
a part of the screen that is invisible

to you. If you suspect this has oc

curred, type @SPLIT 0 or @SPLIT

25 in immediate mode (even if you

have to type blind) to examine the

entire text screen. In map 1, neither

screen contains text, so use

@SCREEN 0,4,4,0,0 to check the

text screen.

Controlling Video

Features
Once you've created a split screen

with @SCREEN and @SPLIT, you

essentially have two independent

screens at your disposal. You may

use any of the ordinary graphics

techniques appropriate to the cur

rent configuration, keeping in mind

the reduced size of each screen.

The usual way to control

sprites and other video features is

by POKEing values into the appro

priate VIC-II control registers. A

similar method is used with Screen

Splitter, but the addresses are dif

ferent. Instead of POKEing into the

control registers themselves, you

POKE mock registers and let Screen

Splitter transfer the values to the

actual control registers when the

time is right.

There are 47 VIC-II control

registers, which normally begin at

location 53248. Screen Splitter pro

vides two sets of mock control reg

isters—one set for the upper screen

and one for the lower. The 47 top

screen registers begin at location

49235. The 47 mock registers for

the bottom screen begin at location

49282. Whenever you POKE a new

value into one of the mock regis

ters, Screen Splitter waits until the

correct time, then transfers that val

ue into the corresponding control

register.

Pointers to sprite dot patterns

are normally stored in the last eight

bytes of the video matrix (locations

2040-2047). But, since Screen

Splitter permits as many as 16

sprites to share the screen in some

configurations, it is necessary to use

mock sprite pointer registers as

well. The mock sprite pointers are

always in the same place regardless

of the screen's location. The top

screen sprite pointers occupy the

eight bytes beginning at location

49329. These bytes are preset to

point to sprite shape locations

32-39 (locations 2048-2111 con

tain the data for sprite 0, the next 64

bytes contain the data for sprite 2,

and so forth). The lower screen

sprite pointers begin at location

49337 and point to sprite locations

40-47. Of course, you can POKE

new values into these registers at

any time.

At the start of each raster inter

rupt all the sprite pointers at the

end of the current video matrix are

reset to point to sprite shape loca

tion 11 (addresses 704-767, filled

with zero bytes when you first acti

vate Screen Splitter). If this occurs

in the middle of a sprite, the video

chip continues to send it to the

screen, but since the dot pattern is

blank, the rest of the sprite becomes

invisible. Near the end of the inter

rupt, the sprite pointers for the new

screen are copied into the last eight

bytes of its video matrix. The video

chip continues to project any re

maining upper sprites, but uses the

new horizontal position, color, and

dot data. As a result, when an up

per sprite sinks through the bound

ary, the bottom few lines of the

corresponding lower sprite may ap

pear just below the boundary, at

the lower sprite's x position.

Changing the lower sprite's y

position or even turning it off com

pletely will not prevent this overlap

problem—these controls are ig

nored once the chip begins project

ing a sprite. So when an upper

sprite is going to drop through the

boundary, the same numbered

sprite for the lower screen should

contain a blank definition (at least

for its bottom several lines), or it

must be positioned off the side of

the screen. Sprites rising from the

lower screen are cut off at the top as

they approach the boundary. But

when the sprite's y position reaches

the split point, the remaining por

tion of the sprite suddenly dis

appears.

Advanced Techniques
Most VIC-II registers control only

one feature. However, locations

53265 and 53270 each control mul

tiple functions. The @SCREEN

statement initializes both of the

mock registers corresponding to

53265 with a default value of 27

(three rasters of vertical fine scroll

ing, 25 rows, blanking off, bitmap-

ping off, extended color off, raster

bit 8 off). Both mock registers corre

sponding to 53270 are set to 8 (no

horizontal fine scrolling, 40 col

umns, multicolor off). Changes are

made as needed to turn on extend

ed, multicolor, or bitmap graphics.

The default settings may be

changed with POKEs to address

49638 for register 53265 and 49646

for register 53270. For more infor

mation about these rarely used fea

tures, consult Mapping the 64,

available from COMPUTE! Books,

and the Commodore 64 Program

mer's Reference Guide.

You can override @SPLIT's

raster control with POKEs. The

@SPLIT statement always sets the

number of scan lines above the

boundary to a multiple of eight, so

that text will fit neatly on the

screen. For an in-between position,

adjust location 49253 to the value

48 plus the number of scan lines of

upper screen you want to display.

For example, this statement shows

43 scan lines of hi-res screen in the

top screen:

POKE 49253, 43 + 48

You may also change the raster

setting for the change from lower to

upper screen. The normal value is

19 for an offscreen transition. But

you can set location 49300 to a

value greater than 48, creating a

three-part screen with the bottom

screen visible both below and

above the top screen.

For a strange effect, POKE

49253 with a value of 19 to match

the lower register. If the upper and

lower screen colors are different,

you will see them flicker in alterna

tion. If the colors are the same, you

will be able to see up to 16 flicker

ing sprites at once against a steady

background. Each sprite will be free

to move anywhere on the screen.

To display a flicker-free sprite, cre

ate a twin in the same position on

the other screen.

Screen Splitter uses a delay

during the interrupt to insure that

any change in background color oc

curs between scans of the TV's elec

tron beam. The length of the delay

is controlled by location 50828,

which, in turn, is set by @SCREEN.

Maps 3 and 4 usually change colors

early in the interrupt, when the

screen type changes. @SCREEN

sets location 50828 for eight passes
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a part of the screen that is invisible 
to you. If you suspect this has oc
curred, type @SPLIT 0 or @SPLIT 
25 in immediate mode (even if you 
have to type blind) to examine the 
entire text screen . In map 1, neither 
scree n contains text, so use 
@SCREEN 0,4,4,0,0 to check the 
text screen. 

Controlling Video 
Features 
Once you've created a split screen 
with @SCREEN and @SPLIT, you 
essentially have two independent 
screens at your disposal. You may 
use any of the ordinary graphics 
techniques appropriate to the cur
rent configuration, keeping in mind 
the reduced size of each screen. 

The usual way to co n t rol 
sprites and other video features is 
by POKEing values into the appro
priate VIC-II control registers. A 
similar method is used with Screen 
Splitter, but the addresses are dif
ferent. Instead of POKEing into the 
control registers themselves, you 
POKE mock registers and let Screen 
Splitter transfer the values to the 
actual control registers when the 
time is right. 

There are 47 VIC-II control 
registers, which normally begin at 
location 53248. Screen Splitter pro
vides two sets of mock control reg
isters-one set for the upper screen 
and one for the lower. The 47 top 
screen registers begin at location 
49235. The 47 mock registers for 
the bottom screen begin at location 
49282. Whenever you POKE a new 
value into one of the mock regis
ters, Screen Splitter waits until the 
correct time, then transfers that val
ue into the corresponding control 
register. 

Pointers to sprite dot patterns 
are normally stored in the last eight 
bytes of the video matrix (locations 
2040-2047). But, since Screen 
Splitter permits as many as 16 
sprites to share the screen in some 
configurations, it is necessary to use 
mock sprite pointer registers as 
well. The mock sprite pointers are 
always in the same place regardless 
of the screen's location . The top 
screen sprite pointers occupy the 
eight bytes beginning at location 
49329. These bytes are preset to 
point to sprite shape locations 
32-39 (locations 2048-2111 con-

tain the data for sprite 0, the next 64 
bytes contain the data for sprite 2, 
and so forth) . The lower screen 
sprite pointers begin at location 
49337 and point to sprite locations 
40-47. Of course, you can POKE 
new values into these registers at 
any time. 

At the start of each raster inter
rupt all the sprite pointers at the ' 
end of the current video matrix are 
reset to point to sprite shape loca
tion 11 (addresses 704-767, filled 
with zero bytes when you first acti
vate Screen Splitter). If this occurs 
in the middle of a sprite, the video 
chip continues to send it to the 
screen, but since the dot pattern is 
blank, the rest of the sprite becomes 
invisible. Near the end of the inter
rupt, the sprite pointers for the new 
screen are copied into the last eight 
bytes of its video matrix. The video 
chip continues to project any re
maining upper sprites, but uses the 
new horizontal position, color, and 
dot data. As a result, when an up
per sprite sinks through the bound
ary, the bottom few lines of the 
corresponding lower sprite may ap
pear just below the boundary, at 
the lower sprite's x position . 

Changing the lower sprite's y 
position or even turning it off com
pletely will not prevent this overlap 
problem-these controls are ig
nored once the chip begins project
ing a sprite. So when an upper 
sprite is going to drop through the 
boundary, th e same numbered 
sprite for the lower screen should 
contain a blank definition (at least 
for its bottom several lines), or it 
must be positioned off the side of 
the screen. Sprites rising from the 
lower screen are cut off at the top as 
they approach the boundary. But 
when the sprite's y position reaches 
the split point, the remaining por
tion of the sprite suddenly dis
appears. 

Advanced Techniques 
Most VIC-II registers control only 
one feature. However, locations 
53265 and 53270 each control mul
tiple functions. The @SCREEN 
statement initializes both of the 
mock registers corresponding to 
53265 with a default value of 27 
(three rasters of vertical fine scroll
ing, 25 rows, blanking off, bitmap
ping off, extended color off, raster 

bit 8 off). Both mock registers corre
sponding to 53270 are set to 8 (no 
horizontal fine scrolling, 40 col
umns, multicolor off). Changes are 
made as needed to turn on extend
ed, multicolor, or bitmap graphics. 
The default settings may be 
changed with POKEs to address 
49638 for register 53265 and 49646 
for register 53270. For more infor
mation about these rarely used fea
tures, consul t Mappillg the 64, 
available from COMPUTE! Books, 
and the Commodore 64 Program
mer's Reference Guide. 

You can override @SPLIT's 
raster control with POKEs. The 
@SPLIT statement always sets the 
number of scan lines above the 
boundary to a multiple of eight, so 
that text will fit neatly on the 
screen. For an in-between position, 
adjust location 49253 to the value 
48 plus the number of scan lines of 
upper screen you want to dlsplay. 
For example, this statement shows 
43 scan lines of hi-res screen in the 
top screen: 
POKE 49253, 43 +48 

You may also change the raster 
setting for the change from lower to 
upper screen. The normal value is 
19 for an offscreen transition. But 
you can set location 49300 to a 
value greater than 48, creating a 
three-part screen with the bottom 
screen visibl e both below and 
above the top screen. 

For a strange effect, POKE 
49253 with a value of 19 to match 
the lower register. If the upper and 
lower screen colors are different, 
you will see them flicker in alterna
tion. If the colors are the same, you 
will be able to see up to 16 flicker
ing sprites at once against a steady 
background. Each sprite will be free 
to move anywhere on the screen. 
To clisplay a flicker-free sprite, cre
ate a twin in the same position on 
the other screen. 

Screen Splitter uses a delay 
during the interrupt to insure that 
any change in background color oc
curs between scans of the TV's elec
tron beam. The length of the delay 
is controlled by location 50828, 
which, in turn, is set by @SCREEN. 
Maps 3 and 4 usually change colors 
early in the interrupt, when the 
screen type changes. @SCREEN 
sets location 50828 for eight passes 
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of the delay loop. The other maps

generally change colors later, when

the color registers are copied, so six

passes of the delay loop are suffi

cient. If something in your program

disrupts the timing (for example, a

sprite may be located at the bound

ary) the color may change in the

middle of a row of pixels. You can

correct such an imperfection by

changing the value in location

50828.

Most VIC-II registers are in

tended to be POKEd rather than

PEEKed. But four control registers

are usually read: locations 53267-

53268 for the light pen, and loca

tions 53278-53279 for sprite colli

sions. Splitter ignores these

locations, so you can PEEK them as

usual. However, the VIC-II has no

way to tell whether a collision in

volves upper or lower sprites. If

there is any possibility of confusion

on this point, your program must

analyze the sprite positions to clear

it up.

Program 1. Screen Splitter

Please refer to the "MIX" article in this issue

before entering the following listing.

C000:AD

C008:14

C010:8D

C018:C0

C020:A9

C028:00

C030:F8

C038:CE

C040:D1

C048:C1

C050:C1

C058:00

C060:00

C068:00

C070:00

C078:00

C080:08

C088:00

C090:00

C098:08

C0A0:00

C0A8:00

C0B0:06

C0B8:27

C0C0:2F

C0C8:00

C0D0:00

C0D8:05

C0E0:B7

C0E8:C9

C0F0I90

C0F8:00

C100:43

C108:FE

C110:D2

C118:20

C120:D2

C128:4C

C130:B9

C138:85

C140:A0

15

03

C4

99

08

9D

60

D0

00

E2

50

00

00

08

00

00

08

00

00

00

00

06

20

28

00

00

A9

A2

60

D0

04

28

C0

A0

FF

73

B0

E7

4F

FE

00

03

8D

C0

03

20

C0

40

40

00

C0

C3

00

00

00

00

08

00

00

00

16

08

06

21

29

00

00

2C

0B

08

90

28

38

85

00

C8

00

02

A7

C0

6C

B9

C9

C3

78

03

D2

02

53

53

32

18

00

00

00

14

06

08

00

00

IB

01

08

06

22

2A

00

00

A0

6C

2C

06

4C

E9

FD

Bl

D0

C9

90

38

85

FD

00

CF

C0

A0

38

PF

CA

43

50

C0

Cl

00

00

IB

01

06

08

00

00

13

01

00

06

23

2B

00

00

00

00

0F

C9

1A

D0

B9

FD

F6

D0

06

E9

FD

00

02

90

AD

06

D0

A2

E0

52

4C

3A

06

00

00

80

01

00

08

00

00

00

00

00

06

24

2C

00

00

Dl

03

00

D2

A7

0A

44

30

4C

90

20

D0

B9

20

F0

0C

15

B9

F7

3F

FF

45

49

C0

C4

00

00

00

00

00

08

00

00

00

00

00

06

25

2D

00

00

7A

20

30

B0

8C

AS

C0

06

EF

06

79

0A

50

7C

0C

AD

03

46

58

A9

D0

45

D4

3D

B8

00

00

00

00

00

08

00

00

00

00

00

06

26

2E

00

00

F0

9B

0A

02

49

B9

85

20

A6

C9

00

A8

C0

A5

C9

21

2C

FF

C0

5C

F3

B6

AD

7B

65

3F

D9

BC

39

82

F3

08

0A

5C

F8

A3

27

9D

32

D9

4A

79

95

FC

F2

57

E3

CB

2B

92

C3

26

93

0D

CA

01

C148:22

C150:4C

C158:C8

C160:60

C168:22

C170:00

C178:02

C180:E8

C188:30

C190:FC

C198:42

C1A0:FC

C1A8:9D

C1B0:A5

C1B8:20

C1C0:C3

C1C8:30

C1D0:20

C1D8:C0

C1E0JCA

C1E8:CB

C1F0:CC

C1FS:8C

C200:C0

C208:8D

C210:C6

C218:A9

C220:A9

C228:A9

C230:4C

C238:10

C240:C0

C248:80

C250:03

C258:A9

C260:A9

C268:A9

C270:CB

C278:CD

C280:AE

C288:D0

C290:C0

C298:20

C2A0:D0

C2A8:02

C2B0:F0

C2B8:09

C2C0:A9

C2C8iAD

C2D0:15

C2D8i4C

C2E0:8D

C2E8:0D

C2F0:C0

C2F8:6B

C300JAD

C308iC0

C310:98

C318iA0

C320:C8

C328:BC

C330:8A

C338:C3

C340:60

C348:6C

C350:20

C358iF0

C360:4C

C368:A7

C370:0A

C378iC0

C380tC4

C388J03

C390:ll

C398r0F

C3A0ID0

C3A8:A2

C3B0:CA

C3B8:B1

C3C0:D0

F0 16 C9

42 Cl 99

C8 C8 A9

C8 B9 00

F0 E4 D0

BD 32 C0

D0 0A BD

C8 4C 71

03 E8 D0

BD 32 C0

Cl E8 BD

9D 00 02

00 02 F0

Cl A4 FC

DE C0 8E

20 Dl C0

C3 20 Dl

30 C3 20

20 4B C3

C0 20 4B

C0 8D CE

C0 8D CF

C6 A0 0F

D0 11 A9

D0 C0 8E

4C 80 C2

20 0D CB

20 0D CE

18 8D CD

0B C2 C9

8D CD C0

8E 2D C5

C2 A9 08

D0 15 A9

20 0D CE

38 8D D0

10 8D D0

C0 8D CB

C0 8C 2D

C7 C0 AD

07 8A 0D

AE C8 C0

D0 07 8A

C0 AD C9

D0 15 AD

03 4C 46

40 8D CB

10 0D CC

CA C0 F0

AD CE C0

46 C3 AD

CE C0 4C

CF C0 8D

8D 64 C0

C0 AD CC

CE C0 8D

8D 9A C0

C0 AD 2D

02 8D 0B

C8 C8 C0

C3 8E DB

F0 13 6A

E0 0F 90

E0 05 B0

00 03 E0

DE C0 8E

09 E0 19

46 C3 20

20 A5 C3

0A 0A 18

A9 7F 8D

8D 15 03

AD 94 C0

D0 29 7F

8D 19 D0

58 4C AE

2E BD 53

E0 FF D0

C0 99 F8

F5 58 60

40 F0

02 02

FF 84

02 F0

F4 84

29 7F

32 C0

Cl BD

F8 E8

D0 DB

32 C0

E8 B9

05 C8

C8 4C

C6 C0

8E C7

C0 8E

Dl C0

20 Dl

C3 A9

C0 A9

C0 A9

A2 07

10 8D

2D C5

C9 01

C0 8D

C0 8D

C0 8D

02 D0

A9 30

8C 6E

3D 8C

10 8D

C0 8D

C0 4C

C0 A9

C0 A9

C5 8E

CB C0

CD C0

AD CE

0D D0

C0 F0

CB C0

C3 AD

C0 4C

C0 8D

21 C9

29 20

CE C0

EE C2

CF C0

AD CD

C0 8D

93 C0

AD CF

C5 AE

C4 8E

1A D0

C3 4C

90 03

03 4C

01 60

03 4C

C6 C0

F0 0B

C4 C3

4C AE

69 30

0D DC

A9 06

8D 12

8D 11

A9 01

A7 20

C0 9D

F5 A0

07 88

20 E3

IE C8 43

E8 C8 0F

71 C8 E3

EC C9 F4

FC A2 39

D9 00 B0

30 1A 5D

32 C0 75

E8 A4 F0

C8 4C 28

C8 A6 73

00 02 5A

E8 4C B3

42 Cl 99

20 41 BF

C0 20 A9

C8 C0 09

8E C9 63

C0 8E C2

IB 8D 3B

08 8D 6B

06 8D FF

AD C6 CC

CD C0 E9

8E 6E 95

D0 IB 57

CB C0 6D

CE C0 AB

D0 C0 B5

13 A9 B6

8D D0 E8

C6 4C C3

C6 C9 6A

CD C0 DB

CE C0 E3

41 C2 04

20 0D 7F

38 8D 25

6E C6 85

29 20 16

8D CD B4

C0 29 9A

C0 8D A6

21 C9 E6

29 20 B4

CB C0 8A

C8 C2 CC

CC C0 24

02 D0 04

F0 03 E0

09 40 35

A9 10 A3

AD CB 82

C0 8D 86

69 C0 B6

AD D0 Cfi

C0 8D 6E

6E C6 29

4C C5 91

F3 8D EC

AE A7 E2

4C 46 Bl

46 C3 5E

A2 0E 88

43 C3 08

E0 00 9B

90 0F 2C

4C AE 96

A7 8A B3

8D 65 CE

78 A9 0A

8D 14 35

D0 AD 9F

D0 A9 ED

8D 1A Cl

E3 C3 64

00 D0 47

07 B9 DC

C0 FF E7

C3 A2 F9

C3C8:2E

C3D0:E0

C3D8:C0

C3E0:F5

C3E8:78

C3F0:C4

C3F8:6D

C400:A9

C408:0B

C410:FA

C418:8D

C420:07

C428:AD

C430:AD

C438:AD

C440:C0

C448:18

C450:21

C458:23

C460:C0

C468j01

C470JAD

C478:C0

C480:05

C488:AD

C490JC0

C498:09

C4A0:AD

C4A8iC0

C4B0:0D

C4B8:AD

C4C0:C0

C4C8:17

C4D0:AD

C4D8:C0

C4E0:25

C4E8:AD

C4F0:C0

C4F8:29

C500:AD

C508:C0

C510:2D

C518:AD

C520:8D

C528:BD

C530:FF

C5 38:D0

C540:8D

C548:A9

C550:8D

C558:07

C560:FF

C568:48

C570:48

C578:48

C580:9A

C588:8C

C590i8D

C598:8D

C5A0:82

C5A8:8D

C5B0:D0

C5 B8:86

C5C0:8D

C5C8:D0

C5D0:8A

C5DS:8D

C5E0:D0

C5E8:8E

C5F0:8D

C5F8:D0

C600:92

C608:8D

C610:D0

C618:9F

C620:8D

C628:D0

C630IAA

C638:8D

C640:D0

C648:AE

BD 82

FF D0

99 F8

58 60

AD C3

C0 8D

C0 8D

81 8D

8D F8

07 8D

FD 07

20 8B

76 C0

74 C0

64 C0

8D 11

D0 68

D0 6S

D0 68

8D 00

D0 AD

56 C0

8D 04

D0 AD

5A C0

8D 08

D0 AD

5E C0

8D 0C

D0 AD

62 C0

8D 10

D0 AD

6F C0

8D ID

D0 AD

7A C0

8D 28

D0 AD

7E C0

8D 2C

D0 AD

65 C0

19 D0

Bl C0

D0 F5

A9 C5

14 03

0B 8D

FA 07

8D FD

07 20

AD A5

AD A3

AD 93

C0 8D

18 D0

21 D0

23 D0

C0 8D

01 D0

AD 85

C0 8D

05 D0

AD 89

C0 8D

09 D0

AD 8D

C0 8D

0D D0

AD 91

C0 8D

17 D0

AD 9E

C0 8D

25 D0

AD A9

C0 8D

29 D0

AD AD

C0 8D

C0 9D

F5 A0

07 88

2C 11

C0 8D

15 03

9C C0

0D DC

07 8D

FB 07

8D FE

C6 AD

48 AD

48 AD

AE 69

D0 8E

3D 20

8D 22

8D 24

D0 AD

55 C0

8D 03

D0 AD

59 C0

8D 07

D0 AD

5D C0

8D 0B

D0 AD

61 C0

8D 0F

D0 AD

6E C0

8D 1C

D0 AD

79 C0

3D 27

D0 AD

7D C0

8D 2B

D0 AD

81 C0

3D 12

3D 1A

9D F8

AD 68

8D 15

58 6C

F8 07

8D FB

07 8D

8B C6

C0 48

C0 48

C0 AE

11 D0

68 3D

68 8D

68 8D

00 D0

AD 84

C0 8D

04 D0

AD 88

C0 8D

08 D0

AD 8C

C0 3D

0C D0

AD 90

C0 8D

10 D0

AD 9D

C0 8D

ID D0

AD A8

C0 8D

28 D0

AD AC

C0 8D

2C D0

00 D0

07 B9

C0 FF

D0 10

14 03

A9 00

8D 1A

60 78

F9 07

3D FC

07 8D

77 C0

75 C0

73 C0

C0 AC

16 D0

D0 68

D0 68

D0 AD

54 C0

8D 02

D0 AD

58 C0

8D 06

D0 AD

5C C0

3D 0A

D0 AD

60 C0

8D 0E

D0 AD

6A C0

8D IB

D0 AD

78 C0

8D 26

D0 AD

7C C0

3D 2A

D0 AD

80 C0

8D 2E

D0 A9

D0 A2

07 CA

C0 8D

03 A9

C3 C0

8D F9

07 8D

FE 07

AD A6

AD A4

AD A2

98 C0

8E 16

20 D0

22 D0

24 D0

AD 83

C0 8D

03 D0

AD 87

C0 8D

07 D0

AD 8B

C0 8D

0B D0

AD 8F

C0 8D

0F D0

AD 99

C0 8D

1C D0

AD A7

C0 BD

27 D0

AD AB

C0 8D

2B D0

AD AF

CA 8C

Bl 83

D0 CE

FB 30

AD 0D

8D 5A

D0 24

A9 44

8D F9

07 89

FF D0

48 28

48 CF

48 4F

6B C7

8C B7

3D 9A

8D 37

53 A0

8D 88

D0 C2

57 65

3D 31

D0 25

5B A2

8D D9

D0 87

5F DF

8D 82

DO E9

63 ID

8D 43

D0 Fl

70 ED

3D 35

D0 D7

7B 2C

3D BE

D0 3A

7F 6A

8D 68

D0 9D

01 EC

07 0C

E0 4B

15 FF

47 77

78 E9

07 16

FC 2F

8D FE

C0 65

C0 47

C0 0B

AC 18

D0 0A

68 F7

68 CA

AD A0

C0 54

02 74

AD 94

C0 B6

06 Bl

AD 3D

C0 19

0A EE

AD E5

C0 7B

0E 2C

AD 8E

C0 EA

IB 3D

AD 7D

C0 76

26 3C

AD 23

C0 CC

2A 79

AD CB

C0 2F
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of the delay loop. The other maps C148 22 F0 16 C9 40 F0 1E C8 43 C3 CB: 2E BD 8 2 C0 9D 00 D0 CA 8 C 

generally change colors later, when else 4C 42 C1 99 02 02 E8 c8 0F C3D0, E0 FF D0 F5 A0 07 B9 B1 88 
C158 C8 C8 CB A9 FF B4 71 CB E3 C3D8,C0 99 F8 07 8B C0 FF D0 CE 

the color registers are copied, so six C160 60 C8 B9 00 02 F0 EC C9 F4 C3E"':PS 5B 60 2C 11 D0 10 FB 30 
passes of the delay loop are suffi- C168 22 F0 E4 D0 F4 B4 FC A2 39 c3E8:78 AD C3 C0 80 14 03 AD 0D 

dent. If something in your program C170:00 BD 32 C0 29 7F D9 00 B0 C3F0:C4 C0 8D 15 03 A9 00 BD SA 
C178:02 D0 0A BD 32 C0 30 1A 5D C3F8,6D ca 80 9C C0 80 1A De 24 disrupts the timing (for example, a c180:EB C8 4C 71 C1 BD 32 C0 75 C400 :A9 81 80 0D DC 60 78 A9 44 

sprite may be located at the bound- C188030 03 E8 D0 F8 E8 E8 A4 F0 C408 :0B 8D F8 07 8D F9 0 7 8D F9 
aryl the color may change in the C190,FC BD 32 C0 De DB C8 4C 28 C410:FA 07 8D FB 07 8D FC 07 B9 

middle of a row of pixels. You can C198,42 C1 E8 BD 32 C0 C8 A6 73 C418: 80 FD 07 8D FE 07 8D FF D0 
CIA0~ FC 90 00 02 E8 B9 00 02 SA C420 d!l7 20 8B C6 AD 77 C0 48 28 

correct such an imperfection by Cl~8 : 9D 00 02 F0 05 C8 E8 4C B3 C428,AD 76 C0 48 AD 75 C0 48 CF 
changing the value in location C18e :AS C1 A4 PC C8 4C 42 C1 99 C430 :AD 74 C0 48 AD 73 C0 48 4 F 
50828. C188:20 DE C0 8E C6 C0 20 41 BF C438 :AD 64 C0 AE 69 C0 AC 6 B C7 

Most VIC-II registers are in- e1C0:C3 20 D1 C0 8E C7 C0 20 A9 C440: C0 80 11 00 8E 16 00 8C B7 
C1C8,30 C3 20 D1 C0 8E C8 C0 09 C448: 18 00 68 8D 20 D0 68 8D 9A 

tended to be POKEd rather than CI 00:20 30 C3 20 01 C0 8E C9 63 C450: 21 D0 68 80 22 00 68 80 37 
PEEKed. But four control registers CI08 : C0 20 4B C3 20 01 C0 BE C2 C458:23 00 68 BD 24 00 AD 53 A0 

are usually read: locations 53267- CIE0:CA C0 20 4B C3 A9 1B 80 3B C46eJ:ce 80 00 D0 AD 54 C0 8D 88 
CIEs:eB C0 8D CE C0 A9 08 80 6B C468,01 00 AD 55 C0 8D 02 D0 C2 

53268 for the light pen, and loca- CIF0:CC C0 80 CF C0 A9 06 80 FF C470:AD 56 C0 80 03 D0 AD 57 65 
tions 53278- 53279 for sprite colli- C1F8,8C C6 A0 0F A2 07 AD C6 CC C478:C0 80 04 D0 AD 58 C0 BO 31 
sians. Splitter ignores these C2iB?l :ea 00 11 A9 10 8D CO C0 E9 C480:05 D0 AD 59 C0 80 06 D0 25 

locations, so you can PEEK them as C208:80 De C0 8E 20 C5 BE 6E 95 C488 :AD SA C0 SO 07 D0 AD 5B A2 
C210:C6 4C 80 C2 C9 01 00 1B 57 C490,C0 80 08 00 AD 5C C0 80 09 

usual. However, the VIC-II has no C218:A9 20 0D CB c0 80 C8 C0 60 C498 :09 00 AD 5D C0 8D 0A D0 87 
way to tell whether a collision in- C220:A9 20 0D CE C0 80 CE C0 AB C4A0:AD 5E C0 80 0B 00 AD SF DF 

volves upper or lower sprites. If e228 :A9 18 8D CD C0 8D D~ C0 B5 C4A8 :C0 80 0C 00 AD 60 C0 8D 82 

there is any possibility of confusion C230:4C 0B C2 C9 02 00 13 A9 B6 C480 :00 D0 AD 61 C0 8D 0E 00 E9 
C238,10 80 CO C0 A9 30 80 00 E8 C4B8:AD 62 e0 eo 0F 00 AD 63 10 

on this point, your program must C240:CI1J 8E 20 C5 8C 6E C6 4C C3 C4C0:C0 80 10 00 AD 6A C0 80 43 

analyze the sprite positions to clear C248 , 80 C2 A9 08 80 8C C6 C9 6A C4C8017 D0 AD 6E C0 80 1B 00 F1 

it up. e250 :lB 00 15 A9 10 80 CD C0 DB C400 :AD 6F C0 8D 1C 00 AD 70 ED 
C258,A9 20 00 CE C0 80 CE C0 E3 C4DB:ca 80 10 00 AD 78 C0 80 35 
C260:A9 38 80 00 C0 4C 41 C2 04 C4E0: 25 00 AD 79 C0 80 26 D0 07 

Program 1. Screen Splitte r C268:A9 10 80 D0 C0 A9 20 00 7F C4EB:AD 7A C0 80 27 Del AD 7B 2C 
Please refer to the "MLX" article In this Issue C27el:CB C0 80 CB C0 A9 38 80 25 C4F0 :C0 80 28 D0 AD 7C C0 BO BE 
before entering the following listing. C278 :CD C0 8C 20 C5 8E 6E C6 85 C4F8: 29 D0 AD 70 C0 80 2A D0 3A 

C280:AE C7 C0 AD CB C0 29 20 16 C5el0 :AD 7E C0 80 2B 00 AD 7F 6A 
C000:AO 15 03 C9 CF 9a 0C AD 21 

C288,00 
C508,C0 80 2C 00 AD 8el Cel 8D 68 

C008: 14 03 80 C3 C0 AD 15 03 2C 07 8A 00 CD C0 80 CD B4 C510:20 00 AD 8 1 C0 8 0 2E ~0 9 0 
C010,8O C4 C0 78 A0 06 B9 46 FF C290,C0 AE C8 C0 AD CE C0 29 9A C518 :AO 65 C0 80 12 D0 A9 01 EC 
C018,C0 99 03 03 a8 00 F7 58 C0 C298,20 00 a7 8A 00 D0 c0 80 A6 C520:80 19 00 80 lA 00 A2 07 0C 
C02el:A9 08 20 02 FF A2 3F A9 5C 

C2A0,oa C0 AD C9 C0 F0 21 C9 E6 C528:BO B1 C0 90 F8 07 CA E0 4B 
c02B , 00 90 C0 02 CA Ea FF 00 F3 C2A8:el2 00 15 AD CB C0 29 20 B4 C530:FF D0 F5 AD 68 C0 80 15 FF 
C030:F8 60 40 53 43 52 45 45 B6 

C2B0:F0 03 4C 46 C3 AD CB C0 BA C538,00 A9 C5 80 15 03 A9 47 77 
C038 :CE 00 40 53 50 4C 49 04 AD 

C2BB,09 40 80 CB c0 4C C8 C2 CC C540 :80 14 03 58 6C C3 Cel 78 E9 
C040 :01 00 00 32 C0 3A C0 3D 7B C2C0 :A9 10 00 CC C0 8D CC C0 24 C548:A9 0B BD F8 07 80 F9 07 16 
C048:Cl E2 C0 18 C1 06 C4 B8 65 C2CBtAD CA C0 F0 21 C9 02 D0 04 C550:80 FA 07 80 FB 07 80 FC 2F 
C050:C1 50 C3 00 00 00 00 00 3F C200 ,15 AD CE C0 29 20 F0 03 E0 c558,07 80 FD 07 80 FE 07 80 FE 
C058 , 00 00 00 00 00 00 00 00 09 C208t4C 46 C3 AD CE C0 09 40 35 c560:FF 07 20 8B C6 AD A6 c0 65 
C060,00 00 00 00 IB 80 00 00 BC C2E0,80 CE ca 4C EE C2 A9 10 A3 C568,48 AD AS C0 48 AD A4 C0 47 
C068,0a 08 00 14 01 01 00 00 39 C2E8:0D CF C0 8D CF ca AD CB 82 C570,48 AD A3 C0 48 AD A2 C0 0B 
C0J0,00 00 00 06 06 00 00 00 82 C2F0,C0 80 64 C0 AD CD C0 80 86 c578,48 AD 93 C0 AE 98 C0 AC 1B 
C078:00 00 08 08 08 08 08 08 F3 c2F8t6B ca AD CC C0 80 69 C0 B6 C580:9A C0 80 11 D0 8E 16 D0 0A 
C080,08 08 00 00 00 00 00 00 08 c3a0,AO CE C0 80 93 C0 AD 00 CO C588,8C 18 D0 6B 80 20 00 68 F7 
C08B ,00 00 00 00 00 a0 00 00 0A C3e8tC0 80 9A C0 AD CF C9 80 6E C590 t80 21 00 68 80 22 00 68 CA 
C090:0el 00 00 1B 13 00 00 00 5C C310,98 C0 AD 20 C5 AE 6E C6 29 C598:80 23 00 68 80 24 00 AD A0 
C098,08 00 16 01 01 00 00 09 F8 C3lBtM 02 80 0B C4 BE 4C C5 91 C5A0,82 C0 80 00 00 AD 83 C0 54 
C0A0,00 00 08 08 00 00 00 00 A3 C320:C8 C8 C8 c0 1A 00 F3 80 EC C5AB,80 01 00 AD 84 c0 80 02 74 
c0A8:0e 06 06 06 a6 06 06 06 27 C328tBC C3 8E DB C3 4C AE A7 E2 C580:D0 AD 85 c0 80 03 00 AD 94 
C0B0 :a6 20 21 22 23 24 25 26 90 C330t8A F0 13 6A 90 03 4C 46 B1 C5B8,86 C0 80 04 00 AD 87 c0 B6 
C0B8,27 28 29 2A 2B 2C 20 2E 32 C338,C3 E0 0F 90 93 4C ·46 C3 5E C5C0,80 05 D0 AD 88 C0 80 06 B1 
c0ca:2F 00 00 00 00 00 00 00 09 C340 , 60 Ea as B0 91 60 A2 0E B8 C5e8,00 AD 89 C0 80 07 00 AD 3D 
C0C8,00 00 00 00 00 00 00 00 4A C348,6C 00 03 E0 03 4C 43 c3 08 C500 :8A c0 80 08 D0 AD 8B C0 19 
C00a:ea A9 2C A0 00 D1 7A F0 79 c350,20 DE C0 8E C6 C0 E0 00 9B C508 :80 09 00 AD 8C c0 80 0A EE 
C008 , 05 A2 0B 6C 00 03 20 9B 95 C358tP0 99 E9 19 F0 aB 90 0F 2C C5Ea:D0 AD 8D C0 80 0B oa AD E5 
C0E0:B7 613 138 2C 0F 00 30 eA FC C360,4C 46 C3 20 C4 C3 4C AE 96 C5E8,8E C0 80 0C 00 AD BF C0 7B 
C0E8,C9 00 90 06 C9 02 B0 02 F2 C368 tA7 2a AS C3 4C AE A7 8A B3 C5F0 :80 eo 00 AD 90 C0 Bo eE 2 C 
C0F0:90 04 28 4C lA A7 8C 49 57 C370t0A 0A aA 18 69 30 80 65 CE C5F8: 00 AD 91 c0 80 0F D0 AD 8E 
caF8,00 28 3B E9 00 0A A8 B9 E3 C378tC0 A9 7F 80 00 DC 78 A9 0A C600:92 C0 80 10 00 AD 99 C0 EA 
C10a,43 C0 B5 FO B9 44 c0 85 CB C3SetC4 BD 15 B3 A9 96 80 14 35 C698 :80 17 09 AD 90 C9 80 IB 3D 
C108 , FE A0 B0 Bl FD 30 06 29 2B C388.03 AD 94 C9 80 12 00 AD 9F C610,00 AD 9E C0 80 1C D0 AD 7D 
C110,02 FF C8 D0 F6 4C EF A6 92. C399,11 09 29 7F BO 11 oa A9 ED C6l8:9F c0 80 10 00 AD A7 Cel 76 
C118,20 73 00 C9 00 90 06 C9 C3 C39Br0F 8D 19 D9 A9 01 80 1A C1 C620 :80 25 D0 AD A8 C0 so 26 3C 
Cl20 :D2 B0 02 90 06 20 79 00 26 C3A0tD0 58 4C AE A7 20 E3 C3 64 C628tD0 AD A9 C0 80 27 D0 AD 23 
C128:4C E7 A7 38 E9 D0 0A AS 93 C3A8:A2 2E BO 53 C0 90 00 00 47 C630tAA ca 80 28 D0 AD AB C0 CC 
C130:B9 4F C0 85 FO B9 50 C0 00 C380 :CA E0 FF D0 F5 A0 07 B9 DC C638,80 29 D0 AD AC C0 80 2A 79 
C138:85 FE 6C FO 00 20 7C AS CA C3B8:81 C0 99 F8 07 88 C0 FF E7 C640,00 AD AD C0 80 2B 00 AD CB 
C140,A0 a0 B9 00 02 F0 0C C9 01 C3C0 : 00 F5 58 60 20 E3 C3 A2 F9 C648,AE C0 80 2C oa AD AF C0 2F 
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C650:8D 2D

C658:D0 AD

C660:01 8D

C668:07 BD

C670IE0 FF

C678il5 D0

C680:06 BD

C688:68 58

C690IEA EA

D0 AD

94 C0

19 D0

B9 C0

D0 F5

A9 C4

14 03

40 A2

60 00

B0 C0

8D 12

8D 1A

9D F8

AD 97

8D 15

68 AS

06 CA

00 00

8D 2E B6

D0 A9 58

D0 A2 IB

07 CA D5

C0 8D C2

03 A9 B6

68 AA 88

10 FD 0C

00 00 5A

Program 2. Split Screen

Demo

For instructions on entering this listing, please

refer to "COMPUTE!'$ Guide to Typing In

Programs" in this issue of compute!.

MJ 10 PRINT"{CLR}{2 DOWN)

113 RIGHTjPLEASE WAIT"

JD 20 FORA=8192TO14192:POKEA,0

:NEXT

SG 30 FORX=100TC200:Y=30:GOSUB

510:Y=90:GOSUB510:NEXT:F

ORY=30TO90:X=100:GOSUB51

0

BF 40 X=200:GOSUB510:NEXT

CF 50 FORK=2048TO2111:POKEK,25

5: NEXT

DH 60 BR=49282:TR=49235:POKEBR

+33,14:POKETR+3 3,6:P0KE6

46,1;POKETR+32,8:POKEBR+

32,8

QB 70 POKE648,4:@SCREEN0,4,6,0

,0:@SPLIT12:PRINT"lCLR}"

FE 80 TY=95

GA 90 POKETR,200:POKETR+21,1

JG 100 FORK=1TO80

DJ 110 TY=TY+1

GK 120 POKETR+1,TY

HB 130 FORJ=1TO30:NEXT:NEXT

PP 140 POKETR+21,0

SB 150 PRINT"t8 DOWNjNOTICE TH

E CHANGING CHARACTER SE

TS"

PX 160 PRINT"{6 DOWNJABOVE AND

BELOW THE SPLIT."

CD 170 FORK=1TO3

HX 180 @SCREEN0,6,4,0,0

QJ 190 FORJ=1TO700:NEXT

AQ 200 @SCREEN0,4,6,0,0

HX 210 FORJ=1TO700:NEXT

DE 220 NEXT:PRINT"(CLR}"

SP 230 POKE648,12:PRINT"lCLRj"

:@SCREEN2,4,4,0,0:9SPLI

T19

DM 240 POKEBR+33,14:POKETR+33,

14:P0KE646,6

CJ 250 P0KE648,4:PRINTll(CLR}

12 DOWNjTHIS IS HAP NUM

BER 2.[DOWN}"

PH 260 PRINT"THE TOP IS ON THE

IK TEXT SCREEN.

KK 270 PRINT"THE BOTTOM IS ON

ISPACEJTHE 3K TEXT SCRE

EN.

RD 280 P0KE648.12

GS 290 PRINT"ll7 DOWN]"

PR 300 PRINT"WATCH WHAT HAPPEN

S WHEN I REACH THE

RB 310 PRINT"BOTTOM OF THE SCR

EEN.

CG 320 FORK=1TO9:PRINTK"******

SCROLLING *****":FORJ=

1TO600:NEXTJ,K

RB 330 P0KE648,4:PRINT"[CLRJ

[3 DOWNjWHERE DID THE O

THER LINES G07??lD0WN}"

SK 340 PRINT"I'LL EXECUTE @SPL

IT 0 SO YOU CAN SEE.":P

ORK=1TO2000:NEXT:@SPLIT

CF

BG

EA

KX

EA

ER

MH

GJ

SR

PK

EC

QR

AA

AM

FH

AJ

FG

KM

350

360

370

380

390

400

410

420

430

440

450

460

470

480

490

500

510

520

0

FORK=1TO2000:NEXT:@SPLI

T19

PRINT"[CLR)[3 DOWNjPRES

S ANY KEY AND I'LL CLEA

R THE BOTTOM SCREEN ONL

Y.":POKE198,0

GETA$:IFA$=""THEN370

POKE648,12:PRINT"lCLR}"

FORK=1TO2000:NEXT:@SPLI

T25:@SCREEN4,4,4,0,0:PO

KE648,4

PRINT"{CLR}{22 DOWNJNOW
WE WILL ENTER HAP #4,

(SPACEjA HIRES

PRINT"UPPER SCREEN, WIT

H A TEXT SCREEN

PRINT"BELOW.{2 SPACES)T

HERE'S A HIRES PICTURE

PRINT"ON THE SCREEN NOW

. PRESS A KEY

PRINT"AND I'LL SHOW IT

{SPACE}TO YOU.

PRINT"PRESS AGAIN, AND

iSPACEjl'LL COME BACK."

:POKE198,0

GETA$:IFA$=""THEN460

@SPLIT16

GETAS:IFA$="MTHEN480

@SPLIT0:PRINT"{3 DOWNjT

HIS ENDS THE DEMONSTRAT

ION."

PRINT"[DOWNjFEEL FREE T

O CONTINUE IN IMMEDIATE

MODE.":END

CH=INT(X/8):RO=INT(Y/8)

:LN=YAND7:BY=8192+RO*32

0+8*CH+LN:BI=7-(XAND7)

POKEBY,PEEK(BY)OR{2 TBI)

: RETURN (S

Programming the Tl
Regena

More Solitaire

This month's article and listing con

tinue the game program, "Solitaire",

started in last month's column. Al

though last month's listing includ

ed enough of the game to play, all

the features had not been included.

This month we'll add a way to keep

track of each move so you can back

up if you want or have the com

puter replay the whole game or

print the moves with a printer.

Keep in mind as you are doing

your own programming that there

are many ways to accomplish the

same thing (and most 01' the time it

doesn't matter which method you

choose). Some ways may be more

sophisticated or more efficient. In

this game I selected the techniques I

thought would be easiest to under

stand. First, let's go back and see

how to tell if you are making a legal

move.

A Less Complicated Array

To move a peg, you must choose a

peg, then jump over one (and only

one) peg into a vacant place, or

hole. 1 decided to use an array of

numbers where the number 1 rep

resents a peg's location and the

number 0 represents a hole. For

each location there is a row and a

column. This array is the G array.

The playing area is shaped like a

cross, so there are locations that

cannot be used. Rather than define

a smaller, more complex array, I

used all the elements of the array

and used the number 2 for positions

off the playing area—where pegs

cannot be. I needed two spots

around each peg to test the valid

jumps, so there are two rows and

two columns beyond each peg on

the playing surface. The G array

thus starts with the zero elements

and goes to (12,12). The DATA

statements in lines 340-460 define

the elements for the starting game

board. The border elements contain

a 2; a peg is 1; and a hole is 0.

Each position is represented by

a row R and a column C. The actual
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C650,8D 2D D0 AD B0 C0 8D 2E B6 
C658:o0 AD 94 CO 80 12 00 A9 58 
C660,01 8D 19 D0 8D 1A D0 A2 1B 
C668:07 BD 89 CO 90 Fe 07 CA 05 
C670 tEB FF 00 FS AD 97 CO 8D C2 
C678:1S 00 A9 C4 80 15 03 A9 86 
C680:06 80 14 03 68 AS 68 AA 88 
C688 ,68 58 40 A2 06 CA 10 FD 0C 
C690tEA EA 60 00 00 00 00 00 SA 

Program 2. Spill Screen 
Demo 
For instructions on entertng this listing, please 
refer to "COMPUTEl's Guide to Typing in 
Programs" In this Issue of COMPUTE!. 

MJ 10 PRINT··[CLR){2 DOWN I 
(13 RIGHT)PLEASE WAIT" 

JD 20 FORA=8192T014192:POKEA.0 
:NEXT 

SG 30 FORX=100T0200,Y=30 , GOSUB 
510 :¥=90:GOSUBS10:NEXT:F 
ORY=3 0T090,X=100,GOSUB51 
o 

SF 40 X=200 :GOSUBS10:NEXT 
CF 50 FORK=2048T021 11 :POKEK , 25 

5 :NEXT 
OH 60 BR=49282:TR=49235 : POKEBR 

+33,14:POKETR+33 . 6:POKE6 
46 ,1 : POKETR+32 , B : POKEBR+ 
32,8 

OB 70 POKE648 , 4:@SCREEN0 ,4, 6 . 0 
, 0,@SPLIT12 , PRINT ·· [cLRI·· 

FE 80 TY=95 
GA 90 POKETR . 200:POKETR+21,1 
JG 100 FORK=lT080 
OJ 110 T¥=TY+l 
GK 1 20 POKETR+l , TY 
HB 130 FORJ= lT030:NEXT:NEXT 

PP 140 POKETR+2 1, 0 
SB 150 PRINT "{8 DOWN)NOTICE TH 

E CHANGING CHARACTER SE 
TS" 

PX 160 PRINT"{6 DOWN )ABOVE AND 
BELOW THE SPLIT. 

