. To move some text 
from one location in your document 
to another, first erase or delete it 
with CTRL-E or CTRL-D. Then 
move the cursor to where you want 
the text to appear and press CTRL­
carat. CTRL-carat instantly inserts 
the contents of the buffer at the 
cursor position. If you want to copy 
some text from one part of your 
document to another, just erase or 
delete it with CTRL-E or CTRL-D, 
restore it at the original position 
with CTRL-carat, then move the 
cursor elsewhere and press CTRL­
carat to restore it again. You can 
retrieve the buffer with CTRL-carnt 
as many times as you like. If there is 
no room left in memory for inserting 
the buffer, you'll see the message 
NO ROOM. 

Important: The CTRL-E erase 
mode lets you erase up to the maxi­
mum size of the buffer (2K), and 
CTRL-E also removes the previous 
contents of the buffer. The buffer is 
also erased with the ERASE ALL 
option of CTRL-E. Keep this in mind 
if there's something in the buffer 
you'd rather keep. If you don't want 
the buffer to be erased, hold down 
the Open Apple key (or precede 
with ESC on the II+) when you 
press CTRL-E. This preserves the 
buffer contents and adds newly 
erased text to the buffer. 

If you ever need to erase the 
contents of the buffer, press CTRL-N 
(null buffer). 

Search And Replace 
SpeedScript has a Find command 
that searches through your docu­
ment to find a selected word or 
phrase. A Replace option lets you 
automatically change one word to 
another throughout the document. 

ESC-CTRL-F or OpAp-CTRL­
F (find) lets you define a search 
phrase, ESC-CTRL-R or OpAp­
CTRL-R (replace) lets you define a 
replace phrase, and CTRL-Y is for 
automatically searching and 
replacing. 
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Searching is a two-step process. 
First you need to tell SpeedScript 
what to search for, then you trigger 
the actual search. Hold down Open 
Apple and press CTRL-F (on the 
Apple 11 +,press ESC, then CTRL-F). 
The command line prompts FIND:. 
Type in what you'd like to search 
for, the search phrase. If you press 
RETURN alone without typing any­
thing, the Find command is 
canceled. 

When you are ready to search, 
press CTRL-F. SpeedScript looks for 
the next occurrence of the search 
phrase starting from the current cur­
sor position. If you want to hunt 
through the entire document, press 
CTRL-@ twice to move the cursor to 
the very top before beginning the 
search. Each time you press CTRL-F, 
SpeedScript looks for the next occur­
rence of the search phrase and 
places the cursor at the start of the 
phrase. If the search fails, you'll see 
the message NOT FOUND. 

CTRL-R works together with 
CTRL-F. After you 've specified the 
search phrase with OpAp-CTRL-F 
or ESC-CTRL-F, press OpAp-CTRL­
R or ESC-CTRL-R to select the re­
place phrase. (You can press 
RETURN alone at the REPLACE 
WITH: prompt to select a null re­
place phrase. When you hunt and 
replace, this deletes the located 
phrase.) To manually search and re­
place, start by pressing CTRL-F. 
After SpeedScript finds the search 
phrase, press CTRL-R if you want to 
replace the phrase. lf you don 't want 
to replace the phrase, don 't press 
CTRL-R. You are not in a special 
search and replace mode. You're 
free to continue writing at any time. 

CTRL-Y links CTRL-F and 
CTRL-R together (think of the two 
branches of the Y linking together 
Find and Replace). It first asks 
FIND:, then REPLACE:, then auto­
matically searches and replaces 
throughout the document starting at 
the cursor position. 

There are a few things to watch 
out for when using search and re­
place. First, realize that if you search 
for "the, " SpeedScript finds the em­
bedded "the" in words like "there­
fore " and " heathen ." If you 
changed all occurrences of "the" to 
"cow," these words would become 
"cowrefore" and " heacown." If you 
want to find a single word, include a 
space as the first character of the 

word, since almost all words are 
preceded by a space. Naturally, if 
you are replacing, you need to in­
clude the space in the replace 
phrase, too. 

Also, SpeedScript distinguishes 
between upper- and lowercase. The 
word "Meldids" does not match 
with " meldids." SpeedScript will not 
find a capitalized word unless you 
capitalize it in the search phrase. To 
cover all bases, you will sometimes 
need to make two passes at replac­
ing a word. Keep these things in 
mind when using CTRL-Y, since 
you don't have a chance to stop a 
linked find and replace. 

Storing Your Document 
To store your text, press CTRL-S. 
You'll see the prompt SAVE:. Type 
in the filename and press RETURN. 
If you need to access a second disk 
drive, precede the filename with 2:. 
This becomes the default drive for 
future disk access. To return to drive 
1, precede the filename with 1:. If 
the filename you specify coincides 
with one already on the disk, the 
existing file will be overwritten by 
the new one. 

CTRL-S always saves the entire 
document. The cursor position with­
in the document is not important. 

When the SAVE is complete, 
SpeedScript reports NO ERRORS if 
all is well, or gives a message like 
DISK FULL if not. Check your DOS 
or BASIC manual for a list of error 
messages and their causes. 

Press CTRL-C to display the 
disk catalog. The catalog pauses 
when the screen is full, waiting for 
you to press a key to continue. 
When the catalog is finished, press 
RETURN to return to editing. 

Loading A Document 
To recall a previously saved, docu­
ment, press CTRL-L. Answer the 
LOAD: prompt with the filename. 
Again, you can precede the filename 
with 1: or 2: to switch drives. Speed­
Script loads the file and should dis­
play NO ERRORS. Oth erwise, 
SpeedScript reports the error. 

The position of the cursor is im­
portant before loading a file. Docu­
ments start loading at the cursor 
position, so be sure to press CTRL-@ 
twice or CTRL-E and A (Erase All) to 
move the cursor to the start of text, 
unless you want to merge two docu­
ments. When you press CTRL-L to 



load, a flashing asterisk appears to 
warn you if the cursor is not at the 
top of the document. 

To merge two or more files, 
simply load the first file, press 
CTRL-Z to move the cursor to the 
end of the document, and then load 
the file you want to merge. Do not 
place the cursor somewhere in the 
middle of your document before 
loading. A Load does not insert the 
text from disk, but overwrites all text 
after the cursor position. The last 
character loaded becomes the new 
end-of-text pointer, and you cannot 
access any text that appears ahead of 
this pointer. 

Since SpeedScript stores docu­
ments as binary files, you cannot 
read a text file in BASIC, load a 
BASIC program into SpeedScript, or 
upload a text file with a modem. 
However, Program 2 is a file conver­
sion program which allows these 
functions. It converts SpeedScript bi­
nary files into ASCII text files. It can 
also convert an ASCII text file into a 
SpeedScript binary file. This lets you 
convert word processing files from 
other word processors, or change a 
SpeedScript document into a text file 
suitable for uploading. You can even 
edit BASIC programs with Speed­
Script. Add the following line to 
your BASIC program and run it. It 
creates a text file on disk of your 
BASIC listing. 

0 	PRINT CHR$(4);"0PEN file11ame" 
:PRINT CHR$(4)"WRITE 
file11ame":LlST 

Run Program 2 to convert the 
BASIC text file to a SpeedScript file. 
You can then load this file into 
SpeedScript for editing. Save this file 
back to disk, run Program 2 to con­
vert it back to a text file, then in 
BASIC use EXEC filename to read 
the text file back into BASIC. Al­
though this seems rather tedious, 
you may find it quite worthwhile 
when working with long programs. 
A similar technique can be used to 
edit files written by other 
applications. 

Note: Delete any SpeedScript 
print formatting commands (de ­
scribed below) before converting a 
text file to an ASCII file. Otherwise, 
they will not be converted correctly. 

Additional Features 
SpeedScript has a few commands 
that don't do much, but are nice to 

have. CTRL-X exchanges the char­
acter under the cursor with the char­
acter to the right of the cursor. Thus 
you can fix transposition errors with 
a single keystroke. CTRL-W (think 
sWitclz) changes the character under 
the cursor from uppercase to lower­
case or vice versa. 

Apple SpeedScript traps the RE­
SET key. RESET or CTRL-RESET 
always returns you to editing mode. 
There is no way to exit SpeedScript 
once you've run it, short of 
rebooting. 

PRINT! 
If you already think SpeedScript has 
plenty of commands, wait until you 
see what the printing package of­
fers . SpeedScript supports an array of 
powerful formatting features. It 
automatically fits your text between 
left and right margins you can speci­
fy. You can center a line or block it 
against the right margin. SpeedScript 
skips over the perforation on contin­
uous-form paper, or can wait for you 
to insert single-sheet paper. A line of 
text can be printed at the top of each 
page (a header) and/or at the bottom 
of each page (a footer), and can in­
clude automatic page numbering, 
starting with whatever number you 
like. 

SpeedScript can print on differ­
ent lengths and widths of paper, and 
single-, double-, triple-, or any­
spacing is easy. You can print a doc­
ument as big as can fit on a disk by 
linking several files together during 
printing. You can print to the screen 
or to a file instead of to a printer. 
Other features let you send special 
codes to the printer to control fea­
tures like underlining, boldfacing, 
italics, and double-width type (de­
pending on the printer) . 

But with all this power comes 
the need to learn additional com­
mands. Fortunately, SpeedScript sets 
most of these variables to a defau-lt 
state. If you don't change these set­
tings, SpeedScript assumes a left 
margin of five, a right margin posi7 
tion of 75, no header or footer, 
single-spacing, and continuous pa ­
per page feeding. You can change 
these default settings if you want 
(see below). 

Before printing, be sure the pa ­
per in your printer is adjusted to top­
of-form (move the paper perforation 
just above the printing element). 
One additional note: Some printers 

incorporate an automatic skip-over­
perfora tion feature. The printer 
skips to the next page when it 
reaches the bottom of a page. Since 
SpeedScript already controls paper 
feeding, you need to turn off this 
automatic skip-over-perf feature 
before running SpeedScript, or pag­
ing won't work properly. 

To begin printing, press CTRL­
P. If your printer is attached, 
powered on, and selected (online), 
SpeedScript begins printing immedi­
ately. To cancel printing, press 
CTRL and the RESET key. 

