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THE
MONKEY WRENCH

THE MONKEY WRENCH II
A PROGRAMMERS AID FOR ATARI 800

NEW AND IMPROVED - 18 COMMANDS
PLUGS INTO RIGHT CARTRIDGE SLOT

If you are a person who likes to monkey around with

the ATARI 800. then THE MONKEY WRENCH II is

(or you!! Make your programming tasks easier, less

time-consuming and more fun Why spend extra

hours working on a BASIC program when the

MONKEY WRENCH can do it for you in seconds

It can also make backup copies of boot type
cassette programs. Plugs into the right slol and

works with ATARI BASIC cartridge.

The MONKEY WRENCH provides 18 direct mode
commands They are AUTO LINE NUMBERING -Pro

vides new line numbers when entering BASIC program

lines RENUMBER - Renumbers BASIC'S line numbers

including internal references DELETE LINE NUMBERS

— Removes a range BASIC line numbers

VARIABLES - Display all BASIC vanaoles and Ineir current value. Scrolling - Use the

START & SELECT keys !o display BASIC lines automatically Scroll upordown BASIC pro

gram FIND STRING - Find every occurrence ola string. XCHANGE STRING - Fmdever\
occurrence ot a string and replace it with another string MOVE LINES — Move lines from

one part ot program to another pan of program COPY LINES — Copy lines trom one part

ot program to another part of program FORMATTED LIST - Print BASIC program in

special line forma! and automalic page numbering DISK DIRECTORY — Display Dish
Directory CHANGE MARGINS - Provides the capability to easily change the screen
margins MEMORY TEST - Provides the capability to test RAM memory CURSOR
EXCHANGE - Allows usage ol the cursor keys without holding down the CTRL key

UPPER CASE LOCK - Keeps the computer in the upper case character set HEX CON

VERSION - Converts a hexadecimal number to a decimal number DECIMAL CONVER
SION - Converts a decimal number lo a Hexadecimal number MONITOR - Enter the

machine language monitor

In addition to the BASIC commands, the Monkey Wrench also contains a machine

language monitor with 16 commands used to interact with the powerful features of the
6502 microprocessor

$59.95

VIC RABBIT CARTRIDGE

AND CBM 64 RABBIT CARTRIDGE

"High-Speed

Cassette

Load and Save!"

$39.95

(includes Cartridge

and Manual)

Expansion Connector

on the VIC Cartridge

"Don't waste your Life away waiting to LOAD and SAVE
programs on Cassete Deck."

Load or Save 8K in approximately 30 seconds! Try

it — your Un-Rabbitized VIC takes almost 3 minutes.

It's not only Fast but VERY RELIABLE.

Almost as fast as VIC Disk Drive! Don't be foolish —

Why buy the disk when you can get the VIC Rabbit

for much, much less!

Easy to install — it just plugs in.

Expansion Connector on rear.

Works with or without Expansion Memory.

Works with VIC Cassette Deck.

12 Commands provide other neat features.

Also Available for 2001, 4001, and 8032

TELSTAR 64

Sophisticated Terminal Communications Cartridge for The 64

•PFO* I0D 000 CP*D1»D2 BELL XI 30 00 10 14:36

[TELSTARs Status Line)

Don't seine tor less than [he tjesrf

• Upioad/Oownload to/irom disk or tape

• Automatic file Translation

• Communicates in [ndjsiry Startdafd ASCII

• Real-Time Clock plus Alarm Clock

• Line editing capability allows correcting and tesending long

command lines

• 9 OuiCk Read (unctions

• Menu-driven

• Simiiat to our famous STCP Teiminal package

• Works will Commodore Modems and supports auto-deling

The best feaiwe is the price - only $49.95 (Cartridge and Manual)

ATARI, PET, AND CBM 64

EPROM PROGRAMMER

Programs 2716 and 2532

EPROMs. Includes hardware

and software. PET = S75.00

- ATARI and CBM 64 (both

include sophisticated machine

language monitor) = $119.95

Machine Language Monitor

Cartridge

for the CBM 64

More than 20 commands allow you to access

the CBM 64's Microprocessors Registers

and Memory Contents. Commands include

assemble, disassemble, registers, memory,

transfer, compare, plus many more.

Someday every CBM 64 owner will need a

monitor such as this.

Cartridge and Manual - S24.95

CBM 64 Debugger

A more sonhisticaied Machine Language Monitor/Debugger 2OK

of object code makes this a powerful tool Works as a symbolic

debugger for the MAE assembler Diskette and Manual - S49.95

TRAP 65
TRAP 65 is a hardware device thai

plugs into your 6502s socxet Prevents

e>ecution of ummDlememefl opcodes

and orovides capability 10 extend The

machines instruction set

Frj'PET/APPLE/SYM

Reduced from SU9 95 to S69 9S

More than just an Assembler/Editor!

Now (or the "64" _ _ . _

MAE
for

PET

APPLE

ATARI

It's a

Professionally

Designed

Software

Development

System JtaL Only

S59.95

NOW, The Best for Less!

Des'gned to improve Prog'ammef Produdi^ty

Similar syniai and commands — No need to releam

peculiar syn:a*es anfl commands when you go

Irom PET lo APPLE to ATARI

■ Coresident AssemCler'Ed.lor — No need !o load

:de Editor then me Assembler then me Ediior. etc

■ Also incljOes Word Processor. Relocating LoatJfl'

and much more

■ Jo;n me ATUG User Group'or MAE tormalted

disks

■ STILL NOT CONVINCED' Send tor fn>o spec sheet'

5% INCH SOFT

SECTORED DISKETTES

Highest quality. We use them on

our PETs, APPLEs, ATARIs. and other

computers. $22.50W) or $44.50/20

P'OwMfir Pr.nte' Ei cement Oof mair

Senai = S61W 00 IEEE = $589 00

OC tiayes Smar

DC fa M 'o Mode"
= S?3S 00

■' ■ S239 00 Corn-oner

EPROMS 2716 = S4 50 2532 = S750

Over 40 Commodore Programs &y Bauer (on WO) = S25 00

3239 Linda Dr.

Winston-Salem.N.C. 27106

(919)924-2889 (919)748-8446

Send for free catalog!
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The VIC chip views memory differently than does

the 6510 chip. VIC sees only 16K at a time and

maps the ROM character set into part of this 16K

bank at times. These commands allow changes to

the normal locations of the screen and character

sets. [BANK selects which one of four banks (0 -

3) the VIC chip sees. Normally this is bank 0.

[BANK resets the pointer BASIC uses to locate

the screen. [VS1K determines which IK block of

the 16 available is used for the text screen. The

blocks are numbered 0 - 15. The BASIC screen

pointer is reset for this location. [CB2K controls

which 2K block of the 8 available is used for the

character set. In banks 0 and 2 the ROM set is

located at 2K blocks two and three. [CB2K is also

used to select which 8K block is used for the bitmap

screen, values 0-3 select the lower 8K block, and

values 4-7 select the upper 8K block. These three

commands must be used in coordination to

smoothly relocate the screen. Caution must be

exercised in selecting locations since a system

crash will result if the screen overwrites important

RAM such as page zero. Banks 2 and 3 must be

used with great care. (More on bank 3 usage later.)

Program 6 demonstrates relocation to PET stand

ard locations for the screen and BASIC.

Graphics/Text Control

[ECGR [MCGR [BMGR

These commands select extended color, mul

ticolor, or bitmap graphics modes. A value of 0

turns the mode off and a value of 1 turns the mode

on. Only multicolor and bitmap work in conjunc

tion with each other to form a combined mode.

When extended color and bitmap are both on, the

screen will appear blank. This effect might be

useful for temporarily hiding the screen.

[MXGR [KMXG [CMXV

These commands set up a simple interrupt

routine that allows mixed modes to appear in two

sections of the screen. [MXGR will change the

contents of one VIC register (reg) or part of its

contents (the bits OFF in mask) each time the raster

counter register equals one of the two raster select

values (rastl and rast2). The values in vail or val2

will be stored into the selected VIC register. You

must determine the appropriate value for the

particular register. For example, [MXGR 33,240,

152,6,252,1 will cause screen lines 51 to 151 to be

displayed with background white and lines 152 to

251 with background blue.

The visible portion of the screen extends from

raster 51 to raster 251. [KMXG will kill the interrupt

and leave the selected register in an unknown

state. [CMXV (change mixed-mode values) allows

changing vail and val2 while mixed mode is in

force. By setting them equal, a known state will

be in effect after [KMXG. The interrupt routines
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are simple in that normal IRQ still occurs

(keyboard scan, clock update, etc.) so that the

transition will tend to creep. To keep the change

precise, you must disable interrupts from the

CIA. This will kill the keyboard, however, so I/O

would be limited to joystick ports only.

[SIZE [XYSC

These commands help use the smooth scroll

registers of the VIC chip. [SIZE selects 40 or 38

columns for the text display chosen by setting

colsel to 1 or 0 (colsel = 1 selects 40 columns) and

sets number of lines to 25 or 24 (rowsel = 1 selects

25 lines). [XYSC moves the entire text screen up

to seven pixels horizontally or vertically. By setting

xpos and ypos to a value in the range 0-7, the

screen can be stepped a pixel at a time to produce

a smooth scroll. When used in conjunction with a

machine language scroll routine or the automatic

scroll up, text can be scrolled smoothly across or

up the entire screen.

[DLCS

[DLCS (download character set) assists in

using banks without ROM character set images

and in designing custom character sets. You can

copy the uppercase graphics set, upper- and

lowercase set, or both by setting set equal to 0, 1,

or 2 respectively. This is followed by the address

of the first location in memory where you wish

the ROM set to be positioned. This should be on

a 2K boundary unless you wish to change the

order of the set. When the address is 53248, the

set will be copied into the RAM beneath the ROM

set for use in bank 3.

[FBMS [FSCR

The current hi-res screen (determined by the

last [CB2K command) can be filled with any byte

value with [FBMS (fill bitmap screen). [FBMS 0

would clear the entire 8K screen. [FSCR works in

a similar way with the current text screen. The

entire screen is filled with a byte value. Since the

text screen is used for color control in hi-res mode,

[FSCR can be used for hi-res color control.

[PLOT [FLIP ICLPX [MCPL

These commands are used in plotting pixel

points in hi-res graphics modes. The first three

plot in 320 x 200 resolution two-color mode, the

last in 160 x 200 resolution four-color mode. [PLOT

sets the selected pixel on, [CLPX turns the pixel

off, and [FLIP changes the pixel to the opposite

state. [MCPL (multicolor plot) accepts horizontal

coordinates in the range 0,159 and plots in one of

four colors determined by sel, with sel in the range

0,3. A value of 0 selects background color, 1 selects

text screen low-byte color, 2 selects text screen

high-byte color, and 3 selects color memory color.

Before you execute any of the plotting commands,

[CB2K must be used to select the appropriate 8K

block and [BMGR 1 must be in force for the plot

} heVIC chip views memory diffe rently than does 
the 6510 chip . VIC sees only 16K at a time and 
maps the ROM character set into part of this 16K 
bank at times. These commands aIIow changes to 
the normal loca tions of the screen and character 
se ts. [BANK selects which one of four banks (0-
3) the VIC chip sees. Normally this is bank O. 
[BANK rese ts the pointer BASIC uses to locate 
the screen. [VSI K determines which lK block of 
the 16 ava ilable is used fo r the text screen. The 
blocks are numbered 0 - 15. The BASIC screen 
pointer is reset for this loca tion . [CB2K controls 
which 2K block of the 8 available is used for the 
character set. In banks 0 and 2 the ROM set is 
loca ted at 2K blocks two and th ree . [CB2K is also 
used to select which 8K block is used fo r the bitmap 
screen, values 0 - 3 select the lower 8K block, and 
va lues 4 - 7 select the upper 8K block. These three 
commands must be used in coordination to 
smoothly reloca te the screen. Caution must be 
exercised in selecting loca tions since a sys tem 
crash will result if the screen overwrites important 
RAM such as page zero. Banks 2 and 3 must be 
used with grea t care. (More on bank 3 usage later. ) 
Program 6 demonstra tes reloca tion to PET stand­
a rd loca tions for the screen and BASIC. 

GraphicsIText Control 
[ECGR [MCGR [BMGR 

These commands select extended color, mul­
ticolor, or bitmap graphics modes. A va lue of 0 
turns the mode off and a value of 1 turns the mode 
on . Only multicolor and bitmap work in conjunc­
tion with each other to form a combined mode . 
When extended colo r and bitmap are both on, the 
screen will appear blank. This effect might be 
useful for temporarily hiding the screen. 
[MXGR [KMXG [CMXV 

These commands se t up a simple interrupt 
routine that aII ows mixed modes to appear in two 
sections of the screen . [MXGR will change the 
contents of one VIC registe r (reg) or part of its 
contents (the bits OFF in mask) each time the raster 
counter register equals one of the two raster select 
values (rast! and rast2). The values in va ll or va l2 
will be stored into the selected VIC register. You 
must determine the appropriate value for the 
particular register . For example, [MXGR 33,240, 
152,6,252,1 wiII cause screen lines 51 to 151 to be 
displayed with background white and lines 152 to 
251 with background blue. 

The visible portion of the screen extends from 
raster 51 to raster 251. [KMXG will kill the interrupt 
and leave the selected register in an unknown 
~ ta te. [CMXV (change mixed-mode values) allows 
changing vall and val2 while mixed mode is in 
forc~. By setting them equal, a known state will 
be in effect after [KMXG. The interrupt routines 
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are simple in that normal IRQ still occurs 
(keyboard scan, clock update, etc.) so that the 
transition will tend to creep. To keep the change 
precise, you must disable interrupts fro m the 
CIA . This will kiII the keyboa rd , however, so 110 
would be limited to joys tick ports onl y. 
[SIZE [XYSC 

These commands help use the smooth scroll 
registers of the VIC chip. [SIZE selects 40 or 38 
columns fo r the text d isplay chosen by setting 
colsel to 1 or 0 (colsel = 1 selects 40 columns) and 
sets number of lines to 25 or 24 (rowsel = 1 selects 
25 lines) . [XYSC moves the entire text screen up 
to seven pixels horizontally or vertica IIy. By se tting 
xpos and ypos to a va lue in the range 0 - 7, the 
screen ca n be stepped a pixel at a time to prod uce 
a smooth scroII . When used in conjunction wi th a 
machine language scroII routine or the automatic 
scroII up, text can be scroIIed smoothl y across or 
up the entire screen. 
[DLCS 

[DLCS (download character set) assists in 
using banks without ROM character set images 
and in designing custom character sets. You can 
copy the uppercase graphics se t, upper- and 
lowercase se t, or both by se tting se t equal to 0, 1, 
or 2 respectively. This is foIIowed by the address 
of the first location in memory where you wish 
the RO M set to be positioned . This should be on 
a 2K boundary unless you wish to change the 
order of the set. When the address is 53248, the 
set wiII be copied into the RAM benea th the ROM 
set for use in bank 3. 
[FBMS [FSCR 

The current hi-res screen (determined by the 
last [CB2K command) ca n be fill ed with any byte 
value with [FBMS (fill bitmap screen). [FBMS 0 
would clear the entire 8K screen. [FSCR works in 
a simi lar way with the current text screen. The 
entire screen is filled with a byte va lue. Since the 
text screen is used fo r color control in hi-res mode, 
[FSCR can be used for hi-res color control. 
[PLOT [FLIP [CLPX [MCPL 

These commands are used in plotting pixel 
points in hi-res graphics modes. The firs t three 
plot in 320 X 200 resolution two-color mode, the 
las t in 160 x 200 resolution four-color mode. [PLOT 
sets the selected pixel on, [CLPX turns the pixel 
off, and [FLIP changes the pixel to the opposite 
sta te . [MCPL (multicolor plot) accepts hori zontal 
coordinates in the range 0,159 and plots in one of 
fo ur colors determined by sel, with sel in the range 
0,3. A va lue of 0 selects background color, 1 selects 
text screen low-byte color, 2 selects text screen 
high-byte color, and 3 selects color memory color. 
Before you execu te any of the plotting commands, 
[CB2K must be used to select the approp riate 8K 
block and [BMGR 1 must be in force for the plot 
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THE

REAL PROBLEM IN
PERSONAL FINANCE

MANAGEMENT
• IF YOU HAVE HAD ENOUGH OF PIGGY BANK'

FINANCE PROGRAMS...

• IF YOU WANT TO KNOW WHERE YOUR BUDGET IS

GOING INSTEAD OF WHERE IT HAS BEEN ...

• IF YOU HAVE SOME DISCRETION AVAILABLE IN

ALLOCATING YOUR FUTURE INCOME ...

Then the Xana PERSONAL FINANCE FORECASTER,

now available for the Commodore 64*, is specially designed

for you.

The FORECASTER uses advanced mathematical techniques

to generate a rolling monthly, personalized cashflow
projection based upon actual historical information and a

limited number of estimates of future expenditures for

discretionary items.

SOME UNIQUE FEATURES OF THE FORECASTER INCLUDE:

• Selection of items from a large variety of income and expenditure

categories personalizes your budget.

• Immediate revision of each entry and/or each page.

• Opportunities to revise any or all data as desired to study the

"What if" sensitivity of the budget.

• Simple updating from month to month with minimum data entry.

• Resistance to typographical errors.

• Single keystroke screen dump of any complete page of data.

• Printout of input data.

• Computer generated forms for organizing input data.

If your nearest Commodore 64 dealer does not have the

PERSONAL FINANCE FORECASTER in stock, contact:

UNITED STATES (213) 410-9884

CANADA (403) 276-6834

XANA DATA SYSTEMS IS A DIVISION OF XANA ENGINEERING LTD.

'Commodore and the Commodore 64 are trademarks ol Commodore Computer.
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to generate a rolli ng monthly. personalized cashflow 
project ion based upon actual historical information and a 
lim ited number of estimates of futu re expenditu res for 
discretionary items. 

SOME UNIQUE FEATURES OF THE FORECASTER INCLUDE: 
• Selection of items from a large variety of income and expenditure 

categories personalizes your budget. 

• Immediate revision of each entry and/or each page. 
• Opportunities to revise any or all data as desired to study the 

"What if" sensitivity of the budget. 
• Simple updating from month to month with minimum data entry. 

• Resistance to typographical errors. 
• Single keystroke screen dump of any complete page of data. 

• Printout of input data. 
• Computer generated forms for organizing input data . 



to be seen. Remember that y coordinates increase

as you go down the screen.

[DRAW

[DRAW is used to draw line segments on the

hi-res screen. [CB2K and [BMGR must be used in

preparation as in plot commands. [DRAW con

nects the endpoints given in the parameter list.

The line is drawn from xl,yl toward x2,y2.

[HRCS [CHAR [CHRX [CODE

These commands make it easy to put text on
the hi-res screen. [HRCS (hi-res character set)

stores the address of the character set to be used.

It need not be located on a 2K boundary or even

be the same set as used on the text screen. The

address given is of the first byte of the set. A value

of 53248 will select the ROM set (upper/graphics).
[CHAR and [CHRX plot an 8 x 8 character to a

selected position on the current hi-res screen. The

character code (char) to select which character to

plot corresponds to the screen POKE codes as

listed in Commodore documentation. Example:

[CHAR 1,100,100 would plot the letter A with

position 100,100 being the upper-left corner of the

8 x 8 character cell. [CHAR plots the cell to the hi-

, re^s screen absolutely while [CHRX uses the exclu

sive OR function to flip the cell pixels. So [CHRX

can be used to unplot a previously plotted charac

ter. [CODE helps in translating to the screen POKE

code used by [CHAR and [CHRX in character
selection.

The argument for [CODE must be the name

of a defined string variable. Upon execution the

ASCII values stored in the string will be converted

to screen POKE codes. The RVS ON and RVS

OFF control characters can be used within the

string to select the upper 128 or lower 128 charac

ters of the set. All other control characters will

produce unpredictable results. Once the string is

converted using [CODE, use the ASC function

and MID$ function to read the codes. The ASC

function will give correct results for the 0 character

of the set. Be careful when using strings not built to

high memory because [CODE will modify the actual

string data stored within the BASIC text area.

IHRAM [LOOK [STUF

These commands make use of [BANK 3 pos-

sible-from BAS[C. When bank 3 is selected, the

VIC chip uses RAM in the 64 from $C000 to SFFFF

and ignores ROM located at the same addresses,

including the ROM character set. SupcrBASIC

allows the location of one text screen ([VSIK block

3 located at $CC00) in bank 3. RAM from $D000

to SFFFF can be used for character sets, sprites,

and a hi-res screen. The main problem confronting

the bank 3 user is the switching required to read

and write to these RAM locations. All plotting

commands need to read as well as write to RAM

so they can be preceded by [HRAM to accomplish
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SuperBASIC Commands

Enhanced BASIC Commands

RESTORE <exp>

GOTO <exp>

GOSUB <exp>

lF<exp> GOTO <exp>

[F <exp> GOSUB <exp>

ON <exp> GOTO <expl>,<exp2>,...

ON <exp> GOSUB <expl>,<exp2>,...

LIST (Shift Key halts list)

New SuperBASIC Commands

Sprite Commands

[DSPR spr,blk,xexp,yexp,xpos,ypos,multi,

sprcolr,mc0,mcl

[MOVE spr,xpos,ypos

[KSPRspr

[ESPR spr

[BSPPspr,sel

Sound Commands
ISSND voice,ad,sr,wave,freq,pwidth

[PLAY 256*wave + voice,freq,pwidth

VIC Color Control

IBKGDcol

[BKG4coiO,coll,coI2,coI3

fEXTCcol

[FCOLcol

VIC Memory Mapping

[BANK sel

[VSlKsel

1CB2K sel

Graphics Control

[ECGR sel

[MCGR sel

IBMGRsel

[MXGRreg,mask,rastl,vall,rast2,val2

IKMXG

fCMXV vall,vaI2

[SIZE colsel,rowsel

[XYSC xpos,ypos

[DLCSset.address

[FBMS byte

IFSCR byte

IPLOT x,y

[FLIPx,y

[CLPX x,y

IMCPLx,y,sel

IDRAWxl,yl,x2,y2

IHRCS address

{CHAR char,x,y

ICHRX char,x,y

ICODE strS

[LOOK address, variable

[STUF address,byte

[HRAM <SuperBASIC mnemonic>

<parameterlist>

this in bank 3. For example, [HRAMDRAW

1,0,100,100 would draw to the hi-res screen in

RAM under the $E000 and SF000 ROMs. [HRAM

should be used in this manner with [PLOT, [FLIP,

[CLPX, [MCPL, [DRAW, [CHAR, and [CHRX in

bank 3. [MXGR should be avoided in bank 3. Using

the first 3K of bank 3 will crash SuperBASIC, so

make sure the text screen is relocated by [VSIK 3.

When the transition to bank 3 is accomplished,

to be seen. Remember that y coordinates increase 
as you go down the screen. 
[DRAW 

[ORA W is used to draw line segments on the 
hi -res screen. [CB2K and [BMGR must be used in 
preparation as in plot commands. [DRAW con­
nects the endpoints given in the parameter list. 
The line is drawn from x1,y1 toward x2,y2. 
[HRCS [CHAR [CHRX [CODE 

These commands make it easy to put text on 
the hi-res screen. [HRCS (hi-res character set) 
s tores the address of the character set to be used. 
It need not be located on a 2K boundary or even 
be the same se t as used on the text sc reen. The 
address given is of the first byte of the se t. A va lue 
of 53248 will select the ROM se t (upper/graphics). 
[CHAR and [CHRX plot an 8 x 8 character to a 
selected position on the current hi-res screen . The 
character code (char) to select which character to 
plot corresponds to the screen POKE codes as 
listed in Commodore documentation. Example: 
[CHAR 1,100,100 would plot the letter A with 
position 100,100 being the upper-left co rner of the 
8 x 8:character cell . [CHAR plots the cell to the hi-

I res screen abso lutely while [CHRX uses the exclu­
sive OR function to flip the cell pixels. So [CHRX 
can be used to unplot a previously plotted charac­
ter. [CODE helps in translating to the screen POKE 
code used by [CHAR and [CHRX in character 
selection . 

The argument for [CODE must be the name 
of a defined s tring va riable. Upon execution the 
ASCII va lues stored in the string will be converted 
to screen POKE codes. The RVS ON and RVS 
OFF control characters can be used within the 
string to select the upper 128 or lower 128 charac­
ters of the set. All other control characters will 
produce unpredictable results. Once the string is 
converted using [CODE, use the ASC function 
and MID$ function to read the codes. The ASC 
function will give correct results for the 0 character 
of the set. Be careful when using strings not built to 
high memory because [CODE will modi fy the actual 
string data stored within the BASIC text area. 
[HRAM [LOOK [STUF 

These commands make use of [BANK 3 pos­
sible·from BASIC. When bank 3 is selected, the 
VIC chip uses RAM in the 64 from $COOO to $FFFF 
and ignores ROM loca ted at the same add resses, 
including the ROM character set. SuperBASIC 
allows the location of one text screen ([VS1K block 
3 located at $CCOO) in bank 3. RAM from $0000 
to $FFFF can be used for characte r se ts, sprites, 
and a hi-res screen. The main problem confron ting 
the bank 3 user is the switching required to read 
and write to these RAM locations. All plotting 
commands need to read as we ll as write to RAM 
so they can be preceded by [HRAM to accomplish 
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SuperBASIC Commands 
Enhanced BASIC Commands 

RESTORE <exp' 
GOTO <exp' 
GOSUB <exp ' 
IF <exp> GOTO <exp> 
IF <exp ' GOSUB <exp ' 
ON <exp > GOTO <exp1 >,<exp2 >, .. . 
ON <exp > caSUB <expl>,<exp2 >, .. . 
LIST (Shift Key halts list) 

New SuperBASIC Commands 
Sprite Commands 

I DSPR spr,blk,xexp,yexp,xpos,ypos,mult i, 
spreolr,meO,mel 

IMOVE spr,xpos,ypos 
[KSPR spr 
[ESPR spr 
[BSPP spr,sel 

Sound Commands 
[SSND voicc,.ad,sf,wavc,freq,pwidth 
[PLA Y 256"' wave + voice,freq,pwidth 

VIC Color Control 
IBKGDcol 
IBKG4 colO,<011,<012,coI3 
IEXTC <01 
[FCOLcol 

VIC Memory Mapping 
IBANK seI 
IVSIK seI 
ICB2K seI 

Graphics Control 
IECGR seI 
IMCGR seI 
[BMGR seI 
IMXGR reg,mask,rastl , val1,rast2, val2 
[KMXG 
[CMXV vall,vaI2 
[SIZE coIseI,rowseI 
[XYSC xpos,ypos 
IDLCS set,address 
[FBMS byte 
[FSCR byte 
[PLOT x,y 
[FLIP x,y 
ICLPX x,y 
IMCPL x,y,seI 
IDRAW xl,yl,x2,y2 
[HRCS address 
(CHAR char,x,y 
[CHRX char,x,y 
ICODE strS 
rlOOK address, variable 
ISTUF address, byte 
IHRAM <SuperBASIC mnemonic> 

<para me ter lj st ) 

thi s in bank 3. For exa mple, [HRAMDRAW 
1,0, 100,100 would draw to the hi-res sc reen in 
RAM under the $EOOO and $FOOO ROMs. [HRAM 
should be used in this manner with [PLOT, [FLIP, 
[CLPX, [MCPL, [DRAW, [CHAR, and [CHRX in 
bank 3. [MXGR should be avoided in bank 3. Using 
the first 3K of bank 3 will crash SuperBASIC, so 
make sure the text screen is relocated by [VSl K 3. 
When the transition to bank 3 is accomplished , 



The first program
you should buy.

The more you use your computer, the more you

want it to work for you.

But where do you begin? There are literally

thousands of programs. It's time consuming,

confusing and frustrating! The answer is to

begin with THE LAST ONE™.

THE LAST ONE... The program that writes

programs!

Now, for the first time, your computer is truly

'personal'. Now, simply and easily, you can

create software the way you want it.

From Accounting to the Zodiac, THE LAST

ONE puts you keystrokes away from whatever

you need from your computer.

THE LAST ONE... See it at your dealer

and buy it first!

Available for Commodore 64™, Commodore 8032™,

IBM PC™, Victor 9000™, Apple II™ and lie™, Radio

Shack Model II™ and most CP/M™ systems.

Distributed By

Ml/Computer
HillMarketing

Services. Inc.

300 W. Morlton Pike. Cherry MIL NJ 08002 (609) 795-9480

Product of BLUE SKY SOFTWARE

THE LAST ONE is a registered trademark of D. J. "A1" Systems, Ltd.

The Commodore 64 & CBM SQ32 (BM PC Vlc'or 900Q Apple II & lie. Radio Snack Mode! li. and CP/M are registered trademarks of Commodore Business Machines

Inc.International Business Mochlnes Corp.. Victor Technologies. Inc. Apple Computers Inc. The Tandy Corporation, ana Digital Research Corp. respectively.

The first program 
you should 6uy. 

The more you use your computer, the more you 
want it to work for you. 

But where do you begin? There are literally 
thousands of programs. It's time consuming, 
confusing and frustrating! The answe~ is to 
begin with THE LAST ONE"'. 

THE LAST ONE . .. The program that writes 
programs! 

Now, for the first time , your computer is truly 
'personal '. Now, simply and easily, you can 
create software the way you want it. 

From Accounting to the Zodiac, THE LAST 
ONE puts you keystrokes away from whatever 
you need from your computer. 

THE LAST ONE ... See it at your dealer 
and buy it first! 

Avai lable for Commodore 64"", Commodore 8032T", 
IBM PC™, Victor 9000T", Apple 11'" and lie"", Radio 
Shack Model 11'" and most CP/MTM systems. 

iiii/computer 
IIIIP Marketing 

Services. Inc 
300 W ManIon Pike. Cheny Hill NJ 08002 (609) 795-9480 

Product of BLUE SKY SOFTWARE 
-THE LAST ONE Is a registered trademark of D. J. "AI"' Systems, ltd. 

nw! Commodore 64 &. C&'i 8032. IBM PC. VlctOf 9000. Apple II &. lie, RadIo Shock Mode! Il and CP/M Cle /eglstered trademarks 01' Commodore BusIness MachInes. 
Inc..lnlemotlonol Business Machines Corp.. VIcIOl' Tedv'loIogfes. Inc.. Apple Compu100. Inc. The Tandy COJpOfation and Dlgllol Research CoIp.. respecttvaly. 



the IK block at $0400 can be reclaimed for BASIC

program storage. [LOOK and [STUF are PEEK

and POKE equivalents that can be used with

[HRAM to examine and change RAM. [LOOK is

different from PEEK in that a defined variable

name is used in the parameter list to store the

value read from memory. [STUF works the same

as POKE and is primarily useful for storing to

block $D000 RAM (for example, [HRAMSTUF

53248,255).

Programs 2-6 are demonstration programs

which should be helpful in seeing the commands

used in actual applications.

If you're not up to typing in SuperBASIC

yourself, send $3 along with a blank disk (no tapes)

and a stamped, self-addressed mailer to:

Martin C. Kees

711 West Henry

Pasco, WA 99301

Program 1: SuperBASic 64

008,000,000,158,050,228
056,048,000,000,000,159

000,000,000,000,000,013

000,000,000,000,000,019

000,000,000,000,000,025

169,039,133,001,169,030

133,020,133,078,169,058

133,021,169,192,133,188

162,012,160,000,177,127

145,078,200,208,249,187

021,2 30,07 9,202,208,007

160,008,169,104,032,014

171,169,013,141,119,204

141,120,002,169,002,003

198,169,033,141,001,248

169,020,141,002,008,183

120,008,000,000,000,045

031,147,017,017,048,107

15 7,082,085,078,019,035

000,000,000,000,169,028

133,020,169,160,133,224

162,032,160,000,177,167

145,020,136,208,249,143

021,202,208,244,162,182

160,003,185,224,160,109

2 24,160,232,200,224,068

208,244,169,003,141,088

168,169,192,141,162,132

169,074,141,210,166,073

193,141,211,166,141,172

160,169,084,141,036,040

169,219,141,223,160,235

255,141,044,160,169,107

141,045,160,169,038,178

001,169,005,141,143,029

169,076,141,043,169,224

087,169,169,193,141,093

169,141,089,169,169,237

141,088,169,169,227,199

044,169,096,000,000,173

000,000,000,000,000,241

000,000,000,000,000,247

000,000,03 2,115,000,144

158,17 3,032,247,183,060

032,139,192,032,000,244
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2049

2055

2061

2067

2073

2079

2085

2091

2097

2103

2109

2115

2121

2127

2133

2139

21451

2151

2157

2163

2169

2175

2181

2187

2193

2199

2205

2211

2217

2223

2229

2235

2241

2247

2253

2259

2265

2271

2277

2283

2289

2295

2301

2307

2313

:011,

:048,

:000,

:000,

:000,

:000,

:000,

:009,

:079,

:020,

:230,

:242,

:030,

:002,

:133,

:008,

:076,

:000,

:017,

:000,

:000,

:021,

:020,

:230,

:000,

:157,

:190,

:161,

:168,

:169,

-.037,

:160,

:169,

:194,

:133,

:183,

:141,

:045,

:200,

:141,

:000,

:000,

:000,

:032,

:096,

2319

2325

2331

2337

2343

2349

2355

2361

2367

2373

2379

2385

2391

2397

2403

2409

2415

2421

2427

2433

2439

2445

2451

2457

2463

2469

2475

2481

2487

2493

2499

2505

2511

2517

2523

2529

2535

2541

2547

2553

2559

2565

2571

2577

2583

2589

2595

2601

2607

2613

2619

2625

2631

2637

2643

2649

2655

2661

2667

2673

2679

2685

2691

2697

2703

2709

2715

2721

2727

2733

:192,16s

: 248,007

:020,162

:032,000

:023,032

;192,032

1072,162

:032,000

: 002,157

;117,032

{141,037

:165,020

: 001,162

:096,032

:192,165

:072,032

:010,170

:000,208

: 208,104

il92,169

;141,031

:192,165

002,170

240,004

133,078

000,240

208,208

061,000

096,000

199,240

165,020

183, 192

133,079

020,160

,020,

,032,

.029,

,192,

,162,

,000,

,028,

,192,

,039,

,000,

,208,

,141,

,021,

,139,

,021,

,000,

,232,

,202,

,162,

,000,

,208,

,020,

,169,

,010,
,096,

,006,

,006,

,208,

,007,

,150,

,041,

,133,

,032,

,005,

166,

000,

032,

165,

192,

192,

032,

165,

208,

192,

032,

038,

032,

192,

072,

192,

165,

104,

016,

141,

096,

041,

001,

202,

164,

152,

152,

157,

014,

032,

003,

078,

000,

145,

002,

192,

162,

020,

032,

165,

162,

020,

104,

165,

000,

208,

162,

032,

165,

165,

020,

157,

032,

030,

032,

007,

224,

208,

078,

029,

073,

000,

032,

000,

170,

169,

192,

078,

157,

165,

192,

162,

097,

020,

192,

166,

240,

020,

192,

169,

192,

000,

020,

002,

157,

000,

162,

208,

000,

133,

000,

252,

201,

000,

255,

208,

019,

192,

189,

212,

165,

032,

205

153

112

092

065

134

187

120

045

083

173

054

145

072

222

056

097

020

039

101

131

187

201

045

141

080

049

043

095

234

015

144

040

141

:000,192,

:145,078,

:020,133,

:078,032,

1141,024,

[192,165,

: 189,183,

:212,133,

:002,169,

;078,032,

:160,004,

1000,160,

1000,192,

:021,160,

020,136,

: 201,065,

192,165,

003,145,

145,078,

208,251,

029,168,

192,032,

095,233,

001,136,

096,032,

177,020,

000,032,

169,000,

071,164,

096,032,

133,078,

032,000,

000,145,

220,041,

165,001,

169,193,

165,020

032,028

002,160

037,193

212,096

020,041

192,133

079,165

000,160

037,193

145,078

004,145

032,000

001,145

145,078

208,016

021,041

078,165

096,173

076,044

240,251

019,166

001,164

133,065

000,192

133,002

040,175

032,145

072,032

000,192

165,021

192,165

078,096

254,141

041,253

072,169

,160,

,193,

,004,

,169,

,032,

,003,

,078,

,021,

,004,

,165,

,096,

,078,

,192,

,078,

,165,

,032,

,015,

,020,

,141,

,168,

,032,

,056,

,096,

,132,

,160,

,032,

,164,

,179,

,215,

,165,

,133,

,020,

,173,

,014,

,133,

,184,

006,250

165,098

145,183

015,249

000,236

170,072

169,175

133,236

145,235

002,012

169,163

076,236

165,104

165,099

002,081

000,063

160,141

136,100

002,194

076,132

003,038

165,207

176,092

066,122

000,075

115,080

002,020

166,048

187,104

020,130

079,240

160,206

014,149

220,027

001,249

072,008

the lK block at $0400 can be reclaimed fo r BASIC 
program s torage. [LOOK and [STUF are PEEK 
and POKE equivalents that can be used with 
[HRAM to examine and change RAM. [LOOK is 
different from PEEK in that a defined variable 
name is used in the parameter list to store the 
value read from memory. [STUF works the same 
as POKE and is primarily useful for storing to 
block $0000 RAM (for example, [HRAMSTUF 
53248,255). 

Programs 2 - 6 are demonstration programs 
which should be helpful in seeing the comma nds 
used in actual applications. 

If you're not up to typing in SuperBASIC 
yourself, send $3 along with a blank disk (no tapes) 
and a stamped, self-addressed mailer to: 

Martill C. Kees 
711 West Hellry 
Pasco, WA 99301 

Program 1: SuperBASlC 64 
2049 : 011,008,000,000,158,050 , 228 
2055 :048,056,048,000,000,000,159 
2061 : 000,000,000,000,000 , 000 , 013 
2067 : 000,000,000,000,000 , 000,019 
2073 :000,000,000,000,003,030,025 
2379 :000,169,039,133,001 ,169,030 
2085 : 000,133,023,133 ,378 , 169 , 058 
2091 :339,133,021,169,192,133,188 
2097 :079,162,012,163,030,177,127 
2103 :020,145,078,200,208,249,187 
2109 : 230 , 021,230,079 , 202 , 208,007 

. 2115 :242,163,008,169,104,332,014 
2121 : 030 , 171,169,013,141 , 119,204 
2127 :002,141,120,002,169,032,003 
2133 :1 33,198,169 , 033 , 141,001,248 
2139 :008,169,020,141,002,308,183 
2145 · :076 , 120 , 008,000 ,000,000,04 5 
2151 :000,031,147,017,017,048,107 
2157 :017,157 , 082,085,078,019 , 035 
2163 :003 , 300 , 000,000 , 003 , 169 , 028 
2169 :300,133 , 023,169,160,133 , 224 
2t75 :021,162,032,163,033,177,167 
2181 :023,145,020 ,1 36 , 208,249 ,1 43 
2187 :230,021,202 , 208,244 ,162,182 
2193 :003,160,003,185,224,160,109 
2199 :157 , 224 ,1 63,232 , 203 , 224,068 
2205 :190,208,244,169,303,141,088 
2211 :161 , 168 ,1 69,192 ,141,162,132 
2217 :168 , 169,074,141 , 210,166,073 
2223 :169,193,141,211,166,141,172 
2229 :037,160,169,084,141,036,040 
2235 :160,169,219,141,223,160,23 5 
2241 :169,255,141,044,160,169 , 107 
2247 :194,141,045,160,169,038,178 
2253 :133,001,169 , 005 , 141 , 143,029 
2259 : 183,169,076,141,043,169,224 
2265 :141 , 087,169,169,193 , 141 , 093 
2271 :045,169,141,089,169,169,237 
2277 :200 , 141 , 088,169,169 , 227,199 
2283 :141 , 044,169,096,300 , 000,173 
2289 :000,000 ,000,030,000,000,241 
2295 :000,000,000,000,000,000,247 
2301 :000,000,000 , 032 ,11 5 , 000,144 
2307 :032,158,173,032,247,183,060 
2313 :096,032,139,192,332,000,244 
206 . COMPUTEI December 1983 

2319 :192,165,020,166 , 002,157,205 
2325 :248,007 ,032 , 000 , 192,165,153 
2331 :020,162,029,032,162,192,112 
2337 : 032,000,192 , 165,020,162,092 
2343 : 023,032,162 , 192 , 032,097 , 065 
2349 :192,032,000 , 192 , 165,020,134 
2355 :072 ,162,028,032,162,192 , 187 
2361 :032,000,192,165,020,166,120 
2367 :002,157,039,208,104,240,045 
2373 :117 , 032 , 000,192 , 165,020,083 
2379 :141,037,208,032 , 000 , 192,173 
2385 :165 , 020 ,1 41,038,208,169,054 
2391 :001,162,021,032,162,192,145 
2397 :096 , 032,139,192 , 032,000,072 
2403 : 192, 165,021,072,165 , 020 , 222 
2409 :072,032,000,192,165,002,056 
2415 : 010 ,1 70,232,165,020,157,097 
2421 :000,208,202,104,157,000,020 
2427 :208,104,162,016,032,162 ,039 
2433 :192,169,000,141,030,208,101 
2439 :141,031,208,096,032,000,131 
2445 : 192 ,165,020,041,007,133,187 
2451 :002 ,1 70 , 169 , 001 , 224 ,000,201 
2457 : 240,004 , 010 , 202,208 , 252,045 
2463 :133 , 078 , 096,164,078 , 201 , 141 
2469 :000,240 , 006 , 152,029,000,080 
2475 :208 , 208,006,152 , 073,255,049 
2481 :061 ,000,208 ,15 7 ,000,208 , 043 
2487 :096 , 000 , 007,014 , 032 , 019 , 095 
2493 :199 , 240,150,032,000 , 192,234 
2499 : 165 , 020 , 041,003 , 170,189,015 
2505 :183,192,133 ,078,169,212 ,144 
2511 :133,079,032,000,19 2 ,165,040 
25 1 7 : 020,160 , 005,145,078 , 032,141 

2523 :000 ,192,165,020,160,006,250 
2529 :145,078,032 , 028,193 , 165,098 
2535 :020 , 133 , 002 , 160 , 004 , 145,183 
2541 :078 , 032,037 , 193,169,015,249 
2547 :141, 024 , 21 2 , 096,032,000,236 
2553 :192 , 165 , 020,041,003,170,072 
2559 : 189,183 , 192 , 133 ,078 , 169,175 
2565 :212 , 133 , 079 ,1 65 , 021 ,13 3 , 236 
2571 : 002,169,000,160 ,004,145 , 235 
2577 : 078 , 032,037,193,165 , 002 , 012 
2583 :160,004, 145,078 ,096,169 ,163 
2589 :000,160,004 ,1 45,078,076 , 236 
2595 :000,192,032,000 , 192,165,104 
2601 :021,160,001 , 145,078,165 , 099 
2607 : 020 ,1 36 , 145 , 078,165,002,081 
2613 :201,06 5 ,208,016,032, 000,063 
2619 :1 92,165,021,041 , 01 5 ,160,141 
2625 :003,145 , 078 , 165,020,136,100 
2631 :14 5 , 078 , 096 , 173,141,002,194 
2637 : 208,251,076,044,168,076,132 
2643 :029,168,240,251,03 2 , 003,038 
2649 :192,032,019,166,056 , 165,207 
2655 :095 , 233 , 001,164 , 096,176,092 
2661 : 001 , 136 , 133 , 065 , 132,066,122 
2667 :096,032,000,192,160,000,075 
2673 : 177,020 , 133,002 , 032,115,080 
2679 :000,032,040,175,164,002,020 
2685 : 169,000,032,145,179 ,166,048 
2691 : 071,164 ,072,032,215,187,104 
2697 : 096,032,000 , 192 ,165,020,130 
2703 :133,078,165,021,133,079,2 40 
2709 : 032 , 000 , 192 ,165,020,160,206 
2715 :000,145 , 078 ,096,173,014 , 149 
2721 :220,041,254,141,014,220,027 
2727 :165,001,041, 253,133,001, 249 
2733 :169,193,072 ,169 ,184 , 072 ,008 



SM TEXT means • Multi-column Processing • Sophisticated Mathematics

• Advanced Editing • Total File Overview • Form Mode • Noted Text

• Ergonomic Design • Ease of Operation and a lot of more features.

SM TEXT is avaiiable for commodore-business computers.

SM SOFTWARE INC.

IS A SUBSIDIARY OF

SM SOFTWARE AG, MUNICH,

ONE OF EUROPE'S TOP

MICRO SOFTWARE HOUSES.

U.S. computer technology, allied

with German software engineering,

has also produced high quality

programming aids such as:

• SM KIT - program de-bug aids

• ESH - ergonomic screen handler

• ISM - index sequential file manager

• LOS - loadable operating system

ASK FOR DETAILS.

SM SOFTWARE INC.

252 Bethlehem Pike

Colmar. PA18915

SOFTWARE MADE IN MUNICH

Dealer inquiries invited.
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2739

2745

2751

2757

2763

2769

2775

2781

2787

2793

2799

2805

2811

2817

2823

2829

2835

2841

2847

2853

2859

2865

2871

2877

2883

2889

2895

2901

2907

2913

2919

2925

2931

2937

2943

2949

2955

2961

2967

2973

2979

2985

2991

2997

3003

3009

3015

3021

3027

3033

3039

3045

3051

3057

3063

3069

3075

3081

3087

3093

3099

3105

3111

3117

3123

3129

3135

3141

3147

3153

:032,

:165,

:173,

:014,

:254,

:208,

:167,

:000,

:032,

:003,

:240,

:000,

:000,

:079,

:083,

:083,

:076,

:075,

:088,

:083,

:083,

:083,

:084,

:067,

:067,

:077,

:073,

:089,

:065,

:065,

:083,

1066,

:076,

:088,

:077,

:077,

:067,

:076,

:076,

:076,

:067,

:083,

:066,

1082,

:082,

:072,

:072,

:079,

:079,

:075,

:082,

:255,

:255,

:255,

:255,

:255,

:002,

:000,

:192,

:194,

:165,

:122,

:165,

:002,

>255,

:032,

:033,

:165,

:032,

:021,

115,

001,

014,

220,

104,

00 5,

032,

201,

121,

076,

249,

000,

000,

086,

080,

078,

065,

071,

084,

080,

080,

080,

085,

071,

071,

071,

090,

083,

084,

078,

049,

050,

067,

071,

088,

088,

079,

079,

073,

080,

080,

067,

077,

065,

067,

065,

082,

068,

079,

071,

065,

255,

255,

255,

255,

197,

160,

194,

004,

072,

122,

144,

002,

170,

208,

000,

208,

020,

139,

076,

000,

009,

220,

096,

133,

165,

000,

044,

000,

055,

076,

000,

000,

069,

082,

068,

089,

068,

067,

082,

082,

080,

070,

082,

082,

082,

069,

067,

065,

075,

075,

075,

083,

082,

071,

086,

076,

084,

080,

088,

076,

082,

083,

087,

083,

082,

088,

069,

075,

052,

077,

255,

255,

255,

255,

200,

000,

208,

208,

189,

024,

002,

024,

189,

206,

192,

096,

141,

192,

162,

076,

002,

009,

165,

002,

002,

192,

240,

201,

169,

050,

000,

000,

093,

101,

191,

246,

056,

065,

074,

084,

092,

137,

125,

150,

175,

187,

211,

250,

053,

113,

151,

172,

065,

180,

200,

217,

130,

122,

138,

148,

197,

232,

097,

060,

134,

142,

150,

107,

105,

158,

255,

255,

255,

255,

162,

177,

026,

243,

000,

105,

230,

105,

000,

076,

165,

032,

032,

169,

192,

000,

133,

001,

101,

198,

076,

032,

237,

137,

201,

169,

000,

000,

192,

196,

192,

192,

195,

195,

195,

195,

195,

193,

195,

195,

195,

195,

195,

195,

196,

196,

196,

196,

197,

197,

197,

197,

198,

198,

198,

198,

198,

198,

199,

201,

202,

202,

202,

193,

195,

193,

255,

255,

255,

255,

000,

122,

232,

189,

194,

003,

123,

006,

194,

008,

020,

000,

208,

000,

032,

195,085

001,240

141,237

133,158

254,124

239,136

121,247

096,015

208,158

141,110

000,255

000,245

077,072

068,076

083,120

080,193

066,241

069,047

075,093

069,108

066,121

083,150

069,181

077,166

066,186

083,244

088,013

067,029

066,048

086,138

067,174

068,203

077,018

075,187

067,039

070,083

080,087

070,014

067,255

077,046

070,034

070,098

068,131

072,015

067,235

067,047

067,084

076,081

066,042

072,019

255,029

255,223

255,229

255,235

255,241

134,177

221,173

200,101

001,084

072,230

133,067

096,238

133,218

201,033

175,211

141,095

192,112

096,219

162,001

139,191

3159

3165

3171

3177

3183

3189

3195

3201

3207

3213

3219

3225

3231

3237

3243

3249

3255

3261

3267

3273

3279

3285

3291

3297

3303

3309

3315

3321

3327

3333

3339

3345

3351

3357

3363

3369

3375

3381

3387

3393

3399

3405

3411

3417

3423

3429

3435

3441

3447

3453

3459

3465

3471

3477

3483

3489

3495

3501

3507

3513

3519

3525

3531

3537

3543

3549

3555

3561

3567

3573

:192,162,

:032,139,

:165,020,

:192,162,

=000,192,

:157,033,

:208,239,

:165,020,

:032,164,

:239,169,

:016,076,

:192,165,

:016,032,

:240,214,

:160,064,

;000,192,

:160,032,

: 000,192,

-.160,008,

: 000,192,

;160,008,

:000,192,

;133,020,

:248,005,

:032,000,

: 007,133,

:041,248,

:208,096,

:002,162,

:134,002,

.251,160,

:153,001,

:004,208,

;002,032,

;024,105,

;189,000,

215,032,

: 096,173,

:141,002,

;165,020,

003,133,

041,252,

221,104,

133,020,

063,005,

096,173,

003,141,

192,032,

041,063,

173,136,

020,141,

010,010,

208,041,

024,208,

041,241,

192,165,

005,002,

173,014,

014,220,

133,001,

020,041,

002,208,

208,201,

216,132,

078,134,

166,002,

145,020,

021,230,

165,001,

173,014,

021,076,162,

192,032,000,

162,027,076,

000,134,002,

165,020,166,

208,232,224,

096,032,000,

162,017,160,

192,165,020,

000,152,022,

164,192,032,

020,162,022,

164,192,165,

169,000,162,

076,164,192,

165,020,162,

076,164,192,

165,020,162,

032,164,192,

165,020,162,

076,164,192,

165,020,041,

173,022,208,

020,141,022,

192,165,020,

020,173,017,

005,020,141,

169,032,141,

000,142,005,

173,141,002,

000,189,000,

002,232,200,

244,169,000,

030,171,165,

006,133,002,

194,201,255,

115,000,208,

002,221,009,

221,032,000,

041,003,072,

020,173,000,

005,020,141,

024,106,106,

173,136,002,

020,141,136,

136,002,024,

022,192,076,

000,192,165,

010,010,133,

002,041,192,

136,002,165,

133,020,173,

015,005,020,

096,173,024,

133,002,032,

020,041,007,

141,024,208,

220,041,254,

165,001,041,

032,000,192,

003,162,008,

002,162,016,

001,208,002,

079,160,000,

002,032,000,

160,000,177,

200,208,249,

079,202,208,

009,004,133,

220,009,001,

192,

192,

162,

032,

002,

004,

192,

064,

240,

160,

000,

160,

020,

017,

032,

017,

032,

022,

032,

017,

032,

007,

041,

208,

041,

208,

017,

000,

002,

208,

194,

192,

160,

002,

170,

208,

251,

003,

192,

073,

221,

000,

106,

041,

124

168

199

115

144

207

122

205

180

125

115

106

236

199

091

221

071

238

015

245

071

126

048

101

169

027

203

127

056

153

037

029

040

175

219

064

100

045

135

183

109

024

238

082

002,206

105,125

010,039

020,202

020,140

005,162

020,103

024,251

141,061

208,114

000,092

010,084

096,131

141,248

251,103

165,196

201,114

160,235

160,215

132,160

192,141

078,036

230,255

242,191

001,040

141,035

203 COMPUTE! December 1983

2739 :~32,115,~~~,~76,~~~,195,~B5 
2745 :1 65,~~1 , ~~9,~~2 ,1 33 , ~~1 , 24~ 

2751 :173,~14,22~,~~9,0~1,141,237 
2757 : ~14,22~,~96,165 ,1~1,133 , 158 

2763 :254 , 1~4 , 133 , ~~2 , 198,254,124 
2769 :2~8,~~5,165,~~2,~76,239,136 
2775 : 167,~32,~~~,192,~32 , 121,247 

2781 :~~~,2~1,044,24~,237,~96,~15 
2787 :~32,121,0~~,2~1,137,20B,158 
2793 :~~3,~76,055,169,2~1,141,11~ 

2799 :24~,249,~76,~5~,169,~~~,255 

28~5 :000 , 00~,0~~ , 00~,0~~ , ~~~ , 245 

2811 :~~~ , 333 , 333 , 333,333,377,372 
2817 :~79,~B6,069,093,192 , 068,076 

2823 :083,080,082,101,196,0B3,12~ 
2829 :~83 , ~78 , 068,191,192 , ~80,193 
2835 :~76,065 , 089,246,192,066,241 

2841 :075,071,068,056,195,069,047 
2847 :08B,~84 , 067 , ~65 , 195 , 075,~93 

2853 :083 , ~80,082 , 074,195,069,1~8 

2B59 :~83,0B0 , 082,~84,195 , ~66,121 

2B65 :~83,~80,08e,~92,195,~83 ,1 50 

2871 :~B4,085,070 , 137 , 193,069,lB1 

2877 : ~67 , 071 , 082,125,195,077,166 
2883 :067,~71 , 082,150 , 195,~66,186 

2BB9 :~77,071,082,175,195,~83,244 

2895 :~73,090,069,187,195,088,013 

2901 : ~89 , ~83 , 067,211 ,1 95,~67,~29 

29~7 :~65,~84,065 , 25~ , 195,066,~4B 
2913 : ~65,~78 , 075,e53 ,196,e86,13B 
2919 :0B3,e49,~75 , 113,196,~67,174 

2925 :~66,~5~,e75,151,196,~68,2~3 

2931 :~76,~67,e83,172,196,~77,~18 

2937 :e8B,~71,~B2,e65,197,~75,187 

2943 :~77 , ~B8 , ~71,18~,197,~67 , ~39 

2949 :~77,~88,~86,2~~,197,~7~,~83 
2955 :~67,~79 , ~76,217,197 , ~8~ , eB7 
2961 :~76 , ~79 , ~B4,13~,198 , ~7~ , ~14 
2967 :~76 , ~73,~8~,122,19B , ~67,255 

2973 : ~76 , ~8~ , ~88,138,19B , ~77 , ~46 

2979 :~67,~8~,~76,148,198,~7~ , ~34 

2985 :~83,~67,082,197,19B,~7~,09B 

2991 :066 , ~77,~83 , 232 , 19B , ~68,131 
2997 :~82,~65,~87,~97,199,072,~15 

30~3 :~B2,~67 , 083,~6~,2~1,~67,235 
3~~9 : ~72,~65 , ~B2,134,2~2,~67,~47 

3~15 :~72 , ~B2,~88,142 , 2~2,~67,~84 

3~21 :~79,~68,~69,15~,2~2,~76,~81 

3~27 : ~79 , ~79,~75,1~7 , 193,~66,~42 
3~33 : ~75 , ~71 , ~52 , 1~5 ,1 95,~72,~19 

3~39 :~B2,~65,~77,158,193,255,~29 
3~45 :2 55,255 , 255 , 255,255,255 , 223 
3~51 : 255,255,255,255 ,255,255,229 
3~57 :255,255,255,255,255,255,235 
3~63 : 255,255 , 255 , 255,255,255,241 
3~69 :255,197,2~~,162,~~~,134,177 
3~75 :~~2,16~,~~~,177,122,221,173 
3~81 : ~~~,194,2~8,~26,232,2~~,1~1 

3~87 :192,~~4,2~8,243,lB9,~~1,~84 
3093 :194,~72,189,~~~,194,~72,233 

3~99 :165,122,024,135,3~3,133,~67 
31~5 :122,144,0~2,23~,123,~96,23B 
3111 : 165,~~2,324 , 135 , ~~6,133,218 
3117 :~~2 ,1 7~,189 , ~~3,194,2~1 , ~33 

312~ .255,2~8,2~6,376,~~8,175,211 
3129 i~32,~~~,192 , 165,~23,141,395 
3135 :~33,2~8,~96,332,~3~,192,112 
3141 : 165,32~ , 141 , 332,2~8 , ~96,219 

3i47 :332 ,1 39 ,1 92,169 ,~~3 ,1 62 , ~~1 
3153 :321,376,162,192,332,139,191 
208 COMPUTE! December 1983 

3159 :192 ,1 62 , ~21,e76,162 ,1 92 , 124 

3165 :~32,139 , 192,~32,~~3 ,1 92 , 16B 

3171 :165 , ~2~ , 162,~27,~76,162,199 

3177 :192 , 162,0~~,134,0~2,~32,115 

3183 :000,192,165,020,166,002 , 144 
3189 :157 , 033 , 208,232,224,~~4,2~7 

3195 :2~8,239,~96,~32,333,192,122 
3201 :165 , 02~ , 162,317 , 160,064,2~5 

3207 :032 , 164 , 192,165,020,240,180 
3213 :239,169,00~,152,~22,16~,125 

3219 :016 , 076 , 164,192,032,00~,115 
3225 :192,165,02~,162,~22,16~,1~6 

3231 : ~16,~32,164,192 , 165,02~,236 

3237 :240,214,169,0~~ , 162,017,199 

3243 :16~,~64,~76,164,192,~32,~91 

3249 :~~~,192,165,~2~,162,~17,221 

3255 :16~,~32,~76,164,192,332,~71 

3261 :333,192,165,323,162,322,238 
3267 :163,338,332,164,192 , 332,315 
3273 :333,192,165,323,162,317,245 
3279 :163,3~8,~76,164,192,~32,071 

3285 :03~,192,165 , 323,341,337,126 

3291 :133,~20,173,022,238,~41,348 

3297 : 24B , 3~5,323,141,022,238,131 

33~3 :332,333,192 , 165,323,341,169 
3339 : 337,133,32~,173,~17,238,327 

3315 :~41,248,~35,023,141,017,233 
3321 : 238 , 396 , 169,332,141 , 333,127 
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Let the Genesis Genie Loose in Your House!!!
HE WILL WORK MAGIC WITH YOUR COMMODORE 64 OR VIC 20.

G.G. will control switch

es around your house {or

business) using existing

wiring. Turns on lights,

TVs, radios, coffee mak

ers and many other applian-

s (will turn them off as well).

VIController

$59.95

by any

other single words,

numbers or sentences

and the COMvoice speaks

those words in four inflec

tion levels.

COMvoice

$149.95

A battery back-up for your

Commodore when the power

goes out. You no longer have

to lose programs during a

power black-out. They keep on

running—up to 30 minutes.

Charges automatically.

COMpower^

$99.95

An extremely reliable and ac

curate clock/calendar with

battery back-up. It keeps the

correct time and date even

with the power off!

COMclock

$49.95

Reads input from the outside

world—in combination with

the VIController would make a

great burglar alarm to turn on

the lights or issue a warning.

COMsense

$39.95

AGENESIS
COMPUTER CORPORATION

AVAILABLE WHEREVER

COMMODORE PRODUCTS

ARE SOLD.

1444 LINDEN STREET, P.O. Box 1143, BETHLEHEM, PA 18018 (215)861-0850

Let the Genesis Genie Loose in Your House!!! 
HE WILL WORK MAGIC WITH YOUR COMMODORE 64 OR VIC 20. 

COMPUTER CORPORATION 

AVAILABLE WHEREVER 
COMMODORE PRODUCTS 

ARE SOLD. 
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3981 :197,073 , 255,049,251,145,~87 4401 :002,2~8,049,169,000,141 , 106 
3987 :251,096,032,~00 , 192 , 165,115 4407 :208,002,141,209,0~2,24~,089 
3993 :020,~41,003,024 , 105,008,098 4413 :~39,169,255,141,204,~~2,103 
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COMMODORE 64™ SOFTWARE

SPRTTEMASTER" is not just another

sprite editor, Ifs the finest utility available

formulticolorspriteanimationandgame

programming n will have you making

gjllcoloranimat&dobjectsinjustminutes.

People running birds flying or tanks

rollingareasnapwithSpritemaster. liwill

automatically append your sprites to

otherprograms. [I'seasyto useandunder

stand ami conns with afulUl pageinstruc-

lion manual and samples of animated

sprites to get you started. (Suggested retail

prices $35.95)

SPRTTEMASTEIT, NEUTRAL ZONE"1 AND BEACH-HEAD'"
ARE AVAOABUEATYOUR U3CALCOMMODORE DEALER

ON HITHER DISK OR TAPE

GENERAL QUARTERS! BATTLE

STATIONS! As chiefcommander of

landandsea forces in thePacific your

mission is to obtain a quick naval

victory, and Invade enemy territory

with land forces. BEACH-HEAD" is

.1 ioo% machine languagegame and

offers multi-screen action with high

resolution, thieec fin lensionalgiaphkv

(Suggested retail price.. SJ4.1)1))

NEUTRALZONE" takesyouto theouter

edges ofthe galaxy, to ALPHA IV, a long
rangeearlywamingstationwhosemission

is io detect alien Intruders from other

galaxies,

NEUTRALZONE* istheultimateinhigh

resolution, last action, arcade quality

games, n is written in 100% machine lan
guageandfeaturessmoothscrolling ofthe

560 degree panorama. The realism is

unbelievable. (Suggested retail price...

S 14.95)

ACCESS SOFTWARE INC
925 EAST900 SOUTH, SALT LAKE CITY, UTAH 8410$

TELEPHONE (801) 532-1134

i.l itj nokintnit Hi. I.-iti nL ,.K ..mm... I. ,i,' «.s M.i. linn-. In.



4419

4425

4431

4437

4443

4449

4455

4461

4467

4473

4479

4485

4491

4497

4503

4509

4515

4521

4527

4533

4539

4545

4551

4557

4563

4569

4575

4581

4587

4593

4599

4605

4611

4617

4623

4629

4635

4641

4647

4653

4659

4665

4671

4677

4683

4689

4695

4701

4707

4713

4719

4725

4731

4737

4743

4749

4755

4761

4767

4773

4779

4785

4791

4797

4803

4809

4815

4821

4827

4833

:173,200,002,024,109,201,008

:002,240,171,173,199,002,092

:141,167,002,169,000,141,187

:168,002,173,200,002,141,003

:177,002,169,25 5,141,205,016

:002,076,016,200,238,200,061

:002, 238,199,002,173,193,142

:002,041,007,133,002,173,211

:193,002,041,248,133,251,215

:173,194,002,133,252,173,024

:197,002,032,014,198,017,075

:251,145,251,173,204,002,135

:208,095,173,203,002,240,036

:016,056,173,193,002,233,050

:001,141,193,002,176,013, 165

:206,194,002,144,008,238,181

: 193, 002, 208,003,238,194,233

:002,056,173,200,002,233,067

:001,141,200,002,176,003,186

:206,201,002,024,173,200,219

:002,109,201,002,240,120,093

:173,205,002,240,165,024,234

:173,176,002,109,208,002,101

:141,208,002,173,177,002,140

:109,209,002,141,209,002,115

:144,144,173,202,002,240,098

:006,206,197,002,076,107,049

:200,238,197,002,076,107,02 5

:200,173,202,002,240,006,034

:206,197,002,076,250,200,148

:2 38,197,002,206,199,002,067

:240,058,173,205,002,240,147

:040,024,173,176,002,109,015

:208,002,141,208,002,173,231

:177,002,109,209,002,141,143

:209,002,144,019,173,203,003

:002,240,017,056,173,193,196

:002,233,001,141,193,002,093

:176,003,206,194,002,076,184

:107,200,238,193,002,208,225

:248,238,194,002,208,243,160

:096,198,122,096,03 2,000,089

:192,165,020,141,075,201,089

:165,021,141,076,201,096,001

:143,183,000,169,000,141,199

:193,002,141,196,002,032,135

:000,192,165,020,141,197,034

:002,032,000,192,169,056,032

:197, 020,169,001,2 29,021,224

:176,005,169,255,141,193,020

:002,165,020,041,007,133,223

:002,165,020,041,248,133,214

:251,165,021,133,252,032,209

:000,192,169,192,197,020,131

:176,005,169,255,141,196,053

:002,165,020,041,007,141,005

:194,002,141,195,002,165,078

:020,032,014,198,165,251,065

:041,248,133,251,173,197,178

:002,133,020,169,000,133,110

:021,006,020,038,021,006,027

:020,038,021,006,020,038,064

:021,024,173,075,201,101,010

:020,133,020,165,021,109,145

:076,201,133,021,024,165,047

:251,105,008,141,177,002,117

:165,252,105,000,141,178,024

:002,165,021,041,208,201,083

:208,208,007,120,165,001,160

:041,251,133,001,169,000,052

4839

4845

4851

4857

4863

4869

4875

4881

4887

4893

4899

4905

4911

4917

4923

4929

4935

4941

4947

4953

4959

4965

4971

4977

4983

4989

4995

5001

5007

5013

5019

5025

5031

5037

5043

5049

5055

5061

5067

5073

5079

5085

5091

5097

5103

5109

5115

5121

5127

5133

5139

5145

5151

5157

5163

5169

5175

5181

5187

5193

5199

5205

5211

5217

5223

5229

5235

5241

5247

5253

5259

:141,176,002,166,002,240,190

:005,056,106,202,208,251,041
:141,179,002,172,176,002,147

:177,020,166,002,240,004,090

:074,202,208,252,032,077,076

:202,208,238,044,193,002,124
:048,056,056,169,008,229,065

:002,133,002,201,008,240,091

:045,173,177,002,133,251,036

:173,178,002,133,252,169,168
:000,141,176,002,173,194,209

1002,141,195,002,173,179,221

:002,073,255,141,179,002,187
:172,176,002,177,020,166,254

:002,010,202,208,252,032,253
:077,202,208,240,169,004,197

:005,001,133,001,088,096, 139

:172,195,002,044,077,201,000

:048,012,133,254,173,179,114

:002,049,251,005,254,076,214

:099,202,081,251,145,251,100
-.200,140, 195,002, 192,008,070

:208,017,160,064,140,195,123

:002,230,252,044,196,002,071

:016,005,169,007,141,176,121

:002,238,176,002,173,176,124

:002,201,008,096,169,000,095

:141,077,201,076,078,201,143

:169,255,141,077,201,076,038

:07'8,201,032,115,000,032,095

:040,175,234,234,234,234,026

:234,234,165,071,133,020,250

:165,072,133,021,160,000,206

:177,020,240,213,056,165,020

: 020, 233,002,133,020,176,251

:002,198,021,177,020,197,032

:069,208,196,200,177,020,037

:197,070,208,189,160,003,000

:177,020,133,2 51,200,177,137

:020,133,252,169,000,133,148

:253,133,002,133,254,160,126

:000,177,071,170,164,002,037

:177,2 51,201,018,208,007,065

:169,128,133,253,076,009,233

:203,201,146,208,007,169,149

:000,133,253,076,009,203, 151

:041,191,016,002,073, 192,254

:005,253,164,254,145,251,049

:230,254,2 30,002,202,208,109

:211,165,254,160,000,145,180

:071,096,000,000,000,000,186

:000,000,000,000,000,000,025

:000,000,072,020,010,000,133

:153,034,147,154,083,085,181
:080,069,082,066,065,083,232

:073,067,032,066,089,032,152

:077,067,083,079,070,084,003

:032,040,067,041,032,049, 066

:05 7,056,051,034,000,101, 110

:020,015,000,129,074,178,233

:049,164,053,048,058,161,100

:065,036,058,139,065,036,228

:178,034,034,167,130,058,180

:137,050,048,000,107,020,203

:016,000,130,000,143,020,156

:020,000,153,034,091,067,218

:065,084,065,034,058, 144, 053

:067,065,084,065,058,144,092

:070,067,079,076,049,052,008

:058,144,066,075,071,068,103

:054,058,162,000,000,000, 157
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4419 :173,2ee,ee2,e24,1e9,2e1,ee8 
4425 :ee2,24e,171,173,199,ee2,e92 
4431 :141,167,ee2,169,ee0,141,187 
4437 :168,002,173,200,002,141,003 
4443 :177,002,169,255,141,205,016 
4449 :002,076,016,200,238,200,061 
4455 :002,238,199,002,173,193,142 
4461 :002,041,007,133,002,173,211 
4467 :193,0e2,041,248,133,251,215 
4473 :173,194,002,133,252,173,024 
4479 :197,002,032,014,198,e17,075 
4485 :251,145,251,173,204,002,135 
4491 :208,095,173,203,002,240,036 
4497 :e16,056,173,193,002,233,050 
45e3 :ee1,141,193,0e2,176,013,165 
4509 :206,194,002,144,008,238,181 
4515 :193,002,208,003,238,194,233 
4521 :002,056,173,2e0,0e2,233,067 
4527 :001,141,200,002,176,003,186 
4533 :206,2e1,002,024,173,20e,219 
4539 :e02,1e9,201,e02,240,120,e93 
4545 :173,2e5,002,240,165,024,234 
4551 :173,176,002,1e9,2e8,002,101 
4557 :141,208,002,173,177,ee2,140 
4563 :109,2e9,e02,141,209,002,115 
4569 :144,144,173,202,002,240,098 
4575 :006,206,197,002,076,107,049 
4581 :200,238,197,002,076,107,025 
4587 :200,173,202,ee2,24e,006,e34 
4593 :2e6,197,e02,076,250,200,14B 
4599 :238,197,002,206,199,0e2,067 
4605 :240,058,173,205,002,240,147 
4611 :e40,024,173,176,002,109,015 
4617 :208,002,141,2e8,0e2,173,231 
4623 :177,002,109,209,002,141,143 
4629 :209,002,144,019,173,203,003 
4635 :002,240,e17,e56,173,193,196 
4641 :0e2,233,ee1,141,193,0e2,e93 
4647 :176,003,206,194,002,076,184 
4653 :1e7,20e,238,193,002,2e8,225 
4659 :248,238,194,ee2,208,243,160 
4665 :096,198,122,096,032,00e,e89 
4671 :192,165,e20,141,075,2e1,089 
4677 :165,021,141,076,2e1,096,ee1 
4683 :143,183,000,169,000,141,199 
4689 :193,ee2,141,196,ee2,e32,135 
4695 :0ee,192,165,02e,141,197,e34 
47e1 :002,032,00e,192,169,056,032 
4707 :197,020,169,e01,229,021,224 

4713 :176,005,169,255,141,193,02e 
4719 :002,165,020,e41,e07,133,223 
4725 :ee2,165,02e,041,248,133,214 
4731 :251,165,021,133,252,032,2e9 
4737 :000,192,169,192,197,e20,131 
4743 :176,0e5,169,255,141,196,e53 
4749 :002,165,e20,041,007,141,005 
4755 :194,002,141,195,e02,165,078 
4761 :e20,032,014,198,165,251,065 
4767 :041,248,133,251,173,197,178 
4773 :002,133,020,169,0e0,133,110 
4779 :e21,006,e2e,e38,021,0e6,027 
4785 :020,038,e21,006,020,e38,064 
4791 :021,e24,173,075,201,1e1,01e 
4797 :e20,133,e20,165,021,109,145 
48e3 :076,2e1,133,021,e24,165,e47 
4809 :251,105,008,141,177,002,117 
4815 :165,252,105,000,141,178,024 
4821 :002,165,021,041,208,201,083 
4827 :2e8,2e8,ee7,120,165,0e1,160 
4833 :e41,251,133,0e1,169,0e0,e52 
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4839 :141,176,002,166,002,240,190 
4845 :005,056,1e6,202,208,251,041 
4851 :141,179,e02,172,176,e02,147 
4857 :177,02e,166,002,240,004,090 
4863 :074,202,208,252,e32,077,076 
4869 :202,208,238,e44,193,002,124 
4875 :048,056,056,169,008,229,065 
4881 :002,133,002,201,008,240,091 
4887 :e45,173,177,002,133,251,036 
4893 :173,178,ee2,133,252,169,168 
4899 :ee0,141,176,e02,173,194,209 
4905 :e02,141,195,ee2,173,179,221 
4911 :002,e73,255,141,179,002,187 
4917 :172,176,0e2,177,e20,166,254 
4923 :002,01e,202,208,252,032,253 
4929 :077,202,2e8,240,169,004,197 
4935 :005,001,133,001,088,096,139 
4941 :172,195,002,044,077,201,000 
4947 :048,012,133,254,173,179,114 
4953 :002,049,251,005,254,076,214 
4959 :099,2e2,081,251,145,251,100 
4965 :20e,140,195,e02,192,008,070 
4971 :208,017,160,064,140,195,123 
4977 :002,230,252,044,196,002,071 
4983 :016,005,169,e07,141,176,121 
4989 :002,238,176,002,173,176,124 
4995 :002,201,0e8,096,169,0e0,095 
5001 :141,077,201,e76,078,201,143 
5e07 :169,255,141,e77,201,076,e38 
5013 :e78,2e1,032,115,eee,032,e95 
5019 :e40,175,234,234,234,234,026 
5025 :234,234,165,071,133,020,250 
5e31 :165,072,133,e21,160,000,206 
5037 :177,020,240,213,056,165,020 
5e43 :e2e,233,0e2,133,020,176,251 
5049 :0e2,198,021,177,e2e,197,032 
5055 :069,208,196,200,177,020,037 
5061 :197,070,208,189,160,003,000 
5067 :177,e20,133,251,2e0,177,137 
5073 :020,133,252,169,000,133,148 
5e79 :253,133,002,133,254,160,126 
5085 :000,177,071,170,164,002,037 
5091 :177,251,201,018,208,007,e65 
5097 :169,128,133,253,076,0e9,233 
5103 :203,201,146,208,007,169,149 
5109 :e00,133,253,076,009,203,151 
5115 :e41,191,016,002,073,192,254 
5121 :005,253,164,254,145,251,049 
5127 :230,254,230,002,2e2,208,109 
5133 :211,165,254,16e,000,145,180 
5139 :071,096,000,000,000,000,186 
5145 :000,000,0ee,0e0,000,000,025 
5151 :00e,00e,072,020,010,000,133 
5157 :153,034,147,154,083,085,181 
5163 :080,069,082,066,065,e83,232 
5169 :073,e67,032,066,089,032,152 
5175 :e77,067,083,e79,070,e84,003 
5181 :e32,040,067,e41,032,049,066 
5187 :057,056,051,034,000,101,110 
5193 :e20,015,000,129,074,178,23j 
5199 :049,164,053,048,e58,161,10e 
5205 :e65,036,058,139,065,036,228 
5211 :178,034,e34,167,130,058,18e 
5217 :137,e50,048,0ee,107,e20,2e3 
5223 :016,eee,130,0e0,143,020,156 
5229 :020,0e0,153,034,091,e67,218 
5235 :065,084,e65,e34,e58,144,053 
5241 :e67,e65,084,065,058,144,092 
5247 :070,067,079,076,e49,052,008 
5253 :058,144,066,075,e71,068,1e3 
5259 :054,058,162,e0e,eee,0ee,157 



RTC

10610 BAYVIEW (Bayview Plaza)

RICHMOND HILL, ONTARIO, CANADA L4C 3N8

(416)884-4165

C64-LINK
The Smart 64 RTC

Call or write

payments

by VISA,

MASTERCARD

or BANK

TRANSFER.
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also by
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M any more 64s
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to

Printer

Serial

Audio I/O
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IEEE Disks

(2031) (4040)

(8050) (8250)

(9090)

VL16

IEEE Printers

(4022) (8023)

(8300)
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1541 Drive

And

1525 Printer

or 1515 Printer

or VL3 Cable

to Parallel

Printer

(future)

Cartridge

Mother Board

iEEEtoParallel

Interface

Parallel

Devices

EEE to Serial

Interface

True Serial

Devices

or VL4 Cable

to Standard

Modem

CP/M

POWER

And

PAL
©

Other

Cartridges

Give These Expanded

Capabilities To Your 64

* The ability to transfer data from any type of device to another (IEEE, Serial,

Parallel)

• BASIC 4.0 which allows you to run more PET BASIC programs and gives you

extended disk and I/O commands.

* The ability to have several 64s on line together - sharing common IEEE

devices such as disks or printers with Spooling Capability.

• Built-in machine language monitor

-*■ A built-in terminal or modem program which allows the system to communi

cate through a modem to many bulletin board systems and other computer

mainframes.

• Compatibility with CP/M.

Contact your local Commodore Dealer or RTC.

Copyrights and Trademarks

C64 is a copyright ol Commodore Business Machines,
Inc. C64-UNK is a copyright of Richvale Tele
communications. CP/M is a registered trademark o)
Digital Research. POWER is a trademark of Pro
fessional Software. PAL is a copyright of Brad

Templeton.
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Printer 

10610 BAYVIEW (Bayview Plaza) 
RICHMOND HILL, ONTARIO, CANADA L4C 3N8 

(416) 884-4165 

C64-LINK© 
The Smart 64 RTC 
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V L 16 

(Iuture) 

Car t ridge 

M other Board 
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Other 

Cartridges 

Switch 

Serial 
Audio I/ O 

AF Video Port 

IEEE Disks 
(2031) (4040) 
(8050) (8250) 

(9090) 

IEEE Printers 
(4022) (8023) 

(8300) 
etc . 

IEEEloParaliel 
Interface 

Parallel 
Devices 

Give These 
Capabilities 

Cassette Port 

Tape 

1541 Drive 
And 

1525 Printer 

or 1515 Printer 

IEEE to Serial 
In tertace 

True Ser ial 
Devices 

Expanded 
To Your 64 

Users Port 

VIC Modem 

or VL3 Cable 

to Paraliel 

Pr inte r 

or VL4 Cable 
to Standard 

Modem 

* The ability to transfer data from any type of device to another (IEEE, Serial, 
Parallel) 

* BASIC 4.0 which allows you to run mora PET BASIC programs and gives you 
extended disk and I / O commands. 

* The ability to have several 645 on line together - sharing common IEEE 
devices such as disks or printers with Spooling Capability . 

* Bullt~l n machine language monitor 

* A built~in terminal or modem program which allows the system to communi~ 
cate through a modem to many bulletin board systems and other computer 
mainframes. 

* Compatibility with CP/M . CopyrJghts.nd Tredem.lrb 

Contact your local Co=odore Dealer or RTC. 

C64 Is a copyrlghl of Commodore Business Machines, 
Inc. C64~LlNK Is a copyrlghl of Richvale Tele­
communlcallons. CP/M Is a regl$leted trademark of 
Digital Research. POWER is a Irademark of Pro­
fessional Soflware. PAL is a copyrlghl of Brad 
Templeton. 



Program 2: Moire Pattern

1 REM MOIRE TITLE PAGE DEMO
5 [EXTC0

10 [CB2K4:[BMGR1:[FBMS0 :[FSCR1
15 FORJ=0 TO318 STEP2

20 [DRAWJ,198,160,100 :NEXT
22 FORJ=0 TO318 STEP2

23 [DRAWJ,0,160,100 :NEXT

24 FORJ=0 TO198 STEP2

25 [DRAW160,100,318,j{3 SPACES}:NEXT
26 FORJ=0 T0198 STEP2

27 [DRAWl61,100,0,j{3 SPACES]:NEXT
29 [EXTC4

30 M$="SUPERBASICI<:[HRCS53248:M$=M$+""
40 X=120:Y=80:GOSUB50

45 M?="ERVS}BY MCSOFT":M$=M$+"":X=124:Y=1
20:GOSUB50

47 [CHRX54,152,89:[CHRX52,160,89
48 FORJ=1TO800:NEXT

49 [FSCR16:{5 SPACES]GOTO100
50 [CODEM$:FORJ=1TOLEN(M$)

60 [CHRXASC(MID?(M$,J,1)),X,Y
70 X=X+8:NEXT

80 RETURN

100 GETA?:IFA$=""THEN100

110 [BMGR0:[CB2K2

Program 3: Geometric Pattern
1 REM STAR DEMO

10 pi=2*_t

20 INPUT"{CLR}POINTS WANTED (0 TO END)";P
w

21 IFPW=0THENEND

22 INPUT"SKIP";SK

23 INPUT"RADIUS <100 " ; R

30 P=PI/PW

50 [BMGR1:[CB2K4:[FBMS0:[FSCR1
60 X=160:Y=100-R:TL=0

70 FORJ=1TOPW

80 TH=TL+SK

90 TL=TH:TH=TH*P-(Pl/4)

100 X2=COS(TH)*R+160

110 Y2=SIN(TH)*R+100

120 [DRAWX,Y,X2,Y2

130 X=INT(X2):Y=INT(Y2):NEXT
140 GETA$:IFA$=""THEN140

150 [BMGR0:[CB2K2:PRINT"{CLR}":GOTO20

Program 4: Joystick-Controlled Sprites
1 REM DOODLE

5 GOSUB900:[DSPR1,13,0,0,160+16,100+44,0,

0:GOSUB140

10 [BANK0:[CB2K4:[BMGR1:[FBMS0:[FSCR1:[BS

PP1,1

20 E=1:X=160:Y=100:C=-1:FORQ=1TO100:NEXT

30 IFPEEK(203)=60THEN130

31 IFPEEK(203)=4THENE=-E:IFE>0THEN[DSPR1,

13,0,0,0,0,0,0

32 IFE<0THEN[DSPR1,13,0,0,X+16,Y+44,0,12:

[CLPXX,Y

35 JV=PEEK(56320):FR=JVAND16

40 JV=15-(JVAND15)

50 IFJV=0ANDFR=16THEN30

60 IFJV=1ORJV=5ORJV=9THENY=Y-1:IFY<0THENY

=199

70 IFJV=2ORJV=6ORJV=10THENY=Y+1:IFY>199TH

ENY=0

80 IFJV>=4ANDJV<=6THENX=X-1:IFX<0THENX=31

9

90 IFJV>=8ANDJV<=10THENX=X+1:IFX>319THENX
=0

100 IFFR=0ANDJV=0THENC=-C:E=1:FORQ=1TO100
: NEXT :IFO0THEN[KSPR1:POKE53 288,0

105 IFE<0THEN[ESPR1:[M0VE1,X+16,Y+44:[CLP
XX,Y:GOTO30

110 IFO0THEN[PLOTX, Y:GOTO30

120 IFC<0THEN[ESPR1:[M0VE1,X+16,Y+44:GOTO
30

130 [BANK0:[BMGR0:[CB2K2:POKE198,0:PRINT"
(CLR}":[KSPR1:END

140 PRINT"{CLR}DOODLE 64"

150 PRINT"{DOWN]USE JOYSTICK IN PORT 2"
160 PRINT"BUTTON TURNS INK ON/OFF"

165 PRINT"F1 TURNS ERASE MODE ON/OFF"

170 PRINT"HIT A KEY TO START"

180 PRINT"HIT {RVS}SPACE{OFF] TO STOP"

185 PRINT"THE BLACK + IS YOUR CURSOR WHEN
INK=OFF"

186 PRINT"THE GREY + IS YOUR CURSOR WHEN

[SPACE}ERASE=ON":[BKGD1:[FCOL0
190 GETA$:IFA$=""THEN190

200 IFA$=" "THENRETURN

210 RETURN

900 X=13*64

910 READY:IFY<0THENRETURN

920 POKEX,Y:X=X+1:GOTO910

1000 DATA1,192,0,1,192,0,1,192,0,1,192,0,
1,192,0

1010 DATA0,128,0,126,63,0,0,128,0,1,192,0
,1,192,0

1020 DATA1,192,0,1,192,0,1,192,0,0,0,0,0,

0,0

1030 DATA0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

1040 DATA0,0,0,-1

Program 5: Sprite Animation
1 REM FALLING SHAMROCKS

2 REM HIT A KEY TO STOP PROGRAM

5 [EXTC13:[CB2K4:[BMGR1:[FSCR5:[FBMS171
10 X=832:V=53265:R=128

20 READA:IFA<0THEN35

30 POKEX,A:X=X+1:GOTO20
3 5 FORJ=0TO7

40 [DSPRJ,13,1,1,0,0,0,5+j{2 SPACES]:NEXT

50 FORJ=1TO256:FORK=1TO8:[MOVEK-1,J+K*K,J

*K+K:NEXT:WAITV,R:[FSCRj/2
55 GETA$:IFA?<>""THEN300

56 NEXT

60 X=PEEK(8192)+1:[FBMSX:GOTO50

100 DATA0,102,0,0,255,0,1,255,128,3,255,1
92

110 DATA3,255,192,25,255,152,60,126,60,12

6,126,126

120 DATA255,60,255,255,255,255,127,255,25
4,255,255,255,255

130 DATA24,255,126,24,126,60,24,60,24,24,
24,0,24,0,0,24,0,0,0,0,0,0,0,0,0,0,-1

300 [CB2K2:[BMGR0:FORJ=0TO7:[KSPRJ:NEXT

Program 6: Simple PET Emulator

10 REM ROUTINE TO SET BASIC MEMORY AND SC

REEN TO PET STANDARD LOCATIONS

20 REM SCREEN AT 32768

30 REM BASIC 1024 TO 32767

40 REM ASSUME IN C-64 STANDARD MAP

50 [FSCR 0:[VS1K 0 :[BANK 2 :PRINT"{CLRj"

60 POKE44,4:POKE 45,3:POKE46,4

70 POKE55,0:POKE56,128

80 NEW ©
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Program 2: Moire Paffern 
1 REM MOI RE TITLE PAGE DEMO 
5 [EXTC0 
10 [CB2K4:[BMGRl:[ FBMS0 : [FSCRI 
15 FORJ~0 T0 318 STEP2 
20 [ DRAWJ,198 , 160 , 100 : NEXT 
22 FORJ~0 T0318 STEP2 
23 [DRAWJ , 0 ,1 60, 100 :NEXT 
24 FORJ~0 T0198 STEP2 
25 [DRAW160 ,1 00,318 , J{3 SPACES} : NEXT 
26 FORJ~0 T0198 STEP2 
27 [DRAW161, 100,0,J{3 SPACES }:NEXT 
29 [ EXTC4 
30 M$~"SUPERBAS IC" : [HRCS53248:M$~M$+ "" 
40 X~120 : Y~80 : GOSUB50 
45 M$~" (RVS}BY MCSOFT " : M$~M$+"" : X~124:Y~ 1 

20:GOSUB50 
47 [CHRX54,152,89:[CHRX52 , 160,89 
48 FORJ~lT0800 : NEXT 

49 [ FSCR16 : {5 SPACES}GOT0100 
50 [ CODEM$ : FORJ~lTOLEN ( M$) 
60 [ CHRXASC (MI D$ ( M$ , J ,l » , X,Y 
70 X~X+8:NEXT 
80 RETURN 
100 GETA$ : IFA$~ ""THEN100 

110 [BMGR0 :[ CB2K2 

Program 3: Geometric Paffern 
1 REM STAR DEMO 
Hi' PI~2*t 

90 IFJV'~8ANDJV<~1"'THENX=X+l:IFX'319THENX 
~0 

10'" IFFR~0ANDJV~0THENC=-C:E~ 1 :FORQ~lT0100 
:NEXT:IFC'0THEN[KSPR1:POKE53288 , 0 

105 IFE<0THEN [ ESPRl: [ MOVEl, X+16 , Y+44 :[CLP 
XX , Y:GOT030 

110 IFC'0THEN[PLOTX , Y: GOT030 
120 IFC<0THEN[ ESPRl:[MOVEl , X+16,Y+44:GOTO 

30 
130 [ BANK0:[BMGR0 : [CB2K2 : POKE198 , 0:PRINT" 

{CLR }" :[KSPRl : END 
140 PRINT"{CLR}DOODLE 64 " 
150 PRINT " {DOWN}USE JOYSTICK IN PORT 2" 
160 PRINT"BUTTON TURNS INK ON/OFF" 
165 PRINT"F l TURNS ERASE MODE ON/OFF" 
1 70 PRINT " HI T A KEY TO START " 
180 PRINT " HIT {RVS}SPACE{OFF} TO STOP" 
185 PRINT"THE BLACK + IS YOUR CURSOR WHEN 

INK=OFF" 
186 PRINT"THE GREY + IS YOUR CURSOR WHEN 

{SPACE }ERASE=ON": [ BKGDl:[ FCOL0 
190 GETA$ :IFA$= ""THEN190 
200 IFA$= " "THENRETURN 
210 RETURN 
900 X~13*64 
910 READY : IFY<0THENRETURN 
9 20 POKEX , Y : X~X+l : GOT0910 

100 0 DATAl,192 , 0 ,1, 192 , 0 , 1 ,1 92,0 ,1, 192,0 , 
1,192,0 

20 INPUTV{CLR}POINTS 

10 1 0 DATA0, 128,0,126 , 63,0 , 0 ,1 28 , 0 , 1 ,1 92 , 0 
,1 , 192 , 0 
DATAl , 192 , 0 , 1 , 192 , 0 , 1 , 192 , 0 , 0,0 , 0,0 , 
0 , 0 

WANTED (0 TO END)";P 1020 
W 

21 I FPW~0THENEND 
22 INPUT"SKIP";SK 
23 INPUT"RADIUS <100 ";R 
30 P~PI / PW 
50 [BMGRl:[CB2K4 : [FBMS0:[FSCRl 
60 X~160 : Y~100-R:TL~0 

70 FORJ~lTOPW 
80 TH~TL+SK 
90 TL~TH:TH~TH*P- (PI /4 ) 
100 X2~COS(TH)*R+160 
110 Y2~SIN(TH ) *R+100 
120 [ DRAWX,Y , X2 , Y2 
1 30 X~INT(X2):Y~INT(Y2):NEXT 
140 GETA$: IFA$ =" "THEN140 
150 [BMGR"': [CB2K2 : PRINT" {CLR} " : GOT02'" 

Program 4: Joystick-Controlled Sprites 
1 REM DOODLE 
5 GOSUB900 : [DSPR1 ,13 , 0 , 0 ,1 60+16 ,1 0"'+44 , 0 , 

0 : GOSUB140 
10 [BANK0 : [CB2K4 : [BMGR1:[FBMS0:[FSCR1 : [BS 

PP1 , 1 
20 E~1 : X~160 : Y=100:C~- 1 : FORQ~lT0100:NEXT 

30 I FPEEK(203) ~60THEN130 
31 I FPEEK ( 203) ~4THENE=-E : IFE>0THEN[DSPRl, 

1 3,0,0,0,0,0 , 13 
32 IFE<0THEN[DSPRl , 13 , 0 , 0,X+16 , Y+44 , 0 , 12 : 

[ CLPXX , Y 
35 JV~PEEK(56320):FR=JVAND16 
40 JV~15-(JVAND15) 
50 IFJV=0ANDFR~16THEN30 
60 IFJV~10RJV=50RJV=9THENY=Y- l:IFY<0THENY 

=199 
70 IFJV~20RJV=60RJV=10THENY~Y+l:IFY>199TH 

ENY=0 
80 I FJV>=4ANDJV<=6THENX=X-l : IFX<0THENX~31 

9 
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1030 DATAB,e,0, 0 , 0 , 0 , 0 ,0, 0, 0, 0 , 0 , 0,0 , 0 
1040 DATA0,0,0 , -1 

Program 5: Sprite Animation 
1 REM FALLING SHAMROCKS 
2 REM HIT A KEY TO STOP PROGRAM 
5 [ EXTC13 : [CB2K4:[BMGRl:[FSCR5 : [FBMS17 1 
10 X=832:V= 53265 : R~128 

20 READA:IFA<0THEN35 
30 POKEX,A : X~X+l:GOT020 
35 FORJ~0T07 
40 [ DSPRJ,13, 1, 1 , 0 , 0 , 0 , 5+J{2 SPACES}:NEXT 
50 FORJ~lT0256 : FORK~lT08 : [MOVEK-l,J+K*K,J 

*K+K : NEXT:WAITV,R: [ FSCRJ / 2 
55 GETA$:IFA$<> " "THEN300 
56 NEXT 
60 X~PEEK(8192)+1:[FBMSX:GOT050 
100 DATA0,102 , 0 , 0,255 , 0 , 1 , 255 , 128 , 3 , 255,1 

92 
110 

120 

130 

300 

DATA3 , 255 , 192 , 25 , 255,152 , 60 , 126 , 60 , 12 
6 , 126 , 126 
DATA255 , 60,255, 255 , 255 , 255 , 127 , 255,25 
4 , 255 , 255 , 255,255 
DATA24 , 255 , 126,24,126,60 , 24 , 60,24 , 24 , 
24,0 , 24 , 0,0 , 24,0 , 0 , 0 , 0 , 0 , O, O, 0 , 0 , 0 ,- 1 
[CB2K2: [ BMGR0 : FORJ=0T07:[KSPRJ : NEXT 

Program 6: Simple PET Emulator 
10 REM ROUTINE TO SET BASIC MEMORY AND SC 

REEN TO PET STANDARD LOCATIONS 
20 REM SCREEN AT 32768 
30 REM BASIC 1024 TO 32767 
40 REM ASSUME IN C- 64 STANDARD MAP 
50 [FSCR 0: [VSIK 0 : [ BANK 2 : PRINT" {CLR }" 
60 POKE44 , 4:POKE 45,3:POKE46,4 
70 POKE55 , 0 : POKE56 , 128 
80 NEW 
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Machine Language Entry Program

For Atari And Commodore 64

Charles Brannon, Program Editor

Even the best typists have problems entering machine

languare programs as BASIC loaders. Here's the solu
tion.

Have you ever typed in a long machine language

program? Chances are you typed in hundreds of

DATA statements, numbers, and commas. You're

never sure if you've typed them in right. So you

go back, proofread, try to run the program, crash,

go back and proofread again, correct a few typing

errors, run again, crash, recheck your typing —

frustrating, isn't it?

Until now, though, that has been the best

way to enter machine language into your com

puter. Unless you happen to own an assembler

and are willing to wrangle with machine language

on the assembly level, it is much easier to enter a

BASIC program that reads the DATA statements

and POKEs the numbers into memory.

Some of these BASIC loaders, as they are

known, use a checksum to see if you've typed the

numbers correctly. The simplest checksum is just

the sum of all the numbers in the DATA state

ments. If you make an error, your checksum will

not match up. Some programmers make the task

easier by calculating checksums every ten lines or

so, and you can thereby locate your errors more

easily.

Almost Foolproof
"MLX" lets you type in long machine language

(ML) listings with almost foolproof results. Using

MLX, you enter the numbers from a special list

that looks similar to BASIC DATA statements.
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MLX checks your typing on a line-by-line basis. It

won't let you enter illegal characters when you

should be typing numbers, such as a lowercase L

for a 1 or an O for a 0. It won't let you enter num

bers greater than 255, which are not permitted in

ML DATA statements. It will prevent you from

entering the wrong numbers on the wrong line.

In short, MLX should make proofreading obso

lete!

In addition, MLX will generate a ready-to-use

tape or disk file. For the 64, you can then use the

LOAD command to read the program into the

computer, just as you would with any program.

Specifically, you enter:

LOAD "program",1,1 (for tape)

or

LOAD "program",8,l (for disk)

To start the program you need to enter a SYS

command that transfers control from BASIC to

machine language. The starting SYS will always

be given in the article accompanying the machine

language program.

For the Atari, MLX will generate a ready-to-

use boot tape or boot disk. It also has an option to

create binary files for DOS users. A boot disk is

like the disks sold with professional games on

them. You just insert the disk, remove any car

tridges, and turn on your computer. The game

will then automatically load.

Boot Tapes

Using a boot tape is almost as simple. Just insert

it into your player, rewind, press PLAY. Hold

down the START key while turning on your com-

Machine Language Entry Program 
For Atari And Commodore 64 

Charles Brannon. Program Editor 

Even the best typists l/ave problems entering machine 
lallgLlare programs as BASIC loaders. Here's the solll­
tion. 

Have you ever typed in a long machine language 
program? Chances a re you typed in hundreds of 
DATA s tatements, numbers, and commas. You' re 
never sure if you've typed them in right. So you 
go back, proofread , try to run the program, crash, 
go back and proofread aga in, correct a few typing 
e rrors, run aga in , crash, recheck your typing ­
fru strating, isn't it? 

Until now, though, that has been the best 
way to enter machine language into your com-

MLX checks your typing on a line-by-line basis. It 
won' t let you enter illega l characters when yo u 
should be typing numbers, such as a lowercase L 
for a 1 or an 0 for a O. It won' t let you enter num­
bers grea ter than 255, which are not permitted in 
ML DATA sta tements. It will prevent you from 
entering the wrong numbers on the wrong line . 
In short, MLX should make proofreading obso­
lete! 

In addition, MLX will generate a ready-to-use 
tape or disk fil e . For the 64, you can then use the 
LOAD command to read the program into the 
computer, just as you would with any progra m. 
Specifically, you enter: 

LOAD "program",1,1 (fo r tape) 
puter. Unless you happen to own an assembler or 
and a re willing to wrangle with machine language 
on the assembly level. it is much easier to enter a 
BASIC program tha t reads the DATA s tatements 
and POKEs the numbers into memory. 

Some of these BASIC loaders, as they are 
known, use a checksll lll to see if you've typed the 
numbers correctly. The simplest checksum is jus t 
the sum of all the numbers in the DATA state­
ments. If you make an error, your checksum will 
not match up . Some programmers make the task 
easier by ca lcula ting checksums every ten lines or 
so, and you can the reby locate your errors more 
easily. 

Almost Foolproof 
" MLX" le ts yo u type in long machine language 
(ML) listings with a lmost foo lproof results. Using 
MLX, you enter the numbers from a special list 
that looks similar to BASIC DATA statements. 
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LOAD " program",8,1 (fo r d isk) 

To sta rt the program you need to enter a SYS 
command tha t transt'ers control from BASIC to 
machine language. The starting SYS will a lways 
be given in the article accompanying the machine 
language program. 

For the Atari, MLX will generate a ready-to­
use boot tape or boot disk. It also has an option to 
crea te binary fil es for DOS users. A boo t disk is 
like the di sks sold with p rofessional games on 
them . Yo u just insert the disk, remove any ca r­
tridges, and turn on your computer. The ga me 
will then automatica lly load. 

Boot Tapes 
Using a boo t tape is almost as simple . Jus t insert 
it into yo ur player, rewind, press PLA Y. Hold 
down the START key while turning on your com-



You'll never make
Grand Prix champion just
driving in circles.

You've got to stop

sometime. The question is
when. Right now you're
in the lead. But the faster

you go, the more gas you consume. And the
quicker your tires wear down.

If you do pull into the pits, though, you lose
precious seconds. So it's up to you to make sure the
pit crew is quick with those tires. And careful with
that gas. Otherwise, poof! you're out of the race.
See your retailer for available computer formats.

So what'll it be, Mario? Think your tires

will hold up for another lap? Or should you

play it safe and go get some new ones?
Think it over. Because Pitstop™ is the

one and only road race game where winning

is more than just driving. It's the pits.
Goggles not included.
One or two players; 6 racecourses,
joystick control
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sometime. The question is 
when. Right now you're 
in the lead. But the faster 

you go, the more gas you consume. And the 
quicker your tires wear down. 

If you do pull into the pits, though, you lose 
precious seconds. So it's up to you to make sure the 
pit crew is quick with those tires. And careful with 
that gas. Otherwise, poof! you're out of the race. 
See your retailer for available romputcr formalS. 

So what'll it be, Mario? Think your tires 
will hold up for another lap? Or should you 
play it safe and go get some new ones? 

Think it over. Because Pitstop' is the 
one and only road race game where winning 
is more than just driving. It's the pits. 

Goggles not included. 
One or two Players; 6 racecourses, 
joystick control. 

~EILYK 
SllIAJJGJ' GAMES IOlfHI AC1JOIf-GAMI PIAn//. 



puter until you hear a beep (like the one you hear

with CLOAD). Then press a key on the keyboard

and the program will automatically load and run.

Incidentally, the binary file is more useful for

utilities than games. Binary files are loaded from

the DOS menu (selection L) or automatically if

the file is named "AUTORUN.SYS". If you can't

stand the thought of putting only one game on

each disk (as with boot disks), you can place sev

eral binary file machine language games on one

disk.

Getting Started

To get started, type in and save MLX (you'll need

it for future ML programs published in COMPUTE!).

When you're ready to type in the ML program,

the program will ask you for several numbers: the

starting address and the ending address. In addi

tion, the Atari MLX will request a "Run/Init Ad

dress". These vital numbers can be found in the

appropriate article accompanying the ML program.

The Atari version will then ask you to press

either T for a boot tape, or D for disk. If you press

D, you'll be asked if you want to generate a boot

disk (press D) or a binary file (press F).

Next you'll see a prompt. The prompt is the

current line you are entering from the listing.

Each line is six numbers plus a checksum. If you

enter any of the six numbers wrong, or enter the

checksum wrong, MLX will ring a buzzer and

prompt you to reenter the line. If you enter it cor

rectly, a pleasant bell tone will sound and you

proceed to the next line.

A Special Editor

You are not using the normal Atari or Commodore

64 screen editor with MLX. For example, it will

accept only numbers as input. If you need to make

a correction, press <DEL/BACKS> (Atari) or <INST/

DEL> (64). The entire number is deleted. You can

press it as many times as necessary back to the

start of the line. If you enter three-digit numbers

as listed, the computer will automatically print

the comma and prepare to accept the next number.

If you enter less than three digits (by omitting

leading zeros), you can press either the comma,

space bar, or RETURN key to advance to the next

number. When you get to the checksum value,

the Atari MLX will emit a low drone to remind

you to be careful. The checksum will automatically

appear in inverse video; don't worry, it's high

lighted for emphasis.

When testing MLX, we've found that it makes

entering long listings extremely easy. With the

audio cues provided, you don't even have to look

at the screen if you're a touch-typist. We have

tested MLX with people lacking any computer

background whatsoever. No one has ever man

aged to enter a listing wrong with it.
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Done At Last!

When you finish typing (assuming you type the

entire listing in one session) you can then save

the completed program on tape or disk. Follow

the screen instructions. With a boot disk, the Atari

version will offer to format the disk. If you press

Y (yes), be sure you have a blank disk in drive

one — not your program disk! If you get any errors

while saving, you probably have a bad disk, or

the disk is full, or you made a typo when entering

the actual MLX program. (Remember, it can't

check itself!)

