FEBRUARY 15th

9Tl

User Notes No 17




SHARPSOFT USER NOTES
ISSUE NO:17

CONITENTS

PAGE NO

Issue 17 Editorial 2
PASCAL

Beginners' Tutorial Guide to PASCAL 3

- Part 6

PASCAL letter writing program by D. Willey i}
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 T4

Graphics - Stereoscopic slicing by J. Arens 76
READERS' LETTERS 79




{
5

e

188UK 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 ZB0 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-
sls demonstrates how a personal computer can be used to
investigate the relationships between different systems
of physical units.
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PASCAL

BEGINNER'S TUTORIAL GUIDE TO PASCAL
PART - 6

More Data Types continued

RECORDS.

A records components can be of different types.

TYPE
{IDENTIFIER> = RECORD
<field list>
END;
For each field in <fleld list>
{field name> : typo;

For example

TYPE
TICKET = RECORD
THEATRE : ARRAY [1..15] OF CHAR;
BLOCK  : (LEFT, RIGHT, CENTER);
ROW : 1..20;
SEATNO : 1..100;
DATE ¢ RECORD
YEAR : 1985..1990;
MONTH : 1..12;
DAY : 1..31
END
END;
VAR

TICKET1, TICKETZ2, TICKET3 : TICKET;

Accessing RECORD fields.
syntax <RECORD name?> . <field name>

For example:-

TICKETZ2.ROW : = 15;
TICKET1.SEATNO: = 99;
TICKET3.THEATRE: = 'ODEON';
TICKET2.DATE.MONTH: = 5;
TICKET1.DATE.DAY : = 10;
TICKET3.DATE.YEAR : = 1985;
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47. Hisoft PASCAL does not allow

VARIENT RECORDS.

48, BSETS
TYPE
<IDENTIFIER> = SET OF <ordinal type>
for example:-
TYPE

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

VAR

LINESC : LINES;
CHARSC : CHARS;



PASCAL

2. * intersection A * B

3. = difference A-B

(Remove from
A all the
elements which
are also in B)

Relational Operators

1. equality

2. inequality <>

3. “"contains" 2=

4, "is contalned in" G-

5. "“is a member of" IN
{value> IN <set variable>

For example:

VAR

CH: =1 1;

REPEAT READ(C

MACHINE

LANGUAGE

PROGRAM SUMMARY
SETTING
SAVING
LOADING
ALTERING
VIEWING
' PRINTING

H) UNITL CH IN ['A','B','C'];

More PASCAL next Issue

PASCAL LETTER WRITING PROGRAM
by MR. D. WILLEY

MZ-80K (48K) with P3 PRINTER
PASCAL 8P-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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1 have heen v
nosp of pruirliliag P ;
i1t. Ono reamon i ﬁgl gin [ program

of wn different kind o tpgrega that was required b :
lack of wstreing variables (AR mod nll that) and of course
problem of putting in an wtring from the keybowrd when on the run.
It may be of help to early users of PASCAL who have not yet got
over 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 1length 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 1s 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 'l' 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 botter to save the typed page immedlately otherwise there
is a posslbility of losing 4t 1f the wrong number (e.g. 1 to
initialise) d1m presmed or the printer 1s not swltched on 1f you
go to that option - 80 BEWARE!

The page may be viewed on the CRT, (he line numbers will help to
identify a line that you may wish to correct.

These instructionn wnra produced uning the prosrum, on fanfold
paper @ize 9.5'" x 11"

To write a mecond page or more 1t im necessary to initialise ‘tbe‘
array again to clear the last page out or one can break into the
program and start with G.
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MZ-80K NOTES & LISTINGS

DIMENSIONAL ANALYSIS

by DR. ALAN HTEVENS

"I wrote thim program and article a couple of years ago,
but considerad 1t too long and technlenl to be of lnter-
est to many S8UN readers. However, Mr, Way'®m letter in
SUN 14 has prompted me to mend 1it. Like Mr. Way my main
interest 1s In engineering which is whore my MZ-BOK finds
moat use.

Most of my serlious programming now 1s done using
(Hisoft) PASCAL. The Dimensional Analysis program was
written before I knew about PASCAL and I can't be
bothered to translate it!" :

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 1is 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. 1In 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
gituation.

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 conalder the relationships which exist among the
reduced number of groups = hopefully an easler task.

Dimensional annlysis tells um what are the aensible ways to
group together the various paramelers.

Physical parameters (like volume, welght, apeed, denmity and
so on) are all dimenslonal. That 1m, they can nll be expressed
in terms of a few primary dimenmions like Mams (M), Length (L)
and Time (T): Thus 'volume' has dimensions of L* (length cubed),
'speed' has dimensions of LT~* (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 wupon. for

14




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+(1/2)ft*

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/T*)xT* which by
‘cancelling' the T-squareds we again reduce to L. Thus each of
the three terms in the equation 1s 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+(1/2)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(1/L) is dimensionless. S0, 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



MZ-80K NOTES & LISTINGS

In particular, we can look for groups which are dimension-

less, like ut/s and ft*/s above. These groups are known as

dimensionless ratioas and are represented in general by the symbol
pi. If we have a sot of phymsical parameters A,B,C etc, our
method of performing a Dimensional Analysis is to assume that a
dimensionless ratio pi can be expresmsed am a product of powers
a,b,c etc, of these parameters in the form:

pl=A~p*Ce, .,

By finding values 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 's', ‘'u', 't' and 'f' are the relevant physical
parameters. We begin by expressing pi in terms of these
parameters as follows:

pi=seub te f

In terms of the primary dimensions the right-hand side of
this equation is (L)®(LT=-2)b (T)<(LT-2)& or (L)*+b+dT)-b+c —24 ,
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=-1,
b=1, e¢=1 and 4=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=-1, b=0, ¢=2 and d=1 also satisfy
the two equations, giving us our second dimensionless ratio:
pi=ft?/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 1in some way. There are no more
independent ratios = that is, ratlos which cannot be expressed as
a combination of the two we alpeady have.

How can we tell, 1n general, 1f we have found the maximum
number of independent, dimensionless ratios?

We do so using the Buckingham pil theorem, which says the
number of independent, dimensionless 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
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us here.) In our kinematics example there are 4 parameters, 's',
'u', 't' and 'f', 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'. That is, they
do not have a unique solution, as we saw in our example abdve.
There 1is™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-1. 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

17
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rule is best 1llustrated by means of a simple example. Suppose

we have the two simultaneous equations:

aX+bYweo

dXteY={

where 'a' to 'f' 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 dime¢nsions,
we have at most four simultaneous equations in any one
caleulation (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 (tve 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 deferminant 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 1is 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 wdthout a toolkit may substitute for
PRINT@X,Y;"text" directly by POKE4465,X : POKE4466,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.

18
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10 FRINT"@"
20 PRINT&10,5; "DIMENSIONAL ANALYSIS!
0 PRINTTAB(LIO) s e snsvncnnnnan -

40 PRINTE7,125"Do you want instructions 79
S50 GOSUR 2240:REM  Get reply

60 IF K#="Y" THEN GOSUE 24Z20:REM Fetch instructions
70 REM

B0 REM Data entry

0 REM

100 FRINT™@E"

110 PRINTEO, 105 "How many physical parameters are to bel”
120 INFUT"considered 7 ";0%

120 REM Test validity of input

140 GOSUR Z2320:IF G=1 THEN 100

150 Q=VAL (B%$): IF @<2 THEN 100

160 REM Input valid so proceed

170 DIM Vi(4),V${(4),FD$(4) ,NM$ (), (4,0}

180 PDH (1) ="MABS. .. .0uuuns CEFPDE(2)="LENGTH. . v a . &
190 PDH{Z)="TIME.us.uv..a. "1 FDE(A)="TEMPERATURE. . "
200 REM

210 REM J-loop gets data for each

220 REM parameter in turn

2Z0 REM

240 FOR J=1 TO @&

250 FRINT"EEnter name of parameter number'idgs"s 3¢
260 INFUT NM$ ()

270 PRINTEO,S5; "To what power should each of thell”
280 PRINT"following primary dimensions be railsecd?”
290 PRINT"inp "SNM&(J)§" ~u"

I00 REM

310 RE@ I-loop gets data for each

F20 REM primary dimension in turn

30 REM

F40 FOR I=1 TO 4

350 PRINTTAB(LO) s "E"iFDS (1) 5

I60 INFUT B%

I70 REM Test wvalidity of input

380 GOSUR 2320:IF G=1 THEN FRINT"B"iSPC(ZI8)35;"BR":60T0 350
390 REM Input wvalid so proceed

400 a{1,J)=VALI0O%)

410 S=LEFT$(B$+"0", )

420 VeE(1)=V$ (1) +S%

430 V{I)=V(I)+ARE (8GN (VAL (Q%)))

440 REM V(I) counts how many times

450 REM primary dimension 1 occurs

4460 NEXT I

470 FPRINT"H Are all the powers correct ?"

480 GOSUR 22460:REM Get reply

490 IF K$="Y¥" THEN SB80

500 REM Strip off incorrect data

510 FOR I=1 TO 4

S520 L=LEN(V$ (1))

S530 V=VAL (RIGHT® (V$<{1),2))

540 IF V<>0 THEN V(I)=V{I)-1

590 VE(D=LEFT$(V$(I),L-2)

3560 NEXT I

570 PRINT"@":60T0 270

580 NEXT J

590 REM Data entry complete
600 REM

&10 REM Now if'any primary dimension
620 REM occurs only once, eliminate

19
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&30
&40
&50
660
&70
&80
&0
700
710
720
730
74Q
750
760
770
780
790
800
B10O
820
830
840
850
860
870
8BO
890
00
210
20
FE0Q
240
250
60
970
380
290

1000
1010
1020

103

1040
1050
1060
1070
1080
1090
L1100
i110
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REM appropriate parameter and
REM "close up® the matrix
REM
FPRINT"B Data analysis indicates :3"
FOR I=1 TO 4
IF V(I)=1 THEN GOBUE 1740
NEXT
IF (V1) =) (W (2)m]) + (V(Z) =)+ (V(4)m]1) THEN &70
REM Test for independence
FOR I=1 TO 3
IF V{(I)=0 THEN 770
FOR K=I+1 TO 4
IF VE(I)=Va(K) THEN 28W50

NEXT K

NEXT I

REM Fassed test so proceed

REM

FD=8BN (V (1)) +SGN{V{(2) ) +SGN (V (3) ) +BGN(V (4))

IF FD=0 THEN 2790

R=Q-FD

IF R<1 THEN 2800

C=0:E=0

PRINT"BThere are”;0;" significant parametersd"

FRINT"involving"iPDs" primary dimensions.B"
FRINT"Therefore, there are"iRi" .dimensionless"
FRINT"ratios."
REM Close up rows of matrix
IF PD=4 THEN 270:REM No need!
K=0:FDOR I=1 TO FD
K=K+1
IF V(K)=0 THEN 920
FOR J=1 TO @
(I, =K, J):V(I)=V(k
NEXT J,1
REM
REM Set up arrays prior to
REM finding ratios
DIM JIN(R),J(FD),S(FD),U(FD),N% (FD)
DIM D(FD,FD),DET(FD,FD)
REM
REM Find R independent parameters
REM Label them with JN(L)
REM
FOR I=1 70O FD
Uiy =v({I
NEXT
J=0
FOR L=1 TO R
J=J+1

1120 TE=0

1130
1140
1150
1160
1170
1180
1120
1200
1210

FOR I=1 TO PD

IF G(I,J)<>0 THEN U(I)=U(I)-1
IF UtI) >0 THEN 1170
UtI)=1sTE=1: I=PD

NEXT

IF TE=1 THEN 1110

INC(L)Y =T

NEXT L

REM -

1220 REM Collect dependent parameters
1230 REM in matrix D(I,X) and put
1240 REM their names in N#(X)

1250 REM

20
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FOR I=1 TO FD
X=0:FOR J=1 TO @
TE=0:FOR L=1 TO R
IF J=dnN(L) THEN TE=1:L=R
NEXT
IF TE=1 THEN 1330
X=X+1:D(I,X)=0(1,J) s N& (X} =NME (I
NEXTJ. I
GOSUR Z0Z20:REM Calc determinant
C=C-1
D=DET (0,0 IFD: *OTHENE=1
IF D=0 THEN 1550
REM
REM Calculate and display the
REM dimensionless ratios
REM
FRIMT"EDimensionless ratios are :00"
FOR LL=1 TO R

FRINT"S"35L58". MINMS (IN(LY)F " to the power... il
FOR N=1 TO FD
FRINTTAR(S) SNSI(NY:" to the power... "

GOSUR 2220:B08UR 2020

FRIMTDET (O, Q) /D

GOSLB2220

NEXTN, L

PRINT"BSThat's all the dimensionless ratios.3”
FRINT"Do you want an alternative set 72"
GOSUR 2240

5 'N" THEN 2940

1550 IF C»0 THEN 1400

18460 IF B0 THEN 1590

1570 PRINT"BThe parameters are not all independent.Z"
1580 GO0TO 2900

1590 PRINT"8That's all I can find.%":G0TOR2940
1600 FRINT"BFlease wait a moment.”

1610 REM Cycle order of parameters

14620 REM in G¢I,J)

1630 FOR I=1 TO FD

14640 TM=Q{I,1)

1450 FOR J=1 TO @-1

1660 G11,0)=0(1,J+1)

1470 NEXT

1680 G(I,6)=TM

1690 NEXT

1700 THM&E=NM®E (1)

1710 FOR J=1T0OE-1

1720 NMd (J) =NM% (J+1)

1730 NEXT

1740 NME (G =TM$

1750 GOTO 1260:REM New ratios

1760 REM Eliminate parameter and

1770 REM "close up® columns

1780 FOR J=1 TO @

1790 IF B(I,J)<>0 THEN L=J:J=0

1800 NEXT

1810 PRINT"Z"§NM$(L) " does not contribute.”
1820 IF L=B THEN 1860

1830 FOR J=L TO @-1

1840 NM$ (J)=NM+ (J+1)

1850 NEXT

1840 FOR K=1 TO 4

1870 IF @(kK,L) <0 THEN V (k) =V{(K)~1

1880 IF L=1 THEN V% (K)=RIGHT® (V& (K),2%G-2):60T0 1710
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1890
1200
1910
1920
1930
1240
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2080
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2F00
2310
2320
2330
2340
2F50
2360
2370
2380
2390
2400
2410
2420
2430
2440
2450
24460
2470
2490
2490
2500
2510
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IF L=0 THEN V$(K)=LEFT$(V$(K),2#0-2):G0TO0 1940
VE(K)=LEFT$ (V$ (K} , 2#1.—2) +RIBHTS (VS (K) , Q+0-L-L)
FOR J=L TO @-1
B (K, J)=01(K,I+1)
NEXTJ
NEXTE
@=0-1
RETURN
REM
REM Calculate determinant using
REM Cramer’s rule.
REM The subroutine calls part of
REM itself recursivaely.
FOR J=1TOPD:DET(PD,J) =1 NEXT
I=0:J(0)=0
I=I+1:8(1)=1
DET(I-1,d(I-1))=0:J(1)=0
J(I)=J(I)+1: TE=0
FORT=0TOI-1
IFJ(I)=J(T) THENTE=1:T=I
NEXT
IFTE=1THEN2140
IFI<PDTHENGOSUEBZ040
DET(I-1,J(I-1))=DET(I-1,J(I-1))+D{I,J(I))#DET(I,J(I))*5(I)
B5(I)=-5(1)
IFJ (1) <FDTHEN20&0
I=I-1:RETURN
REM
REM Put fresh column in matrix
REM as per Cramer’s rule
REM before calculating det.
REM Also put old column back
REM afterwards.
FOR K=1 TO PD
TM=D (K, N) : D (K, N)=—0 (K, IN{L) ) : @{K,IN(L) }==TH
NEXT
RETURN
REM Get yes/no reply
FRINT@7, 245 "Fress Y for Yes, N for NoR"
pg=nn
GETKS
IF (K$="Y")+ (K$="N") THENPRINTSPC (33) 5 "8" : RETURN
GOTD2290
REM
REM Test for wvalid input
G=0
FOR Z=1 TO LEN{G%)
I4$=MID$(B%,Z,1)
IF(ASC(Z$) >47) * (ABC (Z%$) <58) THEN2400
IF (Z=1)%*{(Z%="~")* (LEN(Q@%) >1) THEN2400
G=1
NEXT
RETURN a
REM Instructions
REM
FRINT"@This program determines dimensionless'
FRINT"ratios of physical parameters usming"
PRINT"Buckingham"s pi theorem.n"
FRINT"You must enter the number of parameters"
PRINT"you wish to be considered, followed"
FRINT"by the pertinent information for each"
PRINT"parameter in turn as requested.n"
FPRINT"The information required for each"
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2520 FRINT"parameter consists of it"s name and”

2530 PRINT"the power to which each of the four”

2540 PRINT!primary dimensions, MASS, LENGTH, TIME"
2550 FRINT"and TEMFERATURE contribute to it"s"

2560 PRINT"dimensionality.n"

2570 FRINT"The program then calculates how many"
2580 FRINT"dimensionless ratios there are, and”

2590 PRINT"for each one displays the names of those"
2600 FRINT"Bparameters and the poweres to which they”
2610 PRINT"are raised in that ratio.D2R"

2620 PRINTTAR(8); "Press SPACE to continue.”

2630 KE=""

2640 GET K$:IF K$=""THEN 2640

2650 FRINT"EAlthough the number of dimensionless”
2660 FRINT"ratios for a particular problem is"

2670 FRINT"unigque the arrangement of the physical"
26680 PRINT"parameters among those ratios need"

2690 FRINT"not be.B"

2700 FRINT"Fossible alternatives will be calculated”
2710 FRINT"Oby the program if you wish. {(The program"
2720 FRINT"Gwill ask about this after calculating”
2730 PRINT"and displaying one set of ratios.)B&Bo"
2740 PRINTTAE(8):i"Press SPACE to begin."

