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VZ-Verbatim is a research resource for the DSE VZ00 and VZ300 micro-computers marketed in
Australasia during the 1980's - in the pre-PC and post-TRS80/System 80 eras. Many young (and old)
computer users cut their digital teeth on these Z80-based machines. A number of VZ User Groups
also sprang up, held meetings and produced Newsletters. There was a huge thirst for knowledge,
enthusiasm, learning, coding and general learning about “things digital” centred upon the VZ.

All of the information in this compilation is long out-of-print and quite difficult to obtain. It may not
be sold or recompiled into any other format without my express permission. Note the highly
practical electronic and computing information that was offered in technical magazines of this era. 

An information companion to VZ-Verbatim is the “Bob Kitch’s VZ Scrap Book” that contains thirty
technical contributions I made to magazines and various User Groups Newsletters during 1985 to
1990. Approximately 25 BASIC and ASSEMBLER ASCII listings are provided in that Directory. These
articles were about learning and encouraging VZ Users to develop digital skills and interests.  

VZ-Verbatim was a last-Century response to an information demand to encourage a new generation of
digital enthusiasts in the pre-WWW era. It was compiled during 1985 to 1990 but with articles going back
to 1981. The original format was as loose A4 Master Sheets wherein specific photocopies could be returned
by snail mail to interested and puzzled VZ Users. As interest in 8-bit computers waned in early 1990's, a
lone copy of VZ-Verbatim (as two volumes) was made (pictured on cover). It is in the last month these
volumes have come to hand, been scanned at 400dpi and converted to pdf’s.  

As a late incarnation of the 8-bit microcomputer era, the Video Technology/DSE VZ200/300 was highly
influential in homes throughout Australasia and under other names elsewhere in the World. A fair level of
interest remains amongst enthusiasts in Vintage Computer Groups and Emulators Users. A number of now
middle-aged men, were young enthusiasts that learned about computing in the 1980's and still use the VZ
for largely nostalgic reasons. I note that a remarkable number of these young enthusiasts are now
employed in the IT industry. These enthusiasts are instrumental in maintaining Z80 emulators and
hardware, have added more convenient I/O peripherals than the contemporary cassette and floppies and
have added memory capabilities beyond 64K. Tape and disk software has been converted to more durable
digital formats.   

Preserving and providing ready access the “Lump” of VZ technical information, software images, operating
hardware and emulators is regarded as a priority. This compilation is part of that “VZ Lump”.   

Bob Kitch
Brisbane, Queensland, Australia
E: rbkitch@hotmail.com
M: +61 (0) 400 083 465
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Structure of Volumes

Following on the blue pages is a complete listing of all articles contained within Volumes 1 and 2.

This is shown in the original list format that was frequently updated and circulated to VZ Users. 

Pages 12 to 14 of that list is included for completeness. These pages are a list of books on BASIC, Assembler
and the Z80. Most of these are available on-line as e-books in pdf format.

The yellow pages detail the various sections within the volumes.

Volume 1 contains software articles categorised as 
Utilities
Games
Business

Volume 2 contains
Hardware Peripherals
Software Reviews
Software Advertisements
Hardware Reviews
General Programming
DSE Technical Bulletins.   

These volumes were derived from 400dpi scans of second generation photocopies of the original bound
articles and were delivered in Adobe Acrobat pdf format.

Using Adobe Acrobat Pro 2017 each page was edited and enhanced involving

• character recognition to provide editable text and images
• text and images de-skewed
• font replaced with document fonts for sharpening
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LISTING OF VZ200/300 MAGAZINE ARTICLES 

AS AT 31 JULY 1990 

Since its introduction in early 1983, over three hundred articles 
on the VZ-200 and 300 have appeared in the magazines. Some articles 
review the hardware and others describe peripherals. Some excellent 
games have been published and a very useful set of utility routines has 
emerged. 

This bibliography for the VZ computer is a must for the serious 
VZ-User. 

Compiled by:-

R.B. KITCH, 7 Eurella St., Kenmore, Qld. 4069. 
PLEASE ADVISE OF ANY ADDITIONAL ARTICLES .. or .. 
BUGS· IN LISTINGS to assist other Users. 

Phone: (07)378-3745. 
CHANGES, ALTERATIONS OR 

The numbers in brackets are the number of sheets in each article. 
A dash(-) indicates that the article is on the same sheet as the item 
above. 

If Users wish to obtain copies of the articles referred to in this 
bibliography, they may -

i) contact me for· copies .. or ..
ii) buy back copies of the magazine from the distributor .. or ..

iii) borrow from your local library.

I can supply copies FOR YOUR OWN USE ONLY at 20c. per sheet. 
Kindly add postage to your request as follows: 

No. of Sheets 
1 - 3 
4 - 18 

19 - 90 
> 90

Qld. 
$0.41 
$0.95 
$1.90 
expensive! 

Interstate (Surface) 
$0.41 
$1. 10 
$2.50 



Oct. 
Jan. 
Nov. 
Nov. 
Feb. 
Mar. 
Apr. 

May 
Jun. 
Jul. 
Mar. 
Apr. 
Jul. 
Jul. 
Aug. 
Aug. 
Aug. 
Apr. 
Aug. 
Aug. 

Nov. 
Nov. 
Sep. 
Sep. 
Oct. 
Nov. 
Nov. 

Nov. 
Nov. 
Dec. 
Feb. 
Feb. 

Feb. 
Mar. 
Apr. 
Apr. 

Apr. 
Apr. 
Jul. 
May 
May 
May 
Aug. 
Aug. 
Sep. 
Oct. 
Oct. 
Nov. 
Nov. 

UTILITIES 

83 
84 
83 
83 
.84 
84 
84 

84 
84 
84 
84 
85 
84 
84 
84 
84 
84 
85 
85 
84 

84 
84 
84 
84 
84 
84 
84 

84 
84 
84 
85 
85 

85 
85 
85 
85 

85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 

85 

AFC 
AFC 
APC 
APC 
APC 
APC 
APC 

APC 
AFC 
AFC 
ETI 
ETI 

BB 
M80 
M80 
M80 
M80 
AFC 
AFC 
AFC 

APC 
AFC 

CI 
BB 

ETI 
APC 
APC 

PCG 
PCG 

BB 
APC 
AFC 

ARA 

CI 
PCG 
AFC 

APC 
AFC 
AFC. 
APC 
ETI 
APC 
APC 
APC 
APC 
APC 
APC 
APC 
ETI 

52,4 

20-21
57,9
89-95
140-1
42-3
71-2

75-6
67
129-30
63
117 

56 
3-4
2 
9,15,16 
3-4
97
31
94

76 
125 

19 
63 
135-7

125-6
208-12

55-56

suppl. 
64 

171 
20 

19-26

12-14
62-64
19 

103 

95 
176 
52-3
99-101

110

130

130-3

145 
218 

147 
189 

94-5
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BASIC program conversion. (Surya) 
Beginners tips. (White) 
Program conversion Pt. 2 (Surya) 
BASIC converter chart. (Surya) 
Program conversion Pt. 2 (Surya) 
Program conversion - Apple II (Surya) 
Program conversion - TRS 80/System 80 

(Surya) 
Program conversion - Atari (Surya) 
Program conversion - Sinclair (Surya) 
Program conversion - BBC (Surya) 
More functions for the VZ-200. (Olney) 
Notes and errata for Olney. 
Some more routines. (Middlemiss) 
VZED - three new functions. 
VZ-200 output latch. 
Memory peek VZED. (Carson) 
Microsoft ROM BASIC Level I bug. 
VZ-200 bug. (Tritscher) 
VZ bug. (Tritscher) 
VZ-200 moving message and trace. 
(Batterson) 

Trace function. (Breffit) 
VZ-200 correction. (Kelly) 
VZ200 Input. (Woolf) 
Poking extra functions. (Clark & Hill) 
Extending VZ-200 BASIC. (Olney) 
TRON/TROFF function for VZ-200. (Thompson) 
MON-200 machine code monitor. 
(Stamboulidas) 
Lprinter. (Quinn) 
VZ-200 reverse video. 
Enlarged characters. (Velde) 
BASIC understanding. (Hobson) 
VZ-200 into puberty - Olney's 

extended BASIC. 
Calculating grey line. (Baker) 
Renumber. (Marsden) 
Find. (Stamboulidas) 
Use of RND in dice and card games. 
(Holland) 

VZ variable definition. (Stamboulidas) 
Variable GO TO on VZ. (Olsen) 
Correction to VZ variable GO TO. 
Lysco support for VZ-200. (Young) 
VZ-200 hardware interrupt. (Olney) 
Background VZ. (Williams) 
VZ-200 instant colour. (Willows) 
Reversed REM. (Quinn) 
Real-time clock. (Griffin) 
APC benchmark BASIC programs. 
VZ deletions. (Quinn) 
VZ EDITOR/ASSEMBLER tips. (Lam) 
Olney's Level II BASIC for VZ200/300. 
(Rowe) 

( 2 ) 

( - )

( 2 )
( 7 )
( 2 ) 
( 2 ) 

( 1 ) 
( 2 ) 
( 1 ) 
( 2 ) 
( 1 ) 
( - )
( 1 )
( 1 )
( 1 ) 
( 1 ) 
( 1 ) 
( - )

( -) 

( 1 ) 

( -) 

( - )

( 1 )
( 1 )
( 3 )

( 1 )

( 5 ) 

( 2 ) 
( 1 ) 

( 1 ) 

( 1 ) 

( 1 ) 

( 6) 

( 3) 

( 3 ) 

( 1) 

( 1 ) 
( 1 ) 

( - )

( 1 )

( 3 ) 
( 1 ) 
( -- ) 

( 1) 

( 1) 

( 1) 

( 1) 

( 1) 

( �) 



Jan. 
Feb. 
Mar. 
Mar. 
May 
Jun. 
Aug. 

Oct. 
Sep. 
Oct. 
Oct. 
Oct. 
Oct. 
Nov. 
Dec. 
Mar. 
Apr. 
Apr. 
May 
Jun. 
Aug. 

Feb. 
Jul. 
Oct. 
Oct. 
Nov. 
Feb. 
Feb. 
Nov. 
Nov. 
Jan. 

86 
86 
86 
86 
86 
86 
86 

86 
86 
86 
86 
86 
86 
86 
86 
87 
87 
87 
87 
87 
87 
88 
88 
88 
88 
88 
88 
88 
89 
89 
89 
89 
90 

AFC 83,5 
AFC 127 
AFC chart 

YC 103-5
APH 54-55
AFC 209 
ETI 86-89

ETI 28-33
AEM 89-92
AEM 110-112
AEM 113,4,21 
ETI 47 
ARA 38-42

EA 35 
AEM 90-95

AR 10-12
EA 100-101

ARA 20-24
AEM 86-88
AEM 74,75,79 
AEM 82-83
BYC 88 

ETI 70 
ETI 74 
ETI 12 4 
AEM 96-97
ETI 120 
ETI 118-119
ETI 119-120
ETI 73 
ETI 73 
CBA 17-19

VZ user graphics. 
Machine language calls. 
AFC BASIC converter chart 1986. 
VZ-200 cassette inlays. (Outfield) 
VZ and photography. (Kohen) 
VZ pause. 
VZ software mods. (CHIP-8 Editor) 
(Griffin) 

VZ CHIP-8 Interpreter. (Griffin) 
Screen handling on VZ. Part I. (Kitch) 
Screen handling on VZ. Part II. (Kitch) 
Reference list of VZ articles. (Kitch) 
Labeller. (Gallagher) 
Amateur radio logger. (Johnson) 
Speaker enclosure calculator. (Allison) 
Memory mapping on VZ. (Kitch) 
Feedline calculations. (Buhre) 
Op amp noise. (Allison) 
Beam Headings. (Baker) 
VZ Epson printer patch. (Taylor) 
VZ Epson printer patch Pt II. 
VZ expanded EPROM. (Meager) 
Restore file. (Banks & Saunders) 
B-file copier. (Buhre)
String file name. (Hand) 
Disk directory dumper. (Tunny) 
CTRL-Break disabler. (Tunny) 
VZBUG. ( Ba tger). 
Clock. (Tunny), 
DOS Hello· (Tunny) 
Visisort (Sheppard) 
Restore (Rowe) 
Hex/dee conversion (Maunder) 
Beam headings (Baker) 
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C 1) 

C 1) 

C 8) 

(3) 

(2) 

C 1) 

C 3) 

C 5) 

C 4) 

( 4) 

( 2) 

( 1 ) 

( 5) 

(1) 

( 6) 

( 3) 

( 2) 

( 5) 

( 3 ) 
( 3 ) 
( 2 ) 
( 1 ) 

( 1 ) 

( 1 ) 

( 1 ) 

( 1 ) 

( 2) 

( 2) 
( 1 ) 
( 2) 

( 1 ) 
( 1 ) 

( 3)



GAMES 

Nov/Dec83 
Dec. 83 
Feb. 84 
Jan. 84 

Apr. 84 
Jul. 84 
Jul. 84 
Jul. 84 
Aug. 84 
Aug. 84 
Oct. 84 

Nov. 84 

Jan. 85 
85 

Mar. 86 
85 

Jan. 85 
Jan. 85 
Jan. 85 
Feb. 8 5 
Mar. 85 
Mar. 85 
Apr. 8 5 
Apr. 85 
May 85 
May/Jun85 
Jun 85 
Jan. 86 
Jul. 8 5 
Aug. 85 
Oct. 85 
Oct. 85 
Mar. 86 
May 86 

• Jul. 86 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 

Apr. 88 
Jul. 8 8 
Aug. 88 
Nov. 88 
May 89 

SYN 
AFC 

BB 
YC 

AFC 
AFC 
M80 
M80 
M80 
M80 
PCG 

PCG 

PCG 
BYC 
CFG 
BYC 
AFC 

YC 
PCG 

CI 
YC 
CI 
YC 

PCG 
YC 

PCG 
YC 
YC 
YC 
YC 

PCG 
YC 

APC 
ETI 

YC 
BYC 
BYC 
BYC 
BYC 
BYC. 
BYC 
BYC 
BYC 
BYC 
BYC 
BYC 
ETI 
ETI 
ETI 
ETI 
ETI 

22-24
161-3
50-51
65

178-80
174-8
7,22
7,20,21
9 J 16
9,16,17
55-7

82 

54 
146-7
4-5
147
129-31
88-89
44-48
27-28
105-9

160 
65-7
106
63-7
70 
150-1
81
114
47-52
105-7
208-9
93

75 
76 
77 
78 
79-82
83
84
85
86-87
87
87
88
65
73
65
121
87-88

Projectile Plotting (Grosjean) 
Missile Command. (Whitwell) 
Caddy and Reaction Test. (Hartnell) 
Graphic Sine Waves for VZ-200. 
(Nickas en) 

Moon Lander. (Alley) 
Blockout. (Pritchard) 
Battleships. (Carson) 
Junior Maths. (Carson) 
Contest Log VZED. (Carson) 
Dog Race VZED. (Carson) 
High Resolution Graphics Plotting. 
(Thompson) 
Tips for 'Ladder Challenge', 'Panik' 
and 'Asteroids' . 
POKE's to 'Ghost Hunter'. 
Golf Simulation. (McCleary) 
Golf Simulation. (McCleary) 
Knight's Cross. (Lucas) 
Sketcher. (Leon) 
Punch. (Rowe) 
Space Station Defender. (Shultz) 
Lost. (Potter) 
Decoy. (Rowe) 
Mouse Maze. (Crandall) 
Painter. (Daniel) 
Roadrace. (Thompson) 
Number Sequence. (Thompson) 
Sketchpad. (Thompson) 
Morse Tutor program. (Heath) 
Morse Tutor - again. (Heath) 
Electric Tunnel. (Daniel) 
Number Slide. (Daniel) 
Cube. (McMullan) 
Yahtze8. (Thompson) 
VZ Frog. (Alley) 
Balloon Safari, The Drop and Flatten. 
(Sheppard) 

Simon. (Proctor) 
Drawing Program. (Winter) 
Tea-pot Song. (Winter) 
Ping Tennis. (Duncan) 
Concentration. (Vella) 
Super Snake Trapper. (Duncan) 
Worm. (Thompson) 
Dogfight. (Thompson) 
Bezerk. (Banks & Saunders) 
Arggggh! (Banks & Saunders) 
Encode/Decode. (Banks & Saunders) 
Catch. (Banks & Saunders) 
U-foe. (Alderton)
Disintegrator. (Stibbard)
Star Fighter. (Roberts)
Drawing Board. (Maunder)
Camel (Maunder)

Fag€ 4 

( 2) 

( 2) 

( 2) 

( 1 ) 

( 2 ) 

( 3 ) 

( 1 ) 

( 2 ) 

( 1 ) 

( 1 ) 

( 3 ) 

( 1 ) 

( - )
( 2)

( - )

( 1 )

( 3)

( 2)

( 5)

( 2 )

( 2)

( 1 )

( 1 )

( 3)
( 1 ) 
( 5) 
( 1 ) 
( 2) 

( 1 ) 
( 1) 

( 6) 

( 3) 

( 1 ) 

( 1 ) 
( 1) 

(1) 
( 1) 

(1) 
(4) 

( 1) 

( 1) 

( 1) 

(2) 

( 1) 

( 1 ) 

( 1 ) 

( 1 ) 
(1) 

( 1 ) 

( 1., ) 

(2)
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BUSINESS 

Aug. 84 AFC 172-7 Database VZ-200. (Barker) ( 6) 
Oct. 84 AFC 214 WP for VZ-200. (McQuillan) ( - ) 
Oct. 85 AFC 82-3 Comment on Barker's and Quinn's DB. (Lukes) ( -) 
Oct. 84 AFC 126-30 Minicalc Spreadsheet. (Stamboulidas) ( 5) 
Dec. 84 AFC 214 Correction to Minicalc. ( 1 ) 
May 85 AFC 162-3 Micro Type (WP) . (Browell) ( 2) 
Jul. 85 AFC 164-6 Database. (Quinn) ( 2) 
Feb. 88 ETI 72 VZ Wordprocessor. (Tunny) ( 1 ) 



Feb. 
Aug. 
Aug. 
Oct. 
.Dec. 
Oct. 
Nov. 
Nov. 
Dec. 
Aug. 
Jun. 

Sep. 
Jan. 
Feb. 

Mar. 
Jul. 

Oct. 
Jan. 
Feb. 
May 
Jan. 
Aug. 
May 
Oct. 
Jun. 
Jun. 
Apr. 
Apr. 
Jun. 
Jul. 
May 
Apr. 

. May 
Jun. 

Jul. 

PERIPHERALS 

84 

84 

84 

84 

84 

85 

84 

84 

84 

85 

86 

85 

86 
86 

86 
86 

86 

87 
87 
87 
88 

88 

89 
88 

87 
87 
88 

88 

88 

88 

88 

89 
88 

88 

88 

EA 
EA 

PCG 
APC 
APC 

YC 
BI 

ETI 
ETI 
ETI 

EA 

AR 
AR 

ETI 

ETI 
ETI 

ETI 
EA 
AR 
EA 
EA 
EA 
EA 
EA 
EA 

AEM 
AR 

AEM 
AEM 
AEM 
ETI 
ETI 
ETI 
ETI 

ETI 

131-2
65
83 

214 
36 
140 
3,4 
106-12
93-7
72-8
106

10-11
19-20
72-4

48 

55-60

14 
60 

16-17
51
174
138
124-125
140
129
8 

11-15
57-63
7 

7 

70 
96 
82-86

86-89

88-92
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Real-world interface. 
Improved g�aphics on VZ-200. (Dimond) 
I/O card for VZ-200. (ad) 
Serial help request. (Pope) 
Add-ons for VZ-200. (Bleckendorf) 
VZ200/300 Modem. (ad) 
RTTY with VZ200. (Keatinge) 
A 'Glass-Teletype' using the VZ-200 Pt I 

II II 

VZ-200 terminal. 

II Pt II 

VZ serial terminal. (ad DSE kit K6317) 
Assembler listing of RS-232 ROM software 
Another RTTY. (Butler) 1

Morse on RTTY. (Butler) 
Modifying VZ-200 16K memory expansion. 
(Olney) 
Talking VZ-200. (Bennets) 
Super II VZ-200 hardware modifications. 
(Sorrell) 
Errata for Super II. 
EPROM programmer modification. (Buhre) 
Morse Interface. (Forster) 
16K Memory Expansion VZ300. (Kosovich) 
VZ-300 expansion problem. 
VZ-300 expansion. 
RAM Expansion - Discussion (Sorrell) 
Circuit idea. 
Errata Memory Expansion. 
VZ software. (Thompson) 
Memory expansion for V2200/300 
Ultra-graphics adaptor. (Sorrell) 
Correction. 
Correction. 
VZ amp. (Merrifield) 
Better VZ amp. (Hobson) 
VZ300 EPROM programmer. (Nacinovich) 

II II II 

BASIC listing of software 
VZ300 data logger. (Sutton) 

II 

( 1) 

(1) 

( 1) 

( 1) 

( -)

( - )

( 2)

( 7)

( 5)

( 7)

( - )
( 13) 
( 2) 

( 2) 

( 3) 

( 1 ) 

( 6 ) 

( - )

( 1 )

( 2)

( 3)

( - )

( - )

( - )

( - )

( - )
( 1 ) 
( 5) 

( 8) 

( - )

( - )

( 1 ) 
( - )

( 5)

( 4)

( s)

( s)



Mar. 

Aug. 

Oct. 

Nov. 

Jan. 

Feb. 

Mar. 

Apr. 

Apr. 
Oct. 
Nov. 

Nov. 

COMMERCIAL SOFTWARE REVIEWS 

84 AFC 

84 PCG 

84 PCG 

84 PCG 

85 PCG 

85 PCG 

85 PCG 

85 PCG 

85 ETI 
85 PCG 
85 PCG 

85 CLC 

190-1

46-47

90-91

90-96

65 

76 

76-77

94-99

103 
68-9
70-1

31 

Review of DSE 'Matchbox', 'Biorhythms', 
'Circus' and 'Poker'. (Davies) 
Review of DSE 'Panik' and 'Ladder 
Challenge' . 
Review of DSE 'Knights and Dragons', 
'Ghost Hunter', 'Othello', and 
'Invaders' . 
Review of LYSCO 'Cub Scout' and 
DSE 'Dracula's Castle'. 
Review of DSE 'Air Traffic Controller' 
and 'Tennis' . 
Review of DSE 'Defence Penetrator' and 
'Star Blaster' . 
Review of DSE 'Planet Patrol' and 
'Learjet' 
Review of DSE 'Asteroids', Super Snake' 
and 'Lunar Lander'. 
Logbook and Morse on VZ-200. 
Review of DSE 'Duel'. 
Review of DSE 'Attack of the Killer 
Tomatoes'. 
Review of educational software. 

Page 7 

( 2) 

( 1) 

( 2) 

( 1 ) 

(1) 

( 1 ) 

( 1 ) 

( 1 ) 

( 1 ) 

( 1 ) 

( 1 ) 

( 1 ) 
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SOFTWARE ADVERTISEMENTS 

A 15 page compilation of ads. for a variety of software, 
services, User groups etc. (12)



HARDWARE REVIEWS 

Apr. 83 
Apr. 83 
Apr. 83 
May 83 
Jun. 83 
Jun. 83 
Jun. 83 
Aug. 84 
Jul. 8 3 

Jul. 8 3 

Jul. 8 3 
Sep. 8 3 
Sep. 83 

Aug. 83 
Sep. 8 3 
Oct. 8 3 
Oct. 83 
Oct. 8 3 

Dec. 83 
Nov. 83 
Nov. 83 
Nov/Dec83 
Feb. 84 
Spring 84 
Jun. 84 
Aug. 84 

Oct. 84 
Nov. 84 
Nov. 84 

Dec. 84 
Mar. 85 
Jul. 85 
Aug. 85 
Dec/Jan86 
Aug. 86 
Nov. 86 
Dec. 8 7 
Dec. 87 

YCU 
AFC 

cc 

cc 

EA 
ETI 

YC 
PCG 
ETI 

EA 

PCN 
WM 
BB 

YC 
cc 

AFC 
WM 
CT 
CT 
CT 
WM 

SYN 
cc 

MC 
EA 
EA 

PCG 
PCG 

EA 

CHC 
EA 

ETI 
EA 

PCG 
AHC 
AHC 

YC 
YC 

56-59
58-66
38-43
26-30
137
30
6 

12 
32-7

130-3

16 
40 
18-20

20-33
202-4
77-8
135
12
11
37-40
42-108
17-22
218-21
52-4
12-9
30-3

82-87
14-19
78-80

28-31
31-33
102-6
22-7
11-15
38-39
44
20-21
78

Texet TX-8000. (Bennett) 
VZ-200. (Hartnell) 
Review of VZ-200. 
Video Technology VZ-200 PC. (Ahl) 
New low-cost computer - VZ-200. 
Dick Smith colour computer. 
DSE VZ-200. 
VZ-200. 
DSE's personal colour computer. 
(Harrison) 
The VZ-200: colour, graphics and sound. 
(Vernon) 
Timing the Laser's phazer. (Stokes) 
Laser. 
Dick Smith VZ200: good value. 
(Fullerton) 
Cash and Carry Computers. (Bell) 
Review of VZ-200 and PP40. 
VZ-200. 
Texet TX8000. 
The Laser 200. 
Laser 200. 
A look at the Laser. (Green) 
The Laser - a shot in the dark. 
VZ-200. (Ahl) 
Laser PP40 Printer/Plotter. 
Laser 200. (Green) 
Buying your first computer. (Vernon) 
An important role for small computers. 
(Williams) 
Home micro supertest. Pt. 3 (Bollington) 
Home micro superteat. Pt. 4 (Bollington) 
VZ-200 as a WP (DSE E&F tape WP). 
(Williams) 
Review of video games consoles. 
Back to the VZ-200. (Williams) 
Dick Smith's new VZ-300. (Rowe) 
WP on the new VZ-300. (Williams) 
How to buy a micro - VZ-300 compared. 
Computers for the Rest of Us. (Roberts) 
Letter. (Kennedy) 
VZ-300. (Hartnell) 
VZ-300 
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( 1 ) 
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( 4) 
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GENERAL PROGRAMMING 

Apr. 81 ETI 87-93 Extra Z80 opcodes. ( 4) 
Jun. 81 ETI 97 More uncovering Z80. (Dennis) ( 1 ) 
Jul. 81 ETI 83 Z80 uncovered. (Garland) ( - )

Z80 CPU reference card ( 2 )
Feb. 82 YC 64-66 Understanding Assembler (Bell) Part I ( 3 )
Mar. 82 YC 74-77 (8080) Part II ( 4 )
Apr. 82 YC 61-63 II Part III ( 3 )
May 82 YC 60-62 II Part IV ( 3)
Jun. 82 YC 99-101 II Part V ( 3 )
Jul. 82 YC 1-74 II Part VI ( 3 )
Sep. 82 YC 57-59 II Part VII ( 3 )
Nov. 82 YC 45-46 II Part VIII ( 2 )
Dec. 82 YC 93-97 II Part IX ( 4)
Jan/Feb83 YC 52-55 II II Part X ( 4 )
Mar. 83 YC 61-62 II II Part XI ( 2)
Aug. 83 YC 62-68 II II Part XII ( 6 )
Oct. 83 YC 87-89 II II Part XIII ( 2 )
Nov. 83 YC 102-104 II II Part XIV ( 3 )
Feb. 84 YC 93-94 II II Part xv ( 2 )
Apr. 84 YC 123-126 II II Part XVI ( 2 )
Nov. 82 PE 1/1-1/5 PE Micro-file #1 - 8080 & 8085 (Coles) ( 5 )
Jan. 83 PE 3/1-3/5 PE Micro-file· #3 - Z80. (Coles) ( 5 )
Mar. 84 APC 73-85 Teach yourself assembler Pt. 1 (Overaa) ( 6)
Apr. 84 APC 57-64 (8080, Z80, 6502) Pt. 2 (Overaa) ( 5 )
May 84 APC 89-98 II II Pt. 3 (Overaa) ( 5 )
Jun. 84 AFC 53-60 II II Pt. 4 (Overaa) ( 5)
Jul. 84 AFC 61-64 II II Pt. 5 (Overaa) ( 3 )
Aug. 84 AFC 110-116 II II Pt. 6 (Overaa) ( 5)
Sep. 84 AFC 145-151 II II Pt. 7 (Overaa) ( 4)
Jan. 85 AFC 122-124 Sort at input. (Ithell) ( 1 )
Feb. 85 AFC 103-109 The basic art - algorithms, structures.

(Liardet) ( 4 ) 
Mar. 85 AFC 98-109 Pick a number - arithmetic. (Liardet) ( 5) 
Apr. 85 AFC 79-87 It takes all sorts - sorting. (Liardet) ( 5) 
Oct. 85 AFC 82 The Art of Programming - Progress. 

(Hjaltson) ( - )
Jun. 85 AFC 170-171 Comment on binary search. (Lamich) ( 1 )
Jun. 85 AFC 171-173 Comment on distribution sort. (Riordon) ( 1 )
Oct. 85 YC 107-8 Sorting out the sorts. (Jankowski) ( 1 )
Mar. 86 PE 17-18 Z80 ( 2)



AEM 
AHC 
APC 
APH 

AR 
ARA 

BB 
BI 

BYC 
CBA 
cc 

CFG 
CI 

CLC 
CT 

CHC 
EA 

Australian Electronics Monthly 
Australian Home Computers 
Australian Personal Computer 
Australian Photography 
Amateur Radio 
Amateur Radio Action 
Bits and Bytes (NZ) 
Break In (NZ) 
Bumper Book of Programs by YC 
CB Action 
Creative Computing (US) 
Computer Fun and Games 
Computer Input (NZ) 
Classroom Computing 
Computing Today (UK) 
Choice 
Electronics Australia 

ETI 

M80 

MC 

PCG 
PCN 

PE 
SYN 

WM 

YC 
YCU 

Electronics Today 
International 
Micro-80 

Micro Choice (UK) 
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Personal Computer Games 
Personal Computer News (UK) 
Practical Electronics (UK) 
Sync (US) 
Which Micro (UK) 
Your Computer 
Your Computer (UK) 

FURTHER LITERATURE RELATING TO THE VZ200/300 COMPUTER 

As an extension to my list of magazine articles, I have produced the 
following list of books (I have copies of all of the publications). The 
books relate to the VZ computer specifically, Microsoft BASIC Level II or 
the Z-80 microprocessors, as used in the VZ200/300. Additionally, I hold 
a lot of additional technical information, ROM listings, Users Group 
newsletters, software etc. 

TECHNICAL BULLETINS FOR VZ COMPUTERS 

# 88 
# 91

# 92

# 93

# 94

# 98 
#111 
#114 

#116 

Printing out System-80 screen graphics. (2) 
Programming the VZ�200 computer's joysticks. (3) 
Finding where variables are stored by the VZ-200's BASIC. (3) 
Problems with the X-7208 printer/plotter and Microsoft BASIC.(1) 
Using the X-3245 TP-40 printer/plotter with the VZ-200 
& System-80. (1) 
Printing lower case and control characters on the VZ200/300. (1) 
VZ-300 Mailing List tape to disk file conversions. (1) 
Obtaining colour on the VZ300. (1) 
Fixing the printer bug in the VZ Editor-Assembler. (1) 
Letter on tapes and keyboard (1) 
General hints on VZ (1) 
Service Manual for-printer interface (7) 
Service Manual for disk drive controller (12)



BOOKS ON VZ COMPUTERS 

Henson, T. L. , 1983 

Hartnell, T. , 
& Predebon, N., 1983 

Hartnell, T. , 

Hartnell, T. , 
& Pringle, G., 

Rowe, J. , 

Hartnell, T. , 

Hartnell, T. , 

Hartnell, T. , 

Wolf, G., 

Wolf, G., 

Wolf, G., 

Sanyo, 

Sanyo, 

D' Al ton, J. , 

Schaper, P. , 

Olney, S. 

1983 

1983 

1983 

1983 

1983 

1985 

1986 

1986 

1986 

1985 

1985 

1985 

1984 

1984 

1986 

1987 

1987 
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11 Introduction to Computing". DSE, 114 p. 

11 Getting Started 11 • DSE, 121 p. 

11 Further Programming 11 • DSE, 13 5 p. 

11 The Giant Book of Games 11 • DSE, 179 p. 

11 First Book of Programs 11 • DSE, 58 p. 

11 Second Book of Programs 11 • DSE, 5 7 p. 

11 VZ-200 Technical Reference Manual". 
DSE, 22 p. 

11 VZ-300 Technical Manual 11 • DSE, 39 p. 
(Available from DSE $14.95) 

11 Programming the VZ300 11 • DSE, 171 p. 
(Available from DSE $14.95) 

11 The Giant Book of Games for the VZ300 11 • 

DSE, 278 p. (Available from DSE $19.95) 

11 The Amazing VZ300 Omnibus 11 • DSE, 188 p. 
(Available from DSE $19.95) 

11 ROM-listings fur Laser 110, 210, 310 
und VZ200 11

• Vogel-Buchverlag. 278 p.

11 Der BASIC-Interpreter in Laser 110, 210, 
310 und VZ200 11 • Vogel-Buchverlag. 152 p. 

11 Das Laser-DOS fur Laser 110, 210, 310 
und VZ200 11 • Vogel-Buchverlag. 131 p. 

11 Mein Laser Home-Computer, Tips and Tricks 
fur Einsteiger 11 • 

Sanyo Video Vertrieb. 91 p. 

11 Laser Home-Computer, Software-System 
Handbuch I 11 • 

Sanyo Video Vertrieb. 114 p. 

11 Vprogrammez Hints and Hardware No. 1 11

48 p. 

11 Beginners Guide to the VZ 200/300 Editor 
Assembler 11 57 p. 

11 VZ 200/300 Assembly Language Programming 
Manual for Beginners"_. 140 p. 

(60) 

(68) 

(74) 

(94) 

(60) 

(60) 

( 3 0) 

( 6 5) 



BOOKS ON BASIC 

Albrecht, R.L., Finkel, 
L . , & Brown, J . R . , 1 9 7 8 

Albrecht, B., Inman, 
D., & Zamora, R., 

Inman, D., Zamora, R., 
& Albrecht, B., 

Lien, D.A., 

Gratzer, G.A. & 
Gratzer, T.G., 

Rosenfelder, L., 

Bardon, W., 

1980 

1981 
1981 

1982 

1982 

1981 

1985 

BOOKS ON ASSEMBLER AND Z80 

Carr, J.J., 

Weller, W.J., 

Fernandez, J. N. , 
& Ashley, R. 

Miller, A.R., 

Leventhal, L.A. , 

Leventhal, L.A. , 
& Saville, W. 

Nitschke, W., 

1980 

1978 

1981 

1981 

1979 

1983 

1985 
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"BASIC". John Wiley, 2nd Edition. 
325 p. 

11 TRS-80 BASIC". John Wiley. 351 p. 

11 More TRS-80 BASIC". 
280 p. 

John Wiley. 

1
1 Learning TRS-80 BASIC". 
Compusoft. 528 p. 

"Fast Basic - beyond TRS-80 BASIC 11
• 

John Wiley. 278 p. 

1
1 BASIC Faster and Better and other 
mysteries". IJG, California. 288 p. 

"TRS-80 Computer Reference Handbook" 
Radio Shack 2nd edit. 

1
1 Z80 Users Manual". 
Reston Publishing Co., 326 p. 

"Practical Microcomputer Programming: 
the Z80 11

• Northern Technology, 481 p.

"Introduction to 8080/8085 Assembly 
Language Programming 11

• 

John Wiley, 303 p. 

1
1 8080/Z80 Assembly Language -
techniques for improved programming". 
John Wiley, 318 p. 

11 Z80 Assembly Language Programming 11
• 

Osborne/McGraw-Hill. 

"Z80 Assembly Language Subroutines". 
Osborne/McGraw-Hill, 497 p. 

"Advanced Z80 - Machine Code 
Programming 1

1 •

Interface Publications, 342 p. 



Nichols, J.C., 
Nichols, E.A., 
& Rony, P.R. 

Nichols, J.C., 
Nichols, E.A., 
& Rony, P.R. 

Nichols, J.C., 
Nichols, E.A., 
& Musson, K.R. 

Barden, W., 

Barden, W., 

Farvour, J.L. 

Sargent, M., & 
Shoemaker, R.L. 

Ullman, J., 

Overea, P.A. , 

Barrow, D., 

Uffenbeck, J., 

Barden, w. /

Goodwin, M.

Blattner, J • I & 
Mumford, B. , 

Barden, w. '

Toothill, A., & 
Barrow, D. I 

1979 

1979 

1983 

1979 

1982 

1981 

1984 

1984 

1985 

1985 

1978 

1983 

1980 

1982 

1983 
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11 Z-80 microprocessor programming and 
interfacing - Book 1 11

• Howard W. Sams, 
302 p. 

"Z-80 microprocessor programming and 
interfacing - Book 2 1

1 • Howard W. Sams, 
494 p. 

"Z-80 microprocessor advanced interfacing 
with applications in data communications 11

• 

Howard W. Sams, 347 p. 

"TRS-80 Assembly-Language Programming". 
Radio Shack, 224 p. 

1
1 More TRS-80 Assembly-Language Programming 11

• 

Radio Shack, 430 p. 

11 Microsoft BASIC Decoded and other 
mysteries". IJG, California, 310 p. 

"Interfacing Z80 microcomputers to the 
real world 11

• Addison Wesley, 288 p. 

"Pocket Guide Assembly Language for the 
z 8 O 11 • Pitman, 5 8 p. 

1
1 Teach Yourself Assembler Z80 11

• 

Century Communications, London, 236 p. 

"Assembler Routines for the Z-80 11
• 

Century Communications, London, 192 p. 

"Microcomputers and Microprocessors: 
the 8080, 8085 and Z80. Programming, 
Interfacing and Troubleshooting". 
Prentice Hall, 670 p. 

"The Z80 Microcomputer Handbook" 
Howard Sams, 304 p. 

"Level II ROMS" 
Tab Books, 536 p. 

"Inside Level II" 
Mumford Micro Systems, 65 p. 

"TRS-80 Assembly Language Subroutines" 
Prentice Hall, 232 p. 

"Z80 Code for Humans" 
Granada, 152 p. 
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AFC 
AFC 
AFC 
AFC 
AFC 
AFC 
AFC 

AFC 
AFC 
AFC 
ETI 
ETI 

BB 
M80 
M80 
M80 
M80 
AFC 
AFC 
AFC 

AFC 
AFC 

CI 
BB 

ETI 
AFC 
AFC 

PCG 
PCG 

BB 
AFC 
AFC 

ARA 

CI 
PCG 
AFC 

AFC 
AFC 
AFC· 
AFC 
ETI 
AFC 
AFC 
AFC 
AFC 
AFC 
AFC 
AFC 
ETI 

52,4 
20-21
57,9
89-95
140-1
42-3
71-2

75-6
67
129-30
63
117
56
3-4
2
9,15,16
3-4
97
31
94

76 
125 
19 
63 
135-7
125-6
208-12

55-56
suppl.
64
171
20

19-26
12-14
62-64
19

103 
95 
176 
52-3

99-101
110
130
130-3
145
218
147
189
94-5
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BASIC program conversion. (Surya) 
Beginners tips. (White) 
Program conversion Pt. 2 (Surya) 
BASIC converter chart. (Surya) 
Program conversion Pt. 2 (Surya) 
Program conversion - Apple II (Surya) 
Program conversion - TRS 80/System 80 

(Surya) 
Program conversion - Atari (Surya) 
Program conversion - Sinclair (Surya) 
Program conversion - BBC (Surya) 
More functions for the VZ-200. (Olney) 
Notes and errata for Olney. 
Some more routines. (Middlemiss) 
VZED - three new functions. 
VZ-200 output latch. 
Memory peek VZED. (Carson) 
Microsoft ROM BASIC Level I bug. 
VZ-200 bug. (Tritscher) 
VZ bug. (Tritscher) 
VZ-200 moving message and trace. 
(Batterson) 

Trace function. ( Breff it) 
VZ-200 correction. (Kelly) 
VZ200 Input. (Woolf) 
Poking extra functions. (Clark & Hill) 
Extending VZ-200 BASIC. (Olney) 
TRON/TROFF function for VZ-200. (Thompson) 
MON-200 machine code monitor. 
(Stamboulidas) 
Lprinter. (Quinn) 
VZ-200 reverse video. 
Enlarged characters. (Velde) 
BASIC understanding. (Hobson) 
VZ-200 into puberty - Olney's 

extended BASIC. 
Calculating grey line. (Baker) 
Renumber. (Marsden) 
Find. (Stamboulidas) 
Use of RND in dice and card games. 
(Holland) 

VZ variable definition. (Stamboulidas) 
Variable GO TO on VZ. (Olsen) 
Correction to VZ variable GO TO. 
Lysco support for VZ-200. (Young) 
VZ-200 hardware interrupt. (Olney) 
Background VZ. (Williams) 
VZ-200 instant colour. (Willows) 
Reversed REM. (Quinn) 
Real-time clock. (Griffin) 
AFC benchmark BASIC programs. 
VZ deletions. (Quinn) 
VZ EDITOR/ASSEMBLER tips. (Lam) 
Olney's Level II BASIC for VZ200/300. 
(Rowe) 
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AFC 
AFC 
AFC 

YC 
APH 
AFC 
ETI 

ETI 
AEM 
AEM 
AEM 
ETI 
ARA 

EA 
AEM 

AR 
EA 

ARA 
AEM 
AEM 
AEM 
BYC 

ETI 
ETI 
ETI 
AEM 
ETI 
ETI 
ETI 
ETI 
ETI 
CBA 

83,5 
12 7 
chart 
103-5
54-55
209
86-89

28-33
89-92
110-112

113,4,21 
47 
38-42
35
90-95
10-12
100-101

20-24
86-88

74,75,79 
82-83
88

70 
74 
124 
96-97
120
118-119
119-120
73

73

17-19

VZ user graphics. 
Machine language calls. 
AFC BASIC converter chart 1986. 
VZ-200 cassette inlays. (Outfield) 
VZ and photography. (Kohen) 
VZ pause. 
VZ software mods. (CHIP-8 Editor) 
(Griffin) 

VZ CHIP-8 Interpreter. (Griffin) 
Screen handling on VZ. Part I. (Kitch) 
Screen handling on VZ. Part II. (Kitch) 
Reference list of VZ articles. (Kitch) 
Labeller. (Gallagher) 
Amateur radio logger. (Johnson) 
Speaker enclosure calculator. (Allison) 
Memory mapping on VZ. (Kitch) 
Feedline calculations. (Buhre) 
Op amp noise. (Allison) 
Beam Headings. (Baker) 
VZ Epson printer patch. (Taylor) 
VZ Epson printer patch Pt II. 
VZ expanded EPROM. (Meager) 
Restore file. (Banks & Saunders) 
B-file copier. (Buhre)
String file name. (Hand)
Disk directory dumper. (Tunny)
CTRL-Break dis�bler. (Tunny)
VZBUG. ( Ba tger)
Clock. (Tunny)
DOS Hello (Tunny)
Visisort (Sheppard)
Restore (Rowe)
Hex/dee conversion (Maunder)
Beam headings (Baker)
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A BEGINNER'S GUIDE TO 
PROGRAM CONVERSION 

This month Surya provides some direction for those-trying to get to grips with 
program conversion. Next month. hours upon hours of blood. sweat and tears will come 

to fruition in the presentation of APC's Basic Program Converter Chart. 
It's a compilation of the Basic keywords of popular micros set out to enable equivalent words 

in your micro ·s dialect of Basic to be used in their place. 

When you've just picked up your copy of 
APC and spotted a nice little cassette­
based database for the TRS-80 it's very 
tempting to sit down in front of your VIC 
20 and start tapping away, altering lines 
as you go and hoping that it will run 
when you've finished it Unfortunately, 
while you can sometimes get away with 
this on very short programs,· anything 
longer than twenty or thirty lines and you 
quickly find yourself in a mess. The first 
rule of program conversion is stop and 
think! This brief article is not a definitive 
guide to program conversion, 'bit it 
should give a few pointers to those 
relatively new to the game. 

So where do you start? WelL first of all 
think about whether a conversion is 
really the best approach to the problem. 
Although modifying an existing listing 
may sound easier than writing the pro­
gram from scratch, this is not always _the 
case. In choosing between a conversion 
and a complete rewrite, there are a 
nuinber of factors to be considered: 
(a) The compatibility of the machines.
Some machines support very similar
dialects of Basic: the TRS-80 and the
System 80 for example. In a number of
cases. the program may require only a
few minor changes here and there to
enable it to run on a similar machine.
You may even find that no changes at all
are needed.

Other machines, however, are almost 
entirely incompatible. Converting from a 
Commodore machine, for example, with 
its cursor-control statements embedded 
in the text, can be a real pain. Equally, 
converting from a powerful machine to a 
lesser beast may cause problems: a Basic 
with recursively-defined procedures 
(procedures within procedures) and 
REPEAT-UNTIL loops can be very 
difficult to rewrite efficiently for a 
machine which doesn't support a 
structured Basic. 

Although converting from a simple 
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machine to a more sophisticated one is 
generally easier than the other way 
around, you will be sacrificing the 
features for which you bought the 
machine. Any ZX81 listing will run on a 
Spectrum, but then what's the point of 
having a Spectrum? 

• (b) Sound and graphics.
However compatible machines may be in
other respects, they usually bear not the
slightest resemblance where sound
control and graphics resolution are
concerned. Where a program relies
heavily on these features, therefore,
rewriting the program from scratch

\ would probably be easier than
attempting to modify it.
( c) Machine-code, assembler, PEE Ks and
POKEs. 
Any program relying heavily on 
machine-code or assembler. or where a 
significant amount of PEEKing and 
POK.Eing is, done, will be extremely 
difficult - if not impossible - to modify 
ro·r a different machine. Anyone who 
knows enough about low-level program­
ming to do the job would almost certainly 
be able to write their own routines in a 
fraction of the time taken to convert 
someone else's. 
( d) The structure of the program.
i must confess a sneaking sympathy for
the view that ·an that matters is that it
works'. When I'm writing ordinary day­
to-day programs for use around the office
or whatever, my programs are neither
elegant not structured. Having publicly
owned up to this fatal flaw in my
otherwise perfect character. I am now
going to sing the praises of structured or
modular programming.

Structured programming is the art of 
assigning each component function of 
the program a routine of its own. Take the 
example of a simple database. there 
would be one routine to display the 
menu. another to accept input. another to 
sort data. yet another to output data to a 

4 (,o) f' rz. -.....J S-4

printer. and so forth. Each routine. or 
module is entirely independent of any 
other. being called by a central 'control' 
module. You could, for example. remove 
the printout routine simply by deleting a 
solid chunk of code and deleting the 
option from the menu. The rest of the 
program would be totally unaffected. 

A well-structured program is not only 
easy to read and edit. is also lends itself to 
modification for a different machine. If 
(say) the bar-chart section cannot be used 
on your machine because of the difTerence 
in screen-addressing. you can simply 
replace it with your own routine without 
necessitating all kinds of changes in 
other sections of the program. 

If a program is very badly structured, it 
is often easier to write your program 
rather than wading through GOTOs, 
attempting to follow a logical path which 
jumps in and out of loops and so on, and 
altering one part of the program may 
have unforeseen effects in a completely 
difTerent part 
( e) The program as a whole.
Does it do exactly what you'd like it to. or
merely approximately what you want?
There's little point in modifying an
exciting program if you're then going to
have to spend a lot more time on it in
order to get it to do something else.

Do you understand the way the 
�rogram works? If you don't, then not 
only are your chances of carrying out a 
successful modification pretty slim, but 
the program may not do what you 
thought it would even if you succeed! 

By this stage, then. you should have 
decided whether you're going to modify 
the program as it stands, oi- write a 
completely new program of your own to 
do the job. If you decide on the latter, it 
doesn't necessarily put you rigtit back at 
square one. The general structure of the 
program may provide a good starting­
point. and you may also be able to 
incorporate some of the routines into 
your own program. Treat the original 
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having happened in between. OK it's an
extreme example. but there arc some
funny people ahout ... Anyway. next on the agenda is to go
through the listing making note of
anything which looks slightly. ratherthan totally. out of place in yourmachine's Basic. You'll find that most of
the changes will be fairly obvious even if
you've never seen some of the keywords
before. Most people would guess that
HOME is the same as CLS. for example.
Next month. APC will publish its Basic
Converter Chart (which has been no
mean feat to produce) which should help
you sort out the stranger idiosyncracies of
some machines. 

program as a source of ideas and techniques. but don't be limited by it. don't jump up and down aboutCommodore screen-handling). Bear inmind that you don't have to duplicate theoriginal screen exactly - or even approximately - for menus and so on.Generally. the only time when )'..OU need to recreate the screen faithfully is during games where the graphics are vital. Thedifficulty of adapting such programs hasalready been mentioned. 

Let's say you've decided on a conver­sion. I'll identify the sections likely tocause problems. PEEK.sand POKEs arean obvious place to start The authorshould have added REMark statementstelling you what they do, and you needonly figure out how to achieve the sameeffect on your own machine. If not. thenyou're into the business of getting hold ofthe host machine (that is, the machinethe program was written for) and tryingout anything you're not sure of. 

By now. you will probably have comeacross several sections of code thatappear totally alien to the version ofBasic supported by your machine. In
If you're converting to a less powerful

Basic then you may have to work at
simulating some of the more sophis­
ticated features. FOR-NEXT loops come
in very handy to simulate functions such
as INSTR$, STRING$ and so on. 

Next to look for is the screen displays:mainly graphics and PRINT ATstatements. These will probably have tobe completely rewritten. Work out what ishappening - what is being plotted andwhere messages appear on the screen. 

·. these cases you must work out exactlywhat is happening. when. where. why andhow. Once you've done that (he sayslightly). it should be a straightforwardmatter to replace the off ending code withyour own routine. This is when you find
out just how structured the programreally is. I once followed a series of about
nine GOTOs, the final one ending on theline following the first one with nothing

And this is the point where you start
hammering away at the keyboard!
Provided you've done all the above
thoroughly, a combination of the APC
Basic Converter Chart and good old­
fashioned trial-and-error should see you
through!

This can sometimes be tricky. particularly where those quaint Commodore control-codes are con­cerned (you may have gathered that I 

A pc., 

Beginner's tips 
. As practical examples of obtain: differences, consider the open FILE$ Yes, you are quire correcL :follow_ing two examples: first, repeat When convening from a while- ;On reading the October issue 1of APC. I noticed that Surya /made a very common error /in his 'Beginner's guide to program conversion·. He /_states that '(repeat-until and /

a routme to throw a die until readline (A$) wend to a repear-until loop it zs/a six is thrown: · 
1 print A$ some11mes necessary to insen Irepeat until eof manually a test which DIE: =rnd(l to 6) i close FILE$ somewhat defeats the point of Ip_rint 'You throw a', DIE / Whereas the first form 

the lo_ op! It zs. however, usually;until DIE=6 bl Th• b . . 1 correctly detects, when the possr e to make the inirial test

while-endwhile) ... are two foi:ms of the same loop, onebemg the logical reverse ofthe other.' There is one essential difference between while<cond> and repeat <block> <block> endwhileuntil not ( <cond>) The 'while' form checksthe condition first If it's false, then <block> is notexecuted even once. By contrast, the 'repeat' form causes at least one executionof <block>, even if the condition is initially false. Wh�rever a 'repeat-until' isused, it may, if desired bereplaced by a 'while­endwhile' with inverted condition (although there aresev��a_l cases where a· 'repeat­until 1s more natural _ which is precisely why anydece?t structured languageprovides both constructs).

is can e wntten as a I file is em ty th f • before entering the loop. thus somewhat convoluted ·�hile': ! initially� , d at eo is true reraining some degree orDIE· =O C d d, , an so 
/ '.I 

that .isn't �?x.te any numbe_r immediately closes the file, structure. Thus: 

while DIE< >6 the seco_nd form attempts to I OPEN FILE$:IF NOT OF 
DIE:=rnd (l to 6) read a hne of text from the : THEN PROC readfile ELSE. 'Y empty file - thus crashing ; CLOSE FILE$ . .. pnn� ou throw a' DIE . the program. 1 

DEFPROC readfile endwhlle · / RE (although b Therefore, to summarise, PEAT 

idiot woul�:�e":hit{f ��e / any repeat-until 1?-ay be j 
Rli,J,DLINE (A$) 

had repeat-until availabl )y i replaced. by a whlle-endwhile ! PRINT A$

S d, . e · : - but wtth some loss of I UNTIL EOF econ consider a routine , clarity but the . I CLOSE FILE$
���t��r�quential file: : not t�e - atte:;��;;0

1s / I would however, agree
while not ( eof) conve� from a while- i wholeheanedly rhat a truly 

readline (A$) endwhde to a repeat-until I structured language should

print A$ does not usually work. j offer both constructs.

endwhile Duncan White i Surya
close FILE$ (eof is a boolean (true orfalse) function indicating whether or not the End OfFile marker has been encountered. Any attempt toread a line of text when eofis true will probably crashthe routine). Using the Surya-style conversion, we

f,.l.Od-..2.I. 
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PART 2:SIMULATING STATEMENTS 
Last month Surya looked at the factors to consider when choosing between a program conversion and a 
complete rewrite. Here he assumes that a conversion is appropriate and analyses the procedure in detail. 

The initial steps to be taken when 
converting a program from one dialect of 
Basic to another are much the same as 
when coding from scratch and just as much 
discipline is required. The starting point in 
either case is to have a clear understanding 
of what you 're setting out to achieve. Make 
sure you can follow tht logic of the 
program before you attempt to modify it. 
Spend a little time working out why the 
author has done things in that particular 
way. All this may seem unnecessary at 
first, but it's time well spent: the greater 
your understanding of the program, the 
easier the conversion will be. 

Once you're satisfied that you have a 
clear overview of the program as a whole, 
you can look at each section in detail. 
Break- the program down into its compo­
nent subroutines. This is only possible with 
a reasonably structured program, but as 
mentioned last month, programs with poor 
or non-existent structuring are best left 
alone. 

When examining each routine, take a 
special look at the variables. Determine 
which are global and which are local. 
Global variables are those used through­
out the program. Typical global variables 
.include scores in games, some counters, 
printer-settings and so on. Local variables 
are those whose values are used only within 
a given subroutine: once the routine has 
been exited, the values are no longer 
required and the variables may be used for 
a different purpose within another routine. 
Typical local variables are counters in 
FOR-NEXT loops and flags used to check 
validity of data. 

The reason you need to distinguish 
between the two is that local variables may 
be freely changed or discarded as appropri­
ate, but global variables need to be treated 
with a great deal of care-the program as a 
whole is dependent upon them. If you're 
lucky, the programmer will have gone to 
the trouble of listing all global variables in 
remarks at the beginning of the program, 
and used fixed local variables so that, for 
example, w is always a FOR-NEXT loop 
counter. Failing that, there are utility 
programs available that will locate vari­
ables for you. 

Coding 
(Note: in the examples given below, I am 
using A$ to represent any string variable 

and 100 onwards whenever line numbers 
are required. These choices are purely 
arbitrary and have no significance.) 

During the process of converting a 
program from one machine to another, 
you will ven' often come across a keyword 
in the original program for which your 
machine has no equivalent. While experi­
enced programmers will soon find a way 
round the problem, those a little newer to 
the game may find themselves stuclf for a 
solution. What I have done below is'fo look 
at some of the common offending state­
ments and· methods of achieving the same 
effect using standard Microsoft. The 
keywords covered are not in any particular 
order. 
INKEYS: This statement is an almost 
statutory presence in just about every 
Basic program ever written. This state­
ment tells the computer to scan the 
keyboard to test for a key depression and 
place the result into a specified variable . 
The standard format is A$=INKEY$; the 
most common variations are A$=GET$ 
GfTS=A$ and GET A$. 

The statement takes one of two forms. 
On most machines, the processor will carry 
out a single sweep of the keyboard: if a key is 
pressed during this scan, the value of the 
key pressed will be placed into the variable 
A$. If no key is pressed, A$ will be null 
(empty). On some machines, however. the 
computer will carry out a continual series 
of sweeps until a key-press is detected. A 
few machines offer both forms. 

A continuous scan using the former 
version of INKEY$ is straightforward: 
100 A$=INKEY$:IF A$ ="" THEN 
GOTOIOO. The BBC, however, goes a 
step further in offering a timed keyboard 
scan in the form A$ =INKEY$(time), 
where time is given in I OOths of a second. 
To simulate this using the standard 
INKEY$ statement, we use a FOR-NEXT 
loop thus: 100 FOR A=0 TO 
(value):A$=INKEY$:NEXT. The value 
of the variable will need to be adjusted to 
suit Since different machines have 
different processing speeds, you'll have to 
experiment with different values to 
establish some kind of relationship 
between the value of the FOR-NEXT 
counter and real time. 

Of course, the example given above 
would return the final key pressed if there 
were two or more key depressions during 
the scan period , but this is easily overcome: 

100 FLAG=0:A$="" 
110 FOR A=0 TO (value) 
120 B$=INKEY$:IF NOT B$='"' AND 

FLAG=0 THEN A$=B$:FLAG=l 
130 NEXT 

The value of the first key depression is 
now stored in A$. If no key was pressed, 
then A$ will be empty. 
INSTR: This statement is used to search 
one string to find out whether it contains a 
second string. The format is INSTR(main 
string, sub-string) where the starting 
position of the sub-string is returned on a 
successful match and 0 is returned if the 
search fails. INSTR("APC,"P") would 
return 2 while INSTR("APC,"X") would 
return 0. 

We might. for example, want to find out 
whether NAME$ contains the sub-string 
'Rev.'. Using INSTR we would do this 
like so: 
100 IF NOT(INSTR(NAME$."Rev.") 

=0) THEN PRINT NAME$;" is a
priest" 

To simulate this in standard Microsoft, 
we use MID$. In the above example, we 
would do so thus: 
100 FLAG=0:FOR A= l TO 

(LEN(NAME$)-4 
110 IF MID$(NAME$,A.4)="Rev." 

THEN FLAG= l 
120 NEXT 
130 IF FLAG= l THEN PRINT 

NAME$"is a priest" 
Note that on an Atari, line 110 would 

read as follows: 
110 IF NAME$(A,4)="Rev." THEN 

FLAG=l 
and on a Sinclair machine, it would read: 
110 IF NAME$(A TO A+4)="Rev.'' 

THEN FLAG=l 
These differences are due to the non­

standard forms of MID$ supported by 
these machines. The original example 
should work on all other dialects of Basic. 
PROCEDURES AND FUNCTIONS: 
User-definable h.mcuons are supp0ned in 
varying degrees of sophistication by a 
number of machines. Procedures and 
functions make programs infinitely neater 
and more readable, but they don't actually 
achieve anything which cant1ot be 
duplicate<l using ordinary sub-routines. 

Some dialects of Basic will allow you to 
GOTO or GOSUB a variable which 
greatly aids readability - the Basic 
Converter Chart will tell you which 
machines do if you look under GOTO. 
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REPEAT-UNTIL and WHILE-WEND. 

These are two forms of the same control 
loop, one being the logical reverse of the 
other. WHILE-WEND checks that a given 
expression is true and then executes all 
statements up to the first WEND state­
ment encountered. The computer then 
returns to the original condition to check 
whether it is still true. If the condition is 
false, the statement following the WEND 
statement is executed. 

For example: 
100 REM - Silly example 
110 X=l0 
120 WHILE X>0 
130 PRINT "The current value of X 

=";X;"." 
140 X=X-1:WEND 
150 REM - X is now zero and the WHILE 

test fails 

In a WHILE-WEND loop, the loop is 
repeated while the test expression is true. 
A REPEAT-UNTIL loop works the other 
way around. All statements between 

REPEAT and UNTIL are executed until 
the test expression is true. Thus the above 
example would be written: 

100 REM - Same sillv example 
110 X=lO 
120 REPEAT 
130 PRINT "The current value of X 

=";X;"." 
140 X=X-1:UNTIL X=0 
150 REM - X is now zero and the 

REPEAT test is satisfied 

Converting from one structure <d> the
other is thus straightforward. But the 
majority of present-day Basics offer neither 
of the above. To create the same effect, we 
have to use a statement that causes 
purists to gasp in horror and head 
straight for the reassurance of their 
micro: the GOTO. 

Thus: 
100 REM - Here we go again 
110 X=lO 
120 PRINT "The current value of X 

=";X;"." 

APC NoY �� 

130 IF X>0 THEN X=X-1:GOTO120 
140 REM -Xis now zero and the test fails 

While somewhat less elegant, the net 
result is the same. We can see that 
rewriting a WHILE-WEND or REPEAT­
UNTIL structure is simply a matter of 
manually inserting the test (using IF­
THEN) and pointer (GOTO). 
STRING$ is a statement which allows you 
to repeat a given sequence of characters. 
The format is STRINGS(number of times 
to print string,string). If you wanted to 
print a line of asterisks across an 80-column 
screen, for example, you would state: 
STRING$(80, "*"). If your machine 
doesn't support this statement, then we fall 
back once again on the ever ready 
FOR-NEXT loop. Thus: FOR A=l TO 
80:PRINT"*";:NEXT, the string is simply 
duplicated, and the numeric argument 
placed in the FOR-NEXT loop. 
r AB. This is supported by most machines. 

Next month: Graphics and sound 



One day, all computers will understand the same 
language ( and read each others' disks and address the 
screen in the same way and ••• ). To tide you through 
until this great day arrives, however, we set out to 
beg, steal or even buy eleven of the most' popular 
home micros to produce this APC Basic Converter 
Chart. 

Whether you' re trying to convert that amazing 
Atari game to run on your Apple, have iust spent the 
past three hours wondering why your new 
Commodore 64 micro doesn't seem to give the right 
answer to a FRE statement or simply want to write 
programs which can be easily converted to other 
micros, the APC Basic Converter Chart is here to 
help. 

It isn't possible, of course, to cover every micro nor 
every command supported by each of the machines 
included - much as we'd like to. Also, since different 
micros have an annoying tendency to use· the same 
keyword to perform slightly - or totally - different 
fundions, converting from one machine to another 
will require some rewiting beyond simply changing 
the syntax. What this chart aims to do, however, is 
provide you with an at-a-glance syntax comparison 
using Microsoft Basic as the standard. The chart won't 
convert programs for you, but it should save you the 
trouble of wading through masses of manuals written 
by authors who have apparently not yet heard about 
alphabetical indexing. 

Due to the limited amount of information we can 
squeeze into each box, it hasn't always been possible 

to indicate the full power of every command or 
statement. Most LIST statements, for example, allow 
you to list the whole program, list a spedfied line, list 
all lines within a given range, list all lines up to a 
specified line or list from a specified line. Fiddling 
around with brackets in an attempt to represent each 
of these possibilities would lead to a totally 
incomprehensible entry. It should be assumed, 
the ref ore, that we' re dealing with the most common 
use of each statement here and that other uses may be 
available. 

Something to be aware of is that identical syntax 
may have very different effeds on different machines. 
SYSTEM on a TRS-80 will transfer program control to 
a machine language routine while in Microsoft Basic 
closes files prior to retuming to the operating 
system. 

You will notice that we haven't included anything 
on sound and graphics; with most of today's micros 
offering both high-resolution graphics and fairly 
sophisticated sound control, this area would require a 
chart of its own. APC will be looking at sound and 
colour in a later issue. 

The abbreviations used in the chart are as 
follows: 

addr = address, exp = expression, 
sub = subscript, shllt = statement, 
var = variable, 
Square bracket [ ) i11dicates optional code. 
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BASIC RESERVED,W 
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STANDARD ABS AS( ATN AUTO CALL CHAIN (HR$ CLEAR CLOSE CONl cos 
·' 

MICROSOFT I 

:� 
Returns ASCH Cab aaatmbltr Cal • - Gi- OM--chal• Clo•• dillt files 

Gi..a absolutt Vllue of first Arcangint of la�uave sub- provram & pus string wi1h ASCII Cle•·•llclld -closa al files Contin111 program Coiine of 
•ot� dwaroflhV, nprassion, n>Utine. .._.,it code r,f up. vuriahles. fno� IXICUlion ni,rassion. 

ABS(axp) ASC(string) ATN(axp) AUTO [ linlno. CAll vat( ( VII. CHAIN CHRS(1xp) a.EAfl11xp. CONT COS{up) ' 

wl) Ylf ••• )) 
"filename" .. up) - · 

I ATN(1xp) 
.. 

ABS(axp) ASC(string) CAll addr CHAIN CHRS(,xp) a.EAR CLOSE •fitnamt" CONT COS(exp) 

APPLESOFT 
•fillname" ' 

ABS(axp) ASC(string) ATN(axp) RUN"C:" NB: CHRS ctR CLOSE (#filtno. CONT COS(up) ! 

I 
ATARI

provram must fileno ... ] 
haw been u'lld i 

using SA VE "C" 
I -

ABS(axp) ASC(string) ATH(axp) AUTO I linlno. CAll addr CHAIN CHRS(1xp) a.EAR CLOSE #filtno COS{axp) !

I BBC MICRO
val] (.var.var .•• ] "filename" Naa:a.osE #0 

to doR al 

i 

I COMMODORE 64

ABS(axp) ASC(string) ATN(axp) SYS(addr) CHRS(1xp) ctR(up) CLOSE fillno CONT COS{,xp) 

.. 
. ,. 

I MICROBEE 

ABS(�axp) ASC(string) AT�rwl-axp) AUTO (linlno. CHR( imlger- STRS(int-axp) CONT COS{1911.e� 
-i up) Noll: llt imits 

lorltring ! 

� i 

I 
i 

I ABS(axp) ASC(string) ATN(a,t SYS(llidr) CHRS(axp) ctR a.osE filano CONT COS{up) 

PET 
.. 

. -

I 
ABS(axp) ASC(string) ATN(axpj AUTO (NIO. CHRS(txp) � 11111) (ci.-i111110S: CONT COS{up) 

TRS-80/SYSTEM 80 
-i Ni-.:0..� ClllmtOS 

I 
l!IIC'iftq, inanual] 

�· .. 

ABS(axp) ASC(string) ATN(axp} SYSaddf CHRS(aiq,) ctR CLOSE # fitno CONT COS{axp) 

I VIC-20
. l: 

'· 

! 

I 
ABS(axp) ASC(ll!Wlg) ATN(axp) CHRS(txp) �•q] N CONT COS{up) 

VZ200 
... _, .. 
>·:·· .... 

... 
. ' 

I zxa1 
ABS(axp) COOE(milg) ATN(19) LET•• USR CHRS(1iq1) Noll: a.EAR ft'A-Z)81 CONT COS(up) 

,-;Z)81 .. ,. 
(..W.,Noll: ZXB1 does nat --

1111t • ASCII .. ....... • ASCII Cldt ..,.tr.-
code ....... ...... ! 

I .. i 
I ABS(axp) COOE(ltrilla) ATN(ap) LET• .. USR CHRS(axp) a.EAR l'AIIIUII CONlWUE COS(axp) I 

ZX SPEORUM 
(.W,) Noll: Micllllriva I 

·' ... · -.MY .... I
I

., . ... 
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' U9ld in I READ Dlliwlllidlllllic lllillt� apecifiamax Edit • program Stllp program & 
rtatament airing function. pn1911m lines. llillcfflllvaka lint. lllllnt>BA.Sc. 

DATA const DEF fNYlf DELETE intno llM Vll(suli). EDIT linlno ENO 
{.canst ... } ((vtr,var ... )] (,liiano) [.Vll(suli), ••. ) 

:txp 

DATA CONST DEF FHvtr DELlinlno, llM vt�suli) [ ""'" editing END 
[,CClllt ••. ) (var) • l:ql linlno [,VII( sub) •.. ] uq CTRl lays) 

DATA const 1JM ( or CIM) • [cinor editing) ENO 
[,CDIIS! .•. ) (suli)(.•(u) 

I 
... ) NB:lim'lion 
All strings 

DATA const DEF FNvar (( var. DELETE lintno. llM V1�suli) I Clmll editing] END 

I 
(.canst ... J var)] a t:qi lintno (,Vll(iub) ... ) 

l DATA const DEF FNvar llM vt�iub) [ cinor editing] ENO 
(,Const, .. ] .up [,Vll(suli) .•• ] 

Y, 

:
_.

DATA opr (,DP FNn • txp DELETE lintno. llM va�suli) EDIT ( lirwlo.) ENO 
. ("txp")) (intno.) (,Vll(suli)) 

DATA const DEF fNYlr llM Vll(suli) I ClnOI lditing] ENO 
[,tolllt ... ) (var)• axp) [,Vll(suli) ..• ) 

DATA const Various DEF DELETE lintno- llM Vll(suli) EDIT lintfto ENO 
[,tonStJ stalamtntl lintno [,Vll(suli) .•• ] 

I Milblllu11111 
lqlM!tnt 

DATA const DEF FH(var) llM vt�suli) (cinor a:liting) ENO 

I (.cmwt •.• ) -up [.Vll(suli) .•• ) 

I 
DATA const llM VII( sub) ENO 
[.� ... ) [,Yll(suli) .•• ) 

IIM wr(suli) EDIT Nata:• 
anorlO.i.:t 

lint 

DATA const DEF Rhw IIM Vll(suli) EDIT (NICI) 
,[.c..i ... J [(var.var ••• )] Noll: CUl1llr irll 

• exp l,ydlfllft 

u.d wifl NEXT 
Raisa III poMI IO rtpNt I Albrnl � Ru! I flCOnl •• 
ol npresaion. apnceotm 11111110,Y lpecl. iom lia DI apl 

EXP(np) Rlh• a ap TO RIE(np) •GET(#)a.. 

up (STEP txp) no (, IICOld no) 

EXP(txp) FOR Ylr • exp FRE( exp)NOII: .. PVT* 
TO exp 1111) ill dlfflny [,var ... ] NB: 

Vlrilblt a.t�al• 

.... dr,a 

EXP(txp) Rll•aapTO RIE( txp) Noll: GET# filtno. 
up (STEP up} 1111) is. dunmy -" 

variable 

EXP(txp) AJI • a up TO HIMEM-TDP NVT # filno. 
up (STEP txp) -" 

(,IICOld •.. ] 

EXP(txp) AJI ._•up TO RIE(np) Natl: GET #filno. 
ap (STEP apj 111pill 1dunmy -" [,!Kord 

varilblt ... ] 

EXP (rtlhtxp) AJl-.eqiTO FftE{O)-
ap (STEP apj ..-afftE{S)•. 

lplCt 

EXP(up) Rll • a ap TO ffElep) � N'llT # in. 
ep (STEP apj 80) •• ....., --

Vlfilblt (,!ICM ... ] 

EXP(up) Rll • • ap TO FftE{ap)� N'llT. in. 
111p (STEP lllfl] 80] or MEM 11CM! 

(Sys11m 80] [.IICO!d .•. ] 

EXP(up) Rll.-.ep TO FftE{ap)Nall: GET # filllla. 
ap (STEP apj lllflilld--, --

Vlfilblt 

EXP(up) Rll _.., TO N'llT # .. 
up [STEP lllfl) -w( .•... ) 

NB: Gets rlCOld 
... 

EXP(up) Rll • • ap TO 
lllfl [STEP up) 

EXP(txp) Rll •• ap TO ea.. 
up [STEP up) Micrallriw 

..... 

IP11ill1111t.C 
8nld 111 I 1..-S.l1111t 

8rnh IO I BIiiie spdal linl B.$E DI � 
�- runblr. n ■ mcmd. 

60SUB � OOTO lineno f 1111) n£N .. 
[ELSE a1111t) 

60SUB linlno/ GOTO lintao tt txp THEN 11111t 
wr/1:qi Nott: no ELSE 

60SUB lineno/ OOTO lintno/ fapn£N-
m/txp var/t,J Noll: no ELSE 

GOSUB linlno/ OOTO lintno/ f 1111) Tt£N nnt 
Ylf/up var/a, [ELSE ltlnt) 

GOSUB lineno OOTO lintno f up Tl£H 111111 
Nots: no ELSE 

OOSlJ8 NB: � OOTO iMno f111pllD .. 
br. aignincM (ELSE stnlt) 

60SUB nio OOTO lintRo fupTIDmt 
Na: Ill El.SE 

60SUB � OOTO..., fapTID• 
(ELSE IIIM) 

GOSUB lineno OOTO lilltlO F -.,no mt 

Noll: no ELSE 

GOSUB� OOTO UNEMI FapTID mt 
llall[El.SE-
/inlno 

GOSUB UNEHO OOTO UNEMl F11111TID-
w,/axp -./up llil01E IO fiSE 

GOSUB---1 GOTO--' F-.illDs-. 
w,/up w,/wq ... 1118.SE 
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' t. ,'.- ·: 

I<::::.-, 
, . .. 

�-· ·,-,, 
STANDARD 

MICROSOFT 

MACHINE 

APPLESOFT 

ATARI 

BBC MICRO 

COMMODORE 64 

MICROBEE 

PET 

j TRS-80/SYSTEM 80

j VIC-20

IVZ200 

ZX81 

I 

ZX SPECTRUM 

I 

" 

. -

: 

INKEYS 

Rluwdwar 
typal•i.,t,o.d 
or rul if 110 
ffllllC1lr typed. 

INKEYS 

GET YAP. 

IE\llf(ritlilld 
lime] or INKEYS 
(lime) Nota: 
1001hs Nt. 

GET v■ 

KEY 

GET v■ 

INKEYS 

GET VII 

IIKEYS 

IIKEYS 

INKEYS 
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,, 

,, 

INPUT 

,, 

. . 

IIHd dltl fnlln 
llnninal. 

·.c.� 

,. 

INPUT [STRING;) 
Vlr(,wr ... ) 

INPUT{ STRING,) 
VAR (.YAP. ... ) 

INPUT [up) var 
[,\llf ... ) or 
INPUT (exp] 
11Jinv-v• 

INPUT (string 
[,II var [,var 
... ] 

INPUT [string;) 
var [,var ... ] 

INPUT (string) 
.,., (,var) 

INPUT [STRING. 
vac (.var ... ) 

INPUT (string;) 
vtr(,var ... ) 

IIPUT (string;] 
•[.var ... ] 

N'Ull�l 
,,. {,var ... ] 

INPUT,,. 

INM[string;] 
-

Nov i� � (11) a--c,- (JS'

4 i9C. 7 .

-· 
..

INT 

Evaluata 

. . 

uprtssion for 
largnt intagel 
contained. 

INT(axp) 

·-

INT(axp) 

.. 

INT(axp) 

• .

INT(■xp) 

INT(■xp) 

1NT(..-1xp) 

·• 

INT(axp) 

•. 

INT(up) 

INT(rxpr. 

INT(axp) 

·':· 

IIT(axp) 

IIT{rxp) 

--

, . 
' I. 

,. 
: ,, 

LEF1$ 

Altirratplcifia! 
na.afd..-
llllltq act.girl-
ring of string. 

LEFTS(string. 
length) 

LEFTS (string) 
LENGTH) 

string (mn. 
length) 

LEFTS(string. 
length) 

LEFTS(string. 
length) 

¥111:1, Ieng#!) 

LEFTS (11mg. 
length) 

LEFTS(string, 
length) 

LEFTS(string. 
length) 

LEFTS (11ring. 
llng1h) 

driag(TO finish) 

string (TO finish) 

.. 
..
' ·, � 

LEN 

Gi- dtcimal 
length of string. 

LEN (string) 

LEN(string) 

LEN(string) 

LEN(string) 

LEN(string) 

LEN(string) 

LEN(string) 

LEN string) 

LEN(string) 

LEN (string) 

LEN(string) 

LEN(string) 

'"\, 
"··, ' 

,BASIC RESERVED w·· 
,. "" 

.. 

LET LIST LUST LOAD LOG MIDS 

s;.� 
list191cified list. lplcified " INnCllq " 

Gi...s • value to program lines 11 pn,giam lines at Load • pn,gram N.tunl q,rilhm light of star.-
1 variable. ltrminal. jlllWllltr. lile in1D NIIIOl'Y, af eqnssion. palililln it 111n; 

{LIT) v .. up ist (linlno, .. WST[lintno. LOAD LOG(1xp) MIDS(� - linlno) inaio) ("fi .... H) (,lqth)) 

-

(LIT) v■ • axp UST [Lnno. (Nplllls on LOAD Fl.£NAME LOG(up) MIOS{ltring, 
"-IN•·-· inltrfKa mt1,lenu1h}} 
may bl 1111d in ■mnpmlllt-
place of·: uaualty USr'P) 

I LIT) Y■•■xp UST [ linlno, UST "P" CUWI [·&.- LOG(■xp) ltring(rtart 
nnoJ 1W111°] caa] or {.lenolh]) 

LOAD"inx&.-
namt" (disk) 

! LIT) var■ exp UST I linlno- CTRL-8 1IW1 UST LDAD "INname" LN(1xp) NB: MIOS(string, 
linlno] (licwno-lintno] Hom: ·•CXSK' or LDG(up) giffl star(. length 1) 

••rN'f m ..t common l'll!llr 
dna 1h11n natural log 

[l.fT]\llf■lllp UST I linlno- OPEN 4,,t LOAD ["tit- LDG(1xp) MIOS(string, 
linlno) CM04: UST 1W1111[cau)or �.llngth]i 

(nro-ilwli] LOAO·a.-" 
s I ciistJ 

(LET) Y■•llp UST (lintno. WST (lineoo. LDAD (U) (?) LOG(,wal • 1xp) 1111(;� .. •1) ,, 
LET� (,lireno)) (,lilllllO)} ("Iii.-") -+llartdwac 
a THEN 1111 LOAllU •llnvlh
ELSE forceloads 

I LITJ v■ • axp UST I UltllO- OPEN 4.4: LDAq"-. LDG(ull) MIDS(l1ring. 
intno] CM04: UST 1W1111[cau] • mr(. lengthj) 

[nro-ilwli] LOAll ..._", 
8 (disi) 

[l.fTJ ••lllp UST I linlno- WST (l.Mio- CUWJ 1&.- LOG(up) IIDSjstring, 
linlno] inaio] ,-r(cas)or startieAg111]) LOAD,_,.. 

[ciltt lippy •J 

11.fTJ •• llip UST [ lintno- Cl'£K3,4:CMI 3: LOAD i-tit- LOG(u") MIOS(strirl9, 
linlno) UST [ lintno- -,:caaJ • DI"(. llnpl]) 

nio) LOAD-...·. 
8 [disi) 

[LIT) v■ • up UST { lintno- WST (intno- CtOAD ri!.- LOG (U!I) MIDS(strinQ, 
inaio) inaio) -·1 mrt[.lln)) 

LET Vlf. llp UST (inaio] WST {lilll!IO) LDAD LH(11p) lhll(111r1ro: 
1r.-·1 iul) 

LET - .. llp UST [INm) WST {iiiaN] LOAD-....• LH(eip) ---•TO 
Nata: willfill [caa)._ iluli) 
ICIWll!hlllea MicnaM 
SCROil? ......... 



0... currtnt OOTOnr.iapec- OOTO lnm ll!IIC" 

L 
j irar,wn&dall End of Error trap r.t by� r.t byMbli>n 
RIIWM•• from llltfflOly. RlR/N EXT loop. subroutine. al 1xpnuion. al lxpnuion. 

NAME"._.. NEW NEXT var ON ERROR On Ill) GOSUB On Ill) GOTO 
.s "litrwnt" [,ver ... ] GOTO lintno lintno lineno 

(,lintno ... ] (,lintno ... ] 

l£HAME NEW NEXT (wr. ONERR GOTO On lllP OOSll! On up GOTO 
oldnarnt, var ... ] lineno lineno lintno 

,-
1111 (,lintno ... ] (,lintno ... ) 

NEW NEXT var TRAP lineno/ CW lllP OOSUB CW EXP OOTO 
var/exp lineno lineno 

(,intno .•. ] [,lintno ... ) 

� Nolie IRllr NEXT (var, CW ERROO stmt CW eiqrvar OOawvar 
Cll1. ciwn may Ylr .•. ] OOSUB fner1> OOSUB nro 
be 11co-..rad (,lineno ... ] [,lir-.no ... ] 
using OLD 

OPEN 1,B, 15, NEW NEXT [var. ON up GOSUB ON IX!) GOTO 
ill:,___ var ... ] lineno lineno 
fillnamt"( disk (,lintno ... ] [,lintno ... ] 

only) 

NEW NEXT var 00 ERflOO GOTO ON exp GOSUB 00 1xp GOTO 
NEXT•* 1nm. lineno. ((�.lll!l)])010 lintno (,ineno.) 
-- k,op bekMI (.((txp ... 
completion 

RENAME NEW NEXT ON 1xp GOSUB 00 txp GOTO 
{lieno,) [var, var ... ] kim[.nm 1nm (,IWll 

I 
"oldna1111" T0 ... ) ... ] 
._ .. 

(depmls on OS; NEW NEXT (wr,* 00 ERflOO GOTO 00 lllP OOSUB CW EXP OOTO 

I �OS 

... ) lineno lineno lineno 
manuaij (,lir-.no ... ] (.lintno ... ) 

NEW NEXT (wr.-.. 00 1XP OOSUB 00 11xp OOTO 
... ] lineno lineno 

(,lintno ... ] (,lintno ... ] 

NEW NEXTI-1 

NEW NEXT var 

NEW NEXT var 

(lptn dak. 

Cl'EN male I# I 
in • .._. 

(FEN._ 

(l'EN #in, 
rmanalmk 
filename 

ilnrCl'ENIN 
[1:1 llai] orfilno.. 
OPENOUT (to 
writ!] 

OPEN # exp. 
fileno. mode, 
"filename" 

(FEN #txp. 
modt, "filenlme" 
ini. m:ide 

[ dlpenjs on OS; 
conSlit OS 
maooal] 

Cl'EN lll1).ierl0. 
modi. "iltrwnt" 

Microdrivt 
1111nual 

Pw lpl(:ililll byll la! byll hom 
., spdial � apdad IIW1IOI'( 
port. location. 

WT portby11 PEEK (lddr) 

PEEK(addr) 

I not 1QUiv11entJ PEEK(addr) 

?llik NB: "?' dais 
MJT � ·prit 
in BBC Buie 

PEEK(lddr) 
em 

WT JX>ll.byw PEEK( addrlU) 

PEEK(addr) 

WT Port.bytJ PEEK(addr) 

PEEK(addr) 

WT JX>ll.byw PEEK(addr) 

PEEK(addr) 

00T post,byta PE�addr) 

Pw lpl(:ililll byll 
ID apecified --
rnsruyaddrwa. 

� addr,byll 

P(J(E addf,11-,w 

POKE lddr,by11 

?addr,bytJ 

POKE AOOR. 

POKE lddrtu, 
by1I 

POKE lddr,by11 

POKE addr, by11 

POKE addr,byta 

P(J(E llilr, byll 

POKE addr,by11 

Wrill dn 111 mk 
ilt. 

PRINT[(#) 
liltno)[1,qi) 
(,,,qi .•. ] 

PRINT txp 
(,lllP ... ] NB: 
lffllll>mWII 
OIApJtdl-.a 

PRINT #fileno, 
lffl>nl 

[,11CO!d •.. ) 

PRINT # ilnlmt. 
record 

[,11con! ... ] 

PRINT #fileno. 
111cord 
[,record ... ) 

PRINT ut 

PRINT #fllena. 
l9COlll 

[,rtCOnl ... ) 

PRINT #-Iii-. 
rtcool 
(,IICIIIII ... ] 
(cauJ 

PRINT #filtno. 
IIICOl"d 
{,l'ICOld .•. ] 

PRINT #"fillwnl" 
IXIJ(,txp ... ] 
NB pmlS ID ap1 

-

fllset 11ndom 
1111m gtnnlllf. 

RAtlXlMIZE 
(1,qi) 

RND(-1,qi) 

RND(-exp) 

RND(-Tl) 

RND(-Tl) 

RANDOM 

RMD(-Tl) 

RAND(1xp) 

RAND(IJII) 

Pal tram dall 
--

ll)ICified 
variablts. 

READ var 
[,var ... ] 

READ var 
(,var ... ] 

READ var 
[,var ... ] 

READ var 
[,var ... ] 

READ var 
(,var ... ] 

READ Hlineno.)) 
va�.var) 

READ VAA 
[,ver ... ] 

READ var 
[,v. ... ] 

READ var 
1.- ... ) 

READw(.-.. ... ) 

Rf.AD Vlf 
(,VS ... ) 
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MICAOSOFi U.SIDiiat Alm�ID Alamm Alamm u- ,_,.l!Jltftd Ratunw 
CIClll1IWIII Ill I � 19-IID!g CWEflQu- !Olnlll ... no.oldallcal S-111"91ffl 1 if lxp :a,,0 Sine of 
pr1¥1111vilidllw Cllangepn19r1111 al DATA .... ., .. nm fab,q 11st -,q .. ,11a1 Gensata1 ...... 0 if lql a 0 IJl)Rasion 

. .

�� lint l'Ullblrs. ltat9mlntJ. htCllialflll. oosue--. 11mg. 111nclom numblr. Eima1prag11111. llpa. -1 if up cO in Rllbns. 

REM lul IDM[lnn. RESTORE RESUME RETURN ll6HTS( lbq RN�axp) RUN (illlllO) SAVEf..- S6N(up) SIN{axp) 
VII) lq1h) -

-

I MACHINE 

... 
REM Int RESTORE RESUME RETURN IIGHTS(� RND(axp) No111: RUN (linano) SAVE,-_, S6N(up) SIN(axp) 

I APPLESOFT 
lq1h) llql is I IMllffly ileno 

wrilbla 

I ATARI 

REM laxt RESTORE [lilln) RETURN �SW!) Ml RND(axp) Noll: RUN CSAVE • ._. SGN(upl SIN(axp) 
notrtric1ly llql is I cbnmy [cas) or SAVE 
equivalent variable "filna:a.-" 

(disk] 

REM IIXt IEMJMBER RESTORE(11q1I RETURN RIGHTS(rtring. RND(txp) RUN SA VE "fillrwnl" SGN{axpl SIN(axp) 
(11111) llngltl) Note lit notl 

BBC MICRO [in11rval) IDier LOAD 

REM IIXt RESTORE RETURN RIGHTS(rtring. RND(axp) RUN (lineno] SAVE ("lilt- S6N(axpl SIN(axp) 

COMMODORE 64 
llngltl) rwna'J cas] or 

SAVE "inmi', 
8 [disk) 

REM ■XI IIM.M(-swt IESTORE (n111.) RETURN -(;LEN( -,.. ... 1 ) RND RUN SAVE "flnma" SGN( ,-.exp) SIN(rnl-axp) 

I MICROBEE 
(,iw:laNnt (,start- -n - ram.r of -:ulbp 
., .... c:hn:ws� SAVEf "inma" 
lint)l)I -1200 biii 

REM •xt RESTORE RETURN RIGHTS(rtring. RND(axp) RUN Saw( H fiatllme"] SGN(axp) SIN(axp) 

IPET 
lq1h) [cm] or SAVE

1finl: jfinme", 
8 (dist) 

I TRS-80/SYSTEM 80 

REM ■XI REMJM Start. RESTORE . -�- RESUME RETURN RIGHTS(stmg. RND(ap) RUN (1.inano) CSAVE • ..,_. S6N(axp) SIN(up) 
in■MIN011: (inlno) llngltl) (tau] 111 SAVE 
s.nao lrif 

H,__U {disk 

loppy 11p1) 

REM ■xt RESTORE RETURN RIGHTS(llring. RND( axp) Now: RUN (LWENOJ SA�.._.., SGN(axp) SIN(axp 

VIC-20 
lq1h) .... ...., Clllllral coda I caa] 

• SAVE '1it-
_ .. _, [disk] 

REM ■xt RESTORE RETURN RIGHTS(llring. 1Nl(11111) NB RUN{.-) CSA�-..., SSN{axp) SIN(axp) 

VZ200 
ap) NonslaNs.d -

• VZ200 
_..PSS 

REM ■It RETURN 111ing(ltlft TO) RND RUN { inlncw' SAVE "'--" SSN(-.p) SIN(axp) 

I ZX81 
Yll/tt;J 

REM axt RESTOREi llring(ltlft TO) RND RUN{nncv SA\f ........ SGN(�) SIN(11p) 

I zx SPECTRUM 
ap) Vil/exp) (cm) N011: 

Micnidriwt 
........ 
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Alulllaaqaf Conwrtl I 
Stop pn,vram ..-al� 11.fflRDjlalDI a.a.tu Tangent If 

:1::-..:
"' ---,&-.., amirq....- ID I .unlDai-q lllpllaion it 

ID CGllllld modi. ·w chncllf. strin9. sysllm. lldiens. 

JR(up) ST!)> mllfG(� STRS(axp) SYSTEM TAN(txi,) 

I. string) 

1R(1xp) ST!)> STRS(up) TAN(txi,) 

ii 

ll
SOR(txi,) STOP STRS(txi,) BYE NB: not 

tqlivallnt 

! SOR(txp) ST!)> STRINGS( length. STRS(txi,) *DISK NB: dislt· TAN(np) 
string) lwdnJdonl 

fwolq!Baitso 
not tnll eq. 

-OR(up) ST!)> STRS(txp) TAN(axp) 

OR(ra.■xp) ST!)> PRINT [An m] STR(1xp) 
•n • length of 

J
�m.ASCI 
axllrichnca-

;QR(exp) ST!)> STRS(exp) TAN(1xp) 

ii 

;I SOR(up) STOP STRINGS( length, STRS(axp) SYSTEM plus TAN(1xp) 
string) codt folowinQ 

promp1 Nota: 
not equivalent 

- SOR(axp) STOP STRS(txi,) TAN(1xp) 

STRS(axp) TAN(axp) 

,OR(axp) ST!)> STRS(axp) TAN(txi,) 

�, 
iQR(fX!I) STOP STRS(txp) TAN(axp) 

1 

Cah111� Giws,-ric 

ltnguag, •• 't11Urlai,g 
l'lllllinl which af ASOI 

Traaoff. Traa on IMll!WOIW...._ ,...._ 

Tilm TRON USR(pa11mtt1r) VAl{nin,i) 

NOTRACE TRACE USR(pa11mtt1r) V�nin,i) 

USR( pa11mtt1r) V�S1ring 

TRACE Off TRACE ON USR( pa11mtt1r) V�nin,i) 

USR( pal'lfflltlrj V�ning) 

TRACE Off TRACE ON USR( addnss V�S1rint-txp) 
(. intlglr·txp)) 

USR( paiametar) V�S1ring) 

Tilm TRON USR( paramtllrj V�S1ring) 

USR(paqmttlrj V�11MJ) 

USR(addr) V�np) 

USR addr V�ning) 

WHWWEND WIDTH 
£.-.-. 

Suap.'CiplOll:lffl mnsii'Mti/ s.tsprinar 
UKU!iontor 'MM!loapas ea-,,lm... 

apa:nd- � ....... width. 

WAIT port Nllt wtti ap we«) WIDTH(txp) 
[,uiec1) 

WAIT ADOR. POKE 32, lift 
txp [,up) n.;rt P(J(E 33, 

ICltll'I width 

P()(E 83, 1111 [Wt 
nwvnJ:POO 83. 
val (right 
lnlfgin) 

[ no WAIT stmt REPEAT stmt 'MOTH 1111 � 
lu • INm'S) l.Ml.ap Noll: 0-. unlimi1ld' 

l'hfflllogic 

WAIT llddr, 
txp,lxp 

PlAY 0, int ZIH(� 
(1(inl(255; 1 • 1c imga,-apc16 
1/8 second) 

WAIT llddr, 
txp.lxp 

WAIT llddr, 
txp.lxp 

PAUSE ap Na 
lllltsscrwn 
-..,an1y 

PAUSE no. of --
(50/ acand) 
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A BEGINNER'S GUIDE TO PROGRAM CONVERSION 

PART 2:SIMULATING STATEMENTS 

In the October issue of APC Swya looked at the factors to consider when choosing beti-reen a ;rogram 
conversion and a complete rewrite. In the November issue he followed that up with the Basic Converter Chan 

and now he continues the series on the conversion of one Ba_sic _dialecuo another with the assumption 
that a conversion is appropriate and analyses the procedure in derail. 

Next month Surya will continue with a look at graphics and sound conversion. 

The initial steps to be taken when 
converting a program from one dialect of 
Basic to another are much the same as 
when coding from scratch and just as 
much discipline is required, The starting 
point in either case is to have a clear 
understanding of what you're setting out 
to achieve. Make sure you can follow the 
logic of the program before you attempt 
to modify it Spend a little time working 
out why the author has done things in 
that particular way. All this may seem 
unnecessary at first but ifs time well 
spent: the greater your understanding-of 
the program. the easier the conversion 
will be. 

Once you're satisfied that you have a 
clear overview of the program as a whole. 
you can look at each section in detaiL 
Break the program down into its 
component subroutines, This is only 
possible with a reasonably structured 
program. but as mentioned• in the 
October issue. programs with poor or 
non-existent structuring are best left 
alone. 

When examining each routine. take a 
special look at the variables, Determine 
which are global and which are local. 
Global variables are those used 
throughout the program. Typical global 
variables include scores in games. some 
counters. printer-settings and so on. 
Local variables are those whose values 

· are used only within a given subroutine:
once the routine has been exited. the
values are no longer required and the
variables may be used for a different
purpose within another routine, Typical
local variables are counters in FOR­
NEXT loops and flags used to check
validity of data.

The reason you need to distinguish
between the n.vo is that local variables
may he freely changed or discarded as
appropriate. hut global variables need to 
be treated with a great deal of care - the
program as a whole is dependent upon
them. If you're lucky. the programmer
will have gone to the trouble of listing all
glohal variables in remarks at the
beginning of the program. and used fixed
local variables so that. for example. w is
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always a FOR-NEXT loop counter. 
Failing that there are utility programs 
available that will locate variables for 
you. 

Coding 
(Note: in the examples given below, I am 
using A$ to represent any string variable 
and 100 onwards whenever line numbers 
are required. These choices are purely 
arbitrary and have no significance.) 

During the process of converting a 
program from one machine to another, 
you will very often come across a keyword 
in the original program for which your 
machine has no equivalent. While experi­
enced programmers will soon find a way 
round the problem, those a little newer to 
the game may find themselves stuck for a 
solution. What I have done below is to look 
at some of the common offending state­
ments and· methods of achieving the same 
effect using standard Microsoft. The 
keywords covered are not in any particular 
order. 
INKEYS: This statement is an almost 
statutory presence in just about every 
Basic program ever written. This state­
ment tells the computer to scan the 
keyboard to test for a key depression and 
place the result into a specified variable. 
The standard format is A$=INKEY$; the 
most common variations are A$=GET$, 
GET$=A$ and GET A$. 

The statement takes one of two forms. 
On most machines, the processor will carry 
out a single sweep of the keyboard: if a key 
is pressed during this scan, the value of the 
key pressed will be placed into the variable 
A$. If no key is pressed, A$ will be null 
(empty). On some machines . however, the 
computer will carry out a continual series 
of sweeps until a key-press is detected. A 
few machines offer both forms. 

A continuous scan using the former 
version of inkey$ is straightforward: 
100 A$=INKEY$:IF A$=--·· THEN 
GOTOlO0. The BBC. however. goes a 
step further in offering a timed keyboard 
scan in the form A$=INKEY$(time). 
where time is given in lO0ths of a second. 

�c.� ?+ s-(1..) p 14 o -14-1 

To simulate this using the standard 
INKEY$ statement, we use a FOR-NEXT 
loop thus: 100 FOR A=0 TO 
(value):A$=INKEY$:NEXT. The value 
of the variable will need to be adjusted to 
suit. Since different machines have diffe­
rent processing speeds, you'll have to 
experiment with different values to estab­
lish some kind of relationship between the 
value of the FOR-NEXT counter and real 
time. 

Of course, the example given above 
would return the final key pressed if there 
were two or more key depressions during 
the scan period . bunhis is easily overcome: 
100 FLAG=0:A$="'' 
110 FOR A=0 TO (value) 
120 B$=INKEY$:IF NOT B$=''" AND 

FLAG=0THEN A$=B$:FLAG=l 
130 NEXT 

The value of the first key depression is 
now stored in A$. If no key was pressed, 
then A$ will be empty. 
INSTR: This statement is used to search 
one string to find out whether it contains a 
second string. The format is INSTR(main 
string, sub-string) where the starting 
pos1t1on of the sub-string is returned on a 
successful match and 0 is returned if the 
search fails. INSTR("APC."C') would 
return 2 while INSTR("APC."X') would 
return 0. 

We might, for example, want to find out 
whether NAME$ contains the sub-string 
'Rev.'. Using INSTR, we would do this 
like so: 
100 IF NOT(INSTR(NAME$. "Rev.") 

=0) THEN PRINT NAME$;" is a 
vicar. 

To simulate this in standard Microsoft, 
we use MID$. In the above example, we 
would do so thus: 
100 FLAG=0:FOR 

(LEN(NAME$)-4) 
A==l TO 

110 IF MID$(NAME$,A.4)="Rev." 
THEN FLAG=l 

120 NEXT 
130 IF FLAG=l THEN 

NAMES:••js a priest." 
PRINT 

Note that on an Atari, line 1 10 would 
read as follows: 
110 IF NAME$(A,4 )="Rev.,. THEN

FLAG=l 



and on a Sinclair machine. it would read: 
J JO IF NAME$(A TO A+4)="Rev." 

THEN FLAG=l 
These differences are due to the non­

standard forms of MID$ supported by 
these machines. The original example 
should work on all other dialects of Basic. 
PROCEDURES AND FUNCTIONS: 

User-definable functions are supported in 
varying degrees of sophistication by a 
number of machines. but you are most 
likely to come across the extended use of 
procedures and functions in BBC pro­
grams. Procedures and functions make 
programs infinitely neater and more read­
able. but they don't actually achieve 
anything which cannot be duplicated using 
ordinary sub-routines. 

Some dialects of Basic will allow you to 
GOTO or GOSUB a variable which 
greatly aids readability - the Basic 
Converter Chart will tell you which 
machines do if you look under GOTO. 

Sharp Basic SP-5025 has a number of 
weaknesses which are discussed in the 
article 'Sharp Logic' in the September 
issue. 
REPEAT-UNTIL and WHILE-WEND. 

These are two forms of the same control 
loop. one being the logical reverse of the 
other. WHILE-WEND checks that a given 
expression is true and then executes all 
statements up to the first WEND state­
ment encountered. The computer then 
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returns to the original condition to check 
whether it is still true. If the condition is 
false, the statement following the WEND 
statement is executed. 

For example: 
100 REM - Silly example 
110 X=IO 
120 WHILE X>O 
130 PRINT "The current value of X 

=";X�"." 

140 X=X-1:WEND 
150 REM -X is now zero and the WHILE 

test fails 
In a WHILE-WEND loop, the loop is 

repeated while the test expression is true. 
A REPEAT-UNTIL loop works the other 
way around. All statements between 
REPEAT and UNTIL are executed until 
the test expression is true. Thus the above 
example would be written: 

100 REM - Same silly example 
110 X=IO 
120 REPEAT 
130 PRINT "The current value of X 

=";X;"." 

140 X=X-1:UNTIL X=O 
150 REM - X is now zero and the 

REPEAT test is satisfied 
Converting from one structure to the 

other is thus straightforward. But the 
majority of present-day Basics offer neith­
er of the above. To create the same effect, 

/h,5 ...,i,L� �o., fJ"�1,;�,1 ,,.. APc. Nov �3. 

we have to use a statement that causes 
purists to gasp in horror: the GOTO. 

Thus: 
100 REM - Here we go again 
110 X= 10 
120 PRINT "The current value of X 

="�X;'"_,, 
130 IF X>O THEN X=X-1 :GOT0120 
140 REM - X is now zero and the test fails 

While somewhat less elegant, the net 
result is the same. We can see that 
rewriting a WHILE-WEND or REPEAT­
UNTIL structure is simply a matter of 
manually inserting the test (using If. 
THEN) and pointer (GOTO). 
STRING$ is a statement which allows you 
to repeat a given sequence of characters. 
The format is STRING$(number of times 
to print string,string). If you wanted to 
print a line of asterisks across an 80-column 
screen, for example, you would state: 
STRING$(80,"*"). If your machine 
doesn't support this statement, then we fall 
back once again on the ever ready 
FOR-NEXT loop. Thus: FOR A=l TO 
80:PRINT"*";:NEXT, the string is simply 
duplicated, and the numeric argument 
placed in the FOR-NEXT loop. 
TAB. This is supported by most machines, 
except that on the BBC micro the TAB 
function is performed by SPC while TAB 
prints in predetermined screen fields. 
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A BEGINNER'S GUIDE TO PROGRAM CONVERSION 

PART 3:APPLE II GRAPHICS 

Surya begins the graphics supplement to the APC Basic Converter Char(with a look at the Apple II. 

Applesoft supports no less than four 
forms of tab statement: SPC, TAB, HTAB 
and Vf AB. SPC (x) prints x spaces. So, 
SPC( 1 O);"Hello" would move the cursor 
ten columns forward and then print 
'Hello'. TAB (x) moves the cursor to 
column x. If x is less than the current 
cursor column, then the statement is 
ignored. Thus SPC moves the cursor 
relative to its current position, wrapping 
around lines as necessary, whereas TAB 
moves to the absolute screen column 
specified. 

HTAB (Horizontal TAB) is similar to 
TAB, but can move left as well as right 
HTAB (x) moves the cursor to column 
regardless of the cursor's current 
position. vr AB ·(Vertical TAB) is used to 
position the cursor vertically. vr AB ( x) 
moves the cursor to line x leaving its 
column position unchanged. 

As an example: 
100 REM: Tabulating on an Apple II 
110 HOME: REM clear screen, position 

cursor top-left. 
120 PRINT TAB(10); "Line 1, column 

10" 

130 PRINT "Line 2, column 0"; 
SPC(5); "column 22"; HTAB(16); 
"and"; 
140 REM Above line would appear on 

screen as Line 2, column O and 
column 22 

150 PRINTVfAB(12); HTA8(19); "*": 
REM centre of 40-column screen 

160 END 
To find the current cursor position, the 

POS (POSition} statement is used. POS 
(x) returns the current cursor column.
The expression x is a dummy value (that
is, the value has no effect) but must be a
valid expression which Applesoft can
evaluate.

INVERSE switches on the inverse 
video attribute, and is cancelled by the 
NORMAL statement. So: 
100 HOME 

110 INVERSE 

120 PRINT "This will be printed in 
inverse" 

130 NORMAL 

140 PRINT "This will be printed 
normally" 

150 END 

FLASH works in a similar fashion to 
INVERSE, switching on the flashing 
attribute: 
100 HOME 
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11 o' FLASH 
120 PRINT "This text will flash" 
130 NORMAL 
140 PRINT "And this text won't!" 
150 END 

Finally, the SPEED statement allows 
the user to control the speed at which 
text is displayed on the screen. By 
default, the Apple prints text to the 
screen as fast as it can, but other speeds 
can be selected. Slow speeds (<100) 
are useful for displaying instructions and 
so on, where the display speed is set to 
the average reading speed. 

The statement takes the form 
SPEED=x, where x is an expression 
between O (slowest) and 255 
(default): 
100 HOME: SPEED=O 
110 PRINT "This will be printed very 

slowly ... " 
l20 SPEED=255 
130 PRINT "And this will be printed at 

the normal speed" 
140 END 

The easiest way to simulate slow 
printing on other machines is to place the 
With many things in the micro­
computing world, there are agreed 
standards. The ASCII code for 
communications; the RS232, Cen­
tronics and IEEE for interfacing; the 
5.25in disk and so forth. But when it 
comes to graphics it seems that 
manufacturers and designers don't 
know the meaning of the word 
'standard'. The reason for this is simple. 
In the time it would take to debate, argue, 
redesign and eventually implement a set 
of standards, the graphics capabilities of 
the machines being developed would 
have increased beyond all recognition, 
rendering the standards useless. 

Different machines not only use 
different screen resolutions, but the 
range of graphics-handling statements 
supported varies from simple SET, 
RESET and POI NT to a whole array of 
sophisticated features like drawing 
circles and filling-in shapes. All this is a 
rather roundabout way of saying that it is 
not possible to cover the subject of 
graphics in the form of a quick-reference 
chart as with the APC Basic Converter 
Chart. (See November '83, APC.)

What I have set out to do in this series 
of articles is to give you enough 
information about the graphics-handling 

of each machine covered by the chart to 
enable you to work out what is 
happening in a listing. 

Incidentally, as a general tip when 
converting graphics, I recommend 
mapping out a picture of the graphics 
screen of the machine from which you 
are converting on square-ruled paper, 
marking on it rough values. Next place a 
piece of tracing paper over this grid and 
follow the listing through, sketching in 
lines and text You can then place this 
tracing paper over a map of your own 
screen to see roughly what values you 
will need to use. 

The complexity of micros' graphics 
often make program listings for one 
machine all but incomprehensible to the 
owners of other computers. There are a 
lot of well written listings in APC for a 
variety of machines which readers would 
no doubt like to get up and running on 
their own micros. For this reason it is 
worthwhile going into the subject of 
graphics in a fair amount of detail. 

The Apple Family 
The Apple 11 has three variations: the 
Apple II, the Apple II+ and the Apple lie. 
All three support Applesoft Basic and 
therefore use the same graphics 
handling statements. 

Applesoft supports three screen 
modes - text, low-resolution graphics 
and high-resolution graphics. These are 
called by the statements TEXT, GR and 
HGR respectively. 

Text 

The normal text screen comprises 24 
lines by 40 columns. An BO-column 
screen is available by installing an 
optional circuit board; and APC

programs written for an 80-coiumn 
machine will have this clearly stated in 
the accompanying notes. 

Text mode has ten state merits which 
may be used to format text output on the 
screen: 

HOME clears the screen and positions 
the cursor at the top-left corner, On most 
machines, this is achieved by the · 
statement CLS. 



text into DATA statements and use a 
FOR-NEXT loop to print one character at 
a time. A delay loop is used after each 
character is printed to achieve the 
reduced speed: 
100 REM: This solution is designed to 

be portable, not elegant! 
110 FOR a=1 TO 3: REM number of 

data statements to read 
1 20 READ a$: REM read line of text to 

be printed 
130 FOR b=1 to LEN(a$) 
140 PRINT MID$(a$,b, 1 );: REM 

print one character of a$ 
150 FOR c=1 to 12: NEXT: REM 

empty loop to cause delay 
160 REM adjust value of above 

loop to vary speed 
1 70 NEXT b: REM repeat for next 

character in data statement 
180 PRINT: REM move cursor onto 

next line 
190 NEXT a: REM repeat for next data 

statement 
200 DATA This text will be printed 

slowly 
210 DATA So will this 
220 DATA And this 
230 END 

Low resolution graphics ( GR) 
The low-resolution screen on the Apple 
is addressed as 40 columns by 48 rows. 
Sixteen colours are available. The bottom 
four lines (8 rows) are normally reserved 
f9r text, but the oft-used POKE�16302,0 
makes these available for graphics use. 
(The CALL-1998 statement which 
usually follows the above POKE simply 
sets the extra rows to black. 

Once in GR mode, there are five i 

graphics statements available: 
COLOR=x sets the foreground colour, 
where x is in the range 0-1 5 and is 
defined: 

0 black 
1 magenta 
2 dark blue 
3 violet 
4 dark green 
5 grey 
6 medium blue 
7 light blue 
8 brown 
9 orange 

10 a different shade of grey! 
11 pink 
12 green 
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As promised last month, we continue 
the Apple II guide with high-res graphics 
and sound. 

High resolution graphics ( HGR) 
The HGR screen is addressed as 280 
columns by 192 rows with six colours 
available. The Apple reserves enough 
memory for two high resolution screens, 
these being called by HGR and HGR2 
respectively. Four text lines are again 
reserved by default and can be made 
available for graphics use by the state­
ment POKE - 1 6302,0 and reset to text 
by POKE - 16301,0. 

Two POKEs which you are likely to find 
in Apple programs using the HGR 
mode are: 
POKE - 1 6300,0 to switch from HGR2 

.back to HGR 
- 1 6303,0 to switch from
graphics to text retaining text­
windows and cursor position.

In HGR mode, there are two main 
graphics statements: HCOLOR and 
HPLOT. HCOLOR=x sets the foreground 
colour to x, defined as: 
0 black 
1 green 
2 violet 
3 white 
4 black 

5 orange 
6 blue 
7 white 

Althou,gh there are eight codes, two 
are redundant (4 and 7), leaving six 
effective colours. 

H PLOT is an easy-to-follow statement 
operating in a similar way to most 
machines DRAW statements: 

HPLOT x,y lights point (x,y) in the 
current colour. 
HPLOTx1 ,y1 TOx2,y2 draws a line from 
(x1 ,yl) to (x2,y2). Cordinates can be 
'chained', so that the following HPLOT 
statement: 
HPLOT 0,0 TO 279,0 TO 279,191 TO 
0.191 TO 0.0 
draws a rectangle around the edge of the 
screen. Most basics don't allow this type 
of chaining, so you· d have to split up 
each pair of coordinates and DRAW, SET 
or PLOT each line separately. 

HPLOT TO x,y draws a line from the 
current cursor position to coordinate 
(x,y); it carries on from where it last 
left off. 

There are seven other graphics 
statements in Applesoft HGR mode: 
DRAW, XDRAW, SCALE, ROT. 
SHLOAD. BSAVE and BLOAD. These 
statements concern a feature known as 
shape tables. Shape tables are too com-
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13 yellow 
14 aqua 
15 white 

Although I just said that x must be in 
the range 0-15, it is possible t o  use any 
value up to 255. But since 1 6 is 
equivalent to 0, 17 to 1 and so on, this· 
fact is not spectacularly usefu I. 

PLOTx,y is used to light up the 
specified block in the current foreground 
colour, where x is the column and y is the 
row. In GR mode, the origin (0,0) is top­
left. 

HLIN x1 ,x2 AT y is used to draw a 
Horizontal LINe in the current fore­
ground colour from (x1 ,y) to (x2,y) 
where x 1 and x2 are different column 
numbers and y is the row. 

VLINy1 ,y2 ATx - of course - draws 
a Vertical LINe from (x,y1) to (x,y2) 
where x is the column number and y1 
and y2 are different rows. 

SCRN (x,y) returns the code of the 
colour at position (x,y). On most 
machines, this is achieved using a POINT 
(x,y) statement 

Next month: Apple II high resolution 
graphics and sound, and the TRS-80/ 
System 80. 

plex to go into in the space available here 
and, in any case. the information 
wouldn't be much use to owners of other 
machir

f

es since you will find them all but 
impossible to duplicate. 

Shape tables are a form of sprite, a 
kind of sophisticated use-definable 
character. Created by POKEing values 
into memory, shape tables may be saved 
to tape or disk for later loading. The scale 
and orientation of the resultant shapes 
can be manipulated using the 
statements mentioned above. Anyhow, 
unless you are very familiar with both 
Applesoft and the machine you are tran 
slating to, any program making liberal 
use of DRAW, XDRAW, SCALE. ROT, 
SHLOAD, BSAVE or BLOAD should be 
left well alone. 

Sound 
There are only two ways to produce 
sound on Apple: PRINT CHR$(7) and 
POKEing memory location - 1 6336. 
PRINT CHR$(7) produces a short beep. 
as with most machines. Producing any­
thing interesting from the noises emitted 
by POKEing - 16336 is a decidedly 
frustrating and not over-fruitful task, so 
this POKE may be safely omitted when 
converting to other machines. 
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TRS-SO/System 80 
Surya continues his analysis of each machine on the APC Converter Chart 
(see November 1983 issue). High and low resolution graphics and sound 

capabilities for the System 80 and TRS-80 Model 100 are featured this month, 
plus the final part of the App�e I{ conversion. 

The TRS-80 has limited graphics 
facilities; not surprising when you look at 
how long the machine has been around. 
The graphics resolution is 64 x 48, the 
origin (0,0) being at the top !eh-hand 
corner of the screen. Thus: 
100 Rem: A totally pointless program 
110 CLS: Y=O 
120 FOR X=O TO 63 STEP 1.3 
130 Y=Y+1 
140 SET ((INT(X)),Y) 
150 NEXT X 
draws a line diagonally across the 
screen. 

The graphics statements are SET, 
RESET and POINT. SET(x,y) lights the 
block at coordinate (x,y). RESET 
switches it off again. POINT(x,y) tests 
the specified point. returning - 1 if it is 
lit and O if it is not. 

The TRS-80 also supports a PRINT@ 
statement. This allows text to be placed 
at a specified location on the screen. For 
the purposes of the PRINT@ statement, 
the top row of the screen is numbered 
from zero at the left-hand side to 63 at 
the right. The next line is numbered 64 to 
12 7, and so on to the bottom line, 960 to 
1023. To print at the bottom line, for 
example, you simply PRINT @ 960, 
thus: 

100 PRINT@ 960, "This is printed on 
the bottom line"; 

The semi-colon at the end of the 
PRf NT statement supresses the line feed 
which would otherwise scroll the 
screen upwards. 

The TRS-80 does not support sound 
as standard. 

The System 80 
The System 80 is an oriental imitation of 
the American TRS-80. Unlike most 
imitations, however, the System 80 is 
every bit as good as the original. The 
TRS-80 is slightly fussier about syntax 
that the System 80, but the two are all 
but identical. Most Basic programs are 
interchangeable. In APC's Programs sec­
tion, the label TRS-80/System 80 is 
used to describe programs written on 
either machine. 

The TRS-80 Model 100 
T�e TRS-80 Model 100 is Tandy's port· 

able micro. The graphics resolution is 
239 x 63, and the graphics commands 
are PSET, PRESET and LINE. PSET and 
PRESET are exact equivalents of SET and 
RESET. Considering that LCD screens 
are not noted for wonderful graphics, the 
LINE statement is surprisingly powerful. 

The format of the statement is LINE 
(x1 ,y1 )-(x2,y2), a, BF. The statement 
draws a line from the first coordinates to 
the second. If a=1, the line is PSET; if 0, 
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it is PRESET. The additions Band F are 
optional. If 8 is included, than a B)ox will 
be drawn with (x1 ,y1) as one corner and 
(x2,y2) as the other. If the Fis included, 
the box will be F)illed - either PSET or 
PRESET, depending on the value of a. 

The model 100 also supports sound 
(of the beep variety). BEEP beeps. 
'SOUND pitch.length' plays the specified 
note and is similar to most sound 
statements. 
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This month, Surya continues his analysis of each machine on the APC 

Convertor Chart with a look at graphics and sound capabilities on the Atari 

microcomputers. 

The Atari is available in Australia in three 
forms: the 400, 800 and most recently, 
the 600XL. The three models are 
upward-compatible, and all have the 
same graphics capabilities. 

The Atari supports nine different 
screen modes, numbered O to 8. Of 
these, the first three are text modes, the 
rest graphics. A summary of the modes 
is given in Fig 1. 

The statement GRAPHICS x is used to 
select the desired mode, Mode O is 
the default. 

Mode Type Resolution 
Full screen 

0 Text 40x24 
1 Text 20x24 
2 Text 20x12 
3 Graphics 40x24 

4 Graphics 80x48 
5 Graphics 80x48 
6 Graphics 160x96 
7 Graphics 160x96 
8 Graphics 320x192 

Fig 1. Atari screen modes 

In Fig 1, I refer to full screen and split 
screen. Normally, in a graphics mode, 
the bottom lines of the screen are reser­
ved for text. By adding 16 to the mode, 
this text window can be converted to 
graphics use. Thus, GRAPHICS 2+16, 
or GRAPHICS 1 8, selects mode 2 
without a text window. In a graphics 
mode, PRINT prints to the text window, 
while PRINT-#6, prints to the graphics 
area. 

The Atari has a 'palette' of 16 colours, 
these being known as hues. The hues are 
numbered from O to 1 5: 
0 grey -a blue 
1 gold 9 light-blue 
2 orange 10 turquoise 

3 red-orange 11 green-blue 
4 pink 12 green 
5 purple 13 yellow-green 
6 purple-blue 14 orange-green 
7 blue 15 light orange 

Colour register 
A maximum of five colours may be dis­
played-at any one time, and this only in 
modes 1 and 2. Therefore, Atari gives us 
a ·working palette' of five colours from 

�.; 

Split screen Colours RAM required 

Not available 2 993 
20x20 5 513 
20x10 5 261 
40x20 ·4 273 
80x40 2 537 
80x40 4 1017 

160x80 2 2025 
160x90 4 3945 
320x1-£0 1 7900 

which·to choose; these are known as the 
colour· registers. The colour register 
defaults are shown in Fig 2. 

To· select one of these colours, the 
COLOUR statement is used. Thus 
COLOUR O will select orange as the 
current foreground colour. Colour set­
tings apply only to graphics modes.· 

The default colour registers can be 
reset using the SETCOLOU R statement. 
SETCOLOUR takes the format: SET­
COLOUR colour register to be reset. hue 
colour number and intensity. The inten­
sity 1s an even number between O and 
14: the higher the number the brighter 
the colour, so SETCOLOUR 1,4,5 sets 
colour register 1 to a moderately bright 

Default 
Colour hue Physical 

register number colour 
0 2 Orange 
1 12 Green 
2 9 Dark blue 
3 4 Pink-red 
4- 0 Black 

Fig 2. Colour register defaults 

(5) and pink (4) from its default of bright
green ( 1 ). Very bright colours ( 1 2 and
14) appear almost pure white.

All characters on the Atari are printed
in upper case by default. The statement 
POKE 756,226 switches to lower case; 
POKE 756,224 goes back to upper 
case. 

Once the bu�iness of selecting 
graphics modes and colours has been 
sorted out. there are then seven graphics 
statements supported: DRAWfO, PLOT, 
LOCATE, POSITION, PUT, GET, X 1 0. 

DRAWTO x,y draws a line in the 
current foreground colour from the last 
point visited to the specified coordinate. 
(0,0) is at the top left of the screen. 

PLOT x,y plots a single point in the 
current foreground colour at the 
specified coordinate. 

LOCATE x,y,var is similar to the Micro­
soft Basic POI NT statement: it returns 
the colour of the specified coordinate. In 
the text modes, it returns a number 
between O and 255 indicating the ASCII 
code of the character plotted there, and 
places it into the specified variable. 

POSITION x,y positions the graphics 
cursor at the specified coordinate 
without affecting the display. 

PUT #6,z places the CHR$ of the 
specified ASCII code (z) at the current 
graphics cursor position in tnodes 0 
through 2. In the graphics lllodes (3-8), 
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it plots the colour register (z) at the 
current graphics cursor position. 

GET #6, var returns the ASCII code 
(text modes) or colour register (graphics 
modes) of the specified coordinate, plac­
ing it into the specified variable. 

Note that PUT# and GET# state­
ments only refer to the screen where the 
specified stream is 6; other values refer 
to other devices. 

X10 18,#6,0,0,"S:" is a specialised 
use of the X10 (general-purpose input/ 
output statement). It is used to paint a 
predefined area with a predefined colour. 
To use the statement, the bottom right­
hand corner of the area to be filled is 
PLOTted. Next, a DRAWTO the top right­
hand corner is executed. Thirdly, the cur­
sor is POSITIONed at the bottom left­
hand corner, and address 765 is POKEd 
with the colour register of the desired 
colour. Finally, the X10 18,#6,0,0,"S:"§ 
is executed. 

How is the text colour set in modes 0 
through 2? Why this can't be something 
as straightforward as COLOUR x, I don't 
know. The method of achieving this 
modest task is very strange and absurdly 
complex, . involving referral to two 

-_ ·, . .-. 

separate tables and not a little arithmetic. 
It involves setting SETCOLOUR to some 
unlikely-looking value, but my advice is 
just·choose a text colour which looks pretty 
on the machine you're converting to. 

Sound 
Sound is handled with a statement called 
(wait for it) SOUND. SOUND has four 

---... 

parameters which, for want of anything
more original, we'll call a,b,c and d. 

Parameter a specifies the voice (cha°' 
nel) ·in the range 0-3; b is the pitch (Q.. 
255); c the distortion (0-14, 10 giving a 
pure note, any other channel being
filtered through one of the 1 3 fixed 
envelopes); d is the volume, from 1 
(barely audible) to 15 (audible). 

Middle C is pitch 121, each semi-tone 
is either 6 or 7 steps. 
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IDC air 
Surya continues his look at graphics and sound on each of the 

machines included on the APC Basic Converter Chart (see 
November issue). This month, the Sinclair ZXB 1 and Spectrum. 

Sinclair ZX81 
The ZX81 produces black graphics on a 
white background. The graphics resolu­
tion is 64 x 44, the origin (0,0) being the 
bOttom left-hand corner of the screen. 
Two graphics statements are supported: 
PLOT and UN PLOT. 

PLOT x,y switches on (ie lights up) 
coordinate (x,y). UNPLOT x,y switches 
off the specified coordinate. Drawing 
lines is achieved using FOR-NEXT 
loops, thus: 
100 FOR X=O TO 63 
110 PLOT X,O 
120 PLOT X,43 
130 NEXT X 
1 40 FOR Y=O TO 43 
150 PLOT 0,Y 
160 PLOT 63,Y 
170 NEXT Y 
would draw a box around the edge of 
the screen. 

The ZX81 also supports a PRINT AT 
function (PRINT@, on most machines). 
The PRINT AT screen comprises a 32 x 
22 grid with the origin - just to confuse 
- as the top left-hand corner. To print
'HELLO' in the middle of the screen, you
would enter PRINT AT 11, 13;"HELLO".

The ZX8 1 reserves the bottom two 
lines of the screen for input prompts, 
error messages, and so on; these lines 
are �ot accessible when programming in 
Basic, and so are not assigned 
coordinates. 

Sound is not supported. 

Sinclair Spectrum 
Graphics: 
The Spectrum is available with either 
16k or 48k RAM, but there are no other 
differences between the two models. 

The Spectrum supports eight fore­
ground and eight background colours. 
The single graphics resolution is 256 x 
1 76, but there are limitations when 
using colour. The graphics statements 
are as follows: 
�LOT- PLOT x.y lights coordinate (x.y)
m the current foreground colour. 
DRAW - DRAW x.y [,a] draws a line 
from the last coordinate visited (using 

PLOT, DRAW or CIRCLE) to a point x 
coordinates to the right and y co­
ordinates up. The values of x and y may 
be either positive or negative, and may be 
expressions and/or variables as well as 
literal numbers. 

The value ·a· is optional, and instructs 
the computer to draw a curved, rather 
than straight, line. This value specifies 
the number of radians the line must turn 
through as it draws; if a is positive, the 
line will curve to the right, if negative to 

· the left. As a rough guide when reading
listings, if a = 2*pi, a complete circle will
be drawn, a=pi then a semi-circle is
drawn, etc.
CIRCLE - The Spectrum has a built-in
function to draw circles. This is con­
siderably faster than using DRAW, but
less accurate, which is why you find the
DRAW method used in some listings. To
draw a circle, you state CIRCLE x,y,r
where (x,y) are the coordinates of the
centre of the circle and r is the radius.

CIRCLE also appears to contain a slight
bug. After drawing the circle, the state­
ment leaves the graphics cursor in - as
the manual puts it - ·a rather indeter­
minate place'. For this reason, you will
normally find a PLOT statement
immediately following a CIRCLE. This is
simply to put the graphics cursor in a
known position rather than being a part
of the display routine as such.
PAPER & INK-A wonderfully sensible
idea; PAPER being used to set the back­
gound colour and INK the foreground
colour.The format is the same in both
cases, PAPER (or INK) z where z is the
colour as defined below:

0 - black 
1 - blue 
2 - red 
3 - magenta 
4 - green 
5 - cyan 
6 - yellow 
7 - white 

BRIGHT - Sets the brightness of the 
colours. BRIGHT O being normal, 
BRIGHT 1 being extra bright. 
FLASH - Flashes foreground colour. 
1 = on, 0 = off. 
INVERSE - Reverses INK and PAPER. 
1 = on, 0 = off. 

OVER - Allows overprinting. Normally, 
if you print (say) a letter 'X' and then an 
addition sign at the same position, the 
second character will obliterate the first. 
OVER allows the old character to remain 
visible, so that the above example would 
produce something like an asterisk (*). 
1 = on, 0 = off. The only way to recreate 
this on other machines is to work out 
what the combined character would look 
like and see if your character set sup­
ports something similar. If your machine 
has the facility to support user-definable 
characters, then this is, of course, 
another way around the problem. 
BORDER- The Spectrum has a border 
around the screen which the user cannot 
access for screen displays using Basic, 
but its colour can be reset using 
BORDER z, where z is as for PAPER and 
INK. BORDER has no equivalent on most 
machines and can be safely ignored 
when converting from a Spectrum 
listing. 

Note that colour 8 can be used with 
PAPER, INK, BRIGHT and FLASH to set 
the respective attributes to 'transparent'. 
Colour 9 can be used with PAPER and 
INK to select automatically maximum 
contrast, thus each is set to white if the 
other is a dark colour and black if the 
other is a light colour. This would have to 
be done 'manually' on most machines. 

When describing the resolution of the 
graphics screen, I mentioned a limitation 
when using colour. Plotting a particular 
attribute (colour, inverse, flashing, and 
so on) affects the whole of the character 
position, rather than just the pixel in 
question. Thus, you cannot have a steady 
blue line right next to a flashing green 
one, though you can have two lines 
sporting identical attributes running 
alongside each other. 

The final graphics-related statement 
supported on the Spectrum is 
SCREEN$. This is a very useful feature 
which allows you to save the contents of 
the screen memory on tape. This can 
subsequently be loaded from tape in 
order to recreate the display. The format 
is SAVE "filename" SCREEN$ to save, 
and LOAD "filename" SCREEN$ to load. 
This is most commonly used to load title 
screens for display while the main pro­
gram is loaded. 
Sound: 
Sound on the Spectrum is controlled 
using the BEEP staternerit. the 
onomatopeiac word BEEP being a pretty 
accurate description of the sound quality. 
The format is SOUND duration, pitch. 

Duration is in seconds and pitch is in 
semitones: 0 is middle C, negative num­
bers are lower, positive number� higher. 
Each octave, of course, spans 1 2 semi­
tones. 
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·. ·· · .· . · .: ·., PROGRAM CONVERSION ·. · • · · ··. · · · . . . .

This month Surya turns his attention to the BBC in his continuing series on graphics and sound 
on each of the machines included in the APC Basic Converter Chart (see November issue). 

Find out how to convert BBC listings to work on your micro. 

The complexity of the BBC's graphics 
often make its listings all but incom­
prehensible to owners of other 
machines. But there are a lot of well­
written BBC listings around which the 
aforementioned owners would no doubt 
like to get up and running on their' own 
machines. For this reason, I think it 
worthwhile to go into the subject in a fair 
amount of detail. 

The BBC comes in one of two models: 
the 'A' and 'B'. The only difference 
between the two as far as graphics is 
concerned is that the model B offers 
eight screen resolutions, or 'modes·, 
while the A offers only four. 

The BBC has very powerful graphics­
handling capabilities. This is useful if you 
own one, but makes life difficult for any­
one trying to convert BBC graphics 
routines. Let's start with the business of 
modes. The model B can support eight 
different screen resolutions, while the 
model A supports modes 4, 5, 6 and 7 
only. A brief summary of the modes 
follows: 
0 - 80x32 text, 640x256 graphics, 

2 colours 
1 - 40x32 text, 320x256 graphics, 

4 colours 
2 - 20x32 text, 160x256 graphics, 

16 colours 
3 - 80x.25 text 2 colours, text only 
4 - 40x32 text 320x256 graphics, 

2 colours 
5 - 20x32 text, 160x256 graphics, 

4 colours 
6 - 40x.25 text, 2 colours, text only 
7 - 40x25 text, teletext mode (see 

later) 
Mode x, where x is in the range O to 7, 
clears the screen and places you into the 
appropriate mode. This can be done as 
either a command or statement 

Once in a given mode, the graphics 
statements are as follows: 
CLG -clears the graphics 

CLS 
MOVE x,y 

screen 
-clears the text screen
-move the graphics cursor

to point x,y

DRAW x,y -draw a line from the 
current cursor position to 
point x, y in the current 
foreground colour 

COLOUR x -set the colour to be used 
for all subsequent print­
ing of text. where x is an 
integer in range O to 1 5 
to set foreground colour, 
128 to 143 to set back­
ground colour. Note that 
the colour values are 
dependent upon the 
current mode: colour 2, 
for example. is yellow in a 
four-colour mode but 
green in mode 2 (the 1 6-
colour mode). For an 
explanation of the colour 
codes, see later. 

GCOL w,x -sets the colour to be used
for · all subsequent 
graphics operations, 
where x is the colour and 
w is the logical operation 
defined as: 

0 - use the specified colour 
1 - OR the specified colour with any 

colour already present 
2 - AND the specified colour with any 

colour already present 
3 - XOR (eXclusive OR) the specified 

colour with that already present 
4 - invert (that is, change to the logi­

cal opposite) the colour already 
present 

Note that x is as for COLOUR. 
PLOT -more powerful version of

draw: see later for 
further details 

To set the text or graphics colour, 
numbered codes are used. These codes, 
as has been mentioned, are dependent 
upon the current mode. These codes can 
be reset (see VDU later- virtually every­
thing you say about BBC graphics needs 
to be qualified in some way), but default 
values are: 
Two-colour modes (0,3,4 and 6): 
Black -0 foreground, 128 

background 

White -1 foreground, 129
background

Four-colour modes (1 and 5): 
Black -0 foreground, 128

background 
Red -1 foreground, 129

background
Yellow -2 foreground, 130

background
White -3 foreground, 131

background
Sixteen-colour mode (2): 
Black -0 foreground, 128

background 
Red -1 foreground, 129

background
Green -2 foreground, 130

background
Yellow -3 foreground, 131

background
Blue -4 foreground, 132

background
Magenta -5 foreground, 133

background
Cyan -6 foreground, 134

background
White -7 foreground, 135

background
· Flashing colours:
Black/White -8 foreground, 136

background
Red/cyan -9 foreground, 137

background
Green/magenta -10 foreground, 1 38 

background 
Yellow/blue -11 foreground, 139

background
Blue/yellow -12 foreground, 140 

background 
Magenta/green -13 foreground, 141 

background 
Cyan/red -14 foreground. 142

background
White/black -1 5 foreground. 1 43

background

The last four colours incidentally, are 
not a typesetting error but rl'lerely one of 
the BBC's little idiosyncrasies. 

To recap, first of all a mode is selected. 
This determines the resolutio(l and the 
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number of colours available. Then the 
screen may be cleared ( using CLG and 
CLS), and the text colour (COLOUR x) 
and graphics colour (GCOLx) set. The 
graphics statements available are 
MOVE, DRAW and PLOT. 
PLOT: 
Whichever mode has been selected, the 
screen is addressed as a virtual screen 
1 280 x 1024 pixels. The origin (0,0) is 
at the bottom left-hand corner of the 
screen though this- like most things on 
the BBC - can be repositioned if 
desired. As desribed earlier, DRAW x,y 
draws a line in the current foreground 
colour to the specified coordinates. 
MOVE x,y moves to the specified coor­
dinates without drawing (OK - for the 
purists - it draws a line in the current 
background colour (s)). PLOT is a more 
sophisticated form of DRAW and uses 
three parameters which we'll call k, x and 
y since the manual does. 

Parameters x and y are straight­
forward, these being the coordinates 
used. The parameter k determines the 
manner in which the line is plotted as 
follows: 
0 - move (ie, draw in background 

colour (s)) relative to present 
position 

1 - draw (in foreground colour) rela­
tive to present position 

2 - as 1, aoove, but in logical 
inverse colour 

3 - as 1, above, but in background 
colour. This differs from O in that 
the background colour will over­
write any foreground colour 
present 

4 - move to position (x,y) 
5 - draw line to position (x,y) in 

current foreground colour 
6 - as 5, but in logical inverse 

colour 
7 - as 6, but in current background 

colour 
Note that 0-3 plot x points in the x-axis 

and y points in the y-axis; that is, the plot 
is relative. 4-7 move to the screen co­
ordinate (x,y); that is, the plot is 
absolute. 

Higher values of k may be used to 
achieve other effects. The ones which 
are currently implemented are: 

8-1 5 - as 0-7 but with the last point
in the line omitted 

1 6-23 - as 0-7 but using a dotted 
line 

24-31 - as 0-7 but using a dotted
line and with the last point in 
the line omitted 

64-71 - as 0-7 but plotting only the 
last point of the line 

80-8 7 - as 0-7 but use the last two
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points visited to plot and fill a 
solid triangle 

You can see from the above that PLOT 
4 ts the same as MOVE and PLOT 5 is the 
same as DRAW. 

There are also 33 'VDU codes', a num­
ber of which are related to graphics. 
These appear in listings as VDtJx, where 
the most commonly used values of x 
are: 

5 - join text and graphics cursors to 
enable text and graphics to be 
printed at the present graphics 
cursor position. This is disabled 
using VDU 4 

19 - a very common VDU code used 
to redefine logical colours. For 
example, colour 1 is normally 
white in two-colour modes, but 
the programmer may wish to 
change it to a different colour. 
Thus VDU 1 9 allows access to 
colours not normally available in 
a given mode. The statement 
takes the form VDU 19, logical 
colour code, new colour code, 
0,0,0 OR VDU 19, logical colour 
code, new colour code;O;. Thus 
in mode 0, VDU 19, 1 ,3;0; 
would redefine white to appear 
as yellow. VDU 20 resets all 
colour codes to their default 
values. 

23 - define a user-defined character. 
It uses the same binary-based 
system as most other machines, 
the form being VDU 23, ASCII 
code of the character to be 
defined, followed by the eight 
codes separated by commas. 

24 - define a graphics window, that 
is an area of the screen outside 
of which no graphics may 
appear. The form taken is VDU 
24,lower x coordinate; lower y 
coordinate; upper x coor­
dinate; upper y coordinate;. Thus 
VDU 24, 100;200;300;400; 
would define a graphics window 
with coordinate (100,200) as 
the bottom left-hand corner and 
(300,400) as the top right-hand 
corner. This is reset by VDU 
26. 

28 - define a text window. This 
works as for VDU 24, only com­
mas are used instead of 
semi-colons and no trailing 
punctuation mark is required. 
The text screen is 39x31 
characters by default VDU 26 
resets default. 

And that covers the graphics handling. 
Now for sound. 

Sound 
The · BBC has two sound statements 
SOUND and ENVELOPE. The SOUND 
statement is relatively straightforward, 
ENVELOPE is so specific to the BBC that 
it would be of little use to spend the not 
inconsiderable amount of time 
necessary to explain it. Even if you could 
work out roughly what sort of sound was 
being created, you would have no way of 
effectively simulating it on another 
machine. What ENVELOPE does is to 
define the shape of the sound generated 
by the SOUND statement, so you may 
not be able to recreate the sound 
faithfully. 

The format is SOUND channel, 
volume, pitch, duration where: 
* Channel is in the range 0-3, channel 0
producing 'white noise' and used to
create special effects.
* Volume is in the range O to-15 with 0
silent (useful) and -15 the loudest
* Pitch ranges from O to 255, covering
some five-and-a-bit octaves.
* Duration is in the range-1 to 254.-1
means 'continue until stopped' (either by
pressing escape or by sending another
note to the same channel), positive
values are in twentieths of a second.

Sending two or more notes to the 
same channel at the same time produces 
a chord. Where channel O is used, the 
type of white noise produced depends 
upon pitch, the BBC manual summaris­
ing the effects as follows: 
0 high-frequency periodic noise 
1 medium-frequency periodic noise 
2 low-frequency periodic noise 
3 periodic noise, frequency deter­

mined by pitch setting of 
channel 1 

4 high-frequency white noise 
5 medium-frequency white noise 
6 low-frequency white noise 
7 white noise, frequency deter­

mined by pitch setting of 
channel 1 

And that's the BBC micro! You do need 
to remember that without the equivalent 
of the ENVELOPE statement, you will not 
be able to achieve the kind of complex 
sound effects used in some BBC pro­
grams. Sound effects are generally the 
frills rather than the meat of a program, 
and while good sound effects can very 
much improve a program, they can 
usually be simplified without losing the 
effectiveness of a program. 
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* More function• for the VZ200�-March '84: There.is an error In the second 
column, just above the listing of the short BASIC program. It should be • • · 
(Can be done directly by POKE 30945,175.) 

More funCtions 
ETI April 1985 - 117 

for the VZ200 
HERE is a simple way to add auromaric line 
numhcring and Iran· functions to VZ200 
BASIC. Automatic !inc numhcrinp. should 
he self-explanatory. However. the trace 
function may need some explanation. When 
attempting to dehug a BASIC program. it is 
sometimes useful to sec exactlv what 
sequence of instructions the computer is 
interpreting. This is the function of the 
trace command. It prints out on the video 
the sequence of line numbers the computer 
(the interpreter) is stepping through when 
executing a program. This allows you to 
make sure the program is doing what you 
intended it to do. (Especially useful in the 
case of conditional GOTO's or GOSUB's). 

As adding the trace functions (TRON 
and TROFF) is the simplest task. I will deal 
with that first. 

Before running your program. type in ·. 
POKE 31003.175 from the immediate mode 
(no line numbers Thar'sit.1 This_ is equiya­
lcnt to typing in ·TRON'. Now when you, 
run your program, each>time a -new line is_. 
selected to be interpreted ( or the same line 
number repeated) it ,will be printed on the· 
video. To disable this function just type 
POKE 31003.0 from the command level. 
This simulates · using the 'TROFF 
command. 

A drawhack with this method is that you 
might only want to debug a small section of 
the program and so ha\'e to contend with 
sorting out that small section from the rest 
of the displayed line numhcrs. This can he 
simply overcome hy adding POKE 
31003,175 into your program with a line 
numher which places it in the program just 
before where vou want to start the trace. 
Then add POKE .31003,0 with a line num­
her which places it where you want the trace 
to stop. 

Auto 
Now to deal with the slightly more complex 
'AUTO' function. This function. when 
enabled. saves you the trouble of typing 
sequential line numhcrs when entering a 
program. This very uscf ul function will 
automatically display the next line number 
when you hit 'RETURN' at the end of a line 
of program. 

To do this you need to supply the starting 
line number and thL' increment between 
lines. Next you need to set a flag whi<.:h tells 
the BASIC that the ·AUTO' fun<.:tion is 
enabled. (This must be done last or you will 
go into thL· ·AUTO' mode before you have 
�upplicd the starting line and increment.) 

The starting line numher must he POKEd 
into locations�.30946 and 30947. and the line 
increm1:nt POKEd into locations 309-rn and 
.30949. These have to he in two-hvte form 
with the least significant bit (LSB) going 

This article details how you can simply add automatic line 
numbering and TRON and TROFF trace functions to the Dick 
Smith VZ200 colour computer. 

into the first location of each pair. and the 
most significant bit (MSB) going into the 
second. 

