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Preface

This book is written to provide you with some sensible programs for your
Timex 1000 or Sinclair ZX81. Many programs for serious use of the Timex
1000 are given in the book. They include, Banking Records, Credit Cards,
and Data Files. For fun there are Chapters on Games for 1K, Games for 16K
and Casino Gambling.

This book was originally published in England in two volumes: WHAT
CAN | DO WITH THE 1K and WHAT CAN | DO WITH THE 16K. These two
volumes correspond to Parts | and Il in terms of what is required to run the
programs. | have modified programs specifically tied to English systems to
be in line with American standards. For example coin search is in dollars
and cents not pounds. In any event | hope using these programs
encourages you to write more on your own and get the most from your
Timex 1000.
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Introduction To Part |

Part 1 of this book was originally published in England under the title What
Can | Do With 1K? The programs will all run on either a 1K Sinclair ZX81 or

a 2K Timex 1000.
| was tempted to expand some of the programs slightly to make full use

of the additional RAM provided on the Timex 1000, but as all the programs
illustrate memory-saving techniques that are just as valid for 2K as they are

for 1K, | eventually decided to leave them in their original form.

Most of the programs have survived the Atlantic crossing intact, but the
‘Business’ section has suffered rather severely. The program ‘SALES TAX
was originally designed to deal with a peculiarly European tax called V.A.T.
It is still appropriate for state taxes, but you will have to amend the first line
so that it contains the correct rate of tax for your particular state. (I under-
stand that some states do not have a sales tax at all — O.K., so the program
IS no use at all for you, but you get the book cheaper than everybody else!)

Two programs which deal with the complexities of the British income
tax system have been dropped completely. To make up for this, | have add-
ed an extra ‘GAMES’ section at the end. Four games in exchange for 2
business programs cannot be such a bad deal!

Roger Valentine
London Nov. 1982
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Listing Conventions

The following conventions have been used throughout Part | of this book.
Please study them carefully before keying in the programs.

| = Theletterl

1 = The number one

O = The letterO

@ = The number zero

# = The image quote (SHIFT Q)

— = Space (where essential)

T = All items between 2 up-arrows are to be entered in
GRAPHICS

UNDERLINING = All underlined items are to be entered in INVERSE

Note: These conventions have NOT been followed in Line 10 of DATA
PRINT, orin DICE.

The conventions for DATA PRINT have been noted in the text.

For DICE, the A graphic square has been used.

(USE Graphic A, H or Space, as you wish.)
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EXAMPLES
18 PRIMT "MTT FIRST +EXAMPLE 1%
Enter the strine as:
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Chapter 1
Fate and Fortune

No apologies for starting with this section. We know that logical-
minded computer people are not supposed to be ‘into’ this kind of
thing, but WE are, and we suspect that secretly you may be too.

Most of these programs provide data only. You must consult a
book on the relevant subject for an interpretation of that data.

Numerology

This program converts any name into a single-diait number, according
to ithe rule A=1, B=2, Z=26=2+6=8, etc. The number produced
can be taken as a ‘lucky number,’” but is supposed to be indicative of
your personality type. Technically you should use the name given to
you at birth, but if you also try your nickname, or the name by which you
are usually known, you can see how you have subconsciously
attempted to alter your personality over the years.

I Ching

Just run this program to come up with your hexagram for the day. For
demonstration purposes, you can continue to produce new hexagrams
indefinitely by pressing NEWLINE. However, serious users should run
the program just once a day, so delete the last 4 lines if you do not want
the repeat facility.
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HUMEROLOGY

|

FEINT "EMTER YOUR HAME"

LET H=8

IMFPUT HE

CL=

IF ME=" STOF v THEH STOF
FRIMNT AT 2.4, "HEME"

FEIMNT AT S.8HF

FiiR J=1 T LEW H#

LET C=CODE HEcJi-37

IF C<1 OF C>2& THEHW GOTO 28
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S IF C418 THEM GOTO 78
ELET EZ.—I'—4
B OoGO0TO 55

LET MH=M+C

IF H>2 THEH LET H=H-3

HMEXT J

FRIMT AT 7.,8; "HUMEER"

FREINT AT 2,45 H

FRIMT AT 11i.8;"HE=T OHE FLERSE"
FRIMT
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Do g ]

I CHIHMG

3 RAWD

1a LET F=g&

15 LET FI"“****"

268 FOR E=0 TO 5

25 LET H#E="+&"

38 IF RMD<.S THEW LET Af="e"
35 PRINMT AT F.11.E$:A%EF
48 LET F=F+2

45 MEST K

IMFUT &%

IF G#=" STOF " THEM STOF
CLS

FLIM

n

DRI

oy 9 L LN
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Chinese Horoscope

Most people know their birth sign according to Western astrology (even
those who claim not to be interested in the subject), but with this program
you can discover not only your Chinese birth sign, but also your ascendant,
your ruling element, and the sign governing the MONTH of your birth.
To run, press GOTO 0. Do not press RUN (for reasons we shall see

shortly). The 4 inputs required are all numeric.

YEAR: e.g., 1959

MONTH: e.g., 4 (do not type April)

DATE: e.g., 23

HOUR: MUST be according to 24-hour clock, e.g., 1330 (for

1:30 PM). If you do not know the hour of your birth, enter any 4-digit

number, but ignore the ascendant given.

NOTES

Whenever you declare a variable in a program, it takes up room both in
the Program Area and in the Variable Store. This can be extravagant at
the best of times, but when, as in this case, you have a string variable
84 characters long, it is going to take a big chunk out of 1K.

However, it is possible to declare variables in immediate mode,
and then refer to them in a program. Unlike some more expensive com-
puters, the Timex 1000 will SAVE variables designated along with the
program itself.

The problem with this technique is that you must not press CLEAR
or RUN, but must use GOTO.... . (line number of start of program). For-
tunately GOTO can be used with non-existent line numbers. so GOTO
0 is always adeauate. If vou find you have difficultv rememberina when
to use RUN, and when to use GOTO 0. consider using the ‘Auto-Run’
facility dealt with later.
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CHIMEZE HOROSCOPE
FIRST EMTER IM IMMEDIATE MODE:-—
LET AE="MOHEEY+ROOSTEREDOG«——-BORE «—-ERT

st T [ GER «+RAEE I T+DRAGOM-SHAKE «+
HORSE«+SHEEP +"

LET E#="METALWATERWOOD«+F IRE+EARTH"

= FPRIMT "YERE"
18 IMPUT %

15 PRIMT "MOWTH"
28 IHPUT M

25 PRINT "DRTE"
8 IHPUT
35 PRINT "HOUR"

4@ IMPUT H

45 CLS

SE IF M=1 THEW LET Y=Y-

e

S5 LET S=:Y-INT oY Bt
Sh PRINT "ETH.+SIGH: "iA$CS TO S+6)
S5 LET S=IMT {(W-IMT o9/ 180%160/20%5+1
78 FRINT "ELEMEMT<e:";E$(S TO S+43

IF D21 THEW LET M=M+1
LET ri=t+s

IF M>12 THEM LET M=t-i2
LET S=iM-13%7+1
SeuLIn B seed "AE

[P Bt B ot R I s B |

P gt e gt LITE LT D0 T )
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Biorhythm

In this program, you are asked to enter your date of birth (format as for
Chinese Horoscope) and the current date. The program then
calculates where you are in each of the three biorhythm cycles:
physical, emotional and intellectual.

These cycles are 23, 28 and 33 days long, respectively. ‘Peak’
condition is V4 of the way through a cycle, and ‘low’ is 3 of the way
through. The start/finish and mid-points of each cycle are believed to
be ‘danger’ areas. (So don’t bother attempting any complex computer
programming on days when you get intellectual: 16.)

NOTES

The program utilizes the handy fact that Timex 1000-Basic qives
every number a code of 28 more than the number itself. By an amaz-
ing coincidence, 28 happens to be the lowest number of days in a
month, so the ‘data string’ (M$) is used to hold the number of days in
each month as a single digit. M$(1) for instance is 3, and so CODE
M$(1) is 31, the number of days in January. (M$ is only 11 characters
long, as data for prior months only are required, so December is
omitted.)

Line 155 adjusts for leap years, but by a strange quirk of the calen-
dar, 1900 was not a leap year, so the program won’t work if you are over
81! (2000 however WILL be a leap year, so it is valid for a considerable
time yet.)
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EIORHYTHM

S LET M$="30323233232"

16
15

in
o

Lol ol el e el e e )
(O TR LW Nl o W N

—
5
MMM

—
Ja
n

15a
155
166
1va

FRIMT "D.OL.E,"

GOSUB 18U

LET F=@

FRINT "DRTE TODRY"

GOSUE 165

LET P=@-F

FRINT TRE 1@;D;".".M;"."Y

I PRIMT AT Z.8;"PHYSICAL 232" ;TREB 27,

FP-22%IHT <PA230
PEIMT AT 2 U;“EHUTIHHHL LSS TRE 27
F—27+IHT CRA2E0
FRIWT HT .;H;“IHTELLEIT”HL DREHE D I
TAE 27iP-33%IHT CPA32330
STOP
PRIMT "DAY"
IMPUT D
FRINT "MOMTH"
INFUT M
FRINT "YERR"
IMFUT ¥
CLS
LET =08

FOR J=1 TO M-1

LET @=0+CODE M$CTD

HE®T .J

IF 0259 AND YA4=IHT (Y-4) THEW LET G=+l
LET G=0+D+INMT 365, 25%Y-132

RETURH
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Biochart

If you prefer the more conventional graphic representation of bio-
rhythms, this program prints out your chart for the next 3 weeks. Three
inputs are required, these being the current biorhythm data as ob-
tained from the previous program.

The horizontal axis of the graph represents days, the first ‘—
being today. The vertical axis is, of course, arbitrary.

The 3 graphs are superimposed on one another: If you find this
confusing, try modifying the program to print them separately.
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BIOCHART

o FOR J=8 TO 23

i@
15
26
25
3@
35
4@
45
1%
o
=)
268

PRINT AT 6,J;"-"

HEXT J

LET P=23

FRIMT AT 8.8, "PHYSICAL"
GOSUE 198

LET P=2a

PRIMT AT 8,8;"EMOTIONAL"
GOSUE 188

LET P=33

PRINT AT @,8."IMTELLECTUAL"
GOSUE 183

STOP

6@ IMPUT M

165 FOR J=8 TO 48

116 PLOT J.SIH <<J+C2%N) )#PI/FPo%10+30
115 HEXT J '

126 RETURN
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Decisions

Finally a less serious method of fortune-telling! The inspiration for this
program came from one of those swinging pendulum executive toys,
which just goes to show that you can get programming ideas from all
sorts of sources!

NOTES

Line 5: The program doesn’t really care what question is asked, so
dimensioning Q$ to 1 element allows the user to type away to his
heart’s content, without consuming valuable memory. This technique
can be used in many more serious applications, where the action the
computer takes is dependant only on the first letters of the user’s input.

Line 135: The letter Z is not a misprint! True, the variable Z has not
occurred elsewhere in the program, so line 135 will cause the program
to terminate with error code 2/135 (undefined variable), but of course
this is exactly what we want. (If you feel uneasy about deliberately in-
ducing errors in your programs, note that the Sinclair manual refers to
‘Report’ Codes, not Error Codes!)

Lines 200-205: This is a dummy loop, which we prefer to PAUSE
because of the screen flicker. It's more expensive on memory, of
course, but in this case that is counteracted by the loop-control variable
ending up with a value which is useful elsewhere. At the end of the
loop, X =9 (not 10!!), which is precisely the value required in line 35, so
that option 10 is not chosen twice. Don’t waste loop-control variables!
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THEM PRINT "HOM SHOULD I KHOW?"
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Chapter 2
Printing With More Frills

(If you don’t know where the ‘more’ comes from, you haven’t read the
Sinclair manual properly!)
Here are 3 routines to enhance your screen displays.

Advertising

So named because we sometimes leave this running in our shop win-
dow. You can, of course, change lines 15, 30, 45 and 55 to anything
you like.

NOTES

The main routine (lines 1000-1070) prints the strings OUTWARDS
FROM THE CENTRE.

The secondary routine (lines 2000-2030) inverts the strings on
alternate printings.

K simpiy aiternates between ‘true’ and ‘false’ (line 930) to call the
inversion routine when required,

N is the horizontal print coordinate, and can be varied at will.

Always ensure that A$ contains an even number of characters, or
the first one will be lost. If you like, you could add a routine to add a
space to A$ whenever necessary, but it is far more economical to do so
manually.
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15

S SLOW

18
135
26
23

i)

=

= LT LT LD L0 LT T

L By I R O ORI S x|

Ll = B I o I B oy B O x|

o

LET k=@

LET A$="SIHCLAIR Z: 31"

LET H=2

GOSUER 18o

LET A#="BY SIHCLAIR EESERRCH"
GOSUE 1866

LET H=H+5

LET A%="SOFTWARE FROM:"

GOSUE 1a6a

LET AfF="V+H«-182C KIMGSTOM RD. STRIMES™
GOSUE 16068

FOR I=1 TO 188

HEKT 1

ELS

FEM :DELETE 228 FOR OTHER EFFECT
LET K=HOT K

GOTO 13

LET L=LEN H$

LET H=H+2

1826 IF K THEWM GOSUE Z0E0

138 FOR I=1 TO LS2

1848 PRINT AT H.16-1.AFCLA2+1-10
1858 PRINT AT M, 1S+I A$FCLA2+10
1868 MEXT 1

78 RETURM

ZE8E FOR J=1 TO L

8 LET A$FCJI0=CHR¥ (CODE <A$FCTII+1280

G2E MEXT J
36 RETURHM
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Inverse Print

If you are unfamiliar with machine code listings, the procedure is as
follows:

1: Spot the program! The only part you have to enter is the second
column, beginning @6 16 2A.. . . and ending 10 EF C9. It doesn’t matter
whether there are 1, 2 or more ‘bytes’ per line: They are arranged like
this 1o help you understand the program, which, with the help of the
Sinclair manual, you should be able to do.

2: Count the number of bytes; in this case there are 23.

3: Enter a Machine Code Loader. There is a very simple one listed
on page 51 if you don’t have one already. Line 1 should contain 23 (for
this routine) X's, and LIMIT in line 10 should be set to 16536.

4: Run the loader, and enter the 23 2-character bytes.

5: (Optional) Poke the routine to line @ (using another routine you’ll
find later) and delete the loader.

6: Finally, if you are wondering if all this was worth the effort, enter
the DEMO program which follows.

Call the routine by: LET K=USR 16514.

Demo

Assuming that you have entered the machine code Inverse Print pro-
gram, this demonstration shows the fantastic difference in speed be-
tween machine code and Basic.

Lines 100-140 translate the Inverse Print routine into Basic. (Not
quite: the m/c routine searches the whole screen; this Basic version
just covers the screen area which we know is in use, but the principle is
exactly the same.)

Because the m/c routine changes the whole screen INSTANTLY,
option 2 introduces a delay loop (lines 50-55) to allow time for you to
take your finger off the key. Option 3 omits this loop, so holding down
key 3 creates the flashing effect.
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5]
5 1
as
51
@
B3
5
@D
aF
11

12

1e

INVEESE PRINT

& 16 START LD E,22 22 LIMES

‘A BC 48 LD HL, (183363, D.FILE

> LOOF  :IMWC HL sHEXT FOSH.
LTY A, CHL > ;CHR. CODE

FE V& S I B ;18 1T “HMALS

28 89 JRZ 2 s IF S0, SKIFHL

FE &8 CF @ ;IS 1T BPHLCE

28 83 JRE = + IF 8B.5KIPEF

C& s@ ADD A, 122 s IMVERT CHE.

Y LOCHL»»H s PRIMT

18 F1 SKIPSP: IR 241 sMERT CHE.

18 EF SKIPHL:DJHZ 232 JHEXET LIHE

) RET s RETURHM

DEMO

2 REM -MSC IHVERSE FREINWT-

186
1ig
1z8
138

143 t

1568

FEINT AT 1,1:"IMVERSE PRIMTIMG DEMOMSTRATION"
PRINT AT 4.5;"1: BRSIC"
FEINT AT &.5:;"2: MACHIWE CODE"®
FRINT AT 2.5 "3 s evse" =" FLASHIMG"
IF IMEEY#<"1" OR IHEEY#$>"2" THEHW GOTO 38
IF IMEEY#$="1" THEW GOTO 166
LET K=USR 1£514

IF IMKEY#="3" THEW GOTO Z8
FOR k=1 TO 36
HEXT K
SOTO 28

LET H=FEEEK 1&326+235%FEEE 1&357

FOR K=H TO H+1GZ2

IF FPEEK K=8 0OR FEEK K=115% THEH GOTO 148
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Data Print

There have been many programs published (and you have probably
written one yourself) which enable you to ‘draw’ on the screen. But how
can you SAVE your masterpiece? The idea of Data Print is to store your
graphic displays in a data string. The program also offers a couple of
useful aids to simplify your drawing.

If you want a number of blank spaces, just enter that number into
the string. Similarly, if you want a number of black spaces, enter the IN-
VERSE number. To force a line feed, i.e., if all the remainder of the line
is blank, enter N.

Before you run the program, you must first create your drawing.
Use a sheet of graphic paper. Then enter the data string, using the
facilities mentioned above for large areas of black or white. You will
probably find it easier to ‘read’ direct from your drawing, rather than
write down the string first, but don’t forget the N at the end of each line.

The example we have chosen to illustrate this very useful tech-
nique is a pretty appalling map of Ireland! None of us at V&H are artists,
and this is the best we could come up with! If any of you can do any bet-
ter, let us know and we will use the best example(s) in the next edition
of this book.

Note: If your data string is not much longer than ‘Ireland,’ it will fit
in the program as line 10: otherwise enter itin immediate mode and use
GOTO 0 to run.

Please note that, for the Ireland map, we have abandoned the
usual listing conventions. The first number should be entered as a nor-
mal number. The characters in the central column are either inverse
numbers (when underlined) or graphics. The N of course is a normal N.
The entire string should be entered continuously with NO SPACES.

L Wﬂam""i_—‘
I | o
1 &
o |
- NN
) !_1 I 1 Think you could do any better?
e f | HEH! (Could you possibly do any worse?)
| ; ]
ety ——
|
| b 11
| ;
el T
[
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DATAH PRINT

2@ FOR J=1 TO LEN A
3@ LET MN=CODE A$CJ)
48 IF H<351 THEN GOTO 7@
56 PRINT
&8 GOTO 508
PE IF CH3ZE AND MC3E) OR CN31SE
AMD M<1€E) THEM GOTO 186
FRINT CHRE M
HERT J
STOF
FOR K=128K(N>128) TO H-29
FRINT CHR$ ©1oS#(H312830;
s HEXT K
GOTO 28

e ]

b

bt et b = LT L)

o Pl e 05008,
l'"n"‘n:u_-,,l

DATA FOR -~ IRELAMD-

18 LET A$="F7  34E34 H
@ilzs H
7S H
YEWG SR M
2ZE1 H
2L7E H
TREE H
3EE H

HROUR TR el DN O s S

RES H
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Do BN I B

bt e et
Xl On 1
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- &
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Chapter 3
Casino Gambling

We are certainly NOT trying to encourage gambling. On the contrary,
you will lose so much hypothetical money playing the games in this
section, and the Timex 1000 will lose so much money playing roulette,
that you should be convinced that the only winners are the casino
owners! Nevertheless, casino games almost always hold a fascination
for computer users, and so we are including a few of the more unusual
examples for you to play. First, though, let’s give the Timex 1000 a
night out, and see if it can break the bank at. . .

Roulette

Many people claim to have created winning systems by using a com-
puter. Can it be done? That is up to you to discover; we are going to pro-
vide a ‘standard’ roulette program, and then use it to test 4 of the most
popular systems. You can slot your own ideas in, and see if you can
come up with a winner.

The Timex 1000 is not going to try for spectacular wins by playing
the ‘long shots.’ It knows that the best odds in roulette are for the ‘even
money’ changes: Pair, Impair, Rouge, Noir, Manque and Passe (or, in
English, Even, Odd, Red, Black, 1-18, 19-36). It doesn’t matter which
of these is chosen, so for this series of games, the computer will always
bet ‘Even.’

THE STANDARD PROGRAM

This is a ‘non-system’ in which the computer bets a constant stake
throughout. It should show a small but ever-worsening loss. (Problem:
What is the expected loss over 370 games for a constant $1 stake?)

NOTES

N is the actual winning number, which is not required unless it happens
to be @, in which case half of the stake is returned (lines 150 and 270).
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Xis the winning number, expressed as even, (X =1) or odd (X = 0).
Xisalsosetto@if N = 0, so that, for the systems, @ is considered to be
a losing spin.

The ‘menu’ (lines 50-70) is there in case you don’t trust the com-
puter to play fairly! Select option 2 to input numbers from, say, a toy
roulette wheel (or recorded from an actual casino, if you want to get
really fanatical about this).

FROULETTE

18 EAMD
28 LET FP=8
28 LET T=1
48 LET S=T
28 PRIMT "1:COMP WHEEL"
g FPRINMT "2:YOUR&s""
78 INFUT A
268 CLS
30 PRINT "I BET EVENS:$";5
188 LET P=PF-%5
118 LET H=IMT (RNI#Z73
128 IF A=2 THEW IWFUT H
128 IF H{B OF H>36 THEN GOTO 128
148 LET x=0@
158 IF MOT W THEN GOTO 278
168 IF HA2=INT {H-22 THEN LET k=1
178 PRIMT M
128 PRIMT "I+<";
128 GOSUER 480-58%A
288 PRIMT "HET Y
218 IF SGH P=1 THEHM PRIMT "+";
228 PRINT F.,"AFTER«";T;"+«SPINS"
238 FOR ¥=1 TO 5@
248 HEXT ®
258 LET T=T+1
2e@ GOTO V3
278 LET P=F+5/2
288 GOTO 1ve
358 LET P=F+5+5
268 PRIMT "MIM"
78 RETURH
3 FRIMT "LOSE"
18 RETURM
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Line 130 is just an input check, and serves little purpose (none
whatever if you select option 1). Similarly, line 210 is purely cosmetic. Both
these lines may be deleted, as may lines 50, 60, 70 and 120, if you require
more room to test a particular system.

SAVE a copy of the standard program, as it is the basis for all of the
next 4.

Martingale

This system involves doubling the stake after a loss, and reducing it to
1 after a win. It is infallible! (But see the comments on page 32).

Reverse Martingale

This is the exact reverse of the above, and it should make a small but
progressive loss. However, there will be the occasional big win, which
SHOULD leave you in profit. The system fared badly in our tests —
possibly because its most effective use is not over a set number of
games, but just up to a point when the user is in profit. As this seems to
go against the psychology of gambling, the authors could see little
value in the system.

D. Alambert

Raise the stake by 1 unit after a loss. Reduce it by 1 after a win. This
tends to keep the stakes lower than with the Martingale, but notice that
it did produce the most spectacular losses in the series of test games!

Labouchere

This was so amazingly successful that | think I'll head straight to the
nearest casino, rather than explain to you how it works!

(And while you are working that out, see if you can see the flaw in
all these systems, and why you can’t actually break the bank using any
of them.)
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MART IMGALE
365 LET S=1
485 LET S=5#z
REVERZE MART IMGALE
365 LET Z=5#2
366 IF 53256 THEM LET S=1
485 LET &=1

It ALAMEERT
285 LET 5=5-1
zee IF S=08 THEM LET ==1
485 LET S=5+1

LAEBOUCHERE

48 REM #% DELETE LIME 48 s

136 REM ## DELETE LIME 1326 #%

72 LET RAf="1T12741"

73 LET S= CODE A$<1,+CODE AFCLEM AF)
155 IF Af="" THEHW GOTO 73

25 LET AF=A%:{2 TO LEH HI 12

483 IF 5255 THEM LET =255

485 LET Hf=Hf+CHE$ =



24

My Timex Sinclair 1000

Results Analysis

All 5 roulette programs were tested over a series of 8 ‘sessions,’ each
session consisting of 370 games. The results were as follows:

1 2 3 4 5 6 73 8 Average
Standard -69 -54 -17 -5 8 16 -22 -36 -22
Martingale 212 262 207 203 186 223 178 210 210
Reverse
Martingale -167 -178 -177 90 -164 92 91 88 - 41

D. Alambert  —-264 -655 48 184 -673 212 80 78 —124
Labouchere 735 664 766 603 773 512 744 227 628

CONCLUSIONS

As only one of the ‘control’ sessions came close to the expected loss,
our main conclusion was that even 2,960 games was insufficient for
serious statistical analysis!

However, we did conclude that, provided you go into a casino with
the understanding that you will almost certainly lose money, both the
D. Alambert and Labouchere would probably provide a more entertain-
ing evening than simply random betting.

Before you get too enthusiastic about LABOUCHERE, we must
tell you that in one final test session, this produced a loss of $3,205!!!

For further details, see page 32.

Boule

If all that theorising hasn’t put you off to gambling for life, here is a
game which might! Boule is a sort of ‘mini-roulette’ which is often found
in France, but is illegal in England because the casino advantage is so
hiah.

There are 9 numbers on the wheel; 1, 3, 6 and 8 are black; 2, 4, 7
and 9 are red, or in the Timex 1000 version, white. The 5 has a function
similar to @ in roulette, i.e., it can be backed as a number but not in any
of the combination bets. Unlike roulette, however, all bets except those
on the number 5 lose completely whenever 5 is spun. The bets
available are:

Noir (any of the 4 black numbers)

Blanc (any of the 4 white numbers)

Manque (any of the low numbers 1-4)

Passe (any of the high numbers 6-9)

Pair (any of the even numbers)

Impair (any of the odd numbers EXCEPT 5)

All the above pay even money

Any number individually (including 5) pays 7 to 1.

There is a board for playing Boule printed on page 28.
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NOTES

The main program loop (lines 15-65):
1) Prints the numbers of the ‘wheel’ (lines 30 and 45).
2) Is of variable duration (line 20).
3) Slows down towards the end (lines 50 and 55).
4) Returns the winning number in N.

BOULE

= RAHD

18 LET H=0Q

15 LET A¥="1234%5722"
28 LET M=o01o%d IMT CRMOSS +1 00+ IMT

CREMIDES S +1 0

23 FOR J=1 ToO M
28 PRIHT AT @, H&3; et
23 LET H=H+1
48 IF Hx3 THEM LET H=H-3
45 PRINT AT &, M&2AFOH
FOR E=M-18 TO J
HEST K
LET D=RHI%RHD
HEST T

FERINT M; " PRYS F-1°

IF H=5 THEH GOTO 155

LET AF="HOIR"

IF H=2 OR H=d OF H=7T OR H=32

THEM LET Af="EBLAHC"

GOSUE 288

LET R$="pMAHMOUE"

IF H>5 THEMW LET HAF="PHZZE"
GOSUE 206

LET H$="PRIR"

IF HA/2CINT oMAs2y THEM LET HRE=

SIMY+AE

GUSUE 286

FRINT "ALL OTHER BETS LOSE"
CLERE

IHFUT A%

LS

FLk

PRINT A%." PRYS EYENH"
FEETURM

b ek (T Oy (1) (N
IR ]

= T T N0 N

ot L0
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i
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Line 60 is another form of pause, again preferable to the PAUSE
statement. It can be omitted if you want to play the game at a faster
pace.

The remainder of the program prints the winning bets. Line 160 is
included before the re-run option; otherwise there may not always be
room for even a null input.

Noir et Blanc

Another obscure French game, Noir et Blanc is normally played with
cards. The dealer lays a horizontal row of cards, and continues adding
to the row until the ‘pip-count’ totals more than 3@ (A = 1; picture cards
= 10). He then deals a second row, again until it totals more than 30.
The winning row is the row with the LOWEST total. The top row is
called Noir, and the second row is called Blanc.

Four bets are allowed, which all pay even money:

Noir: The top (noir) row will win.

Blanc: The second (Blanc) row will win.

Couleur: The color of the first card dealt will be the same as the

NAME of the winning row.

Inverse: The color of the first card dealt will NOT be the same as

the name of the winning row.

It is these last 2 bets which give the game an appeal totally out of

proportion with its complexity!

NOTES

If both rows total the same, it is a draw and all bets are returned,
UNLESS they both total 31, in which case there is a REFAIT, i.e., all
bets remain on the table, to be returned only if they win on the next
deal.

Again there is a main program loop (lines 25-90) and a ‘tail’
which prints out the winniners. Line 10 is another form of data state-
ment; rather than hold the cards in a string, putting them in the first
program line makes them easily accessible by PEEK (line 45).

Line 50 randomly inverts the selected card, so that the entire
‘pack’ need only contain 13 cards.

The winners of the two pairs of bets are determined by the
Boolean logic of lines 105 and 120. The couleur/inverse bet is settled
inline 120 by first PEEKing at the first card (6 positions into the display
file, because the display always starts with N, O, I, R and Newline),
and setting aflag (X = 1) if the card is black. (Otherwise X =0.) The flag
J has already been set to 1 if the Noir line wins (line 105), so the
Couleur bet will win if X and J are the same, regardless of whether
they are both @ or 1.
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HOIR ET ELAHC

FEM A2345&739T J0K

= DIM ACZ)

FRIMT "HOIE"

FOR J=1 TO 2

LE U"IHT (RHD¥132+1

LET ] l--

iF ¥:1H THEH LET Y=1@

LET A¥=CHR$ J(PEEK <1&6513+K)0

IF FHMD<.5 THEW LET A$=CHR# <CODE

AE+1280

FRINT A%;"e";

LET ACTo=HII)+Y

IF ACJ»><C21 THEMW GOTO Z@
LET ACJa=ACT>-38

FRINT TRE 28;"= ";RCID
LET HI "BLAMC"

IF J=1 THEH FPRINT A¥

HE T J

@ IF ACl>=AL2> THEHW GOTO 18

S LET J=HC12IAC2)

@ IF J THEHW LET A$="HOIR"

S PRINT A%

5 LET #“=FPEEK ((FEEK 16398+256%FEEK

163373 +63 7128
LET A$="IHVERSE"
IF ¥=J] THEM LET A$="COULEUR"
FRINT A%
IHFUT A%
CLS
RUH
LET F$="TRAW"
IF Aci»=1 THEM LET A$="REFAIT"
FRINT A%
GOTO 148
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Boule

Manque

1 | 3

2

Q.
3

5 5
6
8

Passe

Blanc
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Noir et Blanc
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Craps

We must state at one that this is the name of the game, and not a
description of it. (Though some readers might disagree!)