2750 Eg=""

27460 GET K$:IF K$=""THEN 2760

2770 RETURN

2780 REM

2790 PRINT"BThere are no primary dimensions left.2":6G0TDZ28Z20
2800 FRINT"@There are no more parameters than"

2810 FRINT"there are primary dimensions.D”

2820 PRINT"No dimensionless ratios can be formed. B
2830 PRINT"Try using more parameters next time.B"
2840 GOTO2940

2850 FRINT"BThe primary dimensions 83"

2860 FRINT"..."sFD%(I) iPD% (k)" E"

2870 FPRINT"bear the same relationship to eachi®

2880 FRINT"other in all parameters in whichZ"

2890 PRINT"they opccwr, and so are not independent.B”
2900 PRINT"Thus Buckingham®s « theorem is notB3"

2910 PRINT"applicable. Examine your parametersi"
2920 FRINT"carefully and try to remove thisd™

2930 FRINT"feature.B”

2940 END
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Input data for test problem

Parameter name:
MASS

LENGTH

TIME
TEMPERATURE

Table 1. ;
Dimenaions of some physical parameters .
Parameter Power to which primary dimensions are raised
M L T P
Distance 0 1 0 0 M=Mass
Speed 0 1 -1 0 L=Length
Time 0 0 1 0 T=Pime
Acceleration 0 1 -2 0 TP=Temperature
Density 1 -3 0 [¢]
Force 1 1 -2 0
Thermal conductivity 1 1 -3 =1
Specific heat 0 2 =2 -1
Stress 1 -1 =2
Viscosity 1 -1 -1 4]
Table 2.

h D k rtho mu _Cp
0 1 1 1] 1 0
4] 1 3 -3 1 -1 2
=3 0 =3 0 -1 -1 =2
-1 0 -1 0 -1
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Data analysis indicates :

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

Dimensionless ratios are :

1. h to the power... 1
rho to the power.
v to the power... e
mu to the power..
cp to the power... =

2. D to the powet ... 1
rho to the power... 1
v to the power... 1.
mu to the power..
cp to the power... 2]

= k to the power... 1
rho to the power.
v to the power... [l
mu to the power. .
cp to the power..

H
-

g

H
oy

That's all the dimensionless ratios.

Figure 1.
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INTERRUPTING, Pardon? INTERRUPTING THE SHARP MZ-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 they 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 1s 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 s8till 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.

B

How do we generate Interrupts?

There are two ways, elther to take the NMI or the INT line
low, simplel

Unfortunately it 18 not as simple as this. Although we
could build some circuits tu 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 1s used to show that it is active 1low di.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 1is used for special purposes within the system and 1is
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 EI and DI, DI tells the
CPU to ignore all interrupts generated by the INT line and EI
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
how . 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 inm 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
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 I&

The IC we are going to reprogram is I1C8253. 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 O! 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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108233 IHUERTER  Z2-88 CPU

IC1ock 11 IClack 21 % |

| | | [ -8 | [—
31250Hz— In  Tut }-—-———-: In Oyt {———kstl—-—f INT

I | i

| | | | F |

What these clocks currently do 1s to supply the i1internal
clock, BASIC's TI$. This means that 1if we reprogram these clocks
then we will not be able to use the lntermal 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 o1
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 clocl 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 1is
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 EI 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 1loop
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 that 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 O007DH and O0019H
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.
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% 280 HESEMBLER SP-2102 FAGE @1  k#

F3

JET4
I287ER

JAGEa0
I205Ea
JRB180
I205EQ
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ce

al

: 108253 CLOCK SUBROUTIMES.

a am ot

3
CTLWRD: ER EBBTH FCONTROL WORD
CLEFT1: EQU EBESH sCLOCKE FORT 1
CLEFTZ: EGU  EBBEH SCLOCK PORT 2
FRESCL: EMT
DEFLY  PRAGEH $UALLE OF THE PRESCALAR
CLEZCT: EMT
LEFL  EagoH s COUMT BEFORE INTERRUFT

$SUBROUTIME TO SET CLOCK 1. THE PRESCALAR.

3

fFUNCTION = SETS CLOCK 1 TO DIVIDE THE INPUT FREGUEMCY
sOF Z1258Hz BV THE VALUE IM PRESCL AMD» IT IS THIS
$FREQUIEHCY WHICH DRIVES CLOCK 2.

iREGISTERS= ALL SAVED.
sTIME = 52.5 uSEC.

ELUCHlI ENT $EXTERMAL EMTRY POINT
FUSH  AF $EAVE REGISTERS

FOUTPUT 7P4H (B111010@ BINARY) TO CLOCK COMTROL WORD TO
SEPECIFY THAT WE WANWT TO PROGRAM CLOCK 1 INM MODE 2 AND
!THAT LE PRE GOING TO LOAD THE COUNMTER WITH A TWQ EYTE
' HUMEER.

LD H: 7dH
LD CCTLUWRDY . A

FOUTPFLUT FRESCALAR TO CLOCK 1 HOW.

an caw

an

LD A, {PRESCL}

LD (CLEFT12.H sLEB FIRST

LD A (PRESCL+12

LD (CLEFTL::R $MEB SECOND

FOF AF sRESTORE REGISTERS
RET EXIT

EKF  H
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SUBROUTINE TO SET CLOCK 2, THE INTERRUPT GEMERATOR.

um um wE us

$FUNCTION = SETS CLOCK 2 TO PRODUCE AN INTERRUPT ONCE
3THE COUNTER REACHES ZERO. THE COUNTER IS DECREMEMTED
$0NCE EVERY 31250-FRESCL th OF A SECOHND.

sREGISTERS= ALL SAVED.
$TIME = 52.5 USEC.

H
CLOCKZ: ENT : SEXTERHAL ENTRY POINT
FUSH AF $SAVE REGISTERS

sOUTPUT BEH (16110668 BIMARYY TO CLOCK COMTROL WORD TO
sSPECIFY THAT WE WANT TO PROGRAM CLOCK 2 IM MODE @ AND
sTHAT WE ARE GOIMG TO LOAD THE COUNTER WITH A TWO BYTE
s NUMBER.

| Lo A.BEH
L6 (CTLWRDY,A

OUTPUT COUMT TO CLOCK & MHOW.

uEam e

LD H. (CLKZ2CT?

LD (CLKPTZ2), R ;LSE FIRST

LL As CCLEK2CT+1)

LD (CLEFT2), R $MSB SECOND

POP AF {RESTORE REGISTERS
RET SEXIT

SKP H

;SUBROUTIHE TO RELIRECT INTERRUFTE.

S

:FUNCTION = BY LOADING 1638H WITH C3H AR 1839H & 1988k
iWITH AM APDRESS ALL IMTERRUPTS GENERATED EY THE CLOCK
SEHD UP AT THE ADDRESS SPECIFIED.

sREGISTERS= ALL SAVED.

$TIME = 51.8 usEC,

UECTOR: ENT sEXTERNAL EMTRY FOINT .
FUSH @AF

4 FUSH HL $SAVE REGISTERS
LD A, C3H s JUMF INSTRUCTION
LD (183EHY. A : IMTERRUPTS MRRIVE HERE
LD HL, INT : INTERRUPT ROUTINE STARY
LD C1839H», HL $LOAD JUMP ADDRESS
POP HL
FOP AF $RESTORE REGISTERS
RET sEXRIT
SKF 5
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2 BeEc
A aeEc
21 easc

22 eeIC
I3 BE3IC

4 BaIC

35 @eEC
36 Ba30
3§ Beazc

S BezC

39 eesc
46 @azc
41 @azc
42 8eIC
43 Be5C EDSe

44 BAZE CDB4EE
45 Be41 CDECHE
46 6844 CDigEs

47 8047 FE
48 pe4e C9
49 643

CLK2CT Boez
CTLWRD EBGF

a8pE0e

[Sials]s]

s lals)

aaEE

BoaE

860

ool

(5/5]5]5]

jclslale)

olalule

alujss)

Baaa

BeaE

jslslsls

jelalels]

jinsis]

BeRE

eeisle)

5/la]s)

BeEE

Baes F3
Bo0l CDEBEE
6be4 FS
pees IEIB
veay Chizan
Boen F1
BOOE FB
Beac .9
seal

CLKPT1

MZ-80K NOTES & LISTINGS

an an

.?UEPUUTIHE TO IMITIRLIZE THE FIPJT IHMTERRUFT,

:FUNETIE!H = SETE THE CORRECT IMTERRUFT MODE. SETS UF
sCLOCK 1. SETS UP THE IMTERRUPT UVECTOR AMD STRARTS THE
$ INTERRUFT SEQUEHMCE BY EMAELIMG THE IMTEREUFT LIHE AHD
sEY SETTING CLOCK 2.

iREGISTERS= ALL SAUED.

sTIME = 192.5 usSEC.

IIRUFT: EHT SERTERHAL EWTRY FOIMT
1M 1 SSET IMTERRUFT MODE 1
CHLL £LoCkl
CALL  WECTOR
CALL  CLoCkz
El fEMRELE IMTERRUFTS
RET SEMIT
EHD:

EGES CLEPTZ E@8& CLOCKD @864  CLOCKZ a81s

IIRUFT ©8ZC FRESCL Q868 WECTOR @e:zc

E

TEST PROGRAMS FOR IDBESS CLOCK SUBRDUTIHES.

s cam aE s

E JEROUTIME DEFEMDAMCE :- ICT2253 CLOCKE SUEBROUT IMES.

ME um gw am

IHTEFRUPT SUEROUTIME.

;FUHCTIDH = ELVERY TIME AHM IMTERRUFT I% GEMERATED IT
$ARRILES HERE., THIS INTERRUFT SUBRCIITIME FRINTS
PH "B EVERY TIME IT IS CALLED.

'REGISTERS= ALL SAVED.

 TIME = 33.5 + TIME FOR MOMITOR ROUTIME FRMT.

e

IHT: EMT $ INTEREUFT ROUTIME ENTRY
L1 # IMTERRUFT THIS ROUTIME?
CHLL  CLOCKZ sRESTART IMTEREURTS
FUsH AF
Lb A, "a"
CALL &812H FMOHITOR ROUTIME FRMT
FOF  AF
El
RET FEXIT
SKF H H
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aear 3
BaaL ~TEST FROGRAME.
pelRd 0000 jem—mm——

BaaD

Baat FUH{TIDN UZERY IS AW IWFINITE LODOF THAT FRINTS
(515510} “1° AMD AS SUCH THE MACHIME WILL HAUE TO BE RESET
- Beal OR SWITCHED OFF TO ESCAFE FROM IT.

Baal :UaERh I3 SIMILIAR EWCEPT THAT IT STARTES THE

am aw

aear s INTERRUPTS GOIMGE BEFORE EMTERIMG THE LOOP,
gaar: H

oean $REGISTERS= HOT CEITICAL.

Beaty H

aaan $TIME = MOT CRITICAL.

eaah 3

aaar LISERZ:  EMT $TEST FROGRAM 2
Banl ChoBoe E CHLL IIRUFT 3ETART IHTERRUPTS
aaie SEF 5

sale LUSERLI:  EMT ; TEST FROGRAM 1

Baie ZE31 Lk A-"1"

pe1Z Chlzom Loop: CALL  @81zH fMOMITOR ROUTIME FRHT
2015 15FE IR LOOF

L ea1 v EML:

IMT opae  LOOF Be12 USER1 o818 USERZ  OoGD

XM 2880 2eTF
Zo06 F3 Ch 2F 29 FS JE 28 C0 12 ve F1 FB ColCp] 53 28
zo1a [3E}31 CO 12 @8 18 FE/f7D 99 13 ©8/F5 ZE 74 32 @? S 253 TESTL.ARS
28 EB 3A 17 28 32 83 E@ IA 12 20 32 05 E8 F1 C2 F3
2830 3JE BB 32 @F EB ZA 19 B I B8 E@ IA 1A 26 22 BE
2848 E@ F1 C2 FS ES 3E C3 32 35 16 21 88 208 22 39 18
2858 E1 F1 C2 ED T8 Ch 1B 20 CD 43 268 CD ZF 28 FB C9

oM 2808 ZBSF
2pP@ F3 (00 00 0A) FS IE I6 CD 12 68 Fi FB C2[C] 53 20
Sl [3E131 Ch 12 86 18 FE /7D 08 19 08 FS ZE 74 32 07 91S2-TESTZ.ARS
Zo20 E@ 30 17 28 32 BS EO 3A 12 26 32 05 EB F1 C9 F5
2638 3E{B4)I2 67 E0 IA 19 28 32 06 EG 3A 1A 20 I2 06
2840 EG F1 C9 FS ES 3E C3I 32 38 10 21 0@ 20 22 32 1@
2050 E{ F1 C9 ED S6 CD 1B 20 CD 43 2@ CD ZF 20 FE C9

( ) Differences between Testl & Test2
[ ] Entry Points 2000 & 2010 for User2 & Userl respectively

/ / Data words PRESCL & CLKE2CT respectively
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A Smattering of Mathematics

PRESCL is the program name for what I called N above and
CLK2CT 1is it's name for M. Changing the values of these two
variables changes the frequency of the interrupts as dictated by
the formula:-

Frequency = ————————=—————- Hz.
PRESCL * CLK2CT

Some common frequencies are:-

Frequenc PRESCL CLE2CT
g Iz 125 250
2 Hz 125 125
10 Hz 125 25
25 Hz 125 10
50 Hz 125 5
50 Hz 25 25
125 Hz 25 10
250 Hz 25 5
250 Hz B 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 1locations 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 OOFAH 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 onel This is rather annoying but only really
important 1if we need accurate frequencies, if we don't we can
et11]1 use the above table and formula.
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ulslale
saun

Z Dasg

BaoE
aeen
falaiu]s)
BaeR
s /alulg)
8660
uislsle)
55 lels
5515 ]a]
gpaa
aaaa
Beaa
vaga
falalals
Beas
alslals)
eega
slalals]
Bpal
Bead
aeas
o86e
Beas
aaoR
Beac
aear
aear
@11
8813
Be14
aa1s
52§
aals
ga1s
Ge1E
Eloh
Ba1F
aeze
8821
Bazz
0ez4
aazs
82?7
aaze
eeze
egzC

Chaaaa E
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280 ASSEMBLER SP-21082 PRAGE B1  ##

i SUBROUTINE DEPEMDAMCE :- ICE2S3 CLOCK SUEROUT IMES.

SCREEM: EQU  DO11H MIDDLE OF TOP ROW
: INTERRUPT SUEROUTIHE.

H

sFUNCTION = INTERRUPTS ARRIVE HERE AT THE RATE OF
FOME A SECOMD. THIS SUBROUTIME UFDATES THE REAL-
fTIME CLOCK AMD OQUTFUTE IT TO THE SCREEH.

REGIETERS= ALL SHALUED.

B
s TIME = 214,59 ~ 348.5 ~ 3EE6.5 < 367.5 wEEL.
IMT: EHT $ IMTERRUPT ROUTINE EHTRY
DI : IMTERREUFT THIS ROUTINE?
CALL CLOCKZ SRESTART IMTERRUFTS
FUSH AF $SAVE REGISTERS
FUSH HL
LD HL. SECS $POINT TO SECOHDS STORE
LD H. CHL
ARD A,81H FACD 1 TO SECENDE
ERA
CF &EH $0ME MINUTE %
IR M, EXIT MO 20 LERVE
LD H: 88H $YES S0 ZERD SECOMDS
LD CHL A SRESTORE SECONDS
THC HL sPOIMT AT MIMUTES
LD Ha:(HL
ADD A, 61H FADD 1 TO MIMUTES
DAR
CP £8H 3 OME HOUR 2
IR MZ, ERIT ° $WES S0 LERVE
L[ A.8aH sHO 50 ZERD MIHUTES
LD CHL2 - A sRESTORE MIMUTES
IHC HL sFPOINT AT HOURE
LD A CHLD .
s« HADD A,81H PACD 1 TO HOURS
DAA
CF 24H 1 DAY 7
JR NZ, ERIT $YEE S50 LEAVE »
LD A, B sHO S0 ZERO HOURS
EXIT: LD CHL3sH 3 RESTORE UHLUE
SKP H
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BO2C
Baezc
a6z
eezc
aazh
Bezn
B33
a834
BazE
Ba3g
BE3H
Bazc
PazE
aad e
Ba41
B4z
Ba43
Ba4s
847
aa4s
Bado
BadE
ap4c
aa40
es4E

Go4E
BB4F
8BS 1
BeSE
2]5 k]
e@esv
(sl
aesEe
Basc
Besh
8a5E
BeeR
551y
Bee3
Bee4
Bees
eeer
Be&s
BeES
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Z2808 ASSEMBLER SP-2182 FAGE 62  ##*

sPRINT HEM TIME OM SCREEM

LS FUSH [E
11110 LD [E. SCREEH
219988 LI HL > HOLIRS:
¥E LD H. CHLZ
E&F@ AHD  F&H
CR3F ZRL A
CB3F SEL A
CB3F ZRL R
CB3F ZRL A
Ceza RO H,28H
iz LD CDEX-H
13 IHC CE
7E LI Fis CHL
EEOF HHD  BFH
CEZE RDD  R.26H
1z LD DEXsH
13 IMC  DE
JESF LD Hs 4FH
12 Lo (DEX. R
13 NG DE
2B DEC HL

ZKF ]
7E LD Hs (HL
E&FEB AME FaH
CB3F SRL A
CB3F SEL  H
CB3F SEL A
CB3F ZREL R
céza ACD A.26H
12 LE (DEX-A
13 IHC DE
vE LL: H: CHL
EGBF FAHE  BFH
Ch28 ADD  A.26H
iz Lo (DEX R
i3 THC DE
JE4F LD A 4FH
iz LD (DE»-R
13 IHC  DE
ZB DEC  HL

KPP H

35

$SAVE REGISTER
FCLOCK AT TOF LEFT
sFRIMT HOURS FIRST
PGET HOURS IM ECD
$MASK OUT LSE

;LEE TO MSE

s:DISFLAY CODE OFFSET
FOUTFUT TO SCREEM
$POIMT TO HEWT PLACE
$GET HOURS BACK
SMASK DUT MSE
:DIEFLAY CODE OFFSET
FOUTFUT TO SCREEM
FFOINT TO MERT FLACE
sDISPLAY CODE FOR @
sQUTPUT TO SCREEM
FFOINT TO HEST PLACE
sFOTHT TO MIMUTES

sREFEAT FOR MIHUTES

sPOINT TO SECOMD:S




ok

aees
BBEH
BOEC
BOEE
slags)
Bay:z
ear4
Gavs
5la e
Bea7E
8y
aevE
aarp
8e7E
BevF
aace
aaz1
eacz
BEEE

Beaz
BOE3

2 BBE3

BEES
eeaz
Bos 3
Basz
8057
BEsT
|ec3
Basz
Besz
anez
vac4
aasy
(slnt=s]
jelsi=n]
8esa
8ees
BB94
ea9s

7E
EEF@
CRIF
CEIF
CEZF
CB3F
CEZE
12
13
7E
E6aF
626
12
01
Ei
Fi
FE
c9

ES
217DE0
F2OEGE
Z1FAGD
226000
COBaDE
El
o

£28 HSSEMBELER SP-Z182 PAGE 63
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ok
LD Hy CHLY. sREFEAT FOR SECOMDS
AHMD  FBH
SkL A
SREL A
SEL A
SRL A
ADD A:28H
LD (CE»H
IHC CE
LD A, (HL
AHD  BFH
ARD A.28H
LD tLEX:A
FOF DE ' RESTORE REGIZTERS
POF HL
FOF HF
EI FEMABLE IWTERRUPTS
RET PERLT
SEP 14
$SUBROUTIME T2 STRRT THE CLOCK,
SFUHCTION = SETE THE CORRECT UALUES IM PRESCL AMD
FCLKZCT AME+ STARTE THE CLOCK BY CALLING ITRUFT,
sREGIZTERS= ALL SAVED.
sTIME = MOM CRITICAL.
START:  ENT FEXTERHAL ENTEY POINT
FUEH  HL $ZAVE REGISTERS
LD HL . B870H #1125 DECIMAL
E 1 D (FRESCL».HL
LD HL ; 88FRH 3258 DECIMAL
E LD CCLEZCT) . HL
E CHLL TIRUFT $5THRT THE CLOCK
POF HL ;RESTORE REGISTERS
RET FERIT

H
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61 gass E

G2 BE9S FSUBROUTIHE TO STOF THE CLOCK.