CD 170 FORK=l T03 
HX 180 @SCREEN0 ,6,4,0,0 
OJ 190 FORJ a lT0700:NEXT 
AO 200 @SCREEN0 , 4 , 6,0 , 0 
HX 210 FORJ=lT0700:NEXT 
DE 220 NEXT:PRINT"{CLR) " 
SP 230 POKE648,12,PRINT·'[CLRI·· 

:@SCREEN2 . 4 ,4, 0 , 0:@SPLI 
T19 

OM 240 POKEBR+33 , 14 :POKETR+33 , 
14:POKE646,6 

CJ 250 POKE648 , 4:PRINT"{CLR} 
l2 DOWN)THIS IS MAP NOM 
BER 2 .{ DOWNJ " 

PH 260 PRINT "THE TOP IS ON THE 
lK TEXT SCREEN. 

KK 270 PRINT"THE BOTTOM IS ON 
lSPACEJTHE 3K TEXT SCRE 
EN. 

RD 280 POKE648 ,12 
GS 290 PRINT "{17 DOWN)" 
PR 300 PRINT" WATCH WHAT HAPPEN 

S WHEN I REACH THE 
RB 310 PRINT "BOTTOM OF THE SCR 

EEN . 
CG 320 FORK=l T09 :PRINTK"ft •• ft •• 

SCROLLING .ft.ft·":FORJ= 
1 T060e :NEXTJ, K 

RB 33121 POKE648 ,4 :PRINT" l CLRJ 
l3 OOWN)WHERE DID THE 0 
THER LINES GO???l DOWN j" 

SK 34(3 PRINT "I ' LL EXECUTE @SPL 
IT 121 SO YOU CAN SEE. ":F 
ORK=lT020ee :NEXT : @SPLIT 

o 
CF 35121 FORK=lT02000:NEXT:@SPLI 

T19 
BG 360 PRINT" [CLR J[ 3 DOWN J PRES 

S ANY KEY AND I'LL CLEA 
R THE BOTTOM SCREEN ONL 
Y. ": POKE198 , e 

EA 37121 GETA$ : IFA$= " "THEN370 
KX 380 POKE648 ,12:PRINT"{CLR)" 
EA 39121 FORK=1T02e00 :NEXT:@SPLI 

T25:@SCREEN4 , 4,4 , 0,0 : PO 
KE648 , 4 

ER 400 PRINT"[cLRI[22 DOWNINOW 
WE WILL ENTER MAP '4 , 

{ SPACE}A HIRES 
MH 410 PRINT "UPPER SCREEN, WIT 

H A TEXT SCREEN 
GJ 420 PRINT "BELOW. {2 SPACES}T 

HERE'S A HIRES PICTURE 
SR 430 PRINT "ON THE SCREEN NOW 

PRESS A KEY 
FK 440 PRINT"AND I'LL SHOW IT 

[SPACE ITO YOU. 
EC 450 PRINT "PRESS AGAIN, AND 

[SPACEII'LL COME BACK ." 
:POKE198,0 

OR 4 60 GETA$: IFA$""tI NTHEN460 
AA 470 @SPLIT16 
AM 480 GETA$ :IFA$:::""THEN480 
PH 490 @SPLIT0,PRINT" [3 DOWN)T 

HIS ENDS THE DEMONSTRAT 
ION." 

AJ 500 PRINT" [DOWN IpEEL FREE T 
o CONTINUE IN IMMEDIATE 

MODE. ":END 
FG 510 CH~INT[X/ 81'RO=INT(Y/8 ) 

:LN=YAND7: BY~S1 92+RO·32 

0+S ft CH+LN:BI=7-{XAND7) 
KM 520 POKEBY,PEEK(BY)OR(2iSI) 

,RETURN @ 

I III ~~~ramming the TI 

This month's article and listing con
tinue the game program, "Solitaire", 
started in last month's column. Al
though last month·s listing includ
ed enough of the game to play, all 
the features had not been included. 
This month we'll add a way to keep 
track of each move so you can back 
up if you want or have the com
puter replay the whole game or 
print the moves with a printer. 

Keep in mind as you are doing 
your own programming that there 
are many ways to accomplish the 
same thing (and most of the time it 
doesn't matter which method you 
choose). Some ways may be more 
sophisticated or more efficient. In 

More Solitaire 
this game I selected the techniques I 
thought would be easiest to under
stand. First, lers go back and see 
how to tell if you are making a legal 
move. 

A Less Complicated Array 
To move a peg, you must choose a 
peg, then jump over one (and only 
one) peg into a vacant place, or 
hol e. I decided to use an array of 
numbers where the number 1 rep
resents a peg's location and the 
number 0 represents a hole. For 
each location there is a row and a 
column. This array is the G array. 
The playing area is shaped like a 
cross, so there are locations that 

cannot be used. Rather than define 
a smaller, more complex array, I 
used all the elements of the array 
and used the number 2 for positions 
off the playing area-where pegs 
cannot be. I needed two spots 
around each peg to test the valid 
jumps, so there are two rows and 
two columns beyond each peg on 
the playing surface. The G array 
thus starts with the zero elements 
and goes to (12,12). The DATA 
statements in lines 340-460 define 
the elements for the starting game 
board. The border elements contain 
a 2; a peg is 1; and a hole is O. 

Each position is represented by 
a row R and a column C. The actual 
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row and column on the screen are

calculated by lines 820-830. Lines

850-1090 blink the peg or hole po

sition while waiting in a CALL KEY

loop for an arrow key or the ENTER

key to be pressed. When an arrow

key is pressed, the IF statements

make sure the move is still within

the playing area. If the G element is

a 2, the peg cannot go in that

direction.

The program branches to line

1100 if the ENTER key is pressed,

and line 1110 makes sure a peg is

there to move. Lines 1120-1540 de

tect the arrow key pressed for the

direction of the jump, and the IF

statements make sure there is an

adjacent peg, then a hole. If a jump

cannot be made, there is a low tone

and the program branches back to

line 850. If a jump can be made, the

graphics change and the G ele

ments are updated: The peg moves

to a hole and leaves a hole in the

first position, and the jumped peg is

removed and a hole is shown there.

Keeping Track Of

The Moves

The program then branches back to

the CALL KEY loop for the next

move. This process continues (in

definitely). By the way, you may

want to add a routine to check for

the end of a game—my program

just stays in this loop.

Now let's add a way to keep

track of the moves. Since the loca

tions are designated by a row num

ber and a column number, I

decided to trace the move by mak

ing (R,C) the first position and

(R2,C2) the new one. These moves

are in the M$ array. To simplify

further, by subtracting one from the

row or column number used in the

G array, all locations will be one-

digit numbers. Therefore, the M$

string will be a four-digit number.

For example, M$(5) might be 5351,

which indicates the peg in (5,3)

moves to (5,1). The top row of the

cross shape is row 1, and the left

most column is column 1. The cen

ter hole is (5,5).

Add line 795 to start with

move 1. Line 1514 increments the

number of the move. Lines 1115

and 1512 record the row and col

umn numbers of the starting posi

tion and ending position of valid

moves.

Lines 892-896 and 1152-1156

are added to detect a key press of

REDO (FCTN-3), BEGIN (FCTN-

5), or FCTN-P for print, lines

1600-1760 are added to back up

one move. Lines 1800-1980 are

added to have the computer show

how you played the whole game

(or a game up to the present posi

tion). Lines 1990-2110 print the se

quence of moves.

Variable Retracing

With a record of moves in M$, you

can back up—or back up a number

of moves. M$ is redefined as F$,

then taken apart with the SEG

function to get the row and column

positions. To back up, a hole is

printed in the second location and a

peg in the first position. You also

need to put a peg back in the posi

tion between these two listed posi

tions. SGN is used to figure out the

direction between the two loca

tions. If the row is constant, SGN

will return 0 and SGN(C2-C) will

be 1 or — 1 for the middle peg. If C

and C2 are the same, then SGN

(R2-R) will be 1 or -1. Line 1700

shows the peg on the screen. Lines

1730-1750 reset the G elements.

To have the computer show

the game from the start, the screen

clears and the original game board

is shown. Lines 1820-1960 loop for

the first move to the present move.

After each move the player must

press the space bar to continue.

After all the moves are shown, the

program is ready for the player to

continue playing.

To print the sequence of

moves, be sure to put your own

printer configuration on line 2010.

Line 2080 simply prints a move

number, then the first position and

second position (using coordinates).

If you wish to save typing ef

fort, you may receive a copy of this

(complete) program by sending a

copying fee of $3 plus a stamped,

self-addressed mailer and a blank

cassette or disk to C. Regena, P. O.

Box 1502, Cedar City, UT 84720.

Please specify the title, "Solitaire"

for the TI-99/4A.

Note: This listing is incomplete.

Start by loading Solitaire from last

month's column; then add these lines.

You should then save a copy of the

complete program.

105 REM SOLITAIRE PART 2

795 M=l

B92 IF K=6 THEN 1600

894 IF K=14 THEN 1800

896 IF K=34 THEN 2010

1115 N*=STR*(R-l)&STR*CC-i)

1152 IF K=6 THEN 1600

1154 IF K=14 THEN 1800

1156 IF K=34 THEN 2010

1512 M« (M)=N*S<STRS (R-l ) &STR

*(C-1)

1514 M = M+1

1600 M-M-l

1610 IF M>0 THEN 1640

1620 CALL SOUND(200,130,2)

1630 GOTO B50

1640 F* =M*(M)

1650 R=VAL(SEG*(F»,1,1))+i

1660 C=VAL(SEG*<F*,2,1))+l

1670 R2=VAL(SEG*(F*,3,i))+l

1680 C2=VAL(SEG*(F*,4, 1) >+l

1690 CALL HCHAR(R2I2,C2*2+4

, 105)

1700 CALL HCHAR<(R+SGNCR2-R

)> *2, (C+SBN(C2-C))*2+4

,97)

1710 CALL HCHAR(Rt2,C*2+4,9

7)

1730 G (R,C) = 1

1740 G(R2,C2)=0

1750 G (R +SGNCR2-R> ,C+SGN(C2

-C)>»1

1760 GOTO 820

1800 GOSUB 620

1810 PRINT :"PRESS SPACE FO

R NEXT MOVE"

1820 FOR T-l TO M-l

1830 F*-M*CT)

1S40 R=VAL(SEB»(F*,1,1)>+l

1850 C=VAL(SEG*(F*,2,1))+I

1860 CALL HCHAR<R*2,Ct2+4,9
8)

1870 CALL SOUNDC100,1048,2)

1880 R2=VAL(SEG*(F*,3,1))+1

1890 C2=VAL(SEG*(F*,4,1)>+l

1900 CALL HCHAR(R2*2,C2*2+4
,98)

1910 CALL HCHAR((R+SGN(R2-R

) ) *2, (C + SGN(C2-C) ) t2 + 4
,105)

1920 CALL HCHAR<R*2,C*2+4,1
05)

1930 CALL HCHAR(R2*2,C2*2+4

,97)

1940 CALL KEY(0,K,S>

1950 IF KO32 THEN 1940

1960 NEXT T

1970 CALL HCHAR(23,3,32,25)

19B0 GOTO 820

1990 REM PUT YOUR PRINTER

2000 REM CONFIGURATION HER

E

2010 OPEN #1:"RS232.BA=600"

2020 FOR T»I TO M-l

2030 F*=M*(T)

20 40 R*«SEGt(Ft,1,1)

2050 CC*-SEB*<F«,2,1)

2060 R2*=SEG*(F*,3,1>

2070 C2*-SEG*(F*,4,1)

2080 PRINT #1:T,R*;",";CC*;

11 TO ";R2»; " , " ; C2*

2090 NEXT T

2100 CLOSE #1

2110 GDTO S20

2200 END ®
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row and column on the screen are 
calculated by lines 820-830. Lines 
850-1090 blink the peg or hole po
sition while waiting in a CALL KEY 
loop for an arrow key or the ENTER 
key to be pressed. When an arrow 
key is pressed, the IF statements 
make sure the move is still within 
the playing area. If the G element is 
a 2, the peg cannot go in that 
direction. 

The program branches to line 
11 00 if the ENTER key is pressed, 
and line 11 10 makes sure a peg is 
there to move. Lines 11 20-1540 de
tect the arrow key pressed for the 
direction of the jump, and the IF 
statements make sure there is an 
adjacent peg, then a hole. If a jump 
cannot be made, there is a low tone 
and the program branches back to 
line 850. If a jump can be made, the 
graphics change and the G ele
ments are updated: The peg moves 
to a hole and leaves a hole in the 
first position, and the jumped peg is 
removed and a hole is shown there. 

Keeping Track Of 
The Moves 
The program then branches back to 
the CALL KEY loop for the next 
move. This process continues (in
definitely). By the way, you may 
want to add a routine to check for 
the end of a game-my program 
just stays in this loop. 

Now let's add a way to keep 
track of the moves. Since the loca
tions are designated by a row num
be r and a column number, I 
decided to trace the move by mak
ing (R,C) the first position and 
(R2,C2) the new one. These moves 
are in the M$ array. To simplify 
further, by subtracting one from the 
row or column number used in the 
G array, all locations will be one
digit numbers. Therefore, the M$ 
string will be a four-digit number. 
For example, M$(5) might be 5351, 
which indicates the peg in (5,3) 
moves to (5,1). The top row of the 
cross shape is row 1, and the left
most column is column 1. The cen
ter hole is (5,5). 

Add line 795 to start with 
move 1. Line 1514 increments the 
number of the move. Lines 1115 
and 1512 record the row and col
umn numbers of the starting posi
tion and ending position of valid 
moves. 
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Lines 892- 896 and 1152-1156 
are added to detect a key press of 
REDO (FCTN-3), BEGIN (FCTN-
5), or FCTN-P for print. Lines 
1600-1760 are added to back up 
one move. Lines 1800-1980 are 
added to have the computer show 
how you played the whole game 
(or a game up to the present posi
tion). Lines 1990-2110 print the se
quence of moves. 

Variable Retracing 
With a record of moves in M$, you 
can back up-or back up a number 
of moves. M$ is redefined as F$, 
then taken apart with the SEG 
function to get the row and column 
positions. To back up, a hole is 
printed in the second location and a 
peg in the first position. You also 
need to put a peg back in the posi
tion between these two listed posi
tions. SGN is used to figure out the 
direction between the two loca
tions. If the row is constant, SGN 
will return 0 and SGN(C2 - C) will 
be 1 or -1 for the middle peg. If C 
and C2 are the same, then SGN 
(R2 - R) will be 1 or -1. Line 1700 
shows the peg on the screen. Lines 
1730-1750 reset the G elements. 

To have the computer show 
the game from the start, the screen 
clears and the original game board 
is shown. Lines 1820-1 960 loop for 
the first move to the present move. 
After each move the player must 
press the space bar to continue. 
After all the moves are shown, the 
program is ready for the player to 
continue playing. 

To p rint th e sequence of 
moves, be sure to put your own 
printer configuration on line 2010. 
Line 2080 simply prints a move 
number, then the first position and 
second position (using coordinates). 

If you wish to save typing ef
fort, you may receive a copy of this 
(complete) program by sending a 
copying fee of $3 plus a stamped, 
self-addressed mailer and a blank 
cassette or disk to C. Regena, P. O. 
Box 1502, Cedar City, UT 84720. 
Please speCify the title, "Solitaire" 
for the TI-99/4A. 

Note: This listing is incomplete. 
Start by loading Solitaire from last 
mOllth's colul1l11; th ell add these lilies. 
You should thell save a copy of the 
complete program. 

1015 REM SOLITAIRE PART 2 
795 M=l 
892 IF K- 6 THEN 16001 
894 IF K=14 THEN 18001 
896 IF Ka 34 THEN 201101 
1115 NS=STRS(R-1)~STRS(C-1) 
1152 IF K=6 THEN 16001 
1154 IF K- 14 THEN 180101 
1156 IF K=34 THEN 2010 
1512 MS(M)=NS~STRS(R-l )~STR 

S (C-1) 
1514 M=M+ l 
1600 MzM-l 
1610 IF M}01 THEN 16401 
1620 CALL SOUND(20101.1301.2) 
1630 GOTD 8S0 
16401 F S =MS CM) 
16501 R=VAL C SEG S ( FS, 1, 1) ) + 1 
1660 C=VAL {SEGS ( FS,2, 1) )+1 
167 0 R2 z VALCSEGSCFS,3,l) )+1 
1680 C2=VALCSEGSCFS,4,1»+1 
1 690 CALL HCHARCR212,C2'2+4 

,105) 
1700 CALL HCHARC CR+SGNCR2-R 

»12, CC+SBN CC2-C»'2+4 
, 97) 

171 0 CALL HCHARCRI2,C'2+4,9 
7) 

17301 GCR,C)""l 
17401 GCR2 ,C2)-01 
1750 GCR+SGNCR2-R),C+SGNCC2 

-C» -1 
176 0 GOTO 8 20 
18010 GOSUB 6201 
1810 PRINT :uP RESS SPACE FO 

R NE XT MOVE u 
1820 FOR T-l TO M-l 
183 0 FS-MS(T) 
18401 R=VALCSESSCFS,I,l) )+1 
1859 C-VA LCSEGSCFS,2,l»+1 
18601 CALL HCHARCR'2,CI2+4,9 

8) 
18701 CALL SOUND(1010,10148,2) 
1880 R2-VALCSEGSCFS.3,l»+1 
1899 C2-VALCSEG SC FS,4,1»+1 
1908 CALL HCHAR ( R212,C2'2+4 

,98) 
19101 CALL HCHARCCR+SGNCR2-R 

» '2, CC +SGN CC2-C» 12+4 
• 105) 

192 01 CALL HCHARCRI2,C'2+4,1 
05) 

19301 CALL HCHARCR2'2,C212+4 
, 97) 

1 9401 CALL KEYC0I,K,S) 
1959 IF K<>3 2 THEN 19401 
19601 NEXT T 
19701 CALL HCHARC23,3,32,2S) 
1980 GOTO 8201 
19901 REM PUT YOUR PRINTER 
201"" REM CONFIGURATION HER 

E 
2010 OPEN *1:"RS232.8A=6001" 
201201 FOR T- I TO M-l 
201301 FS" MSC T) 
20401 Rs-SEal (FS I 1,1) 
201501 CC S- SEGSCFS,2,1) 
201601 R2S=SEGSCFS,3,1) 
20701 C2S-SEGSCFS,4,1) 
20801 PRINT *l:T,RS; ", ";CCS ; 

" TO "; R2S; ", "; C2S 
2"901 NE XT T 
210" CLOSE .1 
21101 aOTO 8201 
2200 END @ 



The World Inside the Computer
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Boy Shoppin1 With Taunnie Howery

Taunnie Howery is about to release

her first pop single. The name of

the single, "Boy Shoppin'," will

also be the name of Taunnie's first

LP, to be released later this fall.

Taunnie wrote and recorded "Boy

Shoppin' " for her older sister

Shanna, 15. "It's about girls going

out on Friday nights looking for

gorgeous guys," says Taunnie. "I

wrote it for Shanna; she's kind of

like that."

Taunnie is only 12 years old,

but she has been making music for

a long time. Her parents bought her

a piano when she was only 2 years

old. At age 3-1/2, Taunnie com

posed her first song, and she has

been writing music ever since. She

still plays the piano, but now she

adds music from an electronic or

gan, drum machine, electric guitar,

and several keyboard synthesizers.

Taunnie's dad, Clint, has built

her a professional recording studio

in the garage that connects to the

back of their house. The family

laundry room has become a studio

control room. Taunnie has wanted

to record her own album since she

was 6 years old, but this seemed

impossible until now. Not only was

she just one person, amidst dozens

of highly technical machines, but

she was also blind. How could a

blind child operate her own record

ing studio and record her own

songs?

Taunnie and her parents didn't

give up. Clint joined with Robert

Artusy, a programmer who was

working with blind people at the

University of California at Berkeley,

on a voice I/O system for comput

ers. Together the two of them creat

ed the Pro Inovator MKI—a talking,

musical computer that a blind per

son can control by giving verbal

commands. Clint set up a Pro Inova

tor in Taunnie's garage studio, and

Taunnie went to work composing

and recording "Boy Shoppin'."

Who Needs A Keyboard?
Taunnie can control the entire stu

dio from one location. She doesn't

have to get up and try to find but

tons or read a screen. She doesn't

even need a keyboard. According to

Taunnie, "It just gets in my way."

Taunnie talks to the computer

and tells it settings for her musical

instruments. The computer talks

back and tells her the status of ev

erything in the room. She uses an

array of foot pedals to remotely op

erate multitrack recorders, mixers,

and other devices in the control

room. By singing through a delay

box, Taunnie can harmonize with

her own voice, create different

voices, and give her voices special

effects, reverberations, and echoes.

The heart of Taunnie's studio

is the Pro Inovator. It's based on an

IBM PC-compatible computer with

a 48-channel, 16-track MIDI inter

face, a 20-megabyte hard disk drive

and 640K of RAM. With this sys

tem, which costs less than $2000,

Taunnie can mix together 32 musi

cal instruments in any combination.

The voice recognition and

speech synthesis software built into

the Pro Inovator is the product of

four years of effort by Robert Ar

tusy and a dedicated group of blind

people. Together they created

something that is far more than a

talking computer. According to Ar

tusy, "My team of blind consultants

worked very hard to help me de

sign a product that would meet a

blind person's needs. First, it had to

be affordable, since the average

blind person makes less than $3500

a year. Second, it had to run com

mercial software and use off-the-

shelf hardware products. Third, it

had to enable a blind or physically

challenged person to review any

thing on the computer screen. Last,

it had to be part of a lifelong learn

ing and productivity system for

blind people."

Not Only For Music

By using a DECTalk stand-alone

speech synthesizer, Artusy was

able to create an understandable

computer voice with a 25,000-word

vocabulary at a fraction of the cost

of a digitized speech system. The

entire product—including synthe

sizer, voice recognition and synthe

sis software, and cable—costs less

than $1,000. "A blind person can

take this equipment, hook it up to

an IBM-compatible computer at

home, school, or work," says Ar

tusy. "He or she can do word pro

cessing, create databases and

spreadsheets, and do anything else

people normally do with comput

ers. With this system a person can

hold down a computer-related job

or go to high school or college."

After her first album is re

leased, Taunnie Howery is looking

forward to additional challenges.

"My biggest goal in life," says

Taunnie, "is to reach people

through music." To that end, she

has appeared on the TV program

"That's Incredible" and worked

with Dudley Moore and Christina

Crawford on charity benefits for

abused and neglected children. She

and her mother Diane are now put

ting together a band composed en

tirely of disadvantaged people.

"We'll show physically challenged

people you can do great things if

you just make up your mind and go

for it."

For more information about

Robert Artusy's voice recognition/

speech synthesis system, write En

able Talking Software, 1510 E-4

Walnut Avenue, Berkeley, CA

94709, or call 415/540-0389. For

more information about the Pro In

ovator computer, write Professional

Innovations, 2828 Cochran Street,

Suite 284, Simi Valley, CA 93063,

or call 805/581-2078. @
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Boy Shoppin' With Taunnie Howery 
Taunnie Howery is about to release 
her first pop single. The name of 
the single, " Boy Shoppin'," will 
also be the name of Taunnie's first 
LP, to be released later this fall. 
Taunnie wrote and recorded " Boy 
Shoppin'" for her older sister 
Shanna, 15, " It's about girls going 
out on Friday nights looking for 
gorgeous guys," says Taunnie, " I 
wrote it for Shanna; she's kind of 
like that." 

Taunnie is only 12 years old, 
but she has been making music for 
a long time. Her parents bought her 
a piano when she was only 2 years 
old, At age 3-1/2, Taunnie com
posed her first song, and she has 
been writing music ever since. She 
still plays the piano, but now she 
adds music from an electronic or
gan, drum machine, electric guitar, 
and several keyboard synthesizers, 

Taunnie's dad, Clint, has built 
her a professional recording studio 
in the garage that connects to the 
back of their house. The family 
laundry room has become a studio 
control room. Taunnie has wanted 
to record her own album since she 
was 6 years old, but this seemed 
impossible until now. Not only was 
she just one person, amidst dozens 
of highly technical machines, but 
she was also blind, How could a 
blind child operate her own record
ing studio and record her own 
songs? 

Taunnie and her parents didn' t 
give up. Clint joined with Robert 
Artusy, a programmer who was 
working with blind people at the 
University of California at Berkeley, 
on a voice I/O system for comput
ers, Together the two of them creat
ed the Pro Inovator MK I-a talking, 
musical computer that a blind per
son can control by giving verbal 
commands. Clint set up a Pro Inova
tor in Taunnie's garage studio, and 
Taunnie went to work composing 
and recording " Boy Shoppin'," 

Who Needs A Keyboard? 
Taunnie can control the entire stu
dio from one location. She doesn't 
have to get up and try to find but
tons or read a screen, She doesn't 
even need a keyboard. According to 
Taunnie, " It just gets in my way," 

Taunnie talks to the computer 
and tells it settings for her musical 
instruments. The computer talks 
back and tells her the status of ev
erything in the room, She uses an 
array of foot pedals to remotely op
erate multitrack recorders, mixers, 
and other devices in the control 
room. By singing through a delay 
box, Taunnie can harmonize with 
her own voice, crea te differen t 
voices, and give her voices special 
effects, reverberations, and echoes, 

The heart of Taunnie's studio 
is the Pro Inovator. It's based on an 
IBM PC-compatible computer with 
a 48-channel, 16-track MIDI inter
face, a 20-megabyte hard disk drive 
and 640K of RAM. With this sys
tem, which costs less than $2000, 
Taunnie can mix together 32 musi
cal instruments in any combination . 

The voice recognition and 
speech synthesis software built into 
the Pro Inovator is the product of 
four years of effort by Robert Ar
tusy and a dedicated group of blind 
people . Together they created 
something that is far more than a 
talking computer. According to Ar
tusy, " My team of blind consultants 
worked very hard to help me de
sign a product that would meet a 
blind person's needs, First, it had to 
be affordable, since the average 
blind person makes less than $3500 
a year. Second, it had to run com
mercial software and use ofl-the
shelf hardware products, Third, it 
had to enable a blind or physically 
challenged person to review any
thing on the computer screen. Last, 
it had to be part of a lifelong learn
ing and productivity system for 
blind people." 

Not Only For Music 
By using a DECTalk stand-alone 
speech synthesizer, Artusy was 
able to create an understandable 
computer voice with a 25,000-word 
vocabulary at a fraction of the cost 
of a digitized speech system. The 
entire product-including synthe
sizer, voice recognition and synthe
sis software, and cable-costs less 
than $1,000. "A blind person can 
take this equipment, hook it up to 
an IBM-compatible computer at 
home, school, or work," says Ar
tusy, " He or she can do word pro
cessing, create databases and 
spreadsheets, and do anything else 
people normally do with comput
ers. With this system a person can 
hold down a computer-related job 
or go to high school or college," 

After her first album is re
leased, Taunnie Howery is looking 
forward to additional challenges. 
"My biggest goal in life," says 
Taunnie, "is to reach people 
through music." To that end, she 
has appeared on the TV program 
"That's Incredible" and worked 
with Dudley Moore and Christina 
Crawford on charity benefits for 
abused and neglected children, She 
and her mother Diane are now put
ting together a band composed en
tirely of disadvantaged people, 
"We'll show phYSically challenged 
people you can do great things if 
you just make up your mind and go 
for it." 

For more information about 
Robert Artusy's voice recognition/ 
speech synthesis system, write En
able Talking Software, 1510 E-4 
Wa lnut Avenue, Berkeley, CA 
94709, or call 415 / 540-0389, For 
more information about the Pro In
avatar computer, write Professional 
Innovations, 2828 Cochran Street, 
Suite 284, Simi Valley, CA 93063, 
or call 805/ 581-2078. @ 
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Computers and Society
David D. Thornburg, Associate Editor

A Nation Of Thieves?

Judging from articles appearing in

some of the trade magazines these

days, software piracy is becoming a

big business. The most conservative

estimate I've seen suggests that pira

cy cost the industry $168 million in

1984 alone. Estimates for 1985

losses are in the $800-million range.

According to industry observ

ers, piracy is largely restricted to

software that runs on personal

computers, and the bulk of the loss

comes from individuals who make

copies as "gifts" for others rather

than from organized counterfeiters

who operate their thievery for profit.

Reasons For Copying
In the past few months I have corre

sponded with many people who

make illicit copies of software. In

many cases, these people feel that

software is not "property" in the

normal sense of the word, and that

making a copy doesn't hurt anyone.

"Sure I use copied software," one

person wrote; "I wasn't going to

buy it anyway, so who loses?" An

other common argument is that the

copy is merely for "testing," and, if

the program is any good, a legiti

mate copy will be purchased from

the manufacturer. Still another

argument arises: "Most software is

overpriced, and I paid enough for

my computer, so why should I have

to pay for software too?"

One of my favorites among the

arguments is: "When I make copies,

I am giving free advertising to the

software vendor. They should thank

me!"

Computer software is not the

only victim of this mentality. The

popularity of dual-bay tape record

ers with "auto-dubbing" features is

taken by many to be an indication

that we have become a nation of

copiers. The copying of audio re

cordings is thought to be so perva

sive that the U.S. Senate has

proposed a bill <S. 1739) that would

impose a 5-percent royalty tax on

all tape recorders, a 25-percent tax

on dual-bay recorders, and a $1

(per cassette) tax on blank tapes. It

is possible, if software vendors

were to form a powerful lobbying

organization, that similar legisla

tion would be proposed for com

puters as well.

Imagine having to pay a spe

cial tax when you purchase a sec

ond disk drive, or whenever you

buy blank disks!

I don't like this proposed legis

lation for two reasons. First, it pe

nalizes those who do not copy, and

second, it provides legitimacy to

those who do. Once such a tax goes

into effect, it will be easy for people

to justify copying by saying, "1 al

ready paid my copying tax, so why

shouldn't 1 do it?"

Industry's Response

If the software industry hasn't got

ten special legislation enacted, it

has tried many other ways to cut

down on illicit copying. The most

popular method involves copy

protection of the disk.

By making disks hard to copy,

vendors hope to cut down on the

number of "free" copies floating

around the user community. In fact,

virtually every copy-protection

scheme can be broken within a

half-hour by anyone who wants to

take the time to do it. The real

consequence of copy-protection is

that legitimate users are burdened

with problems when they make le

gitimate backup copies of a disk, or

when they try to install their prod

uct on a hard disk. Many vendors

allow their product to be copied to a

backup disk or to a hard disk, but

then require that a master disk be

inserted each time the program is

booted. This penalizes the honest

user who wants to reconfigure the

computer system, or who wants to

place software on a hard disk drive.

The person who makes illicit copies

has no such penalty since, once the

copy-protection is broken, new

copies have no protection at all.

New schemes are being pro

posed weekly to solve this problem,

but I think that copy-protection ap

proaches the problem from the

wrong angle.

A Different Approach
Call me naive if you wish, but I'd

like to think that people could be

kept from copying software be

cause it is wrong to do so, not be

cause it is too difficult to do. Rather

than invest time and energy in

copy-protection schemes that are

expensive to implement, that pe

nalize honest users, and that can be

broken in a short time anyway, I'd

rather see the industry launch an

educational effort to let the public

know that software can be protect

ed under Federal copyright law and

that the unauthorized copying of

this software is a Federal offense.

Quite simply, it is against the

law to copy software.

A second prong in this educa

tional effort would be to help the

public understand that software

theft is not a "victimless crime,"

that the loss of revenue can lead

and has led to the bankruptcy of

software developers. The real trag

edy is that, since it is the good

software that gets copied, it's the

good, innovative developers being

driven out of the business.

I feel certain that, once people

come to realize the negative conse

quences of their copying, copy

protection can become a thing of

the past. And if it is not enough to

say that software copying is a viola

tion of Federal law (which it is), it

should be enough to say that we

shouldn't copy software simply be

cause it isn't fair to the people who

created it in the first place.

David Thornburg enjoys hearing

from readers and may be reached in

care of this magazine. ®
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ers with "auto-dubbing" features is 
taken by many to be an indication 
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sive that the U.S. Senate has 
proposed a bill (S. 1739) that would 
impose a 5-percent royalty tax on 

1 Cd COMPUTEI October 1986 
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organization, that similar legisla
tion would be proposed for com
puters as welL 

Imagine having to pay a spe
cial tax when you purchase a sec
ond disk drive, or whenever you 
buy blank disks! 

I don' t like this proposed legiS
lation for two reasons. First, it pe
nalizes those who do not copy, and 
second, it provides legitimacy to 
those who do. Once such a tax goes 
into effect, it will be easy for people 
to justify copying by saying, "1 al
ready paid my copying tax, so why 
shouldn' t I do it?" 

Industry's Response 
If the software industry hasn 't got
ten special legislation enacted, it 
has tried many other ways to cut 
down on illicit copying. The most 
popular method involves copy
protection of the disk. 

By making disks hard to copy, 
vendors hope to cut down on the 
number of " free" copies floating 
around the user community. In fact, 
virtually every copy-protection 
scheme can be broken within a 
half-hour by anyone who wants to 
take the time to do it The real 
consequence of copy-protection is 
that legitimate users are burdened 
with problems when they make le
gitimate backup copies of a disk, or 
when they try to install their prod
uct on a hard disk. Many vendors 
allow their product to be copied to a 
backup disk or to a hard disk, but 
then require that a master disk be 
inserted each time the program is 
booted. This penalizes the honest 
user who wants to reconfigure the 
computer system, or who wants to 
place software on a hard disk drive. 
The person who makes illicit copies 
has no such penalty since, once the 

copy-protection is broken, new 
copies have no protection at alL 

New schemes are being pro
posed weekly to solve this problem, 
but I think that copy-protection ap
proaches the problem from the 
wrong angle, 

A Different Approach 
Call me naive if you wish, but I'd 
like to think that people could be 
kept from copying software be
cause it is wrong to do so, not be
cause it is too difficult to do. Rather 
than invest time and energy in 
copy-protection schemes that are 
expensive to implement, that pe
nalize honest users, and that can be 
broken in a short time anyway, I'd 
rather see the industry launch an 
educational effort to let the public 
know that software can be protect
ed under Federal copyright law and 
that the unauthorized copying of 
this software is a Federal offense. 

Quite simply, it is against the 
law to copy software. 

A second prong in this educa
tional effort would be to help the 
public understand that software 
theft is not a "victimless crime," 
that the loss of revenue can lead 
and has led to the bankruptcy of 
software developers. The real trag
edy is that, since it is the good 
software that gets copied, it's the 
good, innovative developers being 
driven out of the business. 

I feel certain that, once people 
come to realize the negative conse
quences of their copying, copy
protection can become a thing of 
the past And if it is not enough to 
say that software copying is a viola
tion of Federal law (which it is), it 
should be enough to say that we 
shouldn't copy software simply be
cause it isn't fair to the people who 
created it in the first place. 
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Telecomputing Today
Arlan R. Leviton

Fighting The Bloat Factor

Rapid change is one of the few con

stants in the world of personal com

puting. In a little over five years, the

average personal computer's mem

ory size has grown from about

48,000 bytes to more than one-half

million bytes of storage, with one-

and two-megabyte memories be

coming common. Once the prov

ince of well-heeled small business

computing, 40-megabyte hard disk

drives are well within the reach of

the average yuppie's pocketbook.

During this time, the average

speed of computer hobbyist mo

dems has barely kept pace. It has

moved from 300 to 1200 bits per

second (bps) over the past few

years. While 2400 bps modems are

now in vogue, far higher transmis

sion speeds will be required by the

average user in the future. Even

now, the amount of computerized

data we are likely to handle can be

overwhelming.

This point was driven home

rather forcibly to me the other day.

I had decided to download four

days of messages from the Atari ST

special interest group on one of the

commercial information services. I

played it smart (or so I thought) by

not pausing to read individual mes

sages, instead capturing all the

messages in a steady stream. I set

tled back in a lounge chair, put a

new recording on the stereo, and

closed my eyes for a moment....

No Smiles
I was rudely awakened by the bell

signal from the computer which in

dicates that it has finished the

download and logged off the infor

mation service. I sat down and

gawked bleary-eyed at the screen.

The sign-off message said that I had

been on the system for almost an

hour. Was that possible? I exited the

terminal program to check the size

of the downloaded message file. It

consisted of a whopping 245K of

text. With a healthy amount of

trepidation, I loaded the document

into a word processor that reputed

ly can take advantage of my ST's

megabyte of memory. While the file

did load, the word processor's per

formance was decidedly on the

slothful side, just for fun, I tried

some global search and change op

erations. I stopped grinning when I

found that each operation took sev

eral minutes.

Both my machine and I were

victims of information overload,

and more of the same is just around

the corner for purchasers of so-

called state-of-the-art microcom

puters. Larger memory sizes

encourage larger (and often less ef

ficient) programs. Forget about 8K

gems such as the original Star Raid

ers for the Atari 400 and 800. Say

goodbye to the "huge" 128K ad

dress space of the Commodore 128.

Bid a fond farewell to the ho-hum

640K of an IBM PC. There is al

ready talk that serious software for

the Amiga, Atari ST, Macintosh,

and even PC will soon require at

least a million bytes of memory (if

not 2 or 4 megabytes) and third-

generation versions of the micro

processor chips those machines use

today.

Think I'm stretching things?

Apple Computer recently posted a

new version of the Mac's operating

system on the commercial infor

mation services two weeks before it

was to be distributed to dealers. I

was tempted to download all of the

files involved—a total of 978,000

bytes—until I took a closer look at

what it would cost. Assuming the

75 character-per-second through

put rate I usually experience on that

particular service, it would take 3Vi

hours to download the entire pack

age—at a cost of about $42. Since

the update would be available free

of charge from my dealer in 14

days, I decided to pass on Apple's

generosity.

Unless there is a corresponding

increase in the base transmission

speed of modems and the through

put of packet-switching networks,

this trend bodes ill for the commer

cial information services and their

subscribers. Under present circum

stances, many hobbyists are willing

to spend half an hour downloading

a 48K program at 300 bps and pay

$2.50 for the privilege. But how

many of them will be willing to

cough up $12 an hour to download

bloated code for their new, increas

ingly more voracious computers? In

my view, simple economics will

force many hobbyists to abandon

the commercial services and rely

more and more on local, privately

owned bulletin board systems and

user groups for public domain soft

ware and personal networking.

What's Needed?
How fast is fast enough? 2400 bps is

generally regarded as a stopgap

measure. If modems and the com

mercial services are to keep pace

with the increased demands of 16-

bit machines, they will need to sup

port 9600 bps and perhaps even

19,200 bps on regular voice grade

lines. Pacific Telephone and several

other firms will reportedly bring

19.2K bps technology to the con

sumer market by early 1988. How

the commercial services will see fit

to charge for such data rates is any

body's guess. The cost of upgrading

existing packet networks to support

higher speeds may prove prohibi

tively expensive.

But the telephone line isn't the

only communications link into the

American home. Millions of house

holds are already wired for cable

television—a medium that can

bring you 9600 bps communica

tions for a cost of about $20 per

month. We'll look into that next

month. ©
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The Beginners Page
C. Regena

The Many Faces Of PRINT

T am happy to be taking over "The

Beginner's Page" from Tom Half-

hill, who has assumed new respon

sibilities as editor of COMPUTED

Atari ST Disk & Magazine. Since

buying my first computer in 1980, I

have written hundreds of BASIC

programs and have accumulated

several newer machines (most re

cently, an Atari ST). So I have been

a "beginner" several times. My goal

for this column is to help you learn

to program in BASIC on your own

computer—and to enjoy doing it.

Although each brand of computer

has its own quirks, all versions of

BASIC share many similarities; this

column will focus on broad con

cepts that apply to all home

computers.

This month let's look at one of

the most important commands—

the PRINT statement. PRINT used

by itself prints a blank line on the

screen. PRINT may be followed by

items to be printed, either variables

(using string variable or numeric

variable names) or constants (actual

numbers, or characters enclosed in

quotation marks). You may also

print the product of a BASIC func

tion, such as the tangent of an angle

or a segment of a string. Many com

puters allow you to abbreviate the

keyword PRINT with a question

mark (?).

Printing Multiple Items
If you include more than one item

in a PRINT statement, the items

may be separated by a special char

acter—usually a comma or semico

lon—known as a delimiter. Try

these commands:

PRINT "HELLO", "FRIENDS"

PRINT "ME";"AND",-"YOU"

Notice the difference in the re

sults. On most computers, the com

ma positions the next item in the

next print column. The column

width is predefined (different types

of computers may use different col

umn widths). The semicolon prints

one item right after the other. If you

need spaces between words, you

can include a space inside the quo

tation marks as shown here:

PRINT "ME" AND "YOU"

In some versions of BASIC,

you can print multiple items with

out any delimiters at all, which is

the same as using a semicolon. On

Commodore computers, for in

stance, the statement PRINT

A$"HI" works the same as PRINT

A$;"HI".

When a delimiter falls at the

end of a PRINT statement, it affects

the next PRINT statement. This

method is useful when you want to

print something that doesn't fit

conveniently into one program line.

100 FOR T=l TO 5

110 READ N$

120 PRINT N5;" ";

130 NEXT T

140 DATA ED,BILL,JOHN,JIMMY,RI

CHARD

Printing Functions
The TAB function mimics the oper

ation of a tab key on a conventional

typewriter, allowing you to move to

a certain column before printing.

The number in parentheses indi

cates the column where printing

begins (some computers start with

column 0; others start with column

1). Here are some examples:

PRINT TAB{8);"INDENT TO HERE"

PRINT TAB(5);L?rTAB{15);FS

PRINT TAB{T);A;TAB(T+8);B;TAB(

T+16);C

Some computers let you skip

screen lines by using a large value

with TAB. For example, on a 40-

column Commodore computer the

statement TAB(85) skips two 40-

column lines and indents five

spaces. When you print numeric

values, keep in mind that the com

puter adds space before the number

to allow for a sign. If the number is

negative, a minus sign ( —) appears

before the number. If the number is

positive, an extra blank space ap

pears. If you use TAB with a numer

ic value, don't forget to allow for

these extra spaces.

You may prefer to move the

cursor by printing actual spaces.

The SPC function prints the num

ber of spaces indicated by the value

in parentheses. The difference be

tween TAB and SPC is that TAB

usually moves the cursor column

without printing anything in the

intervening area, but SPC prints

spaces.

PRINT"SCORE";SPC(5);SC

PRINT "JEFF";SPC{8);"JILL"

PRINT TAB(T);XS;SPC(14);YS

Closely related to the SPC

function is the SPACES function—

available in more advanced BASICs

like those for the IBM, Amiga, and

Atari ST—which creates a string

consisting of the number of spaces

specified in parentheses.

S$=SPACES(15)

PRINT "ONE";S$;"TWO"

A string made by SPACES can

also be concatenated (combined)

with other strings.

SS="ONE"+SPACE$(20)+"TWO"
PRINT SS

STRINGS is another useful

function of the more advanced ver

sions of BASIC. It works like

SPACES, but allows you to create a

string using any ASCII character.

The first value enclosed in paren

theses is the number of characters

desired in the string, and the sec

ond item can be either an ASCII

value or a character inside quota

tion marks. For example, you can

print a string of 12 asterisks with

either STRING$(12,42) or STRING

$(12,—). ©
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The Many Faces Of PRINT 
I am happy to be taking over "The 
Beginner's Page" from Tom Half
hill, who has assumed new respon
sibilities as editor of COMPUTE!'s 
Atari ST Disk & Magazine. Since 
buying my first computer in 1980, I 
have written hundreds of BASIC 
programs and have accumulated 
several newer machines (most re
cently, an Atari ST). So I have been 
a "beginner" several times. My goal 
for this column is to help you learn 
to program in BASIC on your own 
computer-and to enjoy doing it. 
Although each brand of computer 
has its own quirks, all versions of 
BASIC share many similarities; this 
column will focus on broad con
cepts that apply to all home 
computers. 

This month let's look at one of 
the most important commands
the PRINT statement. PRINT used 
by itself prints a blank line on the 
screen. PRINT may be followed by 
items to be printed, either variables 
(using string variable or numeric 
variable names) or constants (actual 
numbers, or characters enclosed in 
quotation marks). You may also 
print the product of a BASIC func
tion, such as the tangent of an angle 
or a segment of a string. Many com
puters allow you to abbreviate the 
keyword PRINT with a question 
mark (?). 

Printing Multiple Items 
If you include more than one item 
in a PRINT statement, the items 
may be separated by a special char
acter-usually a comma or semico
lon-known as a delimiter. Try 
these commands: 
PRINT "HELLO", "FRI ENDS " 
PRINT "HE";"AN D ":"YOU " 

Notice the difference in the re
sults. On most computers, the com
ma positions the next item in the 
next print column. The column 
width is predefined (different types 
of computers may use different col-
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umn widths). The semicolon prints 
one item right after the other. If you 
need spaces between words, you 
can include a space inside the quo
tation marks as shown here: 
PRINT "M E ";" AND "; "YOU " 

In some versions of BASIC, 
you can print multiple items with
out any delimiters at all, which is 
the same as using a semicolon. On 
Commodore computers, for in
stance, the statement PRINT 
A$" HI" works the same as PRINT 
A$;" HI" . 

When a delimiter falls at the 
end of a PRINT statement, it affects 
the next PRINT statement. This 
method is useful when you want to 
print something that doesn't fit 
conveniently into one program line. 
HIt'! FOR T""l TO 5 
lle READ N$ 
1 2e PRINT NS," ", 
1 30 NEXT T 
140 DATA ED , BILL,JOHN,JIMMY ,Rl 

CHARD 

Printing Functions 
The TAB function mimics the oper
ation of a tab key on a conventional 
typewriter, allowing you to move to 
a certain column before printing. 
The number in parentheses indi
cates the column where printing 
begins (some computers start with 
column 0; others start with column 
1). Here are some examples: 
PRINT TAB(S); "INDENT TO HERE " 
PRINT TIIB(S),LS,TAB(lS),FS 
PRINT TAB (T) ,A,TIIB(T+8) ,B, TAB( 

T+1 6) ;C 

Some computers let you skip 
screen lines by using a large value 
with TAB. For example, on a 40-
column Commodore computer the 
statement TAB(85) skips two 40-
column lines and indents five 
spaces. When you print numeric 
values, keep in mind that the com
puter adds space before the number 
to allow for a sign . If the number is 
negative, a minus sign (-) appears 
before the number. If the number is 

positive, an extra blank space ap
pears. If you use TAB with a numer
ic value, don't forget to allow for 
these extra spaces: 

You may prefer to move the 
cursor by printing actual spaces. 
The SPC function prints the num
ber of spaces indicated by the value 
in parentheses. The difference be
tween TAB and SPC is that TAB 
usually moves the cursor column 
without printing anything in the 
intervening area, but SPC prints 
spaces. 
PRINT "SCORE"; SPC (5) ; sc 
PRINT "JEFF" ; SPC(8) ; "JILL" 
PRINT TIIB(T),XS , SPC (14),ys 

Closely related to the SPC 
function is the SPACE$ function
available in more advanced BASICs 
like those for the IBM, Amiga, and 
Atari ST -which creates a string 
consisting of the number of spaces 
specified in parentheses. 

SS~SPACES( l S) 
PRINT "ONE" ; S$;"TWO" 

A string made by SPACE$ can 
also be concatenated (combined) 
with other strings. 

SS ~ "ONE"+SPACES (2e) +"TWO" 
PRINT SS 

STRING$ is another useful 
function of the more advanced ver
sions of BASIC. It works like 
SPACE$, but allows you to create a 
string using any ASCII character. 
The first value enclosed in paren
theses is the number of characters 
desired in the string, and the sec
ond item can be either an ASCII 
value or a character inside quota
tion marks. For example, you can 
print a string of 12 asterisks with 
either STRING$(12,42) or STRING 
$(12,"· "). @ 



ST Outlook
Philip I. Nelson, Assistant Editor

The New ST BASIC

We recently got an advance look at

the new ST BASIC, which, at the

time of this writing (Ju^y)/ is still

under development by the British

firm of MetaComCo. The BASIC

itself isn't available, but we have a

copy of the manual which describes

the new language in detail. The

new BASIC will be called MCC

BASIC. It retains all the existing

BASIC keywords (so it can run ST

BASIC programs) and adds a num

ber of new ones. Here's a brief run

down of the more interesting new

keywords:

ASK MOUSE, ASK RGB.