Craps is a typical example of how a simple activity like rolling a
couple of dice can be turned into a game so amazingly complex that
you would need an IBM megacomputer to hold all the possible op-
tions and variations. Faced with trying to cram such a game into 1K,
there are two possible approaches, and indecisive as ever, we have
adopted both of them.

In DICE, the computer merely handles the mechanics of the
game (i.e., just rolls the dice). CRAP SHOOTER eliminates all players
except one, thereby reducing the variety of bets considerably, as
there are no ‘side bets’ and, of course, the ‘shooter’ is not allowed to
bet that he will lose.

DICE

Dice throwing programs for the Timex 1000 are not uncommon, but
we have included this one because it has the advantage of allowing
the number of dice to be thrown at once to be pre-selected. Up to 4
dice will be shown on the screen at one time. If a larger number has
been requested, then the screen will clear after the pause loop (lines
164-166) and the next 4 will be printed. At the end of each ‘throw,’
simply press NEWLINE to throw again.

The line numbers of this program have not been ‘tidied up,’” so
you can see where the pre-selection routine has been added to the
original program. If you merely require, say, 2 dice, as you would to
play craps, you can delete all the ‘late additions’ (all line numbers
which don’t end in @) and change D in line 180 to the required number.
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DICE

4 FRIMT "HO., OF DICE?"
= IMFUT T

FAMD

DIM AFCE, 150

LET A$c
LET
LET #
LET
LET F
LET H
e

P T LT
LET =8

LET B=IHT (RMD#E+1

FOR J=1 TO 11 STEP 5
FEINT THE MiAFdH, T TO J+40
FRINMT

HEXT J

LET MH=H+E
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CRAP SHOOTER

As already stated, this is a one-player version of craps, with no side
bets. The shooter (you) starts with $100 and stakes $1 per game. A
‘game’ proceeds as follows:

First roll:

7 or 11: NATURALS: Win immediately

2,3 or 12: CRAPS: Lose immediately

Anything else: COME-OUT ROLL: Proceed to roll #2

Second and subsequent rolls:

Continue rolling until you roll either:

Your come-out roll (again): WIN

7: LOSE

Note that 7, the most common roll with two dice, wins if rolled first,
but otherwise loses. 2, 3, 11 and 12 have no significance other than for
the first roll.

FINAL THOUGHTS ON ROULETTE

Before we leave gambling completely, here are the answers to the
questions posed on pages 20 and 21.

The expected loss over 370 games (constant $1 stake) is $5.

The reason that none of the systems work is that all casinos have
a maximum AND a minimum stake, i.e., even if you start at the
minimum stake, any system which involves increasing the stake is
eventually going to exceed the maximum, at which point, of course, it
will break down.

The Labouchere tends to avoid the problem of reaching the max-
imum by reducing the stake more often than increasing it. (Almost
twice as often—if you still can’t see how it works from the listing, drop
us aline and we will explain it.) As you can see from page 24, it works
quite often. . .but when it fails, it really fails!
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16

36
35

6@
e

26
83
26
95
168
185
11@
115
128

CRAF SHOOTER

FRIMT THRE 18;"CRAF SHOOTER"
LET N=181
LET C=0
LET N=HN-1
FRINT AT 15.8,"Y0U HAVE #",H
LET ¥=8
PRINT
PRINT "PRESS N/L TO ROLL"
INPUT (%
CLS
LET ®=IMT (RND#¥&2+1
PRINT X,
LET I_ITI+‘.J

IF ¥=X THEM GOTO €@
FRINT

IF C THEW GOTO 1835

IF Y{4 DR %¥=12 THEW GOTO 286
IF ¥=7 OR Y¥=11 THEN GOTO 258
LET P=Y

LET C=C+1i

PRINT

PRINT "COME OUT ROLL: ";P
IF C=1 THEHW GOTO 2@

25 PRIMT

125
128

35
148
145
158
168
165
iva
288
2685

IF ¥Y<>F THEW GOTO 1&8

PRINT

FRIMT THE 18;"#¥FOINT MADE®%"
LET H=H+Z

GOTO 26

IF ¥=7¥ THEM GOTO zea

FRINT "ROLL: "%

GOTO 38

PRINWNT

FRIMT THB 13:Y." CRAP"

218 GOTO 26
258 PRINT
255 PRINMT TRB 10, "##HATURAL*% ".Y

268 GOTO 145
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Chapter 4
Data Files

One feature noticeably absent from the standard Timex 1000 is the
ability to read and write external data files. However, by extending an
idea we have used previously (that of SAVEing variables along with a
program), we can effectively emulate a data file by SAVEing a copy of
the program, with the LATEST value of its variables, AFTER it has
been run.

The next 2 programs are for fun. Later, in the Business section, we
will put this principle to more serious use.

Top Ten (Chart Data)

This program reflects the author’s joint obsession with pop charts and
statistics (?!) Every year, the pop music papers publish a ‘points table’
of artists who have had hit records that year. Each week they score 30
points for a record at number 1, 29 for number 2, etc. Each year, | am so
fascinated with these ‘charts of charts,’ that | vow not to wait another 12
months for the next one, but to keep my own weekly up-date of the
points table. Even with the aid of a computer, this is a formidable task,
and rather beyond the ability of 1K. This program, therefore, is a ‘mini’
points table; you select 10 of your favourite artists, and follow their
relative chart progress throughout the year.

NOTES

The program has been squeezed considerably to allow it to hold data
on 10 artists. Line 6 is a long-winded but, believe it or not, more
economical way of saying LET C=10. (Check this with the ‘Byte-
Counting’ routine on page 47. Similarly, line 7 sets D = 1. The first 6
lines have been given these low line numbers just to allow line 115 to
say GOTO C instead of GOTO 10!

G$ has been dimensioned to hold the first 10 characters (only) of
the 10 artists’ names (line 8).

Lines 5, 10 and 25 allow entry of artists’ names on the first run only.
On subsequent runs, A$ is a null string (as execution commences at
line 10), so line 25 is skipped.
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TOF TEM CCHRET DATA>

LET Af="HAME-"
LET C=CODE "ot
LET D=CAC
DIM GFECC. T
DIH DL

FRINT AT C.I0:" IHPUT "iR#; "FOSH. "
FOR H=DI' TO C

EEFnU

IF AfC"" THEM IMPUT GECH>

FREIMT uiuH

THFUT =

IF ¥ THEM LET SiMi=31-H+SCH2
FRIMT SokH2

HEST H

FOR H=D TO C

SCROLL

HEST H

PRINT "FRESS S TO SAYE DRTAED
l ET H$=ll 11

IF IMEEY$<:"S" THEM GOTO 28

:;F_!IIIIIE i TT 11
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Computer Dating

The Timex 1000 can do many things; whether it can help create perfect
marriages remains to be seen! This is intended as a ‘fun’ program, to
be used among your school or work mates or at parties. But if any suc-
cessful partnerships result, we’d be very pleased to hear! (For gay par-
ties, delete lines 500 and 505—the Timex 1000 is nothing if not
versatile!)

PRELIMINARIES

At the back of this book, you will find a questionnaire. Photocopy and
distribute as many copies as possible.

Complete the ‘input document’ at the foot of each questionnaire.
Box 1 should always contain M or F. Boxes 2-7 should contain 1 or 2,
according to the item chosen. Boxes 8-10 should contain the 3 ‘likes’
letters (in alphabetical order); boxes 11-13 the 3 ‘dislikes.’

Establish a databank as follows:

Run the program selecting menu item 1, and enter the relevant
data. (Name/Box 1/Boxes 2-7/Boxes 8-13). Repeat this until you have
SAVEd data on all the applicants. Note that this part of the program will
end by naming each applicant as his/her ideal partner (fair enough!).
Enter NEWLINE to proceed to the next applicant.

Now rewind the tape, and you are ready to start matchmaking.
Select menu item 2 and enter the first applicant’s data. The program
will search through the tape for suitable partners. (If it fails to find a
match for everyone, it serves them right for being thick, humorless,
disco-going, poetry fanatics!)

NOTES

The interesting feature of this program is that it uses the program
NAME as a data store, a concept which you should be able to use
elsewhere.

Lines 500-505 reverse the first element of the data string P$ (1 is
female: @ is male) so that a match of the opposite sex is found.
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COMFUTER DATIMG

S PRIWT TAE =;"COMPUTEE DATING"

16
15
26
25
28
33
48
45
e

PRINT
PRINT
IMPUT
PRIMT
INPUT
PRINT
IHFUT

“1: DATR"

"2: PARTHERS"
M

"HAME"

H#

"SEx MAF"

=% 3

LET Pg="1"
IF §$="M" THEN LET F$="@"

55 PRINT "PERSOMALITY CODE "
A8 GOSUE 266
65 PRIWNT "LIKEADISLIKE CODE "
78 GOSUE 288

75 IF M=2 THEM GOTO S@@

56 PRINT "STRRT TAPE: PRESS 5 TO SAVE DATA"
85 IF IMKEY$<3"S" THEM GOTO 85

28 SAYE P$

35 CLS

160 PRINT "YOUR IDEAL PARTHER IS"
185 PRINT H$

118 PRINT "WANT AN ALTERNATIVE?"
115 INPUT M$

128 CLS

125 IF H$<o 4" THEN RUN

138 GOTO 518

288 IMPUT 5%

218 IF LEM S$<>6 THEN GOTO 288
220 LET P$=P$+5%

238 RETURM

S@@a LET M=MOT WAL F${10

585 LET P$(12=STR$CH)

51 PRINT "FRESS L TO LOAD DATA"
515 IF INKEY$<>"L" THEM GOTO 515

52

LORD P#
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Check Digit

This program has nothing whatever to do with data files, and appears
in this section due to a computer error. (Well, that’s the excuse
everyone else uses!)

A check digit is a very important but much neglected form of data
validation. The LEAST serious consequences of invalid data being
entered into a program are that the program will crash or will produce
inaccurate results (the well-known GIGO phenomenon: Garbage In,
Garbage Out). The consequences can be far more serious if the invalid
entry is made fraudulently by an unauthorized person. The principle of
a check digit is that, whenever a numeric entry is required (typically a
stock code number, for example), the final digit of the number is in
some way related to the rest. Therefore a randomly chosen entry will
not be accepted, as it does not satisfy the check digit’s validation rules.

The simplest form of check-digiting is to add the digits of a number
together (reducing if necessary to a single digit, as we did in
‘Numerology’), and append the result to the original number (thus 153
becomes 1539). This program adopts a more complex approach, and
should appeal to the more security-conscious readers.

Firstyou invent a ‘code’: any series of numbers, as long or as short
as you like. Then enter your number to be ‘check-digitized.” The check
digit is formed by taking each digit of the number in turn, multiplying it
by the corresponding digit in the code, and then adding these numbers
together as before.

NOTES

The routine at lines 45-60 temporarily extends the check code in cases
where the number entered is longer than the code.

To run the program for a series of numbers, press newline after
each ‘security number’ appears. To change the check code, enter N.



Data Files

39

CHECK DIGIT

2 LET Ag=""

16

g wod el O T OO0 R o D0 008 [0 o e
O R RO AR o R ARG R L B RS R

el el el e e e e e e e e S N Y I O B

P ) B R O O MR (R el XL
Do R B ) oUR ) OB ) e

FEINT "CHECEKE COLE v,

IF A$="" THEHW IMFUT A$

FEIHT A%

FRINT "HUMEER",

INFUT EB#

FEINT B#

LET %=#

LET C#=R#%

IF LEM C#>=LEN BE¥ THEN GOTO &5
LET C#=C#+"1"

GOTO 56

FOR J=1 TO LEH E#*

LET =E=VAL C#{J>#“AL B$<JI>
GOSUE 156

LET Y=Y+

HEST J

LET #=¥

GOSUE 156

FRIMT "SECURITY CODE ".Ef. X
PRIMT AT i6.8;"H/L= SAME CODE "
FRIMT " M= HEM CODE "
PRIMT " S= STOFR "

INPUT

CLS

IF Q#="H" THEH EUH

IF Q="5" THEH STOP

GOTO 16

IF <=2 THEW RETURH

LET #=x-32

GOTO 15@
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Chapter 5
Business Programs

We are not suggesting that the 1K Timex 1000 is the BEST computer
for business use, but neither have we time for suggesting that it is ‘just
a toy.’

The first program in this section is of the ‘extended calculator’

variety: you CAN work out your sales tax with a calculator, but it’s a lot
easier on the Timex 1000. BANK RECORDS is more ‘personal finance’

than ‘business’: again you could do this with a calculator, but many
people don’t bother. The Timex 1000 not only makes it easier, but also
more fun. CREDIT CARDS is a very useful program to assist the

retailer, for whom credit card sales often cause more problems than
they are worth.

Sales Tax

No explanations necessary. The most important feature of this pro-
gram is that it is menu-driven, so that you can calculate sales tax either
from gross OR net figures,

Line 5 is the current sales tax rate, and is the only one you should
ever have to change.

Line 500 is one you should memorize and use everywhere. It
rounds floating point figures to the nearest hundredth.
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SALES TAX

5 LET ¥=.15

ia
15
28

]~
u..w..'

3

4@

45

166
118
120
128
14
158
20
21@
Z20
236
248
258
266
==

4y

ac-U

293
308
318
32l
SEE
318

LET W=+1
FRINT AT 3.18;"¥AT CALCULATOR"
PRINT AT 7.8:"1 YAT FROM GROSS
PRIMNT AT 2.8;"2: YAT FROM HET"
LET I#=IHKEY#

IF I$<"1" OR I$3"2" THEM GOTO 38
CLS
GOTO 1@@%YAL 1%

FRINT "GROSS"

IMPUT G

LET T=G~Y

GOSUE 580

LET H=T

GOTO 258

PRIMT "MET"

IMPUT H

LET T=H#Y

GOSUE S@e

LET G=T

CLS

PRINT AT 3.5;"GROSS",G

PRIMT AT 5,5;"NET",H

PRIMT AT 7.5;"WET",G-H

FRIMT AT 28.4;"PEESS MEWLIME TO COMTIHUE"

INPUT I#

cle

FUH

LET T=IWT cT#1G@+.5)/184
RETURHN
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Bank Records
This is a useful program for those of you who don’t like paying for bank
statements too often. When you DO get a bank statement, look out for
bank charges and any other items you haven’t included, and make the
appropriate adjustment on your next run. You have one opportunity to
put in an adjustment figure, at the ‘Standing Order ETC.’ entry.

NOTES

Line 220 prevents running out of memory from having too big a display
file.

Line 260 may look confusing because of all those A’s, but all it
does is leave your entry positive when the first letter of A$ is A (i.e.,
A$ = "AMOUNT"). Otherwise the entry is taken as negative.

The program uses the Auto-run feature (actually ‘auto-goto 30) so
after you have SAVEd your data, the words ‘NUMBER OF CHECKS’
appears. Enter an alpha character to break. If at any time you want to
set a new opening balance, break immediately after loading, and press
run.

Readers with unusually large bank accounts, or those who receive
unusually large checks, may have to alter the formatting line 280. Alter-
natively, they could reduce their bank balance to a more manageable
amount by sending all excess money to the address at the front of this
book!
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=t o A a3
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IO T
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[l 70 00 =] Oy
]
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EANE. RELC.

FEINT "OPEMIMG BRLAMCE"
IMPUT O

FRIMT "MUMEER 0OF CHEGUES"
LET A$="CHG, "

GOSUE 280

FRIMT "MUMEER OF PRYMEMTS"
LET A$="AMT."

GOSUE 2840

FEINT "WALUE OF STAMDIMG ORDERS ETC.™

LET H=1

LET A$="3.0."

GOSUE 216

FEIMT "FERESS S TO SAYE DRTA"
SCROLL

IF IHEEY#<>:"S" THEHM GOTO 196
SAVE "EBAME REC.M

CLS

GOTO 28

IHPUT M

FOR ==1 TO M

IF =S8=IMT (XS5 THEM CLS
SCROLL

FRIMTHE &

IHFUT A

LET A=A-C2%[8 AHD AFC 20" [" )
LET O=0+H

FRIMT TRE S0A."BRLAMCE "0
HEST =

FEIMT RT @.8

RETLUREH
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Credit Cards

At the time of writing, there is some controversy about whether retailers
should be allowed to charge a premium on credit card sales. The
reason they want to do so is that credit card sales not only cost the
retailer money in commission, but also create extra accounting prob-
lems. This program will not solve the first problem, but should alleviate
the second.

This program is written for the ZX printer. This is to provide the
user with a hard-copy listing of credit card batches submitted. It is of
less value without these listings, but if you don’t have a printer, change
all LPRINT lines to PRINT, and add a PAUSE after line 100.

Line 50 is the name of the credit eard company. A different copy of
the program should be used for each company for whom this system
applies.

The ‘96’ in line 85 is 100 less the percent commission charged by the
particular company. Amend this to the actual figure, if necessary.

The ZX printer provides a tally-roll of submissions (gross and net),
which should be compared with statements received from the
company.

The screen, meanwhile, displays the NET amount still out-
standing.

The write-off routine (lines 130-140) allows for reconciliation in the
event of invalid cards being dishonored by the company.
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CREDIT CRRDS

5 LET T=8

18
15
26
o8
5
1)
63
7
Fias
515
35
98
25

166
163
118
115
1268
125
136
135
148
145
158
155
e
165
178 IF INKEY#$<:"S" THEM I

LET C=8

LET ==C
CLS

LPRINT "DINERS EXPRESS"
FPEINT "HWO. OF BRTCHES"
INPUT H
FOR J=1 TO H
PRINT J

INPUT ®
LET S=5+3
LET Y=IHT <X#9€+.5),
LET C=C+x-%
LET T=T+%

LFRINT " AMOUNT "ix, "HET "%
CLS

HE®T J

PRINT "RECEIFPTS"

INPUT J

LET T=T-J

PRINT "WRITE OFF"

INPUT J

LET T=1~J

CLS

PRIMT"OUTSTAMDING: "7

‘_r
H
q"_{l
)

LPRINT "SUBMISSIONS "E

LFRINT "COMMISSIOHN ;C

PRIMT AT S.9;"PRESS 3 TO SAVE DATAY
GOTO 178

598 SAVE "DE"
585 GOTO 18
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Chapter 6
Utilities

Below is a desultory collection of routines which we hope you will find
useful.

Byte Counting

Byte counting is probably THE most useful routine you will come
across while working in 1K. Used during program development, GOTO
9999 will reveal exactly the amount of space occupied by your program
so far. It won'’t tell you if your program will actually RUN in 1K, as it
measures only the program itself, not the variable or display areas. Its
function therefore is to test various alternative methods of coding, to
see which is the most economical. Try it: You may get some surprises,
and should find yourself writing ‘tighter’ code almost immediately.

Line @

You have seen the expression ‘GOTO @’ already in this book, but have
you ever actually seen a line number 0? If you can spare the time to key
in this ‘program,’ you will! Run and list the one line and then try to edit
or delete your new line number 0! What use is it? Well, apart from
amagzing your friends and impressing people, none whatever in its pres-
ent form. However, if you use POKE 16510,0 in immediate mode, it will
always give line number @ to the FIRST line of your program. (The only
reason it is shown as a program line here is because it has no effect if
you haven'’t at least 1 program line to renumber. Note also, that that line
number must originally be less than 256, or you must POKE 16509,0 as
well.)

We can think of at least 2 uses for this:
1: Once you have laboriously entered a machine code routine into a
REM statement of a basic program, it can be a little annoying to acci-
dentally delete this line by a careless entry, so POKE the machine code
to line @ and it is perfectly secure.
2: Why not POKE to line @ the following:

@ REM COPYRIGHT B. BLOGGS 1982
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Now your program is safe from piracy by anyone who doesn’t know the
secret.
You have already seen variations of the next 3 routines in the DATA

FILES section. If you were not quite sure what was happening, read on.
EYTE-COUNTIMG

2923 PRINMT PEEK 16326+25S%PEEK 18337-16582

LIME &

255 POKE 16518.8
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Auto-Run

Auto-run is a feature of the Timex 1000 which is not available even on
many more expensive computers! If you append these 3 lines to any of
your programs, and then SAVE by entering GOTO 9998, subsequent
LOADing will cause the program to auto-run. If you are very short of
space, omit line 9997 (if your program stops anyway); reduce the pro-
gram name to a single character; change line 9999 to ‘RUN.’

Chains

This is a sort of ‘auto-load,” which, if used in conjunction with AUTO-
RUN, will enable you to simulate quite long programs on your 1K Timex
1000 by chaining any number of shorter programs together. You can
either load each program on a tape directly from the previous one (no
need in that case for a program name in line 9995) or, as in the exam-
ple, end each program with an option to re-run or recall a common
menu, from which any other program may be loaded. (In this case, you
must either remember to rewind the cassette after each loading, or
make a cassette on which each program, and the menu, is recorded
several times.)

Menu

A menu, in computer terms, as otherwise, is a list of options available. It
is a luxury which few 1K programs can afford, but an EXTERNAL menu
like this one, which offers the first 3 programs in the book, used in con-
junction with CHAINS and AUTO-RUN, can give a very professional
touch to your program cassettes.
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AUTO-FLUH

STOF
SAVE "FROGEAM HAME"
GOTO &

I |

PRI x]
IRV VR]
SRR Y]

L

CHARTIHS

CLES

FRIMT "FRESS M TO RETURM TO MEHUY
FRIMT "OR E TO REE-RUH"

LET IF=IHKEY¥

IF I#="RE" THEH GUTO &

IF I#="p" THEHW LOAD "HMEHU"

BUTD 95594

LD L v n wh L L
L5 LD L LD LT D L
L LD R LT LT L LT

DR I R R

MENU

S LET A#="CHIMESE HOROSCOFE"
19 LET EBEfF="HUMEROLODGY"

19 LET C#="1 CHIMG"

28 PRIMT AT u,;;"FuFTUHE TELL I MG &Ry W HH"
25 PRIMT AT S.@:"1:", A%

38 PRINT AT 7.8, "2:".EB%

35 PRIMT AT =2.8."3:"0F

48 FRINT AT 17.&; "EHMTER YOUR SELECTION"

45 LET I#=IHKEY¥

@ IF IF<"1" OR I$L"3Y THEM GOTO 45

55 IF If="1" THEHN LDHL AF

@ IF If="2" THEHW LORD E%

&5 IF I$="3" THEHW LOARD C%
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Machine Code Loader

A machine code loader can be as simple or as complex as you like.
This one has been deliberately made as simple as possible so that it
can be keyed in in a matter of seconds, rather than loaded from tape
every time it is required. You can, of course, add as many frills as you
desire once you become seriously involved in machine code
programming.

To run, amend line 1 to contain the required number of X’s. (Actual-
ly any character will do.)

Amend line 10 so that the loop is executed the required number of
times, i.e., replace LIMIT with 16514 plus the number of X’s minus 1.

Run, entering your code 2 hex digits at a time.

SAVE ! (Most important, because if the program crashes you will
have to switch off and start again.)

Run the m/c program by executing the USR function. The most
foolproof method is:

LET DUMMY = USR 16514
although PRINT USR 16514 or GOTO USR 16514 may be appropriate
on occasions.

If you make a mistake during entry, it is usually advisable to start
again. Once you get used to machine code, however, you will find that
you can edit many of the bytes directly from the ‘garbage’ which ap-
pears on screen when you LIST line 1.

Line Renumbering

It is a short step from ‘Line 0,” where we renumbered the first line of a
program, to a complete routine which renumbers an entire program.
This is very useful if you want your programs to look neat and tidy, and
essential if you want to sell or publish them. It is also a handy routine to
have loaded if you ever find that you have left insufficient room be-
tween line numbers to add a later amendment.

NOTES

As listed, the routine will renumber in steps of 5 (S in line 8960), starting
with 5 (F in line 8965). You may alter these values as you wish.

The routine works by scanning the Program Area (addresses
16509 onwards) looking for the Newline character (118). When this is
found, the following 2 bytes must contain the next line number, so the
new value is POKEd in (lines 8990-8985).
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Line 9005 prevents the routine renumberirg itself, by causing a
break (list) when line number 8960 is encountered. Note, however, that
the FIRST new line number is always POKEd in immediately, without
the program scan, so the routine WILL renumber its own first line if you
do not have a program entered for it to act on.

To run, enter GOTO 8960 (or RUN 8960) at any time. When the
listing appears (eventually), you must amend all GOTO and GOSUB
commands to suit the new line numbers, and finally delete the routine.

The major problems with this routine are that it is very slow and it
takes up a lot of room itself, so it can be used only on very short pro-
grams. (Also it takes no less than 65 keystrokes to delete it.) There is a
way around these problems, of course. . . use Machine Code.

MACHIME CODE LORDER

1 REM HHE=x (RS MAMY AS BYTES IW MAC PROGRAM:
18 FOR A=18514 TO LIMIT
1" IHFUT H$

.'..; HE"T FI

LIME REMUMBERIHMG

LET
LET
LET
LET
PUFE H. P
POKE A+1, F—'P+E =
LET D=PEEK
LET A=A+1

IF D<>112 THEW GOTO 2928
@5 IF PEEEK A=353 THEW GOTO 2@
2818 LET F F+5

00 00 00
B Bt a4 1)

—
=0

N T TR

MID T
Dol
N ) 1--.

F/25

—
g

.

3OS LT L L T L 0T L
G W0 LD OO 00
DU I o B R o ) B ]

Ot A0 OO 00 Q0 00 O

Lo
&

26
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Machine Code Renumbering

If you are going to enter this routine using the loader on page 51, put
27 X’s in line 1 and set LIMIT to 16540.

Important: Because this routine is translated directly from the
previous Basic program, it still searches for line number 9860 (byte
16h). Therefore, call by entering the basic line:

8960 LET D =USR 16514
Do not call in immediate mode, unless you insert a dummy line 8960
(e.g., REM). (If you can’t remember that, 9000 will do just as well, as
only the high-order byte of the line number is tested.)

Notice that bytes 01 and 02 commence renumbering at address
16542, and not 16509 as in the Basic program. This is because the
routine itself is the first program line; if you make any changes,
therefore, remember to set these bytes to the start of the SECOND pro-
gram line.
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AERN

e,
LI 500 I o2

L Y

Ca ) t-El VOO0 0 0

g™
L I ]

12

AR
=

.
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]

M prrsmm

Pt et ke e pd e ek

IDOo

MAT REMUMEER IHG

START LD HL.18542, 15T LIME

11 LN DE. @ LIME # &

ae FEMUME:LD B.S ;STEFS OF S
1z STEF  :IHC LDE JHEW MOL.IN DE
ig FI DJIHZ 253 s TO STEF '
Te LIicHL T i IMSERT

23 IMC HL s HEW

Ta LECHLYE ;  LIHNE MO,
23 METEYT: IHC HL sHEXT EYTE

7E LDy A. CHL ;
EE CF 115 ;I8 IT HAL

28 JEHZ 2548 s IF HOT.H=TEYT
23 IHC HL JHEXT LIME MO,
7 LD A.CHLY

FE 2 CF 35 15 IT 23e8

28 E JENZ 238 ;IF HOT.REHUME
Co RET i RETURH

i
[ ]

21

=T LD
e my
=

L5 |
I

0
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Chapter 7
Games

At last, the section you have all been waiting for. Don’t get too excited,
though; it is our belief that the best source of computer games is in your
own head, and in any case you will almost certainly get more enjoy-
ment out of writing games than actually playing them. What we will do
in this section, then, is show you a few of the many TYPES of computer
games, with an example of each. After that, if you want to discover the
next craze to replace Space Invaders, it is up to you.

Play Your Cards

Before you rack your brains thinking up new games, search the attic
and the local toyshop for the hundreds of existing games just crying out
for computerization. Many have already been done. (If you haven’t writ-
ten a mastermind program yet, you must be the only computer pro-
grammer who hasn’t, so stop reading immediately and get on with it!)
But there are many more waiting to be ‘discovered.’

All you have to do in this program is guess whether the next card
laid will be higher or lower than the last one. As soon as you make a
wrong guess, the computer takes its turn, and the winner is determined
by who has the greatest number of correct guesses. Simple but addic-
tive: the definition of a good computer game.

The computer’s strategy, such as it is, is to make the logical
choice, except for the mid-card 8, in which case it chooses randomly
(line 170).

Lines 535-540 are yet another pause loop. This time the pause is
greater when the computer is playing (pseudo-thinking time) as N¢<> 0.