B3 ge%5 ot T T e e

€4 paIS ;

85 pess $FUMCTION = STOPS THE REAL-TIME CLOCK

BE BA95 sBY EMECUTIMG A DI IMSTRUCTICH.

Y @E35 3

e Bess JRESIZTERS= ALL SAVED.

89 095 5

1o Bess sTIME = MOM CRITICAL.

i1 0895 :

12 Be9s STOF:  ENT FEXTERHAL ENTRY POINT

1Z 695 F3 LI ’ SETOF IHTERRLIFTS

14 @e2& C9 FET SERIT

15 8a37 KPS

21 @aesy H

22 [asv s HEHMOR! FHF REAL- TIME CLOCK.

23 Basy i= S

24 @asy E

25 @esr SALL DATA IS HELD IM BCD FORMAT.

26 8837 3

27 BeavF SECS: DEFE  ®i1H s SECOHDE

Z8 o MIMS: CEFZ  @i1H FMINMLITES

29 8899 HOURZ:  DEFS  @i1H s HOURS

8 pesH EHI»
EXIT @ezE  HOURZ @893 INT BEEE  MIMS BEoz SCREEM  [a11
ZECS Bas¥  START @823 STOF BEES

M CoB@ CREZ

ceea
ce1a
caza
ce3n
Caqit

bl
CBea
cevra
case
Ca%e
Ceaa
CoBa
caca
ceba
C8E@

FZ CD B2 C8 FS E5 21 97 C8 FE C
1A ZE o8 77 23 7E C6 61 27 FE &8 2
23 VE Cé @1 2F FE 24 28 @2 IE 68 77
Z1 9% C8 VE E& FO@ CB 3F CB 3IF CB 3F
12 13 FE E6 BOF C& 28 12 13 3E 4F 12
F& CB 3F CB IF CE 2F CE 2F C& 28 12
CE 28 12 13 ZE 4F 12 17 2B VE E6 F@
CB 3F CB 3F C6 28 12 13 TE E& EF C&
Fl1 FE C2/ES/ 21 70 @@ 22 908 C5 21 FA
Ch De €5 E1 C2/F3 C3(00: ag BE!)[BE ul%]
74 32 87 E®@ IA 9A C& 32 @5 E@ 3A 96
Fi C3 F3 3E BB 32 @7 E& 3@ 9C C2 22
C8 32 84 EB F1 C9 FS ES 2E C3 22 I8
22 32 18 Et F1 C2 ED 56 CD 3E C2 CD
c2 FB 09

5 81 ZF FE &8 2@
o oa 77 RTctock ARS
11 0B
Ce 2@
2B TE E&
YE E& BF
IF LB ZF
2 D1 EL

2z 9C (&

=
]
D2k
m -
] i
T =T

ap B B RO o
VG D g

Iy

fieln]
A
@a
‘I'I
LR
m o

2 95 EB
EG ZH Sk
21 Ba Ca
o3 Ch B2

T
T 00

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.

£21B
E210
€210
£21D
21D
&21D
E229
=9y

229
6223
241
£245
£24D
224D
£258
E254
258
6230
6268

é% PROGRAM FealTimeClockTest

I8 #A prozram to interfoce with the moachine code RTCLOCK, ABS.#)
48 (#4ou will need to limit RAM Tor & RAM Tor for T to S1808, %
§B CkHushor bl Howa rd Date 22-11-84, %)

&l

78 PEOCEDURE Startclock f

6

e CkStarts the clock by a machine code coll.#o
188

118 EEGIHN

126 LZER #CBE30

128 EMD 3

146

1560 FROCEDURE Stopclock f
1&@

i’? CkStops the clock by o mochine code call.s)

=iz}

19a  EBEGIH

28 LISER C #C2950

2189 EHD 3

ZZ8

238 FUHCTION BECC © vn ¢ IMTEGER » ¢ CHAR 3

298

25 tH function to corvsert the intedsr nointo BCD format, )
2EE

278

288 BEGIM

295 ECD 1= CHR<on DIV 183 # 16 + {xn MOD 1807

Ieg EHD s

318

328 PROCEDURE Clockinitialize

23

F40 Chinitinlises the clocks resisters.#)

56

AR ineut @ IHTEGER 3

EEGINH
WRITELHL Flcﬂ;? imput the hour. T3
FEH[LH'iHFH H
FORECHCE2L BCDdinput 20 3
HFITELH(’Pluﬂ:E ifeut the numksr of minutes. ") 3
FEADLHC ineut,
FOKE © #0898,
WRITELHC ‘Fls=

!
Cimputds #
¢ input the nunber of seconds. 73 8

4 BEGIH

5 WREITELHC “Hawe wou loodesd RTCLOCE.ABS ¥ 7x 3
Fluclinxtiali g}

Startc

dFITELH»_ iiiﬁb H CaClear the zcresh.)
WREITELH MFITELH : WRITELH

WEITELHY ‘FPress aty ke to return to PASCAL. 7F 3
REFEAT

LIMTIL IMCH <> CHREC3) 3

Stopclock

Eﬂu EHL:,

—

End RAddress: 6475 38
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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

4 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.

0l AEBa H

B2 EBEna -IHTEFFHPT EDUﬂTIHh UHFIHELE

B3 @ean HEEEESESS

B4 GRan

@5 genn :EUEEDUTIHE DEFEMDAHCE = — IC225T CLOCK SUBROUTIMES.

e B8R H

BY Q69 FTEIHD: ENT SIHDIRECT FOIMTER TO

ai=psleinle] DEFZ  B2ZH SCOUMTING VARIRELE

B9 GER: H

16 a0z 'IHTFFFUPT SUERGUTIME.

11 gaRz e

12 paaz 5

12 goaz ;FUH&TIDH = THIS SUEBROUTIHE IMCEEMEMTE THE LOCATION

i4 aesz $FPOIMTED AT BY THE ACDEE=S IH PTRIMD.

15 oEaz 3

16 pBRz PREGISTERS= ALL SAUVED.

i¥ eeaz H

i2 eeoz s TIME = 135.5 wEEC,

19 agaz - H

b Qs 515 e IHT: EMT SERTERHAL EMTEY FOINT

21 8Baz FI DI

22 8RgT Chansn E CALL  TIMERZ SEEETART IMTERRUFPTS

2% 8Bos FS FUSH AF

24 paeyY ES FIlSH  HL

25 gRag DI FlizH DE 1SAVE REGISTERS

bl 1 b e e 5 e LD HL; S FPTREIML ;GET POINMTEE

27 @hac Sg LD E:(HL?» f$GET LSE POINTED AT

28 eaah 23 IHC HL $FOIMT TO MSE

29 PRBE D& L[ B oHL 2 $AMD GET IT

28 8ReF 13 IHE [E $ INHCREMEHT WORD

31 @a1a 72 L[ CHL s [ SRESTORE MzE

I eeli ZE DED HL $FOIMT 7O LSE

33 eBle T3 LD (HL3 . E TRESTORE IT

34 8817 M FOF DE

33 |eald Et FOP HL

I6 BAls Fi FOF RF SEESTORE REGISTERS

37 Bele FE EI SENRELE IMTERRUFTS

I2 Baly C2 REET FERIT

39 aals EHL:

=M CEBE CREF ~ ~

CoeE (0B BE)F2 C0 36 03 FS ES DS ZA @8 O3

: T2 2B T30 E1F1 FEIJUZfG By f#EA 80
97 Ed 3H 18 C2 32 85 E@ 3R 13 C2 2
FS ZE EB& a7 EB ZHR IR CE 32 Be
as EQ F1L Fo ES ZE C3 Z2 28 16
i3 El F1 C':!/E Se CD o iC Chrodd C
CH 88 08 80 080 B B0 08 80 08 63 9
¢ ) P Localson
[ 1 Peesce & CuareT LocalSons
J /7 ITruet .E-r\tf‘y ?o;v\b

IHT GeEz  PTRIMD @B

39
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18 FREOGEAM stopwatch 3

peas| 4
I8 TYPE larpranas =8 ,. 9 %
46 ﬁ

S8 AR T @ INTEGER 3

&8 kew @ CHRR
v ﬂ
E& FROCEDURE initialize 3
2@
188  UAR i @ IWTEGER
11a
128  BEGIM
138 i 1= #E@az s
148 FOREC#CE12 - 13 1 {+#IHITIALISE PRESCL#2
15a i 1= HBASC 3
168 FOKE C#CE1A i3 5 CHIMITIRBLIZE CLEZCT#2
178 UZERC #L8ﬁ4ﬁ E SHCHLL TIRLIFT#)
126 IMLIMEC#FZy 3 C#STOF THE IHTEREUPTS®)
Aam FDFE’#E&G@ 2 ADDRCT2) 3 C+ADDRESS OF URRIAEBLE TO BE THCREMEMTELD#D
2pa = (#ZERD THE WARIABLE:*
218 EHD 3
2Z@

218 FROCEDURE =tor §

EEGIH

THLIMECH#FZ Y § CDI#d

FOEECH4E6, CHRECIY Y 5

WRITELMOCT DIV f@Ei:d . 7,7, T MOD 1883: 23
2268 EHD 3

316 FROCEDURE =tart 3
38 BEGIM

IHLIMECH#FE CHRET4D
EHD 3

363
3?8 FROCEDURE reset<URR 4 @ IHTEGER} 3

BEGIN
i=@ |

EHD 3 (
428 FPROCEDURE lardi : lapranse) 3
438 s
448 BEGIN 1 \
456 FOEEC44EE, LHF'1 + 117 ) H
458 WRITE® * g ] a
4708 WRITELMLCT EIU 1@@!- s Cu” T MOD 1800325
438 EMD |

S868 BEGIH

514 initialize 3

S28 WRITECCHR(223) 3

=38 WREITELM © STOF WATCH 2
S48 reset{T? 3

558  WRITELM

568 WRITELH

S7R WRITELMCCT GIV 1663:4 , .7 , T MOD 1683:2) 3
S868 WRITELH 3

I

w0

=
——

ot
i
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B511
&32A
£542
&55B
857E
S3IHZ

EEG
(RS P

E5AB
ETED
&5E4
ESE7
£5F4
=1=250
BE12
£E54
SE59
EEER
SE7]
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590 WRITELHC 'S to 3
&8l WRITELMC “[r to St
£18  WRITELHC 'R to Re
523 WRITELHL 8 to 9

ta .’) H

f © Lag Times, "r 3
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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 1/50th 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 1if the interrupt routine takes longer than one
half of the time between interrupts then the dinterrupt 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 freqguency 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 l.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 machinel!!l
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Odds and Ends

As we 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 dinterrupts every 150th (say) of a second. If however we
reprogram it at the end of the routine then we will spend 1/50th
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 O0033H
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 mel!!l!

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

Finally, A Few ldeas

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 POKE&LIE,D:FOKES767,0: FOKEB76B,0: FOKEB76%,0: FORW=7206T07708: FOKEW, B: NEXTW
1@ REM HEADGEAR LTD 23/5/82
11 CLR
13 DIMH# (5
14 H¥(1)="Sports Cap"
15 H# (2)="Boater"
16 H#¥(3)="Rain Hat"
17 H£(4)="Novelty Hat"
18 H#F(5)="8un Hat"
20 G0T0100
30 PRINT"H ___Press P to proceed."
31 GETG#
33 IFG#H=" ["THENFOKELALTS ,20S: FOREB767,218: FOKEB7 48, 133 : FOKEB7 67,19
35 IFGHF="P"THENMUSIC" C2TC2":POKELLIS, D FDRN“B?&?TDB?&G FOKEW,B: NEXTW: RETURN
40 GOTO31
S50 FOKELIBR1&67,1
51 X=(353247+ ( (PEEEK (4446) ) #40) +FEEK (44465) +1)
092 ZZ=@Q:FOR W=(X-1)TOD(X—-11)8TEF-1: XX=FEEK (W)
O3 IF (XX£ @) % (XX x64) # (XX P 128) # (XX #42) THENZZ=ZZ+1: NEXTW
54 IY=X-ZZ+B:DIMIZ(15):1ZX=0:FORW=1TO15:ZZ (W)=0:NEXTW
55 FOR W=(X—1)TO(X-ZZ)BTEP-1: IFW=(X~1) THENWK=1
S6 IFWW=4THENZZ (WW) =0: W=WW+1z2 ZX=ZX+1
57 IFWW=BTHENZZ (WW)=0: W=WW+1z ZX=7%X+1
59 ZZ (WW) =PEEEK (W) : WW=WKW+1
6@ NEXTW
61 FOR W=X-(ZZ+ZX+1)TOX:POKE W,@:NEXTW
62 FOR W=ZYTOZY-(ZZ+ZX)-18TEF—1: IFW=ZYTHENWW=1
63 FOREW, ZZXWW) s WW=WW+1 s NEXT W
64 IFXX=42THENFOKEZY+1,105:FOKEZY-ZZ2-IX,104
65 PRINT:POKE1@147,0: RETUEN
70 Prrrr»>x»>»NEXT DECISION"
72 FOR W=1TQ6:FOR ww~1TD4mm NEXTWW
74 FOKES?555,0: FORWW=1TO100: NEXTWW
76 FOEESTS55,1:NEXTW
78 RETURN

80 PRINTYC___ This figure is too large. The marximum permitted is 1 D@2 o@Q.*"

82 GOSUR 30:RETURN

?0 FOR W=5324B8T0D54247
7?2 POKE W,167

4 NEXTW

96 FOR W=5324B8T0S54247
97 FOEE W,@

7?8 NEXT W

99 RETURN

10@ PRINT"C____ | WO B N N B e
11@ PRINT @ A HE §H ®B | EE & W
120 PRINT" N N SN W W W e e _ -“

120 FRINT"H E N @ EE B E BN | Em

140 FRINT"H ©H HEEN I N . ll N

150 PRINTTAB(LZ) ;" _B B
160 PRINTTAB(L1Z) ;"W | ] i N
170 FRINTTAER(1Z) ;"W " =2 =
180 PRINTTAE(IZ) ;"N " BB
190 PRINTTARB(1Z) :;"IINE N EEE"

195 TEMFO7:MUSIC" CZ2ZC@~B2=DD—C2"

197 FORW=1TOZ@00:NEXT W

200 PRINT"C____"3TAB(14) ;"HEADGEAR LTD"

205 mMusICc" _Cczc—Cc!

210 PRINT"_ _»xiri>» #rxxA Business Game"

220 PRINLS v g ietoe d il ":s:TAB(1Z);"by Roger Hinton"

230 PRINTTARB(13) ;" _Copyright 1982"

240 FORW=1TO4000: NEXT W

249 MUSIC" _C27C"

250 PRINT"C You are about to set up a company calledHeadgear Ltd "j
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PRINT"to manufacture and sell summer hats."

FRINT" _The company will start trading in May to make hats for'y
FRINT" the coming summer season. "

GOSUBRZ@

FRINT"C___You have bought a small freehold. factoryfor £35 000. e
FRINT"You have also bought machinery etc at a cost of £20 000."

PRINT" _You are set up to make five different types of hat:"
PRINT"__> *

PRINT
FRINT
FRINT
PRINT “_
GOSURZ0

FPRINT"CFroduction Information"

IFFO=@THENFO=2000 v

DIM MACS) s DIM POLS) o L.(5)

IFWE *@THENZ1@

MA(1)=.258:MA(2)=.32:MA(3) =.35:MA(4) =.2: MA(S) =.34
FORW=1TO4: FO (W) =. 1:NEXTW: FO(5)=.3: PO(2)=P0O(2)+. 05
FORW=1TOS: L (W)=, 1:NEXTW:L(2)=.2: L (S5)=.3

PRINT"
FPRINTTARB(11); "Raw: Labour:
PRINTTAB(li)-"Materlal.HDurs bl
FRINTTAER(11); "Cost perrper Hat>
PRINTTABCY1 g Hat (£2"
FORW=1TOZ7: FRINT" =" 3 : NEXTW: FRINT "~
FRINTHE(1) ;" >"sMA(L) : : W=1: GOSUB4S2: FRINT" 33333
FRINTH$ (2) § " = sMA(R) 3 1 W=2: BGOSUR4SZ2: FRINT
FPRINTH# (3) ;' "tMA(E) ;s W=3: GOSURB4S2: FRINT ">
FRINTH®(4) s MA(4) ; : W=4: GOSUR452: FRINT " >33
PRINTH# (5) 5 " &5 sMA(S) 3 : W=3: GOSUB452: FRINT "3
FORW=1TO3Z7: PRINT"—"3 s NEXTW: FRINT"—

FRINT" _Fixed Weekly Overhead>>>»»>"3;F0j;:60SUBSO: PRINT" {4« <L£"
IFZB=1THEN418

FRINT" _Maximum Fossible Labour"
FRINT"Hours per Week»rrirrbesiihsrsrbrri:

Variable"
Dverheads"
per Hat (£)"

1 208" :G0TD4Z29

PRINT" _Regular hours per week YaFlLs

GOSURSO

FRINT" Maximum overtime per week "3;0L;

GOSURS0O

IFL= *BTHENFRINT" _Rate per hour £ Pt
GOSURZ0

IFZA=1THENRETURN

ZA=1

GOTO SO0

IF MA M) *#10<>INT (MA (W) ¥1@) THENRETURN

FRINT"»";: RETURN

PRING'G" s TAB(12) 3" . % S8 *FIRST DECISION"

FOR W=1TO&:FORWW=1TO4@0: NEXTWW: POKE S9955,0
FORWW=1TO10@: NEXTWW: FOKES9555 , 1 : NEXTW

FORW=1TOS@0: NEXTW

FRINT"CYou must now decide how many labour hours to employ";

FRINT" each week on a regular basis.":PRINT"_Remember that your factory";

FRINT" can cope withanything up to 1200 labour hours per week; s
FRINT" however, that would require continuous working and three
FRINT"shifts. Also the workers you employ on & regularbasis will "j
FRINT"have to be paid whether or not you need them."