ASK MOUSE reads the mouse cur

sor's screen position and button sta

tus. ASK RGB tells you what RGB

(Red, Green, and Blue) values are

currently assigned to a given pal

ette color. RGB (without ASK) rede

fines a palette color.

BOX. Draws an open or filled

box shape.

DRAW, DRAWMODE. The

DRAW statement draws a polyline

(series of connected lines) defined

by a group of x,i/-coordinate pairs.

DRAWMODE controls what hap

pens when you draw over an exist

ing shape.

LINEPAT. For line-drawing

operations, selects a system line

pattern (solid, dotted, and so on) or

a user-defined pattern.

PATTERN. Selects a pattern

for fill operations.

GSHAPE, SSHAPE. SSHAPE

saves a specified screen area in an

array and GSHAPE puts the stored

shape on the screen in any location

(similar to GET and PUT in IBM

BASICA or SSHAPE and GSHAPE

in Commodore BASIC 7.0).

MAT AREA, MAT DRAW,

MAT LINEF, MAT SOUND. The

first three commands perform poly

line draw and fill operations (MAT

LINEF duplicates MAT DRAW).

MAT SOUND causes the ST's

sound daemon (processor) to exe

cute sound commands stored in a

BASIC array. MAT stands for ma

trix, another name for an array.

GEMDOS, BIOS, XBIOS.

Used to call GEMDOS, BIOS, or

XBIOS operating system routines

from BASIC, much as VDISYS and

GEMSYS call VDI and AES

routines.

GEM_ADDRIN, GEM_

ADDROUT, GEM_CONTRL,

GEM_GLOBAL, GEM_INTIN,

GEM_INTOUT. Reserved vari

ables that pass information be

tween BASIC and the operating

system when calling AES routines

with GEMSYS.

STATUS. Reserved variable

which returns information (often an

error code marking success or fail

ure) after you call a system routine.

Evolution, Not Revolution

On paper, MCC BASIC looks re

spectable. It offers mouse control,

enhanced graphics and sound sup

port, and more convenient access to

system routines. But will it be good

enough to make BASIC a predomi

nant language for the ST?

Some might question the deci

sion to go with a jazzed-up version

of the existing BASIC rather than a

completely new implementation.

There's something to be said for

compatibility. However, it's no se

cret that a goodly number of ST

owners—particularly those who

own other computers—are less

than enthusiastic about ST BASIC.

MCC BASIC fills some of the more

glaring gaps in ST BASIC, but it

appears to represent an evolution

ary, not a revolutionary, change.

There are still many jobs that can

only be done by programming at

the machine level—using system

calls rather than BASIC commands.

A second, perhaps more im

portant, question is whether MCC

BASIC will stick with ST BASIC'S

clumsy editor and windowing

scheme or replace it with some

thing more convenient. The history

of the Commodore 64 and eight-bit

Ataris illustrates the value of a good

editor. In both cases, many of the

computer's best features are avail

able from BASIC only if you pro

gram at the lowest level of the

machine—by POKEing hardware

registers. But both computers are

very popular with BASIC program

mers, due in no small part to their

excellent full-screen BASIC editors.

If you make the process of program

ming easy, even unsophisticated

programmers enjoy using the com

puter enough to forgive the fact that

BASIC contains some holes.

Interestingly, MetaComCo

also wrote ABAS1C, the BASIC

shipped with the earliest Amigas.

As soon as Microsoft's Amiga

BASIC became available, Commo

dore-Amiga scrapped ABASIC and

made Amiga BASIC the standard.

For anyone who bought an early

Amiga, moving from ABASIC to

Amiga BASIC was like being given

a sleek new sportscar in exchange

for a clunky go-kart. ABASIC was

better than no BASIC at all, but its

primitive, line-oriented editor was a

throwback to the earliest days of

personal computing. Patterned

closely after Microsoft BASIC for

the Macintosh, Amiga BASIC has a

powerful (some would say, luxuri

ous) editor and ranks with Mac

BASIC as one of the most complete

implementations of BASIC for any

microcomputer.

Are ST owners in for a similar

treat? Only the release of MCC

BASIC will answer that question.

While we await that event, I'd like

to know what you think of ST

BASIC and what topics you'd like

me to cover in this column. Address

your comments to me, in care of

COMPUTE!, 324 West Wendover Ave.,

Greensboro, NC 27408. ©
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ST Outlook 
Philip I. Nelson. Assista nt Editor 

We recently got an advance look at 
the new ST BASIC, which, at the 
time of this writing Ouly), is still 
under development by the British 
firm of MetaComCo. The BASIC 
itself isn't available, but we have a 
copy of the manual which describes 
the new language in detail. The 
new BASIC will be called MCC 
BASIC. It retains all the existing 
BASIC keywords (so it can run ST 
BASIC programs) and adds a num
ber of new ones. Here's a brief run
down of the more interesting new 
keywords: 

ASK MOUSE, ASK RGB. 
ASK MOUSE reads the mouse cur
sor's screen position and button sta
tus. ASK RGB tells you what RGB 
(Red, Green, and Blue) values are 
currently assigned to a given pal
ette color. RGB (without ASK) rede
fines a palette color. 

BOX. Draws an open or filled 
box shape. 

DRAW, DRAWMODE. The 
DRAW statement draws a polyline 
(series of connected lines) defined 
by a group of .t,y-coordinate pairs. 
DRAWMODE controls what hap
pens when you draw over an exist
ing shape. 

LINEPAT. For line-drawing 
operations, selects a system line 
pattern (solid, dotted, and so on) or 
a user-defined pattern. 

PATTERN. Selects a pattern 
for fill operations. 

GSHAPE, SSHAPE. SSHAPE 
saves a specified screen area in an 
array and GSHAPE puts the stored 
shape on the screen in any location 
(similar to GET and PUT in IBM 
BASICA or SSHAPE and GSHAPE 
in Commodore BASIC 7.0). 

MAT AREA, MAT DRAW, 
MAT LINEF, MAT SOUND. The 
first three commands perform poly
line draw and fill operations (MAT 
LlNEF duplicates MAT DRAW). 
MAT SOUND causes th e ST's 

The New ST BASIC 
cute sound commands stored in a 
BASIC array. MAT stands for ma
trix, another name for an array. 

GEMDOS, BIOS, XBIOS. 
Used to call GEMDOS, BIOS, or 
XBIOS operating system routines 
from BASIC, much as VDlSYS and 
GEMSYS call VDI and AES 
routines. 

GEM_ADDRIN, GEM_ 
ADDROU~ GEM_CONTRL, 
GEM_GLOBAL, GEM_INTlN, 
GEM_INTOUT. Reserved vari
ables that pass information be
tween BASIC and the operating 
system when calling AES routines 
with GEMSYS. 

STATUS. Reserved variable 
which returns information (often an 
error code marking success or fail
ure) after you call a system routine. 

Evolution, Not Revolution 
On paper, MCC BASIC looks re
spectable. It offers mouse control, 
enhanced graphiCS and sound sup
port, and more convenient access to 
system routines. But will it be good 
enough to make BASIC a predomi
nant language for the ST? 

Some might question the deci
sion to go with a jazzed-up version 
of the existing BASIC rather than a 
completely new implementation. 
There's something to be said for 
compatibility. However, it's no se
cret that a goodly number of ST 
owners-particularly those who 
own other computers-are less 
than enthusiastic about ST BASIC. 
MCC BASIC fills some of the more 
glaring gaps in ST BASIC, but it 
appears to represent an evolution
ary, not a revolutionary, change. 
There are still many jobs that can 
only be done by programming at 
the machine level-using system 
calls rather than BASIC commands. 

A second, perhaps more im
portant, question is whether MCC 
BASIC will stick with ST BASIC's 

sound daemon (processor) to exe- clumsy ed itor and windowing 

scheme or replace it with some
thing more convenient. The history 
of the Commodore 64 and eight-bit 
Ataris illustrates the value of a good 
editor. In both cases, many of the 
computer's best features are avail
able from BASIC only if you pro
gram at the lowest level of the 
machine-by POKEing hardware 
registers. But both computers are 
very popular with BASIC program
mers, due in no small part to their 
excellent full-screen BASIC editors. 
If you make the process of program
ming easy, even unsophisticated 
programmers enjoy using the com
puter enough to forgive the fact that 
BASIC contains some holes. 

Inte restingly, MetaComCo 
also wrote ABASIC, the BASIC 
shipped with the earliest Amigas. 
As soon as Microsoft's Amiga 
BASIC became available, Commo
dore-Amiga scrapped ABASIC and 
made Amiga BASIC the standard. 
For anyone who bought an early 
Amiga, moving from ABASIC to 
Amiga BASIC was like being given 
a sleek new sportscar in exchange 
for a clunky go-kart. ABASIC was 
better than no BASIC at all, but its 
primitive, line-oriented editor was a 
throwback to the earliest days of 
personal computing. Patterned 
closely after Microsoft BASIC for 
the Macintosh, Amiga BASIC has a 
powerful (some would say, luxuri
ous) editor and ranks with Mac 
BASIC as one of the most complete 
implementations of BASIC for any 
microcomputer. 

Are ST owners in for a similar 
treat? Only the release of MCC 
BASIC will answer that question. 
While we await that event, I'd like 
to know what you think of ST 
BASIC and what topics you'd like 
me to cover in this column. Address 
your comments to me, in care of 
COMPUTE!, 324 West Wendover Ave., 
Greensboro, NC 27408. @ 
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IBM Personal Computing
Donald B, Trivette

Root Computing

In about 1742, a small band of

Pennsylvania Indians murdered a

settler and his wife and kidnapped

their infant daughter. A short time

later the Indians boldly rode into

the village of Pennington, New Jer

sey, where the Reverend James

Davenport recognized that some

thing was amiss. He and his wife

traded the Indians a jug of wine and

a loaf of bread for the child and

christened her Deliverance Paine—

Deliverance for her rescue and

Paine for Mrs. Davenport's maiden

name. Deliverance grew to woman

hood and married her school teach

er, William Paisley, Jr., in

November 1763. She and William

moved south to settle in what is

now Greensboro, North Carolina.

They raised six sons and two

daughters. Deliverance died in

1818 and her husband died four

years later.

Deliverance and William Pais

ley are my great-great-great-great-

grandparents. I came across that

and lots of other family lore recent

ly when I began researching and

recording my ancestors.

Computer Genealogy

Paul Andereck, in his book Com

puter Genealogy (Ancestry Press,

1985), describes several pieces of

software available for maintaining

family records. He favors three pro

grams for the IBM PC: Roots U by

CommSoft ($195), Family Roots by

Quinsept ($185), and Personal An

cestral File, written and distributed

by the Church of Jesus Christ of

Latter-day Saints ($35). After using

all three programs for several days,

I prefer Personal Ancestral File.

However, my objections to the oth

er two are more personal than sub

stantive, so don't reject them

automatically if you're in the mar

ket for genealogical software.

Though its price is quite low,

Personal Ancestral File is a solid

piece of software. And it's simple to

use, which may be more important

for a genealogy program than for

other types of software. Even a

computer novice should have no

difficulty using this program.

Personal Ancestral File is driven

by an old-fashioned numerical

menu and each screen is clearly

labeled so that you're never lost.

Option 1 on the main menu selects

data entry, which is the prime func

tion of any genealogy program. For

each person in the family tree, you

may enter sex, surname, three giv

en names, and both dates and loca

tions for birth, death, christening,

and burial. You may also enter

notes of any length for any individ

ual. For instance, the first para

graph in this column is the note I

included in the record for Deliver

ance Paine.

After recording the infor

mation for Deliverance, I added

William Paisley, Jr., and then se

lected the ADD FAMILY option.

This allowed me to pair up Deliver

ance and William, enter their date

and place of marriage, and record

their eight children. While this is a

convenient way to work—beginning

with the older ancestors and work

ing forward in time—Personal An

cestral File does not demand that

you follow this order. You may add

all individuals and pair them into

families and children later.

Flexible Data Entry
One nice feature is that the program

lets you enter dates in almost any

order. The form day/month/year

is evidently the conventional form,

though all of my records were dat

ed in the form month/day/year.

Personal Ancestral File converted 1-

31-1958 into 31 JAN 1958.

A feature that you may not

enjoy as much is this program's

obsession with accuracy. You can't

simply enter Deliverance and then

proceed. The program beeps and

asks you to type Deliverance again.

If you spell the name the same way

both times, it is entered in the pro

gram's dictionary and thereafter

you may enter the name without

having to verify it. This feature

slows down data entry, but it does

reduce errors.

Once your family is entered,

there are many ways to use the

data. Option 6 on the main menu

lets you print data in several forms,

including a descendants list, in

dented by generation, and pedigree

chart (often called a tree). Or, sup

pose you want to retrieve some

information: You can search the

database by any field. Perhaps you

remember your grandmother talk

ing about an aunt Chat but you

can't remember who Chat was. Per

sonal Ancestral File looks through

all the records and displays the one

for your great-great-aunt Chat (pro

vided, of course, that you entered

such a record in the first place). One

of the program's more interesting

features is the ability to compute

the relationship of any two people

in the database. It traces back

through the chain until it finds an

ancestor common to both individ

uals, then consults a built-in table

to find the relationship.

The minimum configuration

for running the IBM version of Per

sonal Ancestral File is a 256K MS-

DOS computer with 80-column

monitor and two disk drives. Apple

II and CP/M versions are also

available. For those who are inter

ested in customizing the program,

the Church also plans to release the

source code (Microsoft C) for a

nominal fee. To obtain a copy of the

program, you must request an order

form by calling or writing:

Genealogical Library

35 N. West Temple

Salt Lake City, UT 84150

(801) 531-2331 <S
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In about 1742, a small band of 
Pennsylvania Indians murdered a 
settler and his wife and kidnapped 
their infant daughter. A short time 
later the Indians boldly rode into 
the village of Pennington, New jer
sey, where the Reverend james 
Davenport recognized that some
thing was amiss. He and his wife 
traded the Indians a jug of wine and 
a loaf of bread for the child and 
christened her Deliverance Paine
Deliverance for her rescue and 
Paine for Mrs. Davenport's maiden 
name. Deliverance grew to woman
hood and married her school teach
er, William Pais ley, jr. , in 
November 1763. She and William 
moved south to settle in what is 
now Greensboro, North Carolina. 
They raised six so ns and two 
daughte rs . Deliverance died in 
1818 and her husband died four 
years later. 

Deliverance and William Pais
ley are my great-great-great-great
grandparents. I came across that 
and lots of other family lore recent
ly when I began researching and 
recording my ancestors. 

Computer Genealogy 
Paul Andereck, in his book Com
puter Genealogy (Ancestry Press, 
1985), describes several pieces of 
software available for maintaining 
famil y records. He favors three pro
grams for the IBM PC: Roots II by 
CommSoft ($195), Family Roots by 
Quinsept ($185), and Personal An
cestral File, written and distributed 
by the Church of jesus Christ of 
Latter-day Saints ($35) . After using 
all three programs for several days, 
I prefer Personal Ancestral File . 
However, my obj ections to the oth
er two are more personal than sub
stantive, so don ' t rejec t t hem 
automatically if you're in the mar
ket for genealogical software. 

Though its price is quite low, 
Personal Ancestral File is a solid 
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Root Computing 
piece of software. And it's simple to 
use, which may be more important 
for a genealogy program than for 
other types of software. Even a 
computer novice should have no 
difficulty using this program. 

Personal Ancestral File is driven 
by an old-fashioned numerical 
menu and each screen is clearly 
labeled so that you' re never lost. 
Option 1 on the main menu selects 
data entry, which is the prime func
tion of any genealogy program. For 
each person in the famil y tree, you 
may enter sex, surname, three giv
en names, and both dates and loca
tions for birth, death, christening, 
and burial. You may also enter 
notes of any length for any individ
ual. For instance, the first para
graph in this column is the note I 
included in the record for Deliver
ance Paine. 

After recording the infor
mation for Deliverance, I added 
William Paisley, jr., and then se
lected the ADD FAMILY option. 
This allowed me to pair up Deliver
ance and William, enter their date 
and place of marriage, and record 
their eight children. While this is a 
convenient way to work-beginning 
with the older ancestors and work
ing forward in time-Personal An
cestral File does not demand that 
you follow this order. You may add 
all individuals and pair them into 
families and children later. 

Flexible Data Entry 
One nice feature is that the program 
lets you enter dates in almost any 
order. The form day/month/year 
is evidently the conventional form, 
though 'all of my records were dat
ed in the form month/ day/year. 
Personal Ancestral File converted 1-
31 -1958 into 31 JAN 1958. 

A feature that you may not 
enjoy as much is this program's 
obsession with accuracy. You can't 
Simply enter Deliverance and then 

proceed. The program beeps and 
asks you to type Deliverance again. 
If you spell the name the same way 
both times, it is entered in the pro
gram's dictionary and thereafter 
you may enter the name without 
having to verify it. This feature 
slows down data entry, but it does 
reduce errors. 

Once your family is entered, 
there are many ways to use the 
data. Option 6 on the main menu 
lets you print data in several forms, 
including a descendants list, in
dented by generation, and pedigree 
chart (often called a tree). Or, sup
pose you want to retrieve some 
information: You can search the 
database by any field. Perhaps you 
remember your grandmother talk
ing about an aunt Chat but you 
can 't remember who Chat was. Per
sonal Ancestral File looks through 
all the records and displays the one 
for your great-great-aunt Chat (pro
vided, of course, that you entered 
such a record in the first place). One 
of the program's more interesting 
features is the ability to compute 
the relationship of any two people 
in the database. It traces back 
through the chain until it finds an 
ancestor common to both individ
uals, then consults a built-in table 
to find the relationship. 

The minimum configuration 
for running the IBM version of Per
sonal Ancestral File is a 256K MS
DOS computer with 80-column 
monitor and two disk drives. Apple 
II and CP/ M versions are also 
available. For those who are inter
ested in customizing the program, 
the Church also plans to release the 
source code (Microsoft C) for a 
nominal fee. To obtain a copy of the 
program, you must request an order 
form by caIling or writing: 
Getlealogical Library 
35 N. West Temple 
Salt Lake City, UT 84150 
(80l) 531 -2331 



AmigaView
Charles Brannon, Program Editor

Getting Online

Any computer can become an infor

mation appliance with the addition

of a modem. Hayes-compatible

1200-baud modems can be bought

for under $200 now. You may find

one small complication when con

necting a modem to your Amiga.

When purchasing a cable to con

nect the modem to your Amiga,

you must pay close attention to the

types of plugs on the cable. The

Amiga serial port connector—

where you plug in the modem ca

ble—is the gender opposite that of

the IBM serial port. (The Amiga

port uses a female connector while

the IBM uses a male.) Since IBM-

style modem cables are more com

mon than Amiga modem cables,

you may find it simpler to use an

IBM cable with a gender-changer

module. I'm using one with my

Amiga at home. A gender-changer

is a small box that attaches to the

female plug on the end of the mo

dem cable, terminating in a male

connection that plugs into the fe

male connector on the Amiga. Be

aware, though, that there is voltage

on pins 14, 21, and 23 on the Amiga

port, although these pins are not

normally used in most RS-232 ca

bles. Check your modem manual to

make sure these pins are not con

nected or grounded on your mo

dem's connector.

When using a direct-connect

modem, you are requhed to call

your local phone company to regis

ter the modem, as it becomes part

of the phone system when you plug

it in. Have at hand the FCC regis

tration and ringer equivalence

numbers, usually found on the bot

tom of the modem or in the manual.

Next comes terminal software.

In its simplest form, this is a pro

gram that monitors the modem for

input—displaying it on your

screen—and checks the keyboard

for your typing, sending it out over

the phone lines. The Amiga BASIC

"Extras" disk contains a simple ter

minal program in the BasicDemos

folder. More complex terminal pro

grams allow you to transmit a file

(uploading) or store incoming data

to disk (downloading).

Error-free And Automatic

Programs such as XMODEM allow

error-free file transmission.

XON/XOFF allows either computer

to pause when necessary without

missing any characters. Advanced

modem software lets you create

scripts to automate the process of

calling a remote computer, entering

your password, and seeking and

downloading information—even if

you aren't there to monitor your

computer.

What can you do with a mo

dem? First, you can call up local

bulletin boards, including Amiga-

specific ones. These boards offer

services where callers discuss

everything from the nuts and bolts

of computing to controversial polit

ical issues. Usually, there are also

public-domain programs for you to

download. It's expected you'll up

load some of your own programs in

exchange.

Then there are the commercial

information services such as

CompuServe, The Source, Delphi,

and GEnie. These services provide

information such as stock quotes,

daily news/weather/sports, and on

line encyclopedias and books. Via

electronic mail, you can send and

receive letters directly over the

phone. Most of these services let

you play games with other users.

The popular CB simulation allows

dozens of callers to talk via key

board in a conversational free-for-

all. You can also shop by phone,

make airline and ticket reserva

tions—even buy and sell

commodities.

Always a popular part of these

services is the forum specific to

your machine. All these services

have Commodore or Amiga fo

rums, containing databases of the

most popular public-domain soft

ware. The forums allow you to ex

change messages with other

members. It's like belonging to an

electronic user group. It's a great

way to get help with a problem—

just send a question and you'll like

ly be surprised by how many an

swers you get.

The Twenty-first Century

And Beyond

Perhaps the most powerful option

you have with an autoanswer mo

dem—one that can pick up the

phone and establish a connection

automatically when called by an

other modem—is to set up your

own bulletin board. You can buy

bulletin board software or down

load public-domain programs to

help manage your own information

service. You are the host here, pro

viding your time and equipment to

set up a local communications net

work. Callers will download soft

ware and expect to find interesting

things to download. Of course, you

must insure that you offer only

noncopyrighted, public-domain soft

ware on your board. If in doubt,

leave it out. (Programs published in

most magazines, COMPUTE! includ

ed, are not public domain.) A public

bulletin board is a great way to

meet people.

Technology is now significantly

expanding our communications; we

live in an age where we can have

our own computers and hook them

into a global intelligence net, offer

ing the greatest possibilities yet for

personal expression and free choice.

Although there are limitations, tele

communication offers us a hint of

what life will be like as the global

village becomes a reality in the

twenty-first century, and beyond.®
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Any computer can become an infor
mation appliance with the addition 
of a modem. Hayes-compatible 
l200-baud modems can be bought 
for under $200 now. You may find 
one small complication when con
necting a modem to your Amiga. 
When purchasing a cable to con
nect the modem to your Amiga, 
you must pay close attention to the 
types of plugs on the cable. The 
Amiga serial port connector
where you plug in the modem ca
ble-is the gender opposite that of 
the IBM serial port. (The Amiga 
port uses a female connector while 
the IBM uses a male.) Since IBM
style modem cables are more com
mon than Amiga modem cables, 
you may find it simpler to use an 
IBM cable with a gender-changer 
module. I'm using one with my 
Amiga at home. A gender-changer 
is a small box that attaches to the 
female plug on the end of the mo
dem cable, terminating in a male 
connection that plugs into the fe
male connector on the Amiga. Be 
aware, though, that there is voltage 
on pins 14, 21 , and 23 on the Amiga 
port, although these pins are not 
normally used in most RS-232 ca
bles. Check your modem manual to 
make sure these pins are not con
nected or grounded on your mo
dem's connector. 

When using a direct-connect 
modem, you are requiIed to call 
your local phone company to regis
ter the modem, as it becomes part 
of the phone system when you plug 
it in. Have at hand the FCC regis
tration and ringer equivalence 
numbers, usually found on the bot
tom of the modem or in the manual. 

Next comes terminal software. 
In its simplest form, this is a pro
gram that monitors the modem for 
input-displaying it on your 
screen-and checks the keyboard 
for your typing, sending it out over 
the phone lines. The Amiga BASIC 

Getting Online 
" Extras" disk contains a simple ter
minal program in the BasicDemps 
folder. More complex terminal pro
grams allow you to transmit a file 
(uploading) or store incoming data 
to disk (downloading). 

Error-free And Automatic 
Programs such as XMODEM allow 
error-free file transmission. 
XON/XOFF allows either computer 
to pause when necessary without 
missing any characters. Advanced 
modem software lets you create 
scripts to automate the process of 
calling a remote computer, entering 
your password, and seeking and 
downloading information-even if 
you aren't there to monitor your 
computer. 

What can you do with a mo
dem? First, you can call up local 
bulletin boards, including Amiga
specific ones. These boards offer 
services where callers discuss 
everything from the nuts and bolts 
of computing to controversial polit
ical issues. Usually, there are also 
public-domain programs for you to 
download. It's expected you'll up
load some of your own programs in 
exchange. 

Then there are the commercial 
information services such as 
CompuServe, The Source, Delphi, 
and GEnie. These services provide 
information such as stock quotes, 
daily news/ weather/ sports, and on
line encyclopedias and books. Via 
electronic mail, you can send and 
receive letters directly over the 
phone. Most of these services let 
you play games with other users. 
The popular CB simulation allows 
dozens of callers to talk via key
board in a conversational free-for
all. You can also shop by phone, 
make airline and ticket reserva
tions-even buy and sell 
commodities. 

Always a popular part of these 
services is the forum specific to 

your machine. All these services 
have Commodore or Amiga fo
rums, containing databases of the 
most popular public-domain soft
ware. The forums allow you to ex
change messages with other 
members. It's like belonging to an 
electronic user group. It 's a great 
way to get help with a problem
just send a question and you'll like
ly be surprised by how many an
swers you get. 

The Twenty-first Century 
And Beyond 
Perhaps the most powerful option 
you have with an autoanswer mo
dem-one that can pick up the 
phone and establish a connection 
automatically when called by an
other modem-is to set up your 
own bulletin board. You can buy 
bulletin board software or down
load public-domain programs to 
help manage your own information 
service. You are the host here, pro
viding your time and equipment to 
set up a local communications net
work. Callers will download soft
ware and expect to find interesting 
things to download. Of course, you 
must insure that you offer only 
noncopyrighted, public-domain soft
ware on your board. If in doubt, 
leave it out. (Programs published in 
most magazines, COMPUTE! includ
ed, are not public domain.) A public 
bulletin board is a great way to 
meet people. 

Technology is now significantly 
expanding our communications; we 
live in an age where we can have 
our own computers and hook them 
into a global intelligence net, offer
ing the greatest possibilities yet for 
personal expression and free choice. 
Although there are limitations, tele
communication offers us a hint of 
what life will be like as the global 
village becomes a reality in the 
twenty-first century, and beyond.1!l 
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INSIGHT: Atari
Bill Wilkinson

A Special RAMdisk For The 800XL

This is a continuation of my August

column, wherein I discussed some

of the ins and outs of memory bank

selection on a 130XE computer and

gave you a means of referring to

your RAMdisk as something other

than D8;. At the end of that article, I

promised that the September issue

would talk about why a 130XE has

only 126K bytes of RAM, and other

oddities. As you probably noticed, I

got sidetracked last month. I hope

you didn't mind too much my remi

niscing, and I promise to get back to

work with this issue.

In fact, let's start working now:

You'll recall that I had posed the

question "Is there a way to use the

extra 16K memory of the 800XL as a

RAMdisk?" My answer was a hesi

tant yes, because it isn't easy (it

took me a relatively long time to

prepare this article). For example,

the extra memory of the XL is locat

ed from $C000 to $FFFF (the top

16K bytes of the 6502's address

space), which is the same space

used by the OS ROMs and the I/O

hardware registers (another in

stance of bank selection). What's

wrong with that, you ask? Why

can't I just turn off the ROMs and

I/O registers and start using the

underlying RAM?

With Frightening

Regularity
Well, to start with, any time an

interrupt occurs, the 6502 looks in

some locations in the top of memo

ry (between $FFFA and $FFFF) to

find the address of the routine

which will process the interrupt. If

we have turned off the OS in order

to use the extra RAM, those loca

tions surely will contain garbage.

And interrupts occur on Atari com

puters with frightening regularity:

once every 1/60 second for screen

refresh, once every time a display

list interrupt is encountered, once

for each key press; the list goes on.

Still there are more problems.

Remember all those references in

the August issue to 62K of RAM

and 126K of RAM, when you

would expect the figures to be 64K

and 128K? Well, it turns out that,

even if we disable the OS ROMs in

order to access the extra RAM, there

is no way to disable the hardware

I/O space (which occupies address

es $D000 through $D7FF). There

simply is no RAM in these 2K. Peri

od. So we are down to 14K of hard-

to-use RAM with a nasty hole in the

middle of it.

Any more nasties to contend

with? Yes. When your Atari is dis

playing text of any kind (GRAPH

ICS 0, 1, or 2, or the text window in

other modes), the ANTIC chip gets

the shapes of the characters to dis

play from one of two character sets

in ROM (American version at loca

tion $E000, international set at

$CC00). If we turn off the ROMs,

either we must first copy the char

acter sets to RAM (thus decreasing

usable RAM still further) or we

must turn them off only while no

characters are being displayed (for

example, during the vertical blank

interval).

And let's throw in one more

monkey wrench: With all versions

of DOS 2, including DOS 2.5, the

VTOC (Volume Table Of Contents)

sector and the directory sectors are

smack-dab in the middle of a 720-

sector disk. That means they use

sector numbers 360 through 368.

Hmmm—if we have a 16K RAM-

disk, we have 128 simulated sec

tors. And 360 is bigger than 128.

Kablooey.

A Tall Order

So, without major surgery, DOS 2.5

cannot use the 800XL's extra RAM

as even a small RAMdisk. Work to

be done includes (1) changing DOS

2.5's RAMdisk handler to use a dif

ferent 16K range of memory; (2)

fixing the bank select logic so that it

turns the OS ROMs on and off in

stead of actually selecting banks; (3)

somehow changing the RAMdisk

initialization code so that it knows

we have only one bank of RAM and

that even that bank has a 2K hole in

it; (4) somehow moving the simu

lated VTOC and directory sectors

into our limited 14K (112 pseudo-

sector) range; (5) disabling all inter

rupts while we access the RAM;

and (6) only accessing the RAM

during the vertical blank interval.

Whew. Tall order, no? The

only easy task here is item 6. When

we first worked on DOS 2.5, the

130XE hardware had this same re

striction, and there is still a flag

buried in DOS 2.5 which tells it to

wait for the vertical blank period

before doing its simulated sector

I/O.

Well, the listing accompanying

this article does all of the above.

When you enter and run this pro

gram, it creates a new version of

RAMDISK.COM, the special boot

file that DOS 2.5 uses, which in

deed gives you a 14K RAMdisk.

The program is only for 800XL

owners, and only for DOS 2.5. It

won't work with any other combi

nation of computer or DOS. The

program overwrites the existing

RAMDISK.COM file on the DOS

disk, so be sure you have a backup

if you want to keep a copy of the

original file.

Some other cautions are also in

order:

1. Don't hit the RESET key

while the RAMdisk is active. This is

a sure way to scramble the contents

of the RAMdisk.

2. Don't try to format the RAM-

disk (and this means don't use a

BASIC program which uses XIO

254). This version of RAMDISK-

.COM cheats a little: Because of the

need for making a hole in the middle

of the pseudodisk where the I/O
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A Special RAMdisk For The 800XL 
This is a continuation of my August 
column, wherein I discussed some 
of the ins and outs of memory bank 
selection on a 130XE computer and 
gave you a means of referring to 
your RAMdisk as something other 
than D8: . At the end of that article, I 
promised that the September issue 
would talk about why a 130XE has 
only 126K bytes of RAM, and other 
oddities. As you probably noticed, I 
got sidetracked last month. I hope 
you didn't mind too much my remi
niscing, and I promise to get back to 
work with this issue. 

In fact, let's start working now: 
You'll recall that I had posed the 
question " Is there a way to use the 
extra 16K memory of the 800XL as a 
RAMdisk?" My answer was a hesi
tant yes, because it isn't easy (it 
took me a relatively long time to 
prepare this article). For example, 
the extra memory of the XL is locat
ed from $COOO to $FFFF (the top 
16K bytes of the 6502's address 
space), which is the same space 
used by the OS ROMs and the I/O 
hardware registers (another in
stance of bank selection). What's 
wrong with that, you ask? Why 
can't I just turn off the ROMs and 
I/O registers and start using the 
underlying RAM? 

With Frightening 
Regularity 
Well, to start with, any time an 
interrupt occurs, the 6502 looks in 
some locations in the top of memo
ry (between $FFFA and $FFFF) to 
find the address of the routine 
which will process the interrupt. If 
we have turned off the OS in order 
to use the extra RAM, those loca
tions surely will contain garbage. 
And interrupts occur 0.11 Atari com
puters with frightening regularity: 
once every 1/60 second for screen 
refresh, once every time a display 
list interrupt is encountered, once 
for each key press; the list goes on. 
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Still there are more problems. 
Remember all those references in 
the August issue to 62K of RAM 
and 126K of RAM, when you 
would expect the figures to be 64K 
and 128K? Well, it turns out that, 
even if we disable the OS ROMs in 
order to access the extra RAM, there 
is no way to disable the hardware 
I/O space (which occupies address
es $DOOO through $D7FF). There 
simply is 110 RAM in these 2K. Peri
od. So we are down to 14K of hard
to-use RAM with a nasty hole in the 
middle of it. 

Any more nasties to contend 
with? Yes. When your Atari is dis
playing text of any kind (GRAPH
ICS 0, 1, or 2, or the text window in 
other modes), the ANTIC chip gets 
the shapes of the characters to dis
play from one of two character sets 
in ROM (American version at loca
tion $EOOO, international set at 
$CCOO). If we turn off the ROMs, 
either we must first copy the char
acter sets to RAM (thus decreasing 
usable RAM still further) or we 
must turn them off only while ' no 
characters are being displayed (for 
example, during the vertical blank 
interval). 

And let's throw in one more 
monkey wrench: With all versions 
of DOS 2, including DOS 2.5, the 
VTOC (Volume Table Of Contents) 
sector and the directory sectors are 
smack-dab in the middle of a 720-
sector disk. That means they use 
sector numbers 360 through 368. 
Hmmm-if we have a 16K RAM
disk, we have 128 simulated sec
tors. And 360 is bigger than 128. 
Kablooey. 

A Tall Order 
So, without major surgery, DOS 2.5 
cannot use the 800XL's extra RAM 
as even a small RAMdisk. Work to 
be done includes (1) changing DOS 
2.5's RAM disk handler to use a dif
fere nt 16K range of memory; (2) 

fixing the bank select logic so that it 
turns the OS ROMs on and off in
stead of actually selecting banks; (3) 
somehow changing the RAMdisk 
initialization code so that it knows 
we have only one bank of RAM and 
that even that bank has a 2K hole in 
it; (4) somehow moving the simu
lated VTOC and directory sectors 
into our limited 14K (112 pseudo
sector) range; (5) disabling all inter
rupts while we access the RAM; 
and (6) only accessing the RAM 
during the vertical blank interval. 

Whew. Tall order, no? The 
only easy task here is item 6. When 
we first worked on DOS 2.5, the 
130XE hardware had this same re
striction, and there is still a flag 
buried in DOS 2.5 which tells it to 
wait for the vertical blank period 
before doing its simulated sector 
I/ O. 

Well, the listing accompanying 
this article does all of the above. 
When you enter and run this pro
gram, it creates a new version of 
RAMDISK.COM, the special boot 
file that DOS 2.5 uses, which in
deed gives you a 14K RAMdisk. 
The program is only for 800XL 
owners, and only for DOS 2.5 . It 
won't work with any other combi
nation of computer or DOS. The 
program overwrites the existing 
RAMDISK.COM file on the DOS 
disk, so be sure you have a backup 
if you want to keep a copy of the 
original file. 

Some other cautions are also in 
order: 

1. DOIl't hit the RESET key 
while the RAM disk is active. This is 
a sure way to scramble the contents 
of the RAM disk. 

2. DOI1 ' t try to format the RAM
disk (and this means don't use a 
BASIC program which uses XIO 
254) . This version of RAMDISK
.COM cheats a little: Because of the 
need for making a hole in the midclle 
of the pseudodisk where the I/O 



registers are, and because we have

to insure that the directory area is

within the 16K bounds, we have to

tell DOS that some sectors on the

disk are already in use. We do this

by modifying the VTOC of the

RAMdisk after it has been format

ted. If you reformat the RAMdisk,

DOS may try to use those nonexis

tent pseudosectors and crash your

computer.

3. This is a very small RAM-

disk. If you use it, you'll find 105

free sectors is the maximum. Even

to get that figure, I cheated: I al

lowed only 3 sectors for the directo

ry instead of the customary 8, so

you can have a maximum of 24 files

on this RAMdisk (probably still

overkill). However, DOS does not

know about this limitation, and you

can crash the system by creating 25

files.

4. Don't use DOS's Write DOS

Files menu command after booting

with the RAMDISK.COM created

here. This program actually puts

patches right in the middle of DOS,

and trying to use an ordinary RAM-

disk with the patched DOS could

be disastrous.

Although the program here is

written in BASIC and creates the

RAMDISK.COM file directly, I've

made the original assembly lan

guage source code available on

CompuServe under the filename

RAM14K.ASM in the Utilities sec

tion of the DownLoad libraries

(also known as DL3). I know I

promised to do that with the 1027

printer fixer program back in June,

but the file never appeared. The

explanation is sad, but simple: The

disk with my June program on it

went bad shortly after I wrote the

article. Let that be a lesson: Back up

everything. I promise to back up this

program many times over.

Also, here's an idea for im

proving this program: It turns out

that a total of 105 sectors is 18

sectors greater than the minimum

needed to put DUP.SYS and MEM-

.SAV on the RAMdisk. So why not

do so and aid the performance of

DOS 2.5 tremendously? The source

code is on CompuServe, so have at

it.

Finally, there is an error in the

1027 printer fixer listing in my col

umn in the June issue. Line 210

should read:

210 OPEN #3,MODE,0,"D:AUTORUN

.SYS"

The error is mine; I gave a test

version to COMPUTE! instead of the

final one, hence the name "AUTO-

TEST" in the listing in June.

UN

NJ

HK

IK.

60

GS

KL

BE

BC

BQ

BH

m

LC

£P

EK

KD

PK

PB

K0

IC

LE

OP

JI

PH

FP

OH

PO

GB

81

BF

KG

OA

JF

JG

JH

JI

11

NK

El

1000

1010

1020

1030

1040

1050

1060

1070

1 100

1110

1 120

1130

5000

5010

5020

5030

5040

5050

5060

5070

5080

5090

5100

51 10

5120

5130

5140

5150

5160

5170

5180

5190

5200

5210

5220

5230

5240

5250

5260

REM This program ere

ci t g*k a

REM DOS 2.5 RAMDISK.

COM file

REM for S00XL owners

to all on

REM use of RAM under

OS ROMs

REM as a smal1 (105

sector)

REM RAMdisk.

REM

OPEN #1,8,0,"DiRAMDI

SK.CDM"

READ BYTE

IF BYTE>=0 THEN PUT

#1,BYTE:CKSUM=CKSUM+

BYTE:GOTO 1100

CLOSE ttll IF CKSUMO1

5523 THEN PRINT "ERR

OR IN DATA STATEMENT

S" :STOP

END

DATA 255,255,223,7,2

23,7,0,128

DATA 7,128,7,8,137,1

1 , 137, 11

DATA 8,63,21,63,21,4

9,141,20

DATA 157,20,201,3,14

4,4,40,160

DATA 139,9 6,32,2 03, 1

8,165,67,74

DATA 74,9,192,222,18

,235,18,106

DATA 106, 106,B, 173, 1

,21 1 ,74,40

DATA 42,141,1,211,96

,0,128,58

DATA 120, 173, 10,7,9,

128,141,10

DATA 7,32,224,7,162,

112,169,254

DATA 157,66,3,169,55

,157,68,3

DATA 169,128,157,69,

3,169,0,157

DATA 74,3,15 7,75,3,3

2,8b,228

DATA 48,13,160,74,IE

5,0,129,145

DATA 69, 136, 16,248, 3

2, 148, 16,96

DATA 68,56,58,0,0,12

9,73,129

DATA 2,105,0,105,0,0

,0,0

DATA 0,0,15,255,255,

255,0,0

DATA 255,255,255,255

,255,255,255,15

DATA 255,255, 12B,0,0

,0,0,0

DATA 0,0,0,0,0,0,0,0

DATA 0,0,0,0,0,0,0,0

DATA 0,0,0,0,0,0,0,0

DATA 0,0,0,0,0,0,0,0

DATA 0,0,0,0,0,0,0,0

DATA 0,0,224,2,225,2
,0,128

DATA -1,<END OF DATA

ICAPUTEII

Apple Hex War

There is an error in line 1140 of the

Apple version of this game from the

July issue (Program 5, p. 50). The

last statement in that line should be

NEXT L, not MEXT L. This should

not have caused problems except in

very long games where many armies

were moved onto the playing

grid. ©
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registers are, and because we have 
to insure that the directory area is 
within the 16K bounds, we have to 
tell DOS that some sectors on the 
disk are already in use. We do this 
by modifying the VTOC of the 
RAMdisk after it has been format
ted. If you reformat the RAMdisk, 
DOS may try to use those nonexis
tent pseudosectors and crash your 
computer. 

3. This is a very small RAM
disk. If you use it, you'll find 105 
free sectors is the maximum. Even 
to get that figure, I cheated: I al
lowed only 3 sectors for the directo
ry instead of the customary 8, so 
you can have a maximum of 24 files 
on this RAMdisk (probably still 
overkill). However, DOS does not 
know about this limitation, and you 
can crash the system by creating 25 
fil es. 

4. DOI/ 't use DOS's Write DOS 
Files menu command after booting 
with the RAMDlSK.COM created 
here. This program actually puts 
patches right in the middle of DOS, 
and trying to use an ordinary RAM
disk with the patched DOS could 
be disastrous. 

Although the program here is 
written in BASIC and creates the 
RAMDlSK.COM fil e directly, I've 
made the original assembly lan
guage source code available on 
CompuServe under the filename 
RAM14K.ASM in the Utilities sec
tion of the Download libraries 
(also known as Dl3). I know I 
promised to do that with the 1027 
printer fixer program back in june, 
but the file never appeared. The 
explanation is sad, but Simple: The 
disk with my june program on it 
went bad shortly after I wrote the 
article. let that be a lesson: Back up 
everything. I promise to back up this 
program many times over. 

Also, here's an idea for im
proving this program: It turns out 
that a total of 105 sectors is 18 
sectors greater than the minimum 
needed to put DUP.SYS and MEM
.sAV on the RAMdisk. So why not 
do so and aid the performance of 
DOS 2.5 tremendously? The source 
code is on CompuServe, so have at 
it. 

Finally, there is an error in the 
1027 printer fixer listing in my col
umn in the june issue. Line 210 

should read: 
210 OPEN #3,MODE,0,"D:AUTORUN 

.SYS" 

The error is mine; I gave a test 
version to COMPUTE! instead of the 
final one, hence the name " AUTO
TEST" in the listing in june. 

~ lel2le REM This progr am cr e 
a tes a 

II'J 112110 RE M DOS 2.5 RAMDISK. 
COM file 

~ 1020 REM for 8 00X L own e r s 
to allow 

~ 1"30 REM use of RAM under 
OS ROMs 

SO 1040 REM as a small ( 105 
sector) 

60112150 REM RAMdisk. 
I:L 11216121 REM 
B£112179 OPEN 11,8,0,"D:RAMDI 

SK.CON" 
BC 1100 READ BYTE 
BO 1110 IF BYTE >""0 THEN PUT 

11,BYTE:CKSUM=CKSUM+ 
B Y TE:GOTO 1101Z1 

BH l 121l1 CLOSE 11:IF CKSUM <> l 
5523 THEN PRINT "ERR 
OR IN DATA STATEMENT 
S":STOP 

Jl'I 1130 END 
le S000 DATA 255,255,223, 7,2 

23,7,121 ,128 
EP S010 DATA 7,128,7,8,137,1 

1,1 37,1 1 
EI: 50 20 DATA 8,63, 2 1,63, 2 1,4 

9,141,20 
I:D 50 30 DATA 157,2",201,3,14 

4,4,40,160 
PK S04 0 DATA 139,96,32 ,203 ,1 

8 , 165,67,7 4 
PB 5050 DATA 74,9,192,222,18 

,235 ,18,106 
KD 5060 DATA 10b,106,8,173,1 

,211,74 , 4121 
It 5070 DATA 42 , 141, 1,211,96 

,0,128,58 
LES080 DATA 128,173,1121,7,9, 

1 2 8,141,10 
OP 50g e DATA 7,32,224, 7, 16 2, 

112,169,254 
JI 5100 DATA 157,66,3,169,55 

,157,68,3 
Pl'I S110 DATA 169,128,157,69, 

3,1 69 ,0 ,15 7 
FP5120 DATA 7 4 ,3, 157 , 7 5, 3,3 

2,86 ,228 
0ll' S1 39 DATA 48 , 13, 160, 7 4,18 

5,0,129,145 
PO 514121 DATA 69,136,16,248,3 

2 ,148,16,96 
6B 5159 DATA 68,56,58," ,121.12 

9,73,129 
615160 DATA 2,11215,",11215,121,0 

, 9, 121 
Sr 5t7e DATA 0,121,15,255,255, 

255 , O ,O 
"8 5189 DA TA 255,255,255,255 

,255,255,255, 1 5 
OA 51ge DATA 255,255,128,9,O 

,121,121," 
JF 529 9 DATA 9,0,0,",121,0,121,0 
J&5219 DATA 121,0,9,0,0,121,121,0 
JH S22" DATA a,e,",0,0,0,0," 
JI 52 30 DATA 121,121,0 ,121 ,121,0, 0,0 
JJ 524 121 DATA 0,121,0,",0,0,0,0 
~ 52Se DATA O,O,224,2,225,2 

1 121 , 1 2 8 
EI 5260 DATA -1 , ( END OF DATA 

CAPUTE! 

Apple Hex War 
There is an error in line 1140 of the 
Apple version of this game from the 
july issue (Program 5, p. 50). The 
last statement in that line should be 
NEXT l , not MEXT L. This should 
not have caused problems except in 
very long games where many armies 
were moved on to the playing 
grid. @ 

COMPUTEI 
Subscriber Services 
Please help us serve you better. If you 
need to contact us for any of the 
reasons listed below. write to us at: 

COMPUTEI Magazine 
P.O . Box 10954 
Des Moines. IA 50340 

or call the Toll Free number listed below. 

Change Of Address. Please allow us 
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Renewal. Should you wish to renew your 
COMPUTEI subscription before we 
remind you to. send your current moiling 
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New Subscription. A one year <12 
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ence late delivery or If you have prob
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COMPUTE'S
Author Guide

Most of the following suggestions serve to improve

the speed and accuracy of publication. COMPUTE! is

primarily interested in new and timely articles on the

Commodore 64/128, Atari, Apple, IBM PC/PCjr,

Amiga, and Atari ST. We are much more concerned
with the content of an article than with its style, but

articles should be clear and well-explained.

The guidelines below will permit your good ideas
and programs to be more easily edited and published:

1. The upper left corner of the first page should

contain your name, address, telephone number, and

the date of submission.

2. The following information should appear in the

upper right corner of the first page. If your article is

specifically directed to one make of computer, please
state the brand name and, if applicable, the BASIC or

ROM or DOS version(s) involved. In addition, please

indicate the memory requirements of programs.

3. The underlined title of the article should start

about 2/3 of the way down the first page.

4. Following pages should be typed normally, ex

cept that in the upper right corner there should be an

abbreviation of the title, your last name, and the page

number. For example: Memory Map/Smith/2.