Command Control
What if you don't want to enter the whole program

in one sitting? MLX lets you enter as much as you

want, save that portion, and then reload the file

from tape or disk when you want to continue.

MLX recognizes these few commands:

S:SAVE

L: LOAD

N: New Address

D: Display

For the Atari, hold down the CTRL key while

you type the appropriate key. Hold down SHIFT

on the 64 to enter a command key. You will jump

out of the line you've been typing, so it's best to

perform these commands at a new prompt. Use

the SAVE command to save what you've been

working on. It will write the tape or disk file as if

you've finished, but the tape or disk won't work,

of course, until you finish the typing. Remember

what address you stop on. The next time you run

MLX, answer all the prompts as you did before,

then insert the disk or tape. When you get to the

entry prompt, press CTRL-L (Atari) or SHIFT-L

(64) to reload the file into memory. You'll then

use the New Address command to resume typing.

New Address And Display

Here's how the New Address command works.

After you press SHIFT-N or CTRL-N, enter the

address where you previously stopped. The

prompt will change, and you can then continue

typing. Always enter a New Address that matches

up with one of the line numbers in the special

listing, or else the checksum won't match up.

You can use the Display command to display

a section of your typing. After you press CTRL-D

or SHIFT-D, enter two addresses within the line

number range of the listing. You can abort the

listing by pressing any key.

Tricky Business

The special commands may seem a little confusing

at first, but as you work with MLX, they will be

come easy and valuable. What if you forgot where

you stopped typing, for instance? Use the Display

puter until you hear a beep (like the one you hea r 
with CLOAD) . Then press a key on the keyboard 
and the program will automatically load and run . 

Incidenta lly, the binary file is more useful for 
uti lities than ga mes. Binary fil es are loaded from 
the DOS menu (selection L) or au tomatica lly if 
the file is named " AUTORU .SYS". If you can' t 
stand the thought of putting only one ga me on 
each disk (as with boot disks), you can place sev­
eral binary file machine language games on one 
disk. 

GeHing Started 
To get started, type in and save MLX (you' ll need 
it for future ML programs published in COMPUTE!) . 
When you' re ready to type in the ML program, 
the program will ask you for severa l numbers: the 
starting address and the ending address . In addi­
tion, the Atari MLX wi ll request a " Runll nit Ad- . 
dress". These vital numbers can be found in the 
appropriate article accompanying the ML program. 

The Ata ri version will then ask you to press 
eithe r T for a boot tape, or D fo r disk. If you press 
D, you' ll be asked if you want to gene rate a boot 
disk (press D) o r a binary fi le (press F). 

Next you' ll see a p rompt. The prompt is the 
current line you are entering from the listing. 
Each line is six nu mbers plus a checksum. If you 
ente r any of the six numbers wrong, or enter the 
checksum wrong, MLX will ring a buzzer and 
prompt you to reente r the line. If you enter it co r­
rectly, a pleasa nt bell tone will sound and you 
proceed to the next line. 

A Special Editor 
You are not using the normal Atari or Commodore 
64 screet, edi to r with MLX. For example, it will 
accept only numbers as input. If you need to make 
a correction, press <DELIBACK S> (Atari) or <INSTI 
DEL> (64). The entire number is deleted. You can 
press it as many times as necessa ry back to the 
s tart of the line. If yo u enter three-digit numbers 
as lis ted , the computer will automatically print 
the comma and prepare to accept the nex t number. 
If you enter less than three digits (by o mitting 
leading zeros), yo u can press either the comma, 
space bar, or RETURN key to advance to the next 
number. When you get to the checksum value, 
the Atari MLX will emit a low drone to remind 
you to be careful. The checksum will automatically 
appear in inverse video; don't worry, it' s high­
lighted for emphas is. 

When testing MLX, we've found that it makes 
entering long listings extremely easy. With the 
aud io cues provided , you don' t even have to look 
a t the screen if yo u' re a touch-typist. We have 
tes ted MLX with people lacking any computer 
background whatsoever. No one has ever man­
aged to enter a lis ting wrong with it. 
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Done At Last! 
When you finish typing (assuming you type the 
entire listing in one session) yo u can then save 
the com pleted program on tape or disk. Follow 
the screen ins tructions. With a boo t disk, the Atari 
version will offer to format the disk. If you press 
Y (yes), be sure you have a blank disk in drive 
one - not your program disk! If you get any errors 
while saving, you proba bly have a bad disk, or 
the disk is fu ll , or yo u made a typo w hen ente ring 
the actual MLX program. (Remember, it ca n' t 
check itself!) 

Command Control 
What if you don' t wa nt to enter the whole program 
in one sitting? MLX le ts yo u enter as much as yo u 
want, save that portion, and then reload the fil e 
from tape or disk when you want to continue. 
MLX recognizes these few commands: 

5: SAVE 
L: LOAD 
N: New Address 
0: Disptay 

For the Atari , hold down the CTRL key while 
you type the appropriate key. Hold down SH IFT 
on the 64 to enter a command key. Yo u will jump 
out of the li ne you've been typing, so it' s bes t to 
perform these commands at a new prompt. Use 
the SAVE command to sa ve wha t yo u've been 
working on. It will write the tape or d isk fil e as if 
you've fi ni shed, but the tape or di sk won' t work, 
of cou rse, until you fini sh the typing. Relllelllber 
whnt nddress YOll stop all. The next time you run 
MLX, answer all the prompts as you did before, 
then inse rt the di sk or tape. When you get to the 
entry prompt, press CTRL-L (Atari) o r SHIFT-L 
(64) to reload the fi le into memory. You' ll then 
use the New Address command to resume typing. 

New Address And Display 
Here's how the New Address command wo rks. 
After you press SHIFT-N or CTRL-N, enter the 
address where yo u prev iously stopped. The 
prompt will change, and yo u ca n then continue 
typing. Always enter a New Address that matches 
up with one of the line numbers in the special 
listing, or else the checksum won't match up. 

You can use the Display command to display 
a section of your typing. After you press CTRL-D 
or SHIFT-D, ente r two addresses within the line 
number range of the li sting. You ca n abort the 
listing by pressing any key. 

Tricky Business 
The specia l commands may seem a little confu sing 
at first, bu t as you work with MLX, they will be­
come easy and valuable. What if yo u forgot where 
you stopped typing, for instance? Use the DIsplay 
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command to scan memory from the beginning to

the end of the program. When you see a bunch of

170s (64) or zeros (Atari), stop the listing by

pressing a key and continue typing where the

170s (or zeros) start. Some programs contain many

sections of these zeros or 170s. To avoid typing

them, you can use the New Address command to

skip over these blocks. Be careful, though; you

don't want to skip over anything you should type.

Making Copies

You can use the MLX SAVE and LOAD commands

to make copies of the completed ML program.

Use LOAD to reload the tape or disk, then insert

a new tape or disk and use the SAVE command

to make a new copy.

One quirk about tapes made with the 64 MLX

SAVE command: When you load them, the mes

sage "FOUND program" may appear twice. The

tape will load just fine, however.

We hope you will find MLX to be a true labor-

saving utility. Since it has been thoroughly tested

by entering actual programs, you can count on it

as an aid for generating bug-free machine lan

guage. And be sure to save MLX; it will be used

for future all-machine-language programs in COM

PUTE!, COMPUTED Gazette, and COMPUTE! Books.

Program 1: mlx—64 version

100 PRINT"[CLR}{RED}";CHR$(142);CHR$(8);:

POKES3281,1:POKE53280,1

101 POKE 788,52:REM DISABLE RUN/STOP

110 PRINT"{RVS}{40 SPACES)";

120 PRINT"[RVS]{15 SPACES}{RIGHT}{OFF)

E*3ftRVS}{RIGHT} {RIGHT}{2 SPACES}

130

140

150

160

170

180

185

187

190

200

210

220

225

230

{13 SPACES}";

PRINT"{RVS)[15 SPACES}{RIGHT} gG3

[RIGHT} {2 RIGHT} (OFF}£[RVS}£&*3
{OFF}E*3{RVS}{13 SPACEST";

PRINT"{RVS}{40 SPACES}"

V=53248:POKE2040,13:POKE2041,13:FORI=

832TO894:POKEI,2 55:NEXT:POKEV+27,3

POKEV+21,3:POKEV+39,2:POKEV+40,2:POKE

V,144:POKEV+1,54:POKEV+2,192:POKEV+3,

54

POKEV+29,3

FORI=0TO23:READA:POKE679+I,A:POKEV+39

,A:POKEV+40,A:NEXT

DATA169,251,166,254,164,255,32,216,25

5,133,253,96

DATA169,0,166,2 51,164,252,32,213,255,

133,253,96

POKEV+39,7:POKEV+40,7

PRINT"{2 DOWN}{PUR}{BLK}{3 SPACES}A F

AILSAFE MACHINE LANGUAGE EDITOR

[5 DOWN}"
PRINT"E53{2 UPjSTARTING ADDRESS?

{8 SPACES}{9 LEFT}";:INPUTS:F=1-F:C$=

CHR$(31+119*F)

IFS<2 56OR(S>40960ANDS<4915 2)ORS>5 3 247

THENGOSUB3000:GOTO210

PRINT:PRINT:PRINT

PRINT"§53{2 UPENDING ADDRESS?

{8 SPACES}{9 LEFT}";:INPUTE:F=1-F:C$=

CHR$(31+119*F)

240 IFE<256OR{E>40960ANDE<49152)ORE>53247
THENGOSUB3000:GOTO230

250 IFE<STHENPRINTC$;"{RVSIeNDING < START
{2 SPACES}":GOSUB1000:GOTO 230

260 PRINT:PRINT:PRINT

300 PRINT"{CLR}";CHR$(14):AD=S:POKEV+21,0

310 PRINTRIGHT?("0000"+MID$(STRS(AD),2),5

);":"; :FORJ=1TO6

320 GOSUB570:IFN=-1THENJ=J+N:GOTO3 20

390 IFN=-21LTHEN 710

400 IFN=-204THEN 790

410 IFN=-206THENPRINT: INPUT" {DOWNJjSNTER N

EW ADDRESS" ; ZZ

415 IFN=-206THENIFZZ<SORZZ>ETHENPRINT"

{RVSjOUT OF RANGE":GOSUB1000:GOTO410
417 IFN=-206THENAD=ZZ:PRINT:GOTO310

420 IF NO-196 THEN 480

430 PRINT: INPUT"CiISPLAY: FROM" ; F : PRINT, "TO

";:INPUTT

440 IFF<SORF>EORT<SORT>ETHENPRINT"AT LEAS

T";S;"{LEFT}, NOT MORE THAN";E:GOTO43
0

450 FORI=FTOTSTEP6:PRINT:PRINTRIGHT?("000

0"+MID$(STR5(l),2),5);":";

451 FORK=0TO5:N=PEEK(I+K):PRINTRIGHT?("00

11+MID5 ( STR$ (N) , 2 ) , 3 ) ; " , " ;

460 GETA?:IFA?>""THENPRINT:PRINT:GOTO310

470 NEXTK:PRINTCHR?(20);:NEXTI:PRINT:PRIN

T:GOTO310

480 IFN<0 THEN PRINT:GOTO310

490 A(J)=N:NEXTJ

500 CKSUM=AD-INT(AD/2 56)*256:FORI=1TO6:CK

SUM=(CKSUM+A(I))AND255:NEXT

510 PRINTCHR$(18)r:GOSUB57O:PRINTCHR$(20)

515 IFN=CKSUMTHEN530

520 PRINT:PRINT"LINE ENTERED WRONG : RE-E

NTER":PRINT:GOSUB1000:GOTO310

530 GOSUB2000

540 FORI=1TO6:POKEAD+I-1,A(I):NEXT:POKE54

272,0:POKE54273,0

550 AD=AD+6:IF AD<E THEN 310

560 GOTO 710

570 N=0:Z=0

580 PRINT"£+3";
581 GETA?:IFA$=""THEN581

585 PRINTCHR?(20);:A=ASC(A?):IFA=13ORA=44

ORA=32THEN670

590 IFA>128THENN=-A:RETURN

600 IFA<>20 THEN 630

610 GOSUB690:IFI=1ANDT=44THENN=-1:PRINT"

{LEFT} {LEFT}";:GOTO690

620 GOTO570

630 IFA<48ORA>57THEN580

640 PRINTAS;:N=N*10+A-48

650 IFN>255 THEN A=20:GOSUB1000:GOTO600

660 Z=Z+1:IFZ<3THEN580

670 IFZ=0THENGOSUB1000:GOTO570

680 PRINT",";:RETURN

690 S%=PEEK(209)+256*PEEK(210)+PEEK(211)

691 FORI=1T03:T=PEEK(S%-I)

695 IFT<>44ANDT<>58THENPOKES%-I,32:NEXT

700 PRINTLEFT?("{3 LEFT}",1-1);:RETURN

710 PRINT"{CLR}{RVS}*** SAVE ***{3 DOWN}"
720 INPUT"{DOWNj FILENAME";F$

730 PRINT:PRINT"{2 DOWN}{RVS}t{OFF}APE OR

{RVS}d{OFF]ISK: (T/D)"

740 GETA$:IFA$<>"T"ANDA$<>"D"THEN740

750 DV=l-7*(A$="D"):IFDV=8THENF$="0:"+F$

760 OPEN 1,DV,1,F$:POKE252,S/256:POKE251,
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command to scan memory from the beginning to 
the end of the program. When you see a bunch of 
170s (64) or zeros (Atari), stop the listing by 
pressing a key and continue typing where the 
170s (or zeros) sta rt. Some programs contain many 
sections of these zeros or 170s. To avoid typing 
them, you can use the New Address command to 
skip over these blocks. Be careful, though; you 
don't want to skip over anything you should type. 

Making Copies 
You can use the MLX SAVE and LOAD comma nds 
to make copies of the completed ML program. 
Use LOAD to reload the tape or disk, then insert 
a new tape or disk and use the SA VE command 
to make a new copy. 

One quirk about tapes made with the 64 MLX 
SAVE command: When you load them, the mes­
sage "FOUND program" may appear twice. The 
tape will load just fine, however. 

We hope you will find MLX to be a true labor­
saving utility. Since it has been thoroughly tested 
by entering actual programs, you can count on it 
as an aid for generating bug-free machine lan­
guage. And be sure to save MLX; it will be used 
for future all-machine-language programs in COM­
PUTE', COMPUTE!'s Gazette, and COMPUTE! Books. 

Program 1: MLX - 64 Version 
100 PRINT" (CLR) (RED)"; CHR$ (142) ; CHR$ (8) ; : 

POKE53281,1:POKE53280,1 
101 POKE 788,52:REM DISABLE RUN/STOP 
110 PRINT" (RVS)(40 SPACES)"; 
120 PRINT" (RVS)( 15 SPACES)( RIGHT)( OFF) 

~*U(RVS) (RIGHT) (RIGHT) (2 SPACES) 
~*aTOFF)~*a£(RVS)£(RVS) 
(13 SPACES)"; -

130 PRINT"(RVS)(15 SPACES)(RIGHT) ~Ga 
(RIGHT) (2 RIGHT) (OFF)£(RVS)£~*a 
(OFFH*HRVS)(13 SPACEST"; -

140 PRINT" (RVS)( 40 SPACES)" 
150 V=53248:POKE2040,13:POKE2041,13:FORI= 

832T0894:POKEI,255:NEXT:POKEV+27,3 
160 POKEV+21,3:POKEV+39,2:POKEV+40,2:POKE 

V,144:POKEV+l,54:POKEV+2,192:POKEV+3, 
54 

170 POKEV+29,3 
180 FORI=0T023:READA:POKE679+I,A:POKEV+39 

,A:POKEV+40,A:NEXT 
185 DATA169,251,166,254,164,255,32,216,25 

5,133,253,96 
187 DATA169,0,166,251,164,252,32,213,255, 

133,253,96 
190 POKEV+39,7:POKEV+40,7 
200 PRINT"(2 DOWN)(PUR)(BLK)(3 SPACES)A F 

AILSAFE MACHINE LANGUAGE EDITOR 
(5 DOWN)" 

210 PRINT"~5H2 UP)STARTING ADDRESS? 
(8 SPACES)(9 LEFT)"; :INPUTS:F=l-F:C$= 
CHR$ (31+119*F) 

220 IFS<2560R(S>40960ANDS<49152)ORS>53247 
THENGOSUB3000:GOT0210 

225 PRINT:PRINT:PRINT 
230 PRINT"~5H2 UP)ENDING ADDRESS? 

(8 SPACES){9 LEFT)";:INPUTE:F=l-F:C$= 
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CHR$ (3l+119*F) 
240 IFE<2560R(E>40960ANDE<49152)ORE>53247 

THENGOSUB3000:GOT0230 
250 IFE<STHENPRINTC$;"{RVS)ENDING < START 

{2 SPACES)":GOSUB1000:GOTO 230 
260 PRINT:PRINT:PRINT 
300 PRINT"{CLR)";CHR$(14):AD=S:POKEV+21,0 
310 PRINTRIGHT$("0000"+MID$(STR$(AD),2),5 

);t':";:FORJ=lT06 
320 GOSUB570:IFN=-lTHENJ=J+N:GOT0320 
390 IFN=-21~THEN 710 
400 IFN=-204THEN 790 
410 IFN=-206THENPRINT:INPUT"{DOWN)ENTER N 

EW ADDRESS"; ZZ -
415 IFN;;-206THENIFZZ<SORZZ>ETHENPRINT" 

{RVS)OUT OF RANGE":GOSUB1000:GOT0410 
417 IFN=-206THENAD=ZZ:PRINT:GOT0310 
420 IF N<>-196 THEN 480 
430 PRINT:INPUT " DISPLAY:FROM "; F :PRINT ,"TO 

" ; : I NPUTT - - -

440 IFF<SORF>EORT<SORT>ETHENPRINT"AT LEAS 
T";S; "{LEFT). NOT MORE THAN";E:GOT043 
o 

450 FORI =FTOTSTEP6:PRINT:PRINTRIGHT$( "000 
0"+MID$(STR$(I),2),5);":"; 

451 FORK=0T05:N=PEEK(I +K) :PRINTRIGHT$( "00 
"+MID$(STR$(N ),2),3);","; 

460 GETA$:IFA$>""THENPRINT:PRINT:GOT0310 
470 NEXTK:PRINTCHR$(20);:NEXTI:PRINT:PRIN 

T:GOT0310 
480 IFN<0 THEN PRINT :GOT0310 
490 A(J)=N:NEXTJ 
500 CKSUM=AD-INT(AD/ 256)*256:FORI=lT06:CK 

SUM=(CKSUM+A(I»AND255:NEXT 
510 PRINTCHR$(18);:GOSUB570:PRINTCHR$(20) 
515 I FN=CKSU~lTHEN 5 3 0 
520 PRINT:PRINT"LINE ENTERED WRONG : RE-E 

NTER":PRINT:GOSUB1000:GOT0310 
530 GOSUB2000 
540 FORI =lT06 :POKEAD+I-l,A(I):NEXT:POKE54 

272,0:POKE54273,0 
550 AD=AD+6:IF AD<E THEN 310 
560 GOTO 710 
570 N=0:Z=0 
580 PRINT"~+a"; 
581 GETA$: IFA$=" "THEN581 
585 PRINTCHR$(20);:A=ASC(A$):IFA=130RA=44 

ORA=32THEN670 
590 IFA>128THENN=-A:RETURN 
600 IFA<>20 THEN 630 
610 GOSUB690:IFI=lANDT=44THENN=-1:PRINT" 

{LEFT) {LEFT)"; :GOT0690 
620 GOT0570 
630 IFA<480RA>57THEN580 
640 PRINTA$;:N=N*10+A-48 
650 IFN>255 THEN A=20 :GOSUB1 000:GOT0600 
660 Z=Z+1:IFZ<3THEN580 
670 IFZ=0THENGOSUB1000:GOT0570 
680 PRINT",";:RETURN 
690 S%=PEEK (209)+256*PEEK(210)+PEEK(211) 
691 FORI=lT03:T=PEEK(S%-I) 
695 IFT<>44ANDT<>58THENPOKES%-I,32:NEXT 
700 PRINTLEFT$("{3 LEFT)",I-l);:RETURN 
710 PRINT"{CLR)(RVS)*** SAVE ***{3 DOWN)" 
720 INPUT" {DOWN) FILENAME"; F$ 
730 PRINT: PRINT" {'2 DOWN) {RVS) T {OFF) APE OR 

{RVS)D{OFF)ISK: (T/D )" -
740 GETA$: IFA$ <> "T"ANDA$<> "D"THEN740 
750 DV=1-7* (A$="D"): IFDV=8THENF$="0: "+F$ 
760 OPEN l,DV,l,F$:POKE252,S/256:POKE251, 



UNICORN TREASURES
MAKE

LEARNING A PLEASURE
Each Unicorn educational game teaches as it

entertains. All our treasures have been developed

and tested at The Computer Learning Center for

Children. Written by experts who make them

educational and fun, our games feature colorful,

high-resolution graphics, multiple difficulty levels,

beautiful music, and are completely user-friendly

with simple on-screen instructions.

Unicorn's educational games are unique in their

flexibility. Parents will be delighted to be able to

use them year after year as their child's educational

needs change. No need to spend a lot of money on

software that children will master in a short time

and not use again.

10 LITTLE ROBOTS — Af-es 2-7. The most

delightful way to introduce your young learner

to the computer. 10 I.idle Robots has live dil-

ferent games to keep your child's avid attention.

There is upper and lower case Idler recognition,

counting Ihe robots, robot addition, an inter

active storybook tale and a unique roboi sketch

game that will enchani kids in a most creative

way. The storybook tale introduces the concept

of subtraction and serves as a motivational tool

for ihc beginning reader.

Available for the Apple, Atari.

Commodore 64 and IBM computers.

Disk versions only.

IBM version requires

color card adapter.

Kl'NBl'NC'H — The most flexible language arts

program on the market loday. Available on three

levels, elementary (grades 1-6). intermediate

I junior high school), and college board

preparatorv (high school). Each level includes

over 2000 words and phrases. Within the elemen

tary level the word list can be accessed by grade.

The program also allows you to enter your own

words and phrases. You can adjust the length ol

time the words and phrases are displayed on the

screen, making f-unbunch an excellent tool (or

speed reading as well as remediation. There is a

built-in printer option which allows you lo list the

vocabulary for fun her review. Funbunch also

contains a computer doodle drawing game for

creative fun. Please specify Funbunch {elemen

tary), Funbunch (intermediate) or Funbunch (col

lege board preparatory) when ordering.

SHIPS AHOY — Ages 5-13. Out

standing graphics and sound makes

this program an entertaining way

for children to practice their basic

math facts. The object of the game

is to sail your ship across ihe ocean

avoiding the treacherous mine hid

den beneath the sea. Ships Ahoy

allows you to select beginner, inter

mediate or advanced levels within

the four basic math functions. The

flexibility of this program lies in the

option of choosing lo be timed or

not enabling the academically

talented student to practice speed

math. An equation program and

built-in tables enhance the effect

iveness of Ships Ahoy. Two unique

and different games are included as

rewards.

RACE CAR 'RITHMLTIC™-

Ages 5-Adult. A main game that

the entire famih can plav together.

Each person can compete on their

own level in a race

line. Children am! ad

have hour upon hour

al fun together and ca

four basic malh lui

it ihe finish

lis alike will

I education-

practice the

lions, each

.noosing ihcir own operation, dif-

liL'ullv level and opno

tor. Race Car 'Rilr

uil time fac-

ntclic luilv

Utilizes unir computer's superb

graphics and sound capabilities.

An arcade-style race car game is in

cluded as j reward. I ram 1 to 4

players.

RITHMET C

Available al your local computer siorc

If you can'l find them there, you can

order direclly from Unicorn Software.

All programs $39.95. Please enclose

$2.00 for shipping and handling.

Visa and Maslereard welcomed.

Alan, Commodore M. IBM PC and Apple arc

trademarks of Alan, Int., Commodore Llev-

ironics I Tl). Inrernalional Business Machines

Corp.. and Apple Computer. Inc.. respf-incli1.

Copyrighi 1983 by Unicorn Software C'ompam
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game that will (mchanl kids in ,I m O!> l l', c;llive 
way. The storybook tale introdulb 1 ht' l'onccpl 
of subtraction and SC'rvt'S a~ a rnOl iv31ionai 1001 
fo r Ihe beginning reader. 
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Disk versions only. 

IBM version rtquires 
color and ad.plrr. 
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" tan . Commodore ~. IBM fO{' and APflI ... ~, ... 
lradcmarh or "1ar;, In .... .. CommOOo, ... 1:.1n: , 
lronk" LTD, I lllnnal ion~l lJu~i n('\~ Ma~htn ..... 
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Each Unicorn educalional game leaches as il 
enlerlains. All our lreasures ha.e been de.eloped 
and lesled al The Com puler Learning Cenler for 
Children . Wrillen by experts who make Ihem 
educational and fun, our games feature colorful, 
high-resolulion graphics, multiple difficully le.els, . 
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with simple on-screen instructions , 

Unicorn's educational games are unique in their 
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use them yesr after yesr as their child 's educational 
needs change. No need to spend a lot of money on 
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rewards. 
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ficult) lc\('1 and Opl ill l1alli mc fa,', 
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\'ocabularv fOl fun ht'f re,·iew. Funbunch also 
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S-PEEK(252)*256

765 POKE255,E/256:POKE254,E-PEEK(255)*256
770 POKE253,10:SYS 679:CL0SE1:IFPEEK(253)

>9ORPEEK(253)=0THENPRINT"{DOWN}DONE."
:END

780 PRINT"{DOWN}ERR0R ON £AVE.{2 SPACESjT

RY AGAIN.":IFDV=1THEN720

781 OPEN15,8,15:INPUT#15,DS,DSS:PRINTDS;D
S$:CLOSE15:GOTO720

790 PRINT"{CLR}{RVS}*** LOAD ***{2 DOWN}"
800 INPUT"{2 DOWN} FILENAME";F$

810 PRINT:PRINT"{2 DOWN]{RVS}T{OFF}APE OR
{RVS}D{OFF}ISK: (t/D)"

820 GETA$:IFA?<>"T"ANDA?<>"D"THEN820

830 DV=1-7*(A$="D"):IFDV=8THENF$=I10:"+F$
840 OPEN 1,DV,0,F$:POKE252,S/256:POKE251,

S-PEEK(252)*256
850 POKE253/10:SYS 691:CLOSE1

860 IFPEEK(253)>9 OR PEEK(253)=0 THEN PRI

NT:PRINT:GOTO310

870 PRINT"{DOWNlERROR- ON LOAD,{2 SPACESjT
RY AGAIN.{DOWN)":IFDV=1THEN800

880 OPEN15,8,15:INPUT#15,DS,DS$:PRINTDS;D
S$:CLOSE15:GOTO800

1000 REM BUZZER

1001 POKE54296,15:POKE54277/45:POKE54278,
165

1002 POKE54276,33:POKE 54273,6:POKE54272,
5

1003 FORT=1TO200:NEXT:POKE542 7 6,32:POKE54
273/0:POKE54272,0:RETURN

2000 REM BELL SOUND

2001 POKE54296,15:POKE54277,0:POKE54278,2
47

2002 POKE 54276,17:POKE54273,40:POKE54272

,0

2003 FORT=1TO100:NEXT:POKE54276,16:RETURN

3000 PRINTC$;"[RVSjNOT ZERO PAGE OR ROM":

GOTO1000

Program 2: MLX —Atari Version
100 GRAPHICS 0:DL=PEEK(560)+256*PEEK

£561)+4:POKE DL-l,71:P0KE DL+2,6

110 POSITION B,0:? "MLX":POSITI ON 23

, 0: ? lJHt-+!J»l,VJJ-' : POKE 710,0

120 ? "Starting Address";:INPUT BEG:

? " Ending Address"; s INPUT FIN:

7 "Run/Init Address";:INPUT STAR

TADR

130 DIM fl<6),BUFFER*(FIN-BES+127),T*

£20),F*(20),CIO*(7),SECT0R*(12B)

,DSKINV* (6)

140 OPEN #1,4,0, "K: " : ? :? ,:'Eiape or

Ei sk: ";

150 BUFFER*=CHR*C0):BUFFER*(FIN-BE6+

30)=BUFFER*:BUFFER*(2)=BUFFER*:S

ECTOR*=BUFFER*

160 ADDR=BEG:CI0*="hhh":CI0*(4)=CHR*

C170):CIO*(5)="LV":CIO*C7)=CHR*(

228)

170 GET #1,MEDIA:IF MEDIA<>84 AND ME

DIA< >6S THEN 170

18 0 ? CHR*(MEDIA):? I IF MEDIAOA8C ( "

7") THEN BUFFER*="":GOTO 250

190 BEG=BEG-24:BUFFER*^CHR*i0):BUFFE

R*(2)=CHR*((FIN-BEG+127)/128)

200 H=INT; BEG/256) :L = BEG-H*256:BUFFE

R*<3)=CHR*(L):BUFFER*(4)=CHR*(H)

210 PINIT=BEG+8:H=INT(PINIT/256):L=P

INIT-H*256:BUFFER*(5)=CHR*(L):BU

FFER* (6)=CHR* t H)

220

230

240

250

2 60

270

2 80

2 90

3 00

310

320

330

340

350

360

370

380

390

400

410

420

430

440

450

460

470

480

490

5 00

510

520

530

540

FOR 1=7 TD 24:READ ft:BUFFER$(I)=

CHR* <A) :NEXT I :DATA 24,96, 169,60

.141,2,211.169,0,133.10,169,0,13

3,11,76,0,0

H=INT(STARTADR/256):L=STARTADR-H

*256:BUFFER*(15)-CHR*iL):BUFFER*

<19)=CHR6(H)

BUFFER* (23)=CHR*(L> : BUFFER* (24) =

CHR*(H>

IF MEDIAOA5CCD") THEN 360

? : ? "Boot Si 51; or Binary Qi 1 e: "

GET *1, DTYFE: IF DTYPE<>68 AIJD DT

YPE<>70 THEN 270

? CHR*CDTYPE):IF DTYPE=70 THEN 3

6 0

BEG=BEG-30:BUFFER*=CHR*C0):BUFFE

R*(2)=CHR*i(FIN-3EG+127)/12S)

H=INT(BEG/256):L=BEG-H*256:BUFFE

R*(3)=CHR*CL):BUFFER*\4)=CHR*CH)

PINIT=STARTADR:H=INT(PINIT/256):

L = PINIT-H*256:BUFFER* (5) =CHR*(L)

:BUFFER*C6)=CHR*CH)

RESTORE 330:FOR 1=7 TO 30:READ A

:BUFFER*<I)=CHR*<A):NEXT I

DATA 169,0,141,231,2,133,14,169,

0,141,232,2,133,15,169,0,133,10,

169,0,133,11,24,96

H=INT(BEG/256):L=BEG-H*256:BUFFE

R*(B)=CHR*(L):BUFFER*(15>=CHR*(H

)

H=INT(STARTADR/256):L=STARTADR-H

*256:BUFFER*(22)=CHR*(L):BUFFER*

(26)=CHR*(H)

GRAPHICS 0-.POKE 712. 10: POKE 710,

10:POKE 709,2

? ADDR;":";:FOR J=l TO 6

GDSUB 570:IF N=-l THEN J=J-1:GOT

0 380

THEN 720

THEN LET READ=1:GOTO 72

N=-19

N=-12

IF N=-14 THEN ? :? "New

;:INPUT ADDR:? :GOTO 37

IF

IF

0

TRAP 410

Address

0

TRAP 32767: IF NO-4 THEN 4B0

TRAP 430:? :? "Display:From";:IN

PUT F:? , "To" ; : INPUT T:TRAP 3276

7

IF F<BEG DR F>FIN OR T<BEG DR T>

FIN OR T<F TH^N ? CHR*<253);"At

least ";BEG;n, Not More Than ";F

IN:GQTD 430

FDR I=F TO T STEP 6:? :? I;":";:

FDR K=0 TO 5:N=PEEK(ADR(BUFFER*)

+I+K-BEB)sT*="000"sT*(4-LEN(STR*

(N) ) )=STR* <N)

IF PEEK(764)<255 THEN GET ttl

OP :POP :7 :GOTO 370

? T*; r: . " ; : NEXT K: ? CHR* ( 126)

XT 1:7 :? :GOTO 370

IF N<0 THEN ? :GOTO 370

A(J)=N:NEXT J

CKSUM=ADDR-INT\ADDR/256)*256:F0R

1=1 TO 6:CKSUM=CKSUM+A(I):CKSUM

=CKSUM-256*(CK5UM>255>:NEXT I

RF=12B:S0UND 0,200,12,B:GOSUB 57

0:SOUND 0,0,0,0:RF=0:? CHR*tl26)

IF NOCKSUM THEN ? :? "Incorrect

M;CHR*<25 3);:? :GOTO 370

FOR W=15 TO 0 STEP -1 : SOUND 0., 50

,10,W:NEXT W

FDR 1=1 TO 6:POKE ADR(BUFFER*)+A

A:P

: NE

222 COMPUTE! December 1983

S-PEEK(252)*256 
765 POKE255,E/256:POKE254,E-PEEK(255)*256 
773 POKE253,13:SYS 679:CLOSE1:IFPEEK(253) 

>90RPEEK(253)=3THENPRINT" [DOWN] DONE. " 
: END -

783 PRINT"[DOWN] ERROR ON SAVE. [2 SPACES]T 
R¥ AGAIN.": IFDV=1 THEN723 -

781 OPEN15,8,15:INPUT#15,DS,DS$:PRINTDS;D 
S$:CLOSE15:GOT0723 

793 PRINT"[CLR][RVS]*** LOAD ***[2 DOWN]" 
833 INPUT" [2 DOWN] FILENAME"; F$ 
813 PRINT:PRINT" [2 DOWN][RVS]T[OFF]APE OR 

[RVS]Q[OFF]ISK: (T ID )" -
823 GETA$: IFA$ <> "T"ANDA$<> "D"THEN823 
833 DV=1-7*(A$="D"):IFDV=8THENF$="3:"+F$ 
840 OPEN 1,DV,3,F$:POKE252 ,s/2 56:POKE251, 

S-PEEK(252)*256 
853 POKE253,10:SYS 691:CLOSE1 
863 IFPEEK(253»9 OR PEEK(253)=3 THEN PRI 

NT:PRINT:GOT0313 
873 PRINT" [DOWN]ERRORON LOAD. [2 SPACES]T 

RY AGAIN. [DOWN] " : IFDV;;;1 THEN833 -
8830PEN15,8,15:INPUT#15,DS,DS$:PRINTDS;D 

S$:CLOSE15:GOT0803 
1333 REM BUZZER 
1331 POKE54296,15:POKE54277,45:POKE54278, 

165 
1302 POKE54276,33:POKE 54273,6:POKE54272, 

5 
1333 FORT=1T0233:NEXT:POKE54276,32:POKE54 

273,3:POKE54272,3 :RETURN 
2030 REM BELL SOUND 
2331 POKE54296,15:POKE54277,3:POKE54278,2 

47 
2332 POKE 54276,17:POKE54273,43:POKE54272 

,3 
2333 FORT=1T0133:NEXT:POKE54276,16:RETURN 
3333 PRINTC$;"[RVS]NOT ZERO PAGE OR ROM": 

GOT01330 

Program 2: MLX - Atari Version 
100 GRAPHIC S 0 :D L=PEE K (560)+256*PEEK 

(561)+4 : POKE DL - l~ 7 1:PO KE DL+ 2 ~6 

110 POSITION 8,0: ? "ML X" :POSITI ON 23 
, O:7 " 1t=HI--Eiii::;agltihi'.":PO KE 7 10,O 
: ? 

1210 ? "Start ing Addre ss ";:INPUT BEG: 
? " Ending Address";:INPUT FIN: 
? "Run/lnit Addre ss" ;:INPUT STA R 
TADR 

1 30 DIM A(6),BUFFER$( F IN -BEG+ 1 27) ,T $ 
( 2 0) ,~$(20 ) ,CIO$ (7),SECTOR$(12B) 

,DSKINV$(b) 
14 10 OPEN 1tl,4,0,"K:" : ? : 7 ,"ijape or 

[Eisk:"; 
15 0 BUFFER$=CHR$(0) :8UFFER$(FIN - BEG+ 

30)=BUFFER$:BUFFER$(2)=8UFFER$ : S 
ECToR$ =B UFFER$ 

160 ADDR=BEG:CIo$="hhh":CIo$ (4 )=CHR$ 
(17.) :CI o$15)="LV·':CIo$17)=CHR$1 
228) 

17 0 GET ill, MEDIA: IF MEDIA < >84 AND ME 
DIA <> 68 THEN 17. 

1 811:1 ? CHR$ ( MEDIA):? : IF MEDIA <> ASCC" 
Til) THEN BUFFER$= " ":G OTO 250 

190 BEG=BEG - 24:BUFFER$=CHR$ ( 0):BUFFE 
R$(2)=CHR$(CFIN-BE6+127)/ 1 28) 

200 H=INT ~ BEG /2S6):L=BEG-H*256:8UFFE 

R$(3)=CHR$(L):BUFFER$14)=CHR$IH) 
210 PINIT=BEG+8 :H =INT(PINIT/256) :L =P 

INli-H*256:BUFFER$(S)=CHR$(L):BU 
FFER$ (6) = CHR$(H) 

222 COMPU1l! December 1983 

22 0 FOR 1=7 TO 24:REA D A:BUFFER$(I)= 
CHR$(A) : NEXT I:DATA 24,96,169,60 
, 141~2,2 11, 169,19, 133, 119 , 169 , O, 13 
3 ,11, 76 , O , 0 

230 H=INT(STARTAOR /2 56):L= ST ARTADR-H 
*256:BUFFER$(15)=CHR$(L):BUFFER$ 
(19)=CHR~ (H ) 

2419 BUFFER$(23) =C HR$(L):BUFFER$(24)= 
CHR$( H) 

25~1 IF MEDIA < ) ASC("D") THEN 3 60 
260?: ? " Boot I!:isk or Binary .[iiile:" 

; 
270 GET #l,DT VPE :IF DT YP E < ) 68 Ar~D DT 

YPE < >70 THEN 270 
28 0 ? CHR${DTYPE) : IF DTYPE =7 0 TH EN 3 

6~J 

290 BEG=BEG-3.:8UFFER$=CHR$( 0) :8UFF E 
R$(2)=CHR$ {( FIN -B EG+12 7)/128 ) 

300 H= INTIBEG /256) :L=BEG-H*256 : 8UFFE 
R$( 3)=C HR$ ( L):BUFFER $(4)=C HR$-(H) 

310 PINIT=STARTADR :H =INT(PIN1T/256): 
L=PINIT-H*256:BUFFER$(5)=CHR$IL) 
: BUFFER$(6)=C HR$IH) 

320 RESTORE 33~:FOR 1=7 TO 30:READ A 
: BUFFERS I I) =CHR$ I A) : NEXT I 

330 DATA 169,0,141,231,2, 1 33,14, 169, 
0,141,232,2,133,15,169,0,133,10, 
169,0,133,11,24,96 

340 H=INTIBEG /256): L=BEG-H*256:BUFFE 
R$I~)=CHR$IL):BUFFER$115) = CHR$IH 
) 

350 H= INT(STARTADR/256):L =S TARTADR-H 
*256:BUFFER$(2 2 )=CHR$IL):8UFFER$ 
(26)=CHR$IH) 

360 GRAPHICS 0:POKE 712,10:PoKE 710, 
10:POKE 709,2 

370 ? ADDRj ": "; :F OR J=l TO 6 
380 GOSUB 570:IF N=- 1 THEN J=J - l:GOT 

o 3 80 
390 IF N=-19 THEN 720 
400 IF N=-~2 THEN LET READ=l:GOTO 72 

o 
410 TRAP 410:IF N= - 14 THEN ? : ? "New 

Address"; : INPUT ADOR: ? : 60TO 37 
o 

420 TRAP 32767 :IF N<)- 4 THEN 480 
430 TRAP 430: ? :7 "Disp l ay:From"; :IN 

PUT F:? ,"To";:INPUT T:TR AP 3276 
7 

440 IF F ( 8EG OR F ) FIN OR T ( 8EG OR T > 
FIN OR T ( F TH~N ? CHRS(25 3 );"At 
le as t ";BE6; " , Not More Than "; F 
IN:GOTo 430 

450 FOR I=F TO T STEP 6 : 7 : ? I;":";: 
FOR K=0 TO 5:N=PEEK(ADR(BUFFER$) 
+ I+K- BEG):TS = "0 00 ":T$(4 - LEN(STR$ 
( N» ) =S TRS.{N) 

4 60 IF PEEK(764) < 255 "fHEN GE T #l,A:P 
OP :POP : ? :GOTO 370 

47 0 ? TS; " , "; :NEX T K:? CHR$ ( 1 26) ; :NE 
XT I : ? :? :GO TO 370 

480 IF N( 0 THEN ? :GOTO 370 
490 AIJ)=N :NE XT J 
500 CKSUM=ADDR-INTIADDR/256)*256 :F oR 

1=1 TO 6 : CKSUM=CKSUM+A(I):CKSUM 
= CKS UM-256*CCKSUM ) 255):NEXT I 

510 RF=128:S0UND 0,200 ,12,8:GOSUB 57 
0:S0UND 0,0,0,0 :R F=0:? CHRS(126) 

520 IF N< ) CKSUM THEN? : ? " Incorrect 
" ; CHR$(253) ;: ? :G DTO 370 

530 FOR W=15 TO " 0 STEP -l : SD UND O,5 0 
,10,W:NEXT W 

540 FOR 1=1 TO 6 :POKE ADRCBUFFER$)+A 



pace*

YOUR GIFT GIVING PROBLEM

IS SOLVED!
You can rely on PACE for ONE STOP shopping for all your Micro Computer

needs, for gifts, or just for yourself. We have picked the best 2,000 Pro

grams, Books and Accessories—covering all the major brands and put

them into one friendly store. And, this is backed upbyTHOUSANDSof

additional items we stock in our central warehouse, ready for overnight

shipping to our stores. Magazines? You bet! We carry almost 60 differ

ent Micro Magazines on our racks! Plan to visit us soon. Can't visrt? Then

you can order from our gigantic product list—just write for your FREE

copy today!

BIG SAVINGS YEAR 'ROUND!
With PACE, you can save money on all your Micro Computer purchases,
each and every day! Just compare and we're sure you'll find we are your BEST

source for what you need, and at a price you can afford!

WORD PROCESSING/C-64""
4702-0OO101 Quick Bm Fox. C/T S57.OO

51 65-0OO025 ScnDl 64/80 Col D S89.00
4100-064207 Easy Scnpi. Disk $54.95

5841-006401 TotlText.Tape $35.95

5841-046401 Toll Text. Disk $35.95
5841-OO64O2 dTotl Label. Tape S17.95

5841-046402 Toll Label. Disk S19.95

5692-0OO1 04 Word Pro 3 Plus. 0 $99.95

5692-OOO204 SpellnghtPlus/M.D$59.95

5066-000164 PaperClip.Disk S1OO.OO

DATABASE/C-64-
5086-0OO264 Delphi Oracle. D $120.00

5544-0OO024 Mirage DataBase. D $99.00

4538-000401 DataBase Mgr.D S79.OO

UT1LITIES/C-641"
4385-004064 Develop64.Tape $54.95
4365-404064 Develop64.Disk $59.95

400I-OO0177 Tiny Basic Comp.DS22.96
4100-064101 Assembler. Disk S19.95

GAMES/C-64"
5796-OO3O26 Ft Apocalypse.T $27.95

5796-004026 Ft Apocalypse. D $27.95
5796-OO3O2B Survivor Tape $27.95
5796-OO4O28 Survivor. Disk $27.95

5796-003064 BlueMax.Tape $27.95
5796-004064 Slue Max.Disk 427.95

5763-254251 Frogger.Oisk S27.95

5763-254252 Frogger.Tape 527.95
5763-254201 Crossfire. Disk S23.95

5763-254202 Crossfire. Tape S23.95

5763-254803 S Lightfoot.Cart $27.95
4085-OO2174 TempleApshai.D $31.95
4085-OO2173 TempleApshai.T $31.95

4O85-OO5873 Jumpman. Tape S31.95
4085-0O5874 Jumpman. Disk S31.95
5096-OO0231 Choplifier.Cart $35.95
4200-000129 Astroblitz,Cart. $36.95

4200-000126 Trasriman.Can. $36.95

4426-0OO512 Gndrunner.Can S39.95
477O-O3OOO2 Critical Mass. D $31.95

4770-030OO3 Repton. Disk $31.95

4770-077010 Type Attack. Carl. $31.95
5432-245421 Suspended. Disk $39.95

5432-006408 Planetfall.DiSk $39.95
5432-243444 Witness.Disk S39.95

BUSINESS/C-64-
5828-000104 invent.Mgmi. $89.95

5828-000204 Sales Anal. Mgmt S69.95

5B28-OOO3O4 Acctt. Recyinvoee S69.95
5B28-OO0404 Accts Pay/Crikwrrte $69.95

5B28-OO0504 PayrollMgml $69.95
5828-OOO6O4 Cash Flow Mgmt $69.95

5828-OOO7O4 Gen. Ledger $69.95

5063-OO01O0 Stock Mgmt. C/DS29.95

51B5-OOOO26 Easy Cat Result C $67.15

5165-000028 Cat Resutt Adv.C $140.00

4775-000100 PersonalAcct.D 134.95
4775-000101 PersonalAccl.T S29.95

4775-000102 Comp Mechanic D $26.95

4775-000103 Corno Mechanic T $21.95
5190-195925 HomeAcct.D S69.95

5433-000264 AcctS. Rec.DiSk S79.95
5433-OO0364 AcctS Pay..OrSk S79.95

5433-000464 Payroll.DiSk S79.95
5433-000564 Irw. Mgmt.. Disk S79.95

5433-OOO164 Gen. Leflger.DiSk $79.95

ANY 3 OF ABOVE FOR JUST $229.00!

GAMES/VIC-20"
5763-404203 Crossfire.Tape $23.95

4770-022010 Type Attack. Cart. $31.95

543I-OO52OO Demon Attack. Carl $31.95

4OB5-OO5263 Ricochet. Tape $14.95

4OB5-OO21O3 TempleApsfiai.T $31.95

5842-002304 Sidewinder.Tape $23.95

5842-002302 Galactic Blitz. 1 $19.95

5842-65681 8 Swarm.Tape $23.95

5842-002408 Deadly Skies. Cart $31.95
4770-022005 Turmoil.Cart. $31.95

4325-022004 Mutant Herd. Cart $31.95

4325-022001 Rrver Rescue. Cart $31.95
4325-012002 Jumbo Jel Pk* Cart S31.95

5098-000223 Seafox. Cartridge S31.95

5098-000224 AE.Cartndge $31.95

5431-005203 Atlantis.Cart $27.95

4428-OO0307 Shamus.Cart. $31.95
4115-OOO372 Paratrooper. Tape $15.95

PRICES & AVAILABILITY SUBJECT TO

CHANGE

BUSINESS/VIC-20'
42OO-DOO136 HomeFinance.T $29.95

42O0-OOO115 Home Inventory. T $14.95

420O-O0O109 CarCDSIS.T S14.95
42OO-OOO103 LoanAnalyier.T S14.9S

4200-000100 DecisionMakef.T$19.95

GAMES/ATARI"
5796-002008 Ft.Apocalypse.C S31.95
5796-OO3OOB Ft Apocalyose.T $27.95

5796-O0400B Ft Apocalypse. D $27.95
5796-004016 Necromancer. D $27.95
5796-OO3016 Necromancer, T $27.95

5796-003002 Protector 11, T $27.95
5796-004002 Protector It, D $27.95

5796-OO4051 Zeppelin, Disk $27.95

5796-003051 Zeppelin,Tape S27.95

5796-0O3043 BlueMax.Tape $27.95
5763-152401 Ultima II.Disk $43.95

5763-154201 Crossfire. Disk $23.95

5763-154202 Crossfire.Tape $23.95
5763-154251 Frogger.Disk S27.95

5763-154252 Frogger.Tapo $27.95
5763-154351 Jawbreaker.Disk S23.95

5763-154352 Jawbreaker. Tape $23.95
5763-154801 S. Lightloot. Disk $27.95
5763-154803 S. Lightfooi.Car! $27.95

4085-002144 Temple Apshai.D $31.95
4085-002143 TempleApshar.T $31.95
5098-0O01O8 Apple Panic. Disk $23.95
5098-000120 Choplifier, Disk $27.95
5098-0O0126 AE.Disk S27.95

4325-012O01 SubCmd'.Cart $35.95
4325-012OO5 River Rescue, Can $31.95
5574-392422 CastleWo»ensteir\D$23.S5

5574-197681 Za**on, Disk $31.95

5574-197672 Zanxon.Tape $31.95
4O70-O01906 Miner 2049er, Cart $39.95
4770-020008 Type Attack, Disk S31.95
4770-020010 CnticalMass.D $31.95
4770-020011 Repton Disk S31.9S

4770-020014 WavyNavy.Disk $31.95

4770-199378 Astrochase. Disk $37.95
5432-245101 Suspended, Disk $39.95
5432-245212 Deadline.Disk $39.95
5432-245309 Starcross. Disk $31.95
5432-245420 Witness.Disk $39.95

5432-245424 Planetfall. Disk $39.95

SPECIAL!
BUY ONE, GET ONE FREE!

4325-011010 Jigsaw. Eur (M.TS29.95
4325-011OO6 Humpty Dumpty T $29.95

4325-011011 Jigsaw.Eui "2.T $29.95

4325-011007 Hckory Dickory T $29.95
4325-011014 Comp.4/Rev.T $29.95

4325-0110O8 Jigsaw, Brit »1.T $29.95

4325-011013 FigureFun.T $29.95

4325-0110O9 Jigsaw. Brit »2 T S29.95

BUSINESS/ATARI*
5098-0OO081 Bank St. Writer, C $59.95
5501-028091 Ltr Pfct 40/80. D $139 95
5094-202981 Mrl Stk Mkt D $59 95
5206-O01090 Text Wizard Disk $79 95
5206-001175 Spoil Wizard D $49 95
5206-004011 File Mgr .Disk $79.95

VDLKSMQDEM
Lightweight, compact modem. Voice/

Data Switch; Full/Half Duples Switch:
300 Baud: Bell 103 Compatible. Req.

9 Volt Battery (Not Included)

5042 000009 $69.95

INTERFACE CA6LES

5042-000021 ForAlan $12.98

5042-000022 For TRS-80. IS III S12.98

5042-000023 For Commodore $12.98

5042-000024 ForlBMPC $12.98

5042-000025 ForTtgg/4 $12.98

VISIT OUR FIRST STORE—JUST

MINUTES WEST OF O'HARE—WE
SUPPORT: APPLE", ATARI, IBM'.

FRANKUN1, COMMODORE', RADIO
SHACK',TEXAS INSTRUMENTS".

TIMEX /SINCLAIR' & More!

APPLE II1 -APPLE II- +
5899-119425 VisrlileMsiRtol D $186.00

5899-580124 Visicat Bus. Fofe. D $78.00
5899-58001 4 Visitrend/Plot. D 5223.OO
5899-580013 Visiplot. Disk S156.OO

5899-436278 VisiCalc. Disk S178.OO

5899-580016 Visiterm. Disk 574.40

5899-109385 Visidex. Disk S186.OO

5899-580023 Visischedule. D S223.OO

5777-OOO101 PFSFile.DiSk S100.0O
5777-001022 PFS Report. D 51OO.OO

5777-000403 PFS Graph, D S1OO.OO
5098-000080 BankSt Writer. D $59.95

GAMES/APPLE1
5763-104051 Apple Cider Spdei. D S27.9S

5763-104201 Crossfire. Disk $23.95

5763-104251 Frogger.Disk $27.95

5763-102401 Ultima II,Disk S43.95

5763-104801 S Lightfoot.D $27.95
4085-002134 Tenple Apstiai. D $31.95

4085-005834 Jumpman. Disk $31.95

5094-202819 Millionaire. D $47.95

5098-000008 Apple Panic. Disk $23.95
5098-000020 Chophfter, Disk $27.95

5098-000022 SeatOx.DiSk 523.95

5098-000024 AE.DiSk $27.95

5098-000030 Lode Runner, D $27.95
5574-392418 CastleWo»enstetn, D S23.95
5206-197224 Zaxxon. Disk $31.95

5539-000022 Miner 2019er, D $31.95

4770-010032 Repton. Disk $31.95
4770-010033 Type Attack, D $31.95
4770-010036 Wavy Navy.Disk $27.95

4770-010037 CnticalMass. $31.95

DUST COVERS
4108-005600 V.C-20/C-64 Kybrd $10.98

4108-005700 Comm. Datasette S 4.98

41O8-OO582O Comm_«1525Pmtr.$10.98
41O8-0O5850 Comm 31541/1540$ 9.98

Disk Drives
41O8-0O08O0 For Alan 400 $11.98

41OB-0O0810 ForAtandiO $ 4.98
4108-0O0820 ForAtanSOO $12.98
4108-000830 For Atari 810 $ 7.98
4108DO0845 For Alan B20 $ 8.98

4108-000850 For Atari 822 $ 7.98
4108-OOOB60 ForAtan825 $11.98

4108-000865 ForAtan 825 W/Hdr S11.9B
4108-000600 FO'Apptelll S15.98

4108-000310 ForAppiell S15.98

4108-00O30O For Apple II KybrflS 9.98
4108-000320 For Apple II Single $ 5.98

Disk Drive
4108-000330 ForDOIDisk S 9.98

ALSO FOR RADIO SHACK, IBM,

TEXAS INSTR. & MORE!

B00KS/C-64"
4560-000034 ElementaryC-6'1 $14.95

4760-022056 C-64 Prog Ret Gde $19.95
4105-0OO020 lstBoc*ofCBW*4$14.95

4250-0O0180 More 32 Prog D64 $29.95
(With Diskettel

4690-000380 C-64 User's Guide $14.95
4690-152306 C-6dComputing $12.95

4690-S3B136 Spnle Graph;C-64 $15.95
4690-940072 Using C-64 at Home $10.95
4760-022010 C-64 Usef'sGde $ 9.95

4795-OOO116 C-64 Basic Hnabk $ 9.95
4795-OOO126 EasyGde loC-6d$ 7.95

480O-0O1640 Graph/Sound Prey $14.95

BOOKS/ATARI'
4105-000000 lstBookolAtan $12,95
4105-000002 InsideAtanDOS $19.95

4105-000006 2ndBookolA1an $12.95

41O5-0O00O8 1st Bk Atari Graph $12.95

41O5-0OO015 Alan Basic Srcebk. $12.95
4198-000022 Computers for Kids S 4.95

4198-000034 Creative Atari S15.95

4250-000084 :i?Prog.Atari $19.95

4250-000172 32 Prog. Alan. $34.95

(With Diskettel
4525-049194 Hands On Basic $19.95

4525-068579 Learningw/Logo $14.95

BOOKS /VIC-2CT
4105-0OO0O7 1stBookVic-20 $12.95

4105-000013 istBk.Vic-20 Games $12.95
4105-00016 2ndBk.ofVic-20 $14.95
4250-000059 32ProgVic-20 $19.95

4250-000181 32Prog VrC-20. $29.95
(With Diskettel

4410-001057 V.cGraphics S12.95

4410-001058 Vic Revealed S12.95

4560-000056 KrdsStheViC $19.95

BOOKS /Texas Instr."
4105-000012 Prog. Rel. Gde. S14.95

4105-000017 istBk.ofGames S14.9S

4250-000188 32 Basic Prog. S34.9S

[With Drskettel

4410-005185 InlrotoBasic $12.95

4525068580 Learn W/TI Logo $14.95

4560-0OO0S9 KirisSlheTI $19.95

NEW NEW NEW NEW NEW

'■HOW TO" operating manual for the

Commodore 1541 Disk Drives. Written

by Nancy Wiimont. a professional in-
j structor. m clear, concise, step-by-step
format wrtti sample programs. Includes
diskette wrth sample programs. A MUST

for Commodore Dtsk Drive owners!

OOO1-B0OOO1 DueEarlyB4 $15.98

PACE MICRO SOFTWARE CENTER

345 Eastltvng Park Road. Wood Dete. 1160191
PHONE: (312)595-3560

COUPON Please Send Me:

DESCRIPTION

Illinon Reside -is Pioaio Add 6% SbIbi Tax

Foreign Ordan. {All outi.de Continental USl. Add

104c Shipping (Minimum $4 OO|

Catalogi Shipped Podaga Paid

SHIPPING

TOTAL

S 2.50

PAYMENT ENCLOSED ( JCASH DCHECK HM0NEYORDER

PLEASE CHARGE TO MY MASTERCARD VISA (Mm Chg $25)

CARD NUMBER _

EXPIRES^ _INTRBNK #

STREET ADDRESS

ZIP

pace*

DEPARTMENT: C-P

Lock Box 328

Bensenville, IL 60106
micro software centers

WORD PROCESSING/ C·64" 
4102·000101 Ouicll 8m Fox. CIT S57.00 
5165-000025 ScriPl64/SO Col 0 S89.00 

U~~~gi f~~t;.~r.i ~~g~Sk :~; ::; 
5841-046401 TolI Ted,Disk $35.95 
584'-006402 dTo ULabel, Tape 517.95 
584 '·046402 ToULabe l, Oisk 519.95 
5692·000104 WOld Pro 3 ~us. 0 199.95 
5692-000204 SooIlrghl Plus/54. 0 559.95 
5066·000164 PaperClip. Disk $100.00 

OATABASE/C-64 " 
5068-000264 Delphi Oracle, 0 $120.00 
5544·000024 Mirage DataBase. 0 S99.OO 
4538·000401 OataBaseMgr •. D $19 .00 

UTILITIES/C-S4" 
4385-004064 Deyelop64, Tape 554.95 
4385·404064 Oevelop 6 4.Disk $59 .95 
4001-000171 Tiny Base Comp,. 0 $22.95 
41()()'()64101 Assembler,Disk $19.95 

GAMES/ C·64 " 
5198-003026 Fl. Apocalypse, T $27 .95 

~~~::ggjg~: ~~~~;r~¥:f~e.D :;i : ~~ 
5796-004026 Survivor,Disk 527.95 
5798-003064 Blue Max. Tape $27.95 
5796-<>04064 8IueMax.Disk $27.95 

~i:~:;~2;~~ ~~~g:~: ~!~~ :;~:~~ 
5763·254201 C rossl ire. Disk 523.95 
5763·254202 C rosslire. Tape 523.95 
5763,254803 S.L ighlloot.Cart S27 .95 
4085'002174 TempleAp$hai.D S31.95 
4085.()()2173 Temple Apshal T S31.95 
4085·005873 Jumpman. Tape 531 .95 
4085.()()5874 J umpman. Disk 531 .95 
5098·000231 C hoptilter,Cart S35,95 
4200-000129 ASlrob lilz. Carl. S36,95 
4200-000126 Trashman.Cart. S36,95 
4428-000512 Gridrunner,Carl. 539.95 
4770-030002 Cnl ical Mass,D 531.95 
4770-030003 Repion. Disk S31 .95 
4770·077010 Type Atlack. Cart. 531.95 
5432·245421 S uspended. Disk S39 .95 
5432·006408 Planeliall .Disk 539.95 
5432·243444 Witness. Disk 539.95 

BUSINESS / C-64'" 
5828·000104 Invenl. Mgml. 589.95 
5828-000204 SalesAnal. M gml. 589.95 
5828-000304 Acds. Re<:./Invoi::e. S69.95 
5828-000404 AIX:ts. PayJChkYmle. $89.95 
5828-000504 PayrollMgmt. 589 .95 
5828·()()()804 CashFlowMgmt. 589.95 
5828·000704 Gen.Ledger 569.95 
5063·000100 StQCk Mgml. C1D529.95 
5165·000026 Easy Calc Result. C S67.15 
5 165-000028 Calc Aesult AdII_C 5140.00 
4775·000100 PersonaIAcct..D $34.95 
4775·000101 PersonalAcct .. T 529.95 
4715·000102 Comp. MechanIC., D 526.95 
4715·000103 Comp, Mechanc. T 521.95 
5190-195925 Home ACCI..D 569.95 

5433·000264 Acet$.Rec..DIsk 579.95 
5433·000364 Aeets. Pay .. Disk 579.95 
5433·000464 PayrOll Disk 579.95 
5433·000564 Inv. Mg mt .. Dlsk 579.95 
5433·000164 Gen. Ledgel.Disk579.95 
ANY 3 OF A80VE F O R JUST $229.00) 

GAMES / VIC-20" 
5763-404203 C ross/ ire. Tape $23.95 
4770-022010 Type Attaek, C art. $31.95 
5431 -005200 Demon Attack. Cart $31 .95 
4085·005263 Rieochel. Tape $14.95 
4085·002103 Tem ple Apshai. T $31.95 
5842'()()2304 Sidew inder, Tape 523.95 
5842'()()2302 Galaetie Bl il z, T 519 .95 
5842·856818 Swa rm, Tape $23.95 
5842-002408 Dead~ Skies. Cart $31.95 
4770-022005 Turmoi l.Cart. $31.95 
4325.()22004 Mutant Herd Cart $31.95 
4325.()22oo1 Rivei' Rescue, Cart. $31 .95 
432 5-012002 ..k.wrboJel Pi::t. Cart $31.95 
5098,000223 SealollCartridge $31.95 
5098·000224 AE,Cart ridge 531 .95 
5431-005203 Atiantis,Cart. 527.95 
4428'000307 Shamus. C art. 531.95 
4115·000372 ParalrOOPer. Tape $15.95 

PRICES & AVAlLA8H.lTY SUBJECT TO 
CHANGE 

BUSINESSIVIC·20" 
4200·000138 HomeFinance. T $29.95 
4200·000115 Home Inventory. T $14.95 
4200-000109 CarCosls. T , 514 ,95 
4200-000103 LoanAnalyzer. T $14 ,95 
4200·000100 Decision Maker. T$19.95 

GAMES / ATARI IIl 
5796,002008 Ft.ApoeaIYDse.C 531.95 
5796-003008 FI.Apoealypse. T $27 ,95 
5796'004008 FI.ApocalYDse. D $27 .95 
5796'004016 Necromancer. D $27 .95 
5798-003016 Necromancer. T 527 .95 
5796,003002 Protectortt.T $27 .95 
5796,004002 Protector l'.D $27 .95 
5796·004051 Zeppelin. Disk $27.95 
5796·003051 Zeppelin. Tape 527.95 
5796-003043 B!ueMax. Tape $27.95 
5763·15240 1 Ultima II. Disk $43.95 
5783·154201 Cross/,re. Disk 523.95 
5763·154202 Crossl ,re. Tape $23.95 
5763·154251 Frogger.D'Sk 527 .95 
5763,154252 Frogger. Ta pe $27 .95 
5763,154351 Jawbreaker.Disk $23 .95 
5763· 154352 Jawbreaker. Tape $23 ,95 
5763· 154801 S. llghtloot. Disk $27.95 
5763· 154803 S. light/oot.Cart $27.95 
4085'002144 Temple Apsha,.D $31.95 
4085,002143 Temple Apshai. T $31.95 
5098·000108 Apple Pan ic.Disk 523 .95 
5098·000120 Chopfi rt er,Disk $ 27 .95 
5098,000126 AE.Disk S27 .95 
4325·012001 SubCmdr" Carl . 535.95 
4325-012005 Rrver ResctIe. Cart $31.95 
5574·392422 Cast!e WoI'In)!CIr\ 0 $23.95 
5574 ·197681 Zaxxon.Dlsk 531 .95 
5574·197672 Zaxxon.Tape $31.95 
4070-001908 Mlnef 204ger. Cart 539.95 
4770-020008 Type Attack. Oisk $31.95 
4770-020010 CnticalMass.D $31 .95 
4770-020011 RePton,D isk 531.95 
4770-020014 Wavy Nawy.DIsk $31.95 
4770-199378 As trochase.Dlsk $37 .95 
5432· 245101 Suspended,D,sk $39 .95 
5432·245212 Deadllne.Olsk $39 .95 
5432·245309 Slarcross.Disk $31 .95 
5432·245420 Wi tness. Disk 539.95 
5432·245424 Planellalt. O,sk $39.95 

SPECIAL! 
BUY ONE GET ONE FREE! 

4325·011010 JIgsaw. Eur. _ I. T $29.95 
4325-011008 Humpty DlXTlpty. T 529.95 
432 5-011011 J'gsaw.Eur. -2, T $29.95 

:~~~:g~ ~ ~~ ~~~~4?A~"!1' T S$;::~ 
4325-011008 Jlgsaw. Bril. _ I . T 529.95 
4325-011013 Figure Fun. T $29.95 
4325·011009 Jigsaw. Bril. _2. T 529.95 

BUSINESS / ATARll\I 
5098-000081 BankSI.Wflter. C $59.95 
5501·028091 Ur. P!cl4()!&), D 5139.95 
5094,202981 Mil S Ik. Mkt.,D 559.95 
5206·001090 Texl Wizard.Disk $79 .9 5 
5206·001175 SpeUWizard.D $49.95 
5206·004011 F"e M gr~ Disk 579 .95 

VClLKSMClClEM 
Llghtwei9ht , c o mpect modem . Voicel 
Dala Switch ; Full / Half Duple. SwitCh : 
300 Baud; Bell 103 Compatible . Req. 

9 Volt Battery (Not Included) 
5042·000009 S69 .95 

INTERFACE CABLES 
5042-000021 FOfAlafl 
5042·000022 ForTRS·80.I!o III 
5042·000023 For Commodore 
5042·000024 For IBM PC 
5042-000025 ForTl99 / 4 

512 .98 
512 .98 
512 .98 
$12 .98 
512.98 

VISIT OUR FIRST STORE-JUST 
MINUTES WEST OF O'HARE-WE 
SUPPORT: APPLE' , ATARI ', IBM' , 
FRANKUN' , COMMODORE, RADIO 
SHACK' , TEXAS INSTRUMENTS ' . 

TIMEX I SINCLAIR & More! 

PACE MICRO SOFTWARE CENTER 
345Eas1:lrwtgPart( Rood. Wood DlIIe. 1160191 

PHONE: (312) 595·3860 

YOUR GIFT GIVING PROBLEM 
IS SOLVED! 

You can rely on PACE for ONE STOP shopping for all your Micro Computer 
need s , forgifts , or just for yourself. We have picked the best 2,000 Pro­
grams, Books and Accessories-covering all the major brands and put 
them Into one friendly store. And , this is backed up by THOUSANDS of 
additional Items we stock in our central warehouse, ready for overnight 
shipping to ourstores. Magazines? You bet! We carry almost 60 differ' 
ent Micro Magazines on our racks! Plan to visit us soon, Can't visit? Then 
you can order from our gigantic product list-just write for your FREE 

copy today! 

BIG SAVINGS YEAR 'ROUND! 
With PACE, you can save money on all your Micro Computer purchases, 
each and every day! Just compare and we're sure you'll find we are your BEST 

source for what you need, and at a price you can aHord! 

APPLE II '" - APPLE '11"' + 
5899· 119425 Visrlile/ll'SlDlol 0 $ 186.00 
5899·580124 ViSor;aIcBus. Fore. 0 $78.00 
5899·580014 Vls'trend/PIOt.D 5223.00 
5899·580013 V'Slp!Ot. Disk 5156.00 
5899·436278 VisICalc. D Isk 5178.00 
5899·580016 V,s,term. Disk 574.40 
5899· 109385 V,s,dex.D,sk 5186.00 
5899·580023 V,s,scheduJe. D 5223.00 
5777·000101 PFSF"e, Disk 5100.00 
5777·001022 PFS ReDOrl, 0 5100,00 
5777 ·000403 PFSGraph. D 5100.00 
5098 ·000080 Bank 51. Wroler. O 559.95 

GAMES/ APPLE ' 
5763·10405 1 ~CidefSp.jer.D 527 .95 
5763·104201 Crossllre.Disk $23.95 
5763·104251 Frogger.Dlsk $27.95 
5763,102401 Ultima II. Disk 543.95 
5763·104801 S. loghtloot.D S27.95 
4085·002134 TempleApshal.D $31 .95 
4085 ·005834 Jumpman. DIsk $31 .95 
5094·202819 M ,tlionalle. D $47 .95 
5098,000006 ApplePan,c. D,sk. 523.95 
5098·000020 C hopl,ller. D,sk 527 .95 
5098-000022 Sealo~ Disk 523 .95 
5098,000024 AE.D,s k 527. 95 
5098·000030 Lode Runner.D $27.95 
5 574-392418 Cast!eWoI'enstCOl\O 523.95 
5206-197224 Za~xon. Disk 531 .95 
5539-000022 M me r 204ge •• D 531 .95 
4770·01003 2 Replon. DIsk 531 .95 
4770-010033 Type Attack, 0 531.95 
4770·010036 WavyNawy. D,sk $27.95 
4770·010037 CflhcalMass. 531 .95 

DUST COVERS 
4108·005600 Vc-20/C-64 Kybrd. $10.98 
4108·005700 Comm. Dalasette 5 4.98 
4108·005820 Comrn -1 525Pmtr.$10.98 
4108-005850 eanm __ \ !;41/ 154Q $ 9.98 

Disk Drives 
4108·000800 For A laro 400 $11 .98 
4108,00081 0 ForAtari4 10 $ 4 .98 
4108·000820 For Alari800 $12.98 
4108·000830 ForAtari 8 10 $ 7.98 
4108,000845 FOIAtari820 $ 8 .98 
4108·000850 For A lafl 822 57.98 
4108-000860 ForAtari 825 $11 .98 
4108·000865 ForAtari825W/HIdr. 51 1.98 
4108·000600 For Apple ttl 515.98 
4108·0003 10 ForAppleH 515.98 

:: g::ggg~gg ~~~ =:1 ~r~~ ~ ~'.~ 
Disk Drive 

4108·000330 ForDblD,sk 5 9 .98 
ALSO FOR RADIO SHACK, IBM, 

TEXAS INSTR. & MORE! 

BOOKS / C·64·· 

:~~g:gm~: ~~~,~'~$$~~'.:~ 
410!;·000020 t5lBookdCBM-64 514.95 
4250-000180 More 32 Prog. C64 $29.95 

{WI th Dlske ttel 
4890-000380 064 Usefs GUIde $14.95 

::~g:~~~ig: ~~:'e C8~:~lt $$~ ~'.~~ 
4690-940072 USII'g C-64 at Home $10.95 
4760-022010 C·6 4 User·sGde. $ 9 .95 
4795·000116 C64 Basic Hndbk. $ 9.95 
4795,000126 EasyGde. loC' 54 $ 7 .95 
4800·001640 GfllPIVSound Pr~ $14.95 

BOOKS /ATARI~ 
4105·000000 1 st Book olAlan $12.95 
4105·000002 Inside AlanDOS $19.95 
4105·000006 2ndBookolAlan $12.95 
4105,000008 151 Bk Alari Graon $12.95 
4105·00001 5 Atan BaS>C Srcebk 512,95 
4198·000022 Computers ror KIdS 5 4.95 
4198·000034 C rea t,veAlan 515.95 
4250·0oo084 32Prog,A tari 519.95 
4250·00017 2 32 Prag. Atar.. 534.95 

(W.th D.skeltel 
4525·049194 HandsOn8asl!; 519.95 
4525·068579 Learnln9w/ Logo 514.95 

BOOKS /VIC-20 ~ 
4105·000007 Ist Book V.c·20 512,95 
4105·000013 lSI Bk. Voc-20Gamcs $ 12.95 
4105·ooo16 2ndBk,o l Vlc·20 $14.95 
4250·oooo59 32Prag.V.c·20 519 .95 
4250·000181 32Prog VIC· 20. 529.95 

(WIth Dlskettel 
4410·001057 VIC GraphICS 512 .95 
4410·001058 VIC Revealed 512 .95 
4560·000056 K,dS&theVic $19 .95 

BOOKS / Texas Instr. · 
4105·000012 Pr09.Ret.Gde. 514.95 
4105,000017 IstBk.olGames 514.95 
4250,oool88 328as,cProg. 534 .95 

(W.th D.skettel 
4410,005185 1ntrotoBaSlc $12 .95 
4525,068580 Learn. WITILogo 514 .95 
4560,000059 Klds&theTi 519 .95 

NEW NEW NEW NEW NEW 
" HOW TO" operating manual lor the 
Commodore 1541 Disk Drive • . WriHen 
by N a ncy Wilmont. a profenlonal in· 
structor. in Clelr. concise . step-by-step 
lonna! with sample program • • Incluoe, 
diskette with sample program •. A MUST 

lor Comm odore Disk Orl ... e owners! 
0001 ·800001 OueEilrly'8f 515.98 

r,--------------------COUPON Please Send Me: I CTY NUMBER OESCAtPTlO N 

I 
I 

IIIlno l. R., ld.nt, PI.'.e Add " "" 5.1 •• Taa 
F oreilln Ord.,.. ( All oull ide C o ntinent" US!. Add 

I~ Sh lpplnll (M in imum 54 001 
C . t"og, Shi pped Po,tllle P"d 

COST 

SH IPPING 

TOTAL 

PAYMENT ENCLOSED: U CASH n CHECK O MONEY ORDER 

TOTAL 

S 2 .50 I 
I 
I 
I PLEASE CHARGE TO MY n MASTERCA RD n VISA i M ,n Chg $251 

I CARD NUMeER I EXP IRE S ... _________________ 'NTRBNK # __________________ _ 

I S HtPTO ... ---------------------------------------------
STREET ADDRESS _________________________________ APT 

I C ITY' _______________________ S TA TEE _______ ZOP __________ _ 

I 
I 
I ~ 

DEPARTMENT, C·P 

'l"ance Lock Box 328 .,.. Ie Bensenville . IL 60106 
mipo ~re centers 

,. ,. , • ..-' . ~-,. _ .• .-•• __ .... ..-~ __ ~"'--'. -'. --/'!Slii'.iM!!-o.sa: ..• -'. -'. _ ..•. 
~~~~"..,:~~:~ -'::~-'::~~:~'P\:"O\ -'::'\0\ ...-;.:'\0\ ...;:~ -.::~-.::~~\OOf:~-.::~~-.::~ 



Craftsmen Need Precision Tools...
Programmers! Demand Precision Software!

BASIC XL has twice the speed and twice

the power of Atari® BASIC. And yet, as

befits a fine craftsman's tool, BASIC XL is

even easier to use and more dependable,

while including such outstanding major

additions as structured programming,

string arrays, programming aids, enhanced

graphics, and business capabilities.

Atari BASIC is a good starting point. We

should know. We wrote it in 1978. Buy

BASIC XL. Take advantage of five more

years of experience!

So, prepare yourself for some explor

ation into imaginative programming with

BASIC XL! Cartridge, excellent tutorial,

reference manual... $99-

OSS'
Precision Software Tools

II73D S. Saratoga/Sunnyvale Road

San jose, CA 95129 • (408) 446-3099

ii Functional, honest, and beautiful

U describe the simple lines of a crafts
^^ man's tools. For the jeweler these
g \ tools are an extension of the human
I 1 hand to better execute complex
Y J designs. Foryou, the programmer,

Precision Software Tools keep com

plications out of your programming while

allowing you to produce intricate

programs.

See the complete collection of OSS

Precision Software Tools!™

MAC/65: The fastest 6502 macro

assembler/editor package on

cartridge... $99-

BUG/65: A powerful debugger. On disk,
withOS/A+...$35.

C/65: The first native mode "small c"

compiler for Atari and Apple®

computers. On disk... $80.

ACTION!: The fastest, small computer

language ever. A feature-packed

cartridge at only... $99-

All products on disk include OS/A+ and

also require 48 K.

SEE YOUR LOCAL DEALER!

Call or write for informative brochures.

ATARI and APPLE II. arc trademarks nf Atari. Inc and Apple

Computer. Inc.. respectively. MAC/(v>. Blti/65. C/65. BASIC

XL OS/A*, and OSS PRECISION SOFTWARE TOOLS™ are

trademarks of OSS. INC. ACTION! is a trademark nf Action
Compiner Products.

Craftsmen Need Precision Tools ... 
Programmers! Demand Precision Software! 

BASIC XL has l\\ice the speed and l\\ice 
the power of Auri <!l> BASIC. And yet, as 
befit' a fine craftsman's tool, BASIC XL ~ 
even easier to use and more dependable, 
while including such outstanding major 
additions as structured programming, 
string arrays, progmmming aids, enhanced 
graphics, and business capabili ties. 

Auri BASIC is a good starting point. We 
should know. We wrote it in 1978. Buy 
BASIC XL, Take advantage of five more 
years of experiencc! 

So, prepare yourself for some explor­
alian into imaginative programming with 
BASIC XL! Cartridge, excellent tutorial, 
reference manual ... $99. 

~ OSS'· 
" Precision Software Tools 

1I73D s. Saratoga/Sunnyvale Road 
San jose, CA 95129 ' (408) 446-3099 

Functional, honest, and beautiful 
describe the simple lines of a crafts 

man's tools. For the je""ler these 
IDols are an extension of the human 
hand to better execute complex 
designs. Foryou, the programmer, 

Precision Software Tools keep com­
plications out of your programming while 
allowing you to produce intricate 
programs. 

See the complete collection of OSS 
Precision Sortware Tools!'· 
MAC/ 65, The fastest 6502 macro 

assembler/ editor pacleage on 
cartridge. _ . $99. 

BUG/ 65, A powerful debugger. On disk, 
with OS/A+ ... $35. 

C/ 65, The first native mode "small c" 
compiler for Atari and Apple<!l> 
computers. On disk .. _ $80. 

ACTION!, The fastest, small computer 
language ever. A feature-packed 
cartridge at only . , . $99. 

All products on disk include OS/A+ and 
also require 48 K. 

SEE YOUR WCAL DEALER! 
Call or write for informative brochures_ 

ATAII and APPLE 11. are 1Ddem:a.rb 0( AWl. IrK. and Appt 
Compul(S', Inc., respt'C1i\'dy. MAC/65. Bl,(;/6S. Cj6,. BASIC 
XL. OOjA' . and OOS PRECISION SOfTWARE 1001.5'" arc 
Ir.tdtmarb of 0.s.5. INC. ACTlON! is a lrademarlc or ActJllII 
ConIPUI~ Producu. 



Super Software in a SuperCartridge!

Expand usable memory by as much as 50% ONLY with the

OSS SuperCartridge™.

Pack up to 24,000 bytes of code into only 8K of your

valuable memory—Thanks to the proprietary memory

bank system of the OSS SuperCartridge™.

Only OSS can offer you these Precision Software Tools in the most

advanced cartridge available.

BASIC XL

BUY THE BEST and only complete

compatible enhancement of Atari BASIC!

BASIC XL makes programming easier for

both the beginner and experienced pro

grammers by adding dozens of powerful

features.

LEARN TO PROGRAM in only 30 days

with our FREE tutorial—the best yet for

ALL Atari® Home Computers.

BE MORE PRODUCTIVE by using

automatic line numbering and renum

bering, automatic string allocation,

intelligent file name recognition, and more.

RUN PROGRAMS FASTER with BASIC

XL's exclusive FAST mode. Two to four

times—or even more—faster than either

of Atari's BASICS.

WRITE BETTER PROGRAMS with string

arrays, structured programming controls,

an advanced PRINT USING, extensive

Player/Missile Graphics support, and much,

much more.

FIND OUT MORE than we can possibly

put in this ad by .calling or writing for a

complete catalog.

All OSS SuperCartridges are $99 each and

will work in any Atari computer with at

least 16K RAM. Disk or cassette highly
A A

recommended.

ATARI is a trademark of Atari. Inc. BASIC XL. DOS XL.

MAC/65 are trademarks of OSS. ACTION! is a trademark of

Action Computer Products.

ACTION!

PROGRAM WITH ACTION!—the newest

and fastest Precision Software Tool from

OSS. ACTION! is an amazingly complete,

consistent, and properly structured

language which combines features from C,

Pascal, Ada, and even BASIC.

WRITE THE FASTEST GAMES ever written

in a high-level language for 6502-based

computers. Speeds 100 to 200 times faster

than BASIC are standard in ACTION!

programs.

EDIT WITH EASE thanks to ACTIONI's

built-in screen editor which compares

favorably to even the best word

processors.

PRODUCE-MORE CODE faster and easier

using ACnON!'s program monitor and

built-in library of support routines.

GET A FOUR-IN-ONE DEAL unlike

anything ever offered. Editor, compiler,

monitor, and library all in an OSS

SuperCartridge.

SUPER BONUS

Use DOS XL with a SuperCartridge and

save an extra 5K of valuable RAM. Retail

value $30. Only $10 with purchase of any

two OSS SuperCartridges.

MAC/65

EXPERIENCE THE FASTEST 6502 macro

assembler ever produced. MAC/65 gives

you more than speed. It makes assembly

language programming easier and more

productive than you thought possible.

USE SOPHISTICATED MACROS to take

the drudge work out of assembly language.

Build macros libraries to make easy and

readable code.

EDIT, ASSEMBLE. AND DEBUG QUICKLY

because the program line editor, macro

assembler, and a very effective debugger

are always just a command away in this

OSS SuperCartridge.

COMPARE FEATURES. No other complete

6502 assembly language package offers all

of MAC/65's advantages. It even includes

support for the 65CO2 CMOS micro

processor at no extra charge.

ADDED BONUS: Buy MAC/65 and get a

65C02 microporcessor for less than $20.

Ask for details.

& OSS"
^^ Precision Software Tools

1173D S. Saratoga/Sunnyvale Road

San Jose, CA 95129 ■ (408) 446-3099

Super Software in a SuperCartridge! 
Expand usable memory by as much as 50% ONLY with the 

OSS SuperCartridge™. 

Pack up to 24,000 bytes of code into only 8K of your 
valuable memory-Thanks to the proprietary memory 

bank system of the OSS SuperCartridge'M. 

Only OSS can offer you these Precision Software Tools in the most 
advanced cartridge available. 

BASIC XL 
BUY THE BEST and only complete 
compatible enhancement of Atari BASIC! 
BASIC XL makes programming easier for 
both the beginner and experienced pro­
grammers by adding dozens of powerful 
features. 

LEARN TO PROGRAM in only 30 days 
with our FREE tutorial-the best yet for 
ALL Atari® Home Computers. 

BE MORE PRODUCTIVE by using 
automatic line numbering and renum­
bering, automatic string allocation, 
intelligent file name recognition, and more. 

RUN PROGRAMS FASTER. with BASIC 
XL's exclusive FAST mode. Two to four 
times- or even more- faster than either 
of Atari's BASICs. 

WRITE BETTER PROGRAMS with string 
arrays, stru'ctured programming controls, 
an advanced PRIm' USING, extensive 
Player/ Missile Graphics support, and much, 
much more. 

FIND our MORE than we can possibly 
put in thi' ad by ,calling or writing for a 
complete catalog. 

All OSS Super Cartridges are $99 each and 
will work in any Atari computer with at 
least 16K RAM. Disk or cassette highly 
recommended. 

ATARI is a U'2demart ci Atari, Inc.. BASIC Xl DOS XL. 
MAC/6S are Il'2demarb of OSS. ACTION! is a trademark of 
Acllon Computer Prodocu. 

ACTION! 
PROGRAM WITH ACTIONI -the newest 
and fastest Precision Software Tool from 
OSS. ACTIONI is an amazingly complete, 
consistent, and properly structured 
language which combines features from C, 
Pascal, Ada, and even BASIC. 

WRITE THE FASTESf GAMES ever written 
in a high-level language for 6502-hased 
computers. Speeds 100 to 200 times faster 
than BASIC are standard in ACTION I 
programs. 

EDIT WITH EASE thanks to ACTION!'s 
built-in screen editor which compares 
favorably to even the best ""rd 
processors. 

PRODUCE ·MORE CODE faster and easier 
using ACTION!'s program monitor and 
buUt-in library of support routines. 

GIIT A FOUR-IN-ONE DEAL unlike 
anything ever offered. Editor, compiler, 
monitor, and library aU in an OSS 
SuperCartridge. 

SUPER BONUS 
Use DOS XL with a SuperCartridge and 
save an extra 5K of valuable RAM. Retail 
value $30. Only $10 with purchase of any 
two OSS SuperCartridges. 

MAC/65 
EXPERIENCE THE FASTESf 6502 macro 
assembler ever produced. MAC/65 gives 
you more than speed. It makes assembly 
language programming easier and more 
productive than you thought possible. 

USE SOPHISTICATED MACROS to take 
the drudge work out of assembly language. 
Build macros libraries to make easy and 
readable code. 

EDIT, ASSEMBLE, AND DEBUG QUICKLY 
because the program line editor, macro . 
assembler, and a very effective debugger 
are always just a command away in this 
OSS SuperCartridge. 

COMPARE FEATURES. No other complete 
6502 assembly language package offers aU 
of MAC/65's ad\'lll1tages. It even includes 
support for the 65C02 CMOS micro­
processor at no extra charge. 

ADDED BONUS: Buy MAC/65 and get a 
65C02 microporcessor for less than $20. 
Ask for details. 

_ OSSTM 
"Precision Software Tools 

Il73D S. Saratoga/Sunnyvale Road 
San jose, CA 95129 . (408)446-3099 



5 50

560

570

5 30

59 0

6 00

610

6 20

6 30

640

650

6 60

670

680

6 70

700

710

720

730

740

750

760

770

7 80

790

800

810

820

830

840

850

860

870

880

890

900

910

920

9 30

940

950

960

710,26:POKE 7 1

) THEN 890

DDR-BEG+I-1,A(I>:NEXT I

ADDR=ADDR+6:IF ADDR<~FXN THEN 37

0

GOTO 710

N=0:Z=0

GET #1 , A: IF A=155 OR A=44 OR A=3

2 THEN 670

IF A<32 THEN N=-A:RETURN

IF AO126 THEN 630

GOSUB 690:IF 1=1 AND T=44 THEN N

=-1:? CHRS(126);:SOTO 690

GOTO 570

IF A<4S OR A>57 THEN 580

? CHRS(A+RF);:N=N*10+A-48

IF N>255 THEN ? CHR$(253);:A=126

:GOTQ 600

Z=Z+lsIF Z<3 THEN 580

IF 1 = 0 THEN ? CHR* (2531 .; : GOTO 57

0

? '■,";: RETURN

POKE 752, Is FOR 1 = 1 TO 3:? CHRS (3

0);:GET #6, T: IF TO44 AND T<>58

THEN ? CHR*(A);:NEXT I

POKE 752, 0:7 " ";CHR$ ( 126) ; :RETU

RN

GRAPHICS 0:POKE

26:POKE 709,2

IF MEDIfl=flSC<"T

rem m>*v--i:m

IF READ THEN 7 :? "Load File":?

IF DTYPEOA5CCF") THEN 10 4 0

? :7 "Enter AUTORUN.SYS for auto

matic use":? :? "Enter filename"

:INPUT T$

F*= T*:IF LEN<T$)>2 THEN IF T*< 1 ,

2) < >"D: " THEN F*= " D: " :F* ( 3)=T$

TRAP 870:CLOSE #2:OPEN #2,B-4*RE

AD,0,F*: ? : ? "Working. . . "

IF READ THEN FOR 1=1 TO 6:GET #2

,A:NEXT I:GOTO 820

PUT 4*2,255:PUT #2,255

H=INT(BEG/256):L=BEG-H*256:PUT #

2,L:PUT #2,H:H=INT(FIN/256):L=FI

N-H*256:PUT #2,L:PUT #2,H

GOSUB 970:IF PEEK(195>>1 THEN 87

0

IF STARTADR=0 OR READ THEN 850

PUT #2,224:PUT #2,2:PUT #2,225:P

UT #2,2:H=INT(STARTADR/256):L=ST

ARTADR-H*256:PUT #2,L:PUT #2, H

TRAP 32767:CL0SE #2:7 "Finished.

":IF READ THEN ? :? :LET READ=0:

GOTO 360

END

? "Error ";PEEK(195);" trying to

access":? F*:CLOSE #2:7 :GOTO 7

60-

IF READ THEN ? :? "Read Tape"

? :? :? "Insert, Rewind Tape.11:?

"Press PLAY ";sIF NOT READ THE

N ? "S< RECORD"

' :? "Press l:j=**H:TT when ready: ";

TRAP 960:CLOSE #2:OPEN #2,B-4*RE

AD,128,"C:":? :? "Working..."

GOSUB 970:IF PEEK(195)>1 THEN 96

0

CLOSE #2:TRAP 32767:? "Finished.

":7 :? :IF READ THEN LET READ=0:

GOTO 360

END

? :? "Error ";PEEK(195);" when r

eading/writing boot tape11:? :CLO

SE #2:GOTO 890

970 REM

980 X

990 I

I

1000

10 1 0

10 20

10 30

1040

10 50

1060

1070

1080

10 90

1 100

1 1 10

1 120

1 130

1 140

1 150

1 160

117 0

1 180

1190

1200

1210

1 220

1230

1240

1250

1260

12 70

1280

12 90

1300

1310

1320

1330

1340

1350

1360

1370

1380

1390

14 00

1410

Cio Load/save Fiiett2

reoi>=q for- write, RE(tD=i for

=32:REM File#2.$20

CC0M=834:ICBADR-B36:ICBLEN=940:

CSTAT=835

H=INT<ADR(BUFFER*)/256):L=ADR(B

UFFER*)-Ht256:P0KE ICBADRh-X,L:P

OKE ICBADR+X+1,H

L=FIN-BEG+1:H=INT(L/256):L=L-H*

256:POKE ICBLEN+X,L:POKE ICBLEN

+ X+1 , H

POKE ICCOM + X, 1 1-4*READ:A = USR£AD

R < C I 0 * ) , X )

POKE 195,PEEK(ICSTATI:RETURN

IF READ THEN 1100

? :? "Format Disk In Drive 1? (

Y / N) : " ;

GET # 1 . A: IF A :. >78 AND AO89 THE

N 1070

? CHR$iA):IF A=78 THEN 1100

? :? "Formatting...":XIO 254,#2

0,0, "D: "Format Complete":?

NR=INT(<FIN-BEG+127)/123):EUFFE

RS(FIN-BEG+2)=CHR*(0):IF READ T

HEN ? "Reading-..":GOTO 1120

? " Wri t i n g . . . "

FOR 1=1 TO NR:S=I

IF READ THEN GOSUB 1220:BUFFER*

( 1*128-127) =5ECTDRt: GOTO 1160

BECTOR*=BUFFER*(1*128-127)

GCSUB 1220

IF P E E K ( D S T A T S ) ■-. > 1 THEN 1200

NEXT I

IF NOT READ THEN END

? :? :LET READ=0:GOTO 360

? "Error on disk access.":? "Ma

y need formatting.":GOTO 1040

REM

REM

REM

REM

REM

REM

REM

Drive ONE

Pass buffer in SECTOR*

sector tt in variable S

READ=1 for read,

READ=0 far write

BASE=3*256

DUNIT=BASE+1:DC0MND=BASE+2:DSTA

TS=BASE+3

DEUFL0=BASE+4:DBUFHI=BASE+5

DBYTL0=BASE+B:DBYTHI=BASE+9

DAUX1=BASE+10:DAUX2=BASE+11

REM DIM DSKINV*(4)

DSKINV*="hLS":D3KINV*<4)=CHR*<2

28)

POKE DUNIT,1:A=ADR(SECTOR*):H=I

NT(A/256):L=A-256*H

POKE DBUFHI,H

POKE DBUFLOjL

POKE DC0MND,87-5*READ

POKE DAUX2, INT (S/256): POKE DAUX

1,S-PEEK(DAUX2)*256

A=USRfADR(DSKINV*))

RETURN (8

COMPUTE!

The Resource.
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DDR-BEG+I-l ,A(I ) , NEXT I 
550 ADDR=ADO R+6 : I F AODR ~ ~FIN THEN 37 

o 
56 12! GOTO 7112) 
5 70 N= 0 :Z= 0 
580 GET #l,A : IF A=155 OR A=44 OR A= 3 

2 THEN 670 
590 IF A( 32 THE N N=-A : RETURN 
600 IF A< > 126 THEN 630 
610 GoSUB 690 ,IF 1= 1 AND T= 44 THEN N 

= -1 : 7 C HR$(126) ;: GOT O 690 
6212' GOTO 570 
630 IF A< 49 OR A>S7 THEN 580 
640 ? CHR$(A+RF}; :N=Nl1 0+A- 4 8 
650 IF N >255 THEN ? CH R$(253l; : A= 1 26 

: GOTO 600 
660 Z=Z+l : I F Z<3 THEN 580 

670 IF Z=0 THEN? CHR$ (2 53J ; :GO TO 57 

" 680 ? ", " ;: RETURN 
690 POKE 752,1 : F OR 1=1 TO 3 : 7 CHR$(3 

0) ; :GET #6,T :I F T <> 44 AND T < >58 
THEN? CHRS(A); : NEXT 1 

70 0 POKE 752 , 0 : ? II " ; CHR$( 1 26); : RETU 
RN 

7 1 0 GRAPHICS 0 : POk E 7 1 0 , 2 6:POKE 7 1 2 , 
26 : POKE 7 11.' 9,2 

720 IF 1'1EDIA=ASC( "T " ) THEN 890 
730 REr1 • • :. ... ,:_ 
7 40 IF READ T HEN ? : 7 " Load F i le" : ? 
750 I F OT YP E < >ASC( " F") THEN 1040 
76121 ? : ? "E n ter AU TOR UN. SYS fo r auto 

matic u se" : ? : 7 "Enter filename" 
,I NPUT T$ 

770 F$ = T$ :I F LE N(T$»2 THEN IF T$ ( 1, 
2) < >"0 : II THEN F$="D: ":F $(3)=T$ 

7 80 TRAP 870 : CL OSE # 2 : QPEN # 2, 8 - 4*RE 
AD, 121 , F$:? : ? "W orking ... " 

790 IF READ THEN FOR 1 = 1 TO 6 , GET # 2 
, A:NE XT I :60TO 820 

81210 PUT #2,255:PUT # 2 , 255 
81 0 H=INT(BEG / 256}:L=BEG-H*256:PUT # 

2 ,L ,PU T # 2, H, H=INT(F IN /256 ),L=FI 
N- H*256:PUT # 2,L: PUT # 2, H 

820 GoSU B 9 70 ,I F P EE K ( 1 95» 1 THE N 87 
o 

830 IF STARTA DR=0 OR READ THEN 850 
84121 PUT #2,224:PUT #2,2:PUT # 2,225 : P 

UT # 2,2 :H=INT (S TARTADR /2 56):L=ST 
ARTADR-H*256:PUT #2,L:PUT # 2,H 

85121 TRA P 327 6 7: CLOSE #2: ? "Finished. 
",IF READ THEN 7 ,7 ,LET READ=0, 
GoTo 360 

860 END 
87121 ? "Error ";PEEK(195);" trying to 

access":? FS:CLOSE .2:? :60TO 7 
60. 

88121 REM _;111 ... _:):0114 
89121 IF READ THEN 7 : 7 "Re ad Tape" 
9 121121? :? : 7 "Insert , Rewind Tape. " : ? 

"Pre s s PLA Y '';:IF NOT READ THE 
N ? " & RECOR D" 

9 1121? : 7 "Press [;1'Il#*!!iji[!'II-::ll:::: wh en rea d y :"; 
920 TRAP 960 , CLO SE # 2 ,o PEN # 2 , 8-4 *RE 

AD,128 ," C:" : ? : 7 "Worki n g ... " 
93121 GOSUS 970 :IF PEEK(195»1 THEN 96 

o 
94 0 CLOSE #2:TRAP 32767:7 "Fi n ished . 

": ? : 7 :IF READ THEN LET READ =0 : 
GOTO 360 

9 5121 ENO 
96121 ? : 7 "E rr o r ";PEE K ( 195); " when r 

eading / writ i ng boot tape": ? : CLO 
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S E #2:GOTO 890 
970 REM IHIltM •• Jjf;ti¥,'g_#WI¥Ji'fP •. i.J¥J"gt.M 

.·)#I-"HlM.loI", J""'j - __ ·gl! ·l~a_i.t')iM" :;: 

= 
980 X=32 : REM File# 2,$2121 
99121 ICCO M=8 34 : ICB ADR=836 : I CB LEN=840 : 

I CS TAT=835 
1000 H= INT(AD R(BUFFER$)/256) , L= AD R( B 

UFFERS) - Ht256 : POKE ICBADR+X,L : P 
OKE ICBADR+ X+ 1,H 

1 0 1 0 L=FIN - BEG+1:H = INT( L/256):L=L- H* 
256 :PO KE ICBLEN+ X, L : POKE I CBLE N 
+X+1,H 

1020 POKE rCCOM+ X, 1 1 -4*READ : A=USR CAD 
R(CIO$), X) 

112130 POK E 1 95,PEEK( I CS TAT ) :R ETU RN 
1 0 4 (2) REM ... '3, ..... I·_It.li •• 

1 050 IF READ THE N 1 100 
1 0 6 0 7 : 7 "Fermat Disk In Dri v e 1 ? 

Y / N) : " ; 

1070 GET # 1, A:IF A< >78 AND A<> 8 9 THE 
N 1070 

1080 ? CHRS (A) :I F A=78 THEN 11 00 
1 0 9 0 ? : ? "For matting ... ": XIO 254, # 2 

, 0 , 0,"0 : " : ? " F ormat Complete" : ? 

11 00 NR=INT «FIN-BEG+127) 1 1 28) : BUFFE 
R$(FIN-BEG+2)=CHR$(0): IF READ T 
HEN 7 "Rea d ing ... " : GOTO 11 20 

111 0 ? "W r it i ng ... " 
1 1 20 FOR 1=1 TO NR:S=I 
11 30 IF READ THEN GOSUB 1220:BUFFER$ 

( I*1 28- 127)=SEC TOR$ : GOTO 1160 
114 0 SECTOR$=BUFFER$(I *1 28 - 1 27 ) 
11 50 GOSUe 1220 
11 60 IF P EE KCOSTATS ) <> l TH EN 1200 
1170 NEX T I 
118 0 IF NOT READ T HEN END 
119 0 ? : 7 :LET READ= 0 : GOTO 360 
1200? " Err or on disk access. ": ? "M a 

y need fo r ma tt i ng. " :GO TO 1 04121 
1 2 1 0 REM 
1 220 REM ... '#u: .. llr.·1ijij.-s:. ...... ..,.I.Joulli •• 1= 

1230 REM Drive ONE 
1240 REM Pass buffer i n SECT ORS 
1 2 50 RE M sec t or fl i n va r iab l e S 
1260 REM READ=1 for rea d, 
1270 REM READ=0 for write 
1280 BAS E=3*256 
1290 DUNIT=BASE+1:D COMND=BASE+ 2 : DSTA 

TS =BA S E+ 3 
1 30 0 DBUFLO=BA SE+4 :D BUFHI =B ASE+5 
1 3 1 0 DBYTLo=BASE+ 8 ,DB YTH I =BASE+9 
1 320 DAUX1=BA S E+1 0: DAUX 2= BA S E+11 
1 330 REM DIM DSK I NV$(4) 
1 3 4 0 DSKINV$="hL S ": OSK I NVS( 4 )=C HR $( 2 

28) 
1 350 P OKE DU NIT , I,A =A DR(SECToR$) , H= I 

NT ( A/256) :L= A-256* H 
1 360 PO KE DBUFHI,H 
1 370 PO KE DBUFLo , L 
1 3 80 POKE DCOMND ,87 - 5*READ 
1390 P OKE DAUX 2 ,INT (S/256) :PO KE OAUX 

l,S-P EE K(DAUX2 ) * 2 5 6 
1400 A=USR(ADR ( DS K INV$ » 
1410 RETURN © 

COMPUTE! 
The Resource. 



CodeWriter

Jeff and Marilyn Mitchell

"designed" their new program

themselves. CodeWriter wrote

all the computer code. The

Mitchells' dream is thriving on

fulfilling other people's wishes.

Their new home business needs

very special information fast:

■ ■ Which fantasies are still open?

What's our next completion date? Can we get a list of

all fantasies needing out of state travel?

They got it all—with no computer hassle.

And you can too, with CodeWriter. No

programming. No. 'computerese'. At home or at the

office, you create your own programs to handle any

information you want—at your fingertips; Payables,

receivables, inventory, credit cards, tax details, club

or church records—always organized your way.

You work with CodeWriter in plain English.

Simply 'draw' any screen layout, add any calculations

you'-d like done—or help messages you need—and

you're done. CodeWriter writes all the BASIC code.

"This is our first business, «
our first computer,

and our first program—

and we really did it

ourselves!"

In minutes you've got YOUR OWN PROGRAM on

YOUR OWN DISK. You don't need CodeWriter again

until you want a new program.

You can begin with Home

PileWrlter™ and expand to

more complete business systems

with full report and menu

design features.

You can get CodeWriter for

the Commodore 64®, Atari®,
Apple®. IBM PC®, Commodore

Business Machine®, Victor

9000®, and Kay Pro II®, computers. Prices range

from $69 to $249.

You think this much power can't come this easy?

There are thousands of CodeWriter systems in use all

over the world—80% are first

time computer owners.

CodeWriter writes solutions the

first time you try!

Hon^

FileWriter

i . h - ..i m—Daw

CodeWriter
-VideoConcepts

pA Dynatech Company 7847 N. Caldwell Ave. Niles, 111. 60648

tm Dynatech Microsoftware Inc. Toll-Free 1-800-621-4109 (in 111. 312-470-0700)

AVAILABLE AT

Your Home Entertainment Store
1BO STORES NATIONWIDE

C d W et P A Dynatech Company o e rI erTh! Dynatech Microsoftware Inc. 
7847 N. Caldwell Ave. Niles, III. 60648 

Toll-Free 1-800-621-4109 (in III. 312-470-0700) 



cOMMODORE
(more power than Appl* II at half th« pries)

$99 50*

COMPUTER AND SOFTWARE

CHRISTMAS SALE

170K DISK DRIVE S159.00

TRACTION FRICTION PRINTER S119.0I

( * with software savings applied)

COMMODORE 64 COMPUTER 599.50
You pay only S199.50 when you order the powerful

84K COMMODORE 65 COMPUTER! LESS the

value of the SPECIAL SOFTWARE COUPON we

pack with your computer that allows you to SAVE

OVER $100 off software sale prices!! With only

$100 of savings applied, your net computer cost is

$99.50!!