FRINT: FRINT"Work needed ";

FRINT" over and above the regular hours can be acheived through';

FRINT" overtime for which you must pay time and a half. ";
FRINT"Overtime cannot exceed 50% of regular time each week."
PRINTE" ____ FPress R to see Production Informatiom."

PRINT"Fress D if you are ready to decide.”

GETG#
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IFG#="R"THENMUSIC" C17C1": GOSURZ00: GOTOS540
IFG#="D"THENLBG

GOTO&40

BRINT"E. .. ... cones "rMusIe” c1Ter

INFUT"How many houwrs have you decided to employ each week? "j;FL
FL=INT (FL)

IFFL>120@THENFRINT" _You cannot employ more than 1200 hours: per week."
IFFL>1200G0SUR 20

IFFL>1200G0TD &80

IFFL<10@THENFRINT" You will need a lot more than that!"

IFFL<100G0SUBZ@

IFFL<100THENABD

OL=INT(FL/2): IFOL+FL»1200THENOL=1200-FL

IFCH=14THENRETURN

IR=1

GOSUR70

FRINT"C_____Now you must decide how much to pay yourworkers per hour."
FRINT" _Remember. If you pay too much your hatswill cost too much to ";
FRINT"make. If you pay too little you may suffer from poor e
PRINT"industrial relations.":PRINT" _You may choose between £1.50 and
FRINT"£2.5@ per hour which is the normal range for the industry.

BRI it i Press R to see Froduction Information."
FRINT"FPress D if you are ready to decide."

GETG#

IFG#="R"THENMUSIC" . C17CR" : GOSURZIQ0: GOTO730@
IFG#="D"THENMUSIC" C17CD": GOTOB40

GOTOBRO

FAt e e aebitetig How much do you want to pay per hour?"
INPUFSE* s L

S L=(INT(L*1020)) /100

IFL<1.5THENBS@

IFL>2.5THENB?@

GOTOB9S

MUSIC" . C4":PRINT" _You must pay between £1.50 and £2.5@0": GOSUE Z0:60T0840
RA=INT (100@% (2.5-L) /2. 5)

GOSUE70

FRINT"CYou will need some capital to start yDurbusiness;“;

FRINT" the following are an absoluteminimum:

EPRENE" & >

PRINT"
35 IFIC= 1THENRETURN
94@ PRINT":

*One week’'s wages: NT(FL*L) ; : GOSUR 5@
P45 PRINT" > ne week’'s overheads 200"
5@ FRINT"__How much additional cash do you want? >You can buy raw ":
960 FRINT"materials on credit. However , your customers will also "3
278 FRINT"expectcredit from you. Your bank manager will probably "3
980 FRINT"allow you some overdraft facility but you should not "3
290 FRINT"rely too heavily on this at first."
1000 FRINT" Fress R to see Froduction Information.”

1010 FRINT"Fress D if you are ready to decide."
1020 GETG*

1030 IFGH="R"THENMUSIC".C1*C0":GOSUEZ0Q: GOTOY10
1240 IFG#="D"THENMUSIC"_C1=C0":G0OTO1060

1050 GOTO1020

860D, PRINT"C: o o How much additional cash do you want?"
1070 INPUT"£"3;C:C=INT (C+(FL*L) +2000)
1080 PRINT"C Your total capital requirement is now asfollows:"

1090 ZC=1:G60SURB?20

1100 PRINT" > FVCash"'TAB(ES).C::GDSUBQB
1110 PRINTTAR(28)3"

1120 PRINTTAR(25) ; C+35000+20000; : GOSURSD
1130 PRINTTAB(28) ;"' ———"

1149 GOSUB30Q

1150 GOSUB70
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1160
1170
1180
1190
1200
1202
1204
1210
1220
1270
1240
1250
1260
1270
1275
1280
1292
1295
1Z00
1310
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1325

1330
1340

1350
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1366,
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1400
1410
1420
1430
144@
1450
1460
1470
1480
1490
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1510
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1555
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
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1610
1620
1630
1640
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PRINT"C____-How will you finance this requirement?"

PRINT" _Some or all of it can be raised by issuing shares at £1 ";
PRINT"each. *The remainderwill be a long term loan. The current "3
PRINT"rate of interest is ";

CR=INT (14+5%*RND (1))

BR=CR+3

DR=CR-5

FPRINTCR;"%. This rate is liable to fluctuation. Interest on a loan "3
PRINT"is payable weekly." a

FRINT" _Remember. One of your main objectives in this game "j;
PRINT"will be to maximise return on share capital. In particular "j

FRINT"you will want to produce a return greater than the current ";
FPRINT"rate of interest."
FPRINT"H "3

FORW=1TO17000: NEXTW

FOR W=1TD20

PRINT" LLACLACCL " 3 sFORWW=1TO100@: NEXTWW
PRINT"Remember . <{<<{{<{{<{"; :FORWW=1TO100: NEXTWW
NEXTW

GOSUBZ@

INBUTC . o ed How many £1 shares do you want to issue?";S8C

SC=INT (5C)

IFSC<2THENPRINT" _You must issue at least two shares.":G0SUR30:GOTO1Z20

IFSC» (S5000+C) THENFRINT" _You only need £"; (55000+C):GOSURZQ:GOTO1ZZ20
IFSC=(55000+C) THEN1400

PRINT"C___You have issued";SC

FRINT"shares and raised a loan of":FRINT"£";

FPRINT ( (55@0@+C) ~SC) 3" at"3;CR;"%.":PRINT" Interest will"
LC=(55000+C) -5C

PRINT"be payable on this loan at"

PRINT"£"; INT((LC*(CR/10@)) /32);" per week."

IL=INT ((LC*(CR/1@Q)) /52)

GOTD1410

FRINT"C___You have raised all your capital througha share issue."
GOSUBR30

FRINT"CYou are now ready to start trading."

PRINT" _You will trade for a period of 12 weeks.";

PRINT"Each week you will decide how many hats to make of each type":
PRINT" and what price to offer them at. You will then be given";
FRINT" information on the orders received that week and any other';
FRINT" developments."

PRINT" _Orders received will be met from stocks and from the current";
PRINT" week's production. If the order cannot be met in full the";
PRINT" shortfall will not be carried forward tothe next week."
PRINT"_(NOTE: all calculatios will be rounded down to eliminate pence.)"
GOSURZ®

WR=INT (1+5%RND (3) ) : WT=INTX 1+5%RND (4) )

WS=INT (1+3%RND (5)) : IFWR >3ZTHENWS=3

DIMS(5,12) ,P(5,12) ,0(5,13) ,FB(5) ,RM(5) ,FF (5) ,0(5) ,PC(5) ,FH(5)
FF(1)=FF (1) +208/WR

FF (2)=FF (2) +20/WR

FF (5) =FF (5) +20/WR

FF (4) =FF (4) +20/WR

IFWR>3ITHENFF (3) =FF (3) +20: GOTO1566

FF (3)=FF (3)-6/WR

FORW=1TOS: FF (W) =FF (W) +10/WT: NEXTW

IFWS=1THENFF (5)=FF (5)+30: B0T01590

FF (5)=FF (5)-30

IFMT=1THENRETURN

FORW=1TOS: S (W, 1) =INT (30@+RND (1) #1100) : NEXTW
PRINT"C":FOR W=1TO6&6

PRINT*H__________ 33533533 >Begining of week”jWK+1;
FORWW=1TO4@03: NEXTWW

POKES9555, 0

FORWW=1TO200: NEX TWW 46




MZ-80K NOTES & LISTINGS
1650 POKES9S55,1
1660 NEXTW
1670 FRINT"CInformation available":FPRINT"

168@ FPRINT" 1 Interest rates"

1690 FRINT" 2 Weather forecast"

170@ PRINT" 3 Froduction information"

171@ FPRINT" 4 FProduction, sales and order records"
1720 PRINT" 5 Profit and loss account"”

173@ FRINT" &6 Balance sheet"

1742 PRINT" 7 Breakdown of stocks"

1745 IF RE>*Z THEN PRINT"__ 8 Start a new gane":FORW=1T0S5:S5 (W,WK)=0:sNEXTW
1747 IFRE=4THEN FRINT" 9 Gee final result again"

1748 IFRE>2THENGOTO1912

173@ IF MS=1 THEN FPRINT" 8 Message"
176@ FRINT" _Actions available":FRINT"
17780 FRINT"1@ Fay creditors"

1780 FRINT"11 Chase debtors"

1790 PRINT"12 Bank deposit transaction"

180@ FRINT"1Z Purchase raw materials"

1810 PRINT"14 Change labouwr force"

1820 FRINT"15 Advertise"

1830 FRINT"16 Sell surplus stocks at a discount"

184@ FRINT"17 Fix production levels and selling prices for weelk'"jWk+1
1845 IFMS<>1THEN1910
18508 FORW=1TD1@

1860 IFMS=1THEN FRINT"H
1870 FORWW=1TO10@0: NEXTWW

1880 FRINT"Message"s

1890 FOwailTDIEZ:NEXTWN

1900 NEXTW

1910 WUSTE" LC1RTEBRC"

Vo PRINTH Choose your next move."j
1915 INPUTCH

20 MUsie'DIEF"

1930 IF (RB>2) % (CH=8) THENRUN

194@ IF (RB=4) % (CH=9) THENFRINT"C": GOTD22040@

1950 IFMS=QTHENIFCH=8THEN1&70@

1960 ONCHGOSURZO00, =000 ,700,5000, 65000, 7000,8000, 7000

1962 IFCH=10THENGOSUE1 1000

1964 IFCH=11THENGOSUE12000

1966 IFCH=12THENGOSUR1Z000

1970 IFCH=1ZTHENGOSUE1400@

1972 IFCH=14THENGOSUER1500@

1974 1IFCH=15THENGOSUR1&6000

1976 IFCH=16THENGOSUE17000

1977 1IFMS=@THEN1980

1978 MS=0:IF (CH=0)+ (CH=9)+ (CH»17) THENMS=1

1980 IFCH=17THENWE=WE+1: RA=RA+5: GOTO 18000

1990 GOTO1670@

£820 PRINT"C___Interest rates'":PRINT"——s7 773!

201@ FRINT"__Payable on loan capital »>>»> 3 CRgp %4

2015 IF CR<1® THEN FRINT "~"3;TAB(31);CR;"
2020 PRINT" _Payable on overdrafts>>>> »2" 5 BR; w4
2025 IF BR<1® THEN PRINT""~";TAER(31) ;BR;"%"

2030 FPRINT"_Receivable on bank deposits>»>"3;DR;"%4"
2033 IFDR<1@THENFRINT"™"3 TAR(Z1) ;DR;"%"

2033 IFZJ=1THENRETURN

2040 PRINT"___All interest is paid weekly."

205@ GOSUB3@

2060 RETURN

3000 PRINT"C___Seven Day Weather Forecast"

301@ PRINT" e

3020 IFWR=1THENPRINT"Fine"

3030 IFWR=2THENPRINT"Mainly fine"
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IFWR=3THENPRINT"Occasional showers"
IFWR=4THENPRINT"Showers"

IFWR=STHENFPRINT"Rainy"

PRINT

IFWT=1MHENPRINT"Hot"

IFWT=2THENFRINT "Warm"

IFWT=3THENFRINT"Mild"

IFWT=4THENFRINT"Cool for the time of year"
IFWT=STHENPRINT"Cold for the time of year"

PRINT

IFWS=1THENPRINT"Sunny"

IFWS=2THENFRINT"Some cloud"

IFWS=3THENFRINT"Cloudy"

GOSUBZ0

RETURN

IFWK=@THENPRINT"C____There are no records yet.":G0SUBZ0:RETURN
PRINT"C___Press 1 to see order records or 2 to see"
PRINT""production and sales records."

BETG: IFG=0THENSO04

ON BGOTO0S920,5070

FRINT"C___For which product do you wish to see production and sales"
PRINT" records?"
PRINT" ___"sH$(1) 3" >2>5-2>>press 1_*

PRINTH$(2) 3 " 335535 3=3>>press 2_"
PRINTH$(3) 5 " >»5 >3~ press 3_"
PRINTHS (4) 5" 35— > >press 4_"
PRINTHS (5) 3" ¥ 3523 5= press 5_°

GETG

IFG=0THENSQ90

IFG< 6THENGOSUBS200

IFG*STHENFRINT"C" : GDTDS030

PRENT B 7 W& B WA If you wish to see information on other products";

PRINT" press 1."

PRINT" _Otherwise press 2."
GETG

IFG=BTHENS140
IFG=1THENPRINT"C": GOTOS0Z0
IFG=2THENRETURN

GOTOS110

PRINT"C";
ONWKGOTOS5290,5285, 5280,5275,5270,5265,5260, 5255, 5250 ,5245, 5240, 5235
ZE=12:V=70:Y=18: GOSUBSZ00
ZE=11:V=22:Y=18: GOSUBSZ00
ZE=10:V=13:Y=18: GOSUBS300
ZE=9:V=4: Y=18: GOSUBS300
ZE=8:V=30:Y=10: GOSUB53@0
ZE=7:V=22:Y=10: GOSURSZ00
ZE=6:V=13:Y=10: GOSUB5300
ZE=5:V=4: Y=10: GOSUB5300@
ZE=4:V=30: Y=2: GOSUB5300
ZE=3:V=22: Y=2: G0SUB5300

ZE=2:V=13:Y=2: GOSUBS300
ZE=1:V=4:Y=2: GOSUBSZ00
GOSUBS700

GOSUR30

RETURN

POKE4465,V: POKE4466,Y: PRINTO(G, ZE) ; : GOSUR 5@
POKE4465,V: POKE44664,Y+1: PRINTP (G, ZE) ; : GOSUBSQ
S(6,ZE)=INT(S(B,ZE))
FOKE4465,V: POKE4466,Y+2: PRINTS (B, ZE) ; : BOSUBSE
POKE4465,V: FOKE4466,Y+3: PRINTO (G, (ZE+1)) ; : GOSURSO
RETURN
PRINT"HWeek> >3 223531 b 323030023330 5333353505354 0
PRINT®" - vy
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6160
5170
6175
6176
6177
6180
6185
6190
6192
6193
6195
6200
6205
6210
6220
6230
6240
7000
7002
7003

2 PRINT" ' o "
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FPRINT"Op Stk"
PRINT"Made": FRINT"Sold"
PRINT"Cl Stk"

PRINT"
PRINT" Week:x>>»
PRINT"
PRINT"Op Stk"

FRINT"Made":FRINT"Sold"

FRINT"Cl Stk"

FRINT" "y
PRINT" _Week»»>rrrii9rsiisr103 311 >

PRINT"Op Stk"

FRINT"Made": FRINT"Sold"

BRINTYELl . Stk™

FRINT" i

RETURN

IFWE=BTHENFRINT"C___There have been no orders yet.":GOSUBZQ: RETURN

FRINT"COrders Received":FRINT" v

2 PRINT"Wk Sports Boater Rain Novelty Sun"

FORW=1TO04@: FRINT" "3 : NEXTW: PRINT
FORG=1TOWK: FORGG=STO1STEF-1: FRINTTAR (6*GG~ (7-6G) ) ; "~ ";0F (GG, 6) 3 : GOSURSO
NEXTEE: PRINT " =< 'Vadsesi~ BisNEXTE

FORW=1TOZ9: FRINT" "3 : NEXTW: GOSUBZ0: RETURN

BRI LN

IFWE=@THENFRINT" _ There is no profit and lmsc account yet's
IFWP OTRENFRINT"

ince youw have not started trading.":B608UBZ0: RETURN
“Frofit and Loss Arcount far first week"
:G0TO6R70

PRINT"'Perlt and Loss Account for";WE;" weeks"

FRINT" $ 2 IFWK>FTHENPRINT —~"
FRINT" _":PRINT"Sales"; TAR(24) ;85; : GOSURSO

FC=INT (FC)

FRINT"Cost of Froductlon
BESERIT TR CBEG )& N o SE
PRINT"Tradlng Frotat
BERINIERARCEG) o =
FRINT"Fixed Overheads: >t H
IFIT*@THENFRINT"Interest on cap1ta
IFIB*@THENFRINT" Interest on overdraft
IFAVEOTHENFRINT "Advertising' s TAR(24) s AV
IFED*@THENFRINT"Bad Debts Written Off:
IFLE>@THENFRINT"Legal Expense
IFUF *@THENFRINT"Uninsured Fire Losses
IFFC*@THENFRINT"Factor ‘s Fees
UL=INT (UL)

LEUL > mTHENFRINT“Unuaed Labour
ERTINTTAB(2ay g ety
OC=FT+IT+IB+AV+BD+LE+UF+FC+UL
FRINTTAR (24) ;0C; : GOSURSO
PRINTTAB (26) ; " ————e—"
IFID=0THENLZQ@S
IFID*BTHENFPRINT"Interest on Deposit:
PRINTTAB (28) g "t
NP=INT ( (§~PC)-0C+1ID)

FRINT"Net Frofit";TAB(24);NF;:G0SURSQA
PRINTTAB(26) 3 "————™"

GOSURZ@

RETURN

PRINT"C:>>>x>>>Headgear Limited”
OC=FT+IT+IB+AV+BD+LE+UF+FC+UL

NP=INT (85— (PC+0C) +1D) : FF=NF

»"3 POy : GOSURSO

"3 (5-PC) ; : GOSUBSO

GDSUBJB

3 IT: : GOSURER
.IB_ GOSUREQ
GOBURSA

1 BD; : GOSUBRS0O
s LE; : GOSUBRS@
i UF 3 : GOSURS®
1 FC: : GOSURSO

s ULy : GOSURS@

3 ID; : GOSURSR
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IFWKE=0THENFRINT"Bal ance Sheet before start of trading"
IFWK=BTHENFRINT" ":GOTO7030
PRINT"Balance Sheet as at the end of week"jWk

FRINT" " 5.8 IFWK 29 THENER EN Tl sty
PRINT:FRINT"Assets_<«<<{{{q———"

PRINT"Freehold Pruperty¥¥ Frrrre": 35000; : GOSURSQ »
FRINT"Flant and Machinery: xrx" 3 200005 : GOSURSO

RM=INT (RM) : FG=INT (FG) : C=INT (C)

IFRM>@THENFRINT"Stocks of Raw Materials:> '3 RM;  GOSUESQ
IFFG*@THENFRINT"Stocks of Finished Goods:»:>";FGE;:G0SURSO
IFDE*@BTHENFRINT"Debtors"; TAR(26) ; DBE; : GOSUBS0
IFD*@THENFRINT"RBank Deposit";TAB(26);D;: GOSURSO

S C=INT (((SC+FF+LC+CD)~ (RM+FG+DBE+D+C+55000) ) ) +C

IFINT ( ( (SC+FPF+LC+CD) —~ (RM+FG+DE+D+C+55000) ) ) < *OTHEN7@85
IFC<*@THENFRINT"Cash"; TAR (26) ; C; : GOSUBS0

PRINTTAB(25) § " ———!!