For the line increment this is no problem 
as long as you keep the increment below 
255. (Most increments would normally be
less than 100). Just POKE 30948, 'incre­
ment' and then POKE 30949.0 where

,:increment' is _less tha�, or equal to 255. (I
usuallv use 10 or 20 ri·s the increment.) · · 

• Of course, th.e line number would most
.like!v be above 255, so you must convert . 
your starting line number into.two hytes 
where: , :::: · · y;, i

LJNE NO. == ;(MSB � 256) + LSB 
and where we: ' 
POKE 30946. LSB and POKE 3094 7, MSB 

. Example: For a starting line numhcr of 2000 
MSB = INT(2000/256) = 7 
LSB = LINE NO.-(MSB*256) = 208 

So we must: 
POKE 30946. 208 
POKE 30947. 7 

For those not content with trouble of cal­
culatinl! this cvcrv time the 'AUTO" mode · 
is entered. I have ·written a short program to 
do this as well as to cnahlc the 'AUTO' 
function itself. (Can be done directly hy 
POKE 30934.175.) Use line numhers which 
will put it well out of the way of any main 
program you arc entering. 

O CLS 
10 INPUT·STARTING UNE NO ... ;S
20 INPUT·INCREMENT .. ;I
30 MS=INT(S/256): LS=S-MS*256 
40 POKE 30946.LS: POKE 30947.MS 
50 Ml=INT(l/256): Ll=l-MI*25() 
60 POKE 30948.LI: POKE .30949.MI 
70 POKE 30945.175 
80 END 

For con\'eniencc. type this small program 
in startirn.1. from line numhcr 0. This will 
cnahk 4t�ick access hy just typing 'RUN' 
and then 'RETURN'. Howewr to run your 
progran1. you will now need to type. 'RUN 
xxxx;. where ·xxxx· is the first line number 
of your program. 

To exit from the ·AUTO' mode. type 
·CTRL' and 'BREAK' simultaneously
exact!\' the ::,,amc wav vou exit or interrupt a
BASIC program. I�cidentally. BASIC will
autom,1ticallv exit from the ·AUTO' mode
when the ne;,. line number would have hcen 
gn.:atcr than 65529. (The maximum linL· 

Steve Olney 

number allowed in this BASIC.) 
A useful feature of this 'AUTO' function 

is that. if you specify line numbers which 
include previously entered lines. then not 
only is the line numhcr displayed but also 
the statements previously entered. 

The cursor is conveniently positioned at 
the end of the line ready for anv additions to 
that line. This can be used as·a convenient 
editing feature. For example. let us suppose 
you have entered your program and nuw 
wish to go through and make corrections. 
Enter the first llne numhcr of the program 
ito he corrected 1and the appropriate line 
'increment for that program. You can now 
�inglc step throl}gh your listing and make 
corrections as you wish! Unfortunately . 
there is no simple way of dcnementing the 
line numhcr. (other than manually POKE-
ing in location 30946). 

Why So Simple? 
How was I ahlc to add these two functions 
so easilv'? Well. on clmL' scrutinv of the 
VZ200 BASIC in ROM. I discover�d that it 
was f undamcntally similar to Level II TRS-
80 BASIC. By finding the equivalent contro1 
areas in RAM for the VZ200 BASIC, and by 
experimentation. I was ahlc to get the func­
tions workinl'.. 

Apparcnrl;•. the machine code for the 
execution of the ·AUTO', 'TRON' and 
·TROFF functions is still prescnt in the
VZ200 BASIC ROM, but the interpreter
has been altered so as not to recognise the
commands as valid in an input text string.

Why the machine code would he present
in the BASIC ROM hut not enahleJ is a hit 
strange. Perhaps some functions were 
dropped in ordL�r to implement all functions
provided on the multi-function keys. 

A l\'ord of ll'arning.' Like all situations
where you arc patching software (especially
when written hy someone else). hev.',He of
yet-undiscovered gremlins. I tal--c no
respon�ibility for any havoc wreal,,;ed hy
same! 

A more elegant and flexible approach 
would be to intercept the text ir11e rpreter 
and make it recognise the 'AUTO. and 
trace commands from the immediate com­
mand level. and perhaps add ,1 Ii ne re­
numbering command. But that\ another 
story! • 
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Some 

more 

routines 
By- Philip Middlemiss 

In the Dick Smith VZ200 there are a 
number of new routines which can be 
used by the · use of simple BASIC 
commands. These routines are: 

1: Def int .x (defines variables· 
· listed as integers). 

2: Defdbl x (defines variables 
listed as double precision). 

3: Auto: (auto line numbers). 
4: Print Mem: (prints the memory 

available). 
5: On x GOTO line1, line2, etc. 
6: Delete (deletes a block of 

BASIC program). 
All of these routines must be used with 

a line number, and under most 
circu01stanGes _ should be __ typed __ before 
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. any other program lines are typed in. 
If a program is already in the -computer 

and· you wartt to add one of the above 
· routines ·then put the line right at the

beginning of the program with a GOSUB
or GOTO routine in the line where you
want the routine to be used .. (See
example A).

When the routine is put into the 
computer you must use a line number 
lower than any existing line number 
already in the computer. 

When you LIST your program you will 
see the line number only, with nothing 
after· it, so · editing this line is not 
possible. The reason that the line is blank 
is that in the VZ200 ROM there are no 

·BASIC words •for these routines.
Herli- are the · instructions for each 

routine. Don't type that which is 
enclosed in ( ). 

(DEFINT X). (X can be A,B,C, etc or A-L 
etc). 
10 PRINT A,B 
POKE 31469, 153 

Then type rest df program. 
· (DEFDBL X) 

10 PRINT A,B,C 
POK,E 31469,155·· Then rest of pJogram. 

When tQ_e·se vaciabfes are found in your 
program 'they wlll automatically be used
as integers . or double precision as
programme·d.J

· (AUTO) (to generate AUTO line
numbers 10-'20-30-40, etc).
1 PRINT 
POKE 31469, 1 �3 
RUN • .

(To generate AUTO line n1,1mbers
starting at, say, 500 with steps of 20).
1 PRINT 500,2Q , 
POKE 31469, 183
RUN

(The ffrst number is the start number,
the· second is the step between
numbers).

When AUTO is finished with remove.
line 1. 
(PRINT MEM) 
10PRINT X �
POKE 314 70,200. 

. RUN
(Also see example A.).
(ON X GOTO ·; (OR GO�UB)
10_0,200,300) 

·10 POKE 31469,161 

(For use see example 8.) 
(DELETE) 
(After a program has been loaded and 

· is working you sometimes need to
remove a block of program that is no
longer needed or needs to be replaced.)
1 PRINT·-, 50-300 . . 
POKE 31469,182 

-RUN
- (In this example lines 150 to 300 will

be deleted.) 
Example A 

When the routin� · is required in the 
middle of a program use as this example. 
2 PRINT X:RETURN 
POKE 31470,200 
1 GOTO 10 

. 10 (rest of program) 
When memory available is required in 

the program use: Line nci GOSUB 2. 
Example 8. 

In the ON X GOTO routine, when X = 1 
the program will branch to the first line 
No., and if X =2 then the program will 
branch to the second line No., etc. Here 
is how it can be used. 
70 PRINT X GOTO 100,200,300,400 
POKE 31469,16'1 
1 OINPUT "ENTER TWO NUMBERS" ,a,b, 
20PRINT"ENTER 1 T·o ADD" 
30PRINT" 2 TO SUBTRACT" 
40PRINT" 3 TO MULTIPLY" 
50PRINT" 4 TO DIVIDE" 
601NPUT X 
80 (continue with rest of program) 

Other words decide where this line is 
to be, give it the correct line number. But 
type it in first followed immediately by its 
POKE statement. You could also use it as 
example A. You could do it this way: 
Type IN PROGRAM 8, replace line 70 with 
GOTO 2 and then add: 
2 PRINT X GOTO 100,200,300,400 
POKE 31469,161 
1 GOTO 10 

If two or more of these routines are 
required type as below: 
5 PRINT A,B,C 
POKE 31469, 153 

- 4 PRINT X,Y,Z 
POKE 31469, 155

This will make A,B,C variables integers
and X, Y,Z variables double precision .
These lines can be typed iri 9fter the 
program . is loaded as long 'as line 

- numbers lower than five have not been
. used. 



V-ZED -
THRIii! NEW l"UNCTIONS

Th4s Is a regular featcxe to asS6t 
VZ 200 users to come to understwld 
more about their� end to JEan 
a few tricks which are not neceSSMty 
COYered by the manuals. � welcome 
contributions from Readers who � 
disccNered new feattles d the machne 
or Interesting techr'HQues which they 
would like to sha'e wtth the#' fellow 
VZ-200 users. 

The BASIC lnterp,ete1 rt the VZ. 
200 was written by MICROSOFT. the 
company which deYeloped the first 
BASIC Interpreter for a mb"ocomputer 
way back in the mid 70's and whk;h pro­
bably supplies cwet" 80% of 8'1 BASIC 
Interpreters rt use today. Not � 
ly, when a new computer such as the 
VZ. comes 8'ong. MICROSOFT takes Its 
standard BASIC Ir detp, eter end tt.odfles 
It to sutt the new twdware and the par­
ticular features whk:h the manufach.rer 
would like Included. From the user's 
point of view there are both advantages 
and dlsadvantages to this approach. 
The main disadvantage is that the 
resulting code can become YBrY untidy 
with pa tches on patches right 
throughout the ROM. The outcome 
often being Inefficient use of space and 
slCM1er execution. On the positive sde 
howeYer. there are likely to be routines 
still left In from other Interpreters whictl 
are not Jntended to be avaJlable rt the 
vz but. wtth a ltttle fldcling can be US· 
ed. To the BWJ,age computer user. the 
thrill of making )Otl computer do 
something whjch the manufacturer 
never Intended, is worth any of .the 
disadvantages. The purpose of this ar­
ticle ls to start you oft wtth three hid­
den functions. Once you start ex­
perimenting In this area you will no 
doubt f lnd others. PSease write In and 
let us kllO'N about them so that we may 
all share In them. 

The MICROSOFT BASIC nter­
preter as Implemented ln the Tandy 
TAS-80 Model 1 occupied 12 Kbytes 
of ROM. Although we do not know for 

8U"e. It '9 Nkety that this Jrnplementatk>n 
started a new family of BASIC Inter­
preters d which the vz·s 1s a derlvattve. 
Certai'lly there seems to be no surplus 
code In the Tandy Interpreter although 
the Model 3 varsk:>n shows evidence of 
hlPttilg been extenslYely patched and 
hacked aroood. The ,nte,preter In the 
VZ has a ncxnber of additional features 
OYer and aboYe those avallable In the 
Tandy. In particular, the support for 
higher 8Cf98f1 resoluUon, colour and full 
screen editing obvk>usly requires extra 
code. Eyen though this Interpreter now
occupjes 16K of ROM It became 
necessary to leENe out some of the 
features which had been In the TAS-80 
YerSJon. In particular, the AUTO TRACE 
function and. the free memory Indicator 
hcMt gone whilst there Is no faclllty t o  
tum oH the sound, should you wish to 
do so. However. the essential routines 
to do all these things remain locked 
away In the ROM and can be access­
ed with a bit of Judicious POKElng. 

AUTO UNE NUMBl!RINQ 

The Interpreter contains an 
AUTO line numbering routine which 
when activated. automatically prints the 
next line number on the screen to 
speed up the entry of BASIC programs. 
It Is possJble to specify the starting line 
runber and the i1crement between line 
numbers. For example, )OC.J may wish to 
start entering llnes commencing wtth 
line 100 wtth an ilcrement of 10 so that 
the second line 'MXJld be 110 the thk'd 
120 etc. The AUTO routine operates 
8Y8rY time )QJ press the RETURN key 
from the COMMAND mode. It looks at 
adct'8ss 30945. If that adct8ss oontai1s 
a zero then AUTO numbering Is off and 
the computer behaves normally. 
However. 11 that value Is 1. the AUTO 

·routj{)e looks at addresses 30946 and
3094 7 to find the value of the starting
line number then at addresses 30948
and 30949 tor the Increment between
llne numbers. The next line number Is
then automatically displayed on the
screen. The only part of the AUTO 
routines missing Is the ability to 
recogn;se the AUTO command Itself. 
However. 11 you POKE the appropriate 
values into the memory addresses 
abcwe. you will be able to use this 
facility. 

lo set the starting llne number. 
POKE the decimal equivalent of Its 
Least 5Sgnl11cant Byte (LSB) into ad· 
ct'ess 30946 and the declrM equtvalerrt 
of Its Most Signlf lcant Byte (MSB) Into 
30947. Sunllarly .. to set the line Incre­
ment. POKE Its LSB Into 30948 and Its 
MSB into 30949. It Is llkely that this Is 
double Dutch to reurttvely new users of 

PROGRAM UfflNQ 1 

the VZ ao we have lfustrated the technl· 
ques with the program below. If you 
wish to know more about the subject 
of POKEJng etc. you wm find a good ar­
ticle rt \t>lume 4, '8sue 415. 

� suggest you enter this 
routine, make sure tt works satlsf actorl­
ly then CSAVE It under the name AUlO 
or similar. )6(J can then load It In 
whenever you are doing program 
development. � have used hlah llne 
numbers to keep tt out of the way of 
}QX' own programs. lo start It operating. 
type AUN 60,000. Incidentally, you ter­
minate AUTO llne numbering by press­
Ing the BREAK key. 

TURNING Ol'Jr THE 82EPINQ 
Kl!YIIOARD 

Now that you have AUTO line 
numbering. you will probably want to sit 
up all night entering programs. Only 
trouble Is. the beeping of the keys ts 
llkely to keep the rest of the family 
awake. 

No problem: 
POKE 30779, o disables the MY beep 
whffst 
POKE 30779, 1 tuns tt on agaJn. 

'tt>u may enter this straight from 
the keyboard or Include It as a llne In 
your program. 

Incidentally, this memory ad­
dress appears to cany out some other 
functions, depending on the btt that Is 
set. � did a ltttle experimenting and 
found that bit O turns on and off the 
beep as expected I.e. an BYen value 
POKEd ilto address 30779 turns off 
the beep whist an odd number turns 
tt on I.e. 0, 2. 4. 6, 8 etc. tum tt oH. 1. 
3, 5, 7, 9 etc. tum It on. Bits 1 and 2 
haYe no special effect but bit 3 clears 
the screen and posttk>ns the cursor at 
the bottom left hand comer. This bit 
also causes M audible click from 
somewhere lnsJde the computer pro­
bably from the piezoelectric speaker. 
Bit 4 changes the background colour 
from green to orange. As far as we 
couk:J tell bits 5, 6 and 7 had no effect. 

PREa SPACE 

Probably the most useful POKE 
tor a programmer would be a way of fin­
ding out how much string space Is 
awJable or how much memory }OU have 
left to cram In those last few lines 
before being told by the machine that 
you are Out of Memory. 
'J;y, the following. 

POKE 30862,212: 
POKE 30863,39: 
PRINT USR(X} 'FREE MEMORY 

OR 
PAINT USR(XS) 'FREE STRING 
SPACE 

�0�00 PEM SET STA�TI�� LINE NO FOR THE fiUTj ROUllNE 
6-)€11i1 H4PI_IT"ST11nrnG LrnE l�Ut18EF:";:,L 
60020 POrE 30:?46 .. ( SL-2%.t. I ��Tr. SL/256 ;, ,. 
t:01)30 POrE 30?4,. INT'. SL.,-256 '> 
€f1·)'50 P.£M SET THE WCPEMENT BETWEEH LWE HIJf1E'ERS 
€ 0�,;�, I �PUl" I NCF�EMEtH 8ETWEEH LI NE NO·::". ; IN 
€:0070 POLE 3v.t948, ( IH-2'56:t. Hff( lN/256:,,:, 
,:0�)!::(, Pm-E 30949, rnT( IN/256 .J 
,;e-10(1 �"EM SWITCH ON THE FtUTO LWE NUM8EF<:ING ROIJTlt.JE
,;r; l !(1 F ,)fT30:'4�i I 1 



V-ZED
Last Issue we explained how to

obtain three new functions from the
VZ200, including a POKE which turns 
off the beeping keyboard. Reader Ken 
Hicks became concerned that this lat­
ter recommendation might actually
cause some damage to the innards of
the computer and possibly to the 
speaker itself, he writes:

. I read with some interest your 
piece on the new functions for the 
V-ZED.

I! was . on the strength of your
supporting this machine that I bought
one for my young son. To date I have
ha? no joy with the darn thing - it has 
twice been returned for service, and I
have not yet received it or a 
replacement. 

. I purchased a copy of the Tech-
nical Reference Manual with the unit so

while waiting for the unit to turn' up 
again, I have read the manual from cover
!o cover, which probably is not a bad
idea, but which I almost certainly 1NOuld
not have. done under normal circum­
stances. This Manual gives full circuit
d�ag�'!1s and reveals the very much
s1mpl1f1ed address decoding. There is
a/so some very useful information on
the Syst�m pointers, memory mapping,
and particularly the details of graphics.

The addresses of a few routines 
in ROM are given, which will be familiar
to Ml programmers who use the old
Microsoft ROM. For example, 28A7H
and 01C9H are still message output and
clear screen routines. 

· Evidently the writer of your arti­
cle has not studied his TR Manual as 
it gives details of the function of an �ut­
put l�tch which effectively occupies all 
locations from 6800 to 6FFF inclusive. 
This is a write-only latch which services
t�e cassette output, speaker, and video
display controller. This latch is copied
at 7838 (30779), and its bit allocation
is: 

Bits O & 5 drive the speaker. 
They are normally toggled alterna­
tively in a push-pull fashion to 
produce a tone. Holding one bit at 'O ·

INOUld therefore hold the speaker di­
aphragm 'pushed: while holding the 
ot�er bit at :o· INOUld keep it 'pulled', 
with .an audible click as it went from
one state to the other.· Bits 1 & 2 generate the cas-
sette output signal. Fiddling with
these could corrupt a tape if the cas­
sett� were in the RECORD position!

. Bit 3 controls the VDC dis­
play mode. An '0' here sets MODE . 
(0), while a '1' causes the voe to 
operate in MODE (1). This effect is 
via the video controller chip.

Bit 4 controls the background 
colour. It it is 'O' then the background
will be green, while if it is '1' the
background will be orange if in
MODE (0) and buff if in MODE (1). 
Thus, its effect depends on bit 3. 

The BEEP routine is at 3450H. 
Calling this address will produce a 

BEEP, but some disassembly around 
this area INOUld be necessary (or 
perhaps around the keyboard scanning 
area - from 2EF4H) to find out how to 
silence the BEEP. lt is possible that the
brute force method suggested by your 
correspondent could damage the
speaker or a chip by passing a current 
continuously, which is apparently what

happens when '0' is POKED int<J
30779. -I don't want to disparage you� 
correspondent, but this just could be
one instance where it Is possible to 
cause physical damage to a computer 
via the keyboard! 

Thank you Ken. There are two

min_or errors_ in your analysis of the slt­
u�t,on ot which one is significant to this
d1scu�1on. Firstly, to correct a point of
fact, b�t 5 of �he output latch is a/ways 
held high whilst bit O is toggled from
high to low to produce sound from the
speaker. Of far more significance than 
that, however; is the nature of the
"SP_eakE;r" �self. lt is a piezo electric
device. 1.e. ,t consists of a crystalline
substance with two metallised plates,
one connected to bit 5 the other to bit
0. When there is a voltage difference
between these two plates, the crystal
actua_lly changes shape, thus displacing
the a,r surrounding it causing a ''Click''
to be heard (if the differential voltage
has been applied rapidly enough). The
BEEP routine you mention at 3450H al-
terryatively sets and resets bit O thus ap­
plying a continually varying voltage 
across the crystal causing it to change
shape rapidly and emit an audible tone. 
D_u�ing this process very little energy is 
d1s1ppated since the piezo electric
d�vice appears electrically like a capa­
c�tor being alternatively changed and
discharged. This device will not be
d_amaged by applying a constant poten­
!1al across it which is within its operat­
ing range. Nor will any IC be called on 
to carry excessive currents. In short
the POKE's recommended will not 
cause any harm to the computer. 
�everth_eless, thank you tor raising this
1nterest1ng subject. We 'NOU/d -..velcome
similar contributions from our other
readers. 

Mic.ro·-�o 4-(i) p �-
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PEM 
,: REM 
:3 F:Er·1 
4 PEM 
� CU:; 

ttt ME�JRY PEEK*** 
FOP './Z 200 
BY P. CAF.'.SOH 

******************* 

6 PR rt-n" •••••■w1:::twc■1:1a·•�=-=-� 11 _; 

F'RIMT"••••••••••••••••••-"; 
::: F'F.'. I MT" l��::f-'"i-�'"f�:1 .. �•·• .. :�u••=•=---!-mR 11 

; .• TO SLOt•J C•O�JH F'P I NT I MG 
�1 F'�'. IMT" ---------••---"il(ll�a•I•Jm-" ; 
10 F'RitH"••••••••••••••••••-"; 
11 PR I MT II 1 .. .:�=--"'1=�"9:W->'Jlll�•J��•=-�•:11J1J::�::f-'"1:i 11 

,; 

12 F'F'.IMT"••••••••••••••••••-";
20 I MPUT "MEMORY LOCAT I IJM DEC I f'lfll == 11 ; >:: 1
22 F'�: 1 NT II m•1•1�=•=--=---•1=-:...,....f=�m,1:o11111:1��■t" ; 
23 FORD==0T0499=NEXTD 
2'4 GOT020I-:)�10 
25 X=ABS(Xl)+ABS(Al) 
26 IFX>65535THEMGOT020100 
30 A2==::•:: .. ·A0:::�6: B.2==A2-I tH( A2 >: C2== I NH A2-E:2 >: Z=65 
.:lU FUP\'=10T015 
50 IFC2=YTHEtm$=CHF:$( Z): GOTO:::u 
t:,O Z=Z + 1 : MC<T 
80 �2=82t4096:E2=D2✓256=F2=E2-INT(E2):G=IMT(E2-F2)=Z=65 
:_..;i_i FO�:\'= 1 OTO 15 
100 IFG=YTHENR$=CHR$(Z):GOT0130 
110 Z=Z+l: ME�,,:r 
130 H=F2t256:I=H/16:J=I-INT(l):K=INT(l-J):�=65 
140 FOR\'= 1 OTO 15 
150 IFK=YTHENS$=CHR$(Z)=GOT0180 
160 
1 :::O 
190 
200 
210 
23(1 
240 
25(1 
26(1 
:�?O 
2:::(1 
290 
3�:10 
:310 
32(1 
:3:30 
34�1 

Z=Z+l =NE>::T 
L=Jt16:M=L-INT(L):P=INT(L-M)=Z=65 
FOPY=10T015 
IFF'=YTHENTS=CHR$(Z):GOT0230 
Z=Z+1: t-.lE;<:T 
IFC2>9THEM240ELSE250 
PRINTTA8(2)Q$; =GOT0260 
PRitHC2; 

IFG>9THEN270ELSE280 
PRINTTA8(4)R$; =GOT0290 
F'F.:INTG_; 
IFK>9THEN300ELSE310 
PRINTTA8(6)S$; =GOT0320 
PF�INff .; 
IFP>9THEN330ELSE140 
PRINTTA8(8)T$; =GOTO350 
PPitHF'; 

350 GOT05055 
5030 FORA1=0T065535 
5((32 ;<;2=A 1 + ;{: 1 
5035 IFX2}65535THENGOT020100 
5037 IFX2)32767THENX2=X2-65536 
504(1 E: 1 ==PEEK( ;:-:;z) 
5045 L$=ItW:E'l'°$: !FL$=" "THEN25 
504 7 GOT05(155 
5052 PF.: 1 NT" r:1■1■1::-a:1=--:4111111:::t:11um..,..t:1�1•1=-:t11:at:1::-•e1-"i�" .; 
5053 FORD=0TO499=NEXTD 
5055 PRINTTA8(12)Xl+A1; 
5060 PRINTTA8(20)X2; 

5070 PRINTTA8(26jCHR$l81); 
5080 PRINTTA8�28)81 
50:::5 k$= I HkE\'$ = I FL$= 11 = 11 THEt·L)j
51 �J(l ME>::Tfi 1 
i�Ol:H_IO IF:=< 1 < -32 ;:·€,:::THEt•H:-:;OT0.2tt 1 (H) 
2(nj20 i::�1xr o�io:::::o 
2(11 �.:.10 F'F-: I MT .. em:, .... :,1-"'Wll-... f•J;ll(1J;iliil:tw[1J; ... CCM 
?O 1 l O PF:' l MT" -··-�····• .. ULIJ:&:J;�::f,."f:�•�•J:��l!>llilll" 
201 l�• l:::$=ltW:E'/$ 
20116 I$= ItH=:.E'/$: IF I$=" "THEM2(.11 li:; 
2011, IF !$="\'"CU::: GOT020 
201 H:: IF J$="M"CU:; 'Et-JlJ 
20120 ! $== 1 MKE\'$: IF I$<. >"'i'"AH[.• I$<> "tl" THEM2(1116 

MEMORY PEEK VZED 
by Ron Carson 

If you are interested in finding
out what your VZ200 stores in its 
memory enter this program and have a 
look. 

The program will display on the
screen the information you need to 
know to run it and asks for a start ad­
dress in decimal.

After going to the start location
it will print the DEC/MAL address, ZBO
address, CHR at that address and ASCII
code. 

The program runs very quickly
so to slow it down press the SPACE key.
Pressing the SPACE key slows down 
the program and a/so prints the HEX ad-

dress of eac6· location on· the screen· 
If you want to change th

_
e

memory location while the program ,s 
running press the(:) colon key and you 
will be asked tor a new start address. 

4-(&) 
f. Cf , I 5� .> I 6,



VZ-200 BUG 
RUN VZ bug 

INPUT 23 twice and the
I hope you haven't com­
pleted a review of the Dick 
Smith VZ-300 because it 
has a bug in the firmware 
(the same as the VZ-200). 

To the VZ-200 hackers 
among us this short series 

second time round the

machine goes crazy.

of program statements 
crashes the VZ-200 (Version 
2.0). 

W Tritscher 

10 N=1 : INPUTS: FOR 
P=1 TO S : N=N• 
P/(P+1) : ? N; : NEXT: 

P.S. If you pay me for the_

above, keep it and send ,t

to the person who pro-

vides the ROM-patch

routine. 

If one RUNs, (then 
INPUTs 29), the following 

- series of statements, the
computer will crash.
10 N = 1 : INPUTS : FOR

A = 1 TO S : N = N +
1 /( 1 + A) : ? N; : 

A 'Pc Ap;r. &-.r

GROUP ONE 
I 

This month we would like to 
bring your attention to some bugs in the 
Microsoft Basic interpreter as included 
in the Model I. Users of the CoCo and 
VZ200 might like to try and see if these 
bugs are also present in their 
computers. 

Firstly, there is a problem with 
BASIC's handling of the "raise to the 
power" function. Enter the following 
program into your computer and 'RUN' 
it:-

10 FOR X = 1 TO 15 
20 PRINT 2tx 
30 NEXT 

The resultant printout will be as 
follows:-

2 

4 

8 

16 
32 
64 
128 
256 
512 
1024 
2048 
4096 
8192.01 
16384 

32768 
Whilst the above problem prob­

ably won't occur all that often, it is a 
good idea to be aware of it. The same 
applies to the following bug. 

RND(X) can return a value of 
X + 1 when X is a power of 2. In cases
where RND(0) is just under the value of 
one, when multiplied by X, the product 
is rounded and this is where the pro­
blem occurs. For instance, A= RND(16) 
can return a value for A of 17. To get 
around this, use the following:-

10 A= RND(16) : IF A> 16 
THEN 10 

NEXT: RUN 
I first became aware of 

this fault at the 4th APC

Show held at Centrepoint in 
Sydney earlier this year and 
informed Dick Smith. 
However, when I repeated 
the test on a new VZ-300 
the results were the same. 
Dick Smith is therefore sell­
ing the VZ-300 with bugs. 
W Tritscher 

Australian Personal Computer Page 31

If you were to enter - 56320 in 

The next bug can be found if 
you try and use the expression PRINT I 
VAL ( 11 % ") in your program. Whenever 
you have a % sing in a string to be con­
verted by VAL you will get a syntax er­
ror. This bug also appears in the Model 

· answer to the prompt, the - computer
'WOUid come back with a result of
- 56576. To explain, when taking the
INT function of a double-precision
number which is evenly divisible by 256
and is less than - 32768 one extra bit
is turned on when processing the
number which is subsequently reduc-

Ill ROM. To avoid this error in Disk 
Basic use the following routine:-

1000 I= INSTR(X$, 11 % 11) 

1010 IF I THEN X = VAL 
. (LEFT$(X$,I- 1)) ELSE 

X= VAL(X$) 
Non-disk users should use the 

following:-
1000 FOR I= 1 TO LEN(X$) 
1010 IF MID$(X$,I, 1) = 

1
1 % 11 

THEN 1040 
1020 NEXT I 
1030 I= LEN(X$) + 1 
1040 X = VAL(LEFT$(X$,I - 1)) 
This final bug also appears in all 

versions of the 'Level II' ROM. Enter the 
following program and 'RUN' it:-

10 INPUT A# 
20 A#= INT(A#) 
30 PRINT A# 

i ed by 256, 512 or some other power 
of 256. To avoid this add the following 

r filter to your program:-
: 100 A#= SGN(A#) 
: * INT(ABS(A#))
: The first bug was mentioned 
i originally in 'BO-US'. The rest of these 
bugs were first mentioned in 'The Alter­
nate Source·. 

I 



VZ 200 trace . · 35 A$=MID$(A$.2)+•• 
· . LEFT$ (A$. 1 ):GOTO 25 

In the July edition of APC, 

J Williams suggested a•· 
method for printing a mov­
ing message across the bot­
tom of the Comodore 64 
screen. I modified this for 
the VZ-200: 

5 CLEAR 1000 
.10 A$="PUT MESSAGE · 

HERE":REM LET A$ BE 
MESSAGE 

15 PRINT@480," " 
20 PRINT LEFT$(A$,31 ); 
25 PRINT CHR$(27);:REM 

MOVES CURSOR UP 
30 FOR 1=1 TO 40: 

NEXT:REM: DELAY 

Trace function 
Jay Batterson' s report on the 
trace function for the VZ-
200 is interesting - it is 

1 DF7 3E 
1 DF8 AF 
1 DF9 32 
1 DFA 1 B 
1 DFB 41 
1 DFC C9 
TRON calls 1 07 and reads 

A friend also told me of a 
. tracing function for the 

VZ-200: 
POKE 31003, 175 starts 

trace function and prints 
line numbers 

POKE 31003�0 disables 
this function. 

The only problem is .vith 
MODE( 1 ), the screen returns 
to MODE(O) to print line 
numbers and you don't get 
to see what is happening in 
high-res graphics. 

Ja'f Batterson 

the same for TRS-80 and 
System 80 computers but 

what readers might find 
interesting is the way it is· 
written in ROM viz:· 

LOA, 175 
LO (16667(, A 
RET 

TROFF calls 1 DF8 and reads XOR A 

AR Breffit 

LO (16667), A 
RET 

A 'PC. '°(11) Nov. 8L 

I 12.r 

AP c. r(l) Av,. 3� 
f· q4. 

VZ-200 

corredion 
In the August issue of APC,
Jay Batterson submitted a 
short program for printing a 
moving message across the 
screen with a VZ-200. I 
tried this program and it 
didn't work. I was a bit dis­
appointed that you had 
published it without testing 
it first so I left it alone for a 
while. 

Recently I had occasion to 
use my computer for a 
message on the scree�� �<:>_I __ 

dug out the August issue 
and played around with the 
program until I found what 
was wrong with it 

So here is the same pro­
gram with modifications to 
make it function: 

5 CLS 
10 A$="YOUR MESSAGE" 
20 PRINT@ 480, 

LEFT$(A$,31 ); 
30 PRINT CHR$(28); 
40 FOR 1=1 TO 60:NEXT 
50 A$=MID$(A$,2)

+LEFT$(A$, 1 ): GOTO 20
I know this one works.

J Kelly 

f· 12!",



VZ200 Input 

If you arc using programs with 
, o;. TA lines. why nf>t use the VZ200 

capability by a subroutine that will 

�"::: ucw data to create revised data
JiRes. as follows: 

100 DATA 56 
110 INPUT A 
120 READ B 

130CaA+B 
140 PRINT C 
lSO PRINT "100 DATA,';C 

Now CSA YE and the next time the 
program is used (once you have 
moved the cursor up to the last 
printed line and entered) the new · 
data will be in the program. 

With a FOR/NEXT loop, the 
theory can be applied to extensive 
programs. For example, :,1ou can use 
it to update top scores in games 
programs, or to u!)dat.e a budget 
program. 

Gordon Woolf. 

From Paul Vowles comes this 
program to produce, amazing 
pictures of 3D pyramids on your 
VZ200. Without doubt, this is one 

10 RE>WU(ABLE PYFW4IDS 
15 REH BY PAUL VOWU:S 
20 CLSilHPUT •PYfW4I0 t-rEIGHT";H 
22 °INPUT •LENGTH � BASE•;a 
25 0:aB/2 
30 IF 6<1 OR 6)83 OR H<O DA H>60 THEN 20 
40 CL.Silf.WE(1 )ICOLOA 6,i 1RB4 CYAH 
50 DLx(SJ-B)+(B/2.5) 
65 OIJ;:;60-HiOH-tiJ-� 
�7 DX-a:60-IHT(H/2.0) 
60 Yi-OUiX1ao:0LaY2-ti01X2""6Jttl1GO$UB 1000 
65 QXa.60-ltlT I tV2 .fi l 
70 Y1-tio,x,c0H1G06UB 1000 
ao Y1a.OX1Y2=DX1G0SUB 1000 
90 FOB Z•Y1 TO 60: SET(X1,Z) 
95 SET [X2,Z)1HEXT Z 
100 X2..0L1Y1::o01Y2=0U1GOSUB 1COO 

-110 Y1..0X;GOSUB 1000 
120 X1'"'63-t-O;COSUB ,aoo

of the best prngrarns •J:c've se�n s0 
far for the VZ200 Colotir 
Computer! 

130 C0LOO 7,1 
,-40 0�3...a/21DJ:.a(63t6/2l-(B12 .. :5) 
160 X2sOJ:1X1""N1GOSUB iOOO 
160 X1�3-ihGOSUB 1000 
170 Y1-60&G08UB 1000 
180 X1..0H1G0SLW 1000 
190 FOR z...-, TO 60001NEXT Z 
200 INPUT •AGAIN•1Aa 
210 IF L.EFT•(Al,1)•"Y• THEN 20 
220 E� 
1000 Sc11IF X1)X2 Atll Y1>Y2 THEN S,.....1 
1010 6ET(X1,Y1)16ET (X2,Y2) 

'1015 Y .. Y11N-11IF Y'l•Y2 TH£H A1 ... 0:GOiO 1030 
1020 A1•(X2-X1)/(Y2-Y1):IF � THEN A1-A� 
1 OJO Feln �1 TO X2 STEP S 
1U35 IF X,O THEN X.:O 
1040 IF Y<C THEN Ys.-0 
1050 SET(X,Y}:HccH-t-1 
1060 IF A1<>0 !HE}( �:Y1+N/A1 
1 □79 NEXT XI RETIJ1N 
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VZ200 

'-Cutting 
the 

Jine exceeding 64 characters will result in 
the loss of all text after the 64th 
character displayed on the screen! 

The following functions must be 
POKEd into an existing line in a BASIC 
program. 

because once you have POKEd the 
function code into the memory location 
in which your dummy character is 
stored, you will not be able to edit that 
line! 

• 

margin 

Exan:iple 1: 
If the first line of a program is used (eg, 

line number 1), then the first memory 
location past the line number is .31469. 
This does not change regardless of the 
number of digits in the line number 
because all line numbers are stored in 

You ·may now POKE the function code 
into the memorised location which holds 
the dummy character. If the rnemory 
address should exceed 32767, it is first 
necessary to subtract 65536!0 reduce it 
to an integer for the POKE command to 
work. 

By L. Clarke & A.R. Hill 
These hints may help you shorten a 

line which is marginally too long to type 
into the 64 character input buffer (ie, 

' memory as a two byte code.
Example 2: 

If you want use any of the following 
functions in the middle of a program -
just type up to the place where you wish 
to insert tthe function, place a dummy 
character in that position, and press• 
[RETURN]. 

It is assumed you have made no 
changes (insertions or deletions) to the 
program before the dummy character, 
because these would have changed its 
memory location. 

exceeds two lines on the screen}. 
The word, "PRINT" may be entered as 

a question mark{?) saving four character 
spaces. The word, "REM" or ":REM", 
may be replaced by ari apostrophe ('}, 
saving either two or three character 
spaces. 

Immediately (with no line number) 
type in the following 
PRINT PEEK(30969) + 256 • PEEK(30970) 
-4. -

The computer will convert the (?) to 
the token for "PRINT" when it is stored 
in the memory, so that when the line is 
listed, it will appear as "PRINT". If the 
line then exceeds 64 characters on the 
screen, it will "wrap around" onto the 
next line, but will still function normally. 
Of course, the on screen editor uses the 
input buff er, and any attempt to edit a 

Function No -How to Use Description 

This w11lg1ve :you the memory location 
of the last character you typed into the 
last program line (in this case the dummy 
character). Memorise this number (write 
it down!) then finish typing in the BASIC 
line, continuing immediately after the 
d1,Jmmy character. 

When you have finished typing in the 
line, LIST it and check it is correct, 

:tJ �'--� -·.-i: 

1/ZON
7/<0(':"f' 
l'"t'"IVU;t 
f< E Nv,,...,. 
n£� STte 
,!:)1-..J C. :'I!') 

C1N ,�::.t:,S,,,,,6 
(.)b� 

• RANDOM 134 1#
, _ POKE31469,134 

Makes RND( ) statement more 
random. 

VARPTR 192 1#(Xl 
POKE31469, 192 

DEFINT 153 1 #A, 8 . 'POKE31469, 153 
. Defines all variable starting with 
"A" or "8" as being integers. 

STRING$ 196 1PRINT#(12.45) 
POKE314 70, 196 

: DEFSNG 1541#C,D 'Defines all variables startino with·• 

MEM 

. POKE31469, 1 54 ·· "C"·or "D" as being single . :FAE
. �•.precision (6/7 pigit floating) .. 

' -'�- . � . ; { . . . . 

200 1PRINT# 
POKE314 70,200 

218 1 PRINT#(A) 
·POKE31470,218 .·

'!>EFDBL 0155 1#E.F" · . _ . :< :Defines all variables starting with · ··-=FRE '21 B 1 PRINT#(A$) 
.:'P..OKE31469,155 ._-: -·�'E" or "F" as being double - . ·- .. :..POKE31470,218

. . .... --�
·
�
· . '� _,,:precision (16/17 digit floating). · CINT- ·:239 1#2

·:o
N 

�·�_,/?.�
1

};K;i314·;�\sc . _;��,s;
d
N 1

i��g� .��T� 1
�-!11.

G�SUB. :_ 
-�CSNG 

·_· )2�::::
E31469,239

. �ERROR . '158. :"·�f#• · ·, Used as "ON ERROR"GOTO line ; .. :'_POKE31469.240 
�KE31469,161-·>no":'· -- ;· -:· --.. .:.· -�_,. :

·.;,,. · CDBL, · 241 1#2 !POKE314 70, 158 . . . . . . . _-:,,·_-�OKE31469,241 
�UME 159 .. : '·}u . ;_;-�: · .. :).ftei' �rror, rertu� i

°
o erTor point. - . FIX ..-

.
· _2·

0

-�21A=#(N) -
. 

· · ,1#100 . After error, GOTO 100 . 
. �#100NEXT / .. After error, return to the line !fter - �POKE31471,242
't ·POKE31469,1�9 -the one producing the error . 

Used to locate the memory address 
.' of a variable. 

Will print 12 asterisks "• •· 
.. imaximum length of string = 256
. charactersf. ' 
i ells the amount of unused memory 
left. 

.Tells the number of unused bytes 
Jett in me�ory . 

Tells the number of unused bytes 
.feft in the reserved string space. 

.Removes all digits after the decimal 
point .. 

:_ Converts numeric variable from 
. · ,:iouble to single precision. 

• 1-.. • • · ,  

Converts numeric vanaole from 
�: ,•single to double precision. . , 

Removes all digits to the right of 
. the decimal point. Doesn't round 
:.' down negative numbers. 

. lPE_ITTE 182 � # 1 50000 · 
. 1>0KE31469,182.

-:Oeletes lines 150 to 300 inclusive. ""ERL' '.: _; 1'94 lPRINT# - ·_- ·fieturns the line number trom which
:-Both lines 150 & 300 must exist .. , .. -� .-.. '.:- · · · -� .f>OKE314 70,1 94 program branched to error routine.

!JUJTO ·1e3·1'# 
· 

.. :•.'
. 'f>OKE31479, 

�83:RUN 

;AUTO 1 B3 ·,,soo. 20 
l>OKE31469, 

;, _.: ,83:RUN .· 

. , �- P.OKE30945, q.6 • 
:.... . ....... - �-' • .  , 

<-:Automati�au�/'prints tine' numbers ... :..ERR ; ,ss , PRINT# . < <.'. 
0

'
.

. 
Return� & value' related to the type 

·. starting at 10, increment of 10. -.. ··.POKE31470,195 : - of error which la.n ocevrred . 

·. Automatically prints line numbers
·-starting at 500, incrermnt of 20.
+.UTO will print any existing lines _ .,­
j1ound. 

· ,· 
·. �" •, .· " 

:.ff the AUTO function was hatted - : . 
. with (BREAK], it will now continue· 
.from that point. ..'· ,... ; 

. :These functions may be performed either with 
�r -without a line number. 
'FOi" TRON [Trace ON) just POKE 31003, 175 
��or TROFF (Trace OFF} just POKE 31003.0 
· ··Toe audible '1beep" produced when a key ig

;.pressed can be controlled. .. . .. . · · · .. 
.. �for BEEP ·ON . just -POKE i-30779,32 .
-�·BEEP, OFF1Ust POKE 30779.0
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EXTENDING 
VZ200 
BASIC ·.·.��-

��,-- " 
,,:-J,,11';-,·/

"' 

Following on from 
a previous article 

. � ... . 

·-,,-

("More functions for the VZ200" 
- ETI March 1984)
this article outlines a method
of adding commands
to the standard VZ200 BAS IC.

THE PREVIOUS anicle showed how to 
unlock several 'hidden' functions contained 
in the VZ200 BASIC ROM by entering the 
commands indirectly via a BASIC program 
itself. This approach meant that it was nec­
essary to run the BASIC program each time 
the function was needed. This is very incon­
venient and, as was hinted at in the previous 
anicle, a more elegant (and more conven­
ient) approach would be to have the added 
functions accessed as if they were part of the 
original command set. 

This article gives a method by which this 
can be done and gives a practical example 
by making the AUTO command part of the 
legal VZ200 BASIC command set. 

The machine code necessary to achieve 
this is quite short because, as indicated in 
the previous article, the code which does 
the bulk of the work is already resident in 
the VZ200 BASIC ROM. It is only neces­
sary to get the BASIC interpreter to recog­
nise the auto line-numbering command 
(AUTO X. Y) as legal and then jump to the 
relevant code in ROM. 

The method outlined here only applies to 
adding commands to the 'immediate execu­
tion mode'. (i.e: typing in commands with­
out line numbers). It does not deal with 
commands that are to be used within 
programs. 

How it works 
Those who are only interested in the end 

. result of adding the AUTO command to the 
legal commands can skip this section and go 
straight to the section dealing with entering 
the program. Those who are interested in 
how it works - read on! 

The reason why it is possible to add 
commands to the standard VZ200 BASIC 
command set (thereby extending it) is that, 
in common with some other BASICs, at 
various points in the machine code in ROM, 
calls are made to locations in RAM, This 
makes it feasible to modify and/or extend 
the code at a later date. A common 
example is where a disk system is added 
later. An extended or enhanced BASIC can 
be implemented by downloading extra code 
off disk to the relevant called location. If all 
the code was executed in ROM then this 
could not be done. 

In a non-disk system (such as the present 
VZ200) these called locations are usually 
initialised to '0C9H" (H means hex address 
of location), which is Z-80 machine code for 
Rct. So normally. when these RAM loca­
tions are jumped to via 'calls" from the 
BASIC ROM. execution returns immedi­
ately to the BASIC ROM via the 'Rct'. 

Now, because the Ret's are in RAM, it is 
possible to change the Ret to a jump to 

Steve Olney 

extra code which will be executed before 
control is returned back to the BASIC 
ROM. 

In the VZ200, all the calls from the 
BASIC ROM to RAM are to locations 
between 7952H and 79E2H. One of these 
exits will be used to add Auto X, Y to the 
legal command set. 

The BASIC interpreter 
Leaving the ROM exits for the moment, 
consider what happens when an 'immediate 
execution' command is entered. While the 
text is being typed in, the character codes 
for each key-press arc being entered into a 
text buffer at around 79E8H. When Return 
is hit, the interpreter looks at what has been 
entered into the buffer. Scanning from left 
to right. it looks for 'reserved words' (words 
set aside for commands e.g: Print, List 
etc.). The BASIC ROM contains a list of 
these reserved words beginning at 1650H 
and ending at 1820H. This can be revealed 
by an ASCII dump of this block of JT1emory 
(the first letter of each reserved ward has 
80H added to ASCll code which will result 
in garbage for that letter.) 

The interpreter scans the text trying to 
find one or more of these reserved words. 
when one of these is found the reserved 
word text is replaced by a single t,yte or► 
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·token· (80H to 0FBH). The token is the
offset into the list where the reserved word
is located and is used as an index into
another table which contains the address of
the machine code for that command.

lf the text cannot be resolved into 
reserved words or text which belongs to the 
reserved words, then a Svntax error mes­
sage is generated. The trick is to intercept 
control of the interpreter just after the 
reserved list has been scanned and add code 
to re-scan the text to see if it contains the 
new command Auto X.Y. 

By good fortune (or good design). 
immediately after scanning has been done 
there is a call to RAM (to 79B2H). The Ret 
(0C9H) at 79B2H is changed to a jump to 
extra code which will re-scan the text buffer 
for Auto and if found. will replace the text 
with the relevant token. 

Because only the reserved word list is dis­
abled (by deleting Auto from it). once the 
Auto command text has been replaced by 
the correct token (0B7H), the following 
interpreter code will recognise the token 
and accept it as legal. 

Entering the program· 
The machine code program is entered via a 
BASIC program (Listing 1) which POKEs 
the code into RAM from Data statements. 

The BASIC program locates the machine 
code to high memory after resetting the 
BASIC top-of-memory pointer to below 
where the code will be POKEd. By this, the 
machine code program is located out of the 
way of any BASIC program to be entered 
later. This action is independent of memorv 
size. 

. . The machine code listing is shown for 
reference only. All that is necessary is to 
enter the BASIC Program, save it on tape. 
and from then on just run it before you start 
entering your BASIC program. If all is well, 
control will be returned to the Ready level 
and. unless the machine code is overwritten 
by POKEs or the VZ200 is reset. the Auto 
command is now part of the immediate 
command set. 

Auto command syntax 
The form of the Auto command is 'AUTO 
X, y· where X is the starting line number 
and Y is the increment beteen line numbers. 

Entering AUTO X will give a starting 
line number of X and a default increment of 
10. while entering AUTO. Y will give a
default starting line number of 10 and an
increment of Y. AUTO by itself will give
both the line number and increment a
default of 10.

To exit the Auto mode. hit 'CTRL 

BREAK'. Entering the Auto mode with 
line numbers of statements already entered 
can be a. useful single step checking and 
editing feature (see previous article). 

Adding other commands 
This method can be used for ·unlocking' 
other commands 'hidden' in the VZ200 
BASIC ROM. As shown in the previous 
article, the commands TRON and TROFF 
are also accessible. In the time since that 
article was submitted it has been found that 
the code for a delete command (DEL X-Y), 
with the same syntax as the LIST command, 
is also present in the VZ200 BASIC ROM. 

The listing for a BASIC program that 
'unlocks' the 'hidden· code for the AUTO, 
TRON, TROFF and DEL commands is 
available from the author. It is of the same 
form as the program described here. 

What next? 
The above four extra commands have 
proved to be very useful and have resulted 
in significant time-savings in writing 
BASIC code. Other useful commands 
would be REN (line re-numbering), 
MERGE (merging small sub-programs on 
tape into one program - difficult, because 
it appears that the VZ200 CLOAD always 
loads a BASIC program to the location in 
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memory from which it was CSAVEd). DH 
and HD (allows decimal to hexa-decimal 
conversion, and vice-versa). These would 
be much more difficult to implement as 
there is no code present in the VZ200 
BASIC ROM, so they will have to be writ­
ten from scratch. 

cautions 

Firstly. as this program uses code in the 
Version 2.0 BASIC ROM, users with other 
versions (if any) will have to check to see if 
the program works with their version. 

that during normal program entry, occa­
sionally the cursor will skip a line after you 
hit Return. This is of no real consequence 
- until now. Unfortunately the auto line­
numbering code doesn't like this and
responds by displaying the next line number
as it should. but then positions the cursor at
the beginning of the next line. Any BA$IC
statements or text entered on that fine will
be lost.

next line number. Do this until the cursor is 
positioned on the same line as the new line 
number. then it is OK to enter statements. 
Unless ygu are fussy the missed line num­
bers should not be a problem. Of course. 
you can exit the auto mode (CTRL 
BREAK) and restart so as not to miss a line 
number. 

A printed listing of a larger program to 
add the AUTO plus TRON. TROFF, DEL 
commands to the legal command set can be 
obtained for $5.00 from the author at: 200 
Terrace Rd, North Richmond NSW 2754. 

Remember YOUR address! (pref. SAE) • Secondly, you may have already found 

Each time Return is hit for a new line 
number. check to see that the cursor is on 
the same line as the new line number. If it 
isn·t, hit Return again. This will skip to the 

■ MAChJnp Cod@ Source L1st1n9 

*-H-***•-*•+-M-*****-H-¼-H-¼-H+H-+•¼-H-tt-¼tt-tt--H-+H-H*-H-*** 
** ** 
tt- BASIC AUTO LINE-NUMBERING UTI�TY FOR THE VZ200 -H 
•• 

<H'· 

*' 

COPYP. I GHT (Cl 198� BY STEVE OLNEY 
200 Terrace Rd. North Richmond 2754 

** 
•* 

*• 

MACHINE CODE PROGRAM CPOKE"d from tr.e Basic program! 

Actual or igir, dEpends on ·the s•2e of the 111e1nory 1r. the 
'JZ"2'J� 051?·1. 

$TAPT OP.G 0000H 

Sa�e re315ters to be use� 

REC:SAV PUSH AF 
PUSH BC 
PUSH DE 
P1_1SH H:... 
r1..:s1➔ n: 

7G1s c�1e scans the te•t buffer tor the 'AUTO" command. 

AUTOSC LO B,03 ;Number cf -bytes to scan 
LO I',, AUTTXT iPointer to 'AUTO' text table 

SCANl HIC HL ;AdJUSt to riext byte in butter 
LD A, <IX+00: ;Get f I rst byte cf table 
CF' !HLl ;Compare with byte In butter 
JR NZ,EXIT-s ; It not equal then exit 
INC IX ;Move to r.ex. t byte In table 
OJNZ SCAN!-$ ;Loop bac:k unt i 1 3 bytes done 

Ewecut1cr, 1rops through to �ere if all 3 b/tes match. 
The 'AUTO' te"t 1s r<a,;lace<:: •nth its token <0B7hexl and 
the rest cf tt,e text <op�rands 1f anyl 1s closed up behind 
the tcken. 

FNDAUT PUSH HL 
DEC HL 
DEC HL 
LO (HLl,flB7H 
LO BC,0000H 
POP DE 
EX DE,HL 
INC DE 

LISTING l 

;Save end of 'AUTO" 1n butter 
;Move bac� to beginning cf 
;"AUTO' te•t 1n buffer 
;Replace first byt,; with token 
;for 'AUTO' 
;End of 'AUTO' text in butter 
iHL=end cf 'AUTO' ,DE=token 
iAdJust DE to next byte 

0 REM 
10 ' 
20 

*�• .......... **-f-l-¼•--tt-*¼-H-* .. ***H-f+f-1--H-•**-H-** 
.. USE THE SHORT FORM ••• FOR THE REST OF THE "REM"S ** 
-f-t- H 

30 - BASIC AUTO LINE-NUMBERING UTILITY FOR THE VZ200 .. 
40 •• COPYRIGHT <Cl 1984 BY STEVE OLNEY ** 
:50 tt- 200 TERRACE RO. NORTH RICHMOND 2754 •• 

60 tt- "AUTOBAS" TAPE FILE N17-B 9/5184 VERSION 1.2 ** 
70 .... ** 
80 **** .. •*•••••••••••t-.. •-1-t-.. •-H-H--1-t-•tt-t-•**••tt-H¼*H•*** 
'>0 

100 RB=l00:TM:(PEEK<30897l+PEEK<30898>*256>-RB:'GET TOP OF 
110 MS=INT<TM/2:56l:LS=TM-MS*256:' MEMORY AND MOVE 
120 POKE30897,LS:POKE30898,MS:" DOWN 100 BYTES 
200 CLEAR50: • RESET BASIC STACK PTR 
230 TM=<PEEK!30897l+PEEK<30898lt-256l:" NEW TOP OF MEMORY 
235 Ml:INT< <TM+11/256>:L1=TM+l-M1*256:' NEXT LOC"N ABOVE T.O.M. 
240 ST=TM:IFSTC32767THENST=ST-65536:' START OF MIC PROG.-1 
250 FORI=IT082:' LOAD 82 BYTES OF MACHINE CODE INTO RESERVED 
255 PEADD:' AREA ABOVE BASIC TOP OF MEMORY 

SKIP INC 
'IEXT LO 

OR 
JR 
CP 
JR 
LDI 
JR 

HL ;AdJust HL to next byte 
A, <HL I ; Get byte from text butter 
A ;Is it zero ? 

Z,ENDLIN-$ ;It zero then end of line 
20H ;Is it a space ? 
Z,SKIP-S ;Yes ? Then skip to next byte 

;No ? Then transfer byte 
NEXT-S ;forward and continue 

Line in text buffer must terminate with three zero bytes 
and register •c• must contain the new line length 

ENDLIN LO 
INC 
LO 
INC 
LD 
LO 
CPL 
ADD 
LO 

Restore 

RESREG POP 
POP 
POP 
POP 
POP 
LO 
LO 
RET 

<DEi, A 
DE 
!DEi, A 

DE 
<DEi ,A 
A,C 

A,06 
<LINLENl,A 

registers 

IX 
HL 
DE 
BC 
AF 
BC, !LINLENl 
B,00H 

;Terminate line �ith three 
;zero bytes. 

; New text byte count-!, add 6 
;to complemented negative no. 
;to ad;ust to line length+! 
;and store 1t 

;Do this Just to empty stack 

;Restore BC with new line 
;length on return to ROM 

Auto command not found so we return to ROM without 
altering text or 'C' register. 

EXIT POP IX 
POP HL 
POP DE 
POP BC 
POP AF 
RET 
table for the "AUTO' command. Text Because the 'TO" 1n 

'AUTO· is a reserved word, 1 t w I I I have a I ready been token -
ised. The token for 'TO' is 0BDH, 

AUTTXT DEFB 
DEFB 
DEFB 

LINLEN DEFS 

260 POKEST•I,D 

• A' 
·u· 

0BDH 
2 

;ASCII "A" 
;ASCII •u• 
; Token tor "TO" 

265 CS=CS+D:' UPDATE CHECKSUM TOTAL 
270 NEXTI 
275 IFCS<>9861THENPRINT"- ERROR IN DATA ENTRY -":END:' CHECKSUM 
280 FORI=1T03:READLB,OS:TS=TM+OS:' BECAUSE PROGRAM IS RELOCATED 
290 MT=INT<TS/256l:LT=TS-MT*256:' ABSOLUTE LOCATIONS NEED TO 
300 POKEST+LB,LT:POKEST+LB+l,MT:" LOADED 
310 NEXTI 
365 ' ALTER "RET" AT 79B2 HEX TO JUMP TO START OF MACHINE CODE 
370 POKE31155,L1:POKE31156,M1:POKE31154,195 
380 POKE30862,249:POKE30863,0:' LOAD CALL TO "READY- ROUTINE 
390 X=USR (01:' ANO GO TO IT 
395 ' DECIMAL EQUIVALENT OF MACHINE CODE PROGRAM INSTRUCTIONS 
400 OATA245,197,213,229,221,229,6,3,221,33,79,0,35,221,126,8 
410 DATA190,32,:53,221,35,16,245,229,43,43,54,183,1,0,0,209,<35 
420 OATA19,35,126,183,40,8,254,32,40,247,237,160,24,244,18,19 
430 DATA18,19,18,121,47,198,6,50,82,0,221,225,225,209,193 
440 DATA241,237,75,82,0,6,0,201,221,225,225,209,193,241,201 
450 DATA65,85,189 
460 DATA!l,80,58,83,68,83 
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TRON/TROFF 

function for 

VZ-200 
When debugging a Basic 
program, it is frequently use­
ful to see exactly what 

· sequence of instructions the
computer is interpreting.
This is the function of the 
TRON (Trace ON) command 
found in many versions of 
Basic. 

This command is not
however, directly available to
the VZ-200 user and must 
be executed by POKEing 
directly to the screen. 
POKE 31003, 1 73 enables

the TRON command 
: POKE 31 003,0 disables the 

command ( enables 
TROFF) 

The TRON function 
, executes the program as in 

1
1 normal execution, but dis­

plays each line number 
: within brackets as it is 

executed. This Trace is use­
ful in following the program 
flow during debugging, 

. especially in the case of con­
ditional GOTOs or GOSU Bs. 
Normal display data 
generated by PRINT or other 
commands will be inter­
spersed with the Trace line 
numbers. 

A.1'.C. S(n) Nov. J4
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The POKE values can be 
f;tntered directly from the 
command level and then 
RUNning the programs, or 
they can be incorporated 
within the body of the pro­
gram (especially useful if 
only a section of the pro­
gram requires debugging). 

The use of the CTRL and 
BREAK keys can be used at · 
any time to stop the display 
for scrutiny. Entering the 
CONTinue command will 
restart program execution. 

I Thompson 



MON-200 is a machine code monitor 
program for both 8 and 24k VZ-200s, 
featuring relatively easy data entry, 
screen listing of memory, execution of 
routines and provision for dumping 
memory to a printer. Also included are 
utilities for decimal to hex conversion 
(and vice versa) as well as a block 
memory move facility. All input is in 
hexadecimal. 

After CSAVEing and RUNning the pro­
gram, you will have the following options 
available: 
(E) Enter Data: data is entered eight
bytes at a time in the format

'NNNN dd dd dd dd dd dd dd dd' 
where NNNN is the location of the first 
byte to be entered, and dd represents a 
single byte. Hit RETURN after the last : 

· byte, and note that the spaces are essen­
tial for successful operation. Data entry is
not accepted if you specify a ROM loca-
tion (obviously), system RAM, program
RAM or the location of the block move
routine. After entering the first eight :
bytes, you may choose to repeat the pro­
cedure or, if entering data in sequential
locations, simply hit RETURN when the
input prompt appears; the next logical
memory location is . automatically !
calculated and printed for you. The entry
format remains the same whichever
method is used. To abort data entry, hit
'A', and to return to the option menu use
·-·, which is the universal return-to-menu
key throughout the program.
(V) View Memory: after selecting the :
'View· option you will be asked for start­
ing and ending locations (which default 
to O and 65528/FFFSH respectively if 
none is specified). Again, the 'A' key may 
be used to abort. 
(R) Run: in the execute mode you will
be asked to confirm your intention by
typing 'R'. After en�ering the start!ng ! 
location of your routine, and assuming . 
there is provision for a RET to Basic, you , 
will be returned to the main menu , 
after execution. 
(D) Decimal-Hex and (H) Hex-
Decimal: simple to use, just enter the 
number to be converted and hit 
RETURN. Press RETURN to use again or 
·-· to exit.
(M) Move Memory: you will be asked
to enter the source, destination and
length of memory to be moved, and are
returned to the main menu on comple-
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MON-200 
by Chris Stamboulidis 

tion. The code for the routine is POKEd 
into memo·ry from 29200/721 OH 
onwards, which is part of the video RAM 
used by the hi-res screen. This doesn't 
rule out the use of MODE ( 1) as the 
routine is POKEd into place when 
needed. 
(P) Printout: if you require a hard
copy, ensure that your printer is connec­
ted before power-up. The routine was
written for the PP-40 Printer/Plotter,
although any printer should do. Note that
line 4030 sets the printer to 40-column
mode and selects black ink. Simply
replaceing this with the appropriate
instructions for your printer. After prer.
viding the code to be dumped with a
name, hitting RETURN will enter the 
View mode where operation is as des­
cribed here.
(X) Exit: you will be asked to confirm
that this is your intention - 'YES' is the
only way out

Note that the following should be, 
typed in with inverse text: 

line 10 : everything within the, 
quote mark 
lines 20-50 : the letters inside the I 
greater/less than symbols. ·:- j 
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1 _, -· 

2 ,_
MO!'� -200 19/7/81+ 

3 , 

R MACHINE CODE MONITOR 

FOR THE IJ'a~200 

4 ' -- - -------· - ·- ·- ------ ·--- - - -------------

5 DATA 237,75,20,114,237,91,18,114,237,1 
07, 16, 114, 237, 176, 201 
8 CLEAR200:GOSLJB20000 
10 CLS :PRINT'' ** * M O N - 2 0 ·0 *** -

:, ;p.x=0 
20 PRINT@134, ''<X> EXIT" :PRINTTAB(6) 11 <E> 
ENTER DATA 11 

30 PRINTTAB(6) 11 (U) UIEW MEMORY'' :PRINTTAB 
C 6) " <R> RUN" 
40 PRINTTABC6) 11 (0) DECIMAL->HEX'' :PRINTTA 
8(6) 11 <H> HEX->DECIMAL"
50 PR I NT TAB C 6) 11 <M> MOUE MEMORY" : PR I NT TAB 
(6) 11 <P> PRINTOUT 11 

60 K$= I NKEY$: K$= I NKEY$: I FK$= II" THEN60 
70 I FK$= I! X 11 THEN 10000 
80 IFK$=" E I! GOSLJB 1000 
90 IFK$="U"GOSLJB2000 
100 I FK$= 11 P II GOSLJB4000 
110 I FK$= 11 R •· THEN3000 
1 20 I FK$== 1

' H ,. THEN200 
130 I FK$:-:: 11 D fl THEN500
140 I FK$= 11 M :: THEN7000 
150 GOT060 
200 CLS :PRINT: INPLJT"HEX� 11 ;H$: IFH$== 11

·-
1

1 THE 
N10 
205 GOSLJ85000=IFEFxTHENPRINTER$:GOT0200E 
i...SEPRINT 11 0ECtt= 11 ;D 
210 Q$=INKEY$_:Q$=INKEY$: IFQ$= 1111 THEN210 
220 I FQ$= 1' - l' THEN 10 
230 IFQ$=CHR$(13)THEN200 
240 GOT0210 
500 CLS :PRINT: INPUT"DECtt 1

' ;0$: IF0$="- 1 'THE
Nl0 
503 IF0$( 1

1 0"0R0$) ''9"THENPRINTER$ :GOT0500 
505 O=UAL(0$):GOSUB6000:IFEFxTHENPRINTER 
$:GOT0500 
508 PRJNPHEXtt= 11 ;H$ 
510 Q$= I NKEY$ :Q$= I NKEY$: I FQ$= 11 11 THEN510
520 IFQ$="-"THEN10 
530 IFQ$=CHR$(13JTHEN500 
540 GOT0510 
1 0 0 0 CL S : PR I N T"1' ENTER DAT A : < - > =MEN LI <A> 
=:=ABORT ":Mx=0 
1010 INPUTEO$:JFE0$="-

11 THEN10
1020 IFEO$="A"THEN1000 
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1030 I FED$=,," THEN 1100 

1040 IFLENCE0$)()28THENPRJNTER$:GOT01010 

1050 H$=LEFT$CE0$,4):GOSU85000:Mx=O:FORK 

Z=6T027STEP3 

1060 H$=MI0$(E0$,KX,2):GOSUB5000:LJ=Mx�CK 

Z/3-2) 

1070 IFU)32767THENU=U-FF 

1080 POKELJ,O:NEXT:GOT01010-

1100 Mx=MX+8:0=Mz:GOSU86000:PRINTCHRSC8) 

; CHRS C 27) ; " '' HS ; 

1110 FORYx=1T06:PRINTCHRSC8); :NEXT:GOTOl 

01'3 

2000 CLS:PRINT"tJIEW MEMORY : <->=MENU <A 

>=ABORT" 

2010 INPUT''* START'' ;SU$: IFSU$= 1"'THENSU=0

:GOT02020 

201 2 1 FSlJ$== 1
' A" THEN2000ELSE 1 FSU$= ''_,.THEN l 

2015 H$=SU$:GOSU85000:JFEFxTHENPR1NTER$: 

GOT02010 

2018 SU=D 

2020 I NPLJT '' ::t: END 1
'; EU$: I FEU$= '' '' THENEU==T 

,_M :_GOT02030 

2022 I FEU$:-:::" 9 '' THEN2000ELSE I �-A$=,. -- "THEN 10 

2025 H$=EU$:GOSLJ85000:JFEFxTHENPRINTER$: 

GOT02020 

2028 EU:-:::0 

2030 CLS:PRJNTF$:JFPxTHENLPRINTLEFT$CF$, 

29) :l_PR1NTG$

2040 FOR1=SUTOEUSTEP8:0=I :GOSU86000:PRIN

TH$;... '
2 0 5 0 I F P -� THE NL PR I NTH$ i " : '. ·

2060 IF1>32767THENOF=FFELSEOF = 0

2070 FORJx�0T07:0=PEEKCI+Jx -0�) :GOSLJB600

.2080 PRINTR1GHT$(H$, 2);. !I
;

2082 IFPxTHENLPRINTRIGHT$(1-!$,2) ;" :, ; 

2084 NEXT :PRINT'' 11: IFPZTHENLPRINT" . 

2085 IFPEEKC29120)()32THENPRINT�0,F$:PRI 

NT�4?7, :· 11 

2090 I$= l NKEY$: 1 $= I NKEY$: IF 1 $= I ,!" 
THEN2090

2092 IFJ$="A"THEN2000 

2095 1Fl$=='' -'-THEN10 

2100 NE::XT:pxc.:0 

2110 KS::.·JNKEY$:IFK$= 1

• ·rHE.N21J0 
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2115 1 FK$= 11 A I' THEN2000 
2120 IFK$="-"THEN10 
2130 GOT02110 
3000 CLS:PR1NT 11 EXECUTE : <->=MENU <R>=RU 
N 
3 0 1 0 I NP UT " ST ART LO C 11 ; SL$ : 1 F SL$:== " : ' THEN 30 
40 
3020 IFSL$="- 11 THEN10 
3030 H$=SL$:GOSU89000:1FEFxTHENPRlNTER$: 
GOT03040 
3040 PRlNT: INPUT 1 'ENTER <R> RUN'' ;�N$: IFAN 
$:::.: 11 II THEN3040
3050 lFAN$="- 1 'THEN10 
3060 1 FAN$<> I' R 1' THEN3040 
3065 MS=0/256:LS=O-C256*MS) 
3070 POKE30862,LS:POKE30863,MS:X=USRC0): 
GOT010 
4000 CLS:PR1NT"PR1NTOUT : <->==MENU 

4010 PR1NT"* ENSURE PRINTER REA01'' :PRINT 
:Px= 1 

4020 PR I NT"* ENTER ROUT I NE NAME:., : I NPUTR 
N$:RN$=LEFT$(RN$, 18) 
4030 LPR1NTCHR$( 18) :LPRINT 1 'Sl" :LPRINT 1 'C0 
":LPRINTCHR$(17) 
4035 INPUT"HIT <RETURN> TO PRINT" ;AN$: IF 
AN$=" -- "THEN 10 
4040 LPR 1 NT II MON·-200 : •; , RN$: GO T02000 
5000 EFx=0:D=0:LNX=LEN(H$) :JFLNX>4THEN50 
50 
5010 FORIZ=1TOLNX:8$==Ml0$(H$,1Xi 1) 
5020 IF ( 8$=) 110" ANOS$==('' 9 II )OR ( 8$=) II A 1' ANDB 
$= <" F II) lHEN5030ELSE5050 
5030 Jz=ASC(8$)-48:IFJx>9THENJZ=Jx-7 
5040 D=D*16+Jx:NEXT:RETURN. 
5050 EFX=l :RETURN 
6000 EF x=0: H$= 111' 

: I FD <00RD> FF -1 THEN6600 
6010 2z=0/4096:0=0-4096*2x:GOSUB6500:2x= 
0/256:0=D-256*2Z 
6020 GOSU86500: 2X=0/ 16: 0==0--16i2z: GOSUB65 
00:2x=O:GOSUB6500:RETURN 
6500 H$=H$+M10$(N$,2X+1,1J :RETURN 
6600 EFX=l :RETURN 
7000 Ct..S:PRINT"BLOCK MOUE : <'t-)=MENU 
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7005 RESTORE:FORix=29206T029220:REA□Jx:p 
OKEix,Jz:NEXT 
7010 INPUT"* FROM" ;SL$: IFSL$=="-"THEN10 
7020 H$=SL$:GOSU85000:IFEFxTHENPRINTER$: 
GOT07010ELSESL=O ·· 

7030 INPUT''* TO ";OL$:IFOL$="-l'THEN10 
7040 H$=0L$:GOSUB9000:IFEFxTHENPRINTER$: 
GOT07030ELSEOL=O 
7050 INPUT"* BYTES" ; NB$: IFN8$=" - "THEN 10 
7055 H$=N8$:GOSU85000:IFEFxTHENPRINTER$: 
GOT07050 
7060 NB=O:Hx=SL/256:Gx�SL-(Hx*256):POKE2 
9200,Gx:POKE29201,HX 
7070 HX=OL/256:Gx=OL-(HXt256):POKE29202, 

Gx:POKE29203,H¼ 
7080 Hx=NB/256:Gx=NB-(H¼*256) :POKE29204, 
Gx:POKE29205,HX 
7090 POKE30862,22:POKE30863, 114:X=USRC0) 
:GOT010 
9000 lFLEN(H$))4THEN9100 
9010 GOSU85000 
9020 IFD>TMORD<29184THEN9100 

� 

9030 IFD>30719ANDD<CPEEKC30973)+256*PEEK 
C30974))THEN9100 
9040 IFD>29199ANDD<29221THEN9100 
9050 EFx=0:RETURN 
9100 EFX=l :RETURN 
10000 PR I NT@449, 11 ARE YOU SURE" ; : I NPUTAN$ 
10010 I FAN$ 0 "YES" THENPR I NT@449, SS$: GOTO 
60 
10020 PRINT@449, SS$ :PRINT@449, :'O. K. ,. :FOR 
[J:-:JT0500:NEXT 
10030 CLEAR50:CLS:END 
20000 N$=''0123456789ABCDEF 1

' :EFX:--0 :ER$=="? 
ERROR,· : FF --=65536 
20020 FS=''LOC : +0 +1 +2 +3 +4 +5 +6 +7 

2\?030 GS=:, .... ·--·---·- -------- - - --· -· - --··- ···-· -- --- 1 

:F$=FS+G$ 
20040 SSS:=: " 

20050 TM=PEEKC30897)+256*PEEKC30898j :RET 

URN 
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LPRINTER 
By Robert Quinn 

A PP40 printer program for the VZ-200, it allows you to use 
your VZ-200 as a typewriter, LPRINTING in upper case, lower 
case, normal or inverse print, and to LPRINT graphics. 

Instructions 

Switch on your PP40 printer plotter. RUN the program and a 
blinking cursor will appear on a black screen to indicate your 
start position. Type using any of the character keys on the 
keyboard by themselves or with the SHIFf key held down. 
The corresponding characters will print on the screen and 
LPRINT to your PP40 printer. 

LPRINTER starts up in normal upper case mode. Press the 
CTRL key to shift to lower case LPRINTING; and press the 
CTRL key again to return to upper case LPRINTING. 

Hold the SHIFT key and press the X key to shift to inverse 
printing and LPRINTING: inverse LPRINTING is dis­
tinguished from normal LPRINTING by underlining. 

A carriage return will operate automatically to start a new 
line when the end of the line is reached, though the end of the 
LPRINTER line ( 40 characters) will not correspond with the 
end of the screen line (32 characters). 

A carriage return can be accomplished any time by press­
ing the RETURN key. 

Backspacing to the start of the LPRINTER line can be 
accomplished by holding the SHIFT key and pressing the B 
key. Everytime SHIFT and B are pressed the pen holder will 
move left one character. The screen cursor will backspace as 
well, but will erase characters it passes over. 

The screen cursor will blink a hash sign when the 35th posi­
tion on the cursor LPRINTER line is reached and a hi-lo 
warning buzz will sound to indicate that you are nearing the 
end of the LPRINTER line. 

The VZ-200 supports sixteen graphic characters. 
LPRINTER LPRINTS graphic characters but does no� uni­
quely define every one of the sixteen. In the categories that 
follow the letters designate the letter keys by which (with the 
SHIFT key held down) the corresponding screen graphic 
characters are accessed. The number following each letter is 
the ASCII code for the graphic character. Then follows a line 
of the LPRINTER graphic character that defines those 
screen graphic characters. You may wish to refine the defini­
tion of screen graphics so as to give each sere.en graphic 
character a unique LPRINTER character. 

S REM LPRINTER FOR U�200 BY ROBERT QUfN 
N 
10 COLOR, 1 :SOUND0,2:CLS 

20 FORR=lT02STEP0:IFPEEKC26875)=249THENS 
OUND20,1 �P=NOTP 
22 IFPEEK(26875)=243THENLPRINTCHR$(l3);: 
LPRINT:D=0:GOSUB300 
25 IFPEEKC26877J=251THENK=NOTK:SOUND20,1 

i 1 '28 

.J 143 

I 13"3 

ul38 

A125 

Sl"J0 

�132 

�136 

�135 

El33 

W141 

0142 

G137 

f-1134 

lllllllill■IIIIIIII■

0000000000000000000□

88888888888888888888 

@@@ffi@ffi@@@ffiffiffiffi@ffiffiffiffi@@ 

00000000000000000000 

A COPY subroutine is RUN from within the program by 
holding the SHIFT key and pressing the C key, producing a 
printout of the entire contents of the screen - normal, 
INVERSE and graphics. 

With LPRINTER CLOADed but not RUNning the COPY 
subroutine can be used directly by entering the command 
GOSUB300 and pressing the RETURN key. 

26 IFPEEKC26875)=250AND0>0THENGOSUB200 
27 IFC=20ANDD=35THENPR1NT''1l" ;CHR.$(8); � 
GOT029 
28 IFC=20THENPRINT'' __ ,, :CHR$(8); 
29 C=C+l: IFC=40THENC=l :PRINl ,. ";CHR$C8) ; 
30 8$= 1 NKEH :A$= I NKEH: l FA$<>",. Tt-lENSOUNO 
10, 1 : GOSUB50 
40 A$=''" :NEXT 

...._ ____________________________________ __.55 
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50 A=ASC(A$):B=A:IFP=-1ANDA)31ANDA<64THE 
NB=St-132 
60 IFP=-1ANDA>63ANDA(128THENB=B+l28 
65 1FK=-1ANDA>63ANOA(95THENA=A+32 
70 IFA>l27THENGOSUB110:GOT090 
80 LPR1NTCHR$(AJ; 
90 IFP=-1ANDA(l27ANDA>31THENLPR1NTCHR$(8 
J ;CHR$(95); 
95 IFB=l3THENPRINT'' •· ;CHR$(8); :o=-1 
100 PRJNTCHR$(8J; :Q=D+l :JFD=35THENSOUND3 
1, 2; 20, 1 
102 IFD=41THEND=l 
105 RETURN 

110 IFA=l33DRA=l38THENLPRINTCHR$(85);CHR 

$(8);CHR$(84);:RETURN 
120 IFA=l31ORA=l40THENLPRINTCHR$(85J;CHR 

$(8J;CHR$(69);:RETURN 
130 1FA=l37THENGOSUB190:LPRINTCHR$(S2):� 
RETURN 
140 IFA=l34THENGOSUB190:LPRINTCHR$(47);: 
RETURN 
150 1FA=l43THENLPR1NTCHR$(79J;CHR$(8J;CH 
R$(85); :RETURN 
160 IFA=l28THENGOSUB190:LPR1NTCHR$(42J;C 
HR$(8);CHR$(35J;:RETURN 
165 IFA=l350RA>l38THENGOSUB190:LPRINTCHR 

$(43); =RETURN 
170 LPRINTCHR$(127);:RETURN 

190 LPRINTCHR$(79);CHR$(8);CHR�C�SJ;CHR$ 
(8); =RETURN 

200 SOUND 10, 1 : PR I NT'' " ; CHR$ C 8) ; CHRs C 8) ; : 
LPRINTCHR$(8); 
210 D=D-1 : RETURN 

300 FORT=28672T029183:A=PE�KCT) 
310 IFA<32THENLPRINTCHR$(A+64J iELSEIFA'(6 
4THENLPRINTCHR$(AJ; 
320 IFA>63ANDA(96THENLPRINTCHR*CA);CHR$( 
8);CHR$(95); 
330 IFA>95ANDA<128THENLPRINTCHR$(A-64J;C 
HR$(8J;CHR$(95J; 
340 IFA>l27THENGOSUB370 
350 D=D+l :IFD=32THEND=0:LPR!NTCHR$(l3); 
360 NEXT:0=0:LPRINTCHR$(l3);:LPRINT:�ETU 
RN 

370 IFA>l43THENA=A-16:GOTD370 
380 GOSUB110:RETURN 



An interesting effect a\i<3itable _ PQ}(Eing · 30744J _ reverses 
. on the \/Z-200 is the abtlity to tllBjm.age, giving iightgreen -

: reverse 1:r1evideo display via a . -.: texf pn<a dar�: gfeen. back-
.· - :POKE command. -- ·- :• _ -••· : :.: >ground . with COLQR,O .:_•and 
___ .::On-turning on the vz-200· :orange·text_on.<a•reo back­

(version 2.0), the text is · ground with COLOR, 1. ·
shown as black on a iight P0KEing 30744,0 rav�r:t 

POKE 30744,1 : COLOR,0 - iight_green text on dark

or white text· _on black, effect on the block graphics 
respectjvely. on the upper case J and Z 

'Pc r_
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VZ-200 
-------------· ---

Enlarged characters 

By John ten Velde 

This program allows the user to create 
a "notice board" containing a message 
in enlarged characters. It could be used 
for advertising purposes or as a teaching 
aid. 

The program consists of three main 
parts: the character information section 
(lines 33 to 90); the input section which 
allows the user to enter a message of up 
to 5 lines of 1 5 characters (lines -100 to 
290); and the outout section which 
displays the message on the screen. 

In tfie character information section, 

64 - BITS & BYTES - December 1984 

each character is defined by a i 1
code which represents the pixels· 
turned on in a 7 x 9 pixel grid. Th t. 
digits are made up of nine thrte 
groups,·each group representing one: 
of the. character in binary form. T�c.. 
character information can be altered i-o 
produce characters chosen by the user 
required. -- · · • ·: ... · · 

< ·�����@���������;�����������
S •��� ENLARGED CHARACTERS i@@ 
6 ·���@��������������������.�� 
7 REM 

10 POKE 30744,l:CLEAR1500:DIMAS(90):CLS 
20 !>11'18(15,S) 

33 AS(33)="006008008008008008008000008"' ! 
42 A1(42)="073073042828127028042073073"'* 
48 AS<48)="028034065065065065065034028"'0
49 A$(49)="008024040008008008008008028"' l 
50 A$(50)="028034065002004008016032127"'2 
51 AS(51)="028034065002012002065034028"'3 
52 AS(52)="004012020036127004004004004"'4 
53 A$(53)= M 127064064064124082001002124"'5 
54 AS(54)="028034065064092098065034028"'6 
55 A$(55)="127001002004008016032064064"'7 
56 AS(S6)="028034065034028034065034028"'8 
57 AS(57)="028034065035029001065034028"'9 . ! 
58 AS(58)="000000028028000028028000000�': - 1 

59 AS(59)="000000028028000028028012024"'; 
65 AS(65)="00802003406512706506506S065"'A 
66 AS(66)="124066065066124066065066124"'8 
67 AS(67)="028034065064064064065034028"'C 
68 ASC68)="124066065065065065065066124"'D 
69 AS(69)=•127064064064124064064064127"'E 
70 At(70)="127064064064124064064064064"'F 
71 AS(71)="028034065064071065065034028"'G 
72 AS(72)="065065065065127065065065065"'H 
73 A$(73)="028008008008008008008008028"'I 
74 AS(74)="001001001001001001065034028"'J 
75 AS(75)="065066068072080104668066065"'K 
76 A$(76)="064064064064064064064064127"'L 
77 Al(77)="065099085073065065065065065"'M 
78 AH 78) =• 06509?08107313691367065065065 11

' N 
79 At(79)="028034065065065065065034028"'0 
80 A$(80)="124066065066124064064064064"'P 
81 AS<81)="028034065065065065069034029"'Q 
82 AS(82)="124066065066124072078066065"'R 
83 AS(83)="028034065032028002065034028"'S 
84 AS(84)="127008008008008008008008008"'T 
85 At(85)="065065065065065065065034028"'U 
86 A1-(86)="065065065034034020020008008"'U 
87 AS(87)="065065065065065073093119034"'U 
88 A$(88)="065065034020008020034065065"'X 
89 AS(89)="065065034020008008008008008"'Y 
90 AS(90)="127001002004008016032064127"'Z 
100 FOR X=28807 ,TO 28823 : POKE X, %t NEXT 
120 FOR X=28839 TO 28967 STEP32:POKE X,96 
130 HEXT 
140 FOR X=28855 TO 28983 STEP32:POKE X,96 
15€t NEXT 
160 FOR x�28999 TO 29015·:POKE X,96:HEXT 
180 FOR Y=168 TO 236 STEP 32 
190 FOR X=& TO 14 
200 AS=INKEY$:At=INKEY$ 
210 IF AS=•• THEN 200 
220 PRlNT�(Y+X),AS; 
225 IF IHKEY$(>••THEN225
230 HEXTX .· ' 
240 IF IHKEY$()•NTHEN240 ELSE HEXT V 

· 25� FOR Y= 0 TO 4 
.. 2E,0 FOR X= 0 TO 14 '. , .,.... -., 
·· 270 BCX,Y)=fEEK«901+Y>*.32+,8+X) .·. 

··�;:�gr�:--_::__•·. f._:\}) ·t _'. •-'.:.- ;1· . 300 MODE < 1 ) '-·:JI_,:.:�· .� · . · · .. _.. :, :,,.
500 FOR 'r'=0.i0 4 .,. ,,r··. 

_ 510 FOR X=0 TO 014 ·, .: � 'ii•. 
'. 520 8 -B(X Y) ·-. ·' · · -r., ,_"C"' 

·. 550 IFE:<32THEH8=8+64 ·. '. '- �. '..-,. '
.

- 560 I FB= 32 THEN 660. · .ii.;._:'·. ·., 
570 8$=AS(8) - , 

•.580 FOR Y0=0 TO 8 
...

. 590 A=VAL(MIDf.(BS,(Y0+1)*3-2,3)) 
600 FOR 1-1=6 TO 0 STEP ·-1 ,·, ,. ·· 
610 M=2"'H 

.620 IFA>=M-THENSET<X*8+6-H,Y*llfY0):A�A-M 

.
630 NEXT N 
640 HEXT Y0 ,_ 

�- 660 NEXT X. 
670 NEXTY 
680 iS=lNKEYS:T$=lHKEY$ 
690 IF T1=•• THEN 680 
700 IF C=2 THEN C=3 ELSE �=2 
710 COLOR C 

: 720 60TOSEl0 



Basic 
understanding 
I have come to the conclu­
sion that although people 
want more software written 
for their particular micro, 
nobody is prepared to give 
away any secrets, so that 
more up-and-coming pro­
grammers can have a better 
understanding of the way a 
o�rtain problem is solved by
a computer.

In a previous edition of 
APC, in the Communications 
section, there was a cry of 
despair from a VZ-200 user 
for a word processor type 
program for the VZ-200. On 
reading through the Pro­
grams section of a few APC 
issues, it is easy to see why 
nobody (novices) can write 
programs for the VZ-200. It 
appears that those who 
know the deep dark secrets 
of programming would like 
to keep these secrets to 
themselves. 

All of the programs that I 
have seen in APC for the ' 
VZ-200, have had no com­
ments (apart from those 
with the authors name etc) 
in them. It doesn't take long 
to add a few comments into 
a program just to let the 
reader know what the pro­
gram is doing. For example 
the following code is from a 
Basic program: 

Wouldn't it be a lot easier 
to see what the program is 
doing (apart from spending 
hours tracing through it) if it 
were presented in the 
following form: 

why this is a good practice 
to get in to. 

There is no need to go 
overboard with the com­
ments, but imagine a begin­
ner in this wondrous field of 

198 REM *******ff**************************** 

199 REM *** ADDING A RECORD *** 

210 CLS:PRINT . . . . .. . e.t.c. 

260 REM *** _ END ·OF ADDITION *** 

261 REM ************************************* 

399 REM *** CHANGING A RECORD *** 

40� CLS:INPUT .• .. .. . e.t.c. 

At least from there, the 
reader can see what the par­
ticular section of a program 
is doing; then if they want to 
go into any more detail, they 
can use their Basic reference 
manual. It also helps if there 
is a list of the variables (in 
REM statements), and what 
each variable is used for, at 
_the beginning of the pro­
gram. Another tip is to use 
variables that represent 
something. In the example, 
NU% is for NUmeric 
storage, NR% is for Number 
of Records, L 1 is for a Loop 
(there are three of these in 
the program, L 1 ... L3), 
and RC$ stands for Record 
Contents. 

Some readers may think 
this all a gross waste of time 
and effort but if their little 
micros ever acquire the 
capability of running other 
high level languages (eg, 
Pascal, Cobol), they will see 

computing, sitting there with 
his/her reference manual, 
and trying to figure what the 
heck is going on in the first 
lot of code or what pa rt of 
the program it is. I have 
visions of a 12/1 3 year old 
in tears, ripping up the 
manual, pulling the plug on 
the computer and vowing 
never to use it again. 

If we want this industry to 
grow, lets share the secrets 
around so that the up and 
coming youngsters have the 
opportunity of learning from 
things that we had to find 
out for ourselves. 

S Hobson 

210 CLS:PRINT"RECORD NUMBER:";NF%+1:PRINT 

220 FORL1=1TONR%:PRINTRN$(Ll,l>;:INPUTRC$(L1,NF%+1> 

230 IF (L1=1 > AND me$ (Ll, NF%+!>="") THENRETURM 

240 NEXT:NF%=NF%+1:IFNF%<5STHEN200 

250 PRINT"DATABASE FULL!! !•:FORL1=1TO1000:NEXT!RETURN 

400 CLS!INPUT•WHAT RECORD";NU% 

410 IF<NU%>NF%)OR<NU%<0>THEN400 

4zg IFNU%=0THENRETURN 

430 . . . . • . e1. t. C. 
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VZ-200 into 
puberty 
Steve Olney has produced a 
machine code utility which 
"re-enables all 23 hidden 

- commands resident in the
VZ Basic ROM". Apparently
this means VZ-200 will then
have most of the Level 11
TRS-80 commands and a
couple more. It'll set you
back a moderate $1 5. Write
to Steve Olney, 200 Terrace
Road, North Richmond,
2754.
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By Greg Baker 

Sun 

Meridian 

throuqb_A_ 

Fig. 1 

,,--2.(. 

As the earth spins on its axis, there is 
always one hemisphere in sunlight and one 
in shadow. The junction between these two 
hemispheres - day and n ight - is a great 
circle which is called the "grey line". A zone 
of undefined width along the grey line is 
called they "grey zone". The grey zone is of  
interest largely because here there is a fairly 
abrupt change in the ionosphere. For exam­
ple, the D-layer disappears almost com­
pletely at sunset, bringing with its passing 
the rapid build-up of MF DX; the opposite is 
the case at sunrise. 

There is also the well known property that 
efficient communication is possible between 
stations both lying in the grey zone. Thus it is 
of interest to amateurs to know where the 
grey zone is at any time and to exploit its 
properties where possible. 

The easiest method of finding the grey line 
is to buy a radio globe of the world such s 
the "Grey Line Radio Globe" reviewed in 
Amateur Radio Action, Volume 5, Number 
11, or to construct one from an ordinary 
school kids globe as described in Practical 
Wireless. March 1984. 

A more difficult method, but a more accu­
rate one, is to calculate the grey line. It is a 
relatively straight-forward matter to calcu­
late for any date the bearings of the grey line 
as it passes any location. For this is a calcu­
lator or set of mathematical tables is suffi­
cient. To calculate when the grey line 
passes a location - sunrise and sunset 
times - a moderately sophisticated calcu­
lator is still sufficient. However. in the long 
sequence of calculations involved, a home 
computer is not only quicker and easier, it is 
likely to be more accurate. Because of this, 
the latter part of the article is directed 
towards home computers, with a reference 
for further reading for those with calculators, 
only. 

BEARINGS OF THE GREY um: 
In Figure 1, NAS is the meridian through 

location A on the grey line. Q is the subsolar 
point, ie the place on the earth's surface 
which lies in a direct line between the centre 
of the earth (0) and the sun. Any great circle 
through Q intersects the grey line at right 
angles. QBN is that part of one of these great 
circles which passes through the north geo­
graphic pole. 

What we want to find is angle /!A, and from 
it the bearir.gs of the grey line, X, and (180 + 
X) degrees. These will be the bearings at
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sunrise; at sunset the bearings will be (360 
-X) and ( 1 80 -X) degrees. 

For spherical triangle NAB, 
sin A/ sin NB = sin B/ sin NA. 

NA and NB. although sides of the triangle, 
are expressed as the angles these sides sub­
tend at the centre of the earth. 

Noting that B = sin90= 1,that NA is(90 
- latitude A) if we set north latitudes positive
and south latitudes negative, and setting NB = 
d, we get 
sin A = sn d / sin (90 -lat A)

= sin d / cos (I at A) 
Referring again to Figure 1, we can see that 
d is the same as QOE, which is called the 
sun's declination. 

We know latitude. The only unknown is 
declination. VK2KII in ARA Volume 6 ,  
Number 9.  page 33 gives a rough formula 
which is probably good enoug h  for most pur­
poses. That formula (modified) is d = -23.4 
sin (0.9856 D) where D is the number of 
days after 21st September. The value 
0.9856 D is a value in degrees, not radians. 
The declination, d, clearly ranges in value 
from -23.4 to 23.4 degrees. 

Note that this is the negative of VK2Kll's 
formula to ensure that the usual sign con­
ventions apply, ie northern declinations posi­
tive and southern declinations negative. 
VK2KII has it the other way around. 

Since cos (lat A) is positive regardless of 
the sign of the latitude, A takes on the sign 
of declination. That is, south declinations 
such as shown in Figure 1, produce negative 

Figure 2 
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v.:ilues for A and north declinations produce 
positive values for A. To get the bearing X, 
the rule is to set X equal to (360 -- A) 
degrees and subtract 360 if this exceeds 
360 degrees. This leads to the two sunrise 
bearings X and (X + 180) degress and the two 
sunset bearings (360 -X) and ( 1 80 - X) 
degrees. If any of these exceeds 360 de­
grees, subtract 360 degrees. 

For example, on 3rd May, D = 224 anc.J 
hence d = 1 5.3 degrees. At latitude -3 5 
degrees, say, A.= 18. 7 degrees and X == 
341.3 degrees. The sunrise bearings of the 
grey line are 341.3 and 1 61.3 degrees; the 
sunset bearings are 18.7 and 198. 7 degrees 

Sunrise and Sunset Times 
It is possible to look at a daily newspaper 

for the times of sunrise and sunset. They 
don't vary much from day to day, so today's 
times are probably good enough for tomor­
row. The information above is, i11 these cir­
cumstances, sufficient for day to day oper­
ation. 

However, if you don't buy a daily nnws­
paper, have poor Ii brary services, or you 
want to know, for example, when the grey 
line will pass the operators in your r,et across 
the Tasman, you may want to calculate sun­
rise and sunset times. 

Program GREYLINE described and listed 
below carries out these calculations accurate 
to a few minutes. The rest of this sect ion is a 
description of the procedure foli0wed and 
can be omitted on first reading. Peter Duffet-
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Smith in his excellent "Practical Astronomy tor and the line from the earth's centre to the perigee, the point where the sun and 
with your Calculcltor", referenced in full Greenwich meridian at the equator are used earth are closest. 
below, has more detail and the interested for our usual geographic co-ordinate system. e = 0.016718. The eccentricity of the sun-
reader is strongly recommended to get hold Ecliptic longitude (lambda) begins at O emth orbit. 
of a copy and read the relevant sections. degrees at the vernal equinox and increases B@cause the sun is moving relatively 

Sunrise and sunset times depend on in an anti-clockwise direction in the ecliptic rapidly in relation to the earth, the program 

where the sun is in relation to the earth and plane to 360 degrees back at the vernal calculates the sun's position at the two mid-· 

on the location of the point of observation. equinox again. The ecliptic latitude (beta) nights straddling the day of interest. It later 

To find out where the sun is on any date, it is begins at O degrees and increases- to 90 uses these to get weighted average and 

nece::.sary to know how the position of the degrees above and decreases to - 90 hence more accurate sunrise and sunset 
sun is described by astronomers. degrees below the ecliptic. The ecliptic lati- times. 

tude of the sun is zero always of course. From the ecliptic co-ordinates, convert to 
There Rre two co-ordinate systems used: In equatorial co-ordinates the longitude, equatorial co-ordinarns thus: 

uquatorial co-ordinates and ecliptic co-or- called right ascension (alpha) is based on the Right ascension = tan· 1 (sin lambda.cos 
dinates. · 

vernal equinox in a way exactly analagous to EP/cos lambda) 

Equatorial co-ordinates are based on the 
equatorial plane which is the projection of 
the plane cutting the earth at the equator. 
Ecliptic co-ordinates are based on the eclip­
tic which is the plane in which the earth and 
sun move. Figure 2 shows both these planes 
which are at an angle of about 23.4 degrees 
to one another. 

The plones meet in a line which passes 
through the earth. One direction along this 
line from earth is used as a reference direct­
ion for both co-ordinate systems. It is called 
the vernal equinox because the sun lies in 
this direction from earth on 21st March in 
the northern spring. 

In r:nch co-ordinate system the plane and 
reforcnce direction are used in a manner 
an;ilauous to the way the plane of the equa-

Fiy. 4 

that for ecliptic longitude. The angle above · Declination = sin- 1 (sin EP.sin lambda) 
or below the equatorial plane is the declina- where EP is the angle between the ecliptic 
tion (delta) and is positive above the plane and the equatorial plane (23.441884 de-
and negative below the plane. grees). 

Astronomers have tabulations of various Declination gives (i) the bearings of the 
data, including the position of the sun at grey line -- as shown above, (ii) whether the 
various times. The position o'f the sun is sun rises and sets, and (iii) for how long the 
given by its ecliptic longitude. Following Duf- sun remains above the horizon if it rises and 
fett-Smith I use the ecliptic longitude at the sets. These last two can be seen by refer-
beginning of 1980 and from this calculate ence to Firiure 3. Consider an observer (A) at 
the sun's ecliptic longitude at any time there- south latitude L degrees. Here Lis treated as 
after as: the unsigned latitude, ie the absolute vnlue 
M + 360/Pl.e.sinM + WG of latitude. If the declination of the sun is 
where M = ( 360/365.2422). d + EG-WG more than (90-L) degrees north, the observer 
and D = the number of days since the begin- at A will never see it. If it has a declination of 

ning of 1980 more than (90- L) degrees sou ti 1, it will 
EG = 278.83354 degrees. The ecliptic longi- always be above the horizon. If the sun's 

tude at the start of 1980. declination lies in the ranne (90--U degrees 
WG = 282.595403. The ecliptic longitude at north to (90-L) dewees south, the sun rises 

and sets. 

Vernal Lquinox 

\ 
Ear th 's 

Orbit 

The length of time it is above the h�rizon 
will depend on the latitude of the observer 
and the declination of the sun relative to (90-
L) north and (9 0--U s011th. Algebraically this
time is 2H hours where: 
H = (cos - 1 (-tan Latitude.tan delta))/ 
15. 

The other equatorial co-ordinate, the right 
ascension, leads to the precise period within 
the day that the sun is above the horizon. 
There are several steps. Right ascension 
gives local sidereal time (see below) of sun­
rise and sunset thus: 
Rising time = 24 + nlpha -H 
Setting time = alphn + H. 

To understand sidereal times, refer to 
Figure 4. On 21st March, the sun is at the 
vernai equinox to an observer. on the meri­
dian through V and it is noon. 23 hours 56 
minutes. later the vernal equinox is again 
over the meridian at V. One sidereal ("of the 
stars") day has passed. Four minutes later 
again, the sun is over the local mericiinn at V 
and one solar day has passed. It is noon 
again. Because the sidereal day is 23 hours 
56 minutes long, sidereal noon falls four 
minutes earlier each day than the day before. 
There are thus approximately 366 sidereal 
days in the 365 solar day year cJnd this is 
because the earth rotates 366 times in the 
course of one year not 365. P,... little ex­
perimentation with a couple of oranges or 

· tennis balls will show this is the c;nse. 
The sidereal rising and setting times need

to be converted into UTC thus: 
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ceived. 

Arrays 
B(I) The number of days from the bcqinning 

of 1980 to the beginning of (1979+ 1) 
C(l,J) Right ascension (J = 1) and declination 

(J = 2) of the sun at the two mic!nigli ts 
(I= 1.2) straddling the day of interest. 

E(l,J) Number of days in each month ti"" 1 to 
12) for ordinary (J = 1) anci leap 
years (J = 2) 

F( 1,J) Bearings of rising (J ''"' 1) ,md sr:ttin�J 
(J = 2) sun based on l\VO mittniqhts 
(I = 1,2) straddling day of interest. 

L(I) Ecliptic longitude of the sun at the two 
midnights (I= 1,2). 

0(I,J) Latitude (I = 1) and lcin'gitude (I = 2) of 
0TH in degrees (J = 1) and minutes 
(J=2). 
Later in program latitude in decimal 
form in 0( 1, 1 ), longitude in 0(2, 1 ). 

S(l,J) Local sidereal times of sunrise (J = 1) 
and sunset (J = 2) based on tlw two 
midnights (I = 1,2). 

Greenwich sidereal, and UTC limes. 

Test Data 
The foliowinn locations, dates, times and 

bearings may be useful as test data. 

UTC = (t - . longitudo/15 - ci.'A + 
B). 0.99727 
The expression in the brackets must be 

made to lie in the range O to 24 hours, by 
addition or subtraction of multiples of 24. 
before the multiplication takes place. In the 
equation, t is local sidereal time. d is the 
number of days since the beginning of 1980, 
A = 0.065 7098, and B is a constant which is 
dif ferent for each year. The progra rn uses 
8 = 17.37 which is near enough for 1985 
and 1986. At around 2400 UTC, this 
f ormula does not convert accurately. 
However, sunrise and sunset ti mes in 
Oceania should not be affected. 

1110 Program 
The program asks for the location latitude 

and longitude and the date in which you are 
interested. Latitude and longitude need to be 
signed. North latitudes are positive; south 
latitudes are negative. \/Vest longitudes are 
negative; east longitudes are positive. Only 
sign the degrees, not the minutes. Illegal lati­
tudes and longitudes are signull eu and the 
user asked to re-input. The date is input as 
DD,MM,YY, eg 22nd April 1985 is 2 2.04,85 
or 22,4,85. Dates must be in the range 1, 1,-
80 to 31,12,99. 

Output form is shown in Figure 5. Sunrise 
and sunset times me t1ccurt1te to within u 
few minutes. 

The program runs 111 tile un-cnliJrged 
VZ200. Only minor translation si,ould be 
necessary for other machines. problems 
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Canberra Adelaide Bearings 194.6° 

14.6° 

Begin with Section 45. Sunrise and Sunset. 
The analogue methods are in ARA Volume 
5, Number 11. and Practical Wireless March 
7 984 . .and some simple sunrise and sunset 

Latitude 
Longitude 
Date 

-35° 17' 

149°13'

22.4.84

2031

345.4° 

165.4° 

0728 

-34°56' 

1 38°36'

24.3.84

2050

358.6° 

178.6° 

0849

lleferences 
. calculations are in Ian VK2K /l's article in 
ARA Volume 6. Number 9. The Shortwave 
Propagation Handbook also addresses the 
i"ssue of propagation along the grey line 
(Section 6.8). 

· Sunrise (UTC)
Bearings 

Sunset (UTC) 

The basic reference is "Practical Astro­
nomy with Your Calculator", by Peter Duf­
fett-Smith, 2nd Edition. Cambridgfl. Uoiver­
sity Press. 1982: available in paperback. 

ly} DIM B(2y}),C(2,2),E(12,2),F(2,2),L(2), 
Q(2,2), S(2,2),T(2) 

20 DIM S%(2),T%(2) 

3y} FOR I=l TO 2y} 

4y} READ B(I) 

5y} NEXT 
60 DATA y},366,731,ly}96,1461,1827,2192,2557, 

2922,3228 

7y} DATA 3653,4018,4383,4749,5114,5479,5845, 
621y},6375,6940 

Sy} FOR I=l TO 12 

90 READ E(I,1) 

100 E(I,2)=E(I,1) 

110 NEXT 

12� DATA 31,28,31,30,31,3y},31,31,30,31,3y},31 

130 E(2,2)=29 

140 EG=27g.83354 

150 WG=282.596403 

160 PI=3.1115927 

170 EC=0-016718 

180 1)!1=57.29578 

190 EP=23.441884 

230 FL=0 

231 PRINT "LATITUDE? 

INPUT Q(l,1),Q(l,2) 

(SIGNED) DEGS, MINS" 

210 

25y} 

260 

270 

280 

29y} 
3y}y.}

PRINT "LONGITUDE? (SIGNED) DEGS, MINS" 

INPUT Q(2,1),Q(2,2) 

31y} 

:120 

33y} 

34y} 

350 

360 
370 

38� 

FOR I=l TO 2 

Z=9y}+(I-1)*90 

IF J\BS(Q(I,l))<=Z THEN 3JY, 

PRINT "ERROI1 IN LAT/LONG",Q(l,l),"DEC, 
REES'', Q( I, 2), "MINUTES" 

PRINT "TRY AGAIN" 

GOTO 230 

i
°

:F Q(I,2)<0 OR Q(I,2))=60 TIIEN :HJ0 

Q ( I , 1) =Q ( I , 1) +SGN ( Q( I , 1) ) *Q( I , 2) / 60 

NEXT 

PRINT "DATE? DD,MM,YY" 
INPUT DD,MM,YY 

IF YY<8(jJ OR YY)99 THEN 440 

39(/J IF MM<l Oil MM)-12 T!IEN 11'10 

40(/J LY=l 

410 Y=YY-INT(YY/4)*4 

420 IF Y=9' THEN LY=2 

43(/J IF DD)=l AND DD(=EOIM, LY) THEN 455 

'140 rn 1 NT "ILLEGAL DATE: THY A.GAIN" 

·150 GOTO 36(/J

455 D=B(YY-79)+DD 

4G� FOR I=l TO MM-1 

47(/J D=D+E(I,LY) 
180 NEXT 

19(/J M=3G(/J/365.2122*D+EG-WG 

500 V=�l+3G0/PI*EC*S1N(M/DR) 

510 L( 1 )=V+WG 

52y:l IF L(.1))=9' THEN 550 

53(/J L(l)=L(1)+360 
549' GOTO 529) 

55(/J IF L(1)<3G0 T!IEN 57(/J 

555 L(l)=L(l)-36(/J 

5(;0 C�OTO 55(;} 

570 L(2)=L(l)+(/J.985G47 

:°">D(jJ 11" l,(2))=3G(jJ Tlll•:N 1.(:�):-::f,(2)-'.3Gyl 

Gl(jJ FOH I=l TO 2 

C32y.} Y=SfN(L( I )/DH)*COS(J o:P/DH) 

G3yJ X=COS(L(l)/DH) 

Gt10 IF XO(/J Tl!I•:N (-i80 
G5(jJ IF Y)0 TllEN C( l, 1 )=9y.) 

G69' IF Y<0 TIIEN C( f, 1 )=271/J 

(>70 GOTO 77</J 

Ci80 IF Y<.)-9' TIIEN 72(/J 

690 IF X>0 THEN C( I, l)=f/J 

7(/if/l IF X<(jJ Tl!EN C( I, 1 )=180 

710 COTO 770 

7'.:.1/J C( I. 1 )=ATN( Y /X) *Im 

7:1(/J T F Y>f/i THEN 751/J 
74(/J C(I,l)=C(I,1)+189} 

7 5 0 I F X * Y )f/J THEN 77 0 

760 C(I,l)=C(I,1)+18(/J 

77(p C( I, l)=C( I, 1)/15 
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775 
776 

ZZ=SIN(EP/DR)*SIN(L(I)/DR) 
GOSUB 1399} 

777 C(I,2)=AS*DR 
79Y-' X=SIN(C(I,2)/DR)/COS(Q(l,1)/DR) 

By}y} IF X)-1 AND X<l THEN 822 
Bly} FL=l 
812 GOTO 1262 
822 ZZ=X 
824 GOSUI3 1379' 
830 F(I,l)=AC*DH 

840 F( r, 2 )=360-F< r, 1) 

850 X=-TJ\N ( Q( 1 , 1) / Dll) * T/\N ( C ( I , 2) /DR) 

860 IF X<.-1 01{ X)1 TIII-:N 810 

862 ZZ=X 
864 GOSUI3 1370 
870 Il=AC*DH/15 
880 T( 1 )=24+C( I, 1 )-II 
899' T(2)=C(l,l)+ll 
900 FOR J=l TO 2 
91 y} l F T ( ,J)) 2 4 T II EN T ( .J ) = T ( J ) -21
929' S(I,J)=T(J) 
939} NEXT ,J 

9:35 NEXT I 

f)IJ Ip . F0H .J = 1 'l'0 2

9 5 0 T ( J ) = 2 ·1 . 0 7 * s ( l , J ) / ( 2 4 . 0 7 + S ( 1 , ,J ) - S ( 2 , J ) ) 

960 NEXT 
970 DE=(C(l,2)+C(2,2))/2 
972 

974 
980 
990 

·1000
1002 
1004 
1019} 

· 1012
1014

1Y-'2Y-'

103\i'
ly'4y}
ly}�y}

106Y-'
19}70
ly}8y}

1/.Z=SIN(Q( 1. l )/I>H)/C0S(DE/DIO 
GOSUI3 1370 
PS=AC*DR 
X=0.835608 

ZZ=TAN(X/DR)/T/\N(PS/DH) 
GOSUB 1390 
D/\=/\S*Dn 

ZZ=S IN( X/DI{) /SIN( J >0/Dll) 

GOSUB 139() 
Y=AS*DR 

DT�24y}*Y/COS(DE/DR)/3600 

FOR J=l TO 2 
T(J)=T(J)+(-l)tJ*DT 
FOR I=l TO 2 

F(I,J)�F(I,J)+(-l)tJ*DA 
NEXT 
T(J)=T(J)-Q(2,1)/15 
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1150 
1170 

DX=D*9-9657y}98-17.37 
T(J)=T(J)-DX 

1181 IF T(J)>=0 THEN 1184 
1182 T(J)=T(J)+24 
1183 GOTO 1181 
1184 _IR T(J)(24 THEN 1190 
1185 T(J)=T(J)-24 

GOTO 1184 
T(J)=T(J)*y).99727 
S%(J)=INT(T(J)) 
T%(J)=(T(J)-S%(J))*60+y}.5 
NEXT J 
FOR J=l TO 2 
F(l,J)=(F(l,J)+F(2,J))/2-9� 
F(2,J)=F(l,J)+l8y} 
IF F(l,J)<y} THEN F(l,J)=360+F(l,J) 

IF F(2,J)"">36y} THEN F(2,J)=F(2,J)-36� 
NEXT 
CLS 

, 

I 

1186 
1199} 
1192 
1193 
1200 
1210 
1220 
1239} 
1249} 
125() 
1260 
1262 
1265 PRINT<i.ily)"*****************", "GREG BAKER, 

1266 
MONG/\RLOWE, 2622" 
PRINT "GREYLINE CALCULATOR RESULTS:", 
''*****************" 

1'27(ji PHfNT "L/\TITUDE",Q(l,1),"LONGITUDE", 
Q( :.2' 1 ) 

1271 PRINT "DATE:",DD;".";MM;".";YY 
1272 IF FL=l THEN 1290 
1273 PRINT "SUNRISE"' S%( 1); 11: II; T%( 1); "UTC"'

1271 
1275 
1276 

1277 

1278 
1280 

1282 
1284 
1290 
1291 
1292 
1369} 
1370 
138\i} 

139\i} 

11 y}y} 

"BEARINGS: II;
PHINT USING "###.#";F(l,1); 
PRINT USING "######.#";F(2,1) 
PRINT "SUNSET", S%( 2);": "; T%( 2); "UTC", 
"BEARINGS: "; 

PRINT USING "###.#";F(l,2); 

PRINT USING "######.#";F(2,2) 

PRINT I ' '  "ANOTHER QTH OR DATE?'' I 
"TYPE 

'Y' TO CONTINUE" 
INPUT Y$ 
IF Y$<)"Y" THEN 136\i} ELSE 23y} 
PRINT "SUN DOES NOT RISE OR SET" 

PRINT "HENCE THERE IS NO GREYLINE" 
GOTO 128y} 
END 
AC=-ATN(ZZ/SQR(l-ZZ*ZZ))+PI/2 
RETURN 
AS=ATN(ZZ/SQR(l-ZZ*ZZ)) 
RETURN 



VZ-200 BASIC PROGRAM STORAGE & LINE 
RENUMBERING GRAHAM MARSDEN 

The VZ-200 does not have a RENUMBER 
command so trying to modify a program with 
insufficient vacant line numbers is not a 
welcome task. This program enables the line 
numbers of a program to be reset using any 
start number and increment providing they 
meet certain conditons. 

In order to understand the operation of the 
program it is necessary to understand how a 
BASIC program listing and its line numbers 
are stored in memory. 

Each line of program is formated as below:-

. The first two bytes of the sequence hold the 
address, in two byte form, of the first byte 
of the sequence for the next program line. 
i.e. the location holding the R above is in
location P+256*Q

· The third and fourth bytes hold the line
number.
i.e. in this case the line number will be
L +256*1

· Then the contents of the program line
follow, terminating with a byte containing
the value zero.

For example supp9se the line:-
300 PRINTT':GOTO400 

was stored starting at address 38420. This 
would be the contents of locations 38420 • 
38433 

Note that characters (including line 
numbers used within a program line after 
GOTO or GOSUB) are stored as their ASC 
codes. 
- "Operators" like PRINT, GOTO, etc have

their own single byte codes which represent
the operation. The program looks for the
codes for GOTO and GOSUB (amongst
others- see explanation of program
operation) in order to find the locations of
line numbers within program lines. The
codes for various operations can be
determined by putting in a line.

MEMORY LOCATIONS. 

using the operation in question, (ensure it 
has the lowest of all line numbers) and then 
type in• 

FORZ = 31469 TO 31469+N: PRINT 
PEEK(Z);:NEXTZ 
where N is the number of memory positions 
that you wish to see codes for. 31469 is the 
position in memory of the first item of the first 
BASIC program line. i.e. the one immediately 
after the line number bytes. The BASIC' 
Program listing normally starts at 31465 
unless moved • but that is another story. 

Having understood how a BASIC program 
is 91-ored it is possible to make changes to it 
without having to edit it on screen. 

One thing that can be done is to change all 
the line riumbers so they follow a constant 
incremant. 

Here is a program to do just that:-

How to use this program:-

1 )  Type in and CSAVE as listed. 
2) Before keying in your next program load

the renumbering program from tape.

3) Key in your program with particular
attention to the following.
a) Line numbers used and called
must be in the range 1-9999
b) All line numbers or subroutines
quoted within the text of a program line
must be preceeded by GOTO or GO SUB
and be right justified in a 4 space field.
This means that 5 digit numbers if used
wili be seen only as the first four digits
from the left and therefore will not be
found as an existing number.

i.e. IF ... THEN20ELSE325 must be
entered as
IF ... THENGOTO 20ELSEGOTO 325
(the line number 20 is preceeded by two
spaces the number 325 by one, to create a

0®00000 

4 space field for the number - This allows 
say atwo digit number to be reassigned as 
a three or four digit number) 

4 space field for the number - This allows 
say a two digit number to be reassigned as 
a three or four digit number) 
c) Line 10010:-
Dimmension N%() greater than the
number of line numbers in the section of
program to be renumbered - A generous
guess will do unless you are short of
memory.

:- Set the value of variable S to 
create a "safe zone" which the 
renumbering program will not alter. 
Normally this value will be 10000 (the first 
line number of the renumbering program 
itself) or it may be less if you wish to create 
a '.'gap" in line numbers between two 
sections of program • say between a main 
operating section and another section 
containing subroutines or Data lines. 
Remember that nothing in the "safe zone" 
is altered to a GOTO or GOSUB calling a 
lower section renumbered line would 
have to be changed separately. 

4) Always CSAVE BEFORE running this
program. If for any reason the
renumbering is not totally successful then
what remains of your program will
probably be useless as part will be
renumbered and part will not - equivalent
to a population explosion of bags.

5) Key in RUNlOO00
(If the result is a BAD SUBSCRIPT
ERROR IN 10090 then increase the size of
N%() in line 10010 • reloading will not be
necessary as nothing has been altered
yet.)

6) Enter 1 st line number and increment on
prompt.

7) When the renumbering is complete the
cursor will return and the computer will
be in READY mode (The time to execute

0
1
0 

-----One line of program----------------;---Next line ........ 
' 

38420 38421 38422 38423 38424 38425 38426 38427 

0@80 800.0 
l38434 .J L 30o_J Print 

11 11 

38428 38429 38430 38431 38432 38433 38434 38435 

0 8080G):OO 
' 

Goto 4 0 0 Next Line____..... 
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will be about 1 ½ seconds per program 
line) 

8) Make any changes as indicated by 
messages printed during execution. (You
can BREAK the execution to copy notes
from the screen if it gets too full and then
enter CONT lo continue).

9) Probably a good idea to CSA VE again

lO)Thoroughly test the renumbered section 
of the program - any problems - reload 
that saved at (4) and reRUN 10000 - it is 
not unknown for gremlins to be about for 
one renumbering run but absent for the 
next. 

Program Operation 

LINES 10000-10090 

The line numbers are stored in array N%. 
Variable M is initialised to 31465 (BASIC 
Program start) and moved to the 1st byte of 
each program line by the calculation based 
on the values of P and Q the "start - position 
of next line" pointers .. While M holds the 
decimal value of the memory positions the 
value of variable A is used in the PEEK'S. 
This is because PEEK and POKE will only 
work for the range -32768 A 32767 values for 
memory above 32767 must have 65536 
subtracted before PEEK or POKE. 
Line 10070 ends execution if P and Q both 
are zero - this occurs when the end-of -
program byte sequence is found. (Two zero 
bytes then a 4 byte. 

LINES 10100-10120 

The first line number and increment are 
entered and edited so that they are both 
positive integers greater than zero. At 10120 
a check is made as to whether the new 
numbering reach into the "safe zone" of line 
numbers. 

LINE 10130 

Reinitialise M back to program start and 
variable c to 1, C is the number of the line ie 
1st 2nd 3rd etc. 

LINES 10140-10180 

Calculate new line number and POKE new 
line number to the appropriate bytes. M is 
now at the first byte of the line's storage 
sequence. The execution ends at 10160 if the 
"safe" zone" is found. 

LINES 10190-10210 

Calculate R the memory position of the 
start of the next line. 

LINES 10220-10290 

This section searches through the 
program line contents looking at the value in 
each byte: 

0: - end of line • go to next line 
34: - Quote marks in a PRINT or INPUT 
statement - ignore 
136: • DATA · ignore whole line 
147: • REM - ignore whole line 
141: · GOTO or 145 GOSUB: - alter line 
number called. 

LINES 10300-10380 

M set to the units column position of the 
number field area. The string variable 0$ is 
loaded with the characters of the line number 
field, and variable O is given the value of the 

t 0000 ' II lJ2.-200 LI NE RENUMBER I NG G. A MAR
SOEN 1984 
10010 DIM Nx(200):M=31465:C=l:S=10000'"F 
IRST LINE OF SAFE 2.0NE" 
10020 A=M:IFA)32767 THEN A=A-65536 
10030 P=PEEKCAJ:A=M+l�IF A)32767 THEN A= 

A-65536
10040 Q=PEEKCA):A=M+2:IFA)32767 THEN A=A
-65536
10050 L=PEEKCA):A=M+3:JF A)32767 THEN A=

A-55536
10060 I=PEEKCA)
10070 IF P=0ANDQ=0THEN PRINT "SAFE LINE
PAST END ":END
10080 IFL+256*I>=STHEND=C-1 :PRINTD; "LINE
S FOUNO":GOT010100
10090 Nx(C)=l+256*I:M=P+256*Q:C=C+1 :GOTO
10020
10100 INPUT" 1ST LINE N0. 11 ;L$ :F=INTCUAL(l
$)) :JF F<l THENGOT010100
10110 INPUT 11 1 NCREMENT 11 ; I$: J = I NTC UAL_( I$))
. : IF J < l THE NJ= 1
10120 IF F+J*CC-l)>=STHEN PRINT" UALUES T
00 LARGE":GOT010100
10130 M=31465:C=l
10140 A=M+2:IFA)32767THENA=A-65536
10150 B=M+3:IF 8)32767A=A-65536
10160 IF PEEKCA)+256*PEEKCBJ>=STHEN PRIN
T"FINISHEO":END
10170 W=F+CC-l)*J
10180 POKEA,W-256*1NT(W/256):POKEB, INTCW
/256)
10190 A=M:IFA>32767 THENA=A-65536
10200 B=M+J:IFB)32767 THENB=B-65536
10210 R=PEEKCA)+256tPEEKCB)
10220 M=M+4:T=l
10230 A=M:IF A)32767 THEN A=A-65536
10240 IF PEEKCA)=1360R PEEKCA)=147 THEN
M=R:C=C+l =GOT010140
10250 IFPEEK(A)=l450R PEEKCA)=141 THEN G

·OT010300
10260 IF PEEK(A)=34THE� T=T*-1
10270 IF PEEKCA)=O THEN M=R:C=C+I:GOT010
140
10280 M=M-t-1
10290 IFT<O THENGOT010260ELSE GOT010230
10300 M=M-t-4
10310 0$= 1111

10320 FORG=3T00STEP-1
10330 A=M-G:IFA)32767THENA=A-65536
10340 OS=OS+CHR$(PEEKCA))
10350 NEXTG
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line number. Lastly a check to see if the line 
number called is within the safe zone. 
LINES 10390-104 70 

The position of the old line no O is found in 
the arrayN%{} H% is the position in the array 
that the value of O is compared with, in line 
104 70, and is initialised at the middle of the 
occupied area of the array. K% is initialised at 
just over¼ of the occupied length of the 
array. K% is reduced to just over ½ its value 
at each loop and H% is altered by adding or 
subtracing K% depending on which direction 
the search for the line number must go. The 
values of the last two array positions looked 
at are held in HL% and HP%. If a second look 
is taken at any array position then the 
conclusion is that the number does not exist 
and the error message at 10460 is printed and 
the search for another GOTO or GOSUB 
resumes at 10230. This search routine takes 
only 5 or 6 loops to find a number in an array 
of 70 line numbers and is therefore more 
efficient than just starting at the bottom and 
looking at each array position on the way up, 
which would take an average 35 loops to find 
a line number Of course it relies on the fact 
that the numbers are stored in numerical 
order. The tests at 10430 and 10440 are to 
see if the search has gone beyond the 
occupied range of the array and modify H% 
and K% accordingly. This routine is useful to 
look through any array of values providing 
they are in number order. ( ascending or 
descending). 
LINES 10480-10510 

String variable NN$ is set to the characters 
of the new line number (including spaces) to 
be inserted in the 4 byte field of the program 
line. Line 10500 allows the start positions of 
subroutines to be recorded as the 
renumbering goes on. This line could be 
ommited and the start of subroutines 
marked in the program listing using REM" or 
'N. The N allows the remarks to be put in 
inverse characters to make them stand out 
as the program zooms up the screen after 
LIST. 
LINES 10520-10620 

This segment ensures that the value of O is 
consistant with the number of spaces at the 
left of the 4 byte field thai the number came 
from. 

· LINES 10630-10670

Character by character POKEing of the
· 'new line number to its position in the line

format.

10360 O=IJAL(O$) 
10370 IFO>=STHEN PRINT"LINE" ;W;"CNEWJ :-'' 
;OELSE GOTO 10430 

10380 PRINT"[TWELUE SPACESJ---INSIDE SAF 
E ZONE:M=M+l :GOT010230 
10390 HPX=0:HLX=0 
10400 HX=l+0/2:Kx=0/2. 
10410 Kx(Kx+J)/2:HPX=HLX:HLX=Hx 
10420 HX=Hx+SGNC0-Nx(Hx))*Kx 
10430 IFNxfHx)=OTHENHX=HX-Kx:Kx=l 
10440 IF HX < 1 THENHX= 1 : KX= 1 
10450 IFHX=HPxTHEN GOT010460ELSEGOT01047 
0 
10460 PRINT 11 LINE 11 ;w·; 11 CNEW) :- '' ;o; "NOT FO 
UNO'' :M=M+l :GOT010230 
10470 IFNX(Hx)()OTHENGOT010410 
10480 NN$="[3 SPACESJ"+STR$CF+(HX-1)*J) 
10490 A=M-4:IFA)32767 THENA=A-65536 
10500 IF PEEK CA)= 1 45 THEN PR I Nr' NEW SUBR@ 

!I ;NN$ 11 CALLE0@ 1

' ;W
10510 NN$=RIGHT$(NN$,4) 
10520 IF0>=1000THENGOT010630 
10530 A=M-3:IFA)32767THENA=A-65536 
10540 IF PEEKCAJ<>32THENGOTOl0610· 
10550 IF 0>=100THENGOT010630 
10560 A=M-2=IFA)32767THENA=A-65536 
10570 IFPEEKCA)<>32THENGOT010610 
10580 IF0>=10THENGOT010630 
10590 A=M-1 :JFA)32767THENA=A-65536 
10600 IF PEEKCA)=32THENGOT010630 
1 0610 PRINT,, LI NE II ; w ; 11 (NEW) : F 1 ELD ERROR 11 ; 

0 
10620 PRINT 1

1 [4 SPACESJ---CHANGE TO NEW N
0.: 11 ;NN$ :GOT010670 
10630 FORG=1T04 
10640 A=M-4+G:IFA>32767THENA=A-65536 
10550 POKEA,ASCCMJO$(NNS,G,1)) 
10660 NEXTG 
10670 M=M+l :GOT010230 

3 0� 3. 
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FIND 
By Chris St�amboulidis 

Find is a machine language routine
which searches your Basic program

- for lines which contain a specified
string up to 16 characters in length.
The routine is quite short ( only 117
bytes) and will work with any size VZ
because it resides in an unused sec­
tion of the communications region.

There are two methods of entering

Find into your machine: if you have
an Editor Assembler, simply type in
Listing 1, set the origin to 7 A28W

31272, assemble and dump the object
code to tape under the name
'FIND.OBf. When you CLOAD or
CRUN the tape, the routine will auto­
run and immediately return you to
the 'READY prompt

The other method is to type in List­
ing 2, which will POKE the machine 
code instructions into place for you 
and will do all the initialisation. In 
this case, make sure that you CSA VE 
a copy of'FIND.BAS' before you try 
to RUN it To save you typing it all in ,. 
again if it crashes for any reason, 
such as a wrong number in the data 

statements. A checksum is used to 
make sure that all these numbers add 
up, but this doesn't prevent numbers 

· being placed in the wrong order.
When you RUN the loader, it should
only take a couple of seconds to do its
job and then return you to 'READY.
The Basic loader will have been
NEWed and you're ready to go.

To use Find, simply enter the
following as a direct command:

PRINT&" string" 
or 

? &" string" 
with the string to search for in be­
tween the quotes. The line numbers

. of the lines which contain the searcll
string will then be printed on the
screen f?r you. Note that leading
�paces m the search string · are
ignored and so the routine cannot
search for spaces, eg PRINT.&" ,.
would be interpreted as a null Nri,ng
and would not be searched (Qi.

l;...._, _______________ -...f 
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1 ;************************** 
;* FIND UTILITY * 

3 

4 

5 

;* FOR THE VZ-200 MICRO • 
* 

;* ORG=7A28H/31272 * 

6 ;* SYNTAX: PRINT&"STRING" *

7 ;* *

8 ; * CC) 1'�85 C .S.TAMBOULIDIS:-t< 
9 

10 
;************************** 
." 

11 BUFR 
12· LEN 
13 NUM 
14 NEXT 
15. ;
16 INIT 
17 

18 
19 
20 

21 EXIT 
22 FIND 
23 

24 

25 

26 
27 
28 

29 
30 TE:3T 
51 

32 

33 

34 

36 CONT 
37 

EQU 
Ef!U 
EQU 
EQU 

LD 
LD 
LD 
LD 
CALL 
,JP 
INC 
CALL 
LD 
DEC 
LD 
OR 
.JR 
LD 
LD 
OR 
JR 
LD 
OR 

,JR 

LD 
LD 
LD 

LD 
LD 

7A9DH 
7AD6H 
7·'.jADH 
79BOH 

A,OC3H 
(7994H), A 
HL,FIND 
(7995H),HL 
1B4DH 

1A19H 
HL 
358CH 
A,. <LEN> 
A 
(LEN),A 

A 
Z,EXIT 
I X , , ( 78A4H) 
A,. CIX+O> 
A 
NZ,CONT 

· A ,. ( IX+U 
A 
Z,.EXIT 
L:.- C IX+O)

H ,. ( IX+U · 
(NEXT),.HL 
L,. < IX+2) 
H, OX+3) 

;BUFFER FOR-SEARCH STRING 
;CONTAINS LENGTH OF SEARCH STRING

;CONTAINS CURRENT LINE NO.

;PT TO START OF NEXT LINE IN PST 

;SET UP "&" VECTOR TO POINT 
;TO OUR ROUTINE 

;DO A "NEW" 
;AND JUMP TO "READY" 
;HL POINTS TO SEARCH STRING 
;MOVE STRING TO OUR BUFFER 
;GET LENGTH OF STRING 
;SUBTRACT 1 
;AND REPLACE IT 
;IF NULL STRING 
;THEN EXIT 
;IX=START OF PST/PTR TO NEXT LINE 
;GET L:3B OF PTR 
;CHECK FOR ZERO 
;IF NOT, THEN CONTINUE 
;GET MSB OF PTR 
;CHECK IF ZERO TOO 
;MUST BE END OF PST7 SO EXIT 

;SAVE PTR TO NEXT LINE 
39 

40 

41 

4.-. ..:..

43 

44 

45 

46 
47 
48 

LD 
PUSH 
POP 

<NUM),.HL 
IX 

HL 

. ;SAVE.CURRENT LINE NO. 
·; GET POSITION PTR
;INTO HL

INC HL ;BUMP TO 1ST BYTE.OF STATEMENT
INC HL 
INC HL 
INC HL 
CALL 2B7EH ;DE-TOKENISE CURRENT LINE 

; Q 
PERSONAL COMPUl'ER GAME"' 
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4'7' LD DE,79E8H ;DE=,LOCATION OF EXPANDED LINE 
50 PRE LD A;< <LEN) ;GET LENf:iTH OF '.3EARCH STRING 
51 LD B,A ;INTO B 
52 LD HL�BUFR-1 ;HL= BYTE BEFORE STRING BUFFER 
c:---
,_, • .;> '.3CAN INC HL ;PT TO NEXT BYTE IN STRING 
54 LD A, (HL> ;CHECK IF END OF STRING 
55 OR A 
56 JR. Z,EXIT ;IF so,. THEN WE" RE;_ DONE 
57 LD A1 <DE) ;DE= BYTE FROM :::;TATEMENT LINE 
5:3 OR A ;CHECK FOR END OF LINE 
59 ,JR Z,. MOF�E ;IF SO, Tl-:JEN PROCE'.3:3 t�EXT LINE 

-· 

60 INC DE ;DE= NEXT BYTE IN STATEMENT
61 CP <HU ;CHECK IF SAME AS STRING BYTE;,; 
62 JR NL PRE ;IF NOT, THEN TRY NEXT BYTE 
63 D,JNZ SCAN ;CONTINUE UNTIL ALL BYTES FOUND 
64 LD A,20H . � MUST BE ALL THERE,. �:o

65 CALL 33AH ;PRINT A '.3PACE 
66 LD HL� (NUM) ;AND PRINT THE 
f:.,7 CALL OFAFH ;CURRENT LINE NO. 
6:3 MORE LD IX, (NEXT> ;IX= PTR TO NEXT LINE IN PST 
69 ,JR TE:3T ::BACK TO CHECK NEXT LINE 

ERRORS : 00000 
BYTES FREE :- 10288 

LISTING ·"') . 
... 

100 "*************************�:******************************** 
110 "* FIND.BAS * 

120 :-* 
130 ":f: 

140 

1�,0 =' :+: 

160 

170 

FIND UTILITY FOR THE VZ-200 MICRO 
ORC1=7A2:3H/31272 :3YNTAX: PRINTi<"STRING" 

NB. STRING LENGTH MUST BE 16 CHARACTERS OR LESS 
<C> 1985 CHRIS STAMBOULIDIS

180 POKE30862,40�POKE30863,122 'SET UP USR JUMP TO INITIALISE 
190 FORI=31272T031388:REAOJ:C=C+J:POKEI,J:NEXT �SET UP ROUTINE 
200 IFC<>13013PRINT 11CHECKSUM ERROR":::::TOP 'ERROR IN DATA LINES 
210 X=USR(O) "GO INITIALISE ROUTINE 
220 END 
230 DATA 62,195,50,148,121,.33,57,122,34,149,121,205>77,27 
240 DATA 195,25,26,35,205,140,53,58,214,122,61,50,214,122 
250 DATA 183,40,239:,221,.42,164�120,221�126,0,.183,32,6,221 
260 DATA 126,1,183,40,223,221,110,0,221,102,1,34,176,121 
270 DATA 221,110 J 2,221,102,3,34�173,121,221,229,225:-35,35 
280 DATA 35,35,205,126,43,17,232,121,58,214,122,71,33,156 
290 DATA 122,35,126,183,40,180�26,183�40,17,.19,190�32,236 
300 DATA 16,241,62,32,205,58,3,42,173,121,205,175115,221 
310 DATA 42,176�121:24,174 

64--------------------------------.,,..--
PERSO�.-\L COMPL'TFR GAMES Ap" J-!' 3 ot 3 



Yahtzee dice 

loaded! 
With reference to Tumbling 
Dice by Ron Roberts in the 
November issue of APC I 
became suspicious of its 
''.fairness·� when Yahtzees 
with ones· or sixes seemed 
almost impossible. Testing 
the random number 
expression used 
[R=INT(RND(1 )*5+1.3] 
I found the probability of 
getting a one or a six half 
the probability of getting 
either 2, 3, 4 or 5. The 
following program verifies 
this claim: 

10 DIM N(6) 
20 FOR 1=1 TO 6: 

N(l)=O: NEXT I 
30 PRINT 
40 FOR 1=1 TO 1000 
50 R=INT (5*RND(1) 

+1.5)
60 N(R)=N(R) + 1 
70 NEXT I 
80 FOR T=1 TO 6 
90 PRINT T ,. __ .. N(T) 

100 N�XT 
May I suggest the more 

correct formula 
R=INT{6*RND(1 )+1) 
for a fair game. 
W Holland 



VZ VARIABLE 

DEFINITION 
The statements DEFINT, 
DEFSNG,DEFDBLand 
"DEFSTR are not implemen­
ted in VZ·200 Basic 
( although the code for these 

is in ROM). A way of 
simulating these statements, 
without having to write great 
chunks of assembler, is to 
make use of the Variable 
Declaration Table located be­
tween 30977 and 
31002 (7901 • 791 AH). 

The VDT is 26 bytes in 
length, one for each letter of 

the alphabet Each location 
contains a code defining the 
status of variables beginning 
with each letter: 

2 - integer 
3 - string 
·4 - single precision
8 - double precision

On power up and when·
ever a program is RUN, the 
whole of the VDT is 
initialised to single precision 
(ie, each location contains 
a 4). 

The values in the VDT 
may be altered to define dif· 
ferent variable types. For 
example, if you wanted to 
define all A to Z variables as 
integers, you would put the 
following code at the start of 
your program: 

10 FOR I= 30977 TO 
31002; POKE 1,2: 
NEXT 

This is equivalent to the 
'DEFINT A·Z' statement in 
Level II Microsoft Basic. 

Alternatively, the following 
formula could be used to· 
define individual variables: 
10 POKE 30912 +

ASC("Q"),3 
(This would define Q as a 
string as in 'DEFSTR Q'.) 

Note that Basic will not 
accept double precision 
variables as counters in 
FOR· NEXT loops. Also. note 
that it is no longer necessary 
to use a suffix of'$' or'%' 
after a string or integer vari· 
able has been defined. 

C Stamboulidis 
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VARIABLE 
VZ_ GOTO 
TI:te _following routine 
ehm1�ates those -massive if
then _!!_�_!_s:Jike: ·-
IFA=10THEN100 
IFA=20THEN110 

1FA=30THEN120 
etc. 

After calling the routine, 
the variable 'GT holds the 
value of the line to GOTO 

To use, simply compute 
your line number to GOTO 
(or GOSUB) and having com­
puted GT simply GOTO or 
GOSUB 2 

F Olsen 

·· 0 -.,GOTOl000 .:, .. ,.

1 •·GOTO XXXX:' MUST 'LEAVE -_SPACE AND DO· NOT ·:ALTER .f.' l�ST TWO· LINES

2 :,T
°
t�STR$ (GT> . , . -::_/ ._,. - . . ... - . ,· >-;: . .. _ ... , 

a---T�LEN<T$>: 1FT<6THENis�Tt+cHRs <·32.>"+Ts :·coT.o'3 
· ----·-

4 .FORC=2T06-�POKE.31'478+C�ASC<MlDS CT$ ,C, 1 > > :NEXT:GOT01
� .. !..... •• • • . • • .. • • :-:� • , 

. • . -

The 'Variable VZ GOTO' in 
April APC does not work I 
. due to an error in line 3_.. 

· · 

Here 1s ::1 :Aviston that does?··ij 
0 GOT01000 
1 GOT012345 
2 T$=STR$(GT} 
3 IFLEN(T$) <6THENT$= 

T$+"" :GOT03 
4 FORC=2T06:POKE' 

· 31478+C,ASC(MID$
(T$,C,1)

__ } ·::�\j��! :GOT01 . I 
.,.,., .. :_he GOTO in line Otan be 

any four digit number;·lf you
want to start your main pro- . ! 
gram at a line numbered 
less than 1 000, then use 
zeroes to make up the four 
digits. For example:
0 GOT00058 

.. 
To test the routine, enter 

thesE! lines: 

95 LIST� 0
00 ____ _

· 1000 GT=95.GOT02
. and RUN. _ . · _ . _ 1 

For a variable list, which 
c�n be useful when debug-: 
gmg a program, simply 
change line 1 to: · .. · · I 
1 · LIST12345 i I 

I 

·I



Lonely hearts 
club 
In reply �o the letter "Basic 
Understanding" printed in 
the February edition of APC, 
I would like to commend 
S �opson on the stand he 
has taken for the sharing of 
program knowledge. The 
computer which he uses as 
an example, the VZ-200, 
has been greatly dis­
advantaged by its marketing 
being limited to Australasia. 
This has meant that there .... 
are very few books and 
other publications for it. The 
programs printed in 
magazines such as APC are 
among the few sources 
available for programming 
knowledge for this and many 
other home computers. 

It does seem a pity that 
more programmers do not 
comment on or explain the 

: various routines used in 
their programs. However, 
computer novices should not 
despair. LYSCo print a news­
letter for the VZ-200/300, 
the Amstrad CPC-464 and 
the Commodore 1 6 and 

Plus/ 4. In the newsletter we 
print a host of hints and tips 
sent in by its readers and 
programmers. Entire pro-
gram listings are printed in 
some editions and we 
endeavour to answer ques­
tions asked by the readers. 
These letters are completely 
tree to people on our mailing 
list. Anyone wishing to 
receive the newsletter 
should send a large stamped 
addressed envelope to 
LYSCo, PO Box 265, 
Sunbury, WA 6230 
specifying the computer they 
own. 
L Young 

APc. m"� IS ((s) 
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VZ200 VIDEO 

HARDWARE 

INTERRUPT 
_____ ,.....,.,----·-

�;,------------

This article details how to use the video hardware interrupt on 
the VZ200 and gives three simple examples of its usefulness. 

THE HARDWARE INTERRUPT is a 
very useful feature of a computer's capabil­
ity, with many different applications. The 
usefulness comes from the ability to 'inter­
rupt' the normal flow of software execution. 
diverting the operation of the CPU by ex­
ternal means. The CPU can then be made 
to execute a separate, independent program 
before· returning to the original program 
execution. 

This description may sound like a 
GOSUB call to a subroutine in Basic, or a 
CALL to a subroutine in a machine code 
program. but there is an important differ­
ence. The difference is that the interrupt 
can occur asynchronously to the normal 
program execution (that is, it can occur at 
any time unrelated to the progress of nor­
mal program execution). 

This capability is extremely useful when 
the computer has to serve some external de­
vice which can't wait for an action by the 
computer during normal program execu­
tion. Such devices range from a digital-to-

analogue converter (which must sample 
data at strictly regular intervals), to a soft­
ware clock counter which needs to be incre­
mented by an external hardware clock 
pulse. By using a hardware interrupt these 
devices can be served almost immediately. 
in the time it takes the CPU to complete the 
current instruction. 

The interrupt is called a hardware inter­
rupt because there is a special pin on the 
CPU chip itself, which, when taken to 
ground potential (low or zero), initiates the 
interrupt sequence. This action is also per­
formed by some external hardware device. 

The VZ200 uses a Z80 CPU chip, which 
has three different responses to this inter­
rupt signal depending on the interrupt mode 
set in the internal interrupt register (IR). 
Note that we are talking about the INT 
case, not the f'ilm). For the VZ200 the in­
terrupt register is set to interrupt mode 1 
(by an !Ml instruction) during the initializa­
tion sequence. 