5. All lines within the text of the article must be

double- or triple-spaced. A one-inch margin should be

left at the right, left, top, and bottom of each page. No

words should be divided at the ends of lines. And

please do not justify. Leave the lines ragged.

6. Standard typing paper should be used (no eras

able, onionskin, or other thin paper) and typing

should be on one side of the paper only (upper- and

lowercase).

7. Sheets should be attached together with a pa

per clip. Staples should not be used.

8. If you are submitting more than one article,

send each one in a separate mailer with its own tape

or disk.

9. Short programs (under 20 lines) can easily be

included within the text. Longer programs should be

separate listings. It is essential that ice have a copy of

the program, recorded twice, on a tape or disk. If your

article was written with a word processor, we also ap

preciate a copy of the text file on the tape or disk.

Please use high-quality 10 or 30 minute tapes with

the program recorded on both sides. The tape or disk

should be labeled with the author's name, the title of

the article, and, if applicable, the BASIC/ROM/DOS

version(s). Atari tapes should specify whether they are

to be LOADed or ENTERed. We prefer to receive Ap

ple programs on disk rather than tape. Tapes are fairly

sturdy, but disks need to be enclosed within plastic or
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cardboard mailers (available at photography, station

ery, or computer supply stores).

10. A good general rule is to spell out the num

bers zero through ten in your article and write higher

numbers as numerals (1024). The exceptions to this

are: Figure 5, Table 3, TAB(4), etc. Within ordinary

text, however, the zero through ten should appear as

words, not numbers. Also, symbols and abbreviations

should not be used within text: use "and" (not &),

"reference" (not ref.), "through" (not thru).

11. For greater clarity, use all capitals when refer

ring to keys (RETURN, TAB, ESC, SHIFT), BASIC

words (LIST, RND, GOTO), and three languages

(BASIC, APL, PILOT). Headlines and subheads

should, however, be initial caps only, and emphasized

words are not capitalized. If you wish to emphasize,

underline the word and it will be italicized during

typesetting.

12. Articles can be of any length—from a single-

line routine to a multi-issue series. The average article

is about four to eight double-spaced, typed pages.

13. If you want to include photographs, they

should be either 5X7 black and white glossies or

color slides.

14. We do not consider articles which are submit

ted simultaneously to other publishers. If you wish to

send an article to another magazine for consideration,

please do not submit it to us.

15. COMPUTE! pays between $70 and $800 for

published articles. In general, the rate reflects the

length and quality of the article. Payment is made

upon acceptance. Following submission (Editorial De

partment, COMPUTE! Magazine, P.O. Box 5406,

Greensboro, NC 27403) it will take from four to eight

weeks for us to reply. If your work is accepted, you

will be notified by a letter which will include a con

tract for you to sign and return. Rejected manuscripts

are returned to authors who enclose a self-addressed,

stamped envelope.

16. If your article is accepted and you have since

made improvements to the program, please submit an

entirely new tape or disk and a new copy of the arti

cle reflecting the update. We cannot easily make revi

sions to programs and articles. It is necessary that you

send the revised version as if it were a new submis

sion entirely, but be sure to indicate that your submis

sion is a revised version by writing, "Revision" on the

envelope and the article.

17. COMPUTE! does not accept unsolicited product

reviews. If you are interested in serving on our panel

of reviewers, contact the Review Coordinator for

details.

COMPUTE's 
Author Guide 

Most of the following suggestions serve to improve 
the speed and accuracy of publication. COMPUTE! is 
primarily interested in new and timely articles on the 
Commodore 64/128, Atari, Apple, IBM PC/ PCjr, 
Amiga, and Atari ST. We are much more concerned 
with the content of an article than with its style, but 
articles should be clear and well-explained. 

The guidelines below will permit your good ideas 
and programs to be more easily edited and published: 

1. The upper left corner of the first page should 
contain your name, address, telephone number, and 
the date of submission. 

2. The following information should appear in the 
upper right corner of the first page. If your article is 
specifically directed to one make of computer, please 
state the brand name and, if applicable, the BASIC or 
ROM or DOS version(s) involved. In addition, please 
indicate the memory requiremellts of programs. 

3. The underlined title of the article should start 
about 2/ 3 of the way down the first page. 

4. Following pages should be typed normally, ex
cept that in the upper right comer there should be an 
abbreviation of the title, your last name, and the page 
number. For example: Memory Map/Smith/2. 

5. All lines within the text of the article must be 
double- or triple-spaced. A one-inch margin should be 
left at the right, left, top, and bottom of each page. No 
words should be divided at the ends of lines. And 
please do not justify. Leave the lines ragged. 

6. Standard typing paper should be used (no eras
able, onionskin, or other thin paper) and typing 
should be on one side of the paper only (upper- and 
lowercase) . 

7. Sheets should be attached together with a pa
per clip. Staples should not be used. 

8. If you are submitting more than one article, 
send each one in a separate mailer with its own tape 
or disk. 

9. Short programs (under 20 lines) can easily be 
included within the text. Longer programs should be 
separate listings. It is esselltial that we have a copy of 
the program, recorded twice, all a tape or disk. If your 
article was written with a word processor, we also ap
preciate a copy of the text file on the tape or disk. 
Please use high-quality 10 or 30 minute tapes with 
the program recorded on both sides. The tape or disk 
should be labeled with the author's name, the title of 
the article, and, if applicable, the BASIC/ ROM/ DOS 
version(s). Atari tapes should specify whether they are 
to be LOADed or ENTERed. We prefer to receive Ap
ple programs on disk rather than tape. Tapes are fairly 
sturdy, but disks need to be enclosed wlthm plastic or 

112 COMPUTEI October 1986 

cardboard mailers (available at photography, station
ery, or computer supply stores). 

10. A good general rule is to spell out the num
bers zero through ten in your article and write higher 
numbers as numerals (1024). The exceptions to this 
are: Figure 5, Table 3, TAB(4), etc. Within ordinary 
text, however, the zero through ten should appear as 
words, not numbers. Also, symbols and abbreviations 
should not be used within text: use " and" (not &), 
" reference" (not ref.), " through" (not thru). 

11. For greater clarity, use all capitals when refer
ring to keys (RETURN, TAB, ESC, SHIFT), BASIC 
words (LIST, RND, GOTO), and three languages 
(BASIC, APL, PILOT). Headlines and subheads 
should, however, be initial caps only, and emphasized 
words are not capitalized. If you wish to emphasize, 
underline the word and it will be italicized during 
typesetting. 

12. Articles can be of any length-from a single
line routine to a mul ti-issue series. The average article 
is about four to eight double-spaced, typed pages. 

13. If you want to include photographs, they 
should be either 5 X 7 black and white glossies or 
color slides. 

14. We do not consider articles which are submit
ted Simultaneously to other publishers. If you wish to 
send an article to another magazine for consideration, 
please do not submit it to us. 

15. COMPUTE' pays between $70 and $800 for 
published articles. In general, the rate reflects the 
length and quality of the article. Payment is made 
upon acceptance. Following submission (Editorial De
partment. COMPUTE! Magazine, P.O. Box 5406, 
Greensboro, NC 27403) it will take from four to eight 
weeks for us to reply. If your work is accepted, you 
will be notified by a letter which will include a con
tract for you to sign and return. Rejected malluscripts 
are retumed to authors who ellc/ose a self-addressed, 
stamped ellVelope. 

16. If your article is accepted and you have since 
made improvements to the program, please submit an 
entirely new tape or disk and a new copy of the arti
cle reflecting the update. We cannot easily make revi
sions to programs and articles. It is necessary that you 
send the revised version as if it were a new submis
sion entir!,ly, but be sure to indicate that your submis
sion is a revised version by writing, "Revision" on the 
envelope and the article. 

17. COMPUTE! does not accept unsolicited product 
reviews. If you are interested in serving on our panel 
of reviewers, contact the Review Coordinator for 
details. 



COMPUTE!'s Guide

To Typing In Programs

Computers are precise—type the pro

gram exactly as listed, including neces

sary punctuation and symbols, except

for special characters noted below. We

have provided a special listing conven

tion as well as a program to check your

typing—"The Automatic Proofreader."

Programs for the IBM, TI-99/4A,

and Atari ST models should be typed

exactly as listed; no special characters

are used. Programs for Commodore,

Apple, and Atari 400/800/XL/XE

computers may contain some hard-to-

read special characters, so we have a

listing system that indicates these con

trol characters. You will find these

Commodore and Atari characters in

curly braces; do not type the braces. For

example, {CLEAR} or {CLR} instructs

you to insert the symbol which clears

the screen on the Atari or Commodore

machines. A complete list of these sym

bols is shown in the tables below. For

Commodore, Apple, and Atari, a single

symbol by itself within curly braces is

usually a control key or graphics key. If

you see {A}, hold down the CONTROL

key and press A. This will produce a

reverse video character on the Commo

dore (in quote mode), a graphics char

acter on the Atari, and an invisible

control character on the Apple.

Graphics characters entered with

the Commodore logo key are enclosed

in a special bracket: f<A>]. In this case,

you would hold down the Commodore

logo key as you type A. Our Commo

dore listings are in uppercase, so shifted

symbols are underlined. A graphics

heart symbol (SHIFT-S) would be listed

as S. One exception is {SHIFT-

SPACE}. When you see this, hold down

SHIFT and press the space bar. If a

number precedes a symbol, such as {5

RIGHT}, {6 S}, or f<8 Q>L you would

enter five cursor rights, six shifted S's,

or eight Commodore-Q's. On the Atari,

inverse characters (white on black)

should be entered with the inverse video

Atari 400/800/XL/XE

When you see

(CLEAR}

<UP>

(DOWN}

{LEFT}

CRIBHT)

(BACK S>

CDELETE}

{INSERT}

CDEL LINE)

<INS LINE}

<TAB}

<CLR TAB>

(SET TAB}

<BELL>

Type See

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

SHIFT <

CTRL -

CTRL =

CTRL +

CTRL *

DELETE

CTRL DELETE

CTRL INSERT

SHIFT DELETE

SHIFT INSERT

TAB

CTRL TAB

SHIFT TAB

CTRL 2

ESC

EJ

L2

►

Clear Screen

Cursor Up

Cursor Down

Cursor Left

Cursor Ri ght

Backspace

Delete character

Insert character

Delete line

Insert line

TAB key

Clear tab

Set tab stop

Ring buzzer

ESCape key

Commodore PET/CBM/VIC/64/128/16/+4

When You

Read:

{CLR}

(HOME)

{UP}

{DOWN}

{LEFT}

{RIGHT}

{RVS}

{OFF}

{BLK}

{WHT}

{RED}

jCYN}

{PUR}

{GRNj

{BLU}

{YEL}

Press: See:

When You

Read: Press:

SHIFT CLR'HOME COMMODORE 0
I CLR'HOME ; |H

SHIFT] [f CRSRJ j

[TcrsrTJ
1 r

SHIFT.

E 2
i commodore |

commodore

! COMMODORE j

See:

□

s

{ F2}

{ F3 }

I H J

{ F5 }

! F6 }

{ F7 |

{ F8 }

A
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COMPUTE!'s Guide 
To Typing In Programs 

Computers are precise-type the pro- , ------------------------------1 
gram exactly as listed, including neces
sary punctuation and symbols, except 
for special characters noted below. We 
have provided a special listing conven
tion as well as a program to check your 
typing-"The Automatic Proofreader." 

Programs for the IBM, TI-99/4A, 
and Atan ST models should be typed 
exactly as listed; no special characters 
are used. Programs for Commodore, 
Apple, and Atari 400/800/XL/XE 
computers may contain some hard-to
read special characters, so we have a 
listing system that indicates these con
trol characters. You will find these 
Commodore and Atari characters in 
curly braces; do not type the braces. For 

Atarl 400/800/XL/XE 
When you see Type 

(CLEAR) ESC SHIFT < 
(uP) ESC CTRL -
<DOWN} ESC CTRL = 
(LEFT> ESC CTRL + 

(RIGHT> ESC CTRL • 
(BACK S) ESC DELETE 
<DELETE} ESC CTRL DELETE 
<INSERT> ESC CTRL INSERT 
(DEL LINE) ESC SHIFT DELETE 
{INS LINE} ESC SHIFT INSERT 
<TAB} ESC TAB 
{CLR TAB} ESC CTRL TAB 
(SET TAB) ESC SHIFT TAB 
{BELL> ESC CTRL 2 

See 

" Clear Screen 

• Cursor Up 
~ Curso,- Down 
+ Cursor Left .. Cursor Right 

• Backspace 
U Delete ch.r.ct~r 
I.l Insert character 

" Dt!lete line 
0 I nsert line 

• TAB key 
CI Clear tab 
C Set tab stop 
[;'j Ring buzzer 

example, {CLEAR} or {CLR} instructs 1------- ------------- --------1 
you to insert the symbol which clears 

(ESC) ESC ESC II, ESCape key 

the screen on the Atari or Commodore 
machines. A complete list of these sym
bols is shown in the tables below. For 
Commodore, Apple, and Atari , a single 
symbol by itself within curly braces is 
usually a control key or graphics key. If 
you see {A}, hold down the CONTROL 
key and press A. This will produce a 
reverse video character on the Commo
dore (in quote mode), a graphics char
acter on the Atari, and an invisible 
control character on the Apple. 

Graphics characters entered with 
the Commodore logo key are enclosed 
in a special bracket: [<A>j. In this case, 
you would hold down the Commodore 
logo key as you type A. Our Commo
dore listings are in uppercase, so shifted 
symbols are underlined. A graphics 
heart symbol (SHIFT-S) would be listed 
as 2. One exception is {SHIFT
SPACE}. When you see this, hold down 
SHIFT and press the space bar. If a 
number precedes a symbol. such as {5 
RIGHT}, {6 2 }, or [<8 Q>j, you would 
enter five cursor rights, six shifted 5's, 
or eight Commodore-Q's. On the Atari, 
inverse characters (white on black) 
should be entered with the inverse video 

Commodore PET/CBM/VIC/64/128/16/ +4 
When You When You 
Read: Press: See: Read: Press: See: 

{CLRI ~~ [iLR/Ii§] ~ ~q 1 COMMODORE I ~ a 
{HOMEI [~~§§] II ~ 2 ~ ICOMMODOREI0 iii 
{UPI I SHtfT I IT CRSRIl r:l ~ 3 ~ I COMMODOR~ 0 D 
{OOWNI [ tcRSRl l m ~ , ~ 1 CO"MODO~EJ [~ rn 
{LEFTI [SHifT II ~ CR~~:.:J II ~ 5 ~ ICOMMODORE 10 C!: 
{RIGHTI [- cRSR - 1 !I ~ 6 ~ ICOMMODO~ 0 .1 
{RVSI ~RLJ[9J m g 7 ~ I~OM~IO~~ 0 t) 
{OFFI @RLJ [_~ • g 8 ~ 

[Co' - -] CD •• COMMODOR~ ~ •• 

I cm IC:.J III 0 -{BLKI { FI I • 
{WHTI I cm l0 ~ { F2 I I SH 'fTI0 ill 
{RED I [Cr~QJ ~ L:> J • { F3 I -
{CYN I I cml~ • { Fl I [SHIfT 1 0 II! 
{PUR l @RiJ cs::::J • { FS I [-D .. 
{GRNI I cm l["Q ;:; 

{ F6 I liH~~10 II 
{BLU I ccr'iJ [7-] a { F7 I I " J .. 
{YELl I cm l[8J Hi 

1"1 [sH'rTl0 III 
.. I- I ~ 
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key (Atari logo key on 400/800 models).

Whenever more than two spaces

appear in a row, they are listed in a

special format. For example, {6

SPACES} means press the space bar six

times. Our Commodore listings never

leave a single space at the end of a line,

instead moving it to the next printed

line as {SPACE}.

Amiga program listings contain

only one special character, the left ar

row {*-) symbol. This character marks

the end of each program line. Wherever

you see a left arrow, press RETURN or

move the cursor off the line to enter

that line into memory. Don't try to type

in the left arrow symbol; it's there only

as a marker to indicate where each pro

gram line ends.

The Automatic Proofreader

Type in the appropriate program listed

below, then save it for future use. The

Commodore Proofreader works on the

Commodore 128, 64, Plus/4, 16, and

VIC-20. Don't omit any lines, even if

they contain unfamiliar commands or

you think they don't apply to your com

puter. When you run the program, it

installs a machine language program in

memory and erases its BASIC portion

automatically (so be sure to save sever

al copies before running the program

for the first time). If you're using a

Commodore 128, Plus/4 or 16, do not

use any GRAPHIC commands while

the Proofreader is active. You should

disable the Commodore Proofreader

before running any other program. To

do this, either turn the computer off and

on or enter SYS 64738 (for the 64), SYS

65341 (128), SYS 64802 (VIC-20), or

SYS 65526 (Plus/4 or 16). To reenable

the Proofreader, reload the program

and run it as usual. Unlike the original

VIC/64 Proofreader, this version works

the same with disk or tape.

On the Atari, run the Proofreader

to activate it (the Proofreader remains

active in memory as a machine lan

guage program); you must then enter

NEW to erase the BASIC loader. Press

ing SYSTEM RESET deactivates the

Atari Proofreader; enter PRINT

USR(1536) to reenable it.

The Apple Proofreader erases the

BASIC portion of itself after you run it,

leaving only the machine language por

tion in memory. It works with either

DOS 3.3 or ProDOS. Disable the Apple

Proofreader by pressing CTRL-RESET

before running another BASIC program.

The IBM Proofreader is a BASIC

program that simulates the IBM BASIC

line editor, letting you enter, edit, list,

save, and load programs that you type.

Type RUN to activate. Be sure to leave

Caps Lock on, except when typing low

ercase characters.

Once the Proofreader is active, try

typing in a line. As soon as you press

RETURN, either a hexadecimal number

(on the Apple) or a pair of letters (on the

Commodore, Atari, or IBM) appears.

The number or pair of letters is called a

checksum.

Compare the value displayed on

the screen by the Proofreader with the

checksum printed in the program list

ing in the magazine. The checksum is

given to the left of each line number.

Just type in the program a line at a time

(without the printed checksum), press

RETURN or Enter, and compare the

checksums. If they match, go on to the

next line. If not, check your typing;

you've made a mistake. Because of the

checksum method used, do not type

abbreviations, such as ? for PRINT. On

the Atari and Apple Proofreaders,

spaces are not counted as part of the

checksum, so be sure you type the right

number of spaces between quote

marks. The Atari Proofreader does not

check to see that you've typed the char

acters in the right order, so if characters

are transposed, the checksum still

matches the listing. The Commodore

Proofreader catches transposition er

rors and ignores spaces unless they're

enclosed in quotation marks. The IBM

Proofreader detects errors in spacing

and transposition.

IBM Proofreader Commands

Since the IBM Proofreader replaces the

computer's normal BASIC line editor, it

has to include many of the direct-mode

IBM BASIC commands. The syntax is

identical to IBM BASIC. Commands

simulated are LIST, LLIST, NEW,

FILES, SAVE, and LOAD. When listing

your program, press any key (except

Ctrl-Break) to stop the listing. If you

enter NEW, the Proofreader prompts

you to press Y to be especially sure you

mean yes.

Two new commands are BASIC

and CHECK. BASIC exits the Proof

reader back to IBM BASIC, leaving the

Proofreader in memory. CHECK works

just like LIST, but shows the checksums

along with the listing. After you have

typed in a program, save it to disk.

Then exit the Proofreader with the

BASIC command, and load the pro

gram as usual (this replaces the Proof

reader in memory). You can now run

the program, but you may want to re-

save it to disk. This will shorten it on

disk and make it load faster, but it can

no longer be edited with the Proofread

er. If you want to convert an existing

BASIC program to Proofreader format,

save it to disk with SAVE "filename",A.

Program 1: Atari

Proofreader

By Charles Brannon, Program Editor

100 ORAPHICS 0

110 FOR 1=1536 TO 1700:REA

D A:POKE I,A:CK=CK+A:N

EXT I

120 IF CKO19072 THEN ? " E

rrar in DATA Statement

s. Check Typing.":END

130 A=USR<1536>

140 ? :? "Automatic Proofr

eader Now Activated."

150 END

160 DATA 104,160,0,185,26,

3,201,69,240,7

170 DATA 200,200,192,34,20

a,243,96,200,169,74

180 DATA 153,26,3,200,169,

6,153,26,3,162

190 DATA 0,189,0,220,157,7

4,6,232,224,16

200 DATA 203, 245, 169,93, 14

1,7B,6,169,6,141

210 DATA 79,6,24,173,4,22B

,105,1,141,95

220 DATA 6,173,5,228,105,0

,141,96,6,169

230 DATA 0,133,203,96,247,

238,125,241,93,6

240 DATA 244,241,115,241,1

24,241,76,205,238

250 DATA 0,0,0,0,0,32,62,2

46,8,201

260 DATA 155,240,13,201,32

,240,7,72,24,101

270 DATA 203,133,203,104,4

0,96,72,152,72,138

280 DATA 72,160,0,169,128,

145,SB,200,192,40

290 DATA 208,249,165,203,7

4,74,74,74,24,105

300 DATA 161,160,3,145,88,

165,203,41,15,24

310 DATA 105,161,200,145,8

8,169,0,133,203,104

320 DATA 170,104,168,104,4

0,96

Program 2: IBM Proofreader

By Charles Brannon, Program Editor

10 'Automatic Proofreader Vers

ion 3.0 (Lines 205,206 adde

d/190 deleted/470,490 chang

ed from V2.0>

100 DIM L*(500),LNUM<500):COLO

R 0,7,7:KEY OFF:CLS:MAX=0:

LNUM(0>=65536!

110 ON ERROR GOTO 120:KEY 15,C

HR*(4)+CHR*(70):ON KEY(15)

GOSUB 640:KEY (15) ON:GOT

O 130

120 RESUME 130

130 DEF SEG=&H40:W=PEEK(&H4A)

140 ON ERROR GOTO 650:PRINT:PR

INT"Proo-f reader Ready. "

150 LINE INPUT L*:Y=CSRLIN-INT

(LEN(L*)/W)-1:LOCAT£ Y,1

160 DEF SEG=0:POKE 1050,30:POK

E 1052,34:POKE 1054,0:POKE

1055,79:POKE 1056,13:POKE

1057,28:LINE INPUT L*:DEF

SEG:IF L*="" THEN 150

170 IF LEFT*(LS,1)=" " THEN L*

=MID*(L$,2):G0T0 170
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key (Atari logo key on 400/ 800 models). 
Whenever more than two spaces 

appear in a row, they are listed in a 
special format. For example, {6 
SPACES} means press the space bar six 
times. Our Commodore listings never 
leave a single space at the end of a line, 
instead moving it to the next printed 
line as {SPACE}. 

Amiga program listings contain 
only one special character, the left ar
row (. ) symbol. This character marks 
the end of each program line. Wherever 
you see a left arrow, press RETURN or 
move the cursor off the line to enter 
that line into memory. Don' t try to type 
in the left arrow symbol; it's there only 
as a marker to indicate where each pro
gram line ends. 

The Automatic Proofreader 
Type in the appropriate program listed 
below, then save it for future use. The 
Commodore Proofreader works on the 
Commodore 128, 64, Plus/4, 16, and 
VIC·20. Don't omit any lines, even if 
they contain unfamiliar commands or 
you think they don 't apply to your com· 
puter. When you run the program, it 
installs a machine language program in 
memory and erases its BASIC portion 
automatically (so be sure to save sever· 
a1 copies before running the program 
for the first time). If you' re using a 
Commodore 128, Plus/ 4 or 16, do 1I0 t 

use any GRAPHIC commands while 
the Proofreader is active. You shouJd 
disable the Commodore Proofreader 
before running any other program. To 
do this, either tum the computer off and 
on or enter SYS 64738 (for the 64), SYS 
65341 (128), SYS 64802 (VIC-20), or 
SYS 65526 (Plus/ 4 or 16). To reenable 
the Proofreader, reload the program 
and run it as usual. Unlike the original 
VIC/64 Proof~eader, this version works 
the same with disk or tape. 

On the Atari, run the Proofreader 
to activate it (the Proofreader remains 
active in memory as a machine Ian· 
guage program); you must then enter 
NEW to erase the BASrc loader. Press
ing SYSTEM RESET de.ctivates the 
Atari Proofreader; enter PRINT 
USR(1536) to reenable it. 

The Apple Proofreader erases the 
BASIC portion of itself after you run it, 
leaving only the machine language por
tion in memory. It works with either 
DOS 3.3 or ProDOS. Disable the Apple 
Proofreader by pressing CTRL-RESET 
before running another BASIC program. 

The fBM Proofreader is a BASIC 
program that simulates the raM BASIC 
line editor, letting you enter, edit, list, 
save, and load programs that you type. 
Type RUN to activate. Be sure to leave 
Caps Lock on, except when typing low
ercase characters. 
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Once the Proofreader is active, try 
typing in a line. As soon as you press 
RETURN, either a hexadecimal number: 
(on the Apple) or a pair ofletters (on the 
Commodore, Atari, or IBM) appears. 
The number or pair of letters is called a 
checksum . 

Compare the value displayed on 
the screen by the Proofreader with the 
checksum printed in the program list
ing in the magazine. The checksum is 
given to the left of each line number. 
Just type in the program a line at a time 
(without the printed checksum), press 
RETURN or Enter, and compare the 
checksums. If they match, go on to the 
next line. If not, check your typing; 
you 've made a mistake. Because of the 
checksum method used, do not type 
abbreviations, such as ? for PRINT. On 
the Atari and Apple Proofreaders, 
spaces are not counted as part of the 
checksum, so. be sure you type the right 
number of spaces between quote 
marks. The Atari Proofreader does not 
check to see that you've typed the char
acters in the right order, so if characters 
are transposed, the checksum still 
matches the listing. The Commodore 
Proofreader catches transposition er
rors and ignores spaces unless they're 
enclosed in quotation marks. The IBM 
Proofreader detects errors in spacing 
and transposition. 

IBM Proofreader Commands 
Since the IBM Proofreader replaces the 
computer's normal BASIC line editor, it 
has to include many of the direct-mode 
IBM BASIC commands. The syntax is 
identical to IBM BASIC. Commands 
simulated are LIST, LLlST, NEW, 
FfLES, SAVE, and LOAD. When listing 
your program, press any key (except 
Ctrl-Break) to stop the listing. If you 
enter NEW, the Proofreader prompts 
you to press Y to be especially sure you 
mean yes. 

Two new commands are BASIC 
and CHECK. BASIC exits the Proof
reader back to fBM BASIC leaving the 
Proofreader in memory. CHECK works 
just like LIST, but shows the checksums 
along with the listing. After you have 
typed in a program, save it to disk. 
Then exit the Proofreader with the 
BASIC command, and load the pro
gram as usual (this replaces the Proof· 
reader in memory). You can now run 
the program, but you may want to re
save it to disk. This will shorten it on 
disk and make it load faster, but it can 
no longer be edited with the Proofread· 
er. If you want to convert an existing 
BASIC program to Proofreader format, 
save it to disk with SAVE "filename",A. 

Program 1: Atarl 
Proofreader 
By Charles Brall1l011, Program Editor 

100 GRAPHICS 0 
110 FOR 1=1536 TO 1700:REA 

o A:POKE I,A:CK=CK+A:N 
EXT I 

120 IF CK<>19072 THEN? "E 
r ror in DATA Statement 
s. Check Typing.":END 

130 A=USR(1536) 
140 ? :? "Automatic Proofr 

eader Now Activated." 
150 END 
160 DATA 104,160,O,185,26, 

3,21211,69,240,7 
170 DATA 200,200,192,34,20 

8,243 , 96,200,169,74 
180 DATA 153,26,3,20121,169, 

6,153,26,3,162 
190 DATA O,189,O,228,157,7 

4,6,232,224,16 
200 DATA 208,245,169,93,14 

1,78,6,169,6,141 
210 DATA 79,6,24,173,4,228 

,105,1,141,95 
220 DATA 6,173,5,228,105,O 

,141,96,6,169 
230 DATA O,133,203,96,247, 

238,125,241,93,6 
240 DATA 244,241,115,241,1 

24,241,76,205,238 
250 DATA 0,0,0,0,0,32,62,2 

46,8,201 
260 DATA 155,240,13,201,32 

,240,7,72,24,101 
270 DATA 203,133,203,104,4 

0,96,72,152,72,138 
28121 DATA 72,160,0,169,128, 

145,88,200,192,40 
290 DATA 208,249,165,203,7 

4,74,74,74,24,105 
31210 DATA 161,160,3,145,88, 

165,203,41,15,24 
310 DATA 105,161,200,145,8 

8, 169,e, 133,203, 104 
3211' DATA 170,104,168,104,4 

O,96 

Program 2: IBM Proofreader 
By Charles Bra1llloll, Program Editor 

19 "Automatic Proofreader Vers 
ion 3.0 (Lines 205,206 add e 
d/190 deleted/470,499 chang 
e d from V2.0) 

100 DIM LS(S00),LNUM(S00):COLO 
R 0,7,7:KEV OFF:CLS:MAX=0: 
LNUM (0) - 6:5536 ! 

110 ON ERROR GOTO 120: KEV IS,C 
HRS(4)+CHRS(70):ON KEV(15) 

GOSUe 640 : KEV (15) ON : GOT 
o 130 

120 RESUME 130 
130 DEF SEG:~H40:W:PEEK(~H4A) 
140 ON ERROR GOTO 650:PRINT:PR 

INT"Proofreader Ready." 
159 LINE INPUT LS:Y:CSRLIN-INT 

(LEN(LS)/W)-1:LOCATE V,1 
160 OEF SEG=0:POKE 1050,30:POK 

E 1052,34:POKE 1054,0:POKE 
1055,79:POKE 1056,13:POKE 
1057,28:LINE INPUT LS:DEF 
SEG:IF Ls:"" THEN 150 

170 IF LEFTS (LS, 1}:" " THEN L$ 
=MIOS(LS,2):GOTO 170 



180 IF VALCLEFT*(L*,2)) =0 AND

MID*(L*,3,1)=" " THEN L$=M

ID*(L*,4)

200 IF ASC(L*)>57 THEN 260 'no

line number, there-fare co

mmand

205 BL=INSTR(L*," "):IF BL=0 T

HEN BL*=L*:GDTO 206 ELSE B

L*=LEFT*<LS,BL-1)

206 LNUM=VAL(BL4):TEXT*=MID*<L

*,LEN(STR*<LNUM))+l)

210 IF TEXT*="" THEN GOSUB 540

:IF LNUM=LNUM(P) THEN GDSU

B 560:GOTO 150 ELSE 150

220 CKSUM=0:FOR 1=1 TO LEN(Lt)

:CKSUM= ( CK5UM+ASC(MID*(L*,

I))*I) AND 255:NEXT:L0CATE

Y,1:PRINT CHR*(65+CKSUM/I

6)+CHR*(65+<CKSUM AND 15))

+" "+L*

230 GDBUB 540:IF LNUM(P)=LNUM

THEN L*(P)=TEXT*:GDTD 150

'replace line

240 GOSUB 5B0:GOTO 150 'insert

the line

260 TEXT*=11M:FOR 1=1 TO LENCL*

):A=A5C(MID*CL*,I)):TEXT*=

TEXT*+CHR*(A+32t(A>96 AND

A<123)):NEXT

270 DELIMITER=INSTR<TEXT*," ")

iCOMMAND*=TEXT*:ARG*= IF

DELIMITER THEN COMMAND*=L

EFT*(TEXT»,DELIMITER-1):AR

G*=MID* < TEXT*,DELIMITER+1)

ELSE DELIMITER=INSTR(TEXT

t,CHR*;34)):IF DELIMITER T

HEN COMMANDS=LEFT*(TEXT*,D

ELIMITER-1):ARG*=MID*(TEXT

*,DELIMITER)

2B0 IF CDMMAND*O"LIST" THEN 4

10

290 OPEN "scrn:" FGR OUTPUT AB

#1

300 IF ARGS=M" THEN FIRST=0:P=

MflX-l:GOTO 340

310 DELIMITER=INSTR(AR6t, ■'-■'):

IF DELIMITER=0 THEN LNUM=V

AL(ARG*>:GOSUB S40:FIRST=P

:GOTQ 340

320 FIR5T=VAL(LEFT*(ARG*,DELIM

ITER)):LAST=VAL(MID*(ARG«,

DELIMITER+1))

330 LNUM=FIRST:GOSUB 540:FIRST

=P:LNUM=LAST:GOSUB 540:IF

P=0 THEN P=MAX-1

340 FOR X=FIRST TO P:N$=MID*(S

TR»CLNUM(X)),2)+" "

350 IF CKFLAG=0 THEN A*="":GOT

0 370

360 CKSUM=0:A*=N*+L*(X):FOR I=

1 TO LEN<A*):CKSUM=(CKSUM+

ASC<MID*(A»,IM*I) AND 255

:NEXT:A*=CHR*(65+CKSUM/16)

+CHR*<65+(CKSUM AND 15))+"

370 PRINT *tl,A*+N*+L*(X)
3B0 IF INKEY*<>"" THEN X=P

390 NEXT :CLOSE #1:CKFLAS=0
400 GOTO 130

410 IF COMMAND*="LLIST" THEN 0

PEN "lptl:" FDR OUTPUT AS

#1:GDTO 300

420 IF COMMAND*="CHECK" THEN C

KFLAG=1:GOTO 290

430 IF COMMAND*<>"SAVE" THEN 4
50

440 GOSUB 600:OPEN ARG* FOR OU

TPUT AS #1:ARG*="":GOTO 30

0

450 IF CDMMAND*O"L0AD11 THEN 4

90

460 GOSUB 600:OPEN ARG* FOR IN

PUT AS #1:MAX=0:P=0

470 WHILE NOT EOF<1):LINE INPU

T #1,L*:BL=INSTR(L«," "):B

L*=LEFT*(L*,BL-1):LNUM CP) =

VAL(BL*):L*<P)=MID*(L*,LEN

<STR*(VAL<BL*>))+l):P=P+1:

WEND

480 MAX=P:CLOBE KliGOTO 130

490 IF COMMAND*="NEW THEN INP

UT "Erase program - Are yo

u sure";L*:IF LEFT*(L*,1)=

"y" OR LEFT*<L*f1)="Y" THE

N MAX=0:LNUMC0)=65536!:GOT

0 130:ELSE 130

500 IF COMMAND*="BASIC" THEN C

OLOR 7,0,0:ON ERROR GOTO 0

:CLS:END

510 IF C0MMAND*O"FILES" THEN

520

515 IF flRGS="" THEN flRGS="Ai"

ELSE SEL=1:GOSUB 600

517 FILES ARG*:GOTO 130

520 PRINT"Syntax error":GOTO 1

30

540 P=0:WHILE LNUM>LNUM(P) AND

P<MAX:P=P+1:WEND:RETURN

560 MflX=MAX-l:FOR X=P TO MAX:L

NUM(X)=LNUM(X+1):L* C X)=L*(

X+l):NEXT:RETURN

5B0 MAX=MAX+1:FOR X=MAX TO P+l

STEP -1:LNUM(X)=LNUM(X-1)

:L*<X)=L*(X-1):NEXT:L*(P)=

TEXT*:LNUM(P)=LNUM:RETURN

600 IF LEFT*(ARG«,1)<>CHR*(34)

THEN 520 ELSE ARG*=MID*CA

RB*,2)

610 IF RIGHT*<ARG»,I)=CHR*(34)

THEN ARG*=LEFT*(AR6*,LEN(

ARG*)-t)

620 IF SEL=0 AND INSTR(ARG*,".

")=0 THEN ARG*=ARB*+".BAS"

630 SEL=0:RETURN

640 CLOSE ttl:CKFLAG=0:PRINT"St

opped.":RETURN 150

650 PRINT "Error #";ERR:RESUME

150

Program 3: Commodore

Proofreader

By Philip Nelson, Assistant Editor

10 VEC=PEEK(772)+256*PEEK(773)

:LO=43:HI=44

20 PRINT "AUTOMATIC PROOFREADE

R FOR ";:IF VEC=42364 THEN

{SPACEjPRINT "C-64"

30 IF VEC=50556 THEN PRINT "VI

C-20"

40 IF VEC=35I58 THEN GRAPHIC C

LRiPRINT "PLUS/4 & 16"

50 IF VEC=17165 THEN LO=45:HI=

46:GRAPHIC CLR:PRIMT"128"

60 SA=(PEEK(LO)+256*PEEK(HI))+

6:ADR=SA

70 FOR J=0 TO 166:READ BYT:POK

E ADR,BYT:ADR=ADR+1:CHK=CHK

+BYT:NEXT

80 IF CHK<>20570 THEN PRINT "*

ERROR* CHECK TYPING IN DATA

STATEMENTS":END

90 FOR J=l TO 5:READ RF,LF,HF:

RS=SA+RF:HB=INT(RS/2 5 6):LB=

RS-(256*HB)

100 CHK=CHK+RF+LF+HF:POKE SA+L

F,LB:POKE SA+HF,HB:NEXT

110 IF CHK<>22054 THEN PRINT "

*ERROR* RELOAD PROGRAM AND

JSPACEjCHECK FINAL LINE":EN

D

120 POKE SA+149,PEEK(772):POKE

SA+150,PEEK(773)

130 IF VEC=17165 THEN POKE SA+

14,22:POKE SA+18,23:POKESA+

29,224 : POKESA+139,224

140 PRINT CHRS(147)rCHR?(17);"

PROOFREADER ACTIVE":SYS SA

150 POKE HI,PEEK(HI)+1:POKE (P

EEK(LO)+256*PEEK(HI))-1,0:S

EW

160 DATA 120,169,73,141,4,3,16

9,3,141,5,3

170 DATA 88,96,165,20,133,167,

165,21,133,168,169

180 DATA 0,141,0,255,162,31,18

1,199,157,227,3

190 DATA 202,16,248,169,19,32,

210,255,169,18,32

200 DATA 210,255,160,0,132,180

,132,176,136,230,180

210 DATA 200,185,0,2,240,46,20

1,34,208,8,72

220 DATA 165,176,73,255,133,17

6,104,72,201,32,208

230 DATA 7,165,176,208,3,104,2

08,226,104,166,180

240 DATA 24,165,167,121,0,2,13

3,167,165,168,105

250 DATA 0,133,168,202,208,239

,240,202,165,167,69

260 DATA 168,72,41,15,168,185,

211,3,32,210,255

270 DATA 104,74,74,74,74,168,1

85,211,3,32,210

280 DATA 255,162,31,189,227,3,

149,199,202,16,248

290 DATA 169,146,32,210,255,76

,86,137,65,66,67

300 DATA 68,69,70,71,72,74,75,

77,80,81,82,83,88

310 DATA 13,2,7,167,31,32,151,

116,117,151,128,129,167,136

,137

Program 4: Apple

Proofreader

By Tim Victor, Editorial Programmer

10 C = 0: FOR I = 76B TO 76B +

68: READ A:C = C + A: POKE I

,A: NEXT

20 IF C < > 725B THEN PRINT "ER

ROR IN PROOFREADER DATA STAT

EMENTS": END

30 IF PEEK (190 * 256) < > 76 T

HEN POKE 56,0: POKE 57,3: CA

LL 1002: GOTO 50

40 PRINT CHR* <4);"IN»A*300"

50 POKE 34,0: HOME : POKE 34,1:

VTAB 2s PRINT "PROOFREADER

INSTALLED"

60 NEW

100 DATA 216,32,27,253,201,141

110 DATA 208,60,138,72,169,0

120 DATA 72,189,255,1,201,160

130 DATA 240,8,104,10,125,255

140 DATA 1,105,0,72,202,20B

150 DATA 238,104,170,41,15,9

160 DATA 48,201,58,144,2,233

170 DATA 57,141,1,4,138,74

180 DATA 74,74,74,41,15,9

190 DATA 48,201,5B,144,2,233

200 DATA 57,141,0,4,104,170

210 DATA 169,141,96
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180 IF VALCLEFTS CLS,2»=0 AND 
MIDS (LS , 3 ,1) = " " THEN LS=M 
IDS CLS , 4) 

200 IF ASC CLS) >57 THEN 26 0 ' no 
line number, there fore co 

mmand 
205 BL=INSTRCLS," " ) :IF BL=0 T 

HEN BLSaLS :GOTO 206 ELSE B 
L'=LEFT' CLS ,BL-l) 

206 LNUM=VALCBLS):TE XTScMIDS CL 
S,LEN(STRS CLNUM»+l ) 

210 IF TE XTS= "" THEN GOSUB 5 40 
:IF LNUH~LNUMCP) THEN GOSU 
B 560 :GOTO 150 ELSE 150 

220 CKSUH=0 :FOR 1=1 TO LENCLS) 
:CKSUM= CCKSUM+ASCCM I DS (LS , 
1»'1) AND 25S:NEXT:LOCATE 
Y,l:PR I NT CHRS (65 +CKSUM/1 

6)+CHRSC 65+(CKSUM AND 15» 
+" "+LS 

230 GOSUB 5 40: I F LNUMCP'= LNUM 
THEN LSC P) =TEXTS :GOTO 150 
>replace line 

240 GOSUB 580:60TO 150 " insert 
the line 

260 TEXTS="":FOR 1= 1 TO LEN CLS 
):A=ASC (MID,(LS, I»:TEXT'= 
TEXTS+CHR' (A+32I CA>96 AND 
A<"123» : NE XT 

2 70 DELIMI TER= INSTR <TEX TS , " " ) 
tCOMMANDS=TEXT' :AR6s ="":I F 

DELIMITER THEN COMMANDS=L 
EFTS CTEXTS,DELIMITER- l ) :AR 
GS- MIDS CTEXT' ,DELIM ITER+ I ) 

ELSE DELIMITER= INSTR (TEXT 
$,CHRS{34 }) :!F DELI MITER T 
HEN COMMAND'=LEFTS( TEXTS ,D 
ELIHITER- l):ARG,cMIDS{ TE XT 
',DELIMITER ) 

280 IF COMMAND'<>"L I ST" THEN 4 
10 

290 OPEN "scrn: " FOR OUTPUT AS 
*1 

3 00 IF ARG.::>:"" THEN FIRST=0 : P= 
MA X-l:GOTO 340 

310 DEL IMITER= INSTR(ARGS , "_ " ) : 
IF DELIHITER=0 THEN LNUM=V 
ALCARG":GOSUB 540 : F I RST=P 
:60TO 3 40 

320 FI RST=VAL CLEFT'CARG',DEL IM 
ITERll:LAST=VAL CMIDS( ARGS , 
DELIMITER+ l1, 

330 LNUM=FIRST: GOSUB 5 40 :FIRST 
=P:LNUH=LAST:GOSUB 540 : IF 
P-0 THEN P" MA X-l 

340 FOR X=F I RST TO P :NS~MIDS(S 
TR'CLNUM (Xl) , 2)+" .. 

350 IF CKFLAG=0 THEN AS-"":GOT 
o 370 

360 CKSUM~0:AS=NS+L'( X ):FaR 1= 
1 TO LENCAS':CKSUM=(CKSUM+ 
ASC (MID'CAS,Il',I) AND 255 
:NEXT:AS=CHRS (65+CKSUM / 16) 
+CHR,(65 +CCKSUM AND 15') +" 

370 PRINT .1 , AS+NS+L'CXl 
380 IF INKEYs<> '''' THEN X=P 
390 NEXT :CLOSE *1:CKFLAG=0 
400 GOTO 130 
410 IF COMMANDS= " LLI ST" THEN 0 

PEN "lptl :" FOR OUTPUT AS 
*l:GOTO 300 

420 IF COMMANDS= "CHECK" THEN C 
KFLAG== 1:GOTO 290 

430 IF COMMANDS < >"SAVE" THEN 4 
50 

440 GOSUB 600:0PEN ARGS FOR OU 
TPUT AS *l:ARGS- "":GOTO 30 
o 

45~ IF COMMANDs<> "LOAD" THEN 4 
90 

460 GOSUB 600 :0PEN ARGS FOR IN 
PUT AS * 1:MAX=0 :P=0 

470 WHILE NOT EOF ( l':LINE I NPU 
T *1,LS:BL=INSTR(LS , " " } :B 
LS: LEFTSCLS ,BL-l':LNUM (P ) = 
VAL(BL":LS(P'=MIDS (LS, LEN 
(STRS {VAL (BL,»'+l ' :P=P+l: 
WEND 

480 MA X= P:CLOSE *1 : 80TO 130 
490 IF COMMANDS= "NEW" THEN INP 

UT "Erase program - Are yo 
u sure";LS:IF LEFTS (LS,l)= 
lO y " OR LEFTS(LS ,l} E" V" THE 
N MA X-0:LNUM (0 )=b5536!:GOT 
o l 30:ELSE 130 

5 00 IF COMMANDS= "BASIC" THEN C 
OLOR 7 , 0 ,0:0N ERROR GOTO 0 
:CLS:END 

51 0 IF COMMANDS<> "FI LES " THEN 
5 20 

515 I F ARG~= "" THEN ARG. =" A. " 
ELSE SEL-l: GOSUB 600 

5 17 FILES ARGs :GOTO 130 
5 20 PRINT"Syn t ax e rror":GOTO 1 

30 
540 P=0 :WHILE LNUM >LNUM (P ) AND 

P< MA X:P=P+ l:WEND:RETURN 
560 MA X=MA X- l :FOR X=P TO MAX : L 

NUM (X ) =LNUM(X+ l ' :LS (X ' =LS( 
X+ l } :NEXT:RETURN 

580 MA XcMA X+l:FOR X=MA X TO P+l 
STEP -l:LNUM( X)=LNUM CX-l ) 

: L' ( X'=LS (X- l':NEXT:LS( P )= 
TEXTS:LNUM CP )-LNUM: RETURN 

600 I F LEFTS(ARGS ,l '< >CHRS(34 ' 
THEN 520 ELSE ARG,-MI D'CA 

RGS,2 ) 
61 0 IF RIGHTS (ARGS ,I) =CHRS(34 ) 

THEN ARGS=LEFTS(ARGS,LEN ( 
ARGS ) -1' 

620 I F SEL=0 AND INSTR (ARSS, ". 
" '=0 THEN ARGs=ARGS+ " .BAS " 

630 SEL=0 :RETURN 
6 40 CLOSE tt l : CKFLAG=0:PR INT "St 

opped.":RETURN 150 
650 PRINT "Error *";ERR: RESUME 

15 0 

Program 3: Commodore 
Proofreader 
By Philip Nelson, Assistant Editor 

10 VEC=PEEK(772)+256*PEEK(773) 
: LO=43 : HI=44 

20 PRINT "AUTOMATIC PROOFREADE 
R FOR" : : IF VEC=42364 THEN 
( SPACE ) PRINT " C- 64 " 

30 IF VEC=50556 THEN PRINT "VI 
C-2~ " 

40 IF VEC=35158 THEN GRAPHIC C 
LR : PRINT " PLUS/4 & 16 " 

50 IF VEC=17165 THEN LO=45 : HI= 
46:GRAPHIC CLR:PRINT"128 " 

6~ SA= (PEEK(LO·) +256*PEEK(HI» + 
6 : AD R= SA 

70 FOR J=0 TO 166 : READ BYT : POK 
E ADR , BYT : ADR=ADR+1 : CHK=CHK 
+BYT : NEXT 

80 IF CHK<>20570 THEN PRINT "* 
ERROR* CHECK TYPING IN DATA 
ST-ATEMENTS " : END 

90 FOR J =l TO 5 :READ RF , LF . HF : 
RS=SA+ RF : HB=INT ( RS/256) : LB= 
RS-( 256 *HB ) 

100 CHK=CHK+RF+LF+HF:POKE SA+L 
F , LB : POKE SA+HF , HB : NEXT 

110 IF CHK<>22054 THEN PRINT " 
* ERROR* RELOAD PROG RAM AND 

(SPACE )CHECK FINAL LINE" : EN 
D 

1 20 POKE SA+149 , PEEK(772 ): POKE 
SA+150 , PEEK(773) 

130 IF VEC=17165 THEN POKE SA+ 
14 , 22:POKE SA+18,23 : POKESA+ 
29 , 224 : POKESA+139 , 224 

1 4~ PRINT CHRS(147);CHRS(17); " 
PROOFREADER ACTIVE ": SYS SA 

1 50 POKE HI . PEEK ( HI)+1: POKE (p 
EEK(LO)+256*PEEK(HI») - 1 , 0 : N 
EW 

160 DATA 120 . 169,73,141,4,3 , 16 
9 , 3 , 141 . 5 . 3 

170 DATA 88 , 96 , 165,20,133,167 , 
165 , 21,133 , 168,169 

180 DATA 0 , 141.0 , 255 , 162 , 31 , 18 
1 , 199 . 157 , 227 . 3 

190 DATA 202 , 16.248 , 169 , 19 , 32, 
210,255 , 169 . 18 , 32 

200 DATA 210 , 255,160,0,132 , 180 
,132 , 116 , 136,230,180 

210 DATA 200 ,185,0 , 2,240 , 46 , 20 
1, 34 , 208 , 8 , 72 

220 DATA 165 . 176 , 73 , 255 , 133 , 17 
6 , 104 , 72.201. 32 . 208 

230 DATA 7 . 165 . 176 , 208 , 3 , 104 . 2 
08,226,104 , 166 . 180 

240 DATA 24 , 165 . 167 , 121 , 0 , 2,13 
3 , 167 , 165 , 168,1~5 

25~ DATA ~ , 133 , 168 , 2~2,2~8 . 239 
, 240 , 202 , 165 , 167 , 69 

260 DATA 168 , 72,41 , 15,168 , 185 . 
211,3 , 32,210 , 255 

270 DATA 104,74,74.74 , 74 . 168 . 1 
85,211 , 3.32 , 210 

280 DATA 255,162,31,189 , 227 . 3 . 
149 , 199,202,16 . 248 

29~ DATA 169 , 146,32 , 210 , 255 , 76 
, 86 , 137 , 65 , 66 , 67 

300 DATA 68,69,70 . 71.72,74 . 75 . 
77,80 . 81 . 82 , 83,88 

310 DATA 13 , 2 , 7 , 167 , 31,32 , 151 . 
116 . 117 , 151 , 128 . 129 , 167 , 136 
, 137 

Program 4: Apple 
Proofreader 
By Tim Victor, Editorial Programmer 

10 C = 0: FOR 1 = 768 TO 768 + 
68: READ A: C = C + A: POKE I 
, A: NE XT 

20 IF C < > 7258 THEN PRI NT "ER 
ROR IN PROOFREADER DATA STAT 
EMENTS" : END 

30 IF PEEK ( 190 • 256 ) < > 76 T 
HEN POKE 56, O: POKE 57 ,3 : CA 
LL 1002: GOTO 50 

40 PRINT CHRS (4 ); " ! NIAS300 " 
5 0 POKE 3 4, 0 : HOME: POKE 34,1: 

VTAB 2 : PRINT " PROOFREADER 
INSTALLED" 

60 NEW 
100 DATA 
110 DATA 
120 DATA 
130 DATA 
140 DATA 
150 DATA 
160 DATA 
170 DATA 
180 DATA 
190 DATA 
200 DATA 
21 0 DATA 

216,32, 27,253, 201,141 
208,60,1 38, 7 2 , 169,0 
7 2 ,189 , 255,1 ,201,160 
240 ,8 , 104 , 10 ,1 25,255 
1 ,1 0 5 ,O,72 , 202,208 
238 , 104, 170, 4 1,15, 9 
48, 20 1.~8 , 144, 2 ,233 
S7 ,141 , 1 , 4,1 38,74 
74,74,74,41,15,9 
48 , 201,58,144,2,233 
5 7 ,141,O,4,104,170 ~ 
169,141,96 
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IUII \t Machine Language Entry Program
For Commodore 64 and Apple

Ottis Cowper, Technical Editor and Tim Victor, Editorial Programmer

"MIX" is a labor-saving utility that al

lows almost fail-safe entry of machine

language programs. The Apple version

runs on the II, H+, lie, and He, with

either DOS 3.3 or ProDOS.