FRINTTAR(264) ; S5000+RM+FG+DEB+D+C; : GOSUER 50

FRINTTAER (2 )'"‘“"“"“"‘“‘
FPRINT"Liabilities <<« SR 0 AR T L
FRINT"Share Capital"; TAB(26);5C; : GOSUESO
IFFF*@THENFPRINT"Accumul ated Frofit»»»>k
IFFF<@THENFRINT"Accumul ated loss>>>>: 31 PF 3 : GOSUBSQ
IFLC*OTHENFRINT"Loan Capital";TAB(26);:LC;:GOSURSO

IFCD*@THEN PRINT "Creditors"; TABE(26);CD; : GOSURSD
PRINTTAR(25) § ¥ ———er——

FRINTTARB (26) ; SC+LC+CD+FF; : GOSUEBS@®

PRIENT OB 3T oo .

GOSUBZ0

RETURN

PRINT C*»

IFFG=0THENIFRM=@THENFRINT" ____ You. do not have any stocks at present.”
IFFG=BTHENIFRM=QTHENGOSUE 3@:RETURN

PRINT"__»»»>»Stocks Held at the end of Week";Wk

PRINT" »53> s s IFWEGOTHENPRINT Y ~—_ "3
FRINT: FRINTTAB(12) ;"Units of Rawr>Units of"
FRINTTAR(12) ; "Materials:>>*>**Finished Goods"

PRINT! L

s FPF3 : GOSUBSD

3 PRINT"""3

FORZG=1TOS5: RM(ZG) =INT (RM(ZG)) : PRINTTAEB(1@) ; RM(ZG)'; : GOSUBS0
FRINT" "3 TAB(24) ; FG(Z6) ; : GOSUBSA

NEXTZG

PRINT "t s e (1)

FORW=2T0S: PRINTH$ (W) : NEXTW

FRINT" it

GOSURZ0

RETURN .

FORW=1T04

NEXTW
ONMTGOSUR9100, 9200 ,93008,9490 , 9500, 9600 ,9700, 9800, 9700
IFMT=21THENGOSUB?950
IFMT >1 THENGOSUB3Z0
RETURN
PRINT"C__Weather prospects have changed._"
PRINT"The seven day forecast is now ___"
GOSUR 3020
RETURN .
PRINT"C__Interest rates have gone";
IFZI>@THENPRINT" up.®
IFZI<@THENPRINT" down."
PRINT"The rates are now as follows:"
2J=1:6B0SUR 201@:ZJ=0:RETURN 5
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9300 PRINTYE ~. . ... A major trade union has started a recruiting"s
9310 PRINT" drive amongst your labour force."

?320 RETURN

9400 PRINT"C Raw material costs for "3

7410 ONZLGOSUB?421,9422,9423,9424,9425: GOTO430
421 PRINTH#(1);:60T09427

?422 PRINTH#(2);:60T09427

423 PRINTHF(3) ; : 60TD9427

9424 PRINTH$(4);:60T09427

P425 PRINTH$(5) 3

427 PRINT"s":RETURN

430 IFMT=STHENRETURN

?432 PRINT"have gone up by about"j;Zki;"%."

?440 PRINT" _The raw material costrper unit is now £"3;MA(ZL)
2450 MS=1:RETURN

PRPQ° PRINT E 4% 11 Variable overheads for ";

7510 GOSUB9410

?53@ FRINT"have gone up by about"jZkj;"%Z."

9540 PRINTY _The variable overhead per unit is now £"3;P0O(ZL)
9550 MS=1:RETURN

WoBA PRINT"E "% o . .| Weekly fixed overheads have gone up"

9605 PRINT"by about";ZM;"%Z to £";FO
2610 RETURN
7700 ONZSGOTO9310,9730,9750

RZ1 REINMIAE o " o A successful pop music band has appearedon BBC tv's":
9720 FRINT" Top of the Fops to perform their latest number one hit "3
9725 FRINT"wearing novelty hats made by Headgear Ltd."

9727 RETURN

9730 PRINT"C An influential fashion writer has "

9735 PRINT"published an article in a national”

9737 PRINT"nespaper under the headline"

9740 PRINT" __>&»>>»>>>THE BOATER IS BACK!"

9745 RETURN

NS PRIINT M@ S The serious press has given considerable";

9755 PRINT"publicity to a claim by a medical researcher";

9760 PRINT" that the wearing of hats during the summer months's
9765 PRINT" encourages the growth of head lice."

9770 RETURN

9800 ONYAGOTO9810,9840,9870

9810 IFYR=1THEN9B8%0

9815 FPRINT"C__The FT share index is at its lowest point for three years."
9830 YB=1:RETURN |,

9840 IFYC=1THENY8%0

9845 FRINT"C_____Unemployment amongst unskilled workers is starting to fall."
9860 YC=1:RETURN

9870 IFYD=1THEN9890

BRVSCPRINT"E ¢ . oo - A general election is to be held soon."

9887 YD=1:RETURN

ERZ0 PRINT"C .. .° "

9891 FORW=1TO10

9892 PRINT"If you want to get ahead, get a hat!"

9893 MUSIC" _£DDRO_E"

9894 NEXTW

9895 RETURN

990@ PRINT"C____A customer has gone bankrupt owing you £ sYHgY a%
9210 PRINT"_This amount has been written off as a bad debt."

9920 RETURN

7958 PRINT"C____As a result of your solicitor s actions overdue debts "j
7968 PRINT"of £";YG;3;" have been paid."

997@ RETURN

10480 ZK=INT (1+RND (4)*20)

11808 PRINT"C"
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IFCD=@BTHENFRINT" _______ You do not have any creditors.”:GOSUBZO: RETURN
ERINT"CW N i You owe £";CD;" to creditors."
PRIDNTN . sl & Press 1 if you wish to see your balalncesheet.'

FPRINT" Press 2 if you are ready to make your payment."
GETG
IFG=0THEN11050 '
IFG=1THENGOSUR70B0: GOTOD1 1020
IFG=2THEN1110@
GOTO11020
PRINTYEH . . % How much do you want to pay"
PRINT"to creditors ?"
INPUT" £ YE
YE=INT (YE®
IFYE>CDTHENFRINT" _You only owe £"3CD
T=YE>CDTHENGOSURI®: GOTO11100
C=C-YEZ:TD=CD~-YE
JSUR 3@:RETURN
PRINTYCY
ik =0TH M12040
FRINTWE You have already employed a factor so there is "3
FRINT"no +urther action you can take against debtors.":GOSUBRZ@: RETURN
IFDE>@THEN1Z2070

FRINT"____You do not have any debtors at present."

GOSURZR: RETURN

FRINT" __ __There are two ways you can try to improve the flow of "
FRINT"cash from your debtors. One is to instruct a solicitorto";

FRINT" write to debtors demanding payment. The other is to "3
FRINT"employ a factor."

GOSUERZ0

FRINT"C____It is pointless to ask a solicitor to take action
FRINT"over debts which are less than six weeks old._"
OD=INT (DB—( (§/WK) *¥6) )

IFOD<@THENOD=@

IFWE<7THENOD=@

FRINT"At present you have"s

IFOD<1THENFRINT" no "3;:B0T012180

PRENPE RSO Ve

FRINT"debts":FRINT"six weeks old or more."j

IFOD<1THEN1221@

FRINT" These are owed by"s INT(OD/10@)+1;" different debtors.":

PRINT® Each":PRINT"solicitor ‘s letter costs £25."

GOSURZ@

FPRINT"C___You can sell your debtors to a factor."

FPRINT"He will give you immediate cash for themless S%";

FRINT" of their value which is his fee. Once you have sold them "3
FRINT"the factortakes over all the work of collection and "3
FRINT"carries the risk of non—payment._"

PRINT"A factor will only buy your debtors if you agree to sell "j
PRINT"all of them to him forat least the next 12 weeks."

GOSUR =0

"a
L)

PRINITMYE. . . Remember. Action against slow paying customers may "j
PRINT"discourage them fram buying from you in future."

GOSUBZD

FRINT"C____Do you now want to take action against debtors ?____"

PRINT"Press 1 if you do._"

PRINT"Press 2 if you don’t._"

PRINT"Press 3 if you want to see your"

PRINT" >>35>>>bal ance sheet before":PRINT">»>>>>r>ideciding.”
GETG

IFG=0THEN12370

IFG=1THENMUSIC"=G@™A1":GOTO12420
IFG=2THENMUSIC" G@_A1" :RETURN
IFG=3THENMUSIC" _ABGA™A": GOSUB7002: GOTO12330
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PRIMTS O e Press 1 to instruct your solicitor._"

FRINT"Press 2 to employ a factor."

BEF-6

IF G=0 THEN 12440

IFG=1THENMUSIC""£ADA1": GOTO12500
IFG=2THENMUSIC"£ABTAL":GOTOL12700

GOTO12420

PRTNTLEY

IFOD>*@THEN12560

PRENTY [peiies You are not owed any debts which are over six weeks"j;
FRINT" old so there is no point in instructing youwr solicitor."

GOSURZ@: RETURN

FRINT" ____Overdue debts amount to £";0D

FRINT"owed by"3; INT(OD/10®)+13;" different customers._*
FRINT"How many of these customers do you want your solicitor "j
FRINT"to write to 7_"

INFUTYF: IFYF=0THEN1 2370

IFYF>INT(DD/102) +1THEN12500

YG=INT (((OD/ (INT(OD/1@@)+1))%¥YF)*RND (1))
LESLEE+PS®YF : C=C-254YF

FRINIGEY . . You have instructed your solicitor."
FORW=1TOS:FF (W) =FF (W) -S5: NEXTW

GOSURZER: RETURN

RTINS You have employed a factor."

FE=1

C=C+INT (DB*, 95)

FC=FC+INT (DB*.05) +1

DE=@: IFCH *1 1 THENRETURN

GOSUER Z0: RETURN

FRINT"C__ . __Fress 1 to make a deposit."

FRINT" Fress 2 to make a withdrawal."

b PRI Remember that cash on deposit is subjectto one week 's';

FRINT" notice of withdrawal."
GET G: IFGY1THEN1Z020
IFG=1THEN1310@

IFGE=2THEN1Z200

GOTOLZ000

IFC<1THENFPRINT"C __ _Youw do not have any cash to deposit.'":GOSURZQ: RETURN
INPUT "C__ .. How muech do youw wish to deposit ? £":1YJ: YJI=INT(YJ)

IF YJ:C THEN FRINT"_ _You do not have this much cash.":GOSUBZ0:GOTO13110@

C=C-YJ: D=D+YJ

GOSUR Z@: RETURN

IFD<1THENPRINT"C___Youw do not have any cash on deposit.'":GOSURIQ: RETURN
INFUT"C___How much do youw wish to withdraw ? £"3YJ: YI=INT(YJ)
IFYJ-DTHENPRINTY  You do not have this muech on deposit.”
IFYJ:*DTHEN GOSUB 30: GOTO 13210

FRINT"C___£"3;YJ:" will be available next week."

YI=1:G0SUBRZ@: RETURN

FRINT"C___For which product do you wish to buy materials 7"
BRINT R o 5nle 7 #yHE 1)

PRINTY .23 "y HEK2)

PRINTY. & "iH&£(3)

FRINT" _4 "iH$(4)

PRINT"_5 ";H#(5): IFCH<>13 THEN RETURN

FRINT" __Fress & to see current stocks."

GETG: IFG=0THEN14060

IFG*6THEN1 4000

MUSIC"=AB"B™AL1"

IFG=6THENGOSUERBM0R: GOTO1 4000
ONGGOSUB14300,14310,14320, 147330, 14340

FRINT"___The present cost of materials per hat is£";MA(G);"."
FRINT"Your present stock is"jRM(G);" units.___"

INFUT" _How many hats do you want to buy material for 7 ";YK
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IFYK=0THENFRINT"C":G0OTO14130

IFYE<1@THENFRINT"C__ _This order is too small.":GOSURI0:GOTO14097
IFYE»1 000000 THENGOSURB®: GOTO14097

RM(G) =RM(G) +YK: CD=CD+INT (MA (G) #YK) : RM=RM+INT (MA (G) *¥YE)

BRIJT G Material has been purchased as":FPRINT"requested."
PRINT" Press 1 if you wish to purchase further material.';
FRINT" Otherwise press 2."

GETG: IFG=0THEN14150@

IFG=1THEN14000

IFG=2THENRETURN

GOTO14150

PRINTYC"1HE (1) : PRINT" T s G HE S [ T

FRINT“CBoater _ (< T IR IR

PRINT'C" s HE(3) SPRITIN fike=sa=m s R BT TR

FRINT"CNovelty_ << RO e IRETURN

PRINT"CSun Hat_<< e e R TR IN

PRI Gy S At present you are employing";FL:FRINT"hours per week._
GOSUBRZO: FM=FL.

BUSUR680: IFFLLFMTHENRA=RA+ (FM-FL) /10

IFRA>9BTHENRA=98

GOSUBRZ@: RETURN

FRINT"CYou can spend up to £6000 on advertisingeach week "j
PRINT"in units of £10."

IFYM=6BOBTHENFRINT" You have already spent £6000.":GOSUEBZO: RETURN
IFYM>1@THENFPRINT" So far this week you have spent £";YM

FRINT" Which product do you want to advertise 7?_": BGOSUE 14010
‘FRINT"_6 General advertisment for all products"

GETG: IFG=0THEN16020

IFG=6THENFRINT"C":GOTO146080

IFG+6THEN1 6000

ONGGOSUR14300,147%10, 14720, 14330, 14340

INFUT"How much do you want to spend 7 £ YL

YL=INT (YL)

IFA(YL<1@) + (YL »6000-YM) THEN1 6000

IFG=6THEN1620@

FF(G)=FF (G)+INT (YL/1@) : AV=AV+YL: C=C-YL:FH(GB) =INT(YL/15"
YM=YM+YL:YT=6: RETURN

FOR W=1TOS:FF (W) =FF (W) +INT (YL/50) : NEXT W:AV=AV+YL:C=C-YL: YM=YM+YL : RETURN

YM=YM+YL:YT=6: RETURN ;

FRINT"C__Which product do you wish to sell off ata discount 7___"
FOR W=1TOS:FRINT"<"sW;">>";HE W) 3" "sNEXT W

GETG: IFG=0THEN 17020

IFG*5THEN17000

FRINT"C__You have":FG(B);">"jH$E(B);: IF FE(B) <>1THENPRINT"s";
FRINT" in stock."

IFFG(G) =0THENGOSURZ0: RETURN

IFFF (B) *@THEN17@85

FRINT" _There are no buyers for surplus stocks."

GOSUBZ0: RETURN

IFFF(B) *99THENYN=FG (G) : GOTO17100
YN=INT(FG(G)—-(FG(B)*( (100-FF (G) ) /108)))

YN=INT(YN/1D) %10

IFYN<10OTHEN17070

IFYN>FG (6) THENYN=FG (G)

YO=MA(G) +FO(G) +. 25+ (INT (6@*RND (1) -5@) /100)

IFYO:Q(G) THENYD=0Q (B) *. 75

IFYO<.@1THEN17110

PRINT" __A buyer has offered you £"3;Y0;" per hat":PRINT"for";YN;" hats._

FRINT"Press 1 to accept or 2 to reject."”

GETGG: IFGG=0THEN17140

IFGG»2THENMUSIC" _C2":6G0T0O17120

IFGG=1THEN FG(B)=FG(G)-YN:DB=INT (DE+YO*YN) : FF (G)=FF (G) =INT (20%RND (1))
IFGG=1THEN FG=INT (FG-YN* (MA(B)+PD(G)+L*L (B))) 2 S=S+INT (YN*YD)
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MUSIC""AB™EA™B™C" : RETURN

IFZT>@ATHENFF (4) =FF (4) —-1@: ZT=ZT—-1

IFYI=1THENC=C+YJ: D=D-YJ:YI=0

YM=0:LW=0

FORW=1TOS: IFFF (W) *120THENFF (W) =INT (FF (W) — ((FF (W) —12@) ) %, 6)
NEXTW

DIMYS(5)

IFCYT>D) % (YTLH) THENFF (YT) =INT(FF (YT) %#.75) : YT=0
IFYT=6THENFORW=1TOS:FF (W) =INT(FF (W) *#.9) : YT=0
IFRA<1OTHENRL=0

IFRL=0THEN18100

PRINT"C___Your workforce has gone on strike for "5
PRINT"more pay. This week there will be no "3
PRINT"production. "j;:IFFG=0THEN18097

PRINT"You can now fix prices for the sale of any hats in stock."

