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SHARPSOFT USER NOTES

Issue No. 3

This issue of the SHARPSOFT User Notes celebrates the end of our first
year of publication. This summer has been an important period for MZ-80
users. Sharp have released in the UK their upgraded version of the MZ-80K,
which is called the MZ-80B. In a future issue of the User Notes we will
include information on this new machine. However, other news which is
probably of more importance to our readers is the release of PASCAL and
FORTH for cassette based MZ-80K computers. SHARP have also released
a disc based double precision version of BASIC. This issue included intro-
ductory articles on each of these new packages.

By now you will have noticed our new front cover and the other illustra-
tions. These have been drawn by one of our readers, John Trippick; adding
a “‘touch of class’ to the magazine!

Once again we include your letters, hints and comments. Our major
article this issue is concerned with extensions to BASIC and BASIC ‘“Tool-
kits”’. This article includes a number of diagnostic routines for use with
BASIC SP-5025 and SP-6015.

From your feedback it appears that software, which you can run on the
MZ-80K, is an aspect of these User Notes that readers find helpful and
stimulating. Last issue we introduced “Tiny Pilot”’; P.L. Birch wrote to us
with his comments and suggested changes to this package. Mr Birch’s
comments are presented in the letter section of this issue.

Our thanks to all those readers who have donated their ideas and soft-
ware. If you have hints and/or software you would like to share with other
MZ-80K owners drop us a line at SHARPSOFT.

The first issue of the 1982 User Notes is scheduled for publication next
January. Subscription renewal details are included with the article on
FORTH. Next year we will be featuring topics on both PASCAL and FORTH.
A series on the use of Z80 assemblers on the MZ-80K will, we hope, begin in
the January issue. We will also be including all your comments and letters.
ED.
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FIG-FORTH FOR CASSETTE BASED MZ-80K COMPUTERS

In the last year the language FORTH has become available for most
medium size popular microcomputers. At SHARPSOFT we have deve-
loped a cassette based version of FORTH for MZ-80K computers with 48K
of RAM. This is now ready for distribution. Our FORTH is based on the 8080
fig-FORTH 1.1 with an integrated cassette virtual memory system replacing
the original CP/M disk storage routines. The SHARPSOFT package con-
sists of two language tapes and instructions for loading and running FORTH
on the MZ-80K. This package will be on sale in October at a cost of £15.

HOWEVER - Please note

For our subscribers to the SHARPSOFT USER NOTES we have decided to
include a copy of FORTH with the first issue of the 1982 user notes. To
cover the cost of the FORTH tapes and the printed user instructions the
1982 subscription for the SHARPSOFT USER NOTES will be increased
from £3 to £7.50 (in the U.K.) and from £6 to £12 for overseas subscribers.
We hope that our readers will agree with us that the increase is small
considering our software policy. To help us estimate the demand for the
1982 User Notes — PLEASE renew your subscription as soon as possible.

Included in the FORTH package is an editor, for program preparation,
and an 8080 assembler. The editor and assembler are on the second
languge tape and can be loaded into the MZ-80K by the FORTH operating
system, when required.

We must stress that this package is NOT a teach your-self guide to
FORTH but a working language system. Readers who have no experience
of FORTH but who wish to learn FORTH should consult the popular com-
puting magazines or a FORTH text book.

FORTH is an unusual computer language, originally developed over ten
years ago by an American, Charles Moore, as an alternative to existing
high-level languages. Its early uses included operating systems for the
control of Radio Telescopes. Today, FORTH has developed into a powerful
and easily implemented high-level language with a rapidly growing group of
hobbyist enthusiasts both in this country and America. Although FORTH
was developed for control applications, its vocabulary can easily be
expanded to include additional program structures, for example, PASCAL-
like CASE statements, and data types. These extensions allow a wide
range of different problems to be solved using FORTH. Moreover, FORTH
allows programmers to develop their own special vocabularies and allows
easy access to all the software and hardware components of the computer
being programmed.

In the next issue of the USER NOTES we are putting together lots of
SAMPLE PROGRAMS for you to put up and test your new version of
FORTH. We also intend to organise lots of information on the language from
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PASCAL for the MZ-8

Readers who regularly bw he popt
noted that SHARP have recently launc
MZ-80K. e

We believe that this package has been uﬂ sale in for some time
and hence should be well tested and reasonably bug frée. The original
version would, of course, have been in Japanese and must have been
rewritten for the U.K. market. SHARP call their PASCAL an interpreter
which is unusual because PASCAL is normally implemented as a compiled
or semi-compiled language. We suspect that SHARP really mean that the
package is a “‘p”’ code interpreted form of PASCAL. .

SHARP PASCAL is a healthy subset of standard PASCAL with a number
of the more advanced or esoteric features of the language omitted. The
PASCAL package is certainly a welcome addition to the MZ-80K range of
language software. The subset includes the floating point data type and a
similar range of predefined functions to the SHARP BASIC. Hence, this
version of PASCAL is considerably more powerful, and useful, than the
“Tiny” PASCAL’s which are available on a number of the popular
computers.

The SHARP PASCAL package consists of a PASCAL language tape,
which is loaded from the monitor, a second tape with a number of example
programs and a user manual. The user manual is similar in style to the
MZ-80K BASIC manual but includes more background information.

The PASCAL language tape includes a powerful text editor. This is used
for program preparation. The editor is a significant improvement to that
provided with the BASIC interpreter. Running the example programs leaves
one with the impression that the SHARP PASCAL is faster than their
BASIC. However, a series of comparative bench marks need o be written
and tested to confirm this point. iy

The major differences between SHARP's version of PASCAL and

iZines will have
v_ AL for the

standard PASCAL are

1. No procedure or functions can
function declarltlan.

2. Structured data typ

3. Only value parar

i m subscribers SHARPSOFT is selling
&t the reduced price of £45. Thh ﬂure




Systeny 7] TR T N0NIE au N Yo Cassette tape base interpreter; starts immediately after loading
Size . ... . sn Gy GHEERIL G ... Approx. 16K bytes
Required RAM capacity . . .......... More than 32K bytes
Cold startaddress . . ... ......... $1200
Warm startaddress . ... ... ... ... . $1202
Error messages i L e v, 45 messages
Dagaitypes . T FTN0NT ey s e INTEGER
REAL
CHAR
BOOLEAN
Data range
INTEGERdata .............. —32767 ~ +32767 (2 byte data, 2's complement)
REALdaby . ..o oivdionai s +0.27105055E—19 ~ +0.92233720E+19
CHARAAE, = o oo i s One character (corresponding to codes 0~235)
BOOLEANdata .. ............ TRUE and FALSE (TRUE>FALSE)
Number of array dir onS) i s s ¢ Up to n dimensions
Range of array index . . . ... ........ Varies according to data type and memory size
HMentifierlengthiv. . .0l il g sultld Up to 32 characters
Integer operators . . .............. * DIV, MOD, +.
Real operators’, s v dbais o inis % i + -
Logical operators . .. ............. NOT, AND, OR, XOR
Relational operators . .. ... ........ R e | R
Standard functions
QDD iz A0 WE L SN ek Vs S0 Checking whether odd or even. BOOLEAN « INTEGER
CHR i, Sk G CHAR < INTEGER
QR e s INTEGER < CHAR
L1430 ST DRI e T S S Tl B O Preceding character
SUGE ., o i oo uinidiy ik ads Following character
RRUNG 080l s st Biasiidods o s INTEGER < REAL
EEOAT 7. ¢ oLl £ REAL « INTEGER
ABS/ SRR i T TN Absolute value of INTEGER or REAL data
SORT. L7, . Slubsintopr bl ge Square root
SIINGL T mdboy S Do 8 i erabinhy e 0 ko sinX
COS (. 800 IR e, oty cosX
IANRG i R tanX
ARCEAN e o AR s £ tan™' X
X P S B i i i G
ENL i B logX
LOG: ... s e .. logpX
RINDY o ... Random number
PEEK ...t ik S ... . .. Read-out from memory
CENER R, S R Read in character at cursor position
INBUT . . . . A . Read in from port
KEY . e . Read in from keyboard

REDTH . P2 eive one byte of data from the color control system




Memory map :

The memory map is as shawn below when the PASCAL interpreter is loaded in a system with 48K bytes of RAM

0000 ' Monitor program
§ 1000 - : Maonitor stack and work area
i12a80 W
FASCAL interpreter (approx. 16K bytes)
PASCAL program text and variable area
" When this area is divided with the E command to obtain a machins
guage area, locations from the specified address to SCFFF become 1)
machine language link area.
$D00o Video device control area
$E000
p Terminal device control area.
SFFFF

(Hexadecimal address)

Statements
Assignment statement . ... ...... Variable: = < expression >
Compound statement . ... ... ... BEGIN <statement 1 >, <statement 2 >, .., <statement n > END,
TE statemvent' ..o . o sanala. o Conditional statement (including ELSE)
CASE statement . . . ... ....... Selective execution
WHILE statement . . . .. ... .. .. Repetition
REPEAT statement . . . ... . .. .. Repetition
FOR statement . ............. Repetition (including either TO of BOWNTO)
WRITE statement , . ... .. ... ... Dala output
READ statement . . .. .. ... ... Data input
CALL statement - User subroutine call
COUT statement . Outputs & charasier 1o the cursor position
POKE statement . - Wisies daia inia memory
OUTPUT statement Outputs data 1 (he specified port
MUSIC statement - Flays music (used with the TEMPO statement).
TEMPO statement . . Specifies ihe tempo,
TRAN ststement . . Transteis & graphic command to the color terminal.
SYRET statement . Beseis the color terminal and cold starts the system,

SYRET2 statement . . - Beseis the color (erminal and waits for a monitor commad

!




Others
(1) .. .............o........ Afileidentifier can include a maximum of 16 significant characters.
(2 VA B AL 7 il Statement numbers are automatically assigned by the system.
iy s ot b oo sotgnaipad a1 e Recursive call capability.

Differences between the SP-4015 and standard PASCAL
1. No procedure or function can be declared within another procedure or function declaration.
2. Structured type data cannot be used. i
3. Only value parameters can be used.

In future additions of these user notes we will be including a regular series
on PASCAL. If you are using the SHARP PASCAL and have written any trial
programs, or have found any bugs or have any comments to make about
this new software write to us and we will publish a selection of your points.

The following books are suitable for those readers who wish to learn more
about the fundamentals of the PASCAL language.

Wilson, 1.R., Addyman, A.M., A Practical Introduction to PASCAL, The
Macmillan Press Ltd., 1978.

Grogono, P., Programming in PASCAL (Revised edition), Addison-Wesley
Publishing Company Inc, 1980.

Jensen, K., Winth, H., PASCAL User Manual and Report, Springen-Verlag,
1978

A specification summary of the SHARP PASCAL SP-4015 interpreter is
given below.

Eight queens:— an example PASCAL program.

The following sample program arranges 8 queens on a chessboard so that
no queen can take any other. There are 92 solutions. This program is an
example of recursive programming. NOTE PROCEDURE ARYWRITE
calls itself.
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Double precision BASIC for the MZ-80K

In some applications the accuracy of the SHARP BASIC SP-5025 or
SP-6015 interpreters yield significant rounding errors during complex cal-
culations. To overcome this problem SHARP have released a double
precision BASIC interpreter for use with MZ-80K computers fitted with
discs.

This new interpreter is an extended version of the existing BASIC which
provides a number of new facilities in addition to giving much improved
arithmetic accuracy.
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ine numbering optlon
SIC program stored on disk ¢ can be
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ARITHMETIC — Al arithmetic
Coded Decimal for
accuracy range:—
+/—|E—48 to +/-9.999999999999999 X 78.

This package now available for £39.10 including V.A.T. Normal Price
£46.00.
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BASIC extensions and software development tools

In previous issues of the SHARPSOFT user notes we have tried to outline
the background to the use of the SHARP BASIC SP-5025 and SP-6015
interpreters. These versions of BASIC are typical modern interpreters for
the Z80 microprocessor. SHARP in their publicity literature make the
important point that the MZ-80K computer is a “‘clean” computer with the
memory mainly RAM, where the BASIC interpreter is loaded either from
tape or disc. In some computers the BASIC interpreter is held permanently
in ROM. This form of BASIC is faster to load but does mean that part of the
Z80 address memory map is reserved for BASIC and cannot be changed. In
the past when 8K floating point BASIC interpreters were the norm this was
not a serious problem. However, as BASIC interpretes have grown in size a
significant proportion of the Z80 address space becomes locked “off”” for
BASIC. With the MZ-80K, if the computer is to be used for programming in a
different language, for example Z80 Assembly language or “Tiny-C”, then
we only have to re-load the new language from tape or disc. The full
memory is also available for use by the new language. Do remember that in
the normal Z80 system design the Z80 address map is limited to 64K and it
is also not uncommon for BASIC interpreters to be as large as 24K. A
second point worth noting is that it is often difficult to change, or add extra
facilities to, a BASIC interpreter which is hard wired in ROM. The reverse is
true for a RAM based BASIC.

Since the MZ-80K was first introduced by SHARP many programmers
have analysed the Sharp versions of BASIC and highlighted their
deficiencies.

For most hobbyist programmers, who may be using BASIC for the first
time, SP-5025 or SP-6015 offer a comprehensive set of BASIC commands
and functions. However, the more experienced BASIC programmer will
realize that both these implementations have a number of limitations; for
example the lack of program development aids like a RENUMBER or
TRACE command. Also when writing longer programs some form of stan-
dardiation of the BASIC language is important. The American software
house “Microsoft”’ have set the standard for 8080/Z80 and 6502/6800
microprocessor BASIC’s. Their dielect of BASIC has tended in the last five
years to be used as the de-factor industrial standard for microprocessor
BASIC interpreters and compilers. SHARP BASIC does in general conform
to the microsoft syntax but, however, there are a number of important
differences. One of the most noticeable is the lack of a full implementation of
the AND, OR and NOT logical operators.

To overcome these deficiences, and to extend the interpreters, a number
of software houses and other programmers have either re-written sections
of the SHARP BASIC or added to the interpreters. This is where the idea of
BASIC extension programs or ‘“Tool kits” comes from.
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BASIC extensions and ‘‘Tool kits” are normally written in machine code
and once loaded into the computer they change and/eor increase the power
of the BASIC Interpreter. A second approach is to write useful utility
programs in BASIC and to use these utilities to operate on the BASIC
programme under development.

Both these approsches are discussed in the following notes.

Extensions to uwu- Mlle 8P-5025

These extensions to SP-5025 were written by Dr B.R. Gladman and are
avallable from the major MZ0-B0K software distributors,

This package adds both language extensions and a number of utility
commands to BASIC §P-5026. An interesting feature of the extensions is
that the size of the BASIC interpreter is NOT increased leaving the same
user program space in RAM after loading the extensions from tape. This is,
of course, important for MZ-80K owners with the smaller 20K RAM
computer.

The extension package adds the following language commands, func-
tions and utilities to SP-5025:—

BREAK, TRACE AND SINGLE STEP OPERATION
The BREAK command

The command BREAK nn, where nnis any line number, sets a breakpointin
the Basic text immediately before the specified line. Subsequently if this line
is encountered when a Basic program is running, execution stops and
control returns to the user. The command OFF cancels the breakpoint.

The STEP command

The command STEP places Basic in single step mode after which a running
Basic program will stop before the execution of each Basic statement and
display its line number on the screen to the right of the current cursor
position. Pressing any key except shift-break will cause a single statement
to be executed; pressing shift-break will return control to the user after
which the command QF’g can be used to terminate single step operation.
Note that the line number shown will not always change because some
Basic lines contain more than one statement.

The TRACE command

The TRACE command is used with BREAK and STEP and causes Basic to
keep a record of the line numbers of the last eight statements executed.
These line numbers are displayed either when shift-break is pressed in
single step mode or when a breakpoint set by BREAK is ancountered.
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TRACE is turned off by the command OFF — remember to do this for normal
operation because TRACE slows the execution of Basic significantly.

The OFF command

The command OFF cancels all BREAK, STEP and TRACE options which
are in effect.