If you need to print to an RS­
232 printer or to a printer "in a slot 
other than slot #l, press· ESC­
CTRL-P (Apple II + ) or OpAp­
CTRL-P (Apple lie/Ile). This brings 
up the prompt PRINT TO: SCREEN, 
PRINTER? Press S to print to the 
screen. If you don't have lowercase, 
the screen display won't make much 
sense, although you can still see 
where pages break. If you have an 

· Apple Ile, an Apple Ile with the 80­
column card, or an Apple II+ with a 
compatible 80-column card, Speed­
Script automatically prints to the 
screen in 80 columns, simulating the 
printer. 

If you select P, you'll be asked 
for the slot number. Output is sent 
to the slot number you select. It's 
similar to PR# in BASIC. If you print 
to slot 6 (the disk drive), you'll cause 
the system to reboot, so be careful. 

Formatting Commands 
The print formatting commands are 
single letters embedded in text, such 
as L for left margin. To enter a for­
matting variable, press CTRL-V. 
You'll see the prompt ENTER FOR­
MAT VARIABLE:. Now press any 
key. The print formatting com­
mands must be distinguished from 
normal text, so they appear on­
screen in flashing inverse video with 
the text and background colors 
switched. All lettered printer com­
mands should be entered without 
the SHIFT key. During printing, 
SpeedScript treats these characters as 
printing commands. 

There are two kinds of printing 
commands, which we'll call Stage 1 
and Stage 2. Stage 1 commands 
usually control variables such as left 
margin and right margin . Most are 
followed by a number, with no 
space between the command and 
the number. Stage 1 commands are 
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executed before a line is printed. 
Stage 2 commands, like center­

ing and underlining, are executed 
while the line is being printed. 
Usually Stage 1 commands must be 
on a line of their own, although you 
can group several Stage 1 com­
mands together on a line. Stage 2 
commands are by nature embedded 
within a line of text. Again, remem­
ber to press CTRL-V to enter the 
boldface characters shown below. 

Stage 1 Commands 
L Left margin. Follow with a 

number from 0 to 255 . Use 0 for no 
margin. Defaults to 5. 

R Right margin position, a 
number from 1 to 255. Defaults to 
75. Be sure the right margin value is 
greaterthan the left margin value, or 
SpeedScript will go bonkers. 

T Top margin . The position at 
which the first line of text is printed, 
relative to the top of the page. De­
faults to 5. The header (if any) is 
always printed on the first line of the 
page, before the first line of text. 

B Bottom margin. The line at 
which printing stops before continu­
ing to the next page. Standard 81/2 X 
11-inch paper has 66 lines. Bottom 
margin defaults to the fifty-eighth 
line. Don't make the bottom margin 
greater than the page length . 

P Page length. Defaults to 66. If 
your printer does not print six lines 
per inch, multiply lines-per-inch by 
11 to get the page length. European 
paper is usually longer than Ameri­
can paper-115/a or 12 inches. Try a 
page length of 69 or 72. 

S Spacing. Defaults to single­
spacing. Follow with a number from 
1 to 255. Use 1 for single-spacing, 2 
for double-spacing, 3 for triple­
spacing. 

@ Start numbering at page 
number given. Page numbering nor­
mally starts with 1. 

? Disables printing until select­
ed page number is reached. For ex­
ample, a value of 3 would start 
printing the third page of your docu­
ment. Normally, SpeedScript prints 
starting with the first page. 

X Sets the page width, in col­
umns (think a cross). Defaults to 80. 
You need to change this for the sake 
of the centering command if you are 
printing in double-width or con­
densed type, or are using a 40­
column or wide-carriage printer. 
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N Forced paging. Normally, 
SpeedScript prints the footer and 
moves on to the next page only 
when it has finished a page, but you 
can force it to continue to the next 
page by issuing this command. It 
requires no numbers. 

M Margin release. Disables the 
left margin for the next printed line. 
Remember that this executes before 
the line is printed. It's used for 
outdenting. 

W Page wait. This command 
should be placed at the beginning of 
your document before any text. 
With page wait turned on, Speed­
Script prompts you to INSERT 
NEXT SHEEL PRESS RETURN 
when each page is finished printing. 
Insert the next sheet, line it up with 
the printhead, then press RETURN 
to continue. Page wait is ignored 
during disk or screen output. 

J Select automatic linefeeds 
after carriage return. Like W, this 
command must be placed before 
any text. Don't use this command to 
achieve double-spacing, but only if 
all text prints on the same line v.·ith 
some printers. 

I Information. This works like 
REM in BASIC. You follow the com­
mand with a line of text, up to 255 
characters, ending in a return-mark. 
This line will be ignored during 
printing, and is handy for making 
notes to yourself such as the file­
name of the document. 

H Header define and enable. 
The header must be a single line of 
text (up to 254 characters) ending in 
a return-mark. The header prints on 
the first line of each page. You can 
include Stage 2 commands such as 
centering and page numbering in a 
header. You can use a header by 
itself without a footer. The header 
and footer should be defined at the 
top of your document, before any 
text. If you want to prevent the 
header from printing on the first 
page, put a return-mark by itself at 
the top of your document before the 
header definition. 

F Footer define and enable. The 
footer must be a single line of text 
(up to 254 characters) ending in a 
return-mark. The footer prints two 
lines prior to the last line of each 
page. As with the header, you can 
include Stage 2 printing commands, 
and you don't need to set the header 
to use a footer. 

G Go to (link) next file. Put this 
command as the last line in your 
document. Follow the command 
with the filename (with no spaces 
between the G and the filename), 
including the drive number prefix 1: 
or 2:, if appropriate. After the text in 
memory is printed, the link com­
mand loads the next file into memo­
ry. You can continue linking succes­
sive files, but don 't include a link in 
the last file. Before you start printing 
a linked file, make sure the first of 
the linked files is in memory. When 
printing is finished, the last file 
linked to will be in memory. 

Stage 2 Commands 
These commands either precede a 
line of text or are embedded within 
one. 

C Centering. Put this at the be­
ginning of a line you want to center. 
This centers only one line ending in 
a return-mark. Repeat this com­
mand at the beginning of every line 
you want centered . Centering uses 
the page-width setting (see above) 
to properly center the line. To center 
a double-width line, either set the 
page width to 40 or pad out the rest 
of the line with an equal number of 
spaces. If you use double width, re­
member that the spaces preceding 
the centered text will be double­
wide spaces. 

# When SpeedScript encounters 
this command, it prints the current 
page number. You usually embed 
this within a header or footer. 

U A simple form of underlining. 
It works only on printers that recog­
nize CHR$(8) as a backspace and 
CHR$(95) as an underline character. 
Underlining works on spaces, too. 
Use the first U to start underlining, 
and another one to turn off 
underlining. 

Fonts And Styles 
Most dot-matrix printers are capable 
of more than just printing text at ten 
characters per inch. Some printers 
have several character sets, with 
italics and foreign language charac­
ters. Most can print in double width 
(40 characters per line), condensed 
(132 characters per line), and in 
either pica or elite. Other features 
may include programmable charac­
ters, programmable tab stops, and 
graphics modes. Many word proces­
sors customize themselves to a par­
ticular printer, but for flexibility 



SpeedScript was purposely designed 
not to be printer-specific. Instead, 
SpeedScript lets you define your own 
Stage 2 printing commands. 

You define a programmable 
printkey by choosing any character 
that is not already used for other 
printer commands. The numbers 0-9, 
most symbols, and some alphabetic 
characters are available for print­
keys. You enter these commands 
like printer commands with CTRL-V. 
The printkeys are like variables in 
BASIC. 

To define a printkey, press 
CTRL-V, then type the key you 
want to assign as the printkey, then 
an equals sign ( = ), and finally the 
ASCII value to be substituted for the 
printkey during printing. Now 
whenever SpeedScript encounters 
the printkey embedded in text, it 
prints the character with the ASCII 
value you previously defined. (If 
you have trouble passing some 
printkeys to the printer, try adding 
128 to the ASCII value you wish to 
send. Otherwise, some printer inter­
faces intercept the printkey.) 

For example, to define the + 
key as the letter z, you first look up 
the ASCII value of the letter z (in 
either your printer manual or in the 
BASIC manual). The ASCII value of 
the letter z is 122, so the definition 
is: 

:•:~122• 
Now, anywhere you want to print 
the letter z, substitute the printkey: 

Ga<IQoks! The .boo is·a·any!B. ·. · · ··. ... .. 
This would appear on paper as: 

Gadzooks! The zoo is zany! 

More practically, here's how 
you could program italics on an Ep­
son MX-80 compatible printer. You 
switch on italics by sending an ESC 
(a character with an ASCII value of 
27), then the character 4. You turn 
off italics by sending ESC 5. So de­
fine• as the escape code . Anywhere 
you want to print a word in italics, 
bracket it with •4 and *5. 

You can similarly define what­
ever codes your printer uses for fea­
tures like double width or empha­
sized mode. For your convenience, 
four of the printkeys are predefined, 
though you can change them. The 
keys 1-4 are defined as 27, 14, 15, 

and 18, common values for most 
printers . On most printers, 
CHR$(27) is the ESCape key, 
CHR$(14) starts double-width 
printing, CHR$(15) either stops 
double width or starts condensed 
characters, and CHR$(18) usually 
cancels condensed characters. 

Keep one thing in mind about 
printkeys. SpeedScript always as­
sumes it is printing to a rather dumb, 
featureless printer, the least com­
mon denominator. SpeedScript 
doesn't understand the intent of a 
printkey; it justs sends out its value. 
So if you make one word within a 
line double width, it may make the 
line overflow the specified right 
margin. There's no way for Speed­
Script to include built-in font and 
typestyle codes without being cus­
tomized for a particular printer, 
since no set of codes is universal to 
all printers. 

Hints And Tips 
It may take you awhile to fully mas­
ter SpeedScript, but as you do you'll 
discover many ways to use the edit­
ing and formatting commands. For 
example, there is a simple way to 
simulate tab stops, say for a colum­
nar table. Just type a period at every 
tab stop position. Erase the line with 
CTRL-E, then restore it with CTRL­
carat multiple times. When you are 
filli.ng in the table, just use word­
left/word-right to jump quickly be­
tween the periods. Or you can use 
the programmable printkeys to em­
bed your printer's own commands 
for setting and jumping to tab stops. 