SOFTWARE BONUS PACK $29.95
When you buy the Commodore 64 Computer from

Protecto Enterprises you qualify to purchase ONE

SOFTWARE BONUS PACK for a special price of

$29.95!! Normal price is $49.95 {40 programs on

disk or 24 programs on 5 tapes).

170 DISK DRIVE $159.00
You pay only $259.00 when you order the 170K

Disk Drive! LESS the value of the SPECIAL SOFT

WARE COUPON we pack with your disk drive that

allows you to SAVE OVER $100 off software sale

prices!! With only $100 ol savings applied, your

net disk drive cost is $159.00.

TRACTION FRICTION PRINTER $119.00
You pay only $219.00 when you order the Corn-

star T/F deluxe line printer thai prints 8 1/2 x 11

full size, single sheet, roll or fan fold paper,

labels etc. 40, 66, 80, 132 columns. Impact dot

matrix, bi-directional, 80 CPS. LESS the value of
the SPECIAL SOFTWARE COUPON we pack

with your printer that allows you to SAVE OVER

$100 off software sale prices!! With only $100 of

savings applied your net printer cost is only

$119.00.

80 COLUMN BOARD $149.00

You pay only $149.00 for this 80 Column Board. In

cluded with this board is word processor pack,

electronic spread sheet and mail merge data base

on two tapes. List $249.00. Coupon Price $139.00

(Disk add $10.00).

80 COLUMN

WORD PROCESSING PACKAGE $79.00

SCRIPT 64 EXECUTIVE WORD PROCESSOR is

the finest available for the COMMODORE 64

Computer! THE ULTIMATE for PROFESSIONAL

wordprocessing application. DISPLAYS 80 COL

UMNS IN COLOR. Featuring simple operation,

powerful text editing with a customized 250

word dictionary, complete cursor and in

sert/delete key controls, line and paragraph In

sertion, automatic deletion, centering, margin

settings and output to all printers. Included is a

powerful MAIL MERGE When used with THE

COMPLETE DATA BASE PACKAGE. List $99.00.

Sale $79.00. Coupon Price $59.00. (Disk only).

WE

HAVE

THE

• BEST

O SERVICE

f
I
1
1

WE

HAVE

THE

LOWEST

PRICES

SPECIAL SOFTWARE COUPON

We pack a SPECIAL SOFTWARE COUPON!

with every COMMODORE 64 COMPUTER-

DISK DRIVE-PRINTER-MONITOR we sell!

This coupon allows you to SAVE OVERJ

$100 OFF SALE PRICES! S200-S300 sav

ings are possible!! (example)

PROFESSIONAL SOFTWARE

COMMODORE 64

NlFTM

Executive Word Processor

Complete Data Base

Electronic Spreadsheet

Accounting Pack

Total 5.2 Word Processor— Plus

Tap*

Dish

Total Texl 2.8 Word Processor—

Tape

Disk

Total Label 2 6

Disk

Quick Brown Fox Word

Processor

Programmers Reference

Guide

Programme's Helper

Basic Tutor

Typing Teacftaf

Sprite Designer

Medicinemen

Weather Warn

Music-Maker

EDU-Pack

3D Maze Craze

ProlessionalJoy Stick

Light Pen

Deluie Dusi Cover

(ana many other

Llat

199.00

189.00

S89.00

S69.00

S69.00

179 95

M4.9S

149.95

12495

129.95

$69 00

120.05

S69 0O

S29 95

*».»

116.95

SI 9.96

119.95

119.95

$2495

S24 95

12495

139 95

S 695

items)

Coupon

J59.00

146.00

£46.00

$32.00

$37.00

$42.00

S26 00

(26.00

S1200

S15.00

$40.00

$12.50

$1500

stsoo

$1000

$12.00

$1200

$12.00

$1300

$13.00

$12.00

12000

S 460

Write or call for

Sample SPECIAL SOFTWARE COUPON!

PROFESSIONAL BUSINESS SOFTWARE

EXECUTIVE QUALITY BY TIME WORKS!

The Cadillac of business programs

for Commodore 64 Computers

Item List 'SALE
Inventory Management $89.00 $69 00

Accounls Receivable $89.00 $69.00

Accounts Payable $89.00 $69 00
Payroll Management $89.00 $69.00

Cash Flow Management $89.00 $69.00
Sales Analysis $89.00 $69.00

General Ledger $S9.00 $69 00
('COUPON PRICE$59.00)

VIC-20
(a real computer at the price of a toy)

$77.00*

• 40-80 COLUMN BOARD S89.00

- VOICE SYNTHESIZER 559.00

* with Cassette and Gonek purchase)

VIC-20 COMPUTER $77.00
You gel the Commodore VIC-20 Computer for

only $77.00 when you buy at sale prices: The

Commodore Data Cassette for onfy $89.00 and

the Goriek Introduction to Basic program lor on

ly $19.95. TOTAL LIST PRICE $30295. SPECIAL

PACKAGE SALE PRICE $165.25.

40-80 COLUMN BOARD $89.00
A fanlaslic price breakthrough for VIC-20 owners

on this most wanled accessory!! "Now you can

get 40 or 80 Columns on your T.V. or Monitor

Screen." Plus we add a word processor with

mail merge, electronic spread sheet, time

manager and terminal emulator!! These PLUS

programs require 8K or 16K RAM memory. (Disk

add $10.00).

VOICE SYNTHESIZER $59.00
Votrax Based. Make your VIC-20 COMPUTER

TALK! Has lealures equivalenl to other models

cosling over $370.00. You can program an
unlimited number of words and sentences and

even adjust volume and pitch. You can make

adventure games thai talk! A must for enhanc

ing your programming creativity and pleasure.

60K MEMORY EXPANDER $59.00
Sixslol — Switch selectable — Reset button —

Ribbon cable. A must lo get the most out of

your VIC-20 Computer. Includes FREE $29.95
adventure game.

8K RAM CARTRIDGE $39.95
Increases programming power 2 1/2 times. Ex

pands total memory to 33K (33,000 bytes).

Memory block switches are on oulside of cover!
Includes FREE $16.95 game.

16K RAM CARTRIDGE $€9.00
Increases programming power 4 times. Expands

lotal memory to 41K (41,000 bytes). Memory

block switches are an outside cover! Includes

FREE $29.95 adventure game!!

12' GREEN SCREEN MONITOR $99.00

Excellent quality GREEN PHOSPHOROUS

VIDEO MONITOR with antiglare. 1920 characters

(80 characters x 24 rows). Save your TV! a must

lor 80 column word processors. PLUS $9.95 for

VIC 20 or Commodore 64 Cable.

12" AMBER SCREEN MONITOR $119.00

Premium quality AMBER VIDEO MONITOR With

antiglare, (80 characters x 24 rows), exceptional

ly clear screen, faster scanning, 1000 lines.

PLUS $9.95 for VIC 20 or Commodore 64 Cable,

• LOWEST PRICES • 15 DAY FREE TRIAL • 90 DAY FREE REPLACEMENT WARRANTY

• BEST SERVICE IN U.S.A.* ONE DAY EXPRESS MAIL • OVER 500 PROGRAMS • FREE CATALOGS

[Add $10.00 for shipping, handling and insurance. Illinois residents
I please add 6% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAII

| orders. WE DO NOT EXPORT TO OTHER COUNTRIES.

i Enclose Cashiers Chedt, Money Order or Personal Check. Allow 14 days

■ for delivery, 2 to 7 days for phone orders, 1 dav exoress mail! Canada

' orders must be In U.S. dollars. VISA — MASTER CARD - COD.

IB
EIMTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order

(WE LOVE OUR CUSTOMERS)

COMMODORE 64 
( __ or thon Apple n.t holl tho prtca) 

$99.50 * 
• • 170K DISK DRIVE 1159.00 

COMPUTER AND SOFTWARE 

CHRISTMAS SALE 

• • TRACTION FRICTION PRINTER 1118.DO 

WE 
HAVE 

THE 
BEST 

SERVICE 

WE 
HAVE 
THE 
LOWEST 
PRICES 

( * with software savings applied) 

COMMODORE 64 COMPUTER 599.50 
You pay only $199.50 when you order the powerful 
S4K COMMODORE 65 COMPUTER! lESS the 
value of the SPECIAL SOFTWARE COUPON we 
pack with your computer that allows you to SAVE 
OVER $100 all software sale prlcesl! With only 
$100 of savings applied, your net computer cost is 
599.50!! 

SOFTWARE BONUS PACK 529.95 
When you buy the Commodore 64 Computer from 
Proleclo Enterprizes you Qualify to purchase ONE 
SOFTWARE BONUS PACK for a special price 01 
$29.951! Normal price Is $.49.95 (40 programs on 
disk or 24 programs on 5 tapes). 

170 DISK DRIVE 5159.00 
You pay only $259.00 when you order the 170K 
Disk Drivel lESS the value of the SPECIAL SOFT· 
WARE COUPON we pack with your disk drive tha t 
allows you 10 SAVE OVER $100 011 software sale 
prices II With only $100 01 savings applied , your 
net disk drive cosl ls $159.00. 

TRACTION FRICTION PRINTER 5119.00 
You pay only $219.00 when you order the Com· 
star TfF deluxe line printer that prints 8 112 x 11 
lull size, single sheet, rlJII or Ian lold paper, 
labels etc. 40, 66, 80, In columns. Impact dot 
matrix, bi·dl rectlonal, 80 CPS. LESS the value of 
the SPECIAL SOFTW~RE COUPON we pack 
with your printer that allows you to SAVE OVER 
$100 off software sale prices!! With only $100 of 
savings applied your net printer cost is only 
$119.00. 

BO COLUMN BOARD 5149.00 
You pay only $149.00 for this 80 Column Board. ln· 
cluded with this board Is word processor pack, 
electron ic spread sheet and mail merge data base 
on two tapes. Ust $249.00. Coupon Price $139.00 
(Disk add $10.(0). 

BOCOLUMN 
WORD PROCESSING PACKAGE 579.00 

SCRIPT 64 EXECUTIVE WORD PROCESSOR is 
the Iinest available lor the COMMODORE 64 
Computer! THE ULTIMATE lor PROFESSIONAL 
wordprocesslng application. DISPLAYS 80 COL· 
UMNS IN COLOR. Featuring simple operation, 
powerful text editi ng with a customized 250 
word dictionary, complete cursor and In· 
sert/delete key controls, line and paragraph in· 
sertion, automatic deletion, centering, margin 
settings and ootput to all printers. Included is a 
powerful MAIL MERGE When used with THE 
COMPLETE DATA BASE PACKAGE. list $99.00. 
Sale $79.00. Coupon Price $59.00. (Disk only). 

SPECIAL SOFTWARE COUPON 

Wo pock. SPECIAL SOFTWARE COUPON 
wllh o.ory COMMODORE 64 COMPUTER· 
DISK DRIVE·PRINTER·MONITOR wo .011 1 
This coupon allows you to SAVE OVER 
5100 OFF SALE PRICESI 520().5300 .... 
Ings ere posalblell (example) 

PROFESSIONAL SOFTWARE 
COMMODORE 64 ...... LII' c ..... 

ElIeculiveWord Pfoce .. or $i9.00 .... 00 
Complltl Dill Be,. .... 00 ....00 
Eleclronlc SplNellheel .... 00 .... 00 
Accounling Peck 169.00 $32.00 
Totll ~.2 Word Plocessol-Plu s 

T ... .... 00 $37.00 
Ollk SN.~ S--t2.00 

Total Tul2.eWord ProcI .. ol-
T..,. ....... $26.00 
Ollk S--t9 .~ $26.00 

Totll Label 2.6 S24.95 SI2.00 
Disk $29.95 $15.00 

Quick Brown Fox Woro 
ProclSsor $69.00 $<0.00 

Pfogr,mmell Allilinee 
GulOe S20.05 $12.50 

Pfogr,mmer. He l~r .... 00 $29.95 
Bulc TulOt m ... $15.00 
Typing Teachel m ... SIS.00 
Sprite Deslo".r $16.~ $10.00 
Me<l lcinemen $ 19.~ $12.00 
Wiliher Willi $19.95 S1 2.OO 
MUJlc·Makef $HI.95 $12.00 
EOU·Pack S24.95 Sll.oo 
lD Mazl Crazl S2'.V5 $13.00 
Pfole .. looal Joy Sl ick $2'.V5 $12.00 
Light Pin $39 ... $20.00 
Delu.e Ousl Cover S 8.95 $ • . 60 

PROFESSIONAL BUSINESS SOFTWARE 
EXECUTIVE QUALITY BY TIME WORKS! 

The Cadillac of business programs 
for Commodore 64 Com puters 

Item 
Inventory Managemen l 
Accounts Receivable 
Accounls Payable 
PayrOll Management 
Cash Flow Management 
Sales Analysis 
General Ledger 
(·COUPON PRICE S59.00) 

lis t ·SALE 
$89.00 $69.00 
$89.00 $69.00 
$89.00 $69.DO 
$89.00 $69.00 
$89.00 $69.00 
$89.00 $69.00 
$89.00 $69.00 

VIC·20 
la ,.al computer at the prtce of a toy) 

• 40-80 COLUMN BOARD u8,DO 

• VOICE SYNTHESIZER 158.DO 

• with Casselle and Gortek purchase) 

VIC·20 COMPUTER 577.00 • 
You get the Commodore VIC-2O Computer for 
only $77.00 when you buy at sale prices: The 
Commodore Data Cassette lor onl\' $69.00 and 
the Gortek Introduction to Basic program for on· 
Iy $19.95. TOTAL LIST PRICE $302.95. SPECIAL 
PACKAGE SALE PRICE $165.25. 

40·BO COLUMN BOARD $B9.00 
A fantas tic price breakthrough for VIC·2O owners 
on this most wanted accessory!! " Now you can 
get 40 or 80 Columns on your T.V. or Monllor 
Screen." Plus we add a word processor with 
mail merge. electronic spread sheet, time 
manager and terminal emulator!! These PLUS 
programs reQuire 8K or 16K RAM memory. (Disk 
add S 1 0.00). 

VOICE SYNTHESIZER 559.00 
Votrax Based. Make your VIC·2O COMPUTER 
TALK ! Has features eQuivalent to other models 
cos ling over $370.00. You can program an 
unlimited number 01 words and sentences and 
even adjust volume and pitch. You can make 
adventure games thai talk ! A must for enhanc· 
ing your programming creativity and pleasure. 

BOK MEMORY EXPANDER 559.00 
Six slot - Switch selectable - Resel bullon -
Ribbon cable. A must to get the most Oul of 
you r VIC·2O Computer. Includes FREE $29.95 
;adventure game. 

8K RAM CARTRI DGE 539.95 
Increases programming power 2 112 times. Ex· 
pands total memory to 33K (33.000 bytes). 
Memory block switches artl on outside of cover! 
Includes FREE $16.95 game. 

16K RAM CARTRIDGE $09.00 
Increases programming p?wer 4 times. Expands 
total memory to 41 K (41 .000 bytes). Memory 
block switches are an outside cover! Includes 
FREE $29.95 aljventure game! ! 

12' GREEN SCREEN MONITOR $99.00 
Excellent Quality GREEN PHOSPHOROUS 
VIDEO MONITOR with antiglare, 1920 characters 
(80 characters II 24 rows). Save your TV! a must 
for 80 column word processors. PLUS $9.95 for 
VIC 20 or Commodore 64 Cable. 

12' AMBER SCREEN MONITOR 5119.00 
Premium QlIallty AMBER VIDEO MONITOR With 
antiglare. (80 characters II 24 rows). exceptional. 
Iy clear scteen. faster scanning , 1000 lines. 
PLUS $9.95 lor VIC 20 or Commodore 64 Gable . 

• LOWEST PRICES' 15 DAY FREE TRIAL' 90 DAY FREE REPLACEMENT WARRANTY 
• BEST SERVICE IN U.S.A. ' ONE DAY EXPRESS MAIL· OVER 500 PROGRAMS' FREE CATALOGS 

-----------------------------I Add $10.00 for shipping, handl ing and insurance. illinOis residents 
I please add 6% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAII 
I orders. WE 00 NOT EXPORT TO OTHER COUNTRIES. 
I Enclose cashiers Check, Money Order or Personal Check. Allow 14 days 
I for delivery, 2 to 7 days lor phone orders, 1 day exoress mall! Canada 
I orders must be In U.S. dollars. VISA - MASTER CARD - C.O.D. -----------------------------

PROTECTO 
ENTERPRIZES IWE LOVE OUR CUSTOMERS) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382·5244 to order 



COMPLETE WORD PROCESSING SYSTEM
(Everything you need for word processing — LIST PRICE $1800.00)

SALE S99500

COMPLETE SMALL BUSINESS SYSTEM
(Everything you need to computerize your business — LIST PRICE $2200.00)

SALE $119500
LOOK AT WHAT YOU GET WITH EACH SYSTEM
PACKAGE!!!

The powerful 84K Commodore 64 Computer!

(More features than Apple II)

170K Commodore 64 Disk Drive!

Box of 10 "Loran" Disks!

Gemini 10X Starmicronics 10" Carriage Deluxe.120CPS,

Dot Bit Addressable Tractor-Friction Printer!

Deluxe Cardco Printer Interface!

Box of Printer Paper!

Your choice of 12" Green Screen or Amber Screen Monitor!

BUSINESS
SYSTEMS.
FixCommodore 64
Computers

The S995 complete word processing system includes: "Script-64 Executive Word Processor Program, 80

columns in color, 20,000 word customizable dictionary, powerful mail merge" — List Price $130)

The S1195 complete small business system includes: "General Ledger, Accounts Payable and Check Writing,

Accounts Receivable, Payroll, Inventory, Database Manager" — List Price $595)

15 DAY FREE TRIAL We give you 15 days to try out these SUPER SYSTEM PACKAGES!! If it doesn't meet

your expectations, just send it back to us prepaid and we will refund your purchase price!!

90 DAY IMMEDIATE REPLACEMENT WARRANTY If any of the SUPER SYSTEM PACKAGE equipment or

programs fail due to faulty workmanship or material we will replace it IMMEDIATELY at no charge!

Add $50.00 for shipping and handling!!

IiLOWEST PRICES • 15 DAY FREE TRIAL • 90 DAY FREE REPLACEMENT WARRANTY J
• BEST SERVICE IN U.S.A. • ONE DAY EXPRESS MAIL • OVER 500 PROGRAMS • FREE CATALOGS I

WE DO NOT EXPORT TO OTHER COUNTRIES EXCEPT

CANADA.

Enclose Cashiers Check, Money Order or Personal Check. Allow

14 days for delivery, 2 to 7 days for phone orders, 1 day express

mail! Canada orders must be in U.S. dollars. We accept Visa

and MasterCard. We ship COD.

|WE LOVE OUR CUSTOMERS!ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order

COMPLETE WORD PROCESSING SYSTEM 
(Everything you need for word processing - LIST PRICE '1800.00) 

SALE 899500 

COMPLETE SMALL BUSINESS SYSTEM 
(Everything you need to computerize your business - LIST PRICE '2200.00) 

SALE 

LOOK AT WHAT YOU GET WITH EACH SYSTEM 
PACKAGE!!! 

• The powerful 84K Commodore 64 Computer! 
(More features than Apple II) 

• 170K Commodore 64 Disk Drive! 
• Box of 10 " Loran" Disks! 
• Gemini 10X Starmicronics 10" Carriage Deluxe,120CPS, 

Dot Bit Addressable Tractor·Friction Printer! 
• Delu xe Cardco Printer Interface! 
• Box of Printer Paper! 
• Your choi ce of 12" Green Screen or Amber Screen Monitor! 

The '995 complete word processing system includes: " Script·64 Executive Word Processor Program, 80 
columns in color, 20,000 word customizable dict ionary, powerful mail merge" - List Price $130) 

The '1195 complete small business system includes: " General Ledger, Accounts Payable and Check Writing , 
Accounts Receivable, Payroll , Inventory, Database Manager" - List Price $595) 

15 DAY FREE TRIAL We give you 15 days to try out these SUPER SYSTEM PACKAGES! ! If it doesn't meet 
your expectations, just send it back to us prepaid and we will refund your purchase price!! 

90 DAY IMMEDIATE REPLACEMENT WARRANTY If any of the SUPER SYSTEM PACKAGE equipment or 
programs fail due to faulty workmanship or material we will replace it IMMEDIATELY at no charge! 

Add $50.00 for shipping and handling!! 

• LOWEST PRICES. 15 DAY FREETRIAL. 90 DAY FREE REPLACEMENT WARRANTY 
• BEST SERVICE IN U.S.A.· ONE DAY EXPRESS MAIL. OVER 500 PROGRAMS' FREE CATALOGS 

WE DO NOT EXPORT TO OTHER COUNTRIES EXCEPT 
CANADA. 

Enclose Cashiers Check, Money Order or Personal Check. Al low 
14 days fo r del ivery , 2 to 7 days for phone orders, 1 day express 
mail! Canada orders must be in U.S. dollars. We accep t Visa 
and MasterCard. We ship C.O.O. 

PROTECTO 
E N T E R P R I Z E 5 ,WE LOVE OUR CUSTOMERS, 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382·5244 to order 



List And Scroll
For The VIC And 64

Tom Forsyfhe

This utility program — an excellent tool for debugging

BASIC programs — separates a BASIC listing into

single statements, and sets off FOR-NEXT loops and

IF-THEN statements for readability. You can also scroll

in either direction to scan the listing.

Are you tired of typing LIST or trying to read

BASIC statements that are lumped together on

the same line? This machine language program

allows listing and scrolling of BASIC statements,

It prints each statement on a separate line and

provides indents during FOR-NEXT loops and

after IF-THEN statements, making your BASIC

listing more readable.

For example, a normal screen listing looks

like this on a VIC:

10 A = 10:FORJ = 1TO4:FORI

= 0TO10:PRINTI;:PRINTA*

B:NEXTI:PRINT"PASS "}"

OK":B =A + B:NEXTJ:IFJ = AT

HENA = B:GOTO5:END

With "List And Scroll' it would look like this:

10

A = 10:

FORJ = 1TO4:

FORI=0TO10:

PRINTI;:

PRINTA*B:

NEXTI:

PRINT'TASS "J"OK":

B = A + B:

NEXTJ:

IFJ = ATHENA= B:

GOTO5:

END

Simple Operation

Operation is easier and faster than the normal

LIST; just type a period (.) followed by an optional

line number. Without the line number, the listing

will begin with the first line of your BASIC pro

gram. To scroll forward or backward through the

listing, use the cursor up or down keys. Pressing

the RETURN key or scrolling past either end of

the BASIC program will automatically return con

trol to BASIC. You'll know this by the presence of

a flashing cursor.

After typing in Program 1 (VIC version) or

Program 2 (64 version), be sure to SAVE it to tape

or disk. Then you must do one of the following:

Type SYS 6769 or type in, SAVE, and RUN Pro

gram 3. The first option is fine if the BASIC pro

gram you'd like to examine with List And Scroll is

not more than 2K (2673 bytes) for the VIC, or 4K

(4021 bytes) for the 64. However, you must use

Program 3 if your BASIC program exceeds the

limits mentioned above.

If you SYS 6769 and your BASIC program is

too long, it will write over List And Scroll and

render it useless. So, if in doubt, use Program 3.

After you type RUN, there will be a short wait

and then you'll see a command to SYS to a

specified address. Program 3 moves the program

to a safe location at the top of memory. VIC users

should remove the Super Expander cartridge be

fore using Program 3.

Program 1: List And Scroll (VIC Version)

10 1=6768

20 READ A:IF A=256 THEN 40

30 POKE I,A:CK=CK+AiI=I+l:GOTO 20

40 IFCK<>51983THENPRINT"{CLR}ERROR IN DAT
A STATEMENTS":END

50 END

6768 DATA 1,113,26,173,113,26,133

6776 DATA 55,133,51,173,114,26,133

6784 DATA 56,133,52,234,234,234,169

6792 DATA 76,133,124,173,147,26,133

230 COMPUTE! December 1983

List And Scroll 
For The VIC And 64 

Tom Forsythe 

This IItility program - nil excellent tool for debugging 
BASIC programs - separates a BASIC listing into 
single statements, and sets off FOR-NEXT loops and 
IF-THEN statements for readability . You Cnll also scroll 
in either direction to scan the listing. 

Are you tired of typing LIST or trying to read 
BASIC statements that are lumped together on 
the same line? This machine language program 
allows listing and scrolling of BASIC statements. 
It prints each statement on a separate line and 
provides indents during FOR-NEXT loops and 
after IF-THEN statements, making your BASIC 
listing more readable. 

For example, a normal screen listing looks 
like this on a VIC: 

10 A; 10:FOR) ; lT04:FORI 
; OT010:PRINT!;:PRINTA' 
B:NEXTI:PRINT"PASS "J" 
OK" :B;A + B:NEXT):IF); AT 
HENA; B:GOTOS:END 

With " List And Scroll ' it would look like this: 

10 
A;10: 
FOR);lT04: 

FORI ;OT010: 
PRINT!;: 
PRINTA' B: 
NEXT!: 

PRINT"PASS "J"OK" : 
B;A+B: 
NEXT): 

IF); ATHENA; B: 
GOTOS: 
END 

Simple Operation 
Opera tion is easier and faster than the normal 
LIST; just type a period (.) followed by an optional 
230 COMPUTEI Oecember1983 

line number. Without the line number, the listing 
will begin with the first line of your BASIC pro­
gram. To scroll forward or backward through the 
listing, use the cursor up or down keys. Pressing 
the RETURN key or scrolling past either end of 
the BASIC program will automatically return con­
trol to BASIC. You'll know this by the presence of 
a flashing cursor. 

After typing in Program 1 (VIC version) or 
Program 2 (64 version), be sure to SA VE it to tape 
or disk. Then you must do one of the following: 
Type SYS 6769 or type in, SAVE, and RUN Pro­
gram 3. The first option is fine if the BASIC pro­
gram you'd like to examine with List And Scroll is 
not more than 2K (2673 bytes) for the VIC, or 4K 
(4021 bytes) for the 64. However, you must use 
Program 3 if your BASIC program exceeds the 
limits men tioned above. 

If you SYS 6769 and your BASIC program is 
too long, it will write over Li st And Scroll and 
render it useless. So, if in doubt, use Program 3. 
After you type RU , there will be a short wait 
and then you'll see a command to SYS to a 
specified address. Program 3 moves the program 
to a safe location at the top of memory. VIC users 
should remove the Super Expander ca rtridge be­
fore using Program 3. 

Program 1: List And Scroll (VIC Version) 

HI 1;6768 
2e READ A:IF A;256 THEN 4e 
3e POKE I,A:CK;CK+A:I;I+1:GOTO 2e 
4e IFCK<>51983THENPRINT"(CLR]ERROR IN DAT 

A STATEMENTS":END 
5e END 
6768 DATA 1,113,26,173,113,26,133 
6776 DATA 55,133,51,173,114,26,133 
6784 DATA 56,133,52,234,234,234,169 
6792 DATA 76,133,124,173,147,26,133 



FEATURING PROGRAMS
FOR THE VIC-20 AND
THE COMMODORE 64.

(BOUNTY HUNTER $19.95

An adventure in the Old West. Journey back with

us into the days of Jessie James and Billy the Kid

where the only form of justice was a loaded

revolver and a hangman's noose. In this full-length

text adventure, you play the role of Bounty Hunter,

battling against ruthless outlaws, hostile Indians,

wild animals and the elements of the wilderness

with only your wits and your six gun. Average

solving time; 20-30 hours. If you love adventures,

this one is a real treat

Available for COMMODORE 64 and the VIC-20

{with 8K or 16K expander). Available on TAPE or

DISK Played with JOYSTICK.

r KONGO KONG $19.95

Climb ladders, avoid the barrels the crazy ape is

rolling at you, and rescue the damsel. Commodore

64 version features 4 different screens!

Available for COMMODORE 64 and VIC-20.

Available on TAPE or DISK. Played with JOY

STICK.

f GRAVE ROBBERS $14.95 ;

Introducing the first GRAPHIC ADVENTURE

ever available for the VIC-20 or COMMODORE 64!

With realistic audio-visual effects, you explore an

old deserted graveyard and actually see the perils

that lie beyond.

Available for COMMODORE 64 and VIC-20.

Available on TAPE or DISK Played with KEY

BOARD.

CHOMPER MAN $19.95 J

Don't let the bullies catch you as you gobble the

goodies! This program has 8 screens and stiil fits in

the standard memory.

Available for COMMODORE 64 and VIC-20.

Available on TAPE or DISK Played with JOY

STICK or KEYBOARD.

Victory
Software

WOULD LIKE TO WISH OURCUSTOMERS
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AND THANK THEM FOR THEIR

PATRONAGE THROUGHOUT THE YEAR.

THE - EARTH • WARRIOR - SERIES

f METAMORPHOSIS

You stumbled into the nest of the Cygiorx and

find yourself fighting off robot tanks guarding

the Cygiorx eggs. You think you have everything

under control and then the eggs start hatching.

Available for COMMODORE 64 and VIC-20.

Available on TAPE or DISK Played with JOY

STICK

CREATOR'S REVENGE $19.95 )

The creator assembled a massive army of robots and insects to take

revenge on the earth. Destroy insects, get treasures, and get the neutron

bomb deactivator. Battle robots and destroy the neutron bomb before it

annihilates your city. Miss and you must face the mutants. Features 4

different screens.

Available for COMMODORE 64. Available on TAPE or DISK Played

with JOYSTICK

LABYRINTH OF THE CREATOR $19.95j

Journey into the most complex and dangerous

fortress ever built by the creator. You will en

counter deadly robots, skulls, lakes, avalanches,

false creators, and a creature who roams 256

rooms relentlessly pursuing you.

Available for COMMODORE 64. Available on

TAPE or DISK Played with JOYSTICK

ILLUSTRATIONS: ELIZABETH HAUCK

Check your LOCAL DEALER or order directly.

ORDERING: We accept personal checks, money orders, VISA, and MasterCard.

Charge orders please include number and expiration date.

OVERSEAS ORDER: Please use charge, or have check payable through a U.S.

bank

CANADIAN CUSTOMERS: if you wish to write a check drawn through a

Canadian bank, please multiply the total order by 1.25 for proper conversion.

Add $1.50 postage and handling per order PA residents please add 6% sales lax.

VICTORY SOFTWARE INC.

7 Valley Brook Road

Paoli, Pennsylvania 19301

(215) 296-3787

PROGRAMS 
VIC-20 AND 

THE COMMODORE 64. 
BOUNTY HUNTER $19.95 
An adventu re in the Old West. Journe y back with 
us into the d ays of Jessie Ja mes and Billy the Kid 
where the only form of justice was a loaded 
revolver and a hangman's noose. In this full-length 
text adventure, yo u play the role afBount), Hunter, 
batt ling against ruthless outlaws. hostile Indians, 
wild animals and th e e lements of the wilde rness 
with only your wits and your six gun . Average 
solving time: 20-30 hours. If you love adventures, 
this one is a real treat. 
Available for COMMODORE 64 and the VIC-20 
(with 8K or 16K expander) , Available on TAPE or 
DISK Played with JOYSTICK 

KONGO KONG $19.95 
Climb ladde rs. avoid the ba rre ls the cra zy ape is 
rolli ng at you, and rescue the damsel. Commodore 
64 ve rsion features 4 diffe rent screens! 
Available for COMMODORE 64 and VIC-20. 
Available on TAPE or DISK Played with JOY­
STICK 

GRAVE ROBBERS $14.95 
Introducing the first GRAPH IC ADVENTURE 
eve r available for the VIC·20 or COMMODORE 64! 
With realistic audi o--visual effects, you ex plore an 
old dese rted graveya rd and actually see the pe ril s 
that lie beyond. 
Ava iiable fo r COMMODORE 64 and VIC-20. 
Availa ble on TAPE or DISK Played with KJ:Y­
BOARD. 

Don' t let the bullies catch yo u as you gobble 
goodies! This program has 8 screens and still fits in 
th e standard memory. 
Available fo r COMMODORE 64 and VIC·20. 
Available on TAPE or DISK Played with JOY­
STICK or KEYBOARD. 

S
VICTORY 
OFTWARE 

WOULD LIKE TO WISH OUR CUSTOMERS 

H ·A·P·P . y 
HOLIDA Y S 

AND THANK THEM FOR THEIR 
PATRONAGE THROUGHOUT THE YEAR 

THE • EARTH • WARRIOR • SERIES 

You stumbl ed into the nest of the Cyglo rx and 
find yo urself fighting off robot tanks gua rding 
the Cyglorx eggs. You think you have everything 
under control and then the eggs start hatching. 
Availab le fo r COMMODORE 64 and VIC-20. 
Availab le on TAPE or DISK Played with JOY· 
STICK 

The creat or assembled a massive army of robots and insects to take 
revenge on the ea rth. Destroy insects, get treasures, and get the neutron 
bomb deactiva tor. Battle robots and d estroy th e neut ron bomb before it 
annihilates your city. Miss and you must face the mutants. Features 4 
d ifferent sc reens. 
Available fo r COMMODORE 64. Available o n TAPE or DISK Played 
\vith JOYSTICK 

Journ ey into the most com plex and dangerous 
fortress ever built by the creator. You will en­
counter d ead ly robots, skulls, lakes, ava lanches, 
false creato rs, and a creature who roams 256 
rooms relentl essly p ursui ng you. 
Avai lable for COMMODORE 64. Available on 
TAPE or DISK Played with JOYSTICK 

) ILLUSTRATIONS: El.IZABETli HAUCK 

Check you r LOCAL DEALER or order directly. 
ORDERING: We accept personal checks, monC'y ordC'rs, VISA. and MasterCard. 
Charge orders please include number and expira tion date. 
OVERSEAS O RDER: Pl ease use charge. or have check payable through a U.s. 
ban k.. 
CANADIAN CUSTOMERS: If you wish to write a check d ra wn through a 
Ca nadian bank. please multipl y the total order by 1.25 fo r propN conversion. 
Add S 1.50 postage and handling per order. PA residen ts please add 6% s,lles tax. 

VICTORY SOFfWARE INC. 
7 Va lley Brook Road 

Paoli, Pennsylvania 19301 
(215) 296-3787 



Fast, Fast

Relief From Expensive
Software Blahs.

COMMODORE 64
Lisi Price But for You!

HESWARE

Coco (CT) $45 $29

Maze Master (CT) $35 $23

Turtle Tutor (CT) $40 $26

Turtle Trainer (CT) $40 $26

Paintbrush (CT) $30 $19

Home Manager (D) $50 $33

Time & Money Manager (D) .. $70 $45

Hesman 64 (CT) $40 $26

Gridrunner (CT) $40 $26

64 Forth (CT) $60 $39

Turtle Graphics II (CT) $60 $40

Multiplan (D) $100 $79

Omnicalc (D) $50 $37

Bengi (D&C) $45 $28

Attack Mutant Camel (CT) ... S30 $19

SEGA

Congo Bongo (CT)

Buck Rogers (CT) .

Star Trek (CT) ...
$40 $25

SYNAPSE

Protector (D&C)

Shamus(D&C)

Sentinel (D&C)

MorgoMD&C)

Drelbs{D&C)

Fort Apocalypse (D&C)

Pharoah's Curse (D&C)

Protector II (D&C) ....

Blue Max (D&C)

Survivor (D&C)

Shamus II (D&C)

INFOCOM

Planet Fall (D)

Witness (D) ..

Enchanter (D)

Infidel (D) ....

$35 $22

$50 $33

SPINNAKER

Alphabet Zoo (CT) S35

Cosmic Life (CT) S35

Delta Drawing (CT) $40

Delta Music (CT) $40

Facemaker (CT) S35

Fraction Fever (CT) $35

Kids on Keys (CT) $35

Kindercomp (CT) $30

Story Machine (CT) $40

Up For Grabs (CT) $40

BRODERBUND

Choplifter (CT) $45

Seafox(CT) $40

Serpentine (CT) $40

David Midnight Magic (D) S35

Bank St. Writer (D) $70

Lode Runner (D) $35

Spare Change (D) $35

Drol(D) $35

CREATIVE

Astroblitz (CT)

Save New York (CT)

Pipes (CT)

Spitball(CT)

$23

$23

$26

$26

$23

$23

$23

$19

$26

$26

$29

$26

$26

$23

$45

$23

$23

S23

$35 $22

COMMODORE 64 Cont'd.

EPYX

Jumpman D&C $40 $25

Temple of Apshai (D&C) $40 $25

Upper Reaches Apshai (D&C) $20 $13

Curse of Ra (D&C) $20 $13

Starfire & Fire One (D&C) ... $40 $29

Jumpman Junior (CT) $40 $29

Lunar Outpost (D&C) $40 $25

Dragonriders of Pern (D&C) .. $40 $25

Gateway to Apshai (C&D) ...$40 $25
Pitstop (C&D) $40 $25

Crush, Crumble, Chomp(C&D)$30 $19

Fun With Art (CT) $40 $27

Fun With Music (CT) $40 $27

Facts (D&C) $30 $19

"$u<ph-A-Deal!
$oftware."

903 S. Rural Rd. BI02

Tempe, AZ 85281

TO ORDER FAST, FAST
CALL TOLL FREE:

1-800-431-8697
For Information Only Call (602) 968-9128

We sell mail order only!

Dealer Inquiries Invited

COMMODORE 64 Confd.

And Incredible Savings On:

Data 20 Word Manager (C) Just $27

Data 20 Business Manager (D) $89

Timeworks Data Manager (D&C) $17

Timeworks Money Manager (D&C) $17

Timeworks Programmer Kit (D&C) $17

Continental Home Accountant (D) $49

Lightning Mastertype (D) $27

Sirius Wayout (D) $27

Sirius Gruds in Space (D) $23

Sublogic Pinball (C) $20

Acess Neutral Zone (D&C) $23

Practical (D&C) $35

Programmable Spreadsheet $55

Datamost Kids & The 64 (book) $14

Commodore 64 Rel. Guide (book) $17

Access Beachead (D&C) $23

Datasoft Pooyan (D&C) $19

Datasoft Zaxxon (D&C) $25

Datamost Swashbuckler (D) $25

Datamost Aztec (D) $25

Sierra OnLine Threshhold (CT) $27

Timeworks Programmer Kit II (D&C) $17

COMMODORE VIC 20
List Price But For You!

HESWARE

Robot Panic (CT) $20 $13

Slime (CT) $20 $13

Predator (CT) $20 $13

Coco II (C&D) $20 $14

Lazer Zone (CT} $30 $19

Necromancer (CT) $30 $19

Pharoah's Curse (CT) $30 $19

Attack Mutant Camel (CT) ... $30 $19

Kindercomp (CT) $40 $26

Facemaker (CT) $40 $26

Story Machine (CT) $40 $26

SEGA

Congo Bongo (CT)

Buck Rogers (CT) $40 $25
Star Trek (CT)

BRODERBUND

A.E-(CT)

Seafox (CT)

Mastertype (CT) $40 $24
Lode Runner (CT)

EPYX

Temple of Apshai (C&D) $40 $24

Sword of Fargoal (C) $30 $19

WIZWARE

Electronic Party (C)

Square Pegs (C)

Turtle Tracks (C) $30 $19
Your Vic 20 (C)

SIERRA ON LINE

Lunar Leeper (CT)

Crossfire (CT)

Threshhold (CT) $30 $18
Cannonball Blitz (CT)

CREATIVE

Choplifter (CT) $30

Home Office (C) $30

Home Office (D) $35

$19

$19

$22

ORDERING & TERMS Send cashier check, money order; personal, company checks allow 3 weeks bank clearance. VISA'MasterCard accepted. Provide phone number with order. SHIPPING:

Software add S3.00; Hardware add S3.00 or 3% whichever is greater. Arizona residents add 6% sales tax. Returns musl have authorization number (call 603-968-9128) (or aulhonzation number). AH
relumed merchandise subject to restocking lee and must come with all original packaging. No returns allowed after 30 days from shipping date. Prices are for cash; VISA and MaslerCard add 3%

Prices subject to change without notice. All products subject to availability from manufacturers and/or suppliers. (C) = Tape (D) = Disk (CT) - Cartridge

Fast, Fast 
Relief From Expensive 

Software Blahs. 
COMMODORE 64 

List Price But for You! 
HESWARE 

Coco ICT) ... $45 $29 
Maze Master (eT) ... $35 $23 
Turtle Tutor (eT) ... $40 $26 
Turlle Trainer (eT) ... $40 $26 
Paintbrush (eT) ... $30 $19 
Home Manager (0) . . . . .. $50 $33 
Time & Money Manager (0) .. $70 $45 
Hesman 64 (eT) ............ $40 $26 
Gridrunner (eT) ............ $40 $26 
64 Fonh (CT) .............. S60 $39 
Turtle Graphics II (eT) ...... S60 $40 
Multiplan (D) .............. 5100 $79 
Omnicak (0) .. . ..... $SO $37 
Bengi (D&C) .. $45 $28 
Attack Mutant Camel (eT) ... $30 $ 19 

SEGA 
Congo Bongo (eT) 
Buck Roge<s ICT) . . .. . . $40 $25 
Slar Trek <en ......... . 
SYNAPSE 
Protector (D&C) ... 
Shamus (D&e) .....•.. .. 
Sentinel (D&C ) . ... 
Morgol (D&C) .. 
Drelbs (D&C) .. 
ForI Apocalypse (D&C) . 
Pharooh's Curse (D&C) ... $35 
Protector II (D&C) ........ . . 
Blue Max (D&e) .... . ...... . 
Survivor(D&C) ........... . 
Shamus II (D&C) 

INFOCOM 
Planet Fall (D) 
Witness (D) 
Enchanter (D) 
Infidel (D) 

SPINNAKER 
Alphabet Zoo (eT) 
Cosmic life (CT) 
Delta Drawing (CT) 
Della MusK: (CT) .. 
Facemaker (eT) ... 
Frac tion Fever (CT) 
Kids on Keys (CT) 
Kindercomp (CT) 
Story Machine (CT) 
Up For Grabs (CT) 

BRODERBUND 

$50 

.. $35 
.. S35 

......... $40 
. .. $40 
. .. $35 
... $35 

.... $35 

.... $30 
... $40 

.... $40 

Choplifter(CT) ............. $45 
Seafox (CT) . .. ......... S40 
Serpentine (CT) ..... $40 
David Midnight Magic (D) .... $35 
Bank St . Writer (D) ...... $70 
Lode Runner (D) .... . ..... $35 
Spare Change (D) ........ ... $35 
Orol (0) ........ .. . .. ... $35 

CREATIVE 

Astroblitz (CT) ............ . 
Save New York (CT) $35 
Pipes(CT) ............ .. 
Spitball (CT) .............. . 

$22 

$33 

S23 
S23 
526 
$26 
$23 
$23 
$23 
$19 
$26 
$26 

$29 
$26 
$26 
$23 
$45 
$23 
$23 
$23 

$22 

COMMODORE 64 Conl'd . 

EPYX 

Jumpman D&C .. $40 
Temple of Apshai (D&C) ..... $40 
Upper Reaches Apshai (D&C) $20 
Curse of Ra (D&C) ... $20 
Sta rfire & Fire One (D&C) ... $40 
Jumpman Junior (CT) ....... $40 
Lunar Outpost (D&C) ....... $40 
Oragonriders of Pem (D&C) .. $40 
Gateway to Apshai (C&D) ... $40 
Pitstop (C&O) .............. $40 
Crush, Crumble, Chomp (C&O) $30 
Fun With Art (eT) $40 
Fun With Music (CT) . $40 
Facts (O&C) . . $30 

$25 
$25 
$13 
$ 13 
$29 
$29 
$25 
$25 
$25 
$25 
$ 19 
$27 
$27 
$ 19 

"$u¢h-A-Deal! 
$oftware." 

903 S. Rural Rd. #102 
Tempe, AZ 85281 

TO ORDER FAST, FAST 
CALL TOLL FREE: 

1-800-431-8697 
For Info rmation Only Call (602) 968·9128 

We sell mail order only! 
Dealer Inquiries Invited 

COMMODORE 64 Conrd. 

And Incredible Savings On: 
Data 20 Word Manager (C) Jus t $27 
Data 20 Business Manager (D) $89 
Timeworks Data Manager (D&C) ........ $ 17 
Timeworks Money Manager (D&C) ...... $ 17 
Timeworks Programmer Kit (D&C) ...... $ 17 
Continental Home Accountant (D) . ...... $49 
Lightning Mastertype (D) ................ $27 
Sirius Wayout (D) ...................... $27 
Sirius Gruds in Space (D ) ............. $23 
Sublogic Pinball (C) . . ...... . ........... $20 
Acess Neutral Zone (D&C) ............. . $23 
PractK:ak (D&C) ....... ............... $35 
Programmable Spreadsheet .. . ...... $55 
Datamost Kids & The 64 (book) ......... $ 14 
Commodore 64 Ref. Guide (book) .. . .. $ 17 
Access Beachead (O&C) . . .. . . . . $23 
Datasolt Pooyan (D&C) ................ $ 19 
Oatasoft Zaxxon (D&C) ............. .. $25 
Datamost Swashbuckler (D) ....... ...... $25 
Dalamost Aztec (D) ............... . $25 
Sierra Online Threshhold (CT) .......... $27 
Time'NOrks Programmer Kit II (D&C) ..... $17 

COMMODORE VIC 20 
U st Price But For You! 

HESWARE 
Robot Panic (CT) .. $20 
Slime (CT) ...... .. $20 
Predato r (eT) ..... . .. $20 
Coco II IC&D) ... . . .... $20 
Lazer Zone (CT) ............ $30 
Necromancer (CT) .......... $30 
Pharoah's Curse (CT) $30 
Allack Muta nt Camel (CT) ... $30 
Klndercomp (CT) .. $40 
Facemaker (CT) ... $40 
Story Machine (eT) ... $40 

SEGA 
Congo Bongo (CT) 
Buck Roge<s ICT) ....... . $40 
Star Trek (CT) 

BRODERBUND 
A.E.ICT) .... 
Seafox (Cn ... 

$40 Mastertype (CT) ..... 
Lode Runner (CT) 

EPYX 
Temple of Apshai (C&D) .. . $40 
Sword of Fargoal (C) .. $30 

WIZWARE 
Elec tronic Party (e) 
Square Pegs (e) 

$30 Turtle Tracks (C) .... 
Your Vic 20 (C) ...... 

SIERRA ON LINE 
Lunar Leeper (eT) 
Crossfire (eT) 

$30 Threshhold (CT) . 
Cannonball Blitz (CT) 

CREATIVE 
Choplifter (CT) .. ... $30 
Home OffICe (C) .... $30 
Home OffICe (D) ..... $35 

$ 13 
$ 13 
$ 13 
$14 
$ 19 
$19 
$19 
$19 
$26 
$26 
$26 

$25 

$24 

$24 
$ 19 

$19 

$18 

$ 19 
$19 
$22 

ORDERING & TERMS: Send ( <'Ishler check. money order: personaVcompany checks allow J weeks bank clearance. VlSA/Mastt'rCard loCcepled. PrOVIde phone number \WIlh order. SHIPPING: 
Soltw/lTe add $3.00; Hardware add 53.00 or 3% whichever is gre3ler. Arizona residents add 6% sales t/l X, Returns must have aUlhorization number (c311602·968·9128) for authonZallon number) . All 
returned merchandise sub,ect 10 restocking fee and must come .... ith all original packaging. No returns allowed after 30 days from shipping date. Prices are fOf cash: VISA and MasterCard add 3'l,. 
Prices sub),!c! to change without notICe. AU prodl.JCts subject to ,waikibilily from manufacturers and/or suppliers. (e) " Ta~ (0) ::: Disk (CT) " Ca rtridgE' 



$uch A Deal

Others Claim The Lowest Prices

We'll Prove It By Beating Anyone's Price!*

ATARI SOFTWARE

List Price Bui For You!

Temple of Apshai (D&C) ... $40 $25

Gateway to Apshai (CT) ...$40 $27

UPperReachesApshai(D&C) $20 $13

Silicon Warrior <CT) $40 $27

Pitstop(CT) $40 $27

DragonridersofPern(D&C) $40 $25

Jumpman Junior (CT) $40 $27

Fun With Art (CT) $40 $27

Congo Bongo (CT)

Buck Rogers (CT) $40 $25
Star Trek (CT)

i

Facemaker (CT) $35 $23

Delta Drawing (CT) $40 $26

Alphabet Zoo (CT) $35 $23

Story Machine'(CT) $40 $26

Kindercomp (CT) $30 $19

Dimension X (D&C) $35 $22

New York City (D&C) $35 $22

Rainbow Walker (D&C) .... $35 $22

Quasimodo (D&C) $35 $22

Zeppelin (D&C) $35 $22

Blue Max (D&C) $35 $22

Drelbs(D&C) $35 $22

Syn-Calc(D) $100 $75

Syn-File(D) $100 $75

Syn-Trend (D) $100 $75

Syn-Comm(D> $35 $22

Syn-Graph(D) $60 $39

SynMail(D) $50 $33

Syn-Stat (D) $70 $45

Syn-Stock (D) $70 $45

Pooyan (D&C) $30 $19

Letter Wizard (CT) $70 $45

Money Wizard (D) $70 $45

Zaxxon (D&C) $40 $25

Maniac Miner (D) $20 $12

Sea Bandit (D&C) $17 $11

Spider Quaker (D&C) $17 $11

Rosens Brigade (D) $17 $11

Choplifter (CT) $45 $28

Arcade Machine (D) $60 $39

Matchboxes (D&C) $30 $19

Operation Whirlwind (D) ... $40 $26

(C) = Tape <D) = Disk (CT) = Cartridge

List Price But For YOU!

Rock Bottom Prices

on Peripherals!

Zork I. II. II each D $40 $26

Deadline (D) $50 $33

Witness (D) $50 $33

Starcross(D) $40 $26

Suspended (D) $50 $33

Planet Fall (D) $50 $33

Enchanter (D) $50 $33

Infidel (D) $50 $33

Square Pairs (C) $30 $19

Turtle Tracks (D&C) $30 $19

Microzine (D) $40 $26

We Take the Byte Out of
Apple Software Prices!

(all disks) Bui For YOU!

Datasoft Zaxxon $26

Epyx Temple of Apshai $26

Epyx Jumpman $26

MicroFun Miner 2049 $26

Muse Know Apple HE $19

Infocom Zork I, II, III ea $26

Inlocom Witness $33

Infocom Planet Fall $33

Infocom Enchanter $33

Infocom Infidel $33

Sir Tech Wizardry I $33

S.T. Wizardry II Knight 1 $23

ST. Wizardry III Legacy $26

Spinnaker Delta Drawing $39

Spinnaker Facemaker $26

Spinnaker Snooper Tps I $29

Spinnaker Snooper Tps II $29

More Byte For Your

Buck Specials!

Floppiclene Disk Drive Cleaner .... Just $22

Innovative Concepts Flip 15 $ 7

Flip 25 (locking) ...$18

Flip 50 (locking) ... $25

Flip Atari Cart $19

Maxell Disks MDI (10) $23

MD2(10) $39

MR Floppy Disk ea. $2.25

$u«h A Deal

CALL TOLL FREE

1-800-431-8697

Orders Only!

For Information,

Release Dates, Availability

Call

602-968-9128

BMC 12" Green Just $79
BMC 12" HiRes Green $125

BMC 12" Amber $89
BMC 12" HiRes Amber $129
BMC 13" Composite Color $249

Vic 40-80 Display Manager $79

C64 Video Pak 80 $139
includes Word Manager Free

Parallel Printer Interface $45

Vic 3 Slot Motherboard $26

Vic 6 Slot Motherboard $65
Vic 5 Slot C64 Motherboard $45
Printer Utility Software $17
Numeric Keypad C64 $29

C64 5Slot $45
Graphic Printer Interface $69
Economy Printer Interface $39

The Boss $14
Bat Stick $19
Red Bait $21
Track Ball $30

i:ommmh

Vic, C64, Atari $79

Apple, IBM $99

hiytvMiia

Hescard 5 Slot VIC 139

HesModem VIC & 64 $49

Alphacom 40 Column $119

Alphacom 80 Column $179
includes Vic, C64, Atari cable

Cardco DMl Two Color Impact .. $119
Okidata, Epson, Citoh —

call 968-9128

Rana 329.00

Trak Single Density w/Printer Port ... 429.00

Trak Double Density 379.00

Trak Double Density w/Printer Port .. 459.00

Novation, Hayes

Anchor Call 602-968-9128 $AVE

•TERMS OFOFFER: llyou find a price for any software or peripheral in this issue thai is lower ihan our advertised price, we 11 guaraniee ;o beat it! Valid only on products appearing in our ad.
Valid only on produci in similar in-stock conditions. Valid only on prices appearing in pnm.

$uc:h A Deal 
Others Claim The Lowest Prices 

We'll Prove It. By Beating Anyone's Price!* 

ATARI SOFTWARE 
Ult Price But For You! 

Temple of Apsnai (D&C) ." $40 
Gateway to Apshai (eT) ... $40 
Upper Reaches Apshai (D&C) $20 
Silicon Warrior (eT ) ....... S40 
Pilstop (eT) ... ....... .. .. $40 
Dragonriders of Pern (D&C) $40 
Jumpman Junior (eT) ..... 540 
Fun With Art (eT ) ........ S40 

Congo Bongo (eT) 
Buck Rose" (eT) ....... $40 
Star Trek (eT) ... 

Facemaker (eT) .... 
Delta Drawing (eT) 
Alphabet Zoo (eT) 
Story Machine '(eT) 
Kinde rcomp (eT) 

.. $35 

.. $40 
$35 

.... $40 
... $30 

Dimension X (D&C) ....... $35 
New York City (D&C) ..... $35 
Rainbow Walker (D&C) .... $35 
Quasimodo (D&e) ........ $35 
Zeppelin (D&C) ........... $35 
Blue Max (D&C) ...•. . .... $35 
D"lbs (D&C) ............ $35 
Syn·Cak (D) ............. 5100 
Syn·Fne (D) ............. 5100 
Syn·Trend (0) ........... $100 
Syn·Comm (0 ) ............ $35 
Syn·Graph (0) .. ......... . $60 
Syn·Mai1(D) .............. $SO 
Syn-Stal (D) .. $70 
Syn,Slock (D) ............ $70 

1·'·j'·~1·'jl 

Pooyan (D&C) ...... . 
leiter Wizard (CT) , . . 
Money Wizard (D) . . 
ZaKKon (D&C) , , 

'!J#hh'1 

... $30 

. .. $70 
.. $70 

... $40 

Maniac Miner (D) ....... .. $20 
Sea Bandit (D&C) ......... $17 
Spider Quaker (D&C) .. ... $17 
Rosens Brigade (0) ..... . .. $1 7 

':1;'.'.'.;':111:' •• 
Chopliher(CT) ........... $45 
Arcade Machine (0) ....... $60 
MatchboKes (D&C) , ...... $30 
Operation Whirlwind (0) .,. $40 

525 
$27 
513 
$27 
$27 
525 
$27 
$27 

$25 

$23 
$26 
$23 
$26 
$19 

$22 
$22 
$22 
522 
522 
522 
$22 
$75 
575 
$75 
$22 
$39 
S33 
$45 
$45 

$19 
$45 
$45 
$25 

5 12 
$ 11 
5 11 
$11 

528 
$39 
5 19 
$26 

(C) = Tape ~D) = Disk (eT) = Ca..,>ige 

UII Price But For YOU! 

'W··,·Ie'M 
Zork I, II , II each D ." ..... $40 
Deadline (D) . . " .......... $SO 
Witness (D) .............. $SO 
Stare ross (D) ............. $40 
Suspended (D) ... . ....... $SO 
Planet Fan (D) ............ $SO 
Enchanter(D) ............ $SO 
InfidellD) ................ $SO 

Square Pairs (C) .......... $30 
Turtle Tracks (D&C) ... S30 
Mic roz.ine (D) .......... . $40 

We Take the Byte Out of 
Apple Software Prices! 

$26 
S33 
S33 
$26 
S33 
$33 
S33 
$33 

$19 
$ 19 
$26 

(all d isks) But For YOU! 

Datasoft ZaKKon .............. . . ... $26 
EpYK Temple of Apshai . . . . . . . . . . . ... $26 
EpYK Jumpman . . ........ . .... $26 
Mic roFun Miner 2049 ..... . ........ $26 
Muse Know Apple liE ..... . .... $ 19 
Infocom Zork I, 11, III ea. ...... $26 
Infocorn Witness ........ . ...... $33 
Infocom Planel Fall ....... . ... , ...... $33 
Infocom Enchanter ..........•....... . $33 
In{ocom Infidel ....................... $33 
Sir Tech Wizardry I ..........•........ $33 
S.T. Wiurdry II Knight I .............. $23 
S.T. Wiu rdry III l egacy ......•........ $26 
Spinnaker Delta Drawing .............. $39 
Spinnaker Faeemaker ................. $26 
Spinnaker Snooper T ps I .......... . .. $29 
Spinnaker Snooper T ps II ......•...... $29 

More Byte For Your 
Buck Specials! 

Floppic1ene Disk Drive Cleaner .... J ust $22 
Innovative Concepts Flip 15 ............ $ 7 

Flip 25 (locking) ... $ 18 
Flip SO (locking) ... $25 
Flip Atari Cart . .... $ 19 

Maxel1 Disks MOl (10) ................ $23 
MD2 (10) ............... . $39 

MR Floppy Disk ................. ea. $2.25 

$ u.h A Deal 

CALl TOLL FREE 
1.8QO-431-8697 
Orders Only! 
For Information, 

Release Dales, Availability 
Call 

602·968·9128 

Rock Bottom·Prices 
on Peripherals! 

IN.W ... h'-1 
BMC 12" Gr.en ............. J us t $79 
BMC 12" HiRes Green ...... . .... $ 125 
BMC 12" Amber .................. $89 
BMC 12" HiRes Amber .......... $129 
BMC 13" Composite Color ...... $249 

,.,.".,311 
Vic 40·80 Display Manager ........ $79 
eM Video Pak 80 ................ $139 

includes Word Manager Free 
Parallel Printer Interface .. ' ...... .. $45 

'er"i"'"'' 
Vic 3 Slot Motherboard ... . ... , ... $26 
Vic 6 Slot Motherboard ,.. . ... . .. $65 
Vic 5 Slot eM Motherboard ....... $45 
Printer Utility Software ........ .. $17 
Numeric Keypad C64 .... ........ $29 
CM 5 Slot ... . .. . ...... ..... . .. $45 
Graphic Printer Interface .... ..... $69 
Economy Printer Interface, , .. . . ... $39 

WICO JOYSTICKS 

The Boss ......................... $ 14 
Bat Stick .......................... $19 
Red Ball ... . .......•.•........ $21 
Track Ball . . . ...•...... •........ $30 

Vic. CM. Atan ...... •....•........ $79 
Apple. IBM ......... . ............. $99 

Hescard 5 Siol VIC ... 
HesModem VIC & 64 

'*"0'4;;1 

..... 139 
'49 

Alphacom 40 Column ......... , .. $ 119 
Alphacom 80 Column " ....... ... $179 

includes Vic, C64, Atari cable 
Cardeo DMI Two Color Impact .. $119 

Okidata, Epson, Ciloh -
<311 968·9128 

ATARI DISK DRIVES 

Rana .................... , ........ 329.00 
Trak Single Density w/printer Port ... 429.00 
Trak Double Density ............ , .. 319.00 
Trak Double Density w/printer Port .. 459.00 

Novalion, Hayes 
Anchor Call 602·968·9128 . , ........ . . $AVE 

·~MS OF OFFER: If .yo~ r~ a.price for any ~ftware or peripheraf in this iuue thllt is lower ,han our advert ised price, 1lI'i'11 ~ranlee !o beat it! Valid only on produclt appearing in our ad. 
aIid only on product In slnuiar In·stock condillons. Valid only on prices appearing in print. 



125,173,148,26,133,126,96
149,26,201,46,208,9,72

173,122,0,201,0,240,9

104,201,58,144,1,96,76

128,0,169,2,141,251,0

32,115,0,240,14,176,21

32,107,201,32,209,26,32

215,202,76,42,197,169,0

133,20,133,21,24,144,238

76,8,207,234,234,234,32

19,198,160,2,177,95,133

20,200,177,95,133,21,160
0,177,95,201,0,208,47

200,177,95,201,0,208,40

240,69,169,0,197,20,208

6,197,21,240,59,198,21

198,20,32,19,198,160,2

177,95,197,20,208,231,200

177,95,197,21,208,224,32

95,229,24,144,201,32,93

2 7,32,228,25 5,201,0,240

249,201,145,240,204,201,80

234,234,234,201,13,240,8

230,20,208,160,230,21,208

156,96,56,2 33,127,170,132

73,160,255,202,240,8,200

185,158,192,16,250,48,245

200,185,158,192,48,6,32

210,255,208,245,96,164,73

41,127,32,210,2 55,96,160

2,32, 215, 202,230,199, l'77
95,170,200,177,95,32,205

221,198,199,32,215,202,166

251,32,228,27,169,0,133

253,160,3,200,177,95,201

0,240,83,166,253,208,4

201,128,176,27,32,210,255

201,34,208,8,72,165,253

73,1,133,25 3,104,201,58

240,38,208,220,234,234,234

234,234,234,201,130,208,6

206,251,0,206,251,0,72

32,54,27,104,201,129,240

36,201,167,208,191,230,252

230,252,24,144,184,32,215

202,169,0,133,253,165,251

101,252,170,32,2 28,27,24

144,166,169,0,133,252,133

253,96,230,251,2 30,251,208

153,224,0,240,7,32,63

203,202,24,144,245,96,217,256

Program 2: List And Scroll (64 Version)

10 1=6769

20 READ A:IF A=256 THEN 40

30 POKE I,A:CK=CK+A:I=I+1:GOTO 20

40 IF CK<>51322THENPRINT"{CLRjERROR IN DA
TA STATEMENTS":END

6769 DATA 113,26,173,113,26,133,55

6777 DATA 133,51,173,114,26,133,56

6785 DATA 133,52,234,234,234,169,76

6793 DATA 133,124,173,147,26,133,125

6801 DATA 173,148,26,133,126,96,149

6809 DATA 26,201,46,208,9,72,173

6817 DATA 122,0,201,0,240,9,104

6825 DATA 201,58,144,1,96,76,128

6833 DATA 0,169,2,141,251,0,32

6841 DATA 115,0,240,14,176,21,32

6849 DATA 107,169,32,209,26,32,215

234 COMPUTE! December 1983

6800

6808

6816

6824

6832

6840

6848

6856

6864

6872

6880

6888

6896

6904

6912

6920

6928

6936

6944

6952

6960

6968

6976

6984

6992

7000

7008

7016

7024

7032

7040

7048

7056

7064

7072

7080

7088

7096

7104

7112

7120

7128

7136

7144

7152

7160

7168

7176

7184

7192

7200

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

170,76,42,165,169,0,133

20,133,21,24,144,238,76
8,175,234,2 34,234,32,19

166,160,2,177,95,133,20

200,177,95,133,21,160,0

177,95,201,0,208,47,200

177,95,201,0,208,40,240

69,169,0,197,20,208,6

197,21,240,59,198,21,198

20,32,19,166,160,2,177

95,197,20,208,231,200,177

95,197,21,208,224,32,68
229,24,144,201,32,93,27

32,228,25 5,201,0,240,249
201,145,240,204,201,80,234

234,2 34,201,13,240,8,230

20,208,160,230,21,208,156

96,56,2 33,127,170,132,73

160,2 55,202,240,8,200,185

158,160,16,250,48,245,200

185,158,160,48,6,32,210

25 5,208,245,96,164,73,41

127,32,210,255,96,160,2

32,215,170,230,199,17 7,95

170,200,177,95,32,205,189

198,199,32,215,170,166,251

32,228,27,169,0,133,2 53

160,3,200,177,95,201,0

240,83,166,253,208,4,201

128,176,27,32,210,2 5 5,201

34,208,8,72,165,253,73

1,133,253,104,201,58,240

38,208,220,234,234,234,234

2 34,234,201,130,208,6,206

251,0,206,251,0,72,32

54,27,104,201,129,240,36

201,167,208,191,230,2 52,2 30

252,24,144,184,3 2,215,170

169,0,13 3,2 53,165,251,101

252,170,32,228,27,24,144

166,169,0,133,252,133,253

96,230,251,230,2 51,208,153

224,0,240,7,32,63,171

202,24,144,245,96,256

Program 3: Relocater (VIC or 64)

10 REM MOVE 'EZLIST/SCROLL TO MEMORY TOP.
20 :

30 LB=6769:REM PROGRAM ADDRESS IN LO MEMO

RY

40 :

50 HB=PEEK(56)*256+PEEK(55)-399:REM PROGRA
M ADDRESS IN HI MEMORY

60 :

70 REM MOVE BIT BY BIT

80 READA: REM LOC TO CORRECT

100 FORI=0TO382

103 POKEHB+I,PEEK(LB+I)

105 IFA<>LB+IGOTO170

110 V=PEEK(A)+PEEK(A+1)*256:A=V+HB-LB

120 POKEHB+I,A-INT(A/256)*256:1=1+1:POKEH

B+I,INT(A/256):READA

170 NEXT

180 PRINT"{CLR}TO ENABLE EZ-LISTER

{3 SPACES}TYPE SYS"HB+2
190 END

195 REM OFFSET VALUES

200 DATA6769,67 72,6779,6 793,6798, 6803

210 DATA6842,6935,7029,7091,712 2,0 ©

6857

6865

6873

6881

6889

6897

6905

6913

6921

6929

6937

6945

6953

6961

6969

6977

6985

6993

7001

7009

7017

7025

7033

7041

7049

7057

7065

7073

7081

7089

7097

7105

7113

7121

7129

7137

7145

7153

7161

7169

7177

7185

7193

7201

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

6833 DATA 125,173,148,26,133,126,96 
6838 DATA 149,26,231,46,238,9,72 
6816 DATA 173,122,3,231,3,243,9 
6824 DATA 134,231,58,144,1,96,76 
6832 DATA 128,3,169,2,141,251,3 
6843 DATA 32,115,3,243,14,176,21 
6848 DATA 32,137,231,32,239,26,32 
6856 DATA 215,232,76,42,197,169,3 
6864 DATA 133,23,133,21,24,144,238 
6872 DATA 76,8,237,234,234,234,32 
6883 DATA 19,198,163,2,177,95,133 
6888 DATA 23,233,177,95,133,21,163 
6896 DATA 3,177,95,231,3,238,47 
6934 DATA 233,177,95,231,3,238,43 
6912 DATA 243,69,169,3,197,23,238 
6923 DATA 6,197,21,243,59,198,21 
6928 DATA 198,2~,32,19,198,163,2 
6936 DATA 177,95,197,23,238,231,233 
6944 DATA 177,95,197,21,238,224,32 
6952 DATA 95,229,24,144,231,32,93 
6963 DATA 27,32,228,255,231,3,243 
6968 DATA 249,231,145,243,234,231,83 
6976 DATA 234,234,234,231,13,243,8 
6984 DATA 233,23,238,163,233,21,238 
6992 DATA 156,96,56,233,127,173,132 
7333 DATA 73,163,255,232,243,8,233 
7338 DATA 185,158,192,16,253,48,245 
7316 DATA 233,185,158,192,48,6,32 
7324 DATA 213,255,238,245,96,164,73 
7332 DATA 41,127,32,213,255,96,1.63 
7343 DATA 2,32,215,232,233,199,177 
7348 DATA 95,173,233,177,95,32,235 
7356 DATA 221,198,199,32,215,232,166 
7364 DATA 251,32,228,27,169,3,133 
7~72 DATA 253,163,3,233,177,95,231 
7383 DATA 3,243,83,166,253,238,4 
7388 DATA 231,128,176,27,32,213,255 
7396 DATA 231,34,238,8,72,165,253 
7134 DATA 73,1,133,253,134,231,58 
7112 DATA 243,38,238,223,234,234,234 
7123 DATA 234,234,234,231,133,238,6 
7128 DATA 236,251,3,236,251,3,72 
7136 DATA 32,54,27,134,231,129,24~ 
7144 DATA 36,231,167,238,191,233,252 
7152 DATA 233,252,24,144,184,32,215 
7163 DATA 232,169,3,133,253,165,251 
7168 DATA 131,252,173,32,228,27,24 
7176 DATA 144,166,169,3,133,252,133 
7184 DATA 253,96,233,251,233,251,238 
7192 DATA 153,224,3,243,7,32,63 
7233 DATA 233,232,24,144,245,96,217,256 

Program 2: List And Scroll (64 Version) 

13 1=6769 
23 READ A:IF A=256 THEN 43 
33 POKE I,A:CK=CK+A:I=I+l:GOTO 23 
43 IF CK<>51322THENPRINT"(CLR}ERROR IN DA 

TA STATEMENTS":END 
6769 DATA 113,26,173,113,26,133,55 
6777 DATA 133,51,173,114,26,133,56 
6785 DATA 133,52,234,234,234,169,76 
6793 DATA 133,124,173,147,26,133,125 
6831 DATA 173,148,26,133,126,96,149 
6839 DATA 26,231,46,238,9,72,173 
6817 DATA 122,3,231,3,243,9,134 
6825 DATA 231,58,144,1,96,76,128 
6833 DATA 3,169,2,141,251,3,32 
6841 DATA 115,3,243,14,176,21,32 
6849 DATA 137,169,32,239,26,32,215 

234 COMP\m! December 1983 

6857 DATA 173,76,42,165,169,3,133 
6865 DATA 23,133,21,24,144,238,76 
6873 DATA 8,175,234,234,234,32,19 
6881 DATA 166,163,2,177,95,133,23 
6889 DATA 233,177,95,133,21,163,3 
6897 DATA 177,95,231,3,238,47,233 
6935 DATA 177,95,231,3,238,43,243 
6913 DATA 69,169,3,197,23,238,6 
6921 DATA 197,21,243,59,198,21,198 
6929 DATA 23,32,19,166,163,2,177 
6937 DATA 95,197,2~,2~8,231,2~~,177 
6945 DATA 95,197,21,238,224,32,68 
6953 DATA 229,24,144,231,32,93,27 
6961 DATA 32,228,255,231,3,243,249 
6969 DATA 231,145,243,234,231,83,234 
6977 DATA 234,234,231,13,243,8,233 
6985 DATA 2~,238,163,233,21,238,156 
6993 DATA 96,56,233,127,173,132,73 
7331 DATA 163,255,232,243,8,233,185 
7339 DATA 158,163,16,253,48,245,233 
7317 DATA 185,158,163,48,6,32,213 
7325 DATA 255,2~8,245,96,164,73,41 
7333 DATA 127,32,213,255,96,163,2 
7341 DATA 32,215,173,233,199,177,95 
7349 DATA 173,233,177,95,32,235,189 
7357 DATA 198,199,32,215,173,166,251 
7365 DATA 32,228,27,169,3,133,253 
7373 DATA 163,3,233,177,95,231,3 
7381 DATA 243,83,166,253,238,4,231 
7389 DATA 128,176,27,32,213,255,231 
7397 DATA 34,238,8,72,165,253,73 
7135 DATA 1,133,253,134,231,58,243 
7113 DATA 38,238,223,234,234,234,234 
7121 DATA 234,234,231,133,238,6,236 
7129 DATA 251,3,236,251,3,72,32 
7137 DATA 54,27,134,231,129,243,36 
7145 DATA 231,167,238,191,233,252,233 
7153 DATA 252,24,144,184,32,215,173 
7161 DATA 169,3,133,253,165,251,131 
7169 DATA 252,173,32,228,27,24,144 
7177 DATA 166,169,3,133,252,133,253 
7185 DATA 96,233,251,233,251,238,153 
7193 DATA 224,3,243,7,32,63,171 
7231 DATA 232,24,144,245,96,256 

Program 3: Relocater (VIC or 64) 

13 REM MOVE 'EZLIST / SCROLL TO MEMORY TOP. 
23 
33 LB=6769:REM PROGRAM ADDRESS IN LO MEMO 

RY 
43 
53 HB=PEEK(56)*256+PEEK(55)-399:REM PROGRA 

M ADDRESS IN HI MEMORY 
63 
73 REM MOVE BIT BY BIT 
83 READA: REM LOC TO CORRECT 
133 FORI=3T0382 
133 POKEHB+I,PEEK(LB+I) 
135 IFA<>LB+IGOT0173 
113 V=PEEK(A)+PEEK(A+1)*256:A=V+HB-LB 
123 POKEHB+I,A-INT(A/ 256)*256:I=I+l:POKEH 

B+I,INT(A/ 256):READA 
173 NEXT 
183 PRINT"(CLR}TO ENABLE EZ-LISTER 

(3 SPACES}TYPE SYS"HB+2 
193 END 
195 REM OFFSET VALUES 
233 DATA6769,6772,6779,6793,6798,6833 
213 DATA6B42,6935,7329,7391,7122,3 ~ 



H rayunj i 0 ""
— ^

PractiCaic 20" * and PractiCalc Plus" t'.
Complete electronic spreadsheets that

turn the Commodore VIC-20 into a busi

ness computer. ($39.95* TD and $49.95*

TD, respectively.)

PractiCalc 64": The computer spread

sheet for the Commodore 64 with over 20

mathematical functions and the ability to

graph, sort, and search for entries.

($49.95* TD)

PS: The Programmable Spreadsheet":

Finally, a computer spreadsheet which

can handle the most complicated opera

tions within the structure of a spreadsheet

- since you can program it with BASIC.

Available for the Commodore 64 ($79.95 D)

& Apple lie ($79.95 D).

Rabbit Base1" $: A data-file manager for the

Commodore VIC-20 with simple screen

instructions for efficient use. ($29.95 T)

Inventory 64": A smart inventory-tracking

system for the Commodore 64 that handles

650 parts. ($39.95 D)

C-64 Analyst: A diagnostic program which

tests the Commodore 64 and its periph

erals to detect hardware defects. An

invaluable tool for C-64 users! ($19.95 D)

t 8K RAM required - *16K RAM required

- Price given for tape version. Disk version slightry higher

T Available on tape - D Available on disk

Prices shown are manufacturer's retail prices.

Total Health": For fitness and health
enthusiasts, a program which monitors and
encourages proper nutrition. (For the

Commodore VIC-20; $24.95 T and C-64

$29.95 D)

AND LEARN FROM...

Math Duel": A math program for ages 5-12

that combines classroom learning with

gameroom fun! Available for the

Commodore VIC-20. ($19.95 T)

Sprintyper": A typing tutorial for the

Commodore VIC-20 that encourages

speed and accuracy in both the novice

and experienced typist. ($19.95 T)

Tiny Tutor": A pre-schooler program with

fun graphics and sound to teach simple

math. ($19.95 T)

Composer1": A simple music composition

program for the Commodore VIC-20 that

teaches musical notation and allows

'melodies' to be saved to tape for later

recall. ($19.95 T)

COMPUTER
SOFTWARE
ASSOCIATES

50 Teed Drive, Randolph,

Massachusetts 02368

AND PLAY WITH . . .

Zeppelin Rescue": An intelligent rescue

game for the Commodore 64 with arcade-

like graphics and the greatest challenge

for those with persistence & skill. ($24.95 D)

Skramble": You're lost in enemy territory.

But before leaving for home, you can play

havoc with their airfields and oil supply.

Are you ready for the challenge? (For the

Commodore VIC-20; $19.95 T)

Barrel Jumper" f: For the Commodore
VIC-20, this game confronts you with a

pyramid of steel girders. The present King

of the Hill is an angry ape who's hurling

barrels at you. Step lively! ($19.95 T)

See your local dealer for CSA programs or

order directly by calling toll-free:

1-800-343-1078

For more information about these and

many other programs for your home

computer, write to CSA.

Programmers with programs to market are

encouraged to send copies for review to

CSA.

Dealer & distributor inquiries are welcomed by:

Micro Software Internationalhe

The Silk Mill 44 Oak Street

Newton Upper Falls, Massachusetts 02164

PractlCalc 20"; and PractiCalc Plus";: 
Ccmplete electronic spreadsheets that 
turn the Commodore VIC-20 into a busi­
ness computer. ($39.95' TO and $49.95' 
TO, respectively.) 
PraetiCalc 64"': The computer spread­
sheet for the Commodore 64 with over 20 
mathematical functions and the ability to 
graph, sort, and search for entries. 
($49.95' TO) 
PS: The Programmable Spreadsheet"': 
Rnally, a computer spreadsheet which 
can handle the most complicated opera­
tionswithin the structure of aspreadsheet 
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& Apple lie ($79.95 0). 
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instructions for efficient use. ($29.95 T) 
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t 8K RAM required - i 16K RAM reQuired 
• Price given lor tape version. Diskverslon slightly higher 
T Available on tape - 0 Avallable on disk 
Prices shown are manufacturer's retail prices. 

Total Health" : For fitness and health 
enthusiasts, a program which monitors and 
encourages proper nutrition. (For the 
Ccmmodore VIC-20; $24.95 T and C-64 
$29.950) 

AND LEARN FROM . .. 
Math Duel" : Amath pregramfor ages5-12 
that combines classroom learning with 
gameroom fun ! Available for the 
Ccmmodore VIC-20. ($19.95 T) 

Sprintyper" : A typing tutorial for the 
Ccmmodore VIC-20 that encourages 
speed and accuracy in both the novice 
and experienced typiSt. ($1 9.95 T) 
Tiny Tutor"" : A pre-schooler program with 
fun graphics and sound to teach simple 
math. ($19.95 T) 
Composer"" : A simple music composition 
program for the Commodore VIC-20 that 
teaches musical notation and allows 
'melodies' to be saved to tape for later 
recall. ($19.95 T) 
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AND PLAY WITH . .. 
Zeppelin Rescue" : An intelligent rescue 
game for the Commodore 64 with arcade­
like graphics and the greatest challenge 
forthose with persistence & skill. ($24.95 0) 
Skramble"' : You 're lost in enemy territory. 
But before leaving for home, you can play 
havoc with their airtields and oil supply. 
Are you ready for the challenge? (For the 
Ccmmodore VIC-20; $19.95 T) 

Barrel Jumper'" t : For the Commodore 
VIC-20, this game confronts you with a 
pyramid of steel girders. The present King 
of the Hill is an angry ape who's hurling 
barrels at you. Step lively! ($19.95 T) 

See your local dealer for CSA programs or 
order directly by calling toil-free: 

1-800-343-1078 
For more information about these and 
many other programs for your home 
computer, write to CSA. 

Programmers with programs to market are 
encouraged to send copies for review to 
CSA . 

Dealer & distributor Inquiries are welcomed by: 

Micro Software krternationa he 
The Silk Mill 44 Oak Street 

Newlon Upper Falls. Massachusetts 02164 



Commodore Files
For Beginners

Part 2
Jim Butterfield, Associate Editor

Expanding on his program examples from last month,

Associate Editor Jim Butterfield suggests ways to im

prove and safeguard yourfiles. For disk and tape users.

Creating A File By Program

We can repeat the file creation that we performed

last month with direct statements, but this time

we'll do it in a more typical way: as part of a pro

gram. Here come the statements we have seen

before, with a few small enhancements:

100 PRINT "FILE CREATION"

110 INPUT "NAME OF FILE";N$

When the program runs, we must type in a

file name. This might be the same name we used

previously (STUDENTS). It's wise to choose a

name that hasn't been used before. In fact, with

disk it's mandatory: we cannot have two files

with exactly the same name on one disk.

Now for the OPEN statement. For disk, we
type:

120 OPEN 1,8,2,"0:"+N$+",S,W"

For tape, we make line 120 read:

120 OPEN 1,1,2,N$

Now to write the data. Since we're writing a

generalized program, it might be wise to ask the

user to input the data. As soon as it is received,

we'll write it to the file:

130 INPUT "NAME",-A?

140 INPUT "STUDENT NUMBER";B$

150 INPUT "MARK";M

160 REM PRINT IT

170 PRINT#1,A$;CHR$(13);

180 PRINT#1/B$?CHR$(13);

190 PRINT#1,M;CHR$(13) ;

We could make the program more friendly

236 COMPUTE! December 1983

by asking ARE YOU SURE? in line 155, so that

the user could reenter the information if a mistake
had occurred.

Now that the record is written, we need to
ask if there are any more:

200 PRINT

210 INPUT "MORE";X$

220 IF X$="Y" OR X$="YES" GOTO 130

When we get beyond this point, the user has

signaled that the job is completed. All we need to

do is CLOSE the file, and we're finished:

230 CLOSE 1

240 PRINT "FILE ";N$;" IS WRITTEN"

Trimmings For Disk

If we are using disk, we might add disk error

checking. This tells us if we have problems — it's

especially important at the rime of opening the

file. The extra lines for this would be added to the

above program:

15

10"

90 OPEN 15,8

95 PRINT#15,

125 INPUT#15,E,E$,El,E2

126 IF E THEN PRINT E$:STOP

Lines 125 and 126 may be repeated after each

disk activity, so we could see the same instructions

at lines 205 and 206, and again at 235 and 236.

You could put these two lines in a subroutine, but

they are brief enough to repeat at the appropriate
places. Finally, we should CLOSE the command

channel with:

250 CLOSE 15

Always OPEN the command channel at the

beginning of a program and CLOSE it at the end.

Closing a command channel causes the disk to

close any other channels it might have going; it

Commodore Files 
For Beginners 

Part 2 
Jm Butterfield. AssoCiote Editor 

Expal1dil1g 0 11 his progralll exalllpies from last mOl1tl!, 
Associate Editor Jim Butterfield suggests ways to im­
prove al1d safegllard your files. For disk al1d tape IIsers. 

Creating A File By Program 
We can repea t the file crea tion that we performed 
last month with direct sta tements, but this time 
we'll do it in a more typical way: as part of a pro­
gram. Here come the statements we have seen 
before, with a few small enhancements: 

100 PRINT "FILE CREATION" 
110 INPUT " NAME OF FILE";N$ 

When the program runs, we must type in a 
file name. This might be the sa me name we used 
previously (STUDENTS). It's wise to choose a 
name that hasn' t been used before. In fact, with 
disk it's mandatory: we cannot have two files 
with exactly the same name on one di sk. 

Now for the OPEN statement. For disk, we 
type: 

120 OPEN l,8,2,"0:"+N$ +",S,W" 

For tape, we make line 120 read: 

120 OPEN 1,l,2,N$ 

Now to write the da ta. Since we're writing a 
generalized program, it might be wise to ask the 
user to input the data. As soon as it is received , 
we'll write it to the fil e: 
130 INPUT "NAME";A$ 
140 INPUT "STUDENT NUMBER ";B$ 
150 INPUT "MARK";M 
160 REM PRINT IT 
170 PRINT#l,A$;CHR$(13); 
180 PRINT#l,B$;CHR$(13); 
190 PRINT#l,M;CHR$(13); 

We could make the program more friendly 
236 COMPUTE! Decembel 1983 

by asking ARE YOU SURE? in line 155, so that 
the user could reenter the information if a mistake 
had occurred. 

Now that the record is written, we need to 
ask if there are any more: 

200 PRINT 
210 INPUT "MORE "; X$ 
220 IF X$ =" Y" OR X$="YES" GOTO 130 

When we get beyond thi s point, the user has 
signaled that the job is completed. All we need to 
do is CLOSE the file, and we're fini shed : 

230 CLOSE 1 
240 PRINT "FILE ";N$;" IS WRITTEN" 

Trimmings For Disk 
If we are using disk, we might add di sk error 
checking. This tells us if we have problems - it's 
especially important a t the time of opening the 
file. The extra lines for this would be added to the 
above program : 

90 OPEN 15,8,15 
95 PRINT#15,"I0" 
125 INPUT#15,E,E$,El,E2 
126 IF E THEN PRINT E$:STOP 

Lines 125 and 126 may be repea ted after each 
disk activity, so we could see the same instructions 
at lines 205 and 206, and again at 235 and 236. 
You could put these two lines in a subroutine, but 
they a re brief enough to repeat at the appropriate 
places. Fina lly, we should CLOSE the command 
channel with: 

250 CLOSE 15 

Always OPEN the command channel at the 
beginning of a program and CLOSE it at the end . 
Closing a command channel causes the disk to 
close any other channels it might have going; it 



UST AS THE DRUIDS COMPILED

THE FIRST COMPUTER (Stone-

henge) so they also brought the first deco

rated tree into the home. The winter celebration

of these mystics has filled us with the desire to

continue their special ways. LISTEN . . .

CASSETTALOG!

ID YOU HEAR IT? Imagine a cassette containing • Descriptions of

all our games • Programming hints • Other products • FREE

GAME • Much more! One side is programmed for the Commodore 64™. The

other for the VIC 20™. Send just S2.00 to cover costs and then DEDUCT $3.00
FROM YOUR FIRST ORDER! Actually, the very fun of our cassettalog would

make a nice Christmas present itself!

GAMES!
Standard VIC 20™

Cassette

Alien Panic

Krazy Kong

Racefun

The Catch

Antimatter Splatter

\
;

$9.95

S9.95

$12.95

$12.95

$16.95

Exterminator

Music Writer HI

Kings Ransom

$19.95

$16.95

$16.95

Expanded Memory VIC 20 ™

Cassette

3-D Man (+3K)

Space Quest (+8K)

$12.95

$16.95

Defender on Tri (+3K)

Commodore 64 ™

Diskette

3D-64 Man

Exterminator 64

Widows Revenge

Quiz Pro

$12.95

$19.95

$19.95

$19.95

$19.95

BONUS!
The first 250 orders over $20 placed from this advertise

ment will receive a Nufekop dust cover for the 64 or

VIC 20 FREE OF CHARGE!

P.O. Box 156, 21255 Hwy. 62, Shady Cove, Oregon 97539 1-800-525-2529



VIC 20

40-80 COLUMN BOARD

only * 8 900
Now you can get 40 or 80 Columns on your T.V. or monitor at one time! No more

running out of line space for programming and making columns. Just plug in this

board and you immediately convert your VIC-20 computer to 40 or 80 columns!

PLUS, you get a Word Processor, Mail Merge program, Electronic Spreadsheet (like

VISICALC) and Terminal Emulator! These PLUS programs require only 8K RAM

memory and comes in an attractive plastic case with instructions. List $149 Sale $89

"15 DAY FREE TRIAL"

• We have the lowest VIC-20 prices

• We have over 500 programs

• Visa - Mastercharge - C.O.D.

• We love our customers!

It
ENTERPRIZES (wELOVEOURCUSTOMERs)
BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 lo order

MAKE YOUR VIC-20

COMPUTER TALK

when you plug in our

ONLY

59oo

VOICE SYNTHESIZER
You can program an unlimited number of words and sentences and even adjust volume and pitch.
You can make: . Adventure games that talk • Real sound action games

This voice synthesizer is VOTRAX based and has features equivalent to other models costing over
$370.00. To make programming even easier, our unique voice editor will help you create words and
sentences with easy to read, easy to use symbols. The data from the voice editor can then be easily

transferred to your own programs to make customized talkies.

"15 DAY FREE TRIAL"

• We have the lowest VIC-20 prices

• We have over 500 programs

• Visa — Mastercharge — C.O.D.

• We love our customers!

ENTERPRIZES <
BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order

40·80 COLUMN BOARD 
• only$89 00 ., 

Now you can get 40 or 80 Columns on your T.V. or monitor at one time! No more 
running out of line space for programming and making columns. Just plug in this 
board and you immediately convert your VIC·20 computer to 40 or 80 columns! 
PLUS, you get a Word Processor, Mail Merge program, Electronic Spreadsheet (like 
VISICALC) and Terminal Emulator! These PLUS programs require only 8K RAM 
memory and comes in an attractive plast ic case with instructions. List $149 Sale $89 

"15 DAY FREE TRIAL" 

• W .. hav .. th .. lo", ... t VlC·20 prlc ... 
• We have over 500 program. 

• V"a - "'a.t .. rchars .. - C.O.D. 

PRDTECTO 
ENTERPRIZES (WHOVEOURCUSTOMERS) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phon. 3121382·5244 10 order 

MAKE YOUR VlC-20 
COMPUTER TALK ONLY 

$ 5 900 when you plug in our 

VOICE SYNTHESIZER 
You can program an unlimited number or words and sentences and even adjust volume and pitch. 
You can make: • Adventure games that talk • Real sound action games 
This voice synthesizer 15 VOTRAX based and has features equivalent to other models costing over 
$370.00. To make programming even easier, our unique voice editor will help you create words and 
sentences with easy to read, easy to use symbols. The data from the voice editol" can then be easily 
transferred to you .. own programs to make customized talkies. 

"15 DAy'FREE TRIAL" 

• We have the low ... t VlC·20 price. 

• lA{e have over 500 program. 
• Vda - ", ... tercharge - C.O.D. 

PROTECTO 
E NTE RPRI Z E S ( ... 'OVE "'-"CUST"",RS) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382·5244 10 order 



COMMODORE 64
80 COLUMN BOARD

$149.00

80

Column* for

your 64

The dream of seeing 80 columns on the screen at one time is now a reality.

The Protecto Expansion Board converts your Commodore 64 to 80 col

umns! PLUS you get a word processor with database mailmerge, an elec

tronic spreadsheet, and a terminal emulator. List $249. SALE $149.

Coupon Price $139.00 (Disk Programs add $10.00).

I
;

i 9"

I 12"

I 12"

Screen

Scrren

Screen

Screen

80 COLUMN MONITOR SALE

- Green Text Display

- Green Text Display (anti reflective screen)

- Amber Text Display (anti reflective screen)

■ Color Text Display

List

$139

$199

$219

$299

Sale

$79

$ 99

$119

$249

VIC 20 COMPUTER 40-80 COLUMN BOARD LIST $149.00 SALE $89.00

• IS DAYFREE TRIAL

• WE HA VE LOWEST COMMODORE 64 PRICES

• WE HAVE OVER 500 PROGRAMS

• VISA • MASTERCHARGE • COD

• WE LOVE OUR CUSTOMERS

WE LOVE OUR CUSTOMERS)

BOX 550, BARRINGTON, ILLINOIS 60010

Phone 312/362-5244 to ordtr

COMMODORE 64 
80 COLUMN BOARD 

00* $14 • 

The dream of seeing 80 columns on the screen at one time Is now a reality. 

The Protecto Expansion Board converts your Commodore 64 to 80 col­

umns! PLUS you get a word processor with database mall merge, an elec­

tronic spreadsheet, and a terminal emulator. List $249. SALE $149. 

Coupon Price $139.00 (Disk Programs add $10.00). 

80 COLUMN MONITOR SALE 

9" Screen · Green Text Display 
12" Serren . Green Text Display (anti reflective screen) 
12" Screen· Amber Text Display (anti reflective screen) 
14" Screen· Color Text Display 

List 
$139 
$199 
$219 
$299 

Slle 
$ 79 
$ 99 
$119 
$249 

VIC 20 COMPUTER 40·80 COLUMN BOARD LIST $149.00 SALE $89.00 

• 15 DA Y FREE TRIAL 
• WE HA VE LOWEST COMMODORE 64 PRICES 
• WE HAVE OVER 500 PROGRAMS 
• VISA· MASTERCHARGE. COD 
• WE LOVE OUR CUSTOMERS 

PRDTECTD 
ENTERPRIZES (WELOVEOU.CUSTO"~ASI 
BOX 550, BARRINGTON, ILLINOIS Il0010 
Phone 3121382·5244 to order 



could give you real trouble if performed too early.

Trimmings For Tape

You could remove the ;CHR$(13); ending from the

PRINT#1 lines if you wish. But it might be best to

leave it in place, so that your programs can be

converted to disk operation without fuss.

If you have an original small-keyboard PET,
you can't write to disk at all and may have trouble

with cassette tape (blocks written too closely to

gether). If you're serious about files, you might

want to upgrade your machine.

A cassette tape file doesn't need to have a

name, but use one anyway.

Reading It Back

It would be nice to bring the file back using direct

statements, as we did the first time we wrote the

information. However, we can't use INPUT# in

direct mode, so we must write a program. Much

of it will look familiar. First, we OPEN the file,

then ask for the name:

100 PRINT "FILE READER"

110 INPUT "FILE NAME";N$

For disk, we would write the OPEN statement as:

120 OPEN 1,8,2,N$

We don't need to specify the drive number as

both will be checked. We don't need to specify

,S,R for sequential read because these options

will be assumed. It doesn't hurt to specify every

thing, however.

For tape, we would OPEN with:

120 OPEN 1,1,0,N$

In fact, if there's only one data file on the

tape, or if the one we want is the first, we could

write OPEN 1 and everything else would be

assumed.

130 INPUT#1,A$

140 INPUT#1,B$

150 INPUT#1,M

Now that we've input a record, let's print it out:

160 PRINT "NAME:{3 SPACES}";A$

170 PRINT "NUMBER: ";B$

180 PRINT "MARK:{3 SPACES}";M

Are there any more records? The computer

knows; and if we know how, we can ask the

computer.

There's a variable in the computer called ST

or STATUS. After every file operation — or more

exactly, after every input/output operation —

variable ST will be set as follows:

ST equals 0: file OK, more to come

ST equals 64: file OK, no more to come

ST other than 0 or 64: file has a problem

240 COMPUTE! December1983

For our simple reading program, we can type:

190 IF ST=0 GOTO 130

Thus, if the file is OK and is not at the end, we'll

go back and get another record.

Finally, we CLOSE the file with:

200 CLOSE 1

RUN the above program, and the information we

wrote to file STUDENTS will be recalled and

printed out to the screen.

Try Your Hand At These

Our file program is a good working example. You

might like to see if you can write some of the fol

lowing variations:

If you have disk, add error checking. Then

try creating errors (bad names) and see what

happens.

Modify the program to print only student

records for students named JONES.

Modify the program to count the number of
students.

Modify the program to calculate an average
grade.

We'll look at other aspects of sequential files
next time around. <Q

•Km I.M. ofCommodore Inc

Dealer availability MICROTECHN1C SOLUTIONS INC."

inquiries (203) 389-8383 P.O. BOX 2940, New Haven, a. 06515

• ! BREAK AWAY FROM BASIC ! *

6502 MACHINE LANGUAGE ASSEMBLER
lor the serious users of VIC-20 and C-GJ computers

PROFESSIONAL FEATURES INCLUDE:

• FULLSCREEN TEXT EDITOR for Program Entry or Word Processing

• STANDARD ASSEMBLER UTILITIES: Symbols. Labels. Arithmetic operators
• PLUS: - Extensive Error Checking and Reporting

- Listing Control: On-Orf, Pagenation, Symbol Table, etc.

- Chaining for Unlimited Source length even with small memory size

• FULL CHOICE OF OUTPUT DEVICES: Printer, Disk, Screen. Memory. Tape

• SPECIAL MEMORY-TO-MEMORY MODE FOR SUPER FAST ASSEMBLY

■ OBJECT CODE COMPATIBLE with standard PROM PROGRAMMERS to produce
lirmware -

- ASSEMBLER/TEXT EDITOR supplied on disk or casselte.

Specify VIC-20 or C-64 $32.95

-DOCUMENTATIONONLY(Refundablewiihorder) $ 4.00

- ALSO DISKETTES 1540/1541 Certified Error free, Pack of ten $19.95

OSIRIS
413 PHEASANT LANE Add 12.00 Poslage

SANTA ROSA. CA 95401 California residents Md 6% Tax

(707) 5760808 VIC-20 and C*4 irademarks Of Commodore

could give you real trouble if performed too early. 

Trimmings For Tape 
You could remove the ;CHR$(13); ending from the 
PRlNT#llines if you wish. But it might be best to 
leave it in place, so that your programs can be 
converted to disk operation without fuss. 

If you have an original small-keyboard PET, 
you can' t write to disk at all and may have trouble 
with cassette tape (blocks written too closely to­
gether). If you' re serious about fil es, you might 
want to upgrade your machine. 

A cassette tape fil e doesn' t need to have a 
name, but use one anyway. 

Reading It Back 
It would be nice to bring the file back using direct 
statements, as we did the first time we wrote the 
information. However, we can' t use INPUT# in 
direct mode, so we must write a program. Much 
of it will look familiar. Firs t, we OPEN the file, 
then ask fo r the name: 

100 PRINT "FILE READER" 
110 INPUT "FILE NAME" ;N$ 

For disk, we would write the OPEN statement as: 

120 OPEN 1,8,2,N$ 

For our simple reading program, we can type: 

190 IF ST=0 GOTO 130 

Thus, if the file is OK and is not at the end, we'll 
go back and get another record . 

Finally, we CLOSE the fil e with: 

200 CLOSE 1 

RUN the above program, and the information we 
wrote to file STUDENTS will be recalled and 
printed out to the screen. 

Try Your Hand At These 
Our file program is a good working example . You 
might like to see if you can wri te some of the fol­
lowing varia tions: 

If you have disk, add error checking. Then 
try creating errors (bad names) and see what 
happens. . 

Modify the program to print only student 
records for students named JONES. 

Modify the program to count the number of 
s tudents. 

Modify the program to calculate an average 
grade. 

We' ll look at other aspects of sequential fil es 
next time around . to 

We don' t need to specify the drive number as I::::::::=::::!ii:::~i 
both will be checked. We don' t need to specify 
,S,R for sequentia l read because these options 
will be assumed . It doesn' t hurt to specify every­
thing, however. 

For tape, we would OPEN with: 

120 OPEN 1,1,0,N$ 

In fact, if there's only one data file on the 
tape, or if the one we want is the firs t, we could 
write OPEN 1 and everything else would be 
assumed. 

130 INPUT #l ,A$ 
140 INPUT#1,B$ 
150 INPUT #1 ,M 

Now that we've input a record, let's print it out: 

160 PRINT "NAME: (3 SPACES J"; A$ 
170 PRINT "NUMBER: ";B$ 
180 PRINT "MARK: (3 SPACES J " ; M 

Are there any more records? The computer 
knows; and if we know how, we can ask the 
computer. 

There's a variable in the computer called ST 
or STATUS. After every file opera tion - or more 
exactly, after every input/outpu.t operation ­
va riable ST will be set as follows: 

ST equals 0: file OK, more to come 
ST equals 64: file OK, no more to come 
ST other than 0 or 64: file has a problem 
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• PLUS: - Extensive Error 
- Listing Control: On.()tf, I , Symbol Table, etc. 
- Chaining for UnllmUed Source length even with small memory size 

• FULLCHQtCE OF OUTPUT DEVICES: Printer, Disk, Screen, Memory, Tape 
• SPECIAL MEMORY·TO·MEMORY MODe FOR SUPER FAST ASSEMBLY 
• OBJECT CODe COMPATIBLE wi th standard PROM PROGRAMMERS to produce 

firmware ' 
- ASSEMBLERITEXT EDITOR supplied on disk 01 cassette. 

Specify V!C·20 or C-64 $32.95 
- DOCUMENTATION ONLY (Refundable wl,h order) S 4.00 
- ALSO DISKETTES 1540/ 1541 Certllied Error free, Pack 01 len S19.95 

- OSIRIS 
. '3 PHEASANT LANE AdC S2.00PoSlaoe 

SAHTA ROSA. CA 95-'01 C.htOf,qresideflts IIdd 6% Tax 
(707) S16-0e08 vtC20 and c-&l ,.Idem,"'S 01 Commooole 



Still the Best!

Rated THE BEST educational

program for the VIC 20TM by
Creative Computing magazine.

Commodore 64 version: "This

is the best typing tutor we have

seen yet; it can get your

children touch typing in short

order and bring an old hand up

to speed. Includes excellent
training modules and an

arcade type mode to liven

things up and put some

pressure on;****+" INFO-64

Our customers continue to tell

us of their success....

!'.. delighted with my son's
progress ... he is the only
one in his second grade class

who touch types at the computer.'

(58 year old man writes)... "great, excellent. To me a source
of great learning ... I just can't express how much I have

enjoyed il!"

In daily use by schools across the USA.

TYPING TUTOR + WORD INVADERS

The proven way to learn touch typing.

COMMODORE64 Tape $21.95

COMMODORE64 Disk$24.95

VIC20(unexpanded) Tape$21.95

IFR
(FLIGHT SIMULATOR)

CARTRIDGE

FOR THE VIC 20

$39.95
JOYSTICK REQUIRED

Put yourself in the pilot's seat! A very challenging realistic
simulation of instrument flying in a light plane. Take off,
navigate over difficult terrain, and land at one of the 4 airports.

Artificial horizon, ILS, and other working Instruments on screen.

Full aircraft features. Realistic aircraft performance —

stalls/spins, etc. Transport yourself to a real-time adventure in

the sky. Flight tested by professional pilots and judged

"terrific"!

■■■ Shipping and handling $1.00 per jJUBh
MM order. CA residents add 6% tax. x^pp»

SOFTH//IRE
P.O. Box 6277, San Rafael, CA 94903 (415) 499-0850

Programmers: Write to our New Program Manager concerning

any exceptional VIC 20TM or CommodorB B4TM game

or other program you have developed.

Mirage concepts'
Awesome Mew

Data Base Manager,
Jumps to Every

Command...

TH€
RCAL

POWC
YOUR

THRONC!

Be The Master of All you survey
in Your Home, Office, Classroom

Or Recreation/ Mirage Concepts conquers all
opposition witn Its newly Introduced Data Base

Manager, its tne easiest to use and most powerful

data Oase program ever devised for the

commodore M™. Mirage's potent new

Data Base Manager puts vou in full

command to force all aspects of your
stored information into any sequence

or any format you desire. Assume your role as the

rightful ruler of all your domain with Mirage concepts
Mlghi i Data Base Manager

C0MM0D0RE-64
and VIC-20 users!

TM

impact Printer

by fidelity

Electronics

( fk^ and Sue
long on Quality'.

Feotures: High quality print head- MCBf equol to

500,000 lines, 5x7, 30cps impact dot matrix,

144 dots per line, 2.25 "w plain paper roll end

cartridge ribbon included.Upto 40 column width,lower

case descenders, upper/lower cose characters, con

reproduce the entire 20/64 graphics set, dot addressable

graphics, supports custom choracter capability, reverse

character mode, permits user selection of two choracter sets.

Transformer included. 90-day warranty. N.Y. residents odd

applicable sales tax. „„ ^^ CrtdJi Cm(l 4ecepferf

Send Check or W O

INQUIRIES

"Coll THI Prinftr fiptrfi" fw hforawfiM mrf Oritrx

SSSSIS1"1 Toil-Free 1-800-645-4710
ofyELOPMtm (in N.Y., outside cont. U.S. 516-221-3000)

2951 MERRICK RD. DEFT. C-12 BELLMORE. NY 11710

We 20 ond Commodore 6< are trodenxjrll of Commodofe EIkItookj ltd.

Still the Best! 