The response to an interrupt in Interrupt 

1oi 3

Steve Olney 

Mode 1 is to complete the current instruc­
tion, save the program counter register 
(PCR) contents on the stack (allowing re­
sumption of execution at that point upon 
returning from the interrupt) and then jump 
to location 0038 HEX. This could be viewed 
as a hardware version of the software 
RST 38 instruction. 

The VZ200 video interrupt 
Those of you who have access to a circuit 

diagram of the VZ200 will see that the inter­
rupt pin (pin 16 Im) of the Z80 CPU is 
connected to pin 37 (F'S) of the 6847 video 
controller chip. Reference to the 6847 data 
sheets shows that pin 37 of the 6847 chip is 
the video field sync output pin. This pin is 
pulled low by the 6847 chip during the verti­
cal retrace period of the video output signal. 
That is, the field sync output pin goes low 
every 1/50 of a second (video frame rate of 
50 per second) causing the Z80 CPU to be 
interrupted and diverted to location 0038 
HEX every 20 ms. 

Scrutiny of the machine code (in ROM) 
at location 0038 HEX reveals a JUMP in­
struction to location 2EB8 HEX. This jump 
is referred to as interrupt vector. 

The machine code at 2EB8 HEX contains 
several CALLs to various locations before 
returning to the original program execution. 
I haven't looked at these in detail, but most 
likely they are concerned with cursor con­
trol and perhaps screen scrolling during 
listing. 

In any case, the code in which we are in­
terested is near the start of the code at 2EB8 
HEX. The first CALL after saving affected 
registers is to location 787D HEX. rhere 
are two interesting points to note here. The 
first is that location 787D HEX is in RAM, 
and secondly, this is the memory loc3tion 
referred to in the YZ200 Technical Manual 
(under System pointers) as the "interrupt 
exit". 

By PEEKing location 787D HEX ( eg ► 
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MNEMONIC 

LISTING l 

HEX CODE 
F5 PUSH AF Save 'AF' r•91•t•r b•c•u•• w• alt•r 1t 
3E 2A LD A,?AH I Load 'A' r•gi•t•r with cod• tor '*' 
32 lF 70 
Fl 

LD (7.01FH>,A I Put it in th• top right-hand corn•r ot scr••n 

C9 

LISTING 2 

POP AF Rester• 'AF' r•gist•r 
RET Return 

START AT 8000 HEX 100 Se -32768 : F � S + 7 
200 FOR I •  S TO F 
300 READ D 

POKE THE 8-BYTE MACHINE CODE PROGRAM 
INTO MEMORY STARTING AT 8000 HEX 

POKE I,D 
NEXT I 

400 
see 
600 
700 
800 
900 

POKE 30846,00 ENTER THE START ADDRESS OF THE MACHINE 
POKE 30847,128 CODE PROGRAM INTO INTERRUPT JUMP 
POKE 30845,195 EXIT AT 787D HEX. 
DATA 245,62,42,5.0,31,112,241,201!' -DECIMAL EQUIVALENT OF HEX 

LIST!NG 3 
HEX CODE MNEMONIC 
FS PUSH AF save r•gisters 
cs PUSH BC we destroy 
ES PUSH HL 
3A 3B 78 LD A, l783BH> load latch contents 
06 08 LD B,8 bit counter 
21 18 70 LD HL,7018H start of screen display 
17 LOOP RLA rotate into carry and test 
30 07 JR NC,ZERO 
36 31 LD (HL), 31H output • 1. 
23 INC HL adjust to next display position 
10 F8 DJNZ LOOP go until all bits are done 
18 05 JR EXIT exit if done 
36 30 ZERO LD <HLJ,30H output '0' 
23 INC HL adjust to next screen position 
10 Fl DJNZ LOOP go until al 1 bits are done 
El EXIT POP HL exit 
Cl POP BC 
Fl POP AF 
C9 RETURN 

LISTING 4 

S= -32768 : F = S + 29 : 'START AT 8000 HEX 100 

200 FOR I =  S TO F POKE THE 8-BYTE MACHINE CODE PROGRAM 
300 READ D 
400 POKE I,D 
500 NEXT I 

INTO MEMORY STARTING AT 8000 HEX 

600 POKE 30846,00 ENTER THE START ADDRESS OF THE MACHINE 
700 POKE 30847, 128 CODE PROGRA.M INTO INTERRUPT JUMP 
800 POKE 30845,195 EXIT AT 787D HEX. 
900 DATA 245,197,229,58,59,120,6,8 
1000 DATA 33,24,112,23,48,7,54,49 
1100 DATA 35,16,248,24,5,54,48,35 
1200 DATA 16,241,225,193,241,201 

100 - ETI May 1985 
2. S 3

PRINT PEEK[30845]) you should find it 
contains 201 DECIMAL (OC9 HEX) which 
is the 280 RETurn instruction. 

Using the video Interrupt 
Let's--just back up to summarize what 

we've discussed so far. Every 20 ms the 280 
CPU is interrupted by the 6847 video con­
troller chip. The interrupt mode (mode 1) 
causes the 280 to jump to location 0038 
HEX. From here execution jumps to 2EB8 
HEX where a CALL to 787D HEX is en­
countered. Location 787D HEX (in RAM) 
contains a RET instruction and so execution 
returns immediately and continues until 
2EDA HEX where a return from interrupt 
instruction (RETI) is found. Execution is 
now RETurned to the original program 
flow. 

Now, because location 787D HEX is in 
RAM, we can change the RET instruction 
at that location to a JUMP to some other 
selected location. At this location we can 
insert our own interrupt servicing code. 

Here is a very simple example to illus­
trate this procedure. Starting at location 
3450 HEX in the Basic ROM is a subroutine 
which generates the 'beep' whenever you 
press a key. We can alter location 787D, 
787E and 787F HEX to contain a JUMP to 
3450 HEX to execute this 'beep' routine 
every time a video interrupt occurs ( every 
20 ms). 

To do this we POKE the following 
machine code into memory starting at loca­
tion 787D HEX: 

Hex Code 

C3 50 34 
Mnemonic 

JP 3450H 

Note: Remember location 787D HEX is 
CALLed every 20 ms. so you must not alter 
the RET at this location until you have ent­
ered a valid jump address in the following 
two bytes. Otherwise the 280 will jump to 
some indeterminate address depending on 
what random data was contained in 787E 
and 787F HEX. 

The following strict order should be used: 
POKE 30846,80 (POKE 50 HEX into 

location 787E HEX) 
POKE 30847 ,52 (POKE 34 HEX into 

location 787F HEX) 
POKE 30845,195 (POKE C3 HEX into 

location 787D HEX) 
Type in the above commands via the im­

mediate mode (without line numbers). The 
text within the brackets should not be typed 
in as it is for information only. 

Once you have done this you should hear 
an almost continuous beep from the internal 
speaker. Notice that there is nothing which 
interferes with this beeping. Well, almost 
nothing, as will be explained a little later. 
However, you can enter a Basic program as 
normal ( except for the distraction of the 
beeping) and even RUN or LIST it. In fact, 
you can do all the normal operations ( ex-



cept tape operations - see below) without 
affecting the beeping. This is because the in­
terrupt has priority over other software ex­
ecution. So we see it is possible to have a 
Basic program running in the 'foreground' 
with a separate machine language program 
running in the 'background' being executed 
at regular intervals. 

To stop the beep all that is necessary is to 
change the JUMP instruction (0C3 HEX) at 
location 787D HEX back to a RET (0C9 
HEX) by: 

POKE 30845,201 

Tape operations 
As mentioned earlier, there is another ac­

tion which will disable the 'beep'. During 
tape operations, interrupts are disabled to 
ensure that accurate timing delays in the 
tape function's machine code are not dis­
turbed. So while you are CSAVEing, 
CRUNning or CLOADing data to or from 
tape the beeping will stop. However, once 
the operation is over the interrupts are 
enabled once again and the beeps return. 

To enable the 'beep' again, enter -
POKE 30845,195 

Note: Before typing the above, make sure 
that locations 787E and 787F HEX contain 
the correct jump address (3450 HEX)! 

Non erasable video display 
Next we'll look at an example which 

shows how the video interrupt can be used 
to put 'non-erasable' information on the 
video screen. 

Normally, any information displayed on 
the screen can be overwritten, cleared or 
scrolled off the screen, either during pro­
gram execution or in the immediate execu­
tion mode. By using the video interrupt you 
can display information which cannot be 
overwritten. 

The machine language source code is 
shown in Listing 1. 

Use the Basic program shown in Listing 2 
to enter and then to enable the machine 
code program shown in Listing 1. 

After you have entered Listing 2, 
CSA VE it before RUNning it. You should 
see an '*' in the top right-hand corner of the 
screen. Try to erase this by any means you 
like and you will find the best you can do is 
to erase it momentarily (in fact a maximum 
of approximately 20 ms, the time taken be­
tween successive interrupts). The only way 
to erase the '*' is to disable the interrupt 
itself, or to disable the machine code 
program by: 

POKE 30845,201 
which POKEs a RET instruction (0C9 
HEX) back into location 787D HEX. 

Real-time system pointer 
display 

When programming in Basic a useful fea­
ture would be to see a constantly updated 
display of various system pointers (eg start 

of program, end of program, start of free 
space etc) to aid in keeping track of the pro­
gress of these parameters. 

To illustrate this principle simply, we will 
display the contents of the output latch. A 
copy of the latch contents is maintained at 
location 783B HEX (307779 decimal). The 
latch controls the following: 

BIT FUNCTION 0 

0 speaker O/P # 1 see note below 

unused 

2 cassette O/P toggles according to data 

O/P 

3 mode control Mode 0 Mode 1 

4 background colour green buff 

5 speaker O/P #2 see note below 

6 unused 

7 unused 

Note: During a key press 'beep' or execu­
tion of the SOUND command, the software 
toggles bit 0 and bit 5. When it does this, it 
first looks at the state of each bit and then 
inverts that state. Normally each bit (0 and 
5) are the complement of each other, and
the inversion of both at the same time gives
a 'push-pull' like drive signal to the speaker.
However, if both bits were the same, there
would be no differential change when they
are inverted, and so no output. You can
therefore disable the 'beep' and the
SOUND command by looking at both bits
and then POKEing a value into location
783B HEX (30779 decimal) which makes
them equal. That is, if the contents of 783B
HEX are even, then POKE back into 783B
HEX a value equal to (contents + 1). Con­
versely, if the contents are odd, POKE back
a value of (contents - 1).

Getting back to the latch display - to in­
dicate the state of each bit, we will display a 
'0' or '1' for each bit in the top right-hand 
corner of the screen. 

The machine language source code is 
shown in Listing 3. 

The Basic program in Listing 4 will enter 
and enable the machine code program of 
Listing 3. Note that Listing 4 is similar to 
Listing 2, so if you have already entered 
Listing 2 you can modify it to Listing 4. 
Once again, enter the Basic program (List­
ing 4), and CSA VE it before RUNning it. 
You should see the contents of the output 
latch displayed in binary in the top right­
hand corner of the screen, reading from left 
to right, starting with bit 7 across to bit 0. 
Change the background colour (COLOR,0 
and COLOR,1) and note the change in bit 4 
in the display. 

Cursor position pointer 
Edit line number 900 to: 
900 DATA 245,197,229,58,166,120,6 

ReRUN the program. 

This will display the horizontal cursor 
position pointer (0-31) from location 78A6 
HEX (30886 decimal). Use the left/right 
cursor position arrows to move the cursor 
and observe the display. 

Basic program pointers 
Now edit line number 900 to: 
900 DATA 245,197,229,58,249,120,6 

ReRUN the program again. 
This will display the LSB (Least Signifi­

cant Byte) of the 'end of Basic program' 
pointer. Try adding extra lines to the Basic 
program and note the change in the display. 
For example, add the line: 

1500 REM TEST 
Note down the binary value displayed and 
then edit line 1500 to: 

1500 TEST 
Compare the new display value with the 
previous value. 

This exercise reveals that although the 
short form remark symbol (') occupies two 
screen spaces less than the long form REM 
command, it needs two more program me­
mory spaces to store it than the long form! 

What next? 
These given examples are very simple 

ones designed to illustrate the basic princi­
ple of using the video interrupt and do not 
show the full potential of the technique. I 
have written two programs which utilize this 
technique in a more complex fashion. The 
first of these is a real-time clock which is 
controlled by the internal clock of the 
VZ200. This gives a digital readout display 
in the upper right-hand corner of the 
screen. The real-time clock is implemented 
entirely in software (no need for extra hard­
ware or modifications). 

The second program demonstrates a 
split-screen graphics mode with one part of 
the screen having text and lo-res graphics, 
with the remainder in hi-res graphics. 

Other applications 
These are but a few of the many possible 

uses of the video interrupt. Other applica­
tions include: 
• arcade games - synchronizing move­
ment with the video raster rate to give
smooth action. Mixed hi-res graphics and
text for scoring, simulating instrumentation
etc;
• stopwatch - event timer or lap-scorer;
• frequency counter - using the internal
VZ200 clock to give the timing gate period;
and

• real-time control- using the VZ200 as
a component in a control system, eg burglar 
alarm. 

The list could go on, as anything which 
requires a reasonably accurate time-l(eeping 
function or synchronization with the video 
display, is a possible candidate. W}1ich all 
goes to show that it's not always rude to 
interrupt! • 
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VZ-200 

instant colour 
This short machine code 
routine will turn the screen 
the colour you have put in 
the data - instantly!! 

To call the machine code 
routine type X=USR (0) 

where needed in your 
program. 

To get different colours 
you change the underlined 
number in the data. 

The numbers for the dif­
ferent colours are: 
O=GREEN 170=BLUE 
85=YELLOW · 255=RED 

A Willows 

00010 FORI=-28687 TO -28674
00020 READA:POKEI,A 

-00030 NEXT

00040 DATA33,0,112,17,1,112,1
,�s.7,S4,e,237,176,201 

. -

.000�0 P0KE30862,241:P0KE30863,143 
� 'ltpta). ""'i·., ,6C.:� _____________________. 
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BACKGROUND 

vz 
One of the limitations of the, 
VZ-200 is that it has only 
two background colours in 
each mode: green and 
orange in mode 0, buff and 
green in mode 1 . This short 
machine code program fills 
the screen with any desired 
character in either mode 0 
or 1, making any of the 
eight foreground colours 
available as a background. 

To use the program just 

Basic listing: 

type in the listing, either at 
the start of another program 
or on its own, and CSAVE it 
RUN the program and, to fill · 
the screen, POKE the code 
for the desired character into 
location 28672 (start of 
screen address) and enter 
PRINT USR(O). In mode 1 
and colour 0, 0 gives a 
green background, 85 gives 
yellow, 1 70 blue and 255 
gives a red background. In 
mode 1, colour 1, buff= 0, 
cyan = 85, 1 70 = orange
and 255 = magenta. 

I Williams 

10 TM=PEEK(30897)+256*PEEK(30898)-20 

20 POKE 30897,TM-INT(TM/256)*256:POKE 
30898,INT(TM/256) 

30 TM=TM-1 :A=TM-65536 
·AO FOR 1=0 TO 15

50 READ D:POKE l+A.D
60 NEXT I . \ 

.,,, ' 
70 POKE 30862,TM-INT(TM/256)*256:POKE 

30863,INT(TM/256) 

80 DATA 58,0, 112,71,33,0, 112, 17,0, 120, 112,35, 
223,32,251,201 

--------------------�--1-

A PC m"'j rs- t(r) , Hr>.C
a, 
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;L 10 REM II WJ..QE . ',, -� - · ... ·,
_/.· 20 · A$=·I Nt<Er-$: A$= I NKEY$ ··, .. 

30 IFA$=''L''THENGOSUB60" INSERT 
40 IF. A$-='' : '' THENGOSUB80" lllil.£.RSE.'' 

:SOUND 20, 1 
50 GOT02'3 ''LD!.lE_ 
G0REM'' 1NSEJ".<T.

70 PRINT" INSERT•· :SOUN03"3, 2 :RETURN 
80 REM•· I NUERSE 

' 90 PR I'NT'' INUERSE'' =RETURN 

Sample listing 

A1'c , 130-3. 

Reversed REM 
Labelling subroutines with 
REM statements that 
describe the functions of the 
subroutines is obviously 
he�ful to the programmer 
who has trouble remember­
ing what parts do what 
when designing a long 
program. 

One way to make the sub­
routines stand out in the 
LISTing is to use inverse 
REM statements. But the VZ 
computer will not straight-
forwardly accept REM 
statements in inverse print 

- such REM lines are not
entered into the LISTing
when return key is pressed
and the SYNTAX ERROR?
MESSAGE displays.

This can be simply over­
come by preceding an 
inverse REM statement with 
quotes. 
120 REM"AN EXAMPLE 
end quotes are not needed; 
the underlined characters are 
in inverse form - do not 
inverse the word REM! 

Having suitably named our 
subroutines, wouldn't it be 
great if we could call those 
subroutines by name instead 
of GOSUB a line number? 

The VZ does not i mple­
ment procedural calls, but 
we cansimulate this desir­
able feature by placing the 
name we have given the 
subroutine immediately after 
the GOSUB number: 
30 GOSUB120"AN 

EXAMPLE" 
-

and because the name is in 
inverse form here also, it 
stands out clearly in the 
LISTing that this is a cafl on 
that particular subroutine. In 
the case of a GOSU B you 
must use end quotes also if 
any further statements 
follow the GOSUB on the 
same program line. 

GOTO can be treated in 
the same way- simply give 
a REM name to the block of 
code you GOTO. 

R Quinn 





A list of Benchmarks used when evaluating micros Is given below. 
An explanation can be found In the February '�4 lsaue.

100 REM Benchmart ·1 
110 PRINT •�,, 
120 FOR K =-1 TO 1000 
130 NEXT K 
140 PRINT •-e"

150 ENO 

100 REM Benchmart 2 
110 PRINT •�· 
120 K=0 
130 K=K+1 
140 IF K<1000 THEN 130 
150 PRINT ''E" 
160 ENO 

100 REM Benchmark 3 
110 PRINT •�" 
120 K=0 
130 K=K+1 
140 A=K,IC*K+K-K 
150 IF K ::1000 THEN 130 
160 PRINT •-e"

170 END 

100 REM Benchmark 4 
110 PRINT •�• 
120 K=0 
130 K=K+1 
140 A=Kl.2-3+4-5 
150 K<1000 THEN 130 
160 PRINT .'E" 
1Jl> END 

100 REM Benchmark 5 
110 PRINT•�,, 
120 K=0 
130 K=K+1 
140 A=K/2*3+4-5 
150 GOSUB 190 
160 IF K<1000 THEN 130 
170 PRINT ''E"
180 END 
190 RETURN 

100 REM Benchmark 6 
110 PRINT •�" 
120 K=0 

130 DIM M(5) 
140 K=K+1 
150 A=K/2*3+4-5 
160 GOSUB220 
170 FORl=1 TO 5 
180 NEXTL 
190 IF K<1000 THEN 140 
200 PRINT ''E" 
210 END 
220 RETURN 

100 REM Benchmark 7 
110 PRINT •�" 
120 K=0 
130 DIM M(S) 
140 K=K+1 
150 A=K/2*3+4-5 
160 GOSUB 230 
170 FOR L = 1 TO 5 
180 M(L)=A
190 NEXTL 
200 If K<1000 THEN 140 
210 PRINT ''E" 

220 END 
230 RETURN 

100 REM Benchmark 8 
110 PRINT "S" 
120 K=0 
130K=K+1 
140 A=KA2 
150 B=LOG(K)
160 C = SIN(K) 
170 IF K<1000 THEN 130 
180 PRINT "E" 
190 END 
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VZ DELETIONS 
The VZ-200 computer is 
a much more powerful 
machine than appears. Many 
of its facilities slumber 
because someone has made 
a marketing decision to 
restrict Basic access to cer­
tain facilities. Here-is how · 
one of them can be 
awakened. 

DELETE is a Basic editing 
command that allows you to 
erase a block of Basic lines 
from a program in one go, 
instead of having to 
eliminate them one by 
one by entering each line 
number and pressing the 
return key.

Suppose, for example, you 
want to delete lines 250 to 
530 from a program. Add 
this line to your program: 
0 D250-530 

Now enter the following 
commands and press the 
return key: 
POKE31469, 182:RUN 

If you now list the 
program you will find the 
absence of all those lines 

you desire to be rid of. 
The content of line O will be 
invisible. Having accom­
plished your goal you can 
delete line O in the conven­
tional way - enter O and 
press return. 

0 0-x where x is an end 
line number will, when the 
above POKE is made and the 
program RUN, eliminate all 
lines from the first line 
in the program (which of 
course will be line 0:) to 
line x. 

On another matter, try this 
line: 
10 FORR=5T0485STEP32: 

PRINT@R,""; :INPUTA: 
PRINT@R+16, "A=";A:

NEXT 
What it shows is that 

PRINT@ and INPUT state­
ments will not work together 
on odd numbered lines 
(counting down the screen 
0, 1,2, ... , 16). A numerical 
INPUT will always return 0; 
-a string INPUT will return
the null string. So take care
when programming with
these two statements.

R Quinn
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VZ EDITOR/ 

ASSEMBLER 

TIPS 

· (6800H}. It is important to 
load A into (783BH) if you
want to use the sound
driver routine in ROM,
because the SOR does a
Read (783BH) to see what
mode you are in, and loads
that into (6800H).· 

To Call the sound driver
To enter hi-res mode (mode 
( 1 ) ) in assembler set bit 3 of 
address 6800 H(26624) to 
1 . For example: 

__ routine 

LD A,(6800H) ; Load A with 
content of 6800H 

OR 8 ; Set Bit 3 of A to 1 
LD (6800H),A; Load new 

information back 
LD (7838H),A; into 6800H 

and 783BH 
If you want to change the 

background colour to buff 
(normally ifs green), instead 
of [OR 8], as above, change 
that to OR 24 (setting bit 4 
to 1 ). 

(783BH) is the copy of 

A . 'P. c . 6 ( n) 

f· 13-�. 

LD H L, Frequency 
LD BC, Duration 
Call 345CH 

Before returning back to 
the. Editor/ Assembler use 
the program below to clear 
bit 3 of (783BH). If you 
don't, the screen will change 
to mode (1} (hi-res) when 
you use (Tape Save] in the 
Editor/ Assembler. 
LD A,(783BH) 
AND 247 

LD (783BH),A 
TLam 
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LOW COST PROGRAM 

GIVES VZ200/300 FULL 

LEVEL II BASIC 
Ever wished that your little VZ200 or VZ300 would run full 
Microsoft Level II BASIC instead of just a stripped-down 
version? You needn't wish any longer thanks to an 
enterprising local programmer. { 

REMEMBER STEVE OLNEY? If you're
a VZ200 or VZ300 owner and BASIC
programmer, you should. We've published
at least three of his artides so far, mainly
on resurrecting dormant functions and
statement keywords in VZ BASIC. One
was in the March '84 issue, another in
October '84 and the last in May '85. 

Steve's a very knowledgeable guy when
it comes to the VZ200/300, in terms of
both software and hardware. He's spent
quite a lot of time burrowing into its little
secrets, and probably knows as much
about it as anyone in Australia. 

I know that sounds a bit like paeaning
in his pocket, but I've just been trying out
the latest fruit of his labours. And this
time it's not just an article showing you
how to restore a few more missing func­
tions to VZ BASIC. It's a machine lan­
guage utility program that restores pretty
well the whole blinking lot for you - in­
stant Level II BASIC! Hence my little
paean of praise. 

Steve calls his new utility Extended
BASIC Version 2.2, or 'EXBSV2.2' for
short. It is available on either cassette
tape or disk, to suit both basic and ex­
panded VZ systems. It is also compatible
with both the VZ200 and VZ300, and with
the current Disk BASIC (Vl.2 DOS). 

You load EXBSV2.2 into your VZ be­
fore you load in anything else. It is only
about 1600 bytes long (about 1.5K) and is
fully self-locating, finding the top of avail­
able RAM and installing itself there. At
the same time it lowers the BASIC 'top of
RAM' pointt r to prevent any other pro­
grams from being loaded over it. 

As part of the installation it patches it­
self into ROM BASIC, in much the same
way that Disk BASIC does, to become
94 - ETI November 1985 

transparent to the user. All that you 're
aware of is that the RAM is now about 
1.5K smaller than before - plus, of
course, the fact that your trusty VZ now
responds to no less than 25 new BASIC
commands! 

Of these 25 new commands, 23 are basi­
cally resurrected Level II commands that
have been sleeping there all the time fo
the VZ's ROM, quietly waiting for
EXBSV2.2 to sound the trumpet. They're
listed in the table. The other two are ex­
tras - a bonus that Steve Olney has
thrown in for good measure. And very
handy thay are too: MERGE, to allow
you to combine programs and routines,
and RENUM to let you rationalise and
tidy up a program whose line numbers
have become a mess after a lot of editing
and patching (or after using MERGE). 

All of the 25 new commands are fully
functional, and when used in a program
can be LISTed - at least on any machine
with EXBSV2.2 loaded. All but two of
them will even RUN on a VZ which does­
n't have EXBSV2.2 loaded! The two ex­
ceptions are ON and ERROR, which arise
because of a conflict in token codes (nor­
mal VZs use the normal ERROR token
for the added command SOUND). 

Even here Steve Olney has provided an
answer, for those who really do want the
Level II programs they generate to be
capable of running on plain-vanilla VZs
(how helpful can the guy get?). He's done
this by providing the listing of a short
BASIC routine which you can MERGE
into the top of your programs after they're 
finished and debugged. You then use it to
convert your finished programs 

When it has finished, you DELETE the
routine itself (notice that?) and CSAVE

0� 2.

Jim Rowe 

the converted program. It won't LIST
properly any more, but it will now RUN
on a VZ without EXBSV2.2 installed. 
There's just one tiny catch: you can't use
the construct 'IF <expression> THEN
ERROR <n>' in any program that you 
want to convert in this fashion. You can
only use ERROR in the 'ON ERROR
GOTO' construct. Not a serious limita­
tion, but worth remembering. 

But back to EXBSV2.2 itself. Normally
you'd expect to load this into your VZ 
every time you tum it on, which is easy
enough and only takes a couple of seconds
with the disk system. And with the utility
installed, all of the new commands are at 
your disposal. 

It's great to be able to use direct com­
mands like DELETE, AUTO, TRON and
TROFF, RENUM and MERGE. How did
we ever get along without DELETE? It's
so damn useful - not to say virtually es­
sential when you want to scrub a wholerange of program lines. 

Then into the actual programming. It's
really good to be able to use double-preci•
sion constants and variables again. Plus to
be able to define variables as integer, sin­
gle, double or string type using DEFINT, 
DEFSNG, DEFDBL and DEFSTR. It's
also much neater to be able to use ON­
GOTO and ON-GOSUB, instead of a
flock of IF-THENs. Not to mention being
able to use ERROR, ERR and ERL. It's
nice to be able to use RESUME and
RANDOM, too. 

Of course there's also FIX, FRE, and
MEM - plus familiar old mates like
CINT, CSNG and CDBL, POS and
STRING$ (handy in sening out screens, 
that one - I missed it). And of course the
very versatile V ARPTR. Wheee! Makes 



you feel a bit like Uncle Scrooge let loose in the Mint (well almost). All of the new commands and functions seem to work perfectly. I certainly couldn't find any bugs, anyway - if there are any, they're pretty well hidden. From a functional point of view, my VZ now behaves like any other Level II machine. So thanks to EXBSV2.2, Steve Olney's little genie, you can now trundle out all those old TRS80/System80 programs and get them running on your trusty VZ. The graphics will need a few mods, of course, but the programs themselves will be fine. And the cost of this magic ute? A mere $15 for the tape version, or $22 for the disk version. Both prices include packing and postage, and EXBSV2.2 comes com­plete with a set of driving instructions. You couldn't get much better value for money -·obviously Steve Olney is not out to rip anyone off. I've only got one complaint. Couldn't he have given it a name that's easier to pro­nounce and type, like 'Jeannie'? Try typ­ing EXBSV2.2 all the way through a re­view, and you'll know what I mean! Still, whatever he cares to call it, it's a utility that almost every VZ programmer 

TABLE 1. WHAT EXTENDED BASIC PROVIDES 

System Commands: 
AUTO 
DELETE 

TRON 

TROFF 

MERGE 

RENUM 

BASIC Statements: 
DEFINT 

DEFSNG 

DEFDBL 

DEFSTR 

ERR 

ERL 

ERROR 

ON-GOTO 

ON-GOSUB 

RANDOM 

RESUME 

BASIC Functions: 
CINT 
CSNG 
COBL 
FIX 

FAE 

MEM 

POS 
STRING$ 
VARPTR 

automatic line numbering for program entry 
delete a line or group of lines 
enable trace function (for debugging) 
disable trace function 
merge tape program with program in memory 
renumber program lines 

define variable as an integer 
define variable as single precision 
define variable as double prec,sion 
define variable.as string type 
error code 
line in which error was deleted 
used to simulate an error condition 
bran.ch to one of several line numbers depending upon the value of an 
expression 
branch to one of several subroutines depending upon the value of an 
expression 
reseed random number generator 
continue program execution after error handling 

convert variable to an integer 
convert variable to single precision 
convert variable to double precision 
return truncated integer part of a number 
returns the amount of free memory remaining 
returns the amount of free memory remaining 
returns the current screen cursor position 
returns a string of specified length 
locates a variable in memory 

. 

,., is going to want. And at this stage you can I 2754 .. I only hope that his local post office only get it direct from Steve Olney at 200 is prepared for the onslaught. Terrace Road, North Richmond, NSW · e 
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Arg� 

" �1 

\\ &..� 
,, -_3 

�· _'!\4 

" �1

VZ USER 

GRAPHICS 
1000 A=44800:B=65536 
1010 READ C:IF C=1THEN 

1070ELSEPOKEA-B,C 
:A=A+1:GOT0101 O 

1020 DATA245,197,213, 
229,33,0,0, 17,0,0 

1030 DATA14,8,26,119, 
. 35, 19,26, 119,6,31 
1040 DATA35,5, 120,254, 

0, 194,20, 175, 19, 13 
1050 DATA 121,254,0, . 

194, 12,175,241, 193 .
1060 DATA209,225, 

201,-1 
1070 POKE30862,0:POKE 

. 30863, 175:RETURN 
This. routine will provide

any VZ programmers with 
the abili!Y of creating their 
�wn definable high resolu-
t1on characters in 8x8 pixels. 

For example 
00000011 
00001100 
00110011 
11000000 
00110000 
00001100 
00000011 
00000000 

11000000 
00110000 
00001100 
00000011 
1100.1100 
00110000 
11000000 
00000000 

i 
I 

Refer to the technical ; 
n:ianual for more details on 1 

high resolution graphics. 
To activate this ro_utine, you 

simply poke the starting 
addr�ss of the code for your 
user definable graphic into the 
memory location 44808/9 
and the screen position of 

.. your user definable graphic 
into the memory location 
44805/6. 
Sample Program 

5 GOSUB 1000 
10 FOR T=45000 TO 

45015 
20 READ S:POKE 

T-65536,S 
30 NEXTT 
40 POKE 44808-65536,. 

200: POKE 44809-
65536, 175 

50 POKE 44805-65536, 
O:POKE 44806-
65536, 112 

60 MODE(1 ):X=USR(O) 
70 GOTO 70 

1080 DATA 3,192, 12,48, 
51, 12, 192.3,48 

1090 DATA 204,f2,48,3, 
1-92,0,0 
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MACHINE 

LANGUAGE 

CALLS 
This simple VZ200/300 
routine can save program­
mers from using lots of 
POKE commands in a Basic 
program when caning a 
lot of machine code sub­
routines. 
Conventional method: 
To call the address 1.-3392 
& 13404 
10 POKE 30862,S0;POK'.E 

30863,52 
20 -x=USR(0) _ 
30 POKE 30862,92: POKE 

30863;52 

40 X=USR(O) 
New method: 
10 X=USR(13392): 

X=USR( 1 3404) 
Main program: 
0 POKE 52992-65536,58: 

POKE 52993-65536,33 
J POKE 52994-65536, 

121 :POKE 52995-
65536,50 

2 POKE 52996-65536, 13: 
POKE 52997-65536,207 

3 POKE 52998-65536,58: 
POKE 52999-65536,34 

4 POKE 53000-65536, 121 
:POKE 5300'f-6553'6,50 

'5 'POKE 53002·6·5536, 14: 
_ POKE ·5300·3.55535,207 · 

6 POKE 53004-65536, 195 
: POKE 30862,0 

7 POKE 30863,.2'07 
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VZ-200 CASSETTE INLAYS 
1'111::, prugwrn I:. 11)1 dil you VZ.-100/':WO u::,e1�, wl1u hdvc pile:. of 
<'d�,:,ellt..: ld�k:; cind Wi.11\l to index thdr cu11ti.:11b :-.u it's e,t�y l\} find 
wl1dl yuu wc.1nl This µrogrd111 uses the PP 40. c,1 p1mle1/µiuller 
dbl11bt1ted by Dtlk .:'irnilh. ,md 111c1ke:, extensive u::,c ol the �rciphic::. 
(1>llllHtlllu :.uppullt!d by th1:. prnitcr Tlie p1og1dm cunl<1111s cu111-
1n(:11l�, lot lhu:,e use1:, unldntlli<.11 with the re�piirt:d 1.011111i..111d:,. cind 
h,1 lhd::,1,;• whu i.llc lht11k111g ul 1.:u11vt:1t1ng lht..: pwg1,1m 

5 GOSLJB 1000 'TITLE 

10 'CASSETTE TAPE INSERTS 

20 'BY IAN DUTFJELO 

25 'FOR THE U�--200 

30 ' l 6/3/85

40.'FOR USE WITH PP40 

50 'PRINTER 

60 'USE IN 40 COLUMN MOOE 

70 ''SET PRINTER TO TEXT MODE 

la11 UUl/1dci. 
l:1om,•1. N�:iW 

JS ' CAN BE CONUERTE.D TO On IU� 

Pf<INTERS. 

8(:) LPR1NT CHI�$( 17) 

90 'CR AND LINEFEED 

H10 LPRINl Cll�$(1 3.1 

lH:l LPRHIT Cllf<$l.l0) 

l W 'SET COL OW< TO BLALI<

1 J0 ' FI RS T GO IN TO GRAP! l l C rJUL)E 

140 LPRJNT CIU:<$C 18J 

150 l.PRJNl 11 C0" 

l b Ca ' RE 'l'l.J t� l'-l T U T f:: X I'

I J Cd L. PR l N T CH I� $ ( 1 .J J



VZ200 

180 LPRINT II *** CASSETTE INLAYS 
190 LP,RINT II II 

200 ' INTO GRAPHIC MODE lO 
210 ' PRINT NUMBERS AND LINES 
220 
230 

LPRlNT CHR$(18) 
LPRINT II s 1- 1 1 .

240 ' SET S12E 
245 '  PRINT- NUMBERS 
255, LRRINT. "Pl. 11 

260.- 'D_RAW LINE 
2 ?0 . L.f�R:l NT II J 4 4 6 , 0 11 

280 ' GO BACK TO PRINT NUMBER 
290·LPRINT "R-200,0 11

3�0 '· PRINT OTHER NUMBER· 
310 LPRINT 11 P2. 11 

315 LPRI�T 11 R-:292,-30 11

3 2 0 , L PR I NT II P 3 • 11 

3 2 1 L PR INT II J 4 4 6 , 0 ri 

322 LPRINT"R-200,0 11

323 LPR INT II P4. 11 
324 LPRINT''R-292, ... 30 11

325 �PRINT 11 PS .. II 

326 LPRINT'1 J446,0 11

32? LPR.INT"R-200,0 11

328- LPRINT"P6."
32-9 LPRINT"R-292, -30 11

330_ LPR I NT II P?. 1 1 

3 4 0, l: PR INT II J 4 4 6 , 0 " .

350- LPRINT 11 R-200,0 11

360 LPRINT 11 P8. 11 

370, LPR1 NT" R�292, -'30"
. 38ft LPRJNT 1'P9. 11 

390 �PR! NT II J446, 0 11

400: L_PRINT" R-200, 0 11

410. �_PR,INT 11 P10. II 

420 LPRJNT 11 R-315, -30''

430 �PRINT''P11. 11 

440 LPR INT i. l j.445, 0 11

. 450 LPRINT"R.,...200, 0 11

460 LPRINT'P12. 11 

470 LP�:! NT '!R-315, ""'.'30 1

' 

Ye mo.ir- t6 p 10 4 

A or .3. 

***'' 
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480 LPRINT 11 P13. 11 

490 LPRINT 11 J446,0 11 

500 LPRINT"R-200,0 11

510 LPRINT"P14. 11 

520 LPRINT"R-315,-30 11

920 SOUND 31,1-
930 PRINT 11CINUERSE) FINISHED":FOR T=l TO 
1500:NEXT:RUN 
1000 'TITLE PAGE 
1010 CLS 
1030 COLOR 8,0 
1035 POKE 30744, 1 
1040 PR.INH�0, 1 1 CTRL+Q, CTRL+Ti30, CTRL+W";
1045 PRINT�448,"CTRL+E,CTRL+Yi30,CTRL+R 11

1060 FOR Y=32 TO 4f6 STEP 32 
1070 PRINTiY,"CTRL+U" 
1080 NEXT Y 
1090 FOR Y=63 TO 447 STEP 32 
2000 PRINT�Y, 11 CTRL+I 11

2010 NEXT Y 
2040 PRINT�109,"U2-200" 
2050 PRINTf!!195,"itt CASSETTE - INLAYS** 

2060 PRINT�298, 1

1 8Y IAN OUTFIELD 11

2070 PR 1 NT�388, 11 PRESS ANY KEY TO CONT I NU
E'' 

2080 IF I NKEY$= 11 ,, THEN GO TO 3000
2090 IF INKEY$= 1111 THEN GOTO 3000 
2095 SOUND 31,1 :GOTO 4000 
3000 SOUND 28,1 
3010 PRINT�388, "CINUERSE)PRESS ANY KEYT 
0 CONTINUE" 
3020 SOUND 10,1 
3030 GOTO 2070 
4000 CLS 
4005 POKE 30744,0 
4010 INPUT"(INUERSEJSET UP PRINTER AND P 
RESS <RET> 11 ;P$
4020 PR_INT :PRINT :PRINT 1 'PRINTING 1

' 

4030 RETURN 

f' ID 5"



Consider the 

BAS/Cs 
Tear ,yourself away from the darkroom 
and plug-in to Kim Kohen's use of home 
computers_ with p�otography. This combination 
is only as limited as yo�r imagination. 

I 
t seems just about everything we do 
these days is somehow influenced by a 
computer. Evidence of this comes in the 
fact that most of the cameras and lenses 

· we. see on sale now, have either been
designed _by or have as an integral part,
something resembling a microprocessor.
This has· enabied designers to create far
more accurate and 'foolproof' cameras.

My involvement with computers is not so
complex. I had tinkered with home com­
puters for around 18 months before I start­
e d  realising their potential for the
photographer. I decided that because a great 
deal of photography is taken up with time in
the darkroom, then this was the first area that
I should explore. It occurred to me that most
photo timers these days are electronic rather
than mechanical, so I figured that this would
be the first task I would make my computer
perform.

I am not a computer expert and I do not
have mega-buck super powerful computers.
I use probablY. the cheapest computer on the
market, a Dick Smith VZ 300, which at the
time of writing was retailing for $99.00.'When
you consider the cost of the Seiko watch
yqu're probably using as a timer now, the
computer would have to be considered great 
value.

Most home' computers use the computer
language called BASIC. To get the computer
to do exactly what you want, it is necessary
to have a program written in this language.
There are numerous books available on
BASIC and with a little patience it is a fairly
straightforward language to understand.

Computer Timing
OK, back to the timers. For quite a while

I had been processing films at home using
my digital wristwatch as the only form of
timer. This is OK in black and white where
there are only a couple of steps to time. The
problem was that an ever increasing amount
of my work was being done on colour trans­
parencies. With the number of ste'ps and the
precision required for E6 films, processing

. them can be quit� a handful. This is where 
the computer comes in.·

The thing that computers do best is count.
This meant that it was just a matter of get­
ting the computer to time the necessary
processing steps for me by making it count.
If this sou.nds difficult, just have a look at a
BASIC manual to see how easy it really is.
The technique needed is called a 'nested
loop'. In a nested loop, the computer is told
to count to a certain number, but also to wait 
a certain time before going to the next num­
ber. Confused? Don't worry. Have a look at 
Table 1. and ·you should get a better idea of
how it works.

Now for my E6 ·. program .I had a few 

This computer plugs into ·most television sets. 
It is amazing just how valuable it can be to the 
photographer, from timing film processing to 
designing filing sytems. 

This is a typical plug-in type memory expan­
sion unit. It gives the user an extra 16K of Ran­
dom Access Memory. Most of the author's 
photography programs require 3K of RAM to 
run. 

definite requirements. I wanted an audible 
warning as I was approaching a chemistry 
change, and I wanted a 15 sec. allowance 
in which to change chemistry. As well as that 
I wanted a time display so that at any stage 
during processing I could see at a glance 
how much time was remaining. It took quite 
a bit of time but I finally worked out the right 
program-to perform all of these functions. 

It would take too much space to reprint the . 
entire program here. Although it is fairly sim­
ple, it does take up quite a bit of room. In 
the six months I have been using the pro­
gram, I have processed over 100 rolls of film 
with a 100% success rate. (That's better 
than most labs). 

Of course the timer principle has many ap: 
plications. I have just finished a program that- --
times Cibachrome processing and automat­
ically adjusts it's timing according to what 
temperature the user·inputs. 

Outside the Darkroom 
There are obviously many other applica­

tions for home computers in photography_._ 
They don't all have to be in the· darkroom '��.--

54 1 D� .?.
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either. One really simple program I have writ­
ten works out the correct aperture to use 
when using extension tubes for close-ups. 
Another one lets you work out the hyperfo­
cal length of your various lenses. (Table 2). 
This in itself is no big deal, but once you 
know the hyperfocal length of your lens, you 
can then calculate accurate depth of field ta-

. The liquid crystal 'c6mp�ter' .display of the 
Minolta 7000. These displays will beco.me 
even more _popular in the future.· 

,·,�:� AUSTRALIAN PHOTOGRAPHY, May 1986

bles, and even optimum focusing distances 
for greatest depth of field. Naturally, you 
would work this out on your computer too. 

So now I've conviced you that without' a 
computer your life's ambition of great pho­
tography will not be achieved. Before you 
rush out and sperid a small fortune on the 
latest whiz-bang computer, there are a few 
things you should know. The most important 
thing to do before you buy, is to decide exN 

actly what you want the computer to do. This 
will allow you to determine the type of com­
puter, and the amount of me�ory you are 

likely Jo need. Most of the photography pro­
grams I use require only about 3K of RAM 
to run. RAM or 'random access memory', is 
the memory used to store the users pro­
grams. The type of programs you run will de­
pend on the amount of RAM you have 
available. The more complex the program, 
the more RAM it requires. ROM or 'read only 
memory, is the computers inbuilt memory. 
The ROM cannot be programme.d by th.e 
user. The BASIC language is part of the 
ROM. 

If you_. are only going to use the computer 
for simple timing tasks then a computer with 
16K of RAM will. be quite adequate. 
However, if you want to run business-type 
programs fjke word processors or spread­
sh.eets, then a machine with a larger memory 
will be necessary. Something to remember 
here is that many computers RAM. can be 
doubled by the fitting of plug-in memory ex­
pansion packs or boards. Go to a recognised 

· computer shop and ask about any particu­
lar computer and its functions.

This article is, of course, only scratching
the surface. Programs can be written for
storing details of where photos were taken,
at what aperture,· shutter speed, film types
etc. Computer . filing systems . can be
designed for instant info'rmation on the lo­
cation of your precious slides or negatives.
How about a program for keepin-9 track of
how much money you spend.on photogra­
phy each year? You could take Jt one step
further and work out your tax return on the
computer. Who. knows, the computer may
even b�-a legitimate tax deduction ..• 

If anyone is interested in the programs men­
tioned in this article,· or if you have written any

: progra_ms in BASIC relating to phc:Jtography 
. write to Kim Kohen, 47 Allingham Gt, Banks-

town: 2200. NSW. 
· · -- · 
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10 TM=P£EK(3©898)*256+P�EK(30897)-35 
: 21[) POKE3Ql897, TM-INT(TW256) *256: POKE3�898, INT( Ttv'✓256) 
. 3</J Tt'l=TM+ 1 : 1 •Jtx-r A1>0R. 

41[) POKE30846,TM-INT(TM/256)*256:POKE3i[J847,INT(TW256) 
50 TM=TM-65536 : 

1 
Co"IVU.-, 'To S1Gt11E !) .Dt.C..,

60 FORA=</JTO31 
70 READB:POKETM+A,B 
80 NEXT 
90 POKE3©845,2i[J5 

, 
: C,4u. c., IN1fAvPT (£',( 1-r, 

1 (l;q) NEW 
1 l(l) DATA33, 15©,</J, 1 ,70,�,58,251, 1/[)4,254, 121, 192,2�5,92,5E,58,251 
12© _DA�A1©4,25�, 115,3�,249,33,21b!/),(I;, 1 ,6ttJ,(l),2!/J5_,9?,,52,2©1 

Australian Personal Computer Page 209 

W �..... a. kt� is CA
('

"t.Ht.tl 
I 

t� kl� bo�.-, ,se,.-.M '"j 

rovi;,v. .sd.s °'""' JrvTe�J?111'1'. -7( ;"-h. .. .,,,J. rovtlN jr

Vc.d·,:,n.J CV� ,!)� Rom � °' '"4c . .,,.v,,� c..,;J, 

7a7�/f'/F J.lu. ( 3ousjlh Dtc) ir JL. 3 byh ,�h. ... "P� t..;.�

st.}- l,j i�i� rw\.;....,_ • }J. 11 co.lltJ � -l4.. '"�v, J..
I...,',..,,,\ 4-0 ""'el. �o sd· � ii CAL, (-romd). [ CJ> 

VZ Pause 

VZ Pause is a short routine for the vz�

200 which enables the computer to be
'paused' at any time. A pause can be 
initiated by pressing Shift-X. A short 
beeb will be produced to confirm that a 
pause has begun and pause can be ter-

.. minated by pressing Shift-C, and again a 
short beeb will confirm this. The routine 
uses interrupts, and so will work With 
any software that does not disturb these : 
interrupts. To use, type in therouifr1e�-. 
and then CSAVE it immediately, as the 
program self-destructs when run. When 
the program is run, the pause facility 
becomes operational. 

The program works in the following 
fashion: 
• Lines 10-20 lower the RAMTOP to
create space for a short machine 
language program 
• Lines 30-40 set the address for the
interrupt exit 
• Lines 50-80 POKE the machine
language program into the memory 
• Line 90 makes the interrupt
operational 
• Line 1 00 clears the Basic routine from
memory. This is necessary to prevent the 
system crashing should the routine be 
RUN twice. 

7� �'1.j:i. J-l.i..c ( 30��7/ J '1)4) �,.Jo:,� �L_ 4'SB;. mS(J �� J.ol' o� �."j /r.:>;, .. ,h_,.,. _ 
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COMPUTING TODAY · .

VZ SOFTWARE 

MODIFICATIONS 
Fast Graphics on a VZ200/300? · It can be done! Here is the 
good oil! 

f BOUGHT 'A1 VZ200 soon 'after they were 
released as an 'upgrade' from my old 6800-
based CHIP-8 machine. But it soon became 
obvious something was missing. It seemed I 
could ge� speed or high resolution� but not 
both. I wanted something that was fast and. 
took full advantage of ·the 128 x 64 dot co­
lour graphics; so, 'VZChip-8' was born. 

VZChip-8 is a '(ow .. memory' interpreter 
(about 1.SK all · up), . designed·;, for 
VZ200s/300s with only SK of memory. Fig­
ure 1 shows �. memory map of a typical VZ 
compu�ernriming iny Oiip-8 'system'. No­
tice the presence Qf an editor: This is used
to write your Otip-8 program and can also 
be used to write machine code programs. It 
is a separate program in its own right - a 
stand-alone component in the CHIP-8 sys­
tem, so I have decided to discuss it first .. 

The Chl�/machlne code 
editor 

This program is abo�t lK long and allows 
you ·to work entirely independently of 
BASIC. In fact, it allows you to talk directly 
to the central processor. Programs are writ­
ten in hexadecimal - or base 16, and con-

, sist of a string of op-codes and arguments. H 
you don't understand you should get hold of 
a book on machine code programming for 
the Z80. ·· 

The b�ic requirements of an editor are 
that it be able to write, run and modify pro­
grams, print listings and save to tape or 
disk. I have included a few extras because I 
find them helpful, but otherwise, the editor 
consists only of these things. 

Editor commands consist of a single let­
ter. Its features revolve around the memory 

I oi 5 

Chris Griffin 

pointer. This is just like an arrow, pointing 
to a particular place in the VZ's memory. 
The editor uses the arrow to indicate where 
it is to store or retrieve the information it 
needs. For example, if you want to list a 
program beginning at memory location 
8260, you .tint set the memory pointer to 
8260, theninstruct the editor to list. How do 
you do all of these things? Easy; using the 
following commands: 
A prints out the ASCII value of the next 

character typed. 
B returns to BASIC; this is used for saving 
· . to disk and loading from tape or disk.

D converts a hexadecimal number to its
decimal equivalent. 

G is used to run machine code program. 
H help, prints out a message to remind you 

· of something.
l lists memory to the screen, beginning at

the memory pointer.
M sets the memory pointer to a particular 

place. 
0 outputs (saves) a program to tape; pro­

duces. B programs which run automati-
cally when you CLOAD them.. 

P puts data to memory,. l?eginmn� at the
memory pointer posat1on. 1111s com­
mand is used for writing and modifying 
programs. 

S searches for a particular b�e ( or two),
and points the memory pamter to the 
place where a match occurs. 

T type; the same as list, c"cept to the 
printer. 

V vector; places the pointer at the memory 
location which is stored at the present 
pointer position. 

X eXtension · allows for user defined com­
mands, a�d others; an exteflSion is used 
to activate Chip-8 progra�-

Command extemions: X 
Commands beginning with X are two 

characters long: the second cbaracter is a 
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-8F30

EOrTOR 

-SAFD

CHIP-8 

PROGRAMMING AREA 

CHIP-8 PROGRAM START 
-8200

CHIP-8 DATA/PROGRAM 

AREA 

-8000

CHIP-8 INTERPRETER 

-7AE9

Figure 1. Memofy map of an operational 
� programming environment. 

8000 ??M 
ADDRESS= 3450 
3450 ??.t!. 
ADDRESS= 8678 
8678 ??.§. 
UALUE = 5677
FI NISH , _ _. 
0CE5 ??L 
0CE5 56 77 7A 

0CED 06 08 FE

0CF.5 07 05 21 
0CFO 87 F2 F6 
0005 21 24 79 
0000 ca 3A IC 
0015 21 25 79 

0010 AE 7, C9 
0CE5 ??M

2J 
(0 
lC 
0C 
86 

79 

7E 
21 

ADDRESS= 0097000 
7000 ??P

7000 = 48 45 
7008 
7000 ??X 
EXTENSION tt.Q_ 

4C 4C 

l1O 20 F9 78
20 E6 C3 78 
79 co 97 00 
78 87 28 09 
77 02 78 07 

87 FC 20 00

E6 80 28 2B 

10 79 06 07 

4F 20 29 20 

Figure 2. Some of the editor commands In 
operation. 

number (between O and F). Some X com­
mands are already defined: 
XO prints out a message beginning at the 

memory pointer position; (all messages 
use the byte 00 to signify the end). 

XD directs all output to the video screen. 
XE directs all output to the printer; for in­

stance, Figure 2 was generated in this 
.fashion. 

XC. We shall use the XC command to acti­
vate the Chip-8 interpreter but since it
hasn't yet been installed XO just clears
:the screen. The process of adding your

LISTING l-: USING 'Tif E ·EDITOR�) 

0' CHIP-8 INTERPRETOR PART I 
-·' EDITOR PROGRAM 

2 ' DON'T BREAK THIS PROGRAM ONCEIT 
3 • BEt!NS RUNNING ..• 
4 I 

5 CLS :PR INTi200, "PLEASE L.JAITB" 
J 0 GOSUB50: IFA$="XX"THENGO_SUB50 :Q:.X :GOSU· 
B50:0=D*256•X:GOT010 
15 IFA$="22"THENPOKE30863,1J2:POKE30862, 
0:GOT070 .. 
20 POKEO,X:T=.T+X:O=D+l :GOT010-:' .,: 
50 READA• :JFA$="XX''ORA$="2l"THENRETl,lRN 
51 X 2ASCCLEFTt(A$,l))-48:B�ASCCRJGHT$(At 

. �!
l

�:;:+CX>9l*1l*16+CB•CB)9l*1l�:i 
65 RETURN. . 
?0 IFT=118309,PRINTUSRCll 
75 CLS:PRlNT"AN ERROR HAS BEEN MADE, CHE 
CK " 
80 PR JNT''THE LISTING CAREFUL.LY" 
99 'MAIN PROGRAM LISTING 
100 OATAXX,70,00,01,30,04,21,00,72,11,FO 
,8A,EO,B0,C3,FD,8A 
110 DATAXX,72,00,C3,E5,8B,1C,CD,05,88,70 
, F 5, l F , 1 F , 1 F , 1 F, co, 0E, 88 
120 DATAF1,E6,0F,C6,30,FE,3A,38,02,C6,01 

. ,18,18,ES,C5;CD 
130 OATAF4,2E,87,20,FA,CD,F4,2E,87,28,FA 
,0E,30,10,FE,00 
140 OATA20,FB,Cl,El,C9,ES,CS,CO,E4,8£,36 
,20,CD,2A,03,2A 
150 OATA20,78,36,AF,Cl,El,C9,ES;c5,FS,CO 
, 50, 34, F 1 , 18, £7 
160 DATAES,C5,CD,1A,88,47,FE,0D,28,08,FE 
,30,38,F4,FE,3A 
170 DATA30,10,E6,0F,21,3E,80,F5,78,C0,44 
,88,Fl,FE,80,Cl 
i80 CATAEl,C9,FE,41,38,DC,FE,47,30,08,06 
,07, 18,£4 1 lfl,87 
190 OATACB,CD,32,88, 13,18,F7,CD,00,88,Jl 
,A0,BB,C0,7B,88 
200 DATA06,08,3E,20,C0,32,8B,7E,23,CD,05 
,8B,l0,F'l,3E,0D. 
210 DATAC3,32,8B,20,30,00,CD,78,88,3E,20 
,CD,32,88,21,00 
220 OATA00,06,00,CD,4D,88,C8,29,29,29,29 
,85,6F,04,18,F3 
230 DATA21,E9,7Ai22,F9,78,21,0?,8F,22,8E 
, 78, 20., co, F6, SE 
240 OATAAF,32,9C,78,3E,ll,32,38,18,32,00 
,68,JE,03,32,39 
250 DATA18,21,00;80,22,10,78,C9,F3,31,FF 
•BF, co, BO, 88, 11
160 DATAD0,80,C0,7B,8B,2A,10,78,C0,00,88 
, 11, 20, SC, co, 1B 
270 OATA88,CD,1A,BB,FE,41,38,F9,FE,5B,30 
,FS,47,CO,44,88 

280 □ATA3E,e□,co, 32, e·e, 21, 31, ac, 7E, FE, FF 
,28,O8,23,B8,28 
290 OATA04,23,23,18,F3,5E,23,56,D5,El,CO 

,2c,sc,1s,c6,ES 
300 OATA20,3F,3F,00,4C,59,8C,40,65,8C,47 

• I 6F·, SC I 5:J; .79, BC 
310 OATA50,B0,8C,56,27,80,41,32,80,44,53 
,8D,4F,64,80,48 
320 OATA46,8E,42,4C,8E,54,51,8E,58,98,8E 
,FF,2A,'10,78,0E 
330 OATA08,CD,84,88,0D,20,FA,C9,ll,04,8E 
,CO,A3,88,22,10 
340.DATA78,C9,11,0£,8E,CD,A3,8B,78,81,C8 
, E9, 11, 16, SE, CD 
350 DATAA3,88,78,B?,C8,FE,03,F5,30,01,65 
·., E5, 11, lE, SE, CD 
·360 0AiAA3,88,ED,5B, ,0,78, 13,78,87,20,03 
,2A, 10,78,Cl,lf\ 
370 DATA13,B8,20,0F,Fi,38,06,F5,1A,89,20 
,07,Fl,18,£0,53 
380 OATA10,78,C9,DF,20,E9, 11,27,8E,C3,?8 
,86,00,00;00,00 

390 OATA2A,10,78,06,00,CC,00,88,11, 10,80 
,CD,78,88,3£,08 
400 DATAF5,3E,20,C0,32,8�,:s,7s,20,20,:o 
,.JA,88,FE,22,28 
410 DATAI0,00,00,co, 18,&D,28, 14,8;;;,8;:',87 
·, 81i F5, CD, 40, 88 

4 20 00 TAD l , 28, '09, 82, ;, 7, 2 3, F I , 30, 20, 06, 1 8 
. ,27,F1,-c9,CB,F8 

430 OATA3E,41,CO,FF, SE, I 8,CF, CD, IA, 8B, f-t 
,22,20,06,CB,88 
440 ·oATA3f,AF,l8,EE,F5,C0,44,88,F;., 18,09 

.. ;ES,CS,C3,S2,88 
450 DATA20,30,00,3E,0□,:0,32,8�18,98,2A 
, 10,78,7E,23,66 
460 OATA6F,22,10,78,C9, 11,32,8£,CO,?B,88 
, CD, lA, SB�F�, CO . .; 
470 OATf\44.'SB,3£,00,CD,32,88, JJ,16,8£.CD 
,78,8B,FI,C0,05 
480 DATA8B,3E,00,C3,32,88,ll,40�8E,CO,A3 
, 88, l l , l 6, SE, CD 
490 DATA78,88,CD,AF,0F, 18,EA, lJ,39,8£,CD 
,7B,8B,21,9D,7A 
500 DATA06,10,CO,IA,88�FS,C0,44,8B,Fl,FE 
,01,ca,FE,0□,2a 
510 OATA04,7.7,23,10,ED,36,�0,3E,ll,90,32 
,D6,1A,ll,0E,BE 
520.0ATACD,A3,88,E5, 11, 1E,8E,CO,A3,88,F3 
,0E,Fl,CD,5B,35 
530 DATA01,CD,A3,80,F3,C9,08 1 0!,9A,01,�B 
,79,80,20,FB,DD 
540 OATA2l,23,78,78,CO, 11,35,DD,77,00,AF 
, DO, 7.i, 01 , 7A, CD 
550 DATA07,80,70,CD,D7,80,7C,CD,07,80,CD 
,E8,3A,08, IA, 13 
560 OATAC0,07,80,DF,20,F4,ES,C3,FA,34,CO 
, 11 , 35, C3, BE, 38 
510 OATA1F,56,5A,2D,32,30,30,20,48,45,58 
,20,45,44,49,54 

580 DATA4F,52,00,56,45,52,20,32,2£,31,00 
,28,43,29,20,43 · 
590 OATA47,27,38,35,00,00,00,41,44,44,52 
,45,53;53,20,30 
600 OATA00,53,54,41,52,54,20,30,00,56;41 
, 4c;s5,'-1s, 20, 3□ 
610 DATA00 1 46,49,4E,49,53,48,20,30,00,4E 
,4F,54,20,46;4F 

· 620 OATA5S,4E,44,00,00,43,48,41,52,20,30 
,00,4E,41,40,45 
630 DATA20,30,00;48,45,58,20,30,00,ll,64 
,8E,C3,78,88,FB 
640 OATACD,7A,1E,ED,7B,E8,78,C3, 19,lA,21 
,9C,78,36,01,ES 
650 OATAC0,59,8C,El,36,00,C9,43,4F,40,40 
,4l,4E,44,53,20 
660 OATA41,52,45,00,41,2C,42,2C,44,2C,47 
,2C,48,2C,4C .. 2C 
680 OATA40,2C,4F,2C,50,2C,53,2C,54,2C,56 
,2C,58,00,00,4S 
690 OATA58,54,4S,4E,53,49,4F,4E,20,23,00 
, 11 , ec, SE, co, 7B 
700 DATA88,C0,40,88,C8,87,C6,AF,6F,26,BE 
,Fl,CD,4E,80,C3 
710 .OATA22, 8C,DA, SE I E4, 8i:l,E.4' BB, £4, 88, E◄ 
··, 88 1 E 4, 88, E 4, 88 

720 OATAE4,�8,£4,8B,E4,88,E4,8B,E4,88,C9 
,01,05,8E,CF,8E 
730 OATAE4,8B,3E,01,32,9C,78,C9,�F,32,9C 
,?8,C9,ED,5B,10 
740 OATA78,CD 1 78,88,C�,4E,8D,2A,::20,78,47 
,3A,9C,78 1 B7,?8 . 

750 DATAC8,FE,80,08,C6,20,E6,,F,C9,2),FC 
,SA,22,81,78,20 . 
760 OATA18, 12,32,40,88,3E,01,C3,44,8B,F3 
,31,FF,8F,C0 1 CD 

own X commands will 'become obvious
'wbe1pv� discuss connection of the Chip- . .- ... • -, 
:s·tn�n,ret.er. 

.

'--------------\t---·-,._�---· ----· ..,·•-·· -------------�►



NOTE: We have had complaints from read­
ers who could not get the editor listed last 
month running. Printed below are correc­
tions to lines 70 and 380, and two new 
lines 770, 780 to be added. As well as this, 
we understand that in some issues of the 
magazine, the figure 32 between 90 and D6 
in line 510 was printed so indistinctly as to 
look like 37. So if you have any problems 
after amending the listing, check line 5 JO. 

CORRECTIONS TO THE 'EDITOR' 
LISTING. 
THE FOLLOWING ARE THE CORRECTED 
LINES. 

70 IFT = 118550, PRINTUSR (1) 

380 DATA10,78,C9,DF,20,E9,F1,11, 
27,8E,C3, 78,88,00,00,00 

770 DAT A88,C3,Ec,88,2D,22,A0, 78, 
C9,00,00,00 
780DATAZX 

NB. THE LAST TWO LINES NEED TO 
BE ADDED TO THE PROGRAM. e ·

ETI October 1986 - 33 

1::--rI ,Q v� il

r �� . 

3 £)� 3

COMPUTING TODAY 

Using the editor 
Key in· the listing given (Listing 1), save a 

copy of it, then run the program. You will 
have to wait a while, until everything is set 
up. If an error results, check the listing care­
fully. An introductory message will be 
printed when the editor is installed. Save a 
copy in this fonn to tape or disk. To do this 
tape users should type: OVZEDll=OR (er) -
SAFD (er) 8F30 (er), where (er) means the· 
RETURN key. The last (er) is not typed until 
the tape recorder is on and in record mode. 

Alternatively, type BBSAVE 
''VZEDITOR",8AFD,8F30('er'). Both Bs are 
essential. The first is needed to exit the edi­
tor. This step eliminates the delay from oc­
curring every time the editor program is 
run. It saves the machine code part, pro­
duced by Listing 1, to the relevant medium. 
Commands 

Now, try out . some commands: particu­
larly M,L,H and T (if you have a printer). It 
is a good idea not to use the G or K com­
mands just yet. 

You will find that many commands 
prompt for ADDRESSes, START locations, 
STOP locations, etc. The answer accepted 
by the computer consists of the last four 
digits of whatever is typed in. If you meant 
to type 88D8, and instead, entered SBE, 
just type in the right response and the prob­
lem is fixed, so that 8BE88D8 is interpreted 
as 8808. This is important because the edi-

tor is not equipped with a backspace facility. 
The P command, as I said before, allows 

you to put data in memory. To test it out, 
set the memory pointer to 7080 (use M7080 
(er))"and type P. Now, type in the following 
data: 48454C4C4F (er). Notice that the 
word HELLO appears on the screen as you 
type. You have stored the ASCII values for 
HELLO at location 7080-7084, which is in 
screen memory. 

How did I know to use 4845 .•• ? I 
looked it up; but that's a laborious task if 
you want to enter lots of words into memo­
ry. Instead, you can use an easier fonn: type 
M70C0 (er) P'', the " (shift 2) allows for 
character data entry - the computer does 
all of the conversions for you! (Notice that 
while in this mode, the nonnally blue cursor 
turns into an 'A'.) After typing in the re­
quired word, pressing another " returns the 
cursor to blue again, so you can enter hexa­
decimal data as usual. 

S is used to search for one or two bytes, 
depending on what you type in, from the 
memory pointer to the end position ( which 
you also type in). If a two-byte search is re­
quired, make sure the search string is more 
than two digits long. For example, to search 
for 6AOO in the region of memory 8200 to 
8500, type M8200 (er) S6AOO (er) 8500 (er). 
The message NOT FOUND means that 6AOO 
could not be found anywhere between loca­
tions 8200 and 8500. • 

IMPORTANT EDITOR MEMORY LOCATIONS 

The editor has a small collection of useful subroutines. These can be used when prototyping a Chip-8 
program or when writing machine code programs. Care should be taken to ensure that calls to these 
subroutines are not present in the final program, unless the editor is to be included in the final program. 
Location Descrfptlon Registers altered 
8AFO Jump location, COLD START. HL,BC,OE,AF 
8800 Show HL register pair as a hexadecimal value. Af 
8805 Show A register as a hexadecimal value. AF 
881A Walt for a key press, A contains the ASCII value of the� that AF 

was pressed. 
8832 
8844 
8840 

8878 

88A3 

Show the character stored in A 
Show character in A. and beep. 
Get a hexadecimal key (0-F, or (er)) and put the value In A. A 
equals 80 H (a) Is pressed. 
Show a string using DE as the pointer, up to the character stored 
as 00. 
Shows a message off DE, and gets a two-byte number from the 
keyboard; the number Is stored in HL, while B contains the 
number of keys pressed. 

none 
none 
AF 

DE,Af 

HL,B,DE,AF 

The followfng locations contain prompt messages used by the editor. Each message consists of 
a string of ASCII characters ending with the byte 00. These messages can be changed to suit your 
own personal requirements. 
LocaUon Length Descrfptlon 
8000 38 lntroducto,y message; this Is the heading displayed when tt,e·ectttor first 

begins. 
8E64 39 Help message; the 39 characters here are reseNed for a simple rr,emo which 

is called up by pressing H. 
8C2D 3 Prompt string, normally consists of a space and two question matks. 

Example: to change the help message, type: 
M8E64 (er) P''this is the new message (a) "00 (a) 

Make sure that whatever you type as the message Is less than the maximum size of 39 cflaracters. 
Next month: the CHIP-8 interpreter. 
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A CHIP-8 
INTERPRETER 
- for VZ200/300

Chris Griffin 

How's it going? Did you get the editor from the last article in 
August '86, typed in, up, and running? If you had any trouble 
refer to the note at the end of the article. In this article I use 

. the editor to set up the Chip-8 interpreter, to write and run 
Chip-8 programs. I will also mention details of this particular 
dialect and show a few simple programs to get you started. 

THE. CHIP-8 interpreter (Listing I) is a 
machine language program which exel:utes 
instructions beginning at location 8200 
(this is in hex - remember!). The inter­
preter has an 'address space of 4K. mean­
mg that it can only access 4096 bytes of 
memory·. Therefore. only three hex digits 
are required to specify an address. 8200 is 

28 - ETI October 1986 

referred to as 200 by the Chip-8 interpret­
er, 54A refers to 854A, etc. So. if from 
time to time. I drop the leading 8, don't 
be too bothered about it! 

Each Chip-8 instruction consists of two 
bytes of hexadecimal data - a total of 
four digits. Between 200 and AFC, the 
locations in which a program may he 

stored, there is thus room for about 1150 
instructions. You can also use locations 
(8)000 to (8) 1 FF to store parts of the pro­
gram, - but never forget that execution is

· from location 200, so you'll have to use
this section of memory for subroutines or
shape data.
.. Chip-8 is a 'what you write is what you
get' sort of language in that there is no
way to break out of a program that is run­
ning, unless you have allowed for this pos­
sibility. This is one aspect that could take
a little getting used to, but don't worry,
you will! The Chip-8 interpreter has in this
regard a trade off. A little speed is gained
in the sacrifice; and for me, the speed is
worth it!

The language of Chip-8 supports only 16
variables, an index register, and a stack
pointer ( which is rarely used in programs
- it is more useful to the interpreter it-
self!).

The variables, labelled by a 'V', fol­
lowed by a number (0,1,2 ... D,E or F), are 
each one byte long. They can only be used 
to store numbers in the range O to 255, so 
all operations involving variables are lim­
ited in this way. If any extra space is re­
quired to store the answer to a calcula­
tion, VF is used for the extra piece. (It is 
called the carry, and is only relevant to a 
few arithmetic commands. Larger number 
manipulation is available to a limited de­
gree, using the index register called T. 
This is a 12-bit number (3 hex digits) and 
is used to point to memory locations in 
much the same way that the editor pro­
gram has a memory pointer. When you 
store 6B0 in the index register, it points to 
location 86B0, as might be expected! The 
index register is an important part of the 
system as it is used extensively in graphics 
manipulation; it also allows more than 16 
variables to be used by a single program, 
if desired. 

OK, now let's get things up and run­
ning! 

Getting started 
Load your copy of the editor program 
(ETI August 86 issue), and run it. Then, 
type in Listing I beginning at location 
7AE9 (type M7AE9 (er) P then the data 
shown in the listing). Check the things 
typed, to make sure they are correct and 
type in the following: 

(i) M9BDF (er) P0082 (er)
This sets the memory pointer to 8200 
whenever the editor is run. 

(ii) M8EC7 (er) PE97A (er)
This connects the Chip-8 interpreter to the 
editor, allowing it to be activated �y press­
ing XC. 8EC7 is the location which c<:>n­
tains the start address for tile routine 
which we .:Vant activated by XC --- and we 
store 7 AE9, the interpreter start address, 
here. By the way, locations 8EBF to 



8ECD contain the start addresses for all of 
the X commands (XC through XF), so it's 
easy to add your own! 

(iii) M8200 (er) PFOOO (er)
A very short Chip-8 program, just to test 
things out. 

Now, save everything. Use OVZCHIP8 
(er) 7AE9 (er) 8F30 (er) if you have a tape 
system, or use BBSAVE "VZCHIPS", 7AE9, 
8F30 (er) if disks are your forte (after sav­
ing to disk, you can restart the editor with 
?USR(O)). 

Let's run the Chip-8 program entered in 
(iii) above, by pressing XC. The screen 
should have flashed, and the editor re­
started. If it has, so far so good. If not, 
check that the interpreter you typed in is 
the same as mine! Tape users will prob­
ably have to start all over again!! (This is
because B: programs run automatically
from tape, but not from disk.) When
everything works thus far, read on ...

Chlp-8 graphics 
Graphics takes place on the VZ's mode 
screen. The individual points are labelled 
with two coordinates in exactly the same 
manner as BASIC (except, everything is 
in hex). Chip-8 allows you to display 
points (like BASIC), entire shapes (of up 
to 8 x 16 dots) and line drawings in 256 
sizes ( although there are some restric­
tions!) in any combination of colours you 
care to imagine. (Of course, only four co­
lours can be used at once in this mode -
there is little that can be done ahout this.) 
An object can be positioned anywhere on 
the screen, even overlapping another ob­
ject. Overlapping objects are stored on 
the screen in exclusive-or form. Table 1 
shows the consequences of this in colour 
mode O (COLOR, 0), which is read as: 'if a 
red object is placed on a hlue area of the 
screen, the overlap is displayed in yellow· 
etc. Funny idea? Not really! These condi­
tions allow you to remove objects hy sim­
ply re-displaying them. If we number the 
colours O for green. 1 for yellow, 2 for 
blue, 3 for red, and change to COLOR, 1 
mode the same sort of ideas apply to buff, 
cyan, magenta and orange. 

A collision occurs if the following pairs 
of colours overlap: 1& 1, 2&2, 3&3, 3& I. 
3&2. Collisions are registered through an 
object called 'HIT. HIT equals 1 means 
that there has been a collision, HIT equals 
0, otherwise. After a graphics command 
has been executed, HIT is stored in VF 
(variable F). to allow you to check for col­
lision with Chip-8 instructions. 

Shape drawing 
A 'SHAPE' is eight dots wide. and he­

tween. 1 and 16 dots long. and is consid­
ered as residing in a grid (sec Figure 1 for 

TABLE 1. COLOUR OVERLAP 

Overlap- Green Yetlow Blue Red 

ping 
colours 

Green Green Yellow Blue Red 
Yellow Yellow Green Red Blue 
Blue Blue Red Green Yellow 
Red Red Blue Yellow Green 

an example 8 x 9 shape in its grid). Each 
row of the shape is represented by two 
bytes of data, that is, four dots to each 
byte. The colour of each dot can be inde­
pendently defined using the number of the 
colour that is required. 

For the first row of the shape down, we 
have two green dots (which are in essence 
invisible) five blue dots, and one green 
dot. The colour codes are 0,0,2,2,2,2,2,0. 
Group this information into clusters of 
two digits: 00 22 22 20, then for each clus­
ter, multiply the first digit by 4 and add 
the second to it, giving O A A 8 in our ex­
ample. The two bytes used to describe this 
row are thus OA and A8. Every other row 
is complete in exactly the same manner 
and the data stored in a segment of 
memory. 

B B B B B 
B y B y B 
B B B B B 

R 
R R R 

A R R R R 
R 

R R 

R A 

Figure 1. Example of a nine row shape (a 
robot figure). Each square is filled with the 
colour that is desired. Those with no colour are 
green by default, as this behaves invisibly. 
Y - yellow colour value is 1 
B - blue colour value is 2 
A - red colour value is 3 
The last row. for example. is 00300030, which 
is OCOC in hex. 

To put this shape up onto the screen, 
we set the index register I to point to the 
first byte of the shape data, and use a 
SHOW command. From the table of 
Chip-8 commands (Table 2). it is obvious 
that the SHOW command is 0xyn, but 
what docs that mean? An example should 
make this clearer: 0456 will show a 
shape, six rows long. with the top left 

_2 Dr S'

hand corner at (V4,V5). If we want to dis­
play the example shape at (VJ,V4), then 
use the command 0349 - the 9 means 
that our shape is nine rows long. 

Let's write up a real Chip-8 program 
now. 

Writing Chip-8 programs 
To write a Chip-8 program, simply put the 
instructions, one after another, in memory 
from location 200 onwards. Consider the 
short program 'that we typed in earlier; 

-pressing XC did nothing much, so what
was the Chip-8 program? Well. it con­
sisted of the single instruction FOOO, which
from Table 2, 'jumps back to the editor,
or restarts the program if the editor is not
found' - in other words: ENO! So, that's
why nothing much happened! For a real
program, see Listing 2a. Type this one in
(from 8200), and run it XC. You should
get the picture we designed earlier in the
top left hand corner of the screen. Press a
key, and the program ends. Do you un­
derstand what went on? The comments
given may be of some help! Notice that
we didn't need to switch on mode 1 graph­
ics - it's automatic! (Chip-8 operates en­
tirely in this mode.) For more examples.
we need more concepts so read on.

Colour registers
The colour register is another VZ/Chip-8
object - like HIT. This, however, is used
to store colour data for some commands
(Fx29, 8xy0 and 8.xyE). The register takes
on the following values for colours: 00 -
invisible or colour 0, 55 - colour 1, AA
- colour 2, FF - colour 3. All other
values give combinations of these. and are
best experimented with! To load the co­
lour register with 55. we could use the fol­
lowing sequence of code. 6F55 FFCC.
which says, load VF with 55. then load the
colour register with VF. Once the colour
is set, we can use 8xy0 to plot a point. or 
Fx29 to draw a number, in the colour that 
we have defined. Type in and run Listing
2b for an idea of colour register graphics
operation.

Joysticks and keyboard 
The command ExB4, reads both joysticks 
at once, and assigns Vx to one of the fol­
lowing values. depending on the joystick 
position: 00 - nothing, 2E - up. 20 -
down, 4D - left, 2C - right, OD - fire. 
These codes were chosen as they corre­
spond to the cursor control keys on the 
VZ keyboard. Using Ex83 instead of Ex84 
reads the keyboard and allows the result 
of this command to be treated in an iden­
tical manner to the Ex84 cornm�nd it re­
. places. The break key returns a value of 
01 if it is pressed, so it too can be easily 
tested for. ► 
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Printing out numbers 
See Listing 2c for an example of number 
printing. The Chip-8 interpreter has shape 
data for the numbers 0,1,2,3 ... D,E,F au­
tomatically built in. All that is required is 
to retrieve them. The statement Fx29 does 
just that: retrieves the shape data for the 
last digit of Vx. If VS is 7 A, F829 re­
trieves data for the number A, and sets 
the index register to point to the place 
where the retrieve data is stored, so that 
the next d·isplay command will show the 
correct thing. (The data is stored in sys­
tem memory and will never get in the way 
of one of your Chip-8 programs.) That's 
OK for single digit numbers. But what 
about bigger ones, like 8A, EB etc, or 
even decimal numbers (for game scores, 
for instance)? 

The process of printing decimal numbers 
is easy, but fairly long, if you write in 
Chip-S. See Listing 2d, which repeatedly 
counts from O to 99, for an example. 
Some important commands are the follow­
ing. 

(i) Fx33, converts Vx to a three digit
decimal number, and stores each digit in a 
different memory location, pointed to by 
the index register. The hundreds get 
stored at I, tens at I plus 1, and units at I 
plus 2, so that if we could load these 
values into variables, each digit· could be 
displayed in the usual way. 

(ii) F265 loads the memory from I, into
variables VO, Vl and V2. VO contains the 
hundreds, Vl the tens, V2 the units. We 
can now easily display each digit. 

Notice also that the printing process is 
put in a subroutine at location 228, this 
saves me repeating the whole process in 
order to remove the numbers. (Recall: to 
remove things in Chip-8, simply re-display 
them.) 

How to draw large shapes 
8xyE is a command designed to draw large 
shapes on the graphics screen. Often, the 
object to be drawn is simple in structure, 
yet too big for a single S x 16 dot shape so 
under these circumstances, this command 
is used. 8xyE uses data pointed to by the 
index register, and also a 'SIZE' value 
stored in VF, to draw the shape from the 
point (Vx, Vy). VF equals 1 allows the 
shape to be drawn exactly as defined. VF 
equals 2 draws the shape twice the size in 
both x and y directions, etc. Shape data is 
given by a series of bytes, from two to as 
many as required. (Shape data for this 
command has no maximum length.) The 
last byte is always 00, required to tell the 
interpreter when the end has been 
reached! Each byte, which is inade. up of 
eight bits, contains eight pieces of in for-· 
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TABLE 2 - VZ/CHIP-8 COMMAND SUMMARY 

0000 No operation. Does nothing. 
OOA0 Store I on the subroutine stack. 
OOA8 Take I off the subroutine stack. 
OOAE Load I with the subroutine stack pointer. 
OOC0 Set colour to set 0 (green background). 
OOC1 Set colour to set 1 (butt background). 
OOE0 Clear the screen. 
OOEE Return from a subroutine. 
0nnn For nnn larger than OFF, calls a machine 

code routine at location 8nnn. Allows user 
machine code subroutines. 

1 nnn Go to 8nnn. 
2nnn Go sub 8nnn. 
3xyy Skip the next instruction if Vx equals yy. 
4xyy Skip the next instruction if Vx does not 

equal yy. 
SxyO Skip the next instruction if Vx equals Vy. 
6xyy Load Vx with yy. 
7xyy Add yy to Vx. 
8xy0 Load Vx with Vy. 
8xy1 Load Vx with Vx OR Vy. 
8xy2 Load Vx with Vx AND Vy. 
8xy3 Load Vx with Vx XOR Vy (exclusive or). 
8xy4 Load Vx with Vx plus Vy (the carry is 

stored in VF). 
8xy5 Load Vx with Vx minus Vy (the carry is 

stored in VF). 
8xy6 Load Vx with Vx multiplied by Vy (carry is 

in VF). 
8xyD Ptot a point at coordinates (Vx, Vy) with 

colour as in the colour register. 
8xyE Draw a shape with data pointed to by I, 

of size VF, beginning at the point (Vx, Vy). 
9xy0 Skip next instruction if Vx does not equal 

Vy. 
AnnnLoad I with Bnnn. 
Bnnn Go to 8nnn plus VO. 

Cxyy Load Vx with a random number ANDed 
with yy. 

Dxyn S.how a pattern with data pointed to by I, 
consisting of n rows with the top left hand 
comer at (Vx, Vy). 

Ex9E Skip the next instruction if Vx equals the 
key that Is down. 

ExA 1 Skip the next instruction if Vx does not 
equal the key that is down. 

ExBJ Load Vx with the key that is currently 
down. 

Ex84 Load Vx with the present joystick posi· 
tion. 

FOOO Jump back to the editor or restart the pro­
gram if no editor is present. 

Fx02 Set the sound pitch to Vx. 
Px0A Wait for a key to be pressed and load Vx 

with that key. 
Fx 18 Beep for Vx cycles. 
Fx19 Produce white noise (hiss) for Vx cycles. 
Fx1E Add Vx to I. 
Fx29 Produce a digit pattern for the last digit of 

Vx and point I at this pattern ( colour is 
given by colour register). 

Fx33 Convert Vx to a decimal number and 
store each digit in a different byte (100s, 
1 Os, 1 s in 3 bytes from 1 ). 

Fx55 Store VO through Vx to memory pointed 
to by I (on completion, I is I plus x plus 
1). 

Fx65 Load VO through Vx from memory 
pointed to by I ( on completion, I is I plus 
x plus 1 ). Opposite of Fx55. 

FxCC Load the colour register with Vx. 
Any other commands should be avOtded -
their functions are not defined, but in general, 
they do not represent no operation. 

TABLE 3. PITCH/DURATION VALUES FOR SOUND COMMANDS 

Pitch Duration 2 Duration 1 Duration 112 OuraUon ¼ 
C 79 79 3C 1E OF 

Db 72 80 40 20 10 
D 6C 88 44 22 11 
Eb 66 90 48 24 12 
E 60 98 4C 26 13 

F 58 AO 50 28 14 
Gb 55 AB 55 28 15 

G 50 B5 58 20 17 

Ab4 C co 60 30 18 
A4 8 CB 66 33 19 

Bb44 07 ·' 6C 36 1B 

B 4 0  E4 72 39 1C 

C 38 F2 79 38 1E 
(Other octaves can be approximated by halving and doubling the pitch and duration values.) 

PLOT LEFT RIGHT DOWN UP FOUR TWO I =ONE 
Figure 2. 8xyE allocation of bits. A '1' in the bit position activates the associated words, eg, PLOT 
UP and LEFT 5 is 11001101. 

mation; Figure 2 gives the key to this. The 
process of drawing a shape involves direct­
ing an invisible cursor about the screen (in 
eight possible directions), leaving trails as 
we go if required! A typical instruction to 
the cursor might be: PLOT UP 2 DOTS, 
which is coded as 1 0 0 0 1 0 1 0 using ls 

and Os. To get this in hexadecimal form, 
group data into groups of four : 1000 
1010. For each group, convert the binary 
number into hexadecimal, in this example: 
SA. 
Example: A square. To draw a square, 
imagine the following cursor instructions: ► 



CHl�SINTERPRETER 

LISTING 1. 

7AE9 = F3 31 FF BF 3E 09 32 38 

7AF1 - 78 CD 9C 7B 00 00 00 21 

7AF9 = FF 7F 22 lC 7F 21 00 82

7801 = 22 lE 7F 2A lE .7F 46 23 

7809 = 4E 23 22 lE 7F 78 E6 0F 

7811 = SF 16 7F C6 80 08 78 lF

7819 = lF lF E6 lE C6 2E 6F 26 

7821 = 78 08 47 7E 23 6E 67 CD 

782'3 = 7C 76 18 07 E9 78 4E 78 

;1831 = 61 7r, ('1 78 C4 78 E0 78 

?839 ·- rn 78 FC 78 FF ?C v.13 78 

7841 = F6 )C 63 7C 08 7C )3 7C 

7843 = 86 }□ 00 70 30 78 87 20 

7851 -= 70 79 FE EE 20 0F 2A lC 

7859 = 7F 23 46 n 4E 22 IC 7F 

7861 = ED 43 lE:. 7F C9 FE AE 38 

7869 = 09 20 2C 2A lC 7F 22 10

7871 = 7F C9 FE AB 20 0F 2A lC 

7879 = ;-F 23 45 23 4E ED 43 10

7881 = 7F 22 1 C 7F C9 FE A0 C0

7889 = 2A lC )F ED 58 10 7F 73 

7R91 :- 28 72 28 22 IC 7F C9 FE 

?8::J8 � rn 20 13 21 00 70 1 1 01 

7BA1 = ;,0 75 01 FF 07 ED B0 3A 

)8A9 .. 38 78 32 00 68 C3 E6 F0 

.7f3Bl = FE C0 C0 79 17 17 17 17 

7889 =:) E6 10 C6 09 32 38 78 18 

78Cl = E6 cs (9 2A lC 7F ED 58

78C9 ::. lE 7F 73 28 72 28 22 IC 

)801 = )F 18 80 IA B9 C0 2A IE 

)8LJ� -- 7F 23 23 22 IE 7F C9 lA

7BE1 = 89 cs 18 F2 79 lF 1F lF

?BE9 = 1 F E6 0F 6F 26 7F C9 co

.7BF1 = E5 7B 4E 18 DE co E5 7B 

78F9 -· 4E 18 E4 .79 12 C9 lA 81 

7C01 = 12 C9 co ES 78 79 E6 0F 

7C09 =- FE 06 28 2F 30 47 FE 03 

7CJ 1 •· 28 13 30 15 87 20 03 7E 

7CI9 = 12 [9 J[i 20 04 IA 86 12

7C21 = C9 lA A6 12 C9 lA AE 12 

7C29 = C9 FE 04 20 0A lA 86 12 

7[31 = 3E 00 SF 32 0F 7F C9 lA 

)(39 = 96 18 F4 05 4E lA 5F 06 

7[41 = 08 16 00 62 6A 29 CB 11 

?CB = 30 01 19 10 F8 01 70 12 

.7C51 = 7C 32 0F 7F C9 FE 00 CA 

7C5'.1 = 31 7E FE 0E CA 78 7E C9 

7C61 = 00 00 ED 43 10 7F C9 3A 

.7C69 - 00 7F 5F 26 00 09 22 1£ 

PLOT RIGHT 1 DOT, PLOT DOWN 1 
DOT, PLOT LEFT 1 DOT, PLOT UP 1 
DOT, END. From Figure 2, the codes 
are: 10100 0 0 1,100 100 0 1,110 0 

0 0 0 1, 1 0 0 0 1 0 0 1, '00'. That is: Al 
91 Cl 89 00 in hex. The program shown in 
Listing 2e uses this data to draw squares 
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7C71 = 7F C9 21 20 7F 34 6E 26

7C79 = 24 3A 21 7F 86 28 AE 32 

7C81 = 21 7F Al 12 C9 79 E6 0F 

7C89 = 87 20 02 3E 10 09 47 09 

7C91 = CD E5 78 7E 25 00 87 87 

7C39 = 6F 29 29 29 44 40 lA E6 

7CA1 = 03 09 co 70 7E SF 08 09 

7CA9 = AF 32 0F 7F 2A 10 7F 56 

7CB1 = 23 SE 23 ES 2E 00 79 87 

7CB9 = 28 09 CB 3A CB 18 CB 10

?CC1 = 30 20 F7 7A co E4 ?C 78 

7CC9 = CD E4 7C 70 co E4 7C 09 

7C01 = 79 C6 20 4F 78 CE 00 E6 

7C09 = 07 47 08 SF 08 09 El 10 

7CE1 = CE 09 C9 09 87 28 11 50

7CE9 = 69 16 70 19 57 AE 77 A2

7C:Fl = BA 28 05 3E 01 32 0F 7F 

7CF9 = 78 3C E6 lF 5F 09 C9 79 

7001 = FE 83 28 19 30 lE 09 co 

7009 = F4 2E 09 47 lA 88 79.28 

7011 = 06 FE Al C0 C3 07 78 FE

7019 = 9E C0 C3 07 78 09 co F4

7021 = 2E 09 12 C9 08 20 06 05 

7029 = lF 30 02 10 FB 3E 3.7 80 

?031 = 6F 25 70 7E 12 C9 00 00 

/039 = 2C 40 20 2E 79 FE 29 28 

7041 = 48 30 44 FE 18 28 44 30 

7049 = 51 FE 02 20 09 lA 6F 26 

7051 = 00 23 22 96 .70 C9 FE 0A 

7059 = 20 18 09 CD F4 2E B.7 20 

7061 = FA co F4 2E 87 28 FA co

7['69 = F4 2E 87 28 F4 08 co 50 

7071 = 34 08 09 12 (9 21 FE SA 

7079 = ?E FE ES 20 04 23 7E FE:: 

7081 = 88 C2 E9 7A C3 FU 8A 18 

7U89 = 65 18 42 lA 6F 26 00 29 

/091 = 29 23 40 44 21 20 00 CJ 

)09� = '.JC 34 FE IE 20 0[ 2A 10 

JOA! = )F 1(\ 4F 06 00 09 22 1� 

7DA9 ·- 7F C8 lA 6F 09 16 21 SA 

7081 = 4A 09 3A 38 78 57 0E 10 

7089 = 09 co 73 7C 09 AA 57 32 

70Cl = 00 68 06 70 10 FE 00 20 

70C9 = EF 20 20 EA t9 lA E6 0F 

7001 = 47 87 87 80 C6 30 SF 1 fJ 

7[;09 ::- 7F 0E 05 41 21 IL ?F 22 

7UE.1 = 10 ;;F lA E6 FF 7;, 23 13

/DES = 36 00 23 10 F5 [8 FE 65 

)OFl = 28 2A 30 20 FE 33 20 2F 

of random sizes all over the screen - try 
it! 

Using sound commands 
Table 3 shows pitch and duration values 
used in VZ/Chip-8 sound commands. The 
values given here arc not tuned to a stand-

?DF-8 =

7E01 .. = 

7E09 =

7Ell =

.. 7E 19 = 

7E21 =

7E29 = 

7E31 =

7E39 =

7E41 =

7E49 =

7E51 = 

7E59 = 

7E61 =

7E69 = 

7E71 = 

7E79 = 

7E81 = 

7E89 =

7E91 = 

7£99 =

7EA1 =

)EA� =

.?Eal =

)E89 = 

7EC1 -= 

7EC9 -= 

7EfJ 1 = 

7E09 =

7!:El = 

7EE9 -·

7H1 = 

7EF9 = 

7F01 =

7H19 =

)1-11 = 

)Fl:: =

JF21 =

)F2:3 -

7F31 = 

7F39 = 

7F11 =

7F49 = 

7F5 l .. 

7F 59 -

7F61 -· 

7F69 =-

7F 71 = 

7F 79 -

7F81 =

lA 2A 

JE 06 

0E 00 

FB 71 

32 SF 

se 2A 

48 06 

CJ 28 

0F 7F 

00 87 

29 79 

4F 06 

6C SF 

AE }J 

0F 7F 

09 IA 

4F 46 

10 7F 

05 78 

4F 08 

01 co 

E7 05 

38 JE 

4F 08 

01 co 

E0 cs 

18 BE 

87 CB 

57 [J[l 

28 01 

CB (i) 

01- 2''·-' 

7�' L �!

1 l 

11 

1 j 

J '

11 

B0 

cc 

3� 

FC 

FC 

C. C

cc 

FC 

FC 

Hl 
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00 
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. . 
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00 
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Fl 
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00 1 F 
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32 0F 
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ard pitch, but are chosen so that the scale 
sounds reasonably tuneful when played. 

To play a note, of duration Vl, at pitch 
V2, use a segment of code like: F292

Fl 18. Be sure to use the correct duration 
for the pitch under consideration, other­
wise your tunes will sound uneven! You 
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LISTING 2a. 
8200 -6A 00 -put '00' to VA 

A2. 0A -point I at 820A, the start of the shape data 
DA A9 -show a nine row shape at 0/A,VA) ie (0,0) 
FB 0A -wait for a key to be pressed, store its value in VB 
FO 00-end 

820A- 0A A8 
09 98 
0AA8 
00 CO 
03 FO data for the shape in Ftgure 1. 
3C CF 
00 CO 
0330 
oc oc 

LISTING 2b. RANDOM DOTS 
8200 -CA 7F -put a random number (less than 7F) to VA 

CB 3F -put a random number (less than 3F) to VB 
CC FF -put a random number in VC 
FC CC -load the colour register with VC (ie: random colours) 
8A BO - plot a point at (VA.VB). a random screen position 
EF 83 -scan the keyboard and load the key pressed into VF 
3F 01 - if that key is ·01 • (the BREAK key), skip the next instruction 
12 00 - otherwise, go back to the start (plot another point) 
F0 00 -end; If BREAK key is down, the program will end 

LISTING 2c. SCREEN FULL O' NUMBERS 
8200-6F AA 

FF CC - load colour register with blue 
6A 00 - ·oo· to VA 
68 oo - ·oo· to vs

8208 -6C 00 - ·oo· to VC 
820A -FC 29 -prepare to show VC as a number 

DA 85 -show the number at (VA.VB) 
7 A 08 -ir.crease VA by '08', the next number will be beside the one just shown 
7C 01 --'- increase VC by '01 ', the next number to display is one more than the last 
3C 10 -if the whole row has been shown, skip next instruction 
12 0A- otherwise, go back to 820A and show another number 
78 08 -prepare to show on next row; increase VB by '08' 
38 40 -if we have finished the last row, skip next instruction 
12 08 -otherwise, go back to 8208, begin a new row 
FF 0A -full screen; wait for a key to be pressed 
F0 00 -end 

LISTING 2d. COUNTING 
8200 -6F FF FF CC 6A 00 22 28 68 00 6C 00 7C 01 3C 00 
8210 -12 OC 78 01 3B 06 12 0A 22 28 7A 01 4A 64 6A 00 
8220 -EF 83 3F 01 12 06 FO 00 A2. 40 FA 33 A2 40 F2 65 
8230 -6B 00 6C 00 F1 29 DB C5 78 04 F2 29 DB CS 00 EE 
8240 -00 00 00 00 

LISTING 2e. LOTS OF SQUARES 
8200 -65 FF F5 CC 6A 00 C6 7F C7 3F C5 1F 86 55 87 55 
8210 -85 54 75 01 8F 50 A2. 24 86 7E 7A 01 3A 20 12 06 
8220 -FF 0A F0 00 A1 91 C1 89 00 00 

LISTING 2f. CHIRP 
8200 -CE 07 7E 02 CA OF FA 02 FE 18 7A 01 3A 18 12 06 
8210 -EF 83 3F 01 12 00 F0 00 

don't have to stick to the pitch and dura­
tion values shown in Table 3, so other ef­
fects, such as sirens, can be created. A 
sample sound program is shown in Listing 
2f. 

Saving completed programs 
When you have written a program, and 
are satisfied- that it does what you want, 
save it. There are two options here; 

(i) Save the program with the editor.
This is for programs which still have not 
been fully finished. Save all memory from 
7 AE9 to 8F30. 

(ii) Save the program without the editor.
This is for complete programs, only save 
memory from 7 AE9 to the end of your 
Chip-8 program. 

In either of the above cases, tape users 
will have to put up with the program run­
ning whenever it is loaded, so if the pro­
gram is incomplete, make sure it ends 
otherwise you will never be able to edit it! 

NOTE: We have had complaints from read­
ers who could not get the editor listed last 
month running. Printed below are correc­
tions to lines 70 and 380, and two new 
lines 770, 780 to be added. As well as this, 
we understand that in some issues of the 
magazine, the figure 32 between 90 and D6 
in line 510 was printed so indistinctly as to 
look like 37. So if you have any problems 
after amending the listing, check line 510. 

CORRECTIONS TO THE 'EDITOR' 
LISTING. 
THE FOLLOWING ARE THE CORRECTED 
LINES. 

70 IFT = 118550, PRINTUSR (1) 

380 DATA10,78,C9,DF,20,E9,F1,11, 
27,8E,C3, 78,88,00,00,00 

770 DATA88,C3,Ec,8B,2D,22,A0,78, 
C9,00,00,00 
780DATA§. 

NB. THE LAST TWO LINES NEED TO 
BE ADDED TO THE PROGRAM. • 

Those who couldn't be bothered typing in List­
ing 1 can get a copy (tape only) by writing to 
'Chris Griffin, PO Box 233, Diamond Creek, 
Victoria 3089' and induding $5 with the letter 
(for postage, packing, tape, and my ti�!). 
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Hardware and software 
aspects of screen handling 
on the VZ-200 /300 Pdrtl

Bob Kitch 

This article describes the hardware.aspects of the Motorola MC6847 
Video Display Generator chip which is used in a number of 
microcomputers. Although this is an older device and lacks some of the 
features of newer chips, it is nevertheless a well-used device and Is quite 
easy to interface and comprehend. To illustrate the MC6847, its use in 
the VZ-200 and VZ-300 computers is detailed. Additionally, some 
software implementations are explained and some simple hardware 
modifications to the VZ are given to improve screen resolution and 
display appearance. 

THE MOTOROLA MC6847 Video Display Generator (VDG) 
chip {sometimes referred to as a Cathode Ray Tube Controller 
- CRTC) is used to interface data read from the video RAM 
section of memory and to produce a modulated RF video sig­
nal or monitor output. The MC6847 is capable of operating
in 14 different display modes. However, only a few of these
are usually implemented in a particular installation. The
MC6847 was conceived as one of the family of devices to in­
terface with the Motorola M6800 and M68000 microproces­
sor families, but it can easily be adapted to other
microprocessors. The VDG can be found in video games,
home computers; process control displays, communications
and graphics applications.

The VDG has the complex task of converting data from the 
screen memory into the form necessary for the raster scan 
display used in television and monitors. On these devices, 
the image is 'drawn' on the screen one horizontal scan line 
at a time. The 'spot' moves across the screen from right to 
left and its brightness or colour (chroma) is varied to produce 
the required display. In practice, the whole screen is built 
up in two passes, the first on even-numbered lines and the 
second on odd-numbered lines, by a process called 'interlac­
ing' which helps to avoid flicker. The process occurs every 
20 ms, or 50 half-frames are drawn every second. 

Two types of VDG chip are produced by Motorola - the 
MC6847 for non-interlaced displays and the MC6847Y which 
interlaces the video display. the suffix 'P' after the device 
number identifies a plastic package. An enhanced version 
- the MC6847T1 - is also available but it is not strictly com­
patible with the. MC6847 as ·it requires less external circuitry
and has some additional features.

A timing or clock pulse is required to tie the scan rate and 
memory access cycles of the VDG in with that of the 
microprocessor (MPU) - otherwise chaos would reign on 
the bus systems! An external (to the VDG) clock is used to 
synchronise both the VDG and the MPU. A clock frequency 
of 3.58 MHz is usually selected to give the correct scan rates. 
If a common clock is used then often the speed of the MPU 
is restricted by the video display. 

The format of the display area under the control of the VDG 
is actually 256 'dots' across by 192 'dots' down giving a total 
of 49 152 fundamental picture elements (pixels) under the 

J 
� 
0 
a 

N 
(1) 

-256 DOTS-

DISPLAY AREA 

(49 152 dot■, oll under VOG 
control In oll modes. Eoch 

one of up to 6 colour■ when on, 
depending on mode.) 

• One on each non-Interlaced llne. For Interlace, the lines of the odd 
fleld are copied Into the even field thu■ doubling the number 

of dl■played dot■. 

Figure 1. Typical Format of the Monitor Screen. The border 
Is black In Alphanumeric and Semlgraphlc modes and 
green or buff In Graphic modes. 

'control' of the VDG. Each pixel may be one of up to eight 
colours, depending upon the mode selected (see Figure 1.). 

As you will have observed, the MC6847 does not utilise the 
entire video screen. The standard video screen consists of 
262 scan lines extending across the screen, but the usable 
display window is offset from the top by 25 lines and extends 
192 lines down the screen with a further 25 lines at the bot­
tom being offset. Across the screen, the timing pulses are 
blanked-off to reduce the useable horizontal width. The 
linearity of images is better in the central portion of 8 screen 
and this is used by the VDG. 

The screen is 'memory mapped' with each pixel on the 
screen being represented by a byte (or a number of bits there-
of) in the video RAM. There is a one-to-one correspondence 
between the X-Y location of the pixel on the scree11 and the 
address of its control information in memory. The 3 equence 
of memory addresses, which are accessed to extract data to 
be converted to a video signal, is controlled by the vJJG. The 
VDG also keeps track of the position of the movings pot and 
produces the necessary timirtg signals to synchronise the dis-
play to the computer. It produces, for instance, the t,orizon- ► i 
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tal sync pulse to indicate when the end of the video line has 
been rea·ched so that the spot can 'flyback' to the beginning 
of the next scan line. This pulse also permits the MPU to ac­
cess video memory during the blanking period, thereby avoid­
ing flicker. 

The decoding of the data input to the VDG is usually done 
by a character generator. This may be a pre-programmed, 
on-chip ROM in the MC6847 or an external, perhaps 
programmable, character generator. 

The display modes that the MC6847 may operate in are set 
out in Table 1. this tabulation summarises much of the in­
formation about the VDG chip. The way in which these fea­
tures are selected is in-line with most digital devices. The 
pin assignment diagram for the MC6847 is shown on Figure 
2. The chip is an N-channel, silicon gate device with most
signals being TTL compatible. The device is housed in a
40-pin DIL package. The amount of memory required by the
various display modes is a trade-off against element size or
resolution of the display in pixels. This feature will become
more apparent later.

The lines into, or out of, the VDG can be grouped into six 
classes but classes i) to iv) are the most important to this dis­
cussion. 

i) Address Lines. (DAO - DA 12) These permit up to BK

of video memory to be directly addressed, although only
6K is ever required. The absolute location of the video
memory in the computer system will depend upon the
address decoding used. The starting address is located
at the upper left-hand corner of the screen. The activity
of the address lines is regulated by the * MS pin and the
display mode selected.

ii) Date Lines. (DDO - DD7) These are used to input values
in RAM memory to be mapped onto the screen. The
values are decoded within the chip with repsect to shape, 
luminance and chroma (see later).

iii) Mode control Lines. There are eight important lines into
the VDG which control the 14 display modes. These are
detailed in Table 1. Three major types of display may
be selected: (a) Alphanumerics, (b) Semigraphics and,
(c) Graphics.

The implementation of these displays within the VDG 
is quite different in each case. 

TABLE 1: 
SUMMARY OF DISPLAY MODES FOR MC6847 VDG 

colours bytes 
available video RAM 

Four ALPHANUMERIC Display Modes 

i) Internal ROM Alphanumerics 2 512 
ii) Internal ROM Alphanumerics - Inverted 2 512 
iii) External ROM Alphanumerics 2 512 
iv) External ROM Alphanumerics - Inverted 2 512 

Two SEMI-GRAPHIC Display Modes

v) 32 by 16 Semigraphics 4 (SG4) 8 512 
vi) 32 By 16 Semigraphics 6 (SGS) 4 512 

Eight GRAPHIC Display Modes

vii) 64 by 64 Colour Graphics One (CG 1) 4 1024 
iix) 128 by 64 Resolution Graphics One (RG1) 2. 1024
ix) 128 by 64 Colour Graphics Two (CG2) 4 2048 
x) 128 by 96 Resolution Graphics Two (RG2) 2 1536 
xi) 128 by 96 Colour Graphics Three (CG3) 4 3072 
xii) 128 by 192 Resolution Graphics Three (AG3) 2 3072 
xiii) 128 by 192 Colour Graphics Six (CG6) 4 6144 
xiv) 256 by 192 Resolution Graphics Six (RG6) 2 6144 

The IEEE standard for electrical state relationships uses the suffix '•' 
Instead of the overbar •-• to designate when an electrical signal Is 
active low. 

Vss 

006 

000 

001 

D02 

003 

004 

D05 

TOP VIEW 

007 
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HS 

f"S 

RP 

- A/G 
A/S 

CU< 

CHB INV --
.if B INT/EXT 
.if A GMO 

� GM1 

OA5 Y 

OA6 OM2 

0A7 0A4 

0A8 DAJ 

Vee 0A2 

DA9 0A1 

0A10 DAO 

0A11 OA12 
_______ ,.. -

Figure 2. Pin-out for Motorola 
MC6847 Video Display 
Generator chip as used In the 
VZ computers. 

Switching the screen to Alphanumerics or Graphics 
mode is determined by the (* A/G) line. 

Switching the screen between Alphanumerics or Semi­
graphics mode is set by the (* A/SJ line. 

Selection of the internal (on-chip) or external character 
sets held in ROM is set by the (*INT/EXT) line. In Semi­
graphics mode this line determines whether SG4 or SG6 
mode is selected. 

Normal or inverse Alphanumeric displays are set by the 
(INV) line. Three lines (GMO, GMl, GM2) are used to 
select one-of-eight Graphics modes to be used. 

An eighth control line (CSS) selects the colour set to be 
used in the particular mode selected. Most modes have 
two colour sets available. 

In Alphanumeric and Semigraphics 4 modes, one-of-two 
background colours is selected and in Semigraphics 6 
and Full Graphics modes one-of-two colour sets is 
selected. 

The operating mode of * A/S, • INT/EXT, CSS and INV 
may be changed on a character by character basis in Al­
phanumerics and Semigraphics mode. 

memory element Control Lines 
mapping size •AJG ·AJs •1NT/EXT INV GMO GM1 GM2 

byte BX12 0 0 0 0 X X X 

byte BX12 0 0 0 1 X X X 

byte BX12 0 0 1 0 X X X 

byte BX12 0 0 1 1 X X X 

byte BX12 0 0 X X X X 

byte BX12 0 1 X X X X 

2 bit 3x4 X X X 0 0 0 
1 bit 2x3 X X X 0 0 1 
2 bit 2x3 X X X 0 1 0 
1 bit 2x2 X X X 0 1 1 
2 bit 2x2 X X X 1 0 0 
1 bit sx1 X X X 1 0 1 
2 bit 2x1 X X X 1 1 0 
1 bit 1x1 X X X 1 1 1 
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puters. •WR 8800 
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In the VZ-200 and VZ-300 Com 

iv) Power Supply.
Vss: 0 V supply - normally ground.
Vee: + 5 supply.

v} Video Lines.
These are four analogue signals:
OA B-Y chroma - a three-level signal used in com­

bination with OB and Y to speci­
fy one-of-eight colours. 

OB R-Y chroma - a four-level signal; the fourth is 
used as colour burst timing 
reference. 

y luminance a six-level signal containing com­
posite sync, blanking and four lev­
els of luminance. 

CHB chroma bias or a test point - not used in appli­
cations. 

vi) Device Synchronising Controls.

* MS memory select, three-state control to allow the
MPU to address the video RAM. 

CLK 3.579 MHz clock. 
*FS field sync to indicate the end of the active display

area during which time the MPU may have access 
to the video RAM without causing undesirable 
flicker on the screen. 

*HS horizontal sync to the TV receiver.

tern is the VDG just described. This device interfaces with 
2K of dynamic video RAM which occupies 7000H to 77FFH 
of the memory map for the ZBOA MPU used in the VZs. Ad­
ditionally, a hex write-only latch mapped at 6800H (but ex­
tending to 6FFFH due to simplified address decoding) 
controls, via software,· the display modes implemented on 
the VZ. 

The analogue outputs from the BDG are processed by fur­
ther video circuitry which need not concern us here. All of 
these blocks are synchronised by a 3.58 MHz clock. This is 
an instance where the full speed of the ZB0A (4 MHz) is not 
realised due to impositions by the video display. 

More significantly however, the architecture of the VZ has 
only allowed 2K of RAM for the video display. This effec­
tively prohibits the implementation of some of the hi-res 
graphics modes. [Specifically, modes (xi) to (xiv) in Table l]. 
The VZ does not contain an external character generator 
ROM and relies entirely upon the VDG on-chip character 
ROM. Clearly, the VZ is manufactured to a price (and a very 
attractive one at that!) and was designed to interface with 
Microsoft's BASIC Leyel II ROM routines. Despite these com­
ments, there are opportunities to make a few slight and sim­
ple changes to the hardware around the VDG to implement 
additional display modes with improved resolution. It is also 
possible to add an external character generator - but more 
of these later. 

Figure 3 is a diagrammatic representation of the way irt 
which the MC6847 VDG is interconnected in the VZ com­
puters. The address lines DAO-DA10 (11 lines) are connect-*RP row preset - important when an external charac- ed to 07 _ a 6116 ZK RAM chip_ which is mapped as the ter generator ROM is used. video RAM section of memory. Lines DA11 and DA.12 are 

From this brief description, a grasp of how the VDG aper- not connected, thereby limiting the addressable video 
ates may be gleaned. We will now examine how this partic- memory to 2K. Data lines DDO-DD7 (eight lines) are connect-
ular VDG chip is used in a home computer application - the ed into· the data bus from the MPU of which the 21( video 
VZ computer. RAM memory of course forms a part. The way in which the 

The MC6847 in the VZ·200/300 
eight control lines are connected is of interest as these de-
termine the type of displays available on the VZ. 

computer Reference to Table 1 will indicate how the control lines 
In the VZ computer a number of display modes using the are configured. The Graphics display group consist of GMO, 
MC6847 are available. Specifically, modes (i), (ii), (v) and (ix) GM1 and GM2. As can be seen from Figure 3, both GNO and 
ori Table 1 are implemented as standard on the VZ. These GM2 are tied low (to ground} whilst GM1 is tied high, to the 
modes are 'soft switched' or software selectable from the + 5 V Supply. Similarly, *INT/EXT is permanently ued low,
ROM-resident BASIC and will be described in detail later thereby enabling the on-chip character generator Ro.M. The
in this article. configuration of GM0-GM2 to 010B means that OI\ly Colour

The video display system in the VZ consists of a number Graphics Two (CG2) is implemented when Graphicti mode
of components or 'blocks' - but the heart of the display sys- is selected. ► 
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The remaining four control lines are interesting as they are 
not 'hard-wired' but are set up to be 'soft switched' -
although two quite different techniques are used. 

The INV line is connected to bit 6, or DD6, of the data bus. 
Thus, whilst in Alphanumeric mode, the second most sig­
nificant bit of a byte contained in video RAM controls 
whether a normal or inverse character is displayed. The line 
that selects between Alphanumeric and Semigraphic modes 
- * A/S - is similarly connected to the most significant bit
or DD7. thus this bit determines whether the VDG should
interpret a particular byte as an ASCII character or a graph­
ics shape.

The remaining two lines are connected into the Output 
Latch mapped into 6800H. As mentioned before, this is a 6-bit 
write-only latch. It permits certain software commands to 
set or reset a particular bit of the latch arrd hence switch or 
control specific hardware interfaces. Figure 4 is a schemat­
ic of the portions of the latch which is of interest to us here. 
A copy of the latch is held in RAM at location 783BH. The 
* A/G line, which selects between hi- or lo-res screens, is con­
nected to bit 3 of the Output Latch. If this bit is low or 0,
then the screen is in lo-res mode which corresponds to Al­
phanumeric and Semigraphic modes. If the bit is high or 1,
then hi-res or Graphics (CG2) mode is selected. It is quite sim­
ple to see that the MODE (X) command in BASIC directly
sets this bit of the latch - where X maybe 1 or 0. Note that
bit 3 of the latch corresponds to a value of 0BH on the latch.

The Colour Select line (CSS) is connected to bit 4 on the 
latch which maps as a value of 0FH. The effect of this line 
differs according to the mode selected. The CSS pin selects 
the background colour of the display and in so doing deter­
mines the colour set which may be displayed. When CSS is 
low or 0 the background colour is green, but if set high or 
1, then in lo-res the background colour is orange, but if in 
hi-res then the background is buff. Sounds a little confusing 
- but actually it isn't, giveri a little thought and reflection
on Table 1 and Figure 1. Furthermore, in hi-res mode this
pin selects which of the two colour sets (each containing four
colours) will be selected. Colour set O consists of green, yel­
low, blue and red, whilst colour set 1 consists of buff, cyan,
magenta and orange. Clearly, this pin is set by the COLOR
F, B command where B determines the background colour
and F determines foreground colour.

An understanding of the operation of the mode control 
lines gives a good insight into how the BASIC interpreter in­
terfaces with the hardware and the real world via the screen 
display. 

For the hardware enthusiasts, and others closely follow­
ing this article, the penny should have dropped as to how 
other screen modes can be made selectable on the VZ by some 
simple hardware alterations. 

Improved graphics on the VZ computer 
One of the disappointing features of the graphics capability 
of the VZ is that the Semigraphics (SG4) and Graphics (CG2) 
modes have rectangular characters and elements which con­
siderably detract from the appearance of the displays. This 
feature can be remedied. 

The following simple hardware modifications are outlined 
for those who feel they are competent tackle it. They involve 
the installation of three switches on the VZ. Figure 3 pro­
vides an indication of what is required. 

If *INT/EXT can be switched high, then Semigraphic mode 
SG6 becomes available on the computer. This has the advan­
tage of giving higher screen resolution and, although the 
characters are still rectangular, their elements are square 
rather than rectangular as in the standard implementation 
of SG4 mode. 

In Graphics mode, only CG2 is available in the VZ. By 
switching GM1 and GM2 it is possible with the 2K of video 

( 
i 

BIT 

5 

Figure 4. Schematic of Output Latch mapped at 6800H 
(266240) In VZ computers. (Other latches are used to 
control plezo-speaker and cassette output) 

4 Q4 - CSS VOG background colour. 
0 green (hi- ond lo-res) 
1 orange (lo-res) buff (hi-res) 

.3 Q.3- A/G VOG display mode. 
0 lo-res 
1 hl-rea 

memory to implement a further three modes (CG1, RG1 and 
RG2).--There is little ·point in switching GMO as there is in­
sufficient memory to cover modes (xi) to (xiv). The element 
size in SG6 and CG1 is the same (3x4 pixels) and so there 
is little to choose between them - although their usage of 
memory is different and the characters in SG6 mode can be 
'specified' through the keyboard as is done in SG4 mode on 
the VZ. 

RG1 has the same resolution as the standard MODE (1) dis­
play but is only two-colour and consequently uses only half 
the memory space. the real benefit of adding the switches 
is in obtaining RG2 mode on the VZ. Although this only two 
colour, the element size is 2x2 pixels and is square. This is 
a great mode for plotting graphs for instance, where the 
screen resolution is 128 elements across by 96 elements down 
the screen. 

To achieve this modification, use three SPDT toggle 
switches. Wire one side of each switch to + 5 V, or pin 17 
on the VDG, and wire the other side of each switch to ground 
or pin 1 of the chip. Cut the tracks leading from pins 27, 29 
and 31 (GM2, GMl and *INT/EXT) and wire the chip side 
to the centre terminal of a switch. This enables the three con­
trol lines to be switched high or low. (See inset on Figure 3.) 

There you have it! It remains now to develop suitable soft­
ware to drive these additional modes. The possibilities 
opened by the 'square' modes of SG6 and RG2 are exciting. 
(Who is going to submit some drivers for this conversion?) 

As an afterthought, whilst you have got the VZ on the 
bench, why not add a RESET switch? A normally closed 
push-button switch inserted into the 'reset on power-up' line 
overcomes the annoying business of powering-down the VZ 
for resetting. � - continued next month. 
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Hardware and software 
aspects of screen handling 
on the VZ-200 /300 ·· 

. -

Concluding with coverage of the 
software interface in the VZ and the 
MC6847 VDG, looking at the standard 
screen modes. 

IT IS NOW OPPORTUNE to briefly discuss the software 
interface in the VZ and the VDG. I will only discuss the stan­
dard screen modes used on the VZ - not the additional 
modes mentioned in Part 1. 

Lo-res/Text/Mode (0). 
In the lo-res mode the screen is formatted into 16 lines down 
the usable window with each line containing 32 characters. 
Thereby providing 512 addressable characters on the screen. 
A quick calculation {or look at Table 1) will show that each 
character is composed of 8 by 12 pixels {or dots). Further­
more, each character is 'described' in a single byte in the 
video RAM section of memory. The upper left-hand charac­
ter on the screen is memory mapped onto address 7000H 
(28672D), and the lower right-hand character is mapped onto 
7000H + 1FFH (291830). A memory map for the lo-res screen 
is given in Figure 5. 

A formula is often used to calculate the address of a par­
ticular character on.the screen. Let AA be the position of the 
character ACROSS the line (which ranges from Oto 31) and 
let AD be the line number DOWN the screen (ranges from 
0 to 15). i.e: working in the SE quadrant of an X-Y axis sys­
tem. The relationship between (AA.AD) and the address in 
RAM is -

MAPPED ADDRESS = START ADDRESS + (32 • AD + AA) or 
Addr = 28672 + (32 • AD + AA) 

Part 2 

Bob Kitch 

This calculation is often used in games to POKE values into 
selected memory locations or when screen formatting via the 
use of the PRINT@ statement where it is performed 'trans­
parently'. 

When the VZ is 'soft switched' to MODE (0) three of the 
modes in the VDG become available. There are internal ROM 
Alphanumerics (Normal and Inverse) and Semigraphics 4. 
There is no user-definable external character generator avail­
able in a standard VZ and also the Semigraphic 6 mode is 
not implemented due to hardware limitations. (Although I 
understand that the LASER 200 had SG6 rather than SG4 im­
plemented as standard - but see previous section). 

Let's digress for a while to describe how the on-chip cus­
tomised character generator located in ROM on the VDG 
actually formats the 8 by 12 pixels to form each character. 
Firstly, in text mode. Table 2 shows the actual character set 
with corresponding codes resident in the VDG ROM. Figure 
6 shows a typical character in Alphanumeric Mode (Inter­
nal). The spacing between characters across the line and be­
tween lines is set by the format held in the character 
generator. A Non-ASCII type character code is used on the 
VZ such that lower case (and control) ASCII characters are 
not represented. The 'lower case' ASCII values are used to 
signal 'inverse' characters by setting bit 6 high. 

An Alphanumeric character in 'normal' mode is colour 
selectable as either green or orange with a black background. 
In 'inverse' mode, the character is black with the background 
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Figure 5. Screen addressing 
for MODE (0) or lo-res 
displays on VZ computers. 
This mode corresponds to 
Alphanumeric and 
Semlgraphlc 4 on VOG and Is 
32 by 16 characters In size. 
Each character Is byte-
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being selectable from green or orange. Remember that the 
Inverse mode of the MC6847 is set by bit 6 of the data value 
contained in video RAM. (see also Figures 1 and 6). 

An understanding of this involves looking at individual bits 
within the bytes and also looking at how these bits can con­
trol and reset certain control lines on the VDG (as outlined 
in Part 1). 

In text mode there are 64 characters in each of the Nor­
mal (0-63) and Inverse (64-127) sets. This implies that a 6-bit 
code is u�ed to encode the character shape and that bit 6 de­
termines whether Normal or Inverse. 

For example:-

b7 b6 b5 b4 b3 b2 b1 bO 

0 0 1 0 0 1 0 1 Binary • 370 or '%' normal. 
0 1 1 0 0 1 0 1 Binary • 1010 or'%' inverse. 

Note the way that bit 6 determines normal/inverse. Also 
note that bit 7 does not change. The most significant bit (MSB) 
is used to indicate text character to the on-chip ROM. 

In summary, for the character source, a 6-bit ASCII code is 
used to call the elemnent from the on-chip ROM, the seventh 
bit indicates normal or inverse illumination, and the eighth 
bit is held low to indicate Alphanumeric mode. 

j..:.+j+11 --� --���,� 

INVERst 
Black character 

1 

• 

l 

Green or oronge baclc91""ound (•electable) 

• PIXEL OFF 

0 PIXEL UT 

NORMAL 
Block bock9round 

c,..,, or orang• character (Hlectabte) 

Figure 6. Format of Alphanumeric Mode - Internal on 
MC6847. Each character Is 12 by 8 pixels and each screen 
la 32 by 16 characters. A 6-blt ASCII code apecfflM the 
character from an on-chip ROM. 
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alpa 
*A/S 

b6 b5 b4 

6--bit 

b3 b2 b1 bO 

ASCII 

In graphics mode the Semigraphics 4 mode of the VDG is 
used. The 8 by 12 pixel character is divided into four 'rec­
tangular' quadrants of size 4 by 6. The quadrants are 'psuedo­
addressable' by selecting the correct area as shown on Figure 
7. 

In Semigraphics mode, a more comprehensive form of en­
coding is used. The character codes extend from 128 to 255, 
implying that the MSB (or bit 7) is set to 1 (or high) to indi­
cate that a graphics character is encoded in the byte. The 
graphic block character contains 16 discrete patterns involv­
ing 'switching' on or off the four quadrants. The four 
low-order bits handle a quadrant a piece (refer Figure 7). Ad­
ditionally one-of-eight illumination colours is encoded in the 
next three bits (bits 6 to 4). 
For example:-

T 
15 

1 
f 

1 

b7 b6 b5 b4 b3 b2 b1 bO 

0 0 1 0 0 1 · 0 1 Binary • 2170 or �- cyan 
0 1 1 0 0 1 0 1 Binary • 1450 or S. yellow 

! 1 jc2j c, jcoj03j02j 01 jooj 
BYTE ORGANISA TlON 

Ox C2 c, co COLOUR 

0 X X 

0 0 

0 0 

0 

0 

0 

0 

, , 1 

)( BLACK 

0 GREEN 

0 

0 

YELLOW 

BLUE 

REO 

BUFF 

CYAN 

0 MAOE:NTA 

1 CRANCE 

Figure 7. Format of Semlgraphlc 4 Mode on MCsa,1. Each 
character la 12 by 8 pixels but elements or quadrat1t• can 
be lndlvtdually Illuminated giving a screen resolutl4'" of M 
by 32 elements In up to eight colours. 
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Figure 8. Screen Addressing 
for MODE (1) or hi-res 
displays_ on the VZ computers. 
This mode corresponds to 

. Colour Graphics 2 on the VDG
and Is 128 by 64 elements In 
size. Each element Is mapped
with two bits.

� 7000H (28672) ·

0,0 ► 

0,15 ► 

0,31 ► 

0,47 ► 

0,63 ► 
'1::_ 77E0H (30688)

In summary, for Semigraphics mode it can be seen that 
each of the four least significant bits controls one of the quad­
rants, whilst the next three bits determine the colour of the 
illumination. The most significant bif is set high to indicafe 
a graphics block is encoded. 

b7 b6 b5 

graphic colour 
*A/S

b4 b3 

G3 
b2 b1 bO 
G2 G1 GO 

In this mode, although the screen is formatted into 32 by 
16 graphics blocks, in fact the quadrant resolution is actual­
ly 64 by 32 and with all of the eight colours available. This 
may be thought of as an intermediate resolution display 
mode. 

Thus it can be seen that Alphanumerics in either Normal 
or Inverse style and Semigraphics blocks of up to eight 
colours can be individually set on the lo-res screen by byte 
mapping. Different forms of encoding the necessary infor­
mation are used in each case. These features combine to make 
MODE(0) quite a powerful display despite its lack of reso­
lution. 

Hl·res /Graphics /Mode(l) 
In hi-res or MODE(l), the screen has 128 by 64 elements 
individually addressable. This corresponds to 8192 elements 
and with only 2K of video RAM available, then some sort 
of trade-off in features over lo-res must ensue. In hi-res, each 
element is 2 by 3 pixels in size and is (noticeably) rectangu­
lar in shape. Video RAM addressing extends from 7000H 
(28672D) to 71FFH {30719D)- 2048 bytes as shown in Figure 
8. 

This mode corresponds to Colour Graphics Two (CG2) on 
the VDG chip. Each byte addresses four consecutive elements 
across the screen. Each element may be one-of-four colours 
(selected from either of the two colour sets). Note the trade­
off in colours and the different way in which elements are 
addressed on the screen - such that MODE(0) and MODE(1) 
screens cannot be mixed. 

There are a couple of ways in which each element may be 
illuminated. 

The simplest (and slowest) way is by using the BASIC com­
mands of SET and RESET. These commands alter two bits 
of the appropriate byte in the video RAM area. Th� process­
ing is very slow because of this limitation.and the fact that 

63,0 701FH (28703) � 
� ◄ 127,0 

◄ 127,15 

◄ 127,31

◄ 127,47 

'

63,63
◄ 127,63

77FFH (30719) � 

it is done through the BASIC interpreter. Listing 1 provides 
a simple illustration of this method. The program fills the 
entire screen with hi-res elements according to the COLOR 
command. The use of integer index variables speeds up the 
program a little. 

10 'UtSNAlL GRAPHICS DEMOtU 
20 'Ill HI-RES 111 
30 'Ut VERSION 1.2 an 
40 'Ill R.8.K. 22/5/Bb 111 
� 'IU EXECUTION TINE 4:S. 7 SECS. 
100 'SET TO HI-RES 
120 1'10DE<l> 
1:SO COLOR :S,O 
140 SOUND 10, 1 
200 FOR '1"4•0 TO b:S 
210 FOR H'1.•0 TO 127 
220 SET IH'1., V'r.l 
2:SO NEXT H'1. 
240 NEXT VX 
250 SOUND 10, 1 
2b0 STOP 
270 END 

10 'IUSNAlL GRAPHICS DEMOUI 
20 'tit HI-RES au 
30 • au VERSION 2.3 tu 
40 'Ill R.B.K. 22/5/Bb Ill 
50 'Ut 1.XECUTION TIME 8,3 SECS. 
100 'BET TO Hl-RES 
120 1'10DE<ll 
130 COLOR ,O 
140 VX•170180UNO 10, I 
200 FOR 1X•28b72 TO 30719 
210 POKE IX,VX 
220 NEXT IX 
250 BOUND· 10, 1 
2b0 STOP 
270 END 

10 'UtNEM-LI8HT-SP€ED GRAPHICS OE1'10UI 
20 'taa HI-AES ua 
30 •au VERSION 1.2 tu 
40 'ttt R,8,K, 22/5/Bb Ut 
50 •,u EXECUTION Til'IE 0.:5 SECS. 
100 'IULOAO 8LOO< N0VE 1'1ACH1NE CODE. Ut 
110 FOR IX•-28687 TO -28674 
120 MAD AX1 POKE IX,AX 
130 NEXT 

LISTING 1 

LISTING 2 

LISTING 3 

140 DATA :S:S,0,112,17,1,112,1,255,7,54,170,2:S7,17b,201 
200 'tltlNITIALIZE USR<> TO ADDf!ESS 8FF1H OR -286870.a•• 
210 POKE 30862, 2411 PQl(E 308b:S, 14:S 
300 'IIISET TO Hl-RES,ttt 
310 "100£ ( 11 
320 COLOR ,o 
:S:SO SOUND 10, 1 
340 X-t/!'ft(Ol 

350 BOUND 10,11 SOUND 0,9 
360 COLOR , l 
370 SOUND 10,11 80U'U> 0,9 
380 &TOP 
31'0END 
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10 • ••••••••••••••••••••••••• 
20 • U • 2000 VZ SCREENS • U 
30 ' U • VERSION 1. 2 U • 
40 •••• R.B.K. 18/5/86 ••• 
!50 ........................ .. 
60 ' 
100 • u•FINO TOP OF MEMORY. 

LISTING 4 

110 1'11•PEEK (3089811Ll•PEEK <3089711 • u•PRESERVE TOM POINTERS. 
120 TN-11U25o+L1-20 1 'U•RESERVE TOP 20 BYTES. 
130 MS•JNT<TM/25blaLS•TM-MS•256 
140 POKE: 30898,MS1POl<E 30897,LS 
1!50 • 
200 'SUSET UP LOADING OF USRO ROUTINE. 
210 TP'I-TM+l 1'SSSNEXT AOOR IN RESERVED 1'1EM. 
220 11S•INT<Tl1/256l1LS•TM-MS•256 
230 POKE 30863, MS I POKE 30862, LS 
240 AD•TM+10 1'SSSAODR. FOR CHARACTER BYTE. 
250 IF TM>::s:2767 THEN TM•TM-65536 1 'SUCONVERT TO SIGNED INTEGER, 
260 IF AD>32767 THEN AD•AD-65536 
270 ' 
300 'USLOAD MACHIN€ CODE. 
310 FOR IO•TM TO TM+l3 
320 READ VL I POKE ID, VL 
330 NEXT 
340 ' 
400 ' U SZ-80 BLOCK MOVE SUBROUTl NE. 
410 DATA 33,0,112 1'LO HL,7000H 
420 DATA 17;1,112 1'LD DE,7001H 
430 DATA 1,255, 7 1 'LO BC, 07FFH 
440 DATA 54,85 :'LO <HL>,5:5H 
4!50 OAT.A 237,176 1 'LOIR 
460 DATA 201 1'RET 
470 ' 

111286720 START VIDEO RAM) 
I 11286730 NEXT OR DEST.> 
<1120470 SIZE OF VIDEO RAM> 
111850 YELLOW OR CHAR. "U" > 
<BLOCK MOVE INSTRUCTION> 

500 'USINITIALIZE DELAYS - CONTROL SPEED OF EXECUTION BY D. 
510 T•O a'IUTONE O IS REST. RANGE IS O TO 31 
520 0•4 1••••DURATION 9 IS LONG. RANGE IS l TO 9 
530 P•30744 a'SSIAODR. FOR INVERSE CONTROL. 
540 POKE P,O 1' UISET UP SCREEN. 
550 
600 ••••SET UP DENO LOOP. 
610 FOR ID•O TO 255 
620 POKE AD, JO 1 • IUSET CHARACTER BYTE. 
630 'SSSSCREEN MESSAGE. 
640 1100£.(0) 1 'U•SET •AIG LO. 
6!50 POl<E P,O a•saaSET INV LO. 
660 PRINT�234," CHAR • "1I01SOUNO T,D 
670 'SSSLO-RES SCREENS. 
680 'SSSLO�ES GREEN CHARACTER ON BLACK BACKGROUND. 
690 X•USRIOl1COLOR,01SOUNO T,D1'USSET CSS LO. 
700 ••••LO-RES ORANGE CHARACTER ON BLACK BACKGROUND. 
710 COLOR,11SOUNO T,O 1'UISET CSS HI. 
720 POKE P, 1 1 'SUSET INV HI. 
730 'SULO�ES BLACK DiAAACTER ON GREEN BACKGROUND. 
740 X•USR <Ol I COLOR, Oa SOUND T, 01 • SISSET CSS LO. 
7!50 'IULO-RES BLACK CHARACTER ON ORANGE BACKGROUND. 
7b0 COLOR, 11 SOUND T, 0 1 'SSSSET CSS HI. 
770 'USHI-RES SCREENS. 
780 MOOE11l :'SUSET SA/G HI. 
790 POKE P,O 1'SISSET INV LO. 
800 'StSHI-RES COLOR SET O - GREEN SURROUND. 
810 X•USR<0>1COLOR,01SOUND T,o,•aasSET CSS LO. 
820 'SUHI-RES COLOR SET 1 - BUFF SURROUND. 
830 COLOR,laSOUND T,D ,•,nsET css HI. 
840 POKE P, 1 1 • USSET INV HI. 
850 'USHI-RES COLOR SET O. 
SbO X•USR<Ol 1COLOR,01SOUND T ,D1 • SUSET CSS LO. 
870 'UaHI-RES COLOR SET I. 
880 COLOR,llSOUNO T,D 1'USSET CSS HI. 
�o • anRESET CONTROLS. 
900 POKE P,01COLOR,01CLS 
910 NEXT 
920 
930 ••••RESET TOM POINTERS. 
940 POKE 30898, M 11 POKE 30897, L 1 
� STOP1ENO 

A quicker way is to POKE values into each byte, thereby 
setting four elements at a time. Listing 2 demonstrates this 
technique. This program also fills the entire hi-res screen with 
elements whose colours are determined by the variables V%. 

The quickest way is to use a machine language program 
to load appropriate values into the video RAM. This tech­
nique is a very rapid way to fill the screen. Listing 3 is an 
example of this method. This program POKEs machine code 
into hi-memory. The subroutine uses the very efficient zao

Block Move command to fill the screen according to the value 
stored at address -28677D. It is fast! 

Both of the last two methods require that an understand­
ing of the value to enter into RAM is known. This requires 
a knowledge of how each byte is organised in CG2 mode. 

As mentioned previously, each byte controls four elements 
which can be selected from four colours. Bits are treated in 
pairs (dibits!) with each pair corresponding to an element. 
Each dibit can have a value of 00B to 11B to indicate colour. 
This is set out on Table 3. 

Four example, suppose we want an entirely BLUE screen. 
Then POKE (128 + 32 + 8 + 2) or 170D into the appropriate area 

I 

TABLE 3: 
CONFIGURATION OF BYTES IN MODE (1). 

3 2 0 Ele11Mnt • 

0 0 0 0 I 0 0 0 0 I Bin. • four GREEN/BUFF elements. 
0 0 0 0 Dec.• OD 

0 1 0 1 I 0 1 0 1 I Bin. • four YELLOW/CYAN elements. 
64 16 4 1 Dec. • 850 

1 0 1 0 I 1 0 1 0 I Bin. • lour BLUE/MAG ENT A elements. 
128 32 8 2 Dec. • 1700 

1 1 1 1 I 1 1 1 1 I Bin. • four RED/ORANGE eiem&nts. 
192 48 12 3 Dec. • 2550 

The decimal numbers corresponding to each element position AND colour 

provide the value that needs to be POKE'd or loaded. 

of the screen. If, however, a striped screen consisting of RED­
GREEN-BL UE-YELLOW vertical bands is required, then 
POKE (192 + O + 8 + 1) or 201D. 

Although only four colours are available, there are two 
colour sets available. These are called by the COLOR 
command. 

COLOR, 0 sets the background colour to green and the 
'strong' colours of yellow, blue and red are available. 

COLOR, 1 sets the background to buff and the 'pastelle' 
colours of cyan, magenta and orange are available. 

To think back to the RESET command mentioned before, 
it should be apparent that this command simply resets each 
dibit or element back to 00B, or the background colour. 

Finale 
Well there we have it! For those who have perservered thus 
far I have included Listing 4 which is entitled '2000 VZ 
Screens'. It is about as exciting as watching a Late Night 
Movie - and takes about as long to run! Actually it illustrates 
all of the features discussed in this article. For those who wish 
to sit-it-out - watch those control lines operate! 
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REFERENCE LISTING OF VZ-200/300 MAGAZINE: 

ARTICLES 

Since its introduction in early 1983, over one hundred articles on 
the VZ-200.and 300 have appeared in magazines. some articles review 
the hardware and others describe peripherals, some excellent games 
have been published and a very useful set of utility routines has 
emerged. 

This bibliography for the VZ computer is a must for the serious 
VZ User. 
UTILITIES 

Oct. 83 APC 52, 4 BASIC program conversion. (Surya) (2) 
Nov. 83 APC 57, 9 Program conversion Pt. 2 (Surya) (2) 
Nov. 83 APC.. 89-95 BASIC converter chart. (Surya) (7) 
Feb. 84 APC 140-1 Program conversion Pt. 2 (Surya) (2) 
Mar. 84 APC 42-3 Program conversion - Apple II (Surya) (2) 
Apr. 84 APC 71-2 Program conversion - TRS BO/System 

80 (Surya) (1) 
May 84 APC 75-6 Program conversion - Atari (Surya) (2) 
Jun. 84 APC 67 Program conversion - Sinclair (Surya) (1) 
Jul. 84 APC 129-30 Program conversion - BBC (Surya) (2) 
Mar. 84 ETI 63 More functions for the VZ-200. (Olney) (1) 
Apr. 85 ETI 117 Notes and errata for Olney . (-) 
Jul. 84 MBO 3-4 VZED - three new functions. (1) 
Aug. . 84 M80 2 VZ-200 output latch . (1) 
Aug. 84 M80 9, 15, 16 Memory peek VZED. (Carson) (1) 
Aug. 84 M80 3-4 Microsoft ROM BASIC Level I bug. (1) 
Apr. 85 APC 97 VZ-200 bug. (Tritscher) (-) 
Aug. 85 APC 31 VZ bug. (Tritscher) (-) 
Aug. 84 APC 94 VZ-200 moving message and trace. 

(Batterson) (1) 
Nov. 84 APC 125 Trace function. (Breffit) (-) 
Nov. 84 APC 125 VZ-200 correction. (Kelly) (-) 
Oct. 84 ETI 135-7 Extending VZ-200 BASIC. (Olney) (3) 
Noy. 84 APC 125-6 TRON/TROFF function for VZ-200. 

(Thompson} (1} 
Nov. 84 APC 208-12 MON-200 machine code monitor. 

(Stamboulidas) (5) 
Nov. 84 PCG 55-56 Lprinter. (Quinn} (2) 
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AEM Australian Electronics ETI Electronics Today 
Monthly International 

APC Australian Personal MBO Micro-80 
Computer MC Micro Choice (UK) 

BYC Bumper Book of Programs by PCG Personal Computer Games 
YC PCN Personal Computer News 

cc Creative Computing (US) (UK) 
CFG Computer Fun and Games PE Practical Electronics (UK) 

CT Computing Today (UK) .WM Which Micro (UK) 
CHC Choice YC Your Computer 

EA Electronics Australia 

The numbers in brackets are the number of sheets in each article. 
A dash (-) indicates that the article is on the same sheet as the item 
above. 

If Users wish to obtain copies of the articles referred to in this 
bibliography they may -

i) contact me for copies ... or ... 
ii) buy back copies of the magazine from the distributor ..• or ... 

iii) borrow from your local library. 