Games

FPLAY YOUR CARDS

la REM 22458733T.J0KA

ry

1

U I 0 08 W I OO
[ el o I oy I v I )

o

L

O B G0 P o D

Lo 00
LB U ST WU B ot B L I A I o B

‘-ll““"‘“""h-*l-—l-l—l-r—l-!-d-p—l-r—l-l

LET x=8

LET H=X

LET RF=""
GOSUE S0
FEINMT AT 1.M;"HIGHER OR LOMER"
LET I#=IHKEVY#$

IF I$C2"H" AND I$<>"L" THEM GOTO 78
GOSUE S8

GOsSUE 486

IF A THEM GOTO 7B

FEIMNT AT 1,HM;"Y0OUR SCORE«ss—";LEM A$-2
LET H#=""

LET H=2

GOSUE 206

LET I$="LOMWER+"

IF w+RHD<E.5 THEM LET I$="HIGHER"
FRINT 1%

GOSUER S35

GOSUER SO0

18 GOSUE 466

LR ninin

O Je O3 G = 0
AR R A A R AR A R

IF A THEM GOTO le@

PRINT "MY SCORE«+e——";LEN R$-2

GEOSUE S35

CLS

FUH

4 LET A=1

B IF (I$010="H" AMD X<=Yy OR CI$clo=
"L" AMD ¥>=Y>» THEM LET A=A-A

RETURHM

LET Y=X

LET H=INT (RHD#13J

LET A$=A%+CHR$ FEEK (16514+¥0

FRIMT AT H.8.R%

FOR A=1 TO H#30+z6

HEXT A

FETURHN
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Headlines

Computers are excellent for playing word games. Another program
which you MUST write for yourself is Hangman, and for the more am-
bitious there are the ‘pseudo-conversational’ programs.

Headlnes is a variation of another computer classic. It prints
endless and often amusing rubbish onto your screen. Obviously you
can modify the strings as you like; obscene versions are fun, but
definitely not for publication!

NOTE

The subroutine at line 90 is not the most efficient way of selectingitems
from a string, but was chosen because it prints slowly, letter by letter,
and also allows the items to be of varying length.
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i

HEADLINES

LET AfF="«TOPLESS«AD+HUDE«EORTHG
HoERY e DERDH AT UIGLY "
8 GOSUE S0
LET AF="+FIOTATOMADMAMFOF-STRE+
ACTRESS«TERCHER Y ICAR+CATR IMCE="
GOSUE 20

PRIMT "&IH®";

2B LET Af="+STRIKE«SES+FERCE«DERATH

L Oh Ja
L Ln

[

PR Rl DN ORI e o B B R oy B

B U I I I cx

O e e WIS B B

RACE+SHOCK«ELACK <HI TE«"
GOSUE =6
LET A#="+DRAMAIARRUMOURRIOT«

MO TE+HORRDR «SCRAHDAL <R LEDGE «"
SOSUE

LET #=IHT CRHD#Z
FOR J=1 TO LEHM A#
IF AfcJsr="«" THEM GOTO 118
HEST J
LET #H=w-1
IF »-1 THEW GOTO 185
FRIMT AFOT0;
IF AFcJ+is="«" THEM RETURH
LET J=J+1

GOTO 126
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Royalty Check

This is our contribution to the growing range of educational games.
(Ugh! Turn immediately to Bowls! Alternatively, don’t TELL anyone it is
supposed to be educational.)

You have just written a wonderful computer program to control the
world’s economy, solve the mysteries of the universe, or, better still,
play chess in 1K! Naturally you send it off to “Your World of Practical
Printing Out Today,” who agree to publish it and pay you so much per
published page. You are very pleased when you see that your program
occupies a complete page, but it has been mixed in with a number of
advertisments, so to work out your commission you must calculate the
proportion of the page which actually contains your listing.

The ‘text’ represents your program, and naturally the ads have
been blanked out. You have two attempts to work out your payment.
The first attempt tests your spatial recognition as well as your math, as
you must estimate (or count, until you get good at this) the ratio of pro-
gram:ads.

If your first attempt is wrong, you will be told the number of ads,
and also whether your guess was high or low, so the second attempt is
pure mental arithmetic. Remember, however, that you must be accu-
rate to the nearest penny.

NOTE

Line 25 does work, because RND takes a different value each time it is
called. This is a very economical ‘random branch,’” as it uses no
numbers or variables, and it tends to produce a ROUGHLY equal divi-
sion of text/blanks.

incidentally, there is about one chance in 10 billion that this pro-
gram actually will produce a valid machine code program to control the
world’s economy.
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ROYALTY CHECK
S LET 2
15 FUF .T"El TO 14
15 FOR E=8 TO 2
28 PRINT AT J.K;
29 IF EMDZRHD THEM GOTO 45
28 PRINT "¢
35 LET 2=2+1
48 GOTO S8
43 PRINT CHRf% (RHD#1&+28)
o8 HEST K
55 HEXT J
&8 LET K=IMT (RHD®1& +1
g PRINT
TE PRIMT "£":E;"SFAGE"
75 IMPUT A
=6 LET J=K-k#2/158
&5 LET J=IHT <J#188+.50 /1608
@ IF A=J THEHW GOTO 156
25 LET AF="TOO LOW<."

U und aandll o
(PN (S PR

e

—
G
VD

-
S
=

l'.ﬂ TR RO

IF A>J THEHW LET RA$<S TO 20="HIGH"
FRINT A$:" THERE ARE ",Z:" RDS. "
IMPUT A

IF A=J THEHW GOTO 138

PRIWNT "HO, £":]

CLEAE

IHPUT A%

CLS

148 RUH

158
155

FRINT "YES"
GOTO 135
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Moving Graphics

The following games all adopt a different solution to the problem of fit-
ting a meaningful screen display, a moving graphics routine and a sen-
sible program, into 1K.

In BOWLS, the playing area is restricted to just the top 10 lines of
the screen, which makes perfect sense in the context of the game, and
leaves plenty ot memory free for everything else. CATCH has possibly
the least impressive screen display since you first turned the Timex
1000 on! But, having only 2 characters on screen does mean that they
can wander over the entire screen area without any problem. SPACE
RESCUE fills (almost) the entire screen with characters, and they all
move! How? By using the very concise and economical Timex 1000
command SCROLL.

Bowls

This game is played in much the same way as the ‘real’ version. Two
players (you can be both of them if you like) take turns rolling their
bowls toward the jack. The object is not to hit it, but to land closest to it.
Player 1 takes bowls 1 and 3; player 2 takes 2 and 4. The winner of
each ‘end’ bowls first in the next end. The Timex 1000 places the jack
for you, to prevent the first player having any advantage.

If you hit any other bowl, or the jack, this is dispatched to the gutter
and out of play. Clearly this can often be a good thing to do to your op-
ponent’s bowls, but if the jack is out of play, the end must be re-played,
so try to avoid deliberately hitting the jack except as a last resort. Your
own bowls will land in the gutter if they stray off the sides of the green
(which is 10 lanes wide: there is 1 lane on each side of the 8 marked
mats), or off the end (any roll of distance greater than 30).

Three inputs are required to set up each bowl: Mat number: In the
game as listed, mat numbers are deleted as they are used to discourage
continuous bowling from the same mat. However, you still CAN bowl
from any mat (or indeed from mats @ or 9, which are not marked), and
can easily modify the progam to leave mat numbers on screen.

Bias: This is the most interesting feature of the game. The bowls
do not roll in a straight line! Enter any number from minus 5 (severe left
bias) to 5 (severe right bias). Obviously an entry of zero will not be ac-
cepted (line 65).

Distance: You must judge for yourself how far to roll the bowl, and
also the extent to which the distance of the roll affects the bias.
Remember that a distance of 30 will reach the end of the screen. Enter-
ing ‘dist’ also sets the bowl rolling. After all 4 bowls have been bowled,
enter any NUMERIC value for the next end.
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NOTES

The number zero is used a lot in this program: Hence a variable has
been set to this value in line 5 to conserve memory.

The moving graphics routine is in lines 85 (to delete the previous
bowl position) and 100 (to print the new position).

A$ (CHR$(K + 157)) is the inverse numbered bowl (1-4).

Line 95 deals harshly with all bowls which stray out of range. What
problems arise without this line? (There are 3 possibilities: see if you
can predict all 3, and then try it.)

EOMWLS

ET 2=
FOR J
FRIMT
HEST J

FEINT AT EHD®S,REHD#18+28;","

FOR k=2 TO PI

FRINT AT 2.2 "MAT<"

INPUT L

LET A$=CHE$K+157

FRINT AT L.Z.A%

PRINT AT Z2.2;"BIAS"

IMFUT E

IF ABS E>S OR HMOT B THEN GOTO &8
FRIMT AT Z.Z2:"DIST"

,_..

S TO
J

II (i}
(]

Do s o

R A I S |

AR B

IMFUT 3
FOR J=2Z TO =
PRINT AT L..J:"s"

IF J:.7#5 THEM LET L=B~3+L

IF L<Z OR L>2 OR J=31 THEN GOTO 118
FRIMT AT L.J+1:R%

HEXT J

HEST K

IHFUT E

CLS

LI

et ot S TR ¥ I WO R N N O S O O O

e o v e 0D R R O O

i) R U o
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Catch

This is the archetypical moving graphics game. You can elaborate on
the basic routine as much as you like to produce a vast variety of
games. In this version, the $ character moves randomly about the
screen, and you must try to catch it in the ‘jaws’ of your character, the
letter C. As has become almost a standard for Timex 1000 games, the
keys 5-8 have been re-defined to control direction of movement (lines
65 and 75). The POKEs in lines 25 and 30 start the timer, and the
PEEKSs in line 100 read it. The PEEKS in line 85 check the current
PRINT position (which is immediately to the right of the C, if you
haven’t forgotten the semi-colon in line 40) to see if there is a $
character there. Lines 50, 60, 70 and 80 prevent the characters stray-
ing off screen. Notice that, as there are only 2 characters on screen, the
CLS function is used to avoid ‘overprinting’ the characters with blanks,
as in the previous program.

Space Rescue

Well, we had to include a space game somewhere! In this one, you
have to rescue the captives (.) from their guards (*). You score 1 point
for each rescue, but lose 5 points every time you run into a guard (at
which point the action pauses momentarily for your score to be
displayed). By using SCROLL, the only character which actually has to
be moved by the program is your ship (X). See lines 20, 25 and 35.
(Note that there is no routine to prevent you crashing off screen.) In this
program, line 40 sets the PRINT position immediately BELOW the X,
and line 45 looks at what is in this position, as before.

The string in line 3 is the arrangement of captives and guards, and
you can alter this to make the game easier or harder, as you like. We
found the arrangement as shown hard enough, and rarely managed to
obtain a positive score! Try omitting the inner 2 asterisks at first.
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FOKE 1543f 258

POEE 15437, 255

PRINT AT A.B; "%

PPIHT AT ®.%Y:"CY%;

LET A=A+1-2 +fFHDf.SJ
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Code Maker/Code Breaker

This program (Code Maker) will convert any message you enter into an
unbreakable code. Unbreakable, that is, unless the recipient of your
message uses the second program, Code Breaker.

To use the programs, first enter a number in the range of 1 to
65535, which will act as the SEED for the RAND function (line 15). After
you have entered your message, the coded version will appear on the
screen, together with the seed number. (If you want to make your
message totally secure, even from other people with a copy of this
book, delete line 35 of Code Maker, so that the seed number will not ap-
pear.) If you have a printer, simply enter COPY, and pass the message
on to a friend. If you do not have a printer, of course, you must copy the
screen display manually.

Code Breaker works in exactly the same way; simply enter the
seed number which precedes the text (or which has been agreed upon
by you and the sender privately), and enter the coded message.

NOTES

Several of the programs in this book have used the RAND function, but
none, so far, have used RAND X (where X is a KNOWN number in the
range of 1 to 65535).

The Timex 1000’s random number generator does NOT produce
purely random numbers, but selects numbers from a pre-defined se-
guence. The purpose of the RAND function is to fix the starting point
along this sequence. RAND 0, or simply RAND, will select an indeter-
minate starting point, but RAND followed by any number will select a
SPECIFIC point, so that although the numbers produced are still ‘ran-
dom’ (in the sense that they have no apparent relationship to each
other), the same sequence of numbers will be produced each time the
program is used.

In Code Maker, each letter of your message is replaced by a ‘ran-
dom’ letter (line 45). However, this ‘randomness’ depends on the
RAND seed, and provided that the same seed is used in Code Breaker,
the original message can be obtained.

The 2 programs are so similar that you need not enter both of them
from scratch. Judicious use of the EDIT key can save you a lot of typ-
ing. To convert Code Maker to Code Breaker:

Delete line 35

EDIT lines 45, 50 and 55
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Guillotine

This is an early computer game, given a new lease on life by the incor-
poration of a graphics display.

The computer thinks of a number in the range 1 of to 100, and you
have 6 guesses in which to identify the number. After each guess, the
computer indicates whether its number is higher or lower than your
entry.

The graphic display shows an executioner who raises the
guillotine blade one notch with each incorrect guess. After the sixth
wrong guess, the blade will fall, and your head will roll across the

screen!

NOTES

The graphics in this game are quite complex, so | have used a new
symbol (#) to indicate an INVERSE SPACE. Refer to the listing conven-
tions to make sure you enter the other PRINT lines correctly.

Because the graphics occupy so much of the program, the ‘feed-
back’ after each guess is restricted to a single ‘greater than’ or ‘less
than’ symbol (lines 110-120). After a correct guess, or an ‘execution,’
the mystery number is revealed. Press ‘Newline’ for another game.
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FOR F=R~SA TO 12
FRINT "feeeg"
ME=T F
FRINT " $#44#4«-1t21 2101
FREIMT AT 2.7 1251
FRIMT THRE &:"{3HHS 1
FRINT TAE &:"1T7HGL
FRINT "#-0-#e1321"
FOR F=-5% T0 7
FRINT AT 1&.5:00"
PRIMNT AT F.AAR: " eee?
FRIMT "#-—"
FRIMT "#essv
FRIMT "#ese"
FRIMT "# "
IF FrA-A THEH GOTO 125
FRIMNT "#e"
FRINT AT 18.5:"-"
IMFUT G
IF A=G THEM GOTO 1528
LET Ag="2"
IF GA THEH LET AF="Iv
FRIHNT TRE 12:;AR%
HE=T F
FRIM
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Bowling

| am absolutely hopeless at bowling! Every time | let go of the ball, | just
know it is heading straight for the gutter. How | wish | could run down
the lane and adjust its direction. . . .

That is precisely what you CAN do in this game, but that still does
not make it any easier!

The balls are released automatically from the left of the screen,
and head towards the pins on the right. Use keys “6"’ and ““7"’ to con-
trol the direction of the balls. When you hit a pin, it will disappear from
the screen, but it will not disturb any of the others, so you must actually
hit all 10 pins. Therefore you are allowed 4 bowls per ‘frame’—you will
need all 4 if you are to score 10 points.

After the fourth bowl, press ‘Newline’ for the next frame.

NOTES

Enter line 10 carefully. These are the PLOT coordinates (in CODE form)
of the 10 pins.

Lines 20 to 50 PLOT the pins on screen. Notice that the pins do
NOT form a perfect triangle; no pin is directly behind any other. Also, no
pin is in line with the starting position of the ball, so you MUST use the
direction keys to score.



Games

a8 0 T M T P W OO O S

......_.,. .,..,_ ._ -
I ooy s B ow B R o B o en ]
o3
on )

e M e
T T T O T

R

Ty U e 0 P e

Fode foode s e ks e

BOWLING
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FOR J=1 7O 1@

FLOT CODE AFC1».CODE A$C2D
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1
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Missile Attack

This is a VERY fast-action moving graphics game. You operate the
laser gun on the left of the screen, and the enemy missiles fly rapidly
towards you from the right.

Use keys ‘6’ and “‘7”’ to move your laser up and down, and ‘8’ to
fire.

The object of the game is to shoot down as many missiles as possi-
ble before either 10 missiles escape being shot down or a single missile
manages to hit your laser gun.

A reminder of the current score is flashed on the screen every time
you score a hit. The first figure shown is your total score, and the second
is the the number of missiles which have passed you successfully.

NOTES

Line 50 is the ‘laser beam.’ Notice that it does not extend right across
the screen, so you must wait for missiles to come into range. To enter
line 50, use 10 ‘exponentiation symbols’ (**), not asterisks. (The result
is the same, but the exponentiation symbols use less memory).

Line 35 skips the INKEY$ routine when you are not pressing any
key. Remove this line if you want to slow the game down slightly.
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Introduction To Part |l

The 16K RAM-pack is an invaluaple add-on to either the Timex 1000 or
Sinclair ZX81, if it is used wisely. Too many “16K’’ programs have been
published which are really nothing more than poorly written 1K or 2K pro-
grams that need the RAM-pack because the writer has not bothered to
squeeze them into the standard memory space.

This book is one of the very few which is dedicated exclusively to REAL
16K programs. If you want programs which you can key in and run in a few
minutes, then look elsewhere!

A few of the programs have required ‘Americanization’ (although they
were all written in England), and all will work on either Timex or Sinclair com-
puters. ‘Coin Analysis’ has, of course, been adapted to handle dollars and
cents instead of the original pounds and pence, but if you want to play ‘Pon-
toon,” you must still gamble in pounds. (We have casinos in England, too,
you know!)

Roger Valentine
London, Nov. 1982
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Listing Conventions

The following conventions have been used throughout this section. Please
study them carefully before keying in the programs.

| = Theletter|

1 = The number one

O = Theletter O

® = The number zero

+ = The quote image (SHIFT Q)

Space (WHERE ESSENTIAL AND NOT OBVIOUS)

# = Inverse space
1 = All items BETWEEN 2 up-arrows are to be entered in

GRAPHICS
UNDERLINING = All underlined items are to be entered in INVERSE

Note: These conventions are as used in Part |, except for the # character
meaning inverse space.
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Chapter 8
Graphics Programs

Tarot

Tarot cards are also known as ‘‘the devil’s picture book,” and a picture
book is precisely what this program is. Twenty-two different pictures
are held in memory and selected at random for display.

Here immediately is a problem and one which will come as a sur-
prise for those of you who thought that buying a 16K RAM-pack would
forever abolish the dreaded error-code 4 (out-of-memory).

A screen-full of graphics occupies 22x32 =704 bytes, so to hold
22 alternative displays would require 22x704 bytes, which is over 15K!
Obviously a shorthand method of defining graphics is required. One
such method would be to use the ‘Data Print’ technique explained in
Part |. This would compress each screen-full of graphics into a string
of, on average, 100-150 characters in length, so if you want to create a
‘picture book’ with over 100 screen ‘pages,’ this would be the method
to use.

However, any intricate method of compressing data is going to re-
quire a correspondingly intricate method of de-coding that data into a
display, and ‘Data Print’ has the disadvantage that it takes a long time
to actually produce each picture. Therefore for ‘Tarot,” we have used a
totally different technique, and the program is really 2 programsin 1, as
the routine for creating the graphics is actually a free-standing routine
which you may like to incorporate into other programs of your own. For
that reason, the routine is described in full, but first a description of
‘Tarot’ itself.

Lines 30-61 set up the array of card names. Don’t try to save time
by entering these in immediate mode, as they are manipulated during
the course of the program, so must be re-set for each deal (see line
360). Lines 110—150 are the standard ‘input-verification routine,” which
you will see used time and time again. (Much better than ‘INPUT T".)

Line 165 is a POKE worth memorizing: it increases the screen
display by 2 lines, so that ‘PRINT AT 23,. .. .. ’ becomes valid. (Ad-
dress 16418 contains the number of lines in the lower part of the
screen. Normally it contains ‘2,” allowing room for the INPUT prompt
and the INPUT itself, but you can safely change it to ® PROVIDED that
you change it back to 2 before any INPUT is required.)
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Lines 170-270 select the cards. As a card is used, a blank is in-
serted in front of its name (line 220) to signify this. This is clearly an inef-
ficient way of avoiding duplication, and would NOT be recommended if
a large number of cards were to be dealt. However, for 22 (or fewer)
cards it does not cause any noticeable delay.

Subroutine 600 prints the cards, with lines 700-760 printing the
name in inverse lettering. Subroutine 800 is trivial, but it is a nice form
of ‘idiot-proofing’ which lets the user KNOW he is an idiot!

Graphics Entry Routine

Line 1000 sets up an array of the 22 pictures, each 20 lines deep (not 22
as the bottom 2 lines are reserved for the title of the picture) and 24
characters long. This would seem to restrict the pictures to the 24 left-
most columns of the screen, but in fact the first character of each string
is a TAB number (0-9; line 1035 ensures this), so that each picture can
spread across the entire screen, provided that any line requiring
graphics at the right of the screen does not require any on the left. This
may sound a little complicated, but by the time you have entered the 22
pictures for ‘Tarot,” you will see how well it works. It actually saves
about 3.5K; try changing line 1000 to DIM P$(22, 20, 32) and see what
happens!

Line 1030 is an ‘ultra-shorthand’ for entering a blank line: just
press newline. The routine at 2000 is called by line 1035 whenever a
line does not begin with a tab number. Usually line 2000 simply rejects
the input and returns to line 1025 for another. However, if you enter X,
the previous screen-line will be deleted, to make error correction sim-
ple (lines 2010-2015).

Line 1040 prints each line of the picture as you go along, and lines
1050-1080 give you the option to reject the entire picture when it is
complete.

RUNNING INSTRUCTIONS

If you were thinking that ‘“Tarot’ was a nice short program which you
could key in and run in a few minutes, forget it! Just as the program was
written in 2 sections, running it involves 2 separate processes as well.
Before you call up all those pretty graphics with the main program, you
must first enter them, and this, | am afraid, is a longer job than typing
the program itself! Don’t worry, though, the results are well worth the ef-
fort, so arm yourself with a strong pot of coffee and off you go. ... (You
only have to do this once, by the way, not every time you use the
program.)
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TAROT (Continued)

CLS

FOR J=1 TO T

FRINT AT J-1.8;J;TRB 4;C$(P(Jo>

HEXT J

FRINT AT 23,8, "PRESS N/L TO DEAL AGARINW"
IF INKEY$<{>CHR$ 118 THEN GOTO 3S@

GOTO 40

CLS

FOR K=1 TO 20

FRINT AT K-1.%AL P#<C.K,1);F$<C.K.2 TO >

3 HEXT K

LET A$=""
FOR K=2 TO 20

IF C$(C,K)=":" THEN GOTO 750
LET A$=R$+CHR$ (CODE (C$(C.K>>+128)
NEXT K
LET C$(C,Ky="¢"
FRINT AT 21, ¢32-LEN A$>/2;A$
RETURN
PRINT AT 1@,8;"«~+THERE ARE ONLY 22 CARDS"
FOR J=1 TO 166
MEXT J
LET T=a
RETURN

DIM P$(22,28,24)

FOR J=1 TO 22

CLS

PRINT AT _21,@;"ENTER GRAPHIC MO.";J
FOR K=1 TO 2@

INPUT P$CJ, K>

IF P$CIK, 10="" THEN LET P$(J,K)="@"

IF P$CJLEL154"8" OR P#$CJ,K,15>"3" THEN GOTO z6ea

FRINT AT K-1.YAL P$(ILK, 125P$CT. K2 TO 2
HEXT K

PRINT AT 21.,8;"0.K, 7eeecteetettec"

IF INKEY#$="N" THEWM GOTO 1816

IF INKEY#<Z"Y" THEW GOTO 1870

HEXT J

CLS

FRIWT "HOW SAYE “TARROT

FRIMT AT Z.,@;"(FRESS 5 WHENM TAFE IS RUMMIHG)"
IF INKEY#$<2"5" THEW GOTO 1138

SAYE "TRROT"

FAHI

GOTO =&

IF K=1 OR F$:0J,E, 12 5"A" THEN GOTO 1825
LET K=k-1

GOTO 1823
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NOTES

Once you have typed in the program, please SAVE a copy on tape
before RUNning. You are strongly urged to do this ALWAYS, and it is
particularly important with programs using POKE statements, as a sim-
ple mistake could wipe out the entire program.

When you RUN ‘Tarot’ for the first time, you will be led straight into
the graphics entry routine. The 22 pictures are all listed below. Refer to
the listing conventions (page 74) if you have any problems understand-
ing these rather cryptic lines. Believe it or not, this was the LEAST
confusing method we could devise for describing Timex 1000 graphics
in print. (You should have seen some of the ideas we rejected!) Take
care with the spaces and inverse spaces where they occur within
graphic strings, and notice also that some cards (L’Empereur and
Justice) use ‘normal’ Timex 1000 characters like “O’’ and ““:”’ as well
as graphics characters.

Actually this process is a lot simpler than it appears from the
graphics listings. You will see the pictures being compiled on screen
line by line, so any errors will be easy to spot. Some of the cards are pic-
tured in Appendix 1 (pages 162-163) so you can see what the end re-
sults should look like. (You may, of course, custom design your own
tarot graphics. Save your tape of the ‘bare’ program so that you can
design as many different sets of cards as you like.)

When you have entered all 22 pictures, the ‘SAVE’ routine will be
called automatically. Make sure that your tape is long enough—we nor-
mally use C30 tapes for 16K programs containing large amount of data.
The program will then auto-run each time it is loaded, and the graphics
will be retained. DO NOT press BREAK and then RUN or CLEAR, or
you will lose the graphics (although they will be retained on the tape, of
course, so you only have to re-load). If you do press BREAK, then the
safe way to re-start the program is by entering ‘GOTO 40.’



Graphics Programs 81

1'Le Bateleur
D e=ETATY T
ToeY T4 T

o b O eh i o
F2EW——EE T
FISRELESHET T
Do HEL T
ST RNONES T

S THPGEHED T

S TOHHHERM T
Q= TORHHER#S T
= TORHHE# #FES T
[ tofHH### RS T
= ToHHHERD 21 T
= TOHHHE#T T
——=TSHHH#H#S T
= ToHH#E#S T
== TORHHE##S T
- TR HH#HS T

S TR HHARS T

S TORHH#HS T

L

0000

oL L L Ln D

T

ol Imperatrice

rem lime

B D E TS B §

B I I taiHd 1
S TLIHHM T

ST -SHFF#4 IS T
e TEHMOGHHGHOHS T
Qe t2F 000000001 1
S 12FFFFFFFFL

S MO E St 1
SRS FLITVEN T
SetHd L 20 1S HN T
RT3 5 S e it
SIHE$HS 1 D HREHT T
STEHH#Hoee L —HHHE T
STHHH#LG SO HBHT T
STSHHAHHASTT I HHHHT T
SHEHHH R HHH
STERH#HY e TOHEHN T

BTV ERHHES DR HE A T
ST R R R ee T HERET 24 T

Tarot Card Irkeut Listinas

2:'La FPapesss

St THHHHS

2T I s=—12HHHHH#
Q- ERTFVVEYS T

Qe 13 R1=2E<S T
= THHHHHHHH$ T

Qe 1R FPETRVVES T
- tOR 1 ZE<RI1ZES T

Qe tHFFFFFFFFFS T

Q- TEEEdEEE4 55T

- tE5ESe Y4 2851

= B Bt e Bt o
QeTEe5256] 5t

R il R e

RS R i R o e
S1El 2234 15 Yq 1

R e e N L e STl e
STSOGHHE# #HHH# ey
SOHHHH##$GHHHS = E 1 T
T HEHHHHH###HHHHESQGHS +

Ll

4:L.Emrereur

S PE DG GHHHE T
SRS O THHHZHHHES
SPEHEOHHH 0 THHHZHHS +
SetHEHEHHH MO THHHZ # 1
St HZEEFHH OO HHHEHG T
Q== 23T TREEHH O THHS +
et T TERAFH M THE T
ST e SEHSHHE T

Qe R IHTHE# 2 H#ED T
=T R-SHERHETHHESOHS
S TEUH R H THHESRRS T
SETSHEHERBEHHE THAHHT T
STOHEHHHHBEHTTTOHEL T
SToHEHAHEEHT T
STHEHAREL T

TTSHEHHE T

P PR S B



82 My Timex Sinclair 1000

I_.
—
m
L
E!
T

¥
T

SetoHE T

THHHM et/

7 T EEHHHHHN T

130G HHHHHHH e

IL|

-

Ty =)
5 = =
=4
)

m
=1
By
m
1
B
:-J
3
m
Y

(Ag]

& TS2E+2E+ZE++ D recdi t

5 THEGEGEEEEEGGEM ——esetl T

S 1SHHHHHHHHHHH# 1 o2 1

4 13TRV TRV TRV VRY VS Hlec e t
13RI RIRL R 56l e T
FIZHHRET TV VIV TV Hele#sl T

iy Oy
—

$ THEH - SHEECHUR s g
G tH#H SRR olE T

7:Le Chariot

R kS Ry
Qe TOHEAS T
Dt TOERSER T

Qe [ [ MO 21
DO e 1

e L e e e it T O

6 el et Y5275 1T
& THUAHEEE < CH###T—S3 T
& THRBESHAWI «SRBRT S B24 1
E152E 1 «S#H##UZH B H B0 1
6 15— —CHHHUSHIUSH4344E T
6 PO HHRTSHHAOHEA2<E 1T
€& N SE~CHH# S SeRBEL T
ET25E 5«0 HSHH{<ST

T 1580 3H#SH«S T
T15ege# | «HH#SH<E 1T

& 185« 3« 8#——+CH###<<81

185« 6R#——SHH#T T

& 120 2E e H##¥# 1T

7T R## 1 « Qe SHH# 1T

& L. Amoureus:

rew line
e 11 s
rew lins

B ok I o |

=24 it P T 4 S
TATFET T et TN T2 1
AT V2664 Y TA G0 T e 1

4 P8 e=—==S0HHMY < T OHHG 4 T 1t
315 FFF 1 V2FFF P24 1
G T2 eS| T3 25 s
4131 e 25 T 2 S
ST R E IR HUERET ST T
Eted =S8l 313 Y3eTF T 1
TTEF1 2715341

rew line

rew line

rrew line

rew 1ine

g:La Justice

newline
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0303030100 QD
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F:L.Ermite

newline
=17
Q=T 3HE4 1
D= TORERH4 T

S ohHH#HE4 T
Q= 1RR R R G EEY 1
St EHREE4 T
ST R RS T
Qe toeSee T T
DTS RNESH T
Qe TOSH e D T
S toef ] «5eH 1
e toeHHe S H# T
Fi [ W toeHH <S4 1
Qe toeHH S H# T
e tEeHHE S H T
St P eHHES—H T
DefeefoeHHES A H T
SHEHHHAS S

i11:La Force

newline
QR ] = 1T4 1T
Dttt 1T T4 1
ettt T 2 1
Dttt T2 1
Dttt 13 F Y5 T
D=1 TS T
S1eea6hYYY ] et T

STR##OYYYY | et T T

I 12H##YYY Y S T
SIR##74YYY Y 37667 T
S13YYY2dlWWEes###L T
STIYY I TOHE##HEHEHL T
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STZHEH###7 LB EHEE T
MHSSHT - SHERR#HUT
SIHSSH R HE T HEN T
DRSS R HE | —HE T
TTIQESH 1 =30 # 1<60E T

18:La Roue de Fortune

D~ 1E7REFE T
DT3P 8574 1T
FeT374e85+374 1
DetSe244¢85+31 31
248551 51
DT =20l | ey 1
SHRERARBERERSEEY
1S THEY B T
ST 85 5T
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FETET 80«51
et e goe+T 1
D= TPE 8567 T
- 17RE7 T

12:Le Fendu

newline
SHERHHBRARREREH
S 166 T
180 P
O 4ttt PO S Pl
18560 e
SHe—TOHEHD Tt
e 13EBS Tt
218583 T
O 13U Pt
IR TOHHT Pt
IR I Pt
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12:La Mort

rew line
Q=1 3TP77TYE T
SHI I e fT L eV T
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T

aew line
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R e T
rew line
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17:L.Etoi le

o

rew line

L e e

et e 531T T
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12:La Lune

Bt h Y i
el e e (BE 2N

e el vl R e

St P2 T
=11 T
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21:Le HMonde

e e e T o
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newline

rew line

rew line
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Graphics

If | were to mention the words ‘sketch-pad program,’ | am sure that
many readers would skip over this section and go on to something
more original. But ‘re-inventing the wheel’ is not always as fruitless a
task as it is made out to be, and sometimes it is possible to find a new
and improved solution to an old problem by approaching it from a new
angle.