"MLX" is a new way to enter long

machine language (ML) programs with

out a lot of fuss. MLX lets you enter the

numbers from a special list that looks

similar to BASIC DATA statements. It

checks your typing on a line-by-line

basis. It won't let you enter invalid

characters or let you continue if there's

a mistake in a line. It won't even let you

enter a line or digit out of sequence. For

the Commodore 64, this new version of

MLX was first introduced in the Decem

ber 1985 issue. No version of 64 MLX

published before that date can be used

to enter the MLX-format listings in this

issue.

Using MLX

Type in and save some copies of which

ever version of MLX is appropriate for

your computer (you'll want to use it to

enter future ML programs from COM

PUTE!). Program 1 is for the Commodore

64, and Program 2 is for the Apple. For

Apple MLX, it doesn't matter whether

you save the program on a disk format

ted for DOS 3.3 or ProDOS. Programs

entered with Apple MLX, however,

must be saved to a disk formatted with

the same operating system as MLX it

self. If you have an Apple lie or He,

make sure that the key marked Caps

Lock is in the down position.

When you're ready to enter an ML

program, load and run MLX. It asks you

for a starting address and an ending

address. These addresses appear in the

article accompanying the MLX-format

program listing you're typing. If you're

unfamiliar with machine language, the

addresses (and all other values you en

ter in MLX) may appear strange. In

stead of the usual decimal numbers

you're accustomed to, these numbers

are in hexadecimal—a base 16 number

ing system commonly used by ML pro

grammers. Hexadecimal—hex for

short—includes the numerals 0-9 and

the letters A-F. But don't worry—even

if you know nothing about ML or hex,

you should have no trouble using MLX.

After you enter the starting and

ending addresses, the 64 version will

offer you the option of clearing the

workspace. Choose this option if you're

starting to enter a new listing. If you're

continuing a listing that's partially

typed from a previous session, don't

choose this option.

A functions menu will appear. The

first option in the menu is ENTER

DATA. If you're just starting to type in

a program, pick this. Press the E key,

and type the first number in the first

line of the program listing. If you've

already typed in part of a program, type

the line number where you left off typ

ing at the end of the previous session.

In any case, make sure the address you

enter corresponds to the address of a

line in the listing you are entering. Oth

erwise, you'll be unable to enter the

data correctly. In the 64 version, if you

pressed E by mistake, you can return to

the command menu by pressing RE

TURN alone when asked for the ad

dress. (You can get back to the menu

from most options by pressing RE

TURN with no other input.)

Once you're in Enter mode, MLX

prints the address for each program line

for you. You then type in all nine num

bers on that line, beginning with the

first two-digit number after the colon

(:). Each line represents eight data bytes

and a checksum. Although an MLX-

format listing appears similar to the

"hex dump" machine language listings

you may be accustomed to, the extra

checksum number on the end allows

MLX to check your typing. (Apple users

can enter the data from an MLX listing

using the built-in monitor if the right

most column of data is omitted, but we

recommend against it. It's much easier

to let MLX do the proofreading and

error checking for you.)

When you enter a line, MLX recal

culates the checksum from the eight

bytes and the address and compares

this value to the number from the ninth

column. If the values match, the data is

added to the workspace area, and the

prompt for the next line of data appears

(the 64 version gives a pleasant beep to

indicate that the line was entered cor

rectly). But if MLX detects a typing er

ror, you'll be notified of the mistake.

The 64 version will sound a low buzz

and display an error message, then re

display the line for editing. Apple MLX

sounds a beep to alert you of the error

and then erases the incorrect line and

prompts you to reenter it correctly.

After you have entered the last

number on the last line of the listing,

the Apple version will return to the

command menu. At this point you

should immediately choose the option

S to save your data. The 64 version

automatically moves to the Save option

after the last number is entered.

Invalid Characters Banned

In 64 MLX, only a few keys are active

while you're entering data, so you may

have to unlearn some habits. You do not

type spaces between the columns; the

new MLX automatically inserts these

for you. You do not press RETURN after

typing the last number in a line; the

new MLX automatically enters and

checks the line after you type the last

digit.

Apple MLX is fairly flexible about

how you type in the numbers. You can

put extra spaces between numbers or

leave the spaces out entirely, compress

ing a line into 18 keypresses. But be

careful not to put a space between two

digits in the middle of a number. MLX

will read two single-digit numbers in

stead of one two-digit number (F 6

means F and 6, not F6). You must press

RETURN to enter the line.

Only the numerals 0-9 and the

letters A-F can be typed in. If you press

any other key (with some exceptions

noted below), nothing happens (the 64

version gives a warning buzz to indi

cate an invalid keypress). Even better,

MLX checks for transposed characters.

If you're supposed to type in A0 and

instead enter 0A, MLX will catch your

mistake.

Editing Features

To correct typing mistakes before fin

ishing a line in the 64 version, use the

INST/DEL key to delete the character

to the left of the cursor. (The cursor-left

key also deletes.) If you mess up a line

really badly, press CLR/HOME to start

the line over. The RETURN key is also

active, but only before any data is typed

on a line. Pressing RETURN at this

point returns you to the command

menu. After you type a character of

data, MLX disables RETURN until the

cursor returns to the start of a line.

Remember, you can press CLR/HOME

to quickly get to a line number prompt.

More editing features are available

when correcting lines in which 64 MLX

has detected an error. To make correc

tions in a line that MLX has redisplayed

for editing, compare the line on the
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Ottis Cowper. Technical Editor and Tim Victor. Editorial Programmer _____________ _ 

"MLX" is a labor-saving utility that al
lows almost fail-safe entry of machine 
language programs. The Apple version 
runs on the II. 11+, lie, and lIe, with 
either DOS 3.3 or ProDOS. 

"MLX" is a new way to enter long 
machine language (ML) programs with
out a lot of fuss. MLX lets you enter the 
numbers from a special list that looks 
similar to BASIC DATA statements. It 
checks your typing on a line-by-line 
basis. It won't let you enter invalid 
characters or let you continue if there's 
a mistake in a line . It won't even let you 
enter a line or digit Dut of sequence. For 
the Commodore 64, this new version of 
MLX was first introduced in the Decem
ber 1985 issue. No version of 64 MLX 
published before that date can be used 
to enter the MLX-format listings in this 
issue. 

Using MLX 
Type in and save some copiea of which
ever version of MLX is appropriate for 
your computer (you'll want to use it to 
enter future ML programs from COM· 
PUTE!). Program 1 is for the Commodore 
64, and Program 2 is for the Apple. For 
Apple MLX, it doesn't matter whether 
you save the program on a disk format
ted for DOS 3.3 or ProDOS. Programs 
entered with Apple MLX, however, 
must be saved to a disk formatted with 
the same operating system as MLX it
self. If you have an Apple De or Dc, 
make sure that the key marked Caps 
Lock is in the down position. 

When you're ready to enter an ML 
program, load and run MLX. It asks you 
for a starting address and an ending 
address. These addresses appear in the 
article accompanying the MLX-format 
program listing you're typing. If you're 
unfamiliar with machine language, the 
addresses (and all other values you en
ter in MLX) may appear strange. In
stead of the usual decimal numbers 
you're accustomed to, these numbers 
are in hexadecimal-a base 16 number
ing system commonly used by ML pro
grammers. Hexadecimal-hex for 
short-includes the numerals 0-9 and 
the letters A-F. But don't worry-even 
if you know nothing about ML or hex, 
you should have no trouble using MLX. 

After you enter the starting and 
ending addresses, the 64 version will 
offer you the option of clearing the 
workspace. Choose this option if you're 
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starting to enter a new listing. If you're 
continuing a listing that's partially 
typed from a previous session, don't 
choose this option. 

A functions menu will appear. The 
first option in the menu is ENTER 
DATA. If you're just starting to type in 
a program, pick this. Press the E key, 
and type the first number in the first 
line of the program listing. If you've 
already typed in part of a program, type 
the line number where you left off typ
ing at the end of the previous session. 
In any case, make sure the address you 
enter corresponds to the address of a 
line in the listing you are entering. Oth
erwise, you'll be unable to enter the 
data correctly. In the 64 version, if you 
pressed E by mistake, you can return to 
the command menu by pressing RE
TURN alone when asked for the ad
dress. (You can get back to the menu 
from most options by pressing RE
TURN with no other input.) 

Once you're in Enter mode, MLX 
prints the address for each program line 
for you. You then type in all nine num
bers on that line, beginning with the 
first two-digit number after the colon 
(:). Each line represents eight data bytes 
and a checksum. Although an MLX
format listing appears similar to the 
"hex dump" machine language listings 
you may be accustomed to, the extra 
checksum number on the end allows 
MLX to check your typing. (Apple users 
can enter the data from an MLX listing 
using the built-in monitor if the right
most column of data is omitted, but we 
recommend against it. It's much easier 
to let MLX do the proofreading and 
error checking for you.) 

When you enter a line, MLX recal
culates the checksum from the eight 
bytes and the address and compares 
this value to the number from the ninth 
column. If the values match, the data is 
added to the workspace area, and the 
prompt for the next line of data appears 
(the 64 version gives a pleasant beep to 
indicate that the line was entered cor
rectly). But if MLX detects a typing er
ror, you'll be notified of the mistake. 
The 64 version will sound a low buzz 
and display an error message, then re
display the line for editing. Apple MLX 
sounds a beep to alert you of the error 
and then erases the incorrect line and 
prompts you to reenter it correctly. 

After you have entered the last 
number on the last line of the listing, 

the Apple version will return to the 
command menu. At this point you 
should immediately choose the option 
S to save your data. The 64 version 
automatically moves to the Save option 
after the last number is entered. 

Invalid Characters Banned 
In 64 MLX, only a few keys are active 
while you're entering data, so you may 
have to unlearn some habits. You do 1I0t 

type spaces behveen the columns; the 
new MLX automatically inserts these 
for you. You do not press RETURN after 
typing the last number in a line; the 
new MLX automatically enters and 
checks the line after you type the last 
digit. 

Apple MLX is fairly flexible about 
how you type in the numbers. You can 
put extra spaces between numbers or 
leave the spaces out entirely, compress
ing a line into 18 keypresses. But be 
careful not to put a space between two 
digits in the middle of a number. MLX 
will read two single-digit numbers in
stead of one two-digit number (F 6 
means F alld 6, not F6) . You must press 
RETURN to enter the line. 

Only the numerals 0-9 and the 
letters A-F can be typed in. If you press 
any other key (with some exceptions 
noted below), nothing happens (the 64 
version gives a warning buzz to indi
cate an invalid keypress) . Even better, 
MLX checks for transposed characters. 
If you're supposed to type in AD and 
instead enter OA, MLX will catch your 
mistake. 

Editing Features 
To correct typing mistakes before fin
ishing a line in the 64 version, use the 
INST / DEL key to delete the character 
to the left of the cursor. (The cursor-left 
key also deletes.) If you mess up a line 
really badly, press CLR/ HOME to start 
the line over. The RETURN key is also 
active, but only before any data is typed 
on a line. Pressing RETURN at this 
point returns you to the command 
menu. After you type a character of 
data, MLX disables RETURN until the 
cursor returns to the start of a line. 
Remember, you can press CLR/ HOME 
to quickly get to a line number prompt. 

More editing features are available 
when correcting lines in which 64 MLX 
has detected an error. To make correc
tions in a line that MLX has redisplayed 
for editing, compa!e the line on the 



screen with the one printed in the list

ing, then move the cursor to the mis

take and type the correct key. The

cursor left and right keys provide the

normal cursor controls. (The INST/

DEL key now works as an alternative

cursor-left key.) You cannot move left

beyond the first character in the line. If

you try to move beyond the rightmost

character, you'll reenter the line. Dur

ing editing, RETURN is active; pressing

it tells MLX to recheck the line. You can

press the CLR/HOME key to clear the

entire line if you want to start from

scratch, or if you want to get to a line

number prompt to use RETURN to get

back to the menu.

Apple MLX also includes some

editing features. The left- and right-

arrow keys allow you to back up and go

forward on the line you're entering so

that you can retype data. Pressing the

CONTROL (CTRL) and D keys at the

same time {delete) removes the charac

ter under the cursor, shortening the line

by one character. Pressing CONTROL-I

(insert) puts a space under the cursor

and shifts the rest of the line to the

right, making the line one character

longer. If the cursor is at the right end of

the line, neither CONTROL-D nor

CONTROL-I has any effect. To leave

Enter mode, press the RETURN key

when MLX prompts you with a new

line address.

Display Data

The second menu choice, DISPLAY

DATA, examines memory and shows

the contents in the same format as the

program listing (including the check

sum). When you press D, MLX asks you

for a starting address. Be sure that the

starting address you give corresponds

to a line number in the listing. Other

wise, the checksum display will be

meaningless. MLX displays program

lines until it reaches the end of the

program, at which point the menu is

redisplayed. With Apple MLX, you can

stop the display and return to the menu

by pressing any key. The 64 version

allows you to stop the display and get

back to the menu by pressing RETURN,

or to pause the display by pressing the

space bar (press space again to restart

the display).

Other Menu Options

Two more menu selections let you save

programs and load them back into the

computer. These are SAVE FILE (SAVE

DATA in the 64 version) and LOAD

FILE; their operation is quite straight

forward. When you press S or L, MLX

asks you for the filename. The 64 ver

sion will follow this by asking you to

press either D or T to select disk or tape.

Those using the 64 version will

notice the disk drive starting and stop

ping several times during a load or

save. Don't panic; this is normal behav

ior. MLX opens and reads from or

writes to the file instead of using the

usual LOAD and SAVE commands.

Disk users should also note that the

drive prefix 0: is automatically added to

the filename (line 750), so this should

not be included when entering the

name. (This also precludes the use of @

for Save-with-Replace, so remember to

give each version you save a different

name.)

Remember that MLX saves the en

tire workspace area from the starting

address to the ending address, so the

save or load may take longer than you

might expect if you've entered only a

small amount of data from a long list

ing. When saving a partially completed

listing, make sure to note the address

where you stopped typing so you'll

know where to resume entry when you

reload.

MLX reports any errors detected

during the save or load. For the 64

version, the standard disk or tape error

messages will be displayed. (Tape users

should bear in mind that the Commo

dore 64 is never able to detect errors

when saving to tape.) The 64 version

also has three special load error mes

sages: INCORRECT STARTING AD

DRESS, which means the file you're

trying to load does not have the starting

address you specified when you ran

MLX; LOAD ENDED AT address,

which means the file you're trying to

load ends before the ending address

you specified when you started MLX;

and TRUNCATED AT ENDING AD

DRESS, which means the file you're

trying to load extends beyond the end

ing address you specified when you

started MLX. If you see one of these

messages and feel certain that you've

loaded the right file, exit and rerun

MLX, being careful to enter the correct

starting and ending addresses.

The Apple version simply displays

the message DISK ERROR if a problem

is detected during a Save or Load. If

you're not sure why a disk error has

occurred, check the drive. Make sure

there's a formatted disk in the drive and

that it was formatted by the same oper

ating system you're using for MLX

(ProDOS or DOS 3.3). If you're trying

to save a file and see an error message,

the disk might be full. Either save the

file on another disk or quit MLX (by

pressing the Q key), delete an old file or

two, then run MLX again. Your typing

should still be safe in memory. If the

error message appears during a Load,

you may have specified a filename that

doesn't exist on the disk.

The Quit menu option has the ob

vious effect—it stops MLX and enters

BASIC. In the 64 version the RUN/

STOP key is disabled, so the Q option

lets you exit the program without turn

ing off the computer. (Of course, RUN/

STOP-RESTORE for the 64 or CON

TROL-RESET for the Apple also gets

you out.) The 64 version will ask for

verification; press Y to exit to BASIC, or

any other key to return to the menu.

After quitting, you can type RUN again

and reenter MLX without losing your

data, as long as you don't use the clear

workspace option in 64 MLX.

The Finished Product

When you've finished typing all the

data for an ML program and saved your

work, you're ready to see the results.

The instructions for loading and using

the finished product vary from program

to program. Some Commodore 64 ML

programs are designed to be loaded and

run like BASIC programs, so all you

need to type is LOAD "filename",8 for

disk or LOAD "filename" for tape, and

then RUN. (Such programs usually

have 0801 as their MLX starting ad

dress.) Others must be reloaded to spe

cific addresses with a command such as

LOAD "filename",8,1 for disk or LOAD

"filename", 1,1 for tape, then started

with a SYS to a particular memory ad

dress. (On the Commodore 64, the

most common starting address for such

programs is 49152, which corresponds

to MLX address C000.) In either case,

you should always refer to the article

which accompanies the ML listing for

information on loading and running the

program. For the Apple, you need to

BRUN the program, or you may

BLOAD and start the program with a

CALL. Again, refer to the article accom

panying the machine language pro

gram for instructions.

An Ounce Of Prevention

By the time you finish typing in the data

for a long ML program, you'll have

several hours invested in the project.

Don't take chances—use our "Auto

matic Proofreader" to type the new

MLX, and then test your copy thorough

ly before first using it to enter any sig

nificant amount of data. Make sure all

the menu options work as they should.

Enter fragments of the program starting

at several different addresses, then use

the Display option to verify that the

data has been entered correctly. And be

sure to test the Save and Load options

several times to ensure that you can

recall your work from disk or tape.

Don't let a simple typing error in the

new MLX cost you several nights of

hard work.

In the Apple version, line 100 traps

all errors to line 610. If MLX is typed in

correctly, then only disk errors should

normally be encountered. A disk error
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screen with the one printed in the list
ing. then move the cursor to the mis
take and type the correct key. The 
cursor left and right keys provide the 
normal cursor controls. (The INST / 
DEL key now works as an alternative 
cursor-left key.) You cannot move left 
beyond the first character in the line. If 
you try to move beyond the rightmost 
character, you'll reenter the line. Dur
ing editing, RETURN is active; pressing 
it tells MLX to recheck the line. You can 
press the CLR/HOME key to clear the 
entire line if you want to start from 
scratch, or if you want to get to a line 
number prompt to use RETURN to get 
back to the menu. 

Apple MLX also includes some 
editing features. The lell- and right
arrow keys allow you to back up and go 
forward on the line you're entering so 
that you can retype data. Pressing the 
CONTROL (CTRL) and D keys at the 
same time (delete) removes the charac
ter under the cursor, shortening the line 
by one character. Pressing CONTROL-I 
(insert) puts a space under the cursor 
and shifts the rest of the line to the 
right, making the line one character 
longer. If the cursor is at the right end of 
the line, neither CONTROL-D nor 
CONTROL-I has any effect. To leave 
Enter mode, press the RETURN key 
when MLX prompts you with a new 
line address. 

DIsplay Data 
The second menu choice, DISPLAY 
DATA, examines memory and shows 
the contents in the same format as the 
program listing (including the check
sum). When you press D, MLX asks you 
for a starting addre~s. Be sure that the 
starting address you give corresponds 
to a line number in the listing. Other
wise, the checksum display will be 
meaningless. MLX displays program 
lines until it reaches the end of the 
program, at which point the menu is 
redisplayed. With Apple MLX, you can 
stop the display and return to the menu 
by pressing any key. The 64 version 
allows you to stop the display and get 
back to the menu by pressing RETURN, 
or to pause the display by pressing the 
space bar (press space again to restart 
the display). 

Other Menu OptIons 
Two more menu selections let you save 
programs and load them back into the 
computer. These are SAVE FILE (SAVE 
DATA in the 64 version) and LOAD 
FILE; their operation is quite straight
forward. When you press S or L, MLX 
asks you for the filename. The 64 ver
sion will follow this by asking you to 
press either D or T to select disk or tape. 

Those using the 64 version will 
notice the disk drive starting and stop-

ping several times during a load or 
save. Don't panic; this is normal behav
ior. MLX opens and reads from or 
writes to the file instead of using the 
usual LOAD and SAVE commands. 
Disk users should also note that the 
drive preflX 0: is automatically added to 
the filename (line 750), so this should 
not be included when entering the 
name. (This also precludes the use of @ 
for Save-with-Replace, so remember to 
give each version you save a different 
name.) 

Remember that MLX saves the en
tire workspace area from the starting 
address to the ending address, so the 
save or load may take longer than you 
might expect if you've entered only a 
small amount of data from a long list
ing. When saving a partially completed 
listing. make sure to note the address 
where you stopped typing so you'll 
know where to resume entry when you 
reload. 

MLX reports any errors detected 
during the save or load. For the 64 
version, the standard disk or tape error 
messages will be displayed. (Tape users 
should bear in mind that the Commo
dore 64 is never able to detect errors 
when saving to tape.) The 64 version 
also has three special load error mes
sages: INCORRECT STARTING AD
DRESS, which means the file you're 
trying to load does not have the starting 
address you specified when you ran 
MLX; LOAD ENDED AT address, 
which means the file you're trying to 
load ends before the ending address 
you specified when you started MLX; 
and TRUNCATED AT ENDING AD
DRESS, which means the file you're 
trying to load extends !:>eyond the end
ing address you specified when you 
started MLX. If you see one of these 
messages and feel certain that you've 
loaded the right file, exit and rerun 
MLX, being careful to enter the correct 
starting and ending addresses. 

The Apple version simply displays 
the message DISK ERROR if a problem 
is detected during a Save or Load. [f 
you're not sure why a disk error has 
occurred, check the drive. Make sure 
there's a formatted disk in the drive and 
that it was formatted by the same oper
ating system you're using for MLX 
(ProDOS or DOS 3.3). If you're trying 
to save a file and see an error message, 
the disk might be full. Either save the 
file on another disk or quit MLX (by 
pressing the Q key), delete an old file or 
two, then run MLX again. Your typing 
should still be safe in memory. If the 
error message appears during a Load, 
you may have specified a filename that 
doesn't exist on the disk. 

The Quit menu option has the ob
vious effect-it stops MLX and enters 

BASIC. In the 64 version the RUN/ 
STOP key is disabled, so the Q option 
lets you exit the program without turn
ing off the computer. (Of course, RUN/ 
STOP-RESTORE for the 64 or CON
TROL-RESET for the Apple also gets 
you out.) The 64 version will ask for 
verification; press Y to "exit to BASIC, or 
any other key to return to the menu. 
After quitting, you can type RUN again 
and reenter MLX without losing your 
data, as long as you don't use the clear 
workspace option in 64 MLX. 

The FInIshed Product 
When you've fmished typing all the 
data for an ML program and saved your 
work, you're ready to see the results. 
The instructions for loading and using 
the fmished product vary from program 
to program. Some Commodore 64 ML 
programs are designed to be loaded and 
run like BASIC programs, so all you 
need to type is LOAD "filename",8 for 
disk or LOAD "file/lame" for tape, and 
then RUN. (Such programs usually 
have 0801 as their MLX starting ad
dress.) Others must be reloaded to spe
cific addresses with a command such as 
LOAD "filename" ,8,1 for disk or LOAD 
"filellame", ! ,! for tape, then started 
with a SYS to a particular memory ad
dress. (On the Commodore 64, the 
most common starting address for such 
programs is 49152, which corresponds 
to MLX address COOO.) in either case, 
you should always refer to the article 
which accompanies the ML listing for 
informa tion on loading and running the 
program. For the Apple, you need to 
BRUN the program, or you may 
BLOAD and start the program with a 
CALL. Again, refer to the article accom
panying the machine language pro
gram for instructions. 

An Ounce Of PreventIon 
By the time you finish typing in the data 
for a long ML program, you 'll have 
several hours invested in the project. 
Don't take chances-use our "Auto
matic Proofreader" to type the new 
MLX, and then test your copy thorough
ly before first using it to enter any sig
nificant amount of data. Make sure all 
the menu options work as they should. 
Enter fragments of the program starting 
at several different addresses, then use 
the Display option to verify that the 
data has been entered correctly. And be 
sure to test the Save and Load options 
several times to ensure that you can 
recall your work from disk or tape. 
Don't let a simple typing error in the 
new MLX cost you several nights of 
hard work. 

In the Apple version, line! 00 traps 
all errors to line 6! O. If MLX is typed in 
correctly, then only disk errors should 
normally be encountered. A disk error 
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message when you're not trying to ac

cess the drive—for example, when you

first start entering data—indicates a

typing error in the MLX program itself.

If this occurs, hit CONTROL-RESET to

break out of MLX and carefully com

pare your entry against the printed

listing.

Fof Instructions on entering these listings,

please refer to "COMPUTERS Guide to Typing

in Programs" In this Issue of COMPUTE!.

Program 1: MLX For

Commodore 64

Version by Ottis Cowper, Technical

Editor

100 POKE 56,50:CLRjDIM IH$,I,J

,A,B,A$,B$,A(7),N$ :rem 34

110 C4=48:C6=16:C7=7:Z2=2:Z4=2

54:Z5=255:Z6=256:Z7=127

:rem 238

120 FA=PEEK(45)+Z6*PEEK(46}:BS

=PEEK{55)+Z6*P£EK(56):H$="

0123456789ABCDEF" :rem 118

130 R?=CHR$ ( L3 );L?="{LEFT} " :S?
= " ■I:D$=CHR$(20):Z5=CHR$(0

):T$="{13 RIGHT}" :rem 173

140 SD=54272:FOR I=SD TO SD+23

iPOKE 1,0:NEXT:POKE SD+24,

15:POKE 788,52 :rem 194

150 PRINT"lCLRj"CHRS(142)CHR?(

8):POKE 53280,15:POKE 5328

1, 15 :rem 104

160 PRINT T?" {RED}{RVS}

{2 SPACES}fc8 @1(2 SPACES}"
SPC(28)"{2 SPACES]{OFF}

[BLU) MLX II {RED}{RVS}
{2 SPACES]"SPC(28)"

{12 SPACES}{BLUj" :rem 121

170 PRINT"[3 DOWN}{3 SPACESjCO
MPUTEI'S MACHINE LANGUAGE

{SPACE}EDITOR{3 DOWN}"

: rern 135

180 PRINT"{BLKjSTARTING ADDRES

S£42";:GOSUB300:SA=AD:GOSU

B1040:IF F THEN180:rem 113

190 PRINT"{BLK]{2 SPACESjENDIN

G ADDRESSEE"; :GOSUB300:EA
=AD:GOSUB1030:IF F THEN190

: rein 173

200 INPUT"[3 DOWN}[BLKjCLEAR W

ORKSPACE [Y/N]B43";A$:IF L

EFT$(A$,1)<>"Y"THEN220

:rem 9

210 PRINT"[2 DOWN)(BLU}WORKING

...";:FORI=BS TO BS+EA-SA+

7:POKE I,0:NEXT:PRINT"DONE

:rem 139

220 PRINTTAB(10}"{2 DOWN)EbLK}

{RVS} MLX COMMAND MENU

{DOWN}E43":PRINT TS"{RVS}E
{OFFjNTER DATA" jrera 62

230 PRINT T5"{RVS}D{OFF}ISPLAY

DATA":PRINT T$"{RVS}L

{OFFjOAD DATA" irem 19
240 PRINT T$"{RVS}S[OFF}AVE FI

LE":PRINT T$"{RVS3q{0FF}UI

T{2 DOWNHbLK}" :rem 238

250 GET A$:IF A$=N$ THEN250

:rem 127

260 A=0:FOR 1=1 TO 5:IF A$=MID

$("EDLSQ",I,1)THEN A=»IiI»5

:rem 42

270 NEXT:ON A GOTO420,610,690,

700,280:GOSUB1060:GOTO250

:rem 97

280 PRINT"{RVS] QUIT ":INPUT"

{DOWNJE43ARE YOU SURE [Y/N

]";A$:IF LEFT?{A$,1)<>"Y"T

HEN220 :rem 189

290 POKE SD+24,0:END :rem 95

300 IN$=N5:AD=0:INPUTINS:IFLEN

(IN?)<>4THENRETURN :rem 31

310 B$=IN5:GOSUB320:AD=A:B$=MI

D?(IN$,3):GOSUB320:AD=AD* 2

56+A:RETURN :rem 225

320 A=0:FOR J=l TO 2:A$=MID${B

5,J,1):B=ASC(A$)-C4+(A$ >"@

")*C7:A=A*C6+B :rera 143

330 IF B<0 OR B>15 THEN AD=0:A

=-l:J=2 :rem 132

340 NEXT:RETURN :rem 240

350 B=INT(A/C6);PRINT MID?(H$,

B+l,1);:B=A-B*C6:PRINT MID

$(H$,B+1,1);:RETURN:rem 42

360 A=INT(AD/Z6):GOSUB350:A=AD

-A*Z6:GOSUB350;PRINT":"j

:rem 32

370 CK=INT{AD/Z6):CK=AD-Z4*CK+

Z5*(CK>Z7):GOTO390:rem 131

380 CK=CK*Z2+Z5*(CK>Z7)+A

:rem 168

390 CK=CK+Z5*{CK>Z5):RETURN

:rem 159

400 PRINT"{DOWN]STARTING ATg4^

";:GOSUB300:IF IN$<>N$ THE

N GOSUB1030:IF F THEN400

:rem 75

410 RETURN :rem 117

420 PRINT"{RVS} ENTER DATA ":G

OSUB400JIF IN$=N$ THEN220

:rem 35

430 OPEN3,3:PRINT :rern 34

440 POKE198,0:GOSUB360:IF F TH

EN PRINT IN$:PRINT"{UP}

{5 RIGHT}"; :rem 6

450 FOR 1=0 TO 24 STEP 3:B$=S$

:FOR J=l TO 2:IF F THEN B?

=MID$(IN?,I+J,1) :rem 226

460 PRIKT"{RVS} "B5L$; :IF K24T

HEN PRINT"{OFF}"r :rem 15

470 GET A$:IF A$=N$ THEN470

:rem 135

480 IF(A$>"/"ANDA$<":")OR{A$>"

(3"ANDA$<"G")THEN540

:rem 100

490 IF A$=R$ AND((I=0)AND(J=1)

OR F)THEN PRINT B?;:J=2:NE

XTiI=24:GOTO550 :rern 46

500 IF A?=H[HOME}" THEN PRINT
{SPACE}B$:J=2:NEXT:1=24:NE

XT:F=0:GOTO440 :rem 66

510 IF(A$="{RIGHT}")ANDF THENP
RINT B$L?;:GOTO540:rem 107

520 IF A?<>L? AND A$<>D$ OR((I
=0)AND(J=3. ))THEN GOSUB1060

:GOTO470 :rem 232

530 A$=L$+S?+L$:PRINT B?L?;:J=

2-J:IF J THEN PRINT L$;:I=

1-3 :rern 12

540 PRINT A$;:NEXT JtPRINT S$;

:rem 2

550 NEXT I:PRINT:PRINT"[UP}
[5 RIGHT}";:INPUT#3, IN$:IF

IN5=N? THEN CLOSE3:GOTO22

0 :rem 106

560 FOR 1=1 TO 25 STEP3:B$=MID

$(IN$,I):GOSUB320:IF I<25

{SPACEjTHEN GOSUB380;A(l/3
)=A irem 81

570 NEXT:IF A<>CK THEN GOSUB10

60:PRINT"{BLK}{RVS} ERROR:

REENTER LINE g43":F=l:GOT

0440 :rem 161

580 GOSUB1080jB=BS+AD-SA:FOR I

=0 TO 7:POKE B+I,A(I):NEXT

:rem 245

590 AD=AD+8:IF AD>EA THEN CLOS

E3iPRINT"{DOWN]{BLU]** END

OF ENTRY **[BLK}{2 DOWN}"
:GOTO700 srera 207

600 F=0:GOTO440 :rem 84

610 PRINT"{CLR]{DOWN][RVS} DIS

PLAY DATA ":GOSUB400:IF IN

?=N5 THEN220 irera 146

620 PRINT"{DOWN}{BLUjPRESS:

{RVS}SPACE{OFF} TO PAUSE,

{SPACE]{RVS}RETURN[OFF} TO

BREAKE43{DOWN}" :rem 241

630 GOSUB360:B=BS+AD-SA:FORI=B

TO B+7:A=PEEK(I):GOSUB350:

GOSUB380:PRINT S$; :rem 56

640 NEXT:PRINT"{RVS}";:A=CK:G0

SUB350;PRINT :rem 144

650 f=1:ad=ad+8:if ad>ea thenp

rint"{down]Eblu}** end of

{SPACEjDATA **":GOTO220
:rem 170

660 GET A$:IF A$=R$ THEN GOSUB

1080:GOTO220 :rem 65

670 IF A$=S$ THEN F=F+1:GOSUB1

080 irem 28

680 ONFGOTO630,660,630:rem 224

690 PRINT"{DOWN]iRVS} LOAD DAT

A ":OP=1:GOTO710 jrem 31

700 PRINT"{DOWN}{RVS] SAVE FIL

E ":OP=0 :rem 32

710 IN$=N$:INPUT"{DOWN]FILENAM

EB4^";IN$:IF IN?=N? THEN22

0 :rem 229

720 F=0:PRINT"{DOWN}{BLK}ERVS}

t{off}ape or {rvs]d(off]is

K: B43 " r irem 66
730 GET A$:IF A?="T"THEN PRINT

"T{DOWN}":GOTO880 irem 90

740 IF A$<>"D"THEN730 :rem 90

750 PRINT"D{DOWN]":OPEN15,8,15

,"10:":B=EA-SA:IN$="0:"+IN

$:IF OP THEN810 :rem 163

760 OPEN 1,8,8,IN$+",P,W":GOSU

B860:IF A THEN220 :rem 66

770 AH=INT(SA/256):AL=SA-(AH*2

56 ):PRINT#1,CHR?(AL):CHR?(

AH); :rem 221

780 FOR 1=0 TO B:PRINT|1,CHR?(

PEEK(BS+I));:IF ST THEN800

:rem 171

790 NEXT:CLOSE1:CLOSE15:GOTO94

0 :rem 230

800 GOSUB1060:PRINT"{DOWN}

{BLKjERROR DURING SAVE:&43

":GOSUB860:GOTO220 trem 61

810 OPEN 1,8,8,IN$+",P,R":GOSU

B860:IF A THEN220 :rem 57

820 GET#1,A$,B$:AD=ASC(A$+Z$)+

256*ASC(B$+Z$):IF AD<>SA T

HEN F=1:GOTO850 :rem 155

830 FOR 1=0 TO B:GET#1,A$:POKE

BS+I,ASC(A$+Z$):IF ST AND

{K>B)THEN F=2:AD=I:I=B

:rem 180

840 NEXT:IF ST<>64 THEN F=3

:rern 20

850 CLOSE1:CLOSE15:ON ABS(F>0)

+1 GOTO960.970 :rem 12

860 INPUT#15,A,A$;IF A THEN CL

OSE1:CLOSE15;GOSUB1060:PRI

NT"{RVS}ERROR: "A$:rem 114

870 RETURN -.rem 127

880 POKE183,PEEK(FA+2):POKE]87

,PEEK(FA+3):POKE188,PEEK(F

A+4):IFOP=0THEN920:rem 178
890 SYS 63466:IF(PEEK(783}ANDV

)THEK GOSUB1060:PRINT"
{DOWN}{RVS} FILE NOT FOUND
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message when you're not trying to ac
cess the drive-for example, when you 
first start entering data-indicates a 
typing error in the MLX program itself. 
[f this occurs, hit CONTROL-RESET to 
break out of MLX and carefully com
pare your entry against the printed 
listing. 

FOf instructions on entering these listings. 
please refer to "COMPUTEt's Guide to Typing 
In Programs" In this Issue of COMPUTEI. 

Program I: MLX For 
Commodore 64 
Versioll by Ottis Cowper, Technical 
Editor 
100 POKE 56,50:CLR:DIM IN$,I , J 

, A, B, A$ , B$ , A(7) , N$ : rem 34 
110 C4~48:C6=16:C7=7:Z2=2:Z4=2 

54:Z5~ 255:Z6=2 56 :Z7=127 
:rem 238 

120 FA=PEEK(45)+Z6*PEEK(46):BS 
=PEEK(55)+Z6*PEEK(56),H$=" 
0123456789AJ3.CDEF" :rem U8 

130 R$=CHR$(LJ},L$="{LEFT}",S$ 
=" ", D$=CHR$ (20) , Z$=CHR$ (0 
},T$="{13 RIGHT)" ,rem 173 

140 SD=54272 : FOR I=SO TO SD+23 
: POKE 1,0:NEXT:POKE SD+24 , 
15:POKE 788,52 :rem 194 

150 PRI NT " [ CLR} "CIIR$(142 }CHR$( 
8) : POKE 53280,15:POKE 5328 
1 ,15 :rem 104 

160 PRINT T$" {REO J{ RVS} 
{2 SPACES188 @j{2 SPACES}" 
SPC (28)" {2 SPACES J{OFF} 
{BLU} MLX II {REDJ{RVS} 
(2SPACES}"SPC(28)" 
{J2 SPACES}{BLU}" ,rem 121 

170 PRINT "{ 3 OOWNJ{3 SPACES}CO 
t"lPUTE 1 ' 5 MACHINE LANGUAGE 
{S PACE }EDITOR{300WN} " 

:re m 135 
180 PRINT" (BLK)STARTING ADORES 

S~4!"; : GOSUB300 :SA=AD : GOSU 
B1040 : IF F THEN180:rem 113 

190 PRINT" {BLK} {2 SPACES} ENDIN 
G ADDRESS~4!"; : GOSUB300:EA 
=AD : GOSUB1030 : IF F THEN190 

:rem 173 
200 INPUT" {3 OOWN } {BLK} CLEAR W 

ORKSPACE [Y/NH4~ "; A$ " F L 
EFT$ (A$ , 1 ) <> "y" THEN220i 

: rem 9 
210 PRINT"{2 OOWNJ{BLU}WORKING 

... "; : FORI~BS TO BS+EA-SA+ 
7:POKE I ,0:NEXT:PRINT"OONE 
I I : rem 1 39 

220 PRINTTAB (10) " {2 OOWN} {BLK} 
(RVS} MLX COMMAND MENU 
{OOWNI84j",PRINT T$"{RVS}E 
{OFF }NTER DATA" :rem 62 

2 30 PRINT T$ "{ RVsID{OFF'I ISPLAY 
DATA", PRINT T$ " {RVS}L 

(OFF }OAD DATA" :rem 19 
240 PRINT T$"{RVsls{ OFF}AVE FI 

LE ", PRINT T$"{RVS}Q{OFF}UI 
T{200WNJ{BLK)" ,rem 238 

250 GET A$ ,'F A$=N$ THEN250 
:rem 127 

260 A=0 : FOR 1=1 TO 5 :IF A$=MID 
${"EDLSQ" , I,l)THEN A=I : I=5 

:rem 42 
270 NEXT:ON A GOT0420,610 , 690 , 
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700 . 280 : GOSUB1060:GOT0250 
: rem 97 

280 PRINT "[RVS} QUIT ",INPUT " 
l DOWN}!4~ARE YOU SURE [yi N 
J";A$:IF LEFT$(A$,l)<>"y"T 
HEN220 :rem 189 

290 POKE SD+24 ,0: END :rem 95 
300 IN$:N$ :AD=0: INPUTIN$:IFLEN 

{IN$)<>4THENRETURN :rem 31 
310 B$-IN$,GOSUB320 ' AD=A ' B$~MI 

D$(IN$ ,3), GOSUB320 , AD=AD*2 
56+A:RETURN : rem 225 

320 A=0 , FOR J=l TO 2 , A$=MID$(B 
$, J , I}, B=ASC (A$ }-C4+(l\$ > " @ 
")*C7 :A=A*C6+8 :rem 143 

330 IF B<0 OR B>15 THEN AD=0 :A 
=-1 :J=2 : rem ~32 

340 ~EXT : RETURN :rem 240 
350 B=INT(A/C6 ), PRINT MID$("$, 

B+l ,1); : B=A- B*C6 : PRINT MID 
$(H$ , O+1 ,1);:RETURN : rem 42 

360 A=INT{AO/Z6) :GOSUB350 : A:AD 
- A*Z6 :GOSUB350:PRINT" :": 

: rem 32 
370 CK=INT{AD/Z6 ) :"CK=AD-Z4*CK+ 

Z5*(CK>Z7) :GOT0390 : rem 131 
380 CK=CK*Z2 +Z 5*(CK>Z7)+A 

:rem 168 
390 CK=CK+Z5*( CK>Z5 ): RETURN 

: rem 1 59 
400 PRINT " {OOWN} STARTING An4~ 

M; : GOSUB30i0 : IF IN$(>N$ THE 
N GOSUB1030 : IF F THEN400 

: rem 75 
410 RETURN :rem 117 
420 PRINT" {RVS} ENTER DATA" ,G 

OSUB400 : IF IN$~N$ THEN220 
:rem 85 

430 OPEN3 , 3:PRINT : rem 34 
440 POKE198 , 0 :GOSUB360 : IF F TH 

EN PRINT IN$ , PRINT " {UP} 
(5 RIGHT }"; ,rem 6 

450 FOR 1=0 TO 24 STEP 3 , B$=S$ 
:FOR J=1 TO 2:IF F THEN B$ 
=MID$(IN$ , I +J,1) :rem 226 

460 PR'NT"{RVS}"B$L$ ; , 'F I<24T 
HEN PRINT"{OFF} "; :rem 15 

470 GET A$ : 1F A$=N$ THEN470 
:rem 135 

480IF(A$>" / "ANDA$<", " }OR(A$> " 
@I ANDA$( IG"}THEN540 

: rem 100 
490 IF A$=R$ AND«I=0}AND(J=I} 

OR F}THEN PRINT B$;:J=2 : NE 
XT:I=24:GOT0550 :rem 46 

500 IF A$=" {HOME }" THEN PRINT 
{SPACE}B$,J=2,NEXT:I=24,NE 
XT : F=0i:GOT0440i :rem 66 

510 IF ( A$= " {RIGHT}" }ANDF THENP 
RINT 8$L$;:GOT0540 : rem 107 

520 IF A$<>L$ AND A$<>D$ OR «(I 
=0 )AND{J=l. )}THEN GOSUB1060 
: G0T0470 : rem 232 

530 A$=L$+S$+L$,PRINT B$L$ ;, J= 
2- J :IF J THEN PRINT L$; :I= 
1- 3 : rem 12 

540 PRINT A$; : NEXT J:PRINT S$; 
:rem 2 

550 NEXT I,PRINT , PRINT" {UP} 
{5 R'GHT} ";, 'NPUTI3, I N$ , 'F 

IN$=N$ THEN CLOSE3 :GOT022 
o : rem 1 06 

560 FOR 1=1 TO 25 STEP3:B$=MID 
$(IN$ ,I } , GOSUB320 , IF 1<25 
{SPACE}THEN GOSUB380 , A(I / 3 
)=A :rem 81 

570 NEXT:IF A<>CK THEN GOSUBI0i 
60 ,PRINT "{BLK} {RVS} ERROR , 

REENTER LINE !4j" ,F=1 ,GOT 
044121 :re m 161 

580 GOSUB1080 :B=BS+AD- SA : FOR I 
=0 TO 7:POKE B+I,A (I ):NEXT 

: rem 245 
590 ADcAD+8 :IF AD>EA THEN CLOS 

E3: PRINT" {DOWN} {BLU}** END 
OF ENTRY **{BLK}{2 DOWN}" 

: GOT0700 : rem 207 
600 F=0i:GOT0440 : rem 84 
610 PRINT "{CLR} [ OOWN} {RVS } DIS 