BLOCK DELETE, RENUMBER AND LINE NUMBERING COMMANDS

The DELETE command

This command has the format: DELETE mm-nn, where mm and nn are the
initial and final line numbers of a block of lines to be deleted. DELETE
100-300 for example will remove all lines with line numbers between 100
and 300 inclusive. As a safety feature both the initial and final line numbers
must be explicit, the forms DELETE-100 and DELETE-300 as used in LIST
not being allowed.

The RENUMBER command
In its full form this command has the format:

RENUMBER mm-nn/new, inc

where mm and nn are the initial and final line numbers of a block of lines to
be renumbered, new is initial new line number, and inc is the step between
new numbers. Thus the command RENUMBER 100-300/120,5 will re-
number lines between 100 and 300 inclusive in the sequence 120,125,.....
The range for renumbering can be in any of the following forms:

mm-nn from mm to nn inclusive

mm- from mm to top line number inclusive
-nn from bottom line number to nninclusive
mm asingle line

absent all lines present

Also the new number and increment can appear in any of the forms:

/new, inc start with ‘new’, step in units of ‘inc’

/new start with ‘new’, step in units of 10
Vel els start with 1000, step in units of ‘inc’
absent - start with 1000, step in units of 10

Thus RENUMBER alone will renumber the whole Basic program in the
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sequence 1000, 1010, 1020, ...., while RENUMBER/1, 1 will renumber the
whole file in the sequence 1,2,3,....

When using RENUMBER on part of a program (i.e. not the whole pro-
gram) a range error will occur if the range and new numbers specified are
such that a change in the order of Basic lines or duplicated line numbers
would result, For example, using the program:

100 A = 1
100 B = 2
120 C = 3
130 D=4

attempting RENUMBE 110-/100 will fail because the new number for line
110 will be 100 conflicting with a line already present. Similarly the com-
mand RENUMBER 100-120/121 will fail because line 120 would be re-
numbered 131 which would reverse the order of the last two program lines.
An error will also occur if the values specified result in line numbers greater
than 65535.

The RENUMBER command will detect references to lines which are not
present if they lie in the range being renumbered. If such a line is detected
an error message is displayed and the reference to the non-existant line is
preceeded by a ‘U’ to indicate that it is undefined.

It should be remembered that the RENUMBER command may increase
the length of a Basic program in memory if new line numbers contain more
characters than old ones. If memory space is very limited it is therefore
possible for a memory full error to occur during renumbering with the result
that the program will be left in an undefined state. If there is any danger of
thisitis advisable to have a copy of the program being renumbered on tape.

The AUTO command

This command has the general format AUTO number, increment and is
available to provide automatic line numbers during the entry of Basic
programs using the keyboard. AUTO 100,10 for example will provide line
numbers in the sequence 100,110,120,.... If ‘number’ is not present a value
of 1000 is supplied and if ‘increment’ Is not present its value is assumed to
be 10. Thus AUTO on its own gives the sequence 1000, 1010, 1020, .....
Automatic line numbering can be terminated at any time by pressing the
shift-break keys.

LOGICAL OPERATIONS

String inequality
Logical expressions involving the inequality of strings are not allowed in

.



15

Sharp Basic but have been implemented in the extentions. Thus expres-
sions such as Q$><“YES” are now legal.

AND, OR, and NOT

These logical operators are provided in extended Basic, NOT having the
highest priority, followed by AND, and then OR. Thus the expression:

NOTA=60ORNOTB=5ANDC =3
is equivalent to:
(NOT A =6)OR (NOTB = 5) AND C = 3)

In Sharp Basic true and false expressions are given values of -1 and 0
respectively. Because they are given numeric vaiues logical expressions
can be used in arithmetic statements provided they are enclosed in
brackets. If an arithmetic value is used where a logical value is expected it
will be treated as true if it is non-zero and false if zero.

NEW FUNCTIONS

SET(X,Y) and RESET(X,Y)

These functions are provided to allow a Basic program to determine
whether a point on the screen in high resolution mode is either set or clear.
The function SET(X,Y) will give a value of 0 if position X,Y on the screen is
clear and a value of -1 if it is occupied by part of a normal character or is set
in graphics mode (i.e. ithas been set by a SET(X,Y) command). Xand Y can
be general arithmetic expressions. The function RESET(X,Y) is the oppo-
site of SET(X,Y), giving a value of zero wien SET would give -1, and -1
when SET would give zero. Thus the expressions RESET(X,Y) and NOT
SET(X,Y) are identical.

USR(X) and USR(X,Y)

These functions are provided to pass values to and from machine code
sub-routines. The first parameter X is evaluated and is used as the entry
point to the machine code program. In the second form of the function
USR(X,Y), the expression Y is evaluated and its value is placed in the BC
register before the machine code program is entered (Y must be in the
range 0 to 65535). Both USR(X) and USR(X,Y) are functions which are
used in arithmetic expressions and have the value which is left in the BC
register on exit from the machine code subroutine. For example, if the
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machine code program at 41000 in memory leaves a valug of 12 in BC on
_exit, the Basic statement:

A ~100*"USR(41000) + 25

will set the variable to 1225, Similarly if the machine code program adds the
BC register to itself the expresion;

A~ USR(41000,300) + 2000
sets A to 2600.

CURSOR CONTROL IN PRINT STATEMENTS

Cursor control is implemented through a new PRINT statement which has
the form:

PRINT OZ,Y:*“YES”

which will print YES at position X,Y on the screen, X bring the line number
(0-23) and Y being the position on the line (0-39). The semi-colon after
OX,Y must be present. Cursor control can occur more thanonce ina PRINT
statement as in:

PRINT 010,10;X;012,20;Y;015,30;Z

which will print the values of the variables, X, Y, and Z at the specified
screen positions. The two values which give the screen position (i.e. X and
Y in OX,Y) can be general arithmetic expressions. If only one expression
occurs after O it is used to set the position n the current line. Thus:

PRINT O12,I;*YES"";01+5;“NO”";Ol+ 10;" MAYBE"

with | equal to 20 will print YES, NO and MAYBE at positions 20, 25 and 30
on line 12. The use of O for cursor control is not compatible with the use of
the comma in print statements for tabulating results.

We have used this package for program development and find that itadds
important facilities for BASIC SP-50286. It will be especially useful to those
MZ-80K owners with the smaller 20K machine. The RENUMBER and
DELETE commands are very powerful making program development faster
and easier. Those READEHmo write machine code segments for use
with BASIC will like the extended USR functions. The ability to pass
parameters as arguments to the BASIC USR function considerably éxtends
the power of the SP-5025 interpreter.
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ARDENSOFT Toolpack:,

The software house Ardensoft distribute an extension package for the
SHARP BASIC SP-5025 and SP-6015. This package provides
programmers with a set of program development utilities rather than
changes to the BASIC language.

Three major modifications for the BASIC operating environment are
included in the package, these are:

1. Listing for video or printer.
2. Single key entry of BASIC keywords.
3. Repeat function on cursor.

The toolpak commands are:—

APPEND Link programs together (SP-5025 only)
Auto Automatic numbering of lines

Convert Decimal/hexadecimal conversion
Define Define direct mode statement

Execute Execute defined statement

Find Search program for a specified string
Help List understood part of line offer an error.
Renumber Renumber lines and cross references
Scratch Delete blocks of lines

SDump ‘Dump screen contents to printer
Tabset Redefine tabbing function of comma
Trace Follow program execution order

VDump List all variables
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The Ardensoft Toolpak when used with SP-5025 or SP-6015 adds a pro-
fessional grade BASIC program development system to the MZ80K. If you
write large programs or programs where the maintenance of the program is
important then the “Toolpak” will make program development both easier
and quicker. The standard versions of this package are for 48K RAM tape or
disc operated computers.

Toolpak is a registered trademark of
Arden data processing.
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When a two dimensional array 16 beina dumped thae first index (hanues most
rapidlu and after sach row the second index is printed in brackets,

FRINT?X,Ys I8 a print at command.
X and Y are 0-39 and 024 regpectivelu, ea.7920,12;:°E" prints Kk in the centre of
the screen.

Full string ineaualities are now leaal
ie IF Z#< "33445"' THEN FRINT ‘lte smaller !!!'"

Logical AND & OR are alsa implemsnted .
ie IF X<% AND Y<é6 THEN GOTO 1o

It mayw on occasion pau toa bracket the funetions for claritu.
AND & OR are also leaal in arithmetic supressions provided theu are bracketed

SFEED Data uses a new technique to save daia ta tape which is compatible with
normal basic. No commands have to be siven as it is imelemented automaticalu.
Data recorded with this sustemn loads in 1/5 af the normal time

SPEED BASIC
Modified Basic (With SPEED Data)

SPEED BASIC is a tool kit that also incorporates an improved data read
system. The fast data read only takes a s (one third) of the time to load that
standard SP5025 BASIC takes to load. It is totally compatable with DATA
from 5025 BASIC so you can transfer data written in 5025 and run it on
SPEED BASIC without any modification at all. The other commands so far
as the tool kit go are as follows.

SPEED BASIC is an “overlay” of SHARP 5025° BASIC and retails for
£11.50 including V.A.T.

SPEED BASIC along with the other tool kits or extensions to BASIC are
available from most MZ-80K software stockists.
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Utility functions written in BASIC

Although machine code utility programs are faster than the same functions
coded in BASIC it is still viable to use BASIC as a means to diagnose a
program under development.

The techniques for writing BASIC utility programs are easily understood if
one remembers, and understands, the way in which BASIC ““Tokenizes”
and stores BASIC program text in RAM. This we outlined in the first issue of
the SHARPSOFT user notes.

To use a BASIC utility program the following procedure is adopted. Firsta
useful utility program is written in BASIC. Normally high line numbers are
used, say starting with line 60000. Once this program is working it is loaded
into the MZ-80K BEFORE the program under development is typed in. As
the new piece of software is developed copies are saved on tape or disc
with the utility program. To use the utility we use the direct mode command
GOTO 60000. The utility then operates, displaying on the V.D.U. and or
printer, diagnostic information on the program stored in memory with line
numbers less than 60000.

It is a straightforward task to write BASIC RENUMBER, SEARCH,
TABLE and HEX DUMP utilities. Different versions of these programs for
disc and tape based computers with or without printers are given on the next
few pages.

Each of these programs was written when we were testing SHARP
BASIC. They are as far as we can tell “‘bug-free”’. However, if you find a bug
then let us know and we will attempt to correct it.

A useful extension to these utilities would be on PACK/UNPACK pro-
gram. Often when developing a program it is easier to enter one BASIC
statement per line. This does however, waste memory space and slows
down the operation of a program. Hence normally on completion of a
program, programmers pack more than one BASIC statement per line and
remove REM statements. The process of PACKing (or UNPACKing) a
BASIC utility program can be done by a BASIC utility program. Perhaps
some of our readers would like to try writing one? Send your solutions to us
and we will publish the best three in a later issue!
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MZ-80K — UTILITY PROGRAMS — DUMP UTILITY

(For use with SHARP DISK BASIC SP-6016 and SHARP CASSETTE
BASIC SP-5025)

These utility programs are aids designed to help programmers write
machine code segments for use with disk and cassette versions of SHARP
BASIC. The dump utility programme can be used to display a page (265
bytes) of machine code in hexadecimal format. The dump utility program
shuld be loaded into the MZ 80K memory before typing in your program.
Also it is important to remember that the Dump utility uses BASIC line
numbers 60000 to 60270, consequently the program being developed
MUST NOT contain line numbers within this range. If you do not have a
printer or are using the cassette version of the SHARP BASIC make
changes shown in the program listing. To use the dump utility program enter
the direct mode COMMAND RUN 60000, followed by a carriage return. The
computer requests the user to enter the starting address (in hexadecimal) of
the page to be displayed.

RUN 60000 (CR)
(CR) denote carriage return pressed

HEX DUMP ADDRESS

0000
A
typed in from keyboard
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Dump utility

LG PR THT G

K f s BOSUBEE L B FRINTRIGHT SR, 20

L8 TR T M e

MZ 80K — UTILITY PROGRAM — TABLE

A TABLE program for Sharp Cassette Basic SP 5025

A TABLE program for Sharp Cassette Basic SP 5025 with printer
A TABLE program for Sharp Disc Basic SP 6015

A TABLE program for Sharp Disc Basic SP 6015 with printer

The Basic utility programs TABLE are aids designed to help programmers
to write SHARP CASSETTE or DISC BASIC programs. These programs
can be used to search through a program to locate and list variable names
and line numbers where the variables occur in the program.
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NOTE — TABLE should be loaded into the MZ 80K memory before typing in

your program. Also it is important to remember that these Table programs g
use BASIC line numbers 60000 to 61150, consequently the program being i
developed must NOT contain line numbers within this range. i

To use TABLE enter the direct mode COMMAND RUN 60000, followed by
carriage return. The computer then requests the user to select the line
number range for the table search. The following example will help users
understand how to operate these utilities:—

Example program

200

FOR I=1TO10
B=COS (l)
PRINTLY;Y;:B
NEXT |
BS="TEST”

DIiM DU(10),CS(10)

‘FORA=1TO10

DU(A)=A:CS(A)=BS:TS=TS+CS(A)
PRINT DU(A):TS

NEXT A

END

RUN 60000 (CR)

Direct mode command
(CR) to operate table program

user “test: program
(remember load
TABLE first)

(CR) denotes carriage i
return pressed

FROM ? ALL (CR) user requires all lines to be searched

*k kK Table KKK K

Line numbers processed

MZ 80K — UTILITIES PROGRAMS - TABLE

10 20 30 40 50 60 65 70 80 90 100

Variables----- Line numbers
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10 20 30 50

A 70 80 90 100
TS 80 90

RUN 60000 (CR)

FROM ? 30 (CR) Lines30to60
TO ? 60 (CR) search

ddkkk Table/TP Fkkk

Line numbers processed
30 40 50

Variables---Line numbers

B 30

| 30 50

I, 40

RUN 60000 (CR)

FROM ? 40 (CR) lines 40 to “END”
TO ? END (CR) of program searched

s+ Table/TP ****
Line numbers processed

40 50 60 65 70 80 90 100 200
MZ 80K — UTILITY PROGRAMS — TABLE
Variables----Line numbers
i; 40

| 50
BS 60 80




DU 65 80 90

CS 65 80

A 70 80 90 100

TS 80 90

LIMITATIONS

ONLY 256 different variable names may be searched for in each table

search. If your program contains more than 256 variables search the
complete program in sections.