You don't have to change or 
define printer commands every time 
you write. Just save these defini­
tions, and load this file for each 
session. You can create many cus­
tom definition files and have them 
ready to use on disk. You can create 
customized "fill-in-the-blank" let­
ters. just type the letter, and every­
where you'll need to insert some­
thing, substitute a unique character, 
such as an • or a CTRL character. 
When you're ready to customize the 
letter, use Find to locate each sym­
bol and insert the specific infor­
m a ti on. Instead of typing an 
oft-used word or phrase, substitute a 
unique character, then use CTRL-Y 
to automatically change these char­
acters into the actual word or 
phrase. You can even use Speed­
Script as a simple filing program. 

Just type in all your data, flagging 
each field with a unique character. 
You can use Find to quickly locate 
any field. 

If you experience any problems 
with SpeedScript that you are sure 
are not due to your error, please 
write (don't call) with a detailed ex­
planation of the problem and how it 
occurred. Describe your hardware 
configuration . It also helps to send 
us a disk copy of your typing so we 
can determine with our equipment 
whether you have a hardware 
problem. 

Due to the volume of mail, we 
cannot always reply to individual 
questions, but we welcome your 
suggestions. Who knows-your 
feedback may help make Speed­
Script 4.0 a reality. 

The Apple version of SpeedScript 
3.0, and all other Apple programs in 
this issue, may be ordered on disk 
directly from COMPUTE! Publica­
tions. Call TOLL FREE 1-800-334­
0868 (in NC 1-919-275-9809) to 
charge your order 8:30 a.m.-7:00 
p.m. Eastern Time, Monday 
through Friday. Or send check or 
money order ($12.95 plus $2.00 
shipping and handling) to: 

COMPUTE! Publicatio11s, Inc. 
P.O. Box 5058 
Greensboro, NC 27403 USA 

Readers outside the United States 
and Canada add $3.00 shipping and 
handling. All orders must be pre­
paid in US funds . 

Program 1 : SpeedScript 3.0 
For Apple 
Please refer to the "Apple MLX" article before 
entering this listing . 

START ADDRESS: S800 
END ADDRESS: 1E4S 

0800: 20 SB FC A9 2o A0 1E BS ES 
08081 ED 84 EE A0 00 20 DE 09 SF 
0810: 20 E9 09 C9 D9 F0 0C C9 DC 
0818: CE D0 FS A9 00 SD 00 03 So 
0820: 4C 28 08 A9 80 SD 00 03 39 
08281 20 29 0A 20 98 09 4C 1S 87 
0830: 08 AS 0o BD 51 08 AS 08 Co 
083S: BD 52 08 AS 19 BD S4 08 AE 
0840: AS 18 BD SS 08 Ao F9 F0 80 
08481 20 A9 00 SD S3 1E A0 00 FF 
08S01 89 FF FF 99 FF FF ca cc 3S 
08S8: S3 1E D0 F4 EE S2 08 EE C2 
08o0: SS 08 E0 00 F0 07 CA D0 43 
0808: E0 AS 1D D0 DE o0 AS F9 C0 
08701 AA 0S 1D D0 01 60 18 BA 0C 
0878: 6S 08 SD 99 08 AS 06 SD F8 
0880: 98 08 18 SA oS 18 SD 9C D9 
0888: 08 AS 19 BD 98 08 EB A4 7S 
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0890: lD D0 04 F0 00 A0 FF B9 97 0B30: cc 0A AA AD Sl lE F0 07 4B 0DD0: BF F0 13 C9 3C F0 0F 88 52 
0898: FF FF 99 FF FF 88 C0 FF 7F 0B38: BA 48 20 90 0A 08 AA BA 84 lllDD8; Diii EB Cb EC AS EC CD 46 C0 
08A0: D0 FS CE 99 08 CE 9C 08 Co 0B40: C9 FF 00 0o 20 SA 0F 4C BA 0DE0: lE B0 E2 4C FC 0D 84 ED oA 
08A8: CA D0 EA o0 A2 00 BD oD B3 0B4B: 18 0B BA C9 SD D0 02 A2 71 l!lDEB: Co ED CB F0 0A Bl EB C9 C2 
08B0: 09 BD 0F 09 SD 40 09 BD SB 0BS0: 3C BA 29 7F C9 20 90 48 7C 0DF0: A0 F0 F7 BB 4C 2o 00 A4 DB 
08B8J 84 09 80 0E 09 80 3F 09 ES 0BS8: BA 20 B9 0A 48 A0 00 Bl 0A 0DF81 ED 4C CS 00 AD 4o lE es EE 
08C0: 
08C81 

AD 4F lE SD DC 
0B 80 03 09 AD 

08 SD ED 
S0 lE 80 

28 
A9 

0Bo0: 
0BoB: 

FB 
F0 

C9 3C F0 
03 20 BE 

0S AD 52 
10 08 A0 

lE lF 
00 0B 

0E00: 
0Elll81 

FB 
lllC 

AD 
AD 

47 
ol 

lE 85 FC 
C0 00 44 

4C 
lE 

lF 28 
40 Diii 

0800: DD 08 80 EE 1118 80 04 09 F9 0B70: 91 FB 20 AC 08 38 A5 FB es 0E10: o3 C0 30 03 4C o9 11 A0 lllF 
08DBI 
08E0: 
08EB: 
08F01 
08F8: 
0900: 
090B: 
0910: 
09181 
09201 
0928: 
0930: 
093B: 

EB A0 00 B9 FF FF CB C9 7C 
82 F0 lC C9 3C F0 18 C0 2S 
28 D0 F0 88 B9 FF FF C9 7F 
80 F0 0B 29 3F C9 20 F0 C3 
0S 88 00 .F0 A0 27 CB 84 BE 
ED 88 B9 FF FF 10 0o C9 78 
83 B0 02 AS FF 99 FF FF 09 
88 10 EF A4 ED 18 98 oD 21 
DC 08 80 DC 08 80 ED 08 74 
SD 03 09 AD DD 08 o9 00 97 
eiD DD 08 BO EE 08 80 04 09 
09 E0 01 00 03 BC 4E 1E 31 
C0 2B F0 0A A9 A0 99 FF 76 

0B78: 
0B80: 
0B88: 
0B90: 
0B9B: 
0BA0: 
0BA81 
0BB01 
0BBBI 
0BClll1 
0BCB: 
0BD0: 
0BDB: 

ED 55 lE B5 ED AS FC ED E4 
So lE 05 ED 90 0E AS FB cc 
o9 00 80 S5 lE AS FC o9 4S 
00 BD So lE Eo FB 00 02 81 
Eo FC 20 lF 0C 4C 18 0B 24 
BA 48 20 AC 08 oB AE C7 E3 
0B DD C7 0B F0 0o CA D0 oB 
FB 4C 18 0B CA BA 0A AA 49 
A9 0B 48 A9 17 48 BD E6 46 
SB 48 BD E5 0B 48 60 1D DB 
95 BB BB BA 82. BF 84 B0 Cl 
B9 BS BC 93 83 9E 9B 9A 3A 
90 96 B7 97 BE 86 81 94 oD 

lllElB: 
0E20: 
0E281 
0E30: 
0E38: 
0E40: 
0E481 
0ES0: 
0E581 
0Eo01 
0E68: 
0E70: 
0E78: 

1110 Bl FB C9 AE F0 10 C9 F9 
Al F0 19 C9 BF F0 15 .C9 BE 
3C F0 11 CB 00 EB Eo FC 4E 
A5 FC CD 5o lE F0 E2 90 88 
E0 4C oC 00 CB 00 0E Eo C2 
FC AS FC CD 5o lE 90 05 12 
F0 03 4C oC 00 Bl FB C9 DE 
A0 F0 E9 C9 AE F0 E5 C9 Al 
Al F0 El C9 BF F0 DD C9 Al 
3C F0 09 4C 50 00 20 Ao or: 
0A A9 38 A0 lE 20 OS 09 2B 
20 38 11 F0 03 4C 90 0A 50 
AD 4A lE SD CA 1E AD 4B 10 

09401 
0948: 

FF CB 
09 SD 

C0 28 00 FB BD 60 72 
0F 09 SD 40 09 BD Fl 

0BE0: 
0BE81 

91 
0C 

92 90 99 9B 04 0C EB 
94 00 08 0E 59 0F BO 

E2 
FD 

0EB0: 
0E88: 

lE SD CB 
F0 A0 1C 

1E 
20 

20 A6 
OS 09 

0A 
A9 

A9 
01 

C3 
Fl 

09S0: 84 09 80 0E 09 80 3F 09 7F 0BF0: 10 83 0F CB 0F 23 11 E4 oA 0E90: SD Sl lE o0 38 A5 FB ED CF 
09SB: EB E0 18 F0 03 4C D9 08 2E 0BFB: 11 E3 13 EE 12 CB 14 SB 22 0E98: 46 1E BS ED A5 FC ED 47 33 
09o0: 
096B: 

AD DC 
0B BO 

0B 
SA 

BO S9 lE 
lE o0 04 

AD 
0S 

DD 
0S 

06 
31 

0C00: 
0C0B: 

1S EC lS 78 00 82 16 BC 
13 74 0F FC 1S oS 0E BS 

o3 
BB 

0EA0: 
0EAB: 