There are 2 aspects to screen drawing; positioning the cursor and
defining the actual graphic character to be ‘drawn.” Most sketch-pad
programs give top priority to the first of these, but make changing the
character difficult or even impossible. Consequently they tend to pro-
duce ‘line drawings’ which fail to make the most of the Timex 1000’s
already limited graphic capabilities. This program gives equal priority
to cursor position and character changes, by operating in 4 totally
distinct ‘modes’ (or 5, if you include the SAVE option).

In CONTROL mode, a flashing X cursor can be moved about the
screen at will using the ‘arrow’ keys 5 to 8. To switch to 1 of the 3 DRAW
modes, just touch the appropriate key; G for Graphics, N for Normal
(alphanumeric) characters, or R for Reverse characters. (Also,
because key 9 says ‘GRAPHICS’ on it, | have allowed this to be used as
well as G to enter Graphics mode.) This causes a different flashing cur-
sor to appear, and the required characters can then be drawn directly
from the keyboard, without using the Shift key. In all 3 DRAW modes,
the cursor will move 1 position to the right after each character is
drawn, and will ‘wrap around’ the right-hand side of the screen to ap-
pear on the left of the next line. (Actually the ‘wrap around’ is ‘con-
tinuous,” which means that if the cursor is taken off the bottom right of
the screen, it will appear at the top left. Note that wrap around only
occurs in DRAW modes; in CONTROL mode the cursor is restricted to
the screen boundaries.

To change to a different character set, or to move the cursor to
another position in CONTROL mode, press Newline, and the X cursor
will reappear.

A complete description of all 5 modes follows below:

CONTROL MODE

Flashing X cursor: Keys 5, 6, 7, 8 (direction), S, G, R, N and ‘Graphics’
(9) are enabled. The cursor will travel through existing characters
without deleting them.
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89

GRAFHICS

10 LET G$="112345678A++DEFGHe—QRST bl H# 1"
20 LET P=0

2@
40

%)

LET (=8
LET k=P
LET ¥Y=@Q

6@ PRINT AT Y.X,

=
ce

26

LET O=PEEK (PEEK 16338+2S64PEEK 16399)
PRINT "%"
LET P=}

35 LET @=Y

188
i1
1za
1z@

J =]
DO R

U R |

LET A¥=INKEY$

IF A$="5" THEN LET P
IF A%="8" THEN LET F
IF A%¥="&" THEN LET C
IF A%="7" THEN LET @
IF A$="3" OR A%$="G" THEN GOTO So&
IF A%="R" THEN GOTO o8&

IF A%$="H" THEMW GOTO V@&

IF A%="35" THEHW GOTO Zooa@

3 FRINT AT Y.X.CHR$ O

GOTO 4@

FEM GRAPHICS

LET O=@

IF INKEY$="5" OR IMKEY$="G" THEM GOTO Si@
PRINT AT Y, "G"

LET A$=IHKEY$

IF A$=CHR$ 118 THEM GOTD 2@

IF A$=CHR$ 112 OR A$="8" THEN GOSUE S&6
IF A$<"1" OR A$"Z" THEH GOTO S3@

LET A$=G$(CODE A$-2E)

GOSUE 1 @&

PRINT AT Y.4iCHR$ O

GOTO S2@

REM REYERSE

LET 0O=0

IF INKEY$="R" THEN GOTO &1@

8 FRIMT AT Y.H:"R"

LET A$=IMKEY$: —

IF A$=CHR$ 112 THEHW GOTO 26

IF A$=CHR$ 113 THEM GOSUE 0@

IF A$<CHR$ 11 OR A$>"Z" THEM GOTO &3a
LET A$=CHR$ ¢CODE A$F+125)

FRINT AT Y.#.CHR# O
GOTO 628

3 REM HORMAL

LET 0=@

IF IMKEY$="H" THEN GOTO 716
FRINT AT ¥, %:"H"

LET A$=IHKEY$
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GRAPHICS MODE

Flashing G cursor: All alpha and numeric keys will produce the graphic
character shown on the key, or SPACE, where there is no graphic
shown on the key, or INVERSE SPACE: key 2. The RUBOUT (delete)
key (@) will work with OR WITHOUT using Shift.

REVERSE MODE

Flashing R cursor: All keys will give the Reverse (or Inverse) of their
normal character (except Space, of course, which will Break the pro-
gram—use Graphics mode to obtain Inverse space).

The Shift key must be used to RUBOUT, as the inverse zero
character on this key may also be required.

NORMAL MODE

Flashing N cursor: All keys give their normal character (except space,
as above—use either Graphics or Control mode if you require spaces).
Again, Shift must be used to obtain rubout.

SAVE MODE

There is very little point in creating a beautiful screen drawing if you
cannot save it on tape for recall later. Save mode, obtainable from con-
trol mode by touching key S, stores the entire screen display in a string
array, and then allows the program, with the stored display to be SAVEd
in the normal way. It is NOT necessary at this stage to decide that the
drawingis ‘complete,” LOADing a previous drawing from tape will allow
the option of simply displaying the picture on screen or of continuing to
work on it.

Note that formation of the array takes about 90 seconds. The in-
dication that Save mode has in fact been entered is that the cursor
disappears altogether when key S is pressed.

NOTES

This is a very easy program to type in, as the 3 DRAW routines (at lines
500, 600 and 700) are very similar, and all 3 may be entered at once
using the Edit function to renumber the lines immediately after you
have entered them.
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GOSN L QA Py = SN N
MDD DO DEEE

GRAPHICS (Continued)

IF A$=CHRE$ 115 THEH GOTO 2&
IF A%=CHRE$ 112 THEH GOSUE Z06
IF Ax="" THEH GOTO V3@
GOSUE 1064
FRIWNT AT Y.=iCHRE: O
GOTO 728
FEM RFUEBQLT
FRIMNT AT Y.s=ivsn
-1
8 THEH GOTO 37a
-.,. _:1
LET Y=%¥-1
IF ¥<@a THEH LET %==2
LET A#=""
FETUREN
FEM FRINT
FFIHT HT YoERE;

IF ?—:: THEH LET %=
LET O=FEEk <FEEEK 16
FETURHM

FEM SRYE
FRINT AT %
DIM S$o22.
FOR Y=1 TO :
FOR =1 TO 2
FRIMT AT Y-1.u-1:

LET S#iY.,=:=CHE% FEEK (FEEEK 1&3353+25c#FEEE 1
MEXT

HEXT %

CLS

FRIMT "SCREEHW HOW STORED IH AREAY S$a. "
FRIWNT AT Z.¢.:"EHMTER HAME OF GRAFHIC: -

0 IMFUT M¥F

GoIF Mg="" THEH GOTO 213z

FREINT AT 4 B "START THPE. THEMW FRESS S TO SRYE"
IF IHEEN#$<-"S" THEH GOTO 2489

SAYE H¥

CLS

FRIMT "PRESS DI TO DISFLAY SCREEM"

FRINT AT S.&:;"0r C TO DISFLAY AHD COMTIHUE"

LET I$ IHrEfi

IF I#<"D" AWD I#<:="C" THEM GOTO Z85@

FOR ¥=1 TO zZ2

FFIHT HT Y-1.8;5F0

HE

IF I$="D“ THEH GOTO 2149

GOTO 48

SAYE "GRERFHICS"

FLUH

35 +2SE#FEEE 163550

LSRR | | ]
SR

r'._l

Lo
L

[

T
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Line 10 contains a string of all the available graphics characters, in
the order of their corresponding keys, with spaces in the string for each
key which does not have a graphic on it. Note the inverse space cor-
responding to the Z key, which is necessary because the normal
Space/Break key cannot be used during the program run. You may of
course change line 10 so that other characters (e.g., Normal or Inverse
+, key K) are available in Graphics Mode.

Variables P, Q, X and Y are the previous and current Print coor-
dinates, which are altered by the INKEY$ routine (lines 100-140). Line
70 PEEKS the character which occupies the current PRINT AT posi-
tion, and saves it in variable O, so that it may be replaced once the cur-
sor has passed over it. Lines 505, 605 and 705 reset O to zero so that, in
DRAW modes, existing characters can be overwritten.

Lines 510, 610 and 710 are very important but often forgotten
whenever INKEY$ has been used to cause a program ‘branch.’” Ob-
viously it is necessary to detect that the finger has been removed from
the key before proceeding with the Print routine, or you will get a string
of unwanted Rs appearing every time you enter Reverse mode.

CHR$ 118 (lines 540, 640 and 740) is the Newline character which
causes each of the DRAW routines to return to the normal CONTROL
routine. CHR$ 119 is the RUBOUT character. Note that line 550 differs
from 650 and 750 in that it regards key @ as the same as RUBOUT (in
Graphics mode only).

The Rubout routine beginning at line 800 works in the reverse
manner to the Print routine beginning at line 1000. Compare lines
820-860 and lines 1020-1060, both of which allow cursor ‘wrap
around’ with lines 110-140, which keep the cursor within the screen
boundaries.

The Save routine beginning at line 2000 again uses the technique
of PEEKing the ‘contents of the contents’ of system variable DF-CC
(PRINT AT) to transfer each screen character into a 2-dimensional
array S$.

The program, along with this array, is SAVEd at line 2500, so that
on subsequent LOADing, the program will continue from this point.
Line 3140 is an endless loop which enables the screen display to per-
sist forever (or until Break is pressed), without being spoiled by the
‘end-of-program’ report code.

Finally, lines 9000 and 9005 are used in nearly all the programs in
this book. They are normally not an essential part of the program
(though there are exceptions—see ‘Kami Kazi Drive’), but are included
so that all the programs may be SAVEd by typing ‘GOTO 9000, which
will then cause them to run automatically straight from loading.
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Chapter 9
Game Programs

Pontoon

This is NOT the same game of Pontoon as the one you will find played
at your local neighbourhood casino!

In Part |, there are several casino simulations, all of which serve to
prove that the casino ALWAYS has the advantage over the player.
Historically, however, this has not always been the case. In com-
paratively recent times, pontoon was played accoring to rules which,
amazingly, were not only ‘fair,” but which actually save the player using
optimum strategy a marginal advantage over the casino. Unfortunate-
ly, these rules are no longer in force, but this program is an attempt to
reconstruct those glorious bygone days.

Of course, you must still play VERY well to actually make a profit
even when playing this ‘old-rules’ game. In certain respects, the
‘house rules’ employed in the program are even harsher than those in
force in present-day casinos. There is no such thing as a ‘stand off’; if
player and dealer have equal hands, then the dealer wins! Also, the
dealer (i.e., the computer) derives an advantage from the fact that
there is only 1 player (yourself) to compete against. For example, if you
have a 5-card trick, and the dealer has a score of 20 with 4 cards, in any
‘real-life’ situation the dealer would obviously stand, conceding defeat
to you, but almost certainly beating most of the other players. With no
other players involved, however, the dealer might just as well take a
fifth card, in the unlikely hope of drawing an ace, and indeed that is
what the computer would do according to the strategy of this program.

NOTES

A program of this length can be very easily understood if it is split into
several distinct sections. | haven’t used REM statements to distinguish
the sections, but you may add your own if you find them helpful. The
main sections are:

5-50 Initialization

5-110 The deal

115-445 Player’s cards and options
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FOMTOOM

1 GOTO 2818

S DIM T#.2:5,3

& DIM To2n

T DIM AFc4. 130

18 EAHD

15 LET S$="HDSLC"

28 LET H=188a

25 LET E#="STICKeOR«BIY0ReTHIST"

28 LET Td1:=8

35 LET T{Z»=8

43 FOR J=1 TO 4

45 LET A$CJ»="HZZ2455733TI0E"

R MEST J

S5 PRIMT "YOUR CRRDSes———4Y0U HAYE £":H
&8 PRIMT AT 11.8:"DEALERS CHREDZ"

=5 LET F=2

LET =1

GSUE S8d

LET A=1

LET E=1

GOSUER 1868

LET F=13

188 GOSUE &80

185 LET A==

116 GOSUE 1866

115 FRINT AT 21.8;"YOURE STHEE £o1@3"

128 IMFUT M#

125 IF MW#&="" THEHW LET W#F="1@"

128 FOR J=1 TO LEN M#

1235 IF WECT»C"8" OF WM$CTH:"32" THEM GOTO 124
148 HEXT J

145 LET Z=YAL W%

128 IF Z<18 OR S-1888 THEHW GOTO 1249

155 LET S1=%

168 GOSUR Sea

=5 FRIMT AT &9, 250H

@ LET FP=2
S LET =7
B GOSUE Sed
5 LET A=1
8@ LET EBE=2
3 GOSUER 1880
(5}

a

“

OV LG 00 00 ) ) T
DO DA I I

—
T

1 LET F=13

2 LET R=Z

1 GOSUE &88

GOSUE 1868

IF To1x=21 THEW LET RE#="POMTOOH"
FOKE 1£418.8
FRINT AT 23.8; :

FRINT AT 23, (238-LEH EF3/2:FE$
IF B=5 OF LEM E#<18 THEH GOT
2 LET I%=IHKEY#®

SO ORI ORI OO (S S S S ey oy

frl b = 00 050 L0 L0 00 00 =) =)

[

it
-
(X
[
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700-745 Reveal dealer’s first 2 cards
750-830 Dealer’s additional cards
2000-2110 End options
3000-6100 Scoring

9000- Rules

Subroutines:

500-550 Print card outline
560-585 Update ‘cash’ display
600-630 Print card back
1000-1110 Select card

1200-1270 ‘Ace-reduction’

INITIALIZATION

Afull pack of cards is held in array A$, with the suit being defined by the
corresponding element of S$. Scores are held in array T (1=player;
2 = computer), with the actual cards (maximum 10 required) held in T$.
N is the player’s current ‘capital.” R$ is a ‘report string.’

The use of the report string in this program is two-fold. Not only is it
a device for displaying user information on the screen, it also provides
game status information for the computer’s own use. At several points
the program branches according to the contents of R$ (see lines 240,
700, 740, etc.).

THE DEAL

The mechanics of the game require that a card is dealt to both players,
the initial stake is placed, and then a second 2 cards are dealt. This
complicates matters slightly; it would be simpler from a programming
point of view if all the player’s options were completed first, and then
the dealer’s cards dealt out. However, this alternation between player
and dealer is achieved by use of a ‘flag’ A (1=player; 2=dealer), a
‘pointer’ B (which represents the number of cards held by each player),
and 2 ‘print pointers,” P and Q (P = line; Q = column at which the card
is to be printed).

The actual printing of the cards is then delegated to the 2
subroutines 500 (card outline) and 600 (card back—the dealer’s cards
are not revealed at this stage). Subroutine 1000 selects a card from the
pack; line 1050 assigns it to the appropriate position in T$, and line
1060 prints it within the correct card outline.
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PONTOON (Continued)

IF I$<>"B" AND I$<>"S" AND I$<>"T" THEN GOTO 245
S PRINT AT 23, 0; " ¢ttt bbbt
IF I%="S" THEN GOTO 7B@
IF I$="EB" AND LEN R#$=25 THEN GOTO 4860
IF I%<>"T" THEN GOTO 235
LET R$="STICK«OR«TWIST"
uOTD 415
LET S=5+51
u“UB 560
LET R=1
LET E=B+1
S LET Q=Q+6
LET FP=2
GOSUR 568
GOSUE 1808
GOTO 225
FRINT AT P.Q,"1E?77RT"
FOR K=1 TO 5
PRINT TAB &, " 15«8 1"
NEXT K

3 FPRINT TAB & " tWeeet "

RETURN

LET N=N-51

PRINT AT 21,20;"¢eeee"
PRINT AT 21.206.S

FRINT AT @.25; "«
FRINT AT @,23;N

RETURN

FOR K=8 TO &

FRINT AT P+, G " tHHHHH T
HEXT K

FETURN

IF R#C1>="FR" THEM GOTO 2664
» LET R=2

LET P=13

FOR @=1 TO 7 STEF &

28 GOSUER S@e

J=
n L
Dol

| O ORIl i o B R B B ' O (I
NS O Cn s AN e O 0N

000 00 00 00 O o e e ) ) )

FRIMT AT P+1.Q+1:T$C2, INT <Q2722+1)
HEXT &

IF T<2»=21 THEW GOTO Z@og

1 R${1)=ﬁE" THEW GOTO 4886

LET B=Z

IF BE=4 AMD T<2»>16 THEW GOSUE 1268

IF To22<17 OF R$C1>="F" THEN GOTO &64
LET D#=5TR$ (T(20+1>

IF T¢Z2y=21 THEW LET I#="POMTOOWS / 5 CARDS"
LET I="DEALEF FAYS<"+D%

GOTO &0a0

LET E=E+1

GOSUE S@8

GOSUE 1964

LET Q=0+8&

IF To22>21 THEN GOTO 4568

IF E=5 THEHW GOTO =566
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PLAYER’'S CARDS AND OPTIONS

This section is quite straightforward, lines 115-220 accepting the stake
and calling the same 3 subroutines as above to print the second cards,
and lines 225-445 forming a loop for as many additional cards as are
required. The string in line 230 (and subsequently) is 32 spaces, used
to clear a screen line of unwanted text. There is a much neater way of
doing this, which will be used in later programs, but | will try and keep
things simple at this stage.

Line 125 is a useful way of setting a ‘default’ parameter, so that the
player merely has to press Newline when a particular entrv is expected.
Here the default stake is set to £ 10; carefree players may prefer to in-
crease the default value to something higher. The POKE in line 225 is
the same as was used in ‘Tarot,’ to increase the size of the screen. The
INKEY$ routine to enter the player’s selection (lines 245-270 is con-
ventional, but with a slightly unusual variation. Once option T (Twist)
has been selected, R$ is re-defined (line 275), so that the player is no
longer offered the option to Buy. Therefore line 265 not only detects the
key depressed (INKEY$), but also the current value of R$. (LEN
R$ = 25 only when R$ includes the word BUY, as defined in line 25.)

DEALER’S CARDS

Fortunately the dealer’s options in Pontoon are clearly defined by
the rules of the game, so there is very little need to give the computer
any ‘intelligent’ strategy (other than, as already mentioned, the ability
to play on regardless of the consequences whenever the player has a
5-card trick—see line 755). Line 750 is the only other sign of ‘computer
intelligence’: if the dealer holds, say, ace, 2, 3 and 4, making a total of
10 or 20, the computer will not stick on 2@ but will reduce its ace-count
and take the inevitable 5-card trick (see the ‘subroutines’ section
below).

The ‘dealer’ section commences with the overprinting of the 2 card
backs with the (already selected) cards themselves (lines 705-730)
and then continues adding cards in much the same way as before.
Note line 700, which detects if the player has ‘bust,’ in which case the
entire dealer section is skipped. D$ is a second ‘report string,” which
serves a similar dual function to R$, but which this time contains infor-
mation concerning the dealer’s hand.

END OPTIONS

Another completely conventional INKEY$ routine which branches
either to line 25 to continue the game, or to a comparatively trivial (user-
friendly is the more polite term) game summary and ending.
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PONTOON (Continued)

SOTO , :H

LET “=IHT {RHI%SZ2+1

FOR J=1 ToO 4

IF #<=13 THEH GOTO 1848

LET #=k-13

HE=T J

IF AfFcI.a="s" THEW GOTO 1866
LET T#:H. E\—Hf Jo a4 SE T
BT HI-;,H--”

IF A=1 0OF EB>Z THEH FRIMT AT F+1.02+1:T#IA.E>
IF =18 THEM LET ==1&

LET TeA»=TOAMN+A

IF «=1 THEH LET TiH»=T(ARI+18

IF ToA»»21 THEW GOTO 12684
IF A=1 AHD E=S THEW LET R#$="FIYE CARD TEICE"
FETURH

FOR J=1 TO E

IF T#oA.J.13="A" THEH GOTO 1256

HEST J

IF A=1 THEH LET EF="EUST"

GOTD 1116

LET TiA»=TiH»-1d

LET T#:A.J.1x="R"

GOTO 11686

FOEE 18415, 2

FRIMT AT 1S.13;"FRESS It TO DEAL"
FPRIMT AT 17.13;"0R @ TO FIHISH"

LET I$=IHEEY#

IF If<s"@" AMD IFC:-"D" THEMW GOTO 2838
CLS

IF If="D" THEH GOTO 25

LET I#="L0OsT"

IF Hx1ao&a THEH LET I$="HDH"

FRIMT "YoU ";I%." §£".ABS (MH-19@@:
FFIHT HT 16.8; "THHH}« FOR PLAYIHG.

__._-'

LET Df-“DEHLEF HAS FHHTDU {"

IF F#C1a="F" THEWM GOTO e@Ea

GOTO 2528

LET D#="DERLER HAZ S LHFI TRICE!
IF Rfc1»="F" THEH GOTO 80
LET Trz»=58

LET H= H——

LET =
GOTO &t

LET Ii¥= "TDU Goon®

LET Tela=54

GOTO 2528

LET D#="DEALEF HAZ ELZT"

LET Tez=a

IF F#cix="F" THEW GOTO 2538
LET I#="DERLER BIIHZ"

IF Tola=Te2» THEW SOTO 848
LET I#="%0OU WIW"
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SCORING

| won’t bother to trace the various spaghetti-like paths through this sec-
tion, as all the possible outcomes of a game must be accounted for,
however unlikey. (Line 3510, for example, prevents the stake from
being doubled when both player and dealer have a 5-card trick.) Suf-
fice it to say that all paths lead to line 6000, where the winner is
declared. Note that lines 6110 and 2010-2020 print the same message
at alternative positions on the screen, depending on the number of
cards displayed—a totally unnecessary cosmetic touch which never-
theless adds a touch of variety to the otherwise mundane process of
message display.

RULES

All the rules and running instructions are contained in the listing itself.
The rules are placed at the END of the program beginning at line 9080
for 2 very practical reasons. From the computer’s point of view, it is
desirable for the most frequently called lines to occur near the start of a
program, and although, in the interests of ‘structured programming,’ it
is seldom possible to adhere to this guideline very closely, it is clearly
sensible to place seldom-used instruction lines at the end. The real
reason, however, is that programmers invariably add instructions to
their programs only as an afterthought (if at all!) when the program is
virtually completed, by which time there is nowhere else to put them
other than at the end!

Note that the spacing in these PRINT lines is designed to create a
pleasing appearance on the screen, which unfortunately makes them
look rather odd when LISTed. Where 2 words are printed together
(e.g., MINIMUMBET in line 9110), you should enter them like this as
they will be split onto two screen lines when the program is run. Similar-
ly, double spaces should be entered exactly as printed.

The INKEY$ routine at lines 9150-9190 is rather interesting. The
rules are to be displayed on screen until the user starts the game by
pressing D. To make the display slightly more interesting, the figures
£ 8000 are flashed (normal and inverse), NOT continuously, but in a
regular pattern, with the inverse figures persisting for a short time be-
tween bouts of flashing. Notice that the INKEY$ line itself (9160) is call-
ed almost continuously, and that the ‘flash subroutine’ (9300) is very
short. Whenever you use INKEY$ to detect a user response, beware of
long loops which would cause a delay in a keypress being detected.
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6B38
&a4@
€@5e
c86a
687a
€a7s
6886
€[3s
6830
€188
clla
6128
€138
el e ]
29106
Saze
2638
Sa4a
2858
D866
[a7a
2688
2838
3106
2118

'J.'

9120

Fy)
-
LX)
[xn ]

'y}
[,
a
[xx]

3
=
=
3
=]
2
=

DT P ST SR S

o8
=15
s
E=3s)
=2a
B
18
20
368
aa
1a

=
e}
S
5

PONTOON (Continued)

LET M=H+5+5
FRIMT AT 23.8."¢ :
PRINT AT 23;{38-LEN %)/ 2, 0%
FOR J=1 TO 4@
HME®T J

GOSUE S¢S

FRINT AT =1.,a;"
FRINT AT 23, 0. "¢

PRIMT AT 21.6@,1%;" £";5

IF B=2 THEN GOTO 2804

FRINT AT 23.@,"PRESS D TO DERL OR @ TO FINISH®
FOKE 16413.2

GOTO 2@3a

SAYE "FPONTOON"

FRIWT AT 18,12, "1E7777?77RT"

FRINT TRE {z:"1S1POHTOONTS 1"

FRINT TRE 1z." NHeeseaasit"

FRINT AT 18.253:"BY Y+H"

FOR J=1 TO S8

MEXT J
CLS
FRINT THE 1@;"HOUSE EULES"

PRINT AT =,@&;"MAX. STRKE: f1lecg"

FRINT "MIM. STHKE: £1@"

FRINT "<JUST PRESS MEWLINE«<FOF MIMIMUMEET»":AT
&,8;"DEALER WIMS EGUAL HANDS"

FRIMT AT 1&,&;"Y0U MAY IWIST OR EUY EXTRA CARDS";
AT 12.@; "PONTOONS«+ANDIS CARD TRICKS FRYDOUELE
«(TO PLAYER OF DEALER>"

A PRINT AT 15,@: "MAXIMUM WIM PER HAND THEREFORE:";

AT 17.13:"£ Soga"
FEINT AT 13,8;"Y0U HAYE fl@8a TO STRRET. EBUT
+THEEAHK < ILL ALLOW«—Y0U
- IHLIMITEDCREDIT. «<FRESS I TO DEAL"
FOR J=1 TO 48
IF IHKEY#$="D" THEM GOTO 325@&
IF J>25 THEMW GOSUE 2380
HEXT J
GOTO 2156
FRINT AT 17.13:"§ Sooa"
LET S=RHDI#RHD
FRINT AT 1V, 13:"£ So@a"
RETURN
CLS
RUH S
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SUBROUTINES

The two minor subroutines 500 and 600 have been mentioned already.
Both merely print the card shape (front and back) at a position specified
by the ‘print pointers’ P and Q.

Subroutine 560 updates the player’s capital (N) and stake (S) by
overprinting the previous figures with blanks and then printing the new
values. Lines 565/570 and 575/580 could have been written as single
lines, but do not compress the whole subroutine into one line, as only
the second half of it is called in line 6075.

The ‘ace reduction’ routine beginning at line 1200 is called
whenever either player’s score exceeds 21. Any ace in the hand which
has previously been scored as 11 is now scored as 1. This reduction
operation must be performed one ace at a time, so once an ace has
been reduced, this fact is ‘flagged’ by inverting the letter A (line 1260).

Incidentally, it is a question of semantics whether lines 1200 on
should really be regarded as a subroutine at all. They are really a
branch of subroutine 1000 (called by a GOTO in line 1090), but are
used as a subroutine in their own right by line 750 (. . . GOSUB 1200),
where the computer is not FORCED to reduce its ace-count, but
CHOOSES to do so in order to take a 5-card trick.

Subroutine 1000 selects a random number in the range of 1-52,
and then uses a FOR-TO loop to reduce this to a number in the range of
1-13. The loop control variable J is then used to determine how many
times the number has been reduced, and therefore the suit of the
selected card, S$(J).

Notice that, as in ‘Tarot,” no attempt is made to avoid duplicate
numbers being selected; duplicates are merely detected (line 1040) and
re-selected. Because no more than 10 of the 52 cards will ever be re-
quired, this is even less likely to cause any delay than it did in ‘Tarot.’
But there ARE methods of selecting random numbers without any
danger of duplication, as we shall see in the next program Battleships.

Battleships

If Pontoon is essentially an adult game (at least, when played for
money), Battleships has traditionally been regarded as ‘strictly for
kids.” However, computer technology is changing all that, and | am
sure that as many adults will enjoy this version of Battleships as
youngsters will enjoy ‘Pontoon.’

