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SHARPSOFT USER NOTES
Issue No 4

With this issue of the SHARPSOFT USER NOTES you should have
received two tapes. These tapescontain our MZ-80K implementation of the
fig. FORTH 8080 package. For those readers with MZ-80B computers we
will be releasing a MZ-80B version of our FORTH package sometime later
this year. As soon as this is available we will let you know through these user
notes.

We hope you enjoy FORTH- it’s fun to play with and very fast. FORTH
requires study and practice if you are to become proficient in this language.
To help new FORTH programmers we have included in this issue aFORTH
Tutorial with examples. Further support will follow during the year withmore
programs and tutorial examples. Please send us your comments, queries
and “PROGRAMS” so that we can publish them in the next issue.

If you have a friend with an MZ-80K who wishes to have a copy of the
FORTH tapes - PLEASE ask him or her to subscribe to our user notes
rather than COPY your tapes. Remember good quality software takes time
to write and is expensive to produce. Also we rely on subscriptions to keep
publishing these user notes and to provide our readers with low cost
software.

To date we have received very little feedback from our readers con¬
cerning the SHARP PASCALand ourTiny Cpackages-please write tous if
you are using these packages with your comments and programs for
publication.

This issue is the largest we have produced so far. Within the pages we
hope everyone will find something of interest. A number of readers have
asked for information on the XTAL—BASIC package-this is included in the
form of an article by the author of this software.

1982 promises to be an interesting year for SHARP computer users. Our
future plans for this magazine include more articles on FORTH, Tiny C,
CP/M and BASIC plusanew column on hardwre.Our first hardwareproject
has been the design of a simple, but comprehensive, ROM burner add-on
board to the MZ-80K andMZ-80Bparallel ports.More details on this project
in our next issue.

The first of our Z80 assembler articles appears in this issue. Your letters
and comments are, of course, also featured.

Mike Brinson
Editor
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l'hanl uuu l- or buying this copy of FORTH. If you have any
questions rriir dln'i Ihi u package* please direct them, in writing,
via the distribuIer .

RHARI hill I HiRIII i' hawed on the 8080 fig~-F0RTH version
1.1. WM have* rewritten the CP/M mass storage routines as a
i *uuol IP has-pd vir Inal mentor y ■ >i I CIII. The package will run on a
M/ih i| ( (imput #n with •Mil of HAM. The FORTH package is provided
through the courtesy of

1 1 II FDRIN INIE REST ©ROUP* P.0. BO X 1105,BAN CARLOS
CA 94070,USA.

SHARPSOFT FORTH is distributed on two cassette tapes
with these instructions for their use. Before either of these
tapes are run on your computer make sure that the record protect
lugs are removed from the top of the cassettes. This will stop
accidental erasure of your FORTH master tapes.

The first tape contains the fig-FORTH language and
operating system. Bide one of the second tape contains a text
editor, for program preparation, and side two of the second tape
a FORTH 8080 assembler. Both these programs are written in
FORTH and may be loaded, when required, by the FORTH operating
system.

Loading FORTH
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The FORTH editor

A listing of the FORTH editor is given at the end of
these notes. This editor is the standard FORTH text editor
described in the fig FORTH installation manual. A detailed
description of its operation is presented in the book "A systems
guide to fig-FORTH" by C.H. Ting.

To load the editor place the second tape in the cassette
recorder and rewind side one of the tape. Next enter

DECIMAL 7 LOAD <CR>

Press the cassette recorder "PLAY" key when requested.To
use the editor vocabulary after loading is completed enter

EDITOR <CR>

The editor commands ares™

1. H
2. E
3. S
4. D
5* M
6. T
7. L
8. R
9. P
10. I

Hold numbered line at PAD.
Erase line with blanks.
Spread making line # blank
D«?1 <?te line,but hoid in PAD.
Move cursor by signed amount,print its line.
Type line #,save also in PAD.
Re I i st screen.
Replace line #,from PAD.
Put following text on line #.
Insert text from PAD into line #.

Screen editing commands:

1. CLEAR LIcm screen by number.
2. FLUSH Writ.? all updated blocks to tape.
3. COPY Duplicate screen-2 to screen-1.

The SOSO assembler.

A listing of I: lie tig FORTH 8080 assembler is given at the
end of these notes. A detailed description of the FORTH
assembler is given in Dr ling's book.

To load the FOR I H assembler place the second tape in the
MZ80K cassette recorder and rewind side two of the tape. On
completion of this opei at ion enters-

1H I l MAI 7 L OAD <CR>

Press the cassette i reorder "PLAY" key when requested. To
use the assembler vocabulary after loading is completed enter:™

AS3EMDL FR <CR>

3



Screen storage.

In this version of -fig--FORTH screens are stored on cassette
tape. Before programs or data can be stared an a tape, the tape
must be FORMATED. We have included the word P--HEEADER in the
FORTH dictionary t.o allow you to do this.

The format procedure ia as follows:-

1. Place the tape to be formated in the MZ80K cassette
recorder and rewind the tape.

2. Enter from the keyboard

FORTH DECIMAL <CR>

3. Then types -
s FORMAT 25 0 DO I P-HEADER LOOP ; <CR>

4. Typing

FORMAT <CR >
and pressing the "RECORD/PLAY" keys as requested
formats the tape.

NOTES

1. Roughly 25 screens can be stored on a C90 tape.

2. The FORTH word P HEADER writes a II buffer f < t

the cassette tapi* wi th number a ae the
file header.

3. Dnii forme*led et taps may he itten to or r earl from
UaI n*i I he MII I H ii I tial itiiilH H y Wt »i da I F 1 1 » I LIIHH » I ( IAD
illHi ( I l Ah eli

tipSi | ai IBal III B3
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Starting FORTH

If you have neve?r programmed a computer using the FORTH
language then the previous instructions will probably make very
little sense to you ! We suggest that you read a number of
basic articles before attempting to program in FORTH on your
MZBOK.

The following articles will help you learn FORTH.

1- Brinson M.E.,Not fith but FORTH*a computer language
that builds itself *CompLiti ng Today,October 1981 * P34-35.

2. James J.S.*FORTH for micracaniputers?Dr Babb’s Journal
of Calisthenics and Orthodontia,No. -£:6,p21~27.

3. James J.S.*FORTH a tutorial introduction*Byte,August
1980,P100-126.

4. Katzen H.,Invitation to FORTH.

More advanced reference works are listed below:—

1. Using FORTH,FORTH Inc.,1980.

2. Systems guide to fig-FORTH by Ting.

3. Threaded interpretive languages by Loeliger.

4. Installation manual for fig-FORTH.

5. Source listing of 8080 fig-FORTH.

The above books and the 8080 fig-FORTH source listing are
available from

MOUNTAIN VIEW PRESS,USA.
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fig FORTH GLOSSARY

Thisglossary contain?! nil of Ihn wmd definitions In Holoase 1 of fig-FORTH.
The definitions am presented In tin* onlor o( their ASCII sort.

The first lino of nnch ontry shows ,1 symbolic description of the action of
the procedure on the pemmoiei slock The symbols indicate the order in
which inpul poiomniois hove been placed on the stack. Three dashes

” Irullcoln tin* execution point; any parameters left on the stack are
listod. In this noiolion. the lop of the stack is to the right.

The symbols Include

addr memory address
b 8 1lit Iiylo (In hi 8 bits zero)
o 7 bit ASCII character (hi 9 bits zero)
d :IP hit signed double integer, most significant portion with sign on top

of stack
f boolean flag 0 = false, non-zero = true
ft boolean false flag = 0
n I(i Iill signed integer number
u 16 bit unsigned integer
tf boolean true flag = non-zero
The capital lotters on the right show definition characteristics:
C May only be used within a colon definition. A digit indicates number

of memory addresses used, is other than one.
E Intended for execution only.

I
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LO Level Zero definition of FORTH-78
L1 Level One definition of FORTH-78
P Has precedence bit set. Will execute even when compiling.
U A user variable.

Unless otherwise noted, all references to numbers are for 16 bit signed
integers. On 8 bit data bus computers, the high byte of a number is on top of
the stack, with the sign in the leftmost bit. For 32bit signed double numbers,
the most significant part (with the sign) is on top.

All arithmetic is implicitly 16 bit signed integer math, with error and
under-flow indication unspecified.

! naddr---LO
Store 16 bits of n at address. Pronounced “store”.

!CSP
Save the stack position in CSP. Used as part of the
compiler security.

# d1---d2 LO
Generate from a double number d1, the next ascii
character which is placed in an output string. Result d2
is the quotient after division by BASE, and ismaintained
for further processing. Used between and
SeeftS.

# d---addr count LO
Terminates numeric output conversion by dropping d,
leaving the text address andcharacter count suitable for
TYPE.

#S d1---d2 LO
Generates ascii text in the text output buffer, by the use
of ft, until a zero double number n2 results. Used
between ftand ft .

’ '---addr P,LO
Used in the form:

’ nnnn
Leaves the parameter field address of dictionary word
nnnn. As a compiler directive, executes in a colon-
definition to compile the address as a literal. If the word
is not found after a search of CONTEXT and
CURRENT, an appropriate error message is given.
Pronounced “tick”.



8

(

(• )

(;CODE)

(4- LOOP)

(ABORT)

(DO)

(FIND)

(LINE)

(LOOP)

Used in the form:
P,LO

(cccc)
Ignore a comment that will be delimited by a right
parenthesis on the same line. May occur during
execution or in a colon-definition, a blank after the
leading parenthesis is required.

C+
The run-time procedure, compiledby . which transmits
the following in-line text to the selected output device.
See . ' '

C
The run-time procedure, compiled by ;CODE, that
rewrites the code field of the most recently defined word
to point to the following machine code sequence. See
;CODE.
n---C2
The run-time procedure compiled by +LOOP, which
increments the loop index by n and tests for loop
completion. See +LOOP

Executes after an error when WARNING is -1. This
word normally executes ABORT, but may be altered
(with care) to a user’s alternative procedure.

C
The run-time procedure compiled by DO which moves
the loopcontrolparameters to the return stack. SeeDO.
addrl addr2 pfabtf (ok)
addrl addr2 ff (bad)
Searches the dictionary starting at the name field
address addr2, matching to the text at addrl . Returns
parameter field address, length byte of name field and
boolean true for a good match. If no match is found, only
a boolean false is left.
n1 n2---addr count
Convert the line number n1 and the screenn2 to the disc
buffer address containing the data. A count of 64
indicates the full line text length.

C2
The run-time procedure compiled by LOOP which
increments the loop index and tests for loop completion.
See LOOP.
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(NUMBER)

‘/MOD

+ !

-i-BUF

+LOOP

d1 addrl---d2 addr2
Convert the ascii text beginning at addrl +1 with regard
to BASE. The new value is accumulated into double
number d1, being left as d2. Addr2 is the address of the
first unconvertable digit. Used by NUMBER.
n1 n2---prod LO
Leave the signed product of two signed numbers.
n1 n2 n3---n4 LO
Leave the ratio n4 ■= n1*n2/n3 where all are are signed
numbers. Retention of an intermediate 31 bit product
permits greater accuracy than would be available with
the sequence:

n1 n2*n3/
n1n2n3---n4n5 LO
Leave the quotient n5and remainder n4 of theoperation
n1*n2/n3 A 31bit intermediate product is usedas for7.
n1 n2---sum LO
Leave the sum of n1+n2.

naddr---LO
Add n to the value at the address. Pronounced “plus-
store”.
n1 n2---n3
Apply the sign of n2 to n1, which is left as n3.
addrl---addr2f
Advance the disc buffer address addrl to the address of
the next buffer addr2. Boolean f is false when addr2 is
the buffer presently pointed to by variable PREV.

n1---(run)
addrn2---(compile) P,C2,LO
Used in a colon-definition in the form:

DO. . ,n1 +LOOP
At run-time, +LOOP selectively controls branching
back to the corresponding DO based on n1, the loop
index and the loop limit. The signed increment n1 is
added to the index and the total compared to the limit.
The branch back to DO occurs until the new index is
equal to or greater than the limit (n1 0), or until the new
index is equal to or less than the limit (n1 o). Upon
exiting the loop, the parameters are discarded and
execution continues ahead.
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+ORIGIN

-/-

-DUP

-FIND

-TRAILING

At compile time, -t LOOP compiles the run-time word
( i LOOP) and the branch offset computed from HERE
to the address left on the stack by DO. n2 is used for
compile time error checking.
n---addr
I eave the memory address relative by n to the origin
parameter area n is the minimum address unit, either
byte or word This definition is used to access or modify
the boot up parameters at the origin area.
n---LO
Store n into the next available dictionary memory cell,
advancing the dictionary [jointer, (comma)

n1 n2---diff LO
Leave the difference of nIn2.

P,LO
Continue interpretation with the next disc screen.
(Pronounced next-screen).

n1---n1 (if zero) LO
n1---n1 n1 (non-zero)
Reproduce n1 only if it is non-zero. This is usually used
to copy a value just before IF, to eliminate the need for
an ELSE part to drop it.---pfa b tf (found)---ff (not found)
Accepts the next text word (delimited by blanks) in the
input streamto HERE, and searches the CONTEXT and
then CURRENT vocabularies for a matching entry. If
found, the dictionary entry's parameter field address, its
length byte, and a boolean true is left. Otherwise, only a
boolean false is left.
addrnl— addrn2
Adjusts the character count n1 of a text string
beginning address to suppress the output of trailing
blanks, i.e. the characters at addr +n1to addr +n2 are
blanks.
n---LO
Print a number from a signed 16 bit two’s complement
value, converted according to the numeric BASE. A
trailing blank follows. Pronounced “dot”.
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P,LO

Used in the form:
" cccc "

Compiles an in-line stringcccc (delimitedby the trailing ) with an execution
procedure to transmit the text to the selected output device. If executed
outside a definition, ." will immediately print the text until the final . The
maximum number of characters may be an installation dependent value.
See (.").
.LINE linescr

Print on the terminal device, a line of text from the disc
by its line and screen number. Trailing blanks are
suppressed.

.R n1 n2
Print the number n1 right aligned in a field whose width
is n2. No following blank is printed.

/ n1 n2---quot LO
Leave the signed quotient of n1/n2.

/MOD n1 n2---remquot LO
Leave the remainder and signed quotent of n1/n2. The
remainder has the sign of the dividend.

These small numbers are used so often that it is
attractive to define them by name in the dictionary as
constants.

0<

0=

OBRANCH

1 +

2 +

n---f LO
Leave a true flag if the number is less than zero
(negative), otherwise leave a false flag.

n---f LO
Leave a true flag if the number is equal to zero,
otherwise leave a false flag.
f---C2
The run-time procedure is conditionally branch. If f is
false (zero), the following in-line parameter is added to
the interpretive pointer to branch ahead or back.
Compiled by IF, UNTIL, and WHILE.
n1---n2 L1
Increment n1 by 1.
n1---n2
Leave n1 incrementedby 2.
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P,E,LO
Used in the form called a colon-definition:

: cccc ... ;
Creates a dictionary entry defining cccc as equivalent to
the following sequence of Forth word definitions ...
until the next or ;CODE . The compiling process is
done by the text interpreter as long as STATE is non¬
zero. Other details are that the CONTEXT vocabulary is
settotheCURRE NT vocabulary and that words with the
precedence bit set (P) are executed rather than being
compiled.

P,C,LO
Terminate a colon-definition and stop further com¬
pilation. Compiles the run tlme;S.

Used in the form:
F.C.LO

: cccc .... ;CODE
assembly mnemonics

Stop compilation and terminate a new defining word
cccc by compiling (;CODE). Set the CONTEXT
vocabulary to ASSEMBER, assembling to machine
code the following mnemonics.
When cccc later executes in the form:

cccc nnnn
the word nnnn will be created with its execution pro¬
cedure given by the machine code following cccc. That
is, when nnnn is executed, it does soby jumping to the
code after nnnn. An existing defining word must exist in
cccc prior to ;CODE.

P,LO
Stop interpretation of a screen. ;S is also the run-time
word compiled at the end of a colon-definition which
returns execution to the calling procedure.
n1 n2---f LO
Leave a true flag if n1 is less than n2; otherwise leave a
false flag.

LO
Setup for pictured numeric output formatting using the
words:

# # ft S SIGN #>
The conversion is done on a double number producing
text at PAD.

j
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BUILDS

>R

?

7COMP

?CSP

7ERROR

7EXEC

Used within a colon-definition:
. cccc BUILDS

DOES

C,LO

Each time cccc is executed, BUILDS defines a new
word with a high-level execution procedure. Executing
cccc in the form:

cccc nnnn
uses BUILDS to create adictionary entry for nnnn with
a call to the DOES part for nnnn. When nnnn is later
executed, it has the address of its parameter area on the
stack and executes the words after DOES in cccc.
<BUILDS andDOES> allow run-time procedures to be
written in high-level rather than in assembler code (as
required by ;CODE).
n1 n2---f LO
Leave a true flag if n1=n2; otherwise leave a false flag.
n1n2---f LO
Leave a true flag if n1 is greater than n2; otherwise a
false flag.
n---C,LO
Remove a number from the computation stack and
place as the most accessible on the return stack. Use
should be balanced with R in the same definition.
addr---LO
Print the value contained at the address in free format
according to the current base.

Issue error message if not compiling.

Issue error message if stack position differs from value
saved in CSP.
f n
Issue an error message number n, if the boolean flag is
true.

Issue an error message if not executing.
7LOADING

Issue an error message if not loading.
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? PAIRS

? STACK

? TERMINAL

@

ABORT

ABS

AGAIN

ALLOT

AND

B/BUF

n1 n2
Issue an error message if n1 does not equal n2. The
message indicates that compiled conditionals do not
match.

Issue an error message if the stack is out of bounds.
This definition may be installation dependent.---f
Perform a test of the terminal keyboard for actuation of
the break key A true flag indicates actuation. This
definition is installation dependent.
addr---n LO
Leave the 16 bit contents of address.

LO
Clear the stacks and enter the execution state. Return
control to the operators terminal, printing a message
appropriate to the installation.
n---u LO
Leave the absolute value of n as u.
addrn---(compiling) P,C2,LO
Used in a colon-definition in the form:

BEGIN . . . AGAIN
At run-time, AGAIN forces execution to return to
corresponding BEGIN. There is no effect on the stack.
Execution cannot leave this loop (unless R DROP is
executed one level below).
At compile time, AGAIN compiles BRANCH with an
offset from HERE to addr. n is used for compile-time
error checking.
n---LO
Add the signed number to the dictionary pointer DP.
May be used to reserve dictionary space or re-origin
memory, n is with regard to computer address type (byte
or word).

n1 n2---n2 LO
Leave the bitwise logical and of n1 and n2 as n3.---nThis constant leaves the number of bytes per disc
buffer, the byte count read from disc by BLOCK.



15

B/SCR

BACK

BASE

BEGIN

BL

BLANKS

BLK

BLOCK

---nThis constant leaves the number of blocks per editing
screen. By convention, an editing screen is 1024 bytes
organized as 16 lines of 64 characters each.
addr
Calculate the backward branch offset from HERE to
addr and compile into the next available dictionary
memory address.---addr U,LO
A user variable containing the current number base
used for input and output conversion.---addr n (compiling) P,LO
Occurs in a colon-definition in form:
BEGIN . . . UNTIL
BEGIN... AGAIN
BEGIN . . . WHILE . . . REPEAT
At run-time, BEGIN marks the start of a sequence that
may be repetitively executed. It serves as a return point
from the corresponding UNTIL, AGAIN or REPEAT.
When executing UNTIL, a return to BEGIN will occur if
the top of the stack is false; for AGAIN and REPEAT a
return to BEGIN always occurs.
At compile time BEGIN leaves its return address and n
for compiler error checking.---cA constant that leaves the ascii value for “blank”.
addr count
Fill an area of memory beginning at addr with blanks.---addr U,LO
A user variable containing the block number being
interpreted. If zero, input is being taken from the
terminal input buffer.
N---,addr LO
Leave the memory address of the block buffer con¬
taining block n. If the block is not already in memory, it is
transferred from disc to which ever buffer was least
recently written. If the block occupying that buffer has
been marked as updated, it is rewritten to disc before
block n is read into the buffer. See also BUFFER, R/W
UPDATE FLUSH
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BLOCK-READ
BLOCK-WRITE

BRANCH

BUFFER

C!

C,

C@

CFA

CMOVE

COLD

These are the preferred names for the installation
dependent code to read and write one block to the disc.

C2,LO
The run-time procedure to unconditionally branch. An
in-line offset is added to the interpretive pointer IP to
branch ahead or back. BRANCH is compiled by ELSE,
AGAIN, REPEAT.
n---addr
Obtain the next memory buffer, assigning it to block n. II
the contents of the buffer is marked as updated, it is
writton to the disc. The block is not read from the disc.
The address loft is the first cell within the buffer for data
storage.
b addr
Store 8 bits at address. On word addressing computers,
further specification is necessary regarding byte
addressing.
b
Store 8 bits of b into the next available dictionary byte,
advancing the dictionary pointer. This is only available
on byte addressing computers, and shouldbe used with
caution on byte addressing mini-computer.

addr---bLeave the 8 bit contents of memory address. On word
addressing computers, further specification is needed
regarding byte addressing.

pfa---cfa
Convert the parameter field address of a definition to its
code field address.
from to count
Move the specified quantity of bytes beginning at
address from to address to. The contents of address
from is moved first proceeding toward high memory.
Further specification is necessary on word addressing
computers.

The cold start procedure to adjust the dictionary pointer
to the minimum standard and restart via ABORT. May
be called from the terminal to remove application
programs and restart.
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COMPILE

CONSTANT

CONTEXT

COUNT

CR

CREATE

CSP

D+

D +-

C2
When the word containing COMPILE executes, the
execution address of the word following COMPILE is
copied (compiled) into the dictionary. This allows
specific compilation situations to be handled in addition
to simply compiling an execution address (which the
interpreter already does).

n---LO
A defining word used in the form:

n CONSTANT cccc
to create word cccc, with its parameter field containing
n. When cccc is later executed, it will push the value of n
to the stack.---addr U,LO
A user variable containing a pointer to the vocabulary
within which dictionary searches will first begin.

addrl---addr2n LO
Leave the byte address addr2 and byte count n of a
message text beginning at address addrl. It is pre¬
sumed that the first byte at addrl contains the text byte
count and the actual text starts with the second byte.
Typically COUNT is followed by TYPE.

LO
Transmit a carriage return and line feed to the selected
output device.

A defining word used in the form:
CREATE cccc

by such words as CODE and CONSTANT to create a
dictionary header for a Forth definition. The code field
contains the address of the words parameter field. The
new word is created in the CURRENT vocabulary.---addr U
A user variable temporarily storing the stack pointer
position, for compilation error checking.
d1 d2---dsum
Leave the double number sum of two double numbers.

d1 n---d2
Apply the sign of n to the double number d1, leaving it as
d2.
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D.

D.R

DABS

DECIMAL

DEFINITIONS

DIGIT

DUST

DLITERAL

DMINUS

DO

d L1
Print a signed double number from a 32 bit two’s com¬
plement value. The high-order 16 bits aremost access¬
ible on the stack. Conversion is performed according to
the current BASE A blank follows. Pronounced D-dot.

dn
Print a signed double number d right aligned in a field n
characters wide.
d---ud
Leave the absolute value ud of a double number

LO
Set the numeric conversion BASE for decimal input-
output.

L1
Used in the form:

cccc DEFINITIONS
Set the CURRENT vocabulary to the CONTEXT
vocabulary. In the example, executing vocabulary name
cccc made if the CONTEXT vocabulary and executing
DEFINITIONS made both specify vocabulary cccc.

cn1---n2 tf (ok)
cn1---ff (bad)
Converts the ascii character c (using base n1) to its
binary equivalent n2, accompanied by a true flag. If the
conversion is invalid, leaves only a false flag.

