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RS rercomputer Inc.

Expands the use of your TIMEX SINCLAIR COMPUTERS

SOFTBOX'™

® Expands the expansion port of your Timex Sinclair

computer
Has 4 gold plated, fully buffered ports

[N N ]

cartridge

connection problems #PLTO12

Weeos Uexibie ribbon connechor, will be avaitabe for TS1500 and TS2000 computers

DATA COMMUNICATION PACKAGE

® Now your Timex computer can communicate directly on your
telephone line with other computers and data base networks such
as COMPUSERVE, DOW JONES NEWS RETRIEVAL, etc.

1. High Quality Modem 0-300 BAUD

#PLT017 $129.95
2 RS232 Interface
#PL7006 $99.95
3. Connecting Cable
#PLTO018 $19.95
PACKAGE including items 1, 2, & 3
#PLT020 $197.95

PRINTER'S PACKAGE

Our printer package enables you to printout
all the received information

1. B0-column Dot Matrix Printer

2. MEMOTECH Centronics Interface

3. Printer Cable #PLT019  $299.95
MEMOTECH PRODUCTS
MEMOPAK 16K #PL7002 $44.95

MEMOPAK 32K #PL7003 $89.95
MEMOPAK 64K #PLT004 $134.95
HIGH RESOLUTION GRAPHICS

#PL7007 $89.95
KEYBOARD #PLT011 $89.95
MEMOCALC #BS2001C  $53.95
MEMOTEXT #PLT014 $44.95
MEMOASSEMBLER #PL7015 $44.95

SiE

A Reliable Fast Loading System

® QOperates 16 times faster than the
Sinclair system (i.e. Loads/Saves 8K in
10 secs; 48K in 110 secs)

® Operates with any memory and on any
program length

®* Works equally well with AUTORUN
programs, BASIC or MACHINE CODE

® This is what you get:

1. A cassette interface to improve the
signal guality. To make lpading most
reliable an AUTOMATIC LEVEL
CONTROL, an OVERLOAD
WARNING LIGHT, a SAVE/LOAD
SWITCH, an ON/OFF SWITCH are
also built into this unit.

2 Highly sophisticated, superbly easy to
use 1/2K software for up to 16K and

64K programs #pL7001 $37.95

Software selectable, any desired port/ports
Longer life to your computer console and program

Has LED indicator, on/off switch and DC power input jack
Provides power to your computer and peripherals
Eliminates the computer overloading and peripheral

$59.95

® QSAVE software on Solid State
cartridge available separately

#PL7001C $24.95
® Complete unit with software on
Solid State cartridge
#PLTOOD1B $57.95

Cartridges need Flexible Ribbon Connectar or Softbox

MCODER (16K RAM)

® The first real integer BASIC compiler
for the TS1000 computer
® Give your BASIC program the speed
of MACHINE language programs
® 75times and in some cases up to 900
times speed improvement
® ‘ery simple to use:
1. Load MCODER
2. Write your BASIC program
according to the manual and
compile it through the MCODER by
using a single PRINT USR
command

ASSEMBLER/DEBUGGER
“ZXAD” (16K RAM)

® ‘Write machine code quickly and easily

® Two pass assembler, ZILOG mnemonics,
8 pseudo-OPS

& Debugger includes
examine/modifying, breakpoint with
register display

® Occupies 7K, comprehensive multi-
page manual #pPT4003 $18.95

STOPPER

® FEnables you to break through any
machine code software, list it on the
screen, save it on another tape, or
print it out

®* Very simple to use, load STOFPPER
into your T51000 and follow the simple
instructions on the screen

#PT4002 $18.95

DISASSEMBLER

(Decoding Tool)

On Solid State Cartridge

® Disassemble any assembly language
code on memory

® Assembly language games and other
prograns #PT4004 $34.95

Needs Flexible fibbon Connecior or Softbox

All products are compatible with TS1000and TS 1500 Computers

FLEXIBLE RIBBON
CONNECTOR
Mo More System Crashes

® Connects any RAM expansion to your
TS1000
® Prevents usual system crashes caused
by the computer or the RAM movement
® 9inches long flat ribbon cable
$17.95

#PLT016

i "R

DEALERS/DISTRIBUTORS PACKAGE
AVAILABLE.

Phone orders: (617) 738-5310 7 days a week.
Call or write to us for FREE brochure and
information on our full line of soffware.

Mail to: Intercomputer, Inc.,
358 Chestnut Hill Ave., Boston, MA 02146
Tel: (617) 738-5310
Telex: 851141COFAR

| PART#| QTY.UNIT|U.S. § | TOTAL |
| |
I |
| |
I |
| =] |
| ; —1
I |
I I
I ——1
| - — |
| Shipping and Handling |
| for MEMOTECH and 0save | 4.95 I
| for EACH PACKAGE 9.95 T :
I Mass. Residents Tax 5% ]
| Total |
| Ovisa OMC. OCheck :
ll'Aomunl. No. = Eun. |
| Name . I
| Acteee |
Ii.:llw_.- = State Zip :

No Shipping & Handling Charges for Cassettes

For more information, circle 1 on Reoder Service Cord.
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A handsome, compact work station that consolidates work
space and provides remarkably faster, easier operation!

Features:

» Effectively eliminates cluttered e Holds your Software tapes in

cables in your work area.

= ON/JOFF Switch eliminates
plugging and unplugging.

= Accommodates all brands of
16K, 32K, 64K RAM packs. 144" wide.

» Allows provision for one Print- e Accommodates a 13" TV

neat, specially formed
pockets.

* High impact, black molded
plastic. 3%&" high, 20" deep,

er and Tape Deck hook-up. screen.

Cat. No Cat. No

1101 THE QUIZ KIT™ Educational 1302 THE COLLECTDH'S_ com-
learning system. Construct PANION™ Cataloging and
your own quizzes. 16K Req. inventory recording system

1201 5-2 GAMES™ Five challeng- for all collectibles. 16K Req.
ing and entartaining games. 1303  THE INSURANCE PROPER-
2|§?Fl9q. TY RECORD™ Homa con-

1202  STAR BATTLE™ Realistic tents inventory recording
deep space adventure to system. 16K Req.
save Earth. 16K Req. 1304 THE ELECTRONIC CHECK-

1203 ROBBERS OF THE LOST BOOK™ Check recording,
TOMB™ Perilous adventure 5“‘1'“% and balancing sys-
in search of the Sacred Tab- tem. 16K Req.
lets. 16K Req. 1306 FORGET-ME-NQT“ A re-

1204 WALL STREET™ A compati- mrd_mg and retniaval system
tive game of financial spec- for important accasions,
ulation. 16K Reg. ?;gné:qand appointments.

1205 PRESIDENTIAL CAMPAIGN™ : s
Conduct a nationwide cam- 1307 ~ DATA MASTER™ A general
paign to become the next m_formatlcn stnragla and ra-
President of the United trieval system—with exclu-
States. 16K Heq Sive 1éK-§EARCH W Fag-

> ture. 8q.

1207 SCYON'S REVENGE™ Real- -
istic deep space combat ad- 1308 5-2K FAMILY PAK™ 5
venture. 16K Req. Household programs for the

1301 THE MONEY MANAGER™ basic /S 1000 and Sincialr
Home and business nuﬂgﬁet 40 £X-B1 Computers. 215 H?_q'
and cash flow system. 16K 1401 PROGRAMMING KIT 1™ A&

Reg.

DISTRIBUTORS

practical "How-Ta'' learning
approach to Basic program-
ming. 16K Req.

P.O. Box 321, Deerfield, IL 60015 (312) 291-9284

PROGRAMS

FREE

When You Buy

TIMEWORKS

“Computer
Control
Center”™

For Timex-Sinclair 1000 and
Sinclair ZX-81 Computers.

Only $2995
FREE

Any Two TIMEWORKS Programs Listed
Below with the “Computer Control
Center” (retail value $16.95 ea.)

$64w value

for $2 995
You save $3405

COMPLETE MONEY BACK GUARANTEE

If, for any reason, you are not completely satisfied, you may
return The Computer Control Center, in good condition
(freight prepaid), for a full cash refund. (Software not
included).

RUSH This Coupon Today.

MBR Distributors PO Box 321 Deerfield, IL 60015

Rush me Computer Control Centers (@ $29.95/ea $
Plus postage & handling (@ $4.70/ea P
{llinois residents add 6% sales tax)

o

ALS0 INCLUDE TWO FREE PROGRAMS
{Additional Software @ $16.95 ea)

Cat. No. aty.

(@ no charge g NG
(@ no charge g NC
@%$1695/ea $________
@%1695/ea 5
TOTAL - 1

Name

Addrass

City State Zip

Checkor MO WVISAC Master Charge 0 American Express [

Card Mo. Exp. Date __

Signatura

Dept.

For more information, circle 4 on Reader Service Cord.




AN ‘“‘EARLY-BIRD’’ CHRISTMAS SUBSCRIPTION GIFT OFFER

Timex Sinclair User at $1.66 per issue!

Too early to think about Christmas gifts? We don't think so! In
fact, by thinking about them now you can save yourself some last-
minute shopping headaches and some money. From now until
November 1, 1983, we are offering a special Christmas gift

\\ \\ wltd £y

-~
"‘H..qu- —
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e — —
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B i e IS b e S RO e L SRR e

A GIFT FOR YOURSELF

Please send me a year's subscription, 12 issues, to
Timex Sinclair User plus a gift of a Gollector's Copy for
the special price of $19.97

Name:

Address: .

City: ___State: Zip:

{ ) Check { ) Money Order

( ) Bill me { )VISA ( ym.c.
card number expiry date

signature

GUARANTEE: If your friends are not happy
with the gift you have chosen, you may
cancel the subscription and receive a full
refund for all unmailed issues. Refunds will
be made promptly.

subscription discount of $15.43. You pay only $19.97

for 12 issues,

one full year's subscription, to Timex Sinclair User! Only $1.66 per

issue!
GIVE A GIFT AND GET A GIFT

For every gift subscription you arder now, we will send you, as a

gift from us, a copy of the Collector's Issue of Timex

Sinclair User.

A $2.95 value free to you. You may keep the Collector's Copy, give
it as a separate gift or include it in with your gift subscription.

ORDER YOUR GIFT SUBSCRIPTIONS NOW

* Pay only $19.97 for a 12 issue gift subscription
$15.43 off the regular price.

, SAVE

* Get a gift from us of a copy of the Collector’s Timex

Sinclair User — a $2.95 value!

* We send a Christmas card from you to the reci
gift subscription.

SPECIAL CHRISTMAS OFFER *
Kable Square
Mt. Morris IL 61054

separate page.
One Collector's Copy will

them as additional gifts.

A GIFT FOR A FRIEND
Please send a gift card and a one year suscription to TSU to:
Name; Ry S A T e s s
Address: £
Gty L
State:

Zip:

Send the Collector's Issue to: { ) Me { ) My friend

Billing information:
BILL { )Check (
{ )VISA { yM.C.

) Money Order

Name:

i

pient of your

e

Please list additional gift subscriptions on a

be sent for each gift

subscription. Keep the copies yourself or give

Send a card

Yes ( )No

{ )Billme

Address:

City: — - Btaje- - Zip:

card number

signature
This offer expires December 1, 1983.

explry date '




Becky Ashwell

Chairman

Richard Hease

For subscription services or
information phone toll-free
1-800-435-0715 (except
Illinois)

Timex Sinclair User is published
monthly by ECC Publications Inc.
in conjunction with C.W.
Communications/Inc.

If you would like to contribute to
Timex Sinclair User, pleass send
programs, articles or ideas for
hardware projects to:
Timex Sinclair User
49 La Salle Avenue :
Buffalo, N.Y. 14214-1414

C be on cassette

We pay $20 for each program
published and $100 per 1,000
words for each article used.
© Copyright 1983

Timex Sinclair User

ISSN 0737-0881

International Typesetting
Printing

JE Publishers Representative
Company

6855 Santa Monica Blvd., Suite
200, Los Angeles, CA 90038
Los Angeles (213) 467-2266
New York (212) 724-7767
Denver (303) 595-4331

Dallas (214) 660-2253

San Francisco (415) B64-3252
Chicago (312) 445-2489
Boston (617) 437-7628
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Programming Arcade Games on p.11

Joysticks evaluated on page 54
SOFTWARE

A game called Pyramid is a “‘real challenge,"" writes M.K. Wilson
LETTERS

“Of course computers will soon be as common as televisions”
HOW TO PROGEAM .

In Part 2 of his series, Bob Fraser discusses machine !unguu‘g; programming

TIMEXPECTATIONS

Crystal-ball gazing into the future of the TIS1000
IN-DEPTH _

DISA-Z is an efficient Z80 disassembler program
FOCUS

Get organized with these file and inventory programs
PROGRAM PRINTOUT

The winners of TSU's 'Clever Contest’ announced and their prﬂgru‘ms listed
FEATURE =

A simple hexadecimal machine code editor by Dr. Dan Tandberg
NEWS

An electric car and flat-screen TV are keeping Sinclair hu_s__v
FEATURE __

Display primer for the T/52068 by Fred Blechman
READER SURVEY __

Fill in the questionnaire and win one of five T/52040 printers

HINTS & TIPS ___ =

How to create a music library using “The Organizer” from Timex

HARDWARE

Timex Sinclair User evaluates joysticks and joystick peripherals

PROJECT
Build g joystick interface for less than $10

BOOKS

Roger Valentine's book on E-};a-z-"i‘-':'smﬂﬂ should be standard equipment
U.K. WINDOW

Sinclair is limiting availability of the new ZX Microdrive
BULLETIN BOARD

Product information, upcoming events and other items of interest
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39
42
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49
51
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Angry Ape

KRAZY KONG
Intercomputer, 16K

Those who appreciate a
slow-paced yet challenging

game will like this one. In
Krazy Kong, you must
penetrate the maze-like
jungle (Tarzan style) to
rescue Jane who is being
held captive by (who else?)
Kong, while at the same
time avoiding the rocks and
drums Kong throws at you.
Once Jane is rescued, the
screen changes and you
have to maneuver away
from Kong's barrage of
rocks and drums.

Krazy Kong could use a
bit of arcade flash to dress it
up, but it's an absorbing
game and in spite of the
slow pace, it's not a game
which is easily won. % & &

For more information, circle 11 on
reader service card,

Reviews by
George Miller
and M.K. Wilson.

Technical Reviews

Book-cassette package

teaches
programming

PROGRAMMING FOR REAL APPLICATIONS
Dilithium Software, 16K

This book-cassette
package offers a great way
to learn programming.
Practice and theory are
combined. You get a book
with a variety of program
listings backed up by ex-
planations and theory, then
you purchase the cassette
which contains the pro-
grams listed in the book,
Aside from easing the task
of program entry, the
casselte contains full-

fledged programs which
might be useful on theirown.

Dilithium offers several
book-cassette learning tools
for various computers. The
principle of teaching this
way is not new. Many soft-
ware companies include
models and tutorials on
disk with their documenta-
tion. Educational institu-
tions also wuse such
methods. For learning to
program on the Sinclair,

16529 LAKESHORE ROAD CLEVELAND, WISCONSIN 53015

PH.(414) 693-8062

EXCLUSIVE TACTILE KEYBOARD OVERLAY

1mi ] 2

3 <3

POLFCARSOMATY S Tl

$9.95

® RAISED DEPRESSABLE KEY AREAS - FEEL MOVEMENT

@ STANDARD TYPEWRITTER KEY SIZE

@ EASY CUSTOMER ATTACHMENT -
KEYBOARD OF THE TIMEX 1000 AND SINCLAIR ZX-81

CONSULT YOUR LOCAL RETAIL STORE

OVERLAYS PRESENT

For further information or mail order via M.C. or Visa direct inquiry to Innovation Co.Dept. U

For more information, circle 29 on reader service card,




however, it's a first,

Randle Hurley, the author
of both the book and the
software presents the
owner of a TS/ZX with a
learning program that is
biased towards business ap-
plications. In the first
chapter, titled “Aims and
Assumptions,” he tells of
how financial restrictions
pushed him to develop pro-
grams and to modify his
TSIZX so as to create a true
business machine. The
ways and means of squeez-
ing every last drop of power
out of Sinclair BASIC result
from necessity and the
author proposes to give you
the benefit of his ex-
perience. There are nine
programs that cover the
general gamut of business
applications: Cash Hand-
ling, Personal Finances,
Banking, Bulk Storage,
Rank Order, Examination
Result Analysis and two
versions of Word Handler,
a rudimentary word pro-
cessing program.

Before I get into the pros
and cons of this work, I can
say that on the whole the
program tape and book are
worthwhile acquisitions for
anyone interested in learn-
ing advanced BASIC. They
are clear, well-structured
and contain a variety of
useful information and
original approaches to the
many problems associated
with Timex Sinclair com-
puters. The main restric-
tions are speed of execution
and input-output limita-
tions.

For those who are hell-
bent on changing this
machine into something
useful for serious applica-
tions, the general procedure
is to buy or make hardware
and use machine language
for the software. Even with
this, it is very difficult to get
around the Sinclair logic
chip which controls the
microprocessor as well as
the peripherals. I was cer-
tainly intrigued by the
authors' claim to have

TIMEX SINCLAIR USER

developed real ‘‘work-
horses” without leaving
BAsiC. To prove this, Hurley
wrote the fourth chapter of
the book using his Word
Handler program. All [ can
say after using it myself is
that he is either a masochist
or amazingly adept at using
his own program.

As a learning tool, this
program is excellent and
uses several original
methods of screen
manipulation, memory ac-
cess and storage. It's a
valiant attempt that doesn't
quite make it. The other
programs involving storage
and math do not require a
constant interactive en-
vironment as with word
processing and come much
closer to the mark. The
floating point and string
handling routines are the
forte of Sinclair Basic, If we
put aside problems of
magnetic storage and a
memhrane keyboard, these
programs can be con-
sidered “workhorses’,
Though this tutorial on
BASIC programming will not
change your Sinclair inta
an IBM PC, (which is the im-
pression the advertising
leaves), it will help vou to
exploit the possibilities of
Sinclair BASIC to the max-
imum. The book contains
excellent programming tips
and a great deal of informa-
tion about the system. The
casselte is a perfect comple-
ment to the book,

Programming for Real
Applications might be best
suited for people like the
author: short on cash, long-
ing to put the Sinclair to
work and not quite ready
for machine language pro-
gramming. Hopefully,
Hurley's sequel on machine
language will be ready
soon. If he manages to ex-
ploit machine code to the
same extent as he does
BASIC, we may expect some
real “workhorse” programs.

— Andre Roussil
For more information, circle 12 an
reader service card.

Tape does

variety of tasks

ZX-TOOLBOX

Melbourne House, 1K

The programs on this
tape were designed to work
with 1 or 16K of RaM.
Toolbox, in machine code
with five graphic and three
programmer utilities,
locates itself above RAMTOP
and is accessed through Usg
statements from BASIC.
Records and Directory are
short BASIC programs with
machine code routines
located in REM stalements
and were both written by
Dr. lan Logan, whom many
consider as the foremost in-
dependent expert on the
Sinclair machines. Records
and Directory are examples
of sophisticated program-
ming which bypass the
system. Records allows you
to create, save and load
data files independent of
program files. In other
words, you can store data
on tape without a program
attached, and can retrieve
the data without over-
writing the program that
calls it up. Directory reads
and lists titles from acassette
and greatly facilitates fin-
ding programs. Both are
transportable to your own
BASIC and aside from being
useful, they can be educa-
tional to the novice and ad-
vanced programmer.

On the other hand,
Toolbox is of doubtful utili-
ty. Programs of this type are
generally four to eight
kilobytes long, which might
be more memory than vou
are willing to spare. This
one is only 144 bytes long

and takes a dozen seconds
to load. It's hardly
noticeable in memory. This
is its main quality, but it has
so few features that it is
questionable whether you
need it at all. The graphic
routines may be impressive
to those unfamiliar with
machine language, and are
quite simple to write. They
are not directly transport-
able to your programs and
if you managed this, you
could probably have writ-
ten them in the first place.
The three programmer
utilities (Renumber, Search
& Replace and Free) can on-
ly be used in specific ways
for a single task. Renumber,
for instance, renumbers all
the program lines without
changing the coTo and
cOsSUB destinations. This
might be tolerable for a 1K
program but is more trouble
than it is worth for longer
ones, If it were not for the
two programs supplied by
Dr. Logan I could not re-
commend this tape to any-
one including those who
have only 1K of raM. For
those who have ever had
trouble finding a program
on tape or have been
frustrated by the whole tape
filing system of the Sinclair
computer, these two small
utilities offer some relief. If
vou are interested in
machine language, do what
I did — take them apart to
see how they work. — A. R.

For more information, circle 13 on
reader service card. asa
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All tapes are 16K unless otherwise noted.

Beam Software — Wallbusters. This fast, smooth 1K Batting game of-
fers seven speeds of play, though 1o change speed you must reload the
lape. Despite this programming flaw, the game is pleasing, *

Bug Byte — Mazogs. Superlative maze game, playable at three levels
that correspond from difficult to suicidal. On your way through the
large, complex maze, you fight the Mazogs you encounter with a
sword. Exhilirating ok

Chessmaster — Chess. Allows you to save unfinished games for later,
change sides, resign, and choose one of seven levels of difficulty. Of all
thess programs, our reviewer gave this one top marks d

International Publishing & Software — Flashcard. In the
classroom, a flashcard has a problem on one side and an answer on the
other. This program lets you input the problems and answers, poses
questions al random, and gives a score at the end *

International Publishing & Software — Galactic Invaders. Seven
alien ships fly over your laser base; when you destroy them, the next
regiment appears. You get to choose the speed. Annayingly, some of
the aliens take long rests on the ground, but the game is still a must for
the video game connoisseur. ok

International Publishing & Software — Home Money Manager.
Lets you keep track of your finances on a monthly basis, then do a
month-by-month or full year balance sheet. Well-documented, well-
conceived, user-friendly. 4w 1

International Publishing & Software — 80 Hours Around Europe.
A refreshing change from space games. You visit 12 European cities in
B0 hours with 1,500 British pounds 1o spend on souvenirs — ane from
gach city. There's littie time for sightseeing as you contend with
snowdrifts, exchange rales, and the constant ticking away of
time. * ek

International Publishing & Software — IX Scramble. Hit enemy
instaliations before they hit you, while maneuvering to avoid crashing
into treacherous terrain. The game is slow, and the terrain repeats itself
like a chase scene in a poorly animated cartoon. 'R 3

Melbourne House — Combat Flight. You fly a fighter ship over a
mountain range, with enemy ships approaching. Combat Flight is fast,
exciting and like numerous games on the market that have a similarity
of concept o

Mindware — Graphic Golf. An absorbing game requiring skill and good
|udgement. Choose a club (wood, iron, putter) and tee off, taking wind
direction and obsiacles like trees, ponds and sand traps into account
The computer is the caddy. * &

Mindware — The Fast One. A '‘computerized filing cabinet,’ ideal far
setting up lists of phone numbers, recipes, addresses, inventories, and
any other listable information, Excellent documentation, ok e

Mindware — Bulp. You move around any of six mazes at any of nine
speeds eating dots while a hunter pursues you. The keys that control
movement are too close together, and after you eat the last dot you have
10 be captured before the game ends, but it's still enjoyable e ok

Mindware — Labyrinth. You may choose to see an overview of the com-
plex, 30-style maze belore you wander through it, and il you get lost

and give up you get lo see the whole picture again, With practise, the
!

-------------~

o

Orbyte Software — Vault of the Centaurs. For budding Jedis. The
precious fuel Zykon, which your planet needs for survival, is stored
deep in a vault guarded by ruthless, highly-skilled fighters known as
Centaurs. Package includes a cardboard keyboard overlay that puts the
six movement keys at your fingertips while covering the athers. # & %

Softsync — Mothership. Fast arcade-type game. Protect your Starlight
Fighter from the attacking Mothership as you race down the Zarway
space cornor, Excellent graphics LR R

Stuart Software — Caves of Zulu. The object of this combination word,
adventure and maze game is o collect treasure hidden in a maze, but
the action Is slow and the programming flawed — the game falls into a
loop on certain moves. It's a good idea not realizing its full
potential. * &l

Reston Publishing — Invasion Force, Shoot lasers through a moving
force field to destroy alien ships, and watch oul for bombs. The game is
fun, the graphics distinctive. o e Vs

SoftSync — TS Destroyer and Space Raid. Fast action duo in 2K. In TS
Destroyer, you must dodge or destroy floating objects as a spaceship
takes potshots at you; in Space Raid, you must shoot a hole through a
spaceship and hit the left fool of an alien. Meither game prints a
score. * &

Timex — The Coupon Manager. Before you go shopping, you can flip
through your file of coupons and pick out the ones you need. Keeps
track of amount, store and expiry date. A must for the compulsively
organized * ko

ZX-Panding — Checkbook. Tax and Budget Organizer. Helps you

manage your finances. Comes with a clear, four-page booklet but gives

no clear instructions on how lo gel going after loading. An excellent

save frame lets you return to the menu in case of error o

s

‘---------------—~

“.. worth its weight in gold . .**** rating”
TIMEX SINCLAIR USER Aug. 1983

WINKY BOARD 2

CASSETTE-COMPUTER INTERFACE

-

for your TS1000/1500,
ZX81/80

* Solve your LOADing problems

* Duplicate any TS/ZX cassette

* Versatile! Complete directions for
multiple uses.

