
FEBRUARY15*
1*771

User N@teÿ M© 17

. a



SHARPSOFT USER NOTES

ISSUE NO:17

CONTENTS

PAGE NO

Issue 17 Editorial 2

PASCAL

Beginners' Tutorial Guide to PASCAL 3- Part 6

PASCAL letter writing program by D. Willey 5

MZ-80K NOTES, LETTERS AND LISTINGS

Dimensional Analysis by Dr. Alan Stevens 14

Interrupting, Pardon? Interrupting the MZ-80K
by William Howard. 26

A Business Game by Roger Hinton 43

MZ-80A NOTES, LETTERS AND LISTINGS

Music Composer and 59
Suicide Run by Simon Jones 64

Flying Mission and 71
Spatial Hunt by Letizia Bizzari 72

MZ-80B NOTES, LETTERS AND LISTINGS

Tape Loader by B.L. Page 74

Graphics - Stereoscopic slicing by J. Arens 76

READERS' LETTERS 79

1



nifAHi'Hurr tfmm NIHIU

ISflUK NO:17

This Issue should reach readers before the holiday
season gets into full swing. The period July to
September tends to be a ''slack" time for the micro
industry - perhaps this Issue will stimulate our members
into writing new and exciting programs? Please send
your efforts to SHARPSOFT. Our end of year Issue could
be a "bumper edition" with your help. Learning to
program in Z80 machine code or understanding the opera¬
tion of your computer’s hardware is a difficult but
interesting task. One of our main feature articles in
this Issue allows readers an insight into the operation
of the Z80 microprocessor.

In his article William Howard carefully explains, and
demonstrates with examples, how the Z80 interrupts may
be used - do read this article and try the programs.

In the real world physical objects have a definite size- Dr. Alan Stevens in his article on Dimensional Analy¬
sis demonstrates how a personal computer can be used to
Investigate the relationships between different systems
of physical units.

Once again other sections of this Issue are devoted to
more listings and, of course, your letters,

The neat Issue III lie* lUHh series will Its published
Inwards I he end of IMHh

Mike Itilnsoil

HI)ITOR

u



PASCAL

BEGINNER'S TUTORIAL GUIDE TO PASCAL

PART - 6

More Data Types continued

44. RECORDS.

A records components can be of different types.

TYPE

<IDENTIFIER> - RECORD
<fiold 1ist>

END;

For each field in <field

<field namo> : type;

For example

TYPE
TICKET = RECORD

THEATRE :
BLOCK :
ROW
SEATNO :
DATE :

END;

VAR
TICKET1, TICKET2

1 ist>

ARRAY [1..15] OF CHAR;
(LEFT, RIGHT, CENTER);
1 . . 20 ;
1. .100;
RECORD

YEAR : 1985..1990;
MONTH : 1..12;
DAY : 1..31
END

TICKET3 : TICKET;

45. Accessing RECORD fields.

syntax <RECORD name) . <field name)

For example:-
TICKET2.ROW : =15;

TICKET1.SEATNO: = 99;

TICKET3.THEATRE: = 'ODEON';

TICKET2.DATE.MONTH: = 5;

TICKET1.DATE.DAY : = 10;

TICKET3.DATE.YEAR : = 1985;
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PASCAL

40. ThO WITH statement
- It wlior ! 1 1M 11*1 ||M t H I I

WITH TIC'KKTI b«»
IIKOIN

THKATIU 'nmsnW'i
Ill.f M’K - NfftlfT i

HOW - 1 M i
HEAT - ft,
WITH HATH IHt

47. Hisoft PASCAL does not allow

VARIENT RECORDS.

48. SETS

TYPE

<IDENTIFIER> = SET OF <ordinal type>

for example:-
TYPE

LINES = SET OF PAGESIZE;
CHARS = SET OF LINESIZE;

VAR

49. Values

1. All possible subsets of the base typo.

14. Empty not - denoted by [ ].

50. Operations

Assignment

Operatori

IIEG IN
MONTH ft;
DAY \m 7,
YEAH :« 1985

END;

LINESC : LINES;
CHARSC : CHARS;

t\

1. A + B



PASCAL

Relational Operators

1. equality X

2. inequality <>

3. "contains" >-

4. "is contained In" <-
5. "is a member of" IN

<value> IN <set variable>

For example:

VAR

CH : CHAR;

CH: - 1 1;

REPEAT READ(CH) UNITL CH IN [1 A 1 ,’B', 1 C'];

More PASCAL next Issue

PASCAL LETTER WRITING PROGRAM
by MR. D. WILLEY

MACHINE

LANGUAGE

PROGRAM SUMMARY

SETTING

SAVING

LOADING

ALTERING

VIEWING

PRINTING

MZ-80K (48K) with P3 PRINTER

PASCAL SP-4015

Menu driven with the following options:

the page margins and length of line.

the type page on a file.

from the file (obviously!).

by re-entering any line found by No.

the page on the CRT.

the page on the P3 PRINTER.
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PASCAL

IN i tiuhtii l itm

Th© multi puip”MM -r willing Milt# i -• demonstrate
the program 1 1*« * i IIHVM wiiiiÿt* while i !««**» » .. laming how to
handle the PAfM'Al lain mu- will* h i *.....; * . i -HM « I * *M you.

I have berm vet v p|r*HN«d wllh I'A-u Al RH>I t It * * non I
nose oT prngi «i"Mi l iig WHM v«i v helprnl *IHH «1M>& l -el ng »•••ÿ! •n* < I n
it. on* reason foi tlottg this kind • » f |»r **m » H »*ÿ WHM II.. » *IH I 1 ♦* n *•*of II cl J fferenl kind «»f approach Hint WHM * **•j »t i » * • LH NIIHH »»f the
lack of Hiring Variables { A$ mill HII that) mid of * OIMMH HIM
problom of putting in H Hiring from ilia keyboard whan on the run.
II may bo of holp to early users of PASCAL who have not yet got
ovor that particular hurdle.

I have not used a mix of upper and lower case as I find
personally that the capitals are more legible but the program is
capable of lower case. The switching between small and caps is
done by poking, a tip that came from the User Notes. Otherwise
pressing the usual controls gave pictures of little men or cars!

No attempt has been made to keep the program length down,
rather the aim has been to make it clear and easy to amend.

INSTRUCTIONS FOR LETTER PROGRAM

When the Menu is displayed, press the numbers corresponding to
the required action. Either set the page format to suit your
requirements or leave it to set itself to a standard layout. If
a page is loaded from a file then initialising is not needed.

On typing the letter the line numbers shown are numbered from the
top of the page (not from the first line entered).

If when requested to enter the page number ’11 is entered then
the program will automatically format the address entry and will
also indent the first line of the letter.

A marker will indicate where the end of the line is coming up.
When entry is finished before the end of the page is reached the
entry of the star (multiply/asterisk) character* will end the
letter, otherwise entry will stop when the line number reaches
the foot margin.

It is bettor to save the typed page immediately otherwise there
is a possibility of losing it if the wrong number (e.g. 1 to
initialise) Is pressed or the printer 1b not switched on if you
go to that option - HO REWARD I
Tho page may he viewed on the CUT, the 1 1 IIM numbers will help to
identify a line that you may wish to correct.

These instruction* were produced using the program, on fanfold
paper size 9.5" x 11".

To write a second page or more It Is necessary to initialise the
array again to clear the last page out or one can break into the
program and start with 0.
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PASCAL

...LETTER WRITINQ WITH P3.PRIHTER -\
•i PROGRAM BV D.WILLEV mA

• 17. ST- MICHAEL AT FLEAS V.
NORWICH \
NR3 1EP mA

UAR A? B? N? Z: INTEGER?
CH: CHARS
HEADMARGIN, LEFTHANDMARGIN? FOOTMAPGIN.- LINELEMGTH- PAGEFULL - PAGEHOs INTEGER 5

ICHNO, INDENT?LIMEMO: INTEGER?
LETTER:FILE OF ARRAS'C 64 ? 803OF INTEGER?
FI ? F2? F3? F4?F5? F6?FILE OF INTEGER?
FINISH? ENDOFLETTER > FLAG.- INITIALISED:BOOLEAN?

FROCEDURE .TITLE?
BEGIN

CLEAR?

I

DOWN(10> ?
LINES40);
WRITELNS M FASCAL LETTER 1 ?
LINES 40) ?

1
DELAV<3000>?

END?
FROCEDURE INITIALISE;
.BEGIN -

HEADMARGIN: =5? STA NfcARD LAVDOT
LEFTHANDMAR61N:=10? --
L.INELENGTH:=55 ?
FOOTMARGIN:=10 ?
F AGEFULL:=64-F00TMPRGIN?
CLEAR?
DOWNS 3>? RIGHTa)?

* WRITELNS "THE FOLLOWING IS THE INITIAL FORMAT" •:
LINES 40);
WRITELNS "S5S5SHEAD MARGIN = 5">?
WRITELHS “SLEFTHAHD MARGIN = 10") s
WRITELNS "BBS5EF00T MARGIN = 10" >?
WRITELNS "JJSBSELINE LENGTH = 55" : ?
WRITELN< "SNUMBER OF LINES = 49" ?
WRITELNO?
LINES40) ?
DOWNS4);
INITIALISELETTER?
INDENT: =0?
LINENO: =1?
ENDOFLETTER: =FALSE?

END?
FROCEDURE SETPAGEFORMflTS CHOOSG LAV DOT

BEGIN ~-
CLEAR?
REPEAT

WRITELNS "SET FAGE FORMAT";?
LINES40)?
DOWNS3) ?
WRITELNS "HOW MflNV LINES OF HEAD MARGIN";?
REPEAT

READLNSHEADMARGIN) ?
UNTILSHEADMARGIN<=56)ANDSHEADMARGIN 0> ?
WRITELNS"SET LEFT HAND MARGIN")?
REPEAT

READLNSLEFTHANDMARGIN) ?
■UNTIL S LEFTHANDMARGIN<51> ANDSLEFTHANDMARGIN 0> ?
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i'L&APs
F rrrui rn»»( iiumir- i ir fi * T i.'in* ft* #i i f*i IMTFV" >s
r i n JJI nof ii1m 1 • " -i t MI i n< MI INI IMI i .'H M i
r rti M MI- i- r • !
!‘JK • 10*
' - i ■ ani ' i i . .( M MII* :

• ••; t M F- 1 1! ji iin t
r ;l ,1 NT!

• i ; , 4F •
;E 40 • *'i*,rrafi *EGTN EMTÿVO" *

•- • .lof- M-: l 'fth'C" -INEMO F A6EFULL AND CLINEMO < HEADMARGIN+1>DO BEGIN

IP ITELNC "ENTER -IRST LIME OF ADDRESS"JS
. INEK-s *HEQDI*ARGIN+t 5

R TELN 'L.NC %LINEN0S2->?
INC ENT:=LEFTHANDf,1ARGIN+LINELENGTH~36?

IMEKOs*LINENO+i?
-ETLINE •: L.INEt10,INDENT+LEFTHflNDMRRGIN> ?

?TTELN ".LINEN0S2);
• .Pf TEJK"2 HD LINE OF ADDRESS":*
' k T.-EMT:=w.EFTHPHDMfiRGIHH INELENGTH-34S
;NENOS=LIHENO+15

LINE*-' LJNENO,INDENT+LEFTHANDMARGIN)?
f TEL!'- “L.He ' • -IMEMOS 2 1 ?
ITELN: "3 ED LIME OF ADDRESS 11 ?

ENT:=LEFTHANDMARGIN+LINELENGTH-32?
;* EMC: -LINEMO+l;
E LIME LINEMO,INDENT+LEFTHANDMARGIN « ?

■ F r T0 n< ■L.No " - LIt IENO:2> ?
PITELLK' ! 4 T~i PHD LAST LINE OF ADDRESS” > 5

:-;r E- ”:=LEFTHANDMPRGIN+LINELENGTH-30S
It El 0:=LINEN0+1$

GETLI\ IE LIMEMO,IMDENT+LEFTHAMDMARGIN > 5
.ÿ•F fr LM< ML- No " * LIMEMO+t:2 > *
r ' T‘F sv ATE. rt)s

ENTs =: .EFTHfiNDMARGIN+LINELENGTH-2S S
TNE IQ* -LIMEMO-*-2?

.F Tl.pif-' •’ I* IENO,IMC'EHT+LEFTHAMDMARGIN>: ,N A IMENO+1s2> 5
' r TE: N "WRITE DEAR

____
"ÿ*

r *ÿ If I IT:rsfii Ms =®0?
IMEMO: LJHEHG-O
A: l IMI l IHEMO* L;rF THANDMARGIN ':FITELN' t

INF 40 :
IF F TELM< " ♦ MTEFED Mi *1 MILL I Hi Mil

.. IME' 40 •:
*RI TELM1 "H* ONTINHt Ml TH . FT TFF

INDENT: M?
11MEMO: -LIMENO+ 1 s
r TL INF 1 1INEMO* l EFTHANF TlHf* GIN+1Ml ENT*:

END:
INDENT: -0:

> Setmov

i hi .[’ ' i

. IME" LIMEMO: 2 5
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IF PAGENOM THEN LINENO: =HEADMARGIN+1 5
REPEAT

CHNO:=LEFTHANDMARGIN5 /
l.JRITELNO; >WRITELNC "L.No. ",LINENO:3); f
LINENO: =LINENO+l; 1
GETLINEC LINENO,CHNO >; J

UNTIL <LINEHO>=PAGEFULL > OR ENDOFLETTER-TRUE 3
LINENO: *HEADMARGIN5
WRITELNC'BBEND OF PAGES REMEMBER TO 3AUE ON FILES
DELAV C 4008 > ?
POKE<CHR<0>, 4464);

END?
FROCEDIJRE CHECK;

BEGIN
FLAG: =TRUE;
WRITELNC "B OK"' -V N-" :
REFERT

GETKEV;
UNTIL < CH= "V • > OR C CH= • N • OR ~ H= OF 1 CH= >i :
IFC CH= 'N x)OR CCH= n >THEN BEGIN

FLAG:=FALSE?
FuR UMNO:= t TO SW DO
LETTER LLINENO,CHNO]:=05
WRITELNC "RE-ENTER THE LINE"):

END?

UOO?

IF vOU W1GH" ;

k-lNÿ CHtrttC
101TH OPTlOlV' TO
Re-

D0WNC6)SUP<3>S
IF F AGEFULL-LINENO>=3 THEN WRITE " THREE LINES BEFORE END OF FAGEB" ■ :
IF<F'AGEFULL-LINENO>=3 THEN MUSICC "-A7M :

PKBEI?NRE VIEWPflGEs -PACU o ry CRLT.
"* CLEAR;

IF NOT INITIALISED THEN
BEGIN

WRITELNC "INITIALISE OR LOAD A FILE FIRST'* > ? LINE C 40) ?
DELAV '.3000);

END:
IF INITIALISED THEM BEGIN

FOP LINENO:=1 TO 64 DO BEGIN
WRITELNC "L ",LINENO: 2)?
FOR CHNO:=1 TO SO DO BEGIN

IF CHR1' LETTER!LINEMO. CHNO 3 •'= + THEN BEGIN
LINENO:=62;CHNO: =78? END; 00 OF u

IF LETTERCLINENO,CHHO3=0 THEN WRITEC" '• >: To oisTÿJN/
WRITE:: C CHR <LETTERILINENO ? CHNO3 •' ):1 : vÿcmoc-&*/ WotcpS

IF LINEH0=66-F00TMAR6IN THEN
BEGIN

LINENO: =64.: CHNO: =80? OOT 0p koop
END.:

END:
END;

END.:
END:

PROCEDURE PRINTFAGE.:
BEGIN

CLEAR;
IF NOT INITIALISED THEN
BEGIN

WRITELNC"INITIALISE OR LOAD P PILE FIRST" > ? LINEC40) 5

11
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IMi I Hi I I IN

DELPVC3000) J
END?
IF INITIALISEC' THEM N'llll

WRITELN( " IS SMNTFI* nH I
GETKEV5
IF CH= V ■ THEN BEGIN

IF INITIAL T I [• THEN I I '.IN
P06ECOUNT!
FOP A: l T r 4 DO I- 1. Hill

FOR Mi r t M M I"' ll 'ilH
II IIIri It M . N3 “ INI N I MRIII • 'ÿ

p I HR' I FI Tl PCA.N1 * INI N I I (IN
Ml 1 64IN* Cn

ENDl
IF -FOOTMMP GIN THEN BEGIN

MJ ~*4*N: F 01
END;

PWRITE(tHR(LETTER CA> N3 > s 1 >?
END;

END;
END;

END'!
END"

END?
PROCEDURE LOADFILE"

BEGIN
READ *• LETTER C3 )S
F:EAD • F1,F2,F3,F4,F5,F6> ?

HEP['MARGIN;=F1 LEFTHANDMARGINs =F2;FOOTMARGINs
FAGEFULL!=F5s PRGENQs =F6?
INITIALISED:=TRIJE;

INDENT:=0:
ENDS

PROCEDURE FINIS;
BEGIN

FINISH:=TRIJE
END?

PROCEDURE TEST;'. NOT IN USE \
BEGIN
URITELN' "TEST AREA" >s
IRITELN-: "CHNO ',CHH0s4 J?
PITELN "LINEMO ",LINENO:4 >;
iRITELN- “INDENT ".INDENT; 4 >?
FITELN 'A- N,6" > A:3> N:3> B:3 >;• FITELN 'FHGEFULL ".F AGEFULLs 3>5
PITELN* ‘r AGENO ' .FAGENO? 2 > ?

GETKEVs
END;
PROCEDURE SAUEPAGEs

BEGIN
CLEAR;
IF NOT INITIALISED THEN
BEGIN

FOSITION?<V N>");

I*A u L tio (•/ A‘r t>

f>vT 0 1 Aÿool

PfelNÿ LGT-TTLr

:3;LINELEfIGTH:=F4;

*10 US(= - l IVSIfRT
"feST ; A-T A-lVy

IW “TH-& PltOG**
"1R.ACCP FÿA-V LT5*

WRITELNCINITIALISE OP LOAD T> FILE I IFoT"'?LINE(40);
DELAV < 3000>;

END;
IF INITIALISED THEN BEGIN

WRITE(LETTERED > ?
FI:=HEADMARGIN; F2S =LEFTHANDMARGIN?F3: -FOOTMARGIN;F4:=LINELENGTH;
F5s =PAGEFULL;F6s =PAGENO;

A VETS A’K'fcA’y
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URI TE < F1,F2,F3, F4,F5, F6>

END?
ENDS

PROCEDURE ALTERLINE?
BEGIN

CLEARS
IF NOT INITIALISED THEN
BEGIN

UR I TELN < " I NITI ASE OR LOAD A FILE FIRST")
DELAV C30O0) S

ENDS
IF INITIALISED THEN BEGIN

WR I TELNOENTER THE NUMBER OF THE LINE ":>?
REPEAT

READLN<LINENO) S
LINT I L < L I NENO>0 > AND < L I NENO<65> S
D0WNC3) ?
FOR A: =1 TO 80 DO
UR I TE < CHR < LETTER C L I NENO, A I ) s 1) S
UR I TELN OS
UR I TELN < "EDO VOU WISH TO ALTER IT?")?
GETKEVS
IF CH= -V -THEN BEGIN

FOR CHNO • =1 TO SO DO LETTER CL I NENO, CHNQ]
URITELN< "SENTER NEW LINE");
UR I TE < "I 3" );
GETLI NE<L I NENO, LEFTHANDMARG1N)

ENDS
ENDS

ENDS

BEGIN
TITLE;

MAIN CONTROL*:

INITIALISED: =FALSE;
CLEAR;

=0;

FINISH: =FALSE5
REPEAT

CLEARS
RIGHT < 15) ;
URI TELN < " MENU");
DOWN < 2) S L I NE < 40) 5
UR I TELNOBI TO INITIALISE ARRAV" ) S
URITELNOB2 TO LOAD PAGE FROM FILE");
UR I TELNOS3 TO SAUE PAGE ON FILE");
UR I TELN < "34 TO SET PAGE FORMAT")?
UR I TELN <"35 TO WRITE LETTER") 5
UR I TELN <"36 TO UIEU PAGE") 5
URI TELN < "37 TO PRINT THE PAGE");
WR I TELN<"38 TO ALTER ONE LINE");
WR I TELN <"39 TO FINISH")?
GETKEVS
CASE CH OF -1 INITIALISE;

2 LOADFILE;
3 SAUEPAGE?

-4 -sSETPAGEFORMAT;
■•5 LETTERWRITES
'6 UIEUPAGE?
'? PRINTPAGE;
-‘8' : ALTERLINE;
'9 i FINIS?

HW

FILL Llts/tF loctH

koof5*

END;
UNTIL FINISH?

END.
13



MZ-80K NOTES & LISTINGS

DIMENSIONAL ANALYSIS

by DR. ALAN flTKVKNH

"I wrote thin program and Rrllcln it couple or yimni ago,
but considered It too Ionic HIIII technical to bn «>r intar
ost to many HUN readers. However, Mr. Way's lot tor In
SUN 14 has prompted mo to Mend it. Lika Mr. Way my main
intoroBt is In engineering which in whore my MZ~80K finds
most use.

Moat of my serious programming now is done using
(Hisoft) PASCAL. The Dimensional Analysis program was
written before I knew about PASCAL and I can't be
bothered to translate itI”

What do Concorde, the Dinorwic Pumping Station and the
Humber Bridge all have in common? Indeed, what do they have in
common with almost all major engineering undertakings and
countless other minor ones? The answer is that their designers
probably used scale models at some stage in their design.

Now the words ’scale model’ immediately conjure up a vision
of a small version of something big. But there is more to
’scale’ than mere size. If we want to use a small scale model to
investigate the effect 100 mph winds have upon a bridge there is
no sense in subjecting the model to 100 mph winds! We must scale
down the wind speed also. In general, we need to scale all those
physical parameters which are relevant to the question of
interest so that the model response is appropriate to its size
yet similar to the response of the real thing in the real
situation.

We use dimensional analysis in order to decide what
parameters need to be scaled. We also use dimensional analysis
in situations where we have made measurements on a large number
of physical parameters and want to know how they all relate to
each other. (’Large* often means ’more than 3’!). To determine
the effectiveness of a refrigerator cooling system, for example,
might require our making measurements on 7 or 8 different para¬
meters. In order to assimilate the information provided by all
the measurements we would group several of the parameters
together and consider the relationships which exist among the
reduced number of groups - hopefully an easier task.

Dimensional analysis tells us what are the sensible ways to
group together the various parameters.

Physical parameters (like volume, weight, speed, density and
so on) are all dimensional. That Is, they can all be expressed
in terms of a fow primary dimensions like Muss (M), Length (L)
and Time (T). Thus ’volume’ has dimensions of L1 (length cubed),
’speed’ has dimensions of LT-1 (length per unit time) and so on.
Our choice of what to nominate as a primary dimension is
arbitrary as long as we can express all our physical parameters
in terms of the set of primary dimensions we decide upon. for

3

f
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MZ-80K NOTES & LISTINGS

present purposes we will adopt the conventional choices of Mass,
Length, Time and Temperature (with apologies to electrical
engineers for the absence of Charge or Current). Table 1 shows
several examples of parameters and their characteristic dimen¬
sions.

The importance of dimensional analysis rests on the fact
that if an equation exists, which relates all the physical para¬
meters in a situation of interest, then that equation must be
dimensionally 'homogeneous'. What this means is that if we were
to go through the equation 'cancelling' dimensions in each term
as though they were numbers, we would eventually find that every
term in the equation could be reduced to an identical set of
dimensions. If we were left with a term with a different set of
dimensions the equation would not have correctly described the
situation in the first place.

Let’s illustrate this with an example taken trom elementary
kinematics. If an object travelling with speed 'u' accelerates
at a uniform rate 'f' it will travel a distance 's' in a time
't'- The equation describing this motion is:

s»ut+(l/2)ftz

Referring to table 1 we can see that the dimension of the
first term in the above equation is simply L. The dimensions of
the second term are (L/T)xT, which by 'cancelling' the T's we
reduce to L. The third term has dimensions (L/Ta)xTz which by
'cancelling' the T-squareds we again reduce to L. Thus each of
the three terms in the equation is dimensionally the same (a
length).

If we rearrange this equation we can alter the final
dimension of each term. For example, if we divide through by 's'
the equation becomes:

l-ut/s+(l/2)ft*/s

The first term, the number one, is now dimensionless. The
second term has dimensions (L/T)xTx(1/L), which, since all the
L’s and T's cancel out, is dimensionless. Similarly, for the
third term (L/T*)xT*x(l/L) is dimensionless. So, although we
have changed the form of the equation and the final dimension in
each term (dimensionless now) we still find that, because the
equations correctly describe the situation, all the terms have
the same dimensionality. The equations are dimensionally 'homo¬
geneous'.

It is this feature of honogeneity that allows us to perform
a dimensional analysis, even when we do NOT know the equation
involved. All we need to know are the relevant physical
parameters. We simply need to know that we can group
combinations of them together in such a way that every group has
the same set of dimensions when all the 'cancelling' has taken
place.

15
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In particular, wo can look for groups which are dimension¬
less, like ut/s and ftx/s above. These groups are known as
dimensionless ratios and aro represented in general by the symbol
pi. If we have a sot of physical paramotors A,B,C etc, our
method of performing a Dimensional Analysis is to assume that a
dimensionless ratio pi can bn expressed as a product of powers
a,b,c etc, of these parameters in the form:

pi-A-BÿC*...
By finding valuos of the powers a,b,c etc which make the

above produce dimensionless, we should be able to come up with a
set of dimensionless ratios.