The program is far more complex than Pontoon; there is a tiny
machine code routine to create a spectacular effect whenever a ship is
hit, and the entire display is generated by POKEing to the screen,
rather than relying on PRINT AT statements as before. Also, two levels
of play are included; the first, where the computer plays randomly, is
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1=UE SEae
uTo 25
LET A=F+CODE A% 13-3230+3235%CC0O0E AFC2-27+H 0
LET FH=FEEE H
FETUREH
IMFLT A¥F
IF AF="0UIT" AHD o< THEHM EETLUEH
IF LEH RA#>:2 THEHM GOTO 25
IF AFC13<"A" OF RFC13:"EY OF AFCZHC"1" OR RECZ 0
THEH GUTO 25
GOsSUE 18
FETLUEH
FOR J=13 TO 21
FREIMNT AT J. 2. " ety !
HE=T T
FETUREHM
FOR J=1 TO 12
LET LiI=USE 18514
HE=T T
FETLURH
LS
FREIMT THE 149 "ERTTLESHIFS"
IF FEEE 1e514=1 THEHW GOTO 135

FOR J=1 ToO 23

FOEE 16913+J, cCODE MEF I$€2-10-250¢1e+C0O0E MEC T€20-25
HE=T J

LET F=FEEE 1&633c+25e%PEEE 15337

FOR J=2 TO 28

FOEE F+J1+332, J+163

HMHE=T J

FOR J==& TO 33532 STEF Z
FOKE F+J, IHT {JA223+155

ME=T T

LET EEFLHY=w

OIM Coz23dn

OIM Mozzads

DIN &

LET H=#

LET Z=i

IF REFLAY THEH GOTO =324

FEIMT AT 11,3, "EWMTEE YOUE SHIF FOSITIOHZ"
FRIMT THE 12 "LEHW FEOM TO "

LET E¥="A'CHERIERt<—53"

FOR J=1 T 2

IF J:2 AND J<& THEH LET Ef="CRUIZER+s———=g"
IF J=& 0F J=¢ THEH LET E$="DESTEUYEER#e£i 33"
IF J>7 THEM LET EF="FRIGHTE&———- 23"

FRINT AT J+12.3.E%



104

My Timex Sinclair 1000

not terribly exciting, but at level 2 the program uses an ‘intelligent
strategy’ and plays a reasonably competitive game.

SCREEN POKES

Poking to the screen is itself rather like playing Battleships (although,
hopefully, less random!). The screen can be regarded as a 32 x 22 grid,
and any point can be accessed directly. Unfortunately, the design of the
Timex 1000 creates 2 slight problems not found on other computers;
the grid is not really 32 columns wide, but 33, the 33rd column always
being filled with character 118. Poking anything else into column 33 in-
variably causes disaster. Also, many of the Timex 1000 character
codes cannot be poked to the screen without causing the display to
crash. Neither of these problems should cause any great headaches,
however. Assuming that you know which character you want on the
screen, and where you want it to appear, there can never be any
danger of poking into column 33, or of poking illegal characters
anywhere.

The ‘address’ of the screen grid is not fixed, as on other com-
puters, but can be found very simply by PEEKing the system variable
D-FILE. PEEK 16396 + 256*PEEK 16397 gives the address of the 118
character immediately PRECEDING the screen grid, so the first screen
position is 1 plus this value. (I usually assign variable P to D-FILE
value—see line 150.) The ‘forbidden’ column 33 starts at P + 33, and
row 2 starts at P + 34, etc.

MACHINE CODE

The machine code routine in Battleships causes any 9 screen lines to
be inverted. Bytes 2 and 3 of the routine define exactly which 9 lines are
to be inverted, and these 2 bytes are actually changed during the
course of the program. The machine code loader is contained within
the Basic program—Ilines 110-125, with line 110 containing the entire
routine in hex form in a Basic string. Once the program has been RUN
for the first time, line 105 detects the presence of the routine in line 1,
and so skips the loader.
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BATTLESHIPS (Continued)

GOsSUE :_
IF FR<:8 THEH GOTO 296
FOKE H.
LET A1=H
FRINT AT J+1z.26.R%
GOSUE 25
IF FPR<:E THEMW GOTO 215
S LET L=RAES <H-Al>
LET D=
5 IF L=%AL E$cid4>-1 THEH LET D=1
IF L=23#%C%WAL E$cid:—-1» THEW LET D=33
5 IF D=@ THEH GOTO 215
FOR k=1 TO “WAL E#FCidx-1
5 FOKE Al+E#D#SGH (A-A12 .8
ME=T K
85 PRIMT AT 12+J.24: A%
A HEST J
A FRIMT AT 11,2 "COMFUTER HOM FLACIMG SHIFS"
FOR J=2 TO 2=
FOEE P+JI+32328, J+163
HESRT J
SOsUE a5
FoOor J=1 TO 2
LET R=IHT iRMHI%Z2Z34>+1
IF CiR»=1 THEHW GOTO 425
LET L= 1+kui8;+fT R0 N Eae
1 LET D=iRHDZ,S:%25+1
IF RHID:.S THEH LET D=-1%D
IF AES D1 THEM GOTO 45

LET K=L#D+F~-1
A OIF IHNT CEAZENSIHTOOR-127262 THEW GOTO 425
IF R+oL#D0:2324 OF E+oL#Da<1 THEHW GOTO 425
3 FOR k=R TO E+:{L#%D> STEF I
S IF Cioka=1 THEH GOTO 425
3 HE=T K
FOR KE=F TO R+:{L#D: ZTEF I
LET Cika=1
HE®T K
HEST J
FOR J=1 TO 224
LET MiJa=T1
HE®T J
FREINT AT 11
FEIMT AT =.
FRIMT AT 12,28 :
FRINT AT 8.27V."5 HHT o
LET M= 11
GOSUE 2
IF Hs-"uUIT” THEH GOTO {864
FRIHNT AT 17.29.R%
LET F=0{CODE Af:13-37V0+02cCC0DE RAFCZ0 2500
LET K
IF CoRa<>1 THEH GOTO &20+C0F s
LET E=151
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The routine is as follows:

01 42 00 LD BC, 66 GRID POSITION (START)
2A 0C 40 LD HL, (16396) D-FILE

09 ADD, HL, BC START POSITION

06 09 LD B,9 COUNTER

23 LOOP :INCHL SCREEN POSITION
7E LD A, (HL)

FE 76 CP 118 IS IT END OF LINE?
28 05 JRZ, 5 IF YES, NEXTLN

C6 80 ADD A, 128 INVERT

77 LD(HL), A PRINT

18 F5 JR 245 LOOP (next character)
10 F3 NEXTLN:DJNZ 243 LOOP (next line)

Co RETURN

Thinking of the screen as a 33 x 22 grid numbered from 1 (top left)
to 726 (bottom right), register BC is loaded with the grid number of the
position immediately preceding the line from which the inversion is to
begin (i.e., a multiple of 33). Register HL is loaded with the contents of
D-FILE, and then the contents of BC are added to this. The effect, then,
of the first 6 bytes of code are to load HL with the actual address (less 1)
from which we want the inversion routine to start. Register B is then re-
used, this time as a counter of the number of screen lines inverted (9).
The main loop then inverts each character on the next 9 lines of the
screen.

The machine code routine is called in a Basic FOR-TO loop (lines
75-85) to produce the flashing effect at the desired rate.

To use this routine in other programs, the following bytes can be
altered:

Bytes 2 and 3, to commence inversion at a different screen line.
(As used in Battleships—see Notes.)

Byte 9, to vary the number of lines to be inverted.

RUNNING INSTRUCTIONS

| hope that none of you have led such a sheltered life that | actually
have to explain how to play Battleships! The program allows you to set
up your own fleet positions on the top half of the screen, and then the
computer sets up its ships on the lower half. (Your ships are visible, but
the computer does NOT cheat! The computer’s ships are, of course, in-
visible.) Enter the grid coordinate of one end of a ship (then Newline),
and that position will be marked on screen. Then enter the grid position
of the other end, and, provided you have made a valid entry, the whole
ship will be drawn in. There are 9 ships in all to place.
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BATTLESHIPS (Continued)

LET CcRa=2

LET Sd10=5012+1

FOKE 18515.173

FOKE 1£516.1

GOSUE 75

FOKE A.KE

FRIMT AT ZB.232:5013

LET b—h+1

FRIMT AT 1.29:0C

IF S¢13=32 THEHW GOTO 2884

FRINT AT 11,8 " ettt it

LET H=@

IF H»—-1 THEHW GOTO 256
LET R=IMT (RMHD#:{235-Gr)+1
LET #=MIR>

LET M(R»=MCZ25-G

LET M{235-Gi=x

GOSUE 236

FRINT AT &.Z23,R%

LET K=23

IF PR{>E THEHW GOTO 785
IF Hl-i THEH LET H=x
LET S«<2 *—ifaﬁ+1

LET K=13

FOKE 16515;66

FOKE 1&8516.8

GOSUE TS

FOKE H

FRINT HT 9,23,5¢2)

IF S020=32 THEMW GOTO Z8a@d

GOTO &15

IF HOT H THEW GOTO 715

LET Hz=HZ+1

IF H2=1 THEH LET Hi=4

FOR J=1 TO 4

LET “—H+HfT:

IF #<1 O =234 THEH GOTO 256
huhHE 258

IF FH 'ﬁ AHD PARCE THEH GOTO 256

» THEM LET &=x
TD'

,-_;.5—|1

o THEH a:,n:nTn 215

LET L—HﬁJ)
LET HoJa=HC12
LET Hola=E

FRIMT AT &.23.R%

SOTD 75@

HEXT T

IF Hi=H THEH GOTO 37@
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There is only one point | would like to stress; this is really so ob-
vious that you may think that it is hardly worth mentioning, but | have
watched many people play with this program, and at least half of them
make a mistake here: when you enter a ship position to start at, say A1,
and the ship’s length is 5, then it will finish at either A5 or E1, and NOT

at A6 or F1!
You then simply take pot-shots at each other’s fleets, until one of

you has totally destroyed the other (32 hits). If you lose, or enter the
word QUIT instead of a grid coordinate, the computer will reveal the
positions of its remaining ships, by drawing them onto its grid. Because
the process of setting up your fleet takes some time and is boring, there
is an option at the end of each game to replay using the same positions
as before. The computer is so stupid that it will not remember these
positions; it will, however, reposition its own ships each game. (It isn’t
THAT stupid!)

NOTES

Having already mentioned the machine code routine and the screen
poke principle, the program can be broken down into easy sections, as
before:

10-90 A collection of short subroutines

105-125 Machine code loader

150-185 Print player’s grid (sea area)

190-370 Position player’s ships

400-415 Print second grid

420-515 Position computer’s ships

600-690 Player’s shots

700-795 Computer’s shots

850-975 Computer’s strategy (level 2)

1000-1050 Reveal computer’s ships

2000-2028 Declare winner

2030-2050 End options

2090-2155 Retain player’s positions for new game

3000-3080 rules

3090-3150 Initialize computer strategy (level 2)

4000-4070 Utterly pointless ‘end’ routine
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BATTLESHIPS (Continued)
LET H=H1
GOTO 865
LET H=&
LET Hz=@
GOTO 715
LET A$=CHR$ (H-CIMT Ci¥-1)"262%¥282+37)+CHREF (IHT
Cix=10/260+259)
9328 GOSUE 1@
235 RETUEM
1688 LET N=11
18685 FOR ¥=1 TO 234
1818 IF C¢xa<>1 THEW GOTO 1836
1815 LET A$=CHR$ <X-CIMT C0¥-13/280%2804+370+CHRES (INT
COR=1 02604250
igze GOSUE 18
1825 FOEE H. 2
1828 HEXT =
1335 FRINT AT 11,3 "PRESS AHY KEY TO COMTIHUE"
1345 IF IHKEY#$="" THEHW GOTO 1@48
1845 FPRIMT AT 11,8 " sttt ettt bbbt !
16596 GOTO 2838
2088 LET We="You"
201@ IF S¢22>5¢1» THEH LET M#="I"
2815 FRIWNT AT 11,3 WF: "«oH BY<"JAES (S0l 3-S0200
2828 IF M$="I" THEM GOTO 185G
2823 FOR J=1 TO 25
2826 HESET J

WO A0 LT D A0 D
0~ = =l Ty
LN AR R

2828 GOTO 1835
2838 GOSUER 55
2825 PRIMT AT 15.2:"PRESS H FOR HEM GRME":AT 17.2:"% FOR SAME

FOSITIOHS" ;AT 123.3:"A TO EHD"
IF IHEEY#="H" THEHW GOTO zzag
IF IHEEY#="4x" THEHW GOTO 4868
IF IHEEY$<:"5" THEW GOTD z64&
28 GOsSUE S5
2188 FOR J=F+&32 TO FP+353
IF FEEE J=23 THEHW FOEE J.8
3 IF PEEE J=151 THEH FOEE J.:2
HE=ST J
FEIMT AT
FRIMT AT
FRIMT AT
FEIMT THE =2
A FRIHT AT &, 23 """
LET REFLA%Y=1
IF H<>-1 THEH GOsSUE 2024
GOTO 135
GOSUE 55
GOSUE 28325

o

e L

DA RN Y]

2228 GO0TO 25

ZEaa CLs

082 FPEINT TRE 18:"BERATTLESHIFZ"

e84 FRIHT TAB 18, Y-——————————— Y

SAARS FRINT AT 2.8 "SET UP YOURs=SHI FPSe—OH—THE+~TOFHALF
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| am not going to explain the various sections in great detail this
time, but will concentrate on the more interesting features. But don’t
just type in the listing blindly; make sure you can understand exactly
how each section works before entering the next one.

The key to the program is in the way grid coordinates, entered by
the player or selected by the computer, are converted into screen
memory positions to be POKEd with the appropriate character. This is
handled by two of the early subroutines, and by one at line 980.

Subroutine 25 accepts the player’s entry, and checks that it is a
valid grid coordinate. (You will notice that, apart from the start and
finish options, which are handled by INKEY$ routines. ALL player en-
tries are in the form of grid coordinates, so line 10 is the only INPUT line
in the entire program.)

Subroutine 10 converts the grid position into a screen position,
with reference to variable P, which was defined as the D-FILE value at
the start of the program (line 150). Line 10 sets A to the address of the
screen position, and line 15 sets PA (PEEK A) to the character which
currently occupies that position.

It is clear from this that, because the player’s ships are visibly
displayed on the screen, there is no need to use any other part of
memory to define their positions. The same is not true, however, of the
computer’s ships; these positions must be stored in an array C, which
duplicates the computer’s grid, and in which @ =absence of a ship,
1=presence of a ship and 2 =a ship which has been ‘hit.” Hence, in
line 635, the effect of a player’s shot is determined by converting the
grid coordinate into a simple number (1-234), and the elemerit of array
C corresponding to this number is checked (line 645).

When the computer takes its shots, the process is reversed; it first
chooses a number in the range of 1-234, and THEN converts this into a
grid coordinate (subroutine 980).

The random number selection routine in Battleships is a vast im-
provement on those we have seen in the previous programs, and is
worth studying in detail. There are 234 (9 x 26) possible ‘target’ posi-
tions, so the normal random number routine would use a line like:

LET X = INT (RND*234) + 1
and then a line which checked whether X had been chosen before,
reverting to the above line for re-selection if it had. This would be fine in
the early stages of the game; there are 234 targets to choose from, and
the chance of duplication would be slight. As the game progressed,
however, there would be fewer and fewer unused targets, and the com-
puter would take longer and longer to find a ‘new’ value for X.
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BATTLESHIPS (Continueq)
«JF THE SCREEN."

2887 FRINT
ZB@3 FRINT "ALL COORDIMATES SHOULDY EE IM THEFORM

«LETTER FOLLOWED EY HUMBER."
FRINT
FEINT "THE COMPUTER WILL THEW FLACE ITSSHIFS.™
FRINT
FEINT "WHEHM FROMFTED. ENTER COORDIMATEZOF YOUR FIRST SHOT."
FEINT AT Z8.3:"FREESS AWY KEY TO CONTIHUE"
IF IMEEY#®="" THEMW GOTO 2815
CLS
FRINT "THE WIHMMIMG ZCORE IS Z2 HITS."
FRINT
FRINT "YouI MRY RESIGH BY TYFIMG "GUIT-."
FRINT
FREINT "AFTER A+LOMFUTER«IIN, OR—YOURREESIGHATIOHN.
«THE FOSITION OF THECOMPLTERSREMAIMIHG
«5HIFPS+ILLEE REWERLED."
FREINT
FRIWT "AT THE EWD OF THE GARME. OPTIOM ZWILLeALLOL
—NOLeTD RETRIM<THESAME FOSITIONS«FOR
#HOUR—SHIFS, (THE COMPUTER. OF«+COURSE.
A ILLREFOSITION ITS SHIPS. »"
2835 PRINT AT 17.%:"LEYEL 1: ERSY"
2848 PRINT AT 12,30 "LEVEL 2: HARD"
3845 FRINT AT 21.8;"(PRESS«+1 OR 22"
3858 LET I#=IHKEY¥
IEcEIF I$C"1" OR I$5-"2" THEW GOTO Z85E
3878 LET H=V'AL I#%-Z

Do o ot o B o ot B B oy ol U AN
| AR ORI DN O (e e A WP W Wy o
NN U RN N R

DRI R I O R N P O P

@28 IF H THEW RETUEHN
20268 LET H=0
2895 LET H1=8

21688 LET Hz=0

2183 DIM Hd4o

3118 LET H{1o=-1

\ LET Hizo=1

LET Hi3)=28

LET Hid)=-2&
FETURH

4808 CL=

4818 LET W$="THAMES FOR FLAYIMG $BERTTLESHIFS#"
48349 FOR J=1 TO LEN W#
4048 PRINT AT 189.08;W%$

[P X
Lol ol
L IS R O

DU o I B |

4858 LET W${Ji=CHREF¥ C(CODE WHCIH+128-25€% CODE WFCTa:12700
4858 HEXT J

4878 GOTO 4858

2888 SAYE “BHTTLESHIFPS"

816 RUM
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Compare this with the actual routine used (lines 715-730). An ar-
ray M is first set up (lines 505-515), in which the 234 elements contain
the numbers 1 to 234, respectively. The computer then selects a ran-
dom number R, in the range of 1 to the number of VACANT targets (line
715: G is a counter of the number of shots fired). X is then extracted from
the Rth element of array M. Obviously, for shot number 1, X will have the
same value as R, but lines 725 and 730 swap the contents of the Rth
element of M with the contents of the (235 — G)th element, so that the
array now contains all unused targets in its lower elements, (1 to
(234 — G) and all used targets in its upper elements (235 - G to 234). In
future passes through the routine, as G increases, so line 715 will
ALWAYS select a value of R which relates to one of the UNUSED
targets.

The routine at lines 325-355 also deserves special attention. The
player is allowed to enter any starting position for a ship (line 290) and
an end position in any of the 4 possible directions (line 315). The routine
checks not only the validity of the second entry in relation to the first
(note that the length of each type of ship is specified by the 14th ele-
ment of its name string E$, so make sure you enter all the strings cor-
rectly), but also determines the direction in which to draw in the com-
plete ship. A similar routine is used when the computer is choosing
positions (lines 435-480). This time both the starting positions and the
direction are chosen randomly, and the rest of the routine ensures that
the whole ship will fit in the grid.

Lines 665-670 and 770-775 modify the machine code in line 1 so
that a player hit will flash the computer’s grid, and vice versa.

COMPUTER STRATEGY

Obviously the main interest in this program is the way in which the com-
puter is given an ‘intelligent’ strategy. At level 2 the computer will en-
sure that a complete ship is destroyed once 1 part of it has been hit,
and (this part is based on my observations of the psychology of
Battleships players) it will also search around the ends of each ship to
detect fleets which are ‘chained’ together. The intelligence of the pro-
gram is as follows:

Subroutine 3090 initializes an array H, which merely contains the
4 directions from any grid position. Simple variable H doubles as a
pointer to the current hit position, and as a flag to indicate whether the
intelligence feature is to be used atall (— 1= no; @ = yes, but no hit; any
positive value =yes). H1 is a pointer to the first hit which located the
ship currently being destroyed, and H2 is a flag to indicate whether or
not the current ship has been completely sunk.

The intelligence routine (lines 850-975) is called whenever
H <> — 1 (line 710), but line 850 reverts to random search strategy (non-
strategy?) if a ship has not been located. When a ship is being ‘worked
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on,’ shots are fired in each of the 4 directions around the first hit until
the axis of the ship is determined. Then the elements of array H are
swapped around so that the computer will continue to fire along this
axis until the end of the ship is found. At this point, stage 2 of the
strategy comes into play, and ‘chains’ are searched for. Whether or not
this is an effective policy | don’t know. Certainly it is very effective
against ‘typical’ human opponents, but knowing that the computer
ALWAYS uses these tactics means that it is possible to make it ‘waste
time’ by NOT chaining your ships together.

When a chain is found, it is pursued to the end, again by swapping
elements of array H, if necessary. H1, however, is retained, so that at
the end of the chain, the other end of the original ship is destroyed. The
H and H2 flags are not reset until the computer is satisfied that it has
nothing further to gain from pursuing its strategy, and random search is
resumed (lines 970-975).

The intelligence feature does, of course, tend to nullify the ‘instant
response’ feature of the random number routine described earlier.
Things are speeded up, however, by line 887, which checks to see if the
relevant element of array M has been disturbed from its original value;
if not, the routine works almost as quickly as the random search.

PROGRAM IMPROVEMENTS

| don’t want you to think that the programs in this book are all perfect.
(What do you mean, you didn’t think that for a moment?) There are
several improvements you could make to Battleships, particularly with
regard to the intelligence features. When | wrote the program, it had
been a long time since | played Battleships, and the strategy was good
enough to beat me atleast half the time. However, now that | am an ad-
dict, the next step is to add level 3, where the computer uses a ‘bomb
pattern’ check, to avoid wasting shots (there is no point in firing at A1 if
A2 and B1 have already been used), and does not use the ‘chain
search’ so consistently.

Level 4 would be even closer to human intelligence. The computer
could keep a check of the lengths of destroyed ships, and modify its
bomb patterns to search most effectively for the remaining ships. This
is not as easy as it sounds; it is possible to disguise ship lengths by
close grouping, and even the computer’s supposedly random ship
positioning often manages to create some very deceptive groups. If
any readers decide to develop ‘Battleships’ to level 4 or beyond, |
would be interested to see their results.
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Fortress

This program takes the concept of ‘computer intelligence’ one stage
further. The computer plays 2 games: 1 is extremely difficult to beat;
the other is impossible to beat!

The rules of the game are contained in the listing, lines
5000-5130, and you should read these first to familiarize yourself with
the various options and objectives. The ‘board’ is illustrated on page
115, and you may find this diagram more helpful at first than the screen
‘map,’ as the connecting passages are NOT shown on the screen
display. Notice that each room, marked with a letter, is connected to its
4 nearest neighbors.

The game is rather unusual in that the 2 players, attacker and
defender, have completely different allowable moves, and hence the
program is 2 games in 1; you can play the attacking role to the com-
puter’s defense, or defend against the computer’s attack. (In fact, the
program contains 3 games in 1, because there is also an option for 2
human opponents to play against each other.)

At first sight it would seem that the defender’s lot is not a happy
one. He only has a choice of 2 moves per turn, and has to spend most
of the game sitting around waiting to be captured. The attacker not only
has much greater mobility, but also has the first move, which must
surely be an advantage. Unfortunately, if you believe this you are
heading for trouble. You may be able to beat a human opponent play-
ing the attacker, but the computer’s defense is infallible!

So perhaps the defender’s role is the best option after all? Try
playing defender to the computer’s attack, however, and you will still
find that you will be beaten most of the time!

(This program is great for demoralizing any of your friends who
claim that ‘““‘computers will never be able to play as well as humans.”)

NOTE

If you would like to work out the optimum strategy for both players
yourself before | give away any secrets, please do not read any further,
and key in the program ‘blindfold’ (if you can type blindfolded) without
trying to comprehend the listing at this stage.
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NOTES

The connecting passages will NOT be indicated when this map ap-
pears on screen.

The defender will be marked by the character : +

The attacker will be marked by the character : »

The defender starts in room D.

The attacker starts in room R.
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INITIALIZATION AND GAME ORGANIZATION (lines 1-245)

The fortress map or playing board is POKEd to the screen by the
subroutine in line 2, using the same technique as in the previous pro-
gram. The only difference this time is that the required screen positions
are not calculated by the program, but have been worked out on graph
paper beforehand, and are held in array A. Array L$ holds the legal
moves (for the attacker) from each room. Arrays C and G are used by
the computer in its move analysis. Most of the variable names are
mnemonic: AP is Attacker Position, NAP is Next Attacker Position, etc.
NO was intended to be a mnemonic for Number Of players, but in fact
in the 1-player game, it takes the rather strange values of 38 and 41,
depending on whether the player is in attack or defense.

HUMAN ATTACK (lines 1000-1270)

Lines 1040-1080 check the legality of the entered move, and illegal
moves are rejected and the appropriate Error report string (E$) is flashed
(lines 1090-1120 and subroutine 20-24). Obviously the condition
where the attacker has no legal move is fatal, so line 1130 terminates
the game at this point. Once a move has been accepted, the passage
used is blocked, IN BOTH DIRECTIONS, by lines 1160-1190. (The
mechanism for this is that the appropriate elements of array L$ are ad-
justed to 128 plus their original value.)

Line 1210 checks for a win, and finally the new position is POKEd
to the screen in lines 1200 and 1260.

HUMAN DEFENSE (lines 2000-2150)

This is naturally a much simpler version of the same routine. Move
validation is confined to line 2030; there is only 1 necessary error
report (line 2040) and the ‘passage-blocking’ is omitted entirely.

In the 2-player game, play alternates between routines 1000 and
2000 until such time as a win is signaled and the ‘end routine’ at line
7000 is called.

COMPUTER STRATEGY

The computer’s strategy for defense is contained in lines 8000-8020.
(Yes, that’s all there is!) Lines 8500-8775 are the computer’s attack.
Yout will notice immediately one of the truisms of computer games pro-
gramming: an infallible strategy is much easier to program than a
merely ‘best’ strategy!

I an NOT going to give the game away completely by explaining
how the defense strategy works. It is not too difficult to deduce by look-
ing at these few lines in relation to the way array C was initialized at
lines 30-48.
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HE=T T

RETURH

FRINT AT 28.8;"FRESS M+=TO RECALL MAF OF E<FORMORE RULEZ.™
LET I#=IMKEY#* -

IF I#<3"M" AMD I#<>:"RE" THEM GOTO 7

RETURH

CLS

FRIMT TRE 11;"FORTREZS."
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FOR J=1 TO Z@
= HERT J

FETURH
DIM C¢
2 LET Wl
32 LET

3 LET
LET

-
m
—

Croe B Ve 0 g T g |

M W
-
m
-
0 s 1 o 00 o o Ym0 108 8, 0 4 i [ 10 i A 1 o 0 v O w0 o U o s o O T v T Y

00 = T L $a 0 T

o 0 P S

b e s s L



118

My Timex Sinclair 1000

The attack strategy is based on the éomputer playing ‘best possi-
ble’ moves, until such time as the human player makes a mistake (as
they tend to do, these humans). Then the computer is able to ‘take
over’ the strategy it would use in defense (not the same moves, of
course, but the same strategy, played outside the A-B-D area), and go
on to win.

Therefore the major portion of the attack strategy is involved with
determining:

1) Has the defender made an error? (i.e., Is a ‘potential winning
move’ available?), and

2) If not, then what is the best possible move remaining?

Both these considerations are combined in a single routine which
‘weights’ all 4 options available according to the following table:

lllegal move -30
Potential winning move +15
Actual winning move +30
Losing move -10
Other moves — 1 for each blocked exit

from the new room

(The weighting for ‘other moves’ uses the look-ahead routine in
lines 8600-8610.)

Lines 8700-8775 select the best move, and where moves are of
equal merit, the move to the lowest lettered room is selected. Notice
that ‘potential winning move,’ i.e., one which will enable the computer -
to adopt its infallible strategy and ‘illegal move’ are not singled out for
special treatment, but both merely weighted along with the other
possiblities. The losing situation where all 4 moves are illegal is
detected in line 8745, causing the computer to concede defeat in line
1110.

| should mention of course that for the computer’s first move
(only), this entire process is skipped, and a random choice is made (line
8510).
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FORTRESS (Continued)

LET AC152=447
LET ALifR»=471
LET AC 1’ '—4-%-
LET ACi&»=044
ODIM L¥ECIS. 40
LET L#<C1>="ECDF"
LET L#:22="RDEG"
LET L#FcZa="HFHI"
LET L#$:4)="HEFG"
LET L#C(SH»="BGIK"
LET L#¥i&r="HDCH"
LET L#%(Fa2="EDEI"
LET L#:{s2="CFJL"
LET L#.{2:="GEEM"
LET L#%ii@»x="CHLF"
LET L#C113="EINMG"
LET L#FC1Z22="HIFH"
LET L#F{13»="1KRO"
LET L#Ci42="LOFE"
LET L#F(1S="MHERE"
LET L#Fcigx="JLHE"
LET L#C17»="MEOR"
LET L#F{1S3="HOFR"
DIM Gido

LET AF=15&

LET IF=4

LET G=@

GOSUE 15

FRINT AT S.&@:;"1: 1 FLAYERE GAME"
FRINT AT 7.8:"2: 2 FLAYER GHME"
FRIMT AT 2.4 ﬂ;' RULESH

LET I%= IHEEY
IF I#<"1" OR I$>"3" T
IF I#="3" THEHW GOTO S&
IF I#="1" THEHW GOTOD &
LET HO=2
GOSUE 13
SOsUE 2
FOR J=1 TO =6
HEST I
FOKEE F+ACAF 2. 136
FOKE F+ACDF, 21
. IF IHEEY#=1#% THEHW GOTO 22&
IF HO:J48 THEM GOTO 1684

e, b

H GOTO 126
(51%5]
(5 ]%]

IS, T s BN 1 I N W M O o oy B bt B IS o Y WO R 0 T Y SO (I o L W B I 0 Y S I O o s I B [ o |
|"| l"" | m
|:;| =

U O ORI OB ORI O T e e e e e e e S et W LS o w0 O I o o W IR B N W Bt T B BN B 0 0 T 'R Y
0 s ¢ B B T O o T o W B B e B )

3 © THEW GOTO Z8aa
245 hHTH SAGE

1688 PRIMT AT 21.8: "ATTRCKER MOVE « tHt"

1818 LET I#=IHEEY#

1828 IF I$="" OF I1#F=CHE% 1135 THEW GOTO 181@

1838 LET H=a

1848 FOR J=1 T 4

1E5@ IF LECAF. Jo=I1F THEH GOTO 1156

1868 IF LFECAF, Jo=CHE$f (CODE If+122> THEN LET H=MH+5S
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FORTRESS (Continued)
IF LECAP, J0CHR$F 123 THEW LET H=H+1
HE=T J
LET EI

!