IFFG=@THENFRINT"There are no finished goodsin stock.":G0SUBZ0: GOTO20000
G0TO18120

ERINT"C._. .. You must now decide production levels and selling "3
PRINT"prices for week";WH:FRINT"for each of your five products."”
GOSURZ0

FORG=1TOS

PRINT"C";

FORW=1TO24: FRINTH% (G) : MUSIC"£60G1 " : NEXT W

IFRL=1THEN18500

PRINT"H_____ . " TAE(15) ; "How many ";H$E(B);"s"

FPRINTTAR(15) 3 "do you plan to make in"

FRINTTARB(15) ; "week"sWKs" 7_"

INRPUT" 322533 > s P (G, WK)

F G, WE) =INT (F (G, WK))

IF P(G,WK)=<RM(G) THEN 18255

FRINTTAB(15) 3 "You only have materials "
FRINTFEAB(15) 3 "for "sRM(B)s " >" s H$ (B) 3 "s. "

FORW=1TOS000: NEXTW

GOTO1BLES

IFF (G, WK) *¥L (B) <=FL+0L~YFPTHEN18300

FRINTTAB(15) 3 "You only have hours'
PRINTTAB(15) §"for'"§ INT ¢ (FL+OL~YP) /L (G))~13">"3H$(G) 3 "s.":G0TO18240
RM(B) =RM (G) ~F (G, WkK) : RM=INT (RM~ (F (G, WE) *MA(G))): IF RM<@ THEN RM=0
06, WK+1)=0(G,WK) +F (G, WK)

FG(B)=FG(G)+P (6, WK)

YP=YFP+P (G, WK) *L. (B)

IFYP=<FLTHENPC (G) =FPC (G) +INT (F (G, W) *L (G) *¥L.) : C=C~INT (F (G, WE) *L (G) *L)
IFYP=<FLTHEN18420

IF (YP— (P (G, WE) %L (6) ) ) 2=FLTHENFC(B) =FC(B) +INT (F (G, W) *L (B) *L%1.5)
IF (YP—(F (G, WK) *L (G) ) ) >=FLTHENC=C~INT (F (G, WK) *L (B) ®L.*1.5)

IF (YP~ (P (G, WK) %L (G)) ) >=FLTHEN18420@
PC(B)=FPC(B)+ (FL-(YFP—F (G, WE) *L (G) ) ) *L

C=C~(FL—(YP-F (G, WK) ¥L (G) ) ) %L
FPC(G)=FC(B)+(YP-FL)¥L%*1.5: C=C— (YP—FL) *#L*1.5
FC(G)=FC(G)+INT (MA(G) *F (G, WK) )

FCA(B) =FC(B) +INT(PO(B) *F (G, WK) ) :C=C—INT (FO(B) ¥F (G, WK )

IF FG(G)<1 THEN 18600

RRINT“H" ;

FOR W=1 TO 24

FPRINTTAR(15) ; SPC(24)

NEXT W

IF FG(G)=0THEN18600

PRINT “H%s TABGLS g asten vy What price will you ask"
FPRINTTAB(15); "for "iH$(G);"s"

FRINTTAB(15); "this week ?"

INPUTY 3333335535252 25" YR

IF(YRX>.@3) *# (YR<5.99) THEN18555

PRINTTAE(15) ;" _Be sensible !'":FOR W =1T0O 2000:NEXT W:G0T018460
IFYR=0Q(G) THEN18&0®@

YU=Q(G) :Q(6)=YR 55




MZ-80K NOTES & LISTINGS

18560 IFWE=1THENFF (B) =FF (G) —-6@% (R {G) — (FO(B) +MA(G) +L*L (G) +. 35) ) : GOTO184600
18562 FF (B)=FF (G) ~&@* (A (G) ~YL)
1860@ NEXT
18602 IFRL=0THENIFYFIFLTHENUL=UL+ (FL-YF) ¥L:C=C- (FL-YF) %L
184604 YF=@
20000 ITFYF< :@THENZ22950
2000 MT=INT (1+RND (1) *2@)
2001@ ONMTGOSURZQ100, 20200, 20700, 20400 , 20500 , 20600, 20700 , 20800 , 20900
20020 GOTOZ21000
20100 ZH=INT (1+RND (3) *4) : ONZHGOSUE201 1@, 20120, 20130, 20140
20105 IFWR>ZTHENWS=X
20106 GOTOZO148
20110 WR=WR+INT (1-+RND (2) *2) & TFWR*STHENWR:=1
1 GATAZ@ 145
mWR-INT (L +RND (2) %2) 8 TFWR L THENWR=5
GOTO2@145
WT=WT+INT (L+RND (2) *2) ¢ IFWT-STHENWT=1
 GOTOZ@145 !
) WT—INT C(1-+RND (2) %#2) 2 IFWT< 1 THENWT=5
1 ME=11: GOSUERLS60: RETURN
RND (7)) %46) ¢ IFZI=ATHENZQZ00

=1THENRETURN
AHINT ((2. 5-L )Y %20)

) (E+RND (F) %1 5)
INT (1-+RND (3) *5)
(ZLY=(INT(1@@% (MA(ZL) * ((108+ZK) /103)))) /100
13 Z0=1 1 RETURN
=1THENRETURN
INT CL@-+RND (9) #10)
INT C1+RND (S #5)
INTC100*(PO(ZL) * ( (100+ZK) /1@0@)))) /1008
1: RETURN
=L THENRETURM
M=INT (S+RND (&) #15)
=INT (FO+ (FO*®(ZM/10@) ) )
MB=1: Z0=1 : RETURN
IFZR=1THENRETURN
ZG=INT (1+RND (7) *Z) 4
THENFF (4 F(4)+40: ZT=4
HENFF ( I (2) FINT (1@+RND (1) *3@)
HENFORW=1TOS: FF (W) =FF (W) -S5: NEXT W
=1 RETURN
Y INT(IIHND(B)*")
M&=11 RETURN
IF (DB 100) + (BD>@) THENRETURN
YH=INT (DE/ (1@+RND (1) *2@) )
DE=DE-YH: BD=RD+YH
1 RETURN

LF= F+YF*#25
C=C~YF*25

F=@

IF (WE<6) +(CRC2000) THENZ21100
W=INT (1-+RND (1) *5) : IFW<STHENZ21100
GEDBUE?D
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21020
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21035
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21040
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PRINT"H_._ A creditor has sued you for £";INT(CD*.2);"."

PRINT"_You have settled out of court and paid costs of £"; INT(CD%*.025)
C=C~INT(CD#*.2)

C=C—-INT(CD%*.0@25) : LE=LE+INT(CD%*.0Q25)

CD=CD-INT (CD# . 2)

GOSUB =@

IF(C=0)+(C>-100@) + (CD=0) THEN21200

IF(C+DR) /CD>.8THEN 21200

W=INT (1+RND (1) *3) : IFW<2THEN 21200

GOSURY0
ONRBGOTO21140,21150
FRINT"C___Your bank manager has asked you to reduce your overdraft."

RB=1:GOSUBZ0: GOT021200

PRINT"C____Your bank manager has warned you that hewill have to ";
PRINT"appoint a receiver to liquidate your business if your "j;
FRINT"cash position does not improve."

RB=2: G0OSURZ0: GOTO2120@

RB=3

FORW=1T040: MUBRIC" _CA_£CA": NEXTW

PRINT"C____The bank has put in a receiver to"

FRINT"liguidate your business."

FPRINT" _The game is over."

FRINT" ____Fress 1 to review your final position. Press 2 to start “;
PRINT"a new game."

GETG: IFG=0THENZ1160

IFG=1THEN1&70

IFG=2THEN1®

GOTO 21156

IFRACIBTHEN 21300

IFRL=1THEN21260

W INT (1+RND (1) *108) : IFW-RATHENZ 13002

GOSUE90

FRINT"H____Your workers have asked for their pay tobe increased ";

R INT Y boe el * . 2000 5" ‘per hour. "

PRINT" _Press 1 to agree, 2 to offer a lower increase or 7 to refuse."
GETG: IFG=0THENZ21242

IFG>ETHEN21240

IF G=1THENRA=-10@: L= (L*1,20) :RL=0 :60TO21300
IFG=2THENINPUTY __What hourly rate do you wish to offer? £";W
IFG=3THENRL=1: GOTO21300
IFW<LTHEN "That is a decrease!'":B0TO021246
IFW:L*1. I THENFRINT"Accepted. ": RL=0: RA=~30: L=W: GOSUB30: GOTOZ1300
FPRINT"Your offer is refused.":RL=1:608URZA: GOTO21300
GOSUR?@
o e Your workers are on strike for more pay. g
FRINT"They are asking for £"ijL+L%.2;" per hour."
GOTOZ21240
IFWE<STHENZ 1400
W=INT (DE#*. 1+RND (1) *DE#*. 2)
IFW>DETHENW=@
DE=DB-W: C=C+W
W=INT (1+RND (1) ¥100@)
IFW >50THENZ 1500
IFRM=0THEN21500
GOSUR?@
FRINT"H____A fire hase destroyed all stocks of raw materials. "
FORW=1TO1@: MUSIC""C7£.GSR1" :NEXTW
W=INT (RM#*. 1+RND (1) ¥RM#*. 9)
PRINT"The insurance company pays you "3
IFW=BTHENFRINT"nothing. ": G0TO2146@
PRINMTY £ g nn
UF=UF+RM-W
RM=@: C=C+W
FORW=1TOS: RM(W)=0: NEXTW
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GOSUES®
BOSURS® _
FRINT"HResults of week";Wk:PRINT" "5t IFWK > 9 THENPRINT "~
PRINT" _";:PRINTTAE(18); "Orders"; TAB(30) ; "Stocks"

DIMOF (5,12)
FRINTTAE(18) ; "Received"; TAB(30) ; "Sold"

FORWW=1TO39: FRINT"—"; : NEXTWW

FRINT"H"

FORG=1T0S5

IFWES 12THENS (B, WK+1) =5 (6, WK) +INT (RND (1) 30 15)
S(G,WK)=INT (S (G, WK) * ( (100+FF (G) ) /100) ) : IFS (G, WK) <@THENS (5, WK) =@
IFFH(B) *@THENFF (B) =FF (6) ~FH (G) : FH () =@

OF (B, WK) =5 (G, WK)

FORWW=1T04+G: FRINT : NEX TWW

FRINTHE (B) ; TAE (14) 3 5 (G, WK) ; : BOSUBS®

FRINT"H": FORWW=1TO4+G{FRINT : NEXTWW

IFS (B, WK) >=FG (6) THEN21540
FC=FC+INT (S (G, WK) % (FC(B) /FB(B)))

0(G,Wk+1)=FG (B) -5 (B, WK)

FC(B) =FC(B) ~INT (S (G, WK) ¥ (FC (B) /FB (B)))

FG (6)=FG (B) -5 (6, WK) : GOTOZ1546

S(G,WK) =FG (B)

FC=FC+FC(B) :0 (G, Wk+1) =0

FC(B)=0:FG(6) =0

FRINTTAR (26) ; 5 (G, WK) ; : GOSUES®

S=G+INT (S (B, WK) %Q (B) )

DE=DE+INT (5 (G, WK) *B (G))

IFFE=1THENGOSUE 12720

FRINT"H":NEXTG

FG=FC (1) +FC (2) +FC (3) +FC (4) +PC (5)

FORW=1TO1@: FRINT: NEXTW

FORW=1TO39: FRINT"~" ; : NEXTW

FT=FT+FO: C=C~FO ;
IT=IT+INT((LC*CR/S2) /10B) : C=C~INT ((LC*CR/52) /100)
IFC<@THENIE=IE+INT ( (~C*BR/52) /10@) +1: C=C~INT ( (C*ER/52) /10@) -1
IFD>@THENID=ID+INT ( (D*DR/S2) /10@) : C=C—INT ( (D*DR/S2) / 108)
OC=FT+IT+IB+AV+BD+LE+UF+FC+UL

NF=INT (S~ (FC+0C) +1D) s FF=NF

GOSUEBZO

IFWE=12THEN22000

G0T01600

FRINT"C":FORW=1T0S *

MUSIC® LO_EC_D_£D_E_F _£F_B_A_£A_BCECDEDEFEFBEGALAR T EC™D~ED E~F—£F~G"
MUSIC"—£6=A™EA=R™T"

NEXTW

FRERITINGTE 2y You have now completed twelve weeks of "3
IFNP=@THENPRINT"trading. Your net profit is nil.":6G0TO22130
IFNF<@THENFRINT"trading. You have lost £"3;—(NF);".":60TO22170
PRINT"trading. Your return on share capital ";

FRINT"in twelve weeks amounts to";INT((((NF/12)%52)/8C)*10000) /100;
PRINT"Z":PRINT"over a whole year. That is "3

IFINT CCOINF/12) %52) /5C) #188) < CR THEN FPRINT"less than":60T022110
IFINTCCCINP/12) *52) /SC) *10@)=INT(CR) THEN PRINT"the same as":G0TO22110
IF(C(NF/12)#52) /SC) %100 >CR THEN FRINT"more than"

PRINT"the current interest rate on loan )

FRINT"capital of"3;CR;"%."

IFCRZ (((NF/12) %52) /SC) *10BTHENFRINT" _Well done '"

RE=4:G60T021154

END
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REM Music Composer
EM

REM By Simon Jones 1984
REM
REM

OKE #2C4C,$00
OKE $2CAB; $00
DKE 7017,24

DIM M$(255),ED$(254)

GOTO 1500
PRINT"@®E!" : TEMPOS
MUs="+BOR+BOR+BOR+BO": TEMFD 7 .
FPRINT" Music Composer"
FRINT" "
FRINT"R
PRINT TAB(%9);?1.Read music from tape"
PRINT
FRINT TAB(?):i"2.Write music to tape”
PRINT
FRINT TAB(?):"3.Create a passage"

PRINT

PRINT TAB(?);"4.Play music"

PRINT

PRINT TAB(?);"5.Edit a line"

PRINT

PRINT TAB(9);"6.End program"

PRINT

PRINT TAB(9)3"7.Instructions"”

PRINT" @

PRINT TAB(9);"FLEASE SELECT OFTION";
USR ($09B3)

GET T

ON T BOTD 200,400, 600, B00, 270, 1200, 1630
GBOTO 170

REM READ MUSIC FROM TAPE
PRINT"[®"

PRINT" OFTION No. 1"
PRINT® T e Ty
PRINT:PRINT

PRINT"> ENTER FILE NAME"j

INPUT F$

IF Fe¢="" THEN F#=""

IF LEN(F%) >16 BOTD 210

PRINT"R"

PRINT" > PRESS ANY KEY WHEN TAFPE IS READY":
USR ($09B3) : PRINT" 8"

ROPEN/T F$%

FOR A=1 TO 255

INPUT/T M%$(A)

IF M#&(A)="END" THEN 340

NEXT

CLOSE/T

B0TD 550

REM WRITE MUSIC TO TAFE

PRINT"@"

PRINT" OFPTION No. 2"

PRINT" O AR T BT
PRINT:PRINT

IF M$(1)="" THEN PRINT"X No music to write":GOTO 740
PRINT" > PLEASE INPUT FILE NAME";
INPUT F$

IF LEN(F%) 16 GOTO 410

PRINT"B"
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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)

S3I0 IF M$(A)="END" THEN 350

540 NEXT

550 CLOSE/T

555 GOTO 11

570 USR($09B3)

580 GOTO 11

600 FRINT"[E"

610 PRINT" OFPTION No. 3"

620 FRINT" i = S gt el

630 PRINT:PRINT

640 INPUT"> HOW MANY LINES OF MUSIC ARE THERE";L%:IF L$=""THEN GOTO&0O0
641 FOR K=1 TO LEN(L%)

642 F$=LEFT$ (L%, k)

643 IF ASC(F%)<48 THEN MUSIC MU$:GOTO &00
644 IF ASC(F%) »57 THEN MUSIC MU$:GOTO &00
645 NEXT

646 L=VAL (L$)

650 IF L»255 THEN PRINT"RX Too manyg !RB":MUSIC MUS:GOTO &40
655 IF L<1 THEN GOTO 11

660 FPRINT"E"

670 FOR A=4 TO 22

680 CURSOR O,A:PRINT STRING®(" ",38)

690 NEXT:FRINT"[RESR

700 FOR A=1 7O L

705 PRINT"> INPUT LINE "3A3

706 INPUT M$ (A

707 IF M&(A)="" THEN M$(A)=" "

710 NEXT A:M$ (A)="END"

740 FPRINT"MPress any key when ready';

745 MUSIC MUs%

750 USR($09B3)

760 BGOTO 11

800 REM FLAY A PASSAGE

810 PRINT"E"

820 PRINT" OFTION No. 4"

830 FRINT" R

840 PRINT:FRINT

]

845 IF M%(1)="" THEN PRINT"X You have not yet created a passage":G0TO 740

850 PRINT" > PLEASE INPUT TEMFPO (1-7)";

860 USR ($09B3)

870 GET T

880 IF (T>7)+(T<1) THEN 860

885 CURSOR 047:PRINT"Press any keu to play passage "j:USR($O9BI)
890 TEMPO T

00 FOR A=1 TO 2855

P10 IF M$(A)="END" THEN 940

20 MUSIC M$(A)

9E0 NEXT

740 CURSOR 0, 2:PRINT"> PRESS ANY KEY WHEN READY "3
950 USR ($09B3)

60 BOTO 11

970 REM EDIT LINE

980 PRINT"EB"

790 PRINT" OPTION No. 5"

1000 PRINT™ T T I A

1010 PRINT:PRINT

1020 IF M$(1)="" THEN PRINT"EX No music to edit@l":G0OTOD 740

1030 INPUT"> WHICH LINE DO YOU WISH TO EDIT"jL$:IF L$="" 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"E% Thers’s no such linell":MUSIC MU$:G0OTD 1030
1041 IF L<1 THEN 11

1045 IF M$(L)="" THEN FPRINT"EX There’s no such linefl":G0OTO 1030

1050 PRINT"R"3" LINE "jL3M$(L)

1060 PRINT"LINE "jLj

1062 INPUT ED$ (L) 0

1063 IF ED$(L)="" THEN GDTD 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 GOTD 740

1200 PRINT"@®":CURSOR 0,22:PRINT“Exit program—(are wou sure)";

1210 USR ($09B3)

1220 GET T%

1230 IF T#$="Y" THEN END

1240 IF T#="N" THEN 11

1250 60TO 1210

1302 IF B%<>A$ THEN B$="1"

1305 NEXT G:RESTORE 1

13046 IF M#(A)="END" THEN END

1500 REM

1510 REM xx INSTRUCTIONS Xxx

1520 REM

1530 PRINT"[E":1POKE 5734640

1535 PRINT"QIRI; TAB(11) 3 "MUSIC COMPOSER"

1536 PRINT TAB(11) 3" i

1537 PRINT"1aam"

1540 PRINT TAB(2)3"l T

1542 PRINT TAB(2)3"| I"

1544 PRINT TAB(2)3"l Would you like some instructions |

189446 PRINT TAB(2)5" Il

1548 PRINT TAB(2)3"| on this program? |

1850 PRINT TAB(2)3"{ i

15%2 PRINT TAB(2);"| I

1554 PRINT TAB(2);"| PLEASE FRESS Y OR N ONLY. 1

18556 PRINT TAB(2)3"| 1

1558 PRINT TAB(2);"L "

1559 CURSDR 10, 23:PRINT"(C) 1984 SIMDN JONES"

1588 POKE 573464,1

1589 CURSOR 33, 17:USR ($09B3)

1890 GET T$

1600 IF T#="Y" THEN 14630

1610 IF T#="N" THEN 11

1620 TEMPD7:MUSIC"+D3":G0TD 1589

1430 PRINT"@"

1640 PRINT TAB(10);"MUSIC COMPODSER"

1450 PRINT TAB(1O)s" %
1660 PRINT"RS"

1670 PRINT" This program is about creating and”
1480 PRINT"HB editing music. The music you create"
1690 PRINT"E can then be stored on tape so that"
1700 PRINT"B you can play it back after this is"
1710 PRINT"R turned off. You have & options and"
1720 PRINT"R; each cne will be explained to you."
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PRINT"p@S"

GOSUB 3Z500

PRINT"[E"

PRINT"1. READ MUSIC FROM TAFE:-"
PRINT" "
PRINT"RS"

PRINT"This option allows you to read in the®
FRINT"music from tape that has already been"
FRINT"written to tape. When you select this"
PRINT"options the music on tape will replace"
FRINT"the present one.@! You will be asked for"
FRINT"a file-names this is the name that you"
FRINT"gave to the file when it was written"”
FRINT"to tape. If you do not enter ane and"
FRINT"press CR or ENT then the computer will”
FRINT"read in the first file it finds."
FRINT"When the file has been read in. wou"
FRINT"will retwn to the menu."