* User friendly. Simply plugs into your
cassette player & computer jacks.

* Guaranteed

$19.95 assembled; §14.95 kit, 31 earphone, $1 P
Check, MO, MasterCard/VISA 1-814-364-1325 10am-8pm
FREE information. List of utilities on cassette available.

G. RUSSELL — ELECTRONICS

RD 1 Box 539 = Center Hall, PA 16828

i T T —

S o o e O S S R

For more information, circle 36 on Header Service Card




Computerized
Grandchildren

With my third issue of Timex
Sinclair User I know that this
magazine is great. The Software
Blues article hit the nail right on the
head. You should have mentioned
that some books written for Timex
Sinclair computers are not any bet-
ter. Some books and tapes are very
good, but some are a disgrace. My
12-year-old grandson, for whom 1
set up a Timex, loves it, You ask if
computers will be as common as
television: of course they will. Of
my five grandchildren, three want
to work with computers and are
waiting for me to set them up.
Salvatore Curcio
Brooklyn, New York

Thanks for the kind words and
your warning regarding books. I'm
sure many of our readers agree with
you. It sounds like you're getting
your grandchildren off to a flying
start on computers — good for vou.
The photos you sent us of your set
up (not shown here) are very im-
pressive. Keep us informed as to
how and what vour grandchildren
do on and with their Timex
machines.

Treasure Hunt

In the program “Treasure Hunt"”
(Issue 4) lines 11, 13 and 15 are
solid. Was there writing in the
original copy? Also, can you tell me
where [ can order the chess game
Chessmaster that you gave a four-
star rating? 1 love your magazine
and was delighted to run across it
at my local store. Your reply will
probably win you another subscrip-
tion — mine!
Carol Barnes
Lakeland, Florida

Get that subscription order filled out
‘cause here's your reply. Lines 11, 13
and 15 were solid as shown (actually
13 was a graphic character). There
was no printing under the lines.
We're glad you're enjoying ‘“‘our
magazine™ and look forward to you
making it “your magazine.”

TIMEX SINCLAIR USER

Wonderful Winky

I would like to commend you on
your review of the Winky Board 2,
It is fantastic! And the service of G.
Russell Electronics is more than ex-
cellent. No sooner had I mailed my
check when [ found it at my door! 1
received my board in five days.

Thanks for that review. Continue
this superb tradition.

Brian K. Kautz

Camp Hill, Pennsylvania

Glad the Winky Board 2 is working
for you, We agree it's a fantastic
device.

N
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KD-81 FEATURES

* Full size keyboard with 41 keys

* Two color silk-screened key tops for easy
reading

* Key tops have commands and graphics
spelled out the same as ZX-B1

* Extra shift key for real keyboard style typing

* Full size space bar

* Allows touch typing

* Rear cutout allows any RAM or

SAMWOO provides a much better picture

g Green
R e e

e sama Draﬂﬂ? 5
Add $7.50 Shipping and Handling for this item.

T —

—==—_ SUNTRONICS
— 00, INC.

= 12621 Crenshaw Bivd

S e ;

TSR Hawthorne, CA 90250
STORE HOURS: MON.FRI.  9:00 am to 6:30 pm
SATURDAY  10:00 am to 5:00 pm

clair Computer than your TV monitor, Simple modifica-
tion procedure includes easy-to-follow instructions,

B e

BEST KEYBOARD AVAILABLE!

For Your
ZX-81ITS-1000

U1 Includes Shielded Case
] Fully Warranted For 30 Days
[T Now In Stack
[l Hundreds of Satisfied Customers

NEW LOWER
PRICE

If you're tired of not knowing whether your data got entered or tired of poking data in with one or
two fingers, then it's time to upgrade your ZX-81 to a full size, professional keyboard.

DEALER INGUIRIES WELCOME

expansion module to be plugged in
* Keyboard comes with own cables

* Keyboard case holds both keyboard and
computer with room to spare

* High impact plastic case with vaporized
metal shielding

* Easy assembly — no soldering, no
modifications

* Measures 10°,"<7',"=2',"

SAMWOOD MONITORS GIVE YOU A BETTER PICTURE

for your Sin Rl

* Composite Video Input/Output

= Switchable Input Impedance 75 or
10K ohm

* 750 Line Resolution at Center and

500 Lines at Corners

* Dimensions are 1213« 11.34"
11657 for the 12° model and 866"
=B.54" =305 for the 97 moded

- —
16K RAM MODULE (MX-16KP) 49,95 2t oshur comacr f gt

64K RAM MODULE (MX-S4KP) *119.00 3 nsct stc it o s sk

v SO A

Mail Drder — Minimum Order $10. Send Maney Order
or Check 1o P.0D. BOX 1957 — HAWTHORNE, CA
90250. VISA or Mastercard (please include expiratian
date). Add $4.00 postage and handling to order

CA residents add 6% sales tax.

For more information, circle

14 on reader service card. a
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A NEWSLETTER FOR THE
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£ £E3. P9 OF7 £ CF VTR T

(i~ g Jc B¢ Fs BaQu 'l %9

DISBUTER :
A NEW SOUARCE GF PROGRAMS:
INFORMATION; BEYGND COMPARE!

* BUSBINESS PROGRAMS * HOME PROGRAMSB
* EDUCATION PROGRAMS * FUN PROGRAMS
* BHORT PROGRAME * GRAPHICE PROGRAMS
* SURPRISE PROGRAMSE ‘' LONG PROGRAMS

* HOW TO IMPROVE PROGRAMS

PROGRAMS * PROGRAMS + PROGRAMS

* %% **GIIBCRIBE NG * * ** *

REY sinci=ic 1ooo
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I e ZX8I
| | WOULD LIKE TO RECEIVE:

U ONE YEAR (12 ISSUES) OF BASIC FOR $12.95.
| SAVE 52%.

O LIMITED OFFER...EXTEND YOUR SUBSCRIPTION
FOR 12 MORE ISSUES FREE!...BY SENDING AN
ORIGINAL, USABLE PROGRAM WITH YOUR

ORDER.
Mr/Mrs./Ms.
T (please prinf Tull name)]
Address Apt

City State: Zip.
CHECK ONE: O Payment enclosed. O Bill me later.
Add 35 a year in Canada: all other foreign add $10 per year.
A photocopy of this subscription form is acceptabie.
A BASIC COMPUTER NEWSLETTER
ABRAMSON & BUTTER BUILDING

3705 BISCAYNE BOULEVARD
MIAMI, FLORIDA 33137

VemE— — P - — E B a—

e ZX8I

LE[e 18 NOW THE ONE AFFORDABLE
S80OURCE OF PROGRAM INFORMATION TO
THE SINCLAIR USER.

CLEY 18 DELIVERED, EACH MONTH
PACKED FULL OF UBABLE PROGRAMEB
FOR HOME, BUSINESS, EDUCATION AND
FUN.

CLEY QIVES YOU TIPS ON HOW TO
IMPROVE PROGRAMS THAT YOU MAY
ALREADY HAVE.

CLHY sHOWS YOU HOW SIMPLE
GRAPHICS CAN BE.

AND MUCH MORE. ..

LMY 18 BABIC. THE ONE BOURCE OF
INFORMATION THAT IS8 A MUST FOR
EVERY TIMEX SINCLAIR USER.

TIME X SIRNCLAIR IS A TRADE MARK OF THE TIMERX COMBUTER CORS

For more information, circle 32 on Reader Service Card.,
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The articles in this series are excerpts from the book,
“Programming Arcode Games,” soon to be published by

Reston Publishing of Reston, Virginia

Preparing For Machine
Language Programming

In the second part of his series on programming
arcade games, Bob Fraser discusses the programmer’s

SING your current

knowledge of BASIC as a

foundation, you are now
ready to learn machine language
programming. Using machine
language is exciting and challeng-
ing, and your programs will have a
speed unmatched in BASIC. Your ar-
cade games will be faster, more ex-
citing, more fun to play. First you
must become familiar with these
concepts:

1) Organization of computer
memory

2) Storage of numbers

3) Computer terminology — for
example, registers and address-
Ing

This article explains these con-

cepts. You will need this informa-

tion to take full advantage of subse-

quent articles in this series.

Advantages of Machine

Language Programming
A good arcade game requires
fast, fluid movement. This is best
accomplished using machine
language because instructions are
executed faster and more directly
than in BASIC. A high execution
speed allows the computer to do
more in less time, which becomes
extremely important in arcade
games involving a lot of movement,
BASIC is slow executing because it
is actually an intermediate
language between humans and
computers. We can easily translate
our thoughts into BAsic; then the
computer translates our thoughts
into machine language using a

TIMEX SINCLAIR USER

ILLUSTRATION * Don Kletka

most powerful tool

Humans English

Computers

BASIC

%

Muachine Language Monitor

Figure 1. How we communicate with computers.

monitor program consisting of
many machine language routines
stored permanently in the com-
puter. The monitor program inter-
prets and executes each BASIC state-
ment.

For a simple instruction such as
PRINT AT 54;"EXAMPLE” the com-
puter must (1) “*Read’” the PRINT
command and go to the machine
language routine that handles

printing; (2) “Read” the AT state-
ment and call a subroutine that sets
print positions; (3] “Read’ the 5,4,
print coordinates, verify their
validity and then set the print posi-
tion (if the coordinates are invalid,
execution is terminated and an er-
ror message printed); (4) Move each
letter of the word EXAMPLE to the
screen, one at a time.

As you can see, the computer




~How o program

does a lot of work executinga BasiIc [ Organization of Computer
statement. Machine language | Counting to 15 in the three systems, Memory
bypasses the translation steps and with conversion examples. The memory of the computer is
moves the word EXAMPLE directly Peciinal. Bingre . Bexedsciigl | divided into two main areas, ROM
to the screen, thus executing fewer 5 Uﬂ()l]y i ;C'ma | (read only memory), and RAM (read
machine language statements and : i . access memory). ROM is located
thergforu rpdur,ing the overall ex- 5 010 A first in memory. The start of ROM is
ecution time. Executing more 5 ot t4 A at address location 0 and is 8192
statements in less time, machine - bytes in length.
language is the serious program- ; A
mer’'s most important tool, 0101 o Memory
6 0110 6
Three Number Systems 4 ALt # RAM
T Lk i 8 1000 8
_ 10 use machine language instruc- 9 1001 g | 8192
tions effectively, you should |
: 10 1010 A
understand the decimal (base 10), 11 1011 B ROM
binary (base 2), and hexadecimal 12 1100 P 0
(base 16) number systems. Decimal 13 1101 D . .
numbers, which you use every day, i 2140 E ROM is a permanent area of |
are formed through a set of ten | & ot g memory, the location of all the |
digits. The binary and hexadecimal | monitor routines. '
systems form numbers similarly | Converting to decimal RAM is an area of memory free to
but with a different number of | 1. Gonverting base 2 to decimal: the programmer, where the BAsIC .
digits. Figure 2 shows the digits us- | 1111 = 1 x 29 + 1 x 22 + 1 x 2! program, BASIC variables and L
ed by each system. ' +1 x 20 display area are located.
: < e =8+4+2+1 ROM is permanent in memory
|—Digits used by the three number | =15 | because it contains all the monitor
| systems. 2. Converting base 16 to decimal: routines that allow the computer to \
ety o FF =15 x 18' + 15 x 189 function. This information is re-
Decimal 0123456789 | = 240 + 15 tained in the computer even when |
Hexadecimal 0,1,2,3.45,6.7,89, | | = 255 the computer is unplugged. '
. AB,.C.D.EF Converting binary to hexadecimal RLE’\ [\.I-Il 15 n-:i-‘t perm_ancr}l ]T Mmemory,
S O S —— and 1ts information 1s lost every
Fi : Computers use the baose 2 system ; :
igure 2.The three number systems. {hinary) for storing numbers in | time the power is turned off. There

memory. Any number from 0 to 255 is are four sections of rRAM that are

Very often in machine language stored as a group of eight binary | very important to machine

prog;ﬂmiping, you will convert a | gigitc These binary digits can be con- language programming. They are
number from one base to another. | yerted to hexadecimal quite easily us- | shown here:
This is made easier using the table ing the chart.
in Figure 3.
f 11111111 = [1111] [1111] BASIC .
_ Bits and Bytes = FF Variable 4
: Bits and bytes are terms specify- |Each group of four binary digits ,
ing units of memory. A bit is the |represent one hexadecimal digit. Area p |
smallest unit of memory accessible ; i
to the programmer, and contains a | 1+ 10100111 = A[;,m Disol i
binary digit, either 0 or 1. 1 + is call- 3 0100) [1111] PR
¥ n ¥ . 1 = !
ed set when it equals 1, reset when [ EEats =F L File !
it equals 0. 3. 10001010 = [1000] [T010] ? "
Bit Bit = BA ‘
: BASIC
@: Heset = Set Figure 3. Conversions. Program '
: 0000 0001 = 01 = 1 Area :
A byte is a group of eight bits. 0000 0010 = 02 = 2 16809 ‘
The number stored in a byte can . . .
range from 0 to 255. . - - System B
. . . @ Variable |
Byte Hex Decimal 1111 1110 = FE = 254 Area |
0000 0000 = 00 = 0 1111 1111 = FF = 255 16384

12 TIMEX SINCLAIR USER
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The system variable area stores

variables used by the monitor
routines. The location of these
variables in memory is always the
same. Some of them supply useful
information to the programmer
such as the address location of the
display file or the BASIC variable
area.

The BASIC program area is the
area of memory where the Basic
program is stored. Its starting ad-
dress is always 16509, but its final
address varies depending on the
size of the BASIC program.

The character codes for each
printable location on the screen are
stored in the display file. The ad-
dress location of the display file
varies depending on the size of
YOUr BASIC program,

Space is reserved in the BASIC
variable area for each variable used
by your BASIC program. The ad-
dress location of this area also
depends on the size of your BASIC
program.

Representation of Numbers
A byte of memory is made up of
eight bits. Together, those eight bits
can form a number from 0 to 255
decimal. For numerical purposes,
such as adding and subtracting, the
computer uses the leftmost bit to in-
dicate the sign of the number.
0 = positive
1 = negative

TIMEX SINCLAIR USER '

With only seven bits representing
a number, the largest positive
number is 127 (64 + 32 + 16 + B +
4 + 2 + 1)

+127 = 7F = 0111 1111

Negative numbers are represented
differently using notation called
two's complement. To form the
two's complement of a number,
reverse all bits in the number — 0s
become 1s, 1s become 0s — and add
1 to the number.

For example, - 100 is changed to
2's complement like this:

Binary: 0110 0100
Reverse bits: 1001 1011
Add one: 1001 1100

The range of numbers in a byte is
shown here:

Decimal Hexadecimal Two's
Complement
+127 = 7F = D111 1111
+ 126 = 7E = 0111 1110
+125 = ¥ = 0111 1161
+2 = 02 = 0000 0010
+1 = 01 = pooo 0001
0 = 00 oooo 0000
-1 = FF = 1111 1111
-2 = FE 1111 1110
- 128 = 83 = 1000 0011
-126 = 84 = 1000 0010
=127 = 856 = 1000 0001
- 128 = 86 = 1000 0000
Range of numbers in a byte or
register;
+127 €-=3> =128

The example below shows how
the computer adds two numbers.
0000 1010 (+10)
+ 0001 1000  (+24)

= 0010 0010 [+ 34)

Registers

A register is a single byte location
inside the computer. The
T/51000,ZX81 contains 24
registers, eight of which are fre-
quently used in machine language
instructions. These eight registers
are lettered A to F.

A register holds a number from 0
to 255. Machine language instruc-

tions manipulate the data in these
registers in various ways. Here are

three examples of machine

language instructions using the

registers:

Instruction Explanation

LD A4  — Load the A register with
4(let A = 4)

LD BA — Load the B register with
the contents of the A
regisler

INC A — Increment the value in

the A register by one
Some instructions use register
pairs. A register pair can be used to
store large numbers such as ad-

dresses.
register pair can range from 0 to
65536.

A number stored in a

Register Pairs

High Low
AR T 1 )
BC= ' "B [ & 1}
B3 A ! e N -
HL, = H A

A register contains 16 bits of in-
formation. The rightmost eight bits
comprise the low order register.

' continued on page 48
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DISA-Z: A Z80 Disassembler

INCLAIR'S 8K roM for the
S TI/S1000 is generally easy to
poach upon in machine code.
There is almost always a handle —
an address you can call — to get the
better part of most operating-
system functions done for you.
Even the floating-point operations
are easily accessed. All you need is
a good labelling disassembler
and/or an annotated listing for the
Sinclair ROM, and of course a little
machine or assembly programming
5aVVY.
The T/S2000 will be a much more
complex machine, with 24K of ROM

TIMEX SINCLAIR USER

on board, memory bank switching,
and several new BASIC functions.
The system includes a function
dispatcher that can be called by
machine programs to access most
BASIC and Input/Output functions,
thus removing the burden of know-
ing your ROM in order to program
in Z80 code. Presumably, going
through the function dispatcher
will give the machine programmer
some assurances that future
changes in the ROM will not destroy
his programs, as the switch to the
new ZX81 ROM did back in 1981.
Good programming practice will

dictate using the function dispat-
cher for nearly all system calls.
Nevertheless, as a machine pro-
grammer, [ still want to know my
way around a computer’s ROM
before 1 decide whether to fall in
love with it, much in the way a
hardware hacker wants a
schematic. I want an instant
disassembler that I can key into a
new T/S2000 without the usual wait
for the assembly language tools and
books to appear. The cure for that is
a BASIC program that can be keyed
into a brand new 2000 on the first
day to churn out an assembly

15
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ZXKEYBOARD FOR USE WITH 80/81 SPECTRUM

Our new cased keyboard has 52 keys. 12 of these are used for the numernic pad. The numenc pad offers some useful features, you can cursor with
one hand and it will be a boon for anyone wha enters a lot of numeric data. The pad is a repeat of the 1-9 keys plus it has a full stop and a shift key. The
numenc pad keys are coloured m red, the normal keyboard keys are grey, with the case being black which makes the vwhole thing very attractive. The
case measures 15 x'9 x 212 . The computer (either 80v8I or spectrum)| fits neatly inside. You will have to remave the computer from its onginal case, itis
then screwed to the base of the case. The case had all the bosses already fitted and the screww holes are marked. Also fitted inside the case s a mother
board (81 model only) which allows 16K, 32K and 64K to be fitted in the case. All the connections are at the rear of the case 1.e. Power, Mic, Ear. TV
and the expansion port. The case s large enough for other add ons also
to be fitted nside. One of these could be the power supply, then you
could very quickly fit 2 mains switch, or a switch on the 9V line. This
means you have a very smart self-contained unit. This case does not
stop you from using any ather add-ons that you may have e g. Printer
£lc We are convinced that thes 15 the best keyboard available at
present. It offers more keys and features than any other keyboard in its
price range

NOTE

The case can be purchased separately with the keyboard aperture
uncut, so i you have one of our r_n‘irly uncased key‘[}uargis, or in fact any
other supphers” keyboards, these could be fited. The keyboard is
connected 10 your computer by a nbbon cable and this has connectors
htted which simply push into the Sinclair connectors. It 1s a smple two
minuie job and requires No electronic skills. This keyboard does not
need any soldenng. Please specify on order whether you require the ZX
81 or Spectrum case

SPECTRUM MODEL

This is supplied wath spectrum legends, and a sightly different base
for fittiryg the spectrum mside, agan all the connectors are at the rear of
the case and there 1s plenty of room for the power supply [and other
add-ons). Should you want 1o change, we can supply both the
Spectrurm legends and details of up latng your case which will enable

modification from the ZX 81 to spectrum. PLEASE specify on your order KEYBOARD
(SPECTRUMI/81)

whether you require the ZX Bl or spectrum case

e : -
= SPECTRUM LIGHT PEN SPECT
A The 16K uses Sl

The pen enabiles Static Ram andixi

U g
Internal fixing for
ZX 81 keyboard case.

Internal fixing for
spectrum keyboard
case.

you to produce high
resolution  drawings
on your own televi-
SI0N Set, saving & vast
amount of time over
using basic program-
ming statements, such
as Plat, Draw etc. You
can erase, modify and
save drawings and it
comes complete with
software  program
The superb ight pery is
available from DK
trorics

using the S[aLitﬂ‘.i
speed IUwpawﬁ
the computer

which comes ty
where, Positioni

64K Memory Ei

All the EIOUUP%
adwvantage ksl
56K of usable me
the use of othéra
819265536, Thel
Spectrum Memg
Upgrade your e
it 15 simply sigpedk
are supplied, and
time. The fiungie
same 2s Sincias!
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ZX 80~81 Specirum
HARDWARE

SPECTRUM/81 TOOLKIT

This is the toolkit which won acclaim in the feature in the August
1982 issue (pages 29 and 30) of Sinclair User, "It is the most impressive
program, fast in execution with clear and full instructions. . it stands out
from the rest of the field.” The ZXED is a powerful editor for use on the
expanded ZX8l . Itis intended for use by the serious BASIC programmer
and offers several useful and time saving features most helpful during al
stages of program development. The facilities provided are as follows:
ALTER, BYTES, COPY, DELETE, FIND, HELP, INSERT, KEEP, MOVE,
RENUMBER AND VERIFY. The Spectrum Toolkit contains most of the
features above plus autoline numberer and append, and wall run in the

16K and 48K spectrum

Both at

4K GRAPHICSROM  $44.95

The DK Graphic madule is our latest ZX 81 accessory. This module
unlike most other accessones fits neatly nside your computer under the
keyboard. The module cames ready built, fully tested and complete
with a 4K graphic ROM. This will grve you an unbelevable 448 extra
pre-programmed graphics, your normal graphic set contams only 64
This means that you now have 512 graphics and with their inverse
1024, This now tums the 81 into a very powerful computer with a
graphic set rarely found on larger more expensive machmes. In the
ROM are lower case letters, bombs, bullets, rockets, tanks, a compele
set of mvaders graphics and that only accounts for about 50 of them
there are still about 400 left {that may grve you an idea asto the scope of
the new ROM)|. However, the module does not firish there, it also has a
spare holder on the board which will accept a further 4K of ROMREAM
This holder can be fitted with a 1K/2ZK/RAM and can be used for user
definable graphics 50 you can create your own custom character sets

WHY WAIT?
ORDER TODAY FOR FAST DELIVERY

FLEXIBLE
RIBBON
CONNECTOR

If you have ever had whiteouts
or system crashes this could be
the answer. It stops the mowve-
ment between the computer and
the RAM expansion, it is supplied
with a ribbon, & inches long, with
a male connector at one end and
a female at the other, at only

9 $35.95
% Us h \!

16/64 MEMORY
FORZX 81

16K Memory $41.95
16K juncased) 51595
4K Memory  $135.00
GAK [uncased] $132.00

UM MEMORY

= sansion $47.50

Dynamic Ram Chips. We use the dynamic as they are much denser than
Upy less space. They are also much cheaper than the equivalent product
The Ram is manufactured with high quality materials, and uses high
ims. It is supplied ready-built and only needs to be plugged into the rear of
the components are fitted into holders. This massive add-on memany
jou fulty assembled and tested is the cheapest 16K memory available any-

i memory from 16384 to 32768. (Same as the Sinclair memory )
16K (UNCASED) $35.95

sion $135.00

mation on the 16K also applies to the 64K Memory Expansion, but the
€ 64K giving nearly FOUR times the memaory. This advanced model has
ry. In addion, the block from BK to 16K can be switched out to enable
ns. The graphics ROM is to be used in this area. Position in Memary
k From 8192-16384 is switchable &4K [UNCASED)$132.00
Expansion $54.00

m 1o 48K of user Ram, The Spectrum memory expansion is simple to fit,
L nside the case, and then only requires plugging in. Full fitting instructions
only tool you will need is a screwdnver and just bwo minutes of your
edguires no electronic skills. Position in memory from 32768 to 65536, (The
el Jpgrade to 48K)

|
|
I
|
|
|
l

i
I

Pleasesendme. ... vceveranss RS s e e v

Please sentme. . . vouwe v vivainns I e
Please add on $9.00 for PIP

In enclose cheque/P.O. payable to DK Tronics total
or debitmy AccessiBarclaycard [ [ [ [ [ [ [ ] ]

l

|

F

hoesy |

Mastercard e ....... [ ] I

Signature § Em I
|

|

|

|

Mame
Address

Send to DK Tronics Ltd, Unit 2, Shire Hill Ind Fst, Saffron Walden,
Essex CB11 3A0, England
Tel: (0799) 22036 (trade enquiries please telex 81651 attn. DK)

dKironics

I_Ne-n colowr brochure mow available, send $1.00 for guick return J

For more information, circle 15 on Aeader Servies Cord.



listing of that new ROM on the
TIS2040 printer. The result was
DISA-Z (listing 1).

BASIC is painfully slow for the job,
but to get a printed listing speed
hardly matters; the program can
run while its user sleeps. Except for
the difference in character codes,
TIS1000 BASIC is essentially a
subset of the 2000 version,so DISA-
Z could be written and debugged on
the 1000 and then keyed (not load-
ed) into the 2000, with a reasonable
probability of running the first
time. Writing a compatible pro-

The variable TS2 in line
190 equals 1 for the
T/S2068 and 0 for the
T/S1000 or 1500

gram meant generally avoiding the
CHR$ function so that the dif-
ferences between the 2000's ASCH
and the 1000's character code
would not cause chaos in the pro-
gram. PEEKs and POKEs of system
variables also have to be avoided,
because it appears that the 2000
will start its 6K display file just
where the system variables of the
1000 begin.