LR |

e
AR e I 1)

.y
o)

[ i Y ¢ A S P O TS o S |

IF H 4 ik r =4 THEH LET EI-”HLL FHEEHﬂE- BELOCEED"

GOSUE 28

IF Efcls="H" THEH SOTO 2iza

GOTO 196G

LET HAF=CODE I%-3V

LET L¥F:AP.Ja=CHE$ CCODE LECAFP. J2+1220

FOR J=1 TO 4

IF L¥CHAF. Jo=CHE* “AF+Z72 THEW LET LFIHAF.J)=
CHRE$ CCODE LFECHAF. J3+12585

HE=T

FOEE F+ACAHFP ) AF+37

IF FEEE <F+ACHAFP» »<>21 THEMW GOTO 1258

LET WE="ATTRHCEER"

FOEE F+ACHAFY, 136

GOTD 7aga

LET AFP=HAF

FOEE F+ACHF. 136

IF IMEEY#=I1% THEM GOTO 1265

GOTO 248

FRINT AT 21.8;"LEFEMDER MOWE o+3"

LET I#=IHEEY#

IF I#%="" 0OF I$=CHFE$ 115 THEW GOTO 2814

IF I#="A" OF I#%="E" OFR I%="D" THEH GOTOQ 28748

LET EI—"LTH? IH YOUR AREH<"

I1|l “E

R ol I Tl
R B U B o B B

Pt h ek ok ok ek ek ek ek ok ek e
.,
5

o e el o S S S |

=2
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o L
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gl Sl o e A
U 8 o o I o B o o s B A
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R e e e e e S e e S
o B ORI ORI AT OO LN T (T OO ORI O

A
AOURT R

2
ol

LET HDF EHDE Iz--'

IF HDF=DF THEH GOTO 2K
FOKE F+ACDF . DF+37

IF FEEE cCP+ACHDFY 2138 THEM GOTO 2148
FOEE F+ACHIFPY . 21

LET W#="DEFEHDER"
GOTO FEas

LET IF=HIDF

GOTO 225

CL=

SOsUE 2

FRIMT HT 18,8 "THIS I

LGoOsUEe 7

IF I$="M" THEH GOTO S
CLS

FRIMT "THIS IS A GAME FOR 2 PLAYERS. OR1 FLAYEFR
«HHI THE COMFUTER.™

FRIMT

FRIMT "THE DEFEMHIDER {+)eI[S+RESTRICTEDTO ROOMS
«H.E AMD . THE ATTAHCEER ©tHt» MAY OCCLRFY

“HHY ROOM. ««EITHERFLAYER HMAY FASS TOes
AR—HOIRCEHTROON BYssResCOMMECT IHG
FRZSHGE, EUT THE ATTRCKERsIS+RESTRICTEDIH
+THAT . OHCE HE HASZ WSED A PASS-AGE., THAT
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FORTRESS (Continued)
—FRSSAGE«+ 1 S«=EBLOCKED . AND MAY MHOT
«EE REUSED."

5845 PRINMT

SE5E FRIMT "THE«OBJECT«{F«+THE—GAME IS«
TOCAFTURE YOUR OFFOHENT EYssMMOYINGIHTO
+THE FOOM WHICH HE CURREWTLYOCCUFIES.
CCAFTURES CAM OMLY TAEEFLACE IHW ROOMS
. F OF D. AS«+THEDEFEHDER CHHHOT
+ EAYE THESE.»"

SE55 GOsUe ¥

SEEE IF IF="R" THEHW GOTO SBsa

S08S CLs

SE78 GOsSUE 2

SETS GOTO S8SS

S@Ea CLE

SEES FRIMT "THE—HATTRCEER+AY LOSE THE GRMEEY
+BECOMING—TRAFFED+=IN~H FEOOMFROM WHICH
AL L +FASSAGES«—HAYERBECOME ELOCKED. "

SER38 PRIMT

SE3S FRIMT "AT THE START OF FPLAY:-

186 FRINT

S1685 PRIMT "THE ATTRCKER IS5 IW ROOM R."

=118 PRIWT "THE DEFEMDER IS IW ROOM D."

5115 FPRINT

5128 PRIMT "H.E. THERE IS HO PASSAGE BETWEEMROOMS

-0 OF BETHWEEW ROOMS D-E."
FRIMT
FRIMT "THE ATTHCKER ALWAYS MOYES FIRST."
FRIMT AT 15.8;"FRESS E TO FEFFHT RULES. "
FRINT THE Ej"ﬂ TO RECALL MAF.
FRIMT TRE &;"F TO FLAY."
LET I#=IHEEY#
IF I$="F" THEW GOTO 188
IF I$="E" THEH GITD 5825
IF I#:"M" THEHW GOTO S156
L=
GOsUER 2
GOTO 5125
FFIHT HT i1.8:"D: You WILL FLAY THE DEFEHDER"
FRINT AT 13.8;"[/: You WILL FLRARY THE RTTHCEER"
LET I#=IHMHEEY#
IF 1% :"I" HHD I#<>"A" THEHW GOTO &8z6
LET HO=COLDE I#
GOTD 288

U 1 o BN 4 o B O

-8,
.

oo

U L R ORI O e e S B e 0 O 3 O S WY R T P
[ B 5o T T I o B o X

e IF WEol»="10" AHD HO=41 THEM LET MW&E="you"

FiE IF HO=332 0OF CHO=41 AND WECL2="A"2> THEHW LET MWE="1I"
e PRINT AT 2180 WE; "IN,

G238 IF HMO=2 THEH FRINT "3".

WES PRIMT Mt
FBdE FRIMT AT 18,80 "PRESS P TO FLAY AGRIM"

VO4DS FEINT “OR = TO STORM
758 IF IHEEY$="F" THEH GOTO 7
THER IF IMEEY#C:"s" THEM GOTO Fasa
VEVE FPEINT AT 21. H "THAME:S FOR FLAYIHG FORTRESS"
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FORTRESS (Continued)
GOTO 2933
LET I$="R"
IF CcAP»=2 THEW LET I#="B"
IF C{AP»=3 THEHW LET I%="D"
FREIMT AT 21.8;"MY MOVE: <", 1%, "« PRESS M.LO"
IF INKEY#<>-:CHE# 110 THEH UUTU SudE
FRINT AT =21.,11; "= it
IF HO=38 THEH GOTO 2878
GOTO 1838
LET G=0G+1
IF Gx1 THEHW GOTO 2520
LET I$=L#cHF.,INT <EHD#d3+1>
GUTO =83z8
FRINT AT =1.6;"1 AM THIHEIHNGss——"
FOR J=1 TO 4
LET GoJi=@
LET FPM=CODE L#%:{AF.JN-327
IF PM<128 THEHW GOTO 2588
LET GLJo)=-38
GOTO Ss28
IF CoPM<=CoDRY THEM GOTO 2
LET GtJo=15
IF PM=DF THEHW LET G:J>=39
GOTO 2626

Q0 Q0 03 00 Q0 O3 00 00 O3 00 00 0D 00 00 00 00 00 OO Q) 0O O 00 Q0 =)
LA
cn
]
D]

RS ENESENENENENT A A oF: o I RO R B I B R R B R R B R R R R B R o R o D A A A R R e
0 0 G0 00— = T T O e e G0 G0 R0 [0 e e o] O O G f i i O

LA RN AR R R R AR DR DA R AR DR B R R A DA R A A R R R )

a IF FPM>4 OF FM=3 THEH GOTO S&&8
& LET G(Ji=—18@
& GOTO 629
& FOR K=1 TO 4
SEA5 IF L$CPM.EDSCHRE 123 THEN LET GoJoi=GiJli-1
5518 MEXT K
SE28 MEXT J
27eE LET K=G01o
718 FOR J=2 TO 4
8728 IF G(IO3K THEM LET K=GeJ)
8730 HEXT T
748 IF K<>-38 THEM GOTO S768
745 LET H=q
=275 GoOTo 1118
&7l FOR J=1 TO 4
S7ES IF GeJo<:k THEM ME=T J
778 LET I$=L$cAP.T>
775 GOTO S838
@88 SAYE "FORTRESS!
2E1E RIUH
Wordsearch

Wordsearch is a puzzle much loved by commuters for passing the time
on monotonous train journeys. At the moment, of course, it is not ter-
ribly convenient to use your computer on a train (although maybe the
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WORDSEARRCH

i REAHD

el

18 DIM A$C1G. 193

15 DIM L{1@>

28 LET A${1l="SIHCLAIR"

25 LET Lei»=8

2@ LET Afd2»="COMMODORE"

25 LET L<23=2

48 LET RA$<3»="HAFFLE"

45 LET Lc32=5

S@ LET A$C4="TRHDY"

55 LET Lidx=5

&8 LET H$'v1="HEDFH"

LET L¢So=

LET H$(6)="EHSIC“

LET L" r" "'\-'

LET A$:(7Fa="FORTRAMH"

LET LiV»=7¥

LET A%{&,="FRSCAHL"

LET Le22=6

LET A$c2a="COEBRL"

LET Le2a=5

LET A$C18)="FORTH"

LET L<ias=5

OIM =18, 25

DIM Dl 20

LET R#=""

DIM BFC322

DIM WECLS, 150

FRIMT AT S.18; "WORDSEARRCH"

FRIMNT AT 1&@.6;"PRESS C FOR COMPUTER WORDSY:AT 13Z.8.
"OR E TO ENTER YOUR OWH WORDZ™

IF IMEEY#$="C" THEW GOTO Z8a

4 IF IMEEY$<:"E" THEHW GOTO 1z@8

‘|| CLES

18 FOR J=1 TO 1@

2@ PRINT AT J#2.8; "WORD MO, ":J.

238 IHFUT T#

A LET LiJor=LEN T#

A OIF LoJo<l OR LoJaxie THEM GOTO 238

FREIMT T#

LET A$(J2=T%

3 HEST J

CL=

& FRIMT AT 16.6;"GRID FORMATION IS IW FAST MODE"

28 LET L=50F ¢RHD#REHD®REHDD

1 FAST

A FOR J=1 TO 18

LET L=L€Jd>»~1

130 LET SH=IHT (REHD#1S:+1

3 LET S¥=IMT C(RMI#153+1

LET DE=IHT RHD#®Z>-1

el st el el ol =l S S S e S W W T I s Y

=J @ LA QA LIPS e e & UG A O EN

Do o R U I R ) o
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Timex 1000 will feature its own battery pack and flat screen?), but at
least you will not have to worry about finishing before you arrive at
Waterloo.

The program sets up a 15x15 grid of ‘random’ letters, in which 10
words have been cleverly hidden. The words may run horizontally,
diagonally or vertically, backwards or forwards, which, even | can
calculate, makes 8 possible directions. You have the option, of allowing
the computer to use its vocabulary of 10 (rather single-minded) words,
or of entering your own words each time. In fact, using the latter option
does not, in my opinion, make the puzzle any harder (unless you use
stupid words like ‘A,” which will make it impossible), because the com-
puter will create a new grid every run, so that even with its standard
vocabulary no 2 puzzles will ever be the same.

Whichever option you chose, the computer will go into FAST
mode to set up the grid, which may be a little disconcerting as it looks
exactly as if the program has crashed! After a few seconds, however,
the grid will appear, with the 10 words listed by its side. When (if?) you
spot a word, 3 inputs are required to prove that you have located it
correctly:

WORD NUMBER: (1 to 10)

START (VERTICAL): The vertical coordinate of the first letter of the
word (1 to F; the Timex 1000 not only has a vocabulary composed en-
tirely of computer words, it also numbers the grid in hex!)

START (HORIZONTAL): ditto (horizontal coordinate, 1 to F)

(Itis not necessary to specify the direction of the word; if you get its
starting position correct, obviously you have located the entire word.)

Assuming that your entries are correct, the word will be marked on
the grid in inverse lettering, and an asterisk will appear next to that
word on the list. Remember that words MAY overlap, so do not
disregard inverse letters when searching for other words.

If you make an incorrect guess (as if you would ever do that!), the
polite message ‘WRONG’ appears, and you go back to step 1. If, after
several hours, you have still not found all the words, entering ‘QUIT’ in
reply to ‘WORD NO. ?’ will reveal the remaining words.

If you want to practice before keying in the listing, a sample grid is
shown on page 129.

INITIALIZATION AND ‘MENU’ (lines 1-290)

Lines 10-115 give the computer its vocabulary. If you are wondering
why it is necessary to specify the length of each word (line numbers
ending in 5), when the Timex 1000 has a perfectly good LEN function,
remember that DIMensioning the string array (line 10) predetermines
that each array element has 10 characters. Any unused elements will
be padded out with blanks, so, for example, A$(5) is not “ACORN,” but
“ACORN «~¢"" and LEN A$(5) will always be 10.
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260
3ra
380
320
400

440

o W N B &

Bt Bt T I B SR P S ORI e

PO Tt Bt B Rt B Tt B B sl IRl B B B s Bc¥ |

o L0 00 OO
bR AR B R R R R R

WORDSEARCH (Continued)

LET DY=INT (RND%3)>-1

IF DX=6 AND DY=@ THEN GOTO 356

LET FX=SX+(L#¥DX)

LET FY=SY+(L¥DY)

IF FX<1 OR FX>15 OR FY<1 OR FY¥>15 THEN GOTO 338
FOR K=8 TO L

IF WE(SK+C(DXHK) , SY+C(DY#¥K))=R$(J.K+1) THEM GOTO 440
IF W$(SR+(DK¥KD , SY+(DY¥KI>>"«" THEN GOTO 336
NEXT K

LET 5¢J.15=5X

LET 5¢J,2)=5Y

LET D<J.10=Dx

LET D(J,a>=DY¥

LET R$=R$+A$C(J, TO L+1>

FOR K=8 TO L

LET W$(SK+(DX#¥K),SY+(DY¥K))=A$(J,K+1)

NEXT K

NEXT J

FOR J=1 TO 15

FOR K=1 TO 13

IF W$(J,Kd)="¢" THEN LET W$C(J.KO=R$(IMT (RND¥LEHN R£:+1)
NEXT K

NEXT J

CLS

FOR J=1 TO 13

FRINT AT 8, J+1,;CHR$ (J+156>

3 PRINT AT J+1,@;CHRE (J+1560;"«" ;WE(T)

IF J<=18 THEH FRINT AT J.18;J;TARE Z1,A%(J>

A NEXT J

B PRINT AT 12,13, "TYFE “QUIT-",AT 13,26, "TO RESIGH"
SLOW

LET SCORE=&

FRINT AT 13.,8;"WOrRD HO. 7"
GOsUE 1804

IF T#="QUIT" THEH GOTO 29888
LET J=CODE T#%-2S

IF J>x18 THEW GOTO 7Fi@

IF AFCT, 10="%" THEN GOTO 71@
FRINT RT 12.8,R%CJ>

FRIMT "STRRET <WERTICAL»"
GOsSUE 18999

LET ==CODE T%$-28

FRINT "START (HORIZOMTAL>»"
GOSUE 1pea

LET ¥=CODE T#$-28

IF ScJ, 1=+ AND ScJ.20=%Y THEH GOTO Saa
FRINT "WREOHG"

FOR K=1 TO 28

HEXT K

GOSUE 15688

GOTO 7aa

LET SCORE=SCORE+1
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Arrays S and D will hold the starting coordinates of each word in
the grid, and their respective directions. R$ is a ‘dummy’ string, the
significance of which will be seen shortly. W$ is the grid itself, and B$
(line 135) is part of the improved ‘delete a line’ routine | promised you
earlier. B$ is padded out entirely with blanks, and so a screen line can
be overprinted with the simple command ‘PRINT B$’ (see subroutine
1500).

Lines 200-270 allow the user to replace the standard vocabulary
with other words, if the appropriate response is made to the INKEY$
routine (lines 170-190). Note that line 250 ensures that each word is not
more than 10 characters long, otherwise a ‘bad subscript error’ (report
code 2/260) would occur.

Line 290 is utter nonsense; it merely gives the computer a ‘little’
calculation to do so that the message in line 285 will be retained on
screen for a few moments, hopefully preventing the unwitting user
from having a heart attack when fast mode is entered in line 300.

GRID FORMATION (lines 300-660)

This involves selecting a random starting position for each word (X and
Y coordinates, lines 330-340), and a random direction (again X and Y
coordinates, each inthe range of —1to +1, lines 340-350). Notice that
these latter 2 lines theoretically allow a word to have a zero X-direction
coordinate, i.e., the word is totally vertical, and a zero X-direction
coordinate (totally horizontal)! Philosophers may care to speculate how
such a word would be represented; for the puposes of this program
however it is sufficient merely to reject this anomaly, and reselect
proper coordinates (line 370).

Having checked that the chosen starting position and direction will
allow the word to finish within the grid (line 400), the loop from line 410
to 440 checks to see if the word crosses a previously positioned word. If
it does, and the letters at the cross-over point correspond, that is alright
(line 420); otherwise a new starting position is selected (line 430). Once
a position has passed all these tests, the temporary variables SX, SY,
DX and DY are stored permanently in their respective arrays S and D
(lines 450-480).

Line 490 is very important. It ensures that the dummy string R$
consists of all the letters of the hidden words. It is from this string that
the ‘random’ letters which pad out the grid will be selected, thus
creating maximum confusion by ensuring that the grid is composed en-
tirely of letters used in the hidden words, and also that the frequency of
each letter is similar to its frequency in the hidden words themselves
(lines 550-570; the actual words having been placed in the grid in lines
500-520).

The screen is then PRINTed, while still in fast mode, a simple but
often-neglected time-saving device.
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WORDSEARCH (Continued)
FRIMT AT J.28;"$"
SoE GOSUE 2888
IF SCORE=16 THEHW GOTO 4868
LET A$CJa="%"+R$J2
GOTO 785
IHFUT T#
IF T#="0UIT" THEH RETURH
IF T#="1@" THEMW LET T#="R"
IF LEW T#<x1 THEHW GOTO 18G8
IF T#<"1" OR T#X"F" THEH GOTO 1966
FETURHM
FOR K=12 TO 21
FRIMT AT kE.8;E#
HEXT K
FETURH
FOR J=1 T
GOSUE 2806
HEXT J
GOTO 4806
FOR K=@ TO L{J»-1
FRIMT AT SCJ,10+<DT, 10K +1, 50T, 204000 T, 208k +1;
LET F=FEEE 18335+25C¥PEEK 16333
IF FEEK F+<i22 THEH FOKE F.FEEE F+123

[}
—
X}

I T OO T O O Tl s I O T O I S el o T B o B B o B 0

AR AR DA RN AR RN .
U AU U U U WO R BOOUR U U I U U U U R B OU

1 1a

RO e B e I O O 1 A ¢ B o oo I B o O S ¢
U]

LYWL R N S U R oS A U S I I I R R ORI O B O O e e e e e e —e w0 O
v, I:

A48 HEXT K

g58 EETURH

EEE GOSUE 15465

@18 IF SCORE=18 THEW FRIHWHT AT 15, &; "CONGEATLILATIONS"
G238 FPRIMT AT 28.8; "ANOTHER GAME Y- M)
@23 IF IMEEY$="%" THEH RUH

4@ IF IMEEY#<:"H" THEHW GOTO 4828

@58 CLS

BEE FRIMT AT 18.&:"BYE."

@ava hHTH 2999

BEE SAVE "WORDSERRCH

B1ia FEUH
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INPUT HANDLING (lines 670-850)

This section is quite straightforward. Once again, all actual INPUTs are
delegated to a single subroutine (1000). Line 1015 reconciles the ap-
parent anomaly between the decimal number 10 (entered as a word
number) and the hex number A (a grid coordinate). Notice how Timex
1000 character codes are arranged so that CODE ‘9" =37; CODE
“A” =38, etc., i.e., converting a string input to a number by using
CODE rather than VAL (as in lines 714, 735, 755) enables the alphabet
to be used as an extension of the numerals.

INVERSION SUBROUTINE (lines 3000-3050)

Called after a correct entry, or by subroutine 2000 after ‘QUIT,’ this
directs the PRINT AT position to the letter to be inverted (line 3010),
then uses the DF-CC system variable to detect whether the character
has already been inverted (lines 3020-3030).

PROGRAM IMPROVEMENTS

The following modifications occurred to me after ‘finishing’ this pro-
gram. Please feel free to add these features or any others of your own if
they appeal to you.

1) Add a timing routine (using system variable FRAMES; see
‘Clock/Calendar’)

2) Add an end option to reform the same grid (using a reinvert
subroutine similar to subroutine 3000), so that several players may
compete ‘against the clock.’

3) Add an end option to allow ‘user-defined’ vocabularies to be
SAVEd on tape and/or reused immediately.
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SAMPLE ‘WORDSEARCH’ GRID
Here is a typical example of the kind of grid created by this program,
using its own vocabulary:

123456 7S3RECTEF

1 SIMCLAIR
FHYEMCLDOEFCSCO 2 COMMODORE
ATLOLCHESRECEEOR 3 AFFLE
ARACEFTTMOMFFES 4 TARHDY
MOQCCSFPLDLCOOM S ACORM
TFCRASMALORREILA & ERSIC
EMYARCOMCYHMPOCRD 7 FORTRAH
ALIHLOTFLMAMMHCM 2 FASCHL
SHAARFADEROCCREFE 20 COEROL
ITHOOHOCLACHARREFR 168 FORTH

CERED Ffl:.f_:'EiF_:E-' SIRC]
HC IRCCOFAFCCAYE
HSLFAMSIMCLAIRE
AMTFCORETREANCEARR
HMICIRAOMETFEDF

LR S B e R = B W W B O O OO R (P

PORD MO,

Note: The Timex 1000 characters are formed in a ‘square matrix’
(8x8), whereas this printer produces rectangular (7x6) characters.
Therefore the grid produced on screen will be perfectly square, unlike
this reproduction which is elongated.)
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Kami Kazi Drive

This one is included for my benefit. It is my all-time favourite computer
game. You will probably hate it! There are no spaceships, no aliens, no
moving graphics of any kind—well at least it is different.

The intention was to create a game which balances the twin
elements of skill and chance as near perfectly as possible. When you
think about it, most games, computer and otherwise, either rely so
heavily on skill that expert players will ALWAYS beat beginners, or so
much on chance that you might just as well toss a coin to decide the
outcome. ‘Kami Kazi Drive,” however, is organized in such a way that,
although the expert will USUALLY score better than the novice, less
skillful players will win sufficiently often for them not to be discouraged.

(Note: Kami Kazi Drive is essentially a solo game, so ‘winning’ in
this context may mean either beating the ‘best so far,” or setting up a
personal best, or simply scoring higher than an opponent in a partic-
ular several-player session.)

RUNNING INSTRUCTIONS

As usual, the rules of the game are contained in the program
listing beginning at line 5020. These will give you some idea of what to
do, but the best way to understand the game is to have a few trial runs.

Each game consists of an unspecified number of moves, and for
each move 1 INPUT only is required. This should be a NUMBER, in-
dicating the speed at which you wish to travel for that move. Notice that
2 non-numeric ‘default’ inputs are acceptable: ‘P’ will maintain the
speed at which you are traveling at the present time, and Newline (on
its own) will cause an increase of 40 m.p.h. which is maximum accel-
eration. Any entry which exceeds current speed, plus 40, will not be re-
jected, but will also be interpreted as maximum acceleration.

The race-track style signboards will illustrate the next bend ahead,
and tell you the maximum safe speed for the bend and the number of
MOVES (not the distance) before you reach it. Your strategy therefore
should be to drive as fast as possible while still managing to get safely
around the bends. Penalties are incurred for:

1) Braking (i.e., reducing speed) too severely—probable damage
to brakes; possible damage to tires, and

2) Cornering at greater speed than the indicated safe maximum—
certain damage to tires; possible damage to brakes; possible drop in oil
pressure.

| will not explain these probables and possibles any further at this
stage. If you want to work out a mathematically optimum strategy, you
must first deduce the exact likelihood of each type of penalty by
unraveling the listing. Alternatively you may adopt a ‘trial-and-error’ ap-
proach, which may well be just as successfull
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KAMI KRZI DRIVE

18 DIM HN$d{ieD

28
299
el
35
4@
45
=15
(35)
&1
62
63
&4
65
€6
&7
71

b o )
[
—
L
74
s,
e
27
L)
s1
&2
83
ad
85
=13
a7

LET
DIM
LET
LET
LET
LET
LET
DIM
LET
LET
LET
LET
LET

Gosu
F’HHII
LET
LET
LET
LET
LET
FET 8
LET
LET
LET
3 CLS
FOR
FRI
HE
UUo
IF
FRI
IHF
IF
Hi=

DF=" P555555555555555555555555555585 1
E${32)

F=8

SE="M.P.H. "
F$="0-0"
ME="MILES"

FR=-1

B$(3.7.62
BFC3, 1 )=" 141"
BEC3,20="«13#1 1"
B3, 3o="13#1 1"
B$C3,40="13#11"
B$¢3.5)="4#"
B#(3.6)0="4#"
BFC3,.Fo="4"

BFi2, 1)="«c13##4 1"
BECZ, 2o="«138#1281"
BFC2,30="13#11"
B2, 4="4"

Bz, So="4"
BFCZ.E0="4#"

B2, 7o="#"

BfCl. 1o="«13##4 1"
BFC1.20="13#12#4 1"
BFC1,30="1#12HT"
B, dor="Heecdp"
Bfc1.So0="4"
BFl.6x="4"
BFCl,Fo="4#"

B S6G08

[ TR

oo
AN

20 5 e 0

wmEmACr

'..'$_ III:I I L 1]
i, Is..ll BFHPE!"‘II
$._ IIT FIEI" L1}

J=6 TO 28 STEF 2
NT AT 13.J:"e<131"
T
UB oUU

Ufc UF T=& OR E=8 THEW GOTO 16eo
HT AT 21.5;"ENTER DESIRED SFEED"
ut T+

T#="" THEM LET T$=5TRE$ (48+3Z0
T#c10="F" THEMW LET T#=STRE# =
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Notice that the ever-decreasing oil pressure is unrelated to your
driving tactics (apart from the possible drop for cornering too fast, as
mentioned above). This means that the game will NOT go on for ever,
so the ‘ultra-cautious’ strategy of keeping within all speed limits is not
(generally) to be recommended.

The game is over when either your tire efficiency or brake efficiency
has dropped to zero, or your oil pressure has fallen to below 5 p.s.i.
(Sparing no expense to ensure absolute realism in this game, | drove
my Ford Capri for several days with falling oil pressure, and can certify
that 5 p.s.i. is indeed the point at which engines tend to blow up.)
Players who beat the previous best are invited to enter their name, and
this will subsequently be displayed together with the ‘target’ score. An
option is provided at the end to SAVE the best score on tape as a target
for future games.

NOTES

The 3 main sections of the program are:

Initialization/Rules 10-180 and subroutine 5000
Game Loop 190-390 and subroutines

500, 700, 800 and 900.
Ending 1000-4110

Obviously the Game Loop is of prime importance, so | will explain
this section in detail.

Lines 190-390 form a ‘game handling’ loop, which accepts the
user input and then delegates all other aspects of the program to its
various subroutines. The only exit from the loop is in line 195; until any
of the conditions specified in this line are satisfied, the loop will simply
continue to accept inputs and delegate accordingly.