Let's demonstrate the method using our kinematics example.
This time we pretend we do not know the equations given above,
only that 'sf, 1 u*, 'tr and ff' are the relevant physical
parameters. We begin by expressing pi in terms of these
parameters as follows:

pi=sA'U1'tc

In terms of the primary dimensions the right-hand side of
this equation is (L)*(LT-*)*(T)<(LT-X)ÿ or (L)«-+V+«i(T)-W+c -2ÿ..
Now pi is dimensionless, so in terms of the primary dimensions we
can express it as (L)°(T)°. To make this agree with our previous
expression we must have:

a+b+d=0 from Length

-b+c-2d=0 from Time

We are free to choose any values for a,b,c, and d which
satisfy the above two equations. For example, the values a~-l,
b=l, c=l and d=0 satisfy them. * Putting these values back into
our original equation for pi gives us our first dimensionless
ratio: pi=ut/s. The values a=-l, b=0, c=2 and d=l also satisfy
the two equations, giving us our second dimensionless ratio:
pi=fta/s.

There are of course an infinite number of other choices we
could maKe for a,b,c and d which would satisfy our two equations.
We would find however, that if we did make a third choice, the
resulting dimensionless ratio could also be obtained by combining
the two we already have in some way. There are no more
independent ratios - that is, ratios which cannot be expressed as
a combination of the two we already have.

How can wo tell, in gonoral , if we have found the maximum
number of independent, dimensionless ratios?

We do so using the Buckingham pi. theorem, which says the
number of independent, dimonsIon 1OHH ratios is equal to the total
number of physical parameters involved minus the number of prim¬
ary dimensions required to represent them. (Strictly, this is a
slight oversimplification, but the complication need not concern

i
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us here.) In our kinematics example there are 4 parameters, ’s',
»u», rtT and 1f', represented by 2 primary dimensions, length and
time. Hence there are 4-2-2 independent, dimensionless ratios.

An important feature of dimensional analysis, illustrated by
our example, is that although it produces sensible combinations
of physical parameters in the right numbers, it says nothing
about the precise relationships they bear to each other.

Dimensional analysis could not reproduce our original
kinematics equation.

The very generality of the nature of dimensional analysis is
both its strength and its weakness. We can never obtain a
complete solution to any problem frm dimensional reasoning alone.
However, with only a little knowledge we can obtain a partial
solution to almost any problem.

The Dimensional Analysis program produces a complete set of
independent, dimensionless ratios for a particular situation,
given as input the relevant physical parameters and their
dimensional characteristics. I chose to restrict the number of
primary dimensions involved to 4, simply because one very rarely
needs more! For those who absolutely must have more the effort
required in extending the program to cope should be minimal.

The principal problem to be overcome in producing a
computerised method of dimensional analysis lies with the simul¬
taneous equations that have to be solved. The problem is that,
in general, these equations are 'underdetermined T. That is, they
do not have a unique solution, as we saw in our example above.
There is**also a degree of arbitrariness in the values we assign
to some of the powers that appear in the equations.

The program deals with this problem by first of all deciding
how many dimensionless ratios there should be using Buckingham’s
pi theorem. If there are R such ratios it chooses R parameters
(in the first instance these are just the first R it comes across)
each of which is to appear in one and only one ratio.

For a particular ratio it assigns the value unity to the
power of one of these R parameters, and zero to the powers of the
other R-l. A different parameter is assigned the value of unity
for a different ratio. This choice is sufficient to remove the
’underdetermined’ aspect of the equations. The remaining simul¬
taneous equations have either a unique solution or no solution at
all. If a solution exists the program proceeds to calculate it
using Cramer's rule. If there is no solution the program makes a
different choice of R rations and tries again.

The existence or otherwise of a solution is determined by
calculating the determinant of the matrix of coefficients of the
unknown powers. If the determinant is zero there is no solution.
In practice, when the program selects the R parameters (lines
1060 to 1200) it applies a simple test which may eliminate some
(but only some) of the combinations for which there is no solu¬
tion.

The use of Cramer’s rule to solve a set of simultaneous
equations is unusual outside of a school mathematics lesson! The
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rule is best illustrated by means of a simple example. Suppose
we have the two simultaneous equations:

uXtbY-c

dX+oY-f

where 'a* to * X * are known numbers and 'X' and 'Y' are the
unknowns. Cramer's rule says that:

X=(ce-bf)/(ae-bd) and Y=(af-cd)/(ae-bd)

where the bracketed terms are various determinants obtained from
the coefficients of the equations.

.

The trouble with Cramer’s rule is that for a larger number
off simultaneous equations the time taken to calculate the
solutions can be very long, even for a computer. For present
purposes, because we have no more than four primary dimensions,
we have at most four simultaneous equations in any one
calculation (we may often have only two or three). Four is a
sufficiently small number that calculation time using Cramer's
rule is not a problem. On the other hand, Cramer's rule is less
likely to be affected by rounding errors than the faster
techniques like Gaussian elimination or LU-decomposition.

Since, in dimensional analysis, the solutions are often
small (+ve or -ve) integers, it is desirable that they appear as
such, rather than as numerically very close non-integers.

The method the program uses to calculate determinants is
worth commenting on. The value of a determinant can generally be
expressed as a sum of terms, each of which is a number multiplied
by a smaller determinant. This feature of determinants, that
they are a recursive technique be used to calculate them. The
problem with recursion in Basic is the absence of local
variables. If simple variables are used in a recursive Basic
routine their global nature means that values assigned at one
depth of recursion destroy values required at another depth. The
program overcomes this problem by using subscripted variables as
'pseudo-local' variables. Each time another depth of recursion
is called for the subscript is incremented by one; on returning
to a higher level the subscript is decremented again.

The program was written for the MZ-80K with a toolkit for
the PRINT©'s, but should translate with litle difficulty to the
'A' and 'B'. 'K' owners without a toolkit may substitute for
PRINT@X,Y;"text" directly by POKE4405,X : P0KE4466,Y :
PRINT"text". Alternatively, cursor control characters may be
used.

Table 2 provides data for a test of the program using all
four primary dimensions. Figure 1 shows the ouput which should
be obtained with this date. The example comes from the study of
convective heat transfer.

)
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10 PRINT"0"
20 PRINT©10,55 uDIMENSIONAL ANALYSIS"
30 PRINTTAB <10)5 " "
40 PRINT@7,12;"Do you want instructions ?"
50 G0SUB 2260:REM Get reply
60 IF K$="Y" THEN GOSUB 2420:REM Fetch instructions
70 REM
BO REM Data entry
90 REM
100 PRINT"B"
110 PRINTSO,10;"How many physical parameters are to bet!"
120 INPUT"considered ? ";0$
130 REM Test validity of input
140 GOSUB 2320:IF G=1 THEN 100
150 Q=VAL<G!$>:IF Q<2 THEN 100
160 REM Input valid so proceed
170 DIM V<4),V$<4> ,PD$<4> ,NM$<Q),Q(4,Q>
180 PD*(1)--="MASS.........":PD*(2)="LENGTH "
190 PD$<3)="TIME.........":PD*(4)="TEMPERATURE.."
200 REM
210 REM J~loop gets data for each
220 REM parameter in turn
230 REM
240 FOR J=1 TO Q
250 PRINT"BEnter name of paramt?ter number";J;": 3"
260 INPUT NM*(J)
270 PRINT@0?5;"To what power should each of the!!"
2B0 PRINT"fol 1owing primary dimensions be raised!!"
290 PRINT"in ";NM*(J)S" °S"
300 REM
310 REJJ I-loop gets data for each
320 REM primary dimension in turn
330 REM
340 FOR 1=1 TO 4 *
350 PRINTTAB(10);"53";PD* < I);
360 INPUT 0*
370 REM Test validity of input
380 GOSUB 2320:IF G=1 THEN PRINT"B";SPC<38);"03":GOTO 350
390 REM Input valid so proceed
400 Q(I,J)=VAL<Q$)
410 S*=LEFT* <Q*+"0",2)
420 VS(I>=V$(I)+S*
430 V < I)=V(I)+ABS(SGN(VAL <Q$)))
440 REM V(I) counts how many times
450 REM primary dimension I occurs
460 NEXT I
470 PRINT*'!! Are all the powers correct ?"
480 GOSUB 2260:REM Get reply
490 IF K$=S"Y" THEN 580
500 REM Strip off incorrect data
510 FOR 1=1 TO 4
520 L=LEN(V*(I>)
530 V=VAL <RIGHT*(V*(I),2))

*

540 IF VOO THEN V<I)=V(I)-1
550 Y*(I)=LEFT*<V*(I)„L-2)
560 NEXT I
570 PRINT"0":GOTO 270
580 NEXT J
590 REM Data entry complete
600 REM
610 REM Now if any primary dimension
620 REM occurs only once, eliminate
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630 REM appropriate parameter and
640 REM ’close up’ the matrix
650 REM
660 PRINT"B Data analysis indicates :0"
670 FOR 1=1 TO 4
680 IF V<I>=1 THEN GOSUB 1760
690 NEXT
700 IF <V<1)“1)’MV<2)",1)-MV<3>“1)-MV<4)»1) THEN 670
710 REM Test for indwpendwnne
720 FOR 1=1 TO 3
730 IF V(I)-0 THEN 770
740 FOR K-I+l TO 4
750 IF V*(I>-V*<K> THEN 2050
760 NEXT K
770 NEXT I
780 REM Passed test so proceed
790 REM
800 PD=SGN (V ( 1) > +SGN < V <2) ) +SGN ( V (3) ) +SGN (V (4) )

810 IF PD=0 THEN 2790
820 R=Q-PD
830 IF R<1 THEN 2800
840 C=Q:B=0
850 PRINT"SThere are"jQj" significant parametersQ"
860 PRINT"invol ving*' ;PD5 " primary dimensions.B"
870 PRINT"Theref ore, there are";R? " dimensionl essC"
BBO PRINT"ratios. "
890 REM Close up rows of matrix
900 IF PD=4 THEN 970:REM No need!
910 K=0:FOR 1=1 TO PD
920 K=K+1
930 IF V<K)=0 THEN 920
940 FOR J=1 TO Q
950 Q<I,J)=Q(K,J):V(I)=V<K

960 NEXT J,I
970 REM
980 REM Set up arrays prior to
990 REM finding ratios

DIM JN (R),J <PD) ,S<PD) ,U(PD),N# (PD)

DIM D (PD,PD) ,DET (PD, PD>
REM
REM Find R independent parameters
REM Label them with JN(L)

REM
FOR 1=1 TO PD
U(I)=V<I>
NEXT
J=0
FOR L=1 TO R
J=J+1
TE=0
FOR 1=1 TO PD
IF Q <I,J) <>0 THEN U<I)*U(I)-1
IF U<I) >0 THEN 1170 ,
U <I) =11TE=1:I«PD
NEXT
IF TE=1 THEN 1110
JN<L) =J
NEXT L
REM
REM Collect dependent parameters
REM in matrix D(I,X) and put
REM their names in N$<X)

REM

1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1 100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250

20
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1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
I860
1870
1880

FOR 1=1 TO F'D
X=0:FOR J=1 TO 0
TE=0:FOR L=1 TO R
IF J=JN<L> THEN TE=1:L=R
NEXT
IF TE= 1 THEN 1330
X=X+1:D < I j, X)=Q < I,J):N$ < X > =NM$(J)
NEXTJ, I
GOSUB 2020:REM Calc determinant
C=C-1
D=DET<0,0>:IFD< >OTHENB=1
IF D=0 THEN 1550
REM
REM Calculate and display the
REM dimensionless ratios
REM
PRINT"0Di mensi onless ratios are :B3"
FOR L= 1 TO R
PR I NT"23"5 L5 "• " 5 NM$(JN <L))? " to the power... "5 1
FOR N= 1 TO F’D
PRINTTAB(5);N$(N)5 " to the power... "5
GOSUB 2220:GOSUB 2020
PRINTDET(Oj,0)/D
G0SUB2220
NEXTN,L
PRINT"BBThat * s all the dimensionless ratios.B"
PRINT"Do you want an alternative set
GOSUB 2260
IF K$="N" THEN 2940
IF C>0 THEN 1600
IF|B>0 THEN 1590
PRlNT"BThe parameters are not all independent.!]"
GOTO 2900
F'RINT"BThat ? s all I can find.B":G0T02940
PRINT"0P1ease wait a moment."
REM Cycle order of parameters
REM in Q( I j, J )
FOR 1=1 TO PD
TM=Q <1,1)
FOR J=1 TO Q—1
Q < I,J)=Q(I ? J+l)
NEXT
Q < I,Q)=TM
NEXT
TM$=NM* < 1 )
FOR J=1TOQ—1
NM$ <J)=NM$ <J+l)
NEXT
NM$<Q)=TM$
GOTO 1260:REM New ratios
REM Eliminate parameter and
REM ? close up* columns
FOR J=1 TO Q
IF Q(I,J)< >0 THEN L=J:J=0.
NEXT
PRINT"B";NM$ <L);" does not contribute."
IF L=Q THEN 1860
FOR J=L TO Q-l
NM$ < J )=NM$(J+l)
NEXT
FOR K=1 TO 4
IF Q(K,L)<>0 THEN V<K)=V<K)~1
IF L=1 THEN <K)=RIGHT$ < (K),2*Q—2):GOTO 1910
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1890 IF L=Q THEN V*<K)=LEFT*< V*<K),2*Q-2):GOTO 1940
1900 V*<K> =LEFT*(V*(K),2*L-2>+RIGHT*(Vi<K>,Q+Q-L-L)
1910 FOR J=L TO Q-l
1920 Q(K,J)=Q(K,J+l)
1930 NEXTJ
1940 NEXTK
1950 Q=Q-1
1960 RETURN
1970 REM
1980 REM Calculate determinant using
1990 REM Cramer's rule.
2000 REM The subroutine calls part of
2010 REM itself recursively.
2020 FOR J=1T0PD:DET(PD,J)=1:NEXT
2030 1=0:J(0)*0
2040 1=1+1:S< I)=1
2050 DET < 1-1,J(1-1))=0:J lI)=0
2060 J < I > =J < I > +1:TE=0
2070 FORT=OTOI—1
2080 IFJ < I)=J <T)THENTE=1:T=I
2090 NEXT
2100 IFTE=1THEN2140
2110 IFI<PDTHENG0SUB2040
2120 DET < 1-1,J < 1-1))=DET < 1-1,J < 1-1 > > +D < I,J <I > )*DET < I,J < I))*S < I >
2130 S(I)=-SCI)
2140 IFJ < I > <PDTHEN2060
2150 1=1-1:RETURN
2160 REM
2170 REM Put fresh column in matrix
2180 REM as per Cramer's rule
2190 REM before calculating det.
2200 REM Also put old column back
2210 REM afterwards.
2220 FOR K=1 TO PD
2230 TM=D <K,N):D <K,N)=-Q(K,JN <L>):Q<K,JN(L))=~TM
2240 NEXT
2250 RETURN
2260 REM Get yes/no reply
2270 PRINT@7,24;"Press V for Yes, N for NoB"
2280 Ki=""
2290 GETKi
2300 IF <K$="Y")+(Ki="N")THENPRINTSPC(33);"B":RETURN
2310 G0T0229C
2320 REM
2330 REM Test for valid input
2340 G=0
2350 FOR Z=1 TO LEN(Qi)
2360 Zi=MIDi(Q$,Z,1 >
2370 IF < ASC(Zi)>47)*(ASC(Zi)<58)THEN2400
2380 IF <Z=1)*< Z$=,‘—")*(LEN(Qi)>1)THEN2400
2390 G=1
2400 NEXT
2410 RETURN
2420 REM Instructions
2430 REM
2440 PRINT"HThis program determines dimensionless"
2450 PRINT"ratios of physical parameters using"
2460 PRINT"Buckingham'» pi theorem.B"
2470 PRINT"You must enter the number of parameters"
24ÿ0 PRINT"you wish to be considered, followed"
2490 PRINT"by the pertinent information for each"
2500 PRINT"parameter in turn as requested.B"
2510 PRINT"The information required for each"
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2520 PRINT"parameter consists of it's name and"
2530 PRINT"the power to which each of the four"
2540 PRINT'.'prirnary dimensions, MASS, LENGTH, TIME"
2550 PRINT"and TEMPERATURE contribute to it's"
2560 PRINT"di mensionaI ity.B"
2570 PRINT"The program then calculates how many"
2580 PRINT"dimensionless ratios there are, and"
2590 PRINT"for each one displays the names of those"
2600 PRINT"Sparameters and the powers to which they"
2610 PRINT"are raised in that ratio.BB"
2620 PRINTTAB<8> ;"Press SPACE to continue."
2630 K$=""
2640 GET K$:IF K*=""THEN 2640
2650 PRINT"BA1though the number of dimensionless"
2660 PRINT"ratios for a particular problem is"
2670 PRINT"unique the arrangement of the physical"
2600 PRINT"parameters among those ratios need"
2690 PRINT"not be.8"
2700 PRINT"Possible alternatives will be calculated"
2710 PRINT"Bby the program if you wish. <The program"
2720 PRINT"Bwill ask about this after calculating"
2730 PRINT"and displaying one set of ratios.)333"
2740 PRINTTAB(8> ;"Press SPACE to begin."
2750 K*=""
2760 GET K$:IF K$=""THEN 2760
2770 RETURN
2780 REM
2790 PRINT"3There are no primary dimensions 1eft.3":GQT02820
2800 PRÿNT"3There are no more parameters thanB"
2810 PRINT"there are primary dimensions.!!"
2820 PRINT"No dimensionless ratios can be formed.B"
2830 PRINT"Try using more parameters next time.B"
2840 G0T02940
2850 PRINT"3The primary dimensions :B"
2860 PRINT"..."5PD*(I);PD$<K);"B"
2870 PRINT"bear the same relationship to eachS"
2880 PRINT"other in all parameters in whichB"
2890 PRINT"they occur, and so are not independent.3"
2900 PRINT"Thus Buckingham"s -rr theorem is notB"
2910 PRINT"applicable. Examine your parametersS"
2920 PRINT"careful1y and try to remove thisB"
2930 PRINT"feature.S"
2940 END

*

*
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Table 1.

Dimensions

Parameter
of some

Power to

physical parameters

which primary dimensions are raised
M L T TP

Distance 0 1 0 0 M=Mass
Speed 0 1 -1 0 L=Length
Time 0 0 1 0 T=Tirae

Acceleration 0 1 -2 0 TP=Temperature
Density 1 -3 0 0

Force 1 1 -2 0

Thermal conductivity 1 1 -3 -1
Specific heat 0 2 -2 -1
Stress 1 -1 -2 0
Viscosity 1 -1 -1 0

Table 2.
Input data for test problem

Parameter name:

MASS
LENGTH
TIME
TEMPERATURE
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Data analysis indicates :

There are 7 significant parameters*
involving 4 primary dimensions.
Therefore, there are 3 dimensionless
ratios.

Dimensionless ratios are :

1. h to the power... 1
rho to the power... — i
v to the power.... -1
mu to the power... 0
cp to the power... — 1

2. D to the power... 1
rho to the power... 1
v to the power... 1
mu to the power... —1cp to the power... 0

3. k to the power... 1
rho to the power... 0
v to the power... 0

. mu to the power... -1
c:p to the power... —1

That”a all the dimensionless ratios

Figure 1.
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INTERRUPTING, Pardon? INTERRUPTING THE SHARP NZ-80K

by

William Howard

Introduction

This article deals with interrupts, what they are, how to
generate them on the Sharp MZ-80K and, briefly, what thoy can be
used for. All Programs and program segments contained within
this article are copyright of Mr. W. Howard although the code may
be copied for private use by the owner of this article. Also no
responsibility is accepted for any damage to the computer or
corruption of files that may occur through the use of any
information contained within this article.

What is an Interrupt?

An interrupt is an externally (to the Z-80 CPU ) generated
signal to tell the processor to temporarily suspend the current
operation and to transfer control to another program.

e.g. The Pardon? in the title of this article can be considered
an interrupt as it temporarily suspended the title and asked for
the previous word to be repeated, after which control was
returned to the title.

If you're still confused either look up interrupt in a
computing book or read the rest of this article as it* is far
easier to explain how to generate and use interrupts than it is
to define them!

What can we do with.Interrupts?

There are two types of interrupts, ones which come at regu¬
lar intervals and those which come at the occurence of some
event. Regular occuring interrupts are perhaps the most useful
as they allow us to do an event at regular intervals independant
of what other event is currently running. One-off interrupts are
useful in that they can signify the end of an event e.g. we could
set a time up to time a 3 minute interval, say to cook an egg,
and get the timer to generate an interrupt at the end of the 3
minutes so that we could then remove the egg. This article deals
mainly with regular interrupts as they are by far the most useful
for the hobbyist.

How do we generate Interrupts?

There are two ways, either to take the NMI or the INT line
low, simple!

Unfortunately it is not as simple as this. Although we
could build some circuits to plug into the computer it is
certainly no easy task and I would neither risk it or write an
article on it!
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Fortunately for us their is an IC within the Sharp which has
one of it's outputs connected to the INT line of the Z-80 CPU.
Hence if we can reprogram this chip we can easily generate inter¬
rupts._

What is the difference between the NMI and INT lines? The
NMI (from now on I shall refer to this simply as the NMI as
overlining is awkward!) line is the Non-Maskable Interrupt line,
the overlining is used to show that it is active low i.e. an
interrupt is generated if a logic 0 is applied to it. A Non-
Maskable Interrupt is one which the Z-80 can’t ignore and
therefore is used for special purposes within the system and is
therefore little interest to us. The INT line (also active low)
is the normal interrupt line and is therefore of interest to us,
especially as of the aforementioned IC's output is connected to
it, although not directly.

The Z-80 CPU has two instructions El and DI, DI tells the
CPU to ignore all interrupts generated by the INT line and El
tells it to acknowledge interrupts from the INT line.

Z-80 Interrupt Modes

The Z-80 CPU has three modes for use with INT generated
interrupts. These are mode, 0, 1 & 2. It is beyond the scope of
this article to explain why three modes are needed or to explain
howÿ they work. " It is sufficient to say that we shall be using
mode 1.

When an interrupt is generated in this mode the CPU effect¬
ively executes a RST 38H instruction i.e. the Program Counter is
stacked and reloaded with 0038H thus causing execution to be
transferred to address 0038H. As this is in monitor it may seem
a bit stupid but as there is a JP 1038H instruction at this
address control is effectively passed to location 1038H which is
above the Monitor and in RAM. Unfortunately there is not enough
spare memory here (we are in the Monitor's workspace after all)
to write any useful code so we invariably have to load another
Jump instruction here to jump to our interrupt routine in User
RAM. Returning control to the main program again is extremely
simple though as the PC was stacked before we jumped to address
0038H all we need to do is execute a RET instruction!

Back to Generating Interrupts

We now (hopefully) know what an interrupt is and how to

f
generally generate one and what happens (in Mode 1) after we do.
However we have not yet found out how to generate one on the
Sharp (other than saying tht we reprograr on-board IG

The IC we are going to reprogram is IC8253. This IC has
three on-chip clocks, a ’clock’ in this case is a counter which
is externally driven and can count either up or down from preset
values and do clever things on a count of 0! Although there are
three clocks on the chip 0, 1 & 2 we are only interested in
clocks 1 & 2. These clocks are configured as shown below:-
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IC8253 INUERTER 2-80 CPU

31250Hz

L •|
m i_
mo—1 1NT

What these clocks currently do Is to supply the internal
clock, BASIC's TI$. This moans that if wo reprogram these clocks
then we will not bo able to use the internal clock, or in general
we mut not call the Monitor subroutines TIMEST (0033H) or TIMERD
(003BH).

How do we reprogram these clocks? Again this is outside oi
the scope of this article to cover this in detail so only the
bare necessities will be given. Both clocks count pulses, clock
one counts the pulses from the 31250Hz external clock (looks like
a strange number but multiply it by 2 six times, makes sense
now?) while clock 2 counts pulses from clock 1.

IC8253 has 6 modes tnat the clocks can be programmed in,
mode 2 is probably the most useful as it effectively divides the
input signal by N, where N is the number we load into the clock
to start with. Hence if we program clock 1 in mode 2 then the
output signal, and hence the input sinal to clod 2, is at a
frequency of 31250/N Hz. For most of our applications N=7DH (125
decimal) is a good choice for N as this gives an input to clock 2
of 250Hz.

Now if we also program clock 2 in mode 2 with an initial
count of M then we should get interrupts at a frequency of 250/M
HZ or 250/M interrupts a second. Unfortunately life isn't that
simple (due to that inverter) and if we do program clock 2 in
mode 2 then we get nothing but interrupts except for the
occasional return to the main program once every 250/M th of a
second! Fortunately there is another mode, mode 0 and although
it is not as useful it can be used. The main disadvantage is
that after each interrupt we need to reprogram the clock again.
However an advantage is that if we disable the interrupts with a
DI instruction and then get an interrupt, when we enable the
interrupts with an El instruction we will still get the interrupt
i.e. we don’t lose it.

Well so much for the theory, the following code programs the
clocks and gives two test programs. USER1 is an infinite loop
and you will either have to reset or switch off the machine to
escape, so save the program to take before running it!! USER2 is
identical except th%t it initiates the interrupts first, hence
all the 0's. You will also need to specify values for PRESCL and
CLK2CT for the test programs these should be 007DH and 0019H
respectively.

Try changing line 24 page 2 to B4H and deleting line 3 page
4 and running USER2 now, what you have done is to reprogram clock
2 to mode 2, see above.

I
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*

« ** Z80 ASSEMBLER SP-2102 PAGE 01 **

14 0004
15 0004
16 0004
17 0004
18 0004
19 0004

01 0000 J
02 0000 5 IC8253 CLOCK SUBROUTINES.
03 0000 t

04 0000 ;
05 0000 p CTLWRD: EQU E007H !CONTROL WORD
06 0000 p CLKPTl: EQU E005H 5 CLOCK PORT 1
07 0000 p CLKPT2S EQU E0O6H 5CLOCK PORT 2
08 0000 ,
09 0000 PRESCL: ENT
10 0000 0000 DEFW 0000H 5UALUE OF THE
11 0002 CLK2CTs ENT
12 0002 0000 DEFW 0000H S COUNT BEFORE
13 0004

SUBROUTINE TO SET CLOCK 1, THE PRESCALAR.