List the names of the dictionary entries in the
CONTEXT vocabulary.
d---d (executing)
d---(compiling) P
If compiling, compile a stack double number into a
literal. Later execution of the definition containing the
literal will push it to the stack. If executing, the number
will remain on the stack.
d1---d2
Convert d1 to its double number two’s complement.

n1 n2---(execute)
addr n---(compile) P,C2,LO
Occurs in a colon-definition in form:

I
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DOES>

DP

DPL

DRO
DR1

DO ... LOOP
DO ... +LOOP

At run time, DO begins a sequence with repetitive exe¬
cution controlled by a loop limit n1 and an index with
initial value n2. DO removes these from the stack. Upon
reaching LOOP the index is incremented by one. Until
the new index equals or exceeds the limit, execution
loops back to just after DO; otherwise the loop para¬
meters are discarded and execution continues ahead.
Both n1 and n2 are determined at run-time and may be
the result of other operations. Within a loop T will copy
the current value of the index to the stack. See I, LOOP,
+LOOP, LEAVE.
When compiling within the colon-definition, DO com¬
piles (DO), leaves the following address addr and n for
later error checking.

LO
A word which defines the run-time action within a high-
level defining word. DOES> alters the code field and
first parameter of the new word to execute the sequence
of compiled word addresses following DOES>. Used in
combination with <BUILDS. When the DOES> part
executes it begins with the address of the first para¬
meter of the new word on the stack. This allows inter¬
pretation using this area or its contents. Typical uses
include the Forth assembler, multi-dimensional arrays,
and compiler generation.---addr U,L
A user variable, the dictionary pointer, which contains
the address of the next free memory above the diction¬
ary. The value may be read by HERE and altered by
ALLOT.---addr U,LO
A user variable containing the number of digits to the
right of the decimal on double integer input. It may also
be used hold output column location of adecimalpoint,
in user generated formating. The default value on
single number input is-1.

Installation dependent commands to select disc drives,
by presetting OFFSET. The contents of OFFSET is
added to the block number in BLOCK to allow for this
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selection. Offset is suppressed for error text so that it
may always originate from drive 0.

DROP n---LO
Drop the number from the stack.

DUMP addr n---LO
Print the contents of n memory locations beginning at
addr. Both addresses and contents are shown in the
current numeric base.

DUP n---nn LO
Duplicate the value on the stack.

ELSE addrl n1---addr2 n2 (compiling) P.C2.LO
Occurs within a colon-definition in the form:

IF . . . ELSE . . . ENDIF
At run-time, ELSE executes after the true part following
IF. ELSE forces execution to skip over the following
false part andresumesexecution after the ENDIF. It has
no stack effect.
At compile-time ELSE emplaces BRANCH reserving a
branchoffset, leaves the address addr2 andn2 for error
testing. ELSE also resolves thepending forwardbranch
fromIFbycalculating theoffset fromaddrl toHEREand
storing at addrl.

EMIT c---LO
Transmit asciicharacterc to the selectedoutput device.
OUT is incremented for eachcharacter output.

EMPTY-BUFFERS LO
Mark all block-buffers as empty, not necessarily affect¬
ing the contents. Updated blocks are not written to the
disc. This is also an initialization procedure before first
useof thedisc.

ENCLOSE addrl c
addrl n1 n2 n3

The text scanning primitive used by WORD. From the
textaddressaddrl andanasciidelimitingcharacterc, is
determined the byte offset to the first non-delimiter
charactern1. theoffset to the firstdelimiterafter the text
n2,andtheoffset to the firstcharacternot included. This
procedure willnot processpast anascii null', treatingit
asanunconditionaldelimiter.
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END

ENDIF

ERASE

ERROR

EXECUTE

EXPECT

FENCE

P,C2,LO
This is an ‘alias’ or duplicate definition for UNTIL.
addrn---(compile) P,CO,LO
Occurs in a colon-definition in form:
IF ... ENDIF
IF ... ELSE ... ENDIF
At run-time, ENDIF serves only as the destination of a
forward branch from IFor ELSE. It marks the conclusion
of the conditional structure. THEN is another name for
ENDIF. Both names are supported in fig-FORTH. See
also IF and ELSE.
At compile-time, ENDIF computes the forward branch
offset from addr to HERE and stores it at addr. n is used
for error tests.
addr n
Clear a region of memory to zero from addr over n
addresses.
line---in blk
Execute error notification and restart of system.
WARNING is first examined. If 1, the text of line n,
relative to screen4of drive0 is printed. This line number
may bepositive or negative, andbeyond just screen 4. If
WARNING = 0,n is just printed as amessage number
(non disc installation). If WARNING is -1, the definition
(ABORT) is executed, which executes the system
ABORT. The user may cautiously modify this execution
by altering (ABORT). fig-FORTH saves the contents of
IN and BLK to assist in determining the location of the
error. Final action is execution of QUIT.
addr
Execute the definition whose code field address is on
the stack. The code field address is also called the
compilation address.
addr count---LO
Transfer characters from the terminal to address, until a
“return” or the count of characters have been received.
One or more nulls are added at the end of the text.---addr U
A user variable containing an address below which
FORGETting is trapped. To forget below this point the
user must alter the contents of FENCE.
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FILL

FIRST

FLD

FORGET

FORTH

HERE

HEX

HLD

HOLD

ADDRQUANB
Fill memory at the address with the specifiedquantity of
bytes b.---nA constant that leaves the address of the first (lowest)
block buffer.---addr U
A user variable for control of number output field width.
Presently unused in fig-FORTH.

E,LO
Executed in the form:

FORGET cccc
Deletesdefinitionnamedcccc fromthedictionarywithall
entries physically following it. In fig-FORTH, an error
message will occur if the CURRENT and CONTEXT
vocabularies are not currently the same.

P,L1
The name of the primary vocabulary. Execution makes
FORTH the CONTEXT vocabulary. Until additionaluser
vocabularies are defined, new user definitions become
apart of FORTH.FORTHisimmediate,so it willexecute
during the creation of a colon-definition, to select this
vocabulary at compile time.---addr LO
Leave the address of the next available dictionary
location.

LO
Set the numeric conversion base to sixteen (hexa¬
decimal).---addr LO
A user variable that holds the address of the latest
character of text during numeric output conversion.
c---LO
Used between # and #= > to insert an ascii character
into apictured numeric output string.
e.g. 2E HOLD will place a decimalpoint.---n C,LO
Used within a DO-LOOP to copy the loop index to the
stack. Other use is implementation dependent. See R.
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ID. addr
Print a definition’s name from its name field address.

IF f---(run-time)---addr n (compile) P,C2,LO
Occurs if a colon-definition in form:
IF(tp) ... ENDIF
IF (tp) ...ELSE (fp) ... ENDIF
At run-time, IF selects execution based on a boolean
flag. If f is true (non-zero), execution continues ahead
thru the true part. If f is false (zero), execution skips till
just after ELSE to execute the false part. After either
part, execution resumes after ENDIF. ELSE and its
false part are optional; if missing, false execution skips
to just after ENDIF.
At compile-time IF compiles OBRANCH and reserves
space for an offset at addr. addr and n are used later for
resolution of the offset and error testing.

IMMEDIATE
Mark the most recently made definition so that when
encountered at compile time, it will be executed rather
than being compiled, i.e. the precedence bit in its
header is set. This method allows definitions to handle
unusual compiling situations, rather thanbuild them into
the fundamental compiler. The user may force com¬
pilation of an immediate definition by proceeding it with
[COMPILE|.

IN ---addr LO
A user variable containing the byte offset within the
current input text buffer (terminal or disc) from which the
next text will be accepted. WORD uses and moves the
value of IN.

INDEX FROM TO
Print the first line of each screen over the range from, to.
This is used to view the comment lines of an area of text
on disc screens.

INTERPRET
The outer text interpreter which sequentially executes
or compiles text from the input stream (terminal or disc)
dependingon STATE. If the wordname cannot be found
after a search of CONTEXT and then CURRENT it is
converted to a number according to the current base.
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KEY

LATEST

LEAVE

LFA

LIMIT

LIST

LIT

LITERAL

That also failing, an error message echoing the name
with a "?" will be given. Text input will be taken
according to the convention for WORD. If a decimal
point is found as part of a number, a double number
value will be left. The decimal point has no other pur¬
pose than to force this action. See NUMBER.---c LO
Leave the ascii value of the next terminal key struck.---addr
Leave the name field address of the topmost word in the
CURRENT vocabulary.

C,LO
Force termination of aDO-LOOP at the nextopportunity
by setting the loop limit equal to the current value of the
index. The index itself remains unchanged, and exe¬
cution proceeds normally until LOOP or + LOOP is
encountered.
pfa---Lfa
Convert the parameter field address of a dictionary
definition to its link field address.---nA constant leaving the address just above the highest
memory available for a disc buffer. Usually this is the
highest system memory.
n---LO
Display the ascii text of screen n on the selected output
device. SCR contain the screen number during and
after this process.---n C2,LO
Within a colon-definition, LIT is automatically compiled
before each 16 bit literal number encountered in input
text. Later execution of LIT causes the contents of the
next dictionary address to be pushed to the stack.
n---(compiling) P,C2,LO
If compiling, then compile the stack value n as a 16 bit
literal. This definition is immediate so that it will execute
during a colon definition. The intended use is:

: xxx [calculate] LITERAL ;
Compilation is suspended for the compile time cal¬
culation of a value, Compilation is resumed and
LITERAL compiles this value.
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LOAD

LOOP

M*

M/

M/MOD

MAX

MESSAGE

MIN

MINUS

n---LO
Begin interpretation of screen n. Loading will terminate
at the end of the screen or at ;S. See ;S and—*.

addrn---(compiling) P,C2,LO
Occurs in a colon-definition in form:

DO ... LOOP
At run-time, LOOP selectively controls branching back
to the corresponding DO based on the loop index and
limit. The loop index is incremented by one and com¬
pared to the limit. The branch back to DO occurs until
the index equals or exceeds the limit; at that time, the
parameters are discarded and execution continues
ahead.
At compile-time, LOOP compiles (LOOP) and uses
addr to calculate an offset to DO. Zn is used for error
testing.
n1 n2---dA mixed magnitude math operation which leaves the
double number signed product of two signed number.
d n1---n2 n3
A mixed magnitude math operator which leaves the
signed remainder n2 and signed quotient n3, from a
double number dividendanddivisorn1.The remainder
takes its sign from the dividend.
ud1 u2---u3 ud4
An unsigned mixed magnitude math operation which
leaves a double quotient ud4 and remainder u3, from a
double dividend ud1 and single divisor u2.
n1 n2---max LO
Leave the greater of two numbers.
n
Print on the selected output device the text of line n
relative to screen 4 of drive 0. n may be positive or
negative. MESSAGE may be used to print incidental
text such as report headers. If WARNING is zero, the
message will simply be printed as a number (disc un¬
available).
n1 n2---min LO
Leave the smaller of two numbers.
n1---n2 LO
Leave the two’s complement of a number.
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MOD

MON

MOVE

NEXT

NFA

NUMBER

OFFSET

OR

n1 n2---mod LO
Leave the remainder of n1/n2, with the same sign asn1.

Exit to the system monitor, leaving a re-entry to Forth, if
possible.
addrl addr2n
Move the contents of n memory cells (16 bit contents)
oeginning at addrl into n cells beginning at addr2. The
contents of addrl is moved first. This definition is
appropriate on word addressing computers.

This is the inner interpreter that uses the interpretive
pointer IP to execute compiled Forth definitions. It is not
directly executed but is the return point for all code
procedures. It acts by fetching the address pointed by
IP, storing this value in register W. It then jumps to the
address pointed to by the address pointed to by W.W
points to the code field of a definition which contains the
address of the code which executes for that definition.
This usage of indirect threaded code is a major con¬
tributor to the power, portability, and extensibility of
Forth. Locations of IP and W are computer specific.
pfa---nfa
Convert the parameter field address of a definition to its
name field.
addr---dConvert a character string left at addr with a preceding
count, to a signed double number, using the current
numeric base. If a decimal point is encountered in the
text, its position will be given in DPL, but no other effect
occurs. If numeric conversion is not possible, an error
message will be given.---addr U
A user variable which may contain a block offset to disc
drives. The contents of OFFSET is added to the stack
number by BLOCK. Messages by MESSAGE are
independent of OFFSET. See BLOCK, DRO, DR1,
MESSAGE.
n1 n2---or
Leave the bit-wise logical or of two 16 bit values.

*

LO
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OUT ---addr U
A user variable that contains a value increment by
EMIT. The user may alter and examine OUT to control
display formating.

OVER n1 n2---n1 n2 n1 LO
Copy the second stack value, placing it as the new top.

PAD ---addr LO
Leave the address of the text output buffer, which is a
fixed offset above HERE.

PFA nfa---pfa
Convert the name field address of a compiled definition
to its parameter field address.

POP
The code sequence to remove a stack value and return
to NEXT. POP is not directly executable, but is a Forth
re-entry point after machine code.

PREV ---addr
A variablecontaining the address of the disc buffer most
recently referenced. The UPDATE commandmarks this
buffer to be later written to disc.

PUSH
This code sequence pushes machine registers to the
computation stack and returns to NEXT. It is not directly
executable, but is a Forth re-entry point after machine
code.

PUT
This code sequence stores machine register contents
over the topmost computation stack value andreturns to
NEXT. It is not directly executable, but is a Forth re¬
entry point after machine code.

QUERY
Input 80 characters of text (or until a “return”) from the
operators terminal. Text is positioned at the address
contained in TIB with IN set to zero.

QUIT L1
Clear the return stack, stop compilation, and return
control to the operators terminal. No message is given.

R ---nCopy the top of the return stack to the computation
stack.
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L

R*

R/W

R>

RO

REPEAT

ROT

RP!

S-> D

SO

SCR

SIGN

---addr U
A user variable which may contain the location of an
editing cursor, or other file related function.
addr blk f
The fig-FORTH standard disc read-write linkage, addr
specifies the source or destination block buffer, blk is
the sequentialnumber of the referenced block; and f is a
flag for f 0 write and f=1 read. R/W determines the
location on mass storage, performs the read-write and
performs any error checking.----n LO
Remove the top value from the return stack and leave it
on the computation stack. See R and R.---addr U
A user variable containing the initial location of the
return stack. Pronounced R-zero. See RP!.
addr n---(compiling) P,C2
Used within a colon-definition in the form:

BEGIN . . . WHILE . . . REPEAT
At run-time, REPEAT forces an unconditional branch
back to just after the corresponding BEGIN.
At compile-time, REPEAT compiles BRANCH and the
offset from HERE to addr. n is used for error testing.
n1 n2 n3---n2 n3 n1 LO
Rotate the top three values on the stack, bringing the
third to the top.
A computer dependent procedure to initialize the return
stack pointer from user variable RO.
n---dSign extend a single number to form a double number.---addr U
A user variable that contains the initial value for the
stack pointer. Pronounced S-zero. See SP!---addr U
A user variable containing the screen number most
recently reference by LIST.
n d---d LO
Stores an ascii sign just before aconverted numeric
output sting in the text output buffer when n is negative.
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SMUDGE

SP!

SP@

SPACE

SPACES

STATE

SWAP

TASK

THEN

TIB

TOGGLE

TRAVERSE

n is discarded,but double number d ismaintained. Must
be used between -<# and&>.

Used during word definition to toggle the “smudge bit”
in a definitions name field. This prevents an uncom¬
pleted definition from being found during dictionary
searches, until compiling is completed without error.

A computer dependent procedure to initialize the stack
pointer from SO.---addr
A computer dependent procedure to return the address
of the stack position to the top of the stack, as it was
before SP@was executed, (e.g. 1 2 SP@
would type 2 2 1)

LO
Transmit an ascii blank to the output device.
n---LO
Transmit n ascii blanks to the output device.---addr LO,U
A user variable containing the compilation state. A non¬
zero value indicates compilation. The value itself may
be implementation dependent.
n1 n2---n2 n1 LO
Exchange the top two values on the stack.

A no-operation word which can mark the boundary
between applications. By forgetting TASK and re¬
compiling, an application can be discarded in its
entirety.

An alias for ENDIF.
P,CO,LO---addr U

A user variable containing the address of the terminal
input buffer.
addr b
Complement the contents of addr by the bit pattern b.
addrl n---addr2
Move across the name field of a fig-FORTH variable
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TRIAD

TYPE

IP

U/

UNTIL

UPDATE

USE

length name field, addrl is the address of either the
length byte or the last letter. If n=1, the motion is toward
hi memory; if n=-1, the motion is toward low memory.
The addr2 resulting is address of the other end of the
name.

scr
Display on the selected output device the three screens
which include that numbered scr, beginning with a
screen evenly divisible by three. Output is suitable for
source text records, and includes a reference line at the
bottom taken from line 15 of screen 4.

addr count---LO
Transmit count characters from addr to the selected
output device.
u1 u2---ud
Leave the unsigned double number product of two
unsigned numbers.
ud u1---u2 u3
Leave the unsigned remainder u2 and unsigned
quotient u3 from the unsigned double dividend ud and
unsigned divisor u1.
f---(run-time)
addr n---(compile) P,C2,LO
Occurs within a colon-definition in the form:

BEGIN .. . UNTIL
At run-time, UNTIL controls the conditional branchback
to the corresponding BEGIN. If f is false, execution
returns to just after BEGIN; if true, execution continues
ahead.
At compile-time, UNTIL compiles (OBRANCH) and an
offset from HERE to addr. n is used for error tests.

LO
Marks themost recently referencedblock (pointed to by
PREV) as altered. The block will subsequently be trans¬
ferred automatically to disc should itsbuffer be required
for storage of adifferent block.---addr
A variable containing the address of the block buffer to
use next, as the least recently written.
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USER

VARIABLE

VOC-LINK

VOCABULARY

VLIST

WARNING

n---LO
A defining word used in the form:

n USER cccc
which creates a user variable cccc. The parameter field
of cccc contains n as a fixed offset relative to the user
pointer register UP for this user variable. When cccc is
later executed, it places the sum of its offset and the
user area base address on the stack as the storage
address of that particular variable.

E,LO
A defining word used in the form:

n VARIABLE cccc
When VARIABLE is executed, it creates the definition
cccc with its parameter field initialized to n. Whencccc is
later executed, the address of its parameter field
(containing n) is left on the stack, so that a fetch or store
may access this location.---addr U
A user variable containing the address of a field in the
definition of the most recently created vocabulary. All
vocabulary names are linked by these fields to allow
control for FORGETing thru multiple vocabularys.

A defining word used in the form:
VOCABULARY cccc

E,L

to create a vocabulary definition cccc. Subsequent use
of cccc will make it the CONTEXT vocabulary which is
searched first by INTERPRET. The sequence “cccc
DEFINITIONS” will also make cccc the CURRENT
vocabulary into which new definitions are placed.
In fig-FORTH, cccc will be so chained as to include all
definitions of the vocabulary in which cccc is itself
defined. All vocabularys ultimately chain to Forth. By
convention, vocabulary names are to be declared
IMMEDIATE. See VOC-LINK.

List the names of the definitions in the context
vocabulary. “Break” will terminate the listing.---addr U
A user variable containing a value controlling mess¬
ages. If = 1 disc is present, and screen 4 of drive0 is the
base location for messages. If = 0, no disc is present
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WHILE

and messages will be presented by number. If = -1,
execute (ABORT) for a user specified procedure. See
MESSAGE, ERROR.
f---(run-time)
ad1 n1---ad1 n1 ad2 n2 P,C2
Occurs in a colon-definition in the form:

BEGIN ... WHILE (tp) ... REPEAT
At run-time, WHILE selectsconditional executionbased
on boolean flag f. If f is true (non-zero), WHILE con¬
tinues execution of the true part thru to REPEAT, which
then branches back to BEGIN. If if is false (zero), execu¬
tion skips to just after REPEAT, exiting the structure.
At compile time, WHILE emplaces (OBRANCH) and
leaves ad2 of the reserved offset. The stack values will
be resolved by REPEAT.

#



ADDENDA to Glossary for 8080 fig-FORTH vl-1
.CPU

2ill

2DUP

C/L

NOOP

P!

P3

RPS)

U x

Prints the processor name.

nlow nhigh addr
32 bit store, nhigh is stored at addr;

nlow is stored at. addr+2;

addr - nlow nhigh
32 bit fetch, nhigh is fetched from addr;

nlow i« fetched from addr+2.

n2 nl -------n2 nl n2 nl
Duplicates the top two value* on the stack.
Equivalent to OVER OVER

n
Constant leaving the number of character
per line;used by the editor.

A FORTH "no operation'

b port#
8080 or ZBO I/O port store.
Outputs byte b to port#.

port# ---b8080 or ZBO 1/0 port fetch.
Inputs byte b from port#------addr
Leaves the current value in the return
stack pointer register.

u1 u.2 ---fLeave the boolean value of an unsigned
less-than comparison. Leaves f=l for
u.1 < u2;otherwise 1eaves 0. This
function must be used when comparing
memory addresses. ul and u2 are
unsigned le> bit integers.
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***** SHARPSOFT fig-FORTH Editor Listing *****

3 LIST
SCR # 3
0 < FORTH HEADER > DECIMAL SS
1 SHARPSOFT MZ-80K UERSION OF
2 80S© FIG-FORTH 1.1
3 FIG-FORTH MODEL THROUGH THE
4 COURTESV OF THE
5 FORTH INTEREST GROUP,
6 P.O. BOX 1105
7 SAN CARLOS, CA 94070
8 RELEASE 1
9 WITH COMPILER SECURITV
10 AND
11 MARIABLE LENGTH NAMES.
12 ADDITIONAL MATERIAL WRITTEN
13 BV MIKE BRINSON AND
14 ALAN GREV ----SHARPSOFT.15 SHARPSOFT RELEASE NO. 1.2

4 LIST
SCR # 4
0 ERROR MESSAGES )
1 EMPTV STACK
2 DICTIONARY FULL
3 HAS INCORRECT ADDRESS MODE
4 ISN ’T UNIQUE
Cj

6 TAPE RANGE ?
7 FULL STACK
8 TAPE ERROR !
9

10
11
12
13
14 SHARPSOFT RELEASE 1.2
15 FORTH INTEREST GROUP

OK *
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SCR # 5
0 < ERROR MESSAGES >
1 COMPILATION ONLV, USE IN DEFINITION
2 EXECUTION ONLV
3 CONDITIONALS NOT PAIRED
4 DEFINITION NOT FINISHED
5 IN PROTECTED DICTIONARV
6 USE ONLV WHEN LOADING
7 OFF CURRENT EDITING SCREEN
8 DECLARE UOCABULARV
9

10
11
12
13
14
15 SHARPSOFT RELEASE 1.2

OK

6 LIST
SCR # 6

0
1

4

y
9

11
12
13
14
15

OK
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;CR # 7
0 < PPS - LINE EDITOR ED SCR1 >
1 FORTH DEFINITIONS HEX
2 : TEXT HERE C/L 1+ BLANKS WORD
3 HERE PAD C/L 1+ CMOUE J
4 : LINE DUP FFF0 AND 17 “’ERROR
5 SCR Si (LINE) DROP 5
6 UOCABULARV EDITOR IMMEDIATE HEX
7 : WHERE DUP B/SCR / DUP SCR !
8 ." SCR # " DECIMAL . SWAP
9 C/L . MOD C/L * ROT BLOCK
10 + CR C/L TVPE CR HERE CSi
11 - SPACES 5E EMIT [COMPILE]
12 EDITOR QUIT ?
13 EDITOR DEFINITIONS

#LOCATE R# Si C/L /MOD ;
#LEAD #LOCATE LINE SWAP 5 —>

14 :
15 :

OK

8 LIST
SCR # 8
0( PPS - LINE EDITOR ED SCR2 )
1 : #LAG #LEAD DUP >R + C/L R> - ?
2 : -MOUE LINE C/L CMOUE UPDATE ;
3 : H LINE PAD 1+ C/L DUP PAD
4 C! CMOUE ?
5 : E LINE C/L BLANKS UPDATE ?
6 : S DUP 1 - < LIMIT > 0E
7 < FIRST TO MOUE )
8 DO I LINE I 1+ -MOUE

/ 9 Crl)+LOOP E ?
/ 10 s D DUP H OF DUP ROT

11 DO I 1+ LINE I -MOUE
12 LOOP E ;
13 —>
14
15

OK

*

*
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A

9 LIST
CR # 9

0 PPS - LINE EDITOR ED SCR4 >
1 M R# + ! CR SPACE #LEAD TVPE
V 5F EMIT #LAG TVPE #LOCATE
3 . DROP ;
4 T DUP C--L * R# ! ,DUF; H @ M 5
5 L SCR 0 LIST 0 M ?
6 R PAD 1+ SWAP -MOUE ;
r P 1 TEXT R ?
8 I DUP S R ?
9 TOP 0 R# ! 5

10 CLEAR SCR ! 10 0 DO FORTH I
11
12
13

EDITOR E LOOP S

14
15

OK

10 LIST
SCR # 10

0 < PPS - LINE EDITOR ED SCR4 >
1 : COPV B/SCR * OFFSET 3 + SWAP
2 B/SCR * B/SCR OUER + SWAP
3 DO DUP FORTH I BLOCK 2 -
4 '1+ UPDATE LOOP DROP
5 FLUSH ;
6 HEX 1 1A +ORIGIN !
7 FORTH DEFINITIONS DECIMAL
S LATEST 12 +ORIGIN !
9 HERE 28 +ORIGIN !