1E 0S ED 
AS FB BS 

00 03 08 08 o0 C2 
0o AS FC es 08 DB 

0970: 06 0o 07 07 04 04 05 0S 97 0C10: lA 98 1C 7A 10 o4 10 SC lS 0EB01 o0 3B AS FB B5 19 49 FF A2 
097B: 06 06 07 07 04 04 05 0S 9F 0C1B1 1B A2 10 94 lA B2 lC 20 AS 0EB81 65 0o BD CE 1E AS FC 85 AE 
09B0: 06 06 07 07 80 00 80 00 60 0C20: 70 0C 38 AS FB ED 4F lE AF lllEC0: lB 49 FF 6S 0B BD CF lE 47 
09B8: 80 00 B0 2B AB 2B AB 28 cc lllC28: AS FC ED S0 1E B0 20 3B 41 0EC8: AS 0o 80 00 lE AS 0B SD 10 
0990: AB 28 AB 50 00 50 00 S0 04 0C30: AD 4F lE ED 4.6 lE es ED 39 0ED0: 01 1E AS 19 SD 02 lE 85 10 
1!1998: 00 S0 00 AD 46 1E BS EB BD 0C38: AD S0 lE ED 47 lE 0S ED 88 0ED8: 06 AS lB BD 03 1E BS 08 C7 
09A01 BO 4F lE BO SS lE es FB 14 0C40: F0 00 AS FB BO 4F lE AS 14 0EE0: 38 AD CF lE 60 CB 1E CD 05 
09AB1 AD 47 lE BS EC en S0 lE DB 0C4B1 FC BD S0 1E 20 AC 08 38 2A 0EE8: 40 lE 90 10 20 A6 0A A9 9F 
09B0: BD So lE BS FC 38 AD 49 AB 0CS0: AD S9 lE ES FB BS EB AD 33 0EF0: FE A0 1C 20 05 09 A9 01 61 
09881 lE ED 47 lE AA A9 A0 M FD 0C58: SA lE E5 FC B5 EC 0S EB 87 0EF81 80 51 lE 60 AD CA 1E BS S4 
09C0: FF Co EC 91 EB CB E6 EC 7B 0Co0: F0 02 B0 18 18 AD 4F 1E 30 0F00: 19 AD CB lE BS 1B AD CE 34 
09C8: 91 EB CB 00 FB E6 EC CA E4 0C681 60 4E lE SD 4F 1E AD S0 0o 0F08: 1E 85 10 18 60 CA lE 80 lC 
0900: 00 Fo 91 EB o0 85 ED 84 73 0C70: lE 69 00 BD 50 lE 20 AC B2 0F10: CA lE AD CF lE 85 F9 60 36 
0908: EE 20 80 FE A0 00 Bl ED C0 l!lC781 08 4C 4F 0C o0 38 AD SS Eo 0F18: CB 1E BD CB lE 20 31 08 ED 
09E0: F0 06 20 ED FD CB 00 Fo 7B 0C801 lE ED 48 lE 85 ED AD 56 A3 0F20: AD D0 lE BS 0o AD Dl lE 0E 
09EB: 60 20 FS 09 F0 FB C9 C0 4E 0C881 lE ED 49 lE 05 ED 90 0C 43 0F28: 85 08 AD D2 lE 8S 19 AD D4 
09F0: 90 02 29 DF o0 2C 00 C0 o3 0C9'!h AD 48 lE SD SS lE AD 49 F5 0F30: D3 lE BS lB 38 AD S5 1E o3 
09F81 10 2C AD 00 C0 C9 C0 90 13 0C98: lE SD So lE 38 AS FB ED 0E 0F38: ES 19 8S lD AD 5o lE ES FA 
0A00: 21 2C 00 03 30 lC 85 E3 C0 0CA0: 4o lE es ED AS FC ED 47 37 0F40: lB BS F9 20 3 1 08 38 AD 5o 
0A08: AD 61 C0 0D 44 lE 40 63 cc 0CA8: lE 0S ED B0 0B AD 4o lE 93 0F48: SS lE ED CE lE BD 55 lE 33 
0A10: C0 10 08 AS E3 09 20 SD F4 121CB0: es FB AD 47 lE 8S FC o0 lo 0FS0: AD S6 lE ED CF lE BD 56 E5 
0A18: 10 C0 o0 A9 00 80 44 lE E7 0CB8: 38 AS FB ED 5S lE 8S ED 00 0FS8: lE 60 20 94 0E 20 F4 0C Dl 
0A20: AS E3 SD 10 C0 60 A9 00 80 121CC0: AS FC ED S6 lE 121S ED B0 9F 0F60: 20 Bl 0E 38 AD CA lE E9 FE 
0A281 60 20 SB FC A9 00 80 S2 0A 0CC81 01 60 AD SS lE BS FB AD 31 0F68: 01 BD CA lE AD CB lE E9 68 
0A30: lE SD 46 lE 80 48 lE 80 BB 121CD121: So lE 85 FC o0 AD 61 C0 59 0F70: 00 80 CB lE o0 20 E0 0C 9E 
0A38: 4A lE 80 4C lE 80 F0 lE 96 0CD8: 00 44 lE 40 63 c0 · 10 SS B4 0F78: 20 94 0E 20 F4 0C 20 Bl S9 
0A40: 80 19 lF 20 95 FE A9 o0 A3 121CE121: E6 FB 00 1212 Eo FC 4C 1F 88 0F80: 0E 4C 63 0F 20 78 0E 20 35 
0A48: 80 OS A6 A9 01 20 SD A2 ED 0CEB: 0C AD ol C0 00 44 lE 40 AD 0F88: A6 0A A9 0A A0 10 20 DS El 
0AS0: A9 22 18 o9 01 80 47 lE 46 0CF0: o3 C0 10 0B AS FB 00 02 SE 0F90: 09 20 cc 0A C9 C0 90 02 E9 
0AS9: A9 90 80 49 lE A9 91 SD F3 0CF8: Co FC Co FB 4C lF 0C AS EB 0F98: 29 OF 48 20 90 0A 68 29 F4 
0A60: 4B lE A9 99 80 40 1E A9 F7 121000: FB es EB AS FC BS EC Co EF 0FA0: 7F C9 S7 D0 09 20 94 0E EB 
0A68: FF 80 EE lE 20 78 0E A9 48 0D08: EC A0 FF Bl EB C9 A0 F0 94 0FA8: 20 FF 0C 4C Bl 0E C9 53 C9 
0A70: A0 80 F2 03 A9 0A 80 F3 4B 001121: 04 C9 3C 00 03 88 00 F3 03 0FB0: · D0 09 20 94 0E 20 A3 0D 0C 
0A78: 03 49 AS BD F4 03 A9 DF 04 0D181 Bl EB C9 A0 F0 08 C9 3C C0 e!FBB: 4C Bl 0E C9 50 D0 09 20 BF 
0A80: BS FF 20 90 0A A9 01 A0 9F 0020: F0 04 BB D0 F3 o0 38 98 FB 0FC'21: 94 e!E 20 BA 11 4C Bl 0E 84 
0A88: lC 20 OS 09 EE Sl lE 60 S7 0028: 6S EB BS FB AS EC o9 00 14 0FC8: o0 38 AS FB ED 4F lE BS 08 
0A90: 20 Ao 0A A9 Cl A0 1C 20 23 0030: BS FC 4C lF 0C A0 00 Bl SC 0FD0: ED AS FC ED S0 1E 0S ED C0 
0A98: OS 09 A9 00 80 Sl lE 60 SD 00381 FB C9 A0 F0 08 C9 3C F0 Bo 0FD8: F0 e!B AD 4F lE BS FB AD 89 
0AA0: 20 82 0A 4C 18 0B A2 27 C4 121040: 04 CB D0 F3 o0 CB 00 0B BA 0FE0: S0 lE BS FC 60 AD 46 lE 93 
0AA8: A9 20 90 00 '214 CA 10 FA B3 0048: E6 FC AS FC CD S6 lE 90 2E e!FEB: 85 FB AO 47 lE 85 FC 'IC 40 
0AB0: 
0AB8: 
0AC0: 
0AC8: 

A9 00 BS 
FC 2C 00 
90 09 C9 
o0 29 lF 

24 BS 2S 4C 24 
03 30 00 C9 C0 
E0 90 03 29 DF 
60 A0 00 Bl FB 

0A 
90 
69 
AS 

0DS0: 
0DS81 
0Do0: 
0008: 

02 00 19 Bl 
EC C9 3C F0 
FB es FB AS 
FC 4C 1F 0C 

FB 
EB 
FC 
AD 

C9 A0 F0 17 
18 98 oS 30 
69 00 BS Co 
SS lE BS 30 

0FF0: 
e!FFB: 
10'21'21: 
1008: 

1F 
AS 
Bl 
F7 

0C 
FC 
EB 
AS 

A5 
8S 
C9 
EC 

FB 
EC 
A0 
CD 

85 EB 
es lB 
00 tE 
S6 lE 

85 
A0 
CB 
90 

19 
00 
Del 
0F 

16 
82 
98 
63 

0AD0: BS 1F A0 00 AS lF C9 3C FC 0070: FB AD 56 1E BS FC · 4C lF 78 1010: AD SS lE BS EB AD S6 lE S9 
0AD8: F0 0B 29 3F C9 20 00 0A BB 0078: 0C A9 00 80 4F­ 1E AD So 80 1018: BS EC A0 00 4C 24 10 E6 44 
0AE0: 
0AE8: 

A9 
EC 

80 4C 
0A A9 

EC 
81 

0A 
91 

A9 
FB 

82 4C 
20 AC 

BA 
AC 

0080: 
0DB8: 

lE 38 E9 "4 CD 47 
03 AD 47 lE 80 S0 

lE 
1E 

B0 AD 
20 64 

1020: 
1'2128 : 