Rated THE BEST educational 
program for the VIC 20TM by 
Crearl~e CompuUng magazine. 
Commodore 64 version: "This 
is the best typing tutor we have 
seen yet; It can get your 
child ren touch typing In short 
order and bring an old hand up 
to speed. Includes excellent 
training modules and an 
arcade type mode to liven 
things up and put some 
pressure on; **** +" INFO·64 
Our customers continue to tell 
us of their success .... 
:',. delighted with my son's 
progress ... he Is the only 
one In his second grade class 
who touch types al the computer." 
(58 year old man wrftes) ., . "great, excellent. To me a source 
of great learning ... I just can't express how much I have 
enjoyed It !" 
In daily use by schools across the USA. 

TYPING TUTOR + WORD INVADERS 
The proven way to learn touch typing. 

COMMODORE 64 Tape $21.95 
COMMODORE 64 Disk $24.95 
VIC'20 (unexpanded) Tape $21.95 

IFR 
(FLIGHT SIMULATOR) 

CARTRIDGE 
FOR THE VIC 20 

$39.95 
JOYSTICK REQUIRED 

Put yourself in the pilot's seat! A very challenging realistic 
simulation of instrument flying In a light plane. Take off, 
navigate over difficult terrain, and land at one of the 4 airports. 
Artificial horizon, ILS. and other working instruments on screen. 
Full aircraft features . Realistic aircraft perform ance -
stalls/spins, etc . Transport yourself to a real·time adventure In 
the sky. Flight tested by professional pllots and judged 
"terrific" ! 

0"-; Shipping and handling $1.00 per r,_ 1 
IIIIIiiiiii.! order. CA residents add 6% tax . ~ 

ACAi)i:Ii1'! 
SOFTWARE 

P.O. Box 62n, San Rafael , CA 94903 (415) 499·0850 

Programmera: Write to our New Program Manager concerning 
any exceptional VIC 201M or Commodore s.TM game 

or other program you have developed. 

Mirage concepts' 
Awesome New 
Data Base Manager 
Jumps to Every 
Command ... 

any sequence 
Of any forma t VOO ASSume your role as the 
lightful ruler Of all your domain wlth Mlraoe Conceats 
Mlghtv Data Base Manager. ~95 
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80 COLUMN PRINTER SALE—$149.00*

'STX-80 COLUMN

PRINTER —S149.00

Prints full 80 columns. Super silent operation,

60 CPS, prints Hi-resolution graphics and

block graphics, expanded character set, ex

ceptionally clear characters, fantastic print

quality, uses inexpensive thermal roll paper!

DELUXE COMSTART/F

PRINTER—$219.00

The Comstar T/F is an excellent addition to
any micro-computer system. (Interfaces are

available for Apple, VIC-20, Commodore-64,

Pet, Atari 400 and 800, and Hewlett Packard}.

At only $219 the Comstar gives you print quali

ty and features found only on printers costing

twice as much. Compare these features.

• BI-DIRECTIONAL PRINTING with a LOGIC

SEEKING CARRIAGE CONTROL for higher

through-put in actual text printing. BO

characters per second.

• PRINTING VERSATILITY: standard 96 ASCII

character set plus block graphics and interna

tional scripts. An EPROM character generator

Includes up to 224 characters.

• INTERFACE FLEXIBILITY: Centronics 13

standard. Options include EIA RS232C, 20mA

Current Loop.

• LONG LIFE PRINT HEAD:

character Hie expectancy.

100 million

• THREE SELECTABLE LINE SPACINQS: 8. B

or 12 lines per inch.

• THREE SELECTABLE CHARACTER

PITCHES: • 10, 12 or 16.5 characters per inch.

132 columns maximum. Double-width font also

is standard for each character pitch.

• PROGRAMMABLE LINE FEED: program

mable length from 1/144 to 255/144 inches.

• VERTICAL FORMAT CONTROL: program

mable form lengih up to 127 lines, useful for

short or over-sized preprinted forms.

• FRICTION AND TRACTOR FEED: will accept

single sheet paper.

• 224 TOTAL CHARACTERS

• USES STANDARD SIZE PAPER

if you want more try —

Premium Quality

COMSTAR T/F SUPER-10X

PRINTER—$299.00

More Features Than RX-80

For $299 you get all of the features of the

Comstar T/F plus 10" carriage 120 cps, 9x9

dot matrix with double strike capability for 18

x 18 dot matrix. High resolution bit image (120

x 144 dot matrix), underlining, backspacing,

left and right margin settings, true lower

descenders, with super and subscripts, and

prints standard, Italic, Block Graphics, special

characters, plus 2K of user definable char

acters. For the ultimate in price performance

the Comstar T/F Super 10" leads the pack!

Double

Immediate Replacement

Warranty

We have doubled the normal 90 day warranty

to 180 days. Therefore if your printer fails

within "180 days" from the date of purchase

you simply send your printer to us via United

Parcel Service, prepaid. We will IMMEDIATELY

send you a replacement printer at no charge

via Umled Parcel Service, prepaid. This warran

ty, once again, proves that WE LOVE OUR

CUSTOMERS!

15 DAY FREE TRIAL

OTHER OPTIONS
Extra Ribbons $ 5.95

Roll Paper Holder 32.95

Roll Paper 4.95

5000 Labels 19.95

1100 Sheets Fan Fold Paper 13.95

Add $17.50 shipping, handling and insurance.

Illinois residents please add 6% lax. Add

$40.00 for CANADA. PUERTO RICO, HAWAII.

ALASKA orders. WE DO NOT EXPORT TO

OTHER COUNTRIES. Enclose cashiers check,

money order or personal check. Allow 14 days

for delivery, 2 to 7 days for phone orders. 1

day express mail available1! Canada orders

mus! be in U.S. dollars.

ENTERPRIZ ES WE LOVE OUR CUSTOMERS)
BOX 550, BARRINGTON, ILLINOIS 60010
Phon* 312/382-5244 to order

SUPER-10" ABCDEFGH IJKLMNOPQRSTUVWXY

ABCDEFGHIJKLMNOPQRSTUVWXYZ 1 234S67B9O

80 COLUMN PRINTER SALE-$149.00* 

· STX·80 COLUMN 
PRINTER-$149.00 

Prin ts lull 80 columns. Super silent operat ion, 
60 CPS, prints HI·resolution graphics and 
block graphics, expanded character sel, ex­
ceptionally clear characters, fantastic print 
quality, uses Inexpensive thermal roll paper! 

DELUXE COMSTAR T/F 
PRINTER-$219.00 

The Comslar T/F is an excellent addition to 
any micro-computer system. (Interlaces are 
available lor Apple. VIC·2Q, Commodor&64, 
Pel. Alari 400 and 800, and Hewlett Packard). 
AI only $219 the Comslar gives you print quali· 
ty and features found only on printers costing 
twice as much. Compare these features. 

• SI·DIRECTIONAl PRINTING with a LOGIC 
SEEKING CARRIAGE CONTROL lor higher 
through·put in actual texl pr inting. 80 
charac ters per second. 

• PRINTING VERSATILITY: standard 96 ASCII 
character set plus block graphics and Interna· 
tional scripts. An EPROM character generator 
Includes up to 224 charac ters. 

• INTERFACE FLEXIBILITY: Centronics Is 
standard. Options Include EIA RS232C, 20mA 
Current Loop. 

• LONG LIFE PRINT HEAD: 100 million 
character l ife expectancy. 

• THREE SELECTABLE LINE SPACINGS: 6, B 
or 12 lines per inch. 

CO M.ST AR T F 

• THREE SELECTABLE CHARACTER 
PITCHES: • 10, 12 or 16.5 characters per Inch. 
132 columns maximum. Double·width font also 
Is standard for each character pilch. 

• PROGRAMMABLE LINE FEED: program· 
mabie length Irom 11144 to 2551144 Inches. 

• VERTICAL FORMAT CONTROL: program· 
mabie form length up to 127 l ines, useful for 
short or over· sized preprinted forms. 

• FRICTION AND TRACTOR FEED: will accept 
sing le sheet paper. 

224 TOTAL CHARACTERS 

USES STANDARD SIZE PAPER 

If you want more try_ 

Premium Quality 
COMSTAR T/F SUPER·10X 

PRINTER-$299.00 
More Features Than RX·80 

For $299 you get all of the features of the 
Comslar TfF plus 10" carriage 120 cps, 9 x 9 
dot matrix with double strike capability lor '8 
x 18 dot matrix . High resolution bit Image (120 
x 144 dot matrix), underlining, backsp'aclng, 
teft and right marg in sellings. true lower 
descenders, -Nith super and subscripts, and 
prints standard, Italic, Block Graphics, special 
characters, plus 2K 01 user definable char­
acters. For the ultimate in price performance 
the ComstarTfF Super 10" leads the pack! 

Double 
Immediate Replacement 

Warranty 
We have doubled the normal 90 day warranty 
10 180 days. Therefore if your printer fails 
with in "180 days" from the date of purchase 
you simply send your printer to us via United 
Parcel Serv ice, prepaid. We will IMMEDIATELY 
send you a replacement printer al no Charge 
via United Parcel Service, prepaid . This warran· 
ty, once again , proves that WE LOVE OUR 
CUSTOMERS! 

15 DAY FREE TRIAL 
OTHER OPTIONS 

Extra Ribbons . . .. . ... .. . ..... ...... . $ 5.95 
Roll Paper Holder . ... . . . ... . .. . ...... . 32.95 
Roll Paper . . . 4.95 
5000 Labels ... 19.95 
1100 Sheets Fan Fold Paper . . ... . 13.95 

Add $1 7.50 shipping. handling and insurance. 
Ill inois residen ts please add 6% lax. Add 
$40.00 for CANADA. PUERTO RICO, HAWAII , 
ALASKA orders. WE DO NOT EXPORT TO 
OTHER COU NTRIES. Enclose cash iers check, 
money order or personal check. Allow 14 days 
for del ivery, 2 to 7 days for phone orders, 1 
day express mail avai lable !! Canada orders 
musl be in U.S. dollars. 

PROTECTO 
ENTER PRIZES (WE LOVE OUR CUSTOMERS, 

BOX 550. BARRINGTON, ILLINOIS 80010 
Phone 3121342·52441 to ord.r . 

SUPER·l0" ABCDEFGH%JKLMNOPQRSTUVWXVZ 
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SUPER

COM-START/F 15" PRINTER

SALE $37900

NOW YOU CAN BUY A TRACTOR-FRICTION

15" CARRIAGE PRINTER

FOR AN INCREDIBLE $37900

Warranty

COMSTAR15"

180 day

EPSON*
MX-lOO/Type 111

90 day

OKIDATA*
MICROLINE83A

90 day

Buffer 2.3 K 1 Line 1 Line

CPS 100 80 120

CP1
10.12.17 10.17 10.17

Now you can save big on the Corn-Star 15" dot matrix printer

from Protecto.

It's the 15J4" carriage printer that combines the most advanced

features with a price that's better than ever. And component by

component, Corn-Star 15" is so reliable, Protecto can warranty it

for up to twice as long as its major competitors.

The popular Corn-Star 15". A great printer at a truly great price.

When you add it up, it figures to be a super sale.

• LOWEST PRICES • 15 DAY FREE TRIAL • 90 DAY FREE REPLACEMENT WARRANTY

• BEST SERVICE IN U.S.A.-ONE DAY EXPRESS MAIL- FREE CATALOGS

•Add $17.50 for shipping, handling and insurance. Illinois residents

I please add 6% tax. Add $35-00 for CANADA. PUERTO RICO, HAWAII
lorders. WE OO NOT EXPORT TO OTHER COUNTRIES.

■Enclose Cashiers Check, Money Order or Personal Check. Allow 14 days

'for delivery, 2 to 7 days for phone orders, 1 day express mail! Canada

lorders must be in U.S. dollars. VISA — MASTER CARD — C.O.D.

ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010

Phone 312/382-5244 to order

(WE LOVE OUR CUSTOMERS)

SUPER 
COM-STAR T/F 15" PRINTER 

SALE $37900 

NOW YOU CAN BUY A TRACTOR-FRICTION 
15" CARRIAGE PRINTER 

FOR AN INCREDIBLE $37900 

IL 
~l,l;@I( 

COMSTAR IS" 
EPSON· 
MX·IOOlType III 

OKIDATA" 
MICROLINE 83A 

ISO day 

Buffer 2.3 K 
CPS 100 
CPI 10. 12. 17 

Over SO Type Fonts Yes 

Block Graphics Yes 
Special Character Sets Available Yes 
Roll Paper H older Standard Yes 
Suggested Retail Price 
p" ,," I""" " . .. boW'\! ,,~ .,I .... It .... , • • , h n ,a ft~ I~,· , .. ' .r 

$599. 

Special Price $379. 

Now you can save big on the Com-Star 15 " dot matrix printer 
from Protecto. 

It's the 15 Y, " carriage printer that combines the most advanced 
features with a price that's better than ever. And component by 
component, Com-Star 15 " is so reliable, Protecto can warranty it 
for up to twice as long as its major competitors. 

The popular Com-Star IS ". A great printer at a truly great price. 
When you add it up, it figures to be a super sale. 

90 day 90 day 

I Line I Line 

80 120 

10.17 10.17 

No No 

No No 

No No 

No No 

$749. $S99. 

- LOWEST PRICES - 15 DAY FREE TRIAL- 90 DAY FREE REPLACEMENT WARRANTY 
- BEST SERVICE IN U.S.A. - ONE DAY EXPRESS MAIL- FREE CATALOGS 

:"Add i;;5O' (;,--;hjpPing, ha;diTng a-;din7u7a~;-liiin~i;-r;; ide;rts--1 
I please add 6% lax. Add $35.00 lor CANADA. PUERTO RICO, HAWAII I 
I orders. WE DO NOT EXPORT TO OTHER COUNTRIES. I 
',EnClose Cashiers Check, Money Order or Personal Check. Allow 14 days I 
for delivery, 2 to 7 days for phone orders, 1 day express mail! Canada I 

l orders must be In U.S. dollars. VISA - MASTER CARD - C.O.D. I -----------------------------

PROTECTO 
ENTERPRIZES lW'LOV'OURCUSTOM'RSi 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382·5244 10 order 



MACHINE LANGUAGE
Jim Butterfield, Associate Editor

Hopping Around

Transfer of control — jumping and branching —

seems to be easy and straightforward to accom

plish. In 6502 programming, you can make a

decision-based branch, which will take you for

ward or backward a hundred-odd locations; or an
unconditional jump, which will take you any

where you want to go.

Yet there are a number of techniques that

transfer control in unusual ways. Often they may

seem like tricks, but they can be useful in achieving

programming objectives: speed, flexibility, or

compactness. We'll look at some of these tech

niques here.

The Long Branch

If you want to use a branch to implement a deci

sion, your range is limited to slightly over 120

locations forward or backward. We often want to

get around this limitation. It may be argued, by

the way, that well-organized programs should

never need to branch over any great distance;

that your programs should be organized into sub

routine modules so that transfers of control will

always be short and visible.

For the moment, let's look at an example:

2000 LDX #$20

2002 BIGLOOP LDA #$0D

20C0

20C1

20C3

DEX

BNE BIGLOOP

We have a problem here. We can't branch over

the needed range — about 190 bytes. The simple

way is to insert a JMP:

20C0

20C1

20C3

20C6 SKIP

DEX

BEQ

JMP

SKIP

BIGLOOP

Another way is more subtle and must be used

with care. It avoids the JMP, and thus makes a

routine more easily relocatable. Let's assume

that somewhere in our program sequence we

have a BNE:

2000

2002

2065

2068

LDX

BIGLOOP LDA

LDA

BNE

#$20

#$0D

S027A

STEP

Now, immediately after the BNE at address

2068, another BNE instruction would never

branch. After all, if the Z flag is clear, we will take

the previous branch to STEP. And if the Z flag is

set, neither branch will be taken. So we might use:

2000

2002

2065

2068

206A

20C2

20C3

BIGLOOP

LINK

LDX

LDA

LDA

BNE

BNE

DEX

BNE

#$20

#$0D

$027A

STEP

BIGLOOP

LINK

As the program executes in the area of 2065,

it will never take the branch to BIGLOOP. But

when we get down to the bottom, the instruction
at 20C3 will (if conditions are right) branch to

LINK, and will immediately branch again to BIG

LOOP. Each branch is now a shorter hop and

easily within range.

Hidden Instructions
Suppose you need a series of PRINT subroutines,

one to print a RETURN (SOD), one to print a space

($20), and another to print an exclamation point.

You could write three subroutines; or you could

write the three Load commands and then branch

to a common point; or you could do this:

2000

2002

2005

2008

200B

A9

2C

2C

20

60

0D

A9

A9

D2

20

3F

FF

LDA

BIT

BIT

JSR

RTS

#$0D

$20A9

$3FA9

PRINT

;return

;hidden space

;hidden question mark

;print it

;return

What happens when we call address 2000?

We load the RETURN character, perform two
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Hopping Around 

Transfer of control - jumping and branching­
seems to be easy and straightforward to accom­
plish, In 6502 programming, you can make a 
decision-based branch, which wi ll take you for­
ward or backward a hundred-odd loca tions; or an 
unconditiona l jump, which will take you any­
where you want to go, 

Yet there are a number of techniques that 
transfer control in unusual ways, Often they may 
seem like tricks, but they ca n be useful in achieving 
programming objectives: speed , fl exibility, or 
compactness, We' ll look at some of these tech­
niques here, 

The Long Branch 
If you want to use a branch to implement a deci­
sion, your range is limited to slightly over 120 
locations forward or backward, We often want to 
get around this limita tion, It may be argued, by 
the way, that well-organized programs should 
never need to branch over any great distance; 
that your programs should be organized into sub­
routine modules so that transfers of control will 
always be short and visible, 

For the moment, let's look at an example: 

2000 LOX #$20 
2002 BIGLOOP LOA # $00 

20CO 
20CI 
20C3 

OEX 
BNE BIG LOOP 

We have a problem here, We can' t branch over 
the needed range - about 190 bytes, The simple 
way is to inse rt a 1MP: 

20CO OEX 
20CI BEQ SKIP 
20C3 )MP BIGLOOP 
20C6 SKIP 

Another way is more subtle and must be used 
with care, It avoids the 1MP, and thus makes a 
routine more eas ily relocatable, let's assume 
that somewhere in our program sequence we 
have a BNE: 
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2000 LOX #$20 
2002 BIGLOOP LOA #$00 

2065 
2068 

LOA S027A 
BNE STEP 

Now, immediately after the BNE at address 
2068, another BNE instruction would never 
branch, After all, if the Z flag is clear, we will take 
the previous branch to STEP, And if the Z flag is 
set; neither branch will be taken , So we might use: 

2000 LOX # $20 
2002 BIG LOOP LOA #500 

2065 
2068 
206A LINK 

20C2 
200 

LOA 5027A 
BNE STEP 
BNE BIGLOOP 

OEX 
BNE LINK 

As the program execu tes in the area of 2065, 
it will never take the branch to BIG lOOP, But 
when we get down to the bottom, the instruction 
at 20C3 will (if conditions are right) branch to 
LINK, and will immedia tely branch again to BIG­
lOOP, Each branch is now a shorter hop and 
easily within range , 

Hidden Instructions 
Suppose you need a series of PRINT subroutines, 
one to print a RETURN ($00), one to print a space 
($20), and another to print an exclamation point. 
You could write three subroutines; or you could 
write the three load commands and then branch 
to a common point; or you could do this: 

2000 A9 00 LOA #500 ;return 
2002 2C A9 20 BIT 520A9 ;hidden space 
2005 2C A9 3F BIT 53FA9 ;hiddenquestionmark 
2008 20 02 FF )SR PRINT ;print it 
200B 60 RTS ;return 

What happens when we call address 2000? 
We load the RETURN character, perform two 
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Thrill Your Friends

This Christmas

with a gift

from

bitCards
PERSONALIZED

SOFTWARE

Only $18.50

Christmas draws near. Santa has disappeared from his ice-
castle. The player can solve the mystery using the available clues.

Along the way he'll discover that this is no ordinary adventure

game: In a storage room, he'll find a shimmering package

addressed to him. And in Santa's coat pocket, a scrap of a note

signed by you! Santa's computer will call upon him by name to

help solve the mystery.

And that's just the start of it. We've designed "A Christmas

Adventure" to be fun. Graphics, humor, action sequences and
many other features and surprises to charm seasoned adventurer

and novice alike. We'll even include your own personal greeting

message—right in the program!

A bltCard is the perfect gift for everyone on your list who has

access to a micro. They'll love being part of their own adventure.

And they'll love you for stuffing their stocking with this Christmas

delight.

BitCards. A personalized greeting card. A customized gift.

Now isn't that a better idea than a polka-dot tie?

Cassette versions available (or Commodore-643 and for VIC-20® (specify 5K or 5K+8)

48K disk versions available (or Atari® 800 and Apple® II (all models and compatibles)

16K cassette versions available for Atari® 400/800 and TRS-80® Models I, III and Color

P.S. Why not order one for yourself too. You'll love the adventure.

TO ORDER A CUSTOMIZED BITCARD:

BY PHONE: (Visa or M/C accepted) call 1-800-555-1212 and ask lor the TOLL

FREE NUMBER FOR BITCARDS.

BY MAIL: (money order or MasterCard/Visa number & exp. date) use seperate

sheet for each bitCard ordered. Give your name and address and following info
about recipient: (1) name (2) address (3) computer (e.g.. TRS 80® Model I) (4)
(optional) his/her phone number. Also include your personal message to
recipient (25 word max.) (We'll supply standard message if you prefer). Indicate if

you want bitCard sent to you or directly to recipient. Order should arrive before
Dec. 12. Send order or requests for info to: bitCards, 120 S. University Dr., Suite
F-6, Plantation, FL 33317. Canadian orders welcome.

DEALEH INQUIRIES INVITED

Otaleri only: Write to Charlscan Data. Inc.. 1130 Lajoie, Suile 5. Montreal. Canada H2V 1NB (514) 274-1103

Apple is a trademark ol Apple Computing. Inc. Vic-20 and Commodore-64 are trademarks of Commodore
Business Machines. Inc. Atari is a registered trademark of Ateri. Inc. TRS-BO is a registered trademark of

Tandy Corp.

This Publication 
is available in 
Microform. 

University Microfilms 
International 

Please send additional infomlation 
for __________________ ___ 

Namc __________________ __ 

I nstitul ionL-______________ _ 

StrcCL! __________________ _ 

City ____ ____ _ 

State Zip ____ _ 

300 North Zeeb Road 
Dept. P.R. 
Ann Arbor. Mi. 48106 

Thrill Your Friends 
This Christmas 

with a gift 
from 

bitCards 
PERSONALIZED 

SOFTWARE 

Only $18.50 

Christmas draws near. Santa has disappeared from his ice­
castle. The player can so lve the mystery using the avai lab le clues. 
Along th e way he 'll discover thal this is no ordinary adventure 
game: In a storage room, he'll find a shimmering package 
addressed to him. And in Santa's coat pocket, a scrap of a note 
signed by you! Santa's computer will call upon him by name to 
help so lve the mystery. 

And that's just the start of it. We've designed "A Christmas 
Adventure " to be fun . Graph ics, humor, action sequences and 
many other features and surprises to charm seasoned adventurer 
and novice alike. We'll even include your own personal greeting 
message--right in the program! 

A bltCard is the perfect gift for everyone on your list who has 
access to a micro. They' ll love being part of thei r own adventure. 
And they'll love you for stuffing their stocking w ith this Christmas 
del ight. 

BItCards. A personalized greeting card . A customized gift . 

Now isn 't that a better idea than a polka-dot tie? 

Cassette versions available for Commodore·64@ and for VIC·208(specify SK or SK+8) 
48K disk versions available for Atari® 800 and AppleS II (all models and compatibles) 

16K cassette versions available for Atari® 4001800 and TkS·80® Models I. III and Color 

P.S. Why not order one for yourself too. You 'll/ave the adventure. 

TO ORDER A CUSTOMIZED BITCARD: 

BY PHONE: (Visa or M/C accepted) call 1·800·555·1212 and ask lor the TOLL 
FREE NUMBER FOR BITCARDS. 

BY MAIL: (money order or MasterCard/Visa number & expo date) use seperate 
sheet tor each bitCard ordered. Give your name and address and fo llowing info 
about recipient: (1) name (2) address (3) computer (e.g., TRS 80~ Modell) (4) 
(optional) his/ her phone number. Also include your personal message to 
recipient (25 word max.) ( We 'll supply standard messageil you prefer). Indicate if 
you want bitCard sen I to you or directly to recipient. Order should arrive before 
Dec. 12. Send order or requests for info to : bltCards, 120 S. University Dr., Suite 
F·6, Plantation, FL 33317. Canadian orders welcome. 

DEALER INQUIRIES INVITED 

O .. len onl)': Write co C"lrl.SCln Dall. Inc .. 1130 La joie. Suile 5. Monera.!, C.nad. H2V IN81514) 274-1 103 

Apple Is • Iradem.rk 01 Apple Computing . Inc. Vlc-20 and Commodore-04 are tr.demarks 01 Commodore 
Business Machines. Inc. Alari Is • registered trademark 01 Alari . Inc. TRS-80 is a registered trademark 01 
Tandy Corp. 



Hewlett Packard
Write or call (or prices.

SPECIALS on INTREGATED CIRCUITS
6502

6502A/6512A

6520 PIA

6522 VIA

6532

2114-L200
2716EPR0M

2532 EPROM

7.45

8.40

5.15

6.45

7.90

6116 2KX8CM0SRAM
4116 RAM

4164 RAM

10/6 95

50/7.95

10/4.90

10/6.10
10/7.40

2.45

4.45
5.90

6.45

50/ 6.55

50/ 7.35

50/4.45
50/ 5.75

50/ 700

25/ 2.30

5/ 4.20

5/ 5.75

5/ 6.20

Zero Insertion Force 24 pin Socket JScanbe)

100/6.15

100/6.90

100/4.15
100/5.45

100/6.60
100/2.15

10/3.95

10/5.45
10/5.95

8 for 14

6.50
200

Anchor

Automation

Signalman

Modems

FREE SOURCE MEMBERSHIP WITH SIGNALMAN
All Signalman Modems are Direc! Conned, and include cables

to conned to your computer and to the telephone. Signalman

Modems provide the best price-performance values

Dealer and OEM Inquiries invited

Volksmodem (79)

RSZ32 or Atari Cable for Volksmodem
Mark I RSZ32 (99)

Mark VI for IBM Personal Computer (279)

Mark VII Auto Dial/Auto Answer (159)

Mark XII Smart Model 1200/300 (399)

59

9

59

179

295

DC HAYES Smart modem
DC Hayes Smartmodem 1200/300

219

529

PROM QUEEN for VIC

Apple Emulator for Commodore 64

STAT Statistics Package for C64

Solid Oak 2 Level Stand lor C64 or VIC
C64/V1C Switch (networking)

BACKUP Vi II tape copier tor C64 or VIC

CARDBOARD/6 Motherboard - VIC

CARDBOARD/5 Motherboard - C64

CARD PRINT G Printer Int with Graphics

CARD PRINT B Printer Interface—C64/VIC

CARDB0ARD/3s Motherboard - VIC
CARDCO C64/VIC Calculator Keypad

CARDRAM/16 RAM Expansion - VIC

Complete CARDCO Une in stock
CIE and VIE IEEE Interfaces in stock

MAE Assembler (or C64 + CBM

170

Call

95

29

125

20

64

56

72

40

32

32

50

89

APPLE—FRANKLIN ITEMS
KRAFT Apple Joystick 40

Kraft Apple Paddle Pair 30

SPINNAKER Software in stock

Broderbund Saltware in stock

16KRAM Card for Apple 59

Multiplan— Microsoft 185

Solid Oak 2 Level Stand for Apple 29

Serial Card lor Apple 99

MCP HAM/30 column cant for lie (AP/TXT) 139

Z80 Softcard and CP/M (Microsoft) 235

RANA Elite I with Controller 389

Parallel Printer Interface/Cable 79

Microtek Interfaces In stock

Apple OumpFIng with 16K Buffer 160

6rappler+ Interlace 129

Kraft Products for Apple in stock

DC Hayes Micromodem II 299

PFS: File 95

PFS: Report 95

Videx 80 Column Card 209

Hayden Software for Apple 20% OFF

Apple Blue Book 19

Qcommodore
See us for Personal. Business, and Educational

requirements. Educational Discounts available.

PETSCAN I $245 base price
Allows you to connect up to 30 CBM/PET Computers to

shared disk drives and prinlers. Completely transparent to the

user. Perfect for schools or multiple word processing con

figurations. Base configuration supports 2 compuiers. Addi

tional computer hookups S100 each.

COMPACK/STCP $115
Intelligent Terminal Package for PET, CBM, C64
Includes ACIA Hardware/ STCP Software

VIDEO ENHANCER for CommodDre 64 69
Realize video quality equal or better than composite monitor

using standard color TV

SCREENHAKEB 80 Column AdapterforUli4 145
Provides big screen capability for business applications

'GENESIS Computer Corp
VlController [for C64 as well) 50

combine with BSR modules for home or business control

COMSENSE Remote Sensing Adapter to: (WuiVli: 35

COM VOICE Synthesizer for C64 or VIC 139

includes software for test to speech, pitch, etc

COM CLOCK Real Time Clock with battery backup 45

VIC Zfi Products and Software in stock

Thorn EMI Software UM1 Software

ABACUS Software HES Software

16K RAM for VIC 64 Vanilla Pilot 27

VICTORY Software for VIC and C54

Street Sweepers (VIC) 12 Kongo Kong (VIC) 16

Night Rider (VIC) 11 Cosmic Debris (VIC) 12

Annihiiaior 16 Adventure Pack I 16

Adventure Pack II 16 Metamorphosis 11

Educational Pack I 11 Trek 12

Strategy Pack I 1_6 Grave Robbers 12

PAPER CLIP Word Processor

ORACLE Data Base from Batteries Included

Super BusCard from Batteries Included 179

Commodore 64 Programmers Reference Guide 16

MicroChess for C64—8 levels of play 19
excellent graphics and co:or

SPINNAKER Software C64. Apple, IBM. Atari

Compute's First Book of PET/CBM 11

C64 or VIC SWITCH 125
POWER ROM Utilities for PET/CBM 78

WordPro 3+/B4 with Spellmaster 85

WordPro 4+ - 8032, disk, printer 295

SPELLMASTER spelling checker for WordPro

VISICALC for PET, ATARI, or Apple 189

PET-TRAX PET to Epson Graphics Software 40

SM-KIT enhanced PET/CBM ROM Utilities 40
Programmers Toolkit - PET ROM Utilities 35

EASY CALC for C64 65

PET Spa=emaker II ROM Switch 36

COPYWRITER Word Processor for C64 69

2 Meter PET to IEEE or IEEE to IEEE Cable 40

Dust Cover (or PET. CBM, 4040, or 8050 8

CmC Interfaces (ADA1800. ADA1450. SADI in stock)

Programming the PET/CBM (Compute!) — R. West 20
Compute! First Book of VIC 11

OMNICALC (HES) 79

HES MODEM with Software 65

HES Software and Hardware in stock

UMI products in stock

GRFDRUHNER (HES) VIC or CG4 29
COCO (HES) Tutorial (or C64 39

Public Domain Disks for C64 65

Agressor(HES) 29

HES Turtle Graphics VIC 29 C64 49

HES Writer VIC 30 C64 34

Grand Master Chess (UMI) C64orVIC 27

Renaissance (UMI) VIC 29 C64 24

Synthesound(HES) 44

HESMON VIC or C64 29

6502 Professional Development System (HES) 34

Robot Panic 29 Pirate's Peril 29 Relro Ball 29

DISK

SPECIALS
Scotch (3M) 5" ss/dd

Scotch (3M) 5" ds/dd

Scotch (3M) 8" ss/sd

Scotch {3M) 8" ss/dd

We stock VERBATIM DISKS
Write for Dealer and OEM prices.

Seminal 5" ss/dd 10/1.90 50/1.85 100/1.80

Sentinal 5" ds/dd 10/2.55 50/2.50 100/2.45

10/2 20 50/2.00 100/1.95

10/3.05 50/2.80 100/2 75

10/2.30 50/2.1O 100/2.06

10/2.85 50/2.70 100/265

We stock Dysan disks
Wabash5"ss/sd

Wabash5" ss/dd

Wabash8"ss/sd

10/1.60 50/1.55 100/1.-15

10/1.90 50/1.85 100/1.75

10/2.00 50/1.95 100/1.85

We stock MAXELL DISKS
Write for dealer and OEM prices.

Dsk Storage Pages 10 for $5 Hub Rings 50 for $6

Disk Library Cases 8"—300 5"—225

Head Cleaning Kits 11

CASSETTE TAPES—AGFA PE-611 PREMIUM
C-10 10/61 50/ .58 100/.50

C-30 10/.85 50/ .82 100/70

DATASHIELD BACKUP POWER SOURCE 265
Battery back up Uninterruptible Power Supply with surge and

noise filtering. The answer to your power problems

95Zenith ZVM-121 Green Phosphor Monitor

Zenith new color and monochrome monitors in stock

MulIiPlan— IBM or Apple

Ouadboard for IBM available

Peachiext 5000 Software Package

PFS Software for IBM and Apple in stock

VOTRAX Personal Speech System

BMr"-gi Color Monitor

BM_ uk 12" Green Monitor

Dynax (Brother) DX-15 Daisy Wheel Printer

Itch Prowriter Parallel Printer

Panasonic 1090 Printer with Correspondence Mode

USI CompuMOD 4 R F Modulator

Daisywriter 2000 with 48K buffer

Many printers available iGemmi-Star, Brother. OKI, etc.)

We Stock AMDEK Monitors
Amdek DXY-100 Plotter 5go

A P Products 15% OFF

Watanabe Intelligent Plotter 990 6-pen 1290

BROOKS 6 Outlet Surge Suppressor/Noise Filler 54

We stock Electrohome Monitors

Synertek SYM-1 Microcomputer 189

ALL BOOK and SOFTWARE PRICES DISCOUNTED

Panasonic 12" Monitor (20 MHz) with audio

Panasonic CT-160 Dual Mode Color Monitor

185

219

280

199

85

469

379

279

39

050

129

245

USI Video Monitors—Green or AMBER 20 MHz hi-res.

Dealer and OEM inquiries invited

YgMlTH data
systems

HEHO I Robot (factory assembled) 2145

Z23 Terminal [DEC aid ADM compatible) 680

ZT-10 Intel. Terminal with Serial Port 340

Z100 1 G-bit/8-bit Systems in stock CALL
We stock entire Zenith line.

A
ATARr
SPECIALS

WE STOCK ENTIHE LINE—write for prices.

SPINNAKER and Bmdertund Software in Stock.

215-822-7727

252 Bethlehem Pike

Colmar, PA 18915
A B Computers

WRITE FOR CATALOG. Add $1.50 per order for United Parcel.

We pay balance of UPS surface shipping charges on all prepaid orders

(add extra for mail. APO/FPO, air). Prices include cash discount.

Regular prices slightly higher. Prices subject to change.

Hewlett Packard [hP.] Wole Of call1tr prIces. 

SPECIALS on INTREGATED CIRCUITS 
6502 7.45 101 6.95 50/ 6.55 100/6.15 
6502N6512A 8.40 10/7.95 50/7.35 10016.90 
6520 PIA 5.15 10/ 4.90 50/ 4.45 100/ 4.15 
6522 VIA 6.45 10/6.10 5015.7510015.45 
6532 7.90 10/7.40 50/7.00 10016.60 
2114-L200 2.45 25/ 2.30 100/ 2.15 
2716 EPROM 4.45 5/4.20 1013.95 
2532 EPROM 5.90 515.75 1015.45 
6116 2KX8 CMOS RAM 6.45 5/6.20 10/5.95 
4116RAM alor14 
4164 RAM 6.50 
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FREE SOURCE MEMBERSHIP WITH SIGNALMAN 
All Signalman Modems are Drrect Connect. and Include caDies 
to connecllo your computer and to the telephone. Sl{Inalman 
Modems ptovlde the best price-performance values. 

Duler u d OEM Ilqu iries Inrited 
VolksmDdem 
RSZ3Z or AI.ri C.bl. lor Volksmod.m 
Mark I RS232 
Mark VI lor IBM Personal Computer 
Mark VII Aulo DlaVAuto Answer 
Mark XII Smart Model 1200/300 

-------------------------------------------------

(79) 

(99) 
(279) 
(159) 
1399) 

59 
9 

59 
179 
89 

295 

PROM QUEEN lor VIC 170 
Apple Emulator lor Commodore 64 Call 
STAT S"U. lics P"k.g.lor C54 95 
Solid O.k Z l ... 1 Sllnd lor C54 "VIC Z9 
C64NIC SWitch (networking) 125 
BACKUP Vf.O I.pe copl" lor C54 or VIC ZO 
CARDBOARD/S Molhefooald - VIC 64 
CARDBOARD/5 MOlherooard • C64 56 
CARD PRINT G Printer Inl wilh Graphics 72 
CARD PRINT B Printer Inlerlace-C64/VIC 40 
CARDBOARO/3s Motherooard - VIC 32 
CARDCD C64IVIC Calculator Keypad 32 
CARDRAM/16 RAM Expansion - VIC 50 
Compl.l. CARDCO Une in slock 
CIE and VIE IEEE Interlaces in stock 
~_~_~_~~_~~~~!..!~_~~_~_~_~!:1 ________________________ . __ ~_~ 

APPLE-FRANKLIN ITEMS 
KRAFT Appl. Joyslick 40 
Krah Apple Paddle Pair 30 
SPINNAKER Soft.m In slock 
BrodertJund Saltwm in slack 
16K RAM Card for Apple 5~ 

Muftipl.n-M lcrosoft I B5 
Solid O.k 2 l.,,1 Sllnd lor Appl. Z9 
Serral Card lor Apple 99 
MCP RAM/BO column card lor II'IAP/TXT) 139 
l80 Sohcard and CP/M (Microsoft) 235 
RANA Elite I with Controller 389 
Parallel Printer InleriacelCable 79 
Mlcrotek Interfaces in stock 
Appl. Dumpling .lIh 15K Buff" 150 
Grappler + Interlace 129 
Kraft Producls fOf Apple in stock 
DC Hayes Micromodem II 299 
PFS: File 95 
PFS: Report 95 
Videx 80 Colurm Card 209 
Hayden Sollwlf"! lor Apple 20% OFF 
Appl. Blue Book 19 

[33canlnladare 
See US lor Personal Busines~ and Educational 
requiremenl< Educalion.1 Discounts avaftabl< 

p"E'rSCAt(j""·········$"2"4"5""·fiii·se··p·rj·ce 
Allows you 10 connect up to 30 CBM/PET Computers to 
shared disk drives and !:linters. Completely transparent to the 
user. Perfect for schools or multiple word Pfocessing coo­
figuratlOf\S. Base configuration supports 2 computers. Add!-
~~_~~_~!~!_~_~~P.~_~_!~~~~0.-___ ._._ .... __ .. _._ ...... _ .. _ 

COMPACK/STCP $115 
Intelligent Terminal Package lor PET, CBM, C64 
Includes ACIA Hardware / STCP Software 
iiioEO·EN-ti"A"iiiiii·i,,·C'mmiii·'re·S4··············S9 
Reahze video Quality eQUal or beller lhan composite momtor 

~.~~~-~~~-~?!~-~!~.~~- .--.-.. ----.. --... -... ----.--.--. __ .. _--­
SCREENMAKER BO Column Ad.pler lor C64 145 
Provides big screen capabi lilY for business applicallons. 
GEN"E"sifc·ompiii,·,·cliij,- ··-····························· 
VIConl~II" {for C54 as .elQ 50 

combIne Wllh BSR rrodules IOf tone Of ruslness control 
COM SENSE R.mol. Sensing Ad.p'" lor C54 orVIC 35 
COM VOICE Synlh"Iler lor C54 or VIC 139 

Includes software 'Of test to speech, Pi tCh, etc. 

£O.~ .£~O£~ .• R.~~!.Ti.m.e .Clo.'k ..• ~h .. b •. " •. 'l.b • .'k.up ••..... 4.5 
VIC 20 Products and Sollware in slack 
Thorn EMI Sol tware UMI Software 
ABACUS Software HES Saltware 
16K RAM lor VIC 64 Vanilla P,IOI 27 

VICTORY Soltw.,. lor VIC and C54 
Slfeet Sweepers (VIC) 12 Kongo Kong (VIC) 16 
Nighl Rider (VIC) 11 CosmiC Debris (VIC) 12 
Annrhilala t 6 Adventure Pack I 16 
Adventure Pack II 16 Metamorptnsls 11 
EducatlOf\al Pack I 11 Trek 12 
Strategy Pack 1 16 Grave Robbers 12 -------------------------_._--------------_. __ . __ .. _.-_._--_. 
PAPER CLIP Word Promsor 
ORACLE Dala Base from Batteries Included 
Super BusCard from Batteries Included 179 
ComlllJdore 64 Programmers Reference Guide 16 
MlcroChess lor C54-B 1".1.01 pl.y 19 

excellem graphICS and coor 
SPINNAKER Soft.m C54. Appl. IBM, AI.ri 
Compute!·s First Book of PEl/CBM II 
C54 or VIC SWITCH I Z5 
POWER ROM Utilities for PET/CBM 78 
WordPro 3+/54 .llh Sp.llmasl" B5 
WordPro4+ - 8032. disk. printer 295 
SPEllMASTER .p.lllng ch.ok" lor WordPro 
VISICALC lor PET, AlARI, or Apple 189 
PET·THAX PET 10 Epson G~phics Soft.,,, 40 
SM· KIT enhanced PET/CBM ROM UlllltI" 40 
Programmers Toolkit· PET ROM Utililles 35 
EASY CALC lor C54 65 
PET Spacemaker II ROM Switch 36 
COPYWRITER Word Processor lor C54 69 
2 MeIer PET to IEEE Of IEEE to IEEE Cable 40 
Oust CO'o'er for PET. CBM, 4040, or 8050 8 
CmC Inl. rt.", IAOAIBOO. AOA1450. SAOl lo .Ioc~ 
Prog~mming Ih. PET/CBM ICompul'!I- R. Wesl 20 
Compute! First Book 01 VIC II 
OMNICALC IHESI 79 
HES MOOEM .ilh Soltwm 55 
HES Soflwm and Hardware In stock 
~~L~~_~~_~!!_!I!. ~_~~~~ __________ .. _ .. __ .... ___ .. _ .... _ .. _ .. ___ ... 
GRID RUNNER IHES) VIC or C54 29 
COCO (HES) Tutorial lor C64 39 
Public Oom.ln Disks lor C54 55 
Agressor (HES) 29 
HES Turtle GraphiCS VIC 29 C64 49 
HES Writer VIC 30 C64 34 
Grand Masl" Chess IUMI) C64 or VIC 27 
Renaissance (UMI) VIC 29 C64 24 
SYnihesoond (HES) 44 
HES MON VIC Of C64 29 
6502 Professional DevelopefTlent System (HES) 24 
Robot Panic 29 Pirate's Peril 29 Retro Ban 29 

DISK 
SPECIALS 
Scotch (3M) 5" sS/dd 
Scotch (3M) 5" dS/dd 
Scotch (3M) 8" sS/sd 
Scotch (3M) 8" sS/dd 

10/ 2.20 501 2.00 1001 1.95 
10/ 3.05 50/ 2.80 1001 2.75 
1012.30 5012.10 10012.06 
10/ 2.85 5012.70 1001 2.65 

We stock VERBATIM DISKS 
Write lor Dealer and OEM pncel 

Sentinal 5" ss/dd 10/1.90 50/1.85 100/ 1.80 
Simlinal 5" ds/dd t o/2.55 50/2.50 100/2.45 

We stock Dysan disks 
Wabash 5" SS/sd 
Wabash 5" SS/dd 
Wabash 8" ssJsd 

1011.60 5011.55 10011.45 
101 1.90 5011.85 1001 1.75 
1012.00 5011.95 10011.85 

We stock MAXELL DISKS 
Wrile lor dealer and OEM pricel 

Disk Storage Pages 10 lor 55 Hub Rrngs 50 lor 56 
DISk l.Jbrary Cases 8"-300 5"-225 
~~_~_~~~_~~ __ K.!!.~ ____ ~~ .. __ ..... ________ .... _ ... _ .. _._ .. _ .. __ _ 
CASSETTE TAPES-AGFA PE·611 PREMIUM 
C' 10 101.61 501.58 100/.50 
~:3.0 ..••.••..•• _ .••••....•..•. '.~1.:8~ ..... 5.01 .. 82 ..... .• ' ~01.:7~ 
DATASHIElD BACKUP POWER SOURCE 265 
Batlery back up Uninterruptrble Power Supply With surge and 
!!-!~~~.!~~~!~~_~!:.~~.~~!_!~.¥_'~.!!_~~!.p.r_~~~_~ ___ .. _____ _ 
Zenith ZVM·12 1 Green Poosphor Monitor 95 
Zenith new color and monochrome monrtors In stock 
MuUIPlall-lBM or Apple 185 
Quadooard for IBM available 
Peachl,,1 5000 Soil •• ,. Pack.g. ZI9 
PFS Soltw.,. lor IBM and App le in slock 
VOTRAX Personal Speech System 280 
BMr " ' Ql Color Monilor 199 
BM _ .t.A 12" Green Monrtor 85 
ovnu f8rothe~ OX·15 Dill Y Wbeel Printer 469 
lIoh Prowriter Parallel Printer 379 
Plnnonic 1090 Prinler with Corru pandem Made 279 
USI C~MOD 4 R F Modulator 39 
OalsYWflter 2000 With 48K buller 1050 
Many prlOters avadab!e (Gemlnl·Stal. Brother. DKI, etc.) 
W. Siock AMDEK Monilo" 
Amdek DXY-l00 Plotter 590 
A P Products 15% OFF 
Watanabe Intelligent PIOller 990 6-pen 1290 
BROOKS 6 Oullet Surge Supprmor/ Hoise FUter 54 
We stock Electrohome Monitors 
Svmlek SYM-I MlcnlCllmputer 189 

~~L •. B.O.~.K .. a'.d •• S.O.~A.R.~ . .P.RI~~~ .~I .S.C.O~ .N.T.E.D 
Panasonic 12" Monit(J (20 MHz) with audio 129 

~~~-~~!~-~!:-~?-~_~~.~I .. ~~_~.~-~.~_~~~I_~ •• __ .-----.-__ ~~_~ 
USI Video Monilort-Green or AMBER 20 MHz h~r!S. 

_ ...... _ .... ____ ~!~!~~_ ~_~~_.~~~_.i~q ~]_~~_~~!! !~~ _______ . ____ . __ . 

7INITN I data ,....- systems 
HERO I Rabot (Iaclory assembled) 2145 
Z29 TerminaiiDEC and ADM compatible, 680 
ZT· IO InteL Terminal with Serial Port 340 
Zt 00 16·biVB·bil Syslems in slock CALL 
~_~.~!~~_~_~!i!~_~:_~~~~. I!~.~~ _ .. _. ____ ..... __ ............ _ .. _ .... _. 

"'" ATARr 
SPECIALS 

WE STOCK ENTIRE liNE-write for price~ 
SPtNNAKER and 8rodel11und Software In Stocll 

WRITE FOR CATALOG. Add SI 50 per order lor United Parcel 
215-822-7727 ABC t We pay balance 01 UPS surlace shipping charges on all prepaid orders 
252 Bethlehem Pike ompu ers (add exira lor mall APO/FPO. all) Prices Include cash d,scounl 
Colmar, PA 18915 Regular prices sllghlly higher Prices subJecl 10 change 



OAK STAND-C64, VIC. Apple, Atari 29

Beautiful natural solid oak two-level stand. Rests on table

above computer. Holds disk drives/cassetle deck, as well as

your monitor/TV.

KMMM Pascal IV.l (orPET/CBM/C64 $95

Full-featured Pascal for Commodore Computers.

Mow suilable for all Advanced Placement Courses,

includes all features ol lull Jensen-Wirth Pascal except WITH.

SETS. RECORD VARIANTS (plus has STRING extension)

Includes machine language Pascal Source Editor (with syntax

checking), machine language P-Code Compiler, P-Code to

machine language Translator or optimized object code Run

time package. User Manual, and sample programs

Requires 32K Please specify configuration

EARL for PET (disk file based) $65
Editor, Assembler, Helocater. Linker

Generates relocatable object code using MOS Technology

mnemonics. Disk file input (can edit files larger than memory).

Paper Clip (Batteries Included) $109
Extremely comprehensive word processor for Commodoreand

Commodore 64 computers Has features of WordPro, plus

advanced functions like horizontal scroll, column move, column

arithmetic, column sort, and comprehensive printer support.

Delphi's ORACLE (Batteries Included) $125
Comprehensive Data Base. Report Writer, Mail Label system

allowing large record size (over 8000 characters) with the

number of records in a file limited only by disk capacity (7.5

MS on 9090 drive) Fast machine language routines, including

full multilevel sorts

Super BusCard (Batteries Included) $179
• full buffered IEEE488 bus for speed

• cartridge extension slot.

• parallel printer port.

• DOS "wedge" commands included.

• machine language monitor included.

• room for 24K ROM BASiC .4.0_(op_tjonal)

RAM/ROM for PET/CBM
4K or 8K bytes of soft ROM optional battery

backup.

Use RAM/ROM as a software development tool to store data

or machine code beyond the normal BASIC range, or to load a

ROM image to avoid ROM socket conflicts. Possible appli

cations include machine language sort (such as SUPER-

SORT), universal wedge, Exlramon, etc.

RAM/ROM - 4K $75 RAM/ROM - 8K 90

Battery Backup Option 20

PORTMAKER DUAL HS232 SERIAL PORT $63
Two ports with lull bipolar RS232 buffering. Baud rates from

300 to 4800. For PET/CBM. AIM. SYM.

SuperGraphics 2.0
NEW Version with TURTLE GRAPHICS

SuperGraphics, by John Fluharty. provides a 4K machine

language extension which adds 35 commands to Commodore

BASIC to allow fast and easy plotting and manipulation of

graphics and shapes on the PET/CBM video display

SOUND commands allow you to initiate notes or songs

from BASIC, and then play them in the background mode

without interfering with your BASIC program.

Additionally, seven new TURTLE commands open up a

whole new dimension in graphics.

Specify machine model (and size). ROM type

SuperGraphics in ROM (SA000 or$9000) $45

Volume discounts available for schools

NEW

VERSION 2
now for C64

for PET/CBM Compulirs

FLEX-FILE is aset of flexible.friendly programs toaljowyou to

set up and maintain a data base. Includes versatile Report

Writer and Mail Label routines, and dxumentation for pro
grammers lo use Data Base routines as part ol other pro

grams.

RANDOM ACCESS DATA BASE
Record size limit is 256 characters. The number of records per

disk is limited only by record size and free space on the disk.
File maintenance lets you step forward or backward through a

file, add, delete, or change a record, go to a numbered record, or

find a record by specified field (or partial field). Field lengths
may vary to allow maximum information packing. Both sub

totals and sorting may be nested up to 5 fields deep. Any fteld
may be specified as a key Sequential file input and output, as

well as fileoutput in WordPro and PaperMateformat is suppor

ted Record size, fields per record, and order of fields may be

changed easily.

MAILING LABELS
Typical mail records may be packed 3000 per disk on 8050

(1400 in 4040). Labels may be printed any number wide, and
may begin in any column position. There is no limit on the num

ber or order of fields on a label, and complete record selection

via type code or held condition is supported.

REPORT WRITER
Flexible printing format, including field placement, decimal

justification and rounding. Define any column as a series of

math or trig functions performed on other columns, and pass

results such as running total from row to row. Totals, nested

subtotals, and averages supported. Complete record selection,

including field within range, pattern match, and logical func

tions can be specified.

FLEX-FILE 2 by Michael Riley $110
C.BM64. PET/CBM/ViC—32K. Disk. Specify configuration,

SCREEN MAKER (cgrs microtech) $149
80 Column Adapter for Commodore 64

Expand your computer for business applications. Provides 80

column X 24 line display in a 2K video RAM. Linking

software provided.

Copy-Writer Word Processor $69
Full-featured professional word processor with over 800 lines

of text per memory load on C64. Has features not available in

many word processors such as double column printing, built in

graphic capability, shorthand notations, and ability to support

all printer codes

SPECIAL COMBINATION PACKABE$200
Includes SCREEN MAKF__R AND Copy Writer for C64

PROGRAM YOUR OWN EPRDMS $75
Branding Iron EPRDM Programmer for PET/CBM software for

all ROM versions. Includes all hardware and software to pro

gram or cop_y 2716 and 2532 EPROMs.

DISK I.C.U. $40
Intensive Care Unit by LC. Cargile

COMPLETE DISK RECOVERY SYSTEM FOR CRM DRIVES
Edit disk blocks with ease: duplicate disks, skipping over

bad blocks, un-scratch scratched files; check and correct

scrambled files; recover improperly closed files

Includes complete diagnostic facilities, extensive treat

ment of relative files, optional output to IEEE488 printer, and

comprehensive user manual (an excellent tutorial on disk

operation and theory).

Furnished on copy-protected disk with manual.

Backup disk available, $10 additional

CBM Software

SUBSQRTfar PET/CBM 35
-excellent general purpose machine language sort routine.

GOMAL Package for CRM 25
-includes software on disk, and Comal Handbook

BASIC INTERPRETER lor CBM 8096 $95

PEDISK II Systems from cgrs Microtech available.

FILEX IBM 3741/2 Data Exchange Software available.

JINSAM Data Base Management System for CBM.

CASH MANAGEMENT SYSTEM lor CBM $45
Petspeed BASIC Compiler 120

Integer BASIC Compiler 120

BPI Accounting Modules 280

UCSO Pascal (without board) 135

Wordcraft 90 or 8096 265

FORTH for PET $50
BY LC. Cargile and Michael Riley
Features include

- lull F!G FORTH model

- all FORTH 79 STANDARD extensions.

- structured 6502 Assembler with nested decision macros.

- full screen editing (just as in BASiC)

- auto repeal key

- sample programs.

- standard size screens (16 lines by 64 characters).

- 150 screens per disk on 4040,480 screens on 8050

- ability to read and write BASIC sequential files.

- introductory manual and reference manual

For Commodore 64.or any 16K/32K PET/CBM with R0M3or

4. and CBM disk drive Please specify configuration when

ordering.

Metacompiler tor FORTH 530
Simple metacompiler for creating compacted object code

which can be run independently (without FORTH system).

Floating Point for FORTH $20

PageMate

60 COMMAND

WORD

PROCESSOR
by Michael Riley

Paper-Mate is a full-featured word processor for Com

modore computers. Page- Mate incorporates 60 commands to

give you full screen editing with graphics lor all 16K or 32K

machines (induding8032). all printers, and disk or tape drives.

Many additional features are available (including most capa

bilities of WordPro 3).

Page-Mate functions with all Commodore machines with at

least 16K. with any printer, and either cassette or disk.

Toorder Page-Mate, please specify machine and ROM type.

Page-Mate (disk or tape) for PET. CBM. VIC, C64 $40

SM-KIT for PET/CBM $40
Enhanced ROM based utilities for BASIC4. Includes both pro

gramming aids and disk handling commands

STAT (or PET/CBM and C64 95

Comprehensive Statistical Analysis Routines
Includes complete disk-based handling routines. Features'

normal. T, Chi-Square, F, binomial. Poisson, and exponential

distributions, oneway ANOVA; two way ANOVA; contingency

analysis; linear regression data transformation; histogram,

curve, and scatter plotting, and random sample data gener

ation. Specify machine type and drive when ordering.

MicraChess 64 $19
Machine language version on cassette for C64. Plays at 8 dif

ferent levels, with excellent board display and graphics.

Commodore 64

Hunter-Killer- Commodore 64 15

authentic naval warfare game {complete with sonar)

SPINNAKER Software in slock

Broderund Software In stock

BASM Compiler and Assembler 85

WordPro 34-/64 75

Vanilla PILOT with Turtle Graphics 27

- also includes sound. Toolkit, joystick support

Commodore 64 Programmer Reference Guide 16

EARLY GAMES lor Young Children 25

PETSPEED Compiler C64 120

CALC RESULT ADVANCED Spread Sheet Package 135

Adventure (disk) 9

PILDT 64 45

LOGO G4 45

Easy Calc 64 65
MAE Assembler - C64 85

Synthy-64 music and sound synthesizer 26

Tiny BASIC Compiler 17

Assembly Language Tutorial - C64/VIC 27

ScreenGraphics-64 adds BASIC Graphics 72

Abacus Software in slock

All Victory Software

in stock.

SOTTWAHC

215-822-7727

252 Bethlehem Pike

Colmar, PA 18915
A B Computers

WRITE FOR CATALOG. Add S1.50 per order for United Parcel.

We pay balance of UPS surface shipping charges on all prepaid orders

(add extra for mail, APO/FPO, air). Prices include cash discount.

Regular prices slightly higher. Prices subject to change.

OAK STAND-C64. VIC. Appl~ Atari 29 
Beautllul natural solid oak two-level stand. Rests on table 
above computer. Holds disk drwestC3ssette deck. as wen as 

~!-~~~~=---------------------.. -.. -.. -----.-----.. -----. 
KMMM Pascal IV. I lor PET/CBM/C64 895 
full-lea lured Pascal for Commodore Computers. 
Now suitable lor all Advanced Placement Courses. 
Irclu:les all features 01 full Jensen-Wirth Pascal except WITH. 
SETS, RECORD VARIANTS (plus has STRING extenslOfl). 
Includes machlne language Pascal Soorce Editor (with syntax 
checking). rnacl'lne language P-Code Compiler, P·Code 10 
machine language Translator or optimized object code. Run­
time package. User MallJal and sample programs. 

~~~~~~.~?-~--------------- ----~~:?~.~~!!y_~_'~~_~I_~!~ 

EARL for PET (disk file based) $65 
Editor, Assembler, Relocater, Unker 
Generates relocalable object code using MOS Technology 

~.g~~_!~:_~~!J~~_~~~!~~_~_~_~_~~~. 

Paper Clip (Batteries Included) $109 
Extremely comprehensIVe word pfOCessor lor Commodore and 
Comroodore 64 computers. Has features of WordPro, plus 
aNara!d IunctOlS ~ke Il:nzmtal scroI. cok.mn move. ooUnn 
arithmetic. column sort. and CQnllreilenslVe prmter support 

Delphrs DRACLE IBalleries Included) 8125 
Comprehensive Data Base. Report Writer, Mall Label system 
allowing large record size (over 8000 characters) With the 
I"MJmber of records in a file limited only by disk capacity (7.5 
MB on 9090 drive). Fast machine larlgUage rootlOes.lncluding 
lull muUllevel sats. 

Super BusCan! (Balleries Includedl 8179 
• full buHered IEEE488 bus lor speed. 
• cartndge extension slot 
• parallel printer port 
• DOS ~wedge~ commands mcluded. 

_; __ ;_~~_f~_~~r.~~~~~~_~1.~P_~~_~, ___ __________ , ___ _ 
RAM/ROM for PET/CBM 
4K or BK bytes of soft ROM optional battery 
backup. 
Use RAMfROM as a software development tool to store data 
or machine code beyond the nOfmal BASIC range. or to load a 
ROM image to avoid ROM socket conflicts. Possible appli­
cat ions include machine language sort (such as SUPER· 
SORn, universal wedge, Extramon. etc. 

RAM/ROM - 4K S75 RAM/ROM - BK 90 
~~_t~:_rx_~_~~~~P.._~R~~ ___ .... ___ ...... __ ........ _____ .... __ .. ?~ 
PDRTMAKER DUAL RS232 SERIAL PORT $63 
Two ports with full biJXllar RS232 buffering. Baud rates from 

~~~~~_~~~9:_~_~_~!!~~~:_~.'.~'_~!~: .. __ .. _. ___ .. ____ __ .. _ 

SuperGraphics 2.0 
NEW Version wilh TURTLE GRAPHICS 

SuperGraphics, by John Fluharty, provides a 4 K machine 
language extension which adds 35 commands to CornmOOore 
BASIC to al low last and easy plotting and manipulatIOn 01 
graphics and shapes on the PETfCBM Videa display. 

SOUND commands allow yoo to iOiliate notes or songs 
from BASIC, and then play them in the baCkground mode 
without interfering with yoor BASIC program 

AdditJOOally. seven new TURTLE commands open up a 
whole new dimension in graphics. 

Specify machine model (and Size), ROM type. 

SuperGraphics in ROM (SAOOO or $9000) $45 
VoUne discoonts available fer sctllOIs. 

~ A 

~i 
I,r PET/CIM COIII,llm 

NEW 
VERSION 2 

now for C64 

FLEX·FllE IS aset of Hexible, friendly programs loallowyou to 
set up and maintain a data base. Includes versati le Report 
Writer and Mall Label rootines. and documentation for pro­
grammers to use Data Base rout ines as part ot other pro­
grams. 
RANDOM ACCESS DATA BASE 
Record size Im t is 256 characters.·The runber oIrecxrds per 
disk IS limited only by record sile aoo free space on the disk. 
File malO!enance lets you step fcrward or backward through a 
lile, add, delete, or change a record. go loa flJmbered record. Of 
lind a record by speci fied field (or partial field). Field lengths 
may vary to allow maximum informatlOll packlOg. Both sub­
totals and sorting may be nested up to 5 fields deep. Arrt field 
may be specified as a key. Sequential hie input and DUtptJl as 
well as file output in WordProand PaperMate format is suPJXlr­
ted. Reccrd size, lields per record and order of lie Ids may be 
changed easily. 
MAILING lABELS 
Typical maitrecords may be packed 3000 per disk on 8050 
(1400104040). Labels may be printed arrt number wide, and 
may begin In any column position. There IS nolimit on the num­
ber Of order of lie Ids on a label, and complete record selection 
via type code or field condition is supported 
REPORT WRITER 
Flexible plinting formal including lield placement. decimal 
iJstilicatlOO and founding. Define any column as a series 01 
math or trig functions performed on other columns, and pass 
results such as running total from ff1N to roo. Totals. nested 
subtotals. and averages supported. Complete record selection, 
including l ield within range, pattern matcl\ and logical func­
tions can be speci fied. 

~&~~:~.~!~~~~~~~~~;~~~~_~~JI!~'-1.4,o. 
SCREEN MAKER (cgrsmicrotech) $149 
10 Cotum. Adlpler lor Commodore 64 
Expand yoor computer for OOsiness applications. PrOVIdes 80 
column X 24 line display 10 a 2K video RAM. l mkmg 
~~t~_~~~_~_~~~ .... __ .. ___________ . __ __ .. _ . ..... _. _________ _ 

Copy-Writer Word Processor $69 
Full-featured professional word processor with over 800 lines 
oI lext per memory bad on C64. Has features not available in 
many word proceSSOfs such as double coiumn prmtU'lg. bUilt in 
graphic capabili ty, slQthard notations. aoo ability to support 
all prmter codes. 

S'PE'i:i'Al-C-O;;;-iiIN'ATION-PACKAGT"'S200 
~~~~~_~£'~~_~_~~!_~~~~~E~'!!.~~~~.I~_~~ ____ _ 
PRDGRAM YDUR DWN EPROMS $75 
Branding Iron EPROM Prcgrammer fer PET/CBM software for 
all ROM verSions. Includes all hardware and so1tware to pro-
P!_~~_?!_~Y..~?~.~_~_~_~~_~? __ ~!'~_9_~~ _________ ._. __________ _ 
DISK I.C.U. $40 
Intensl,e Care Unit by Le. Cargile 
COMPtrn DISK RECOVERY SYSTEM FOR CBM DRIVES 

Edil disk blocks with ease; duplicate disks, skipping over 
bad blocks: ull-scratch scratched files; check and correct 
scrambled liles: recover improperly closed flies. 

Includes complete diagnostic facil ilies, exte~ive treat­
ment of relatIVe files, optional ootputto IEEE488 prin ter, and 
comprehensive user manual (an excellent tutorial on disk 
operalion and theory). 

FUlOished OIl copy-protected disk with mallJaL 
~~E~P..~~.~_~~_~~E~~~)E_~~!~~· _________________ .. ____ . 
CBM Soli .... 
SUBSORT lor PET/CBM 35 
-excellent general purpose machine language sort routine. 
COMAL Pack.g. lor CBM 25 
-includes software on disk. and Comal Handbook 
BASIC INTERPRETER lor CBM B096 $95 
PEDISK II Syslems from cgrs Mlcrutech millblt. 
FILEX IBM 3741/2 0.1. ElChang. Soli •• " ",1I.bll 
J)HSAM Dltl BlSe Management System for CBM. 
CASH MANAGEMENT SYSTEM lor CBM 145 
Petspeed BASIC Compiler 120 
Integer BASIC Compiler 120 
BPI Accounllng Modules 280 
UCSO Pascal (Wltt'oJt board) 135 
Wordcralt 80 or 8096 265 

FORTH for PET $50 
BY LC. Cargile and Michael Riley 
Featules Include. 

- full FIG FORTH roode!. 
- an FORTH 79 STANDARD exlenslOOs. 
- structured 6502 Assembler With nested decision macros. 
- full screen edi ting flust as In BASIC) 
.. auto repeat key. 
.. sample programs. 
- standard size screens (16hnes by 64 characters). 
- 150 screens per disk on 4040, 480 screens on 8050. 
- ability to read and write BASIC sequentialliles. 
.. mtroductory mallJal and re ference mallJal 

Fa Commodore64, a arrt 16K132K PET/CB M With ROM 3 Of 
4, and CBM disk drIVe. Please specify conhgurahon when 
adering. 

M.lacampller lor FORTH 130 
Simple metacompller IOf creating compacted object code 

~:~~~n~apno~ ;~~ ;~~ndently (without FORTH syste7io 

PageMale - -- i =--
60 C~~R~AND I "B 11 

PROCESSOR j "';;;,. § II 
by Michael Riley ; 

Papef-Mate is a full-featured word processor lor Com­
modore computers. Page-Mate incorporates 60 commands to 
g1\le you full screen editing with graphics for all t6K Of 32K 
machlOes (including 8032), all pllnters, and disk Of tape drives. 
Many additional features are available (Including rrcst capa­
bili lles 01 WordPro 3). 

Page- Mate funct ions With all Commodore machines With at 
least 16K. WIth any prmter, and either cassette Of diSk. 

Toorder Page-Mate, please SpecIfy machne and ROM type. 

~~9!.~~!~_~~i~~ .. ~.~~~).!!._~~!:£~~:_~~~:_~.~~ .... __ ~~ 
SM·KIT lor PET/CBM 140 
Enhanced ROM basedutililles fOf BASIC 4. Includes both pro-
[I_~~~~_t~i~_~~_~i~k __ ~_~~!~~ .. c~_~~~; ____ . ___ . ____ _ 
STAT for PET/CBM and C64 95 
Comprehensive Slatistlcal Analysis Routines 
InckJdes complete dISk-based handling nlJllnes. Features: 
oormal T, Chi-Square, F, binormal PoIsson.. and exponential 
distnbutioos: one way ANOVA; two way ANOVA; Contingency 
analYSIS: linear regressiofl: data uansformatlOll; tustogram. 
a.Jlve, and scatter plotting: and rardom sample data genef' 
atloo Specify machine type and drIVe when ordermg. 'MicroCh·;"-S4 ................ ----.. ----· .............. ·s-iii 
Machine language versIOn on cassette for C64 .. Plays at8 dif­
ferent levels, with eKcellent board diSplay and graphics. Co·mmod·ore·iir .. -----------------.................. -...... ----
HUller-Killer· Commodore 64 15 

authentic naval warfare game (complete with sonar) 
SPINNAKER Soltwm In stock 
Brodmnd Soflwlte In slock 
BASM Compiler and Assembler 85 
WordPro 3+/64 75 
Vanilla PILOT with Tur1le GraphiCS 27 
- also includes sound, Toolkil joystick support 
Commodore 64 Programmer Reference Guide 16 
EARLY GAMES for YIUlg Children 25 
PETSPEEO Co.pllrr C64 120 
CALC RESULT ADYANCED Sprud Sbeet hetlge 135 
Adventure (disk) 9 
PILOT 64 45 
LOGO 64 45 
Eny Catc 64 65 
MAE Assembler - C64 85 
Synthy-64 rllJsic and sound syntheSIZer 26 
TIny BASIC Compiler t 7 
Assembly language Tutorial - C64N1C 27 
ScreenGraphlcs-64 adds BASIC GraphiCS 22 

Abacus Soltware inSt~k 

All Victory Soltware • • 
in stock. 

~ 
WRITE FOR CATALOG. Add SI 50 per order for Unlled Parcel 

215-822-7727 ABC t We pay balance 01 UPS surface shipping charges on all prepaid orders 
252 Bethlehem Pike ompu ers (add exira for mall. APO/FPO. alf) Pflces Include cash dlscounl 
Colmar, PA 18915 Regu lal pflces slightly higher Pflces sublect to change 



meaningless BIT tests — they set the status flags,

but we never test them — and then print RETURN.

But, what happens if we JSR to 2003? That's

not an instruction — wait — yes, it is. It's A9 20,

which is the same as LDA #$20. So we load the A

register with a space character, do one meaning

less BIT instruction, and print it. And if we JSR to

2006, we'll load A with $3F, the question mark,

and print that.

What's happening here? By inserting the

byte 2C ahead of the two extra A9 or LDA com

mands, we have made them "invisible." We can

slide right through them, without needing to jump

over them.

The BIT test, $2C, is ideal since it does not

affect memory or any registers other than the

status register, which we don't need. Some com

puters have a series of NOP commands of various

instruction lengths, which are useful for "hiding"

instructions within the address field. Sometimes

these instructions have names other than NOP-

for example, "Branch Never" or "Rotate 0 Bits"
— but you get the idea.

The Invisible Return

Our last example ended with a JSR and RTS. Think

about this. We will call a subroutine; it will return

to us; and then we will return to the routine that

called us. The return addresses are kept on the

stack, of course. Suppose we just JMP to the sub

routine. When the subroutine is ready to return,

it will go directly to the routine that called our

program. Thus, with rare exceptions, JSR and

RTS are identical to JMP. We've saved a byte and

a little time.

Programmers working with limited memory

find this kind of tightening up useful, and it often

leads to further economies. For example, if there's

a routine called DOG and one called CAT; and if

DOG ends with JSR CAT: RTS; then the first step

is to replace this with JMP CAT. Now, we won't

need to jump to CAT if that subroutine im

mediately follows. Instead of jumping there, we'll

just fall into it. Suddenly, two subroutines have

become one — with two entry points.

There's another interesting use for this tech

nique. Suppose you've written a subroutine SPC

to print a space, and now you want to write a

subroutine to print two spaces. You might start

with the sequence JSR SPGJSR SPORTS — but a

little boiling down will generate the sequence:

SPC2

SPC

JSR

LDA

JMP

SPC

#S20

PRINT

It seems odd to see a subroutine that starts

out by calling the following instruction as a sub

routine. But if you think of the way subroutines

work, you'll see that it does a simple job: it ex-
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ecutes the subroutine twice.

By the way, some theorists are very strong

on the idea that all subroutines should have one

entry point and one clearly defined exit. You'll

have to decide on your own style. If you have lots

of memory and processing time, you might prefer

neatness. On the other hand, if you're trying to

crowd a lot of programming into a small 2K ROM,

you'll take all the economies you can get. ®

'.•24KMEMORY EXPANSION
Give your PET/CBM a boost to 32K !

Loaded with nitty features. Low, low power.

• "/?ea/ World"SOFTWARE S25l

Word Processor. Mailtnq List. Catalog. Ham Radio. Frequency Counter

"OLD" 8K PETs

2114-T0-6550 RAM ADAPTER |812-828)
Heplace 6550 RflMs with low cost 2114s. Hundreds Sold!

4K MEMORY EXPANSION ISieSS2i
Low cost memory expansion using 2114s tor bigger programs

Professional Products al Personal Prices

OPTIMIZED DATA SYSTEMS I
Dept. C. P.O. Box 595 - Placentia. CA 92670

DISKO-MATE IraOomark Qpttmuea DaU Systems ■ PET.CBM Uattemath Ca.

W A N T E D !
SOFTWARE AUTHORS

B roderbund Software is looking for

new authors—both in-house and free

lancers—to join its international team of pro

gramming wizards. If you have an original,

machine language entertainment product for

the home micro market, let us show you the

advantages of working with our team of de

sign, production and distribution specialists.

Cail or write for a free Author's Kit or send

us a machine readable copy of your work for

prompt review under strictest confidence.

You have nothing to lose and perhaps a great

deal to gain.

WBraderbund Software
17 Paul Drive, San Rafael, CA 94903, Tel:(415) 479-1170

meaningless BIT tes ts - they set the status fl ags, 
but we never test them - and then print RETURN. 

But, wha t happens if we jSR to 2003? Tha t' s 
not an instruction - wait - yes, it is. It's A9 20, 
w hich is the same as LDA #$20. So we load the A 
regis ter with a space character, do one meaning­
less BIT instruction, and print it. And if we jSR to 
2006, we' ll load A with $3F, the question mark, 
and print that. 

What' s happening here? By inse rting the 
byte 2C ahead of the two extra A9 or LDA com­
mands, we have made them " invisible ." We can 
slide right through them, without needing to jump 
over them. 

The BIT test, $2C, is ideal since it does not 
affect memory or any registers other than the 
sta tus regis ter, which we don't need . Some com­
pute rs have a series of NOP commands of various 
instruction lengths, which are useful for " hiding" 
instructions w ithin the address fi eld . Sometimes 
these instructions have names othe r than NOP ­
for example, " Branch Never" or " Rota te 0 Bits" 
- but you get the idea . 

The Invisible Return 
O ur last example ended with a jSR and RTS. Think 
about thi s . We will ca ll a subroutine; it w ill return 
to us; and then we will return to the routine that 
called us. The return addresses are kept on the 
stack, of course. Suppose we just jMP to the sub­
rou tine. When the subroutine is ready to return, 
it will go directly to the rou ti ne that ca lled our 
program. Thus, with ra re exceptions, jSR and 
RTS a re identical to jMP. We've saved a byte and 
a little time. 

Programmers working with limited memory 
find this kind of tightening up useful , and it often 
leads to further economies. For example, if there' s 
a routi ne ca lled DOG and one call ed CAT; and if 
DOG ends with jSR CAT: RTS; then the first step 
is to re place this w ith jMP CAT. oW, we won' t 
need to jump to CAT if tha t subroutine im­
mediately follows. Instead of jumping there, we' ll 
just fa ll into it. Suddenly, two subroutines have 
become one - with two entry points. 

There's another interes ting use fo r this tech­
nique. Suppose you've w ritten a subroutine SPC 
to print a space, and now you want to write a 
subroutine to print two spaces . You might start 
with the sequence jSR SPC:jSR SPC:RTS - but a 
little boiling down will genera te the sequence: 

SPC2 ]SR SPC 
SPC LOA # 520 

]MP PRINT 

It seems odd to see a subroutine that starts 
out by ca lling the following instruction as a sub­
routine. But if you think of the way subroutines 
work, you' ll see that it does a simple job: it ex-
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ecu tes the subroutine twice. 
By the way, some theo rists are ve ry strong 

on the idea that all subroutines should have o ne 
entry poin t and one clea rly defined exit. You' ll 
ha ve to decide on your own s tyle . If you have lots 
of memory and processing time, you migh t prefer 
nea tness. O n the othe r hand , if you' re trying to 
crowd a lot of programming into a sma1l 2K RO M, 
you' ll take all the economies you ca n ge t. © 

.24K MEMORY EXPANSION ,.",.",,, 
Give yo ur PET/ CBM a boost to 32K! 
Loaded with nilty features. Low, low power. 

• "Real World" SOFTWARE 1517·525, 
Word Processor. Maillnq Ust. Catalog. Ham Radio. frequency Counter 
"OLD" 8K PETs --------------------------------, 

• 2114-TO-S550 RAM ADAPTER " "."" 
Re pl.ce 6550 RA MI wllh low COil 21141. Hundreds Soldl 

• 4K MEMORY EXPANSION IS,, · s." 

I 
I 
I 
I 
I 

Low COl' memory expansion usi ng 2114.'01 blggllr programs. I 

--------------------------~ oPTi'iJiiZi'[tOATA'SYSCTEMS WiL 
Dept. C, P.O. Box 595 · Placentia. CA 92670 ~ 

B rederbund SoH war. is looking fo r 
new authors- both in-house and free­

lancers-to join its international team of pro­
gramming wizards. If you have an original, 
machine language entertainment product for 
the home micro market. let us show you the 
advantages of working with our team of de­
sign. product ion and distribution specialists. 

Call or write for a free Author's Kit or send 
us a mac hine readable copy of your work for 
prompt review under str ictest confidence. 
You have not hing to lose and perhaps a great 
deal 10 gain. 
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COMPUTER 9v&"xiri8ib.Bond Case of 3 thousand'

(other sizes and weights

PAPER available- Call for prices) -Pius UPS

LOW PRICES ON:

• Letterheads

• Envelopes

• Business Forms

• Checks

• Labels

All custom designed

on continuous paper

Plus high quality

printer accessories!

CALL TOLL-FREE

1-800-556-4455

VISA'
•■ .,

SAME DAY SHIPPING

IF ORDERED BY 2 PM
i /\ ^
(MasterCard)

K3CJ

PRESTIGE ENVELOPES

PAPER CORP.

15445 Ventura Blvd. P.O. Box 5973-372

Sherman Oaks, CA 91413

"The finest name in paper and business forms"
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COMMODORE 64

80 COLUMN SCREEN-COLOR

PROGRAM SALE $49.00

SO

Column* for
your 64

Free excellent P. D. programs!!

• Word Processor

• Electronic spreadsheet

• Data Base

•Modem Terminal Program

Now you can program 80 Columns on the screen at one time! "In color or black and white"

Get these excellent P. D. Programs Free!

"Word Processor — Spreadsheet — Data Base — Modem Terminal Program"

(Disk Only) List Price $59.00 Sale $49.00 'Coupon Price $39.00 (Disk Only).

COMMODORE 64

FANTASTIC!!

PROGRAMMERS AID
(Disk Program)

sale $39.95
This is a must for all Programmers, New and Experienced! 33 New Basic Commands!

Renumber, Move Sections, Merge Programs, Rename Variables, Trace and Edit Commands to find)
out exactly where the mistakes are! Easy to use and understand. Fantastic!!!

List Price $59.95 Sale $39.95 'Coupon Price $29.95.

Add $3.00for postage. Add $6.00 for CANADA. PUERTO RICO. HAWAII ■

orders. WE DO NOT EXPORT TO OTHER COUNTRIES f

Enclose Cashiers Check, Money Order of Personal Check Allow 14 |
days for delivery, 2 to 7 days lor phone orders. 1 day express mail! I

Canada orders must be in U.S. dollars. We accepl Visa and Master

Card. We ship C.O.D. *

(WE LOVE OUR CUSTOMERS)ENTERPRIZES
BOX 550, BARR1NGTON, ILLINOIS 60010

Phone 312/382-5244 to order

COMMODORE 64 

80 COLUMN SCREEN· COLOR 
PROGRAM SALE $49.00 

Free excellent P. D. programs!! 
- Word Processor 
- Electronic spreadsheet 
- Data Base 
-Modem Terminal Program 

Now you can program 80 Columns on the screen at one time! " In color or black and white". 
Get these excellent P. D. Programs Free! 

" Word Processor - Spreadsheet - Data Base - Modem Terminal Program" 
(Disk Only) List Price $59.00 Sale $49.00 'Coupon Price $39.00 (Disk Only). 

COMMODORE 64 

FANTASTIC! ! 
PROGRAMMERS AID 

(Disk Program) 
SALE $39.95 

is a must for all Programmers, New and Experienced ! 33 New Basic Commands! 
Renumber, Move Sections, .Merge Programs, Rename Variables, Trace and Edit Commands to 

t exactly where the mistakes are! Easy to use and understand. Fantastic! !! 
List Price $59.95 Sale $39.95 'Coupon Price $29.95. 

-----------------------------I Add $3.00-lor postage. Add SS.OO for CANADA. PUERTO RICO, HAWAII I 
I orders. WE DO NOT EXPORT TO OTH ER COUNTRIES I 
I Enclose Cashiers Check , Money Order or Persona l Check . Allow 14 • 
I days for delivery, 2 to 7 days for phOne orders, 1 day eMpress mar l! I 
I Canada orders must be in U.S. dollars. We accept Visa and Master· ! 
• Card. We ship C.O.D. -----------------------------

PROTECTO 
ENTERPRIZES (WE lOVE OUR CUSTOMERS) 

BOX 550, BARRINGTON , ILLINOIS 60010 
Phone 312/382·5244 to order 



SANYO MONITOR SALE!!

$7900

9" Data Monitor

80 Columns x 24 lines

Green text display

East to read - no eye strain

Up front brightness control

High resolution graphics

Quick start - no preheating

Regulated power supply

Attractive metal cabinet

UL and FCC approved

15 Day Free Trial - 90 Day Immediate Replacement Warranty

9" Screen-GreenText Display $ 79,00

12" Screen-Green Text Display (anti-reflective screen) $ 99.00

12" Screen -Amber Text Display (anti-reflective screen) $119.00

" Screen-Color Monitor (national brand) $249.00

Display Monitors From Sanyo

With the need for computing power growing every day, Sanyo has

stepped in to meet the demand with a whole new line of low cost, high

quality data monitors. Designed for commercial and personal com

puter use. All models come with an array of features, including up-

front brightness and contrast controls. The capacity 5x7 dot

characters as the input is 24 lines of characters with up to

80 characters per line.

Equally important, all are built with Sanyo's commitment

to technological excellence. In the world of Audio/Video, Sanyo is

synonymous with reliability and performance. And Sanyo quality is

reflected in our reputation. Unlike some suppliers, Sanyo designs,

manufactures and tests virtually all the parts that go into our products,

from cameras to stereos. That's an assurance not everybody can

give you!

Official Video Products

of the Los Angetes 1984 Ofympics

• LOWEST PRICES • 15 DAY FREE TRIAL • 90 DAY FREE REPLACEMENT WARRANTY

• BEST SERVICE IN U.S.A. • ONE DAY EXPRESS MAIL • OVER 500 PROGRAMS • FREE CATALOGS

Add $10.00 for shipping, handling and Insurance. Illinois residents V
please add 6% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAII '
orders. WE DO NOT EXPORTTO OTHER COUNTRIES.

Enclose Cashiers Check. Money Order or Personal Check. Allow 14

days for delivery, 2 to 7 days lor phone orders, 1 day express mail!

Canada orders must be in U.S. dollars. Visa ■ MasterCard ■ C.O.D.

(WE LOVE OUR CUSTOMERS)ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 (o order

SANYO MONITOR SALE!! 
• 80 Columns x 24 lines 
• Green text display 
• East to read - no eye strain 
• Up front brightness control 
• High resolution graphics $7900 
• Quick start - no preheating 
• Regulated power supply 
• Attractive metal cabinet 

9" Data Monitor 
• UL and FCC approved 

• 15 Day Free Trial - 90 Day Immediate Replacement Warranty 

9" Screen -Green Text Display $ 79.00 
12" Screen -Green Text Display (anti-reflective screen) $ 99.00 
12" Screen - Amber Text Display (anti-reflective screen) $119.00 
14" Screen - Color Monitor (national brand) $249.00 

Display Monitors From Sanyo 

With the need for computing power growing every day, Sanyo has 
stepped in to meet the demand with a whole new line of low cost, high 
quality data monitors. Designed for commercial and personal com­
puter use. All models come with an array of features, including up­
front brightness and contrast controls. The capacity 5 x 7 dot 
characters as the input is 24 lines of characters with up to 
80 characters per Ii ne. 
Equally important, all are built with Sanyo's commitment 
to technological excellence. In the world of AudiolVideo, Sanyo is 
synonymous with reliability and performance. And Sanyo quality is 
reflected in our reputation. Unlike some suppliers, Sanyo designs, 
manufactures and tests virtually all the parts that go into our products, 
from cameras to stereos. That's an assurance not everybody can 
give you! 

.-
USANVO 

Official Video Products 
o! the Los Angeles 7984 Olympics 

, .... "'_ .. _-

• LOWEST PRICES. 15 DAY FREETRIAL. 90 DAY FREE REPLACEMENT WARRANTY 

• BEST SERVICE IN U.S.A . • ONE DAY EXPRESS MAIL. OVER 500 P'ROGRAMS· FREE CATALOGS 

--------------------------I Add $10.00 lor ahlpplng, handling and Insurance. illinois realdents' 
I please add 6% tax. Add $20.00 tor CANADA, PUERTO AICO, HAWAII I 
I orders. WE DO NOT. EXPOAT TO OTHERCOUNTA1ES. I 
I Enclose Cashiers Check , Money Order or Personal Check. Allow 141 
I days lor delivery, 2 to 7 days lor phone orders , 1 day express mail! I 
1 Canada orders must be in U.S. dollars. Visa · MasterCard · C.O.D. I .--------------------------

PROTECTO 
EN TE R PRI Z E 5 (WELOV'OIJR CUSTO"'RS) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382·5244 to order 



PROGRAMMING THE TI
C Regena

Computer Fun

The best news for TI owners this Christmas season

is that Texas Instruments has reduced the price of

its peripherals. One complaint about the TI-99/

4A has been that the cost of the basic computer

was quite reasonable, but if you wanted to add

disk drives or a printer, the cost was out of sight.

But that's not a valid complaint anymore. The

peripheral expansion box with one disk drive, the

disk controller card, and the 32K memory expan

sion card now have a total list price of $550 — I

have seen advertisements of prices near $450.

The RS-232 interface card, needed to add a

printer or a modem, lists for around $100. There

fore, since the computer itself sells for about $100,

you can get a "complete system" for under $700.

Although you can use other brands of printers

and modems, the TI printer has been reduced to

$500, and the TI modem to $100. All of this means

that more TI owners will be getting the peripherals

and discovering even more ways we can use our

computers in our homes.

Computer Choreography
Since December is a festive time of year, the subject

of this column is combining music with graphics

to create a show I call "computer choreography."

Two months ago I wrote about music on the TI-99/

4A. This column is a continuation of that topic,

with an explanation of one way to add graphics to

the music. Remember, there are many ways to

program — there's no one "correct" way. Your

program is "correct" if it works the way you want

it to when you run it. If it runs properly, you are

successful.

Many programming books tell you to plan

your program carefully by sketching a structure

chart or writing different sections of coding. High

school teachers often have students write out the

program by hand before going to the computer.

(Actually, often the real reason for this procedure

252 COMPUTE! December 1983

is that the school doesn't have enough computers

for the whole class.) If you are using a terminal or

a mainframe computer and need to pay for com

puter time, you do need to plan carefully for effi

ciency. A home computer allows you to experi

ment to your heart's content — and even try out

your program after every few lines if you wish.

Although I usually do sketch out my graphics on

graph paper, most of my programming is done

by composing right at the console.

Choreography programs require a lot of ex

perimentation, so it is almost better to compose at

the console rather than plan each statement in

order. Let's get right to an example. I chose a

Christmas song that I would like to "play" on the

computer. I looked up the music in a songbook

then started translating notes. Each CALL

SOUND statement contains a duration, a melody

note and volume, and two accompaniment notes

with their volumes. The duration is expressed in

terms of a variable T, which is defined at the be

ginning of the program.

100 REM SILENT NIGHT

110 T = 400

120 CALL SOUND <T*1. 5,392-, 4,330,8, 13

1 , 10)

130 CALL S0UND(T/2,44£l,4,349,8,131,

140

150

160

170

180

190

200

210

220

10)

CALL

CALL

9)

CALL SOUND(T*l.

1 , 10)

CALL S0UND(T/2,

10)

SOUND <T, 39

SOUND <3*T,

50UND<T,392,4,330,8, 131,9)

SOUND<3*T,330,4,262,6,196,

5.392,4,330,8,13

44 0,4,349,8,131

CALL

CALL

9)

CALL

8)

CALL

CALL

9)

, 4

30

330, 8

4, 262

131,9)

6.196,

S0UND(2*T,5S7,2,349,4,247,

BOUND(T,587,3,349,5,247,9)

SOUND<3*T,494,3,294,6, 196,

PROGRAMMING IHE II 
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computer Fun 

The best news for TI owners thi s Chri stmas season 
is that Texas Instruments has reduced the price of 
its peripherals. O ne complaint about the TI-99/ 
4A has been that the cost of the basic computer 
was quite reasonable, but if you wanted to add 
disk drives or a prin ter, the cost was out of sight. 
But that's not a valid complai nt anymore. The 
peripheral expansion box with o ne di sk drive, the 
disk controller ca rd , and the 32K memory expan­
sion ca rd now have a tota l li st price of $550 - I 
have seen advertisements of prices near $450. 

The RS-232 inte rface card, needed to add a 
printer or a modem, lists for around $100. There­
fore, since the computer itself sells for about $100, 
yo u can get a "complete system" for under $700. 
Although you can use other brands of printers 
and modems, the TI printe r has been reduced to 
$500, and the Tl modem to $100. All of this means 
that more TJ owners will be getting the peripherals 
and discovering even more ways we can use our 
computers in our homes. 

Computer Choreography 
Since December isa festive time of year, the subject 
of thi s column is combining music with graphics 
to create a show I ca ll "computer choreography." 
Two months ago I wrote about music on the TJ-99/ 
4A. This column is a continua tion of that topic, 
with an explanation of one way to add graphics to 
the music. Remember, there are many ways to 
program - there's no Olle "correct" way. Your 
program is "correct" if it wo rks the way you want 
it to when you run it. If it runs properly, you are 
successfu l. 

Many programming books tell you to plan 
your program carefully by sketchi ng a structure 
chart or writing different sections of coding. High 
school teachers often have studen ts write out the 
program by hand before going to the computer. 
(Actually, often the real reason for this procedure 
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is that the school doesn't have enough computers 
for the whole class.) If you a re using a termina l or 
a mainframe computer and need to pay for com­
pute r time, you do need to plan carefully for effi­
ciency. A home com puter allows you to experi­
ment to your hea rt's content - and even tryout 
your program afte r eve ry few lines if you wish . 
Although I usually do sketch out my graphics on 
graph paper, most of my programming is done 
by composing right a t the console. 

Choreography programs require a lot of ex­
perimentation, so it is almost better to compose at 
the console rather than plan each statement in 
order. Let's get right to an example. I chose a 
Christmas song that I would like to " play" on the 
computer. I looked up the music in a songbook 
the n started transla ting notes . Each CALL 
SOUND statement contains a duration, a melody 
note and volume, and two accompaniment notes 
with their volumes. The duration is expressed in 
terms of a va riable T, which is defined at the be­
ginning of the program. 
100 REM SI LENT NIGHT 
11 0 T=400 
12 0 CA LL SOUND(T*1.5,392.,4~330,8,13 

1 , 1 QI) 

1 30 CALL S OUND IT/2,440,4 , 349,8,13 1, 
1 0 ) 

14 W CALL SOUNDIT,392,4 , 330,8 ,1 3 1, 9) 
150 CALL SDUND(3*T,330 ,4, 262 , 6 ,1 96 , 

9) 
16 0 CAL L SQ UNO (T"*1.5,392,4,330,8,13 

1 , 10) 
1 70 CA LL SO UND CT/2, 44." 4, 3 49, 8,131, 

10 ) 
18 0 CALL SDUND(T,392,4,330,8,1 3 1,9) 
190 CALL SDUNO(3*T,330,4,26 2 , 6,196, 

9) 
200 CALL SDUNO ( 2* T,587,2, 3 49,4,247, 

8) 
210 CA LL SDUND ( T,587,3 , 3 4 9 , 5 , 2 4 7 ,9 ) 
220 CALL SD UN O(3* T,49 4 , 3 , 294 , 6 ,1 96 , 

9) 



Try different values for T in line 110. For

example, try T = 600. Then try T = 100. By pro

gramming the duration in terms of T, you only

need to change line 110, not each of the CALL

SOUND statements, to increase or decrease the

speed of the song. Keep experimenting until you

find the tempo you like.

You may write the three notes (frequencies)

in the CALL SOUND statement in any order you

wish. I usually write the melody note first so I can

keep track of the tune. Also, if I later run out of

memory I can more easily delete some of the

accompaniment notes because I know the melody

note is the first frequency.

Each frequency has a corresponding volume.

I write the melody notes with a louder volume

than the accompaniment notes in order to bring

out the melody. Also, many times bass notes

sound louder to us naturally, so we need to lower

their volume.

By the way, our chart's lowest available note

is low A on the bass clef (frequency 110), and you

cannot use a frequency number less than 110.

However, it is possible to get tones lower than

low A. Comparing the tones to an electronic

keyboard, Jerry Glaze of Las Vegas, Nevada, has

come up with various numbers to get lower tones.

He suggests you try this command to hear low G:

CALL SOUND (2000, 1475,30, 1475.3 0, 147

5,30, -4, 1 )

He specifies three music frequencies of 1475 with

a volume of 30, plus the noise parameter of - 4

with a volume of 1. Now change each of the 1475

numbers to 1293 and you'll hear low F (one line

below the bass clef). Continuing downward, Jerry

suggests the following numbers: 1227 - E; 1105 -

D; 990 - C. (You may wish to adjust the numbers

slightly.)

Adding Graphics To Music
Now let's add graphics. The actual picture I plan

on paper first. I sketch out the main picture

on graph paper 24 squares by 32 squares to corre

spond to the 24 rows by 32 columns on the screen.

Any pictures that do not fit into the full squares

are redrawn on 8 by 8 squares for the high resolu

tion graphics. Then add line 105 CALL CLEAR

to clear the screen before running the program.

Now we're ready to begin by inserting graphics

commands among the present sound commands.

First, you need to define graphics characters

for later pictures using CALL CHAR STATE

MENTS. This is where you really need to experi

ment. Try adding the following lines:

122 CALL CHAR (123, "0101010303FF7F1F

" )

124 CALL CHAR ( 129, "0F0F1F3E38604")

Be sure those are zeros and not the letter O in the

quotes of the character definitions. Now try

running the program. It should sound the same

as when you ran it without any graphics state

ments since the TI can play music while it is ex

ecuting other commands. Depending on how

long a note is held, you can define characters be

tween sounds. In this case we were able to define

two characters between the first note and the sec

ond. You may be able to define more characters,

but if you put too many definitions between the

sounds, there will be a gap between the notes -

so you need to use fewer definitions or commands.

I stayed with just the two definitions between

the first two notes. I decided to put the next defi

nition after the third note. Add:

145 CALL CHAR(130,"00S080C0C0FFFEFC

11 )

Line 150 is the sound corresponding to the

word "night" in the song "Silent Night," so right

after the music is played, I change the screen color

to black with

152 CALL SCREEN(2)

This chord has a rather long duration, so let's

define two more characters. Add:

154 CALL CHAR ( 131, "F8F0F8FB3C0Ct'6")

156 CALL CHAR<132,"0002040810204")

Next I started drawing a star. In this case the

screen is black and characters are naturally black

with a transparent background, so any characters

placed on the screen won't be seen until the color

is changed. I didn't want the star to actually appear

until after "holy night." To make the star, add the

following statements:

162 CALL

164 CALL

166 CALL

168 CALL

HCHAR{3,25,123)

HCHAR(4,25,129)

HCHAR(3,26,130)

HCHAR(4,26,131)

and after "night" in line 190,

192 CALL C0L0R(13,16,l)

You can use this technique of drawing invisi

bly by first defining the colors of the character

with a CALL COLOR statement to match what

ever colors are already on the screen; then placing

the characters on the screen with CALL HCHAR

and CALL VCHAR; then making the characters

visible with another CALL COLOR statement

defining the visible colors.

After you add a few more character definitions

and some HCHAR commands to draw on the

screen, then RESequence the program segment,

this is how it will look.

Program 1: "Silent Night"
100 REM SILENT NIGHT

110 CALL CLEAR

120 T=400

130 CALL SOUND<T*1-5,392,4,330,8,13

1 , 10)
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Try different values for T in line 110. For 
example, try T = 600. Then try T = 100. By pro­
gramming the duration in terms of T, you only 
need to change line 110, not each of the CALL 
SOUND statements, to increase or decrease the 
speed of the song. Keep experimenting until you 
find the tempo you like. 

You may write the three notes (frequencies) 
in the CALL SOUND statement in any order you 
wish . I usually write the melody note first so I can 
keep track of the tune. Also, if I later run out of 
memory I can more easi ly delete some of the 
accompaniment notes because I know the melody 
note is the first freq uency . 

Each frequency has a corresponding volume. 
I write the melody notes with a louder volume 
than the accompaniment notes in order to bring 
out the melody . Also, many times bass notes 
sound louder to us naturally, so we need to lower 
their volume. 

By the way, our chart's lowest ava ilable note 
is low A on the bass clef (frequency 110), and you 
cannot use a fr-equency number less than 110. 
However, it is possible to get tones lower than 
low A. Comparing the tones to an electronic 
keyboard, Jerry Glaze of Las Vegas, Nevada, has 
come up with various numbers to get lower tones. 
He suggests you try this command to hear low G: 
CALL SQUND(2000,1475,30,1475,30,147 
5,30,-4,1) 

He specifies three music frequenc ies of 1475 with 
a volume of 30, plus the noise parameter of - 4 
with a volume of 1. Now change each of the 1475 
numbers to 1293 and you' ll hear low F (one line 
below the bass clef). Continuing downward, Jerry 
suggests the following numbers: 1227 - E; 1105-
D; 990 - C. (You may wish to adjust the numbers 
slightly. ) 

Adding Graphics To Music 
Now let's add graphicS. The actual picture I plan 
on paper first. I sketch out the main picture 
on graph paper 24 squares by 32 squares to corre­
spond to the 24 rows by 32 columns on the screen. 
Any pictures that do not fit into the full squares 
are redrawn on 8 by 8 squa res for the high resolu­
tion graphics. Then add line 105 CALL CLEAR 
to clear the screen before running the program. 
Now we're ready to begin by inserting graphics 
commands among the present sound commands. 

First, you need to define graphics characters 
for later pictures using CALL CHAR STATE­
MENTS. This is where you really need to experi­
ment. Try adding the following lines: 
122 CAL L CHARI128,"0101010303FF7FIF 

" ) 

1 24 CAL L CHARI129,"0F0F1F3E38604") 

Be sure those are zeros and not the letter 0 in the 
quotes of the character definitions . Now try 

running the program. It should sound the same 
as when you ran it without any graphics state­
ments since the Tl can play music while it is ex­
ecuting other commands. Depending on how 
long a note is held, you can define characters be­
tween sounds. In thi s case we were able to define 
two characters between the first note and the sec­
ond. You may be able to define more characters, 
but if you put too many definitions between the 
sounds, there will be a gap between the notes­
so you need to use fewer definitions or commands. 

I stayed with just the two definitions between 
the first two notes. I decided to put the nex t defi­
ni tion after the third note. Add: 
145 CALL CHARI130,"008080C0C0FFFEFC 

" ) 

Line 150 is the sound corresponding to the 
word "night" in the song "Silent Night," so right 
after the music is played, I change the screen color 
to black with 

152 CALL SCREEN(2) 

This chord has a rather long duration , so let's 
define two more characters. Add: 
154 CALL CHARI1 3 1,"F8F0F8F83C0C06") 
156 CA LL CHARI132,"000204 0 810 20 4" ) 

Next I started drawing a star. In this case the 
screen is black and characters are naturally black 
with a transparent background, so any characters 
placed on the screen won't be seen until the color 
is changed. I didn't want the star to actua lly appear 
unti l after "holy nigh!." To make the star, add the 
following statements: 
162 CALL HCHAR (3 ,25,128) 
164 CALL HCHAR(4,25,129) 
166 CALL HCHAR I3,26, 1 30) 
168 CALL HCHAR I 4,26,131) 

and after "night" in line 190, 

192 CALL COLOR I 13,16 ,1) 

You can use this technique of drawing invisi­
bly by first defining the colors of the character 
with a CALL COLOR sta tement to match what­
ever colors are already on the screen; then placing 
the characters on the screen with CALL HCHAR 
and CALL VCHAR; then making the characters 
visible with another CALL COLOR statement 
defining the visible colors. 

After you add a few more character definitions 
and some HCHAR commands to draw on the 
screen, then RESequence the program segment, 
this is how it will look. 

Program 1: "Silent Night" 
1 00 REM SILENT NIGHT 
11 0 CALL CLEAR 
120 T=400 
1 30 CALL SOUNOIT*1_5,392,4,330,8,1 3 

1 , 1 0) 
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140

150

160

170

180

190

2 00

210

220

2 30

240

250

260

270

280

290

300

310

320

330

340

350

360

370

380

390

400

410

420

4 30

440

CALL

11 )

CALL

CALL

10)

CALL

CALL

11 )

CALL

9)

CALL

CALL

CALL

CALL

1,10)

CALL

CALL

CALL

CALL

CALL

10)

CALL

CALL

CALL

9)

CALL

CALL

CALL

S)

CALL

CALL

CALL

CALL

CALL

9)

CALL

CALL

CALL

CALL

GOTO

CHAR < 128, "0 10 10 10303FF7F1F

CHAR < 129, "0F0F1F3E38604")

SOUND(T/2,440,4,349,8, 131,

SOUND (T, 392., 4, 330, 8. 131,9)

CHAR(130,"008080C0C0FFFEFC

SOUND(3*T,330,4,262,6, 196,

SCREEN(2)

CHAR(131,"F8F0F8FB3C0C06")

CHAR(132,"0002 040810204")

SOUND <T*1,5,392,4,330,8, 13

HCHAR (3,25, 128)

HCHAR(4,25,129)

HCHAR (3,26, 130)

HCHAR (4,26, 131 )

SQUND(T/2,440,4,349,8,131,

SOUND <T, 39*2,4,330, 8,13 1,9)

CHAR(133„ "0002 0204 0 4 08 08" )

SQUNDC3*T,33 0,4,262,6,196,

COLOR ( 13., 16, 1 )

CHAR(134,"0020204040808")

BOUND(2*T,587,2,349,4,247,

HCHAR(4,24,132)

HCHAR(5,23,132)

HCHAR(6,22,132)

SOUND(T,587,3,349,5,247,9)

S0UND(3*T.494,3,294,6,196,

HCHAR(5

HCHAR(6

HCHAR (7

HCHAR (B

4 40

25

25

24

24

133)

134)

133)

134)

The last line, 440 GOTO 440, keeps the picture

on the screen until you press CLEAR (SHIFT C on

the TI-99/4 or FCTN 4 on the TI-99/4A). I'm going

to leave the rest of the song up to you. Since I'm

not an artist, I often look at children's picture

books or coloring books for picture ideas. For

Christmas scenes, you can also try tracing Christ

mas stencils on graph paper then coloring the

squares to plan your shapes. Computer choreog

raphy can be a lot of fun, and I know many people

who have gotten interested in programming by

first designing pictures with music.