Compiled by -
Bob Kitch, 7 Eurella St., KENMORE, QLD 4069. Ph. (07) 378 3745 

PLEASE ADVISE OF ANY ADDITIONAL ARTICLES ... or ... 
CHANGES, AL TERA TIO NS OR BUGS IN. LISTINGS to assist other 

. users. 
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Nov. 84 PCG suppl. VZ-200 reverse video. (1) Feb. 86 ETI 72-4 Modifying VZ-200 16K memory 
Feb. 85 APC 171 BASIC understanding (Hobson) (1) expansion. (Olney) (3) 
Feb. 85 APC 20 VZ-200 into puberty - Olney's Mar. 86 ETI 48 Talking VZ-200. (Bennets) (1) 

extended BASIC. (1) Sep. 86 AEM 89-92 VZ-200/300 Screen-handling. (Kitch) (4) 
Apr. 85 PCG 62-64 Find. (Stamboulidas) (3) 
Apr. 85 APC 19 Use of RND in dice and card games. COMMERCIAL SOFfW ARE REVIEWS 

(Holland) (1) Mar. 84 APC 190-1 Review of DSE 'Matchbox', 'Biorythms', 
Apr. 85 APC 103 VZ variable definition. (Stamboulidas) (1) 'Circuit'. and 'Poker'. (Davies) (2) 
Apr. 85 APC 95 Variable GO TO on VZ. (Olsen) (1) Aug. 84 peg 46-47 Review of DSE 'Panik' and 'Ladder 
Jul. 85 APC 176 Correction to VZ variable GO TO (-) ··challenge'. (1) 
May 85 APC 52-3 Lusco support for VZ-200. (Young) (1) Oct. 84 PCG 90-91 Review of DSE 'knights and Dragons', 
May 85 ETI 99-101 VZ-200 hardware interrupt. (Olney) (3) 'Ghost Hunter', 'Othello', and 
May 85 APC 110 Background VZ. (Williams) (1) 'Invaders'. (2) 
Aug. 85 APC 130 VZ-200 instant colour. (Willows) (-) Nov. ll.4 PCG 90-96 Review of L YSCO 'Cub Scout' and DSE 
Aug. 85 APC 130-3 Reversed REM. (Quinn) (1) 'Dracula's Castle'. (1) 
Sep. 85 APC 145 Real-time clock. (Griffin) (1) Jan. 85 PCG 65 Review of DSE 'Air Traffic Controller' 
Oct. 85 APC 218 APC benchmark BASIC programs. (1) and 'Tennis'. (1) 
Oct. 85 APC 147 VZ deletions. (Quinn) (1) Feb. 85 PCG 76 Review of DSE 'Defence Penetrator' 
Nov. 85 APC 189 VZ EDITOR/ASSEMBLER tips. (Lam) (1) and 'Star Blaster'. (1) 
Nov. 85 ETI 94-5 Olney's Level II BASIC for VZ-300/300. Mar. 85 PCG 76-77 Review of DSE 'Planet Patrol' and 

(Rowe) (2) 'Learjet'. (1) 
Jan. 86 APC 83, 5 VZ user graphics. (1) Apr. 85 PCG 94-99 Review of DSE 'Asteroids', 'Super 
Feb. 86 APC 127 Machine language calls. (1) Snake' and 'Lunar Lander·. (1) 
Mar. 86 APC chart APC BASIC converter chart 1986. (8) Apr. 85 ETI 103 Logbook and Morse on VZ-200. (1) 
Mar. 86 YC 103-5 VZ-200 cassette inlays. (Dutfield) (3) Oct. 85 PCG 68-9 Review of DSE 'Duel'. (1) 
jun. 86 APC 209 VZ pause. (1) Nov. 85 PCG 70-1 Review of DSE 'Attack of the Killer 

Tomatoes'. (1) 
GAMES 

Dec. 83 APC 161-3 Missile Command. (Whitwell) (2) HARDWARE REVIEWS

Jan. 84 YC 65 Graphic Sine Waves for VZ-200. Apr. 83 APC 58-66 VZ-200. (Hartnell) (5) 
(Nickasen) ( 1) Apr. 83 cc 38-43 Review of VZ-200 (3) 

Apr. 84 APC 178-80 Moon Lander. (Alley) (2) May 83 cc 26-30 Video Technology VZ-200 PC. (Ahl) (3) 
Jul. 84 APC 174-8 Blackout. (Pritchard) (3) jun. 83 EA 137 New low-cost computer - VZ-200. (1) 
Jul. 84 Meo 7, 22 Battleships. (Carson) (1) Jun. 83 ETI 30 Dick Smith colour computer. (1) 
Jul. 84 M80 7, 20, 21 Junior Maths. (Carson) (2) Jun. 83 YC 6 DSE VZ-200. (-) 
Aug. 84 M80 9, 16 Contest Log VZED. (Carson) (1) Aug. 84 PCG 12 VZ-200. (-) 
Aug. 84 M80 9, 16, 17 Dog Race VZED. (Carson) (1) Jul. 83 ETI 32-7 DSE's personal colour computer. 
Oct. 84 PCG 55-7 High Resolution Graphics Plotting. (Harrison) (3) 

(Thomson) (3) Jul. 83 EA 130-3 The VZ-200: colour, graphics and sound. 
Nov. 84 PCG 82 Tips for 'Ladder Challenge', 'Panik' (Vernon) (4) 

and 'Asteroids'. (1) Jul. 83 PCN 16 Timing the Laser's phazer. (Stokes) (1) 
Jan. 85 PCG 54 POKEs to 'Ghost Hunter'. (-) Sep. 83 WM 40 Laser. (-) 

85 BYC 146-7 Gold Simulation. (McCleary) (2) Aug. 83 YC 20-33 Cash and Carry Computers. (Bell) (9) 
Mar. 86 CFG 4-5 Gold Simulation. (McCleary) (-) Sep. 83 cc 202-4 Review of VZ-200 and PP40 (1) 

85 BYC 147 Knight's Cross. (Lucas) (1) Oct. 83 APC 77-8 VZ-200. (1) 
Jan. 85 APC 129-31 Sketcher. (Leon) (3) Oct. 83 WM 135 Texet TX8000. (1) 
Jan. 85 YC 88-89 Punch. (Rowe) (2) Oct. 83 CT 12 The Laser 200. (-) 
Jan. 85 PCG 44-48 Space Station Defender. (Shultz) (5) Dec. 83 CT 11 Laser 200. (-) 
Mar. 85 YC 105-9 Decoy. (Rowe) (2) Nov. 83 CT 37-40 A look at the Laser. (Green) (4) 
Apr. 85 YC 160 Painter. (Daniel) (1) Nov. 83 WM 42-108 The Laser - a shot in the dark. (3) 
Apr. 85 PCG 65-7 Roadrace. (Thompson) (3) Feb. 84 cc 218-21 Laser PP40 Printer/Plotter. (2) 
May 85 YC 106 Number Sequence. (Thompson) (1) Spring 84 MC 52-4 Laser 200. (Green) (3) 
May/Jun 85 PCG 63-7 Sketchpad. (Thompson) (5) jun. 84 EA 12-9 Buying your first computer. (Vernon) (6) 
jun. 85 YC 70 Morse Tutor program. (Heath) (1) Aug. 84 EA 30-3 An important role for small computers. 
Jan. 86 YC 150-1 Morse Tutor - again. (Heath) (2) (Williams) (4) 
Jul. 85 YC 81 Electric Tunnel. (Daniel) (1) Oct. 84 PCG 82-87 Home micro supertest. Pt. 3 
Aug. 85 YC 114 Number Slide. (Daniel) (1) (Bolling ton) (5) 
Oct. 85 PCG 47-52 Cube. (McMullan) (6) Nov. 84 PCG 14-19 Home micro supertest. Pt. 4 
Oct. 85 YC 105-7 Yahtzee. (Thompson) (3) (Bolling ton) (4) 
Mar. 86 APC 208-9 VZ Frog. (Alley) (1) Nov. 84 EA 78-80 VZ-200 as a WP {DSE E&F tape WP). 

. May 86 ETI 93 Balloon Safari, The Drop and Flatten. (Williams) (2) 
(Sheppard) {1) Dec. 84 CHC 28-31 Review of video games consoles. (4) 

Jul. 85 ETI 102-6 Dick Smith's new VZ-300. {Rowel (5) 
BUSINESS Aug. 85 EA 22-7 WP on the new VZ-300. (Williams) (5) 
Aug. 84 APC 172-7 Database VZ-200. (Barker) (6) Dec/Jan 86 PCG 11-15 How to buy a micro - VZ-300 
Oct. 84 APC 214 WP for VZ-200. (McQuillan) (-) compared. (4) 
Oct. 85 APC 82-3 Comment on Barker's and Quinn's DB. 

(Lukes) H GENERAL PROGRAMMING 

Oct. 84 APC 126-30 Minicalc Spreadsheet. {Stamboulidas) (5) Jan. 83 PE 3/1-3/5 PE Micro-file # 3 - zao. (Coles (5) 
Dec. 84 APC 214 Correction to Minicalc. (1) Mar. 84 APC 73-85 Teach yourself assembler Pt. 1 (Overaa) {6) 
May 85 APC 162-3 Micro Type (WP). (Browell) (2) Apr. 84 APC 57-64 (8080, zao. 6502) Pt. 2 (Overaa) (5) 
Jul. 85 APC 164-6 Database. (Quinn) (2) May 84 APC 89-98 (8080, zao, 6502) Pt. 3 (Overaa) (5) 

Jun. 84 APC 53-60 (8080, Z80, 6502) Pt. 4 (Overaa) (5) 
PERIPHERALS Jul. 84 APC 61-64 (8080, Z80, 6502) Pt. 5 (Overaa) (3) 
Feb. 84 EA 131-2 Real-world interface. (1) Aug. 84 APC 110-116 (8080, Z80, 6502) Pt. 6 (Overaa) (5) 
Aug. 84 EA 65 Improved graphics on VZ-200. Sep. 84 APC 145-151 (8080, Z80, 6502) Pt. 7 (Overaa) (4) 

(Dimond) (1) Jan. 85 APC 122-124 Sort at input. (Ithell) (1) 
Aug. 84 PCG 83 1/0 card for VZ-200. (ad) (1) Feb. 85 APC 103-109 The basic art - algorithms, structures 
Oct. 84 APC 214 Serial help request. (Pope] (1) (Liardet] (4) 
Dec. 84 APC 36 Add-ons for VZ-200. (Bleckendorf) (-) Mar. 85 APC 98-109 Pick a number - arithmetic. (Ue.rdet) (5)
Oct. 85 YC 140 VZ-200/300 Modem. (ad) (-) Apr. 85 APC 79-87 It takes all sorts - sorting. (Liartlet) (5)
Nov. 84 ETI 106-12 A 'Glass-Teletype' using the Oct. 85 APC 82 The Art of Programming - ProfJress. 

VZ-200 Pt I . (7) (Hjaltson) 
Dec. 84 ETI 93-7 A 'Glass-Teletype' using the Jun. 85 APC 170-171 Comment on binary search. (l.art1ich) (1) 

VZ-200 Pt II (5) Jun. 85 APC 171-173 Comment on disbribution sort. 
Aug. 85 ETI 72-8 VZ-200 terminal. (7) (Rio rd on) (1) 
Jun. 86 EA 106 VZ serial terminal. (ad DSE kit K6317) (-) Oct. 85 YC 107-8 Sorting out the sorts. Uanko�8uJ (1) 
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Home brew label 

maker 

A program for programmers who 
like beer. By altering the strings in 
lines 190•240, the program con 
be customised for any user ( and, 
Indeed, for other labels besides 
home brew). Once you have set 
up your lo bel, you need to 
remember to change the string 
BO$ In line 240 to correspond 
with your date of botttlng. Make 
sure that a II of the strings have 
the same length to ensure a neat 
label. 

The program should be easy to 
translate for other computers and 
printers. Line 180 octtvates dou�e 
width print on my Olympia 
printer; line 380 deactivates It. 

Adrian Gallagher 
Bendigo, Vic 

1 00 REH • HOf'IE BREW . LABEL MAKER 
110 REl'I • FOR VZ ··:200/300 
120 REl'I • PRlNTERs Ol.YHPIA NIP 

130 REl'I • <EPSON COf'PATIBLE> 

1-40 REH • BY A. GALLAOHER 
150 REH • U/:5/86 

-1',0- REH • AL TE.R STRINGS TO SUIT 
170 REH ••••••••••••••••••••••• 

VZ200 

180 LPRINT CHRS127>1•1•1CHRS<32>11 . S£LEC 
T DOUBLE WIDTH PRINT 
1qo Ts••••••••••••••••• ••••••••••••••• 

220 MS•"• MEAN I, 

ADE'S 

230 9•••• BI T T  E R • • a l T T  E R • 

2-40 90S•"• 8.17-5-86 • • B.17-5-Bo 

250 CLSslNPUT •HOW MANY DOU9LE LAB£LS•1N 
260 FOR 1•1 TO N 
270 LPRINT TS 
280 LPRINT SStL�lNT 9S 
2C,O LPRINT A• 
300 LPRINT ,.,_ 

310 LnIHT N 

320 LPRINT S•1LPRINT Ss 
330 LPftlNT � 
3-40 LPRINT SS 
350 LPRINT T• 
3•0 LPftlNT1LPRINT1LPRINT 
370 NEXT I 
380 L�INT CHRS<27>1•1•1CHR•10111 'DESELEC 
T DOUBLE Ml 0TH PRINT 

3qo ENO 

ETI October 1986 - 47 



Many hams have purchased the VZ-
200 computer marketed by Dick Smith 
Electronics and the more recent VZ-
300 model. Some have also taken ad­
vantage of the various projects and kits 
that allow the computer to be utilised 
for RTTY and CW. 

Being the son of an amateur, I 
couldn't help but wonder, "why leave it 
there?". I also couldn't help but notice 
the time and trouble involved in keep­
ing a log. Every time a contact is made 
and the callsign rang a bell, valuable 
time was lost flipping through log 
pages to track down who, where and 
when. 

Problems were also observed during 
contests when, with each contact you 
make, you have to either mentally or 
physically flip through the log to see if 
the station has been worked before 
and, in the case of some contests, to 
see if the required time between dupli­
cate contacts has elapsed. 

So, if you have a computer handy in 
the shack, why not also use it to relieve 
the everyday drudgery of log keeping? 

The program listed here is short (as 
log programs go) and .written in BASIC 
so even the most cautious user can 
type it in without much trouble. It re-
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By Alex Johnson Jr.

quires 24K of memory, an 80-column 
printer and a cassette recorder. The 
program is written specifically for the 
Dick Smith GP-100 dot matrix printer. 
but should work with most printers 
without any worries. 

The program includes many · · se­
crets, tricks and short-cuts" that I have 
discovered after working with the VZ 
for some time. These are used through­
out the program to save memory, so 
please type the program in exactly as 
indicated in the listing {although you 
can leave out the spaces outside PRIN­
T /INPUT statements) as the memory is 
balanced and juggled between string 
and memory needs. 

To save you some counting, long 
stretches of spaces inside PRINT state­
ments have been printed as (x spaces). 
When you encounter this, just type the 
number of spaces indicated by ·x·. 
When you encounter the term (rev), 
this indicates reversed text as used in 
program listing on the VZ-200/300. 
The printer used to list the program 
does not reproduce reve.-sed text very 
well. 

I have personally checked the final 
printout and provided the editor with 
corrections and modifications needed 

7 Dt.J. •O,l<♦ f 31-+.:2.

to ensure that the program works ef­
f ect1vely (and your editor has taken 
great care to correct the detected er­
rors for a bug-free printout - ED). 

TRICKS & SECRETS 
Some of the memory-saving tricks 

used in the program include: 
1. Beep each time a key is pressed .

POKE 30862.90: POKE 30863.52 
X'--"USR(O) 

2. Small quick beep that can't be
switched oH (see 'beep ott') ... 

POKE 28761,1: POKE 28671,32 
The VZ technical manual discusses 

the Peizo on page 7. Any address from 
26624 to 28671 decimal (6800 to 
6FFF hex) will result in a beep when 
POKEd with these values. 

Beep on: POKE 307 7 9 ,0 
Beep off: POKE 30779. 1 

3. Memory left . . .
POKE 30862,212: POKE 30863,39 

String memory . . 
PRINT USR(X$) 

RAM memory ... 
PRINT USR(X) 

4. Sound abbreviations: the use of
a semi-colon between notes and du;::i­
tions ... 

SOUND 16,2;21,7;15,3;22,8 



5. THEN, GOSUB and GOTO on IF .
. THEN . .  ELSE statements: THEN can 
be replaced by a comma; GOTO can be 
left out; just the line number needs to 
be typed in after the comma. If a GO­
SUB is needed, then the comma can be 
left off . 

IF A,, B, 100; IF A= B, PRINT "HI" 
IF A"" B GOSUB 100 

6. REM can be replaced with an in­
verted comma and NEXT may be used 
with no variable .. 

100 . THIS IS FUN 
200 FOR A = 1 to X: NEXT 

There are many more "tricks" that I 
did not use in the program. If you have 
others or want to know the rest. write 
to me at 19 Banksia St, O'Connor, 
ACT. 2601. 

PnOGRAM DESCRIPTION 
The program is broken into subrou­

tines and components that can easily 
be usE�d to help iron out any bugs. The 
fallowing is a brief summary of the sub­
routines and components. 

Lines 10-90: In Line 10 the screen 
background color Is set and addresses 
30862 and 30863 decimal (788E and 
7 88F hex) are POK Ed with the address­
es of the beep routine in ROM, 13392 
decimal (3450 hex) Starting entry 
number is entered and variables are 01-
Mensioned and set. T% in Line 40 con­
trols how many entries can be kept in 
RAM at the one time. If you have more 
them 28K of RAM you can increase this. 
See Lines 1020 to 1080. 

Lines 90-176: The screen is set 
up. Note the number of periods or dots 
in these lines. as they are crucial in the 
log PRINTing process. 

Line 180: Commands are entered. 
This Is whJt Is referred to as the com­
mand line or commnnd entry point. 

Lines 190-310: The input at the 
comnwnd line ,s checked for a valid 
input. If the input Is valid, the program 
goes to the appropriate subroutine; 
otherwise it returns to Line 170. 

Lines 320-340: The cursor is 
moved to the correct position to fill in 
the entries. Before the command line, a 
click is produced by toggling the Peizo 
high then low. This Is done by POKEing 
decimal 286 71 (6FFF hex). the byte be­
fore the start of screen RAM. See pre­
vious text. 

Lines 350-360: The entries are 
checked for length Jnd cut down to the 

correct size. This Is necessary as the 
PRINTing is dictated by entry length, as 
can be seen from Lines 430 and 860-
870. This method is used to save
memory.

Lines 368-420: Previous entries 
are scanned through from the latest to 
the first - i.e. backwards. If a previous 
contact has been made, the most re­
cent contact is displayed. 

Lines 430-435: If the continuous 
PRINTing mode is on, this subrot:1tine 
is used to make the hard copy. The 
importance of length of entries can be 
seen here as entries are simply PRINT­
ed one after the other without TABs. 

Lines 440-500: This is the 'FIND' 
subroutine where callsigns are com­
pared with the one specified in Line 
140. If a match is found, you can con­
tinue the log or execute a further
search.

Lines 510-540: This is the 'DE­
LETE' subroutine where callsigns are 
compared with the one specified in Line 
140. If a match is found. you can con­
tinue the log or execute a further
search.

Lines 550-630: The 'SORT' rou­
tine allows the user to sort in two 
fields, by entry or callsign. If calls1gn is 
selected, all callsigns in string RAM are 
compared and sorted into alphabetical 
order in Lines 5 70-630. If entry number 
is selected, the data in string RAM is 
sorted into numerical order of entry 
number. Both formats are completed 
on three common nested loops. The 
decision as to which field is to be sort­
ed is made in Lines 590 and 600. 

Line 640: 'FILES FULL' subroutine. 
This is used when the maximum al­
lowable string RAM is reached. It is 
marked by an indicator in the top left 
corner of the screen and a series of 
beeps. The beeps in Line 640 are pro­
duced from the one SOUND statement 
with semi-colons separating each note­
/duration pair. The files are considered 
full when the entry number is greater 
than T% - see Line 160. It is then 
necessary to SAVE the entries. 

Lines 650-660: Continuous 
PRINTing mode is toggled on and ott. 
When Z% = 1, it is on. When Z% =0. 
it's ott. See Lines 175 and 420-435. 

Lines 670-720: Entries are dis­
played on the screen. While the entries 
are being displayed, pressing ·p· or the 
space bar will 'PAUSE' the screen. 

while ·s· will stop the list and return 
you to the main entry page . 

Lines 730-870: Hard copy of the 
entries is made in this subroutine. The 
entries are PRINTed one after the other 
in Lines 860 and 870 and are not 
TABbed, as in Lines 430-435. Unlike 
contin�pus print, the pages are num­
bered and headed in columns. Entries 
are printed in the current (sorted) order 
� i.e. if a SORT by callsign has been 
carried out, the log will be printed in 
callsign order; if not, it will be printed in 
entry order. Stop and pause are similar 
to Lines 700-710. 

Lines 8 8 0 -9 2 0: E ntries are  
SAVEd to tape in  this subroutine In  the 
current (sorted) order. 

Lines 930-980: Previously sAVEd 
entries are LOADed from tape in this 
subroutine. 

Lines 990-1000: The key beep is 
toggled on and off in this subroutine by 
PEEKing decimal 30779 (7836 hex), 
checking its value and adjusting Y%. 
When 30779 has a value of O and 
Y% = 1. the beep is oH. If 30779 has a 
value of 1 and Y% 0

•
0 0. the beep is on. If 

you are wondering why I used Y% to 
switch the indicator in Line 136 and 
didn't simply PEEK 30779. it isn't be­
cause I didn't think of it but rather be­
cause, for some reason or other. the 
value in 30779 is intermittently mis­
read and therefore unreliable alone. 

Lines 1020-1080: Memory left 
subroutine . This is useful if you have a 
computer with more than the basic 
24K. By adjusting T% in Line 40. and 
keeping an eye on this subroutine. you 
can have more entries in string RAM at 
the one time. The amount of memory is 
calculated by calling a routine at deci­
mal 10196 (27D4 hex). When USR(X) 
Is used. the amount of free RAM ,n 
bytes is derived. USR(XS) derives the 
amount of string RAM in bytes. Line 
170 is used to reset decimal 30862 
and 30863 to the beep routine. See 
Line 10. 

USING THE PROGRAM 
Once the program is typed in and 

appears to be error free. SAVE it be­
fore you attempt to RUN it as it may 
contain an error that causes the pro­
gram to crash and be lost. Once it is 
SAVEd. it is then safe to start as the 
SAVEd copy can be loaded and edited 
1f the program crashes. 
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Once you type RUN and press RE­
TURN, the first screen will ask you to 
enter the starting entry number. If this 
is the first time you are using the pro­
grnm, it will be · 1 ·. If you are going to 
LOAD previously saved entries, just 
press RETURN with no number. 

There will be a slight pause as the 
computer works itself out, then the 
main entry screen will appear with a 
beep. The cursor will be on the bottom 
of the screen - commands are en­
tered from this point and nowhere else. 
If you wish to complete an entry, press 
RETURN. The cursor will then move up 
to the date - type it in the DDMMYY 
format as indicated (1st October, 1986 
would be ·o 11086'). Remember to put 
a zero in front of the number if it is a 
single digit (i.e. 4th is 04, March is 03). 

An important point to note is not to 
go beyond the dotted markers for each 
parameter. If you do, the computer will 
automatically remove the extra charac­
ters but your screen will end up in rath­
er a mess. If the screen does happen to 
get into a mess, just use the CLEAN 
command to reprint it. 

When you have the date typed in, 
press RETURN and the cursor will 
move down to callsign. Type this in, 
not forgetting to press RETURN once 
you have finished. The cursor will then 
move down to the time. As with darn, 
time should be entered in the HHMM 
format - i.e. 7 PM EST would be en­
tered as 1900 (or 1100 UTC). 

Be careful not to use semi-colons or 
commas in any of the entries, especial­
ly in ·remarks', as this will cause an 
error in the computer - 'extra ignored' 
or ·redo' - making life just a bit con­
fused. If you do encounter such prob­
lems. forget the t�ntry you were typing 
in and press RET 1.. � 1 until you hear the 
command line click. You can now see 

the reason for this click that cannot be 
turned off. Type 'CLEAN' as before and 
restart the entry. 

If the screen is complete and cor­
rect, type ·zz· and press RETURN. This 
fills in the entry. 

SPECIAL COMMANDS 

CP or Continuous Pri.-it is used to 
keep a running hard copy of all entries 
as they are made. CP p.ages are not 
headed or numbered. When CP is acti­
vated, it is indicated on t he command 
line. CP is deactivated by retyping CP 
on the command line. 

eRINT makes a hard copy of the 
Once you have a few entries in the entire log on the printer. You must first 

log, you can have some real fun. Re- enter the page length and the inter-
member commands can only be page length. The page length must be 
entered on the bottom line -of the more than six lines. Each page is num-
screen - the command line, and it bered and headed and also has the date 
is only necessary to enter the first two displayed on it. Stop and Pause com-
letters of each command. mands are the same as for DISPLAY . 

FIND is used to look through the log SAVE is used to send log details 
entries for a specified callsign. When from RAM to tape. The SAVEd entries 
the callsign is located, it will be dis- all have the same f1,le number, so take 
played by filling in the details on the note of the counter number on the da-
entry screen. You can then continue ta:,ette each time you SAVE. 
the search for further contacts by LOAD is used to retrieve previously 
pressing 'F'. or resume log entries by SAVEd files from tape. 
pressing ·c·. MEMORY displays the amount of 

DELETE removes an entry, placing RAM. string memory and file space 
a void on the callsign and removing all remaining. 
other information. You are asked for BEEP turns the key beep on and off. 
the entry number, so if you're unsure of When BEEP is activated it is indicated 
the number, use DISPLAY or FIND to on the command line. To deactivate it, 
locate it. type BE again. 

SORT rearranges the entries in al- CLEAN is used to clear and reprint 
phabetical order (press ·c· for callsign) the screen if it becomes messy through 
or in entry order {press 'E' for entry). an error. 
This is a BASIC program, so sorting ZZ enters the on-screen details in 
does take a long time. Make yourself a the log file. 
coffee and have a break while it sorts. I have two versions of the program: 

RESTART simply starts the pro- the one listed here (tape version) and 
gram over again. All entries are re- another for VZs with a disk drive. The 
moved from the memories and all disk version is, I must admit, far superi-
variables are reset, so SAVE your log or in speed, capacity and commands. If 
before using RESTART. d1ff1culties are met typing this program 

DISPLAY prints all entries onto the in, and you would like a tape or disk 
screen. if you wish to pause while the copy of the working program, please 
entries are listing, press ·p· or the drop me a line at the address men-
space bar. To stop the list completely, tioned earlier, with a stamped self-ad-
press ·s·. Once printing is complete. dressed envelope, and I will offer some 
press ·c· to continue log enmes. suggestions. 

PROGRAM LISTING 
0070 IF C\=l, C\=O: CLS: GOTO 80 ELSE N\=N\•l 

0080 N$=NID$(STR$lH\+Stl,2,LEHlSTRSIH1+Stl ll 

0090 IF LEN(N$1(4, N$='0'tN$: GOTO 90 0010 POKE 30744,1: POKE 30862,80: POKE 30863,52: CLEAR 

10000:CLS 

0015 PRINT 'SERIAL: TPE2.310586': PRINT 

0020 PRINT 'CONPUTER LOG BOOK': PRINT 'BY ALEX JOHNSON' 

0030 PRINT 'ICI COPYRIGHT 1986': PRINT@386,'STARTIN6 ENTRY 

lspacelHUNBER'i 

0040 T\=99: INPUT SI: IF S\)9999 OR S\(0, 10 ELSE CLS 
0050 DIN Ilf!lO,Ttl, J$(10l, K$(10l: DS='OOOOOO': Nt=-1 

0060 ZS='l32 spaces]' 
0065 Yi=• •.•••••••••••••••••• , • 
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0100 X=USR(OI: PRIHT@O,ZSiZSiZSi 

0110 PRINT@96,'ENTRY ? 1 jlt$: PRINT 'DDNftYY ? 'iDS 

0120 PRINT 1CALLSIGN? VK •••. •: PRINT 1 HHNft 

0130 PRINT 'RECD R/S •. •: PRINT 'SENT R/S .. • 

0140 PRINT 'FREQ NHZ? ...••.. •: PRINT 'ftODE 

0150 PRINT 'QTH ? .......... •: PRINT HANE 

? .... 

? .•• 
? • •••••• 

0160 PRINT 'REMRKS ? ................ ·: IF mn,sosus 6◄o 
0170 PRIHT@448, '(8 spacesl?C22 spacesl'i 



0175 IF Z\=1, PRIHT@448, '[revlCP' 

0176 IF Y\=l, PRINT@451, 1 [revlJE 1 

0180 PRINT@456, ••;: INPUT AS: IF As=••, 320 ELSE AS:LEFTS 
(AS,21 

0190 IF AS= 1FI 1
, 440

0200 IF AS= 1 DE 1

1 510 
0210 IF As=·so·, 550 
0220 IF A$= 1RE 1

, RUH .. 
0230 IF Ai= 1Dl 1

1 670 
0240 IF A$= 1 PR 1

1 
730 

0250 IF A$= 1CP 1
1 650 

0260 IF A$= 1SA 1
1 880 

0270 IF AS= 1L0 1
1 930 

0280 IF A$=1 KE 1

1 1020 
0290 IF A$= 1 BE 1

, 990 
0300 IF As=•zz·, 350 
0305 IF A$= 1CL1

, C\=l: GOTO 70
0310 GOTO 170 

0320 FOR Al=l TO 10: PRINT@(A\¼321 ♦104, ••;: IF Al=l, INPUT 
DS: GOTO 340 

0330 INPUT IlS(A\,N\I 
0340 NEXT: POKE 28671,1: POKE 28671,32: 6010 170 

0350 PRINT@0, 1 [revlCHECKIHG 1
: 11$(0,N\l=NS: IlS(l,N\l=DS

0351 11S(2,k\l=l1$(2,N\l+YS: ll$(3,N1l=ll$(3,k\l♦Y$ 
0352 11S(4,H\l=ll$(4,N\l+Ys: 11$(5,Nll=llSlS,N\l+YS 
0353 llSl6 1 N\l=llS(6 1 N\l+YS: IlS17,N\l=l1Sl7,N\l♦Y$ 
0354 11S(8,N\l=I1S(8

1
N\l+YS: Il$(9,N1l=IlS(9

1
K\l+Y$ 

0355 11$(10 1 1<\l=llS(lO,N\l+YS 

0356 ll$(2,N\l=LEFTS(l1Sl2
1
N\1

1
6l: 11$(3,1<\l=LEFTS 

(11$(3,HU ,41 
0358 11Sl4,N\l=LEFTS!ll$!◄,Nll,2l: 11Sl5,Nll=LEFTS 

( l1S(5, l<\l 121 
0360 IlSl6,N\l=LEFTS!IlS(6,N\l 1 7l: 11Sl7,N\l=LEFTS 

ll1Sl7,lm,3l 
0362 I1$(8,N\l=LEFTS(l1$(8,N\l

1
101: 11$(9,N\l=LEFTS 

I 11$(9,1<\1, 10) 
0364 IIS!lO,k\l=LEFTS!llS!lO,N\1 1 16) 
0366 IF N\=O, ◄20 

0368 FOR A\=M\-1 TO O STEP -1: IF llSl2,N\1=11S(2,m, 380 

ELSE KEXl 
0370 GOTO 420 

0380 PRINT@O,IlSlO,A\li' trevlFOUND1

: PRINT 11$(2,Alli 
1 Cspacel 1i llSll,A\I; 

0390 PRINT '[spml'j IlS(3,Allj •tspacel'; I1S(9,m 

0400 PR1Nl@13, 1 CrevlPlRINl DIELETE•
0410 AS=INKEYS: IF AS= 1P 1

, 420 ELSE IF AS=1D', 100 ELSE 410 
0420 IF Z\=1, 430 ELSE 70 

0430 FOR A\=O TO 10: LPRINl llS!Al,N\li! IF A\(10, LPRINT 

'Cspacel'i 
0435 NEXT: LPRINT: GOTO 70 
0440 PRINT@O, 1 CALLSIGN TO FIND? VK •••• •: PRINTrn,••;: 

INPUT BS 
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0450 PRINT@O, '(revlSEARCHING'i ZS: FOR Al=O TO N\-1 
04&0 IF llfl2,All :H, 470 ELSE NEXT: GOTO 100 
0470 PiINTto, 1lrevlFOUND1 ;zs: FOR i\=O TO 10: PRINT@IB\ 

1321+106, IlSIH,All 
0480 NEXT: SOUtlD 0,2: PRINTf6, 'lrevJflURTHER CIONTINUE' 
0490 CSalNKEYS: AJ:INKEYS: IF AS='F', 500 ELSE IF AS='C', 

100 ELSE 490 

0500 X•USR(OJ: PRINT@O, '[revlSEARCHIN6 1iZS: NEXT: GOTO 100 
0510 PRINT@O, ••;: INPUT 'ENTRY TO DELETE 'iA\: A\=A\-S\ 
0520 IF A\CO OR A\}tn.-1, 100 
0530 PRlNTto, 1CrevlDELETIN6 1iZS: FOR B\=1 TO 10: 

Ilfln,A\l='Csp�cel': NEXT 
0540 Il$(2,A\l=1VOID 1

: SOUKD 0,3: GOTO 100 
0550 PRINT!O, 'SORT BY [revlEINTRY CIALLSI6N' 
056-0 Af:alNKEYt: IF AS=1E 1 OR A$= 1C 1

, X=USRIOI: GOTO 570 
ELSE 550 

0570 PRINT!O, '[revlSORTING'iZS 
0580 FOR A\=O TO H\-1: FOR D\=O TO 10: JSID\l=IlSlD\,A\I: 

MEXT J\ 
0590 FOR H=A\ TO N\-1 

0600 lF AS=1C1
, IF JS(21<=I1Sl2,B\1 1 630 

0605 IF Afi:'E', IF JS<Ol<=IlSIO,B\1 1 630 
0610 FOR D\=O TO 10: KS(D\l=llS!D\,B\I: 11S!Dl,i\l=l$!D\l 
0620 JS(l\l=KSID\I: NEXT D\ 
0630 NEXT 11: FOR D\=O TO 10: llSlD\,A\l=lSID\l: NEXT Dl,A\ 

: GOTO 100 
0640 PilNT@O, 'lrevlFILES FULL': SOUND 31,li 31,li 31,li 

31,li 0,5: RETURN 
0650 IF Z\=O, 2\=1 ELSE Z\=O 
066-0 60TO 100 
0670 CLS: PRINT 'lrevlPIAUSE SITOP1

: PRINT: SOUND 0,1: FOR 
A\:i:O TO N\-1 

0680 FOR H=O TO 10: IF B\=6 OR Bl=9, PRINT '[7 spicesl1
;: 

IF n=9, PRINT • •; 
0690 PRINT 11Sllt,Alli' •: NEXT: PRINT: PRINT 

0700 Af=INKEYS: IF AS= 1[spacel 1 OR AS='P'• X=USRIOI: SOUND 
0,5: 6010 700 

0710 IF A$li
1S 1

, 715 ELSE NEXT 
0715 PIINT 1CrevlCIONTINUE 1 

0720 ASXIWYS: IF A$= 1C 1
, CLS: GOTO 100 ELSE 720 

0730 PIINT!O, ••;: INPUT 'PAGE LENGTH'i Lt: IF Ll<7, 730 
0732 PRINTfO, �: PRINT@O

t 
••;: INPUT 'INTER-PAGE LENGTH'i 

H 

0734 PIINTIO, ZS: PRINT@O, ••;: INPUT 'PAGE NUftBER'iPJ: 
P\a-Pl-1 

073' PIIITIO, 'SET UP PRINTER lrevlSITART WHEN READY' 
0740 AtalllkEYf: IF As=·s·, X=USR(Ol: GOTO 750 ELSE 740 
O�O PlllTIO, 'CrtvlPRINTING{rev off) [revlPIAUSE SITOP'i 

Zt: 60SUJ 7�: GOTO 840 
07&o Pi-rl+l: LPRINT CHR$1141i 1CONPUTER LOG 10£»:'1 

CthU511 
0770 LPRINT TAll45ll 'PAGE 'i P\ 
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0780 IF P\)1, 1\:4: GOTO a1, 
0790 D\=6: l�flKl I IT ALEX JOHNSON'; TABl601; 

HIISiOS,1,21; 1 /'i 

0800 LPRINT KlDSIDS,3,21; 1 /'i KIDSIDS,S,21 
0810 LPRINT 1 (Cl COPYRIGHT 19861' 
0815 LPRINT: LPRlNl 
0820 LPRINT 'ENRY DAT£ - CALSGN TlftE R S FREg ND QTH 

[8 spacesl'i 
0830 LPRINT 'HANE£7 spiceslRENARKS1

: LPRINT: QETURK 
0840 FOR A\=O 10 N\-1: D\=D\tl 
0843 lS=iNKEYS: AS=INKEYS 
0845 IF AS:'[spacel' OR AS='P1

1 X=USR!Ol: SOUND. 0,5: GOTC 
m 

0848 lf A$=1S', 100 
0850 IF D\)l\1 FOR D\=1 TO l\: LPRlHT: NEXT: GOSUB 760 
0860 FOR Bl=O TO 10: LPRINl llS!B\,A\li: IF B1<10, LPRIKT 

'[spacel'i 
0870 NEXT: LPRIHT: NEXT: 6010 100 
0880 CLS: PRINT '[revlSAYE[rev offl FILENA�E 'i: INPUT CS' 
0885 PRINT@5, '[revJSITARl WHEN READY[rev oftJ•;zs 
0890 AS=IHKEYS: IF AS='S', X=USRlOI: PR1Nl@4, •trev11K6'iZ5 

:GOTO 900 ELSE 890 
0900 PRIKTI 'LOG.DATA.START',CS,S\,k\ 
0905 FOR A\=O 10 N\-1: As=••: FOR B\=O TO 10: AS=AS•llS 

llt,A\I: NEXT 
0910 PRIHTI 'LOG',AS 
0920 PRINT@98, A\ CS: NEXT: GOTO 98u 
0930 CLS: PRINT 'trevlLOAD[rev off l FILENANE 'i: IKPUT CS' 
0935 PRIHT@S, '[revlSITART WHEN READY'iZS 
0940 AS=IHKEYt: IF Al='S', X=USRIOI: PRINT@4, '[revlIHG'i 

zs: GOTO 950 ELSE 940

0950 INPUTI 'LOG.DATA.START', A$ S\ 1 H\: IF A$=CS, 960 ELSE 
950 

0960 FOR A\=O TO N\-l: lNPUTI 'LOG' ,A$ 
0961 llSIO,A\l=ftlD$IA$ 1 l,41: 11Sll,A\l=NIDSIA5 15, 101 
0962 ll$12,A\l=NIDSIA5,11,l61: Il$l3,A\l=N1D51A5, 17,201 
0963 11$!4,A\l=ftIDSIAS,21,221: 11Sl5,A\l="IDSIA$,23,24l 
0964 Il$!6 1 A\l=NIDSIA$ 1 25,311: 11Sl7,A\l="IOSIAl,32,341 
0965 11518,A\1:ftIDSIAS,35,461: 11$19,A\l=ftlDSIAS,47,561 
0966 IlStlO,A\l=ftlDS(AS;51,72l 
0970 PRINT A\ CS: NEXT 
0980 SOUND 20,9: C\=l: GOTO 70 
0990 IF PEEk 130n91=0, POKE 30779,1: Y\=0: GOTO 100 
1000 POKE 30779,0: Y\=l: GOTO 100 
1010 SOUKD 0,5: PRINT@O, ZS: GOTO 100 
1020 CLS: PRINT '[revlKENORY LEFT': POKE 30862,212: POKE 

30863,39 
1030 PRINT: PRINT: PRINT T\-N\tlj 'FILES LEFT' 
1040 PRINT USRlX)j 'BYTES OF RM FREE' 
1050 PRINT USR(XSli 'BYTES OF STRING RAK FREE': PRINT 
1060 PRINT: PRINT: PRINT 'CrevlCIONTIMUE' 
1070 POKE 30862,80: POKE 30863,52 
1080 Af:=INKEYS: IF As=·c·, C\=1: GOTO 70 ELSE 108() 



Basic program for 
vented box enclosures 

This short BASIC program for VZ computers will design the size of 
the vent needed in a bass reflex enclosure to tune it to a given freq uen­
cy. It calculates the length of the vent fr�m· the given diameter� box 
volume and box frequency. Also the tuned frequency of an existing en-
closure can be found from the cabinet volume and vent dimensions. 

Surprising though it may be, the �oofer size or type does not affect 
the tuned frequency; trns means that you won't need any speaker data. 

If the program gives a vent length of about 20mm then just a hole in 
the baffle is needed. Remember, however, that any vent should have a 
diameter not less than one quarter of the woofer diameter to prevent 
excessive air velocity. 

For checking an existing design press RETURN when "BOX 
FREQ. HZ ... " appears. This frequency is then calculated using the 
other data. If "NEW VENT DIAMETER MM. "appears, enter a new 
larger diameter and try again since the desired frequency cannot be 
achieved with the previous value. 

Phil Allison, 
Summer Hill, NSW. 

10 CLS:PRINT 

JO PRINT" PROGRAM TO CALCULATE VENTEO" 

35 PRINT" BOX PARAMETERS" 

40 PRINT .. ••••••••••••••••••••••••••• .. :PRINT:PRINT 

SO INPUT" BOX VOLUME LITRE,S ":VB:PRINT:IFVB,=OTHENS(1 

60 INPUT"' VENT DIAMETER HM. ": C>: PRINT: I_Hi. a1)TH£N-;.o 

61 IFFB>OTHENtOO 

70 INPUT" BOX FREO. HZ 

71 IFFB>OTHENlOO 

.":FB:PRINT:!FFB·OTHEN70 

80 INPUT" VENT LENGTH HM .":L:PRINT:IFL,0THEN80 

90 IF FBaOTHENl30 

100 L•2J60'0·2I1vB•FB"21- e•O:IFL,OTHENPRINT" NE�': :G0T060 

101 PRINT:PRINT 

110 PRINT" VENT LENGTH MH: "::PRINTU.SIN•J".rll /111.l":L 

111 PRINT" VllNT AREA SO.CH: "::PRINTUSING"#ll#/l.#":7.8SE<<•(1•:: 

112 GOTOlSO 

130 FB•f(2J60•o·2,_I1(L•.$•(11·•vB11"0.5:PRINT:f-'RINT 

140 PRINT" BOX FREO. HZ: "::PRINTIJ.SING",U#.#":FB 
1S0 PRINT'' ••••••z•:2aaa:zaaaaaz��::z"':F8:0 

160 PRINT:PRINT:GOTOSO 
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Memory m·a·ppingf and 
computer·--l)UmbE,)tisystems 

using the VZ200/300 
Bob Kitch 

This contribution will hopefully stimulate users of the VZ200/300 (or perhaps 
other small micros) to think about what actually lies behind the keyboard or 
monitor. Therein resides, not simply a collection of electronic components, 
but a truly creative, near-art form; only restricted by the users' ingenuity. I 
also hope to provide a firm foundation for users to understand how they 
should visualise or conceive the internals of their computer. This will lead to 
more imaginative and rewarding use of their somewhat meagre hardware 
resources. 

THE COMPUTER can be conceptualised (thought of) on two 
distinct planes: (i) the tangible, mechanical or physical lev­
el; and (ii) the intractable, esoteric or conceptual level. These 
two "states" are often synonymously associated with the 
hardware and software aspects of computing but they are 
not quite analogous as a brief consideration should reveal. 

The realisation that the computer can in reality adopt any 
position between these two end-states sheds some insight into 
how useful a computer can be as a problem solving tool or 
as a creative device. 

The computer is a virtual machine. It is i�capable of do­
ing mechanical work such as that done by an internal com­
bustion engine. Furthermore, a computer can be configured 
via suitable programming to carry out any function that we 
may envisage for it. Again the analogy with a tool, for in­
stance a spanner, is instructive; A shifting spanner has only 
one use - it is dedicated to that job (although I have seen 
some tradesmen use it as a hammer!}. The important notion 
in computing is that our imaginatio'n is the limiting factor 
in determining the usefulness of the computer. We may wish 
to use it to monitor the security of our home or to create fan­
tasies of our mind in intellectual and role-playing games, to 
carry out tedious and repetitive number crunching, or to cor­
rect text for us - etc. The spectrum of jobs is vast, and in­
creasing almost daily. 

Transformation 

Somewhere between the conception of an idea and the trans­
lation of this into a computer-based chore, lies the fundamen­
tal task of the programmer. The use of the operation called 
"transformation" is vital to the succes of this translation. The 
transformation procedure takes a particular notion in our 
minds {the "object") and produces a "model" of this in the 
computer. The model may be termed the "image". A good 
computer image is a skilful combination of the joint hard­
ware and software aspects of the particular computing con­
figuration. 

Often a number of step-wise transformations are required 
to reach the desired goal or end-point. The distribution of 
tasks proportioned between hardware and software depends 
upon 
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i) the resources available, and
ii) the particular talents of the person undertaking the

implementation.

Electrical engineers tend to solve problems with hardware 
intensive solutions, whilst programmers often develop 
elaborate algorithmic software solutions. 

Not surprisingly, transformation has a well developed and 
rigorous expression in mathematics where the somewhat al­
lied ideas of correspondence (between similar objects) and 
function (connecting objects) have relevance. The box enti­
tled "Transformation Concepts" accompanying this article 
futher elaborates upon some of the powerful transformation 
concepts - in layman's language. 

The way in which "corresgondence" occurs in computer 
science and with which perhaps most programmers are 
familiar, lies in the various types of codes and coding prin­
ciples which are employed to connect the diversity of ideas 
under software control. Note that in transformations from 
object to image the direction of the conceptual movement 
may be in either direction or sense. 

Thus encoding represents transforming the object into the 
image and decoding represents returning the object from the 
image. Also, multiple levels of coding are often used, depend­
ing upon where we are positioned in the hardware-software 
spectrum. 

Codes 

Con�ider the following code types: 

i) Codes used by electronic circuits to perform digital oper­
ations e.g: binary codes.

ii) Codes used to convert decimal numbers into bir1ary form
·_ · e.g: binary coded decimal (BCD) and gray scale.

iii) Codes used to convert decimal numbers and alphabetic
- symbols into digital form e.g: ASCII, EBCJJIC and
. Baudot code.

iv)· Codes used by computers to perform a prescribed ser­
_ies of operations e.g: Z-80 instruction code �nd PDPB/E. ►
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NUMBER BASE CONVERSION & MEMORY. MAPPING 

' In the accompanying article the need to be able\t� change num­
ber representations, according to differing bases/becomes ap-
parent. 

Three bases are usually cited and often freely interchanged. 
These are: 
base 1 O - decimal (dee.ID) uses symbols 0-9 
base 16 - hexadecimal (hex./H) uses symbols 0-9, A-F 
base 2 - binary (bin./8) uses symbols O and 1 

The first system is the most familiar to us. The ·1ast is the num­
ber system of digital computers. The hex system is a convenient 

. intermediate form between decimal and binary systems. (A fourth 
system to base 8, or octal - using symbols 0-7 - is sometimes 
employed and is also a convenient intermediate form - see later). 

The accompanying table is an indispensable reference for con­
verting base numbers. I always have this chart alongside me when 
programming - although some people may be fortunate enough 
to have an electronic calculator with base conversion functions. 

Because there are three base numbers, it follows that there are 
six possible types of conversion. At the conclusion of this box you 
should be familiar with each conversion and be able to manipu­
late the resulting numbers. 
DESCRIPTION OF TABLE 

Table 1 is composed of six columns. 
Column 1 (left-hand most) represents single hex digit ranging 

from OH to FH. 
Columns 2 to 5 are labelled Most Significant 3-0 for decimal 

numbers. 
MSO corresponds with 16 • • o • N (1 • N) 
MS1 " ,, " 15••1 ·N (16*N) 
MS2 " 16* *2*N (256*N) 
MS3 " 16* *3*N (4096*N) 

Column 6 is the four-bit binary number corresponding to the hex 
digit in column 1. 

One hex digit can represent half-a-byte (one-nibble) of binary in­
formation. Hence the close relationship between hex and binary 
representations. A 16-bit (two-byte) binary number maps onto four 
hex digits. A single byte maps onto two hex digits. (Octal or base-8 
numbers map onto three bits of binary hence an eight-bit binary 
number can be represented by three octal digits.) 
CONVERSION PROCEDURE 

A. We will start converting a hex address value into its correspond­
ing decimal and binary values. 

1. Converting hex to dee. We will do this using .an example. For 
instance, what is the decimal mapping of address 345CH? Note
that the Most Significant Byte (MSB) is 34H and the Least Signifi­
cant Byte (LSB) is SCH.

The corresponding decimal for 3H (actually 3000H) appears in 
column MS3 and maps as 12288D. Similarly, the 4H (400H) in po­
sition MS2 maps as 10240; SH or SOH maps as BOD in MS1 and 
finally, CH corresponds to 120 from MSO. 

Thus. 
3000H ___., 12288D 

400H ___. 1024D 
SOH ___. 800 

+ CH_,..+ 12D
345CH ._,.. 134040

So 345CH map� as 13404D. A little involved, but easy with the 
table. 

2. Converting hex to bin. Remember I said that hex and binary sys­
tems are closely related. Again, what is the binary mapping of ad­
dress 345CH?

3 4 5 C H - from column 1 
I I I I 

0011 0100 0101 1100 B - from column 6 

So the binary address for �5Ch would be -

MSB 001101008 LSB 010111008 
It could hardly be simpler! 
See how difficult It would be to remember binary, but hex is much 

more concise and memor�e? 
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B. Let us now take a decimal number and convert it into hex and
then bin-�i( 

3. Converting dee to hex. What is the hex ·mapping of 22010D? 
This Involves a little scanning of MS3-MSO of the table. 

First scan down MS3 for a decimal number which is equal to, 
or just less than, 220100. This is seen to be 204800 which maps 
as 5000H. Subtract this value from 220100 and look for the num­
ber just lower than this is MS2. For example 2201 OD - 20480D 
= 15300.The number just lower than this in MS2 is 1 2800 which 
maps as SOOH. The remainder from this operation is 2500 which 
corresponds to 240D or FOH in MS 1. The final remainder is 1 OD 
which-maps ·as AH in MSO . 

Thus: 

· 220100
-204800 .. 5000H 
- 12800 .. 500H 
- 240D .. FOH 

10D 
__ .. � 

OD .., 55FAH 

It should be easy to convert this hex number into binary 
equivalent. 

55FAH maps as 01010101 11111010 B 

C. Let's now start with a binary number and convert it to hex and 
then to decimal (as previously done). 

4. Converting bin to hex. By now you should be getting the idea. 
Simple isn't it? For example, convert the two-byte address 
10011111 11010011 B (looks horrible doesn't it?) into its hex value 
and then decimal value. 

1001 1111 1101 0011 8-fromcolumn6 

9 F D 3 H - from column 1 

Furthermore, 

9000H • 368640 
FOOH .., 38400 
DOH .. 208D 

+ 3H ., + 3D -----
9F03H ► 409150

For those that have been following closely, 409150 is an unsigned 
decimal and mapped as a signed decimal it is 

40915 - 65536 = -246210 
(see later in main article if unsure) 

So in summary, we now have four ways of mapping the same 
address: 

hex 9F03H 
unsigned decimal 409150 
signed decimal -24621 D 
binary MSB 100111118 LSB 110100110 

As a final comment and for completeness, it should be said that 
all the examples given herein are for unsigned decimal numbers 
in the range of O to 655350. These map onto two-byte numbers 
ranging from OOOOH to FFFFH in hex and 00000000 00000000 to 
1111 °1111 11111111 in binary. 

The same principles apply for single-byte numbers except that 
the range of unsigned decimals is reduced to O to 255D and OOH 
to FFH in hex. Only MS1 and MSO need be used in converting 
single-byte numbers. 

Given this background then, it should be easy to ca1culate the 
appropriate values to POKE into addresses 308620 (7BeEH) and 
308630 (788FH) to initialise the USRO command on the VZ. But 
more of that next time. 

If you want some practice in number base conversio(l and re­
quire some additional confidence in following the procedures set 
out herein then take some addresses from the memory ,nap and 
practise converting them. (I hope I get them right!)

·3 oC < 



v) Codes used by programmers to describe a problem to
the computer e.g: .BASIC, FORTRAN, and SAS.

vi) Codes used by the populace to have work done by a com­
puter which is often transparent to the user. Everyday­
type language is often used to communicate to the com­
puter. (i.e: no special skills are required) e.g: POS ('Point­
of-sale') terminals or pushbutton data entry panels on
microwave ovens_ etc.

All of these forms of transformation (or coding) describe 
a relation or function between any object (the notion) and 
its corre�ronding image (the programme). Flowcharting is 
often an intermediate coding step in the transformation 
process. 

The memory image 
Towards the hardware end of the spectrum previously allud­
ed to lies the memory or storage system of the computer. Both 
the programme (or driver) and data are stored in memory 
which is sequentially addressed in the present generation of 
Von Neumann machines. Often a successful programmer 
"needs to get close" to this physical device - particularly 
in a small microcomputer environment where the memory 
resource is usually limited. 4K of memory usually requires 
some smart coding to get a worthwhile programme running 
- and often in machine code. Larger machines sometimes
use a virtual-or paged memory system so that the program­
mer does not need to get close to the hardware limitations.
Such things as programme and storage overlaying can be
done to make the memory system appear larger than it actu­
ally is. The new generation of 16- and 32-bit microproces­
sors include on-chip memory management functions (e.g: the
80286) to handle memory paging.

The usual way of describing the memory system of a par­
ticular computer is via the "Memory Map". This is a trans­
formation of the actual (object) memory chips contained in 
the computer. This conceptual diagram (image) is an aid for 
the programmer. It is not a map in the same sense as a geo­
graphic (or road} map, but rather it has a one-to-one cor­
respondence with the actual memory system. It does not 
actually point up any directions in the memory, in the way 
that a road map does. The memory map is simply a us_eful 
programmers' image of the storage which can be accessed 
by the CPU and the way it is organised. 

VZ memory maps 
(You thought I was never going to get to it!) Figure 1 is a 
Universal Memory Map} for all the VZ-200 and VZ-300 com­
pluters. These are expandable machines in that additional 
memory modules, disc systems and various other peripher­
als can be added onto the standard system. Eight distinct 
types of machine are detailed: 

a) standard "BK" VZ-200 and
b) standard "18K" VZ-300 (both shown in the dark outline)

In the standard machine an area of 10K is reserved for plug-
in ROM cartridges. To each of the types can be added: 

i) a 16K memory expansion module or
ii) a 64K memory expansion module, and additionally

iii) a disc system containing an BK DOS can be added which
utilises portion :of the reserved ROM area.

Thereby eight types of VZ configuration are possible and 
shown in Figure 1. 

A study of the range of memory expansion modules added 
to the VZ-200 or VZ-300 indicates that they occupy different 

areas of memory. This clearly shows why expansion mod­
ules are noqnterchangeable between models. Fortunately all 
of the "syst�ih areas" are compatible across models - other­
wise software would not be transportable. All memory ad­
dresses below the reserved RAM (communications area) are 
the same on either system. This includes video RAM, memory 
mapped I/0, port addressed 1/0 and DOS ROM. As mo�t of 
the peripherals are mapped into the 1/0 areas, these devices 
are also compatible between models. 

Numbering systems for memory mapping 
The three colum�s extending down the left-hand side of the 
map are the memory address ranges in the computer that are 
handled by the Z-80 microprocessor. Again the concept of 
"mapping" is worth noting - because the CPU uses none 
of the techniques shown in the columns to actuall_y addres_smemory! The actual (object) addressing method 1s a 16-bit 
wide hinary sytem which, with suitable decoding, can resolve 
all the addressing functions necessary. A binary view of the 
addressing is unnecessarily complicated to obtaining a clear 
image of the VZ's address space. 

An explanation of the three numbering systems used on 
the memory map follows. 

Two forms of decimal (base 10) notation and one of hex­
adecimal (base 16) are shown. These are image numbering 
systems of the actual (object) 16-bit binary (base 2) method 
used by the Z-80 (Port addressed 1/0 uses only eight-bits of 
the Least Significant Byte of the address, to uniquely identi­
fy the 256 I/0 ports}. 

If you are not particulary familiar with converting or deal­
ing with numbers derived from differing bases, then read the 
boxes called "Number Base Conversion" accompanying this 
article. 

Unsigned decimal addressing 
This number system is shown in the central column of the 
memory map. It is perhaps the easiest to understand and ex­
plain. With a 16-bit binary number as used on the address 
bus, it is possible to uniquely map 2 * *16 or 65536 men:ory 
locations. These addresses may furthermore be mapped mto 
a one-dimensional vector with memory location OD (2**1-1) 
mapped at the bottom and memory location 65535D (2*"16-1) 
mapped at the top. This convention of "top" and ''bottom" 
may be inverted - but top of memory is conventionally 
referred to as the bigger decimal number - so it makes little 
logical sense to have "top" at the bottom! (Note that some 
memory maps are drawn in this inverted sense). 

Another sense of mapping is apparent and worth mention­
ing here. This type of map is a byte-mapped transformation 
as each address is actually eight-bits wide. Most data process­
ing programming deals with bytes as the fundamental units 
of information. However, the Z-80 can be addressed down 
to bit level and hence another bit-mapped image containing 
524288 (65536*8) bits could be conceived. Some controller 
applications make use of bit mapping because often the avail­
able RAM for programme use is rather restricted and usual­
ly the definition or resolution of the process is two-state and 
can be aptly modelled by a single-bit. 

In the unsigned decimal mapping methods, magnitude or 
size of the address number uniquely defines the location of 
the address in memory. Relational operators such as "great­
er than" and "less than" work correctly. This im�ge of ad­
dressing is most easily visualised but it bears a difficult 
relationship to the 16-bit object addressing. 

Hexadecimal addressing 
This system is shown in the third column and has a stronger 
relationship to the two-byte wide addressing used by the CPU ► 
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TRANSFORMATION CONCEPTS :' ·· In a transformation, the point being transformed is called the ob­
ject. A transformation maps. an object onto its' image accordingto some relation. · · An image is the result when an object is transformed. e.g: 

X ___...,X+2 
3----..5 
0---. 2 6 ----. 8 _7___.,_5 object image 

"the image of 3 is 5" 
Relations are a way of connecting sets of numbers - a map­ping is a special relation. In a mapping, any number in the set being mapped is an object, but the entire set being mapped is usually called the domain.The domain of a function is a set of numbers mapped by the function. The domain is the object set. e.g: domain + range 

X ... X*X+2 
.. 

m
.. 

... 

... 8 
"the set (1, 2, 3, 4) is the domain" 
A mapping is a relation in which, for every object mapped, there is one, and only one, image. 

e.g:
_____ ..,_ 12 

�
x :�r -----►► 13 is a valid apping. 

But X is a factor of 
. ���is NOT a mapping. 

Functions are special relations in which each object is uniquely mapped onto one image. 
e.g: X ► X**2+2

-2 � 43 ► 94 ► 16is a valid function. But X ► X**0.5 (square rootofX)1 .. + 1 or -1
4 .. +2 or -2
9 .. +3 or -3is NOT a valid function. 

Correspondence has four types: Mappings are: 
Many to one correspondence a==:::::::::. ub� V

C W 

d � X e ___-- - Y 
f z NOT mappings are: Many to many correspondence a�u b V 

C W 

��; f . z 

One to one correspondence 
a .. u b
�

v 
C W 

d X e Y 
f z 

One to many correspondence 
� --======:: � c---- . wd=-----. __ x 
e � Y 
f �z 
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bus system: .Ea.ch nibble (half-a-byte or four-bits) of the ad-dress �-mapped onto one hexadecimal digit. Whilst this system may appear a little unfa:rniliar, it has magnitude/and sense - the same as the unsigned decimal notatiori::Therefore, similar connotations apply to the hex­adecimahiystem as to the unsigned decimal system. The correspondence between "top of memory" in an un­expanded 'VZ-200 as being 36863D or 8FFFH should be ob­vious from the memory map. It is simply a different way (by virtue of the number base difference) of image-mapping the same object. In certaiJl applications it is more convenient ta use decimal notation - and in others it is clearer to use hexadecimal. If it is necessary to get close to the hardware, such as when designing th� address decoding for a peripheral expansion, then hexadecimal, with its closer relationship to bus address­ing, is better. Alternatively, when a programmer is wanting to locate a routine in memory, there is less need to get close to the machine, (e.g: when PEEKing or POKEing), and the more familiar decimal system is easier. In reality, ex­perienced programmers or engineers readily flip from one to the other - particularly if they have a "smart" electronic calculator with base conversion functions. Up to this point, all should appear to be logical, orderly and comprehensible. Unfortunately, the people who wrote the Microsoft version of the BASIC interpreter resident in the VZ (and previously used in the TRS-80 Level II, System-BO and PET) must have thought that unsigned decimal and hex­adecimal were too logical and easily understood! If you try to PEEK into an address higher than 32767D or 7FFFH you will obtain an "OVERFLOW ERROR" message during run time. A look at the Reference Manual informs you that the valid address range is from -32768D to + 32767D. Fair enough, but can one now assme that "top of memory" is + 32767D and "bottom of memory" is -32768D. A reasona­ble deduction, but unfortunately, entirely incorrect! Is ourfaith in mathematics and logic (relational operators) mis-. placed?
Signed decimal addressing The culprit is the signed decimal numbering system shown in the left hand column of the memory map. This number system is closely derived from the 16-bit binary system. The signed decimal numbering is developed from the two's com­plement binary system which is a method that facilitates the ► 

TABLE 1. 

CONVERSION DECIMAL - HEXADECIMAL - BINARY 

Dec. 

MSB LSB 
4096 256 16 1 

Hex. MS3 MS2 MS1 MS0 Bin. 0 0 0 0 0 0000 1 4096 256 16 1 0001 

2 8192 512 32 2 0010 

3 12288 768 48 3 0011 

4 16384 1024 64 4 0100 

5 20480 1280 80 5 0101 

6 24576 1536 96 6 0110 

7 28672 1792 112 7 0111 

8 32768 2048 128 8 1000 

9 36864 2304 144 9 1001 

A 40960 2560 160 10 1010 

B 45056 2816 176 11 1011 C 49152 3072 192 12 1100 

D 53348 3328 208 13 1101 

E 57344. 3584 224 14 1110 

F 61440 3840 240 15 1111 
-



manipulation of negative·numbers. Do not be ove;whelmed 
if the terms are unfamiliar:as:itfs riot essential to understand
their der��ation. �here· existf a_ simple relationship•between
the familiar unsigned .. decim{ll_, and . the." signed - decimal 
systems. .. 

The s�mplest way of expres5.i�g the relationship· is that if 
the unsigned decimal adqress·is :greater than·::32767D then 
subtract 65536D from the -unsigned decimal valu� � there­
by obtaining a (negative) signed decimal. If the unsigned 
dec!mal is less than _or equal to 32767D then the signed
decimal value maps directly. Expressing this in BASIC is as 
follows: 

UD = unsigned decimal value 
SD = signed decimal value 

To convert UD to SD: 

15 IF UD > 32767 THEN SD = UD - 65536 
ELSE SD= UD 

To convert SD to UD 

25 IF SD < O THEN UD .. SD + 65536 
ELSE UD ... SD 

Refer to the mapping in the extreme left hand column of 
the memory map where the signed decimal system is detailed. 
Bottom of memory is still OD but top of memory is -lD. A 
very important discontinuity occurs in the numbering sys­
tem at mid-memory, where adjacent bytes are numbered 
32767D and -32768D. Relational operators do not work in 
this mapping system. 

Suppose one wanted to PEEK into each consecutive 
memory address over the entire range of memory from OD 
to -lD (note!). As remarked previously, it is necessary to use 
signed decimals when PEEKing. 

The loop written in BASIC -

10 FOR SD = -32768 TO + 32767 
20 V = PEEK (SD) 
30 PRINT SD, V 
40 NEXT SD 

will not provide a consecutive listing of memory. It will 
commence at.the. be�e of the upper half of memory· (SD ... 
32768D) and.proceed to the top of memory .. {SD = -1). It will 
then leap to the bottom of m0mory (SD = OD) and proceed 
to the mid memory {SD = + 32767D) position. Not quite what 
was intended!;. · · -.-

To achieve the desired result, the following loop could be 
written: ·· 

10 FOR UD = O TO 65535 
20 SD = UD: IF UD > 32767 THEN SD = UD - 65536 
30 V-= PEEK (SD) 
40 PRINT SD, UD, V 
50 NEXT UD 

- This will correctly step-up through memory consecutive­
ly from bottom to top (but slowly!)

Uses of the memory map 
Having worked thus far through this exposition, what are 
some of the uses to which the memory map can be put? The 
first use is when it provides the programmer with a clear im­
age (that word again) of how the addressable memory of the 
computer is organised. A number of advanced programming 
techniques for the BASIC interpreter also become available. 
For example, the utilisation of the memory by a BASIC 
programme can be determined. Overlaying of the Programme 
Statement Table by another routine but with retention of the 
Variable List Table, becomes possible. Also Assembly Lan­
guage routines can be loaded into Free Space and called by 
the USR statement. Overwriting and corruption of 
programmes (images) can be avoided by reference to the map 
during loading. If, however, this does inadvertently occur, 
then the memory map becomes an important load map for 
debugging purposes. 

A more detailed description of the I/0 area (including the 
video RAM) mapping for the peripheral devices, and the com­
munications area would provide more information for ad­
vanced programming techniques. Perhaps, with the Editor's 
indulgence, we may be able to explore these interesting areas 
at a future date? Meanwhile, get to understand your VZ'd, 
practise number base conversions and let your imagination 
run with applications for the VZ. -\-
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Feedline Data Calculations for the 

VZ200/300 

The story of how this program came about is 
simple, but I believe it could be of interest. H all 
began when the price dropped on the VZ200 
and Wal VK4AIV, bought one. 

After learning the basics of its operation, he 
began to search for useful programs involving 
amateur radio, finciing them few and far 
between. 

Much later, I purchased a VZ300 at the same 
price as Wal's VZ200 and naturally asked Wal 
what programs he had. 

Upon discovering the scarcity, I sat down 
and wrote a series of short programs to ease 
the problems of endless work with calculator, 

pen and paper, for amateur radio work. 
Copies of these programs were given to Wal, 

who tidied them up and tied them together. 
This listing is part of the result. 

The program is to enable those interested to 
quickly calculate parameters for the construc­
tion of coaxial cable or open wire feeder 
sections for matching antennas to feedlines. 

The calculations are derived from standard 
amateur radio books and simply are converted 
into Basic statements. 

They are as follows: 
COAXIAL CABLE DATA 

1 Impedance of a cable of a given size. 

i O CL'.:; : Go·:=:ui:.:::��:00(1 
;20 PF: I t-�Tc�sisi .. 11 1- cciA::-:: 1 AL CAt=:LE: Cifi r,=i • 1 

Rick B-uhre VK4AIM 
. 41 Mogford Street, Mackay, Old. 4740 

This program came about 
when the price of the VZ200 

dropped dramatically. 

2 Inside diameter of outer conductor for a 
given impedance and inner conductor size. 

3 Outside diameter of inner conductor for a 
given impedance and outer conductor size. 

4 Cut oH frequency for a cable of given size
and impedance. 

OPEN WIRE FEEDER DATA 

1 Impedance of feeders of known wire size
and spacing. 

2 Spacing required for a given wire size and 
impedance. 

There is space in the program for future 
additions to be inserted. I hope many amateurs 
will find it of use. 

... 

�:o PF.: r r-rri:?.195 .... 2- OFFl� �·JI l?E FFEDFJ? Df=tTA 11 

40 F'P Hff(.�291., 11 :3- "
50 pp It-ff(?�::::7 .1 

11 4- II 

60 F'F.'. I t·ff(?44::: ·' 11 CHCIIY:::E UF'T I ot·� 11 : I t•iF'! . .11li 
70 I Ft•i==-1THF.]·�100 
80 IFN=2THEN2000 
85 REMrttrtttttttttrtrttttt 
90 REMtttttttt�tttt%ttttttt 
1 f10 G0'.�;1_1p::::ooo 
1 i O PR I t·fft�:�'.� .' 11 l - I MF'FC-AHCE: OF con::•:: 1 AL."
12 0 F' P I H Tt? l :;: j _. 11 C Hf:: LE 11 

1 ::.=:o PP It·� r,?.19.s .. 11 2- 1 t·f:; r DE c, 1 F1. or= ourFF.:" 
140 F·�: I t·ff(�;?:27 .. 1

1 COHOUCTOI? II 

15�:.1 PF.: 1 t-rrc�2::i 1 .. 11 3-our=. T DE D 1 A. OF T t·H·WF:: 11 

t r;o PF.' I t-rn;i·:::::::7 _, '' 4-CUT OFF FF.'.FGt1JE:t-K:Y 11 

j 70 FR I t·Hl?44::: ·' 
1
1 CHOO'�l: OPT 1 OH 11 : I t·-IF'Ult·1

1 f:0 I Ftl:::: 1 THf.:H�:ino · 
190 IFN=2THEN1008 
200 I Fr•i:<�:THEH :l. ?00 
210 IFN�4THEN140� 
2;;::o I Ftl::: 1THFt·�lO10 
230 IFN>4THEN1010 
235 REMttttttttttt*********** 
240 PEMtl:t:ltltllllll:t::t:ltllJl·r 
c500 (;0'.;:Uf:=:2'5'�10 
s 1. o I t·WI. IT 11 r:t-nri;· 11·f:.=: T. c+:: o 1 HMF.:TEP OF 01_,TFR :- .·ut--11..i:..1; __ :-iu,.·" _, 1.:. 1.
s;�:o I ,--wur 11 EJnTP 01 . .1r=: I IA_._. DI rw1E TFF oi = 1 t-�1·-ff:R C:U!·H>!._1,:-i, ,i< ;, .·: .1u 

530 '.=<==·:::OF'(l<) 
54ft '/==O1/D0 
'::i'.50 Z:=!...OCC Y )/2.. !8259 
1560 , .. i=: 1 Jf::t::....-;:.:: 
570 PR I t-rn,r: ,. OHM::: 1 MF'EDEJ�CF .. 
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5:30 PR I HT II AWJTHE�: H((?'/ _. t-� 11 

590 I t·H=·UTfl!:ti 
600 IFA$=CHR$(89)THEN500 
G10 IFA$=CHR$(78)THEN10 
620 REM%tttttt%************* 
630 REM%%%ttt%%tt%t%%%****** 
1000 - GO�:;I_IE:��500 
l(1tO IMPUT 11 EHTEP - IMF'EDAMCE 11 _: Z 
l 02(1 I t·WUT" EtHEf�'. OUT':: I DE DI flMETEf;.:OF. I t�t�EF.: COt·mUCTOf<'. 11 

.
i D 

1 04 o ,.,i == < 1 o ····· Y :n:o 
l 050_ PR 11·-n II rt-�·:: 1 DE Dr ffMFTEF.: oF ouTEP c0t·H)UCTOF.:= " .: i,J
1 [16(1 - pp I t·ff II AMOTHEF.: TF.:Y?Y ·' t·4 11 
1070 Ir·WUTA$ 
1080 IFA$=CHR$(89)THEN1000 
1090 IFA$=CHR$(78)THEM10 
1091 REMtttttttt%tttttttttttt 
1092 REMtrtttttt*tttttttttttt 
1 :200 GO�:::UE:2�500
121 �z1 1 t·4PUT" EtHEF.: I t·WEDFttKE" ; z
12::::0 r t-�ruT II Et-HEP 1 t·�'.:; T. DE D 1 f=JMETEF.'. oF nuTEF.: cot-➔DucroF.:

11 _; o 
1 ·:::-:·::1::-1 T=::;G!R( r<) 
124(1 U=ZtT/ 1 '.;'.::: 
1 :::•�r1 •, .. •�-=-1 o·····u

1 :260 i,J=-1 ..........
12:::0 ::-=:=-1.•H:D
1 :29(1 F'�: I t·-IT II OUT':; I DE DI AMETE:!? OF 1 Ht-�EP COMDUCTOf?== II

.
:;:.:

: 

l J00 PF: I t·ff II Al'·K!THEP TF:Y?\' ·' t-� 11 

1::::10 H�PUTA$ 
1320 IFA$=CHR$(89)THEN1200 
1330 IFA$=CHR$(78)THEN10 
1390 REM*******ltttt********* 

1391 REM*tttttttttttttttttttt 
14(10 GO'.::JJF.::2500 
1410 I t·➔FUT II Et-HEP I t·6 I DE DI �:I .. OUTEP COt·K:iUCTOF-: 11 _; D 1. 
1420 1 t·w·ur II Et-HEP 01_1r::: I DE D 1 i=i. 1 t·H·�EF.: cm-mucroF-: 

11 
_; 0[1 

l ·:l:30 Z=�30P( K)
1440 X=7520/(D1+D0)tZ
1450 PR r t·n" cur OFF FPECiUEtK:Y= 11 _; ::•:: .: 1 1 MHZ 11 

1. 460 F•f? I t-rr II Af·HJTHE:P TF-:\'?\' .. t·1 11 

14 ?O I t·-IF'UTfl$ 
1480 IFA$=CHR$(89)THEN1400 
1490 IFA$=CHR$(78)THEN10 
1.::i 91 F'.Et·n:r:n:t:n::n:t:n::f:�:t:n::n::r 
14�2 REM*********ltttttrtrtt 
1�16 REMttttt�tttttrrrtrtrtr 
:2000 GO·::;UE::::00(::1 

- ;7::010 pp I t·ffl�9:3 ·' 1
1 l - I MF'EfAit·K:E OF OPEM"

2020 pp I t·ffl�! 1.:;: l ·' 
11 i,J I F-:E F[EDEf? 11 

:?o:Jo pr,;· 1 t·ni:� 1 '.35 .• .. ?·-::?rf=ic 1 t-K:; or OPF:t-� 11 

?040 pp I �-H(?:��;�7 ·' 11 
, .. i I F.:E f='EEDEP 11 

2or50 PF.: I HTl�29 l ·' II::::--· 11 

.;2060 F'F'. I t·ff(�1 :::-=:::�:7 ·' II 4-" 
2070 PP I t·ff(?4•V? .• "cHocr::·:E or·T 1 en� 11 = 1 t·ff•UTH 
28�0 IFN=?THFN2408 
;� 100 I Ft•4::::- j THFt-�·::··:::•nr1 
2110 �$=I�KE�$7i��$<>CHR$(45)THEN2110 
2120 IFA$=CHP$(45)THEN10 
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2191 REMttttrrrtttrrtttttittt 
:::::2(i0 CL.:::: pp It-ff II OPE:t-4 ,)� l PE I t·1F'E0Ht·-ICE 11 

:2:210 - I l··ff'I_IT 11 '.::F'171C It-H; 11 _; D 1 
2::::;20 H1F'UT II DI fl OF 1.,n l?E 11 .: D2 
�� :2 :�: 0 :=-:>-: D 1 _.... D? 
? :2 4 0 , .. � �:: ::-:: + :�; 0 f;,'. ( < ::-:; :t: ::-:; )- 1 > 
??�� Y=LOG(W)/2.30?59 

�:'.�:?O F'F'. I tHZ _; If OHtt::: I MF'EDAt·K:F II 

:2�::::::o PP r t-n" At·mTHEP TPY?Y ., t-� 1' 
:2:290 I �-WUTA$ 
2300 IFA$=CHP$(89)THEN22n8 
2310 IFA$=CHR$(78)THEN10 
24(10 CL'.:: : Pf? I tH II TO FI t�C, :::PFIC It¥� OF'EJ� l·� I F.:E 

I
I 

2410 I t·ff'UT II EtHEF: I MF' 11 
.
: 7(1

24:20 r t·u=·ur" L·� r PE e, I ,=i,. .i D 
�:'. 4? l1 ::-:: =-Z O / ;2 7 6 : \' = 1 0 .. · .. ::< · fl:-:: D ::t-: ( \' t Y- 1 ) · ':: = l=t / ( 2 t \' ::, : F' F: I t·� T 11 

'.:: P 1::1 C I H,::;:::: 1
' .: '.:: 

2440 F'PitH"f=ltK1THEP TPY?Y .• t·�" 
2450 HWUTA$ 
2460 IFA$=CHR$(89)THEN2400 
2470 IFR$=CHR$(78)THEN10 
?500 CL'.::: pp I l·-ff: pp I tH II[:, I ELECTRIC COt·t.:;TAt-ff'.::: II : FF'. I t·ff II F! IP= l 11 

�::s 1 o F'P rt-n II F·OLYTHEt·H:.=:2. ::::i:: 11 
= pI;.'. nn II For:1tr1 F'OL.YT!-H?.HF= 1 � ;�� 11 

?s2n PF: I t-rr II TEFL..Ot-�=-::-:::: g 1 11 

;:�560 I !··ff•UT II Et-HEP DI ELECTF.'. I c cm-t::;Ti=1t·ff 11 .: r-::
2570 RETUF.:t·� 
2571 REMtit%ttttttttttttttttt 
::::oon CL'.:: = FF: r t·4T1�0 .. 11 t:t:lJ:t::t::-r:t::rt:t::t-:t:t::r:t::t::t:lt:t::rtl:t:t:rttt 11 

::::010 PF:IHT(�3:2., 11 l +++++MEr-�U+++++ :t:" 
:�:�:120 pp I t-ffl?.64 .1 

11 :t: :t:" 
:�:o:::'.o PP I tH(i.J96 .• " :t: :t 11 

?040 PF'. I MT(� 1 :.::::: ·
' 11 l l ' 1 

J050 Pi?Hff(�l.6(1.," :t-: 1 11 

3060 pp Hff(? 19:2 ... 11 t t 11 
::::070 pp I t-ff1�;2�::4., 11 t t 11 

:::;o:::�o PP r t-n1?.2:s6 .• 11 :t: :t:" 
Jo�=io r-·�: I t-n(�28::: .• 11 t t" 
�: 100 pp Uff(?.::::20 .• 11 :t: t" 
:::: 1 1 0 F' P It-ffl� :3 5 ;::: .• 11 :t: :t-: " 
:? 120 pp I t-ff(i(:::::4 ·' 11 t t 11 

::: 1 ?o PP r tHi?.416 _. 11 :t::q::n::n::n::1=::·r-q::t::r:t::t::r--n::t::n::r:n::q:::n: 11 

:::: t ':/) F.:ETUPt·-1 _ 
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E�t�mating the noise performance of an op­
amp �stage is easy _with a little circuit analysis 
and_ a short BASIC program to take care of the 
math_�- The program requires only two 
resistance values and a figure for bandwidth 
tf? compute the noise levels for six popular op 
amps. 

by PHIL ALLISON 
Tuer� are several sources of noise in 

an op ainp stage which together account 
for the . total background hiss level. 
These are the op amp itself (particularly 
the active devjces employed in the input 
stage),· the resistors used for gain set­
ting, and the noi.se generated by the 
resistance of the signal source. 

It must be appreciated that any resis­
tor has a self noise level caused by ther­
mal agitation of_ its free electrons. This 
noise, commonly known as white noise 
is random and spreads across the who!� 
frequency spectrum. Its magnitude is 
given by a simple formula: 
where· 
En = RMS noise voltage 
L = Boltzmann's constant 1.38 x 10· 23 

T = temperature in degrees K ( degrees 
C + 273)
B = bandwidth of measurement
R = resistor value in ohms 

For example: a 10k.f1 resistor at room 
temperature and measured with a 
20kHz bandwidth will genera_te a noise 
voltage _ of 1.8µ V. (Try some other 
values on your calculator to get a feel 
for the quantities involved). 

The program presented here can be 
used to select the best op amp for a 
given application or to examine the ef­
fe�t on noise performance of design 
changes to a circuit. 

Before the program can be us�d,. two 
resistance values must be derived from 
t�e circuit of the op amp stage in ques­
tion. These I have called source resist­
ance and input resistance: The first is 
100 ELECTRONICS Australia, April 1987 

just the value in ohms of the internal 
resistance of the device generating the 
input signal. 

For example, for a 200-ohm micro­
phone use a value of 200 for the source 
resistance, arid for a high impedance 
microphone (internal step-up trans­
former type) use a value of 50,000. If 
noise testing is to be done with the 
iriput shorted then use a value of 1 ( one 
ohm) as the program will not accept a 
value of 0. 

Input resistance 
The input resistance has to be deter­

mined from the circuit of the gain stage 
in question and here a little analysis is 
needed. Note that the input resistance is 
not the same as· the input impedance for 
the circuits of Fig. l and Fig.2. 

There are two common types of op 
amp gain stages: (1) the inverting stage 
as shown in Fig.1; and (2) the non­
inverting stage as shown in Fig.2. The 
input impedance of the inverting type is 
equal to Rl, while the input impedance 
of the non-inverting type is equal to Rin 

Fig.]: imerting op amp stage. 
Gain = R2/R I. 

a 

e ,n 

and may be almost any value. The sig­
nal gains of these two stages are given 
by the formulas beneath each diagram: 

Don't worry if your circuit has capaci­
tors in series with the input or feedback 
ground (Fig.2) as normally these can be 
neglected. 

. In Fig.1, the input resistance is equal 
to Ri in parallel with _R2. If R2 is more 
than ten times Rl, then just use the 
value of Rl. 

For Fig.2, the input resistance is the 
same as for Fig.I (ie, Rl in parallel 
R2), but if Rin is less than ten times Rl 
then calculate Rin in parallel with Rl 
and R2 as well. If there is a resistor in 
series with the input, add this to the 
input. resistan�e. 

The figure for bandwidth can be any 
value up io the· circuit bandwidth. For 
audio purposes, a figure of about 16kHz 
is commonly adopted for specifications, 

The program will, in a couple of sec­
onds, compute the equivalent input
noise (EIN) and noise figure for six op 
amps. Other op amps can easily be 
added to the list.. 

The EIN is a standard way of specify­
ing input stage noise as it is independ­
ant of the overall gain. If you multiply 
the EIN figure by the gain of the stage, 
then you will have the noise voltage ex­
pected at the output. 

The noise figure is also calculated so 
that the standard of performance of a 
circuit can be seen at a glance. It com­
pares the stage in question with an 
imaginary noiseless stage and quotes the 
difference in decibels. A figure of ldB 
would be very good. and hardly worth 
trying to improve upon. This figure is 

INPUT 

Rin 

Fig.2: non-inverting op amp stage. 
Gain = (Rl + R2)/RJ. 



10 CLS:PRINT 
20 PRINT" PROGRAM TO CALCULATE NOISE" 
25 PRINT" IN OP AMPS" 
30 PRINT" 
40 PRINT 
50 INPUT" SOURCE RESISTANCE ";RS:PRINT:IFRS=OTHEN50 
60 INPUT" INPUT RESISTANCE ";RI:PRINT:IFRI=OTHEN60 
70 INPUT" NOISE BANDWIDTH KHZ ";BW:PRINT:IFBW=0THEN70 
71 PRINT 

100 DATA 3.5E-9,4E-13,1E-8,5E-13,1.8E-8,1E-14 
110 DATA 1.5E-8,l.7E-13,2.2E-8,6E-13,4.7E-8,1E-14 
115 RESTORE 
120 FORI=1TO6:READ EN,IN 
140 KT=4.1E-21 
1so ET=CCEN A 2+JN A 2•cRs A 2+RI A 2)+4�KT•<RS+RI>>�sw�1E3) A o.� 

160 
170 
180 
190 
200 

IFI=lTHENPRINT" 

IFI=2THENPRINT" 

IFI=3THENPRINT" 

IFI=4THENPRINT" 

IFI=STHENPRINT" 

NE5534 "; :GOT0300 

RC4558 "; : GOT0:300 

TL071 ";: GOT0300 

LM301A "; :GOT0300 

UA741C ";: GOT0300 

202 IFI=6THENPRINT" TLO81 "; :GOTO300 
300 PRINTUSING"###. ##"; EP 1E6; : PRINT" UV " 
310 NS=C4*KT•aw�1E3*RS) A o.s 

320 NF=20 kLOG((ET/NS))/LOG(10) 
330 PRINTUSING" ##.#";NF; : PRINT" DB" 

340 NEXTI 

350 PRINT" =====================--------

360 INPUT"RTN";A:IFA=0SOUND21,l:GOT010 

independent of gain, bandwidth and sig­
nal level. 

Low noise tips 
To optimise a design, the value of 

input resistance must be kept as low as 
possible. For an inverting stage, this is 
limited by the minimum acceptable 
input impedance. There is no such 
problem with the non-inverting stage, 
making it the preferred type for low 
noise stages. Most op amps will drive 
loads down to 1000 ohms or so, hence 
Rl plus R2 can equal this. The NE5534 
can drive loads down to 600 ohms. 

Don't worry about using expensive 
"low noise" resistors as these make no 
difference in an op amp stage where 
there is little or no DC across the resis­
tors. Noise caused by a large voltage 
across a resistor is called excess noise 
and varies widely with resistor type. 

Using the program 
The formula for noise in the program 

appears in line 150. This sums all the 
noise sources involved using the pub­
lished data for each op amp in turn and 

the result is quoted in microvolts. This 
data appears in lines 100 and 110 as 
EIN voltage and EIN current figures in 
volts and amps per Hz respectively. 
Line 320 computes the noise figure by 
dividing the result of line 150 by the 
noise of the source resistance and con­
verting this to decibels. 

When return is pressed the program 
runs agairi so that you can enter new 
values. 

Due to device variations and the use 
of averaged values in the EIN data, the 
computed figures are not precise but are 
close enough to measured results to 
allow valid comparisons between circuits 
and op amps. 

The program was written for a VZ300 
computer but should work with little al­
teration on almost any computer run­
ning BASIC. 

References 
R.A. Fairs, Resistor Survey. Wireless

World, October 1975. 
Walter G. Jung, IC Op Amp Cook­
book. 

2 .r �. 

Left: this program was written for the 
VZ300 computer but should work 
with little alteration on almost any 
computer running BASIC. The 
program runs each time return is 
pressed, so that you can enter new 
values.-

Below: these sample screen printouts 
show the results for six common op 
amps for various circuit conditions. 
The program calculates both the 
equivalent input noise (in microvolts) 
and the noise performance (in dB). 

S A H P L E S C R E E N S 

SOURCE RESISTANCE ? 200

INPUT RESISTANCE ? 47

NOISE BANDWIDTH KHZ ? 16

NESS34 0.51 UV 7.0 DB 
RC4558 1.29 IJV 15.0 DB 
TL071 2.29 UV 20.0 DB 

LM301A 1.91 UV 18.4 DB 
UA741C 2.79 UV 21. 7 DB
TL081 5.95 UV 28.3 DB 

-======================------

SOURCE RESISTANCE ? 7000 

INPUT RESISTANCE ? 1000 

NOISE BANDWIDTH KHZ ? 16 

NE!:-534 1. 56 UV
1 .-, 
.... DB 

RC4S58 1.97 UV 3.3 DB 
TL071 2.7q UV 6.0 DB 

LM301A 2.39 UV 4.'� DB 

UA741C 3.18 UV 7.4 DB 
TL081 6.12 UV 13 .1 DB 

=====================-==-----

SOURCE RESISTANCE ? lE.5 

INPUT RESISTANCE ? 1E4 

NOISE BANDWIDTH KHZ ? 2. 5

NE!:534 2.93 UV 3.2 DB 
RC4558 3.33 !JV 4 ·:. •..J 

DB 
TL071 2.31 UV 1.1 DB 

LH301A 2.41 UV 1.5 DB 
UA741C 3.85 UV 5.6 DB 

TL081 3. 17 UV 3.9 DB 
=====================-,=�---· 
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BEAM HEADINGS AND 
QTH LOCATORS 
ON YOUR MICRO 

By Greg Baker 

The LOCATOR program is a dual purpose program com­
bining a QTH Locator program and a Great Circle program. 
The program demands as input either (a) the QTH Locator, or 
(b) the latitude and longitude of the target station.

If the QTH Locator is provided as an input, the program
calculates latitude and longitude of the centre of the locator 
square then the great circle bearing and path distances. If the 
latitude and longitude of the target station are input, the 
program calculates the QTH Locator square then the great 
circle bearings and path distances. 

The program has been written for and tested on an unex­
panded Dick Smith VZ-200 computer. The entire program is 
written in BASIC and �hould be adaptable to most BASIC 
versions. 
0TH Locators 

QTH Locators are an alternative to the use of latitude and 
longitude for specifying the location of amateur radio stations 
around the world. For this purpose, the earth's surface is first 
divided into 18 x 18 = 324 fields, each 20 degrees wide in 
longitude and 10 degrees wide in latitude. 

Each of these fields is then divided into 10 x 10 = 100 
squares, each 2 degrees wide in longitude and 1 degree wide 
in latitude. These squares are further sub-divided into 24 x 24 
= 576 sub-squares of 5 minutes longitude by 2.5 minutes 
latitude. Figure 1 shows how these fields, squares and sub­
squares are labeled. 

From these labels, a six-character QTH Locator is formed. 
Note that the two character field, square and sub-square 
labels are longitude first, latitude second, and are labeled 
consecutively from west to east for longitude and south to 
north for latitude. 

The full six character locator has the form f 1 f2d 1 d2s 1 s2 
where f 1 f2 is the alpha field locator, d 1 d2 is the numeric 
square locator, and s 1 s2 is the alpha sub-square locator. For 
example, the author's QTH is at 35°24.4' South latitude by 
149°57.3' East longitude , which corresponds to a 0TH Loca­
tor of OF44XO. 

It is not necessary to always use the six character 0TH 
Locator. If a coarser grid with less accuracy is satisfactory, 
the first four character's can be used. For less accuracy again , 
use just the first two characters. Further details of the QTH 
Locator system can be found in Tony Gilbert's 'Traffic' col­
umn, ARA Vol 7, No 9, Page 5. 
Great Circle Bearings And Distances 

Great Circle bearings are the true bearings for t;>eam aim-
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ing. Due to the curvature of the earth, bearings obtained from 
standard (mercator projection) maps are not accuracte over 
more than a few degrees. Two bearings 180° apart are usual­
ly given - the short path bearing and the long path bearing. 
Similarly, there are two Great Circle distances - that for the 
short path and that for the long path. 

For more details on Great Circle bearings, see articles in 
ARA Vol 6, No 9, and ARA Vol 7, No 2. both available from 
ARA Reprints (Back Issues Department). 
Flowchart and Algorithms 

Unlike some other locator programs, the main calculations 
used here are neat and compact. The program incorporates 

.. extensive error checking, which is good for the VZ-200 but 
# may not work on otner systems. 

Because the calculations are complex, great care should 
be taken to type them is correctly. Statements to be particu­
larly careful with are those in lines 390, 400, 510 and 520. 

The program flowchart is shown in Figure 2. 

Originating Station 
The program as it is written incorporates the latitude and 

longitude of Mount Ainslie, Canberra, as the location of the 
station from which the bearings are calculated. To function 
correctly from any other location, latitude and longitude for 
that 0TH need to be inserted at lines 100 and 110 
respectively. 

Minutes of arc should be divided by 60 and added to the 
degrees. Seconds of arc should be divided by 3600 and 
added to the degree to give a decimalised latitude and longi­
tude. Then the latitude and longitude should be give a sign -
positive for north latitudes and east longitude; negative for 
south latitudes and west longitudes. 
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f-'r)r examole, a station at 33°55 · South by 151 ° 10· East 
has a decim�lised lc:titude of-33 + 55/60 = -33.91667 and 
longitude of +151 + 10/60 = +151.16667. 

Alternatively, because the program allows the origin to be 
changed while it is running - for use away from the normal 
0TH for example - the user could type in their own 0TH 
every time the program is run, although it would be easier to 
make the change permanent. Final output prints a new origin 
reminder message if this option has been exercised. 
Using The Program 

On running the program, the user is asked whether s/he 
wants to alter the latitude and longitude of their station. Enter 
·y· to choose. this option or any other character to bypass it.
If ·y· is selected, you will be asked to enter the new decima­
lised latitude and longitude of origin.

If a valid latitude and longitude is entered, the program 
proceeds. Otherwise an error message is displayed for a 
short period and the user is requested to re-enter the origin 
coordinates. 

Next, the program requests the target 0TH name, fol.:. 
lowed by the option to enter the 0TH Locator or the latitude 
and longitude of the location. The target name is truncated to 
22 characters after entry and further truncated to nine char­
acters if the new origin option is chosen to allow room on the 
printout for the new origin reminder message. 

If the user chooses to enter a 0TH Locator, a valid two,
four or six character locator must be entered before the 
program will proceed to the Great Circle calculations which 
will use the latitude and longitude of the locator field, square 
or sub-square centre as the target location. 

Similarly latitude and longitude, if entered, must be valid 
before the program will proceed. 

Once great circle bearings and distances are calculated, 
the program prints results and asks the user to enter another 
target. 

A few typical outputs are shown in photographs accompa­
nying this article. 
Warnings 

The great circle section of the program produces errors if 
the target is within 50 kilometres of the origin station (when it 
wouldn't be usual to use a great circle program anyway), or if 
the target is close to either the north or south pole (although, 
again, it wouldn't be usual to use a great circle program to 
point your beam due north or south anyway).

Note that A RA Vol 9, No 4 ,  has an article on short range
4 

beam headings for VHF and UHF enthusiasts. 
Test Data 

Table 1 shows program output data for the origin station 
located at 35° 16' South, 149° East as incorporated in pro­
gram statements at lines 100 and 110. This test data shold 
be used to check the program before the data in lines 100 
and 1 10 is changed for your 0TH. 

Copies of the program for VZ-200 can be obtained on 
cassette from the author for $7 :00 post-paid. Write to Greg 
Baker, PO Box 93, Braidwood, NSW 2622. Comments and 
suggestions (with an SASE for reply) can be sent to the same 
address. 

Debugged disk copies of the program modified for Com­

modore VIC-20, C-64 or C-128 can be obtained by 
sending $10 or a blank formatted disk and $5 (includes post­
age) to High-Tech Media, 4 Renshaw St, Doncaster East 
3109. 
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Target: Q TH Locator: Short Path: 
Name True Bearing 
Latitude Longitude 

1. Buffalo FN02MU 63°26' 
42°52'N 1a0ssw 

2. Hong Kong OL72CF 324°40' 
22° 15'N 114°15'E 

3. Falklands GD0SFL 162°37' 
s 1°3o·s 59°3ow 

4. Auckland RF73JB 102°07' 
36°55'S 174°47'S 

PROGRAM LISTING FOR VZ-200 
0010 REM PROGRAM "LOCATOR" 
0020 REM GREG BAKER, BRAIDWOOD, 2622 

Short Path: 
Distance 

15826 km 

7374 

9963 

2301 

0030 DIM C(6),CB(3),CM(3),CT(3),L(2,3),M(6),N$(2),S(2), 
T(2.2),TG(2) 
0035 DIM F$(2),G$(2),H%(2) 
0040 DATA 65,82, 10,48,57, 1,65,88,0.041667 
0045 DATA "NORTH","EAST","SOUTH","WEST" 
0047 W$=" " 
0050 FOR I= 1 TO 3 
0060 READ CB(l),CT(l),CM(I) 
0070 NEXT I 
0072 FOR I= 1 TO 2 
0074 READ F$(1),G$(1) 
0076 NEXT I 
0080 REM ORIGIN STATION LAT /LONG 
0090 REM INSERT YOUR OWN 0TH HERE 
0100 T(1, 1)=-35.2667 
0110 T(2, 1)= 149.1667 
0120 CLS 
0122 PRINT"ENTER ·y· TO ALTER ORIGIN" ;:INPUT Y$ 
0130 IF Y$<>"Y" THEN 170 
0140 PRINT@192,"NEW ORIGIN LAT/LONG" 
0145 C$=" *NEW ORIGIN*" 
0150 K= 1 



0160 GOSUB 1030 
0170 CLS 
0175 PRINT"TARGET NAME";:INPUT TS 
0180 T$ = LEFT$(T$,22) 
0190 FL=O 
0200 PRINT@64,"ENTER: '1' FOR TARGET 0TH 
LOCATOR" 
0210 INPUT" ·2· FOR TARGET LAT /LONG" ;Y 
0220 if- Y = 2 THEN 420 
0230 IF Y = 1 THEN 240 
0235 PRINT@152," ":GOTO 200 
0240 PRINT@192,. 'LOCATOR'· ;:INPUT 0$ 
0250 FL = 1 
0260 X=LEN(0$) 
0270 IF X=2 OR X=4 OR X=6 THEN 290 
0280 PRINT@201," ":GOTO 240 
0290 FOR I= 1 TO 6 
0300 C(I) = 0: NEXT I 
0310 FOR J= 1 TO X 
0320 C(J}=ASC(MtD$(0$,J.1)) 
0330 JJ=INT((J+ 1)/2) 
0340 REM TEST VALIDITY OF LOCATOR 
0350 IF C(J)<CB(JJ) OR C(J)>CT(JJ) THEN 280 
0360 C(J) = C(J)-CB(JJ) 
0370 NEXT J 
0380 REM CALCULATE LATITUDE/LONGITUDE 
0390 T(1,2 }=-
90+ C(2)* 10+ C(4) + C(6)/24+CM(X/2)/2 
0400 T(2,2) = -
180+ C(l )*20+ C(3)*2 +C(S}/ 12 +CM(X/2) 
0401 FOR I= 1 TO 2 
0402 IF T(l,2)<0 THEN H%(1) = 2 ELSE H%(l)= 1 
0403 H%(1) = 1 
0404 T=ABS(T(l.2)) 
0405 L(I, 1),c:INT(T) 
0406 L(l,3),...,. (T-L(I. 1 ))*60 
0407 L(l.2) = INT(L(l,3}} 
0408 L(l.3) = INT ((L(l,3)-l(l.2))*60 + 0.5) 
0409 NEXT I 
0410 GOTO 585 
0420 PRINT@;192,"TARGET LAT/LONG" 
0430 K = 2 0440 GOSUB 1030 
0450 REM FORM TARGET LOCATOR 

+ ,,C '5'.

0460 FOR J = 1 TO 2 
0470 TG(J) = T(J,2)+90*J 
0490 IF TG(J) = 180* J THEN TG(J) = TG(Jj-0.0001 
0500 FOR K=3 TO 7 STEP 2 
0510 M(K-J) = INT(TG(J)/(J*CM((K-1 )/2))) 
0520 TG(J) = TG(J)-M(K-J}*J*CM((K-1 )/2) 
0530 NEXT K 
0540 NEXT J 
0550 0$="" 
0560 FOR I= 1 TO 6 
0570 0$=0$+CHR$(M(l)+CB{INT((I+ 1)/2))) 
0580 NEXT I 
0585 GOSUB 860 
0590 REM CALCULATE BEARING AND DISTANCE 
0600 P=T(2. 1)-T(2,2) 
0610 PS= 1 
0620 IF P<O THEN PS=O 
0630 P= ABS(P) 
0640 PM=O 
0650 IF P> 180. THEN PM= 1 
0660 E=57.29578 
0670 Pl=3.141592654 
0680 P=P/E 
0690 PA={90-T(1.1))/E 
0700 PB= (90-T( 1,2))/E 
0710 ZZ=COS(P)*SIN{PA)*SIN(PB)+COS(PA)*COS(PB)

07 20 GOSUB 12 50 
0730 AB = AC 
0740 SK=INT(6366.707*AB+0.5) 
0750 LK = 40000-SK 
0760 ZZ=(COS(PB)-
COS(PA)*COS(AB)l/(SIN(PA)*SIN(AB)) 
0770 GOSUB 1250 
0780 A=AC*E 
0790 A=ABS(360*(PS-PM} 2-A) 
0800 A 1 = INT(A) 
0810 A2=1NT((A-A 1)*60+0.5) 
0820 B=180+A 
0830 IF B> = 360 THEN B = 8-360 
9840 81 = INT(BJ 
0850 B2=1NT((B-81)*60+0.5) 
0855 GOTO 920 
0860 REM PRINT RESULTS 
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0870 CLS 
0880 PRINT"TARGET: .. ;T$ 
0885 IF LEN(C$)>0 THEN PRINT@17,C$ 
08 90 PRINT@64, "LAT: 
";L( 1, 1) ;"D" ;L( 1 ,2) ;"M" ;L( 1,3) ;"S .. ; 
0895 PRINT@86,F$(H%( 1 )) 
0900 PRINT 
@96, '.'LONG:" ;L(2, 1 );"D" ;L(2,2);"M" ;L(2,3);"S "; 
0905 PRINT@118,G$(H%(2)) 
0910 PRINT"LOCATOR .. ,0$ 
0915 RETURN 
0920 PRINT@224,"SHORT P ATH: 
BEARING" ;A 1 ;"D" ;A2;"M" 
0930 PRINT" DISTANCE";SK;" KMS" 
0940 PRINT"LONG PATH: BEARING" ;B 1 ;"D" ;82;"M" 
0950 PRINT" DISTANCE" ;LK;" KMS" 
0960 IF FL = O THEN 1000 
0970 PRINT"LAT,LONG, BEARINGS AND DISTANCES 
ONLY" 
0980 PRINT" A PPROXIMATE BECAUSE LAT AND 
LONG" 
0990 PRINT"CALCULATED FROM LOCATOR" 
1000 PRINT@480,"ENTER 'Y' FOR A NOTHER 
TARGET" ;:INPUT Y$ 
1010 IF Y$= "Y" THEN 170 
1020 GOTO 1270 
1030 REM INPUT LATITUDE/LONGITUDE 
1035 5(1) = 0: S(2) = 0 
1040 PRINT@224, "LATITUDE? DEGS" ;:INPUT L( 1, 1) ·. 
1041 INPUT" MINS" ;L( 1,2) 
1042 INPUT" SECS" ;l( 1,3) 
1043 INPUT" N/S ";N$(1) 
1050 IF N$(1)<>"N" THEN 1070 
1060 S(1)= 1: GOTO 1080 

1070 IF N$(1)="S" THEN S(1) = -1 
1080 INPUT"LONGITUDE? DEGS" ;L(2, 1) 
1081 INPUT" MINS" ;L(2,2) 
1082 INPUT" SECS" ;l(2,3) 
1083 INPUT" E/W ";N$(2) 
1090 IF N$(2)<>"E" THEN 1110 
1100 S(2)= 1: GOTO 1120 
1110 IF N$(2) = "W" THEN S(2) = -1
1120 FOR I = 1 TO 2 

.. 

1130 IF S{l) = O THEN 1160 
1132 H%(1} = 1 
1134 IF S(I) <0 THEN H%(1) = 2 
1140 T=90+(1-1)*90 
1150 IF L(l, 1)> =0 AND L(I, 1)<= T THEN 1180 
1160 PRINT"ERROR:" ;L(I, 1 );"D" ;L(l.2);"M'' ;L(l,3);"S 
";N$(1) 
1170 PRINT "TRY AGAIN" 
1172 FOR V= 1 TO 1500 
1174 NEXT V 
1175 PRINT@224, W$ 
1176 FOR V = 1 TO 7. 
1177 PRINT W$ 
1178 NEXT V 
1179 GOTO 1030 
1180 FOR J=2 TO 3 
1190 IF L(l,J)<O OR L(l,J)>60 THEN 1160 
1200 NEXT J 
1210 T(l,K) = L(I, 1)+L(l,2)/60+L(l,3)/3600 
1220 T(l,K)=T(l,K)*S(I) 
1230 NEXT I 
1240 RETURN 
1250 AC = -ATN(ZZ/SQR(1-ZZ*ZZ))+Pl/2 
1260 RETURN 
1270 END 
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Towards a VZ·Epson printer 
patch Partl 

Larry �aylor 

Fed up with your clackerty old printer and long for an upg.rade to 
one of the popular Epson or Epson-type dot matrix printers? 
Comp-atibility with the VZ has always been a problem - until now. 

FED UP with your clackerty GP-100, and its less than per­
fect print quality? Do you long to upgrade, but know that 
whatever you choose, it won't be totally friendly towards your 
VZ? 

Are you the owner of an Epson-type printer, but suffer frus­
tration, as I did, at its lack of compatability? If so, then take 
heart, there is hope. The answer is a printer patch, that is, 
a program specifically written to take the place of the exist­
ing ROM routines. In this case, the aim is to make the VZ 
fully compatible with Epson-type printers. Recently, after­
many hours spent ::·eading and experimenting, I succeeded 
in producing just such a program. 

Having first decided to take the plunge and purchase a VZ 
computer, I developed a very great need, some short time 
later, to be able to obtain a printout of my programming ef­
forts. On close examination of available finances, I was left 
with a choice between the Seikosha GP-100, a slow, noisy 
machine featuring an unattractive print style, and the BMC 
BX-80, a noticeably quieter, faster printer, possessing sever­
al attractive fonts. 

Although a seemingly easy decision, I was immediately 
faced with a dilemma. The former, whilst initially unattrac­
tive, especially so to anyone with sensitive hearing, had two 
very desirable features: namely, the ability to print the VZ's 
inverse and graphics characters, in addition to providing, 
via the COPY command, a dump of the HI-RES screen. These 
two factors very nearly persuaded me to choose the GP-100, 
but, after much deliberation, I opted for the superior print 
quality of the BX-80. In so-doing, I resigned myself to hav­
ing to go without the farmer's obvious advantages. 

No one had at this stage even remotely hinted that I could 
have the best of both worlds by means of a software patch. 
Hindered by a lack of information and minimal understand­
ing of computer and printer operations, I perservered with 
the rather primitive approach of removing all inverse and 
graphics characters from programs before doing a printout. 

A start 

Desperate to overcome this huge waste of time, I first began 
to deal with the problem of printing graphics characters. I 
realised that my printer was capable of dot graphics and that 
it should be able, whilst in this mode, to reproduce the shapes 
I desired. My early efforts, however, ended in frustration as 
the VZ steadfastly refused to interpret my data correctly. Only 
when I discovered that I could send the data directly out the 
ports, thus bypassing the VZ's printer driver routine, did I 
achieve any success. 

Listing 1 gives an example of how this was accomplished. 
By referring to the table below, you may change the graph­
ics block data in the listing to enable any of the other graph­
ics charactrs to be printed. Later it will become clearer how 
the data to print each block was calculated. 
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GRAPHIC BLOCK 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

HEXIDECIMAL DECIMAL 

00 , 00 0 , 0 

OF 
, 00 15 ' 0 

00 
, OF 0 , 15 

OF , OF 15 
, 15 

FO 
, 00 240 , 0 

FF , 00 255 ' 0 

FO ' OF 240 , 15 

FF , OF 255 ' 15 

00 , FO 0 ,240 

OF ' FO 15 ,240 

00 , FF 0 ,255 

OF , FF 15 ,255 

FO , FO 240 ,240 

FF ' FO 255 ,240 

FO 
' FF 240 ,255 

FF ' FF 255 ,255 

DATA 

Being an avid user of Steve Olney's Extended Basic, I used 
my new-found knowle_dge to write an assembly routine, 
which linked into the-listing routine of his program. It sim­
ply checked for graphics and inverse characters. Graphics 
characters were printed and inverse ones changed to non­
inverse. Useful, but not totally satisfactory. On the way I had 
independently developed my own table of data (above), to 
print the graphics -blocks, only to later discover that there 
exists in the VZ's ROM a set of data for graphics characters 
and another for inverse. 

The graphics table occupies addresses from 02AFH to 
02CEH, whilst the inverse data commences at 3B94H and 
ends at 3CD3H. The graphics shapes are stored in two-byte 
form and the inverse characters in five-byte blocks. Their ex­
istence makes it a simple enough matter to expand on the 
program in Listing 1 and print the graphics blocks using the 
ROM data instead of our own, as in Listing 2. The same may 
be done with the inverse characters and Listing 3 shows how 
this is accomplished. Unfortunately, you will notice that the 
resultant characters, when printed, are in fact upside down. 
To understand why this occurs, it is necessary to offer a brief 
explanation of the differences between the code vahJes used 
to control firing of the pins in the printheads of Epson-type 
printers, and those of the GP-100 family. 



The Epson-type printer 
Printers of the Epson-type have eight addressable piris, while 
the GP-100 has the equivalent of seven pins only. In addi­
tion, the value 1, which fires the bottom pin on an Epson 
printer, actually triggers the top pin on the GP-100. The dia­
gram below illustrates the differences. 

COMPAR I s □ r'-1 OF 

PIN CODE VALUES 

GP-100 

128 

64 

32 

16 

8 

4 

2 

1 

EPSON 

m- . I : 
Al I 
Ii 
• 

To calculate the code which is required to produce a par­
ticular dot pattern we simply have to add up the values of 
the corresponding pins. The representation of the graphics 
block, CHR$(137), can be used to demonstrate how this is 
done. You may recall that the data values used in Listing 1 
to reproduce this particular character were 240 and 15. No­
tice how these codes correspond to the totals at the base of 
each column in the diagram. If we examine the first column 
on the left, we can see that only the top four pins have been 
fired. By totalling vertically the values assigned to those pins, 
we arrive at the sum of 240. The same procedure is used to 
determine the Epson compatible code for each of the remain­
ing columns. 

GRAPHICS BLOCK 

128 ----

64 ------

32 ----
16 ____ _ 

137 

8 ----
4 ----
2 -----
1 ----

240240240240 15 15 15 15 

It can be done 

Nevertheless, data which has been prepared primarily for 
the GP-100, as is the case with the ROM tables, will produce 
inverted images if sent to an Epson printer. It is necessary, 
threfore, to convert the data before it can be used. Adding 
Listing 4 to Listing 3 will produce the desired result. I 
wouldn't however, advise any of you to hold your breath 
whilst waiting for the data to be printed. Hence, I have 
provided Listing 5, an assembler program, which effects the 
same result, only much more swiftly. 

Having now managed to make the characters appear in 
their more conventional form, a closer examination of them 
will reveal numerous inaccuracies. Some, such as the 3 and 

5, are more noticeable than others, but no less than a dozen 
of the characters are flawed. After progressirtg so far, this 
is a disappointing development but- one which will prove, 
later, to be not insurmountable. In the interim, we need to 
explore further how we might utilise our somewhat imper­
fect data. 

Fortunately, the designers of the ROM foresaw the possi­
bility that potential users may want to use a different printer. 
As a result, a vector hai_been used to point to the location 
of the printer driver. All output to the printer is directed via 
a driver routine, which, among other things, checks for con­
trol codes and keeps track of line feeds. In the VZ, a block 
of the .communica-tions area of RAM from 7825H to 782CH 
has been set aside for printer operations, allowing temporary 
storage of values such as the number of lines printed. Of 
greatest interest to us is the contents of 7826H-7827H. This 
is the start of the driver routine, and the cause of our 
problems, because it is geared to expect that owners of VZeds 

· will be using GP-100 type printers. However, since the previ­
ous address lies in RAM, it is possible to insert a pointer to
our own driver routine at this location. Once accomplished,
all future LPRINT and LLIST commands will be directed,
ultimately, to our own printer routine .

We have now proceeded part way to installing a valuable
routine for owners of Epson-type printers, but we are still
unable to make use of the COPY command. The primary ad­
vantage of which is that it allows a dump of the HI-RES
screen to be made to the printer. Implementing this very
desirable feature will prove to be somewhat more
challenging.

LISTING 1 : PRINT A SINGLE GRAPHICS BLOCK 

100 REM #################################### 

101 REM # PUT PRINTER IN GRAPHICS MODE # 

102 REM #################################### 

110 LPRINTCHR$(27) ;CHR$C75>; 

120 FOR T=l TO 2 

130 READ D:GOSUB 510 

140 NEXT T 

200 REM #################################### 

205 REM # READ EACH DATA VALUE IN TURN # 

210 REM # AND THEN PRINT IT FOUR TIMES # 

215 REM #################################### 

220 FOR N'l.=l TO 2 
230 READ D 

240 GOSUB 510:GOSUB 510 

250 GOSUB 510:GOSUB 510 

400 NEXT N'l. 

410 LPRINT:END 

500 REM #################################### 

501 REM # OUTPUT TO PRINTER VIA THE PORTS # 

502 REM #################################### 

510 IF INPC0><>254 THEN �OT0510 

520 OUT 13,0:0UT 14,D 

530 RETURN 

540 REM #################################### 

545 REM # NUMBER OF BYTES TO BE PRINTED # 

550 REM # IN LOW BYTE, HIGH BYTE FORM # 

555 REM #################################### 

560 DATA 8,0 

565 REM #################################### 

570 REM # GRAPHIC BLOCK DATA # 

575 REM #################################### 

580 DATA 240,15 

LISTING 2 :  PRINT THE ROM GRAPHICS BLOCKS 

100 REM ################################�### 

101 REM # PUT PRINTER IN GRAPHICS MODE # 

102 REM ################################�### 

110 LPRINTCHR$(27l;CHRSC75) i 

120 FOR T=l TO 2 

130 READ D:GOSUB 510 

140 NEXT T 

150 REM ################################-#�# 

151 REM # LOCATION GRAPHICS TABLE 02CEH # 

152 REM ################################-#�# 
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160 M=687 
200 REM #################################### 
205 REM # READ DATA FOR GRAPHICS BLOCKS # 
210 REM # AND PRINT EACH VALUE 4 TIMES # 
215 REM #################################### 
220 FOR N'l.=l TO 32 
230 D=PEEK(M)-128 :M=M+l 
240 GOSUB 510:GOSUB 510 
250 GOSUB 510:GOSUB 510 
260 REM #################################### 
265 REM # THIS LINE SEPARATES CHARACTERS # 
270 REM # FROM EACH OTHER BY A DOT WIDTH # 
275 REM #################################### 
280 IF N'l./2 = INT<N'l./2) THEN D=O :GOSUB 510 
400 NEXT Ni'. 

410 LPRINT:END 
500 REM #################################### 
501 REM # OUTPUT TO PRINTER VIA PORTS # 
502 REM #################################### 
510 IF INP<0><>254 THEN GOT0510 
520 OUT 13,D:OUT 14,D 
530 RETURN 
540 REM #################################### 
545 REM # NUMBER OF BYTES TO BE PRINTED # 
550 REM # IN LOW BYTE, HIGH BYTE FORM # 
555 REM #################################### 
560 DATA 144,0 

LISTING 3 :  PRINT THE ROM INVERSE CHARACTERS 

100 REM #################################### 
101 REM # PUT PRINTER IN GRAPHICS MODE # 
102 REM #################################### 
110 LPRINTCHRS(27);CHRS<75>; 
120 FOR T=l TO 2 
130 READ D:GOSUB 510 
140 NEXT T 
150 REM #################################### 
151 REM # LOCATION OF INVERSE TABLE 3B94H # 
152 REM #################################### 
160 M=15252 
200 REM #################################### 
201 REM # NUMBER OF INVERSE CHARACTERS # 
202 REM #################################### 
210 FOR N'l.=1 TO 64 
220 D=255:GOSUB 510 
230 REM #################################### 
231 REM # NUMBER OF BYTES PER CHARACTER # 
232 REM #################################### 
240 FOR R'l.=1 TO 5 
250 D=PEEK<M):M=M+l 
339 REM #################################### 
340 REM # PRINT ONE COLUMN # 
341 REM #################################### 
350 GOSUB 510 
360 NEXT 
370 D=255:GOSUB 510 
400 NEXT N'l. 
410 LPRINT:END 
500 REM #################################### 
501 REM # OUTPUT TO PRINTER VIA THE PORTS # 
502 REM #################################### 
510 IF INPC0><>254 THEN GOT0510 
520 OUT 13,D:OUT 14,D 
530 RETURN 
535 REM #################################### 
540 REM # NUMBER OF BYTES TO BE PRINTED # 
550 REM # IN LOW BYTE, HIGH BYTE FORM # 
555 REM #################################### 
560 DATA 192,1 

LISTING 4 :  CONVERT THE DATA FOR THE EPSON PRINTER 

260 REM #################################### 
261 REM # CHANGE CODE FROM GP-100 TO EPSON # 
262 REM #################################### 
270 IF 0=189 OR 0=255 THEN 320 
280 V=O:E=O 
290 FOR F'l.=7 TO O STEP -1 
300 P=2�F'l.:IF D<P THEN 320 
310 E=E+2�V:D=D-P 
320 V=V+l 
330 NEXT:D=E 
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LISTING 5 :  PRINT THE ROM INVERSE C�ARACTERS 

0001 ;#################### 
0002 ;# PUT PRINTER IN # 
0003 ;# GRAPHICS MODE # 
0004 ;#################### 
0005 LO A,27 
0006 CALL 3ABAH 
0007 LD A,75 
0008 CALL 3ABAH 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 
0021 
0022 

LO A,192 
CALL 3ABAH 
LO A, 1 
CALL 3ABAH 

;#################### 
;# LOCATION OF THE # 
;# INVERSE TABLE # 
;#################### 

LO HL,3894H 
;#################### 
;# NUMBER OF INVERSE# 
;# CHARACTERS # 
;#################### 

LD 8,64 
0023 NEXT PUSH BC 
0024 
0025 
0026 
0027 
0028 
0029 
0030 

LO A,255 
CALL 3ABAH 

;#################### 
;# NUMBER OF BYTES # 
;# PER CHARACTER # 
;#################### 

LO 8,5 
0031 PRNT 
0032 

LO A, (HU 
CALL CVRT 

0033 CALL 3ABAH 
0034 INC HL 
0035 DJNZ PRNT 
0036 LO A,255 
0037 CALL 3ABAH 
0038 POP BC 
0039 DJNZ NEXT 
0040 RET 
0041 ;#################### 
0042 ;# CHANGE CODE FROM # 
0043 ;# GP-100 TO EPSON # 
0044 j#################### 
0045 CVRT PUSH BC 
0046 LO 8,8 
0047 ROTA RR A 
0048 RL C 
0049 DJNZ ROTA 
0050 LO A,C 
0051 POP BC 
0052 RET 

- from page 30

chromium to resist corrosion) and a solid "beta alumina" 
electrolyte separates anode and cathode. The cell is sealed 
and filled with argon. 

During discharge, sodium ions pass through the electrolyte 
from anode to cathode, forming sodium sulphide at the 
cathode, the reaction generating the current. Recharging is 
achieved as with other storage batteries, by passing a current 
through it in reverse. One problem, though. These cells will 
only deliver power when operated above 270 degrees Celsius. 
They have an operating temperature ceiling of 410 degrees C. 
They must be heated to 'start up' and to maintain them within 
the operating temperature range, they have to be fully charged 
and then at least 80% discharged each day. If unused for nine 
hours, temperature falls below the 270 degrees C. 

Sodium-sulphur cells exhibit a terminal voltage of around 
2 V and may last some five years or 6000 charge�discharge 
cycles, which betters the typical lead-acid battery life cycle. 
In addition, its terminal voltage remains constaPt until it 
reaches about 70% of its discharge capacity before tapering 
off. 

Suggested application encompass commercial vehicles 
such as delivery vans and buses, and military submarines. 
Satellite applications are also suggested as sodium-sulphur 
cells are only 20% of the weight of equivalent NiCad batteries 
of the same Ah output. ..\-
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A VZ·Epson printer patch 
the search continues Larry Taylor

Part 2 

IN THE PREVIOUS instalment, printing of the VZ's inverse 
and graphics characters had been made possible. At this 
point, the ideal enhancement to our printer patch would be 
to enable the VZ's COPY command to function correctly 
when matched with an EPSON type printer. This should be 
possible, but we must first examine why the usual means for 
intercepting BASIC key words, during programme execution, 
won't work in the case of the COPY command. 

The VZ's ROM owes much to that used in the earlier 
TRS-80 computers. The COPY routine, however, is one of 
a number of additions which greatly enhance the VZ's capa­
bilities. As such, it contains none of the DOS exits, which 
are to be found in the older sections of the ROM. These ex­
its, or "vectors", are calls to an area in the communications 
area of RAM, and provide the means by which some BASIC 
commands may be altered or redirected. Since the VZ DOS 
makes no use of these vectors, none have been provided in 
the newer sections of the ROM. My initial hopes dashed, I 
began to investigate the method used to integrate the DOS 
into the VZ's operating system. In doing so, I uncovered an 
alternative vector, one which would make it possible for us 
to not only intercept the COPY command, but also open the 
door to further enhancements to the VZ's BASIC. 

How so? 

It is important to understand, initially, why this type of 
modification is possible. When we write a BASIC 
programme, we are creating what we hope will be a precise 
set of instructions. Unfortunately, before the computer can 
understand and respond to our commands, each instruction 
in turn has to be painstakingly translated or intrpreted. This 
is the reason for BASIC's slowness, and it can really only 
be effectively overcome by having the programme translat­
ed or compiled prior to execution. Yet, because a BASIC 
programme is interpreted as it runs, it is possible that addi­
tional commands may be added to the language, provided 
they are intercepted and executed prior to reaching the VZ's 
own interpreter. This is precisely what happens when a disk 
operating system is added. New commands enabling disk 
operations to be performed� supplementing the existing BAS­
IC. In the case of the COPY command, we are seeking to 
redirect it to a routine compatible with EPSON type printers, 
and on completion, have it return as though all had proceeded 
normally. 

As I undertook to produce this extension to the patch, I 
found myself venturing much further than I had originally 
intended. The project involved modifying the existing ROM 
routine, as well as enhancing the COPY command to pro­
vide for a second screen dump routine of my own design. 
Furthermore, I allowed for a copy of the LO-RES screen 
without the usual linefeeds. I also sought to eliminate those 
unfortunate flaws in the inverse character data. Listing 1, 
which was kindly supplied by Bob Kitch, enables a closer 
examination of the inverse characters held in ROM, by dis­
playing them on the HIRES screen. By relocating the ROM 
table to RAM at the top of memory the necessary modifica­
tions to the data have been made possible. 
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VZ ROM, PRINTER PATCH MODIFIED TABLE 

(note changes to underlined characters) 

The accompanying illustration allows a comparison to be 
made between the ROM characters, at top, and those in the 
shape table addressed by the printer patch. Incidentally, 
should you decide that you still don't like the look of the 
amended characters, it is possible, using the same approach, 
to either further refine them, or even custom design a com­
pletely new set. 

Inspired at having overcome this obstacle, and because I 
have written a number of programs using an Extended BAS­
IC, I wanted the routine to be able to list those commands, 
which would not normally be recognised. The final aim was 
to deal with the printer's unimpressive performance, sig­
nalled by a dramatic decrease in speed, each time it had to 
print a graphics or inverse character. The solutio.f'l I chose 
to minimise these delays was to feed the data into a section 
of RAM, which would act as a collection area or buffer, pri­
or to printing. A discussion in detail of how each of these 
refinements was implemented would only serve to compli­
cate what is otherwise a relatively straightforward procedure. 
I have elected, instead, to demonstrate how to intercept and 
enhance an existing keyword on a smaller scale l?Y using 
another of the VZ's commands. 

oO 3 



Enhanced CLS 

Tandy's Colour Computer has an enhanced CLS command 
which enables the user to clear the screen to any one of nine 
background colours. The syntax is CLSn, '"'here n may be 
a number in the range 0-8. To illustrate how enhancements 
to the existing language can be accomplished, this command 
will be necessary to examine further how the VZ operates. 

When a BASIC program is RUN, control passes to a 
machine language ROM routine, the Execution Driver at 
1D5AH, which scans each line of the BASIC programme as 
it comes to it and begins to translate it. Part of the transla­
tion process involves looking for tokens. These are values 
in the range 128-250 (80H-FAH) that take the place of BAS­
IC reserved words e.g: CLS = 132 (84H). Once the word has 
been identified and checked for correct syntax, control is 
passed to the corresponding ROM routine before returning 
to continue the translation. 

On power-up, the address of the routine which examines 
each byte in a line of BASIC, is stored at 7804H. This is the 
vector hinted at earlier, and in a non-disk VZ it will normal­
ly contain a pointer to the RST 10H routine at 1D78H. Be­
cause this vector is in RAM it can be easily changed. This 
was done so that at a later stage the DOS could be included. 

At least three different versions of the VZ DOS could be 
included that I am aware of, and two of these display the 
same version number on power up. Consequently, the only 
fixed location common to all three versions is a jump table 
commencing at 4005H. This makes it difficult to refer to an 
actual address within the DOS, where command processing 
is carried out. HO\vever, since all processing must be chan­
nelled via the above-mentioned vector, a peek at this address 
will uncover the whereabouts of the DOS interpreter. A close 
examination of this region of the DOS will reveal how the 
added disk commands.are interpreted and implemented. This 
information will enable us to introduce into the system an 
enhanced command of our own choosing. The trick is to en­
sure that, as far a the VZ's interpreter is concerned, nothing 
unusual has happened. 

The accompanying assembly language programme in List­
ing 2, with its associated comments, shows in greater detail 
how this is accomplished. If you do not have access to an 
Editor Assembler, Listing 3 is a BASIC version, which pokes 
the routine into memory. Having adjusted the top of memory 
pointer, the address at 7804H is stored and replaced by our 
own. The programme then locates the new routine at the top 
of the memory. Now each time a byte is to be examined dur­
ing execution it must first pass through our checkpoint. Once 
the origin of the call is established, the routine looks for the 
CLS token, 132 (84H). 

Only when it has been located does the routine proceed 
to examine the next byte. This is checked to see if it lies in 
the range 0-9. Once it has passed this test, the clear screen 
routine is implemented, after first calculating the appropri­
ate value, with which to fill the screen. You will notice that 
not only is it necessary to check for the new command, but 
also to provide the routine which implements it. In this case 
a simple block load to the screen has been used. Control is 
then returned to the ROM processing routine, which prepares 
to examine the byte following ournew command. So, as far 
as the VZ knows, everything is continuing normally. Tricky 
isn't it? 

The VZ will now respond to the CLSn command, when en­
tered, either directly from the keyboard, or from within a pro­
gram, with one exception. For some unexplained reason, 
during IF-THEN-ELSE processing the ROM accesses the byie 
examine routine at 1D78H directly, instead of via a RST 10H 
call. This means there is no efficient method for our 
programme to intercept the new command, when it is used 
in an IF-THEN-ELSE statement. The problem can best be 
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LISTING 1 

10 ••••••••••••••••••••••••••••••••••••• 

20 DISPLAY ]NVERSE CHARAC1ER 
30 SET IN ROM 
40 AS USED BY DOT MA1R!X 
50 PRINTER 

bO R, 8. KITCH 27/1/66 
70 ....................................... . 

80 
100 'WHEN INVERSE CHARACTERS ARE SENT TO A DOT MATRIX PR]NTER 
110 'THE PRINTER SHIFTS TO GRAPHICS MODE AND REQUIRES A ROUTINE 
120 'TO SUPPLY THE APPROPRIATE SHAPES TO THE HEAD. <NORMAL 
130 'CHARACTERS ARE HELD lN t�E PRINTERS ROM> 
140 'IN THE VZ COMPUTER A TABLE OF SHAPES IS LOCATED AT 
150 '3894H TO 3CD3 IN ROM. THERE ARE 64 CHARACTERS, EACH USING 
160 '5 BYTES TO DEFINE THEIR GRAPHIC SHAPE. THE SHAPES MAY BE 
170 'DECODED AND OUTPUT TO THE SCREEN AS JS DONE IN THIS 
180 'PROGRAM. NO'TE TH,'\T 'THERE ARE SOME ERRORS IN THE ROM, 
190 ''THE 5 8¥'TES DEFINE A 5 BY 8 DOT MA'TRIX WHlCH IS THE SHAPE 
200 'OF THE CHARACTER, WHICH lNClDEN'TALLY ARE NOT ORDERED 
210 'ACCORDING TO THE ASCII CODE. 
220 'THE FI RS'T BYTE DEF l NES THE LEFT HAND EDGE OF THE CHARACTER-
230 'WHICH IS THE FJRS'T PRINTED DURING A PASS OF 'THE PRINTER 
240 'HEAD. IN TANDY PRINTERS THE MSB IS THE LOWERMOS'T PIN OF THE 
250 'HEAD AND THE LSB IS THE UPPERMOST PIN. THE PINS ON EPSON 
260 'PRINTER HEADS ARE ARRANGED IN THE OPPOSITE SENSE. THIS 
270 'REQUIRES THA'T THE BITS IN EACH BYTE BE REVERSED. 
280 ·••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

290 
300 D l M MK'l. < 7 l : . •••VECTOR OF BIT MASK VALUES - POWERS OF 2 
310 DIM BT'l.<7l : ·•••VEC'TOR OF DECODED BITS FROM ROM VALUE, 
320 ' 
330 ·•••FILL MASK VEC'TOR WITH POWERS OF 2 FDR DECODING. 
340 FOR l'l.=0 'TO J :MK'l.<l'l.l=2•I'l. :NEXT IX 
350 ' 
400 ·+++INITIALIZE PARAMETERS - MAY BE CHANGED TO VARY SCREEN. 
410 CC'l.=4 : ·•••CHARAC'TER COLOUR, <l-4) 
420 BCX=2 : ·•••BACKGROUND COLOUR. (1-4) 
430 CSX=O : '+++COLOUR SET. < 0-1 > 
440 CW'l.=3 : . •••COLUMN WIDTH BE'TWEEN CHARACTERS. 
450 SP'l.=16 : ·•••ROW SPACING FOR CHARAC'TERS. 
460 HSX=O : ·•••STARTING HORIZONTAL POSITION ON HJ-RES SCREEN. 
470 VP'l.=3 : ·•••STARTING VERTICAL POSITION ON HI-RES SCREEN. 
460 HM'l.=127 : ·•+•MAXIMUM HORIZON'TAL POSITION. <0-127) 
490 . 
bOO · •••SET UP MAIN LOOP 
610 BKX=O 
620 HPX•HS'l. 
b30 MODE<l> :COLOR,CS'l. 
640 SM'l.•15252 
6:SO EM'l.= 15571 
660 FOR AD'l.=SM'l. TO EM'l. 
b70 DVX=PEEK<AD'l.> 
680 

TO STEP THROUGH ROM FROM 3894H-3CD3. 
: · •••BYTE COUNTER FOR EACH CHARACTER. 
: ·•••SET HORIZONTAL POSITION TO START 
: . •••SET HJ-RES SCREEN AND COLOR SET. 
: '•••START OF SHAPE TABLE 
: . •••END OF SHAPE TABLE 
: ·•••ADDRESSES FOR SHAPE 'TABLE. 
: ·•••DECIMAL VALUE READ FROM TABLE 

700 ·•+•DECODE THE INDIVIDUAL BITS OF DV'l. AND STORE IN B'T'l.<>. 
710 ·•••THE MASK VALUES IN MK'l.() ARE "ANDED" WITH THE VALUE, 
720 ·•••THE RESULT STORED IN BT'l.<> IS THE "COLOUR" OF THE BIT. 
730 FOR l'l.• 0 TO 7 : ·•••PROCEED FROM LSB TO MSB. 
740 IF DV'l. AND MK'l.<l'l.l THEN BT'l.<I'l.l=BC'l. ELSE BTX<l'l.l=CC'l. 
750 NEXT I'l. 
800 
810 ·•••CHECK THAT THERE IS ENOUGH ROOM TO PLOT CHARACTER. 
820 IF BK'l.•0 AND HM'l.-HP'l.<4 THEN HPX•HS'l. :VP'l.•VP'/.+SPX: '•NEW ROW 
830 BK'/.•BKX+l : ·•••INCREMENT BYTE COUNTER, 
840 
900 ·•••OUTPUT BYTE 'TO SCREEN. 
910 FOR l'/.•O TO 7 
920 COLOR BT'/.(l'l.l : ·•••SET COLOUR OF BIT, 
930 SET <HP'/.,VP'/.+l'l.> : · •••PLOT BIT. 
940 NEXT J'l. 
950 
1000 ·•••PREPARE FOR NEXT BYTE. 
1010 HP'/.•HP'l.•l : ·•••INCREMENT HORIZONTAL POSITION. 
l 020 IF BK'l.=5 THEN BK'/.=0 : HP'l.•HPX•CW'/. : '•••NEW CHARACTER. 
1030 NEXT AD'/. 
2000 GOTO 2000 :END 

LISTING 1A 

100 'THIS SHORT LISTING CAN BE USED BY OWNERS OF THE PRINTER 
110 'PATCH TO CALCULATE THE START ANO END LOCATIONS OF THE 
120 'REVISED INVERSE CHARACTER SHAPE TABLE IN THE COMPLETED 
130 'VERSION. BY SUBSTITUTING THE NEW VALUES FOR THOSE WHICH 
140 'APPEAR IN LINES b40 AND 650 OF LISTING l, THE MODIFIED 
150 'CHARACTERS CAN BE Dl�PLAYED ON THE HIRES SCREEN. 
160 ·••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

170 

160 '•#•CALCULATE THE TOP OF MEMORY 
190 TM=PEEK<30897>•256•PEEK<30698> 
200 l F TM>32767 THEN TM•TM-65536 
210 
220 '###ADD OFFSET TO TOP OF MEMORY TO LOCATE START OF TAB�E 
230 SM'/.•TM+bbb : ·••+START OF SHAPE TABLE. 
240 · 
250 'U#ADD b4 CHARACTERS X 5 BYTES TO LOCATE END OF TABLE 
260 EM'/.•SMX+b4•5-l : ·•••END OF SHAPE TABLE 
270 
280 '###PRINT START AND END ADDRESSES 
290 PRINT"START - SM'/.=";SM'l. 
300 PRJNT"END - EM'/.=";EM'l. 

overcome, by means of a minor change in syntax, when en­
tering the programme line. Using the line, 

100 IF X=4 THEN CLS4 

should clear the screen to red, when X = 4. 
What actually happens is that the screen clears no-cmally, 

followed by a SYNTAX ERROR message, indicating tf1e rou­
tine at 1D78H has not recognised our enhanced command.► 
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LISTING 2 

0001 ; .... .-........................ , .... .. 
0002 ; .. ENHANCED CLS COMMAND• 
0003 ;• BY LARRY TAYLOR 1980 • 
0004 ; ....................................... . 
0005 
OOOo ; TH IS SECT I ON RELOCATES 
0007 ; THE PROGRAM TO THE TOP 
0008 ; OF AVAILABLE MEMORY. 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0010 
0017 
0018 
0019 
0020 
0021 
0022 
0023 
0024 
0025 
0020 
0027 
0028 
0029 
0030 
0031 
0032 

VCTR EQU 
LO 
LO 
LO 
PUSH 

7A28H 
SP, 7700H 
HL, C7881H) 
BC, ENDP-NVCT 
BC 

XOR A 
SBC HL,BC 
LO C7BBIH> ,HL 
PUSH HL 
XOR A 
LD BC,33H 
SBC HL,BC 
LO C78A0Hl ,HL 
POP DE 
INC DE 
LO HL,C7804H> 
LD CVCTR> ,HL 
LD C7804Hl,DE 
LD HL,NVCT 
POP BC 
LDIR 
CALL 1B40H 
JP 1Al9H 

;SET VCTR AS 7A28H 
;LOAD STACK POINTER 
;GET THE TOP OF MEMORY 
;GET LENGTH OF PROGRAM 
;SAVE PROGRAM LENGTH 
;RESET ALL FLAGS 
;TAKE LENGTH FROM TOP OF MEMORY 
;LOAD NEW TOP OF MEMORY 
;SAVE NEW TOP OF MEMORY 
;RESET ALL FLAGS 
;RESERVE 50 BYTES STRING SPACE 
;TAKE SPACE FROM TOP OF MEMORY 
;LOAD START OF STRING SPACE 
;RETRIEVE TOP OF MEMORY 
;INCREASE BY ONE 
;GET CURRENT RSTlOH VECTOR 
;STORE IT IN 7A28H 
;LOAD NEW VECTOR 
;GET START OF PROGRAM TO MOVE 
;RETRIEVE PROGRAM LENGTH 
;MOVE TO NEW LOCATION 
;DO A NEW 
;JUMP TO READY MESSAGE 

0033 
0034 
0035 
0030 
0037 
0038 
0039 
0040 
0041 
0042 
0043 
0044 
0045 
0046 
0047 

;START OF THE PROCESSING 
;ROUTINE FOR NEW COMMAND. 

NVCT EXX 
LO 
POP 

HL, ID5BH 
DE 

OR A 
SBC HL,OE 
PUSH DE 
EXX 
JP NZ,1078H 
PUSH HL 
CALL 1078H 

0048 POP 
JR NZ,CONT 
POP HL 

0049 
0050 
0051 

0052 CONT 
0053 
0054 
0055 
0056 
0057 
0058 
0059 
0060 
OOol 
0062 

CMPR 

00o3 EXEC 

LO DE, CVCTR) 
PUSH DE 
RET 
CP 84H 
JR NZ,POP 
INC HL 
LO A, CHL) 
SUB 30H 
JR Z,EXEC 
LO 9,8 
CP B 
JR 
DJNZ 
JR 
POP 
POP 
LO 

Z, EXEC 
CMPR 
POP 
DE 
DE 

PUSH 
INC 
PUSH HL 

OE, lDIEH 
DE 
HL 

ADD 

ADO 
ADD 

ADD 

JR 
INC 

A,A 

A,A 

A,A 

A,A 

NZ,SKIP 
A 

0064 
0065 
0066 
0007 
0068 
0069 
0070 
0071 
0072 
0073 
0074 
0075 

0076 
0077 
0078 
0079 
0090 
0081 
0082 
0083 
0084 
0085 
0086 
0087 

SKIP ADD A,7FH 
I 

;CLEAR SCREEN ROUTINE 

ENDP 

LO 
LD 
LD 
LO 
LD 

HL, 7000H 
17820H) ,HL 

DE,700IH 
BC,OlFFH 
IHL) ,A 

LDIR 
POP HL 
RET 
DEFB 0 

;SAVE ALL REGISTERS 
;CHECK TO 
;SEE IF THE 
;RETURN 
;ADDRESS 
; IS 1D5BH 
;RESTORE ALL REGISTERS 
;IF NOT GO TO NORMAL PROCESSING 
;SAVE STRING ADDRESS 
;GET NEXT VALUE FROM STRING 
;IF NOT ZERO THEN CONTINUE 
;ELSE RESTORE STRING ADDRESS 
;RETRIEVE ORIGINAL VECTOR 
;AND JUMP 
; TO IT 
;CHECK FOR CLS TOKEN 
; IF NOT FOUND RETURN TO CALLER 
;MOVE TO NEXT VALUE IN STRING 
1GET NEXT VALUE AFTER CLS TOKEN 
;REDUCE IT TO RANGE 0-8 
;IF ZERO THEN EXECUTE COMMAND 
;LOAD B REG WITH UPPER LIMIT 
;CHECK IF A=B 
; IF YES THEN EXECUTE COMMAND 
;REDUCE B AND CONTINUE CHECK 
;NO MATCH SO RETURN TO CALLER 
;RETRIEVE OLD STRING ADDRESS 
;RETRIEVE OLD RETURN ADDRESS 
;LOAD NEW RETURN ADDRESS 
;SAVE NEW RETURN ADDRESS 
;MOVE TO NEXT VALUE IN STRING 
1SAVE CURRENT STRING ADDRESS 
;MULTIPLY CLS 
;VALUE BY 16 TO 
I CALCULATE THE 
;COLOUR OFFSET 
;IF RESULT NOT ZERO THEN SKIP 

;IF ZERO INCREASE TO ONE 
;ADD 127 TO GET GRAPHICS BLOCK 

;LOAD START OF SCREEN ADDRESS 
;SET CURSOR POSITION 
;LOAD START OF SCREEN PLUS ONE 
;NUMBER OF BYTES TO MOVE 
;LOAD GRAPHICS BLOCK INTO HL 
;DO A BLOCK FILL OF THE SCREEN 
;RETRIEVE STRING ADDRESS 
; RETURN TO 1 D 1 EH TO CONT I NUE 
;ENO OF PROGRAM MARKER 

To have the command function properly, insert a colon be­
tween the THE'.N and the new command as below, 

100 IF X = 4 THEN:CLS4 

Now, when X = 4 the THEN part of the statement will be ex­
ecuted, including, as is usual, any additional commands in. 
the remainder of the line. However, once the colon is 
reached, the BASIC ROM returns to its usual processing, via 
the RST 10H routine, and the CLS4 command is then inter-

'preted on its own and not as part of the IF-THEN statement. 
This is the same solution suggested in the VZ-DOS manual, 
when using disk commands, which are affected in exactly 
the same way. 