EC 
BS 

4C 
06 

0'21 
A9 

10 
'210 

18 
oS 

98 
EC 

6S 
85 

EB 
08 

A4 
B3 

0AF0: 08 A0 0" AS 1F 91 FB A2 oS 0090: AC 08 4C oC 00 AD ol C0 F5 1030: 38 AD SS lE ES 19 BS 10 20 
0AF8: 12 20 FS 09 D0 19 CB 00 BA 0098: 00 44 lE 40 o3 C0 30 03 64 1038: AD S6 lE ES lB BS F9 38 02 
"B00: F8 CA D0 FS 20 AC 08 A2 25 0DA0: 4C BA 11 AS FB B5 EB AS 73 1040: AS 06 ES 19 BD CE lE AS BC 
0808: 12 20 FS 09 00 09 CB 00 BB 0DA8: FC 85 EC Co EC A0 FF Bl 48 1048: 08 ES 1B 80 CF lE 20 31 BA 
0B10: FB CA 00 FS 4C 02 0A o0 F0 0DB0: EB C9 AE F0 0C C9 Al F0 03 10S0: 0B 38 AO SS lE ED CE lE Fl 
0B18: AD 4S lE 30 12 00 0B A9 B0 0DBB1 "8 C9 BF F0 04 C9 3C D0 E0 le!SB: 80 SS lE AD S6 lE ED CF 0A 
0B20: 00 80 44 1E CE 4S lE 4C 18 0DC0: 04 BB 00 EB o0 Bl EB C9 43 1060: lE 80 S6 lE 60 AD 61 C0 DC 
0B28: 2F 08 A9 00 80 4S 1E 20 AB 00C8: AE F0 1B C9 Al F0 17 C9 3F 1068: 00 44 lE 40 63 C0 30 03 3A 
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1070: 4C F2 0F A9 FF 80 EB lE 16 1310: 6C AA AD S6 lE ED 47 lE B7 15B0: A0 1D 20 OS 09 A9 01 80 S2 
107S: 4C 80 10 A9 0S 80 EB lE 00 131B: BO 6D AA A9 30 BO SF AA 71 lSBB: 51 1E 60 20 6E 0B 18 AD 92 
10B0: 20 BO 10 Bl FB C9 A0 D0 4A 1320: A9 09 BD 65 AA 20 60 14 10 15C0: CC lE BS lD 60 SS lE BO ES 
108B: 01 CB 4C SD 00 A9 00 SD S7 132B: 20 B0 Al 20 96 14 AD CS DA 1SC8: SS lE AD CD 1E BS F9 6D 20 
1090: E9 lE 20 04 10 A9 A0 AE 9S 1330: BS D0 03 4C 53 14 20 A6 SC 1SD0: S6 lE BO S6 lE AS FB BS C9 
109S: EB lE A0 00 91 FB CB CA Al 133B: 0A AE C5 B5 20 02 A7 A9 25 15DB: 19 A5 FC BS lB AD 4A lE 33 
10A0: 00 FA 60 20 BE 10 20 BE 2B 1340: B7 20 F0 FD 60 A9 01 BO 69 1SE0: BS 06 AD 4B lE B5 0B 20 F0 
1"'AB: 10 A9 3C A0 00 91 FB CB D3 1348: Sl lE 60 00 20 71 12 00 66 15E8: 31 08 4C lF 0C A0 00 Bl BD 
10B0: 91 FB 20 AC 0S 20 E0 0C FS 1350: 06 20 90 0A 6B 68 60 20 F9 1SF0: FB AA ca Bl FB BB 91 FB 19 
10BS: 20 E0 0C 4C 7B 10 A9 01 07 135B: 9S A0 A9 00 BO Sl AA BD 3B lSFB: CB BA 91 FB 60 A0 00 BC 2E 
10C0: BO EB lE A9 00 SD E9 lE 68 1360: S2 AA BO 74 AA BO 66 AA 56 1600: 44 lE Bl FB 2C 00 03 30 63 
10CB: 20 04 10 A9 A0 A0 00 91 E3 136B: 80 6C AA BD 6D AA 80 63 33 160B: 12 C9 20 90 09 C9 C0 90 3E 
1000: FB 4C 1F 0C lS AD SS lE E6 1370: AA SD 70 AA BD 71 AA 80 10 1610: 19 29 lF 4C 2A 16 09 C0 3B 
10DB: 60 EB lE AD S6 lE 6D E9 7B 1378: D3 9C A2 00 A0 01 B9 B3 04 1618: 4C 2A 16 C9 C0 90 0B C9 7C 
10E0: lE CD 49 lE 90 0S 6B 6B 60 13B0: lE C9 BA D0 IF AD B3 lE 61 1620: E0 90 0S 29 OF 4C 2A 16 AE 
10EB: 4C 23 11 18 AS FB BS 06 C9 13BB: 3B E9 B0 F0 0D 30 0B C9 73 162B: 09 20 91 FB 4C E0 0C 2C FC 
10F0: 60 EB lE BS 19 AS FC BS FC 1390: 03 B0 07 BD 6B AA CB 4C E9 1630: 00 03 30 0A C9 20 90 07 BA 
10FS: 0B 60 E9 lE SS lB 3B AD 4E 139B: A6 13 6B 6B 20 A6 0A A2 BC 163B: C9 C0 90 02 09 20 60 09 3E 
1100: SS lE ES 06 SS 10 AD S6 C3 13A0: 02 4C 3C 13 A0 00 B9 B3 BF 1640: C0 60 0S 4B 42 05 3A 01 DS 
110S: lE ES 0S SS F9 20 6E 0B 41 13AB: lE 20 2F 16 C9 E0 90 02 22 1648: 01 01 00 01 00 50 18 0E CA 
1110: lS AD SS lE 60 EB lE BO 0F 13B0: 29 OF 90 75 AA EB CB CC CS 1650: 0F 12 SD EF lE BA 4B 9B 70 
11 lB: SS lE AD S6 lE 60 E9 lE 20 13BB: 5B lE 00 EA 60 20 A6 0A 36 16S8: 48 38 AD DD lE ED°DF lE 00 
1120: SD S6 lE 60 AD S2 lE 49 A4 13C0: A9 5F A0 lD 20 05 09 20 04 1660: AD DE lE ED E0 lE 90 06 64 
l 12S: 0E SD S2 lE F0 0S A9 IF EE 13CB: CC 0A C9 C0 90 02 29 DF DB 166B: AD EF lE 20 ED FD 6B AB 0E 
1130: SS FF 60 A9 OF BS FF 60 31 13D0: 29 3F 09 40 4B AD S2 1E 3C 1670: 6B AA AD EF lE 60 20 A6 B9 
113B: A9 19 A0 10 20 OS 09 20 ES 13DB: F0 03 20 BE 10 20 90 0A 54 167B: 0A A9 DC A0 10 4C OS 09 BB 
1140: CC 0A C9 C0 90 02 29 OF 4F 13E0: 6B 4C 6E 0B 20 A6 0A AS 22 16B0: -4C EF 17 AD 61 C0 0D 44 FB 
114S: C9 09 60 20 A6 0A A9 3 0 B4 13E8: FB CD 46 1E 00 07 AS FC 16 16BB: lE 40 63 C0 10 03 4C 05 BA 
11S0: A0 10 20 OS 09 20 3B 11 BS 13F0: CD 47 1E F0 05 A9 6A BO D3 1690: 16 20 A6 0A 20 AC 0B A9 B2 
llSS: F0 03 4C 90 0A A2 FA 9A Bl 13FB1 27 04 A9 86 A0 1D 20 DS E0 1698: B4 A0 10 20 DS 09 20 E9 E9 
1160: 20 9B 09 20 B2 0A 4C 18 S9 1400: 09 20 4C 13 AD 27 04 C9 4B 16A0: 09 A2 03 BE EA lE C9 03 7A 
1168: 0B A0 00 Bl FB C9 3C F0 C3 140B: 6A F0 03 20 9B 09 AS FB 4C 16AB: F0 30 A2 0B BE EA lE C9 S4 
1170: 11 CB 00 F7 E6 FC AS FC SA 1410: 80 72 AA A5 FC BD 73 AA FA 16B0: D0 00 CD 20 A6 0A A9 CF BS 
117B: CD S6 lE 90 EE F0 EC 4C 4S 141B: A9 32 BD 5F AA A9 01 BD D4 16BB: A0 lD 20 DS 09 20 E9 09 B3 
11B0: 6C 00 CB 00 02 E6 FC 4C 34 1420: 65 AA 20 60 14 20 80 Al 73 16C0: C9 Bl 90 00 C9 BB B0 09 BC 
llBB: 50 00 AS FB BS EB AS FC 3S 142B: AE 60 AA AC 61 AA AD CS B6 16CB: 3B E9 B0 BD EA lE 4C DA BO 
1190: BS EC C6 EC A0 FF Bl EB AC 1430: 85 F0 06 20 96 14 4C 36 06 16D0: 16 20 90 0A 60 A9 01 BD FB 
119B: C9 3C F0 11 BB C0 FF 00 FS 1438: 13 BE SS lE BC S6 lE AS B9 16DB: EA lE AD EA lE AB 20 76 B0 
11A0: FS C6 EC AS EC CD 47 IE B2 1440: FB IB 6D S5 1E BD S5 lE SF 16E0: 16 AD EA lE C9 03 00 00 CB 
llAB: B0 EC 4C.FC 00 3B 9B 6S 97 144B: AS FC 6D S6 1E BD 56 lE B7 16EB: AD 0S C3 lB 6D 07 C3 C9 FF 
11B0: EB BS EB A9 00 6S EC BS 37 1450: 20 96 14 20 A6 0A A9 7C DF 16F0: 50 D0 05 A9 03 20 9S FE 77 
llBS: EC 3B AS EB ES FB BS ED EA 1458: A0 10 20 D5 09 4C 45 13 90 16FB: 20 B4 FE A2 00 BE D5 IE 64 
11C0: AS EC ES FC 0S ED 00 12 11 1460: 2C 00 03 30 2B EE 56 1E El 1700: BE 04 lE BE EB lE BE EC 39 
llCB: B4 ED lB AS EB ES ED SS SE 1468: A9 00 BS 08 AD 47 1E BS E2 · 170B: lE BO 42 16 9D 06 lE EB CB 
1100: EB AS EC E9 00 BS EC 4C CA 1470: 09 A0 00 Bl 0B C9 20 90 9B 1710: E0 0C D0 F5 A9 FF BD E4 7B 
llDB: 9C 11 AS EB BS FB AS EC SS 147B: lB C9 C0 90 04 09 20 91 56 171B: lE BD E2 lE A2 04 BO 40 E4 
11E0: 8S FC 4C lF 0C AD 61 C0 IB 14B0: 0B CB D0 EF E6 09 AS 09 A7 1720: 16 90 72 lF CA D0 F7 AD 3B 
llEB: 00 44 lE 40 63 C0 10 03 7C 14BB: CD 56 lE D0 E6 CE 56 lE 3B 172B: 46 lE BS EB AD 47 lE B5 BC 
11F0: 20 7B 0E 20 A6 0A A9 3F F4 1490: 60 09 C0 4C 7F 14 2C 00 AC 1730: EC A0 00 BC E3 lE CC E2 09 
llFB: A0 ID 20 05 09 20 CC !Q A B~I 149B: 03 30 2B EE 56 1E A9 00 21 173B: lE F0 06 AD 06 IE BD E3 7B 
1200: C9 C0 90 02 29 OF C9 07 9F 14A0: BS 0B AD 47 IE B5 09 A0 71 1740: lE Bl EB 30 07 C9 40 90 DA 
120B: 00 09 20 3A 12 20 3S 00 0 7 14AB: 00 Bl 0B C9 C0 90 0B C9 FC 174B: 03 4C CA lB C9 3C F0 2C 33 
12 10: 4C 49 12 C9 03 00 09 20 9F 14B0: E0 90 14 29 DF 91 0B CB A0 17S0: 99 C2 lF CB EE E3 lE AD SD 
1218: 3A 12 20 17 0E 4C 49 12 99 14BB: 00 EF E6 09 AS 09 CD S6 FS 17SB: E3 lE CD D7 lE 90 E2 BC BC 
1220: C9 00 00 09 20 3A 12 20 36 14C0: 1E 00 E6 CE 56 1E 60 29 0B 1760: S4 lE Bl EB C9 A0 F0 14 FB 
122B: 69 11 4C 49 12 C9 Cl 00 6F 14CB: 1F 4C B5 14 20 5B FC 20 0B 176B1 CE E3 lE BB D0 F4 AC S4 4B 
1230: 03 4C 4B 11 20 lF 0C 4C 4S 1400: B4 FE A9 00 BO 03 9C 20 45 1770: lE 4C 7F 17 CB Bl EB C9 D0 
123B: 90 0A AS FB BS 19 BO C'4 0C 14DB: 6E A5 A9 BD 20 ED FD A9 0E 1778: A0 F0 01 BB BC S4 lE 9B 66 
1240: lE AS FC BS lB BO CS IE BO 14E0: BC A0 1D 20 DS 09 20 FS 26 17B0: 3B 6S EB BS EB AS EC 69 33 
124B: 60 3B AS FB BS 06 ED C4 04 14EB: 09 C9 BD 00 F9 4C 90 0A F2 17B8: 00 B5 EC A0 00 AD E4 1E SE 
12S0: lE 80 CE IE AS FC BS 0B 06 14F0: A2 00 BE C6 1E BE C7 1E Bl 1790: C9 FF D0 03 20 7S 1B AO A2 
12SB: ED CS IE BD CF lE 20 CB Bl 14FB: BE CB lE BE C9 lE 3B Bl 30 1798: E2 lE F0 03 20 AS lB 38 0E 
1260: 0E AD C4 lE BS FB AD CS AE 1S00: EB E9 B0 90 2A C9 0A B0 F6 17A0: 2E E2 lE AD 54 IE BD S3 C6 
1268: 1E SS FC 20 AC 0B 4C FD BA 1S08: 26 0E C6 lE 2E C7 lE 0E 5E 17AB: 1E A9 C2 BS D6 A9 lF BS 22 
1270: 11 A9 27 ES 24 SD S7 lE EE 1S10: C6 lE 2E C7 lE 0E C6 lE 3C 17B0: D7 20 0S IC 20 B6 lB AD EE 
1278: 20 B4 FE A0 00 A9 1F 20 BC 151B: 2E C7 lE 0E C6 lE 2E C7 C2 17B8: E4 lE CO DA IE 90 03 20 Al 
1280: ED FD ec SB lE 20 FS 09 9B 1520: lE 00 C6 lE BO C6 lE CB E3 17C0: 00 lB 38 AS EB ED S5 lE 36 
1288: F0 FB AC SB lE SS ED A9 CB 152B: 00 D4 E6 EC 4C FE 14 FB lB 17C8: BS ED AS EC ED S6 IE 0S C2 
1290: 88 20 ED FD A9 20 20 ED 9A 1530: AD C6 lE 00 C7 lE F0 lC 2C 17D0: ED F0 2A 90 2B AD OS lE 42 
1298: FD A9 88 20 ED FD AS ED 09 1S3B: 3B AD C6 lE E9 01 BD C6 D9 1708: F0 0B A9 00 BD D4 lE BD 01 
12A0: C9 9B F0 37 C9 BD F0 39 Cl 1S40: lE AD C7 lE E9 00 BO C7 Fl 17E0: D9 lE 20 00 lB AD EA IE F2 
12A8: C9 FF F0 04 C9 BB D0 0F 31 1S4B: 1E EE CB 1E 00 03 EE ~9 72 17EB: C9 03 D0 03 20 E9 09 A9 6B 
12B0: BB 10 04 CB 4C 7D 12 A9 S0 1550: lE 4C 30 lS AD CB lE DB 99 17F0: 00 20 9S FE A2 FA 9A 20 20 
12BB1 88 20 ED FD 4C 7D 12 AS EB lSSB: 60 3B AD CA lE ED 4A lE 7E 17FB1 90 0A 4C 18 08 4C 31 17 FF 
12C0: ED 29 7F C9 20 90 B6 cc 30 1S60: 80 CC lE AD CB IE ED 4B 21 1B00: 38 AD DB IE ED E4 lE AB 9C 
12CB: S7 lE F0 Bl AS ED 20 B9 3B 1S68: IE SD CD lE 0D CC lE 00 49 1808: 88 BB F0 0A 30 0B A9 BD DF 
1200: 0A 99 83 lE 20 ED FD CB 30 1S70: 10 20 A6 0A A9 Al A0 lD S2 1810: 20 S2 16 88 D0 FB AO 05 CB 
12DB: 4C 70 12 20 B3 lC 4C 7D EA 1S7B: 20 DS 09 A9 01 BD Sl 1E E2 1818: lE F0 11 SD S3 lE A9 C2 B7 
12E0: 12 20 ED FD A9 00 99 B3 B7 1SB0: 60 lB AS FB BS 06 60 CC 41 1820: BS D6 A9 21 BS D7 20 AS 81 
12EB: 1E 98 20 80 FE AB 60 20 C9 15BB: lE BS 19 AS FC BS 0B 6D 1C 1828: lB 20 05 lC A9 90 20 52 E4 
12F0: A6 0A A9 76 A0 lD 20 DS 17 1590: CD lE BS lB 3B AD SS lE CC 1830: 16 20 S2 16 20 S2 16 EE 84 
12F8: 09 20 4C 13 AD 46 lE BO B4 1S9B: ES 06 B5 1D AD S6 1E ES A2 183B: DD IE 00 03 EE DE lE AD 06 
1300: 72 AA AD 47 lE BO 73 AA EC 15A0: 0B B5 F9 lB 65 lB CD 49 6D 1840: DC 1E D0 31 AD EA 1E C9 B2 
1308: AD SS lE 38 ED 46 lE BD F3 1SA8: lE 90 10 20 A6 0A A9 99 S4 184B: 03 F0 2A 38 AD DD 1E ED 0E 
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18S0 DF 1E AD DE 1E ED E0 1E 24 1AF"1 FF SD EE 1E A" 01 A2 "" 96 1D9": D3 A0 D2 cs D4 DS D2 CE 06 
18S8 90 lB A9 00 20 9S FE 20 42 1AF8: AD Fiil 1E Fiil Siil BD Fl 1E SE 1D98: 00 CE CF A0 D2 CF CF CD CD 
1860 
1868 