PLAY DATA ": GOSUB400i: IF IN 
$=N$ THEN220i : rem 146 

620 PRINT" (OOWN}{BLU} PRESS: 
{RVS }SPACE {OFF} TO PAUSE , 
{SPACE} {RVS }RETURN[OFF } TO 
BREAK~4HooWN)" :rem 241 

630 GOSUB360i:B=8S+AD-SA:FORI=B 
TO B+7:A=PEEK(I):GOSUB350: 
GOSUB380 :PRINT S$; :rem 56 

640 NEXT : PRINT II {RVS) " ; : A=CK: GO 
SUB350:PRINT :rem 144 

650 F~~ : AO=AD+8 :I F AD>EA THENP 
RINT"(DOWN) (SLU)** END OF 
(SPACE}DATA **" :GOT0220 

: rem 170 
660 GET A$ : IF A$=R$ THEN GOSUB 

1080:GOT0220 :rem 65 
670 IF A$=S$ THEN F=F+l :GOSUBl 

080 :rem 28 
680 ONFGOT063 0,660,630:rem 224 
690 PRINT"{OOWNIlRVSJ LOAD OAT 

A ": OP= 1:GOT0710 :rem 31 
700 PRINT" {OOWN}{RVS} SAVE F IL 

E ":OP=0i :rem 32 
710 IN$=N$ , INPUT"{OOWN}FILENAM 

E!4~";'N$"F IN$=N$ THEN22 
o :rem 229 

720 F=0 ,PRINT"{OOWN}{BLK}{RVsl 
T{OFF}APE OR {RVS}D{OFF}IS 
K: !4~"; : rem 66 

730 GET M ,IF M ="T"THEN PRINT 
"T{OOWN}":GOTOB80 :rem 90 

740 IF A$<>"D"THEN730 :rem 90 
750 PRINT"D{OOWN }" ,OPEN15 , 8 , 15 

, "1121:": B::EA- SA: IN$="0i: "+IN 
$ : IF OP THENB10 :rem 163 

760 OPEN 1,8,8,IN$+" , P,W" : GOSU 
B860 :1F A THEN220 :rem 66 

770 AH=INT(SA/256 },AL=SA-(AH* 2 
56) , PRINTll , CHR$ ( AL };CHR$( 
AH)j : rem 221 

780 FOR 1=0 TO 8 : PRINT.l , CHR${ 
PEEK(BS+I»; : IF ST THEN800i 

:rem 171 
790 NEXT : CLOSE 1: CLOSE15:GOT094 

o : rem 230 
800 GOSUBI060 : PRINT" { OOWN } 

{BLK}ERROR DURING SAVE ,!4! 
": GOSUB860 : GOT02 20i :rem 61 

8 10 OPEN 1,8,8 , IN$+",P , R" : GOSU 
B860 : 1F A THEN2 20 :rem 57 

820 G£Tl l, A$ ,B$,AD=ASC(A$+Z$} + 
256*ASC(B$+Z$):IF AD(> SA T 
HEN F:::1 :GOT0850 :rem 155 

830 FOR 1=0 TO B: GETll . A$:POKE 
BS+I,ASC(A$+Z$) :IF ST AND 

(I(>B)THEN F=2:AD=I : I=B 
:rem 180 

840 NEXT : IF ST<>64 THEN F=3 
:rem 20 

850 CLOSE1,CLOSE15 , ON ABS(F>0 ) 
+J GOT0960 , 970i :rem 12 

860 INPUTI 1 5 . A, A$ : IF A THEN CL 
OSEl : CLOSE 1 5 : GOSUB1060 :PRI 
NT" {RVS)ERROR: "A $ :rem 114 

870 RETURN : rem 127 
880 POKE183 , PEEK(FA+2}:POKE187 

, PEEK(FA+3},POKEI88 , PEEK(F 
A+4}:IFOP=0THEN920:rem 178 

890 SYS 63466,'F(PEEK{783 )ANDJ. 
)THEN GOSUB1060:PRINT" 
{OOWN}{RVS} FILE NOT FOUND 



":GOTO690 irem 34

900 AD=PEEK(829)+256*PEEK(830)

:IF ADOSA THEN F=1:GOTO97

0 :rem 201

910 A=PEEK(83D+256*PEEK(832)-

1»F-F-2*(A<EA)-3*{A>EA):AD

=A-AD:GOTO930 :rem 75

920 A=SA:B=EA+1:GOSUB1010:POKE

780,3:SYS 63338 :rem 107

930 Ai=BS:B=BS + (EA-SA) + l:GOSUBl

0L0sON OP GOTO950:SYS 6359

1 :rem 3 8

940 GOSUB.1080:PRINT"{BLU]** SA

VE COMPLETED **":GOTO220

:rem 139

950 POKEJ_47,0:SYS 63562: IF ST<

>64 THEN970 irem 39

960 GOSUB1080:PRINT"[BLU]** LO

AD COMPLETED **":GOTO220

:rem 126

970 GOSUB1B60: PRINT" {BLKHRVS}

ERROR DURING LOAD:[DOWN}

i<43":ON F GOSUB980.990, 100

0:GOTO220 :rem 233

980 PRINT"INCORRECT STARTING A

DDRESS (";JGOSUB360:PRINT"

)":RETURN :rem 145

990 PRINT"LOAD ENDED AT "r:AD=

S'A+AD:GOSUB360:PRINT D$ : RE

TURN :rem 159

L000 PRINT"TRUNCATED AT ENDING

ADDRESS":RETURN :rem 166

1010 AH=INT(A/256):AL=A-(AH*25
6):POKE193,AL:POKE194,AH

:rera 9 5

L020 AH=INT(B/256):AL=B-(AH*25

6):POKE174,AL:POKE175.AH:

RETURN :rem 122

1030 IF AD<SA OR AD>EA THEN105

0 :rem 135

1040 IF{AD>511 AND AD<40960)OR

(AD>49151 AND AD<53248)TH

EN GOSUB1080:F=0:RETURN

:rem 104

1050 GOSUB1060:PRINT"[RVS] INV

ALID ADDRESS {DOWN}[BLK}"

:F=1:RETURN :rem 2 24

1060 POKE SD+5,31:POKE SD+6,20

8:POKE SD,240:POKE SD+1,4

:POKE SD+4,33 :rem 19

1070 FOR S=L TO 100:NEXT:GOTO1

090 :rem 90

1080 POKE SD+5,8:POKE SD+6,240

:POKE SD,0:POKE SD+1,90:P

OKE SD+4,17 :rem 182

L090 FOR S=l TO 100:NEXT:POKE

lSPACE}SD+4,0:POKE SD,0iP

OKE SD+1,0:RETURN :rem 8

Program 2: MLX For Apple

Version by Tim Victor, Editorial

Programmer

100 N = 9: HOME : NORMAL j PRIN

T "APPLE MLX": POKE 34,2: 0

NERR GOTO 610

110 VTAB 1: HTAB 20: PRINT "STA

RT ADDRESS1';: GOSUB 530: IF

A =■ 0 THEN PRINT CHR* (7

): GOTO 110

120 S = A

130 VTAB 2: HTAB 20: PRINT "END

ADDRESS ";: GOSUB 530: IF

S> =AORA«0 THEN PR

INT CHR» (7): GOTO 130

140 E = A

150 PRINT J PRINT "CHOOSE:<E)NT

ER DATA";: HTAB 22i PRINT "

(D)ISPLAY DATA"! HTAB 8: PR

INT "(DOAD FILE <S)AVE FI

160

170

1B0

190

200

210

220

230

240

250

260

270

2B0

290

300

310

320

330

340

350

360

370

380

390

400

410

420

430

440

450

460

470

480

490

500

LE (Q)UIT": PRINT

GET A*: FDR I = 1 TO 5: IF

AS < > MID* (■■EDLSQ'M.l) T

HEN NEXT : GOTO 160

ON I GOTO 270,220,130,200:

POKE 34,0: END

INPUT "FILENAME: ";A*s IF A
* < > ■'" THEN PRINT CHR*

(4)j"BLOAD";A*;",A";S

GOTO 150

INPUT "FILENAME: ";A*: IF A

* < > ■■■' THEN PRINT CHRS

(4);"BSAVE";Atj"»«";S;",L"

IE - B

GOTO 150

GOSUB 590: IF B = 0 THEN 15

0

FOR B = B TO E STEP 8:L = 4

:A ■ B: GOSUB 580: PRINT A*

;": -|»L = 2

FOR F = 0 TO 7:V(F + 1) = P

NEXT : GOSUB 5EEK (B + F>i

60:V(9> - C

FOR F = 1 TO N:A - VCF): GO

SUB 580: PRINT A*11 "J! NEXT

: PRINT i IF PEEK (49152)

< 128 THEN NEXT

POKE 49169,0: GOTO 150

GOSUB 590: IF B = 0 THEN 15

0

FOR B = B TO E STEP 8

HTAB 1:A = B:L = 4: GOSUB 5

80! PRINT A*;"! ";: CALL 64

668:A* = ""IP = 0: GOSUB 33

0: IF L = 0 THEN 150

GOSUB 470: IF F < > N THEN

PRINT CHR* (7)J: GOTO 290

IF N ■= 9 THEN GOSUB 560: IF

C < > V(9) THEN PRINT CHR*

<7);: BOTO 290

FOR F - 1 TO 8: PDKE B + F

- 1,V<F>: NEXT : PRINT : NE

XT : GOTO 150

IF LEN (A*) - 33 THEN A* «

O*iP - Oi PRINT CHR* (7);

L = LEN (A*):O* - A*:O - Pi

L« - ""! IF P > 0 THEN L* -

LEFT* (A*,P)

R* =. "": IF P < L - 1 THEN

R* - RIGHT* (A*,L - P - 1)

HTAB 7: PRINT L*;: FLASH :

IF P < L THEN PRINT MID* (A

*,P + 1,1);: NORMAL : PRINT

R*;

PRINT " "j: NORMAL

K = PEEK (49152)1 IF K < 12

B THEN 380

POKE 49168,0:K - K - 12B

IF K - 13 THEN HTAB 7: PRIN

T A*;" "|I RETURN

IF K - 32 OR K > 47 AND K <

5B OR K > 64 AND K < 71 TH

EN A* = L* + CHR* (K) + R*:

P » P + 1

IF K - 4 THEN A* » L* + R*

IF K = 9 THEN A* = L* + " "

+ MID* (A*,P + 1,1) + R*

IF K = 8 THEN P - P - (P >

0)

IF K = 21 THEN P « P + (P <

L>

GOTO 330

F - 1:D - 0: FOR P = 1 TO L

EN (A*):C* - MID* (A*,P,1):

IF F > N AND C* < > " '■ TH

EN RETURN

IF C* < > " " THEN GOSUB 5

20:V(F> = J + 16 * (D = 1>

* V(F) :D - D + 1

IF D > 0 AND C* - " " OR D

- 2 THEN D ■ 0iF - F + 1

NEXT

- 1

i IF D 0 THEN F

510 RETURN

520 J - ASC (C*):J = J - 4S - 7

* (J > 64): RETURN

530 A - 0: INPUT A*:A* = LEFT*

(A*,4): IF LEN (A*) - 0 THE

N RETURN

540 FOR P - 1 TO LEN (A*):C* -

MID* (A*,P,1): IF C* < "0"

OR C* > "9" AND C* < "A" OR

C* > "Z" THEN A = 0: RETUR

N

550 GOSUB 520:A = A * 16 + J: N

EXT : RETURN

560 C = INT <B / 256)sC - B - 2

54 * C - 255 « (C > 127)IC

- C - 255 t (C > 255)

570 FOR F ■ 1 TO BiC - C I 2 -

255 * (C > 127) + V(F)lC -

C - 255 * (C > 255): NEXT i

RETURN

580 I - FRE (0):A» - ""! FOR I

» 1 TO LiT - INT <A / 16)1

A* - MID* <"01234567B9ABCD

EF",A - 16 * T + lfl) + A»l

A ■= T: NEXT : RETURN

590 PRINT "FROM ADDRESS "|I BOS

UB 530: IF S > A OR E < A Q

R A « 0 THEN B - 0i RETURN

600 B - S + B * INT ((A - S) /

8)l RETURN

610 PRINT "DISK ERROR": GOTO 15

0

DIGITAL SOUND SAMPLING
NOW FOR YOUR COMMODORE 64/1 28

COMPLETE

SAMPLER 64
SYSTEM

ONLY

$89.95

READY TO USE

INCLUDES

MICROPHONE

Record any sound into memory and replay tt

instantly over several octaves, ascending or

descending scale, echo, reverb, endless looping,

etc Many professional and instructional uses

and fun for (lobbyists

• Sample editing capabilities

• Full 8 bit ADC and DAC conversion

• Powerful sequencer with real time input

• Live effects menu with real time echo, reverb,

digital delay, etc

• Line and Mic input, line output and feedback

control

DIGITAL DRUM BONUS!

Get the COM-DRUM Digital Drum Software for

only S14 95 (Reg S29.95] when purchased with

the Sampler 64

• Turns Sampler 64 into a digital drum machine

• Real time and step sequencer

• Polyphonic sound

Includes Digitally Recorded Drumkit Samples

and pre-programmed rhythms to gel you

started

'send check or money order today to
micro arts products

P 0 Box 2522. Dept CG

Philadelphia. PA 19147

(215)336-1199

Include S3 50 shipping and handling PA residents
3<*d 6% sales tai Visa and Master CarO Accepied
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": GOT0690 : rem 34 

900 AD=PEEK(829)+256*PEEK(830) 
:IF AD<>SA THEN F=i:GOT0 97 
o : rem 2~H 

910 A=PEEK(B31)+256*PEEK(B32) -
1 : F=F- 2*(A<EA)-J*(A>EA):AD 
=A- AD : GOT0930 : rem 75 

920 A=SA : B=EA+l:GOSUB1010 : POKE 
780,J : SYS &3338 :rem 107 

930 A=BS:B=BS+(EA-SA)+l:GOSUBl 
0Le: ON OP GOT0950 : SYS 6359 
1 :rem 38 

940 GOSUB1080:PRINT" (BLU)* * SA 
VE COMPLETED **" : GOT0220 

: rem 139 
950 POKEL47,0:SYS 63562:IF ST( 

>64 THEN970 :rem 39 
960 GOSUB1080:PRINT"{BLU) .... LO 

AD COMPLETED **" :GOT0220 
: rem 126 

970 GOSUBl060 , PRINT" (BLKl! RVS) 
ERROR DURING LOAD: {OOWN) 
1<4j", ON F GOSUB9BO,990 , 100 
0 :GOT0220 :rem 233 

980 PRINT"INCORRECT STARTING A 
DDRESS (";: GOSUB360: PRINT" 
)" : RETURN : rem 145 

990 PRINT"LOAD ENDED AT "; : AD= 
SA+AD : GOSUB360 : PRINT DS :RE 
TURN :rem 159 

1000 PRINT " TRUNCATED AT I::NOING 
ADDRESS" : RETURN : rem 166 

1010 AH=INT (A/2 S6) : AL=A-(AH*25 
6) : POKE193 . AL : POKE194 ,AH 

: rem 9S 
1020 AH=INT(B!256 ) , AL=B-(AH' 25 

6) : POKE174 , AL : POKE175,AH : 
RETURN : rem 122 

1030 IF AD(5A OR AD>EA THEN105 
o :rem 135 

1040 I F( AD>511 AND AD(40960)OR 
(AD>49151 AND AD(53248)TH 
EN G05U B1080:F=0:RETUR N 

:rem 1"4 
1050 GOSUB1060 , PRINT"(RVS) INV 

ALI D ADDRESS ( OOWNl!BLK)" 
:F=l:RETURN : rem 224 

1060 POKE 5D+5,31 : POKE 5D+6 .20 
8:POKE 5D , 240:POKE 50+1,4 
: POKE 50+4 . 33 : rem 19 

1070 FOR S=1 TO 100 : NEXT:GOTOl 
090 :rem 90 

1080 POKE SD+5 , B: POKE SO+6 . 240 
:POKE 5D , 0 : POKE 5D+l , 90 : P 
OKE 50+4,17 : rem 182 

1090 FOR 5:1 TO 100:NEXT : POKE 
{SPACE }SD+4,0: POKE 5D,0 : P 
OKE SD+l , 0:RETURN :rem 8 

Program 2: MLX For Apple 
Version by Tim Victor, Editorial 
Programmer 
190 N ~ 9: HOME : NORMAL : PRIN 

T "APPLE I'1LX": POKE 34,2: 0 
NERR Goro 610 

110 VTA9 1: HTA9 20: PRINT "STA 
RT ADDRESS";: Gosue 53e : IF 

A ~ '" THEN PRINT CHRt (7 
): GOTO 110 

120 5 ICI A 
130 VTAB 2: HTAB 20: PRINT "END 

ADDRESS ";: Gosue 530: IF 
5 > = A OR A ~ "THEN PR 

INT CHRt (7)2 GOTO 130 
140 E .. A 
1:50 PRINT J PRINT "CHOOSE: (E 1NT 

ER DATA", J HTAB 221 PRINT" 
(0) rSPlAY DATA": HTAB 8: PR 
INT "(UOAD FILE (S)AVE FI 

LE (Q}UIT": PRINT 
160 GET AS: FOR I ~ 1 TO 5: IF 

AS < ) MIDS ("EDLSQ",I,l> T 
HEN NEXT: GOTO 169 

170 ON I GOTO 279,220,180,200: 
POKE 34,9: END 

180 INPUT "FILENAME: "; AS: IF A 
S < ) "" THEN PRINT CHRS 

(4) ,"BLOAD " ;AS; ",A " ;S 
190 GOTO 150 
209 INPUT "FILENAME: ";AS: IF A 

S < ) "" THEN PRINT CHRS 
(4); "BSAVE";AS; ",A"; S;" ,L" 

;E - 5 
210 GOTO 150 
220 GOSUB 590: IF B = 0 THEN 15 

o 
230 FOR B z B TO ESTEP 8:L = 4 

:A = B: GOSUB 580: PRINT AS 
; ": ";: L ... 2 

240 FOR F - 0 TO 7:V(F + 1) = P 
EEK (B + F) J NEXT: GOSUB 5 
60:V(9) - C 

250 FOR F = 1 TO N:A = V(F): GO 
SUB 580: PRINT AS" ";: NEXT 

: PRINT : IF PEEK (49152) 
< 128 THEN NEXT 

260 POKE 49168,O: GOTO 159 
270 GOSUB 599: IF B m 0 THEN 1~ 

o 
280 FOR B - B TO ESTEP 8 

290 HTAB l:A • B:L m 4: GOSUB 5 
80: PRINT AS;": ";: CALL 64 
668:AS ..: "":P "" 0: GOSUB 33 
~: IF L - 0 THEN 150 

300 GOSUB 470: IF F < > N THEN 
PRINT CHRS (7),: GOTO 290 

310 IF N - 9 THEN GOSUB 560: IF 
C < > V(9} THEN PRINT CHRS 
(7);: GOTO 290 

320 FOR F = 1 TO 8: POKE B + F 
- 1,VtF>: NEXT: PRHlT NE 
XT : GOTO 1:50 

330 IF LEN (AS) - 33 THEN AS -
OS.P • D. PRINT CHRS (7); 

340 L c LEN (AS)aOS AS:O· Pa 
LS - "": IF P > 0 THEN LS -

LEFTS (AS,P) 
350 RS - "": IF P < L - 1 THEN 

RS - RIGHTS (AS.L - P - 1) 
360 HTAB 7a PRINT LS;: FLASH: 

IF P < L THEN PRINT MIDS (A 
S,P + 1,1}1: NORMAL: PRINT 

RS; 
370 PRINT" ",J NORMAL 
380 K D PEEK (49152)1 IF K < 12 

8 THEN 3B0 
390 POKE 49168,9aK • K - 128 
400 IF K • 13 THEN HTAB 7: PRIN 

T AS;" ",a RETURN 
410 IF K - 32 OR K > 47 AND K < 

58 OR K > 64 AND K < 71 TH 
EN AS ~ LS + CHRt (K) + RS: 
P - P + 1 

420 IF K - 4 THEN AS - LS + RS 
430 IF K - 9 THEN AS = LS + 

+ MIDS (AS,P + 1 , 1) + RS 
440 IF K = 8 THEN P - P - (P ) 

0) 
450 IF K £ 21 THEN P = P + (P < 

Ll 
460 GOTO 330 
470 F - 1:0 - 0: FOR P D 1 TO L 

EN (AS):CS - HIDS (AS,P,l): 
IF F > NAND CS < ) " " TH 

EN RETURN 
480 IF CS < ) " "THEN GOSUe 5 

20:V(F) D J + 16 t (0 - 1) 
• V (F) : 0 - 0 + 1 

490 IF D > " AND CS - " " OR 0 
- 2 THEN D - 01F - F + 1 

sse NEXT , IF 0 - " THEN F - F 
- I 

~1" RETURN 
520 J - ASC (CS),J - J - 48 - 7 

• (J ) 64): RETURN 
530 A - 0, INPUT AS:AS = LEFTS 

(AS,4): IF LEN (AS) - S THE 
N RETURN 

540 FOR P - 1 TO LEN (AS):CS -
MIoS (AS,P,I): IF CS < "s" 
OR CS ) "9" AND CS < "A" OR 

CS ) "z" THEN A - 9s RETUR 
N 

550 GOSUB 520:A = A • 16 + J: N 
EXT : RETURN 

560 C - INT (B 1 256)sC - B-2 
54 • C - 255 • (C ) 127}.C 
- C - 255 • (C > 255) 

570 FOR F - 1 TO 8.C - C • 2 -
255. (C > 127) + V(F).C -
C - 255 • (C > 2~). NEXT I 

RETURN 
~se I - FRE (e) lAS _ .", FOR I 

- 1 TO LIT - INT (A 1 16). 
AS - MIoS (""1234~6789ABCD 
EF",A - 16 • T + 1,1) + AS. 
A ..: T: NEXT I RETURN 

590 PRINT "FROM ADDRESS ",. GOS 
UB 53S. IF S > A OR E < A a 
R A - 0 THEN B • 0. RETURN 

600 B - 5 + 8 • INT «A - 5) 1 
S} I RETURN 

610 PRINT "DISK ERROR", GOTO 15 
e 

DIGITAL SOUND SAMPLING 
NOW FOR YOUR COMMODORE 64 / 128 

COMPLETE 
SAMPLER 64 

SYSTEM 

ONLY 
$89.95 

READY TO USE 
INCLU DE S 

MICROPHONE 

Record any sound Into memory aCId replay It 
Instan t ly over several octaves. ascending or 
descendIng sca le. echo. reverb. endless looprng. 
elc Many prolesslonal and InstruCllonal uses 
and lun 101 hobbYists 

Sample edlllng capabili ties 
Full 8 bl l ACC and DAC conversion 

• Powerful sequencer with realtime Inpul 
Live eifects menu w uh real llme echo. reverb. 
digital delay. elc 
Lme and Mlc rnput . line output and feedback 
control 

DIGITAL DRUM BONUS! 
Gel the COM-DRUM Olgl lal Drum Sohware lor 
only $14 95 (Reg 529.95) when purchased With 
the Sampler 64 

Turns Sampler 64 1010 a dtgllal drum machine 
Real tIme and step sequencer 
PolyphoniC sound 
Includes Dlgnally Recorded Drumkll Samples 
and pre -programmed rhythms 10 get you 
SHirted 

SEND CHECK OR MONEY ORDER TODAY TO 
MICRO ARTS PRODUCTS 

PO Box 2522, Dept CG 
PhiladelphIa, PA 19147 

(215)336-1199 
Inclooe 53 50 shlpp'ng and handl'ng PA residents 
add 6% sales Ia~ Visa and Master Card Accepted 
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S ^htmmj^mmm An ageni who
works for one company can only offer you

the policies that his company sells. An Independent

Insurance Agent represents several companies.

So your Independent Agent can help you select

the right coverage at the right price because there

are more policies from which to choose.

The evidence is clear.

you r, Independent
Insurance§/agent

JtffVIS YOU FIRST

THE MORE-THAN-ONE-COMPANY INSURANCE AGENT.
You'll find the Independent Insurance Ageni nearest you in the Yellow Pages

Here's why ••• An agent who 
works for one company can only offer you 
the policies that his company sells. An Independent 
Insurance Agent represents several companies. 
So your Independent Agent can help you select 
the right coverage at the right price because there 
are more policies from which to choose. 
T he evidence is clear. 

THE MORE-THAN-ONE-COMPANY INSURANCE AGENT. 
You'll l ind the Independent Insuron(e Agenl nearest you In the Yellow Pages 



News & Products

Microsoft Write For ST

Atari Corporation has announced an

agreement with Microsoft to offer

Microsoft Write for the Atari 520ST and

1040ST computers. Microsoft Write is

based on the Macintosh version of the

bestselling Microsoft Word word process

ing program. It takes advantage of the

powerful monochrome and color graph

ics capabilities of the ST computers.

The agreement gives Atari the

rights to sell, market, and distribute

Microsoft Write worldwide,

Atari, 1196 Borregas Ave., Sunny

vale, CA 94086.

Circle Reader Service Number 198.

Eight-Bit Atari

World War II Simulation

Rommel: Battles for Tobruk covers four

crucial WWII tank battles between the

German Afrika Korps and the British

8th Army. This detailed, historically ac

curate game covers every aspect of the

desert war, including individual men,

guns, and tanks, as well as minefields,

morale, fatigue, supply, air power, and

intelligence. A 32-page historical notes

booklet is included. After resolving

both players' moves simultaneously,

Rommel displays a strategic map show

ing a "movie" of everything that hap

pened in the turn.

Rommel can be played against the

computer or another human oppo

nent—even by mail or modem. For the

Atari eight-bit line, it retails for $40.

Game Designers Workshop, P.O. Box

1646, Bloomington, II 61702-1646.

Circle Reader Service Number 199.

Broderbund Educational

Program Available

For Commodore
Broderbund has announced that Where

in the World Is Carmen Sandiego? is now

available for the Commodore 64. It's a

mystery game in which players track

Carmen and her infamous gang of

thieves around the world to recover

stolen treasures. Players use The World

Alamanac to decipher clues as they

chase the thief from continent to conti

nent. The program helps players learn

world geography and reference skills in

an exciting and challenging game setting.

The Commodore 64 version retails

for $34.95.

Braderbund Software, 17 Paul Dr.,

San Rafael, CA 94903-2101.

Circle Reader Service Number 200.

Talking Educational

Software For Amiga
Speller Bee and KidTalk are the first titles

in the Talking Notebook Series, a line

of talking educational software from

First Byte. Each program offers self-

contained, unlimited text-to-speech ca

pabilities, using First Byte's

SmoothTalker speech technology.

Speller Bee improves children's

spelling skills by providing them with

practice routines, a variety of challeng

ing games, and simulated test situations.

The program helps preschool children

improve their word recognition skills,

and helps students from first grade

through junior high levels increase their

vocabulary by allowing them to enter

their own spelling lists from school.

Speller Bee is self-paced, making it espe

cially attractive for students who have

difficulties in learning, or who need ex

tra spelling practice at home.

KidTalk is a talking word processor

that helps children improve their read

ing and writing skills and guides them

in communicating their ideas more ef

fectively. Children learn the relation

ship between the sight and sound of

individual letters, the relationship of

letters to words, and that of words to

sentences. Like Speller Bee, it contains

graphics that help make learning more

fun. KidTalk is also beneficial to young

children who don't yet read because it

provides them with a way to hear and

recognize letters and words.

Each program retails for $59.95.

First Byte, 2845 Temple Ave., Long

Beach, CA 90806.

Circle Reader Service Number 201.

Apple, Tl Spelling Practice
Students can practice their spelling

skills at home or in school with Spell

bound, a Robinsoft program from Rob

erts Information Systems. This

educational program for the Apple II

series, Commodore 64, and TI-99/4A

displays words from a list one at a time

and waits for the student to type in the

correct spelling underneath. Teachers

and parents can enter any word list and

save it to disk or tape.

Challenge levels make the spelling

words disappear from the screen at fast

er rates so the student learns to spell

from memory. Any misspelled words

are recalled when the list is completed,

and repeated until spelled correctly.

When the student successfully spells

the whole list. Spellbound scrambles the

letters of each word and challenges the

student to randomly unscramble them

for learning reinforcement.

Spellbound keeps a record of suc

cessful attempts -by each student.

Spellbound is not copy-protected.

The Apple II-series version requires

Applesoft BASIC, and the TI-99/4A

version requires Extended BASIC.

Spellbound is available for $14.95.

Schools may buy a site license for an

additional $10.00.

Roberts Information Systems, 152 W.

4th, P.O. Box 666, Prineville, OR 97754.

Circle Reader Service Number 202.

New Stickybear

Apple Software
Weekly Reader Software has announced

four new Stickybear software packages

to help youngsters develop reading,

math, drawing, and music skills.

Children ages seven and up can be

introduced to drawing with Stickybear

Drawing, a menu-driven program that

lets you use freehand DRAW, CIRCLE,

BOX, LINES, BRUSHES, and COLORS

features to create original pictures. You

can erase portions of the picture or use

the zoom feature to adjust individual

pixels. All pictures can be saved to disk

and printed out.

Stickybear Music teaches the funda

mentals of music notation and compo

sition to children seven and up. This

program lets you compose a piece of

music, play it, modify it, and save it to

disk for future replay. With a printer,

you can print out the composition and

see the notes. There's also a music edit

ing system and a selected group of

tunes already on the disk.
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~~~News & Products~~~ 

Microsoft Write For ST an exciting and challenging game setting. series, Commodore 64, and T1-99j4A 

Atan Corporation has announced an The Commodore 64 version retails disp lays words from a list one at a time 

agreement with Microsoft to offer for $34.95. and waits for the student to type in the 

Microsoft Write for the Atari 520ST and Braderbl/lld Software, 17 Paul Dr., correct spelling underneath. Teachers 

1040ST computers. Microsoft Write is Sail Rafael, CA 94903-2101 . and parents can enter any word list and 

based on the Macintosh version of the Circle Reader Service Number 200. save it to disk or tape. 

bestselling Microsoft Word word process- Challenge levels make the spelling 

ing program. It takes advantage of the 
Talking Educational 

words disappear from the screen at fast-

powerful monochrome and color graph- er rates so the student learns to spell 

ics capabilities of the ST computers. Sollware For Amlga from memory. Any misspelled words 

The agreement gives Atari the Speller Bee and KidTalk are the first titles are recalled when the list is completed, 

rights to sell, market, and distribute in th e Talking Notebook Series, a line and repeated until spelled correctly. 

Microsoft Write worldwide. of talking educational software from When the student successfully spells 

Atari, 1196 Borregas Ave., SUIlIlY- First Byte. Each program offers seIf- the whole list, Spellboulld scrambles the 

vale, CA 94086. contained, unlimited text-to-speech ca- letters of each word and challenges the 

Circ::le Reader Service Number 198. pabilities, using First Byte's student to randomly unscramble them 

SlIlootllTolker speech technology. for learning reinforcement. 

Eight-Bit Alarl 
Speller Bee improves children 's Spellbowld keeps a record of suc-

spelling skills by providing them with cessful attempts.by each student. 

World War II Simulation practice routines, a variety of challeng- Spellbou1Id is not copy-protected. 

Rommel: Battles for Tobruk covers four ing games, and simulated test situations. The Apple II -series version requires 

aucial WWII tank battles between the The program helps preschool children Applesoft BASIC, and the T1-99j4A 

German Afrika Korps and the British improve their word recognition skills, version requires Extended BASIC. 

8th Army. This detailed, historically ac- and helps students from first grade Spellboulld is available for $14.95 . 

curate game covers every aspect of the through junior high levels increase their Schools may buy a site license for an 

desert war, induding individual men, vocabulary by allowing them to enter additional $10.00. 

guns, and tanks, as well as minefields, their own spelling lists from school. Roberts informa tioll Systems, 152 W. 

morale, fatigue, supply, air power, and Speller Bee is self-paced, making it espe- 4tll, p.o. Box 666, Prilleville, OR 97754. 

intelligence. A 32-page historical notes dally attractive for students who have Circle Reader Service Number 202. 

booklet is included. After resolving difficulties in learning, or who need ex-
both players' moves simultaneously, tra spelling practice at home. 
Rommel displays a strategic map show- KidTalk is a talking word processor New Stlckybear 
ing a "movie" of everything that hap- that helps children improve their read- Apple Software 
pened in the tum. ing and writing skills and guides them 

Rommel can be played against the in communicating their ideas more e(- Weekly Reader Software has announced 

computer or another human oppo- fectively. Children learn the relation- four new Stickybear sofhvare packages 

nent-even by mail or modem. For the ship between the sight and sound of to help youngsters develop reading, 

Atari eight-bit line, it retails for $40. individual letters, the relationship of math, drawing, and music skills. 

Game Designers Worksh op, P.O. Box letters to words, and that of words to Children ages seven and up can be 

1646, Bloomillgloll, IL 61702 -1 646. sentences. like Speller Bee, it contains intro~uced to drawing with Stickybear 

Circle Reader Service Number 199. graphics that help make learning more Drawl1lg, a menu-driven program that 

fu~. KidTalk is also beneficial to young lets you use freehand DRAW, CIRCLE, 

chIldren who don ' t yet read because it BOX, LINES, BRUSHES, and COLORS 

Br0derbund Educational provides them with a way to hear and features to create original pictures. You 

Program Available recognize letters and words. can erase portions of the picture or use 

For Commodore Each program retails for $59.95. the zoom feature to adjust individual 

Br0derbund has announced that Where First Byte, 2845 Temple Ave., LOllg pixels. All pictures can be saved to disk 

in the World Is Carmen Salldiego? is now Beach, CA 90806. and printed out. 

available for the Commodore 64. It 's a Ci rcle Reader Service Number 201. Sticky bear Music teaches the funda-

mys tery game in which players track 
mentals of music notation and compo-

Cannen and her infamous gang of 
sition to children seven and up. This 

thieves around the world to recover Apple. TI Spelling Practice 
pro~ram lets you compose a piece of 
mUSIC, play it, modify it, and save it to 

stolen treasures. Players use The World St~dents can practice their spelling disk (or future replay. With a printer, 
Alawallac t~ decipher clues as they skills at home or in school with Spell- you can print out the composition and 
chase the thief (rom continent to conti- bOllnd, a Robinsoft program (rom Rob- see the notes. There's also a music edit-
nent. The program helps players learn er ts Information Systems. Thi s ing system and a selected group of 
world geography and reference skills in educational program for the Apple 11 tunes already on the disk. 
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Teachers or parents can select from

over 150 word problems in Math Word

Problems to drill students ages eight and

up in addition, subtraction, multiplica

tion, and division, Plus, you can create

your own word problems to suit indi

vidual needs. This program allows you

to record and print out report sheets for

up to 50 students, screen the calculator

option, and print out problems for test

master sheets.

More than 30 stories are stored on

the Stickybear Reading Comprehension

disk for 8- to 11-year-olds. Each story is

followed by reading comprehension

questions that automatically adjust to

the user's skill level. You can also enter

your own stories and questions. All the

stories on the disk have been approved

by Weekly Reader editors and can be

printed out.

Stickybear Drawing, Stickybear Mu

sic, Math Word Problems, and Stickybear

Reading Comprehension all work on the

Apple II, II+, He, and lie with 48K

memory and DOS 3.3 or higher. Each

package includes a disk, user's guide,

poster, and Stickybear stickers.

The suggested retail price for each

of the packages is $39.95.

Weekly Reader Family Software, 245

Long Hill ~Rd., Middletown, CT 06457.
Circle Reader Service Number 203.

More ST Software

From Michtron
Michtron, one of the first companies to

release software for the Atari ST, has

introduced several new products.

Cornerman is a desk accessory of

fering features similar to those in Bor

land's Sidekick, plus a few additional

ones. Features include a 16-digit calcu

lator with binary, octal, decimal, and

hexadecimal modes, scientific function,

display formatting, and a printing tape

display; a notepad with automatic word

wrap and automatic time and date

stamping for every note you write; a

telephone log and dialer; a print func

tion; DOS window for instant access to

other programs; and a setup function to

customize the display. It retails for

$49.95.

The Animator lets you take images

from a drawing or painting program

and bring them to life through anima

tion. After having created the images

you want to use, you design a short

movie by selecting which frames to

show and when and how long to show

them. It retails for $39.95.

Mighty Mail contains an easy-to-

use database manager that lets users

store in each entry a personal name, a

company name, two address lines, city,

state, zip code, and a telephone num

ber. There are 16 user-definable flags to

mark customer types or mailings.

Mighty Mail then lets the user print

mailing labels or generate reports,

using the program's search function. It

retails for $49,95.

Michtron, 576 S. Telegraph, Pontiac,

Ml 48053.

Circle Reader Service Number 204.

Do You Have Tass?
Gramps has disappeared to Tonetown,

a bizarre place full of snousers, doods,

and tass cits. You have to find Gramps

and get tass, because if you don't have

tass, you'll be labeled a stupid tourist

and booted out of Tonetown. Chaz, the

keeper of the 'Tique, can help you up

your tass level and improve your men

tal and physical health. But you have to

watch out for Franklin Snarl, the green-

scaled, furry, and fanged villain.

Tass Times in Tonetown from Ac-

tivision combines action and animation

into an interactive-fiction adventure.

game.

Tass Times in Tonetown is available

for the Commodore 64/128 for $34.95,

for the Apple II series and IBM

PC/PCjr for $39.95, and for the Amiga

and Macintosh for $44.95.

Activision, 2350 Bayshore Frontage

Rd., Mountain View, CA 94043.

Circle Reader Service Number 205. ®

DISK SALE!
PREMIUM QUALITY LIFETIME WARRANTY!

^§ "

JPrices are per disk.Call for 5000- prii:e|Toai5OOl IK |5K 25 jianlsoo| fit
For Ihe ftpple <l II-, lie. He *un»

SS/DD Inr single side computers

for IBM PC tnl cnmrijtiblts =UH2 41c

S HiD;n!ily l:r :3« AT 'UA1

3'; single site lor Mjc =U03

3V. double side lor Mac & Amiga =LQc 1.95

SLEEVES. 24b while

SLEEVES wtiitc Tyi/ck "T

E5LV 4

35C133C

i iU

49:!*!C4Zc 4DC

6fl]tJ5 I 9JJI B3;) 79 !J6

1.43 144 Jl 139 15914314-1 1.41

(EIFT SUFFII

N J - El

45 whin oiHtihc :w

TO Mil

MCK lit!

HOW TO OHDERl Pir bj HC.VlM-4mei-C0D,or

JJO. addijlir UPS »hjppki| -« II COQ Ino »»ti

■ rlHCY SUCK JO-D

UNITECH
20-U HURLEY STREET

CAMBRIDGE. MA 021412176
IN MASS (617rtJNlTECH"

(800)343-0472 Pg
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Professional

handicapping systems

I'Rl-Sf NTED BY I'ROIFSSOR JONFS •

GLD. Thoroughbred "Gold" EditionI-

S159.95 complete

EGLD. Enhanced "Gold" Edition™
Gtfd Edition will complele Masier Beltor'" sysiem integrated onto in*

same Oish This powerful program wiM Kanster all ho'ses and scores to l ho

dpi analysis wilh a single keyslioKe "

[Mallet Heiior'" mckidpfll $199.95 compiWt

GLTD. Limited "Gold"'"
Enables Professional HsnOicappers io assign specific values to me racing

vaiiaoies ("ey feel are important Create piogiam we^nt based on a particular

traci- ano fine tune it lor mammum wrn percentage This program is designed

'or ease of use The user needs no programming cuperienc.

icontams Integrated Benoi'") S299.95

GD. Gold Dog Analysis"" S149.95

jyhound analysis »"nl«J-aled Belior S199.95

"Your BEST

BET in

handicapping

software..."

Reviewed by:

Whole Earth

Software Guide

Corona Data

Systems

•CWt^proless

le Thai evaluates ALL uted Version S299 95

complete S159.95

!integrated Bella S199.95

L.milE.GS399.95

MHH. Master Harness

Handicapper1"
Pro'essional software designed to crovid

a thorough analysis of all Holler and pace

races in trie United Slates ana C3nada

Professor Pix Football'"
Comolcte STATISTICAL ANALVSIS on Data Base allowing ■ Designsied '

prenous games Io he evatualeO Sintisticai Series S99.95

w/WmLoss Power Ratings S149.95

NBA. BasketbaUT" NBAS99.95 v.'co-ieg.-S129.95
«,power ratings S149.95

LOT. Lottery Analysis'"
Statistical comparison proqram Designed, to delect subite patlems m win

mtiq numbers and digits Lottery [3-4 digiij S79.95

ivyLottofMa. 93 Digit) S99.95

PC-3 Portable Computer (4k) .-. choice a rhowugwired Grey

nci'ifid M TioOSi ' S249.95 (includes pcniane computer & pfc-giam i

M-100 Portable (32k) wjcnmceot rnoroughbrm Greynounu or

Tracer ,ind Maxtor Bev.oi S649.95
(Includes poriaoie computer ana program j

FREE CATALOG!

Prof. Jones
1940 W. State

Boise. ID 83702

AMEX

48 HR. FREE

SHIPPING

(208) 342-6939

TERMS Free shipping

all soMware. Adu S6 00

h.voware'Se00 COD .

UPS Blue S6 (WOul o'

Country S900VI0 Resi

dents -l°o/3 ivee<ts per

Sonal cfiechi'Cash D'ice

only, aod 2ao Visa MC

AMEX Puces sgDjea 10

ctiongs

Teachers or parents can select from 
over 150 word problems in Math Word 
Pro~fems t? .drill students ages eight and 
~p In addItiOn, subtraction, multiplica
tIon, and division. Plus, you can create 
your own word problems to suit indi
vidual needs. This program allows you 
to record and print out report sheets for 
up to 50 students, screen the calculator 
option, and print out problems for test 
master sheets. 

More than 30 stories are stored on 
t~e Stick.vbear Reading Comprehe1lsio1l 
dISk (or 8- to ll -year-olds. Each story is 
follo~'ed by reading comprehension 
questions that automatica lly adjust to 
the user's skill leve l. You can also enter 
you~ own stories and questions. All the 
ston es on the disk have been approved 
by Weekly Reader editors and can be 
printed out. 
. Stickybear Drawillg, St ickybear Mu

SIC, MatI! Word Problems, and Stickybear 
Readmg Comprehension all work on the 
Apple II , 11 +, lie, and IIc with 48K 
memory and DOS 3.3 or higher. Each 
package includes a disk, user's guide, 
poster, and Stickybear stickers. 

The suggested retail price for each 
of the packages is $39.95. 

Weekly Reader Family Software 245 
LOllg Hill Rd., MiddletolUI/ , CT 06457. 
Circle Reader Service Number 203. 
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More ST Software 
From Michtron 
Michtron, one of the first companies to 
release sofhvare for the Atari ST has 
introduced several new products.' 

. Comerma" is a desk accessory of
fering features similar to those in Bor
land's Sidekick, plus a few additional 
ones. F~atur~s include a 16-digit calcu
lator WIth bInary, octal, decimal, and 
hexadecimal modes, scientific function 
d~splay formatting, and a printing tap~ 
dIsplay; a notepad with automatic word
wrap and automatic time and date 
stamping for every note you write; a 
t~ l ephone log and dialer; a print func
tIon; DOS window for ins tant access to 
other programs; and a setup function to 
customize the display. It re tails for 
$49.95. 

The Animator lets you take images 
from a. drawing or. painting program 
a.nd bnng them to !tfe through anima
tIon . After having created the images 
you .want to use, you design a short 
movIe by selecting which fra mes to 
show and when and how long to show 
them. It reta ils for $39.95. 

Mighty Mail contains an easy- to
use database manager that lets users 
store in each entry a personal name, a 
company name, two address lines, city, 
state, zip code, and a telephone num
ber. There are 16 user-definable flags to 

m~rk cust? me r types or mailings. 
MIghty Mall then lets the user print 
m~i1ing labels o r genera te reports, 
usmg the program's search function . It 
retails for $49.95. 

Michtron, 576 S. Telegraph, Pontiac, 
MI 48053. 
Circle Reader Service Number 204. 

Do You Have Tass? 
Cr~mps has disappeared to Tonetown, 
a bIzarre place full of snousers, doods, 
and tass cits. You have to find C ramps 
and get tass, because if you don 't have 
tass, you' ll be labeled a stupid tourist 
and booted out of Tonetown. Chaz, the 
keeper of the 'Tique, can help you up 
your tass level and improve your men
tal and physical health. But you have to 
watch out for Franklin Snarl, the green
scaled, furry, and fanged villain. 

Tass Tim es ;', TOlletaw" from Ac
tivision combines action and animation 
in to an interactive-fiction adventure 
game. . 

Tass Times in TOlletown is available 
for the Commodore 64/ 128 for $34.95, 
fo r the Apple II series and IBM 
PC/ PCjr for $39.95, and for the Amiga 
and Macintosh fo r $44 .95. 

Activisio1l, 2350 Bayshore Froutage 
Rd., MOlln tain View, CA 94043. 
Circle Reader Service Number 205. @ 

PROFESS I ONAL 

HANDICAPPING SYSTEMS 

GLO. Thoroughbred " Gold·· Edition H. 
A Fu 'ea:u.1O tnofOUQ"lIIeC1 ~.'y$15 0H0qnf'd leo?!! 
, ... ",(IIt$~' .no II\f H'<ItfS no'o'Cl.' 

$1 59 .95 compel. 

EGLO. Enhanced " Gold·· Edition ,,, -
God eo loon "",,'1 comPele M"~Ie< ~tlOI·~ sys:em ,"'egra:eCI onlO 1M 

umt C'S~ Til, s P<I'\'oC"Ul Pfogram W>ll lIaRsler all 1IOIse5 an.(! SCOles 10 In" 
b~ ~n.'~" ",·,n iI "nvte ~.ys\lo"'c 

IMasl1!! ~nOl'~ oncluoe<H 5 199.95 coml~el~ 

GLTo . Limited · ·Gold "I'" 
e~ Prolulion-' H_ uppe'S ra as&gn 5lIe(>IOC: V31ue~ 10 rhi/ ''''''11 
~,,""ft rr.y'"' .,e omllOll3nl OCiI!l.' ",ogram weoghI b;I$I.'CI on a pa<tJcu~ 
"KI and IIfIII 1_ ~ 101 ma.!mum .... n pe<cerrlage - lIffll'og.am os CIeIognoo 
101 ease 01 U$I.' Tne IIs.1.'f nH-OS no p<og.ammmg e.pe.ience. 

tconlaln~ Inleg,ate<:l BetlOl" 5299.95 com~1.' 

~. -r ~ G O . Gold Dog Analysis ' " S149.95 
Tne ONLYII'Olewona! ~eynound anal~ w/,n le<J,aled Bella< S 199.95 
1~,"lbl. In;1! &\Oat ... ;IIe. Aa ~a,.a!)leos l""'t~ Ve'soon S299.95 

MHH. Masler Harness ;\~ 
Handicapper '" ~ 
PrO'ess-onalSOIl .... are oesogneo 10 ~CMOe Q)m!lle'e S 159.9 5 
a lh010ugh ana 501 an t,OI'e. ana p;I[e, .. nnleg'al~ BeIlOl S199.95 
,aces ,n 1ne Un,rDC SI~les anO Canada lom,teo S299.95 

Professor Pi x Footba ll '" 
Comf)lele Sl ATIS1ICAl Al'IAl VSIS on O,U3 Base 310 .. nq DesrgnaleCI 
p,e..,." !}limes 10 be eva ..alec S'81'"OC,l\ Se<oes 599.95 

""I\',"'lOSS Po.. , R3t.ngs 5149.9 5 

NBA. Basketball ' ''' liSA 599.95 "'J(I)IJege S 129.9 5 
... '1» .... ,~,ng~ S149.95 

LOT. Lottery Analysis ,,,, 
SllI:,'IIocal CPlT'IliI"$On P'OCI""" ccs'gr>e<l !o oe!DCt sublle o.anerns ,n "n 
n"lQ n"moo1S ana d.q,r. lone'v t3 .: d'g,1) S79.95 

w ll..OltO (1.10> 99 Dog,n S99 .95 

PC.3 Portable Computer (4k) ""l{.hOoCeOl ThOI~ec Gilly 
nOlI"" 01 1'01' ... • 5249 .95 (induces POI lao1e mmllU!e' 1\ lIfd9'ilm I 

M.l 00 Portable (32k) .. tnOICe (II ThOIougnllled Q'eytIOU<Id 01 
I ,one ' and '-IUI(!f Beuo< 5649.95 

ClnclU11e5 POI1BIIID compull!! ill>(! 1>'00'lIm I 

FREE CATALOG! 