This is essentially the approach I have used to produce a 

LISTING 3 

100 REM • .............. ,. .... ,. ... •It ....... ,.,. ..................... c .... it a .... • .. •• 11 ....... • • ••• • 
110 REM• ENHANCED CLS COMMAND BY LARRY TAYLOR 1986 .. 
120 REM ..................................................................................... ,.,. .... .. 
130 REM 1' CALCULATE THE NEW TOP OF MEMORY POINTER .. 
140 REM ....................................................................... ,. .... "' .. OIIIO ......... . 
150 NB=79:TM=IPEEKC30897)�PEEKC308981•256>-NB 
160 HB=INTITM/256):LB=TM-HB•256 
170 POKE30897,L8:POKE30898,HB 
180 REM ............. ,. ...................................................................... ,. .. .. 
190 REM .. RESET THE BASIC STACK POINTER .. 
200 REM ................................... � ............................ 111111• ...................... ,. .. 
210 CLEAR50 
220 REM ........................ IO ...... ¥ ............... IO ........................................ . 
230 REM ti LOCATION OF SET UP PROGRAM .. 
240 REM .............................................................................................. . 
250 EB231274 
260 EH•INTCCEB+ll/2S6l:EL=EB+l-EH•256 
270 REM ............................................................................ ,.,. .. ,.,. ............. .. 
280 REM' .. LOAD USER EXECUTION PROGRAM POINTER • 
290 REM ................................................................. ,. ...................... . 
300 POKE30862,EL:POKE30863,EH 
310 REM ........................................................................................ . 
320 REM• LOAD 23 BYTE SET UP PROGRAM .. 
330 REM ............................................................................................ .. 
340 FOR T=lT023 
350 READO 
360 POKEEB+T,D 
370 CS=CS+D 
380 NEXT 
390 REM ................................ ,. ............................ ao•11 ............................ .. 
400 REM• GET NEW TOP OF MEMORY ANO MOVE TO NEXT LOCATION .. 
410 REM ................................................................. ,. ....... IO ........ . 
420 TM=PEEK130897>+?EEK<30898>•256 
430 IFTM>32767THENTM=TM-65536 
440 REM ....................................... ,. ............ ,. ..... ao .. •1111 .... 11 .... •••• .... •• 
450 REM • LOAD 79 BYTE ENHANCED CLS ROUT !NE • 
460 REM ........................................................................ ,. ............ .. 

'470 FOR T21T079 
480 READO 
490 POKETM+T,D 
500 CS=CS+O 
510 NEXT 
520 REM••• .... • .. •••••• .. •• .. •••• ..... ,. ................................................ .. 
530 REM• IF DATA CHECKSUM VERIFIES EXECuTE SET UP PROGRAM .. 
540 REM ................................................. ,. ...................................... . 
550 IFCS<>l0968THENPRINT"- ERROR IN DATA ENTRY -":ENO 
560 X •USR CO> 
570 REM ................................................................................ ,. .......... .. 

580 REM .. SET UP EXECUTION ROUTINE DATA IN DECIMAL FORM 
590 REM ................................. ,. ................................................. ,. .. .. 

600 DATA 243,49,0,119,42,4,120,34,40,122,42,177,120,35,34,4 ,120 

610 DATA 205,77,27,195,25,26 

620 REM ..................................................................................... .. 

630 REM # ENHANCED CLS ROUTINE DATA IN DECIMAL FORM • 
640 REM .............................................................................................. .. 

650 DATA 217,33,91,29,209,183,237,82,213,217,194,120,29,229,205 

660 DATA 120,29,32,7,225,237,91 ,40,l22,213,201,254,132,32,245 

670 DATA 35,126,214,48,40,9,6,8,184,40,4,lo,251,24,230,209,209 

6aO DATA 17,30,29,213,35,229,135,135,135,135,32,l,60,198,127,33 

690 DATA 0,112,34,32,120,17,l,112,l,255,1,ll"f,237,176,225,201 

VZ-EPSON Printer Patch, which enables all the normal 
printer functions for Epson or Epson-compatible printers. 
As well as providing the ability to LLIST and LPRINT all in­
verse and graphics characters, the COPY command is inter­
cepted by the patch. As a result, its function has been 
enhanced to allow a proper dump of both the LO-RES and 
HI-RES screens. Corrections have been made to the flawed 
inverse character data, and when listing, the routine is capa­
ble of recognising all the hidden commands, which may have 
been entered using an Extended BASIC. The patch relocates 
to the top of available RAM and can be used with Steve 01-
ney's EXTENDED BASIC, already resident in memory, ena­
bling ready access to the functions of both. I hope that the 
techniques used here to produce what I have found to be an 
extremely useful utility will encourage others to attempt fur­
ther such developments. 

Perhaps additional enhancements to the VZ's BASIC could 
be explored. The Commodore 64 is served by an umber of 
enhanced BASICs, why not the VZ? Programs which make 
use of such BASICs require that the language be loaded be­
fore they will function properly. However, this is little differ­
ent to programs using disk commands needing the DOS to 
be interpreted correctly. Certainly, the opportunity exists to 
endow the humble VZ with a brand new bag of tricks. 

For anyone interested, copies of the completed VZ-Epson 
Printer Patch, may be obtained on tape for S1S, from: 

J.C.E. D'Alton
VSOFTWAREZ
39 Agnes St
Toowong
Qld 4066 
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New life for an old VZ 
Graeme Meager 

Since the introduction of the VZ200 computer in early 1983 
many users have been mystified by the fact that the 
computer did not support full level II BASIC. This article 
describes a method of gaining 24 extra level II B.ASJC 
commands for the VZ 200 or 300 without sacrificing any 
memory or software compatibility. 

RECENTLY a team of enthusiasts released a re\'amped 16K 
ROM (read only memory) for ,the VZ with the convenience 
of LEVEL II BASIC on pmver-up and vvith some technical 
knowledge, every user can smarten up their computer. 

As m,rny users may remember, the existing ROMs were 
a major cause of breakdo\\'ns and possibly there are still many 
old \!Zs put av,•ay in cupboards \<\' hich can be brought back 
to life with these new ROi\1s. This particular occurence 
prompted one user to investigate the viability of producing 

. an EPRO!vt to replace the original BASIC ROM. \Vhen it was 
discovered an EPROM was available that was pin compati­
ble \\'ith the old 16K ROi'-...1. the task for VZ300 O\\'ners \\'as 
made \'ery simple. VZ200 owners should not dispair, with 
the addition of just two diodes and one resistor both 8K 
ROMs can be replaced by this single 1 GK chip. 

Before entering into details of the hardware modifications. 
I will briefly describe the extra facilities the new RO.;v1 \,·ill 
provide and how they ha\·e been implemented. 

THE ADDITIONAL BASIC COMMANDS: 

TRON TROFF DELETE AUTO 

FIX· CINT ERROR X ERR 
POS ON DEFINT DEFSNG 
RANDOM MEM ON ERROR VARPTR 
DEFDBL RESUME FRE CDBL 
ERL STRINGS DEFSTR ON (GOTO) 

Inverse characters 

Owners of GP 100 and compatible printers will be familiar 
with the badly represented in\'8rse character set: these er­
rors have been corrected in the ne\v ROt--1. For the O\\'ners 
of EPSON and compatible printers, a \'ersion of.the EPRO:\f 
with the modified control codes and inverse character tables 
is currently being compiled. 

The above BASIC commands ha\'e been integrated with 
the original command set. which as a major consideration, 
enables all existing software to run unimpeded in the ne\\' 
system. The new ROM provides all commands \\'ithout those 
messy loader routines, machine code calls and it is DOS [disk 
operating system) compatible. 

The software 

Statement and command execution in the VZ is by interpre­
tation. This means that a routine dedicated to the st2tement 
type or command is called to interpret each line and perform 
the necessary operations. This is a common method of sys­
tem command execution and is used by many other BASIC 
svstems. Within the BASIC ROi\I there is a table known as 
the RESERVE \VORD LIST. This table contains all of the 
vvords resen·ed for use by the B,\SIC interpreter. 

When a line is read by the interpreter it scans this list and 
if the word (command) is present it will allocate a TOKEN 
value in the range 80 (HEX] to FB (HEX). This token will be 

vnitten into memory as the BA.SIC command. From here on 
the interpreter \-vill act on these tokens and not the original 
word. Each of the new commands ha\·e their own token \\'ith 
the allocated range and \'\'ill be acted on in the same \Yay the 
existing commands are. At this stage it should be noted that 
the original LEVEL II BASIC did not support routines for 
commands such as COPY. COLOR. \fODE. SOUND, CRC!'\. 
CLOAD and VERIFY. These commands ha\·e used tokens 
originally set for other LEVEL II resen·ed words. The new 
VZ ROM actually supports more BASIC commands than the 
original LEVEL JI ROi\·1 in the TRS-30 and SYSTDI 80 (for 
non-disk systems). 

Once a \'alue has been allocated. execution is passed to the 
VERB ADDRESS TABLES. Here the table is used to direct 
the interpreter to the routines specified by each TOKEN. 
There are t\\'o VERB ADDRESS T:\BLES: the first is used 
for statements that begin with a - \'ERB - for example E\:D. 
RAJ\:DO!\I or PRJ�T. If the statement does not begin with 
a token, control goes to the assignment statement process­
ing. The second table contains the addresses of \·erb routines 
which only occur on the right side of an equals sign or com­
pliment the first \·erb - for example PEEK. FRE, SG;,J. 

The new commands have been implimented by \\'riting 
new values into the aborn tables, so the interpreter can be 
driected to the rele\·ent processing routines. 

As mentioned earlier, a number of areas in the RO\.I had 
to be re-organised. For example, the token 9E in the \'Z RO\-1 
is allocated to the \\'Ord SOUi\D and not the word ERROR. 
as originally written. Routines within the RO:\11 had to be cor­
rected so that \\'hen the interpreter \\'as confronted \\'ith a 
format such as "ON ERROR GOSL'.B ..... it \\'ould recog­
nise the line as correct syntax. 

Other commands and routines are under im·estigation. and 
c1s they are proven compatible I understand they \\'ill be 
released as an update to enhance the ne\\' RO.\1 on a change­
m·er basis at a minimal price to purchasers. Each of the 
EPROMS released carry a programmed serial number to 
identify their generation and is apparent in the start-up hec1d­
er \\'hich reads as follovvs: 
LASERLINK BASIC 
VER. 2 !=2130

READY 

COLOUR 

BOARD 

COMPONENT LAYOUT FOR VZ200 

Z80 CPU 

MEMORY BOARD 

§0'o'0§

moo
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A15 

A1� 
ADDRESS BUS 

VZ200 MODIFIED CIRCUIT A13 +SV 

,, 27 28 

MREO 
RO 1----....:

2
.:...j
2 

OE 
I 

ZSO CPU ROMO 
(EPROM) 

•• ROM 1 
(NOT USED) 

t--------� - - - - - -l------'2:;:..i6 A13 

-1

I

I

I

I

20 

DATA BUS 00-07 

The hardware 

Firstly. readers should be a\vare of the following points: 

(a) any hardware modifications will \'Did any warranty if
current,
(b) this project should only be attempted by someone with
reasonable soldering and desolc!er skills,
(c) to date, the modification has been carried out on VZ200s,
bot� early and recent \'Z300s (bro\\'n keyboard) and the 
LASER 200/310. 

A check of compatibility with the following details should 
be made before commencement. 

The case of the computer can be separated bv removino 
the six scre\\'s from the bottom half. Care shou-ld be take� 
not to snap any of the keyboard cables. The main circuit 
board must then be separated by remodno the screws hold­
ing it to the base. The wires to the piezo tr°ansducer will not 
have to be disconnected if they are long enough to rotate the 
board to gain access to the solder side. 

The next step is to remove the RF shield bv clesolderino 
the lugs and braids attaching it to the board. F·or the VZ300� 
the diagram here should help locate the 28-pin RO�L J'he 
old RO0,,I should be carefully desolclered and removed to be 
replaced by a DI L socket that is provide with the new 
EPRO.\'l. The unit can then be assembled and tested. 

For the VZ200, two 8K ROMs can be replaced with a sin­
gle 16K RO\[ by adding the necessan· addressina circuitrv 
and one extra memory address line. From the ext�act of th� 
\'Z200 circuit shown here. the 74LS139 decoder allows ad­
dressing of 000-1FFF(HEX). the first SK ROt\{ and 
2000-3FFF(HEX) for the second BK. These outputs need to 
lie combined by diodes to access the full 16K. A resistor is 
needed to pull the chip select pin (active low) hioh durino 
non-access periods. To read the full ll3K, address

°

line 13 i� 

COMPONENT UYOUT FOR vnoo 

I�□ 
GA 002 

·S V 

needed. The second diagram i.vill help locate the two 24-pin 
ROMs which can be removed in the same manner. As it will 
be noticed, the board caters for a 28-pin socket so no extra 
holes are needed. 

The 28-pin socket should be inserted in the position nearest 
the regulator heats ink. Pin 26 of the socket should be discon­
nected from the + 5 V common with a sharp knife to cut the 
printed circuit track. Pin 27 should then be connected to pin 
28 ( + 5 V). A piece of hookup wire will be needed to connect 
pin 26 (A 13) to pin 3 of the Z80 CPU. As shoi.vn in the dia­
gram the two diodes and the 3k3 pullup resistor can be sol­
dered on the bottom of the board using spaghetti to insulate 
them from other components. The diodes are connected be­
tween pins 4 and 5 of the 74LS 139 and pin 20 of the EPROM, 
which is in turn tied high by the 3k3 resistor. 

Check carefully for any solder bridges on both sides of the 
board, and i.-vhen you are certain everything is correct, you 
can re-assemble and test. 

At $35 (postage paid) the new £PROM is available from 
LASERLINK 
20,Brunker Rd 
Broadmeadow 2292 NSW 
(049) 62 1678

The EPRO�! comes complete with socket and full 
documentation which includes demonstration listinos for 
each of the 2-! nei.,v commands. A list of state aaents c°an be 
obtained from the above address. All in all, vo� 'II find it a 
i.vorthwhile enhancement. � 

CUT TRACK 
BETWEEN 

PIN 26 ANO • 5 V 

BRIDGE VZ200 CIRCUIT MODIFICATION 

PINS 
27 ANO 28 

IJO 
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RESTORE FILE 
This is probably the most useful 
utility program ever made for the 
VZ200/300. After running out this 
program and typing in new, start 
typing in a program. Now type in 
new to erase the memory; type in 
PRINT USR(0) and hey presto your 
program is back in memory. This 
program is excellent if you're the 
type of person who gets angry 
with their programs. R. Banks & M. SaundersMackny Qld 

1 I =:?. 1. O'.?:: 
10 DATA21,E9,7A,36,01,E5,CD,F8,1A,E1,7E,FE,00,28,0A,23,?E,FF,8� 
20 DATA28,F3,8D,C8,20,F1,23,7E,FE,00,20,E8,22,7E,�E .. 00,20,E� .. 28 
::::o [:+H11�:::;::_: ., F::t, 7:::, ::::E., 0(1., FE, 00 ., ([ :,, ;:-ti., 1 E.. c:::: .• 66., 00., EIH> 
40 PEf1c+11:, 1 ri:1•1;= 11 r::1 m II THr:.:t wo1,::c:o::::1_:;2 .. :::2 , r·o1·:r:::o!::6:;: . 121 , c11c, 
'50 A==f1::;(\ f1'fi )·-·+:::: : I Fii >9THEI H➔=fr-7
60 E:=fr:;C( F'.IGHT't( A'U, 1 > ::0-4:�:: IrE:>::illH]JE:::E:--;--
78 PC�EI,At16+8=I�I+l=GOT040 

51 Ja�u /o"J f'"o°J,r .. ,_ lo-.J...J ,:,io 79s-.2H-19�4 )-t (310.fg-310\�)

£,,,J 0� �ASI(.. s➔--�(,�-l-. �--��J � .n\lll. bj�l.. �J 0� �Ari(_ ptto,v..-. � ,< .nvU. h�tLS. 

HL-t� Ult.c/ °'--� Ps-r p.J..--. ()9\ti\ 3,<.l\vll. rJ,c.ttdt.J. (GoS+coB). 

7<:JS'� .21 Ee, 7A LD iH .. ,7flf�H S-v� plv. to So8, 
�S" 31 01 LJ) (HL.)

)
1 1'11 } "o"--"vl\. (Jv""'W'I.J) ,�t� t;o8.

s7 £ S" 1'\JS Joi H L. S�"(.. S- od o" s4 c..t-k. 7Y. A 4/r 51r C.D Fi I A CAL..L- 1A FR H L,;...,,_ /Do:"+c..if'J Yov+il\.\. (s"'� So� p➔r.)
S-13 El 'Pol' HL l<J.s�ofc.. p+t>, 

rt: l £ Lft L"!) A, ( HL) 'Pv\.- b�1t. oP PS-,- i�+o A-r<.,. 
s2> r£ oo CP • l\ull. Js i� o.� EoS . nu\\. ? 
sF �a oA :!'R 2, LP:i. 'Its, �o cJu.Jc DI\ £ot4.,,. r,vllt�

7� 61 .:l3 IN� �L .Su,.,..p pi�. t-o "-U( � ·,.., .PS1,_
(2 3 f t► L1) A, Fl=9 H C"1.-..k �--- ioM.
( 4 8 C C.. P H 'A, l, �tc.. ot p� ....
6 r �o fS" JR N2, L.f'1 Go bf>.c� 4o Ju} PS, b�i (... 

(7 
IA 

. 6 
'

68 

(C 

6) 

tr 

7� 7 I
72 

73 
7r 
77 
1e 

➔-:a 
7-:JJ 
7F 

7 a, t�

7E 

r:-E oo 
�o Fs-
23 

..22 Ftt 78 
3 E co

FF Oo

CD 7A tE 
C3 �I Oo 

JNC, HL. 
L'J) A, ( HL) 
CP .. nvll. 

:fR N2 > L.P 1 
INC.. Ht. 

L D f-), ( Ht..) 
CP ••wll. 

'J"'I{ N?.J J..Pt 
}NC; I-IL 
/..J) (71 F°9 ij)>HL 
Lb A

) 
o_-._ 

CP �� 
CALL. 1 E'7 A ti
-:SP o o (� H. 

Lo b�tc.. D� plr-. 
-,ON\ ( F"F'F'y"14) Y'<A�. - t-><'.J.. / Lvyo.,,-. ? 
Go bo.t.fc. i .J.ui /JS r' l�il .

'Bu� p�-- .. h, l'\.u< t i" Ps -,, 
'Pvt- h�·h ... o� PS -r �to A-v'-l·
ls ·.� h�� fo6 . "v i i.!

�o J, 4Jc, l-o iu \- PS i' J,'j i(.. 
'Bv�r pil'-. i, 1'J...,(t ;_, PS 1.
P� r 1:>�h. ot P s -r ,�}. A-rt�. 

J.s ·J Sc.c.o� E'o6. null. ? 
G,, b D.J.. i, 4tJ l fJ s -r J,._,il. 

'Ev.....,, p��. to � t o.J.oVl. p$-;. 
5;J F o 6 p-t..-. +o H L o.cAJ., .
2(,V'o A -v-�� • 
Q(.,sJ 2 - �,�� I 

CL EA� rov+•�. 



7�sB 
sc 

sf 

t, 

/,3 

I+ 

Is 

ta 

E: FILE COPIEF: 

10 DATA229,33,57,120,2O3,182,203,158,225,243,205,140,53
20 DATA229,205,177,53,33,66,56,205,244,55,205,231,53 
30 DATA62,240,50,210,122,195,115,54,201 
40 FORI=31067TO3110l=READA:POKEI,A 1 NEXT

8 FILE COPIER INSTRUCTIONS 
CRUN 8 FILE COPIER THEN POKE31217,176=.<RETURN) 
THE IU!"llnHnl'i PF.:OMPT �·�ILL APPEAP .1 LOfiD Mf!CH I t·�E LAHGUtiGE F'F.: 
-OGRAM TO BE COPIED 
WHEN READY PROMPT APPEARS POKE31067,243=POKE31068,14
(RETURN) POKE310G9,241:POKE310?01195=POKE31071,172 
(RETURN) POKE31072,52=POKE30884,PEEK(30750) (RETURN) 
POKE30885,PEEK(30751)=POKE31217,176=.'FILE NAME'(RETURN)

35' hj+t.. P"•c:,�c.._ -to lo.J &- r, lt .}..,, + o.pc.,. 
p.,.D c_,vo.� Jn .... J.AJ ;,Jo f?Am \l,Hc:I f.,"" '2)os vc.J-o�s. 

Es-
�, 3 °) 1a-
(.,P., B I 
CB '1€ 

£-J 

f3 
CD 8C 3S 

Es 

Pus,., HL 

Lr:, J..IL.) 7�3'} H 
Rl-5 t, (HL) 
RfS 3.) (u9 
P<.:>P HL 

:DT 

CALL. 3S-� C-

f' VS J.f HL 

��vc... �L Y�. 

f'D1�� }o F�,4C,� 

� c.J- 1,;S t: i� 2�0 ( C�vN �J.;)
�J. k,:i. 3 io 2wo (tE.�JFy �)� 

�io�L l--lL �l� . 

1).J.S .J,k_ I� tc.,-,.v pt.r. 

<f'1d vp nc.rN....

S"c."(., ML Y<..� • 

(1 CD S1 3S CALL. 3S" 51. 

le -<1 �� 3a-
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string file name 

Recently I re·quired a program 
to save data to a disk file on 
VZ300. Unfortunately, I dis- · 
covered "you cannot use a string 
as a file name and so I de­
veloped this little program. It 
searches through RAM to find 
where the program begins and 
then locates the disk file han­
dling lines and stores their 

RAM location in an array. 
When a file is to be accessed it 
pokes the file-name into these 
locations .. When the program 
begins, nothing will happen for 
a few seconds while the pro­
gram searches for the required 

10 GOTO lOC>O 
20 REM LOAD FROM FILE F$ 

lines. ·.

30 GOSUB 10000:REM CHANGE FILENAME� 
40 REM U 
50 OPEN" �,o· 
60 REM U 
70 IN#" ",A,B 
80 REM U 
90 CLOSE" 
100 RETURN 
110 
120 REM SAVE TO FILE F$ 
130 GOSUB 10000:REM CHANGE FILENAME 
160 REM U 
170 OPEN" �,1 
180 REM U 
190 PR#" ",A,D 
200 REM ** 
210 CLOSE" 
220 RETURN 
230 
240 REM ERASE FILE FS 
250 GOSUB 10000:REM CHANGE FILENAME 
260 REM ** 
270 ERA" 
280 RETURN 
290 REM 
300 
310 
320 
330 :IT IS VERY IMPORTANT TO ENTER 
340 :THE LINES WITH REM ** 
350 :AS THESE ARE USED TO LOCATE THE 
360 :PLACE TO CHANGE THE FILE NAME. 
370 
380 :THESE THREE ROUTINES ALSO SHOULD 
390 :BE AT THE TOP OF THE PROGRAM 
400 :TO SAVE TIME WHILE SEARCHING 
410 :FOR THEIR LOCATION IN MEMORY. 
420 
430 :WHEN SAVING OR LOADING DATA, 
440 :THE LINES WITH IN# AND PR# 
450 :CAN BE CHANGED TO STORE YOUR 
460 :OWN DATA 
470 
480 
490 
500 REM MAIN PROGRAM 
1000.GOSUB 20000:REM INITIALIZE 
1010 CLS 
1<?20 PRINT "DD YOU WANT TO " · 
1030 PRINT "SAVE, RE-SAVE OR LciAD" 
1040 AS=INKEYS:IF LEN(AS>=O GOTO 1040. 
1050 IF AS•"R" THEN GOSUB 2000 
1060 IF AS="S" THEN GOSUB 3000 

- 1070 IF AS="L" THEN GOSUB 4000 
1080 GOTO 1010
1980 
1990 REM RE-SAVE A FILE
2000 ER=-1

_2010 GOSUB 3000:REM ENTER DATA
·2020 ER=O -
·2030 RETURN 
2900 ******************************* 
2910 :THIS ROUTINE CAN BE CHANGED 
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2920 :TO ALLOW ENTRY OF YOUR OWN 
2930 :DATA. THE ABOVE IS JUST AN 
2940 :EXAMPLE OF SAVING DATA TO A 
2950 :DISK FILE. 
2960 ******************************* 
2980 
2990 REM SAVE TO A FILE 
3000 CLS 
3010 INPUT"PLEASE ENTER THE FIRST VALUE";A 
3020 INPUT"PLEASE ENTER THE SECOND VALUE";B 
3030 GOSUB 5000 
3040 IF ER THEN GOSUB ;5Q 
3050 GOSUB 130 
3060 RETURN 
3980 
3990 REM LOAD FROM A FILE 
401)0 CLS 
4010 GOSU_B 50(H) 
4020 GOSUB 30
403o·ccs 
4040 PRINT "FIRST VALUE ENTERED WAS - " 
4050 PRINT A . 
4060 PRINT "SECOND VALUE ENTERED WAS -" 
4070 PRINT 9· 
4080 A$=INKEY$:IF LEN(A$)()0 GOTO 4080:REM CLEAR BUFFER 

. 4090 PRINT:PRINT 
4100 PRINT "PRESS SPACE BAR TO CONTINUE" 
4110 A$=INKEY$:IF AS<>" " GOTO �110:REM WAIT FOR SPACE 
4120 RETURN 
4980 
4990 REM ASK FOR FILENAME 
5000 CLS
5010 INPUT "PLEASE ENTER THE FILENAME";F$ 

_5020_F1S=MI0$(FS+" ",1,6) 
5030 RETURN 
9980 
9990 REM CHANGE FILE NAMES TO F$
10000 FOR 1=1 TD 7 
10010 IF F<I}=O GOTO 10080 
10020 C=O 
10030 FOR J=1 TD LEN<FlS> 
10040 POKE �<I)+C,ASCIMIDS<F1S,J,1)) 
10050 C=C+l 
10060 NEXT J 
10070 NEXT I 
10080 RETURN 
19980 : 
19990 REM INITIALIZE ROUTINE 
20000 DIM F<7> 
20010 C=l 
20020 FOR 1=31500 TO 33000 
20030 IF NOTIPEEK<I>=42 AND PEEK<I+1)=42) GOTO 20080 
20040 FOR J=I TO 1+20 
20050 IF PEEKCJ)=34 THEN F<C>=J+1:C=C+1:GOTO 20080 
20060 NEXT J 
20070 PRINT "ERROR FINDING FILE NAMES":END 
20080 IF PEEKCI)=94 AND PEEKCI+1>=94 GOTO 20100 
20090 NEXT I 
20100 RETURN 



10 REM DISK DIRECTORY DUMPER 

20 REM "BY G.TUNNY CCJOPYRIGHT 1988" 

30 REM************************* 

40 LPRINTCHRS(27) ;CHRS<21J;:REM SET SINGLE LINE FEED 

50 CLS:PRINT" DIS�\ DUMPER ": REM INVERSE 

60 INPUT"HEADING FOR DISK";HS 

70 INPUT"INSERT DISK AND HIT RETURN";XZ5 

80 LPR I Nl..'' -------" : Ht,;''-----

85 LPRil'1T 

90 'p()hf:::3087 6, 1 . 

Ov-r /'v-r l)f't'lt-C , CcDE

100 STATUS j-:: fl?u--1 i£R 

105 LPRINT 
0 � ViDEO 

-1 .; C ,4 )J {'-;-,€ 
107 POf\E3087 6, 1 

110 DIR 

[SC :ll. 
120 FORI=1TOLEN<HS)+7 

130 LPRINT"-";:NEXTI 

m�� r,o� �o,�k

0>" fp S�r>s. 
135 LPRINT"-" 

140 INPUf"ANOTHER COPY";YS 

150 lFYs="YES"ORY1i="Y"THENRUN 

Disk Directory 
Dumper 
This handy little program 
dumps the disk directory and 

the disc -status directly on to 
the printer. 

G. Tunny
Gorokan

NSW 
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CTRL-Break Disabler 

1 '•DI SAP.LE CTRL-E-REAh PR(,3RAM* · 

2 '* "VZ300/200" :BY G.TUNNY* 

3 '*CC}OPYRIGHT 1988 �AY • 

5 TM=PEEh i ::t0897 > +256.,.f -EEh, ;;'_l'.,898) -40 

112l P•JhE30897, HI-Ir.TC TM/2:,,:. i.;. 256: P•)hE::!,IJ898, I I--IT I TM/256} 

15 TM=TM-l=A=TM-�5536 

212l FORI=-ATOA':+-J4:READD 

312l POhEI, D: !�EXT I 

40 POKEJl2l846,1M-1NT(TM/256}<t256:PC*E30847,1NTITM/256) 

50 POhE30845,l95 

60 REM••RES� OF PROGRAM*• 

712l REM 

100 DATA33,253,104,712l,203,83,�0,02,212l1,12ll2l,33,22J,112l4,70,212l3 

110 DATA8�,40,02,212ll,243,JJ,44,0�,01,012l,�1,205,92,52,251 

This small machine code pro­
gram uses the interupt to 
check for the CTRL-break 
keys. If they ore pressed the 
program counter jumps to the 
start of ROM and restarts the 
system. But there are a few 
basic commands that disable 
the interupt, such as DOS 
commands. It is advised you 

save the program before you 
execute it. 

To return the CTRL-break 
keys back to normal, enter 
POKE30845,20 l and to re­
start the machine code pro­
gram, enter POKE30845, 195. 

G. Tunny 
Gorokan 

NSW 
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VZBUG - A useful program for 
memory related work on the 
VZ200 or VZ300 
Have you ever wanted to look inside a VZ memory chip? 
There are two ways to do this. The first is to get a 
hacksaw and cut the chip in half. The second method is 
to use VZBUG. We think you'll find VZBUG much more 
informative than the hacksaw. 

the BASIC CRUN command. CTRL 
BREAK will terminate the load and 
return you to BASIC. 
Display and alter memory - this com­
mand allows you to display and alter 
any memory address in the VZ RAM 
area. Type "D" followed by the address 
you wish to access, e.g. DCFOO will dis­
play the contents of memory location 
CF00. If you ,vish to change the con­
tents, simply type in the new data, in 
HEX of course. If the data typed is O.K., 
press RETURN to proceed to the next 
memory byte. To return to the VZBUG 
command loop, simply type "N". 
Output memory - there are four diffe­
rent '"'ays of accessing the VZ's memory 
with this command. They are: 

ONE OF THE DISADVANTAGES of the 
modern home computer is that the user 
never really gets the opportunity to get 
into the guts of the machine. Most of the 
time the small home micro is in BASIC 
mode, and the user doesn't have any 
idea why the computer does what it 
does. VZBUG remedies this by letting 
you get into the "nitty-gritty" of your 
VZ's insides. 

VZBUG is ideal for fixing jammed 
programs, or for other memory related 
work. In addition, you can use VZBUG 
for loading and saving data onto casset­
tes, clearing the screen, typing text into 
memory and printing it - a mini word 
processor! 

Once you have VZBUG installed you 
will wonder how you ever got on with­
out it. 

Functions 

· There are seven main functions in
VZBUG. All numbers are entered from
the keyboard in hexadecimal. The func­
tions are called after the program is
loaded with the following commands:

C - Clear screen
G - Goto memory location and execute
program
I - Insert ASCII into memory
L - Load from cassette
D - Display memory location
0 - Output memory
S - Save to cassette

To terminate the program and return to
BASIC, simply enter G1A19, which
translates to "goto HEX 1A19 and exe­
cute". 1A19 is the return-to-BASIC
address contained in the VZ ROMs.

Clear screen - just type "C" and the
screen clears, returning the prompt
character to the top left hand corner of
the screen.

Goto - type "G" and the computer will 
ask you for a memory location. Enter the 
location in HEX and the computer will 
jump to that location and execute what i 
there. If there is not a valid program at 
that address the computer might lock 
up, so be careful. 
Insert ASCII into memory - type "I" 
and an asterisk will appear on the 
screen. Enter the start address (again in 
HEX), and start typing. This is in effect a 
mini word processor. To exit the com­
mand and return to the VZBUG com­
mand loop, simply type CTRL "E". 
Load cassette - typing "L" will.result in 
the word "WAITING" will appear on the 
screen. Press PLAY on the cassette 
player and the next program on the tape 
will be loaded, in the same manner as 

10 CLS 

"Output to printer in ASCII" • This 
prints out the contents of the locations 
selections on your printer in ASCII for­
mat. This is used to print out text 
created with the "I" command. The out­
put is terminated by the HEX byte "00", 
which is the terminating character of 
the "I" command. 

20 PRINT @200,"VZ MEMORY LOADER" 
30 PRINT@ 232,"================" 
40 PRINT"THE P�OGRAME WILL AUTO.EXECUTE ON COMPLETION" 
50 PRINT 
60 �OR X=1 T02000:NEXT X 
70 CLS 
80 N=lOOO 
100 FOR A•-20480 TO -19386 
110 READ AS 
1 30 GOSUB 500. 
140 G=Ft16 
150 GOSUB !:,10 
160 J=G+F 
170 POKE A,J 
175 M=M+1:IF M=16 PRINT"LINE"::M=O:N=N+10:PRINT N 
180 NEXT A 
200 POKE 30862,00:POKE 30863,176:M=USRINI 
210 STOP 
500 Z$=LEFT$CAS,11 
505 GOTO 520 
510 ZS=RIGHTSIAS,11 
520 E=ASCCZSI 
530 IF E>47 AND E<58 THEN F=E-48:RETURN 
540 IF E>64 AND E<71 THEN F=E-55:RETURN 
550 F'RINT"ERROR" 
560 PRINT"CHECf( LISTING FOR INCORRECT BYTE" 
570 PRINT"CURRENT ADDRESS":A 
580 PRINT"WRONG BYTE ":A$ 

. 590 STOP 
1000 DATA 3E,OD,CD,3A,03,3E,2A,CD,3A,03,CD,F4,2E,FE,C�,29 
1010 DATA F9,FE,53,CA,A7,B1,FE,4C,CA,53,B2,FE,44,29,3A,FE 
1020 DATA 49,CA,64,B2,FE,4F,CA,B2,B2,FE,47,28,lF,FE,43,28 
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"Output to printer in HEX" -This prints 
out the contents of selected locations on 
your printer in HEX code. Only 256 
bytes are printed and then the program 
stops, displaying a "?" prompt on the 
screen. Press RETURJ.'J to print out the 
next 256 bytes or "E" to return to the 
VZBUG loop. 

"Output to screen in ASCII" - Same as 
the first option, but the output is 
directed to the screen, not the printer. 

"Output to screen in HEX" - Same as 
the second option, but output is 
directed to the screen and blocks of 16 
bytes are displayed at a time. To return 
to command loop, press "N". 

These options are selected with the fol­
lowing command line parameters: 
Select O for outp.ut, then: 

SIP 

H/A 

to select Screen or 
Printer output, enter 
start address in HEX, 
to select HEX or 
ASCII format. 

e.g. to display address B000 on the
screen in HEX,
type O,S,B000,H

Save on cassette - this command allows 
you to save a block of memory to cas­
sette. Type "S" followed by the name 
you wish to allocate to the block (14 
characters maximum). CTRL "E" 
finishes the entry of the file name. You 
must also enter the start and end addres­
ses of the block and then select either 
"B" or "A", depending on whether you 
want the block saved as a load-only or 
auto-execute routine. The "B" parame­
ter saves the program as load-only, 

whereas using the "A" parameter will 
create an auto-executing file. If you use 
the ''N' parameter, be certain that the 
start address is a valid execute address, 
or the computer may lock up. 

Getting VZBUG going 
VZBUG is loaded as a BASIC program 
shown in the accompanying listing. i 
would strongly suggest that you enter 
the program in a number of stages, sav­
ing your work progressively. Jake your 
time - maybe you should consider 
entering the data in two or three sittings, 
rather than a single eye-blurring, mind­
boggling session. 

Before you run the program initially, 
SAVE IT  to cassette. As is always the 
case with machine-language-loading 
BASIC programs, a single error in enter­
ing the DATA statements can result in a 
computer lock-up, and the loss of all 
data in memory. 

When the program is loaded it pokes 
into memory all the HEX code. con­
tained in the DATA statements at the 
end of the listing. It also checks to see if 
you have accidentally entered a non­
HEX byte, and if so displays the address 
and contents of the incorrect byte. You 
can use this to locate and correct the 
error, by comparing the listings. 

If you enter an incorrect but neverthe­
less valid HEX byte, the program will 
not trap it, and it may cause lock-up, so 
proceed slowly and carefully. 

The program occupies addresses 
B000 to B447. It cannot be moved as it 
contains absolute addresses. I am pre­
pared to supply reassembled programs 
at a different address, if you drop me a 
line at my address (see end of article), 
including a blank cassette ari"<;i. cheque/ 
money order for $10. 

Useful subroufines 

Here are some additional useful sub­
routines I have implemented in VZBUG 
for users. 

Executing hexadecimal address B151 
instructs the computer to accept either 

· two or four bytes from the keyboard,
convert them to HEX and store them at
HEX CFFA/B. The size of the input, two
or four bytes, is determined by the check

.. byte located at CFFF. If the check byte is 
HEX AB, then two characters will be 
accepted. Any other data will allow four 
bytes to be accepted. 

Calling address B19F converts HEX to 
ASCII, and is used to display HEX data 
on the screen. The value to be converted 
is the one resident in the accumulator, 
after conversion is completed, the con­
verted value is held in the accumulator. 

Location B42F contains a routine to 
convert ASCII input from the keyboard 
into HEX. As with address B19F, the 
accumulator is used for both the origi­
nal and converted values. The D and E 
registers are also used for this. 

Besides these useful subroutines, 
there are many more contained in the 
VZ ROMs. Included with the assembler 
tape from Dick Smith Electronics is a 
full listing of the useful VZ subroutines. 

Ready set go! 
Now is the time to roll up your sleeves, 
polish your glasses, take the phone off 
the hook, and enter in the VZBUG list­
ing. REMEMBER - take it easy, be care­
ful, double and triple check, and save 
before you run. HAPPY C01'vIPUTING!

Reg Batger 
13 Hillview Rd, 

Kellyville 2153 NSW 

1130 DATA C9,3F,C8,3F,C8,3F,CD,2F,84,CD,3A,03,4F,3A,F2,CF 

1140 ?ATA E6; 0F ;cD;2F ;B4. CD;3A,03,C9,3E.20,CD,3A, 03,3E,00 
1150 DATA 32,FF,CF,CD,F4,2E . FE,00,28,F9,FE,OD,28,28,FE,4E 
1160 DATA CA,oo;eo,:::E,A8;32,FF,CF,CD,51,81,3A,F6,CF,CD,9F 
1170 DATA B:,CB,27,C8,27,CB,27,CB,27,47,3A,F7,CF,CD,9F,S1 
1180 DATA 80,ED;58,FO,CF;12,2A,FO,CF,23,22,FO,CF,CD,38,Bl 
1190 DATA 3E�OD�CD�3A�03�C3�82�80,CD,50,34,CD,50,34,CD,50 
1200 DATA 34,cD:5o;34,CD;5o;:::4 :cD,50,34,CD,50,34,CD,50,34 
1210 DATA C9�DD�21� F4� CF,DD� 22� F4,CF,CD,F4 i 2E,FE,OO,CA,59 
1220 DATA e1:11,36,84;47; 1A : 88,CA,72,Bl,FE,FF,CA,59,Bl,13 
1230 DATA 18�F3�CD,3A,03�DD�2A�F4,CF,DD,77,02,DD,23,DD,22 
1240 DATA F4,CF ,CD,38;B1;3A,FF,CF,FE,AB,CA,96,Bl,3A,F4,CF 

1250 DATA FE,F8,C8,C3,59,81,3A,F4,CF,FE,F6,C8,C3,59,81,DE 
1260 DATA :::o;FE ;oA;F8;DE;o7,C9,CD,38,B1,3E,OD,CD,3A,03,3E 
1270 DATA 4E,CD,3A,03,3E,41,CD,3A,03,3E,4D,CD,3A ,03,3E,45 
1280 DATA CD,3A,03,3E,2D,CD,3A,03,DD,21,DO,CF,3E,22,DD,77 
1290 DATA OO�OD�23�DD,22,EO� CF,CD,87,82,3E,22,DD,77,00,3E 
1300 DATA OD,CD,3A,03;CD,ED : 81:co: Fc,B1,c3,0B,B2,3E,53,CD 

1310 DATA 3A,03,CD,68,B0,2A,FA� CF�22,A4,78,C9,3E,45,CD,3A 
1320 DATA 03,CD:68,80;2A,FA,CF,22,F9,78,C9,3E,42,CD,3A,03 
1330 DATA 3E� 20�CD,3A,03,3E,41,CD,3A,03,3E,20,CD,3A,03,3E 
1340 DATA 3F :cD:3A:o3: co,F4:2E:�E,00,28,F9,FE,42,CA,45,B2 
1350 DATA FE,41� 20� F0�3E,OD�CD�JA ,03,21,DO,CF,OE,Fl,F3,CD 
1030 DATA 16,00,00;oo;�),00;�),00,00,00,00,00,00,00,00,00 
1040 DATA 00,oo,oo,oo,oo,1s,c3,cD,c9,0l,l8,B4,cD,3A,o3,co 
1050 DATA 38,81,CD,6B,80,2A,FA,CF,E9,CD,3A,03,CD,38,81,CD 
1060 DATA 6B,80,2A,FA,CF,22,FO,CF,C3,82,80,CD,51,81,3E,OD 
1070 DATA CD,3A,03,3A,F8,CF,CD,9F,81,CB,27,C8,27 , C8,27,CB 

1080 DATA 27,32,FA,CF,3A: F9; CF,CP;9F,Bl,47,3A,FA,CF,80,32 

1090 DATA FA,CF,3A, F6,CF,CD,9F ,81,CB,27,C8,27,C8,27,CB,27 
1100 DATA 32,FD;cF,3A,F7;CF,CD;9F,81;47,3A,FD,CF , 80,32,F8 
1110 DATA CF,C9,2A,FO,CF,7C,CD,C9,B0,7D,CD,C9,B0,3E,20,CD 
1120 DATA 3A,03;7E,CD,C9,80,C3;E9,80;32,F2,CF,E6,FO,CB,3F 

1360 DATA AC,34,C3,00,B0,3E,OD,CD,3A,03,21,DO,CF,co,A9,34 
1370 DATA .C3,00,80,3E,22,32,FA,CF,32,F8,CF,21,FA,CF,CD,5F 
1380 DATA 36,C3,00,80,3E,OD,�D,3A,03,CD,38,81,CD,ED,Bl,DD 
1390 DATA 2A,A4,78,DD,22,EO,CF,CD,87,82,3E,OO,DD,77,00;3E 

1400 DATA OD,DD,77,0l,C3,00,80,3E,08,CD,3A,03,CD,F4,2E,FE 
1410 DATA OO,CA,8C,82,FE,87,C8,CD,3A,03,DD,2A,EO,CF,DD,77 
1420 DATA OO,DD,23,DD,22,EO,CF,CD,38,Bl,3E,AO,CD,3A,03,C3 
1430 DATA 87,82,CD,3A,03,3E,00,32,E2,CF,CD,38,B1,3E,OD,CD 

1440 DATA 3A,03,3E,53,CD,3A,03,3E,2F,CD,3A,03,3E,50,CD,3A 
1450 DATA 03,CD,F4,2E,FE,00,28,F9,FE,50,28,06,FE,53,28,05 
1460 DATA 18,EF,32,E2,CF,3E,OD,CD,3A,03,CD,ED,Bl,3E,48,CD 
1470 DATA 3A,03,3E,2F,CD,3A,03,3E,41,CD,3A,03,CD,F4,2E,FE 

1480 DATA 00,28,F9,FE,48,CA,25,83,FE,41,CA,OF,B3,18,ED,3E 

1 490 DATA OD,CD,3A,03,2A,A4,78,3A,E2,CF,FE,50,CA,OF,84,CD 
1500 DATA 75,2B,C3,00,80,3E,OD,CD,3A,03,3A,E2,CF,FE,50,28 
1510 DATA 51,3A,A5,78,CD,63,83,3A,A4J78,CD,63,83,3E,0D,CD 
1526 DATA 3A,03,2A,A4,78,06, 10,7E,CD,63,83,23,10,F9,22,A4 
1530 DATA 78,CD,F4,2E,FE,00,28,F9,FE,OD,28,D5,FE,4E,CA,OO 
1540 DATA B0,18,EE,32,FO,CF,E6,FO,CB,3F,CB,3F,C8,3F,CB,3F 
1550 DATA CD,2F,84,CD,3A,03,3A,FO,CF,E6,0F,CD,2F,84,CD,3A 
1560 DATA 03,C9,3E,10,32,E4,CF,3A,A5,78,4F,CD,C4,B3,3A,A4 
1570 DATA 78,4F,CD,C4,B3,0E,20,CD,8D,0�,3E,10,32,E9,CF,3A 
1580 DATA EB,CF,FE,00,28,56,3D,32,E8,CF,2A,A4,78,7E,23,22 
1590 DATA A4,78,CD,C4,B3,0E,20,CD;8D,05,18,E3,0E,OA,CD,8D 
1600 DATA ·05, C3, 00, e·o, 32, FO, CF, E6, FO, CB, 3F ,CB, 3F; CB, 3F, CB 

1610 DATA 3F,CD,2F,B4,4F,CD,8D,05,3A,FO;cF,E6,0F,co,2F,84 
1620 DATA 4F, CD,8D,05,C9,3E,3F,CD,3A,03,CD,F4,2E,FE,00,28 
1630 DATA F9,FE,OD,28,BD,FE,45,CA,OO,B0,18,EE,OE,oA,CD,8D 
1640 DATA 05,3A,E4,CF,3D,FE,00,28,DC,32,E4,CF,C3,s7,B3,22 
1650 DATA E6,CF,7E,FE,OO,CA,00,80;FE,OD,CA,27,84,4F,CD,8D 
1660 DATA 05,2A,E6,CF,23,18,E S,3E,OA,4F,CD,BD,05;1e,F2,11 
1670 DATA 36,84,83,5F,1A,C9,30,31,32,33,34,35,36,37,38,39 
1680 DATA 41,42,43,44,45,46,FF 
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Clock 
This is another of my inter­
rupt controlled programs for 
all you VZ owners out there. 
This machine code program 
could be put into games as 
an accurate timer. Because 
this program does not depend 
on basic, it will not lose track 
of time when you break out 
of the program. There are 
only a few commands that 
will make it lose a second or 
two, such as DOS or sound 

ETI NOVEMBER '88 
120 

·,s

commands. 
The storage locations used 

for the seconds, minutes and 
hours are written in the Basic 
program and can be poked to 
change them. It is advisable 
to save this program before 
you run it because machine , 
code has a nasty habit of ; 
crashing. 

G. Tunny
Gorokon 

NSW 

1 • ••••••••••••••• 

2 '* CLOCK 

J '* BY G.TUNNY *

4 '* <C>OPYRIGHT * 

5 '* JULY 1988 • 

6 '*********�***** 

10 DATA33,4��tl21,53,192,54,60,58,197,121,60 

20 DATA254,60,40,4,50,197,121,201,33,197 

30 DATA121,54,01?8,194,121,60,254,60,40 

40 DATA4,50,194,121,201,33,194,121,54 1 0 

50 DATA1,0,1,33,42,0,205,92,52,58 

-60 DATA195,121,60,254,13,40 1 4,50,195,121 

70 DATA201,33,195,121,54,1,201,0,0 

100 TM=PEEK(30897l+256•PEEK<30898)-� 70

110 POKE30897,TM-INT(TM/256>•256:POKE30898,INT<TM/256> 

120 TH=TM-llA=TM-65536 

130 FORI=0T068 

140 READD:POKEI+A,D 

150 NEXT! 

160 POKE30846,TM-INT(TM/256>•256:POKE30847,INT(TM/256) 

170 POKE30845,195 

200 CLS 

210 S=31173t' STORAGE LOCATION FOR SECONDS 

220 H=31170t' STORAGE LOCATION FOR MINUTES 

230 H•31171:' STORAGE LOCATION FOR HOURS 

240 PRINT"••ENTER CURRENT TIME••• 

250 PRINT:INPUT"MINUTES";A:POKEM,A 

260 INPUT"HOURS";A•POKEH,A 

270 CLS 

280 PRINT�20,"SEC0NDS",PEEK<S);• • 

290 PRINT�0,PEEK<H>;•:•;PEEK<M>;• • 

300 GOTO 280 

°'l'/J l,c_-.t,"o..., oP i�tt...-rvp .J. VJCL.

30&4)/(/7 P� 7ifl>/£/fH 

f o,J;/\.4. olt. .J .. :\k} 

oJ 3 £37 H. H 

shu..+. 

i.s CA.L.�� hJ 

J""to-,,■"P i S"c.......,,·,-c.. RovJ:,I\(.. � fBCH. 
E'..,\1<,V� 

�o M.Su ....

-re.. l�fCN..-vr� IS So 

{;o_ 

No�c. 

rov,,. 

�VlC. 

Jn70 

3117, 

311 6� 

31113 

01\ hov-' 

4�f'O""�� 
p�ahlt-1. '" Joi'(\.),. 

71 C2 1-1

71 C3 H

,� CoH 

7� CsH 

.- �- +.�! 

°'�'- Vlt..J ,,, 

¥JJ J,�c.l,�,., '·· 

I{\ IN ..

�lov�

Koutv,. 

SEC 

p�'f' StC.OII-\J.
.,.A. 

7 C-"• •� I (_t\. I 

.J.,�. 



.21 co 7� 

3:S-

Co 

3, 3C 

3A Cs- 7� 

3C 

Pr 3C

.2.i o+ 
ii Cs 7� 

c� 

21 Cs 79 
'3( DO 

3A C2 7� 
c� 

:i., C:i.. 7'1
3 ( Oo

01 oo <DI 

C'!) �C 3·4 
3,q C3 7� 
3C 
F� o']) 

18 04 

32 C3 1, 

c� 

..2, C3 11 

3 ( o I 

c'l 

09 00 

C LOCI{

L!) HI.. J l(OONT 

:DEC ( HLJ 

RE, N2. 

LZ> (H�)
J 

to
L1> A, (sr�

}NC A 

CP 60 

"J'R 2) 4 

LI> (sEc)
J 

A
RF, 

LD J..JL,.S(C 

1..� c�0, o 

LD A
J 

(m1N) 
I NC. A 

CP 60 

-:SR 2., 4 

LT) (m1N), A 
RfT 

ET l Nov if. p 1:2.0. 

'Po;.J �ll. �J ; ... Jc.rrv}'� Covn�t.,... Cou·�t do'vt" ftcs 

'J) c.c..rt..l'°'t\."°' + C.ov ..... +t._,.

'R.t.,JVV)J\ +o Mo.1;...I.·....,. J t\ot z,,.,-0 :.e.,K c,.,,.J,""" +,, sc..t +;rru... 

Ru.A- c_ou.---tt.�. ( c.v:J.i'c...1 "o.f 110. �e.c.. Yo\A+;l\e,.. 
'P,.J SEC ,�t, ,r

J"' cxt.rn,(M } A . 

Co-..y, C.lf'c_ �·· u 60.

J9 z,.,..,o �o +o ,..,,..·,,... V"ov+;l\.t.. , elr1. c,.,""+,•t\\l\., 

'KtstJ� S' EC 

?o,.:J ).jL • .J S E'C. 

)t.J � tC +o 4t."'O 

'Po). M It\} ,�to A

JP\(.V(.rn.v,,-.} A 
G-;,°'"' ... w·,u. to.

JP 2t}lo �o +o �o�..- Yov�;AA. .I' t.�L ColO\+;.,uL. 

f?�tJ m IN 

LD HL, m, N� . f..,,�} �IL .. i 1'(\ ,N 

l1) ( HL)
) 

0 . .S-cJ MIN to 2t.V"o . 

L?> 8C.J.2�, 

L]) /�L 4-2 
) 

CALL 3+SCH 

L1) t,, (Mou,() 

/Ne. A 

er 13 

�� N2J 4 
LD (J.fov�)J A 
RE, 

S-,J d \Ji,._ +;o"' J.o :JS-(.

S-c,� +o ,u.. i,, 4-� 
S-o u.,..J hu+, we.,.,.� hovr. 
'Put l-4ou,t ,�i. A 

J,.,c..,.t.W'\�J. A 

G-,, .. .,'- .... � i" 13.

)' 2.v� ,� �. h,vl"" vu,} rovh
0
1\c_ 

1 
<Jt. e:,.J.;,wt.. 

/<t.!t,� 1-/0 V /l , 

1<\..+u.,"' � IYI-.� .... ),� • 

L1) J..Jl."J HovA <e Po;�i �L • .} Hoo� 

L]) (1-u .. )) t
S-c.�· Jlov( to O,u_, 

R fT R..d•ui,"' +o N°'�l� \'.�. 

I Nol' .r 



Hello program 
This hello program loads the 
directory onto the screen and 
conveniently allows the user to 
load. run or erase programs 
without typing lengthy filenames. 

If there are any filenames that 
you don't want to come up In the 

hello program, rename the 
filenames to have an asterisk at 
the front. 
e.g. a file 'picture' becomes 
("Picture).

G Tunny 
Gorokan 

NSW 
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1 GOT01800 
3 REM!! 
4 LOAD" 
5 REM!! 
6 P,LOAO" 
10 REM!! 
20 RUN" 
30 REM!! 
40 BRUN" 
50 REM!! 
60 ERA" "IRUN 
90 REM 
91 ··••**************••···· 
92 '* DOS •HELLO" PROGRAM * 
93 '* VZ:300/200 
94 '* WRITTEN »v G.TUNNY * 
95 '* <C>OP'fRIGHT 1988 * 
96 '* NOVEMBER 
97 '*********•*******·•···· 
100 T•PEE�(3088�)+256•PEE�(J0885> 
120 REM 
130 T•T+l 
135 IFT>327o7THENT=T-65�3b 
1'+0 P•PEEKtTl 
150 IFP•33ANOPEEK(T+1)•33THEN200 
160 IFP•94ANDPEEK<T+ll•94THENRETURN 
170 GOT0130 
200 T•T+l 
210 IFPEEK<Tl•34THEN230 
220 GOT0200 
230 T•T+l 
240 FORI•lTOLEN<FS) 
250 CS•MIDSIFS,I,1) 
260 C•ASC(CS) 
270 POKET,C 
280 T•T+l 
290 NEXTI 
300 IFL•7THEN160 
310 FORl•LTOL 
320 POKET,321T•T•1 
330 NEXTI 
:340 Gl'.>T0160 
1000 T•286721C•651A•1 
1005 P•PEEKIT>1FtAl•P 
l010 POKET,C:POKET+l,93 
1020 T•T+J21C•C+t1A•A+l 
1030 P•PEEK<Tl:!FP•96THEN1050 
10.1\0 GOT01005 
1050 DIMFSl20l1D1MNFS(20) 
1060 T•28673tC•llF•1 
1065 FS(C)••• 
1070 FORJ•1T08tlFPEEK<T+Jl•96THENNEXTJIGOT01100 
1075 P•PEEK(T+J)IIFP)95THENP•P-6.I\ 
1080 FS!Cl•FS(Cl+CHRSIP) 
1090 NEXTJ 

·1100 C•C+11T•T+321FN•FN+1 
1110 IFPEEK<Tl•96THEN1150 
1120 GOT01065 
1150 GOSUB2100 
1200 FORI•lTOLENIBSIIAS•INKEYSIAS•INKEYS 
1210 PR!NTa.l\'18,MlDS(BS,1,301-
1220 X•USRIX) 
1230 IFAs•••THENNEXTIIGOT01200 
1235 IFAS••1•THENLO•ltGOSUB1900 
1237 IFAS••2•THENL0•21G0SU�2000 
1240 A•ASClAS)IIFA(b50RA>➔0TH�N12�� 
1250 A•A-64 
1�5 IFA>FNTHENSOUND31, 1 tGOT•)l211!0 
1260 FS-FSIA) 
1270 IFF<Al•c8,CLStPRINTTAB(6ll"CANNvT LO,t,0 DATA l'ILE!"l6')T01500 
1280 GOSUB 100 . 
1283 IFLD•1ANOF(A)•84TH€N3 

·1285 IFLD•1AN0F(Al•M>THEN5 
1287 IFLD•2THENb0 
1290 IFF!Al•84TH£N10 
1300 lFF(A)•bbTHENJ0 
1:110 CLStPRINT0 IDENTIFICATION ERROR!!" 
1320 STOP 
1500 FORI•l TOJISOUNDJ1, 1124,2117, 4 INEXTI 
151"1 RUN 
1800 CLEIIR1500tFS•"FILENAME0 I POKE308b2, 801 POK£J08b:J.52 
1810 Ct..S10tR1DIMF<20l 
1820 BS•• ••••••••••••••••••••••••••••• TYPE LETTER TO RUN ••• , 1-• 
1830 BS•BS+"LOAO •••• 2-ERASE, ••• WRITTEN BV G. TUNNY IC>OPYAlGHT • 
1835 BS•B•••1988 •••••••• • 
1840 GOT01000 
1900 IFINKEYS<>""THEN1900 
1910 PRINTa480, 0 TYPE LETTER TO LOAD 
1920 !FINl<EYS•00 THEN1920 
1930 RETURN 
2000 IFlNt<EYS<>"_"_THEN:.?000 _________ _ 

• I 

2010 PRINTa480, 0 TYPE LETTER T9 ERASE "I 
2020 IFINKEYS•0 0 THEN20� 
2030 RETURN 
2100 K•FNIFORl•lTOFN 
2110 LS-LEFTSIFSII>,11 
2120 L•ASC<L•> 
2130 tFL•42THENNEXTltGOT02200 
21'10 Z•Z+11NFS<Z>•FS(l)1FIZ>•F(Il 
2150 X•USR(Xl 
2160 NEXTIIGOT02200 
2200 SC•21Y•1 IFN•Z 
2210 PRtNTaSC,NFS(Yll" 
2220 IFY•FNTHEN2250 
2230 V•Y+11SC•SC+32 
2240 GOT02210 
2250 FORI•lTOFN 
2260 FS(ll•NFS(l) 
2270 NEXTt 
2280 FORI•FNT01'1 
2290 PRINT,H•32, • 
2300 NEXTt1RETURN 



Visisort 

This program implements eight 
sort techniques at selectable 

speeds of which 0 is the fastest. 

Sort data can be either letters or 

numbers which can be chosen 

by the computer or the user. The 

program is approximately 5.6 k 

long and runs on the VZ 

200/300, but not on the 

unexpanded VZ 200. Instructions 

to use it are contained in the 
program. 

PJ Sheppard 
Christchurch 
New Zealand 
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vz 200/300 

tJrSISORT <\0 REM 
50 REM 
G0 1':£M 

FOR !J1200/'j00 
B'( P. J. SH�PPf\RO 

s0 a.s 
100 t'RH<Ti200, ---•< IJHirSORT >•-• 
10S • YNITifll!ZE IJAA!flBLE$, £TC 
11111 CL£�RS00 :O!MS9(20 1 2) ,f\H 13), 5Hl3J :Xl •4'30 :X'.?-25 :Qs•CHR-H'.M 
l 20 f'P��!Nl •154 ;N2�!5cl :N')•l8'5 :N!l••U l :111-'.30 :112"'3(l :A3"36 
I 30 SOU!:-100, 9 
H0 c.LS 
150 PRINT>PRINT" a tJ 1 S t S O St T a• 

Hlli! PtHNT" ---------- --------• :PRINT 
--1,;;,0 PRINT .. (1 l •• STANO!"i:O BUBBLE SORT 
Hl0 f'RINT'' (7.). .BUBBLE SORT C.HTt-1 SINKER 
I se PR IIH • C 3 J •• SUPER BUBBLE' SORT 
200 PRINT" (<\). .EXOi/'INGE SORT 
210 PR 1 NT'' (!> l •• OElA"fEO REPll'lCEMENT SORT 
2213 FR INT" ce l.. !';HELL SORT 
230 PR INT" en •• SHELL - t1EHNER SORT 
2<\0 PRINT" (8). .auto: - SORT 
2!50 PRINT.- C!ll. .EXIT f>llOGRl'l/1 
2'50 P!:INTlic\51, -se:t.ECT SOR! ROUTIN£ ••• "; 
2e:; o•.,tNKcn 
270 FO!<J-OT00 :C�•INKEU :J•<r.C-.H•<-1 "lORCOi•� '3") l iNElCT 
280 Q;w{Jflt.. C ett• l ; TF01•9 (HENn20£L!:EPR INT CH ;SOUN0'.30,? ;a, 2 
Z90 t..C.S 
300 G:JSUB'l!lO 
::l10 FORK-O!ONS :l'l•OO•Si(.KJ :PRINTl32:&K-t32,A-CI<) ;:N£XT 
3213 NE-1<1 >NC-0 :NO� •NI•lS!l 
330 r ms� 3 THENIH • l 84 
33S 1 iCRT S?'ATCJS 
3'113 f'RINTii;;>e, ,.NO CF IT(!"IS •• •CJSING•u• iNSrl 
350 PRHHi1"o, ., _________________ ,; 
3�0 r'l:t!NTil!'\0, "COl"IPflf.'ISONS • 0"; 
3.7a f'R!NTliD2, "'£:.CCHflNG!S •• • 0'; 
:;t10 P.RirHi20�, •---�-------------•; 
330 PRINli:·'.3C, "TOTflL PCrICNS 0'; 
<\00 PR!NTiiZ�8, •-------------- --• i 
<\05 ' SORT ROUT !NE$ 
'\10 If'CH•J GOSU81211i!Et.SEfFCH-2 GOSIJ81480£LSEifCl1n3 GOS[JB!'.?'.33 
41 � If'CH""'\ GOSU81!500ELSEIFCtt•5 GOSUS11530ELSE r►'Oi-'5 GOSUSl 810 
4111 IFCH•;;, GOSUS!9;;,QElSEif'Cl-1-S GOSUB2!� 
4z0 GOsCJea�0 
430 PlHt'ITl300, •.t.:t:t.ti:t.t.t..t.t:U .. t:u.:t:.i:•; 
4'10 l'!?INTil'332, •i, SORT ':0!'1PLETE %'; 
450 PRINTi=-164, ":U.-U.-US.u..t.tLU.:i .. t�•; 
4'50 rRINU<\23, "RESORT OIHGINK..,; 
4;;,0 f'R!NU'\01, "LIST •••••• C.T/NJ"; 
4.75 O••It«EYt 
480 FORJ-OT00 :Rf••INKEY• !J•Cr.RF•<> ·Y• )f,t10(11F• ◊-w) l !NEXT ;GQ roi 40 
485 SOUN000 1 1 
4!30 IFRF••-'Y" THENJ:53 
'35 ' iORT CJA!A 

:110 PP.INT"HOCI r1AN"1' IT.Errs re SORT' 
.5'20 PRINT"Si:LECT t!ETIJE£N 1 �r<:J 14 �- •; 
:i-::::; o.e•rMCEY•: ass•-·" 
5313 SS••Il«El'• :SOCJN00, I 
5'.35 IFSi.••.-- t'l-iEN�7!5ELS(SOOt<O'.?ti, l 
!540 IFSS•_.. l "'�S•<" l "T11EM'IS•�ShSSC :ff•! !PRINTSS& i :GOT0::532 
:S:S0 fff'F•ll!NCJC.SS• <,.11"01'SSS> •4• )OftFF-OANOC.SS• <"4•�•S•> •:,• l, 5'30 
.5�0 Pl?INTSS• :l'fS&-!'4S--rSSC :!"S.�L (NS• l-1 
510 t'Rll'IT :fflil'IT•SUPPt.IEO 11'1' COl"IPUiER OR USER 7" 
5811 PRINT"PRt:SS -a•--c•o• -- OR •c••u•o•• ... "; 
!58!5 04•1�£"1'& :li?I-'•INICET.C. 
530 I fR r •-.. u• Tt1EN08QEl..SE IFR I·-· c.• Tt1J:::l"l"l'Irtt• COtit'tJr£1''�LS£�e!::i 
535 ' COC'f'UTlR CllTfl 
e0e PRINT •PRil'IT'l.'/(Jn8ERS CR LETT£RS?· 
e 10 ra INT-PRESS "C•-H"<U" OR •c••t •0•-...• , 
0 l 5 Ci•INl'E'U 
e20 f'�J-;;arc0 >IU•I�ET& :J•CCR• O"N· )l'INCCli?40 "L")) ,�e:,cr 
e'.30 IFU-•N"'THENf'Ril'IT"NCJclBl::RS"ELS.E IfR•••L • T11El'IPR!t4 T "LETTER!.., 
e3s sou:-100, 1 
e<\0 f'0!-1(-0!IJN.i. 
'550 lf'R••·L" Tt1El'IS•C10..-QiR-CRl'IOC2Cll �M lELSESCCtO�srEUCR:'lOLS::- l � 10) 
ee0 l'IEX!K 
e;;,0 GOT0.750 
ti;;,::i ' USERS CFtTA 
080 Cl.S 
t!S0 PR!NT"ONE Oil'l�fli:rE6: Pl:R LINE t'lll:.r;1l.Jl"I• 
;;,00 rr.rr-t"CLETTERS OR 11ur.iet:RS Ol'll'T'l" 
710 FORt<-OTOl:I;; 
,20 l'RYNt• IT(l"I & "'IC"• "; 
,2:, C••I:-t:EY• :f'OIU-1<1?'00 :S&(.l( l-Wr:EU 
;;,30 J•CSCCIO <."'ri- )ORC "?" <S&(t() )OR( C "!!" <..-iC(I<) lflNO(s.i (.I()(•�•) J 
ns l'IEXT 

.7:50 �F•• .. N• 
,ea cu 
n0 �£TURI" 
]80 PRINll'J!l!l, "l"llE:SS <RETlJRI"> 't'O"'; 
790 l'Ril'ITi'\28, "START TttE s;��R!. •• •; 
'35 0-'•Il«EY't 
800 .: I••INl<i:'.Y'•: IFl<I• (>QiR&Cl 'JlTl:!£1'18110 
81Q ;.ti.;iU88dO 
81.5 , SORT iPEEO 
820 PR!Nti'J9e, "SPil-:0 SE! AT 1-•so..:c:q ... 251; 



S30 PRlNTli428, "IJ - S f<l ,ER.S .SPHO'' i 
94� f-'R ;NTl'i460, CV. •r.i•• .STOPS f'ROGR(•l1''; 
b5C RETURt< 

8':-0 FORS-:.Z�J fO.? :"'R!t-H12F,8,SCH'.!2," 
865 RETURN 
870 1 POINTER ROUT IN£ 

·88� NC•·NC:•I :f'R!t-7ijNJ,USHIG''IIU''.;"IC 
8'.30 NOn:,;::.•Nl :PR lNTiN2, .IS ItH3'' 111111 •· ;!'<O 
3(.'l('I PR:N:ij3:J:;,<,Pf', •· (n-•; 
SJ0 F'RTN71i2�.t'!";�'F', "'-"-•; 
!:lW 1'0!<'! I-l TOXl :N£X! 
S30 f-'h':r,-:11::.2.tX-tF'P, • 
940 f'IIJNTio3�·.t-r..pp, • 
350 D•�!Nl".C:H :..i•-!:•l".En-
�60 iHJ$ 0 �•· rHEN;,(J-'JAL.1:wsJr2:l:25 :x�-SQR(Xl J: 
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7Af])
7AA1 
7.AA+

7A:A·7 

1 AAs 

7AAC 

*�� RESTORE FOR UZ-200/300 %��

l DATA_ 237,�1,33;121,20s,4q,27,210,217J3
0, 11 ·) 237 J 6.7, 255, 120; 201
2 FORQ=313BST031404:REAOAiPOKEQ,A:N£XT
3 POKE32862,157�POKE30863,122

Hint for VZ-200/300 
EVER wanted to restore to a 
particular line number? This short 
routine will let you do it. In VZ 
basic, RESTORE simply sets the 
DAT A LINE POINTER to. the byte 
before the first program line. This 
routine_ makes the line number in· 
the - . statement· X = USR (line 
number) and calls a ROM routine 
to find the line in memory. It then 

moves back one byte, and stores 
this as the new DAT A LINE . 
POINTER. 

· An undefined statement error
is given if no such line exists. This 
routine is stored in the cassette 
name buffer, but can be stored 

anywhere in memory. 
Shane Rowe, 

Spring HIii, Qld. 

t IT N 0.., "9· p 7?.. 

F2> 5.8 -2, 1°} L..!> .])£.) ( 19 2. I H) ; ,,..+ "". po.11<,J ½ lJS ,<() i-� J) £.
CI> �c ,a_

:J:> � :D � I F 

-o5

0 +3 rr- 7rs.

CJ 

CALL •B-7CH i .St.-.�t,� Q, ... ,.� M. ; "' 1)£
:JP NC7 i t.1)� 4 ; ju-p !o UL (.w-v0_. h,.,�J/;� · 1�

; J,·r..>. l\o, dou� � L>c·,1\ 

"DFC Be. i po:.J io p.,.u,1·,o vj b�1'-. 
J.:D (7g Fi:--H)J f£. i pv.\ 1:..JtL ;.). 2>A7,4 J..1N£ Pit?.

RE:T j r-c,ivr.., +. 6'-,$/c_ c.orJ.,,... �: ,U 1)�,A

� A ... � i.r. �E:5 ro� �



Hex/dee and dee/hex conversion 

THIS short VZ listing does exactly machines. 
what the name suggests and it 
can easily be adopted to other 

David Maunder, 

Qulrlndl, NSW. 

0 FEM HE>>·DEC TO [:•EC.-··'HE:•: COt·+!.:'EF<:: Io�� !•Jr: I TT[]� E:\' Dr-i\•' J L'• Mf�!_lr ir.· CF:, 
1 PEM · [CJOPYF: I GHT 0,!/04.,··:::::1 • TH I·:: PF.:(1GF.:AM _!IJ3T CCki'/[f?F: 
2 PEM HE::<FiOEC H1F'il TO DEC IMFtl Ffr�C.1 ',..'ICE ':'EF:Z.:f; . IT i '.:: �-w ITTEr{ 
3 REM FOR THE VZ-200 AND VZ-300 BUT CA�!-EE VERY EASILY ADAPTE[ 
4 REM TO OTHER MACHINES 
5 REM----------------------------

6 H$= 11 01234567:::9ABCC,EF": EF;�:::O: Ef:::$= 11 ·::'EF:'FOF": FF:::655:::::S 
7 CL:3 = PF� It-ff" 1:1:gf'.ii11J:(181f1J11i]::[�:1:.1�-if1Jn.�i::S��"'ti•Hi" 
8 PF.: I HT II t•JR I TTEt·l E:\' Cr. MfiUt·◄[)EF.'. 11 

9 F'F.'.HlT 
10 F'F.:It-H"t,JHICH: 11 

11 PPHff" 
12 PRit·iT" -; . '-

HE>::AC•EC I MAL T 1:, OEC r Mr'iL 11 

[:,EC I MAL TO HD<:Ai>EC I MAL II 

13 PF.: Hff 11 
�.:: @j IT 11 

14 IMPUT 11 ? 11 _; A 
15 I FA= 1 THrn 1 :� 
16 I Ffl=2THEt•➔2::: 
1 :-:' I F11=3THEMPOl<E30:345 .• 19:? 
1:.::: GOT07 
J.9 CL::;:
�::O PF.: I t·IT II HE><AC•EC I t-lFiL TO DEC I �·1t7iL" 21 F:FYH" F:Ern = cm-nrnuE - =- F:E:OFT"�•-:• � �- ! t·JT: ! 1··4F-- 1_1r II HE;::# ti _; H$: 1 rH$-== Jt - "·rHEt-ri 
2:;: 1:' 1-1:�UC�u.'. I F�F�·;THE�lPP I t·ffEF:$ 'GOTO;:::�:EL�;EF�: I� 'T •· [:E' .... it-==" : [124 !;.!$� I rn,.,E 'f $ : I)$= I t·H<E'r'$: i FO$= ., "THEt·12 ·1

- . 
25 IF1;.!$="-"THEtl7 
26 IFGi$�CHF.:$( 13 >THHC2 
27 GOT024 . ··-" 
2::: C:L::; 
29 F·�: I t-�T" C•[C; I t'1AL re, HE' :HC1E:C I t·1Al " :;;(, F'F:ItH" F.:En� = C.rnffitl!JE - .: �:,:.:�or.:,T"
:31 F'l?ItH, It·iPIJT"[:,EC#"; M 
32 I�tl<�210Rt�l>65535THHIPF�ItHEF.:$. GOT03133 FuRI=1Tu4•GOSU846:N[XT 
34 PF: I t-lT" HE>::#:::: 11 _; t�'fi 
:35 t·l$= 11 " 

. :)S (!�= I t·W:E'/$' 0$-== I tH=T\'$: IF•�!$=-"" THEt1,::,:::
:::::7 IFr!$="-"THH17 . -
:3;3 I Fl�l$:.=(HF.'$( 1--:• ·•THEr·I·:, 1 
39 Goio3i ,. · �- �.

40 . EF�-�=O = D=O : U-l;,::-::LD-1( H!ti > : I FUf-� >4 THE!-N�l. 

41 FOF.:I%=1TOU·�=•::E:$=MJ[)$(H$ .. 1:-,,�.1) 
-

, ,· ·. .. '. 
42 IF< E:$=>"O"flt·t[,E:1i=< "9" )OF.:( E:$;>"A"At·mE·$:::{ "F" YT"'·-iEr' i--,r-1 ·-r4c::-43 ._1;-�::A:3C( E:$ )-4:::, I F.J�·�>9THE�ki:•;=.�l:',�-7 . . .. .

.. '' . ,. _,,.:__ ::•..:. · _.

! !. \ 

4,1, C·=Ci:t. 1 G+.s,; ' MC::T : F:ETUPt t 
45 EF;·�= 1 , F:ETIJF.:t-� 

. r:: . ;'' 

46 EF:-..;=(1 
4 7 A= I t·tT( tt,·· 16 ) : Z=t·I-; 6tA , t �$::MI (.1$( H�� .• ( z + 1 > . 1 :�+M$ : N�p. , r,�ETUF.Jt

p 73. 



D YOUR OWN 

BEAM HEADINGS 
Greg Baker explains how 

Diredional beam antennas are useful 
for (Bers and SWLs alike. Greg Baker 
describes a simple home computer 
program to tell you where to point 
your beam. 

With the freeing of the rules on CB 
antennas, the use of directional beams 
has become an option to push a bigger 
signal just where you want it. The prob­
lem, of course, is to know exactly 
where to point the beam when you 
have it set up and connected to your 
transceiver. 

Browsing through a road map or at­
las will give you some idea of where to 
point, but, if your beam is efficient 
(which means that it will have a narrow 
directional lobe) or you want the big­
gest possible DX signal, a great deal 
more precision is needed. 

That precision can come from mess­
ing around with a calculator and set of 
formulas, but, it can come far easier 
come from a home computer ... and 
now that we all have computers or ac­
cess to them, there's no excuse not to 
be spot on with your beam headings. 

So, push the kids off the computer 
for a couple of hours and tell them to 
kick a football around the yard instead 
of playing computer games. Then type 
in the program listed over the page and 
run it on your favourite DX targets. 

It you and the machine can·t get on, 
call the kids back. They'll love to lord it 
over you and tell you what to do. Let 
them enjoy it, it's good for them. They 
can have the ego trip .... all you want are 
the headings. 

PROGRAMMED IN BASIC 
The program is written in BASIC, the 

standard home computer language. 
There are no fancy features used, so it 
should run without modification on 
most machines. It has been developed 
and tested on the Dick Smith VZ200. 

As it is listed, the program assumes 
you are in Sydney. If your base station, 
or mobile for that matter, is elsewhere, 
replace line 40 with your latitude in 
L( 1 , 1) and longitude in L(2, 1). 

Remember the sign on the lati­
tude. 

Remember also that lat:itudes and 
longitudes are the usual way to pre­
cisely locate a place on the face of the 
earth. Latitude is the n1Jn1ber of de­
grees north or south of the equator run-
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DO YOUR 

OWN BEAM 

HEADINGS 
ning from zero at the equator to 90 
degrees at the poles. Longitude is the 
number of degrees west or east of the 
north south line running through Green­
wich in England. 

PROGRAM: 
10 DIM l(2,2),D$(2) 
20 D$(1) = 'ORIGIN' 
30 D$(2) = 'TARGET' 
40 l(1, 1) = -33.9 : L(2, 1) = 151.2 
50 E = 57.29578: Pl= 3.14159 
60 PRINT 'NEW ORIGIN? Y OR N' 
70 INPUT Y$ 
80 IF Y$ <> 'Y' THEN 110 
90 K = 1 
100 GOSUB 350 
110 K=2 
120 GOSUB 350 
130 P = l(2, 1) - l(2,2) . 
140 PS = 1 
150 IF P < 0 THEN PS=O 
160 P = ABS(P) 
170 PM = 0 
180 IF P > 180 THEN PM 
190 P = P/E 
200 PA = (90 - L(1, 1 ))/E 
210 PB = (�0 - l(l,2))/E 

1 

220 Z = COS(P)*SIN(PA)*SIN(PB) 
+COS(PA)*COS(PB)
230 GOSUB 460
240 KM% = 6366.7 * M
250 Z = (COS(PB)-COS(PA)*COS
(M))/(SIN(PA)*SIN(M))
260 GOSUB 460
270 A= M * E
280 A% = ABS(360 * (PS-PM); *
(PS-PM) - A)
290 PRINT 'BEARING IS: '; A% ;'
DEGREES'
300 PRINT 'DISTANCE IS:'; KM%;
'KILOMETRES'
310 PRINT 'CONTINUE? Y OR N'
320 INPUT Y$
330 IF Y$ <> 'Y' THEN END
340 GOTO 60
350 PRINT 0$(K};' LATITUDE?'
360 INPUT L(1 ,K)
370 PRINT D$(K}; ' LONGITUDE?'
380 INPUT l(2,K)
390 FOR I = 1 TO 2
400 T = 90 + (1-1) * 90

450 RETURN 
460 M = - ATN(Z/SQR(1- Z * Z)) +
Pl/2 
470 RETURN 

USING THE PROGRAM 
Wh-en you RUN the program, it will 

ask you whether you want to change 
the origin latitude or longitude. If you 
are mobile or a friend wants to use the 
program from · his location, you can 
temporarily change the origin here by 
typing Y and INPUTing the new latitude 
and longitude. Otherwise type N to 
continue. 

The program then asks for latitude 
and longitude of the target. Type in the 
target latitude and longitude using the 
list below. Remember to type in the 
minus sign for latitudes from the list. 

If the target yc;,u want is not in the 
list, turn to an atlas or gazetteer (list of 
place names) and look up the latitude 
and longitude of the target you require. 

The program will function to and 
from places other than in Australia, so 
if you want to listen in to what is hap­
pening elsewhere, use the latitude and 
longitude of the place you are interest­
ed in. 

D O N'T FORGET THE MINUS 
MARK 

Make sure all places south of the 
equator, ie southern latitudes, are 
input with a minus sign in front of 
them. Northern latitudes are posi­
tive and thus require no sign. 

ORIGIN 

. Sydney 
-33.9, 151.2.
Whyalla
-33.0,137.6
Geraldton
-28.8,114.6
end of chart 

>:TARGET 

· ·,.--·Lismore
. > '.".28.8, 153.3

Adelaide 
-34.9, 138.6 ..
Brisbane 
-27 .5, 153.0

Similarly,- places up to 1 80 degrees 
west of Greenwich in England should 
have a negative sign. All DX targets in 
our region are east of Greenwich and 
hence are all positive numbers and 
need no sign. 

You will need to convert the lati­
tudes and longitudes you have found in 
your atlas or gazetteer to values which 
this program can use. Notice that the 
latitudes and longitudes from an atlas 
or gazetteer are written in the form of 
degrees and minutes. Convert these by 
dividing the minutes by 60 with a calcu­
lator and adding to the degrees. Thus 
Grenfell in N.S.W is 33 degrees 54 
minutes South, 148 d egrees 1 1  
minutes East. The latitude t o  use in the 
program is 33 plus (54 divided by 60) 
which equals 33 + 0.9 or 33.9 and this 
becomes - 33. 9 when you add the neg­
ative sign for the south latitude. Similar­
ly, the longitude is 148 plus ( 11 v60) = 
148 + 0. 1833 = 148.2 when you 
round it for ease of INPUTing. 

WARNING: The program may 
produce errors if your chosen target 
is within about fifty kilometres of the 
origin or you want to see if there is
anyone at the poles calling CQ DX. 

Still, in either case you wouldn't 
need this program anyway. Up to fifty 
kilometres you don't need the preci­
sion of this program, and for that lone 
CBer at the pole, just point your beam 
due north or south. And even then 
Do TaC rules mean you won't be al­
lowed to reply to that plaintive call for a 
ragchew from the wilderness. 

TEST DATA 
When you have typed the program 

into the computer and double-checked 
that you have typed it properly, you 
should test it on the following DX 
paths. Note that for each of these you 
will need to change the origin latitude 
and longitude where the program re­
quests it. You will also need to re-RUN 
the program for each new origin. This 
involves, at the end of each test path , 
typing N when asked if you want to 
continue. Then start again with another 
RUN. 

HOW TO USE THE BEARINGS 
The program will output the true 

bearing of the target from the origin 
and the distance in kilometres. 

BEARING·· 
(Degrees) 

97 

':\\DISTANCE.: ,• 
· · (Kms) , :�,, _ :,;-

- ,:' _- ,_- . 

,,_600 A••� � •, 

, .230

.:3748:

410 IF ABS(L(l,K)) <= T THEN 440
420 PRINT 'ERROR: TRY AGAIN'
430 GOTO 350

If you didn't get these results, you 
will find a typing error in your 

440 NEXT I
program. 
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The .distance is usefui in fin.&ng- oi:i -· - bearing from.the.true bearing out.put by- variation,· you--must add i"t to the frue 
bearing to get magnetic bearing. To 
find the variation at origin s other than 
on the list you will neecl to use the 
nearest from the list or check out a 
good army survey map at your local 
library. 

whether the target is within the cover- the program, subtract the magnetic 
age of the ground wave, in the blank variation at the origin station from the 
area within the skip zone but outside computer calculated true bearing. Ap-
the ground wave coverage area or in proximate magnetic variations are giv-
useful DX range beyond the skip en in the table of latitudes and 
distance. longitudes below. 

T he true bearing differs from a mag- Notice that when magnetic north is Align the beam with this magnetic 
bearing, remembering tD keep your 
compass away from such larg e 
amounts of steel as your car. Once you 
have found the bearings of your most 
usual DX targets, mark them near the 
beam so that you can easily align the 
antenna next time. 

netic bearing given by an ordinary com- east of true north the variation is east-
pass and it differs by different amounts erly and given a positive sign. When 
depending on where you are. T he dif- magnetic north is west of true north (as 
ference is called the local magnetic it is in some parts of Western Austra-
variation though sometimes it is called lia) the variation is westerly and given a 
declination. negative sign. 

To find the magnetic (compass) Regardless of the sign though of the 

:0ti:c�i_-Iil];i'( '- · . __ .. _ 
,.'.Canberra''•·· · s35.3 
':c NEW SOUTH WALES . 
••·
·
•Albury ,/\··• .. --.-36:1•-

c/Armidale · .: .. ·. ·•.· -30.5 
: Bathurst/}, , · �33.5 
: Broken f1H' .·••·· · ·-32.0 

jr i��!�f',}::t:; .. , -:�J 
tlismore>;c;-•--',··· -28.8 · 
. Uthgow ' ' · . . . -33.5 ··· · 
>Newcastle · , -32.9 -
: Orange,<: · ·. · -33.3 
• ,Sydney •·• , · • .-33.9 
· Tamworth , .

--· �.-31.1
Taree · -31.9 

· Wagga .. · .,: -35. 1 
Wollongong · · -34.4 

. VICTORIA 
Ballarat , -37.6 
Bendigo -36.8 
Geelong -38.2 
Hamilton -37.8 
Horsham -36.8 

· Melbourne ·-37.8 
·· Mildura -34.2 
· Morwell ·· -38.2 

Shepparton -36.4 
Wangaratta -36.4. 

· Warrnambool -38.4 

<l.UEENSLAND 
· Brisbane -27.5

Bundaberg -24.8 
Cairns ,'-16.9 
Gladstone· -23.9 
Gympie ·-26.2 
Mackay -21.2 
Maryborough -25.5 
Mount Isa -20.8 
Rockhampton -23.4 
Townsville · -19.2 
Warwick -28.2 

SOUTH AUSTRALIA 
'Adelaide· -34.9
Mount Gambier ... 37_9 
Port Augusta -32.5 
Port Lincoln : ,-34.7 

· .. Whyalla ,. ·-33.0 

, WESTERN AUSTRALIA .Albany -35.0· 
·- Bunbury -33.3 

, Geraldton -28.8 
.· Kalgoorlie -30.8 

Perth -32.0 

.. TASMANIA 
Burnie ... -41.1 · · Devenport · -41.2 

,·Hobart -42.9 
. Launceston . -41.4 

NORTHERN TERRITORY · Alice Springs -23.7 
Darwin -12.4 

. ,:� -:· 1 .. �:\'{:�-:�: . 

,,,.., .. :·�· 

\(:. i<:�\::�t/t 

· <���I/:::,-. >.:Ju , - ·. ,,,; __
151.8<\' .· . /15
149.2 13 ·. .... 151.2 -- 15. 
151.0--. 11-
152.4 · . .12 
147.4 . 14 
150.9 -- -.14 

144.0 11 
144.4 11 
144.4 12 
142.1 11 
142.3 11 
145.0 13 
142.2 11 
146.4 12 
145.4 12 
146.3 12 

. 142.5 11 

153.0 11 
152.4 10 
145.7 7 
151.3 10 
152.6 11 
149.2 9 
152.6 11 
139.5 7 
150.5. 10 
146.8 8 

152.0 11 

138.6 9 
140.8 10 
137.8 8 
135.8 7 

137.6 8 

117.9 -4
115.6 -3
114.6 -2 
121.5 1 
,, 5.8 -3

145.9 15 
146.3 15 
147.3. 16 
147.1 15 

133.9 5 
130.9 4 
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IHltHESOTA 
lllSSlSSIP?l .·.•· 
IIISSOURJ 
KONTAHA 
MEBRASKA 
NEVAM 
MEIi HAl'.PSHIRE 
)(£11 JERSEY 
llEII IIEIICO 
NEIi YORK 
HORTH CAROLINA 
HDSTH DAXOTA 
OHIO 
OKLAHONA 
OREGON 
PENNSYLVANIA 
RHODE I SLAllD 
SOUTH CAROLI NA 
SOUTH DAKOTA 
TENNESSEE 
rms 
UTAH 
VERIIONT 
VIRGINIA 
WASHINGTON 
IIEST VlRGUIA 
IIISCONSIN 
VYOltlHG 
KC6 EASTERN CARO(IHE IS. t0-271 
m &UATANAIIO BAY !NA-Bl 

··:1!��]:;linj;ll!lmif }tjlltf'f1:
> CARSOH cm · 58 ?' .. 23B ';,11740 <>·

CONCORD ·, '•00 �-:140,: '1ma //.·: 
TRE.HTON _ bb . 246 '· tom. 
SANTA FE.. .· bl, 246, : 13723 
ALB�NY 61 241 .:· 16561 

· RALEIGH · . 74 254 , '159B1 
BISI\ARCX 54 234. ·HUO 
COLUIIBUS bb . 246 15784 
OKL�OIIA cm bB 24B 1 m2 

. SAlEM SI . 231 t:27b-O 
HARRISBURG bb 24b · lb22J 
PROVIDENCE 63 ·. 2U , 16764 .

. 

CDLU!!.BIA 78 2SB 15"918 
PIERRE . 57 · . m lHO 

. mHYILLE 71 251 .15389 
AUSTIN 7S .255 ff226 . 
SALT LAKE CITY 58 238 nm 
IIONTPELIER . 5B 238 lbbH . · 
RICIIIOND 71 251 l6b77 
OLYIIPIA · 49 229 12860 
CHARLESTON 69 249 15882 .. 
l1ADDISON . 60 240 152% 
CHEYENNE 60 240 14005 

0 · 180 . 4529 
100 290 l5rn 

KGoR/S/T 11mm 1S, 10-271 TIM!Ali 2 , 1s2 mt -

KHI/KB& l\�ERICAN PHOtNU 16. {0·3ll -
KH2/KG6 6UAII C0-271 APIA HARBOUR 
KH3/KJ6 JOHNSTON 16. I0·31l 
KH4/Kl1a lllOWAY IS. 10-31 I 
KH5KP6 PALmAmRYis lS, 10-311 
KIib HAWAII 16. 10-311 
KH7/KHb KURE IS. IQ-31) 
KHO/KH6 AIIERlCAN SAIIOA 
KH?/KW6 IIM:E 16. 10-lll 
KPtlm NAVASSA 18. INMl 

HONOLULU 

FAGATO&O 

KP2/KV4 AIIER!CAN YIR61N 16, (NA-Bl -
KPl/KWHKO SERRANA BANK 
KP4 PUERlO RICO INA·Bl 
KP4 DfSECHO !B. IMA-81 
m IIARSHALL 16. (0-lll 
KZ PANAM CANAL ZONE. INA-7} 

SAN JUAN 

55 .235 5554 
o 100 .sm
48 22s · ms 

· 35 � , ·,is .. ;.1m 
62 :·. ·,•2 · me

. ·:: 53 . ' 2ll 8648 ,,
, 34 · . 214 _. 7969 ·, . .
. 7J . :" 253 ::;� 5200 · :,;.� 
2s . , 20s :-.om ,--
1ol :::: 2e3 msi:: · 
112 292 u,m .. 
105. 28� 15042 ./: 
111 291 : 1654l 
110 29(> . 16�16 
ll 211 5364 ... 

·111 ·in: 14754

Bint Services produce a computer based 'beam heading list' 
which has both short and long path bearings to a/I amateur 
cal/sign areas - cost for the listing (which is based on the 
lat/long of your 0TH is $15. 
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GAMES 

Nov/Dec83 
Dec. 83 
Feb. 84 
Jan. 84 

Apr. 84 
Jul. 8 4 
Jul. 8 4 
Jul. 84 
Aug. 84 
Aug. 84 
Oct. 84 

Nov. 84 

Jan. 85 
85 

Mar. 86 
85 

Jan. 85 
Jan. 85 
Jan. 85 
Feb. 8 5 
Mar. 85 
Mar. 85 
Apr. 8 5 
Apr. 85 
May 85 
May/Jun85 
Jun 85 
Jan. 86 
Jul. 8 5 
Aug. 85 
Oct. 8 5 
Oct. 85 
Mar. 86 
May 86 

Jul. 86 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 

Apr. 88 
Jul. 88 
Aug. 88 
Nov. 88 
May 89 

SYN 
AFC 

BB 
YC 

AFC 
AFC 
M80 
M80 
M80 
M80 
PCG 

PCG 

PCG 
BYC 
CFG 
BYC 
AFC 

YC 
PCG 

CI 
YC 
CI 
YC 

PCG 
YC 

PCG 
YC 
YC 
YC 
YC 

PCG 
YC 

AFC 
ETI 

YC 
BYC 
BYC 
BYC 
BYC 
BYC 
BYC 
BYC 
BYC 
BYC 
BYC 
BYC 
ETI 
ETI 
ETI 
ETI 
ETI 

22-24
161-3
50-51
65

178-80
174-8
7,22
7,20,21
9 / 16
9,16,17
55-7

82 

54 
146-7
4-5
147
129-31
88-89
44-48
27-28
105-9

160 
65-7
106
63-7
70
150-1
81
114
47-52
105-7
208-9
93

75 
76 
77 
78 
79-82
83
84
85
86-87
87
87
88
65
73
65
121
87-88

Projectile Plotting (Grosjean) 
Missile Command. (Whitwell) 
Caddy and Reaction Test. (Hartnell) 
Graphic Sine Waves for VZ-200. 
(Nickas en) 

Moon Lander. (Alley) 
Blockout. (Pritchard) 
Battleships. (Carson) 
Junior Maths. (Carson) 
Contest Log VZED. (Carson) 
Dog Race VZED. (Carson) 
High Resolution Graphics Plotting. 
(Thompson) 
Tips for 'Ladder Challenge', 'Panik' 
and 'Asteroids' . 
POKE's to 'Ghost Hunter'. 
Golf Simulation. (McCleary) 
Golf Simulation. (McCleary) 
Knight's Cross. (Lucas) 
Sketcher. (Leon) 
Punch. (Rowe) 
Space Station Defender. (Shultz) 
Lost. (Potter) 
Decoy. (Rowe) 
Mouse Maze. (Crandall) 
Painter. (Daniel) 
Roadrace. (Thompson) 
Number Sequence. (Thompson) 
Sketchpad. (Thompson) 
Morse Tutor program. (Heath) 
Morse Tutor - again. (Heath) 
Electric Tunnel. (Daniel) 
Number Slide. (Daniel) 
Cube. (McMullan) 
Yahtzee. (Thompson) 
VZ Frog. (Alley) 
Balloon Safari, The Drop and Flatten. 
(Sheppard) 

Simon. (Proctor) 
Drawing Program. (Winter) 
Tea-pot Song. (Winter) 
Ping Tennis. (Duncan) 
Concentration. (Vella) 
Super Snake Trapper. (Duncan) 
Worm. ( Thompson) 
Dogfight. (Thompson) 
Bezerk. (Banks & Saunders) 
Arggggh! (Banks & Saunders) 
Encode/Decode. (Banks & Saunders) 
Catch. (Banks & Saunders) 
U-foe. (Alderton)
Disintegrator. (Stibbard)
Star Fighter. (Roberts)
Drawing Board. (Maunder)
Camel (Maunder)
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( 2) 
( 2) 

( 1) 
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( 1 ) 

( 2 ) 

( 1 ) 

( 1 ) 

( 3) 

( 1 ) 

( - )

( 2 )

( - )

( 1 )

( 3 )

( 2 )

( 5 )

( 2 )

( 2 )

( 1 )

( 1 )

( 3 )

( 1 )

( 5 )
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( 2 )

( 1 )

( 1 )

( 6 )

( 3 )

( 1 )

( 1 ) 

( 1 ) 

( 1 ) 
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( 1 ) 

( 1 ) 

( 1 ) 
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( 1 ) 

( 1 ) 

( 1 ) 
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Rlotting a Projectile 
David Grosjean 

In this issue we will compare pro­
gramming the VZ200, the color and sound 
computer by Video Techonology, and the 
TS1000. The project we will undertake is 
the plotting of a projectile. 

Starting with a Clear Screen 
. Let's start with a simple clear screen 
and plot statement. 

TSlOOO: 

10 C:L5 
200 FLOT :X:,Y 

VZ200: 

5 CLS 
40 MODE(l):COLOR 4 

200 SET(X,Y> 

If you look at the VZ200 program, you 
will notice that the computer has to be 
put into a special graphics mode with line 
40. This means that you cannot have the
medium resolution graphics and text on
the screen at the same time. This will
become a problem when we try to turn
this into a game.

The Projectile Equations 
The equations for the horizontal and 

vertical position of a projectile are: 
X = V*COS(A)*T 
Y = V*SIN(A)*T-1 /2*G*(T*T) 

V is the velocity; T is the time; G is the 
effect of gravity. These equations can be 
worked into the program like this: 

TSlOOO: 
·' 

20 LET lJ=i-000 
:30 LET C:· =57. 3 
4-0 LET H=4-5 
50 LET C=Ut5IN CA/DJ 
60 LET C1=i..l*C:OS "(A/Di 
80 FOP T=0 TO 44 STEP .5 
90 LET X=Cl+.T 

:l.00 LET Y =C+.i'-16*T*T 
180.LET X=X/500
1£:0 LET Y=Y/500
220 NEXT T 

VZ200: 

10 A•45 
20 Vrs10001G•32 
30 Dm57.3 
�O C•VtSIN<AID)

oo c1-vacos<AID> 

80 FOR T=O TO 45 STEP .5 
90 X=CUT . 

100 Y=ClT-16tTtT

180 X=X/250 
190 Y=Y/250 
220 NEXT T 

As you will notice, the range on the 
VZ20O increased due to the higher reso­
lution of tJ?.e graphics, but we did not 
change the velocity of the projectile. 
Instead, we changed the number which 
we divide X and Y by to fit the projectile 
on the different screen •size. 

In these programs, D is a factor that 
converts degrees · to radians which are 
what the computer wants. C and C 1 are 
constants for each firing angle. When you 
RUN this program on the VZ200, you 
will notice that the plot is upside down. 
This is because the vertical distances are 
measured from top to bottom instead of 
bottom to top as on the TSlOOO. Change 
line 190 in the VZ200 program to 

190 Y=61-Y/250 

Setting the Gun Angle 
Now we can modify the programs to 

accept a gun angle from I to 90 degrees. 
TSl()OO: 

40 PP.INT "ANGLE OF GUN?" 
45 INPUT R 
71?, LET T1=2+C:/32 
B0 FOP T=0 TO Tl STEP .5 

230 GOTO 50 

VZ200: 
10 INPUT "ANGLE OF GUN";A 
70 T1=2*C/G 
80 FOR T=O TO Tl STEP .5 
230 GOTO 50 

Making a Game 
Now that we have a working, however 

simple, projectile program, let's try to make 
a game out of it. The following games are 
our projectile programs tightened up a 
bit and with the provisions for a target. 

Setting up the Target 
On the VZXX) the range is 127 ,(XX) yards, 

and on the TSlOOO 32,00Q yards (1000 
yards for every horiwntal position on the 
screen). This will throw the equation off· 
a little since the gun cannot shoot the 
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projectile 127,000 yards. (If this bothers � 
you, think of the yards on the VZ200 as 
11-inch feet.) 

Although there are 64 pixel positions 
on the TSlOOO, the target is a T which 
takes up two pixels. You can hit the left 
or the right of the T so .the number of 
effective porizontal positions is reduced 
to half. Notice that, since the VZ200 cannot 
have text and graphics on the screen at 
once, line 100 forms a special target, while 
on the TSlOOO, a simple PRINT AT com­
mand in line 60 does the same thing. 

TSIOOO: 

20 LET l.J:1000 
�0 LET K=INT (20000*RNDl+12000 
50 CL::. 
52 Vi::INT ";:::ANGE = 32000 ··-([:,5" 
i:,0 PP.INT HT 21, INT (r:: /10001; "T 

70 PIUNT P.T 1 , 0; "ANGLE OF GIJ}J·-;: 

80 INPUT H 
90 IF H<l OR H>90 THEN GOTO 90 

120 LET C=U*SIN (R/57.3) 
1:.30 LET Cl='..J*C:05 (P./S7s3)., 
140 LET T1=2i-C ..... 32 
150 FOR T=0 TO Ti STEP .5 
:;.50 LET :x: =Cl*T /500 
170. LET Y=T* 1:C-15*TI /500 

i�� ���f 4,Y 

VZ200: 

20 V=1000 
40 l<=INT(97000tRND(OY)+30000 
50 PRINT "RANGE= 127000 YDS" 
60 PRINT "TARGET AT";K;"YDS" 
70 INPUT "ANGLE OF GUN";A 
80 IF A<l OR A)89 THEN 70 
90 MODE(1):COLOR4 

100 FORL=1 TO 4:FORL1=1 TO 4:SET 
<INT(K/1000-4>+L1,59+L>:NEXT:NEXT 
130 C=V*SIN<A/57i3) 
140 Cl=V*CDS(A/57.3) 
150 T1=2tC/32 
160 FOR T=O TO T1 STEP .5 
170 X=Cl+T/250 
180 Y=61-CT*<C-16*T)/250) 
190 SET<X,Y) 
210 GOTO 210 

Detecting a Hit 
We now have.a target, but it is of no 

use unless the computer can detect its 
destruction. The following lines detect a 
hit. Notice how the techniques of detecting 
a hit target differ. The VZ200 must com­
pare each position of the target, which is 
four positions wide, with- the last position 
of the projectile; the TSlOOO does the 
same thing but uses the PRINT AT position 
used by the target to compare to the last 
position of the projectile; This is, of course, 
simpler. Line 300 in the VZ200 version is 
a special "explosion" accompanied with 
some sounds. You can ex·periment at this 
point to find a better explosion. 

TSlOOO: 

200 IF INT IX/2l=INT !K/10001 T 
HEN GOTO 300 

250 GOTO 50 
300 PP.INT HT 21,INT (K/10001-2; 

":Iii" 
. 

�±2 �8¥5
E
3�

50

VZ200: 

220 FOR L=1 TO 4tIF INT<Ki1000)­
L•INT<X> THEN 300 

24 

225 NEXT L 
250 GOTO 50 
300 FORL=1 TO 30:SET<40+87*RND<O 
),40+22*RND<O)):SOUND31,11NEXT L 
310 PRINT "HIT! HIT! HIT!" 
340 GOTO 30 

Making the Next Shot 
Now we can add the response the com­

puter will make to a missed target. The 
following lines tell how far away your 
shot was from the target and lets you try 
again. Line 210 in the VZ200 version is a 
delay loop so you have time to see the 
last position of the projectile. 

TSlOOO: 

210 LET E =INT (K-C32000*SIN [,0 
35*H))) 

220 IF E<100 THEN PP. I NT HT 0,0; 

"��:�
;::

: I r-
(

E ';i3r
=

·T�k�; ;gi;.�T FtT 0,0_; 
"U�-IDE!=:' E,Y "; RE,5 E_;" YC;:," 

24-0 PRU:5E 250 

VZ200: 

210 FOR L=l TO 3000:NEXT L 
23(> IF INT (K/ 1000) >X THEN PRINT 
"UNDER BY"; l<-X*1000; "YDS" 
240 IF INTCK/1000><X THEN PRINT 
"OVER BY";X*1000-K;"YDS" 

· Providing Your Shots
The computer can now detect hits and

misses. This is where the game part comes 
in. The following lines provide you with S 
individual targets with a maximum of S 
attempts to hit each target. If you fail to 
hit a target in S shots, you lose. S is the 
number of shots you have taken per target; 
S1 is your total number of shots; and Z is 
the total number of targets. 

TSIOOO: 

=- LET Z=0 
10 LET 51=0 
;:;;ei LET 5, =0 
55 IF 5=5 THEN GOTO 260 

100 LET 51=51+1 
110 LET 5=5+:l 
260 PRINT AT 0,0.:"ENEHY GOT YOU 
FIFt,T" 
�70. GOTO ::,70 
320 LET Z=Z+i 
330 IF Z=5 THEN GOTO 350 

. OF ··GUN"? 

VZ200: 

10 S1-=0:Z=O 
30 S=O 
55 IF 5=5 THEN 260 
110 S=S+1 
120 S1-=S1+1 
260 PRINT "THE ENEMY GOT YOU FIR 
ST!" 
270 GOTO 370 
320 Z=Z+l 
330 IF Z=5 THEN 350 

Evaluation and Restart 
Finally, we need an evaluation and a 

mechanism to restart the game. The follow­
ing lines do th_is. 

TSlOOO: 

::::,50 PF:: INT HT 0,0_; ;:,:l._;" POUNDt, U5 
E[) 

::;:;55 IF 51<10 THEN PP.I!·.ff "GREAT 
,..108" 

Je.0 IF 51 > 15 THEN PFUNT "YOU CA 
N C·O f;ETTE;:::" 

370 PPHff· "PLAY HGP.It,P 
380 INPUT Z$ 
:390 IF Z$="Y" THEN HUN 

VZ200: 

350 PRINT Sl;"ROUNDS USED" 
355 IF S1< 10 THEN PRINT "GREAT J 
OB! II 

360 IF S1>15 THEN PRINT "YOU COLI 
LD HAVE DONE BETTER" 
370 INPUT "PLAY AGAIN";Z$ 
380 IF Z$="Y" THEN RUN 

Improving on the Game 
Of course, these artillery-type games 

are very simple. They provide a basic 
game which you can elaborate on or 
experiment with to develop different pos-. 
sibilities. You might want to improve on 
the graphics or sound on the VZ200 or 
perhaps make a . really BIG explosion. 
Although the TSlOOO has no color or 
sound, the program can still be greatly 
improved. You could add hi-res graphics 
through either a hardware add-on or a 
software program. You might want to add 
a sound unit which will give the sound 
effects or add a routine to provide some 
sound (e.g., AUDISY). � 
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Missile Command 
by Keith Whitwell 

G: LEFT 

H: RIGHT 

F: FIRE 

This is the first program we've received 
for the VZ-200 and it's from someone 
who's only in grade 8. It is a Basic versiot?­
of the famous arcade game of the same 
name and uses the following keys for 
control of the "cross-hairs": 

U: ACCELERATE 

N: STOP 

Y: UP 

B: DOWN 

Other instructions are included in the 
listing. 

0 REM MISSILE COMMAND, KEITH WHITWELL, 8F, SPLC, 31/10/83 
1 CLS : PR I NT" IH�••=- [l(l]mrm1-i11 

: PR It-ff 
2 PRINT " BY KEITH WHITWELL, 8F, SPLC.":PRINTTAB(13)"1983" 
3 PRINT: PRINT 
4 PRINT:INPUT"INSTRUCTIONS";AS=IFLEFTSCAS,1)="Y" 

THEN GOSUB 3000 
5 INPLIT"LE'v'EL OF SKILL< 1 < 'v'. HARD )-4 )";LS: IF LS)4 OR LS<l THEN 5: 
6 FOR I=l TO 4:C(I)=1=NEXT 
8 GOSUB 2000 
9 A=63•K=32:S=� 
10 MODE(l)=COLOR 4,1 
11 MI=0 
15 Y=50 
16 Q=0 

17 SC=SC+S:S=0 
18 CH=0 

- ---·-·--·-----
I 

20 FOR �-<=1T0127:�:ETO<, INTCY)):'y'=Y+.03: IF INT(Y)>Gi 
THF:N GOSUB 1 €100 

21 Q=INT( 'r'): NE:x:T 
30 SN=F.:t·m( 5 )+5 

31 COLOR 6:SET(SN,62):COLOR 7:SET(SC,62) 
90 X=A:'r'=K 
10ei A$= I NKE'r'$ 
HH IF A$="Y" THEN N=-1: M=0 
102 IF AS="B" THEN N=1=M=0 
10:3 IF A$="H" THEN M=1: N=0 . 
104 IF AS="G" THEN M=-1=N=0 
105 IF A$=" F" THEH COLOR 3 : GO SUE: 11 [HJ 

106 IF A$=" U" THEN GOSUB 13f10 
107 IF AS="N" THEN N=0:M=0 
110 IF X+M>1200R Y+N>48 OR Y+N<5 OR X+M<5 THENN=0=M=0 
120 COLOR l=GOSUB 1050=X=X+M:Y=Y+N=COLOR 3:GOSUB 1050 
130 COLOR 4=FOR I=l TO 4=Y(I)=YCI)+1:J=RNDC2)-2: 

, IF J=0 THEN �'=1 
131 IF XC!)+J<5 OR X(I)+J)120 THEN J=-J 
132 X( I >=r-:c I )+J 
140 P=POINT CX(I),Y(I)):IF P=4 THEN COLO� 4=GOSUB 1200 
141 IF P=2 THEN COLOR 4:GOSUB 1500 
15� COLOR 3:SETCX(I),Y(I))=COLOR 4 
160 NEr-:T 
300 GOTO 100 

A. 'P.c. -:De:c.i3. 4(1;l.)

'- or :l.



.c. 

100(1 DATAL 18, 1, 1.. 13., 2, 15, 17, 2, 1, 13, 3., 16, 16, :3, L 7 .. 4., 9 ,. 

12,4 .. 4.,7.,5 
1001 DATA � .. 12,5,4,7,6,9,12,6,5,6,7,10,11,7,10,11,8 
1010 CN=CN+1=IF CCCN)=0 THEN RETURN ELSE SC=SC+10 
1011 COLOR 6=FOR I=1 TO 14=READ R,T .. V 
1020 FOR H=R TO T=SET(X+H,Y-V):NEXT=NEXT=RESTORE=COLOR 4:RETURN 
1050 FOR H=-1 TO 1=SETCX+H,Y+1):SET(X+H,Y-1):NEXT 
1051 SEl'.(-X, Y-1) = s.:roc Y+l) 
1052 RETURt� 
1100 REM 
1101 FOR 1=1 TO 4=IF XCIXX+LS AND XCI>>X-LS THEN 1103 
1102 NEXT 
1103 IF YCI)<Y+LS AND YCI))Y-LS THEN S=S+l=SETCS,62):GOTO 1110 
1104 RETURN 
1110 IF S=SN THEN A=X=K=Y:GOTO 2200 
1200 FOR E=1 TO 5=SET CXCI)-E,YCI))=SET(X(I)+E,.YCI)) 
1201 SETO�( I), Y( I )-E): SET( XC I), Y( I )+E): NEXT 
1210 XCI)=RNDC110)+6=Y<I>=6 
1300 IF M=-1 THEN M=-4 
1320 IF M=l THEN M=4 
1350 IF N=-1 THEN N=-4 
1360 IF N=l THEN N=4 
1390 RETURN 
1500 IF XCI)<20 THEN C(1)=0 
1501 IF XCI))33 AND X(I)<53 THEN CC2)=0 
1502 IF X( I ))66 ANO X< I )(86 THEN CC 3 )=0 
1503 IF X(I))100 THEN C(4)=0 
1510 FOR C=l TO 4=IF CCC)=0 THENF=F+l 
1511 NEXT 
·1520 IF F=4 THEN GOSUB 1200 = GOTO 2100
1530 F=0=GOTO 1200
2000 FOR I=l TO 4=X<I)=RND(110)+5=YCI)=RND(5)+6:NEXT
2001 RETURN
2100 FOR F=1T030=XCI)=RNDC100)+10=Y(I)=RND(40)+9=GOSUB

1200 : t-�EXT 
2110 SC=SC+S 
2111 FOR I= 1 TO 1000 : t�EXT : CLS : PR I NT@64, "!J::111'.Q�:8" SC 
2112 IF sc >HS THEN PF: I NT" rm1.11:r.w:a•:1•:a11t:IS'lll•J�=uat" , HS=S 
2113 PR I NT: PR I NT" 1:1•m ..-.. �r.l�ar.lllil:t�•lf'ml=-" 
2120 IF INKE'r'S="S" THEt� 1 
2121 GOTO 2120 
2200 FOR Q=1 TO- SL-1 
2210 FOR I=1 TO 4=IF CCI)=0 THEN C(I)=l=I=9 
2220 NEXT:GOTO 10 
3000 CLS = PR I NT" IH�1•=- [lfl]UiiP.11111" 
3010 PRINT=PRINT"YOU COMMAND OUR ANTI-MISSILE 

MISSILES.YOUR"; 

3015 PRINT" JOB IS TO KEEP THEMISSILES FROM LANDING ON THE q 

3020 PRINT"CITIES BY MOVING YOUR SIGHTS ONTO THE HEAD OF "; 
3025 PRINT"ONE OF THE FOURMISSILES COMING DOWN AND PRESS "; 
3030 PRINT '" F·", WHICH FIRES YOUR MISSILE. 

IF IT HITS, THEN "; 

3035 PR I NT" THE MISS I LE WI LL E:":PLODE. " 
-·--· .. 

---
--

3040 PRINT: INPUT"HIT RETURN".: AS 
3045 cLs I PR I NT" 1a1a1•=- [ill]mm1111" , PR I NT 
3050 PR I NT" Y llJal" 
3051 PR I NT" s 1oom1" 
3052 PR I NT" · G , .... ,. 
3053 PR I NT II H 1:111ttar 
3054 PR I NT : PR I NT" F , •• �=-"
3055 PR INT" U r!PIJl•••r.a•:," 

3056 PR I NT" N 8:Slllal" 
3060 PRINT 1 INPUT"HIT RETURN 11 ;AS 
3065 CLS : PR I NT" IHN:11•:, t111U1GP.HIIJ11 

: PR I NT 
3070 PRINT"SCORING IS: 11 

3071 PRINT 11 1 POINT PER MISSILE DISTROYED" 
- 3072 PRINT" 10 POINTS PER CITY NOT BLOWN UP" 

3075 PR I NT : PR I NT" 'l"OU WI LL GET E:>::TRA CIT I ES EVERY 11 

3076 PRINT"SCREEN., THE NUMBER DEPENDS ON THE LEVEL OF SKILL. 
3080 PRINT:PRINT"THE GAME ENDS WHEN ALL OF YOUR CITIES ARE"; 
3081 PRINT" DISTROYED" 
3090 PRINT=INPLIT"HIT RETURN";AS 
3091 RETURN 
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Two games 
to key in 

The following programs are reprinted 
· with the permission of Dick Smith.
Electronics from Getting Started (on the
VZ200), by Tim Hartnell and Neville
Preteborn.

Getting Started and another four.
books written especially for the VZ200
are now available in New Zealand from
Dick Smith Electronics and its dealers.

Out on the Fairway
A golf game called Caddy. You have

nine holes to negotiate, as ·you'll see
when you play the game, the computer
obligingly keeps the score card for you.
After each hole, it will tell you how you
are doing to date, and will work out your
average score per hole. All you have to

:do is hit the ball! If you overshoot, the
computer will automatically make . sure

-the next shot is back towards the hole.
·You'll find it pretty tricky going,
-especially on holes with a high difficulty
factor.
Here's the listing, golf pro:

50 - February, 1984 - BITS & BYTES 

10 REM CADDY. 
20 DIM X(9):CO=O:�$=CHR$(216) 
30 U=224:L$=" 
40 FOR Z=1 TO 9 
50 SC=O 
60 J=RND ( 12) 
70 Q=RND(3)+2 
80 IF 0=5 THEN Q$= 11FIVE 11

.90 .IF-Q=4 THEN Q$= 11FOUR 11

l 00 . IF C:1=3 THEN Q$= 
1

1 THREE"

11-0 CLS:PRINT:PRINT
, 120 IF Z=2 THEN PRINT "SCORE UP TO THIS 

.. HOLE IS"XC1) 
1:�n IF Z>2 THEN PRINT "SCORE UP TO THIS 

HOLE !S 11

1<

140 PRINT ''<<< HOLE NUMBER 11 Z 1 1

>>>
11

150 PRINT:PHINT 11 DIFFICULTY FACTOR IS "Q$ 
160 [-.,()SUB 4:�0 
1 70 PR I NT: I l\JF'UT II ENTER STROKE STRENGTH 11 

; A: SOUND 31 ,. 2 
180 PRINT@U,L$:IF J>24 THEN A=-A 
190 J=J+INT(A/RND(Q)) 
200 IF a=24 THEN GOSUB 490 
205 IF J)30 THEN J=30:GOTO 205 
207 IF J<l THEN J=l 

·210 IF J<>24 THEN PRINT@U+J-1,H$
215 IF J<>24 THEN PRINT�352,L$:PRINT L$
::�20 SC=SC+ 1
2:;o PR INT;i>448, "AFTER THAT STROl<E YDUH

SCORE IS 11 SC
240 FOR P=1 TO 2500:NEXT P
250 IF J<>24 THEN 110
260 C=C+SC
270 X(Z)=SC
28� IF Z=1 THEN 390

. 290 �<=O 
300 PRINT 11 THE GAME SO FAR:" 

-310 FOR J=1 TO Z
320 t<=K+X (J) ·

;_330
340 

PRINT -�'.HOLE 11
0

J''TOOK -JUST" X (J) 11 STROf<ES1t .. ·

FOR M=l TO 300:NEXT M 
350 NEXT J 

_360 

··
370 

: 380 

IF Z<9.THEN F'RINT:PRINT "THE AVERAGE S□

. FAR !SJ' I�T. ( O<t. �) /Z > 
FOR P=1.TO 1000:NEXT·.P= 
.IF. Z>1 THEN PRINT: PRINT .. "THE SCORE ·F□R" 

Z "HOLES IS"C· '· 

390 IF Z=l THEN PRINT: PRINT _,,THE SCOR� FOR 
THE FIRST· HOLE IS".C.

400 FOR M=l TO 2560:NEXT·M 
-410 NEXT Z

·420 GOTO 560



VZ200 
�"«-»=««<,-«-"�-:����/.1?.����»>�..»-»>:c:::c:c:cc;:c;:c:cc�:c�==��.Qa,:_ u:a 

430 IF J>30 THEN J=30 
435. PR I NT;i) 196, 11 If

440 
"-150 
460 
470 
480 
490 

500 
510 
520 

PRINT TAB(J-1);H$ 
PRINT "######################\ /######"
PRINT "####################### #######u
F'R I NT 

11 ········• •• ······ ····•·-.::..• •••• ·• •• •······• •• •·• • •  ••• •• •·• •• : ••••• • •••• • • ••• • • ••• • •••• • •••• ···.•· ·• •• •·· •• •··· ·············· •• ••• •• · ······• •• •• ..... , ..... ,, 

RETURN 
PR I NT;i)416, "YOU DID :IT! • 11 

PRINT@311,H$ 
FOR P=l TO 300:NEXT P 
SOUND 21,4:SOUND 16,2:SOUND 16,1:

530 
540 
550 
560 
570 
580 
590 
600 

SOUND 18, 4: SOUND: 16, 4 
SOUND 0,1:SOUND 20,4:S�UND 21,4 

FOR P=l TO 2000:NEXT P 
RETURN 
PRINT:PRINT "END OF THAT ROUND, GOLFER!" 
PRINT:PRINT "YOU SCORED"C 
PRINT "At�D YOUF( AVERf.)GE WAS" INT ( (C+. 5) /9) 
PRINT: PF�INT 
F'Fd NT II ENTER =' Y =' FOR ANOTHER ROUND, OR 

='N' TO QUIT" 
610 A$=INKEY$ 
620 IF A$<> 11 Y 11 AND A$<> "N" THEN 610 
630 IF A$="Y" THEN RUN 
640 PRINT:PRINT "OK, THANKS FOR. 

PLAYING" CHAMP" 
Testing your Speed 

Reaction Test, is great fun to play. You 
enter the program, type in RUN, and the 
message STAND BY appears. After an 
agonising wait, STAND BY will vanish, 
to be replaced with the words, "OKAY, 
HIT THE 'Z' KEYi". As fast as you can, 
you leap for the Z key and press it, 
knowing that the computer is counting 
all the time. 

The computer t�lls you how quickly 
you reacted, and compares this with 
your previous best time. "THE BEST SO 

· FAR IS ... " appears on the screen, and
the computer than waits for you to take
your hands off the keyboard before the
whole thing begins again .
. · The game continues until you manage

to get your reaction time to below 10,
. which is not an e�sy task.· 

Line 20 sets the variable HS to 1000.
The variable C is set to zero in Line 50
and incremented by one every time this
line is revisited, which occurs when you
have not managed. to get to the 'Z' key.
Lines 55 and 60 check to see if you have
touched the Z key, and if not, send the
program back _ to 50 where C is
incremented.

Once you've managed to get to Z, the
program 'falls through' to line 65 where
you are told your score. This is compared
with the best score (variable name HS} in
the following line, and HS is adjusted to
C if C is the lower of the two.

The next line (80) puts in a short
pause, and then checks to make sure you
have taken your hands off the keyboard.
It stays cycling through 80 and 85 until

yo·u· take your hands off the keys. The see in line 15). Once you get a high score 
NEXT W then sends the program back to below 11, the program continues 
the line after the FOR (line 15) and the through the NEXT to line 15 where the 
next round of the game begins. words "YOU'RE THE CHAMP!" appear 

The FOR/NEXT continues only so long on the screen, and SOUND 31, 1 is 
as HS stays greater than 10 (as you can activated .. 

5 REM - REACTION TEST -
7 CLS 
10 LET HS=1000 
15 FOR· W=O TO 999� IF HS<10 THEN 90 
20 PR I NT;i)236, 11 STAND BY 11 

25 .GOSUB 105 -· 
30 GOSUB 100 

_35 IF A$< > 11 ". THFN 

40 LET C=O 
·.45 PRINT@134, 11 0KAY -:-.HIT _THE :iz =- _ KEY!."

50 LET C=C+ 1 .

55 GOSUB 100: IF C>=200 THEN GOTO 90 
60 IF A$<> 11 Z 11 THEN 50 
65 PRINT: 'PRINT 11 YOUR SCORE IS"; C 
70 IF C<HS THEN LET HS=c:- SOUND 30,2_ 
75-PRINT: PRINT JfTHE·BEST SO FAR IS";HS
80 GOSUB 105:~ GOSUB 100

85 IF A$<>" 11 THEN 80 
90 NEXT W 
·95 F'R I NT: PR I NT II you

:- RE THE CHAMP ! ": 
. SOUND :,31, 5: END 

100 LET AS=INKEY$: RETURN 
.105 FOR P=O TO 499+RND(999): ·NEXT P: 

CLS: RE:TURN 
. BITS & BYTES - February, 1984 - 51
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Graphic Sine Waves for VZ200. 
By Dean Nickasen, Murrumbeena; VIC 

This program will draw sine­
waves in the graphic symbols of 
the VZ200. Lines 1 0 to 90 input 
the values for the sinewave. 
Lines 100 to 200 plot the graph. 
The purpose of line 210 is to 
keep the computer in the graph­
ics mode. 

IO REM GRAPHIC SINE ·11AVES 
20 REi11I .BY DEAN NICLASEN 
30 REM SEPTEMBER 1983 
40 CLS 

To modify the program for 
other computers, lines 100 to 
200 will have to be changed. In­
stead of setting points, a PRINT 
T AB(Z) statement will work. The 
program will also work on the 
VZ200 in this manner. 

50 PRINT" ENTER THE LOWEST LIMIT FOR X";:INPUT A 
60 PRINT 
70 PRINT" ENTER THE UPPER LIMIT FOR X";:INPUT B 
80 PRINT 
90 PRINT ENTER EXPANSION AND SHIFT";:lNPUT E,S 
IOO MODE(l) 
IIO FOR X=A TO B STEP(B-A)/80 
120 Y=2�cos ( 4• X-. 349) + 3itSIN ( 3•X+l;�]09) 
130 ztltE'-Y-tS 
140 If Z)127 OR G)63 THEN 210 
150 COLOH 3,0 
160 SET(S+40,G) 
I70 COLOR 2,0 
180 SET(Z+40,v) 
190 G=G+1 
200 NEXT X 
210 GOTO 210 

f Is



This program is an arcade-type game for 
the VZ-200, and is fashioned after the 
video game of the same name. The aim is -
to land as many times as possible on the 
red landing pads provided without run­
ning out of fuel or crashing into the rocky 
landscape. The keys Y, G, and H are used to 

. control the various motions of the ship. 
The main outline of the program is 

as follows: 
Line numbers 90 to 140 clear the pre­

ceding screen. 
Line numbers 220 to 445 draw the 

Moo·n Lander 
by A Alley 

landscape and landing pad. 
Line numbers 500 to 620 handle actual 

game play. 
Line numbers 1000 to 1260 detect 

landings and crashes and take the 
appropriate course. 

Line numbers 1400 to 1420 draw the 
ship. 

Line numbers 1900 to 2020 are the 
subroutine to display the score, 
number of ships remaining and so on. 

Line numbers 3000 to 31 90 are 
instructions. 

5 !?F.M: ***MOON LANDF.H*** BY ANDREW ALLF:Y 
'/ r:r.:1,1: 13 FERUARY, 1 981

� 

Care should be taken when piloting the 
space ship as it will drift after being 
moved·- in any direction. At the end of 
each successful mission, bonus points 
will be added to the score. It should be 
kept in mind that a player need not land 
on each landscape; he may simply thrust 
upwards to the top of the screen and 
another landscape will be drawn up. An 
extra ship will be awarded at each 1 00 
points. 

1 o cr,s : PR niT@1 <) 8 ,;iffi>MtJ:½'Ii II wwt 1 *;i,-Jt'
20 PRINT@26Lf, ''IB'W T ,gjt• 
30 PRIIfr: PRINT :PRINT: INPUT"INSTRUCTIONS": A1�: IFA��="Y", 3000
90 CLEAR5:DIMB(254):MODE(1):S0:28671 :SU=3:GOT0220 
1 00 IFDO<) OTHE NS 1 =S 1 + INT ( FU /5) : GOS UB 1 900 
105 COLOR3:FORX=2T0253:SETCX/2,B(X)):NEXT 
110 FORX=OT02l+:SET((Q+X)/2,R) :SET((Q+X)/2,R+1) :NE:xrP
120 FORY=�:.(Q)TOR-1 ST8PSGN(R-1-B(Q)) :SET(Q/2, Y) :NEXT
130 FORY =T�( Q+2/1 )'POR-1 f;'T1F.P.SCH·r(R-1 -B( Q+2/1)): SF.'T' ((Q+2lf) /2, Y): NF,XT
1 40 A=O: B=0 :' DO=O: COT ,OH2: <1aro31�0 
220 FORX=28672to30719:POKEX,170:NEXT 
230 FOl1'r=30511 'T1030(, 3CJSTEP32: RF!ADU: POKF.T, lJ: fW.XT
250 FOi :•r•=aroc): FOIWd)'l'O/�: 111•�/\.DSC (T, U): m�XT: m!X'P: COT.01�2: C10,SUT32000
340 Y=RND(18)+32:FORX=2T0253:Y=Y+R�D(3)-2:IFY(20,Y:20 
350 IFY)50,Y::;:50 
3r;o n(X)=Y:[;F.'r(X/2,'n(X)) :MP.XT _ . . 
380 Q=-q�m( 230): R:B( Q) +5:FOHX=OT02/�: COLORj
390 SET( (Q+X)/2,B(Q+X)) :-.COLOR4:SET( (Q+X)/2,R) :SET( (Q+X)/2, R+1)
395 HEXT , · 
,�oo COT.,OR2:FORY=B(Q)TOR-1STF!PSGN(R-1-B(Q,)) :SF.'r(Q/2, Y) :NEXT
410 FORY=B(Q+24)TOR-1STEPSGN(R-1-B(Q)):SET(Q/2,Y):NEXT 
1+20 FORY=OT063:RESET(O, Y) :RESET(127, Y) :NEXT
4L�5 COLORlt: FORT=68T0102:SET(T, 60): NEXT 
500 X::289L�l�: FU=35 
520 LT=16L�: RT:26: BL:::106: BR=169: P$=INKEYti
530 - IFP�="Y" A1·IDFU}O, A=A-32: BL= 1 07: BR=233ELSEA=A + 32: fOT0550
5l�O FU :::FU-1 :. POKE SO, 1 0: POKE SO, 11 : IF A(-96, A=-96
550 IFA\96,A=96 _ � 
555 IFP$="G"AfIDFU}O,B=B-.2:RT=31 :POKESO, 10:POKESO, 11�LSE570
560 FU=FU-.5:IFB(-1,B=-1 



. . . . ,; ...... � . -" 570 IFPtt�"H"AHDFU►O, B=B+.2:LT=244: POKESO, 10: POKESO, 11ELSE585
·.- 580 FU=FU-. 5: IFB}1, B=l _ 

585 •FORX1=XTOX+128STEP32:POKEX1,170:POKEX1+1,170:NEXT 
·.• .590 X=X+A+B:FOR Xl =XTOX+128STEP32 
;, 600 IFPEEK(X1 )<)1700RPEEK(X1 +1)<}170,1000 
. .,_; 61 0 NEXT: IFX(288oo, 1 00 
i� b20 GOSUB1 hOO:RF.Sl�'P(FU+68,60) :GOT0520 
·:.\ 1000 iFPF. r·�!�(X1 )()2550RPEF.K(X1 +1 )( )25.5, 1050
�\ 1005 IFA)U1, 1 050 
i� 1010 DO=DO+I : IFDO()l , 1040 . 
�;· 1012 If'P8F.Y (X + 128 ), ) 1700RPF.FiK (X +129)<) 170, X=X-32: CTOTOl 012

1020 no.sum L�00: :?OK1�X+1, 74: POKEX-31, 130: POK8X-63, 13� 
1 02 5 SOIJHDJ�, 5: SOUHDl 1 , 5: SOUND1 6, 5: SOUND20, 3: SOUNDl 9, 6
1027 POKEX-31, 170:POKEX-63, 170 
1030 S1=�1+5:FORX1=XTOX+128STEP32:PO�X1 ,170:POKEXl+l,170:NEXT 
1 040 GOSUnl r�oo: IFFU (=0, 1 1 00 
1 0/f 5 X=X-_32: A=O: R=O: CTOT0590 

" 1050 IFP8EK(X1 )=420RP.8EK(X1 +1 )=168, X=X-B: B=O:GOT0-590 
1100 GO.SUB1 l�OO:l'ORT=1'.P08:E(T)=X+32+INT(T/4) :F(':!.1)=RND(2)*32 
1105 G('T')=(T-I+)* .1 :;'-IBXT 
1110 FO!�'T'1 = 1 '11012: FORT= 1 T08: POKEE (T), 170: E (T) =E (T)-F(T) +G (T) 
1120 POKi�E ('J1), 1 90: POlIBSO, 1 0: P0Y�S0, 11 : NEXT: NEXT 
112 c; FO!�'r= 1 T08: POKESO, 1 0: POKESO, 11 : FOI?r1 = 1 T01 5: NEXrr: NEXT 
1220 F0��1 =.:Xrr'OX+128S�EP32: POKEX1, 170: �OKEX1 +1, 170: �i.EXT · 
1230 FOi �'?= 1 '1108: POK�E (rr), 170: NF.XT: SU=SU-1 
1250 TF'fJU =0,CTO.STT111QOO:FnRT=1T02000:NEXTF.LSE1260 
12 '32 p:��rrr,_::•23h, ,,g ;\1'-18 ,mnfil": PP.INT: PRINT"SCORE" ;S 1 +.S2* 1 O+S3* 1 ob 
1 ?.S5 .r,omm12, 8: P�JNT: Il'TPUT" ANOTHER GAME"; A 1�: IFA$="Y", RUNELSEEHD 
12()0 no.sun, ()oo: nmo1 oo 
l L:00 PO����X, 165: TY)Kf-:X +1 , 90: POKEX+32, 11+1+: POK8X + 33, 6: POK8X +64, LT
1 It 1 () P01-?.X +r; 5, R'I': POimX +96, 1 52: POKEX +97, 3,q: POKEX + 1 28, BL 
11�20 POi':�X + 120, TIR: �1ETUHTT 
, .. ,OO TVS1)'1,S1 =S1-10:S2=S2+1 :GOT01 <)00
1'·10 IT;,,S2)0,S2=S2-10:03=S3+1 :SU=SU+1 :GOT01C)10
1920 IFS3Y),S3=.S3-1 O:GOT01920 · 

·;, ?"00 T:::-1 :FO"'.)E==30500T03062RSTEP32:I=I+1 :POKEILSC(S, .. I)
� ?r)10 1 1n;'•·:rI+l ,:-:,r,(;;2, T) :POJCP.TT+2,SC(:31, T) 
] 2n20 r)n;�1�ir+5,sc(tm, I): f'TRX'P:1 �E'l1U-RN. 
j 2/1 r ·it- l)J'.';1 ".?, /�2, 1 O, /12, /!2 J 8(;, 102 J 102 J 102 JR{;, 1 5/h 00, 15lJ '! 
! :;500 ill\.,,,!\ 1 c;1,, 'Y,, 8(., 10r;, 8G, 1 n6, 8f;, 86, 1 (6,150, 16(,, 8t>, 1 02, 1 n2, 86 
i?S05 n��A1��,16�,R�,106,8�,166,86,86,106,86,102,86,86,102,166 
i z,;, a DNr,,., fi6, isG, ?.f-j,, 02, % a, ozbri\�, 81,, 102, 86,166, 16G 
� �ono ('"�

T 
,r;: P1 �r !'11'11 ". � ( ()) '1�'. ,(\() �, T 11\ ·_t. ·.JE-fl" 

I v,?n �--w·rr-·,: P'�Tirr" PJT/)'T.' /\. ��PA<"!E MODULE O}frO THE" 
1 �('30 T>'""'Tif":-1" .su1:�F.'\r.:•� OF .TTIB l'✓ronN. ": PP.HlT 
j :;,v:o pi-ir!'?"VOU l'HT.7i1 L1'\HD OH THE LAtffiING PAD" 
� :;ry' 1 ,y :T'-T'T1" TIIE �T:?J\.FT '!!ILL DRIFT WHEN -YOTJ" 
� �07n P' •T'T'Tl" 'T'TTf:TLc-;T Pr � HY DTRECTrnw.": PT:?TNT 
I ·�yY :o jJ ) r;;';,rrvr_HJ l\�{P. l\\'J.�!mT,�l) AN F.XTRA MODTJT,P." 
� 3(Y�S n·· 1 I�f"P" 1JP()i1

� r.:1�!\CHT1 rr. EACH 100 POHfT'S": P11PT7 
,� 3(Y 10 p·:T�!11_1" ,.�! f 'Pf!!I YOTTR -rnEL ! ": PRIM1' 
ti 3015 1"F:rrT1'i1A�·( 8) "Pm�ss l\!ff KEY"; 
� 31 00 F':. i .. tl= 1 rro 1 O: /\ �'. == ITTIIBY�� : NEXT 
� .? 1 1 0 Ii"PTTY.Y�;:= '"', 311 0 
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31 SO Pf:I!�" ·: � ••• l:?IGHT J\.UX. 'i'IffiUSTF.H": PP.nl'I' - · . ·: . · - - · - - -\�\fi 
3155 p-qnTT" BOl'TIJS POHfilS A1J ARDF.D FOR FUEL· . �-!EMJ\.IHPTCT. 11: PnI_lfl'�{':tJt 
31 :·�o 'PT�ITTTTAB( 1 l) 'trM')(l)7)IT/.Uf'Ji7!1" -�_; ,-.:.?:;·}<;�
31 r10 -p��lfi:: PRIJlTTAG( 9) "PRESS ANY KRY"; .· L?t:zit
31 �o Fnnrr-1rro1 o• 1\4�-nw.Ev��.i-n�xT · · ;_-· ,;:>,JS_ 
31 ;)o 1r-I,!iCF.Y%=" 1
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0 R�l�\ ***�***********-*** 
1 REM ** BLOCKOUT . � * 
2 REM ** BY �* 
3 HEM ** B.FRITCHARD i(*
4 REM ** 29/4/84 , **
5 RSM ************�***** 
�0 FORI=-28687TO-28674 
1 5 REA DA :FOKEI ,A _ .:;;_ 
20 NE;XT 

Blockout 
by B Pritchard 

____________ J 
Blockout is a game for the unexpanded 
VZ 200 which will work with joysticks or 
fr9m the keyboard. The object of the 
game is to trap your opponent by boxing 
him/her/it, in with the lethal trail that 
you (and your opponent) leave_ as you 
move around the screen. 

The main points of the program are:\- Lines 1 0 to 30 are a short machine
language which will set the whole
screen white when called.

- Lines 185 to 190 initialise .the
variables.

.....;, Line 195 sets up the screen. 
- Line 200 checks to see if the com­

puter has to move (otherwise it gets
the players move from the keyboard
or the left joystick).
Lines 205 to 240 process the left
player's movements.

Line 245 collects the _right player's
move from the keyboard or the
right joystick .

.. Lines 250 to 285 process the right 
_ · player's move. 

� Lines 300 to 325 check if either 
player has hit a line or run off the 
edge of the screen. 
Lines 400 to 440 calculate and dis-I 
play each player's score. / Lines 500 to 595 control the com-, 
puter' s movements. 
Lines 1000 onwards are the instruc­
tions and keyboard controls. 