;FUNCTION = SETS CLOCK 1 TO DIUIDE THE INPUT FREQUENC1
;OF 31250Hz BV THE UfiLUE IN PRESCL AND IT IS THIS
?FREQUENCY WHICH DRIUE3 CLOCK 2.

20 0004
21 0004
22 0004
23 0004
24 0004
25 0004
26 0004 F5
27 0005
28 0005
29 0005
30 0005
31 0005

? REGISTER3= ALL SAUED.

5 TIME = 52.5 uSEC.

CLOCK1s ENT ;EXTERNAL ENTRV POINT
PUSH AF ?SPUE REGISTERS

5OUTPUT 74H <01110100 BINARY) TO CLOCK CONTROL WORD TO
;SPECIFY THAT WE WANT TO PROGRAM CLOCK 1 IN MODE 2 AND
? THAT WE ARE GOING TO LOAD THE COUNTER WITH A TWO BYTE
? NUMBER.

32
33

0005
0005 3E74 LD A?74H

34 0007 3207E0 LD (CTLWRD),A
35
36

000A
000A ?OUTPUT PRESCALAR TO CLOCK 1l NOW.

37
38

000A
000A 3A0000

5
A,(PRESCL)

39 000D 3205E0 LD (CLKPTl),A 5LSB FIRST
40 0010 3A0100 LD A,(F'RESCL+1)
41 0013 3205E0 LD (CLKPTl),A 5 MSB SECOND
42 0016 FI POP AF 5RESTORE REGISTERS
43 0017 C9 RET 5 EXIT
44 0018 SKP H

29



1IZ-80K NOTES & LISTINGS

01 001b
02 0018
03 0018
04 0018
05 0018
06 0018
07 0018
08 0018
09 0018
10 0018
11 0018
12 0018
13 0018
14 0018
15 0019

F5

SUBROUTINE TO SET CLOCK 2, THE INTERRUPT GENERATOR.
FUNCTION = SETS CLOCK 2 TO PRODUCE AN INTERRUPT ONCE
THE COUNTER REACHES ZERO. THE COUNTER IS DECREMENTED
ONCE EUERV 31250/PRESCL th OF A SECOND.

REGISTERS= ALL SAUED.

TIME = 52.5 uSEC.

CL0CK2S ENT
PUSH OF

S EXTERNAL ENTRV POINT
J SAME REGISTERS

16 0019 OUTPUT B0H <10110000 BINARV) TO CLOCK CONTROL WORD Til
17 0019 SPEC I FV THAT WE WANT TO PROGRAM CLOCK 2 IN MODE 0 AND
18 0019 THAT WE ARE GOING TO LOAD THE COUNTER WITH A TWO BVTH
19 0019 NUMBER.
20 0019
21 0019 3EB0 LD A,B0H
22 001B 3207E0 LD (CTLWRD) > A
23 001E
24 001E OUTPUT COUNT TO CLOCK 2 NOW.
25 001E
26 001E 300200 LD A, <CLK2CT)
27 0021 3206E0 LD (CLKPT2) , A 5LSB FIRST
28 0024 3A0300 LD A,<CLK2CT+1)
29 0027. 3206E0 LD (CLKPT2) i A 5 MSB SECOND
30 002A •FI POP AF 5 RESTORE REGISTERS
31 002B C9 RET jEXIT
32 002C SKP H

01 002C 3
02 002C 5 SUBROUTINE TO REDIRECT INTERRUPTS.
03 002C
04 002C ■

7

05 002C 'FUNCTION = BV LOADING 1038H WITH C3H AND 1039H & 103MI
06 002C 3 WITH AN ADDRESS ALL INTERRUPTS GENERATED BV THE CLOC!
©7 002C SEND UP AT THE ADDRESS SPECIFIED.
08 002C
09 002C 5 REGISTERS= ALL SAUED.
10 002C ?

11 002C 5 TIME = 51.0 uSEC.
12 002C ?

13 002C UECTOR: ENT S EXTERNAL ENTRV POINT
14 002C F5 PUSH AF
15 002D E5 PUSH HL ? SAUE REGISTERS
16 002E 3EC3 * LD A,C3H 5 JUMP INSTRUCTION
17 0030 323810 LD <1038H)> A ; INTERRUPTS ARRIUE HERE
18 0033 210000 E LD HL, I NT ; INTERRUPT ROUTINE STftRV
19 0036 223910 LD < 1039H) , HL SLOAD JUMP ADDRESS
20 0039 El POP HL
21 003A FI FOP AF 5 RESTORE REGISTERS
22 003B C9 RET SEXIT
23 003C SKP 5

1
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29 003C
30 003C
31 0B3C
32 003C
33 003C
34 003C
35 003C

# 003C
003C

38 003C
39 003C
40 003C
41 003C
42 003C
43 003C EDS6
44 003E CD04G0
45 0041 CD2C00
46 0044 CD18O0
47 0047 FB
48 0048 C9
49 0049

5 SUBROUTINE TO INITIALISE THE FIRST INTERRUPT.

3 FUNCTION = SETS THE CORRECT INTERRUPT MODE ? SETS UP
3 CLOCK 1> SETS UP THE INTERRUPT UECTOR PND STARTS THE
3 INTERRUPT SEQUENCE BY ENABLING THE INTERRUPT LINE AND
;BV SETTING CLOCK 2.

3 REGISTERS* ALL SPUED.

? TIME = 192.5 uSEC.

IIRUPT: ENT ;EXTERNAL ENTRY POINT
IM 1 5 SET INTERRUPT MODE 1
CALL CLOCK1
CALL UECTOR
CALL
El

CL0CK2
? ENABLE INTERRUPTS

RET 5 EXIT
END

CLK2CT 0002 CLKF'T1 E005 CLKPT2
CTLIORD EO07 IIRUPT 0O3C PRESCL

E006 CLOCK1 0004 .CL0CK2 0018
0000 UECTOR 002C

01
02
03
84
05
86
07
08
09
10
11
12
13
14
15
16
17
18
19 0000

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

? TEST PROGRAMS FOR IC8253 CLOCK SUBROUTINES

? SUBROUTINE DEPENDENCE IC8253 CLOCK SUBROUTINE*

? INTERRUPT SUBROUTINE,

3 FUNCTION = EUERV TIME AN INTERRUPT IS GENERATED IT
3ARRIUES HERE. THIS INTERRUPT SUBROUTINE PRINTS
3 A 'Z' EUERV TIME IT IS CALLED.

3 REGISTERS* ALL SAUED.

’TIME = 93.5 + TIME FOR MONITOR ROUTINE PRUT.

20 0000 INT: ENT 5 INTERRUPT ROUTINE ENTRY
” 21 0000 F3 DI •INTERRUPT THIS ROUTINE?

22 0001 CD0000 E CALL CL0CK2 ? RESTART INTERRUPTS
23 0804 F5 PUSH AF
24 0005 3E30 LD A> "0"

s 25 0007 CD1200 CALL O012H 5 MONITOR ROUTINE PRNT
26 000A FI POP AF
27 000E* FB El
28 000C C9 RET 5 EXIT
29 000D SKP H 5
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01 000D ;
02 000D ? TEST PROGRft
03 000D >
04 000D •?
05 000D 5 FUNCTION = i
06 000D AND PS :
07 • 000D 5 OR SWITCHED
08 000D 'USER2 IS SII
09 000D 5 INTERRUPTS i
10 000D ?

11 000D 5 REGISTERS- 1
12 000D ;
13 000D 5 TIME = 1
14 000D 5
15 000D USER2 3 ENT
16 000D CD0000 E CALL
17 0010 SKP

IS ON INFINITE LOOP THPT PRINTS

NOT CRITICAL.

= NOT CRITICAL.

IIRUPT
5

;TEST PROGRAM 2
? START INTERRUPTS

)
23 0010 USER1: ENT 3 TEST PROGRAM 1
24 0010 3E31 LD ft,"l"
25 0012 CD1200 LOOP: CALL 0012H 5 MONITOR ROUTINE PRNT
26 0015 18FE: JR LOOP
27.0017 END

INT 0000 LOOP 0012 USER1 0010 USER2 O00D

>M 20G0 205F
2000 F3 CD 2F
2010 [3£)31 CD
2020 E0 3ft 1?
2030 3E B0 32
2040 E0 FI C9
2059 El FI C9

>M 20G0 205F
2000 F3 (00 00
2010 DE331 CD
2020 E0 3ft 17
2030 3E (&4) 32
2040 EO FI C9
2050 El FI C9

20 F5 3E 30 CD 12 00 FI FB C9CCD] 53 20
12 00 18 FB/7D 00 19 00/ F5 3E 74 -32 07
20 32 05 E0 3ft 18 20 32 05 E© FI C9 F5
07 E0 3A 19 20 T-— i 06 E6 3ft 1ft 20 32 06
F5 E5 3E C3 32 38 10 21 00 20 22 39 10
ED 56 CD IE: 20 CD 43 20 CD 2F 20 FB C9

0® F5 3E 30 CD 12 00 FI FB C9m ejT 20
12 00 18 FB /7D 00 19 00| F5 3E 74 ■-‘JL. 07
20 32 05 E0 3ft 18 20 32 05 E0 FI C9 F5
07 E0 3ft 19 20 32 06 E0 3ft lfl 20 TO 06
F5 E5 3E C3 32 38 10 21 00 20 22 39 10
ED 56 CD IB 20 CD 43 20 CD 2F 20 FB C-9

0

<Z2S3 -fESTl.ARS

( ) Differences between Testl & Test2

[ ] Entry Points 2000 & 2010 for User2 & Userl respectively

/ / Data words PRESCL & CLK2CT respectively
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A Smattering of Mathematics

PRESCL is the program name for what I called N above and
CLK2CT is it*s name for M. Changing the values of these two
variables changes the frequency of the interrupts as dictated by
the formula

31250
Frequency - Hz.

PRESCL * CLK2CT

Some common frequencies are:-

Freciuency

2 Hz
10 Hz
25 Hz
50 Hz
50 Hz
125 Hz
250 Hz
250 Hz

PRESCL CLK2CT
125"" "”2573*
125 125
125 25
125 10
125 5
25 25
25 10
25 5
5 25

Unfortunately we can't get 100 Hz out, which would be nice,
the best we can do is with PRESCL = 2H and CLK2CT = 009CH which
gives a frequency of 100.2 Hz which for most applications is
probably accurate enough.

Users of Interrupts

We now have a set of routines that we can generate inter¬
rupts at almost any desired frequency, so what can we do with
them, other than price 0's and 1's? One obvious use is to
program a real time clock. The following code does just this. A
CALL to START starts the clock while a CALL to STOP stops it.
The data it works on is held in Binary Coded Decimal (BCD) format
in locations C800H to C802H and some other code will need to be
written to initialise these. However this code does not need to
be in the interrupt routine. This code could easily be altered
to print out, on the screen, the time a real time game has been
running for. (See REAL-TIME CLOCK PROGRAM on next page).

This program is not very time efficient as it prints the
entire clock to the screen every time there is an interrupt. The
program would be better if it only updated those digits which
changed, but more about efficiency later.

It was at this stage that I discovered a very interesting
and annoying fact. If the above program is run with PRESCL=0002H
and CLK2CT=3D04H a more accurate result is obtained than if 007DH
and 00FAH are used!!! After much experimenting it was found that
the higher the number in PRESCL the greater is the error. This
means that if accurate results are needed PRESCL should be small,
but not equal to one! This is rather annoying but only really
important if we need accurate frequencies, if we don't we can
p*tll use the above table and formula.
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** 280 ASSEMBLER SP-2102 PAGE 0i **

01 0000
02 0008 ;A REAL-TIME: CLOCK.
83 0000 >

04 0000
05 0000 5SUBROUTINE DEPENDANCE IC8253 CLOCK SUBROUTINES.
06 0000 ?
G7 0000 P SCREEN: EQU D011H 5 MIDDLE OF TOP ROW
08 0000 ;
09 0000 ;INTERRUPT SUBROUTINE.
10 0000 ,1 .

11 0000 ;
12 0000 5 FUNCTION = INTERRUPTS ARRIUE HERE AT THE RATE OF
13 0000 * ONE A SECOND. THIS SUBROUTINE UPDATES THE REAL-
14 0000 ?TIME CLOCK AND OUTPUTS IT TO THE SCREEN.
15 0008 "
16 0000 •REGISTERS* ALL SPUED.
17 0000 J
18 0000 5 TIME = 314.5 / 348,5 / 366.5 / 367.5 uSEC.
19 0000 ;
20 0000 INT: ENT 5 INTERRUPT ROUTINE ENTRV
21 0000 F3 DI ;INTERRUPT THIS ROUTINE?
22 0001 CD0000 E CALL CLOCK2 5 RESTART INTERRUPTS
23 0004 F5 PUSH AF ;SAME REGISTERS
24 0005 E5 PUSH HL
25 0006 219700 LD HL,SECS 5POINT TO SECONDS STORE
26 0009 7E LD A,<HL>
27 000ft C601 ADD A,01H ? ADD 1 TO SECONDS
28 000C 27 DOA
29 000D FE60 CP 60H ?ONE MINUTE ?
30 000F 201H JR NZ» EXIT 5 NO SO LEAUE
31 0011 3E00 LD A?00H 3 VES SO ZERO SECONDS
32 0013 77 LD <HL>,A 3 RESTORE SECONDS
33 0014 23 INC HL 5POINT AT MINUTES
34 0015 7E LD A? <HL)
35 0016 C601 ADD A?01H ;ADD 1 TO MINUTES
36 0018 27 DAA
37 0019 FE60 CP 60H ? ONE HOUR ?
38 00IB 200E JR NZ» EXIT 3 VES SO LEAUE
39 00ID 3E00 LD A,00H 3 NO SO ZERO MINUTES
40 001F 77 LD <HL> A 5RESTORE MINUTES
41 0020 23 INC HL 5POINT AT HOURS
42 0021 7E LD A,<HL>
43 0022 C601 ADD A,01H 5 ADD 1 TO HOURS
44 0024 27 DAA
45 0025 FE24 CP 24H 31 DAV ?
46 0027 2002 JR HZ,EXIT 5 VES SO LEAUE
47 0029 3E00 LD A,00 5 NO SO ZERO HOURS
48 002B 77 EXIT: LD <HL>,A ;RESTORE UALUE
49 002C SKP H
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** 280 ASSEMBLER SP-2102 PAGE 02 **

01 002C
02 0020
03 002C
04 002C D5
05 002D 1111D0
06 0030 219900
07 0033 7E
03 0034 E6F0
09 0036 CB3F
10 0038 CB3F
11 003A CB3F
12 003C CB3F
13 G03E C620
14 0040 12
15 0041 13
16 0042 7E
17 0043 E60F
18 0045 C620
19 0047 12
20 0048 13
21 0049 3E4F
22 004B 12
23 004C 13
24 004D 2B
25 004E

PRINT NEW TIME ON SCREEN

PUSH DE
LD DE,SCREEN
LD HL,HOURS
LD A,CHL)
AND F0H
SRL A
SRL A
SRL A
SRL A
ADD A,20H
LD <DE>,A
INC DE
LD A,<HL>
AND 0FH
ADD A,20H
LD <DE>,A
INC DE
LD A,4FH
LD <DE>,A
INC DE
DEC HL
SKP 5

31 004E 7E
32 004F E6F0
33 0051 CB3F
34 0053 CB3F
35 0055 CB3F
36 0057 CB3F
37 0059 C620
38 005B 12
39 005C 13
40 005D 7E
41 005E E60F
42 0060 C620
43 0062 12
44 0063 13
45 0064 3E4F
46 0066 12
47 0067 13
48 0068 2B
49 0069

LD A,(HL>
AND F0H
SRL A
SRL A
SRL A
SRL A
ADD A,20H
LD <!DE>,A
INC DE
LD A,<HL>
AND 0FH
ADD A,20H
LD <DE>,A
INC DE
LD A,4FH
LD (DE>,A
INC DE
DEC HL
SKP H

3SAUE REGISTER
5CLOCK AT TOP LEFT
;PRINT HOURS FIRST
3GET HOURS IN BCD
3 MASK OUT LSB

3LSB TO MSB
3DISPLAY CODE OFFSET
5OUTPUT TO SCREEN
3POINT TO NEXT PLACE
3GET HOURS BACK
•MASK OUT MSB
3DISPLAY CODE OFFSET
3OUTPUT TO SCREEN
5POINT TO NEXT PLACE
3DISPLAY CODE FOR :
3 OUTPUT TO SCREEN
5POINT TO NEXT PLACE
3POINT TO MINUTES

3 REPEAT FOR MINUTES

3POINT TO SECONDS
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280 ASSEMBLER SP-2102 PAGE 03 **

01 0069 7E LD A> <HL). 3 REPEAT FOR SECONDS
02 006A E6F0 AND F0H
03 006C CB3F SRL A
84 006E CB3F SRL A
05 0070 CB3F SRL A
06 0072 CB3F SRL A
07 0074 C620 HDD A?20H
08 0076 12 LD <DE> ? A
09 0077 13 INC DE
10 0078 7E LD A,CHL>
11 0079 E60F AND 0FH
12 007B C620 ADD A?20H
13 007D 12 LD <DE> ? A
14 007E D1 POP DE 5 RESTORE REGISTERS
15 007F El POP HL
16 0080 FI POP AF
17 0081 FB El 3 ENABLE INTERRUPTS
18 0082 C9 RET 3 EXIT
19 0083 SKP 10

30 0083 3
31 0083 3SUBROUTINE TO START THE CLOCK.
32 0083 •
33 0083 3
34 0083 3 FUNCTION = SETS THE CORRECT UALUES IN PRESCL AND
35 0083 3 CLK2CT AND STARTS THE CLOCK BV CALLING IIRUPT.
36 0083 ?

37 0033 5 REGISTERS- ALL SAUED.
38 0083 ;
39 0083 3 TIME NON CRITICAL.
40 0083
41 0083 START: ENT 3 EXTERNAL ENTRV POINT
42 0083 E5 PUSH1 HL 3 SAME REGISTERS
43 0084 217DG0 LD HL.-007DH 3125 DECIMAL
44 0087 220000 E • LD <PRESCL)?HL
45 008A 21FA00 LD HL,08FAH 3250 DECIMAL
46 008D 220000 E LD <CLK2CT> ?HL
47 0090 CD0000 E CALL IIRUPT 3START THE CLOCK
48 0093 El POP HL 3 RESTORE REGISTERS
49 0094 C9 RET 3 EXIT
50 0095 SKP H
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01 0095
02 0095
©3 0095
04 0695
05 0095
06 0095
07 0095
08 0095

• 09 0095
10 0095
11 0095
12 0095
13 0095 F3
14 0096 C9
15 0097

21 0097
22 0097
23 0097
24 0097
25 0097
26 0097
27 0097
28 0098
29 0099,
30 009ft

5 SUBROUTINE TO STOP THE CLOCK.
• — — ——— —~•
5FUNCTION = STOPS THE REAL-TIME CLOCK
?BV EXECUTING A DI INSTRUCTION.

;REGISTERS= fiLL SPUED.

•TIME = NON CRITICAL.

STOP: ENT ? EXTERNAL ENTRY POINT
DI 5STOP THE INTERRUPTS
RET 5 EXIT
SKP 5

5 MEMORY FOR REAL-TIME CLOCK.

5 fiLL DATA IS HELD IN BCD FORMAT.

SECS: DEFS 01H ?SECONDS
MINS: DEFS 01H 5 MINUTES
HOURS: DEFS

END
G1H ;HOURS

EXIT 002B HOURS 0099 INT 0000 MINS 0098 SCREEN Mil
SECS 0097 START 0083 STOP 0095

>M C800 C8E2
C800 F3 CD B2 C8 F5 E5 21 97 C8 7E C6 01 27 FE 6G 20
C810 lfi 3E 00 77 23 7E C6 01 27 FE 60 20 GE 3E 00 77
C820 23 7E C6 01 27 FE 24 20 02 3E 00 77 D5 11 11 D0
C830 21 99 C8 7E E6 F0 CB 3F CB 3F CB 3F CB 3F C6 20
C840 12 13 7E E6 0F C6 20 12 13 3E 4F 12 13 2B 7E E6
C850 F0 CB 3F CB 3F CB 3F CB 3F C6 20 12 13 7E E6 OF
C860 C6 20 12 13 3E 4F 12 13 2B 7E E6 F0 CB 3F CB 3F
C870 CB 3F CB 3F C6 20 12 13 7E E6 OF C6 20 12 DI El
C880 FI FB C9/E5/ 21 7D 00 22 9fi C8 21 FA 00 22 9C C8
C890 CD D6 C8 El C9/F3/ C9(00 r 00 00)030 00 0G 0® F5 3E
C8P0 74 32 07 E0 3fi 9P C8 32 05 E0 3fi 9B C8 32 05 E0
C8B6 FI C9 F5 3E B0 32 07 E0 3ft 9C C8 32 06 EG 3A 9D
C8C0 C8 32 06 E8 FI C9 F5 E5 3E C3 32 38 10 21 00 C8
C8D0 22 39 10 El FI C9 ED 56 CD 9E C8 CD C6 C3 CD B2
C8E0 C8 FB C9

( ) Clock Data Bytes, hold secs, mins & hours in BCD Format

[ ] Data words PRESCL & CLK2CT. These will be set to
appropriate values to a call to start

/ / Entry points start & stop respectively
(C883) (C895)
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The machine code program isn't a very friendly program so the
following program in PASCAL interfaces between the user and the
machine.

@1B
62ID
62ID
62ID
62ID
62ID
6229
6229
6229
6229
6241
6245
624D
624D
6250
6250
6250
6250
6268
626C
6274
6274
6277
6277
6277
6277
6277
628F
62B7
6201
62C1
62C4
62C4
62C4
62C4
62C4
62C4
62DC
6300
630C
6325
6356
6362
637B
63AC
63B8
63D0
63D8
63D8
63E1
640C
6411
6416
6420
6429
6459
6459
646E
646E
End Address: 6475

PROGRAM RealTimeClockTest ?

39 <*A pro?ran to interface with the machine code RTCLOCK.ABS.*)
40 <*Vou will need to limit RAM TOP & RAM TOP for T to 51000.*)
50 <*Outhor W.Howard Date 22/11/84.*)
60
70 PROCEDURE Startclock ?
89
90 OStarts the clock by a machine code call.*)
100
110 BEGIN
120 USER<#C883)
130 END ?
140
150 PROCEDURE Stopclock ?
160
170 (*StOPS the clock by a machine code call.*)
180
190 BEGIN
200 USER<#C895>
210 END 5
220
230 FUNCTION BCD < n : INTEGER > : CHAR 5
240
250 <*A function to convert the integer n into BCD format.*)
26©
270
280 BEGIN
290 BCD := CHRCCn DIU 10) * 16 + <n MOD 10))
300 END 5
310
320 PROCEDURE Clockinitialise >

330
340 <*Init ia1 ises the c1ocks re?isters.*)
350
360
•-*tu
380
390
400
410
420
430
440
450
460
470
480

UAR input : INTEGER 5

BEGIN
URITELN<'Please input the hour.') >

READLH< input-) 5
POKE<#C899,BCD< input)) ?
URITELN<'?1ease input the number of minutes,

READLN<input) 5
POKE •:#C898,BCD<ir.PUt)) ?
URITELN<'P1ease input the number of seconds,
READLNCinput) ’

POKE •:#C897?t3CD<input))
EMC1 ?

490
500 BEGIN
510 UIRITELNC Have you loaded RTCLOCK.ABS ?') ;

Clock initialise ;
Startclock ;
WRITELN<CHR<22)) ? <*Clear the screen.*)
URITELN 5 URITELN ? URITELN ?
URITELNC Press any key to return to PASCAL.')
REPEAT
UNTIL INCH <> CHR(0) ;
Stopclock

520
530
540
550
560
570
580
590
600 END
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The next program acts as a Real-Time Timer capable of
counting 100th's of a second. Every time an interrupt is
generated the location pointed at by PTRIND is incremented by
one. As an accurate clock is required and a frequency of 100Hz
is needed PRESCL=0002H and CLK2CT=009C. The machine code
routines are not very easy to manipulte so a PASCAL program to
simulate a Stop-Watch is also included after the machine code.

01 0000 ?