10 HERE 30 +ORIGIN !
11 EDITOR 6 + 32 +ORIGIN !
12 HERE FENCE !
13 ?S
14
15 < PPS - LINE EDITOR END > ? S

OK

j-hs x
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***** SHARPSOFT fig-FORTH Assembler Listing *****

7 LI
SCR
0
1
2
3
4
5
6

;T

< FIQ-FORTH 8030 ASSEMBLER >
HEX UOCABULARV ASSEMBLER IMMEDIATE

ASSEMBLER UFA ■ CODE OH + 1

CODE

us

LABEL

10
11
12
13
14
15

OK

S:+:

"'EXEC CREATE [COMPILE]
ASSEMBLER !CSP 5 IMMEDIATE
CURRENT a CONTEXT ! 2EXEC
?CSP(SMUDGE) 5 IMMEDIATE
?EXEu O UARIABLE SMUDGE -2
ALLOT [COMPILE] ASSEMBLER
!CSP ; IMMEDIATE
DUP + DUP + DUP + ;

ASSEMBLER DEFINITIOHS

8 LIST
SCP $ 8"0 < FIG-FORTH ASSEMBLER 2

1 4 CONSTANT H 5 CONSTANT l
“7r CONSTANT A 6 CONSTANT PSW

7.j 2 CONSTANT 0 3 CONSTANT E
4 0 CONSTANT B 1 CONSTANT f
nr 6 CONSTANT M 6 CONSTANT SP
6 1245 CONSTANT NEXT
{ : 1MI <BUILDS CX DOES> ca cx ■

8 ; 2MI <BUILDS CX D0E3> ca + Cx •

9 : 3MI <BUILDS CX DOES) ca SWAP 8*
10 : 4MI <BUILDS Cx DOES> ca C? C’ ;
11 ! SMI <BUILDS CX DOES) C3 Cx 7 :
12 — >
13
14
15

OK
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9 LIST
SCR # 9

0 < FIG-FORTH ASSEMBLE R 3 >
1 00 INI NOP 76 INI HLT
il' F3 INI PI FB INI El
3 07 INI RLC OF. INI PRC
4 17 INI RAL IF INI FAR
cr E9 INI PCHL F9 INI SPHL
6 E3 INI XTHL EB INI XCHG

U(' INI DAA 2F INI CMA
a 37 INI STC 3F INI CMC
9 80 2MI ADD 88 2MI ADC

10 90 2NI SUB 98 2MI SBB
11 H0 2MI HNH AS 2MI XRA
12 B0 2MI ORA BS 2MI CMP
13 —
14
15

OK

10 LIST
3R # 10
0 < FIG-rORTH A 3SEMBLER 4 :•
1 09 3MI DAD Cl 3NI POP
2 C5 3NI PUSH 02 3MI STAX
T 0H 3NI LDHX 04 3NI INR
4 05 3MI DCR 03 3NI INX
Cj

6
r

0B
D3
U6

3MI
4MI
4MI

DCS(0r>
HDT

C7
DB
CE

3N1
4MI
4Ml

R£T

AC- 1
8 P6 4MI SIJI DE 4NI SBI
9 E6 4NI ANI EE 4NI XRI

10 F6 4NI ORI FE 4MI CPI
11 22 SMI SHLD 2A 5NI LHL.D
12 32 SMI STH 3A 5NI LDA
13 C4 SMI CNZ CC 5NI cz
14 D4 SMI CNC DC SMI CC
15 —>

OK

<3 U-LP CA. Kt

1ÿ
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11 LIST
SCR # 11

0 < FIG-FORTH ASSEMBLER 4 >
1 E4 SMI CPO EC SMI CPE
2 F4 SMI CP FC SMI CM
3 CD SMI CALL C0 1MI RNZ
4 C8 1MI RZ D0 1MI RNC
5 D8 1MI RC E0 1MI RPO
6 E8 1MI RPE F0 1MI RP.
7 F8 1MI RM C9 1MI REY
3
9

C3 SMI JMP
C2 CONSTANT (©=)D2 COfISTANT CS

10
11

E2 CONSTANT
: NOT 8 + ?

PE F2 CONSTANTCÿ<'ÿ
12 : MOU 8* 40 + + C? ;
13 : MUI 8+ 6 +• C, C, ;

' 14 : LXI 8* 1+ C? ;
15 —>

r>
-

OK

12 LIST T
SCR #12

8 < FIG-FORTH ASSEMBLER *=/ )
*1 : ENDIF 2 ?PAIRS HERE SWAP ! ?

2 : THEN [COMPILE] ENDIF ;
» 3 : IF C, HERE 0 , 2 '

* 4 : ELSE 2 ?PHIRS C3 IF ROT SWAP ENDIF 2 :
•5 : BEGIN HERE 1 ?
-6 : UNTIL SWAP 1 '“'PAIRS C, , *
* 7 : AGAIN 1 •‘PAIRS C3 C, , s
• S : WHILE IF 2+ :
•9 : REPEAT >R >R AGAIN R> R 2 - ENDIF ?
10
11
12
13
14
15 ;S

OK

/
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STARTING FORTH A TUTORIAL
by

Mikn Brinson
and

Larry Parsons

1 - InProduct i or i

F 0RT!I is a gen0ra1 purpos0 1 n t0rac t i ve programming
env ironment. whichi inc1udes a i anguag0 camp .1 .10r and 1 nterpreter,
edi tor, ass0mb3.0r and op0ra13. ng syst.0m. .1 1: is memory 01f i r:i0n I:
while retaining high running speed. The FORTH language is very
flexible, permitting the user to develop a working vocabulary
tai 1ored ta a specif :i.c app1 icatian.

The most prominent feature of FORTH is its data structure,
whicF'i is ca1 1ed the BICT10NAf V. The d i.ctianary is an ordered
1 ist of mach :i. n0 cocJ0 s0g m0nts and other e?ntries whi0re 0ach entry
is called a WORD. A word has an associated name. A legal name
for a word is a str ing pf ASC1 1 characters exc1 u.d i ng SPACE? TAEl
CARRIAGE RETURN, FORM FEED, LINE FEED, RUBOUT and NULL.

Examp1es-~
TEST
,me
#56
IDENTIFIER.ONE

2. A literal is a sequence of characters which describe a.
constant or a string. FORTH supports 16-bit and 32-bit integer

literals. An i. nteg0r 3. i10ra1 is a seguence of d i gi ts optiorta1 1 y
preceded by a plus or minus sign. No space may be embedded
w.i thi n a litera1 ..

Examp1es:—
-1234 Legal.
f -100 NOT legal ..............note H— operators.
-AFC0 Legal — if the system BASE is HEX.

3. FORTH syntax is simple. A legal command line consists of a
sequence of literals and/or names of words separated by spaces,
and ter m i. na 1:ed by a 1: a r ri ago return «

4. Programming in FORTH coexists of defining a set of new words
based on words whi c:l'i have already been defined. An initial
vocabulary called the KERNEL, nee the f :i g-F ORTF-I glossary, enables
the user to start programming In FORTH.

5. In F□RTH communication be\ ween worcls is <1ane by Passi ng
parameters on a "STACK". This stack is called the PARAMETER
STACK or simply the stack. Typically, the parameters operated

on by a word are pushed on the parameter stack, the word pops

these parameters from the stack and pushes its results back on
the stack:.
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for all operations.
their operations.

( 1 + 1 ) + 2
1 - < 2*3 )

7. In contrast to the majority of other high level computer
languages, FORTH enables the user to manipulate addresses as well
as data. It is VERY important that you understand the
distinction between an address and its contents.

There are three? types of words which are often used to
push numbers on the stack, these are

1. literals
2. constants
3. variables

6. FORTH uses reverse POLISH notation
This means that all operands precede
Parentheses are never necessary.

Ex amp1es: -

11+2+ is equivalent to
123*— is equivalent to

A reference to a LITERAL or a CONSTANT. causes its VALUE to
be pushed on the stack.

A reference to a VARIABLE causes its ADDRESS to be pushed on
the stack.

The two operators "5>" and " ! " are used in FORTH to obtain
and modify the value of a variable. They are defined as
f ol1ows« -

S> Replace the address on the top of the stack by the
16-bit contents of that address. This ward is
used to load the contents of a memory location
onto the stack.

i Store at the address on the top of the stai f the
number next to the top of the »ta< k. Both
numbers, i.e. the addi m ■- and the nurnhir, are
removed from the .1 i .

Ex ampl es"

A,B and
D,l and

art r onfit an 1
lie / ill i . 11 > I > .

100 D !
E ..i) F I

[) E !

D a) E iii)

D A + F
D A B

Mm e |wo in D, i.e. assign D=100
fitoi •» the value of E in F, i.e
it the value of F equal to the

value of E.
Bet the value of E to the address
of D.
Add the values of D and E and store
the result, in F.
Store (address of D)+A in F.

ii) F 1 Store in F the contents of
address, i.e. memory location,
D+A+B.
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3 Operators:

F0P1H includes: an unusual]'j large number of fixed point
operÿtcr-s. 'hi3 following a e amoung 1 lie mnrr o+ten used
B'.-ifTiPl PS -“
8.1 Unai Lpcr diur=

The following opt rutui u i nr 1 .'< (• the: tep ot the stack
with their result. Jn the examples the number on the top nf the
stack is railed A and unless otherwise stated? all number*, ar e
16bit j r t oner =>.

Word operation C C *»TfTFn

MINUS -A Leave the two’s i_ompliment ot
a number on the stark.

ABJ 1A1 Leave i he absolute value ot n
as an unsigned integer IJ
the stack.

nn

1 *ÿ A+l Increment n by 1.

8.2 Binary operators

The- Id lcuing cpÿratoi s replace the top two numbers on the
start with their rp-uH =. In tl H. o'-'amples the number on the top
o-f the

_
tact i c railed A and the nuiiihf- n 3\t to the top is called

B.

Word operati on comment

•+ B+A
- B-A
* B*A
/ B/A
MAX Leave the greater ot the

numbers on the stack.
two

MIN Leave the smaller ot the
numbers on the stack.

two

AND Leave the bitwise logical
ot A and l‘i on the start.

AND

OR Leave the bitwise? loqicaL
at A and B on the stack.

OR
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a.3 Sta k aPeratars

.i.s

War

DI...IP

OVER

DROP

A number of words are provided in FDR Til whose sole function
to reorganize the elements on the istael ..

5»tai:k
before

star T:
after

ceminent

A Dup I i cates toP Of stack ..

i oP y t.he seeond stack
vaIuei p1acing it as the
new top of stack,,

Drop the number from the
top of the stack,,

SWAP A
B

B
A

E>:change the top two
va1 ues on the stack.

ROT A
B
C

C
A
B

Rotate the top three
vaJ. ues on the stack: t

br:i. nging the third i tem
t.o the top of the stack,,

8 4 InPut/output oparat.ars

In the fo11owi ng e>;ampies
the stack:,,

the nurnber on the toF

Word

CR

SPACE

SPACES

TYPE

comment

Transmit a carriage return and a line feed to
the se1acted output dev :i.ce

Transmit an ASCII blank: to the out put device,,

Transmit n ASCII blanks to the output device.

Pri nt tI te number rt. convert i ng t« the c:urrent
numeric BASE-, a tra:i Ling blank follows.

Pri nt the va 1. i 1e c i <n Ta:i, ned at. the address> on the
top of the stack'!. :i n free format according to
the current BASt: »

Tiansmit count characters from addr. to the
seI. e<:::ted ot A I: r > ut devi.ce

STACT top n (count)
top.....1 = addr „

i
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8.6 More general operations

Word

DECIMAL

HEX

+!

stack comment

Set current BASE to decimal.

Set current BASE to HEXidecimal.

addr. Add n to the value at address addr.
n

MOVE n Move the contents of n 16-bit memory
addr2 cells begining at addrl into n cells
addrl begining at addr2.

Example's < FORTH responses are underlined )

1 tflNUS . <CR> NOTE:- the symbols <CR>
-1 OK

-1 ABS . <CR> denote the yellow
1 OK

1 1 ■+■ . <CR> carriage return
2 OK

1 1 1 + + . <CR> pressed.
3 OK

1*2 3. . . <CR>
3 2 1 OK

1 2 SWAP . . <CR>
OK

/
1 2 DUP . . . <PR>
2 2 1 OK

0 VARIABLE X <1jR>
OK

100 X ! X ? <CR>
100 OK

-1 5 MAX . <CR>
5 OK

-1 5 MIN . <CR>
-1 OK
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9 Colon definitions

F0RTH allows definition ? i.e. compu1 ation - of new words :i. n
terms of previously defined words by means of the COLON
definition. Its syntax is as follows:

: NEW.WORD W0RD1 WORDS WORD3 W0RD4 .................WCIRDn 5

This sequence creates a new dictionary entry called NEW.WORD
which? when executed? will execute the FORTH words WQRD1 ? WORDS?
W0RD3 .......in sequencej terminating wi th WII'R.Dn.
NOTES™ each of the words WORD!....... must already exist in
the FORTH dictionary? otherwise an error will result.

Exampless-

: AVERAGE + 2 / ; <CR>
OK

This defines the word AVERAGE to be th.e a.veraqe of the top
two numbers on the stack? for example

3 9 AVERAGE . <CR>
6 OK

: 2ADD 2 + ? <CR>
OK

This word adds 2 to the number on the top of the stack? for
examp1e

6 2ADD . <CR>
8 OK

10. Loops

There are two basic types of loop operation - these are

<a) limit index DO 7 FORTH words7 I...00I-*

(b) limit index DO 7FORTH words' increment -H.00P

In <a) the ].aop perfar •ms th <•j 7 r OR fH words7 inside the 1 OOP
for each count from i ndex to l i mi 1 •. i ncremeriti ng by 1.

In <ta) the ].oap perfarms the 7FORTH words7 inside the 1OOP
for each count from limit to i ndex ? incrementing ( or
decrementing ) by the value increment.

The limit and the index are kept on a second stack? called
the RETURN stack? during the loop. The FORTH word I copies the
index from the return stack to the parameter stack. NOTES— the
wards DO? LOOP and +LGGP can only be used in a COLON definition
sequence.
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Examp1 es:

: COUNT.UP 10 0 DO I . LOOP CR ; <CR>
OK

M AC¬
COUNT,UP <CR>
0 1 2 3 4 5 6 7 8 9

: COUNT.IJF1 10 0 DO I . 3 +LOOP ; • Ck>
OK

COUNT.UP1 <CR>
0 3 6 9 OK.

: COUNT.DOWN -10 0 DO I . -1 +LOOP ; <CR>
OK

COUNT.DOWN <CR >
0 -1 -2 -3 -4 -5 -6 -7 -8 -9 -10 OK

4

i

<<<<<< TUTORIAL EXAMPLES FOR BEGINER3 >>>>>>

The -following examples demonstrate a number Dt the basic
features o-f the FORTH language. Each example can be entered
from the keyboard. In a number of cases we have presented a
BASIC equivalent program. However, do remember comparing
computer languages can be misleading and should only be done as
guide to help understanding. Study the examples, experiment an
see if you can firstly understand the FORTH words, and secondly
try to rewrite each example using a different technique.

HAVE FUN !!M!!!M!!!!!!MM!

NOTES
1„ The symbols <CR> indicate the yellow carriage return

key is pressed.
2. In most of the examples the FORTH responses are

underIined.
3. Remember SPACES between FORTH words are significant.

FORTH TUTORIAL—1 addition of two constants

FORTH BASIC

1 CONSTANT A <CR> 10 A=1
OK

2 CONSTANT B <CR> 20 B=1
OK

A B + . <CR > 30 PRINT A+-B
3 OK

40 END
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FORTH TUTORIAL—2 Reverse POLISH expressions

FORTH BASIC

1 CONSTANT A
OK

<CR > 10 A- 1.

2 CONSTANT B
OK

<CR> 20 B-2

3 CONSTANT C
OK

<CR> 30 03

A C + B / . <CR> 40 PRINT (A-+0./B

2 OK

A DUP * B + .
3 OK

<CR> SO PRINT AiCA+B

0 VARIABLE D <CR>
OK

A B / D ! <CRO¬
OK

A C # D 5) - . <CR> 60 PRINT A*C~A/B

3 OK

D 3 . <CR> 70 END
0 OK

NOTES “-
The ratio A/B evaluates to i/2 ------------------u due to FORTH'S 16

bit two’s compliment arithmatic.
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FORTH TUTORIAL—3 Timing loops

FORTH

DECIMAL <0RO¬

START " ; <CR>

FINISH " ; OR

: TL.1 30000 0 DO LOOP ; <CR>
OK

: TIMER! CR ST CR TL! FI CR 5 <CR>
OK

TIMER! <CR>
START ........--......- Takes rough1 y 4.3
FINISH seconds.
OK

DECIMAL <CR>
OK

OK

: ST ."
OK

: FI

BASIC

10 PRINT "START"

20 FOR 1=0 TO 30000

> Ml X I I

40 PRIN I "I I NISH"

50 END

II
S
I!

Takes roughly
34.9 seconds,

10 PRINT "START

0 VARIABLE VA <CR>
OK

20 FOR 1=0 TO 30000

: TL2 30000 0 DO I VA ! LOOP 5 <CR> 30 VA = I
OK

: TIMER2 CR ST CR TL2 FI CR 5 <CR> 40 NEXT I
OK

TIMER2 <CR>
START -------------Takes rough1y
FINISH 9.2 seconds.

50 PRINT "FINISH"

60 END

i
I

Takes rough1y
SI.5 seconds,,
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FORTH TUTORIAL—4 Calculations in different BASES

DECIMAL <CRO¬
OK
4 CONSTANT C <CR>
OK
8 CONSTANT D <CR>
OK
D C + . <CR>
12 OK
HEX <CR>
OK
D C + . <CR>
C OK
DECIMAL <CR>
OK
: OCTAL 8 BABE ! ; <CR>
OK
OCTAL <CR>
OK
D C + . <CR>
14 OK
DECIMAL <CR>
OK
: BINARY 2 BASE ! ; <CR>
OK
DECIMAL <CR>
OK
s DECIMAL-LOOP 10 1 DO I . LOOP ; <CR>
OK
DECIMAL-LOOP <CR>
123456789 OK
: DECIMAL-BINARY <CR>

DO DECIMAL CR I DUP . <CF
" BINARY . <CR>

LOOP ; <CR>
OK
DECIMAL <CR>
OK
10 0 DECIMAL-BINARY <CR
0 0

6
7
8
9

3
4

n
•Cm 10

1 1
100
101
no
1 1 1
1000
1001 OH
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FORTH TUTORIAL—5 Fast screen clear programs

FORTH

: SCREEN-CLEAR1 ." C " ; <CR>
OK

NOTE:.....The above definition clear* the screen when you type
C —.......not very convenient» tout very last I

HEX <CR>
OK

: SCREEN-CLEAR!' <CFO-
HEX <CR>
DODO 800 0 FILL <CR>
DECIMAL <CR>
; <CR>

OK

NOTES- The MZ80K memory mapped screen starts at DOOOH and is
400H bytes long.

: SCREEN-CLEAR3 DECIMAL 12 EMIT ; <CR>
OK

NOTE:.....The above definition is simple and very fast.

BASIC

10
20

PRINT " C " -
END ------------Equivalent to SCREEN-CLEAR1

20 FOR I = 53248 TO 54247

30 POKE 1,0

40

SO

NEXT I

END -------------Equivalent to SCREEN--CLEAR2
SLOW !•H!!!!!!!!

4

51



FORTH TUTORIAL—6 Character display program

This program fills the screen with each MZ8GK V.D.U.
character, starting with code 0 through, to code 255. As each
screen contains 1000 characters a total of 255000 characters are
written t.o the V.D.U. NOTE, the FORTH run time. With practice
this could lead to some interesting graphics programs !!!!!!!

FORTH

: SCREEN-DISPLAY <CR>
HEX <CR>
FF 00 DO D000 800 I FILL LOOP <CR>
DECIMAL <CR>
; <CR>

OK

SCREEN-DISPLAY <CR>
OK ---------RUN TIME roughly 14 seconds

BASIC

10 FOR K = 0 TO 255

20 FOR I = 53248 TO 54247

30 POKE I,K

40 NEXT I

50 NEXT K

60 END ------------RUN TIME roughly 20 to 30 minutes !!!!!!•
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FORTH TUTORIAL—7 HEX dump program

HEX <CR >
OK

: FDIJMP (CR>

i

OK

HEX 100 * DUP 100 + SWAP < CR :
C EMIT CR

II ADDR 0 1 2 3 4 !5 6 7 B 9 A
DO CR I 5 .R i:t:
I :l.o -i- I •<CR >
DC) I Cii) 2 » R LOOP <CR >
10 +LOOP ; <CR >

2 PDUNP < CR >
NOTES-- PDUMP expects the page number to be on the

tap a-f the stack-

Pragram aut.put

ADDR 0 1. 2 3 4 15 6 7 S 9 ABODE F
2OO23732372C345 181C9E8 1 D 22A2S 1
2105E2356D-----

2F0D9 2F4 2C3S616893F5445524D494E40K

NOTE-:.....Compare this program with the BASIC version o-f HEX
dump published in issure 3 ot the Use)- J4ot.es.
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FORTH TUTORIAL---8 IF THEN

Structure

(false>
IF (true) 'FORTH words' THEN 'FORTH words'

The FORTH word IF tests for a 0 (false) or a non-zero (true)

on the top of the stack. If false the program branches to the
'FORTH words' following THEN. NOTE:- that the 'FORTH words
following THEN are always executed irrespective of true or false
at IF.

Program to print the absolute value of a number:-
: ABSOLUTE—VALUE DUP 0< IF MINUS THEN . ; <CR>
OK II 8

8 I
I I

True if the top I
of the stack is 8
negative. 8

I
If negative change sign.

56 ABSOLUTE-VALUE <CR>
56 OK

-56 ABSOLUTE-VALUE <CR>
56 OK

Program to print the numbers between 1 and lOO which are
divissible by a given integer:-
: DIVN

OK

100 1 DO DUP
I SWAP MOD

0“ IF I . CR
THEN
THEN DROP LOOP

( set loop limit ) <CR>
( divide loop index by <CR>

integer and put remainder <CR>
on stack ) <GR>

( IF MODULO « 0 then print <CR>
number and CR ) <CR>

( remove MODULO and exit loop <CR>
) <CR>

15 DIVN DR >

15 NOTE:
30
45
60
75
90
OK

" <" followed by a space is the
FORTH word for defining the
start of a comment. Comments
are terminated by a space and
a ">".
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FORTH TUTORIAL—9 IF-----ELSE-----THEN

Structure

(f al5e)
IF (true) ’FORTH words" ELBE ’FORTH words’ THEN 'FORTH words'

As with IF-----------THEN the IF tests the top of the stack. If
true the ‘FORTH words’ between IF and ELSE are executed. The
program next branches to the ’FORTH words’ fallowing THEN. If
false the ’FORTH words’ between ELSE and THEN are executed.