2 5 lli TA 3 3 , 0 , i 1 2 , 1 7 , 1 , 11 2 , 1 , 2 5 5 , 7 , 5 4 , 8 5 , 2 3 7 , 1 7 6 
,201 

30 POKE30862, 241 :POKE30863, 143 
35 CLS:PRINTTAB(7)"**� BLOCKOU'l' i'**":PRINT 
40 I NPUT 11 INSTRUCTIONS-" ;A$ 
45 IFLEF'r$ (A$, 1)="Y"THEN1000 
50 INPUT"ON.E OR TV/0 PLA YE�S" ;PL 
55 IFPL<>1ANDPL<>2THEN5� 
60 IFPL=2THEN75 
65 RI$="YOU":LE:S="I" 
70 GOTO185 
75 INPUT"LEF'l1 PIA YERS �NAME" ;LE$ 

A PC. sb) �u\ i4 f 1111-, qr O 'lt. 
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80 INPUT" RIGHT PIA YERS NAME"; Rit 
18S X1:1:Y1=0:X2=-1:Y2=-0 
1 90 A X = 0 : A Y-= 3 2 : BX= 1 2 7 : BY =·3 2 
195 MODS(1):X=USR(0) 
200 I_FPL::1 THEN500ELSEA:PBEK ( 27000) :AA::-( H!P ( 43) - A ND31) · · . 
205 IFA=-239THENX1=-1:Y1=0 
210 IFA=253TH.ENX1=1 :Y1;0 
215 IFA:=247THENX1=0:Y1.2"-1 
2 2 0 I FA= 2 2 '3 TH ENX l = 0 : Y 1 = 1 
2 2 S I FAA =27THJ:,.;NX1 =-1 : Y1 .::0 
2)0 IFAA�23THENX1�1:Y1.0
235 IFAA=30THENX1=0:Y1�-1
240 IFAA.=29THENX1 =0:y1:::1
245 B=PEr!K(26700) :RB=(INP(46)AND31)
250 IFB=223THENXt=-1:Y1=0
255 IFB=247THENX1=1:Y1�0
260 IFB=253THENX1=0:Y1=-1
265 IFB=239THENX1=0:Y1=1
270 IFBB=27THENX1=-1 :Y1=0
275 IFBB=23THENX1=1:Y1=0
280 IFBB=30THENX1=0:Y1=-1
285 IFBB=29TRE�X1=0:Y1=1
3G0 AX=AX+X1 :AY=A Y+ Y1
305 IFAX�0ORAX>,27ORAY<0ORAY>63THEN4©0
310 IFPOINT (AX ,A Y)<.> 2THEN400
315 BX=BX+X2:BY=BY+Y2
320 IFBX<0ORBX>121ORBY<0ORBY)63THEN405
325 IFPOINT(BX,BY)(>2THEN4�5
330 COLOR3: SET (AX ,A Y) \335 COLOR4:SET(BX,BY) 
340 GOTO200 
400 BS=BS+1 :W$=RI$:GOTO410 
405 AS=AS+1 :W$=LE$ 
410 CLS:FRINTWS;" WON":PRINT 
415 PRINT"LEFT SCORE","RIGHT SCORE" 
420 PRINT:PRINTTAB(3)AS,TAB(3)BS 
425 FRINT ©1-51 , "PRESS A NY KEY TO COtiTINUE" 
426 PRINTTAB(10)"(N=NEW GAf,:E)" 
430 AS� INKEY;l: !FA$:." "THEN4 30 
435 ·rFINKEY$=A$ORINKEY$='"'THEN435 
440 IFINKiY$="N"THENRUNELSEPOT<E27000,0:FOKE26700,0 

· :GOTO185.
50Q IFRND(40)<>1THEN510 
505 IFR�U(2)=1 THENX1 =RND(3 )-2:Y1=:0ELSEX1 =0 
506 IPX1=�THENY1.RND(3)-2 
510 IFAX+X1�(}0RAX+X1}1270RA Y+ Y1<00RA Y+ Y1.>63THEN 

525 
515 IFPOINT(ix�x1,AY+Y1)�2THEN245 
525 IFA.X-1<.0ORAY<.0ORA Y)'631'1iENA1=1 E:Z.-SEIFPOINT 

(AX.-1 ,A Y)<)'2 ,A.1.c:: 1 
530 I}'AX+1 >127OR4 Y<0OR.A Y>63THEJlA2::.1 ELSEI FPO I Ni 

(AX:+1,t\ Y)<) 2 ,A2= 1. 
53 5 1 fA Y-1<0UAA)((�ORAX)127THENA3::-1 E:LS6TF'POINT 

A Pc s-(i J ::f vl IA•. 
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( A X , A Y -1 )< > 2 , N5 = 1 
540 IFAY+1)630RAX<00RAX)127THBWA4=1ElS8IFi01UT 

(AX ,A Y + 1 )<.>2 ,A4� 1 
54 '5 IFA 1-::1 ANDA2:-:1 ANDA 3=1ANDA4=1 TRENA 1 ::.0:A2�0' 

A3=0:A4=0:GOT0245 
546 A1=0:A2=0:A�=0:A4=0 
550 R�RND(4) 
5 5 5 I FR= 1A N DA. X-1 <-1 AN m. Y <-1 A NT)\ Y >64 THEN I FPO INT 

(A X-1 �A Y) =2, 580 
560 IFR=2AND\X+1 )128A Nm Y<..-1 ANDA Y>64THENIFFOINT 

(AX+1 ,AY)=2,585 
565 IFR='3ANn\ Y-1<.-1AND\X<.-1 ANDAX>128THENIFPOINT 

(AX,AY-1)=2,59� 
570 IFR=4ANDA Y+1 >64.A NDAX<-1ANDAX>128THENIFFOI\rT 

(AX,AY+1 )=2,595 

575 GOT0550 
580 X1=-1:Y1=0:GOT0245 
585 X1=1:Y1=0:GOT0245 
590 X1=0:Y1=-1:GOTQ245 
595 X1=0:Y1=1:GOTO245 
1 ��0 PRINTtJ64," As·' YOU MOVE A ROU:'TD THE SCREEN" 
1005 PRINT"YOU WILL LEA VE A TR.\ Il." 
1010 PRINT'' YOU CANNOT RUN INTO YOUR TRAIL" 
1015 PRINT",OR YOUR OPFONENTS TRAIL,OR RUN" 

1020 PRINT"OFF �HE EDGE OF THE SCRE}JN." 
1025 PRINT"(JX)UBLTNG BACK INTO YOURSELF IS" 
1030 FRINT"THE SAM.� AS RUNNING p,JTO YOUR", "TRAIL" 
1035 PRINT" WHEN FIA YING ONE l'L01 YER ONLY" 
1 040 FRINT" (A GA INST THE cor.-,PUTER) , USE TPE" 

· 1045 PRINT"RIGHT SET OF CONTROlsn
1 050 PRIN1' @i 80, "FRESS A NY KEY TO CONTINUE";
1055 A$=INKEY$ :IFA$='"'THEN1055
1060 IFINXEYS=-A$0RINKEYS�" "TREN1060
1065 CLS:FRINTTAB(6)"KEYBOARD CONTROLS"
1070 PRINT:PR��n"RI_GHT PLAYER:"

f 075 PRINTTA B ( 1 4 
l 

"(-M 
�
=LEFT" 

1080 PRINTTAB( 14 11 (, =RIGHT"
1 085 PRINTTA B ( 1 4 "(. :: UP" · 
1 !J90 PRINTTAB(14 "(SPACE)=OOwN" 
1095 PRINT:PRINT"LEFT PL; YER:" 
1100 PRINTTAB(14

� 
u (Z

i
=LEFT" 

11 05 PRI:'!TTAB( 14 "(X =RIGHT" 
1110 PRINTTAB(14 11 (:C =UP" 

· - ·

1115 PRINTTAB( 14)" fV) =JX)WN"
11 20 FRINT® 480, "PRESS A NY KEY TO CON'J'INUE"; 
1125 AS=INKEY$:IFA�i"=""THlN1125 
11,0 IFINKEY$=A$0RINKEY�=" "THEN1130 
1135 GOTO35 

A PC- s(7) Svl S4 
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IIATT&.aSHIPS 
fYZ•D 8K) 

m,e-vo-i"o Jv) 84 +(1) 
f' 7 ... ,., -<2. 

This is the old board game of 
Battleships and cruisers. The screen Is
dtvk1ed Into a 9 x 9 grid. The computer
'hides· a total of 10 ships at random 
around thls grid. There are tour types 
of ships - 1 Battleship whk;h occup4es 
four adjacent squares, t'M> Cruisers 
which occupy three adjacent squares 
each. three destroyers which occupy 
two adjacent squares each and four 
submarines occupying yes. you'w got 
It. one square each. 

BATTLESHIPS VZ 200 

3 a.s,r:nt ,,p, 1 ,ppJHTf!t70., "FOR YZ-200" 
4 Pf?tHT�2<:ll, .. lW P. CAf?SOH" ,f>PJHTl!23�, "P()ELAltif:" 

"Jt>u must enter the coordinates 
of a square In the grid. at which time
the computer prints either a letter In 
that square, denoting the type of vessel 
hit, or wUI print an asterisk ff the square 
is empty. The object of the game Is t<? 
aJnk aJI the wssels wtth the Jeast possi­
ble number .of shots. Good hunting! 

� PPTHT�33,"tttTHE GAME OF BATTLESHIPSttt",P.£M (OPYPJGHT 

160 HEXT B 
170 E•4 
1� Fst 

� Pf?IHT�42'5, "lHSTPf_l(;T IOHS?": PPIHTf!45'5, ") )YzYES H=�fO< \" 
7 ft.'•� IHfc EY� 
� IS= It-ff'� EYS : l F IS:"" THEH8 
� IF IS="Y"THF.H t?. 
tr:. IF TS="H"'lHEH'.:k3 
11 IF IS< > "'Y"'lHEtf"/t IF IS< )"N"TI-EN7 
12 CLS 1 Pf?lHT"H-fE PlAYIHG AREA REPFESEHTS AH "1· 
1.3 PP.HH"APEA OF SEA. THE �r:w'1PfJTEP IS ": 
14 PJ?IHT"CQHTPf1'.l tf-tf; TEH SHIPS, A BATTLE-", 
t S PP WT• SH IP , 2 CP.fJ I SERS, 3 DESTPOYERS " ., 
16 PPIHT"At.-P 4 51J8HAFIHF:S. ,x; COIJRSE, I • J 
17 PP.IHf"t:AN" T TELL YOIJ MHERE THEY APE, "; 
1 8 PP I NT" Of-l.. Y THF. COHPfJTER KHOWS, I.J,f T t L • ; 
Jq PPIHT"YfJt.l HIT THEt1. THE SHIPS Rf<£ • 1 
� PPIHT"MFFF.PEHT SIZES, Fff> ARE IOEHTI-"; 
21 PRIHT"FIEO BY THE IHITIAL LETTER. THE •, 
?.?. PRJHT"R.ATTLESHIP OCCt.J:>IES Frx.R SQllAPES"J 
23 PPIHT"LIKE THJSt 8800, ACFOSS OR DOMH." 
?4 PP J HT : PR I HT• PRESS <SPACE> TO CC.HI �JE" 
� ....-.�IHKEYS 
26 I••IHKEYS:JF lt<>" "THEH 26 
�2 Cl�, PPIHT"THE C'RiJIS£FS T� st1lflP.ES, Tl-E •; 
:n PPIHT"t>ESTFQYEPC3 TWO �JAPES, At«> THE "; 
84 PP IHT" SIJBHAR I HES 0HE SQUARE, Al.MAYS JH• r 
3"5 PRIHT"A STRAIGHT LIHE. SHIPS HAY TOlOf" 1 
36 PP.IHT'"OP LAY ALONGSIDE EACH OTHER. YOIJ •, 
37 PP.IHT"FIPE A SHOT BY GIYJHG TWO "J 
38 PPIHT"Hl."3ERS. THE FIRST OH THE LEFT, •; 
39 PPIHT•THE SE�DHO AT THF TOP. IF YOIJ "1 
4� PPIHT"HlT Atft'THIHG, A LETTER WILL BE •; 
41 PPIHT"PRINTED TO TELL YOJ WHICH TYPE •, 
4? PPTHT"OF SHIP YOIJ HIT. TO SIHK IT, Yf)IJ"; 
4'3 PP.IHT"MOST HIT A..L THE $QI.ff.ES CF THAT •: 
44 PRIHT"PAPTICtJLAR SHIP.• 
4� PRJHT,PRIHT" PPE"SS <SPACE> TO COHTI�• 
46 t<S= I ff(EYS 
47 lS=IHKEYS:JF It<)• •11-40M7 

19CJ H=IHT( F?NO( X )t.2) 
19'5 M•� 
200 IF H2� HEH J!::Rt«X 9 ) 
202 IF H:: t THEH .J=Rt«X 4 ) 
20'5 IF H21 THEH �:=PNIX 9) 
212 lF' H:rC:, THEN l<'=f.>t« 4) 
220 L=0 
�30 P• 1 �t.J+I( 
� FOP H:A TO <F.-1) 
255 IF� THEH P=P+M 

· 26'1 1 F H= t THEN P=P+ t 0*M
1 200 IF l=0 FH> G<RX)0 T� w-=w+t 

29'3 IF L=t THEN G< R )=f 
� HEXT '1 
� IF M )0 Fff) M< 10 THEN t � 
� IF W=10 TJEH 140 
310 IF L=t THEH 400 
12'J L:t 
3"3'l GOTO� 
40'3 F :st= ♦J 
410 IF F<4 THEN Es3 
4� IF F)3 AtD F<7 THEN E:2 
4:39 IF F)6 THEH E•t 
440 IF F•tt THEH 700 
44'5 GOTO 1� 
4� PRIHT@4�, • •;: lt-Ft.JTS 
4'58 IF S< 11 THE'H 450 
460 IF S>99 THEN 450 
465 T=IHT<<S)/10) 
470 IJ:sS-Ut0 
472 IF G< S :>=-:; THEN 450 
4r.5 IF G( S >a,4 THEN s1s-•e· 
480 IF G( S )1::3 THEH Sts=•c• 
4� IF G< S >-2 THEH StS•"D" 
49'3 IF G( S >=t THEH s1s-•s· 
4� IF G< S )c0 THEH StS=s••• 
500 Y=U:t.2+T�32+10t 

�2 CLS 1 PPIHT"IF YOIJ NISS, THEH t JS PRJHTEt> "; 
�� PPIHT"Tn PF.HHO YOIJ THAT �J HAVE SHOT".: 

1 srn PPIHT�.sts 
�20 C111C+t 

54 PPIHT"lHTO THAT SQ.OARE BEFORE." 
5"5 PR INT : PR IHT "YO'� HUt18ER OF SHOTS IS � AT" : 
""'=' PPitfT"THE ROTTON OF THE SCREEN FH) THE" 1 
57 PPIHT"BEST SCOPE YOO ACHIEVED Of.�IHG A"; 
�R PPlHT"SERIES OF GAt1ES. TJ.E GANE 8-1.)S ": 
�Q PPJHT"I-H.:H All SHIPS HAYE: BEEH StlHK." 
�I:' PP I UT : PfH HT : Pf? I HT• HAPPY Hf JHT I HG• 
61 PP.tHT:PRJtH:PRIHT• PPESS <SPACE> TO ST�T• 
62 f(S2JHl(EYS 
'5:3 fSs ltl<EYS • IF t•< )" '"Tl-EH 63 
9'3. Ct.S 
9"5 X=R 
t� A:tM 
t I A M H r;f'.' t � ) 
12e t>z=e 
1� a.s,�,m�t�. "WATT-- �THG Ft.EFT" 
13'3 C•" 
14� FrlP A•t rn 1� 
\"30 G<B >=� 

�30 IF G(S))q THEH C>sO+t 
�35 G<SP5 
540 PR IHTf!418 .• -�WJTS , • , C : 
�� IF 0<20 TfEH 450 
� IF A< 82 THEN PR I HTff.457, "BEST SCt:ff , • ; A 
,70 IF C<A THEH A=C 
580 PRIHT@482, "ANOTHER GAHE?>>Y.YES N-+¥.)<<•; 
� KS=rINl<EYS 
�90 JSi:JHf<E'fS: IF JSa .. THEH59A 
�� tF 19•"Y•THEH120 
597 IF IS="H"THEHCLS:EHO 
� IF IS<>"Y"THEH �85 
61� IF TS=<)•H"THEN 585 
700 CLS 1 PRIHT@39,"lltBATTLESHIPSttt• 
7� PRIHT,PRIHTTA8(7)"1 2 3 4 � 6 7 A 9" 
7� FQf.> H-1 TO? 
74A PRHHTA8< 4 >iN; "• • • • •  • • • •  " 
7�� tff:XT tf 
,i=:A GOTO 4.r.A 
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JUNIOR MATHS 
,vzao eKJ 

This program tests the four 
basic mathematJcal functk:>tls: Addition, 
Dfvlslon. Subtraction and Multlpllcation. 
Whist not a, educational program i, the 
strictest sense, It does serYe to rein­
force lessons already learnt. 'ttxJ are 
first asked to choose the type of pro­
blem after which a graphics screen Is
presented with an area for the ques­
Uons and answers and a representation 
of a persons head wtth a non-commttal 
expression and some ominous blue 
water at the bottom. 10 questions are 

presented one at a time. A correct 
WlSW8t' is rev.&ded by a smie Md some 
uplifting musk: whilst an i'lcorreet
answer causes a frown and depressing 
music. In this 8Y8flt. the correct answer 
,s also dlsplayed. When the ten ques­
tions have been presented. )OUr score 
and percentage correct are. shown. 

Now comes the odd bit which 
may cause our mallbagS to bulge with 
Irate letters from outraged child 
psychologists. In the original versk>n. 
the author "punished" an Imperfect 
score by raising the water level untll It 
covered the head. He soon fou_nd that 
children using It y,ould deliberately enter 
Incorrect answers just to see this hap­
pen. So he reversed the procedure. 
Now to submerge the hapless head. 
one must get a perfect score! By the 
way, the level of dltf icutty is appropriate 
to children aged from 9-11. 

" JUNIOR MATHS VZ 200 
6 CLEAP100� · CLS · r:ou:IP, 1: �"' (,()P'�IGHT - R. (,Hf."::-ON -
7 FOPPOstjlf)223 STEPl :�INT•!P0,I.:.�. 160); :HEXT 
.t � COL(!f;' 6 
.?(• PP INT�f57, "' ■ ■ · - - - "

-�,, F·PJNft!'·.:.•:.." ■ ■ - _.. ._ ■ ■ ••

4� Pf.'IHT@t.31." ■ ■ - .- ..- ■ ■ ,.

41 P�IHT@t63.• ■ - - - ":SOfJH030,2
42 PPIHT�256, • 
45 FOJ-'L=1T0800=HEXT 
46 HS=" WRITTEN BY R. C�OH 
4? FOJ-1.=1 TOLEN', AS> 
48 P�IHT@256,RIGHTS(AS,L); =NEXT 
49 FOPT=1T02500=HEXT 
'5� TS=" WRITTEN BY R. CARSON 
� 1 F(�sLEH< TS > TO t S TEP-1 : PR I NTf!256 , RIGHTS( TS, P ) : NEXT 
'57 BSs .. ENJOY THIS EDIJ(,F1T IONAL GAME " 
58 FORL•l TOLEN< BS) 
�9 PR I NT@2�, RIGHTS', BS, L ) ; : HEY.T 
,;� FOR J= 1 T02500, t-4E:XT 
,:. 1 TS=" EN.JOY THIS EDfJCAT IOHAL GAME " 
�-2 FOPL :1LEN< TS HO 1 S TEP-1 : PR I NTJ?2'56, RIGHTS( TS· L ) : HEXT 
63 FOR 1•1 T0800: NEXT I 
70 SOtJN020,J=PRIHT" YOIJR CHOICE OF PR08LEMS" 
71 PPIHT =PRINT" 
?2 PPI.HT" 
?.3 Pf"INT" 
74 PJ.)JNT" 
79 t< S= I Nl(EYS 

A = AOOIT ION" 
[) :r OIVISIOW 
S • SUBTRACT JOH" 
M • t11JLT IF'LICATIOH" 

80 AS=IHKEY•=IFA9=" .. THEHB0 
81 IFAS•"M"GOT06'3662 
82 IFAS=''D"GOT060665 
83 IFASz"A"GOT0€0663 
84 IFFtS="�."GOT060672 
85 IFAS< .>"M"ANO�< )"t,"AHOAS< >"F1"AN[•AS<'. >"$"THEN?-; 
�9 PEM 
10129 r:=0: G=0 = P=0 
101 CLS : COLOR, 0 
110 COLOP7:PRIHT�32," 
12''3 COLOR7: PR I NT�4, " •• .... ---....1• --------

125 COLOR 2 

1983. 

130 PRINrn97," 
132 COLOR 2 

":COLOR?: PRIHTf!J 10, .. _______ _.. 

t35.PRINTf!129," ... - -.":COLOR7:PRINT@142," _______ _.. 
140 COLOR2 
145 PP.INrn161, "-----■" :COLQR7:PRINTf!t74, "•-------■ 

147 COLOR2 
150 Pf.'JtHl:H9.3, "- ... _ ... :COLOR?: Pfc'WT�206, .. _______ _.. 
15':i COLO� 2 

1#50 PRitHf!225, .... ____ P" =COLO�?: PPitH1'!23B," 
1-,5 COLOR 2 
170 PRIHT@257," •-----.WWWIIP ":COLOR7=PRINTf!270,"•--------
17� COLOR2 
180 PR I NTf�289, " 
18� COLOR2 
190 PPINT�32t.," 
135 (OLOP 4 

"· COLOf.'7: PRINT�302, "•-------■ 

- " : COLOP?, PR INT@334, "•-------■ 

2(t� PPIHT@353. "-----■": COLOR7 'PRIHT@366, ---------■ 

203 COLOR7:PRIHT�398," " 
2W:5 COLOR :3 
.2tt;" PPIHrn385," 
2 t 0 p� IHrn4 t 7, .. ______ .. · cOLm;-7 'PR I NTf!430, " 
Zl5 COLOR .3 

220 PR INT@449. "•---•■" , COLOR?· PR I NT@462, "•-------■ 

Z21 SOUH030,5 
225 COLOR,0 

4(,): � 7' �0-.2,.

I oC A.
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CONTEST LOO (VZED) · 

1 70 C.LEAr:: 2(100 
180 DIM C1$(2000) 
l. 90 CL:�;
20�1 F.:EM
21 o CL::: : PF.: r HT : PF.: 1 m II NE:;n CALL ::; 1 GM . ::;EE BELOl•J 11 : PF.: 1 NT
.211 PR1NT;FRitHTH8(:3);" LI::n :- LIST l•JITHOUT SO!n 11 

212 PRINT: PRitHTAB( 3 ); 11 SOfH : - SORT CALL SIGM:::;"
213 F'F.'.ItH: PF.:ItHTAE:(:;: ); 11 PfUt-ff: - LIST ON PF.:ItHER 1

1 

214 PRitH: PF.:rt-ntABC:::: )_; 11 END = - mo PROG. 11 

215 PF.:ItH: PRINTTAE:(:;: )_;" : - Et-HEF.'. CALLSIGN" 
��:16 F'F:ltH: F'F.:ItH" EtHER : - "_;: IMF'tlT Al$ 
22t'1 IF A 1 $= 11 ::;ORT II THEN 500 
2:;:t1 IF A1$="LI::;T" THEt� 700 
2:35 IF A 1 $= "Et·R:i" THEN CL:3 : END 
236 IF Al$= 11PPIMT 11 THEN 950 
240 FOR I=lTO LEN(A1$J 
;�45 NE;::T I 
260 CL::; 
27U F:EM 
280 FOR 1=1 TON 
290 IF A1$=C1$(l) THEN 400 
300 ME>,:T I 
310 F.:EM 
32C-t N=N+l 
325 C.1$CN)=A1$ 
3:�:0 F'F:INT: F'F:ItH: PPINl THB( :::: ) 11 11 

_; A1$_; 11 I::; t·H:}J CALL ::;IGN 11 

340 Pf.: I NT : F'F: I tH : F'F: I NT TAB(:;·_, 11 11 
; t·l _; 11 CALL:; LOGGED "

:::4:� FOP >='. = 1 TO 1000 
3:�0 ME>,:T ;-:; 
360 GOTO 20�1 
4(Hj REM 
410 F'F: I NT : PF.: I NT : PF.: It� T TAB( 4 :, 11 1

1 : A 1 $ _; " ALF.:EHL•'/ L.UGGEL•" 
4��0 GOTO .-::-4tt 
:.;0(1 f-.:'EM 
'510 CU:, : F'R I t-n : PR I t-n THB( 12 _:, _; ":301<'.T I t-lG" : PR I t-n 
520 FOF.: I= 1 TO t·l 
:dU A 1 $:::C 1 $i:. I ::, 
�AO •··F'.lt-n "t", 
c:,si1 F n;:;· .1=:I TO ..a 

-:;6f1 
57'0 
57'2 
57'4 
580 
590 
600 
610 
620 
621 
622 
623 
625 
626 
627 
6:30 
6.�:5
640
700
7(12
7H.'I
7�5(1
760
764
"?65
770
7:::(1
9(1(1
910
912 
91:3 
915 
917 
9.20 
9.2�i 
9.2? 
950 
��55 
960 
9?0 
98(1 

IF Al$<�C1$(J) TH�N �dU 
B 1 $:::C 1 $( .J } 
C 1 $i:: ._I >==A 1 $ 
A1$==81$ 
ME>::T .J 
Cl$( I );;::f11$ 
NE>::T I 
PR ItH : PR Hff : PF.: It-HTA8( 9 > _; "'.:;ORT COMPLETE" 
PRIMf: PRit-H: PRINT; PRINT" c,o YOU l•HitH H PRit-noun· 11: F-·RIMT 
F'F.:ItH 11 [F'Rlt-ffJ ;;:: PRitHOUT TU F'RitHE�: 11 

F'F.:ItH" [\'E::;J = F'Rlt-ffOUT TO './DU" 
F'�:ItH" mo] = F.:ETIJRN TO MEMU" 
K$=IMKEY$ 
I$= I t·lKEY$ : IF I$=" 11 THEN625 
!FI$< > 11 Y"AMDI$< >"P"AMC,1$< >"N 11THEt-�625
IF l$= 11 M 1

1 THEM 190
IF I$="P" THEN 950
IF I$="Y" THEM 7f1f1
PRitH
CLS=PRINT=PRINT TAB(7); 11 CALL SIGNS LOGGED":PRINT
FOF.: 1=1 TO ti
PFdtH Cl$( I:.. ..
NE►,:T I 

PR I tH = PR I tH II PRE:3::; >>::;PACE<< TO COtH I HUE" 
K$= I t·H::.E\'$ 
I$= I l·lf:::E\'$ , IF I$<: > '.' "THHl765 
GOTO 90(1 
REM 

CL::;: P�: ItH: PF.: IMT: PR WT : Pfd t-n II [:,(I YOU l•JHIH TO ::;TOP tll)l·F It 

PP 1 t-rr , PF.: 1 N r II Y=YE::::; t-�=t·m 11 

PRINl: PF.:It·ff: PF.'.It-n: PF.:INT: PF.:It-n TAB( 5 )" 1

1; N.; 11 CALU3 LOGGEL• 11 

K$=IMKEY$ 
;-:;$=IHKEY$: IF ;-:;$=" "THEM 91?
IF ><$= 11 \' 11 THEt� CL:3:Et-ff:o
IF ;:-:;$= 11 N II THEM 200 
IF;-::$<> 11 Y" AMD>:'.$< > 11 M II THEt-491? 
LPF.'. I tH TRBO:: 15 > _; "CALL ::; I l�H::; LOGGED" 
LPF.'.IMT 
FUR I=l TO N+l 
LPR It-ff C1 $( I ::, .• 
t·lE::<T I 

990 GOTO 9(1(1 

CONTEST LOG VZED 
by Ron Carson 

This program should be of ad­
vantage to any radio amateur or short­
wave listener who owns a VZ2O0.

As the title suggests the pro­
gram is ideal for RD contests or any 
other type of log from which you wish 
to get a hard copy of call signs 'NOrk­
ed. To operate. it requires a printer to 
be connected to the computer. 

The menu gives you 5 options: 
UST-List of all entries 
SORT-Sort into alphanumeric order 
PRINT-Printout to printer 
END-End Program 

-Enter Cal/sign
If you go into the sort mode all

entries are placed in alphanumeric 
order, then you will be asked if you re­
quire a printout to printer 
Printout to VDU 
return to menu (cont) 

After each entry you will be told 
if the last cal/sign entered is a new one 
or entered bet ore. If already entered it 
will not be retained in data. 

Do not enter END until you have 
your hard copy, as END or break will 
destroy all of your entries. 

4(1') 



1�10 
101 
1(12 
10:3 
104 
P)5
1 �.:19
110
115
117
t �:'.(1

f -:-c: 
,. '-•.J 

t:30 
131 
134 
135 

136 
137 

1:38 
t:39 
140 
145 
150 
160 
170 
180 
190 
210 
220 
.-,--.c-
C.C..·-' 

230 
235 
24(1 
250 
260 
270 
280 
285 
290 
:300 
:310 
:32(1 
33(1 

340 
35(1 
:�:6(1 
:370 
:3:30 
:390 
4(1(1 

41(1 
420 
430 
440 
450 
460 
470 
48(1 
490 
500 
510 
520 
530 

PEM . lll:t.l [,nr. F.'ArE l:.tlll 
r.Ht A::;· ·f;F: 1 t·�TEc, ·· 1 t� M icii;�::::o 
REM MODIFIED BY R. CA�SO� 
F.:Et-1 
F.:l::M 
F.:Er-1 
CU:;: F'P [MT, F'F.:IMT 
F'RltH" .u:.u: OOG PHCE ltll" 

FOR TRS80 - SYS80 
FOR •.,.•z ;,;:OO 

PR It-H : F'R !MT : PF:'.lt-ff : F'F: It-ff" F'RES:3 AN\' �Tr' l (1 CUtH IM!JE" 
PRitH: F'F:ItH, PRINT: F'F'.INT" F'F.:C::S <:3PACE> 10 ::;TART F:A(:E" 
l$=INKE\'$ 

A:;:$= I MKEY$ : 1 F f,:;::;i� 11 "THE.N 120 
CL�;· MODE'� 1 ) 
COLOR4=FORX=0T0127=SET<X,0):NEXT:FORX=0T0127=SET(X,1):NEXT 
FORX=0T0127=SET(X,2>=NEXT 
FORX=0T0127:SETCX,42)=NEXT:FORX=0T0127=SET(X,43):NEXT 
FORX=OT0127=SET(X,44):NEXT=COLOR3 
FORX=0T0123:SET(X,12)=NEXT 
FORX=0T0123=SETCX,22)=NEXT 
FORX=0T012:3=SET(X,32)=NEXT 
A=22=8=5:C=22=D=15=G=22=H=25:I=22=J=35 
COLOR2 
REM DRAW STAT DOG 
;<=A : Y=B : GOSUB370 
X=C:Y=D:GOSUB370 
X=G : Y=H: GO'.:;IJB:37':1 
�-<= I : 'l=.J: G0::;1_18:37(1 
COLOR2:FORY=4T040STEP5:SET(124,Y):NEXTY 
l$=1Nt<EY$ 
K$=INl<EY$:IFK$<)" "THEM225 
Z=RND(4) 
P=RND< 5) 
IFZ=1THEHX=A:Y=B:GOSUB410=A=X=GOT0280 
IFZ=2THENX=C:Y=D=GOSU8410 1 C=X:GOT0280 
IFZ=3THENX=G:Y=H:GOSU8410:G=X:GOT0280 
IFZ=4THENX=I=Y=J:GOSUB410 1 l=X:GOT0280 
IFX(130THENGOT0230 

DOG RACE VZED 
by Ron Carson 

This program was published in 
Micro-BO some time ago for the TRS-80 
and System-80. Now it has been 
modified to run in your VZ200.

I have only written the bare 
bones program. Although it runs well 
and is useab/e as is, it gives you the
chance to expand the program to suit 
your needs. 

After loading the program you 
are asked to do two things: 
1. Press any key to continue.
2. Press SPACE TO START RACE

After the race is over the win­
ning dog is printed in the text mode, and 
you are asked if you want to race again . 
or end. 

You will see there are plenty of 
options for you to look into to make this 
a really great game and a lot of fun. FORW=1T01000:NEXTW 

IFA>=130THENPRINT"HO. 
IFC>=130THEMPRINT"NO. 
IFG)=130THENPRINT"NO. 
IFI >=130THEMPRitH"t�0. 
FORF=1T01000:NEXTF 

1 IS THE WIHNER PAY" .1 0$; P:t.15; "CEHTS"· 
2 IS THE loJINMEF.: PAY"; 0$; F't15.: "CEtHS" 
3 IS THE lollMMER PAY"; 0$; P*15; "CEtHS" 
4 IS THE l•J 1 Nt·�ER PAY" .: 0$ .I P:t.15; "CEt-ff S"

INPUT"WOULD YOU LIKE ANOTHER RACE (Y✓N)";A2$ 
IFA2$="Y"THEN100 
IFA2$="H"THH�CLS: END 
SETCX-9,Y):SET<X-20,Y):SET<X-6,Y+l):SET(X-7,Y+l) 
SET(X-8,Y+1)=SET<X-19,Y+1):SET(X-10,Y+4):SET<X-17,Y+4) 
SET(X-11,Y+5)=SET(X-16,Y+5) 
FORU=9T018 1 FORV=2T03=SET(X-U,Y+V):NEXTV=NEXTU 1 RETURN 
RESET<X-20,Y) 1 RESET<X-19,Y+1)=SET<X-17,Y+1)=SET<X-16,Y) 
SET<X-5,Y+1):SET(X-4,Y+1) 1 RESET<X-9,Y):SET(X-6,Y) 
RESET(X-18,Y+2)=RESET<X-17jY+2)=SETCX-8,Y+2):SETCX-7,Y+2) 
RESETCX-8,Y+1)=RESET<X-7,Y+1):RESET<X-11,Y+5)=RESET<X�10,Y+4) 
SET<X-8,Y+4) 1 SETCX-7,Y+5)=RESET<X-18,Y+3):RESET(X-17,Y+3) 
SET(X-8,Y+3):SET(X-7,Y+3):RESET(X-17,Y+4):SET(X-15,Y+4) 
RESET<X-17,Y+t):SET(X-15,Y+t):RESETCX-16,Y+2)=RESET(X-16,Y+3) 
RESET<X-15,Y+2)=RESET<X-15,Y+3):RESETCX-16,Y+5) 
RESET<X-15,Y+5):RESETCX-15,Y+4) 
SET(X-13,Y+4) 1 SET(X-12,Y+5)=RESET<X-8,Y+4)=SET<X-6,Y+4) 
SET(X-6,Y+2)=SET<X-5,Y+2)=SET<X-6,Y+3)=SET(X-5,Y+3) 
SET<X-3,Y+1)=SET<X-2,Y+1):RESET<X-6,Y) 1 SET(X-5,Y) 
RESET< X-6, Y+l): RESET( X-5., 'y'+l): X=X+4: RETURN 



High Resolution Graphics Pto·tting 

The following two programs demonstrate the high 
resolution graphics capabilities of the VZ-200. Both 
programs will run on the unexpanded (8k) 
computer. . . 

Circle Plotting 
Here is a quick but fairly accurate program to g�t your 
VZ-200 to draw circles. The following notes explain the 
program and will help · in conversion to other 
machines. 
Line 10 Sets high resolution graphics mode. 

- Line 20 These variables set the circles' centre to a 
position in the centre of the screen. By 
altering these variables it is possible to 
place the circles anywhere on the screen. 

Line 30 These variables determine the shape of the 
circles. Eclipses can be formed by altering 
the values of these variables. 

Line 40 R is the radius of the circle, N is the number 
of points to be plotted in the circle. 

Three Dim�nsional 
Plotting 
This is a simple program for evolving three dimen­
sional representations of trigonometrical functions on 
the VZ-200. 

The following notes explain the main points in 
the program. 
Line 100 Sets the high resolution graphics mode.· 
Line 110/ V and H set the vertical and horizontal 

115 screen dimensions of the plot 
Line 170 Assumes that the point with co-ordinates 0,0 

is at the top left hand corner of the screen. 
Line 175 Sets the points on the screen. SET is 

equivalent to PLOT and HPLOT on other 
systems. 

Line 155 Is the nucleus of the plo� this trigonometri­
cal formula is the function to be plotted. 

Line 2000 A is set at 2 x Pi which is a circle in 
radians. 

0
Variations are found in lines 255,355.455. etc., the pro-

Line 2030/ Contain the formulae which determine the gram plotting a series of seven designs. pausing be-
. 2040 value of the X and Y co-ordinate. tween plots. Pressing any key at the_ end of each plot 

· Line 2050 SET (X, Y) is the equivalent to HP LOT and _ � clears the screen and then commences drawing the 
PLOT X, Y in other versions of Basic. ( )next design. 

1 CLS: '*********************** 
2 '** VZ-200 CIRCLE PLOTTER ** 
3 '* IAN A.THOMPSON *

4 '*************************** 
6 PRINT@71," CIRCLE PLOTTER 11 

7 PRINT@257,"IAN THOMPSON, 

COLLOROY PLATEAU" 

8 IF INKEY$= 1111 THENB 
9 IF INKEY$-= 11 11 THENB 
10 MODE(1)1COLOR,O:COLOR 3 
15 REM****R•30 
20 CX=60:CY•30 
30 OX=1.S:OV=1 
40-R==30:N=150 
50 SOSUB 2000 
100 REM****R=25 

�- 110 COLOR 2 
120 CX=60:CV-=30 
130 DX•1.S1DY•1 
140 R=2S:N=130 
150 BOSUB 2000 
200 REM****R=20 
210 COLOR 4 
220 CX1a601CV•30 
230 DX=1.S:OV•1 
240 R-=201N•110 

250 GOSUB 2000 
300 REM****R=15 
310 COLOR,11COLDR 7 

320 CX:a:601CY•30 
330 ax-1.s1av-1 
340 Rs151N-=90 
350 GOSUB 2000 
400 REM****Rs10 
41Q COLOR�1:COLOR 6 
420 CX•60:CV-=30 
430 OX-=1.S:OV•1 
440 R=101N=70 
450 GOSUB 2000 
500 REM****R=5 
510 COLOR,1:COLOR 8 
·520 CX=60:CY=30
530 OX=-=1.S:OV=1
·540 R=S:N=50
550 GOSUB 2000
1000 FOR A=1 TO 800:NEXT A
1010 COLOR,O
1020 FOR A=1 TO 800:NEXT A
1030 COLOR,1
1040 SOTO 1000
2000 A=2*<22/7)
2010 C•A/N
.2020 FOR I•O TD A STEP C
2030 X•R*SIN <I> 1 X=INT <X*OX+CX+O, 499)
2040 V=R*COS <I>: V•INT (Y*OY+CY+O, 499)
2050 SET <X, V>
2060 NEXT I
2070 RETURN 

'P. C. Ct1.t"l\f...S De+, 84-
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5 CLS:SOUND25,6 
10 PRINT841," 3-DIMENSION " 

1 'FOR THE UNEXPANDED VZ-200 
20 PRINHl102, 11 [BY IAN THOMPSON)" 
30 PRINTr:PRINT<l162;"THIS IS 

A SIMPLE PROGRAM FOR .. 
40 PRINT@194, 0 EVOLVING 

THREE-DIMENSIONAL"· 
50 PRINT<l226."REPRESENTATIONS 

OF TRIG-" 
60 PRINT@258,"0NOMETRICAL 

FUNCTIONS .. " 
70 PRINT@448,"PRESS ANY KEY TO 

START PLOTTING" 
90 IF INKEY$="" THEN 90

91. IF INKEY$= 1111 THEN 90
100 MODE< 1)

· 105 COLOR,O
107 COLOR 2
110 H=117
115 V=63
125 X1=H/2:X2=X1*X1:Y1=V/2:Y2=V/4
130 FOR X•O lO Xl
135 X4=X*X:M=-Y1
140 A=SQR(X2-X4)
145 FOR I•-A TO A STEP V/10
150 R•SQR(X4+I*I)/X1
155 F=CR-1>*SIN<R*12>
160 Y•l/5+F*Y2
165 IF Y<•M THEN 180
170 M=Y1Ys:Yl-Y
175 SET (X1-X,Y):SET <Xl+X,Y>
180 NEXT I:NEXT X
190 IF INKEY$='"'THEN190

195 IF INKEY$=""THEN190
200 MODEC1>

.205 COLOR,O
207 COLOR 3
210 Hn117
215 V=63 
225 X1=H/2:X2=X1*Xl:Y1=V/2:Y2=V/4 
230 FOR X=O TO Xl 
235 X4-=X*XiM=-Y1 
240 A=SQR(X2-X4) 
245 FOR I=-A TO A STEP V/10 
250 R=SQR<X4+I*l)/X1 
255 F=COS(9*R>*<1-R>*2 
260 V=I/5-+-F*Y2 
265 IF Y<=M THEN 280 
270 M•V.1 Y=Yl-.V 
275 SET (Xl-X,Y>1SET <Xl+X,Y> 
280 NEXT I1NEXT X 
290 IF -:-.I NKEY$=" "THEN290 
295 IF INKEV$= 1111 THEN290 

300·MODE(1) 
305 COLOR,1 
307 COLOR 7 
310 H•127 

315 V=63 
325 Xl=H/2:X2=X1*X1:Yl=V/2:Y2=V/4 
330 FOR X=O TO Xl. 
335 X4=X*X1M-=-Yl 
340 A•SQR<X2-X4) 
345 FOR Ia�A TO A -STEP V/20 
·350 R•SQR(X4+l*I)/X1
355 F=COS(20*R>*<1-R)
360 Y=I/5+F*Y2
365 IF Y<=M THEN 380
370 M=Y:Y=Yl-Y
375 SET C X l - X "Y > : SET < X l .._ X .. ·y >
38U NEXl laNEXI X
390 IF INKEY$= 1111 THEN390

. 395 IF INKEY$= 1111 THEN390
400 MODE<!) 
405 COLOR,O 
407 COLOR 4 
410 H=127 
415 V=63 
425 X1=H/2:X2=Xl*X1:Y1=V/2:Y2=V/4 
430 FOR X•O TO Xl 
435 X4:a:X*X1M=-Yl 
440 A=SQR(X2-X4) 
445 FOR la-A TD A STEP V/20 

·450 R=SQR<X4+l*I)/X1
455 F=ATN(20*R)*(l-R)
460 Y=I/5+F*Y2
465 IF Y<=M THEN 480
470 M=Y:Y=Y1-Y
475 SET (X1-X,Y):SET (Xl+X,Y>
480 NEkT !:NEXT X
490 IF INKEY$= 1111THEN490
495 IF INKEY$= 11 11 THEN490
500 MODE<l>
505 COLOR,1
507 COLOR 8

510 H=127
515 V=63
525 X1=H/2:X2=X1*X11v1�v,21Y2=V/4.
530 FOR X=O TO Xl 
535 X4=X*X:M=-Y1
540 A=SQR(X2-X4)
545 FOR I=-A TO A STEP V/20
550 R=SQR(X4+I*l)/X1
5=- F=LOG<25*R>*(1-R>
5�.J Y=I/5+F*Y2
565 IF Y<=M THEN 580
570 M•Y1Y•Y1-Y

·,

575 SET (Xl-X,Y) :SET (Xl+X,X> .. ___ .\
1.56 ..._ __________________ ..__ _________________ _ 
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580 
-ei90
�95
600
605
607
610
615
625

. 630 
63� 
640 
645 
650 
655 
660 
665 
670 
675 
680 
690 

NEXT I1NEXT X 
IF INKEY$• 11 "THEN590 
IF INKEVS•" "THEN590 · 
MODE ( 1> 
COLOR_,O 
COLOR 3 
H•127 

ii�'

V•63 
X1•H/2:X2=X1*X11Y1=V/21V2•V/4 
FOR x.;o TO )(1 
X4•X*X•M•-Y1 
A•SQR(X2-X4) 
FOR I•-A TO A STEP 
R•SQR(X4+I*I>IX1 
F•SGN(1S*R>*<1-R> 
Y•I/5+F*Y2 
IF Y<•M THEN 680 
M=YsY=Y1-Y 

V/15 

SET (X1-X 1 Y)1SET <Xl+X,Y> 
NEXT I:NEXT X 
IF INKEY$= 1111 THEN690 

695 IF INKEV$• 1111 THEN690 
iocf MODE C 1 >.,t:: _., 

- 705 COLOR, 1 .•
707 COLOR 7
710 H•127
715 V•63
725 X1•H/21X2=X1*X11Yl•V/21Y2aV/4
730 FOR X•O TO x1·
735 X4•X*X1M•-Yl
740 A•SQRCX2��4>
·745 FOR I•-A TO A STEP V/15
.750 R=SQR(X4+I*I)/Xl
755 F• C 1-R>
760 '.Y•I/5+F*Y2
765 IF Y<•M THEN 780
770 M•Y1Y=Y1-Y
775�ET <X1-X,Y>aSET (X1+X,Y)
780. NEXT I1NEXT X
790 IF INKEY$•""THEN790
795 IF INKEY$• 1111 THEN790
800 GOTO 100

f: C. Ge,M.J..S O tJ- t4 
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Ghost Hunters, not to be confused 
with Ghost Busters 
Here are two interesting POKE commands while 
playing Ghost Hunters for the VZ-200. 

To achieve a high score POKE 32525,255 which 
will give you 255 Pacmen ( a whole army) instead of 
the usual three. -

If you POKE 30290,255 the fruit will appear every 
10-15 seconds for the rest of the game. NS 

.i(1) f· 5'4. 

VZ-200 odds & sods 

In Ladder Challenge Frame 2, 
Jump in the opposite direction 
to the boxes. In frames 3 and 4 
do not use too many shields or 
they will run out 

In Panik. climb to the 
highest floor and then move 
down digging as many holes 
as possible. 

Shoot as many UFOs as 
possible in the early stages of 
Asteriods. Each UFO is worth 
1000 points. NS 



GOLF SIMULATION 

·, ...

This draws a golf course In 
graphics mode with endless 
variations on bunkers, water 
hazards and roughs, and allows 
the player to actually 'play' the 
shots gMng a choice of club, 
hitting strength and direction. 

Gary McCleary 
Emu Plains NSW 

.48 REM GOLF SIMULATION 
58 REM BY GARY J MCCLEARY 
51 REM DEC. 1983 
100 CLS 
110 PRINT133, "€ELCOME TO GLENLAY GOLF CO 
1!?]" 
111 PRINT 
112 PRINT"IN GOLF THE OBJECT OF THE GAME 

113 PRINT'" IS TO HIT THE BALL FROM THE" 
11"1 PRINT"TEE@) TO THE HOLE IN THE" 
115 PRINT"FEWEST NUMBER OF SHOTS." 
120 PRINT 
125 PRIHT"WILL THERE BE 1 OR 2 PLAYERS?" 
130 K••IHKEn 
133 I••INKEn :WW•RHO(D0) :OO•OO+l: IFDO> 18 
8THEN00-1 :JFU•""TH£H133 
135 IFI••• 1 "THENPL•l :LP-S :GOT01◄5 
13:7 IFI••"2"THENPl.•2:t�P•8:GOT0I◄5 
1◄0 GOT0130 
1◄5 CLS 
155 PRIHT"YOIJR GOLF Bf'IG CONTAINS A:• 
158 PRINT 
100 PRINT

.

MAX.RANGE 251 METRES" 
Hl5 PRINT MAX.RN-IGE 221 METRES" 
1:70 PRINT IR l"IAX.RAHGE 1� METRES" 
1:75 PRINT MAX.RANGE 12:7 METRES" 
180 PRINT MAX RANGE 8i' METRES" 
185 PRINT TTE Mf'IX.RANGE ◄l METRES" 
190 PRINT"N«l IS OHL Y USED OH THE GREEN" 
194 PRINT 
195 PRIHT"TO ACHIEUE GREATER HEIGHT" 
200 PRlHT"US£ A HIGH l'U1BEREO IRON" 
205 PRINT 
210 PRINT� CONTINUES THE GN'IE" 
258 GOSU8209se 
300 H0-1 :TT◄:T1•0:T2-e:GF•0 
350 PA-RNOC3)+2 
351 PlafMJC2) 
�2 IFPA-3THEhP•3 :sx-e3 :GOTO◄ee 
354 IFPPl•◄THEHP•4.8 
Jee IFPl'l-5THEhP•l5. 5 
388. IFPl•l THEHSX•8 
3:70 IFPZ•2TH£NSX•l 19 
◄00 REM 
◄20 ZB-RNOC3l :ZW-RNOC3) :ZJ•RHOC3) 
◄30 J3-RH0(9)+2 
◄ 58 fllaRMlC 10:7l + 7 188-Rt() C 7l + HI 
◄53 G-RNOC5)+2 :e-RH0(9l♦2 :W•Rl-()C 10)+3 
455 IFIJ•l THENJ3•0 
45e lFIS•l THEHB•8 
45:7 l FIW-1 THENW-0 
458 C-RNOC103)+9 :0•13+RNDCl5) 
459 ro-IHTCSQRC CA-5X)"2♦(88-!53)"2)sP l 
4e0 HB•SQRC CA-C) ... 2+CB8-0)"2) 
◄es 1FHB(•G+B+3THEH◄S8 
◄ee E•13+RNOC IN) :F•14+RHOC35l 
488 BW•SQRCCC-E)"2+CO-F)"2) 
◄79 WH-SQRC CA-E)"2+CBB-Fl"2l 
4n 1F8W<-S+W+3THEN4!58 
4;;,4 IFWH('""'+G+3THEH◄ee 
◄8e J 1-RNOC 103)+9 :J2-RtelC!!)+ 13 
◄85 HJ•SQR( Cfll-J 1 )A2+(B8-J2)"2) 
490 IFHJ <•G+J3+3THEH◄58 
◄92 JW•SQRC CJ 1-E)"'2+CJ2-Fl"2) 
◄94 lFJW<•J3+W+3THEN◄l5e 
5ee CLS 
see X•SX :r•e3 :R1•e :e1•0 :w1•e 
50:7 SC•0 
509 CLS 
510 PRINT"THIS IS HOLE tU1BER" t40 
511 PRINT 
512 PRINT"PLAYER" LP+I 
513 PRINT 
51◄ PRlHT"PAA"PA; MO "METRES" 

515 sc-0 :x•sx :r•e3 :Rt•e :e1 •0 :i.u-e 
517 GOSU820980 
522 GOSUB20000 
523 aosus20se0 
52◄ CL§ 
525 PRIHT"WHlCH CLUB 00 YOU WISH TO USP 
527 lNPUTCL 
530 IFCL•l THEHAU•29+RNOC 11) :GOTOe00 
5◄0 IFCL•2THEHAU•l9+RNOC 11) :GOTOl500 
550 IFCL•5THEHAU•l59+RNOC6) :GOTOl500 
560 IFCL•7THENAV•i'•4+RN0(15) :GOTOl500 
57� IFCL•9THEHAU•79+RI-IOC6) :GOT0600 
580 CLS:PRIHT"YOU 00 NOT HAUE ONE OF THO 
SE" :GOT0525 
e00 CLS 
1502 PRIHT" IN WHICH DIRECTION 00 YOU IJISH 

1510 PRINT"TO HIT? C0T0360 DEGREES)" 
tl20 PRINT"MEASUREO AHT I CLOCKWISE FROM" 
1530 PRINT"THE RIGHT" 
tl35 GOSUB60300 
6◄0 INPUTAZ 
1545 CLS 
ese PRIHT"HOW HMO 00 YOU WISH TO HIT" 
660 IHPUT"0T050" ;U 
ees tLs 
tl68 PS•J.14159265◄/180 
e;;,0 l FU (0THEHU•0 
e;;,5 IFU)50THENV•50 
e77 SC•SC+l 
680 RA•U*U*SlHC2*AU*PS)/9. 81 
1582 RS•RA/P 
e8s HT•C cs1HcAut:PS1•u>A2)/C 19.62> 
e0e IFR1•1THEH120e0 
ea;;, IFBl•I THEH13800 
es0 )(•)(+RStCOSCAZ*PS) 
700 Y•Y-RStSIHCAl*PS) 
710 H•JHT()() :K•IHTCY) 
715 H1•0 
720 IFH<0THEHH•8:H1•1 
725 lFH>•12]THEHH-126 :H1•1 
'30 lFK(0THEHK-S:H1•1 
'35 IFK)l53THEHK-"3:H1•0 
736 )(•H:Y•K 
740 l FH 1 • 1 THEH9000 
742 Ol•SQR( (A-H)A2♦(B8-K)"2) 
745 REM 
i'◄O IFOI <•GAHOGF•l THEHi'90 
74;;, GOSUB20008 
75◄ COLOR2 

. 755 t<••lHKEn 
,e0 I••IHKEn 
7155 SETCH,1<) :SETCH+l ,1<) 
770 REstTCH,1<) :REstTCH+l, K) 
n5 IFI••··THEH:7ee 
780 IF I•<>• "THEH7f50 
790 DI•SQRCCA-H)"2+(88-K)"2) 
}92 OB•SQRC (C-H)A2+(0-K)"2) 
79◄ OIJ•SQR( CE-H)A2♦(F-l()A2) 
;;,915 OJ•SQR((Jl-tt)A2+(J2-K)A2) 
800 -DM•O I *P 
810 !FOi <•GTHEHGF•l :GOT08000 
812 IFOS<•BAHD800THENi'008 
813 lFOJ<•J3ANOJ300THEN}800 
8 I◄ IFOIJ <•I.IANOW00THEN 18000 
816 CLS 
Bli' PRlNT"THAT Sl<JT lolENT "lHTCRA)"METRES 

819 PRINT 
820 PRIHT'"OISTANCE FROM THE HOLE" 
822 PRIHTIHTCOM)"METRES" 
825 PRJNT"HUMBER OF STROKES•"SC 
827 IFPA•◄ORPA•5THEH1000 
830 IFH<◄0AHOK>3lTHEHl 1000 
835 IFH>86AHOK>31THEH11008 
8◄0 I FK <•8THENJ1800 
845 GOT02080 
1000 IFPZ•2THEN1500 
1100 IFH> 16ANOIC)3!THEH11080 
1110 IFK<•8THEN11000 
1120 GOT02000 
1500 lFH<111AHOI031THEHI 1000 
1510 1FK<•BTHEHJ1000 
1520 GOT02000 
2000 GOT0525 
;;,000 B1•1 
i'005 BH•12◄.S 
}010 PRINT"YOU ME IN THE�' 
7020 PRIHT"YOU AR£ ADVISED TO USE THE WE 
OGE" 
;;,e30 GOTOS25 
8000 GF'cl :GOT0689e0 
8004 CLS 
8008 PRIHT"YOU ARE OH THE 9 AHO WILL 

8010 PRINT"BE USING THE PUTTER" 
8020 PRIHT"IJHJCH DIRECTION C0T03150)" 
8025 GOSUB60380 
8030 INPUTAZ 
8035 CLS 

' 0 � :J.
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8010 PRINT"HOM HARO 00 YOU WANT 
8050 INPUT"C0T025)" ;U 
8060 IFU <0THENU•0 
8065 IFU>25THENU"!25 
8070 AU•70 
8075 CLS 
8200 GOT0677 
9000 SOUN01, 2 :SC•SC+ 1 :GOT0715 
10000 W1•0 
10005 SC•SC+l 
10010 H•H+2*W:K•l<+2*M 
10020 GOTO60000 

TO HIT" 

11000 RI•I 
l 1005 RH•ll l+RNOC 15) 
11010 PRINT 
11011 PRINT"TOU ARE IN

_..
H
.-

.....___... 
1 1012 I FRH> 123THENB•• ALL 
018 ----

11011 IFRH> 118THEHBt•-60IUM TRE9"' :GOTO 
11018 
11016 lFRH>•l 12THENB••·{ow SCR�' :GOTOl l 
018 
11018 PRINT"TOUR NEXT SHOT MUST CLEAR SO 
ME" 
11019 PRINTBt 
11020 PRINT 
11030 GOT0525 
12000 IFHT<RHTHEHRA•RHOCl5) :GOT012100 
12010 RA•RA/2 
12100 R1•0:GQTCle82 
13000 1FHT<BHTHENRA•0:GOT013100 
13010 RA•RA/2 
13100 Bls0:GOT0682 
15000 SOUH020, 1 : SOUHO 15, 1 
15002 IFLP•0THENT1•Tl+SC:TT•Tl :PJ•Pl+SC­
PA:Q•Pl 

· 15003 lFLP• 1THENT2•T2+SC: TT•T2 :P2•P2+SC­
PA :Q•P2 
15005 Aac• FOR THIS HOl.E" 
15008 CLS 
15010 PRINTa39, ONGRATULATIOH 
15015 PRINTi73, "PLA 
15020 PRINT 
15030 PRINl"TOU ARE IN THE HOLE" 
15010 PRINT"FOR "SC" SHOTS" 
15060 IFSC•PA-2THENPRINT 
15062 lFSC•PA-lTHENPRINT' 
15061 I FSC•PATHENPR I NT 
15066 I FSC•PA+ lTHENPR I NT•�----:-----, 
15068 IFSC•PA+2THENPRINT' 

-----

15069 IFSC•lTHENPRIHTfoLE IN ONE!fV° :GO_ 
T015072 
15070 PRINT 
150'2 PRlNT"TOUR TOTAL SO FAR IS"TT 
15074 IFQ•0THEHPRINT"TOU ARE OH PAR FOR 
THE C�SE" 

200150 FORl•815T0127STEP2 20235 SETCI,J):NEXT:NEXT 
20070 SETCI,31):SETCRNOC40)+86,31+RNOC31 202'.16 lF2B-"lTHEN20265 
J J 20238 COLOR2 
20080 NEXT � 20240 FOR I •C-BTOC .. BSTEP2 
20090 FORI•31T063STEP2 20250 FORJ•O-BTOO .. BSTEP2 
20100 SETC40,I):SETC86,IJ 20260 SETCI,J) 
20110 NEXT 2026'1 NEXT :NEXT 
20111 GOT020200 20265 IF2J•l THEN20273 
20112 lFPl•2THEN20110 20266 COLOR2 
20115 FORI•0T0127STEP2 20267 FORI•Jl-J3TOJl+J3STEP2 
20119 SETCI,BJ:SETCRNOCl26),RNDC7)J 20268 FORJ•J2-J3TOJ2+J3STEP2 
20120 NEXT 20269 SETCI,Jl 
20122 FORI=l6T0127STEP2 20270 NEXT:NEXT 
20124 SETC I, 31 J :SETCRNDC 110)+ 16, 31 +RNDC 3 20273 IF21,,1clTHEN20349 
1 ) J 20275 COLOR3 
20126 NEXT 20280 FORI=E-WTOE+WSTEP2 
20128 FORI c31 T063STEP2 20290 FORJzF-UTOF+WSTEP2 
20130 SETC16, I> 20300 SETCI,J) 
20132 NEXT 20310 NEXT :NEXT 
20134 GOT020200 20319 COLOR4 
20110 FORI-=0T0127STEP2 20350 FORl"SX-2TOSX+2 
20142 SETCI,8J:SETCRNOC126),RNOC7)) 20360 SETCI,60) 
20144 NEXT 20365 NEXT 
20150 FORI-=0T0111STEP2 20370 FORI-=60T063 
20152 SETC I, 31) :SETCRNOC 110) ,RNOC31 J-.31) 
20154 NEXT 
20156 FORJc31T0635TEP2 
20158 SETClll,I) 
20160 NEXT 
20162 GOT020200 

20380 SETCSX, I) 
20385 NEXT 
20970 RETURN 
20980 K•=INKEH 
20982 Ja•INKEYt: IF U•'"'THEN20982 
20984 IF U<>" "THEN20982 
20990 RETURN 

150070 GS=JNTC47/(2tGJ) 
60080 HH,.2t(H-A)tGS+63 
60090 KK=CK-BBJtGS+31 
60093 COLOR4 
60095 FORI=l2T0106STEP2 
60100 SETCI,8J:SETCl,55l 
60110 NEXT 
60120 FOR1=8T055STEP2 
60130 SETC12, I l :SETC 106, I J 
60140 NEXT 
60145 COLOR2 
60150 FORJ=12T031 
60160 SETC63, 1 l 
60165 NEXT 
60170 FORI=63T075 
60180 FORJ=l2T018 
150 l 90 SETC I , J) 
60200 NEXT :NEXT 
60210 FORI=63-GST063+GS 
60220 FORJ=31-GS/2T031 +GS/2 

. 60230 SETC I, J l 
60210 NEXT :NEXT 

. 60243 COLOR4 
. 60215 KS=lNKEYS 

60246 !SzJHKEH 
60250 SETCHH,KK) :SEHHH•l ,KK) 
60270 IFI•_;,,.,.THEN60246 
60280 IF IS<>" "THEN60246 

· 60285 IFOI<=.5THEN15000 
150290 GOT08004 
60300 PRINTil76, "90" 20200 FOR I cf'I-GTOA+G 

20210 FORJ •!lB-GTOBB+G 
20220 SETCI ,J) 

60000 
60010 
UE" 
60020 
CK" 

CLS � 60310 PRIHTi208, "." 
PRINT"TOU I.JERE IN THE�ANO Hfl 60312 PRINTi240, ". ·• 

20225 NEXT :NEXT 
20226 COLOR2 
20228 FORI=BB-llTOBB:RESETCA, I) :NEXT 
20232 FORI=BB-11 TOBB :SETCl'I, I) :NEXT 
20233 FORJ cBB-1 lTOBB-8 
20231 FOR I =l'ITOA+4 

60314 PRIHTi272, "." 
PRJNT"BEEN REPOSITIONED FURTHER BA 80 B 0 60320 PRIHTi297, "l •.. AL • • . " 

60330 PR INTi336, ". " 
60030 PRINT"IJITH A PENAL TY OF l" 
60040 FOR I= 1T03000 :NEXT 
60050 GOT0715 
150060 MOOE C 1 J 

Y.c. 

60332 PR INTi368, ,, • " � 
60334 PR!NTi400, "." 
60310 PRINTi132, "270" 
60360 RE TURN 

15076 IFQ>0THENPR1NT"TOU ARE "Q" OVER PA 
R FOR THE COURSE 
15078 1FQ<0THENQ•ABS(Q) :PRIHT"TOUR TOTAL 

IS"Q"UNOER PAR" 
15080 PRINT :PRINT 
115008 PRINT" PRESS THE@§" 
115010 K••INKEYa 
16020 I••INKETt !ICD•RNOCOOJ 
115030 00•00+1: IFDD> 100THENDO•l 
16010 IFI••""THEN16020 
16050 lF 1 S<> " "THEN 115020 
16060 CLS 
16100 IFPL•lTHENHO•HO+l :GQT0350 
115208 IFPL•2ANOLP•1THENLP•0:HO•HO+l :GOTO 
350 
115210 IFPL•2ANOLP•0THEH:LP•l :GQTD510 
20000 COLOR'! 
2000 I MOOE C ll : GF •0 
20002 IFPA•40RPA•5THEN20112 
20005 FORl•0T0127STEP2 
20010 SET( 1,8) :SETCRNO( 126) ,RN0(7)) 
20020 NEXT 
20030 FORI•0T010STEP2 
20e10 SETCI ,31) :SETCRNOC10l, 31�RHOC3ll) 
20050 NEXT 



L 

100 REM "KNIGHPS CROSS" 
110 REM "LUKE LUCAS. PAPUA- NEW GUINEA" 
120 REM "OCTOBER 83" 
130 REM "RECODED BY R.B.K. 10-DEC-85"

140 CLS 
150 MODE( 1) 
160 FOR RI= 1 TO 24 

CI= RND(3) + 1 
FOR AX= -RI m RI 

COLOR CI 
l k£.M••t Nl•••41 '•:.- •�,c.•....;·•�••· 

;:. FtEf"'1"'LUt l:::: Lt.If A":;..t'"At--•tJA Nt W 1.)LfJN�Au 

170 
180 
190 
200 
210 
220 
230 
240 

ZY = SGR(RlfRZ + AI*AI) · YX = INT(ZY - 0. 5) 
SET( 60 + Al, 30 + YI) 
SET{ 60 - AI, 34 - Yl) 
SET{ 65 + YI, 32 - AI) 
SET( 55 - ¥7., 32 + AI) 

NEXT Ai. 
250 NEXT Rl 
260 FOR Rl = 1 TO 12 
270 FOR Al= -RI TO RI 

�- Nt::lCl INEX"T 

7e 11&,QfoCFt•lTOl.;: 

e• FOflirA--RTOR 

11• �T<A•l-::, >•-v, 

l�• �E�<A•ll4•�••v> 

1�• �£T(A♦ll4•�•-v> 

1 A• •;.E' 1 C A+<;.e •· I )I ·Vt, 

,,. ��f•A•&••�••V> 

...?•• Nl!"llTINC>C'T 

280 
290 
300 
310 
320 
330 
340 
350--

lY = SGR(RlfRI - AZfAI) · YI= INTCZY - 0. 5) )14�. ►·0t=-t•-•To1 .;:? •Fl...llfltY•e'TLtl I 
$ETCXeV>•NEXTaNhlll 

Cl= RND(3) + 1 · COLOR CI 
SET( 60 + A7., 30 + Yl) 
SET( 60 + AZ, 30 - Y!) 
SET( 12 + AI, 30 + Y!l 
SET( 12 + AI, 30 - YI) 
SET(114 + AI, 30 + Y!l 
SET(114 + AI, 30 - YI) 

360 SET( 60 + AI, 13 - Y!) 
370 SET( 60 + Al, 50 + Yl) 
380 NEXT Al- -
390 NEXT RI 
400 CI = RND(3) + 1 · COLOR CI
410 FOR XI=- 0 TO 127 
420 SET( XI. 0) 
430 SET( Xl, 1) 
440 SE1 i n.- o2 l -
450 SET( Xl, 63) 
460 NEXT Xl 
470 FOR VI: 0-TO 63 
480 SET( 0, YI) 
490 SET( 1, Yl) 

500 SET(126, Vl) 
510 SET(127, Vll 
520 NEXT Yl 

NEXT T 

.)�e FOA)C••"l•JI 27 •t·1..tf-c'v-e.:.:T•.•�· ◄I 
'ET(XeV)IN£X11N�lll 

)16. ,-:o,:;,•-•TL""'I •F&..tkv-•tC•6..:t• 
��TCX,V)INEXTINL•t 

�7• ►o�••l�6T•Jt�,••okv-••o��• 
�ETCX,V)SNEXflNEXf 

'••• ►Oloel•ITt;r;•eees .... Jrt 

147 

KNIGHT-
The program is purely 1 

graphics and works as follows: 
. 17o) Line 16 sets random colour. 

{, e
.,
-;2-1-9' Lines 30-60 creates - what I 

CROSS 
call an inverted German Cross 
in multi colours. 

�7o-Jto) Lines 90-200 dr�w a circle in 
the cross. 

(4•o-5'�o) Lines 345-370 draw a square. 
(5'3o) Line 370 pauses to display 

the image. 
The end result looks like the 

'Knights Cross with oak leaves' 
just like the Germans issued 
their war heroes. 

It shows how we can use the 
capabilities of the VZ200 todraw 
very intricate designs by allow­
ing the composition and place­
ment of the A Z Y in the lines 

(.Roo-.130 ,.. ... , 3oc-37�40-43 and 100-170, I.e. A+60 
change to A-60 or A+ 60, 
30 + Y change tQ 30 + Y ,A-60 all 
sorts of wonderful patterns can 
be created. 

G. Lucas 
Boroko PNG 

530 FORT= 1 TO 2000 
540 GO TO 150 .Go""''' Qo.-.,...p€..,. .iook .,f Pro;j,-.� 1 /;

. hj Y. C. IC, k S- · 



Sketcher 
by P Leon

· .. sketcher" was written for the unexpan- suitable printer attached). There are I the keyboard, the changes you will need
ded VZ-200. It allows you to draw in 4. instructions in the program. The pro- are at the end of the program listing.
colours, rubout, clear the screen, and get gram was written to use joysticks but if I These ·are the keys you-would use if you
a hard copy of your artwork (if you have a · you do not have any or would like to use use the keyboard. 

;If 

I 

\ 
\ 

RUBOUT 

w 

DRAW 

u 

A S H J 

z 
.J 

,..:.-····- --- - ·�·-·-----

. .. ----------------------------,--, 
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CHANGES NEEDED TO USE THE KEYBOARD 

350 A$=INKEY$;A$=INKEY$ 
360 I FA$<> JI::' 400 

400 IFA$= 1 'W 1 'ANDY<0, Y=Y-1 'UP 
410 IFA$= 11 2 1

1 AND1<B,1=1t-l 'DOWN 
420 IFA$="A''ANDX>0, X=X-1 'LEFT 
430 IFA$= 11 S 11 ANDX<A, X=Xt-1 'RIGHT 
440 IFA$= 11U''AND1_>0, SETCX, n; Y=Y-1 
450 I FA$=" N •· ANDY <B, SET c x, ·n = ·r=, ·t-1 

· 460 IFA$==''H''ANDX)0, SETCX, n ;X=X-1
470 IFA$= 11

J "ANDX<A, SETCX, n ;X=X+l

100 REM �************* 
110 REM * SKETCHER * 
120 REM *BY PAUL LEON* 
130 REM'. *AUGUST 1984* 
140 RE�************** 
200 REM 
220 GOTO 1000· 
300 MODEC1)��=64;Y=32;COLOR2,0 
305 A=127:B=63 
310 RESETCX, n
320 K$=1NKE'f'$;f$=1NKEY$ 
330 J)'=UALCI$) 
340 IF JZ'>0AN□ Iz<5THEN COLORI� 
345 GOSLJB 3000 , 
350 AX=-1NPC46)AND3.l 
360 1FA¼031, 400 
370 FOR2�1T040;NEXT�SET(X,YJ ;�0R2=1T040; 

A.P.c� �" S,.f, Vt(,)
'�q-131
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L NEXT: GOT0310 
400 IFAx=30ANDY)0,1=1-l 'UP 
410 IFAX=29ANDY(B,Y=Y+l 'DOWN 
420 IFAx�27ANDX>0,X=X-1 'LEFT 
430 IFAx:23ANDX<A,X=X+l 'RIGHT 
440 IFAX:14ANDY)0,SETCX,Y) :Y=!-1 
450 lFAX:13ANDY<B,SETCX,Y);Y=Y+l 
460 lFAX=llANDX)0,SETCX,Y);X=X-l 
470 IFAX=7ANOX(A,SETCX,Y);X�X+l 
480 IFAX=7ANDX(A,SETCX,Y);X=X+l 
500 GOTO 310 

1000 REM*** INSTRUCTIONS*** 
1030 CLS 
1060 PR I NT@ 16:5, "INSTRUCTIONS CY /N)" 
1070 K$=INKEY$;A$�INKEY$ 
1080 IFA$= 11 N 11

' 300ELSEIFA$=.,Y 11 ' 1100 
1090 GOTO 1070 
1100 CLS; PR I NT@6, "*** INSTRUCTIONS *** :• 
1110 PR1NT@65, :=usE THE RIGHT JOYSTICK 1 ' 

l 1 20 PR l NT@ 1 2 9, '· TO DR AW HOLD THE F 1 RE BU
TTON"
1130 PR I NT@l 61, !, DOWN AND PUSH THE J OYST I
CK IN 11 

1140 PRINT@193, '•THE REQUIRED DIRECT ION.:•
1150 PR 1 NHn57, :. TO MOUE WITHOUT DRAW I NG
OR TO"
1160_ PR I NT@289, 1; RUBOUT, JUST PUSH THE J 0
1STICK 11 

1170·PRINT@321,"IN THE REQUIRED DIRECTIO
. N."

1180 GOSUB 2000 
1190 CLS: PR I NT�S' !I*** COMMANDS *** 11 

1200 PRINH!65, "C - CLEARS SCREEN AND PLA 
CES'' 
1 210 PR I NT@ 101 , .. CURSOR IN THE CENTRE. '' 
1.220 PRINT@161, :,E - WILL END THIS PROGRA 
M •• , 

1230 PR I NT�-225, ·, P - WI LL PRODUCE A cop·y 
OF" 
1240 PR I NT@261 ., .. THE SCREEN IF A SU I TABLE 

1250 PRINT@293, ';PRINTER IS ATTACHED •. _, 
1 260 PR I NT@325, '.,E.G. SE I KOSHA GP-100/A 11 

1270 GOSUB 2000 

A. p .c . -:r A, ,d S'
p 1.2.0,--131

�of.3, 
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1280 CLS:PR1NT�8,::*** COLOURS***" 
1290 PR1NT�65,i.To CHANGE COLOUR WHILE OR 
AW I NG:, 
1300 PR1NT@97, 1 'JUST PRESS 1, 2, 3, OR 4 . 
,, 

1310 PRINHU93, !, 1 = GREEN" :PRINT@209, 11 2 
- 1ELLOW 11 

1320 PR1NT�225, ''3 = BLUE'' :PRINT@241, ''4 =
RED'' 

1 3 30 PR-1 NT� 3 21 , . ' NOTE : COL OUR 1 C GR E E.N j I 
S THE" 
1340 PR 1 NT@.353, '' SAME AS •THE. Bf.lC�GR.OUNO ·C ' 
OLOUR. !I 

1380 GOSUB 2000 
1390 GOTO 1000 
2000 PR1NT@449, "PRESS <C> TG CONTINUE'' 

· 2010 K$=INKE1$:A$=INKE1$
2020 I FA$ 0 11 C 11, 2010 
2030 RETURN 
3000 K$=INKEY$ 
3010 A$=INKEY$ 
3020 I FA$=" 11 RETURN 
3025 IF A$0"P'' AND A$O"E 1

' AND A$0 1 'C 11 

RETURN 

3030 IFA$= 11 P 11 COPY;�ETURN 
3040 IFA$= 11 E" END 
3050 IFA$= 11 C 1

• RUN300 
3060 RETURN 

A. f'. c. 'JC\� ss. V t(,).
f ,�' - n,
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=·Punch 
Sock! Btffl Erk! Punch is a 
_game for two players that simu­
Jates · a boxing match. Full ln­

··structions are In the program.
Grant Rowe 

Amcllfle NSW 

□□□□ 

t R�M PUNCH - BOXING GAME 
2 REM ONLY JOTSTICKS NEEDED, 
3 REM WITH BASIC Ul-200 CONSOLE. 
10 CLS:COLOR8,0:PRINT:PRINT 
11 PRINT" IIIP I • I ■ .... ■ I'' 
12 PRINT'' I I I • ■I ■ • I I'' 
13 PRINT" I I I I I I I ■ I ■"
14 PRINT" .I■■■- I . I I • • ■ 111■1"

15 PRINT" I I • I ■■ • I •"
16 PRINT" I I • I I I I ·••
17 PRINT" I 11111 • I _,_ I ... 
18 SOUND28,1:SOUND29,8 
19 PRINT:PRINT" LADIES t. GENTLEMEN," 
20 PRINT"THIS IS THE MAIN EUENH 2" 
21 PRINT"LEFT PLA'i'ERC7-LETTERS) '';: INPUTL 
$:IFLENCL$))7THEN21 
22 PRINT"RIGHT PLAYERC7-LETTERS)";:INPUT. 
R$:IFLENCR$))7THEN22 
23 FORI=1T016:PRINT:NEXTI 
24 PRINT"PUNCH IS fl BOXING HPE GAME," 
25 PRINT"FOR TWO PLAYERS.EACH PLA1ER" 
26 PRINT"USES HIS JOYSTICK TO MOUE AND" 
27 PRINT"PUNCH HIS BOXERS ARMS.TO PUNCH, 

29 PRINT"A PLAYER PUSHES HIS JOYSTICK," 
30 PRINT" IN EITHER THE LEFT OR RIGHT" 
31 PRINT"POSITION. TO MOUE HIS ARMS, YOU'' 
32 PRINT"PUSH THE STICK EITHER UP OR " 
33 PRINT"DOWN�" 
34 PRINT'' PRESS S TO START." 
35 IFINKEr$="S 11THEN100ELSEGOT035 
100 CLS:PRINTi35,L$;:PRINTi5S,R$; 
101 PR I NTi388, "BLOWS 11 

; : PR I NTi404, "BLOWS,, 

102 COLORS: FOR I =3SST0380: PR I NTi I ,, 11 I" ; : NE 
XTI 

103 PRINTi483,"l'''5'''10 
0"; 
104 X=419:1=435:U=0 
105 COLOR2:PRINTil00, 11 ■III 

■Ill";
106 
...... 

107 
-■-■";

PRINTil32, "1■11 

PRINTil64,"llla 

1'"5'"1 

108 Q=0=FORI=lT05:Q=QT32:PRINTil64TQ,"HH 
HH 

88 

Ye 

109 NEXT! 
120 F=200:F2=264:F3=215:F4=279:M2=0:N=0: 
N2=0:M=0:M3=0:M4=0:N3=0 
121 N4=0 
130 A•ClNPC43)ANO31):B=CINPC46)ANO31):IF 

A•31ANDB=31THEN141 

131 Ws0:IFA-=300RA•29THENPRINTiF," ";:P 
RINTIF2," , 
132 IFB=300RB=29THENPRINTiF3-2," ";:PR 
INTiF4-2," , 
133 IFA=30ANDN=0ANON2=0THENF=F-32:IFF<20 
0THENF=200:W=3 
134 IFA=30ANDW=3THENF2=F2-32:IFF2(232THE 
NF2=232 
135 IFA=29ANDN=0ANDN2=0THENF2=F2T32:IFF2 
)352THENF2=F2-32:W=4 
136 IFA=29ANOW=4THENF=FT32:IFF)320THENF= 
F-32
137 IFB=30ANDN3=0ANDN4=0THENF3=F3-32:IFF 
3<215THENF3=215:W=l 
138 IFB=30ANDW=lTHENF4=F4-32:IFF�<247THE 
NF4=247 
139 IFB=29ANDN3=0ANDN4=0THENF4=F4T32:JFF 
4)352THENF4=F4-32:W=2
140 IFB=29ANDW=2THENF3=F3T32:IFF3>320THE
NF3=F3-32
141 IFA=27THENF=FTl:M=MTl:N=l:GOSUB270
142 IFA=23THENF2=F2Tl:M2=M2-tl:N2=1:GOSUB
280
143 IFA()23ANON2=1THEN145ELSEIFA<>27ANDN
=1THEN144ELSE146
144 PRINTiF, 11 

"; :F=F-1 :M=M-1: IFM=0THEN
N=0:GOT0146ELSEGOT0146
145 PRINTiF2," 11 ;:F2=F2-l:M2=M2-l:IFM2
=0THENN2=0
146 IFB=27THENF3=F3-l:M3=M3-1:N3=1:GOSU8
250
147 IFB=23THENF4=F4-1:M4=M4-l:N4=1:GOSUB
260
148 IFB<>23ANON4=1THEN210ELSEIFB<>27ANDN
3=1THEN200
150 GOSU8500:GOT0130
200 PRINTiF3-2, 11 

M3=0THENN3=0
202 GOT0150
210 PRINTiF4-2," 
M4=0THENN4=0
215 GOT0150

1
1; :F3=F3-1-l :M3=!i3-t l : IF

"; :F4=F4-tl :M4=M4+1: IF

250 IFPEEKC28669TF3)=159THENGOSUBS00:SOU
ND1,4:GOSU8300ELSEGOT0252
251 PRINTiF3-2, 11 

"; :F3=F3T8 :M3=M3
T8:B=31:RETURN
252 IFPEEKC28669TF3)=175ANDM3(-3THENSOUN
025,1:GOT0253ELSERETURN
253 SOUND27,1:PRINTiF3-2," ";:F3=F3-t-
3:M3=M3T3:RETURN
260 IFPEEKC28669+F4)=159THENGOSU8500:SOU ►



N01,4:GOSUB300ELSEGOT0262 

261 PRINTiF4-2, 11 
11; =F4=F4i-8 =M4=M4

1-8:RETURN 
262 IFPEEKC286691-F4J=175ANDM4(-3THENSOUN 
D25,1:GOT0263ELSERETURN 
263 SOUN027, 1 =PRINTiF4-2, 11 

"; :F4=F4T 

3:M4=M41-3:RETURN 

270 IFPEEKC286741-FJ=159THENSOUND1,4:GOSU 
8400ELSEGOT0272 
271 PRINTiF-8," 11; :F=F-8 =M=M-8: 
RETURN 
272 IFPEEKC28674TF)=l75ANOM>3THENSOUND25 
,l!GOT0273ELSERETURN 
273 souN□27, 1 :PRINTiF-3," "·; :F=F-3 :n 

=M-3:RETURN 
280 IFPEEKC286741-F2J=l59THENSOUN01,4:GOS 
U8400ELSEGOT0282 
281 PRINTiF2-8," ";:M2=M2-8:F2= 

F2-8:RETURN 
282 IFPEEKC28674.,.F2J=l75ANDM2)3THENSOUND 
25,1:GOT0283ELSERETURN 

283 SOUND27,1:PRINTiF2-3," ";:F2=F2-

3:M2=M2-3:RETURN 
300 COLOR4 :PRINTiX, "1 11

; :PRINTiXi-32, 11 1";: 

X=Xi-l:IFX=429THEN302 

301 RETURN 

302 GOSU8700 
303 PRINTiSS, "WINNER"; :FORI=l T0100 :SOUND 
RNOC30),1 :NEXTI:GOT010 
400 COLOR4 :PRINTi'r, "I"; :PRINTi'r-r32, 11 1";: 
Y=Yi-l:IFY=445THEN402 
401 RETURN 
402.GOSU8700
403 PR INTi35, 11 WINNER 11 

; : FOR I= 1 TO 100: SOUND
RNDC30),l:NEXTI:GOT010
500 COLOR3 :PRINTiF," 11"; :PRINTiF2," •••.

; =PRINTiF3-2, "II 11; 

501 PRINTiF4-2, "■I 11; :COLOR2 :PRINTiF, "I"
; :fRINTiF2, "I";
502 PRINTiF3, "I"; :PRINTfiF4, "■";
503 RETURN
700 IFY=445THENR=l7ELSER=0
710 FORI=l00T0324STEP32:PRINTiI-rR,"

";:NEXTI 
720 RETURN 

□□□□ ■
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SPACE STATION DEFENDER 
By Paul Shultz 

In Space Station Defender you are 
requested (strangely enough) to 
defend a space station. You only 
have one missile left and your 
automatic· missile control has 

broken down. You operate in the 
fourth quadrant and guide the mis­
sile by giving it an angle from 180 
degrees. This is because of the 
radar scan display. Instructions are 

detailed in the listing and the only 
point to remember is that even in 
levels 2 to 5 velocity does not 
change. A comma must also be 
typed behind the angle figure. 

10 CL::: 
11 COLOF.:? 
13 GOSU81800 

15 PR 1 t-ni:� 165 .• "E=iiil:111t•=tf':1e1:11ua1111::i1.11��111=t:� 11

16 PR I t·ff(�229 ·' ,, i,Jp I TTEt•i E:'r' PAUL. :3HUL TZ 11

• 

20 FORI=1T02�00=NEXTI 
:30 CL::; 
:32 GO::;UB 18(1(1 
:::::::: PF.: 1 t-n,� 165 .• "Hn--t•:1111111111t:•1n:t:. 1

1 

::::4 PF.: I tH(�229, 11 
\' -· i•.t:f:j" : pp I NT(�;;::9:3 .• 11 l'•i -... IU!l] 11

35 Gi$== r t·U=::E'r'$ = 1 FC:!$= i; 
11 THEt·n�; 

:36 IF GJ$= II t-� II THEtB*:1 
37 REM INSTRUCTIONS 
:39 CU:; 
40 PF.: I t-�T 1 1 '/0UF.: COMPUTEP DETECTED Flt·� Ut·�- I DEt·�T IF I ED :3PACECF.:AFT·11 

.i 

50 P�: 1 NT 1' Et-HER 1 t�G 'lOUP @JADF.:At-n .• OE:.JECT DOE::; t-K1T F.:E:::Pm·m TO 11 ;

6(1 PR I NT II 
::; I Gt·H�LS ACCOPD I t·H� TO GFILA:=-::\' FEC•EF.:AT I ot·� F.:EGULAT I Ot·�'.:;. II 

; 

10 PF.: 1 t·ff" Ir I::: A::SUMED .• THffr oB.JECT 1 ::; At-�Et·4EM'l ::;HIP At·m 11 .i 

:::O p�� I t·H II DECIDED TO ATTACk IT. Ut·WOVfUl··HHEL.L'l DUE TO II
_

; 

90 PF.: I NT" REA�:Mf�MMEt·ff OF YOUP ::; TAT I Ot-� \'OU AF.:E LEFT L•J I TH Ot·�L \' 11 ; 

1 (1(1 PF.: I tH II ONE MI::;::: I LE TO - DE:3TF.'.0\' Et·H:M\' :3H IP. TH I::; l ::; At·� OL[:1 11 .i 

11 (1 Pr:: I NT II MODEL l•JH 1 CH I :3 l··WT Cot·U-�ECTFDTO 'lOUP COMPUTEP 11 

12�3 P�: 1 t·n "H 1 T PETUPt-� ·KEY re, c:01·-ff 1 HUE" 
1 ::::(1 I MPUTO$ 
140 CLS 
150 PF.: I t·ff II EVEM THOUGH \'OUF' MI :3::; I LE I::; GU I DED Mf=tMUf=ILL ..... YOU 11 ; 

160 PF.: I MT" HAVE fl CUl'1F'UTEF.: TO HELP 'lOU. " 
1 ?o PF.: 1 t·n 11 1 t·WOF.:Mrn rm-� You HAVE AV 1 AE:LE r ::: = 11 

18(1 PF.'. I t·ff" 1. COOF.'.[:, I t·4ATE::; OF Et·◄EM'l ::;H 1 P 11 

19(1 PF.: I t·ff 11 ��. COOP[) I W=tTES OF ··.-'OUf�: MI ::;:31 LE 11 

2(1(1 PF.: I t-H 11 :3. [:, I :::lfi�K:E '.:;HI p - t·1 I:::::; l LE II 

21 (1 PF.: I t·H II 4. [) I STAtK:E ::;HI p - \'OUF:: ::;lf,T I Ot·� II 

220 PR 1 t�T 11 !:i. RADAF.: ::;cm-� OF \'OUF.: G!UADF.:Ft1·-n. ro CALL r T PF.: 1 tff 11 .i 

2:30 PR 1 t-n" LETTEF.: ·· F.: ·• r t·4 :::PACE FOP \'UUF.: o 1 F.:ECT 1 Ot·➔ .. To CALL 11 .: 

24£1 PF.: 1 t·n II r rWOF.:MAT I ot-� OM YOU!? ::;CREEt·� E:flCK PF:E::/::; :::PACE 11 .i 

245 PF.:ItH"KE\'" 
25f, PF.: 1 rn "H 1 r RETU�:t� KE'l _·: To cm-n r 1--�uE" 
26L1 I tiPUTO$ 
27(1 CLS 
2:::0 PF.: 1 t·n II vou c;u 1 DE voup M 1 ::/:; 1 LE B'r' Gr v 11--�G r T HI··� m-H�LE rt·� ...-·ouk 1

' .: 

290 PR I tiT 11 (�UAC•PAt-ff FROM ::;OUTH 11 

:3(U3 PF.: I tH II TO HELP '/OU 'lOU AF::E AL:::O c; I './EH VELOC IT 1 E::_:; OF BOTH 1
' .i 

44 
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310 PR I NT II ENEM'r' SH I ft Rt�D ''(OUR MISS I LE 11 

311 PR I NT II ALL DI STANCES ARE IN STRt·mARD FEDE RAT I ON LEAGUES 11; 

312 PRINT"<·1SFL=3000KM )" 
313 PR I tH II ALL VELOCITIES ARE It� SFL/S 11 

314 . PR I NT 11 ''( OUR QUADRANT IS 1000X 1000 SFL 11 

31� PRINT"REST OF THE OPEi"-� SPACE IS GUARDED B'l" AUTOMATIC" J; 
316 PRINT" DEFENCE STATIONS" 
320 PR I tH II TO CONT I NUE HIT RETURt-� KEY 11 

330 INPUTQS 

340 CLS 
341 PRit�T" 1

1
: PRit�T.: PRINT: PRH�T 

342 PR I NT II WHAT LEVEL OF GAME DO 'r'OU WANT TO PLAY 1 J 2, 3 OR 4? 11 

343 PR 1 NT II AT LEVEL 2 - 4 YOU CAt·� CONTROLSPEED OF YOUR MIS .. ; 
344 PRINT"SILE IF '/OU WISH.••; 
345 PR I NT II IF 'r'OIJ T''( PE , U ·• AFTER YOUR DIRECT I ON SEPARATED BY 11 

; 

346 PR I NT II COMMA · SPEED �,ILL I t-�CREASE J D ·• �JI LL DECREASE IT 11 

347 INPUTA1 
348 IFA1=1THENLETD2=6 
349 IFA1=2THENLETD2=4 
350 IFA1=3THENLETD2=3 
352 IFA1=4THENLETD2=2 
355 CLS 
356 REM MISSILE AND SHIP COORDINATES 
358 XM=0='lM=0 
360 LETX=RND(400)+600 
370 LETY=RND(400)+600 
380 LETSP=INT(RND(60)+40) 
390 LETSM=INT(RND(70)+30) 
400 LETM=INT(SQR(XA2+YA2)/SP) 
402 LETD1=SQR((X-XM)A2+(Y-YM)A2) 
403 LETD=SQR( X,..·2+'r' .... ·2) 
410 PRINT=PRINT=PRINT=PRINT 
420 PR I NT TAB( 10 ) 11 ATTENT I Ot·� 11 

430 PRINT 11 UNIDENTIFIED SPACECRAFT HAS ENTERED YOUR"; 
440 PR I NT 11 1:;,UADRAtH. ALL ATTEMPTS TO CONTACT THE SH IP 11; , 

450 PRINT" HAVE FAILED SO FAR"
460 PR I NT II YOU HAVE 11 ; M; 1

1 MI NUT ES BEFORE ENEMYFORCES REACH YOUR 11 .J
4 70 PR I NT II STAT I Ot� At�D TOF I RE YOUR MISS I LE TQ DESTROY THESH IP 11 

484 FORK=1T05 
485 SOUND5J4=SOUND12J6 
486 NEXTK 
487 PR I NT II HIT RETURN KE''I" TO CONT I NUE 11 

490 INPIJTQS 
300 CLS 
520 FORJ=1TO50 

530 IFJ�1THEN1230
540 LETAM=AM/(360/(2*3.1416)) 
550 LETN=RND(200) 
560 IFN>6THENGOTO754
570 IFN=1THEN620 

. 580 IFH=2THEN640
�90 IFN=3THEN660
600 IFN•4THEN680 
610 IFN•5THEN700 

613 CLS 
614 PRINT:PRINT=PRINT, 
615 PRIHT 0 YOtJR· MISSILE EXPLODED, YOU HAVE 11 ;M; jl MINUTES TO�;

-.-------------------------�-11145 
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· ·616 PRINT" ESCAPE BEFORE"
617 PR I NT II YOUR $TAT I ON IS OCCUP IE[) BY Et�EMY FORCES. 11 

618 GOT0750
620 CLS
621 PRINT=PRINT=PRINT
622 PR I NT" MY SCAt�NERS I ND I CATE AN UNARMED TRAD I NG SH IP THERE 11 ; 

625 PRINT" IS PROBABLY FAULT IN THEIR COMMUNICATIONS fl; 

630 PRIHT"YOU CAN CALL THE ALARM OFF"
635 GOT0750 .
640 CLS
642 PRINT=PRINT=PRINT
643 PR I NT II THE SH IP HAS BROK Et� THE RADIO SI LEt�CE At�D I DENT IF I fl ; 

645 PRINT"ED ITSELF ASA FEDERATION BATTLECRIJISER UNDERCOMMAND"; 
650 PRINT" OF YOUR BEST FRIEND CAPTAIN STARDUST. YOU CAN "; 
6�5 PR I NT II GET CHAMPAGNE CH I LLED - A�:R I VAL IS EXPECTED IN 11 ; M; 
656 PRINT" MINUTES 11

6�7 GOT0750 
660 CLS 
661 PRINT=PRINT=PRINT 
662 PRINT"SHIP L�AS IDEtHIFIED AS A FEDE RATION PATROL SHIP 11; 

663 PR I NT II AND IS BADL "( DAMAGED. GET YOUR REPAIR CREW READY 11; 

666 PR I NT II At�D STANDBV. S0t1E MED I CAL HELP WI LL BE t�EEDED 11 

670 GOT0750 
680 CLS 
681 PRINT=PRINT=PRINT 
683 PRINT"AN ENEM'l" SHIP HAS ACCIDENTAL''( EXPLODED" .i D; "SFL AWAY" 
68S PRINT 11YOU CAN CALL ALARM OFF At•m ENJO'lYOUR DINNER" 
690 GOT0750 
700 CLS 
701 PRINT=PRINT=PRINT 
702 PRINT"M'r' SCANt�ERS INDICATE A FLEET OF ENEMY SHIPS FOLLOW1N" i
705 PR I NT" G AND 

1

r'OIJ CANNOT POSS I BLY STOP THEM. 'r'OU HAVE II 
i M; 

710 PRINT" MINUTES TO PACK YOUR VALUABLES AND TAKE A FRENCH"; 
711 PRINT" LEAVE" 
750·PRINT"WOULD YOU LIKE TO TRY AGAIN(V/N) 11

752 INPUTQS 

753 IFQ•="Y"THEN340ELSEEND 
754 LETAP•ATN(Y/X) 
760 LETZ•0/1000 
770 LETZA=RND<25)+2 
780 LETZB=RND<25)+2 
783 X1•X 1 Y1=Y=X2=XM:Y2=YM 
790 LETX=INT<X-SP*COS(AP)+ZA) 
800 LETY=INT<Y-SP*SIN<AP)+ZB) 
880 LETXM•INT<XM+SM*SIN(AM)) 
890 LETYM•INT(YM+SM*COS(AM)) 
900· LETD1•INT(SQR((X-XM)A2+(Y-YM)A2)) 
910 LETD•INT(SQ�(XA2+YA2)) 
920 LETM•INT(SQR(XA2+YA2)/SP)+� 
970 IFD1<D2THEH1160 
1800 IFD>SPTHEH1050 
1810 CLS 
101� CLS 
1020 PRINT=PRINT:PRINT 
102� PRINT"ENEMY SHIPS HAVE JUST, t:ANDED ANDYOUR FORCES "J

1030 . PR I NT II SURENDERED. . BAD LUCK 11 

. 1035 PRINT"WOULD YOU LIKE TO TRY AGAIN< Y✓N) 
. ' 

,,�.--------------,-----------------
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1040 INPUTQS 
1045 IFQS="Y"THEN340ELSEEND 
10�0 IFD1<3THEN1160 
10�� IFD1>SM+SPTHEN1230 
1060 X3=(X-X1)/10=Y3=(Y-Y1)/10 
1070 X4=(XM-X2)/10=Y4=(YM-Y2)/10 

· 1080 FORL1=1 T010
1090 X1=X1+X3=Y1=Y1+Y3
1100 X2=X2+X4:Y2=Y2+Y4
1110 D1=INT(SQR((X1-X2)A2+(Y1-Y2)A2))
1120 IFD1<D2THEN1160
1130 HEXTL1
1150 GOT01230
11�5 CLS
1160 CLS
1161 PRINT=PRINT:PRINT=PRINT
1170 PR I NT II CONGRATULATIONS 'r'OUR t1 ISSI LE HA:3JUST · DESTROYED THE 11 

1180 PRINT 11ENEMY SHIP."
1190 PR I NT II NOW 'r'OU HAVE TI ME TO RELAX At-ID CELEB�'.ATE. - 11
1200 PR I NT II DO YOU WANT TO PLAY AGAIN( ''( /N )
1210 INPIJTQS
1220 IFQS= 11Y 11THEN340ELSEEND
1230 CLS
1231 REM COORDINATE PRINTOUT
1233 SOUND9,6
1235 PRINT"ENEMY SHIP IS 11 ;D; 11 SFL 11

1243 PRINT"FROM YOU"
1245 PRINT
1250 PRit�T"DISTANCE IN SFL 11 

1260 PRINT"ENEMY SHIP MISSILE"
1270 PRINT 11SOUTH: *'; "'(; 11 "; YM
1280 PRINT 11EAST :";X;" ";XM
1285 PRINT
1290 PRIHT 1

1 ENEM'r SHIP !S 11 ; 01;
1300 PRINT 11SFL 11

1305 PR I NT II FROM 'r'OUR t1 I ss I LE 11
1306 PRINT
1310 PRINT 11VELOCITY IN SFL/S 11 

1320 PRINT 11 ENEMY SHIP MISSI.LE 1
1 

1330 PRINTIJSING"##I#. #'';SP;

1331 PRINT" 11; 
. 

1335 PRINTUSING"####. #"; SM ..
1336 PRIHT 11 'l"OUR DIRECTION IN DEGREES?"
1337 IFA1s1THEN1340
1338 IHPUTQS,A$
1339 GOT01350
1340 INPUTQS
1350 IFQS="R 11 THEN1400
1360 LETAM=VAL<QS)
1362 IFA1=1THEN1730
1363 REM VELOCITY UPDATE
1364 IFAS= 11 1J 1

1 ANDSM<97THENLETSt1==SM+3
1365 IFAS="D"ANDSM>3THEHLETSM=SM-3
1370 GOTO1730
1390 REM RADAR SCAN - GRAPfiICS
1400 LETE=X/1000*126=LETF=Y/1000*60
1403 LETE1=XM/1000*126:LETf.1=YM,1000*60

,"---:;",
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1406 MODE( 1 ) 
1407 C$=INKE'r'S 
1408 I FCS= 11 11 THEt�GOTO 1230 
1410 COLOR2 
1420 SET(1,0) 1 SET(2,0):SET(0,1) 
1430 SET(1,1):SET(2,1):SET(3,1) 
1440 SET(0,2):SET<1,2):8ET(2,2) 
1450 SET(3,2)=SET<1,3)=SET(·2,3) 
1460 COLOR4 
1470 FORI=1T03 
1480 SET< E, F+I) 

1500 NEXT 
1505 CS= I NKE''(S 
1506 IFCS= 11 11THEN1230 
1510 SETCE+l,F):SET(E+l,F+l) 
1520 SET(E+2,F+l)=SET<E,F+3) 
1530 SET(E+1,F+2):SET(E+1,F+2) 
1540 8ET(E+2,F+2):SET(E+2,F+3) 
1542 C•=INKEY* 
1543 I FC$= 11 11 THEN 12:30 
1545 IFE1<0ORF1<0THEN1590 
1547 IFE1>1200RF1>60THEN1590 
1550 COLOR3 
1555 FORI=1T03 
1556 SET<E1+1,F1+1) 
1558 NEXT 
1560 SET(E1+1,F1):SET(E1,F1+1) 
1570 SET(E1+2,F1+1)=SET(E1,F1+2). 
1580 SET(E1+2,F1+2)=SET<E1+2,F1+2) 
1590 COLOR2 

1600 FORI=1TO120. 
1610 SET<I,l/2):SET(l,60) 
1620 NEXT 
1625 c•= I NKE't• 
1626 IFCS= 11 11 THEN1230 
1630 FORI=3T060 
1640 SET< 0., I) 
1650 NEXT 
1660 FORI=1T02 
1670 SET<24,61+I)=SET(48,61+I) 
1680 SET(72,61+I):SET(96,61+l) 
1685 C!li= I NKE'tS 
1686 IFCS=" 1

1 THEN1230 , . 
1690 SET(96,61+I)=SET<120,61+I) 

1700 SET< I ., 12 ) : SET( I , 24): SET< I, 36) 
1710 SET<IJ48)=SET(I,60) 
1720 GOTO1407 
1730 NEXTJ 
1800 PRINT" .... · �II 

1810 FORI=1TO13=PRINT 11 ■ 
18 2 0 p R I NT • • w 111 1rm......-mmr mAW1PM�111111111D�,,
183" -�t�·- ,:.�_•;�.-'.;,. . .. ;� 

Iii 11 
; : HEXT
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VZ200 

M. POTIER

LOST FORREST
This program will fit into an unexpanded VZ-200 but only just and spaces soould be missed out where they are not· necessary. 

The Playe;, c��- ��e f�o� one location t� another by using the commands: 
N-NORTH
S-SOUTH
W-WEST
E-EAST

The command 'HELP' will display a list of verbs (or words) that the computer understands. -

� -.-

These words will aid the player in his search for the missing 'Green God' and several other treasures. 

--- : 

When the player thinks he has all of the missing treasures he should return to the location of the 'large trees' and type the command 'SCORE'. If 
all the treasures have been found then a winning message will be displayed. 

60 CLEARi.00' 
70' V=17:W=18:G=14 
80' GOSUB130'0' 
9.0' CLS:PRINT•LOST FOREST• 
10'0' PRINT•--�--------• 
10'� PRINT•MOVE No.•1H:IFM>�BTHEN4000 
110 PRINT•YOUR LOCATION• 
120 PRINTD$<RH> 
130 PRINT-EXITS: • J 
140 FORiz1TOLEN(R$(RM>>:PRINTMID$(RSCRH>,I,1>;•,•;:NEXTI 
170 PRINT:FOR1=1TOG 
190 IFL<I>=RHANDFCI>=0THENPRINT•YOU CAN SEE •;os<I>;• HERE• 
200 NEXT! 
210 PRINT•c=============m2============•:PRINTM$:H$=·WHAT· 
230 INPUT·WHAT WILL YOU DO Now•;Q$ 
240 
250 
260 
270 
275 
280 
290' 
300 
31.0 
330 
340 
360 
370 
38.0 
390 
400 
410 
460 
462 
466 
470 
472 
474 
476 
478 
490 
500 
510 
54.0' 
56B 

- 570
580 
590' 
610' 
63B 
640' 
780' 
785 
790' 
800' 

V$=••:W$=••:VB=0:0B=0' 
FORI=1TOLEN(Q$) 
IFMID$(Q$,l,1)=• •ANDV$=••THENV$=LEFT$(Q$,I-1) 
IFNID$(Q$,I+1,1)<>• •ANDV$()••THENWS=MID$(Q$,I+1,LEN(Q$)-1) 
IFMID$(Q$,I+1,1><>• •ANDVS<>••THENI=LEN(Q$) 
NEXTI 
IFW$=••THENV$=Q$ 
FORI=lTOV:IFV$=VS(I)THENVB=I 
NEXT! 
FORI=1TOW:IFW$=0$(!)THENOB=I 
NEXT! 
IFW$>••ANDOB=0THENHS=•THAT'S SILLY• 
IFVB=0THENVB=V+1 
IFW$=••THENM$=•I NEED TWO WORDS• 
IFVB>VANDOB>0THENM$••YOU CAN'T ••+Q$+••• 
IFVB>VANDOB=0'THENM$••YOU DON'T MAKE SENSE• 
1FY�\VANDOB>0ANDC(OB)c0THENM$=•YOU DON'T HAVE ••+ws+••• 
IFVB=1THt�GOSUB5�ELS£lf"VBsOTHE��osus,7B 
IFVB=30RVB=40RVB•50RVB•60RVB=7THENGOSUB64� 
IFVB=80RVB=9THENGOSUB980 
IFVB=10THENGOSUB10'3.0ELSEIFVB=11THENGOSUB1060 
IFVB=12THENGOSUB1100ELSEIFVB=13THENGOSUB112.0 
IFVB=14THENGOSUB1150ELSEIFVB=15THENGOSUB1170 
IFVB=16THENGOSUB1210ELSEIFVB=17THENGOSUB1230 
IFVB=18THENGOSUB1290 
GOT090' 
PRINT•WORDS I KNOW: • 
FORI=lTOV:PRINTV$(I>1•,•1:NEXTI 
M$=••:PRINT:GOSUB1280 
RETURN 
PRINr•you ARE CARRYING: • 
FORI=1TOG:IFC(I)•1THENPRINT0$(l);•,•; 
NEXT! 
M$=••:PRINT:GOSUB1280 
RETURN 
D=0:IFOB=0THEND•VB-3 

_ Corr1POi"€.R JNl'\J7 

Ftb ts r ,:;7. 

IFRN=6ANDF(8)<>2THENPRINT•YOU FALL •:GOT03500 
IFRM=6ANDF(8)=2ANDD=4THENF(8)=0 
IFF(12>=0ANDRM•8THENPRINT•THE EAGLE ATTACKS•:GOT03000 
IFRM•1ANDF<11)•0THENPRINT•HAWK ATTACKS SAVAGELY•:GOT030'00 



8�0 RL•LEN(RS<RH>>:F<17l•0 
86.0 FORJ•lTORL:US•HI�S(RS(RM>,I,1) 
88.0 IF(U$••N•ANDD•1ANDF<17)•0>THENRH=RN-3:H•H+1:F<17)•1 
89.0 IF(U$••s•ANDD•2ANDF<17)•0>THENRH�RM+3:M=H+1:F<17)•1 
900 IF(U$a•w•ANDD•3ANDF(17)=0>THENRH=RN-1:H=H+1:F(17)•1 
91.0 IFCU$=•E•ANDD=4ANDFC17)=0)THENRM=RM+1:M=M+1:F(17>=1 
920 NEXTI 
93.0 MS=•oK• 
935 IFF(17)c0THEN.Ms••YOU CAN'T GO THAT WAY• 
94.0 IFD< J THENN$21•Go WHERE·• 
97.0 RETURN 
980 IFOB)9THENHS••I CAN•T GET •+w•:RETURN 
982 IF<OB=lOROB212)ANDC(6)=0THENN$=•YOU NEED A CLOTH BAG•:RETURN 
985 IFL(OB><>RMTHENH$=·IT'S NOT HERE· 
990 IFF(OB><>.0THENM$=•WHAT •+W$�•7• 
1.0.0.0 IFC(OB)=1THENHS•·YOU ALREADY HAVE rr· 
1.010 IFOB).0ANDL(OB)•RHANDF(OB)=.0THENC(OB)=1:H$=•you HAVE ·+ws 
1011 IFOB>0ANDL(OB>=RMANDF<OB>=0THENFCOB)•1 
1.02.0 RETURN 
103.0 IFRH=8ANDOB=5ANDC(5)=1ANDFC12>=.0THENN$••IT FLYS OFF!!• 
.1031 IFRM=8ANDOB=5ANDC(5>•1ANDF(12)=.0THENF(12)•1:C(5J•.0 
104.0 IFRH=1ANDOB=5ANDC(�J•1ANDFC11>=.0THENHS••HISSED! !!•:C(�)=.0 
1046 IFOB=7ANDC(7)=1THENN$=·rr BREAKS, OBJECT FALLS our· 
1047 IFOB=7ANDCC7)=1THENF(1)=.0:CC7)=0:LC1)=RH 
1048 IFCCOB>=lTHENMS=•WHAT A TEMPER! !•:c<OB>•.0 
105.0 RETURN 
1060 IFRH=1ANDOB=11ANDC(4)=1THENMS=·IT FLYS OFF WITH BERRIES· 
1070 IFRHz1ANDOB•11ANDC(4)•1THENF(11)=1:C(4)s0:RETURN 
1090 RETURN 
1100 IFRM=3ANDOB•10ANDF(10)�0THENMS=•YOU HAY NEED THIS• 
1101 IFRH=3ANDOB•1.0ANDF(10)a0THENF(6)=0:F(10)•1 
111.0 RETURN 
1120 IFOB=13ANDRM=9THENH$c•oK•:RH=6:H=M+1 
1140 RETURN 
1150 IFRH=6ANDOB=8ANDC<8>=1THENHS=•TRY THIS EXIT•:F<8>=2:C<8>=.0 
1160 RETURN 
1170 IFRH=17ANDQBa14ANDC(9)=1ANDF(14)=0THENHS=•YOU DIG A HOLE• 
1175 IFRM•17ANDOB•14ANDC(9)=1ANDF<14)=0THENF(14)•1:F(3)•0 
1180 RETURN 
1210 IFC<OB>=1THENC(OB)�0:L<OB>=RM:F<OB)=0:Hs=•DONE• 
1220 RETURN 
1230 S=.0:FORI=1TOG:IFC(I)=1THENS•S+10 
1240 NEXTI 
1271 IFS=)50ANDC<1>KC2)*C<3>*CC6>*C<9><>0THENPRINT•WELL DONE •, 
1272 IFS=>5.0ANDC(1)K(2)*C<3>*C<6>*C<9><>.0ANDRHa16THEN1274 
1273 PRINT•SCORE SO FARc•tS:GOT0128.0 
1274 SC=(:50-N)+S+l:PRINT·YOUR SCORE=•;sc 
1275 PRINT.YOU'VE WON! !•:GOT03020 
1280 INPUT•PRESS RETURN TO CONTINUE•JCTS 
129.0 RETURN . 
1300 
132.0 
1330 
1360 
136:i 
1380 
1410 
1420 
143.0 
1 :52.0 
1:530 
1 :54.0 
1 :5:5.0 
1:580 
1610 
1620 
163.0 
164.0 
167.0 
167:5 
1680 
300.0 
301.0 
302.0 
3.030 
3.040 
3:500 
3:510 
3:520 
4.0.0.0 
4010 

DIMR$(17l,DS<17),0$(W),V$(V),C(W),L(G),F(W) 
DATA13,0,17,1:5,11,3,13,6,6,3,1,8,9,17 
FORI•1TOG:READL(I>:NEXTI 
DATAHELP,INV,G0,N,s,w,E,GET,TAKE,THROW,FEED,ROLL,CLINB 
�ATADROP,DIG,LEAVE,SCORE 
FORI•1TOV:READV$(l):NEXTI 
DATAE,WE,SW,E,SWE,NSW,E,NE,NSW,SE,SWE,NW,NE,NSWE,SW,E 
DATANW,N 
FORI•0TO17:READRS<I>:NEXTI 
DATATREES,MORE TREES,EVEN HORE TREES,ANOTHER TREE,TREES 
DATAA TREE,UP TREE,TREE,TALL TREES,GREEN TREE,HORE TREES 
DATAOAK TREE,BIG TREE,OVERGROWN TREE,SHORT TREE 
DATATREES,LARGE TREES,HANY TREES 
FORI=.0TO17:READDS(IJ:NEXTI 
DATAGREEN GOD,LAURELS,GOLD LEAF,BERRIES,ACORN,SACK 
DATABEEHIVE,ROPE,TROWEL,LOG,HAWK,EAGLE,GREEN TREE 
DATATREE,NORTH,SOUTH,EAST,WEST 
FORI•lTOW:READOS(I>:NEXTI 
F(1Ja1:F(3)=1:F(6)•1:RM=RND<18>-1 
IFRH<9THEN1670 
M=1:RETURN 
FORI=1T0200.0:NEXTI:CLS:PRINT·You ARE NOW OFFICIALLY DEAD· 
PRINT•YOU HAVE NOT MANAGED TO COHPLETEYOUR FOREST WALK• 
PRINT:INPUT·no YOU WANT TO PLAY AGAIN•;PA$ 
IFLEFTS(PA$,1)a•y•THEN60 
CLS:END 
FORI=1T020.0.0:NEXTI:CLS 
PRINT•YOU'VE LANDED IN A WOLF TRAP• 
PRINT:GOT0301.0 
CLS:PRINT•YOUR TIME HAS RUN OUT AND 1 YOU 
PRINT•CONTINUE•:GOTO3010 

�4.Sr 



1 REM DECOY GAME FOR Ul-200 
2 REM WRITTEN BY GRANT ROWE 
4 POKE30862,80:POKE30863,52 
5 COLOR8,0 -
10 CLS 
·15· PRINT_·.·
20 PRINT;'. 

r .. r• ,.. r 

·30 PRINT;, .. · U t" ( :o

.40 PRINT" .. - ... _, 
50 PRINT

II" 

]" 

,. .. 
55 PRINT''LEFT JOYSTICK TO MOIJE SHUTTLE,'' 

. 55 PRINT"EITHER BUTTON TO FIRE." 
57 PRINT"l'OU ARE TO HOUER OUER A PART'' 

.58 PRINT"OF THE PLANET,2ELTA,WHILE OUR" 
59 PRINT''FIGHTERS ARE TO ATTACK ON" 

60. PR I NT fl THE OTHER SI OE OF THE PLANET, " 
61 PRINT"YOU ARE THE DECOY FOR 2ELTA" 
62 PRINT"SHIPS AND GROUND FIRE. .. " 
63 PRINT"WARNING :DON'T LEAU_E ATMOSPHERE. 

64 PRINT"GOOD LUCK .. PRESS S TO START." 
?0 L$=!NKEY$: IFL$=''S''THENGOT0100ELSEGOTO 
.70 
100 S=0:M=3:H=20 
120 MOOE(l):COLOR,0 
130 FORI=l27T00STEP-1:COLOR3:SETCI,62):N 
EXTI 
135 P=20:P2=31 
140 FORI=127T00STEP-l:X=RNOC4) 
150 IF X=20RX=3THENJ=3 
160 IFX=lORX=4THENJ=2 
161 COLORJ:IFX=3THENSETCI,60J 
163 SETCI,6l)!NEXTI 
170 N=0 .. 
180 K=0:2�0:K,=0:Gi=0:Ki=0:JR=l5 
130 BN=0 

-:'194 ·coLOR4:XN=0 
· 135 G05UB500:FORI=1T0100:UX=USRCUX):COLO

· . R, XN :XN=XN+l
· :. · 196 I FXN> 1 THENXN=0

·:19, NEXTI:COLOR,0 
:200 A=CINP(43)AN031)-
201 CR=RNO(l0J:IFH<l4THENCR=RNOC20) 
202 IFH<6THENCR=RND(28) 
203 COLOR4�R=RNDC126):SETCR,tRJ 
204�ItCR>JRTHENJR=CR 
205�IF.A=31THE;GOT0300 
··210· IF R�26THENGOSUB�50:GOSU8600:GOSLIB61
-01GOT0300.
. 220 IF. A=25THENGOSU8550:GOSUB600:GOSU863
:,0 :GQTO300 ·. 
_230�IF·A=22THENGOSUBS50:GOSU8610:GOSUB62 

· ·0 :GQT0300
�240 .. IF·A�21THENGOSU8550:GOSU8620:GOSUB63 
•0:GOT0300
·250 '. iF•A=30THENGOSUB550:GOSUB610:GOT0300
.,260 IF A�29THENGOSU8550:GOSLJ8630:GOT0300

270 IF A=27THENGOSU8550 :GOSUB600 :GOT0300·. ·oec·oy;·_. 280 IF A=23THENGOSU8550:GOSUB620 . -
300 GOSUB500 · _ ,' ·'.. ;.o�/�:i -'h��\\� '.'.
305 Al=( INP(39 )RN03 l) : :·, .. '.°tfplayed.bri the.:vzi' 
310 IF A=l50RR2=15THENGOSLJB900 ... /," ', .>·'.'200;.:andj:equires:;f ·C , ,· 

·31 s r FN= 1 THENGosus990 =Goro330 . · ,.. ;,::,.::_: ./;J/':{:�)oystici<s.c{\fi\�igh·}; dt,}
320 N=RNOCH): IFN=l THENC=P---3 :C2=60 :.{F'S)15'.'.;f�lutioh�is;.':us.ecf.�i; :;it(] 
00THENKY=l · <\ ·:::.:,�·))Fi):and/\inst���-;� ;�\;�:jl 
330 IFK= l THENGOSUB750 :GOT0340 

.. '·:p,_:-,·,:,_.;;,{'i-<>
_
,·- are .. g,ve�,�n,(

_
,;

th
lh�,c

.
f_ >Jfj

. •. · · · : " program·, .: �-,: ':J'"I'· ·;;-,;· ··, 
335 K=RND(H): IFK=l THENE=30+RNDC75) ':EN,�58,fganiEfprOgre�;{\ :{;;;� 
340 IFt:=lTHENGOSUB800 :GOT0346· : ·. )'.:{·'\\rt.:so .does ·-tht3 :d�-'.l; ::(-';::: 
34 5 I FK= l THENl=RND CH) : IF �= 1 THEN.L=E +2. t�2,\�gre_e' of difficulty/·�{( ?\\:'J

372 GOT0200 

. ,· . '  

K2= 1 THENY2==E-t3 

400 RESETCV2,UY):RESETCU21'1,VY) lRESETC�l. 
+2, UY) -: .·•: ·:, ;'•! . 

·,, 

505 SETCP-4 P2) ·SEHP-5 P2J 'SET(p.::5 P2.)'�i ·, '',.;, ... , su �,1:•:,�.:. Lr- r·:· 1 
SE.TCP-3,P2+�) . . ' ·,. · .•i._',_:::·,:.'._,z_:_;J)}(:!})ftr�:>})t�:. 1�'i� 
510 SETCP-4,P2+1 J :SETCP-5,P2+1) :SE'r:Cf;';--4,:•,:_:';<_/,,:(�t::.'_;.�'.'.l\:/v. ::f'-.(, .::,;:;� 

!�1:i;;;;;;;;:;;;;;;;::; :;:;:;:;;;,!I!�;I!Iliilll
r��!/1! !l 

560 RESETCP-4 P21' 1) :RESErcp..:.5 P2+ l).,:REst::·.-:•�-./•·f'•;','/':,:,::- 1 •:_r;t%:_,'-
T (P-4' P2-1) ' . ' . ·. i'•:' ,, "' .. ,_ :·\ -·�}ll�-:t:>;}/6}{_; 
565 RESETCP-5, P2-l J :RESETCP--5, P2�2) :RESE\, !-,�.'-.: : .. ;,; -\,·}':.-:.;� • 
TC P-3, P2-1) : RETURN . ": · \;}?:';',\:'.\,/:t(/�i \.<\ 

�:: :::::��::;:::::::::::00 . , , C : '.;, 1 

1111iii1i�::::::::::::::=55 - :(}??�ii :I1

Y c mo.v- s-s f ,os -1- 104.

I o� �. 

' ', ··•\fiiffl��Jtl 



635 RETURN-
700 COLOR2:SETCE,ENj:sETCE+l,EN):SETCE+2 
,EN-1):SETCE+3,EN-1)_ 
705 SETCE+4,EN):SETCE+5;EN):SETCE+2,EN+l 
j 
710 SETCE+3,EN+l):RETURN 
720 RESETCE,EN):RESETCE+l,EN):RESETCE+2, 
EN-ll�RESET(t+3,EN-1) _ 
730 RESETCE+4,ENl!RESETCE+5,ENl 
735 RESETCE+2,EN+l):RESETCE+3,EN+ll=RETU 
RN 
750 GOSU8720 
751 IFE>P-8ANDE-3)1THENE=E-3:GOT0753 
752 lF E<PANDE+8<120THENE=E+3:GOT0753 
7$3 IF EN+5)P2ANOEN-4)10THENEN=EN-2:GOTO 
760 
754 IF EN+7<P2ANDEN+4(60THENEN=EN+2:Goto 
.760 
760 GOSUB700:fFE>P-13ANDE<P+lANDEN>P2-4A 
NDEN<P2+2THENi000 

. 770:RETURN 
800 RESETCL,L2):RESETCL+l,L2J:L2=L2+2:fF 
L2)60THfN2=0:RETUR� 
805 IF L>P-8ANOL(P+1ANDL2)P2-2ANOL2<P2+2 
THEN1000ELSECOLOR4 
810 SfTCL,L2):SET(L+l,L2):RETURN 

. 900 FORI=P+2TOP+20:COLORRND(8):SETCI,P2) 
=NEXTI:X6=USRCX6) 

\ 910 IF�=lANOE)P+lANDE<P+21ANOEN>P2-2ANOE. 
��(P2+2iHEN�OUND4, l=BN=l . 
320 IF BN=iTHENS=S+RNDC300):K=0:GOSUB720 
:H=H-1 :IFH<2THENH=2 

Ye 

930 
945 
950 
990 
-1)
991 f F C> P-8ANDC <P+ 1 ANDt:;2> f2�;3��qct��?f2. /f�\:? ~t\ 

,: . � :, � ' 

l 010 MOOE Cl J : GOSUB500 i FORF� 1 T020: NE-�l'f _; f..j::�:;:�:}i;: -�?�>'

1020 
1025 
1030 
1040 
1050 
1100 
2000 
2010 
2020 

. ·2025 
203'3 
2040 
2100 

f' JO� -t- IO'} 



HOUSE HAZE 
D.CRANDALL
From COMPUTER INPUT MARCH 198:5 ·
Help •mouse• by moving him around the
maze so that�he gets the cheese,seeing
how quickly he can do it.All other
instructions are in the game.

1 CLS · · 
2 PRINT@43,"MOUSE MAZE" 
3 PRINT@96,uMOVE THE MOUSE <*> ARO 
UNO THE "

4 PRINT@128,•MAZE HOLDING DOWN <<C 
TRL>> AND u 

5 PRINT@160,•USING THE CURSOR KEYS 
SO THAT• 

6 PRINT@192,"HE CAN GET THE CHEESE 
( #) . ..  

REM READ POKES 
READA 
IFA=-99THEN490 
POKEGl+A,C 
GOT0130 
POKEP,42 
POKET,35 

� : . 

7 REM'CHROMATIC SCALE' 
8 REM 1 FROM A TO D#'

10 FORS=1T031 

120 
130 
135 
140 
150 
490 
495 
500 
502 

503 
505 

510 
515 
520 
525 

530 

540 
550 
555 

560 

565 
570 
800 

801 

IFP=TTHEN800 
Z$=INKEY$!2$=INKEY$:ST=ST+1 
IFZ$=" .. THEN502 

15 SOUNDS,! 

20 NEXT 
21 PRINT@257, .. HIT 'I' FOR THE INV!

SIBLE MAZE" 
22 PRINT@322,uHIT 1 V 1 FOR THE VIS! 
BLE MAZE 11

23 IFINKEY$= 11 I"THENPOKE30744,1 
24 IFINKEY$=•v•THENPOKE30744,0 
25 IFINKEY$=""THENGOT023 
27 PRINT@450,•HIT 'S'TO START� 
30 IFINKEY$<)"S"THEN30 
40 SOUND28,1 
85 0=28671 
86 @Q=28736 
87 QR=28863 
88 P=28736 

89 ST=O 
90 C=128 
95 T�28700+RNDC480) 
100 CLS 
105 FORX=1T032:POKE28671+X,C:POKE2 
9151+X,C:NEXT 
110 FORY=1T032:POKEQQ+32*Y,C:NEXT 
115 FORY=1T09:POKEQR+32*Y,C:NEXT 
117 TM=O 

Z=ASC(2$) 
IFZ=9THENN=P+1:GOT0550 
IFZ=8THENN=P-1:GOT0550 
IFZ=27THENN=P-32:GOT0550 
IFZ=10THENN=P+32:GOT0550 
TM=TM+l 
GOT0502 
X=PEEKCN} 
IFX=CTHEN502 
POKEP,96:POKEN,106 
P=N 
GOT0500 

REM 
FORT=1T031 

802 SOUNDT,1 
804 NEXT 
eo5 CLS 
810 PRINT@224,NYOU GOT THE CHEESE 
IN A TIME OF•;sT;•! !• 
820 PRINT:PRINT" WANT TO TRY AG 
AIN? <YIN)•; 
830 Z$=INKEY$:IFZ$= u •THEN830 
840 IFZ$= u Y•THENRUN 
850 IFZ$= .. N"THENEND 
860 GOT0830 

1000 DATA33,37,41,48,54,67,71,73,75,76,77,78,80,82,83,84,86,88 
1005 DATA84,96,128,160 
1010 DATA90,91,92,93,94,99,100,101,102,103,105,108,112,116,122 
1020 DATA131, 13�, 137,138, 140,.142, 14'1, 146,148,149,150,152,153,154 
1030 DATA156,157,158,159,165,167,172,174,176,182,186 
1040 DATA195,196,197,199,200,201,202,203,204,206,208,209,210 
1050 DATA211,212,214,216,218,219,221,222,223 
1060 DATA227,229,235,238,246,248,250,259,260,261,262,263,264,265 
1070 DATA267,269,270,272,273,274,275,277,280,284,285,286,287 
1080 DATA291,301,307,309,311,312,313,314,315,316,323,325,326,327 
1090 DATA328,329,330,331,332,333,335,337,341,346,350 
1100 DATA3�5,337,361,367,371,373,374,376,380,382,391 
1110 DATA395,396,397,398,399,400,401,402,408,409,410,411,312 
1120 DATA419,420,421,422,423,424,425,426,427,431,436,437,438 
1130 DATA439,440,444,445,446,461,465,474
1140 DATA-99 

' 
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VZ200 

PAINTER 

Painter is a challenging game 
where scoring is difficult. The 
program uses joysticks but can 
easily be modified to use the 
keyboard instead. 

The aim of the game is to paint 
as much of the screen as possible 
before you run out of space. You 
must avoid crossing your tracks. 
the border around the screen and 
the randomly placed red land­
mines. 

160 

Bruce Daniel 
Mudgee. NSW

L 

10' PAINTER - BY BRUCE DANIEL 
20 HS=0 
30 CLS 
40 FORI=28704 TO 29119 : POKE I,128 : NEXTI 
50 FORI=l TO 30:POKE 28672+!,179 :POKE 29120+1,188 :NEXTI 
60 FORI=28704 TO 29088 STEP 32:POKE I,181:POKE 1+31,186 :NEXTI 
70 POKE 28672,177:POKE 28703,178:POKE-29120,180:POKE 29151,184 
80 FORI=1T04+RND<4):POKE 28672+RND(12)f32+RND(28)+34,191:NEXTI 
90 SC=0:MV=t:CP=28704:COLOR2 
100 PRINTa495,1 HIGH SCORE:•;:HS$=STR$(HS) 
110 HS$=RIGHT$(HS$,LEN(HSS)-1)

. 120 IFLEN(HS$)(3THENHSS= 10 1+HS$:60T0120ELSEPRINTHSS;:SOUND23,3 
130 PRINTa4B1,'SCORE :•;:SCS=STR$(SC):SCS=RIGHTS(SCS,LEN(SC$)-l) 
140 IFLEN(SC$)(3THENSCS='0 1 +SCS:GOT0140ELSEPRINTSCS; 
150 JK=INP(43)ANDINP(46)AND31 
160 IFJK=30THENMV=-32ELSEIFJK=29THENMV=32 
170 IFJK=27THENMV=-1ELSEIFJK=23THENMV=1 
180 CP=CP+MV 
190 IFPEEK<CP)<>128THEN220 
200 POKECP,159:SC=SC+1:GOT0130 
210 
220 PRINTa267,'GAME OVER 1

;' INVERSE 
230 SOUND16,1 
240 IFSC>HSTHENHS=SC 
250 PRINTa417,' PRESS <FIRE> TO PLAY 
260 JK=INP(43)ANDINP(46)AND31 
270 IF JK O 15 THEN260

280 GOTO 30 

';'INVERSE 

Yo-..;"? Lo,""l'"'fc,�.--. 

fJ t (o ,. 

-Jo�.J.iJ< Mq,u'-"'t..�+. 

::Y I-( ::- I NI' ( 4 3) A NJ) IN p ( 4- ,) ft NJ, 31 

JI= �/(-:: 3o T'J.Jf,v MV-= -32. G'J...SE lF -:fl<::�,) mv::.J;J. 

Jr:"' ,Tl< ::: .2.1 --(1,f� N mv -:: -I

C.F � CP-1-""v 

CP iJ poi,+;o"" o' rt'\\)'V·•"j ob-ju.t. 
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) 
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ROADRACE 
By Ian_ Thompson 

Imagine yourself at the wheel of a 
high speed racing car winding along 
a treacherous course. To stay on 
course, you must steer accurately or 
risk a collision with the side fences. 
By adjusting the road width and 
visibility conditions, Roadrace can be 
made as easy or as challenging as you 
wish. 

widths. Visibility can be set to any of 
four s�tti_ngs. When visibility is good, 
the car appears high on the screen. 
This allows a good view of the twist­
ing road ahead When visibility is 
poor, the car appears low on the 
screen allowing only a brief look at 
the coming road 

After a five step starting light count 
down the race begins, the twisting 
and turning road moving con­
tinuously on the scr�en. 

The road width can be set between 
4 and 15 characters, the degree of dif­
ficulty changing with different 

Main routines 
140- 250 Variable initialisation and graphics display.
300- 420 Accepts road conditions from user.
500- 540 Initialises the road
600- 650 Determines the next road condition.
700- 750 Updates the car position, determines if crash has

occurred 
800-1050 Processes end of race.

1400-1600 Draws next road segment
2000-2200 Initialises string variables.
3000-3640 Initial graphics display.
4000-4090 Graphics to start race.

Main variables 
w 

V 

M 

N 
T 

H 

l.$,R$ 
L 
LC.RC 
EL,ER 
Q$ 
z 

RS$,RL$ 

G 
C$ 

Road width. 
Visibility. 
Distance driven on current day. 
Number of days of the race. 
Total distance driven for whole race. 
Elapsed time during race. 
String characters to move car left, right 
Position of left side of road. 
Random value to move road left, right 
Leftmost, rightmost allowable road position. 
User replies. 
Screen location of car. 
Strings to display road segments. 
First address of screen memory. 
Character string for car. 

The program occupies 2.8k of memory. 

The car is steered by the use of the 
left and right cursor control keys. 

The race proceeds until the car 
crashes off the road Each collision is 
considered to terminate one day of 
the race. After each day, you are 
shown the distance achieved that day 
along with the cumulative distance 
achieved for consecutive days of 
the race. 

65 
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Modifications for TRS-80 
The following line modifications will allow the program to i:-un on the 
TRS-80 Color Computer. 
160 CR=3: CC=3 
210 G= l024 
730 IF PEEK (Z+G) < > 144 THEN 800 
740 IF PEEK (Z+G+l) < > 144 THEN 800 
910 PRINT@480,CHR$ (143) 

4000 Q= I75:K=l79 
The SOUND and COLOR statements must also be changed as 

appropriate for the TRS-80. · 

0 '***************�*********� 
1 '* R O  A D  R AC F. * 

2 '******�*�******�•********* 
3 •� V Z - 2 0 0 <BK) � 
4 '4 ·IAN THOMPSON -COLLAROY *

5 #**�*********************** 
100 SOUND 28,6 
140 CLEAR 200 

150 LC=0.45 
160 CR=3:CC�3 
170 L$=CHR$(77):R$=CHR$C44> 
200 RC=1·-LC 
210 G=28672 
250 GOSUB 3fl00 
300 GOSUfl 3600 
310 T=-0: N==0 
315 CLS: PRHJT 

320 INPUT 11 ENTER ROAD WIDTH {4-·15> ";W 
330 W=INTCW):PRINT 
340 IF W<4 DR W)15 THEN 310 
350 PRINT "VISHHL J TY CONDITIONS" 
360 PR I NT 11 1 -- TERF< IBLE 11 

370 PRINT" 2 - BAD" 
380 PRINT" -� -· FAIR"
�:90 PR I NT 11 4 - GOOD II 

395 PRINT@280,
1111 

400 INPUT"ENTER VISIBIL.Il Y ( 1-4-) 11; V 
410 V=INT CV '.1: GDSUB 20(�0 
4-20 IF V<1 OR V>4 THEN 395
500 N=M+l:EL=4-49:ER=478-W�H=-=0
510 2=527·-64*V� L=-4t.l:>-·•INT (Wi2)
520 FOR J=l TO 16:PRINT@48�,B�;
530 8OSUB :J.4Ci10:'. Q-t=--Tf\lLEV-t: NEXT
540 PR1Nf@Z,C$;:GOSUB 4�00
600 H=H➔ 1 : Q::·;RtJD ( 0 .l : Pn I l'I T@48t1 , F:$;
610 IF Q)RC AND L<ER THEM 640
620 IF Q< LC AND L :,EL. THEi-J 650
630 GOSUB 1400:COTO 700
640 GOSUB 1600:GOTO 700
650 GOSUB 1500
700 Q$=INKEY:t
710 IF C!:t=L:t THEN Z-::=7-· 1

720 IF Q�=R$ THEN 2=Z+1
130 IF PEEi< ( Z f G > •:: > 1-1 1l f I ICN 00C1

;{;' _______________________________ ......,
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740 IF PEEK<Z+G+1><>144 THEN 800 
750 PRINT@Z,C$;:GOTO 600 
800 FDR J=f TO 6:Q$=!NKEY$ 
810 PRINT@Z,D$;:SOUND 31 1 2 
820 FOR K�1 TO 10:NEXT 
830 PRINT@Z,C$; 
84f2J FOR K=1 TO l.0:NEXT:NEXT 
900 M=H/50:T=T+M 
910 PRINT@480,CHR$(127) 
920 PRINT"YOU WENT";M; 11 f<ILOMETERS 11 

925 PRINT"FOR A TOTAL OF 11 ;T; 11 t<ILOMETERS 11

930 PRINT"IN";N;"DAY(S)":PRINT 
940 PRINT"HIT <C> CONTINUE RACE" 
950 PRINT" <R> - RESTART RACE"
960 PRINT" <GD· - QUIT 11 

970 Cl$=-I N•<EY$ 
980 IF Q$="C 11 THEN 500 
990 IF Q$="R" THEN 1010 
1000 IF Q:t<>"Q" THEN 970 
1010 PRINT 
1020 PR I NT" AVERAGE t< I LOME TEHS PEH DAY 11 

1030 PRINT"WAS"; T /N; "f<M .. " 
1040 IF Q$="R" THEN 310 
1 Qt�Ot ENn 
1400 COLOR2: PRINf@L.1 RS$;: CfJLDR3: REnm�1 
1500 COLOR2:L=L-1;PRINT@L,RL$;:COLOR3:RETURN 
1600 COLOR2:PRINT@L,RR:t-;:L=L+1:COL.OR3:RETURN 
2000 Q=121+CC•if 16: J<=j 18+CC*16 
2010 C$=Cl-m$ < Q > +CHR$ < K) 
2020 Q==127�CR-x16: RS$=-CHR$ (Q)

2030 FOR J=1 TOW 
2040 RS$=RS.1:+CHR$ C 128) : NEXT 
2050 RS$=RS$+CHRSCQ) 
2060 Q=119+CR�16:K=120+CR*16 
2070 RL$=CHR$CQ)+CHR${K) 
2080 FOR J=1 TO <W--1) 
2090 RL$=RL$+CHR$(128)�NEXT 
2100 RL$=RL$+CHR$(Q)+CHRSCKl 
2110 Q=116+CR*16:K=123+CR*l� 
2120 RR$=CHR$(Q)+CHR$<K> 
2130 FOR J=1 10 (W-1> 
2140 RR$=RR$+CHR$(J28):NEXT 
2150 RR$=RR$+CHR$(Q)+CHR$(KJ 
7.160 B$="": FOR J:::1 TO :32 
2170 B:t.=B$+CHR$C128j:NEXT 
2180 D:.t:-:CHR-t <" 1 �?8) +CHR:f ( 128 >
2200 RETURN 
3000 W=7:GOSU8 200�:CLS 
3010 FOR J=1 TO 15:READ Q 
30 .t 5 COL□r=:3 
3020 PRINT@Q,RS$;:NEXT 
3030 FOR J=1 10 t.,00: NEXT 
0035 COL.OR'.? 
3040 HESHJRF� FOR ,J=l TO 6 
3050 RFAD Q:PRINT@Q�3,C+; 
3060 FllR •<= l ro 'J 00: NF.X f: NE:.X-r 
3010 T$= "Rut�Dr.:ALE" � r cm i1 � t t D e 

3080 
3090 
3100 

3110 

31:20 

3130 

3140 

31,�0 

3200 
3210 

3600 
"5610 
3620 
3630 
3640 
400t1 
4010 
40:?0 
4vr::0 
4040 
404-5
4050
4,')60
4070
4080
4{7190
41.00

READ Q:PRINT�Q+3,C$; 
Q$=CHR$C128)+MID�CT$,J,1) 
FOR K�1 TO 10�:NEXT 
PRINT@Q+3,Q$;:NEXT 
RE,:,o !l: PR INT@Q-+<3 .,.C1=; 
SOUND 26,4 
FOR J�1 TO 500:NE.XT 
RETIJHN 
DATA 12,44,77 7 110,141,172 
DATA 205,2�8,271,104,�37 
DATA 370,4�3,436�469 
A:$:.--:HJVEY�t: rr IJ\lf."I:V$< > 11 " THEN 3600 
PRIN7@44f1, "HIT AMY f<EY TO 13EGIN'' 
o�RND<0):Q$�INKEYt
IF Q$r.:"" THEN :51.,:?0
RETURN
Q== l 75: �::� :1 79 

N'.f.:.-::CHn$ (C:.1J +CHH'f- (Q; +CHR:t CQ): ·
M•t:=Ct ·fR1'- r R) +-CHR·t (I<) +-rHr�-t; ( Q)

Q::::Z--.tNr CW/2) -5:: •:::�Q-128 
roR J=k TO Q STEP 32 
crn ... mM 

PR I NT@-J, Nt; -� NC.X T 
FDR • .J=I< TO Q ST£:F' ::r.:? 
FOH f�= 1 "IO �00 ! NE"i T 
F"RIN r@.J �M:f:: SOUND 28,4 
NEXT=COLOR2 
RETUF-:N 

-· 
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NUMBER 
SEQUENCE 

This program prints various se­
quences of numbers, each ending 
with a blank. You must enter the 
next number in the sequence -
the computer indicates If your 
entry was correct .. 

A series of ten questions -is 
asked, then your score is given. 

Because the program is written 
in standard Microsoft BASIC, it 
shou Id be easily transported to 
other computers. The random 
number statements in lines 120-
140 may need modification, 
according to your particular ver­
sion of BASIC. 

Ian Thompson 
C.Ollaroy Plattau NSW 

1 '***************************** 
2 '* NUMBER SEQUENCE * 
3 '* FOR THE UNEXPANDED VZ-200 * 
4 '* IAN THOMPSON - r.OLLAROY * 
5 '***************************** 
10 CLSrPRINT9104,"NUMBER SEQUENCE" 
_12 PRINHl325, "IAN THOHPSON,COLLAROY" 
15 PRINT@485,"PRESS ANY l<EY TO START" 
20 IF INl<EY$="" THEN 20 
21 IF INKEY$•"" THEN 20 
25 CLS:PRINT" NUMBER SEQUENCE":PRINT 
30 PRINT"THIS PROGRAM WILL PRINT VARIOUS" 
35 PRINT"SEQUENCES OF NUMBERS, EACH 
40 PRINT"ENOING WITH A BLANk <---->." 
45 PRINT"WHEN YOU SEE A '?', TYPE IN THE" 
50 PRINT"NUMBER THAT YOU THINK THE " 
55 PRINT"COMPUTER MIGHT HAVE PRINTED IN " 
60 PRINT."PLACE OF THE BLANK." 
70 PRINT 
75 PRINT"********************************" 
80 LE"I Ra::0 
90 LET W=0 
100 FOR 1•1 TO 10 
110 PRINT"PROBLEM"JI 
120 LET A•INT(10*RND<0>+1) 
130 LET B•INT<10*RND<0>+1) 
140 LET G-=RN0<3) 
150 IF A>B THEN 285 
160 IF 6=1 THEN 170 
162 IF G•2 THEN 210 
164 IF G•3 THEN 250 
170 LET X=2•A+3*B 
180 PRINT A;",";B;",";A+B;",";A+2•B;", ----"; 
190 ;INPUT Y 
200 GOTO 410. 
210 LET XaA*A*B*B*B 
220 PRINT A;",";B;",";A*B;",";B*A*B;", ----"; 
230 INPUT Y 
240 GOTO 410 
250 LET Xc-B 
260 PRINT A;",";B;",";B-A;",";-A;", ----"; 
270 INPUT Y 
280 GOTO 410 
285 IF G•t THEN 300 
290 IF G•2 THEN 340 
300 LET X•A•S 
310 PRINT A;","12•A;",";3•A;","�4•Ai", ----"; 
320 INPUT Y 
330 GOTO 410. 
340 LET-X•16♦A 
350 PRINT A,-M� 11 J2*AJ","J4*A;","1B•A;", ----"; 
360 INPUT·Y 
410 IF X•V THEN 450 
420. PRINT"NO; THE COMPUTER'S SEOUENCE HAS "JXI"•"
430 LET W•W+l .
440 GOTO 470
450 PRINT"THAT'S RIGHT!"
460 LET · R-R+ 1 .
470 PRINT·
480 NEXT··I
485 SOUND lS�S 
490 PRINT"•••••••••••-••••_:•••••••=•=-••-=z" 
500 PRINT"SCOREa "JRJ" RIGHT,"JWJ" WRONG 
505-PRINT1PRINT"•--------------------•=mc•••aamc 11 

510 PRINT" PRESS <SPACE> FOR ANOTHER SET OF"J 
520 PR I NT II QUEST IONS. " 
530 A$•INKEYS1IF A$() " "THEN 530 
535 RUN 

Ye 
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SKETCHPAD 
By Ian Th�mpson 

upper T graphics GREEN BACKGROUND 
·1 - rubout·

. ''2 - yellow_

This program allows you to use the com­
. puter as a sketchpad Two versions of the 

sketchpad are availab� 'ttie:Tirst being 
low resolution graphics using the charac­

, ters above the T, L D and J keys. The 
' second version makes use of high resolu­

tion graphics to allow drawings of much 

upper I graphics ... 
G - light green background·· 
0 - orange background · · ,3 - blue

finer detail 
In both programs you control the crea 

: tion of the · picture using the arrow 
keys. 

· Low reaolation
· graphica

G and B-- dark green background 
0 and B - red background 
Z- rubout'background
C �- clear screen
R - re-run the program
P - copy to printer [GP-100)
H- 1;11ove to high resolution

High resolution 
graphl� .. 
In this mode you have a choice of two 
background colours, green and bun: · 

These colours, and the foreground 
colours for drawing are selected from the 
eight colour keys along the top of the 

A..:._red
BUFF BACKGROUND 
5 - rubout 
6- cyan

· 7- magenta
·8- orange .