Program Structure

The structure of DISA-Z is shown
schematically in Figure 1. Since the
data are stored in listed strings, you
can run the program. The first and
only entry you need to make is the
decimal starting address of the
code you want to disassemble. DISA-
Z then builds a single string (H$)
consisting of the address in hex-
adecimal (lines 350-410), the bytes
of code for one instruction (lines
3630-3660), and the Z80 mnemonic
for that instruction (lines 970-3490).
The string can then be sent either to
the screen, your printer or both,
and DISA-Z loops back to build
another H$ for the next instruction.
You terminate the program with
the BREAK key.

There are two main tasks in the
building of H$. The first, after the
address is translated to hex, is to

@292 DDE1 FOF I1X
9294 FD4EZE LD C, ¢ 1¥+28)
#2797 FDCB3B7E BIT 7, (IY+3E)
@298 280C JR I #2A9
@290 79 LD A.C
B29E EDA4 NEG

@zap 30 INC A
#2a1 a8 EX AF,AF"
@2A2 DIFE OUT FE.A
92A4 E1 FOP HL
9285 D1 FOP DE
A2As C1 FOP BC
@2Aa7 F1 POF AF
@268 C9 RET

#2A9 3EFC LD &,FC
OZAR P6a1 LD B,81
@2AD CDBSG2 CALL ©2BS
@263 2B DEC HL
@2E1 ES EX (SP) ,HL
@262 E3 EX{5P) ,HL
H#2ZBS DDE9 JPLIX)}
@2B5 EDAF LD R.A
@ZE7 IEDD LD A,DD
AZBY FB El

AZBA ET JP {HL )
@2BB 21FFFF LD HL,FFFF
@ZBE @1FEFE LD BC,FEFE
azC1 ED7E IN A, (C)
#9203 Faol or @1
@205 FLEP OR E@
#BICT 57 LD D.A
#2C8 2F oPL

@209 FE@L CF @1
#2CE 9F SBC A,A
@2CC BE OR B
@2CD AS AND L
#2CE &F LD LA
#2CF 7C LD A.H
azne A2 AND D
@201 &7 LD H.A
@202 CBOE RLC B
@204 ED78 IN A.{C)
G206 3BED JR C @25
6208 1F RRA

@2p% CH14 RL H
@ZDE 17 RLA

@20C 17 RLA

820D 17 RLA

92DE 9F SBC A,A
@20F E&18 AND 1B
G2EL C&1F ADD A, 1F
@2E3 322840 LD (4828),A
A2EL CF RET

determine the length in bytes of the
instruction. One way to do this is to
enter a string that contains a
number from one to four for each of
the possible 256 codes, and then to
slice the string to get the instruc-
tion length. I tried both that method
and the logical sort in lines 420-960,
The look-up method, which is faster
in machine code, turned out to be
about 10 percent slower, so I decid-
ed to keep the logical sort, which is
a bit longer, but much less subject

to typing errors on entry.

The sort for instruction length is
simplified by some regularities in
the Z80 instruction set. For exam-
ple, all codes between 63 and 192
are for instructions that are one
byte long. It is the Z80 instruction
prefixes, particularly the ED prefix,
which complicates things, because
they only have meaning with cer-
tain codes.

A disassembler has to be able to
deal with meaningless sequences of
code as well as to decode the mean-
ingful ones, so that it doesn’t crash
in a patch of garbage or data. I
handled the question of mean-
ingless EDs by assigning an instruc-
tion length of one to them, whereas
the meaningful codes are all either
two or four bytes long. DISA-Z then
lists “DATA" for the meaningless in-
structions. | also sorted out any
multiple successive occurences of
FD and DD prefixes, mainly
because they could run H$ to any
length and mess up the output for-
mat fo screen or printer.

DISA-Z can be written
and debugged on the
1000, then keyed into

the 2068

When a single FD or DD prefix
occurs in front of a code to which it
does not apply, the prefix normally
has no effect on the instruction, so
the prefix is printed but the code is
translated as it would be without
the prefix. As far as I know, this is
the way the Z80 operates, with the
probable exception of the fabled
“undocumented” prefixed instruc-
tion.

I've tested most of the un-
documented instructions on my
single-stepper and discovered that
FD or DD will change an eight-bit
register operation on either the H
or L registers to the low (L) or high
(H) eight bits of IX or IY. I have
omitted these because they appear
to me to be wvastly impractical,
given the penalty of double code
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1é# REM

FXRXNANANER RN AL RN NN kN
DIsA I
EXZIAEAERENERRERENR A RS
A I8¢ DISASSEMBLER
FOR TS COMPUTERS
FXRRXEEFERNARARARTIRAENS
ERFARAAF AR RERANERA A AR
COFPYRIGHT, 1983
RAY KINGSLEY
EREAXAEXERRARAERRNRRRAE
RUN AND ENTER START
ADDRESS IN DECIMAL
EREAXEARNEAN KRR SRR R
EREAXEBNRAAANRERRRRRENE
DATA STRINGS
O%="ADDADCSUBSBCANDXORO

28 REM

3@ REM
48 REM

2@ REM

&3 REM

78 REM

9@ REM
186 LET
R B "
11@ LET
124 LET
138 LET
148 LET
158 LET
148 LET
CPL SCF
178 LET

188 REM
198 LET TSZ=d

203 LET NCOD=28+282T52

ZZ@ GOTO 3598

2Z¢ REM DCTAL DIGITS

248 FOR E=8 TO 3

258 IF Xd: =kK3bd4 AND X@<(K+1) k44
THEM LET X=X@-Ki&4

268 NEXT K

278 LET C=INT (X/B)

288 LET T=X-CxB

2989 RETURN

295 REM BYTE HEXER

388 LET X=PEEK J

318 LET Y=INT (X/1&)

328 LET I=X-¥Xx1&

338 LET He=H$+CHR$ (NCOD+Y+7%(Y
CPIATEZ)+CHRS (NCOD+Z+7%(Z>9) TS
21

i4@
I5e
348
7e

80
i?a
44
41@
42¢

De="BCDEHLSPAF IXIY"
B+="BITRESSET"
Cs="RSLRC AL"
R&="HBCDEHL XA"

ES="NII NCC FOPEFP M ™
F#="RLCARRCARLA RRA DA/
ECE: ¥

G®="LDCFINOT"

FOR TS209€¢ SET TS2=1

RETURNM
REM ADDRESS HEXER
LET X=INT (J/254)
GOSUB 3148
LET X=J-25&&X

GOSUE 31¢é

LET H$=H$+" »

RETURN

REM GET INSTRUCTION LENGTH
438 LET L=8

444 IF X<{3>221 AND X<>253 THEN G
070 S48

454 IF L THEN RETURN

458 GOSUEB 488

47¢ GOTO 44@

488 LET L=1%

499 LET J=J+1

oS98 GOSUB 380

51€ LET J=J-1

528 LET H$=H$({ TO LEN H$-2)

538 RETURN

535 REM I-LENGTH FOR PREFIXES
S48 IF L THEN LET L=L+((X>S51) A
ND (X<S55) OR X=2@3)

55¢ 1IF X=283 THEN GOTO 948

S6@ IF X<>237 THEN GOTO 71@

576 GOSUBR aBa@

588 IF X<&4 OR X>188 THEN RETUR

N
Listing 1. The DISA Z program.

TIMEX SINCLAIR USER

S9@ IF X<1&68 AND X>123 THEN RET
URN

6@ IF X<124 THEN GOTO &3@

&1@ IF X—INT (X/B)%B<S THEN GOT
0 954

428 RETURN

638 IF X=78 OR X=19Z OR X=118 O
R X=112 OR X=113 OR X=118 OR X=1
19 THEN RETURN
&40 LET W=X-47
658 1F NOT (W—INMT
GOTOD 92¢

L48 LET W=X-764
&7@ IF W>=@ AND NOT (W-INT
) ¥8) THEN RETURN
&80 LET W=x-85

698 IF W>=@ AMD NOT
1%¥8) THEN RETURN

783 GOTO 958

785 REM WITHOUT PREFIXES

7i@ IF X<&4 DR X>191 THEN E0TO
74@

728 IF L
(X/8)=4)
73@ GOTO 95@

74 IF x:191 THEN GOTO 836
758 IF I=1 THEN GOTO 928
748 LET W=X-34

778 IF W:=@ AND NOT
YEE) THEN GOTO 920
786 LET W=X-&

794 1F Wr=@ AND NOT
)¥8) THEN GOTO 948
8@ LET W=X-1&

81¢ IF W>=@ AND NOT (W-INT
148} THEN GOTD 74

826 GOTO 956

83@ IF X=195 DR X=205
2@
g4@ IF
4@
B58 LET W=X-1%94
B&® IF NOT (W-INT
GOTO 928

876 LET W=W-2

88¢ IF NOT (W—INT
GOTD 928

89¢ LET W=W-2

A3 IF NOT (W—INT
GOTO 946

919 GOTO 956

924 IF L=2 THEN GOTO 4@

230 LET L=L+1

P48 LET L=L+1

9563 LET L=L+1

P46 RETURN

97@ REM MNEMONICS

F868 LET Hé=H$+"

9@ IF LEN H$<14 THEN GOTD 98¢

19@¢ IF Xé=118 THEN GOTO 1298
191& GOSUR 233

1028 IF X@<&4 DR XG>191 THEN GOT
0O 1300

1838 IF X@->127 THEN GOTO 1310
1835 REM EIGHT-BIT REG LDS .

1940 LET F$=R$(C+1)

1856 LET O%$=R$(T+1)

1868 IF F$="X" OR D$="x"
SUB 1178

18378 LET H&=H$+"LD
1286 RETURN

1885 REM ADD POINTER REGS TO H$
1899 IF NOT DD THEN GOTO 112@

(W/8)¥8)

THEN

(Ws8

(W=INT

(Wwsg

THEN LET L=L+{X-BXINT

W8

{W=INT

(W=INT

iWw/g

(Ws/a

THEN GOTO

X=211 DR X=219 THEN GOTO

(W/8)28) THEN
(W/8)¥B) THEN

(W/B)2B) THEN

THEN GO

PS4 D

11#@ LET He=H$+*[x*"

1118 RETURN

1126 1F NOT FD THEN GOTO 1158
1138 LET H$=H&+"1I¥"

11418 RETURN

11561 LET H$=H%+"HL"

1168 RETURN

1165 REM CHECK FOR FD OR DD
117@ IF FD OR DD THEN GOTD 1218
1188 1F P#="X" THEN LET P%$="(HL)
119@ IF @%="X" THEM LET Q%$="{(HL)
1264 RETURN

1265 REM ADD INDEX REGS TO H%
121¢ IF FD THEN LET W$="(IY+"
1226 IF DD THEN LET W$="(IX+"
1238 IF P#="X" THEN LET PH=W$+H$

(18 TO 11)+") %
1248 IF Q%="x"
(18 TO t1y+" )™
1258 RETURN
1268 GOSUB 1178
1276 LET HE=H&+F$+", "+RE(1+T)
1288 RETURN

129¢ LET H&=H$+"HLT"

1383 RETURN

1318 REM ARITH/LOGIC OFS

1320 LET I=Ck¥3+1

1238 LET G4=R&E(T+1)

1348 GOSUB 117@

1358 LET I$=" "

1368 IF I<7 OR I=1¢ THEN LET I%$=
“op

137@ IF 1>18 THEN LET Ig$=""

1388 LET HE=H$+D$(I TO [+2)+1%+D

THEM LET Cf=W$+HE

;3?5 RETURN

1395 REM 15T AND 4TH GROUPS

1438 IF X@=263 THEN GOTO 3178
1418 IF X@#=253 OR X8=221 THEN GO
TO T428

142@ IF X@:191 THEN GOTO 1S7@
1425 REM 15T GROUF

1438 IF T=1 THEN GOTD 2¢28

1446 IF T=3 THEN GOTO 2246

1454 IF T=4 OR T=5 THEN GOTO Z3@

]
14468 [F

1478 1IF
1986 IF
1496
150a

T=2 THEN GOTO 2378
NOT T THEN GOTO 288d
T<:*4& THEN GOTO 154¢
LET Q%=R${(C+1)

GOSUB 117¢

1519 LET wW=4x(FD OR DD}

1528 LET H&=H$+"LD "+@0%+", "+H% (8
+W TO P+

1538 RETURN

1548 LET W=43C+1

155@ LET H$=H$+F$(W TO W+3)
1568 RETURN

1578 REM DIRECT ARITHMETIC

158¢ IF T<>A& THEN GOTD 1448
159 LET 1=33C+1
16@d |LET [#=* »

1618 IF I<7 OR I=18 THEN LET I%=
" n i "

1628 IF I>18 THEN LET Is=""

1638 LET He=H$+0%(I TO I+Z2)+1%
1643 LET H$=H$+H$ (B TO 9)

1456 RETURN

1648 REM 4TH GROUP

1674 IF ¥@#=237 THEN GOTO 2780
1688 IF T=1 AND NOT (C-INT (C/2)
¥2) THEN GOTO 192¢




14698
1788 IF T=5 AND NOT

IF T=7 THEN GOTO 1998

(C=INT (C/Z)
¥2) THEN GOTO 1948

1718 LET FL=¢

1728 IF X@=2¢5 OR T=4 THEN GOSUR
1838

173@ IF X@=195 OR T=2 THEN GOSUB
18684
1748 IF

Ue 187a
175@ 1F NOT T OR T=2 OR T=4 THEN
GOSUB 1896

X@=231 OR NOT T THEN GOS

1768 IF T=3 AND NOT FL THEN GOTO
2318

177@ 1IF T=1 AND NOT FL THEN GOTO
2618

1788 1F FL THEN GOSUB 1858

1798 RETURN

1795 REM MAIN CONDITIONALS

1888 LET H$=H$+"JF "

1818 LET FL=1

1828 RETURN

183@ LET H$=H$+"CALL "

1848 GDTO 181@

1858 LET H$=H$+H${1@ TO 11)+H (8
TO )

1868 RETURN

1878 LET H$=H$+"RET "

1888 GOTD 1816

1893 LET H$=H$+E$(24C+1 TO 2%(C+
111

1988 IF NOT (C=1 OR C=3 OR C>5)
THEN LET H$=H%$+" *

1918 RETURN

1915 REM GROUF 4:C EVEN,T=1 OR S
192¢0 LET H$=H$+"POF "

193¢ GOTO 1958

1948 LET H$=H$+"FUSH *

1958 IF C=4 THEN LET C=8

19468 IF C=4 THEN LET C=C+&%(FD O
R DD)

1978 LET H$=H$+D${1+C TO 2+0C)
1988 RETURN

1985 REM GROUP 4:T=7

1998 LET W=INT (C/2)

Z@0@d LET He=H$+"RST "+STR$% (W)+5
TRe (B (C-2%xW))

26196 RETURN

2820 REM GROUP 1:T=i

2838 IF C-Z2INT (Cs2) THEN GOTO
2868

2348 LET H$=H$+"LD "+D$(C+1 TO C
+2)4m 0

2858 GOTO 1856

2068 LET H$=H$+"ADD HL, "+D$(C TO
C+1)

2878 RETURN

2888 REM GROUP 1:T=@
2¢96 IF C=@8 THEN LET
218@ IF C=1 THEN LET
F,AF"""

2118 1IF C=2 THEN

{JRS)
H$=H%+"NOP"
He=HE+"EX A
LET H$=H%+"DJMNZ
2128 1F C>1
2138 RETURMN
2148 IF C>2 THEN
2158 LET W=Ca2-7
2168 IF C>3 THEN
TO W+1)
2178 IF NOT (C-2%INT
LET HS=H&+" "
2188 LET W=(PEEK (J-1)
(J-1)<128) )+ { (PEEK

THEN GOTOD 2148

LET H$=H$+"JR "
LET H$=H$+E% (W
(C/2)) THEN

AND (FPEEK
(J-1)-2586) A

20

ND (PEEK (J-1)3>127))
2198 LET J@=J
72288 LET J=J+W
2219 GODSUB 350
222¢ LET J=J6@
223@ RETURN
2248 REM GROUF 1:T=3
225@ LET @$="INC "
226@ IF C-ZXINT (C/2)
$="DEC "
227@ LET W=2¥INT (C/2)+1
2280 LET H$=H$+0$+D$ (W TO W+1)
229@ RETURN
2398 REM GROUP 1:T=4 OR 5
318 LET Q$=R$(C+1)
232¢ GOSUB 1170
233@ LET P$="INC "
2346 IF T-2&INT (T/2)
$="DEC "
2350 LET H$=H$+F$+0%
2368 RETURN
2378 REM GROUP 1:T=2
2386 LET H$=H$+"LD "
2398 IF NOT (C-ZXINT
GOTO 2448
246 1F C=5 THEN GOSUB 10698
2419 IF C=5 THEN GOTO Z43@
2420 LET H$=H$+"a"
243@ IF C£>3 THEN LET H$=H$+", ("+
H$ (18 TO 11)+H$(8 TO F)+")"
2440 IF C<4 THEN LET H$=H$+", ("+
D$(C TO C+1)+")"
2450 RETURN
2458 1F C<4 THEN LET H$=H$+" ("+D
S(C+1 TO C+2)+"), "

THEN LET @

THEN LET F

{C/2)) THEN

2478 IF C>3 THEN LET H$=H$+" (“+H
S(16 TO 11)+H$(8 TO F1+") "

2484 1IF C=4 THEN GOTO 1699

2498 LET H$=H$+"A"

2560 RETURN

25160 REM GROUFP 4:T=3

2538 IF C=2 THEN
"+tH$ (B TO F)+"_ A"

LET H$=H$+"0UT

2544 IF C=3 THEN LET H$=H$+"IN A
U+HS(8 TO 9}

255@ IF C=4 THEN LET H$=HS$+"EX (S
F)  HL"

2568 IF C=5 THEMN LET H$=H$+"EX D
E HL"

2588 IF C=6& THEN LET H$=H$+"DI"
Z598 IF C=7 THEMN LET H%=H$+"EIL"
2688 RETURN

2618 REM GROUF 4:T=1

2620 IF C=3 THEN LET Hs$=H%+"EXX"
2638 IF C=5 THEM LET H$=H&+"JP("
2648 IF C=7 THEN LET H$=H$+"LD S
"

2658 IF C<S THEN RETURN

26468 GOSUE 1894

2678 IF C=7 THEN RETURNM

Z&6B@ LET H$=H%+")"

24698 RETURN

278@ REM ED FREFIXES TO 2418
2718 IF L=1 THEN GOTO 3440

2728 LET X@=PEEEK (J-L+1)

Z273¢ GOSUR 238

2749 IF X@<168 OR X@:187 THEN GO
ra 2858

2708 IF T>»3 THEN RETURN

2748 IF T=3 AND C<é& THEN LET Q&=
"ouT*

Z77¢ 1F T=3 AND C<& THEN GOTO 28
e

2788 LET W=23T+1
2790 LET OF=G% (W TO W+1)

2804, IF (C-22INT (C/2)) THEN LET
=0%+"D"

2818 IF NOT (C-ZxINT {Cr2)) THEN
LET OQ%=0D%+"1"

282¢ IF C>S THEN LET D$=0%+"R"
Z2B3¢ LET HS=HE+O$

2848 RETURN

2854 IF X@<&4 OR X@>123 THEN RET

URN

2868 1F T>1 THEN GOTO 2910

2878 LET Q$=R$(C+1)

2888 IF T THEN LET H$=H$+"0UT(C)
. T+

2899 IF NOT T THEN LET H&=H$+"IN
“+QE+" (O™

25988 RETURN
2918 LET W=sINT (C/2)
2928 1IF T<>2 THEMN BOTO 2950
293¢ IF C-2%W THEN LET H$=H$+"AD
C HL,"+D$(Z8W+1 TO ZEW+2)
294@ IF NOT (C=-2%2W} THEN LET H$=
HE+"SHEC HL,"+DE(22W+1 TO 2¥W+2)
2958 RETURN
2948 IF T<>3 THEN GOTO 3828
297@ IF C-2%W THEN GOTD 3Igd0
298¢ LET H$=H$+"LD("+H${12 TO 13
J4HE(1IE TO 11)4"), "+Ds (2aW+1 TO
ZEH+Z)
2998 RETURN
I08@ LET Hs=H%+"LD
ZEWEZ) 4", ("HHE(12
TDO 11)+")"
I@818 RETURN
3828 1IF T<>7 THEM GOTO 312¢
TEZH C*Z THEN GOTO 3a98
H88 C=2%W THEN LET QOg="I"
it C{>2%W THEN LET Q$="R"
TaLe C>*1 THEM LET H$=H$+"LD A
. "rRE
3878 IF
+Os+" A"
984 RETURN
3@9@ IF C=4 THEN LET H$=H$+"RRD"
3188 IF C=5 THEM LET H$=H$+"RLD"
3118 RETURN
3128 IF T=&4 AND C<4 AND C<:*1 THE
N LET H$=H&+"IM “+5TR$ ((C>&)x(C
-1
=139
G"
ilag
TH"
3158
Ti"
164
3178
188
31576
el ]
3218
229
3236
3248
3258
3268
3276
280
3298
Z3pad
331
E2}

3328

"+D$ (2IW+1 TO
TO 13)+HE{1@

C<2 THEN LET H$=H$+"LD

IF X@=568 THEN LET H$=H3$+"NE
IF X#=4% THEN LET H%$=H$+"RE
IF X@=77 THEMN LET H$=H%+"RE

RETURN

REM EIT OPS

LET Ch=1

LET X@#=PEEK (J-1)
ILET W=INT (X@/5&4)
LET X@=X@-WEs4

IF W THEN GOTO 335@
LET Bl=1+INT (X8/32)
LET BZ=INT (X8/14)
LET Xé=X&-BZ%1é&

LET B3=INT (Xa/8B}+3
LET BZ=B2+5

LET X@=1+X@-(B3-3)%8
LET D%=R% (X&)

GOSUBE 1178

LET H&=H&+CE(E1)+CE(B3)+CH(

IF B2<»*46 THEN LET H$%=H$+" "

TIMEX-SINCLAIR USER




3338 LET H$=HS$+0O%

I34¢ RETURN

3358 LET W=3a1w-2

33468 LET D=INT (X@/8)
337@ LET X@=X@-DiB+1
I38@ LET O%f=R% (X@)

3394 BOSUE 1178

3498 LET HE=H$+BE(W TO W+2)+" "4
STRS (D) +","+D%

3418 RETURN

3426 REM FD,.DD PREFIXES
3438 LET DD=X@=221

3448 LET FD=x@#=253

3456 IF L»1 THEN GOTO 3488
3458 LET H$=Hs$+"DATA"
3478 RETURN

3488 LET X@=PEEK (J-L+1)
3494 GOTO 1406

3568 REM MAIN LODOF

3516 INFUT J

I52& LET H$=""

3538 LET P$=Hs

354¢ LET Q%=H$

3558 LET DD=8

Jo6@ LET FD=DD

3574 LET CB=DD

35868 GOSUB 358

1598 GOSUB o0

3489 GOSUEB 420

3413 LET H$=H$({ TO LEN H$-2)
362¢ LET X@=FPEEK J

3633 FOR K=1 TO L

649 GOSUE 388

3658 LET J=J+1

3a&6E NEXT K

I&78 GOSUB 278

368@ LPRINT H$

I73@ GOTO 3524

3714 SAVE “DISA z*

3726 LIST

length and especially because of the
limitations on dealing with the
operating system (ROM) and the IX
and 1Y registers in the T/S1000, It is

| Initialize dato strings |
l Gel start address J

Initialize I'_TICIjﬂ loop variobles
{H$, P$, Q8. DD, FD, CB]  [%]

[ Convert address to
hexadecima

. ¥ :

|Get instruction length and odd |
bytes to HS |

¥
@r mnemonic and add to HS I

] LPRINT H$ |

a2

Figure 1. Block diagram of Z8o
disassembler.

TIMEX SINCLAIR USER

also unlikely that disassembly of
the T/S2000 ROM would require
anything so risqué. Nevertheless, it
would not be difficult to add a few
extra mnemonics for codes such as
LD HY,A (load the contents of A in-
to the high eight bits of 1Y) or LD
B,LX (load the contents of the low

ing you to amputate your thumbs in
order to count or calculate, The Z80
mnemonics are organized accor-
ding to bit fields that correspond to
the digits of the code in octal, but
the digits are not always used in se-
quence.

Figure 2 shows how a binary byte

Disassembling Z80 machine code is much
simpler than you might think after looking at a
listing of the mnemonics

eight bits of IX into B), whose codes
would be FD67 and DD45.

Disassembling Z80 machine code
is remarkably more simple than you
might think from looking at a
listing of all those mnemonics,
which often appear as jumbled as
the contents of a programmer’s
desktop. The least helpful listing is
the alphabetical one that often ac-
companies assemblers. The listing
in your T/51000 manual is one of
the better ones in that it makes the
command structure versus numeric
code about half clear. All those
eight-bit register LDs from code 64
(40 hex) and the ADDs through CPs
that follow show a logical pattern
that lends itself easily to program-
ming a dissassembler. It's the first
and last blocks of 64 instructions
that look like trouble.