A New Year's Present

I promised you a Christmas present, but I've de

cided to make it a New Year's present instead. I

got my first computer for Christmas in 1980, and

one of the first programs I wrote was the music

for "Auld Lang Syne" with the screen showing

1980 turning into 1981. Each year I change the year

and I change the graphics or music slightly. In 1981

I had TI Extended BASIC and made the number 1

out of sprites that moved off the screen to make

room for 1982. This year I'm using the natural

scrolling of PRINT statements to move 1983 off
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the screen while bringing in the new year.

I'm also including a TI Extended BASIC ver

sion (Program 3). To RUN it, you will need the TI

Extended BASIC command module. It includes

fireworks and champagne bubbles while the music

is playing. In the character definitions, up to four

characters may be defined in one command.

Trailing REMark statements are allowed with the

exclamation point, so the words (or syllables) to

the music are written along with the CALL SOUND

statements.

If you want to use these programs right at

midnight, type RUN then press ENTER at 31 sec

onds before midnight for the regular TI BASIC

program, or 25 seconds before midnight for the TI

Extended BASIC program. The year 1984 will be

in place exactly for the new year.

Have a happy holiday season!

Program 2: "Auld Lang Syne" (Tl BASIC)
100 REM AULD LANG SYNE

1 10 CALL CLEAR

120 CALL SCREEN(4)

130 CALL CHAR<96,"0 00101030307070F"

CALL CHAR(97,"0F1F1F3F3F7F7FFF"

CALL CHAR(98,"FFFFFFFFFFFFFFFF"

T = 600

CALL SQUND<T*1.1,262,5)

CALL CHAR (104, "00030F1F3F3F7F7F

CALL CHAR (105, "7F7F3F3F1F0F03")

CALL CHAR (106, "00C0F0FSFCFCFEFE

11 )

CALL CHAR (107, "FEFEFCFCF3F0C0")

CALL SOUND(T*l.5,349,5,262,12,1

75,15)

CALL VCHARO.5,93,9)

CALL VCHAR(8,4,96)

CALL VCHAR(9,4,97)

CALL SOUND(T/2,349,5,262,12,196

,15)

CALL SOUND(T,349,4,262,12,220,1

5)

CALL CHAR(108,"7F3F1F0 7 0F1F3F7F

CALL CHAR (109, "FEFCF3C0F0FSFCFE

CALL SOUND CT,440,5,349, 12, 175, 1

5)

CALL HCHAR(8,10,9B,3)

CALL HCHAR(8,9,104)

CALL VCHAR(9,9,98,3)

CALL SOUND(T*1.5,392,5,330,12, 1

31,15)

CALL HCHAR(12,9,105)

CALL HCHAR(12710,98_, 3)

CALL VCHAR(8,13,106>

CALL VCHAR(9,13,98,7)

CALL SOUND(T/2,349,5,294,12,131

, 15)

CALL SOUND(T,392,5,330.12,131,1

5)

CALL HCHAR(16,13,107)

CALL HCHAR(16,10,98,3)

1

1

1

40

50

60

170

1

1
2

2

2

1

3

3
3

3

30

90

00

10

20

3 0

40

5 0

60

70

30

90

00

10

20

30

340

3

3

3

3

3

5 0

60

70

8 0

90

400

4

4

10

20

14 0 CALL CHARI12S,"@101010 3@3FF7F IF 
" ) 

150 CALL CHARI129,"@ F ri!FIF3E3S60 4" ) 
1 60 CALL SD UND CT /2 ,4 40,4,349,B,131, 

1 0) 
170 CALL SD UNOC T,392 ,4, 330 , B,13 1, 9) 
IB0 CALL CHARI130, " 00S0S0C0C0FFFEFC 

" ) 

190 CALL SD UNO (3 tT,330,4,262,6,196, 
9) 

200 CALL SCREEN(2) 
2 1 0 CALL CHARI13 1,"FBF 0 F8FS 3Cri!Cri!6 ") 
220 CALL CHARI132, " @0ri!2040S10204") 
230 CALL SOUND ( T * 1 . 5,392,4,330,8, 13 

1 , 1 (0) 

240 CALL HCHAR (3, 25,128) 
250 CALL HCHAR(4,25,129 j 
260 CALL HCHAR(3,26,130 ) 
270 CA LL HCHAR 14, 26, 13 1) 
280 CALL SDU NO(T /2 ,4 40 ,4, 3 49,8,131, 

110 ) 
290 CAL L SOUND (T, 39"2, 4, 330, 8, 1 3 1,9) 
300 CALL C HAR( 1 33 ,"0002020404080S") 
3 1 0 CAL L SDUN D(3*T,330,4, 262,6 ,196, 

9) 
320 CALL COLOR 1 1 3 ,16,1) 
330 CALL CHARI134,"100202104040S0S") 
3 4 0 CALL SDUNO(2*T ,58 7 , 2,349,4,247 , 

S) 
350 CALL HCHAR (4 , 24, 132) 
360 CALL HC HA R(5,23,132) 
37 0 CALL HCHAR (6 ,22 , 132) 
38i!! CALL SQUND( T, 587 , 3,349 , S,247 , 9) 
39~J CALL SO U N 0 ( 3 *.T , 4 94 , 3 , 294, 6, 1 96 , 

9) 
400 CALL HCHAR(5,25,133) 
410 CALL HCHAR(6 , 25 ,1 34) 
42@ CALL HC HA R(7,24,133) 
43'1' CALL HCHAR(B,24,134) 
440 GOTO 440 

The last line, 440 GOTO 440, keeps the picture 
on the screen until you press CLEAR (SHIFT C on 
the TI-99/4 or FCTN 4 on the TJ-99/4A). I'm going 
to leave the rest of the song up to you. Since I'm 
not an artist, I often look at chjldren's picture 
books or coloring books for picture ideas. For 
Christmas scenes, you can also try tracing Christ­
mas s tencils on graph paper then coloring the 
squares to plan your shapes. Computer choreog­
raphy can be a lot of fun, and I know many people 
who have gotten interested in programming by 
first designing pictures with music. 

A New Year's Present 
I promised you a Christmas present, but I've de­
cided to make it a New Year's present instead. I 
got my first computer for Christmas in 1980, and 
one of the first programs I wrote was the music 
for" Auld Lang Syne" with the screen showing 
1980 turning into 1981. Each year I change the year 
and I change the graphics or music slightly. In 1981 
I had Tl Extended BASIC and made the number 1 
ou t of sprites that moved off the screen to make 
room for 1982. This year I'm using the natural 
scrolling of PRINT statements to move 1983 off 
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the screen while bringing in the new year. 
I'm also including a TI Extended BASIC ve r­

sion (Program 3). To RUN it, you will need the TI 
Extended BASIC command module. It includes 
fireworks and champagne bubbles while the music 
is playing. In the character definitions, up to four 
characters may be defined in one command . 
Trailing REMark sta tements are allowed with the 
exclamation point, so the words (or syllables) to 
the music are written along with the CALL SOUND 
sta tements. 

If you wa nt to use these programs rig ht at 
midnight, type RUN then press ENTER at 31 sec­
onds before midnight for the regular TI BASIC 
program, or 25 seconds before midnight for the TI 
Extended BASIC program. The year 1984 will be 
in place exactly for the new year. 

Have a happy holiday season! 

Program 2: "Auld Lang Synen (TI BASIC) 
tellO RE~l 

110 CALL 
1 20 CAL L 
130 CALL 

) 

AULD LAI\:G SVNE 
CLEAR 
SCREEN(4) 
CHAR I 96,"00010103031071070F" 

14 0 CALL CHARI97,"0FIFIF3F3F7F7FFF" 

150 CA LL CHARI9S,"FFFFFFFFFFFFFFFF" 

160 T=600 
170 CALL S OUND IT* 1. 1, 262 ,5) 
IS 0 CALL CHARl l @4,"00030F I F3F3F7F7 F 

" ) 

190 CALL CHARI 1 05 , "7F7F3F3FIF@F03") 
200 CALL CHARI 106, " 00C0F0 FSFCFCFEFE 

" ) 

210 CALL CHARI 107 , " FEFEFCFCF8F0C0") 
220 CALL SDUNDCT*1 . 5,349,5,262, 1 2, 1 

75,15} 
230 CALL VC HAR(B,5,98,9) 
~40 CALL VCHAR(B,4,96) 
250 CALL VCHAR 19, 4,97) 
260 CALL SOUND(T/2~ 349, 5, 26~ , 1 2, 196 

, 15) 
270 CALL SDUNO(T.349,4 , 262,12,220 ,1 

5) 
280 CALL CHARI10S,"7F3F I F070FIF3F7F 

" ) 

290 CALL CHARI 109 , "FEFCFSC0 F 0FBFCFE 
" ) 

3(;10 CALL S OUND (T , 440, 5, 349, 1 2 ,1 75 ,1 
5 ) 

3 1 0 CALL HCHAR(B,10,9B,3) 
320 CA LL HCHAR IB,9 ,104 ) 
330 CAL L VC HARI9 ,9,9B,3 ) 
340 CALL SQUND(T*1 . 5,392,5,330 ,1 2 , 1 

3 1 , 15) 
350 CA LL HCHA R (12,9,105) 
360 CA LL HCHAR (12 ,10,98,3) 
370 CALL VCHAR (8, 1 3, 1 0 6 ) 
380 CALL VCHAR(9, 13,98,7) 
390 CA LL SDUNO( T /2 ,349,5,294,12,13 1 

, 15 ) 
400 CALL SDUND ( T, 392,5,330, 12, 1 31, 1 

5) 
410 CALL HCHARI16, 1 3 , (07) 
42 0 CA LL HCHAR I1 6,10,9S,3 ) 



430

440

450

460

470

480

490

500

510

520

530

540

550

560

570

580

590

600

610

620

630

640

650

660

670

680

690

700

710

720

730

740

750

760

770

7B0

790

800

810

820

830

B40

850

860

870

880

890

CALL

CALL

CALL

5)

CALL

CALL

CALL

CALL

CALL

75, 15

CALL

CALL

CALL

CALL

CALL

,15)

CALL

CALL

5)

CALL

CALL

CALL

CALL

3)

CALL

CALL

CALL

CALL

10)

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

HCHAR

HCHAR

SOUND

HCHAR

HCHAR

HCHAR

VCHAR

SOUND

)

VCHAR

HCHAR

HCHAR

HCHAR

SOUND

VCHAR

SOUND

VCHAR

HCHAR

HCHAR

SOUND

VCHAR

HCHAR

HCHAR

SOUND

HCHAR

HCHAR

VCHAR

HCHAR

HCHAR

(15,9,98)

(16,9,105)

(T,440,5,330. 12,131,1

(8,17,104)

(8, 18,98,3)

(8,21, 106)

(9,21,98,3)

(T*l.5,349,6,220,12,1

(9,17,98,3)

(12,17,108)

(12,18,98,3)

(12.21.109)

(T/2,349,6,220,12,175

(T

U 17,98

440

3)

4,349, 12,175,1

(16,17,105)

(16,18,98,3)

(16,21,107)

(T,523,3,349,10,175,1

(13,21,98,3)

(9,25,98)

(8,25,104)

(3*T,587,2,349,8,233,

(8,26,98,3)

(8,29,106)

(9,29,98,3)

(12,27,98,2)

(12,29,109)

VCHAR(13,29

HCHAR(16,29

HCHAR(16,26

HCHAR(16,25

HCHAR(15,25

98, 3)

107)

98, 3)

105)

98)

S0UND(T,587,2,349,S,233, 10

CALL -SCREEN(B)

PRINT " <bC3 SPACESJhbbbj

{3 SPACESJhbbb j -C3 SPACESJa"

CALL SOUND<Tt1.5,523,3,349,10,2

20.13)

PRINT " ab(3 SPACESJb

£3 SPACESJb£3 SPACESJb

iZ SPACESJb<:3 SPACESJb"

CALL SOUND(T/2.440,4,349,12,175

, 15)

PRINT " bt3 SPACESJb

£3 SPACES>b{3 SPACESJb

t3 SPACESJb<3 SPACESJb"

CALL SOUND(T,440,6,349,12,175,1

5)

PRINT " bt3 SPACESJb

f,Z SPACESJb<3 SPACESJb

C3 SPACESJb{3 SPACESJb b"

CALL SOUND(T,349,6,220,12,175,1

5)

PRINT " bC3 SPACESJibbbb

C3 SFACESJlbbbm<:3 SPACESJb b"

CALL SOUND(T*1.5,392,6,330,12,1

31,15)

PRINT " bC7 SPACESJb

£3 SPACES>b<3 SPACESJb

{3 SPACESJbbbbb"

CALL SOUND(T/2,349,6,294,12,131

, 15)

900 PRINT " bC7 SPACES>b

{3 SPACES}b£3 SPACES} b

i6 SPACESJb"

910 CALL SOUND(T,392,6,330,12,131,l

5>

920 PRINT " b<3 SPACESJb

{3 SPAC[TS>bt3 SPACESJb

C3 SPACESJbi6 SPACESJb"

CALL SDUND(T,44 0,6,330, 12, 131, 1

5)

PRINT " bC3 SPACES>ibbbk

C3 SPACES>ibbbk<6 SPACESJb11

CALL SOUND(T*1.5,34 9,6,294,12,1

47,15)

PRINT

CALL SOUND (T/2, 294., 7, 220, 12, 147

, 15)

PRINT

CALL S0UND(T,294.7.233,12,117,1

930

940

950

960

970

980

990

1000

1010

1020

1030

1040

1050

1060

1070

108 0

1090

1 100

1 1 10

1120

1 130

1 140

i 150

1 160

1170

1 180

1 190

12 00

1210

1220

1230

1240

1250

1260

1270

1280

1290

1300

1310

1320

1330

1340

1350

1360

1370

1380

1390

1400

COLOR(9,5,1)

COLOR(10,5,1)

COLOR(2,7,1)

SOUND (T*l . 5, 5!

15)

1=5 TO 25 STEP

HCHAR(6,1,42)

I

SOUND(T/2,440

SOUND(T,440,6

i)

PRINT

CALL S0UND(T,26

16)

PRINT

CALL S0UND(3*T,

5, 17)

PRINT :::

CALL SOUND(T,587

15)

CALL

CALL

CALL

CALL

175,

FOR

CALL

NEXT

CALL

CALL

15)

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

131,

FOR

CALL

NEXT

CALL

1,17)

CALL

CALL

17)

CALL

CALL

CALL

CALL

CALL

16)

CALL

CALL

CALL

CALL

CALL

8,233,14,131

349,8,220, 15. 17

49, 1 175

349,12

6,262,15)

349,12,17

HCHAR(4

HCHAR(4

HCHAR(2

HCHAR(2

SOUND <T

HCHAR(4

HCHAR(2

HCHAR(4,2

HCHAR(2,2

SOUND(T*l

16)

1=5 TO 25

HCHAR(18,

I

SOUND(T/2

13,42)

17,42)

11,42)

17,42)

3 49,6,110,18)

B, 42)

6, 42)

22,42)

24,42)

,392,6,330,14

STEP 5

I,42)

349,6,294,12,13

SCREEN(8)

SOUND (T, 39!

HCHAR(20

HCHAR(20

HCHAR1 (22
HCHAR(22

13

17

1 1

19

SOUND(T,587

7,330,15,131

42)

42)

42)

42)

6 , 330 14,131

HCHAR(20

HCHAR(22

HCHAR(20

HCHAR(22

8, 42)

6, 42)

22, 42

24, 42

SOUND(T*l.5,262,6

December 1983
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430 CALL HCHAR(15,9,98) 
440 CALL HCHAR(16,9,105) 
450 CALL SDUNOCT,440,5,330,12,131,1 

5) 
460 CALL HCHAR(8,17,104) 
470 CALL HCHAR(8,18,98,3) 
480 CALL HCHAR(8,21,106) 
490 CALL VCHAR(9,21,98,3) 
500 CALL SOUND(T*I . 5,349,6,220,12,1 

75,15) 
510 CALL VCHAR(9,17,98,3) 
520 CALL HCHAR(12,17,108) 
530 CALL HCHAR(12,18,98, 3) 
540 CALL HCHAR(12,21,109) 
550 CALL SOUND(T/2,349,6,220,12,175 

, 15) 

560 CALL VCHAR(13,17,98,3) 
570 CALL SOUND(T,440,4,349,12,175,1 

5) 
580 CALL VCHAR(16,17,105) 
590 CALL HCHAR(16,18,98, 3) 
600 CALL HCHAR(16,21,107) 
610 CALL SDUND(T,523,3,349,10,175,1 

3) 
620 CALL VCHAR(13,21,98,3) 
6 30 CALL HCHAR(9,25,98) 
640 CALL HCHAR(8,25,104) 
650 CALL SDUNO(3*T,587,2,349,B,233, 

10 ) 
660 CALL HCHAR(8,26,98,3) 
670 CALL HCHAR(8,29,106) 
680 CALL VCHAR(9,29,98,3) 
690 CALL HCHAR(12,27,98,2) 
700 CALL HCHAR(12,29,109) 

710 CALL VCHAR(13,29,98,3) 
720 CALL HCHAR ( 16,29,107) 
730 CALL HCHAR(16,26,98, 3 ) 
7 40 CALL HCHAR(16,25,105) 
750 CALL HCHAR (15,25,98) 
760 CA LL SDUNO(T,587,2,349,B,233,10 

) 

770 CALL ·SCREEN(8) 
780 PRINT" ' b{3 SPACES)hbbbj 

(3 SPACESlhbbbj{3 SPACES}a" 
790 CALL SDUND(T*1.5,523,3,349,10,2 

20,13) 
800 PRINT " ab {3 SPACES}b 

{3 SPACES)b{3 SPACESlb 
{3 SPACES)b{3 SPACES}b" 

810 CALL SOUND(T /2 ,440,4,349,12,175 
, 15) 

820 PRINT" b{3 SPACESlb 
{3 SPACES)b{3 SPACES}b 
(3 SPACES}b{3 SPACES}b" 

830 CALL SOUND(T,440,6,349,12,175,1 
5) 

840 PRINT" b{ 3 SPACES)b 
{3 SPACES}b{3 SPACES}b 
(3 SPACES}b{3 SPACES}b boo 

850 CALL SDUND(T,349,6,220,12,175,1 
5) 

860 PRINT" b{ 3 SPACES}lbbbb 
(3 SPACESllbbbm{3 SPACES } b boo 

870 CALL SDUND(T*1.5,392,6,330,12,I 
31,15) 

880 PRINT" b{7 SPACES}b 
{3 SPACES}b{3 SPACES}b 
(3 SPACES}bbbbb" 

890 CALL SDUND(T/2,349,6,294,12,131 
, 15) 

900 PRINT" b{7 SPACES}b 
{ 3 SPAC ES l b {3 SPACES}b 
{6 SPACES}b" 

910 CALL SDUND(T,392,6,330,12,131, 
5) 

920 PRINT " b{3 SPI':CES}b 
{3 SPAC~S)b{3 SPACESlb 
(3 SPACES}b{6 SPACES ) b" 

9 30 CALL SDUND(T,44~1,6,330,12,131,1 
5) 

940 PRINT" b{3 SPACES}lbbbk 
(3 SPACES}lbbbk{6 SPACES}b" 

950 CALL SDUND(T.l.5,349,b,294,12,1 
47,15) 

960 PRINT 
970 CALL SQUND(T /2 ,294,7,220,12,147 

, 15) 
980 PRINT 
990 CALL SDUND(T,294 , 7,233,12 ,11 7, 1 

5) 
1000 PRINT 
1 010 CALL SOUND (T, 262,8, 233, 14, 1 3 1, 

16 ) 
1020 PRINT 
1 030 CALL SDUND(3*T,349,8,220,15,17 

5, 17) 
1040 PRINT ... 
1 050 CALL SDUND(T,587,5,349,12,175, 

15 ) 
1060 CALL CDLOR(9,5, 1 ) 
1070 CALL COLOR(10,5 , 1) 
1080 CAL L COLOR (2 ,7,1) 
1090 CALL SOUND(T*1_5~523,5,349, 12, 

1 75, 15) 
110 0 FOR 1=5 TO 25 STEP 5 
1110 CALL HCHAR (6, I,4 2) 
11 20 NE XT I 
11 30 CALL SDUNDCT/2,440,6,262,15) 
11 40 CALL SDUND(T,440,6,349,12, 1 7 5, 

15 ) 
1150 CA LL HCHAR(4,13,42) 
1160 CALL HCHAR (4,17 ,4 2) 
1170 CALL HCHAR(2,11,4 2) 
1180 CALL HCHA R(2 ,19,4 2) 
1190 CALL SDUNO(T, 3 49,6,110,18) 
1200 CALL HCHAR(4,8,42) 
121 0 CALL HCHAR(2,6,42) 
122 0 CALL HCHAR(4,22,42) 
123@ CALL HCHAR(2,24,4 2) 
1240 CALL SDUND (T* 1 .5,392,6,330,14, 

1 31, 16 ~ 

1250 FOR 1=5 TO 25 STEP 5 
1260 CALL HCHAR(18,I,42) 
1270 NEXT I 
1280 CALL SQUNDCT /2 ,349,6,294,12,13 

1 , 17) 
1290 CALL SCREEN(8) 
1300 CALL SQUNDCT,392,7,330,15,131, 

17> 
131@ CALL HCHAR(20,13,42) 
1320 CALL HCHA~(20,1 7, 42) 

1330 CALL HCHAR (22 ,11,42) 
1340 CALL HCHAR(22,19,42) 
1350 CALL SDUNDCT,587,6, 330 ,14,131, 

16) 
1360 CALL HCHAR(20,8,42) 
1370 CALL HCHAR(22,6,42) 
1380 CALL HCHAR(20,22,4 2) 
1390 CALL HCHAR(22,24,42) 
1400 CALL SDUNDCT*1.5,262,6,349,14, 

December 1983 COMPUTE! 255 



1410

1420

1430

1440

1450

1460

1470

1480

1490

1500

1510

1520

1530

154 0

.50

.60

1570

1580

1590

1600

1610

1620

1630

1640

1650

1660

1670

1680

1690

1700

1710

1720

1 31 ,

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

16)

CALL

CALL

CALL

CALL

CALL

CALL

3,14

CALL

CALL

15)

CALL

CALL

220,

CALL

CALL

CALL

5,15

CALL

15)

CALL

CALL

15)

CALL

CALL

131,

16)

HCHAR

HCHAR

HCHAR

HCHAR

COLDR

COLOR

SOUND

SOUND

HCHAR

HCHAR

HCHAR

HCHAR

SOUND

SOUND

)

COLOR

SOUND

COLOR

SOUND

14)

COLOR

COLOR

SOUND

<4,3,42)

(2,1,42)

(4,27,42)

(2,29,42)

<9,7, 1 )

(10,7,1)

(T/2,440,7,131,16)

(T,440,6,34 9,14,175,

(20,3,42)

(22,1,42)

(20,27,42)

<T,523,5,220,15)

<3*T,5S7,3,349,12,23

(2, 16, 1 )

(T,698,2,349,13,233,

(2,12,1)

(T*1.5,523,3,349,12,

(9, 11,1)

(10,11,1)

(T/2,440,4,349,13,17

SOUND(T,440,4,349,13,175,

COLOR

SOUND

COLOR

SOUND

15)

(2,5, 1 )

(T,349,5,262,13,110,

(2, 16, 1)

(T*1,5,392,5,330,13,

CALL COLOR(9,14,1)

CALL COLOR(10,14,1)

CALL COLOR(2,7,1)

CALL S0UND(T/2,349,5,294,13,13

1,15)

CALL COLOR(2,16,1)

CALL SOUND(T,392,5,330,12,131,

15)

1730 CALL CDLOR(2,12,1)

1740 CALL SDUND(T/2,440,5f330,13,13

9, 15)

1750 CALL COLOR(2,16,1)

1760 CALL SOUND(T/2,392,5,330,13,13

9, 15)

1770 CALL COLOR<2,3,1)

1780 CALL 50UND(T«1.5,349,5,294,14,

147,16)

1790 CALL C0L0R<9,16,1>

1800 CALL COLOR<10,16,1)

1810 CALL COLOR (2, 16, I )

1820 CALL SDUND(T/2,294,6,220,14,17
5, 16)

1830 CALL C0L0R(2,6,l)

1840 CALL S0UND(T,294,7,233,15,117,

1850

1860

1870

1880

1890

1900

1910

1920

17)

CALL

CALL

COLOR(2,14,1)

SCREEN(11)

CALL SOUNDCr, 262, 7, 165, 15, 131,

17)

CALL COL0R(2,12,1)

CALL SOUND(4*T,349,6,220,15,17
5, 17)

CALL SCREENCB)

CALL COLOR(9,7,1)

CALL COLOR(10,7,1)

330

340

350

360

370

380

390

400

410

420

430

440

450

460

470

480

490

1930 CALL COLOR(2,16,1)

1940 CALL COLOR(2,14,1)

1950 CALL COLDR<2,16,1)

1960 CALL COLOR(2,11,1)

1970 CALL COLOR(2,16,1>

1980 CALL C0LDR(2,7,l)

1990 CALL COLOR(2,16,1)

2000 CALL C0L0R(2,6,l)

2010 GOTO 1930

2020 END

Program 3:
"Auld Lang Syne" (Tl Extended BASIC)

90 REM Tl EXTENDED BASIC

100 REM AULD LANG SYNE

110 CALL CLEAR :: CALL SCREENC4)

CALL CHAR(96,"000101030307070F0

F1F1F3F3F7F7FFFFFFFFFFFFFFFFFFF

T = 600

CALL S0UND(T*l.l,262,5)!SH0ULD

CALL CHAR(104,"00030F1F3F3F7F7F

7F7F3F3F1F0F03 0000C0F0F8FCFCFEF

EFEFEFCFCF8F0C000")

CALL SOUND(T*1.5,349,5,262,12,1
75,15)!AULD

VCHAR(8,5,98,9)

VCHAR(8,4,96)

VCHAR(9,4,97)

SOUND(T/2,349,5,262

AC-

S0UND(T,349,4,262,1

5)!GUAINT-

220 CALL CHAR(108,"7F3F1F070F1F3F7F

FEFCF8C0F0F8FCFE")

230 CALL SOUND(T,440,5,349

5)!ANCE

240 CALL HCHAR (8, 10,98,3)

250 CALL HCHAR (8,9, 104)

260 CALL VCHAR(9,9,98,3)

270 CALL SOUND(T*l.5,392,5

31,15)!BE

280 CALL HCHAR(12,9,105)

290 CALL HCHAR(12,10,98,3)

300 CALL VCHAR(8,13,106)

310 CALL VCHAR(9,13,98,7)

320 CALL SOUNDCT/2.349,5,294,12,131

,15)!FOR-

CALL CHAR(94, " 1 0387CD692103B44"

120

130

140

150

160

170

180

190

200

210

CALL

CALL

CALL

CALL

, 15)

CALL

12,196

,220,1

17!

0, 1

CALL SOUNDCT,392,5,

5)!GOT

CALL HCHAR(16,13,107)

CALL HCHAR(16,10,98,3)

CALL HCHAR£15,9,98)

CALL HCHAR(16,9,105)

CALL SOUND(T,440,5,330

5)!AND

CALL HCHARtB.17,104)

HCHAR(8,18,98,3)

HCHAR(8,

30,12,131,1

131, 1

CALL

CALL

CALL

CALL

1,106)

VCHAR(9,21,98,3)

SOUND(T*l.5,349,6,

75,15)!NEV-

CALL VCHAR<9,17,98,3)

HCHAR <12, 17, 108)

HCHAR <12, 18,98,3)

HCHAR(12,21,109)

SOUND(T/2,349,6,220,1

! ER

0, 1

CALL

CALL

CALL

CALL

, 15)

175
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131,16) 
1410 CALL HCHAR (4,3 ,4 2) 
1420 CALL HCHAR (2, 1,42) 
14 30 CA LL HCHARC4,27,42} 
1440 CALL HCHAR(2,29,42) 
1450 CALL COLOR(9,7,1) 
1460 CALL COLOR ( 10,7,1) 
1470 CAL L SOUND<T/2,440,7,131,16) 
1480 CAL L SOUND(T,440,6,349,14,175, 

16 ) 
1490 CAL L HCHAR( 20,3, 4 2) 
1500 CA LL HCHAR C22, 1 , 4 2} 
1510 CAL L HCHAR(20,27,42) 
1520 CAL L HCHAR (22,29,42) 
1530 CAL L S OUND ( T~5 23, 5, 220, 15) 

1540 CAL L SOUND (3* T,587,3 , 3 49,12~ 23 

3 ~ 14) 
1550 CALL COLOR (2, 16 , 1) 
1560 CAL L SOUNDCT,698,2,349,13,233, 

15 ) 
1570 CALL COLOR(2,12,1) 
1580 CALL SOUND(T'I.5,523,3,349,12, 

220 ,14 ) 
1590 CAL L COLOR (9, 11 , 1 ) 
1600 CALL COLOR (10 , 11 , 1) 
1610 CALL SOUNO ( T / 2,440,4,349,1 3, 1 7 

5, 1 5) 
16 20 CA LL SDUND(T,440,4,349,13,175, 

1 5 ) 
1630 CALL COLOR ( 2,5,1 ) 
1640 CALL SOUND(T,349,5,262,13,110, 

15 ) 
1650 CALL COLOR(2,16,1) 
1660 CALL SOUND(T'I.5,392,5,330,13, 

1 3 1,15 ) 

1670 CALL COLOR(9,14,1) 
1680 CALL COLOR (10, 14 , 1) 
1690 CALL COLOR (2,7, 1) 
1700 CALL SOUND<T / 2,349,5,294, 1"3, 13 

1 , 15) 
1710 CALL COLOR(2, 16, 1) 
1720 CALL SDUND ( T, 3 92,5, 330,12,131, 

15 ) 
1730 CALL COLOR(2,12,1) 
1740 CALL SOUND(T/2,440,5,330,13,13 

9, 15) 
1750 CALL COLOR(2,16,1) 
1760 CALL SOUND(T/2,392,5, 330,13,13 

9, 15) 
1770 CALL COLOR(2,3,1) 
1780 CALL SOUNDCT'I.5,349,5,294,14, 

147,16) 
1790 CALL COLORC9,16,1) 
1800 CALL COLORCI0,16,1) 
1810 CALL COLORC2,16,1) 
1820 CALL SOUNDCT / 2,294,6,220,14,17 

5, 16) 
1830 CALL COLORC2,6,1) 
1840 CALL SDUNO(T,294,7,233 , lS , 117, 

17> 
1850 CALL COLOR(2 , 14,1) 
1860 CALL SCREENCll) 
1870 CALL SOUND(T,262 ,7, 165,15,131, 

17> 
1880 CALL COLORC2,12,1) 
1890 CALL SOUNDC4'T,349,6,220,15,1 7 

5, 1 7) 
1900 CALL SCREEN(8) 
191 0 CALL COLORC9,7,1) 
1920 CALL COLORCI0,7,1) 
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1930 CALL COLOR (2,16,1) 
1940 CALL COLORC 2, 14 , 1) 
1950 CALL COLOR( 2, 16,1 ) 
1960 CALL COLOR C 2, 11 , 1) 
1970 CALL COLOR C2, 16, 1) 
1980 CALL COLOR C2,7, 1) 
1990 CALL COLOR (2,16, 1 ) 
2000 CALL COLOR( 2,6, 1) 
2010 GOTO 1930 
2020 END 

Program 3: 
"Auld Lang Syne" (TI Extended BASIC) 
9 0 RE M TI E XTE NDED BASIC 
100 REM AULD LANG SYNE 
110 CALL CLEAR .. CALL SCREEN(4) 
120 CALL CHAR(9 6,"000 101030307070F0 

FIFIF3F3F7F7FFFFFFFFFFFFFF FFFFF 
FFFFFFFFFFFFFFFF") 

1 3 0 T=600 
140 CALL SOUND(T'I.I,262,5) 'SHOULD 
150 CALL CHAR(1 04, " 00030FIF3 F 3 F 7 F 7F 

7F7 F 3 F 3 FIF0F 0 3 0000C0F0F8FCFC FEF 
EFEFEFCFCF8F0C000") 

160 CA LL SDUND CT*I.5, 3 49,5,262,12,1 
7 5,15) ! AULD 

170 CALL VCHAR(8,5,98,9) 
180 CALL VCHARC8,4,96) 
190 CALL VCHAR (9, 4, 97) 
200 CALL SDUND (T/2, 3 49,5,262,12,196 

, 15)!AC-
210 CALL SDUND(T ,349,4,262, 12,220 ,1 

5) 'QUAINT -
220 CALL CHAR(108,"7F3FIF0 70F IF 3 F7F 

FEFCF8C 0F0 F8F CFE") 
2 3 0 CA LL SOUND(T,440,5, 3 49,12,175, 1 

5) ! ANCE 
240 CALL HCHAR (8, 10,98,3) 
250 CA LL HCHAR(8 ,9,104) 
260 CALL VCHAR(9,9,98,3) 
270 CALL SDUND(T*1.5,392,5,330,12,1 

3 1,15 ) !BE 
280 CA LL HCHA R(12,9, 105) 
290 CALL HCHAR (12,10,98, 3 ) 
300 CALL VC HA R(8,1 3 ,106) 
310 CALL VCHAR(9,13,98,7) 
320 CALL SOUND(T / 2,349,5,294,12, 1 3 1 

,15)!FOR -
33 0 CALL CHAR(94,"10 3 87CD69 2 103 844" 

) 

340 CALL SOUND (T,392,5,330, 1 2, 1 3 1,1 
5) ! GOT 

350 CALL HCHAR ( 1 6, 1 3, 107) 
360 CALL HCHAR ( 1 6,10,9 8 ,3) 
3 70 CALL HCHA R(15,9,98) 
3 80 CALL HCHA R(16,9, 105) 
3 90 CAL L SOUNO(T,440,5,33 0,12,1 3 1,1 

5) ! AND 
400 CALL HCHAR(8,17,104) 
410 CALL HCHAR(8,18,98,3) 
420 CALL HCHAR(8,21,106) 
4 3 0 CALL VCHAR(9,21,98, 3 ) 
440 CALL SOUNO(T'I. 5,349 ,6,220, 1 2, 1 

75,15) ! NEV-
450 CALL VCHARC9,17,98,3) 
460 CALL HCHAR CI 2, 1 7,10 8) 
4 70 CALL HCHAR (12, 18 ,98, 3) 
480 CALL HCHAR(12,21,109) 
490 CALL SOUNOCT /2,349,6 ,220,12,175 

,15)!ER 



500

510

520

530

540

550

560

570

580

590

600

610

620

630

640

650

660

670

680

690

700

710

720

730

740

750

760

770

780

790

800

810

820

830

840

850

860

870

380

890

900

CALL VCHAR(13,17,98,3>

CALL SOUND(T,440,4,349,12,175,1

5)!BROUGHT

CALL VCHAR(16,17,105)

CALL HCHAR(16,18,98,3)

CALL HCHAR(16,21,107)

CALL SOUND(T,523,3,349,10,175,1

3) !TO

CALL VCHAR(13,21,98,3)

CALL HCHAR(9,25,98)

CALL HCHAR(8,25,104)

CALL S0UND(3*T,587,2,349,8,233,

10)iMIND

CALL HCHAR(B,26,98,3)

HCHAR(3,29,106)

VCHAR(9,29,98,3)

HCHAR(12,27,98,2)

HCHAR(12,29,109)

!9, 98,3)

!9, 107)

16,98,3)

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

VCHARU3,

HCHAR(16,

HCHAR(16,

HCHAR(16,25,105)

HCHAR(15,25,98)

S0UND<T,587,2,349,8,233,10

)'SHOULD

CALL SCREEN(8)

PRINT " *b£3 SPACESJhbbbj

iZ SPACESJhbbbjC3 SPACESJa"

CALL S0UND(T»1.5,523,3,349,10,2

20,13)!AULD

PRINT " ab<3 SPACESJb

tZ SPACES>b<3 SPACESJb

iZ SPACESJbt3 SPACESJb"

CALL CHAR (33, "1010545454545444"

CALL SOUND(T/2,440,4,349,12,175

,15)!AC-

PRINT ■ b<3 SPACESJb

t3 SPACESJb£3 SPACESJb

{.Z SPACESJb{3 SPACESJb"

CALL SOUNDCT,440,6,349,12,175,1

5)!QUAINT-

PRINT " biZ SPACESJb

C3 SPACESJbt3 SPACESJb

C3 SPACESJb£3 SPACESJb

CALL S0UNDCT,349,6,220,1

5)!ANCE

PRINT " b£3 SPACESJibbbb

C3 SPACESJ1bbbm{3 SPACESJb

CALL SOUND(T*1.5,39 2,6,330,

31,15)!BE

PRINT " bC7 SPACESJb

iZ 5PACE5Jb£3 SPACESJb

<3 SPACESJbbbbb"

CALL S0UND(T/2,349,6,294,12,131

, 15) !FOR-

PRINT " bC7 SPACESJb

<3 SPACESJb£3 SPACESJb

ih SPACESJb"

CALL S0UND(T,392,6,330,1

5)!GOT

PRINT " bt3 SPACESJb

£3 SPACE5Jb{3 SPACESJb

iZ SPACESJb<!6 SPACESJb"

CALL SOUND(T,440,6,330,1

5)!AND

PRINT " bC3 SPACESJibbbk

{3 SPACESJibbbk-C6 SPACESJb"

CALL S0UND(T*1.5,349,6,294,1

47,15)!DAYS

b"

,175,1

b"

12, 1

131 , 1

910 PRINT

920 CALL SOUND(T/2«294,7,220,12,147

,15)!OF

930 PRINT

940 CALL S0UND(T,294,7,233,12,117,1

5) ! AULD

950 PRINT

960 CALL BOUND(T,262,8,233,14,131,1

6) ! LANG

970 PRINT

9B0 CALL SOUND(3*T,34 9,8,220,15,175

, 17) !SYNE

990 PRINT : : :

1000 CALL S0UND(T,587,5,349,12,175,

15)!FOR

1010 CALL COLORC9,5,1):: CALL COLOR

(10,5, 1 )

1020 CALL SOUNDCT*1.5,523,5,34 9,12,

175,15)!AULD

1030 CALL MAGNIFYC1)

1040 CALL CHARC120,"92442892284492"

1050 CALL SPRITE(#1,94,13,192,115,-

9, 0)

1060 CALL SPRITE(#2B,33,16,19B,115,

-9, 0)

1070 CALL SOUND(T/2,440,6,262,15)

1080 CALL SOUND(T,440,6,349, 12, 175,

15)!LANG

1090 CALL CHAR(124,"003C424242423C"

1 100

1110

1120

1 130

1 140

1 150

1 160

1 170

1 180

1190

1200

1210

1220

1230

1240

1250

1260

1270

1280

1290

1300

1310

1320

1330

134 0

131 , 1 1350

1360

1370

1380

CALL SOUND(T,349,6,110,18)

CALL SOUND(T*1.5,392,6,330,14,

131,16)!SYNE

CALL DELSPRITE(#1,#28)

FOR 1=1 TO 10

CALL SPRITE(ttI,120,7,90,115)

NEXT I

CALL S0UND(T/2,349,6,294,12,13

1,17)!MY

CALL SCREEN(B)

CALL MOTION(tt1,-10,-10)

CALL MOTI ON(#2,-10, 10)

CALL SOUND(T,392,7,330,15,131,

17)•DEAR

CALL MOTION(#3,-10,5)

CALL MOTION(#4,-10,-5)

CALL MOTION(#5,-10,0)

CALL MOT ION(#6, 10,-10)

CALL MOTION(#7,10,10)

CALL SOUND(T,587,6,330

16)!FOR

CALL MOTION(tt8,10,-5)

CALL MOTION(tt9,10,5)

CALL MOTION(ttl0,10,0)

14,131

■49, 14,

7,1) CALL COLOR

CALL MOTIQN(#I

CALL SOUND(T*1

131,16)!AULD

CALL C0L0R(9

(10,7, 1 )

FOR 1=1 TO 5

,0,0):: NEXT I

CALL SOUND(T/2,440,7, 131, 16)

CALL SOUND(T,440,6,349,14,175,

16)!LANG

FOR 1=6 TO 10 :: CALL MOTION(tt

1.0,0):: NEXT I

CALL SOUND(T,523,5,2 20,15)

CALL S0UND(3*T,587,3,349,12,23

3,14)!SYNE

C=16
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5~~ CALL VCHAR(13,17,98,3) 
510 CALL 50UND(T,44~J4,349,12,175,1 

5) ! 8RoUGHT 
52~ CALL VCHAR(16,17,1~5) 
53~ CALL HCHAR(16,18,98 ,3) 
54~ CALL HCHAR(16,21,1~7) 
550 CALL SDUND(T,523,3,349,10,175,1 

3) ! TO 
56~ CALL VCHAR(13,21,98,3) 
57~ CALL HCHAR(9,25,98) 
58~ CALL HCHAR(8,25,1~4) 
59~ CALL SoUND(3'T,587,2,349,8,233, 

lfIl}!HIND 
6~~ CALL HCHAR(8,26,98,3) 
61~ CALL HCHAR(8,29,l~6) 
62~ CALL VCHAR(9,29,98,3) 
63~ CALL HCHAR(12,27,98,2) 
64~ CALL HCHAR(12,29,1~9) 
65~ CALL VCHAR(13,29,98,3) 
66~ CALL HCHAR(16,29,1~7) 
67~ CALL HCHAR(16,26 , 98, 3) 
68~ CALL HCHAR(16,25 , 1~5) 

69~ CALL HCHAR(15,25 ,98) 
70~ CALL SoUND(T,587,2,349,8,233,1~ 

) ! SHOULD 
71~ CALL SCREEN(8) 
72~ PRINT" 'b{3 SPACESlhbbbj 

(3 SPACES}hbbbj{3 SPACES}a" 
730 CALL SOUND(T*1~5,523,3,349,10,2 

2~, 13) ! AULD 
74~ PRINT " ab{3 SPACESlb 

{3 SPACESlb{3 SPACESlb 
(3 SPACESlb{3 SPACESlb" 

75~ CALL CHAR(33,"1~1~S4545454S444" 
) 

760 CALL SDUND(T/2,440,4,349,12,175 
,15)!AC-

77~ PRINT" b {3 SPACES } b 
{3 SPACES}b{3 SPACES}b 
(3 SPACES}b{3 SPACESJb" 

780 CALL SDUND(T,440,6,349,12,175,1 
5) !QUAINT-

79~ PRINT" b {3 SPACESlb 
{3 SPACESlb{3 SPACESJb 
(3 SPACESlb{3 SPACESJb b" 

800 CALL SDUND(T,349,6,220,12,175,1 
5) 'ANCE 

81~ PRINT" b{ 3 SPACESlibbbb 
{3 SPACESJlbbbm{3 SPACES}b b" 

820 CALL SDUND(T*1.5,392,6,330,12,1 
31 ,15)!BE 

83~ PRINT" b{ 7 SPACESlb 
{3 SPACESlb{3 SPACESJb 
{3 SPACESlbbbbb" 

84~ CALL SoUND(T/2,349,6,294,12,131 
,15)!FOR-

85~ PRINT" b{7 SPACES}b 
{3 SPACESJb{3 SPACES}b 
(6 SPACES}b" 

860 CALL SDUND(T,392,6,330,12,131,1 
5) !GOT 

87~ PRINT" b{ 3 SPACES J b 
{3 SPACES}b{3 SPACES}b 
(3 S PACESlb{6 SPACES}b" 

880 CALL SDUNDCT,440,6,330,12,131,1 
5) ! AND 

89 0 PRINT" b{3 SPACESlibbbk 
(3 SPACESlibbbk{6 SPACESlb" 

90~ CALL SoUND(T*1.5, 3 49,6,294,12 , 1 
4 7, 15 }! DAYS 

910 PRINT 
920 CA LL SDU NO(T /2,294,7,220,12, 14 7 

,1S)!OF 
9310 PRINT 
940 CALL SDUND(T,294,7,233,12,117, 

5)!AULD 
950 PRINT 
960 CA LL SDUNDCT,262,B,233,14,131,1 

6)!LANG 
9710 PRINT 
980 CALL SDUND(3*T,349,B,220,15,175 

,17)~SYNE 

9910 PRINT : 
1000 CALL SDUND{T,587,5,349,12,175, 

15) ! FOR 
10110 CALL CoLoR(9,5,1):: CALL COLOR 

(10,S,1) 
1020 CALL SDUND(T*1.5,523,5,349,12, 

1 75, 15)~AULD 

11030 CALL MAGNIFY ( l) 
1104 10 CALL CHAR(12IO,"92442892284492" 

1050 CALL SPRITE(#1,94, 13, 192, 115,-
9,(0) 

1060 CALL SPRITEOt28, 33, 16, 198, 115, 
- 9,O) 

1~70 CALL SoUND(T/2,441O,6,262,15) 
112'80 CALL SDUND(T,440,6,349,12,175, 

15) !LANG 
110910 CALL CHAR(124 , "~10 3 C424242423C" 

11~~ CALL SoUND(T,349,6,11~,18) 
11110 CALL SoUND(T'1.5,392,6,33~.14, 

131,16)!SYNE 
11210 CALL DELSPRITE(.1,.28) 
113~ FOR 1=1 TO 110 
11410 CALL SPRITE(.I, 1210,7,910, 115) 
115~ NEXT I 
116~ CALL SoUND(T/2,349,6,294,12,13 

1 , 17) ! MY 

11710 CALL SCREEN(8) 
11810 CALL MoTIoN(Ml, - llO,-llO) 
11910 CALL HoTIoN(M2,-11O,11O) 
1200 CALL SDUND(T,392,7,330,15,131, 

17> 'DEAR 
12110 CALL MoTIoN(M3,-11O,5) 
1220 CALL MoTIoN(M4,-11O,-S) 
12310 CALL HoTIoN(M5,-11O,1O) 
12410 CALL MoTIoN(M6,11O, - 1 1O) 
1250 CALL MoTIoN(M7, 110, 1(0) 
1260 CALL SOUND(T,587,6, 330, 14, 131, 

16) !FoR 
12710 CALL MoTIoN(M8,11O,-5) 
1280 CALL HoTIoN(M9 , 11O ,5) 
12910 CALL MoTIoN(MIIO,llO,lO) 
1 300 CALL SQUNO(T*1.5,262,6,349,14, 

131, 16) ~AULD 
13110 CALL CoLoR(9,7,1):: CALL COLOR 

(10,7,1) 
1 320 FOR 1=1 TO 5 .. CALL MoTION(MI 

,0,0):: NE XT I 
1330 CALL SQUND{T/2,440,7,131,16) 
1 3 40 CALL SQUND(T,440,6,349,14,175, 

16) 'LANG 
1350 FOR 1=6 TO 1 0 .. CALL MoTIoN(M 

I , 0, 10 ) :: NE X T I 
1360 CALL SDUND(T,523,5,220,15) 
1 370 CALL SQUND(3*T,587,3,349,12,23 

3,14) ! SYNE 
1 380 C=16 
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1390 CALL SPRITE<**11,42,C,90, 115,-1
0,-16)

1400 CALL SPRITEi#12,42,C,90,115,-i

0, 13)

1410 CALL SPRITE(#13,42,C,90,115,-1

1,-8)

142 0 CALL SPRITE<4U4, 42, C, 90, 115.-1

1,3)

1430 CALL SPRITE <#15,42,Cs 90, 115,-1
2,0)

1440 CALL SPRITE<#16,42,C,90,115,9,

-It)

1450 CALL SPRITE<#17,42,C,90,115,9,

18)

1460 CALL SPRITE(#18, 42,C,90, 1 15, 13

, -9)

1470 CALL SPRITES#19,42,C,90,115,13

* 9)

1480 CALL SPRITE(#20,42,C,90,115,15

, 0)

1490 CALL SOUND(T,693,2,349,13,233,

15)!WE"LL

150 0 FOR 1=11 TO 20 :: CALL MQTIONf

#1,0,0):: NEXT I

1510 CALL SOUND(T*l.5,523,3,349,12,

220,14)!TAKE

1520 CALL COLORC9,11,1):: CALL COLO

R C10, 11, 1 )

1530 CALL SOUNDiT/2,440,4,349,13,17

5,15) ! A

1540 CALL SOUND<T,440,4,349,13,175,

15)'CUP

1550 CALL SPRITE(#21,124,5,192,30,-

12, 0)

1560 CALL SPRITE(#22,124,5,192,240,

-7,0)

1570 CALL SPRITE(#23,124,5,192,64,-

20, 0)

1580 CALL SPRITE(#24,124,5,192,192,

-24,0)

1590 CALL SOUND<T,349,5,262,13,110,

15) '. O'

1600 CALL SPRITE(#25,124,5,192,103,

-14,0)

1610 CALL SPRITE(#26,124,5,192,164,

-30,0)

1620 CALL SPRITE(#27,124,5.192,120,

-23,0)

1630 CALL BOUND(T*1.5,392,5,330,13,

131,15)!KIND-

1640 CALL COLOR(9,14,1):: CALL COLD

R(10,14,1)

1650 CALL S0UND(T/2,349,5,294,13.13

1 , 15) !NESS

1660 CALL SOUND<T,392,5,330,12.131,

15)!YET

1670 CALL SOUND(T/2,440,5,330,13,13

9,15)!FOR

16S0 CALL SOUND(T/2,392,5,330,13,13

9, 15)

1690 CALL SOUND(T*l.5,349,5,294,14,

147,16)!AULD

1700 CALL COLOR(9,16,1):: CALL COLO

R(10,16,1)

1710 CALL SOUND(T/2,294,6,220,14,17

5, 16)

17 20 CALL SOUND (T., 2 94, 7, 233, 15, 117.

17)!LANG

1730 CALL SCREEN(11)

1740 CALL SOUND(T,262,7,165,15,131,
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17)

1750 CALL SOUND(4*T,34 9,6,220,15,17

5,17)•SYNE

1760 CALL SCREEN(B)

1770 CALL COLOR(9,7,1):: CALL COLOR

(10,7,1)

1780 FOR 1=1 TO 20

,16):: NEXT I

1790 FOR 1=1 TO 20

, 14) : : NEXT I

1300 FOR 1=1 TO 20

,12):: NEXT I

1810 FOR 1=1 TO 20

,7):: NEXT I

1S20 GOTO 1780

1830 END

CALL COLOR<#I

CALL COLOR(#I

CALL COLOR(#I

CALL COLOR(ttI

ALPHABLITZ!
^x an exciting arcade
■$)) word game.. .$9.95

ANIMAX COMPUTER
1111 Las Vegas Blvd. South

Las Vegas, NV 89104

OTHER ANIMAX GAMES:

STARDROPPER...
A CUTE GAME FOR CHILDREN
OF ALL AGES.. .$7.95

MAKE-A-GAME...
LEARN THE FUNDAMENTALS OF

CREATING A GAME. . .$9.95 (KITS)

14 SESSIONS ON VIDEO TAPE
1) What Is A Commodore 64?

2) Getting Started

31 Lets Run Programs

4-A) What Makes Programs Work?

4-B) Pulling Programs To Work

5) Storing Information

6/ The Commodore 64

As A Learning Too!

7) Computers Talking to Computers

8} Commodore 64 Language

9) Graphics

10} Commodore 64 Working For You

Ilj Commodore 64 Music

12) Computer Games And Simulations

13!NawW}\at?

1 3 9 121 CALL SP RITE ( #11,4 2,C,90, 11 5 , - 1 
0 ,-16 ) 

14 0121 CALL SP RI T E ( #12,4 2 , C,90, 115, - 1 
0 , 18 ) 

141 121 CALL S P R ITE ( #1 3 ,4 2 ,C,90,115, - 1 
1, - 8) 

14 2 121 CALL SP RITE(# 14 ,4 2 ,C, 90 ,115, - 1 
1,8) 

14 3 l!1 CA LL SPRITE ( #15,42,C, 90 ,115, - 1 
2, 121 ) 

1440 CALL SPRITE ( #16,42,C,9 0 ,115,9, 
-1 6) 

1450 CALL SP R I TE ( # 1 7 ,4 2 , C, 9121 , 115,9 , 
18 ) 

14 60 CALL S PRITE ( #18, 4 2 , C , 90 , 115, 1 3 
, - 9 ) 

14 70 CALL S P RITE ( # 19, 4 2 , C, 9 0 ,115,13 
, 9) 

1480 CALL SP RI TE ( # 20 , 4 2, C, 90 ,115,15 
, 0) 

14 90 CALL S OUND ( T, 698 , 2 , 3 4 9 ,1 3 ,23 3 , 
15 )~ WE " LL 

1500 F OR 1 = 11 T O 20 . . CA LL MOTION ( 
#1, 0 , 0 ) " NEX T 1 

1 5 1 0 CA L L SOUND ( T*1 . 5 , 523,3 , 3 49,12, 
2 20 , 14) ~TA K E 

1 5 2 121 CALL COL OR (9 , 1 1 , 1 ) :: CALL COLO 
R (10,1 1 , 1 ) 

1530 CALL SOUND( T/2 ,44 0 ,4, 3 4 9 ,13,1 7 
5, 1 5 ) ~A 

15 40 CAL L S OUND ( T, 440, 4, 3 4 9 ,1 3 ,1 75 , 
15 )!C UP 

155 0 CALL S P R IT E( # 2 1,1 24 , 5 ,1 92 , 30 , -
12, 0) 

15 6121 CAL L S PR ITE (#2 2, 1 24 ,5,1 92 , 2 4121 , 
-7 , 121) 

1 57121 CALL SPR I T E ( # 23 , 124,5 , 192 , 6 4, -
20, 0) 

1580 CALL SPR ITE(# 2 4,1 2 4,5 , 1 92 ,192, 
-24, O) 

159121 CA LL SD UND(T, 3 4 9 , 5 ,26 2, 1 3 ,110, 
15) ~O ~ . 

1600 CALL SPRIT E (# 2 5,1 2 4, 5 ,19 2 ,103, 
-14,O) 

1610 CAL L SPRITE (#26,124,5,192,164, 
-3121,0) 

16 2 0 CALL SPRITE ( # 2 7, 1 2 4,5 , 19 2 , 12 0 , 
- 2 3,O) 

16 3121 CALL SOUND ( T*I. 5 , 392 ,5, 33@,1 3 , 
131, 15) ~ K IND -

1640 CALL COLOR ( 9,14,1) : : CALL COLO 
R (10,14,1) 

1650 CALL SDUND(T / Z, 3 49,5,294,13,13 
1, 15) ~ NESS 

166121 CALL SDUND(T,39 2 ,5, 33@,12,131, 
15) ! YET 

1 670 CALL SO UN D(T / 2,440,5, 330,13,13 
9,15) !FOR 

168 121 CALL SDUND(T/2,392,5,330,13,13 
9, 15) 

1690 CALL S OUND (T* I. 5,349,5,294, 14 , 
147,1 6) ! AULD 

1700 CA L L COLOR(9,16 ,1) :: CALL COLO 
RC10,16,1) 

1710 CALL SOUND(T/2,294,6,220,14,17 
5, 16) 

17 2 0 CALL SDUND CT, 2 94, 7 , 233 ,15,117, 
17> 'LANG 

1 7 30 CALL SCREEN(11 ) 
1740 CALL SOUND (T, 262, 7 ,165,15,131, 
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1 7> 
1 750 CALL SOUND ( 4*T, 3 49,6, 220 ,1 5 ,1 7 

5 ,17 ) ~S Y NE 

17 60 CALL S CR EEN ( 8) 
1770 CALL COLOR(9, 7 ,1) :: CAL L COLOR 

(10, 7 ,1) 
1 7 80 FOR 1 = 1 TO 20 .. CALL COLOR(#1 

,1 6 ) :: NE XT I 
17 9 0 FOR 1 = 1 TO 20 .. CALL COLOR ( #I 

,14):: NE XT 1 
1800 FOR 1=1 TO 2 0 . . CALL COLOR ( #! 

,1 2 ) :: NE XT ! 
181 0 F OR 1=1 TO 20 . . CALL COLOR ( #I 

, 7> :: NEX T 1 
18 20 GOTO 1780 
1830 END 

"E~\ . ~ ALPHABLlTZ! 
~~ anexcitingarcade 
~)) wordgame ... $9.95 

. //.: .' ;~\ ' ANIMAX COMPUTER 
/ /,. 

, . :! .. ,\ 1111 Las Vegas Blvd. South J' , ! : ,' i \ Las Vegas, NV 89104 

~ : ;. " . • '. OTHER ANIMAX GAMES 

~ ./ ' " STARDROPPER .. . 
~ . '~ A CUTE GAME FOR CHILDREN " , ©: . OF ALL AGES .$7.95 

If" (\ . = MAKE·A·GAME ... 
~ LEARN THE FUNDAMENTALS OF 
~LI_ CREATING A GAME .. $9.95 (KITS) 

14 SESSIONS ON VIDEO TAPE 
I) What Is A Commodore 54? 
2} Gerring Started 
3} LeIs RUII Programs 

4·A) Whnr Makes Programs Work? 
4·8) I'lIlI ing Programs To Work 

51 Storing Infom la/ion 
6} The Commodore 64 

As A Learning Tool 

,,'J 1\.5.) 
£Ii\. 0" . 

~~ ho"e 
order b1 \' 

7} Compulers Tolhfr18 to Campl/ ferS 
BI Commodore 64 IAnguogc 
9} Graphics 

10) Commodore 64 War/ling "'or YOII 
111 Commodore 64 At/lsic 
12} Computer Games And SillJu/cuiolls 
J 3} Now What? 

.,p..5'f£'~ C\\p..~G£' 
0' ". 
\600 



ART
MUSEUM

Floyd Beaston

Both the Commodore VIC and 64 have graphics charac

ters right on the keys. This program lets you take ad

vantage of these graphics by allowing you to SAVE and

LOAD screen pictures made using character graphics.

My eight-year-old son loves to "draw" artwork

on the screen using combinations of the graphics

symbols on the keys. Because the "artworks"

vanished forever when we turned off the com

puter, my son became more and more frustrated.

These programs for the VIC and 64 were

written to help with this problem by allowing

you to SAVE and LOAD all characters, including

graphics symbols, on the screen.

To use the VIC version, first remove any ex

pansion board and then type in Program 1. Then

enter this line:

CLR:POKE46,PEEK(46) + 4

and SAVE to disk or tape.

Operating The VIC Version

If you wish to draw a picture (to later SAVE),

LOAD the program and change line 1 to:

1REM

Next, clear your screen and begin drawing. When

you are finished, change the cursor color to match

the background color, then type RUN. (You won't

be able to see the command RUN since it will be

the same color as the background.) In a few sec

onds, change the cursor color back to a visible

color and then SAVE the program to tape or disk.

Your screen will also be saved.

To retrieve your picture, LOAD the program

"Art Museum" can save any screen drawing to tape or disk.

64 version.

from tape or disk and change line 1 to:

1 GOTO20

This will magically return your picture to the

screen.

Program 1: Art Museum (VIC Version)

0 S=7680:C=38400:GOSUB63999

1 GOTO20

10 FORJ=0TO505:POKEML+J,PEEK(S+J):POKEML+

506+J,PEEK{C+J):NEXT:END

20 FORJ=0TO505:POKES+J,PEEK(ML+J):POKEC+J

,PEEK(ML+506+J):NEXT:PRINT"{HOME}";
21 G0T021

63999 ML=PEEK(61)+PEEK(62)*256+31:RETURN

Program 2: Art Museum (64 Version)

1 GOSUB4010:INPUT "{WHT}{CLR}LOAD FILE";W

$!IFW$="N"THENPRINT"{CLR}":END
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Floyd Beaston 

Both Ihe Commodore VIC and 64 have graphics charac­
lers righl on Ihe keys. This program leis you take ad­
va lliage of I/lese graphics by al/owillg you 10 SAVE mId 
LOAD screen piclures made usillg characler graphics. 

My eight-year-old son loves to "draw" artwork 
on the screen using combinations of the graphics 
symbols on the keys . Beca use the "artworks" 
vanished forever when we turned off the com­
puter, my son became more and more frustrated. 

These programs for the VIC and 64 were 
written to help with this problem by allowing 
you to SAVE and LOAD all characters, including 
graphics symbols, on the screen. 

To use the VIC version, first remove any ex­
pansion board and then type in Program 1. Then 
ente r this line: 

CLR:POKE46,PEEK(46) +4 

and SA VE to disk or tape. 

Operating The VIC Version 
If you wish to draw a picture (to later SAVE), 
LOAD the program and change line 1 to: 

1 REM 

Nex t, clear your screen and begin drawing. When 
you are fin ished , change the cursor color to match 
the background color, then type RUN. (You won't 
be able to see the command RUN since it will be 
the same color as the background .) In a few sec­
onds, change the cursor color back to a visible 
color and then SAVE the program to tape or disk. 
Your screen will also be saved . 

To retrieve your picture, LOAD the program 

"Art Muselllll" call save allY screell dmwillg to tape or disk. 
64 versioll. 

from tape or disk and change line 1 to: 

1 GOT020 

This wi ll magically return your picture to the 
screen . 

Program 1: Art Museum (VIC Version) 

o S=7680:C=38400:GOSUB63999 
1 GOT020 
10 FORJ=0T0505:POKEML+J,PEEK(S+J):POKEML+ 

506+J,PEEK(C+J):NEXT:END 
20 FORJ=0T0505:POKES+J,PEEK(ML+J):POKEC+J 

,PEEK(ML+506+J) :NEXT :PRINT" {HOME]"; 
21 GOT021 
63999 ML=PEEK(61)+PEEK(62)*256+31:RETURN 

Program 2: Art Museum (64 Version) 

1 GOSUB4010:INPUT "{WHTj[CLR]LOAD FILE";W 
$: IFW$="N"THENPRINT"{CLR]":END 

December 1983 COMPUTE! 259 



64 Notes
The 64 version of "Art Museum" (Program

2) stores the contents of screen memory at

16384 ($4000) and the contents of color mem

ory at 1750. To use this version, first type in

and SAVE the program, then draw your pic

ture on the screen using the cursor control

keys and character graphics. When your

picture is complete, change the cursor color

to the background color and then invisibly

type GOTO 10 and press RETURN. Then

press S (for SAVE). This saves your screen

creation at 16384. After a wait of about 25

seconds, change the cursor color to a visible

color and clear the screen.

If you wish to SAVE your screen to tape

or disk, type GOSUB 4010:GOTO 1000 and

press RETURN. You will then be prompted

for filename and storage medium (tape or

disk). After responding to these prompts,

your screen will be saved to disk or tape. To

LOAD a file, type RUN and the program will

prompt for filename and storage medium.

Once your file is loaded, type GOTO10 and

hit any key except S. Your stored file will

gradually appear on the screen.

2 INPUT"DISK OR TAPE";E$:IFE$="D"THENE=8

GOTO1900

3 E=1:GOTO1900

10 POKE55,255:POKE56,63

20 FORT=0TO200:NEXT
30 GETAS:IFA§=""THEN30

35 CO=5 5 296:SC=1024:DR=16 384:CR=DR+1024

40 ON((A?="S")+2)GOTO100,200

100 FORT=0TO999:POKEDR+T,PEEK(SC+T)

110 POKECR+T,(PEEK(CO+T)AND15)

120 NEXT:PRINT"{HOME}":END

200 FORT=0TO9'99 ; POKESC+T, PEEK ( DR+T )

210 POKECO+T,PEEK(CR+T)

220 NEXT:PRINT"EHOME}":END

1000 REM SAVE SCREEN

1010 INPUT"SAVE SCREEN Y OR N";S$

1020 IF S$="N"THEN END

1021 POKE250,0:POKE251,64

1022 POKE252,0:POKE253,96

1030 INPUT'TILE NAME FOR SCREEN";F$

1035 F$="0:"+FS

1036 INPUT"IWHTjDISK OR TAPE"?E?:IFE$="D'

THENE=8:GOTO1040

1037 E=l

1040 OPEN1,E,1,F$:SYS49152:CLOSE1:END

1900 INPUT "FILENAME";L$:L$="0:"+L$

2000 OPEN1,E,0,L$:SYS49162:CLOSE1:END

4010 1=49152

4020 READ A:IF A=256 THEN RETURN

4030 POKE I,A:I=I+1:GOTO 4020

49152 DATA 166,252,164,253,169,250,32

49160 DATA 216,255,96,165,184,166,186

49168 DATA 160,255,32,186,255,169,0

49176 DATA 162,0,160,64,32,213,255

49184 DATA 96,256 €

Oamputen

Tietiuork
BUSINESS APPLICATIONS FOR THE

COMMODORE 64 AND VIC 20

RELIABLE!! NEW!!

PARALLEL INTERFACE —$49.95 • NewfromData20.aParallelinterfacefortheunbelievablelowpriceofS49.95IIEasyto

use. simply plug it in—no software to load or switches to configure. Translates the Commodore character set to ASCII —

appears to the system as a 1525 Printer. Make printing with your Commodore 64 EASY.

INVENTORY MANAGER SOFTWARE — $99.95 • Having trouble keeping track ofyour inventory or hobby collections? If so,
our "Inventory Manager" will solve your problems. The Inventory Manager is designed to work with either the Commodore 64

or the VIC 20 with 16k & 40/80 Column expander. It gives you complete control of 2500 separate item files with 99,999 items

per file. Generate reports by vendor or department, 1000 vendor possibilities, one-step posting process.

THE BESTWORD-PROCESSORFORCOMMOOORE 64-ONLY $29.95 • The Data 20Wordmanagerhasfeaturesfound
in word processors costing many times more, Features like on-screen editing (what you see is what you get), right justify,

search & replace, block move and copy as well as many more. This package also includes integrated mailing list

system —produces form letters fast. All files compatible with 80 Column version that comes free with Data 20 80-Column

products. (See below)

80-COLUMN SCREEN EXPANSION FORCOMMODORE 64 OR VIC 20 • Install the Data 20Dlsplaymanager In your VIC
20 and you will upgrade your system to 40 or 80 Columns, plus ASCII terminal emulator, screen print feature, and

Wordmanager software for 80-Column wordprocesslng. 8K of expansion RAM optional.

The video Pak 80 and the Z-80 video Pak are designed for the Commodore 64, gMngyou all the above listed features, also

including the FREE Wordmanager Software and Integrated Mall List Program. The 2-80 Video Pak Includes all the standard

features, but adds a Z-80 microprocessor and a CP/M compatible operating system.

The Computer Network

P.O. Box 9840

Fountain Valley. CA 9270B

Call Toll Free 800-221-9948

in California 714-855-4366

If you want your 64 to do more than

play garnet, The Computer Network

ha* what you want!!

2 INPUT"DISK OR TAPE",E$ : IFE$="D"THENE=8: 

64 Notes GOT01900 
3 E=1:GOT01900 
10 POKE55,255:POKE56,63 
20 FORT=0T0200:NEXT 
30 GETA$:IFA$=""THEN30 

The 64 version of "Art Museum" (Program 
2) stores the contents of screen memory at 
16384 ($4000) and the contents of color mem­
ory at 1750. To use this version, first type in 
and SAVE the program, then draw your pic­
ture on the screen using the cursor control 
keys and character graphics. When your 
picture is complete, change the cursor color 
to the background color and then invisibly 
type GOTO 10 and press RETURN. Then 
press S (for SAVE). This saves your screen 
creation at 16384. After a wait of about 25 
seconds, change the curS,or color to a visible 
color and clear the screen. 

35 CO=55296 :SC=1024:DR=16384:CR=DR+102 4 
400N«A$="S")+2)GOT0100,200 
100 FORT=3T0999:POKEDR+T,PEEK(SC+T) 
110 POKECR+T,(PEEK(CO+T)AND15) 
120 NEXT: PRINT" (HOME) ":END 
200 FORT=0T09'99: POKESC+T, PEEK (DR+T) 
210 POKECO+T,PEEK(CR+T) 
220 NEXT:PRINT"(HOME)":END 
1000 REM SAVE SCREEN 
1010 INPUT"SAVE ~CREEN Y OR N",S$ 
1020 IF S$="N"THEN END 
1021 POKE250,0:POKE251,64 
1022 POKE252 , 0:POKE253 , 96 
1030 INPUT"FILE NAME FOR SCREEN" , F$ 
103 5 F$="0: "+F$ 

If you wish to SAVE your screen to tape 
or disk, type GOSUB 401O:GOTO 1000 and 
press RETURN. You will then be prompted 
for filename and storage medium (tape or 
disk). After responding to these prompts, 
your screen will be saved to disk or tape. To 
LOAD a file, type RUN and the program will 
prompt for filename and storage medium. 
Once your file is loaded, type GOT010 and 
hit any key except S. Your stored file will 
gradually appear on the screen. 

1036 INPUT "(WHT ) DIS K OR TAPE",E$:IFE$="D" 
THENE=8:GOT01040 

1037 E=l 
1040 OPEN1 , E,1,F$ :SYS49152 : CLOSE1:END 
1900 INPUT "FILENAME ",L$:L$= "0:"+L$ 
2000 OPEN1,E,0,L$:SYS49162:CLOSE1 :END 
4010 1=49152 
4020 READ A:IF A=256 THEN RETURN 
4030 POKE I,A:I=I+1:GOTO 4020 
49152 DATA 166,252,164,253,169,250,32 
49160 DATA 216,255,96,165,184,166,186 
49168 DATA 160,255,32,186,255,169,0 
49176 DATA 162,0,160,64,32,213,255 
49184 DATA 96,256 © 
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BUSINESS APPLICATIONS FOR THE 
COMMODORE 64 AND VIC 20 

RELIABLE II NEWII 

PARALLEL INTERFACE - $49.95 • New hom Dato 20. 0 Parallel interface for the unbelievable low price of $49. 9511Easyto 
use. simply plug it in-no software to load or switches to configure. Translates the Commodore character set to ASCU­
appears to the system as a 1525 Printer. Make printing with your Commodore 64 EASY. 

INVENTORY MANAGER SOFTWARE - $99.95 • Having trouble keeping track of your Inventory or hobby collections? ~ so. 
our "Inventory Manager" will solve your problems. The Inventory Manager Is designed to work with either the Commodore 64 
or the VlC 20wlth 16k & 40/ 80Column expander. It g ives you complete control of 2500separote Item fUes with 99.999 Items 
p9f file. Generate reports by vendor or deportment. 1000 vendor possibilities. one-step posting process. 

THE BESTWORD-PROCE5S0R FOR COMMODORE 64 - ONLY $29.95 • The Data 20Wordmanager has features tound 
In word processors costing many t imes more. Features like on·screen editing (what you see Is what you get). right Justify. 
search & replace. b lock move and copy os weit as many more. Th is package also Includes Integrated moiling list 
system-produces form letters fast. AU flies compatible with 80 Column v9fslon that comes free with Data 2081}.CoJumn 
procucts. (See below) 

So.COLUMN SCREEN EXPANSION FOR COMMODORE 64 OR VIC 20 • Insta ll the Drna 20DIspiaymanager InyourViC 
20 and you will upgrade your system to 40 Of 80 Columns. plus ASCII t9fminal emulator. screen print feature. and 
Wordmanog9f softwae fOl' 8O-Column wordprocesslng. 8K 01 expansion RAM optional. 
The Video Pak 80 and the Z·80Vldeo Pak are designee for the Commocore 64. giving you all the above IIstee features. also 
Including the FREE WOrdmanoger Software and Integratee Mall List Program. The Z-80 Video Pak Includes all the standad 
features. but adds a Z·80 microprocessor and a CP/M compatible operating system 

---------------------------------------------
The Computer Network 

P.O. Box 9840 
Fountain Volley. CA 92708 

Coli Tall Free 8CX)..221·99A8 

In CalifornIa 71,4..855-A366 
"you want your 6410 do more than 
play gam .. , The Compu1er Network 

hal what you wanttl 
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Computerized Finance

Can Be Quite A Headache!

Now "COMP-U-CHECK" Spells Relief.
By HOT DATA

For COMMODORE 64'

sug. retail $64.95

Features:
Check writing

Unlimited number of checking accounts

Account balancing and reconciliation

Unlimited number of budget categories

Easy auto teller transactions

Unlimited credit account management

Tax reports in minutes, including

checking and credit

• Supports all printers and interfaces

Plus:
• Simple (letter format) word processing with

automatic addressing (form letters, too)

Single disk drive required

• Suitable for both home and business

Coming soon:
• Automatic bill paying with our expansion

chassis light and appliance controller.

Controls lights and appliances while

running other programs.

Watch for us

We'reHOT DATA
Santa Monica, CA

Ask your dealer, or

Call us direct at (213) 393-6405

VISA and MC

"Commodore 64 is a registered trademark of Commodore Business Machines, Inc.

\..---c- "'"4 11. " 
t'\,. _ , .5tP IDI.~l. 

(l:;T 17 .11 

~ .. :-- No.; '- . OJ 

§l 1111111111 !!It- >.b 52, 

Computerized Finance 
Can Be Quite A Headache! 

Now "COMP-U-CHECK" Spells Relief. 

Features: 
• Check writing 

By HOTOATA 
For COMMODORE 64' 

sug. retail $64.95 

• Unlimited number of checking accounts 
• Account balancing and reconciliation 
• Unlimited number of budget categories 
• Easy auto teller transactions 
• Unlimited credit account management 
• Tax reports in minutes, including 

checking and credit 
• Supports all printers and interfaces 

Plus: 
• Simple (letter format) word processing with 

automatic addressing (form letters, too) 

Single disk drive required 

• Suitable for both home and busi ness 

Coming soon: 
• Automatic bill paying with our expansion 

chassis light and appliance controller. 
Controls lights and appliances while 
running other programs. 

Watch for us 
WereHO I DATA 

Santa Monica, CA 

Ask your dealer, or 
Call us direct at (213) 393-6405 

VISA and MC 

'Commodore 64 is a registered trademark of Commodore Business Machines, Inc. 



COMPUTER MAIL ORDER
ftlelcVideo @SAIVYO

TERMINALS

910 S559 00

912 S689 00

930 S739 00

9S5 S7I9OO

950 S929 00

970 CALL

COMPUTERS

800A S1099 00

802 S2699 00

803 SI 949 00

8O2M S4695 00

806,20 S4999.00

816/40 S9199 00

1602 $3399 00

1603 CALL

HE -1 S1369.O0

HE-3 S1649.00

IIE3 ....$2399.00

IIE-4 ....$3199.00

PC £ S1579 00

PC-1 . $2399 00

PC -2 S2799 00

PC-XL . $3599.00

1620 ,, . S3S99.00

1630 . $5499.00

1640 S6499 00

Cyma Suliware ...CALL

MONITORS

AMDEK

$249.00

SI 399.00

SI 699.00

S2O95.O0

S2399 00

WA Smar,
VA Snan 1

MODEMS

HAYEES

=5 a

I
V

m*

200 (1200 Baud!

Cnronograph

Micromodem 1OO

Micromodem II

Smart Com II

Smart 1 300L'

NOVATION

J Cat

Cat

DCat

IO3 Sman Cal

Apple Cal II

103 21 2 Sman Cal

21 2 Apple Cal II

Apple Cal II 21 7 Upgrade

ANCHOR

Mark I iflS 2321

Mark II (Atari]

Mark in |T I 991

Mark IV ICBM PET)

Mark V (OsbQrnel
Mark VI (IBM PCi

Mark VIII

ths so Coii" Camputai

9 Voll Power Supply

ZENITH

ZT1 Terminal

J3I9OQ

S519 00

SI 99 00

S309 00

S779 00

S299 00

S99 00

£469 00

S' 1 9 00

SI 44 00

51 59 00

S1H9 00

52 79 OO

S4 39 00

S609 00

S3O9 OO

S79 00

$79 00

1109 00

SI 25 00

$95 00

$1 79 00

'SI 19 OO
S269 00

199 00

S9 00

S J69 00

300G

300A

310A

Colo

Colo

Colo

SI 49 OO

SI 59,00

SI 69 00

S279 00

S299 00

S399 00

S349.00

S999 00

Pi 2. 12" G SI 19.00

Pi 3. 12" A S149.00

Pi4. 9" A S139.00

1400 Color S279.OO

ZENITH

ZVM 122A S1 09.00

2VM 123G S99.OO

BMC
12" Green $85.00

9191 AU 13" Colof S249.0O

TAXAN

12 N Green S129 00

12 A Amber S139 00

PANASONIC

TR 120 Hi res Green S149 00

CT 160 Dual Mode Cole $279 00

NEC
JB 1260 S1 19.00

JB 1201 S149.00

JB 1205 S1 69.00

JC 1215 $299.00

JC 1216 $429.00

JC1203 . S469.00

GORILLA

12" Green S89.00

HEWLETT

PACKARD

la

EPSON

COMPUTERS

HP41CV...S2O9.OO

HP 75 5749.OD

HP41C S14B 00

HP IOC $57 00

HP 1 1C $69 00

HP 12C $97 OO

HP 15C $9? 00

HP 16C S92 00

For HP4 1 4 I CV

MPIL Module %99 00

HI IL Cassette oi Pnnlei $359 00

C.rfl Header SI-id OO

Eilended F unrturns Motlulr 564 OO

lime Module Sb4 OO

=WE5T=

CALL

CALL

TI-4O

COMPACT

COMPUTER

NEC 3SBQ Pnntnr 51799

P E RCOM/TANOON

□RIVES

5'.* 320K Floppy

5 Meg Hard w/Controllei

10 Meg Hard w/Controlle

15 Meg Hard w/Cantrolle

20 Meg Hard w/Controlle

AMDEK

310A Amber Monitor $169.00

DXY 100 Plolter $599.00

Coloi II $399.00

AST RESEARCH, INC.

Six Pak Plus...from $279.00

Combo Plus ll...from...S279.O0

Mega Plus...from S3O9.00

I/O Plus II...from S1 69.00

QUADRAM

Quadilnk S549.00

Quadboard-..as low as... S 309.00

Quad512 Plus...aslowas..5259.00

Quadcolor.-.aalowas . ..$219.00

Chronograph SS9.00

Parallel Interface Board... S89.00

64K RAM Chips Kit S79.00

MICRO PRO

Word Star Mail Merge S319 00

IntoSlar S299 00

Spell Slar SI 59 00

CallSlar SI 59 00

MICROSTUP

Crosstalk S1 29.00

MICROSOFT

Muliiplan S179.OO

ABHTON-TATE

0 Base II S4 1 9 00

IUS

EasyWr.ier II S219.00

EasySpellor SI 19.00

EasyFiler S239.00

CPNTINENTAL SOFTWARE

istClassMail Form Leiier S79.O0

The Home Accountant Plus S99.00

SYNAPSE

File Manager S99.00

LOTUS

173 S329.00

PF8

APPLE IBM

File S79.00 589.00

Report S79.O0 S79.00

GrapH S79.00 S89.00

Wine no S89.00

KRAFT

IBM Joystick $55 00

IBM Paddles $39 00

PROFESSIONAL SOFTWARE

PC PlusWord Processing S299.0O

TIMEX

SINCLAIR

1DQD

l 6K Memory

2040 Pnnier

Vu Calc

Mir-dw^rf Printer

CALL

$29.95

$99 95

$17 95

S99 00

PC-1 5O0A SI 69.OO

Rocket Computer

pc-1 S5OA sag.00

125 Printer Micro Cassette $12900

1 50 Pnnter Plotter.'Cassette S» 72 00

152 Cassette Recorder $62 00

155 8K RAM $94 00

158 8K HAM Battery $129 00

161 16K RAM S139 00

MBC-555PC. ...CALL

MBC I 100 ... ....$1599 00

MBC 1 150 . -S2O99 00

MBC 1200 . .. S1999 OO

MBC 1250 .... ...S2399 00

FDD 3200 32OK Drive S399 00

FDD 6400-64K Olive S499 00

PR 5500 Printer . S699 00

PRINTERS

EPSON

MX80 FT. MX 100. HX80.

FX80. FX100 CALL

OKIDATA

82 83. 84. 92, 93 CALL

STAR

Delia 10 $559.00

Gemini 10X S299.00

Gomim P15 S449.00

Serial Boa'd S7 5.0O

SMITH CORONA

TP-1 ... . .5469.00

TP-2 CALL

Tractor Feed . .. .5119 00

C.ITOH

Gorilla . S209.00

Prowmer 8510P S379 00

Promiter I55OP $689 00

Siarwrner F10-40P .. S114900

Pnnlmasier F1O55P $1569 00

Tractor Feed S199 00

OAISYWRITER

2000 LeiterOualily $999.00

2500 NEW . .. CALL

Tracior Feet) . S109 00

DIABLO

620 .$949 00

630 S1769 00

IDS

Call lor ALL Configurations on

IDS PRISM PRINTERS

NEC

8023 S399.00

BO25 S729 00

3510 SI449.00

3530 ,...51499 00

3550 . ,...$1799.00

77107730 . . .S1999 00

BMC
401 Letter Quality S699.00

RX-BO S259.OO

HOMREX

Com writer II Parallel Printer ...S499.00

CABLES & CONNECTIONS

Alan 1o Parallel . S29.00

Alan la Serial S29 00

Apple to Parallel S69.00

Apple 10 Parallel'Grapfiics S99 00

Apple 10 Serial S89 00

(BM to Parallel $35 00

IBM to Serial $29 00

Parallel to Parallel ... S29 00

Serial to Serial ...S29 00

Grappler Plus . S129 00

PKASO SI 39 00

Atan 1o Modem CaDie S29 00

CBM 64 to IEEE Board S79 00

Apple BO-Column Card $159 00

CBM Pel 10 Parallel .. .. S99 00

C8M Pet 10 Serial ... $89 00

PAPER SUPPLIES

1or2 Address LabelsfTract.Feed) $9 95

1 5 Report PaperfT'BC! Feed) $24 95

81) BlnhWhtPaperiTract FeeOI $19 95

• mm C <1 / II

i-3OO-6lt8.35f1 1-8OO -268 • ^559 f-8OO-235'395Os
In NV call (702)588-5654, Dopt. 1206

P.O. Box 6689. Statolino, NV 89449

Order Status *: 588-5654

In Toronto call (416)828-0866, Oept. 120ti

2505 Dunwin Ct.,Unit 1 B,

Mississauga, Ontario, Canada LSLITI

Order Status *: 828-0866

In PA call (717)327-9575, Oept. 1206

477 E. Third St. Wllliamsport, PA 17701

Order Status «: 327-9576

checks or money orders. Add 3% (minimum S5.00) shipping and handling on all CO.D. and credit card orders. Larger shipments may require additional

computers on the market. Call today tor our new catalog.

Sma" 

T E RMINALS 
5559 00 
568900 
513900 
51'900 
591900 

CALl 
C OMPUTE R S 

5 ' 09900 
51699 00 
5 ' 94900 
5469500 
54999 ,00 
59 ' 9900 
5339900 

CALL 

M OOEM S 
HAYES 

51'900 
Sma" , 200 1" 00 Saudi 5 5 '900 
Cn.on09·;opn 5 ' 9900 
M,e . o mOdem , 00 5309 00 

5719 00 
M.e.omOde m" ... "n le.m l 5 79900 
Sma<1 Com II 59900 
Sma " , 2000 546900 

NOVATION 
5" 900 
5'44 00 
5'5900 

'03 Sm;or1 C;o, 5'8900 
App.~ C;a. II 5U9OO 
' 03 "2Sm~"C;al 54 3900 
", Appl .. C;al II 560900 
App 'e- Ca,'" " UP9.;ooe 530900 

ANCH OR 
$1 900 
5 1900 

51 0900 
5 " 500 

59500 
.$'1900 
511 900 
$'6900 

'R 5 80 COlo . Compu'". 59900 
9 Vol1 Po ... ", SuPP'w 

" 00 Z E N ITH 
$36900 

(h~ 
... . $749.00 

5 ' 4600 
$ ~2 00 
$6900 
59'00 
59 '00 
59'00 

r o . HP41 4, CV 
$9900 

HilL C;o SS .. I1 " O. P"n"" 53~9 00 
C,'OR,,;oCl". $ 14 4 00 

56400 

IIE ·1 
IIE ·1 
IIE·3 
IIE ·4 
PC ·E 
PC · , 
PC· 2 
PC' J: L 
1620 
'630 
' 6 4 0 

$' 369 .00 
5 1649.00 

.... 52399.00 

.... $ 3199 .00 
.. $ 1579 .00 

51 399.00 
5 2799.00 
53599.00 
5 3599.00 
55499.00 
5 6499.00 

Cym;o 50llw : .. e .. CALL 

MONITORS 

J OOC 
30011. 
31011. 
Co'o. I 
Colo. I pha 

COlO' II 
COlor III 
COlO ' I ... 

Pi " 9 " C . 
P, 2 . 12 " G . 
P, 3 . 12" A . 
p, 4 . 9 " A . 
1400 Colo • . 

AM O EK 

U S I 

5' 4 9 .00 
5 ' 59 .00 
5'6900 
$ 279.00 
5199 00 
539900 
$349 ,00 
$999 00 

........ 5 99.00 
.. ..... 5 1 19 .00 

... $ 149 .00 
.. S I 39 .00 

...... S219 .00 

Z E N ITH 
.zVM 122A . .. 51 09 .00 
ZVM 12 3G ............ ....... $ 99.00 

B M C 
, 2 " G .een . . .... 5 85 .00 
9191 AU 13 · Colo, . . S 249 .OO 

'2 N Cree ... 
' 7 A Ambe ' 

T A)(A N 
$12900 
5'39 00 

PANASONIC 
fR ' 70 H" 'e s G ..... " 5'4900 
C T 160 Du;o, MoOe Colo. $ 21900 

JB 1260 
JB 120 1 
JB 1205 
JC 1215 
JC 12'6 
JC 1203 . 

' 2 ' C.ee ... . 

N EC 
...... SII 9 .oo 

........ 5 149.00 
....... $ 169.00 

. $ 299.00 
... 5429 .00 

......... 5 469 .00 
G ORILLA 

. 589.00 

EPSON 
COMPUTERS 
0)( ' 0 CALL 
Ii)( 10 CALL 

~ TI-40 
~ COMPACT 

COMPUTER 

$209 
TI M EX 

S IN CLAIR CALL 
1 000 

' 6K Memory .......... .. ..... 5 29 .95 

P ERCOM!TAN OO N 

DRives 
5". 320K Floppy . . 5 249.00 
5 Me g Ha ,dw/Con' .o ll e , .. 5 1399.00 
10 Me9 Ha,d w/Conl,olle, .. 5 , 699.00 
15 Meg Ha,d w/ COnl,olle, .. 5 2095 .00 
20 Meg Ha,dwIConl,oUe, .. 52399.00 

AMO EK 
3 1011. Amber Monilo, 
DXY 100 PIOll llr 
COlO r II 

.. $ 169.00 
.... $599 .00 

.. S399.00 

A S T RES E AR CH, I N C . 
Silt Pak Plu s .. . "om . . S27 9 .00 
Combo Plus 1I .•• lro m ... S21 9 .0 0 
Me gil Pl us ". lro m ... . .. 5 3 0 9 .00 
110 Plus 1L. . flom ...... S I69 .oo 

GUAO RAM 
Q ,iad llnk . .............. $ 5 4 9 .00 
Ouadbollrd ... lI1 lowls .. S309 ,00 
Q uad 51 2 Plu s ... as lowas .. S 259.OO 
Quadcolo r ... as lowas ... 5 2 19 .00 
C h ronog ra ph ...... S 8 9 .OO 
Parallell n le rface Boa rd .. S89 .OO 
Sd K RAM Chi p s Kit .... . 5 19 .00 

MICRO PR O 
WO'd Slal/Ma ,1 Me'ge $31 900 
InloS'a. $ 29900 
Spell S la. $1 5900 
CaIlS,;o. $1 5900 

MICRO S T U F 
C,os§la l" S 1 29.00 

MICRO S OF T 
Mull,plan 51 79 .00 

A S HTON- TATE 
D·Base" $ 4 , 9 00 

IU S 
EnyW"le l II 5 219.00 
Eny5pe lle' 511 9 .00 
EnyF"~. 5 239 .00 

C ON TI N E NTAL S O F T WA R E 

151'::la ssMa oliForm Le n e. 5 19.0 0 
HIe Home Aeeoun lanlPlu~ S99 .oo 

S Y NAPSE 
F"e Man;oge • 

L OTU S ", 
Fole 
Repol! 
C rllp" 
W,, ' e 

P FS 
APPo.. e 

$79 .00 
$19.0 0 
S1 9 .0 0 

". 
KRA F T 

S 99.00 

S329.oo 

' OM 

589 .00 
5 19.00 
589 .00 
$89 .00 

IB M Joy~lIe" $5 500 
IBM P;oOdl.", SJg 00 
PROFESSION A L S O F TWAR E 

PC Plus Wo ,O P'0c:en'''9 5 299.00 

II i~<: : _~ . ! -:- 1\ _ ~~~~'':,~~~':,';. ;::t: SHARP 
. . .. .... . . L. .. "' .... 

( W = h,'-,J 

PC-1S00A $ 169. 0 0 
P oc k e t Computer 

PC- 1 250A . . ... $89.00 
115 P"I'IIe./ M,c:,oCllnll"e . S I 19 00 
, 50 Pnnle. /P10"e., Cnsline S I12 00 
151 Casselle Reco. de. 5 62 00 
155 81t RA M 
'58 8K RAM BlI lIery 
'61 16K RA M 

@ SANVO 

ra 
/ 

....... ".".'jjj" 
MBC·555PC . 
MBC " 00 
Mac 1 150 . 
Mac 1200 
Mac 1250 
FOO 3200<1201t O .. ~t 
FDD 6 400·64K O"~e 
PR 5500 P"nlll' 

.., 
. . . CA LL 

.. 5 159 9 .00 
. 5 209 9 .00 
5 1999.00 

. 5 2399 00 
539900 
5499 00 
$699 00 

PRI NTE RS 
E P S ON 

MX80 FT . MXIOO. RXBO. 
FX80, F)(IOO .. C ALL 

O K IOATA 
82 83 . 84 . 92 . 93 . 

S T A R 
Oellll ' 0 .... .. 
Cem in l l OX ... . 

. C ALL 

... S559 .OO 

... 5299.00 
Cemin l PIS .... . ... .. . . 5 4 4 9 .00 
S."al BOIIIO ... . 515.00 

SMITH CORO NA 
TP· ' .,, 5469 .00 
TI'·2 . . .... CALL 
T.ac lo. Feed . 5 11 9 .00 

C . I T OH 
Co"IIa . . $ 209.00 
P'OW"I~' 85 ' OP $3 1900 
P'ow"te. , 550P 568900 
Sta'w"'~' F10·40P 5114900 
P,.",m aste. FI 0 ·55 P 5' 56900 
Tl3c ,o, Fe.d ... 5 199 .00 

OA I SYWRITEA 
2000 Lil l Ie , Q Ullllly . .. 599 9 .00 
2500 NEW CALL 
'l3e lol Feild ., Sl09 00 

.'0 .'0 
OI A BLO 

I C S 

59 49 00 
51169 00 

Can 101 ALL COn l'9u ' illtons o n 
105 PRISM PRINTE RS. 

80" 
8015 
3510 
3530 
3550 
17'017 730 

N E C 

BMC 

" ,, 5399 ,00 
... , 5129.00 

514 4 9 00 
5 149900 
5 1199.00 

. 5 1999.00 

40 1 Leltel Q ual' ly .. .. . ... .. $ 699 .00 
RX ·BO ........ .. 5259 .00 

C OM REX 
Com wlil. rll PllraUe l P, ln", .. 54 99 ,00 

CAB L E S & C ONN EC TION S 

Alall 10 P,,;ollt:' $29.00 
Ala" 10 S."a' .. 52900 
Apple 10 P'''"UIII .. 569.00 
Apple 10 Pa'IIUe ll(; .aph,C$ . 5 99.00 
Appl~ to SII',al ... 5 89 .00 
IBM 10 Pa.all., 5 35 .00 
'BM 10 Se"a' .... 5 29.00 
Parallel 10 Plll3l1el . .. 529.00 
S."al 10 Se"lIl 
Crappie. Plu l 
PltASO 
AU", 10 Modllm Cable 
CBM 64 10 IEEE Boa.o 
Apple 8l>Colu mn C.,o 
CB M Pel lo P".IIIII , 
CB M Pel 10 5."., 

... 52900 
5 129 .00 
5 13900 
$2900 
519 00 

$'5900 
... $99 .00 

.... $ 89 .00 

P AP E R S U P PLI ES 



COMPUTER MAIL ORDER
C" FRANKLIN E commodore

CALL

ACE 1000 Color Computer

ACE 1 100 Orive & Cover lor ACE 1000

ACE 1200 Computer with Dish Drive

ACE PRO PACK

ACE 1000. Disk Olive.

80 Column Card. ACECalc &

ACEWMer II

MICRO-SCI
Apple & Franklin

A2 S219.00

A40 S299.OO

A70 S319.OO

C2 Controllei 579.00

C47 Conlrollei . $89.00

RAMA

Elite I |Apple. Franklin) S279 00

Elite II iApple FianHim S319.00

Elite 111 (Apple Frankhnl 5569.00

VISICOHP

FOR APPLE IBM 8 FRANKLIN

Vl5iOo> S1B9.00

Visiine SI89.00

Visiplol .SI59.00

Visilerm S89.00

Visit rend .Plot S229.OO

VisiSchedule S229.OO

Oesklop Plan S1 89.00

Visicalc |Anple IBM.CBMi SI79OO

Visicalc 1 [IBM) . . S209 00

Visicalc Advanced lie S309.00

Stretch Calc S 89.00

Visicorp prices lor IBM may vary slightly

LJK

Letter Perfect Apple S I 09 00

Data Perfect Apple S75 00

AXLOISI

Apple Franklin 1 28K Ram S299 00

Apple Frankhn Ram Disk S729 00

tV"=C

BubOisM'28KNonVolitare] S649 00

JOYSTICKS
WICD

Joystick .... S21 95

Famous fled Ball S23 95

Power Gup S21.95

Three-Way Deluxe . 522.95

Atan'VIC Trackball S34.95

Apple Trackball . 559.95

KRAFT

Atari Single Fire,, S13 00

Atari Switch Mittei. SI6.00

Apple Joystick S44 00

Apple Paddles .. S39.00

CBM

8O32

APPLE/FRANKLIN

I Chopliflet S27.0O
2. Bank Sfeet Writer $55.00

3. PFS: File SB9.00

4. Visicalc 5179.00
5 Home Accountant S55.00

6. Za«on 529.00

7 Most Amaung Thing . . . $28.00

8 Visifile . $189.00

9. Fathoms 40 519.00

10 Deadline $35.00

II PFS- Report $89.00

12 Zork III ... S29.00

13. Frogger $24.00

14 Facemaker $24.00

15. Snooper Troops »1 S32.00

16 Delta Drawing S35.00

17 Castle Wolfensline ... .524.00

18. Wayout $29.00

19 Canyon Climber $19.00

20 Bandits .. ... $26 00

CBM64 ...ffiSI 3

VIC 2O S99
CALL ON

Eiecutivo GO Portable

1520ColorPrinter,Plot1er S169 00

1525 80 Column Printer S219 00

1536 S319 00

1530 Oatasette 569 00

154! Single Disk Dnue $249 00

1600 VIC Modem S59 00

1650 AD AA Modem S89 00

1702 14 Color Monilor S?49 00

Pet 64 S5&9 00

Pet 4032 5599 00

CBM 8032 5599 00

Super Pel 5999 00

B12880 5769 00

BX256 80 5969 00

2031 5299 00

4040 *699 00

8050 S949 00

B25O SI'99 o0
9060 S1999 00

9090 S2199 00

4023 S379O0

6400 $1399 00

64K Upgrade 5269 00

Spell Master 5149 00

Z-Ram 5549 00

Silicon Oldce 5749 00

The Manager S2O9 00

Solt Rom 5129 00

Jinsam CALL

Call Result 64. S t 39 00

PROFESSIONAL

SOFTWARE

Word Pro 2 Plus SI 59 00

Word Pro 3 Plus S189 00

WorO Pro 4 Plus 5279 00

Word Pro 5 Plus 5279 00

InloPro 5! 79 00

Administrator . . S399 00

Power S79 00

Word Pio 64 Plus $65 00

CAROCO

for VIC EO/B4

Light Pen 532.00

Cassette Interface ... . 529.00

Parallel Printer Interlace 569 00

3SloiE«pans. Interlace |20| 532.00

65lotE»pans Interlace 120) 579 00

cm.a.
CBM 64

1 WordPro64 565.00

2 Jumpman 529 00

3. Gorf|20/64J 514 95

4. Microspec Data Base 64 . S69.O0

5. Logo 64 539 00
6. Microspec Gen. Ledge'64. S79.OO

7. Zork III 529.00
8. Frogger <64> 52 3 00

9. Quick Brown Foi 120/64] 549.00

10. Shamus ....529.00

11. Deadline 529.00
12. Assembler 64 SI4.95

13. Zork II S29.O0

14 3-D Man 514.00

15 Prolectof 532.00

16. Starcross 529.00

17. Easy Mail 64 .. 514.95

18. Grave Robber SI 1.00

19. Wall Street 519.00

20. Trash Man 532.00

ATARI HOME COMPUTERS

A
ATARI

ATARI 6OQXL ffil 43

ATARI SOOXL $269

ATARI 1 SOQXL CALL

ATARI4QQ

ATARI BOO

CALL

CALL

1010 Program Recorder S74 00

1O204OCOI Printer/Plotter 5249 00

1025 80 Col Printer Sd49 00

1027 Letier Quality Printer 5299 00

1050 Disk Drive 5379 00

1030 Direct Connect Modem CALL

CX30 Paddles SI 7 00

CX40 Joystick 58 00

CX42 Remote Joystick CALL

CX77 Touch Tablet 569 00

CX80 Trak Ball 549 00

CXB5 Keypad 5105 00

CX418 Home Manager 569 00

CX488 Communicator II 5229 00

KX7098Atar.Accountani $209 00

KX710! Enienainer 569 00

KX71O2 Arcade Champ S75 00

ALIEN

Atari Voice 8o> $"9 00

Apple Voice Bo* 5149 00

MEMORY BOARDS

A.Ion 32K Ram 159 00

Axlon 48K Ram 599 00

Ailon 128K Ram 5299 00

Intec 32K Board ,.. 559 00

Inlec 48K Board S85 00

Inlec 64K Board (400 only) S99 00

Intec Real Time Clock 539 00

DISK S CART HOLDERS

Flip-rvFile 10 . 54 00

Flipn-File 50 519 00

Flip n File 400/800 Carl . S19 00

AT88S1 S329.OO

AT8BA2 S269.00

AT88-S2 S569.00

AT88-S1 PD S469.00

AT B8-DDA 5145.00 I
RFD40-S1 5449.00 |
RFD4OA1 5279.00

RFD40-SS S729.OO

RFD 44-SI 5539.00

RFD44-S2 5869.00 ,

TX 99-S1 5279.00 |

RAIMA

1000 Ala.. Disk Drive 5319 00

FLOPPY DISKS

MAXELL

MD-I S29 00

MD 2 544.00

FD-1(B | ... . 540 00

FO 2(8 DS DD| 550.00

ELEPHANT

5'. SS SD 518.50

51'. SS DD .. 524.95

5Vj DS DD .. 529.95

VERBATUM

51' SS DO 526 00

5'< OS DD 536 00

HEAD

Disk Head Cleanei . 514 95

ATARI

1. Donkey Kong 539.00 3\
2 Zaxxon 529.OO «
3 E.T. Phone Home .. . 539 00 "
4. Miner 2049er 535 00 ;*
5. Dig Dug $33.00 M
6. Chophltet 529.00 26
7. Donkey Kong Jr. ... 539 00 2?
8. Canyon Climber 525.00 28
9. Snooper Troops B2 .. 534 00 29

10 Word Wirard S59.OO 30
11 Picnic Paranoia 534 00 3'
12 Jumpman $29 00 32
13. Shamus 534.OO 33
14. Letter Period S109.00 3"
15. File Manager 800 $69.00 35
16. Preppie : S24.OO 36

17 Astio Chase 525.00 3?
18. Blade/Black Hole $27-00 38

19. Pac Man 533.00 39
20 Bap Buggies 525 00 40

Crush. Crumble 4 Cnomp 524 00

W»youl .537.00

Zork II 529 00

Visicalc $159 00

Atari Writer S49.OO

Triiee Liitle Pigs ... 525 00

Upper Reacnesof ApsMai. 51 6.00

Starbowl Fooiball .. 524 95

Drelbs 526 00

Proiector 534 00

Frogge' $25 00

Lunar Leeper $24 00

Wnard ol Wor $34.00'

Kindercomp . $21.00

Moon Shuttle 522 00

Home Accountani .555 00

Templeoi Apshai 529.00

Spell Wnard . 539.00

Nautilus 526 00

0 Rrley s Mine 522 00

~1.3OO-648.331f 1-8OO -268 -4559 f-8OO-233-395O
i_ km ii iTMieaa.cecii n—* i ins ■_ T/.n.tn «>n ia i Riam.nflRK riant i inA In DA i-all 171 71397-(K75. nnni 1 206In NV call (702)588-5654, Dept. 1206

P.O. Box 6689, Staiclinc, NV 89449

Order Status #: 588-5654

In Toronto call (41 6)828-0866, Dept. 1206

2505 Dunwin Ct..Unit IB,

Mississauga, Ontario, Canada LSLITI

Order Status #: 828-0866

In PA call (717)327-9575, Dept. 1206

477 E. Third St. William sport, PA 17701

Order Status «: 327-9576 I

INTERNATIONAL ORDERS: All shipments outside the Continental United States must be pre-paid by certified check only. Include 3% (minimum 55.00)

shipping and handling. EDUCATIONAL DISCOUNTS: Additional discounts are available to qualified Educational Institutions.

APO ft FPO: Add 3% (minimum S5.00) shipping and handling.