Program t.o test whether a number? representing a temperature, is
greater or less than 150. If less than 150 the program prints
the message " TEMPERATURE:. SAFE “. If greater then 150 the
program prints the message " DANGER-----TOO HOT ",

• TEMP- TEST 150 - 0< < Test for greater or less than 150 ) <CR>
IF ." TEMPERATURE SAFE " ( Print message TEMPERATURE <CR>

SAFE i-f < 150 ) <CR>
ELBE ." DANGER -------TOO HOT " ( PRINT message DANGER <CR>--------TOO HOT if >150 ) <CR>
THEN 5 <CR>

OK

120 TEMP-TEST <CR>
TEMPERATURE SAFE OK

170 TEMP-TEST <CR>
DANGER -------TOO HOT OK

«
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FORTH TUTORIAL—10 BEGIN UNTIL

Structure

BEGIN 'FORTH words' UNTIL
I

Exit it true.

The tap at the stack is tested at UNTIL. It talse <0) the
loop commencing at BEGIN is repeated. It true <#0) an exit tram
the loop occurs.

Program to print the numbers

: KOUNT O BEGIN 1 + BUP . CR

100 = UNTIL ;
OK

between 1 and 100.

< Add 1 to stack and <CR>
print number ) <CR>

< It # 100 repeat ) <CR>

KOUNT
1

3
4

99
100
OK

NOTE!-- Compare timings for a longer loop — say
program and a similar program which uses
construction.

2000 tor the above
the B0-----LOOP
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FORTH TUTORIAL---11 BEGIN---WHILE---UNTILStructure?

BEGIN 'FORTH words' WHILE (trim*) FORTH words' REPEAT
<f A1mm)

The test in this loop is mads at WHILE. If false the
program exits from the loop. If true the program continues to
REPEAT and then branches back 1:o BEGIN.

Program to print, all the numbers and their squares, starting from
1. stopping when the square >== 1500.

: SQUARE 1 BEGIN DUP BUP * * <
DUP 1500 < (

WHILE . DUP . CR <CEO-
REPEAT ; (

OK

Number and square on stack ) <CR>
Is square < 1500 ) <CR>

If yes print number and <CR>
square ) <CR>

SQUARE <CR>
1 1
2 4
3 9

OK
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FORTH TUTORIAL—12 Prime numbers

Program to print all the prime numbers between 1 and a given
number.
1 VARIABLE PRIME <CR>
OK
1 VARIABLE FLAG <CR>
OK
: TEST 0 FLAG ! PRIME 5) < Set FLAG to zero put <CR>

prime on stack ) <CR>
2 DO PRIME ;S> I MOD 0= ( Loop from 2 to PRIME-1 <CR>

Divide prime by loop index. ) <CR
IF 1 FLAG ! LEAVE <CR> •v

THEN

OK

LOOP ; < Modulo = 0, number is not a
PRIME. Set FLAG = 1 and EXIT
LOOP. ) <CR>

<CR>
<CR>

: PPRIME 2 DO I PRIME ! TEST <. Store loop index in <CR>
variable PRIME. ) <CR>

FLAG IIO(r! ( Test to see it PRIME is a <Cf
PRIME > <CR>

IF I
LOOP

« CR THEN
; <CR>

( It number is a PRIME print ) <CR>

OK

1000 PPRIME <CR>
1

997
OK

-

58



More FORTH

f

«*-

Learning a new computer language can be difficult, time
consuming and at worst frustrating. This is particularly true
with FORTH where its syntax is 'foreign' to the reader. One
technique which helps new FORTH programmer® became proficient. is
to study published programs. At firist. ennuiant reference to the
fig-FORTH glossary is needed to decode FORTH words. However,
you will find, with practice that it i* possible to read and
understand FORTH listings.

There are three major sources of example programs; firstly
the popular american and U.K. computer magazines, secondly the
american fig-FORTH Interest group publications and thirdly the
U.K. FORTH Interest group publications. A bibliography of FORTH
articles is presented at the end of these notes to help you get
started in a search for example programs.

The fig-FORTH Interest and U.K. FORTH Interest groups are
independent organizations dedicated to supporting the FORTH
language. Both groups publish a magazine. These publications a
full of helpful tips and example programs.

Further information about these groups activities can be
obtained from:-

1. The Hon Secretary,
FORTH INTEREST GROUP U.K.,
C/0 38 Worsley Road,
Frim1ey,
Camber1ey,
Surrey, CU16 5AU. Tel. ( 02516 ) 6254

2. FORTH INTEREST GROUP,
P.0. BOX 1105,
San Carlas, CA 94070,
U.S.A.

The U.K. FORTH Interest group’s Magazine is called
FORTHUffÿITE FIG UK. Recent issues include articles on multi¬
dimensional arrays, Z80 FIG Assembler, INFIX to RPN, 6502
Assembler, d iscampiler, double precisian arithmetic, and a CP/M
FIG FORTH update and editor.

The american fig-FORTH group's magazine is called FORTH
DIMENSIONS. All the information published in FORTH DIMENSIONS
has been placed in the public domain by fig-FORTH. The following
short programs are taken from FORTH DIMENSIONS. Our thanks to
fig-FORTH and the authors of these programs for allowing their
articles to be reprinted.

If you wish to keep up-to date with the FORTH world
then do join the FORTH interest groups.
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HELP
SCR No. 6

0 THE ‘HELP’COMMAND IS PROBABLY THE MOST USEFUL OPTION FOR
1 A FORTH SYSTEM. IT ALLOWS YOU TO VIEW THE DICTIONARY WORDS
2 AND LOCATE THEM INMEMORY. WHEN YOU ARE TESTING NEW
3 DEFINITIONS, IT WILL SHOW RE-DEFINITIONS. IT IS A WAY TO
4 LOCATE WHERE A MISSING WORD SHOULD BE, BUT ISN’T.
5
6 IF YOU MAKE A COMPILE ERROR FROM DISC, ‘HELP’WILL SHOW
7 THE WORD IN WHICH THE ERROR OCCURED.
8
9 YOU SHOULD MODIFY THE FOLLOWING DEFINITIONS TO THE FORMAT

10 YOU WANT. FOR OBJECT CODE EXAMINATION, I LIKE THE CODE FIELD
11 ADDRESSES AS SHOWN, SINCE THIS IS WHAT RESULTS IN THE COMPILED
12 CODE. FOR A QUICK SNAP-SHOT OF THE DICTIONARY,IJUST PRINT
13 THE LENGTH AND NAMES.
14
15 JUST TYPE ‘HELP’ AND HIT THE ‘BREAK’ KEY TO STOP.

SCR NO. 7

0 (HELP) HEX
1 00 CONSTANT LAST. LINK (IS $8000 on MICRO-FORTH)
2 4 CONSTANT# /LINE (WORDS PRINTED PER LINE)
3
4 : .NAME ( ENTER WITH ADDRESSOF LENGTH BYTE )
5 DUP C@ 7F AND DECIMAL 3 .R SPACE 1+ 3 TYPESPACE;
6
7 : .CODE -ADDRESS ( ENTER WITH ADDRESSOF LENGTH BYTE )
8 6 + HEX 5 .R SPACE;
9

10 : .HEADER ( ENTER WITH ADDRESSOF LENGTH BYTE )
11 DUP NAME CODE-ADDRESS;
12
13 :?TERMINAL 0 ; (USER’S MACHINE DEPENDENT TERMINALBREAK)
14 ( RETURN ‘00’ FOR NO BREAK, AND ‘01’ FOR A BREAK )
15 8 LOAD ; S 8/27/78 WFR

SCR No. 8

0 ( HELP, CONT. )
1
2 : .LINE ( PRINT A LINE OF NAMES AND CODE ADDRESSES )
3 #/LINE 0 ( ENTER WITH ADDRESS OF LENGTH BYTE )
4 DO DUP .HEADER SPACE 4 + @ DUP LAST.LINK =
5 IF LEAVE THEN LOOP ; ( EXIT WITH NEXT ADDRESS )
6
7 :HELP ( PRINT DICTIONARY FROM TOP CURRENT WORD DOWN )
8 ( TO BOTTOM. FORMAT IS LENGTH COUNT, 3 LETTERSOF )
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9 ( NAME, AND CODE FIELD ADDRESS. WILL TERMINATE )
10 ( UPON LAST LINK VALUE OR A TERMINALBREAK. )
11 BASE C@ >R CURRENT @ @
12 BEGINCR .LINE DUP LAST.LINK = ?TERMINAL +
13 END DROP (LAST LINK) R> BASE C!;
14
15 DECIMAL ;S 8/28/78 WFR

HELP
4 HEL 1EBB 5.LI 1E90 7.HE 1E80 13.CO 1E68
5.NA 1E43 /L 1E39 9 LAS 1E2F 4TAS 1E25
4 BOO 1B8B 2— > 1B6A 4 TUB 1B57 3 TTY 1B440K

ABOVE WE SEE AN EXAMPLE OF THE LOADING OF THE ‘HELP’ COMMAND FROM
DISC. IT THEN IS TESTED, AND DUMPS THE DICTIONARY. WE SEE THE LISTING OF
‘HELP’ AND THE WORDS IT USES; LISTING CONTINUES INTO THE RESIDENT
DICTIONARY.

GOOD LUCK, WFR

SCR No. 3

0 GLOSSARY DOCUMENTATION-D.W. BORDEN
1 AFTER READING W.F. RAGSDALE’S ARTICLE TOTHE ‘HELP’COMMAND
2 IN FORTH DIMENSIONS NO.2 AND SOME PROPAGANDA FROM FORTH INC.,I
3 WROTE A SHORT PROGRAM WHICH PRINTED OUT EACH FORTH WORD AS IT
4 IS DEFINED, THE ADDRESS OF THE LENGTH BYTE AND THE ADDRESS OF
5 THE PARM BYTE. AFTER EACH ENTRY, IPRINTED ELLIPSESTO ALLOW
6 A HANDWRITTEN ENTRY OF WHAT EACH COMMAND IS SUPPOSEDLY DOING.
7 THE ADDRESSOF THE PARMBYTE IS USEFUL SINCE THAT ADDRESS
8 APPEARS IN HIGH LEVEL COLON DEFINITIONS ‘OBJECTCODE. THUS, IF
9 YOU HAVE NOT WRITTEN YOUR OWNFORTH SYSTEM, YOU CAN HAND

10 DISASSEMBLE ( DISFORTH MIGHT BE MORE APPROPRIATE ) EACH COMMAND
11 AND SEE WHAT IT IS DOING.
12 OF COURSE A DISFORTH PROGRAM COULD BE WRITTEN ANDIHAVE DONE
13 SO, BUT I AM NOT HAPPY WITH ITS OUTPUT FORMAT YET. I ALSO HAVE
14 WRITTEN A TRACE WHICH PUTS A TRAP IN ‘NEXT’ AND LISTS EACH FORTH
15 COMMAND EXECUTED. VERY USEFUL FOR DEBUGGING. ;S 01/31/79

SCR No. 2

0 ( GLOSSARY OF FORTH WORDS WITH HEAD AND PARM ADDRESSES )
1 0 VARIABLE CMD ( TEMPORARY VARIABLE TO HOLD COMMAND )
2 :TOPOFPAGE CR CR [ CMD HEAD PARM |CR ;
3 -.UNDERLINE!
4 :GLOSSARY TOPOFPAGE CURRENT@@CMD! ( GET TOP CMD ADDRESS )
5 BEGIN
6 CMD@IF CMD@C@DUP 80 AND-( GET COMMAND LENGTH )
7 DECIMAL . HEX 41DO ( PRINT COMMAND LENGTH )
8 CMD@I+ ( INDEX FETCHEDIS 1-2-3 )
9 C<g>ECHO ( PRINT COMMAND LETTER )

10 LOOP SPACE
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11 CMD@.H SPACE ( PRINTCOMMAND HEAD ADDRESS) example fig-FORTH
12 CMD@6 + .H UNDERLINE CRCR (PRINTCMDPARM ADDRESS) |
13 CMD@4+@ CMD I(PICK UPLINK WITHNEXTCMD ADDRESS) |
14 ELSE QUITTHEN ECHO EMIT
15 AGAIN; ;S 1/30/79 DWB .H H.(hex

output)

GLOSSARY

CMD HEAD PARM
8GLO 1C2A 1C30 .
9 UND 1BEE 1BF4 .
9TOP 1BC9 1BCF.
3CMD 1BBD 1BC3 .
9?TE 1BA1 1BA7 .

*I
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Recursion-
TheEight QueensProblem

Jerry LeVan
Dept,of MathScience

Eastern Kentucky University
Richmond, KY 40475

The Eight Queens problem has been often used as a textbook problem in
programming, particularly to illustrate recursion.Ipresent hereasolution in
FORTH.

Recursion is the technique of allowing a procedure (a FORTH word
definition) tocall itself. This isnormallyblockedduringFORTHcompilation,
to allow an old wordname to beusedin a new definitionof the same name.
For example:

:HELP CR CR HELP CR CR;

The new definitionof HELP willexecuteapreviousdefinition, but withtwo
carriage returns before and after. This is a necessary and common
capability.

How then to have a word call itself, if not by name? The answer is
MYSELF. This wordwill compile a call to the word in which it is located:

:DEMO

IFMYSELFELSE—THEN ;

In this example, if the test is true at IF, at MYSELF a call to DEMO will
occur. This is accomplishedby defining MYSELF as IMMEDIATE. At com¬
pile time, MYSELF executes and compiles the execution (code field)
addressof themost recent (actually incomplete) definitionin theCURRENT
vocabulary. The fig-FORTHdefinition is:

:MYSELF
LATESTPFACFA , ;IMMEDIATE

The Four Queen Problem at hand finds the board row and column
locations on which eight chess queens would be safe from mutual attack.
This example doesn't check for board rotations or reflections, so more
answers are printed thannecessary.

The output gives thecalculation number on which the answer was found
and a list of theeight row numbers, columnby columnon which thequeens
are located. Now it’s your turn toDO-IT.
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SCI # *2
0(8queens by Jerry LeVan WFR-79DEC02 )
1 * 2* DUP ♦ ; ( double a value )
2
3: MYSELF ( allow a word co call icaelf, by recursion )
4 LATEST PPA CFA , ; IMMEDIATE
5
6 : IARRAY ( cakes an array of I's, as.given by InpuC )
7 <BUILDS 0 DO 1 , LOOP
8 DOES> SWAP 2* 4> ; ( leave address within array )
9
10 8 IARRAY A ( these fora workspace for the solutions )
11 16 IARRAY B
12 16 IARRAY C
13 8 IARRAY X ( this contains trial solutlona )
14 —>
13 !

SCR # OS
0( nore 8 queens VFI-79DEC02 )
1 t SAFE
2 SVAP OVER OVER OVER OVER
3 - 7 ♦ C 8 >R
4 ♦ B 8 >R
5* DROP A 8 R> R> a * •6: MARK
7 SVAP OVER OVER OVER OVER
8 - 7 ♦ C 0 SWAP i
9 + B 0 SVAP !
10 DROP A 0 SVAP i ;
11:UNMARK
12 SWAP OVER OVER OVER OVER
13 - 7 ♦ C 1 SWAP !
14 ♦ B 1 SVAP !
IS DROP A 1 SVAP i ; —>

SCI # ok
0( nore 8 queens VFR-79DEC02 )
1 0 VARIABLE TRIES
2 l PRXNTSOL ( print one solution )
3 found on try " TRIES 8 6 .1 8 0
4 DO X X 8" 1+ 5 *R LOOP CR ;
5 s TRY 80 ( search for answers )
6 DO l TRIES +1 7TERMINAL IF QUIT THEM DUP I SAFE
7 IF DUP I MARK
8 DUP I SWAP X I
9 DUP 7 <
10 IF DUP 14- TSTACK MYSELF ELSE PRXMTSOL THEM
11 DUP I UNKATJC
12 THEM
13 LOOP DROP s
14
IS t DO-IT 0 TRIES! 0 CR TRY ; (This runs the problea )
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XTAL BASIC FOR THE MZ80K

A number of readers have written to us asking whether XTAL BASIC is
available for the MZ80K. The answer is of course yes. A tapebased version
of this popular BASIC interpreter has been available for over a year. We
understand from Mr T.F. Brownen of Crystal Electronics that a CP/M
version, to run under XTAL CP/M, will also be on sale in the near future.
However, please note the release date for the CP/M XTAL BASIC is not yet
known.

XTAL BASIC is an important package for two major reasons, firstly it only
requires roughly 9K of RAM to load the interpreter yieldingmore user space
(this is particularly important on the basic 20K RAM MZ80K model), and
secondly it allows users to add their own keywords to extend the BASIC
interpreter. An excellent article, with examples, on how to extend XTAL
BASIC was published in the October edition of Computing Today - see
Basic Upgrade by Paul Kriwaczek, pp 57-59.

Recently Crystal Electronics have published a small book outlining the
inner working of XTAL BASIC. This is an invaluable reference source for
software ‘hacks’. Please note this book is only available to purchasers of
XTAL BASIC.

The background to XTALBASIC is given in the following article written by
the package’s author. Our thanks to Mr T.F. Brownen for giving us per¬
mission to reprint Mr Andrew Cornish’s article. The article was originally
published in the August 1980 edition of the Liverpool Software Gazette.

XTAL BASIC-THE EXTENDABLE ONE
by

Andrew Cornish BSc.
Crystal Electronics Torquay Devon

Nowadays, in micro-computing circles, the term ‘BASIC’ seems to cover a
multitude of sins! The number of variations of this most popular of high-level
computer languages has grown to such an extent that standardisation is
now virtually impossible and, frequently, several variations may be avail¬
able for the same machine.

The NASCOM microcomputers are a case in point - here one has a
choice of at least (and there may be more by the time this goes to press)
TEN different versions of BASIC. These range from the ‘Tiny’ variety, which
offer whole number arithmetic and have little or no character manipulation
facilities, but are extremely useful for games programs. At the other end of
the scale, we have the ‘Standard’ variety, offering floating-point numbers,
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string handling, multi-dimensional arrays, and so on. There is even talk
(plenty of that!) of producing 'Extended' BASICS occupying 12K or 16K of
memory.

The perplexedNASCOM owner may well raisehis hands in horror and as
‘Butwhere doI jump into this rat-race? If Iaddan ‘X ’KBASIC tomy system,
the chances are that it will need to be replaced in a few months time by a
bigger one, thus wasting my money. On the other hand, will MAFIA
COMPUTERS INC. EVER bring out their promised 24K SUPER
EXTENDED BASIC with added washing-machine driver software?’ More¬
over, theperplexed ‘home-brew’ systemowner has virtually NOchoice-as
far as I can tell, there has (until now) been no Z80-based ‘8K’ BASIC
available to such a user.

I believe that there is a need for a BASIC Interpreter that contains the
flexibility to grow with the needs of the user, and Xtal (pronounced ‘Crystal’)
BASIC has been developed with just this aim in mind. It contains just about
all of the features that one would expect to find in a ‘Standard’ 8K BASIC,
i.e., floating-point numbers (to 6 significant figures accuracy), any-length
variable names, strings, arrays,multi-dimensional arrays and string arrays,
string and transcendental functions, and over 20 error messages - all in
7424 bytes, to be precise! Table 1 gives a list of the available commands
and functions of Xtal BASIC 2.2 in its fundamental form. As you can se$, it
contains several ‘extras’ not usual in most implementations of BASIC, and
some of these are explained in a littlemore detail in Table 1. Thepurpose of
this article, however, is to explain the most important feature of Xtal BASIC,
i.e., its ability for expansion.

Some readers may already know that most BASIC Interpreters do not
actually use a line of BASIC as typed- instead, each reserved word (e.g.,
PRINT, FOR) is shortened into a unique single-byte code. This speeds up
program execution andalso saves storage space (sometimes quitedrama¬
tically - as one prominent advertiser puts it, ‘It packs the RAM more
tightly!’).
To illustrate this point, consider the following one-line ‘program’:

FORI= 0 to 9:PRINT SQR (l):NEXT:END
A normal text editor would store this line in memory in the form of ASCII

codes, thus:
FORI= 0 TO 9:PRINT SQR (I) 464F5220 49 3D 30 20544F 20 39 3A 20
50 49 4E 54 20 53 51 52 28 49 29

. . . and so on. This would be abbreviatedby the BASIC Interpreter, making
use of the fact that the Hex numbers 80H to FFH are not ASCII codes, and
representing each reserved work by one of these codes:
FORI=0TO9:PRINTSQR (I) :NEXT:END812049B03020 A220393A
20 98 20 B8 28 49 29 3A 823A 80
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Note that even the “=’ is treated as a reserved word, although it has only
one character. This is so that execution will be faster when '=’ is used as a
relational operator (along with *<’ and *>’).

The Interpreter contains a table of reserved words and an associated
table of routine addresses so that, in execution, the reserved word code
may be used as an index to this table, to jump straight to the routine in
machine-code that represents that particular command or function. Note
that the LIST command will ‘blow up’ a reserved word code back into the
actual word that it represents, so that the user need never be aware that all
of this is actually going on.

This much is not at all new- the point about Xtal BASIC is that it has TWO
reserved word tables, one of which is empty, and may be expanded by the
user (and by ourselves, of course!) to contain up to 64 extra reserved words
of his/her own choosing. The user can write a machine-code routine for the
command, enter the address of the start of that routine into the address
table, and then the ASCII codes representing the letters of the reserved
word in the auxiliary reserved word table. If Xtal BASIC is then run up and
the new command typed as part of a line of BASIC, it will be executed as if it
had always been a part of the Interpreter.

Fig. 1 shows asimplified memory map of a typical Z80 system incorporat¬
ing Xtal BASIC, and serves to illustrate another aspect of its flexibility. Three
important address pointers to note within the scratch-pad are:
TOPRAM- This points to the top address of the RAM space available to
BASIC. This is normally the same as the physical topmost RAM address,
but can be set to a lower address by means of the CLEAR command.
TXTUNF- This points to the start of the current BASIC program (i.e., the
first memory location of the space for storing variables).
TEXT- This points to the start of the current BASIC program in memory,
which is normally 2D00H. This address is stored within the Interpreter (at
1283H and 1284H, known as the ‘hard’ TEXT pointer) and copied into the
scratch-area when BASIC is first entered (to OC8CH and OC8DH, or the
‘soft’ TEXT pointer - so called because although it may be changed, it
reverts back to the value of ‘hard’ TEXT if BASIC is subsequently re¬
initialised. If ‘soft’ TEXT is changed to point to some higher location (e.g.,
2E00H instead 2D00H), all BASIC programs will load at that new address,
and the area under it will then be free for storing machine-code routines.
One is then in the happy position of being able to store the entire Interpreter
plus ‘extras’ onto a new tape, as on continuous block (from 0E80H to
2E00H, or as far up as your extra routines go). One should also change
‘hard’ TEXT to point to this new address before saving the Interpreter.

We can make further use of this idea, to append one BASIC program to
another. This time, we load the first program, and then POKE ‘soft’TEXT to
point to TXTUNF-2. We next load the second program (with line numbers
higher than those of the first), restore ‘soft’TEXT to itsoriginal position, and,
finally, save the resulting long program.
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In addition to the above, there is also the facility of storing machine-code
routines ABOVE the BASIC program and variable space, by utilising the
CLEAR command to set the TOPRAM pointer to some lower value. This is
not quite so useful for software exchange between systems, since some
systems will not have RAM in that area, whereas others will. It is, however,
useful for adding temporary routines to the system, or routines that are only
likely to be used by, say, one BASIC program (e.g., a Chess program which
may do a lot of its work in BASIC, and require certain routines in machine-
code for maximum execution speed). We can use the CALL command to
execute a machine-code routine at a specified memory address, if we don’t
want to assign a reserved word to it.

EXAMPLE- ‘CLS’
As a simple example, let us define a command to clear the VDU screen on
the computer. This is normally doneby printing the ‘ClearScreen’ character
(ASCII code OCH, but is 1EH on the NASBUG T2, BBUG and T4 monitors,
and is 16H for the SHARP MZ80K, for example). In machine-code there¬
fore, we put the appropriate code into the Accumulator and jump to the
address of the routine to print out the contents of the Accumulator to the
screen:
2D00 3E0C LD A,OCH
2D02 C3 F4 2B JP CRTVEC

Location 2BF4H marks the jump to the monitor output routine, whose
address depends upon the monitor being used. Next, change location
1284H (the high byte of ‘hard’ TEXT) from 2DH to 2EH, so that BASIC
programs will load starting from 2EOOH and not destroy our new routine.