Utlhty Table/T

35 REM
H PRINT"E¢¢eds  Toble-T *4e99" PRINT
H POKELB1EF. 18D IML St f=154 C=8:LP=0: Y=568000

FORI=1TOlG@: SE ] b= BEl 186
FRINT:FPRIHT: FFIHT“L1n-= hunL--r= processed" tFRINTSFRINMT
5 D-PEEFkRJ+h_

PRINT: FORI=1T0)
: PRINT:PRINT"Uar iab
IFLF > 1BTHENFRINT:LP
FRINT" ":iLH$:
9 LF=LP+1

Fi$="": A=fi+ 11 TFA3=DTHENEAESA

iy

(EHAEN lTl-lf: l"l[ 28

i

THEMAE=A%+" "
HENRg=F$+" "

I’_-‘,UTI (a5 ke T A

24 3B THEMA$=LEF T A%, 22
= bUTﬁtU*ﬁB
IatIFAgE=" M"THENH—P-bﬁTUrUF”@
—1THC IFLEFT#CUS# s JamHETHENE 1RGR

tUE =AE+HLHE GOTORBEER

-1TOE PRIMTLSSE K
- 1 EMD
n=n+1=IF(PEEK(HH%434b*fﬂ<}D—1)THEH6194@
GOTOEBS 10
B IFLM$E=RIGHT$#CUSE RN LEHCLNE ) » THENEGEEE
USE o =0Sg 0 +" "L N GOTOEBEEE
1186 THMPUT'FROM 7 "sLM$: IFASCCLNE ) =65 THEHY =caaaEn: RETURH
G116 H=UALCLHED S IMFUTYTO 7 "sLN$: IFASCCLHE =52 THEMY =806 GOTOG1 136
E1126 VY=UALCLME )
61130 LN$=STRE(FPEEK (A+2 ) +PEEK (A+3 256 7 s IFLAL LME »=5THENEETURN
&1148 IFUAL(LME=YTHENFRINT "ERROR FROM = "s&:"TO = "sY:END
£1158 A=PEEKCA)+2S6+PEEKCA+1 2t GOTOEL 1368
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Utility Table/TP

1 REM
FEINT"E®tdes Takle-
FREIHT-F"4esee Ta L| 1 &

“TF *4e0e" :FRIHT

oooto"'FFIHT’F

ed" tFRINT:FRINT

mrlmhnmbm;r :
" IFRINT-FiFRIMT-F

F"Linﬁ nunbers pro

#ZTED 1 F=F+3

: £ rir '“‘PFIHT FREOTOE1E1A
) IFLP IHTHEHFFIHT FFIHT# ______

PRIMT" ":LH#::PRINT-F" "fLHf'
LP=LF+1

Af="":f=P+1: IFA»=DTHEHEEE5E
IFFEEE A

P S s O e

¥

; H—H+1 IFuFEEh&H,
GOTOea2 16

TR T

i
ot oL o Fe bt b b et ks

i

PEOTOEL 136

b

b

Gos IFUAL CLHE
F' L"1 = "llll HT“ =
-hnTub 5]

S THEHMRETLURH

Lr= TR# xEE}'H+ 3 +FEEK { A+
% Y EMD

4 p="YTHEHFRINT"E
A A=FPEEK (AX+206+FEEK(A+1

T

i
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Utility Table/D

5 REM
FEIHT"E®®4dd

6 POEESE42, 120IML
FﬂFI 1TH1nH

y 0]
FFIHT F‘FIHT Mgy ml 1
IFLF*18THEMFRETIHT ! LF f S{8]

FRIMT™" "ilLH$s p
LF=LF+1

FgE=""2F=H+11 IFH'=[TH&HH

IFFEEF H :
IFiFE
IFiFE
AF=HF+C
F=FEE}

[&]
[E]
[E]
1

0

T
AR R

2,

R

_,T'HEHHs Cgingn
_H$+Il II- IJ' ‘T
FSC (78

T T

e o A S
JOUR R AU U IOUR MU

¢ MiLME: IFH
VAL CLH$ s IMPUT"TO 7
JAL CLHE s

LHF=5TR$(PEEK (A+2 3 +PEEK 2560 IFUAL CLHF »=HTHEHRE TUKHN
IFUAL CLHE =Y THEHFEINT "ER FROM = "3¥:"T0O = "sYEHD
A=PEEK <A +Z56+PEEKCA+1 2 GOTOE11 36

T I O
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Utility Table/DP

SEERE REM
EAZ3E PRINT"Eétees TnblchP 494" IFRINT
EESIS PRIMT-FP"é444es Table he4e IPRINT P
cA848 POKESA42. 1:DIMUSECE =25900: C=0: LP=0: Y=£@006
FORI=1TO16a: U:f.l;-“"-JE&TI.EHLLErllun
2 FRIMT:PRIMT:FREINT"Line rumbers processed" iPRINTIFRINT
FPRINT-F: FPIHT PLine nuwbcr: Fron A" sPRINT-PiFRINTF
SE D-PEEV : 2SE4FPEEE CR+
+FEE}'H+ PHESE A=A+
IFUQLxLH

PPIHT P'FHFI 1T0“9'FFIHT»F“ "1 HE:
FRIMT-FP:FRIMT-F"Uariokles———Line rum
IFLF > 1ATHEMFE INT: PRINT-F: LP=8: GOTOS
FRIHT" "sLHE: :PRIMT-P" ":ilLH#:

LF=LF+1
A="":f= ﬁ+1 IFA:

1=1283 THEHFR=L: GOTOABEZSH
) THE MG B!
IFA=DTHEME
; PG 3 PE p61 ke P
HEMA$=F%+" 1

u-r‘»”TL

45

1 -

1

1 q

1 =
L1656 GOTOEEZ1R
1868 IFLHf PIhHT
clave Uz 154 H
51166 IHPUT"FFHH ? M LME IFHD;’ | ¥
51118 H=URLCLME» 2 THPUTTO 7 "sLH$: GOTOEL 136
£1126 VY=UAL (LHE:

£1138 LH$=S EEE « A+2 3 +FEEK ¢ F+3 3256 THFH
1148 (LH$ »="THEHFRIMT "ERFOR FRO -

511568 H—PEEF'H'+25&*FEE}'H+1' GOTOE11368
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I7265 Rt = h .;:)__rn
19331 Dim U (10), ¢ (18)

MZ 80K — UTILITY PROGRAM —- RENUMBER
Renumber version 1.0

(For use with SHARP CASSETTE BASIC SP-5025)
(or SHARP DISC BASIC SP-6015)

The basic utility programs ‘“Renumber/TAPE” and ‘“‘Renumber/DISC” are
aids designed to help programmers write SHARP MZ 80K Computer.
These programs can be used to locate and renumber program line num-
bers. If you have a printer use utility ‘“‘Renumber/P”, if not use utility
“Renumber’’. Copies of both programs are supplied on the cassette sent
with these notes.

NOTE —either Renumber/P or Renumber should be loaded into the MZ 80K
memory before typing in your program. Also it is important to remember that
these Renumber programs use BASIC line numbers 60000 to 60460,
consequently the program being developed MUST NOT contain line num-
bers within this range.

To use Renumber/P or Renumber enter the direct mode COMMAND RUN
60000, followed by carriage return. The computer then requests the user to
enter the starting line number and the line encrement. The following
example will help users understand how to operate these utilities:—

j
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1. Example program

60 FORI=1TO10
70 Y=SIN())

80 B=COS(l)

90 PRINTIY;B

100 NEXTI

110 BS=“TEST”

120 DIMDU(10),CS(10)

130 FORA=1TO10

140 DU(A)=A:CS(A)=BS:TS=TS+CS(A)
150 PRINTDU(A):TS

160 NEXTA

170 GOSUB210

180 REM

190 GOTO200

200 END

210 RETURN

User test program
(Renumber to load
Renumber/P or
Renumber first)

Run 6000 CR CR denotes carriage return

Renumber/TP

Starting line number is 60
Line number increment is 5
Number of lines processed is 16

ERRORS

MZ 80K — UTILITY PROGRAM — RENUMBER’
2. Final form of example program

60 FORI=1TO10
65 Y=SIN()

70 B=COS())

75 PRINTIY;B

80 NEXTI

85 BS-‘TEST”

90 DIMDU(10),CS(10)

100 FORA=1TO10

105 DU(A)--A-CS(A)=BS:TS+TS+CS(A)
110 PRINTDU(A):TS

Renumber/P output
No errors reported.
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115 NEXTA

120 GOSUB140
125 REM

130 GOTO135
135 END

140 RETURN

3. Commands and limitations
3.1 Enter commands from the keyboard as requested.

3.2 Only 256 lines at a time can be renumbered.

Renumber Utility

o REM
4 PRIMT"Eeddes
5 FU}E‘B4E 1z
a o

RRIMT:PRINT
M= Q=

IriLH=256+E+A

4 PRIMT: PRIH
PRIMT:FPRINT:
5 D—D+4 L=PE

HEH&EEZ 26
HEMD=[+1
ATHEMD=0+1

B} SFORJ=GTOM: IFTACT  =0THEMEEETE
HEXT.J
B PRIMT"O0ld line number "$03" in line "iLiPRIMT" dogs not exist"

hOTn&U47‘
L$;LEH£QL$)}

GF="":RETLIEN
PRIMT"Charse old line number "$E3" to "350L:" in new line "L
8 RETURH




Renumber Utility

£0800 REM

60818 PRINT"Ee¢ees  Renumber TP  ¢¢eee":FRINT:FRINT
506826 PRINT-FP"¢eees  Fenumber-TF 46" :PRINT-P:FRINT-F
60028 POKELIB1E7, 1iDIMTALZS5): AL=6: AH=F21: M=0: Qg=""
20048 IHPUT"Starting line number 7 "38L

6PASa INFUT"Line number increment 7 "3IH

SEAEE PRIMT-F"Starting line number is "35L

EEE7E PRIMT-P"Line number increment is "3 IH

68858 H=IMT(SL-256): L=5L-H+25¢&

60830 D=2Z56+AH+AL : A=FEEK (D+2}: B=PEEK (D432 : LN=256+EB+R

c@loe
ealia
681 ZR
8130
s8148
&@15a
ca1ea
ca17a
ca1ga
8198
eGz288
68z1ie
68220
50238
68240
SE258
SBZER
SBZ7!

cE2e8
SE298
s838a

IFLM=t088aTHEHEE 1 &6

TACH»=LN2 M=pM+1

POKED+2, Lt POKED+3: He L=L+IH: IFL > 235THENL=L-256: H=H+1
IFM>235THENPRINT "Line table full":G0T0S@168

AL=FPEEK <[> : AH=PEEKD+1 » : GOTOEEO98

REM =econd pass

M=p-1:D=18437: FRINT"Humber of lines processed is ":M+1
PRINT-P"Mumber of lines rprocessed is "iM+1
PRINT:PRINT:FORI=1TO39: PRIMT"—": tHEXTIsPRINT
PRINT-P:PRINT-F:FORI=1TOV9: FRINT-F"=": s HEXTI :FRINT~F

FRINT: PRINT:PRINT"ERRORS" :PRINT-F2 FRINT P2 PRINT-F"ERRORS": PRINTF
D=D+4: L=PEEK(D~1)+256+PEEK (D) ¢ IFL >53999THEHEND

D=0+ 1 :H=FEEK<D > ¢ IFH=13THENEBZ18

IFCHC 2137 00 (HS 21 390 %CHS > 173 THENEQRZ 28
IFCH=173)#(PEEK(D+1 =137 > THEMD=0+ 1
éFEH=1?3)*(PEEK(D+1)=139)THEND=D+1
D=D+1:H=FEEK¢[ ) IFH=32THENEOZ27 O

IFCH>47 )4 (H{58) THEHR=H~48: Q$=Q¢+R IGHT$ CSTR$ (A, 12 1 GOTOERZ7E
IFGE=""THENGBZ 268

IFH=44THEHGOSUEBGA338: G0TO6E268

B GOSUBEB3IIE: IFH=13THENGBZ1G

G0TOEE226
F=URL (A% :FORI=ATOM: IFTACJ»=0THEN&BITE
8 HEXTJ
PRINT"01d line number "3:23i" in line "sLIPRIMT" does not exist"

FRIMNT-P"01d line rumber ":Q:" in line “;L:" does not exist":G0T06B438

B QL=IM+J+SL:OL$F=STR${OL) i OLF=RIGHT$(OL$. LENCQLE) )

IFLENCAL$  »(D—A-1>G0SUBEE448: GOTO6A438
IFLENCOL$ 2 (D-A-1>THENOL $=0L$+" ":50TOEH396
FORZ=A+1TO0-1: Q$=MID$(GLE, Z-A- 1 : G=UAL (O3 +48: POKEZ. &

IFQE=" "THENWPOKEZ.32

MEXTZ

Qg="":RETURN

PRINT"Chanse cold line number ":@3" to "30L3" in new line "3
PRINT-FP*Chanse old line number "3@:" to "$G0L3" in new line number "3
RETLIRH i




Renumber Utility

EaEea REM

SER1E FRIMT"E¢e4e4  Ferumber T  ¢@ee"iFRINT:FRINT

SOEZA POKE1BLET: 1:DIMTACZSS ) AL=6: AH=7211 M=@: ag=""

sER468 INFUT"Start i FARE=1

SEA5E INFUT"Line numbnr increment :IN

EEASEH H=IMT (5L 2 H H¥256

20638 D=zSe+AH+AL : A=FEE}

SA16R IFLH= EARBATHENEG1EG

c@116 TAM LN M=M+1

601268 POKED+2,L:FOKED+3, He L=L+IH: IFL »255THEHL =L~

EB13A IFM>2SSTHEMFRIMT Line table full"sGOTOEE

=5 AL=FPEEK ([ s AH=FEEK ([+1 2 GOTOEEERE

8 REM second poss ;

A M=M—1:0=18437 FRINT "Humber of lines proc
FRIMT:PRIMT: FORI=1TOZ%: FRIMT"="5 t HEXT I 2 FF

FIITHENEML

B=PEEK (D430 s LN=256+E+A

tH=H+1

zed iz "iMHL
T

> 12 GOTOERZTE

D=UAL CRE ) FORT=ATOM: [FTAL.T3=0THENSE3TE

A MEST.J

FPIHT"Dld line pumber "3@:" in linme "iL:PRIMT" dogs not exist!
84 6

;+4B:PDKE2:@

T
u$="" RETUREN
PRIMT"Charaes old line numbesr "303" to "10L:" in new line "iL

cU4P@ RETURH
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Renumber Utility

ERRRn FEM

SHE1EH PRIMT"E¢##e4  Renunber| IMT:FREINT
EHEZE PRIMHT-F"éedee E (1 FRIMT-F:PRIMT-F
CHAZE POKEED4E, 1:DIMTACZS 44:AH=181 :M=8: Q=""

SHE4E IHPHT"anrt1ns line rumber 7 sL

S
EEASE IMFUT"Lire number incremsnt "3 IH
E06E6 PRIMT-F"Startina line number
£8687E PRIMTAF'Line numbtr increment is N IH

EEERE

CEATE PLH=256+B+0
ca16a8 UUHUTHEHPGI&ﬁ

ca1ia =LHzM=pM+1

S@128 +2, L8 POKED+3, Hi L=+ IN: IFL > 235 THEML=L~256: H=H+1
&0138 HEMPRINT"Line table full“:GOTOAE16E

Ed148 PIAH=FEEK ([+1 2 GOTOEBEDE
EE158 scond pass
EA168 M=M-1:0=25829: FRINT "Humber of lines processed iz "3M+1

sa17a PPIHT F"Hunber nf 11n== Froces =] M+1

EXTI:FRINTP
'RIMT<FiFRINT-F"ERRORS" :FRINT-FP
FSIFITHENEND

F:
: e
D‘D+1 H FEEkK ¢ ITHEHEEZ 16
IFCHE 2137 2CH {1 F3D THEMEGZ28
IFCH=1733#(PEEK D+ 7 3 THEMD=D+1
IFiH=17" 3)¥'PEEL(D+1) 1393 THENC!=[1+1

2t IFH=32THENEBZ 7@
HEME=H=48: BE=CERTGHTE CSTRECH D, 12 GOTOA27A

FEOTOEEZEE
EHeEZ18

n-“HL‘Q$\ FORJI=ATOM: IFTACT »=0THEHEAZTE

HEXKTT

PRIMT"0ld line number "3 in line ";L:PRINT" does not exist"
FRINTA-F'01d lire nusber "3E3" in line ":L:" does not exist":GOTO6H430
GL=IH+J+SL :QL$=5TRECOL 1 GLE=RIGHT$(OL$, LEHCOL$ >

- IFLEHCEL CD-A-12G05UBES448: GOTO6R4 38

£6390 IFLEN(OL$3<(D~A-12THENOL$=0L$+" ":GOTO6E39E

28408 FORZ=A+1T0OD-1:0F=MIDF(OL$, Z~F: 1 2 D=UAL (B$2+48: POKEZ, 1

58418 IFRF=" “THEMPOKEZ, 32

£A426 HEXTZ

5E4368 Qf="":RETURN

&8448 PRIMT"Chanse old line number ":05" ta "iGEL:" in new line “iL

58458 PRIMT-P"Chanse old line number ":R3" to “1GL:" in mew line number "3
58458 RETURH
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(120
1130
1140
lso
Heo

MZ 80K — UTILITY PROGRAM — SEARCH

1. A SEARCH for SHARP CASSETTE BASIC SP 5025

2. A SEARCH for SHARP CASSETTE BASIC SP 5025 with printer
3. A SEARCH for SHARP DISC BASIC SP 6015

4. A SEARCH for SHARP DISC BASIC SP 6015 with printer

The BASIC utility programs are aids designed to help programers write
SHARP BASIC programs. These programs can be used to search through
a program to locate and list a specified variable and the line numbers where
the variable occurs in the program.