The following keys. are also used to
control the program.
C - clear the screen
R - re-run the program
P - copy to printer [GP-100)
L - move to low resolution graphics

Due to limitations of the printer, the 
Print statements in lines 815, 900, 1000, 
1085 and 1115 should be entered in 
inverse text 

The program occupies 6.2k of 

During the running of the program, use is
made of the eight colour keys along the

· top of the keyboard to change colour dur­
ing drawing. As well as the colour keys
1-8, the following keys are also available

. for use while drawing. 
upper J gaphics 
_upper D graphics 

keyboard 
The following summarises 

colours available. 
the memory. 

2 '*************************** 
5 '* VZ-200 SKETCHPAD * 

·10 '* 16K EXPANSION REQUIRED * 

15 '*****���***�*************** 
20 '* IAN A.THOMPSON ·* 
25 

1

* COLLAROY PLATEAU - NSW *

30 '******�****�****�********** 
32 ' 
35 SOUND 25,6 1 • • 

95 GOTO 800'TITLE GRAPHICS & INSTRUCTIONS 

100 GOSUB 2000 1 INITIAL I SES CURSOR CONTr;:OL ( ARROW i KEYS 
130 PRINT@C32*Y+X>," "; 

. 135 PRINT@ <32*Y+X) , CHR::t- ( 143); 'UPPEH CASE. ,1 

-----------------------------------..1......,-· 
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155 IFC$="R 11 THEN RUN. 
1 7S I FC$= 'to II THEN 400 
176 IFC�= 11 T 11 THEN 500 
1 78 t FC$=" I "THEN 200 . 
180 IFC$="Z"THEN 300 
181 IFC$="1"THEN-COLOR1:GOTO100 

182 ,.IFC$="2"THEN COLOR2: GOTOl00 
183 I FC$= ,i 3 11 THEN COLOR3: GOTO 100
184 I FC$=" 4" THEN •COLOR4: GOTO 100 · 
185 �IFC$= 11 5"THEN COLORS: GCJTD100 
186 IFC$="6"THEN COLOR6:GOT0100 
187 IFC$="7"THEN COLOR7: £,OTO100 
188 IFC$="8 11 THEN COLOR8:GOT0100 · ·-199 I FC$= "µ" THEN · POKE307 44, 0: COLOP, 0: GOTO 100

. 190 lFC$:::"O"THEN,PDf<E30744,0:COLOR, 1:GD10100 
·191_IFC$="BtlTHEN POKE30744,1:GOT0100
'-192. .IFC$="H"THEN 1000
193 IFC:t= 11 C 11 THEN 960
194 IFC$= 1

1 P 11 ,
T

HEN COPY::GOT0100
195 GOTO "100 ::·.,,
200 GOSUB 2000 -�
230 PRINT@ (32*Y+X) 1 

1
1 

11; 

235 PRINT@C32*Y+X} ,cf-m$<133).;.1

UPPER CASE r 
255 IFC$== 11 R 11 THEN RUN 
275 IFC�="D"THEN 400 
276 IFC$= 1

1 T 11 THEN 500 

278 IFCf:="J"THEN 100 
280 -I FC$= 11 Z II THEN 300. 
281 I FC$=" 1 "THEN COLOR 1 : G□lO2L�0 
282 I FC$=-" 2 11 THEN COLOR2: GOHJ200 
283 . I FC$=" 3" Tl tEN COLOR3: GOT0200 
284 IFC$="4"THEN COL.OR4:GOTO200 
285 IFC$="5"THEN 'COLOR5:GOTD200 
286 I FCf:= "6 11 THEN COLOH6: GOT0200 
287 I FC$= fl 7 fl THEN COLOR?: GOTCJ200 

,.,.· -

288 IFC$= 118 11THEN COLOR8::GOT0200 
-289 IFC:t:="G"THEN POKE30744 ., 0:COLOR,0:GOl0200
-290 IFC$= 11 O"THEN POKE30744,CZl:COLOR,1:GOTQ2flt0
291 IFC1-="B 1

1 THEN POKE�;0744 ,1: GCIT0200·
. '292 . IFC$= 11 H 11 THEN 1000 

293 IFC$="C"THEN 960. 
·;294 I FC$== 11 P" THEN COPY: 'GOT0200
295 GOTO'200 

300 GOSUB 2000 
-330 PRINT@ {32*Y+X >, 11 . "; 

,· 

335 PRINT@(32*Y .... i0 1 CHR$ ( 128); 'UPPER CASE Z

:355 IFC$= 11 R"THEN.-RLJN ._,-, .. 

:560 IF C$= 11 C II THEN · 960

370 IFC:t-="9"THEN 600
375 IFC:t-="J"THEN -100
380 IFC$= 1

1 D 11 THEN 400

385 I Fc1:=" r II THEN s00
387 JFCi=="l"THEN 2'710

389 IFC$= 11 G 1
1 THEN PfJKF'�f7'74lJ. � 0� COLOR 1 0: GnHJ30VJ

�90 IF�$="(l''THFM PflKE� 744 . 0-: Cot OR� 1: GO rn�0Q,
391 TFC.$="B"THEN POl<E30744 1 l: GOT0300
394 IFC$= 11 P"THEI\I COPY:GOTD31n0
�85 GOTO 300 . . · · 

it- . --- -- :·.· · - -400 GOSUB -20'11�
r lSONAL :�OMPUTER GAMES 
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430 PRINT@<32*Y+X-> ," ·•�; 
435 PRINT@(32*Y+X) .. CHR$'( 132): 'UPPER CASED 
455 IFC$="R 11 THEN RUN:,�.: ... ;,: 
475 IFC$= 11 I THEN 200 

476 IFC$="T THEN 500 
478 IFC$="J THEN 100 ., · ., � ·· · 
480 IFC$=" Z THEN �-00 : · ·: , ·- -· 

.: ; : \ 

481 IFC$=" 1 THEN COUJRl: GOT0400 ··::•.: - :-:.�:,; · :--.:, i -; 

482 I FC:t= 11 2 THEN COLOR2: 801 0400 · -·� _ · 
483 I FC:t= ,i 3" THEN COLOR3: 80T0400 
484 I FC$= "4 ". THEN COLOR4: GOT0400 : : : · · 
485 I FC$= 1 1 5 11 THEN COLORS: GDT041.:10 
486 l FC$= "6 11 THEN COLOR6: GOTO-'l00 
487 IFC$:;:"7"THEN COLOR7:GOTO400 
488 I FC$= II 8" THEN COLORS: GOT0400 

... l ... 1 ,. 

489 IFC:t="G"THEN. ROl<E30744 ! 0:CDLOR;0:GOTO400 
490 IFC$= 11 O 11 THEN POKE30744, 0: COLOR; 1-: GO.TO400 ,· ... 
491 I FC$= "B" THEN POJ<E307 4 4 , 1: GOT0400. ,- \. /. �: ; ..• -
492 IFC:f:="H 11 THEN 1000 -
493 IFC$= 11 C 11,THEN. 960 
494 IFC$="P"fHEN COPY::GOTO400 
495 GOTO 400 
500 GOSUB 2000 ., l .

· .• .• 

530 PRINT@<32-MY+X)," •i; .... 
. .. . . . 

535 PRINT@C32*Y+X),CHR$({40); JUPPER CASE T
555 IFC$= 11 ·R 11 THEN RUN· . ,. 
575 IFC$= 11 I"THEN 200 
576 IFC$="0"THEN 400 •;: 1 • ' 

578. IFC$= 11 J 1 1.THEN 100. · .. ;· •;':··. : ·· ---. 
580 IFC:t:="Z"THEN 300 • ·, L 

581 I FC$= 11 1 '.' THEN COLOR 1 :: GOTO500 '· -
582 IFC$=="2"THEN CDLOR-2:GOT.O500. -i, 

583 IFC$="3"THEN. COLOR3:-GOT0500 . .. 
584 I FC$= "4 11 THEN COUJR4: GOT0500 -. . . , ; . 

"! .· 

se5 1 FC-t= "s" THEN c□L□r:5: G□To500 . · - : :_--; � •,: - · .. · 
586 IFC$="6"THEN COLOR6:·G□TO500 :· <-: ,. :." 

' · . . 587 I FC$= "7 11 THEN -COLOR7: GOT0500 -· · -
588 IFC$= 11 8 11 THEN COLORS: GOT0500 i'.- · 
589 IFC1==

0

G"THEN POl<E30744,t2J:CCJLOR�0:GOfO500 
590 I FC$= "0 ° THEN POJ:::E .::"::07lf4- � tZrfCDLDR; 1: GGT.fJ500 
591 IFCf:= 1

1 H 11 THEN POJ<E30744� 1:GOTO50� ·-
592 IFC:f>="H"THEN 'U2)00 - l i :, · ·'.;·"";. � ·;::: · · _ .-_ ,· . · 
593 IFC$=="C"THEN 9h0 . : > 
594 IFC:t:="P"THEN COPY: GOHJ5012r' _.-: ':,
595 GOTO 500 r�•�\·.·-· 

600 REM�HHHf·MODE 1 S�=-:ETCHER- · -· 
605 CLS 
610 MODE(l) 

630 x=:0 
::·, 640 V==0 

;·, 

' I 't j .. � 

. : ; 

650 C$=IMKEY$ · ,}-, T ·. ,· ·:; ,- 1 · 

675 IFC$=" � "ANDX:< 127THENX:::::X�f. ·.: :�:: �-��.
680 JFC$="M''ANDX>.QJfHEN�.=X-_.1,.. i ;·_··� -_.!Y : '.' •t -
685 I FC:f:::."·. If ANDY >0THEMY==Y·- l _·( '. � · · · ·. t _\; ',·:: 

. ��-

. ,·1 . . 

689 1FC$= 11 "AN?JY<63THFNY==Y+ 1, 1 _r :: ·, .-. .-
} • I ! 

690 SET ( X �-Y> -
691 IFC:t-= 11 !. 11 1:HEN CIJLOR.1', 10: r-mrnt.50 : . - �-. 
692 rF-C:t.== 11 2 11 fHEN; COLOFQ:: GHT0650 ·,.: 

· , .,. . 

' .. · . :

. ·.-693 IFCi===U: Y'THEN COUJR3: Gen D65lll ·., ! 1_· '. --::,.•. ,. , f· . •�: :.· 

. . 6 
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694 

695 

696 

697 

698 

700 

701 
703 

704 

705 

800 

810 
815 
825 
826 

830 
835 
840 
845 
847 
849 

850 
855 
856 
857 
858 

860 

862 

864 

865 
866 

868 

870 

871 
874 

875. 
876 

. I 878 

880 

885 

886 

888 

889 

890 

892 
894 

89£, 

900 

902 
904 
906 

908 
910 

912 
914 
916 
917 
918 
919 

IFC$="4 11 THEN COLOR418010650 · 
IFC$=="5"THEN COLOR5�1:GOT0650 
IFC$="6"THEN COLOR6: GOT0650 . 
IFC$="7 11 THEN COLOR'7·: GOT□6-50. 
IFC$�"8"THEN.C0LOR8:GOJ0650 
IFC$= 1

1 L 11 THEN GDT0900
JFr.:t.:�"R"THEN RUN 
IFC$="C"THEN 600, · ·-,,,�- · ;· 
1 FC$= "P II THEN COPY, ·sor□650 · • -· 

GOTO 650 
CLS:POKE30744,1:COLOR3,0 
PRINT: PRINT · 
PRINT" S I< E T . .C- .H ·_ .. · P A ·.o 4, 
FORN=1 TO1000 ·_· ·: _.,_ , : ,. ', ·· -· :/.;
NE X TN 1 • • • • ':' 1 ' . , ': . ':i ' 

A:t-= 11 IAN THOMPSON, _COLLAROY .PLATEAU" 
FORN=1T□LEN(A$f. '· ·:·. -'·, ·_ - :. · ,·· 
PRINT@289,RIGHT$ <A·$,.N>·; : . . 

., 

NEXT 

PR I NT@450, "COPYRIGHT < C > FEBHUARY -1985 11 

FORN=1TO1500 
NEXTN 

CLS: PRINT"THIS PROGRAM ALLOWS Y'OU ·To USE "· 
PRINT 11 THE COMPUTER. AS .A SKETCHPAD. jl 

PRINT 
PRINT"TWO VERSIONS. OF . THE S��ETCHPAD 11 

PRINT 11 ARE_AVAIL,.ABLE ,, -THE·FIRST BEING 11 

PRINr"LOW RESOLUTION GRAPHICS USING "

PR I NT" THE CHARACTEF:S · ABfJVE ·THE_ T, I 1 D - AND ,J fcTYS .. 1 1 

PRINT . . . . 
PRINT"THE·- SECOND VERSION MAKES USE OF" 
PRINT 11 HIGH RESOLUTION GRAPHICS TO 11

PR I NT" ALLOW DRAl.J I NGS . -OF MUCH FINER DFTA t L TO BE MADE. ·11 : PR I NT 
GOSUB2500 
CLS:PRINT"IN BOlH.PRDGRAMS, YOU Cf?NTROL 
PRINT"THE CREATION . OF THE ;PICTURE·" 
PRINT"USING THE . ·ARROW KEYS· IN THE'' 
PRINT 11 LOWER RIGHT HAMD CORNER or THE " 
PRINT"KEYBDARD." 
PR I NT@227 , " r NPUT qm 1 CE 11 

PR I NT@291 , '' A - : LOW-· -RESOLUTION" 
PRINT@355, "B --··_HIGH :RESOU.JTION" 
PRINT@241�""; 
PRINT@241,."u ;:INPUTA$ 
IFA$="A"THEN GOTO 900 
IFA$="B"THEN GOTO· 1000 
GOTOB90 

. · · · ' , . .

CL S: PR I NT''- , - l. OW RESOLUT I Ol·J GRt-\F'.H I CS °: 

IJ 

PRINT: PRIN·r 11 DURING · THE · RUNNING OF THf: 11 

PRINT"PROGRAM USE ff; .MADE OF, THE EIGHTC.flLOUP KEYS ALONG"; 
Pf.:INT" THE TOP OF THE KEYBOARD . TO";
PR I NT" CHANGE COL OURS DUR I NG DRA!AJ I MG. " 
F'RIMT:PRINT,.AS WELL AS THE·CtJLOUR·t<EYS 1-8 ! "
PR J NT II THE FOL.LOW I NG Kf:\"S . ARE ·, AL so II 

PRINT''AVAILABLE . FOR USE DURING THE m::Al•JJNG. '' 
GOSUB2500 
CLS:PRINT:f'R.tNT"lT IS SUGGE!3TEn nlAT vnu M?'il<E" 
PFUl\fT"A. NOTE ON A: P-'IECF. .-OF PAPER OF" : 
PRJNT"THE-FOl.L.OWlNG l<EYS TD BE USED DUHJNG DRAl.rJING. 11 

�- JNALCOMPUfER'GAMES·: 
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\ . �� 

� 920 GOSUB2500 

921 CLS:PRINT@132, "J. - ";CHR:f:(14'3)/•• GRAPf�tr.S" 
9-22 ·PRINT@196� 11 D - ";CHR$(1.32);" GRAPHICS" , .. 
924 PR r NT@26lll, " r -- _ "; CHRi= c 1,'-1-"P ;· _;, - G�APH 1 c�; "_ · 
925 PRINT@324, "I -:- ··u; Cl:--fR$ U33-l-� ,'!· -Gf�APHICS". - .. 
926 GOSUB 2500 . . _'·.:' . . ·: ·. .. -.. . :--_ 

. 927. CLS: PR I NT@l .32 �-;,. G -- · GHEEN ... 8AC�(GHOL.IND"
. 

928 PR I NT.@ 164 , "0 :_ � · ORANGE BACKGRIJUND 11 
• .•. ; 

929. Pru NT@t 9c,, "G+r.c DAR�� GREEN BACi<GR□UND" •,> - · .,.

930 PR I NT@22A ,· "O+ B -RED F.cACKGROUNO 11 ;'i. :, • . , .• .
931 PR T NT@260. 11 Z RUBOUT · BACKGROlfND '' 
932 PR I NT@292; II C.. cu.::AR .. THE . SCREEN',''·, . 
933 F'RINT@324,."P -·-;,COPY TO PRINTE"H tGP·-1001"
934 -F'RINT·@::::56 1 "R, -: .. RE·..-f.:tJN THE FR06RAM 11 

•.. 

936 PRINT@388 ., "H ·- MOVE TO IHDH RESfJLUTlONII 
950 l F I Nt<EY$='" 11 THEN 950 

·955_ IF INKEY$=""THEN 950
.. · 9,',0I \l-:::0 

965 X=0 
970 CLS:GOT0100 
1000 CLS: PR I NT" 11 I GH RESDl�UT I ON GRAPH res " 

-1010 F'RINT:PRINT"IN THIS MODE YOU HAVE A CHOICE"

·. _ _-, .... 

; ".,,,..'.: 
"\

r
:.· 

. .l: 

. . . 

. 
I �'> .• ··' . 

1020 PRINT"OF TWO. BACf<GROUND COLOURS ! GREENANO. BUFF.•�: PfUNT .
1030 PRINT"THE:SE ·c□LOURS·,t1ND THE FOf::EGROLJNDCOLOURS FOR DRAWINt3";

·1040 PR I NT" , ARE SELECTEDFROM THE. E" I GHT -COLOUR l<EYS _ ALOM.G.''·; . 
. ... 

1050 PR I NT II THE TOP OF THE KEYBOARD .. 11_ 
_ 

. . · , . .- � 

1060 PR I NT: PR I NT" THE FOLLOlAJ I NG SUMMAR I SES. _ Tl lE"
1070 PRINT"COLOURS Al/AT.LABLE. 11 

1075 GOSUB2500 . ,. ' '. ; ► 

1085 CLS: PR I NT: PR I NT" GHEEN �ACKGHOUND " .. : Pl� I Nl 
1090 PR I NT 11 · 1 __ . RUBOUT 11 

.1095 PRINT". 2 - .YELLOW" . �-
1100- PRINT" 3 - .BUJE·11 

.1.105 PR
°

INT" .4 -.:RED" 

_;:��-· 

... 

... .-�� .i 

111(21 PRINT · 1 '. _ 

- 1115 PR I NT" BUFF BACKGRDlJND ..-! PR I NT 
.. 
.. -..:

· 
' ·-�%t.�: r _  

1120 PRINT" 5. -, RUBOUT" ,-
1125 PRINT". 6 CYAN"

1130 PRINT" 7 MAGENTAII ·· 
��- .. ---·. ·-· . - . 

' •. ,:. - -_ ' 

•�·�-.
.
.. -� ; -:t 135. PRINT" ·9 ORANGE" 

······- --· · �• :• 1�. 
� �- -�-••: I!�� .. -��• •��'.i:��: '� 1140 GOSUB2500 -·� ,._ -�-. · ;;·-_ . 

1150 CLS: PRINT".Ti1F. �FOL LOWING l<.EYS ,A
-
RE ALSO U!3EDTD CONTROL THE11; :�·-,•.· .. ,;: .\ ..

1160 F:'R"INT'1 PROGRAM. 11 
. 

• _
_ . • _ ·-

· 
·
. 

·, · : .• _ \:�,-

,._ 

1165 PRINT@131 ,: II C -· CLEAR THE SCHEEN" �·-:::". -1170 PRINT@19�� ,."P- - COPY TO PF:INTER [GP-100] 11 

1175 PRINi@259�hR - RE-RUN THE PROGRAM"
. 1180 F'RINJ@323 ;·;�L :: __ MOVE -T□ LO"' RESOLUTIOt� - _. ·.GRAPHICS'!·

'· . 

. i 185 PR I NT@480 ·• 11 PRESS <SPACE>.- TO· START D�:AW I NG" :
1190 IF INKEY$·(> 11 "THEN 1185 - .. - . . .... 
1195 _:IF· INKEV$=" · "THE·N 1195 

··1200 GOTO -600 _ ·
. ,2000 C:t-=INKEY$ . - . . .. 

2005·IFC$= 11
,11ANDX<30THENX-=X+l 

2010 IFC$="M"ANDX>0THENX=X-1 
2020 IFC$==" �- 11 ANDY>0THENY:-:Y-1 

' ?�.;: 

·2510
2030 IFC$=" "ANDY<15THENY=Y+1 2520 

2040 _RETURN . . . . . ,,2530 
, -2500 PR I NT@485, '! PRESS :•·i < C > TO .CONT I NUE"; 2540 

,•. � - .- . . ' 

. ·, ., ,· 

I �::• 

;'r • ••• �' 

IF_ ·INJ<EY$< >"C"THEN 2500 
IF INf<EY$="C"THEN. ·2520
I.F lNKE'($="G"THEN 2520 
RETURN .. 
--·· .• • ... ,_ --�•,; .. ,,-.• -,,i,..._;1,:�-A ....... ,.:.:.-t.-.. ,....·--� •(.-,.,,_..� .. • .... ,11:•.1. � 

67 
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·, ,;. . . . . . . . . �.. ,. . . . ·. 
: :i·.,.i,, .;J·•w.+ 4·-.,•1-. & .,:,,.r,,I •. · · A .... .,. ' , .... .,. •·-"' . t• "" -.. .,. · • � • , 

f i[ft}ti(�)}�f\L:;).:_::;�- .- . . · 
· .{ MORSE· TUTOR - -
:' ?,PROGRAM 
·::: 'f>\(,,,_.: ·: :::.>• --•,-> - . .. , . :L. : .

/fhif'!'.>togram; runs ·on:·_the stan:. 
:> '.:', ·darci TRS80 MC IO with 4 Kbytes of ..
f ·\ memory, and should also be sui':-
··· ·.\'able-for the TRS80 CoCo, It runs
';: \ rand9m · Morse.-in gro'ups, of, five.
:··. ·.;char�cters,. You may· select· the·
�:' '·. number of characters tu be repro:-

>'; : ,duced (up to 200). the speed (up· 
;; .', to ·15 words per minute) and to 
; :; :.:. have letters,-numbers or both. A . 

·:'. delay between· letters and words
·· 'may also be s�lected.. . . . · -

... /_:- .. The, program _starts by .sound- . 
/. ' · 1ng the preset characters,:and on 
· /completion they are printed on .· the screen. There is provision t':> 

:· re-run without resetting the var1- .
: ables, :and an auto-run. facility 

· i·:· -··:that.prints the checklist on�.· 
_fiCreen, pauses, then re-runs .. 

. : , .: . , When you call for 200 charac, 
.; .\:ters, the computer is using •very 
· ·, ·/close to 4 Kbytes. For this reason.
�:: :line '.numbers .were kepc-- low· to 
!�' 

'/take up less memory and no 'anti-:
;,. ,•: crash'·_ programming .-has, been
.:: /done. If you make an incorrect en-

: try·-during the menu setup. 'the · 
· program may indicate an error, in· 

. which case you will h.ave to re-n.rn 
., ;.,thec,prograrp, .: . ·. . . .. .·., :, If. you're using a Coco use the 

{wtjrd :pause· Instead of 'delay' in · 
· , :\lines, I 2, · t9:and 80; the Coco 
. ;:.doesn't seem to like the. word , 
i, "delay', · · · -

Basir'Heath, 
.. Hamilton, Old 

I Cl.:j 

- l'FllNT"/\1.lTO .. RUN":PRINT"YESl,1)"!· 

PRINT"NO .. l:.!I'' 

!, CL.EAR '5011 

"i DATA h'.11h:.:!,t,0,'5b,4813'..!,'..l�;35,'.3 

• l , '• 7 , 6 , l 7, 2 I , 'J , ::! • 20 r l l , 16 , 4 , 30 , l 

,·i, lH, 7,�.1";,::!.:.!,:!7, 10,8,:3, 12,24, l 

_ 1,. :.;.e:-,. 2Y, l'J 

I, ·1 i'iPLIT •�·-

7 DIM 1-1$1 :Jh l 

H H>� I·-\ To··Jo:Rt::AD J:LET B$lll 

1'111<$1.J I. 

'J Nt,;XT I: CI.S 

l·TII, 

I I I .LT Sl'EE0•7. "1/Si >EEfl 

I:.! I NPIIT"DELAYI O· 15.l'? w ; IIEI.AY: OEL 

A\· .. t>t:I.AY�"io 

·1·1, INl'IJT"NII: -CIIARA<�TEl<SIMAl< �001 

.. ; N 

1-• INl 1liT"LETTERS< l 1Nl1118ERSl::!ICJI{ 

IH>l'lll 'I l'f" ;L 

I"> IIIM T$I N l 

\I, C:I.S: PIH NT TAf\l '3 l "MORSE TUTOR 

l'kOGkl\M": FOR 1 ·• 1 TO N 

17 I.El' T$( I l•CHR$<RNDI I0•-l•<L· 

1••:::!b•·l•IL- :::>>•10•-l•<L•l>l:NE 

XT I 

IH FOR l•I TO N 

I • I I. I -T X ·' ASI '. l B$1 ASCI T$ I I l I l I 

'...!ll c;oSUB 6"i 

:..:·1 ll•-I,(NT<l/'5I><'5··TIIEN :.!') 

.!"• I�- I ,f'. TIIEN 'J:;! 

,\\•"\l1':NEXT Z 

'Ill GIITO :.!"i 

·1:..: FOR(,\ TO-N 

·1•, IF A.SCIT$< I 11 ·-ll'l- THEN 'l'J-

• .,�. \.!'"' 

, ·\H GOTO ·,41'1 ., · ·, , ·,, -· -•, ·•. 1 1-,, ,: ' 

:3'J PHI.NT'' c;;HR$1.AS�IT$Ci ii;541; 

40 IF I• INTI I /::!5l•�5 TIIF.N 4b 
' ,, ,  

,/�1 IF !�INT! 1/51"-5 THEN 44 

. 42 .IF I •N THEN 49 
.. f;-· 

· 4(1 NEXT I · 

44 Pl-ti NT" "; 

45. GOTO 42 

.46 PRINT 

47 GUTO 4::! 

-••) IF R·· ,::: TIIEN 90 

'iO PI-IINT:PRINT;PRINT 

'51 PRINT"PRESS i.:EY1111ENTER1TO R 

E-TR\'":PRINT "PHESS 1':EY<::!)cENTER 

I TO EXIT" 

.. '5::! ·INPUT P: IF p, 2 'THEN lb ! 

'33 'nATA 80,d�,79.it,82,h'3,77,1:!, 

',7::!, 3::!,86, 7'3, '5::!, 6,. 66, 72 

' "i4 ·ctB:PRINT:PRINT 

.57 FOR l•l TO �7 

'59 �EAD A 

bl PRINT CHR$CA>; 

·f.>'.1 NEXT I:END 

r,r, LET y,x,1::::LET X-INTIYl 

ft7 U-1::!•SPEED•I .l�IY· Xl•4I I 

ill ::;t>UND :.!00, li' . 

7'i IF X�l TlifN·HO 

77 HlR Z- I TO I NT< 40•�PEED I: NEXT 

z 

7H <iOTO l,"i 

Hll Hlh: Z-•I TO INl'I 1:.!ll•SJ>EF.D•IUFI. 

M'•:I I I: NEXT Z '. 

H5 RETURN 

<1t1 l•H I NT: Pt:1I NT: PR I NT"l'RES..";- 'O�FA 

1-:' ·TO EXIT" 

!•··:··1 

, ..... . .,,_. 

,, .. , 1701< _I �1 TO tl)OllO:NEXT I :GIITO. · ·:.' 

In 

:.. .._,.· ..,. _____ --_. ___________,. ___________________________________ .;..._;._. ____, 

Ye r. 7 0 



VZ200 

MORSE TUTOR 

(again) 
In the June '85 issue of Your Com­
puter we published a Morse Tutor 
program written by Basi I Heath 
for the TRS-80 MC 10. It was. 
wrongly listed as being intended 
for the VZ200. As a result. Basil 
received several letters and 
phone calls from VZ200 users 
who pointed out first that the 
print had been reduced so much 
it was difficult to read, and 
second that the program didn't 
work (for obvious reasons). 

Basil has very kindly collabo­
rated with a friend who owns a 
VZ200 in rewriting his program for 
that machine. Here we've listed 
both versions (with the right 
machine headings, this time). 
Our apologies to the many peo­
ple we mislead by this mistake .. 

1 REM MORSE TUTOR PROGRAM•CLS 
2 PRINT"AUTO-RUt-l'' 1 PRINT

11YESC 1 )" •PR1NT"N0(2)" 
4 CLEAR !500 

5 DATA 63,62,60,56,48,32,33,3�,39,47,6,17,21,9,2,20,11,16,4,30 

6 DATA 13,18,7,5,15,22,27,10,8,3,12,24,14,2�,29,19 
7 IHPUTR•DIMBS(36) 
8 FORI�1T036=READJ=LETBS(I)•CHRS(J) 
9 NEXT I: CLS 
10 I NPIJT "SPEED( WPM )( MAX 10 )7" ; SPEED 
11 LET SPEEDa5,0✓SPEED 

12 INPUT"DELAY<0-15)?";DELAY=DELAY=DELAY*�0 
13 INPUT"HO=-CHARACTERSCMAX 200)";N 

14 IHPUT"LETTERS(1)HIJMBERSC2)0R BOTHC3)1";L 
l5 DIM T•< H) 
16 CLS:PRINTTRB(5)"MORSE TUTOR PROGRAM"=FORI•lTOH 
17 LETTS(I)�CHRSCRND(l0*-l*<L<>1)+26*-lt<L(>2))+10*-1*<L•1)) 
18 NEXTI•FORI=lTON 
19 LETX=ASC(BS<ASCCTS(l)))) 
20 GOSIJB65 
23 IF I=INTCI✓5)tSTHEN29 
25 IF I ct-ffHEN32 
27 NEXTI 

29 FOR Zc1 TO INT(200*SPEED+CDELAY*5)):NEXTZ 
30 GOT025 
32 FOR I= 1 TOt·l 
34 IF ASCCTS(I)))10 THEN33 
37 PRINTCHRS<ASC(Tt<I))+47); 
38 GOT040 
39 PRINTCHR,<ASCCTtCI))+54); 
40 IF I::o:INT(l/25>*2�THEN46 
41 IF I�INT<I/5)t5THEN44 
42 IF I::o:NTHEN49 

43 NEXTI 
44 PRINT" " ,I 

45 GOT042 
46 PRINT 

47 GOTO42 
49 IF R<>2THEN90•PRINT•PRINT:PRINT 
50 PRINT"PRESS KE'l'( 1 )(ENTER) TO RE-TRY" 
51 PRINT"PRESS KEY( 2 )(ENTER) TO EXIT" 
52 INPIJTP•IFP<2THEN16 
53 DATA 80,82,79,71,82,65,77,32,66,83,58,45,32,66,46,72,69,6� 
54 DATA 84,72,32,86,75,52,65,66,72 
SS CLS:PRINT•PRINT 
57 FORic1T027 
59 READA 
61 PRINT CHRS(A); 
63 NEXT I = EtlD 
65 LETY•X/2:LETX=INT(Y) 
67 Q=<2*SPEEDtC1+(Y-X>*4)) 
70 SOIJND25,Q 
75 IFX=1THEN80 
77 FORZ::o:1TOIHT(40tSPEED)•NEXTZ 
78 GOT06�. 
80 FORZ::o:1TOINT(120tSPEED+<DELAYt3)):NEXTZ 
85· RETURN 

90 PRINT=PRINT•PRINT"PRESS-'BREAK'-TO EXIT". 

95 FORI=1T010000:NEXTI:GQT016 

Ye 



TRS-80 MCIO 
L 

1 C:LS 

2 PRI N"T "Al.!10-RllN": PRI 1'T"YES< 1)": PRI NT"NO- ( 2)" 
!, CLEAR 500 
5 DATA b3,62,6U,5&,48,32,33,35,39,47,6,17,21,9,2,20,ll,16,4,30,13,18,7,5,15,22,2 
7,10,8,3,12,24,14,25,29,19 
C. INPL'

T 
R 

7 DIM B$(36) 

8 FOR J··l TO 36:RFAD J:Ll:.1 B$<1>=CHR$<J> 

') NEXT 1 :CLS 
10 INPIJT"SPEED<WP!'1>(11AX 151'?";SPEED 

1 1 LET SPEED� 7 . 5 I SJ-'EED 

12 INPUT"DELAY(O I5)'?";DELAY:DELAY=DELAY•50 

13 INPUT"NO: -CHARACTERS(MAX 200>";N 
14 lNPUT"LElTERS<l>NUMBERS<Z)OR BOTH<'.JJ'/";L 

15 DIM T$<N) 

16 CLS:PRINT TAB<5>"MORSE TUTOR PROGRAM":FOR I=l TO N 

17 LET T$(1>=CHR$(RND\10,.-l•(L 1 ,1)•26•-l•<L<>2>>•10•-l•(L&l)):NEXT 

18 FOR I• 1 TO N 
19 LET X�ASC(B$(ASC<T$(1)))) 

20 GOSUB 65 

23 IF JLINTCl/5)•5 THEN 29 
25 IF I=N THEN 32 

27 NEXT I 

29 FOR Z=l TO INT(200•SPEED•<DELAY•5)):NEXT Z 

30 GOTO 25 

32 FOR I·· 1 TO N 

34 IF ASC<T$<I 1) ·10 THEN· 39 

�7 PRINT CHR$<ASC<T$(J>)•47J; 

.3� GOTO 40 

39 F'RI NT CHR$1 ASC<T$( I>) •5•'• >; 

40 IF I 0 INT<J/25'•25 THEN 46 
-�1 IF 1-INT<l:'5).o5 THEN 44 

42 IF I•N THEN 49 

43 NEXT I 

44 PRINT" "· 

1,5 GOTO 42 

1,6 PRINT 

47 GOTO 42 

1,9 IF R· •2 THEN 90 

50 PRINT:PRl�:PRINT 

51 PRINT"PRESS KEY'1HENTER>TO RE-TRY":PRINT "PRE-C::S KEY12)(ENTER>TO EXIT" 

'32 INF'UT P: IF P· 2 THEN 16 

53 DATA 80.82.79,71,82,G5.77,32,6o,89,58,45,32,66.46,72,69,65,84,72,32,86, 75, 52, 

65,ob.72 

54 CLS:PRINT:PRINT 

57 FOR t�l TO 27 

5q READ A 

bl PRINT CHR$<A>; 

63 NEXT I : l::'l'liD 
65 LF.T Y·X 1 :!:LET X INT<Y) 

67 Q•l�•SPEEO•I l•(Y·X>•4)> 

70 SOL'ND :.:.:oo,<J 

75 IF X�l THEN 80 

77 FOR z, 1 TO 1NT<40•SPEED>:NEXT Z 

78 GOTO 65 

80 FOH 2°1 TO 1NT<120•SPEED•<DELAY•3)):NEXT Z 

85 Rf-TUHN 

90 PRINT:PRINT:PRINT"PRESS-'BREAK'-TO EXIT" 

95 FOR 1-1 TO 10000:NEXT I:GOTO 16 

Ye I· t!o-Js-� 



0 ' ELECTRIC TUtf£L 
1 ' WRITTEN BY BRUCE DANIEL 

2 ' 

18 CLS : COLOR 2,0. 
20 PS = CHR$C 143) 
38 FOR 1=1 TO 18 : P$=PS+CHR$C176) 
41 t£XT I : PS=PS+CHR$ C 143 l 
58 IF Iff<EYW" n£N X=RNDC0) :GOTO 50 
1B8 Pr>=:16-INTCL..EHIPS)/2) 
110 Z=16 
1311 PRINT TAllCPP) ;PS :POKE 28672+Z,99 
141 IF RNDC2)=1 n£N Pr>=PP+RNDC3)-2 

ELECTRIC 

TUNNEL 

The object of the game is to travel 
along the tunnel. avoiding the 
electrically charged walls. 
· the program uses joysticks for

control. but by modifying lines
170 and 180 the program could
use the keyboard:
170 KYS=INKEYS
180 IF KYS="M" THEN Z=Z-1
ELSE IF KY$="," THEN=Z Z+ l

The PEEK in line 190 checks to 
see if the position in front of you 
is clear. Scoring is based on the 
distance you travel along the 
tunnel. 

Bruce Daniel, 
Mudgee, NSW

158 IF PP<3 n£NPr>=3ELSE IFPP>C32-L£N(PSl-3)THENPr>=32-LENCPS)-3 
161 IF CN<16 1lEN 298 
170 JK= INPC43) AND INPC4o) AND 31 
18" IF JK=27 n£N Z=HELSE IF JK=23 THEN Z=Z+l 
190 L=PEEKC28704+Z):IF L0144 AND L0176 AND L0128 HEN 400 
290 CN=CH+l:IF CN/300INTCCN/30) TIEN 130 
380 Q=lEN CPS) 
318 IF Q<=5 TIEN 130 
320 PS=LEFTSCPt, 1 )+l'IIDiCPS,2,Q-3)+RIGHTS(P$, 1) 
33a GOTO 138 
4i0 PRINT:POKE 28672+Z,45 
418 COLOR, 1 :SOOND31, 1 :SOUND31, 1 :SOUND23, 1 :S0llm23, 1 
420 SOUND13,I:SOUND13,1:SOUND4,5 
425 
440 SOUND 8, 2 
450 COLOR,0 

460 FORI=lTOS 
470 FORTD=1T025:�XTTD 
48111 PRINTa0, 1 -ff CRASH CRASH CRASH CRASH t+- •; 
498 FORTD=1T025:NExm 
see PRINTae, • ..

518 FORTD=lT025:tEXTTD, I 
520 PRINTci128, 'SCORE:•;' INVERSE 'SCORE' 
530 SC>=INTC!»l.2-DN) :PRINTSC; 
540 PRINTo4811!, • PRESS <RETURN> TO TRY AGAIN'; 
550 IF IN<EY$0CHR$( 13) HEN sse 
560 R\M 

·yo \JV Cor-.p-..·t <.v 

f �;,



vz 200 

NUMBER SLIDE 

Number slide is a computer ver­
sion of the puzzles that used to be 
given away with breakfast cereal. 
This version has been adapted 
from a ZX8 I program printed in 
thi� magazine a few years ago. 

The idea is to rearrange the 
numbers in correct.order after the 
computer has mixed them up. 
The program should work on 
other computers without much 
modification. 

Bruce Daniel 

Mudgee NSW 

10 DI1'1A(9) :BSS=CHR$(8)+CHR$(8l+CHRS( 127l+CHRS( 127l 
12 ZS=' 
15 CLS 
28 FORX=1T09 
38 LETAIXl=0 

48 t£XTX 
58 LETA<Sl=-32 
68 FORX=1T09 
78 IFX=5TtEN60T0138 
80 l£TP=RND18) 
99 FORY=l T09 
lN IFA(Yl=PTHENGOT080 
110 t£XTY 
129 LETA( Xl=P 
130 t£XTX 
148 PRINTt3224,ZS;Zs; :PRINTa0, i 
280 FORX=lTOJ 
210 FORY=l T03 
220 PRINTCHRf(A(Y+(X-1 )+3)+64) i • '; 
248 t£XTY 
258 IFX=l TtENPRINT' 123" 
260 IFX=2TIENPRINT' 4561 

278 IFX=3TtENPRINT' 7891 

280 PRINT 
29e NEXTX 
Jee PRINT 
3te PRINTa256, 'l'10VE FROM: • ;Bss; 

Ye f'· 114.

328 INPUTF 
348 IFF>9TI£NGOTOJ18 
350 PRINT 
360 PRINTa:32!, 1'10'.£ TO: • ;BSs; 
378 INPUTf 
380 PRINT:IF(F=3ANDT:4lOR(F�T=3lORTclTI£N318 
398 I FT>90fH F •=oANI>T = 7 l OR ( Fz 7 ANO T =o l n£t«;OTOJ60 
480 I FHOT Am =-32TI£H60T0368 
410 IFABS(F-Tl:r10RABS(F-T>=3TI£N60T0430 
428 60T0310 ' 
430 LETA!Tl=A(Fl 
448 LETAff):r-32 
45B QS 
470 FORI7=1TO7 
488 IFA( I7l>A( 17+1 )TID60T0210 
490 PEXTI7 
see PRINT'COHGRATLUTIONS, • 
510 PRINTTA!(5)"YOU �VE SOLYED n£ PUZZLE.' 
529 PRINT 
530 INM'TRY AGAIN (Y/N) ';H 
5tl IFXS<>'N'nENR\M 
5� QS:END 



CUBE 
By Maurice McMullan 

This program was written for the VZ-200 
computer and requires a 16k expansion 
module. The program is a variation 
of one written by J. Schultz which 
was published in Australian Personal 
Computer 1982. 

It allows the player to manipulate the 
Rubik's Cube by using various com­
mands. The commands consist of a series 

of instructions which rotate the sides of 
the cube in a clockwise direction through 
a number of right angles. 

Special instructions permit: 
l. Set up a random cube (to test the
player's ability to solve the cube). 
2. Store a cube on cassette.
3. Restore a cube from cassette.
4. To go back to the previous cube if

4 CLS: PRI NT@233, "x * :.:ClJBEx � �"; 

current instructions _do not produce the 
desired effect. 
5. If all else fails the program will arrive at
a .. solved" cube (by cheating of course).

A simple error detection routine deter­
mines if a side designator is incorrect and 
if so the command containing it is 
ignored. 

6 PRINT@291,"WRITTFN BY M.MC.MULLAN":FORA=lT03000:NEXT 

7 CLS: PR I NT@229. "I NS-J 1-'i. ,CI' TONS? (YORN)"; 

8 F$=INKEY$:K$-:-:INKEY$:IFK$=""THEN8 

9 I FK$=- "Y .,THENGOT02000 

10 CLS:COLOR,1:CLEAR 420 

20 C$ ( 1 ) c:c "B" : C$ ( 2) = "F" : C$ ( 3) = "R" : C$ ( 4) = '' L" : C$ < 5) = "D" : C$ ( 6) = "U" 

30 CD(1)�2:CD(2>�6:CD(3)=18:CD(4)=12:CD(5)=4:CD(6)=21 
_____________________________ ____.47 

PERSONAL COMPUTER GAMES 

'I � ( 1) : 0 cJ. S-! 

t 47- S'�.
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40 DIM1(9,6) 

50 REM SET UP FOR PERFECT CUBE 

55 FORA=lT09:FORB=lT06:I(A,B)=B:NEXT:NEXT 

60 GOSUB400:GOT0720 

100 REM SUBROUTINE TO TURN FACE 

110 ITEMP=I(8,N):JTEMP=I(7,N) 
,., 

�-

120 FORINC=6T01STEP-1:I(INC+2,N)=I(INC,N):NEXT 

130 1(2,N)=ITEMP:I(l,N)=JT�MP:RETURN 

200 REM SUBROUTINE TO CHANGE AN EDGE 

210 FORREP=lTOGO:RESTORE 

230 IFCOM:lTHENFORDUM=lTO(COM-1)�24:READSKIP:NEXT DUM 

240 FORI2NC=1T03 

250 READPO,FA:ITEMP=I(PO,FA) 

260 FORINC=lT03 

270 READP2,F2:I(PO,FA)=I(P2,F2) 

280 PO�P2:FA=F2:NEXT INC:I(P2,F2)=ITEMP:NEXT I2NC 

320 N=COM:GOSUBlOO:NEXT REP:RETURN 

400 REM SUBROl�INE FOR PRINTING CUBE 

410 RESTORE 

420 RESTORE:FORDUM=1T0144:READSKJP:NEXT 

430 -FORY�OT064STEP32:FORX=29098T029100:READPO,FA 

470 POKEX+Y,CD(I(PO,FA)):NEXT:NEXT 

485 FORA=OT0256STEP128:FORY=OT064STEP32 

495 FORX=29034T029036:READPO,FA 

.505 POKEX-Y-A,CD(I(PO,FA)):NEXT:NEXT:NEXT 

515 FORA=OT08STEP8:FORY=OT064STEP32:FORX=28966T028968 

530 �EADPO,FA:POKEX+A+Y,CD(I(PO,FA)):NEXT:NEXT:NEXT:RETURN 

600 REMSET UP INSTRUCTION TO GO BACK TO PREVIOUS SET UP 

605 X$="/":U=O 

,jj 

610 U=U+2:A$=MID$(Y$,U-1,2) 
-18 ._ ___________________________________J 
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630 E$=LEFT$(A$,1):D$=MID$(A$,2,1) 

650 J=4-(ASC(D$)-48) 

660 G$=CHR$(J+48) 

662 H$=E$+G$ 

664 X$=H$+X$ 

670 IFU+ 1=LEN(Y$)THENRETURNELSE61� ,,
-. 

,, 

720 PRINT@O," 

725 X$="":PRINT@O."ENTER COMMANDS "; :INPUTX$ 

727 LL:::Q 

728 LL=LL+l:IFMID$(X$,LL,1)<>"/"THEN728 

729 LL=LL-1 

730 AA=O 

740 AA=AA ➔·2:Z$=MID$(X$,AA-1,2) 

745 REM Q = END GAME 

750 IFLEFT$(Z$,l)="Q"THENCLS:COLOR,O:END 

755 REM Y = PERFECT CUBE 

760 IFLEFT$(Z$,l)="Y"THEN50 

765 REM I = RETURN TO LAST ATTEMPT 

770 IFLEFT$(Z$ ,, l)="I"THENGOSUB600:GOT0727 

777 REM X= RANDOM CUBE 

778 IFLEFT$(Z$,l)="X"THEN784 

779 REM T = STORE CURRENT CUBE ON TAPE 

780 IFLEFT$(Z$,1)="T"THEN960 

781 REM P = RESTORE CUBE FROM TAPE 

782 IFLEFT$(Z$,l)="P"THEN990 

783 Y$=X$:GOTO820:REM SAVE CURRRENT CUBE 

784 REM SET UP RANDOM CUBE 

785 X$="F2":FORJ=1T09 

" .  

, 

786 F=RND(5)+1:X$=X$+C$(INT(F))+CHR$(INT(RND(2)+49)):NEXT 

787 X$=X$-+"/ n :GOT0727 
"-----------------------------------49 
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998 CLS:GOSUB400:GOT0720 

1000 REMDATA FOR MOVES 

1020 DATA7,4.l,5,3,3,1,6,8,4,2,5,4,3,2,6,1,4,3,5,5,3,3,6 

1030 DATA7,2,3,5,3,1,7,6,8,2,4,5,4,l,8,6.l,2,5,5,5,1,l.6 

1 0 4 0 DAT A 7 , 1 , 7·, 5 , 3 , 2 , 3 , 6 , 8 , 1 , 8 , 5 , 4 , 2 , 4 , 6 , 1 , 1 , 1 , 5 , 5 , 2 , 5 , 6 

1050 DATAl,3,1,2,l,4,l,1,2,3,2,2,2,4,2,1,3,3,3,2,3,4,3,l 

1060 DATAS,3,5,l.�,4,5,2,6,3,6,1,6,4,6,2,7,3,7,1,7,4,7,2 

1100 REM DATA FOR PRINTING 

1110 DATAl,5,2,5,3,5,8,5,9,5,4,5,7,5,6.5,5,5 

1120 DATA3,2,2,2,l,2,4,2,9,2,8,2,5,2,6,2,7,2 

1130 DATA3.6,2,6,1,6,4,6,9;6,8,6,5,6,6,6,7,6 

1140 DAT A 7, 1 , 6, 1 , 5, 1 , 8, 1 , 9, 1 , 4, 1 , 1 , 1 , 2, 1 • 3, 1 

1150 DATA5,4,6,4,7,4,4,4,9,4,8,4,3,4,2,4,1,4 

1160 DATA5,3,6,3,7,3,4,3,9,3,B,3,3,3,2,3,1,3 

2000 REM INSTRUCTIONS 

2005 CLS:PRINT"xxx:t:x:t:xx INSTRUCTIONS :t::t::xxx::1e::1exx":PRINT 

2010 PRINT"THIS PROGRAM ALLOWS ONE TO PLAY" 

2020 PRINT"WITH THE RUBIC CUBE" 

2030 PRINT"SIDES ARE LETTERED:-" 

2040 PRINT" 

2050 PRINT" 

2060 PRINT" 

2070 PRINT" 

2080 PRINT" 

2090 PRINT" 

B

F

u

L

R

D

BACK" 

FRONT" 

UPPER" 

LEFT" 

RIGHT" 

DOWN" 

2100 PRINT:PRINT"xxxPRESS <C; TO CONTINUE xxx":PRINT 

2110 F$=INKEY$:D$=INKEY$:IFD$<>"C"THEN2110 

2120 CLS:PRINT"INSTRUCTIONS ARE ENTERED AS ·-" 

2130 PRINT" I.ROTATION OF SIDES." 
-----------------------------------151 

\J .l(?) : 0 <-� }r. p 47-�J S 0t '· PERSONAL COMPUTER GAMES 



2140 PRINT"SIDES ARE ROTATED IN A CLOCKWISE" 

2150 PRINT .. DIRECTION THROUGH A NUMBER OF RIGHT" 

2160 PRINT"ANGLES.THE SENSE OF THE ROTATION .. 

2170 PRINT .. OF A FACE JS TAKEN WHEN ONE " 

2180 PRINT"LOOKS DIRECTLY AT THAT FACE" ��• ... ·. 

2184 PRINT:PRINT"xxxx·PRESS <C> TO CONTINUE �xx":PRINT 

2185 F$=INKEY$:D$=INKEY$:IFD$<>"C"THEN2185 

2190 CLS:PRINT" AN EXAMPLE OF AN INSTRUCTION IS .. 

2200 PRINT'' R2L3U1B3/ .. : PRINT 

2205 PRINT" MUST END COMMANDS WITH A /":PRINT 

2210 PRINT .. THIS MEANS ROTATE:- .. 

2215 PRINT" RIGHT FACE THROUGH 180DEG" 

2220 PRINT" LEFT FACE THROUGH 270DEG" 

2225 PRINT" UPPER FACE THROUGH 90DEG" 

2230 PRINT" BACK FACE THROUGH 270DEG" 

2250 PRINT:PRINT"xxxx PRESS <C> TO CONTINUE xx�x":PRINT

2260 F$=INKEY$:D$=INKEY$:IFD$<>"C"THEN2260 

2270 SPECIAL INSTRUCTIONS" CLS:PRINT" 2. 

2280 QUIT GAME" PRINT" Q 

2290 

2300 
2310 
2320 
2330 

PRINT" 

PRINT" 
PRINT" 
PRINT" 
PRINT" 

y 

I 
- X

T
p

SET UP PERFECT CUBE" 

RETURN TO LAST ATTEMPT" 
SET UP RANDOM CUBE" 
STORE CUBE ON TAPE" 
RESTORE CUBE FROM TAPE" 

2333 PRINT:PRINT"xxxxPRESS <C> TO CONTINUExxxx":PRINT 
2334 F$=INKEY$:D$=INKEY$:IFD$<>"C"THEN2334 

2340 GOTOlO 

2500 REM ERROR ROUTINE 

2510 FORJ=lTOLLSTEP2 

2520 IFMID$(X$,J,2)=Z$THEN2?.40 

2530 NEXTJ:PRINT@O, .. NO ERROR FOUND? .. :JP==l:RETURN 

2540 IFJ=lTHENJP=l:RETURN 

2545 Y$=MID$(X$,l,J-1)+ .. /" 

2550 GOSUB60U:RETURN 

�J2-------------------------------------------' 
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YAHTZEE 
This is a VZ200 version for the 
dice game Yahtzee, designed for 
an unlimited number of players. 

Each player throws his or her 
dice up to three times each turn. 
After the first and second throws 
you can hold any dice you wish to 
keep, re-throwing the balance. Af­
ter the third throw you must enter 
your score in the table provided. 

·once a score has been re­
corded for a particular category, 
that category can't be used again. 
tcne-game-ends after L3 rounds._ 

Because of the limitations of 
the printer used to produce the 
listing it's wise to include the 
graphics !shift Jsl in lines 2020

and 2050. The sections under­
lined should be inserted in in­
verse text. 

The program occupies 5.9 
Kbytes of memory. 

Ian Thompson, 
C.Ollaroy Plateau, NSW 

Main Variable Used 

N$( ) Player's name 
S 1 $( ) Titles ot category 
S2$( ) Description of category 
SC$( ) Update score for each category 
DF( ) Spots on dice 
SC( ) Score 
ND( ) Random number for dice 
NP Number of players 
IP User update of scoresheet 
TURN Turn number 

Main Routlnes 

0- 46
100

130 
140 
160-170
165
180-190

2)0 

290-320
330-420
470-570
600-650
1000-1120
1130-1160
2020-2050
9000-20040
21000-22140

Title graphics 
Initialises screen background 
Clears memory for variables 
lnpufpfayers· names 
Initialises variables 
Input players names 
Limits player's name to I I characters 
Set number of player turns per number of 
players 
Random number generator for dice throw 
Print score table 
User update of score 
Updates total score 
Displays final score and placings 
Data statements for score table 
Data statements for spots on dice 
Displays dice 
User update of score subroutine 
Instructions D 

Yovr Co'""'pvftv- DJ; 8S-
� /05 -107 

I or.), 



0 '**************************** 
1 '* VZ-200 Y A  H T  Z E E  * 
2 '* IAN THOMPSON - COLLAROY * 
3 '**************************** 
4 CLS:SOUND 25,6:COLOR,O 
5 FOR X=l TO 32:POKE 28671+X,204:POKE 29151+ 
x, 195 
6 POKE 28672,174:POKE 28703,173:POKE 29152,1 

71:POKE 29183,167 
7 NEXT X 
8 FOR N=28704 TO 29120 STEP 32 
9 POKE N,202 
10 NEXT N 
11 FOR 0=28735 TO 29151 STEP 32 
12 POKE O, 197 
13 NEXT 0 
22 PRINT@106," YAHTZEE " 
24 A$=" IAN A�THOMPSON 11 

26 B$= 11COLLAROY PLATEAU" 
28 FOR N=l TO LEN(A$) 
30 PRINT@231,RIGHT$(A$,N); 
32 PRINT@263,RIGHT$(B$,N); 
34 NEXT 
35 FOR 1=1 TO 500:NEXTI 
36 PRINT@454,"INSTRUCTIONS (Y/N)?" 
38 IF INKEY$() 11

" THEN 38 
40 A$=INKEY$ 
42 IF A$="N 11 THEN SOUND30,1:GOT0100 
44 IF AS<>

11 Y 11 THEN 40 
45 SOUND30,1 
46 GOSUB 21000: 'INSTRUCTIONS 
100 POKE 30744,0:COLOR 5,0:CLEAR 1000 
120 R=RND(O) 
130 CLS:PRINT@12B,"NO. OF PLAYERS";:INPUT NP 
135 SOUND 31, 1 
140 DIM SC$(13,NP>,S1$(13),S2$(13),N$(NP>,DF 
(6,6),SCCNf:'),YF(NP) 
145 60SUB 1000 
150 FOR I=l TO NP 
160 CLS:PRINT@128,"PLAYER # 11 ;!;:INPUT"'S NAM

E"; NS ( I> 
162 SOUND 31,l 
165 IF LEN(N$(1>>>11 THEN SOUND 20,1;10,1:GO 
TO 160 
170 NEXT 
180 FOR TURN = 1 TO 13 
190 FOR PL=l TO NP 
210 FOR R=l TO 5:ND<R>=RND<�):NEXT 
220 GOSUB 2000 
230 GOSUB.3000 
240 PRINT@416,"REMEMBER THESE,THEN" 
250 PRINT"HIT ANY KEY TO CONTINUE":AS=INKEY$ 
260 A$=INKEYS:IF A$="" THEN 260 
270 FOR 1=1 TO 6:N<I>=O:NEXT 
280 FOR I=l TO 5:N<ND<I>>=N<NDiI))+l:NEXT

290 CLS:PRINT"CHOOSE A CATEGORY,";N$CPU 
300 FOR I=l TO 13:PRINTUSING"##) ";I; 
310 PRINTS1$(I>;S2S<I>;SCS<I,PL) 
320 NEXT 
330 PRINT:INPUT"WHICH Cl-13l";IP 
340 IF IP<1 OR IP>13 THEN 290 
345 IF IP=12 THEN 12000 
350 IF SC$ < IP, PU < >" 11 THEN 15000 
360 IF IP<7 THEN SC$(IP,PL)=STRS<IP*N<IP>> 
370 IF IP=7 OR IP=8 THEN 7000 
380 IF IP=9 THEN 9000 
390 IF IP=lO THEN 10000 
400 !F yp,.,,.1 � THEN 11000 
420 IF IP=13 THEN 13000 

43(1 
440 
460 
470 
480 
490 
500 
510 
52(1 
530 
�4(l 
550 
560 
570 
58(' 
58=, 
590 
600 
620 
630 
640 
650 
660 
670 

NEXT PL:NEXT TURN 
FOR PL=l TO NP:FOR I=l TO 13 
NEXT 
FOR I=l TO 6 
SC<PL>=SC(PL)+VAL<SC$Cl,PL>>:NEXT 
IF SC<PL>>62 THEN SC<PL)=SC<PL)+35 
FOR 1=7 TO 13 
SC<PL>=SCCPL)+VALC�C$(l,PL)) 
NEXT:NEXT 
FOR I=l TO NP-1 
HI=O:FOR J=l TO NP 
IF SC<J>>HI THEN HI=S:CJ):P=J 
NEXT 
D=SC(l):SC(I)=SC(P):SC\P)=O 
DS=NS(l):NSCl)=NSfPJ:N$(�)=0S 
NEXT 
SOUND 20.1:SOUND 10.1:SGUNO 20. 1 

CLS: F'F-: I NT" AND THE PL.AC I NGS AFE II; 
PRINT:PRINT:FOR 1=1 TO NP 
PRINTUSING"##": I; 
PRINT" J "; N:t CI): TAE: (25); SC (I) 
NEXT 
PRINT@480,"ANOTHER GAME (Y/N)?"; 
GOSUB 20000 

680 IF YNS="Y" THEN �·UN 
&,o CLS:F·FINT•�l62-''™'�M� FOR 1"J-te G4\Jt\e BYE 
·•: E.ND
lC•O<_t 'DATA STATEMENTS 
1 040 FOi, i = l TO 1 3 
1050 READ S1$(l),S2S<I>:NEXT 
1060 DATA"ACES",". [SUM OF 1 'Sl -",".IW,S.", 11 

CSUM OF�J -" 
1070 DATA"�",".CSUM OF 3'SJ -", 11�"• 

11 • C SUM OF 4 . SJ -" 
1080 DATA"F IVES",". [SUM OF 5 'Sl -", "filli.§ 11 , 

". CSUM OF�-" 
1090 DATA"3 OF A KIND",". (SUM] -","i...Q.E....a 
KIND", II. [SUM] -" 
1100 DATA"FULL HOUSE",". [25] -", "SM. STB,, 
AIGHT", ". [30J -" 
i'Tio""OATA''LGE. STRAIGHT",". [40] -","YAHTZEE 

, • [50) -" 
1120 DATA"CHANCE",". [SUM] -
1130 FOR !�6:FOR J=l TO I 
1140 READ OF(l,Jl:NEXT:NEXT 
1150 DATA 66,33,99 .1,66, 131,33. 35, 97,99 

1160 DATA 1 ,3,66,129,131,1,3,65,67,129, 131 

1190 RETURN 
2000 CLS:PRINT NS<PL>;"'S ROLL" 
2010 FOR R=96 TO 224 STEP 32:FOR 5=2 TO 26 S 
TEP 6 
2015 COLOR 5 
2020 PRINT@R+S," "; 'THREE SHIFT J'S 
2030 NEXT:NEXT 
2040 FOR D=l TO 5:FOR N=l TO ND<D> 
2045 COLOR 3 
2050 PRINT@91•D+6+DF<ND<D>.N>," ": 'ONE SHIFT 

J 

2060 NEXT:NEXT 
2070 RETURN 
3000 FOR K=l TO 2:F=l 
3010 FOR J=l TO 5 
3020 P=252+J+6:RR<J>=O 
3030 PRINT@P,"AAAH 
3035 PRINT:PRINT 
3040 PRINT"REROLL THIS ONE CY/NJ?" 
3050 PRINT"CS FOR SCOREBOARDJ":PRINT"CM FOR 
MISTAKE]": YN$=INtCEV$ 
�-060 YN$=lNt<EY" 
3070 IF YN$<)"Y" AND YN$<)"N" AND YN$()"S" A 
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ND YN$()"M" THEN3060 
3072 IF YN$="Y" THEN SOUND 20,1 
3074 IF YN$="N" THEN SOUND 10,1 
3076 IF YNf:="S" THEN SOUND 15, 1 
3078 IF YNS="M" THEN SOUND 20,2;10,1 
31J8(l IF YN:t< >"S" THEN 3130 
3090 CLS:PRINT TAB(5) ;Nf:<PL>; "'S SCORES" 
3100 FORI=1T013:PRINTUSING"##J ";I: 
3105 PRINT S1S(I);S2$(l);SC$(I,PL) 
3110 NEXT:PRINT"HIT AN'Y t<EY TO RETURN:":A:t=I 
NKEY$ 
3120 AS=INKEYS:IF AS="" THEN 3120 ELSE GOSUB 

2000: GOT□· 3020 
3130 PRINT@P," 
3140 IF YNt'="M" THEN 3010 
3150 IF YN$="Y" THEN RR<J>=l 
3160 NEXT 
3170 FOR I=l TO 5: IF RR ( I) =1 THEN ND< I) =RND < 
6):F=O 
3180 NEXT:IF F THEN K=2 
3190 GOSUB 2000 
3200 NEXT 
3210 RETURN 
7000 FOR I=l TO 6:IFN<I>>IP-5 THEN 7030 

1 7010 NEXT 
7020 GOTO 16000 
7030 SC=O 
7040 FOR I=l TO 5:SC=SC+ND<I):NEXT 
7050 SC$CIP,PL>=STR$(SC) 
7060 GOTO 430 
9000 FOR 1=1 TO 6 
9010 IF N<I>>2 THEN NCI>=N<I>-3:GOTO 9040 
9020 NEXT 
9030 GOTO 16000 
9040 FOR I=l TO 6 
9050 IF N<I>>l THEN 9080 
9060 NEXT 
9070 GOTO 16000 
9080 SCSC9,PL>=" 25" 
9090 GOTO 430 
9090 GOTO 430 
10000 FOR 1=1 TO 3:F=l:FOR J=I TO 1+3 
10010 IF N<J>=O THEN F=O 
10020 NEXT 
10030 IF F THEN 10060 
10040 NEXT 
10050 GOTO 16000 
10060 SC$(10,PL>=" 30" 
10070 GOTO 430 
11000 FOR I=l TO 2:F=l:FOR J=I TO 1+4 
11010 IF N<J>=O THEN F=O 
11020 NEXT 
11030 IF F THEN 11060 
11040 NEXT 
11050 GOTO 16000 
11060 SC$(11,PL>=" 40" 
11070 GOTO 430 
12000 FOR I=l TO 6 
12010 IF N<I>=5 THEN 12040 
12020 NEXT 
12030 GOTO 16000 
12040 SC$< 12,PU •" 50" 
12050 IF YF<PL> THEN SC$(12,PL>=STR$(VALCSC$ 
C 12, PL> > + 100 > 
12060 VF <PL> =1 
12070 GOTO 430 
13000 SC=O:FOR I=l TO 5 
13010 SC=SC+NDCI>aNEXT 
13020 SC$(13,PL>=STR$CSC> 
13030 GOTO 430 

15000 SOUND 15,1:CLS 
15010 PRINT4i128,"YOU'VE ALREADY DONE" 
15020 PRINT"THE "J51$CIP>;" ";N$CPL> 
1�030 FOR I=l TO 2000:NEXT 
15040 GOTO 290 
16000 SOUND 15,1:CLS 
16010 PRINT8128,"YOU'RE NOT ELIGIBLE FOR" 
16020 PRINT"A ";SlfCIP>;" ";N$(PL> 
16025 IF IPz12 AND YF<PL) THEN SOUND 0,8:GOT 
0 290 
16030 PRINT1PRINT1PRINT"DO YOU WANT IT ANYWA 
Y CV/NJ?"; 
16040 GOSUB 20000 
16050 IF YN$="N" THEN 290 
16060 SC$CIP,PL>=" 0" 
16070 IF IP=12 THEN YF<PL)=l 
16080 GOTO 430 
20000 YN$=INKEY$ 
20010 VN$=INKEY$:IF YN$="" THEN 20010 
20020 IF YN$<>"Y" AND YN$()"N" THEN 20000 
20030 IF YNf="Y" THEN SOUND 20,1 ELSE SOUND 
10, 1 
20040 RETURN 
21000 CLS:PRINT"INSTRUCTIONS" 
21010 PRINT:PRINT"IN THIS DICE GAME EACH PLA 
YER" 
21020 PRINT"CAN THRUW UP TO THf,EE TIMES EACH 
". 
, 

21030 PRINT"TURN. AFTER THE FIRST THROW, HE" 
21040 PRINT"CAN SET ASIDE ANY DICE HE WISHES 
". 

21050 PRINT"TO KEEP,AND RETHROW THE BALANCE. 
II; 
21060 PRINT"HE CAN DO THE SAME AFTER THE" 
21070 PRINT"SECOND AND THIRD THROWS. HE CAN, 
N• 

, 

21080 PF<INT"OF COURSE, STOP BEFORE THE THIRD 
". 

21090 PRINT"THROW IF HE WISHES." 
21100 PRINT"ONCE THE PLAYER HAS DECIDED TO" 
21110 PRINT"STOP, HE MUST DECIDE INTO WHICH" 
21120 PRINT"CATEGORY TO ENTER HIS SCORE." 
21130 GOSUB 22100 
21140 DIH S1$(13>,S2$Cl3) 
21150 FOR I=l TO 13 
21152 READ S1$Cl),S2$Cl>:NEXT 
21154 CLS 
21156 PRINT 
21160 FOR I=l TO 13 
21170 PRINT 51$(1);5�$(1):NEXT 
211 72 PR I NT@300, "C SUM OF HOUSU 
21174 PRINT@334,"C1,2,3,4,5,J -" 
21176 PRINT@366,"(2,3,4,5,6,J �" 
21178 PRINT@394,"CFIVE OF A KIND] -" 
21180 PRINT.427,"CANY FIVE �ICEJ -" 
21200 GOSUB 22100 
21210 CLS:PRINT"THE GAME ENDS AFTE� 12 ROUND 
S. "

21220 PRINT"ONCE A SCORE HAS f'EEN RECORDED" 
21230 PRINT"FOR A PARTICULAR CATEGORY, THAT" 
21240 PRINT"CATEGORY CAN'T BE USED AGAIN." 
21250 GOSUB 22100 
21260 RETURN 
22100 PRINT@485, "PRESS <C> TO CONTINUE": 
22110 IF INKEY$()"C" THEN 22100 
22120 IF INKEY$="" THEN 22100 
22130 IF INKEY$="C" THEN 22130 
22140 SOUND 30,1:RETURN 
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11 CJ.'> :'PRINT: PJHN'M'AR(10)'f----t:BW-a-"" 
2a PHilfM'AR(14)"CBY l" 1 Plllln'TAB{9)"[ANDREW ALLETl":,PRilfT 
3e PIUHT" CATCR THE RUGS roR POI!ITS AND" 

.41 PJ?Tlf'I"' F.NF.nnv. usr. <m:!!!ml>,<ID>,um" 
� PRINT" � TO CONTROL THE FROG.": PRINT 
61 PRIN'l'" PRESS ANT KET TO COlffIRUE":10R'l'a1T01t:ll•IHKEY$:11EXT 
?I IFINKETls"", ?0 
1N CLEAR400:DIKU(2,5) ,3(2) ,Bl (2),C(2) ,c1 (2) ,HI(?) ,HS(?) 
110 FORT:a�:Hl(T):11????1???????":HS(T J•25t:HEXT 
z" DATA

I

,' •, • 
211 DATA ', , 
22G DATA" , ',' 
231 DATA" '," ',' 
240 DATA '," •,• • 
259 DATA" , ', 
26t FORT:tT05:FORU:GT02:READA (U T):MEXTU,T 
Z?f Tia2efl:RHs6:SC:l:FORT-t'1'02:BfT)a28672:C(T)sRND(12)+11:llEXT 

� �g'R�n,!m;;gUTICULff l-5";DF:IFDF('!ORDF>5,275 

28e POKEm76,255 
310 FORTa28672'1'02<)151 :POKE'l', 128:!IEXT:COLOR,-320 PRUl'Nt26,' '; 
325 PRI1'1'Ct58,' '; 
33fl PRIHT092, ' 

�l� �gg:m: : . .t-t,H-;;,;;-;,;,. 

345 PRTN'M.448, ••;l-lillii•; :COLOR5 
350 PRIN'Nt}l19, I 

360 PRIIIT0413, '; 
355 PRIH'Nt380,

r
f :-eoLORI 

36 5 PRDl'ffl446, 1 ; 

�� :��m2T02i183:F'On:T, 175:IIEX'l':COLORI 
392 PRIHTe3Z.USIJll"1t#l110" •SC 
395 FORT•0T05: PRI!ffil!T•32•259, Al(t, 'l'lp IIEXT 
397 FOR'l'a:1 '1'01 t: IlaIIIEYI: NEXT: IJ'SC),w,450 
4H IFIHKETlaCHR$ ( 13) , 8N 
410 IFIHKETI•": ", 9(N 
420 IFIMJCETI•" •, C)59 
439 TI-TI-. 5: PRI!ffel1, USIJrl"I .... ;TI; 
449 IFTI (at, 219M 
450 10R'l'at'1'02: POKEB

!
T

i
+c ('I'), 128 

!+61 IFB('l'
l
(28864,B1 T •32:00'1'0511 

471 IFB(T )2'»56,Bl f =-32:00T051t 
48e IFC(T (11,Cl (T):1 :ooro,11 

;: ��d�t��m,;ii�i�:Orn-2)•32:Cl ('l')aRXD(3)-2 
511 B(T)sB(T)+B1 (T):C(T):C(T)+Cl ('f) 
521 POKER(T)+c(T), 12t+RHD(8)•16:IIEX'f:POICE28671, 1 :�8671,2 
531 OOT04� 
8e0 FOR'l'a�5:PRI1"1'Crl'•32+259,Al(I ,'!'); :� 
811 FORT=0'1'05:PRIH'Nrl'•32+259,Al(2,T); :KEXT 
820 Sa28967:Ca1 :GOSUB1<HJ0 
·83fl 10RTa0T05:PRilffff-32+259,A1(1,'1') ;:REl'I' 
&+e 00'1'039, 

� FOR'l'ae,r()5:PRI!fNl'l'•32+259,A1(1,T); �ftEX'l' 

')10 5=28999:C=I :OOSUB1'108 
920 GOT0395 
950 S=2'n31 :Cr:1 :GOSUB10C0 
960 GOT0395 
1� S2S+l :C=C+I :IFPEEK(S)()l28,00T01100 
1<N5 POKES, 188:TbTI•l :PRINT00,USIHO�•;TI; 
1008 IFTI:a<.0,2� 
1009 POKE28671, 1 :POKE28671,2 
1010 IFC<20, 10�ELSEPOKES 128 
1020 S=S-1 :C=C-1 :POKES

,_
!28:IFC(a2,RETURN 

1025 POKE28671,1:POKE21:lb71,2 
1030 GOTOl 020 
1100 FORT:0'1'02: IFS=B(T)+C(T) ,SCo:SC+l :TI=TI+DFELSE112e 
1110 B(T)=28672:C(T)=RNn(12)+10:SOUND30, 1;31 1 1 _. 

m: :���;:�:n�:�=;j�C;:RN:RN-.025:IFRN(2,RN=2 _ 

2� POKES, 128:S=S-1 :C:C-1:IFC{z1 1 2fl05ELSE200C> 
2005 SOUND4, 1 ;0, 1 ;4, 1 ;0, I ;4,6;6,4;8,5;fl,.1 ;9,4;0, 1 ;6,4 
2010 SOUND0, 1 ;8,

1

0 1 ;4,6 
2fl40 PRINT@259, • •; 
2050 PRINTA291 1 1 1; 
2060 PRIN'I'@323,' '; 
2070 PRIN'N!355,' '; 
2080 PRINT4t387,' '; 
2090 PRINT0419,' '; 

-----

2G95 FORT=1T02000:NEXT 
210fl POKE30?76,40: IFSC•10)HS(7) ,2200 
2110 CLS:PRINT 
212fJ PRINTTAB(l 1 )'1J..1..w...�l,Llll;;J' 
2130 FORT:::i0T07:PRINTOI +T• H11(T) • 
2140 PRINTctl 50+1"'32,USil,'!1' H1;HslT):Ni:XT 
2160 PRINTct4J18,"PRESS A.NY KEY TO PLAY AGAIN" 
2170 FORT:1TOl0:IS=INKEY.s:NEXT 
2180 IFINJCEYI="" ,2180 
21 90 GOTOZ?0 
2200 cr.s: m1N'I"!'A.B(11 >•ttton scom:,,2210 FORT:6T00STEP• I 
��; �fl 0)HS(T) ,HS(T+l )a:HS(T) ;HS(T+l )=HS(T):F•T 

2230 PRINT: PRINT" PLEASE ENTER YOUR NAME ON THE" 
224fl PRINTTAB(12)11SCORE BOARD" 
2250 INPUTHl(F) :Hl(F)=LEFTl(HS(F), 12) :HS(F).SC•10:GOT02110 

VZ Frog 
by A Alley 

----- -------·-
-

Frog begins with a brief instruction i 

screen and asks for the difficulty level ( 1 
to 5). The program then draws a scene of 
the swamp with the full moon, several I 
water plants and a large frog. Unfor- I 
tunately, this frog is suffering from a per-! 
manent energy crisis. You, as the player,. 
must try to keep him alive by making him 
eat as many of the insects flying around 
as possibl&. This requires a good deal of 

energy, and so too many misses will 
result in the frog's untimely demise. The 
insects get smarter as the game prer 
ceeds, and tend to duck out of the way 
just before the frog eats them. 

APc mo...,. s,t 

f' .lo!- -<09.
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Balloon Safari, The Drop & Flatten 

Paul Sheppard, 
Christchurch, NZ 

These three programs have been written for the standard VZ2001'JOO computers, In BASIC. They each have Instructions 
within them. In the third program, SHFT appears In some program lines. This means one should type those letters in 
quotes in conjunction with the SHIFT key. 

5 CLS :GOSUB7000 :CLS 
9 ' ,. "Bl'ILLOON SAFARI" , 
I 0 ' ' BT PAUL SHEPPARD ,. 
11 ' ' VZ-KIIJISOFT. ,. 
I 3 CLK•26624 :BO$•CHR1(95l 
14 Zl•"TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT" 
'31 SHFT-"T" 
15 Al•'' TJJJES • 'SHFT 
16 Bl•" IJJJJJJ " 'SHFT 
17 Cl•" IJJJJJF • 'SHFT 
18 01•" GHF " 'SHFT 
19 El•" !TR " 'SHFT 
20 BP•44 
22 COLOR6:PRJNTi'l80, ZS; 
25 GOSU85000 
'10 R•RN0(3) 
50 I FR• !THEN8P•BP-I : I FBP <32THEN8P•8P1-2 
70 IFR•3THENBP•BP1-l :JFBP>52THENBP•8P-2 
80 GOSUB I 000 
85 Jl•INKETC:ll•JNKETI 
90 IF J$•" "ANOKE•0THENSOUN031, I :KE•! :OE• 
BP1-!30 :Af'1•Al'hl :GOSUBS000 
100 I FKE• l THENGOSUB2000: I FA11•20ANOKE•0TH 
EN10000 
110 I FSH•0THENGOSUB3000 
120 GOSUB4000 
130 GOT040 
1000 COLOR;> :PRJNTiBP, A* :PRINTl8P1-32,BI :p 
RINTltBP1-6<1,CS 
1010 PRINTIBP1-96, Os :PR INTiBP• 128, ES :RETU 
RN 
2000 PRINTiOE, • •; :OE•OE•32 
2005 IFOE•>510Tl'iENOE•0 :KE•0 :SOUND!, 3 :PR! 
NT1480, ZS; :RETURN 
2010 PR INTltOE, BO•; 
2020 IFNOT COE> •BL ANODE <•BL 1-'1 )THENRETURN 
2030 E><••"TEERTT • 'Sl'iFT 
20'10 PRINTltDE," •; :COLOR4 :PRINTltBL,EXI;: 
EXI•"" 
2050 FORT!•!T05 :FORT•! T020:POKECLK, I :POK 
ECLK, 0 :NEXTT, TI 
20150 OE •0 : KE •0 : Kl •KI • I : GOSU85000 : RE TURN 
3000 BL•474:Sl'i•l :SHS•"TQQIJTT • 1SHFT 
3010 RETURN 
4000 BL•BL-I :COLOR I :PRIIHIBL, SHI;' FORP•0 
TOS:NE><T 
'1010 IFBL<449,PRINTiBL," 
4020 RETURN 

•; :SH•0 

5000 PR INTlt0, "GATORS ARROIJEO"K I" /'IRROIJS 
LEFT"20-AM 
5010 IFAM>-:-2I THENENOELSERETURN 
7000 PRINTTABC9l"BALLOON SAFl'IRI" 
7010 PRINTTA8(9l"--------------" 
7020 PRINT 
7030 PRINT" THIS IS fl SINGLE PLATER Gl'\M 
E" 
7040 PRlNT"I.IHERE TOU, ALONG IJlTH DR BELL 
l'IMT"; 
7050 PRlNT"TRAVEL ACROSS THE AFRICAN PLA 
)NS"; 
7060 PRlNT"IN TOUR BALLOON H!Gt-1 IN THE S 
KT.•; 
7070 PRINT" IN SEARCH OF KILLER ALLIGATO 
RS," i 
7080 PRlNT"(CALLEO 'GATORS• BT THE LOCl'IL 
S)" 
7090 PR l NT "IJ 1TH ONL T 20 l'IRROIJS, TOU FIRE 
TD" 
7100 PRINT"RIO THE SIJAMPS OF THESE FENES 
!!":PRINT. 
7105 PR!NT"TO DROP TOUR ARROIJ ON THE GAT 
OR PRESS THE SPACE KET. 
7110 PRINTl'182•" PRESS ANT KET TO BEG! 
.,.. .. ; 

7120 IS•INKEU: IF 1NKETC•""GOT07120 
7130 CLS:PRINTl!i60," BT THE LJAT, THE LJIN 
OS CAN MAKE" 
7140 PRINT"TOUR BALLOON GD IN ANT DIRECT 
ION" 
7150 PR!NTTAB(7)"SO fl!M CAREFULLT !!" 
7160 PRJNTl!482," PRESS ANT KET TO BEG! 
N"; 
7170 IS•INKEU: IF INKETl•""GOTD7170 
7180 RETURN 
10000 FORT•! T0500:NEXT :CLS:PRINT"'TOUR 80 
MB SUPPL T IS EXl'il'IUSTEO. 
10010 PRJNT"TOUR SCORE IS"Kl"HITTING"KI,. 
20:t100",r,.• 
100'10 PRINTl'IB'I, ;:INPUT"PRESS RETURN TD 
START" ;QI 
10050 RUN 

10 ' ,. "THE DROP" 
20 ' , BT PAUL SHEPPARD ,. 
30 ' ' Vl-KIIJISOFT ,. 
'10 TS•28672:BS•29183 
50 SC•0 :SL•20 :BA• 15 :EB•0 :ET•0 
00 GOSU8800 
70 GOSUB500 
100 'MAIN LOOP 
110 GOSU8200 
120 I FFL• 1THENFL•0 :GOT0900 
130 GOTOl00 
200 • MOUE BALL 
205 IFEB>•20,BL•BL+l :ET•ET♦l :EB•SC-20*ET 
207 PRINTl'IS,BL; 
210 FORX•2T030 
220 POKETS•X-1 •32:t3, 32 
230 POKETS•X•32:l:3, BA 
240 lll•INKETI :AS•INKETC 
250 IFIii•" "GOT0300 
260 NEXTX 
270 POKETS•X-1 +32:1:3, 32 
280 GOT0200 
300 'DROP BALL 
310 FORT•TS+X•32*4TOTS+X•32*14STEP32 
320 OPzPEEKCT). 
330 I FOP> 48ANOOP <5BGOTD'100 
3'10 POKET-32, 32 
350 POK ET, BA 
360 NEXTT 
370 POKET-32, 32: SOUNDRNO C 5 l , 2 
380 BL•BL-1: IFBL<l THENFL•I :RETURN 
390 RETURN 
400 'CHECK NUMBER 
405 POKET-32, 32 
410 N•OP-48 :SC•SC•N :EB•EB .. N :FORT• I T020 
420 POKET, OP 
425 FORF•lT02!-T lNEXTF 
430 POKET, 32 :POKE26624, I :POKE26624, 0 
435 FORF•!T021-T :NE:XTF :NEXTT 
440 GOSU8700 
.450 PR!NTl58,SC; 
'160 RETURN 
500 'SET UP SCREEN 
510 CLS 
520 FORl•IT030 
530 PRINTl0 .. l,CHRS(l43li 
535 PRINTl64 .. l,CHRS(l'13li 
540 PRINTl479 .. l ,CHRIC 1431 i 
550 NEXT! 
555 PR!NT15!0,CHRS( 143); 
5150 FOR 1•0TO'l78STEP32 
570 PRINTII ,CHRI( 143); 
580 PRINTll .. 31, CHRI( 143); 
590 NEXT I 
595 POKE29!83, 239 
600 PRINTl33, "BALLS LEFT •"; 
610 PRINTl51, "SCORE •" i 
620 FORN• 1 T09 
630 GOSUB?00 
1540 NEXTN 
1550 RETURN 
.700 • PLACE NUMBER 
710 X•RNOC30l•l :T•RNOCS) .. 10:PO•TS.,X•CT:tJ 
2) 
720 IFPEEKCPOl<>32GOT0710 
730 POKEPO, N•48 
74·0 RETURN 
800 'INSTRUCTIONS 
810 CLS:PRINT:POKE30886,3! 
820 PRINT" THE DROP 
830 PRltH :PRINT :PRINT" OROP THE Bl'ILL ON 
THE NUMBERS 
835 PRINT:PRINT"EXTRA BALL FOR EVERY 20 
POINTS 
840 PRINT :PRINT" PRESS SPl'ICE 

0

TO DROP THE 
BALL 

850 PRINT:PRINT:PRINT" PRESS ANTKET T 
0 START 
860 Al•INKETS :Al•INKETS: JFAI•" "THEN860 
870 RET�N 
900 'ENO 
905 IFSC>HS, HS•SC 
910 CLS:POKE30886,3! 
920 PRINT1!39, "GME DUER 
930 PRINTl195, "SCORE •"SC" HIG1'1 SCORE • 
"HS 
940 PRINT:PRINT" 00 TOU L.IANT ANOTHER 
GO ?" 
950 AS• INKETC :Al• INKETI: IFAl•""THEN950 
960 IFAS•"T"THEN10ELSEENO 

11 ltEM � "FLATTEN" , 
29 REM ' BT f". SHEPPl'IRO � 
38 REM ' Vl-KHUSOFT ,. 
48 TS•28672 :BS•29183 :PS•TS•32• 1 :VR•30912 
♦ASCC"l") 
58 SS•!Sl •Gl.•29151 :L•32 
ee oosua0ee 
1ee IFPEEK(3117'" lTHENSP•32 :BM•31 ELSESP•9 
818M•95 
118 CLS:PRINT"OIFFICULTT LEVEL Cl-61" :SO 
UH031, 1 •POl<E311873, l 
128 Ol•PEEKC30873l: IFOl•l THEN! 20ELSEO•OI 
-'18: IFO<!OR0)6GOTOI 10 
138 IFO{>!IGOT0150 
1411 PRINT"ARE TOU THAT GOOO (T,-N)";:SoUN 
031, l IPOl<E'.30873, I 
145 l'l•PEEKC30873l: IFA•IGOTO!'l5ELSE IF/1•89 
PDl<EUR, 2ELSEPOKEUR, 4 
158 CLS 
lee GOSUB500 
20e REl'1 MIN LOOP 
2 I 8 GOSU8300 
2211 GOT02110 
308 REM MOVE PLANE 
30S POKE261524, I :POKE26152'1, 0 
318 PS•PS• 1: IFPS>BSGOT0600 
320 P•PEEKCPSl 
338 IFP•SSGOT0600 
340 ll$•INKETI :11••INKETI 
358 JFAI•" "ANOFL•0THENFL•l :BO•PS :ru-a 
3118 IFFL•1GOSUB400 
370 POKEPS-2, SP 
380 PDl<EPS-1, 155:f>Ol<EPS, 159 
385 IFPS•l>GLGOT0700 
399 RETURN 
'IN REM DROP BOMB 
'185 SB•PEEKCB0 .. 32) 
418 POl<EBO, SP : REM PATH 
'138 BO•B0•32: IFBO>GL .. 32THENFL•0 :RETURN 
4'18 POl<EBO,BM:REM BOMB 
458 IFS8•70,POl<EPS-1,SP:POICEPS-2,SP :PS•P 
S-C INT( (PS-TS),.LlSLJ .. L 
'1118 RETURN 
588 REM SET UP C ITT 
585 PRINTl7, "OIFFICULTT LEUEL"O; :JF0•6AN 
OA•�THENPRINT":1:" 
510 FORl•IT03'il 
529 FORT•0TORNO C 2•0 l :l:32STEP32 
530 POKEGL+J-T,SS 
550 NEXTT:l•l•RNOCC7-0l,.2l 
see NEXT! 
570 FORl•IT02S 
S80 POKEGL .. I , 78 
590 l•l•RNOC6l 
595 NEXT! :RETURN 
e00 REM GAME ENO 
1518 FORl•PS-ITOGLSTEP32 
620 PDl<El-1, 180 :POKE I, 1715 
62S FORT•IT0!00:NEXTT 
638 POl<El-1, SP:POl<E I, SP 
648 NEXT! 
658 FORT•lT0500:NE><T 
1560 CLS:PRINTa202,·rou CRASHED 
ee5 sOUN0I,e;2,1;3,3;i,'1;15,e 
679 GOT0730 
7ee REM LANOEO SAFEL T 
718 CLS 
729 PRINTl192, "YOU Li'INDEO SAFE, CONGRATU 
LATIONS 
738 PRINTl2156, "ANOTl'1ER GO? 
735 SOUN03 I , I 
740 A••INKEY• :Al• INl<ETI: IFAl•""GOT07'10 
75e IFA••"T"RUN 
7&e SOUNO!, 5 :ENO 
see REM INSTRUCT IClr-lS 
810 CLS :PRINT :PRINTTl'IBC I 2)"FLIITTEN" 
820 PRINT :PRINT :PRINT"TOU MUST LIIMO TOUR 

PL�E SAFELT 
830 PRINT:PRINT" BT OESTROTJNG THE CITT 
BELOW. 
848 PRINT:PRINT" OROf' BOM8S BT PRESSING 

SPACE 
B50 PRINT :PRINT"GAIN EXTRA HEIGHT BT DES 
TROTJNG 
B60 PRINTT/18(9) "FUEL OUnPS C "CHR•C 1991" l 
870 PRINT :PRINTTll8(15)"PRESS l'INTKET TO ST 
ART 
875 SOUN03 I , I 
880 /ll•INKETI =A••INKETl:JFAl•""GOToee0 
890 RETURN 

ETI May 1986 - 93 
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SIMON 

This program was inspired by the 
commercial toy of the same 
name, and involves repeating a 
sequence of ever-increasing diffi­
culty. Full operating instructions 
are presented in the program. 

Although written on and for a 
VZ-200, the BASIC is simple and 
fairly universal. so conversion to 
other machines will present no 
difficulty. The program's simplic­
ity also makes it highly flexible. 
providing room for improvement 
and experimentation. which is 
encouraged. 

Micftael Proctor, 
Ki/Iara, NSW. 

LI STif«i: §!!!!! 

5 OIHE:(JiS),P(Jfta),N()ll),O$(JBa) 
18 Cl.S 
11 HS.I 
15 T1$-•SIMON•:TZS-•Sif'llN•:TJ$-·BY H.PROCTOR (24/1/86)• 
28 fORTT•1T02a:PRINTlin,T1$:PRINTD237, T2S:NEXT 
Je fORTT•1T022:PRlHT1t268,L£FT$(TJS,TT):NEXT 
JS SOUN04,3;8,3;6,3;9,J;8,3;15,J;16,6 
4� PRINT9J25,•INSTRUCTIONS (V/N)7• 
Stl GOSU81BSB 
55 IFZS••N•THEN84 
6fl Cl.S 
62 PRINT:PRINT• IN THIS GAME, THE COMPUTER WILL•; 
64 PRINT•fLASH A SEQUENCE ON THE SCREEN.• 
66 PRINT• YOU WILL BE REQUIRED TO REPEAT• 
68 PRINT•IT, BY ENTERING IT INTO THE COR-•· 
69 PRINT•RESPONOING KEYS.• 
7� PRINT• If YOU RETURN THE SEQUENCE • 
71 PRINT•CORRECTLY, IT �ILL THEN INCREASE•; 
73 PRINT•BY AN INCREMENT 111-ilCH VARIES • 
15 PRINT·ACCOROING TO THE SKILL LEVEL vou•· 
77 PRINT•HAVE Pl�EO.• 

' 

79 PRINT• THE SPEED LEVEL HAY ALSO BE• 
88 PRINT•SEU:CTEO.• 
82 PRINT@l.81,•HIT AAV KEY TU CONTINUE•;:GOSUBfflei 
84 CLS:PRINT:INPUT• SKILL LEVEL (1-EASY;S-HARO)•;SK 
86 INPUT• SPEED LEVEL (1-SLOW;S-FAST)•;SP:SO-(S-SP)•se 
9ft Cl.S 
91 PRINT@12,•SIHON• 
92 FORQ-1T04:READP,PS 
93 fORV..P-32TOP+J2STEPJ2 
94 fORH•-1T01:PRINTOV+H,•I•; 
95 NEXT:NEXT 
96 PRINT@P,P$:NEXT 
97 OATA1J2,•Q•,139,•�•,)24,•A•,JJ1,•s• 
98 PRINT0112,•HI SCORE:•;:PRINT0176,•SKILL LEVEL:•; 
99 PRINTW24e,•sCORE:•; 
1ea xx.t1:x.-e --
1e2x.-xx+SK 
1,,5 PRINT925J,X:PRINT9125,HS:PRINT•189,SK 
11B fORS-XX+1TOX 
12� E(S)-RN0(4) 
139 IFE(S)•1THENP(S)•132:N(S)•16:D$(S)••Q•:GOT0165 
14,, IFE(S)-2THEHP(S)•139:N(S)•21!:D$(S)••W•:GOT0165 
1sa IFE(S)-3THENP(S)-J24:N(S)-2J:0$(S)-•A•:GOT0165 

. 168 IFE(S)•4THENP(S)•331:N(S)-28:0l(S)••S• 
165 NEXT 
17i f0RS•1TOX 
18ll PRINTOP(S),•l•:SOUNON(S),1:fORT•1TOSO:NEXT:PRINToP(S) 0$(5)·
19i! NEXT 

• •

21!1 FORTa1Til2fll 
21ft FORS•1TOX 
221 ZS•INKEYS 
2Je ZS-INKEYS:IFZS•••THEN231 
241 IFZS-Ol(S)THEN28'1El.SE311 
268 PRINT11p(S),•&�:SOUNON(S),1:PRINT9P(S) DS(S)· 
2911 NEXT · . 

' ' 

3Jfa FORT •1T025fW�£XT: XX•X: GOTO 11!2 
J111 HSaX 
)28 60UN01,2:RESTORE 
)31 PRINT.48),•WANT TO PLAY AGAIN (Y/N)?•;:GOsue1eee 
341 IFzs-•v•THEN·Q..S:GOT084 
351 CLS:PRINT:PRINT• ◄HANKS FOR THE GME.• 
36(1 GO TO 36tl 
·11111 Zl•INKEVI
1e1, ZS-INKEY$:IFZs-••THEN1e111
1121 RETURN



DRAWING 

PROGRAM 
This is my version of a hi-res 
drawing program with a joystick 
option and printout capability 
for the VZ200/300. 

76 

R. Winter
Morphett Vale SA 

�� CU3: PF.: I NT: PF: I t-n II F'F'.E:::::: ·' K ·' FOF.: l�::tt'l'd:J.1T:l��•l CotHF.:OL II 

1 PF I HT: PR I t-fT 11 OF: ·'._I·' FOf� 1111:�.f.1Jf'1-'"ile.tf.�� 11 

2 PF.: r t-n 11 :t::nm coF'Y fi'..' r AUiE:LE �Jr TH ·' ._1 •• :n: 11 
3 C$=INKEY$:C$=INKEY$ 
4 IFC$== 11 K 11 GOTIJ7 
5 IFC$= 11 ._l 11 GOT0200 
6 IFC$= 11 11GCIT03 
? cL::: = FF: rnT: Pru NT 11 -�::c;�::orr:,�.J•Jlffl5DUE--"tii�ir11t11f.lHE---.. 11 

::: F'RitH: F'F.'.ItH 11 U:::E AVi?OL,J KE\'3 FOF.'. l/fUI_VO" 
9 F'f�: It-ff: F'F.'. It-ff II U:3E ·'A.• FOf�'. IJ/L - ·' ::; ·' FOf�: U,··'R 11 
10 F'R r t-n" u::;E ·· z ·· FOF: D/L - ·· >=: ·· Fm�: D.,.R 11 
11 F'F.: I tH: F'F'. lt-H" ·' R-' TO F:UE: OUT 11 
12 PF.: 1 t-n 11 'P ·· FOF.: PF: r tHED crn=•y 11 
1 :::: F'F.: It-ff II ·' U .• TO CLE Rf�'. ::;CF:EEt·� 11 
14 F'F: r t-n1�45:::: ., 11 

- F'F.:E::;:3 ·· r::; ·• TO c;o - 11 

15 S$=INKEY$:S$=INKEY$ 
16 IF ::;$< > 11 G 11 GOT015 
17 MODE( 1) 

19 :::EH;<., Y) 
20 K$=INKEY$:FORT=1T080:NEXT:K$=INKEY$ 
50 I fl($= 11 M 11 >=>=;•::-1 : GO�;I_IE: 1 :::2 
55 r Fl<$= 11 A 11 >�=::.::-1 : ''i'=Y-1 : Go:;us 1 c:2 
60 I Fl<$= 1 1 ·' 11 ::-:::::;:.::+ 1 : GOSUB 182 
65 I FK$= 11 S 11 ><=;<+ 1 : \'=Y-1 : GO::;I_IE: 1 :::2 
?0 r FK$= 11 • "Y=Y-1 = c;o:;us 1 :::2 
75 I Fr-�$= 11 Z II Y=''i'+ 1 : :=<=;<-1: G0:::1_181 :::2 
:::0 I FK$= 11 11 Y=Y+ 1 : GIJ::;1_181 :::2 
:::5 IFK$= 11 :-:: 1

1 Y=Y+ 1 : ;<=�::+ 1 : G0:::1_181 :::2 
1[10 I FK$= II F.'. 11 F.'.E'.::ET( ::-:: ·' 'l ) 
110 IFK$= 1 1 F' 11 COP\' 
115 I FK$= II U II CL:::: FOF'.H= 1 T0200: t·�E><T: GOTO 1? 
120 GOT020 
1 :::2 I F>t.< 0:=<=0 
1 :34 I FY< OY=0 
1 :::6 IF::<:> 127;-::= 127 
1 :::::: I FY >6:;:'/=63 
19�1 :::ET(;:.::., 'l) 
195 F.:ETUF.'.t·� 
200 CL::; : PR It-ff : PR I t-n II U:::E LH :::TI CK FOR ::: DI F.'.ECT I Ot·6 II 

202 F'F.'. It-ff: F'F'. It-ff II PF.:E:3:3 ·' C .• TO CLEfif�'. :::CPEEt·� 11 

203 F'F.'. I t-ff(E422) 11 - F'F.'.ESS I G ·' TO GO - 11 

204 S$=INKEY$:3$=INKEY$ 
205 IF ::;$< > 11 G II GOT0204
2f16 MODE( 1 ) 
208 X=35: '/=35 
210 SEH X, 'l) 
220 A=(INP(43)RND31) 
222 L$=INKEY$:L$=INKEY$ 
250 IFA=27X=X-1=GOSU8182 
255 IFR=26X=X-1=Y=Y-1:GOSU8182 
260 IFR=23X=X+l:GOSU8182 
265 IFA=22X=X+1:Y=Y-1:GOSU8182 
270 IFR=30Y=Y-1:GOSU8182 
275 IFA=25Y=Y+1:X=X-1:GOSU8182 
280 IFR=29Y=Y+1:GOSU8182 
285 IFR=21Y=Y+1:X=X+1:GOSU8182 
300 IFR=15RESET(X,Y) 
:::: 1 f1 r FL$= 11 c II CL::;: FOF.:.J= 1 To2oi:21: t-�E::-:r: c;oT0206 
32(1 GOT022�1 



TEA-POT SONG 
This is a computer variation of 
my four year old daughter's 
favourite song 

R. Winter
Morphett Vale SA 

0 1��::;: F'F.: � t�ffi� ! }6 .' 11 -l!Jll!i::f��:JfJlilll!lll�lOl- 11 
: FOfU= 1 T04f1r·1: NE':-:'TT5 ,�u::,I_IE: 1 uu : I..lu::;UB l f1::: : GIJ::;1_18115 

- . , 
6 FORT=1T0500:NEXTT 
1. o PF: rnrI�43 .• 11 I 1 r·1 A LITTLE TEA-POT 11 

11 SOUNDl612;18,2;20,2;21,2;23,4;28,4 
15 PF.: r t-m�:;:5 .• 11 11 

16 F'F'. It-ffl%7, 11 

1 "? F'F.: I t-lT(�99 .• II 

18 GOSU8102=GOSU8108 
1? F'F.: I t-lT(t?6 ·' 11 ::;HORT. • • 11 

21 ::/)Ut·JD25 .• 4 
25 PF.: I t-ni:�2:=:::::: .• 11 ---..- 11 

26 PF: r t-m�:32�::i .• 11 1111111"'·.,... II 

2'? F'f? I tHi?:';:52 ., 11 WWW W" 
29 F'F.'. I NT(�85 .• 11 f=tt·lD STOUT. 11 

30 SOUND28,4;23,6 
35 F'F.'. I tHl!!256 .• II EW -· 11 

36 F'R I t-m!!2:::::: .• 1
1 a -.-...... 11 

:37 F'F.'. I tHl!!32�1., II !'I llll"'."11111111 II 

3? PF.:nm�141, 11 HEF.:E rs MY Hm-mLE., 11 

48 SOUND21,4;21,2;21,2;20,4;20,4 
41 F'FWHI�256 .• 11 

42 F'F'. I tH(�2::::=::: ·' II ii ..... ... 
43 F'F.:It·lTl�'.320., II 11 ..... ... II 

44 F'F.: nm:�352 ., II iilli 
45 F'F I tH(�224 ·, 11 m 11 11 

46 F"F.'. ItHI� 192 .• II 1--1 111111 11 

so FR nm� 1 74 .. 11 HEF.:E r ::; M\' :;pouT. 11 
54 ::::OUt·lOl:::, 4_; 1:::., 2.; 1::::., 2.; 16., 6 
55 PR I tn(�43, 11 l•JHEt-� I GET ALL 
56 F'R I t-ffI�76 _. 11 '.:;TERMED UP 11 

5::: F'F.'. nm� 141 .• 11 II 

59 F'F'.It·lTl!!l 72, 11 11 

60 �OUND16 .. 2;18,2;20 .. 2;21,2;23,4;28,4 
61 F'F.:IrH(�96 .. 11 •• ••• ! ! / 
62 FORT=1T020=NEXTT 
6:3 F·F.: It-ff (�64 .• I

I 0 (10 0 II 

64 FORT=1T020:NEXTT 
65 F'F.'. ItHI!!32 .. II '·.. •• ..• ! ! / / II 

ob FORT=1T020:NEXTT 
r:,( PRit·lTI!! 0., II O O 00 t1 �:::1 11 

6? PF.: I t-ffi� 142 ·' 11 HEAR ME SHOUT. • • 11 

70 SOUND25,4;28,4;23,6
71 F'F.:It-m:W, 11 

72 FF.:It·m�::::2 .. 11 

75 F'F.: I t-Hl�64,. 1 1 TI F' ME O\•1EF.: •••• 
..- t• F'F'. I NTl�'.36 ·' 11 

?:::: PF r t-m� 142 .• 11 

?9 SOUND28,6;25 .. 2;23,4;21 .. 4
::::0 FRitH1�192., 11 ......... II 

:::1 F'F.:It·ffi�224., 11 
• 

• 11 

82 FF.: I tHl�256 _. 11 
----- 11 1111 

::::::: F'R I NTI�2:::::: .• II II -.-.a. - II 

:::6 F'F.'. I tHl!!:3:::4,. 11 m111111 11 

:::7 F'RitH(N16., 11 • ■ 11 

:::::3 PR r t-mN48 .• 11 
•" 

rn2 F'F-:HlT 11 

103 PF.:It-lT 11 

lt14 PF�It-lT 11 

105 PRINT" 
106 F'F.:Hff 11 

1 f f? . F.:ETUF.:t-4 
rn::: PF.:It-H 11 

109 PF.:Hff 11 

110 PF.:HlT" 
112 F'F.:IMT 11 

113 PF.:ItH" 
114 RETUF.:H 
115 PRHlT 11 

116 F'Rlt·ff 11 

117 F'RitH 11 

118 PRINT" 
12(1 F.:ETUF.:N 

II 

:::9 PF.: r t-m�::: 1 .• "F'OUf�: ME ouT ! 11 = sout-m20 .• 4 .i 18, 4 .• t F. • F. 
:?tt PF.: It-lH�!432 ·' II IJlll""l 11 : PR Hffl!!464 .• II - II 

- • -

91 FORT=1T0200=NEXTT 

-

Ill m • 

• .. -JI. II 

■ r--s II

---11 

-II 

• ii II 

111 

II 

R 

-

• II 

Ill 
II 

• II 

- II 

92 �·�: r t-�r�:::�14 .• "'·.•1 " = :::c11_1t-t[) 16 .• 1 : F·F.: r t·tT�3::::6 .• 11 -.., 
11 
= ::;c11_1�.�c:r 15 ., 1 : F·F: 1 t·�r,�:369. 11 • .. • 11 

si:::: :::uutm 14 .• 1 : PF.: I NTi:�4(11 .. 11 v 11 = :::out-m 13 ., 1 : FORT= 1 ro2r1 = t-�E·,.,'TT = :=:nIItK11 ·::· :;94 FOF.:T=1T01500: t·lE::-:TT 
.. - - - -· --' _.

95 PPrt-lTi:�4::::0, 11 11 = PF.:Hff 11 HIT ·"·i'' rn F.:Ut-l RGAIM",. 
96 R$=HWE\'$: A$=lt·lKE\'$: IFR$= 11

'/
11 GOT05 

:?? IFA$= 11 11 GOT096 
93 !FA$< >"\' 11 GOT0'36 
100 CL::; 
rn1 F·F.:HlT 

Yc.8d 77 



PING TENNIS 
A two player game of tennis with 
no net! You can move as close to 
your opposition as you like. You 
can also hit the ball into the 
walls on the sides. The first per­
son to three sets wins. The first 
person to 21 points wins a set. 
Like tennis, you have to win the 
set by two or more points or tlie 
set cc l)tinues. This game re­
quire. Joysticks .. 

Because of my printers' limita­
tions, I could not include grap1-
ics sy· :1bols in the program prir.:­
out sv here is a list of them: 
line 115 
"Shift l{xl6)" 
line 120 
"Shift l{xl6)" 

78 

R. Duncan
Crafers SA

1 POKE30744,1:CLS 
� 99 XX=1:X=1· 

100 CLS:B=7:C=1:D=7:E=30 
105 FORZ=28672T029152STEP32:POKEZ,175:NEXT 
110 FORZ=28703T029183STEP32:POKEZ,191:NEXT 
115 COLOR3:PRINT@o,• •:PRINT@O,BC:PRINT@6,CC 
120 COLOR4:PRINT@16,• •:PRINT@28,DC:PRINT@22,EC 
210 POKE28672+(32*YX+XY>,32 
21� POKE2S672+(32*YY+XX),15 
220 YX=YY:XY=XX 
225 IFYY>14THENY=RND(2)-2 
226 IFYY<2THENYY=l:Y=RND(2)-1 
230 IFXX)30THEN�OO 
235 IFXX<1THEN400 
240 XX=XX+X:YY=YY+Y 
245 A=<INP(43)AND31) 
250 IFA=30THENPOKE28704+(32*B+C),32:B=B-1 
255 IFA=29THENPOKE28704+(32*B+C),32:B=B+1 
256 IFA=27THENPOKE28704+(32*B+C),32:C=C-1 
257 IFA=23THENPOKE28704+(32*B+C)

1
32:C=C+1 

260 IFB>14THENB=14 
262 IFC<1THENC=1 
265 IFB<OTHENB=O 
267 IFC)29THENC=29 
270 POKE28704+(32*B+C),175 
275 IFABS<B+1-YY><2ANDC=XXTHENX=+1:Y=RND(3)-2 
280 F=<INPC46)AND31) 
285 IFF=30THENPOKE28704+(32*D+E),32:D=D-1 
290 IFFc29THENPOKE28704+(32¼D+E),32:D=D+1 
295 IFF=27THENPOKE28704+(32*D+E),32:E=E-1 
300 IFF=23THENPOKE28704+(32*D+E) 1 32:E=E+1 
305 IFD)14THEND=14 
307 IFE<2THENE=2 
310 IFD<OTHEND=O 
312 IFE)30THENE=30 
315 POKE28704+(32*D+E),191 
320 IFABS(D+1-YY)<2ANDE=XXTHENX=-1:Y=RND(3)-2 
371 GOT0210 
400 DC=DC+1:IFDC>20ANDDC-BC>1THENDC=O:BC=O:EC=EC+1 
405 IFEC)2THENEND 
410 XX=1:X=1:GOT0100 
500 BC=BC+1:IFBC>20ANDBC-DC>1THENDC=O:BC=O:CC=CC+1 
505 IFCC)2THENEND 
510 XX=30:X=-1:GOT0100 



CONCENTRATION 
The program called Concentra­
tion and is based on the age old 
game of the same name. Be­
tween ten and fifty cards can be 
selected to appear on the screen. 
Behind these cards are randomly 
hidden pairs of cards. The game 
is finished when all the pairs of 
cards have been uncovered. 

This program is a real test of 
your concentration. 

·,c,;; "'·" 
:C.··•<'•.: >:·_•:.:_:, ... 

0:./ •,,.:·-.. ·. 

\\ ·.···•· 
.. 

.... ., . 

.,:.{• 

.:.. •:•,: 

•··· 

·•:: 

:·•··•· /\
· .. 

••::,. -:: ·.-:::: 
·; 

} .... :' 
... · 

.•.: 

.... 

i:!ill.!11;� 

.::.:: 

L. Vella
Leopold Vic. 

••·· 

f;::�:::r 

.:-:-·:_,_._.:,:,:,::•:• 

.. 

.... 

.:.c: 

·•,••· 
... 

:".':.:' 
::::.\ .... 

I:::•: 

,.,.; 

12 REM A GAME OF CONCENTRATION 
� 13 REM BY L.J. VELLA 

14 REM 1986 
15 F'OKE30744,1 
16 REM 17-24 PREPARE FOR INTRODUCTION 
17 DATA 28672,28688,28928,28944,175,198,227,245 
18 DIM J(4)=DIM H<4) 
19 FOR 8==1 TO 4 
20 READ J( 8) 
21 �lEXT 
22 FOR 8=1 TO 4 
23 READ H( B) 
24 �lEXT 
25 IF PEEK(28672)=159 GOTO 47 
26 CLS 
27 REM 28-39 DRAWS INTRODUCTION 
28 GOTO 34 
29 POKE AF,AG 
30 AH=AH+1 1 IF AH=16 THEN AH=0=AF=AF+16 
31 AF=AF+1 
32 AI=RI+1:IFAI=128 GOTO 34 
33 GOTO 29 
34 SOUND 31,1 
35 AJ=AJ+1 
36 IF AJ=5 THEN GOTO 46 
37 AG=H<AJ) 1 AF=JCAJ) 
38 AH=0:AI=0 
39 GOTO 29 
46 GOSUB 10180 
4 7 cLs : PR I Nm 100, 11 DO You �JANT rnsTRucn oNs 11 

48 PRINrn1?2, 11(Y OR N)":FOR 8=1 TO 300 1 NEXT 
49 F!S=INKEYS 
50 H$=!NKEYS•IF HS=

1111 GOTO 49 
60 IF H!ll= 11 ·r 11 0R H$="N 11 GOTO 70 
62 CLS I PRINT1199, "YOU DID NOT PRESS ( Y OR �� ) 11 

63 GOSIJB 12300 
64 GOTO 47 
70 IF H$= 11 Y 11 GOSIJ8 10620 
71 CLS 
72 POKE30744,1 
73 GOSUB 10480 
74 GOSUB 10240 
75 DIM AC99):REM 75-180 NUMBER POSITION 
76 DATA 28706,28709,28712,28715,28718,28721,28724,28727,28730 
77 DATA 28733,28770,28773,28776,28779,28782,28785,28788,28791 
79 DATA 28794,28797,28834,28837,28840,28843,28846,28849,28852 
80 DATA 28855,28858,28861,28898,28901,28904,28907,28910,28913 
100 DATA 28916,28919,28922,28925,28962,28965,28968,289?1,289?4 
120 DATA 28977,28980,28983,28986,28989 
140 FOR 8=1 TO 50 
160 READ A< B) 
180 r4EXT B 
190 REM 200-290 GRAPHIC CHARACTERS 
200 DIM C( 25) __ 
220 DATA 208,239,175,191,255,223,143,227,217,188,165,133,172 
240 DATA 243,140,231,179,163,252,131,185,250,136,169,184 
260 FOR 8=1 TO 25 \280 READ C< 8 ) 
290 NEXT 
295 REM 300-390 SHUFFLES CARDS· 
300 DIM D( AK) 
310 FOR 8=1 TO AK 
320 E=RND( AL) 
330 IF C(E)=0 GOTO 320 
340 IF CCE) >300 THEN C(E)=CCE)-200 =!=1 
350 D( B )=C( E ) 
360 IF 1=1 THEN C(E)=0 
370 IF I=0 THEN CCE)=CCE)+200 
380 1=0 
390 MEXT 
700 DIM H$( 4) 
705 REM 710-735 SCOREBOARD IMFORMATION 
710 B=RND<2):IF 8=2 THEN X=l 
720 PR It-ff 1]353, 

11 11 
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80 

�724 IF W=l THEN X=0 
725 F'RitH�449, 8$;" 11; 'l 
726 IfliJ<>l PRitHf.N64,R$;" 11 iZ 
727 F'R I tHl�425, 11 < SCOREBOAF.:D > 11 

728 IF Z+Y=RL GOTO 12100 
729 IF X=l PRINT@353,A$ 
730 IF X=0 PRINT@353,8$ 
735 IF vJ=l PRitH(N64, 11 ATTt:l1PTS"; AC 
738 REM 739-834 NUMBER SELECTION 
739 C=l 
740 IFR=4RNDA=10RR=4ANDAA=10RR=4ANDG=10RR=4ANDGG=1=C=3 
741 R=0=AA=0=K=0=G=0=GG=0:NP=0 
742 IFC=l =H$( 1 )= 1111 =H$(2)= 1111 :H$(3)="" :H$(4)="11 

743 IFC=3: H$( 3 )=
1111

: H$( 4 )=" 11 

744 IFC=l PRitHG!418, 11 
746 IFC=:3 PRHHG!422, 11 

747 IFC=lTHEN U=418 
748 IFC=:3 IJ=422 
750 FOR R=C TO 4 
755 IF R< =2 PR INT�385, 11 SELECT YOUR lial;i:tl t·�IJMBER 
760 IF R )=3 PR I Nrn385, 11 SELECT YOUR �:OIJUl•l t-�UMBER 
765 F$= I NKE'l$ 
770 G$= I t-�KEY$ : IF G$= 11 11 THEN 765 
775 IF G$= II 0 II ORG$= II 1 "ORG$= 11 2 11 OF�G$= II 3 II ORG$= II 4 II ORG$= II 5 II THEN K= 1
780 IFG$=11 6 11 0RG$= 117 11 0RG$="81

1 0RG$="9" THEN K=l 
785 IF K=l THEN 790 ELSE 765 
790 PRINTG!U,G$ 
795 SOUND 31, 1 
800 U=U+l 
810 IF U=420 LET U=422 
:,15 H$( R )=G$ 
820 C$=H$(l)+H$(2)+H$(3)+H$(4) 
825 D$=LEFT$(C$,2) 
830 E$=RIGHT$(C$,2) 
834 S='o/RL< Df ) 
835 REM 836-970 NUMBER PARAMETERS CHECK 
836 IF R=2 GOSUB 856=IF AA=l OR G=l OR GG=l OR A=1 GOTO 739 
837 IF R=2 GOTO 1020 
840 T=VAL( E$ ) 
841 IF R=4 GOSUB 856=IF RA=l OR G=l OR GG=1 OR A=l GOTO 740 
842 K=0 
850 NEXT 
852 PF� I tH@385, 11 11 

855 GOTO 1020 
856 L=A(S)=M=A(T) 
857 IF R=2 N=PEEK<L)=Q=PEEK(L-1) 
858 P=PEEK(M):Q=PEEK(M-1) 
859 IF R=2:IF N<48 OR N>57 THEN LET R=l 
860 IF R=4 1 IF P<48 OR P>57 THEN LET A=l 
861 IF S>AK OR T>AK THEN G=l 
862 IF R=4 AND S=T THEN RA=l 
863 IF 3=0 OR R=4 AND T=0 THEN GG=l 
866 IF GG= 1 PR I tH�385, 1

1 l"iOllJ:.liUUl::J=l:.IIIH�-.t:tlOO 11 
: GOSIJB 12300 

870 IFG=lPRHm:�385, 11 u:a1--.iww1:1=-:a1:m.-:1�=-=-•:rm111 i AK: GOSIJB12300 
:3'?2 IF AA=1PRHH�385, "lll:l=lllf�[••mm::i::1�!1�=•u:I:a:J:1wl�" :GOSU812300 
950 IF R=1ANDG=0ANDAA=0ANDGG=0 THEN LETNP=l 
960 I Ft·4P= 1 PR I mi:�:::::::5, "u:a�1:m::a:r:1--.:1::c:m11:H��◄=111" = Gosus 12300 
970 F.:ETIJF.:N 
1010 REM 1020-1120 DISPLAY SQ0ARE 
1020 IF R=2 POKE A(S),D(S)=POKE ACS)-1,C�S):SOUNDl,1:GOTO 842 
1040 POKE A(T),D(T)=POKE A(T)-1,D(T) 
1050 IF W=l THEN AC=AC+l 
1060 IF PEEKCL) = PEEK(M) GOSUB 3000 ELSE 1100 
10:30 GOTO 720 
110fJ SOUND 10, 1 
1105 PR I t-ni:�3:::5, 1 1 u:1�-j:aum•:1�:am:a•wr:1�:1�1J 1 ' 

1110 FOR 8=1 TO V=NEXT
1115 PF.:Itni:�385, 11 

1120 POKE L,N:POKE L-1,0:POKE M,P=POKE M-1,Q 
1130 REM 1140-1160 WHO GOES NEXT 
1140 IF X=0 THEN X=l:GOTO 720 
1160 IF X=l THEN X=0=GOTO 720 
2999 REM 3000-3160 SCOREBOARD 
3000 PF.:It-HG!418," 11 

300? IF h=0 PF.: um.�352, 11 
"; 8$; " ·rou t1ATCHEC1 A PR r F� 11 



:31�)08 IF X= 1 PR HH�352 > " "j A$ j " YOU MATCHED A PA IF� 11 

L 3009 SOUND 16>2;18,2;20,2j2lJ2j23,2;25,2;27,2;28,2 
3010 IF W=l GOTO 3140 
3020 IF X=0 THEN Y=Y+l 
3040 IF X=l THEN Z=Z+l 
3060 IF Z+Y�AL RETUR� 
:30:30 r F;<=0 PR r t-Hf!!:3:35) 11 l".l.J1JJllJfm•:r:i,1:ar:1m1•:1=-alllf.fl 
3100 I FX= 1 PR r tmB,5, 1

1 W1Jalfma:r:v1:armu.u:1��1 
3110 SOUND 10,2;20,2 
3115 FOR 8=1 TO V:NEXT 
3120 RETURN 
3140 'r'='(+ 1 
:3160 RETURN 
1018ft COLOF� 8, l 
10190 PRINTl!99,"A GRt1E OF" 
10200 F'R r t-m� 1 n, 11 cm�cEt-nRAT Im-�" 
1 (1220 F'R It-ff �433 1 "8"( L. ·-' VELLA 11 

18225 FOR 8=1 TO 2000:NEXT 
18230 CL:3 
10235 RETURN 
10240 COLOR 210 

,,< 
,I 

'\ 

10260 PRINT" _____________ _ 
1 �3280 PF� r t-m�32, " ■ 1 ■ 2■ 3■ 4■ 5■ 6■ 7■ s■ si■10•" 
10300 PR I t-nf.!!64 1 11 

II 

10310 IF AK >=20 f'R I t-Ht�96 1 11 ■11•12■13■14,al 5■16■17■18■1911'20•" 
10320 IF AK>=20 f'Rit-ff@128, 11 ________________ .. 

10340 r F At< >=30 PR r tm� 160, "1r2111221t23112411251126■27112811291t30•" 
10360 IF AI0=30 PRWrn192, 11•••••••--•-•••••

11 

10388 IF AK >=40 PR I �lT�2241 11 lt311t321t331t3411351t3611:371t3811391140•11 

10400 IF AK>=40 FRitffC�2561 "•••-•••••••-•••• 11 

10420 IF Al<=50 F'F: I t-H�2:3:31 "114111421143114411451146114 7114811491150•" 
10440 IF Ak>=50 F'F.:It-fftB201 11 ________________ 11 

1 �3445 F'F� I t-m:�353 1 11 PLEASE �JA IT �JH I LE I AM 
10450 PR I t-H�3:38, 11 SHUFFL I t·lG THE CAF�C1S 11 

1 �346�3 RETURN 
1048�3 FR It-ff II SELECT THE rllJMBEF.: OF Plf fr'EF.:S 
10481 FOR 8=1 TO 200:NEXT 
1 t.:1482 F$= I t·H<E'r'$ 
104:33 H$= I t·lk:E'l$: IF H$=" 11 GOTO 10482 
10484 �l=1•/AU: H$ ) 
10485 IF W=1 OR w�2 GOTO 10520 
10490 CL:3:PF�ItH(�226, 11 '/0U DID t·HJT PICK A ( 1) OR (2)" 
10495 GOSUB 12300:CLS:GOTO 10480 
10520 CLS:FOR 8=1 TO 300=NEXT 
10521 CLS: F'fW-H" Et-HER THE t·mME OF THE FIRST" 
10522 I �ipur" PLA'lEF� At-m F'RES:3 F:ETUF:rl 11; 8$ 
10523 IFLEN(8$)=0GOT010521 
10525 IF LEN(8$)(11 GOTO 10540 
105::::0 CL::; : F'F.: It-HG� 100 1 11 '/OUF.: t·lFtME HAD MOF�E THAt·l 11 

105:31 F'F� I tHG! 1 :3:3, 11 TEt·l LETTERS 11 

10535 GOSUB 12300=CLS:GOTO 10520 
10540 IF W=l THEN X=0=GOT010580 
1 osso cL:3, PF.: Im" EtnER THE rlAt1E OF ::;Ecmm 11 

105.55 I t·lPUT II PLAYER AND F'F�E:3::; F�ETUF�M 
10560 IFLEN(A$)=0GOT010550 
10562 IF LEN(f1$)(11 GOTO 10580 

II ;A$

10564 CL::;: F·F.: I t-m:� 100, 11 YOUR tlAME HAD MOF.:E THAt·l 11 

10565 PF.: 1m�13:3, 11 TEt·l LETTEF:::3" 
10566 GOSUB 12300:CLS=GOT010550 
1 t:15:::0 CL:3: PF.: I t-rr1:t99, 11 �JOULD '/OU PLEASE ::;ELECT THE 11 

10582 F·RHlTf!!l311 11 Af1MOUt-ff OF T H1E THE :3Yf'l80LS 
105:34 F'F: Itm� 1631 11 :3TA'r' C1 I:::F'LAYED Ot� THE :3CREEH 11 

105:36 'F'F.: I tm:!!2:331 II 1 = 1 SECOt-lDS II 

1 os:3::: PR I t-H�265 I "2 = 2 :3Ecmms 11 

10590 FR HlTl!!297, "3 = :3 sEcm-ms" 
H)591 PF:ItH1�329, 11 4 = 4 :3ECOMCiS"
10592 F'F: I tff (!!3611 II 5 = 5 :3ECOM0:3 II 

10594 Fs== HW:E'/$
1 �3-595 H$= I t·HCEY$: IF H$= 11 11 GOTO 10.592
10597 V=VAL(H$)/2t1000 
10598 IF V>=500 AND V<=2500 THEM GOTO 10599 ELSE 10594 
10.599 CL::: 
1t16f16 CL:::: F'RUIT(�99, "�·JOULD '/OU F'LEA:::E :::ELECT HOH" 
10601 F'F:HITf�1311 "MAt·N ::;C!IJAF.:ES YOU �•JOULD LIKE" 

(1 OR 

10602 PF:ItlT1�16:3, "TO F'LA'l At·m THrn F'F.:ESS 11 :f'F�HffG!195, "F.:ETURH" 

,c,as 

i 

2)" 
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82 

rn603 PRitHl?227, "!WU� YOU CAI-� OHL'l SELECT" 
lij604 F'F�It-Hlt259., "10, 20, :;:0, 40, OF.: 50" 
10605 PFrn·m?2si2, 11 11 

10606 I t·WUT" t,.;:01::c11•:r•1�•m1��--.."D.uma�" .
i Al< 

10607 IF AK=lO OR AK=200RAK=30 OR AK=40 OR AK=50 THEN GOTO 10612 
10609 CLS: F'F.: nnG! U:HJ, "you DID �mT SELECT" 

·,· 10610 PF�It·Hf�132, "10,2i.3,30,40,0F� 50 11 =GOSIJB 12300
10611 GOTO 10600 
10612·AL==RK/2 
10619 CL:3 : F.:ETIJF-:M 
10620 CLS:A8=0 
10630 COLOR,0 
10635 PR I MT" I t·6TF-:UCT I OHS 11 
10640 F'RHH" 
10661.3 PR I HT II YOUR GAME OF cm�crnrnAT Im� rs 11 
106:::0 F'Rlt-H(�96, "\,'ER'-t EFl'.3'l TO F'LA'l. Sll1PL'l RTTEMF'T" 
10700 PF.: um� 12:::, "ro MATCH THE F'R 1 F:s OF SYMBOLS" 
10?20 PF.: I tHG! 160, "Hr DDEN BEH I t·m THE CAF.:Ds. IT cm�" 
10740 PFWHC�192, 11 E:E PLAYED BY Ot·�E OF� rno Prnsm�s."
107£.i.3 PR r tm�224, 11 m1JJ11:il��n1,.1•·
10780 PR I t-HG!256, 11 I�� IT I ALL'l THE COMF'UTEF� THF.:Ol-JS 11 

1 f1:300 PF.: r tm:.i!2:3s, "A o I cE TO :3ELECT vJHO GOES FI F�ST. " 
10810 PF.'. I IH�320 1 11 HE:x:T THE COf•1PIJTER �•JI LL ASK I�� 11 

10:::2i.21 F·F.: nm�:352 J "TUF�t·L EACH PLAYER ro P 1 er< THE 1 F� 11 

rn3313 F'R nm�:::::34, "Fr F.:ST At�o :::;Ec0t-m t·4UMBER, vJH I CH" 
10840 GOSUB 12000 
1 f1:::5�1 PR I HT II F�EF'F.:ESErff S mo CAF.:C•S. r F THESE" 
10:::60 PR I tni:�J21 "nm CAF:C•:3 HA'-.•'E r coEt-n I CAL :3'l'MBOU ·• 
1087i3 PF.:ItHl:.>!64, "THE CAF.:D:3 \•JILL :3TA't' DISPLA'r'ED" 
rn880 PRHHG!%, "At·m THE COMPUTER vJILL ALLOCATE" 
10890 PRlt•m�12:3, 11 A F'OIHT TO THE F'EF.:SOt·4 l•JHO SELEC- 11 

rns,00 F'F.: nm� 1 r::o, 11 -rrn THEM, AS i,JELL AS Gr v rnG THAT" 
109113 PF:IHTf.�192, "F'EF.:Sot·4 At·mTHrn TIJF�M. IF THE HJO" 
10920 F'F.:ItH�224, "AF.:E HOT THE SAME THE CAF�C•S \•JILL" 
1094(1 PR I IH1�256, 1

1 TUF:M O'·/ER TO THE IF� OR I GI t·4AL t·41Jr1-"
10950 PR I tH(�2:::8, "E:EF:. THE I CiEfi OF THE GAME I :3 TO 11 

10960 PF-: r Hn�:;:20, 11 F.H1rnE:ER �·JHAT SYMBOLS ARE utmER" 
109713 F'F� I MT1�:352, 11 EACH CAF.:D, ;:;C, AS TO AS:3 I ST I t·4"
10siso PF.: 1 t-m�:::;::::4, 11 :::ELECT r tiG A MATCH EC• F'A 1 F� OF 11 

11,399,3 GO:::UE: 12000 
110,30 PR 1 t·n" CAF.:c,::; LATEF: oM. THE F·Lt=NEF-: l·J I TH 11 

110m F'F.:Hmn2, "THE c;�:EATUT HUt'IE:EF.: OF F'OHHS AT" 
1102i.3 PF:ItH1�64, "THE Et-m OF THE GAME l·Jil•4:3." 
110:30 PF.: HHG!:36, "[l!Jil*.l�="� .. =-�◄ 11 

11 !�14(1 PF� I MT� 12:3, 11 IF Ot·4LY ot·4E F'LA'r'ER PLAYS, THE 11 

11050 PF:IIH(�160, "COt1F'UTEF� SHCM:; HO�J MAt·f-r' ATTEMPTS" 
11060 F'F� It-Hf! 192, "l•JEF.:E MAC1E TO Ct I SF'LAY ALL THE F'A- 11 

1 ti.:37f1 PRitHi:!224, "IF.:::; OF :3Yl1BOL::;. 1mu� l•JHEH A HUMB-" 
110:::i.3 F'Rnni:�256, "ER E:ETvJEEI-� 1 :1 9 r::: F.:EOUIF.:ED, 11 

11 (190 PF: I tHG!2::::31 1
1 ::;ELECT A ZERO FI F.::3T. FOF� E:,::At1PLE O 1, 05, 09.

114213 PF.: r t-m�352, "1�:;,�"i,.'"11(@011u:a•a=-�:f=1•uE.-tl�DH1•m=i1
1 

1144f1 AB== 1 
12►3t10 F'Rrt-mN16., 11 1.rn�"1-..._'i;r:™=aa1£11!/IO.Om11uu1�"
12132�3 F$= It-41<EY$ 
12040 H$=INKE'l$: IF H$=" '' GOTO 12132►3 
12i.36i.3 IF H$= 11 11 GOTO 120:::0 
12070 r F AB= 1 Rt·m H$=" I " GOTO 10620 
12075 GOTO 12020 
12080 CL:3 ; RETUFj-4 
12 ien;i IF �-J=2 At·m Z>Y F·F.: um�::::52, " 11

; A$; 11 You l•JOt·4
1212121 IF �•J==2 At·m Y>Z PF.:nniB52., 11 11

; 8$;" '/OU i,JOt-� 
12125 IF �,J:::2 At·4Ci Y=Z F'F.:It-H(f.'.352, 11 YOU 80TH i-Jlt·� IT ,. S A DRAl•J 
12130 IF l,J:::2 F'F.: It-ff(�41 ::: , 11 

1214�3 IF �J=l F'F.:Hm�::::52, 11 

12155 IF �J= 1 F'F:HHIN 1:3, E:$; 11 

12160 IF �•J=1PF.:HHIN4:::," YOU FitH:3HED IW'; AC; "ATTEMPTS" 
1222�3 F'F.: I t-n r.n:::4, 1

1 lllll��:E-"i-..._"i:l:�::111.01�:•u=-�•rr:1w1::111 11 

12230 sout-m 20, 1 ; 1 (1,. 1 ; 20, 1 ; 1 i:1, 1 ; 20 1 1 ; 1 o, 1 
1224i.3 F$= rnt<EY$ 
12260 H$=It-H<E'r'$: IF H$= 11 "GOTO 12240 
12280 IF H$= 11 "THEt-� F�Ut-� EL:::E 12240
12300 ::;OfJt-�D :�:L 1;29, 1;27, 1;2511;23, 1;2L l; 1:3, l; 17, 1; 15, 1; 13, 1 
12340 :::ou1-m 11i 1;:? 1 1; 7, 1; s, 1;::::, 1; 1, 1 
12360 F.:ETUF.:t-� 
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SUPER SNAKE 

TRAPPER 
Super Snake Trapper is a two­
player game of skill. You have to 
move your snake around the 
screen without hitting the walls, 
the other snake or yourself. If you 
do hit something your score goes 
down. If it reaches zero you lose. 
If you are about to crash you can 
press the fire button and you will 
be put somewhere randomly on 
the sc:reen. but the computer 
might land you on something 
and you will lose points. Joy­
sticks are required to play this 
game. 

Because of my printer's limita­
tions I could not include graph­
ics symbols in the program print­
out so here is a list of them: 
line 15 
"Shift A.Shift Y (x2 I ).Shift S" 
line 20 
"Shift 1.Ctrl:,SUPER SNAKE 
TRAPPER.Ctrl:,Shift" 
line 25 
"Shift D,Shift T(x2 I ).Shift F" 
line 30 
"Shift I.BY ROBERT DUNCAN. 
Shift J" 
line 55 
"Shift J" 
line 60 
"Shift J" 
line 700 
"Shift l(x2)""Shift l(x2)" 
line 710 
"Shift l(x2)""Shift l(x2)" 

R. Duncan
Crafers SA

� POKE 30744,1:CLS 
10 PRINT@292,•HIT ANY KEY TO CONTINUE• 

�l� COLOR RNDl6)+2:P�INTe36,• 
20 PR I NTe68, • SUPER

'\ SNAKE 1 TRAPPER • 
25 PR I NT@ 100, • l :>r'cia5 
30 PRINT�167,• BY ROBERT DUNCAN • 
3� PRINT@203,•(19/12/84>• 
40 R�INT@292,• •:SOUND 15,1 
45 K$=INKEYS:IF INKEY$=••THEN 10 
50 PRINT@356, •TYPE IN PLAYER l'S NAHE N _ 

5� COLOR 3:PRINT@423,;:INPUT S$:PRINT@423,• • 
60 PRINT@371, ·2•:cOLOR 4:PRINT@4��,;:INPUT T$:PRINT@4�s,· • 
70 PRINT@294, •PRESS <<S>> TO START• 
75 SOUND 15,1:SOUND 16,1 
80 K$=INKEY$:IF INKEY$<>•s•THEN 75 
100 US=37500:VS=37500 
105 CLS:HODE(l):COLOR 2:FOR A=O TO 127:SET<A,Ol:SET(A,63):NEXT 
106 AZ=3750:FOR A=l TO 62:SET(O,Al:SET<127,Al :NEXT 
110 FOR A=l TO 62:SET<O,Al:SET(127,A):NEXT 
115 W=17:X=17!Y=l10:Z=17:W1=1:X1=0:Yl=-1:Z1=0 
120 AZ=AZ-1:COLOR 3:U=(INP(43>AND 31) 
124 IFU=15 THEN X=RND(62l:W=RND(126) 
125 IF U=30 THEN �l=O:Xl=-1 
130 IF U=29 THEN Wl=O:Xl=l 
135 IF U=27 THEN W!=-1:Xl=O 
140 IF U=23 THEN Wl=l:X1=0 
141 IF U=26 THEN Wl=-1:Xl=-1 
142 IF U=25 THEN Wl=-1:Xl=l 
143 IF U=22 THEN W1=1:X1=-1 
144 IF U=21 THEN Wl=l:Xl=l 
145 W=�+W1:X=X+X1 
150 IF W=Y AND X=Z THEN 300 
155 IF POINT(W,X)=2:US=US-AZ:Ns=ss:GOTO 400 ELSE160 
160 IF POINT<W,Xl=3:US=US-AZ:NS=S$!GOTO 500 ELSE 165 
165 IF POINT(W,Xl=4:US=US-AZ:NS=S$:GOTO 600 ELSE 170 
170 SET(W,X) 
200 COLOR 4:V=(INP(46lAND 31) 
204 IF V=15 THEN Y=RND(126l:Z=RND(62l 
205 IF V=30 THEN Yl=O:Zl=-1 
210 IF V=29 .THEN Yl=O:Zl=l 
215 IF V=27 THEN Yl=-1:Zl=O 
220 IF V=23 THEN Y1=1:Z1=0 
221 IF V=26 THEN Yl=-1:Zl=-1 
222 IF V=25 THEN Yl=-1:21=1 
223 IF V=22 THEN Y1=1:Z1=-1 
224 IF V=21 THEN Yl=l:Zl=l 
225 Y=Y+Yl:Z=Z+Zl 
230 IF W=Y AND X=Z THEN 300 
235 IF POINT<Y,Zl=2:VS=VS-AZ:NS=T$:GOTO 400 ELSE 240 
240 IF POINT<Y,Zl=4:VS=VS-AZ:NS=T$:GOTO 500 ELSE 245 
24� IF POINT<Y,Z>=3:VS=VS-AZ:NS=TS:GOTO 600 ELSE 2�0 
250 SET(Y,Z) 
25� GOTO 120 
300 MODE(O):CLS:VS=VS-AZ:US=US-AZ 
325 PRINT@38, •you HAD A COLLISSION· 
350 GOTO 700 
400 MODE(Ol:CLS:PRINT@32,N$i•,YOU HIT THE WALL•:GOTO 700 
500 HODE(O):CLS:PRINT@32,N$J•,you HIT YOUR OWN TAIL":GOTO 700 
600 �10DE(Ol :CLS:PRINT@32,N$j •,YOU HIT THE OTHER SNAKE":GOTO 700 
700 COLOR 3:PRINTe203, • •; !PRINTUSING"IHttHrn, • ;us, :PRINT" 
710 COLOR 4:PRINT@267,N •;:PRINTUSING W ������-!...S:lRINT"
720 IF VS<l AND US<l THEN PRINT@362,"IT IS A DRAW":GOTO 760 
730 IF USC! THEN PRINT@362,;TsJ• WON":GOTO 760 
740 IF VS<! THEN PRINTe362,;S$J• WON•:GOTO 760 
750 FOR A=O TO 3000:NEXT:GOTO 10� 
760 PRINT@455, "ANOTHER GAME (Y/N)?" 
770 K$=INKEY$:l$=INKEY$:IF rs=·Y·THEN RUN ELSE IF I$()"N"THEN770 
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WORM 
The idea of this game· is to move 
from one side of the screen to 
the other without hitting the 
dots, the walls, or your own tail. 
If you do manage to reach the 
other side, bonus points are 
awarded before proceeding to a 
new frame. 

84 

I. Thompson
Collaroy Plateau NSW 

0 '*********************** 
.J •• w o R t1 * 
2 '* FOR UNEXPANDED * 
3 '* VZ-200/300 * 
4 '* BY IAN THOMPSON * 
5 '*********************** 
8 • 
9 GOSUB 1000 
10 CLS:POKE 30744,0 
30 U$=·a•:os=·A•:Ls=·M":R$=","
35 Z=1 
40 SC=0 

45 X=10:Y=5:Y1=1:X1=0 
50 MODECl):COLOR 3,1:REM - CHANGE TO COLOR 3,0 FOR B&W MONITOR 
60 FOR A=l TO 127:SETCA,0):SET<A,63}:NEXT 
70 FOR A=0 TO 63:SET(0,A):SET(127,A):NEXT 
80 FOR A=lll TO 127:COLOR 4:SETCA,63}:NEXT 
85 COLOR 3 
90 FOR A=l TO 45:SETC63,A):SET<95,A):SET(79,A+18} 
100 SET(47,A+18}:SET(24,A}:SET(111,A+18J:NEXT A 
110 A$=INKEYS:IF AS=R$ THEN X1=1:Y1=0 
120 IF A$=0$ THEN X1=0:Y1=1 
130 IF AS=L$ THEN X1=-1:Yt=0 
140 IF A$=U$ THEN X1=0:Y1=-1 
170 X=X+X1:Y=Y+Yt:IF POINT<X,YJ=2 THEN 300 
180 IF POINT(X,Y)=4 THEN 380 
190 IF POINT<X,Y>=3 THEN 350 
2C0 SET(X,Y) 

210 SC=SC+l 
220 COLOR 2:SETCRND(127J,RNDC63)J 
290 GOTO 110 
30� SOUND 25,6 
302 CLS:PRINT@96,.FRAME No.•;z:PRINT 
303 PRINT"YOU HAVE BEEN DESTROYED" 
305 PRINT 
310 PRINT•SCORE:";SC 
312 PRINT:IF SC>=HSC THEN HSC=SC 
315 PRINT"HIGHEST SCORE:";HSC 
320 PRINT:INPUT"ANC>THER FRAME CY/NJ";A$:IFA$="Y•THENZ=Z+1:GOT040 
330 IF AS="N" THEN CLS:PRINT a 237,"BYE!":END 
340 GOTO 300 
350 SOUND 25,6:CLS:PRINT@32,FRAME NO."Z; 
352 PRINT:PRINT 
355 PRINT"YOU HIT YOUR OWN TAIL 
360 PRINT"YOU HAVE BEEN DESTROYED":PRINT:GOT0310 
380 CLS:SOUND30,7:PRINT:PRINT"500 POINTS BONus•:sc=SC+500:FORA=1TO 500 
390 NEXT A:GOTO 45 
1000 CLS:PRINT@75,• W O R M • 
1010 PRINTS225,"IAN THOMPSON,COLLAROY PLATEAU" 
1020 FOR I=l TO 1000:NEXT I· 
1030 CLS:PRINT"THE IDEA OF THIS GAME IS TO MOVE"; 
1035 CLS:PRINT•FROM ONE SIDE OF THE SCREEN TO" 
1040 PRINT"THE OTHER,AND INTO THE RED LINE." 
1050 PRINT•ONCE YOU HIT THE RED LINE YOU" 
1060 PRINT"GET 500 POINTS BONUS AND YOU" 
1070 PRINT"START A SECOND FRAME.• 
1080 PRINT:PRINT•THE DANGERS ARE THE WALLS, THE" 
1090 PRINT.DOTS, AND YOUR OWN TAIL.· 
1100 PRINTS482,"PRESS <RETURN> TO CONTINUE"; 
1105 INPUT A$ 
1110 CLS:PRINT@72,•DIRECTION KEYS• 
1120 PRINTa139,·Q up• 
1130 PRINTa203,•A DOWN• 
1140 PRINT@267,"M LEFT• 
1150 PRINT@331,•, RIGHT• 
1160 PRINT@482,"PRESS <RETURN> TO START"; 
1170 INPUT A$ 
1180 RETURN 



DOGFIGHT 
You are in a plane and must en� 
deavour to shoot down another 
plane. Using the arrow keys, you 
position the target plane in the 
dead center of the sights. You 
shoot with the Z key. 