Now wemust actually put thecommand wordandaddress into the tables:
0E80 C3 4C 53 80

CLS
0F80 00 2D The address 2D00

The reason for putting C3 and not 43 for the letter ‘C’ is so that the first
letter of each word can be identified by the state of the top ‘bit’ of the byte.
Since CLS is the last (and the first in this case!) reserved word in the list, we
put a code 80 after it, to indicate that there are no more words in the list- if
we now define another word, it will start from 0E83H, where the 80 is.

FINE! We now have an extra command available to the Interpreter, and
we can run it up, type CLS (followed by the ‘Return’ key!) and watch the
screen disappear.

As well as commands, we may also have functions, and the procedure is
quite similar, except that we must include a left bracket ‘(’ with the function
name, so that Xtal BASIC can tell it apart from a command when syntax
checking. It does notmatter inwhat order wedefine the new commandsand
functions- execution speed is exactly the same whether the command is
the first or last in the list.



71

FUTURE DEVELOPMENTS
Xtal BASIC is being developed on several fronts at the present time. First
we are making it availableon other Z80 machines-as well as theNASCOM
I/ll, it is now available for the SHARP MZ80K. Although this machine
already has a BASIC, it is generally considered somewhat limited for its size
(14K). Xtal BASIC 2.2S implements all of the features of SHARP BASIC in
about 5K LESS space (including tho MUSIC, Real Time Clock and Tape
Data File commands), although SHARP BASIC doeshave a slightly greater
floating-point accuracy. The PRINT@feature of Xtal BASIC allows printing
at given co-ordinates in the screen, and thus saves that enormous quantity
of unsightly (and unprintable!) curser arrows in listings of programs using
graphics.

The MZ80K version of Xtal BASIC 2.2 does not conform to the memory
map of Fig. 1, since it has been relocated to start from 1200H, the scratch¬
pad starts at 2F00H, auxiliary reserved word tables start at 2F80H and
TEXT is at 3500H. It comes supplied with a small machine-code monitor
(since the SHARP monitor does not have debugging facilities) and a pro¬
gram for converting existing SHARP BASIC programs into Xtal BASIC.
Most SHARP dealers should soon be able to offer it.

Xtal BASIC 2.2 has been designed to be fairly easily ‘interfaceable’ to
most Z80 systems, and we do, at present, have several dozen customers
who have adapted it to their own systems. This is largely dueto the face that
reference to the required monitor routines is made only once in each case
within the Interpreter, using a set of jump vectors in the area 2BDDH-
2BFFH. We should therefore welcome any enquiries fromownersof ‘home¬
brew’ Z80 systems who are interested in adding Xtal BASIC to their
machine.

Although I feel that it slightly defeats the object of expandability. Xtal
BASIC is now available in EPROM (2708s) to locate from address E00H-
FCFFH. In this case, TEXT is from 1000H,as wemight expect, although the
scratch-pad locations and the auxiliary reserved word tables are in the
same places.

Finally, the development of extra commands and functions is now well
under way (at last!), and shall in the near future release a set of them,
including the much sought-after RENUMBER and AUTO line number com¬
mands. At the same time, a long list (it is very long!) of useful subroutines will
be made available, to help users develop their own routines in a more
compact and efficient manner. A few useful routines are already given
within the Operating Manual which is supplied with each copy of Xtal
BASIC.

Time to get back to that in-house washing-machine driver software
(anyone interested in WASH, SPIN, RINSE AND SLOOSH?). . . .
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FIGURE 1
SIMPLIFIED MEMORY MAP OF Z80 SYSTEM

INCORPORATING XTAL BASIC 2.2
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TABLE 1-XTALBASIC 2.2 SPECIFICATION

COMMANDS
CALL CLEAR CLOAD CONT CSAVE READ DATA RESTOREDEF FN
DIM EDIT END FOR TO STEP NEXT GOSUB RETURN GOTO
IF
PRINT

THEN
REM

INPUT
RUN

LIST
SPEED

MON
STOP

NEW
WAIT

ON OUT POKE POP

FUNCTIONS
ABS ASC ATN CHR$ CMD$ COS ERR EXP INCH INP
KBD LEN LEFTS LOG MU )1. PI 1 K PI 1*0!, RND RIGHTS
SGN SIN SIZE M/I 5, 1.< HI SPC STR$ TAB IAN VAL
VARIABLES Names must start with a letter, but can be up to any length. First two
characters used to distinguish one variable from another. Strings of up to 255 charac¬
ters, also multi-dimensional arrays and string arrays.
NUMBERS:- Floating-point accuracy of 6 sig. figs, with exponent range -38 to 38
OPERATORS:- Arithmetic: + - * / ** (‘to the power of’)

Relational: =><<>> = < =
Arith-logical: AND OR NOT
String: + (concatenation)

CASSETTE COMMANDS:- CSAVE, CLOAD for saving and loading programs. Also
CSAVE@and CLOAD@for saving and loading of arrays. All these utilise error and
indication. In addition, CLOAD? and CLOAD?@are available for verification of saved
programs and data.
SPECIAL COMMANDS:-EDIT-Powerful line editor.

CALL-Machine-code sub-routine call.
MON-Return to monitor under software control.
OUT, INP, WAIT-For control of I/O ports.
INCH, KBD-Single-character input functions.
PRINT Allows printing on the VDU screen at specifiedpoints.
ON ERR GOTO. . / ONERR GOSUB . .-Handle errors from BASIC.
CMD$-Display reserved wordand error message names for given code.

Notes: SHARP MZ80K version uses LOAD, SAVE and VERIFY in place of CLOAD,
CSAVE and CLOAD?. Full data file handling is supported instead of the CLOAD@and
CSAVE(©commands. The EDIT command is not supported in this version, since the
MZ80K already has anon-screen editing system.
On the NASCOM versions, the power symbol ‘ ' is replaced by ***', since early
NASBUG monitors did not allow typing of the *• MON is replaced by NAS on the
NASCOM versions.
PRICES (JUNE 1980):
Xtal BASIC 2.2S on tape for SHARP MZ80K -40 pounds.
Xtal BASIC 2.2 on tape for other Z80 systems -35 pounds.
EPROM version (8 x 2708) -100 pounds
All prices exclude VAT.



AN introduction to Z80 Assembly code programming
using the SHARP “Systems" and "FDOS" programs.

After purchasing a computer for the first time most
hobbyists will learn BASIC or PASCAL and program their computer
entirely in a high level language- At a later stage learning
Z80 machine code and Assembly language programming is the next
natural progression along the road to mastering all the features
of the MZ80K.

This article is the first in a series which will be included
in the SHARPSGFT USER NOTES. These articles we believe will
help those readers whose knowledge of assembly language is
limited to experiment, with ZOO machine code.

If you are unfamiliar with the basic principles of the
operation of a microprocessor or the representation of data and
machine code instructions the we recommend that you read selected
sections from the following books s-

1. An Introduction to Microcomputers.

Volume 0 - The beginners book.
Volume 1 - E<asic concepts.

by Adam 0sborne
0sborne Associat.:es Inc.

2. Programming the Z80.

by Rodnay Zaks
Sybex.

3. The* Z80 Microcomputer Handbook -
by William Barden
Howard W. Sams and Co.

The series will be based on practical examples which you can
run on your computer- Often we will include suggestions for
extending the programs presented in the text. Do remember the
best way to learn machine code programming is t.o experiment with
simple examples,

We have chosen the MZ80K "Systems" and "FDOS" programs to
demonstrate our examples. This choice was deliberate because
these programs offer similar facilities for both tape and disc
based MZ80K computers. If you have a different 7.80 Assembler,
for example ZEN, the ex ales can be programmed on your MZ80K but
the program preparati and assembly instructions will be
different.

74



We start. the «»r 1 with a U*w liable assembly language
defini t,iana.

1. Labela

I abw»l *i *» u»»<l III .m«feftMiih 1 <j language » » r c>gr ammi rig to identity
memory locational foi trtample specific locations in a program
whore an iimtrui 1 inn sequence bog lns, or where a constant is
Ini at tad » oi where A variable is to be stored. The use of a
label in an assembly language program provides the means to refer
to a location mnemonically, by name, rather than by a machine
code address. The use of a label also permits an Assembler to
automatically update all references to a memory location when its
machine code address changes due to changes in the program. A
label may also be used synonyomously for a numerical value which
is NOT a memory location such a label is called a SYMBOL.

A LABEL consists of one or more characters where the first
six characters must be unique. The first character is normally
a letter. The characters comma <,), colon <:>, semicolon (;),
space ( ), plus sign <+) and minus sign <--) must NOT be used in a
1abel.

The reserved names ; A,B,C,D,E,H,L,F,I,R
IX,IY,SP
AF,BC,DE,HL,AF?,BC?,DE?,HL7

C,NC,Z,NZ,M,P,PE,PO

MUST NOT BE USED AS LABELS.

Label selection rules ■ ' ’

1. Do not use labels that are the same as the Z80 instruction
mnemonoics.

2« Do not use labels that are 1arger than the Assembler
permits.

3. Avoid special characters, non-al phabetic and non-numeric.
4. Do not use labels that could be confused with each other,

for example avoid the letters 1,0 and Z and the numbers 1,0
and 2.

3. When you are not sure if a label is legal, do not use it.

Constants

Constants are used in Z80 assembly language programs to
represent numerical values. Although numerical constants are
expressed internally in the Z80 microprocessor in binary, an
Assembler permits such constants to be expressed in hexadecimal
or decimal notation. The postfix symbol "H" is used to denote a
hexadecimal number, for example

2AH or 001OH or +01H
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of theThe absence of a postfix symbol or the inclusion
postfix symbol D indicates a decimal value? for example

00 or 0200 or —26 or 25D or +099D
It is good practice to start all hexadecimal numbers with a

number, for example the number A0H could be considered by an
Assembler to represent a label. However, “A0H will not confuse
the Assembler.

Numerical constants are limited in magnitude to 255 if they
are represented by a single byte or to 65535 if a double byte.

Expressions

An expression is a sequence of one or more labels and/or
numerical constants separated by the arithmetic operations +,-• <
these symbols represent the operations add and subtract )» An
expression defines a value in terms of an algebraic expression
that is evaluated at. assembly time ---------,NOT at program execution
time. In general? Z80 Assemb1ers evaluate expressions stric11y
left to right; there is no operator precedence in expression
evaluation and parenthesis may NOT be used to alter the order of
oper ations.

It is good programming practice to avoid expressions within
address fields whenever possible. If you must compute an
address, comment any unclear expressions, and be sure that. the
evaluation of the expression never yields a result which is too
large, i.e. outside the range 0 to 255 or 0 to 65535.

Assembly statements

Z80 Assemblers recognize three types of statement.

1. Comment statements.
2. Instruction statements.
3. Directive statements — often called

PSEUDO - OPERATIONS.

Each statement is ONE line of assembler code.

Comment statements

Comment statements are included in an assembly language
program tci provide explanatory information. These statements,
in no way, affect the machine code generated by the Assembler.

A comment statement consists of a semicolon as the left
most, non-blank character, followed by the commentary,for example

5 My first program
5

*; INPUT subroutine
; Wri11en by John.
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Instruction statement*

Instruct inn wt'«tpm»nt* nm ifg .» /Iln <ft«wemhlw language
instruction mnemonic cir tipm *t inn i iidai < 01' CODE ). Th«* OP-CODE
may tic i » r PI wilwil tiu M Inlnl Mini must h» 1 1.1 1 1 1 »wi M I Liu an appropriate
"(IP! RAND" cor i »"|M mciiny to tin* instruction adc.tr wssinq made. The
(•iiÿraml may ho fi*l lowed In/ .mu c omnifontary desired. Thus, the
I I e* I d in an l nsI i u< t t on at at ament are :

(I nhl-l ) (OP I ODt) (OPERAND) (COMMENT)

where t 1 1« • (LABEL.) and (COMMENT) fields are optional and the
(OPERAND) field is appropriate to the instruction addressing
mode.

Most Assemblers use a special symbol, called a delimiter, at
the Lieginning or end of each field. The most obvious delimiter is
the space character. The following table lists the standard Z80
Assembler delimiters s—

s After a 1abel.
9 9 Between operation code and

addresses.
, Between operands in the

address field.
; Before a comment.

Directive statements

Directive statements are included in an assembly code
urogram to guide or instruct the Assembler during the assembly
process. One obvious example is the instruction END which
informs the Assembler that it has reached the end of a program.

Developing ZBO Assembly language programs

The SHARP ZBO assembly language development programs consist
of a set of interconnecting programs, these are shown in the
figure below.
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The text editoi is used to prepare an assembly language
program. Remember? in BASIC the editor is usually included with
the interpreter. Once a program is typed-in using the editor it
can be assembled using the Z80 Assembler. The Assembler outputs
an assembled form of the original program where the Z80 mnemonic
instructions have been translated to machine code. This program
can be located anywhere in the MZBOK RAM. We say that the
program is relocatable because it does not contain? at this
stage? absolute memory addresses. The final stage in the
development cycle involves linking the Z80 program. This is
done by a loader program which outputs from the loader phase the
machine code program which 'is run as a stand, alone Z80 program.
If the program contains errors and will not. run correctly it can
be tested and the errors removed by a fourth program called the
symbolic debugger.

Each of these distinct stages in the development of a ZBO
program will be considered in more detail in this and future
articles in this series.

The text editor

Preparation of an assembly language program using the text
editor is the first step to master. The SHARP text editors are
based on a format developed by the Data General Corporation for
the NOVA series of minicomputers. In general the tape based
systems program editor and the new FDOS editor have the same
commands.

To practice with the editor we require a program. Out of
interest? and for comparison? we have chosen the graphics display
problem given in the FORTH tutorial. This allows machine code
run times to be compared with both the BASIC and FORTH times
previously reported.

In assembly language there is no unique solution to this
problem. Our objective is to see firstly how many different
ways we can solve the graphics display problem and secondly which
solution runs the fastest.

After loading the tape or disc text editor a program header
is displayed on the V.D.U. followed by a *. The editor is now
ready to accept commands. These commands are described on page
29 of the Systems Program manual and page Edit-2 of the FDOS
manual.

At this stage typing T<CR>? where <CR> denotes the yellow
carriage return key is pressed? shows that the edit buffer is
empty.

To insert text type I<CR>. The system is now ready to
accept text. Enter the fallowing short programs — each line is
terminated with a <CR>. NOTE the layout — the terminators are
s? 9 r

? ’?'? and ’S'. Use the editor correction commands to
correct any typing errors. Assemble? link and run the example
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programs. In each case make «urp you understand the Z80
instructions. The notes at the end rd par.h vxample are provided
as a guide.

Assembly language programming FXAMPI.I t.
Graphics display using two loops and subtraction with carry.

I EXAMPLE 1
1 D A,0
(UIU K« I I) Ml , IHMMIM
I (II ILK D Ml , IMI I H
( I) ( Ml 1 « A
INI' IK
•in MI i IM
.IP N/.l OOP
INC A
JP NZ,OUTER
JP 1200H
END

Assembler output.

01
02

0000
0000 3E00 LD A,0

03
04

0002
0002 0100D0 OUTER: LD BC,D000H

05
06

0005
0005 21FFD3 LOOP: LD HL,D3FFH

07 0008 02 LD (BC),A
08 0009 03 INC BC
09 000A ED42 SBC HL,BC
10 OOOC C20500 JP NZ,LOOP
11 000F 3C INC A
12 0010 C20200 JP NZ,OUTER
13 0013 C30012 JP 1200H
14 0016 END

LOOP 0005 OUTER 0002

Link loader output.

LINKING EXAMPLEl.RB
TOP ASM.BIAS *4600
END ASM.BIAS *4616

SAVE EXAMPLE1.OBJ
LOADING ADDRESS *4600
EXECUTE ADDRESS *4600
BYTESIZE *0016

Notes

1. Assembled with FDOS.
2. Register A holds the display character code — 0 to 255.
3. Register pair BC initially holds the start of the display RAM

(D000H)---this is incremented each time round the inner loop.
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4. Register pair HL holds the address of the end of the display
RAM (D3FFH). Hence the LOOP is terminated when HL-BC —> 0.

5. RUN time roughly 6.3 seconds.
6. JP 1200H - warm start to FDDS — can be replaced with JP 0000H
Assembly language programming ■— Example 2.
Graphics display using multiple register transfer.

5 EXAMPLE 2
LD A,0
OUTER!LD HL,D000H
LD BC,D100H
LD E,0
LOOP1 s LD (HL),A
LD <BC),A
INC HL
INC E<C
INC E
JP NZ,L0QF'l
LD HL>D200H
LD BC f D300H
L00P2!LD <HL),A
LD (BC)jA
INC HL
INC BC
INC E
JP NZ,L00P2
INC A
JP NZ,OUTER
JP 1200
END

Assembler output.

01 0000
02 0000 3E00 LD A,0
03 0002 2100D0 OUTER: LD HL,DOOOH
04 0005 0100D1 LD BC,D100H
05 0008 1E00 L.D E,0
06 000A 77 LOOP1 i LD (HL > ,A
07 000B 02 LD <BC),A
08 OOOC 23 INC HL
09 00OD 03 INC BC
10 OOOE 1C INC E
11 OOOF C20A00 JP NZ,LOOP1
12 0012 2100D2 LD HL,D200H
13 0015 0100D3 LD BC,D300H
14 0018 77 L00P2: L.D (HL),A
15 0019 02 L..D (BC),A
16 001A 23 INC HL
17 001B 03 INC BC
18 001C 1C INC E
19 00ID C21800 JP NZ,L00P2
20 0020 3C INC A
21 0021 C20200 JP NZ,OUTER
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I 'III 'll:2 0024 C30012 Jl'
23 0027
24 0027 I ND

LQ0P1 OOOA LOOP2 UOIM (HIM I<

Linl 1 o#il**r nut put •

l INI INS I XAMPI . .I'H
Mil Ai.M.Mntt ♦4�im
I NH MMI HIn • MO

fillVI I KAMI II I IIM
I I IniiINil MDDPI 'IN
I <1 I IIII ftDDNl !*!•
BYn • iI /I MX>.’ f

i H M I , '

Not i •' .
J:« Assembled using FDOS.

Two screen locations set per loop.
3.. RUN t. j. me rongh1y 2.7 seconds

Assembly language programming — Example 3.
Graphics display using block move instructions.

; EXAMPLE 3
LD Aj0
OUTER:LD C,0
LD HL,CFFFH
LOOP:INC HL.
LD (HL),A
INC C
JP NZ?LOOP
LD HL> D000H
LD DE»D100H
LD BC,0100H
LOIR
LD HL> DOOOH
LD DEjD200H
LD BCt01OOH
LDIR
L.I) HL,DOOOH
LD DEn D300H
LD BC*01OOH
LDIR
INC A
JP NZ,OUTER
JP 1200H
END
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Assembler output.

01 0000
02 0000
03 0000 3E00 LD A,0
04 0002
05 0002 0E00 OUTERS LD C,0
06 0004 21FFFC LD HL,CFFFH
07 0007 23 LOOP: INC HL
08 0008 77 LD <HL),A
09 0009 OC INC C
10 000A C20700 JP NZ,LOOP
1 1 000D 2100D0 LD HL»D000H
12 0010 1100B1 LD DE,D100H
13 0013 010001 LD BC,0100H
14 0016
15 0016 EDBO LDIR
16 0018 2100D0 LD HL,D000H
17 00IB 1100D2 LD DE,D200H
19 0021
20 0021 EDBO LDIR
21 0023 2100D0 LD HL,DOOOH
22 0026 1100D3 LD DE,D300H
23 0029 010001 LD BC,0100H
24 002C
25 002C EDBO LDIR
26 002E 3C INC A
27 002F C20200 JP NZ,OUTER
28 0032 C30012 JP 1200H
29 0035 END

LOOP 0007 OUTER 0002

Link loader output.

LINKING EXAMPLE?..RB
TOP ASM.BIAS $4600
END ASM.BIAS $4635

SAVE EXAMPLE?.OBJ
LOADING ADDRESS $4600
EXECUTE ADDRESS $4600
BYTERSIZE $0035

Notes.

1. Assembled using FDOS.
2. Program fills first 256 bytes with display code then

copies block to the last three pages of the display RAM
using the block move instruction LDIR.

3. RUN time roughly 3 seconds.
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Assembly language programming — Example 4.
Graphics display using the stack painter set to
display RAN.

? EXAMPLE 4
LD A,0
OUTER!LD B,A
11) C-. A
I, I) E»0
ID III .D3FFH
LD OP.HL
I IIIII 1iKISH BC
INI I
H N iLOOP1

i uni • *i i ii' ill HC
INC i
,Ji NZ,LOOP'*'
i our*.iPUSH Rc
iNl 1
«l N3! t LOOPS

I UUI *li PUSH BC
iNl I
Jt NZ » L00P4
INl A
>i NZ. OUTER
II OQOOH
INI)

Hi 1HliHI
(;» * lIf il IIi

< |f II II i

04 IIIKill
«if§ 0000
Oh . 3E00 LD A,0
•17 0004 47 OUTER* LD B, A
OB 0005 4F LD C, A
IIN <H »06 1E00 LD E,0
lu ooos 21FFD3 LD HL,D3FFH
11 000B F9 LD SP,HL
12 oooc C5 LOOP1: PUSH BC
11 000D 1C INC E
14 OOOE C2OC00 JP NZ * LOOP1
ift 0011 C5 L00P2: PUSH BC
\h 0012 1C INC E
17 0013 C21100 JP NZ,LOOP2
10 0016
19 0016 C5 LQ0P3: PUSH BC
20 0017 1C INC E
21 ooie C21600 JP NZ,LOOP3

» % 001B C5 LOOP4: PUSH BC
23 001C 1C INC E
24 00IB C21B00 JP NZ.L00P4

83



25 0020 3C INC A
26 0021 C20400 JP NZ,OUTER
27 0024
28 0024 F9 LD SP,HL
29 0025 C30000 JP 0000H
30 0028 END

L00P1 000C L00P2 0011 LOOP3 0016
LDOF'4 00IB OUTER 0004

Link loader output.

LINKING EXAMPLE4.RB
TOP ASM.BIAS $4600
END ASM.BIAS $4629

SAVE EXAMPLE4.OBJ
LOADING ADDRESS $4600

EXECUTE ADDRESS $4600

BYTESIZE $0029

Notes.

1. Assembled using FDOS.
2. Top of stack set to the end of the display RAM.
3. RUN time roughly 3 seconds.

Exercises

The four examples each demonstrate different techniques for
solving the graphics display problem. Notice in all cases
absolute jumps were used. Try to rewrite the examples using
relative jumps. A second suggestion for an exercise could be,
in example 1, to replace the SBC instruction with a sequence that
compliments the contents of BC and adds it to HL. Do try some
experiments — this is the best way to learn ZS0 machine code
programming.
Run times

It is interesting to compare the run times obtained from the
example exercises, these are:

Example 1
Example 2
Example 3
Example 4

Also

FORTH = 14 seconds
E-iASIC = 20 to 30 minutes MM!!!!!!!!!!!!

6.3 seconds
2.7 seconds
3.0 seconds
3.3 seconds

if you can improve on the fastest time write to us with your
solution and we will publish it in our next issue.
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THE LOW-DOWN ON THE MZ-80B

In Docomber, 1981, Personal Computer World Magazine reviewed the
Sharp MZ-80B. In the opening paragraph the reviewer says, “My
impression after a few hours with theMZ-80B is that this machine is the one
lh.it Sharp’s design team wanted to make when they worked on the 80K”.

In conclusion he says, “It’sa versatile and likeable machine which shows
evidence of much thought in its design, particularly in the area of user
conveniences’’.

In between it says a great deal about the software, the keyboard, the
upMiating system, the languages, the documentation, its expandibility and
P<)t@ntlil

1e lead the lepetl In full you can get a copy of the magazine from theBack
Numheis i )o|laitment, l’( :W, 14 Hattihone Place,l ondon W.1. Price £1.25.

““GRAPHICUTILITY PROGRAMS FOR THE MZ— 80B““

CHARACTER STRING UTILITY
Using this facility, it ispossible todraw both verticalandhorizontal character
strings into either of the graphic RAM pages.