Search may also be used to change the name of a variable or a string of
ASCII characters. Search/TP and Search/D outputs a hard copy record of
the variable name and line numbers. If you have a printer use the utility
Search/TP or Search/DP. Copies of both programs are supplied on the
cassette sent with these notes.

NOTE: either Search/P or Search should be loaded into the MZ 80K
memory before typing in your program. Also it is important to remember that
these Search progams use BASIC line numbers 60000 to 61340, con-
sequently the program being developed MUST NOT contain line numbers
within this range.
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To use Search/P or Search enter the direct mode COMMAND RUN 6000,
followed by a carriage return. The computer then requests the user to select
either FIND, REPLACE, BLOCK or END command. The following example
will help users to understand how to operate these utilities:—

1. Example Program

10 FORI=1TO10

20 Y=SIN(I)
30 B=COS(l) user “‘test” program
40 PRINTLY;B: (remember to load SEARCH)
50 NEXTI i
60 BS=“TEST”

65 DIMDU(10),CS(10)

70 FORA=1TO10

80 DU(A)=A-CS(A)=BS:TS=TS+CS(A)
90 PRINTDU(A);TS

100 NEXTA

200 END

RUN 60000 (CR) (CR) denotes carriage return

Direct mode command to operate
Search program

**** Search **** Search output
Command = FIND FIND command used to search
String = | “test” for ASCII String I.

10 20 30 40 50 Line numbers 10 — 50 contain variable |

MZ 80K — UTILITY PROGRAM - SEARCH

Command = REPLACE REPLACE command used to change

String-1=1 String-2 =M I toMin “test’”” program

Command = BLOCK Search ‘‘Block’ changed from all lines
to 2090

Short form for FIND command

Il
-

Command
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String =BS
60 80
Command = R Short form of REPLACE Command

String-1=BS String-2 = MS

Command END Exit back to BASIC

2. FINAL FORM OF EXAMPLE PROGRAM

80

FORM=1TO10
Y=SIN(M)
B=COS(M)
PRINTM;Y;B
NEXTM
MS=“TEST”
DIMDU(10),CS(10)
FORA=1TO10
DU(A)=A5sCS(A)=MS:TS=TS+CS(A)
PRINTDU(A);TS
NEXTA

END

DU(A)=A:CS(A)?MS:TS?TS+CS(A)

LIMITATIONS

1.

Only 256 lines at a time can be searched — use block command if the
program is longer.

In the replace command “string-1" and “string-2" must be the same
length.

Only ASCII characters can be searched for a replaced — remember
BASIC reserved words are held as “‘tokens”’.

If entering from the keyboard a string with leading blanks then enteras
“TEST ; i.e. quotes before the leading blanks.
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O’*Q#" FFIHT

166

GOTOELAZE
PREINT"Ta
FORI=GTO

Bt et
EMFRIMTLICI s tFRIMT-FLLICT 5 s LP=LF+1

&6 FRINT"Ureaual lemaths "3 1176

PR L=L+4tLH F : L 13t IFLH =Y THEMRETLRHN
20 GOSUEE]
FORi= 1TIILEH

CHIDECFZE, To 100 i HEKTI

HEHEETLIRH
(5]

5 FORI= ITHLEH Flgs
%FEHPifPEE}'L+I 12o=MIL$ P14, I. 12 THEHELZFE
ME=TI: IFJ=1THEME1Z18
RETURH

IHFUT"FFDH 7 "iHL#fIFHS
s=UAL CHLE
IHPUT"TO

CHLE »=cSTHEHL 2=184Z72 Y
ATHEMY =c G886 G0TOL 1328

iPEE}'R+ J+PEER
THEHFPIHT"E




Utility Search/TP

£06008 REM
60218 FPRINT"Eedeee

689208 FPRINT-F"éeede

58938 POKE16167. 13 UM—
c@94@ DIM Li<
€@9568 THPUT"Corm
68968 PRINT-F"C
A97a IFRHCQHL$

L=t
£1005 FORT=aT!
61618 INFUT"String

G2 MEXTI
P1$ IFF1=""THEHE 1816
sPLE

PRINT-F"S : |
L=L+4: LH=255+F EEKCL~132 IFLH>=YTHEHEL 168 ”
4 5
L1cOMa=LH: OM
510668 L=L+1:IFFEEK{L 4

£1878 GOTOE1838
51028 PRINT"Too mary — first
61898 PRINT-P"Too many - first
&1186 FORI=GBTOZ55: IFL1C12
61118 IFLF>18THENFRIMT: LF=8
£1128 HEXTI:PRINT:FRINT-F:RETURH
51138 INPUT"Strina-1 "sP1$: INPUT"S
6114@ PRINT-F"Strina - 1 = "sP1$:" =
61156 IFLENCP1$)=LEN(P2$)THEHS117d
611668 PRINT"Uneaual lenaths “iPRIMT<P"Uneaual lemaths":GOTOEL1ZE
61178 L=L+4: H=256+FEEK (L2 +PEEKL~11: IFLH»=%THEHRETURH

51188 GOSUBS1Z1G: IFCH=13THEHE1 178G

61196 FORI=1TOLEMCFZ$2 i POKECL+HI—1 0, ASCCMIDECP2E. 1. 102 HERTI

612688 L=L+LEM{F2$>-1:G0OTOR1 158

61218 J=-1:l=L+1:CH=PEEK L 2 IFCH=13THEMRETURN

61226 IFCHR$(CH)=LEFT$(P1$.13THEN&1Z248

61238 GOTO61Z21@

61248 FORI=1TOLEM:F1$2

512568 IFCHRE(PEEKCL+I-130=MID$CF1$. I, 12THENE1Z7E

61268 J=1

61278 HEXTI:IFJ=1THENG121@

612286 RETURH

61298 IMPUT"FROM 2 "sHL#: IFASCCHLF)=CSTHEHLZ=18437 1 Y=c008E8: RETURM
61295 X=UAL(NL#$)
613068 INPUT"TO 7 "3HL$: IFR“E(NLS’—SQTHEN”—&HDﬁB GOTOELZ
&131@ y= UﬂL(NLs)

61320 A=1843 y
61325 NL$=STR$(PEEK(R+ 2+PEEK(A+3 042560t IFUAL CHL# —1 RETURH

61338 IFUAL CHL$)>="'THENFRINT"ERR FROM Tidst TO = pEEE: FEETURH

Fut " i FRIMT-F
(I23 tPRIMT-FLICI33 iLP=LFP+1

268

61346 A=PEEKC(A)+236+#PEEK(A+1 22 GOTOE132S # I
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Utility Search/D

HEGE REM
& FFIHT"E0000¢

-1t IFLH>=YTHENE1 188

v~ first 255 output”
i BTHEMFRINTL1C I3 s PFRIMT/FPLICI 25 sLP=LP+1

HEHbIl’@

ths ":GOTOS1138

L»+PEEKCL—1 22 IFLH»=%YTHENRETURN

P IFCH=13THEHE1 178

CL+I-13, ASCCMIDE (P2, 1, 122 NEXTI

R s O A e TN (R e e R0 0 0 0 e 0 0 s 8
perrs

R =1TDLE
b”BH L=L+LEN(F2 21188

1°1U J=—1tL=L+1:CH=FPEEK L »: IFCH=13THEHRETLRMN
‘ZE IFCHR$CCHO)=LEFT#(F14$, 1 JTHENE1 248
BOTOE1210
248 FORI=1TOLEM(P1%$)
IFCHR#(PEEK(L+I-122=Mi0#(F1%, I, 13THENE127@

J=1

HEXTI: IFT=1THEM&1218

88 RETURHN

2908 IMPUT“FROM 7 “:ML$: IFASC(HL$)=6STHEHL2=25299: Y=6080E: RETURN
“‘”ﬂL'NLf)

INFUT"TO 7 “:HL¥: IFASCCNLE»=62THENY=ca080:50T061320

61310 =UHL(NL$)

61329 H 5]
€132 HL¥ UTE’fFEEk\R+4)+PEEkfﬂ4 %4256 8 IFUAL (ML$ »=KTHENL2=A-1 : RETURN

£1330 IFUAL (HL$)=YTHEHFRINT"ERR FROM = "iXi" TO = “;Y:L2=25899:Y=500003 RETURM
&1348 ﬂ=PEEKCﬂ)+25c0PEEKLR+1"EOT061?£5
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Utility Search/DP

€068 REM

60918 FRINT"Eet¢+ee  Sea ch/CP 4oeee  IFRINT
68928 FRINT-F'é¢séee Sedee L PRIMT AP
6A3T6 POKESR4E. 120M=02 3599=V=EBBB@:LP=B
&a940 2
[Saiciis)
els )
€a97a
€a9za
EE925
EE238
&1608
61663
&lala
E1E2E
1628
6184H 5

=13 IFLH»=YTHEHE 1 166

= outrut"
outeut “IFRINT-F
THEHFRIHTLI I35 tPRIMNTAFLICID; sLP=LP+1

6114H {
611568 IFLEHCF1
1168 PRINT "Uneal = f PUUneaunl lenaths":GOTOEL 136
3 L=L+4 S+FEERCL-1 28 IFLH=YTHEHRETURH

& EO0SLIE:

1748 FORI= ITHLEH Pl
61258 IFCHRECPEER(L+I-102=MID$(F14.1, 1>THEH:1270

J=1

MEXTI: IFJ=1THEHE1Z210
FETLIEH
IHPUTfFFHH ?

"sHL$: IFASCCHLE =69 THENY =£08530: GOTOE61 329

"sHL$: IFASCCHLE»=ASTHEHL2=252%9: \'=¢ @B0u: RETURN

S5 s IFURALCHL $2=XTHENLZ

{(R+2)+PEEK -1
i AT

YTHEMFRINT"E
SeHFEER (A+] 21 GOTOEI3ES

RETU
W= cana RETURH
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MZ 80K — UTILITY PROGRAM — SEARCH
Notes

$hort forms for the command words are allowed — £ for FIND, R for
REPLACE, B for BLOCK and E for END.

2.  Atentry to SEARCH the program assumes that all the user programk
will be searched.

3.  The selection of a block of line numbers is allowed using the following
forms:—

Responding to “FROM ? *’ with ALL (short form A) will switch the
program back to search all lines.

Entering two distinct line numbers will define a search and
replace block — for example:—

10

100
search FROM ? 100 FROM ? ALL —sets search over
block TO ? 200 entire program

200

1000

Responding with End to “TO ?”’ causes a search from line x to
the end of the program. Note the short form END is E.
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“QUIZZ” program for the SHARP MZ-80K

PROGRAM SPECIFICATION
QUIZZ s a general purpose question-and-answer type game. Although I’'ve
done it here as a Pop quiz, it’s just as suitable for most subjects; eg mus'c
from the twenties (for PCW editorial staff!) or boring things like history,
geography, etc. . .

The object of the game Is to figure out the answer (line 3 of the display) by
successively building up the clues (lines 1 and 2 of the display). Each of
these lines consists of up to 36 dots, one for each capital letter: when you
clik a key that key’s letter pops into place on each line IF it occurs, rather like
in Hangman.

The catch is that you’ve only got so many goes to work out line 3 (see the
program narrative for how to set this). If you don’t get the answer inside your
allowance; of if you get it wrong, the machine will insult you, a little guy’ll fall
off the top of the screen, and your score for that game will be zero.

Get it right however, you’ll be congratulated and your score’ll accumu-
late. Either way the computer will fill in the dots so you can see what each
line said.

Finally you’ll be asked if you want another game. If you don’t then your
accumulated score will be presented as a percentage.

PROGRAM NARATIVE

In the program each individual game consists of 3 entries, printed on the
video as three lines, one above the other. These are *1. The CLUE; 2* An
additional HINT or whatever; *3. The ANSWER which you’ve to guess.
Let’s call the groups made up of these 3 lines ITEMS. Each item fits
comfortably into one DATA statement.

The computer will choose one of the many ITEMs at random and print out
its 3 entries as 3 lines of stars, a star for every letter. Beneath it’ll print full
instructions on what to do.

The program’s now waiting for you to click a key: When you do it'll scan
along each line and pop in the corresponding letter if it occurs. Your shots
are counted and shown on the video as a litle fella bumping one to the right
each time. If you run out of shots or get it wrong, he falls off the top with
appropriate sound effects!

Features

*1.  You can adjust the difficulty of the game in two ways:
a) By changing the divisor at LINE 540.




HEHT

REMARK® GEWERAL RUIZ PROGRAM
REMARK® by JOHN TRIFFICK 1921
REMARK® Set variables
PRINT"E"

TRIES=8

ALLOWANCE=8

ITEMS=20: REMARK® ITEMS is the
DIM LINEFCZ0. L0302 TC3)

FOR k=1 TO 3

LINEF(ky=""

HEKT K

REMARK® FPrint headings

READ HEADIWGE

PRIMT HEADIMGH

READ KEY#

PRINT KEY#

RESTORE

REMARK® Print board

LET A=53448:B=53485:C=73

FOR K=1 TO 3&

FOKE A.C

A=A+1

HEXT

A=53482

FOR K=1 TO &

FOEE A:C:FOKE E.C

LET A=A+48:E=E+40

MEXT K

FOR K=1 TO 38

POKE R, C

A=A+1

HEXT K

REMARK® Choose item tall thres
B CHOICE=IHTCITEMSHRMEC] 3543

IF CHOICE = FREWIOUS THEW 428
LET PREUIDUS = CHOICE

FOR K=1 TO CHOICE

READ LIHE$C13:LIHEFC2, LINEF(3)

"8 NEXT K

RESTORE
REMH (L bpt _ue line comtrols

LET ALLOWAMCE = L{Zx-1,75
REMARE® Set we little man
LET A=5348&:E=71

FOR K=1 TO HLLUMHHEE

FOKE A:E

A=A-1

HEXT

LET B=Z@Z

FOKE A, E

B REMARE® Print dotz for each letter

PRINT"OZDES"
FOR k=1 TO 3
FRIMT"B":FRIMT TABCTCK» 33

ke of GAME itens

liness




FOR I= 1 TO LCK>

B ME=MIDF(LINE$CKD, 1.1

LET M = ASCC(MED

IF €M < &53+CH > 28 THEN FRINT M$: E0TO Fze

PRINT "#"3

HEXT I.K

REMARK® Print the rules

FRINT"ZBE"

PRIWT" Clik amy letters until wou
PRINT" think wou know whot“s on line 3
PRIMT" then twee the [=]1 sian followed
PRIMT" by the name and the LR kew":
REMARE® Accerpt plaver s auess

MUSIC "REGaRE"

GET GUES®: IF GUES#=""THEH 218

3 1
IF TRIES » ALLOWAHCE THEM 1868
FEMARE® Fill in suessed letter

268 PRINT"IZSDERDR

B FOR I=1 TO
B IF GUES

FOR K=1 TO
PRINT TRECT

ME=MIDFLIHES

:3 THEN FFINT g MUSIC

FRINT"S
HEXT I:FFIHT"B"

Mowe the little man

"8 A=A+l

pRslaiz}
1aia
16z8
18ze
la4a
16858
18ea
1ava
1688
1a9@
11@a
111
1128
1138
1144
1158
1168
iiva
1160
1198
1268
1218

ARK® Accert susssed name
FRIMTTAECTS0—205
MUSIC "<A1TG1aA1"

IHFUT GUES#

IF GUES#$=LINE#{3» GOTO 1388
REMA Else auess proved wrond.
FREINT"OZEEDENSDBERIES"

FOR E=1 TO 5

FRINT"Duffer! "$:HEXT

FOR J=F TG 4 ﬂTEF =1,

FOR E=1 7O 3

TEMFO k:MUSIC “"BA"

TEMPO J:MUSIC “Ga“

MEXT K, J

TEWFPO 4

REMARK® Push little man of f the
FOR E=1 TO ALLOWAHCE-TRIES

FOKE A,B:FOKE C.Z262
A=A+1:C=C+1: POKE A.B

MUSIC "Ba"

HEXT K

FOR K=1 TO 3:B=2861

wherewer it

Do duffers

1LOR.