Ace 1200 Com put., w,t ll O,sk O"~e 
Ace P RO PACK 

Ac e 1000. O'S~ O"ve. 
80 Co lumn Cald . ACeCatc & 

ACeW" te, II 

MICRO-SCI 
Apph, & F r a n kl i n 

A2 ........ . 5219.00 
A4 0 .......... 5 299 .00 
A10 .. 5 319 .00 
C .. COnUOII., 519 .00 
C41 Cont,olle , $89.00 

RAN A 
Ellie t(ApPl . / F'ankhn) ..... 5279 .00 
etr le II, Appte / F,anll"n) 5 3 19.00 
Eh'e lit (ApIlI. /F,a nk"n) 5 569 .00 

VISICORP 
FOR APPLE . IB M & F RA NKLIN 

y , s , d.~ ... 5189 .00 
YII;, I". .. 5189 .00 
Y' s,pIOt . 5159 .00 
Y'S,I ' ,m . . .. 589 .00 
Y'S,Utlnd / P IOI . . .. . 5229 .00 
y,s,S chedul' . . .. S229.oo 
oeskloP Plan. .. 5189.00 
Y,s 'CalcCAplll • . 18M . C8M) . $119 .00 
Y's'calc 4 (IBMI .. 5209.00 
V,s,calc Ad~anced lie . 5309.00 
Suelc n Calc 5 B9 .00 
V'51CO'P p"ces 10 ' IBM may~a'V sl'9ntly 

LJK 
lell., P.,lec l Apple 51 09 .00 
Data P. ,lecI Allple 575 .00 

AXLON 
AIlIl I. ' F,an ~ "n 128K Ram 5299.00 
AIlPI. , F,ankhn Ra m o 'sk 5729 00 

"" P C 
BuDd,sk , 1 28K No n YO"la'e) 564900 

.JOYSTICKS 
WI CO 

JOy, hck 
Fam o u s Red Ba ll 
Powe' C"p 
Thlee ' Way D.tu . e . 
Ala,, /VIC T,a c kball 
Apple T,ackball . 

521 .95 
523 .95 

....... 521 .95 
.. 522 .95 
.. 5 34 .9 5 

...... 5 59 .9 5 
KRAFT 

Ala " S,ngle F"e . 
A18" Sw, lc h H'II. ' ... 
Apple JOy, hCk . 

5 13 .00 
51 6 .00 

. ... 544 .00 

APPLE/ FRANKLIN 
1 Ch o P""e , 521 .00 
2 . Bank SI ,eel W"le, 555.00 
3 . PFS: F,I. .. 5 89.00 
4 . V,srcllc . 5119.00 
5 . Ho m e Accountanl . . · 5 55.00 
6 . Za u on ... . ..... 5 29 .00 
7 . Mosl Am az,ng Th,ng ...... $28.00 
8 . V,.,', le ... .. 5189.00 
9 . Falllo m . 40 .. .. 5 19.00 
10 Dead l,n . .. . ..... $ 35.00 
I I PFS: R.IlO" . 589.00 
12 Zo,k III .. 5 29.00 
13 . F,ogg.' ....... 5 24.00 
14 . Fac.mak., . $ 24 .00 
15 . Snoope, T,oop, .' ..... . 532 .00 
16. Delta o , aw,ng .......... 5 35.00 
11 CUllo Wo llen.I'ne . ..... 5 24 .00 
18 . W.yOu l . .. 5 29.00 
19 . Canyon Ch mb.r . 
20 Bind,,. 

.~i~ .A\. 
CBM64 .. . $219 AT'ARI' 

. -~ 

VIC 20 ..... . . $99 "IJ 
CALL. ON ~=================~~ E "aeut lv rI 64 P o rt abl a 

1 520Colo, P"nle OP lo"e' 
1 525 80 Col u mn P"nte , 
1526 
1 530 Oalaune 
1541 5'''1110 o'~k Ol'v. 
1600 VIC Modem 
1650 AolAA Mooem 
1102 14 Co lo , Mon,IO' 
Pel 64 
Pel 4 03 2 
C8 M 8032 
Sup.' Pe l 
8128·80 
8X2 56 ·80 
2031 
4040 
8050 
8250 
9060 
9090 
4023 
.. 00 
6 4K UP9,aDe 
Spoil MaSle. 
Z·Ram 
S,IIcon Oll ,ce 
The Manage, 
5011 Rom 
J,ns am 
Call Re s u ll 64 

516900 
5219 00 
5 3 19 00 
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INSIGHT: Atari
Bill Wilkinson

This month I will discuss extended memory man

agement on the Atari computers. Before I start,

though, I would like just to chat for a bit. (If you

are waiting for the last part of the series on self-

relocatable code, be patient. It's just bigger than I

expected it to be, so I've got to massage it a bit

more.)

Some Small Talk About Computers
Today I read an interview with Alan Kay in Tech

nology Illustrated. As many of you probably know,

Alan Kay was perhaps the most instrumental

person in the development of the Smalltalk lan

guage. (Or is it an operating system? Or is it more

properly called simply an "environment"?)

The work he did on Smalltalk while at Xerox

caused him to believe that computers were des

tined to become a household tool, as common as,

say, the television set. (Which may seem a mun

dane belief today, but Kay was saying such things

five to ten years ago.) Well, Atari apparently liked

Kay's philosophy, vision, and capabilities, and

hired him awhile back.

The article I read interested me in two ways.

First, it labeled Kay "Atari's Chief of Games."

Well, I had been led to believe that he had been

brought to Atari to head research and develop

ment, presumably to lead Atari into the generation

beyond Smalltalk (a logical presumption, since

he'd stated that he felt Smalltalk had served its

purpose, was obsolete, etc.).

Anyway, with my orientation toward lan

guages and systems, I saw "Chief of Games" as a

step downward. Yet the interview made it clear

that Kay felt he was in perhaps one of the most

challenging positions possible. Hmmm. What has

changed? Are games truly the most useful purpose

of a computer right now? The marketplace cer

tainly seems to think so. It is food for thought.

The second thing in the article which really

got my CPU stirred up was Kay's view of the com

puter. I had always been under the impression

that he believed his real goal in life was to enable
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everyone not only to use the computer, but to

actually command and manipulate it. (I hesitate

to say "program it," but then Smalltalk is a lan

guage.) In the interview, though, Kay stated he

was beginning to fear that perhaps the computer

was not so much a household tool as it was a fine

instrument, like a violin. He strengthened the

analogy by noting that very few people can play

the violin, just as very few people can properly

use a computer.

Well, I for one believe that not only is the

analogy inappropriate, but its projection of gloom

and pessimism about the future of computers is

not justified. Granted, the analogy may hold

today. After all, only about 1 percent of the United

States population can claim to be able to program

at all (or play "Twinkle, Twinkle, Little Star" on

the violin). Probably less than .1 percent produce

acceptable application programs (or play in a

community orchestra or equivalent). Dare we

guess that .01 percent are commercial program

mers (or make their living playing the violin)?

Can it be that only .001 percent can actually write

systems and languages (or are the guest soloists

of the concert world)?

Actually, these proportions are just order-of-

magnitude guesses, but they do seem to support

Mr. Kay's analogy. But I say that his analogy has

validity mainly because the computer is still such

a relatively "rare" instrument. Personally, I prefer

a different analogy.

When computers are as much a part of every

day life in this country as automobiles are now

(and I firmly believe that they will be), then I think

they will be treated much as automobiles are.

Let me sidetrack a little. Here in California,

the State has decreed that all high school students

shall take a course in "computer literacy." So what

happens? Every high school is scrambling to buy

one or two computers and begin teaching every kid

how to program in BASIC. Great, right? Nonsense!

Two Different Classes

First of all, I can't conceive of learning how to use
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_opkslikeaFerrari.
Drives like aRolls.
Parks likeaBeetle.

Ask your computer dealer

to take the cover off a world-class disk drive.

The all new, 1984 Indus GT.™

The most advanced, most handsome disk

drive in the world.

A flick of its power switch can turn an Atari

into a Ferrari.

Or an Apple into a Red Hot Apple.

Looks like a Ferrari.

The Indus GT is only 2.65" high. But under its
front-loading front end is slimline engineering

with a distinctive European-Gran flair.

Touch its LED-litCommandPost™ function

control AccuTouch™ buttons. Marvel at how
responsive it makes every Atari or Apple home

computer.

Drives like a Rolls.

Nestled into its soundproofed chassis is the
quietest and most powerful disk drive power sys

tem money can buy. At top speed, ifs virtually

unhearable. Whisper quiet.

Flat out, the GT will drive your Atari track-to-

track 0-39 in less than one second. Increasing

data transfer 400%. (Faster than any other drive.
And as fast as any Apple disk drive.)

And each GT comes with the exclusive

CT DrivingSystem™ of software programs*

World-class word processing is a breeze with
the GT Estate WordProcessor™ And your dealer

will describe the two additional programs that
allow GT owners to accelerate their computer
drivinQ skills. 'Included as standard equipment.

Also, the 1984 Indus GT is covered with the
CT PortaCase™ A stylish case that conveniently
doubles as a 80-disk storage file.

Parks like a Beetle.

The GT's small, sleek, condensed size makes it

easy to park.
And its low price makes it easy to buy.
$449 for Atari. $329 for Apple.
So see and test drive the incredible new 1984

Indus GT at your nearest

computer dealer soon.

The drive will be

well worth it.

INDUS
The all-new 1984 Indus GT Disk Drive.

The most advanced, most handsome disk drive in the world.

For dealer information, call 1-800-33-INDUS. In California. 1-800-54-1NDUS, 213/882-9600.
© 1983 Indus Systems, 9304 Deering Avenue, Chatsworth, CA 91311. The IndusGT is a product of IndusSystems. Atari is a registered trademark ot Atari, Inc. Apple is a

registered trademark of Apple Computer, Inc.
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or program a computer at all if the student/

computer ratio is above 3 to 1. More importantly,

I think it is senseless to equate "computer literacy"
with "learning to program in BASIC." After all,

"automobile literacy" consists of learning traffic

laws, safe driving techniques, and actually starting
to drive a car (it's usually called "Driver Training").

"Automobile expertise/' on the other hand,

consists of learning what tools do what, the theory

and practice of internal combustion engines, and

how to maintain and repair an automobile (and

this is usually called "Auto Shop"). Does every
student take driver training? Yes, or nearly so.

Does every student take auto shop? No. Not by a
long shot.

So, I believe, it should be with computer lit
eracy. Don't teach everyone how to program.

(What would we do with a nation of programmers?
The same thing we would do with a nation of

auto mechanics?) Instead, teach everyone how to

use a computer to do word processing, to balance

their budget, to access data bases, and the list
could be quite long.

And, yes, keep the computer programming

classes. But keep them on the same basis that

auto shop classes are offered — as electives, for

those interested in learning more than how to

"drive" their computers or cars.

Why this confusion of computer literacy and

computer expertise among schools and teachers?

Partly because the computer industry has pro

moted the view. (Perhaps fearing that current

applications programs are inadequate to a class

room situation?) Partly because of a dismal lack of

education and information on the part of the

educators. (Pity the poor math or history teacher

who is nearing retirement. Suddenly he/she is

forced to learn enough about these nasty machines

to be able to teach some kids how to use it. Do

you wonder that the path of least resistance is

most often chosen?) Mostly, I suppose, because

BASIC comes built into each machine, while good

text processors, spreadsheet programs, etc., cost

extra, money which most schools don't have.

So how does this tirade relate to either Alan

Kay or you, my patient reader? Well, first of all, I

think the analogy of car and computer is a better

one than violin and computer. And, perhaps, if

computer companies started trying to design mass

consumable "cars" instead of trying to ply the

public with precision instruments, it is a future

that will come true. To be fair, I think that com

panies such as Atari and Commodore and Apple

and others are starting to do so already. But my

cynicism leads me to believe that they are driven

by the current market, not by the future one.

You're Ahead Of Your Time

Perhaps more importantly, though, I am trying to

convey the message that those of you who read
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this column (and this magazine) are, in some

sense, ahead of your time. You are, indeed, the

violinists that Alan Kay perceives. Some of you

are just learning to play your first notes. Others

of you are already tackling the great concertos.

But, when the computer revolution really arrives,

you will all have the advantage of having already
taken at least your first "auto shop" course. So, if

you enjoy your computer (and particularly if you

enjoy programming), don't give it up easily. And

certainly don't give it up now. Someday, others

will appreciate your art, however humble or glori
ous it may be.

Did that sound like a sermon? If so, I

apologize. But it's my view of both the present

and the future of computers and programming.

One last sidelight before we move on: On hearing

me espouse the views above, someone once asked

me what my position in the hierarchy was, as a

person who helped design (as opposed to pro

gram) operating systems and first languages for

new machines. Actually, that's an easy question:

I'm simply a composer. And so, I think, are such
people as Alan Kay.

You Can Bank On If

All of the new Atari XL computers (including the
1200XL) will contain 64K bytes of RAM (the 600XL

requires an external RAM pack to do so). And all

contain 16K bytes of Operating System ROM

space. And, further, all (except the 1200XL) in

clude good old Atari 8K BASIC. Let's see here —

64K plus 16K plus 8K — that's over 90,000 bytes
of space.

Wait a minute, though. If I plug in a 16K car
tridge (such as AtariWriter or ACTION! or BASIC

XL), then I could have 104K bytes of RAM and

ROM. Wow. That's really nifty, right? Well...

Have you read this column often enough to

know that "Well..." means "not really" or "there's
more to come"? No? Well...

Not really. To begin with, all Atari computers

are built around the same CPU (Central Processing
Unit), the 6502. (Which, incidentally, is the same

chip used in most Commodore computers and all
Apple machines except the Lisa.) However, there

is a fundamental restriction involved when using

a 6502: There is simply no way to access more

than 64K bytes (65,536 bytes) at one time. How,

then, can the Atari use 104K bytes? Is someone
fibbing to us?

The key here is the phrase "at one time." A

juggler may be able to juggle only four things at a

time. Does that mean he always juggles the same

four objects? Should we presume that the 6502

must always work with the same 64K bytes? Of
course not.

In point of fact, the new XL machines allow

the 6502 a number of choices about which bytes it

will "juggle." How the 6502 makes its choice is
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clude good old Atari 8K BASIC. Le t's see here -
64K plus 16K plus 8K - tha t's ove r 90,000 by tes 
of space. 

Wait a minute, though. If I plug in a 16K ca r­
tridge (such as Ata riWrite r or ACTION! or BASIC 
XL), then I could have 104K bytes of RAM and 
RO M. Wow. That' s rea lly nifty, right? Well ... 

Have you read this column often enough to 
know that " Well ... " means " not really" or "there' s 
more to come"? No? Well. .. 

No t rea lly . To begin with , all Atari computers 
a re built around the same CPU (Central Processing 
Uni t), the 6502. (Which, inciden tally, is the same 
chip used in most Commodore computers and all 
Apple machines except the Lisa .) However, there 
is a funda mental restriction involved when using 
a 6502: There is simply no way to access more 
than 64K bytes (65,536 bytes) at one time. How, 
then, can the Ata ri use 104K bytes? [s someone 
fibbing to us? 

The key here is the phrase "at one time." A 
juggle r may be able to juggle only four things a t a 
time. Does that mean he a lways juggles the same 
fo ur objects? Should we presume tha t the 6502 
must always work with the same 64K bytes? Of 
course not. 

[n point of fac t, the new XL machines allow 
the 6502 a number of choices about which bytes it 
will " juggle." How the 6502 makes its choice is 



ATARI SOFTWARE FOR THE WHOLE FAMILY

Here are four software

packages designed for the

different people in your

family.

A BASIC
COMPILER

FOR THE
PRO
GRAMMER
ABC (A BASIC

Compiler) auto

matically trans

lates Atari BASIC

programs into

high-performance

integer P-code that

runs up to 12 times

faster!

Perfect for devel

oping system soft

ware and commer

cial games, ABC accepts

most BASIC programs (unless

floating point dependent) with little

or no modification. Compiled P-code

is a self-standing DOS object module

that is unLISTable and runs without
the BASIC cartridge.

ABC allows expressions in DIM,

GOTO, GOSUB, and RESTORE state

ments, doesn't require you to re-order
lines, and fully supports string and

sub-string operations.

Give your BASIC programs the

look and "feel" of professional prod

ucts with ABC. 40K Disk $69.95.
Manual alone S9.95 {credited toward

compiler purchase).

MAKEBOOT lets you create self-
booting disk or cassette versions of

your ABC compiled software. Re

duces overall program load time and

saves memory and disk space by
eliminating DOS. 40K Disk $14.95.

\

AN EDUCATIONAL TOY

FOR PRE-SCHOOLERS
Monarch is proud to present SofToy,

an educational program smart

enough to act simple.

Bells ring, balls bounce, owls hoot
as SofToy and its colorful interactive

display gently introduce children (two

years and older) to spatial relations,

letters, numbers, even elementary

programming! SofToy lets kids be

come familiar with computers, without

arbitrary demands, competition, or

intimidation. SofToy grows with chil

dren, too. At more difficult levels, the

match game is a real challenge for
the whole family. 24K Disk $29.95.

TOOIS FOR THE

SERIOUS USER
PowerToots I combines

four sophisticated text

processing tools on one

easy-to-use utility disk.

DIFFshowsyou

differences between

two ATASCII text files:

for example, changes

you made in a pro

gram or document

from one version to the

next.

Manually searching

for a particular text file

can take hours. But

now, with SEARCH,

you specify a search

string and a list of files.

SEARCH examines the

files and points out which

ones have that string. You'll
never lose your Fudge
Brownie recipe again!

CHANGE is a powerful

search and replace utility that

operates on multiple files with

one command. For example, you

could change character names

throughout your novel with a single

command, even if each chapter is a

separate file.
The special pattern-matching and

multiple disk capabilities of SEARCH
and CHANGE are an added plus.

TRANSLIT lets you swap one char

acter set for another (for example,

upper case for lower case) throughout

a file with one command.
Power Tools I is ideal for professional

business and software development

text applications. 40K Disk $34.95.

Look for ihesefme products at your nearest ATARI
dealer, or order direct. Include $2.00 for shipping and

handling in U S /Canada Checks or money or

ders accepted MasterCard/Visa add 3%.
COD higher MA residents add 5% tax.

Dealer and distributor inquiries

invited. ATARI is a trademark

of Atari. Inc ABC. Wakeboot,

PowerTools, and SofToy are

trademarks of Monarch Data Systems. Inc.

MONARCH DATA SYSTEMS
MONARCH DATA SYSTEMS, INC., P.O. Box 207 Cochituate, MA 01778 (617) 877-3457 Copyright © 1983 by Monarch Data Systems, Inc.
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the subject of this section.

Actually, there is no magic formula or scheme

which enables the various choices. In fact, various

choices are made by differing means. Generally,

the choice is "consciously" made by the program

currently in control of the machine. And it makes

the choice simply by (usually) storing something

in a particular memory location. Confused? Let's

digress a little.

Some CPUs (including microcomputers and

minis and maxis) treat input/output as a separate

domain from general memory. For example, the

8080/Z-80 group of processors allow up to 256

separate input and output ports, which are com

pletely separated from the general RAM/ROM

memory {they even have special instructions spe

cifically for reading/writing these I/O ports). On

the other hand, many machines {such as the 6800,

68000, and 6502 families, as well as such giants as

the PDP-11 series) simply treat input/output ports

as part of the general machine memory.

Efficient And Easily Learned

The advantages and disadvantages of each scheme

are a subject of hot debate, but I will only present

a single aspect of each here: Keeping the I/O ports

out of general memory allows a true 64K bytes of

RAM when using an 8- or 16-bit microprocessor.

Allowing I/O to be treated as part of memory

means that any instruction which can access RAM

or ROM can also access a port, often resulting in

efficient and easy-to-learn coding..

Anyway, note that the 6502 does, indeed,

use what is called "memory mapped I/O," and

Atari computers do, as a consequence, reserve 2K

bytes of memory (addressed from $D000 to $D7FF)

which is specifically designed for I/O port ad

dresses. (If losing 2K of your space seems exces

sive, pity the Apple owner who loses 4K.)

In the case of the XL machines, then, one

simply changes the value in an I/O port — which

appears to one's program as a memory address —

and presto, a different choice of "jugglable" mem

ory is made. But what I/O port to use? Did you

notice the fact that Atari 400 and 800 computers

have four joystick ports while the XL machines

have only two? Guess which ports are now used

for memory juggling. Did you need more than

one guess?

For the more hardware-oriented of you out

there, I will note that all four Atari joystick ports

are actually nibble-sized pieces of a 6820 (or 6520)

PIA (Peripheral Interface Adapter). The PIA is a

very flexible chip; it allows each of its 16 I/O pins

to be separately configured to be either an Input

line or an Output line. In the case of the 400 and

800, all 16 lines are configured as Input, since

they are all used to read the four directional

switches of an Atari joystick. In the case of the XL
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machines, some of them have been changed to

Output lines, thus enabling them to act as elec

tronic switches.

On the 1200XL, for example, two of them are

used to control the LI and L2 status LEDs. And

(you saw this coming, I presume) two of them

choose certain configurations of the computer's

memory. (On the other XL machines, still another

line is used to control still another possible

configuration.)

Since we are discussing memory configura

tion choices, I might as well confuse the issue a

bit more by also mentioning how we at OSS im

plemented our new SuperCartridges. It is prob

ably no accident that Atari provides the cartridge

slot on all machines with a line labeled

"CARCTL", an abbreviation for CARtridge Con-

TroL. Actually, this line is active whenever any

memory location from SD500 to $D5FF is accessed.

Since no Atari cartridges take advantage of this

line, we thought it was time that we did so.

One At A Time

About now, it is past time for a diagram. The figure

shows all the possible choices of memory config

uration by placing them in memory address order.

Note, though, that the 64K addressing restriction

of the 6502 applies. Hence, when two or more

choices are given for a particular address range in

memory, remember that only one such choice

may be active at any given time. For each address

range where a choice is available, there are two

or more banks of memory. And choosing one

bank over another is called bank switching or bank

selection.

For example, I might choose to use BANK1

of the SuperCartridge while at the same time

choosing the RAM BANK of system memory.

The important thing to note here is that each

set of banks (that is, parallel memory segments),

as shown in the figure, is independently bank

selectable.

Also, some bank choices are not available at

the software level. For example, when you plug

in a Microsoft BASIC cartridge, you have 16K

bytes of ROM from $8000 to $BFFF. You have no

RAM in that address range. You have no choice in

the matter. This is, then, hardware bank selection.

The advantage of hardware bank selection is

that it is essentially foolproof. If the hardware

removes a bank of RAM from your program's

"vision," your program can't get into trouble

trying to use that bank.

But the advantage of software-selectable

banks is, quite simply, that they allow you to ex

pand the capabilities of your machine. If you look

at the figure, you can see that a SuperCartridge

allows you 16K bytes of programming power while

occupying only two 4K byte banks at any given time.

the subject of this section . 
Actually, there is no magic form ula or scheme 

which enables the va rious choices . In fac t, various 
choices are made by differing means. Generally, 
the choice is "consciously" made by the program 
currently in control of the machine. And it makes 
the choice simply by (usua lly) storing something 
in a particular memory location. Confused? Let' s 
digress a little. 

Some CPUs (includ ing microcomputers and 
minis and maxis) trea t inpu t/outpu t as a separa te 
domain from genera l memory. For exa mple, the 
8080/Z-80 group of p rocesso rs allow up to 256 
separa te input and output ports, which are com­
pletely separated from the general RA M/ROM 
memory (they even have special instructions spe­
cifica lly for readi ng/writi ng these I/O ports). O n 
the other hand, many machi nes (such as the 6800, 
68000, and 6502 fa milies, as well as such giants as 
the POP-ll series) simply trea t in pu t/outpu t ports 
as part of the genera l machine memory. 

Efficient And Easily Learned 
The advantages and disadvantages of each scheme 
are a subject of hot deba te, but I will only present 
a single aspect of each here: Keeping the I/O ports 
out of general memory a llows a true 64K bytes of 
RAM when using an 8- or 16-bit microprocessor. 
Allowing 110 to be trea ied as pa rt of memory 
means tha t any instruction which can access RAM 
or ROM can a lso access a port, often resulting in 
efficient and easy-to-Iea rn coding_ 

Anyway, note that the 6502 does, indeed, 
use wha t is called " memory mapped I/O," and 
Atari computers do, as a consequence, reserve 2K 
bytes of memory (addressed from $0 000 to $0 7FF) 
which is speci fica lly designed fo r I/O port ad­
dresses. (If losing 2K of your space seems exces­
sive, pi ty the Apple own er who loses 4K. ) 

In the case of the XL machines, then, one 
simply cha nges the va lue in an 1/0 port - which 
appea rs to one's program as a memory address­
and presto, a different choice of " jugglable" mem­
ory is made. But wha t 110 port to use? Did you 
notice the fact that Ata ri 400 and 800 computers 
have four joystick ports while the XL machines 
have only two? Guess which ports are now used 
fo r memory juggling. Did you need more than 
one guess? 

For the more hard ware-orien ted of you out 
there, I will note that all fo ur Ata ri joystick ports 
are actually nibble-sized pieces of a 6820 (o r 6520) 
PIA (Peripheral Interface Adapter). The PIA is a 
very flexible chip; it allows each of its 16 110 pins 
to be separa tely configu red to be either an Input 
line or an Output li ne. In the case of the 400 and 
800, all 16 lines a re configu red as Input, since 
they a re all used to read the fo ur directional 
switches of an Atari joystick. In the case of the XL 
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machines, some of them have been changed to 
O utpu t li nes, thus enabling them to act as elec­
tronic switches. 

O n the 1200XL, for example, two of them are 
used to control the L1 and L2 status LEOs. And 
(you saw this coming, I presume) two of them 
choose certain configurations of the computer's 
memory. (On the other XL machines, still another 
line is used to con trol sti ll another possible 
configuration .) 

Since we are d iscussing memory configura­
tion choices, I might as well confuse the issue a 
bit more by also mentioning how we at OSS im­
plemented our new SuperCartridges. It is prob­
ably no accident that Ata ri provides the cartridge 
slot on all machines with a line labeled 
"CARCTL", an abbrevia tion fo r CARtridge Con­
TroL. Actually, this li ne is active whenever any 
memory location from $0500 to $0 5FF is accessed . 
Since no Atari ca rtridges take advantage of this 
line, we thought it was time that we did so. 

One AtATime 
About now, it is past time for a diagram. The figure 
shows a ll the possible choices of memory config­
ura tion by placing them in memory address order. 
Note, though, that the 64K addressing restriction 
of the 6502 applies . Hence, when two or more 
choices a re given for a pa rticular address range in 
memory, remember that on ly one such choice 
may be active at any given time. For each address 
range where a choice is avai lable, there are two 
or more ballks of memory. And choosing one 
bank over another is ca lled ballk switching or bank 
selection. 

For example, I might choose to use BANK1 
of the SuperCartridge while at the sa me time 
choosing the RAM BANK of system memory. 
The important thing to note here is that each 
set of banks (that is, para llel memory segments), 
as shown in the figure, is independently bank 
selectable. 

Also, some bank choices a re not available at 
the software level. Fo r example, when you plug 
in a Microsoft BASIC cartridge, you have 16K 
bytes of ROM from $8000 to $BFFF. You have no 
RAM in tha t add ress range. You have no choice in 
the ma tter. This is, the n, ha rd ware bank selection . 

The ad van tage of ha rd wa re bank selection is 
tha t it is essentially foo lproof. If the hardware 
removes a bank of RAM from your program's 
"vision," your program can' t get into trouble 
tryi ng to use that bank. 

But the advantage of software-selectable 
banks is, quite simply, that they allow you to ex­
pand the capabili ties of your machine. If you look 
at the figure, you can see that a SuperCartridge 
allows you 16K bytes of p rogra mming power while 
occupying only two 4K byte banks a t any given time. 



Your ATARI Discount Software Store
That's As Close As Your Phone!!

1

ATARI 800 48K CALL
ATARI TOUCH TABLET 69 95

ATARI TRAK-BALL -9 95

COMMUNICATOR II CALL

REMOTE CONTROL JOYSTICK CALL

ATARI BOOXL 64K CALL

ATARI 1050 DISK DRIVE CALL

ATARI 850 INTERFACE CALL

ATARI 1010 RECORDER 77 00

HOME MANAGER KIT 64 95

ATARI 1027 PRINTER 289 00

DISK DRIVES: PERCOM. RANA. TRAK, ASTRA CALL FOR PRICES.

MOSAIC
64K Bam/400

64K Ram * Cable Kit/400/800

48K Ram Kit

16/32 Expander

32K Ram

Mosaic Adaptor

64K Ram Utility Software -

Superdrive & Handyman ..

149.00

169-00

94.00

. 64.95

. 77.95

. 49.95

. Call!!

Koala Touch Tablet 74.95

"Advanced Interface Devices"

Programmable Printer Interface

w/4K"Buffer 139.00

PRINTERS

PROWRITER8510AP ... CALL

AXIOM AT-100

W/PARALLEL PORT.... 269-00

GEMINI 10X CALL

OKIDATA PRINTERS .... CALL

FREE* SOFTWARE AND ACCESSORIES
SEE STOCKING STUFFERS AD ON OPPOSITE PAGE FOR COUPON PROGRAM

ATARI

Conversational Languages - T ... 4395

Programming 2 & 3 - T 21 95

Music Composer - C 32.95

My First Alphabet - D 26 95

Touch Typing - T 19.95

Home Filing Manager - D 37.95

Mailing List - T 19.95

Asteroids-C 26 95

Caverns of Mars - D 28 95

Computer Chess - C 26 95

Missile Command - C 26.95

Super Breakout - C 26.95

Star Raiders - C 32.95

Assembly Editor -C M 95

Basic - C 39 95

Macroassembler - D 65.95

Microsoft Basic - D 65 95

Pilot (Home Package) - C 58 95

Invitation to Programming I - T ... 18 95

Speed Reading - T 55 95

Basketball -C 2695

Graph-it-T 15 95

Juggles House - D T 22 95

Pilot (Educator) - C 97 95

Video Easel -C 2695

Defender - C 32 95

Galaxian - C 32 95

Oix - C 32 95

Dig Dug-C 3295

ET-C 37.95

Timewise - D 23 95

Atariwriter - C 74 95

Donkey Kong - C 37 95

Ms Pac-Man - C 39 95

Tennis -C 3595

Easlern Front - C 32 95

Donkey Kong Jr - C 3995

Pengo - C 35 95

Logo - C 79 95

Robilron-C 35 95

Pole Position - C 39 95

Microsoft Basic II - C 65 95

Paint - D. 33 95

Caverns oi Mars - C 32 95

PARKER BROS.
Q-Bert - Cart 34 95

Frogger - Carl 34 95

Astro Chase - Carl 34 95

Popeye - Can 34 95

Tutankhamen - Carl 34 95

Risk - Can 39 95

Chess-Cart 39 95

.Mastercard/VISA

I Order Toll Free

SUPER SPECIALS I

I

ANY SYNAPSE ARCADE TITLE

$22.95 DISK/TAPE

$29.95 CARTRIDGE

SEGA

Buck Rogers - Carl 31 95

Star Trek- Cart 31 95

Tac Scan- Can 31 95

Congo Bongo- Can 31 95

EPYX
Gateway To Apshai - Cart 31 95

, Pitstop-Cart 3195

PRICES EFFECTIVE NOW THROUGH DECEMBER 31, 1983 tiff LUna. Outpost ■ Cart 31.95
Swat Rescue - Carl 31 95

Silicon Warnor - Carl 31 95

_._...,, Fun With Music - Cart 31.95

Bandits-D 27 95

Way Out - D 31 95

Repton - D 31 95

Twerps - D 27 95

Blade ol Blackpool ■ D 31 95

Type Attack-D 3195

Beer Run -D 27 95

Critical Mass - D 31 95

Wavy Navy - D 2? 95

THORN

War Games - Cart 31 95

Hockey - Cart 31 95

Soccer - Cart 31 95

ORC Attack - Cart 31 95

Submarine Commander - Cart ... 3495

Jumbo Jel Pilot - Can 34 95

River Rescue Can 31 95

Jumpman Jr - Can 31.95

Dragonnders of Pern - D'C 31 95

Temple Of Apshai - D/C 31 95

Hellfire Warrior - D/C 23 95

SPINNAKER

Up For Grabs - Can 31 95

Cosmic L'fe - Can 27 95

Pacemaker - Cart'DiSk 27 95

Alphabet Zoo - Cart 27 95

Fraction Fever - Cart 27 95

Kids on Keys - Cart 27 95

Delta Music - Cart CALL

Delta Drawing-Cart CALL

Story Machine - Disk 27 95

Rhymes 5 Riddles - D 23 95

Amazing Things - D 31 95

Hey Diddle Diddle - D 23 95

Snooper Troops 1 or 2 - D 34 95

ADVENTURE
INTERNATIONAL

Preppie-D.T 23.95

SAGA Adventures - D 31 95

Sea Dragon-DT 27 95

Stratos- DT 2795

Bugoff - D'T 23 95

Preppie II - D-C 27 95

Slone of Sisyphus - O 31 95

Eliminator - D/T 20.95

Rally Speedway - Cart 37.95

Ultra Disassembler - D 39 95

Diskey - D 39.95

Triad-DT 27 95

CBS

Solar Fox - Cart 31 95

Blue Print - Can 31 95

Wings-Can 31 95

Omega Race - Cart 31 95

Domino Man - Cart 31 95

Satan's Hollow - Can 31 95

Maddens Foolball - Cart 31 95

K-Razy Shoot-Out - Can 2995

K-Razy Antiks - Cart 2995

K-Star Patrol - Cart 2995

K-Razy Kntters - Cart 2995

FIRST STAR

Astro Chase - D T 23.95

Bristles-DT 23 95

Flip Flop-DT 23.95

Rent Wars -D/T 23 95

DATASOFT
Pooyan ■ O. T 23 95

Moon Shuttle - D T 23 95

Sands of Egypt - D 23 95

Text Wizard - D 37 95

Spell Wizard - D 37 95

Basic Compiler - D 59.95

Teletalk - D 37 95

Canyon Climber ■ DT 20.95

INFOCOM
Deadline-D 37 95

Witness- D 37 95

Zork I. II. Ill - O 3195

Slarcross-D 31 95

Planetiall-D 37 95

Suspended - D 37 95

MISCELLANEOUS
Spelunker-0 31 95

Ken Usion's Blackjack- D 54 95

Beta Lyrae - D 2795

Cryptocube - D 3195

Spelhcopier ■ D 31 95

Creature Creator - D 31 95

Pinball Construction - D 31 95

Night Mission - DT 2395

Letter Perfect - D 9995

Juice - D/T 23 95

Castle-Wolfenstem - D 23 95

Monkey Wrench II - Cart 49 95

PM Animator - D 27 95

Teletan- D 31 95

Starbowl Football - D'T 25 50

Data Perfect - D 79 95

Ultima Il-D 44 95

C'isis Mountain - D 27 95

Star League Baseball - DT 2550

Home Accountant - D 54 95

Oranimon 7995

D - Dbk T - Cassette C - Cartridge

ATARI is a trademark of ATARI. Inc.

We Carry Hundreds of Items for ATARI 400/800, Ask for Our FREE CATALOG.

No surcharge for credit cards

In Wise. Call

ORDERING IN FORMATION- rder by mail, send n ney rder ertilied heck, or personal check (allow
MdaystociearitoCOMPUTABlLlTY. Include S2 00 shipping on all software orders. Include 3«oshipping on a
hardware orders minimum $2 50 Mastercard and Visa please include card number and expiration date Wl

Erf

COMPUTABlLi it hardware orders r nmum »^ :u Mastercaro ana vibe pica ■ ■ ■ ■ »™""k»'
PO Box 178B2 residents please add 5°e sales tax. Canadian. APO & FPO software orders include 5«o shipping minimum $5 00
Milwaukee. Wl 5321 7 AN other |ore,gn software, please add 1 5% shipping, minimum $7 00 IUS Funds onlyi Prices suDjeci to changi

without notice

ge

ORDER HOURS M

Mon-Fn 1 2-9 PM (CST)""
12-5PM (CST)'

ATARI TOUCH TABLET •••••••••••••• _ 69_95 

AT ARI TRAK-BAll •• •••• .••••••.•••• 499S 

COMMUNICATOR II . ...............• CAll 

nEMOTE CONTROL JOYSTICK •••••••••• CAll 

ATARIBOOXl64K • • • • ••••••••••••• • • CAll 

ATARI '050 o'SK DRIVE •••••••••••••• CAll 

64K Ram/400 . . . . . . . . . . . . . . . . .. 149.00 
64K Ram + Cable Kit/400/800 ... _ 169.00 
48K Ram Kit ....•.......... . ... 94.00 
16/32 Expander. _ ....... •• ...... 64.95 

"Advanced Interface Devices" 
Progr(lmmable Printer Interface 

ATARI850 INTERFACE ••••• _. " ••• CAll 

ATARt ' 0'0 RECORDER •••••••••••••• 77.00 

32K Ram ... .... ...... . ........ 77.95 
Mosaic Adaptor. . . . . . . . . . . . . . . 49.95 
64K Ram Utili ty Software· 

Superdrive & Handyman ... _ . _ 'Call!! 

HOME MANAGER KIT • • •••••••••••••• 64 95 1--------------------1 
ATARt '027 PRINTER ••••••..••••••• 28900 Koala Touch Tablet ..... . .... . ... 74.95 

wi 4K Buffer. . . . ... .... 139.00 

PRINTERS 
PROWRITER 8510 AP ... CALL 
AXIOM AT-IOO 
W/ PARALLEL PORT .... 269.00 
GEMINI l OX ......... CALL 

IVES: PERCOM , RANA, TRAK, ASTRA . .. CALL FOR PR ICES. OKIDATA PRINTERS CALL 

FREE* SOFTWARE AND ACCESSORIES 
SEE STOCKING STUFFERS AD ON OPPOSITE PAGE FOR COUPON PROGRAM 

ATARI 
Conversahonallanguages • T 
Programming 2 & 3- T ••••••• 
MtSSlC Composer· C ••••••••• 
My First Alphabe • . 0 ..... 
Touch Typing· T •••••.•. 
Home FIling Manager· 0 ..... . 
Mailing l iS' • T •••• .•.•.••• 
Asteroids· C •••• •••.••••• 
Cavems 01 Mars· 0 . . . . . • . . . 
Compuler CheSS . C •••• • •••• 
MIssile Command · C •••••••• 
Super Breakou' . C . •••••••• 
Star Raiders· C 
Assembly Edllor . C ••• •••••• 
8aslc,C ••••••••••••••• 
Macroasscml)ler • 0 ........ . 
MlClosott Basic , O •••••••••• 
PilOt (Home Package) . C •.•• • . 
InVllation 10 Programming I • T .•. 
Speed Reading· T . 
Basl<etDaJl . C ......•.. 
Graph'll • T •••••••••••••• 
Juggles House · OIT ••••••••• 
P,io' (Educ:alor) • C ••••••.•• 
Video Ease!· C ........... . 
Defender· C •••••.••••••• 
Galall;!an • C •••••••••.•.• 
Olk·C ••••••••••••••••• 
OIQOug·C •••••••••••••• 
ET ·C •.••• ......... ... 
Tlmewlse • 0 ............ . 
Alarrwll!er • C ••• .•. •••.•.• 
Donkey Kong · C ..... • ..... 
Ms Pac·Man · C ••.••••••• • 
Tennis, C • •••••••••••••• 
Eas!l~m Front· C • • • • • • • • • • • 
Donkey Kong Jr • C ........ . 
Pengo· C •••••••••••. 
logo·C ••.•.• ••••••.••• 
Rol);tron • C •••••••••••••• 
Pole Position· C ••.•••••••• 
MICrOSOIt BasIC II • C •••••••• 
Patnt - D ... .........••.. 
Cavetns 01 Mars · C • • • • • • • • • 

PARKER BROS. 
Q-Ben· Can ••.•••••••••• 
F rogger • Can •••••••••••• 
Astro Cllase · cart ......... . 
Popeye • Can • • • • . • • • • • • • • 
Tutanknamen ' Cart ..• • • •••• 
RISk· Cart •• , ••••••.••••• 

"95 
"95 
3295 
2695 
19_95 
37.95 
"95 
2695 
28.95 
26.95 
26.95 
26.95 
32.95 
"95 
3995 
6595 
6595 
5895 
"95 
5595 
2695 
"95 
2295 
9795 
2695 
32.95 
3295 
3295 
32.95 
3795 
2395 
"95 
3795 
3995 
lS95 
3295 
3995 
lS.95 
7995 
lS95 
3995 
6595 
3395 
3295 

SUPER SPECIALS 
ANY SYNAPSE ARCADE TITLE 

$22.95 .DISKfTAPE 
$29.95 CARTRIDGE 

PRICES EFFECTIVE NOW THROUGH DECEMBER 31. 1983 

THORN 
War Games· Can .••••••• • 
Hockey· Cart • • • • • • • • • • • • • 
Soccer· Cart ••••.•••••••• 
ORC Anack . Cart •••••••••• 
Submarine Commander· Cart ••• 
Juml)O Jel Ptlot • Cart ••• 
River Rescue Cart 

SPINNAKER 
Up For Glaos . Can ••••••••• 
CosmIC l ,te· Can •••••••••. 
Facemaker· Cart/Disk .•. 
Alphabet Zoo· Can •• 
Fraction Fever· Cart •• 
Kras on Keys. Can ••••••••• 
Delta MUSIC' Can •••••••••• 
Delta Drawing· Can ... _ . 
Story Macl"lIne - Disk •. 
Rhymes &. Riddles· 0 .... ... . 
Amazing Things· D ........ . 
Hey Diddle Oradle· 0 ... . ... . 
Snooper Troops 1 or 2 - 0 

ADVENTURE 
INTERNATIONAL 
PreppIe· on ......... . 
SAG A Adllenlures • 0 ... .. . 
Sea Dragon· OfT •••••••••• 
Stratos· on ......... . .. . 
Bugof!· OfT • • .•••••••••• 
Preppie II • O,C •••••. 
Stone 01 SISyphuS' 0 . . ..... . 
Eliminator· OfT •• •.. 
Rally Speeaway· Cart •••••••• 
Ultra DISassembler· D ..... •.. 
Olskey·O •• ••••••••••••• 
Trrad· orr ............. . 

" 95 3195 
3195 
3195 
34 95 
3495 
3.95 

3195 
2795 
2795 
2795 
2795 
2795 

CAll 
CAl l 
2795 
2395 
3195 
2395 
"95 

2395 
3' 95 
2795 
2795 
23.95 
2795 

" 95 2095 
3795 
3995 
3995 
2795 

SIRIUS 
Bandl'S'o ..•••.••••• 
WayOuI -o ••••••••••••• 
Repton·o •••••••••••••• 
Twerps · o .•••••••• • •••• 
Blade 01 Blackpoole • 0 ...... . 
Type Anack · O •••••.•.•.•. 
Beer Run· 0 ............ . 
CrlllCal Mass· 0 .......... . 
Wavy Navy· 0 . . ...• . •... 

CBS 
Solar FOll . CM ••.••. 
Blue Prrnt • Cart ••••••••••. 
Wtngs· Can ••••••••.•••• 
Omega Race· Can ••.•••••• 
DomIno Man · Cart •••••••• • 
Sa13n·s Hollow· Cart •••.•••• 
Madden's Foolball • Cart ••. • • • 
K·Razy Shoot·Out • Can 
K·Razy Antlks • Cart •.•••.••• 
K·Star Patrol· Can •••••••••• 
K·Razy Klltters · Can •••••••• 

FIRST STAR 
AslrO Chase· OfT 
Bnstles· OfT ............ . 
Flip Flop· OIT .••••••••••• 
Rent Wars · orr .......... . 

DATASOFT 
Pooyan · 0 T •••••.•••••• 
Moon Shuttle · 0 T ........ . 
Sands of Egypt · 0 ........ . 
Tellt WIZard· 0 .......... . 
Soell Wizard - 0 ...... . . . . . 
Basic Compiler· O •••••••••• 
Telelalk • 0 •••••••••••••• 
Canyon Cllml)er • OfT •• • ••.•• 

2795 
"95 
"95 
2795 
"95 
"95 
2795 
"95 
2795 

"95 

" 95 
"95 
"95 
"95 
"95 
"95 
2995 
2995 
2995 
2995 

23.95 
2395 
2395 
2395 

2395 
2395 
2395 
3795 
3795 
5995 
3795 
2095 

SEGA 
Buck Rogers· Cart . • • • • • • •. 3' 95 
Star Trek· Cart •••••••••••• 3195 
Tac Scan· Can • • • • • • • • • • •• 3t 95 
Congo BonGo- Cart 3195 

EPYX 
Galeway To ApshaJ' Cart. • • . 3195 
Pl tStop· Can • • • • • • • • • • . 3195 
lunar Outpost· Can. • • • • • • •• 3195 
Swat Rescue · Cart. • • • • • • • •• 3195 
SIlicon Wsmor · Cart •••••••• 3195 
Fun With MUSIC' Cart. • • • • . 31.95 
Jumpman Jr . Cart ••.•••.•• 31.95 
OragonrrdCfS of Pern· o l C • • • •• 3195 
Temple 01 Apshal' OIC. • • • • •• 3195 
Hellhre Wall lor • o lC •••••••• 2395 

INFOCOM 
Deadline· 0 ......• •• .... 3795 
WitnesS' 0 . . . . . . . . . . . . .. 3795 
ZO/k I II III· D • • • • • • • • • • •• 3' 95 
Star cross . o ••••••••••••• 31 95 
Planetfall . 0 . . . . . . • . • . .. 3795 
Susoended • 0 . . . . . . . . . 3795 

MISCELLANEOUS 
Spelunker · O . • • • • • • • • • • •• 3195 
Ken Uston s Blac:Jo:}IIck· 0 . . . . •. 54 95 
Bela lyrae· 0 ............ 2795 
Cryplocube' 0 . . . . . . . . . . .. 31 95 
SpellrCOpl e~· O . . . . . . . . 31 95 
Crea'ure Creator· 0 . . . . . . . .. 3' 95 
Prnl)all ConstructIOn · 0 . .. , • .. 3t 95 
NlQht MISSIOn · OfT ••••••••• 23 95 
letter Perlect • 0 . • . . . . . . . .. 99 95 
JuiCe ' OfT • • • • • • • • • • • • •• 23.95 
Castl&WoUenste,n . 0 . . . . . . 23 95 
Monkey Wrenc:n II . Cart •••••• 4995 
PM Animator· 0 . . . . . . . . .. 2795 
Tele,an · 0 .. . . . . . . • . . . .. 3' 95 
StarOOWl Football· OfT • • . . • . • 25 50 
Data Per1ec:t • 0 ....• • •••.. 79 95 
Ultirnall·O ••••• • •••••••• 4495 
CrISIS Mountain· 0 ......... 2795 
Star league Baseball· OfT • • • •• 25 50 
Home Accountant · 0 ...•. ' . .. 54.95 
Ommmon • • • • • • • • • • • • • .• 7995 

D • Disk T · Cassette C· Cattridge 

ATARI I. a trademark 01 ATARI . Inc. 



Memory Map Of Atari XL Computers (Showing Parallel Memory Banks At Same Addresses)

FFFF

F000

E400

E000

D800

D000

C400

C000

H000

AOOO

9000

8000

_os

ROM"

Character Set

ROM

Floating

Point ROM

Input/Output

Ports

OS

ROM

International

Character Set

8K

Atari

BASIC.

ROM

(Not present

in 1200XL)

_8K_

RAM

10K

RAM

(Selected by

"turning off"

OS ROM

space —

uses PIA Port)

Always (de)selected

together

4K

RAM

8K

RAM

(Selected by

"turning off"

Atari BASIC—

uses PIA Port)

8K

ROM

Cartridge

(Automatically

deselects

RAM and

Atari BASTC)

OSS SuperCartridge

Example:

Most games

> 32K <-

RAM

0000

57FF

5000

16K

ROM

Cartridge

(Automatically

deselects

RAM and

Atari BASIC)

4K

ROM

(Program can

select ROM

or RAM at

same address)

4K

ROM

Bankl

4K
ROM

Bank 2

4K

ROM

Bank 3

Program can select

.any one Bank or RAM

at same address —

uses CARCTL port.

Diagnostic

ROM

Example:

Microsoft BASIC
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FFF f 

O S 1--- - --
ROM fOOO 

E400 Character Set 
ROM 

EOOO 

Floating 
Point ROM 

D80 0 

Input/Output 
Ports 

DOO 0 

OS 
ROM 

C400 International 
Character Set 

COOO 

8K 
Atari 

BOOO 
I-_BASI~ __ 

ROM 

(Not present 
in 1200XL) 

AOO 0 

8K 
~ - - --- -

RAM 9000 

8000 

<> 32K < 
RAM 

0000 
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10K 
RAM 

(Selected by 
"turning off" 

OS ROM 
space­

uses PIA Port) 

(...------,) Always (de)selected 
together 

8K 
RAM 

4K 
RAM 

(Selected by 
"turning off" 

Atari BASIC­
uses PIA Port) 

8K 
ROM 

Cartridge 

(Automatica lly 
deselects 
RAM and 

Alari BASIC) 

Example: 
Most games 

57FF ,..------, 

Diagnostic 
ROM 

5000 L-____ ....I 

16K 
ROM 

Cartridge 
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RAM and 

Atari BASIC) 

Example: 
Microsoft BASIC 

OSS SuperCartridge 

4K 
ROM 
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or RAM at 

same address) 

4K 4.K 4K 
ROM ROM ROM 

Bank 1 Bank 2 Bank3 

\ , 
v 

Program can select 
.any one Bank or RAM 
at same address ­
uses CARCTL port . 



And the purpose of this discussion? To show

that the XL machines really do have a lot of latent

power. How do we make it un-latent? Well....

As I write this article, the number of com

mercially available programs which allow you to

take advantage of the extra 14K bytes of RAM on

an XL machine is countable on the fingers of my

left foot. Zero. By the time you read this, there

will likely be products heading your way that will

justify the purchase of an XL machine (or a 64K

memory board, such as the one from Mosaic Elec

tronics, for your 800).

Since I am obviously most familiar with DOS

XL, let me explain a little of how it works.

When DOS XL boots into an XL computer, it

first establishes a set of jump vectors for the vari

ous interrupt routines. Why? Because any IRQ,

NMI, or SYSTEM RESET will attempt to jump

through the vectors which must (by 6502 CPU

law) be located at addresses $FFFA through SFFFF.

If we deselect the OS ROM bank in order to enable

the RAM bank at the same addresses, the contents

of these critical addresses are unpredictable. We

must supply some valid routine addresses or the

system will crash.

DOS XL puts most of the DOS code in the

RAM bank which is "under" the OS ROMs. It

also leaves a piece of itself at the conventional

DOS load address of $700 (an area of memory

which is not bank selectable). Then, if there is a

BASIC cartridge in the machine, it selects the OS

ROM bank and jumps to BASIC.

So long as BASIC makes no calls on DOS, all

is calm and expected. However, watch what hap

pens when (for example) we try to open a file

from BASIC.

1. BASIC sets up an IOCB with a pointer to

the filename. Since the filename was specified

by the user, the pointer will contain an ad

dress somewhere between about SA00 and

$9C00. BASIC makes a call to $E456, the CIO

entry point.

2. CIO determines that the device requested

is actually the disk file manager and uses the

"D:" device table to determine the address of

the disk's open file routine. It passes control

to that routine.

3. Note that the "D:" device table and at least

the first part of the file open routine must be

in nonselectable RAM (that is, at or near $700).

The file open routine is a big one, so it selects

the DOS XL RAM (disabling the OS ROM)

and jumps to the main part of the code.

4. The main code is able to examine the

filename since it is in nonselectable memory,

so the file open is performed if possible. The

main code exits back to the tail end of the

OPEN code, near $700.

5. This tail end then simply reselects the ROM

bank and returns to where it was called (some

where in CIO).

6. When CIO is finished, it returns control to

BASIC.

Wasn't that fun? For even more fun, try to

trace what happens if interrupts occur during any

or all of the above steps.

More Space

But why do we go through all this? Because, even
though Atari saw fit to include all this good mem

ory bank selection capability, they provided no

software to use it. So why not just forget the bank

select and pretend we are running on an Atari 800

or 400? Because the net gain to you, the BASIC or

ACTION! or Assembler or whatever user, is about

5,000 bytes of user space. Your programs can be

5K bytes bigger. Your spreadsheets can contain

many more cells. You can edit more text.

Of course, some programs (such as VisiCalc)

which do not use a standard DOS or which use a

heavily protected disk (such as the Microsoft

BASIC extensions) will not be able to take advan

tage of the extra memory. But they, too, can use

these techniques to extend their capabilities if the

software companies producing them will decide

that the XL machines are worth the little extra

effort. ©

f EPSON*, NEC', PROWRITER*, GEMINI*, OKIDATA 92*

The only self-booting grat'ix handler for dumps in horizontal format

— all mach. lang. — Lister incl. — all modes — mixed modes —

change aspect ratios, etc. while running other programs — assem ed

— basic or no cartridge — demos, utilities, fonls, included — dump,

create forms, stationery, calendars, requires interface. *26.95

B diskwiz-ll B
Now for single/double density. Repair, explore, alter, duplicate,

map, speedcheck, bad sector (810), block move, trace, special print

capabilities, disassembler, new speed, new ease, new functions,

special printing functions, excellent repair tool w/instr. — even better

than before! The best repair/editor/duplicator at any price — still at

the lowest price. (Updates avail, lor a small fee.) *28.95

1st Class Postage Paid

California Residents add 6%, Foreign Orders add $2.50

C.O.D. add $2.00 — No credit cards

Prices subject to change

(213) 376-4105

N P.O. Box 2205
ACROWARE Redondo Beach, CA 90278

* Indicates Trademark ot non-related company
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And the purpose of this discussion? To show 
that the XL machines rea lly do have a lot of latent 
power. How do we make it un-latent? Well .. .. 

As I write this article, the number of com­
mercially available programs which allow you to 
take advantage of the extra 14K bytes of RAM on 
an XL machine is countable on the fingers of my 
left foot. Zero. By the time you read this, there 
will likely be products heading your way that will 
justify the purchase of an XL machine (or a 64K 
memory board, such as the one from Mosa ic Elec­
tronics, for your 800). 

Since I am obviously most familiar with DOS 
XL, let me explain a little of how it works. 

When DOS XL boots into an XL computer, it 
firs t establishes a se t of jump vectors for the vari­
ous interrupt routines. Why? Because any IRQ, 
NMI, or SYSTEM RESET will attempt to jump 
through the vectors which must (by 6502 CPU 
law) be located at addresses $FFFA through $FFFF. 
If we deselect the OS ROM bank in order to enable 
the RAM bank at the same addresses, the contents 
of these critica l addresses are unpredictable. We 
III list supply some valid routine addresses or the 
system will crash. 

DOS XL puts most of the DOS code in the 
RAM bank which is " under" the OS ROMs. It 
also leaves a piece of itself at the conventional 
DOS load address of $700 (an area of memory 
which is not bank se lectable) . Then, if there is a 
BASIC cartridge in the machine, it selects the OS 
ROM bank and jumps to BASIC 

So long as BASIC makes no calls on DOS, all 
is calm and expected. However, watch what hap­
pens when (for exa mple) we try to open a file 
from BASIC 

1. BASIC se ts up an 10CB with a pointer to 
the filename. Since the filename was specified 
by the user, the pointer will contain an ad­
dress somewhere between about $AOO and 
$9COO. BASIC makes a ca ll to $E456, the CIO 
entry point. 
2. CIO dete rmines that the device reques ted 
is actually the disk file manager and uses the 
" 0 :" device table to determine the address of 
the disk's open fi le routine. It passes control 
to that routine. 
3. Note that the "0:" device table and at least 
the first part of the file open routine must be 
in nonselectable RAM (that is, at or near $700). 
The file open rou tine is a big one, so it selects 
the DOS XL RAM (disabling the OS ROM) 
and jumps to the main part of the code. 
4. The main code is able to examine the 
fil ename since it is in nonselectable memory, 
so the file open is performed if possible. The 
main code exits back to the tail end of the 
OPEN code, near $700. 

5. This tail end then simply reselects the ROM 
bank and returns to where it was called (some­
where in CIO). 
6. When CIO is fini shed, it returns control to 
BASIC 
Wasn' t that fun? For even more fun , try to 

trace what happens if interrupts occur during any 
or all of the above steps. 

More Space 
But why do we go through all this? Because, even 
though Atari saw fit to include all this good mem­
ory bank selection capability, they provided no 
software to use it. So why not just forge t the bank 
select and pretend we are running on an Atari 800 
or 400? Because the net gain to you, the BASIC or 
ACTION! or Assembler or whatever user, is about 
5,000 bytes of user space. Your programs can be 
5K bytes bigger. Your spreadsheets can contain 
many more cells. You can edit more text. 

Of course, some programs (such as VisiCa1c) 
which do not use a sta ndard DOS o r which use a 
heavily protected disk (such as the Microsoft 
BASIC extensions) will not be able to take advan­
tage of the extra memory. But they, too, can use 
these techniques to extend their capabilities if the 
software companies producing them will decide 
that the XL machines are worth the little ex tra 
effort. © 

EPSON', NEC ' , PROWRITER', GEMINI', OKIDATA 92' 

NEW! 

ATARI* 
The only self·booting grarlx handler for dumps in horizontal formal 
- all mach. lang. - Lister inel. - al l modes - mixed modes -
change aspect ralios, etc. while running other programs - assem ed 
- basic or no cartridge - demos, uti lities, fonls. included - dump, 
create (orms, stationery, calendars. requires interface. '26.95 

II diikwiz-II 
Now for single/double densi ty. Repa ir. explore, aile r, dupl icate, 
map, speed check, bad sector (81 0), block move, trace, special print 
capabilities, disassembler, new speed, new ease, new functions, 
specia l printing function s, excellent repair tool w/ inslt. - even beller 
than before! The best repa ir/editor/duplicator at any price - still at 
the lowest price. ! li pdat~ avail. for il ~m.l 1I fee .! 528.95 

151 Cfa55 Poslage Paid 
Ca lifornia Residenls add 6%, Foreign Orders add $2.50 

C.O.D. add $2.00 - No credil cards 
Prices subject to change 

(213) 376-4105 

ALLEN P.o. Box 2205 
. MACROWARE Redondo Beach, CA 90278 

• Indicares Trademark 01 non-relared company 
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Computer Outlet
We offer the largest selection of software and hardware

for Apple, Atari, Commodore, IBM and Kaypro at

25 to 40% off retail

1095 East Twain, toVegas, NV 89109 • Mon.-fri. 8AM to 6PN, Sat 9AN to 5PM

Commodore 64

$219

Avalon Hill Game Company
B-1 Nuclear Bombar(C).

Midway Campaign (C)

NorthAtlantlc Convoy Raider(C)

Nukewar(C)

PlanetMlnersfC}

ComputerStocks4Bonds(C)

Andromeda Conquest (C)

Computer Football Strategy(C)

Teiengard(C) $16

Broderbund
David's MiOnlghi Magic $ 23

Choplif1er(CTl $ 34

Serpentine (CT). $ 27

Sea Fox (CT) J 27

Bank Street Writer S 45

Datamost
Roundabout $ 20

Mating Zone $ 20

Paint Wizard S 33

EPYX/Automated Simulations
Jump Man (D) $ 27

Human Engineered Software
(HES)

6602 Professional Dev. System (C) ... J 20

Retro Ball (CRT) % 27

Hesmon(CRT). .. .S 27

Turtle Graphics II (CRT) S 45

Heswrlter64(CRT) $ 35

Gridrunner(CRTl $ 23

Infocom
Zork I. IJ. Ill Ea.S 27

Deadline (D) $34

Starcross(D) ...$27
Witness . . .S 34

Sierra On-Line
Frogger(O) $ 25

Crossllre $ 15

Jaw Breaker . . .$ 20

Threshold (CRT) .. . ..$ 27

Sammy Light Fool (CRT) .. ... S 25

Sirlus Software
Blade of Blackpool (0) J 27

Type Attack (CRT) $ 27

Rep!on{D) .. .S 27

Critical Mass (D) ... ...S 27

Snake Byte(D) ...$23
Bandits . . .$ 27

Squish 'em (CRT) , ... $ 23

Final Orbit (CRT) (23

Spinnaker
Snooper Troops #1 (0)

Pacemaker (D)

Klndercomp(D)

Hey Diddle Diddle. .

In Search of the Mosi Amazing Thing

Fraction Fever (CRT) ..
Alphabet Zoo (CRT)

30

23

20

20

27

20

.. 20
Delta Drawing (CRT) $ 20

Synapse Software
Ft. Apocalypse (D)$ 23,(C)$ 23

Dre|bs <D}$ 23,(C)$ 23

Survivor (D)$ 23.(C)S 23
Prtaroah's Curse (D)$ 23,{C)$ 23

United Microwave
Industries

92E-302 Renaissance (C) $ 20
92E-331 MotorManta(C) $ 20

1525 Printer $229

1530 Datasette $ 64

1541 Disk Drive $249

1600 Modem $ 89

1701 Commodore Monitor $289

VIC 1311 Joystick $ 8

VIC 1312 Game Paddles $ 16

VIC 12103K Memory Expander . .

VIC 1H06K Memory Expander

VIC 1111 16K Memory Eipander

VIC 1011 RS 232 Terminal Interlace

VIC i2iiSuperExpander .,

S34 VT106A Recreation Pack $ 45

S52 VT107A Home Calculation Pack $ 45

$89 VIC 1600 Vlcmodem $ 89

$43 VM Programmer's Reference Guide . .J 14

159 Commodore Programmer's Ret. GuideS 18

Books
Kids and theVIC $ ia

Programmer'sReferenceGulde-VIC ..$ 14
Programmer's Reference Guide** ...$ 18

Reading & Language Arts
Super Hangman (C) j 14

Slmon(Hes3(C) $ 13

Concentration (C) $ 13
Home Babysitter $ 23

Word Search j 15

Facemaker 64-$ 23 VIC-J 27

Klndercomp/64 $ 20

Snooper Troops 1/64 $ 27

Mathematics
SkyMath(C) $ 12

SpaceDivision $ 12

BlngoSpeedMatrt(CT) .'...% 23
NumberCrunch(CT) $ 23

Educational
NumberChaser $ 17

Number Gulper $ 17

Music
Fun with Music

VIC Music Composer (CT).

HESSynthesound(CT) ...

Programming Techniques
Intro to Basic Prog, I ..,

lntrotoBasicProg.il..

Programmer'sAldCart,

Turtle Graphlcs/HessfCT)

22

22

22

29
Gorteck&TheMlcrochlp $ 23

Kids on Keys/B4 $ 23

Social Studies/Science
VisibleSolarSystem $ 23

Reagonomics(CT) $ 27

Commodore Software
Avenger $ 23

Super Allen $ 23

Jupl(er Lander $ 23

Draw Poker $ 23

Midnight Drive $ 23

Radar Rai Race j 23

Raid on Fort Knox $ 23

Sargon II Chess .. .$ 29

Cosmic Cruncher $ 23

G°r( $ 29
Omega Race % 2g

Sea Wolf , ."$ 23

Adventureland

PirateCove

Mission Impossible ,

TheCount

Voodoo Castle

ThaSkyisFalllng ...

Mole Attack

BlngoSpeedMath ..

Home Babysitter....

VisibleSolar System.

Personal Finance ...

.$ 29

$

I

29

29

29

29

23

23

23

23

23

29

Quick Brown Fox $ 56

Stocking Staffers
Koala Touch Tablet $ 69
Wico"BOSS" Joystick " "$ 15
Elephant Disks s/s $ 13
Flip 'n File Diskette Box $21

Super Holiday

Special

Commodore

VIC 20

Datasette Recorder

Gorteck and the

Microchips

$169
Avalon Hill

Tank Arcade $ 12

NukeWar S 12

Automated Simulations
Rescue at Rlgel(C) $ 20

Ricochet (C) $ 20

Sword of Fargoal $ 20

Temple of Apshal $ 27

Broderbund
MartianRaider . . .$15

Multisound Synthesizer $15

Shark Trap $15

Sky Blazer (CT) $27

Sea Fox (CT) $27

A.E.(CT) $27

Creative Software
Black Hole (CRT) $ 36

Trashman (CRT) $ 35

Astroblitz(CRT) $ 35

City Bomber & Minefield (CRT) $ 20
Apple Panic (CRT) $ 35

Serpentine (CRT) $ 36

Choplifter(CRT) $ 36

Terraguard (CRT) .. .$ 36

Household Finance $ 36

HES Software
HESMon(CT) j 29

HES Writer (CT) $ 29

Synthesound Music Synthesizer (CT) .$ 20

Turtle Graphics (CT) $ 27

VIC Forth (CT) $ 45

Victrek(C) $ 15

Predator (CT) 5 27

Sirlus
Type Attack $27

Snake Byte .... $27

Thorn EMI
River Rescue (CT) $ 27

Mutant Herd (CT) , $27

Tronix
Galactic Blitz (C) . . $17

Swarm (C) .... ...920

Sidewmder(C) $20

Gold Fever (CT) . $27

Deadly Skies(CT) . . ]\ $27

United Mlcroware
Spiders of Mars (CT) $ 34

Meteor Run (CT) $ 34

Amok (C)$ 15 (CT)$ 27
Alien BHtt (C)$ 17 (CT)$ 27

Skymath(C) $ ^2

Space Division (C) ' '$ 12
Super Hangman (C) ... $ 14

The Alien (C) $ 17
.3D Maze(C) ' '$ ,2
Kosmic Kamikaze (C).. $ 17

SubChase(C) J 15

Renaissance 5 20
Cloud Burst (CT) ..'....% 27
Satellites & Meteorites (CT) $ 34
Outworld(CT) j 34

Wordcraft $ 65

computer Outlet 
We offer the largest selection of software and hardware 

for Apple, A tari, Commodore, IBM and Kaypro at 
25 to 40% off retail 

1095 fast NV 89lO9 • Mon.-Fri. 8AIII to 6P111, Sal 9AIII to 5P111 

Commodore 64 
$219 

Avalon Hili Game Company 
6- 1 Nuclelr Bomber (C). . , $ 12 
MldwayCampalgn (C) .. . ... ....... . $ 12 
NonhAtlantlcCOnvoyRalder(C) ..... S 12 
NukewlrtCj ...... .. .... . ...... $ 12 
PI.netMrners(C} .. . . ..... S 12 
Compul"Slocks& Bonds(C) .... $ 15 
AndromecJaConquesl(C) ..... ...•.• $ 14 
CompurerFOOlbatlSl fategy(C) •••••• $ 12 
Telengald(e) . . . •. S16 

Broderbund 
David', Mldnlgflr Magic .. . .... $ 23 
ChOplllter (el) ................... S 34 
So/panllno (en ................... $ 27 
Sea Fox (CT) • . . •.• S 27 
Bank Street Wri ter . . . . . . . . . . . . . . S 45 

Datamost 
Roundabout .... . ...... . ......... $ 20 
Mallng Zone ..... ... .... . ... $ 20 
Paint Wizard .. . . .. S 33 

EPYXlAutomated Simulations 
JumpMan(O) ... ...... " ......... $ 27 

Human Engineered Software 
(HES) 

6502 Profess ional Dey. System Ie) . .. S 20 
Rello Ball (CRT) .. . . S 27 
Hesmon(CRT) . . ... $ 27 
TurlleOraphlcs ll (CRT) ... $ 45 
Heswrller!).4 (CRT) . . ........... $ 35 
Grld/unner (CAT) , _. . •. $ 23 

Zorkloll. 11I .. 
Deadline (0 ) • 
St.rcross (0) . 
Witness .•... 

Infocom 

Sierra On-Line 

. ea. S 27 
.. $ 34 
.. $ 27 
. S 34 

Frogger(D) . . $ 25 
CronUle ... . ....... ... .......... $ 15 
Jaw Breakel ." .. $ 20 
Threshold (CRT) ..... S 27 
Sammy light Foot (CAT) ........ S 25 

Sirius Software 
StaCIe 01 Blackpoole (0) .. . ......... S 21 
Type Att l ck (CAT) . .. $ 27 
Repton (0) . S 27 
Critical MusiC) . . .. $ 27 
Snake Byte (0) ..... S 23 
Sandlls . . . . . . . . . . . . .. . S 27 
Squish 'em (CRT) • • ••....••• $ 23 
Fln,' Orb!! (CAT) . . . . . . . . . . . . . . S 23 

Spinnaker 
SnooperTroops " ID) ...... . ...... s JO 
Facemaker (D) ....... .... .... .. ... S 23 
Klndercomp (0 ) . . . . . . . . . . . . . . . S 20 
HeyDlddleDlddle ................. S 20 
In Sea' ch 01 the Most Amazing Thing . S 27 
FracUon Fever (CRT) .............. S 20 
Alphabet Zoo (CRT) .. .. ....... .S 20 
Delta Drawing (CRT) . . .. S 20 

Synapse Software 
Ft,A.pocalypse ......... (O) S 23,(C) S 23 
Orelbs . . .. .... (0 ) $ 23, (C) S 23 
Survivor . . .. {OJ $ 23, (C) S 23 
Pharoah·sCu'se . . .. (D)S 23,tC) S 23 

United Microwave 
Industries 

92E-302 Rena issance (C) . " ...... S 20 
92E.J31 Motor Mania 1C) ... . S 20 

1525 Printer . .. 
15JO Datasette • 
1541 Disk Drive 
1600Modem •• 
1701 Commodore Monitor 
VIC IJ11 Joystick • •••• 
VIC IJ12 Game Paddles • 

.$229 

. $ 64 

.$249 

.$ 89 

.$289 
.$ 8 
.$ 16 

VIC 12103K Memory Expander 
VIC I I I08K Memory Expander 
VIC 111116K Memory Expander 
VIC 101 IRS 232 Terminal lntcrlace 
VIC 1211 Super Expandc' 

.... S34 
.S52 
.S89 
S43 
$59 

VT 10M Recreation Pack ... . .. . .... S 45 
VT 107A Home Calculation Pack .... . S 45 
VIC 1600vlcmodem .............. S 89 
VM Programmer's Reference Guldc .. S 14 
Commodore Programmer's ReI. Guide S 18 

t:ducationat 
Books 

Kids and the VIC ........ ......... . S 18 
Programmer'sRel.renceGuldft.VIC .. S 14 
Programmer'sRelerenceGuld&064 ... S 18 

Reading & Langusge Arts 
Super Hangman(C) . . $ 14 
Slmon/Hess (C) . . .. $ 13 
COncenttatlon (q............ .S 13 
Home Babysl tler . . . .... . ....... S 23 
Word Search . .. $ 15 
Facemaker ...... S4.s 23 VIC S 27 
Klndercomp164 ................... S 20 
SnooperTroopslt64 ..... . .. S 27 

Mathematic. 
Sky Malh(q ... . .. $ 12 
SpaceOlvlsjon ....... ... .$ 12 
BlngoSPeedMath (CT) . . ......... $ 23 
NumberCrunCh(CT). . .. $ 23 

Number Chaser . 
NumberGulper ..... 

Music 
Fun with Music .... 
VICMuslcComposer(CT) ... 
HESSynthesound(CT) . 

........ S 17 
..... . . S 17 

.. .... $ 27 
.. .. $ 42 

. . . S 49 

Programming Techniques 
Introto Baslc Ptog.1 ............•.. s 22 
IntrOlo BaslcProg. II .......•..•••.. s 22 
Programme,'sAldCart ........ ..... $ 22 
TunteGraphlcslHess (CT) ... ...•... s 29 
Gorteck5. The Microchip .......... . $ 23 
Kids on KeySl64 . . . • . ...•...... $ 23 

Social Studios/Science 
Visible Solar System . . . . . . . . . $ 23 
ReagonOmlcs(CT) .. ........ ..... . S 27 

Commodore So/bUare 
Avenger . . . . . . . . . ..... $ 23 
SuperAUen ..... .. .. . $ 23 
Jupl(er Lander .. . ...•........... $ 23 
OrawPoker .. ..•.... • •....... $ 23 
M ldnlghIOrlve ... . .... $ 23 
Radar Rat Race . . .......•....... $ 23 
RaldonFortKnox .. $ 23 
Sargon II Chess. . . . . . . $ 29 
COsmlc Cruncher .. . . . $ 23 
Gort . . $ 29 
Omega Race .. $ 29 
SeaWolI . ... .. $ 23 

Adventureland ..... . 
PlrateCove •..... . .... 
Mission Impossible .... 
The Count .... . 
VoodooCasUe .... . 
TheSky ls Falling .. . 
MoleAnack ......... . 
BlngoSpeedMath .... . 
Home Babysitter ..... . . 
Visible Solar System ... . 
Personal Finance •. 
Quick Srown Fox 

Stocking Stuffers 
Koala Touch Tablet ...... ... . . .. .. . ... . 
Wlco "BOSS" Joystick 
Elephant Disks sis . . . 
Flip 'n File Diskette Box ...... . 

.S '" 

.S '" 
.. $ 29 

.. ... $ 29 
.. .. $ 29 
. ... S 23 

. .... $ 23 
.. .. $ 23 

.., .. $ 23 

.. ... $ 23 

..... $ 29 
... $ 56 

.$ 69 

.$ 15 

.$ 18 

.$ 21 

Super lIoliday 
Special 

Commodore 
VIC 20 

Datasette Recorder 
Gorteck and the 

Microchips 
$169 

.Avalon Hili 
Tank Arcade . . . . ...... $ 12 
NukeWar .. . ... $ 12 

Automated Simulotions 
ResCue at Rigel (C) . S 20 
Ricochet (e) ..... S 20 
SwordolFargoal ........ .. $ 20 
TempleoIApshal ...... . .... $ 27 

Broderbund 
Mart ian Raidcr .... . . $15 
Muilisound Syntheslzcr ..... ... ... . . S15 
Shark Trap . . . .... $15 
Sky BlazeflCT) . . . $27 
Sea Fox (CT) . . .. ...... $27 
A.E. (CT) . . ............... $27 

Creative Software 
Black Hole (CRT) 
Treshman (CRT) .. 
Astroblitz (CRT) ............ . 
City Bomber 5. Mlnelleld (CRT) 
Apple Panic (CAT) . 
Serpentine (CRT) .... 
ChopUtter (CRT) .. 

... S 36 
.. .. $ 36 
...S 36 
... S 20 

.. ... $ 36 

. .... $ 36 
.. S 36 

... $ :!8 Terraguard (CAT) .. 
Household Finance ......... .,. $ 36 

HES Software 
HESMon(CT) ... . .. . .......... $ 29 
HESWrller(CT) ... . S 29 
Synlhesound Music Synthe91z8r(CT) . $ 20 
TurtleGraphlcs(CT) . . $ 27 
VIC Forth (CT) . . . S 45 
VIClrak(C) . $ 15 
Predator (CT) . . $ 27 

Type AnaCk . 
Snake Byte 

Sirius 
........... $27 

.............. $27 

Thorn EMI 
Alver Rescue (CT) . . . . . . . . . . . . . S 27 
Mulanl Herd(CT) ... ... ... . $ 27 

Tronlx 
Galact ic Slliz tC) . . ... S17 
Swa'm tC) . . . . . ........ $20 
SideWinder (C) . . . . . . . . . . . . . . $20 
Gold Fever (eT) . . .......... $27 
Deadly Skies (CT) . . . . . . . ... . S27 

United Mlcrowaro 
Spiders 01 Mars (CT) , . . . . . . ... $ 34 
Meteo, Run (CT) ...... $ 34 
Amok .... .(C) S 15 (CT) $ 27 
Allen Blitz . .. ........ (C) S 17 (CT) $ 27 
Skymalh(C) . . $ 12 
Space Division (C) . . ...... $ 12 
Super Hangman (C) . . $ 14 
The Alien (C) ............. $ 11 
JO Maze(C) ................. .. $ 12 
KosmlcKamlkazetC) .............. $ 17 
SubChase(C) . .$ 15 
Renaissance . . . . . . . . . . . . . . . . . .. S 20 
ClOud Bursl (CT) . . . . . . . . . . .... $ 27 
Satelli tes & Metaorlles(CT) ..... $ 34 
Outwortd (CT) . . . . . . . . . . . . $ 34 
Wordcralt ................. ... ... S 85 



600XL . . . CALL

800X1 . . . CALL

1400X1 . . CALL

1450XLD .CALL

Atari, Inc.

1010 Recorder S 75

1050 Disk Drive S359

1Q27Pfinter Call
1025 Prlnler W29

830 Modem $1*5

850 Interlace $179
Entertainer System $ 64

482 Educator S110

483 Programmer * 52

Communicator II 5209
Atari Accounting S169

CX4104 Mailing List $ 19
CXL 4007 Music Composer S 42

Programming 2 4 3 Ea. S 23
Convarsatlonal Languages Ea. $ 45

CX4018 Pilot $ 55

CX405 Pilot S 99
CXB126 Microsoft Basic II I 62

CXL4022 Pac-Man $ 33

CXL4020 Centipede $ 33

CXL4006 Super Breakout S 26

CXL4008 Space Invaders I 26

CXL4O09 Computer Chess $ 26

CXL4011 Star Raiders S 33

CXL4012MlssileCommand S 26

CXL4013 Asteroids $ 26

The Bookkeeper 1102

Home Filing Manager $ 38

Atari Speed Reading

Home Manager Kit

Family Finance

Time Wise

Galaxian

Defender

Paint

Qix.

Educational

57

55

38

23

33

33

% 33

.5 33

Dig Dug S 33
ETPhoneHome S 34

AtarlWrlter $ 75

Donkey Kong S 36

Donkey Kong Jr $ 38

Atari Logo I 79
Mickey in the Greal Outdoors/D $ 34

My First Alphabet/D $ 26

Peter Pan's Daring Escape $ 36

Business Sc Utilities
Vlslcalc S169

Computan's Financial Wizard $45

Color Accountant % 65

Data Perfect I 95

Letter Parted $105

Bank Street Writer S 45

TextWlzard $ 55

Word Wizard S 45

File Manager 800+ $65

Datasm 652.0 $ 59

K-Dos S 59
Lisp Interpreter $ 79

Basic Compile: S 55

Datallnk $ 27

Atari World S 39

ColorPrlnt $ 27

Graphics Generator S 17

Mlcropalnter S 23

Graphics Master S 17

P.M.P. Property Management $149

Pre-School
Sammy the Sea Serpent (C) S 13 (D) $ 19

Pre-School l.Q. Builder ...<C)$ 13(D)$ 24

My Flrsl Alphabet (D) $ 26
Allen Counter/Face Flasti{D,C) $ 26

HumptyDumptylJackiJill(C) S 25

Facemaker(D} $ 23
Juggles Rainbow (D, C) S 23

Juggles House $ 23
AlphabetZoo(CT) I 20

Music

Music Composer {CTl I A2
Jerry White Music Lessons (C) $ 20

Magic Melody Box $ I4

Social Studies and Geography
Globemaster(O) $ 27
States and Capitals (C) $12
European Countries and Capitals (C) .$ 12

Math
Monkey Up A Tree(D.C) S19
Video Main Flash CardsiD.C) $13

AlgicalciD.C) $19
Compumath-Fractions . . . (C|$23(D)S29
Compumalh-Decimals . . .(C)$23(O]S29
Goil Classic/Compubar (Angles). .(D.OS26
Cash Register .. . . .(C)$13[D)$19

Big Math Attack <C)S17(D)S22
Computation Concentration. (C)S13(D) $15

Reading and Language Arts
Wofdmaker (D. C) $ 19
Spelling Genie (D, C) $ 19

Compuread (C)$17(D)$ 23
LefsSpell(C) * 13
Oo-lt-Yoursel! Spelling (C) S 16
S.A-T. College Board Prep (C) $ 89
Vocabulary Builder (C)S13(O)$ 19

Hey Diddle Diddle (D) S 20
Snooper Troops 14 2 Ea. $ 30
Story Machine (D> $ 23
Crossword Magic |D) S 34

Delta Drawing (CT) $ 23

Speed Read + (D) $ *5
Spellicopter(D) $ 23
Sky-Wrlter/Pop'rSpell S 25

Programming Techniques
Pilot (Cons, of Educator).. (C) $ 59 (D) $ 99
Invitation lo Prog. #2 (C) S 22

Invitation to Prog. «(C) $ 22
Tricky Tutorials — Ed Software

TT#1 Display Lists (C.D) S 1?
TT#2 Horlz/Vert. Scrolling (C, D) $ 17

TT#3 Page Flipping (C.D} $ 17

TTfM Basics of Animation (CD) ...5 17
TT#5 Player Missile Graphics (C, D).$ 24

TT« Sound & Music (CD) $ 24

TT«7DlskUtllltles(D) $ 24
TT#8 Character Graphics I 19
TT#9GTIA S 19

TT#1O Sound Effects $ 19

PageB * 20
The Next Step $ 27

Modems
Hayes Smarimodem 300 Baud $209

Hayes Smarmodem 1200 $499

Signalman Modem II $ 79

Atari 630 Modem $155

Super Savers
Gorilla Banana Printer $209

Percom Printer Port Drive $495

Percom Double Density Drive $515

Rana 1000 Drive $299

AmdekCoiori $299

Koala Touch Tablet $ 69

Stocking Staffers
WICO "BOSS" Joystick $ 15.00

WICO Redball Joystick $ 24.00

Elephant Disks s/s $ 18.00

Verbatim Disks s/d $ 24.00
Disk Savers (Plastic Sleeves) Multi-Colored

1Doz $ 4.50
Disk Mailers $ 3.50
Flip 'n File Diskette Holder w/Lock

(holds 25) $ 18.50
Flip' n File Diskette Box (holds 50) $ 21.00

Library Carrying Case (holds 10) $ 2.50

new tiit List
InSearchof the Most Amazing Thing .$ 27

Witness $ M
Cosmic Balance II $ 27

Temple of Apshal $ 27

Raster Blaster $ 20
Deadline $ 3*
Richochet $ 15
WH& Princess $ 22
Ali Baba and the Forty Thieves $ 22

Canyon Climber $ 20

Crush. Crumbles Chomp $ 20

Zorkl.ll&lll Ea.$ 27

Frogger S 2J

Choplilter $ 23
Curse of Ha $15
Ulysses and the Golden Fleece. ...$ 23

Tigers m the Snow $ 27

David's Midnight Magic (D) -... I 23

SkyBlazer(D) $ 22

Serpentine(D) I 22

Sea Fox (D) $ 20

Sands of Egypt (D) $ 27

Pool 400 (CT) $ 27
Blue Max S 23
Wizard of Wor (0)$ 27(CT)S 30

Cyborg (D) '... .* 23

Gold Rush (0) S 23

Bandits (D) $ 23
Way Out (D} $ 27

FastEddy(CT) $ 24

Star League Baseball $ 22

The Cosmic Balance (D) S 2?

Chess (D) $ 45

Checker(D) S 34

Raptillian(D,C) $ 23
Submarine Commander (CT) $ 34

Jumbo Jet Pilot <CT) $ 34

Soccer(CT) $ 34

Starcross(D) S 27

Zaxxon(D.C) $ 27
Miner 2049er(CT) $ 34

Twerps (0) $ 23

Flip Out (0) $ 20

Star League Fooiball 5 22

Protectorll (DlS 23)CT)$ 29

Baseball (CT) „ $34

Preppieil(D.C) S 23

Arcade Machine (D) $39

Cap n'Cosmos (D) $ 29

Spy's Demise (D) $ 15

Repton(D) S 27

Critical Mass (D) $ 27

Millionaire (D) $55

PokerSam(D) S 17

Jump Man (D) $ 27

Hellfire Warrior (O.C) S 27

Planelfali $ 34

Adventure in Time (O) S 20

WavyNavy(D) $ 23

Apple Cider Spider $ 27

Pharoah's Curse (D,CT) $ 23

Sammy Lightfoot $ 25

Printers
Nec8023A $ 475

Epson FXBO $ 599
Epson FX100FT $ 769

OKIdata ML82A $ 399

Okidata ML83A $ 615

Okldata ML84P $ 979
Okidata92 S *69
Okldata93 $ 789
Cltoh 8510 Prowrlter $ 365

Mannesmann Tally MT160L $ 629

Qume Sprint II + 51*29
Gemini 10X S 299

Gemini 15 $ «9

Monitors
Leading Edge Gorilla Hi-Res 12" $ 85

USIAmber $149

Nee Green Screen $169

Amdek Color II $859

To Order Call Toll Free l~800~634~6766
Information & Inquiries 1-702-796-0296 We accept VISA and MasterCard
ORDERING INFORMATION AND TERMS: For fast Delivery send cashier checks, money orders or direct bank wire transfers. Personal and company checks allow 3 weeks to clear.

Charges lor COD orders are $3.00 minimum or 7% lor orders over S30O. School purchase orders welcomed. Prices reflect a cash discount only and are sub/ect lo change without

notice. Please enclose your phone number with any orders. SHIPPING: — Software: $3.00 minimum. SHIPPING — Hardware: (Please call) SHIPPING — Foreign Ordats: APO & FPO

orders: $10 minimum and 15% oi all orders over $100 Nevada residents add 5 3/4% sales tax. All goods are new and include factory warranty. Due to our low prices, all sales are final.

All returns must be accompanied by a return authorization number. Call 702-369-5523 to obtain one before returning goods for replacement.

••• CALL 
••• CALL 

• • CALL 
• CALL 

600XL 
BooXL 
1400XL 
1450XW 

Atari, Inc. 
1010 Recorder . . .. $ 75 
1050 Disk Orlv8 • • •. • $359 
1027Prlnlef . . ... Call 
1025 Printer . . . . SA29 
8JO Modem ,$1.5 
850 Interface .. . .$1'79 
Enler1alnarSyslem . . $ 54 
482 Educalor . . S11 0 
483 Programmer . . . .. . $ 52 
Communicator II . . $209 
AlarlAccounl lng . . . ... . $169 
CX4104MaUlngLisl .$ 19 
CXL.4007MuslcComposllf . . .. S .2 
Programming 2 & 3 . . .... Ea. S 23 
Conversational Languages ... .. . Ea. S .5 
CX4018 Piiol ... . $ 55 
CX405 Pilot . . .. S 99 
CXBI26 Mlerosol, Basic II . . . $ 62 
CXL4022 Pac·Man ....... $ 33 
CXL4020 Centipede . . . S 33 
CXl4006 Super Breakout . . . . S 26 
CXL4008 Space Invaders . . . . $ 26 
CXL4009 Computer Chess .. .$ 26 
CXL4011 St., Raiders .. S 33 
CXL4012 Missile Command ......... $ 26 
CXL4013Asterolds . . $ 26 
ThaBookkeeper . . S102 
Home Filing Managef . .... S 38 
Alart Speed Reading ....... S 57 
HomeManagerKJt ... . . .. $ 55 
Family Finance .... . . .$ 38 
Time Wise . . $ 23 
Gala)[lan . . ..... $ 33 
Defender . . $ 33 
Paint .. . ..... $ 33 
0 1)[. ... $ 33 
Dig Dug . . . .. . $ 33 
E T Phone Home . . .. $ 34 
Atarl Wrller . . .... $ 75 
Donkey Kong . . . $ 36 
Donkey Kong Jr. .. .$ 38 
Alarl Logo . ..$ 79 
Mickey In IhaGreal OutdoorsiO . $ 34 
My Flrsl AlphabellO . . . . $ 25 
Peler Pan's Oaring Escepe ... . $ 36 

BusinR..ss it Utilities 
VI,icalc . . ........ $169 
Compulat l's Financial Wizard . . .... $ .5 
Color Accountant . . ........... $ 65 
Data Pertect ... $ 95 
Leiter Pertect .... $ tOS 
Bank Slreel Wrller . $ .5 
Te)[1 Wizard . ..$ 55 
Word Wizard . . . . . . . $ .5 
File Manager 800 + . $ 65 
Oat8sm 652.0 .................. . $ 59 
K·Dos ........ ... . $ 59 
l isp Interpreter . . . .. $ 79 
8aslc Compiler . . . $ 55 
OataUnk . . .. .... $ 27 
Atarl World . . ....... $ 39 
Color Pllnt . . ........... $ 27 
GraphIcs Generatol .$ 17 
Mlcropalnter ... $ 23 
Graphics Masler .. . . . . .. . . . .. . $ 17 
P.M.P. Property Management ... ... . $U9 

Modems 
Hayes Smartmodem 300 Baud ...... $209 
Hayes Smarmodem 1200 ........... $499 
Slgn,lman Modem II . $ 79 
Atarl830 Modem .. . ... $1 55 

fducational 
Pr. School 

Sammy the Sea Serpent (C) $ 13 (0) $ 19 
Pre-5chooll .Q. Builder ... (C) $ 13 (0)$ 2" 
My Flrsl Alphebet (0) . . . $ 25 
Alien Counter/Face Flash (0 , C) .$ 26 
Humpty Dumpty/Jack & Jill (C) . . . . $ 25 
Facemaker (D) . . . $ 23 
JugglesRalnbow (D,C) . .$ 23 
Juggles House . .$ 23 
Alphabet Zoo (CT) . . ..$ 20 

Music 
Music Composer (CT) . . . . . . .... $ . 2 
Jerry While MusiC lessons (C) .... $ 20 
Magic Melody 80)[ .$ 14 

Social Studies and Gaography 
GlobemaSler (D) . . ... $ 27 
States and Capllats (C) . .. $ 12 
European Countries and Capitals (C) . $ 12 

Math 
MonkeyUp A Tree{D.C) ..... . .... $19 
Video Math Flash CardS(D,C) . $1 3 
AlgicalqD.C)..... ..... . $19 
Compumam.Flact lons .. (C}S23(D}S29 
Compumatl"l·Declmals (C}S23(D}S29 
Goll ClassiciCompubar (Angles) ... (0 ,C}S26 
Casl"l Register .. ... . ... (C)$ I 3(D)$19 
Big Math Al tack .......... (C)$ 17(0)$22 
Computation Concentration . (C) $13 (D) $15 

Reading and Language Arts 
Wordmaker (O, C) .. . .. .. .. .. .... . . $ 19 
Spell ing Genie (0 , C). . . . ..$ 19 

Compurud .... . .. . (C) $17 (0) $ 23 
Let's Spell (C) .... $ 13 
[)o.lt ·Yourseli Spell ing (e) . . .. . .... . $ 16 
S.A.T. Colleoe Board Prep (C) . . . ... $ 89 
Vocabulary Builder . . . .tC) $13 (0)$ 19 
Hey Diddle Diddle (D) . . .. $ 20 
Snooper Troops 1 & 2 . . .. . Ea. $ 30 
Story Machine (D) . . . $ 23 
Crossword Magic (0 ) .. • . $ 34 
DeUeOrawlng(CT) . . . .. . $ 23 
Speed Read + (D) .... . $ "5 
SpellIcopler (D) . . .. .. $ 23 
Sky.Wrller/Pop'r Spell . $ 25 

Programming Techniques 
Pilot ICons. 01 Educator) .. (C) $ 59(D)$ 99 
Invitation 10 Prog. t2 (C) . . $ 22 
Invitation to Prog. "3 (C) . • • • . . . $ 22 
Tr icky Tutorials - Ed Sollware 

TT., Dllplay LlIIS (C, 0 ) .. . . $ 17 
TT"2 HorlzNert. Scrolllng (C, D) .. . $ 17 
TTIt3 Page Flipping (C, 0). . .. $ 17 
TT ... Beslcs of Animation tC, 0 ) . . . $ 17 
TTtS Player Missile Graphlcs(C. 0). $ 2" 
TTi1I6 Sound & Music (C,O) . ~ .. . ... $ 2. 
TT'7 Disk Util ities (D) .... .. .$ 24 
TT.t8 Character Grapl"llcs . . .. $ 19 
TTI9GTIA . . $ 19 
TTII, O Sound Ellects .. .$ 19 

Page 6 .. $ 20 
The Ne)[1 Slep . . . $ 27 

Gorilla Bana~'9!!~. ~~ . . .$209 
. $495 
.$515 
. $299 

Percom Printer Port Drive .... 
Percom Double Density Drive. 
Rana 1000 Drive .... . 
Amdek Color I . . . . . . 
Koala Touch Tablet . . 

. . $299 

. . $ 69 

stocking Stuffers 
WICO "BOSS" Joystick .. $ 15.00 
WICO Redball Joystick .. $ 24.00 
Elephant Disks sIs . . . . . . . . . . . .... . ... $ 18.00 
Verbatim Disks sid . .......... . . . .. . . . . . $ 24.00 
Disk Savers (Plastic Sleeves) Multl·Colored 

10= ............ . .. . . . .... . $ 4.SO 
3.SO Disk Mailers . . . . . . . . . . . . . . . . . . . . $ 

Flip 'n File Diskette Holder w/Lock 
(holds 25) . . . . . .. . .. ........ . 

Flip 'n File Diskette Box (holds SO) 
Library Carrying Case (holds 10) . . 

.. $ 18.SO 

. . $ 21.00 

.. $ 2.SO 

/Yew nit List 
In $earch ollhe Mati Amazing Thing . $ 27 
Witness . . ,........ . . . . , ... $ 34 
CosmIc Balance It ••• • . • $ 27 
Temple oI Apll"lal ... . . $ 27 
RaSler BlaSler . . . . . $ 20 
Deadline . . . $ 34 
Rlchocl"lel .... . .. $ 15 
Wlz & Princess . $ 22 
All Baba and the Forty Thlevas .. , ... $ 22 
Canyon Cli mber .............. $ 20 
Crush. Crumble & Chomp . ... $ 20 
Zork I, It & lit . . . . Ea.$ 27 

Frogger . . . . . $ 2J 
Chopillter . . $ 23 
CurseolRa . .. $ 15 
Ulysses and the Golden Fleece . . $ 23 
Tioers In t l"le Snow . . . . ... . $ 27 
David 's Midnight Magic (D) .. . ... . $ 23 
Sky Blazer (D) .. . . . $ 22 
Serpentine (0) . . . . . .. $ 22 
Sea Fo)[ (0 ) . . . $ 20 
Sands 01 Egypl (D) .. S 27 
Pool4QO (CT) . . $ 27 
Blue Max. .. . ..$ 23 
Wizard 01 War .. tD)$ 27 (CT)$ 30 
Cyborg (D) • . • : .•• $ 23 
Gold RUSh (D) . . . . . . . . . . . . $ 23 
Bandits (0 ) •••• . • $ 23 
Way Out (D) . . .•.• $ 27 
Fast Eddy (CT) .. $ 24 
Star League Baseball . . . $ 22 
TI"I8 Cosmic Balance (D) . . ..... $ 27 
Chess (0) . . . . $ _5 
Checker (D) . . . . . ..... $ 34 
Raptill lan (D,Cj .......... .$ 23 
SubmarineCommander(CT) . .. $ 34 
JumboJet Pilot (CT) . .. $ 34 
Soccer (CT) . . . . . . $ 34 
Stareross (0 ) . . . . . . ... $ 27 
Zauon(D.C) ... $ 27 
Miner 2OAger (CT) ........ $ 34 
Twerps (0) . . . . .. " " '. " '. " '. " ' .•. , Ss '20' 
Flip Out (0) •. 
Star league Foolball .. $ 22 
Protector II ............ (D}S 231CT)$ 29 
Baseball (CT) .. .. $ 34 
PreppIe It (D,C) . . ..... .. .. ..... $ 23 
Arcade Machine (D) •.•.• ...• $ 39 
Cap n' Cosmos (0) . . $ ·29 
Spy's DemIse (D) . . . $ 15 
Repton IDj ....................... $ 27 
Cri tical Mus (D) . . ... $ 27 
Mill ionaire (D) , . . . . . $ 55 
Poker Sam (0) . . .. . $ 17 
Jump Man (D) . . ..... $ 27 
Hell1ire WarrIor (D,C) ... $ 27 
Planellall . . . . . $ 34 

Adventure in Time (D) . 
WaV¥ Navy (0 ) .... 
Apple Cider Spider .. 
Pharoah's Curse (D,CT) . 
Sammy Llghtfool ... 

. . . $ 20 
.. $ 23 
.$ 27 

.. $ 23 
. $ 25 

Nec8023A .. . .......... . .... $ 475 
Epson FX80 , , . . . . . $ 599 
Epson FX100FT .. . .. , ......... S 769 
Okldata ML82A . . . . . . $ 399 
Okldata ML83A .. .$ 615 
Okldata ML84P . . . . . . $ 979 
Okldata92 . . .... . . .. .. $ "69 
Okldala 93 . . . . $ 789 
Clloh 8510 Prowrller .. . .. . .. . $ 365 
Mannesmann Tally MTl50L . . .. $ 629 
Cuma Sprint II + . . $U29 
GemIni lOX .. $ 299 
Gemini 15 ... . .. $ 439 

Monitors 
leading EdgeGorllla HI·Ru 12" .$ 85 
USI Amber . . $149 
NecGraenScreen .. ... .... . .$169 
AmdakColorU ................... $659 

To Order Call Toll free 1--800--634--6766 
Information & Inquiries 1-702-796-0296 We accept VISA and PJasterCard 
ORDERING INFORMATION AND TERMS: For Fasl Delivery send cashier checlls . money orders ordlrecl bank wire Iranslers. Personal and company checlls allow3 waeks to c/esr. 
Chsrges for C.O.D. orders are $3.00 minimum or 1% l or orders over S300. School purchase orders welcomed. Prices t el/ecl a cash discount only and are subJect to change without 
notice. Please enclose your phone number wi lh any orders. SHIPPING: - So/lwa rl : S3.00 minimum. SHtPPING - Hsrdw"a: (Please call) SHIPPING - Foreign Orders: APO &. FPO 
orders:'SIOminimum and 15 % of aI/orders over SIOO. Nevada residen lsadd 531" % sales /alC. All goods are new and include lac /ory warranty. Due 10 our low prices, all ules are finsl. 
AI/ returns mus/ be sccompanied by a relurn authorization number. Call 702·369·5523 10 obla ln one before return ing goods lor replacement. 



Bitmap Graphics

On The 64

Michael Tinglof

High-resolution graphics are achieved by bitnmpping.

Here's a tutorial and an explanation of what happens

in the 64's memory as you bitmap. Also included is

a sample program which illustrates the techniques

discussed.

High-resolution images of 320 by 200 point (called

pixel) resolution are possible on the 64. To create

these images, the 64's VIC-II video chip uses a

technique called bitmapping. Simply defined,

this means that every bit in a selected area of mem

ory represents one pixel (the smallest point of

light) on the high-resolution screen. Thus, by

setting or clearing appropriate bits, a picture can

be formed.

You might ask "Why use bitmapped graphics

when sprites are available and far more convenient

to use?" The answer is simple: Each graphics mode

has its own purpose. Several of the main reasons

for using bitmapped graphics are to create graphs

of formulas or statistics, to create high-resolution

color pictures, and to create a detailed background

for use with sprites, such as for a game.

Binary Operations

Before the bitmapped mode can be used effec

tively, it is important to have a basic understanding

of binary arithmetic (see the section "Binary And

Bitmapping" accompanying this article) and the

logical AND and OR commands. Basically, they

are used to selectively set and clear one or more

bits in a byte. AND and OR cause a bit-by-bit

comparison of two bytes to produce a third byte.

In the case of AND, if both bits are on (1), the

resulting bit is on; and in the case of OR, if either

bit, or both, is on, the resulting bit, likewise, is

on. For example:

274 COMPUTE! December 1983

AND

10101011

11011011 OR

00110001

10101010

= 10001011 = 10111011

The bits in a byte are usually numbered as

follows:

76543210

AND is used to selectively clear bits, and OR is

used to set bits. For example:

Given: 10100101, clear bit 5. To do this, define

a byte with bit 5 set (0010000), then take the inverse

(properly termed "complement") of the byte by

changing all l's to 0's and vice versa. Finally, AND

the calculated byte with the given byte:

10100101 (given)

AND 11011111 (calculated)

10000101

Given: 10011010, set bit 6. To do this, define

a byte with bit 6 set. Then OR this byte with the

given byte:

10011010 (given)

OR 01000000 (calculated)

11011010

Remember that when BASIC is used, all binary

bytes must be converted to decimal first. BASIC'S

AND or OR instructions will then work as de

scribed above.

Setting Up The VIC-II Chip

With an understanding of ANDs and ORs, a high-

resolution picture can be created. The first step is

to select an area of memory 8,000 bytes in length

for the bitmap.

The VIC-II chip accesses only one 16K block

of memory at a time. Upon power-up, the VIC-II

sees the first 16K from locations 0 to 16383. All

video operations, including those for screen mem-
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In the case of AND, if both bits are on (1), the 
resulting bit is on; and iIi the case of OR, if either 
bit, or both, is on, the resulting bit, likewise, is 
on. For example: 
27,d COMPUTEI Decembef 1983 

10101011 
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; 10001011 

00110001 
OR 10101010 

; 10111011 
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fo ll ows: 

765432 1 0 

AND is used to selectively clea r bits, and OR is 
used to set bits. For example: 

Given: 10100101, clear bit 5. To do this, define 
a byte with bit 5 set (0010000), then take the inverse 
(properly termed "complement") of the byte by 
changing aliI 's to O's and vice versa. Finally, AND 
the ca lcula ted byte with the given byte: 

10100101 (given) 
AND 11011111 (ca lculated) 
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Remember that when BASIC is used, all binary 
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AND or OR instructions will then work as de­
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SeHing Up The VIC-II Chip 
With an understanding of ANDs and O Rs, a high­
resolution picture can be created . The first s tep is 
to select an area of memory 8,000 bytes in length 
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The VIC-Il chip accesses only one 16K block 
of memory at a time. Upon power-up, the VIC-[[ 
sees the first 16K from locations 0 to 16383. All 
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The Most Practical Software

— Now Has Graphics

The Graphics Assistant, the latest addition to the ASSISTANT SERIES, lets
you and your 64 produce charts and graphs in three formats. You can
display them on screen or print them out. On screen display is 30 columns

by 14 rows — about 60% of the screen: Print-out can be two sizes: a
compact,4" x 4" or a full page, 7" x 9", display.

Bar chart format accepts up to 30 bars per chart; line chart allows 200
points per chart; pie chart can be sliced as thin as you desire. Vertical and
horizontal labels are clearly displayed. On the pie chart a label with
pointer is displayed outside the graph and indicates percentage or raw

numeric data, i.e. Rainbow (73) or Graphics (141). You can assign range,

limits, and values to create charts. Most importantly, however, you can
retrieve data from files created by the Spreadsheet Assistant.

The ASSISTANT SERIES is now better than ever! You can now attach
graphs to documents created by the Writer's Assistant. And produce
comparison charts from data that has been calculated and replicated on
the Spreadsheet Assistant.

The Graphics Assistant $79.95
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Commodore - 64
PROFESSIONAL BUSINESS PROGRAMS

INTRODUCTORY OFFER 1/2 PRICE!