It was when [ first saw an octal
listing of Z80 instructions that the
full structure of the mnemonics set

A disassembler
shouldn’t crash if it runs
into a patch of
meaningless data

became apparent. With hex-
adecimal and binary (to say nothing
of decimal) already on vyour plate,
you may welcome another number
system like a second mother-in-law,
but if you'll bear with it briefly,
you'll see how DISA-Z sorts to crank
out the mnemonics that go with
machine code, without even requir-

is split up for expression in hex-
adecimal and octal. The first four
bits evaluate as one hex digit and
the last four as the other. It takes
three binary bits to make one octal
digit, so the highest octal digit is left
one bit short and takes values from
0 to 3 rather than the full range
from 0 to 7. Octal values from 000
to 377 scan the byte values from 0
to 255.

B P v Hexadecimal
(7 0,1 1'1.0 0 1]Binary
o = 3 1 Octal

Figure 2. The hit fields of a binary
byte (185 decimal] expressed in hex
and octal.

The high digit, from zero to three,
distinguishes the four groups of
mnemonics with codes from 0 to
63, 64 to 127, 128 to 191, and 192 to
255. The second group is the
eight-bit register loads, and the
third includes the arithmetic and
logical operations between eight-bit
registers. These are easy to
disassemble because each of the
eight registers and eight operations
corresponds to one of the eight oc-
tal digits.

To make sense of the first and last
blocks of instructions, the
numerical sequence doesn't help,
but if you regroup the instructions
according to the lowest digit, so
that all instructions ending in zero
are put together, all those ending in
1 together, and so on, then all of the
3X0 instructions are conditional
forms of the REI instructions, all the
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TIEQ 1o the top memory, ZXBug works in
hexadecimal (base 16), not decimal. so all
addresses are a maximum of 4 Hex bhits long
Provides a tofal of 28 commands

Z41 51495

ZX Assembler

This Machine Code program occupies 7K of
memory and locatas itsalf at the top of memory. The
program is a full Editor Assembler and Monitor
abels may be used instead of any stnng The
atures inciude Line Insertion Delele nsen
Characlers, Auto Repeal on all keys, The moniter
has facilities to inspect mamory ragisters and run
machine code programs i

240 $14.95

Fastload

An incredible breakihrough in TS1000 and ZX81
software development. Enables you to load and
save programs up to 6 times faster than narmal. You
can easily conven your existing programs into new
ILP.5. FASTLOAD programs. And unlike other
systems, NO ADDITIONAL HARDWARE is
required! FASTLOAD has won rave reviews from
. and has proven 1o be exceptionally reliable in
Occupies only 12K of memary
Additonal features include verification of proper
loading, and cataleg of program names and
memaory usage. Complete with comprehensive user
manual. 71 $19.95

TOOLKIT

TOOLKIT adds these 9 new, powerlul functions to
your computer! Flt?nurnnerlr'g Memory indicator
Print all string and numarncal varables. Find any
string up to 255 characters long, Replace any string
by any other string. Transfer programs to Ramiop
Join two programs together, Bemove all REM
statements. Delete whole sections at once

F42 $14.95

Z-AlD

Z-AlD is a programmer’s tool adding 5 important
functions to TS51000, ZX81 computer VERIFY
checks for corupted program saves; MSAVE
dliows entry 1o the memory saved using MSAVE:
TPTR allows instant s variables: CHAIN links
two BASIC programs together

ORDER
TOLL FREE

Have your VISA or
MASTERCARD ready!

In N.Y. (716) 874-5510

ZX FORTH

FORTH is an interactive. compiled language that
expands the capahbilities of the TS1000 and ZX81. It
has the simplicity of BASIC but runs up to ten times
faster! FORTH's most distinclive feature is its
flexibility. Its unit is the WORD. The programmer
can use existing WORDS to define new ones, ZX
FORTH has over 250 commands and occupies only
Gk of memory. Wo on 16 bit numbers, and also
=T some 32 bat arithmetic routines. Comes
complete with a comprehensive 60-page user
programmer manual

Z43 52495

The Complete
Timex Sinclair

BASIC Course
Including BASIC

| Course Programs

- on cassette tape!

870 $24.95

Al last, a comprehensive all-in-gne leaming
gram for your TIMEX SINCLAIR computer
Designed to teach you to write and develop
BASIC programs — no other books or aids are
necessary. Every concept, every function is
fully described in a simple program that you can
enter on your computer in minutes. The
complete BASIC course s an  excellant
reference work for experienced programmers
{including tips on using special technigues and
machine code) as well as a comprehensive
step-by-step guide for complete beginners. The
Complete BASIC course has over 240 pages in
an attractive durable ning binder

Price now INCLUDES all major programs in the
BASIC COURSE on two cassette tapes at no
exfra charge (formerly 37 .50 exira)

1-800-833-8400

The Complete ZX81
and TS1000 Library!

BOOKS

seting Ach) i T ZXB1 TS1000 05895
ZNB1 TS1000 Prc=o1 Book 0 §10.95
Mk : ZX81 TS1000 $10.95

Lias ZXB1 TS1000 54,94
Ex scie 1o ihe ZNE1 TS1000 51295
ZXB1 TS1000 5895
19 Exg 1 ZXE1 TS1000 51095

ZAB1TS1000 1= 3995

¥ 51485

] Machng 1¢ ZXB1 TS1000 §12.95
ZX81 TS1000 =00 By Pans A&E §15.95
! ZXE1 TS1000 RO F7r 514,95

COMING SOON! New TS2068 software

GlaDSTOHEW-ELEGTBOHIGS

1585 Kenmore Ave., Buffalo, New York 14217




GLADSTONE-|ELECTRONICS

NEW Software

Tiny Logo
Lel the world of computers become a comfortable
one for your child through the use of this powerful
fun teaching language. In the age of the
computer, Tiny Logo is the key to helping your child

o learm and understand rea computer
programming. (Tiny Logo s a sub-set of the popular
MIT Loga)

2111 $19.95

Home Money Manager

This complete home budgeting system allows yiou

o establish your own budget calegones, keep track
of monthly bills and income, and do a maonthly and
year end balance sheet. No bookkeeping
wiedge is needed

7104 §14.95

Business &

Management

Business Pac I:

Cash Management

The most needed financial analysis routines for
many business de 15, plus a detailed guide on
how lo use them. Five long programs are supplied
on 2cas 5 Invaluable aid for the busin
Break Even Analysis. Cash Flow Analysis. Payback
Analysis, Internal Rate of Return. Depreciation
Analysis. Z49 519.95

Business Pac Il
Project Scheduler & Proposal Sheet,

Time is the most valuable commodity for the
businessman. Project Scheduler helps you keep
rack ol work in progress and illings in
Proposal Sheet is a tool 1o help you quick
work items and howrs, billing rates, ove

g eads
material and labor costs, 1o finalize your proposals
Z50 §14.95

Personal Financial
F‘Ianning Pac Contains 2 tapes with

lenaled reference flash instruction manual to halp
you gain and mainiain control of your personal
finances. The programs include: Chackbook
balancing, Personal Net Worth, Budget Plan (for
home or business); Martgage Plan

253 §19.95

Personal Stock
MHrkE‘ Planning Contains 4 pragrams

recorded on 2 lapas, accompanied by a detailed
manual, To help you plan, record and control your
stock market activities. These programs have been
adapted for the ZX81 and TS1000 from routines
used in large scale compuiers by a leading software
house. Programs include: Dow Jones Mowving
Average; Personal Stock’Bond  Transaction
Recorder; Partfolic Review, Point and Figure

254 $19.95

G TS1000 /1500 7 ZX81

This exciting new 34
page color catalog lists
arcade. lantasy and
family games, business
and educational
programs; books for
beginners as well a5
Brperenced users
hardware add-ons and
ather peripherals for
wse with ZX81 751000
Home Computer!

Family Entertainment

KRAKIT " Bored with crosswords? Want a
real mental challenge? Try solving KRAKIT, the
ultimate adveniure and freasure hunt for the
personal microcomputer, KRAKIT consists of 12
clres thal will lead you around the workd in search of
12 cibes, 12 countnes and 12 numbers. And if you
are clever 1o be the first to solve these clues
win at least $20,000 prize monay
Each elle also includes a full sized KRAKIT
poster at no chargea!

248 5995

Computerized Diet Program

Gain control over your eating patterns. This is an
individually tailered. systermatic  weight loss
program. L5 a personal status assessment
Based on your assessment, the TS1000/ZX81
becomes your monitor and feedback system
allowing you 1o discretely track yourself agamst your
opiimum model. Complete with a 22 page Guide
Book. personal data storage tape, and vinyl siorage
case. 747 %1995

ZX Scramble

You are flying into the heart
of alien territory. As you dodge in and out of the
rapidly changing terrain you fire laser rockets and
bombs at the enemy weapons installations They
respond with missiles a ying bombs. Destroy
them before they destroy yo
Z90 59.95

Gobbleman  Arcads action fun for the
family. A superb realization of this exciing classic
game, showing the true capability of the TS1000
and ZX81 computer. Writlen in machine code, this
one 15 fast, fun and challenging

270 5995

Alien Space Ship ajong. nvelving word
adventure game for the TS1000 and ZX81. While on
space reconnaissance, your ship has been dragged
onlo an enamy space cruiger. They are intent on
taking humanod life forms as slaves. You must
raach thesr compauter room and release your ship
Fast and varied responsas anse and there are many
different ways to win the game

Z81 §9.95

Galaxy Invaders snomer arcade
classic, masterfully transiated to the TS1000 and
ZX81, Protect your seven lives aganst fleets of
hostile invaders. Fast, exciting and unpredictable
Z91 §9.95

All software is compatible with
TS1000 TS1500 ZX81 Computers!

the

Chess

Master!

Choase from 4 games, for baginner to

Beginner (1K) Chess A single leval at pla;,
niroduces Chess. ZB7  §9.95

2K Chess (for
grapt
£55

Better

unexpanded TS1000)
d range of moves

s and vastly impro

512.95

Chess | (Enhanced) 16K Full graphics display with
siw levels of play. Choose black or white. Ca
and en passant. Save games in progress

Z85 514.95

stling

Chess 1
TS1000 7
Sinclair User m:
ZBR  §519.95

Master The ultimate 16K chess for
Is of play. Highest rating by Timex
gazing

i

16K programmes thal

Trader & tilogy o
combine 1o giv ) nture. As
a galactic frader, yo y bizarre
customers indaed, Will you live to tell the tala?

P10 _514.95

Home Mathematics
~Tutor

-r Grades 1to6

77 $29.95

NS ams. plus a

g software

af the comp
These ar
arit fun and feec

Give

your

Ea. 529.95

Shipping and handling

software and Books: add 51 50 lor firstiterm, 50¢
for each additonal tem, 1o @ maximum of $6.00
Hardware: add $3.00 for first item, $1.00 each
additional tem, to a maximum of $6.00 Maximum
shipping charges on combined software, books and
hardware orders 15 $9.00

It an ilam you order is tempararily out of stock you
will be advised and notified of your options

Clip
and
mail

Toll Free (800) 833-8400

1585 Kenmore Ave., Buffalo, New York 14217

In N.Y. Call (716) 874-5510

——---——---———-1

ore information, circle 16 on Reader Service Card.
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3X2s are conditional jumps, and all
the 3X4s are conditional calls. The
eight conditions themselves (in ES$)
are a function of the second octal
digit, the X.

Other groups of instruction types
vary with whether the X is even or
odd, often with a regular group
alternating with an irregular one,
but just about all the order in the
system can be extracted by looking
at the codes in octal form. DISA-Z
first sorts on the high octal digit of
the code it is reading and then
derives the second and the low digit
as the variables C and T (lines
230-290), on which the details of the
mnemonic sort are based.

When a group is irregular, like
the 0X7 group, then the value of X
is simply used to slice the
mnemonic out of a data string like

didn't exist and wouldn't affect the
code. You'll be able to fill in these
extra mnemonics in the gap in your
TIS instruction book, starting with
SLL B.

The FD and DD prefixes affect
only those instructions that involve
(HL) or HL, ignoring the un-
documented instructions mention-
ed earlier (and which affect any
mnemonics involving H or L), Disa-
z sets a variable flag called DD or
FD for these prefixes and then
postpones any action until the (HL)
pointer or HL pair are processed. If
the undocumented instructions
were disassembled too, the H and L
registers would have to be process-
ed separately to check for the DD
and FD flags.

The register-pair names are con-
tained in the D% (line 110) and the

With hex, binary and decimal already on your
plate, you may not wish to learn another number
system

F$="RLCARRCARLA RRA DAA CPL SCF
ccfF” (line 160), taking four
characters at a time.

The CB (203 decimal) prefix
redefines almost all of the code
values in a way that is easy to sort
for the mnemonics BII, RES and SET.
(Consult again the appendix on the
character set in your T/S instruc-
tion book.) The block of the first 64
codes contains eight more that are
not normally defined in the Zilog
canon; these are CB 30 through CB
37. In fact all of these instructions
“work" in the sense that they rotate
the proper register values left and
move a 1 into the vacated right bit,
effectively replacing the value X in
the register with the value 2X+1.
Since I decided to build this group
of mnemonics from the string
RSLRC-AL (one of the first pair of let-
ters, one of the second pair, and
one of the last four), it was easier to
christen this group of mnemonics
sLL (shift left logical) and to go
ahead and disassemble it rather
than to pretend that the instruction

eight-bit-register names are con-
tained in the R$ (line 140). Notice
that the register names begin with
the B and C registers, and that the A
and AF-pair are the last in their
sets. This order corresponds to the
way the registers are referred to by
the second or third octal digit of the
instruction byte. Zero refers to the
B register or the BC pair, and a 7 to
the A register or the AF (or SP) pair.

Using DISA-Z

The variable TS2 in line 190 must
be set to one for the T/S2068 and to
zero for the 1000 or 1500. TS2 af-
fects the single use of the CHRS
function in line 330 to adjust for
Ascll or “Clive” code.

If you want DISA-Z to print to your
screen, then change line 3680 to
PRINT H$ and add a line 3690 to con-
trol the scroll. On the T/S2068, the
line should be POKE 23692,255 (but
check your instruction book to
make sure that this is still the
SCROLL COUNT variable). On the
TIS1000, the line should be IF PEEK

16442 =2 THEN SCROLL, and a line
210 sLOW is necessary to see the
screen.

Your BASIC ROM on the 2000 will
begin at address 0 just as it does on
the T/S1000, but it will run for 16K
(to aFFF hex) rather than 8K. Both
ROMs include a number of data
files, which are not Z80 code, but
which D15A-Z will merrily disassem-
ble as if they were. Until the map of
the ROM is known, it is you the
reader who will have to recognize
these patches of Z80 nonsense and
to work them out as address files,
asci files or system data. On the
T/S1000, the instructions RST 08
and RST 28 are also followed by one
{for 08) or more (to the first 34 hex)
bytes of data; DISA-Z also misses
these and can be occasionally trick-
ed by such bytes into misreading an
instruction or two before it locks
back onto the correct sequence. I
would have corrected for this
feature if [ could have been sure
that the 2000 would make the same
use of the rRsTs as the 1000. When
you find out you can modify the
code at line 2000 to allow for the
data bytes.

Not having vyet seen a live
T/S2068, 1 am not certain how to
get at the remaining 8K of ROM,
known as SYSTEM RoOM, for
disassembly. SYSTEM ROM will be
bank-switched into the 0-8K
memory block, but it is unlikely that
you will be able to run a BASIC pro-
gram like DISA-Z after switching it
in. Those of you who can handle
machine code might try a short
LDIR routine to copy SYSTEM ROM to
a higher block of RAM that can be
active along with the full BasIC in-
terpreter. You can then change
lines 360 and 2200 to subtract the
offset from the address so that your
disassembly is printed as if it began
at address 0.

You might also want to search
your instruction book for the ram
address of the friendly function
dispatcher and to disassemble that.
We all look forward to reading
about your discoveries on these
pages. — Ray Kingsley

s e S R s T T e e e e
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Inventory

Systems

Reviewer George Miller focusses on six
products that help us organize everything from stock market
investments to Christmas card lists

few products of varying use

have appeared on the market
designed to help control inventory
or set up filing sytems for home and
business.

Although many people might
sneer at the idea of a company us-
ing a T/S1000,ZX81 as the cor-
porate computer;, many of us have
need of some sort of filing or inven-
tory system at home. Consider the
uses: Christmas card list, birthdays,
recipes, record and tape log, in-
surance purposes, stock market or
investments, telephone numbers,
and so on,

These need constant updating
and editing and that is what the
Focus is about this month.

I N RECENT MONTHS, quitea

The Organizer
16K

Clearly this product has several
advantages over others designed to
do the same job. Once it is loaded,
vou have several tasks to complete.

Timex,

In order to compare tapes I decided
to set each with the task of handling
a small mailing list,

With this Timex program, the
first job I faced was to set up a
format for the file itself. In other
words, imagine a blank filing card
in front of you. Now decide what
goes on it and where. These titles

One program’s
documentation is a
60-page book

are a permanent feature to be
included in all files. I used name,
street, city, state, zip, phone
number, date of birth and notes for
headings. Then you decide where
each entry will begin.

From here on the T/S,ZX guides
you very smoothly through the
process of setting up files. There
are 13 commands available to work
through the files. ENTER allows
additions to the system. ALTER

changes the file displayed on the
screen. INFORM tells you how many
files are in memory, how many
pieces of data per file and what
percentage of the file is filled.
FORWARD and BACK simply move
you through the file. RESET
prepares the files for use. LIST takes
you through them. ORDER allows
you to decide you you go through;
either by the way they were
entered, by name, date of birth,
state or whatever else strikes your
fancy. sELECT lets you search for all
files with some feature in common.
This feature can be retained for
further use or disposed of
immediately. PRINT and COPY are
self-explanatory, as are DELETE and
QUIT.

Each of the commands is
accomplished by typing in the first
letter of the word: for example “A"
will let you ALTER the file on
display.

The load time was quick — two
and a hall minutes — but there
were drawbacks. On loading [ was

TIMEX SINCLAIR USER
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presented with the record/format
screen, not the main menu. When |
hit PRINT, the memory lost the file
format, but retained the entries in
the file. The accompanying
program, an example of how it
works is called GAZETEER. It
wouldn't load, not even with the
winky board in operation. For more

about the Organizer, see
"Computerized Dee-Jay” in our
Hints & Tips section. %* % % 1

Home Inventory
Orbyte, 16K

This product also performed up
to expectations. When loaded, it
took me to the menu (a nice
change!), where I found I could in-
quire, add, change or delete any
item, total them by number, or
finish. In this program | decided to
inventory my computer equipment.

Fearlessly [ plunged in. ADD ITEM, |
commanded. It was extremely sim-
ple. The screen was set up to take
the following bits of information:
last update, item description, quan-
tity in stock, unit price cost,
category code and anadd orchange.

Each item you inventory requires
a five-digit number. The lowest is
00001; the highest, 99999. This br-
ings up a 30-second delay called
“Processing” at all times and
nothing will work without a
number. If in your home you had 87
widgets with a value of $1.19, the
program willshow the total value of
your widget collection.

It is very fast and could be
adapted to a business inventory
without difficulty. However, it is an
inventory and as such it is different
from the file systems under Focus
in this article.

The TOTAL BY ITEM NO. feature
prints (on screen) the number,

category code, and cost of all items
on the inventory in blocks of 10
items.

There are minor problems with
this one. After each prompt or en-
try you are asked if your entry is
correct. I hit v for yes and was
repeatedly told I'd hit the wrong
key. 1 also found the 30 second
delay for *‘Processing" quite a
nuisance. The load time was five
minutes, 39 seconds. This increas-
ed as information was added, but
the savel/load was quite simple and
worked the first time. L &

Data Storage and Display System
ZX-Panding, 16K

This program loads in just under
five minutes: so far, so good. The
screen then shows you themenu
and invites you to choose between
opening a new file; listing file titles;

o-fer

48-B4K

BUILT-IN EDITOR

AND/OR/NOT SEARCHES
COMPRESSED DATA FORMATS
REPEATING GROUPS
VARIABLE LENGTH RECORDS
MULTI SCREEN 1/0

FOR TIMEX 1000 USERS!

compares,

SEARCH BY HEADING OR FREE TEXT

A PROFESSIONAL DATA BASE SYSTEM

Dealer Inquiries Welcome!

SYSTEM | — Tape system handles 23 800 bytes
segregated in 250 files. Introductory offer: $35.00

goes,
stores,
changes,
searches,

finds,
formats,
reports. .

WHAT DO YOU WANT
FOR YOUR
TIMEX SINCLAIR?

e Applications

e Utilities

Games

e Expansions

® News and Reviews
* Practical Advice

SYSTEM Il — Disk-based with over 1750 files per
diskette and LIMITLESS data base growth
with multiple diskettes. Only $100.00

Complete instruction manual included
ORDER NOW!

SPEEDWARE
Box 19138
Austin, TX 78760
phone: 512/1447-8087

Mastercharge & Visa Accepted postage paid

For more information, circle 17 on reader service card.

Get all this every month with SYNTAX newsletter.
Everything you need to get the most from your ZX/TS
computer. Just 329 for a full year of SYNTAX,
devoted to vour computer.

Order yours today.

617/456-3661
MC/VISA/AMEX/DINERS

SYNTAX RD 2 Box 457,

Harvard, MA 01451
TSU 1083

For more information, circle 18 on reader service card.



entering data into an existing file;
correcting a point in a file; tabular
listing of a file; graphing a file; sav-
ing to tape; close out a file; end.

Well, the instructions mentioned
that the program *“‘has the capabili-
ty of storing up to sixty data points
in a file under any user-defined
titel.”

“Great,” 1 thought. “I'm back to
my telephone book plan and I'll try
to graph the phone numbers.”

Wrong again, Charlie! Pressing a
key for option number 1 (opening a
new file) is the usual place to being.
It would hae been except my silly
machine kept telling me of an error
code message (you know those little
messages taht add a new meaning
to the word cursor.) This one was
2/320. Aha — a quick check to my
ever-handy owner’s manual reveal-
ed that this was an undefined
variable. Fortunately, the listing
was not beyond my grasp of BASIC,

so [ figured a way around it and
started again.

1 actually got to see the next
screen before — you guessed it, er-
ror code message 2. To make a long
story short, my machine really
didn’t like the way Al Bandy of ZX-
Panding Ltd. had written the pro-

 Some

programs
are ideal for
small

businesses

gram. Now in all fairness I'll con-
fess right here that I was using a
ZX81 with 16K rRAM and not a
T/51000 or T/S1500. Maybe they
differ.

So I checked that out. Wrong
again, Charlie! I really began to feel
like a tuna. However, before [ went
on to the next one, I listed a few

other annoying things. The pro-
gram came in a sandwich bag with
the instructions around the cassette
under an elastic. The cassette had
no case, but a paper strap between
the guard tape sprockets. I'm not
sure how to store it. I'm not even
sure if I want to store it.

However, winter is coming and
maybe it'll be fun to se if I can get
this thing working over the next
few months. Stay tuned for future
developments, * iz

Business Inventory Control
Mindware, 16K

Inside the gray box [(cardboard)
comes the cassette in a plastic case
— the next program to focus on,
with a feature called Quickload.
Because of quickload, I barely had
time to light a cigarette before — it
crashed. Try again. This time I ac-
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O, Box 2036 Dept

SATRE

T5u3 Del Mar, CA 92014
charge by phone (419) 481-34629

N & DESCRIBED N
JULY/AUGUST 1983

WHO SAYS

**1COMPUTERS HAVE NO
SENSE OF HUMOR?

| 2 XX
El WORKING MOTHER’S DILEMMA
o8  KEYSTROKE MANAGEMENT
. $14.95 EACH
[ ]

FOUR GAMES ON
EVERY CASSETTE!

DEALER INQUIRIES
INVITED

= COMPATIBLE WITH
16K RAM PACKS

= READ THE REVIEWS:
What D8 DO ncE

sees g ®
[ ] [ ] L ] e
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For more information, circle 19 on reader service card. H:

Extend your ZX81/TS1000/TS1500:
Add Memory that won't Forgetr'

Egnll'i

w ADD YOUR OWN SYSTEM UTILITIES I .

. ~ BUILD UP A LIBRARY OF MACHINE i
| LANGUAGE SUBROUTINES L

-
« UP TO 8K NONVOLATILE RAM
-

.+ USE HMB1BLP CMOS RAM & I8
OR 276/2732 EPRCM
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tually got the cigarette lit before —
it crashed. Well I tried LOAD, LOAD
“STOCK 17, LOAD “STOCK 11 on both
sides. Then I tried again with my
Winky Board. Success! But this suc-
cess lasted only seconds — just long
enough to read the title screen.

Well, I was getting tired, so 1|
trudged off to seek sleep and solu-
tions to those nageging problems.
The next days were no different.
Anyway, I have no choice but to tell
you what the manual says these
programs can do. I'm sure you'll
keep in mind that they didn't do i
for me, but who knows what your
luck is like.

With sTOCK Iyou have three op-
tions: find, add or delete a line;
print stock list; save data on tape.
EAch entry requires a name, which
is alphanumeric in nature.
Numbers are sought before
alphanumeric entries. The title of
the file is then complete and you fill
in unit price, supplies code, type
code, stock level and re-order level
for each.

STOCK 11 is a variation of the first
program (so I read) which “accom-
modates over 2000 inventory items
in 16K, if only numeric line codes

and inventory levels are entered & V.