[nlatut B -3

stding.
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1228 FOR J=1 TO 4

1238 POKE A.9

1240 LET A=A+40:B=B+1

1250 POKE R.B

1260 MUSIC "BB"

1278 NEXT J.K

1286 GOTO 1348

1296 REMARK® Winners’ endins

1366 PRINT"DEZZZEZDIBOIRDIDENE CONGRATULATIONS! COHGRATULAT IOHS!
1316 MUSIC "GBABGOAB"

1328 POINTS= POINTS+1

13386 REMARK® Fill in the answer

1348 PRINT"@ZZRDRR"

1350 FOR K=1 TO 3

1366 PRINT TRBCTC(K) 2

1376 FOR I=1 TO L(K>

1380 M$=MID$CLINE$ (K>, 1,1

1398 PRINT M#$:

1498 MUSIC "Aa"

1418 NEXT I:FRINT"S3"

1428 NEXT K

1430 REMARK® Tot ur the score so far. Ask if another same.
1448 GAMES =GAMES+1

1450 FOR K=1 TO Z@8@: HNEXT

1466 PRINT"EBZBZEBZEWant another aame? (Y or M2

1476 GET KEY$: IF KEY$=""THEH 1478

1488 IF KEY#$="%" THEN 12@

1498 POINTS= INTC(FOINTS+188- GAMES )

1508 MUSIC "“RAIR1AIR1-AL"

1516 PRINT"EREZRNDENIRRSEEREEREEEY our score is "IPOINTS: "5

1520 STOF:END .

1536 REMARK: [ata section

1548 DATA POF QUIZ

1558 DATA Lines 1 to 33 Sinser .Year. Title

1568 DATA DUMMY

1570 DATA ELVIS FRESLEY. 1961, ARE YOU LOMESOME TOMIGHT

1588 DATA DURME ED[Y, 1961,RING OF FIRE

1598 DATA FPETULA CLARK. 1961, ROMEQD

1608 DATA JIMMY DEAM. 1961.BIG BAD JOHM

1618 DATA ACKER BILK.1962,STRAMGER OH THE SHORE

1628 DATA CLIFF RICHARD: 1962, THE YOUME OMES

1638 DATA GERRY AND THE PACEMAKERS. 1963, HOW DO %00 0O IT

1646 DATA THE BEATLES.1963.FROM ME TO %0
1658 DATA THE CRYSTALS. 1263:AND THEHM HE KISSED ME

16660 DATA PETER.PAUL AHD MARY. 1963, BLOWIN® IH THE WINC
1678 DATA HERMAN S HERMITS. 1964, 1°M IWTO SOMETHING GO0
1688 DATA PETULA CLARK, 1965, DOWNTOWH

1698 DATA THE SEEKERS. 1965,1°LL HEVER FIHD AHOTHER 40U
17068 DATA HERF ALPERT,1966.SPAMISH FLEA

1718 DATA HAHCY SIHATRA. 1966, THESE EBOOTS ARE MRDE FOR WALEIH-
1720 DATA FRANK SIHATRA.1966.STRANGERS IN THE HIGHT
1730 DATA TOM JONES.1967.THE GREEMW.GREEW GRASS OF HOME
1748 DATA CAT STEVEHS.1967.MATHEW AHD SOM

1758 DATA CLIFF RICHARD,1967.IH THE COUNTRY

1768 DATA ENGELBERT HUMFERDIMK.1967.RELERSE ME

1770 DATA KEITH WEST,1967,EXCERFT FROM A TEEMAGE OFERA
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48

ALLOWANCE is the variable to determine how many shots you'll
be allowed. It's calculated by dividing the ANSWER line of the
chosen item by 1.75. Increase to 2 or more and make it harder!
b) The program only stars out CAPITALS, so you can show figures,
special symbols and small letters.
This is controlled at LINE 700.
It’s also very easy to'add or change items. .. Just remember that
each entry shouldn’t be longer than 36 characters. Also change
variable ITEMS at LINE 150: This is the number of game questions
and shouldn’t include your subject title and line key.

John Trippick
ML14AA

—
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BOOLEAN ALGEBRA ON THE MZ-80K
by
P.L. BIRCH

The term ‘Boolean algebra’ suggests a rather esoteric mathematical disci-
pline, but in fact it is a technique which you use all the time in your
programming, perhaps without realising it. A fuller understanding of the
ways in which Boolean methods are used by the computer can lead to more
economical code, and a number of useful programming ‘tricks’.

The IF . . . THEN’ Statement

The computer uses Boolean algebra to make decisions on whether state-
ments, or groups of statements, are true or false. True statements are
assigned the value ‘-1, while false statements are assigned the value ‘0’,
Though in fact the computer will recognise any non-zero number as rep-
resenting a true statement. Let's see how this applies to the ‘IF . . . THEN'
statement which is ts most common use.

Look at the following simple program:

10 X=t1
20 [IFX=1THEN PRINT “TRUE”: END
30 PRINT “FALSE”

Running this will of course result in the word ‘TRUE’ being printed. The
computer has examined the statement ‘X=1’, found it to be true and
assigned it the Boolean value ‘-1’. This ‘truth’ value then activates the
‘THEN’ part of the statement and the word ‘TRUE’ is printed. If line 10 is
changed to ‘X=23’, the statement ‘X=1’ in line 20 is now false, and will
therefore be given the value ‘0’. The ‘THEN’ statement will not now be
invoked and the program will continue to line 30. To convince yourself what
this is indeed what has happened, try the following experiment. Simply
change line 20 to:

20 IFOTHEN PRINT “TRUE’: END

The computer prints the word ‘FALSE’. Instead of giving the computer a
statement to evaluate here, we have given it a Boolean ‘false’ value already
worked out. It recognises this and acts accordingly. Similarly, changing line
20 to ‘IF -1 THEN. . ." will cause the computer to print ‘TRUE’ since it
recognises the Boolean ‘truth’ value. -1 may be replaced with any non-zero
number with the same effect.
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AND/OR -

The true value of this mode of working comes when we wish the computer to
evaluate groups of statements. To enable this to be done Sharp BASIC
provides what are known as ‘logical operators’. Two of thse are described in
the SP-5025 manual: ‘AND’, represented by the ‘*’ symbol, and ‘OR’,
represented by ‘+’. To demonstrate the use of these operators we can
change line 20 of our program as follows:

20 IF (X=1)*(Y=1) THEN PRINT “TRUE”: END

By assigning various different values to X and Y in line 10, we can test this
out. The program will print “TRUE’ only if BOTH X AND Y are set to 1, in
other words only if BOTH statements are true. Now that we know the
Boolean basis on which the computer makes decisions we can see why this
should be so. The two statements, ‘X=1"and ‘Y=1" are each assigned their
appropriate Boolean value according to their truth or falsity, and the ‘%’
operates on them exactly as it does in its more familiar role as a multi-
plication sign. If both statements are true then -1%-1=1—a non-zero value
representing truth — and the ‘THEN’ statement is invoked. If either state-
ment is false (value 0), however, the whole expression will evaluate to zero,
because anything multiplied by zero gives zero. The ‘OR’ operator may be
similarly tested by substituting ‘+’ for ‘%’ in line 20. The computer will now
print ‘TRUE’ if EITHER statement is correct, or if they are BOTH correct.
Again the ‘+’ sign is acting in its usual arithmetic sense:

-1+-1=-2 both statements true — non-zero result indicates truth.
0+-1=-1 one true, one false — still a non-zero result.
0+0=0 both false, therefore combined result is false.

Statements connected by the two operators described may be joined in
chains of any desired length, subject of course to the maximum length of
program line permitted by the BASIC interpreter. Thus:

20 IF(A=1)+(B=1)+(C=1)+(D=1) THEN. . .

will invoke the “‘THEN' statement if any one or more of the statements is
true. Change the ‘+’ symboals to ‘&’ signs and all four must be true before
the ‘THEN’ comes into play The logical operators have their usual
mathematical priorities so

20 IF(A:‘1)+(B=1)+(C=1)*(D=1)THEN. o

willwork if A=10R ifB=10ORifBOTHC AND D=1. These priorities may be
modified with brackets in the usual way, for instance:
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20 IF (A=1)+(B=1)+(C=1))*(D=1) THEN. . .

would give a true result only if D AND one of the other thre variables were
equal to one. If this seems confusing on paper, a few minutes spent playing
around with various combinations on the computer should make it clearer.

IF . .. THEN Party Tricks.

Most of the above techniques may be understood and used without an
appreciation of the Boolean algebra underlying the ‘IF . .. THEN’ state-
ment. We can now, however, start to probe a little deeper and uncover one
or two wrinkles which are not in the official Sharp BASIC manual.

The ‘+’ sign used as a logical operator in an ‘IF’ statement represents
what is known in logic as an ‘inclusive or’. In other words it returns a ‘true’
signal if either or BOTH of the statements related by it are true. Another
operator which is sometimes useful is the ‘exclusive or’. This will return
‘true’ only if ONE of the two statements is true, NOT if they are both false or
both true. The Sharp manual makes no mention of the existence of an
exclusive ‘or’ operator for use in ‘IF . . . THEN' statements, but it does exist.
Itis the minus sign ‘. You can try this out by substituting ‘' for ‘+ " or ‘" in
line 20 of our usual program. You will find that the computer prints ‘TRUE’ if
X is equal to one and Y is not, or vice versa, and ‘FALSE’ if they are both
equal to one, or both not equal to one. The other arithmetic operators (‘/’
and *’) may also be used in ‘IF’ statements, but ‘/’ tends to cause error
messages as it leads to division by zero, and “’ does nothing particularly
useful than | can see. However, you might have some fun playing about
them them!

Since all the above tests may be carried out on numbers using ', ', or
“instead of ‘=", it is not generally useful to be able to NEGATE a test of
truth by Boolean manipulation. To test the UNTRUTH of X=1, we can
simply test the TRUTH of X1. Negation can be useful however when we
are dealing with strings rather than numerals. Some BASICs allow state-
ments of the form: IF A$ X’ . .. but Sharp SP-5025 BASIC does not. It
allows us only to test the equality of strings. This often leads to awkward
constructions such as:

100 IF A$="X" THEN 120
110 GOTO 1000
1205 evysAY-

when a branch is required conditional on the strings being unequal. Our
knowledge of Boolean algebra enables us to overcome this by NEGATING
the test of equality. Change the program to:
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100 IF (A$="X")+1THEN 1000
1208 0.0 &

If the statement ‘A$="X" is true it will be assigned the value ‘—1’. Our
new program will add one to this, giving 0. The computer willinterpret this as
untrue and will not branch. If the statement is untrue it will be assigned the
value ‘0’. 1 added to this gives 1, a non-zero value, and the computer will
branch to line 1000, interpreting the statement as true. One word of warning
if you are using this method to negate a series of statements connected by
the ‘+’ operator. If more than one statement is true this will lead to a total
‘truth’ value of perhaps —2 or —3 being calculated. This will not be negated
by +1 as in the above example. The safest way out is to use the ‘SGN’
function, which returns a value of —1 for any negative number, as follows:

100 IF SGN((A$="X")+(B$="“Y"))+1 THEN 1000

Once again it's well worth while spending some time playing around with
this technique so that you can become familiar with it.

Avoiding IF . . . THEN.

The Boolean functions described above were provided in the BASIC inter-
preter principally for use within ‘IF . . . THEN’ statements. Since they are
closely related to the normal arithmetic routines of the interpreter, however,
they can also be used in other situations, though once again the Sharp
manual does not tell us this. When the interpreter encounters an expression
of equality, or an expression of inequality (using *’ or ) totally enclosed in
parentheses, it will evaluate the expression for truth or falsity and assign to it
the appropriate Boolean value. To confirm this enter the following to the
computer:

X=4:PRINT (X=0),(X0)

The computer prints ‘0’ and ‘—’ respectively, since the first statement is
false and the second true. Omission of the parentheses will result in an eror
message, by the way. We have the mean, then, to assess the truth of falsity
of an expression without recourse to the ‘IF . . . THEN’ statement, but what
use is this to us in practical programming? Well, in some circumstances it
can save a good deal of program space. Let’s look at a simple example.
Suppose you are programming a ‘Battleships’ type game. There are three
types of ship: battleships, cruisers and destroyers. You wish to compute a
score which depends on the type of ship sunk. 6 points are to be awarded for
a battleship, 4 for a cruiser and 2 for a destroyer. The obvious way to code
this is something like the following:
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100 IF A$=“B” THEN SC=6
110 IF A$="C” THEN SC=4
120 IF A$="“D” THEN SC=2

By using our knowledge of Boolean algebra, however, we can condense
this all into one line of code, as follows:

100 SC=—6%(A$="B")—4"(A$="C")—2*(A$="D")

The score relating to the true statement is the only one which will be
accumulated into ‘SC’ since the other two will be multiplied by the zero
Boolean constants. The minus signs take care of the fact that the Boolean
‘truth’ indicator is — 1, and thus ensure that ‘SC’ ends up as a positive value.
These Boolean numbers can be subjected to any of the mathematical
operations or functions of which the computer is capable, but be careful of
those which would create an error condition if applied to zero, or to a
negative number.

I hope this article will encourage you to examine the decision making
capabilities of your MZ-80K more closely. The classical use of the
‘IF ... THEN’ statement is often the best course of action, but sometimes
the techniques discussed here will make your life easier, and your programs
more economical in memory.




Dear Sirs:

With reference to Issue Two of “Sharpsoft User Notes”, in particular the
Hints section, | would like to add my discoveries to your list. These are a few
of the most useful:

1. POKE 4464,1 changes to lower case letters and graphics but does
NOT switch the LED to red. Using 0 as the argument returns the
computer to upper case as usual.

2. USR (33) (0021H) records the program header, and USR (36) (0024H)
the program. Note: this can be used if the command NEW has been
executed, thus saving a potentially lost program.

3. ARESET switch can be fitted to the socket on the main PCB as follows:
connect either the two holes nearest the RAM chips or the opposite two
holes via a push-to-make switch. (See diagram). The middle two holes
do nothing. If a conventional switch is fitted, two presses will of course
be necessary.

4. Address 17828 decimal contains the ASCII value of one key being
pressed, and can be accessed thus: first POKE 10167,1 (0 will restore
the PEEK protect) and then use a GET without the usual IF . . . THEN
tacked on the end. On the next line put whatever variable you like
equalling PEEK(17828) and this will become the ASCII code of the key
currently depressed. After this the user can adapt the routine how he
likes; an effective use is in games, because this function eliminates the
need for constant hitting of a specific key. Once a key is depressed, the
computer needs no more presses to achieve continuous action. This is
certainly very difficult to describe and is best demonstrated on an actual
machine.

5. Aline with the number 0 can be achieved thus: make line 1 the line you
want to be line 0, and then POKE 18440,0 and POKE 18441,0. The line
1 will now be line 0, and cannot be deleted from the program (unless it is
renumbered using a BASIC toolkit routine).

Other points | would like to make are: what is a global variable? Disc as in

drive is spelt disk as is programme spelt program in terms of computers.

| hope the above will be of use to you in the future. | cannot emphasise the
superiority of the PEEK(17828) routine over a normal GET, it really needs
trying out on an MZ-80K.
Thanks for an enlightening and very readable publication.
Yours faithfully,
P. Clark
SS13QP

Note Mr Hollingdale, the author of the enclosed music programs, has given

permission for their use in any situation.
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DIAGRAM FOR RESET SWITCH returns to monitor,
does NOT ciear memory
not
connected
o (-] (4]
(o] o P )
these
are OK connect these two or the opposite two
to connect

2.S. Sharp says $1200H for BASIC cold start, and $1260 for warm start.
The latter is incorrect, as 1260H is in the middle of a routine. 124BH will be
found to be correct.