02 0000 3 1NTERRUPT COUNTING UfiRI ABLE.
03 0000 ■ ssssss=======r=s====r=====——04 0000 ;
05 0000 3SUBROUTINE DEPENDflNCE IC8253 CLOCK SUBROUTINES.
06 0000
07 0000 PTRIND: ENT 3 INDIRECT POINTER TO
08 0000 DEFS 02H 5 COUNTING UAPIABLE
09 0002
10 0002 ? INTERRUPT SUBROUTINE.
11 0002
12 0002
13 0002 3FUNCTION = THIS SUBROUTINE INCREMENTS THE LOCATION
14 0002 5POINTED AT BV THE ADDRESS IN PTRIND.
15 0002
16 0002 3 REGISTERS21 ALL SAUED.
17 0002
18 0002 3TIME = 135.5 uSEC.
19 0002
20 0002 INT: ENT 3 EXTERNAL ENTRV POINT
21 0002 F3 DI
22 0003 CD0000 E CALL TIMER2 3 RESTART INTERRUPTS
23 0006 F5 PUSH AF
24 0007 E5 PUSH HL
25 0008 D5 PUSH DE 3SAME REGISTERS
26 0009 2A0000 LD HL., <PTRIND> ;GET POINTER
27 000C 5E LD E,<HL> 3GET LSB POINTED AT
28 000D 23 INC HL 5POINT TO MSB
29 000E 56 LD D,<HL> 3 AND GET IT
30 000F 13 INC DE 3 INCREMENT WORD
31 0010 72 LD (HL> D 3 RESTORE MSB
32 0011 28 DEC HL 3POINT TO LSB
33 0012 73 LD (HL>,E 3 RESTORE IT
34 0013 D1 POP DE
35 0014 El POP HL
36 0015 FI POP AF 3 RESTORE REGISTERS
37 0016 FB El 3ENABLE INTERRUPTS
38 0017 C9 RET 3 EXIT
39 0018 END

M C800 C86F
C800 (00 00)F3 CD 30 C3 F5 E5 D5 2fi 00 C8 5E •77 1 “■ Cosx*J<.Ads
C810 72 28 73 D1 El FI FB C9Jj&@ 00 00 00jF5 3E i4
C820 07 E0 3ft 18 C8 32 05 E8 3A 19 C8 32 05 E0 FI C9
C830 F5 3E 80 32 G7 E0 3A 1ft C8 32 06 E0 3A IB C8 32
C840 06 E0 FI C9 F5 E5 3E C3 32 38 10 21 02 C8 22 39
C850 10 El FI C9/ED/56 CD 1C C8 CD 44 C8 CD 30 C8 FB
C860 C9 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

£ ) UPC.<UC*OA

] Pdfc-SCc IT ClHtcf

INT 0002 PTRIND 0000
39
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62EB 10 PROGRAM stopwatch 5
62EB 20
62EB 30 TVPE lapran*e = 0 .. 9 ;
62EB 40
62EB 50 VAR T s INTEGER 5
62F4 60 key : CHAR ;
62F4 70
62F4 8© PROCEDURE initialise 3
62F7 90
62F7 100 OAR i : INTEGER 3
62F7 110
62F7 120 BEGIN
638F 130 i := #0082 3
6313 140 POKE<#C818 ? i) 3 PRESCL*)
6327 150 i := #009C 3
6330 160 P0KE<#C81R , i > 5 (ÿINITIALISE CLK2CT*)
633F 170 USER<#C854) 5 <*CALL IIRUPT*)
6345 180 IMLINE£#F3> 5 <*STOP THE INTERRUPTS*)
6346 .190 POKE<#C800 , ADDR<T>) 5 <+ADDRESS OF VARIABLE
6352 2p0 T := 0 OZERO THE VARIABLE*)
6356 2i0 END 5
635F 220
635F 230 PROCEDURE stop 3
6362 240
6362 250 BEGIN
637A 260 INLINE<#F3> 3 <*DI*)
637B 270 POKE<4466? CHR<3>) 3
6385 280 I<JRITELN<<T DIV 100)14 , ', <T MOD 100):2)
63B1 290 END ;
63BA 300
63BR 310 PROCEDURE start 3
63BD 320
63BD 330 BEGIN
63D5 340 INLINE<#FB> <*EI*>
63D6 350 END 5
63DC 360
63DC 370 PROCEDURE reset <VAR i : INTEGER) 3
63DF 380
63DF 390 BEGIN
63F7 400 i := 0
6402 410 END ;
640D 420 PROCEDURE 1ap(i : lapran*e> 3
6410 430
6410 440 BEGIN
6428 450 POKE<4466,CHR<i + ID) 3
643E 460 WRITE<' ' > i , ' ') 3
6468 470 WRITELN<<T DIV 100)s4 ? y.', <T MOD 100):2)
6494 480 END 3
649E 490
649E 500 BEGIN
64A7 510 initialise ;
64AC 520 I<JRITE<CHR<22)) ;
64B3 530 WRITELN<y STOP WATCH') 3
64D0 540 reset(T) 3
64D9 550 WRITELN 3
64DC 560 WRITELN 3
64DF 570 WRITELN<<T DIV 100)s4 , y. y , <T MOD 1G0):2) 3
650E 580 WRITELN 3

<4

INCREMENTED*)
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6511 590 WRITELNC'S to Start.O !
652A 600 WRITELHC'0 to Stop. ) s
6542 610 MRITELNC yR to Reset. O ;
655B 620 WRITELNC'0 to 9 for Lap Tiroes. • > ;
657E 630 WRITELNC "P to Return to PASCAL. ;
65A2 640 REPEAT
£
n £uou key := INCH ;

65AB 660 POKE <4466 , CHR<3>> ?
65B5 670 WRITELNCCT DIU 190>:4 ', a MOD 130> s 2) \
65E4 680 CASE key OF
65E7 690 : start 5
65F4 700 V : stop 5
6601 710 yR' ! reset <T> ;
6612 720 ‘0 S ‘2 ", '3 S '4% ‘5 ', *6 % 3%'9 - : Uf:<0RD<key>
6654 ?30 END
6659 740 UNTIL key = ?
666A 750 WRITECCHR(22>)
6671 760 END.
End Address! 6673
Run?N

A Question of Efficiency

Any interrupt routine must be efficient in terms of speed.
For example if we are generating 50 interrupts a second then if
the interrupt routine takes longer than l/50th of a second then
the next interrupt will have arrived before we have finished
processing the current one! This obviously means that we do
nothing but execute the interrupt routine wich defeats the whole
point of interrupts!

In general if the interrupt routine takes longer than one
half of the time between interrupts then the interrupt routine
should be considered inefficient as the main proram is receiving
less than one half of the processors time. Changing the
interrupt generators speed or rewriting the interrupt routine may
be possible.

Accuracy of the Interrupt Generator

As the IC8253 clocks can ony divide by integers (and then
with strange results) the precise clock frequency cannot be
predicted. This should not be a probelm for the hobbyist. The
clock frequency is further corrupted by the response time of the
CPU to the interrupt i.e. the time between generating the inter¬
rupt and the processor starting to execute the interrupt routine.
Further resetting Clock 2 every time will further slow down the
clock frequency! To add insult to injury the input frequncy the
input frequency of 31250Hz to Clock 1 is not that accurate! What
this means is that if you want really accurate interrupts you
have bought the wrong machine!!!
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Odds and Ends—
iAswe reprogram Clock 2 every time an interrupt occurs we

two options, either to reprogram it at the start of the interrupt
routine or at the end. If we reprogram it at the start then we
get interrupts every 150th (say) of a second. If however we
reprogram it at the end of the routine then we will spend l/50th
of a second in the main program between interrupts which has its
uses.

Calling any Monitor routine to use the cassette recorder
will switch the interrupts off! It is however possible to
counteract this by calling the Monitor routine TIMEST at 0033H
before ANY reprogramming of IC8253 occurs. However it is still
possible to switch the interrupts off if we try to save a file of
0 bytes in length, although why we would possibly want to do this
is beyond me!!!!

It is absolutely essential that any register used within the
interrupt routine is saved. This INCLUDES the F register.

Finally, A Few Ideas

Interrupts can be used effectively in games programs e.g.
spaceship control could be put in the interrupt routine while the
main program deals with the screen and collisions.

The Real-Time clock program is fairly accurate over periods
of time up to two or three hours and could therefore be used to
good effect in adventure or arcade games.

As mentioned at the start event occuring interrupts can be
easily generated for egg-timer programs etc.

Well I hope that this article inspires some ideas and I look
forward to seeing some programs using these ideas in future
issues of the Sharpsoft User Notes.

COPYRIGHT © William Howard 18/12/84

\
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5 P0KE6636,0:P0KE8767,0:P0KEB76B,0sFOKE8769,0:FORW=7906TO7908:POKEW,0:NEXTW
10 REM HEADGEAR LTD 23/5/B2
11 CLR
13 DIMH*(5>
14 H$(1)="Sports Cap"
15 H$(2)="Boater"
16 H$<3>=MRain Hat"
17 H$(4)="Novelty Hat"
18 H$(5)—"Sun Hat"
20 GOTO100
30 PRINT"H Press P to proceed."
31 GETS*
33 IFG$=" r"THENP0KE6636,205:P0KE8767,218:P0KE876B,133:P0KEB769,19
35 IFG$="P"THENMUSIC".J32""C2":P0KE6636,0:F0RW=8767T08769:POKEW,0:NEXTW:RETURN
40 G0T031
50 POKE10167,1
51 X= <53247+((PEEK(4466))*40)+PEEK(4465)+1)
52 ZZ=0:FOR W=(X-l)TO(X-l1)STEP-1:XX=PEEK <W)
53 IF(XX<>0)*(XX<>64)*(XX<>128)*(XX<>42)THENZZ=ZZ+1 s NEXTW
54 ZY=X-ZZ+8sDIMZZ(15)s ZX=0:F0RW=1T015:ZZ <W)=0:NEXTW
55 FOR W=(X—1)TO(X-ZZ)STEP-1:IFW= < X—1 > THENWW=1
56 IFWW=4THENZZ <WW)=0:WW=WW+1:ZX=ZX+1
57 IFWW=8THENZZ(WW)=0:WW=WW+1:ZX=ZX+1
59 ZZ(WW)=PEEK(W):WW=WW+1
60 NEXTW
61 FOR W=X-(ZZ+ZX+l)TOX:POKE W,0:NEXTW
62 FOR W=ZYTOZY—(ZZ+ZX)—1STEP—1:IFW=ZYTHENWW=163 POKEW,ZZMCWW):WW=WW+IsNEXT W
64 IFXX=42THENP0KEZY+1,105:POKEZY-ZZ-ZX,104
65 PRINT:POKE10167,0:RETURN
70 PRINT"C >>>>>>>>>>>>>NEXT DECISION"
72 FOR W=1T06:FOR WW=1TO400:NEXTWW
74 PQKE59555,0:FORWW=1TO100:NEXTWW
76 P0KE59555,1:NEXTW
78 RETURN
80 PRINT"C

____
This figure is too large. The maximum permitted is 1 000 000."

82 GOSUB 30:RETURN
90 FOR W=5324BT054247
92 POKE W,167
94 NEXTW
96 FOR W=53248T054247
97 POKE W,0
98 NEXT W
99 RETURN
100
110
120
130
140
150
160
170
180
190
195
197
200
205
210
220
230
240
249
250
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PRINT "C__
PRINT
PRINT"Mi
PRINT"! ■■ ■ ■■■■■■ ■
PRINT"! !ME! IQK!3 ■!Mil
FRINTTAB ( 13) ; "| MM MU"
PRINTTAB < 13) ;"I II 1"
PRINTTAB(13) ;"I I||"
PRINTTABQ3);"ÿ II I"
PRINTTAB < 13) ;"MM I MM "
TEMP07:MUSIC" “C2C0“B2“D0"T;2"
FORW=1TO3000:NEXT W
PRINT"C

____
";TAB < 14> ;"HEADGEAR LTD"

MUSIC"_C2C"C"
PRINT"

__
»»>»>»»A Business Game"

PRINT" ";TAB < 13);"by Roger
PRINTTAB (13);"_Copyright 1982"
FORW=1TQ4000: NEXT W
MUSIC"ÿ:2"C"
PRINT"C You are about to set up

Hinton"

a company cal1edHeadgear Ltd
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255 PRINT"to manufacture and sell summer hats."
260 PRINT"_The company will start trading in May to make hats -for";
265 PRINT" the coming summer season."
268 GOSUB30
270 PRINT"C

___
You have bought a small freehold,factoryfor £35 000. ";

275 PRINT"You have also bought machinery etc at a cost of £20 000."
280 PRINT"_You are set up to make five different types of hat:"
285 PRINT"

__
>>>>>>>> >»>>";H$(1)

286 PRINT "_>>>>>»>_JBL_>>»>>";H$(2)
287 PRINT "_>>>>>>>>_/"\_>>>>>";H$(3)
288 PRINT "_>>>>>>>> >>>>>";H$(4)
289 PRINT "_>>>>>> >>>";H$<5)
290 GOSUB30
300 PRINT"CProduction Information"
301 IFFO=0THENFO=2000
302 DIM MA(5):DIM PO(5),L(5)
303 IFWK>0THEN310
304 MA(1 > =.25:MA <2)=.32:MA(3)=.35:MA(4> =.2:MA <5> =.34
306 F0RW=1T04:P0(W)=.1:NEXTW:PO(5)=.3:PO(2)=PQ(2)+.05
308 F0RW=1T05:L(W)=.1:NEXTW:L(2)=.2:L(5)=.3
310 PRINT"-"
320 PRINTTAB(11);"Raw>>>»>Labour>»Variable"
330 PRINTTAB<11);"Material>Hours »>Overheads"
340 PRINTTAB(11)j"Cost per>per Hat»per Hat (£)"
350 PRINTTAB(11);""'‘Hat (£)"
360 F0RW=1T037:PRINT"-";:NEXTW:PRINT"-"
370 PRINTH$(1);">";MA(1> ;:W=1:G0SUB452:PRINT">>>>>0.1>>>>>>";PO(1)
'380 PRINTHT(2);">>>>>";MA(2);:W=2:G0SUB452:PRINT ">>>>>0.2>»»>";PO(2)
3*?0 PRINTH$(3);">>>”;MA(3);:W=3:G0SUB452:PRINT ">»>>0.1>>>»>";PO(3)
400 PRINTH$(4);MA(4);:W=4:G0SUB452:PRINT ">>>>>0.1>»»>";PO(4)
410 PRINTHS(5);"»>>";MA(5);:W=5:G0SUB452:PRINT "»>>>0.3»>»>";PO(5)
413 F0RW=1T037:PRINT"-";:NEXTW:PRINT"-"
414 PRINT"_Fixed Weekly Overhead >>>>>>";FO;:GOSUB50:PRINT"<<<<<<<<<£"
415 IFZB=1THEN418
416 PRINT"_Maximum Possible Labour"
417 PRINT"Hours per Week>>>>>>>>>>>>>>>>>>1 200":GOTD429
418 PRINT"_Regular hours per week ";FL;
419 GOSUB50
422 PRINT"_Maximum overtime per week ";0L;
423 GOSUB50
424 IFL<>0THENPRINT"_Rate per hour £ ";L
429 GOSUB30
430 IFZA=1THENRETURN
440 ZA=1
450 GOTO 500
452 IF MA <W)*10<>INT(MA(W)*10)THENRETUR'N
454 PRINT">";:RETURN
500 PRINT"C";TAB(12);" *FIRST DECISION"
510 FOR W=1T06:FORWW=1TO400:NEXTWW:POKE 59555,0
520 FORWW=1T0100:NEXTWW:P0KE59555,1:NEXTW
530 FORW=1TO500:NEXTW
540 PRINT"CYou must now decide how many labour hours to employ";
550 PRINT" each week on a regular basis.":PRINT"_Remember that your factory";
560 PRINT" can cope withanything up to 1200 labour hours per week;";
570 PRINT" however, that would require continuous working and three ";
580 PRINT"shifts. Also the workers you employ on a regularbasis will ";
590 PRINT"have to be paid whether or not you need them."
595 PRINT:PRINT"Work needed ";
600 PRINT" over and above the regular hours can be acheived through";
610 PRINT" overtime for which you must pay time and a half. ";
615 PRINT"Overtime cannot exceed 507. of regular time each week."
620 PRINT" Press R to see Production Informatiom."
630 PRINT"Press D if you are ready to decide."
640 GETG$
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650 IFG$=,,R,,THENMUSIC,,_C1“C1":GOSUB300:GOTO540
660 IFG$="D"THEN6B0
670 GOTO640
680 PR INT"C ":MUSIC"_C1“C"
690 INPUT"How many hours have you decided to employ each week? ";FL
691 FL=INT(FL)
692 IFFL>1200THENPRINT"_You cannot employ more than 1200 hours> per week."
694 IFFL>1200GOSUB 30
695 IFFL >1200GOTO 680
696 IFFL<100THENPR'INT"_You will need a lot more than that!"
697 IFFL< 100GOSUB30
698 IFFL< 100THEN680
699 OL=INT(FL/2):IFOL+FL>1200THENOL=1200-FL
700 IFCH=14THENRETURN
701 ZB=1
720 GOSUB70
730 PRINT"C

____
Now you must decide how much to pay yourworkers per hour."

740 PRINT"_Remember. If you pay too much your hatswill cost too much to
750 PRINT"make. I-f you pay too little you may suffer from poor "5
760 PRINT"i ndustrial rel ations." s PRINT"__You may choose between £1.50 and
770 PRINT"£2.50 per hour which is the normal range for the industry."
780 PRINT" Press R to see Production Information."
790 PRINT"Press D if you are ready to decide."
800 GETG*
810 IFG$="R"THENMUSIC"„JD1“C0":GOSUB300:GOTO730
820 IFG$="D,,THENMUSIC".JC1-CO":GOTO840
830 GOTO800
840 PRINT"© How much do you want to pay per hour?"
850 INPUT"£";L
855 L= C I NT(L*100))/100
860 IFL< 1.5THEN890
870 IFL>2.5THEN890
880 G0T0895
890 MUSIC"_C4":PRINT"_You must pay between £1.50 and £2.50": GOSUB 30:GOTO840
895 RA=INT(100*(2.5-L)/2.5)
900 GOSUB70
910 PRINT"CYou will need some capital to start yourbusi ness;";
915 PRINT" the following are an absol utemi ni mum:"
920 PRINT"_>»»Factory";TAB<29);"35 000"
930 PRINT">>>>>Machinery etc>>>>>>>>>>>20 000"
935 IFZC=1THENRETURN
940 PRINT"»»>One week's wages>>>>"; INT(FL*L);:GOSUB 50
945 PRINT"»>»One week's overheads>>>>>2>000"
950 PRINT"

__
How much additional cash do you want? >You can buy raw ";

960 PRINT"materi als on credit. However, your customers will also ";
970 F'RINT"expectcredit from you. Your bank manager will probably ";
980 PRINT"allow you some overdraft facility but you should not ";
990 F'RI NT"rel y too heavily on this at first."
1000 PRINT" Press R to see Production Information."
1010 PRINT"Press D if you are ready to decide."
1020 GETG*
1030 IFGÿ="R"THENMUSIC"«.Cl“i:0":GOSUB300:GOTG910
1040 IFG*="D"THENMUSIC"_C1-"C0":GOTO1060
1050 GOTO1020
1060 PRINT"C How much additional cash do you want?"
1070 INPUT ;C:C=INT(C+(FL*L> +2000)
1080 PRINT"C Your total capital requirement is now asfollows:"
1090 ZC=1:GOSUB920
1 100 PRINT">»»Cash"!TAB(25)5C5:GOSUB50
1110 PRINTTAB(28);"-"
1120 PR INTTAB(25);C+35000+20000;:GOSUB50
1130 PRINTTAB(28);"-"
1140 GOSUB30
1150 GOSUB70
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1160 PRINT"C

____
:How will you -finance this requirement?"

1170 PRINT"_Some or all of it can be raised by issuing shares at £1 ";
1180 PRINT"each.>The remainderwi11 be a long term loan- The current ";
1190 PRINT"rate o-f interest is ";
1200 CR=INT < 14+5*RND(1))
1202 BR=CR+3
1204 DR=CR-5
1210 PRINTCR;"7. This rate is liable to -fluctuation. Interest on a loan
1220 PRINT"is payable weekly."
1230 PRINT"_Remember. One o-f your main objectives in this game
1240 PRINT"will be to maximise return on share capital. In particular
1250 PRINT"you will want to produce a return greater than the current j
1260 PRINT"rate of interest."
1270 PRINT"H ";
1275 FORW=1TO17000:NEXTW
1280 FOR W=1TO20
1290 PRINT" <<<<<<<<<";:FORWW=1TO100:NEXTWW
1295 PRINT"Remember.<<<<<<<<<";:FORWW=1TO100:NEXTWW
1300 NEXTW
1310 GOSUB30
1320 INPUT"C How many £1 shares do you want to issue?";SC
1325 SC®INT(SC)
1330 IFSC<2THENPRINT"_You must issue at least two shares. GOSUB30:GOTO1320
1340 IFSC>(55000+C)THENPRINT"__You only need £";(55000+C):GOSUB30:GOTO1320
1350 IFSC=(55000+C)THEN1400
1360‘ PRINT"C

__
;_You have issued";SC

136&. PRINT"shares and raised a loan of"sF'RINT"£";
1370 PRINT((55000+C)-SC);" at";CR;"7..":PRINT"_Interest will"
1375 LC=(55000+C)-SC
1380 PRINT"be payable on this loan at"
1383 PRINT"£";INT((LC*(CR/100))/52);" per week."
1385 IL=INT((LC*(CR/100> )/52)
1390 GOTO1410
1400 PRINT"C

___
You have raised all your capital througha share issue."

1410 GOSUB30
1420 PRINT"CYou are now ready to start trading."
1430 PRINT"_You will trade for a period of 12 weeks.";
1440 PRINT"Each week you will decide how many hats to make of each type";
1450 PRINT" and what price to offer them at. You will then be given";
1460 PRINT" information on the orders received that week and any other";
1470 PRINT" developments."
1480 PRINT"_Orders received will be met from stocks and from the current";
1490 PRINT" week's production. If the order cannot be met in full the";
1500 PRINT" shortfall will not be carried forward tothe next week."
1510 PRINT"_(NOTE: all calculatios will be rounded down to eliminate pence.)"
1520 GOSUB30
1550 WR=INT(1+5*RND(3))sWT=INT«1+5*RND(4))
1555 WS=INT(1+3*RND(5))s IFWR>3THENWS=3
1559 DIMS(5,12),P <5,12),0(5,13),FG <5),RM(5),FF(5),Q(5),PC(5),FH(5)
1560 FF(1)=FF(1)+20/WR
1561 FF(2)=FF(2)+20/WR
1562 FF(5)=FF(5)+20/WR
1563 FF(4)=FF(4)+20/WR
1564 IFWR>3THENFF(3)=FF(3)+20:G0T01566
1565 FF(3)=FF(3)-6/WR
1566 F0RW=1T05:FF(W)=FF(W)+10/WT:NEXTW
1567 IFWS=1THENFF(5)=FF(5)+30:GOTO1590
1568 FF(5)=FF(5)-30
1569 IFMT=1THENRETURN
1590 F0RW=1T05:S(W,1 > =INT(300+RND(1)*1100):NEXTW
1600 PRINT"C":FOR W=1T06
1610 PRINT"H >>>>>>>>>>Begining of week";WK+l;
1620 FORWW=1TO400:NEXTWW
1630 P0KE59555,0
1640 FORWW=1TO200;NEXTWW 46
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1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1745
1747
1748
1750
1760
1770
1780
1790
1800
1810
1820
1830
1340
1845
1850
1860
1870
1880
1890
1900
1910
1912
1915
1920
1930
1940
1950
1960
1962
1964
1966
1970
1972
1974
1976
1977
1978
1980
1990
2000
2010
2015
2020
2025
2030
2033
2035
2040
2050
2060
3000
3010
3020
3030

Pay creditors"
Chase debtors"
Bank deposit transaction"
Purchase raw materials"
Change labour -force"
Advertise"
Sell surplus stocks at a discount"
Fix production levels and selling

: <<< •

prices -for week";WK+l

P0KE59555,i
NEXTW
PRINT"CIn-f ormation avai1able" s PRINT"-"
PRINT" 1 Interest rates"
PRINT" 2 Weather -forecast"
PRINT" 3 Production in-formation"
PRINT" 4 Production, sales and order records"
PRINT" 5 Pro-fit and loss account"
PRINT" 6 Balance sheet"
PRINT" 7 Breakdown of stocks"
IF RB>2 THEN PRINT"

__
8 Start a new game":F0RW=1T05:S (W,WK> =0s NEXTW

IFRB=4THEN PRINT" 9 See final result again"
IFRB>2THENG0T01912
IF MS=1 THEN PRINT" 8 Message"
PRINT"_Acti ons avai1able":PRINT"--
PRINT"10
PRINT"11
PRINT" 12
PRINT"13
PRINT" 14
PRINT"15
PRINT"16
PRINT"17
IFMS< >1THEN1910
FORW=1TO10
IFMS=1THEN PRINT"H
FORWW=1TO100:NEX TWW
PRINT"Message";
FORWW=1TO100: NEXTWW
.NEXTW ’

MUSIC"JZ1R“£BR_C"
PRINT"H
INPUTCH
MUSIC'DIEF"
IF (RB>2) * ( CH=8) THENRUN
IF (RB=4) * ( CH=9) THENPRINT"C" :
IFMS=0THENIFCH=8THEN1670
ONCHGOSUB2000,3000,300,5000,6000,7000,8000,9000
IFCH=10THENGOSUB11000
IFCH=11THENGOSUB12000
IFCH=12THENG0SUB13000
IFCH=13THENGOSUB14000
IFCH=14THENG0SUB15000
IFCH=15THENG0SUB16000
IFCH=16THENG0SUB17000
IFMS=0THEN1980
MS=0:IF (CH=0) + ( CH=9 ) + ( CH>17) THENMS=1
IFCH=17THENWK=WK+1:RA=RA+5: GOTO18000
GOTO1670
PRINT"C

___
Interest rates" s PRINT"-"

PRINT"

__
Payable on loan capital >>>>>>>";CR; "7-"

IF CR< 10 THEN PRINT ;TAB (31) ;CR; "7."
PRINT"_Payable on overdraf ts>>>>>>>>>";BR; "V."
IF BRC10 THEN PRINT"ÿ";TAB (31) ;BR; "7."
PRINT"_Recei vable on bank deposits>>>";DR; "7"
IFDR<10THENPRINT" ;TAB (31) s DR; "7."
IFZJ=1THENRETURN
PRINT"

__
All interest is paid weekly."

GOSUB30
RETURN
PRINT"C

___
Seven Day Weather Forecast"

PRINT"-
IFWR=1THENPRINT"Fine"
IFWR=2THENPRINT"Mainl y fine"

.Choose your next move.