Inver Inventory Accounting
D. Lipinski, 16K

Would you believe it? After four
tries it finally loaded. The opening
screen asks for the length in digits

W

of the number you'll assign to each
item to be inventoried. You follow
with the lenth of the word descrip-
tion. Basically from here on this
product is on inventory control
rather than a pure filing system.
Unlike the Home Inventory, this is
business oriented and its object is
to insure adequalte stock of items is
maintained. It does this extremely
well. For people operating home
businesses (like Amway
distributors), this is an excellent
tool.

I had some difficulty altering
each item. In fact, the only solution
seemed to be to re-enter the entire
file for that item. The instructions
are clear and concise, The program
allows you to save, make changes,
add a new item, delete an item,
search items, print complete inven-
tory, check on reorder items, and
clear for new accoutning period.
As mentioned, | had problems with
changes and searches. * 1

ZX Pro/File
Thomas B. Woods, 16K

last one for this Focus. I left it to the
end because the documentation
with it is literally a book! Its 59
pages include BAsic and machine
code listings with explanatory
notes; suggestions to adapt to a

faster loading progam (Thomas
Woods recommends the Interna-
tional Publishing & Software

Fastload), the Timex or Sinclair
printers and larger mnemonics.
Also, Woods will supply a quarterly
newsletter at $9.95 vearly to update
and develop the program,

Clearly this is the best of the pro-
grams | focussed on. Consider the
obvious advantages — it loaded and
ran! Then after entering my
telephone-address files it was able
to search all files for any one or two
word combination of numbers and
letters and list them. It can
alphabetize your files no matter
how you enter them. This is not an
automatic feature, but works effi-
ciently and quickly.

The progam comes with adapta-
tions through a Memotech inter-
face to a full size paper printer. The
program listing changes it to adapt
to my Sinclair printer were concise
and worked.

Combined with Fastload (from
International Publishing & Soft-
ware) it does actually load in 73
seconds. The change in the listings
were provided, and I checked and
they do work.

All in all, this is the one I'd
recommend. As Woods himself
says: “This program is dedicated to
all those Timex and ZX81 owners
who refuse to believe the Apple,
I'RS-80, 0s1, IBM Commodore and
Atari users and dealers who con-
stantly remind us that the Timex
1000 “is just a try!" He proves his
case dramatically. % ok %k

— George Miller

Use your KOLORWORKS immediately
with a game cassette for $9.95

“"AVAILABLE AT LOCAL
RETAILERS™

Shipping and Handling 495
Wi. residents add sales tax
O viISA [ Mastercard
Oeheck CDmoney order
MAIL TO:

BRAINCHILD COMPUTER WORKS, INC,
P.O. Box 508
Pewaukee, Wl 53072

Please gllow six to eight weeks for processing,

For more information, circle 21 on reader service card,
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Contest
Winners

ERE they are, the ten win-
ners to the Clever Contest!

The rules asked for a pro-
gram that did something different,
unusual or clever and the programs
you sent in did that! The response
was great, thank you.

Each winner's program is given
here with the explanation sent

in with it. We hope you en-
joy them as much as our editors did
(at least [ think they enjoyed them,
judging from all the laughter I
heard coming from their offices).

Each winner will receive a check
for $20, our congratulations and of
course a thank you. Thanks also to
all who entered.

Wilson, North Carolina.
(T/S1000,1500,ZX81 2K).

HE only purpose of this pro-
gram is to save itself. Submit-
ted by A Peter Hollis of
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HIS program is somewhat

I unusual but also useful. It
fills the screen with alphabet
characters in random order, then
does a sink sort on them to get them

in order. It is interesting to watch
and gives a very graphic
demonstration of how a sink (or
bubble) sort works. Of course, it
should be run in the slow mode to

watch it. It is very slow, however,
and takes about 11 hours to run
completely. Submitted by David
Lee of Longwood, Florida.
(T/S1000,1500,ZX81 16K)
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OTALLY AWESOME turns

I the name of this totally

awesome magazine into the
most unusual, most different,
cleverest, and strangest graphic
you have ever seen.

To see this awesome graphic, just
enter the program using your 16K
RaM pack. (The program will run in
2K but the results are better in 16K.)
Type RUN and ENTER, and watch, If
you see something real cool just
press the P key. Then it will wait for
you to press another key. If you
want to stop the program, hold
down the S key and press BREAK.
One more thing: if you turn up the
volume of your television, you will
hear music. Submitted by Mark
Neirick of Des Plaines, [llinois,
(T/S1000,1500,ZX81 2K).

TIMEX SINCLAIR USER

5@ PRINT AT 9,2;",..{

60 PRINT AT 10,3;" . #f#. #8488 4 4.4

79 PRINT AT 11,3;" . #.#.. . #8#8.4.4...4.
8@ PRINT AT 12,3;" . #4884, 448. 2.
9@ PRINT AT 13,3;" ##. . 4. . . ¢
1¢¢ LET L=USR 16514

11¢ LET K=RND*29

12¢) IF INKEYS="P" THEN PAUSE 4E4

139 IF INKEYS$="S" THEN LET K=30

14 POKE 16515,K

15¢ GOoTO 10@

Note: . = inverse space

REM ¥2 GOSUB 7?TAN
SLOW
POKE 16517,71

= space
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T HIS program is very similar
to Madlibs in that you supply
nouns, adjectives and verbs
to go with the rest of the sentence
supplied by the computer.

Each of the five verbs, adjectives
and nouns as well as the sentences
to go with them are selected com-
pletely at random, that is, you will
not get the same combination twice
while running through the program
fives times. After the fifth time
through, arrays C, D, G and X are
reset to 0. This allows the program
to run through five more (usually)
different combinations.

If you wish to save the words you
have entered, change line 730 to
GOTO 300 and enter GOTO 730 in the
direct mode.

If you break the program never
use RUN as you will destroy the
words you have in the arrays. In-
stead use GOTO 300 in the direct
mode.

Once this program has been sav-
ed on tape, it will come up running
when loaded into the computer.
Submitted by Wendell R. Fischer of
Dalton, Ohio.

(T/S1000,1500,ZX81 16K)
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ALEIDOSCOPE prints thou-
K sands of different constantly

changing patterns. Press
BREAK to stop. Important: Save pro-
gram by entering GOTO 1000 before
running it the first time. Submitted
by Norman G. Parker of West
Haven, Connecticut.
(T/51000,1500,ZX81 2K).

RUN above program and enter the following

=''5 IR B&
- e
-
HE =18
i 5 i
= -

1#1

codes:

14

24
42

64
6
13
35
62
o9
135

190
40
7
26
119
19
16

244
24
237
35
13
32
245
201

TIMEX SINCLAIR USER

ot S S e ) e i
== UNE D435 i
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ol e 1S 4s

Important: Save program by entering GOTO 1000
before running it the first time.
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draws lines bouncing off the

sides of the television screen.
It draws for a limited time, then
starts erasing them. It has a hard
time erasing some marks on the
sides of the screen. Submitted by
Donald Hanson of Adams, New
York.
(T/S1000,1500,ZX81 2K)
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OUNTING is
that demonstrates how fast

a program

machine language can
count. This program counts by 1s
until a key on the keyboard is press-
ed, then the program stops count-
ing. Submitted by Lyn Neir of
Overland Park, Kansas.

(T/S1000,1500,ZX81 1K).
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HIS program displays the
I message in A$ upside-down
on the screen in enlarged
characters. A$ must be at least 32
characters long. After the message
: is printed upside-down, the error
message 0/80 appears upside-down
RS : o x on the screen. To make the pro-
- gt gram print the message right-side-
up, change line 100 to:
100 IFC-2*INT (C/2J=1 THEN PLOT
(]-1)*8+L-1, (5-1)*8-K and delete lines
T B, e 150 and 160. Submitted by David
a i Fulmer of Herminie, Pennsylvania.
SA+CODE P = (T/S1000,1500,ZX81 16K)
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HIS program shows a man
who winks his eye and opens

T and closes his mouth saying

“I LOVE MY TI/S1000"; after he

gets
out

“NYAAAAAAHH"

done

talking he sticks

his

tongue

and

says,

and then the

gram ends. The man loves his
/S1000 because he has found
many new things to do with it in
Timex Sinclair User. Note: in lines
70 and 180, the Os are the letter O
for eyes. Submitted by Kevin Gregg
of Columbus, Indiana.
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HIS program flashes polite-

I ly. As it is written, it will run
successfully in 2K on the
Timex Sinclair but not on the unex-
panded ZX81; you will need to
delete lines 10, 20, 50, 60, 70, 80, 90
and 100, then hit CONT to see the
results. The string in line 210 may
be any 32 characters you choose.

38

Particularly effective is alternatin
#* and " in succession, i.e. -#
etcetera.

The two machine code routines
to do the scrolling are at locations
16514 and 16545. Submitted by
Gary Szekeres of Erlanger, Ken-
tucky.

(T/S1000,1500,ZX81 2K).




HEXEDIT: A Simple
Hexadecimal Machine Code
Editor

EXEDIT is a short simple
BASIC program that will

allow you to write, enter and
debug hexadecimal machine code
routines with a minimum of
frustration and wasted time, HEX-
EDIT makes the proofreading and
correction of machine code pro-
grams especially easy since the one
to four bytes of each Z80 instruc-
tion are stored in a separate REM
statement; this produces an easily
understood display like those found
in larger disassemblers. Correc-
tions can then simply be made with
the user-friendly cursor-driven
facilities of the Sinclair 8K rOM
(LIST, EDIT, DELETE, cursor controls
and so on). Even users who know
little about machine language pro-
gramming can use HEXEDIT to great
advantage when typing in other
peoples’ programs. It requires only
2K of raM for most applications.

HEXEDIT: The BaSIC Version

Type in the program shown in
Listing 1, then proofread and cor-
rect it carefully. Try out HEXEDIT by
typing this short machine code test
routine in REM statements into the
main program;

10 REM D7

20 REM 18

30 REM FD

(You could also enter this at 10
REM D718FD.)

Save a copy in case it crashes,
and then run it. The screen should
go white for a few seconds and then
give you the number of bytes of
code that have been processed (in
this case three). List the program
and you should now see your
translated code in line 1:

1 REM NOT | CLEAR. . . .. (etcetera)

Your three bytes of machine code
have been translated and proked

down into the 1 REM line: another
copy has been placed above rAM
TOoP which will have bheen
automatically re-set to 18176. If you
make a mistake entering code in
any of the REM lines after line 1, you
can use the 8K ROM's cursor and
editing functions to bring it down
and make any corrections needed.
Now execute these three bytes of
code in line 1 by:
RAND USR 16514
in the immediate mode and the
screen will fill with graphics “L"s.
If this doesn’t work you've made an
error somewhere; find and correct
it. Unce everything is working pro-
perly, delete lines 10 through 30
and edit out the three-byte
subroutine stored in the top line so
it looks just like Listing 1. Save this
on a fresh tape as HEXEDIT.

L REH :scisaisasssssnsannnnmen

115 AMD PEEN (P45
SRR
=
FERD LET PaPs+S
IF PEER Pir>234 THEM 80TO 289

LET FP=Fa1l
POKE L,16+PEEK P+PEEK (P+1)

PORE H,.PEEK L

T _P=Fa+2
F FPEEK P=118 THENW GOTO S@d

oOTO |83

RINT "BYTES= ".L-15S514

Listing 1. HEXEDIT

Inverse

Once you have tested and debug-
ged HEXEDIT, you may use it to
enter longer machine language
subroutines. INVERSE is a useful
26-byte program which can be used
in any BASIC program to quickly
change every character on the
screen to its inverse and vice versa.
Load HEXEDIT from your previously

saved tape and add the additional
REM lines (10 to 160) shown in
Listing 2. Do not type in the
assembly-language mnemonics in

the right-hand column, however:
180 REM ZAPCA® LD HL, (O-FILE)
28 REM o3 TIMC HL
30 REM RERS b BB
i@ REM CE PuUsH B
S@ REM BERI LD B,81
5% REM T7E LD A, iHL:
70 REN CEDB ADC_ & .00
AR BEM EEZR P 7R
90 REM 2303 R Z.83
180 REM CBED AL A.5@
L1D REM rd LD {HLY A
i2e REH 23 INC HL
13¢ REM 10FS3 DJNZ . F3
14® REM C1 FOP
150 REM 1OED DJNE L ED
162 REHM o ET

Listing 2. INVERSE

they are included for interest only.
Make some typographical errors
on purpose and then correct them
(and any others) to see how easy
this is. When you are fairly sure the
code is error-free, save everything
to tape just in case you crash. Make
sure there are at least 26 characters
after 1 REM so there will be enough
space to store the program (a few
extra does not hurt.)

Now run and you will get a report
of BYTES-26. Write this down for
later use and then press ENTER. You
will see that your translated code
for INVERSE has been placed in the
top REM line. (Never try to edit this
line alter code has been transferred
into it.)

Since you have all this stored on
another tape, it is safe to try to ex-
ecute the code for INVERSE: Just use:
RAND USR 16514
and 0/0 will appear if everything is
okay. (INVERSE does nothing at this
point since the display file is
empty.)

You could isolate the code in the 1
REM line by deleting every single
line below it, but this would be a
rather unpleasant chore, especially
with longer programs. Since HEX-

“
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EDIT has automatically moved RAM-
TOP down to 18176 and has placed
another copy of INVERSE above this,
you can simply use NEW and ENTER
to erase everything else. All the
BASIC lines will be removed, but the
code above RAMTOP will be preserv-
ed. If you don't believe this try:
PRINT PEEK 18176

and 42d, the first byte of INVERSE,
will appear on the screen. Now
type in DOWNLOAD, exactly as
shown in Listing 3. Proofread it and
make sure there are at least 26

2 PRINT "HOU HANY BYTES? ]
3 IMRUT
& PRINT M
saps CET M=PEEK 16355.ISEPEEKL
"8 FOR I=0 TO N

-1
T POKE 16T14+1I.PEER (H+I)
NEXT I

Listing 3. DOWNLOAD.

characters in line 1 after the REM.
Also, make sure you are in the FAST
mode. Now save DOWNLOAD to
tape. (I find it is convenient to keep
it on side two of my C-5 HEXEDIT
tape.)

Run the program, input the
number of bytes when prompted
(26), and INVERSE will be transfer-
red down into the 1 REM line of
DOWNLOAD. Delete lines 2 through 8
and save your finished copy of In-
VERSE in 1 REM to tape.

Test the INVERSE routine by add-
ing the BasiC lines shown in
Listing 4. Run SCREENFILL and
when the screen is full tap any key
N%‘_s_’_ﬁﬁ‘."‘,ﬂ_ E‘:rmf!’ % JLEN BT

u
2@ LET A%=CHRS_ INT
3@ FOR I=1 TO-B e

48 LET HE-ﬁlle
[=1"] gE}NT A% . A%, A%l TO

i i 1921
T IF IMKEYS$="° THEN SO0TO 7a
9@ LET x=USR 16514
0 GOTOD 7@

Listing 4. SCREENFILL,

except BREAK and watch the screen
“invert”. If you have made a
mistake simply reload the tape you
saved of HEXEDIT with INVERSE in-
cluded, correct the errors, and
repeal downloading.

Always be sure there is enough
space in the first line dummy REM
statement to hold any code you are
going to put there. Otherwise some
very nasty things can happen. (If
vou don’t believe this, try it!) It is a

HEXEDIT makes
debugging
machine code easy

good policy to always save before
running or a USR call when using
HEXEDIT, It only takes a few
seconds to save and it will avoid
much (reJtyping time.

Never try to bring down the 1
REM line itself for editing once it
has been filled with code. If your
program contains 7E, the five bytes
that follow will simply vanish from
yvour program and you will crash.
(7E is the code for LD A, (HL); it oc-
curs in most programs!)

With HEXEDIT and DOWNLOAD in
your software library you can write
and debug your own hexadecimal
machine language programs or use
it to enter other people's listings.
Debugging and editing are much
easier since the component bytes of
each Z80 instruction are listed out
to exactly the right length. Since
both programs are so short, you can
save or re-lload in a matter or
seconds as “insurance” against
crashes. Once you have become
familiar with these two routines, I
think you will use them frequently
and find them to be great time
savers,

HEXEDIT: 16K RAM Version

You can increase the capacity of
HEXEDIT if you plan to write and
edit routines longer than 256 bytes
and you have more than 2K of RAM.
If you have 16K, for example, you
can simply make the following
changes in HEXEDIT:
9710 POKE 16389, 100
9740 LET H= 25600

This will reset RAMTOP to 25600
instead of 18176. DOWNLOAD
doesn’t need any changes since line
5 PEEKs RAMTOP for the starting ad-
dress of the higher copy.
Remember that whenever you use
DOWNLOAD you will need to be sure
that there are enough characters in
the first line to hold all the bytes of
your code. The price you will pay

for this extended capacity is that
loading and saving will take a bit
longer; the 2K version is preferable
for most applications of HEXEDIT.

HEXEDIT2: The Machine Code
Version

You can use the BAsIC 2K version
of HEXEDIT to help produce a
machine code version of itself! I
have written this in 83 bytes, but I
am sure other programmers will be
able to improve upon this. HEX-
EDITz, the machine code version of
HEXEDIT, runs quite a bit faster and
takes up a lot less RAM space. As
presented, it operates nicely in 2K
OT TIHore.

Load your previously tested and
debugged tape of HEXEDIT. Now
type in the REM statements contain-
ing the hexadecimal code for HEX-
EDIT2 (Listing 5) beginning with 10
REM FD360547. Do not type in the
assembly language mnemonics in
the right hand column. Proofread

LD (IY+@5) .47

FD3
28 REM CDSAL CALL 1487
3B REM 11D@47 LD DE,47D0
4@ REHM Q18240 LD BC,4
5@ REM CS5 PUSH BC
6@ REM E@ LD H.B
78 REM &% LD L.C
28 REM =3 INC HL
9B REM TE LD A, [HL)
188 REM FE76 cP 7&
118 REM 20FA JR NI .FA
1=0 ES PijSH HL
150 25 ING HL
131 REM =3 INC HL
138 REH 23 IMC HL
135 REM 25 INC HL
134 REM =T INC H
148 REM LD &, [HL]
i5@ REM FEER cP_EA
168 REM 3 POP
170 REM EQEE JR MNZ.EE
1E@ REM NC
181 REM 23 INC HL
162 REM 23 INC HL
183 REM 23 INC HL
184 REW 23 INC
19@ REM 7E LD A, (HL)
208 REM FEER CP ER
21@ REM 2B1E JR NZ,1E
2@ REM 235 INC
8380 REM 7E LD A, (HL}
24@ REM DEIC SUB ic
258 REM @7 RLCA
251 REM @7 RLCA
252 REHM @7 RLCA
2853 REM @7 LCA
68 M C5 PLUSH BC
278 REM FE PUSH RF
288 REH 23 IHC
®EF REM TE LD R, (HLY
IB8 REM DELC SuUB ic
318 REM 4AF LD C
32@ REM F1 FOP AF
338 REM A9 XOR C
348 REM C1 5C
2E0 REM B2 LE i{BC) ;A
36@ REM 12 LOE] LA
3 REM 23 INC B
380 REM 13 INC DE
SGB REM &3 TN HL
ABB REM 7TE LD A, (HL)
410 REM FETE& ce 76
FE-r ] ZEDA JB T 08
450 REM 1BE3S JR E5
448 REM &@ Lo H,B
458 REM &9 Eb s
4658 REM C1 POPF BC
4ATE REM AT aHND /
d4BAa REM EDaR SBC HL .BC
490 REM 44 LD B,
EH 4D LG g.L
518 REHM C® RE

Listing 5. Code for HEXEDIT2.

e Y L A e e AR VS T T S TSP SRS RSS!
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and edit the listing very carefully
and change line 1 so that it contains
at least 83 characters after REM
(more is okay). Now save
everything on tape. Run and you
should get a “bytes” report of 83;
write this down. Now list and your
code will be seen in the 1 REM line.
Use NEW to erase all the BASIC lines,
then type in DOWNLOAD2 as shown
in Listing 6. We want to end up
with out first line REM statement

- .
$930 POHE 16514 +I.PEEK (181T76+I)
BRRR WNEVT 3

Listing 6. DOWNLOAD2,

having a high line number, 9901 in
this case, so our code for HEXEDIT2
can reside at the very end of the
program, just as it did in the BAsIC
version. Make sure that there are
exactly 83 characters after the REM
in line 1. Now run. The 83
translated bytes of code will appear
in line 9901. Do not edit this line
under any circumstances. Delete
lines 9910 to 9930 and add lines 1
and 9900 to produce Listing 7.
Make sure you get line 9900 exactly
right, as this chooses the starting
address (D-FILE)-84) that the code in
line 9901 is to be run from . Save
these three lines on tape as HEX-
EDIT2. It should look just like
Listing 7 when you are done.

s, T e Iy R A e S ok
2500 PRINT USR IPEEK 18308:35838
ZEM. 16987 -R4)

FAD ERR 3
o307 550 g B ey

47 STOP TMAT COSUR AI7TTTAN
Listing 7. HEXEDIT2.

You can test this program by
entering the short routine describ-
ed above.

10 REM D718FD

Running this should put wor |
CLEAR into the top REM line; RAND
USR 16514 should fill the screen
with “L"s, as before. I would sug-
gest putting a copy of DOWNLOAD
(Listing 3) on the second side of
your HEXEDIT2 tape for convenient
downloading. Remember that you
will need to adjust the number of
characters in the 1 REM line each

TIMEX SINCLAIR USER

1. Load HEXEDIT.
10 and 9690.

you have made in the code.

e

your code.
Save in case of a crash.
Run.

®No o

starting address is).

10.

13. Run DOWNLODAD.
15. Delete lines 2 to 8.

programs,

User’s Summary of HEXEDIT and DOWNLOAD

2. Enter hexadecimal machine code in REM statement between lines
3. Proofread these REM statements carefully and edit out any errors

Add enough characters to line 1 so there is plenty of space for

Record the number of bytes of code reported.
Test your code with RAND USR 16514 (or whatever the appropriate

9. If it works, then erase all BASIC lines with NEW, ENTER.

Load DowNLOAD from your tape.

11. Make sure the computer is in the FAST mode.

12. Adjust the number of dummy characters in line 1 so that it equals
the number of bytes reported above.

14. Input the number of bytes when prompted.
16. Save and label this 1 REM line on tape for later use in your own

17. Execute the code with RAND USR 16514 or LET XXX=USR 16514 (or
the appropriate starting address).

time you use DOWNLOAD after NEw-
ing away the BASIC lines. You
should write this on your tape (or
put it in a REM statement). As an ex-
ercise, try using HEXEDIT2 to pro-
duce a 1 REM line containing the
code for INVERSE.

Modifying HEXEDITZ

Just as with HEXEDIT you can ex-
tend the capacity of HEXEDIT2 if you
need more than 256 bytes and if
you have 18K of rRaM. Plug in your
16K rRAM pack (be sure to discon-
nect the power supply first!) and
load HEXEDIT2. Now carefully enter
the following four lines in the im-
mediate mode.
POKE 16389, 100
CLEAR
POKE PEEK 16396 + 256 *
16397 - 81, 100
POKE PEEK 16396 + 256 *
16397 - 75, 100
This version will automatically
change RAMTOP to 25600. Save this
to tape. DOWNLOAD (Listing 3) will

PEEK

PEEK

work fine, even with the change in
RAMTOP.

You can make the machine code
in line 9901 of HEXEDIT2 unlistable
by using
POKE PEEK 16396 + 256 *
16397 - 89,-1
in the immediate mode. Now only
lines 1 and 9900 will appear on the
screen and you will have additional
RAM space available for REM lines
containing hexadecimal code. Even
though you cannot see line 9901, it
is still there and will be executed by
line 9900. (This technique will work
in either the 2K or 16K version.)

Either version of HEXEDIT with
DOWNLOAD will save you many,
many hours of debugging time and
will increase the pleasure that effi-
cient machine language programm-
ing brings to the Timex Sinclair
user. I hope you will find these
routines as helpful as I have and
welcome hearing about any
refinements you might make. & o

— Dr. Dan Tandberg

PEEK
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Electric car, mini-TV,
keep Sinclair’s researchers busy

LONDON — Meet Sir
Clive Sinclair, the man who
wants to put more money in
his pocket by placing a
television set in yours.

Not content with being
president of the world's
largest personal computer
company, he will soon
unveil five-centimeter, flat-
screen televisions that can

Sir Clive: technological
wizard.

be carried in your pocket.

After the flat-screen mini-
television wil! come next
year's project: an electric
car. After that, who knows?

Undoubtedly Sir Clive
has technological wizardry
buzzing around in his head.
Since he left school at 17, he
has been fascinated hy
gadgetry and convinced
that the world was ready for
his inventions,

His first company pro-
duced stereo systems, then
one of the world's first
pocket calculators, then

digital watches, then the
first prototypes of flat-
screen televisions. But the
biggest seller has been the
Sinclair home computers
which helped to make him a
multi-millionaire.

Now he is diverting some
of his company's resources
into an electric car, the first
models of which should be
available next year. The
giant multinational
automobile manufacturers
have been toying with elec-
tric cars for years. Why
does Sir Clive believe he
will succeed where they
have failed?

“The reasons we might
hope to do something
where large companies
might not is that in a funny
sort of way, large com-
panies in any industry have
a strong incentive not to
change things,” he said dur-
ing a recent lunch with cor-
respondents.