Dear Sharpsoft,
| have discovered that if you enter:
POKE 10680, 1
in the start of a program, it cannot be listed. This can be cancelled by
entering:
POKE 10680,0
If you would like a routine that stops the program in use being “broken
into”’, | have a short listing that can be entered at the very start of a program.

P.HENDRIE
CB3 0EG

Yes please _ [ am sure this would be of interest to our readers.
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R.J. WALSBY
Surrey

Mr. Walsby,
Work is being carried out in this area and as soon as something aspires
we will let you know. Ed.

To SHARPSOFT Ltd.
Simple BASIC SP-5025 line renumbering

The following short program renumbers lines of a BASIC program starting
from N and increasing in steps of S. It does not adjust the line numbers of
GOTO and GOSUB commands but for a simple program these can sub-
sequently be adjusted using a manual edit.

5000 J=18438:M=256:N=100:S=10

5010 JN=PEEK(J)+M*PEEK(J+1)

5020 LN=PEEK(J+2)+M*PEEK(J+3)

5030 IF LN=5000 THEN STOP

5040 HB=INT(N/M): LB=N-HB*M

5050 POKE J+2,LB:POKE J+3,HB

5060 J=JN:N=N+S:GOTO 5010
Enter this program after the program to be renumbered and then enter RUN
5000.

C.J.McDWOQD
BN6 8NE

Dear Sirs,

| was pleased to receive the second edition of the User Notes. The Star
Wars program is very enjoyable! It is certainly a good idea to print a major
program in each edition. However, why not include more information on the
various hardware items available for the Sharp. Eg. Colour, High Resolution
graphics, 80 column screen, interface units etc.

| have enclosed a short program which may be of interest to some
readers. Also here are a few more Pokes: Poke 57351, 116: Poke 57359,09:
Poke 57349,02. They allow the internal clock (TI string) to count down to
1/60th of a second. Unfortunately the hour count is lost and the minute
count’'s maximum is 23. However, this may be useful for some games etc.
(NB. The Pokes must be done in the correct order otherwise the conversion

will not work.)

This short program may be useful to anyone who wishes to have a
flashing cursor whilst using the GET statement. The cursor is user-
definable and ‘blinks’ between any two graphics.

The short machine-code program calls ‘POSITION’—a monitor machine-
code routine which converts the ‘CURSOR’ position to an absolute address
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Dear Sir,

| have a suggestion for the new User Notes, that the article printed on
page 109 of the November 1980 Practical Computing, concerning Cursor |
Addressing be reproduced in the User Notes. | have found that the resultant |
ease of cursor control superb and itis likely that many MZ-80K usars did not
see the original article.

P.E. PARKER
GU147DT

Due to copyright we cannot reprint the above article _ suggest readers
obtain a copy from Practical Computing.

Dear Sir,

1. If B.P. Windibank wanted to generate a pause in a BASIC program he
could have omitted the PRINT ** ’; and saved himself a few bytes (and
coding effort).

2. POKE 4464,1 gives lower case letters
POKE 4464,0 gives upper case letters

3. POKE 10608,1 makes a program unlistable
POKE 10680,0 restores.

The following shows how continuous movement can be made only when

a key is depressed:—

10 POKE 10167,1
20 GET A$:IF PEEK (17828)=0 THEN 20
30 PRINT" Z7;:GOTO20
To find the numeric value of a key, run the following:—
10 GET A$:PRINT PEEK (17828);:GOTO 10
If a lot of printing is to be done in a program spaced equally across the
screen, put the text into a string and then call the print subroutine.

e.g. 10 A$=“THIS IS”:GOSUB 500

20 A$=“WHATEVER YOU WANT TO PRINT"" GOSUB 500
30 END
500 PRINT TAB((40—-LEN(A$))/2);A$:RETURN

B. LOCKEY
Woolwich

Dear Sir,

| have noticed in certain arcade games that 8 keys are used to control
your piece on the screen, horizontally, vertically and diagonally. While thisis
all right for slow games it is impossible for fast ones.

So is it possible to fix joysticks to the MZ-80K, because this is what these
8 keys are really doing. | feel with SHARP’s excellent graphic keys this
would be a natural extension.
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(D000-D3FF) and returns with the value in the HL register. This value is
then loaded into ‘VIDPOS’.
USR(2559) calls another monitor routine which ‘blinks’ the cursor on the
screen pointed to by ‘VIDPOS'.
N= the number of character entries required.
CO=any graphic code corresponding to the Display Code Table inthe
BASIC manual i.e. 0-255.
C1= similar to CO.
5 POKE 4498,CO: POKE 4494,Ct
10 GOSUB 100
15 FORT=1TON
20 USR(50000)
25 USR(2559): GET AS: IF AS= " THEN 25
30 B£=BS+AS
35 PRINTAS;
40 NEXT
45 END
100 LIMIT 50000
105 FOR U= 50000 TO 50006
110 READ F: POKE U,F
115 NEXT
120 RETURN
125 DATA 205,177,15,34,143,17,201
130 REM CALL OFB1H
135 REMLD (118F),HL
140 REMRET

P. SHARMAN
Lincolnshire

Dear Sir,
I have a couple of hints that may be handy for other MZ-80K users.
1. POKE 6637,80
disenables the SHIFT and BREAK keys.
POKE 6637,30 reenables.
2. POKE 10407,0
allows ‘GET’ to continue normally, for example
10 GET A$:IF A$=""THEN 10
20 PRINTA$
30 GOTO10
RUN




Dear Sir,

For anyone who has purchased the ZEN assembler, and who has typed
in the source listing given in the manual the following modifications will be
found useful as it allows binary numbers to be used by post-scripting the
number with a ‘B’ (eg. 11011B)

1. ABOVE LINE 976 (page 17) INSERT
LDC,2
CP B’
JR2,CVO
ie. between JR 2,CVO
and LD C,10
2. CHANGE LINE 1002 (page 18)
From ADD HL,HL to CV4: ADD HL,HL
3. CHANGE LINE 994 (page 18)
From JR NZ,CV3 tok JR NZ,CV5
4. BELOW LINE 1009 (page 18) [RET{INSERT
Cvs: BIT3,C
JRNZ,CV3
JRCV4

For anyone who is planning to enter the same code, two errors have
appeared in the listing due to limited printer width.

i. The last byte of line 2044 (page 35) should read 36H (not 3).
ii. LINE 2045 (page 35) should read 36H (not 3) as the last byte.

Note also that the program origin should be of the form XX00 (hex) ie the

least significant digit must be 0.

B. TANNER
WR14 1HW

Dear Sir,
For Sharpsoft User Notes:—
1. One very useful routine for use in BASIC programs is:—
100 PRINT “CONTINUE (Y/N)?”
110 GET A$: IF A$="" GOTO 110
120 IF ASC(A$) = 89 THEN 1000
130 IF ASC(A$) =78 THEN END
140 GOTO 1000
1000 Restof programetc. . . .
This saves the annoying need to press CR after pressing Y/N etc.
2. lIsit possible to make the SHARP S100 compatibie?
3. Are SHARP likely to bring out a Disk controller for 8” drives, or can the
existing one be maodified reasonably easily?

A.L.VALE
BN2 3HY
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Mr. Vale,

To our knowledge it is not at present possible to make an MZ-80K S100
compatible. However if any one has any ideas on this one we would like to
know.

Crystal Electronics have been working on the possibility of putting up an
8” drive under the CPtM®© operating systems. But | assure you that as soon
as an 8” drive is commercially available we will be in touch with a newsletter.
Ed.

Dear Sir,

Herewith a program with explanatory notes which you might like to
publish in the SHARPSOFT User Notes.

| would very much like to know how to append BASIC programs on the
MZ-80K using SP-5025.

BASIC with machine code routines
PROGRAM Z1

When BASIC SP-5025 is loaded, it automatically checks all free memory
locations from 17408 (4400H) to 53248 (DOOOH) by loading each with FFH
and then with 00. It thus verifies that all bits are operative and also deter-
mines the top of available memory, but in so doing, it destroys the contents
of these locations. To prevent this destruction of contents it is possible to
limit the extent of the test sweep. This is essential if machine code programs
have previously been loaded into memory and are to be called from BASIC
programs by using the USR command.

To prevent overwriting stored programs select a suitable upper limit of the
test sweep (say 40K=40960=A000H). The upper byte (160=A0H) must be
‘poked’ into location 4619 and a new copy of BASIC made. The following
small program achieves this:

10 POKE 4619,160
20 USR(33):USR(36)

Record the copy of BASIC on a new tape (wind past the leader first and
set the counter to 0); stop the tape manually at about 35 as there is no
automatic termination. When this copy of basic is loaded memory locations
above 40960 will NOT be tested or changed.

When incorporating machine code routines in BASIC programs, it proves
convenient to have a utility program which enables one to examine and
modify the contents of memory. The following program offers these facili-
ties; the subroutines at 1000 and 1100 illustrate ways of converting between
hexadecimal and decimal numbers.

C.F. McD. WOOD
BN2 4GJ




0090

0100

0110
0120
Q130
0140
QLS50
0160
Q170
0180
Q190
Q200

Q230
0240
0250
02460
0270
0280
0290
0292
0294
0300
0ELO
0320
0330
0340
0350
03460
0370
0380
0400
D410
0420
0450
0?‘0

OB30
Q&G0
0610
QERO
063D
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FRINT'E® $LIST 100-39%
RIEM  seoeobskslolok sokoiokokosiokskokokolokok dokok skorsokok
REM *
Frogram to modify or X
list contents of stores ¥

X

*

REM
REM

Start address can be
entered in eilther
DEC or HEX (eg OCSAH) X
Fress anw kew for 4 more X
Limes of listing X
Ernter "= Tor no change %
Ermter "™ for bhackseace ¥
Ervber ang non-HEX code X
*
¥
X
W&

e

Lo auit modification

Fress BREAK Lo ernd

Author :
CaFeMelly Hood ¥
Brighton Folwtechnic
July 1281

EE R R S R R

¥
X
¥
Sekesteok scoloksolok sk sokoiokoksoiok ook sokolololok
To rumy enter 10 GOTO 300
FeEM thern enter  RUN
FORE 10148671 iREM unerotects memory
CHE$="0123456789ARCTERFY SREM MEX ohs

FRINT "B

FRINT"Is start address of Listing®
INFUT"diven in MEX or DECE HADD “iR$E

TFE BCRSy L= MY THEN 400

IF LEFTS$RGe1I="0" THEN 4%0

FRINT "BResronse not clearf®

GOTO 330

INFUT"BStart address ir HEX = "§H$

GOSUR 1000

Ali=DsoTo SHoo

INFUTBStart address dn DES = "l

ﬁﬂ N3 M=A09L I GOSUER 1100

INPUT “@lumulwlu or modify storesdT/M? "iRE
}F LEFT$ =0T THEN &S00

LE T%(R%yl)A"H“ THEM 800

FRINT @ onse not clearM®1G0TO 500

M Tabulation of stores
INT " Acddross®

LT DEE HEX Datas(HYP®
FO=8kINT(AL/8) LREM modulg 8




CaA0
G&G0

{640

Ga70 X

O&B0
06940
0700
0710
0720
0730
0740
Q750
0740
GROO
0810
0820
OB30
0840
Of%0
Q340
O8&Y
Q870
GHBeo
Q890
0900
0910
0920
0930
G940
OG0
0960
QY70
0980
QP90
1000
1010
1020
1030
1035
1040
1050
1080
1070
1100
1110
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FN=FSIREM stores start address

Fi K=4d TO 3tREM gets of 4 lines
PNABRRIREM 8 dtems rer line
M=R094 : GOBUE 11004=H%

LPger ®

FOR J=0 TO 7

P=PRER(PLEI IREM get data in store
M=146GOSUR 1200

LP$= FS+HS INEXT o

PRINT PLETARL7)PAGLFS

NEXT K¢ PRINT

GET A%IF A%="" THEN 730
FN=PNESXRSGOTD 450

REM Modifipeation of stores

FRINT® Adress Dats (MH)®
FRINT" DEC HEX old new B
FH=RIREM Initialises pogition :
D=PNtM=4024GOBUE 11002 at:=H%

T K CPMY Mt S SHNASHTR 1300

L F g o ¥ * P

L »2 THEN L=2

FRINT PNSTARCB) POSSLFSS

ENERT R$ L ENCRS )

IF L2 THEN L=

L=0LF0OR =1 TO L

IF Ré=t= FTHEN 990IREM ro chanse
REM Enter M or F bo stes back one
TF (RE="IR O+ (R$="F") THEN FiN=FN-1:607T0 840
XeASCI(MIDE (RE2 Jel 3D

TF (X480 HCXES7 0¥ KXCa%)+ (X270 THEN SYOF
IF (}=87) THEN Xue¥ -7

Za ST (X-48) INEXT J

FOKE PNy Z

PFN=PNALIGOTO 840

REM HEX(H%)Y to BECLD) conversion
FReQ D=0 Ml & L= ENHS ) § =0

Jm AL PR sl THEN RETURN
XSO (MIDk (s e Sl 20

TF (X=3%2) THEM 1020IREM ekir srsce
TF (X488 4+ (X557 )% (X465 THEN ER=1316G0T0O 1026
TF (X=720) THEN RETURN

IF (Xx37) THEN X=X-~7

D=IEM+ (X480  GOTO 1020

REM DECY to HEX{H$) conversian
REM enter with M=4096 For 16 it
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1120 REM or with M=14 for 8 bit
1130 M1l=MiHE=""X=]

1140 Z=INTIX/MI) 2HG=HEFMING(OHSE « 2410 L)
1150 X=X-Z%M1iMi=M1/16

1160 IF M1-0.5% THEN 1140

1170 IF Mx1lé THEN 1190

1180 He=H&+" " IRETURN

1190 Hé=H$+*"H " IRETURN

Mr. McD. Wood,

The SPEED BASIC has an Append command. So has the Ardensoft tool
pack.

Ed.

Dear Sir,

Thank you for the latest issue of ‘User Notes’. It was very refreshing to
find software being given away more or less free in such large chunks! |
hope your business manages to survive it.

| was particularly interested in the ‘Tiny Pilot’ listing. | have had an even
tinier version of the language, culled from a magazine, for some time, but it
was really too small to be useful. As you suggested in the preambie to the
listing, there were one or two minor bugs. | have noted below those which |
have found, together with one or two other modifications which readers may
find useful.

1. Adding :LS=LEN(P$(M))’ to the end of line 7160 corrects the trun-
cation of the line which can occur when the string to be replaced is
found more than once in the same line.

2. Ifyou try to replace (for instance) ‘P’ with ‘PP’ using the ‘Find’ function,
you tend to end up with a long string of P’s! Change ‘LC=LC+1’ to
‘LC=LC+LN—-LO+1’inline 7170 to correct this.

3. Inline 13110 ‘(U$(I)’ should be replaced by ‘LEFT$(U$(1)(,2)’. This
prevents a variable being used twice in the same program. This can
cause problems in some program situations however. For instance, if
you use a counting loop to allow the user, say, three attempts at a
question before the program takes action, this would be seen as an
attempt to duplicate the use of a variable. | have changedline 13110 to:

13110 IFD$=LEFT$(US$(1),2)THENUS(I)=D$+ES:RETURN
This relplaces the existing value of the variable with the new value,
just as in a ‘BASIC’ program.

4. Line 20110 lacks a ‘NEXT’ statement.

5. A slightly inconvenient feature of the interpreter was that no easy way
existed of extending a partly written program. The command ‘N’ wipes
out the existing program, while ‘I’ only allows one line at a time to be
inserted. | have therefore added a new command, ‘W’ (=write) which
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permits the addition of new lines to the end of the existing program. The
new command requires only two additional lines of code as follows:
360 IFC$="W"THEN1700
1700 P=P1+-1*(P1=0):P$(P)="":GOTO1050

The ‘+—1*(P1=0) in this line is important as without it use of the ‘W’
command to write a program from the beginning will cause the first line
to be numbered ‘0’ instead of ‘1’. The new command should also be
added to menu in some convenient position.