FRINT " pm"

GOSUR 3500

FRINT"E"

PRINT"2. WRITE MUSIC TO TAFE-:"

FRINT" o
FRINT"R"

FRINT"This option allows uou to write the”
FRINT"music that you have already created."
FRINT"You will be asked for a file name, if"
FRINT"you do not give one by pressing CR or"
FRINT"ENT then that file will have no"
PRINT"name. Once the computer has written”
FRINT"the music to tape then vou will return”
FRINT"to the menu."

FRINT"g@ms"

GOSUBR 3500

FRINT"E"

PRINT"Z. CREATE A PASSABE-:"

FRINT" s t

FRINT"

FRINT"This option allows you to create a"
FRINT"passage of music in a series of lines."
FRINT"Each line may contain up to 255"
PRINT"characters. A character may be one aof"
PRINT"the following-—-:"

FRINT"B . Note <(A:B.C:D,E:F,G)

FRINT"2. Duration (1-9)"

FRINT"Z. Type of note-:p"

FRINT" ( " or a + is a high note"
FRINT" -O0r a - is a law nate )"
FRINT" g

FRINT"If you press CR or ENT onluy then that"
FPRINT"line will be blank. I your line is"
PRINT"over 255 characters,then that line"
FRINT"will be shortened. So don’t enter a "
FRINT"line above 255 characters.”

PRINT

BGOSUB 33500

FRINT"@"
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PRINT"4. PLAY MUSIC-:"

PRINT" H

FPRINT" @@

PRINT"This option allows vou to play the music"
PRINT"lithat has either been created or has been"
FRINT"fead in from tape. You will be asked to"
FRINT"input a tempo ranging from 1-7."
FRINT"MTempa?l is the slowest and tempa 7 is"
FRINT"the fastest. After uou have selected"
FRINT"the correct tempo vou will be asked"
FPRINT"to press any key before it plauys the"
FRINT"passage."

FRINT " g

BOSUE 3500

FRINT"E"

FRINTUS. EDIT A LINE~s®

FPRINT" "

FRINT " pa

FRINT"This option will allow You to edit a"
FRINT"lines if the music is not quite correct.”
PRINT"You will be asked for the line you wish"
FRINT"to edit. If you ask for a line that"

O PRINT"does not exist then the computer will"
PRINT"tell you so. When you have asked for"
PRINT"valid lines the old line will appear"
FRINT";and a blank one will appear below that"
PRINT"where you will be able to enter the"
PRINT"correct line.,character by character."
PRINT"If you press CR or ENT then that line"
PRINT"will become blank."

PRINT " pme

GOSUE 2500

PRINT " ®"

PRINT"&., END FROGRAM-:"

PRINT" 4

PRINT"This option should speak for itself."
PRINT"However, there is a point worth"
PRINT"remembering. If you should end the "
FRINT"program and then run the program,"
FRINT"then the music will be lost unless "
FRINT"it has been written to tape."

FRINT"@So make sure you have written the "
FRINT"music (if you still want it)"
FRINT"before you exit the program."

FRINT"BIf you have any prablems, it might”
FRINT"be a good idea to look at the user"
FRINT"manual and try typing in some of the"
FRINT"music in using the CREATE option.®
FRINT"If you are at anytime unsure of any"
FRINT"thing., then you can look at these"
FRINT"instructions again by selecting option®
FRINT"No. 788"

GOSUE 3500

GOTO 11

REM SUE

FRINT TAB(&):i"PRESS ANY KEY TO CONTINUE™:

USR ($O9B3)

RETURN
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S REM SUICIDE RUN #
REM (o E
REM IC| SIMON JONES #
REM —

REM 1
REM
REM
REM
REM
LIMIT 49152:TEMFO 6

DIM SA(255),HS(10) ,HE$(10)

FOKE $2C4C, $00

POKE $2CAE, $00

FOR L=1 TO 10:HS$(L)="777?7"HS(L)=10002 NEXT
AL$="8": A2$="2": AT$="4" 1 Ad$="4"

REM

REM =

REM MACHINE CODE ROUTINES

REM
REM
DATA 624166,17,40,208,6,40,18,19,16,252,17,191:211:6,481,18,19,16.252,17

DATA 40,208,6:27:14,40,13, 19,332,252, 185165247, 17,439,208, 6,273,114, 40,19, 13
DATA 32,252, 1B, 16,2473 201 4462 20,62,255,38, 14,17,0,20B,6:40,18, 19, 16,252

%
6th APRIL 84 %
¥

3 DATA 172192, 211:6,40,18,19:16,252,17,39, 20846523, 14,40, 19, 13,32, 252, 18, 14

DATA 247,17,0,208,6523514,40,19,13,32:252, 18, 16: 247,61, 37,32, 206,45, 32
DATA 199.201,~1

READ ‘A

IF"ﬁf—l THEN 176

FOKE 49132+X.A

X=X+1

GOTO 130

GOTO 2000

REM

REM SET UP SCREEN DISFLAY

REM
PRINT"E": UP=0: .I=3:5C=0: TEMPO7
PRINT"@"

FRINT"@E >

FRINT"EMSCORE" SCs TAB(12) § "HI-SCORE" § HS; TAR (28) § "00 SECONDS"
USR (49152)

POKE 93328, 161:FPOKE 54207, 162

CURSOR 1,8:FPRINT STRINGS ¢("#"s20)

CURSOR 20, 17:PRINT STRINGS ("#§",20)

MAN=S3370:M=207

FOKE MAN,M:R=2032

FOR K=1 TO TX10

SA=INT (RND (1) XBOO+53400)

IF PEEKA(SA) {x0 THEN 260

MN=MN+1:5A (MN)=5A: POKE SA, R

NEXT:FOKE 54206, 0:iMN=1

FOR K=1 TO 3

IF PEEK($EQO01)«»126 THEN MUSIC"+D3"

FOKE MA,0

IF PEEK ($E001)<>126 THEN MUSIC"R4"

POKE MA;M

NEXT

IF PEEK(SEO01)<>126 THEN MUSIC"+A3"
M=207:TI$="000000"

FOKE MA,M:FOKE 4514, 15:POKE 4513,200:USR(68) tUSR(71)
IF TI$>"000015" THEN IF M=207 THEN GOSUB 1091:G60T0 &80
IF TI$>"000015" THEN GOSUB 1035:G0TO 680

CURSOR 28, 0:PRINT RIGHT$(TI%,2);" SECONDS"
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0 GET T$:IF T$="" THEN 380

REM MAIN LOOP

REM =========

REM

GET T%

IF TI$:>‘"0000150 THEN IF M=207 THEN BOSUE 1021:G60T0O &80
IF TI%>"000015" THEN GOSUE 1025:G0OTO &80

IF T$=A1% THEN D=-40
IF T#=A2% THEN D=40
IF T#$=A3% THEN D=-1
IF T#=A4% THEN D=1
IF PEEK($E001)=124 THEN 1580
0 IF PEEK (MA+D)<>0 THEN 500
) MA=MA+D: FOKE MA,M:POKE MA-D, 0
VSR (68) 1 USR(71)
- GOTO 400
W IF PEEK (MA+D) =161 THEN 570
1P PEEK (MA+D) =162 THEN 590
L 1 Me206 THEN GDSUE 1035:G0TD 621
ITO 621

R S T I s

| INCREASE SCORE

e e

{ filwl TO 10:FOR S2=255_TO O STEF-55

I 4%14,51:FPOKE 4513,52: USKR(68)

SO=HCH T2t PRINT "MSCORE" ; SC

iF UPS10 THEN UP=0:GOTO 1100
XTENEXTIUSR(71)

MAN, M2 UP=UF+1

B GOTO 380

M ==

HANGE FACE

I PEEK (MA) =206 THEN M=207:TI$="000000":B$=TI%:G0TOS20
010 621

PEEK (MA) =207 THEN M=206:B$=TI$:G0TOS20

FEEK (MA) =206 THEN GOSUB 1035:60T0 621

HIT AN OBSTACLE

b
~IF AB=1 THEN GOTD 680

RE=i{ TO %0
) %mﬁnmuuim
I POKE MA-40; RNE FOKE MA+40, RN: FOKE MA~1,RN
POKE MA+ Ly RNEFOKE MA-41, RN: FOKE MA+41 RN
5 POKE MA-29, RNt FOKE MA+359, RN: FOKE MA, RN
O FPOKE 4514, INT (RND (1) %255) : USR (68)
0 USR (68) t NEXTEUSR(71)
0 AB=0:FOR F=2 TD 23
90 CURSOR 1,P:PRINT STRING$(" ",38)
00 NEXT:LI=LI-1:IF LI<O THEN BOO
10 CURSOR 17,9:PRINT"LEFT: "§L I
0 FOR K=1 TD 13
40 CURSOR 18, 11:PRINT"READY"
50 FOR Di=1 TD 100:NEXT D1
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760 CURSOR 18, 11:PRINT" =

770 FOR Di=1 TD 100:NEXT D1

780 NEXT K:CURSOR 17, 9:PRINT" "
790 6DTD 190

79 HREN

792 REM ==sm===z==

REM =========

REM

USR (49152)

S$="GAME OVER"

FOR J=1 TO LEN(S%)

FOR H=1 TO 40:NEXT

CURSOR 15, 10:FPRINT LEFTH(85%.J)4
NEXT

FOR L=1 TO 10
CURSOR 15, 10:FPRINT" L
FOR D1=1 TO 100:NEXT

CURSOR 15, 10:PRINT"GAME OVER"
FOR Di=1 TO 10O0:NEXT

IF SCxHS(10) THEN 13850

NEXT L:IF SC*HS THEN HS=5C
GOTO 1400

FRINT R AR EEEEEERRy | EASE INFUT LEVEL (1-9)";
USR ($09B3)

BET: T

IF T>0 THEN 180

IF T=0 THEN 970

END

REM

REM ====c=mnszmooom=

T REM =s===ss=m=ms==s=
REM

FPT=46:FPOKE MA-1,FT:FOKE MA+1,FT:FDOKE MA—40.FT:FOKE MA+40,FPT

FOEE MA-39,FT{FOKE MA+Z9,FT:FOKE MA+41,PT:FOEE MA-41,PT

FOEE MA-Z,FT:FOKE MA+2,FT:FOKE MA-78,FTiPDKE MA+7B:FTiFOKE MA+B2.FT
FOKE MA-82,FT:FOKE MA-80.FT:FOKE MA+80,FT:iFOKE MA,FPT:AG=1

1040 FOR L=1 TO 100:FOKE 4514,L:FOKE 4513,L*2:USR (48) tNEXT:USR(71)

1041 PT=0:FOKE MA-1,FT:FOKE MA+1,FT:FOKE MA-40,FT:FOKE MA+40.FT

104% FOKE MA-39,FT:FOKE MA+3Z9,FT:FOKE MA+41,FT:FOKE MA-41.FT

1043 FOKE MA FT:FOKE MA+2,FT:FOKE MA-78,FT:FOKE MA+78,FPT:FOKE MA+8Z.FT
1045 FOKE MA-BZ,FT:FOKE MA-BO,PT:FPOKE MA+B0.FT:PDEE MA.PT

1050 FOR EI=1.T0 Tx1i0+1

1060 IF FPEEK (SA(KI))=202 THEN 1080

1070 NEXT:RETURN

10BO FOR Y=1 TD O STEP-1:FOKE 4514,Y:USR(6B):NEXT Y:PODKE SA(KI) . 109:USR(71)
1090 NEXT KI:RETURN

1091 FOR L=1 TO 100:POKE 4514,L:FPOEE 4513,LX2:USR(&8) tNEXT:USR(71):60TO 1050
1100 REM

1101 REM =====

1102 REM BONUS

1103 REM =====

1104 REM

1130 USR(71):FDR J=2 TD 23

1140 CURSOR 1,J:FRINT STRING&(" ",38)

1150 NEXT:USR (49152) t FRINT"M"

1155 6OTO 1500

1170 FOR L=30 TO O STEP-1

1180 FOR K=285 TQ OSTEP-55

1185 SC=SC+TXZ2:PRINT"ESCORE": 5C

11846 USR(71)

1190 PDEE 4514,L:FDKE 4513,K:USR(&68)
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NEXT:NEXT:USR(71)

10 FOR J=1 TD 20:FOR K=255 TO OSTEF-55:POKE 4514,J:FOKE 4513, K:USR(68)
i SC=SC+T*2: FRINT"MESCORE" ; SC

UBR(71)

NEXTSNEXT:USR{71)

IF T»12 THEN 1259

G%="Now try level"

FOR Ki=1 TO LEN(S$%)

FOR G=3 TO © STEF-1:POKE 4514,G:USR(71):USRK (68) : NEXT

CURSOR 13, 175PRINT LEFT$(S$,K1)3

NEXT K1:T=T+1:PRINT T

FOR J=1 TO 12

CURSOR 13, 17:FRINT S$:T

FOR KJI=1 TQ 70:NEXT KJ

CURBOR 13,17 PRINT" L

FOR KJ=1 TO 70:NEXT KJ

0 NEXT J

L FOR F=2 TO 20

BOR 2, P:FRINT STRINGS (" ", 35)

TLEOTO 190

SAVED TOWN

FRINT"CONGRATULATTONG 1Y
 LOEPRINT "WELL DONE, YOU HAVE DEFUSED"

9 IZEPRINTYALL THE BOMES AND SAVED"

R 14, 14EPRINT" THE TOWN. "
= 4D IHE T+CI=AS=BI"HS =D I~E I-CIASBIGS"

F= " DIEICTE AY B AL MNGE GSRSGOBO™DO™GSDIHDI"

&=L ATUNE STUBESTC 74 S DI HD THE IHCTIAD I HESTBI+DS+CB
\'“QSQBSIS'ESE3't553-ce—n3—91—#F TAZ+CI+ES+DI+CITAT!
: D SE S ~CSE S CEE I CB+CI+DI+#DI+ET "

DE+ESSBI+D5+CBRO"

3 CAADAE S+ CE+DI+ES+CE+DI+CI+ET+CI+DI+ES+CI+DI+CE"
HHEIHC I+ DI+ES"BI+DS+C4"

HIE MI®, M2%, MIS, MAS, MSH . Mo, MT7%, MBS

HALL OF FAME

RINT " &
e ‘| :NTnmu
PRINTTABE (7) § "YOU HAVE "3
P HCOHE (1) THEN PRINT"THE "
IF BCCHB (1) THEN PRINT"A "3
| PRINT"HIGH-SCORE ! | "
PRINT TAB(5) § "BFLEASE ENTER YOUR NAME:"j
3OINFUT N#
IF N$="" THEN 1351
NE$=LEFTS (N#, 8)
FOR I=1 TO 10%IF HS(I)>SC THEN1440
FOR J=9 TO ISTEP~1:HS (J+1)=HS(J) itHS$(J+1)=HS% (J) :NEXT:HS (I)=SC: HS$(I)=N$
PRINT"[E": POKE 57346, 0
PRINT TAB(13)3"HALL OF FaME"
PRINT TAB(13);"
PRINT g
FOR I=1 10 9.
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1430
1435
1440
1455
1465
1470
1475
1480
1485
1500
1501
1502
1503
1504
1509
1510
1515
1520
1825
1530
1535
1540
1545
1550
15460
1570
1975
1576
1577
1578
1579
1580
1590
1600
1610
1620
1430
1640
1700
1995
1996
1997
1998
1999
2000
2005
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170

PRINT
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PRINT TAB(11)3I3".";TAB(13)3HS (1) TAB(21)3HSS (1)

NEXT I:sPRINTTAB(10)3103"."3TAB(13)3HS(10)3TAB(21) §HSS$ (1) :POKE S57346,1

HS=HS (1)

FOR DELAY=1 TO 1000:NEXT

FOR DELAY=1 TQ 2000

GET T$:IF T$<>"" THEN 2340

NEXT

GOTO 2340

REM

REM ==m=z=z====
REM BONUS TIT
REM s========
REM

PRINT" mRmSmE:"
PRINTTAB(S) 5"
PRINTTAB(S) ;"
PRINTTAB(S)§"
PRINTTAB(S) ; *
PRINTTAB(S) "
PRINTTAB(S) ;"
PRINTTAB(S) "
FRINTTAB(S)§"
PRINTTAB(S) "
GOTO 1170
END

REM

LE

|

2|

n____i7
p——

%

E P
%7 \am

#HEN
#EE.