• 15 DAY FREE TRIAL!

• LIFETIME GUARANTEE!

FILE GUARD <™>

List

$119.00

$119.00

$119.00

$119.00

$119.00

$119.00

Vi Price

$59.00

$59.00

$59.00

$59.00

$59.00

$59.00

PROFESSIONAL BUSINESS PROGRAMS! (Disk)
You take no risk! We are so sure these professional business programs will meet and exceed your

highest expectations, we are willing to allow you to try these programs at our expense! These are

designed and produced by Southern Solutions who produces professional business programs for

Commodores most expensive computers. These business program will convert your Commodore 64

into a Professional Business Machine!!!

INTRODUCTORY OFFER! (Expires 12-25-83)

• General Ledger & Cash Flow

• Accounts Payable Plus Check Writing

• Accounts Receivable

• Payroll

• Inventory

• DataBase Manager

15 DAY FREE TRIAL!
We give you 15 days at your business for you to try out these programs! Should they not meet your re

quirements just send them back prepaid and we'll refund your purchase price!

LIFETIME GUARANTEE!
If a program fails due to faulty workmanship or material anytime you personally own and use the pro

gram we will replace it at no charge!

FILE GUARD™
Prevents loss of data and confidential files due to power failure — a Southern Solutions exclusive!

PLUS: THESE PROFESSIONAL BUSINESS PROGRAMS ■
• Script 64 • No. 1 Executive Word Processor ■ Disk List $99 ■ Sale $59

• Complete Data Base • Tape-Disk List $89 • Sale $59

• Electronic Spread Sheet (like Visicalc) ■ Tape-Disk List $39 - Sale $59

• LOWEST PRICES- 15 DAY FREE TRIAL* 90 DAY FREE REPLACEMENT WARRANTY

• BEST SERVICE IN U.S.A.-ONE DAY EXPRESS MAIL-OVER 500 PROGRAMS- FREE CATALOGS

Add $300 lor cosiage Add 56 00 lot CANADA PUERTO RICO HAWAII •

orders WE DO NOT EXPORT TO OTHER COUNTRIES |

Enclose Casters Check. Money Order or Personal Chech anow u |
days for delivery. 2 lo 7 days lor phone orders. 1 day express mail' I

Canada orders must be in u S dollars We accept Visa and Master ;
Card We ship CO D !

": i!ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010

Phone 312/382-5244 to order

Commodore · 64 
PROFESSIONAL BUSINESS PROGRAMS 

• INTRODUCTORY OFFER Y2 PRICE! 

• 15 DAY FREE TRIAL! 

• LIFETIME GUARANTEE! 

• FILE GUARD (TM) 

PROFESSIONAL BUSINESS PROGRAMS! (Disk) 
You take no risk! We are so sure these professional business programs will meet and exceed your 
highesr expectations. we are willing to allow you to try these programs at our expense! These are 
designed and produced by Southern Solutions who produces professional business programs for 
Commodores most expensive computers . These business program will convert your Commodore 64 
into a Professional Business Machine'li 

INTRODUCTORY OFFER! (Expires 12-25-83) 

• General Ledger & Cash Flow 
• Accounts Payable Plus Check Writing 
• Accounts Receivable 
• Payroll 
• Inventory 
• Data 'Base Manager 

15 DAY FREE TRIAL! 

List 
$119.00 
$1 19.00 
$119.00 
$119.00 
$119.00 
$119.00 

V2 Price 
$59.00 
$59.00 
$59.00 
$59.00 
$59.00 
$59.00 

We give you 15 days at your business for you to try out these programs! Should they not meet your re­
quirements just send them back prepaid and we 'll refund your purchase price! 

LIFETIME GUARANTEE! 
If a program fa ils due to faulty workmanship or material anytime you personally own and use the pro· 
gram we will replace it at no charge! 

FILE GUARD (TM) 

Prevents loss of data and con fident'ia l files due to power failure - a Southern Solutions exc lusive ! 

PLUS: THESE PROFESSIONAL BUSINESS PROGRAMS -
• Script 64 - No_ 1 Executive Word Processor - Disk List $99 - Sale $59 
• Complete Data Base - Tape-Disk List $89 - Sale $59 
• Electronic Spread Sheet (like Visicalc) - Tape-Disk List $89 - Sale $59 

• LOWEST PRICES· 15 DAY FREE TRIAL. 90 DAY FREE REPLACEMENT WARRANTY 

• BEST SERVICE IN U.S.A . • ONE DAY EXPRESS MAIL. OVER 500 PROGRAMS· FREE CATALOGS 

-----------------------------I Aoa SJ 00 lor pos tage Ace S6 00 lor CANADA PUERTO RICO HAWAII • 
I araefS WE DO NOT EXPORT TO OTHER COUNTRIES t 
I Enclose Cashiers Cf'leck Money d,oer or Personal CneCk Allow 1 G • 
I days for aellvery. 2 10 7 daVs lor Df'lone orders I Clay e"pfess m all I I 
I Canada ord ers mus t be In US oallars We accept Visa ana Master · I 
!.. ~a~_ "1e..;h.!f.£.2;~ __________________ -! 

PROTECTO 
ENTER PRIZ E S ..... 'cO"Ou' CuSTO " ERS> 

BOX 550 . BARRINGTON . ILLINOIS 60010 
Phone 3121382·5244 to order 



Commodore - 64

SCRIPT-64 EXECUTIVE WORD PROCESSOR W& Columns in Color)

40 or 80 columns in color or black and white; turns your computer into a Business Machine"

Rated best by COMMODORE. This is the finest word processor available Features include line and paragraph insertion/deletion, in

dentation, right and left justification, titles, page numbering, characters per inch, etc All features are easy to use and understand

With tabs, etc. SCRIPT-64 even includes a 250 word dictionary/spelling checker to make sure your spelling is correct The dictionary is

user customizable to any technical words you may use Furthermore, all paragraphs can be printed m writing and everyday letters a

snap. To top things off, there is a 100 page manual and help screens to make learning how to use SCRIPT-64 a snap This word proc

essor is so complete we cant think of anything it doesn't have When combined with the complete database you have a powerful

mailmerge and label program that lets you customize any mailing list with personalized letters List S99 95 Sale $79.00. "Coupon Price

$59.00. (Disk only.)

SCRIPT-64 20.000 WORD DICTIONARY
Allows you to check spelling on 20.000 most often mispelled words1 List $29 95 Sale $19.95. (Disk only

SCRIPT-64 DATABASE
I This is a user friendly database that makes any information easy to store and retrieve. The user defines the fields and then can add.

I change, delete and search for any category he wants When combined with the SCRIPT-64 Executive Word Processor you can search

out any category (zip codes, hair color, etc) and print super personalized letters List $89 00 Sale W9.00. "Coupon Price $46.00 (Disk

only.)

'WRITE NOW" WORD PROCESSOR
Finally, a word processor that is easy to use and easy to learn This cartridge system has an the features of professional systems at

I only a fraction of the cost. Some features include margin setting, word wrap, search and replace, centering, page numbering, user

defined characters, plus ascu code set that allows you to use all the features of your printer -List $49 94 Sale W4.95. "Coupon $39 95

.(Cartridge).

'WRITE NOW" MAILING LIST
600 names, addresses, etc. can be sorted and formulated in any order and by any category (zip code. name, etc

"write now" word processor Fantastic speed List $34 95 Sale $24.95. 'Coupon $14 95 (Disk only.)

for merging into the

TOTALWORD PROCESSOR PLUS 5.2
This top quality word processor was specially designed for PROTECTO ENTERPRIZES Features include line and paragraph insert and

delete, right and left justification, multiple copies, and line spacing Extra functions include mailmerge. embedded footnotes, extra

user defined character sets, plus a complete label program List $69 90 Sale $56.00. "Coupon $37 00 Tape. $42.00 Disk.

TOTAL TEXTWORD PROCESSOR 2.6
I This is a complete word processor program which allows you to create and format professional looking documents Features include,

page numbering, margin control, full screen editing and footnotes Tape — List $44 95 Sale $39.00. "Coupon $26 00 Disk — List

$49.95 Sale $42.00. ■Coupon$29.00.

QUICK BROWN FOX WORD PROCESSOR
Nationally advertised all purpose word processor that uses menu control to let you manipulate your text includes the features most

often asked for including right and left justification, wordwrap, and more List $69 00 Sale $59.00- "Coupon $40 00 (Cartridge)

• LOWEST PRICES* 15 DAY FREE TRIAL- 90 DAY FREE REPLACEMENT WARRANTY

• BEST SERVICE IN U.S.A. • ONE DAY EXPRESS MAIL • OVER 500 PROGRAMS • FREE CATALOGS

WE SHIP C.O.D. HONOR VISA AND MASTER CHARGE

ADD $3.00 SHIPPING FOR C.O.D. ADD $2.00 MORE

SPECIAL SERVICES:

One Day — Express Mail add $10.00

WE LOVE OUR CUSTOMERS]ENTERPRIZES
BOX 550. BARRINGTON, ILLINOIS 60010

Phone 312/382-5244 to ordtr

Commodore · 64 

SCRIPT-64 EXECUTIVE WORD PROCESSOR 
400r 80 columns In color or black and while, lurns yo ur Campuler InlO a BuSiness Machine ' 
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ory and sprite definitions, access the memory in

this area. There is no room in this block for an 8K

bitmap, however, without conflicting with BASIC.

The best solution is to select a different 16K block.

(Bits 1 and 0 of address 56576 control where the

block is placed in memory.) The combinations of

these two bits and the range of addresses they

represent are as follows:

decimal

0

1

2

3

binary

00

01

10

11

address

49152-65535

32768-49151

16384-32767

0-16383

Note that each block starts at an even 16K bound

ary. To select a memory block for the VIC-II chip,

use the following command:

POKE 56576, Y

where Y is one of the decimal values from the

above table. The best block to choose when using

a bitmap and BASIC is number 2:

POKE 56576, 2

Within this block, two more areas must be

selected; one for the 8K bitmap and one for the

1K screen memory. Address 53272 is used to

control these two memory regions. One bit in this

byte controls which 8K section in the 16K block is

used for the bitmap; four bits control which 1024-

byte area is used as the screen memory; and three

bits are not used. The bits are arranged in address

53272 as follows:

7 6 5 4

screen memory

3

bit

map

2 10

XXX

not used

I he areas selected must fall on even boundaries

that is, their starting address must be a multiple

of their size. For example, if the 16K block selected

is from 0 to 16383, the screen memory can fall on

0, 1024, 2048, 4096, and so on. The following table

can be used to determine which block should be

used for screen memory or the bitmap:

Base plus screen memory block bitmap block

00

1024

2048

3072

4096

5120

6144

7168

8192

9216

10240

11264

12288

13312

14336

15360

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

where Base is the first address in the selected 16K

block. To set 53272, use the following formula:

POKE 53272, screen memory block * 16 + bitmap

block* 8

If you are using the bitmap and BASIC at the same

time, use the following POKE:

POKE 53272,120

This sets the screen memory block to seven, and

the bitmap block to eight. For the 16K block

suggested for use with BASIC, this means that

screen memory starts at 23552 and the bitmap

starts at 24576.

Once the memory pointers have been set,

the VIC-II chip must be told to display the bitmap

on the screen. Bit 5 of 53265 turns on the bitmap

mode, that is, displays bitmap memory. To set

this bit, use the following POKE command:

POKE 53265, PEEK<53265) OR 2t5

Drawing The Picture

A high-resolution picture can now be created —

all you have to do is set and/or clear the appropri

ate bits in bitmap memory. The problem is deter

mining which bit controls which pixel. This re

quires an understanding of how the VIC-II chip

draws the bitmap on the screen.

The bitmap memory is constructed similar to

screen memory in text mode — it is broken into

1000 areas, each eight bytes in size, which we'll

call cells.

These cells are arranged contiguously in mem

ory — cell 1 follows cell 0, cell 2 follows cell 1, and

so on. They are arranged in the bitmap in an order

similar to that of screen memory in the text mode,

40 cells per row, 25 rows. The whole process, as

described so far, can be illustrated as follows:

Bitmap Screen Display

Each cell controls an area of 64 pixels arranged

in an 8 by 8 matrix. The first byte in the cell controls

the top row of pixels in that matrix, the second

byte controls the row beneath, and so on down.

The eight bits in each byte control one pixel

in that row — the highest valued bit controls the

leftmost pixel and so on through the lowest valued

bit, which controls the rightmost pixel. Graphi

cally, the process works as follows:
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... 
ory and sprite definitions, access the memory in 
this area. There is no room in this block for an 8K 
bitmap, however, without conflkting with BASIC. 
The best solution is to select a different 16K block. 
(Bits 1 and 0 of address 56576 control w here the 
block is placed in memory. ) The combinations of 
these two bits and the range of addresses they 
represent are as follows: 

decimal binary address 
o 00 49152-65535 
1 01 32768-49151 
2 10 16384-32767 
3 11 0-16383 

Note that each block sta rts at an even 16K bound­
ary. To select a memory block for the VIC-II chip, 
use the following command: 

POKE 56576, Y 

w here Y is one of the decimal va lues from the 
above table. The best block to choose w hen using 
a bitmap and BASIC is number 2: 

POKE 56576, 2 

Within this block, two more areas must be 
,elected: one for the 8K bitmap and one for the 
I K screen memory. Address 53272 is used to 
con trol these two memory regio ns. O ne bit in this 
byte controls w hich 8K section in the 16K block is 
used for the bitmap; four bits control which 1024-
byte area is used as the screen memory; and three 
bits are not used . The bits are arranged in address 
53272 as follows: 

7 6 5 4 3 2 1 0 
screen memory bit- x x x 

map not u sed 

-I he areas selected mus t fall on even boundaries 
- that is, their starting address must be a multiple 
of their size. For exa mple, if the 16K block selected 
is from 0 to 16383, the screen memory can fall on 
0, 1024, 2048,4096, and so on. The following table 
can be used to determine which block should be 
used for screen memory or the bitmap: 

Baseplus 
0 

1024 
2048 
3072 
4096 
5120 
6144 
7168 
8192 
9216 
10240 
11264 
12288 
13312 
14336 
15360 
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screen memory block 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
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bitmap block 
o 

1 

where Base is the first address in the selected 16K 
block. To set 53272, use the following formula: 

POKE 53272, screen memory block "" 16 + bitmap 
block · 8 

If you are using the bitmap and BASIC at the sa me 
time, use the following POKE: 

POKE 53272,120 

Th is se ts the screen memory block to seven, and 
the bitmap block to eight. For the 16K block 
suggested for use with BASIC, this mea ns tha t 
screen memory s tarts at 23552 and the bitmap 
starts a t 24576. 

Once the memory pointers have been set, 
the VIC-II chip must be told to display the bitmap 
on the screen. Bit 5 of 53265 turns on the bitmap 
mode, that is, displays bitmap memory. To set 
this bit, use the following POKE command: 

POKE 53265, PEEK(53265) OR 2 i5 

Drawing The Picture 
A high-resolution picture can now be crea ted ­
all you have to do is se t andlor clear the appropri­
ate bits in bitmap memory. The problem is deter­
mining which bit controls w hich pixel. This re­
quires an understanding of how the VIC-II chip 
draws the bitmap on the screen. 

The bitmap memory is constructed similar to 
screen memory in text mode - it is broken into 
1000 a reas, each eight bytes in size, w hich we' ll 
ca ll cells. 

These cells are arranged contiguously in mem­
ory - cell 1 fo llows cell 0, cell 2 follows cell 1, and 
so on. They are a rranged in the bitmap in an o rder 
similar to that of screen memory in the text mode, 
40 cell s per row, 25 rows. The whole process, as 
described so far, can be illustrated as follows: 

Bitmap Screen Display 
BYTE! 40 

2 
3 
4 

> 5 
6 
7 
8 
9 
10 
11 > Cell 2 
12 ! 

Each cell control s an area of 64 pixels a rranged 
in an 8 by 8 ma trix. The first byte in the ce ll controls 
the top row of pixels in tha t matrix, the second 
by te controls the row benea th, and so on down. 

The eight bits in each byte control one pixel 
in that row - the highest va lued bit controls the 
leftmost pixel and so on through the lowest valued 
bit, which controls the rightmost pixe l. Graphi­
ca lly, the process works as follows: 
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Using X and Y coordinates is cumbersome

with this system. If this type of plotting is needed,

the following equations will determine which bit

to set for the X,Y coordinate:

Yl =INT(Y/8)*8 determines which row of cells

XI = INT(X/8)*8 determines which cell on the

above row

AD = Yl*320 + X1 + Y - Yl + start of bitmap memory

determines address of proper byte

BT = 7 — XI determines which bit to set

POKE AD, PEEK (AD) OR 2 ' BT sets the bit

If you have been following our example setup

commands, use a starting address for the bitmap

of 24576.

Adding Color

Color is an important part of high-resolution

graphics. Each of the 1000 bytes in screen memory

controls the color displayed for one cell. Note that

screen memory controls the color only in bitmap

mode — in normal text mode, it contains the

characters displayed on the screen. The bytes in

screen memory are in the same order as the cells

in the bitmap (the color of cell 650 is controlled

by byte 650 in screen memory). In each byte,

four bits are used to control the color of each bit

in the corresponding cell of the bitmap, and four

bits are used to control the color of bits equal to

zero. These bits are arranged in each byte of screen

memory as follows:

7 6 5 4

color of bits =

3 2 10

color of bits = 0

The colors and their corresponding values are

listed on page 159 of the User's Guide. Once the

values for the desired colors have been found,

use the following formula:

(color of bits = 1>*16 + (color of bits = 0)

POKE this value into the appropriate byte of

screen memory. Remember that attempting to

change the color of one pixel will change the colors

of all pixels in that cell of bitmap memory.

Note that screen memory for our working

example begins at address 23552.

Recall that this method can be used to create

a picture with 320 by 200 pixel resolution. Another
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bitmap mode is available, how

ever. This second mode allows

four colors in each cell rather

than two colors as demonstrated

above. There is one catch: reso

lution is reduced to 160 by 200

pixels, and each pixel is twice as

wide. The multicolor mode is

enabled by turning on bit 4 of

location 53270. Use this com

mand to enable multicolor

mode:

POKE 53270, PEEK(53270) OR 2 : 4

Each pixel is now represented by two bits.

These two bits have four possible combinations,

resulting in four possible colors. To find the color

each bit combination represents, several memory

locations and/or areas are accessed: screen mem

ory, color memory (this is always from 55296 to

55319), and the background color register at 53281.

Color memory is arranged in the same order as

screen memory. The following chart shows which

bit combinations access which areas of memory:

Bit Combination color from

00 background register (53281)

01 screen memory (4 bits of greatest value;

same as bit equal to one in two-color

mode)

10 screen memory (4 bits of least value; as

bitequal toO)

11 color memory

Remember that three of the four colors

selected can be different for each cell in the bitmap.

The method used to draw the bitmap on the screen

in two-color mode is used in the multicolor mode

— only now, the bits are grouped together into

pairs. The pairs are formed sequentially, so that

bit 7 and bit 6 are paired, bit 5 and bit 4 are paired,

and so on.

Protecting Your Picture
When using BASIC and the bitmap modes to

gether, BASIC may have a tendency to use the

bitmap memory for program and/or variable stor

age. To prevent this, change addresses 55 and 56,

the bytes which point to BASIC'S end of memory.

Simply change these to point to an address below

the lowest address you use. Address 56 is equal

to the last address used divided by 256, and ad

dress 55 is the remainder. After changing these

two bytes, execute a CLR instruction. For example,

this instruction insures that BASIC will not use

any memory after address 23552:

POKE 55, 0:POKE 56, 92:CLR

To restore your 64 to normal operation, use
the following commands:

POKE 53265,27:POKE 53270,200:POKE 53272,20:

POKE 56576,151

Bitmap Bit Screen bitmap mode is ava ilable, how­
ever. This second mode allows 
four colors in each cell ra ther 
than two colors as demonstra ted 
above. There is one ca tch: reso­
lution is reduced to 160 by 200 
pixels, and each pixel is twice as 
wide. The multicolor mode is 
enabled by turning on bit 4 of 
loca tion 53270. Use this com­
mand to enable multicolor 
mode: 

76S4321 0 
1 
2 
3 

Byte.4 

5 
6 

7 
8 

1 0 1 1 O~ ::>[] o 0 1 

1/ 
12864 32 16 8 4 2 1 

Using X and Y coordina tes is cumbersome 
with this system. If this type of plotting is needed , 
the following equations will determine which bit 
to se t for the X, Y coordinate: 

Yt;:: INT(Y/8)"'S determines w hich row of cell s 
Xl = INT(XlB)"'S de termines \vhich ce ll on the 

above row 
AD=Yl*320+Xl + Y- YI + start of bitmap memory 

de term ines address of proper byte 
BT=7-Xl determines which bit to se l 
POKE AD, PEEK (AD) OR 2 . BT sets the bit 

If you have been following our example setup 
commands, use a sta rting address for the bitmap 
of 24576. 

Adding Color 
Color is an important part of high-resolution 
graphics . Each of the 1000 bytes in screen memory 
controls the color displayed for one cell . Note that 
screen memory controls the color oll ly in bitmap 
mode - in normal text mode, it contains the 
characters displayed on the screen. The bytes in 
screen memory are in the sa me order as the cells 
in the bitmap (the color of cell 650 is controlled 
by byte 650 in screen memory). In each byte, 
four bits are used to control the color of each bit 
in the corresponding cell of the bitmap, and four 
bits are used to contro l the color of bits equal to 
zero . These bits are arranged in each byte of screen 
memory as fo llows: 

7 6 5 4 
colorofbits=l 

3 2 1 0 
colorofbits=O 

The colors and their corresponding va lues are 
listed on page 159 of the User's GlIide. O nce the 
va lues for the desired colors have been fo und, 
use the followi ng formula: 

(color of bits = 1)' 16 + (color of bits = 0) 

POKE this value into the appropriate byte of 
screen memory. Remember tha t attempting to 
change the color of one pixel will change the colors 
of all pixels in that cell of bitmap memory. 

ote that screen memory for our wo rking 
example begins a t address 23552. 

Recall that this method ca n be used to create 
a picture w ith 320 by 200 pixel resolution. Another 
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POKE 53270, PEEK(53270) OR 2 t 4 

Each pixel is now represented by two bits. 
These two bits have four possible combina tions, 
resulting in four possible colors. To find the color 
each bit combination represents, several memory 
locations and/or areas are accessed: screen mem­
ory, color memory (this is always from 55296 to 
55319), and the background color register at 53281. 
Color memory is arranged in the same order as 
screen memory. The following chart shows which 
bit combinations access which areas of memory: 

Bit Combination color from 
00 background regis ter (53281) 
01 screen memory (4 bi ts of greatest va lue; 

sameas bit equal to one in two-color 
mode) 

10 screen memory (4 bits of least va lue; as 
bitequa l toO) 

11 color memory 

Remember that three of the four colors 
selected can be different for each cell in the bitmap . 
The method used to dra w the bitmap on the screen 
in two-color mode is used in the multicolor mode 
- only now, the bits a re grouped together into 
pairs. The pairs are formed sequentially, so that 
bit 7 and bit 6 are paired , bit 5 and bit 4 are paired, 
and so on. 

Protecting Your Picture 
When using BASIC and the bitmap modes to­
gether, BASIC may have a tendency to use the 
bitmap memory for program and/or variable stor­
age. To prevent this, change addresses 55 and 56, 
the bytes which point to BASIC's end of memory. 
Simply change these to pOi nt to an address below 
the lowest address yo u use. Address 56 is equal 
to the last address used divided by 256, and ad­
dress 55 is the remainder. After changing these 
two bytes, execute a CLR instruction . Forexample, 
thi s ins truction insures that BASIC wi ll not use 
any memory after address 23552: 

POKE 55, O:POKE 56, 92:ClR 

To restore your 64 to normal operation, use 
the following commands: 

POKE 53265,27:POKE 53270,200:POKE 53272,20: 
POKE 56576,151 
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BINARY AND BITMAPPING
Lance Eiko. Assistant Editor

The Commodore 64's high-resolution

graphics screen consists of 64,000 (320 by

200) dots or pixels. Each one can be turned

on or off to let you create your own special

graphics. This technique is called bitmapping.

At first glance, you might think that if

there are 64,000 pixels to control, you'll need

to use 64,000 memory cells (bytes) — but this

would use more memory than you have avail

able. With bitmapping, one byte controls not

one, but eight pixels. Since there are eight

bits (a bit is the smallest unit of storage in the

computer's memory) in one byte, each bit

represents one pixel on the hi-res screen. So,

only 8,000 (roughly 8K) bytes are needed for

bitmapping. Let's see how the computer

handles these bits and bytes.

Filaments And Light Bulbs
Computers use the binary numbering system

rather than the decimal system we're used

to. A good way to understand how binary

works is to think of a row of light bulbs, each

capable of being on or off. The row has eight

light bulbs and represents a byte; and each

bulb represents one bit. If they are all off:

oooooooo

we have a value of zero. Now let's turn on

the right one:

oooooooi

This gives us a value of 1. So far, it's not at

all tricky.

The next bulb, counting from the right,

however, has a somewhat different con

struction: It has two filaments. If just this

bulb is on, it is indicated as:

ooooooio

but, remember, this bulb has two filaments,

so the value here is 2. Let's go back and turn

on the first bulb, also:

00000011

We now have a value of 3. Two bulbs are on,

but three filaments are lit. The next bulb, the

third from the right, contains four filaments

(twice the number of the last bulb). So, if this

is turned on:

00000100

we have a value of 4. If we turn on the previ

ous bulbs:

ooooom

we have 6 (4 + 2 +1) filaments, but only 3

bulbs turned on. The binary value of

00000111, then, equals the decimal value of

6. We can see a pattern emerging here: Each

bulb has twice the number of filaments as

the one before it:

oooooooi=l

00000010 = 2

00000100 = 4

00001000 = 8

00010000 = 16

00100000 = 32

01000000 = 64

10000000 = 128

Converting Decimal To Binary

On/off combinations of these bulbs will yield

any number between 0 and 255 (11111111).

Let's pick a number, say 209, and figure out

how to represent that number in binary. In

other words, if we need exactly 209 filaments

lit, which light bulbs should we turn on?

Since we can get 128 of them out of the

way, let's do that first:

10000000 (128)

If we add the next available light bulb, with

64 filaments, that will get us up to 192

(128 + 64):

11000000 (192)

Now, we can't use the next bulb (with

32 filaments) because that would exceed our

requirement of 209; so let's check the next

one, 16. We can turn this one on because it

would get us closer to our goal without going

over (192 +16 = 208):

11010000 (208)

We need only one more to make 209, and

that's easy because there's only one bulb

with one filament, the first one we discussed.

Let's turn this one on:

11010001 (209)

and now we have 209 filaments turned on

with only 4 light bulbs.

How does all this apply to bitmapping?

The VIC-II chip, a microprocessor in the 64

that controls video display, scans an area of

memory reserved exclusively for bitmapping.

The chip reads each bit in every byte in this

area, looking for Is (on) and 0s (off). When a

1 is noted, the pixel it represents is turned

on, and when a 0 is noted, the pixel remains

the same as the background color.

Keeping in mind these points about

binary numbers, take a look at Michael

Tinglof's article to see how to control bits

and bytes for effective bitmapping. He also

discusses special commands used for manip

ulating the binary figures we discussed. You

might find pages 121 - 28 in the Commodore

64 Programmer's Reference Guide helpful as well.
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BINARY AND BITMAPPING 
Lance Elko. Assistant Editor 
The Commodore 64' s high-resolution 
graphics screen consis ts of 64,000 (320 by 
200) dots or pixels. Each one can be turned 
on or off to let you create your own special 
graphics. This technique is ca lled bilmnpping. 

At first glance, you might think tha t if 
there are 64,000 pixels to control, you' ll need 
to use 64,000 memory cells (bytes) - but this 
would use more memory than you have avail­
able. With bitmapping, one byte controls not 
one, but eight pixels. Since there are eight 
bits (a bit is the smallest unit of storage in the 
computer's memory) in one byte, each bit 
represents one p ixel on the hi-res screen . So, 
only 8,000 (roughly 8K) by tes a re needed for 
bitmapping. Let's see how the computer 
handles these bits and bytes. 

Filaments And Light Bulbs 
Computers use the Ifinnry numbering system 
rather than the decimal system we' re used 
to . A good way to understand how binary 
works is to think of a row of light bulbs, each 
capable of being on or off. The row has eight 
light bulbs and represents a byte; and each 
bulb represents one bit. If they are all off: 

00000000 

we have a value of zero. Now let's turn on 
the right one: 

00000001 

This gives us a va lue of 1. So far, it's not a t 
a ll tricky. 

The next bulb, counting fro m the right, 
however, has a somewhat different con­
struction: It has two fil aments. If just this 
bulb is on, it is ind ica ted as : 

00000010 

but, remember, this bulb has two fil aments, 
so the value here is 2. Let' s go back and tum 
on the firs t bulb, a lso: 

00000011 

We now have a va lue of 3. Two bulbs are on, 
but three fil aments are lit. The next bulb, the 
third from the right, contains fou r fil aments 
(twice the number of the last bulb). So, if this 
is turned on: 

00000100 

we have a va lue of 4. If we turn on the previ­
ous bulbs: 

00000111 

we have 6 (4 + 2 + 1) fila men ts, but only 3 
bulbs turned on . The bln~ry va lue of 
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00000111, then, equals the decimal va lue of 
6. We can see a pattern emerging here: Each 
bulb has twice the num ber of filaments as 
the one before it: 

00000001 =1 
00000010=2 
00000100=4 
00001000= 8 

00010000= 16 
00100000= 32 
01000000 = 64 
10000000 = 128 

Converting Decimal To Binary 
Onloff combinations of these bulbs will yield 
any number between 0 and 255 (11111111). 
Let's pick a number, say 209, and figure ou t 
how to represen t that nu mber in bina ry. In 
other words, if we need exactly 209 fi laments 
lit, which light bulbs should we tum on? 

Since we can get 128 of them out of the 
way, let' s do tha t fi rst: 

10000000 (128) 

If we add the next ava ilable light bulb, with 
64 filaments, that w ill get us up to 192 
(128 + 64): 

11000000 (192) 

Now, we can' t use the next bulb (with 
32 filaments) because tha t would exceed Our 
requirement of 209; so le t's check the next 
one, 16. We ca n turn this one on because it 
would get us closer to our goal withou t going 
over (192 + 16 = 208): 

11010000 (208) 

We need only one more to make 209, and 
that's easy because there's only one bulb 
with one filament, the first one we discussed . 
Let' s tu rn this one on : 

11010001 (209) 

and now we have 209 filaments turned on 
wi th only 4 light bu lbs. 

How does a ll this apply to bitmapping? 
The VIC-II chip, a microprocessor in the 64 
tha t controls video display, scans an a rea o f 
memory reserved exclusively for bitmapping. 
The chip reads each bit in every byte in this 
area, looking for I s (on) and Os (off). When a 
1 is noted, the p ixel it represents is turned 
on, and when a 0 is noted , the pixel remai ns 
the same as the background color. 

Keeping in mind these points about 
bina ry numbers, take a look at Michael 
Tinglof's article to see how to control bits 
and bytes for effective bitmapping. He also 
d iscusses specia l commands used fo r ma ni p­
ula ting the binary figures we discussed . You 
might find pages 121 - 28 in the Comll1odore 
64 Programmer's Reference Guide helpful as well. 



GET THE BEST FOR YOUR COMMODORE 64

BUSINESS

' FINANCE CALC 64 • Disk

• DATA BASE 64 • Disk

- MANAGEMENT SYSTEM 64 • Disk

■ FAMILY PAC 64 (3 in 1| • Disk

[CHECKBOOK, RECIPE. EDU-GAME)

- CHECKBOOK EASE 64 • Disk

HESWRITER 64 • Cart.

HESMON 64 • Cart.

HES MODEM • Can

TURTLE GRAPHICS II • Carl

QUICK BROWN FOX iW.P.i • Cart.

WRITERS ASSISTANT (W P.) • Disk

FILING ASSISTANT • Disk

INVENTORY PACKAGE • Disk

TOUCH TYPING TUTOR • Disk & Cass.

CALC RESULT EASY • Carl

CALC RESULT ADVANCED • Disk

PAPERCLIP (W.P.) • Disk

M'FILE • Disk

WORD PROI3 (W.P.) • Disk

SPELL RIGHT PLUS {DICTIONARY) • Carl.

DELPHI'S ORACLE (DATA BASE) • Disk

TIME & MONEY MANAGER • Disk

OMNICALC (SPREADSHEET! • Disk

CAROCO PRINTER INTERFACE

S45.95

49.95

45.95

45.95

29-95

29-95

25-95

67.95

39.95

45.95

59.95

67.95

77.95

18.95

67.95

127.45

99.95

94.95

71.95

49.95

125.95

55.95

79.95

54 95

POLICY

All orders are shipped U P.S Shipping charges are S2.00 tor

prepaid orders and S3 25 for C.O.D. For last delivery send

money order, cemffed check or credil card.

Please allow approximately three weeks lor clearance on

personal checks

All items are subject to availability and price change Thanks

for ordering from House ol Sotlware1 Call for free catalog1

EDUCATIONAL

HUNDREDS MORE AVAILABLE

SNOOPER TROOPERS I, II • Disk S29.95

KINDERCOMP • Disk & Crl 19.95

IN SEARCH OF MOST AMAZING THING • Disk 26.9b

PROGRAMMING KIT I • Disk 19.95

FACEMAKER • Disk 22.95

KIDS ON KEYS • Cart 29.95

FRACTION FEVER • Cart. 29.95

PIPES • Cart 29 70

ENGLISH INVADERS * Disk & Cass.

DUNGEONS ALGEBRA DRAGONS • Disk :, Cass 19.95

UP FOB GRABS • Cart 29 95
BENJIS SPACE RESCUE • Disk 29 95

HOUSE Of
SOFTWARE

•From EN-TECH Sollware

ENTERTAINMENT

STUDIO 64 (MUSIC MAKER) • Disk & Cass S29.95

GAME DESIGNER • Disk & Cass. 25.95
GRIORUNNER • Cart. 20 25

TEMPLE OF APSHAI • Disk 25.95

UPPEB REACHES OF APSHAI • Disk 13 bO

CURSE OF RA • Disk 13 50

ASTROBLITZ • Carl 29 20

SAVE NEW YORK • Cart 29 70

PERSONALITY ANALYZER • Disk 23 DO

PHANTOM KARATE DEVILS • Disk

PLANET FALL • Disk

ENCHANTER • Disk 38 20

SEA FOX • Disk 33 95

CHOPLIFTER • Disk 33 9b

PROTECTOR II • Disk & Cass 24 95

TELENGARO • Cass. 16 95

FROGGER • Disk & Cass 22 95

FORT APOCALYPSE • Disk & Cass 22 9b

ROBBERS OF THE LOST TOMB • Disk

JUMPMAN • Disk 2b 95

SWORD OF FARGOAL • Disk & Cass 20 25

PAKACUDA • Disk & Cass. 11 95

SURVIVOR • Disk & Cass. 22 95

PEGASUS ODYSSEY • Disk & Cass 19 95

NEUTRAL ZONE • Disk & Cass
COMPETITION PRO. JOYSTICK 17 95

To Order Call:

(213)768-8866
Or

™«^b. Write To:

HOUSE OF SOFTWARE

9183 Mercedes Ave.» Arleta, CA 91331

SHOW US A BETTER PRICE AND WE'LL BEAT IT!

IF IT'S FOR THE COMMODORE 64

AND IT'S GOOD, IT'S PROBABLY

MANAGEMENT SYSTEM B4

This integrated business program gives you the computer power

once reserved tor large corporations. Capabilities include invoicing,

inventory control, and customer mailing lists. Disk SB9.95

FINANCE CALC 64

The leader m home and business financial analysis. You can have

up to 1*3*3O itemized.expenses and prmc 1DS5 different financial

reports and bar graphs. In addition, it keeps and compares as

many as 12 budgets at once. Disk 559.95

DATA BASE G4

A perfect record system for any business or home. It can store

up to 12CX3 records and has up to SO fields for each one. A special

label and report designer is included. It can also merge with popular

word processors. Disk S5S.SE5

SAME DESIGNER 64

Use to animate 1B sprites and design colorful background screens,

Several game sub-routines included. Disk S3G-95

STUDIO G4 SERIEG

Anyone can now create music as beautiful as the mast advanced

programers could one year ago!! Just play and the computer will

instantly write the music on the screen. Included are powerful

features Ike block move, single note editing and scrolling, it will save

and recall, add music to your own programs and print lead sheets.

Disk S3S-95

FAMILY PAK [3 in 1] (ALL] SBB.SB

Three of the finest home programs available1

• CHECKBOOK EASE G4

Handles over 13DO transactions. Prints statements, and an types

of checks, and 4O expense categories. S39.95

■ RECIPE KEEPER

Searches by ingredient, category or name. Calculates

measurements for different serving amounts and prints copies.

• SPACE MATH S4

Learn math, explore the universe, dance to the music and watch

the show.

BABIES OF THE DIRT

An earthquake sucks you to the center of the earth. To escape

you must battle the BABIES OF THE DIRT But. don't miss or its

doomsday1 Watch out for their mother. S3S.95

NOTE: PROGRAMS ARE COMPATIBLE WITH ALL PR1INTERS AND UTILIZE =ULL-SCREEI\I PROCESSING

P.O. BOX 881, SUN VALLEY, CA 91353 • [213] 768-6646

BUSINESS 
• FINANCE CALC 64 • Disk 
• DATA BASE 64 • DIsk 
• MANAGEMENT SYSTEM 64 • Disk 
• FAMILY PAC 64 (3 in 11 • Disk 

(CHECKBOOK. RECIPE . EOU·GAME) 
• CHECKBOOK EASE 64 • Disk 

HESWRITER 64 • Carl . 
HESMON 64 • Carl. 
HES MOOEM • Carl 
TURTLE GRAPHICS II • Cart 
OUiCk BROWN FOX (\\I P ) • Cart 
WRITERS ASSISTANT (W P.) • Disk 
FILING ASSISTANT· Disk 
INVENTORY PACKAGE. Disk 
TOUCH TYPING TUTOR· Disk & Cass . 
CALC RESULT EASY· Cart 
CALC RESULT ADVANCED· Disk 
PAPERCLIP (W.P.) • Disk 
M'FILE • Disk 
WORD PRO)3 (W P ) • Disk 
SPell RIGHT PLUS (DICTIONARY) • Carl. 
DELPHI'S ORACLE (DATA BASE) • Disk 
TIME & MONEY MANAGER· Disk 
OMNICALC (SPREADSHEET) • DIsk 
CARD CO PRINTER INTERFACE 

POLICY 

$45.95 
49 .95 
45 .95 

45.95 
29.95 
29.95 
25.95 
67 .95 
39.95 
45 .95 
59 .95 
67 .95 
77.95 
18.95 
67.95 

127 .45 
99.95 
94 .95 
71.95 
49.95 

125.95 
55.95 
79 .95 
5' 95 

All orders are shipped UPS ShiPPing charges are S2 00 for 
prepaid orders and S3 25 for C.O.D. For fast delivery send 
money order . certllied check or credit card . 
Please allow apprOXimately !hree weeks for clearance on 
personal chetks 
All items are subjeCt to avallabihty and price Change Thanks 
foe ordering Irom House ot Software' CaU tor tree catalog l 

EDUCATIONAL 
HUNDREDS MORE AVAILABLE 

SNOOPER TROOPERS I, II • Disk S29 .95 
KINOERCOMP • Disk &. Crt 19 95 
IN SEARCH OF MOST AMAZING THING· OIsk 26.95 
PROGRAMMING kiT I • Disk 19 95 
FACEMAKER • Disk 22 .95 
KIDS ON KEYS· Carl . 29 .95 
FRACTION FEVER· Carl. 29 95 
PIPE S · Carl 29 70 
ENGLISH INVADERS· DIsk & Gass 21 95 
DUNGEONS ALGEBRA DRAGONS· Disk &. Cass 1995 
UP FOR GRABS· Carl 2995 
8EHJI'S SPACE RESCUE· Disk 29 95 

HOUSE Of 
SOfTWARE 

' From EN·TECH Sol1 ware 

ENTERTAINMENT 
• STUDIO 64 (MUSIC MAl<ER) • Disk & Cass 
• GAME DESIGNER· Disk &. Gass 

GRIDRUNNER • Carl 
TEMPLE Of APSHAI • Disk 
UPPER REACHES OF APSHAI • Disk 
CURSE OF RA • Disk 
ASTROBLITZ • Cart 
SAVE NEW YORK· Carl 
PER SONALITY ANAL VZER • Disk 
PHANTOM KARATE DEVilS· Disk 
PLANET FALL· Disk 
ENCHANTER· Disk 
SEA FOX • Disk 
CHOPLIFTER • Disk 
PROTECTOR II • Disk &. Cass 
TELENGARO • Cass 
FROGGER • Disk 8. Cass 
FORT APOCALYPSE· Disk 8. Cass 
ROBBERS OF THE lOST TOMB· Disk 
JUMPMAN • Disk 
SWORO OF FARGOAL • Disk 8. Cass 
PAKACUDA • Disk 8. Cass 
SURVIVOR· Disk & Cass 
PEGASUS ODYSSEY· DIsk 8. Cass 
NEUTRAL ZONE· Disk 8. Cass 
COMPETITION PRO. JOYSTICK 

To Order Call: 

S2995 
25 95 
20 25 
25 95 
1350 
1350 
2920 
29 70 
2800 
29 70 
3820 
3820 
3395 
3395 
24 95 
1695 
2295 
2295 
1995 
2595 
2025 
II 95 
2295 
1995 
2795 
17 95 

[l£] 
(213) 768 0 8866

Vmi , VISA Or . . . 
Write To: 

HOUSE OF SOFTWARE 
9183 Mercedes Ave . _ Arleta, CA 91331 

SHOW US A BETTER PRICE AND WE'LL BEAT IT! 

MANAGEMENT SYSTEM 64 

Ths Incegt"aced ouslness program gIVes you the cOl'T'lpucer power 
once reserved for large corporaclOns. CapebiliCleS onclude nvooc'ng. 
Invencory control. and CUSCOrner' mailing IISCS. Disk $6a.a15 

FINANCE CALC 64 

The leader In h:ln--e end buSinesS financial analySIS. You can have 
up co 1..:1..:10 ,cernz:ed expenses and pront 1085 d'fferenc f nenclal 
reporcs and bar graphs. In addltoon. IC ke s and corroares as 
many as 12 b..ldgecs ac orce. Disk $159,915 

DATA BASE 64 

A perfecc record system for any buSIness or horne. It can score 
up co 12CX) recOrdS and has up to 20 fields for each one. A spec::oel 
label arld report desog-oer IS luded. It can a.so rrerge w,Ch PQPI.Jer­
word procesSOf"S. D,sk $ 159 .915 

GAME OESIGNER 64 

Use to Bnlrrete 16 spnoos erd desog"l =loMuI backg-ot..nd sc::reere. 
Several game sub-roucnes Incluaed. DIsk. $315.95 

STUOIO 64 SERIES 
Anyone CBn now creat:e IT"USiC as beauclful a s Che IT'IClst advenced 
prograrT'lerS could one year ago!! ..J..Jsc play and che cornpucer Will 
Inscsm:.ly write the muSIC on che screen. lreluded are powerful 
features Ike block rrove. songle noce edlClng and sc::rouorg 1t: ...... 11 seve 
and recall. add IT"USOC co your own programs erld prlnc lead sheecs. 
DIsk $39.95 

FAMILY PAK (3 In 1) 

Trree of Che f lnesc horre programs available 

• CHECKSOOK EASE 64 

(ALL) 555.95 

Hard:es over 1300 transactoons Pnncs st:at.eIT"'ef"lcs. and all cypes 
of checks. and 4 0 expense cat.egones. $39.95 

• RECIPE KEEPER 
Searches by 'ngredlenc. cacegory or name Calculaces 
rreasurerrencs for dlfferenc servIng arrouncs enCl pr"..,cs copes 

• SPACE MATH 64 
Learn mach. explore Che universe. dares co t:he musiC end wacc::h 
the snow. 

SABlES OF THE OIRT 
A n earchquake sucks you CO cne center of t:he earth. To escape 
you rrusc caccle Che SABlES OF THE DIRT Buc. don·c moss or Ite 
doorT'lSciey! Weccn out for chair fTlOtner. EB39 .9!5 

NOTE : PROGRAMS ARE COMPA TlBLE WITH ALL PRNTERS ANa unuZE t:uu..·SCREEN PROCESSING 



A Graphics Demonstration
If all the computations needed to find the right bit

seem complicated to you, and the two-color mode

would be satisfactory, use the following utility

program. It is written in machine language to

increase speed, and can be used through X and Y

coordinates. It is accessed from BASIC via the

SYS command.

The format of the SYS call is as follows:

SYS (base address of code), command, operand(s)

The commands for the utility are as follows:

• 0 = clear bitmap page (set all bytes to 0)

• 1 = set screen color. Set all bytes in screen

memory to the operand. For example,

SYS(BS),1,32 sets every byte in screen

memory to 32.

• 2 = set point. Set a given point according to

its X and Y coordinates. Note that the upper-

left corner is (0,0) and the bottom right is

(319,199). For example, SYS(BS),2,28,122 sets

point (28,122).

• 3 = clear point. The format is the same as

above.

This machine language utility is relocatable

and can be loaded into memory anywhere simply

by changing the pointer in the BASIC loader. Be

fore the utility can be used, however, addresses

680 and 681 must be set. Set address 680 to the

start address of the bitmap divided by 256.

Likewise, set address 681 to the start address of

screen memory divided by 256. If you have set up

the bitmap as shown in our working examples,

use these POKEs:

POKE 680, 96:POKE 681, 92

To see how the utility and various aspects of

bitmapped graphics work, look at the following

program, which draws a sine curve on the screen.

Bitmapped graphics are a powerful part of

the 64's repertoire. Once mastered, the results

can be spectacular. Remember, the best way to

learn is by hands-on practice. Once you feel com

fortable with the techniques we've covered, try

some of these ideas:

1. Draw the picture into memory, then switch

the pointers to it. This makes the graphics appear

lightning fast, even from BASIC.

2. Use several bitmaps and switch the pointers

between them. Again, this gives the appearance

of lightning fast graphics.

3. Use sprites. Since the sprites are totally

independent of the background, you can create

some fantastic graphics for games.

Sine Curve Graphics

3 REM{2 SPACES}COMMAND:

4 REM[5 SPACESlXX SYS (BASE),OPTION,DATA
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5 REM{4 SPACES}OPTIONS:

6 REM SYS B, 0[2 SPACES)-{2 SPACES]CLEAR
[SPACE]SCREEN

7 REM SYS B, 1, CL - SET COLOR CL

8 REM SYS B, 2, X, Y - SET POINT (X,Y)

9 REM SYS B, 3, X, Y - CLEAR POINT

10 AD=32768:REM ** BASE ADDRESS

20 READD:IFD=-1THEN500:REM ** JUMP TO USE
R ROUTINE

30 POKEAD,D;AD=AD+1:GOTO20

100 DATA 32, 115, 0, 32, 158, 173, 32, 24

7, 183, 140, 170, 2, 192, 0

110 DATA 240, 6, 192, 1, 240, 32, 208, 77

, 173, 168, 2, 133, 252, 24

120 DATA 105, 32, 133, 253, 169, 0, 133,

[SPACE}251, 168, 145, 251, 230, 251,
[SPACE]208

130 DATA 2, 230, 252, 166, 252, 228, 253,

144, 242, 96, 32, 115, 0, 32

140 DATA 158, 173, 32, 247, 183, 132, 253

, 173, 169, 2, 56, 233, 1, 133

150 DATA 252, 24, 105, 4, 133, 254, 169,

[SPACE}8, 133, 251, 160, 247, 165, 25
3

160 DATA 145, 251, 230, 251, 208, 2, 230,

2 52, 166, 2 52, 228, 254, 144, 242

170 DATA 96, 32, 115, 0, 32, 158, 173, 32

, 247, 183, 140, 171, 2, 141

180 DATA 172, 2, 32, 115, 0, 32, 158, 173

, 32, 247, 183, 140, 173, 2

190 DATA 152, 41, 248, 133, 253, 141, 180

, 2, 141, 174, 2, 169, 0, 133

200 DATA 254, 141, 181, 2, 162, 4, 24, 38

, 253, 38, 254, 202, 16, 248

210 DATA 162, 2, 24, 46, 180, 2, 46, 181,

2, 202, 16, 246, 24, 165

220 DATA 253, 109, 180, 2, 141, 178, 2, 1

65, 254, 109, 181, 2, 141, 179

230 DATA 2, 173, 171, 2, 41, 248, 141, 17

6, 2, 173, 172, 2, 141, 177

240 DATA 2, 56, 173, 173, 2, 237, 174, 2,

24, 109, 176, 2, 133, 251

250 DATA 173, 177, 2, 109, 168, 2, 133, 2

52, 24, 173, 178, 2, 101, 251

260 DATA 133, 251, 173, 179, 2, 101, 252,

133, 252, 56, 173, 171, 2, 237

270 DATA 176, 2, 133, 253, 56, 162, 255,

{SPACE]169, 0, 106, 232, 228, 253, 20
8

280 DATA 250, 141, 180, 2, 174, 170, 2, 2

24, 3, 240, 10, 160, 0, 177

290 DATA 251, 13, 180, 2, 145, 251, 96, 5

6, 169, 255, 237, 180, 2, 141

300 DATA 180, 2, 160, 0, 177, 251, 45, 18

0, 2, 145, 251, 96,-1

500 REM ** USER ROUTINE **

501 REM GRAPHS SINE CURVE

505 POKE 53265, PEEK(53265)OR2t5:REM ** S

ET BIT MAP MODE

510 POKE680,96:POKE681,92:REM ** SET POIN

TERS FOR UTILITY

515 POKE 53272, 120:POKE 56576, 2:REM **

[SPACE]SET UP VIC II MEMORY
520 POKE 55, 0:POKE 56, 60:CLR:REM ** PRO

TECTS BIT MAP FROM BASIC PROGRAM

530 B=32768:REM ** SET BASE ADDRESS OF UT

ILITY

540 SYS B,0: SYS B,1,16:REM ** CLEAR SCRE

EN AND SET COLOR

550 FOR X=0 TO 6 STEP .05 :Y=SIN(X):REM *

A Graphics Demonstration 
If all the computations needed to find the right bit 
seem complicated to you, and the two-color mode 
would be sa ti sfactory, use the following utility 
program. It is written in machine language to 
increase speed, and can be used through X and Y 
coordinates. It is accessed from BASIC via the 
SYS command. 

The format of the SYS call is as follows: 

SYS (base address of code). command, operand(s) 

The commands for the utility are as follows: 

· 0 = clear bitmap page (set a ll bytes to 0) 
• 1 = set screen color. Set all bytes in screen 
memory to the operand . For example, 
SYS(BS),1,32 se ts every byte in screen 
memory to 32. 
• 2 = set point. Set a given point according to 
its X and Y coord inates. Note that the upper­
left corner is (0,0) and the bottom right is 
(319,199). For example, SYS(BS),2,28, 122 sets 
pOint (28,122). 
· 3 = clear point. The format is the same as 
above. 

This machine language utility is relocatable 
and can be loaded into memory anywhere simply 
by changing the pointer in the BASIC loader. Be­
fore the utili ty can be used, however, add resses 
680 and 681 must be set. Set address 680 to the 
start address of the bitmap divided by 256. 
Likewise, set address 681 to the start address of 
screen memory divided by 256. If you have set up 
the bitmap as shown in our working examples, 
use these POKEs: 

POKE 680, 96:POKE 681, 92 

To see how the utility and various aspects of 
bitmapped graphics work, look at the following 
program, which draws a sine curve on the screen. 

Bitmapped graphics are a powerful part of 
the 64' s repertoire . Once mastered, the results 
can be spectacular. Remember, the best way to 
lea rn is by hands-on practice. Once you feel com­
fortable with the techniques we've covered, try 
some of these ideas: 

1. Draw the picture into memory, then switch 
the pointers to it. This makes the graphics appear 
lightning fast, even from BASIC. 

2. Use several bitmaps and switch the pointers 
be tween them . Again , th is gives the appearance 
of lightning fast graphics . 

3. Use sprites. Since the spri tes are totally 
independent of the background, you can crea te 
some fa ntastic graphics for games. 

Sine Curve Graphics 

3 REM {2 SPACES] COMMAND : 
4 REM{5 SPACES]XX SYS (BASE),OPTION , DATA 

2M COMPVn! December 1983 

5 REM[4 SPACES]OPTIONS: 
6 REM SYS B, 0[2 SPACES]-{2 SPACES]CLEAR 

[SPACE] SCREEN 
7 REM SYS B, 1 , CL - SET COLOR CL 
8 REM SYS B , 2, X, Y - SET POINT (X , Y) 
9 REM SYS B, 3 " X, Y - CLEAR POINT 
10 AD=32768 :REM ** BASE ADDRESS 
20 READD:IFD=-l THEN500:REM ** JUMP TO USE 

R ROUTINE 
30 POKEAD,D:AD=AD+l:GOT020 

100 DATA 32 , 115 , 0 , 32, 158, 173, 32 , 24 
7, 183, 140, 170, 2 , 192, 0 

110 DATA 240 , 6 , 192 , 1, 240, 32, 208, 77 
, 173 , 168, 2 , 133, 252 , 24 

12 0 DATA 105, 32 , 133 , 253 , 169, 0 , 13 3 , 
[SPACE]251, 168, 145 , 251, 230 , 251, 
[SPACE]208 

130 DATA 2 , 230, 252 , 166, 252, 228 , 253 , 
144 , 242, 96 , 32 , 115, 0, 32 

140 DATA 158 , 173 , 32 , 247 , 183, 132, 253 
, 173, 169, 2, 56 , 233 , 1, 133 

150 DATA 252 , 24, 105, 4 , 133, 254, 169 , 
[SPACE]8 , 133, 251, 160 , 247, 165, 25 
3 

160 DATA 145 , 251, 230, 251, 208, 2 , 230, 
252, 166, 252 , 228 , 254, 144 , 242 

170 DATA 96 , 32 , 115, 0, 32 , 158, 173, 32 
, 247 , 183 , 140 , 171, 2 , 141 

180 DATA 172, 2, 32 , 115 , 0 , 32, 158, 17 3 
, 32, 247, 183 , 140 , 173 , 2 

190 DATA 152, 41, 248, 133 , 253 , 141, 180 
, 2, 141, 174 , 2, 169, 3, 133 

200 DATA 254, 141, 181, 2 , 162, 4, 24, 38 
, 253, 38 , 254, 202 , 16, 248 

210 DATA 162, 2, 24, 46, 180, 2, 46, 181, 
2, 202 , 16, 246, 24 , 165 

220 DATA 253, 109 , 180, 2 , 141, 178, 2 , 1 
65, 254 , 139, 181, 2, 14 1, 179 

230 DATA 2, 173, 171, 2, 41 , 248, 141, 17 
6, 2, 173, 172, 2, 141, 177 

240 DATA 2, 56 , 173 , 173, 2 , 237 , 1 74 , 2, 
24 , 10 9 , 176, 2 , 133 , 251 

250 DATA 173 , 1 77 , 2 , 109, 1 68, 2, 13 3 , 2 
52 , 24, 1 73 , 178 , 2 , 101, 251 

260 DATA 133 , 251, 173, 179, 2, 101, 252 , 
133, 252 , 56, 173 , 171, 2, 237 

270 DATA 176 , 2 , 133, 253, 56, 162, 255 , 
[SPACE]169 , 0, 106, 232, 228 , 253, 20 
8 

280 DATA 250, 141, 180 , 2, 174, 1 70 , 2, 2 
24, 3 , 240 , 10, 1613, 0 , 1 77 

290 DATA 251, 13, 180, 2, 145, 251, 96, 5 
6, 169, 255, 237, 180, 2, 141 

300 DATA 180, 2, 160, 0 , 177, 251, 45 , 18 
0, 2, 145, 251, 96 ,-1 

500 REM ** USER ROUTINE ** 
501 REM GRAPHS SINE CURVE 
505 POKE 53265, PEEK(53265)OR2 t5:REM ** S 

ET BIT MAP MODE 
510 POKE680 , 96:POKE681,92:REM ** SET POIN 

TERS FOR UTILITY 
515 POKE 53272 , 120:POKE 56576 , 2:REM ** 

[SPACE]SET UP VIC II MEMORY 
520 POKE 55, 0:POKE 56 , 60:CLR:REM ** PRO 

TECTS BIT MAP FROM BAS I C PROGRAM 
530 B=32768 :REM ** SET BASE ADDRESS OF UT 

ILITY 
540 SYS B,0: SYS B, 1 , 16:REM -* CLEAR SCRE 

EN AND SET COLOR 
550 FOR X=0 TO 6 STEP .05 :Y=SI N( X):REM * 



CodePro-64

[Overview]
0 — Using CodePro-64

1 — CBM-64 Keyboard Review

BASIC Tutorial
2 — Introduction to BASIC

3 — BASIC Commands

4 — BASIC Statements

5 — BASIC Functions

Graphics & Music

6 — Keyboard GRAPHICS

7 — Introduction to SPRITES

8 — SPRITE Generator

9 _ SPRITE Demonstrator

A — Introduction to MUSIC

B — MUSIC Generator

C — MUSIC Demonstrator

I Other Options
K — Keyword Inquiry

R — Run Sample Programs

SELECT CHOICE OR HIT SPACE FOR DEFAULT

NEW! For the Commodore 64

ANNOUNCING

CodePro-64

A new concept in
interactive visual

learning...

Now you can learn to code in BASIC and develop

advanced programming skills with graphics, sprites and

music—visually. You learn by interacting with CodePro-

64, a new concept in interactive visual learning.

SEE PROGRAM EXECUTION

Imagine actually seeing BASIC statements execute

CodePro-64 guides you through structured examples ol

BASIC program segments You enter the requested data

or let CodePro-64 do the typing tor you. (It will not let you

make a mistake.)

After entering an example you invoke our exclusive

BasicView" which shows you how the BASIC program

example executes.

You step through and actually see the execution ot

sample program statements by simply pressing the space

bar. CodePro-64 does the rest.

You see statements with corresponding flow chart

graphics and variable value displays. You learn by visual

examples.

EXTENSIVE TUTORIAL

CodePro-64's extensive tutorial guides you through

each BASIC command, program statement, and function.

You get clear explanations. Then you enter program

statements as interactive examples Where appropriate,

you invoke BasicView to see examples execute and

watch their flow charts and variables ciange.

By seeing graphic displays of program segment execu

tion you learn by visjal example You learn (aster and

grasp programming concepts easier with CodePro-64

because you immediately see the results of your input.

You control your learning. You can go through the tutor

ial sequentially, or return to the mam menu and select

different topics, or use keywords to select language ele

ments to study. You can page back and forth between

screens within a topic at the touch of a function key.

CodePro-64 lets you follow your interests and prac

tice with interactive examples. But you can never get

"lost". F1 will always return you to the main menu. Once

you have practiced and mastered the BASIC language

elements you move on to more advanced concepts You

learn about sprite and music programming.

SPRITE GENERATOR & DEMONSTRATOR

CodePro-64's sprite generator lets you define your

own sprites on the screen. You learn how to define sprites

and what data values correspond to your sprite defini

tions. (You can then use these values to write your own

programs.) You can easily experiment with different defi

nitions and make changes to immediately seethe effects.
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We also help you learn to program wilh sprites by giving

you a sprite demonstrator so you can see the effect of

changing register values. You can experiment by moving

your sprite around in a screen segment, change ils color

or priority, and see the effects of your changes. You learn

by visual examples.

MUSIC GENERATOR & DEMONSTRATOR

To teach you music programming CodePro-64 gives

you an interactive music generator and demonstrator

First we help you set all your SID parameters (attack/

decay, sustain/release, waveform, etc.) Then you enler

notes to play and we show your tune graphically as it

plays, note by note, on the scale. You learn by seeing and

hearing the results of your input.

OUR GUARANTEE

We guarantee your satisfaction. You must be

satisfied with CodePro-64 for the Commodore-

64 Try it for 10 days and if for any reason you are

not salisfied return it to us (undamaged) for a lull

refund No risk.

Our music demonstrator lets you experiment with var

ious combinations of music programming paramelers

and hear the resulls. You can quickly modify any of the

SID register values to hear the effects of the change. For

example, you could easily change wavelorm and attack/

decay values while holding all other SID values constant.

By seeing your input and hearing the result you quickly

learn how to create new musical sounds and special

sound effects.

AND MORE...

We don't have enough space to tell you everything

CodePro-64 offers. You need to see for yourself. BASIC

tutorials, graphics, sprites, music, keyboard review, sam

ple programs—the main menu shown above gives you

just a summary of the contents of this powerful educa

tional product.

Whether you're a beginning programmer or an experi

enced professional, CodePro-64 will help you improve

your Commodore 64 programming skills. We're sure

because CodePro-64 was developed by a team of two

professionals with over 25 years of software development

experience.

CodePro-64 is a professional quality educational pro

gram for the serious student of personal computing And

it's fully guaranteed. Order yours today

HOW TO ORDER

Order your copy of CodePro-64 today by mail or phone.

Send only $59 95 plus S3 00 shipping and handling to:

I i , i SYSTEMS MANAGEMENT ASSOCIATES

^ 37C0 ccmpuier Drive Depl C
Raleigh, N. C. 27609

Available on diskette only. MasterCard/VISA ac

cepted. For faster service on credit card orders call

(919)787-7703.

Commodore 64 is a trademark of Commodore Business

Machines. Inc

Ad no 733, Copyrght 1983, SMA

Dealer inquiries invited.
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64, a new concept In Interactive visual learning 

SEE PROGRAM EXECUTION 
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CooePro-64 gUides you through structured examples of 
BASIC program segments You enter the requested data 
or let CodePro-64 do the tYPing for you. (It Will nollet you 
make a mistake.) 

After enteflng an example you InvOke our exclUSive 
BaslcVlew'· which shows you how Ihe BASIC program 
example executes. 

You step through and actually see the execution of 
sample program statements by simply presSing the space 
bar. CodePro·64 does the rest. 

You see statements vllth corresponding flow chart 
graphics and variable value displays. You learn by Visual 
examples. 

EXTENSIVE TUTORIAL 
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each BAStC command, program statement. and func1ion. 
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screens Within a tOpiC at the touch of a function key. 
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you have practiced and mastered the BASIC language 
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learn about sprite and mUSIC programming. 

SPRITE GENERATOR & DEMONSTRATOR 
CodePro·64 's spri te generator lets you define your 

own sprites on the screen. You learn how to define spntes 
and what data values correspond to your sprite defini­
tions. (You can then use these values to write your own 
programs.) You can easily experiment With different deli­
nltlons and make changes to Immediately see the effects 
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you a sprite demonstrator so you can see the effect of 
changing register values. You can expenmenl by moving 
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by Visual eKamples. 
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To teach you music programming CodePro-64 gives 
you an Interactive music generator and demonstrator 
Fltst we help you set all your SID parameters (attackl 
decay, sustain / release. waveform, etc .). Then you enter 
notes to play and we show your tune graphIcally as II 
plays, note by note, on the sca le. You learn by seeing and 
hearing the results of your Input. 
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satisfied WlIh CodePro-64 for the Commodore· 
64 Try It for 10 days and tf for any reason you are 
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refund No risk. 

Our music demonstrator lets you experiment wllh var­
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sound effects. 

AND MORE ", 
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your Commodore 64 programming skills. We're sure 
because CodePro-64 was developed by a team 01 two 
professionals wllh over 25 years 01 software developmen1 
expenence. 

CodePro-64 IS a profeSSional quahty educational pro­
gram for the seflous student 01 personal computing And 
It'S lully guaranleed. Order yours today 

HOW TO ORDER 
Order your copy of CodePro-64 today by mall or phone. 

Send only $5995 plus $3 00 ShiPPing and handling to 
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Raleigh, N C 27609 
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* GET VALUE FOR SINE CURVE

560 X1=X*50:Y=Y*50:REM ** ENLARGE GRAPH S

IZE

570 Y=100-Y:SYS B,2,X1,Y:REM ** GRAPH POI

NT

580 NEXT X:REM ** GRAPH NEXT

590 GOTO 590

600 REM ** EXIT WITH BREAK/RESTORE ®
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Drills, Puzzles, Competitive Games,Tutorials

Uses Color, Graphics, Sound, Animation

Tape and Disk Versions

Send SASE for FREE CATALOG

SMOKY MOUNTAIN SOFTWARE
5<3 WEST MAIN STREET BREVARD NC BB712

When it saves you

Time, it saves you

Money...it all

adds up to a great

addition!
Simply hook up ADDON

to your Commodore 64.

Then forget it.

ADDON makes it easy for

you to work with numbers.

To odd, subtract, multiply ond

divide them.

It even has omnidirectional

cursor keys for easy maneuverability.

ADDON. Because Time is Money.

And that's what counts.

From:

V QUA
M CO

quality

computer sol s. Victoria Ave., Suite 105

Ventura, CA 93003 (805) 656-1330

Unlock Your Creativity.
Commodore"64 Color Sketch Pad
Whether you're six or sixty-six, you can use high resolution graphics
and color to DOODLE! Draw up a house plan, sketch a landscape,
create a colorful masterpiece or just "doodle." On-line MENUS

make DOODLE easy to use; 100% machine language means
instant response. With your Commodore 64 and joystick or

WICO® Trackball you can:

• DRAW pictures, and PAINT with 8 "brush" sizes.

• ZOOM in to draw fine detail.
• Instant BOXES and straight LINES anywhere on your screen.

• DUPLICATE, Enlarge, Stretch, Squeeze or Rotate

any part of your doodle.
• Instant NEGATIVE or MIRROR IMAGE of a doodle.

• SAVE your doodle on a disk. LOAD it in to
doodle some more.

• PRINT your doodle on

many popular printers.
QR
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1-800-558-1008 SS3&'*-
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COMMODORE 64'
American Peripherals

GAMES

(on tape)

646 Pacacuda 19.95

650 Logger 19.95

651 Ape Craze 19.95

652 Centropod 19.95

653 Escape 19.95

641 Monopoly 19.95

642 Adventure #1 19.95

648 Galactic Encounter 9.

667 Yahtzee 14.95

671 Robot Blast 14.95

673 Moon Lander 14.95

676 Othello 14.95

686 Horserace-64 14.95

692 Snake 14.95

697 Football 14.95

819 Backgammon 24.95

822 Space Raider 19.95

846 Annihilator 19.95

842 Zwark 19.95

845 Grave Robbers 13.95

841 Pirate Inn Adv. 22.95

904 Shooting Gallery 14.95

816 Dog Fight 19.95

817 Mouse Maze 19.95

818 Ski Run 22.

820 Metro 22.

823 Sub Warfare 29.

838 Retroball 39.95

(cartridge)

839 Gridrunner 39.95

(cartridge)

825 Mine Field 13.

672 Dragster 14.95

662 Oregon Trail 14.95

679 3-DTicTacToe 14.95

655 Castle Advent. 14.95

EDUCATIONAL

(on tape)

644 Type Tutor 19.95

645 Assembly Language

Tutor 14.95

687 Fractional Parts 14.95

902 Estimating Fractions 14.95

695 Tutor Math 14.95

870 Square Root Trainer 14.95

699 Counting Shapes 14.95

694 Money Addition 14.95

689 Math Dice 14.95

678 Speed Read 14.95

643 Maps and Capitals 19.95

645 Sprite Editor 19.95

904 Sound Synthesizer Tutor 19.

696 Diagramming

Sentences 14.95

690 More/Less 14.95

688 Batting AVERAGES 14.95

802 TicTacMath 16.95

904 Balancing Equations 14.95

905 Missing Letter 14.95

864 Gradebook 15.

810 French 1-4 80.

811 Spanish 1-4 80.

807 English Invaders 16.95

809 Munchword 16.95

812 Puss IN Boot 20.

813 Word Factory 20.

660 Hang-Spell 14.95

905 Division Drill 14.95

906 Multiplic. Drill 14.95

907 Addition Drill 14.95

908 Subtraction Drill 14.95

910 Simon Says 14.95

911 Adding Fractions 14.95

912 Punctuation 14.95

EDUCATIONAL

Series on disk

Computer Science (30 programs) $350

HS Biology (70 programs) $500

HS Chemistry (40 programs) $450

HS Physics (60 programs) $475

HS SAT Drill (60 programs) $99.

Elem. Social Studies (18 pr.) $225

Elem. Science (18 programs) $225

Elem. Library Science (12 pr.) $170

Librarians Package (4 utilities) $110

3rd Grade Reading (20 lessons) $99.

4th Grade Reading (20 lessons) $99.

5th Grade Reading (20 lessons) $99.

6th Grade Reading (20 lessons) $99.

Spanish Teaching (12 lessons) $95.

PARTS OF SPEECH (9 lessons) $95.

BUSINESS

(all on disk)

WORD PRO 3+ 95.00

DATAMAN-64 data base program. 49.95

PERSONAL FILING SYSTEM

(index card style) 19.95

HOME FINANCE 19.95

CYBER FARMER $195.

GA 1600 Accounting System 395.

PERSONAL TAX 80.

ACCOUNTS RECEIVABLE 22.

New York State Payroll 89.

MAILING LIST 24.

Manufacturing Inventory 59.

Stock Market Package 39.

Finance 16.95

ORDERING BLANK

To: American Peripherals

122 Bangor Street

Lindenhurst, NY 11757

Ship to: Name

Street

Town, State, ZIP

ITEM DESCRIPTION PRICE

□ Please send your complete 64K catalog,

free of charge.

Commodore 64 is a requested trademark of Commodore LTD.

NY State Residents

only add 71/4% tax

Shipping

COD, add 1.50

$1.50

If Canada or Mexico, add additional 2.00

TOTAL AMOUNT.
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645 Sprite Editor 19.95 
904 Sound Synthesizer Tutor 19. 
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812 Puss IN Boot 20. 
813 Word Factory 20 . 
660 Hang-Spell 14.95 
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907 Addition Drill 14.95 
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910 Simon Says 14 .95 
911 Adding Fractions 14 .95 
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Ship to : Name ___________ _ 

EDUCATIONAL 
Series on disk 
Computer Science (30 programs) $350 
HS Biology (70 programs) $500 
HS Chemistry (40 programs) $450 
HS Physics (60 programs) $475 
HS SAT Drill (60 programs) $99 . 
Elem . Social Studies (18 pr.) $225 
Elem. Science (18 programs) $225 
Elem. Library Science (12 pr.) $170 
Librarians Package (4 utilities) $110 
3rd Grade Reading (20 lessons) $99 . 
4th Grade Reading (20 lessons) $99 . 
5th Grade Reading (20 lessons) $99. 
6th Grade Reading (20 lessons) $99 . 
Spanish Teaching (12 lessons) $95. 
PARTS OF SPEECH (9 lessons) $95 . 

BUSINESS 
(all on disk) 
WORD PRO 3+ 95 .00 
DATAMAN-64 data base program. 49 .95 
PERSONAL FILING SYSTEM 
(index card style) 19.95 

HOME FINANCE 19.95 
CYBER FARMER $195 . 
GA 1600 Accounting System 395 . 
PERSONAL TAX 80 . 
ACCOUNTS RECEIVABLE 22 . 
New York State Payroll 89 . 
MAILING LIST 24 . 
Manufacturing Inventory 59 . 
Stock Market Package 39 . 
Finance 16.95 

ITEM DESCRIPTION PRICE 

Street ___________ _ 

Town, State, ZIP ___________ _ 
NY State Residents 
only add 7 '14% tax 

o Please send your complete 64K catalog, 
free of charge. 

Commodore 64 is a requested trademark of Commodore LTD. 

Shipping $1.50 
COD, add 1.50 

If Canada or Mexico, add additional 2.00 

TOTAL AMOUNT 



Atari

Screenbyter
Carl Zahrt and Orson Scott Card

Here's a graphics utility that lets you create screen

displays in any of the regular pixel graphics modes -

and GRAPHICS 6.5 and 7.5 as well. It's simple enough

for a child to use. It gives you complete control over

color, mode, and display size. And a special Fill Mode

lets you quickly draw long lines or fill large areas with

color in moments.

Atari home computers have superb graphics.

Creating screen displays from BASIC, page flip

ping, scrolling, redefining characters, continuous

memory, and changing from mode to mode to get

exactly the effect you want - once you've worked

with graphics on the Atari, some other home com

puters can seem a bit confining.

But that doesn't mean using Atari graphics is

easy, especially if you want large displays which

extend far beyond the edges of the TV screen, or

detailed drawings that would take hundreds of

PLOT and DRAWTO statements to create from

BASIC. Such things take painstaking work on

graph paper and many POKEs into screen mem

ory - or a good chunk of your paycheck for soft

ware to do it for you.

"Screenbyter" takes the pain out of creating

beautiful graphics displays.

• You can work in any of the non-GTIA pixel

modes.

• You have access to GRAPHICS 6.5 and 7.5,

pixel modes that cannot be used with a simple

GRAPHICS statement.

• You can type RUN and start drawing with

the joystick - no programming experience is

needed.

• You can fill in large areas quickly and

easily.

• Since the main action of the program is in

machine language, it moves very quickly, but

288 COMPUTE! December 1983

a Slow Mode is provided so you can do detail

work, pixel by pixel.

• You can change screen colors with the

joystick.

• You aren't always limited by the size of

the screen. In GRAPHICS 3 you can create

scrolling displays many times larger than the

TV screen, and all the modes except 7.5 and 8

allow some scrolling.

• When you save a display to disk, all the

parameters - mode, size, and colors - are

saved with the screen data, so that you can

load them directly into your own programs.

Using Screenbyter

Setup. Screenbyter begins by displaying a direc

tory of all files on the disk with the extender

".PIX". This extender is automatically added to

all files created by Screenbyter. If no directory

appears, there are no previously saved files on

the disk.

"What file should hold your finished screen?

(Eight characters)." Respond to this prompt by

giving the filename you want your new display to

have, when you save it at the end of the editing

session. Screenbyter automatically removes every

thing before a colon or after a period and replaces

it with "Dl:" and ".PIX", so that you only need

to enter the eight-letter filename. If you use illegal

characters, Screenbyter will ask you to try again;

if you use more than eight characters, only the

first eight characters will be used.

If the name you enter is the name of a file

already on disk, Screenbyter will remind you of

that. To change the name, press RETURN. Or, if

you want your new display to overwrite the old

file, press any other key to go on.

"Would you like to edit a screen you have

already saved? (Y or N)." If you answer V,

Screenbyter asks you for the name of the saved

Atari 
Screenbyter 

Carl Zahrt and Orson Scott Cord 

Here's a graphics utility that lets you create screen 
displays ill any of the regular pixel graphics modes ­
and GRAPHICS 6.5 and 7.5 as well . It's simple enol/gh 
for a child to use. It gives you complete control over 
color, mode, and display size. And a special Fill Mode 
lets you quickly draw long lines or [ill large areas with 
color in moments. 

Atari home computers have superb graphics. 
Creating screen displays from BASIC, page flip­
ping, scrolling, redefining characters, continuous 
memory, and changing from mode to mode to get 
exactly the effect you want - once you've worked 
with graphics on the Atari, some other home com­
puters can seem a bit confining. 

But that doesn' t mean using Atari graphics is 
easy, especially if you want large displays which 
extend far beyond the edges of the TV screen, or 
detailed drawings that would take hundreds of 
PLOT and DRAWTO statements to create from 
BASIC. Such things take painstaking work on 
graph paper and many POKEs into screen mem­
ory - or a good chunk of your paycheck for soft­
ware to do it for you. 

"Screenbyter" takes the pain out of creating 
beautifu l graphics displays. 

• You can work in any of the non-GTIA pixel 
modes. 
• You have access to GRAPHICS 6.5 and 7.5, 
pixel modes that cannot be used with a simple 
GRAPHICS statement. 
• You can type RUN and start drawing with 
the joystick - no programming experience is 
needed . 
• You can fill in large areas quickly and 
easily. 
• Since the main action of the program is in 
machine language, it moves very quickly, but 
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a Slow Mode is provided so you can do detail 
work, pixel by pixel. 
• You can change screen colors with the 
joystick. 
• You aren't always limited by the size of 
the screen. In GRAPHICS 3 you can crea te 
scrolling displays many times larger than the 
TV screen, and all the modes except 7.5 and 8 
allow some scrolling. 
• When you save a display to disk, all the 
parameters - mode, size, and colors - are 
saved wi th the screen data , so that you can 
load them directly into your own programs. 

Using Screenbyter 
Setup. Screenbyter begins by displaying a direc­
tory of all files on the disk with the extender 
". PIX". This extender is automatica lly added to 
all files created by Screenbyter. If no directory 
appears, there are no previously saved files on 
the disk. 

"What fi le should hold your fi nished screen? 
(Eight characters) ." Respond to this prompt by 
giving the filename you want your new display to 
have, when you save it at the end of the editing 
session. Screenbyter automatically removes every­
thing before a colon or after a period and replaces 
it with "Dl:" and " .PIX", so that you only need 
to enter the eigh t-letter filename. If you use illegal 
characters, Screenbyter will ask you to try aga in; 
if you use more than eight characters, only the 
first eight characters will be used . 

If the name you enter is the name of a file 
already on disk, Screenbyter will remind you of 
that . To change the name, press RETURN. Or, if 
you want your new display to overwrite the old 
fil e, press any other key to go on. 

"Would you like to edit a screen you have 
already saved? (Y or N)." If you answer Y, 
Screenbyter asks you for the name of the saved 



file. If the file is not on disk in the form

"W.filename.PlX", Screenbyter will tell you and

ask you to insert the correct disk or, if you wish,

ask you again if you want to edit a previously

saved screen.

Once the file is found, Screenbyter reads the

first four bytes of the file to get the mode number,

the number of bytes per line, and the number of

lines in the display as it was saved. Press RETURN

if you want to change these parameters. Press

any other key to leave them the same.

Changing the parameters can have interesting

effects. Remember that four-color modes all read

the bytes the same way; if you want to draw your

displays in GRAPHICS 3 (ANTIC 8) and then

display them in a higher four-color mode, you

can. Changing the length of a file either chops off

the bottom or adds blank lines at the bottom of

the display. Changing the line width, however,

will usually result in garbage, since the vertical

relationships will all be changed. The option is

included, however, because sometimes even "gar

bage" can be fun.

If you are not editing a previously saved dis

play, or if you are changing the parameters, you

get the following series of prompts:

"What Antic mode will you work in?" This

prompt is followed by a table that lists the eight

ANTIC pixel modes and their graphics mode

equivalent. ANTIC 8, for instance, is GRAPHICS

3; ANTIC F (15) is GRAPHICS 8. Two ANTIC

modes, C (12) and E (14), have no GRAPHICS

equivalent- they are the famous "GRAPHICS

6.5" and "GRAPHICS 7.5." (See Table 1.) Enter

the ANTIC mode number: 8, 9, A, B, C, D, E, or

F.

"How wide a line? (Minimum nn bytes,

maximum nn bytes)." Depending on the mode

you chose, Screenbyter will give you the min

imum and maximum number of bytes per line.

Remember that in the four-color modes, each

byte is four pixels, while in the two-color modes,

each byte is eight pixels. The minimum is based

on the minimum number of bytes required to fill

the screen. The maximum is based on the widest

possible line that will allow the display to fit within

4K. If you enter numbers outside the legal range,

Screenbyter will select the minimum or maximum,

as appropriate.

With ANTIC E and F, the minimum and

maximum are the same - you have no option, so

any number you enter will result in the same

number of bytes per line. This is because these

two modes will not scroll - they both require more

than 4K. Scrolling a screen that crosses a 4K

boundary requires elaborate arrangements of
screen memory that are beyond the scope of this

program. Displays created in E and F will take up

65 sectors on disk; all other displays will take up

Table 1: Atari Pixel Modes

ANTIC mode 8 D

Graphics

mode 3 4

Colors 4 2

Resolution 24 x 48 x

40 80

5

4

48 x

80

— 7

2 4

— 8

4 2

96x 192x 96x 192x 192x

160 160 160 160 320

10

1

(8)

4

20

2

(4)

4

20

1

(8)

2

20

1

(8)

1

40

2

(4)

2

40

2

(8)

1

40

1

(4)

1

Memoiy, bytes 240 480 960 1920 3840 3840 7680 7680

(sectors) (3) (5) (9) (17) (33) (33) (65) (65)

Lines/screen 24 48 48 96 192 96 192 192

Bytes/line 10

Bits/pixel 2

(Pixeis/byte) (4)

Scan lines/ 8

pixel

Color clocks/ 4 2 2 1 1 1 1 "A

pixel

Note: ANTIC C and E, the two "hidden" pixel

modes, provide the same resolution. All the other

pixel modes attempt to create as square a pixel as

the TV screen allows - the same number of color

clocks wide as scan lines high. C and £, however,

are twice as wide as they are high, making each

pixel very short and wide. They come very near the

resolution of ANTIC F (GRAPHICS 8). The advan

tages are that, compared to F, C uses half the mem

ory and £ allows four colors.

33 sectors or fewer.

"How many lines do you want to edit? (Mini

mum nn, maximum nn)." The minimum and

maximum depend on the mode and the number

of bytes per line already selected. Again, if you

choose parameters outside the legal range,

Screenbyter will select the minimum or maximum.

And if you choose the maximum number of bytes

per line, only the minimum number of lines per

screen will be possible.

When all selections have been made, you are

given one last chance to change your mind. All

the parameters you chose are displayed on the

screen. If they are correct, press START, and the

program will go on. If you want to make changes,

press OPTION and the program will start over.

Waiting. What's going on while you wait?

Screenbyter configures the memory to reserve

10K (40 pages) at the top of memory to hold screen

memory (up to 8K), the display list, and the

machine language routine that actually puts your

drawing on the screen. Screen memory is cleared

and the machine language routines are loaded. If

you chose to edit a previously saved screen, it is

loaded into memory now. All this takes about six

seconds. The rest of the time is spent writing the

display list. The higher the ANTIC mode, the

longer it takes to write the display list - ANTIC F

requires about 200 POKEs in BASIC, plus the

calculations to find out what numbers to POKE,

and it can take as long as 20 seconds.
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file. If the file is not on disk in the form 
"Dl:filennme.PIX", Screenbyter will tell you and 
ask you to insert the correct disk or, if you wish, 
ask you again if you want to edit a previously 
saved screen. 

Once the fi le is found, Screenbyter reads the 
first four bytes of the file to get the mode number, 
the number of bytes per line, and the number of 
lines in the display as it was saved. Press RETURN 
if you want to change these parameters. Press 
any other key to leave them the same. 

Changing the parameters can have interesting 
effects. Remember that four-color modes all read 
the bytes the same way; if you wan t to draw your 
displays in GRAPHICS 3 (ANTIC 8) and then 
display them in a higher four-color mode, you 
can. Changing the length of a file either chops off 
the bottom or adds blank lines a t the bottom of 
the display . Changing the line width, however, 
will usually result in garbage, since the vertical 
relationships will all be changed. The option is 
included, however, because sometimes even "gar­
bage" can be fun. 

If you are not edi ting a previously saved dis­
play, or if you are changing the parameters, you 
get the following series of prompts: 

"What Antic mode will you work in?" This 
prompt is followed by a table that lists the eight 
ANTIC pixel modes and their graphics mode 
equivalent. ANTIC 8, for instance, is GRAPHICS 
3; ANTIC F (15) is GRAPHICS 8. Two ANTIC 
modes, C (12) and E (14), have no GRAPHICS 
equivalent - they are the famous "GRAPHICS 
6.5" and "GRAPHICS 7.5." (See Table 1.) Enter 
the ANTIC mode number: 8, 9, A, B, C, D, E, or 
F. 

" How wide a line? (Minimum 1m bytes, 
maximum nil bytes)." Depending on the mode 
you chose, Screenbyter will give you the min­
imum and maximum number of bytes per line. 
Remember that in the four-color modes, each 
byte is four pixels, while in the two-color modes, 
each byte is eight pixels. The minimum is based 
on the minimum number of bytes required to fill 
the screen. The maximum is based on the widest 
possible line that will allow the display to fit within 
4K. If you enter numbers outside the legal range, 
Screenbyter will select the minimum or maximum, 
as appropriate . 

With ANTIC E and F, the minimum and 
maximum are the same - you have no option , so 
any number you enter will result in the same 
number of bytes per line. This is because these 
two modes will not scroll- they both require more 
than 4K. Scrolling a screen that crosses a 4K 
boundary requires elaborate arrangements of 
screen memory that are beyond the scope of this 
program. Displays created in E and F will take up 
65 sectors on disk; all other displays will take up 

Table 1: AtarI PIxel Modes 

ANTICmocie 8 9 A B C D E F 

Graphics 
mode 3 4 5 6 7 8 

Colors 4 2 4 2 2 4 4 2 

Resolution 24x 48. 48. 96. 192. 96. 192" 192. 
40 80 80 160 160 160 160 320 

Memory, byles240 480 960 1920 3840 3840 7680 7680 
(seetolS) (3) (5) (9) (17) (33) (33) (65) (65) 

Lines/screen 24 48 48 96 192 96 192 192 

Byteslline 10 10 20 20 20 40 40 40 

Bits/pixel 2 1 2 1 1 2 2 1 
(Pi.elslbyte) (4) (8) (4) (8) (8) (4) (8) (4) 

ScanUnesl 8 4 4 2 1 2 1 1 
pixel 

Colordocksl 4 2 2 1 1 1 1 'h 
pixel 

Note: ANTIC C and E, the two "hidden" pixel 
modes, provide the same resolution. All the other 
pixel modes attempt to create as square a pixel as 
the TV screen allows - the same number of color 
clocks wide as scan lines high. C and E, however, 
are twice as wide as they are high, making each 
pixel very short and wide. They come very near the 
resolution of ANTlC F (GRAPHICS 8). The advan-
tages are that, compared to F, C uses half the mem-
ory and E allows four colors. 

33 sectors or fewer. 
"How many lines do you want to edit? (Mini­

mum nn, maximum nn)." The minimum and 
maximum depend on the mode and the number 
of bytes per line already selected. Again, if you 
choose parameters outside the legal range, 
Screenbyter will select the minimum or maximum. 
And if you choose the maximum number of bytes 
per line, only the minimum number of lines per 
screen will be possible. 

When all selections have been made, you are 
given one last chance to change your mind . All 
the parameters you chose are displayed on the 
screen . If they are correct, press START, and the 
program will go on. If you want to make changes, 
press OPTION and the program will start over. 

Waiting. What's going on while you wai t? 
Screenbyter configures the memory to rese rve 
10K (40 pages) at the top of memory to hold screen 
memory (up to 8K), the display list, and the 
machine language routine that actually puts your 
drawing on the screen . Screen memory is cleared 
and the machine lang uage routines are loaded. If 
you chose to edi t a previously saved screen, it is 
loaded into memory now. All this takes about six 
seconds . The rest of the time is spent writing the 
display list. The higher the ANTIC mode, the 
longer it takes to write the display list - ANTIC F 
requires about 200 POKEs in BASIC, plus the 
ca lculations to find out what numbers to POKE, 
and it can take as long as 20 seconds. 
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When Screenbyter is ready for you to edit,

there will be a cursor in the upper-left-hand
corner.

Moving the cursor. The joystick controls the
cursor.

Drawing a line. Hold down the joystick but

ton to draw; let it up to move the cursor without
drawing.

Selecting a color. Press 1 or SHIFT-CAPS/

LOWR to select Color 1. Press 2 or CONTROL-

CAPS/LOWR for Color 2. Press 3 or SHIFT-

CONTROL-CAPS/LOWR for Color 3. Press 0 or

CAPS/LOWR to select the background color.

Drawing in the background color has the effect of
erasing.

Color Mode. To change the actual colors that

are displayed by Colors 1, 2, or 3, or the back

ground color, press START. You will hear a buzz,

and the cursor will no longer respond to the joy

stick. Instead, moving the joystick will change

the colors displayed on the screen. Moving the

joystick up or right will change the color from

darker to brighter, then jump to the darkest value

of the next color. Moving the joystick down or left

will change the color from brighter to darker, then

jump to the brightest value of the next color.

To change the background color, move the

joystick forward or back; to change Color 3, move

the joystick left or right. To change Color 2, move

the joystick forward or back with the button

pressed; to change Color 1, move the joystick left

or right with the button pressed.

To return to Cursor Mode, press START

again. No other commands will work during Color

Mode.

Slow Mode. Press the space bar to enter Slow

Mode. A delay loop in the program makes the

cursor move much more slowly around the screen,

with a click between moves. This mode allows

you to create details. To return to Fast Mode, press

the space bar again.

Fill Mode. Press the inverse key (Atari logo

key) to enter Fill Mode. A low hum will come

from the television. In this mode, when you press

the joystick button, Screenbyter draws a dot of

the selected color at the current cursor location,

as usual, but it also searches to the right along the

same line. If it finds another dot of the same color

before it reaches the end of the line, it will fill in

all the area between that dot and the current cursor

position with dots of the same color. If no dot of

the same color is found, no fill operation is

performed.

This allows you to fill large or small areas of

the screen with a single color. Simply draw the

right-hand edge of the figure first; then enter Fill

Mode and draw the left-hand border. It takes

some practice to get used to using this function

without accidentally erasing parts of your screen,
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but you may find that this can be the most useful

feature of Screenbyter.

To exit Fill Mode, press the inverse key again.

The hum will continue as long as you are in Fill

Mode, and will stop only when you leave.

Insert a line. Press SHIFT-INSERT to insert a

line at the current cursor position. The bottom

line of the display will be pushed down and lost.

Delete a line. Press SHIFT-DELETE to delete

the current cursor line. A blank line will be added

at the bottom of the display.

Clear the screen. Press CONTROL-SHIFT-

CLEAR to erase the screen completely. If you

haven't already saved the display, it will be lost.

Saving the screen. Press SELECT to save the

screen without ending the editing session. The

current screen display will be saved as "Dl:

TEMPFILE.PIX". You can save as often as you

like; Screenbyter will simply overwrite any ex

isting TEMPFILE.PIX file.

Ending the editing session. Press OPTION

to save the screen and end the editing session.

(To exit without saving, press RESET.) The display

will be saved as "D1:TEMPFILE.SCR." Then the

regular GRAPHICS 0 screen will return and you

will be given several prompts:

"Do you want to save the screen as Dlifile-

name.PlX? (Y or N)." If you answer N, the saved

display will be left as TEMPFILE. PIX. If you an

swer Y, Screenbyter will erase any existing file

that has the same filename. Then Screenbyter will

rename TEMPFILE.PIX with the filename you

chose.

"Do you want to quit? (Y orN)." If you answer

Y, Screenbyter will restore the old top of memory

and exit to BASIC. If you answer N, you will get

another prompt. To return to edit the screen you

just left, press OPTION. That display will be re

loaded into memory, the display list will be re

written, and you can start over. To edit an entirely

new screen, or to change the name of the save

file, press START. In effect, Screenbyter will then

start over.

What's Going On Inside The Program?

Like everything else in a computer, your display

exists as a series of numbers stored in binary

form in memory locations in the computer. The

ANTIC chip scans screen memory as it is in

structed to do by the display list. But it doesn't

read the numbers as numbers. Instead, it reads

them as patterns of "on" and "off" bits.

Four-color modes. In the four-color modes,

each byte is read as code for four pixels. The eight-

bit binary number is treated as four bit-pairs:

oo oo oo oo

Each bit-pair provides the code for one pixel, or

rectangle of color on the screen. In GRAPHICS 3,

When Screenbyter is ready for you to edit, 
there will be a curso r in the upper-l eft-hand 
corn er . 

Moving the cursor. The joystick con trols the 
cursor. 

Drawing a line. Hold dow n the joystick but­
ton to draw; let it up to move the cursor without 
drawing. 

Selecting a color. Press 1 or SHIFT-CAPSI 
LOWR to select Color 1. Press 2 or CO NTROL­
CAPS/LOWR fo r Color 2. Press 3 or SHIFT­
CONTROL-CAPS/LOWR for Color 3. Press 0 or 
CAPSILOWR to select the background color. 
Drawing in the background color has the effect of 
erasing. 

Color Mode. To change the actual colors that 
a re displayed by Colors 1, 2, or 3, or the back­
ground color, press START. You will hea r a buzz, 
and the cursor w ill no longer respond to the joy­
s tick. Instead, moving the joystick will change 
the colors displayed on the screen. Moving the 
joys tick up or right will change the color from 
darker to brighter, then jump to the darkest va lue 
of the next color. Moving the joystick down or left 
w ill change the color from brigh ter to darker, then 
jump to the brightest value of the next color. 

To change the background color, move the 
joystick fo rward or back; to change Color 3, move 
the joystick left or right. To change Color 2, move 
the joystick forward or back w ith the button 
pressed; to change Color 1, move the joystick le ft 
or right with the button pressed . 

To return to Cursor Mode, press START 
again. No other commands will work during Color 
Mode. 

Slow Mode. Press the space bar to enter Slow 
Mode. A delay loop in the p rogram makes the 
cursor move much more slowly around the screen, 
with a click between moves. This mode allows 
you to crea te details . To return to Fast Mode, press 
the space ba r aga in. 

Fill Mode. Press the inverse key (Ata ri logo 
key) to enter Fill Mode. A low hum will come 
from the television . In this mode, w hen you press 
the joystick button, Screenbyter draws a dot of 
the selected color at the current cursor location, 
as usual, but it also searches to the right along the 
same line. If it finds another dot of the same color 
before it reaches the end of the line, it w ill fill in 
all the area between that dot and the current cursor 
position with dots of the same color. If no dot of 
the same color is found, no fill operation is 
performed . 

This allows you to fill large or small areas of 
the screen with a single color. Simply draw the 
right-hand edge of the figure first; then enter Fill 
Mode and draw the left-hand border. It takes 
some practice to get used to using this function 
without accidentally erasing parts of your screen, 
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but you may find that this ca n be the most useful 
fea ture of Screenbyter. 

To exit Fill Mode, press the inve rse key aga in . 
The hum will continue as long as you are in Fill 
Mode, and will stop only w hen you leave. 

Insert a line. Press SH IFT-INSERT to insert a 
line at the current cursor position . The bottom 
line of the d isplay w ill be pushed down and lost . 

Delete a line. Press SHIFT-DELETE to delete 
the current cu rsor line. A blank line w ill be added 
at the bottom of the display . 

Clear the screen. Press CONTRO L-SHIFT­
CLEAR to erase the screen comple tely. If you 
haven ' t already saved the display, it w ill be lost. 

Saving the screen. Press SELECT to save the 
screen without ending the editing session . The 
current screen display will be saved as " 01 : 
TEMPFILE. PIX". You can save as often as you 
like; Screenbyter will simply overw rite any ex­
isting TEMPFILE.PIX file . 

Ending the editing session. Press O PTION 
to save the screen and end the editing session . 
(To exit without saving, press RESET.) The di splay 
will be saved as " Dl:TEMPFILE.5CR. " Then the 
regular GRAPHICS 0 screen w ill return and you 
will be given several pn?mpts: 

" Do you want to save the screen as Dl:file­
name. PIX? (Y or N)." If you answer N, the saved 
display will be left as TEMPFILE.PIX. If you an­
swer Y, Screenbyter will erase any existing fil e 
that has the same filename. Then Screenbyter will 
rename TEMPFILE. PIX with the fil ename you 
chose. 

" Do you want to quit? (Y or N)." If you answer 
Y, Screenbyter will restore the old top of memory 
and exit to BASIC. If you answer N, you will get 
another prompt. To re turn to edit the screen you 
jus t le ft, press OPTION . That display will be re­
loaded into memory, the display list will be re­
written, and you can start over. To edit an entirely 
new screen, or to change the name of the save 
file, press START. In effect, Screenbyter will then 
s tart over. 

What's Going On Inside The Program? 
Like every thing else in a computer, your di splay 
exists as a series of numbers stored in bina ry 
form in memory locations in the computer. The 
ANTIC chip scans screen memory as it is in­
s tructed to do by the display list. But it doesn' t 
read the numbers as numbers. Instead , it reads 
them as patterns of "on" and "off" bits. 

Four-color modes. In the four-color modes, 
each byte is read as code for four pixels . The eight­
bit binary number is treated as four bit-pairs: 

00 00 00 00 

Each bit-pair provides the code for one pixel, or 
rectangle of color on the screen . In GRAPHICS 3, 



each pixel is the size of a character in GRAPHICS

0. In GRAPHICS 7.5, each pixel is one scan line

high and one color clock wide, which gives very

good resolution. But all four-color modes read the

bit-pairs the same way.

00 means to display the background color

(the color code stored at location 712).

01 means to display Color 1 (the color code

stored at location 708).

10 means to display Color 2 (the color code

stored at location 709).

11 means to display Color 3 (the color code

stored at location 710).

This means that the number 216 (binary

11011000) is treated as four pixel color instructions:

The first pixel is Color 3, the second pixel is Color

1, the third pixel is Color 2, and the last pixel is

the background color.

Two-color modes. The two-color modes treat

each bit as a separate pixel instruction, so that

each byte controls eight pixels. An "on" bit, or 1,

is read as a Color 1 instruction, while an "off" bit,

or 0, is read as a background color instruction. In

a two-color mode, the number 216 would be
treated as eight pixel color instructions: Two "on"

pixels, one "off" pixel, two more "on" pixels, and

three "off" pixels. (See Table 1 for a listing of all

the modes.)

Moving around the screen. Moving the cursor

around the screen, then, isn't simply a matter of

moving from one byte to the next in screen mem

ory. Screenbyter also has to move from bit to bit

or from bit-pair to bit-pair within the bytes. This

can be done in BASIC by adding or subtracting

values, but it is very slow. Machine language,

however, has powerful commands that make it

easy to move from bit to bit. DRAWTO and PLOT

commands do these manipulations for you, but

since Screenbyter is circumventing the BASIC

graphics commands entirely, there was no practi

cal choice but to execute the main drawing opera

tions in machine language.

To understand what Screenbyter is doing,

you need to understand a few machine language

commands: EOR, ORA, and AND. The two OR

instructions and the AND instruction are not the

same as the AND and OR you use in Atari BASIC.

In machine language, these are operations on the

bits of an eight-bit number, and are often called

"bitwise" AND and OR to help keep the difference

in mind.

AND, OR, EOR Explained
All three operations compare two numbers, one

stored in the accumulator and another somewhere

else in memory. The operation results in a third

number, which is stored in the accumulator in

place of the number that was already there.

• AND, referred to as "bitwise AND," com

pares the two numbers, bit by bit. Any bit that is

on in both numbers stays on in the resulting

number. All other bits are turned off. In other

words, only bits that are on in the first number

and in the second number remain on in the result.

10010110

AND 11110000

results in 10010000

• ORA, referred to as "bitwise OR," compares

the two numbers, but in this case any bit that is

on in either number stays on in the result:

10010110

ORA lllioooo

results in 11110110

• EOR, referred to as "exclusive OR," com

pares the two numbers, and any bit that is on in

one and only one number is left on in the result.

Any bit that is on in both numbers or off in both

numbers is off in the result:

10010110

EOR 11110000

results in 01100110

How do these actually work, in practice?

Screenbyter maintains several masks. The

Color Mask is in page 6, at memory location 1692.

This byte is set from BASIC whenever the color is

changed, and it is set so that every bit or bit-pair

represents a pixel of the selected color. If the

background color is selected, the Color Mask is

00000000. If Color 1 is selected, the Color Mask is

01010101. For Color 2, the Color Mask is 10101010,

and for Color 3 it is 11111111. With two-color

modes, the Color Mask is either 00000000 or

11111111.

The Cursor Mask is kept at location 1696. It is

set to represent the current cursor pixel within

the cursor byte. The bits in the current pixel are

on; all others are off. In four-color modes, if the

cursor is in the leftmost pixel of the cursor byte,

the Cursor Mask will be set to 11000000; if it is in

the rightmost pixel, the mask will be set to

00000011. The two middle pixels are 00110000 and

00001100. In two-color modes, a single "on" bit

represents the cursor position.

Whenever you move the cursor left or right

or diagonally, the Cursor Mask is shifted left or

right, so that at any given moment, the Cursor

Mask will mark which bit or bit-pair Screenbyter

should change.

If you are drawing, Screenbyter first picks up

the value of the current cursor byte and stores it

at 1690. Then it picks up the Cursor Mask and

EORs it with 11111111 (decimal 255). This reverses

the Cursor Mask - any bit that was on is now off,

and any bit that was off is now on.

Let's see that in action in a four-color mode,
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each pixel is the size of a character in GRAPHICS 
O. In GRAPHICS 7.5, each pixel is one scan line 
high and one color clock w ide, which gives very 
good resolu tion. But all four-color modes read the 
bit-pairs the same way. 

00 means to display the background color 
(the color code stored at location 712). 

01 means to display Color 1 (the color code 
stored at location 708). 
10 means to display Color 2 (the color code 
storeq at loca tion 709). 
11 means to display Color 3 (the color code 
stored at location 710). 

This means that the number 216 (binary 
11011000) is trea ted as four pixel color instructions: 
The first pixel is Color 3, the second pixel is Color 
1, the third pixel is Color 2, and the last pixel is 
the background color. 

Two-color modes. The two-color modes treat 
each bit as a separate pixel instruction, so that 
each by te controls eight pixels. An "on" bit, or 1, 
is read as a Color 1 instruction, while an "off" bit, 
or 0, is read as a background color instruction. In 
a two-color mode, the number 216 would be 
treated as eight pixel color instructions: Two "on" 
pixels, one "off" pixel, two more "on" pixels, and 
three "off" pixels. (See Table 1 for a lis ting of all 
the modes.) 

Moving around the screen. Moving the cursor 
around the screen, then, isn' t simply a matter of 
moving from one byte to the next in screen mem­
ory. Screenbyter also has to move from bit to bit 
or from bit-pair to bit-pair within the bytes. This 
can be done in BASIC by adding or subtracting 
values, but it is very slow. Machine language, 
however, has powerful commands that make it 
easy to move from bit to bit. ORA WTO and PLOT 
commands do these manipulations for you, but 
since Screenbyter is circumventing the BASIC 
graphics commands entirely, the re was no practi­
ca l choice but to execute the main drawing opera­
tions in machine language. 

To understand what Screenbyter is doing, 
you need to understand a few machine language 
commands: EaR, ORA, and AND. The two OR 
instructions and the AND instruction are not the 
same as the AND and OR you use in Atari BASIC. 
In machine language, these are operations on the 
bits of an eight-bit number, and are often called 
" bitwise" AND and OR to help keep the difference 
in mind . 