6. Finally, | encountered a few problems with the subroutine at 11000—
11320 which handles the ‘T:’ statement. | have in face rewritten this
subroutine and the code is given in the accompanying listing. As well as
removing the bugs (and probably introducing some others which |
haven’t found yet!) the new code is shorter and runs rather faster.

| hope these comments have been of interest. If you feel that they will be
useful to other readers’ please feel free to edit them as you think necessary.

P.L.BIRCH
PA2 6AW

118688 IF LEFT#(D&, 2i=" |H"THEMFRINT"E" i Dé=RIGHT$ 0$, LEMCD$s~20
11l =1

11A268 TFMICHECDE, 1,1 ="¢"THEHGOSLIEL 1 186

1 158 TFTSLEMCL#E ) THEMI =1+ 18 GOTOL1 1028

L1848 FRIMTDE

1158 RETURH

11188 FORI=1TOWL

11118 IFLEFT#H(U$ 1-11'=HI[$ DFE.I1-1- 1 THI-_Hlli?Ei
11128 HESTJ:FE ir .L

11138 DE=LEFT#:D :

11148 I=I+LEMOLE] Th -

111568 RETURH

Dear Sir,

As a Research Chemist, | am a relative newcomer to Computer Pro-
gramming, | first became involved with computers, in a personal sense,
when in December 1980 it was decided to computerise our aquired experi-
mental data. As might be expected this involved several feasibility studies to
decide on the format of the data file required, and the means of inputing data
into it. The computer on site is a VAX-11/VMS with multipie terminal
input/output facilities, and is capable of using Comand Language, Basic,
Fortran, Pascal, and Cobal, as well as functioning as a Word Processor.

During December and January, i cbtained several books on “Basic”, and
after a short period of study of these, and the VAX/VMS Basic Manual, |
devised in Basic a program to input our accumulated data into a specially
formated data file, which, with the VAX library “Search” routine would
enable selected data to be readily retrieved.




66

This exercise fired my enthusiasm for computer programming, and |
wrote several more short programs for the VAX-11 to aid us in our day to
day work in the laboratory.

Thenin ate April/81, | acquired a MZ-80K (36k) computer for my own use.
After a short period of familiarisation with the computer | decided to try my
hand at writing a short game program in order to learn more about the
special features and capabilities of the MZ-80K.

| decided first to devise a computerised version of the American dice
game “CRAPS”, with a changing dice display. | felt this would not be too
difficult and would help me to get used to the graphics routines.

| first drew up a flow diagram, as shown in Diagram 1, and then from this
constructed the program shown.

| then felt | would like to experiment with graphics using “POKE” com-
mands, and for this purpose decided to write a short program for a ““Roulette
Wheel”’, which would have a “bali” starting from the random number,
revolving round the wheel a few times, and finishing on another random
number. This resulted in the second program shown.

By this time (June/81) | felt ready to try something a little more ambitious,
and decided to write a program for agame of “PONTOON”, with a changing
card display, and the computer programmed to play it’s cards according to
the rules applying to dealers at a casino.

After some effort this resulted in the flow charts shown in Diagrams 2 and
3. Then from these the program shown was written.

Obviously | make no claim to these programs being in any way perfect, or
even approaching the best way of carrying out the ideas aimed at. However,
| hope the above notes, and programs will be of interest to “SHARPSOFT”
readers, and will give some indication of what can be achieved after only a
relatively short period of experience in computer programming.

F.E.. WOODWARD
8 Violet Avenue,
Ramsgate
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{0 REM FROG FOF FUMFUTER CRAFE GHRME wITH LICE DISPLAY FOR MZ220-K
EM WRITTEH BY F.E.WOODWARD, MAY.- 19281

FEM OF 2 ”IHLET AY. RAMSGATE KEWT

EM IMITIALISATION OF STRIMGS

FEN STRIMES FOR RAHDNM DICE DISPLAY

#II
o
B #
K o#"
RINGS FOR ROLLIWG DISFLAY
B "

FOR CURSOR COMTROLE

TI "[TEDEnDEIRInIanIn

REL R R TBE BRraro 15 ¢

HHPRDLL I HOW $*
* WILL ”ngdTnKE? WHEN %0U ENTER YOUR EET THE DICE ROLL"
SOU WOH"
Lol LasTe
o ”FIII LOST"

Uonon LOsT"
! Y0U CRAPFED OUT"
i #4000 ARE BUSTE"
Tf—"Du o MI,H TO PLAY AGAIHM?CENTER % OR H>“
Ug="Y0UR POINT IS "
="T0 ROLL AGAIH KEY R
WE="EYE FOR HOW"
GOTO 1868
M SUE FOR FHLLIHG DICE DISPLAY

OF H=1
FRINT
FPREIMT
PRIMT
FRIHT
FRINT
FRINT
FRIMT I#: i 1 PRINT TRBCT):
5 FRIHT T FRIHT TRECT
S8 PRINT TH
FRIMT
FRINT
FRIHT
260 MERT M
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2 OH D1 GOSUR 516,520,536, 540, 550, 560
S ¢ OH D2 E0SUR 518,528, 538,548, 550, 568
ETURH

EM SUE FOR HO.1 DIZFLAY
PRINT If D3AEPRINTTRAE
FRINT THE FRIMT THEC
Fi FRINT THRE
DISFLAY
RIMT THE
4 FTIT E:

SUE F

“RINT THE?
3 RETLRH

SLPRINT TRE
{E+:FRINT TRE

SN S

 FOR RE-ROLL




Bt

1088
iaia
laza

1aza
1840
1858
1853

1o
1865
1&va
1628
1a%a
1186
111@
1124
1138
1125
1138
114&
1158
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FRINT J43SPCO1603s JE: 43R
FRIMT U$

2 GET RR$:IF RR$="R" GOTO =28

GOTO 2682
Dl IHTrt4RHDs1;+11 : D2=IHTCe+RHD L 2+l & RE=D1+02

P THEN F0EUE 280 : RETURN
1 THEH &O3UE &&@ : RETURH

o}

: FOR HEW GAME(BANKREOLL
FRINT T$ = IHFUT AR$
THEH FRIMT"E": GOTO 1146

FRINT 5% :PRINTT$: INPUT AA$

IF ARF="Y" THEH FRIHT "E" &= GOTO 1120
SOTO 1126
EEM ZTART OF GAME PROPER
FRIMT TAEBC 1103 "sesckk CRAPS  tksokekn" S PRINT
FRIMT TRE<4::"THE RULES OF CRAPS ARE AS FOLLDUS"
PRIMT TREBd:
FRIMT
FRINT TRE:e»:"First wouw roll two dice."
FRINT
A PRINT'A =core of 7 or 11 wins outrisht"
FRINT
PEIMT"A score o »3a0rl2 and vou lose":PRINT
PRIMT"Ar = becomes vour POINT":PRINT

FRIMT "WouBnust then roll the dice rereatedly”
FRIMT"until wou either make vour POIMT asain"

FRIMT"or zcore ¥ when wou lose or CRAP OQUT":PRINT:PRIMT
FRINT “WHEN .ﬁU ARE FERDY KEY R

GET RRE#: IF RR$#="R" GOTO 1138

GOTO 11734

FRINT "E": B=18B8

FREIHNT J% E :FRIMT M#% : INPUT S

D1=IHTCE#RMOCL 24128 D2 IHTfe*RND(1;+13

1153 R1

1166
1iva
112a
119G

oM R1 GOSUE w;B:b._ Ba. 258, 858, 850, €60, 830, 350, 850, S00, 750

FPRIMT "EB":I#:W$
EML
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HINSTR. GET RS

Z:Z 41y X:x+8

]

{bls PLAY ROUT I NE l

Le@ss i eeni] [poovio] |eonen]

L 4

[TP=ecy+pca)recnr+pcu) + pes)

P(o)+ PL
=2l

)
7

P: P(@)+P =1 P=o0 l

=

Lfmw-r scorc (P)
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RAVD.DET. OF My N

H(M,N}:ﬁ‘

N

[ ChrD DISPAAY Rou-rtrw:'il

T- |+T(9)
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18 REM**PDNTUDN = MITH CARD DISFLAY — WRITTEH FOR THE MZ-S20K, JUHE-1381 %
20 REM++BY F.E.WODDWARD.S WIOLET AL RAMSGATE. KENT o
38 PRINT"E" : GOTO Z@8
48 PRINT
58 PRINT " R
68 PRINT " # il
78 PRINT " 8 #%
88 PRINT " ## # *
9@ PRINT " # #%
100 PRINT L
105 PRIMT
118 PRINT
115 PRINT
126 PRINT " FLAY THE COMFUTER AT PONTOON"
125 PRINT
138 PRINT "You rplav first and con draw ue to 5"
135 PRINT "cards “if vou wish.The aim of FOWTOOM 18"
146 PRIMT "to fet as near to 21 as voud cobh.
145 PRINT " Ace counts as 1 or 11.6An Ace and"
158 FRINT "Face card for vour first two cords gsives"
155 PRIMT "wou PONTOOM.and wou cant lose,”
168 PRINT "The MZ-88K pla to the
165 PRINT "dealer at o casino,and do
178 PRINT “"wour hand wuntil it haz pla
175 PRINT
186 PRINT “WHEM YOU ARE READY TO PLAY EEY L
185 GET D#:IF D#E="D" GOTO 195
19@ GOTO 185

"E":GOTO 568

33@ Clg="0":C2%= “mlllﬂlﬂﬂﬂﬂﬂ"‘L’$-"EIEISIBBSEBB"

335 C4¢="[DNIUEITONONG " : C54="[3IDDE0DEREnED

348 Cos="0LRDEDDEDnERERR"

368 Mig="NOW WATCH ME PLAY"

370 M2¢$="VOUR SCORE IS:-"

388 MI$="MY SCORE [S:-"

398 M4$="Y0U WIN":MS$="HARD LUCK'! Y0 LGST" MeF="DRAWH GAME"
406 M7$="D0 YOU WANT TO PLAY AGAIN?  KEY YoM ¢

418 GOTO 48

980 REM#A4PLAYERS GAME ROUTIHE#:*

518 DIM H(4, 1302DIM PCS3eDIM ToS

520 P(@)=@:P(1)=0:P(2=0:P(3)=0:F(4r=@:F{Sr=0: Z=1t =0
538 PRINT “KEY "5/ TD START

548 GET R$

541 IF R#="S" GOTO 545

542 GOTQ 54@

543 PRINT "E":3" YOUR CARDS"

550 M=INTC4+RMDCL1D 241 = H=INTCI3#RHDCL1 2 5+1

608 IF H(M.M>=-1 GOTO 558

610 H(M,HY=-1
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620 ON M EOTU 638s640s553 6@,

$="g GOTO &v@
670 GOSUB 1706
678 Y$=C1$:GOSUE 2000
680 ONNGOSUE 3108.3208, 3386, 34008, 3508, 3660, Z70d, 3200, 3900, 4000, 41008, 4260, 4260
69@ IF N=1 GOTO 704 ;
708 IF N»18 GOTOD 7@c
782 P(Z)=N:GOTO 718 R
704 P(O=11:P(Z)=1:G0T0 1@
786 P{Z»=18
716 P=P{124+P(224+P (30 +P (42 4P (50
715 IF P»21 GOTO 268
728 PRINT C2%:"DD ¥OU WANT AWOTHER CARD?  Y-H
730 GET A¢$
748 IF As="%" GOTO 778
750 IF As="H" GOTO YE5
766 GOTO 738
765 PRINT C2#3SPCo350:G0TO 78
770 Z=Z+13¥=K+BIPRINT C243SPCO3IEEGEOTO S50
78@ IF 2»2 GOTO S1@
796 IF P-1+P<@)=21 THEM P=25:GOTO 908G
8108 IF P-1+P(@2=21 THEM P=21:GOTO 166G
828 IFP:P-1+P(@) GOTO 166G
830 IF (P-1+FP{@) 21804 (P-1+P(@0<220 THEW P=F-1+P(B3:G0TO 1688
8408 GOTO 1666
858 REM#+MESSAGES AMD SCORES FOR FPLAVER::®
2668 PRINT Cz$:"HARD LUCK!! YOU HRUE BUSTED" :P=@
878 PRIWT "STILL.I MIGHT [0 THE ZAME"
890 PRINT C44:M1% : GOTO 1626
960 PRINT C2%: "POMTOOM!!!":PRINT Mif:g0TO 1820
1008 PRIMT C2%3MZF:PiPRINT MI$iG0TOLIGZE
1618 REM#=+COMPUTER GAME ROUTIHE#:#
1920 X=8:T(@)=@: T 3=0 T(20=0: TCI =02 T4 =02 T(S =0 VE=CoE: Z=0
1825 PRINT CS5$3"MY CARDS"
1838 FOR 2=1 TO 5
1648 M=IMTC4+RHDC1D 3+18 N=TMT 1 ZRHD (1 30 +1
1858 IF  HCM. Hy=-1 GOTO 1948
1855 H(M, Ma=-1
1e68 ON M GOTO 1676.1820, 1690, 1160
1870 Té="o":G0TO 1114
1686 T#="#":G0TO 1118
1690 TH="+":GOTO 11i@
10935 USR(62)
1168 T#="#":GOTO 111@
1119 G580 1780
1115 Y$=Ce$:GOSLE 2600
1128 ONNGOSUE 3100, 3200, 3308, 3480, 35686, 3668, 3706, 3200, 3208, 4088, 4106, 4286, 430
1138 IF il=1 GOTO1145
1135 IF N>16 GOTO115@
1140 T(2>=N:GOTO1155
1145 T(@>=11:T(Z)=1:G0TOL1155
1158 T(Z)=1a




1155 T=TC1D+T(2r+TC(I+T(4)+T(S2: TT=T-1+T(O>

1166 IF Z=2 GOTO 1229

1176 IF T7>21 GOTO 135@

1188 IF T=>18 GOTO 1340

1198 IF (TT=>182#(TT<22> BOTO 1320

1208 IF 2=5 GOTD 1260

1210 H=R+8:NEXT 2

1220 IF TT=21 GOTO 1330

1238 IF TT=>138 GOTO 1328

1248 IF T=>18 GOTO 1348

1250 GOTO1218

1268 IF (TT=>18,+(TT<22> GOTO 13286

1270 GOTO 1338

1328 T=TT:PRINT CSE3TABCI7:3MIEITT :60TO 1368

1348 PRINT C5%; TRBC17)3M3$3 T:GOTO 1370

1356 PRINT CS$:TRBC17)>:"1 HAVE BUST":T=0:G0TO 1370

1368 REMA+COMPARRISON OF SCORES#H

1370 PRINT C3#:SPC(48)

1380 IF P=T GOTO 1418

1390 IF P>T GOTD 1428

1400 IF P<T GOTO 1430

1410 PRINT C4$3M6% :PRINT M?$:G0T01450

1420 PRINT C4$3M4% :PRINT M7$:G0T01450

1430 PRINT C4$:MS$ :PRINT M?$:G0T01450

1450 GET R

1460 IF As="V" GOTO 1490

1470 IF As="N" GOTO 1500

1480 GUTO 1450

1490 PRINT "E" : GOTO S00

1500 PRINT “E":"S0 LONG FOR NOW.I HOPE YOU ENJOVEL THE'

1510 PRINT "GAME.PLAY AGAIN SOON"

1520 END

1708 PEM#+SUB FOR SUIT STRINGS**

‘?lu Bts"3{;"+T$+"'ﬁm"+]’$+"¥&"

1715 CH=""S"+TE+ "Mz

1720 D$= "R

1736 PH="R"+TH+ TS+ "WRR SPRS="R  + T H +THH VIR P $="WY 4TS+ "NIH "+ TH+ "B

1740 P2§="vW"+T$+ "Wk"

1750 PI$="M2"+TS$+TS+T+"HR"

1760 P4$="R"+TS$+TS+TH+TE+TH+ 8"

1?38 P5‘= ll&n +T‘+ Ilw n +T’+ Ilmll : P6‘= ﬂmn +T‘+T$+llm " = P?S= |lﬁ L] +T‘+ II*"’_T’+ u* n +T‘* H‘ "