“They would like,
because they have a large
capital investment, to go on
making the same sort of
projects they make today
... We don't have any such
existing business so our in-
tention is quite the op-
posite: to find some new
niche, some new slot,

“The sort of slot we're
looking for is a short-range
vehicle for shopping or
commuting which will be
well-suited to the limits of
the battery.”

The lead-acid battery is
the great stumbling block to
designers of an electric car.
When Sir Clive first began
thinking about electric cars
a decade ago, he was con-
vinced the lead-acid battery
would soon be obsolete,

Instead, the promised
alternatives never
developed, and Sir Clive's
electric car will use the

lead-acid battery. That will
keep the car's range to 50
kilometers without recharg-
ing, enough to putter about
in cities.

Without saying so — Sir
Clive is reluctant to let his
putative competitors in on
any secrets — he is probably
hoping the “niche” will be a
second car selling for about
$3.000,

Sir Clive's electric car
will almost certainly con-
tain mini-computers to
regulate power. One report
suggests the car will in-
clude a digital steering
system wusing a micro-
processor to calculate the
angle of turn. The steering
wheel would be replaced
with a stick.

The miniaturization of
computer technology is

in this, or indeed in any
other Western country is an
increase in new company
starts. It (recovery) will not
come from old companies
re-employing labor when
recession ends because they
simply won't,” he said.

“We have fallen into the
habit of educating people to
become employees, to see
their futures with the great
institutions — the banks,
the great companies — and
not to see their futures with
small organizations started
by friends or indeed by
themselves. We need to
return to educating people
to be self-reliant . . .

“It's my opinion that
semi-conductors are so
much at the heart of the pre-
sent industrial revolution,
as shaping metals was in

Sinclair’s electric cars
may contain mini-computers
to regulate power

central to Sir Clive's suc-
cess. After leaving school,
he became a journalist
specializing in technology
for four years before start-
ing his own company in
1962, That company sold
radio and amplifier kits by
mail order, later branching
out into computer elec-
lronics.

In a country with a
notorious resistance to
change, he represents a
small breed who caught the
electronic revolution on the
first wave. He is now an
apostle for the second in-
dustrial revolution, for new
technology, for en-
trepreneurial inven-
tiveness.

“I have long believed that
a necessary part of recovery

the first industrial revolu-
tion, that to be without an
indigenous semi-conductor
facility within the nation is
akin to being unable to
forge metals in the first in-
dustrial revolution.”

Britain is awash with U.S.
and Japanese subsidiaries
making chips and other bits
of computer technology. Sir
Clive prefers not to deal
with them.

“My company is very pro-
ficient in semi-conductors
and we have worked with
British and American com-
panies,” he said.

“We find when we work
with American companies,
we work well when we deal
with the head office in
America. We don't get
anywhere when we deal
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with British subsidiaries.
The control isn't here. They
don't have freedom to act.
The fact that they have sub-
sidiaries here is no help at
all.”

Sir Clive is advertising for
the “best and brightest”
scientists to work at a new
laboratory near Cambridge.

Called MetalLab, it will
provide everything a scien-
tist could need, including
what Sir Clive describes as
“*shockingly high salaries,”
It will be financed by a
share offering of 10 per cent
of Sinclair Research which
raised about $24-million.

From the new laboratory
— and from his three others
— 8ir Clive hopes new,
practical ideas will pour
forth. Color for the flat-
screen television will be a
priority. The existing
Japanese ones — and the
model Sir Clive will begin
marketing later this year —
are black-and-white. He lost
the race to be first with the
pocket television, although
his model will be substan-
tially cheaper than the
Japanese products. He in-
tends to be first in color.

— Jeffrey Simpson

Globe & Mail

Download from Radio

First we had tape cassette

puter data. The end user

NOW! A COMPLETE LIBRARY OF
QUALITY SOFTWARE FOR THE

SPECIAL INTRODUCTORY PRICE

OF $19.95

SIMPLEX SOFTWARE INTRODUCES
THE HOME-PAC — 20 PROGRAMS ON 534
TWO CASSETTES FOR THE 16K TIMEX SRo*™

SINCLAIR 1000, 1500 AND ZX81.

Mow for under $20, you can get a complete collection of 20 quality,

reliable and user-friendly programs on two cassette tapes. Although easy
enough for beginners to use, even computer experns will find these pro-
grams useful. In fact, as useful as other program packages costing
several imes more

Discover the Power of Your Timex Sinclair Computer!

We've developed the programs that you want and need. Useful pro
grams to assist you in home budgeting, education and many other tasks
We've also included recreational and utility programs ta help you unlock
and explore the power of your computer

Dmm-Jmmam!\_w_—-

11
12

The HOME-PAC Contains All the Following:

BIORHYTHMS— Computes and plots four weeks af your biorhythms
ANIMALS — Popular artificial intelligence learning game
COMPU-SKETCH— Computerized version of popular ETCH-A-SKETCH tay
MICRO-ORGAN— 4 octave organ music through your TV
KALEIDOSCREEN— TV screen becomes a computerized kalsidoscope
ADDITION DRILLS— 4 skill levels and scoreboard

SUBTRACTION DRILLS— 4 skill levels and scoreboard
MULTIPLICATION DRILLS— 4 skill levels and sooreboard

DIVISION DRILLS— 4 skill levels and scoreboard

COMPUTER AIDED INSTRUCTIOM— Genera purpose aeducation
program

STATISTICS— Computes mean, variance and standard deviation
LINEAR REGRESSION— Computes regression coefficients and displays
egquation

programs, then stringy can either record the data 13. VECTOR MATH— Adds two vaclors and provides resultant vector
discs ﬂnppy discs and on a tape for later use or 14, SIMULTANEOUS EQUATION SOLVER— Saolves systern of simultaneous

ST 3 7 x : uations
mini-discs, telephones, take the information direct- 15 E?iECKBO'DK BALANCER— Reconciles check register with bank

i - i statemant
phonugraphh records dﬂ.nd ly into the LDmputBIr usm{g 16. NET PRESENT VALUES— Computes net present value of cash flows
HCEW the radio. the new modem. Wh:!" this 17. AUTO LOAN ANALY SIS — Computes amount of loan and monthly
Microperipheral Corpora- 5 ga‘&?iﬁ%mm o
" . 18 — Mini space invager game
tion has developed ST YD Dﬂta 19. MACHINE LANGUAGE MONITOR— Utility program enters and lisis hex
only modem that operates Eo-de
. . 20 REMUMBER— Utility program, renumbers BASIC programs

&t 4,800 baud rate designed is broadcast 21 21 PAGE USER'S MANUAL

to receive computer data
from commercial radio
systems.

According to the com-
pany, the device is simple to

on AM

need? Mike Oarland, presi-

WE FEEL THAT THE HOME-PAC AT $19.95, WHICH RETAILS REGULARLY

FOR $29.95, IS THE BEST SOFTWARE VALUE IN AMERICA.
ADDITIONAL SIMPLEX SOFTWARE PACKAGES

REC-PAC: BIORHYTHMS & ANIMALS— Regularly $11 95 now only $8 95

ART-PAC: COMP-U-SKETCH, MICRO ORGAN & KALEIDOSCOPE-

install. One cable plugs into
the audio output jack of the
radio. Another, terminated
in a DB-25 connector, plugs
into the serial port of the
computer. The power

> S L

comes from a regular nine
wolt radio battery.

One pilot station, KMPS in
Seattle, has been using the
system since March. The
station uses low listener
times to broadcast com-

5
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dent of Microperiphal says,
“The advantage of the
system is that anyone with a
radio, our high-speed
downloader and a com-
puter may receive the
transmissions. The system
eliminates the need for
telephone lines and main
frame host computers.”
Radio is only the start.
Obviously cable television
is next. A commercial cable
operator would not have to
wait for down times. The
operator could use an open
FM channel location and
continuously send data out
into subscribers’ homes.
For more information
write to Microperipheral
Corporation, 2565 152nd
Avenue N.E., Redmond,
Virginia 98052 or circle 31
on the reader service CE_l‘r(I__‘

Regularly $11.95, now only $9.95

EDU-PAC: 4 MATH DRILLS & COMPUTER-AIDED INSTRUGTION—

Regularly $11.95, now only $5.95

MATHSTAT-PAC: STATISTICS, LINEAR REGRESSION, VECTOR MATH &

SIMULTANEOUS EQUATION SOLVER— Regularly $11.95. now only 8 95

FIN-PAC: CHECKBOOK BALANCER, NET PRESENT VALUES & AUTO

LOAN ANALYSIS— Regularly $11.95, now only $9.95

COMBO: Computerized variation of popular BOGGLE hidden word game with

4x5 game board (2 1o 8 players) — Regularly $11.95, now only £9.05

GUARANTEED
All programs are supplied on quality cassette tapes which are guaranteed to
load and run (defective softwars will be replaced if returned within 30 days)

ACT NOW! OFFER GOOD FOR LIMITED TIME ONLY!

Senp T0: SIMPLEX SOFTWARE

55 Sutter Street, Suite 623, B-1, San Francisco, CA 94104

PLEASE RUSH MY ORDER (| Please send dealer informatian

CCheck COVISA  [Master Charge

TITLE PRICE
Shipping & Handling (foreign orders $3) £1.50

Calil. Res. Add 6.5% Sales Tax

TOTAL
Account Na._ B
Mame _ TR, e,
Address =
City State._ Zip
For more information, circle 22 on reoder service card.



T/S2068

Display Primer

Author Fred Blechman explains how to get your computer

to put things on the screen where you

OUR Timex Sinclair 2068 is

now hooked up and run-

ning, and you've practiced
using some of the commands.
You’ve probably even written a few
simple programs with INPUT, PRINT
and several other statements. You
may have even done some calcula-
tions and had the results PRINT an
the screen. But you've also
discovered that computers seem to
have a mind of their own about
where they put things on the
screen. The purpose of this article
is to help you get control of your
computer and make it put things on
the screen where you want them!
You'll also find out how to do some
simple graphics.

Display Mode 1

The display looks like a big blank
area when there's nothing on it but
the little blinking cursor in the
lower left corner, Actually, there
are four display “modes” available
with the T/S2068 computer. In this
article we'll only be directly involv-
ed with Display Mode 1, since us-

Note: This article is an excerpt from the
author's new book, “Timex 2000 Begin-
ner/Intermediate Guide” [Howard W. Sams
and Co. Book ¥22225).
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ing the other modes is
sophisticated.

Display Mode 1 provides 24 lines
of 32 character locations on each
line, with the bottom two lines
reserved for INPUT, EDITing and
reports,. However, you can also
PLOT individual points — called
“pixels” — in any of 256 locations
across, and 176 locations up-and-
down! For those of you weaned on
the ZX81 or Timex Sinclair 1000 or
1500, this is four times as many
locations in each direction, or 18
times more pixel locations (45056
vs. 2816). All these locations are
shown in Figure 1.

fairly

Character & Pixel Locations

The first thing to understand is
that in Display Mode 1 character
locations each use eight pixels
across by eight pixels high. That's
why there are 256 pixel locations
across the screen (32 characters x
8 pixels per character) and 176 pix-
el locations vertically (22 usable
lines x 8 pixels per line). Another
thing to understand is that all loca-
tions start with the first place
designated as 0 rather than 1.
That's why character locations on
Figure 1 go from 0 to 31 horizontal-
ly and 0 to 21 vertically, and pixel
locations run from 0 to 255 across

want them to go

and 0 to 175 vertically. But that
isn't all! Character locations start in
the upper left corner, counting
across and down. Pixel locations,
on the other hand, reflecting the
normal Cartesian coordinate
standard, start at the lower left cor-
ner and count across and up!

Why do you need to know all of
this? You don't — unless you want
to control your screen displays.
With a few simple commands and
Figure 1, you'll become the master.
Read on.

To Scroll or Not to Scroll?

Type in this simple program to
print on all 22 screen lines:

10 FOR X =1 TO 22
20 PRINT “‘Test"
30 NEXT x

Of course, the FOR, TO, PRINT and
NEXT are keywords, not separate
characters. Now, when you RUN the
program, the word “Test” (without
the quotation marks) appears at the
left side of the screen on all 22
lines. Simple enough.

Now, just to see what happens
when you try to put more than 22
lines on the screen at a crack — or
whenever the next printed line
would fall below the last user
screen line — change the 22 in line
10 to 30. Now RUN and you get
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"Test” on 22 lines, then a blank line
and “scroll?”. Hmmmm. What to
do to get the rest? Just press any key
(except N, STOP, BREAK or SPACE]
and the display continues and then
stops with an OK report. Actually,
the “scroll?” has been carefully
planned to keep you from losing
screen data unintentionally by hav-
ing it scroll up off the screen. If you
don’t want the “scroll?” at the end
of a full screen, then simply add
this line:

15 POKE 23692,255

Now when you RUN, the program
goes to the end before it stops. The
POKE simply tells the computer to
PRINT 255 more lines before
“scroll?”. Since you've placed this
in the program so that it is
operative before the PRINT state-
ment, the program is not even
limited to 255 lines, since it is reset
to 255 every time you go through
line 15. This may seem unimpor-
tant to you now, but can be critical

and “scroll?” will also stop the
printer if you're using one!

Print Formatting
Using the Comma and Semi-
colon

Two of the easiest-to-use and
most powerful formatting com-
mands are the comma and the semi-
colon. Just change line 20 by adding
a comma after “Test”., Now RUN
and you'll get two columns of the
word “Test” running down the left
and center of the screen, with 15 in

PLOT INVERSE and
DRAW INVERSE are
like erasers

each column. What has happened
is that the comma at the end of line
20 moves the printing to the next
half-screen width. If you use two

printing a full screen line. As a mat-
ter of fact, just to illustrate how
commas can be used tospace print-
ing several lines apart (with very
little memory use), change the 30 in
line 10 to 8, delete line 15, and use
six commas at the end of line 20 in-
stead of one comma. Now the pro-
gram is simply this:

10 FOR x =1 TO 8

20 PRINT "“Test",,.,.,

30 NEXT «

When this is RUN you get “Test"”
on display line numbers 0, 3, 6, 9,
12, 15, 18 and 21 (refer to Figure 1
for display line numbers). The six
commas at the end of the prinT
statement on line 20 of the program
have merely created two blank lines
each time. After the last line, the
“scroll?”’ appears, since the com-
mas are trying to print two more
blank lines.

To see the effect of a semi-colon,
just remove the commas from the
end of program line 20 and use one

when printing long tabulations — commas, that moves the next semi-colon instead. Now RUN —
Pixel 37,118 ]
j »
| Fi 1149 PRINT AT or PRINT TAB column number — &
118 3—-"-"'-"'-'-'1'-:TE"E:"'":'_'EEE.TZLHu'f:'f'i'*ﬁ‘-"'ag;
117 b4 ity gy |--|F’=_| 4 sk J = "‘l__ s
=T =1 : a | o 175
il i
1 i Ty PRINT TAB 10 on line 3 f 16
I [ | |15 | i
| 1 [+ | . | PLOT 223,130 i |
I | 113 | 144 0.
fssl=r : 112 | ; \HT___ [ 40 e
12 33 34 3536 37 38 3y i | PRINT AT 74 | [ 128 45y
e al | e
e = | 1148
£ 4] ST T T e e e ;I'IIII
£ ot | | PRINT AT 1106 | e
s LLame muembeer, column number) i X
= 10 i | | a8 oy
= — — —_— —_—— — — — = g7 =
= 1 ! . | FE 6 I 5
i | | a2
= 13| | I'LOYT 84,36 | Hid |:I< =
14 Tharizontal, verricnlf el =
15 / | i -
| - S ~
16 | 4
K | | - il
16 | e —— e —— — - - = - 14
i
18 | T 4 e
1 | [ | RE
_'-|l | | | p -|-,
Sl —+— b — 4 +—|4_ ———————t——} e it 0
Heseroml | 22 |FCSEERAs2EsLsssarinrensss 2 5 3 L
Linex | 23 T s - Sy B BE]
PLLYT Horlzantal (%) -
Figure 1. Video display layout.

hﬁ

TIMEX SINCLAIR USER




and all the “Test” words are on one
line, with no spaces at all between
words! The semi-colon at the end of
a PRINT statement simply freezes
the printing cursor at that location,
unless overridden by PRINT AT or
PRINT TAB, which we'll get to soon.

But what about blank spaces?
Can they be used to format? Ab-
solutely! Change line 20 of the pro-
gram to add four blank spaces after

mon. For example, use this for line
20 in the program:

200 PRINT “Take”; TAB 8:"the”; TAB
16:"TAB"; TAR 24:"test. . ."’

RUN and see how nicely each
word is spaced. Can you see the
value of this in tabulations? Of
course, the real value is when you
can use variables. Use NEW (the A
key) and ENTER to erase the current

Very simply stated, PLOT putteth and
PLOT INVERSE taketh away

the word “Test” but before the
closing quotation mark, like this:
20 PRINT “'Test &

When you RUN the program each
“Test"” is separated by four blank
spaces. Any text, including blank
spaces, between guotation marks in
a PRINT statement, will be printed,
even if it forces the printing to the
next line. A blank space uses a
character space just like any other
character!

Learn how to properly use com-
mas, semi-colons and blank spaces,
and you're on your way to “punc-
tuation power™.

Take the TAB Test!

Go back to line 20 in your pro-
gram and change it to:
20 PRINT TAB 8;"Test”

The TAB function is above the P
key. You need to first access the
E-cursor, which you get by pressing
one of the CAPS SHIFT keys and the
SYMBL SHIFT key together. When
you RUN this new line 20 (with the
old lines 10 and 30), you'll get eight
“Tests” all lined up one above the
other, indented in to the eighth
character space on each line. Now
change the 8 in line 20 to the letter
X. When RUN, each line is indented
one more space than the previous
one, since TAB now takes the value
of X, which line 10 of the program
increases by one each time through
the FOR-NEXT loop (lines 10 and 30).

Multiple TAB statements are com-

program in memory, and then type
in this program:

10 LET a=1: LET b=2: LET c=3: LET
d=4

20 PRINT a: TAB 8b; TAB 16;c TAB 24;d
30 LET a=a+1; LETb=b+2; LET c=c+3:
LET d=d+4

40 GOTO 20

RUN and watch the four columns
of figures march down the screen,
with the first column counting by
one, the second by two, the third by
three and the fourth by four — neat-
ly formatted by the TAB statements.
Of course, you can combine text
with the variables in TaAB
statements. When the last line
prints, the familiar “scroll?”’ ap-
pears. How would you defeat that?
Just add: 35 POKE 236802 255

Using PRINT AT

If you think that TAB is
something, wait until you get
familiar with PRINT AT! You'll need
to refer to Figure 1 again to follow
this. PRINT AT simply has the
printing start at a location down
and across from the upper left cor-
ner. You specify the coordinates
with line (down) first, and then col-
umn [across), like this:
PRINT AT 20,15

This will cause the printing to
start on the twenty-first line down
and the sixteenth space across.
(Remember, zero is a number in
computing, and is used where you
normally would start with one.

Also, “lines” are frequently refer-
red to as “rows’.) To illustrate how
PRINT AT can be used, delete your
existing program with NEw and
ENTER this program:
10 LET y=0:FOR x=0 to 21
20 PRINT AT y.x; “"Test”
30 LET y=y+1: NEXT «x

Be sure to use the SYMBL SHIFT
and I key to get AT. RUN this and
you'll get a string of “Test" words
running diagonally down the
screen. But to illustrate how PRINT
AT can jump around the screen,
and even erase previous printing,
add line 40;
40 PRINT AT 11,7; “END OF TEST!"
See how it overprints the twelfth
line (screen line 11)? Using blank
spaces between the quotes, you can
erase anywhere on the screen.

Displaying the Entire Character
Set
You might want to see what each
number means to the computer
when it's used in the “character
set”’. This is accessed with the CHRS
statement. This program can be us-
ed to print each CHR$ code on the

Result of the PRINT AT test program.

screen and on the printer. If you
don't have a printer, or it's not turn-
ed on, the LPRINT commands will
just be ignored. Type this in after
NEW:

10 FOR x=32 TO 255 STEP 2: POKE
23692,255

20 PRINT x;* "; CHRS =,x +1;* "; CHR$
(x+1)

30 LPRINT x;" "; CHR$x,x +1;" "; CHRS
(= +1)

40 PRINT : LPRINT : NEXT =

46
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A couple of things are significant
here. For one thing, most numbers

under 32 represent ‘‘control
codes”. Not only will they not print
out, some will stop the program —
so start with 32, which is a blank
space. Another significant thing is
that the numbers and letters are
standard Ascll (pronounced ASK-
ee, and stands for American Stan-
dard Code for Information Ex-
change), unlike the T/S1000,
1500,ZX81. This is of prime impor-
tance when interfacing the com-
puter to peripherals, such as
printers, plotters, modems and so
forth. When you rRuN the program,
the comma in lines 20 and 30
“zones” the printer so you get two
columns, each one-half screen
width. Notice the graphics from
128 (blank space, like 32) to 143
What appear to be a repeat of
upper-case letters A to U (numbers
144 to 164) are actually locations
where you can design and program
any character shape to fit into an 8
X 8 matrix — but that's another
whole subject! Notice that the
keywords run from 165 to 255; did
you realize there were so many?

High Resolution Graphics

There are three ways to produce
graphics with the T/S2068. The
“low-resolution graphics” are those
available directly from the
keyboard — the eight squares on
number keys 1 to 8, and their in-
verse video counterparts (when the
SYMBL SHIFT key is held down, or
INV.VIDEO is used.) The so-called
“high-resolution graphics” are the
pixels referred to earlier. The
“ultra-high' resolution color
graphics are only available in
Display Mode 4, not covered in this
article,

Getting Pixel-ated

Figure 1 (again!) shows the coor-
dinates used for pixels (picture
elements — individual dots). The
important thing here is that pixel
coordinates are specified just like
conventional graphs, with the
x-axis horizontal, running left to
right, and the y-axis being the left

TIMEX SINCLAIR USER

vertical side, running upwards.
This is entirely different from the
PRINT AT coordinates. This takes
some getting used to, but makes
sense when you think of it this way:
PRINT AT is intended for text, which
extends from top to bottom, left to
right; pixels, on the other hand, are
graphical in nature, and follow x-y
graph convention.

Furthermaore, since there are 64
pixels (8 x 8) in each character
space the numbering system is en-
tirely different. To illustrate the use
of pixels, delete the existing pro-
gram with NEW and type in this pro-
gram:

10 LET y=0: FOR x=1 TO 175
20 PLOT x,y

30 LET y=y+1: NEXT x

40 LET y=0: FOR x=1TO 175
50 PLOT INVERSE 1;x,y

60 LET y=y+1: NEXT x

70 GOTO 10

When you RUN this program, a
thin line is drawn, one pixel at a
time, from the lower left corner of
the display to the top of the display
(but only 176 pixel locations to the
right, not the entire 256 spaces),
and then the line is erased, pixel by
pixel. (The T/S2068 does not have
the UNPLOT statement used in the
T/$1000,1500,2X81, but “PLOT IN-
VERSE 1;"" amounts to the same

Two powerful
formatting commands
are the , and

thing, though a little trickier to use).

Just for a little fun with sound
(although it will slow down the pro-
gram) add this;

45 BEEP .1x/8

Okay, Pardner — DRAW!

Just to give you a taste of the
power of just one other graphical
command, press the A key (NEw)
and ENTER. Now type and ENTER
this short program:

10 PLOT 0,0: DRAW 175,175

30 PLOT INVERSE 1;0,0: DRAW INVERSE
1,175,175

50 GOTQO 10

Foar more information, circle 23 on reader service card

For mare information, circle 24 on reader service card

= LOWER PRICES

. -_. ‘ 3 . LONGER LENGTHS

- DATA TRAC C-06, C-12, C-24
From the leading supplier of Compuler
Grade Casseltes. new. longer length C-12's
(6 minules per side) provide the exira lew
leet needed for some 16K programs

® Premium 5-screw shell with leader
— BASF tape
® Error Free @ Money back Guaraniee

SHIPPING HANDLING $3.50
4 WOTE Ouinses &8 Cosne Sewmey ihapseq
53 50 PLUE 51 pav coddy pav dares can
sefies pev deden booen par 10 dincn

W CH U5 anigmasts re by GPS
sminpr Farced Fosi regquesied

Caltlamug renients sad Sales Tas

miW 1 DOZ 100
C 0% 7,00 1300

C 7 ] Te0 a0 |
(€3 77900 i |
Han Bos | i a0

ust voum viis on mstence Call: 213/700-0330

YORK 10" Computerware

9525 Vassar Ave. #TS Chatsworth, CA 91311

[ TS1000/ZX81

FAST SAVE/LOAD PROGRAM
+ LOADING AID PROGRAM
ONLY $15.00
Up te 20 times faster (4800 Baud)
At least 10 times faster on any
recorder that can load TS1000

normal speed programs
FEATURES:
Full variable spead save
Automatic load at any speed
True verity
Any part of memory save
Any memory size up to G4K

Details
$3 Refundable against purchase

| Chegues/Money Order payable 1o
MUSAMY SOFTWARE
11 Brettenham Ave.
i ‘Walthamstow, E17 5DG England

I TIMEX/SINCLAIR COMPUTER USEHS

We Have The Buoks You Need

A i

ART OF PROGRAMMING THE 1K .’.Ia'l

How 10 use the features of the ZXB? in programs

that Bitinto the 1K machine 96pp. $5.75 postpaid.

| ART OF PROGRAMMING THE 16K ZX81.