INSTRUMENT PANEL—SUBROUTINE 500

The figures on the instrument panel are updated almost every move,
so in fact the entire panel is reprinted each time. Line 500 prevents the
signboard (see subroutine 800) from being reprinted except after a
bend has been negotiated. Line 580 prints a ‘thermometer’ type
speedometer which serves no useful purpose whatever (a digital
speedometer is provided as well), but enhances the screen display!
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230
248
245
258
255
260
265
278
258
298

318
320
3308
348
350
360
378
388
358
g6 %)
o218
Sz28

5308

S4a
256
568
S7H
S75
288
a9
683
618
628
€38
41
&5
=1
Fad
7ig

—_

nd
&

Trlr = 50 0 Pl = T
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KAMI KAZI DRIVE (Continued)

FOR J=1 TO LEN T$

IF T$¢J»<"@" OR T$<J>>"9" THEN GOTO 21@
MEXT J

LET P=VAL T%

PRINT AT 21.06,E%$

IF P{5~-4@ THEN LET B=B-40

IF P{5-18 THEN GOSUB 700

IF P>5+48 THEN LET P=5+408

LET S=F

LET ‘Y=l=~1

LET 0=0-INT (RND¥S5)

IF ¥Y=-1 THEN GOSUB &80

IF ¥=8 AND S>XX THEW GOSUB 20@

LET D=D+INT (5/18)

IF B<® THEW LET B=0

IF T<& THEN LET T=0

IF 0<28 THEN LET X$="QIL"

IF B<=25 THEN LET Y#$="BRHKES"

IF T<=25 THEN LET Z$="TYRES"

GOTO 158

IF L>8 THEN GOTO 558

FOR J=1 TO 7

FRINT AT J+2,7.B%(X,J)

MEXT J

FRINT AT @, &6, Kx;"«" ;5%

FRINT AT 11.e6:Y%;"<«AHERD"

LET J=5/1@

IF J=6 THEN LET J=1

IF J>38 THEM LET J=38

FRINT AT 14,0;D%C1 TO JO,E$CT T
FRINT AT 15.8;"SPEED";TAB 160.5."«<";TAE 15,5%
FRINT X4;TRE 1@;0;"«";TAE 1S."P.5.1."
FRIMT Y$;THE 18,E;"<<";TRE 15;F%
FRINT 2%;TRE 16, T,;"«<",TRE 10.F%
FRINT "DISTAMCE";THE 1@;D,;TRE 13;M$
FPRINT "TRRGET",;TRE 18:F;TRE 15,M#%;TAE 22.M$

LET L=v

FETURM

LET Z=IMT CRHD#¥2)

IF PLE-280 THEM LET Z=IMT (RMD¥35

IF P<5-38 THEM LET 2=2
IF 228 THEN LET B=E-18
IF 2=2 THEHW LET T=T-1#&
RETLRM

LET H=IHWT CRMIMSH+1
LET Kr=n#¥z@

LET ==INT CHA2+.52

LET Y=IHT (RHI#43+3
FETURH

LET T=T-oCINHT CRHID¥ZO+10¥(5—xx02
LET E=E-i (RMD<, 30%¥30
LET O=0-0RMD, 20
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BRAKING PENALTIES—SUBROUTINE 700

Three fixed penalties are defined, and 1 is chosen according to the
decrease in speed. Note that the lowest ‘penalty’ is in fact no penalty at
all: A decrease in speed of between 11 and 20 m.p.h. will have a 50%
chance of incurring no penalty, 21-30 m.p.h. will have a 33% chance,
and greater than 30 m.p.h., no chance. A small decrease in speed will
not cause the subroutine to be called at all (line 265), and a large
decrease will incur a fixed penalty (line 270) IN ADDITION to the penal-
ty imposed by the subroutine.

SIGN BOARDS-SUBROUTINE 800

This is called once by line 180 (to display the first bend) and thereafter
by line 310 whenever a new bend is required. Line 800 selects a ran-
dom number in the range 1 to 6, which defines the severity of the bend.
XX (line 810) is the number converted to an actual speed (20 to 120
m.p.h.), and line 830 then determines which of the 3 signboards (in-
itialized in lines 60-87) will best illustrate the bend’s sharpness. Finally,
line 820 selects Y, the number of moves before the bend is reached, in
the range of 3 to 6.

CORNERING PENALTIES-SUBROUTINE 900

Line 900 ALWAYS imposes a tire penalty when the safe speed is ex-
ceeded; the penalty may be either 1 or 2 times the amount of the ex-
cess. Lines 910 and 920 occasionally impose brake and oil pressure
penalties as well.
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KAMI KAZI DRIVE (Continueq)

RETURH

DIM A$FCZ. 222

LET AFci1.13 TO 17="CERZH"

LET A$c2. 12 TO 17 »="CRAZH"

IF 0x4 THEHW GOTO 182a

LET A$Fc1.13 TGO 1Fa="EQOOM"

LET Afcz. 13 TO 17 »="EDO0M"

FOR J=4 TO 28

FRIMNT AT S.8:A%CIA°2-IHT (I 20415

IF J=5 OF Jxi1 THEH GOTO {1855

FEINT AT J.H:E#

MEST J

CL=

IF DxF THEH GOTO ZRGE

FRIMT AT 14.8;"FPEESS P TO FLAY AGAHIH"
FRIMT AT 13.8;"0Fr = TO STOPR"

IF IHEEY#$="F" THEH GOTD 25

IF IMEEY#<:"s" THEW GOTO 2858

GOTO 4E8a

FRIMT D:;"+«IS THE BEST SCORE S0 FAR"

FRIMT "EMTER YOUFR HAME"

IHNFUT H#

LET F=ID

FRIMT AT S.8:s«————{ELL DOle«" i NE

GOTD 2824

CLS

FRINT "THE EBEST SCORE IS«":F."«<":M¥

FRIWT "SCORED EBY«".HF

IF F{=FF THEHW GO TO 23233

LET FE=F

FRIMNT AT 1&@.8:"THIS IS BETTER THARH THE FREWIGLIZ™

FRINT "BEST AS HELD OH YOUE THFE"

FRIMNT AT 15.&:"IF YOU WANT TO ZAYE THIS SCORE"

FRINT "START TAFE. THEH FRESZ 5"

FRIHT "(OTHERMISE FEESS Ha"

IF IHMEEY#="5" THEHM GOTD 2@1&

IF IHEEY#$<:"H" THEW GOTO 4834

CLs

FRIWMT TRE = "EAMI ERZI DRIVE"

FPRINT AT 1&.2:"D0 YOoU WAMT IMSTRUCTIOHS?"
IF IHEEY#="H" THEH EETUEH

IF IHEEY#<:"%'" THEW GOTO S8le

FRIMT AT =.8;"THE OBJECT OF THIS«GAME«+IS«TODRIYE
+FAFR AS FOSSIBLE—EEFOREYOUR CAR CERSHES
1R BELOWS UF."

FRINT

FRIWT "OBRYIOUsLY Yoo MILL COVER GRERTERDISTAHMCE
«BY DRIVIMHG FRST."

FREIMT

FRIMT "HOWEYER . +CORMER IMG—HT+—EXCESSSFEED. OF
+ERAKIHG TOO=SEVERELY.CAH DRMAGE

“POURE HEALTH. "

T
ol
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ENDING

Much of the end routine of ‘Kami Kazi Drive’ is cosmetic. That is, it is
not vital to the game, but adds the finishing touches which distinguish
‘work in progress’ from a completed program. However, the SAVE
routine at line 9000 is unusual, and deserves some comment.

Before | explain the various PEEKs and POKEs, let me pose you a
common programming problem: Very many programs require a ‘Data
tape’ (i.e., in the case of the Timex 1000, a copy of the program) to be
recorded after arun in which data has been altered. Most business pro-
grams will require this, and Kami Kazi Drive requires a new tape to be
made if the ‘best score so far’ is to be retained. Importantly, this
‘Record Data Tape’ option (or command) must be the VERY LAST ac-
tion taken by the user, and there should be no further chance of amen-
ding data once the tape has been made.

A normal ‘programmed save’ (i.e., the inclusion of SAVE as a pro-
gram line, followed by RUN, or GOTO.. . .) will result in the program re-
running when the SAVE is complete. This is just a Timex 1000 quirk,
and is usually of no importance; in fact, when using the GOTO 9000
convention adopted throughout this book to SAVE a program in the first
instance, it is rather encouraging to see the program reappear! Unfor-
tunately, there is nothing more absurd than for a program to re-run
AFTER the user has indicated that he has finished.

The problem then is how to write a programmed save routine
which will recognise:

1) Whether the SAVE routine itself has just been called, in which
case in will NOT run, or

2) whether the program has just been LOADed, in which case it
WILL run, or even

3) whether the SAVE routine is being called for the first time, i.e.,
from an ‘immediate’ command, in which case it will also run.

This is not as easy as it might sound. Remember, that a program is
LOADed in exactly the same state as it was SAVEd, and that execution
will continue immediately from the line following the SAVE instruction.
Therefore it is impossible to use any variables as flags to indicate
whether the program is to run or end.

The solution used here makes unconventional use of a Timex
1000 system variable (16390 MODE). You will see from the Sinclair
manual (p. 177) that the early system variables are NOT saved.
Therefore it is possible to use MODE not for its normal purpose (to in-
dicate the kind of cursor to be used), but as a flag! MODE is given the
value 4 when the program is SAVEd (line 9010), and of course retains
this value at line 9030, causing the program to fall through to its natural
end at line 9999. When the tape is next LOADed, MODE will not have
this strange value (4 indicates Graphics mode!), and so line 9030 will

cause a branch to the desired line 90.
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KAMI KAZI DRIVE (Continueq)

5878 FPRINT

5888 FRINT "ALS0, YOUR+CARHAS—HAN—ENGINEFAULT., AHD THE
«0IL PRESSURE WILLDROF UWCOMTREOLLAELY."

S898 FRINT

6880 FRINT "YOU«MUSTORK««0UT «+THE+-BESTSTRATEGY
«BY FLAYING THE GHME."

6818 FRINT AT £1.3;"PRESS ANY KEY TO CONTIHUE"

6@z IF INKEY#$="" THEN GUOTUO bzt

eBz@ CLS

6848 FRINT "THE INSTRUMENT PANELe«<WILL<<TELLYOU+YOUR
~CURREMT «+SPEED, «—~0ILPRESSURE, THE
«EFFICIEHCY OF YOURBRAKES AND TYRES
«{PERCENTAGE> RASWELL RS THE DISTRHCE
«COVERED ANDTHE BEST 50 FAR."

6838 FRINT

6868 FRINT "A SIGH BOARD WILL ILLUSTRATE THEHEXT EBEWD
«AHEAD, AND+WILL«+SHOWTHE MAXIMUM SFEED
—~ATWHICH«<ITMAY BE SHFELY HEGOTIATED."

6E7a FRINT

6888 FRINT "SIMPLY ENTER THE SFPEED WHICH YOUMWISH TO
«DRIVE AT ERCH MOVE."

6830 FPRINT

6188 FRINT "MAX. ACCELERATION=4& M.F.H./MOVE"

6118 FRINT

6128 PRINT "<{JUST PRESS HA/L FOR MRXIMUM. «OREHTER«+"F~
«TOMAIMTRIN—CURRENTSPEED. > "

vaee FRINT AT 21,35, "PRESS ANY KEY TO FLAY"

7818 IF INKEY$="" THEN GUTU 7@lg

7828 RETURN

2008 LET F=@

2883 LET PR=-1

2816 FPOKE 16324@.4

2815 SAYE "KAMI KRZI DRIVE"

2828 CLS

2825 IF F<PR THEWM RUH

9830 IF PEEK 1632@=0 THEN GOTO =@

48 POKE 16356.86

98 CLS

92 PRIMT AT 11,3 "THAHKES FOR PLAYIHG. EYE."
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The other half of the problem is much simpler: lines 9000 and 9005
are never called by the program, but are only used by the immediate
command GOTO 9000. Therefore a flag device may be used to in-
dicate whether the program should run (after an immediate SAVE) or
end (after a programmed SAVE). In this case, F and PR always have
the same value at the end of a run, so setting them to different values
(any values would do) will cause the branch in line 9025.

STRATEGIC CONSIDERATIONS

As | am the writer of this program, | suppose that for the moment at
least, | must be the world’s best (i.e., only) player. My own personal
best score, achieved by adopting a driving technique not dissimilar to
that which | use in real life, is 703 miles, in a game which terminated in
acrash at over 400 m.p.h.!

While you may be able to better this score with a strategy of your
own, the following points may help you in getting beyond the ‘beginner’
stage:

There is no point in finishing a game with any tires left if you have
run out of brakes. (Or vice versa; or with either if you have no oil
pressure). If you do not exhaust all 3 items, you have almost certainly
missed some scoring opportunity.

It is possible ONCE (only) to get away with a spectacular braking
feat. Reducing speed by 4@ m.p.h. or more will cost you 50% of your
(original) brakes, and 10% of your tires. Use this to maximum advan-
tage by accelerating into a bend, and braking at the last minute. If you
are traveling at less than 300 m.p.h. when you use this ability, you have
probably wasted it.

Cornering at ‘safe + 30’ m.p.h. MAY only cost you 30% of your
tires (or it may cost you 60): Try it at a 120 m.p.h. bend, and then ac-
celerate, hoping that the next bend is a long way ahead!

Even when you are driving ‘sensibly’ (usually in the early part of
the game), calculate your braking carefully. Take care not to waste odd
points by driving slower than you need to.

Learn to recognize the point where you cannot possibly survive
the next bend, and ACCELERATE.

Good luck. . .and drive careLESSIy!
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Chapter 10
Functional Programs

Clock/Calendar

This program was written one day in February. | had thrown away last
year’s calendar, and realised that | hadn’t yet bought a new one. The
easiest way | could think of to find out the date was to write the pro-
gram! This may not, at first, seem to be a particularly sound economic
proposition, as a Timex 1000 with RAM-pack costs rather more than a
normal calendar, but if you use your computer exclusively for running
this program, it will have paid for itself by the mid 22nd century.

The screen will display any chosen month of any year, together
with a menu of 6 options as follows:

N and L for Next and Last month respectively

D to mark a particular Date

C and X to turn the clock function off

B to blank out the menu section for a tidy screen display. (The
menu is still operative even when it has been blanked out, and pressing
B again will return it to the screen.)

The clock function deserves some special mention. The Timex
1000 does not have a ‘real-time clock’ as some other computers do, so
it is necessary to create one by using the system variable FRAMES at
address 16436/7. (The Sinclair manual suggests using the PAUSE
statement, but this is only an indirect way of accessing FRAMES.) TIM
(line 2) is a unit of time unique to the Timex 1000, being the number of
seconds it take for the ms byte of FRAMES (16437) to decrease by 1.
The actual decrease (variable D) in value of this byte is detected in
subroutine 3500, and variable S is increased accordingly (line 3525).
The subroutine is called constantly during the normal display loop
(lines 700-860), but when a menu item is selected the clock ‘freezes,’
and is reset to the correct time as soon as the loop is re-entered.

A word of warning about using address 16437 for timing purposes:
The value of this address decreases steadily from 255 to 128 (NOT
zero) It is possible to poke some lower value into 16437, and it will con-
tinue to decrease as normal, until it reaches zero, at which point the
computer will be thrown into confusion, and will take the easy way out
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CLOCK. CALEHDAR

1 LET Tw=1382
LET TIM=256/5@

5 LET TIM=TIN®. 592
18 LET M&="#JAHUARY#FEERUARY #MARCHERFR ILEMAY JUNEX TULY #ALGUS T #

SEFTEMEER®OCTOBER$HOVEMEER#DECEMEER®"
LET HI‘"*}*gF ‘4*l*c*|*u*51U111 *13141515171215

Pl by e

I
D)

=4

48 LET LI="?B:;:L::L:Z:"

S8 DIM B$CIED

&8 LET B=9

78 LET C=8

188 PRIMT TRE 12;“EHLEHDHF“

118 PRINT AT 4.8:"D0 YOU REQUIRE<".TY,"e2?"
128 IF IHREY#="Y" THEH GOTO Z8a

138 IF IMREY#<:"H" THEW GOTO 1z@

148 FPRIMT AT 4.8;"YEAR REQUIRED et
158 IHFUT T#

168 IF LEN T#<>4 THEW GOTO 15@

178 FOR J=1 TO 4

175 IF T$CIa"@" OR THOJH:"3" THEW GOTO 156
128 MEXT J

185 LET T“—VHL T#

126 IF TY<1¥53 THEHM GUTH 158

135 PRINT AT 4,14 ", TY

288 FRINT AT &, @; "MONTH REGQUIRED 7"

285 IMPUT T#%

3 LET ME=ME+TF+"%"

LET L=LEN T#

IF L=8 THEM GOTO =283

IF T#<12<"A" THEW GOTO S8@

38 LET M=0

5 FOR J=1 TO LEN M#

IF MECIo<"%" THEW GOTO 255

S LET M=M+1

3 IF T#=MFcJ+1 TO J+L> THEH GOTO 313
HEWT J

IF L=1 THEHW GOTO- 218

S IF T#(2HC"@" OR THO20"2" OR L2 THEW GOTO z@5
3 LET M="AL T#

IF M<1 OR Mx12 THEM GOTO 283

=8 L=
5 IF C THEH GOSUE Z5ea
136 LET =8

S FOR J 1 T3 LEH M#

A IF MECTI2="%" THEW LET Y=Y+1
45 IF YoM THEHW GOTO =268

58 LET L=J+1

& LET Y=za

IF Y¥Y=21 THEH GOTO 37E
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(i.e., crash!). This is why PAUSE statements, if you insist on using
them, should be followed with a POKE 16437,255 (mentioned, but not
explained, on p. 127 of the Sinclair manual).

PROGRAM NOTES—THE CALENDAR
The 4 main stages of the calendar part of the program are:

Initialization 1-50

Input 100-370

Calculation 380-440

Display 450-570
INITIALIZATION

Four different types of data string are used: The month names (M$) are
of varying length, so they are separated by asterisks; the day names
(D$) are all 3 letters long, so there is no need for any separating symbol;
N$ seems like a waste of time, but putting a list of consecutive numbers
into a string allows ease of manipulation, and also ensures that single-
digit numbers will be aligned correctly with dual-digit numbers; finally
C$ is a CODE string—look up the CODE of each element and you will
see that these are the number of days in each month.

TY (This Year) is set to a default value in line 1, which saves 1 in-
put, and B$ is the ‘blank line’ string once again.

INPUT

The ‘year’ input is straightforward: Newline will cause the default value
of TY to be implemented, otherwise any 4-digit year will be accepted
(although line 190 excludes ancient dates prior to the introduction of
the present calendar system).

The ‘month’ input is more complex, as it will accept and verify
either a numeric (e.g., 12) or an alpha (e.g., DEC or DECEMBER) entry.
The two possible types of entry are verified by separate routines, line
225 detecting numeric entries and branching to line 300 to verify these.
(The numeric section merits no discussion as we have seen this many
times before.)

An alpha entry is checked by first tagging the entry itself onto the
end of M$ (line 210). This ensures that when M$ is searched for a
‘match,’” one will always be found, evenif the entry was not a valid
month. The loop from line 235-255 detects the entry M$ (only if it is
preceded, in M$, by an asterisk, so entry ‘A’ will be matched by
‘April’, not ‘jAnuary’), and sets the month number M accordingly. Note
that because a match will always be found, line 250 will always cause
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CLOCK/CALENDAR (Continued)

365 NEXT J
370 LET T#=M$<L TO J-1)
360 LET LY=@
385 IF TY/4<3INT (T¥/4> THEN GOTO 460
390 LET LY=1
395 IF TY/188=INT (T¥/160)> AND TY/480<>INT (TY/460)
THEN LET L¥=@
400 LET N=CODE C$(M>
485 IF M=2 AND LY THEN LET H=N+1
41@ LET Y=@
415 FOR J=1 TO M
420 LET Y=Y+CODE C$¢J)
425 NEXT J
438 IF LY AND M>1 THEN LET Y=v¥+1
435 LET Y=Y+1-N+(TY-1)%365+INT ((TY=1)/4>-INT ((TY-1)>/100)
+INT CCTY-1)/40@>
44@ LET Y=Y-TRINT (¥/7)
450 PRINT AT @.@;TY;TAB ¢31-LEN T$>/2;T$; TRE 28;TY
460 FOR J=1 TO LEN D% STEP 3
465 PRINT AT J/3%2+2,8;0$<J TO J+22
478 NEXT J
430 LET P$=N$< TO Nk2)
S@8 FOR J=1 TO ¥
S5 LET P$="¢c"+F$
S18 MEXT J
515 LET R$=F$
528 LET DATE=@
538 LET =5
S35 LET =1
S48 FOR J=1 TO LEN P$ STEF 2
S45 LET Y=4'+2
558 IF Y<16 THEM GOTO
555 LET Y=3
S6a LET X=X+4
SE5 PRINT AT Y. %iP$(J TO J+1)
578 NEXT J
S75 IF B THEM GOTO 7@@
€08 PRINT AT 17.0;"L=LAST MONTHee: e<hi=HEXT MONTH"
bi@ FRINT AT 19.@;"C=CLOCK (ON)>¢+:«Z=CLOCK (OFF)"
20 FRINT AT 21.@; "D=SET DATE«t++: «<E=ELANK TEXT"
286 IF C THEN GOSUE 3500
360 IF INMKEY$="E" THEN GOTO 1888
218 IF INKEY$="L" THEN GOTO 268
IF INKEY$="H" THEN GOTO Zl@
IF INKEY$="C" THEN GOTO 3@@@

n
o
o

IF IHKEY#$="x" THEN GOSUE 408a
IHEEY#="D" THEN GOTO S@@0
GOTO 7Fod

138 IF MOT B THEW GOSUEB 1566
116 LET E=HOT E
128 IF IMKEY#="E" THEW GOTO 1&z@
38 GOTO 575

b s 000 00 00 00
Dot B oI ol I S B OR PO ()
r_,_l r-..l — _;.l DUl o I o e )
—
'TI
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an exit from this loop eventually, so no line is required after line 255 to
prevent the ‘numeric’ routine from being entered accidentally. Non-
valid entries will result in M having a value greater than 12, and will
therefore be rejected in line 315.

Once an input has been accepted, another routine (lines 330-370)
extracts the complete month name from M$. Finding the START of the
month name is easy; a ‘counter’ variable, Y, counts the number of
asterisks, up to the value of M. To find the END of the name, one more
asterisk must be detected, so Y is given the dummy value of 20 (line
355), and the loop is continued until Y equals 21 (line 360).

CALCULATION

Given that the final calendar displayed on screen will always start with
Sunday at the top, the object of this section is simply to determine how
many ‘blank’ days there are before day 1 is printed. This is done in 3
steps:

1) Determine whether TY is a leap year: The leap year flag LY is
first set to zero (no), then to 1 (yes) if the year is divisible by 4, then back
to zero if the year is divisible by 100 but not by 400. (Don’t blame me;
that’s the way it's been done for the past 400 years!)

2) Calculate the number of days since the year dot: lines 405-430
set Y equal to the number of days so far this year (I will refer to TY as
‘this year’ for simplicity, although it may of course be any chosen year),
and line 435 adds the number of days in all previous years, according
to the same rules regarding leap years.

3) Reduce the result module 7 to give, amazingly enough, the re-
quired answer (line 440).

In the course of all this, N has been set to the number of days in the
chosen month (lines 400-405).

DISPLAY

The day numbers to be displayed (P$) are extracted from N$, and then
the required number of blanks (calculated above) are tagged onto the
start of P$ (lines 500-510). An exact copy of P$ (R$) is taken in line 515,
as P$ will be manipulated by the ‘Date’ option (see below). The calen-
dar is then printed by a standard FOR-TO loop, but with coordinates X
and Y being incorporated so that each number is printed at the correct
position.

THE OPTIONS

The menu (lines 600-620) adds a certain amount of interest to this pro-
gram; at least you can do something other than just look at it.
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CLOCK/CALENDAR (Continued)
FOR J=17 TO 21 STEF 2
FREIMT AT J.d.E*
HEXT J

FETURH

IF TY=1752 AMD M=18 THEN GOTO &8
LET M=M-1

IF M<>@ THEHW GOTO 215

LET M=12

LET T¥=TY¥-1

GOTO 228

IF TY=232932 AWMD M=12 THEW GOTO 8a
LET M=m+1

IF M<>13 THEH GOTO 215

LET M=1

LET T¥=T¥+1

GOTO TEW

LET C=

GOsSUE 15:"':

FRIMT AT 13,8, "TIME <HOUR> "
GOSUE 216

LET Hi=H

FRINT AT 21.8;"TIME <MIHZ»2"

! I::.l [ o B o B o S e e e T et o s o B O o B ¢ 1 ¢ |
DU S el e U U O I OO SO ) Y O O ORI el U T (e

Loy o A o B¢ o T o R ¢ O O B o B B B M B B B B o B B ot B

38 GOSUE Z18a

B35 GOSUE 1260

A48 GOSUE 26

#45 GOTO S7¥5

188 IHFUT H#

1685 POKE 16437V, 233
16 LET 5=6

LET P=255
IF H$="" OF LEN H#>Z THEM GOTO 31@d
FOR J=1 T LEN H¥

SBT3 I I T N R I R O O s B I OO OO T (O OO T ORI (R T O OO O DRI ORI S S e e

IF HECI»I"@" OF HECTDZ THEH GOTO Z1@@
5 ME®T J

LET H=AL H#

S RETUREN

3 LET Fi=F

A5 LET F=FEEE 1£437

3 LET D=F1-F

IF DB THEH LET D=D+1:28
IF HOT I THEW GOTO 2388
S LET S=TIM#$D+%

n— TIH"r THEH GOTD 2366
25eE IF H<ed THEH GOTO Zead
565 LET H=8
2570 LET Hi=H1+1
35TS IF Hi=24 THEH LET Hi=#@
ZEEE LET HE=":"
2518 IF H<ie THEHW LET H#F=":@g"
SE28 LET H¥F=STR$ HI+H#F+ZTE$ H
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Options ‘C’ and ‘L’ use very similar routines (2000 and 2100) to
recalculate M and reform the display for a different month.

Option ‘D’ uses the routine at line 5000 to reformat P$, inserting in-
verse characters to mark the chosen date. Notice that lines 5045-5060
allow you to ‘turn off’ the date marker by entering the date which is
already shown in inverse. (Variable DATE, which normally takes the
value of the marked date, is given the default value of zero in line 520).

Option ‘B’ uses the simplest routine ever (line 1000) to print blank
lines over the menu, and reverse the flag B, so that when B is pressed
again, the menu will be reprinted. (This happens so quickly that line
1020 is necessary to ensure that key ‘B’ has been released, otherwise
the menu would flash on and off repeatedly.)

Option ‘C’ turns on the clock, as described below, and ‘X’ simply
reverses flag C, which indicates whether the clock is to be displayed.

THE CLOCK

The principle of the clock function has already been explained. | should
draw attention to line 3, however, which is a small adjustment factor to
TIM. Remember that FRAMES was not intended as a real-time clock,
and you will probably find that any program which uses it as such will
require some adjustment of this nature to give complete accuracy.

Selection of option ‘C’ calls 2 subroutines: subroutine 3100
handles the initial time inputs, and subroutine 3600 converts the cur-
rent time into a 5-character inverse display. Option ‘C’ also sets flag C,
so that the main ‘time update’ subroutine 3500 is called at regular
intervals.

Subroutine 3500 detects any change in the value of PEEK 16437,
and, if there is a change, increases S, the seconds counter according-
ly. The seconds themselves are not displayed, as they are not updated
EVERY second, but every 5 or 6 seconds (or longer, if the clock is
frozen). Line 3530 however increases the minutes figure when S
reaches a value within about 2.5 seconds of the exact minute, rather
than waiting for S to exceed 60, thereby doubling the accuracy of the
displayed clock.

NOTE

Although the Gregorian calendar, on which this program is based, was
introduced in 1582, it was not adopted in Britain until 1752. You may
make the following amendments to allow the display of earlier ‘non-
British’ dates:-

190 IFTY 1583 THEN GOTO 150

2000 IF TY = 1582 ANDM = 11 THEN GOTO 600
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3630
3646
3650
3668
3906
3218
4884
4818
4828
%121
1%
Sale
Sa1s
cgze
o825
2830
5835
Sada
5845
sS85
Se55
Sl
Sees
S@ve
S@v5
o888
o885

5028
S@ss5
2888
Se18

CLOCK/CALENDAR (Continued)
IF LEN H#¥=4 THEN LET H#¥="0"+H$%

FOR J=1 TO 5

LET H$<J)=CHR$% (CODE H#${J>+128)
NEXT J

FRINT AT 1.13;H#

RETURN

LET C=8

FRINT AT 1.13,;B%< TO 50

RETURN

GOSUER 158&6

PRINT AT 153.8;"DATE ="

INFUT Q%

IF @%="" THEW GOTO S&1@

FOR J=1 TO LEH @%

IF QfCJoC"a" OR QFCJ02>"3" THEW GOTO Saia
NEXT J

LET @=VAL Q%

IF G>N OR @<1 THEN GOTO S618
IF @>DATE THEN GOTO SB6S

LET FP$=R%

GOSUB 1586

GOTO Sze

LET DATE=Q

IF LEN @%=1 THEN LET G#=-«"+0%
FOR J=2%DATE-1 TO LEH P#+1

IF P$CIOCO0$C1) OR F$CIH1DCO0OF(2) THEH HEXT J
LET P$=R$C TO J-10+CHRE$ (CODE Q¥C(1>+1285+CHRS

(CODE QFC2H+1280+RF(T+2 TO >
GOSUB 1566
GOTO S3&
SAVE "CLOCK/CALENDAR"
RUN
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Scroll

Yes, | know that the Timex 1000 has a ‘SCROLL’ function already, and
very useful it is too; not many other computers feature a programmable
scroll command. But wouldn't it be nice if the screen could be scrolled
horizontally as well as vertically? This little machine code routine does
exactly that, and can be used to enhance your screen displays by
pushing any unwanted information off screen to the left.

The Basic program shows the routine in action. Note that the
routine itself works in the same way as the normal SCROLL command:
it scrolls 1 line (or in this case, 1 column), at a time, and can therefore
be included in a FOR-TO loop to clear the entire screen.

NOTES—MACHINE CODE ROUTINE

The routine works on each screen line individually, by taking each
character in turn (ignoring the first character, hence HL is increased
TWICE from the D-FILE value), replacing it with a space, ‘back-
spacing’ 1 position (DEC HL), and replacing the character in this new
position. This process is repeated a further 30 times until each
character has been shifted 1 position to the left. The entire loop is then
repeated for the second screen line, and so on.

As printed, the routine will scroll all 22 screen lines. However, it is
possible to specify the number of lines to be scrolled by altering the
18th byte of the code. The A register is used as a counter of the number
of ‘scroll loops’ executed, and when this reaches a limit value (CP 22),
the routine is terminated (RET 2Z). To scroll just the top half of the
screen, alter the 18th byte to hex 0B (decimal 11), so that the routine
terminates after 11 scroll loops. The simplest way to do this is to POKE
the required (decimal) value into the appropriate position in the code,
as illustrated in the Basic program, where all the possible values (1 to
22) are poked in turn into address 16531 (i.e., the address of the 18th
byte, assuming that the routine begins at address 16514).