REM
REM BREAK KEY
REM

PRESSED

REM

(:

|

7
ﬁ?.llll./l

s

PRINT"[EESSRSNRRRREREREAK "
PRINT"RESTART?"}

USR ($09E3)
GET T$

IF Te="y"
IF T#$="N"
BOTO 1600
END

REM

REM ===s=mzs=ssssss
REM OPENING TITLE

REM ===sz=s=z=so==

REM

THEN 2000
THEN PRINT"[E":END

ﬁfﬁi.llll'

e

@
;

%IIIIII/J

PRINT"[ERE! : POKE 7017,24:POKE 573460

PRINT"
PRINT"
PRINT"
PRINT"
PRINT"
PRINT"
PRINT"
PRINT"
PRINT"
PRINT"
PRINT"
PRINT"
PRINT"
PRINT"
PRINT”
PRINT"
PRINT"
PRINT"

S
e

3

.

&

r"—"""‘"“—"’-‘"—___j

f:7"1

#¥EEB
X*EEN

ey ¢

i

b

"
"
"
"
"
"
"
"
"
"
. "
"
"
"
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CURSOR O, 24:PRINT"[Qe2sansunpupsanepnes) : R=50
POKE 573464 1
FOR k=1 TO 35
FOR J=1 TO 30 :NEXT J
PRINT"m"
) NEXT
S¢="By Simon Jones 1984 "
FOR k=1 TO LEN(S5%)+9
CURSOR 40~k 21t PRINT LEFTS (8%,K)
ReR-13FOKE A4514,R:USR(68)
'O NEXT:USR(71)
) USR (49202)
) CURSOR 0,23
FOR K=1 TO 35
PFOR L=1 TD SO:NEXT L

Ny s TIs="000000"
NT TAB(LT) 3 "Suicide Run"
I TAB (135" i

1; TAB(IZ)B”1..Instructionsﬂ“
INT TAEC(12) "2, .Define keyst"
INT TABECLZ2) $"3, . Start gamelmt"

60, 2850, 760
30" THEN 1400

N e
PRINT TAB(13)§ "Suicide Run"
LIS L
INT"IRYour aim to to dispose the bombs which®
(NT"terrarise’s the town., You must first”
‘}NT”:nllnct a bomb from the unit at the"
INT"bottom of the screens which looks like"
INT"'|I". Then wou must take it back up to"
INT"the top of the screen and go into the"
INT " unit which i LookE / l'ikes SERT =0
PRINT"However, you have only 16 seconds to"
FRINT"do this, before the bomb explodes.If"
0 PRINT"the bomb explodes or you hit anything"
5 PRINT"then you will 1lose a life. Bonus®s”
0 PRINT"are awarded throughaout the game."
G_PRINT"IIE"
0 PRINT TAB(7)3;"HIT SPACE BAR WHEN READY"
30 BGET TH:IF T#=" "=0 THEN 2630
A0 PRINT" @A
50 PRINT" Normal keus .are as follows-:"
&0 PRINT " pme”
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2670
2680
2690
2700
2710
2720
29,50
2740
2700
27460
2770
2780
2720
2800
2810
2820
2830
2840
2845
2846
2847
=848
2849
2850
2860
2870
2880
288%
2870
2905

2910

3020
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FRINT TAB(10)3" B
FRINT TAB(1O0)3*" 18r
FRINT TAB(10):" | I
PRINT TAB(10)3" "

FRINT TAEB(10)§"

]
]

PRINT TAEB(1D)3™ 14 ] —e— &'

FRINT TAB(1OYs" L __| | Lo

FRINT TABC(1O):" 5

FRINT TAB(10)35" o

FRINT TAEB(10)§" 121

FRINT TAEB(1O)35" Lol

PRINT"pme

FRINT"Are these keus alright with you?"i
USR ($0FEZ)

GET T#

IF T$="Y" THEN A1$="B":A2$="2":ATI$="4":1A4$="6"1G0TO 2340
IF T$="N" THEN 2850

BOTO 2800

REM
REM
REM CONTROL KEY DEFINER
REM
REM
PRINT " GREE

PRINT" KEY DEFINER"

PRINT" i

FRINT " pmy

CURSOR 10,9

FRINT"ENTER UF KEY";:USR ($09B3):GET Al%:PRINT Al$:MUSIC"-D2"
CURSOR 10,11

PRINT"ENTER DOWN KEY";:USR ($09E3):GET AZ$:FRINTAZ$:MUSIC"-D2"
CURSOR 10,13

PRINT"ENTER LEFT KEY";:USR($09EI):GET AZ$:PRINTAZ$:MUSIC"-D2"
CURSOR 10,15

PRINT"ENTER RIGHT KEY";:USR($09ET):GET A4$:FRINT A4$:MUSIC"-D2"
GOTO 2340
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9
FRIMT ' [
PR T R i
FRINT " R |
FRIMT " RRRRE |
FRINT " ERimm FLY TG |
FRINT " G |
PRINT " R MISST0M |
PR B
PR TN T RERSRERRE i
L0 RN pemem Copyriahh |
T PRINT " s |
120 PRINT " e biw |
10 PRINT " R |
L PRINT " R lLetizia Bizzarri |
S PRINT R |

SGBGT gh-

PR e Via Lago lsoletta 31 {
|

SHELO0 Pescara i

|

ITALY |

= L O DB AF G B D EF Gy - D e 0PI T S P
DL (MR oy ) sk o uokiar LY M

'SNTnuu
- | EIRTRINIRS
FORA=O TR0
O ORE=O T
0 CLRSORE A8 FRINTY S
IFCHARACTERS (B35, @) o 31 WIHEN BOTOR70
O GETARE LEARSE Y THENGOSUR 40
OTORINEXTR '
( AR VENEXT A

Mad . Al
Bl=R+edn IFRL 3L THENE L w0
FORX=ALTORO
CLRBOREL y X=1 8 FPRINT "
CLURSORBYL , XEFRINT" %"
BwB4+
1 LE R L THEMOURESORE @8 PRI R e =
0 CURSBORE, AR FRINTY PR TFOHARAOTERS (ER30 A < = WTHERGD TR 70
A0 POREAS14, X1 LSR (68
40 NEXT X
CLIRSOREL y X~18PRIMT ¢
O LSRO7L) P RETURN
g 0 FORC=MTOL9 CURSDRB+1 Dy PRINTY &

O CURSORE+L 2 2418 PRINT" My

L0 POKEA4AS14,CrUSR(GBY SNEXTC sUSR(71)

SO0 CURSORLL. 1 fPRINT"Destroged! VS CURSORLL S s FRINT " Foints"s (Ak10) +R
L0 GBOTOL40

HOOO FORE=1TOZ1

HOLO R=INT (GXRND (1)) +28 J=IMT (LOKRMD (1) ) +10
HORO CURSORK, JIFRINTY 4"

BOZO FORI=J+1TOR20

HO40 CLRSORE.JEFRINT"O"

BOEO NEXT JiNEXTE

040 FORA=0TOS1
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— 8070 CURSORA, 21:PRINT" "3 tNEXT:RETURN
—~10000 PRINT"E FLYING MISSION
10010 PRINT:FPRINT:FPRINT
10020 PRINT"'Now on the screen uvow’ll see the skuline
10030 PRINT"fiof a city.
10040 PRIMT"You are the pilot of the aircraft that
10050 PRINT"has to destroy the enemy city.
10060 PRINT"You®ll fly rapidlu over the city, and
10070 PRINT"each time your aircraft will fly at
10080 PRIMT"a lower level. You have to destrou
10090 PRINT"the skyscrapes. atherwise your aivoradt
10100 PRIMT"will crash against them.
19110 PRINT"To shaots press < F &
10120 PRIMT:PRINT:FRIMT
10130 PRINTUANY KEY TO GO
10140 GETR$: IFR$=""THEN1)140
10150 RETURN

2 REM copyriaht Letizia Bizzarri

A REM Pescara 7 Febbraio 1983

5 OTEMPQ7: F=0i (=]

10 PRINT" CEEEEEREREA XX ¥ Spatial Hunt  kkokk"”

CURS0R 8,5t FPRINT"Do won meed instructiorn? (Y N M
V=L GETAS: TFA%= (8]

TFA®H="Y"GEOTO10
LFag="N"GOTO70
GOT
S PRINT &Y

70 M= 2A4B+HSOO0DIMR (15) t R=52248: X=5+5%0

TE PRINT"®"

80 FORA=ITOLIS:READR (A) PR (A) =R A +REMEXT

F DATATF 119, 15T, 179, 239,279, 319, 3499

100 DATATID 439,479,519, 559, 5994 639

110 C=INT(2E55¥RND{1) ) +1

127 IFVEETHEMY=5

130 FORA=1TO1S: POKER(A) » CENEXT

140 FOEEMy 106

150 DIMT$(E) sFORA=1TOSIREADTS (A) tMEXT

140 DATAYOOODZEIOOYN  "OOD2R0M , " 0002007 . P 000 130", "O001 00"

170 TIS="000000"

180 GOSURIE0

120 GOSURSOO

FRINT"BPoint -—=—=>"§Pi" Time ——=> "§VUAL(TI$)
CURSORO. 23 PRINT" TiMax "iVALA(TH(WM) ) 3" Screen ———3 54
IFARF=1STHEMAR=0: V=Y+1:1 0=0+1 1 RESTORE: GOTO70

2ED LFVALITIH) »=VAL TS (V) ) THEN L OO0

249 EOTO1I80

2HO GETAS: [FA%=""THENRETURN

IFAs="Y" THENS=-40: GOTQZ)0

IFAR="N"THENS=40: GDTOZO0

IFAH="G" THENS=-11 GOTAOZ0D0

IFAs="J"THENS=1: GOTO300O

IFAsE="H"THEN4DO

297 RETURN

ZO0 M=N+SEIF (NXS4167) + (NCEFR287 ) THEMN=N--G

50 FPOKEN, 1046 FORKEN~S, Q

360 RETURN
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400 MUSIC"+AQ": FORB=1TO1S: IFR (B) =0THEN4ZO0

410 IFN=R(B) THENR (B) =01 =15 P=F+X2 AB=AE+1:: MUSIC"~-CCO"
420 NEXT:RETURN

500 FORA=1TO1S: IFR (A) =0THENSF0

H10 Y=INT (4XRND (1)) +1

H20 [FY=1THENZ=-1:GOTOS60

BA0 IFY=2THENZ=1:G0TOS&60

540 [FY=3THENZ=—40: G0TOS40

SN0 IFY=4THENZ =40

60 ROA) =R +Z2IF R{A) *S4167) + (R (M) 53287 THENR (AY =R (&) ~2Z
70 POKERA) »CAPOREERCAY ~Z,40

NE0 GOSUR2E50

NP0 NEXT

&P RETURN

1O00 PRINT"EBThe time iz finished!!yr.n

1010 FRINT"#Youw destroged aliens for a total
1020 PRINT"Mof"$P3" points."

1050 PRINT"BYou arrived at"i@3" screen.”

040 PRINT"#Benother go? (Y/M) "

GETAS: TFAS="Y" THEMRLN

£ O TFAS="N"THEMFRINT"#Bve and thank wou':END

- 1070 GOTOLOS0

10000 REM Istruzioni:PRINT"E"

10050 PRINT"From space are arriving spacecrafts
10040 PRINT"that want to invade earth.

10050 PRINT"You absolutely have to destrow them.
10060 PRINT"They arrive 15 each time.

LOO70 PRINT"Tao destroy thems you must have them
1OOHO PRINT"in the sight (+) and then shoot.
1O0HY FRINT"A beep means that you missed fire
1oofs PRINT"a beep lower means that wvouw destroved
10087 PRINT"a spacecraft.

100%0 PRINT" r REGE aNY KEY

1 ( 11 HHTHEN 1 OO9Y

HTHEBE ARE THE KEYS:
APRINTIPRINT

(up) "
8 PRI
10130 PRINT" yu
1013% PRINT
10140 PRINT" 19
10180 PRINT" (left) G - % WP trtghe )
10160 PRINT" g
QL0 FRINT" B
101BO PRINT" B Ccdown )

10190 PRINT:PRINT:PRINT"E EEEEH to fire

10171 PRINT: PRINT: FRINT EEEEEEEEREERELSEACSEERERELT RESS AMY KEY
10192 GETX#$: IFX#=""THEN1D192

101923 PRINT"E"

10200 PRINT!FRINT"Each spacecraft destrouved is 5 points
10210 PRINT"increasing 5 by % each screen.

10220 PRINT"IEBIThe time you have is initiallwe

10230 PRINT"three minutesi each screen time will

10240 PRINT"decrease until it arrives to only one "
10250 PRINT"minute. e

10260 PRINT:PRINT"ISSFRESS ANY KEY TO GD

10270 PRINT"and... GQAD tuUCK!it "

10280 GETB$: IFR$=""THEN10280

10290 GOTA70
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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

SAMBE

rEOTO REGE

Frapprard”

semonds

=t avwd then eetoen”

time in o womode o 18 minuhes
FIL DT T O T, L o WAL BT GHT R TR, 2000

for o el

-
LA RsO-RA I S
FT”PH
FEM L
[tk
IF A
RETLIRM
REM Print doukble duote
FPOKE £3250.8
1 PRIMT
FPORE &
RETLIRKM
FEM Read Data
RESTORE

it for tabe mobtor boosbaeb
l

GOTD 241a

;34
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3020 P=-1

3AFA F=F+]

393% READ FI%

2468 IF FIf="4" THEM RETURH

BRER F I ye=F1E

BRER READ OYCRP 5, 5T.ED

AATEH FRIMT P TRAECG G FIS: TREC 20 0 ST TAE 268 0 ED
28O GOTO 28D

ag@s RETURM

AA0E REM Resawe ofdabed Toacdsr
AD1E FPRIMT CSE: ook ivd For SYHET S

GOSLE 2Ee0
IF R=@ HOFRINT" . Plesse Press PLAYY
B GOSIE 3400
ROPEH"SYHO" : CLOSE
FRIMT
FEIMT"POKE AR, 1 SAVE"
GOSLIE 2660
PRIMT"LOADER . SE "
GOSUE ZE60
FRIMT" : POKE AR Q"
FRIMT LI LF S
ML
FEM Wb marloer For v fare
WEIPEM " G4 HC" ¢ CLOSE
B
REM Togdle oossebtts pobore
POKE SP347, 6 FOKE BP247,7
LIRM

e
uen 'U""’"¢"
)

1 Addedress of auto ron Flas

&
| armak = Filename delay . abart,
REM Dwlow o sk forwarc time in
REM GOTC 4@8E Lo rws e
REM GOTO 4228 to weits marker
DATA FILEL. 18, LE, 2
DRTA FILE2, 22, 20, 48
DATA FILEZ, 20, 50, &5
DATA FILES. AL, 7,260
DATA FILES, 36, 50, 1aa
DATA *
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MES ON SEFARATE SCREENS)

10 REM STEREOSCOFIC SLIC
Hoong, NL—-6705 AB Holland

20 REM Arens. S Heidepa
Z0 DIMAL(S3E,3) 213 (2,3 ,AA(E
40 DIMEL (1C By 2)a 2),B8(7,2),B9 (10)
50 DATA -1, 2% =18, 21213, 2,3,1,2,1
&0 CDNSDLECBH SD 4,N: G 25C
2),AL(E, 1), A1 (3, 2)
1) AS (1,20 WA (1, 3)
32 Yn BERCR LD o B (i 0y By

I D-Ge=
QDNA‘HH

o
=

O, 2 Y THEN4BO

SRE (T, 100+ (AR (H, BS (1,20
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CINT" STERED

T RETURN

LY AR A

SO GRAEMO0, T2, 0, 11,0, 01




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
Dimk. Oh! I nearly forgot you need Xtal CP/M v2.21 (that's what
"1 used).

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

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

- Now 1t will ask you what part of the disk you want copied, just
preas W for the whole Disk.

Onco this ism complete, press the BIG RESET button, the one that
gays  power! Now boot the new copy and in a few seconds you
:ggauld heanr a beep telling you that you have just renewed your
Master Disk.

: I hope this will cure the WHAT AM I GOIN TO DO WHEN THE
IABTER WEARS OUT syndrome suffered by K disk users. If you have
i A 1 can't help I've only got a well used and battered MZ-80K.

A. MARTIN
NEWTOWNABBEY

! 'I, have a problem with one of the games for the MZ-80A, the
- Grand Prix, Author S.G. Dow, in your User Notes, Issue 13 in that
L am receiving an error against line 110 - “Next was used without
A corresponding For'". Looking at the programme with my limited
knowledge there would appear to be several lines missing. Could
you pleame confirm and, if so, arrange for me to have a note of

the missing lines.
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

FREM METHOD @ & EG.

REM

REM B=LOCATION TGO RE POKED
REM A=USED IN 'USR(A)' COMMAND
B=18573:A=125d4d :PRINT/P

S POKER, 27 :USR(A) tPOKER,S2:USR(A) tPOKER, @ LISRCA) 1 POKEE, @t LISRE(A)

POKER,®:LISR(A)

END
REM

REM METHOD 1

REM

REM X=ASCI TO BE POKED

REM

B=13573:A=1525dd : PRINT/P

GOTRS6

POKER, Xt USRCA)

RETURN

X=27: GOSUBSA® : X=521 GOSURSA0 : X=0: GOSURSd® : X=0: GOSUES4® : X=0: GOSURS40

END

REM

REM METHOD 2

REM

REM "X=AGCI TO BE PORED:Y=NQ OF ITEMS TQ RBRE POKED:Z=LOOP VARAIRLE"
REM

B=12573:A=123%5dd:PRINT/P

READ Y:FORZ=1TOY:READX:POKEE,X:USR(AYINEXTZ

DATA 5,27,58,0,0,0

END
REM

METHOD = (USED IF > ONE PRINTER INSTRUCTION NEEDED IN A PROGRAM)

“EM EG. ESC @, ESC 27,5&,0,0,0, ESC 17, ESC 18 ETC ALL IN THE SAME PROG
REM
REM "A¢)=NO TO BE POKED:Y=NO OF ITEMS TQ BE POKED:Z=L=M=LOOP VARAIRLE"
REM

REM IF ©0@ Z=1 TO Y THEN LEAVE OUT LINE &20

REM

B=18573:A=1854d : PRINT/P

READ Y

DIMACY)

FORZ=1TOY :READACZ) :NEXTZ

REM

FORL=1TOZ: POKER,A(L) tUSR(A)Y sNEXTL

REM

FORM=dTOY : POKEB,A(M) :USRCA) sNEXTM

DATA 5,27,53,9,0,0

END
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