1790 POS="SuE" +T$+ 5"

1880 RETURN

1889 PS‘: ll* (1] +T‘+llm II+T$+ "W nw = %‘:Ilmll +T‘*TS+ nmll = P7s= "*""'T“' n* II+T‘+ il&ll +T'+ ll‘ll

2000 REM#+SPINNING CARD ROUTIME##

2019 FOR A=1 TO 2

2020 X$=F1$:GOSUB 2070

2038 K¢=F2¢$:GO0SUB 207@

2040 NEXT R

2058 RETURN

20¢68 REMEASPINNING CARD DIZPLAYW:

2070 PRINT Y$:FOR I=1 TO 4sPRINTSMHEXT I:PRINT TAB(X)3ES$

2688 PRINT Y$:FOR I=1 TO 4sPRINT:NEXT ISPRINT TAB(X)sn$

20908 PRINT Y$:FOR I=1 TO 3sPRINT:HEXT I:FOR I=1 TD 3:PRINT TRB(H)3XS$

2180 PRINT Y$:FOR I=1 TO 2:PRINT:NEXT I:FOR I=1 TO S:PRINT TRAB(X.3X$
T:FOR I

SNEXT 1
2118 PRINT Y$:PRIN l TO 7:PRINT TAB(H)I3K$SNEXKT I s

NEXT 1




2128
2136
2140
215
2160
217@
2188
2198
2200
Z1e6
31108
312e
3136

3 PRINT Y$:FFINT TRE.“ . AS$IFNR I=1 TO TiPRIMTEMEXT I:FRINTTRAEC

76

PRINT Y$:FOR I=1 TO :FRINT TABUHsKEIHEXT I
PRINT Y$:PRINT TABCKI3S$:FOR I=1 TO V:PRINTSHEXT ItFRINT TARBCHI:5§

PRINT Y$:FOR I=1 TO 2:PRINT TABCK)SS#:HEAT I:FOR I=1 TO S:PRINT:HEST I
FOR I=1 TO 2:PRINT TRB<X) S$INEKT. I

PRINT Y$2FOR I=1 TO Z:PRINT TRBLXISSE:HEXT I:FOR I=1 TO 3sPRINT:HEXT I
FOR I=1 TO 3:PRINT TnBcX):Bs:NEXT I

PRINT Y$:FOR I=1 TO 4:PRINT TRABCH):S$FHEHT I:FRINT

FOR I=1 TO 4:PRINT TRBCX);S#IMERT I

RETURN

REM#E+DISPLAY FOR RACE#+#

PRINT Y$:FOR I=1 TO 3:PRINT:HEAT I:PRIMT TREC:::P1%

PRINT TAB(X)sP4$:PRINT TRAE(X iF1%

PRINT Y$:FOR I=1 TO Z:PRINT:HEXT I:PRINT TREB:: 3P1¥

FOR I=1 TO Z:PRINT:HEXT I:PFINT TRE:-

PRINTY$:FRINT:PRINT TABC ' SFIE:FOR I=1 TO S:FRIANT:HE.T I:FRIMTTAE -~ 1*Fl#
PRINT Y$:PRINT TRBCMX)3D#:FOF I=1 TO V:FRINT:HE:ST I:FRIMT TRBI%.:0#
RETURN

REM++DISPLRAY FOR 2

PRINT Y$:FOR I=1 T} J:PRINT:MEAT I:PRINT TABCH):DE

PRINT TAECH) sOFIPRINT THBCRKII[#

PRINT Y$:FOR I=1 TN Z:PRINT:HE.T I:PRINT TRECH):CH

FOR I=1 TO Z:PRINT:HEXT I:PRINT TRECK):CH

PRINTY$:PRINT: PRINTTAB ¥ D$FOR I=1 TO SsPRINT:HEXT I:PRINT TRECR):0¥F
PRINT Y$:PRINT TABC s R2F:FORE I=1 TO 7PiPRINT:HEXT I:PRINT TRECHIFEZ$
RETURN

REM++DISPLAY FOR 3

PRINT Y$:FOR I=1 TD ZEPRIMTIHEST I:PRIMT TRBUA :DE

PRINT TABCH)sCH:PRINT TABCK):D¥

PRINT Y$:FOR I=1 TO 2:PRINT:HERT I:PRINT THE.:»:C¥H

FOR I=1 TO 3:PRINT:MERT I:PRIMTTAECHX:CE

PRINTY$:FPRINT:PRINT TRBCHK 30$:FOR I=1 TO S:PRINT:HEST I:PRIMT TRBCX»:D¥F
PRIMT Y$:PRINT THB(‘\'R’i FOF I=1 Tu FTiFRINTIHEXT I:FPRINT TRBCSXES
RETURH

REM#+DISFLAY FOR da:t

PRINT Y$:FOR I=1 TO 3:PEIHT=HE§T [:PRINT TREC::
PRINT TRE(H»:DE:PRINT TRE
PRINT W$:FOR I=1 TO Z:FRINT: NEJT I:PRINT TAE
FOR I=1 TO Z:PRINTSHEXT I:FRINT TRE(W: ;0¥
PRIMTY$:PRINTSPRINTTABCH s E$:FOR I=1 TO S:FRINT:HENT I:FRINT TAE: =) :EBF
PRINT W$:PRINT TRE(XI3A4$:FOR I=1 TO r-rFINT NEST I:FPRINT TRE:LH::E4%
RETURH

REM#+DISPLAY FOR S+

PRINT Y$:FOR I=1 TO Z:FRIMT:MEXT I:PRINT TREv- +3[

PRINT TABCH»:CH#IPRINT TRE <2304

FRINT “4:FOR I=1 TO Z:FRIMT:HEWT I:PRINT THE::

IR §

3 FUR I=1 TO 3:PRINT:HEAT I:FRINT TRBC! ! iLE

PR INTY$* PRINT: PRINTTAE (¥ )2 E§:FOR =1 TO StFFINT:HE.T IsPRINT TEEC::s
RETURH :

A REM++CISPLAY FOP €44

PRINT Y$:FOR I=1 TO J:PRIMT:HEXT I:PRINT THE ) DF

PRINT TRBCH)3ES$: PRINT TRB 08 DE

PRIMT Y$:FOR I=1 TO Z:PRIMTAHEXT I:FRINT THE: -« o»

FOR I=1 TO Z:PRINT: HE AT ISFRINTTRE D3

PRINTY#: PRINT:FRINT THECrBEFC. 1-1 Tu SSPRINTEHEDLT ItPRIMT TReo

B PRINT Y&3PRINT TRE-OSREFFOR 1=1 TU VEFRIMTEHERT I:PRIHT Tl s kel

RETURH




REMs+DISFLAY FOR Tk
B PRINT ¥$:FOR
PRINT TA
PRINT V$:FOR I=1 TO
FOR I=1 TO 3:FRINT:HE

e e
TO SEPRINTSHERT I:FRINT TA
FHF‘ I=1 TD 7:PRIMT:HEXT I:FRINT TAE

FRIMTYE: FRINT: FRIH
PRINT Y#:PRINT TRE
RETURH
REMs#=DISFLAY FOR S+

PRINT Y$:iFOR I=1 TO Z:FRIMT:HEST I:FRIMT TAE(H::EF
PRINT THE{=I:DEIFREINT TH

PRIMT Y$:FOR I=1 7O 2:P
FOR I=1 TO 3:FREIMT:HE
FRINTY#: PRINT: PRIMT TRE
FRIMT “#:FPRINT TAE ;
RETURM
REM#=DISFLAY FOR S+

PRIMT ''$: FUR I=1 T0 Z:FRIMT:HEXT I:FRINT TAEC
FRINT TAEC%):CHPRINT TREC B4

PRINT Y$:FOR I=1 TO ZiFRIMT:HEST I:FRIMT TAET
FOR I=1 TO 33FRIMT:MERT I:FRIMT THECH:: 0d
FPRINTY# & PRINT: PRINT TAECH$ BE: FOR [=1 TO SEPRINTEMEMT TiPRINT TR
PRINT Y$2PRIMT TRECH):AS%:FOR Isl TO FPEPRINT:MERT T:RFRINT TABCHY
RETUIRN

REM#BISFLAY FOR 104

PRINT Y$tFOR I[={ TO T:PRINTIHENT [1RRIMT TABCKI BE

FRINT TﬂatthbﬁlPRIHT THECHD s B

PRINT Y#:FOR I=1 TO 20PRINT!MEXT TIFRIMT TRBCKI:CH

FOR I=1 TO 3:PRIMT:MEXT TiFRINT TAECH):CE
PRIMTYEFRINT S FRINT THE BEIFOR I=1 TO SHIPRINTIMENT TtPRIMNT TRECWDSBE
PRINT Y4:PRIMT TRECH)SREF:FOR I=1 TO P2PRINT:HEST T1:PRINT TAE 1E
RETURH

REM##DISFLAY FOR JACK
PRINT “$:FOR
PRINT TABCK:
FRINT Y4:FOR :
FOR I=1 TO 3:PRIMT:HE
PRINTY$: PRINT: FRINTTH
PRIMT Y€:FRIMT TRE:
RETURH

REM+:+DISPLAY FOR QUEEH#:+
PRIMT %#: FOR I=1 TO Z:FRI
FRINT THB(K);PIS:PRIHT TAE 3
PRINT Y#:FOR I=1 TO Z:FRIMT:H nT I:FRIMT TRE!
FOR I=1 TO 3:PRIMT:HEXT I:PRIMT THEC FrE
PRIMT'$:2 PPIHT PRINT TABCX)3P3$:FOR I=1 TO S:FRINT:HEXT I[:FREIMT TRE
PRINT Y:FRIMT TRECR)sDF:FOR I=1 TO FiFRIMT:HEXT I:iFRIMT TH i3
RETURN

REM:#DISPLAY FOR K IHGH

PRINT Y$:FOR I=1 TO 3:FRINT:

PRINT TRECKM:P£:PRINT TAEC
PRINT Y$:FOR I=1 TO Z:PRIN 5 :
FOR I=1 TO Z:PRINT:HEST I:FRIMT TRE
PRINTY#: PRINT: FRINT TREBCH)3F1$:FOR
PRINT Y$:PRINT TREBCH»:DFIFOR I=1 TO
RETURH

sEBFIFOR I=1 TU 5 FRIHT:HEST I:FRIHNT THI
FOR I=1 TO FPiPRIMT:HEST I:FRIMT THE®

IT THRE
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2 REM ‘ROULETTE” BY F.E.WOODWARD,S UIOLET AU.RAMSGATE
4 REM UR[TTEN MAY-1981 FOR MZ-8@K

2 GOTO 11

18 REM NOUING BALL ROUTINE

11 POKES4821,64: POKED4626, ¥1:PORKES4819, V12 IF E=11 THEH 488
12 POKES4828,64:FOKES4819, 64: POKES4@18, 71 IF E=12 THEN 488
12 POKES4018.64:POKES4017, 71 IF E=13 THEH 428

14 POKES4B817.64:FOKES3IO7E, P15 IF E=14 THEH 480

15 POKESIOVE, 64 POKESIZ3S, Y11 IF E=15 THEM 48@

16 POKES3935, 64: POKESZE894.71: IF E=16 THEM 486

17 POKES3E294, 64: FOKES3853. V18 IF E=17 THEM 488

128 POKESZES3E. 64:POKESZ213. 718 IF E=18 THEM 428

19 POKES3513,64: POKES3FP3. V11 IF E=19 THEM 42@

28 POKES37PP3,64:POKESIVIZ, P18 IF E=20 THEM 488

21 POKES3I?33,64:POKES3693, 71 IF E=21 THEW 48@

22 POKES3693,64: POKES3E53. 718 IF E=22 THEM 48@

23 POKESIE53. 64:POKESZ613, P18 [F E=23 THEMW 48@

24 POKESZ&13.64:POKES3ESV4, P18 IF E=24 THEM 486

23 POKESISFY, 4t POKESESES, V1t IF E=25 THEM 488

26 POKESSS35. 64: FOKESS496, 712 IF E=26 THEM 4&@

27 POKESZ 54 FOKESE457, P18 IF E=27 THEM 486

28 PDhEﬁ; 7. 64 POKESI458, P18 [F E=28 THEM 48@

29 POKES3452, 64: FOKES3459, 715 [F E=29 THEM 480

38 POKESZ459, 641 POKES3460, 718 IF E 30 THEM 48@

31 POKESZ466, 64: POKES3461, 718 [F THEN 480
32 POKESZ461.64: POKESI462, 718 IF THEH 48@
33 POKESZ462, 64i POKESISAZ, 71 IF THEH 486
34 POKESISOZ.64:POKES3S44. 718 IF THEM 426
35 POKESZS44, 64: POKES3585. 71 IF THEM 436

36 POKESZSES. 64 POKES3626, 718 IF
37 POKESI6Z26, 64t POKES36E6, 718 IF
32 POKESIEEE, 642 POKESIVAE, 718 IF
39 FOKESIVEE. 64: FOKESEV46. 712 IF
468 POKESZ ?4b,b4 POKESZEPE6. P18 IF
ESZE26,715 IF
- 64t POKES3866, 713 IF
z 53266, 64 POKESI985, 718 IF
44 PUFE@S“BW>64 FOKESZ944, 712 IF
45 POKESZ2944. 641 POKES3983. 711 IF
46 POKES3983, 64: POKES4B822, 71: IF
47 POKES4822, 64:POKES4621.71: IF
S8 G0TO 4@
166 REM WHEEL DISF.
11@ PRINT "[O":PRINT
1268 PRINT TABCS)s "SeSmsssg
136 PRIMT TRBC(V): "H# 21 Zi#se
146 PRINT TRB(E)s"s #8385464# =
156 PRINT TABC(S):"S  #09e0eey i
16@ PRINT TABC4)s "Sb "
176 PRINT TRABC3)s"3 Zae #33 M
128 PRIMT TRECZO3"% 11@ - L]

n
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I

il
\"“H |

|

PRINT TABC123 " 360 S, $26 W=

3 FRIMT TREC1): "#138 14t
18 PRINT TABCL):“#H27e [ JES
FRINT TEBCL):"E o LR
FRINT TAB(1):"334@ 2T
PRINT TREC(1): "17é @1 g
FPREINT TRBC(1 )3 "s25e [ 2N

8 PRIMT TRECL): " 24 7 e

PE PRIMT TRBCL)s™E 21 il 823w

3 FRINT TRBCZ):"H 44 e ®12 wn

PREINT TRE(3): " 19@ #35 W

FRINT TAEC4Ds " ik

FRINT TAB(S2: " #9"sCHRECZ1903CHRE(228); "a0g N
FRINT TREBCE: "S #13"3; CHREC23423CHRE$C23T0: "234 N
FRINT TRB(P): “#H#52 & #=

FRINT THES): "¥assisem
AE="[ZDI0BETRETDNE " : Y4="[IB080BB " : PRINTY$: TAB(28>; "ROULETTE"
S PRINT TRBC2E) sk

B PRIMT X&3TRB(2S)3"KEY“S-TO START"

L GETUS$=IF S$="5" THEM 428:REM STARTSMOUING BALL DISP.
GOTO 4868

R=IHTCIP4RADCL 4123 =1t PRINT ¥$3 TRB(2T)35PC(1IS)

IF Rx18 THEM 435

O4 R GOTO 11:12.13,14,15,16:17.18, 19,28, 21, 23,24, 25,26, 27,28
OHT GOTO 29,38, 31,32,33,34,35,36-37. 368, 39,408, 41,42, 43,44, 45, 46,47
H=K+1:IF X¥<{9 GOTO 11

S=INTCIFP+RNDCL D +1 2 E=16+5

GOTO 11

4308 PRINT &3 TAB(Z423"DID YOU WIN®

498 PRINT TAEC2S»3"DO YOU WISH TO

o688 PRINT TRBCZS): "PLAY AGAIN? Y-H"

518 GET A%

D28 IF AE="4" GOTD S50

538 IF A="H" GOTO 568

S48 GOTO 518

556 PRIMT "E":CLE:GOTO 118

SEa PRINT "E" 2 END
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