; GOTO22040
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3040 IFWR=3THENPRINT"0ccasi onal showers"
3050 IFWR=4THENPRINT"Showers"
3060 IFWR=5THENPRINT"Rainy "
3065 PRINT
3070 IFWT=1 fHENPRINT"Hot "
3080 IFWT=2THENPRINT"Warm"
3090 IFWT=3THENPRINT"MiId"
3100 IFWT=4THENPRINT"Cool -for the time of year"
3110 IFWT=5THENPRINT"Cold -for the time of year"
3115 PRINT
3120 IFWS=1THENPRINT"Sunny "
3130 IFWS=2THENPRINT"Some cloud"
3140 IFWS=3THENPRINT"Cloudy"
3150 GOSUB30
3160 RETURN
5000 IFWK'=0THENPRINT"C

____
There are no records yet s GOSUB30: RETURN

5002 PRINT"C

___
Press 1 to see order records or 2 to see"

5003 PRINT"ÿproducti on and sales records."
5004 GETGs IFG=0THEN5004
5005 ON GGOTO5920,5030
5030 PRINT"C

___
For which product do you wish to see production and sales";

5035 PRINT" records?"
5040 PRINT"

___
";H$ <1) ;">>>->>>press 1_"

5050 PRINTH$<2) ;">»»»->»press 2_"
5060 PRINTH$(3) ;">>>>>— >>>press 3_"
5070 PRINTH$(4) ; ">>—>»press 4_"
5080 PRINTH$(5) ;"»»»—>»press 5_"
5090 GETG
5095 IFG=0THEN5090
5100 IFG<6THENGOSUB5200
5105 IFG>5THENPRINT"C":GOTO5030
5110 PRINT"C If you wish to see information on other products";
5120 PRINT" press 1."
5130 PR'INT"_Otherwi se press 2."
5140 GETG
5150 IFG=0THEN5140
5160 IFG=1THENPRINT"C":GOTO5030
5170 IFG=2THENRETURN
5180 G0T05110
5200 PRINT"C";
5205 ONWK.GOTO5290,5285,5280,5275,5270,5265,5260,5255,5250,5245,5240,5235
5235 ZE=12:V=30:Y=18:GOSUB5300
5240 ZE=11:V=22: Y=18:GOSUB5300
5245 ZE=10: V=13s Y=18: GOSUB5300
5250 ZE=9: V=4: Y=18s GOSUB5300
5255 ZE=8: V=30; Y=10s GOSUB5300
5260 ZE=7:V=22:Y*=10: GOSUB5300
5265 ZE=6: V=13s Y=10: GOSUB5300
5270 ZE=5: V=4: Y=10s 6OSUB5300
5275 ZE=4:V=30:Y=2:GOSUB5300
5280 ZE=3: Y=22: Y=2: GOSUB5300
5285 ZE=2: Y=13: Y=2: GOSUB5300
5290 ZE=1:Y=4: Y=2:GOSUB5300
5295 GOSUB5700
5297 GOSUB30
5299 RETURN
5300 P0KE4465,Vs P0KE4466,Y:PRINTO (G,ZE) ;:GOSUB 50
5310 P0KE4465, Vs P0KE4466, Y+l:PRINTP (G, ZE) ;:GOSUB50
5315 S (G,ZE) =INT (S (G,ZE) )
5320 P0KE4465,Vs P0KE4466,Y+2 s PRINTS ( G,ZE) ; s GOSUB50
5330 P0KE4465, Vs P0KE4466, Y+3s PRINTO (G, (ZE+1) ) ; s GOSUB50
5350 RETURN
5700 PRINT"HWeek >>>>>>>>1>>>>»>>2>»>>»>3>>>>»>4"
5710 PRINT"

48



MZ-80K NOTES & LISTINGS

5720 PRINT"Op St k"
5730 PRINT"Made"s PRINT"Sold "
5740 PR INT"Cl Stk"
5760 PRINT"--"5
5770 PRINT"_ Week>>»>»>5> >»»>>6> >> > > > > >7> > >>> > >8"
5780 PRINT"-*-";
5790 PRINT"Op Stk"
5800 PRINT"Made":PR INT"Sol d "
5810 PRINT"C1 Stk"
5830 PRINT"---";
5840 PR INT"_Week > >>>>>>>9> > > > > > > 10> > >» > > > 1 1 > > > > >>>12";
5850 PRINT"-";
5860 PRINT"Op Stk"
5870 PRINT"Made":PRINT"Sol d"
5880 PR INT"Cl Stk"
5900 PRINT"-"
5910 RETURN
5920 IFWK=0THENPR INT"C

___
There have been no orders yet GOSUB30:RETURN

5921 PRINT"COrders Received":PRINT" "
5922 PRINT"Wk Sports Boater Rain Novelty Sun"
5924 FORW=1TO40:PRINT"-";:NEXTW:PRINT
5926 F0RG=1T0WK:F0RGG=5T01STEP-1:PRINTTAB(6*GG-(7-GG));"A";0F*(GG,G);:GOSUB50
5928 NEXTGG:PRINT"ÿ<";G;"_":NEXTG
5930 F0RW=1T039:PRINT"—;:NEXTW:GOSUB30:RETURN
6000 PR INT"C"
6010 IFWK=0THENPRINT" There is no pro-fit and loss account yet";
6020 IFWK=0TKENPRINT" since you have not started trad i ng GOSUB30:RETURN
6030 IFWK=1THENPR'INT"--Pro-f i t and Loss Account for first week"
6040 IFWK=1THENPR INT"-'-":GOTO6070
6050 PR INT""-Prof it and Loss Account for";WK;" weeks"
6060 PRINT----";s IFWK>9THENPR INT"—•"
6070 PRINT"_":PR INT"Sal es";TAB(24);S; s GOSUB50
6075 PC=INT(PC)
6080 PR INT"Cost of Product i on >>>>>>";PC;:GOSUB50
6090 PRINTTAB(26);"-"
6100 PRINT"Tradi ng Prof i t >»>»>>>>";(S-PC) GOSUB50
6105 PRINTTAB(26);"-"
6110 PRINT"Fixed Overheads>>>>>>>>>";FT;:GOSUB50
6120 IFIT>0THENPRINT"Interest on capital >>>>>";IT;:GOSUB50
6130 IFIB>0THENPRINT"Interest on overdraft >»";IB;:GOSUB50
6140 IFAV>0THENPR I NT"Advertising";TAB(24);AV;:GOSUB50
6150 IFBD>0THENPR I NT"Bad Debts Written Off >>>";BD;:GOSUB50
6160 IFLE>0THENPR I NT"Lega1 Ex penses>»»>»>>";LE; s GOSUB50
b 170 IFUF>0THENPRINT"Uni nsured Fire Losses>>>";UF;:GOSUB50
6175 IFFC>0THENPR I NT"Factor's Fees>>>>»>»»";FC; s GOSUB50
6176 UL=INT(UL)
6177 IFUL>0THENPR I NT"Unused Labour >>>>>>>>>>>";UL;:GOSUB50
6180 PRINTTAB(26);"-"
6185 OC=FT+IT+IB+AV+BD+LE+UF+FC+UL
6190 PRINTTAB(24);0C;:GOSUB50
6192 PRINTTAB(26);"-"
6193 IFID=0THEN6205
6195 IFID>0THENPRINT"Interest on Deposit >>>>>";ID;:GOSUB50
6200 PRINTTAB(26);---
6205 NP=INT((S—PC)-OC+ID)
6210 PRINT"Net Prof i t";TAB(24);NP;:GOSUB50
6220 PRINTTAB(26);"-"
6230 GOSUB30
6240 RETURN
7000 PRINT"C>>>>>>>>>Headgear Limited"
7002 OC=FT+1T+IB+AV+BD+LE+UF+FC+UL
7003 NP=INT(S—(PC+OC)+ID);PF=NP
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7005 IFWK=0THENPRINT"Balance Sheet before start of trading"
7006 IFWK=0THENPRINT"-":GOTO7030
7010 PRINT"Balance Sheet as at the end of week";WK
7020 PRINT"-";s IFWK>9THENPRINT "-";
7030 PRINT:PRINT"Assets_<<<<<<-"
7040 PRINT"Freehold Property>>>>>>>>>";35000;:GOSUB50
7050 PRINT"P1ant and Machinery>>>>>>>";20000;:GOSUB50
7055 RM=INT(RM)sFG=INT(FG):C=INT(C)
7060 IFRM>0THENPRINT"Stocks of Raw Materials>>>";RM;s GOSUB50
7070 IFFG>0THENPRINT"Stocks of Finished Goods>>";FG GOSUB50
7075 IFDB>0THENPRINT"Debtors";TAB(26);DB;s GOSUB50
7080 IFD>0THENPRINT"Bank Deposit";TAB(26);D;:GOSUB50
7085 C=INT(((SC+PF+LC+CD)- <RM+FG+DB+D+C+55000)))+C
7086 IFINT(((SC+PF+LC+CD)-(RM+FG+DB+D+C+55000)))<>0THEN7085
7090 IFCO0THENPRINT"Cash";TAB(26);C;:GOSUB50
7100 PRINTTAB(25);"-"
7110 PRINTTAB(26);55000+RM+FG+DB+D+C;:GOSUB 50
7120 PRINTTAB(25);"-"
7130 PRINT"Liabi1ities_<<<<<<<<<<<-"
7140 PRINT"Share Capital";TAB(26);SC;:GOSUB50
7145 IFPF>0THENPRINT"Accumulated Profit>>>>>>>>" 5PF;s GOSUB50
7147 IFPF<0THENPRINT"Accumulated 1oss»»»»»";PF;:GOSUB50
7150 IFLC>0THENPRINT"Loan Capital";TAB(26);LC;;GOSUB50
7160 IFCD>0THEN PRINT "Creditors";TAB(26);CD;:GOSUB50
7170 PRINTTAB(25);"-"
7180 PRINTTAB(26);SC+LC+CD+PF;:GOSUB50
7190 PRINT TAB(25);"-"
7200 GOSUB30
7210 RETURN
8000 PRINT"C"
8010 IFFG=0THENIFRM=0THENPRINT" You.do not have any stocks at present- "
8020 IFFG=0THENIFRM=0THENGOSUB 30:RETURN
8030 PRINT"

__
>>>>Stocks Held at the end of Week";WK

8040 PRINT"»>>-_";;IFWK>9THENPRINT"'V— ;
8050 PRINT:PRINTTAB(12);"Units, of Raw>>Units of"
8060 PRINTTAB(12);"Materials>>>>>Finished Goods"
8070 PRINT"-'--"
8073 PRINT"-*";
8075 F0RZG=1T05:RM(ZG)=INT(RM(ZG)):PRINTTAB(10);RM(ZG)’;:GOSUB50
8077 PRINT" ;TAB(24);FG(ZG);:GOSUB50
8079 NEXTZG
8080 PRINT"-*-*-*-*-*";H*(l>
8090 F0RW=2T05:PRINTH$(W):NEXTW
8130 PRINT"-"
8140 GOSUB30
8150 RETURN
9000 F0RW=1T04
9001 PRINT"C ":F0RWW=1T015:PRINT"Message ";:MUSIC"“£A1":NEXTWW
9002 FORWW=1TO100:NEXTWW
9003 PRINT"C ":F0RWW=1TQ15:PRINTSPC(8);:NEXTWW
9004 NEXTW
9005 0NMTG0SUB9100,9200,9300,9400,9500,9600,9700,9800,9900
9007 IFMT=21THENGOSUB9950
9010 IFMT>1THENGOSUB30
9020 RETURN
9100 PRINT"C_

__
Weather prospects have changed._"

9110 PRINT"The seven day forecast is now

___
"

9120 GOSUB 3020
9140 RETURN
9200 PRINT"C

__
Interest rates have gone";

9210 IFZI>0THENPRINT" up."
9220 IFZI<0THENPRINT" down."
9230 PRINT"The rates are now as follows:"
9240 ZJ=1:GOSUB 2010:ZJ=0:RETURN
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9300 PRINT"C A major trade union has started a
9310 PRINT" drive amongst your labour force."
9320 RETURN
9400 PRINT"C Raw material costs for
9410 0NZLG0SUB9421,9422,9423,9424,9425:GOTO9430

recruiting";

9421
9422
9423
9424
9425
9427
9430
9432
9440
9450
9500
9510
9530
9540
9550
9600
9605
9610

; G0T09427
i G0T09427
:G0T09427
: G0T09427

ls

PRINTH$(1)
PRINTH$<2>
PRINTH$(3)
PRINTH$<4>
PRINTH$<5)

PR INT"s":RETURN
IFMT=5THENRETURN
PRINT"have gone up by about";ZK; "
PRINT"_The raw material cost>per unit
MS=1:RETURN
PRINT"C Variable overheads for '
GOSUB9410
PRINT"have gone up by about";ZK;"7.."
PRINT"_The variable overhead per unit
MS=Is RETURN
PR INT"C Weekly fixed overheads have
PRINT"by about";ZM;"7. to £";F0
RETURN

now £"; MA(ZL)

1s now £";PO(ZL)

gone up'

9700 0NZSG0T09710,9730,9750
9710
9720
9725
9727
9730
9735
9737
9740
9745
9750
9755
9760
9765
9770
9800
9810
9815
9830
9840
9845
9860
9870
9875
9887
9890
9891
9892
9893
9894
9895
9900
9910
9920
9950
9960
9970
10400

band has appearedon BBC tv's'
their latest number one hit '

Ltd."

PRINT"C A successful p Dp music
PRINT" Top of the Pops to perform
PRINT"weari ng novelty hats made by Headgear
RETURN
PRINT"C An influential fashion writer has "
PRINT"publ ished an article in a national"
PRINT"nespaper under the headline"
PRINT"

__
>>>>>> >THE BOATER IS BACK!"

RETURN
PRINT"C The serious press has given considerable";
PRINT"publ i city to a claim by a medical researcher";
PRINT" that the wearing of hats during the summer months";
PRINT" encourages the growth of head lice."
RETURN
0NYAG0T09810,9840,9870
IFYB=1THEN9890
PRINT"C

__
The FT share index is at its lowest point for three years.

YB=ls RETURN ,
IFYC=1THEN9890
PRINT"C

__
;

___
Unemployment amongst unskilled workers is starting to fall

YC=Is RETURN
IFYD=1THEN9890
PRINT"C A general election is to be held
YD=1:RETURN
PR INT"C "
FORW=1TO10

soon ,

PRINT"If you want to get ahead, get a hat!
MUSIC"_£D0R0_E"
NEXTW
RETURN
PRINT"C

____
A customer has gone bankrupt

PRINT"_This amount has been written off
RETURN
PRINT"C

____
As a result of your solicitor

PRINT"of £";YG;" have been paid."
RETURN
ZK=INT(1+RND(4)*20)

owi ng
as a bad

you £":
debt."

YH;

s actions overdue debts

11000 PR INT"C"
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11010 IFCD=0THENPRINT" You do not have any creditors."s GOSUB30:RETURN
11020 PRINT"C____

__
You owe £";CD;" to creditors."

11030 PRINT" Press 1 if you wish to see your balalncesheet."
11040 PRINT"_Press 2 i-f you are ready to make your payment."
11050 GETG
11060 IFG=0THEN11050 «
11070 IFG=1THENGOSUB7000:GOTO11020
11080 IFG=2THEN11100
11090 G0T011020
11100 PRINT"C How much do you want to pay"
11105 PRINT"to creditors ?"
11110 INPUT"£";YE
11115 YE=INT(YE'
11120 IFYE>CDTHENPRINT"_You only owe £";CD
11130 Tr-~YE>CDTHENGOSUB30:G0T011100
11140 C=C—YE:CD=CD-YE
11150 JSUB 30:RETURN
1200L PRINT"C"
12010 11- =0T! • 112040
12020 Pf INT"_ You have already employed a -factor so there is ";
12030 PRINT"no -further action you can take against debtors. GOSUB30:RETURN
12040 IFDB>0THEN12070
12050 PRINT"

____
You do not have any debtors at present."

12060 GOSUB30:RETURN
12070 PRINT"

____
There are two ways you can try to improve the flow of "

12080 PRINT"cash from your debtors. One is to instruct a sol1citorto";
12090 PRINT" write to debtors demanding payment. The other is to
12100 PRINT"employ a factor."
1*2110 GOSUB30
12*120 PRINT"C

____
It is pointless to ask a solicitor to take action

12130 PRINT"over debts which are less than six weeks old._"
12140 OD=INT(DB— <(S/WK)*6))
12143 IFOD<0THENOD=0
12145 IFWK<7THENOD=0
12150 PRINT"At present you have";
12160 IFOD<1THENPRINT" no ";:GOTO12180
12170 PRINT" £";OD;" in ";
12180 PRINT"debts":PR'INT"six weeks old or more.";
12190 IFOD<1THEN12210
12200 PRINT" These are owed by";INT(OD/100)+1;" different debtors.";
12205 PRINT" Each":PRINT"sol icitor's letter costs £25."
12210 GOSUB30
12220 PRINT"C

___
You can sell your debtors to a factor."

12230 PRINT"He will give you immediate cash for themless 57.";
12240 PRINT" of their value which is his fee. Once you have sold them
12250 PRINT"the factortakes over all the work of collection and ";
12260 PRINT"carries the risk of non-payment.
12270 PRINT"A factor will only buy your debtors if you agree to sell ";
12280 PRINT"all of them to him forat least the next 12 weeks."
12290 GOSUB 30
12300 PRINT"C Remember. Action against slow paying customers may ";
12310 PRINT"discourage them from buying from you in future."
12320 GOSUB30
12330 PRINT"C

____
Do you now want to take action against debtors ? "

12340 PRINT"Press 1 if you do._"
12350 PRINT"Press 2 if you don't.__"
12360 PRINT"Press 3 if you want to see your"
12365 PRINT">>>>>>>>balance sheet before":PRINT">>>>>>>>deciding."
12370 GETG
12380 IFG=0THEN12370
12390 IFG=1THENMUSIC"H30~A1 GOTO12420
12400 IFG=2THENMUSIC" 1"iRETURN
12410 IFG=3THENMUSIC"_A0A-“A";GOSUB7000sGOTO12330
12415 GOTO12330
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12420 PRINT"C Press 1 to instruct your solidtor.
12430 PRINT"Press 2 to employ a -factor."
12440 GET G
12450 IF G=0 THEN 12440
12460 IFG=1THENMUSIC"“£A0A1":GOTO12500
12470 IFG=2THENMUSIC"£A0“A1":GOTO12700
12480 GOTO12420
12500 PRINT"C"
12510 IFOD>0THEN12560
12520 PRINT" You are not owed any debts which are over six weeks";
12530 PRINT" old so there is no point in instructing your solicitor."
12540 GOSUB30:RETURN
12560 PRINT"

____
Overdue debts amount to £";0D

12570 PRINT"owed by";INT(OD/100)+1;" different customers.
12580 PRINT"How many of these customers do you want your solicitor
12590 PRINT"to write to ?_"
12600 INPUTYF:IFYF=0THEN12330
12610 IFYF>INT(OD/100)+1THEN12500
12620 YG=INT(((OD/(INT(OD/100)+1))*YF)*RND<1>)
12625 LE=LE+25*YF:C=C-25*YF
12630 PRINT"C You have instructed your solicitor."
12640 F0RW=1T05:FF <W)=FF(W)-5:NEXTW
12650 GOSUB30J RETURN
12700 F'RINT"C You have employed a factor."
12710 FE=1
12720 C=C+INT<DB*.95)
12730 FC=FC+INT(DB*.05)+1
12740 DB=0:IFCH<>11THENRETURN
12750 GOSUB 30:RETURN
13000 PRINT"C Press 1 to make a deposit."
13010 PRINT"_Press 2 to make a withdrawal."
13015 PRINT" Remember that cash on deposit is subjectto one week's";
13017 PRINT" notice of withdrawal."
13020 GET G:IFG<1THEN13020
13030 IFG=1THEN13100
13040 IFG-2THEN13200
13050 GOTO13000
13100 IFC<1THENPRINT"C You do not have any cash to deposit GOSUB30:RETURN
13110 INPUT "C__ How much do you wish to deposit ? £";YJ: YJ=INT(YJ)
13120 IF YJ>C THEN PRINT" You do not have this much cash.":GOSUB30:G0T013110
13130 C=C-YJ: D-D+YJ
13140 GOSUB 30: RETURN
13200 IFD<1THENPRINT"C

___
You do not have any cash on deposit.":GOSUB30:RETURN

13210 INPUT"C

___
How much do you wish to withdraw ? £";YJ: YJ-INT(YJ)

13220 IFYJ>DTHENPRINT"

__
You do not have this much on deposit."

13230 IFYJ>DTHEN GOSUB 30: GOTO 13210
13235 PRINT"C

___
£";YJ;" will be available next week."

13240 YI=1:GOSUB30:RETURN
14000 PRINT"C

___
For which product do you wish to buy materials ?"

14010 PRINT"

____
1 ";H$<1)

14020 PRINT"_2 ";H$<2)
14030 PRINT"_3 ";H*<3>
14040 PRINT"_4 ";H$<4)
14050 PRINT"_5 ";H$<5):IFCH013 THEN RETURN
14055 PRINT"

__
Press 6 to see current stocks."

14060 GETG:IFG=0THEN14060
14080 IFG>6THEN14000
14090 IV1USIC",“A0“B“,A1"
14095 IFG=6THENGOSUB8000:GOTO14000
14097 ONGGOSUB14300,14310,14320,14330,14340
14100 PRINT"

___
The present cost of materials per hat is£";MA(G);"."

14105 PRINT"Your present stock is";RM(G);" units.

___
"

14110 INPUT"_How many hats do you want to buy material for ? ";YK
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14111 IFYK=0THENPRINT"C":GOTO14130
14112 IFYK<10THENPRINT"C

___
This order is too smal1.":GOSUB30:GOTO14097

14113 IFYK>1000000THENGOSUB80:GOTO14097
14115 RM(G> =R'M(G)+YK:CD=CD+1NT(MA <G)*YK)s RM=RM+INT(MA(G)*YK)
14120 PRINT"C

__
„

___
Material has been purchased as":PRINT"requested."

14130 PRINT"_Press 1 if you wish to purchase further material-";
14140 PRINT" Otherwise press 2-"
14150 GETG:IFG=0THEN14150
14170 IFG=1THEN14000
14180 IFG=2THENRETURN
14190 GOTO14150
14300 PRINT"C";H$(1):PRINT"-": RETURN
14310 PRINT"CBoater_<<<<<<-"sRETURN
14320 PRINT"C";H$(3):PRINT"-1-"sRETURN
14330 PRINT"CNovelty_<<<<<<<-"iRETURN
14340 PRINT"CSun Hat_<<<<<<<-RETURN
15000 PRTNT"C At present you are employing";FL:PRINT"hours per week._"
15005 GDSUB30:FM=FL

~

15010 GUSUB680:IFFL<FMTHENRA=RA+(FM-FL)/10
15020 IFRA>98THENRA=98
15030 GOSUB30: RETURN
16000 PRINT"CYou can spend up to £6000 on advertisingeach week
16002 PRINT"in units of £10."
16003 IFYM=6000THENPRINT"_You have already spent £6000.":GOSUB30:RETURN
16004 IFYM>10THENPRINT"_So far this week you have spent £";YM
16005ÿ PRINT"_Which product do you want to advertise GOSUB 14010
16010 ePRINT"_6 General advertisment for all products"
16020 GETGs IFG=0THEN16020
16025 IFG=6THENPRINT"C":GOTO16080
16027 IFG>6THEN16000
16030 ONGGOSUB14300,14310,14320,14330,14340
16080 INPUT"How much do you want to spend ? £";YL.
16090 YL=INT(YL)
16100 IF(YL<10)+(YL>6000-YM)THEN16000
16110 IFG=6THEN16200
16120 FF(G)=FF <G)+INT(YL/10):AV=AV+YL:C=C-YL:FH <G)=INT(YL/15'
16130 YM=YM+YL:YT=G:RETURN
16200 FOR W=1T05;FF < W)=FF <W)+INT <YL/50):NEXT W:AV=AV+YL:C=C-YL:YM=YM+YL:RETURN
16210 YM=YM+YL:YT=G:RETURN
17000 PRINT"C

__
Which product do you wish to sell off ata discount ?

___
"

17010 FOR W=1T05:PRINT"<";W;">>";HT(W); :NEXT W
17020 GETG:IFG=0THEN 17020
17030 IFG>5THEN17000
17040 PRINT"C

__
You have";FG ;">";H$(G);:IF FG(G)<>lTHENPRINT"s";

17050 PRINT" in stock."
17060 IFFG(G)=0THENGOSUB30:RETURN
17068 IFFF(G)>0THEN17085
17070 PRINT"_There are no buyers for surplus stocks."
17080 GOSUB30:RETURN
17085 IFFF <G)>99THENYN=FG(G):GOTO17100
17090 YN=INT(FG(G)-(FG(G)*((100-FF(G))/100)))
17095 YN=INT(YN/10)*10
17100 IFYN<100THEN17070
17105 IFYN>FG <G)THENYN=FG(G)
17110 YO=MA(G)+P0(G)+.25+(INT(60*RND(1)-50)/100)
17113 IFYO>Q(G)THENYO=Q(G)•*.75
17115 IFYO<.01THEN17110
17120 PRINT"

__
A buyer has offered you £";Y0;" per hat":PRINT"for";YN;" hats._"

17130 PRINT"Press 1 to accept or 2 to reject."
17140 GETGG:IFGG=0THEN17140
17150 IFGG>2THENMUSIC"_£2":GOTO17120
17160 IFGG=1THEN FG(G)=FG <G)-YN:DB=INT(DB+YO*YN):FF(G)=FF(G)-INT<20*RND(1))
17165 IFGG=1THEN FG=INT(FG-YN*(MA(G)+PO(G)+L*L(G))>:S=S+INT(YN*YO)

J
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17170
18000
18010
18020
18030
18040
18044
18055
18056
18060
18070
18080
18090
18094
18096
18097
18098
18100
18110
18120
18130
18135
18140
18150
18160
18170
mi80
mi90
mi92
mi95
18220
18230
18240
18250
18255
18280
18290
18300
18310
18320
18330
m $40
18350
18360
18370
18380
18390
18400
18410
18420
1 8430
18455
I 8460
18470
18480
18490
18500
18505
18510
18520
18530
18540
18550
18555
18556