NOTES—BASIC DEMONSTRATION

The basic program is totally silly, and | certainly do not intend to discuss
it at any great length. Apart from demonstrating the machine code
scroll, and the effect of POKEing 16531 (as mentioned above), it does,
however, serve as an example of the simplest possible form of Machine
Code Loading: the bytes of machine code are typed DIRECTLY from
the keyboard into a Basic REM statement.

You can check that the Basic ‘characters’ in line 1 do in fact cor-
respond to the bytes of machine code by referring to pages 181-187 of
the Sinclair manual. Byte 1, AF, corresponds to the character ‘Inverse
J,” so why not type an Inverse J into the REM statement, rather than
POKEing it there?
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RF
2R
ee
23
23
56
36
2E
72
1
3C
FE
ce
e3
23

18

¥ Or whatever.

1 REM JELRNDMT +3772Q«F?( RUN W KRETURN -COS

SCROLL

“OF A

LD HL, (16396
LD B.Z1
INC HL
IMC HL
LD D, cHL»
LD ‘HL».@
DEC HL

LD <HL»,D
DIJINZ 247
INC A

EEN 2

FET £

INC HL
IHC HL

JE 237

oC 40

1F COUNT

LQOOF

09

16

ED

see notes.

BASIC DEMONSTEATION

< POKE 165c2.86
3 POKE 16526.114

1080
110
1@
1306
140
15e
160
170
180
190
2069

FRINT
FOrR J=1 TO 21

FRINT AT J,31, "%

NEXT J

FOk J=1 TO S5

IF J{=22 THEN FOKE 16531.]
RAND USF 16514

IF J<>23 THEN GOTO zbo
PRINT AT 26,29, " el 1"
PRINT TARE 29, "0«0"

NEXT J

CLEAR H FECG.
D-FILE
COLUMN COUMTEFR

OLD CHARACTEF
FRINT “SFRCE"

PRINT OLID' CHF
LIDOF

LINE COUNTEFR
IS IT 22 #

IF YE5S. FETURN

NEXT LIHE
COUNT

i O
&

GOSUB

"HORIZONTAL SCROLL DEMONSTRATION"
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There are 2 slight problems with this technique:

1) Where there is no character corresponding to a particular
machine code instruction (e.g., LD D, (HL) - Hex 56 and LD (HL), D -
Hex 72), it is obviously not possible to type a character. Therefore you
should type ANY character (I have used a question mark) and then
POKE the required DECIMAL value into place (see lines 2 and 3).

2) A certain amount of ‘keyboard manipulation’ is required in order
to type some characters (particularly keywords). In this example, the
Inverse J and the graphics character should be typed by changing the
cursor to a ‘G,’ using the Graphics key, and RND and COS by chang-
ing the cursor to an ‘F’ (Function key).

RUN, RETURN and GOSUB, however, are keywords, and the
Timex 1000’s automatic syntax check does not permit the cursor to be
changed manuallytoa ‘K’. . .ordoesiit? In fact it is very easy to change
the cursor to a ‘K’: just enter ‘THEN’ (shift 3), and there it is! Now enter
the required keyword and then delete THEN using the normal cursor
controls and the delete key.

IMPORTANT: The only space to be typed is shown in the listing by
the left arrow symbol (<—); all the other APPARENT spaces will appear
automatically as you enter the keywords.

Lines 160 calls the machine code routine; the word RAND is used
merely to make the line syntactically correct. (Remember that USR is a
Function, not a Keyword.) This use of RAND is a common ‘shorthand’
device, but it should not be used indiscriminately, particularly if a pro-
gram relies elsewhere on the RND function producing a truely random
number. If in doubt, use the ‘correct’ syntax of a USR statement: ‘LET
V=USR n’ (where n is the required machine code address, and V is
any Basic variable, possibly a dummy).

Incidentally, if you are wondering what a routine as short as this is
doing in a book of 16K programs, the answer is that it does NOT detect
the end of each screen line by testing for the 118 character as in the
routine in Battleships, but assumes that ALL screen lines contain
EXACTLY 32 characters. This is always the case with the 16K Timex
1000, but is NOT normally true when the RAMpack is disconnected.

Coin Analysis

If you have never worked with payrolls, then the function of this pro-
gram may not be immediately obvious. Clearly a wages department
needs to know the total amount payable to employees in order that the
correct amount of money may be drawn from the bank. However, they
ALSO need to know the exact breakdown of this total into nickels,
dimes, etc., so that each wage packet may be made up correctly. (Sim-
ple example: If 2 people are to be paid $5 each, there is no point in
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COIM AMALYSIE

FRST
DIM AF(2, 62
DIM Booo
DIM Cogo
LET A$C12="THEHTY"
LET AFc2:="TEH"
LET A$cZ»="FIVE"
LET RFi4,="0HE"
LET A$.SH="58 P"
LET R$:gx="1& P"
LET AFLFa="5 P"
LET RfF{g»="2 p"
LET A$cso="1 F"
LET Edlx=28
LET EBizy»=18&
LET Bl3»=5
LET E(d4r=1
LET E(S»=,
LET Erer=.
LET Ei{V)=
LET Ergi=.
LET EBiZa=
LET T=8&
LET H=1
CL=Z
FRIMNT AT @.&:"COIM AMALYSIS" AT 2.8 "ENTER HET AMOLUMT:
“FAHYSLIP HO."SHGART 4.8 OF <7 TO FIMISH »"
INFUT F#
IF P#="" THEHW GOTO 2vV@a
IF P$="x" THEH GOTO 188560
LET H=@&
FOrR J=1 TO LEN F#
IF PCTI2C2"." THEM GOTO ZE8
LET K=K+l
IF #>1 OF LEH P#0J TO 323 THEW GOTO 278
GOTO 27a
IF P£CI<C"E" OF PFCIS"2Y THEHW GOTO 27@
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LET H=H+1
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FOR J=1 TO
LET FP=F+1E-
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LET CoJa=0Co0Ta+k

IF AES FP<1E-4 THEM LET J=%2
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drawing a $10 bill from the bank.) This process is traditionally known as
COIN analysis; | don’t know why, as it obviously involves dollars as well
as coins.

The program handles the following denominations of U.S. curren-
cy: $50, $20, $10, $5, $1, 25¢, 10¢, 5¢, 1¢. (You may, or course, extend
the range of the program to include higher denominations, or less-
frequently used denominations, such as $2 or 50¢.)

NOTES

There is a world of difference between a program which is crash-proof,
idiot-proof, and a pleasure to use, and one which merely ‘works.’ Most
of this program is concerned with such ‘mundane’ matters as input
verification, screen formatting, ‘user friendliness,” etc. The actual
calculation is contained entirely in the loop from line 410 to 470!

THE CALCULATION

The principle of coin analysis is to divide each individual net pay figure
by the highest denomination of ‘coin,’ divide the remainder by the next
highest, and so on until there is no remainder: a repetitive process of
simple mathematics, and therefore an ideal task for a computer. Unfor-
tunately, the one thing computers are not particularly good at is ‘sim-
ple’ mathematics, and this leads to a slight complication, as we shall
see.

The 3 arrays used are A$ (coin names), B (coin values) and C (re-
quired quantity of each coin). In theory, all that the program need do is
divide the net pay (P) by $50 (B(1)), store the result in C(1), calculate the
remainder, and continue for each element of the array. In practice,
however, both subtraction and division are likely to cause errors due to
the way in which the computer stores numbers in ‘floating point’ binary
format.

The Timex 1000 stores numbers accurately to 9 digits only, so any
calculation is likely to produce a result which is inaccurate to the final
decimal place. Of course, the level of inaccuracy is very small, and it
would not be significant in this program, EXCEPT for the presence of
the INT function in line 430. The use of INT will magnify ‘insignificant’
errors tremendously. For example, 4.9999999 is a very close approx-
imation to 5, but INT 4.9999999 is still 4! The way around this problem
is to DELIBERATELY introduce an inaccuracy into the calculation
which is larger than any inaccuracy the computer may introduce, but
smaller than the level of accuracy required by the program (which of
course is to 2 decimal places of a dollar. Hence in line 420, the addition
of 1E-5 (.00001) will ensure that P is always fractionally higher than the
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COIN ANALYSIS (Continued)

438 GOTO Ze@

S86 IF YAL P#<>6 THEN GOTO S3@

5168 LET P#$="és——, 0a"

S28 GOTO S926

538 IF P$ci@r<>"«" THEN GOTO SE@

S48 LET P#="«"+P$C TOQ 20

558 GOTO 53a@

Sed IF P$C30="." THEN LET F#=F#¥{2 TO »+"@"

S78 IF P$<8)>"." THEN LET F#=F$<4 TO 2+".08"

530 IF YAL P$<1 THEHW LET FP#c7o="@G"

oS58 FRINT FP#

668 FETURN

1B CLS

i8i6 FOR J=1 TO 2

1628 DIM P$clan

1838 FPRINT TREB <S-LEN STE$ C I CoJa;"eme RECTN e

1646 LET F$=5TR% (CCJ)¥ECJ))

1856 GOsSUER S4G

1668 HEXT J

1878 FRIMT AT 11.7. "TOTAL«=";

1826 LET F$=5TE% T

1626 GOZUE S84

1166 PRIMT AT 13.8;"HO., OF PAYSLIFPS=",TRE Ze-LEHN STRE$ MH-13:H-1
111a CLERE

1126 SLOW

1138 PRINT AT 26.8."C= COFY : F= FIMISH @ E= RE-RUH"

1146 IF IHEEY#="R" THEH EUH
1156 IF IMKEY#="F" THEW GOTO 22
1168 IF IWKEY#$<>"C" THEM GOTO 1
1170 PRINT AT 203, 8, " ettt bbb i !
1iga CopyY

1198 GOTO 113@

2988 SHRYE "COIM ANRLYSIS"

26168 RUN

2993 STOR

L0
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‘true’ value. Small positive inaccuracies introduced by line 430 would
not make any difference anyway, but small negative inaccuracies will
be nullified.

The inevitable outcome of the computer introducing errors on one
hand, and the program introducing errors on the other, is that P is never
likely to be reduced to exactly zero. Remember that P is always the re-
mainder left after the previous division, and that the calculation is com-
plete when P = 0. This is not terribly important, as there are only 9 divi-
sions to be performed anyway (for the 9 elements of array B), and any
small residual value of P can be disregarded. However, the test in line
460 saves time by determining whether P has reached a value less
than 1E-4 (i.e., VIRTUALLY zero, allowing for all accumulated errors so
far).

INPUT VERIFICATION

All the programs in this book have featured some sort of input check.
This one is only slightly more elaborate than the standard routine, as it
ensures that only valid cash amounts are accepted. Lines 270, 280,
310, 360 and 370 should be very familiar to you by now; they check that
the input is entirely numeric. Line 320 detects the presence of a
decimal point, and line 340 rejects entries where the point is followed
by more than 2 figures. Variable X (lines 300 and 330) COUNTS the
number of decimal points, to ensure that the entry contains no more
than 1.

SCREEN FORMATTING

This is actually the longest part of the program, and occupies line 1000
onwards, and also subroutine 500. The final ‘table’ of results is laid out
in 3 columns, the central one being predefined as the names of the
various ‘coins’ (held in array A$). Column 1 (quantity of each coin: C(J))
and column 3 (value: C(J)*B(J)) may both contain figures of differing
lengths, and so must be aligned correctly. Column 1 is a simple tabula-
tion (see line 1030), but aligning cash figures is a little more complex.
The method | have used here is to define a standard string format
for all cash figures, and then to convert each figure to this format in turn
for printing. | have also exploited a useful Timex 1000 feature: re-
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dimensioning an array simply erases the old array from memory.
Hence line 1020 sets up a format string of 10 characters for each cash
figure. The ultimate format will have a decimal point in the eighth ele-
ment of P$, cents in elements 9 and 10, and up to 7 elements for dollars.
(This SHOULD be sufficient; somehow | cannot envisage companies
with a wage-bill of over 10 million dollars using a Timex 1000 for their
payroll!

All this is handled by subroutine 500. Lines 530-550 ‘left fill’ the ar-
ray with blanks, shifting the actual cash value to the right. Lines
560-570 then ‘right-fill’ with zeros if necessary to align the decimal
points. Lines 510-520 are not strictly necessary, but avoid all this string
manipulation just to print a zero value. Line 580 is required because of
a Timex 1000 quirk: it will print .1 as ‘0.1,” but .01 as .01’ (without a
zero before the point.

USER FRIENDLINESS

This is a horrible expression which usually means the addition of
various messages and instructions which most users will find
thoroughly obnoxious. True user friendliness, however, involves ease
of operation of a program, anticipation of every problem which the user
is likely to encounter and the provision of appropriate assistance when
these problems occur.

In this program, the instructions, such as they are, are kept brief
and to the point. The current payslip number is displayed on the
screen, together with the ‘Or X to finish’ message. (A lot of programs
tell you INITIALLY how to finish, but fail to remind you of this when you
acutally need it.)

The most likely problem the user is likely to experience is that after
entering several payslips, some distraction will cause him to lose his
place, so to counteract this, line 480 will display the last amount
entered.

The ‘end options’ at line 1130 are all trivial: the program could
simply STOP, and the user could RUN or COPY as desired, but it is no
problem to include these options in the program itself. Just because
YOU know how to make a copy of the screen, it is wrong to assume that
everybody who will ever use one of your programs will know how to do
so. The ideal computer program should require the user to know
NOTHING about computers!
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Datafile

A data file is quite simply a file for storing data! (You can’t say you
haven’t learned anything from this book, when it contains gems like
that.) Address books, note books, diaries, etc. can all be stored on your
Timex 1000, and numerous DEDICATED programs have been written
to provide precisely the right kind of data file for a particular applica-
tion. This program attempts the impossible in that it is intended as a
GENERAL data file, suitable for any purpose whatever.

In deciding what features to include in a general purpose data file,
and more importantly, what to leave out, | have adopted the following
criteria:

1) The maximum possible amount of memory space should be
reserved for data, and

2) both records and fields (see below) should be as flexible as
possible in quantity and length.

The principle exclusions are:

1) There are no ‘search’ or ‘sort’ facilities, and

2) it is not possible either to amend or delete a record once it has
been entered.

It is quite possible that you will not agree with these priorities, and
feel that more ‘file handling’ features should have been included, at the
expense of total file size. But this is the last program in the book, and
your job now is to go back over all the programs, changing anything
you don't like, adding any features you think would be desirable and
generally adapting everything to your own taste.

NOTE

You have probably seen this in every computer book ever written, but it
is impossible to talk about data files without first defining these three
terms:

A FILE is a complete collection of data which is sub-divided into
RECORDs, which all contain data on a related subject, and which
themselves are sub-divided into FIELDs, which are the individual items
of data.

RUNNING INSTRUCTIONS

The basic premise of this program was that the 16K Timex 1000 should
hold at least 12K of data. so everything else has taken second place to
this (with user friendliness coming a poor third!). There is a menu which
lists the 9 options available, but a few notes on what to do from there
would not be amiss:
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IATHFILE

cLs

FRIMT "FILEHAME ="

IMFUT F#

LET F#=F#+"."

cLs

FEIMT TRE 30-~LEM F$2-2:FF: TO LEM F$-13;R8T 7. a.
"{: DIFECTORY":AT =,8:"2: ROD RECORD":AT 11.

b IHSPECT RECORD" AT 13.8.%4: SHVE

LET I#=IHEEY

IF I#I%i" O If'“4“ THEH GOTO 116
CLS
GOTO Y%AL IFs1660

IF HOT H THEH GO
LET =1

FOR J=1 TO H
GOSLE 45uu
FRIMNT
GOSUE E

FREIMNT A0+ TO O+
IF J-z8= IHT CJA28y TH
1455 IF I#="1I" THEW GOTO 3-
1468 HEXT J
1478 GOSUE 1506
1475 IF I#="1I" THEH GOTO 2806
1428 GOTO 26
FRIMT AT 21.8,;"C=COMTIMUE : I=IMSFECT"
LET I$=IHEEY:

IE If -0 HHD I#C"I" THEH GOTO 1518
CLE
FETURH
LET H=MH+1
FRIMT "EIELD HUMEEE".H
FRIMT "FIELD 1=kKEY : MR= 28 FIELDS®
LET @=F+1
LET P=P+Z
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P FOR J=1 TO 2@
21 FRIMT AT J+1.8;E%
= FEINT AT J+1.8,.7

IMFUT T#%

IF T#="" THEH GHTD 2128

IF J<3 OR T#{:"s=" THEW GOTO 22660
A LET J=J-1

FRIWMT AT J+1.6.E¥f

FEIMT Ef

LET P=P-T-1

GOTO 2115

LET T=LEH T#

IF T<28 THEM GOTO 2288
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1: DIRECTORY

Like the ‘Contents’ page of a book, this lists each of the records in the
file by their number and KEY FIELD. The first field of each record is
assumed to be the title or identifying field or, to continue the book
analogy, the ‘chapter heading,’ and this is referred to as the key field.
Obviously when you first run the program, there will be no records in
the file, so option 1 will have no effect. However, once records have
been entered, the directory becomes of great importance, particularly
in the absence of any ‘search’ facilities.

The records are listed in batches of 20. At the end of each ‘page’ of
the directory, there is the option to Continue or Inspect, Key ‘C’ will con-
tinue to the next page. if there is one. or otherwise return to the menu.
Key ‘I’ will immediately jump to option 3 (see below).

2: ADD RECORD

The screen display will inform you of the record number (the computer
will allocate the next unused number), and will also present the
message: “Field 1 = Kev: Max 20 Fields.” This is a reminder that field
1 should contain some identifying feature, as it is this field which will be
used for the directory entry. ‘“‘Max 20 fields’’ means that you may enter
any number of fields in a record, up to a maximum of 20.

What the display doesn’t tell you is that:

1) each field may contain any number of characters up to a max-
imum of 27,

2) you should terminate this record entry (if you use less than 20
fields) by entering “‘F,”” and

3) you may delete a previous field entry by entering ““X’’ (although
you are NOT allowed to delete the KEY FIELD entry.)

(The maximums specified here are to allow each record to be
displayed as a single-screen page.)

3: INSPECT RECORD

This requests the number of the record you wish to inspect. Of course,
you have forgotten the number, so should press “0” to return to the
menu and then choose option 1 to refer to the directory.

Having entered a record number, the entire record will be
displayed. Any key will then return vou to the menu.

4: SAVE

Selecting option 4 will immediatelv start the SAVE procedure, so make
sure that the tape recorder is running first! Saving 12K of data takes a
LONG TIME, so don’t try to fit this onto 1 side of a C2 cassette.
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DATAFILE (Continued)
FRIMT AT J+1i.8;"FIELD LEWGTH EXCEELED"
FOR k=1 TO S8
HMEXT K

@ GOTO 2115

IF T#="F" THEN GOTO 25a@

IF P+T+1>=R THEM GOTO cBoe
LET A$C(P+1 TO P+T+10=TH+"¥"
LET P=P+T+1

PRINT AT J+1.3:T#

HEXT J

A LET H=INT ({P-Q>/2362

LET L={P-Gl2-256%H

i LET A$(Q TO C+1)=CHE$ H+CHEF L
GOTO 2@

IF HOT M THEW GOTO 184

FRINT AT @,8;"RECORD HUMBER +"
IMFUT K

IF K>N THEN GOTO S81@
IF K=& THEW GOTO 28

PRINT AT @,14;K
LET @=1

FOR J=1 TO K
GOSUE 4560

3 MNEXT J

R AR R R R R

LW WS e R e g e ) )
LA ) RPN R N SN (K] '

Do o A S o R A AN

LET L=2+1+CODE A$:0+1:+2S6%CO0DE AFCC
FOR J=1 TO 2@

FRINT J;THE 3.

GOSUE S0

IF @+K>=L THEHW GOTO 2148

PRIMT A$CC+2%CT=12 TO C+E>

LET @=0Q+k+2

MEXT J

IF J<=28 THEHW FEIHWT AT J.8.,E#

FRINT AT 21.8;"PRESS AHY KEY FOR MEHU"
IF IHEEY#$="" THEH GOTO Z158

GOTO 5@

SAYE F#$

GOTO =28

IF J=1 THEMW FETURHN

LET @=Q+1+C0ODE AF C+1»+2Sc#CODE AF0)
RETURH

FOR K=1 TO 28

IF AFc@+E»="%" THEHW GOTO S@z5

HEXT K

LET K=kK-1

FETLIRH

FRIMT AT 21.68;"FILE FULL:RECORD IGHORED"
FOR K=1 TO S@

MEXT K

LET H=MH-1

GOTO 28

CLERAFR

SAYE "DHRTHFILE"

LIk
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The data is saved under the name vou entered in response to the
very first question “Filename ?”’, FOLLCWED BY A FULL STOP. (The
reason for this is that the last character of F$ is inverted by the Timex
1000’s SAVE routine, preventing it being used later as a heading.)
Subsequent LOADIng of this file will result in the menu being displayed
and records can be added or inspected as before.

NOTES

The heart of the proaram is the ‘file,” contained in the 12500 element
A$. This is a SINGLE-dimension array, so any record and field
delineators must be embedded into the records and fields themselves.
Tne program illustrates 2 methods for doing this: the end of each field
is marked by the inverse asterisk character (line 2310), and the
LENG I'H ot each entire record is stored as a 2-byte hex number, in the
first 2 bytes of the particular record,

The reason for this second method is that, whereas all fields in a
record are stored consecutively in the array and displayed con-
secutively by option 3, the key fields, as displayed by option 1, are not
stored consecutively. Therefore, by using the first 2 bytes of arecord as
a POINTER to the next record, the computer is able to locate the next
key field without having to search through every element of the array.

In order to make this pointer technique easier to understand, at
least to those of you who are familiar with hex numbers in any other
context, | have used variables H and L to represent the High and Low
bytes of the pointer (see lines 2500-2520. Note that although
theoretically this system will allow records of any lenath up to 64K
characters (if the file itself were this large!), the arbitrary restrictions of
20 fields per record and 27 characters per field, which | have imposed
merely for screen display purposes, means that in practice no record
will exceed 540 characters in length. Therefore the Hiah bvte of this
number is barely used; you might like to impose even tighter restric-
tions on the number of fields per record so that the ‘length of record’
pointer may be held as a single byte

The value of this pointer can only be calculated AFTER a record
has been completed. Therefore 2 other pointers, P and Q, are used; Q
to mark the position (in A$) of the start of the current record (i.e., the
position in which the H,L pointer is eventually going to be placed), and
P which always points to the position of the current character in the
array.
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If you have any difficulty visualizing how this all works, set up a small
‘test’ data file using option 2, then press BREAK to stop the program,
and then type PRINT A$. This will fill the screen with the first 704
characters of the array (it will, of course, give error code 5/0, as A$ is
12,500 characters long!), and you will be able to see exactly how the
data has been stored. The first character will probably be a blank, if you
have used only short records. Look up the CODE of the second
character, and count that number of characters along the string
(including the inverse asterisks). You will find that you have reached
the position of the FIRST character (probably a blank again) of record
number 2! Once again, look up the CODE of the next character, count
that number of characters, and you will reach record number 3.

You can also use this test technique to examine what happens when
you delete 1 or more fields of data (by entering X during option 2). Set
up a test file of only 1 record, but as you are entering the fields of that
record, enter a very long (27-character) field, enter X in response to the
next field prompt, then enter F, which will terminate data entry and
return to the menu. Examine A$ as before: The ‘deleted’ entry will still
be there, but the POINTER will still point to the end of the ‘true’ data. In
other words, although this ‘garbage’ has been entered into the array;, it
is ignored by the pointer, and any further data entries will overwrite it as
if it were blank.

In the program, subroutine 4500 ‘counts’ through A$ in much the
same way as you have just done manually. This subroutine is called by
option 1 (line 1015) to find EVERY key field, and by option 3 (line 3050)
to find a specified key field. Q is used as a ‘floating’ pointer, and is reset
to 1 before each time the subroutine is called. P is a ‘fixed’ pointer; that
is, it is not affected by any count through the array. The only time P is
adjusted is when new records are added (option 2, line 2000).

Subroutine 5000 performs the simpler ‘field length’ count, and is
again called by both options 1 and 3.
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APPENDIX 1: TAROT CARD DISPLAYS

Here, to assist you in deciphering the hieroglyphics on pages 76-86,
and to give you an idea of the intended output of the ‘Tarot’ program,
are some of the screen displays, copied to the printer.
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APPENDIX 2: COMPUTERIZED DATING QUESTIONNAIRE

SEX (M/F)

Pick the word/phrase from each of the following pairs which most
accurately describes yourself.

SHY/EXTROVERT

FUN LOVING/HUMOURLESS
INTELLECTUAL/THICK AS TWO SHORT PLANKS
FASHION CONSCIOUS/DRESS LIKE A TRAMP
CAREFREE/CAUTIOUS

SOCIABLE/LONER

Mark 3 of the following with a check if they are your interests, AND 3
with a cross if you are definitely NOT interested.

A POP MUSIC J COMPUTERS

B CLASSICAL MUSIC K POLITICS (LEFTISH)
C WATCHING SPORT L POLITICS (RIGHTISH)
D PLAYING SPORT M POLITICS (GENERAL)
E CINEMA N TRAVEL

F THEATRE O ARTS/CRAFTS

G DISCO P POETRY

H FOOD (RESTAURANT) Q ANIMALS

| FOOD (COOKING) R READING

For official use only

T i o 1 5 1 0 3 O O



NOW AVAILABLE

All the programs and routines listed in this book will help you get
more enjoyment from your Timex 1000 than ever. Share the fun with
your friends and family, and build on the programs to suit your own
needs.

Save time and don’t risk introducing keyboarding errors into your
programs. Order the cassette for only $19.95 today!

The TIMEX SINCLAIR 1000 CASSETTE is available at your
favorite computer store. Or use the handy order card below.

THE TIMEX SINCLAIR 1000 CASSETTE

Yes, I want to make my TS 1000 better than ever. Please send me
of Valentine’s TIMEX SINCLAIR CASSETTE at $19.95 each.
1-88729-3 $19.95

copies

__ Payment enclosed (including state sales tax). ___ Bill me.
Wiley pays shipping and handling charges. __ Bill my company.
__ Charge to my credit card: __ Visa __ Master Card

Card Number [ LI ICICICICICICICICOC0]

Expiration date Signature
Name Title
Company
Address
City State Zip Code
1-88729-3 263 Signature (Order invalid unless signed)

We normally ship within ten days. If payment accompanies your order and shipment
cannot be made within 90 days, payment will be refunded.



TURN YOUR IMAGINATION LOOSE
WITH TIMEX SINCLAIR PROGRAMS TODAY

Buy the cassette at your favorite computer store, or order from
Wiley:

In the United States: John Wiley & Sons
1 Wiley Drive
Somerset, NJ 08873

In the United Kingdom John Wiley & Sons, Ltd.
and Europe: Baffins Lane, Chichester

Sussex PO 19 1UD UNITED KINGDOM

In Canada: John Wiley & Sons Canada, Ltd.
22 Worcester Road
Rexdale, Ontario MOW 1L1 CANADA

In Australia: Jacaranda Wiley, Ltd.
GPO Box 859
Brisbane, Queensland AUSTRALIA

Valentine— TIMEX SINCLAIR 1000 CASSETTE 1-88729-3

NO POSTAGE
NECESSARY
IF MAILED
IN THE

UNITED STATES

BUSINESS REPLY CARD

FIRST CLASS PERMIT NO. 2277, NEW YORK, N.Y.

POSTAGE WILL BE PAID BY ADDRESSEE

JOHN WILEY & SONS, Inc.
1 Wiley Drive
Somerset, N.J. 08873

Attn: Timex Sinclair 1000 Cassette






COMPUTERS

$9.95

What can | do with my
Timex 1000, Timex 1500, or ZX81?

The answer may surprise you.

Don't let its price fool you. The Timex Sinclair
may be inexpensive, but it packs a lot of comput-
ing punch—when it's programmed right.

Programming your Timex Sinclair to do useful
work—or to have fun—is easy with this practical,
step-by-step guide. It contains 56 complete pro-
grams ready to run on your TS 1000, TS 1500, or
ZX81—including 35 programs that run on the 1K
or 2K versions! Programs that are fun, including
sophisticated games, fortune telling, and gam-
bling. And programs that are practical—file pro-
grams, payroll deductions, graphics, a “check-
book,” and many, many others. Each is fully
documented, tested, and ready to use.

What if | want to learn to
program myself?

Then this book is for you, too. Because these
programs are designed to teach as well as run.

Wiley Press paperbacks have taught more
than two million people to program, use, and
enjoy microcomputers. Look for them all at
your favorite bookshop or computer store!
For a complete list, write to:

WILEY PRESS

a division of John Wiley & Sons, Inc.
605 Third Avenue, New York, N.Y. 10158
New York ¢ Chichester * Brisbane * Toronto * Singapore

Cover design: Larry Smith
Cover photograph: Arnold Katz

The documentation explains the “how’s” and
“why's” every step of the way, so you can see and
understand the structure and techniques used in
each program as you key it in.

And if | don’t have time
to keypunch my Timex?

No problem. All 56 programs are available on a
convenient cassette—ready to run and error-
free. Buy it at your local computer store, or use
the order card inside.

Roger Valentine is co-founder of V & H Com-
puter Services, a software development firm,
and is the author of What Can | Do With 1K, What
Can | Do With 16K, Spectrum Spectacular, and
Dragon Extravaganza. His articles and programs
have appeared in Practical Computing, Personal
Computing Today, and other popular computer
journals.

ISBN 0 471-88730-7
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