A6 
09 

0A 
2111 

A9 
E9 

ES 
1119 

A0 
2111 

1D 
76 

20 
16 

DS 
AD 

B9 
A7 

1B0": 
1B08: 

Dl 
CA 

EB 
ca 

F" "s E" 
Diii 0B E6 

0" D" 
EC AS 

EE 
EC 

2" 
C3 

1DAlll: 
1DA8: 

1110 
Alll 

CE 
C9 

CF 
CE 

Alll 
A0 

D4 
C2 

cs 
DS 

DB 
C6 

D4 
C6 

D6 
4B 

187111 
1878 
188111: 

EA 
F0 
D6 

1E 
11 
A9 

2111 
SD 
20 

9S 
S3 
es 

FE 
lE 
D7 

AD 
A9 
20 

D4 
C2 
AS 

1E 71 
es EE 
18 85 

1B1111: 
1B1B: 
1B2111: 

CD 
EC 
EB 

S6 
F0 
es 

1E Fj! 
1E D" 
ED AS 

1112 
E0 
EC 

Biii 
18 
69 

36 ES 
98 6S 
111111 es 

BD 
CF 
se 

1DB0: 
1DB8: 
1DClll: 

cs 
D4 
D2 

D2 
A0 
cs 

AE 
D4 
cs 

111111 
CF 
CE 

D0 
BA 
AC 

D2 
A0 
A0 

C9 
D3 
D0 

CE 
C3 
D2 

ec 
Elll 
D7 

18881 20 0S 1c A9 8D 20 S2 16 CF 1B28: EE AD SS lE cs ED AD S6 6S 1DC8: C9 CE D4 cs D2 BF 00 D3 FB 
1890: AC D9 1E ec E4 1E 88 88 S3 1B30: lE ES EE 9111 18 38 AS ED B0 1DD0: cc CF D4 A0 CE DS CD C2 36 
1898: F0 lllA 3111 1118 A9 SD 20 52 60 1B381 ED Fiii 1E SS FB SD ED 1E CD 1DD8: cs D2 BF 1110 Diii D2 C9 CE D6 
18Alll: 16 88 Diii F8 6111 A9 Alll AC 3F 1B4111: AS EE E9 111111 es FC SD EE 6C 1DE": D4 C9 CE C7 AE AE AE 0111 DB 
18A8: D6 1E ec E3 1E Fiii 06 20 7C 1B48: 1E 20 1F 0C 60 20 A6 0A 1S 1DE8: C9 CE D3 cs D2 D4 A0 CE ec 
18Blll: S2 16 88 D0 FA 6111 AC DB 3C 1BSlll: A9 0E Alll 1E 20 DS 09 A9 ES 1DF0: cs DB D4 Alll D3 ca cs cs FB 
18B8: 1E 18 98 6D E4 1E SD E4 87 1BS8: 1111 8D 51 1E 6111 AD 61 C0 BB 1DF8: D4 AC Alll Diii D2 cs D3 D3 13 
18Clll: 1E A9 SD 2111 S2 16 88 Diii EA 1B60: lllD 44 1E 4D 63 C0 30 23 68 1Ellllll: A0 D2 cs D4 DS D2 CE 111111 DE 
18C8: FA 6111 SD E6 1E AE tel 19 93 1B681 2111 A6 0A A9 18 Alll lE 2111 D3 1Elll8: C6 C9 CE C4 BA 00 CE CF 83 
18D0: DD 10 19 F0 1119 CA Diii F8 34 1B71111 DS 09 2111 71 12 SD 19 lF 07 1E10: D4 Alll C6 CF DS CE C4 00 28 
18D8: CE E3 lE 4C 1119 1A CA BA C2 1B781 Fiii lllE Afll 00 B9 B3 1E 99 70 1E18: D2 cs D0 cc Cl C3 cs A0 SF 
18E0: 0A AA BC ES lE A9 18 48 Clll 1B8111: 1A 1F CB CC SB 1E D0 F4 43 1E20: D7 C9 D4 ca BA 0111 cc CF 21 
18E8: A9 F3 4B BD 22 19 48 BD 93 1B8B: 4C 90 fllA 38 AS FB BS 19 0F 1E28: D7 cs D2 C3 Cl D3 cs Alll El 
18F0: 21 19 48 60 38 AD ES 1E 69 1B90: ED ED lE BS ED AS FC BS DA 1E3111: DB D9 AF CE DD BF 60 00 62 
1BF8: 6S EB BS EB AS EC 69 1110 F9 1B9B: 1B ED EE 1E lllS ED Diii 62 7B 1E3B: CE DS CC cc A0 C2 DS C6 3A 
19"0: BS EC 4C 31 17 Bl EB C9 ED lBAlll: A9 FF SD EE 1E 18 AD Fiii E9 1E40: C6 cs D2 0111 0111 FF 00 00 AB 
190B: 
1910: 
1918: 
1920: 
1928: 