MUSIC"-A0TA-B-C"s RETURN
IF2T>0THENFF(4)=FF(4)-10:ZT=ZT-1
IFYI=1THENC=C+YJ:D=D-YJ s YI=0
YM=0:LW=0
F0RW=1T05:IFFF(W)>120THENFF(W)= I NT(FF < W > -( <FF(W)-120))*.6>
NEXTW
DIMYS(5)
IF(YT>0)* < YT<6)THENFF(YT)=INT(FF < YT)*.75):YT=0
IFYT=6THENF0RW==1T05:FF(W)=INT(FF(W)*.9):YT=0
IFRA<10THENRL=0
IFRL=0THEN18100
PRINT"C

___
Your workforce has gone on strike for

PRINT"more pay. This week there will be no
PRINT"product ion. ";:IFFG=0THEN18097
PRINT"You can now fix prices for the sale of any hats in stock."
IFFG=0THENPRINT"There are no finished goodsin stock GOSUB30:GOTO20000
GQTO18120
PRINT"C You must now decide production levels and selling
PRINT"prices for week";WKsPRINT"for each of your five products."
GOSUB30
F0RG=lT05v
PR INT"C";
F0RW=1T024:PRINTH*(G):MUSIC"£G0G1":NEXT W
IFRL=1THEN18500
PRINT"H ";TAB(15);"How many ";H$(G);"s"
PRINTTAB(15);"do you plan to make in
PRINTTAB(15);"week";WK;" ? "
INPUT">>>>>>>>>>>>>>>";P(G,WK)
P(G,WK)=INT(P(G,WK))
IF P(G,WK > =<RM(G) THEN 18255
PRINTTAB(15);"You only have materials "
PRINTTAB(15);"for";RM(G);">";H$(G);"s."
FORW=1TO5000:NEXTW
G0T018135
IFP(G,WK)*L(G)<=FL+OL-YPTHEN18300
PRINTTAB(15)5 "You only have hours"
PRINT!AB(15);"for";INT((FL+OL-YP)/L(G))-l;" ;H$(G);"s.":GOTO18240
RM(G)«=RM <G)-P(G,WK> s RM=INT(RM (P(G,WK)*MA(G))): IF RM<0 THEN RM=0
0(G,WK+1)=0<G,WK> +P(G,WK>
FG(G)*FG(G)+P(G,WK)
YP=*YP+P(G,WK)*L <B>
IFYP=<FLTHENPC(G)=PC(G)+INT(P(G,WK)*L(G)*L):C=C-INT(P(G,WK)*L(G)*L>
IFYP=<FLTHEN 18420
IF(YP—(P(6,WK)*L(G)))>=FLTHENPC(G)-PC(G)+ 1 NT(P(G,WK)*L(G)*L*1.5)
IF(YP-(P(G,WK)*L(G)))>=SFLTHENC=C-INT(P(G,WK)*L(G)*L*1.5)
IF(YP—(P(G,WK > *L(G)) > >=FLTHEN18420
PC(G)=PC(G)+(FL—(YP-P(G,WK)*L(G)))*L
C=C—(FL-(YP—P(G,WK)*L(G)))*L
PC(G)=PC(G)+(YP-FL)*L*1.5:C=C-(YP-FL)*L*1.5
PC(G)=PC(G)+I NT(MA(6)*P(G,WK))
PC(G)=PC(G)+1 NT(PO(G > *P < G,WK)):C=C-INT(PO(G)*P(G,WK))
IF FG(6X1 THEN 18600
PRINT"H";
FOR W=1 TO 24
PRINTTAB(15);SPC(24)
NEXT W
IF FG(G)=0THEN18600
PRINT"H";TAB(15);"

___
What price will you ask"

PRINTTAB(15);"for ";H*(G);"s"
PRINTTAB(15);"this week ?"
INPUT"_>>>>>>>>>>>>>>>£";YR
IF(YR>.05)*(YR<5.99)THEN18555
PRINTTAB(15);"_Be sensible ! "s FOR W =1T0 2000:NEXT W:GOTO18460
IFYR=Q(G)THEN18600
YU=Q(G):Q(G)=YR

II
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18560 IFWK=1THENFF(G)=FF(G)-60*(Q(G)-(PO(G)+MA(G)+L*L(G)+.5)):GOTO18600
18562 FF(G)=FF(G)-60*(Q(G)—YU)
18600 NEXT G
18602 IFRL-0THENIFYP<FLTHENUL=UL+ <FL-YP)*L.:C=C-(FL-YP)*L
18604 YP=0
20000 IFYFO0THEN20950
20005 MT=INT(1+RND(1)*20)
20010 ONMTGOSUB20100,20200,20300,20400,20500,20600,20700,20800,20900
20020 G0T021000
20100 ZH=INT(1+RND(5)*4)s ONZHGOSUB201 10,20120,20130,20140
20105 IFWR>3THENWS=3
20106 GOTO20145
20110 WR=WR+1NT < 1+RND(2)*2):IFWR>5THENWR=1
20115 GGTO20145
20120 WR=WR—INT(1+RND(2)*2)s IFWR<1THENWR=5
20125 GOTO20145
20130 WT=WT+1NT(1+RND(2)*2):IFWT>5THENWT=1
20135 GDTO20145
20140 WT=WT—INT(1+RND(2)*2>:IFWT<1THENWT=5
20145 MS*lsGOSUB1560:RETURN
20200 ZI~INT(—3+RND(7)*6):IFZI=0THEN20200
20210 MS=1
20220 CR=CR+ZI:BR=BR+ZI:DR=DR+ZI
20230 RETURN
20300 IFZN=1THENRETURN
20305 RA=RA+INT((2.5-L)*20)
20310 MS—1:ZN»1:RETURN
20400 IFZO=1THENRETURN
20405 ZK=INT(5+RND(9)*15)
20410 ZL=INT(1+RND(5>*5)
20420 MA(ZL)= <INT(100*(MA <ZL)*((100+ZK)/100))))/100
20430 MS=1:Z0=1:RETURN
20500 l'FZP=1THENRETURN
20505 ZK=INT(10+RND(9)*10)
20510 ZL-INT(l+RND(5)*5)
20520 PO(ZL)~ < INT(100*(PO(ZL)*((100+ZK)/100))))/100
20530 MS-1 a ZP~1 s RETURN
20600 IFZ0*1THENRETURN
20605 ZM-INT(5+RND(6)*15)
20610 FO-INT(FO+(FO*(ZM/100)))
20620 MS-1:ZQ=1:RETURN
20700 IFZR=1THENRETURN
20710 ZS=INT(1+RND(7)*3),
20720 IFZS=1THENFF(4)=FF(4)+40:ZT=4
20730 IFZS-2THENFF(2)=FF(2)+1NT(10+RND(1)*30)
20740 IFZS=3THENF0RW=1T05:FF(W)=FF(W)-5:NEXT W
20760 MS=1:ZR=1:RETURN
20800 YA-1NTU+RND(8)*3)
20810 MS=1:RETURN
20900 IF(DB<100)+(BD>0)THENRETURN
20910 YH=INT(DB/(10+RND(1)*20))
20920 DB-DB-YH:BD-BD+YH
20930 MS=1:RETURN
20950 MT=21:MS-1
20960 DB--=DB-YG
20970 C=C+YG
20980 LF=LF+YF*25
20990 C=C-YF*25
20995 YF==0
21000 IF(WK<6)+(CD<2000)THEN21100
21010 W=INT(1+RND(1)*5):IFW<5THEN21100
21015 GOSUB90
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21020 PRINT"H__;

____
A creditor has sued you -for ;INT(CD*.2);"- "21025 PRINT"_You have settled out of court and paid costs of ;INT(CD*.025)

21030 C=C-INT(CD*.2)
21035 C=C—INT(CD*.025):LE=LE+INT(CD*.025)
21037 CD=CD—INT(CD*.2)
21040 GOSUB 30
21100 IF(C=0)+(0-1000)+(CD=0> THEN21200
21105 IF(C+DB)/CD>.8THEN 21200
21110 W=INT(1+RND(1)*3):IFW<2THEN 21200
21115 GOSUB90
21120 0NRBG0T021140,21150
21130 PRINT"C

__
Your bank manager has asked you to reduce your overdraft."

21135 RB=1:GOSUB30: GOTO21200
21140 PRINT"C

____
Your bank manager has warned you that hewill have to ";

21142 PRINT"appoint a receiver to liquidate your business if your
21144 PRINT"cash position does not improve."
21146 RB=2:GOSUB30:GDTO21200
21150 RB=3
VI 151 FORW=1TO40:ML£IC".X0_£C0":NEXTW
21152 PRINT"C

____
The bank has put in a receiver to"

21153 PRINT"1i quidate your business."
21154 PRINT"_The game is over."
'.’1156 PRINT"

____
Press 1 to review your final position. Press 2 to start

71158 PRINT"a new game."
71160 GETG:IFG=0THEN21160
71162 IFG=1THEN1670
’1164 IFG=2THEN10
71166 GOTO 21156
71200 IFRA<10THEN 21300
71210 IFRL=1THEN21260
71220 W-INT(1+RND(1)*100):IFW>RATHEN21300
71725 GOSUB90
71230 PRINT"H

____
Your workers have asked for their pay tobe increased

71235 PRINT"to £";(L+L*.20);" per hour."
1240 PRINT"_Press 1 to agree, 2 to offer a lower increase or 3 to refuse."

71242 GETGs IFG=0THEN21242
71243 IFG>3THEN21240
71244 IF 0-1THENRA—1001L*(L*l.20):RL=0 :GOTO21300
71246 IFG*2THENINPUT" What hourly rate do you wish to offer? £";W
71247 IFG-3THENRL*1 s G0T021300
21248 IFWCLTHEN "That, is a decrease!"s G0T021246
71750 IFW>L*1.1THENPRINT"Accepted.":RL=*0:RA-ÿ-30:L=W:GOSUB30:GOTO21300
21251 PRINT"Your offer is refused.":RL**1 s GOSUB30:G0T021300
71760 GOSUB90
71761 PRINT"H Your workers are on strike for more pay. "
71262 PRINT"They are asking for £";L+L*.2;" per hour."
71764 GOTO21240
71300 IFWK<5THEN21400
71 510 W=INT(DB*.1+RND(1)*DB*.2)
71315 IFW>DBTHENW=0
71320 DB=DB—W:C=C+W
71400 W=INT(1+RND(1)*100)
71410 IFWO50THEN21500
71415 IFRM=0THEN21500
71420 GOSUB90
.1430 PRINT"H

____
A fire hase destroyed all stocks of raw materials.

71440 FORW=1TO10:MUSIC"-C7£_G5R1":NEXTW
71445 W=INT(RM*.1+RND(1)*RM*.9)
21450 PRINT"The insurance company pays you
21455 IFW=0THENPRINT"nothing.":GOTO21460
21457 PRINT"£";W;"."
21458 UF=UF+RM-W
21460 RM=0sC=C+W
21470 F0RW=lT05s RM(W)=0:NEXTW
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21480 GQSUB30
21500 GOSUB90
21512 PRINT"HResults of week";WK:PRINT"-";:IFWK>9THENPR INT"-";
21514 PRINT",";:PRINTTAB(18);"Orders";TAB(30);"Stocks"
21515 DlrlOP(5,12)
21516 PRINTTAB(18);"Recei ved";TAB(30);"Sold"
21518 F0RWW=1T039:PRINT"-";sNEXTWW
21519 PRINT"H"
21520 F0RG=1T05
21522 IFWK< 12THENS(G,WK+1)=S(G,WK)+I NT(RND( 1 )*30 15)
21525 S(G,WK)= I NT(S < G,WK)*((100+FF(G))/100)):IFS < G,WK)C0THENS(G,WK)=0
21527 IFFH(G)>0THENFF(G)=FF(G)-FH(G):FH(G>=0
21530 OP(G,WK)=S(G,WK)
21532 F0RWW=1T04+G:PRINT:NEXTWW
21533 PRINTH$(G);TAB(14);S(G,WK);:GOSUB50
21534 PR I NT"H":FORWW=1T04+G i PR I NT:NEXTWW
21535 IFS < G,WK)>=FG(G)THEN21540
21536 PC=PC+INT(S(G,WK)*(PC(G)/FG(G)))
21537 0(G,WK+1 )=FG(G)—S(G,WK)
21538 PC(G)=PC(G)-INT(S(G,WK)*(PC(G)/FG(G)))
21539 FG(G)=FG(G)—S(G,WK).-G0T021546
21540 S(G,WK)=FG(G)
21542 PC=PC+PC(G):0(G,WK+1 )=0
21544 PC(G)=0:FG(G)=0
21546 PR INTTAB(26);S(G,WK);:GOSUB50
21560 S=S+INT(S(G,WK)*Q(G))
21570 DB=DB+INT(S(G,WK)*Q(G> )
21575 IFFE=1THENGOSUB12720
21580 PRINT"H":NEXTG
21583 FG=PC(1)+PC(2)+PC(3)+PC(4)+PC(5)
21585 FORW=1TO10:PRINT:NEXTW
21590 F0RW=1T039:PRINT"-";:NEXTW
21600 FT=FT+F0:C=C-F0
21610 IT=IT+INT((LC*CR/52)/100):C=C-INT(*(LC*CR/52)/100)
21620 IFC<0THENIB=IB+INT((~C*BR/52)/100)+1:C=C-INT((C*BR/52$/100)-1
21630 IFD>0THENID=I D+INT((D*DR/52> /100):C=C-INT((D*DR/52)/100)
21640 OC=FT+IT+IB+AV+BD+LE+UF+FC+UL
21650 NP=INT(S-(PC+OC)+ID)s PF=NP
21660 GOSUB30
21665 IFWK=12THEN22000
21700 GOTO1600
22000 PR INT"C":FORW=1T05 *
22010 MUSIC"JZ0_£C_D_£D__E_F_CF_JG_A_£A_BC£CD£DEF£FG£GA£AB”T:“£C“D-£D"E”F“£F“G"
22020 MUSIC""£G“A"£A“B-C"
22030 NEXTW
22040 PRINT"

_____
You have now completed twelve weeks of

22045 IFNP=0THENPRINT"tradi ng. Your net profit is ni 1.":GOTO22130
22047 IFNP<0THENPRINT"tradi ng - You have lost £";-(NP);".":GOTO22130
22050 PRINT"tradi ng. Your return on share capital
22060 PRINT"i n twelve weeks amounts to";INT((((NP/12)*52)/SC)*10000)/100;
22070 PRINT"’/.":PRINT"over a whole year. That is "5
22080 IFINT((((NP/12)*52)/SC)*100XCR THEN PRINT"less than":G0T0221 10
22090 IFINT(( <(NP/12)*52)/SC)*100)=INT(CR)THEN PRINT"the same as":G0TO22110
22100 IF(((NP/12)*52)/SC)*100>CR THEN PRINT"more than"
22110 PRINT"the current interest rate on loan "
22120 PRINT"capital of"5CR;"7.."
22125 IFCR<(((NP/12)*52)/SC)*100THENPRINT"_Wel 1 done !"
22130 RB=4:G0T021 154
23000 END
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1 REM Music Composer
2 REM
3 REM By Simon Jones 1984
4 REM
5 REM
6 POKE *2C4C,*00
7 POKE *2CAB,*00
8 POKE 7017,24
9 DIM M$ <255),ED$(254)
10 GOTO 1500
11 PRINT"HUU"•TEMP05
15 MU$="+B0R+B0R+B0R+B0":TEMPO 7
20 PRINT" Music Composer"
30 PRINT" -"
40 PRINT"K
50 PRINT TAB(9)?ÿ1.Read music from tape"
60 PRINT
70 PRINT TAB(9);"2.Write music to tape"
80 PRINT
90 PRINT TAB(9);"3.Create a passage"
100 PRINT
110 PRINT TAB(9);"4.PIay music"
120 PRINT
130 PRINT TAB(9> 5 "5.Edit a line"
140 PRINT
145 PRINT TAB(9);"6.End program"
146 PRINT
14/ PRINT TAB(9)J "7.Instructions"
150 PRINT"II!"
160 PRINT TAB(9> 3 "PLEASE SELECT OPTION"?
I/O USR(609B3)
180 GET T
190 ON T GOTO 200,400,600,800,970,1200,1630
195 GOTO 170
200 REM READ MUSIC FROM TAPE
210 PRINT"®"
220 PRINT" OPTION No. 1"
225 PRINT" -"
750 PRINTiPRINT
740 PRINT"> ENTER FILE NAME"I
250 INPUT Ft
752 IF F*-"" THEN F*-""
255 IF LEN(F*> >16 GOTO 210
760 PRINT"!!"
770 PRINT"> PRESS ANY KEY WHEN TAPE IS READY"?
200 USR(609B3):PRINT"!!"
290 ROPEN/T F*
.500 FOR A=1 TO 255
510 INPUT/T M*(A>
320 IF M*<A)="END" THEN 340
330 NEXT
340 CLOSE/T
350 GOTO 550
400 REM WRITE MUSIC TO TAPE
410 PRINT"®"
420 PRINT" OPTION No. 2"
430 PRINT" -"
440 PRINTsPRINT
445 IF M*(l>="" THEN PRINT"* No music to write":GOTO 740
450 PRINT"> PLEASE INPUT FILE NAME"?
460 INPUT F*
465 IF LEN(F$)>16 GOTO 410
470 PRINT"!!"
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480 PRINT"> PRESS ANY KEY WHEN TAPE IS READY";
490 USR <*09B3)
500 WOPEN/T F*
510 FOR A=1 TO 255
520 PRINT/T M*(A)
530 IF M*(A)="END" THEN 550
540 NEXT
550 CLOSE/T
555 GOTO 11
570 USR(*09B3)
580 GOTO 11
600 PRINT"6"
610 PRINT" OPTION No. 3"
620 PRINT" -"
630 PRINT:PRINT
640 INPUT"> HOW MANY LINE? OF MUSIC ARE THERE";L*:IF L*=""THEN G0T0600
641 FOR K=1 TO LEN(L*>
642 F*=LEFT*(L*,K>
643 IF ASC(F*> <48 THEN MUSIC MU*:GOTO 600
644 IF ASC <F*)>57 THEN MUSIC MU*:GOTO 600
645 NEXT
646 L=VAL(L*)
650 IF L>255 THEN PRINT"U* Too many!R!":MUSIC MU*:GOTO 640
655 IF L<1 THEN GOTO 11
660 PRINT"H"
670 FOR A=4 TO 22
680 CURSOR 0,A:PRINT STRING*(" ",3B>
690 NEXT:PRINT"OIU!"
700 FOR A=1 TO L
705 PRINT"> INPUT LINE ";A;
706 INPUT M*(A)
707 IF M* < A)="" THEN M*(A)=" "
710 NEXT A:M*(A)="END"
740 PRINT"RJPress any key when ready";
745 MUSIC MU*
750 USR <*09B3)
760 GOTO 11
800 REM PLAY A PASSAGE
810 PRINT"g"
820 PRINT" OPTION No. 4"
830 PRINT" —-"
840 PRINT:PRINT
845 IF M*(1)="" THEN PRINT"% You have not yet created a passage":GOTO 740
850 PRINT"> PLEASE INPUT TEMPO (1-7)";
860 USR(*09B3)
870 GET T
880 IF (T>7)+(T<1 > THEN B60
B85 CURSOR 0,7:PRINT"Press any key to play passage ";:USR(*09B3)
890 TEMPO T
900 FOR A=»l TO 255
910 IF M*(A)="END" THEN 940
920 MUSIC M*(A)
930 NEXT
940 CURSOR 0»9:PRINT"> PRESS ANY KEY WHEN READY ";
950 USR <*09B3)
960 GOTO 11
970 REM EDIT LINE
980 PRINT"B"
990 PRINT" OPTION No. 5"
1000 PRINT" -"
1010 PRINT:PRINT
1020 IF M*<1 > ="" THEN PRINT"U* No music to editU":GOTO 740
1030 INPUT"> WHICH LINE DO YOU WISH TO EDIT";L*:IF L*=M" THEN 980
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1033 FOR K>1 TO LEN(L*>
1034 D*=LEFT*<L*,K)
1035 IF ASC(D*)<48 THEN MUSIC MU*:GOTO 980
1036 IF ASC <D*)>57 THEN MUSIC MU*:GOTO 980
1037 NEXT
1038 L=*VAL<L*)
1039 L=INT(L)
1040 IF L>254 THEN PRINT"!!* Thers’s no such 1 inel!":MUSIC MU*:GOTO 1030
1041 IF L< 1 THEN 11
1045 IF M*(L)="" THEN PRINT"!!* There's no such line!!":GOTO 1030
1050 PRINT"!!";" LINE ";L;M*<L>
1060 PRINT"LINE ";L;
1062 INPUT ED*(L) J
1063 IF ED*(L)="" THEN GOTO 980
1064 M*(L)=ED*(L)
1070 REM SET DATA MARKER IN ARRAY
1080 FOR A=L TO 255
1090 IF M*(A) " THEN M* <A)="END":GOTO 1120
1100 NEXT
1120 GOTO 740
1200 PRINT"H"sCURSOR 0,22:PRINT"Exit program-(are you sure)";
1210 USR <*09B3)
1220 GET T*
1230 IF T*=»"Y" THEN END
1740 IF T*="N" THEN 11
1250 GOTO 1210
I ML IF G*<>A* THEN G*="!"
I 305 NEXT G:RESTORE
Mo6 IF M*(A)="END" THEN END
I500 REM

Mould you llki lomi l nstructions

on this program?

PLEASE PRESS Y OR N ONLY.

I MO REM ** INSTRUCTIONS **
1570 REM
1530 PRINT"B"«POKE 57346,0
1535 PRINT"!*!"|TAB < 1 1)i "MUSIC COMPOSER"
1536 PRINT TAB < 1 1 >|"--"
1537 PRINI"■■■■!"
1540 PNIN1 TAB(2)I
1542 PRINT I AH <2)1
1544 PNIN1 TAB(2)I
1546 PRINT TAB(2)I
1541) PRINT TAB<2> p
1550 PRINT TAB <2)5
1552 PRINT TAB(2);
1554 PRINT TAB <2)5
1556 PRINT TAB(2);
1558 PRINT TAB(2);"|
_

1559 CURSOR 10,23:PRINT"(C) 1984 SIMON JONES"
1588 POKE 57346,1
1589 CURSOR 33,17:USR(*09B3)
1590 GET T*
1600 IF T*="Y" THEN 1630
1610 IF T*="N" THEN 11
1620 TEMP07:MUSIC"+D3":GOTO 1589
1630 PRINT"B"
1640 PRINT TAB(10)P "MUSIC COMPOSER"
1650 PRINT TAB<10)8"-"
1660 PRINT"I!"
1670 PRINT" This program is about creating and"
1680 PRINT"!! editing music. The music you create"
1690 PRINT"!! can then be stored on tape so that"
1700 PRINT"!! you can play it back after this is"
1710 PRINT"!! turned off. You have 6 options and"
1720 PRINT"!! each one will be explained to you."
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1730 PRINT"UK"
1740 GOSUB 3500
1750 PRINT"!"
1760 PRINT"1. READ MUSIC FROM TAPE:-"
1765 PRINT"-"
1770 PRINT"U"
17B0 PRINT"This option allows you to read in the"
1790 PRINT"music -from tape that has already been"
1800 PRINT"written to tape- When you select this"
1810 PRINT"option? the music on tape will replace"
1820 PRINT"the present one-U You will be asked for"
1830 PRINT"a file-name? this is the name that you"
1840 PRINT"gave to the file when it was written"
1850 PRINT"to tape. If you do not enter one and"
I860 PRINT"press CR' or ENT then the computer will"
1870 PRINT"read in the first file it finds."
1880 PRINT"When the file has been read in? you"
1890 PRINT"will return to the menu."
1900 PRINT"UK"
1910 GOSUB 3500
1920 PRINT"!"
1930 PRINT"2- WRITE MUSIC TO TAPE-:"
1940 PRINT"-"
1950 PRINT"U"
1960 PRINT"This option allows you to write the"
1970 PRINT"music that you have already created."
1980 PRINT"You will be asked for a file name? if"
1990 PRINT"you do not give one by pressing CR or"
2000 PRINT"ENT then that file will have no"
2010 PRINT"name.U Qnce the computer- has written"
2020 PRINT"the music to tape then you will return"
2030 PRINT"to the menu."
2040 PRINT"UK"
2050 GQSUB 3500
2060 PRINT"!"
2070 PRINT"3. CREATE A PASSAGE-:"
2080 PRINT"-7-"
2090 PRINT"
2100 PRINT"This option allows you to create a"
2110 PRINT"passage of music in a series of lines."
2120 PRINT"Each line may contain up to 255"
2130 PRINT"characters. A character may be one of"
2140 PRINT"the following-:"
2150 PRINT"U1 ■ Note < A? B?C,D,E,F?G)
2160 PRINT"2. Duration (1-9)"
2170 PRINT"3. Type of note-:U"
2180 PRINT" ( " or a + is a high note"
2190 PRINT"

_
or a - is a low note )"

2200 PRINT"K"
2210 PRINT"If you press CR or ENT only then that"
2220 PRINT"line will be blank. If your line is"
2230 PRINT"over 255 characters?then that line"
2240 PRINT"will be shortened. So don't enter a "
2250 PRINT"line above 255 characters."
2260 PRINT
2270 GDSUB 3500
2280 PRINT"!"
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2290 PRINT"4. PLAY MUSIC-:"
2300 PRINT"-"
2310 PRINT"B"
2320 PRINT"This option allows you to play the music"
2330 PRINT"||that has either been created or has been"
2340 PRINT"|iread in from tape. You will be asked to"
2350 PRINT"input a tempo ranging from 1-7."
2360 PRINT"BTrempoÿ 1 is the slowest and tempo 7 is"
.'370 PRINT"the fastest. After you have selected"
73130 PRINT"the correct tempo you will be asked"
2390 PRXNT"to press any key before it plays the"
7400 PRINT"passage."
7410 PRINT"MB"
7470 G0SUB 3500
2430 PRINT"B"
7440 PRINT"5. EDIT A LINE-:"
74DO PRINT"--"
-‘460 PRINT"I!"
74/0 PRINT"This option will allow you to edit a"
‘4110 PRINT"line, if the music is not quite correct."
4vi » PRINT"You will be asked for the line you wish"

7**mo PRINP'to edit. If you ask for a line that"
'M«* I RINT"does not exist then the computer will"
«'hvn PPINT"tell you so. When you have asked for"
7h *.n PRINT"valid line, the old line will appear"
"74* i PRINT" » and a blank one will appear below that"
r'Hhn PRINT"where you will be able to enter the"
'D6<> PRINT"correct 1 ine,character by character."
-'DM PRINT"If you press CR or ENT then that line"
-*Mi67 PRINT"will become blank."
D/0 PRINT"IB!"