48 HR, FREE 
SHIPPING 

BeAll 
(208) 342·6939 

TERMS Free $hippi ng 
aU IoOftwa,e AdJ:I 56 00 
hall!w3rllJ"$6oo coo 
uPS Blue S6000u, 01 
~I'f' SSOO'IO Res. 
denl.S4 .t3~PC!f 
$OfIiI1 ctlecllsiCa!ll Pfoce 
only 30CI .... V,sa MC 
AMEX PrlCl!S sutlJecl 10 
'M"IlC 



COMMODORE

HARDWARE

C128 COMPUTER

C64 COMPUTER

64C COMPUTER

1541 DISKDRIVE

1571 DISKDRIVE

1702 MONITOR

1902A RGB MONITOR

MPS1000 PRINTER

1350 MOUSE

PRINTERS

STAR NX 10

STAR POWERTYPE

EPSON LX80

PANASONIC 1080

PANASONIC 1091

SEIKOSHASP100QVC

COMREX .

PANASONIC 3131

STAR SGI 5

STARSD10

STARSD-15

STARSR-10

STAR SR-15

249.99

139 99

189 99

.179.99

229.99

179.99

269 99

239.99

39.99

239.99

279.99

229.99

199.99

229.99

179 99

69.99

249 99

359 99

309.99

429.99

459.99

559.99

THE LOWEST

PRICES sHEERvfcSET

PHONE

LINES

OPEN

10-6 ES.T.

M-FELECTRONIC ONE*

CALL C614J 864-9994 • P.O. Box 13428 • COLUMBUS, OHIO 43213

MISC. HARDWARE

GWIZ INTERFACE 46.99

CARDCO G INTERFACE 39.99

TYMAC INTERFACE 49.99

PPI INTERFACE 32.99

XETECJR 39.99

XETECSR.(SkBUF) 56.99

MICRO R&D INTERFACE . 29.99

STAR INTERFACE 29.99

MODEMS

MESSENGER 39 99

TOTAL TELECOMMUNICATION 29.99

COMM 1200 BAUD MODEM

MORE...

CARTRIDGE PORT CONVERTERS 99

128k RAM UPGRADE FOR 128 114.99

XL80 80 COLUMNS BOARD 34 99

X10 COMPUTER INTERFACE

CABLE. SOFTWARE FOR

CONTROLLING LIGHTS 49.99

BSR SYSTEM X10 29.99

LAMP, APPLIANCE MODULE 14.99ea.

CARDCO CASS. RECORDER 24-99

MONITORS

14" THOMPSON COLOR 129 99

13" SAKATA COLOR ,. 139.99

13" GOLDSTAR COLOR 129.99

14" HITACHI COLOR 169.99

14" COMM. 1702 179 99

14" TEKNIKA COLOR . ..149.99

12 MAGNOVIXAMBER . 79.99

commodore

SOFTWARE

KARATEKA

MUSIC SHOP

PRINT SHOP

PRINT SHOP

COMPANION

PRINT SHOP LIB

ACROJET

F-15.

SILENT SERVICE

KENNEDY APPROACH

BARD STALE

CARRIER AT WAR

EUROPE ABLAZA

HEART OF AFRICA

MOVIE MAKER

SKY FOX

PINBALL SET

RACING SET

SUPER BOWL SUNDAY

BALLYHOO

HITCHHIKER

SPELL BREAKER

ALTER EGO

COUNTDOWN

ROAD RACE

GAME MAKER

HACKER

COMPUTER PEOPLE

SPACE SHUTTLE

SUBLOGIC FOOTBALL

BOB & WRESTLE ..

INFILTRATOR

DAM BUSTERS

FLIGHT NIGHT

HARD BALL

FLIGHT SIM II

JET

MICRO LEAG BASEBALL

STAR BASEBALL

STAR FOOTBALL

19.99

25.99

27.99

24.99

15 99

19 99

22.99

22.99

22.99

24.99

CALL

FOR

NEW

LOWER

PRICES

19.99

22 99

22 99

26 99

26 99

19.99

19.99

24.99

19 99

19 99

19.99

26 99

18.99

18.99

18.99

18 99

18.99

29 99

26 99

24.99

19.99

19 99

WE CARRY SOFTWARE

FOR ATARI 2600-7800

8 BIT & ATARI ST. . . .

INTELLIVISION — TEXAS INSTRUMENTS

UTILITY

SOFTWARE

PAPERBACKFILER128

PAPER BACK FILER 64

PAPER BACK PLANNER 128

PAPER BACK PLANNER S4

PAPER BACK WRITER128

PAPER BACK WRITER 64

SUPERBASE128

SUPERBASES4

SUPERSCRIPT 128

SUPERSCRIPT 64

DATA MANAGER 128

SWIFT CALL 128

WORD WRITER 128

CONSULTANT

PAPERCLIP

PAPERCLIP'SPELL

NEWSROOM

FAST LOAD

MULTIPLAN 128

PROG TOOLKIT

MACH5

MACH12B

MICRO FILER

SYNCALC

HOME PAK.

PRINT MASTER

JANE

INTRACOURSE

BASIC 128

MUSIC STUDIO

SUPER PASCAL

29 99

24 99

29 99

24 99

29 99

24 99

54 99

44 99

46 99

46 99

39 99

39 99

39 99

39 99

36 99

47 99

29 99

24 99

39 99

24 99

22 99

29 99

17 99

29 99

39 99

29 99

34 99

59 9°

54 99

26 99

49 99

CLOSEOUT

SOFTWARE

8REAKDANCE

ALF COLOR CAVES

TURTLE TOYLAND

STORY MACHINE

COSMIC LIFE

JUKE BOX

DELTA DRAWING

FACE MAKER

UP FOR GRABS

GHOSTBUSTERS

SAMMY LIGHTFOOT

MISSING LINKS

THE FACTORY

SPARE CHANGE

MUTANT CAMELS

LEARNING LEEPER

WIZARD PRINCESS

JAWBREAKER

BEAM RIDER

TYPE ATTACK

SPACE RESCUE

JUNO FIRST

MR ROBOT

BC QUEST

GORTEC(CASS)

DANCE FANTASY

LOGIC LEVELS

SEAHORSE

WORD GAME

TRAINS

AEROBICS

GYRUSS

GENESIS

7.99

3 99

299

3.99

3 99

3 99

3 99

3.99

3.99

7.99

7 99

2.99

1.99

2 99

1 99

4.99

7 99

4.99

4.99

6 99

3 99

399

499

699

1 99

4.99

4.99

4.99

4.99

4 99

4 99

6 99

4.9S

ELECTRONIC ONE

CALL C6I4J 864-9994 OR WRITE

P.O. BOX 13428 COLUMBUS. OHIO 43213

AMIGA SOFTWARE

CALL FOR CATALOG

DUST COVERS 5 99 EACH

RIBBONS

STAR SG 10

STAR NX 10

PRO WRITER

LX80

STAR POWERTYPE

3 99

8 99

8 99

8 99

8 99

COMM. 803

COMM 801

COMM MPS1000

COMM 1526/802

PANASONIC 1091

899

8 99

8 99

8 99

8 99

DISKETTES

SONY5VS/SD/D 7 99

BASF5WS;SD/D 7 99

PERCISION Stt" S/S DID 7 99

BONUS5V*" OISDIO 799

CENTECK COLOR S'S D/D 7 99

NASHUA3VS/D 19 99

VERBATIM 3'.y S/D 19 Pi

DISKNOTCHER 2.9t

FLIPS FILE (50) 6 99

ATARI

THE BOSS

THE BAT

3 WAY

KRAFT

SPECTRO VIDEO 1

SPECTROVIDEO2

PADDLES

6 99

11 99

16 99

19 99

9 99

4.99

7.99

12 99

HOW TO ORDER: CASHIER CHECK. MONEY ORDER. MASTERCARD" OR VISA" (ADD 4% FOR CHARGE CARDS! NO PERSONAL CHECKS NOCOD'S SHIPPED

U.P.S. ... ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

SHIPPING: ADD S3 00 ON ALL ORDERS UNDER S100.00 . ADD S5.00 ON ALL ORDERS OVER S100.00 ACTUAL FREIGHT CHARGED ON MULTIPLE ORDERS

INTERNATIONAL: ACTUAL FREIGHT CHARGED ON ALL ORDERS OUTSIDE THE CONTINENTAL UNITED STATES INCLUDING A P O

POLICIES: NO RETURNS WITHOUT A RETURN AUTHORIZATION . . NO RETURNS UNLESS DEFECTIVE ALL DEFECTIVES WILL BE EXCHANGED NO EXCEPTIONS
PLEASE SPECIFY . . .

CALL OR WRITE FOR FREE CATALOG

CALL ELECTRONIC ONE f614J 864-9994 P.O. BOX 13428 COLUMBUS. OHIO 43213

THE LOWEST 
PRICES 

THE BEST 
SERVICE ELECTRONIC ONE· 

PHONE 
LIN ES 
OPEN 

10·6 EST. 
M·F 

CALL r614J 864-9994 • P.O. Box 13428 • COLUMBUS. OHIO 43213 
COMMODORE UTILITY CLOSEOUT 
HARDWARE SOFTWARE SOFTWA RE 

C l 2S COMPUTER .249.99 PAPER BACK FILER 128 2999 BREAKDANCE 

C64 COMPUTER 139.99 PAPER BACK FILER 64 2499 AlF COLOR CAVES 

64C COMPUTE R 189.99 C=; commodore 
PAPER BACK PLANNER 128 2999 TURTLE TOYLAND 

1541 DISK DRIVE .. . 179.99 PAPER BACK PLANNER 64 24 .99 STORY MACHIN E 

157 1 QISKORIVE . 229.99 PAPER BACK WRITEA 128 2999 COSMICUFE 

1702 MONITOR 179.99 PAPER BACK WAlTER 64 2499 JUKE BOX 

1902A RGB MONITOR 269.99 

~-U··ii\ 
SUPERBASE 128 "99 DELTA DRAWING 

MPS 1000 PRINTER 239.99 SUPERBASE 64 44.99 FACE MAKER 

1350 MOUSE 39.99 SUPERSCRIPT 128 46.99 UP FQR GRABS 
SUPERSCRIPT 64 4699 GHOSTBUSTERS .- DATA MANAGER 128 3999 SAMMY LIGHTFOOT 
SWIFT CALL 11"8 3999 MISSING LINKS 

PRINTERS WORD WRITER 128 3999 THE FACTORY 
STARNXIO . 239.99 CONSULTANT 3999 SPARE CHANGE 
STAR POWERTYPE 279.99 PAPERC LIP 3699 MUTANT CAME LS 
EPSON LXBO . 229.99 PAPERCLIP/SPELL 4799 LEARNING LEEPER 
PANASONIC 1080 . 199.99 SOFTWARE NEWSROOM 2999 WIZARD PRINCESS 
PANASONIC 1091 .• 229.99 KARATEKA . 19.99 FAST LOAD 2499 JAWBREAKER 
SEIKOSHA SP l 000VC ... 179.99 MUSIC SHOP 25.99 MULTIPLAN 128 39.99 BEAM RIDER 
COMREX 69.99 PRINT SHOP 27.99 PROG . TOOL KIT 2499 TYPEATIACK 
PANASONIC 3131 249.99 PRINT SHOP MACH 5 2299 SPACE RESCUE 
STARSGI5 . 359.99 COMPANION 24.99 MACH 128 2999 JU NO FIRST 
STAR SOlO 309.99 PRINT SHOP LIB. 15.99 MICRO FILER 1799 MR ROBOT 
STAR SD·15 429.99 ACROJET 19.99 SYNCALC 2999 BCQUEST 
STARSR·IO . . 459.99 F·15 . 22.99 HOME PAK . 3999 GOATEC (CASS) 
STAR SR·1 5 . 559.99 SILENT SERVICE 22.99 PRIN T MASTER 2999 DANCE FANTASY 

KENNEDY APP AOACH 22.99 JANE 3499 LOGIC LEVELS 
LEADER BOARD 24.99 INTRACOURSE 5999 SEA HO ASE 

MISC. HARDWARE BARD STALE CALL BASIC 128 "99 WOAD GAME 
G WIZ INTERFACE 46,99 CARRIER AT WAR FOR MUSIC STUDIO 2699 TRAINS 
CARDeO G INTERFACE 39.99 EUROPE ABlAZA NEW SUPER PASCAL 4999 AEROBICS 
TYMAC INTERFACE 49.99 HEART OF AFR ICA LOWER GYRUSS 
PPII NTERFACE . . 32.99 MOVIE MAKER PRICES GENESIS 
XETEC J R. . .. 39.99 SKY FOX ELECTRONIC ONE 
XETEC SA. (8k BUF) .. 56.99 PINBALL SET 

MICRO R&D INTERFACE 29.99 RACING SET 
CALL r614) 864·9994 OR WRITE STAR INTERFACE 29 . 99 SUPER BOWL SUNDAY 19.99 

MODEMS BALLY HOO 2299 

7.99 
399 
299 
399 
399 
399 
399 
3.99 
399 
799 
799 
299 

'" 299 

'" '99 
799 
4,99 
' .99 
6.99 
399 
399 
'99 
699 
1.99 
4.99 
4 ,99 

'" ' .99 
'99 

'" 699 

'" 

MESSENGER 39.99 HITCH HIKER 22.99 P.O. BOX 13428 COLUMBUS. OHIO 43213 
TOTAL TELECOMMUNICATION 29.99 SPELL BREAKER 2699 

COMM. 1200 BAUD MODE M 149.99 ALTER EGO 26.99 
COUNTDOWN 19.99 

AMIGA SOFTWARE MORE . ROAD RACE 19.99 

CARTRIDGE PORT CONVERTERI7.99 GAME MAKER 24.99 CALL FOR CATALOG 
128k RAM UPGRADE FOR 128 114.99 HACKER 19.99 

XL80 SO COLUMNS BOARD 34.99 COMPUTER PEOPLE 19.99 

XIO COMPUTER INTERFACE SPACE SHUTILE 19.99 

CABLE. SOFTWARE FOR SU8LOGIC FOOTBALL 2699 DUST COVERS 599EACH 
CONTROLLING LIGHTS 49.99 BOB & WRESTLE IS.99 

BSRSYSTE M XI O . 29.99 INFILTRATOR IS.99 

LAMP. APPLIANCE MODULE . 14.9gea DAM BUSTERS 18.99 RIBBONS 

CARDCO CASSo RECORDER . 24.99 FLJGHTNIGHT 18.99 

MONITORS HARDBALL 18.99 
FLIGHT SIM " .29.99 STARSG 10 399 COMM 803 .99 

14" THOMPSON COLOR 129.99 
13" SAKATA COLOR JET . 2699 STARNX 10 89' COMM SOl 89' 139.99 
'3" GOLDST AR COLOR 129.99 MICRO LEAG. BASEBALL 24 .99 PRO WRITER '99 COMM . MPS 1000 '99 

14" HITACHI COLOR . 169.99 STAR BASEBALL 19.99 LX 80 89' COMM. 15261802 89' 
14·· COMM.1702 STAR FOOTBALL 19.99 STAR POWERTYPE 89' PANASONIC 1091 S.99 

179.99 
14" TEKNIKACOLOR 149.99 
12" MAGNOVIX AMBER ... 79.99 

DISKETTES JOYSTICKS 
SONY 5V. "' SIS DID 799 ATARI 699 

WE CARR Y SOFTWARE BASF 5V." SIS 010 799 THE BOSS 1199 
PERCISION 5V." SIS DID 799 THE BAT 1699 

FOR A TARI 2600-7800 BONUS5V." 015010 799 3 WAY 1999 
CE NTECK COLOR SIS DID 799 KRAFT 99' 

8 BIT & A TARI ST NA$HUA3'h "' SlD 1999 SPECTRO VIDEO 1 '" VERBATIM 3'h" SID 19 P:. SP ECTRO VIDEO 2 7 99 

INTELLIVISION - TEXA S INSTRUMENTS DISK NOTCHER ,,>; PADDLES 1299 
FLIP & FILE (SO) 699 

HOW TO ORDER: CASHIER CHECK. MONEY ORDER, MASTERCARD " OR VISA" (ADD 4% FOR CHARGE CARDS) NO PERSONAL CHECKS NO COO 'S SHIPPED 
U.P.S ..•• ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 
SHIPPING: ADD $3.00 ON ALL ORDERS UNDER $100.00 ... ADD $5.00 ON ALL ORDERS OVER 5100.00. ACTUAL FREIGHT CHARGED ON MULT IPLE ORDERS 
INTERNATIONAL: ACTUAL FREIGHT CHARGED ON ALL ORDERS OUTSIDE THE CONTINENTAL UNITED STATES INCLUDING" P 0 
POLICIES: NO RETURNS WITHOUT A RETURN AUTHORIZATION .. . NO RETU RNS UNLESS DEFECTIVE ALL DEFECTIVES WILL BE EXCHANGED NO EXCEPTIONS 
PLEASE SPECIFY . 

CALL OR WAITE FOR FAEE CATALOG 

CALL ELECTRONIC ONE r614) 864-9994 P.O. BOX 13428 COLUMBUS. OHIO 43213 



Your computer can talk in your own voice. Not
a synthesizer b t a true digitizer that records your natural

voice quality—and in any language or accent. Words and

phrases can be expanded without limit from disk. Speech

Editor program alters or improves sounds,

And it will understand what you say. A real word
recognizer for groups of 32 words or phrases with unlim

ited expansion from disk memory. Speech playback and

word recognition can work together. Have a two way con

versation with your computer!

Easy lor the beginning programmer with new
BASIC commands. Machine language programs and

memory locations for the more experienced software

author.

Exciting Music Bonus lets you hum or whistle to
write and perform. Notes literally scroll by as you hum!

Your composition can be edited, saved, and printed out.

You don't have to know one note from another in order to

write and compose!

Based upon new technologies invented by COVOX. One low price buys you the complete

syslem Includes a host of sample programs' In addition, you will receive periodic

information about speech technology, applications, new products, up-dates, and user

contributions. You will never find a better value lor your computer.

ONLY $89.95 includes all hardware and software.

Available from your dealer or by mail. When ordering by mail add $4.00 shipping

and handling (S10.00 foreign, $6.00 Canada).

The Voice Master is available for the Commodore 64,126, Apple lie, Me, II+, and

Atari 800, 800X1. 130XE. Specify model when ordering. Apple II+ (with 64K)

owners must have joystick adapter. Available from Covox al only $9.95.

Apple Me and II+ owners: Enhance speech quality and music capabilities with

optional Sound Master hardware card Installs in slot 4 or 5. Available separately

for $39.95 with demo software, or order with Voice Master lor only $119.95 {saves

$10 when ordered together).

, ic DEMO SPEECH DISK AVAILABLE New! An introduction lo
Covox speech. The $5 disk gives several general vocabularies that you

can use in any of your own programs. Sample programs include a talking

keyboard, calculator, clock, and more. English, French and German

selections Samples of level 1 and 2 speech editing. 26 page booklet

included. Price is $5 including postage ($7 outside North America).

Check, money order, or cash only. SPECIFY COMPUTER BRAND.

For telephone demo, additional information, or prompt service for credit card orders

(except $5 talking disk).

CALL (503) 342-1271H
Cail or write today tor complete product information.

5
. TALKING
■ , DISK .

v^

COVOX INC. <503)342-1271
675-D Conger Street, Eugene, OR 97402

Telex 706017 (AV ALARM UD)

Pigskin

Predictions!

Pro Handicapper
Tired of wrestling with Sunday

point spreads? Let your IBM PC

or Commodore 64/128 do it for

you! Pigskin Predictions, the

best-selling NFL handicapper,

takes the hassle out of rating

National Football League

games. Forget about obscure,

meaningless statistics. Just

spend a few minutes typing in

each week's scores and let our

point spread software go to

work. Here's what Pigskin Predictions has to offer:

■ Predicts point spreads for all games-for the current

week and the remainder of the season.

■ Calculates projected won-lost records for al! weeks.

■ Menu-driven selection of schedules, ratings, division

races, predictions or results by team or week. Seven differ

ent reports to screen or printer!

■ Maintains home field advantage and power ratings for

all NFL teams.

■ 1986 Schedule data file included free. Yearly updates

available.

Pigskin Predictions is only $39.95 on disk. Versions

available for all Commodore 64/128 and IBM/Compatible

computers. Get your copy now and be ready for the season!

Use your computer to improve your performance at the

track! Separate programs for Thoroughbreds, harness hors

es and greyhounds rank the horses or dogs in each race

quickly and easily, even if you've never handicapped before!

All the information you need is readily available in the

thoroughbred Racing Form, harness or dog track program.

We even provide a chart showing you exactly where to get

the information you need! Our software puts the savvy of a

veteran handicapper at your fingertips. Our complete in

structions and wagering guide tell you how to bet, which

races to bet and which ones to avoid—one of the real se

crets of winning at the track!

Thoroughbred factors include speed, distance, past per

formance, weight, class, jockey's record, beaten favorite and

post position. Harness factors include speed, post position,

driver's record, breaking tendencies, class, parked-out signs

and beaten favorite. Greyhound factors include speed, past

performance, maneuvering ability, favorite box, class, kennel

record, beaten favorite and breaking ability.

Thoroughbred, harness and greyhound programs are

sold separately. IBM/Compatible and Apple II versions are

$49.95 each, any two for $74.95, all three $99.95. Commo

dore 64/128 and Tandy Color Computer versions are $39.95

each on tape or disk. Any two for $59.95, all three $79.95.

Federal Hill Software

8134 Scotts Level Rd.

Baltimore, MD 21208

Orders 800-628-2828 Ext. 850

Information 301-521-4886

~~ -~ ... 
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Your computer can talk in your own voice. Not 
a synthesizer b t a true digitizer that records your natural 
voice quality- and in any language or accent Words and 
phrases can be expanded without limit from disk. Speech 
Editor program alters or improves sounds. 

And it will understand what you say. A real word 
recognizer for groups of 32 words or phrases with unlim· 
ited expansion from disk memory. Speech playback and 
word recognition can work together. Have a two way con
versation with your computer! 

Easy for the beginning programmer with new 
BASIC commands. Machine language programs and 
memory locations lor the more experienced software 
author. 

Exciting Music Bonus lets you hum or whistle to 
write and per1orm. Notes literally scroll by as you hum! 
Your composition can be edited, saved, and printed out. 
You don't have to know one note from another in order to 
write and compose! 

Based upon new technologies invented by COVOX. One low price buys you the complete 
.y.lem Includes a host 01 sample programs! In addition, you wi ll receive periodic 
information about speech technology, applications. new products, up-dates, and user 
contributions. You will never lind a bener value lor your computer. 

ONLY $89.95 Includes all h .. dware and sohwa,e. 
Available from your dealer or by mail. When ordering by mail add $4.00 shipping 
and handling (S 1 0.00 foreign, $6.00 Canada). 

The Voice Malter il available lor th. Commodore64, 128, Apple IIc,l le, 11 +, and 
Alar! 800, 800Xl, 130XE. Specify model when ordering. Apple II ... (with 64K) 
owners mUlt have loy.tlck adapter. Available from COVOI al only $9.95. 

Apple li e and II-t owne ... : Enhance speech quality and music capabilities with 
optional Sound Master hardware card. Installs in slot 4 or 5. Available separately 
for $39.95 with demo software. or order with Voice Master for only $119.95 (saves 
$ 1 0 when ordered together). 
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DEMO SPEECH DISK AVAILABLE Newt An introduction to 
Covox speech. The S5 disk gives several general vocabularies that you 
can use in any 01 your own programs. Sample programs include a talking 
keyboard, calculator, clock, and more. English. French and German 
selections. Samples of levelland 2 speech editing. 28 page booklet 
included. Price is $5 including postage (S7 outside Norlh America). 
Check, money order, or cash only. SPECIFY COMPUTER BRAND. 

For telephOne demo, additional information, or prompt service lor credit card orders 
(except S5 talking disk), 

~ CALL (503) 342·1271 • 
Call or write toda, for compl.te product Information. 

@ awox iNC. (503) 342·1271 

67!;'O Conger Street. Eugene. OR 97402 
Telex 706017 (AV AlARM UO) 

Pigskin 
Predictions! 

Pro Handicapper 
Tired of wrestling with Sunday 
point spreads? Let your IBM PC 
or Commodore 64/128 do it for 
you! Pigskin Predictions, the 
best-selling NFL handicapper. 
takes the hassle out of rating 
National Football League 
games, Forget about obscure, 
meaningless statistics . Just 
spend a few minutes typing in 
each week 's scores and let our 
point spread software go to 

- work. Here's what Pigskin Predictions has to oHer: 
• Predicts point spreads for all games--for the current 

week and the remainder of the season. 
• Calculates projected won-lost records for all weeks. 
• Menu-driven selection of schedules, ratings, division 

races, predictions or results by team or week, Seven differ
ent reports to screen or printer! 

• Maintains home field advantage and power ratings for 
all NFL teams. 

.1986 Schedule data file included free. Yearly updates 
available. 

Pigskin Predictions is only $39.95 on disk. Versions 
available for all Commodore 64/ t 28 and IBM/Compatible 
computers, Get your copy now and be ready for the season! 

Use your computer to improve your performance at the 
track! Separate programs for Thoroughbreds, harness hors
es and greyhounds rank the horses or dogs in each race 
quickly and easily, even if you've never handicapped before! 

All the information you need is readily available in the 
thoroughbred Racing Form, harness or dog track program. 
We even provide a chart showing you exactly where to get 
the information you needl Our software puts the savvy of a 
veteran handicapper at your fingertips, Our complete In
structions and wagering guide tell you how to bet, which 
races to bet and which ones to avoid-one of the real se
crets of winning at the track! 

Thoroughbred factors include speed. distance, past per
formance. weight, class, jockey's record. beaten favorite and 
post position. Harness factors include speed, post pOSition, 
driver's record, breaking tendencies, class, parked-out signs 
and beaten favorite. Greyhound factors include speed, past 
performance. maneuvering ability, favorite box. class, kennel 
record, beaten favorite and breaking ability. 

Thoroughbred, harness and greyhound programs are 
sold separately. IBM/Compatible and Apple II versions are 
$49.95 each. any two for S74 .95. all three $99.95. Commo
dore 64/128 and Tandy Color Computer versions are $39.95 
each on tape or disk. Any two for S59.95. all three S79.95. 

~ Federal Hill Software rAiiial tm 8134 Scotts Level Rd. A 
Baltimore, MD 21208 

Orders 800-628-2828 Ext. 850 
Information 301-521-4886 



ATARI 130XE
ATARI 130XE Super Computer Package

130XE Computer 1027 Printer

1050 Disk Drive Atariwriter *

Call tor individual & super package price

SUPRA 1150 Printer Interlace 59.95

Supra 1000E Modem 44.95

Atari XM-301 Modem 39.95

ATARI 130-XE SUPER
PRINTER PACKAGES

. NX-10 & Supra 1150 ,. . 299.

Panasonic 1091 & Supra 1150 309
Sups Punter Padojes have no eitra shipping craiges or nedil ait

surcharges when shipped in Continental USA

ATARI 130XE
DRODERBUND
Pnnl Shop 2895

Karaleka 2095

Prinl Shop

Grapn Ml. or III ... 1995

Print Shop Comp 3795

INFOCOM
See Commodore 64 sec

tion tor items ana prices

ELECTRONIC AflTS
Archon II 24 95

A'rction 11.95

Seven Cit or Gold 11.95
Skyfox 24 95

Pmball Const 11.95

One on One 119S

Super Boulder Dasn .. 11.95

Chessmasier 2000 ... 27.95

Racing Destruction... 11.95

Ultima III 3495

T-down Football 11.95

Mule 1195

Music Construction .. 11.95

MIC.ROPROSE
Silent Service 2395

Gunshtp 2395

Accroiet 2395

F-15 Strike Eagle .... 2395

Kennedy Approach... 23 95

Conflict/Vietnam .... 2795

SSI
See Commodore 64 section lor items and prices

SOFTWARE
MISCELLANEOUS 130XE
Mint) Pursuit 1895

Never-Ending Story
Focblitzky

Syncalc
Typesetter

Ullima III

Ulnma IV

Beachead II

Raid Over Moscow

Frghl Night

Hardball

Flight Simulator II .

Alternate Reality ..

Fleet Sysiem II....

Page Designer

Megalonill

Rubber Stamp. ...

Halley Proiecl
Synlile

Beachead II

Music Studio

Wizards Crown ...

Gettysburg
Island Caper

Baste XE

Action

MAC65XL

Paper Clip/Spell...

Leader Board

27 95

3295

24 95

34 95

4195

27 95

2395

1995

1995

34 95

24 95

4995

2195

17 95

2195

2395

3295

23 95

23 95

2795

39 95

23 95

4995

■4795

47 95

3995

2795

ATARI ST
Atari 104OST-RGB System Calt

Atari 1040ST-Monochrome System .. Call

Atari 520ST-RG8 Sy»tem Calt

Atari SZOST-Monochrome System , . Call

SF314DS/DD Disk Drive 209

We warranty all S T computers purchased Irom

ComputAbility lor ninety days.

MISCELLANEOUS ST
Kings Ouest II 3395

ST Talk 17.95

Typesetter ST 24 95

Word Invaders 2495

Mean 18 Golf 2995

Financial Cookbook 3495

Braiaccus 33.95

Micntron Utilities . ..39.95

Black Cauldron 2795

Primmasier ST 24 95

PC Intercom 8995

Final Word 94 95

Sundog 24 95

Fhpside 2795

Solispool 27.95

VIP Professional Call

Ultima II 3995

Perry Mason 33 95

Degas 27.95

Farenheil451 33 95

Personal Pascal 4995

ArlGalleryl 1995

Compubndge 1995

Major Motion 27.95

Pawn 2995

DFT 34 95

Universe II ..49.95

Rubber Siamp 24.95

Kissed 34.95

Cards 2795

Rouge 27.95

Masteriype 27.95

Easy Record ..54.95

SwiflcalcST 5995

Data Manager ST ....59.95

Little Camp People.. .3495

Philon Call

Sliip Poker 2795

Time Link 3495

IS Talk 52.95

Thunder 27.95

Psrntwoiks 49.95

Super Huey 27.95

Isgur Portfolio Call

Amazon

DOS Shell ..

Kissed

9Prmcess/Amt>er

.33 95

.27 95

.34 95

.33 95
Hacker 2995

DragonworM 3395

Borrowed Time 3395
Mi-Term 34 95

Regent 2 w,Gem . . .H95

Regenl Spell 3195

Regeni Base 64 95

Goldiunner 27 95

Time Bandit 2795

Zoomracks 4995

Easy Draw 9995

Mmdshadotv.. 33 95

Pnaniasie 27 95

Hippopotamus

Supia Hard Drive ...

Supra 1200 STModen

QMI1200 SI Modem .

PC Board Designer

Inlocom .:

Apshai Trilogy

Call

Call

159

159

...Call

See IBM

..2795
DBMan Call

Small Bus Pkg 8495

Cornerman 3495

Winter Games 2795
Winnie The Pooh 1995

Silent Service 2795

Flight Simulator II. ...3495

MusicStudio 3995

Phantasie 2795

1 Megabyte Upgrade... 175

Extended Warranty.

Computer Baseball .

Chessmastei2tXX)..

DACEasy

Hacker II

Kings Quest III

Paperclip Elite

Leader Board

.Call

2795

3295

4995

3395

3395

.Call

2795

Champ Wrestling ... .27 95

World Games 27 95

TOSonROM 2500

AMIGA
Call lor Hardware and Atid-on PeripTterats pfinoa

AMIGA SOFTWARE
Hacker 2995

Hacker II 34 95

Mindshadow 2995

Masteriype 2795

VIP Professional .... 13995

Analyze 6995
On-line 4995

Artie Fox 2995

Adventure Const 2995

Deluxe Video Call

Deluxe Paint 6995

Intocom See IBM

Rouge 27 95

Apshai Trilogy 2795

Aegis Draw 134 95

Little Comp People.. .34 95

Instant Music 34 95

Mean 18 34 95

Leader Board 27 95

Winter Games 27 95

Maxicom 3995

Maxidesk 49.95

Maxiplan 119.95

One on One 29.95

7Cnies/Gold 2995

Skytox 2995

Marble Madness 34 95

Return ^Atlantis 2995

Archon 2995

Archon II 29.95

Aegis Ammatoi 9995

Detune Print 6995

Music Studio 39.95

Borrowed Time 2995

Financial Cookuook 34 95

Scribble 6995

Halley s Project 2995

Speller Bee 3995

Gizmo 34 95

DBMan 69.95

APPLE
SOFTWARE

BRODERBUND SIR-TECH
Print Shop 3995

P^int Shop Giaphics

I II ot III 1795

Print Shop Comp 27 95

Karaleka 2195

ELECTRONIC ARTS

Bards Tale 2995

Auto Duel 3495

Skylox 2795
Loidsol Congest .2795

Ultima IV 3995

Moebius 3995

Amnesia Call

EPYX
Wmiei Games 24 95

Summer Games-ll . . 24 95

INFQCOM
See IBM section lot items

jno pricu

MICROPROSE
See Alan I30XE section tor

items and prices

.2395Wizardiy/Diam

Wizardry/Legacy. ...2795

Wizardry/Provmg 3395

SSI
See Commodore 64 sec

tion lor items & prices.

APPLE MISCELLANEOUS
Gamemaker 3495

Hardball 24 95

Sundog 27 95

Newsroom 3995

ClipAriVol I 2095

Clip Art Vol II 2795

Galo 27 95
Kung Fu Masier 2595

KaiateChamp 2593

Slnp Poker 2395

Math Blaster 34 95

Fight Night 24 95

Phantasie II 27 95

flambo 2795

Amei Challenge 2795

Crossword Magic...34 95

IBM PC
Corona PC-4Q0 Compatible Call
Corona Portable PC Compatible ... Call

IBM PC SOFTWARE
BRODERBUND INFOCOM
Print Shop 3995

Prmt Shop Graph I ..2795

4995

2995

Bank Street Writer

Ancient Art o'War

MICROPROSE
F 15 Strike Eagle

Kennedy Approach

Acroiet . .

Silent Service

2395

2/95

27 95

2795

IBM MISCELLANEOUS
Mean 18

Galo

Wizardry

Strip Poker . ...

JBI

Newsroom

Superoowl Sunday

HomePak

Alter Ego

Hacker

Borrowed Time. ..

Isgur Portfolio -..

Typing Tutor .

. 34 95

2795

3995

27 95

. 34 95

. 3995

. 24 95

34 95

. 34 95

. 2995

27 95

164 95

34 95

Deadline

Starcioss

Zorkl

Zork II or III

Witness

Suspended

Planeifall..

Sorcerer

Seastalker

Cutthroats

Hilchiker

Suspeci

Wishbrmger

Infidel

Enchanter

Spellbreaker

Mind Forever

Ballyhoo

SIERRA
KmgsOuesI

Kings Quest II

Ultima II

34 95

3495

2795

29 95

2795

34 95

2795

29 95

2795

2795

2795

29 95

27 95

2995

2795
3495

3495

27.95

3495

3495

3995

COMMODORE
COMMODORE 128

C-12B Computer Call 1670 Modem 139

1571 Disk Drive Call 1350 Mouse 4295
1902 Monitor Call 1750 512K E»pander ... 169

COMMODORE 128 SOFTWARE
Swiitcalc w/Side .... 49 95 Superscripl 128 59 95

Wordwriter ■ Spell ...4995 PerfectWnier ..4995

Data Manager II 4995 Sylvia Portei-128 . ..4995

Fleet System III 5495 Perfect Filer 4995

Mach126 3495 Viziwnle128 Call
Superbase 12B 69 95 Uizisiai 128 Call

Pocket Writer 128 .... 32 95 Pocket Filer 128 32 95
Pocket Planner 128 ... 32 95 Partner 128 49 95

Basic Comt'ler 128 ...44 95 Cad Pa k 128 44 95

CoboM28 44 95 Super C Compiler ....5995

COMMODORE 64
NEW 64C Computer .. Call 1660 Modern 49 95

C-64 Computer Call 1670 Modem 139

1541 Disk Drive Call 1702 Monitor Call

COMMODORE 64/128

SUPER PRINTER PKGS.
NX-10 & Xetec Supergraphic.... 299

Panasonic 1091 & Xetec

Supergraphic 309

Legend 1080 & Xetec

Supergraphic 269
Super Printer Packages nave no added shipping

Or charge card surcharges when shipped in

Continental USA

Write Supplies Last

B.i. SO Column Card.... 59.95

XETEC Super Graphic 69.95

GENERAL

HARDWARE

TM£ PWTa UMIHOTHE WftEB lYOflD

NX-10 Call

SG-15 369

SD-10 339

SD-15 449

SR-1Q .489

SR-15 CalL

NL-10 Cat!

NL-10C Call

PRINTERS
Panasonic 1091 239

Legend BOB 169

Legend 1080 209

Powertype 309

Juki Call

Epson Call

Panasonic 1080 215

PRINTER BUFFERS
Microfazer From 169

U-8u1M6K 7995

UBuii 64K 9995

MODEMS
Volksmodem 1200 189

Prometheus 1200 299

Maxwell 1200 Call

Maxwell 2400 Call

Prometheus 2400 Call

MONITORS
NAP Amber 8995

Commodore 1702 Call

Goldstar 13" Color .. 124.95

Teknika RGB Call

Thommson Call

Commodore 1902 289

COMMODORE 64 SOFTWARE
ACCESS
MachV-Can 2195

Leader Board 2795

Tenth Frame 2795

SSI
Battle'Antietam 3295

Panzer Grenider 2495

USAAF 3795

Kamagrjppe 3795

Broadside 2495

Carrier Force 37 95

Comp Amoush 37.95

Field oi Fire 24 95

Gemslone Warrior ...2195

Imp Galacium 24 95

Computer Baseball... 24 95

Comp Quarterback ..2495

Wizards Crown 2795

Gettysburg 3995

Phantasie 24 95

Mech Brigade 3995

SSI [NO ATARI]
Rings of Zilfin 2795

Ptiartasiell 2795

Battle Group 3995

Roadwar200G 2795

EPYX
Winter Games 2-195

Apshai Trilogy 24 95
Fast Load-Cart 2495

Vorpal Utility 2255
MulHplan 44 55

Movie Monster 2495

World Karate 1995

Super Cycle 2495
Champ Wrestling....2495

MISCELLANEOUS
COMMODORE 64
Print Shop 28.95

Calkit 34.95

Superbase 64 47.95

INFDCOM
Zorkl 2495

Zorkll.orlll 2795

Deadline 2995

Starcross 2995

Witness 24 95 Karateka 20.95

Planettall 2495 Hacker 20.95

Hitchiker 24 95 Gamemaker 2795

Enchanter 24 95

Cutthroats .24 95

Sorcerer 2495

Spellbreaker 2995

Ballyhoo 2795

Moonmisl 2795

Leather Goddess

ELECTRONIC ARTS
Adv Construction

Mailorder Monster

Ultima IV

Bards Tale .....

Lords ot Conquest

Chessmasier 2000

Ultimate Wizard ..

Mind Mirror

Auto Duel 3495

Ogre 2795
Bard s Tale II 2795

Battle Front 2795

Robot Rascals 2795

Heart of Africa 1195

See Atari 130XE Section lor

rest ot items & prices.

MICROPROSE

See Alan 130XEsection lor

items and prices

ABACUS SOFTWARE
Call tor Items and Prices

.27 95

.2995

.1195

4195

.27 95

27 95

..2795

.24 95

.24 95

Ultima II 3795

Karate Champ 25 95

Paper Clip/Spell 54 95

Consultant 41.95

Internal I Hockey ....19.95

Pri Shop Compan ...27.95

Prl Shop Graphics ... 19.95

Jel 2995

Printmaster 24.95

Newsroom 34 95

Fontmasterll 34 95
Sports Lib Vol 1 19.95

Geos 3995
Adv Music Sysiem ..54.95

Spitfire 40 23.95

Fight Night 1995

Hardball 19.95

2on2Basketball ....23.95

Murder/Mississippi 23 95
SudIo^ic Baseball 29 95

Printmaster 24.95

Commando 2595

Super Huey II 16 95

"RiePawn 2995

Elite 2095
Infiltrator 20.95

Bob n Wrestle 20.95

Shaidol Spring 2795

Partner 64 3995

Hacker II Call

Deceptor 19.95

PO Box 17B82. Milwaukee. W(53217

ORDER LINES OPEN

Mon-Fri 11 a m -7pm CST

Sal 12pm -5pm CST

NO SURCHARGE FOR MASTERCARD & VISA
To Order Call Toll Free

800-558-0003

For Technical Info., Order Inquiries, or for Wise. Orders

414-351-2007
ORDERING INFORMATION: Please speclly system. For fast delivery send cashiers check or money order Personal and company checks allow 14

business days to clear School PO s welcome C.0.0. charges are 13.00 In Continental U.S A include S3 00 lor software orders. 4°u shipping lor

hardware, minimum S4 00 Master Card and Visa orders please include card tf. expiration date and signature Wl residents please include S".c

sales tax HI.AK FPO, APO. Puerto Rico and Canadian orders, please add 5°ushippmg. minimum $5.00. All other foreign orders add 15%shlpplng.

minimum S10.00. All orders shipped outside the Continental US A are shipped first class insured U S mail If foreign shipping charges exceed

the minimum amount, you will be charged the additional amount to gel your package loyou quickly and safely All goods ate new and include

factory warranty. Due tQ our low prices all sales are final All deledive reiurns musl have a return authorization number. Please call (414.) 351-2007 to

obtain an R A tf or your return will not be accepted Priced and availability subject to change without notice

AMIGA 
CaD lOr H.,-dwlIn utd Add-on Peripll".r, price, 

AMIGA SOFTWARE 
Hacker . . ... 29.95 Maxicom ... . .. 39.95 
Hacker II ... ....... . 34 .95 Maxidtsk ......... . 49.95 

COMMODORE 
COMMODORE 128 

C-I28Computer . . ... . Call 161OModem . . .. 139 
1571 Disk Olive . . .Call lJSOMouse . .. 4295 
1!XXZ Monrtor . . . .Call 1750 512K Expander . t69 

GENERAL 
HARDWARE 

~~@If)l .... , .. ...... . 
.... _-----t.l rndshadow ..... . .. 29.95 Madplan ...... 119.95 COMMODORE 128 SOFTWARE 

Masteftype . .. 27.95 OoeonOnt ... . ..... 29.95 NX. 10 .. . ... Call 
YIP ProleSSlonal .... 139.95 7 CIIIeS /GoId . . .. . . 29.95 Swrltcalc w/Side .... 49.95 Superscrrpt 128 . .. . .5995 8G.15 .. . ... .. 369 .. ....::==-=::!:'='="""""''-'~=--=-:-:,=-=='''''''-I Analyz! . . ......... 6995 Sky!ox ......... . .. 2995 Wordwrrter' Spell . . . 4995 PelleclWrrter .. 4995 
On·lrne . . . . ....... ,,995 Marble Madness .. ... 3495 Data Manalll!f II . .... 49.95 Sylvra Porter·l28 .4995 80·10 . . . . . , .. 339 
Amc FOl ....•..... 2995 Relurn/Allant l$ . . ... . 2995 Flett5ystemllt . . .. .. 5495 PerlectFll1!f . ..... 4995 80.15 .. .. ... . 449 
Adventure Const ..... 2995 ArChon ..... 2995 Mach 128 .... . .. ... 34.95 YIZfwllte t28 . . .. Call 
DtluxeYideo .. . . .. cau ArchonU . .. . . . .29.95 Supetbasel28 . ... 6995 YrZlstar 128 . . .. Ca ll SR-10 .. . ....• 489 
Delu~epa rnt ..... . . . 6995 Aegis Anlmatol ... . 9995 I'ockel Wlllerl28 .... 32.95 PotketFilerl28 .. ,3295 SR-15 .. _ Call 

I
I-~~~~~~~~~f;~;';~~;=~ Inrocom . . .. . See IS", OeIuxePrlnl .... . . . . 69.95 PtH;ketPlanner 128 . .. 32.95 Partner 128 . . .... 4995 NL-l 0 . .... .. Call Rouge . . . . 27 95 Music Sludio . . ..... 39.9S Basic Com pier t28 . .. 44.95 Cad Pak 128 .. . ..... 44 95 

Apshai Tnlogy . . ... . 2795 BorrowedTfme ...... 2995 Coboll28 ... 4495 Super C Compllet . . 5995 NL-10C .. ... Call 
AegrsOfaw ........ I3495 FmancialCookbOOk 3495 COMMODORE 64 PRINTERS 
LJt1leComp People ... 3495 5cflbble ........... 69.95 995 Panasonlt l09t . . . .... 239 

r ~~:~nn~~I ~siC .... :: : ~ .: ~:II~;saZe°j.~~ : . . :: : ~:: ~,:,wr!;~m~~~~.: : ~::: :: ~~~:~ : .. . ::: ~ 139 Legend 1WlI . • . 169 
Prrnt Shop Foobhl1ky .. 2795 Lead!!! Soard ... . 2195 Gizmo . . , ...... .. .. 34.95 154 1 Disk Drive . ..... Call 1702 Monitor . . .. .. . . . Call Legend lOeo . ..209 

Graph 1.1I. 0rlll ... 1995 Syncalc .... 3295 WmlerGames . .. 27.95 OB Man ... .. . . . .. .. 69.95 COMMODORE 64/128 Powertype .. ..:J09 
Prrnl ShOP Comp . . 2795 Typesetter . . 24.95 A P P L E Jukl . . .. Ca ll 
INfOCOM UH,m.lII . "95 SUPER PRINTER PKGS. E,soo .... . ....... .. C. II 
Soo Commodore 64 sec- Ultima IV 41 ,95 PanasonlC lOBO .. . . . . . 215 
'~'o, '''~.od",~. e, .. he" H.. .•.•• "95 SOFTWARE NX-l0 & Xetec Supergraphic .. .. 299 PRINTER BUffERS 
ELECTRONIC ARTS RaldOvetMoscow 2395 BRODERBUND SIR·TECH p ' 1091 & X t MlCrolazer .. . . .. Froml69 
ArChonU ........... 24.95 Fi9htN'U hl 1995 Prmt ShOp .. . .. 39 95 Wllalory/Olam .. 2395 anasonlc e ec U.:U::: ..... .. . ~.: 
Archon ............ 1195 ~1;~~~~I~atOlil t995 Prrnt Sl\op GraphlCs Wrlardryllegacy . .. . 2795 Supergraphic .... . ... ..... . 309 u· U It .. .. . . 

~~~X~'~ . ~~ ~:~ :: . : ~!: Alternale Reality ~: Prlln~ I~~:IComp . : ~ ~ ~stdrY IProvrng . . .. 3395 Legend lOBO & Xetec ~~~~~Sem 1200 . .... 189 

PinbaliCOfISI ....... 11.95 Fleet Systtm II ~9.95 KaJateka .. 2195 See Canmodore64.sec- Supergraphic ........ . . . ... 269 PrometheJsl200 .. . ... 299 
One on One .•.•.•••• 1195 Page Dtsrgnet 2195 "on 101 ,Iems & pflces. Sup« Printer Packages have no added shJPping Maxwell 1200 .•• . •• call 
Super Boulder Dash •• 11.95 ~e::st,~~P ' ;~.: 2995 APPLE MISCELLANEOUS or charge card surcharges when shIpped In Maxwell 2400 . . .. .. . call 
Chessmastet 2IXXl •.• 27.95 Halley PrOJtcl 23 95 34 95 Gamemaket .. . ••... 34 95 ~C~on~M~'~"~"~1 ~U~SA::.. __________ ... PromelhtJs 2400 .. . . . cau 
~1lII~truChon ... ~: Synlrle ... 3295 2795 Hardllall ........... 2495 MONITORS 
T tlma I ~ . . i .... · 95 Beaehtad II 23.95 27 95 Sund DII ··········· .2795 WhIIcr Supplle. La.t NAP Amber ..... ... 89.95 
·down oolbal ..... 11. MuslcSludo .. 2395 I 39 95 Ne\\ sroom .... . ... . 3995 Commor:lorel702 .. Cau 
~~~IC 'Construction . . : ::: WIzard s Crown . 27.95 =':s~ . ~ ~ Clip All Yol I .. . .... 2095 B.I. 80 Column Card . . .. 5 • .85 GoldsTal IT COIOf .. 124.95 

Genysburll . 3995 .' a ClrpArIYollI . .. . . .. 2795 TeknlkaRGB .... Call 
MICROPRDSE Island CaPt'r . 23 95 EPYX Gato .. 2795 Thommson . . ..... .. Call 
SIIenISefVIce .. . 2395 BasJCXE 4995 Wrnter Games 2495 KurIO Fu Mastet .. ~95 XETEC Super Graphic .. • .. •• 69.95 Commor:lgre t902 . . ... 289 
Gunship .... . . . ... . 2395 Act fOll 4795 Summer Ga mes-II 2495 Ka,aleChamp ...... ~95 ., ____________ .... ____ ....JL._ ....... ___ _ 
AcefOltt . .. 2395 MAC65XL '" 4795 INFOCOM Strrp Poket . . . 2395 r 
F-15Stlike Eallie ... . 2395 Paper Cirp /Speli . 3995 See IBM $llCloon /01 Hems MaIR Blaster . .... . . . 3495 COMMODORE 64 SOFTWARE 
Kennedy ApproaCh . . . 23 95 leade! Boald 2195 iJI'Id P' lCes Ftg ht Nrllhl ....... . . 2495 
ConllicllVittnam .. . . 27.95 MICROPRDSE l'IIantasfeli ...... .. 2795 

ACCESS INFOCOM MISCELLANEOUS 
COMMOOORE 64 lorkl .. . ...... 2495 

lork II. or III .. .. .. .. 27 95 
Mach Y·Cart . . .. . 21.95 
Leader Board ....... 2795 SSI SeeAta" 1JOXE secr,on /at Rambo ... . .. . 27 95 Print SlIop ...... . .. 28.95 

See Commodore 6f sec/IOn 'or--="~.m~'='===='--__ I ,lems and Ptces Amel Challenge .. .. . 2795 =- Crossword Maglc .. .. 34 95 
Tenth Fra me . . .. 27.95 
SSI 

Deadline .29.95 Calkit ...... .34.95 
Stalcross . .. . 2995 Superbase64 .. 47.95 

Atari 1040ST·RGB S)'It. m •••••• Cell 
At&111040ST-Monochtome SY$tetn • • Can 
Atarl 52OST· AGB System • • • • • •• Ca l! 
Atert 520ST-Monochrome S),atem • • Call 
SF3140S/DD OIN Drive • • • • • • •• 209 
We warranty all ST computers purchased 110m 
ComputA bility lor n inety days. 