How 1o use your 16K RAM pack and ZX ponter to I

the full 144 pp 56.95 postpaid.

| ART OF PROGRAMMING THE 7X SPECTRUM
Everything you need 1o know to put the ZX
Spectrum 1o wark for you. 144 pp. S8 postpaid.

ELECTAOMIC TECHNOLOGY TODAY. ING
P 0. BOX B3
MASSAPEQLA PARK, NY 11762

Address —

LT T
State

l:lm. mber of books ordered I
T e — —

For more information, circle 25 on reader service card.



Very simply stated, PLOT putteth
and PLOT INVERSE taketh away.
DRAW almost instantly creates a
line from the PLOT starting point to
an ending point x pixels to the right
and y pixels up. Zap! PLOT INVERSE
and DRAW INVERSE act like erasers.
Press R for RUN and ENTER and you
get a flashing line in exactly the
same position as the previous pro-
gram! Actually, the line is being

Characters may be
shaped 18 billion-billion
different ways

“drawn” and erased so quickly it
appears to be flashing. To slow it
down, so you can see how fast the
DRAW command is, put in the
following twao lines:

20 PAUSE 30
40 PAUSE 30

The PAUSE is just that, The com-
puter counts to itself the number of
television frames going by (60 per
second) and does nothing new in
between — so PAUSE 30 gives you
about a half-second delay. (Don’t
depend on PAUSE for precise tim-
ing, however, since computing time
is involved, as well as television
frames . ..)

Pixel Power

There is really hardly any limit to
the detailed graphics you can
design with the fine resolution of
the T/S2068 in Display Mode 1. We
haven't even touched on color
[there are eight of those with two
BRIGHTness levels for each), and
have only mentioned special
character shapes, of which there
can be a choice (are you ready for
this???) of 18 billion-billion possi-
ble shapes in each character space!
Consider also that in Display Mode
2 you can have 64 characters or 512
pixels on a line! Now, let's see, 18
billion-billion possible shapes in
each of 64 characters on a line,
times 22 lines ... hmmmmm ...
that's a lot of possible different

screens! Qs @
e R RS
48

SINWARE provides a small list of quali-
ty programming aids for the TS1000 and
T51500. (16 K RAM required.) We pay ar-
tention to your needs and answer your
questions.

HOT Z

HOT Z gives you a friendly environment
in which to learn and write machine
code. HOT Z disassembles, debugs,
labels, relocates and prints your pro-
grams. Extensive cursor-driven editing
functions let you make changes fast.
Single-steps Z80 code, provides
beautiful assembly listings, copies any
program, and runs your TS printer or
Memotech I/F. Massive documentation.
Turn your ZX/TS into a Z80 hot rod with
HOT Z.

STEP

STEP is the ultimate debugging tool for
the novice or expert BASIC program-
mer. STEP provides line-at-a-time exe-
cution of your BASIC programs and
shows you the display and variable
values to pinpoint programming errors.
Set line breakpoints, loop breakpoints,
or conditions| breaks for fast testing of
long routines. Detailed documentation.
Don't miss this program!

L-1QO0LS

Program in BASIC the professional way
with these programming aids. Z-TOOLS
lets you merge programs from a tape
library, renumber lines (including
GOTOs and GOSUBSs) for neat listings,
copy and delete program blocks for
quick restructuring, or verify tape con-
tents against memary to eliminate pro-
gram losses. Supplied in two versions
on one cassette for compatibility with
any system.

Z EXTRA

Z EXTRA is a display manager and data
filer with a fantastic screen editor that
lets you enter text or pictures directly
to the screen and save them in groups
in memary, on tape orin print. Lets you
display screens sequentially, in scrolls
or animation, or use them in your
BASIC programs. Give your computer a

completely new personality with 2
EXTRA.,

PRICES Add $2 per order for p&h.
R s e aina Cassette $14.95
ZTOOLS. . ......... Cassette $14.95
ZEXTRA .o....Cassette $19.95

HOT Z 16K, 32K, or 64K Cassette $19.95
HOT Z.E . . Four 2716-1EPROMs $40.00

SINWARE

Box B032
Santa Fe, NM 87504

For more informotion, circle 28 on reader service cord

Programming
Arcade
Games
continued

from page 13

The leftmost eight bits comprise the
high order register.

Register Pair Example
Suppose the BC register pair con-
tained the following information:
BC =[01000000 | 10000010 ]
The contents of BC can be con-
verted to decimal and hexadecimal.

Decimal *  Hexadecimal
BC ¥ BC
:
BC =64 x 256 +
130 BC= +4082
= 16514 *

The decimal and hexadecimal
numbers are equivalent.
+4082 = 4x16% + Ox16% + 8x 167
+2 % 16°
=16514

Getting Ready for Machine
Language

In a previous example you saw
the machine language instruction:
LD A,4. This is actually a
mnemonic for the instruction.
Machine language is entered into
the computer as a series of
numbers. Two numbers are entered
for this instruction.

Code Mnemonic
62 LD A4
4

Writing a machine language pro-
gram purely as numbers would be
almost impossible to understand.
For this reason, mnemonics are
always written beside the code.

You have now covered the
background material necessary for
machine language programming.
In the next chapter you will learn
the entire machine language in-
struction set. You will soon be
writing your arcade games in fast
moving machine language. g-¢@
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Reader Survey

Help us give you the magazine you want
We want to give you the magazine you want! By filling out this questionnaire you do two
things. First, you let us know who you are so we can make T.S.U. more to your liking.
The more we know about you, the better T.S.U. will be. Second, you get a chance to win

A e M T

a T/S 2040 printer. By completing this form and mailing it back to us (postage paid, of
course) your name will be entered into a draw for a T/S 2040 printer
— five will be given away.

-4
=
-]
3 STEPS TO WINNING A T/S 2040 2
1. Fill in the questionnaire. 3. Watch the February, 1984 issue for z
2. Mail it back to us. the announcement of winners. =
e == S
=
1. What machine(s) do you own? 10. What is your sex?
( )ZX 81 () T/S 1000 () male () female
( ) TIS 1500 [ )T/S 2068 11. What is your marital status?
([ J1ZX S]JECUUHI_ () single { ) married
Other (Please Specify) 12. What is your education?
2. What “add-ons” do you own? () Attended/Graduated from High School
() 16K Ram () 64K Ram () Some College [ ) College Graduate
() Keyboard () ZX Printer () Some Graduate ( ) Graduate Degree
() TI/S 2040 Printer { ) Tape Interface School
() ]Joystick . . 13. What is your area of work?
Other(s) (Please Specify — Use Back if () Professional () Managerial
Needed) [ ) Sales/Marketing [ ) Student
l ) Other
14. How much have you spent on software over
3. Where do you use your computer? the past 12 months?
() Home () Business () under $100 () $101 to $200
() School () Other ( )$201to$300 ( ) over $300
4. What do you use your computer for? 15. How much have you spent on hardware over
(Check more than one box if needed) the past 12 months?
() Business () Home () under $100 () 8101 to $200
. ] - lM;?agemenl () %201 to $300 () over $300
() Persona Materlals anagement (e.g., 16. How much have you spent on books over the
records, addresses, recipes, etc.) past 12 months?
E ) gam‘“t pah §EdusinD () under $100 ([ )$101 to $200
Oth Jr {SFB‘;‘; ‘f_; r?fgliammmg _ ( )$201t0$300 ( ) over $300
& PRI i 17.  What other computer magazines do you read?
5. Which issues of Timex Sinclair User have you | """"""""""
read? 18. Do you subscribe to a computer magazine?
#1( ) Collector’s Issue ( )yes ( )no
#2( ) "Kids and Computers” 19. 1If your answer to number 18 is yes, please list
#3( ) “TSU Goes to Camp the magazine(s).
#4( ] "Two New Arrivals" E
#5( ] “Color for the T/S 1000 =
#6 () "Get Organized with Filing Software” | 29 How do you rate Timex Sinclair User? e
6.  How many people, including yourself, will [ ) Excellent [ ) Very Good =
read this issue of T.5.U.? ' ( ) Good { ) Average &
Print Number: () Poor () Very Poor

7. How did you acquire this copy of T.S.U.?
( ) Subscription (
Other (Please Specify)

8. How old are you?

) Newsstand

Please enter my name in the draw for a T/S 2040
printer.

() Under 16 ( )16to19 | Name

( )20to24 ( )25t034 Address

([ )35to50 { ) Over 50 City .~ Siats Zip
9. What is your household’s income? Do you subscribe to Timex Sinclair User

( )under $15,000 [ ) $15,000 to magazine? [ JYes [ ) No

() $25,000 to $24,999 Please feel free to return the questionnaire
$34,999 [ ) $35,000 to without completing the details of your name and

[ ) over $50,000 $49,999 address.



WIN
ONE OF FIVE

TIMEX
SINCLAIR
2040
PRINTERS —

Details on Reverse.

BUSINESS REPLY MAIL

FIRST CLASS PERMIT NO. 282 BUFFALO NY

POSTAGE WILL BE PAID BY

READER SURVEY
Timex Sinclair User
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Buffalo, New York 14214 - 1414
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Timex Sinclair Computer
should be without
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Computerized

ee-]ay

Jack Hodgson explains how to set up a music library using
your computer and “The Organizer’ from Timex

Y ROOMMATE Mark col-
M lects “Top 40" singles. He
owns over 3,500 45 rpm
records. Some were hits as long ago
as the 1930s, but most are from the
last 20 years. In addition to main-
taining this collection for his own
enjoyment, he uses it to earn money
as a dance deejay. He, his sound
system, and his 3,500-plus records
hire out to dances, parties, and
other assorted functions.
Over the years Mark has created
a file of his collection using 4-in. by
6-in. index cards. In addition to the
title of the record and the artists’
names, these cards contain informa-
£ tion about when the record was
z released, when it entered the top
£ 100, when it dropped from the top
£ 100, the highest position it reached,
2 and cross references of performers
= who were with other groups. Mark

& Rubinstein-Kaplan

ochiel

keeps this file in alphabetical order
by artists’ name. The file occupies
two and a half 15-in. file drawers.

A few months ago Mark created a
data base of his collection using
The Organizer program from
Timex. Although it would be
valuable to be able to update and
print out the file more easily, his
main goal was to be able to search
through the date and top position
information. Often, when he was
playing records at a party a guest
would come to him with a request
like this: “We graduated from
school in 1972. Can you play some
songs that were hits that year?”

In the past Mark dealt with these
requests from his own knowledge
of music. And although this
knowledge is amazingly com-
prehensive, it is not totally com-
plete.

In creating the file Mark realized
right away that it was going to be
difficult, if not impossible, to code
3,500 records into 10,000 bytes of
storage space [DIM F$(9999)). He
dealt with this problem in the time-
honored fashion of deciding to
think about it later. In the mean-
time he resigned himself to storing
the information in more than one
cassette tape loading.

The next question was how to for-
mat the file. He set up the screen
rather straightforwardly. The first
field contains the artist’s name, the
second is a cross reference, when
needed, to other groups. Subse-
gquent fields alternate between one
with a song title and one containing
the year and position information.
On his index cards numbers are
simply separated by slashes (/). He
knew from memory which column

_5]
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contained which piece of informa-
tion. To make data base searches
possible he added letter postscripts
to the numbers. Without the letter a
search for “85" could be inter-
preted as “entered chart at 65"
when it really meant “released in
1965". In the data base “65N"
means the former and “65Y" the
latter.

As it stands the program does the
job expected of it. It can search for
and find entries by song title, top
position, year released, and so on.
It can reorder the file by any field
and it can be easily updated. The
main problem now is that, in order
to do a complete search the pro-
gram must be loaded several times.
Each loading contains part of the
data base. Mark is currently look-
ing for solutions to this problem.

Here are a few of the solutions
under consideration, Reduce the
artist's name entry to a one or two
byte number which can then be
looked up on an external index. En-

The program can find
entries by song title, top
position on the charts,
year released and so on

code common words such as
“love”, “you”, “him”, “her” into a
single byte which is decoded and
printed correctly on the display.
Mark is also looking at various
more sophisticated data compres-
sion techniques. The last two solu-
tions will, of course, require
changes to the Organizer program.
But then it's not written in stone!

Perhaps the ultimate solution to
these problems is to add hardware.
A 64K RAM, a stringy floppy, or a
full-fledged disk drive would do the
job easily. But I'd like to think that
the first way to solve any problem is
through efficient software.

So there’'s Mark's Organizer ap-
plication. It's not perfect but then it
beats the hell out of those index
cards. I'd be real interested to hear
about other applications of The
Organizer. Write to me care of this
publication.
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ST firsttime program-
mers (and for that matter a

great many programmers

unfamiliar with PEEK and POKE)
regard these two commands with
dark foreboding. Often lack of in-
terest in these useful functions
comes about from the “if you don't
want to get burnt, don't stick your
fingers in unfamiliar territory” syn-
drome. Regarded as very
mysterious, the PEEK command, as
its name suggests, allows the pro-
grammer to look at the contents of a
specified memory location. Its op-
posite, POKE, allows the program-
mer to place a value in a specified
memory location, which will vary
depending on available RAM; the
greater the RAM the higher the
number of memory (POKE) loca-
tions. Both commands have fixed
formats composed of two variables
— the memory address and the con-
tents of that address (or location).
The address variable (designated V
in the following examples) must be
an integer value in the range 0 to
65,535, The contents variable, call-
ed C, is also an integer variable and
has the numeric range 0 to 255. The
commands are used as follows:

LET C = PEEK V

which effectively loads the con-
tents of memory address V into the
variable location C and

POKE V. C

which places the value in variable
C into memory location V.

On the T/S1000,ZX81 the monitor

— the controlling machine code
program stored in ROM, which con-

trols the machine's keyboard,
display and permits programs to be
written in BASIC — is located in the
bottom 8K of memory, i.e. in the
bottom 8192 locations. The RAM
memory which is used to store user
programs and data, starts at loca-
tion 16384 and, if the machine has
been expanded, can go up to 32767.
The contents of both types of
memory can be looked at with the
PEEK command, but only the con-
tents of RAM memory can be chang-
ed with the POKE statement.

If you have more than 3.5K of
memory available, then the PEEK
and POKE commands can be used to
great effect in generating video
displays. The video display on the
T/S1000 being stored as a file of 24
character strings, each 32
characters long and terminated
with an ENTER character [marker).
This 793 byte long display file is
stored in RAM memory at a starting
address contained in locations
16396 and 16397 and an end ad-
dress stored in 16400 and 16401.
The following program will print
out the first 21 bytes in ROM and
their addresses:

10 PRINT “Address: "; TAB 8; * Byte"
200 FORA = 0TO 20

30 PRINT A; TAB 8; PEEK A

40 NEXT A .

Complementing the previous pro-
gram, the next will print out all of
the Ascii character codes of the cur-
rent contents of each location on
the screen. Such a short utility pro-
gram is particularly useful for
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organizing display data, especially
when using machine code which is
essentially the manipulation of ad-
dress registers.

10 LET P = PEEK 16386 + 256 *
PEEK 16397
20 LET Q = (PEEK 16400 + 256 *
PEEK 16401) -1
30 LETT =Q - P
40 DIM A(T)
50 FORK = P TOQ
60 LET A[K-P) = PEEK[K)
70 NEXT K
80 FORK = 1TOT
90 PRINT A(K)
100 NEXT K
In kind with the above program,
the following program permits the
user to POKE characters onto the
display. Just as the above program
will give the Asci codes of each
character stored in the display file,
we can use this next program to
place characters on the display:
10 LET P 5 PEEK 16396 + 256 * PEEK
16397
20 LET Q = PEEK 16400 + 256 * PEEK
16401
30 FORK = 1TO 255
40 IF (K/33) - INT(K/33) = 0 THEN
GOTO 60
50 POKEK + P,15
60 NEXT K
Change the value to be POKEd into
memory in line 50 and the resulting
screen display will change. Line 40
has been included to ‘protect’ the
ENTER characters at the end of each
line in the display file.
T/S2000
Memory organization on the
T/S2000 is not as straightforward as

TIMEX SINCLAIR USER

the T/51000; in fact, the whole
memory appears, at first sight, to be
a confusion of addresses. The ap-

\parent randomness of memory can

be infuriating and extremely
frustrating when constructing
machine code programs. Where a
memory-mapped display allows the
character in a given screen position
to be determined by a simple PEEK
into memory, PEEKing into the
TiIS2000's memory reveals no
useful information as all is com-
pletely chaotic. The memory itself
is divided into different ‘sections’,
handling different functions and
for storing varying types of infor-
mation. These ‘sections’ are large
enough only for the information
they actually contain. If, by inser-
ting more information in a given
area, adding a further program line
or variable, no more space is
available, the computer ‘makes’ ex-
tra space by shifting up everything
above that given area. Similarly, if
information is deleted, everything
is shifted downwards — the direc-
tions up and down referring to in-
creasing or decreasing memory ad-
dresses.

The display file is that section
which handles the television pic-

PEEK allows you to
inspect the contents of a
memory location

ture, the actual screen output. Each
character position on the screen is
composed of an 8 x 8 matrix of dots
and each dot can be either 0 (paper)
or 1 (ink), alternatively on and off.
By using binary notation a pattern
of dots can be stored as eight bytes,
one for each row of dots. Herein
lies the complexity of T/S2000
memory because these eight bytes
are not stored together. The cor-
responding rows in the 32
characters of a single line are
stored together as a scan of 32 bytes
— the electron guns require this
when scanning from left to right
across the screen. Since the com-

plete picture has 24 lines of eight
scans each, you would expect the
172 scan total to be stored in order,
one after the other. You would be
misled to think sa! First come the
top scans of lines 0 to 7, then the
next scans of lines 0 to 7 and so on
to the bottom scans of lines 0 to 7.

POKE allows you to
insert a value into a
memory location

The same rulings apply to lines 8 to
15 and then for lines 16 to 23.

A little experimentation reveals
that the eight bytes forming the
character at the top left-hand cor-
ner of the screen are held in
memory addresses 16384, 16640,
16896, 17152, 17408, 17664, 17920
and 18176, with 16384 starting the
display memory area and the others
being obtained by adding suc-
cessive 2568, For example:
Address = 16384 + 256*(n-1) +
32*x + y = 16128 + 256*n + 32*x
+ ¥

The address contains the nth byte
of the character in line x, column y.
But, as mentioned, because of the
odd layout, this equation fails after
eight screen lines have been looked
into with an entirely new block
starting 2048 addresses after the
first. So:

Address = 18176 + 256*n +
32*(n-8) + v = 17920 + 256*n +
32*x + y

Again, after a total of 16 lines a
further new block commences:
Address = 20224 + 256*n +
32*[(n-16) + y = 19712 + 256*n +
32*x + vy

Obviously therefore, when
writing machine code programs or
constructing user graphics with
PEEK/POKE commands, care has to
be taken to determine exactly
where characters will be stored so
that characters that are to
manipulated are, in fact, those and
not others elsewhere on the screen.

— Aldo G. Rabaiotti
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Joysticks to the World

What is it besides bulky
size and fancy price tags
that other computers have
that our own T/S doesn't?
Joysticks — those
marvelous little devices that
spice up any game. Well our
cup runneth over because
joysticks are available for
the T/S. No longer need we
cramp our fingers using
movement keys that are too
close together.,

To begin with, what ex-
actly is a joystick? A
joystick is a moveable con-
trol device shaped like a

paddle, used to control
movement in computer
games. How do they work?
Joysticks are connected to
your computer in conjunc-
tion with a digital analog
converter (which may be
found in the computer or in
the joystick itself), thus ac-
tually allowing your digital
computer to be used as an
analog device.

I tested two joysticks: the
Atto Soft and the Atari.
Essentially both look, feel,
and handle the same. The
Atari is relatively easy to in-

stall with the use of the
Zebra Joystick Adaptor.
This adaptor will work with
most Atari joysticks and it
is simple to use. To install,
plug the joystick into the
connector on the Zebra
adaptor. The adaptor then
plugs into the rear edge
connector on your com-
puter, and there is a rear
edge connector on the
adaptor that accommodates
other peripherals,

The Atto Soft joystick is
initially more complicated
to use as it requires some
assembly to install.
Assembling the Atto Soft in-
volves removing approx-
imately one inch of the
outer insulation from the
joystick cable, then remov-
ing one-quarter-inch of the
insulation from each of the
six wires in the cable. You
have to tin the ends of each
wire to prepare them for
soldering on to the printed
circuit board. After remov-
ing the computer case,
solder each of the color-
coded wires to diagrammed
points on the board. Route
the main cable out through

the case, re-assemble the
case, and you're ready to
go.

Baoth the Atari and Atto
Soft joysticks offer increas-
ed control and accuracy
when playing video games.
Once installed they are easy
to manage and are self-
centering. They each have
one control button as well
as the paddle. I found these
two joysticks to be equally
satisfying in performance
and maneuverability. Were
it not for the more com-
plicated assembly pro-
cedure required to install
the Atto Soft, these two
joysticks could be deemed
equal in all respects.

Not many joystick games
are yet available for the T/S
computer, but they are on
the way. To convert your
regular software games to
joystick games, you must
change subroutines within
the program. Warning:
Directions for program
madifications are included
in both joystick packages.
Or if you prefer, you can
always write your own.

— ML.K. Wilsen

It had to come! It's one of
those things that make you
say, “Why didn't I think of
that?" They're called Hand
Saver and Octoputs and are
add-ons for one of your add-
ons, the joystick,

The Hand Saver is a soft,
rubberized sleeve that fits
over the “stick” part of the
joystick. After slightly
moistening the inside of the
sleeve, you push it onto the
lever of your joystick. It's a
snug fit and once on it is
difficult to remove. But it
does what the name im-
plies, it saves your hand
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from slipping, sweating and
shifting.

The Octoputs are four,
clear, soft plastic suction
cups. You remove the feet
from the bottom of the
joystick and insert these in
their place. Moisten the bot-
toms of the Octoputs and
press the joystick down on-
to any flat surface. You now
have one-handed control.
The joystick will not move,
These things really hold.
When you are ready to put
the joystick away, simply
peel the suction cups up us-
ing the tabs provided on

them. It’s a simple concept
that does the job.

They can be bought as
separate items or in single
package. The samples sent
to us had no pricing infor-
mation but they look like

under $10 items. For more
information about Octoputs
or Hand Saver, write to
Electrocomp Distributing
Inc., Centerline, Michigan
48015 or circle 27 on the
reader service card. 2.3




How to Build an Inexpensive
Joystick Interface

[t takes just $10 and a few hours, writes James C. Righter

HILE the low cost of the
W T/51000,ZX81 is a strong
selling point, not having a
joystick input is one of the
drawbacks of a no-frills machine.
Fortunately, a joystick input can be
added for a low cost (less than $10)
and a few hours' time. Some decent
games are on the market for the
TIS,ZX, or you can write some, that
make good use of a joystick control.
In particular, two games sold com-
mercially, Mazogs and Flight
Simulation, seem to be naturals for
a joystick control. After playing
these two using the keyboard con-
trols, I decided that a joystick con-
trol would be a great improvement.
First we will look at the interface
circuit, then some example pro-
grams.,

Circuit Details

Only three integrated circuits and
a handful of parts are needed to
construct the interface circuit. All
materials are readily available at
Radio Shack stores with the excep-
tion of an Atari* joystick or one of
its clones.

The Atari* joystick was chosen
because of its simplicity of having
switches instead of variable
resistors. The joystick has five nor-
mally open switches that are closed
whenever the stick is moved or the
“fire"" button is pressed. Moving
the stick to the top or forward posi-
tion closes one switch, while mov-
ing the stick back to the bottom
position allows the top switch to
open and closes the bottom switch.
The same goes for left and right
movement of the stick and when
the button is pushed. All switches
are open when the stick is in the

"Alari is a registered rodemark of Atari Inc,
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neutral position and the button is
not pressed.

A block diagram of the interface
circuit is in Figure 1, and consists
of a one-of-eight decoder (741L.5138),
an or gate (74L532) and an octal
non-inverting buffer (74L5244). The

first integrated circuit (IC1) func-
tions as an address decoder for
lines A13 through A15 of the
TIS,ZX. 1c1 is enabled when the
memory request line (MREQ) from
the computer goes low. When this
happens one of the eight output
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Figure 1. Circuit diagram.
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lines of the decoder chip goes low
(15 through 9 and 7). Which of the
decoders output lines goes low
depends on which addresses within
an 8K segment are chosen. Each
segment or 8K block of addresses
and the status of the decoders out-
put lines are shown in Figure 2. In

Segment Address L'[I:lL; :
1 0 to 8191 15
2 8192 to 16383 14
3 16384 to 24575 13
4 24576 to 32767 12
5 32768 to 40959 11
6 40960 to 49151 10
7 49152 to 57343 9
& 57344 to 65535 7

Figure 2. Any address within these
8K segments makes line (n) low.
Decoder 1.C. 741.5138.

this circuit line 10 was used so the
addresses were well above the 16K
RAM addresses. Line 10 from 1c1
along with the read-enable line (RD)
from the computer are combined in
an or gate of 1C2 to form the enable
line (IN) that turns on the three-state

Mazogs and
Flight Simulation
are naturals

for joystick
control

buffer (1c3). Normally the input buf-
fer is in a high impedance state un-
til the correct address, a memory
request signal and a read-enable
signal are output from the com-
puter. Only when all of these
signals are present on the com-
puter’s buss will the data lines from
the computer “‘read” the input from
the buffer. Information read in
from the buffer can then be stored
in memory for later use or discard-
ed as the program dictates.