This facility isuseful for adding textualand symbolic information tographs
and diagrams, such that both graphical details and text can be copied
simultaneously on the printer.

The fullMZ—80B character set (includinggraphicandreversesymbols) is
available with this facility, and the character size(8x8dots) is the same size
as for characters displayed using the character VRAM in 40 CHAR/LINE
mode.
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Without using this facility, characters can only be displayed by using the
character VRAM, which results in a limited number of fixed positions (40
character positions across the screen, 25 vertically).

This additional facility allows for characters to be displayed at any (X,Y)
position within the bounds of the display. This is useful where accurate
positioning of characters is required (e.g. labelling graphs).

GRAPHIC ROTATE/PRINT UTILITY
This facility will enable users to print a copy of an entire frame of graphic
VRAM rotated through 90 degrees, using the MZ-80 P5 printer.

The utility complements the existing ‘COPY/P’ facility in BASIC (which
copies display frames across the width of the printer paper in the same
orientation as they appear on the screen).

This additional facility causes the printer to copy display frames ‘side¬
ways’ along the length of the paper.

There is an option for copying the display rotated either clockwise or
anti-clockwise.

Another option allows for the user to specify which graphic page(s) are to
be copied. The user may select either graphic page 1, graphic page 2, or
both graphic pages together (i.e pages are ‘mixed’ together).

The printedcopy is centred across the range of printer head travel, so it is
possible for the copy to appear centred on various widths of paper.
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LETTERS

Dear Sir,
After three months of using the Epson Mx80 that you suppliedme with, I am
delighted with the results.

Only one thing mars my joy. Although the printer interfaces well with the
f i1*5025 BASIC, I am unable to persuade it to talk to my XTAL BASIC 2.2s.
My main problem is that whileIunderstand that portsFFandFE areused for
IIii • piinfer output, I do not know what signals are expected there. I wouldbe
I'xUi'ini'ly grateful, therefore, if you could supply me with either a routine
wlm 1 1 will work with Xtal BASIC or even sufficient details of the SP5025
mutino lot me to ‘cobble one up’.

I fy w,ly of recompense, may I offer the attached BASIC routine for use in
tin' next user notes. I hope it is reasonably self explanatory, being nothing
mom than a simple crash-proof entry system for validating character,
nnmenc and date inputs. There is nothing startling clever about it but
pfiilmps some readers may find it helpful.

Harvey Platter
Devon

< i MM 1 Kl II I I I » I IMI "U 1
f 1 1 1 1 11 < 4 ILI I I NE:

1 t V t i.nr V oV" pIatter

12000 RIN 'V IS HORIZONTAL SCREEN POSITION, 'V IS VERTICAL SCREEN POSITION
11001 REN 'V IS INPOT STRING LENGTH, ’ll’ IS COUNTER BASED ON ’Z’
U002 RLN ’DD*',’HN*’,’YY*’, ARE DATE SUB-STRINGS, *DD’,’HH’,’ GY’ARE NUHERIC
17003 REN EQUIVALENTS It
12004 REN 7 BD<* AND ’AD*’ ARE NUNERIC PR0NPTS, ’PD*’ fc ’ND*’ ARE INPUT RESULTS
12005 REN ALL INPUTS ARE RETURNED TO NAIN PROGRAM IN ’ST*’ OR ’ST’
12010 P0KE4465, X:P0KE4466, Y:RETURN
32020 ST*=* ":G0SUB32010
12021 XXtÿ'xxxxxxxxxxxxKxxxxxxxxxxxxxxxxxxxxxxxxxx*

32022 BL*=*
32025 REN ttU ALPHA-NUHERIC INPUT Itttt
32030 PR*=LEFT* (XX*, Z):PRINTPR*:G0SUB32570:60SUB32010:F0RZZ=1T0Z
32040 GETA*: IFA*=" "S0T032040
32050 IFA*="I *THENZZ=Z:GOT032075
32060 IF ( ASC ( A* ) <32) + (ASC (A*) >90) THEN32040
32070 PRINTAt; :ST*=ST*+A*:NEXT
32075 G0SUB32520: IFQ*=*N*GOT032020
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32080 RETURN
32090 6ETA*: IFA*=* "THEN32090
32091 IF(A*=*t*) » (CH=0) THENCK=1:RETURN
32092 A=ASC (A*):IF (A<48) +<A>57> THEN32090
32095 CH=1:RETURN
32099 REN UK DATE (DD/HH/YY) INPUT UtU
32100 CP=0:ST*=“":ST=0:60SUB32010:PRINT*dd/«a/yy ":6O5UB32570:G0SUB320i0
32105 CK=0:CH=0:DD$="*:W(t*=* YY$=" "
32110 F0RZZ=1T02:80SUB32090:IFCK=1THENZ Z=2: G0T032225
32115 PRINTAt;:DD*=DD$+A*:NE X T
32120 XL=PEEK (4465):P0KE4465, XL+1:F0RZZ=1T02: G0SUB32090:PRINTAi;:«M*=MH*+A*
32130 NEXT: XL=PEEK (4465):P0KE4465, XL*1:F0RZZ=1T02: 60SUB32090
32140 PRINTAS;:YY$=YY*+A$: NEXT
32150 DD=VAL (DD* ):HH=VAL (HH* ):6Y=VAL( YY<)

32160 IF(DD<1) + (DD>31)+(«H<1) + (HH>12) THENBDSUB32500:60T032100
32170 IF (NN=2) ♦ (HH=4 > ♦ (MM=6) + («H=9) + ( MW=11) THENCP=1
32180 IF(CP=1) * (DD>30) THEN60SUB32500:60T032100
32190 IF (NH=2) t (DD>29) THEN60SUB32500:60T032100
32200 IF (GY/40INT (GY/4) )I(NH=2) > (DD>28) THEN60SUB32500:80T032100
32210 ST*=DD*+,/,+NH*+*/*+YY*:ST=<DDI10000)+<HH«100)+GY:GOSUB32520
32220 IFBS=“N*60T032100
32225 IFCK=1THENST=0:ST$=*00/00/00":60SUB32010:PRINTST*
32230 RETURN
32235 REN tttt NUMERIC INPUT ******32300 CH=0:CK=0:ST$=*1:ST=0:80SUB32010:PRINTBD*;* .*;AD*:G0SUB32570
32305 60SUB32010:FORZ Z-1TOLEN (BD*)

32310 60SUB32090: IFCK=1THENZZ=LEN (BD$) :G0T032355
32315 PRINTA4; :PD*=PD$+A$:NEXT:ST<=PD$: XL=PEEK (4465):P0KE4465, XL+1
32320 ST*=ST*+V
32330 F0RZZ=lTOLEN(AD*):6OSUB32090:PRINTA*;:ND*=NDt+A*:NE](T
32340 ST*=SmND*:ST=VAL(ST<):G0SUB32520
32350 IF8*=*N,6QT032300
32355 IFCK=1THENST=0: ST$=“000.00*:60SUB32010:PRINTST*
32360 RETURN
32499 END
32500 P0KE446S,0:P0KE4466,23:PRINT" Invalid date : Please re-enter
32510 F0RI=1T05:MUSIC"A*:NEXT:RETURN
32520 P0KE4465,0:P0KE4466, 23:PRINT" Is data correct? Type ’V or ’N’ ■

32530 GETOt:IF0t=* 'B0T032530
32540 IF8*=*N’THENRETURN
32550 IF8*='Y'THENRETURN
32560 60T032530
32570 P0KE4465,0:P0KE4466,23:PRINT* Enter data in Toraat shorn ’»’ to end *
32580 RETURN
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Dear Sir,
I enclose my cheque for £7.50 in respect of the 1982 subscription.

I have read with interest the last issue of theuser notes and withparticular
interest the letter and programmes etc from other users.

However whilst the various utilities and suggestions from other users are
useful I have not yet seena suggestion or a programme to overcome, what I
consider to be a glaring omission in “Sharp Basic”, ie the absence of a
Using “xxx . xx” statement. It would be interesting to know for what
purpose the “User” purchased his or her computer as from the user notes
many of the users seem to be more interested in games or musical
orientated programmes which are really not more than gimmicks and are
very boring after one or two run throughs.

Is no other amateurhome “user” utilising the facilities of the computer for
personal business and financial affairs, for example. In many cases it is
difficult for the average persontocheck whether their income tax deductions
are correct, however by entering answers to questions, the computer can
very quickly verify the position and in many cases with 100% accuracy if
absolutely accurate figures are entered. Whilst by its very nature even a
simple tax programme would be fairly long, would this be of interest for
inclusion in a future edition of User Notes. If so I will be happy to forward
such a programme. In addition to this providing there are no major changes
in the basic tax law in the budget it is fairly easy to update the programme
from year to year. I would mention that a very high proportion of the tax
calculations made by the Revenue are incorrect and many of these are in
their favour.

Has any “user” devised a sub-routine programme to overcome the
absence of the Using “ft ft ft . ftft ”) function in SharpBasic? hasanyother
“user” any of their own home use programmes which may be of interest
other than games?

W. H. Fisher
Liverpool 12

Dear Sir,
I enclose a cheque for £7.50 against 1982 subscription to User Notes. I am
looking forward to receiving the fig-FORTH tapes as I have already bought
a Knights FORTH only to discover that it is completely non-standard. As the
“manual” was also very poor it was necessary for me to look elsewhere for
teaching material. (That’s how I discovered fig-FORTH and other standard
FORTHs and how I learnt an expensive lesson).

I have purchased STARTING FORTH by BRODIE and the following
comments may prove useful to others.
1. It does teach a standard FORTH from the ground upwards.
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2. It becomes quite advanced.
3. It teaches very few programmes and since the skill of programming in

FORTH is not easily acquired, this is a serious deficiency.
4. I find normal flow diagrams difficult to translate into FORTH, but only 3

pages are devoted to this topic-another loss.
5. It is worth its cost -about £13.

J. R. Burton
Hampshire

I)oar Sir,
I have recently received the copy of ‘SharpsoftUser Notes’ issue No. 3.

I must congratulate you on this excellent publication. I am a member of
one other club and was a member of two other clubs associated with
another microcomputer system, by comparison you are definitely top of the
league.

I found your user notes’ informative and well presented, I particularly
appreciated your approach to the roader as someone who is interested in
learning and not -;omeene to he talked 'down to’. The software you pre-
wnted was excellent, tln> right balance of informative and serious but
always interesting

I have l< it MI (try hand) the 'lItility programs' with the necessary adjust-
monl'i tin the M/MOII, therm have boon linked together which with 64K of
HAM i', acceptable and .till leaves sufficient memory for programs to be
developed One error, although everybody else has probably already
■■I K itted it, is line 60030 of the ‘Renumber/TP’program, AH shouldequal72
in it 72 1. 1 have enclosed my listing should this be of any benefit.
( ould you please let me know what POKE 10167,1 does at it seems

unnecessary on the MZ80B, indeed itmaybeunwise to do so,butmay have
an equivalent. I would be interested to know if there are any tricks yet
• ii',covered to do the following on the MZ80B;
I Make a program load and run automatically from the BASIC common

LOAD.
2. Make a program unlistable, before and after it has RUN’.
3 Link programs together using the Tape BASIC’.

I have the following information for MZ80B owners, if you have not yet
managed to copy the Tape BASIC’, you may do so by moving or rather
copying the Monitor and BASIC from address 8000 hex and if you wish to
enter BASIC directly change the bytes at 80AE to JP 1220 hex (C3, 20, 12)
before saving the machine code file from 8000H to C920H. SHARP have
conceded a jump to aroutine which is overwrittenby BASICon initialisation,
but the method above works perfectly (see enclosed listings). I have
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enclosed some other information on the SB5510 BASIC, text start, tokens
used etc.

You will find enclosed my personal cheque to the value £7.50 for my
subscription to the user notes. As you are aware I would not be able to load
the M80K FORTH tape on my machine, however if you have FORTH
available for the MZ80B I would be most interested, and prepared to pay
any extra.

Once again thank you for your superb ‘user notes’ and I wish you every
success in the future.

R. A. Wymark
Birmingham

POKE 10167,1 is used in the MZ-80K to enable the PEEK statement
allowing the contents of RAM, where BASIC is stored, to be read. This form
of protection does not apply onthe MZ-80B and hence POKE 10167, 1 may
be removed from our utilities.

Ed
BASIC COPY ROUTINE-

Code im position independent* I use 4D000.

4D000 21 00 00|LD HL,0000
•D003 11 00 80|LD DE,8000
4D006 01 20 49 ; LD BC»4920
♦D009 ED BO 5 LDIR
4D00B C3 00 00 ; JP,0000

Now if you wish to jump directly into BASIC
change from 480AE to 480B0 to the following-
4B0AE C3 20 12 ; JP,1220

Simply save from 48000 to 4C920*no jump address is needed.

FUNCTIONS.
The following functions seem to be represented by the tokens shown.

128- O = RND < 128- 1 = SIN( 128- 2 “ COS( 128- 3 = TAN(
128- 4 = ATN < 128- 5 = EXP( 128- 6 ~ INT < 128- 7 = LOG <
128- 8 = LN < 128- 9 = ABS < 120- 10 * SGN( 128- 11 = SQR(
128- 12 =
All the tokens have been shown as decimal values.

BASIC TEXT STARTS AT DECIMAL 20572.

BASIC uses the following 'TOKENS'1 in the source text.

128- 128 = REM 128- 160 = USR < 120- 192 = 1 128- 224 LEFT4 <
128- 129 = DATA 128- 161 XX WOPEN 128- 193 = "I 128- 225 == R IGHT*(
128- 130 = DEF KEY < 128- 162 = ROPEN 128- 194 = 128- 226 - MI1)4(
128- 131 = 128- 163 = CLOSE 128- 195 = 128- 227 = LEN4(
128- 132 = READ 128- 164 = MON 128- 196 = 128- 228 CHR4 <
128- 133 = LIST 128- 165 = LIMIT 128- 197 = =< 128- 229 = STR4(
128- 134 = RUN 128- 166 = CONT 128- 198 = <= 128- 230 = ASC <
128- 135 = NEW 128- 167 = GET 128- 199 = => 128- 231 = VAL <
128- 136 = PRINT 128- 168 = INP5) 128- 200 = >*« 128- 232 = PEEK <
128- 137 = LET 128- 169 = OUTS) 128- 201 = 128- 233 = TAB(
128- 138 = FOR 128- 170 = CURSOR 128- 202 = 128- 234 SPACE4 <
128- 139 = IF 128- 171 = SET 128- 203 = 128- 235 = SIZE
128- 140 = THEN 128- 172 = RESET 128- 204 = 1 123- 236 = 1
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128- 141 = GOTO 128- 173 = LINE 128- 205 3 3 128- 237 3
128- 142 = GOSUB 128- 174 = BL.INE 128- 206 * 3 128- 238 = 3
128- 143 = RETURN 128- 175 = C0NS01..E 128- 207 ■ 3 128- 239 = STRING* (

i 28 144 = NEXT 128- 176 = GRAPH 1211 208 m 128- 240 = POINT <
1 28—

* (
145 = STOP 128- 177 9 por;iT T ON 120 • ■. 3 128- 241 = CHARACTE

1 'll 1 46 I ND 128 l 01 1 A 1 II RN 1 211 2lo 1 128- 242 = CSR
1 Ml 1 <1 / - 1 l2H - - Alim 1 'll ' 1 1 * l 128- 243 = POS
1 il Kill (IN 1 VI 1 III*' 3 1 II i • l 128 244 c 3
1 ii i 49 1 HAD IVH iII l IMAI11 /I i B -'1 1 ■ 1 1 vn- 245 3 3
1 211 1 5'i NAVI 1 ‘H 1 H2 - I III . ff i n 2 1 '1 - l V46 9 3
1 M 1 Ml - U| III. 1 M 1 u = PAMP P l o ' 1 5 = 1 1 VII V4 / ■ 3
I 1 1 152 = HII f 1 ii 1 N4 s 1 1 M 2 1 6 1 1 VI 1 •m ■ 3
1 'M 1 01 * mil 1 ’! lib = hum 1 0 *1 ’ = 1 249 ■ 3
i m i ' m !»PF PM I 3! ! ' ’ II }!1 1 fl 1 ' 1 = ) 1 VII Wi 3
i n 1b! = Ilit IM . a 1.1- = I llnl II4 1 A 1 t I • . i ■ 3. a i hp!f f ihp i 1 1 ( .'1 1 1 f 1 rl *1 1 1 1 VII V ■ V l
1 S • = Cl b 1 ’b 1 1 1 0 1 1 IVM vr. * 3
» a ibi s MlI!11 1 ‘ti 1 *6 1 » M W 1 211 1(1 1 VII 254 m 3
1 :fi iif = ir nr II I n If 1 - 1 Afll I'll 1*1 r 9 STEP ivs 21 • m 3

i* ? =-jmlMil l i*. tiM'd AS A carriage return abrevi otion> al t h- .'uyl > this i
....i i,t. i i <i i t ’ % meaning as a token.

n.= m=i i< wymbo] s ,s t / + — are represnted by their ASCII values.
it— fnl Inwinti are represented by a single bytes -

I’ll 139 = < 150 = TCI 168 * PEEK <
si i ay ..ir ijlilu par .unot.er is prefixed with 165 ie AC < 12) — ’A'C’165' 12’ ) ’.

r*i i i i iie= ai e >ei in 1 1 • .a ( » * c 1 by a carriage return decimal 13.

- ......• rill I mi l l! MIR UTILITIES.
I ! P - m! M f I MRU (6)

= MINI Me ailm imal dump=1 PRINT " Variab1e table=2"
- - rr-nil "Mir iny search=3":PRINT"Renumber=4" s PRINT"E>:it=5":PRINT
- INHJI "f unction required=";A$
5““-" A l “VAI < A* ) : IF ( Al >=5> «- <A1=0) THEN END
- ■ • nil Al (KUO 60100,60400,60900,61400
£.ni i A I | MI)

- d ... I I : INI CHR* <6)
VU I * ■■ ■ . ■ "
-in Hit "0123456789ABCDEF" s K1=4096 s K2=256:K3=16

UPt DATA 4096,256,16,1
-m-r, DIM A (4) :U=48: X=7: Y=9
v'l.vi INPUT" Hex dump address ";A*:IF LEN<A*)<4 THEN 60160

d MI A* -LEFT* < A*, 3) +"0":GOSUB 60330:PRINT:PRINT
VilH'i PRINT /R:PRINT /PL*; " Hex Dump ";L*
■ * d vu PR INT"Addr = value in hex":PRINT

MU.MIU PRINT /P"Addr = value in hex" sPRINT/P
6<n I" AH=A
• * ■ 'M FOR 1=1 TO 16: A=AH:60SUB 60290:PRINTA*+" ";

Mb* Mi PRINT/PA*+" "j
• •■in FOR 4=0 TO 15: A=AH+J:A=PEEK(A) sGOSUB 60290:PRINT RIGHT* (A*, 2) ;

" *:.«> PRINT/P RIGHT* ( A* ,2 > +" "j
‘."260 NEXT J:AH=AH+J:PRINT
MU'.V0 PRINT/P
Vi?80 NEXT I
6« 1285 GET KB*:IF KB*="" THEN 60285
6. >206 GOTO 60000
Vi.*90 RESTORE: A*=" ":M=4
60300 READ P:F0R Z=1 TO 16: IF A-Z*P<0 THEN 60310
60305 NEXT Z
6o310 A*=A*+MID* <H*, Z , 1) 8 A=A- < Z— 1 ) *P:M=M-1 s IF M>0 THEN 60300
60320 RETURN
60330 FOR Z=1 TO 4: A < Z ) =0:NEXT Z:FOR Z=1 TO 4
60340 A ( Z > =ASC < MID* C A* , Z , 1 > ) -U: IF A<Z)>Y THEN A(Z)=A(Z)-X
60350 NEXT Z:A=K 1*A < 1 ) +K2*A <2) +K3*A <3) +A <4) :RETURN
60400 PRINT CHR* (6)

|
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60410 PRINT"--IJEL=*naiS-"
60420 PRINT/P"----*ÿTable/TP—--"
60430 DIM US$<255):A=20572:C=0:LP=0:Y=60000
60440 FOR 1=1 TO 100:US$(I)="":NEXT I:GQSIJB 60760
60450 PRINT:PRINT "Line numbers processed PRINT
60460 PRINT/P:PRINT/P"Line numbers processed PRINT/P
60470 D=PEEK < A)+256#PEEK(A+l)
60480 LN*=STR$(PEEK(A+2)+PEEK(A+3)*256):A=A+3
60490 IF VAL(LN$)< >Y GOTO 60540
60500 PRINT:FOR 1=1 TO 39:PRINT" :NEXT I:PRINT
60510 PRINT"Variables---Line numbers"s PRINT
60520 PRINT/P!FOR 1=1 TO 79:PR J NT/P"- NEXT I:PRINT/P
60530 PRINT/P"Variables---Line numbers":PRINT/P:GOTO 60700
60540 IF LP>10 THEN PRINT:PRINT/P:I P=0:G0T060570
60550 PRINT" "5LN*;:PRINT/P" "|LN*5
60560 LP=LP+1
60570 A$="":A=A+1:IF A>=D THEN 60470
60580 IF PEEK(A)=34 THEN 60720
60590 IF ..(PEEK < A)=128)*(PEEK(A+1)■128) I I If N A»D:GOTO 60470
60600 IF (PEEK(A)>90)+(PEEK(AX65) THEN 60570
60610 A$=A$+CHR$(PEEK(A)):A=A+1:IF A=D THEN 60660
60620 P=PEEK(A):IF (P>47)*(P<91)* <P< >61)*(P<>58) THEN 60610
60630 IF PEEK(A)=36 THEN A$=A$+"$"
60640 IF LEN(A$)<3 THEN A*=A$+" ":GOTO 60640
60650 Z$=MID$(A$,3,1):Z=ASC(Z$):IF Z<>36 THEN A$=LEFT$ < A$,2)
60660 IF LEN(A*)<3 THEN A$=A$+" ":GOTO 60660
60680 FOR *X=1 TO C:IF LEFT$(US$(X)?3)=A$ THEN 60740
60690 NEXT X:C=C+1:US*(C> =A*+LN*:GOT060570
60700 FOR X=1 TO C:PRINT US*(X)
60710 PRINT/P LJS*(X):NEXT X
60715 GET KB*:IF KB*="" THEN 60715
60717 GOTO 60000
60720 A=A+1:IF (PEEK(A)<>34> *(A< >D-1) THEN 60720
60730 GOTO 60600
60740 IF LN*=RIGHT*(US*(X),LEN(LN*>) THEN 60570
60750 US*(X)=US$(X>+" "+LN*:GOTO 60570
60760 INPUT"From? "5LN*:IF ASC(LN*>=65 THEN Y=60000:RETURN
60770 X=VAI_ <LN*>:INPUT" To? ";LN$:IF ASC(LN*>=69 THEN Y=60000:G0T0 60790
60780 Y=VAL(LN*)
60790 LN$=STR*(PEEK(A+2)+PEEK(A+3)*256):IF VAL(LN*)=X THEN RETURN
60800 IF VAL(LN$)=Y THEN PRINT"Error from= ";X;" To= ";Y:G0T8 60715
60810 A=PEEK(A)+256*PEEK(A+1):GOTO 60790
60900 PRINT CHR$(6)
60910 PRINT"--—— Search/TP ———"
60920 PRINT/P"---Search/TP "
60930 0M=0:L2=20571:Y=60000:LP=0
60940 DIM L1(255):L=L2
60950 INPUT"Command* ";NL*»PRINT
60960 PRINT/P"Command- ";NL*
60970 IF ASC(NL$)=70 THEN GOBIID 61020
60980 IF ASC(NL$)=82 THEN GOSUB 61140
60990 IF ASC(NL$)=66 THEN GOSUB 6 I '00
61000 IF ASC(NL.$)=69 THEN GOTO 60000
61010 L=L2:0M=0:GOTO 60950
61020 FOR I=0 TO 255:L1(I)=0:NEX I I
61030 INPUT"String ?";P1*:IF Pl*«"" THEN 61030
61040 PRINT/P"String= "5PI*
61050 L=L.+4:LN=256*PEEK(L)+PEEK(L-1):IF LN>Y THEN 61110
61060 GOSUB 61220:IF CH=13 THEN 61050
61070 LI(OM)=LN:0M=0M+1:IF 0M>255 THEN 61090
61080 GOTO 61050
61090 PRINT" Too many -first 256 output"
61100 PRINT/P"Too many first 256 output":PRINT/P
61110 FOR I=0 TO 255:IF L1 <I)<>0 THENPRINT L1 < I)5:PRINT/P LI <1)5=LP=LP+1
61120 IF LF'>10 THEN PRINT:LP=0
61130 NEXT I:PRINT:PRINT/P:RETURN
61140 INPUT "String-1 Pl$:INPUT"String-2 ";P2$
61150 PRINT/P"String-1 ;:PI*;"String-2 =";P2*
61160 IF LEN(P1*)=LEN(P2$) THEN 61180
61170 PRINT"Unequal lengths ":PRINT/P"Unequal lengths ":GOTO 61140
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M 180 L=L+4:LN=256*F'EEK<L)+PEEK<L-1>:IF LN>Y THEN RETURN
Ml90 GOSUB 61220: IF CH=13 THEN 61180
M,00 FOR 1=1 TO LEN(P2$):POKE(L+I-l ) ,ASC <MID$ <P2$,I,1) ) :NEXT I