3C Fiil "1 88 ec 
1" S7 4C S2 S4 
48 46 4" s" 7F 
47 7D 19 86 19 
19. A4 19 AE 19 

ES 
42 
se 
90 
BS 

lE 
S3 
4D 
19 
19 

60 
4E 
49 
9A 
C7 

DS 
6F 
4E 
BS 
C3 

1BA81 
1BB"1 
1BB8: 
1BC0: 
lBC81 

1E 
FC 
19 
SS 
1E 

6S FB SS 
SS "8 38 
SS 1D AD 
F9 20 31 
ED F" 1E 

06 
AD 
S6 
08 
SD 

A9 00 6S 
SS 1E ES 
1E ES 1B 
38 AD SS 
SS 1E AD 

SB 
3" 
6D 
21 
3S 

Program 2: SpeedScript 3.0 
File Converter 

1930: 
19381 
19401 
1948: 
19Slll: 
19S8: 
19601 
1968: 
1970: 
1978: 
1980: 

19 
19 
1A 
0S 
1E 
SD 
lE 
SD 
1E 
SD 
SD 

E9 
49 
ca 
19 
4C 
DF 
4C 
DD 
4C 
DB 
DC 

19 
19 
A9 
ca 
lllS 
1E 
0S 
lE 
lllS 
1E 
1E 

63 
40 
00 
2111 
19 
AD 
19 
AD 
19 
4C 
ca 

19 
19 
SD 
F0 
ca 
C9 
ca 
C9 
ca 
0S 
4C 

73 19 
02 lA 
E2 1E 
14 SD 
2111 Fiii 
lE SD 
20 Fiil 
1E SD 
20 F0 
19 A9 
05 19 

S3 
29 
4C 
El 
14 
E0 
14 
DE 
14 
00 
ca 

DE 
9E 
67 
33 
93 
AA 
A3 
38 
B3 
tel 
72 

1BD0: 
1BD8: 
1BE0: 
1BE8: 
1BF0: 
1BF8: 
lCflllll: 
1C08: 
1c101 
1C181 
1C2"• 

56 
19 
"" 
111111 
19 
19 
SS 
S3 
C9 
S2 
88 

1E E9 
1F F0 
SD E9
B9 1A 
lF Diil 
lF SS 
FC 4C 
1E Fiii 
4" B0 
16 AD 
20 S2 

fllfll SD S6 
26 SD ES 
1E 20 D4 
1F 91 FB 
FS 18 AS 
FB AS FC 
lF lllC A0 
21 Bl D6 
1A 2" 2F 
EC 1E F0 
16 A9 DF 

1E AD 
1E A9 
10 A0 
ca cc 
FB 6D 
69 1110 
00 cc 
30 04 
16 20 
0A A9 
2" S2 

A6 
D9 
AE 
9D 
Bl 
E7 
6S 
EE 
FE 
FS 
AF 

S HIMEM: 8191 
10 HOME 
20 DS "' CHRS (4) 
3111 PRINT DS;"MAXFILES1" 
40 PRINT "DO YOU WANT TO:" 
S0 PRINT " ( 1) MAKE A SPEEDSCRI 

PT FILE INTO A TEXT FILE 

60 PRINT II (2) MAKE A TEXT FILE 
INTO A SPEEDSCRIPT FILE 

1988: 
1990: 
1998: 
19A01 

2" F0 14 
19 ca 20 
4C Ills 19 
D9 1E 4C 

SD 
F0 
ca 
0s 

D6 
14 
20 
19 

1E 
SD 
F0 
ca 

4C 
D7 
14 
2111 

"s 2F 
1E 39 
SD SC 
Fiil 3E 

1C28: 
1C30: 
1C381 
1C40: 

16 
1E 
43 
S3 

ca 
SD 
D0 
1E 

4C 
E6 
1B 
4A 

07 1C 
1E 20 
38 AD 
38 ED 

6" 
2F 
El 
D6 

BC 
16 
1E 
1E 

ES 
C9 
ED 
AS 

F8 
4D 
4C 
26 

70 GET AS:A "' 
80 IF A < > 1 

70 

VAL 
AND 

(AS> 
A < > 2 THEN 

19A81 14 SD DA 1E 4C 0S 19 ca F6 1C48: A9 A0 20 S2 16 SB !)0 FA 16 90 ON A GOTO 11110,200 
19Bfll: 20 F0 14 SD DB 1E 4C 0S 7F 1CS0: AC ES 1E 4C 29 1C C9 4S 73 100 PRINT "ENTER SPEEDSCRIPT FI 
19B81 19 AC ES 1e ca 98 48 2111 9A 1CS81 D0 11 38 AD D7 1E ED S3 es LE NAME": INPUT ":";AS 
19C0: 
19C8: 
19Dlll: 
19D8: 
19EilJ: 
19E8: 
19Flll1 
19F8: 
1Allllll: 
1Alll8: 
1A101 
1A181 
1A20: 
1A281 
1A3": 
1A381 
1A40: 
1A481 
1AS0: 
1A581 
1A60: 
1A68: 
1A70: 
1A781 
1A80: 
1A8B: 
1A9"1 
1A9B1 
1AA": 
1AA8: 
lAB": 
lABB: 
1ACl2h 
1AC81 
1ADfll: 
lAD81 

"" 18 68 AS ec ES 1E 6111 29 
2111 E2 19 ea ec D4 1E Alll 1114 
"1 Bl EB 99 Cl 2111 ca cc F3 
D4 lE 9" FS F0 F3 ca 4C A3 
"5 19 ca Bl EB C9 3C D0 DF 
F9 60 20 E2 19 88 ec Ds 3C 
1E A0 fill Bl EB 99 Ct 21 FF 
ca cc DS 1E 9" FS F" F3 91 
4C 0S 19 20 E2 19 4C "5 D9 
19 ca Bl EB C9 BD F0 "7 lE 
88 AD E6 1E 4C 4C 17 ca 3D 
20 Fiii 14 48 AD E6 1E AA SF 
68 9D 42 1F 2111 "5 19 4C BD 
F4 18 A2 00 ca Bl EB C9 DF 
3C Fiii "A 20 2F 16 9D 83 92 
lE ES 4C 2C lA BE se lE DB 
2" 9B 09 2111 S7 13 AS FB DC 
SD 72 AA AS FC SD 73 AA 3F 
A9 32 SD SF AA A9 1111 SD 19 
6S AA 2" 6111 14 2111 8111 Al B7 
AE 60 AA AC 61 AA AD CS FA 
BS F0 "B 20 96 14 A9 00 6F 
20 9S FE 4C 36 13 SE SS 2F 
lE SC 56 lE AS FB 18 6D 46 
SS lE SD 5S lE AS FC 6D DC 
56 lE SD S6 lE 20 96 14 39 
6B 68 4C 27 17 2" Cl lA ES 
AD F0 lE Fiii 16 20 68 lB CF 
2" E7 lA AD EE 1E C9 FF 80 
F" "9 2" SB 1B 2" AC 1118 "F 
4C A" 1A 4C 9111 0A AD 61 A4 
C" 0D 44 lE 4D 63 C0 3" A4 
26 20 A6 "A A9 0B A0 1E S2 
2" DS "9 20 71 12 SD F0 SS 
lE Dfll "3 4C 90 0A A0 "'1J SB 
B9 83 lE 99 Fl lE ca cc BE 

1C6111: 
1C68: 
1C70: 
1C781 
1C8": 
1C88: 
1C90: 
1C98: 
1CAlll: 
1CA8: 
1CB"1 
1CB8: 
tCC": 
tCCB: 
1CD0: 
1CD8: 
lCE": 
1CE81 
1CF01 
1CF81 
1D001 
1D"8: 
lDU!I: 
1D1B: 
1D20: 
1D281 
1D3111: 
1D3B1 
1D4fll: 
1D4B: 
1DS": 
1DSB: 
1D601 
1D6B1 
1D70: 
1D7B1 

1E 
4C 
EC 
63 
1E 
ES 
BD 
1C 
ED 
56 
51 
SD 
60 
D2 
"Ill 
A0 
CE 
Alll 
C2 
DS 
C6 
cc 
A" 
0111 
CF 
A" 
cs 
CC 
D2 
D7 
D2 
CF 
CE 
CD 
Cl 
D6 

38 ED D6 1E AS A9 A0 68 
4A 1C C9 SS Diil "8 AD 2S 
1E 49 1111 SD EC 1E C9 "6 
D" 12 ec ES lE AE DD 84 
AD DE 1E 2" 24 ED AC fllB 
1E 4C 29 lC AE E6 1E DE 
42 1F 20 52 16 4C 29 CA 
2111 A6 0A 38 AD 48 1E 83 
SS 1E AA AD 49 lE ED 50 
lE 20 24 ED A9 1111 SD 7F 
lE 6" AD 44 lE 49 8111 AD 
44 1E A9 "1 SD 45 lE 0E 
D3 D" cs cs C4 D3 C3 41 
C9 D" D4 A" B3 AE B0 26 
88 88 88 88 A0 C2 D9 EA 
C3 AE A0 C2 D2 Ct CE ES 
CF CE A" A6 Alll CB AE S6 
CD Cl D2 D4 C9 CE "0 BS 
DS C6 C6 cs D2 A" CE CE 
cc cc cs C4 1110 C2 DS C6 
C6 cs D2 Afll C6 DS cc CD 
"0 C4 cs cc cs D4 cs SA 
AS D3 AC D7 AC D" A9 C6 
BA Alll Cl D2 CS Alll D9 F9 
DS A0 D3 DS D2 CS BF 4E 
AB D9 AF CE A9 BA 00 AS 
D2 Cl D3 CS A" Cl cc 78 
A" D4 cs DB D4 "0 cs D7 
Cl D3 cs A0 AS D3 AC 27 
AC D" AC Cl A9.BA Alll 49 
cs D4 DS D2 CE A" D4 ·4S 
A" CS DB C9 D4 0111 cs Siii 
D4 cs D2 Afll C6 CF D2 AF 
Ct D4 A0 D6 Ct D2 C9 CB 
C2 cc cs BA "" D3 Cl 71 
cs BA 00 CE CF Alll cs A3 