There are probably as many ways
to decode the address lines from
the computer as there are hardware
designs to do so, but this is a sim-
ple, inexpensive scheme that works
well for this purpose. This par-
ticular scheme is generally referred
to as being memory mapped as op-

input/output

mapped.
Machine language must be used
with the T/S1000,Z2X81 when in-

posed to

put/output decoding is used
because there are no specialized in-
structions contained in the T/S,ZX
BASIC language for that purpose. In
contrast, memory mapped
decoding will work with PEEKs and
POKESs (in BASIC) as well as machine
language. The circuit that has been
discussed here will also work with
the 16K RAM unattached.

Any convenient way of construc-
ting the circuit is fine, as there is
nothing at all critical about the
layout. One of the universal printed
circuit boards from Radio Shack
works well, or you may find perf-
board more to your liking.
Whichever way you choose to wire
the circuit, be it point-to-point,
wire-wrap, or a custom made
printed circuit board, it is best to
use sockets for the integrated cir-
cuits. This eliminates the danger of
ruining an integrated circuit while
soldering.

Sixteen conductor ribbon cable
can be used to attach the completed
circuit to the computer. Each con-
ductor or wire should be soldered
very carefully to the appropriate
buss line of the computer. The
TIS,ZX circuit board should be
removed from the case for this
operation, so the wires can be at-
tached at least a one-half inch from
the edge of the board. This will
allow the RAM connector room to

Listing 1.

10 LET A=PEEK Address of input
46000 port

20 IF A=31 THEN If in neutral, try
GOTO 10 again

30 SCROLL

40 IF A =30 THEN
PRINT “UP"

50 IF A=29 THEN
PRINT “LEFT”"

60 IF A=27 THEN
PRINT “RIGHT"

70 IF A=23 THEN 23 =down pos. of
PRINT “DOWN" stick

80 IF A=15 THEN 15=button press-
PRINT “BANG” ed

80 GOTO 10

30=up pos. of
stick

29=left pos. of
stick

27 =right pos. of
stick

slide onto the edge of the
computer’s edge connector. A slot
can then be cut in the side of the
case (a heated knife works well) for
the cable or wires to exit. Keeping
the ribbon cable as short as possible
will alleviate the interference pro-
blem of the television display.

Listing 2.
2 REM XXXXXXXXXXXXXXXXXXXX-
1,9.9.6.6.0.0.6.0.0.0.0.0.0.6.0.0.0.6.0.0.9.0..8

HXXXXX

3  PRINT “ENTER STARTING AD-
DRESS”

4 INPUT A

5 PRINT “ENTER CODE IN
DECIMAL"

6 INPUTE

7 POKE A,B

8 SCROLL

9 PRINT A, PEEK A

10 LET A=A+l
11 GOTO 6

Keep in mind that any soldering
or cutting on the T/5,ZX will void
the warranty. If the appropriate
connectors can be located or made
for a feed-through buss, the case
need not be opened or any solder-
ing done on the computer circuit
board.

Attaching the joystick to the in-
terface circuit can be accomplished
with a detachable plug, a header, or
hard-wiring directly to the circuit.
The diagram in Figure 1 illustrates
how the Atari* joystick should be
wired to the interface circuit. The
color-coded wires are exposed by
cutting off the female connector at
the end of the joystick cable and
stripping back the outer cover.
Each colored wire can then be used
as a guide for connecting the
joystick to the interface circuit.
After the circuit has been assem-
bled and all soldering has been
completed, check the circuit for
solder bridges and shorts before ap-
plying power.

Example Programs
If you are satisfied that your in-
terface circuit is in good working
order, turn the computer power on
and check if the cursor is on the

a6
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Listing 3.Code to Mazogs program.

Address Dec. Code Mnemaonic
16606 205, 221, 81 CALL 20957
16609 201 RET

Write code to#2 REM statement with
50 Xs.

Listing 4. Code to Flight Simulation Address Dec. Code

program.
Address Dec. Code Mnemonic
17316 205,247, 75 CALL 19447

Write code to #2 REM statement with

50 Xs.
Address Dec. Code Mnemonic
19447 58,0, 178 LD A, [46000)
254, 31 CP 31
40, 32 IR Z, EXIT
254, 30 CP 30
3z, 4 JR NZ, DOWN
33,239,238 LD HL, 239,
239
201 RET
254, 23 DOWN CP 23
32, 4 JR NZ, LEFT

again power down and check the
circuit for wiring errors and shorts.

Of course you may choose to wire
the joystick differently, but the pro-

Mnemonic
33, 239, 223 LI HL, 223,
2349
201 RET
254,29 LEFTCP 29
32, 4 JR NZ,
RIGHT
33, 247, 223 LD HL, 223,
247
20 RET
254, 27 RIGHT CP 27
32, 4 JR NZ, EXIT
33, 238, 247 LD HL, 247,239
2m RET
205, 187, 2
EXIT CALL KSCAN
19489 201 RET

grams used here must be changed

to reflect those differences.
Programs in Listings 3, 4 and 5

are written in machine code and

Address Dec. Code  Mnemonic
20957 58,0, 176 LD A,

(46000)

254, 31 CP 31

40, 28 JR Z, EXIT

254, 30 CP 30

32. 3 JR NZ,
LEFT

62, 8 LD A, 8

201 RET

254, 29LEFTCP 29

32, 3 JR NZ,
RIGHT

62, 96 LD A, 96

201 RET

254,

27 RIGHTCP 27

32, 3 JR NZ,
DOWN

62, 80 LD A, 80

201 RET

254,

23 DOWNCP 23

32, 3 JR NZ, EXIT

62, 6 LD A, 6

201 RET

167 EXITAND A
43, 255, 255 LD HL,

255,255
237, 75, 37,
64 LD BC,
(16421)
237, 66 SBC HL, BC
124 LD A H
133 ADD A, L
21004 201 RET

left-bottom part of the display
screen. If after a moment or two the
cursor does not appear on the
screen, immediately disconnect the
power and check the circuit for
wiring errors, shorts, and so on.
When the interface circuit is work-
ing correctly, enter and run the test
program in Listing 1. For the pro-
grams in this article to work, the
joystick must be wired as shown in
Figure 1. If a problem still exists
with running the test program,

Listing 5. Linedraw with joystick (150 bytes).

ADDRESS DEC. CODE MNEMONIC COMMENT
16514 42, 123, 64 START: LD HL,
(16507) Coords plot pos.
[Addresses 58, 176, 179 LD A, (46000) Load A port status.
used for 254, 15 CP 15 Check button status.
locating 40,112 JR Z
code in PLOT/UNPLOT If button pressed.
REM state. 254, 27 RIGHT: CP 27 Check stick status
Can be 32,9 IR NZ, LEFT Check left.
located 44 INC L Add one to horizontal
any- 125 LD AL plot pasition.
where,) 254, 64 CP 64 Check if off screen.
32, 40 JR NZ,PLOT If not got to plot.
45 DEC L Subtract 1 from plot
24, 37 JR,PLOT position
254, 29 LEFT: CP 29 Check stick status.
32,9 IR NZ,UP Go to up.
45 DEC L Subtract 1 from plot
125 LD AL position,
254, 255 CP 255 Check if off screen,
az, 27 JR NZ,PLOT If not go to plot.
44 INC L Add 1 to plot pos.
24, 24 JR,PLOT
254, 30 UP: CP 30 Check stick status.
32,9 JR NZ,DOWN Check down.
36 INC H Add 1 to vertical
124 LD AH plot position,
254, 44 CP 44 Check if off screen.
3z, 14 JR NZ,PLOT If not go to plot
position.
37 DEC H Subtract 1 from plot
24, 11 JR,PLOT position,

h‘ﬁ
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Listing 5. continued from page 57

make use of the joystick interface.
A short program in Listing 2 may
be used to enter the code from the

ADDRESS DEC. CODE MNEMONIC COMMENT programs. T'o use the CDdB-(:I‘ll(-!I‘iI‘tg
254, 23 DOWN: CP 23 Check stick status program, enter a starting address
32,7 |R NZ, PLOT Go to plot, and then begin entering the code:
37 DEC H Subtract 1 from plot for example type 58 and hit enter,
124 LD AH position, type 0 and hit enter, and so on.
254, 255 CP 255 Check if off screen, When you wish to terminate the
32,1 IR NZ,PLOT If not go to plot. program, enter any letter and the
36 INCH Add 1 to plot pos. program will stop with an error
68 PLOT: LD B.H Load coords from code. Remember to enter the line 2
77 LD C.L HL into BC. REM statement with 50 Xs before

34, 123 ,64

LD (16507),HL
237, 67, 54, 64  LD{16438),BC

Store plot coords.
Last point plotted.

entering the machine code.
Programs in Listings 3 and 4 are

62, 75 LD A,75 Plot/unplot status. for use with the games mentioned
50, 48, 64 LD{16432),A T-ADDR at the beginning of this article.
205,178, 11 CALL ROM Plot routine in ROM Mazogs is distributed by Bug-Byte,
17, 0,9 LOOP: LD DE,goo  Determines delay. Flight Simulator by Timex-Sinclair.
27 DELAY: DEC DE  Delay loop. It can only be assumed that each
122 LD A,D cassette sold is identical to the ones
179 ORE I used. If you have either or both of
3z, 251 JR NZ,DELAY these games, load one into the com-
58, 33, 64 LD A.[16417) Plot/unplot status. puter. After loading is complete, hit
254, 0 CPO If pfu not changed, the break key to stop the program.
32, 12 JR NZ,EXIT GOTO to exil routine. Enter LIST 2 and note what is in

237, 75, 123, 64 LD BC,(16507)

Retrieve plot coords.

lines 2 through 11 of the program.

62,0 LD, A0 Change plot to unplot. If any lines contain something
50, 48, 64 LD (16432),A T-ADDR other than REM statements, write it
16615 205, 178, 11 CALL ROM Plot routine in ROM , down so it can be re-entered later.
16618 167 EXIT: AND A Reset carry. Now enter the line 2 REM statement
33, 255, 266 LD HL,255,255 with 50 Xs and the program in

237,75,37,64 LD BC,(16421) Kevboard scan. Listing 2. After entering the code
237, 66 SBC HL,BC Check what key from Listing 3 or 4 to the addresses
124 LD AH pressed. indicated, delete the code-entering
133 ADD L program; do not delete the line 2
254, 3 CP 8 Check if “W" is press- REM statement, though. Re-enter

ed, any lines that you may have deleted
200 RET 7 If so exit program. earlier from the original game pro-

24, 134 FAR: |R,START
17, 0, 80 PLOT/UNPLOT: LD DE 5000

Go to beginning.
Determines delay time

gram. The procedure outlined
above is used for both games. The

27 DELAY: DEC DE for button stalus. keyboard of the computer should
122 LDA,D Delay loop furiction normally for both.
179 ORE Listing 5 contains a program for
32,251 JR NZ,DELAY drawing lines horizontally and ver-
58, 33, 64 LD A,[16417) Plot/unplot status. tically using the joystick to control
254.0 CP O If unplot, the direction of the plotted or
40,7 IR Z,SETPLOT Goto setplot, unplotted line. This program makes
62,0 SET UNPLOT: LD A0  Change plot to unplot. ~ use of the plot routine in the rROM
50,33,64 LD{6417], A Store p/u status. and can be run in the slow mode.
24,232 IR, FAR Go to start The program is not tied to any ad-
62,75 SETPLOT: LD A,75 Change unplot to plet, dress, so it can be entered and used
50, 33, 64 LD (16417), A Store plu status at any location in RAM that you
16662 24,225 IR, FAR Go to start desire. Possibly the best place
16664 End of Pro- wpuld be a REM statement (with 150
gram, Xs) entered as the first statement in

58

program memory. Code entered in-
to a REM statement has the
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advantage of being saved easily for
later use.

After the code has been entered
for the line-draw routine, run the
program by entering a program line
in BASIC: 10 LET L-USR (your ad-
dress). To stop the program hit the
“W" key on the keyboard. To plota
line press the “fire’’ button on the
joystick once; to unplot ‘press the
button again. The first delay in the
program may be changed to a
larger or smaller value. For in-
stance, LD DE,900 could be changed
to LD DE.200 for faster plotting or
a larger value entered for slower
plotting. ;

Hopefully, this article has arous-
ed your imagination. If you have
any ideas for the joystick interface,
I would like to hear about them:
write to me care of this magazine.
(Please include a self-addressed,
stamped envelope if a reply is ex-
pected.) The Timex Sinclair com-
puter can be used for solving
serious problems, but why not have
a little fun, too? We deserve it!

P By, |
0

Packral;bi-t- Witﬁ [
A Joystick

You might like to use your
joystick with PACKRABBIT, the
game that Timex Sinclair User |
sends to new subscribers. This
method allows the joystick to be
hooked up to the arrow keys (5,
6, 7 & 8). Just put the following
statements into the program as
direct commands (no line
numbers).
POKE 16622,230
POKE 16623,247
POKE 16612,247
POKE 16613,223
POKE 16632,239
POKE 16633,239
POKE 16642,239
POKE 16643,223

Now the joystick movement

corresponds directly with the |

movement of the rabbit on the

| screen.
l — Thomas Costa
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Something

Roger Valentine

What Can I Do with my TS1000? LOTS!, by Roger Valentine
(John Wiley & Sons, $9.95)

MUST say right off the bat that
I I find prices of books related to

Timex Sinclair equipment ex-
travagant (usually multiples of $10),
and the contents of these wallet-
flatteners disappointing.

Now that I've got that off my
chest, let me tell you about this one.
Actually this one is two, originally
published in England as What Can |
Do With the 1K? and What Can I Do
With the 16K? The Wiley Press ver-
sion has a list price of only $9.95!

The next pleasant surprise comes
with the contents, specifically
layout and approach. The book con-
tains 56 programs. They are clearly
presented and if you've ever run in-
to trouble with the “so simple a
child could do it” scam, this will
literally knock you over. Now even
I [generally considered subnormal
in computing and mental exercises)
can tackle machine code! That's
right! The instructions and notes
which accompany every program
listing have introduced me to the
joys of machine code instructions.
I'd heard about it before, and even
tried to read about it, but all I'd suc-
ceeded in doing was putting the
HEX on my meager brain cells.

This book should be standard
equipment to every Timex Sinclair
operator. It refers specifically to the
manual and explains special uses
and functions not usually found in

it. These little programming aids
crop up in subsequent listings to
ensure that you learn as you play.

The games you do play will in-
terest all members of the family.
The first half of the book (the 1K
section) contains 4 listings. Their
elegance will astound you. Then
comes another bonus — they are
not all games. They are divided into
sections called Fate and Fortune,
Printing with More Frills, Casino
Gambling, Data Files, Business Pro-
grams, Utilities, and Games.

But it's Part 2 of the book that
really impresses me. Stop reading
here if you don't have 16K, The first
section alone (Graphics Programs)
makes the price seem reasonable.
Then add five truly outstanding
games (Pontoon, Battleships, For-
tress, Wordsearch, Kami-Kazi
Drive) that actually work and hold
your interest. The notes and discus-
sion explain these listings so that
you can't help but be a better pro-
grammer after entering them. The
final section of the book includes
functional programs. I'm not sure
they are, but the author's delightful
style compelled me to read them.

This book is a must for all Timex
Sinclair owners who would like to
get the most fun and knowledge
possible for the minimum invest-
ment,

— George Miller
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OM LOGSDON has written

I an excellent book for all peo-

ple who come in contact
with computers — in other words,
for all of us.

The book is divided into seven
sections. The first, The Menace of
Computers, provides some startling
statistics regarding the influence of
computers in our daily lives, and
their nerve-wracking possibilities
in the future. The next, Fighting
Back Against Computers, has great
appeal for those of us who have
ever felt the urge to “‘bend, staple,
spindle or mutilate.” Again, we are
urged to fight back intelligently and
Logsdon clearly has a great sense of
humor.

The third section, Learning Not
To Worry About Computers, can be
summed up in one of the fine il-
lustrations titled “The Five Most
Popular Coping Mechanisms."”
They are: 1) selective forgetting; 2)
staking a claim to a different set of
feelings; 3) attributing your own
hateful thoughts to others; 4) com-
ing up with a pseudo-rational
justification; 5) picking a new target
for your negative emotions.

These provide the core of
Logsdon's advice to the computer
novice and a satisfactory method of

60

Learning to Love
the Beast

How to Cope with Computers by Tom Logsdon
[(Hayden Book Company, $7.95)

eliminating fear of what will in-
evitably be the machine on the right
side of all humankind.

Learning The Innermost Secrets
of Computers discusses the mean-
ings of the jargonistic terms for
hardware and makes reference to
the appendix of currently vogue
buzz-words. This is followed by a
truly introductory lesson in BASIC,

The section on Landing A Job In
The Data Processing Industry is
weaker than the others, in my opi-
nion. As a “how to" guide it is
satisfactory, but the necessary skills
and aptitudes are ignored in favor
of educational possibilities. Clearly,
not everyone is suited for employ-
ment in the computer industry.

The final section, Buying And
Operating Your Own Computer,
provides a guide to the features and

applications of several specific
brands of computers. Notably miss-
ing from this list are Sinclair pro-
ducts,

The book is clearly written and
for those who have had very little
exposure to computers will make
an excellent choice. If your Aunt
Maud can't understand your addic-
tion to computers, this might make
a great birthday gift. Aword of warn-
ing, though, if Aunt Maud is
picky, she'll complain to you about
the one misprint in the book. That's
right, there is only one and it
changes “A not equal to B” into “'A
= B". Then again, if Aunt Maud is
that picky, just recommend the
book to her. It will make a useful
beginning volume to anyone’s com-
puter library. — George Miller

e ST,
! L

YOU FEED SOMETHING IN

WHAT 1S A BLACK BOX?

.. LATER SOMETHING
PREDICTABLE COMES OUT

AN ATY)
D

BUT _ . ¥OU HAVE NO CLEAR IDEA
WHAT GOES ON INSIDE THE BOX!

Courtasy Hayden Book Company, Rochelle Park, NJ
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Limited mail-order availability
for new ZX Microdrive

INCLAIR RESEARCH has in-
S troduced a new form of sell-

ing to the U.K. market.
Following its success with mail
order, it has now introduced the
concept of limited mail order. In-
stead of offering goods for sale to
anyone, it is making sure it can con-
trol demand by sending order
forms to a select group of possible
customers,

The novel idea has been introduc-
ed into the selling of its latest
technological breakthrough, the ZX
Microdrive and associated inter-
faces. It is the result of the com-
pany's experiences in launching
previous major products, the ZX80,
ZX81 and Spectrum. All three suf-
fered from delivery delays mainly
because the demand was far larger
than anticipated. The first few
months following the launch of the
Spectrum were dominated by news
of missed delivery dates with some
people having to wait up to four
months for their machines which
were ordered on the promise of 28
days delivery. The Spectrum was
launched in April, but the situation
did not return to normal until
Christmas.

It was expected that when the
Microdrives finally appeared that
Sinclair Research would attempt to
ensure that problems did not occur
again by having sufficient stocks to
take care of any explosion in de-
mand. This of course is not an ideal
solution when a revolutionary pro-
duct is being launched. Past ex-
perience of other new products can
provide little more than a rough
guide as to what demand can be ex-
pected.

If this proves te be an
underestimate, then delivery delays
occur again. If it is an overestimate,

TIMEX SINCLAIR USER

To avoid delays
in delivery, Sinclair
is controlling
demand by sending
order forms to
select groups of
customers

Sinclair is left holding stocks for
which it has no immediate
customers.

The company, however, has two
advantages over any other com-
pany in the same position. Because
of its mail-order sales, it is able to
identify many potential customers.
It also has a captive audience as no
one else has brought out a mass-

K

WINDOW

storage device for the Spectrum at a
similar price. It has been able,
therefore, to send order forms to
the first 1,000 people who bought
the Spectrum last year in the
knowledge that it will not lose any
potential customers to a rival pro-
ducer by asking them to wait a little
longer.

By limiting the demand in this
way, Sinclair Research is hoping to
avoid the confusion and annoyance
at ordering something on the pro-
mise of 28 days delivery and then
not knowing when it is going to ar-
rive, It is also intended to compen-
sate for the delays of last year.
Those who had to wait the longest
were among the first to order the
new machine.

In addition, the company hopes
to be able to gauge the response of
the Sinclair market to the new
device. It is doubtful if it will be
successful in giving an early indica-
tion of that unless production can
be increased quickly. With large
numbers of people having waited a
long time already it is thought that
most people with an order form
will buy one whether they want one
or not in the hope of being able to
resell it at a premium. An alter-
native would be to sell the order
form to the highest bidder.

By the time the full list of mail-
order customers has been ex-
hausted, however, a better idea of
the proportion of Spectrum owners
wanting the Microdrive will have
been obtained.

How long it will be before Timex
takes advantage of its agreement
with Sinclair Research to make use
of all its development work is still
not known. — Nigel Clark

in Landon
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NOW.ATS1000/ZX81
PUSH-BUTTON

KEYBOARD

FOR UNDER $20.00.

At last there's a really cheap but
efficient way of ironing out the TS1I000/ZX81's
only real bug: its keyboard. The Filesixty
Buttonset offers

m A full-travel calculator-type moving
keyboard for only $S19.50.

m Installed in seconds. The peel off 5
adhesive backing means you just register into
position and press.

m No messy labels, dismantling or |

soldering. |
m 3 groups of colour keys to pick out
shift, numerals and newline. I

m Precision moulded in ABS to match |
your TS1000/ZX8l, with contrasting legends |
for maximum legibility. |
Orders to Filesixty Ltd.,

= S ERSST
| FILESIXTY
37 Fruehauf St., Buffalo, N.Y. 14226 Zip S ’E;}” S 'A

Cheques/money orders made payable to Filesixty Ltd,

Please send me (gty.) Buttonsetis) |
at 519.50 each (inclusive of postage & packaging).

Total S
Mame

I
I
Address I
I
I

State

For more informaotion, circle 33 on reader service cord,



TUse this free info service

To obtain more information on any adver-
cir-
cle the appropriate number on the reader

tiser or product in Timex Sinclair U:

service card opposite.

Circle
Reader
Service No. Advertiser

Brainchild . ......

DK "Tronics .

Electronic Technology Today
Filesixty

Gladstone Electronics. . . .
Innovation

Intercomputer . .

Morlane Inc. .

Mule Electronics

Musamy

CNITACT |

CONTACT LENS L
for your Sinclair ZX81/Timex 10003 —\

Circle

Reader

Service No. Advertiser
Paul Hunter . ..
Quicksilva
Robotec .
Russell Electronics
Simplex
SiNWare. ......
Speedware . ...
Sunset Electronics .. ...
Suntronics
Syntax . ..
Timeworks
2-Bit Software. . .

Warren Imports .. ...oon i

York 10

Cl '-TU‘-I [H'-lt NED.
KEYBOARD OVERLAY
T

YOU CAN TYPE FASTER, —
STOP MISSED KEYS,
IMPROVE ACCURACY

AT A LOW COST

e CONTALCT LENS 37 495

SAabE M i 300

WARREM INNPORTS 20
group

WARREN IMPORTS GROUP
81 Brookmill Blvd., Unit B0

Agincourt, Ont. M1W 2L5 _/]

fid For more information, circle 30 on reader service card.

robotec, inc.

Prof

ersonal Pric

TEACHER'S GRADEBOOK
Z-WRYTER word procassing

ZX PROIFILE Data file

CHECK REGISTER & BUDGET
PROFITABILITY ANALYSIS
GRAPH 18| Equation graphers
EPHEMERIS V pianet finder

EZ HEX Hex code writer & editor

ZX DATA-FINDER Tutorial manual
FOOTBALL DATA BASE

UBFL, or NFL, 'B1-83, or NFL, 8284
TIMEBLASTERS machine code fast
PHASER WARS

TORPEDO ATTACK

DAY EXPRESS MAIL
DELIVERY $10.00

For more .'n_l'a:-rmqrr'rm, circle 26 on resder service cord

ZX81 T/S1000
SPECTRUM
T/S1500 T/S2000

HARDWARE
SOFTWARE « BOOKS

ALL MAJOR BRANDS
SEND 1.00 FOR OUR

CATALOG
(REFUNDABLE ON FIRST
ORDER)

SUNSET
ELECTRONICS

2254 TARAVAL ST,
SAN FRANCISCO, CA 94116

Tel. (415) 665-8330

For maore information, circle 35 on reeder service card

TS1000 Z2X81

3-Color Keytop
Legends and
Guide for
/ Kevboard
Conversion
lu nstructions will show
you how to o 7t a cheap (about 520]

8 keyboard to a ful -size coneole
(including automatic-shift functlions).

Da's and Den'ts for selecting keyboard .

000-Z¥E1 symbs

MULE Electronics

444 Lincoln Bivd Dept. 3100
Wanica, Salifornia 8302391

*hdd 51,50 F California residents add
6.5% tax. Money-back guarantee.

For more infarmation, circle 34 on reader service card




arewhich T _ I Hritain's leading
extends your computer's " - y manufacture
potential to the ’ . ] distributor of
L X . /. S games and oth

joyed by millions in : | software. Programs
Europe, now Quicksilva | available for the
America. 4 :'_ s A and
i ; 'and

Distributor

inquiries invited for USA and
wCanada: Please gontact us for
further infarpmation

= L&)




Now fromTimex...a powerful new computer:

oI NCLAIR 2068

T.LM E:X