-‘him G08UB 3500
7390 PRINT"B"
•6O0 PRINT"6. INI) PROGRAM-!"
10 PRINT"--7430 PRINT"This option should spwak for itself."

7440 PRINT"Howwvar, there 1 •» .4 point worth"
'7450 PRINT"ram«irmb»r ing. If you should end the "
7660 PRINT"progr am and than run the program,"
6/0 PRINT"then the music will he lost unless "
7680 PRINT"it lias been wr itten to tape."
7490 PRINT"l!So make sure you have written the "
7700 PRINT"music (if you still want it)"
7/10 PRINT"before you exit the program."
'/ f.O PRINT"l!If you have any problems, it might"
/40 PRINT"be a good idea to look at the user"

7750 PRINT"manual and try typing in some of the"
7/60 PRINT"music in using the CREATE option."
7770 PRINT"If you are at anytime unsure of any"
7/B0 PRINT"thing, then you can look at these"
7790 PRINT"instructions again by selecting option"
71300 PRINT"No.71!"
2810 G0SUB 3500
2820 GOTO 11
3500 REM SUB
3510 PRINT TAB(6)? "PRESS ANY KEY TO CONTINUE";
3520 USR <$09B3)
3530 RETURN

f!
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18 m.. .
35 REM $ SUICIDE RUN *40 REM i *45 REM jg|C|SIMON JONES 1
50 REM & '—s m
55 REM M 16th APRIL 84 $
60 REM & ii

70 REM
75 REM
76 LIMIT 49152:TEMPO 6
80 DIM SA(255),HS<10),HS*(10)
81 POKE *2C4C,*00
82 POKE *2CAB,*00
85 FOR L=1 TO 10:HS*(L)="?????":HS(L)=1000:NEXT
90 Al*="8":A2*="2":A3*="4":A4*="6"
94 REM
95 REM =================««<==

96 REM MACHINE CODE ROUTINES
97 REM =====================
98 REM
100 DATA 62,166,17,40,20B,6,40,18,19,16,252,17,191,211,6,41,18,19,16,252,17
110 DATA 40,208,6,23,14,40,13,19,32,252,18,16,247,17,39,208,6,23,14,40,19,13
120 DATA 32,252,IB,16,247,201,46,20,62,255,38,14,17,0,20B,6,40,18,19,16,252
125 DATA 17,192,211,6,40,18,19,16,252,17,39,208,6,23,14,40,19,13,32,252,18,16
127 DATA 247,17,0,208,6,23,14,40,19,13,32,252,18,16,247,61,37,32,206,45,32
129 DATA 199,201,-1
130 READ A
140 IF A=-l THEN 176
150 POKE*'49152+X,A
160 X=X+1
175 GOTO 130
176 GOTO 2000
177 REM =====================
178 REM SET UP SCREEN DISPLAY
179 REM =====================
180 PRINT"S":UP=0:LI=£:SC=0:TEMP07
185 PRINT"g"
190 PRINT"ffl
191 PRINT"nSC0RE,,;SC;TAB<12);"HI-SCORE"5 HS;TAB(28)5 "00 SECONDS"
200 USR(49152)
205 POKE 53328,161:POKE 54207,162
210 CURSOR 1,8:PRINT STRING* < "81",20)
220 CURSOR 20,17:PRINT STRING*("fiB",20)
230 MAN=53370:M=207
240 POKE MAN,M:R=202
250 FOR K=1 TO T*10
260 SA=INT(RND(1)#800+53400)
270 IF PEEK(SA)<>0 THEN 260
290 MN=MN+1:SA(MN)=SA:POKE SA,R
300 NEXT:POKE 54206,0:MN=1
310 FOR K=1 TO 3
320 IF PEEK(*E001)0126 THEN MUSIC"+D3"
330 POKE MA,0
340 IF PEEK <*E001)0126 THEN MUSIC"R4"
350 POKE MA,M
360 NEXT
370 IF PEEK(*E001)0126 THEN MUSIC"+A3"
375 M=207:TI*="000000"
380 POKE MA,M:POKE 4514,15:POKE 4513,200:USR(68):USR(71)
385 IF TI*>"000015" THEN IF M=*207 THEN GOSUB 1091:GOTO 680
3B6 IF TI*>"000015" THEN GOSUB 1035:GOTO 6B0
387 CURSOR 28,0:PRINT RIGHT*<TI*,2)5 " SECONDS"
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IfQ GET T$: IF T$=,,H THEN 380
175 D*l:DE=0
W, REM =========
if/ REM MAIN LOOP
1VII REM =========
Iff REM
foO BET T*
i"‘, IF TI*>,,000015r*> THEN IF M=207 THEN GOSUB 1091*. GOTO 6B0

1<»6 IF TI«>"000015" THEN GOSUB 1035:GOTO 680
'I'*/ CURSOR 28,0:PRINT RIGHTS <TI$, 2)
4<*«) IF T*=A1$ THEN D— 40

» " IF T*=A2$ THEN D=40
'4«» IF T*=A3* THEN D=-l
'lco IF T*=A4* THEN D=1
TCC IF PEEK <*E001) =126 THEN 1580
TM> l| PEEK (MA+D) < >0 THEN 500
4/0 MA-MA+D:POKE MA, M: POKE MA-D,0
4HM IIHR (68):USR <71)

i ||( M O 400
h«M. II PEEK (MA+D) =161 THEN 570
Cl*i || PEEK (MA+D) =162 THEN 590
CM II M 206 THEN GDSUB 1035:G0T0 621
cic HUTO 621
H I 6 Ml M
ci ’ I I M --.«ÿ»ÿ*========

cm MM INCREASE SCORE
;'»I V l-l M ........'ÿn*s=s===s

PCJR 01-1 TO 10: FOR S2=255.TO 0 STEP-55
cc, MIM 4314,81:POKE 4513,S2:USR (68)

Ml • I♦2:PRINT "BJSCORE";SC
= - II Ilf 10 THEN UP=Os GOTO 1100
+ ' III X fINEXT:USR (71)

»c.. M H I MAN, M: UP=UP+1
nti * i | * 'hfiGOTO 380
Cfel Nl M

NIM --
cc M M i HANGF FACE

Ml M
C&C Ml M

- • ii I I I K (MA) “206 THEN M=207: TI$="000000":B$=TI$:GDTD520
■M" (Mill) 621
if" II IT I K (MA) =207 THEN M=206:B$=TI$:G0T0520
•!c II III! ( MA) =206 THEN GOSUB 1035:G0T0 621

cI" Ml M
II Ml M • !«===========

cl MIM HIT AN OBSTACLE
.. | |<| f*| !uuusiax=ssr=s=s===s:==
cI4 Ml M
•• I II KIM THEN GOTO 680
c C I OR Ml 1 TO 50
61" RN-M.3 INI (RND ( 1) #15)

!•' Mill MA 40,RN* POKE MA+40,RN: POKE MA-1,RN
M ’ CUM MA+1,RNi 1TIKI MA 41,RN:PQKE MA+41,RN
•ic POKE MA-39, RN« POM MA+39,RNs POKE MA, RN

POKE 4514,INT (RND ( 1 ) #255) s USR (6B)

6/0 USR<68) :NEXTi USR <71)
AllO AG-Os FOR P=2 TO 23
6f0 CURSOR 1,P:PRINT STRING* < " ",38)
700 NEXT:LI=LI-1:IF LI<0 THEN BOO
MO CURSOR 17,9:PRINT"LEFT: ";L.I
MO FOR K=1 TO 13
MO CURSOR 18, 11SPRINT "READY"
730 FDR Dl=l TO 100:NEXT D1
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760 CURSOR 18,11SPRINT"
770 FOR Dl=l TO 100:NEXT D1
780 NEXT KsCURSOR 17,9sPRINT"
790 GOTO 190
791 REM
792 REM =========
793 REM GAME OVER
794 REM =========
795 REM
800 USR(49152)
805 3$="GAME OVER"
806 FOR J=1 TO LEN(S$)
807 FOR H=1 TO 40:NEXT
808 CURSOR 15,10:PRINT LEFT$(S$,J>;
809 NEXT
BIO FOR L=1 TO 10
820 CURSOR 15,10SPRINT"
830 FOR D1=1 TO 100:NEXT
840 CURSOR 15,10:PRINT"GAME OVER"
850 FOR Dl=l TO 100:NEXT
855 IF SC>HS(10) THEN 1350
860 NEXT L:IF SOHS THEN HS=SC
870 GOTO 1400
960 PRINT"iBBgllg»g8HggllBn8glgPl FftRF INPUT LEVEL (1-9)";
970 USR(*09B3)
980 GET T
990 IF T>0 THEN 180
991 IF T=0 THEN 970
999 END
1010 REM
1011 REM =============
1012 REM BOMB EXPLODES
1013 REM =============
1014 REM
1035 PT=46:POKE MA-1,PT:POKE MA+1,PT:POKE MA-40,PT:POKE MA+40,PT
1036 POKE MA-39,PT\POKE MA+39,PT:POKE MA+41,PT:POKE MA-41,PT
1037 POKE MA-2,PTSPOKE MA+2,PT:POKE MA-7B,PT:POKE MA+7B,PT:POKE MA+B2,PT
1038 POKE MA-82,PTSPOKE MA-80,PT:POKE MA+80,PT:POKE MA,PT:AG=1
1040 FOR L=1 TO 100:POKE 4514,L:POKE 4513,L#2sUSR(68):NEXT:USR(71)
1041 PT=0:POKE MA-1,PTSPOKE MA+1,PTSPOKE MA-40,PT:POKE MA+40,PT
1042 POKE MA-39,PT:POKE MA+39,PT:POKE MA+41,PT:POKE MA-41,PT
1043 POKE MA-2,PTSPOKE MA+2,PT:P0KE MA-78,PT:POKE MA+78,PT:POKE MA+82,PT
1045 POKE MA-B2,PTSPOKE MA-80,PT:POKE MA+BO,PT:POKE MA,PT
1050 FOR KI=1*TO T*10+l
1060 IF PEEK(SA(KI)>=202 THEN 1080
1070 NEXT:RETURN
1080 FOR Y=1 TO 0 STEP-1:POKE 4514,Y:USR(68):NEXT YsPOKE SA <KI > ,109:USR(71)
1090 NEXT KisRETURN
1091 FOR L=1 TO 100:POKE 4514,L:POKE 4513,L*2:USR(68):NEXT:USR(71):GOTO 1050
1100 REM
1101 REM =====
1102 REM BONUS
1103 REM =====
1104 REM
1130 USR(71):FOR J=2 TO 23
1140 CURSOR 1,J:PRINT STRING*<" ",38)
1150 NEXT:USR(49152):PRINT"CD"
1155 GOTO 1500
1170 FOR L=30 TO 0 STEP-1
1180 FOR K=255 TO 0STEP-55
1185 SC=SC+T*2:PRINT"fflSCORE";SC
1186 USR(71)
1190 POKE 4514,L:POKE 4513,K:USR(68)
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**MO NEXT:NEXT:USR <71)

1410 FOR J=1 TO 20:FOR K=255 TO OSTEP-55: POKE 4514,J:P0KE 4513,K:USR (68)
I I SC=SC+T*2:PRINT"BSCORE";SC

UBR(71)
\* iO NEXT:NEXT: USR (71)
I V5 IF T>12 THEN 13259
1 MU 8*-"Now try level"
I \ FOR Kl=l TO LEN (S$)

1152 FOR G=3 TO 0 STEP-1:POKE 4514,G: USR (71):USR (68) :NEXT
I/’ CURSOR 13, 17:PRINT LEFT* <S«,K1) 5
I / '4 NEXT Kl:T*T+l SPRINT T
I .’M, |OR J«i TO 12
MV, CURSOR 13,17:PRINT S*;T
Ml? FOR KJ-1 TO 70:NEXT KJ
l.-’ll CURSOR 13,17:PRINT"
1-7 FOR KJ-1 TO 70:NEXT KJ
i 441» NEXT J
I 17 i UR P-2 TO 20
I CURSOR 2,Ps PRINT STRING**" ",35>
i NP X I » GOTO 190
Mii R5M I
MSI HIM ——I 4 hi M SAVED TOWN
I hi M ----------I Jhk Ml M
Iiif CM 1NI"H"
I 1 1 MPU A
I URMl'P/inV)
I - I IIM'HII 1. * 111 1 l« INT "I IINURAT Ul ATIUNO ! "
■ M‘* i lie ,ni il, In.I l INI "Will I DUNE, yOU HAVE DEFUSED"
I#-1' MU MIC 7 , I,iRRINI "Al l III! HOMBF AND SAVED"
I '“•» MIM10M 14, 14iPRINT" INI IOWN."
• si * i = ’.♦C3-A5-B3-U5-D3-E5-C3A5B3B5"
• *•« 11 'ÿ-"DM 1.l _A*<_h :.«HG..,>J05R5GOBO"DO"T35D3#D3"
i = M I H M 3-T5E *.“*C7+C3+D3+#D3+E3+C3+D3+E5-B3+D5+C8"
« » it i*- I) "-HD l •n;3E3n:5E3H:8,,’A3,,"G3“#F3“A3+C3+E5+D3+C3“A3"
i • ir.*-“ • PHD IMD5E 3“C5E3“C5E3-C8+C3+D3+#D3+E3"
i - ii.-.*- H *.*D U|:,~B3+D5+C8R0"
I i.. : II *- ‘H ♦!) •.♦! !.+C3+,D3+E5+C3+D3+C3+E3+C3+D3+E5+C3+D3+C3"

line- U *C •.♦D3+E5“'B3+D5+C4"
| n.7 Ml IMII MI*,M2*,M3*,M4*,M5*,M6*,M7*,M8*
l M 7 REM
I i ji i hi M ■*————■======Ih'i hi M HAL L OF FAME
| ?4*' hi M ■——*========

I141 RfcM
I - “*• » I MINI "li"
I *hI PRINT "ID"
I *55 PRINTTAB(7>; "YOU HAVE
I in/4 II SC US (1) THEN PRINT"THE ";
JJS7 II SC MB ( 1) THEN PRINT" A ";
I M| PRINT "HIGH-SCORE! !"
IWin PRINT TAB (5)I"IFLEASE ENTER YOUR NAME:";
I S70 INPUT N*
I * 75 IF N*-"" THEN 1351
I UM N4-LEFT* <N*, 8)

1 ‘‘71) FOR 1=1 TO 10: IF HS (I> >SC THEN1440
1 |OR J*=9 TO ISTEP-1s HS <J+l)=HS <J):HS* <J+l)=HS*(J):NEXT:HS(I)=SC:HS*(I)=N*
140U F>RINT"H":POKE 57346,0
1405 PRINT TAB ( 13) J "HALL OF FAME"
1406 PRINT TAB (13);"-"
I 110 PRINT"!!"
1420 FOR 1=1 TO 9
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1430 PRINT TAB(11 > J I J "."S TAB(13)5HS < I)J TAB(21)5 HS$( I >
1435 PRINT
1440 NEXT Is PRINTTAB(10> J 10J "."j TAB(13);HS(10);TAB(21)? HS*(I >:POKE 57346,1
1455 HS-HS(l)
1465 FOR DELAY*1 TO 1000* NEXT
1470 FOR DELAY*1 TO 2000
1475 GET T**IF T$<>"" THEN 2340
1480 NEXT
1485 GOTO 2340
1500 REM
1501 REM ===========
1502 REM BONUS TITLE
1503 REM ===========
1504 REM
1509 PR INT 11 BBMMI'
1510 PRINTTAB(5); *

1515 PRINTTAB(5);'
1520 PRINTTAB(5> 5'
1525 PRINTTAB <5); 1

1530 PRINTTAB(5);'
1535 PRINTTAB(5); 1

1540 PRINTTAB(5); 1

1545 PRINTTAB <5) 5'
1550 PRINTTAB(5> ; 1

1560 GOTO 1170
1570 END
1575 REM
1576 REM =================
1577 REM BREAK KEY PRESSED
1578 REM =================
1579 REM
1580 PRINT"IMIM1MM1MBREAK"
1590 PR INT"RESTART?";
1600 USR(*09B3>
1610 GET T*
1620 IF T*="Y" THEN 2000
1630 IF T*="N" THEN PRINT"B" * END
1640 GOTO 1600

f\ \
i mam

/\ \

i ■ i ■ 1 ■ I ■
i B“\a
i amr

ilia
ilia

nui a i a
1 a“\B \ar\a
SM&T’

i\ \ l\\ l\\ l\ \ •i

i a i a i ■■■ ii

i a i a i a * ■ i ■ M

i a i a i a i a i a—\ H

i a i a i a i a ''-mm II

( a i a i a i a _
i a II

i a i a \ar\a is \a n

\i& Nl xw»'
n

1700 END
1995 REM
1996 REM =============
1997 REM OPENING TITLE
1998 REM =============
1999 REM
2000 PRINT"BUU"SPOKE 7017,24s POKE 57346,0
2005 PRINT" 1
2010 PRINT" 1 l
2020 PRINT" ■i I
2030 PRINT" i
2040 PRINT" i '"it a a a a a a a ■n i
2050 PRINT" a a i
2060 PRINT" i m f- mm p
2070 PRINT" i r
2080 PRINT" i p
2090 PRINT" i Hk a a p
2100 PRINT" i p
2110 PRINT" i mr a a a a p
2120 PRINT" i IV«Ia a p
2130 PRINT" i a awa a r
2140 PRINT" i p
2150 PRINT" L p
2160 PRINT" H

2170 PRINT"
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|t CURSOR 0. 24 s INT "IBBBgBBBggBBBBBgggBgBI" :R=50
.mo POKE 57346,1
7 170 FOR K=1 TO 35
|7(*0 FOR J~1 TO 30 :NEXT J

in PRINT"CSI"
*V7U NEXT
m.

' !>* "By Simon Jones 1984 "
*l‘» FOR K-l TO LEN ( S*) +9

= /%«> CURSOR 40-K, 21SPRINT LEFT*(S*,K>
77/,»* R-R-llPOKE 4514,R: USR (68)
|270 NF X Is USR (71)
|2M" USR (49202)

I IJRBOR 0,23
1lIII 1 UR K 1 TO 35

'% S In i in i -1 TO 30s NEXT L
f * 7»i CMiNr

1| N| X 1
MM1

i? Ife MFM -
Cl 11 Ml NU

||%f§ NCM -
1iif HCM
114M CM INI "MBS!" s TI*="000000"
4 |An f MlN 1 1 AB < 13) ; "Suicide Run"

CM 1N 1 TAB (13);"
ilMI CM INI IB!
4 i&i • CMINI 1 AB ( 12) ; "1..Instructions£!
,i ifll f MINI 1 AH < 1 7) ; " 7..H(H . ne keys!!"

1 MINI rAB (12) 1 "3. .Start game!*|"
#4l<» r MINI 1 AB <12)1 "SELECT OPTION ";

f Ml Oil 1
UN 1 UU 1U 7460, 2850, 960

i4h| U !!ÿ "00U030" THIN 1400
(ill||J .4 »
Ml h

i 7 i i 1 1

4CM Ml M |NMINUCIIUNli
Mr‘f Ml M rnmmmmmmmmm-m,

Ml 11
=M#»h IMINP'IW
?*»*•• I MINT TAB < 13)|"Bui cld» Run"
MU* * 1‘MINT TAB(13)I"--

ININI "HIV our aim to to dispose the bombs which"
|lM»F5 I'M I Nl " terrorise' s the town. You must first"
2flln CMINf'col1»ct a bomb from the unit at the"

l*MIN fbottom of the screen, which looks like"
PRINT"' II" - Then you must take it back up to"

Ih *" I RlNT"the top of the screen and go into the"
CMINI "unit which looks like this ’=’ - "

-crii i I I < I N 1 "However , you have only 16 seconds to"
l MINI "do this, before the bomb explodes. If"

1ft*" CRINT"the bomb explodes or you hit anything"
CRINT"then you will lose a life. Bonus's"

-v."" CMlNT"are awarded throughout the game."
. -v. in | 'MINT "MU"

B*V<’ PRINT TAB (7);"HIT SPACE BAR WHEN READY"
8**0 GET T*s IF T*=" "=0 THEN 2630
7640 PRINT"Ml"
LJ6h»> PRINT" Normal keys are as follows-! "
2660 PRINT"!*!"
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2670 PRINT TAB(10)5" 1-1"
2680 PRINT TAB <10);" 1 8 |"
2690 PRINT TAB(10)5 " 1_1"
2700 PRINT TAB(10)5 " II

2710 PRINT TAB(10)5" 1-1 1 1-1"
2720 PRINT TAB(10)5 " 1 4| 1 6 |"
2730 PRINT TAB(10)5 " 1_1 1 1_1"
2740 PRINT TAB(10)5 " II

2750 PRINT TAB(10)5 " 1--1"
2760 PRINT TAB(10)5 " 1 2 |"
2770 PRINT TAB(10)5 " 1_1"
2780 PRINT' BSflU"
2790 PRINT'Are these key5 alright wi
2800 USR(*09B3)
2810 GET T*
2820 IF T*="Y" THEN A1*="B"s A2*="2":A3*="4":A4*="6":GOTO 2340
2830 IF T$="N" THEN 2850
2840 GOTO 2800
2845 REM
2846 REM ===================
2847 REM CONTROL KEY DEFINER
2B48 REM ===================
2849 REM
2850 PRINT"HM!
2860 PRINT" KEY DEFINER"
2870 PRINT" --2880 PRINT"Bg!"
2885 CURSOR 10,9
2890 PRINT"ENTER UP KEY";:USR(*09B3>:GET A1*:PRINT Al*:MUSIC"-D2"
2905 CURSOR 10,11
2910 PRINT"ENTER DOWN KEY" USR($0983):GET A2*:PRINTA2$:MUSIC"-D2"
2915 CURSOR 10,13
3000 PRINT"ENTEFi LEFT KEY";:USR(*09B3>:GET A3*:PRINTA3*:MUSIC"-D2"
3005 CURSOR 10,15
3010 PRINT"ENTER RIGHT KEY"5:USR <*09B3>:GET A4*:PRINT A4*:MUSIC"~D2"
3020 GOTO 2340
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1 PRINT"[g"
2 PRINT"EESX£T '

5 PRiNT-EEsaaa
4 PRINT "ECHaa
•i PRINT "exaaxj
6 PRiNfOEXsaa
/ PRINT ••CAAAAA

H PRINT"EHEEH
9 PRINT' EEB3SEJ
1 1 » PRlNT"HEEHa
11 PRINT"HEEEE
i i RINT"BEECH
I l'RINT"EEEEB
I I PRINT "BEECH
I'' I l< 1N'T" H£EuEH
• I iv i ii r "HEEHEI

> IRINI "Esaaaa
in i im«ir"BEECH, l (INI "UEEEH

n INT "BEEEH
I I I INI " tXXXXl.....Il l >1 D+E+F+G+A+BCDEFGAB-C— D— E-F—G—A--":MUSICM*,M*

M I NI "WBUBenaano you want instruction <Y/N>
r • i 'I III*:IFR**=" "THEN24
jT« I lv1 l* " Y " THENGOSUB1OOOO

* M N
I" II INI "1"
• nnnunBOOO. * l HIM *01020

I |)NH-0TP31
i • I Ilf .ORB,PiPRINT " W

VII 1 1 I HARAC IER*UM3*A> " "HUM GOT 0270
HIM III |AtIIf 01- "I " IMl NC3QSUB160
IH1 I I IR| - i » T 09l Mir X II
I 'n Ml )i I HipiR iOMiiGH MINI " "» hll X I A
Mu IIIRHORI I , Ml I- Mil "Ir MU* !> for «nnlhi*r tlw
I -»• i Ml II*#l II P* "" III! 111 1 1« i

l-.l II P* "M" (III M Ui
H* I I* IMI"l«MHIU}il . IHU • • I P*******#*!**®!
IV* END •
IHI • II I II » 5 s 1 1 III M THl MIH U

I 'ÿ» I ORX-Af 1T020
II". i IIRB0RB1 „ X 11PRINI " "
IM Cl IRS0RB1, Xi PRINI "V
•» M • |i |n 1
I" IIH.51THENCUR80RB,A:PRINT" ":A=A+1:B=0
• l U JRSORB j A « PRINT" s IFCHARACTER* (B+3, A) < >" "THENGQT0270
M. | III H 4514, X s USR ( 68>
'in Ml XT X

'tV* IIJRSORB1,X-lsPRINT" "
V,M USR <71) :RETURN

FDRC=AT019:CURS0RB+1,CSPRINT" "
.’SO CURS0RB+1,C+1s PRINT" mmmu
290 P0KE4514,Cs USR ( 68> :NEXTC :USR ( 71)

300 CURSOR11,1 :PRINT"Destroyeel ! H ":CLJRS0R11,5 :PRINT "Paints"; (A*10) +B
510 GOTO140
0000 F0RK=1T031

HO10 R=INT (6*RND ( 1) > +2s J=INT < 10#RND(1> >+10
HO20 CURSORK,J:PRINT" A"
0030 FORJ=J +1T020
0040 CURSORK, JSPRINT
8050 NEXT JsNEXTK
8060 F0RA=0T031

FLYING

MISSION

Copyri ght

by

Letizia Bizzarri

Via Lago Isoletta 31

65100 Pesjcara

ITALY
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8070 CURSORA,21 s PRINT”-";:NEXT:RETURN
-10000 PRINT'S FLYING MISSION