I. Thompson
Collaroy Plateau NSW 

0 ***¥¥���*****+�**��*�*¥¥�¥ 
�1 '* D O G  F ! G H T * 
2 '* FOR 8.K VZ-200 * 
3 '* BY IAN A.THOMPSON * 

4 '************************** 
5 CLS:SOUNO 25 t 6:PRINT@134

1
" D OG F I G H T " 

6 PRINT@225,"IAN THOMF'SON,COLLAROY PLATEAU" 
7 PRINT@449,"INSTRUCTIONS <YIN>"; 
8 INPUT AN:$ 
9 IF LEFT$CAN$,1)="Y" THEN 1500 ELSE 10 
10 SC=O:HL=O 
20 MODE(1):COLOR 3 
30 FOR K=O TO 127 
40 IF K>63 THEN 60 
50 IF K>24 AND K<40 THEN SETC50,Kl:SETC78,K) ELSE SET<64,Kl 
60 IF K)49 AND K(79 THEN SET(K,25):SET(K,39) ELSE SETCK,32) 
70 NEXT:X=RNOC123)+1:Y=63:COLOR 4:GOTO 140 
110 RESETCA,4):RESETCA+l,4):RESETCA-1,4) 
120 RESETCA+2,4):RESETCA-2,4):RESETCA,Y-1) 
130 Y=Y-1:IF Y=l THEN 200 
140 SET(X,Y>:SETCX+l,Y):SETCX-1,Y) 
150 SETCX+2,Y):SETCX-2,Y>:SETCX,Y-1) 
152 RESETCX,Y):RESETCX+1,Y):RESET(X-1,Y) 
154 RESETCX+2,Y):RESETCX-2,Y):RESETCX,Y-1> 
160 GOSUB 1000 
170 GOTO 110 
200 ML=ML+l:IF ML=10 THEN 210 ELSE 20 
210 CLS 
220 PRINT:PRINT"YOU SHOT DOWN";SC,"OUT OF 10 PLANES" 
230 PRINT:PRINT:PRINT"ANOTHER GO"; 
240 I NF·UT AN$ 
250 IF LEFT$CAN$,l>="Y" THEN RUN ELSE 260 
260 CLS:PRINT"THANKS FOR THE GAME, BYE!":END 
1000 A=X 
1010 IF INKEY$=" t " THEN 1050 
1020 IF INKEY$="M" THEN 1070 
1030 IF INKEY:t="Z" THEN 1100 
1040 RETURN 
1050 X=X+2:IF X>125 THEN X=125 
1060 RETURN 
1070 X=X-2:IF X<2 THEN X=2 
1080 RETURN 
1100 SOUND 15,2 
1110 FOR K=34 TO 64 STEP 2 
1120 SETCK,96-K>:SETC127-K,96-K> 
1130 NEXT 
1140 FOR K=34 TO 64 STEP 2 
1150 RESETCK,96-K}:RESET(127-K,96-K) 
1160 NEXT 
1170 IF X(67 AND X>61 AND Y<34 AND Y)30 THEN 1200 
1180 SOUND 1, 2 
1190 RETURN 
1200 SOUND 29,2;31

1 2 
1205 FOR T=l TO 3 
1210 FOR K=l TO 20 
1220 SETCRN0(10)+59,RN0(10)+27} 
1230 NEXT 
1240 FOR K=l TO 30 
1250 SETCRND(30)+49,RNDC30)+17) 
1260 NEXT 
1265 NEXT 
1270 SC=SC+l:ML=ML+l:IF ML=10 THEN 210 
1280 GOTO 20 
1500 CLS:PRINT"THE GAME IS CALLED DOG-FIGHT, " 
1510 PRINT"ANO AS THE NAME SUGGESTS,YOU AREIN A PLANE AND"; 
1520 PRINT" MUST ENDEAVOUR TOSHOOT DOWN ANOTHER PLANE." 
1530 PR I NT" SIGHTS APPEAR ON THE SCREEN, AND YOU MUST MOV_E YOUR"; 
1540 PRINT" PLANE <USING THE LEFT ANO RIGHT ARROW KEYS> TO "; 
t��n PRfNT"G�T TH� TARG�T �.�MF DEAD y� THF rFNTRF nF THF 11, 

1560 PRINT" SIGHTS." 
1570 PR!NT"YOU SHOOT WITH THE 'Z'KEY." 
1580 PRINT"YOU'LL BE GIVEN 10 PLANES TO " 
1590 PRINT"SHOOT DOWN, AND AT THE END TOLD" 
1600 F'RINT"HOW MANY YOU MANAGED TO GET. YOU"; 
1610 PRINT"WILL THEN BE OFFERED A NEW GAME."; 
1620 PRINT" PRESS <S> TO START THE GAME." 
1630 IF Ii�EYS()"S" THEN 1630 
1640 IF INl<EY:•="S" THEN 10 
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BEZERK 
Bezerk is a games program writ­
ten for the VZ200/300. The idea is 
that when in playing mode you 
move a dot around the screen 
running through the red dots. If 
you do not reach the red dots in 
time and you touch them they 
will turn yellow and you die! Do 
not touch the walls or anything 
yellow. At the end of the game 
you will be given a bonus point 
for every red dot you ran over. 
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R. Banks & M. Saunders
Mackay Qld 

(1 [,tnn:�'.·l:?, 1 _. 100 .. O, ::.:::::: .. :::.:o .. 0., :20�3 .. 9�? .. 5;:: .. :::.:01: CL.Et'iF::200 

� � ctg�{-���; � �r:;r�t:�}:�:;t:!�i:�:;�;\:�:�t:;�i,.{: !,�! ;.t,�:��I/'Ol:::E:;:0:::62 ., :::2: POl<E:;:0:::6:3, 1 �:: 1, ..
1 t [:•l=tH11 :::: ., 4 , 14 .• 4., 1? _. 2 _. 11 ., 2 _. 1 :;: ., :2 ., 14 ., 3 _. l t ., 7, ::;: .. :2, 1 :? ., �2, 11 , 2 .• :? _. 2 
L� foffffl t 1 , 1 , 11 .• 1 , 13, ? .• ::•, :�:, 1 :?: ., ? .• 11 , ? .• '.::: _.? ., 11 _. 1 , 11 , 1 ., 13 .• 2 
1A r,nnH:? .• :2, l ::: , :2 _. if:..• :2, t:::'., ;:;: , 1 ,s , 1 .• 1 G _. 1 , 1 :3 ·' 2, t:::: _. :::: ., 1 ::: ·' �::, 1 J:, ·' :2 ., l 3 _. � 
15 DATA16.-1,16,1,18,2,15,2,20,2.-18,2,15,2,18,1,18,2,20,2 
1 i NH rt 1?, :2., 1 :::: .• :�: .• 16 .• 2 .• 13., :2 ., 16 _. 1 ., l 6 .• 1 _. 1 :::: , :2 
1 ::: DfHfl::: .• 2 .. 1 :;: ., �:'. .• 11 , :2., e .• :2 .• 11.-1 .• 11, l ., l.::::., 2 
5(1 I 
r5;2 C• I l·E:[11:: ��6 ':t .. :;=;r:-.;: 56 ) : I) I l'IH( 1 OC:1 ) = r-oF: I:.-: 1 T036: F:EfiO':P'. I ) ., '::[:,( I ) : ME::<T 
t;,(I FOF'. I-:-:· l TC1 J. 0 · FOF'. '-r'= 1 T0�.5: f<:E:m:•fi( I _. Y): t•E:-::T : 1-ll.:}::T 
69 CU:: · PP I 1-lTTFiE:•: 1 :::: ::, "l-.:J�'t'-4:4::m" , HP=-1 
?(1 PF: I 1n1??:2. 11 rcJHn1-�c;r:: l:::E.'/::; OF: c;Jn:11.:T ,�r-11•1E" , ff•=:::, GOTosooo 
7 t c;o::;1_1r?::::ooo, 1 FA$== 11 :::: 1

1 THEl·QOOEL.'::E 1 Ff=l•ti=" 1 "THEt- r;"ooo 
7:::: 1 Fnt< > 11 c II THEH7 l EL"=E 1 ooo 
7:�· F'F:11m:;.:=-1,s, "UP - 11 n•r.( 1::,: F'l?IH T 11[)0,,Jl·l - 11R'li( 2): F'l?IIH 11l.EFT - "A$(:;:)
74 PF'.IH T 11 F'.IGHT - "li'li(4):GOT071 
:::.:oo :,:;:::-1_1:::;r,'.( (I::,: 1-tOf)E( 1), ro1;::;::=:::.:�1T096: :::ET(:,< ., 5 >: ::;['f( ;,.,:., 42::,: NE::-,:T 
:::.:11�1 FOF:'/·.::'5T042: ·::;ETr:' :29., Y::,: ::;ET( 2:::., Y::,: ::;ET( 96., Y::, :'.::ET< '.:-lr, Y): l·H.::>,:T: l-JL=O 
:::.: t 1 ,�or::1_1r::;::::-100 
218 T��0,x-,s2·Y�?2,1Y�8:IX=1:f\8,8)=8:P0::0,1)=22:PT=O=T=-1:F�=O 
? l l [:•C:·--=(1 · Tl·�"''F'.l·ll)( 4 0 ) : GOT0�.51 (I 
41 (1 ;,.Js:=l?tH)( 1. 6) +-7: Yl?=F:l·l[:11:: :;:7 )+5: ;,.,;y::::;::::;::.:l'i'F:+;,.,:r,::+2:::67:�� 
428 IFPEEK(XY))OC�PEEK<XY+1))8THEN410 
,J?O ',/-�F:IK:o( 9::,: T=:: I NT( 400/'•/): TC=t:1: Tl-l=-1 : F'Of:::e·:Y .. :.:::55 
� 10 fl•J;= HH<EY <f:i: I Fflrt,=-=" "THEJ�5:20EL::E I F1:1rt,=1-=t'ti( 1 >THEHI Y=-1 : D>O: GOT0520 
Sil IFAt�A�(2)THENIY=1:Ix�0,c;oT0520 
�12 IFA$=A$(3)THEl-lIY=O:IX=-1:GOT0528
51? IFAt=A$(4)THENIY=0=IX=1 
520 X=X+IX:Y�Y+IY:IFPOINT(X,Y)<>1THEl-l570 
521 POKE31060.-38:�JKE?1863,l=S=USP(0) 
�::(I F:E::;ET< F'T ., F'H): ::;ET(::-:;,\')· FT-=::;,.,;: F'I-I==\' 
S'3(1 TC:-:-:TC+ 1 · I FTC>�TTHEJt=tJ:-0 
�t=:(t Tf)::::Tf)+ t : I F'TC,:-:THTHEIH 10[L'.�;E51 (1 
�7(1 I FPO I l·ff,:' :-:; .. 'r' )::=-:4 THEH91 OEl.'.:;EG:-::G+ 1 · 1.,JT:::-1.,n +1-JL 
3•::•0 FOP:,.,:,= l TOI-IF': 1.•JL=L·ll + 1 : GO'.:;l_lf:::;19(I(1 = F'Ol::D·I( :,,;) ., (1: :::=-,IJ':;F:( 0 >: 1-lE::<T 
'.J'.:l(I r=or;:, I-=!. TO�=" · ::=;Ol .. 11 l[)::;F < I ) ., :3[:,( I ) : HE>·:T 
610 Ir-::::::: :::-001;:;,.,:>950F:Y<60P\'>,} 1 THElll-1'/i=="HI T THE l•Jr1u.": r.�OT06:::o 
i:-11 1-1:t-:-:"HlT ti PUXY 11 

6::::1:1 CL::;·PF:IIIT"\"OIJ Hfl\·'E "M•fi:Pl?ItH":t: [rrml� [11}.'J�:i :t:'' 
7F10 F'F:IHT 11THI:3 l,JA:3 GAME l·ll.l!·!PFP 11G 
71 o FF: I 1-rr" '/(11_11;: :::coF:E L•JA::;-"l•lL, F'F.'. I tn "THE i:-,•.,.,i::r;:nGE ::;o Ft1F:- 11 r MT< t-n ,..-c; > 
7::::i:1 pr;: 1 HT II THE PF:E'./ 1 ou::; E·E:::T 1,JF6 "L•J 1 , 1 Ft-JL >H 1rnrn1.,11 =HL 
7?6 F'Cll:::E:�'0777 ., ::,:·5: It·lF'IJT"El-lTER ','OUR l·HiHE" _; :�:C:'l•: f-'Of:E:::0744 ., F:HO( :�: )-1 
727 sct-LEFTT(SC� .. 13):SCt=sci+ 
748 CL:;: F'Ol·:T::�'.0777, :;·�: GOTc11_;9 
910 F'Of<E::··:Y _. :::5 : OC='./ : T!-1 :-::f<:t·l[:t( 40 )+'•/ : TD=-=O : T =-1 : ;,-::F:= 1 : 1.•ll ==1.•ll +'./ 
911 PC�E31060,40=FORI=1T02:FC�U=1T020STEP3:PC�E31063,U=S=USR(0)
912 t-U::<T: l·lf?.:-:;-r: GOSUf?,:;'.9t:I1::I: HO:: HP)=>=:\', HP-==HP+ 1 : GOTO�.,'i:;·(I 
•::it=ri F"rtf::'E':--''/, :=::-;: ':·:'F.'::: 1 : Tl·l=F'l-ff•,,:- ,in): T[:,:-::-f-'1: T=-1 : ,-riTn� 1 n 
t 1�;1:,0 F·F: 1 i-ir,?96 .. ·,: tii1�" , ·G,i;u1�21::100, i=i!!i< 1 ::r==Ht; Pr< i 1-rr�:?6, "UP - "fl'ti< 1 :> 
1010 PF: I NT(" 1. 2::: .• "l�I•J�l�R:m" : GO::;l_lf�:2000: fi'li( :2 >=ff$: F'R I t·ITl:?.12;;:, "DOHM - "fl$( :2 ) 
1 n::::o PF: I Im:;. 1 i;,O ., "1111:1;;:tlffl':ml" · r::;o::::1_11::::::.:01:H): rt'fi( 3 )=A'li: Pl<: I t-ffl}' 160 ·' "LEFT - "fl$( 3) 
1(1:;·0 F'F'.IIH(-'1S1;:;:., "1:IIJ.l'C,J!�": 1�0::;l_l(.:!2:(10(1: Fl�f;( 4 )==ti$: F'F.'.HHl�19:2, "l?IGHT - "fl'H 4::, 
t 04(t GOT071 
:::.:(1(1(1 ::;Of .. lllU:;F< ::;P ::,_,•:.;[,(SF'>: li'li:-:-HWE\''li 
2018 sr�sP+1:IFSP>56THENSP�8 
::=:o 11 1 FAt=" .. THEt·IE'.•t,== 11" , i:::;oro:201:,0 
2012 IF 1-=t•t=-=F.::t.HiEH::::01:n)EL:::EE:•li =A'fi: l?[Tf..lF'.H 
2(\20 GO':;l_lf::2I:ioi:::,: IFit-W:EYt="\'"OF'.IllKE'(•f.'="H"THl?.H74EL'.:EHE:,n: GOT074 
:;:•::i1:1r;1 '.:;fyr.�0 '.:·,TF:'1:( HL ::, : f;fYf.=r.:: I GHT'li( ::;[:•1i , l.f::l·V ::;[,•t. ::r-1 ) : E:=2:::6;:::;: 
:::"901 FOF:I-L.Ell( ::;[)'t, )TOlf;TEF'-1 
:;··:::•O;::: I FM I Otr:: :�;[:,$., I , 1 >< >1-1 I c,,r,i:: :=:;Er,, I.• 1 >THE1·1?31 �:'. 
391;1:;: E:::f:-· 1 · l�E::-:;T: '.:;E1:i::-'::l)•ti: F:ETUF:tl 
::·::1 l :2 C=-·•,,.•1:11_,:: 1-1 I [:i•t;( '.:;[,rt,., I _. 1 ) ::,+ 1 
3915 FORU-=AT04=POKEP+32tlJ,A(C.,IJ+1>·f-lEXT=GOT03903 
4000 Dfllfi2'_-;;::_:, ;:::r),t ., :21:H., :21714 ., ?':.i:�: 
4�?11.0 [!AT1-=t,i:::i .. :240., 4!::., -�::•.-:2,:;:2 
482(1 DATA252,12,2�2 .. 192,252 
�028 DATA2�l .. 1.2,68,1.2.-252 
4040 DATA192,192.-204,2�2 .. t2
4050 DATA2�2 .. 192.-252,12,252
4060 DATA252,192,252.-204.-252
4070 DATA252,12,12,12.-12 
48?0 DATA252 .-204,252.-284.-252 
4090 DATA252,284,252,12.-252 
50(10 F'F:IIH"OI? [IJ FOF: Itf:;TF:IJCT!Olf::" 
':JOOl H:IIHTf"iE•< 10 )" •••---------- ": FOl?I=J.l010 



L 
5002 F·F-:It-lTfftf::'.'.10)" • II" =llf::::-::r 
500:3 F'Rit·ITTi=JF.:,:: 1(1)" ---- "'"' --- "

: 
5(110 FOF: I :-::OT09 = I F'.:::C1\ I+ l ::,-:: "" THEt I I··· J. 2 = COTO'.:ilJ?O 
:.020 F'F: I t-lT(" 1 :�:SH· ??t T. , '::C•t\ I+ 1 /::C\ I+ I. > 
SO?O NEXT:GOTO?? 
(:,(1(1n FOF: I ,:-1 TO I. (�I. I Fl,!L.::::-:··.•:;(/ I >Tf-lf:Jl(:-0 I f.:IEl.}::Etlf.:::,n: co [IJ;·•,1.0 
co 1 i:I FOF'.U""" 1 i::no I :::TEF-1 · '.:;I:•ti( I_I ::,::::::;C<t,( U·-1 ::, : ::;(\ U ::,::::•:;(\ U-1 ::, : tlE:=<T 
6020 ::;C'f.( I ::,:::::'.;C•t · :::;(/ I ),..L,JI_ · GOT074(1
70(1(1 CU:;· PF:ItrrI:•;:-' 11 l�J'.1Y.�':1:·K�mq�J::'.�/Jl!J1'l!IH.i1]�J7.J" 
7(1 t (1 PF: I HT" THE or:i.Jf:CT or: TH 1 ::=; crn·1E I:::; To . r::1_11 , O\·'EF• THE F:E[:i" _; 
70?0 F'F:HJT" F'.F::ClT!llGLC�;. 1.•JHFJl \'OIJ F:Ul·I O'·/E:r,: OIH:.., IT l-11.LL." 
7(e(I PF:Il·IT"Tl_lf;:tl ·,·r:::LLO!,I. THE [:•OT'.:; !.•JILL AL::,O TI.JF:tl \'El.L.Ol·l Ir- '/OU"_; 
70·l0 F'F: HIT" (:o(lt, .. T F:Ut l O\·'EF: THf:M I 1-1 T lt'lf:.. " 
7(1"ji:') F'F: ItH" lF YOU TOUCH Ftl-l'r'TH It IG \'EL.LOI-I., \'01..1 !·II LI.. [d E 1 11 

71:1(:,(1 F'F: I tH II [f!CH F:F.T• DOT !•I! LI .. CI ',/f: \'OU E:EH·lEEt·I 1 1=tt·lf) 9 II _; 

70;:'0 F'F: IIH II PO ItH::;, 1•.IHf.:Jl '/OUI-IFl'·/L: f) I EC• YOU 1·111..L E:f.:. GI \·'Etl A
70':'.0 PP HIT" r:·ot-11_13 FOF: EFJ1::H DOT Y1Ju r,:·rn-1 O\·'l:R. 11 

7090 PF'. HIT" i-=·F:E::.s I::mu1:1:l" 
71 (1(1 ,::;o::;1Jf::2(10(t: I fft'f:==CHF:•ti( l :':' )Tl·lf:J/6::=iEl_'.:;E71. f:WI 

I 0,&'&' p �7. 

I ,,. 



ARGGGGH-! 
This exciting progiam written for 
the VZ200/300 re uires a good 
deal of skill. Weave yourself in 
and out of the yellow dots. avoid­
ing them and the walls. until a 
hole appears in the top middle of 
the screen. You are only allowed 
to go back on yourself a few 
times, so beware. 

R. Banks & M. Saunders
Mackay QLD 

COL.OF:;:? 
2 PC�E20862,?2·PC�E?0263, l21=PC�E31858,243=POKE31059,201 ·•· PC•%=�0
4 PW-�-::990 
5 P>=:.\�·r.:::::: · P'r·::c-:::?.,� 
tS Hl\c-::5 : E·r�==50-F·Ci\ 
1(1 MOOE< l::, 
:20 FOF:t=r•; 0�(IT01?7 = :�rT< ff•;;, 5) = ::;f:.T< r:1%., 63 ::, : tlE::<T 
:;:n FOF:ff-�='3T06:�:: ::;E:1\ (I, F(;) = ::;ET< 1.?7, ff-�::,: lif::>:T 
40 COLOf�:2: Ft•t::-: Hlf=:J..:Y'!i: 9::-::::C+6-Et•1:-;;: IFrl'ti::::-" 11 THEll:30
4'.:i F'U�::-:(1: PI.J%�0 
sn I Ft=tt:-:: "i,1" THF:I IPU\.,.=·- t 
t_:,(t I Fri'!:= 11 ::; 11 Tf-lE:l·lf:•1_1:;= 1 
70 I Fli'ti=" V II THEt·IF'l..:-�-::-1 
:?O I Ff-'.t'�= II L. II THEt·lF'l_;.;::- t
90 F�%=F�%+PL%=PY%=PY%+PU% 
'.?0 I FEt-r-�< OTl·!Et·1D•l:-;;c=O 
t 00 T FPO It ff< P:-·::-; , F·\·;� ),::JTHEJIGOTO 110(1 
I (t5 IFF·OIHH r-·:,::;-;, F•\'\ >< >1 Tf·H:.l·lf='F:ItlT"YOUF'. :�;COF:E: J:;:; 11 ::;c: EHC• 
l 10 '.:)::T< p;.•:%, P'/;-; ·:, · COI_OF:;:::: [:)··::-;00r;:1 II>< 1 ;:=:i::), ['/\:-::F:t If)( ':7.7' )+5
l l ':i IFF''(;,;< ':JTl-ff:.l·!F"fi: HIT II '/OUF: '.:;COF:E J:::;" '.:;C' '.:;fJ fflF'. ••• " : F'[•::::F'(:i-·'.::O: CIJTO•t
t;�:O EC-;,�.r::c�+t · IFFC:/Et-J:::Tl-lf:1·14�-,
l ;:_::c:; E( ;�::::-(1
L :::6 I FF:t·U>< 1. Fl(l(1 :, >r-·1-l.\Tf·IEl·IF}I\ 0�E1·r-:;-1 · F'l·l'.-;::-:F'f·f:-F[•\
1.27 IFFt·r·;,--::OTHF.t!F:E::;f::TO:: 6:::'., �:,::,: F:E::;F1\ 6:::, '.'; :, , F:E::;f_:T< 64., '5::,
l �·O I FF"O I HT<[::-,:% .. E'/;� )< > l THD!F:E:::FT< r:.:,-:;:-:;, E\''..·� ::.r_]_:::;['.:;f..:l\ E;,::-�, E"/;.�::,
L 4(1 1::;(IT040
10(1(1 FOF: 1::: 1 TO 1 (11)0 · t IF>::T: r.:;oTO·l 
1108 PT%�BT%+1·1F8T%>50TH[Nl85 
L 1 os :::;c=:::;c-i::·r-� 
1106 I F'.::C:< (·::irHf:l·l::;,::,:-::1:1 
1110 GOTOllfl 

/J. 'l7. 



ENCODE/ 

DECODE 
Encode/Decode is an encoding 
and decoding program written 
for the VZ200/300. When run it 
will ask you to input a word or 
secret message. After typing in 
your secret message, on the line 
below will appear the message in 
code form. It will th'en ask you to 
input a secret message in jum­
bled form which it will then de­
code. 

R. Banks & M. Saunders
Mackay Qld 

1 o It lF'UT "HITFF: �-IOF:O" _; r:,cr., F'F: I t·ITL.EFT'tiO:: f1'ti. 1 ::, ; , n--==fr::;c:,:: nrr:,

20 FOPI=2Tt�tl .. Ftl< fl'µ::,: (::::.:fr::(:( f-1[[40:: f'.j'f_. I .. 1::, )-10:: ,�,--c:,i::,: JF[::::::,on-ir=:tl_E;::.-[:---:::-:i; 
60 PP It-lTCHF:·!i< E: > .: : ft:::[::: tlf:>:T: F'F: HIT: GOTO 100 
10(1 It·IF'UT"EtlTEF: 1-·JOF:[:," _; i=l'Ei: Ff;:Il·ITU:TT1I/ Ci'li_. 1 )_; : fl"fi•:;i:/ Flt> 
1 W FOF:J:-;-;;:�TOU.:11< fl•�::,: [:::=:f'.r::c:o:: MlC•·r.< fi'ti, I·' l > )-·< r:1···64::,: IfT<C:.TflFJJT::=F.:•·i::f; 
t 50 PF:: I t-lTCHF:!f.( E:::, _; : fl:::/-Y::C:< r-1 I [:•'fi( fl'fi, I , 1 ) ::, : I lf:.::<T: F'F: [ I IT: G(1TO I 0 

Ye 8B '"SS. 87 



CATCH 
A lot of skill and patience is re­
quired to use this program. You 
must trap the other moving dot 
into one spot on the screen. To . 
do so use the following com­
mands -
W-up
S-down
K-left
L-right
E, R -to turn yourself visible
and invisible.
Please note that the designers of 
this program takes no responsi­
bility if you hit your computer 
through frustration and anger! 

R. Banks & M. Saunders
Mackay Qld 

:,-,::•;=U'::R( (t) 
2 MODE(1) . 

,2 COi .OR?.: FOF:W�;:(1TO 127: �;ET( A:-�, 0::,: '.:ET( fl%, 63::,: HE>::T: FOF:ff-�=0106:::: 
4 •�:-� T( (1 ., A:-�): '.::ET( 127 .. A:-�): t-E:-,:T 
5 e::�<i: >�P�=F:m:,( 126): ·-n:-�=F:t·l[:,( 62::, 
1000 X%=RND(126)=\�=F�D(f.2) 
1001 A%=F:HD( 4): FOF:GG:-:=1 TOF:P[:,( 20) 
1002 GOT04000 
1005 G%=X%=H%=Y% 
1010 
11::1213 
1.0::::0 
1040 
1050 
1100 
1110 
4001:1 
4(t10 
40:20 
40:;'.(1 
4(140 
.rn41 
41:::,4;2 
41:14? 
4050 
,:f.(160 
4(i70 
4(i 1?f:t 
409(i 
:,(1('1('1 
6f11;,n 
,_�Of.Ct 
f.(,:20 

X%=X%+1=GOT01100 
X%=X%-l=GOTO1100 
\��=Y%+1:GOTOf108 

}�;�}�t,�� .. Y%)=?Y%=H%:>�=G%:GOT01081 

iI;.����If-�Iri�;I �i� f �:[�����it�ii�tl�diti�����-��(i'.�li�g 
1

IF< �-:::-�AHf)::: )=(f:< 1 :�=>=: 1 :-;-1 · GOT 04060 

i �:� ���t:i�:ti;��; �.��:�: }1i:!;�g;�:��6�.:cOEL:7:EK%=F'EEf:::,:: 26::?:: >CW 19;:: 
IF< f<;•;AH02 )=0'-r' 1 ;-;:::-:Y 1 :�-1 : GOT04060 
IF(K%AND?2)=08%=i•GOT04060 
IF( K'.-�At·m 1 )=(1E'.%:::-:::?. : COT040t:-O 
IF< F'Ef:J:/ 26'?77 >11!·H)2 )=:(1Y1:-�=Y1 :-�+l 
IFX1%<1ORX1%>126ORY1%<1ORY1%)62X1%����=Y1%=Y�� 
I FE::-�= 1 THEt·M-(191°;1 
!FPOIHT(X1%,Y1%)=2X1%=XS%•Y1%=�S%
C:OLOF:2: ·::ET< :-::1:� .. '/1\ >: COLOF::E::�: :?ET< :,-=:i:-�, '/1:-� > · 1::;0TOF10'::i 
DATA??,8,0,17,0,112,1,A,1,227,176,281 
FORA%=0T0162?2=IFPEE�(f�>=l82THENG820 
!-�E:--:T·E!·U::• 
I FPEEf<< A:-�+ 1 )='::iSTHEHF'F: I tm=i:� 



2 CLS:COLOR2.l 
�PRINTTAB(l.3)"U-FOE" 

� 5INPUT"INSTRUCTIONS (Y/N) ":AS: IFAS="Y"THENGOSUB2000 
7P=68:H=63:Y=l:L=20:X=63:M=3 
1QMODE<1):U=O 
15GOSUB4000 
20FORA=1T030:SET<RND<l27).RN0(4)):NEXT 
25C!...OR3 
27FORA=1T05:SET<H+A,L):NEXT 
28COLOR2 
30 FORA=1T010:SET(X+A.Y):NEXT 
35COL..OR3:Y=Y+l 
40 FORA=1T014:SET(X-2+A.Y>:NEXT 
45CO!...OF;4: Y=Y+i. 
50 FORA=1T024:SEET<X+A-7.Y):NEXT 
6(; Y=Y+ 1 
70FORA=1T014:SET(X-2+A,Y>:NEXT 
75P=68:U=U+l:IFU>4THEN7ELSEIFM=2THENM=3ELSEIFM=3THENM=4ELSEM=2 
76COL OF:M 
BOFORA=5T09:IFA>20THENL=l2 
85IFA>JZTHENL=44 

90I=RNDC20):D=RND(2) 
1oo= □RJ=1TOI 
110IFA>44ANDPOINT<P.A)THENGOT010 
120IFD=lTHENP=P-lELSEP=P+l 
122IFP(1THENP=1:D=2:A=A+1:GOT0120 
1241F�>t:6THENP=126:D=D+1:A=A+1:GOT0120 
127IFA=LANDP=)HANDP(=H+6THENSOUND25.5:P=68:L=20:H=63:GOT075 
130SET<P.A) 
135GOSUB1000:COLORM 
140NEXT 

145NEXT 

150S0UN03.4:3.4;3,4:ST=ST+1:IFST=:THEN5000ELSEL�20:H=63:GOT075 
1 OOOAS= I NKEYS: I FA$=" ''THENRETURN 
1005COLORRND<3)+1 
1006IFH>121ANDAS�"."THEEN1040 
1008IFH(1ANDAS="M"THEN1040 
1010IFAS="M"THENSET (H-1, L>: RESET CH+5, ll: H=H-1 
1020IFAS=". "THENSET CH+6. U: F:ESET (H, U: H=H+l 
1025COLOR4 
1040RETURN 
200CCLSsPRINTTAB<13)"U-FOE" 
2010PRINT"YOU MUST DEFEND THE CITY AT THE BOTTOM OF THE "; 
2Cl2C>PR I NT II SCREEN FROM AL I EN MISS I LES W !TH YOUF: THF:EE " : 
2030FRINT"SUPERSAUCERSCTM>. THE CITY CAN WITHSTAND THREE "; 
2(14(lF'R I NT" DI F:ECT HI TS BEFORE IT IS DESTROYED. " 
2050PRINT"CONTROLS ARE:" 
2060PRINT"M-LEFT .-RIGHT" 
2070FR INT" IF YOU MISS THE MISS ILE WI TH YOUF: FIRST SAUCER "; 
208C>F'R I NT" ANOTHER W ! LL AF·F'EAR DI F:ECTL Y UNDER IT AS SOON ": 
2090F'R I NT" AS ONE OF CONTROLS IS F'RESSED. THE SAME , 
21 OOF'R I NT" WI LL. HAF'F'E:N WI TH THE SECOND BUT NOT THE TH I F:D. " 
21 lOF;RINT"F'RESS ANY ►'.EY TO F'LAY." 
212C>IFINKEYS=""THEN2120 
2130RETURN 
4000FORA=40T080 
4010I=RND<ABS<<A-39J-20))+44 
4020FORJ=63TOISTEF'-1 
403<)SET <A. J > 
404C>NEXT:NEXT 
4045CLOR1 
405C>FORA=1T030:SET<RNDC18)+48.RNDC13)+49):NEXT 
4060COLOR2 
407C>RETURN 
500C>SOUND5,5;4,5;1.5 
501 OCLS: F'R I NTTAB C 1 '.:::) "SCHMUCK� 11 

502i)F·RINT"YOU LET THE CITY BE DESTROYED!" 

U-FOE
Full instructions are included in
the text, but the idea is to de­
fend a city at the bottom of the
screen with three flying sau­
cers.

E-rr 

L. Alderton

Dunnedoo 

NSW 

Ap,.. if p ts-. 



10 REM#DISINTEGRATOR# 
20 MODE(O):CLS:C□LOR,O 
30 POKE30862,80:POKE30863,52 
40 GOSUB900 
50 GOSUB800 
100 'START FRAME 
110 CLS:POKE30744,1:D=16:N=3:U=O 
120 FORL=29152T029183 
130 POKEL,255:NEXT 
140 M=D+16:P=O 
150 PRINT@O, .. �, -=c-H-AM_Fj_: "T$:PRINT@17, "PLAYER!: "U$ 
160 PR I NT@32, "HI SCORE): 11 T: PR I NT@49, "I SCOREJ: "U 
170 PRINTol64, "l BOMBSj: "M:PRINT@Bl, "i CRAFT!: "N 
180 FDRL=29121T029151STEP2 
190 K=<RND<5>-1>*16+172 
200 H=RND<7)*32:P=P+H 
210 FORX=HTOOSTEP-32 
220 POKEL-X,K 
230 NEXT: NEXT 
240 PRINT@139,"<S>=START" 
250 AS=INKEYS:A$=INKEY$:IFAS<>"S"THEN250 
260 PRINT@139," ":SOUND31,1 
270 L=28767:C=253.5:Z=.5:B=2 
300 'MOVE CRAFT 
310 AS=INKEV$ 
320 POKEL,32:L=L+l:POKEL,C+Z 
330 IFRND(10))5THENX=USR(X) 

. 340 Z=-Z:F□RI=OTOD*2:NEXT 
350 IFB<2THEN370 
360 !FA$=" "ANDM>OTHEN400 
370 B=B+l 
390 IFPEEK<L+1><>32THEN600 
395 GOTD310 
400 'DROP BOMB 
410 SOUND20,1:M=M-1:F=L+32:B=O 
420 PRINT@73,M 
430 IFPEEK(F+32)=255THENSOUND10,1:POKEF,32:GOT0460 
440 POKEF,32:F=F+32:POKEF,243 
450 X=USR<X):GOT0430 
460 FORY=29089T029119STEP2 
470 IFPEEK<Y><>32THEN310 
480 NEXT 
500 'COLLECT POINTS 
510 SOUND31,1;31,1 
520 IFD>OTHEND=D-2 
530 M=M*<2000-<D*100)) 
540 IFD=OTHENM=5000 
550 U=U+M+P:POKEL,32:GOT0140 
600 'WIPEDUT 
610 SOUND15,1 
620 COLOR,1:POKE30744,0 
630 FDRI=1T050:NEXT:SOUND5,1 
640 POKE30744,1:C□LOR,O 

650 N=N-1:M=<32-M)*10:U=U+M 
660 FDRL=28864T029151 
670 POKEL,32:NEXT 
680 IFN=OTHEN700 
690 GOT0140 
700 'END ROUND 
710 IFU$=T$THEN730 
720 IFU=TTHENTS="A DRAW" 
730 IFU>TTHENT=U:TS=US 
740 PRINT@9," 
745 PRINT@9,T$:PRINT@BB�N 
750 PRINT@41,T:PRINT@56,U 
760 PRINT@96,"<T>TRY AGAIN <N>NEW GAME <E>END" 
765 PRINT@l 70, "!#GAME OVER#l" 
770 A$= I Nl<EY$ 
775 A$=IN►(EV$: !FA$=" "THEN770 
780 IFA$="T"THEN100 
785 IFA$="N"THEN50 
790 IFA$="E"THENCLS:ENO 
795 GOT0770 
800 'INITIAL 
810 CLS:POKE30744,0 
830 PRINT"PLAVER,PLEASE INPUT YOUR NAME" 
040 PR I NT" IN□ M□RE THAN sEvEN LEIIERsr· 
850 PRINT:INPUTU$ 
860 S=LEN(U$) 
870 IFS<1DRS>7THEN840 
880 RETURN 
900 'INSTRUCT 
905 CLS: PRINTTAB (8); "#DISINTEGRATdl!:;.'# 11 

910 PRINTTAB<7);" <BY ALAN STIBBARD)" 
915 PRINT"VOU ARE IN A CRAFT WHICH HOVERS" 
920 PRINT"OVER TALL STRUCTURES.YOUR TASK" 
925 PRINT"IS TO DESTROY THESE BY DROPPING" 
930 PRINT"BOMBS.DOWN ON TO THEM BEFORE" 
935 PRINT"VOUR ALTITUDE GETS TOO LOW AND" 
940 PRINT"YOU CRASH INTO ONE OF THEM." 
945 PRINT"THE GAME BEC.OME'S MORE DIFFICULT"; 
950 PRINT"AS YOU SUCCEED EACH FRAME.THE" 
955 PRINT"NUMBER OF BOMBS WILL DECREASE;" 
960 PRINT"AND THE SPEED OF THE CRAFT WILL" 
965 PRINT"INCREASE.HIGHEST SCORER WINS!!. 
970 PRINT"*BOMBS NOT DROPPED ARE A BONUS." 
975 PRINT"*THE <SPACE> �'.EV DROPS THE B□ r1BS"; 
980 PR I NT II lH IT RETURN ►<EV TO CONT I NUE!"; : I NPUTSS 
985 RETURN 

Disintegrator 
This game is run on the VZ-
200 or 300. All the instructions 

and comments are explained in 
the program. 

A. Stlbbard 

Sfanmore NSW 
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star Jighter 
A game where you hit a UFO 
10 times under a time and am­
munition limit ... <- (M) (,) 
->(�ARE cm END(� 
RERUN. GOOD LUCK! 

Murray Roberts __ 
Ettham 

Vie. 

ETI August 1 �88 - 65 

100 Rl:MAAKf\eLE ELECTRON re:; rccf\Y 
110 ' (0'JJ 43.3 "21'!6 •••••• 
1 2'1 ' \J 1 'J 0 0 OR U 1 2 0 e

l'ROGRM BY M.ROSl:RTS 1388 ••• 

1"313 CLS•PR[rH'' PROGRf\M FROM FE£U 1-"0RWFtRO FROil 
1413 PRINT"E L £ C T R O N ! C S T O O Ft 'I'" l 
1513 PR!NTi'2'H, "Nl't.'"1£ Pl(Flc;E";: tr;PUTNf\11£S 
I '50 GOSUB6 I 0 
1 ;,o T !ME• I :n�0 :H•l :BS•40 •C'LS 
1&0 CLS 
1:30 E•0l0•2::!J6ll :E•!NT(Rl'IOC'29l l •E•E•'288'J"2 
':'00 POKED, 30 :POl<Ei::-1, 35 :POl<EE, 35 :POKEE •I, 35 
21U P•lr-HCRNOC'.lli!JJ 
220 PI• !NTCRr-O('J41 l l 
230 P"2•!NTCRr-0C'.l{JJJ 
'2HI l''.3-INTCRl'l0(3'3)) 

'250 !FPl •P"'20RP l "PORP ! •P'30Rf"2 #PORP'J�POR�P"2, 210 
'215a P=P•'2:308l3 1p JoP I •23088 :P'2°P'2•'23088 •P'.J.,P'.3•29088 
'U13 POKEP I, l '25 :pQi(EP"2, 1 "25 :POl<C:P, ; 7.� :POJ<EP'3, l '25 
280 f<�•INKC:Ys :B4•Ir«El't 
'2:30 PRlrHii10, "BULLETS ";13S 
'.300 !FB.s-•,•p,l'I00(29!8'.3,GOT0400 
'313 !f'8.S•"M"Ftl'I00>'23!52, GOT043'il 
'.320 IFSC•""l"flNDPEEl<([}-64; <> !'25,SOUNOH:'l, l :GUT0460 
3'3il T IME=T !ME• l 
'.340 IFTIM£>100,910 
350 PRINTii2'2, "T!M£"TIME 
360 IFB.S•''O",ENO 
'.3.70 :Fcl.S•"R",GOT0!?0 
380 GOSU851513 
'.l.'.JC GOT0'280 
4CIJ REM <-
4113 T lnE�T !Ml::• t IP01<£0, 36 •GOSUB560 :O•O•, IPOl<ED, 30 :GOT0"280 
420 GOT0"280 
430 RE,i -> 
4 40 T InE2T !ME-t I :POK£0, 96 :GOSU8560 :D,,0-1 :pQ,<£0, 30 :GOT0"280 
430 GOT0280 
4ti0 TIME•TIME-tJ IR•O:IFBS<t ,.920 
4?0 BS•BS-I IFORA"l T0.9 
480 R=R-'3'2 :POKER, 3'3 :GOSUB550 :M-=0 IPOl<ER, 96 :NEXT 
490 IFP££KCR-3'2)�35,Hl•Hl d :?RINTi>il,Hl ;" HIT" 1GOT05l0 
5e� noro,a0 
5.-J SOUNJ.31, l ;20, l ;10, 1 
520 IFHD=10,8"20 
530 REM GOT BUU .. ETS 
543 REM 
530 GOT0'280 
560 POKEE-1, .9tl :POKEE • 1, S6 lPOKE£, se: !FH=ll'tNOE ,28863, E•E• I 
5?0 !f'H=2/IN0£)'288'3'2,E=E-l 
580 IFE-'28862, H02 
590 IFE=288'Y.J,Hct 
600 POK££� 1, '35 :POK££, 35 1P.£ TURN 
6!0 FORA•! T040 :PRINT" STAR F !GHTER '' PNEXT 
620 SOUNO'JJ, 9 
630 CLSiFORFt-lT0400•NEXT 
'540 FRINT" GREETINGS STAR FIGHTER" :FORA•! T0800•NEXT 
650 PRINT" I AM YOUR ENEMY "; :FORA=! T0600 :NEXT :PRINT"WO'' 
6ti0 FOR/\•! T0800 !NEXT 
6?0 P�INT" TRY TO DESTROY ME, IF YOU Cf'IN"; •FORA.ct TC1000INEXT 
680 PRINT" PRESS" :FORA•! T0'300 :NEXT 
690 PRINT" M FOR <-" :FORl'I-! ;JJ01l0.:NEXT 
700 PRINT" , FOR ->''•FOR/l=l TOJ000:NEXT 
?10 PRINT" SPACE FOR FIR£" lFORfl"l T0!000 :NEXT 
720 FRINT" Q TO .!UrT":FORA21T01000:NEXT 
7'30 PR!NT" R TO RESTAAT":FORl't-=!T0!000:ts£XT 
740 CS•" f'\NY KEY" 
7'jP i '<INTilH8,LEFU(C.t,3ll; :PRINTi458,L£FT$(CS,3l l; 
76Cl i"RINTi468, LEF f.lCC•, 31 J; :PR INTCHR.t("28 J l IPR INTi478," 
?70 FORA"lTO'.30:As,,[NKEYt:IFM<>" ",NEXT£LSERETURN 
780 CS=M!OHCt, 2l•LEF'U(Cs, l l 
?913 GOTO?.S0 
S00 RETURN 
810 f\S•!Nl<EY:t :11.:i=Ir-.J<EH :fffl..l•••• ,8i2Ei..St'.RETURN 
820 CLS 
8')0 PRINT :PRINT :PRINT •PRINT 
840 PR!NT"\J E L L D O N E"; 
850 PR!NT:PRINTlP!<lNT 
860 PRINT"S T fl R - F G H T E R"; 
S,70 PRINT :PRINT 
880 PRINT" • iNN1ES 
8'.30 l'R!Ni :PRINT" AN'f KEY FOR Al'OTHE Gf\ME" 
900 AS=!NKEYs :IU=INl<EYS: !FM="•, 81:!13 
:H0 RU�I 
92\J Ci..S 
930 PR!NT:PRINT:PRINT:PRil'T 
940 PRINT"B A Cl L U C K"; 
950 PRINT :PRINT :P�INT 
960 PRINT"$ T 1" R - F G 1-1 T E R" l 
9?0 PRINT :PR It-H 
!380 PRINT" 0

' ;NM£• 
990 PR!NT:PR!NT" ANY K£Y FOR l'<NOTHER GAME� 
1000 tu� INKEYS :A&0 INKEYS: !FAS 0"", 300 
11:llO RUN 
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Drawing boord 
This prograrn allows the user 
to create pictures in Mode < 
l > with 8 different cursor
movements. All the instruc-

tions are 
program. 

contained in the 

D. Maunder

Quirindi
NSW 

? : THED�e�� I �:�u�g��� ' IS 

2 ' AND IS FOR THE: '' 
3 '  V V ZZZZZ SSSS 

4 'V V V Z ' S  
� 'Z V V Z cscs 
6 V Z S 
7 'S V ZZZZZ ���� 
8 'VZ-200,YZ-300,VZ-200,VZ-300 
9 'VZ-300,VZ-200,YZ-300,VZ-200 
10 CLS, GOSIJ81100 

\.JR I TT Et, 8'1' 
QIJIRIHDI, NSl•J 2343 

11 PRitlTl!'.?6, "THIS PROGRAt1 IS TO DRA\.I 08.JECTS, "; 
12 PRHff"P I CTIJRES 0�: AN'iTHHIG 'l'OIJ LIKE." 
13 PRIMT"i,JHE�I YOU DRA\.I 'iOIJ HA'./E A CHOICE" 
14 PRHH"OF rno CIJR:::ORS: 1. THHI OR 2. THICK"; 
16 PRIMT"CHA�f.;E THEM 8'i PRESSHIG '1' OR " 
1 7 PR ItH '" 2' • YIJIJ ALSO HA'./E 9 DIFFERENT" 
18 PRHH"COLORS BY PRESSitlG 3., 4, 5, 6, 7, 8, 9"; 
19 PP.IMT",. 0 At·IC• ' - '. THERE ARE 8" 
21) PFWH" DIFFERENT CURSOR MO'·/EMENT::: \.lH I CH" ,; 
21 PP.HH''\.IILL HELP YOU TO DESIGN YOUR" 
22 PP.Hff"PICTURE." 
43 PP.INT�4'52., "l::ii,�=l-�'1::l!"[)l:8afrJaJll]U•HllJ=-" 
44 IS= lt1KE'(S: US= INKEYS 
45 IFUSO" "THENGOT044 
46 PRINT, PRINT: PRINT, FORU=1 T020 
47 PRINTII!42'5., "COMMANDS ARE:": F'l<:Hff/!425, "(IOOQIQl'!lil��::8": NEXTU 
48 FORA=1T0250•NEXT 
49 C:LS: PR Hff"IIJ:ll'?HJ: LI I O 1:::t:T�::HI" 
50 PRHlT" J + K A+S" 
51 PP.INT" N M , 7" 
�1 ��rnf:: 1. T�,P=-ernE. 3�U�" "
54 PP.INT" 2. THICK LIME. 4. YELLOW' 
55 PP.UH" [11•:1:11=--mmmilfl:I 5.BLUE" 
56 PR ItH" : • CLEARS SCl<:EPl 6, RED" 
57 PRINT" 8.PUTS CURSOR AT ?.BUFF" 
58 PRUIT" STRfU POSITION 8.C''f'RN" 
59 PRINT" C.TO COPY PICTURE 9.MRGENTR" 
60 PRINT" ONTO A PRINTER 0,0RANGE" 
61 PRINT" Q.TO QUIT <END) -.NORMALC2,0)"; 
64 PRHIT�45:2, "l:.l���:l!lll��t:t:llla�:r.,,n"; 
65 'iS=INKEYs:PS•lNKEYS 
66 IFF'SO" "THENGOT065 
68 CLS, PR I NT" t:n:JI F YOU !�ANT A COP'l' OF THE " 
69 PR Itff "SCREEM OtHO A F'R INTER PRESS 'C' • "; : PR I NT 
80 PRINT"tIU,�l() IF YOU FOF:GET A COMMAND" 
81 PRHIT"PRESS THE <:::PACE> BAF: ANC• YOU " 
82 PP.HlT"�lILL GET THE:::E HlSTRIJCTIOrlS." 
87 PP.INT(?420, "t;l:i�.l:'Ul�ml:Ulll:i�10i•t•; 
:38 FS=!HKE'l'S: GS=INKE'l'S 
89 IFGS< >" "THE�IGOT088 
9(1 MOOE( l): COLOR4, l, FORA=0T0127: SET< A, 0): SET( A., 1), SET(A, 62) 
91 SETCA,63)•NEXT:FORA=0T063:SET(0,A):SET(l,A):SETC126,R) 
92 SETC1:27,A):NEXT 
93 COLOR2,0 
?4 X=3:Y=3:SET(X,Y) 
95 IS= I NKE'fs, I!&= HIKE'r'S, A$= rnKE'l'S RS= I NKEYS 
96 IF I SO"" THEH95'ELSE:?5 
99 IFAS="J"THENX=:..:-1 :GOSU81000 
1(10 IFAS="K"THENX=X+l :GOSIJ81000 
101 IFAS="M"THart=Y+l :GtJ:31_181800 
11<12 IFAS=" I "THENY='(-1 'GOSU81000 
1133 IFASO"Ft"THEHGOT0105ELSEH=l: X=;�-1 1 F:ESETC X, Y)' j;_ESE. f( X+l, 'l:,. 
i,;.:,4 GOSIJB 1000 
105 IFRsO"S"THE�,.�OT0107EL:::EH=l 'x=:,.:+1 • RESET< :,:,.·o RESET< X-1, Y) 

rn� i��s< >"Z"THENGOT0103ELSEH=1: Y=Y+l: RESET< X., Y)' Ri::SET( X, 'l-1) 
108 GOSIJ81000 
H)9 IFAS< )"\.l''THEHGOT,)1l 1ELSEH=1, Y='y'-1: RESET< X, Y)' RESET< X, '(+1) 
1 l 0 GO:::IJB 1000 
111 IFAS="O"THEH�•X+1:Y=Y-1•GOSU81000 
112 IFAS="IJ"THEll)�=:><:-1: Y='l'-1 'GOSIJB 1801) 
113 lFAS="M"THEMi-'.=X-1 :Y=Y+l •GOSIJ81000 
114 IFRS=", "THEr,:-:=;.:+1 •Y='i+1 :GOSU8100C3 
11�• IFAS="C"THE�lCOF''r' 
116 !FAS=" "THENi10vE< 0) :GOT05 
117 IFAS="8"THEt-lGOT094 
11:3 !FA$::" 1 "THEt-lH=l, GOT020ti 
119 IFA$="2"THEHH=2:GOT0200 
120 IFFtS="3"THENCOLOR1., 1 
121 IFA$="4"THENCOLOR2,1 
122 IFA$="5"THE�lCOLOR3, 1 
123 IFA$="6"THEt-lCOLOR4, 1 
124 IFAS="7"THENCOLOR5,1 
125 IFA$="8"THEHCOLOR6., 1 
126 IFAS="i.1"THENCOLOR8, 1 
127 IFA$="-"THENCOLOR2, 0 
128 IFAS="' "THEt·IGOT090 
129 IFR$="0"THENNE\.I 
141 REM SETTUlG D, LHlE CIJR:30R 
142 IFH=2THEMSET-'.X+1,'0,SET(X,Y+1) SET(X+l.,'r'+l) 
H3 .REM SETTIMG S. :le D, LINE CUF:SOR3 
144 SET<;..:,n 
150 GOT095 
200 REM F;ESETTIMG D. LHlES 
201 F.:E:::ET< )<;,y) 
2€•:2 GOT095 
1 (11<1€1 REM 81jUHC•EF.S L HlE:3 
E\(12 IF;:.:=2THa;;,:=X+1 
1 (104 IF)<= 124 THEN�(::X-1 
10i()6 IF'1'=2THEtl'i':.:'(+ 1 
1 ic108 IFY=61 THEN'i'=\'-1 
HHl:l RETURN 
11 (11<1 F.:EM I tHRO 
1110 F'RHiT�l<'.1, ·•,i:;u;:nx••:1:ar:1:rnncm•:imi::11•1:u:uJ"; 
1120 DM!!i=" 8'l DR'./ Ii) MAIJt-H)ER" , FORD= 1 TOLE�!< DMS) 
113€• PR nm�4t,:1, LEFT$( C•M$, D); t·IEXT 
1140 F.:ETUFN 

- -------- ---------

ETI NOVEMBER '88 
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Camel 

Camel is a popular game that is 

played by many people. There 

are many versions of the game. 
This is one. Instructions to play ore 

included in the program. 

D. Maunder,
Quirin di,

NSW. 

cTI m�� �.

r &7-Si. 

vz 200/300 

THERE ARE MANY DIFFERENT VERSIONS OF CAMEL FOR DIFFEF.:ENT COMPUTERS.I HAVE CONVERTED CAMEL FOR THE VZ-200 & VZ-300 OR I G !MAL WEA FROM HEATH USERS GROUP. 

0 REM 
1 REM 
2 REM 
3 REM 
4 REM 
5 F.:EM 
6 REM 

************************ 
CAMEL· OCCUPIES ABOUT 61< 
'CAMEL' CONVERTED AND REWRITTEN BY D.MRUNDER CCJOPYRIGHT 

06/02✓89 FOR THE 
7 REM V V V V ZZZZZZ V V 
8 REM Z Z Y V Z Z Z 
9 REM ! ! V V Z ! ! 
10 REM 2 3 V V Z 2 3 
11 REM 0 0 V V Z 0 0 
12 REM i;'.1 €1 V ZZZZZZ 0 0 
1� REM VZ200/VZ300 COMPUTERS 
14 REM lltttttttttttttt******** 
15 GOSU8214•PRINT" I WELCOME TO CAMEL"•REM INVERSE 
16 PRIMT 
17 PRUIT 
18 PRINT" I �lOULD YOU LIKE IMSTf.:UCTIOtlS?" 
19 PRINT" I Y/N" 
20 TS=INKEYS 
21 IFT$="N"THE��OT036 
22 IFTS="Y"THENGOT025 
23 IFTS<)"N"ORT$()"Y"THENGOT020 
24 GOT0213 
25 CLS•PRINT" C A M E L" •REl1 IMVEF;SE" 
26 PRIMT 
27 PRINT"THE 08 . .JECT OF THE GAME IS TO" 
28 PF.: I NT" TF.:AVEL 200 KI LOMETRE3 RCf.:%3 THE" ; 
29 PR I MT" GREAT GOB I DE:;ERT. " 
30 PRHlT"R TRIBE OF KNOCK KNEED DE:;ERT P'(GMIES mLL BE "; 
31 PR It-IT" CHA:; !MG YOU. " 
32 PRINT"YOU HAVE TWO LITRES OF WATER WHICH WILL LAST YOU 
33 PR HlT" ::: L'< C:•F.: !MKS" 
34 PR HIT • PR HIT 
35 I rlPIJT" PF.:ESS < F:ETI.JF.:tl > TO CONT I tlUE" ; './2$ : REM I tNERSE 
36 POKE30777,35=FORB=1T030 
37 PRIMT(�3:::4, ":i::t:GOOD LUCK Rt-ID GOOD CAMELHlG:U:" 
38 PR I Nri:n:::4, ; 
:::9 PR I NT" tJ:If{•I•J•-.. Ill�m••t{-XrJ••ar:1�1::11•rn•n:J" 
40 t�EXT8 
41 POKE30777,67•GOSU8213•CLS 
42 GOSU8200•F'RINT 
43 PRIMT"'/01.J ARE IN THE MIC>C•LE OF THE DE:;EF;T AT AN OASI:3" 
44 GOS:IJ8213 
45 IFC>60THEM141 
46 Z=Z-1 
47 IFZ=1 THENPFi:INT"-----IU:l��-�---- GET A DF.:HlK" 
48 I FZ=€1THEtH 94 
49 P=P+l 
50 J=RND(10)+2.5 
51 IFGi>0THEtH 11 
52 IFP<4THEM613 
53 D=D+J 
54 IFD<CTHEN59 
55 F'RIMT"THE PYGMIE::; HAVE CAPTURED YOU •• " 
56 PR UlT "CAMEL :!. PEOPLE SOUP I:; THEIR FA'./OUF.: ITE C• I SH ! ! ! " 
57 GO:::U8211;1 
58 GOTO 1 :::::: 
59 PRIMT"THE PIGMIE:3 RRE"C-C•"��ILOMETRES E:EHHID 'iOIJ •• " 
60 PRIMT"'(OIJ HAVE TRRVELLED"C" 
61 PF:HlT"KILOMETF.:ES SO FAR ••• " 
62 PR I NT : I �!PUT" t,JHAT I 3 YOUR COMMA�JD?" ; RS 
63 POKE:;:0777, 67 
64 1FA$="D"THENPRINT"DRHlK Ff.:OM CAMTEEH. "•.GOT010(J 
65 IFA$="M"THENPRHIT"MODEF:RTE SPEEC• AHEA[). "• GOT079 
66 IFAS="F"THENPRINT"FULL :;PEEC• RHEAD." •GOT086 
67 1FA$="N"THENPRINT"NIGHT STOP."•GOT094 
6::: IFAS="S"THENPRUlT"STRTUS CHECK." :GOT0'.37 
69 IFA$="H"THEtlPRINT"HOPE FOR HELP" •GOT073 
70 IFA$="t"THENPF.:INT"COMMANDS"•GOSI.J8200•GOT062 
71 Pf.: HIT" INVALID COMMAND. " 
72 GO:::us20i.::1 : GOT062 
73 T=RtlO( H) :,+ 1 
74 IFT<2THEN140 
75 PRIM:r"HELP HR::; FOUt�D 'l'OU HI A STATE OF UMCONCIOUSNES3" 
76 8=3 

77 Z=4 
78 GOT045 
79 F=F+l 
80 IFF=:::THEtl13::: 
81 GOSIJB105 
82 l=F.:ND( 10 )+1 
83 C=C+I 
:34 PRHlT"YOI.Jf.: CAMEL LIKES THIS PACE." 
85 GOT045 
:::6 F=F+3 
87 IFF>7THEN138 
88 G0:31_181€15 
89 I =2:*RNC•( 1 i.::1 )+ 1 
:?0 C=C+I 
91• PRIMT"YOUR CAMEL Vi E:IJRNHlG RCF;OSS THEDESERT SAtlC>S •• ". 
92 PRINT 
93 GOT045 
94 PR I MT" YOUR CAMEL THA�lKS YOU ! ! ! " 
95 F=0 
96 GOT046 
97 PRIMT"'(OI.JR CAMEL HA:3"7-F"GOor, C>AYS LEFT FOR TRAVELLHIG." 
q::: PF.: HIT" YOU HA'./E" :; "DF: HlKS LEFT rn YOUF: CANTEEW 
99 PR HIT" 'y'(IIJ CAN GO" Z" COMMAtlD:3 �JI THOUT DR HIKING •• " 
100 S=S-1 
101 IFS<0THEN140 
102 PRHIT"YOU HAD BETTEf.: �JATCH OUT FOFi: AN OASIS." 
W3 Z=4 
1€14 GOT062 
105 A=RND< 20 ) 
106 IFR>3THEH131 
107 PRHIT"WILD BEF:BEf,:::: ARE HIDDEN IN THE SAND HAVE 

CAPTURED YOU" 



108 PF:ItH"LUCKIL\' THE LOCAL SHEIK HAS AGREED TO THEIF: " 
109 PRINT"DEMANDS ••• �BUT ••••• WATCH OU�FOR THE PfGMIES! ! ! ••• " 
110 PR INT" YOU HAVE A t4HJ CHO I CE OF W8- CCIM11Ftt4C•S : " 
111 F'RINT 11 KEY (:•E:::C:F:IPTION" 
112 PR I t-lT" E ATTE11F'T At4 E::;CAPE. " 
-1 ¥.�-Hf+-" W Wfi IT FOR Pfl'l'MENT. " 
114 lt4PUT"'r'OUR :::IJ8-C0t1l1At·m ??" _; 8$ 
115 IF8$="E"THENPF:1NT"E:::CAPE. ": GOTOl 18 
116 IF8$="W"THENPRINT"WAIT FOR PA'r'MENT."=GOT0126 
117 GOT0114 
118 I=RND( 10 )+1 
119 IFI<5THEIH23 
120 PRINT"CONGRATULATIONS, 'r'OU SUCCESS- FULLY ESCAPED!!" 
121 Q=0 
122 GOT045 
123 PRINT 11 YOU l·JEF.:E MORTALLY lJOU�lC>ED B'r' A PIG STAE:BER l•JHILE 1

1 

124 PRIHT 11 E::;CAPING •• " 
125 GOT0166 
126 l=RND( 10) 
127 IFI )5THEl4148 
128 F·RINT 11 YOUR 1-:ANSOM HA::: BEEl-l PAW At·1D YOIJ ARE FF:EE TO GO •• 11 
129 PR I NT" THE LOCAL :::UL TAl4 IS COLLECT I 14G. , Jl_l;:T �JR IT •••• " 
130 GOTC145 
131 Ft=RHD< 10 )+1 
132 IFA>4THHH48 
133 PRINT"YOU HAVE ARRIVED AT AN OASIS •••• YOUR CAMEL IS 
134 PRltH"FILLING YOUR CAtlTE:EN AHD EATING FIGS" 
135 Z=4 
136 S=6 
137 F:ETURN 
138 PR I HT II YOU C• I RTY F.:APSCALL I O�l ! ! '/OU F:Ftt� YOUR POOR CAMEL TO" ; 
139 PRINT" DEATH!!" 
140 GOT0166 
141 PR I NT 11 ::t.::t.:t.:t.:t.:t.:u::u::n::n::t.:n::t.:t.�::u::t.**:u:u::n:*" ; 
142 PRIHT":t.YOU WIN, Ft PARTY IS BEING GI\IEl4:t."; 
143 PRIIH"t!N YOUf.: HONOR ••••• THE PYGl1IE::: :t"; 
144 PRINT":t.ARE PLANNIHG TO ATTEl-lD •••••• :t."; 
145 PRIHT•::t.::t.:t.:t.:t.::t.:t.:t.:t.:t.:t.:t.::t.:t.:t.:t.:t.t:t.:t.:t.:t.:t:t.:t.:t:t.:t.:t.*:t.*"; 
146 FORT=1T06•SOUND0,2:SOUND23,2•SOUND0,2:NEXTT 
147 GOT0188 
148 I=RNN 10) 
149 IFI>5THEl4160 
150 PRINT"YOU HAVE BEEN CAUGHT IH A SAND- STORM •• ,.GOOD LUCK!!" 
151 M=RND( 113 )+1 
1 :,2 H=RNC•( 10 :,+ 1 
153 IFH<5THEIH56 
154 C=C+M 
155 GOT0157 
156 C=C-M 
1:,7 PRitH"YOUF.: 1-lrn POSITIOl·l IS"C"KIL0l1ETF:ES SO FAF;! ! " 
158 PRINT"THE PYGMIES AF.:E"C-D"KILOMETF.:ES BEHHJC, YOIJ" 
159 RETURN 
160 I =F.:t-lr,r: 10 > 
161 IF I >-5THENF.:ETURH 
162 C•=D+1 
163 PRINT"'i-'OIJR CAMEL HUF:T HIS HUMP." 
164 F·RIIH"LUCKILY THE PYG11IES vJERE FOOT- WEAF:Y! ! ! " 
16:, F:ETIJRt4 
166 U=Rt�O< 5 ) 
167 Pl<: I NT" :t.:t.:t.:t::t.:t.:t.:t.:t:t.:t.:t.:U::t:n:u::u::u:t:t.:t::t.:t:t.U::t:" ; 
168 F· R !HT" :u::t. 'iOIJ MED Ul THE C:•ESEF:T :t::t:t:"; 
169 Pf.: I tH ":t::t.:t.:t:.u:t.:t.::t.�::t::t::t::t::t:t.:n:u:u::u:t.:t.:n::t.:t.::t.*"; 
170 GOSIJ8210 
171 IFU=1THENGOT0176 
172 IFIJ=2THEHGOT0179 
172 IFU=2THEHGOT0179 
173 IFU=::nHEl�GOTOll::1 
174 IFIJ=4THEHGOT0184 
175 IFU=5THENGOT0187 
l 76 F·R IIH" THE NAT ICrt�RL CAMELS Ut4 I C1N I :::N' T" 
1 77 Pl<: l l·ff II COM I t·lG TO YOUR FUtlEF:AL" 
178 GOT0188 
179 F·R Hff "\'OUR !::ODY WA:";. EATEN 8'1' VI.IL TUF:E�; � I MPOf.:TED CA�N I E:ALS" 
180 GOT0188 
181 PF.: I NT" THE LOCAL 'SHEIK l·lOl•J U:::ES YOUF: SKULL AS A CHRl-lGE" 
182 PRINT"PURSE! ! ! ! ! ! ! !" 
183 GOTO 18::: 
184 PF:!14T"F'EOPLE vJITH LITTLE IHTELLIGE�lCE SHOULD :::TAY OUT OF" 
1 c:5 PF.: 114T "THE DE:::EF.:T. " 
186 GOTO 1 c:8 
187 F'R I NT" TI.IF.:�'.EYS :::HOULC• FLY, 140T F: I C•E CAMELS! ! ! " 
1 :::8 PF.:INT: PF:It4T 
189 F'RHff"l·JAHT A 1-lrn CAMEL FttlD A tlEW GAt1E" • A$=Hlr-'.EY$ 
190 AS= I 14KEY$ 
191 IFAS=•N 11 THENGOT0196 
192 1 FA$=" Y" THEtlGOT0::::6 
193 GOT0190 
194 PR I IH" YOU F.:At-l OUT OF l•JRTER •••• :::ORRY CHUM ! ! " 
195 GOT0166 
196 PRIHT":t.:t:t:t.:t:t:t.:t:t.:t.:t.:t.:t.:t.:t.:t.:t.:t.:t:t:t.:t:t:t.:t.t:t.::t.::t.:t.:t• 
197 PF.:INT":t:t::U:t. CHICKEN t:t:U::t." 
198 PRIHT":t.:t.:t.:t.:t.:t.:t.:t.:t.:t.:t.:t.•:t.:t.:t.:t.:t.:t:t.:t.:t.:t.:t.:t.:t.:t.:t.:t.:t.:t." 
199 FOF:A=l T021�100, 14E:,:T, F·o1,::E:;:1::,:::45, 19:? 
200 F·F: I HT" COt1MAt·lC<S" • F:EM I N'./EF.:SE 
21::, 1 PR 1 I-ff tt KEY C:•E:::CF: I PT IONS II 

21::,2 PF.:11-ff" D C,F:IHK FF.:OM 'r'OUR CAIHEEl-l" 

21::,:;: 
204 
2(15 
21::,6 
2(17 
20�: 
2(19 
21(1 
211 
212 
21::: 
214 
215 
216 
217 
21::: 
219 
221::, 
221 

F'F:ItH" F 
PRil4T" M 
PF:IIH" t·l 
PF.:It-ff" :::, 
F'fWlT" H 
Pf<:ltH" :t: 
F.:ETUF.:14 

AHEAC• FULL :::PEEC•" 
AHEAD MODERATE SPEED" 
'.:;TOP FOR t·l l GHT" 
:;:TATIJS CHECI<" 
HC1F·E FCif:.: HELF'" 
LIST OF COMMANDS" 

FORT= 1 T03: SOU14D 1 , 2: :;;OIJH[•l;I, 2: '.;;(11.,�me _. 2 
:::OUt�C• 1 , 6 
F:ETUF:14 
Z=4,S=6•C=0:D=0•F=0:P=0:Q=0-RETUF.:N 
F'OKE::::0777, 67, CL:::: COLOF.:8 
PF.: I t-ff(�1::,, " -

-
-
_
_

_ -_
-

_
_

_
_

_
_

_
_

_
_

_ -_
-

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_ -:_
-

_
_

_
_

_
_

_
_

_ 
-
_-:_ F'F:IHT�4c:0.," 

FOF:8=32T0448STEP32 
PR I IHl!!E:-, " I"; 
PF.:11-ffl?E:+'..::1,"I "; 
HE)<T8 
POKE291 :;:3, 1 �:4 
PRil4Tl!!'.;:2,; 
F:ETUF:N 
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Aug. 84 AFC 172-7 Database VZ-200. (Barker) ( 6 ) 

Oct. 84 AFC 214 WP for VZ-200. (McQuillan) ( - ) 

Oct. 85 AFC 82-3 Comment on Barker's and Quinn's DB. (Lukes) ( -) 
Oct. 84 AFC 126-30 Minicalc Spreadsheet. (Stamboulidas) ( 5 ) 
Dec. 84 AFC 214 Correction to Minicalc. ( 1 ) 

May 85 AFC 162-3 Micro Type (WP). (Browell) ( 2 ) 

Jul. 85 AFC 164-6 Database. (Quinn) ( 2 ) 

Feb. 88 ETI 72 vz Wordprocessor. (Tunny) ( 1 ) 



/ This is an information storage and 
retrieval program for the VZ-200 with 
16k expansion used in conjunction with 
a suitable cassette recorder and 80 
column printer. The program has been 
adapted from one written for the Com­
modore VIC 20/64 by John Stilwell of 
Madison, WI, USA which was published 
in the February, 1 984 issue of the 
magazine RUN.

When you run the program you will be 
asked to enter a file name, [RETURN] 
Without entering a file name will result in 
a default to the file title 'NO NAME'. 

wish to file and press [RETURN] once 
more; your entry will then be confirmed 
on ·screen. 'I' (Insert) follows the same 
procedure as Enter. When you enter the 
desired information, it will be entered at 
the designated line number. All lines with a 
higher number will be incremented by 
one and no information will be lost. 'N' 
(New File Name) will ask 'Are you sure?'. 
Entering a new file name will result in the 
loss of any information stored in the 
current file. ·s· (Save to Tape) will ask 
'Are you sure?'. If your answer is 'Y just 
follow the screen prompts. As each entry 
is saved onto tape, its line number will be 
displayed at lower left screen. This ser­
ves as a check that the saving process is 
working OK. The word 'COMPLETE' will 
appear when all of your file is saved to 
tape. 

'L' (load From Tape) will again ask for 
confirmation. Load is similar in operation 
to Save except that you will be asked to 

· enter a file name. During loading, the
word 'WAITING' will appear as usual.
This will be followed by the word
'FOUND'. The word 'LOADING' does not
appear. As each item is loaded its line
number will be displayed at lower left
screen as a check that the loading pro­
cedure is going according to plan.

'H' (Hard Copy) will allow you to pro-

Database VZ-200 
by Ted Barker 

Some three seconds later a list of one­
letter commands will be displayed. [M] 
will display a full menu, detailing the 
meanings of the one-letter comm_ands. 
(Menu may be called at any time without 
affecting file entries). 

Information is entered into pages, [P], 
each of which holds 1 0 line numbers. 
[EJ. The total amount of information 
which may be filed is determined by the 
value of 'N' (number of lines) in Line 
140. In the listing 'N' has a value of 400
which should allow up to 32 characters
of entry per line.

duce a print-out of your file. The file name 
will be enhanced, followed by the 

_ remainder of your file in unenhanced 
type. You will have the option of printing 

· the entire file or of specifying a starting
and ending line number.

·o· (Delete) follows the same pro­
cedure as Enter and Insert. A line num­
ber entered after the ·o· command will
result in that line being deleted from the
file. Higher line numbers will be
decreased by one, leaving no gaps in
your file. No information will be lost,
except for the line you deleted. 'A'
(Alphabetize) allows entries to be placed
in order after they have been entered.
You may place the entire file in alphabeti­
cal order, or specify starting and ending
line numbers. (Note remarks in Using
The Catalogue.) 'M' (Menu) displays
menu on screen in case you forget what
the single letter commands mean.

Using the catalogue
If you wish to split your files into separate
categories you may display category
headings in the file catalogue. To do this,
the entry is made in the usual way but
with an inverse 'C' preceding the entry.
Line 1 70 in the program reads this
character, ASC(195), and places those

Commands 
'C' (Catalogue) will display the file name 
·together with any lines you have
designated as catalogue entries. (See
Using The Catalogue). 'P' (Page), will ask
you to enter a page number, ( 1 to 40 in
the program listed). Enter a page number
and press [RETURN] and the page,
together with 1 0 lines will be displayed,
ready for reading or making an entry. · E'
(Entry) asks for a line number; enter the
required line number and press
[RETURN]; enter the information you

entries in the catalogue. together with 
the page number on which they 
appear. 

As these entries still appear in their 
· correct position in the body of the file, it
may be an advantage to enter the whole
of that entry in inverse print. thus making
the category headings stand out when
going through the file. When using the
Alphabetize routine on a file containing
inverse 'C' entries, it is essential that the
line number after the inverse 'C' entry is
used as a starting line and that 'the end­
ing number should not be greater than
the entry containing the next inverse ·c·.

If this rule is not observed the inverse ·c·

entries will be alphabetized with the rest
of the file, thus destroying its usefulness
as a category heading.

If you enter a command letter by mis­
take, just enter another command
instead of a line number. Omit all line
numbers below 1 00 as this will allow a
little more memory available for your
database.

When you have completed all your
entries, make one more entry on the next
line. This entry should be'END'. lf you do
this the alphabetize and catalogue
routines will run much more quickly.

A.PC. Av� 3-4-. \J r(8J.
f ,7::2.- 1 7 7
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--�· CL::; : COL01?2 : pp I MT(� 4 ·' II 14•·· 

4 pp I MTC� 36 .• 11 •••• • ..... 

5 F'P I t·ff(� 6::: ·' " •••• ••w.•

t:, F'P I r·ff I}'. l 00 ·' 11 •m•■ •• fJ. 

7 PP uni:� t ?:�: .• " •••• ,.,.,,_!!

:::: PP nrri� 164 .. •• •.,.l'l,!tef!j,.'fj4 

9 pp It-ff(� 196 ·' " •-11 

■ 1111 • • 
■ 1111 

• • 

II !Ill 
� II 

■ lill DI .. 
■ 11111 

• • 
■ ■ ■ ■ ■ N II  II 

II ■■■ Ill ii Ii 

10 PR I t·�Tl�:::26 _. 11 •••.,.•vi•w•m •,.-,.•■•11•m 11111•••••iirt■11 

l t pp Hff(�:::5::::. .  II' •• 

l 2 PP I !·-H1�390 .• 11 •■•-•.,,••"'w.
i.::�: pp It-H(�422 .' II 

111
111 

• 
• 

...

• 

II II 

IS !I &I 

• Ill II 

l 4 PP I t-.jT;��4�:;4 .' 11 •,,.•w,•,l'mrt.'°' •.,,•.,11,.•-.iru,v '-,.11,l'a/1,-•. 11 

1 c; F'P I t-n1;�::�(:? .. II IIT:!"l!f�lll:f!l-"'f� 1 i 

16 FORI=1T05000:NEXT 
.:�o F.:EM ++++++++++++-:-+++++++++ 

21 REM + DATA BASE VZ-200 + 
22 REM ++++++++++++++++++++++

;�::�: F.:Et·1 
�:: 4 F.: E r·1 
25 REM ++++++++++++++++�+�➔++ 
?6 REM + TED BARKER + 

. 27 F.:Et·1 + ::.: :��t�!l .. J1.f-!t•Jf=!�?t< f.,.ff=J'·/ . -r 
·-=•::: FF.r-1 + M(1F'LE\' .• t,J. r:11_1::::,T (:(16�:: -+
:�=i

.,--
_REM +++++++-:-- .. i ++..:-++++++++++

·-:'i-'T •::r--'t� •:· ; F•(:;• I t·-11·f;i,:, ti !ll':��..-........ J:,1,,:�,..._.,Ji11r,llllmll,r-_;a·p:11'�··�1! 

•• • • ■ 111 Ill II ■ II 111!1 
ll ■ ■ l! III • ■ 

� · ... ' -·. :. } ... ·1.�·-·• , ·. _,_, .• .INiP■ia�• .;raa:J11"'11n11J.&-:,9r.�;'8!.·"·; ... 'J 
\::�:\···: PRI t·-!TI}��;(:< ' II TH I::::; F'F.:CtGPflMME UI LL. '.:;TCPE "' :":::i:: F'�: I ��Tt�•:?::: ' H l ;'[:}1::; C1F I t·-IFO!?MfiT I O!··l Cit--! UF' II 

_____ ...,_ ____ ....,-\

WP for 

VZ-200 
Many thanks to you and to 
Ted Barker with his VZ-200 
Database. It's nice to know 
somebody remembers the 
little people. As Dick Smith 
continually sprooks, there 
have been 'over 25,000 sold', 
and that's 25.000 people out 
there with no usable software 
to speak of. 

Does anybody know of a 
suitable word-processor type 
program for the VZ-200? I 
can't find one! 

Again. many thanks, and 
keep up the good work 

Ben McQuillan 

A.P.C. Avj S4 \fr(t)
I' OJ.- 177
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3J F'P I t-fft� 130 .• TO 40 PAGE::;.• EACH PAGE 1 1 . 

:34 F'P It-ff(� 11:;2 ·' COt·ffA IM I t·�G 10 LI t·�ES. " · 
·:::5 pp I t·ff(?.?:�'.6 ·' \'OU Mff/ Et-HEP.• I t·t:;EF.:T ·' DELETE 11 

::.:6 PF.: 1 MTr:�25:::.. OF.: 0 1.,.'EF.:L•JF.: 1 TE 1 t·1FOF.:MAT 1 OM-" 
37 PF.: I t-H(�290 ., tiLF'HAE:ET I ZE OF.: PF.: I t-n ALL 11 

::.:::: PF.'. I tHt�:322 .• OP PAF.:T OF '{OU�'. FI LE:::- 11 

::::9 PF.: uni:�::::54.. LJH I CH cAt-� THEM BE :::;AVED 11 

4t1 pp I t-ff(�:�::::6 .. II AND/OF.: PETP I EVED FPOM TAPE. II 

4 t pp I t-n(�450 ·' 11 1:l::l:f.."1,. .... 4-'1:l�llt�!(•-li•Hll•HllJ:tl 11 

_; 

4��� K$= I t·W:E\'$: I$= I t·-l�<EY$: IF I$<>" 11 THEt·� 42-
43 CU:;: PF.: I MT(�:::., "l:{�lllt�wl��•i" 
44 PPitH(�::,:4_. "YOU L•JILL PEOUIPE THE 1.6K 11

45 PP un,�,s,s .• "E:=<PA�t:::i m-� t.JI TH YOUF'. vz--200 .. I! 

46 PP r t-ni:�9::: .• 11 A CFr:SETTE PECOPDEP At·m 11 

4 7 PP I t-ff1� 1 ::.:o .. 
11 :::1..1 r r,=,E:t..E PF' 1 r·HEP .. 11 

4 '.::'. F'P I t-�T(? 194 ·' 
11 L·JHEt·•I PETP I[\.' I t·4G fi FI LE I! 

49 P!?It-nr��2;;�6., 11 Fl?OM n-=tPE., THE L·JOPD 11 

so PP I t-nc�25::: .• 11 l••r:1111.urti !.•Jr LL tKIT APPE�-=tP .. 11 

�; 1 PF: I �-ff(�290 ·' 11 \'OU !,JI LL '.::EE l�lr!'lll.Hl!'I., 
�=;�:: PP I t-ni:t:::22 .. 11 FOLLm•JED E:'/ 1:i111n1■1. 
':�3 pp I t-fft?.354 _. 11 THE t-�IJMBEF.'. OF E��CH FT LE 11 
'.54 PP I r-fft?.?:::,s .. "Et·HP\' �-1 I LL. E:E ei I '.:;PL.ff/E[:i !I 

c::;c5 F'P I r-.!'T(�41 ::: ·' II t=r:; E1=1cH Et-HP'/ I•:; L01=:DED. Ii 

::�::: PP 1 r-ni:��451 .• "1.1�_.:lw"i�a.J.l!l�:t!i-B10l!lt111n11BDUL•J� 11

59 K$= H-lt<E'/$ : I$= H-IKE\'$ = IF I$< :::• n_ 11 THEt·4 �39 
60 F'P I t·�Tl�4:::�� .. 11 1::i�:t...-J-�t:J::llt�l\1-lll]�l•til1J::,,'fll 11 

_; 

6 l K$:::: HW:E'/$ : r $ = n11-:::t=.: \'� · r r I $-::: > 11 - ! 1 TH n � �51
6:2 CL.::;: pp I t·-lTl�f;i::;. 11 l•JHEt·-l El·�TEF'. I t·-!C TH I::: II 

6:::: PP I t·-ITi:�9::: .. 11 PPOGPfWlME .• \'OU l·� 1 LL Hr=: 1./E r--ior-?E 1' 
64 pp I t-n1� 1 ::::0 .. 11 MEMOF.'.\' FOP YOUF-: FI LE::; IF !I 

6�5 pp It-ff(?. l 62 _, 11 \'OU OMIT L H�E::: BELOL•j 100. 0 
. 

f�:::: 1=·�:: I t·�T(?.:::�::; .... (;1=11:1[) L .. t_u::r-::: ! 11 

6::: r-=·P I t-�TCh145 l ,• 11 l�::�='---f:S�'1;:;l:l"::P.-!O'Bll■Jslllil�I.IJ::N ! ' 
6'? V$=- I �-H<E\'$ : J $:::: I t·H<E:',-'$ '. IF I${ > 11 II THEt•.: (;9 
100 CU:;: PP H-ITi�20lJ _. F'EEK( :3U:::9?' )+2�;6lF'EEK< :::121::::::�'.:: > '. :::LEfiP 1 ::.::i:.::·n;)O 
:l 10 CU::;: PF.: :U·-IT I: F IL.E r-➔FiME. II_; : Hff'UT Pt: IF T$:::'. 11 II THE}� T$= II MC Nt=iME 
:t ?U FF' I r-.,-r l:?.134 .' 11 I:i•::r:l:i:a�rfD00:1:11111Miii111.::t::(liPJ 11 

130 T$=LEFT$(T$�14) 

j ·tO �l=400 : p:::: �- : >>< t·.1-+· l ::i .. ·· 1 fi . r1 Itt::$( t·➔ ::, ; f?�j::: II L. H ➔F !' H IML:EF: II 

145 GOSUB 1110:GOTO 208 

:I ;::;c; l:::=·O 
1 ::�;o cu�;= PP r t·Hi�7 .. 11 r11:11,:111:•!f'lflJ=l:f' .i T$ = PF 1 t·-IT: PF: 1 t·1 r 11 PflGE = •

1 
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• 

• 

• 

. , 

• 

• 

• 

• 

. .. : 
li:�5 FOF ..J=:V TO t·➔ 

• 
1 ?O I F,�-,:::;ci:: '.3$( .J > :-i:::: 195 ·' PF: I t·-iT I !·-.i·r;;: ._J...- t O+ l >_;PI CHT�ti<. :::\t.i( ..J ·:,. LLr·�< ::;$( ._i > )-1 >
l :::::o IF::;$( J >== 11 EM[:1 11 THEt·➔ 2:�30
l �:::io · t-�F::•::T ._i
:::oo GO'.::i_![: 490 : J F !=i$:::: II (-1 II THEt� . 1�0TD ?O�: 
? 1 0 IF f:!$=: 

II C II THFt·4 GOTO 15Ci
?20 IF H:.p::::: I! F' i! THEt-� GOTO :�:40
;;::::.=:o 1 F A$::;: 11 E II THEt·-i 1..:iu i u .:1-1. o
240 1 F A$=:=:,; I !i 

· THFr-1 coTJ 440
?�::;o IF A$= 1' t·➔" THEH i:�oTo '.:.;��u 
::�60 IF A$= 11 '.:: 11 THEt·-1 GOTO 640 
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• 
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• 
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27(1 IF A$= 11 L II THEt·� GOTO 6:::(1 
2:::0 IF A$= 11 H II THEN GOTO 950 
29(1 IF A$= 1

1 D 11 THEM GOTO 7::::0 
::.:�:::10 IF A$= II A II THEN GOTO 770 
310 IF A$:::: 11 M II THEt·� GOTO 560 
320 IF J<N+l THEN K=J=GOTO 160 
330 ·GOTO 150 
34��1 pp I t·H(�:�::::4 ,. II Et·HEF.: PAGE NUMBER II .i : I t-�PUT A$: F'=\•'AL( �':f$) 
::.:::5[1 CLS : PR I MT II PAGE. II p II II T$ : pp I t·ff ..
360 FORI=0T09=L=(P-l)t10+I=PRINTL;S$(�)�NEXT 
:370 GC6UE: 490 
380 IF A<>12 THEN210 
390 P=P+l=IF P>X THEN P=1 
400 GOTO :35l1 
4l(1 A$= 11 -l 11: PRHfft�3:::4., "Et·HEF: "F.:$.; : H�PUT A$ <J=VAL( A$) 
420 GOSUB 500=IF A<>0 THEN GOTO.210 
430 INPUT S$(J)=GOTO 350 
44(1 A$= ti -1 11 

: pp I t·ff(�:�::::4 _. II I tt:;ERT II�'.$ ,i : I MPUT ·Fl$ : .J='./AL( A$ ) 
450 GOSUB 500=IF A<>O THEN GOTO 210 
460 INPUT [)$:CLS=IF P=N THEN GOTO 350 
470 GOSUB 1160=FOR I=KK TO J+l STEP-1=S$(l)=S$(l-1)=NEXT 
480 S$(J)=D$=GOTO 350 
490 E$= 11 c111.1:n:n1nna ... -n1111:r11n-:nw111 = PP r t•nI�490 .• E$; = cosuB :::9�::1 
500 FOR I=l TO 13=IF MID$(E$_.It2-1)=A$ THEN A=I=I=13 
510 PETUPM 
520 CU:: : GO:::UB 92f1 : IF A$< > 11 Y II THEt·� GOTO 150 
5:3(1 PF.: I tH(� 195 .• "t·�Ei,J FI LE MFIME. 11 

.: : I t·4PUT T$ 
54(1 P�: r Mn�2 59 , 1 1  1�•:t":1--1:an="I •a:1:11111.,.-.-1 :::1111 11

550 GOSUB 1110=GOTO 150 
560 cLs = pi:;;: r NTIt 12 .• "1w1=-u•111 = PF: I t-n,�6::: _. "r1t--=iTALOGUE 11 

57(1 pp I tH 11 1;1. Cflll PAGE 11 : PF.'. INT II l:it-HEF.:" : PF.: I t-H 11 ••·t3EF.:T 11 

5:::��1 PF.: I tH II liEL•J FI LE II 

590 PF.: I tH II E=FiVE OM TAPE II : pp I tH II 1•:If�f) FF.'.OM TAPE II 

6(1(t PF.: I MT II I:RPD COPY ON PF.'. I tHEF.: II 

610 PRHH 11 l•ELETE 11

: PF.: IMT 11 r:1-PHAE:ETIZE II : GO::;l_lE: 490 
630 GOSUB 890=GOTO 210 
640 CL::: : PF.: I t·ffl�41 ·' 11 �='\•J-•H-f":1�::C 11

650 G0:::1_18 92(1 : IF A$< > 11 'l II THEM GOTO 150 
660 CU:; : PR I NT1� 1 ::::2 .• 11 PF.:EPAF.:E CA::;:::ETTE 11 : PF.: i tH 
670 I t·�PUT II THEM · P�:E:::::; < RETUF.'.t·4 > 11 

,i ;-:; : GOTO 1190
6:::(1 CLS = PR 1 t-n,�::::s .• "1••r::1111.1�•1w•f":1;,:1 1

• 

690 GOSUB 92(1 : IF A$< > 11 
'l 

II THEt·� GOTO 15(1
7(1(1 I t·ff•I_IT II FI LE t·�AME II _

; T$
710 CL::;= PPIMTl�i:32., 11 PPEPAF:E Cfi::;SETTE 11

72(1 I t·�PUT II THEt·� PF::ES::; < RETUF.:N > II ,i ;-:: : GOTO 1 :;:2(1
7:3[1 PF:: I tHit:384 ., 11 DELETE II F:$ _; = INPUT A$·= J=VAL( A$ ) : GO::;I_IB 5(1[1 
74��1 FOP 1 =.J ro t�-1 = IF S$< 1 ::a= 11 -

11 At·m :::$( I+ 1 )== 11 - 1
1 THEM r =t·�-1 

750 S$(l)=S$(!+1) 
76��1 t·�E>=:T : ;:;$( t� )= II -

11 
: GOTO 35f1 

77f1 CL::: = PP I t•n1�4r1., 11 r:1•�:r:1:1:1•..-..t=- 1
1

775 PF.: It-ff(� 1 (14 .• 11 EMT I F.:E FI LE 11 _; : I t·4PUT Z$ ; IF Z$=_11 t·� 1 1 THEt·� GOTO 15f:1[1 
780 GOSUB 1120=U=VAL(A$):IF U<0 OR U>N THEN GOTO 200 
790 GOSUB 1130=K=0=FOF: I�U TO KK 
:::(n3 NN=l-1: I=KK 
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810 NEXT !=IF K=l THEN GOTO 830 

:::20 Nt-�=KK 
:::::::f1 I =�z1 
840 J=U=IF I=NN-U THEN GOTO 350 
850 IF J=NN-I THEN GOTO 880 

860 IF S$(J))8$(J+1) THEN TP$=SS(J):S$(J)=S$(J+t)iS$(J+1)=TP$ 

870 J=J+l=GOTO 850 

-· 880 I=I+1=GOTO 840
f:90 K$=It·H(EY$ :ft$=INKE'l$: IF A$= 11 11 THEt-� GOTO :::90
900 RETURN 

910 PRINT@456,;I=RETURN 
• . 92t1 PR nn,� 1 ::::i .• "ARE '-i"'OU suPE .. ( ...., .... l� > 11 _i 

9::::t1 I t..f PUT A$ 
• 

• 
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94i3 RETUF.:N 
950 cL:3 = PR r t-ni:�41 .• "1:r:1�••11•1a·,·· 
960 PF.: 1 t-ni:� 1 (15 .• "Et·n 1 RE F 1 LE 11 .: = 1 t·ff•ur >=:$. = IF ::-=:$= 11 

\'
" THEt-� F=0 = t-�=M

970 GOSUB 1120=F=VAL(A$)=K=F=IF F<0 OR F>N THEN GOTO 950 
9:::f1 PF:nn,�2::::2 .. "Et-mING 11 �'.$.i : HWUT A$: M=VAL( A$)
1(110 A$= 11 I

I: FOR I=1 TO Hff( 4(1-LEt·�( T$) )/2: G$=CHF.'.$( 8): F$=CHF.'.$( 15)
102�3 A$=A$+ 11 

1
1

: ME:=-::T: LPF.:IMT CHR$( 14 )A$+T$+F$., CHF.:$( lL!r >.• CHF.'.$( lf1)
1030 LL=4=FOR I=K TOM 
P)4f1 IF :::$( I )<>

II 

- II THEt·� LPF.: It-ff:::$( I )CHF.:$( 1 E1): LL=LL +2 
1 f15f1 GOTO 1 (19(1 
1060 A$= 11 11 : FOf::: Kl<=? TO LEt¥: '.::$( I ) ):t:6 : A$=A$+CHP$( 255 ) : ME;-::T KK
· 1070 LPPIMT 11 "+G$+A$: LPF.:INTF$+" 11 +:3$( I )+G$
1 (1:30 LPF.: I t·ffF$+ 11 

11 +G$+A$+F$ ·' CHF.:$( 10 ) : LL==LL +4 
109(1 IF LL >59 THEt·� FOF.: NL=LL TO 72: LP�: It-HCHF.'.$( h3): ME>=:T: LPRitH" 11 

1100 LL=3=NEXT=GOTO 150

. 1110 FOP ._1=�3 TO t-� : S$( ._I>= 11- II 
: ME>::T : PETUF:t·�

112(1 PR 1 t-tr,� 16::: .• "'.::TART I t•K; 11 F:$ _i = I t·ff•ur A$: l?ETUF:N __ _ 
11 ::::(1 FOF.: . I =t-� TO (1 :::TEP-1 : IF 8$( I )< > 11- 11 

THEt-� KK= I : I =O = GOTO 115��1 
114�3 KK=I 
115f1 ME:>::T : �:ETUJ;.'.t-4 
116(1 FOF.: I=.J+l TO M: IF S$( I)="-" THEN Kl<=I: I=��: GOTO 1150

117(1 KK=I 
11 E:(1 t�E:=<T : RETUF.:t·4 
119(1 CLS : pp I t-ni:� 196 ·' 

11 :f�'\•.IH[:rtr --■U■UI" 
·12�1(1 FOR I =t..f TO (1 STEP-1 : K= I : IF 8$( I )< > 11- 11 THEt-� I =�J
1210 NEXT I=K=K+1
'1220 PfUNT# 11 VZ-DATA 11 

., K
1230 FOR 1=0 TOK

124��1 pi;;: I t-n #" DATA 11 .• ::;$( 1 )
1250 GOSUB 910

126�1 NE:�n
1270 CL::: : Pf::: 1 t·n@l 94 .• 11 a1111wI�•=-,a a as

12:::0 PR I HT@26�] ·' "PRESS < F > FOf;.'. FI lE. 11 

1290 K$= I t·U<EY$
13(1(1 I$= I �4KE

■...'$ : IF I$= II II 
THEt·4 GOTO 1 :3fH3

1 :::: 10 IF I$= 11 F II THEt·4 GOTO :35�3
132(1 r·L ·=· 
13'.;:�1 F:F.: 'i' tH(� 196 .• 11 -••J�l•JH[l-== 11

1340 I t·�PUT # 11 VZ-DATA 11 .• K
1350 FOP I=O TOK
1 :360 I NF'UT# 11 DATA" , S$( I )
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1370 GOSUB 910

1380 NEXT 
1 :;:90 cLs = PR 1 Nri:� 194 .• 11 •1111w1=1•=•u.:a a a:

1400 PR I �ff@26(1., "PRESS < F > FOR FI LE. 11 

141�3 K$=INKE'l$. 
1420 I$= I t�KEY$ : IF I$= 11 11 THEt� GOTO 1420 
1430 IF I$=" F II THEN GOTO :350 
1500 P�: It-ff tt 168 ., "START I NG II F.'.$; : I t·�PUT A$
1510 PR I t�T@2::::2 .• "END I t�G II R$ .: : I t·�PUT E:$ _ _ 
1520 U=VALCA$):KK=VAL(8$) 
1525 FO�: I =k}(T00STEP-1 : IFS$( I )< > " - "THEt·W�K= I : I =0 : GOTO 1527
1526 KK=I 
1527 t·�E�<T 
1530 K=0=FOR I=U TO KK 
1540 NN=I-1=I=KK 
1550 NEXT I=IF K=1 THEN GOTO 1570 
1560 t�t-�=KK 
1570 I=0 
1580 J=U=IF I=NN-U THEN GOTO 350 
1590 IF J=NN-I THEN GOTO 1620 
1600 IF S$(J))S$(J+1) THEN TP$=S$(J)=S$(J)=S$(J+1)=8$(J+1)=TP$ 
1610 J=J+l=GOTO 1590 
1620 I=I+1=GOTO 1580 

APc 

Oct iS' 4(>o) 
p 8i- 8'3. 

A .Pf:. 

Self 

assessment 
I expect that Ted Barker 
would have been pleased 
wrth R Quinn's comments 
about the VZ-200 database 
(APC July 85) unkind as 
they may have been, on the 
· premise that any comment is
better than none. The main
reason for submitting pro­
grams for publication must
be the hope of getting
some feedback, which
would suggest improve­
ments. Expectation of
financial gain must rate
very low: if and when the
publication fee is received,
generally many months after
submission, it does not
cover much more than the
actual cost of preparing the
program for submission.

I would like to suggest 
that users of published pro­
grams voluntarily contribute 
to the authors a sum based 
on whatever the program is 
worth to them. I think this 
would be an incentive to 
produce better programs. 

As an example, I would 
gladly send $5 to J Coyne 
(Amstrad See PC, APC 

June); I would value it at. 
$10 if it had been renum­
bered, if I had not had to re­
write his machine language 
to make it relocatable (to 
allow for merging), and to 
provide an optional output to 
printer. 

I hope that you will 
publish this suggestion and 
any readers' reactions to it. 
P Lukes 

Comments please - Ed
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Minicalc is a spreadsheet program 
requiring a 24k VZ-200 system and an 
optional 80-column printer. It is based 
on a program written by Barry Spencer in 

· the April 1984 issue of Rainbow

magazine.
It features the following facilities: 

9 x 43 cells on the spreadsheet 
tape storage and retrieval of data 
and functions 
dump to a printer 
column and row addition functions 
as well as+,-,*,/, -1' , absolute and 
integer functions 
non-destructive function view com­
mand to display formulae assigned 
to any cell 

After you RUN the program, you will 
be greeted by the title screen and asked 
whether you require instructions. Hitting 
the Y key will display the commands 
available and the syntax required to 
implement them. Note that when enter-· 

. ing formulae for the cell functions, it is 
. often necessary to use commas (such as 

when specifying cells). Unfortunately, 
the INPUT statement in Basic will not 
accept characters entered after a comma 
unless the entire input is enclosed in 
quotation marks. The result otherwise is 
an '? extra ignored' error message. 

Hitting Y will enter the spreadsheet 

Minicalc Spreadsheet 
by Chris Stamboulidis

proper and the upper left section will be 
displayed (there are 1 6 overlapping sec­
tions in all). The ">' prompt means that 
you may now enter a command. 

To enter data, simply type Gx.y and hit 
· (RETURN); x and y specify a c

-.
ell .x 

positions across and y positions down; 
this can be thought of as a GOTO com­
mand. When the 'G' cursor appears in 
the specified cell, you may enter num­
bers of strings up to 8 characters in 
length. From here, you may use the cur­
sor control keys to move around the dis­
played section of the spreadsheet, 
entering data as you go. To get back to 
the command mode, simply hit 
(RETURN). 

To enter formulae, use Fx,y where x 
and y specify the cell in which the result 
will be displayed. An · F cursor will 
appear in the ceJI specified and you will 
be prompted to type in the function into 
the two · · upper-most screen lines. 
Remember to use quote marks here, and 
hit (RETURN) when finished. 

The four pre-set functions are: 
Ca,b gives the sum of the values 
appearing in the column from row 
a to row b 
Ra,b does the same in a row from 
column a to column b 
'A' at the beginning or end of a for-

• 

• 

10 ' ----MINICALC---- 5/6/84 

12 ' REQUIRES 24K SYSTEM 

15 CLS:PRINT�200,"M I N  I C  A L  C" 

mula takes the absolute value of 
the result 
T at the beginning or end takes the 
integer value of the result When 
specifying cells, use square 

· brackets
eg, [3, 13]. 

To view a function in a particular cell, 
use Vx,y, hitting (RETURN) to get back to 
the command mode. 

Movement from section to section 
within the spreadsheet is via the MU, 
MD, ML, MR commands (move up, 
down, left& right). MH returns you to the 
upper leftmost section. 

Sand Lare used for saving and loading 
from tape, and P enters the print 
mode. 

U will update the entire spreadsheet 
ie, all formulae will be calculated and the 
results displayed. Note that calculations 
occur from top to bottom, so that if a for­
mula refers to a cell below it you must 
update twice . 

Finally, when typing in the program, 
the following characters should be 
entered in inverse text: 

( line 180;"?" C41!C$ 2.n-) 
line 450 ; "G" c. .. ud ( 1�c,) 
line 510;"F" C..t.\d(1�S) 

Su. ... 1s. A fc. .dn.): 1, .._ 
-

C..o"-«tc.-r,o� 

• 

• 

• 

• 

• 

20 CLEAR7000:0IML$(9,43J,UC40J,I$C9,43J 

30 FORIX=l T032 :S$=S$+ 1

' ":NEXT :Sl$=LEFT$( 

S$,30):S2$=LEFT$(S$,29) 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

70 PRINT�489, JI INSTRUCTIONS?''; 

72 W$= I NKEY$ : I FW$= 11 11 THEN72 

74 I FW$= 11 Y 11 THENGOSU82000ELSE I FW$= 11 N" THEN 

90ELSE72 

90 CLS 

100 FORTx=28736T028767:POKETz,32:NEXT:PO 

KE28749,50:POKE28759,51 

105.POKE28739,49:PRINT�96,"";

110 FORTx=lT012:PRINTRIGHT$CSTR$(TxJ,2J:

NEXT :PRINT" 13 1

'; 

130 FORTz=28769T029154STEP32:P=PEEK(Tz):

IFP)63THENPOKETz,P-64

135 NEXT

140 FORTz=28768T029153STEP32:P=PEEK(TxJ:

IFP)63THENPOKETZ,P-64
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150 NEXT:XS=0:YS=0 
170 PR1NT�0,Sl$; 
175 PR1NT�0, ")" :PRINT :P=2 :A$=" 11 :C$= 11 " :PR 
1 NT@P, 11 11 

; : A$= I NKEY$
180 A$= I NKEY$: 8$= I NKEY$: 1 FA$= II II THENPR I NT
iP, 1'? 11

; :GOTO180 
185 IFA$=8$THEN180 
190 PR I NHW, 11 II 

; : I FA$=CHR$ C 13 J THEN230
200 IFA$=CHR$(8)ANDLEN(C$))0THENP=P-1 :C$ 
=LEFT$(C$,P-2):GOTO180 
210 C$=C$+A$ 
220 PRINT@P,A$;:P=P+l :GOTO180 
230 -L$=LEFT$(C$, 1) 
240 I FL$= 1 1 G II THE NF Z=0 : GOTO330 
250 IFL$="F"THENFZ=l :GOTO330 
260 IFL$= 1'U''THENFz=2 :GOTO330 
270 I FL$= 11 U II THEN940
280 I FL$= 11 S II THEN970
290 I FL$= 11 L 11 THEN 1060
300 IFL$= 11 M 11 THEN1170 
310 I FL$= 11 P II GOSUB 1320
315 IFL$=11

Q
11 THEN2200 

320 GOTO170 
330 L$=1111 :FORTz=2TOLENCC$) :M$=MJO$(C$, Tz 
, 1 ) : I FM$=" , !I THEN360 
340 L$=L$+M$ 
350 NEXT:GOTO170 
360 L$=RIGHT$(L$,1J:X=UAL(L$)-XS:JFX+XS> 
9THEN170 
370 L$=RIGHT$(C$,LENCC$)-Tz) 
380 Y=UALCL$)-YS:IFY)l4THEN170 
390 1FFz<)2THEN430 
400 IFLENCJ$CX+XS,Y+YSJJ=0THEN170ELSEI1= 
1 
410 PRINT@32,S$;:PRINT@32,MIO$(J$CX+XS,Y 
+YSJ,1+32*CI1-1J,32);
420 11 $= I NKEY$: G$= I NKEY$: IF I 1 $= 

1
' '' THEN420

422 IFI1$=G$THEN420
424 PRINT�32,Sl$;
425 IFLEN(I$(X+XS,Y+YSJJ)32*11THEN11=I1+
1 :GOTO410ELSE170
430 IFX<lORX)3ORY<lORY)13THEN170ELSEPRIN
T@32,S$;
440 P=Y*32+X* 10+57: PR I NT@P, " (s ��) 
L$(X+XS, Y+YS)='' 11 

445 1FFz=lTHENGOSUB510:GOTO170 

11 41 41 q 
' . .  

450 A$=INKEY$:8$=INKEY$:JFA$=""THENPRINT 
@P, ,, G 11 

; : GOTO450
455 IFA$=8$THEN450 

• 
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460 PRINTijP, 11 
". 

465 IFA$=CHR$(13JTHEN500ELSEIFA$=CHR$(10 

JTHEN1=1+l :GOT0430 

466 IFA$=CHR$(8)THENX=X-1 :GOT0430 

470 IFA$=CHR$(27JTHEN1=1-l :GOT0430 

475 IFA$=CHR$(9)THENX=X+l :GOT0430 

480 IFA$=CHR$(8JANDLENCL$(X+XS,1+1S)J)0T 

HENP=P-1 :GOT0485ELSE490 

485 L$(X+XS,1+YS)=LEFT$(L$(X+XS,Y+1S),LE 

NCL$(X+XS,Y+YS))-1) 

486 GOT0450 

490 L$(X+XS,Y+YS)=L$CX+XS,1+YSJ+A$:pRINT 

�P,A$; :f=P+l 

495 

500 

510 

530 

I FP <> 511 THEN450 

GOT0170 

PRINT�P,"F"; :PRINT�0,J$(X+XS,Y+YSJ 

PRINTi0, S1$ :PRINT�0, " 11;: 
INPUT I$ :GOSU

81150:0=0 

535 I$CX+XS,Y+YS)=I$:XA=X+XS:1A=Y+1S 

540 0=0:U(0)=0:FORTX=1TOLEN(l$J:M$=MI0$( 

1$,TX,1) 

560 

570 

580 

590 

600 

I FM$= II [ II THENX$= 1
1 11 : 1$= 1 1 11 

: GOT0880 

IFM$= 11 ( 11 THENX$= 11 
II :Y$=" 11 :GOTOl 110 

I FM$= 1
1 
R II THEN750 

IFM$="C"THEN750 

NEXT:Jx=0:U=UC0):0=1 :�ORTz=lTOLEN(l$ 

) :M$=MIO$(l$, Tz, 1) 

630 

640 

650 

660 

670 

680 

690 

700 

710 

720 

730 

740 

I FM$="* 1 1 THENU=U*U ( 0 J : GOT0930 

IFM$= 11 + 11 THENU=U+UCO):GOT0930 

I FM$= 11 / 11 THENU=U/U CO J : GOT0930 

IFM$= 11

-
1

1 THENU=U-U(O):GOT0930 

I FM$= 1
1 
I,, THEN I Z= I Z+ 1 

IFM$="A"THENI..r=Iz+2 

I FM$=" "'-11 THENU=U"U CO J : GOT0930 

NEXT 

IFI..r=lTHENU=INTCUJ 

IFiz=2THENU=ABSCUJ 

IFiz=3THENU=INTCABS(U)) 

GOT0860 

750 FORT..r=2TOLENCI$): IFMI0$( 1$, T..r, 1 )= 11

, 11 

THEN765ELSE770 

765 Tl$=MIO$(I$,2,T..r-2J:LL=LENCl$J-T..r:T2 

$=MI0$(l$,T..r+l,LL) 

766 GOT07.80 

770 NEXT 

780 U=0 : I FM$='' C 1' THEN830

800 FORTx=UALCT1$)TOUALCT2$J:U=U+UALCL$( 

T..r,,A)J:NEXT:GOT0860 

830 FORT..r=UALCT1$)TOUALCT2$):U=Y+UALCL$( 
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XA,Tx)):NEXT 
860 PRINTiP-1," (ss,-) '1 ;:PRINTiP,U;:L$ 
CXA,YA)=STR$(U) 
865 I FLEFT$ CL$ C XA, YA), 1 J = 11 

'' THEN866ELSE8 
70 
866 L$CXA,YA)=R1GHT$(L$(XA,YAJ,LENCL$CXA 
, YA) J-1 J 
870 RETURN 
880 Tx=T.r+l :M$=MI0$( 1$, Tx, 1 J: IFM$=", ''THE 
N900 
890 X$=X$+M$:GOT0880 
900 Tx=T.r+l :M$=MI0$( I$, Tx, 1 J: IFM$=" J ''THE 
N920 
910 Y$=Y$+M$:GOT0900 
920 Xl=UAL(X$):Yl=UAL(Y$J:U(O)=UAL(L$(Xl 
,YlJJ:Q=O+l :GOT0600 
930 0=0+1:NEXT:GOT0170 
940 FORYX=lT043:FORXX=lT09:IFI$(Xx,yx)=" 
"THEN960 
950 I$=I$(X.r, Yx) :X$=''" :,$=" 11 :XA=Xx :,A=Yz 
:GQSUB540 
960 NEXT:NEXT:GOSUB1240:�0R0=98T0480STEP 
32:PRlNTiO,S1$;:NEXT 
962 PRINTi482,S2$; :POKE29183,32 
964 FORX.r=lT03:FORYx=lT013:PRINT�Yx*32+X 
X*10+57,L$(X.r+XS,Yx+YS); 
966 NEXT:NEXT:GOT0170 

• 

l

-970 INPUT"HIT <RETURN> TO SAUE 11 ;NA$ 
::-

fl. . 980 FORT.r=l T09 :FORYZ=l T043 :PR1NT�''M1N", L 
• Lott " t.� '•"'

$ ( TX ' y X ) ' I $ (TX ' y X ) : NEXT 
• 990 NEXT:GOT0170

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

·•

1060 INPUT"HIT <RETURN> TO LOAO";TA$
U?70 FORTX=l T09 :FORY.r=l T043: INPUT�''MIN",
L$(T.r,Y.r),J$(Tx,Y.r):NEXT
1080 NEXT:GOT0170
1110 I 1 $= 11 11

1120 T.r=Tx+l :M$=Ml0$(l$,Tx, 1) :IFM$='')"TH
ENl 140
1130 ll$=ll$+M$:GOT01120
1140 UCOJ=UALCI1$J:Q=O+l :GOT0600
· 11s0 IF l$=''N"THEN170
1160 RETURN
1170 L$=MI0$(C$,2,1)
1175 I FL$= 1 1 H 11 THENXS=0 : YS=0
1180 I FL$= 11 L '' ANDXS O 0THENXS=XS-2
1190 IFL$="R''ANDXS(6THENXS=XS+2
1200 IFL$= 11 U 11ANDYS00THENYS=YS-10
1210 I FL$= 1'D"ANOYS (30THENYS=YS+ 10
1220 GOSUB1240:GOSUB1290

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

. .

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
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• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

1230 POKE28749,50+XS:POKE28759,5l+XS:POK 

E28739,49+XS 

1231 FORXX=lT03:FORYX=lT013 

1232 PRINTiYx*32+XX*10+57,L$(Xx+XS,Yx+YS 

);:NEXT:NEXT:GOT0170 
--

1240 FORYX=lT013:FORXX=lT03:PRINT�Yx*32+ 

XX*10+57, 11 1
1

; 

1250 NEXT:NEXT:2=58:FORAX=28779T029163ST 

EP32:POKEAx,2 

1260 POKEAx+1,2:POKEAx+10,2:POKEAx+11,2: 

POKEAX+20,2:NEXT:RETURN 

1290 FORYX=lT09:Px=28736+Yx*32:Tx=,S/l0-

1+49:POKEPx,Tz:NEXT 

1300 FORYX=10T013:Px=28736+Yx*32:Tx=YS/1 

0+49:POKEPx,Tx:NEXT 

1310 RETURN 

1320 PRINT�0,"START ROW":INPUTA:PRINT�0, 

•I LAST ROW II : I NPUTB

1340 FORY=ATOB:FORX=1T09

1350 LPRINTTABCCX-1)*9)L$CX,Y);

1360 NEXT:LPRINTCHR$Cl3); :NEXT:RETURN

2000 CLS:PRINT"COMMAND" :PRINT�17,"SYNTAX
11 

2010 PRINT" QUIT"TABC 13)''Q'' :PRINT" CELL 

ENTRY"TABC7 J ''GX, Y" 

2020 PRINT 11 FUNCTION ENTRY FX, Y'' :PRINT 

" FUNCTION UIEW UX, Y" 

2025 PRINT'' MOUE HOME"TAB(8)
1

1 MH 11

2030 PRINT'' MOUE LEFT''TABC8)
11

ML'
1 
:PRINT'' 

MOUE RIGHT'' TABC7) "MR 11

2050 PRINT'' MOUE UP''TABC10)''MU" :PRINT" M 

DUE OOWN'
1
TABC8J "MD" 

2070 PRINT" UPOATE''TABC 11) 11 U'' :PRINT'' SAU 

E TO TAPE S 11 

2090 PR I NT'' LOAD FROM TAPE 

RI NT 1
1 
TAB ( 12) 1

1 
P 1

1 

L'' :PRINT
11 

p 

2115 PR I NT II USE QUOTE MARKS FOR FORMULA 

E 11 : PR I NTi491 , 11 <RETURN>,, ; 

2120 Q$= I NKEY$: I FQ$= 
11 11 

THEN2 l 20 

2130 IFQ$=CHR$(13JTHENRETURNELSE2120 

2200 PRINT�!, "ARE YOU SURE'';: INPUTAN$ 

2210 l FAN$= 11 YES 11 THENCLS: CLEAR50 : ENO

2220 GOT0170 

fage 130 Australian Personal Computer D c., t. 3 4 \J � (IO) • 

/:J...f-/Jo 

S' oC s 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

•



lo 
APC: "There was one point which I omit· 
ted to mention- in ·the documentation. 

When writin·g numerical constants 
during the entry of functions, ensure that
they are enclosed by'<' and">". 

•" 

_ - For example, to multiply the contents 
of cell 2,4 by 0.3, you would write: 

"[2,4 7]*<.37>" 
Also, the SAVE routine should be mod­
ified to prevent possible problems with 
'INPUT#'ing strings with commas 
inside them. The following lines should 

And from Chris Stamboulidis who now read: 
submitted the program 'Mini Cale' 
published in the October issue of 

970 INPUT "HIT <RETURN> TO SAVE"; NA$:FOR T 96 = 1 TO 9: FOR Y96= 
1 T043 

980 PRINT#"MIN",CHR$(34)L$(T%, Y96).CHR$(34)1$(T%,Y96): NEXT:NEXT 
990 GOTO 170 



Micro Type 
by G Browell

As a VZ-200 actdict, and in response to 
the plaintive plea of S Hobson ( Basic 
Understanding APC February 1 985 ), 
tt"!e following program is sumbitted to 
make him happy and for all VeeZedders 
seeking a Basic word processor ... 

PS If S Hobson' s idea is taken to 

extreme one could write a REM for just 
about every line - Hobson' s Choice?! 

NOTE: Use inverse for commas, colons 
and semi-colons. Use inverse for upper 
case. Use a blank graphic (Shift Z) to 
indent the first line of a paragraph. Scroll 

before Editing and before committing to 
printer. Should the program 'Break' just 
type GOT080 <RETURN>. 

0 '**************************** 

1 '* AD LIB VEEZED MICRO CLUB * 
2 '* <MICRO TYPE) PROGRAM * --

3 '* FOR VZ-200 AND GP-100 *

4 '* GORDON BROWELL MAY 84 * 
5 '**************************** 

10 CLS: CLEAR5000: PRINTG!235, "IHIJl:tllalld;,j=-": SOUt�D16, 6 

11 '***ESTIMATE NUMBER OF LINES*** 

12 PR I NT(�2:35, "III ��ES " ; : L=0 : X=0 : I t�PUTL : DI t1Z$( L ) 

15 PR rtm:�299, " 1. 1:uu=-i311(1�" : PR r t-Hi!33 L "2. 1:a=-•a••=-" 
16 PR I tH(N00, " " ; : I NPUTR I I FR=2THEN510 

30 FORJ=1 TOL I CLS: PRitHl!!3, "l•INE"J; "OF"; L 

39 '***TYPING GUIDE*** 
40 PRitH1!34, "!LEZUZZLUZZZUZZZ&LSLUZZCE" 

50 PRitHl!128, "!ZZSUSSZEZZZZELEEZEZLZZELEEEE": :3O1Jt�D22, 1 

59 '***PRINT PREVIOUS LINE*** 

60 PR ItHi! 162, "1•rnE" J-1 : PR an@226, Z$< J-1 ) 

69 '***ENTER TEXT*** 
70 PR I NT1i32, "•" : I NPIJTZ$( J) : t�EXT : CLS 

79 ' u:*t1ENU*** 
80 CLS 1 A$=INKE'r'$:A$="

11 

s 1 PR r tH�40, "•rom••111*" ; . ..1-1 : PR r m@104 ., "i:CROLL" 

82 PRitH�l 16, "1:0IT": PRHmH68, "l�ItH" 

83 PRitHl!232, "lillILE": PRIHT@296, "li'ETRIEVE": PRINT�360., "EIIIIT" 
85 PR I tHl!421 , 11 l111'!6=1••111•:111H•=-11 11 

; X 
90 A$= I �4KE'l$ : I FAS=" "THEt�9(1 

91 A$= I t�KE'l$ : I FA$= 11 "THEt�90 

92 I FA$=" S" THEt�600 
93 IFA$="E"THEt�200 
94 IFA$="P"THEt�100 

95 IFA$="F"THEN400 
96 IFA$="R"THEN500 

97 I FA$=" X" THEt�RUt·� 

f' 1(2 • 1/3 



99 '***LPRINT TEXT*** 
100 CLS:FORJ=1TOL=GOSUB300=NEXT:GOT080 

199 '**:t.EDITU:t. 
200 CLS: PRIIH�40, 11 l:OIT 11 

= :;out·◄D14, 3 = PF�ItHCT!45, 1
1 LmE 11

;: !MF'UTC: ><�C 
210 IFC>LTHEN200 
220 PRINT�66,Z$(C) 
2313 PR I NT II 111=1•= .. =-" : I NPUTD$ 
22 1 I FD$= II II THEt�80 
232 Q=LEN(D$):S=LEN(2$(C)) 
233 PR I tH 11 1:a=-�lf!'CII=-" : I NPUTR$
234 FORZ=lTOS
23� IFMIDSCZS(C),Z,Q)=D$THEN239 
236 t��XT 
237 PR I NTD$ : PR I tH II Hl[J(l]�:a=caii• 11 

238 SOUND0,9=GOT080 
239 E=Z-l+LEN(D$) 
240 N$=LEFT$(Z$(C),Z-l)+R$+RIGHT$(Z$(C),LEN(2$(C))-E) 
241 Z$(C)=NS=GOT080 

299 '***ASCII CONVE��ION FOR UPPER,LOWER CASE*** 
300 FORI=1TOLEN(Z$(J)) 
305 IFZ$( J )= 11 11 THEt�Z$( .J )= 111" (s,mr z)

310 A=ASC(RIGHT$(LEFT$(Z$(J),I),1)) 

320 IFA>=64ANDA<=95THENA=A+32 
330 IFA)=192ANDA<=223THENA=A-128 
340 IFA>=224ANDA<=255THENA=A-192 
350 LPRINTCHR$(A); :NEXT 
360 LPRINT 
:370 RETURt� 

399 '***FILE TO TAPE*** 
4�H3 CLS: PRitHG!68., 11 llfiPE l�ILE 1

1: SOIJND16, 2: F'RitH!!235, II O l�l:(1111]�1] 0 II 

410 SOUND22,9:CLS 
420 FORJ=lTOL 
421 PRitH# 1111 , 2$( J) 
422 PRINT 11 l•INE 1 1 .J 
423 SOIJt4D:30 ., 1 
430 t�EXT 
440 cL:3 : Pf.'. I NTG!235, 1

1 �OP TAPE 1 1 : :sout·m24 .• 9 = CLS : c;oro80 

499 '***RETRIEVE FRC� TAPEtit 
500 CL'.:; : PR I tHt:!226, 11 l:.ETR I EVE 11 : S0Ut�D22 ·' 6 : PF.: I �ff(!!2913, "11111 tJE::," .: • I NF'UTL 
510 SOUND24,5=CLS 
520 FORJ=1TOL 
530 I t4PIJT# 11 11 .. Z$( .J ) : PR I tH@464, .J 
540 PR I tHZ$( .J ) 
550 NEXT · 
560 PR I tH "�1(1]-,n�:f' : S0Ut�D26, 9
570 CLS=GOT080 

599 '***SCROLL FOR TEXT REVIEW**r 
600 CLS:FORJ=lTOL:PRINTJ; =PRINTZ$(J) 

609 '***CC�TROL SCROLLING SPEED*** 
610 FORT=1T01000=NEX�:FORT=1T02000:NEXT=NEXT=GOT080 

A1'c M-.� ar ({r) ,,,,,,__,13
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"When ENTERing or INSERTing data. 
If RETURN key is pressed without any 
data being placed in the line, Database 
will enter/insert a row of nine asterisks. 
This can be used as a handy divider, 
clearly-separating one block of lines from, 
�nother. The asterisks can be replaced 
'with any characters you wish, to sen.:e 
any purpose you can think of (the Basic 
lines in the listing are 430 and 460). 

AUTO repeat of INPUT in same place 
on screen, with warning buzz, i� you try 
to enter a line number longer than the 
maximum permitted, or if an END line · 
number is less than a START line num­
ber. Fractional/negative entries for line 
numbers are rectified. 

Where START and END line numbers 
are requested (HARD COPY, ALPHA­
BETIZE). If you want the entire file 
operated on, simply press RETURN key 
twice. To START at line O and END at a 
certain line number, press RETURN, 
enter END line number and press 
RETURN. To START at a cert�in line 
number and work to end of file, enter 
START line number and press 
RETURN twice. 

The ALPHABETIZE routine will dis-
play its progress on the scr�en: each su� 
cessive line number will_ appear m 
bottom left of screen as the new start and 
the numbers of all the lines processed 
each time are rapidly displayed to the 
right. 

PAGE CALL (press P� If RETURN is 
pressed without entering. page number, 
Database takes this · as page one. Then 
each successive press of P will display 
the next page; to restart PAGE CALL, 
simply press RETURN and P keys. 

CATALOGUE has HALT and QUIT 
options. If there are too many catalogue 
lines to fit on one screen, CATALOGUE· 
will display the excess lines in scroll 
fashion with pause between each line. 
Press any character key other than M .to 
HALT CATALOGUE; again press any 
character other than M to CONTINUE 
CATALOGUE. Or press M key to QUIT·. 
CATALOGUE. before CATALOGUE 
finishes its listing. 

By altering/adding six lines of coding 
an INCREMENT LINE NUMBER is! 
implemented. This allows you to enter 
successive lines of data without the 
irritation of having to press the E key 
again, then enter line number, then press 
RETURN. Simply press CTRL key and 
the ENTER LINE NUMBER will be 
incremented, allowing you to enter the 
data for the new line straight 
away. If you want to change the last Hne 

-
-- ·--- ---- -

you entered/inserted/deleted, press X 
key and ente� data. 

Database 
by Robert Quinn 

in the August 1984 issue of APC a 
database program for the VZ-200 was 
published, submitted by Ted Barker. 

We have since received a letter from 
Robert Quinn of Wagga Wagga who 
insists that the program was a "sloppy, 
incompetent piece of coding, filled with 

, errors, omissions and redundancies". 
Tough stuff� ehl 

But Quinn has put his money wherehis mouth is and supplied his own ver­sion of the program for VZ owners. Over
to Robert ... 

Cassette SAVEing and LOADing is far 
too slow and unreliable for me to ever 
make use of the SAVE/LOAD routines of 
Database {imagine trying to SA VE/ 
LOAD 399 lines -of data, each line a 
separate data file on tape). Besides I have 
a disk drive and so will be designing 
DISK. SAVE/LOAD routines. However, 
the cassette SAVE/LOAD routines could 
be sped up. One way would be to fit 
several Database lines in each data file to 
tape. I leave that to someone else to· 
develop who has the interest/need. 

Another option is to have the SAVE 
routine only record those Database lines 
which have data in them, skipping the 
empty lines until the next data­
containing line is reached. Of course it 
would only speed up CSAVEing and 
CLOAOing if there are lots of empty lines 
between lines of data. I have designed 
the modifications that should do the trick 
and appended the code to the end of the 
listing. If you wish to try it then enter 
those modified/additional lines to the 
program. 

ln the listing INVERSE characters are 
underlined.K=K+1: of line 1270 can be 
deleted 1a harmless redundancy of 
BARKER that slipped through)." 

A. P. C. :rl.)i 6S 

p 1/lj,- 1/t, 
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ROBERT CUil'IN 
9 MFIRCOl'II STREET, 
KOORil'IGAL: �AGGFI WAGGA, 
N.S.W. 2650 

DATABASE: R. Q. VERSION 

100 COLOR,l:CLEAR12000:F$•" 
P,E,111'1,S,L,H,D,Fl,M" 
110 CLS:PRINT"FILE l'IAME.";:Il'IPUTT$:IFT4= 
""THENT4•"NO l'IAME" 
130 T$•LEFT•CT4,14):T$•"ARE TOU SURE er, 
NJ" 
140 1'1•400:P•l:X•Cl'l•lJ,10:DIMS•CNJ:R4•"LI 
NE NUMBER" 
145 FORJ•0TOl'f:S$(Jl•"-":l'IEXT:l'l•N-l:CLS:G 
OT0200 

150 t<•0:CLS:PR-Il'IH10,"Cf1TALOGUE •;a:PRI 
NT :PRINT''PFIGE" 
160 FORJ•0TOl'f:At<•ASC(S$(J )) : IFAl<•J95Fll'IOI< 
>13THE"NSOUN00,2 
170 IFAt<•l95,PRINTll'IT(J,J0•JJ;RIGHT4(S4( 
JJ,LEl'ICS•CJJ)-JJ:t<•t<•l 
175 A4•1Nt<EH :A4•!Nt<ET•: !FA4(>"'0 THENZmNO 
T2 :SOUND30,.2 
180 IFSS(J )•''E�''ORA*•"M''THEl'IJ•N :GOT0190 
185 IFZ<0THEN175 . 
190 NEXT:2=0 
195.REM CONTROL t<ETS 
200 GOSUB'\90 
210 IFAS•"C"THEN!S0 
220 IFAC•"P"THEN340EL,SE!FA•••E•THEl'l410EL 
SEIFA•,.•· I ''THEN440 
230 IFA•••N•THEl'l520ELSEIFA4•"S"THEN1210E 
LSEIFAS•"L"THEN1320 
240 IFA•• ''H" THEN951j1EL,SE I FA•••·o•· THEl'l730EL 
SEIFA••"A"THEl'll500 
250 IFA•••'M''THEN560 
260 GOT0200 

290 REM GEl'IERAL LI !'IE i'r·WUT 
300 Fl•0:PRll'ITa38q,cc;R•;Fc;:PRil'ITa402,"" 
: : ll'IPUTA• 
310 J•ABSCll'IT(UAL[AC))J:IFAS•""THENAS•"l 
''ELSEGOSUB500 
320 IFJ>NTHEt-lSOU"N030,2:GOT0300ELSERETURl'I 

330 REM PAGE CALL 
3"10 PRHITa3B4, "El'ITER PAGE NUl'IBER''; :Il'IPUT 
AC:P•ABSCINTCUAL(AC)J) 
345 IFP•0THENP•lELSEIFP>XTl-tENSOUN030,2:G 
OT0'.340 
350 CLS :PRINT''Pl'IGE •p• "TC :PRINT 
360 FORI•0T09:L•CP-ll:t.10•I:PRil'ITL1S•CL): 
tlEXT 
370 GOSUB'\90 
380 IFA<>2THEl'l210 
390 P•P•l=IFP>XTHENP•l 
400 GOT0350 
405 REM ENTER 
410 cs-·· ENTER.•· :GOSUB'.300 
420 IFA>0THEl'l210 
430 INPUTSS(J) :IFSs(Jl•""TtiENS•CJJ•"UU 
:t:1:.:1:.:t.:t• 
435°P•INTCJ,l0•1J:GOT0350 

438 REn INSERT 
'\40 C*•" Jl'ISERT '' :GOSU8300: 1Ffl>0Tl'tEN2l0 
450 INPUTD•:CLS 
460 l FCC••" THE ND&••· :t:t.:t:t.s:t:tU •• 
470 FORI•J•ITON:KK•J:IFS&Cl)•"-"TtlENI•N: 
NEXTELSENEXT 
f80 FORl•KKTOJ�lSTEP-1:S•CI)•S•CI-IJ:l'IE� 

'\BS S•CJ)•D*:P•INT(J,l0•1J:GOT035'1 
488 REM C�D TOUR MIND? 
490 PRINT94l99, E•; :GOSUS890 
500 A•0:FORl=lTOll:lfASCCMIDSCEC,l:t.2-ll) 
-128•ASC(M)THENA•I:[•12 
510 NEXT :RETURl'I 
515 REM RERUN 

. 520 CLS:PRINTt1!31, T$;; INPUT/'!$ :IFA•••'T"TH 
ENRUNELSECLS:GOT0200 • 
550.REM MENU 
�60 CLS :PRINTi6, •�" :PRINTi6EJ, "kl'ITl"IL 
OGUE'' 
570 PRll'IT" 
•:PRINT" 

.fAGE Cl'ILL •• :PR I NT•• 
ll'ISERT'' 

. 580 PRINT" 
590 PRINT'' 

. J:!EI.I FILE• 

AO FROM Tl'IPE" 
600 PRINT" 
610 PRINT" 
IZE" 

,aAUE ON TAPE" :PRINT" 

�ARO COPT ON PRINTER" 
QELETE" :PRINT'' �P�SET 

620 .GOSU849'1:GOTO210 

1405 REM END OF SAVE,LOAD 
1410 CLS:PRINTa'\qB," COMPLETE ":SOUN030, 
2;20,2;10,2;0,5:GOT0350 

1490 REM ALPHABETIZE 
1500 CLS:PR!NTli'\0, "ALPt1F18£TIZE" :Ci•'' STA 
RT · .. : GOSU8300 
15'a5 IFA)0THEN1650ELSEl<•J:PRINTi448,K 
1510 C••" � ":f,OSUB300:M•J:IFA>0THEN 
!!550ELSEIFAC•"Z''THEf"IM•N 
1s1s· IFM<•KTHENSOUN030,2:GOTO!Sl0 
1520 FORl•MTOKSTEP-1:n•l,IFS•Cl)C>":"THE 
NI•0:GOT01540 
1540 NEXT:I•0 
1580 J•t<:PRINTtl4"18,I..-t<;" ";:IFl•M-t<THEN 
350 
1590 IFJ•.M-ITHEN1620 
1600 IFS$(JJ)S$(J•!JT�ENTP••SSCJJ:S•CJ)• 
S$(J..-1):S&(J•ll•TP•. 
1610 J•J..-J:PRINTa4SS,J;" •;:GOT0!590 
1620 l•J..-1:GOTOJ580 
1650 CLS:PRINTi490,E•:GOT0210 

l"OR It-lCRE;iENTING ENTER LINE NUMBER 

145 FORJ•0T0N:SS(J)•"-":NEXT:N•N-l :J•0:C 
LS:GOT0200 

192 .�EXT :Z•0 :J•0 

255 lfA$•"X"THENSOUN010,I:PRINTa384,R•;J 
:GOT0430 

890 AS•INKETs:AS•INKEv�,IfA&•CHRS(l3)THE 
l"IAS•''Z" 
895 IFPEEt<C2687?Jr?�.rJIIO;<NTHENJ=J•l :CLS 
:AS•"X" 
900 IFA••""THEN890ELSERETURN 

NE� SAUE,LOAD RDUTil'IES 

1240 FORI,.l'IT00STEF-1 •�•I:IFSSCIJ<>"-"THE 
Nl=0 :NEXTELSEMEXT 
1250 FORl•0TOt<:IFS•c:,c,·-·THENF•F•l=NEX 
TELSENEXT 
1260 INPUT" THEN PRESS <RETURN>";c· 
1270 CLS:PR!!'.; Ti448, .. � .. 
1275 PRINTl"�Z-DATA",F:SOUN00,3 
1280 FORI•0TOt<:!FSSCI)•"-"THEN!300 
1290 PRINT•"Ol'ITA",I,S•CIJ-PRIN7i456," LI 
NE " ; l ; : SOUN00, 3 
l'.300 NEXT:F•0:GOT014!0 

1400 Il'IPUTl"OATA",F,S•CFJ:PRJNTQ416,"LlN 
E" ;F; :f'IEXT 

720 REM.DELETE 
730 C•;;· .. DELETE •• :GOSUB300 
735 lF1'1>0THEN210 
;,40 F� I •JTON: IFSS( I l•"-"ANOS•C I •l )••·-•·r 
tiENl•N 
;,50 SS(l)•SS(l•ll 
760 NEXT:Ss(N..-ll•"-":P•Il'IT(J,10..-l):GOT03 
!50 

880 REM t.lAITING 
890 M•INl<ET& :A••INl<ET4: IFFI••" "THEN890EL 
SEIFA••CHRi(l3)THENAS•"l" 
900 RETURN 

940 REM HARD COPT 
950 CLS :PRINTi41, •'HARO COPT" :c••• START 
":GOSU8300:JFA>0THEN�10 
960 K•J 
970 C••" � � :GOSU8300 :M•J: IFM0Tt1EN2 
10ELSEIFA••"Z"THENM•N 
980 IFMCKTHENSOUND30,2:GOT0970 
990 LPRINT" :t.:t.:t* "T•:LPRINT 
1030 FORl•KTOM:At<•ASCCLEFT•CS•Cl),1)) 
1040 lFAK•l95THEf"IGOSUBJ070:GOT01060 
1050 IFS•Cl)C>"-"THENLPRINTSS(ll 
1060 NEXT.:K•0:GOTO200 
1070 FORR•ITOLEl'l(SC(l)):At<•FISCCMID•CSS(l 
),R,1l>

° 

!080 IFAt<)223THENAt<•At<-!92ELSEIFl'lt<>I91TH 
ENAK•l'IK-l 28 
1090 LPRil'ITCHRC(At<J;:NEXT:LPRINT:RETURN 

1200 REM SAVE ON TAPE 
1210 CLS :PRINTit"l l, "SflUE PN TAPE" 
1220 PRil"ITaJ31, T•;: INPUTi'IS :CLS: !FAS<> ''T•· 
TH£N200 

1230 PRINTil32, ''PREPARE CASSETTE'' :PRINT 
1240 INPUT" _THEl'I PRESS <RETURN>" ;C 
1250 CLS:PRINTlil4"18,"�" 
1260 FORl•NT00STEP-1 :t<•l=IFS4Cl)<>"-�THE 
Nl•0 
1270 NEXT:1<•K•l :PRINT•··uz-DATA'',t< 
1280 FORI•0TOt< 
1290 PRINTa"OATA",SCCJJ:PRINTi'\56," LINE 

";I 
1300 NEXT:GOT01410 

1310 -REM LOAD FROM TAPE 

A.f.C. 

1320 CLS:PRINT1i135, "LOAD FROM TAPE'' 
l'.330 PRINTi!3i,TS;:INPUTAC:IFA•<>"T"THEl'I 
CLS:GOT0200 
13q0 INPUT" FILE NAME'' ;TS 
1350 CLS:PRINTi!32, ''PREPARE Cl'ISSETTE'' 
1360 INPUT" THEN PRESS <RETURN)";C 
1380 CLS: !Nf'UT• ··uz-oATA'', t< 
1390 FORI•0TOt< 
1q0e INPIJT•··ot'lTFl",5$( I J :PRINTa458, "LINE" 
;l;:NEXT 

J v\ ff. 



VZ Wordprocessor VZ200/300 

This word processor has· two 
different modes, normal and 
repeat. On the repeat mode 
the computer will allow the 
user to repeat a letter on the 
keyboard by holding the key 
down. 

The control keys are: 
CTRL-E = Select Mode 
CTRL-P == Print 
CTRL-0 = Clear Screen 

2 '•VZ-WORDPROCESSOR+ 

3 •• 

4 '+ BY. GLEN TUNNY + 

5 '+CC>OPYRIGHT 1987+ 

.b '****************** 

8 GOSUB. 1 000 

10 CLS 

20 B=96:C=32:MDS="NORMAL" 

25 PRINTa0, "M(•_DE: • 

30 AS= I NKEYS: A_S= !NI\EYS·· ·. 

40 POI\E28672+C,B 

45 PRINTa6,MDS_._ 

G. Tunny 
Gorokan, NSW 

46 IF AS=CHRS(135) AND MDS="NORMAL"THENMDS="REPEAT":GOT030 

4 7 IF AS=CHRS < 135 > AND_ MDS= •REPEAT• THENMDS= •NORMAL• : GOT030 · 

50 IF AS�CHRS(8)ANDC>32 THEN C=C-1:GOTO 150 
. . 

60 IF AS=CHRS(9)ANDC<446 THEN C=C+l:GOTO 150 

70 IF AS=CHRS(27lANDC>63 THEN C=C-32:GOTO 150 

80 IF AS=CHR$(10)ANDC(41� THE� C=C+32:GOTO 150 

90 IF AS=CHRS(13l THEN 500 

100 IF AS=CHRS(l78) THEN 600 

110 IF AS=CHRS(l40) THEN 10 

120 IF AS••• THEN BS=••:GOTO 150 

130 PRINTaC,As:IF MDS="NORMAL" AND AS=BS THEN 150. 

140 BS=AS:C=C+1:SOUND10,1 

150 B•PEEK(28672+C):POKE28672+C,32:IF1NKEYS••�,FOR1=1T045:NEXTI 

180 GOTO 30 

500 W=INT(C/32):W=W+1:W=W+32:c�w 

505 IF C>448 THENC=C-32 

510 GOTO 150 

600 PRlNTa0,• • :A=lNP( 12) 
610 IF A=13 THEN 630 

620 GOTO 700 

b30 PRINTa8,"<PRINTER ERROR)":REM [INVERSEJ 

640 SOUND23,1 

650 PRINTa8," 

660 SOUND 27,l 

670 A=INP(12) 

680 IF A=13 THEN 630 

690 GOTO 600 

700 COPY 

710 GOTO 30 

720 NEXT 

800 FORI•1T015 

810 KS•lNKEYS:KS=!NKEYS 

72 - ETI February 1988 

820 IF K•s•• THEN NEXTI 

830 RETURN 

1000 CLS 

1010 REH 

1020 A$•"VZ-WORDPROCESSOR" 

1030 !••• BY. G�EN TUNNY 

1040 CS="(C)OPYRIGHT 1987" 

1045 Ds=·<<HIT ANY KEY>>" 

1050 FORI=lTOLEN<Af) 
-··-

1060 PRINTa40,RIGHTS(A$,ll 

1070 POKE26624,1:POKE26624,0 

1080 NEXT! 

1090 FORl=lTOLEN<BS) 

1100 PRINTa72,RIGHTS<BS,I) 

1110 

1111 

1120 

1130 

1140 

1150 

1160 

1170 

1180 

1190 

1200 

1210 

1220 

1230 

POKE 26624,1:POKE26624,0 

NEXT! 

FORI=lTOLEN<CS) 

PRINTa104,RIGHTS<C$,Il 

POKE 26624,11POKE26624,0 

NEXTI 

FORI•lTOLEN(DS) 

PRINTa136,RIGHT$(D$,l� 

POKE26624,1:POKE26924,0 

NEXTI 

FORls1T0500:NEXTI 

AS=INKEY$:ASalNKEY$· 

IF AS••• THEN 1210 

RETURN 
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