AND, OR, EOR Explained 
All three operations compare two numbers, one 
stored in the accumulator and another somewhere 
else in memory . The operation results in a third 
number, which is stored in the accumulator in 
place of the number that was already there. 

• AND, refe rred to as "bitwise AND," com­
pares the two numbers, bit by bit. Any bit that is 
on in both numbers stays on in the resulting 
number. All other bits are turned off. In other 
words, only bits that are on in the first number 
and in the second number remain on in the result. 

10010110 
AND 11110000 

resuHs in 10010000 

• ORA, referred to as "bitwise OR." compares 
the two numbers, but in this case any bit that is 
on in either number s tays on in the result: 

10010110 
ORA 11110000 

results in 11110110 

• EaR. referred to as "exclusive OR," com­
pares the two numbers, and any bit that is on in 
one and only one number is left on in the result. 
Any bit that is on in both numbers or off in both 
numbers is off in the result: 

10010110 
EOR 11110000 

results in 01100110 

How do these actually work, in practice? 
Screenbyter maintains several masks. The 

Color Mask is in page 6, at memory location 1692. 
This byte is set from BASIC whenever the color is 
changed , and it is set so that every bit or bit-pair 
rep resents a pixel of the selected color. If the 
background color is selected, the Color Mask is 
00000000. If Color 1 is selected, the Color Mask is 
01010101. For Color 2, the Color Mask is 10101010, 
and for Color 3 it is 11111111. With two-color 
modes, the Color Mask is either 00000000 or 
11111111. 

The Cursor Mask is kept at location 1696. It is 
set to represent the current cursor pixel within 
the cursor byte. The bits in the current pixel a re 
on; all others are off. In four-color modes, if the 
cursor is in the le ftmost pixel of the curso r byte, 
the Cursor Mask will be set to 11000000; if it is in 
the rightmost pixel. the mask will be set to 
00000011. The two middle pixels are 00110000 and 
00001100. In two-color modes, a single "on" bit 
represents the cursor position . 

Whenever you move the cursor left or right 
or diagonally, the Cursor Mask is shifted left or 
right, so that at any given moment, the Cursor 
Mask will mark which bit or bit-pair Screenbyter 
should change. 

If you are drawing, Screenbyter first picks up 
the value of the current cursor byte and stores it 
at 1690. Then it picks up the Cursor Mask and 
EaRs it with 11111111 (decimal 255}. This reverses 
the Cursor Mask - any bit that was on is now off, 
and any bit that was off is now on. 

Let's see that in action in a four-color mode, 
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in which the background is black, Color 1 is red,

Color 2 is green, and Color 3 is blue. The bit-pairs

will be separated in these examples, to make it

easier to keep track of the pixels.

Cursor Mask

EOR

results in

00 11 00 00

11 11 11 11

11 00 11 11 (Reverse Cursor Mask)

Screenbyter then ANDs the Reverse Cursor Mask

with the number at 1690, which in effect makes a

hole in the cursor position:

Reverse Cursor Mask

AND

results in

11

01

01

00

01

DO

11

01

01

11

11

11

red

red

red
—

red

red

blue

blue

The two bits in the cursor position will always be

turned off.

Now Screenbyter must prepare the pixel code

to go in that hole. Screenbyter picks up the Cursor

Mask and ANDs it with the Color Mask. Since all

the bits in the Cursor Mask are off except the two

bits of the current pixel, the resulting number will

have only the bits that represent the current color,

and only in the pixel position:

Cursor Mask

AND Color Mask

results in

00 11 00 00

10 10 10 10 green green green green

00 10 00 00 — green — —

Now we are ready to put the correct pixel

code into the hole in the current cursor byte. To

do this, we bitwise OR the current pixel we just

got with the cursor byte with a hole in it from the

operation before. Remember that with ORA, any

byte that is on in either or both of the two numbers

is on in the result:

correct pixel

ORA current byte

with hole

results in

00

01

01

10

00

10

00

01

01

00

11

11

—

red

red

green

—

green

—

red

red

—

blue

blue

The result is then stored in 1690, and later in the

program it is put into screen memory.

If you are not drawing (merely moving the

cursor) the operation is a little different, but AND,

EOR, and ORA perform the same functions.

Machine language is so fast that all this seems

to happen instantaneously. In fact, the only reason

the cursor doesn't fly around the screen out of

control is because Screenbyter keeps leaving the

machine language routine, returning to BASIC to

check the keyboard for other commands. Even

so, the cursor moves so quickly that it has to be

slowed down in order to allow you to draw details.

Use of Page 6. The machine language routine

at SCROLL uses a field in Page 6 to hold some

important variables. The memory locations in

Page 6 are explained in Table 2.

Screenbyter Displays In Your Own

Programs

Here are two routines you can add to your own
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Table 2: Page 6 Locations
1670

1671

1672

1673

1674-1675

1676-1677

1678

1679

1680

1681

1682

1683

1684

1685

1686-1687

1688-1689

1690

1691

1692

1693

1694

1695

1696

1697

1698

1699

1700

1701

1702-1704

WIDE-1. Used to check for the end of the logical
line.

Used in fill routine to keep track of right border
of fill.

Cursor location: current byte on logical line.

Used by the fill routine to hold the pattern of the

rightmost byte of the fill line.

LINE-1. Used to check for last line of display.

Cursor location: current logical line number.

Bytes per screen line-1. Used by the scrolling

routine to check for the end of the screen line.

Cursor location: Current byte on screen line.

Lines per screen-1. Used by the scrolling routine

to check for the bottom of the screen display.

Cursor location: current screen line number.

Used by the Mil routine to hold the pattern of the

leftmost byte of the fill line.

A temporary holding location.

Used by the fill routine to hold the real value of
the byte currently being tested.

A temporary holding location.

The current screen starting address (the address

of the upper-left-hand corner of the screen).

Cursor location: the address of the current cursor

byte in screen memory.

The real contents of the current cursor byte.

The,reverse (cursor display) contents of the
current cursor byte.

Color Mask.

The number of bits per pixel (1 or 2).
Scroll flag (0 = do not scroll).

Fill flag (0 = do not fill).

Cursor Mask.

Joystick value.

Total number of lines per screen. Used in the

scroll routine to change the correct number of

LMS instructions in the display list.

WIDE. Used in the scroll routine to increment the

LMS addresses in the display list.

Fill Test Mask. Used in the fill routine to isolate

and test each pixel until a pixel of the selected

color is found.

Starting Fill Test Mask. Either 192 (four-color

mode) or 128 (two-color mode).

Machine language jump vector: JMP followed by

the address of the fill subroutine held in the

string FILLS.

programs, which will allow you to load the dis

plays you created with Screenbyter. The first

routine, Load and Display List, works with any

Screenbyter file. However, it sets up a custom

display list with individual LMS instructions/

suitable for scrolling. This makes the setup time

rather long. So a Simple Load Routine is also in

cluded. It will work with any display file that was

created using the minimum line width and number

of lines per screen, except screens created in

ANTIC C and E {GRAPHICS 6.5 and 7.5). You

cannot use it if you intend to scroll horizontally.

However, you can use it if you intend to scroll

vertically or flip pages, and if your display was

created with the minimum line width.

in which the background is black, Color 1 is red, 
Color 2 is green, and Color 3 is blue. The bit-pairs 
will be separated in these examples, to make it 
easier to keep track of the pixels . 

Cursor Mask 00 11 00 00 
EOR 11 11 11 11 

results in 11 00 11 11 (Reverse Cursor Mask) 

Screenbyter then ANDs the Reverse Cursor Mask 
with the number at 1690, which in effect makes a 
hole in the cursor po"Sition: 

Reverse Cursor Mask 11 00 11 11 
AND 01 01 01 11 red red red blue 

results in 01 00 01 11 red red blue 

The two bits in the cursor position will always be 
turned off. 

Now Screenbyter must prepare the pixel code 
to go in that hole. Screenbyter picks up the Cursor 
Mask and ANDs it with the Color Mask. Since all 
the bits in the Cursor Mask are off except the two 
bits of the current pixel, the resu lting number will 
have only the bits that represent the current color, 
and only in the pixel position: 

Cursor Mask 00 11 00 00 
AND Color Mask 10 10 10 10 green green green green 

results in 00 10 00 00 - green -

Now we are ready to put the correct pixel 
code into the hole in the current cursor byte. To 
do this, we bitwise OR the current pixel we just 
got with the cursor byte with a hole in it from the 
operation before. Remember that with ORA, any 
byte that is on in either or both of the two numbers 
is on in the result: 

correct pixel 00 10 00 00 green -
ORA current byte 

with hole 01 00 01 11 red red blue 
results in 01 10 01 11 red green red blue 

The result is then stored in 1690, and later in the 
program it is put into screen memory. 

If you are not drawing (merely moving the 
cursor) the operation is a little different, but AND, 
EOR, and ORA perform the same functions. 

Machine language is so fast that all this seems 
to happen instantaneously. In fact, the only reason 
the cursor doesn't fly around the screen out of 
control is because Screenbyter keeps leaving the 
machine language routine, returning to BASIC to 
check the keyboard for other commands. Even 
so, the cursor moves so quickly that it has to be 
slowed down in order to allow you to draw details. 

Use of Page 6. The machine language routine 
at SCROLL uses a field in Page 6 to hold some 
important variables. The memory locations in 
Page 6 are explained in Table 2. 

Screenbyter Displays In Your Own 
Programs 
Here are two routines you can add to your own 
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Table 2: Page 6 locations 
1670 

1671 

1672 
1673 

1674-1675 
1676-1677 
1678 

1679 
1680 

1681 
1682 

1683 
1684 

1685 
1686-1687 

1688-1689 

1690 
1691 

1692 
1693 
1694 
1695 
1696 
1697 
1698 

1699 

1700 

1701 

1702-1704 

WIDE-I . Used to check for the end of the logical 
line. 
Used in fill routine to keep track of right border 
offill. 
Cursor location: current byte on Jogicalline. 
Used by the fill routine to hold the pattern of the 
nghtrnost byte of the fill line. 
LINE-I. Used to check for last line of display. 
Cursor location: current logical line number. 
Byte.s per screen line-I. Used by the scrolling 
routme to check for the end of the screen line . 
Cursor location: Current byte on screen line . 
Lines per screen-I. Used by the scrolling routine 
to check for the bottom of tbe screen display. 
Cursor location: current screen line number. 
Used by the fill routine to hold the pattern ofthe 
leftmost byteofthe fill line. 
A temporary holding location. 
Used by the fiJI routine to hold the real va lue of 
the byte currently being tested. ! 
A temporary holding location. 
The current screen starting address (the address 
of the upper-left-hand corner of the screen). 
Cursor location: the address of the current" cursor 
byte in screen memory. 
The real contents of the current cursor byte. 
The,reverse (cursor display) contents of the 
current cursor byte. 
Color Mask. 
The number of bits per pixel (1 or 2). 
Scroll flag (O=do not scroll). 
FiU flag (O=do not fiJI). 
Cursor Mask. 
Joystick value. 
Total number of lines per screen. Used in the 
scroll rO\ltine to change the correct number of 
LMS instructions in the display tist. 
WIDE. Used in the scroU routine to increment the 
LMS addresses in the display list. 
Fill Test Mask. Used in the fill routine to isolate 
and test each pixeJ until a pixel of the selected 
color is found. 
Starting Fill Test Mask. Either 192 (four-color 
mode) oc 128 (twO·COIOT mode). 
Machine language jump vector: IMP followed by 
the address of the fill subroutine held in the 
string FlLl.$. 

programs, which will allow you to load the dis­
plays you created with Screenbyter. The first 
routine, Load and Display List, works with any 
Screenbyter file. However, it sets up a custom 
display list with individual LMS instructions, 
suitable for scrolling. This makes the setup time 
rather long. So a Simple Load Routine is also in­
cluded. It will work with any display fil e that was 
created using the minimllm line width and number 
of lines per screen, except screens created in 
ANTIC C and E (GRAPHICS 6.5 and 7.5). You 
cannot use it if you intend to scroll horizontally. 
However, you can use it if you intend to scroll 
vertically or flip pages, and if your display was 
created with the minimum line width. 



Both routines will configure memory to pro

tect the screen display, read the display param

eters from whatever display file you choose, and

load the file into memory. It uses a load routine

very similar to the one used by Fontbyter, so we

won't explain them again here.

Notice that in loading displays created in

ANTIC E and F (GRAPHICS 7.5 and 8), the screen

display must cross a 4K boundary line. The ANTIC

chip gets fussy at this point, and ignores anything

after a 4K boundary line until the beginning of

the line pointed to by the next LMS instruction.

Therefore, screen memory must be arranged so

that the 4K boundary line comes right at the end

of a line; the display list routine will have set the

value of SC, the start of screen memory, so that

the 4K boundary line will fall right at the end of a

line.

Program 1: Load And Display List Routine

5 CLR :DIM PPB ( 7) ,BPL(7) ,MXW<7) ,LPS(

7) ,FL$ (20) :FL*="D1:SHIP.PIX11 : 60SUB

4000

4000 FDR 1=0 TO 7:READ W,N,C,T:PPB(I

)=W:BPL(I)=N:MXW(I)=C:LPS(I)=T:

NEXT I

4005 ft=PEEK(106):TQP=ft-36:SP=TOP+4:S

C=SP*256:DL=256*T0P:PDKE 106,TO

P:GRAPHICS 0:PRINT "{CLEAR}"

4010 X=16:ICCQM=S34:ICBADR=836:ICBLE

N=840:SC0N=PEEK(559):K4=4096

4015 OPEN #1,4,0,FL$:GET #1,M:MB=M-B

:GET #1,WIDE:GET #1,LLO:GET #1,

LHI:LINE=LL0+256*LHI:SZ=WIDE*LI

NE

4020 FDR I=70B TD 711BSET #1,N:POKE

I , N:NEXT I:POKE I,N

4025 SC = SC+ ( (LINE*WIDE) >K4)*(K4-INT<

K4/WIDE)*WIDE):SH=INT(SC/256):S

L=SC-256*SH

4030 FOR 1=0 TO 2:POKE DL+I,112:NEXT

I : N= 0

4035 FOR I=DL+3 TO DL+3*LPS<MB) STEP

3:C=SC+N*WIDE:P0KE Iv64+NbT»XN

T <C/256)

4040 POKE I+2,T:P0KE I + 1,C-256*T:N = N

+1:NEXT I

4045 POKE I,65:POKE I+1,0:POKE 1+2,D

L/256

4050 POKE 560,0:POKE 561,DL/256

4055 POKE ICBADR+X+1,SH:POKE ICBADR+

X,SL:POKE ICBLEN+X^l,1+INT<SZ/2

56):P0KE ICBLEN+X,0

4060 POKE ICC0M+X,7:I=U5R(ADR("hhhHL

VE") , X) :CLOSE #1:RETURN

4065 DATA 2,10,170,24,1,10,85,48,2,2

0,85,48,1,20,42,96

4070 DATA 1,20,21,192,2,40,42,96,2,4

0,40, 192, 1,40.40, 192

4000

4005

4010

4015

4020

4025

4030

4035

4055

4060

4065

FOR 1=0 TO 15:READ N:GM<I)=N:NE

XT I

A = PEEK(106):TOP =A-36:SP=TOP + 4: S

C=SP*256:DL=256*TOP:POKE 106,TO

P:GRAPHICS 0:PRINT "{CLEAR}"

X=16:ICC0M=B34:ICBADR=836:ICBLE

N=S40:SCON=PEEK(559>:K4=4096

OPEN #1 ,4,0,FL*:GET ttl,M:GET #1

,WIDE:GET #1,LLO:GET #1,LHI:LIN

E=LL0+256*LHI:SZ=WIDE*LINE

FOR 1=708 TO 711:6ET #1,N:POKE

I,N:NEXT I:POKE I,N

SC=SC+< (LINE*WIDE)>K4)*(K4-INT<

K4/WIDE)*WIDE) :SH=INT (SC/256) :S

L=SC-256*SH

GRAPHICS GM(M)+16:IF GM(M)=0 TH

EN ? "INVALID MODE":RETURN

DL=PEEK(560)+256*PEEK(561):DL4=

DL+4:DL5=DL+5:P0KE DL4,SL:P0KE

DL5,SH

POKE ICBADR+X+1,SH:POKE ICBADR+

X,SL:POKE ICBLEN+X + 1, 1 + INT <SZ/2

56):POKE ICBLEN+X,0

POKE ICCDM+X,7:I=USR£ADR("hhhDL

VC") , X) :CLOSE ttl:RETURN

DATA 0,0,0,0,0,0,0,0,3,4,5,6,0,

7, 0, 0

Program 2: Simple Load Routine

CLR :DIM SM<15),FL*(20):FL$="D1:GB

-PIX":GOSUB 4000

FOR 1=0 TO 30000:NEXT I

Program: Screenbyter

After the main listing of the BASIC program,

you will find several programs to create disk files

containing the machine language routines used in

Screenbyter. If you prefer, you can easily add

these DATA statements to your program and

read them that way, or - as we prefer to do - load

them into string constants and use them that way,
without so many disk accesses. However, typing

in strings that have lots of inverse and control

characters in them can be tedious and often leads

to typing errors, so these DATA statements are

necessary in the published version of the program.

If you are also using "Fontbyter" (COMPUTE!,

September 1983), you might notice that Screen

byter follows the same structure. That's because

Fontbyter was used as the starting point, and

changed wherever Screenbyter's needs were dif

ferent. However, the line insert, line delete, and

clear screen machine language routines are not

identical, so don't try to use the similar Fontbyter

routines for Screenbyter - you will hopelessly con

fuse your Atari if you do, and confused Ataris

have unpleasant ways to express their frustration.

Program 3: Screenbyter

5 DIM FSAVE* (20) ,FLDADS(20) ,FL$ (40) ,

FLL*(20),DELETE*(118),EXPAND*(102)

,N* <13) ,FILL*(230) ,CLEAR* £26)

10 DIM PPB(7) ,BPL (7) ,MXWf7) ,LPS(7) ,C

OL ( 11) ,CL(3)

15 A=PEEK(106>:TOP=A-40:SP=TOP+8:SC=

SP*256:DL=256*TOP:SCROLL=DL+600:P

OKE 106,TOP

20 X=16:ICC0M=834:ICBADR=836:ICBLEN=

840:GRAPHICS 0:SCON=PEEK(559):F=1
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Both rou tines will configure memory to pro­
tect the screen display, read the display param­
eters from whatever display file you choose, and 
load the file into memory. It uses a load routine 
very similar to the one used by Fontbyter, so we 
won't explain them again here. 

Notice that in loading displays created in 
ANTIC E and F (GRAPHICS 7.5 and 8), the screen 
display must cross a 4K boundary line. The ANTIC 
chlp gets fussy at this point, and ignores anything 
after a 4K boundary line until the beginning of 
the line pointed to by the next LMS instruction. 
Therefore, screen memory must be arranged so 
that the 4K boundary line comes right at the end 
of a line; the display list routine will have set the 
value of SC, the start of screen memory, so that 
the 4K boundary line will fall right at the end of a 
line. 

Program 1: Load And Display List Routine 

5 CLR :DIM PPB(71 ,BPL(7) ,MXW(7) ,LPS( 
7),FL$(20):FL$="D1:SHIP_PIX":GOSUB 

4000 
4000 FOR 1=0 TO 7:READ W,N,C,T:PPB(I 

)=W:BPL(I)=N:MXW(I)=C:LPS(I)=T: 
NEXT I 

40 05 A=PEEK(106):TOP=A-36 : SP=TOP+4 :S 
C=SP*256:DL =2 56*TOP:POKE 106,TO 
P:GRAPHICS 0:PRINT "(CLEAR)" 

4010 X=16:ICCOM=834:ICBADR= 8 36 :ICBLE 
N=840:SCDN=PEEK(559):K 4=4096 

4015 OPEN #1,4, 0,F L$:GET #1,M:M8=M - 8 
:GET #1,WIDE:GET #1,LLO:GET #1, 
LHI:LINE = LLO+256 * LHI:SZ=WIDE*LI 
NE 

4 020 FOR 1= 70 8 TO 7 11:GET #1,N:PO KE 
I,N:NEXT I:PO KE I,N 

4025 SC=SC+«LINE*WIDE»K4)*( K4 - INT( 
K4 / WIDE)*WIDE):SH = INT( SC/256 ):S 
L=SC - 256*SH 

4030 FOR 1= 0 TO 2 :POKE DL+I,11 2 :NEXT 
I: N=0 

40 3 5 FOR I=DL+ 3 TO DL+ 3* LPS(MB) STEP 
3 : C=SC+N*WIDE:POKE 1,64+M:T=IN 

T(C/256) 
4040 POKE 1+2,T:POKE 1+ 1,C-256*T:N=N 

+1:NEXT I 
4045 POKE 1 ,65 :POKE 1+1,0:POKE I+2,D 

L/256 
4050 POKE 560,0:POKE 561,DL/256 
4055 POKE ICBADR+X+1,SH:POKE ICBADR+ 

X, SL:PO KE ICBLEN+ X+ 1,1+INT(SZ/2 
56) :POKE ICBLEN+ X,0 

406 0 POKE ICCOM+ X,7: I=USR ( ADR("hhhaL 
vr;:" ),X) : CLOSE #1:RETURN 

4065 DATA 2, 1 0,170,24, 1,. 10,85,48,2,2 
0,85,48,1,20,42,96 

4070 DATA 1, 20,2 1,192,2,40, 42,96,2,4 
0, 4 0, 192,.1,4 0,40,1 92 

Program 2: Simple Load Routine 

5 CLR :DIM GM(15),FL$(20):FL$="D1:G8 
_PI X":GOSUB 4000 

6 FOR 1=0 TO 30000:NEXT I 

4000 FOR 1=0 TO 15:READ N:GM(I)=N:NE 
XT I 

4005 A=PEEK(106):TOP=A-36:SP=TOP+4:S 
C=SP*256:DL=256*TOP:POKE 106,TO 
P:GRAPHICS 0:PRINT "{CLEAR)" 

4010 X=16 :ICCOM=B34 :ICBADR =836 :ICBLE 
N=840:SCON=PEE K (559): K4=4096 

4015 OPEN #1,4,0,FLS:GET #l,M:GET #1 
, WIDE:GET #1,LLO:GET #1,LHI:LIN 
E=LLO+256*LHI:SZ=WIDE*LINE 

4020 FOR 1=708 TO 7 11:GET #1,N:POKE 
I,N:NEXT I:POKE I,N 

4025 SC=SC+«LINE*WIDE»K4)*(K4 - INT( 
K4 / WIDE) *WIDE): SH=INT (SC/256): S 
L=SC-256*SH 

4030 GRAPHICS GM(M)+16:IF GM(M)=0 TH 
EN ? "INVALID MODE":RETURN 

4035 DL=PEEK(560)+256*PEEK(561):DL4= 
DL+4:DL5 = DL+5:PO KE DL4 , SL:POKE 
DL5,SH 

4055 PO KE ICBADR+X+1,SH:PGKE ICBADR+ 
X,SL:PO KE ICBLEN+X+l,I+INT(SZ /2 
56):POKE ICBLEN+X,0 

4060 POKE ICCOM+X,7:I=USR(ADR("hhhaL 
vr;:"),X):CLOSE #1:RETURN 

4065 DATA O,O,O,O,O,O,O,O,3,4,5,6,O, 
7,O,O 

Program: Screenbyter 
After the main listing of the BASIC program, 

you will find severa l programs to create disk fil es 
containing the machine language routines used in 
Screenbyter. If you prefer, you can easily add 
these DATA statements to your program and 
read them that way, or - as we prefer to do - load 
them into string constants and use them that way, 
without so many disk accesses . However, typing 
in strings that have lots of inverse and control 
characters in them can be tedious and often leads 
to typing errors, so these DATA statements are 
necessary in the published version of the program. 

If you are also using "Fontbyter" (COMPUTE!, 
September 1983), you might notice that Screen­
byter follows the same structure. That's because 
Fontbyter was used as the starting point, and 
changed wherever Screenbyter's needs were dif­
ferent. However, the line insert, line delete, and 
clear screen machine language routines are not 
identical, so don't try to use the similar Fontbyter 
routines for Screenbyter - you will hopelessly con­
fuse your Atari if you do, and confused Ataris 
have unpleasant ways to express their frustration . 

Program 3: Sereenbyter 

5 DIM FSAVE$(20),FLDAD$(20),FL$(40), 
FL L $ (20) , DE L ETE $ ( 11 B) , E X PAND$ ( 102) 
,N$(1 3 ) ,FILL$(230) , CLEAR$(26) 

10 DIM PPB(71 , BPL(71,MXW(71 , LPS(7),C 
DL ( 11 ) , CL ( 3 ) 

15 A=PEEK(106):TOP=A-40:SP = TDP+B:SC= 
SP*256:DL =2 56*TOP:SCRDLL = DL+600:P 
OKE 106,TOP 

20 X=16:ICCOM=834:ICBADR=836:ICBLEN= 
840:GRAPHICS 0:SCON=PEEK(559):F=1 
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670:K4=4096:N*="No equivalent"
25 C=707:FOR 1=0 TO 7:IF I/2=INT(I/2

) THEN C=C+1:IF C=711 THEN C=712

30 COL(I)=C:NEXT I:CL<0)=0:CL(1)=85:

CL (2)=170:CL(3)=255:FMS =ADR("hhhQ
LVE" )

35 RESTORE 770:FOR 1=0 TO 7:READ W,N

, C, T:PPB(I)=W:BPL(I)=N:MXW ( I)=C:L

PS<I)=T:NEXT I:POKE 16,112:G0T0 3
15

40 OPEN #1,4,0,FL*:GET #1,MD:GET #1,

WD:GET #1,LLQ:GET tt1,LHI:LN=LL0+2
56*LHI:SZ=WD*LN

45 FOR 1=0 TO 6 STEP 2:GET #1,N:POKE
COL(I),N:NEXT I

50 POKE ICBADR+X+1,SH:POKE ICBADR+X,

SLsPOKE ICBLEN+X+1,1+INT(SZ/256):

POKE ICBLEN+X,0

5 5 POKE ICCOM+X,7:I=USR(FMS,X):CLOSE

#1:RETURN

OPEN #1,8,0,"D1:TEMPFILE.PIX":PUT

#1,M:PUT ttl,WIDE:PUT #1,LLO:PUT

#1,LHI

FOR 1=0 TO 6 STEP 2:PUT 4*1,PEEK(C

OL(I)):NEXT I:POKE PEEK(1688)+256
JPEEKC1689),PEEK(1690)

POKE ICBADR+X+1,SH:POKE ICBADR+X,

SLiPOKE ICBLEN+X+1,1+INT((LINE*WI

DE)/256):P0KE ICBLEN + X, 0

POKE ICCOM+X,11:I=USR(FMS,X):CLOS

E #1:RETURN

IF <(LINEIWIDE-PIX)<WIDE) THEN RE

TURN

C=USR(ADR(DELETE*)):POKE 1690,PEE

K(PEEK(1688)+256*PEEK(1689)>:POKE

53279,4:0N SPEED GOSUB 740:RETUR

N

IF ((LINE*WIDE-PIX)<WIDE) THEN RE

TURN

T=SC+WIDE*LINE-WIDE-lsC=INT(T/256
>:T=T-256*C:P0KE 205,TsPOKE 206,C

POKE (PEEK(1688)+256*PEEK(1689))

,PEEK(1690)

C=USR(ADR(EXPAND*)):POKE 1690,0:

POKE 53279,4:ON SPEED GGSUB 740:

RETURN

POKE 1690,PEEK(SO:POKE 1691.121

:POKE 559,SCON:0PT=8

OPT=PEEK(53279):IF 0PT=6 THEN GO

SUB 180:GOTO 115

N=PEEK(632):C=USR(SCROLL,N):IF N

<15 THEN POKE 77,0:IF SPEED THEN

GOSUB 740:POKE 53279,4

IF PEEK(753)=3 THEN GOSUB 140:GO

TO 115

550:IF 0PT=5 THEN

115

60

65

70

75

30

85

90

95

100

105

110

1 15

120

125

130

135

140

145

150

155

160

165

170

(C=116)+2*(C=119>+3

80,90,170

C=C-59:SHIF=INT(C/6

OR C=26 OR C=50

ON DPT=3 GOTO

GOSUB 60:GOTO

GOTO 115

GOSUB 635:0N

*(C=246) GOTO

IF N=60 THEN

4):GOSUB 725

IF C=31 OR C=30

THEN GOSUB 720

IF N= 33 THEN SPEED=1 *<SPEED= 0) :G

OSUB 715

IF N = 39 THEN VERS =255* ( VERS = 0) :P

OKE 1695,VERS:GOSUB 735

RETURN

C=USR(ADR(CLEAR*),SP):POKE 1690,

0:POKE 1691,PEEK(1696):RETURN

1 75

180

185

190

195

200

2 05

210

215

230

240

245

250

255

260

265

270

275

280

285

290

295

300

305

310

315

320

325

330

335

340

GOSUB 715:RETURN

GOSUB 715

DI=PEEK(632):T=PEEK(644):DI=DI+5

*(DI=7):DI=DI-11:OPT=PEEK(53279)

:IF 0PT=6 THEN 175

IF DK0 OR DI>3 THEN 185

DI=4*T+DIsIF DI/2=INT(DI/2) THEN

POKE COL(DI),PEEK(COL(DI>)-2+25

6*(PEEK(C0L(DI))<2):GOTO 185

POKE COL (DI> ,PEEK(COL(DI) )+2-2 56

* (PEEK (COL(DI) ) >253> :GOTO 185

FLL*=FL*:FOR 1=1 TO LENCFLt):N=ft

SC (FL*(I , I > ) :ON N = 58 GOSUB 245:N

EXT I:FL*=FLL*

FLL*=FL*:FOR 1=1 TO LEN<FL*):N=A

SC(FL*(I,I)):ON N=46 GOSUB 250:N

EXT IsFL*=FLL*

IF LEN<FL*)>8 THEN FL*=FL*(1,8)

IF LEN(FL*)<1 THEN 265

N=ASC(FL*(1,1)):IF N>90 OR N<65

THEN 260

IF LEN(FL*)<2 THEN GOTO 240

FOR 1=2 TO LEN<FL*>:N=ASC(FL*(I,

I)):ON <N>90 OR N<65) AND (N>57

OR N<48) GOTO 255:NEXT I

FLL»="D1s":FLL*(4)=FL*:N=0:RETURN

FLL*=FL*(I+1,LEN(FL$)):RETURN

FLL* =FL* (1,1-1) :RETURN

POP :? "{CLEAR}":? "II legal char

acters in ";FL*:GOTO 265

? "{CLEAR}":? FL*;" must start w

ith a capital":? "letter.":GOTO
265

? "Let's try that name again.":N

= 1 :RETURN

TRAP 275:0PEN # 1 ,4,0,FL*:N=0:CLO

SE #1:RETURN

? :? FL*;" isn't on disk in":? "

drive 1":? "Insert disk with " ; F

L*;"and":? "press RETURN.":CLOSE

"Or -file nameto try another

press anyather key."

ON PEEK(753)<>3 GOTO 285:GDSUB 6

35:0N N=12 GOTO 270:N=l:RETURN

TRAP 310:OPEN #1,4,0.FL*:? FL*;11

is already an disk.":? "Unless

you change the name, the old"

? "-file will be lost. To change

the namepress RETURN":? "Or pre

ss any other key to continue.":C

LOSE #1

ON PEEK(753)<>3 GOTO 300:GOSUB 6

35:0N N=12 GOTO 305:N=0:RETURN

N=l:RETURN

CLOSE ttl:N=0:RETURN

? " {CLEAR} i 12 5PACES}tfTJJJJ.inJk<r3^

: ? : ? : ?

GQSUB 695:? :? "What -file should

hold your +"inished{3 SPACESlscr

een? (Eight characters)":POKE 76

4,255:INPUT FSAVE*

FL*=FSAVE*:GOSUB 205:ON N GOTO 3

20:FSAVE*=FLL*:FSAVE*(LEN(FLL*)+

FL$=FSfiVE$:GOSUB 290:ON N GOTO 3

20

FLDAD*="":? :? "Would you like t

o edit a screen you{3 SPACES}hav

e already saved? (Y or N)

GOSUB 635:ON N=35 GOTO 390:ON N=
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67~:K4=4096:NS="No e quivalent" 
25 C=707:FOR 1=0 TO 7:IF 1 /2= INT(1 /2 

) THEN C=C +l:IF C=7 11 THEN C=712 
30 COL(I)=C:NEXT I:CL(0 )=0: CL(I) = 85: 

CL(2)=170:CL (3 )= 2 55:FMS=ADR("hhhD 
LV~" ) 

35 RESTORE 770 :FOR 1 =0 TO 7 :READ W,N 
,C,T:PPB(I)=W:BPL ( I)=N:M XW(I) = C:L 
PS(I)=T:NEXT I:PO KE 16,11 2 :GOTO 3 
15 

40 OPEN #I,4 ,0, FL$:GET #I,MD:GET #1, 
WD:GET #I,LLO:GET #I,LHI:LN=LLO+2 
56*LHI:SZ=WD*LN 

45 FOR 1=0 TO 6 STEP 2 :GET #1,N : POKE 
COL(I),N:NEXT 1 

50 PO KE ICBADR+ X+l ,S H:PO KE ICBADR+X, 
SL: POK E ICBLEN+ X+ l ,I+ INT (SZ/256) : 
PO KE ICBLEN+X,0 

55 PO KE IC CO M+X,7 :I = USR(FMS,X):CLOSE 
#1:RETURN 

60 OPEN #I,8 ,0, "Dl:TEMPFILE.PI X": P UT 
#I,M:PUT #1,WIDE : PUT #I,LLO : PUT 

#l, LHI 
65 FO R 1=0 TO 6 STEP 2 : P UT #1,PEEK(C 

OL (I» :NE XT I:POKE PEEK(1688)+2 56 
*PEE K (1689),PEEK(1690) 

70 POKE ICBADR+X+l,SH:POKE ICBADR+X, 
SL : P OKE ICBLEN+X+l,I+INT«LINE*WI 
DE) / 256):POKE I CB LEN+ X,0 

75 PO KE ICC OH+ X, 11:I=USR (F HS,X) : CLOS 
E #1:RETURN 

1 75 GOSUB 715 : RETUR N 
180 GOSUB 715 
I B5 DI = PEEK(6 32 ) :T=PEE K (6 44 ):DI=DI+5 

*(DI = 7):DI = DI- I I:0P T=PEEK( 5 3 2 79) 
:I F OPT=6 THEN 175 

190 IF DI ( 0 OR DI ) 3 THEN 185 
195 DI = 4*T + DI: IF DII 2= INT(DI /2 ) THEN 

PO KE COL(DI),PEE K (COL(DI» -2 + 2 5 
6* ( PEEK (COL (D I» ( 2 ) : GOTO 185 

200 POKE COL(DI),PEE K (C OL ( DI»+2 - 256 
*(PEE K (C OL (DI» ) 25 3 ) :G OTO IB 5 

2 05 F LL $=F L$: FOR 1 = 1 TO LEN {FL$) :N =A 
SC ( FL$(I, I » : ON N= 58 GOSUB 245 :N 
EXT I : FL$ = FL L$ 

2 1 0 FLLS = FL$ : FOR 1 = 1 TO LEN(FL$):N = A 
SC(FLS(I,I»:ON N=46 GOSUB 250 :N 
E XT I:FL$ = FLL$ 

2 15 IF LE N ( FL$ »8 THEN FL$=FL$(1,8) 
22 0 I F LEN(FL$) ( 1 THEN 265 
2 25 N= ASC(F LS (I, 1} ) : IF N >90 OR N( 65 

TH EN 260 
230 I F LEN(FL$) < 2 THEN GOTO 240 
235 FO R 1=2 TO LEN(FL$) : N=ASC(F L$( I, 

I » : ON (N ) 90 OR N( 65) AND (N ) 57 
OR N( 48) GO TO 255:NEXT I 

240 FLLS=,oDl:":FLLS(4)=FLS:N=0:RETURN 
2 45 FLL$=FL$(I+l,LEN(FL$»:RETURN 
250 FLLS=FLS(I,I-l):RETURN 
255 POP : ? " {CLEAR} ": ? "Ill egal char 

acters in ";FL$:GOTO 265 
260? " (C LEAR } ": ? FL$;" mu st s tart w 

B0 IF «LINE* WIDE - PIX) ( WI DE) THEN RE ith a cap ita l": ? "letter. ":GOTO 
TURN 265 

85 C=USR(ADR(DELETE$)}:PO KE 169 0 ,PEE 265 ? " Let ~ s try that name again.":N 
K(PEEK( 1688)+256*P EE K( 1689 » :POKE =1:RETURN 

5 3 279 ,4:0N SPEED GOSUB 7 4 0:RE TUR 
N 

90 IF « LIN E* WIDE -PIX) ( WIDE) THEN RE 
TURN 

95 T=SC+ WIDE*LINE -WI DE - I: C= INT(T / 256 
):T=T-256*C:PO KE 205 ,T:PO KE 206,C 

1 00 POKE (P EE K ( 1688)+256*PEEK(1689» 
, PEEK ( 1690) 

105 C=USR(ADR(EXPAND$» : POKE 1690,0: 
POKE 53279,4:0N SPEE D GOSUB 7 40: 
RETURN 

110 POKE 16 'j'0,P EE K(SC):P OKE 1 691 ,121 
:POK E 559,SCON:OPT = 8 

115 OPT=PEE K (53279 ):I F OPT = 6 THEN GO 
SUB 180 :GOTO 11 5 

120 N=PEEK(6 3 2) : C= US R(SCROLL ,N ) :IF N 
( 15 THEN P OKE 77 , 0: I F SPEED THEN 

GOSUB 7 4 @:PO KE 53279,4 
1 25 IF PEEK(753)=3 THEN GOSUB 14 0 : GO 

TO 11 5 
1 3 0 ON OPT= 3 GOTO 550 :IF OPT=5 T HEN 

GOSUB 60 :G OTO 115 
1 3 5 GO TO 115 
140 GO S UB 6 35 :0N (C= 116 )+2*( C=1 19)+3 

* ( C=2 46 ) GOTO 80,90,170 
145 IF N=60 THEN C=C-5 9: SHIF= INT (C/6 

4):GOSUB 725 
15 0 I F C=31 OR C=30 OR C= 2 6 OR C=50 

THEN GOSUB 720 
155 IF N=33 THEN SPEED=I*(SPEED=0):G 

OSUB 7 15 
160 I F N=39 THEN VER S =255*(V ERS=0) :P 

OKE 1695,V ER S :GOSUB 735 
165 RETURN 
17 0 C=USR(ADR(CLEAR$),SP):POKE 1690, 

0 :PO KE 1691,PEE K( 1696):RETURN 
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270 TRAP 275 :0PEN #I,4,0,FL$:N=0:CLO 
SE #1:RETURN 

275? : 7 FL$; " isn~t on di sk in": ? " 
dri ve I": ? "In sert dis k with ";F 
LS; "a nd": ? "pre ss RETURN. ":CLOSE 

#1 
2 80 ? "Or to try another file name, 

pre s s anyothe r key ." 
2 85 ON PEEK(753) ( ) 3 GOTO 285 : GOSUB 6 

35 :0N N=1 2 GOTO 270 :N = I:RETURN 
290 TRAP 3 1 0 : 0PEN #1 ,4,0 ,FL$: ? FL$;" 

is already on disk.": ? " Unle ss 
you change the name , th~ old" 

2 9 5 ? "file will be l ost . To change 
the namepress RETURN ": ? "Or pre 

S5 any other key to continu e . " :C 
LO SE #1 

300 ON PEEK( 753) (> 3 GOTO 300 :GO SUB 6 
35 :0N N= 1 2 GOTO 3 05 :N =0:RETURN 

305 N=I : RETURN 
3 10 CLOSE #1:N = 0 :RETURN 
3 15 ? "{CLEAR} {12 SPACES} ... jli;Z44,i:v.kLfii" 

: ? : ? : ? 
320 GOSUB 695: ? : ? "What file should 

hold y our finished{3 SPACES}scr 
een ? (Eight characte r s)" : POKE 76 
4, 255 :1NPUT FSAV E$ 

3 25 FL$ = FSAVE$:GOSUB 205 :0N N GOTO 3 
20:FSAVE$=FL L$:FpAVE$(LEN(FLL$)+ 
1) =" .PI X" 

330 FL$=F SAVE$:GOSUB 290 :0N N GOTO 3 
20 

335 FLOAO$ =" ": 7 : ? "Would yo u li ke t 
o edit a scr een yo u {3 SP ACES }hav 
e already sav ed ? (Y or N) " 

3 40 GOSUB 6 35 :0N N= 35 GOTO 3 90:0N N= 



-45

350

60

36 5

370

3 80

385

390

395

400

405

410

415

420

425

430

435

43 GOTO 345:G0T0 340

? : ? "What is the name of the sa

ved screen file? "sPOKE 764,255

:INPUT FLOAD*

FL$=FLOAD*:GQSUB 205:DN N=0 GOTO

355:60T0 3 35

FLDAD$=FLL$:FLOAD*(LEN(FLL*)+1)=

" . P I X "

FL$=FLOAD$:EOSUB 270:QN N GOTO 3

35:0PEN #1,4,0,FLOAD*:GET #1,MD:

GET #1,WD:GET #1,LLO:GET #1,LHI

CLDSE #l:FL0AD=l:LN=LL0+2 56*LHI

? :? FLOAD*;" was saved as:":? "

Mode ";MD;",":? "with ";LN;" lin

es":? "of ";WD;" characters per

line- "

? "If you wish to S^EUTE these p

arameterspress RETURN.":? "To le

ave them miT«r^iiTj[=gi press any

15 SPACES]other key."

DN PEEK (753)<>3 GOTO 380:GOSUB 6

35:IF N=12 THEN 395

M=MD:M8=M-8:WIDE=WD:LINE=LN:GGT0

445

FLOAD=0

? :? "What Antic mode will you w

? :? "Antic","Graphics"

9,4:? "A <10>",5:? "B (

ork in?":

:? 8,3:?

1 1 ) " , 6

? "C (12)

(14)",Nt:

N*:? "D

"F (15)

(13)",7:? "E

,8:P0KE 764,2

440 LHI=INT(LINE/25 6):LLO=LINE-256*L

HI

445 ? "{CLEAR}":? "You have chosen:"

:? "Save file—"jFSAVE*:? "Load

file ";FLOAD*

450 ? "Mode ";M:? LINE;" lines of "j

455 ? "If this is right, press ar:i:<i

<9 SPACES}To make changes, press

460

46

470

47

ON (PEEK(53279)=6)+(2*(PEEK(5327

9)=3>) GOTO 465,315:G0T0 460

? " {CLEAR} Just a minute while I

get my5elf{6 SPACES*together . .

SC=SC+((LINE*WIDE)>K4)*(K4-INT(K

4/WIDE)*WIDE):SH=INT(SC/256):SL=

SC-256*SH

POKE 1670,WIDE-1:POKE 1674,LL0-l

+256* <LLO =0):POKE 1675,LHI-(LL0=

480

485

490

495

500

505

510

515

520

525

530

535

540

545

550

TRAP 405:OPEN # 1 ,4,0, "K: ":GET #1

,N:CLOSE *1:ON N<56 OR (N>57 AND

N<65) OR N>70 80T0 405

M=N-48:M=M-7*(M>9):M8=M-8

? :? "How wide a line?":? " (Mi

nimum ";BPL(M8);" bytes":? "

C3 SPACES :ma>:imum ";liXW(MB) ;" by 555

tes) "

POKE 764,255:TRAP 420:INPUT WIDE

:WIDE=INT(WIDE):GOSUB 640:GOSUB

745 560

? :? "How many lines do you want

to edit?":? "(Minimum ";LPS(MS)

;", Maximum ";MXL;")" 565

TRAP 430;INPUT LINE 570

LINE=INT(LINE):ON LINE<=MXL AND

LINE>=LPS(M8) GOTO 440:LINE = MXL * 575

(LINE>MXL)+LPS(M8)*(LINE<LPS£M8)

580

585

590

595

600

605

610

615

620

625

255)

POKE 1678.BPL(MS)-1:POKE 1630,LP

S(M8)-l:P0KE 1692,CL(3):POKE 169

3,PPB(M8):POKE 169S,LPS(M8)sPOKE

1699,WIDE

GOSUB 755:EDSUB 490:GOSUB 505:GO

SUB 650:BDSUB 5 30:ON FLOAD GOSUB

500:GOTO 110

OPEN #1,4,0,"Dl:CLEARS.SUB":FOR

1 = 1 TO 26:GET # 1 ,N:CLEAR*(I, I)=C

HR*(N):NEXT I:CLOSE #1

C=USR<ADR(CLEAR*),SP):RETURN

T=SZ:FL*=FLOAD*:GOSUB 40:SZ=T:RE

TURN

DL4=DL+4:DL5=DL+5:FOR 1=0 TO 2:P

OKE DL+I,112:NEXT I:C=I NT(SC/256

):N=SC-C*256

FOR 1=1686 TO 168S STEP 2:P0KE I

,N:POKE X + l,CiNEXT I : N = 0

FOR I=DL+3 TO DL+3*LPS(M8) STEP

3:C=SC+N*WIDE:PDKE I,64+M:T=INT<

C/256)

POKE I+2,T:P0KE I+1,C-256*T:N=N+

1:NEXT I

POKE I,65:P0KE I+1,0:POKE 1+2,DL

/256:RETURN

OPEN #1,4,0,"D:SCROLL.SUB":N=INT

(SCROLL/256):C=SCR0LL-256*N

POKE ICBADR+X+1,N:POKE ICBADR+X,

C:POKE ICBLEN+X+I,3:POKE ICBLEN+

X, 0

POKE ICC0M+X,7:I=USR(FMS,X):CLOS

E #1

POKE 560,0:POKE 561,DL/256:CLOSE

#1:RETURN

POKE PEEK(1688)+256*PEEK(1689),P

EEK(1690):GOSUB 60:GRAPHICS 0:PO

KE 764,255

? "Screen is saved as DisTEMPFIL

E.SCR":? :? "Do you want to save

the screen as":? FSAVE*;"? (Y o

r N) "

GOSUB 635:0N NO43 AND N< >35 GOT

0 560:IF N=43 THEN GOSUB 610:GOT

0 570

FSAVE=0

? :? "Do you want to quit? (Y or

N)":POKE 764,255

GOSUB 635:0N NO43 AND NO35 GOT

O 575:0N N=35 GOTO 580:ON N=43 G

OTO 605

? :? "To return to edit the same

screen, C4 SPACES>press Iils**<ii:" :

? :? "To start SCREENBYTER over,

press

DPT=PEEK(53279):0N ((0PT=6)+(2*(

0PT=3))> GOTO 590,595:GOTO 585

POKE 106,A:GRAPHICS 0:6OTO 20

POKE 106,TOP:FL*="D1=TEMPFILE.PI

X":IF FSAVE=1 THEN FL*=FSAVE*

GOSUB 755:G0SUB 40:GOSUB 505:POK

E 560,0:POKE 561,DL/256:GOTO 110

POKE 106,A:POKE 764,255:GRAPHICS

0: END

FSAv"E=l : TRAP 615:0PEN #2,4,0,FSA

VE$:CLOSE #2:XI0 36,#2,0,0,FSAVE

*:XIO 33,#2,0,0,FSAVE*:GOTO 620

CLOSE #2

FL*="D1:TEMPFILE.PIX,":FLL*=FSAV

E*(4,LEN(FSAVE*>):FL*(17)=FLL*

XID 32,#1,0,0,FL*:RETURN
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43 GOTO 3 45:GOTO 3 40 
345 ? : 7 " What is the name of the sa 

ve d screen file ? ":POKE 764,255 
:INPUT FLOAD$ 

3 50 F L$=FLOAD$ :GO SUB 205:0N N=0 GOTO 
35 5:GOTO 33 5 

3 55 FLOAD$ = FLL$:FLOAD$(LEN(FLL$)+I)= 
" • P I X .. 

360 FL$=FLOAD$:GOSUB 270:0 N N GOTO 3 
35:0PEN #1,4,0,FLOAD$:GET #1,MD: 
GET #1,WD:GET #1 , LLO:GET #1,LHI 

3 65 CLO S E #1:FLOAD=I:LN=LLO+256*LHI 
37 0 ? : ? FLOAD$;" was save d as :": ? " 

Mode " ; ND; " , ": ? "with ";LN;" lin 
es": ? "o f ";WO ;" charact e r s p er 
line." 

375 ? "If yo u wi sh to fiI.f.iu.n;; these p 
ara meter spress RE TURN.": ? "To Ie 
ave them iii,iOiWh(-14!O: press any 
{5 SPACES Jo ther key ." 

3 B0 ON PEEK(753) < ) 3 GOTO 380 :GOSUB 6 
35 :IF N=12 THEN 39 5 

3 85 M=MD:M8=M - 8 :WIDE=WD:LINE=LN:GOT O 
445 

3 90 FLOAD=0 
3 95 ? : 7 " Wh at Antic mode will you w 

ark in ? ": ? : 7 "Antic"~"Graphi cs " 

: 7 8, 3 : 7 9,4:? "A (10)" ,5: 7 "8 ( 
11) " , 6 

4 00? "e ( 1 2) ",N$: ? "0 ( 1 3) " ,7 : ? tiE 
(14) ",N$: ? "F ( 15) ",8: POKE 764,2 
55 

405 TRAP 4 05 : 0PEN #1,4,0,"K:":GET #1 
,N:CLOSE #1:0N N( 56 OR (N ) 57 AND 

N( 65) OR N>70 GOTO 405 
410 M= N- 48 :M = M-7*( M) 9) :M8 =M-8 
415 ? : 7 "How wide a line ?" : ? " ( Hi 

nimum ";BP L(MB);" byte s": ? .. 
(3 SPACES} maximu m ";M XW( M8 ); " b y 
tes) II 

42 0 PO KE 764 , 255 :T~AP 420:INPUT WIDE 
:WIDE=INT(WIDE):GOSUB 64 0 :G OS UB 
745 

425 ? : 7 " How man y lines do y ou wan t 
to edit?" : ? "(Mini mum "; LPS ( M8 ) 

;", Ma x imum ";MXL;")" 
4 30 TRA P 4 30 :INPUT LINE 
4 35 LINE=INT(LINE):ON LINE <=MXL AND 

LINE ) = LPS(M8) GOTO 440:LINE = MXL* 
(LINE >MXL)+ LPS(M8)*(LINE <LPS(M8) 
) 

440 LHI=INT ( LINE /25 6):LLO=LINE -256 *L 
HI 

445 

450 

455 

? "{CLEAR}":? "You have chosen:" 
: ? "Save file--";FSAVES:? "Load 
file -- ";FLOADS 
? "Mode ";M:? LINE;" lines of "; 
WIDE;" char a cters" 
? "If this is right, press d'-'-.. ' 
{9 SPACES } To ma k e changes, press 

uJ:oI ... I: II 

460 ON (PEE K( 5 3279)=6)+(2*(PEEK(5327 
9)= 3 » GOTO 465, 315 :GOTO 46 0 

4 65 ? "(CLEAR }Jus t a minute whil e I 
get myself{6 SPACES}together _ 

4 70 SC=SC+«LINE *WIDE »K4)* (K4 - INT( K 
4 / WIDE)*WID E) : S H= INT(SC/256):SL= 
SC-256*SH 

475 PO KE 16 70, WIDE - l:PO KE 167 4,LLO -l 
+256*(LLO=0):POKE 1675,LHI- ( LLO = 

255) 
480 POKE 1678,BPL( M8 )- I:PO KE 1680,LP 

S(M8)-I : P OKE 1692,CL(3) :PO KE 169 
3 , P PB ( M8):PO KE 1698,LPS(M8):POKE 

1699,WIDE 
485 GOSUB 755 :GOSUB 490:GOSUB 505 :GO 

SU8 650 :GO SUB 530 :0N FLOAD GOSUB 
500 : GOTO 1 HI 

490 OP EN # 1 ,4, 0,"Dl:CLEARS . S U8" :FOR 
1=1 TO 26:GET #1,N:CLEAR$(I,I)=C 
HR$(N ): NE XT I: CLOSE #1 

495 C=USR(ADR(CLEAR$),SP):RETURN 
500 T=SZ:FL$=FLOAD$:GOSUB 40: SZ=T :RE 

TURN 
505 OL4=DL+4:DL5 = DL+5:FOR 1 =0 TO 2 :P 

OKE DL+I,112:NE XT I:C=INT(SC /2 56 
):N=SC-C*256 

510 FOR 1=1686 TO 1688 ST EP 2 :POKE I 
,N :POKE I+l,C:NE XT I:N=0 

515 FOR I =DL+3 TO DL+ 3 *LPS(M8) STEP 
3 :C=SC +N* WIDE:POKE 1,64+M:T=INT( 
C /2 56) 

5 2 0 POKE I+2,T:PO KE I +l,C-256*T:N= N+ 
I:NE XT I 

525 POKE 1,65:POKE l+l,0:POKE 1+2,DL 
1256:RETURN 

530 OPEN #1,4,0," D:SCRO LL. S UB" : N= INT 
( SCROLL/256):C=SCROLL-256*N 

535 PO KE ICBADR+ X+ 1,N:POKE ICBADR+X, 
C:PO KE ICBLEN+ X+ l, 3 :PO KE IC8LE N+ 
X,0 

540 POKE ICCOM+ X,7 :I = USR(F MS ,X) : CLOS 
E #1 

545 POKE 560,0:POKE 56 1,DL /25 6:CLOSE 
#1:RETURN 

550 PO KE PEEK(1688)+256*PEEK(1689),P 
EE K( 1690) : GOSUB 60:GRAPHICS 0 : P O 
KE 764,255 

555 ? "Screen is save d as Dl: TE MPFIL 
E_SCR":? : ? "Do you want to save 

the screen as":? FSAVES;" ? (Y a 
r N)" 

560 GOSUB 6 3 5:0N N<) 43 AND N<) 35 GOT 
o 560:IF N=4 3 THEN GOSUB 610:GOT 
o 570 

565 FSAVE=0 
57~ ? :7 "00 you want to quit ? (Y or 

N)":POKE 764,255 
575 GOSUB 635:0N N<)4 3 AND N<) 35 GOT 

o 575:0N N= 35 GOTO 580:0N N=4 3 G 
OTO 605 

580 ? :? "To return to edit the same 
screen, {4 SPACES}press ul:;a."I:": 

? :? "To start SCREENBYTER over, 
press 1#'11'-1- .. ," 

585 OPT=PEE K (53279): ON «OPT =6) +( 2*( 
OPT= 3») GOTO 590,595 :GOTO 585 

590 PO KE 106,A:GRAPHICS 0 :GOTO 20 
595 POKE 106 , TOP :FL$="Dl: T EM PFIL E.PI 

X" :IF FSAVE=1 THEN FL$=FSAVE$ 
600 GOSU8 755:GOSUB 40:GOSUB 505:POK 

E 560,0:POKE 561,DL/256:GOTO 110 
605 POKE 106 , A:PO KE 764,255:GRAP HICS 

0:END 
610 FSAVE=I:TRAP 615:0PEN #2,4, 0 ,FSA 

VE$ : CLOSE #2:XIO 3 6,#2,0,0,FSAVE 
S: XIO 33 ,# 2 , 0,0,FSAV ES:GOTO 620 

615 CLOSE # 2 
6 2 0 FL$="D1:TEMPFILE.PIX,":FLL$=FSAV 

E$ ( 4,LEN(FSAVE$»:FL$(1 7)= FLL$ 
625 X IO 32, #1,0,0,FLS:RETURN 
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630 ON PEEK(753)<>3 GOTO 630:RETURN 1056 DATA 56,165,205,237,163,6,133,2
635 C=PEEK(764):N=C-64*INT(C/64>:RET 05

URN 1064 DATA 165,206,233,0,133,206,56,1
640 IF WIDE>=BPL<M8) AND WIDE<=MXW(M 65

8) THEN RETURN 1072 DATA 203,237,163,6,133,203,165,

645 WIDE=MXW<MB)*(WIDE>MXW<M8)>+BPL< 204

M8)*(WIDE<BPL(M8)):RETURN 108 0 DATA 233,0,13 3,204,24,144,212,1

650 OPEN #1,4,0,"D:DELETES.SUB"xFOR 65

1 = 1 TO 11B:GET #1,N:DELETE* ( I , I) 1088 DATA 208,208,206,172,163,6,169,

=CHR$(N):NEXT I:CLOSE #1 0

665 OPEN #1,4,0,"D:EXPANDS.SUB":FDR 1096 DATA 145,203,136,208,251,96

1=1 TO 102:GET #1,N:EXPAND*(I,I)

TO 230:GET #1,N:FILL$(I,I)=CHRS 900 OPEN #1,8,0,"D1:DELETES.SUB"

(N):NEXT I 910 FOR 1=1 TO 118:READ N:PUT #1,N:N
690 CLDSE ttl:C=ADR(FILL*):N=INT(C/25 EXT I :CLOSE #1:? I :END

6):C=C-N*256:POKE 1702,76:POKE 1 1000 DATA 104,56,173,152,6,237.136,6

703,C:POKE 1704,N:RETURN 1008 DATA 133,203,173,153,6,233,0,13
695 TRAP 710:XIO 36 , tt 1 , 0 , 0 , " D 1 -. * . P I X 3

1016 DATA 204,24,165,203,109,163,6,1

700 ? :? "Currently saved screen fil 33

es:" 1024 DATA 205,165,204,105,0,133,206,
705 FL*="D1: *.PI X":OPEN #1,6,0,FL*:F 56

OR 1=0 TO 50:INPUT ttl,FLL*:? FLL 1032 DATA 173,138,6,237,140,6,133,20
*:NEXT I 7

710 CLOSE ttl:RETURN 1040 DATA 173,139,6,237,141,6,133,20

715 FOR 1=0 TO 10:POKE 53279,4:NEXT 8
I:RETURN 1048 DATA 165,208,240,5,162,255,24,1

720 SHIF=(C=31)+2*(C=30)+3*(C=26> 44

725 POKE 53279,4:P0KE 1692,CL(SHIF): 1056 DATA 2,166,207,172,163,6,177,20

IF PPB(M8)=1 AND SHIF>0 THEN SHI 5

F=3:POKE 1692,CL(SHIF) 1064 DATA 145,203, 136,208,249,202,24

730 RETURN 0,31

735 N=(VERS=255):SOUND 0,200*N,14*N, 1072 DATA 24,165,205,109,163,6,133,2

4*N:RETURN 05

740 FOR 1=0 TO 10:NEXT I:RETURN 1080 DATA 165,206,105,0,133,206,24,1

745 IF BPL(M8>=MXW(MB) THEN MXL=LPS( 65

M8);RETURN 1088 DATA 203,109,163,6,133,203,165,

750 MXL=INT<K4/WIDE):RETURN 204

755 FOR 1=1677 TO 1681 STEP 2:P0KE I 1096 DATA 105,0,133,204,24,144,212,1

,0:NEXT I:FDR 1=1686 TO 1688 STE 65

P 2:P0KE I,SL:POKE I ■*-1 , SH: NE X T I 1104 DATA 208,208,206,172,163,6,169,

760 N=128+64*(PPB(M8)=2):POKE 1696,N 0

:POKE 1701,N 1112 DATA 145,205,136,208,251,96

765 POKE 1672,0:PDKE 1676,0:VERS=0:G

dsub 735:poke 1695, vers : return Program 6: Cursor Movement Routine
770 DATA 2,10,170,24,1,10,85,48,2,20 „„„ „„*.».

85 48 1 ^0 4^ 96 900 0PEN * 1 * 8,0,"D1:SCROLL.SUB"

775 DATA 1*20 21 192 - 40 4- 96 - 40 910 F0R I=1 T0 650:READ N:PUT #1,N:N
,40,192, x\AHi\A0, 192 ' ' ' ' EXT J = CLOSE #1:? l : END

1000 DATA 104,104,104,141,161,6,173,

152

1008 DATA 6,133,207,173,153,6,133,20

900 OPEN ttl,8,0,"Dl:EXPANDS.SUB" 8

910 FOR 1=1 TO 102:READ N:PUT #15N:N 1016 DATA 160,0,140,158,6,173,154,6

EXT I:CLOSE ttl:? I:END 1024 DATA 145,207,173,161,6,41,8,240

1000 DATA 104,56,165,205,237,163,6,1 1032 DATA 92,173,161,6.41,4,208,71

33 1040 DATA 172,157,6,173,160,6,42,176

1008 DATA 203,165,206,233,0,133,204, 1048 DATA 8,136,208,250,141,160,6,24

56 0

1016 DATA 173,133,6,237,140,6,133,20 1056 DATA 54,42,136,208,252,141,148,

7 6

1024 DATA 173,139,6,237,141,6,133,20 1064 DATA 173,136,6,208,2,240,40,173

8 1072 DATA 148,6,141,160,6,56,173,136

1032 DATA 165,208,240,5,162,255,24,1 1080 DATA 6,233,1,141,136,6,56,173

44 1088 DATA 152,6,233,1,141,152,6,173

1040 DATA 2,166,207,172,163,6,177,20 1096 DATA 153,6,233,0,141,153,6,173

3 1104 DATA 143,6,240,6,206,143,6.24

1048 DATA 145,205,136,208,249,202,24 1112 DATA 144,99,173,158,6,9,8,141

0,31 1120 DATA 158,6,24,144,88,172,157,6

296 COMPim! December 1983

Program 4: Insert Line Routine

630 ON PEEK(753) <> 3 GOTO 6 3 0,RETURN 
635 C= PEE K (764) ,N= C- 64tINT(C / 64),RET 

URN 
640 IF WIDE ) =BPL(MB) AND WIDE < =MXW(M 

8) THEN RETURN 
645 WIDE=MXW(MB)t(WIDE >MXW(M8»+BPL( 

M8)t(WIDE < BPL(MB»,RETURN 
650 OPEN #1,4,0,"D'DELETES.SUB"'FDR 

1=1 TO IIB,GET nl,N,DELETE$(I,I) 
=CHR$(N),NEXT I,CLOSE #1 

665 OPEN #1,4,0,"O:EXPANDS.5UB":FOR 
1=1 TO 102,GET nl,N,EXPAND$(I,I) 
=CHR$(N),NEXT I,CLOSE #1 

680 OPEN #1,4,0,"D,FILL.SUB",FOR 1=1 
TO 230,GET #1,N,FILL$(I,I)=CHR$ 

(N),NEXT I 
690 CLOSE #1,C=ADR(FILL$),N=INT(C/25 

6),C=C - Nt256,POKE 170 2 ,76,POKE 1 
70 3 ,C:POKE 1 7 04,N:RETURN 

695 TRAP 710:XIO 36,#1,0,0,"Dl:*.PIX 

70121 ? :? "Currently sa v ed screen fil 
es: " 

705 FL$="Dl,t.PI X",OPEN #1,6 , 0,FL$ , F 
OR 1= 0 TO 50 ,I NPUT #1,FLL$, 7 FLL 
$,NE XT 

710 CLO S E nl,RETURN 
715 FOR 1=0 TO 10,POKE 53279 , 4,NEXT 

I,RETURN 
720 SHIF = (C=31)+2t(C= 3 0)+3t(C=26) 
725 POKE 5 3 279,4,POKE 1692,CL(SHIF), 

IF PPB(M8)=1 AND SHIF ) 0 THEN SHI 
F=3,POKE 1692,CL(SHIF) 

730 RETURN 
735 N=(VERS=255),SOUND 0,200*N,14tN, 

4tN,RETURN 
740 FOR 1=0 TO 10,NEXT I,RETURN 
745 IF BPL(M8)=MXW(MB) THEN MXL=LPS( 

M8),RETURN 
750 MXL=INT(K4 / WIDE),RETURN 
7 55 FOR 1=1677 TO 16Bl STEP 2,POKE I 

,0 ,N EXT I,FOR 1=1686 TO 1688 STE 
P 2,POKE I,SL,POKE l+l,SH,NEXT I 

760 N=1 2 8+64*(PPB(M8) =2 ),PO KE 1696,N 
,PO KE 1701,N 

7 65 PO KE 1672,0,POKE 1676,0,VERS=0,G 
OSUB 735,POKE 1695 , VERS,RETURN 

7 7121 DATA 2 ,1121,17121,24,1,1 121 ,85,48,2,20 
,85 , 48,1, 2 121 , 42,96 

77 5 DATA 1, 2 121, 2 1,19 2 , 2 ,4121,4 2 , 9 6,2,40 
,4'1',192,1,40,4121,19 2 

Program 4: Insert Line Routine 
900 OPEN #1,B,0,"Dl,EXPAND S . S UB" 
910 FOR 1 = 1 TO 1 02 ,READ N, P UT #1,N,N 

E XT I,CLOSE #1, 7 I,END 
10121121 DATA 104,56,165, 2 05, 237 ,163,6,1 

33 
1 0 08 DATA 2 0 3 ,165, 2 1216, 233 , 121 ,1 33 ,2 121 4, 

56 
1016 DATA 17 3 ,1 3 8,6,2 37 ,14 121,6 ,1 33 , 2 121 

7 

1 0 56 DATA 5 6,1 65 , 21215 , 237 ,16 3 ,6,1 33 , 2 
0 5 

106 4 DATA 165,21216, 233 , 121 ,1 33 ,2121 6 ,5 6 , 1 
65 

1072 DATA 203 ,2 37 ,16 3 ,6,1 3 3, 2 12'3,165, 
2 04 

1 0 80 DATA 233 ,121,1 33 , 204,24,144, 2 12,1 
6 5 

1088 DATA 21!18,208, 2 06, 1 72 , 163,6, 169, 
0 

1 0 96 DATA 145,21213,1 3 6, 2 1218,251,96 

Program 5: Delete Line Routine 

90 0 OPEN #I,B,0,"Dl'DELETES.SUB" 
910 FOR 1 = 1 TO 118,READ N,PUT #I,N'N 

E XT I,CLOSE #1 , 7 I,END 
10 0 121 DATA 104,56,1 73, 15 2 ,6,237 ,1 36 ,6 
100B DATA 1 33~2 0 3 , 1 73, 1 53 ,6, 233 , O , 1 3 

3 
1 0 1 6 DATA 2 (:114, 2 4,16 5 , 2 0 3 ,109,16 3 ,6,1 

33 
1 02 4 DATA 205,1 65 , 2 04,1 0 5,0,13 3 , 2 06, 

56 
1 032 DATA 1 73 ,1 38 ,6, 237 ,14 0 , 6 ,1 33,20 

7 
1 0 4 0 DA TA 1 73 ,1 39 , 6 , 237 ,141,6,1 33 , 20 

8 
1 0 48 DATA 165,208, 2 4 13 ,5,162,255 ,2 4,1 

44 
105 6 DATA 2 ,166, 2 0 7 ,1 72 ,16 3 ,6,17 7 , 2 0 

5 
1064 DATA 145,20 3 ,1 3 6 , 208,249,20 2 , 2 4 

13, 3 1 
1072 DATA 24,165,205,109 , 163,6,1 33,2 

0 5 
1 0 80 DATA 165,206,105,0,1 33 ,2136 , 24,1 

65 
108B DATA 203,109,16 3 ,6,133,203,165, 

204 
1096 DATA 105,0,133,204,24,144,212,1 

65 
1104 DATA 2138,208,206,172,163,6,169, 

0 
1112 DATA 145,205,136,208 , 251,96 

Program 6: Cursor Movement Routine 
900 OPEN #1,8,0,"Dl,SCROLL.SUB" 
910 FOR 1=1 TO 650,READ N:PUT nl,N:N 

EXT I:CLOSE #1 , 7 I:END 
100121 DATA 104,11214,104,141,161,6,173, 

152 
11211218 DATA 6,133,21217,173,153,6,133,20 

8 
112116 DATA 16121,121,140 , 158,6,17 3 ,154,6 
112124 DATA 145,207,1 73 ,161,6,41 , 8,240 
1032 DATA 92,173,161,6,41,4,21218,71 
1040 DATA 172,157,6,17 3 ,160,6,42,176 
1048 DA T A 8,136,208, 2 513 , 141,160,6,24 

o 
U~56 DATA 54,42,1 3 6,208 , 252,141,148, 

6 
1024 DATA 

8 
1032 DATA 

44 
104 0 DATA 

3 
1048 DATA 

-121, 3 1 

17 3 ,139,6, 237,141,6,1 33·,2121 1064 DATA 173,136,6, 2 '218,2,24121,40,173 
1072 DATA 148,6,141,160,6,56,173,136 

165,208,240 , 5,16 2 ,255,24,1 1080 DATA 6,233,1,141,1 3 6,6,56,173 
1088 DATA 152,6,2 3 3,1,141,152,6 , 173 

2,166,2 0 7,1 72 ,16 3 ,6,1 7 7,20 11396 DATA 15 3 ,6,2 33 ,0,141,15 3 ,6,1 73 
11134 DATA 143,6, 2 40,6, 2 06,143,6,24 

145,205,136, 2 08,249, 2 02, 2 4 1112 DATA 144,99,1 73 ,158,6,9,8,141 
1120 DATA 158,6,24,144,88,172,157,6 
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1 128

1 136

1 144

1 152

1 160

1 168

1 176

1 184

1 192

1200

1208

1216

1224

1232

1240

1248

1256

1264

1272

1280

1288

1296

1304

1312

1320

1328

1336

1344

1352

1360

1368

1376

1384

1392

1400

1408

1416

1424

1432

14 40

1448

1456

1464

1472

14 80

1488

1496

1504

1512

1520

1528

1536

1544

1552

1560

1568

1576

1584

1592

DATA

8

DATA

36

DATA

6

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

5

DATA

DATA

DATA

DATA

55

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

0

DATA

DATA

DATA

DATA

DATA

DATA

6

DATA

DATA

74

DATA

5

DATA

, 205

173,160,6,106,176,8,136,20 1600 DATA 105,3,133,205,165,206,105,

0

250,14 1,160,6.24 0,71,106,1 16 08 DATA 133,2 06,24,165,203,109,163

208, 2

205, 1

148, 6

6, 105

152, 6

153,6

143, 6

143, 6

9,4,1

41,1,

2, 208

6^ 208
6, 240

1,141

0, 141

109, 1

52,141,148,6,173,136,

34,6,208,2,240,54,173

,141,160,6,24,173,136

,1,141,136,6,24,173

,105,1,141,152,6,173

,105,0,141,153,6,173

,205,142,6,240,6,238

,24,144,8,173,158,6

41,158,6,173,161,6

240,83,173,161,6,41

,62,17 3,140,6,205,138

,8,173,141,6,205,139

,124,24,173,140,6,105

,140,6,173,141,6,105

,141,6,24,173,152,6

63,6,141,152,6,173,15

6,105,

6.205,

6,24,1

1,141,

140,6,

54,56,

140,6,

141,6,

6, 141 ,

0, 141 ,

6.206,

158,6,

152,6,

0, 14

144,

44, 7

158,

208,

173,

173,

56, 1

152,

153,

145,

9, 2,

133,

1,153

6,240

5,173

6,24,

5,173

140,6

141,6

73,15

6,173

6,173

6,24,

141,1

207, 1

, 6, 1

, 6, 2

, 158

144,

,141

, 233

2, 6,

, 153

, 145

144,

58, 6

73. 1

73,145

38,145

,6,9

64,173

,6,240

, 1 , 141

,0,141

237, 16:

,6,233

,6,240

8, 173

, 173

53,6,1■

2 08,173,132,2,240,36,160,0

177,2 07,141,154,6,73,255,4

160,6,141,155,6,173,160,6

73,255,45,154,6,13,155,6

141,155,6,173,158,6,240,40

208,41,160,0,177,207,141,1

6, 1

161

155

141

24,

173

173

173

173

173

173

173

73,156

,6,173

,6,141

,154,6

14 4,98

,150,6

,151,6

,158,6

,150,6

,151,6

, 158, 6

, 1 50,6

,45,160,6

60,6,73,2

55,6,13,1

73,158,6,

1,8,240.1

33, 1, 141,

33,0,141,

1,4,240,1

05,1,141,

05,0,141,

1,1,240,1

09,163,6,

, 141

55 , 45

61,6

208, 3

7, 56

150, 6

151,6

7,24

150, 6

151,6

8, 24

141 , 1!

1616 DATA 133,203,165,204,105,0,133,

204

1624 DATA 202,208,215,173,155,6,160,

0

16 32 DATA 145,207,173,159,6,201,255,

208

1640 DATA 8,173,132,2,208,3,32,166

1648 DATA 6,96

Program 7: Clear Screen Routine

9 00 OPEN #1,8,0,"D1:CLEARS.SUB"

910 FOR 1=1 TO 26:READ N:PUT ttl,N:NE

XT I:CLOSE #1:? I:END

1000 DATA 104,104,104,133,208,16 7,32

. 169

10 08 DATA 0,133,707,160,255,145,207,

1 36

1016 DATA 208,251,145,207,230,208,20

2 , 208

1024 DATA 238,96

6, 173, 151,6, 105,0,141, 151

6,173,158,6,41,2,240,24

56,173,150,6,237,163,6,141

150,6,173,151,6,233,0,141

151,6,24,144,3,24,144,67

173,150,6,133,203,173,151,

133,204,24,173,48,2,105,4

133,205,173,49,2,133,206,1

162,6,160,0,165,2 03,145,20

200,165,204,145.205,24,165

Program 8: fiii subroutine

900 OPEN #1,8,0,"Dl:FILL.SUB"

910 FOR 1=1 TO 230:READ N:PUT #1,N:N

EXT I-.CLOSE #1:7 I : END

1000 DATA 17 3,136,6,141,135,6,17 3,15

4

1008 DATA 6,141,146,6,165,207,133,20

1016

1024

1032

1040

104 8

105 6

1064

1072

1080

1088

1096

1 104

1112

1 120

1 123

1 136

1 144

1 152

1 160

1 168

1176

1 184

1 192

DATA

160

DATA

DATA

73

DATA

DATA

DATA

DATA

DATA

DATA

DATA

7

DATA

DATA

204

DATA

6

DATA

DATA

DATA

DATA

DATA

14

DATA

73

DATA

DATA

DATA

DATA

165,208,133,204,162,0,173,

6,141,148,6,172,157,6,7B

148,6,176,52,136,20B,24B,1

146,6,45,148,6,141,149,6

173,156,6,45,148,6,205,149

6,240,20,141,149,6,17 3,148

6,73,255,45,146,6,13,149

6,141,146,6,24,144,205,173

146,6,129,207,141,154,6,96

173,135,6,205,134,6,240,24

238,135,6,24,165,203,105,1

133,203,165,204,105,0,133,

161,203,141,148,6,173,165,

141, 164,6, 173, 164,6,45, 148

6,141,149,6,17 3,164,6,45

156,6,205,149,6,240,13,172

157,6,78,164,6,176,193,136

2 08,248,240,223,172,157,6,

164,6,176,29,136,208,248,1

164,6,45,156,6,141,149,6

173,164,6,73,255,45,148,6

13,149,6,141,148,6,24,144

219,162.0,173,148,6,129,20

1200 DATA 17 3,146,6,129,207,141,154,

6

1208 DATA 56,173,135,6,237,136,6,240

1216 DATA 12,168,136,240,8,173,156,6

1224 DATA 145,207,136,208,251,96 ©
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1128 DATA 1 73,160,6, 1 06,176,8,136,20 
8 

11 36 DATA 250, 141,1 60,6,240,71, 1 06,1 
36 

1144 DATA 208,252, 141 , 148,6,1 73,136, 
6 

1152 DATA 205,134,6,208,2,2 4 0,54,173 
1160 DATA 148,6,141,160,6,24,173 ,1 3 6 
1168 DATA 6,1 05 ,1,141,136,6,24,173 
11 76 DATA 152,6, 1 05, 1,141,152, 6,1 73 
1184 DATA 153,6,105,O,141,153,6,173 
1192 DATA 14 3 ,6, 205,142,6 ,24 0,6,238 
1200 DATA 14 3, 6,24,144,8,17 3 ,158,6 
1208 DATA 9,4,141,158 ,6,1 73, 161 ,6 
1 2 16 DATA 41,1, 2 4 0, 8 3, 1 73 ,161 ,6,4 1 
1 22 4 DATA 2,208,62,173,140,6,205,1 3 8 
1232 DATA 6,208,8,17 3, 141,6,205,1 3 9 
1 2 4 0 DATA 6,240, 1 24,24,17 3,1 40,6,1 05 
1 2 4 8 DATA 1,141,140,6,173,141,6,105 
1256 DATA 0,14 1 ,1 41 ,6,24,1 73, 15 2,6 
1264 DATA 109,163 ,6,141,152,6,173,15 

3 
1272 DATA 6,105,0,141,153,6,173,145 
128 0 DA TA 6,205,144,6,2413,6,238,145 
1 288 DATA 6,24,14 4, 75,173,158,6,9 
1296 DATA 1,141,158,6,24,144,64,173 
1304 DATA 14 0,6,208 , 5 ,17 3 ,141,6, 2 4 0 
1 3 12 DATA 54,56,173,140,6,233,1,141 
1 320 DATA 140,6,173,141,6,233,O,141 
1 328 DATA 141,6,56,173,152,6,237,163 
1 33 6 DATA 6,141,152,6, 1 73,153,6,233 
1 344 DATA 0, 141,1 53,6, 173, 145,6, 2 40 
1 352 DATA 6,206, 145,6,24,144,8, 1 73 
1 360 DATA 1 58,6,9 , 2, 141,158,6,1 73 
1 368. DATA 152, 6,1 33,207 ,173,153,6, 1 3 

3 
1 37 6 DATA 208,173,132,2,240,36,160,0 
1384 DATA 177,207,141,154,6,73,255,4 

5 
1 3 92 DATA 160,6,141,155,6,173,160,6 
1400 DATA 73,255,45, 1 5 4,6,1 3 ,155,6 
1408 DATA 141,155,6,173,158,6, 2 4 0 ,4 0 
1416 DATA 208,4 1,160,O,177,207 ,141,1 

55 
14 24 DATA 6,173, 156,6,45,160,6, 141 
14 32 DATA 1 6 1,6,173,160,6,73~255,45 

144 121 DATA 155,6, 141, 155~6, 13, 161,6 
144 8 DATA 141,1 54,6,173, 158, 6~ 208, 3 
14 56 DATA 24,144,98,41 ,8, 240, 1 7,56 
1464 DATA 1 73, 150,6, 233 ,1,141,150,6 
14 72 DATA 1 73, 151,6, 233 ,O,141,151,6 
1480 DATA 173 ,158,6,41,4,240,17,24 
1488 DATA 1 73, 150,6,105,1,141 , 150,6 
1496 DATA 17 3, 1 5 1 ,6 ,105,O,141,151,6 
1504 DATA 17 3 ,158,6,41,1,240,18,24 
151 2 DATA 17 3, 150,6, 1 09, 163,6, 141,1 5 

o 
152Q'1 DATA 6,17 3 , 15 1,6, 1 0~,0 , 141, 151 
1528 DATA 6, 173, 158 ,6,4 1,2, 2 4 0,24 
1 536 DATA 56,173,150,6,237,163,6, 141 
1544 DATA 150,6,173,151,6,233,0 ,141 
1552 DATA 151,6, 2 4,144, 3,24,144,6 7 
1 560 DATA 1 73,150,6, 1 33 , 203 ,17 3 ,151, 

6 
1568 DATA 1 33 , 204,24 ,1 73 ,48,2,1 05, 4 
1576 DATA 1 33 ,205,17 3 ,49,2,133, 206,1 

74 
1584 DATA 162,6,160,12', 1 65,203, 14 5,20 

5 
1592 DATA 200, 165,204,145 ,205,24,165 

,205 

16'HJ DATA 
o 

105, 3, 1 33,205, 165,206,105, 

1608 DATA 1 33 ,206,24,165, 203,109, 163 
,6 

1616 DATA 133,203,165,204,105 ,0,133, 
2"'4 

1624 DATA 202,208,215,173,155,6,160, 

'" 1632 DATA 145,207,173, 159,6,201,255, 

2"'8 
1640 DATA 8,173,132,2,208, 3 , 32,166 
1648 DATA 6,96 

Program 7: Clear Screen Routine 
9"'''' OPEN #1.8. "' ."D1:CLEA R5 . 5 UB" 
91 '" FOR l=l · TO 26 :READ N:PU T #l,N:NE 

XT I: CL0 5E #1: ? I:END 
1 000 DATA 1 04, 1 04, 1 04,133 , 208, 1 6~, 32 

, 16 9 
1008 DATA 0, 1 33 ,~07, 1 60,255, 14 5,207, 

~36 

10 16 DATA 208,251,145,207,230,208,20 
2,20 8 

1 02 4 DATA 238,9 6 

Program 8: Fill Subroutine 

9"'''' OPEN #1,8,"',"D1:FILL.5UB" 
91'" FOR 1 = 1 TO 23"' :RE AD N:PUT #l,N:N 

EXT I:CL05E #1: ? J:END 
1 000 DATA 1 73,136,6,14 1,1 35 ,6,1 73, 1 5 

4 
1 008 DATA 6,141,146,6,165, 2 0 7, 1 33 , 20 

3 
1016 DATA 165, 208 , i 33,204, 16 2 ,O, 17 3 , 

1 6'" 
10 2 4 DATA 6, 141,148 ,6,172,157,6,78 
1032 DATA 148,6,176,52, 1 36,208,248,1 

73 
1 0 40 DATA 146,6,45,148 , 6,141,149,6 
1048 DATA 17 3, 156, 6 ,45,148 ,6,205, 149 
1056 DATA 6,240,20,141,149,6,17 3, 148 
1064 DATA 6,73,255,45,146 , 6,1 3 ,149 
1 072 DATA 6, 141,146,6, 2 4 ,144,205,173 
1080 DATA 146,6,129,207,141,154,6,96 
1 088 DATA 17 3 ,1 3 5,6, 205,134,6,24121,24 

7 
1 0 96 DATA 2 3 8,135,6,24,165, 21213 ,105,1 
1104 DATA 1 33 ,203,165,204,1 05 ,0,1 33 , 

20 4 
111 2 DATA 161,21213,141,148 ,6,173,165 , 

6 
1120 DATA 141,164,6,173,164,6, 4 5, 148 
11 28 DATA 6,141,149,6,17 3, 1 64,6,45 
11 3 6 DATA 156,6, 205 ,149,6, 2 4"',1 3 ,17 2 
1144 DATA 157,6,78,164,6,176,193, 1 36 
1152 DATA 21218, 248,2 4 0,223, 1 72, 1 57,6, 

14 
116121 DATA 164,6 , 1 76,29,136,208,248, 1 

73 
1168 DATA 164, 6, 45,156,6,141,149,6 
11 76 DATA 173,164,6,7 3 , 255 ,45,148,6 
1184 DATA 13,149,6,141,148,6, 2 4,144 
11 92 DATA 2 19,1 62,O,173, 148, 6, 1 29 ,20 

3 
1 200 DATA 1 73,1 46,6,1 29,207, 141,154 , 

6 
1 20 8 DATA 56, 1 73 ,1 3 5,6,237, 1 3 6,6,240 
1 2 16 DATA 12,168,136,240,8,17 3 ,156,6 
1224 DATA 145,207,1 36,208,251,96 © 
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Disk Explorer
For Commodore

Robert W. Baker

If you've ever been curious about the 1541 's memory,

this program gives you an inside view of the unit's

ROMs. It allows you to display both a disassembly of

the 154Vs machine language instructions and a hex

dump of the drive's RAM and ROM addresses.

"Disk Explorer," a program written for the 64 but

suitable for other Commodore users, is designed

to let you look around inside the VIC-1541 disk

controller. You can directly display a disassembly

of the machine language instructions in the disk

unit's ROMs. Alternately, you can display a

hexadecimal dump of any area of the disk con

troller 6502 microprocessor's address space, in

cluding peripheral chips, RAM, or ROM. With

some knowledge about assembly language and a

little about hardware, this program provides an

easy method of exploring the disk controller.

A Variety Of Choices

When the program starts, there's a short delay

while a data array is built for the disassembler

(lines 110 - 130). Then you're prompted for the

starting address of where you'd like to start looking.

The desired address can be entered as a decimal

number, or a hexadecimal number preceded by a

dollar sign. Program lines 160-240 validate the

digits of the address and convert a hex address to

a decimal value. An invalid address is discarded

and you're prompted again for the starting address.

The program normally displays the data on

the screen, but you can select printed output as

shown in lines 250 - 270. You'll notice the OPEN

statement in line 270 opens either device 3 or 4

298 COMPUTE! December 1983

depending on whether a printed output is desired.

Device 3 is the display screen, and device 4 is the

printer. This provides a simple switch between

devices for all following PRINT#4 statements

without having separate routines for display and

printed data. You can still force output to the dis

play screen by using the simple PRINT statement.

The last prompt is for the data display type:

either a hexadecimal dump or an instruction dis

assembly. If a hex dump is selected, then eight

bytes of data are displayed, in hex, per screen

line. Each line also includes the hex address and

the ASCII translation of the data displayed. The

ASCII translation is simply the displayable char

acter for each byte shown, with nondisplayable

characters converted to periods.

An instruction disassembly shows one

6502 instruction per line using the standard

mnemonics. Each line indicates the address of the

instruction in both decimal and hex, along with

the hex opcode for the instruction displayed. To

make things a little easier to read, branch instruc

tions indicate the hex address to which the in

struction would branch rather than an offset from

the current location.

Three Choices

When displaying data on the screen, the program

will pause after 16 lines of hex data or 20 disas

sembled instructions. A prompt message will ask

whether you want to: continue displaying data

with the next sequential location; restart the dis

play with a new address and/or format; or stop

the program and return to BASIC.

When data is being printed, pressing any key

Disk Explorer 
For Commodore 

Robert W Boker 

If yoll 've ever beell wriolls about the 1541 's //lei/lOry , 
this program gives YOll nil inside view of the IInit's 
ROMs. It allows YOll to display both a disassembly of 
the 1541's machine language instructions and a hex 
dump of the drive's RAM and ROM addresses. 

"Disk Explorer," a program written for the 64 but 
suitable for other Commodore users, is designed 
to let you look around inside the VIC-1541 disk 
controller. You can directly display a disassembly 
of the machine language instructions in the disk 
unit's ROMs. Alternately, you can display a 
hexadecimal dump of any area of the disk con­
troller 6502 microprocessor's address space, in­
cluding peripheral chips, RAM, or ROM. With 
some knowledge abou t assembly language and a 
little about hardware, this program provides an 
easy method of exploring the disk controller. 

A Variety Of Choices 
When the program starts, there' s a short delay 
while a data array is built for the disassembler 
(lines 110 - 130). Then you' re prompted for the 
starting address of where you'd like to start looking. 
The desired address can be entered as a decima l 
number, or a hexadecimal number preceded by a 
dollar sign. Program lines 160-240 validate the 
digits of the address and convert a hex add ress to 
a decimal value. An invalid address is disca rded 
and you're prompted again for the starting address. 

The program normally displays the data on 
the screen, but you can select printed output as 
shown in lines 250 - 270. You' ll notice the OPEN 
statement in line 270 opens .either device 3 or 4 
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depending on w hethe r a printed output is desired. 
Device 3 is the display screen, and device 4 is the 
printer. This provides a simple switch between 
devices for all following PRINT#4 statements 
without having separate routines for display and 
printed data . You can s till force output to the dis­
play screen by using the simple PRINT s tatement. 

The last prom pt is for the data display type: 
either a hexadecimal dump or an instruction dis­
assembly. If a hex dump is selected, then eight 
bytes of data are displayed, in hex, per screen 
line. Each line also includes the hex address and 
the ASCll translation of the data displayed . The 
ASCII translation is simply the displaya ble char­
acter for each byte shown, with nondisplayable 
characters converted to pe riods. 

An ins tructi o n di sassembly shows one 
6502 ins tru ction pe r li ne us ing the standard 
mnemonics. Each line indica tes the address of the 
instruction in both decimal and hex, along with 
the hex opcode for the instruction displayed. To 
make things a little easier to read , branch instruc­
tions indica te the hex address to which the in­
struction would branch rather than an offset from 
the current location. 

Three Choices 
When displaying data on the screen, the program 
will pause after 16 lines of hex data or 20 disas­
sembled instructions. A prompt message will ask 
whether you want to: continue displaying data 
w ith the next sequential loca tion; restart the dis­
play with a new address and/or format; or stop 
the program and return to BASIC. 

When data is being printed, pressing any key 



GETTOE MOSTOUTOFYOUR

COMMODORE-
orVIC-2Ocomputer

ALSO AVAILABLE:

3 outstanding

Music Albums to
go with Synthy-64

Classical

Christmas and
Rag/Sing Along

See below
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MASTER
PROFESSIONAL

DEVELOPMENT

SOFTWARE FOR

QUALITY

APPLICATIONS

See below

COMMODORE

ULTRABASIC-64...Add 50
commands: graphics,

music, TURTLE and game

features-Tutorial.demo plus.
TAPE (39.95 DISK $42.96

SYNTHY-64... Sets the standard tor all of the rest.
Best 64-syntfiesizer anywhere. Samples and manual.
CASSETTE $29.95 DISK $32.95. Also available: 3 great
companion music albums: Clinical, Christma, and

Ragtime Sing-Along. DISK S12.95 Each.

CHARTPAK-64...Profes

sional qualtiy pie, line and
bar charts. Menu driven, in

teractive, hardcopy.
DISK $42.95

ZOOM PASCAL-64...Pro-

duces 6502 machine code
for speed. Floating point,

SUPER DISK UTILITY-64...

Speed copy 4 ways: Total,
Bam, Append or File. Dump

ASSEMBLER-KONITOfl-64

High speed language

development. Eleven func
tion monitor. Screen editing

of source file.DISK $32.95 DISK '$32.95

GRAPHICS D€SrGNER-M... TINY F0RTH-64/20...Ex-
Menu-driven drawings, floor citing language-low price
plans and illustrations etc

Slide program capability.

SKIER-64...This arcade-
quality game adds hours of

Powerful, extensible, 200 + action and excitement to

word vocabulary. your Commodore-64.
TAPE $24.95 DISK 527.95 TAPE $14.95 DISK $17.95

teqers, strings File handling, or modify sectors. More
DISK $39.95 DISK $22.95

POOL-M/20...Play Fullrack SCfiHN GRAPH(CS-64Adds
or nine ball using hires 24 hires, multicolor, sprite
graphics. Vic-20 required 8K commands to 64-BASIC.
expander Demo, tutorial and manual,
TAPE $14.95 DISK $17.95 TAPE $24.95 DISK $27.95

DATAMAT-64...Simple
powerful data base manage

ment with search, sort,

report capability at low price.
DISK $32.95

CHECKBOOK MANAGER-64 ANATOMY OF A C0MM0- MASTER-84...Full ISAM file management; powerful screen management; excellent printer
Simple check account main- DORE-64 Complete guide, generator; programmer's aid; BASIC4.0commands; machine language monitor; Soft-
tainance. Optional screen or Full comment ROMS list, de- ware developers: NO RUNTIME ROYALTIES; With 150 page manual in three-ring binder
printer report and backup, tailed internals, descriptions, and development software. , ___. __ ,.,_.„_.__ ... *,,.__,*
DISK $22.95 300 PAGE BOOK $18.95 SOFTWARE OK DISK $84.95 5£ DEALER INQUIRIES INVITED

FREE CATALOG Ask for a listing of other
Abacus Software for Commodore-64 or Vic-20

AVAILABLE AT COMPUTER STORES, OR WRITE:

DISTRIBUTORS

Great Britain:

ADAMSOFT

18 Norwich Ave

Rochdale. Lanes

Woit Gormany:

DATA BECKER

Merowingerstr 30

4000 Dusseldorf
0211/312085

Great Britain

CCI Software

167 Great Portland St.

London Wl

01-636-6354

Sweden:

TIAL TRADING

P0 516

343OC Almnull
476-12304

Canada East: Canada West:

KING MICROWARE LTD LSI Distributors Ltd.

5950 Cote des Neiges BIO W Broadway #163

Montreal, Quebec H3S 1Z6 Vancouver. BC V5Z 4C9

514/737-9335 604/733-0211

AbacusnSoftware

Australia:

CW ELECTRONICS

416 Logan Road

Brisbane. Queens

07-397-0808

New Zealand:

VISCOUNT ELECTRONICS

306-308 Church Street
Palmerston North

63-86-696

P.O. BOX 7211 GRAND RAPIDS, MICH. 49510
For postage & handling, add $1.50 (U.S. and Canada), add $3.00

for foreign. Make payment in U.S. dollars by check, money order

or charge card. (Michigan Residents add 4% sales tax).

FOR QUICK SERVICE PHONE 616-241-5510

OR ·20COMPUTER 

ULTRABASIC·64 ... Add 50 
commands: graphics , 
music, TURTLE and game 
lealures.Tutorial,demo plus. 
TAPE S39.95 DISK $42.95 

ALSO AVAILABLE: 
3 outstanding 

Music Albums 10 
go with Synthy·64 

Classical 
Christmas and 

Rag/Sing Along 
See below 

THE 
ANATOMY 

OFA 
COMMODORE 

SYNTH Y·5(, .. Sets the standard for all of the rest. 
Best 54-synthesizer anywhere. Samples and manual. 
CAssmE $2t.1III DISK $32.l1li. Also available : 3 gre,l 
companion music albums; ClaaiClI , Chrtltm., and 
RogUm. Slng·Along. DISK $12.95 Each. 

BRANO NEWI 

PROFESSIONAL 
DEVELOPMENT 
SOFTWARE FOR 

QUALITY 
APPLICATIONS 

See below 

CHARTP AK·S4 .. . Profes· 
sional qualtiy pie. line and 
barcharts. Menu driven , in­
teractive , hardcopy. 
DISK $42.95 

ZOOM PASCAL·54 ... Pro· 
duces 6502 machine code 
fO( speed. Roating point. In­
tegers , strings File handling. 
DISK S311.95 

SUPER DISK UTILlTY·54 ... 
Speed copy 4 ways: Total, 
Bam, Append or File. Dump 
or modify sectors. More. 
DISK S22.95 

ASSEM BLER·M D N ITOR·64 
High speed language 
development. Eleven func­
tion monitor. Screen editing 
01 source lile .DISk $32.95 

ORAPHICS O£SIONER-64 ... TINY FoRTH·64l2o ... Ex· SKIER·64 ... This arcade· 
Menu-driven drawings, Hoor citing language-low price. quality game adds hours of 
plans and illustrations etc .. Powerful, extensible, 200 + action and excitement to 

PooL·54l2o ... PI,y fullrack 
or nine ball usmg hires 
graphics. Vic-20 required 8K 
expander. 

SCREEN ORAPHICS-64Adds 
24 hires, multicolor, sprite 
commands to 54·BASIC. 
Demo, tutorial and manual. 
TAPE S24.95 DISK $2U5 

Slide program capability . word vocabulary, your Commodore-54. 
DISK $32.95 TAPE $24.95 DISK S27.95 TAPE S1 4.95 DISK S17.95 

DATAMAT·64 .. . Simple 
pO'Nerfui data base manage­
ment with search, sort , 
repon capability at low price . 
DISK $32.95 

CHECKBOOK MANAOER·64 ANATOMY OF A COM MO· 
Simple check account main· DORE·64 Complete guide. 
lainance. Optional screen or Fun comment ROMS list, de­
printer report and backup. tailed internals, descriptions. 
DISK $22.95 300 PAOE BOOK S19.95 

FREE CATALOG Ask for a listing of other 
Abacus Software for Commodore-64 or Vlc-20 
DISTRIBUTORS 
Greal Britain: 
ADAMSOFT 
18 Norwich Ave 
Rochdale . Lancs 
Weal Garmln'r 
DATA BECKER 
Metowlngerslr 30 
4000 Dusseldorl 
021 1/31 2085 

Grell Brltlln Canldl Eal: Canada Wesl: 
CCI Software KING MICRQWARE LTD. LS I DIstributors ltd. 
167 Greal Port land St . 5950 Cole des Neiges 810 W Broadway 6163 
London WI Montreal. Quebec H3S lZ6 Vancouver . BC V5Z 4C9 
01 ·636·6354 514/737·9335 6041733·021 I 
Sweden : 
TIAL TRADING 
PO 516 
34300 A1mhull 
476-12304 

AUllrlJlI: 
CW ELECTRON IC~ 
416 Logan Road 
Brisbane. Oueens 
07·397..(}BOB 

Hew Zealand: 
VISCOUNT ELECTRONICS 
JO&.308 Church Street 
Palmerston North 
63·86-696 

TAPE S14.95 DISK $17.95 

MASTfR-I4 ••• FuIlISAM file management; powerful screen management; excellent printer 
generator; programmer's aid ; BASIC 4.0 commands; machine language monitor; Soft· 
ware developers: NO RUNTIME ROYALIIES; With 150 page manual in three·ring binder 
and development software . * 
SOFTWARE ON DISK $84.95 DEALER INQUIRIES INVITED 

AVAILABLE AT COMPUTER STORES, OR WRITE: 

Abacus ImilHmI Software 
P.O. BOX 7211 GRAND RAPIDS, MICH. 49510 
For postage & handling, add $1.50 (U.S. and Canada) , add $3.00 
for foreign . Make payment in U.S. dOllars by check. money order 
or charge card . (Michigan Residents add 4% sales tax). 

~ • FOR QUICK SERVICE PHONE 616-241-5510 



EPYX

TOP 10 GAME SALE

* BUY TWO - GET ONE FREE *
SPECIAL FREE GAME

Buy Two Epyx Games From Protecto And Get A Free Game

The Thinking Man's Paradise
(Disk/Cassette)

• Award Winning Games • Fantastic Graphics
• Skill (not luck) Needed • Already in top 10 charts

COMMODORE - 64 / VIC-20
Buy Any Two Epyx Games From Protecto And Send The Proof Of Purchase Seals To Epyx

And Epyx Will Send You A Free Game.

JUMPMAN

If you like Donkey Kong, you'll love Jumpman. Over 30 different screens with 8 speeds and 5 skill levels
make this the fastest action game in the country. You must leap girders, climb ropes, and scale ladders to
reach and diffuse bombs while avoiding robots, birds, bullets, explosives, crumbling walls, vanishing
escape routes, and many other obstacles. (Truly a fantastic game!)

List $39.95 Sale $27.95 {DISK ONLY)

TEMPLE OF APSHAI (computer game of the year)
This is the standard by which other adventure games are judged. Full color graphics portray the temple

and all its contents • magic, monsters, doomed cities and damsels in distress. Do battle in real time with

over 20 monsters, expansion modules will keep your adventure alive in the future.

List $39.95 Sale $29.95

SWORD OF FARGOAL
Search for the wondrous sword in the depths of an ever changing dungeon. Make yourself invisible,

teleport to a new location, drink a healing potion or use enchanted treasures, but watch out for traps and

hideous creatures who will try to stop you. (Fantastic dungeon adventure)

List $29.95 Sale $21.95

CRUSH CRUMBLE & CHOMP (Computer game of the year nominee)
Choose one of six monsters or create your own, and use your monster to destroy one of four unsuspec

ting cities. The cities aren't totally defenseless, they call on police, national guard, and even a mad scien

tist, complete with helicopter, to save humanity from the relentless threat.

List $29.95 Sale $21.95

JUMPMAN JUNIOR

The devilish ALIENATORS are back! And they have overrun the Jupiter Command Substation. In
this cartridge format sequel to the best-selling Jumpman, players must leap through 12 all new

screens featuring electrocution traps, moving walls, hellstones, and dangers much too bizarre to
be believed. How many screens can you master? Twelve different screens, 8 speeds.

List $39.95 Sale $27.95

We have all Epyx games ENTERPRIZES —<«'
BOX 550, BARRINGTON, ILLINOIS 60010

Phon« 312/382-524* to order

* 

EPYX 
TOP 10 GAME SALE 

BUY TWO - GET ONE FREE 
. SPECIAL FREE GAME 

Buy Two Epyx Games From Protecto And Get A Free Game 

The Thinking Man's Paradise 
( Disk / Cassette ) 

• Award Winning Games • Fantastic Graphics 
• Skill (not luck) Needed • Already in top 10 charts 

COMMODORE· 64 I VIC·20 
Buy Any Two Epyx Games From Protecto And Send The Proof Of Purchase Seals To Epyx 

And Epyx Will Send You A Free Game. 

JUMPMAN 

* 

If you like Donkey Kong, you'll love Jumpman. Over 30 different screens with 8 speeds and 5 skill levels 
make th is the fastest action game in the country. You must leap girders, climb ropes, and scale ladders to 
reach and diffuse bombs while avoiding robots, birds, bullets, explosives, cru mbling walls, vanishing 
escape routes, and many other obstacles. (Truly a fantastic game!) 
List $39.95 Sale $27.95 (DISK ONLy) 

TEMPLE OF APSHAI (computer game of the year) 
This is the standard by which other adventure games are judged . Full color graphics portray the temple 
and all its contents· magic, monsters, doomed cities and damsels in distress. 00 battle in real time with 
over 20 monsters, expansion modules will keep your adventure alive in the future. 
List $39.95 Sale $29.95 

SWORD OF FARGOAL 
Search for the wondrous sword tn the depths of an ever changing dungeon. Make yourself invisible, 
teleport to a new location, drink a heali ng potion or use enchanted treasures, but watch out for traps and 
hideous creatures who will try to stop you. (Fantastic dungeon adventure) 
List $29.95 Sale $21.95 

CRUSH CRUMBLE & CHOMP (Computer game of the year nominee) 
Choose one of six monsters or create your own, and use your monster to destroy one of four unsuspec· 
ting cities. The cities aren't totally defenseless, they call on police, national guard, and even a mad scien· 
tist, complete with helicopter, to save humanity from the relent less threat. 
List $29.95 Sale $21 .95 
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JUMPMAN JUNIOR 
The devilish ALIENATORS are back! And they have overrun the Jupiter Command Substation. In 
this cartridge format sequel to the best-selling Jumpman, players must leap through 12 all new 
screens featuring electrocution traps, moving walls, hellstones, and dangers much too bizarre to 
be believed. How many screens can you master? Twelve different screens, 8 speeds. 
List $39.95 Sale $27.95 

PRO TECTO 
We halfe all Epyx games EN T E R P R I Z E S .. , ,~, 0'" '""o.,,~, 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phon. 3121312·52-. to ord.r 