—.10010 PRINT:PRINT:PRINT
10020 PRINT"Now on the screen you'll see the skyline
10030 PR I NT"6jjof a city.
10040 PR INT"You are the pilot of the aircraft that
10050 PR I NT"has to destroy the enemy city.
10060 PRINT"You’1 1 fly rapidly over the city* and
10070 PRINT"each time your aircraft will fly at
10080 PRINT"a lower level. You have to destroy
10090 PRINT"the skyscrapes* otherwise your aircraft
10100 PRINT'will crash against them.
10110 PR INT"To shoot? press < F >
10120 PRINT:PR INT:PR I NT
10130 PR I NT"ANY KEY TO GO
10140 GETR$:IFR$=""THEN 10140
10150 RETURN

1 REM Caccia spaziale
2 REM copyright Letizia Bizzarri
3 REM Pescara 7 Febbraio 1983
5 TEMPQ7:P~0s Q=1
10 PRINT"aamaaaSE**** Spatial Hunt ****"
20 CURSOR 8?5:PR I NT"Do you need instruction? <Y/N) "
30 V— 1:BETA*:IFA$=""G0T030
40 IFA$="Y"GOTO10000
50 IFA$="N,,G0T070
60 GOT030
65 PRINT'S"
70 N=53248+500s DI MR(15):R=53248:X=5+5*Q
75 PRINT'S"
80 FDRA=1TO15:READR(A > :R(A)=R(A)+R:NEXT
90 DATA79,119,159,199,239,279,319,359
100 DATA39.9,439,479,519,559,599,639
110 C=INT<255*RND<1)>+l
127 IFV>5THENV=5
130 FORA= 1TO 15:POKER < A),C:MEXT
140 POKEN,106
150 DIMT$(5>:F0RA=1T05:READT$(A>:NEXT
160 DATA"000300","000230","000200","000130","000100"
170 TI$="000000"
180 GQ3UB250
190 GDSUB500
200 PR INT'BPoi nt ---->";P;" Time ---> ";VAL(TI$>
210 CURSORO,23:PR INT"Ti Max ";VAL < T$ < V))5 " Scr een ---> " 5 V
220 IFAB>=15THENAB=0:V=V+1:Q=Q+1:RESTORE:B0TD70
230 IFVAL <TI$)>=VAL <T$(V))THEN1000
249 GOTO1 BO
250 GETA$:IFA$=""THENRETURN
260 IFA$="Y"THENS=--40:G0T0300
270 IFA$="N"THENS=40:GDT0300
280 IFA$="G"THENS=~1:GGT0300
290 IFA$="J "THENS=1:G0T0300
295 IFA$="H"THEN400
297 RETURN
300 N=N+S:IF(N>54167)+(N<53287> THENN=N-S
350 POKEN, 106:PQKEN—S,0
360 RETURN
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400 MUSIC"+AO"8F0RB=1T0158IFR <B>=0THEN420
410 IFN=R < B)THENR(B)=0:B=15:P=F'+X:AB=AB+1 s MUSIC"-CCO"
420 NEXTs RETURN
500 FORA“1TO15s IFR < A)=0THEIM590
510 Y“INT(4*RND(1)> +1
520 IFY-1THENZ=-1:GOT0560
530 IFY=2THENZ=1 s G0T0560
540 IFY=s3THENZ=-40:G0T0560
550 IFY=4THENZ=40
560 R(A)=R(A)+Zs IF(R(A> >54167)+(R(A)<53287)THENR(A> =R < A)-Z
570 POKER <A),C:POKER < A)—Z> O
5B0 G0SUB250
590 NEXT
699 RETURN
1000 PRINT"gThe time is finished!!!!!."
1010 PRINT"BJYau destroyed aliens -for a total
ll >20 PRINT"Mof"HP;" points."
I < » 50 PRINT,,KYou arrived at"?Q5" screen."
I“‘l“ PRINT"UAnother go? (Y/N)"
I • *5« > (3ETA$:IFA*="Y"THENRUN
l"M- IFA$="N"THENPRINT"gBye and thank you":END
UI/U GOTO1050
I““00 REM Istruzioni SPRINT"B"
l 1" i ’•<) PRINT"From space are arriving spacecrafts

I““40 PRINT"that want to invade earth..........PRINT"You absolutely have to destroy them.
1 1 »ÿ >60 PR INT"They arrive 15 each time.
1“070 PRINT"To destroy them;, you must have them

I“OHO PRINT"in the sight (+> and then shoot.
I““H5 PRINF'A beep means that you missed -fire

I““BO PRINT"** beep lower means that you destroyed
I““HZ PRINT "•* spacecraft.
I PR INI "liailllllllS'RI !>!> ANY KEY
l““95 (it I y ♦ i II X*--"" llll N10095
l(»t““ PRIM I "M"
l“l 1“ PHIN'? "||1 HI hi ARC III! K EYBl"
I “II5 I P INI iIPIN I iPRINI
lor.'ii PRINT" (up)"
lot .*5 I'MINI
I“1 PRINT" Y"
10135 PRIN I
10140 PRINT" |"
10150 PRINT" (left) G - - J (right)"
10160 PRINT" |"
10170 PRINT" MM"
10180 PRINT" I!(down > "
1019Q PRINT:PRINT:PRINT"E EEKEH to fire
10191 PRINT:PRINTS PRINT" ANY KEY "
10192 GETX$:IFX*=""THEN10192
10193 PRINT"S"
10200 PRINT:PRINT"Each spacecraft destroyed is 5 points
10210 PRINT"increasing 5 by 5 each screen.
10220 PRINT"BMlThe time you have is initially
10230 PRINT"three minutes; each screen time will
10240 PRINT"decrease until it arrives to only one "
10250 PRINT"minute.
10260 PRINT:PRINT"BMUFRESS ANY KEY TO GO
10270 PRINT"and... GOOD LUCK!!!"
10280 GETB$:IFB$=""THEN10280
10290 GQT070
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TAPE LOADER from B.L. Page

Here is a listing of a BASIC Program Loader; it controls the tape
fast-forward time. My printer cannot cope with Sharp graphics
characters so I have used:-

CS$ for clear screen HM$ for home UP$ for up cursor

1099 REM TaPe Loader.. B« L.P3.9e JRN 85
1801 REM 3P--5925
1500 GOSUB 9009
2900 REM Main ProQram
2019 PRINT CST,"FIles OYI Tape "
2020 PRINT
2030 GOSUB 3800
2048 PRINT
2050 USR<BEEP>
2080 INPUT"Select ";I
2O70 IF(I<0)+(I>P) GOTO 2060
2030 USR6BEEP >
2890 PRINT CS*.;"Please Press fast forward"
2100 GOSUB 3408
2118 D-DY< I REM Set delay
2115 PRINT CS*;"Please wait";D;" seconds"
2120 GOSUB 3280
2130 GOSUB 4400
2140 PRINT
2150 PRINT"LORD";
216G COSUB 3600
2170 PRINT FI** I
2130 GOSUB 3600
21.90 U3RX BEEP >
2200 PRINT HM$;"Press stop and then return"
2210 END
2000 REM Get time in seconds modulo 10 minutes
3910 TM$=-TI$
3020 TI*60*VRL<MIDIM TM*.•4,1 >+VflLt RIGHT1K TM$,2> >
3038 RETURN
3200 REM Delay for D seconds
3219 GOSUB 3000
3220 FT=TI+D
3230 IF FT>*608 THEN FT*FT-600
3240 GOSUB 3000
3250 IF TIOFT GOTO 3240
3260 RETURN
3300 REM Sense taPe motor
3310 C=INT<PEEK<57346V16> :R«C-2*INT<C/2>
3320 RETURN
3408 REM Wait for taPe motor to start
3410 GOSUB 3309
3420 IF R-0 GOTO 3410
3460 RETURN
3600 REM Print double quote
3610 POKE 6350,0
3620 PRINT CHR$<34>.i
3630 POKE 6350,34
3640 RETURN
3800 REM Read Data
3810 RESTORE
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•

Vi

3820 P*~l
3830 P«P+1
3333 RERD FI*
3840 IP FI**"#" THEN RETURN
3830 FI*<P>-FI*
3360 RERD DY<P>,ST,ED
3870 PRINT PiTRB<4 FI*;TRBC20>;ST TRBC30>;ED
3830 GOTO 3830
3999 RETURN
4000 REN Resave updated loader-
4010 PRINT CS*;"Looking for SYNC" i

4020 GQSUB 3300
4030 IF R=0 THEN PRINT", Please press PLRY"
4040 GOSUB 3400
4030 ROPEN"SYNC":CLOSE
4060 PRINT
1080 PRINT"POKE RR,1 5SAVE";
-Kr'O GOSUB 3660
-1100 PRINT"LORDER.Se
4110 GOSUB 3600
4120 PRINT" ••POKE RR,0" i
4130 PRINT UP*;UP*
4140 END
4200 PEN Write marker for new tape
-1210 WOPEN"SYNC" ;CLOSE
•1320 END
• I40O REM To901e c ' e11•' wotor
4410 POKE 37347,6 POKE 37347,7
4420 RETURN
9009 REM Init: i41 •
9010 C * ■'•*" HM* "'t " 'T*
"ti n MM I I*- 23 * f-Y'1 ?3 >
■ni »n r if » fw .

J040 tv pir n: REM nd«ii . r •■.■ to nm fin.9
HIM' f f TURN

! ■■,00 NT M f • - * 1
1 «3n3
930..
9307
9300
9310
9320
9330
9340
9330
9399

REM For m • i f 11 • n i rn* • d« 1 av - start,endNT"M 1 I*J» i f ' ■ t: forward time in seconds
REM GOTO 4000 to resave
REM GOTO 4200 to write marker
DRTR FILE1,10,10,20
DRTO FILE2,20,30,40
DRTR FILES,30,30,60
DRTR FILE4,40,70,80
DRTR FILES,30,90,100
DRTR *
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10 REM STEREOSCOPIC SLICING (L+R FRAMES ON SEPARATE SCREENS)
20 REM Arens, 5 Heidepark, Wageningen Hoag, NL—6705 AB Holland
30 DIMA1(53,3),A2(101,3),A3(101,3),X3(2,3),AA(3>
40 DIMB1(101),62<50,2),B4(3,3),65(3,2),68(7,2),B9(10)
50 DATA -1,-1,5,-1,-1,5,1,2,3,2,2,IS,1,2,1,3,2,3,1,2,1
60 C0NS0LEC80,SO,24,N:GRAPHOO,11,C,12,t '

70 GOSUB1580
80 READA1(1,1),A1(1,2),A1(2,1),A1(2,2),A1(3,1),A1(3,2)
90 READA2(1,1),A2(1,2),A2(1,3),A3 < 1, 1),A3(1,2),A3( 1 ,3)
100 READB5(1,1),B5 < i ,2),B5(2,1),B5<2,2),B5(S,1),B5(3,2),P,E,G»
110 V1=.5/B9(9)'
120 FORG—1T07
130 B8 <G,1)=COS(B9(G)*.0174533)
140 B8(G,2)=S1N(B9(G)*.0174533)
150 NEXTG
160 FORG=1TO101
170 B1(G)=G
180 NEXTG
190 N=23
200 REM INPUT DATA
210 F0RG=4T0N
220 A1(G,1)=RND(1)
230 A1(G,2)=RND(1)
240 A1(G,3)=RND(1)/B9(9)
250 NEXTG
260 REM GENERATE DELAUNAY TRIANGULATION
270 F0RG=4T0N
280 M=0
290 F0RH=1T0P
300 D=A3(H,3)-(A1 <G,1)-A3(H,1))--2
310 IFD<0THEN530
320 D=D-MA1(G,2)-A3(H,2))A2
330 IFD<OTHENS30
340 E=E-1
350 B1(E)=H
360 F0RI-1T03
370 IFM<1THEN490
380 L=sM
390 F0RJ=1T0L
400 IF(A2 < H,B5(1,1))<>B2(J,1))+ <A2(H,B5(1,2)><>B2(J,2))THEN480
410 M=M-1
420 IFJ>MTHEN520
430 F0RK=JT0M
440 B2(K, 1)=B2(K+1,1)
450 B2(K,2)=B2(K+1,2)
460 NEXTK
470 GQT0520
480 NEXTJ
490 M-M+l
500 B2(M,1)=A2(H,B5(I,1))
510 B2(M,2)=A2(H,B5(1,2))
520 NEXTI
530 NEXTH
540 FOR1=1TOM
550 K=B1(E)
560 E=E+1
570 F0RJ=1T02
580 L=B2(I,J)
590 B4(J,1)=A1(L,1)-A1(G,1)
600 B4(J,2)=A 1(L,2)—A 1(G,2)
610 B4(J,3)=B4(J,1)*(A1(L,1)+A1(G,1))/2
620 B4(J,3)=B4(J,2)*(A1(L,2)+A1(G,2))/2+B4(J,3)
630 NEXTCJ
640 D-B4(1,1)*B4(2,2)-B4(1,2)*B4(2,1)
650 A3(K,1)=(B4(1,3)#B4(2,2)-B4(2,3)*B4<1,2>)/D
660 A3(K,2)=(B4(1,1)*B4<2,3)-B4(2,1)*B4(1,3))/D
670 A3(K,3)=(A1(G,1)-A3(K 1)) (A1(G,2)-A3(K,2))'2
680 A2(K,1)=B2(I,i)
690 A2(K,2)=B2(1,2)
700 A2(K.3)=G
710 NEXTI
720 F-P+2
730 NEXTG
740 IFC=1THEN830
750 REM ROTATE DATA SET
760 F0RG=4TON
770 Z=(A1(G,3)-VI)*B8(Q,1)-(A1(G,1) 5)*B8(Q,2)+V1
780 A1(G,1)= < A1(G,1)-.5)*B8<Q,1)+(A1(G,3)-VI)*B8(Q,2)+.5
790 A 1(G,3)=(Z-V1)*B8<Q+1,l)+'(Al(G,2)-.5)*B8(Q+l,2)+V1
800 A1(G,2)=(A1(G,2) 5)*B8(Q+l,l)-(Z-Vl)*B8(Q+l,2)+.5
810 NEXTG
820 REM SLICE DATA SET
830 F0RH=1T0P
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1 > ■

2)'

II <A2(H, 1)<4) + (A3(H,3) >1)THEN1330
oOHUB1450: T=MAX
OOBIJB1450:S=MIN
K- .066
Mil.: 1=1TO100if R »-B9 (8)
II <1 R) + <S>R> THEN1320
Y•1

lit U»n
l*» I l-lIf 1
In I <R A1 <A2(H,B5(U, 1) ) ,3) >/<Al < A2 <H, B5 <U, 2) ) ,3)

• II (I 0 ) + (F> .1 ) THEN990 '

|0 * (Y, 1>=A1 ( A2 (H, B5 <U, 1) ) ,1) + (A1 < A2 <H, B5 <U, 2) )

fO * M Y, . ' ) “A1(A2(H,B5(U; 1) ) ,2>+(Al ( A2 (H? B5 (U,2) )
|U 1-Ml

II . IHEN930
■DU * ' 1 I . 5) =RHu * 4 < .' , 3) *R

IM i IHEN1210
Mil RE VERSE ROTATE INTERSECTION TRACES
MH.i. 1102
/= • • Mi., 3) -VI) #B8<Q+1, 1) - ( X3 <G, 2) -.5) *B8 (0+1,2) +V1
• ’M.,2) <X3<G„2)-.5)*68(Q+1, 1) + ( X3 <G, 3) -VI) *B8 (Q+l,2) +.5llU*. *•) <Z-V1)#B8(Q, 1>+<X3<G„1)-.5)#B8<Q,2)+V1
IS((*. I ' (X3(G, 1)-.5>*B8<Q, 1)-(Z-Vl) *B8(Q,2>+.5
Hi « 1 1.
hill ACM Y PERSPECTIVE AND VIEWPOINT
FOhli-I 1 1 12
14= ' Ml,, 1 ) *X3(G,2> *B8<6,2)
I3M., | ■ <•.<(,, 1) +X4H . ?>ÿ>; \ < G,2) +X 4Ul3(G,2) -.5)*B8<5.1) •+• ( X3 ( G,1) 5) *B8 (5,2) +.5
IE t > <X *. (G, 1)-.5>*B8<5, 1)-<X3(G,2)-.5)*B8(5,■ji#ÿ)"(Y . !3) *B8<6, 1)--(X3(G,3)-Vl) *B8<6,2)+.5‘■ * » - ( X ' <G, 3) -VI ) #B8<6, 1) + (Y-.5) *B8<6, 2)+Vl

A1 < A2 ( H,B5 (U, 1) ) ,3) )

A 1 ( A2 (H,B5(U, 1 > > ,1) ) *F
A1 (A2 (H,B5(U, 1) ) ,2) ) *F

>) +. !

N M I'I 'AW ■ I I REHGRAM PAIR
JH - • s ‘1.1) .'!) #B8 ( 7, 1 ) ( X3 ( 1, 3) -VI ) *B8 (7,2) +.5: IFX KOTHENX1=0

* • '« * 2 I - .! •; ) #B0 <7, 1) - < X 3 <3, 3) -VI ) *B8 (7, 2) +.5:IFX2<0THENX 2=0
iI • - I . > i II Y1 ollll NY I

M ■ . )i || y.1 O|HI NY3 ' »
Of -I MtM If ■ (idIU 1 '/In :: RIM!)Vt MIC. i I A IF.MEM1 WITH TAPE BASIC[ dM H i| . ). < ii PC I NI " III I ":i ,RAI '1111,111:1 lNE X 1 * , ■ >, Y 1*?00+ 1. 0, X2*320.
* I= < I

(
( I

T ) * Ml (/.IHOC.UX)
f») *hll < • ,| ) ♦ < X X ( . *r I UIHI N Y 1 ' 'Y3- ' * IIII NY r ' =' • iIHI" !ÿ' I (ill f " i i.RAl III.

VI ) *B8 <
V I ) *00 <

i 113 1I

2) + .
2)+

IFX 1 0THENX1=0
IF X 2 ■ • OTHENX2-0

Y2Y200+10

I ♦ '
■ • . I * 3<>m 10, X 2# 320, Y2#200+10

VI CM Ml I M I I
1 < I til mi 1414 40
I I IN

Ruin >1 I

iMI (it, -•> vi ) mi(IJM. i ) •o *88<0+1,2) +V1"M'lH-'l.W (Ai(S,?i-.
II do -• 1 -‘Ml - 1 . , , • ) . 5 ) * ! II i ( (.0 1 , 1 ) ‘ < A J ( G , 5 > • V 1 ) * 88 ( Q+ 1 , 2 ) + .
I lU, VC *B0 (0. 1 ) • (A 1 (b, 1 ) . 5' *88(0, 2) +V1i 'll, l • - < A 1 ( G, 1 ) - . !i ) * I <0 ( 0, 1) <Z- VI) *B8(Q,2)+.5
Iif * I §
1 1 • Miufui
inini ' -< •llh HIM- I INI. MINT INE

fAi 012 0!. I ) ,3) :AA (2) =A1 ( A2 (H, 2) ,3):AA (3) =A1 <A2 <H,3)

-MM'.H I ) THEN1540
llAdEl • - AA <J+1) : AA ( J+l) =AA

Hi = ) I 1 1 M III I
IfflAH • =AA(I M ) THEN1530i|*|fi IF ) I AA ( I » AA ( K+1 ) : AA (K+1 ) =AA
II - 1 1
Mi ■ { .1
i in « -MM < * >
Hl(MAA i I )
I I IT II 1 1
Mil IN I I I ALIZ ATION ROUTINE
MII.MIIVU.0:PRINT" STEREG GRAPHICS "( IIR’.UCT i),5:PRINT"1. Rotate whole data set,
( UR‘.CRT u, 7:PRINT"2. Slice with an inclined
1 IIR-illRI 0,9:PRINT"3. Slice with an
JURhOR14, 13:PRINT" Your chcDice 1,2,:
• ‘I 11:11 (C 1) + (03) THEN1640
1M 1 IHENRESTORE1700
IM . 1 1 HENRESTQRE1710
IM * I HENREST0RF172O

, 3)

inclined
r o II

use horizontal slices"
plane plus hill shading"
plane plus eggcratinq"
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MZ-80B NOTES & LISTINGS
6.6 *. > f OE T = X T010 s PEADB9 < T ) 5 ME X "!"T

j. 690 RESTORE s PRINTCHR* ( 6) s CURSORO,0:PRIN'T " STEREO GRAPHICS " s RETURN
1700 DATA O. .. 0.. ,0. „ 0- „ 0. ,0,. ,6. „ ,025,6,,0.
• .1 0 DA T A 13 „ , - 15.,O.,0. :i 5.,--15.,6 .02, 6. ,0.
.• / •: 0 DA T'A 90. ,O - 0. . 90, , .1 0 .. ,-15. ,6., -03,4.,2.
17.0. REN HARDCOPY ROUTINE
1/40 CURSORS1'»,0:PRINT ” HARDCOPY OF LEFT & RIGHT PICTURES (Y/N)? "J / 50 GE T'A$ s J FA$~ " " THEN1750
i ?c>0 IP A$=,,N"THEN1840
1770 .[ FAi < : "Y "THEN1750
i / 80 PRINT,/P"STERED GRAPH1C S s LEFT PICTURE"
1790 COPY /P2
1 &( >0 PRINT, <-ÿ PRIN T' /P :: PRINI/P:PRINT /P
1 810 PR :i N I , P "STEREO GRAPH1CS: RIGMT P I C IT IRC "
i ooo COP v TO;
i <:.! :.A F;,R N T /P:PR1NT / P s PRINT /P s EP \ NT / P
1840 CURSORDO.0:PRIN '!" " AND T HE R RUN < v N » ;SPACED (49) 5

1. 850 GE T A s .i: FA$=" *' T1 1FN1830
lOo '• IEA$:="N T HEN :. 890
1 &'ÿ 0 I - AT :: : v ' 'I HEN I 85- '
1 080 R'JM
• 89>o PRINTCHET (6) 2 ' t. P :: 1 T T .Pi- H , 12, C,11 . C,01
1 900 END
9 1. :> ; T; SUITE 1 11. < 1
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READERS LETTERS

Dear User Notes,

I’ve done it, solved the MZ-80FD riddle, I have found out
how to copy the SP-6015 Master Disk.

First you format a blank disk, using the program on the Master
IHok. Oh! I nearly forgot you need Xtal CP/M v2.21 (that’s what
I used).

you boot CP/M then load the copy program. Place the Master
lu Drive 1 and the Sharp BASIC format blank disk in drive 2.

WIMUI the copy program asks you for a SOURCE DRIVE type A and for
a DESTINATION DRIVE type B.

Now It will ask you what part of the disk you want copied, just
Mf"NH W for the whole Dink.

Once thin IN complete, press the BIG RESET button,
save power I Now boot the new copy and in a few
should hear a beep telling you that you have just
Mauler Dink.

the one that
seconds you
renewed your

l hope this will cure the WHAT AM I GOIN TO DO WHEN THE
WAMTEU WEARS OUT syndrome suffered by K disk users. If you have
au A l can’t help I’ve only got a well used and battered MZ-80K.

A. MARTIN
NEWTOWNABBEY

Mea I Him,

I have a problem with one
Giuiid Prlx, Author S.G. Dow, in
i am receiving an error against
« corresponding For". Looking
knowledge there would appear to
you pinnse confirm and, if so,
the missing 11 nes.

of the games for the MZ-80A, the
your User Notes, Issue 13 in that
line 110 - "Next was used without
at the programme with my limited
be several lines missing. Could
arrange for me to have a note of

K.F. PORTER
ESSEX
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READERS LETTERS

Please check that line 550 is entered correctly in your listing.
Also line 6210 should have NEXT J at the end - we think! Try it.

SHARPSOFT
Dear Sharpsoft,

I still own a Sharp MZ-80K computer and now have a printer
attached. I enclose four methods to output control codes to a
printer, which could be of interest to other readers.

P. CLARK
BIRMINGHAM

500 REM METHOD 0 & EG-
501 REM
502 REM B=LOCATION TO BE POKED
504 REM A=USED IN »USR(A)’ COMMAND
506 B=18573:A=18544:PRINT/P

• 508 POKEB,27:USR <A>:POKEB,58:USR<A > sPOKEB,0sUSR<A> sPOKEB,0:USR<A >
510 POKES,0:USR(A>
511 END
512 REM
514 REM METHOD 1
516 REM
518 REM X=ASCI TO BE POKED
519 REM
520 B=18573:A=18544:PRINT/P
530 GOTO560
540 POKEB,X «USR<A)
550 RETURN
560 X=27:GOSUB540:X=58:GOSUB540:X=0:GOSUB540:X=0:GOSUB540:X=0:GOSUB540
570 END
580 REM
590 REM METHOD 2
600 REM
610 REM "X=ASCI TO BE POKED:Y=NO OF ITEMS TO BE POKED:Z=LOOP VARAIBLE"
620 REM
630 B=18573:A=18544:PRINT/P
640 READ Y:F0RZ=1TOY:READX:POKEB,X:USRCA):NEXTZ
650 DATA 5,27,58,0,0,0
660 END
670 REM
680 REM METHOD 3 (USED IF > ONE PRINTER INSTRUCTION NEEDED IN A PROGRAM)
690 REM
700 REM EG. ESC ESC 27,58,0,0,0, ESC 17, ESC 18 ETC ALL IN THE SAME PROGRA
710 REM
720 REM "A<)=NO TO BE POKED:Y=NO OF ITEMS TO BE POKED:Z*L=M=LOOP VARAIBLE"
730 REM
740 REM IF 800 Z=1 TO Y THEN LEAVE OUT LINE 820
745 REM
750 B=18573:A=18544:PRINT/P
760 READ Y
770 DIMA(Y)
780 FORZ=1TOY:READA <Z>:NEXTZ
790 REM
800 F0RL=1T03:POKEB,A(L>:USR<A):NEXTL
810 REM
820 F0RM=4T0Y:POKEB,A(M):USR(A):NEXTM
830 DATA 5,27,58,0,0,0
840 END
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