MISCELLANEOUS ST 
KII'lgS Ouesl ll .... . . . 33 95 Amu on . . . . . .3395 
STTaik .. ... . ...... 17 95 DOS Shell . 27 95 
TvprseTler ST ....... 2495 KISsed ....... 3495 
Word Invaders ..... 2495 9PIIIICtss iAmDef .3395 
Mean 18GoI!. . . . . . . . 2995 Hacker. .... 29 95 
FmanClal Cookbook 34 95 OfagonwortcL .3395 
Bralacws .. .. . . .33,95 Sorrowed Trme ..... 1195 
MlCIllronUtihl;es ... 3995 Mi·Tefm .. .. .. .3495 
Black cauldron ...... 2795 Regenl 2 wlGem .64 95 
PrmlmasterST ... 2495 Regenl SpelJ . .3195 
PC tntercom . . 89.95 Regem Base .. . .6495 
FinaIW(Md .. . .. 9-195 Goldrunllef .. ..V 95 
Sunclog ....... . . .. . 2495 Time Bandit .27 95 
Flrpsrde. .2795 loomracks . . . ,4995 
So'tspool . . . . .. 2795 EasvOraw . .9995 
YIP Prolessional .. . ... Call MlndshadOw . . .. 33 95 
Uitimall .. . . .... . .. 3995 l'tIantasie ... ... . .. . 2795 
Perrv MasOfl . . . . . . 3395 Hippopotamus . .Call 
Degas .. .. 27 95 Supra Hard Olive ... Call 
FarenheI14S1 . ..... . 1195 SU pi'a 12OO STMooem 159 
Personal Pascal ...• . 4995 01.11 1200 SI Mooem ... 159 
Art Gallety t •• • • 19 95 PC Board OtslQner .... Call 
Compubridlle . . .. . 19,95 Inlocom ........ See IBM 
Major MOhon . . .27 95 ApsI'Ial Tll logV ...... 2795 
Pawn. .2995 DeMan . .. Call 
OFT .34.95 Small Bus Pkll . .... 8495 
Universe 1\ ••• 49.95 COrnerman . . ... . .34 95 
Rubber Stamp . . .. 2495 Wrnler GaIN!S ...... . 2795 
Kissed ...... . .. ... 3495 Wrnnre The Pooh ..... 1995 
cards . ........ 2795 Srlem Sfrvlte ....... 2795 
ROUQe .. . ...... .... 27.95 Fllllhl Srmulator 11 •••• 34 95 
MaSlertvpe .... . . ... 27.95 Musle StudiO ..... .39 95 
EasV Record ... . . ... 54.95 l'tIamasie ... . .. . ... 2795 
SWIllcaJc ST ..... .. . 59.95 t Megabyte UllOrade ... 175 
Data Manager ST . . .. 59.95 Extended Warramy . ... Call 
lillie Comp People , . . 34 95 Computet Baseball .. . 27 95 
PIllion . ... . . . . . . Call ChtssmaSler 2OCO ... . 32 95 
Strip Poker . . . . 2795 OACEasy .... 4995 
fime Link ... . ... ... 3495 Hacker II .... ....... 3395 
IS Talk . . .. . ... ... 5295 KrnllsOuestlll ....... 3395 
Thundel . .27.95 Paperclip Ellie. . ... Call 
palntworks . ..... . .. 4995 leader Board. . . .. 2795 
Super Huey. . ... 21.95 Champ Wrestlrng .. . . 2795 

Portlolio. . .Call World Games. . . . . 27 95 

IBM PC 
Corona PC-400 Compatible •..•.. . cai( 
Corona Ponable PC Compatible ... Call 

IBM PC SOFTWARE 
BROOERBUNO 
Plrnl SlIop .. 
Pr rnt Shop G/aph I 
Bank Street Wllter 
Ancrenl Arl ot Wal 
MICROPROSE 

"95 
" 95 
"95 
"95 

F·15Stlfke Eaglt 23 95 
)(tnnedy Approach 2795 
Aclo)!1 2795 
Srlent SerVICe 2795 
IBM MISCELLANEOUS 
Mean 18 .. 34 95 
GaIO Z7 95 
Wilaldry 3995 
StIlP Poker 27 95 
Jet .. 3495 
Newsroom . 39 95 
SUpefbowl Sunday .. 2495 
Home Pak .. 34 9S 
Aiter Ego ... J;j 95 
Hackel . .. ... 29 95 
Bouowed lime 2795 
Isgul Porllollo t64 95 
Tv prng IUIOf 34 95 

INfOCOM 
Deadlrne .. 34 95 
Staraoss 34 95 
l Olkl . 2795 
l Olk II or III 29 95 
WllnesS 2795 
Suspended 34 95 
!'IaMUalt 2795 
SoIW ef . 29 95 
Snstal~er 2795 
Cultllroats 2195 
Hltehrkel 27 95 
SuS pecl . . 29 9S 
Wlsllllrlnoer .... 2795 
Inlldtl . 29 95 
Enchantel .... 2795 
Spellbrta~er .. . 34 95 
Mrnd FOlevel ....... 3495 
Ballyhoo . .. 2795 
SIERRA 
Krnll 'S Outst ... . . .. 34 9S 
Krnll'5 Outs t 1\ •••••• 34 95 
Ultima II ...... 3995 

Banle/Antretam . .... 32.95 
Panler Gremder .. . . . 2495 
USAAf . ... .. ...... 3795 
Kam~ruppe ... . . .3795 
Broadsrde .. . . . ... . . 2495 
Callier Force . . .. . . 3795 
Comp Ambush ... ... 37.95 
Field 01 Fire .. . ... . . 24 95 
GemstOfle Wall/or . . . 21.95 
Imp Galaclum ... . . 24.95 
Com;ll.lter Baseball . . 2435 
Com~ Ouarterback .. 2495 
Wrurds Crown . . . ... 27.95 
Gettysburg . . ... 3995 
l'tIantasle .... 2495 
Mech Bllllade . .3995 
SSI (NO ATARI( 
Rings 01 ZlIlin . .. . .. . 27.95 
l'tIantasle II . . .2795 
Battle Group .. . ... . . 3995 
Roadwar 2IXXl •. .. .. . 2795 
EPYX 
Wrnter Games . . .2495 
Apshal Trilogy ... 2495 
Fast Load·Cart. . . . . 2495 
Yorpal Utlhty ....... 2295 
Multiplan . . . . .. 44 9S 

. MOVIe Monster . .... 24.95 
Wor ld Karate .. . . . 19 95 
SUpel Cycle .. .• . ... 2~ 95 
Champ Wrestlfng . .249S 

WItness. . .. 2495 
Planetlall ... 2495 
Hrtcllrkel . . . . .. , .24 95 
Enchantef . .. . .. .2495 
CutttlrOat5 ..... 2495 
SOlcerer .. ..... . .24 95 
Spelilnaker . 29 95 
Ballyhoo . . .. 27 95 
Moonmist . . .. 2795 
Leatllel Goddtss ... 2795 
ELECTRONIC ARTS 
Adv COll$lruClron .. 29 95 
Marl Order MOll$ter .. 1195 
Ultima IY . . . .4195 
BardsTale ...... . 2795 
lords 01 Conqutsl .. . 2795 
ChtSsmaster 20XI ... 27 9S 
Ulumale WIzard . . .24 9S 
Mind Mirr Of . .2' 95 
Aulo Duel .34 95 
Ogre ..... ... .. .. 2795 
Bard s Tale 11 •• .27 95 
Baltle Front . . .2795 
Robot Rascals .. .2795 
Heart 01 Alrrca .. . .. . 1195 
SeeAr,,, I30XE .fIl'crlOfllOi 
flut 01 Item! & pflces 

MICROPROSE 
SeeA/arj lJOXE SIte/IOn lor 
item! Ind pm:es 
ABACUS SOFTWARE 
C,II/or /lI1ms Ind PIICI, 

Kalateka . . . ... 20.95 
Hacker .. 20.95 
Gamemaker ..... .. 1195 
Ullrma II .... ... . .. 37.95 
Karate Champ . . . .25.95 
Paper Clip/Spell . . ... 54.95 
Consunam .. . 41.95 
Intl!fnan Hockey .... 19.95 
Prl ShOp Compan ... 27..95 
PrT Shop Graphlts ... 19.95 
Jet .. . ..... . 29.95 
Pr rntmastfr . .... . . 24.95 
N!Wsroom .... . . . 3495 
FOfltmaSltr II • •.•••. 3495 
SpOtlS l rb Yol 1 • •••• 19.95 
Geos • . •••••• •• ••• • 39.95 
Adv MusIC System . . 54.95 
SPllllle 40 . . . .. . .. 23.95 
FlOht Night 19.95 
Haldball . . 19.95 
2 on 2 Basketball .... 23..95 
Murdef /MlsSlssippr 23.95 
Subl o~1C Baseball .... 29.95 
Pr ,ntmaster .24.95 
Commando. . .25.95 
Super Hut)' II . .16.95 
The Pawn. . . .... 29.95 
Elite . . .. .. 20.95 
Infrltrator ........ .. 20.95 
Bob 'n Wrtstle . .20.95 
Shald 01 Sprinll . .27.95 
Partner 64 .... 39.95 

- EST. 1982't(fliJll __ , ... Hacker II .... Call 
Deceplor .. 19.95 

PO BOl 17882. Milwaukee. WI 53217 
ORDER Ut.'ES OPEN 

Mon.Fri 11 a m. - 7 P m. CST 
Sat 12pm · 5pm CST 

To Order Call Toll Free For Technical Info., Order Inquiries, orforWlsc. Orders 

800-558-0003 414-351-2007 
ORDERING IN FORMATION: Please specl1y syslem. For las t del ivery send cashier'scheck or money order Personal and company checks allow 14 
busrness days 10 clear School PO 's welcome C.O.D. dllIlI" are $3.00 In Conlinenlal USA !nclude S3 00 tor sot\ware Olders. 41• shipping lor 
hardw~re . minimum 54 00 Master Card and Visa orders please include card Ii. expiration dale and signalure WI reSidents please include 5~. 
sales lax . HI. AK. FPO. APO. PuerlO Rico and Canadian orders. please add S~o shipplng . minimum S5.00. All other lotelgn ordm add IS%shlpp lng. 
minimum $10.00. All orders shipped oulside the Continental USA are Shipped fi rst class insured U Smail, IIloleign shipprng Charges exceed 
the minimum amount you Will bechatged Ihe addilional amount to gel your package 10 you quickly and safely All goods ale new and include 
'aclory warranty. Due to our low prices all sales are tina!. All deleCl lve le1urns mus1 havea relurn 3ulhorlullonnumber. Please call (4 14) 351·2007 to 
obtain an R A ~ or your relurn will not be accepted. Priced and availabili ly subjecl to change without nollce 



Classified

SOFTWARE

DISCOUNT SOFTWARE: Amiga/Apple/Atari/

C64-128/IBM PC-rCjr/TRS-80/Timex/Sindair.

Free Catalog: WMJ DATA SYSTEMS,

4 Butterfly Dr., Hauppauge, NY 11788

COMMODORE: TRY BEFORE YOU BUY. Best

selling games, utilities, educational, + classics

and new releases. 100's of titles. Visa/MC. Free

brochure. RENT-A-DISC, Frederick Bldg. «345,

Huntington, WV 25701 (304) 529-3232

ATARI 8 BIT: FULL FUNCTION BUSINESS

DBMS. Any drive(s)/upgrades. GL/AR/AP/lnv/

Mail/W/P.'9000 records/disk. MICROMOD,
1635-A Holden Ave., Orlando, FL 32809

(305)857-6014

$$ WIN WITH THOROUGHBRED HARNESS &

Greyhound handicapping software...529.95,

enhanced...549.95. Professional Football handi

capping system: $39.95. For most computers.

Free info. Software Exchange, Box 5382 CP,

W. Bloomfield, MI 48033. Call: (313) 626-7208

FREE APPLE SOFTWARE

Over 1000 Public Domain Programs on 50

diskettes. S5 each Plus SI for shipping per order.

Send $1 for catalog. Refundable with order.

C&H ENTERPRISES

PO Box 29243, Memphis, TN 38127

Update & Analyze your income and expenses

with INCOME ANALYSIS. Menus, hardcopies,

totals, averages, percentages, summaries, fast-

edit, sound & more. A MUST for part-time

employees! Atari 48K Disk only S12.95.

DATA'LOCIC, Box 52193, Livonia, MI 48152

SELL YOUR PROGRAMS to Software Publishers

Software for the Apple, Atari, Commodore, IBM,

TI, TRS-80, Zenith, Osborne, Kaypro, others.

Directory S5.95. I.W., Box 4058L Pas., CA 91104

TI-99/4A QUALITY SOFTWARE for Business,

Home and Entertainment ** Bonus Software

Offer!!" Send for FREE catalog to MICRO-BIZ

HAWAII, BOX 1108, PEARL CITY, HI 96782

IBM PUBLIC DOMAIN SOFTWARE S3 PER

DISK. Send for free list. We have dbases/

games/spreadsheets/finance/educational/and

more. For home or business. Disks are new
DSDD. JDX/C, P.O. Box 1561, Corona, CA 91718

FREE APPLE SOFTWARE

Over 1000 Public Domain Programs on 50

diskettes. $5 each plus $1 shipping per order.

Send $1 for catalog (refundable with order)

C&H ENTERPRISES

PO Box 29243, Memphis, TN 38127

T1-99/4A Software/Hardware bargains,

Hard to find items. Huge selection.

Fast service. Free catalog.

D.E.C., Box 690, Hicksville, NY 11801

COMPUTERIZED DAILY JOURNAL. Enter

password to record daily activities. IBM-PC

& compals. Send S25 M.O. for prompt delivery.

D. Nowell, 2134 W. Main, Houston, TX 77098'
Send Self-Addressed Stamped Envlp for info only.
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IBM/PC/XT/AT TECHNICAL PROGRAMS.

LINCAD-Linear Circ Anal & Design - $99.

CALCAD-Logic Circ Anal & Synthesis - S179.

FFT Spectrum Analyzer - S99. Add $3.50 s/h.

OH res add 5.5% tax. Sofcad Electronics, Inc.,

P.O. Box 21845, Columbus, OH 43221

PRACTICE PSYCHOTHERAPY on your C64 or

APPLE. 5 different patients for you to improve

your initial interview skills. Realistic and fun as

well as educational. 532.50 for C64 disk, 542.50

for Apple disk. NY res add 7% tax. Clinical

Interviews, Box 69, Willard, NY 14588

DISCOUNT SOFTWARE: Amiga/Apple/Atan/

C64-128/IBM PC-PCjr/TRS-80/Timex/Sinclair.

Free Catalog: WMJ DATA SYSTEMS

4 Butterfly Dr.. Hauppauge, NY 11788

fATTE)jfl0NTT99/4A0WNERS
• Over 1500 Accessories

THE WORLDS LARGEST

COMPUTER ASSISTANCE GROUP

Now serving over 35.000 members worldwide

with the best in technical assistance, service,

and products lor the Texas Instrument 99/4A

To become a member and receive newsletters,

catalog, technical assistance and membership

package, send $10 00 lor a ONE Year Member- j
ship to- 99/4A National Assist Group

National Headquarters
P.O. Box 290812

Ft. Lauderdale. Florida 33329

Attention Membership Division

For Information Call (305) 583-0467

HARDWARE

Clone Kits, Modems, Hard Drive Kits, Disk

Drives, Diskettes, Printers, Memory & ICs

Distributor Pricing to End Users and Dealers.

Free Shipping. For Catalog Call 1-800-833-2600,

in Ohio (513) 531-8866

MISCELLANEOUS

IBM PCjr REPORT: THE NATIONAL NEWS

LETTER. PCjr-specific articles, reviews. Public

Domain from across the nation. 518/yr.

PCjr CLUB, POB 95067, Schaumburg, IL 60195

LEARN TO PLAY THE MOST FASCINATING

STRATEGY GAME IN THE WORLD.

Easy to leam, but a challenge for any game

player. Send S2.95 + SI s/h for 92 page

book: "An Introduction to GO". Visa/MC.

Moneyback guarantee. FREE catalog of books

& games. Ishi Press, 1101 San Antonio Road,

Suite *302, Mt. View, CA 94043 (415) 964-7294

Floppy Disk Indestructo Mailing Boxes

for shipping or storage! Four sizes!

Single disk or five disk mailer in

5'/t" and 8", 29C to 49C, Discounts for

Quantity! Call to order (513) 254-0825

15= Regperf & Grbr 3500 sheets $23.00.

20« Microperf 2700 sheets S22.00.

Cal! for other sizes, weights and perfs.

Computer Center (715) 732-4270

COMPUTE! Classified is a low-cost way to tell over 350,000

microcomputer owners about your product or service.

Rates: $25 per line, minimum of four lines. Any or all of the first line set in capital

letters at no charge. Add $15 per line for boldface words, or $50 for the entire ad set

in boldface (any number of lines.) Inquire about display rates.

Terms: Prepayment is required. Check, money order, American Express, Visa, or

MasterCard is accepted. Make checks payable to COMPUTE! Publications.

Form: Ads are subject to publisher's approval and must be either typed or legibly

printed. One line equals 40 letters and spaces between words. Please underline

words to be set in boldface.

General Information: Advertisers using post office box numbers in their ads must

supply permanent address and telephone numbers. Ad will appear in next available

issue after receipt.

Closing: 10th of the third month preceding cover date (e.g., June issue closes March

10th). Send order and remittance to: Harry Blair, Classified Manager, COMPUTE!,

P.O. Box 5406, Greensboro, NC 27403. To place an ad by phone, call Harry Blair at

(919) 275-9809.

Notice: COMPUTE! Publications cannot be responsible for offers or claims of

advertisers, but will attempt to screen out misleading or questionable copy.

Classified 

SOFTWARE 

DISCOUNT SOFTWARE: Amiga j Apple/ Atan/ 
CM- 128/ IBM PC-PCjr / TRS-80/ Timex/ Sinclair. 
Free Catalog: WMJ DATA SYSTEMS, 
4 Butterfly Dr.. Hauppauge, NY 11788 

COM MODORE: TRY BEFORE YOU BUY. Best 
selling games, utilities, educational. + classics 
and new releases. 100'5 of titles. Visa/ Me. Free 
brochure. RENT -A-DISC, Frederick Bldg. qo345, 
Huntington, WV 25701 (304) 529-3232 

ATARI 8 BIT: FULL FUNCTION BUSI ESS 
DBMS. Any drive{s}/upgrades. GlI AR/ AP / In ... / 
Mail/ W f P. 9000 records/ disk . MICROMOD, 
1635-A Holden Ave., Orlando, FL 32809 
(305)857-6014 

$5 \VIN WITH THO ROUGHBRED HARNESS & 
Greyhound handicapping software ... S29.9S. 
enhanced ... $49.95. Professional Football handi
capping system: 539.95 . For most computers. 
Free info. Software Exchange, Box 5382 CP, 
W. Bloomfield , MI 48033. Call: (313) 626-7208 

FREE APPLE SOFTWARE 
Over 1000 Public Domain Programs on 50 
d iskettes. 55 each Plus $1 for shipping per order. 
Send $1 for catalog. Refundable ''lith order. 
C&H ENTERPRISES 
PO Box 29243, Memphis, TN 38127 

Update &: Analyze your income and expenses 
with INCOME ANALYSIS. Menus, hardcopies, 
totals, averages, percentages, summaries, fast
edit, sound &: more. A MUST for part-time 
employees! Atari 48K Disk only 512.95. 
DATA LOGIC, Box 52193, Livonia, MI 48152 

SELL YOUR PROGRAMS 10 Software Publishers. 
Software for the Apple, Atari, Commodore. IBM, 
TI, TRS- 80, Zenith, Osborne, Kaypro. others. 
Directory 55.95. lo W., Box 4058 1, Pas., CA 91104 

TI-99/ 4A QUA LITY SOFTWARE fo r Business, 
Home and Entertainment • • Bonus Software 
Offer!! · · Send for FREE catalog to MICRO-BIZ 
HAWAII , BOX 1108, PEARL CITY, HI 96782 

IBM PUBLIC DOMAIN SOFTWARE 53 PER 
DISK. Send fo r free list. We have dbases/ 
games/ spreadsheets/ finance / educational/ and 
more. For home o r business. Disks are ne\,' 
DSDD. JDX/ C. P.O. Box 1561 , Corona, CA 91718 

FREE APPLE SOFTWARE 
Over 1000 Public Doma in Programs on 50 
diskettes. 55 each plus $1 shipping per order. 
Send $ 1 for catalog (refundable with order) 
C&H ENTERPRISES 
PO Box 29243, Memphis. TN 38127 

TI-99/ 4A Software/ Hardware bargains. 
Hard to find items. Huge selection . 
Fast service. Free catalog. 
D.E.C., Box 690. Hicksville, NY 11801 

COM PUTER IZED DAILY JOURNAL. Enter 
password to record daily activities. IBM-PC 
&: com pa ts. Send $25 M.O. fo r prompt del ivery. 
D. Nowell , 2134 W. Main, Houston , TX 77098 
Send Self-Addressed Stamped Envlp for info only. 
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IBM / PC/ XT/AT TEC HNICA L PROGRAMS. 
LlNCAD-Unear Circ Anal &: Design - $99. 
CALCAD-Logic Circ Anal &: SyntheSis - $ 179. 
FFT Spectrum Analyzer - $99. Add $3.50 s/h . 
OH res add 5.5% tax. Sofcad Electronics, Inc., 
P.O. Box 21845, Columbus, O H 4322 1 

PRACTICE PSYCHOTHERAPY on you r CM o r 
APPLE. 5 different patients for you to improve 
your initia l interview skills. Realistic and fun as 
well as educational. 532.50 fo r C64 disk, 542.50 
fo r Apple disk. NY res add 7% tax. Clinical 
Interviews, Box 69, Willard, NY 14588 

DISCOUNT SO FTWARE: Amiga/ Apple/ Atari/ 
C64 -128/ IBM PC-PCjr / TRS-80 / Timex/ Sinclair. 
Free Ca t-alog: WMJ DATA SYSTEMS 
4 Butterny Dr .• Hauppauge, NY 11 788 

ATTENTION T.I . 99/4A OWNERS 
• Over 1500 Accessories 

THE WORLD'S LARGEST 
COMPUTER ASSISTANCE GROUP 
No w servmg over 35.000 members worldwIde 
WIth the beSI m techntcal aSSIstance. servIce, 
and produCls for the Teu s Instrument 9914A 

To hecome a member and receive newsletters. 
calalog, technical ass/stance and membershIp 
pachge, send $ 10.00 for a ONE Yesr Mamber· 
shIp 10: 99/ 4A National Aul,t Group 

National Headquarters 
P.O. Box 290812 

Fl Lauderdale. Florida 33329 
Attention Membership Division 

For Information Call (305) 583· 0467 

HARDWARE 
Clone Kits, Modems, Hard Drive Kits, Disk 
Drives, Diskettes, Printers, Memory & ICs 
Distributor Pricing to End Users and Dealers. 
Free Shipping. For Catalog Call 1-800-833-2600, 
In Ohio (513) 531-8866 

MISCELLANEOUS 
IBM pelf REPORT: THE NATIONAL NEWS
LETTER. PCjr-specific articles, reviews, Public 
Domain from across the nation . $1 8/ yr. 
PCjr CLUB, POB 95067, Schaumburg. IL 60195 

LEARN TO PLAY TH E MOST FASC INATING 
STRATEGY GAM E IN THE WO RLD. 
Easy to learn. but a challenge for a ny game 
player. Send 52.95 + S I s/ h for 92 page 
book: " An Introduction to GO". Visa/Me. 
Moneyback guarantee. FREE catalog of books 
&: games. Ishi Press, 1101 San Antonio Road, 
Suite =302, Mt. View, CA 94043 (41 5) 964-7294 

Floppy Disk Indestructo Ma iling BolCes 
for sh ipping or storage! Four sizes! 
Single disk or five disk mailer in 
5

'
A" and 8", 29¢ to 49¢ , Discounts fo r 

Quantity! Call to order (513) 254-0825 

15= Regperf &: Grbr 3500 sheets $23.00. 
20= Microperf 2700 sheets 5 22.00. 
Call for other sizes. weights and perfs. 
Computer Center (715) 732-4270 

COMPUTE! Classified is a low-cost way to tell over 350,000 
microcomputer owners about your product or service. 
Rates: S25 per line, minimum of four lines. Any or all of the first line set in capital 

letters at no charge. Add $15 per line for boldface words, or $50 for the entire ad set 
in boldface (any number of li nes.) Inquire about display rates. 

Terms: Prepayment is required. Check, money order, American Express, Visa, or 
MasterCard is accepted. Make checks payable to COMPUTE! Publications. 

Form: Ads are subject to publisher's approval and must be either typed or legibly 
prin ted. One line equals 40 leuers and spaces between words. Please underline 
words to be set in boldface. 

General Information: Advertisers using post office box numbers in their ads must 
supply permanent address and telephone numbers. Ad will appear in next available 
issue after receipt. 

Closing: 10th of the third month preceding cover date (e.g., June issue closes March 
10th). Send order and remittance to: Harry Blair, Classified Manager, COMPUTE!, 
P.O. Box 5406, Greensboro, NC 27403. To place an ad by phone, calJ Harry Blair at 
(919) 275-9809. 

Notice: COMPUTE! ~ublications cannot be responsible for offers or claims of 
advertisers, but will attempt to screen out misleading or questionable copy. 
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Double Sided
Double Density

3M Memorex

Singl e S ided

Double Densi ty

High Density

$2."49" each

Memorex Brand
50 5%"flexdisks,

handsome desk-top file

$49.95 ea.
VISA/M.C.
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JONES 171 $0 C 64

ACORN OF INDIWV. 1M

272! OHIO STREET

MICHIGAN CITY \H 46360

219-879-2284

BIG SAVINGS! SOLID OAK
COMPUTER FURNITURE!

Organize your computer equipment

for more efficient operation

by using these attractive

matching furniture pieces!

The manufacturer decided to discontinue

these models when new styies were added

to its line. As a result we are able to offer this

contemporary SOUDOAK furniture at unusu

ally low prices! All pieces come ready for

easy assembly.

COMPUTER DESK
• Sturdy solid oak framework with attractive

curved front edge.

• Non-glare slate-look work surfaces.

• 10" x 31" hutch and main work area.

• Hutch rises 7Va" above main work area.

• Size:37"Hx31" W x 23" D.

Mfr. List'121.00

MOBILE POSTURE CHAIR

• The answer to sitting fatigue.

• Special design lets you sit up naturally

straight

• Helps reduce effect of gravity on your back

muscles.

• Fully padded knee rest and seat allow you

to sit in comfort for hours.
• Ideal as computer or typing chair.

• Chair swivels and rolls on casters for easy

mobility.

• Sturdy solid oak five-blade base.

• Handsome brown upholstery.

Mfr. List S110.00
*49

*59Liquidation Price. . .

Item H-1523-4963-005 Ship, handling: $9.00

PRINTER TABLE

• Provides extra storage space you need in

a functional manner.

• Sturdy solid oak framework with attractive

curved front edge.

• Non-glare, slate-look work surface on top

shelf.

• Large bottom shelf with paper feed.

(20Y4" x Vfe").

• Size: 28" H x 23%" W x 24Vi" D.

Liquidation Price. . .

item H-1523-8150-005 Ship, handling: 59.00

'SEND TO:
C.O.M.B. Direct Marketing Corp. Hem H-1523

1405 Xenlum Lane No./Mlnnea polls, UN 55441-4494

Send the items indicated below. (Minnesota residents add

&% sales tax. Sony, no COD. orders)

Send Computer Desk(*) Hem H-1523-4963-005 at S59

each plus $9 each tor shipping, handling.

Send Printer Table(s) Item H-1523-4963-013 at S49
each plus $9 each (or shipping, handling.

Send_Posture Chair(t) Item H-1523-8150-005 at S49
each plus $9 each (or shipping, handling.

D My check or money order is enclosed

Charge: □ VISA® P MasterCard* D American Express®

Mfr. List'115.00

*49Liquidation Price. . .

Item H-1523-4963-013 Ship, handling: S9.00

PLEASE PRINT CLEARLY

-Exp..

Address

cay

Phone—L

Sign Here
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50 5l' " flex disks. 
!]JJ1;l 

handsome desk-top file 

$49.95 ea. 
VlSA/M.e . 
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BIG SAVINGS! SOLID OAK 
COMPUTER FURNITURE! 

Organize your computer equipment 
for more efficient operation 
by using these attractive 
matching furniture pieces! 
The manufacturer decided to discontinue 
these models when new styles were added 
to its line. As a result. we are able to offer this 
contemporary SCUD OAK furniture at unusu
ally low prices! All pieces come ready for 
easy assembly. 

COMPUTER DESK 
• Sturdy solid oak framework with attractive 

curved front edge. 
• Non-glare slate- look work suriaces. 
• 10" x 31" hutch and main work area. 
• Hutch rises 7Ve" above main work area. 
• Size: 37" H x 31" W x 23" D. 

Mfr. Ust 5121.00 $59 
Uquldatlon Price ... . .. . 

lIem H·1523·4963·005 ShiP. handling: $9.00 

PRINTER TABLE 
• Provides extra storage space you need in 

a functional manner. 
• Sturdy solid oak framework with attractive 

curved front edge. 
• Non·glare, slate-look work suriace on top 

shelf. 
• Large bottom shelf with paper feed . 

(200/.." x W' ). 
• Size: 28" H x 23%" W x 24W' D. 

Mfr. Ust 5115.00 $49 
UquJdation Price •••• .. • 

Item H· 1523·4963·013 Ship, handling: $9.00 

MOBILE POSTURE CHAIR 
• The answer to sitting fatigue. 
• Special design lets you sit up nalurally 

straight 
• Helps reduce effect of gravity on your back 

muscles. 
• Fully padded knee rest and seat allow you 

to sit In comfort for hours. 
• Ideal as computer or typing chair. 
• Chair swivels and rolls on casters for easy 

mobility. 
• Sturdy solid oak five-blade base. 
• Handsome brown uplJolstery. 

:~,~::2!~:0~ ... . $49 
Item H-1523-B150-oo5 Ship, handling : $9.00 

rSENDTO:- - - - - - - - -
I C.O.M.B. DIrect MartteUng COlP. lIam H. 1523 

1405 Xenlum Lane Ho./ Mlnneapolla, MN 55441·4494 

I 
I 
I 

Send the items Indicated below. (Minnesota residents add 
6% sales tax. Sony. no C.O.D. orders.) 
Send_Computer Deak{I) lIem H·1523·4963-005 at SS9 
each plus $9 each lor shipping. handling. 
Send _ Printer Table(.) lIem H· 1523·4963·013 al $49 
each plus $9 each lor shipping, handling. 
Send _ Potlure Chllr{.) Item H-1S23·81 50·00S al 549 
each ptu. $9 aach for shipping. handling. 
o My check or money Older Is enclosed. 

I Charge: 0 VISA- 0 MastorCard_ 0 American E:!tpress. 

I 
Acct No. E:!tp. __ ' __ 
PLEASE PRINT ClEARLY 
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COMPUTE! Books' Atari ST

Collection 39

COMPUTE! Books' Commodore

64 Backlist Bestsellers 61

COMPUTE! Disk Subscription ..17

COMPUTE! Subscription 33

COMPUTERS Apple Applications

Special 48

COMPUTED First, Second, & Third

Book of Apple 59

1 FACTORY AUTHORIZED ''

COMMODORE REPAIR CENTER

1-800-772-7289
IN ILLINOIS (312)879-2888

42.95C64 Repair ,,,...,

1541 Repair 79.95"

1541 Alignment

only 29.95*

O«yi. 79.95*

AMIGA Repair CALL

C64 Power Supply . 34.95

CBM & AMIGA PARTS

Call (312) 879-2350

'Includes parts, labor & UPS return shipping. APO/FPO or

Air Freight add S10.00

CALL BEFORE SHIPPING, VISA, MASTERCARD OR MONEY ORDER

24-48 Hrs. Turnaround |Subject to parts availability]

Diagnosis fee of S25 00 for any unit altered or with no defects.

SAVE YOURSELF SOME MONEY

Due to our vast experience in repairing 64s we have found that

the power supply is a major cause of board failures. By inserting

our device between the power supply and computer over 63%

of our customer's repairs would have been avoided. For only

S) 9.95 our C64 Over Voltage Sensor will continuously monitor

your power supply output. If an overvoltage occurs the Over

Voltage Sensor will prevent damage to your 64.

64 OVER VOLTAGE SENSOR SI9.95

TEKTONICS PLUS, IMC.
150 HOUSTON STREET

BATAVIA, IL 60510

CLIP AND SAVE

Commodore Compatible

and only. ..$13900

FSD-1 51/4"Disk Drive
Directly replaces the Commodore 1541 disk drive.

Check these Features
• Runs all C-64 Software — Including heavy copyright protected software

• Full 6 monlh warranty — your assurance of quality

• Heavy duty construction — to lun whisper quiet and smooth year after year

• Built in 24 watts solid stale power supply — runs cool and efficient always

• Vented metal chassis — eliminates most radio-frequency interference

• Dual serial ports with chaining option (or expandability

• External device number switches — (or use as second disk drive

• Save and replace capability

• Positive lever locking system — to eliminate "Pop oul" problem

■ Standard &Vk" SSSD Diskette, 175K storage capacity, 310 RPM running

speed, 90 Sec. formal time, 1200 BPS daia transfer — same as the 1541

• Compatible with C-126 in C-64 mode

To Order Call Toll Free 1-800-356-5178
Visa & MasterCard welcome. Credit Card orders shipped in 24 hrs. Allow $8.00

shipping and handling. Send mail order with payment lo:

= == Emerald Component International Dept. N

- = S41 Willamette Street

i Eugene, OR 97401

Tel. 503-683-1154

~~~Advertisers Index~~~ 

Reader Service Number/ Advertiser Poge 

102 Abacus Software 35 
103 Abacus Software ...... 37 
104 Acorn of Ind iana . ... ... 127 
105 American People Link .. 25 
106 Alan Corp. . ........ 67,69.71 
107 The Avalon Hill Game 

Company ........... 7 
Batteries Included ....... 27 

108 Berkeley Softworks ... 2,3 
109 Body Log, Inc. IFC,l 
Il0 C. ltoh .... . . .... 63 

C.O.M.B. Direct Marketing 70 
C.O.M.B. Direct Marketing 127 

III CompuServe ..... ... ... 13 
ComputAbility . . . . ... 125 

112 The Computer Book Club 81 
113 Computer Direct .. . . . .. 45 
114 Computer Mail Order ... 30,31 

Covox Inc . .. . . .... .. 124 
115 Davidson & Associates, Inc. 16 
116 Duplicating Technologies Inc. 

................. 63 
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117 Electronic One ....... 123 
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Great Western Electronics 71 
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126 MicroProse Software, Inc. 21 
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131 Qua lity Products Supply Co. 

. . . . . . . . . . 127 
132 Silicon Express 51 

r------------------, FACTORY AUTHORIZED 

COMMODORE REPAIR CENTER 

1-800-772-7289 
IN ILLINOIS 13 121 879-2888 

C64 Repair 1<1"''''''11 • 42.9511' 
1541 Repair ..•.. 79,95" 
1541 Alignment 

AMIGA Repair ••. . CALL 
C64 Power Supply . 34.95 

-

Reader Service Number/Advertl .. , Page 

133 Software Publishers Association 
................. . ... 43 

134 Springboard 4 
135 Strategic Simulations, Inc. . IBC 

Tektonics Plus, Inc. . . . 128 
136 Thompson Company 23 
137 Timeworks ........ . ... . 11 
138 Unitech ... . ....... ... . 122 

Classified Ads . . . . . . . 126 
COMPUTE I Books' Alari ST 

Collection . . . . . . . . . . . . . . 39 
COMPUTE! Books' Commodore 

64 Backlist Bestsellers 61 
COMpUTE! Disk SubSCription .. 1 7 
COMPUTE! Subscription 33 
COMPUTE!'s Apple Applications 

Special 48 
COMPUTE!'s First, Second, & Third 

Book of Apple 59 

only .. . .. . ... 29.95" CBM & AMIGA PARTS 
Call 13121 879-2350 

--- ----
e12S Repair I,p,"">lrl . 79.95* 

'Includes pam, JaDor & UPS return shipping. APOIFPO or 
A.i r Freight add S 10.00 

CALL BEFORE SHIPPING, VISA, MASTERCARD OR MONEY ORDER 
24·48 Hrs. Turnaround lSubject to parts avaliabilityJ 

Diagnosis fee of S25.00 for any unit altered or with no defects. 

SAVE YOURSELF SOME MONEY 

Due to our vast experience in repairing 645 we have found [hat 
the power supply is a major cause at board tailures. By inserting 
our device between the power supply and computer over 63% 
of our customer 's repairs would have been avoided. For only 
S 19.95 our (64 Over Voltage Sensor will continuously monitor 
your power supply output. It an overvoltage occurs the Over 
Voltage sensor wirr prevent damage to your 64. 

64 OVER VOLTAGE SENSOR Sl9.95 

TEKTONICS PLUS, INC. 
150 HOUSTON STREET 

~ BATAVIA, IL 60510 

L""" CLIP AND SAVE -------------------
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Merry
to all- 1 Year Gift Subscription to Computel — $18.

Save 50% a year off the $36 cover price

(please print)
Gift to

Address,

City/State/Zip

we'll send special Gift Cards for you to give to your friends.

To give more gifts, enclose a list.

Your name . .

Address

City/State/Zip

□ Check w M.O. enclosed □ Bill me 0 Visa

□ MasterCard AmEx (Use 800 number, please)

Card ■ Exp. date

Signature

Or call toll free 1-800 247-5470

,!.!■,-.,i 1-800 5321272). Rates good in US only and

subject to change. Outside the 50 States add S6 (US.].

Special Holiday

Package only $58

1 year Gift Subscription to

Compute!

PLUS i year subscription to

Computers Disk.

Indicate computer to be used:

DlBM liAlari □ Apple U Commodore

All Disk orders must be prepaid.

Add $9 pei year lor postage

outsioe US.

M7019

&to all
a great gift

MerrY savings 
to aU 1 YearGiftSubscriptiontoComputel-SJ8. 

~ Save 50% a year off the $36 CoveT price. 

(plea:w: print) 

Clty/StatelZip _______ ,--__ -,-,----:-_ 
We'll stnd special Girt Cards (Of you to Slw: to your friends. 
To give more gifts. enclose it list. 
Your ""ame _____________ _ 

A~r~s _________________________ _ 

City/ SlatelZlp _____________ _ 

o Check Of M.O. enclostd 0 Bill me 0 Visa 

o MasterCard AmEx (US( 800 nurnbtl'. pleast) 

Card· ________ Exp. date ____ _ 

Signature: _______________ _ 

Special Holiday 
fackage only $58 

I year Gift Subscription to 
Compute! 

PLUS I year subscription to 
Complltel~ Disk. 

Indicate computer to be used : 
o IBM 0 Alari 0 Apple 0 Commodae 

All Disk orders must be Pfcpaid. 
Add 59 per ycar ror postage 

ou t51dc us. 

Oreall toll rree 1·800·247 ·3470 & to II 
(IOW~ 1 ·800·~32 · 1272 ). RatcJgood In U5.only and a 
JubJ«t to (h~ng~ OulJidc the 50 Statu add $6 {U5.). 

5 M7019 a great gift. 
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COMPUTE'S

FREE Reader Information Service

Use these cards to request FREE information about the products ad

vertised in this issue. Clearly print or type your full name and address.

Only one card should be used per person. Circle the numbers that

correspond to the key number appearing in the advertisers index.

Send in the card and the advertisers will receive your inquiry. Al

though every effort is made to insure that only advertisers wishing to

provide product information have reader service numbers, compute!

cannot be responsible if advertisers do not provide literature to

readers.

Please use these cards only for subscribing or for requesting product

information. Editorial and customer service inquiries should be ad

dressed to: compute!, P.O. Box 5406, Greensboro, NC 27403. Check

the expiration date on the card to insure proper handling.

Use these cards and this address only for computers Reader Infor

mation Service. Do not send with payment in any form.
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Please let us know. Do you

own: plan to buy:

D

a
272

D
274

a
27t>

a
278

a
280

Apple

Atari

Commodore

IBM

TI-99/4A _

Other ,

D
271

□
273

a
275

D
277

□
279

(specify model)

D
23!

Please print or type name and address.

Limit one card per person.

Name

Address

City

State/Province Zip

Country

Phone

Please lr>clude ZIP Code Expiration Date 11.'3Q.'66 CO10&S

SUBSCRIBE

TO

COMPUTE!

D $24.00 One Year US Subscription

D $45.00 Two Year US Subscription

For Fastest Service,

Call Our Toll-Free

US Order Line

800-247-5470
lnU.calH-aOO-532-1272

Name

Address

City

□ Payment Enclosed

Charge my: □ VISA

Account No.

State

D Bill me

D MasterCard □

Zip

American Express

Expires /

Your subscription will begin with the noxt available issue Please allow 4-6 weeks for delivery o> tlrsl Issue. Subscription prices subject to

change al any lime. Outside the U SA please add $6 for eocfi subscription. M „„„

COMPUTEI's 
FREE Reader Information Service 

Use these cards to request FREE information about the products ad
vertised in this issue, Clearly print or type your full name and address. 
Only one card should be used per person, Circle the numbers that 
correspond to the key number appearing in the advertisers index, 

Send in the card and the advertisers will receive your inquiry. Al
though every effort is made to insure that only advertisers wishing to 
provide product information have reader seNice numbers, COMPUTE! 
cannot be responsible if advertisers do not provide literature to 
readers. 

Please use these cards only for subscribing or for requesting product 
information. Editorial and customer seN ice inquiries should be ad-
dressed to: COMPUTE!, P,O. Box 5406, Greensboro, NC 27403, Check 
the expiration date on the card to insure proper handling. 

Use these cards and this address only for COMPUTEI's Reader Infor-
mation Service. Do not send with payment in any form. 

COMPUTE! 
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Please let us know. Do you 
own: plan to buy: 
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210 271 

0 Atan 0 
272 273 
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'" '" 0 TI-99J4A 0 
'" '10 
0 Other 0 
'80 <_model) '" 

2.3 2"" 2<15 2,,;, 2.7 2.8 2.9 2SO 

Please print or type name and address. 
limit one cord per person. 

Name 

Address 

City 

State/Province 

Country 

Phone 

251 252 253 

Zip 

PIeo~ Include ZIP Code Expiration Date 11/30186 C01086 

SUBSCRIBE 
TO 
COMPUTE! 
o $24.00 One Year US SubSCription 
o $45.00 Two Year US Subscription 

Name 

Address 

City State 

For Fastest Service, 
Call Our TolI·Free 

US Order Une 
800-247-5470 

In IA call i-SOO-532-1272 

Zip 

o Payment Enclosed 0 Bill me 
Charge my: 0 VISA 0 MasterCard 
Account No. 

o American Express 
Expires / 
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Origin Systems,

creators of the award-winning Ultima00 series, presents:

Total war against a juggernaut fighting machine

fc I by Steve Meuse

A strategy game for one or two players,

OGRE pits an array of infantry and armored

forces against a single cybernetic supertank,

bristling with weapons—the OGRE.

Adapted from the classic Steve Jackson

board game,
Computer

OGRE

epitomizes

simplicity and

play balance.

Players can

use standard

tjainc maps

or design
their own Using the RANGE option, a heavy tanl

rwur considers its move and fire range.

the challenge of a lifetime is waiting.

LOR/G/M
systems //VC. 340 HARVEY ROAD. MANCHESTER. NH 03103 (603) 644-.336<

ULTIMA'*1 III sends you on

an incredible fantasy role-

playing journey through

monster-plagued Sosaria in

search of the elusive

Exodus.

II 0jll'M.H!»/l.l(.'

ULTIMA'" IV is the long-

awaited sequel to Ultima'"
III. The Quest of the Avatar

ts a quest to the final

frontier—the self.

MOEBIUS"" lakes you
through the elemental

planes of a colprful Orien

tal world fiiT fantasy and

adventure in search of the

Orb of Celestial Harmony.

OGRE and Autoduel are registered trademarks of Steve Jackson Games, Incorporated. Ultima

is a registered trademark of Richard Garriott. Moebius is a trademark of Greg Malone.

AUTODUEL™ is a futuristic

fast-paced strategy role*

playing game where the

right of way goes to the *

biggest guns.

Authors wanted. Callus today.