I.'IO L=I_-H_EN <F'2$) —1:GOTO 61190
M .’VO J=-1:L=L+1:CH=PEEK (L ) :IF CH=13 THEN RETURN- i V '.ci IF CHR$<CH)=LEFT$<P1*, 1) THEN 61250
I MO GOTO 61220

- i Tiu I OR 1=1 TO LEN(Pl$)

l 60 IF CHR*(PEEK(L+I-1) )=MID$<P1*, I* D THEN 61200
6 1 v/0 J-*l
-I il" NEXT I:IF J=1 THEN 61220- ! 7n Rf TURN

i I NPUT "From ?"SNL*:IF ASC(NL$)=65 THEN L2=20571:Y=60000: RETURN
I l«> X VAL <NL.*>
i - ' INPUT"To ?";NL*:IF ASC(NLS)=69 THENY=60000: GOTO 61340

= l •' Y VAL (NL*)- ! ' i > A ’0572
6 1 I ll 4. STR* <PEEK<A+2)+PEEK<A+3) *256):IF VAL<NL*)=X THEN L2=A-1:RETURN

II VAl (NL..* ) =Y THEN PRINT"Err from= "5X;" to= Y:L2=20571:Y=60000: RETURN
= «'•" n Cl I I. (A) +256*PEEK<A+1) :GOTO 61350

IRINTCHR*<6)
-Mi" MINI" -----Renumber /TP-" s PRINT:PRINT
feHi" I I- INT /PiPRINT/P"-Renumber /TP--":PRINT/P
iM'O HIM IA < 255) c AL=92:AH=QO:M=0:□*=" "
£ H-IM IMl 'UT "Starting line number=";SL
§Mn‘' t N» U T "I inn number increment=";IN

i l I N I /I'"Starting line number is " j SL
feMr“ MMNF/P"! ini’ nurobm increment is ":IN
IMan M= I N I (81 /vr»6)s| H!l 11*256

* ’ • !i-.,fcl(.»mHAI >0-1 II I MM MI II Cl I I <!)• <) si N 256*B+A
;:»ÿ if | N=6unnu HUN 61560

M Hu l A <H>=1 N* M=MM
1 I rill C |M :f| >MII 1 III Min -I i INI II I *55 nil N I I W.iH-IM 1

Mnf" IT M -nl THIN THUN! M ifiP table f ylll "lUOT06 IS6G
r,i F EEI iH is in I uwitil 61490

= 135:: f?§H iiliJMli FAS§
- * -- • 1 • 1 ’ ! - f • • :I :FP!IH IIImil -s* Ilf lilies I'l HI esgHil i a "IR+ 1
-i 5 ■ : i Fhliii F Numbei of i inil p» cn essetl is "|H t I
r ' li'i Ff Ilii-Ff illMFIlf i — I HI = 7M 1 1 N I " "IlNl * I I 1 1 4<INI
MMn Phmt Tif-fONT fMnil=! ill -'91PMIN f/P" "MNIXI 11PRINT/P
= !&•*•» HI INIMi INI iff Ilit "I 1 1 in a"1 1iINI /I '•Ii<INI /I '"I r r or«"«PRINT/P
iUl'i IPriMHM'lFMI) I M7f,0*li I MD> > II I 59999 THEN 61620
,t = i • t it I 111*5 11 ININ 61615
- • = * NilIN 60000
-»•-*' i*Mm MH I I I I <I) ) = It H-13 THEN 61610
— * “'1' II (II M41) * (H0142) * (H012B) THEN 61620
- « - *•* II <11 128) * (PEEK (D+l) =141) THEN D=D+1
6165m t| (H 128) * (PEEK (D+l) =142) THEN D=D+1
6l£feli A-l>

= 1-1--:. n |ii it H“PEEK <D):IF H=32 THEN 61670
616H«» II (H>47) * <H<58) THEN Q=H-48: Q*=Q*+RIGHT* (STR* (Q) ,1) :GOTO 61670
= 1--/., i| THEN 61620
s I ' ' " ' II H-58 THEN GOSUB 61730: GOTO 61660
M *l*i ( il181IB 61730: IF H=13 THEN 61610
=• I ' -*i i Ml 10 61620
61’ *-n (1 VAL <ÿ*) :FOR J=0 TO M: IF TA(J)=Q THEN61770
6I * I" Nl XT J
6 I Mi PRINT"Old line number in line 11 ;L_:PRINT" does not ex

I mi "
61 M.u PRINT /P"01d line number in line ";L;" does not exist ":GOTO 61830
M * /<» QL=IN*J+SL:QL*=STR*(QL) :QL*=RIGHT*(QL*,LEN <QL*) )

-Min IF LEN(QL*> XD-A-1) GOSUB 61840:G0T0 61830
6 1 '70 IF LEN(QL*>< (D-A-l) THEN QL*=QL*+" ":GOTO 61790
-ÿMU. iii FOR Z=A+1 TO D-1:Q*=MID*(QL*, Z-A,1):Q=VAL <Q$) +48:POKE Z,Q
6 11110 IF Q*=" " THEN POKE Z,32
611120 NEXT Z
6 III SO □$="":RETURN
6H140 PRINT"Change old line number "jQj" to ";QL;" in new line " j L
61850 PRINT/P"Change old line number ";Q;" to ";QLj" in new line number "5L
ft 1860 RETURN
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Dear Sir,
Please find enclosed a cheque for £7.50, being the subscription to 82
Sharpsoft User Notes.

Also enclosed is a tape which has on it an article which you might like to
include in the next issue. The article describes how to update a MZ-80K to
48K of memory. The article has been written on tape so as to use the
Graphic’s for figure purposes. I do not have a printer so the output is
directed to the screen, so will require the /printer option inserted after the
PRINT commands to enable a printout without line numbers.

The article describes the procedure I carried out to update my own
MZ-80K, the information to do so coming from the Sharp Service Manual.

I would like to keep Copyright of the article if this is possible, please
advise if this is possible, if you decide to use the article.

Now for a request, does anybody know of a supplier of plug/socket which
is compatible with the Sharp Bus, as addition of Games Paddles is straight
forward if the connector hardware can be found. If I can find a supplier I will
write a further article about I/O.

P. E. Parker
GU14 7DT

79 PRINT" SHARP MZ80K Memory UPS rode"
80 PRINT
80 PRINT" bv P.E.Parker
100 PRINT
110 PRINT" When I first bought ,v,y MZ-80K?the 2@K version was at the
120 PRINT" 1ini t- of n/ f inance? anyway 6K user RAM conpared to the 6oUU D2?My
130 PRINT"previous Micro? seeded More than adequate. So when articles about
140 PRINT "FORTH apppear in the user notes? re«iui ring 48K?the owners of SHARP
145 PRINT"MZ-80K coMPUters with less than the MaxiMUM nenory May like to
150 PRINT"Upgrade their Me-Morv to 48K of RAM? and so Join in .exploring new
160 PRINT" languages. The following article explains how to achieve the
170 PRINT'Yiessage "34680 BVTES " after loading SHARP Basic.
180 PRINT
190 PRINT" This Modification is straight forward and should be within
200 PRINT"the capabilities of anyone willing to open the MZ-3QK case ? but? it-
210 PRINT "Must be Pointed out that any re-Maining guarantee will be revoked
220 PRINT"by doing the Mod. The Author or Sharpsoft cannot be. held liable
230 PRINT"for any claiMS as a result of this Modif icat ion.Read the article-
240 PRINT"carefully and ensure that you feel coMPetant to carry out the Job
250 PRINT "BEFORE you order the chips necessary.
260 PRINT
270 PRINT " Me-MOry Conf iguration
280 PRINT
290 PRINT" The SHARP MZ-80K has been available with MeMorv configured
300 PRINT" f or 20k? 24K? 32K? 36K and 48R of RAM. This apparent .contusion of
310 PRINT"MeMory sizes has been Made possible bv designing the MZ-80K with
320 PRINT"three Physical MeMorv blocks? which we will call "RAM A"? RAM B"
330 PRINT"and "RAM C". RAM A" always contains 16K b/tesCS bit word-> ? of
340 PRINT "Me-Mory.RAM "s B "C " can be f i11e d with eit. he r 4k _ or 16k RAM I.C "s
350 PRINT"Make all the RAM plug in and it can be seen that 20k coMPUter
360 PRINT"would have 16k in RAM A and 4k in RAM "B with RAM "C "e-MPty. A 36k
370 PRINT"coMPUter would contain 16k in RAM 's "A & B " with 4k in 'C ? and so
380 PRINT"on.Obvious1 / f i11ir.g A •" ? "B "& "C " with 16k RAM 1. C "s wi1 1 achieve
390 PRINT"a full 48k of Me-Mory.

400 PRINT
410 PRINT" What we Need ! 1
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■I .'0 PRINT
I'M PRINT" Owners of 32-'36K computers will need to Purchase o off 4 life
•140 PRINT"Dynamic RAM i.c ' s. fidvert s f or these I.c s show t wo t ■ Pes avai1ab1e
I’.M PRINT"200ns and 150ns? the slower and cheaper 280ns wereion is More than
I/O PRINT"adequate for the Mod. The Memory I bought cost 76p each by Mail
I] iO PRINT"order.Owners- with less than 32k of MeMOry will require 16 of the
I MI PRINT"memory i.c's.filso you will need a 3 cod solderin? iron and soMe
‘.MM PRINT"thin sinsle wire for the addressing link chanses.
MM PRINT
‘.,it PRINT" Identifyins the Components
h'M PRINT
9 in PRINT" Look ins inside will allow you to set a better understandins
v.ii PRINT"of what you will be required to chanse.If after readins the
hrn IPINT"text and look ins? you have any doubts? close- the COMPuter and leave
h.'M PRINT"we11 alone.
hiill PRINT
h iii PRINT" First TURN OFF and remove the Power lead
f MM PRINT" To open the MZ-S8K turn it on its side and look at the
• in PRINT"bottom? remove the four black headed Philips screws at the edses.
f n PRINT"Carefully Place the computer on its feet and hinse the TOP UP.
f u pi**INT "The support arm on the left of the case should be locked by the
• i" I RINT"icrew. The Computer board is the larse board takins UP most of the
ehM PRINT "=pace in the base? and the front of the board is reproduced below.
uii PRINT
E u PRINT
een I PINT
i#e PRINT
mi 1 RINT"I III 1 M m 1:1 m fl ■
in PRINT "1 III III II II in II ■
-ii PRINT"! III 1 II M II HI U ■

M PRINT "1 Hi l 1 m
|0 PRINT"! 1
“M PRINT "f i

PRINT "I P MM M N M H M M M IN H ■
ff § • T 1 11 N N N N N m M m i M ■

Pililt "I UT M M M N M M N M 1 1 ■
" 10 • r ! i i 1 i 1
•MM PRINT "f !

SlM PRINT"I RHM m * H ?¥-: m H ■i
s - 11 PRINT "1 P m M H II

ii PRINT"! ! If-! IK II is
§40 l PINT"! 1 ■i

■

- M PRINTT 1
t n PRINT"! RAM m m $! $ n

e *11 1 1 III! "1 i » m m « & 8 & Ii
• •' HI PRINT"! 4 16K m m m m & m

HI 1 PINT "1
Mill PRINT"! BITS 0 1 "T1 4 5 6 7 CS 2
MM PRINT"l I--1
• M PRINT
* ’ll PRINT
MM PRINT
JhM PRINT" The Parts identified are the parts that will be chansed
if M l pINT "or modif ied.RAM "s "B "& "C ' wi11 have new i.c "s substituted and
MM PPINT"CS 1 & CS 2 will be modified to enable new Chip Select sisnals
rn(i PRINT"t o address the extended memory. CS 1 enables 4k of memory for each
• *M PRINT"1ink.Eisht 1ink s enab1ins 32k on tOP of t hie 16k which wou1d be
IMMM PRINT"fit t ed to RAM 'fi .Chanses to CS 2? will identify to the addressins
IMl0 PRINT"1osic that 16K RAM i.cs are fitted to RAM B & C '.
1020 PRINT
1030 PRINT" How to do the Modif icat ion
1040 PRINT ,
1050 PRINT" Once asain? do not do on thins unless you feel confident
1060 PRINT"to remove and irisert ( risht way round>the i.c s and so1der in ne w
1070 PRINT"addressins links.Also normal precautions for hand1ins MUS
108G PRINT"devices should be observed. So here sees
1090 PRINT
1108 PRINT" Open the case as decribed in P ■ e ious narasrauhs? idsntif y

1110 PRINT"once more the component s to be chansed.
1120 PRINT" Takins out any 4k RAM i.cs will be the first task, these
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1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1S50
I860

PRINT"will OCCUPY RAM's B ", B "C or "C ' dependins on your
PRINT"Present- memory confisur at ion,and are identified 4027 .Remove
PRINT"then by sent- lv easins then UP and out .-usins an i.c removal tool
PRINT"will nak e- the job siHP1€ .
PRINT" Insertion of the new i.c =ÿ has to be done careful1/,mak ins
PRINT"sure they are the correct wav round.-Pins 1 and 16 are to the
PRINT"FRONT of the board. Wher. i ■■ = •* rt. in? the i.-c’s support the toarrl
PRINT" from underneath.- 1 used the insulated handle of a pair of Pliers
PRINT"which could slide under the board.- and sentl, push hone the new
PRINT "memory i.c "s.
PRINT
PRINT" CS 1 Addressing linis are just added to until they fill
PRINT"completely the available connect ions as shown below
PRINT" I-1
PRINT" I ■ — ° I 16-201
PRINT" I ° I 20 24K
PRINT" I °— ° I 24-281
PRINT" 1° "I 28-321
PRINT" I '-"I 32 341
PRINT" I ■ | 36-401
PRINT" I ° I 40-441
PRINT" 161 ° — ° II 44-48K
PRINT" I_ _I
PRINT
PRINT
PRINT
PRINT" The remainins chanses concern CS 2? at the front of the
PRINT "board.Depending on. your Present memory conf isurat ion there will
PRINT"two or three links already present- .Remove links between Pins
PRINT "3 & 14 and 5 & 12- If fitted.
PRINT" Add links between Pins 1 & 16,2 & 15,3 & 13 and 5 & 11, as
PRINT "necessa r-y.

CS 1 Links will
be a 11 wired
as shown a t t he
end of the mod.

16

+ + + + + + + +

r+ + + + + +ÿ + +!

The final link
conf l jurat ion
will be as
shown.

PRINT"
PRINT"
PRINT"
PRINT"
PRINT"
PRINT"
PRINT" I i CS 2
PRINT" 1 8
PRINT
PRINT
PRINT " That comp1et e 's t- he- modification
PRINT"conce-rned.- it- on1y r emains to check that

as far as chanses are
your handiwork is cor rect

PRINT"and that solder has not reached the Parts solder should not
PRINT"have reached.
PRINT" When >ou are satisfied that all is cor rect,close the
PRINT "computer reconnect the power lead and switch uN. The appearance
PRINT"of the monitor prompt will assure- you that no major fault exists.
PRINT" Load in the SP-5825 Basic,when it 's loaded the messa.se
PRINT" 34680 BVTES will be disp laved, indicat ins a 48K memory size.
PRINT"Anv response indicat ins less than 43K points t o one of the new
PRINT" i.c "s beins unserviceable - as the area of memory that Basic
PRINT" resides in H RAM H -the area that was not modified.
PRINT
PRINT" Memor* Diasnostic
PRINT
PRINT" The f o11owiris £•t a ? no - tic pro? r an - ... r itten In Basi ,will
PRINT"exercise t he ne w memo r • arid r- r v 11de s r een Ir it ormation to
PRINT"assist you diasnose a.?i • faults that misht occur
PRINT

1 10 1=20479: T 1=170: T2=85:P0KE10167, 1:LIMIT 1:01=53247
' 20 I=I+1:POKEI, T1: IFPEEK I • T lG0T06B
' 30 POKEI- T2: IFPEEK ' I ' T2GOTO60
1 40 IFI>=ENTHENPRINT Test Complete :LIMIT MAX:END
' 50 GOTO20
1 60 PRINT Location ":I: is f au11y ":GOT020

PRINT"
PRINT"
PRINT"
PRINT"
PRINT"
PRINT"
PRINT
PRINT" The above PrOS r am Limits it self to tine RAM A memor
PRINT"if you have only chansed the RAM C then set I to 36863.Each
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1870 PRINT"iWiory location is sequentially loaded with a binary pattern,

1880 PRINT"which is then checked before cent inuins. The prosran will take
1390 PRINT" just under 9 minutes to test 32K.I1 any faults are reported, then
1990 PRINT"one or riore of the new i.c s are faulty .Mowifi? i.c''s. within
2000 PRINT"the RAM, or to another RAN will help pin down the fault.
2010 PRINT
2020 PRINT
2030 PRINT
7040 PRINT" Havins read the article and perhaps, looked inside your

2050 PRINT“M2-80K you will feel confident cnouth to carry out the 48K
7060 PRINT "Upgrade,siwine you all those extra Bytes.
.‘070 PRINT "Perhaps in a few years we shall be discussin? Mesabyte UP? rades,
7080 PRINT "so until then Happy Computing! ! !
7100 END
W00 END
10000 END

Dear Sir,
I tiank you for the ‘Beginners Guide to the MZ80K’ and No 3 of the
SHARPSOF I User Notes. (No 1 and 2 to follow soon I hope).

As roguoslcid I am writing to inform you of a difficulty experienced with the
'HENIJMBI H IJIII 1 1 Y' pro(|rain on page 34 of No 3 SHARPSOFT Notes. I
•mi attempting to use this listing foi a M/HOK with 48K RAM casette (not
disc), lo printer. The program will not run II fails, "DATA ERROR LINE
i.0000” every time. Can you plesase advise me what may be wrong. I have
i hocked my listing several times and it is as per page 34. As a matter of
mteii-.I, the short renumbering program from C. J. McD Wood on page 57
winlet |iet !e<:lly on my machine.

M. J. G. Williams
Cheshire

i 'louse see Mr. R.A. Wymark's letter for correction to our Renumber Utility.
Ed

I tear Sir,
I in ttier to my telephoneconversation with you recently regarding Ardensoft
1 1 >( )lpak, please find enclosed some notes on Sharp SP-6015 DOS, which
were written following my disassembly of SP-6015 prior to writing
I < )OLPAK. Not having seen your user notes I don’t know whether you have
pieviously published any of this information. I have recently developed a
(lape) conversion program to convert XTAL programs to SP-5025. Is there
likely to be a market for it?

E. P. Fletcher
Leicester

HARP 11Z-S0K DISC INFORMATION.

hENERRL.
Tracks 6>1<2?3 are the control tracks
used by Basic SP-6015- and held tne
foilowins inf orootion•

t
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Track £u Sectors 1-14 is the bootstrap- which is
loaded by the Bootstrap ROM at TFQ00
when start in-? from the Monitor with FD.

This Bootstrap then Pulls in the SP-6015
front track 4 onwards.

Track Sectors 15 & 16 hold the disc i Jent if iration
and block availability map for tracks
4 to 69.

The information on these sectors i_

a11ocated as t o 11ows:-

BVTE 1 - No use vet found
BVTE 2 - Disc volume number
BVTES 3&4 - Number of sectors uÿed
BVTE 5 ON - This a thf block availabi 1 it •

map o r ? a n 1 se d a tollows 5 -

Each 2 bytes repr esent the 16 s set or s or
a. track* bytes 5C'6 beins track 4 • ?&8 be in-?
t rack 5 e tc. Each b 11 re Preserit. =. a s ec t o r • the
first b/te of the pair beins sectors 1-8. The
bits in each b'/t-e are read in the conventional
manner.- i.e. the least significant bit on rhe risht.
Thus if the bytes representing track 4 are

1 0 0 1 1 1 1 1 0 0 0 1 1 1 1 1

then the f o1 1owins sectors have be en use d
1 2." 3.. 4 5? 8." 9, I©.- 1 1, 12,13

Hll this information is senerated by 5P-6615
the T3444M disc controller only readins or
writins t he sector reauIred.

Tracks 1-2,3
These 3 tracks hold the disc directory

each sect or cont. ainIns t wo files. The 64
b/tes of each file i.d. are organised
o.s follows!—

Byte 1
1

3
4

Bytes 2-17
Byte 18
B/tes 19-20
B/tes 21-22
Bytes 23-24
Bytes 25-62
Byte 63
Byte 64

File structure

Types 1,2.-3 - these are ail stored
as 126 byte records, bytes 127&128
beins the track & sector- addresses
of the next sector of the file

Type 4 — the sector pointed to by the
directory is the control sector for

— filet yPe 1,2? 3? 4
— uBJ machine code object Program
- BIX basic source pr os r am
- BSD basic sequential dot n
- E-RD basic random data- f I1ename
- locktlas 1 tor LUCK, 0 tor UNLOCK- filesize
- load address- run address
- unused
- track, on which file starts
- sector? ttrst .-set or of ’lie
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BRD files. Bytes 1&2 of this sector
hold the number of 16 byte records that
have been written to the file* byte 3
onwards being the track on which data
is stored. BRD's allocate whole tracks
to data* the data being recorded as 8-
16 byte elements per sector without the
necessity for pointers to the next one in
the same track.

I)ear Sir,
hore are some hints which I hope can be useful for other readers:
l A simple and unusual method to make a back-up copy of BASIC,

Systems Program, machine code games, and other machine code pro¬
grams is the following:

i Load the program from the monitor.
ii Holuin to the monitor
in ( ;ln,u the ‘.omen and, -.lading at the first row, first column, write the

ch.ii , n It -I • . with tl II • Ii illi>witi< 1 1iisj>1. iy ciKI< -S (see the SP-5025manual):
IAS 212 33 0 212 36 0 195 130 0
( I tie third character from the right is the key ‘cursor right’ and can be
written it you first press the INST key and thereafter the ‘cursor right’
key ) _

i M, ivi* llii> cursor down one line with the cursor keys and press CR.
I 'ui a tape in the recorder.

i Write GOTO $D000, press CR, and when the RECORD-PLAY
Inillons have been pressed the program will be saved to tape.
Wtiat you actually do when you enter the above characters on the
screen is that you enter the following machine code program at the
beginning of the video RAM:

XOR A; Reset carry flag
CALL NC, 0021H; Write file header to tape
CALL NC, 0024H; Write program to tape
JP 0082H; Return to monitor

(Ihe CALL nn instruction can’t be used because the code for that
instruction is CD, hexadecimal, which is impossible to enter as a
character from the keyboard).