110 PRINT "ENTER TEXT FILE NAME 
TO CREATE": INPUT II : " ; BS 

12111 PRINT DS;"BLOAD ";AS;",AS20 

"""12S L .. PEEK (43616) + PEEK <43 
617) • 256 + 8192 

130 PRINT DS;"OPEN ";BS 
131 PRINT DS;"DELETE ";BS 
132 PRINT DSJ"OPEN ";BS 
140 PRINT DS;"WRITE ";BS 
1S0 FOR I = 8192 TO L - 1 
lSS B = PEEK <I> 
160 IF B = 60 THEN B .. 141 
170 PRINT CHRS <B> I 
1B0 NEXT 
190 PRINT 
19S PRINT DS;"CLOSE ";BS 
196 END 
200 PRINT "ENTER TEXT FILE NAME 

"I INPUT ":";BS 
210 INPUT "ENTER SPEEDSCRIPT FI 

LE NAME TO CREATE : ";As 
220 PRINT DS;"OPEN ";BS 
230 PRINT DS;"READ 11 ;BS 
23S L = 0 
240 ONERR GOTO 270 
2S0 GET CS:A "' ASC (CS + CHRS ( 

0)) + 128: IF A '" 141 THEN 
A = 6" 

26" POKE 8192 + L,A:L = L + 1: 
GOTO 2S0 

270 POKE 216,0 
2Blll PRINT 
290 PRINT DS;"CLOSE ";BS 
295 PRINT DS;"BSAVE " I AS; " , AB 19 

lAE": 
1AE81 

SS 
FB 

lE Dfll 
85 EB 

F4 
AS 

4C 
FC 

9" 0A 
SS EC 

AS 
A9 

90 
DS 

1D80: 
lDBB: 

D2 
Cl 

D2 
C4 

CF 
BA 

D2 
"Ill 

D3 
D" 

00 
D2 

cc 
CS 

CF 
D3 

"B 
SD 

2,L";L 
296 END 

- 1 

© 
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I,A: NEXT : IF X < > 7950 buffer is reset incorrectly so that 256 
THEN PRINT "ERROR IN 1ST bytes of garbage are added to the SET OF DATA STATEMENTS." 

: STOP 	 start of the text. To remedy this, CAPUTEI 1000 	DATA 216,133,69,134,70, reset the VIC by turning it off and 

Modifications or Corrections 

To Previous Articles 


Apple Games In ProDOS 
Most of the Apple game programs 
recently published in COMPUTE! fail 
to operate properly with Apple's 
new ProDOS operating system, al­
though they all work with DOS 3.3. 
The programs suffer from the same 
bug: Their graphics were developed 
using the DOS 3.3 version of the 
" Apple SuperFont" utility (pub­
lished in the April 1985 issue). To 
use the following programs with 
ProDOS, these changes are 
required: 

For "Mindbusters" (April 1985, p. 54): 
120 	PO KE 6,0:POKE 7,141:P 

RINT CHRSC4l;"PR# AS3 
00" 

450 	 PRINT CHRSC4>;"PR#0" 

For "Space Caverns" (March 1985, p. 54): 
910 	 HOME:HGR:POKE 6,0:POK 

E 7,141:PRINT CHRSC4> 
;"PR# AS300" 

For "Bowling Champ " (February 1985, 
p. 126): 

130 	HOME : POKE 230,32: CALL 
62450: HGR: POKE 6,0: POK 
E 7,141: PRINT CHRSC4l;"P 
R# AS300" 

830 	X = 0: FOR I = 768 TO 853 
: READ A:X = X +A: POKE 
I,A: NEXT : IF X < > 7950 

THEN PRINT "ERROR IN DAT 
A STATEMENTS FOR ML AT 76 
8.": STOP 

840 	DATA 216,133,69,1 34,70,1 
32,71,166,7 

For "Paratrooper" (Janua ry 1985, p. 72): 

200 	FOR I = 768 TO I + 85: RE 
AD A:X = X +A: POKE 1,A: 

NEXT : IF X < > 23417 TH 
EN PRINT "ERROR IN DATA S 
TATEMENTS.": STOP 

220 	PRINT CHRS C4)"PR# AS300 

1130 	DATA 216,133,69,134,70, 

132,71,166,7 


For "Things in th e Dark" (December 

1984, p. 79): 

770 	HOME : HGR : POKE 6,0: PO 

KE 7,141: PRINT CHRS C4l" 
PR# A$300" 

990 	X = 0: FOR I 768 TO 853 
: READ A:X = X + A: POKE 

132,71,166,7 

For "Spiders" (November 1984, p. 96): 
160 CALL 36884 

In addition, ProDOS filename con­
ventions require that you BSAVE 
the machine language portion of 
Spiders (Program 6) with the title 
SPIDER.2 instead of SPIDER 2 as 
indicated on p. 90. You 'll also have 
to change SPIDER 2 to SPIDER.2 in 
line 130 of Program 5. 

Atari Disk Rx 
The author of this utility program 
from the March issue (p. 107) has 
provided the following corrections: 
Renumber line 4015 to become line 
4006, replace the old line 4015 with 
4015 REM, change the GOTO HALT 
in line 5075 with GOSUB HALT, 
and change the REC= 1 in line 6040 
to REC=O. 

It is also possible for the pro­
gram to crash with the message 
ERROR 5 IN LINE 325 while you 
are attempting to recover large files . 
The error occurs because the pro­
gram does not ~heck for buffer over­
flow. To prevent this, reader Jim 
Owens suggests adding and chang­
ing the following lines: 

323 	 IF FILL=l AND CBCNT+T 
YPE>>RAM THEN?:? "BU 
FFER FULL. LAST BUFFE 
R SECT=";SECT-l:POP:G 
OTO 330 

326 NEXT SECT 
330 IF DIR=l THEN RETURN 

Apple Superfont 
There are two typos in the checksum 
program (Program 6, p. 137) for this 
custom character utility for the Apple 
II series in the April issue. Lines 140 
and 150 should read as follows : 

140 	FOR J = 0 TO 63:S = S 
+ PEEK (4096 + I * 6 

4 + J >: NEXT 
150 	READ A:S = S - 256 * 

INT CS I 256> 

Plus/Term For VIC & 64 
In addition to the items in last 
month's " CAPUTE!" column, there 
is another correction to the machine 
language portion for the VlC-20. 
Whenever you load a file into the 
buffer, the lower boundary of the 

back on. Load the machine language 
data by typing LOAD "PLUS/ 
TERM.ML",8,1 (for tape, replace the 
,8,1 with ,1,1). Then enter the fol ­
lowing line in direct mode (without 
a line number): 

POKE 43,0: POKE 44,24: POKE 7075,64 

Immediately save the revised ver­
sion by typing SAVE " PLUS/ 
TERM.ML2",8 (or ,1 for tape). Now 
change line 100 of the BASIC por­
tion to reflect the new name for the 
machine language portion . 

If your printer is not properly 
handling upper- and lowercase 
characters, try changing line 1900 to 
1900 OPEN 5,ZE,7. 

The article states that changing 
the baud rate after other parameters 
have been set causes all other pa­
rameters to revert to their default 
values. Actually, even though the 
various submenus will show all pa­
rameters reverted to their default 
states, the actual parameter values 
will not have changed. Thus, the 
menus will not reflect the actual set­
tings of the parameters. For this rea­
son, you should always change the 
baud rate before changing any other 
parameter. ~ 
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~-Only CARDCO would dare improve on its own 
best seller (the +G has far out-soi~ any other 
printer interface, and has set the industry 
standard by which competitors are judged). 
The G-Wiz is even better - and costs 
30% less.• Our 27th major innovation in 
Commodore aceessories ha§ alrthe +G% 
features, and more.•. 
Built-In Buffer far MQMI Speed 
Tl,le G-Wiz buffer dumps high-resolution 
.spreens up to 18 times fastsr than competitive 

i aces without buf:feJS. No !P,~re wa'itlngl A 

mplex 50-mlnute prlntdut n0Wiotak 


minutes with the G-Wiz. 


..Adual ptlQe may vary ICCClldlng to dualer.and_J:llDiin. 

just 216 

Exclualvel A.pecc Ratio Select:lan 
Only the G-Wlz matches graphics character& tq 
standard characters on Okldata, Epspn, $bJr' 

CAlilOCO.t1;1~~S.TopEikalWiehlta,l<S6 2 

Mleronics, ~owrite~ Smith Corona, C-ITQM, 
Gorilla Banana, anef many other dot matrix­
printers. Now you can perfectly align high 
resolution graphics characters within text 
blocks, or In columns. 
CARDCO e>eeellence triumphs again! The 
G-Wiz Is lhe "~ bang for the buck" on the. 
printer interface market today - and ~ 
backed by CARDOO'S exclusive lifetime 
warran!Yf G-Wlz: another dlstaht target for the 
compet)tfcm: to shoot at • 
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IT1SHOW MUCH YOU CiET. 

The computer at the top 

has a 64K memory. 
It has the initials I. B, and 

M. And you pay for those 
initials-about $669. 

The Commodore 64 1
M has 

a 64K memory. 
But you don't pay for the 

initials, you just pay for the 
computer : $215. About one 
third the price of the IBM PCjr~· 

The Commodore 64 
also has a typewriter-type 

keyboard with 66 typewriter­
type keys. (Not rubber chicklet 
keys like the IBM PCjr.) 

It has high resolution 
graphics with 320 x 200 pixel 
resolution, 16 available colors 
an·d eight 3-dimensional sprites. 

It has 9-octave high fidelity 
sound . 

The Commodore 64 is 
capable of running thousands 
of programs for home and 
office. And if you add a printer 

or color monitor, disk drive and 
a modem-all together it just 
about equals the price of the 
IBM PCjr all alone. With no 
peripherals. 

So you can buy a computer 
for a lot of money. 

Or buy a lot of computer 
for the money. 

COMMODORE 64:: 

IT'S NOT HOW LITTLE IT COSTS, 


IT'S HOW MUCH YOU GET. 
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