. ‘ In number 3 of the User Notes C. F. McD. Wooddescribedhow to protect
a block of memory when loading BASIC SP-5025. This was achieved if
the memory location 120BH was changed so it contained thehigh byte of
the first address to be protected. For example if the contents is changed
to AOH, the memory from A000H (inclusive) and upwards will be pro¬
tected from overwriting. Here is a list of the equivalent memory locations
for some other system software:
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XTAL BASIC 2,25 : 2DEDH (11757 decimal)
Text Editor SP-2202 : 2223H
Relocatable Loader SP-2301 : 1222H
Symbolic Debugger SP-2401:1233H

3. If lines which are longer than39 characters are printedon the screen, the
MZ-80K will scroll 2 lines each time and this gives a very unsmooth
scrolling. This can be avoided if the connection between the physical
lines on the screen are cleared. The memory location 4468-4491 (deci¬
mal) contains these connections as follows:

4468 is 0 if no connection between lines 0 and 1, and 1 otherwise
4467 indicates connection between lines 1 and 2 '
4491 indicates connection between lines 23 and 24

This information canalsobeuseful if you want toprint out spaces to clear
a part of the screen.

4. If you have used POKE 4465, X, to change the cursor position, together
with the INPUT statement you may have recognized that it doesn’t
always work as it should. This can be corrected in the following way:
Instead of POKE 4465, X write POKE 4465, X : POKE 4500, X (if the line
is longer than 40 characters you have to write POKE 4465, X : POKE
4500, X + 40).
Memory location 4500contains the length of the actual line on the screen
(0-79).

5. A simple way to print double quotes on the screen with SP-5025 is
demonstrated by the following short program:

10 READ A$
20 A$ = RIGHTS (A$, 1)
30 PRINT A$
40 DATA A”

6. If you want to remove the write and read protection from SYMBOLIC
DEBUGGER SP-2401, so you can examine and change locations out¬
side the Link Area, the following modification will work:
Change memory location 19E8H to 37H

19E9H to 00H
19EAH to 00H
19F0H to A7H
19F1H to 00H
19F2H to 00H

I am not absolutely sure that this doesn’t affect something else, but it has
worked as long as I have used it.

Peter Andersson
Sweden
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Dear Sir,
Headers of SHARPSOFT USER NOTES may sometimes, as I have,
wished there was a “PRINT USING” facility in Sharp Basic. I have over-
1 1une this lack by using the following subroutine in my mathematical pro-
<|i.ims whenever I want figures rounded off to two decimal places, and
liiimatted output with the decimal points in vertical line with each other.
■0000 REM * SUBROUTINE TO ROUND OFF AND FORMAT A

NUMBER (XN)
70100 XN$ = STR$ (XN)
70700 FOR YX = 1 TO 8
70300 PT$ MID$(XN$, YX, 1)
**0400 IF PT$ "."GOTO 20700
20500 NEXT YX
20000 XN$ XN$ I " . 00” GOTO 20200
‘0/00 / VAI (MIDI. (XN$, YX I 3, 1)) RN VAL (LEFTS (XN$, YX +
/))
20000 11/ • 5 THEN RN RN l 0.01
70000 RETURN
I liu iiinline works asfollows:-
I I Inn 70 100 The number (XN) is converted to a string to enable string

ttmtilptihittf in-, to be carried out.
fh t he liiii|i in lines 20200-20500 counts the position of the decimal point

fn.iii the left of the string.
i Unit 70000adds .00 to integers and returns to the loop to format integers.
4 Un© 70600 returns the value (RN) of the string of length YX+2 (ie. two

iim imal places), and checks the value (Z) of the third decimal figure.
fi line 70700 rounds up RN if Z is equal or greater than 5.
# ihe loop counter YX is used to position the output. For example if the

i Ii II imal points are required to fall at cursor position 25 across the screen
then either:-

I ‘RINTTAB (25-YX); RN : REM FOR SP-5025 BASIC
HI I ‘HINT@5, 25-YX; RN : REM FOR EXTENDED BASIC

/ l inos 20200-20500 can be entered as one line.
An example of the use of this subroutine is shown in the “MOLDAT”

program listing which appears elsewhere in this issue of USER NOTES.
F. E. Woodward

CT12 6TH
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Dear Sir,
A friend of mine - Larry Watkinson of 24 Sidney road, Gillingham, Kent
kindly presented me with a list of Pokes and Peeks which he has compiled
over the past two years. The ? indicates that he does not know what the
number indicates, and the ref to Sharp Basic T. is with the addition of
Knights Commander.

If it is of any interest you may print it in the next issue of Sharpsoft Notes.
O. W. Oldham

ME5 8PR

SHARP MZ-80K PEEKS & POKES

0 REM -4095 Monitor SF-1002 (in ROM >
4096
4152
4336
4337
4354
4356
435S
4360
4464
4465
4466
4467
4494
4495
4497
4498
4500
4501
4503
4505
4507
4508
4509
4510
4511
4512
4513
4514
4515
4595
4608
6350
10167
1O680
10681
10682
11516
11587
15478
15633
1740S
17493

REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM

REM
REM
REM
REM
REM
REM
REM
REM
REM
REM

'-4151
- 4154 Set to JF 914 by

Stack for nuni tor
Buffer where Pros ram
Set s byte 1eng th of
Start- address where
Set s execut-ion

Down t o
- 4353
£ 4355
£ 4357
£ 4359

?£ 4361
Sets upper or- lower case
Sets Cursor- e* 0-39
Sets Cursor -t* 0-24
- 4493 Buffer for screen
Holds character under cursor
£ 4496 Hold address at which

? or 4499 Quote status
Stores character for cursor
Holds no. of characters in

?£ 4502
?£ 4504
?£ 4506
Clock. 0 = a. I*I. 1 = P.n.

? Set to 240 by nonitor '? WHV
Sets tone on ke> press
Sets TEMPO 1-7 Fast-Slow
Sets LENGTH of note 0-9 as in
Set to 1 2> or 3 accordins t o
Sets fine control of note
Sets coarse control of note
-4594 Input- buffer for

?-4607 Spare ???
Start of BASIC
Nor-n 34. if set to 0> allows
Flag for PEEK PROTECT
Flag to STOP prog r an suoins

Flag to
Port to
Port to
15= Forn

-17487
?£ 17494

AUTO RUN 1 when
input f r on
output to
Feed* 13= Line Feed?

Input buffer fur

17*495 REM ?£ 17496
17497 REM ■?
17751 REM - 17756
1?753 REM - 17758
1-761 REM £ 17762
17762 REM Set 1776
1?763 REM £ 17764

Correct address for
Hold ASCII of Til
Store highest byte

£ 2 as 17763 £ 4
Store limit set-

monitor fur- R3T 38H

r iume stored
program to be sawed
program to be copied from
address. ie to auto run

0 - upper- 1 = lower

line length 8<40ch 1>40ch

tu flash cursor
0 — nu auote 128 = auote
(normal1>• 239)
current line

0 = no tune 1 = tone
opposite of tempo function
music function
wfiich oct awe t- o be P1a .-•- ed
f re-iuency 0-255
frequency 1—255
moni tor-

fill addresses + for- SF-5025
double quotes to be Printed
0 if or i 1 if uff
1 will ignore save £ list

program saved will auto run

0 disables in LIST/P norm15

BASIC

Til (BASIC T)

of memory in machine
limit ma.x. will set to this
by LIMIT Command
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1,765 REM ?
1,772 REM ?& 17773
1,774 REM ?& 17775
1,776 REM ?£ 17777
1,778 REM ?8 17779
I , 700 REM ?
t.TRl RFM e. 17782 COPT of 17784 & 5
1,784 REM £ 17785 Address of next- DATA te •i to be read
1,786 REM 0 = No lies open 1 = F 1es open
17787 REM ?8 17788
17789 REM ?
I7790 REM ?& 17791
17792 REM 17793
17806 REM ?
1, 1107 REM ?8 17808
171110 REM 0 ■ UERIFV 1 = LClAD
17876 REM SI ores ascii oalue of lust key P •es sed
1. 1178 RfcM '.1oift ascii va 1ue of k e ■/ beirr3 pr¬ = ssed
1 , 166 REM 78 17967
1. 968 Rl M 7t 17969
17970 Rf M 71 17 », 1
1 . 972 Rl M 1 1 747 1 ' » iures address of start of DEF FN space
17974 H M 8 1 7975 IIItfi address of start of Mu1 ii Dinensior i f
1 974 Rl M 1 17977 llo» e = addf s of start ..f Single Dimension f
1, 9,'8 Rl M 4 17979 !» t n§# address id Star t of Sirin* space
1 9110 Rl M 6 1,181 fllolet address of start l.f Multi Dimension U
1 '9117 Rl M 8 1798J Stu(96 address of star t . .1 oin # 11 Dimensior i U
1 4114 Rl M t 1,’985 Stores address of i ,i i i of Uur iable space
1 ->ti< Rl M 71 17987
1 9811 Rl M 78 1 7989
1 990 Rl M 78 17991
1 99 7 Rl M 8 3 3»t to 135 and set 13436 to 0 » o leur FOR stack
1 »»4 RFM t 9 Set to 240 and set 13437 to 0 t o 1S U r GO' -MB g. i ack
1 3.81= RF M 18311 FOR NEXT Slack
! >u, RFM 10416 OOSUB StackiMIi RFH
INI* RFM 76 111330
1 Mil RFM 10432 Hold line no. bein-3 •='.71= out ed
INN h! M K. 18334) I=j 11 II M
1 91 1* MM s* t to 0 and set 17992 to 135 to clear FOR stackisflr Rl M Se1 to 0 and set 17994 to 240 to clear- G0SUB s t aoki file Rl M Start . of free ROM after- BASIC
jM40 Rl M Set to 0 makes first line of Prosran urideletablei H M M Set to M turns lisht red Set to 5 turns 1i?ht *reenlJW Rl M Set to 0 blanks screen Set to 1 turns on screen

Ptmr Sir,
1 1iiink you for sending the July edition of your Sharpsoft Catalogue. I should
ho grateful if you would forward tapes of Asteroids and Block Kuzushi- I
attach my cheque for £11.70.

Perhaps I could mention that I have found your User notes most helpful-
perhaps one day I shall be knowledgeable enough to make a contribution
myself! Meanwhile if you are short of material at any time perhaps youcould
suggest ways of getting round what appears to be a fault in the GET function
on the MZ80K. I find that the machine quite often fails to read characters
typed in, causing great frustration particularly when playing arcade-type
games! The problem can be demonstrated by entering characters during
the programme:

J
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10 FOR J = 1TO 20000
20 GET A$: PRINT A$
30 NEXT J
It will be found that quite a lot of “A”s do not get printed and presumably
have not been picked up from the keyboard.

MK4 3AU

Digital Sound Generator
16---3906 Hz

The following program could be improved by the addition of an indication of
the actual frequency generated. The frequency is always correct to within ±
0.2%.
1 LIMIT 21504
2 FOR I = 23552 TO 23565
3 READ D : POKE l,D : NEXT I
4 DATA 229, 237, 75,254,91,237,67, 161, 17,205,68,0,225,201
5 INPUT “FREQUENZ= ” ; C
6 A = 1000000 / (C * 256)
7 B = (A-INT (A)) * 256 + 0.5
11 POKE 23550, B
22 POKE 23551, A
33 USR (23552)
44 GET A$
55 IF A$ = “S” THEN GOTO 5
66 GOTO 44
77 STOP
88 END

M. Hermann

Dear Sirs,
Perhaps the following two ideas might be of interest to your readers.
1. Poke 4687,62 will ring bell whenever READY is displayed on the

screen.
2. Poke 4687,48 will switch bell off.

The following program might also prove of interest if your readers
possess a KNIGHT COMMANDER toolkit. It can be joined to the Sharp
SP-5025 BASIC so that instead of loading two cassettes at the start of a
programming session only one is required.
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I Load SP-5025 BASIC
When READY enter BYE, press CR

I load KNIGHT COMMANDER
4 When READY > enter the following BASIC program.

10 Poke 10167,1
20 DATA 66, 65, 83, 73, 67, 32, 83, 80, 45, 53, 48, 50, 53, 18, 0, 50, 0,
18
30 FOR A = OTO 13 : READ B : POKE 4337 + A, B:NEXT
40 FOR A 0 to 3: READ B: POKE 4354 + A,B:NEXT
50 USR (33) : USR (36)

5 lype RUN .press CR
(i I ollow instruction;’, shown on screen.

Save the piegmm on n now cassette not on top of your KNIGHT
COMMAND! Hoi Sharp SI* 5025 BASIC just in case there’s an error.
Ilope thin might Ire of interest

T. A. Metcalfe
Norfolk

Ireal ' ill,
OhIfMjkiny through your catalogue I saw a manual “UsingForth” but could
> w -I fimi ilie- piice quoted on the lists provided. Can you please informme as
)§ the sint,ability of the manual for someone completely new to this
HkSuagc, and the price of the manual.

suggestion for a future article in your user notes would be extra
HfWnnnfls for Xtal Basic, thesecould include APPEND, REMEMBER, and
a ..........to delete REM statements to form a program development
pat kngo

if '.(imoone is just starting to use Forth the following program may be
useful lo save a security copy of the language tape. S0024 S0021 USR
U'.lt

I lie program is entered in the run mode and on pressing ‘CR’ the
■htndurd recording pattern is followed.

W. Richardson
NG12 3NE

I fear Sir,
CP/M Software

l suspect that I am not alone in the category of personal computer owners
who wants to run before knowing how to walk.
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With the MZ-80K (48K), Dual floppy and an Epson MX-80ZF/T printer
and a rather incomplete knowledge of Basic, I was making no progress in
writing anything but variations on the standard student programmes pre¬
sented in Basic manuals. I came to the conclusion that, if I ever want to run
any useful programmes - bank statements, investment records, budget
and cash flow projections, I should convert to CP/M-under the impression
that this would give me access to a wide range of “off the shelf” business
applications.

Having now installed CP/M I find myself no further forward.
I see from my “User Notes” that you intend discussing CP/M in a future

edition and would like to make a few suggestionsregarding the questions
that are not clearly covered in any publications I have seen:
1. What are the advantages of having CP/M?
2. Under CP/M what software is necessary to load a better version of Basic

than Sharp Disc Basic?
3. Is what is necessary available in the CP/M Users Group Software and, if

so, where?
4. And, if available, what is the step by step procedure of loading it?

(I am presently going crazy ringing the changes on a few volumes of UG
including BASIC.COM, BASCOM.LIT, RUN.COM, BAS2-1.COM,
BAS2-0. COM, etc.).

5. When will Sharpsoft give us a list of what is available from the Users
Group?

6. How can one find out where and what business orientated applications
are available to run under Sharp CP/M?
So much for CP/M but, while writing to you I would like to mention three

other points.

Star Trek
In your issue No. 2 you listed this fine programme but I challenge anyone
who is not familiar with this type of game to play it only on the basis of your
very summary instructions. Could you not complete the job in future by
printing a full version of the instructions?

Programmers
Again I am sure that I am not alone among your overseas readers living
where Sharp MZ-80Ks are rare and competent programmers non-existent.
I should imagine that you have many readers that would be glad to quote a
fee for providing a programme on disk on the basis of a clear analysis of the
input available and the output required.

Would it not be of interest to all to invite such people to provide you with
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their names, addresses, hardware configurations and the types of appli-
cations they are experienced in - Scholastic - Business - Scientific -
Technical etc. and then to publish this list?

Publicity
In view of thevery sloppy standardofmanualsproducedbySharp(U.K.) the
initiative of Sharpsoft in producing the Users Notes and such excellent
ixioklets ch as R. G. Meadows’ “Beginners Guide” tends to fill an
enormous gap. Surely it would be worthwhile advertising the existence of
those publications in the hobby magazines in order to get a wider
readership.

Keep up the good work!
Guy Norton

Rome

in iho past we have not Included a CP/M column In these user notes
htu nuse so tew CP/M based MZ 80K computers were being used by our
i mm1ms However, this situation is changing and hence we will inthe future
i<n intruding CP/M software notes for both the MZ-80K and MZ-80B
iiHitputem

Ed
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GAMES& OTHER PROGRAMMES

1000 REM+TRAIL BOSS—WRITTEN IN EXTENDED BASIC FOR THE SHARP MZ-80K
1010 REM*BY F.E. WOODWARD? S MIOLET AM. RAMSGATE KENT. *1020 REM*INITIALISATION OF MARIABLES*
1030 HN=50*aNK81*RNDa:>+20)> :SH=HN : REM*SIZE OF HERD
1048 CN=INT(HH.--115) : SC=CN :REM+NUMBER OF COWHANDS
1050 LN=INT (.401+RND( 1 >+800) : REM+L f NGTH OF DRIVE
1060 RN=INT(LN/300> : REM*NUMBER OF RIMERS
1070 R1=INT <LN--'( RN+1) ) : REM*DIS X TO FIRST RIMER
1080 R2=INT<2.35+R1):REM*DIST TO 2nd.RIM1070 R3=3*R1 : REM+DIST TO 3rd.RIMER
1090 R3=3*R1 : IF RN<3 GOTO 1110
1100 R4=INT < 3. 75*R1 > : IF RN<4 GOTO 1120
1110 R3=LN+100 : R4-LN+100
1120 R4=LN+100
1130 DM=< INT(LN/2.5) >+C INT C 101*RND( 1 >+30)) : REM+DIST TO MOUNTAIN RANGE
1140 DN=0 : DT=0 : REM*NO.Of DAVS AND DIST. TRAMELLED SET TO ZERO
1150 REM+SET UP STARTING DISPLAY AND PRINT DETAILS AND INSTRUCTIONS
1160 GOSUB 3230
1170 PRINTS2? 2l "You are a. Trail-boss of a crew of"
1180 PRINTS4? 1; "cowhands and a herd of steers which"
1190 PRINTS6? 1; "you have to drive to the ralroad"
1200 PRINT88,1s"st ock yard"
1210 PRINTS10? 2? "There will be a Mountain range to"
1220 PRINTS12.- 1; " go through by the pass. There will be"
1230 PRINTS14- 1; "2 or More rivers to cross? and you"
1240 PRINTS16? 1 ? "May pass near a town or towns which"
1250 PRINTS18? 1; "could be either for or against your"
1260 PRINTS20? 1? "advantage. You May also encounter"
1270 PRINTS22? 1 ? "rust 1ers- indians? and stoms. "
1280 FOR T=1 TO 10000 : NEXT T : PRINT"E"
1290 PRINTS2? 2" "The result of these events is partly"
1300 PRINT84 ? 1; "chance ? and par11y depends on your "
131© PRINTS6 ? 1;"situation at that tiMe ? ie. the size of "
1320 PRINTS8? 13 "the herd and the nuMber of hands you"
1330 PRINT310? 1 ? "have a that tiMe."
1340 PRINTS14? 2;"Hiso if you a11SMPt to cover too"
1350 PRINTS16? 1 ? "Much ground in a day this will have"
1360 PRINTS18? 1; "an adverse result"
1370 PRINTS22? 2; "WHEN YOU ARE READY KEY "S'"
1380 GET AT : IF ATO"S" GOTO 1388
1390 PRINT"E" i IF HN=<0 GOTO 3140: IF CN=<0 GOTO 3140
1400 CC=INT <HN 150> : REM+CRITICAL NO. OF COWHANDS
1410 DL=40+<CN-CC):REM*MAX DAYS TRAVEL
1420 PRINTS 2? 15 ? "SITHATION DETAILS": USR < 62>
1430 PRINT06? 2? "TRAIL LENGTH=" * S6? 17;LN; S6? 22? "Mi les"
1440 PRINTS8? 2; "NUMBER OF STEERS IN HERD=";S8? 28;HN
1450 PRINTS10? 2; "MILES COMERED SO FAR="!010? 24;DT
1460 PRINTS12? 2; "NUMBER OF DAYS GONE=";S12? 23? DN
1470 PRINTS14? 2; "NUMBER OF COWHANDS AT THE MOMENT=" ;SI 4? 36; CN
1480 PRINTS 20,2; "INPUT THE MILES YOU INTEND TO COMER"
1490 PRINTS22? 2; " TODAY" : INPUT ML : PRINT"E" : GOTO 1510
1500 REM+RESULT OF DAYS TRAMEL INPUT
1510 DN=DN+1 : DT=DT+ML
1520 IF ML >DL GOSUB 2320: REM+DAYS TRAMEL TOO LONG
1530 IF DT= >LN GOTO 2990: REM+END OF TRAIL
1540 IF DT=>R1 THEN R1=LN+100 : GOTO 1680: REM*REACHED RIMER
1550 IF DT=>R2 RHEN R2=LN+10G : GOTO 1680: REM+REACHED RIMER
1560 IF DT=>R3 THEN R3=LN+100 : GOTO 1680: REM*REACHED RIMER-
1570 IF DT=>R4 THEN R4=LN+100 : GOTO 1680: REM+REACHED RIMER-
1580 IF DT= >DM THEN DM=LN+100 : GOTO 1970: REM+REACHED MOUNTAINS
1590 EM=INT ■" 10+RND< 1 > +1 > : REM+EMENT SELECTION
1600 IF EU=<5 GOTO 1390: REM+IJNEMENTFUL DAY
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1610 IF EU=6 GOSUB 2390: REM*RUSTLERS
1626 IF EU=7 GOSUB 2560: REM*INDIANS
1630. IF*' EU=8 GOSUB 2700: REM*TOWN
1640 IF EU=9 GUSUB 29O0: REM*ST0RM
1 650 IF’EU=10 GOTO 1390: REM*UHEUENTFUL DAS
1 1 '60
1670
1 680
I' -90
1 700
I710
I 720
I 730
I ,'40
1 7"i0
I 760
1770
I 71m
1790
inun
IMin
M/u
m m
in in
iiK,n
iHr.n
Iii7n
t m m
1•m
i nm
! j|n
l
ipm
iI4n
itmi
j Pf n
j f?&
iPin
iP m
mm
n jn
o-n
n m
n4n
;n*=.n
= 11F.11
.11,H
pill II
.iv in
IHI i
I in

. I 70
I Ml

- Mn
IMI

. It.1 1
71 70
. IH0
I 'll

77» HI
7710
7770
72 '7740
7750
2260
2270
2280
7290
2300

PRINT®15,5;"VOU HAUE REACHED A RIMER"

cross here.

GOTO 1390
REM+RIUER ROUTINE
PRINT"E" :GOSUB 4280:
RU=INT(3+RND(1)+1)
IF RF=3 PRINT®17,35 "The river is low. Vou can
PRINT®16, 2; "Vou nust send a scout UP or down'
PRINT®18,15"river to find a crossins POint. "
PRINT®20, 2? " Input 1 for down or 2 for UP." :
PRINT820, 25 11

IF R'l GOTO 1810: REM*RIGHT CHOICE
PR INI..1711. 7* "ViHI CHOSE THE WRONG WAV"

7 5" Vi m I . . i t, wo days f indins t. he. "
11".;i" Hu* and it will take you"
1 1 ", .i i n it . da , t o t M • o' 'er"

INPUT DS

PRINT® 7 1
I I*' IIII .'7 ,

PRIMUm"
DN*t *N * ’ » fidTO I "'H
PRIHI® 70* * "VOU MMI'I llll
PRJHf®*'! * ** " 1* will tale# "tii i'Me da* »o • » »
IPllll ii= = 1 5 "t , « the r fn=iirii and crti= s ou* r .
011=141* 1
I i ip f
I P III? "S"
PPINT®4 • 7f "VOU MAPI li in ii ip i Pi I'.'.HIM WITH"
I PillIMt.. li "NO LOSSES. "

I 1 TO 4000 : NEXT 7 : 60701390

I 1 1.III i HUH i

I in mmi i Ml I I i II i......Hu I nut

7 UP
Ml ‘Mil 'll
IPJMT"K"
PPIMl ®4
l NiMlWf.
Nil T=1
miIn 13

CN)
T

HN=HN-HL

OF STEEP1I : “ ','i HJ LOST ";PRINT®4,105 HU ®4,145"HEAP
, 1 5 "BECAUSE VOU HAD TOO FEW COWHANDS"
10 400O : NEXT T_ -m

M full' il HIIAIN ROUTINE
lPllll "K":GOSUB 4150:PRINT314,5? "VOU HAUE REACHED THE MOUNTAIN RANGE"
I P lNT <2*RND<1)+1> : PL=50*INT<3*RND<1>+l>
I P 1NT®18,25 "Vou riust, send out a scout to find"
i P1NT320, 1' "the pass,either N or S. "
I P INT®228 2: "Input 1 for N or 2 for S. "
INPUT DP:PRINT322,2;SRC(35>
I 'P INT®18, 25 SPC<35> 5 320,1;SPCC35);322,2? SPC(35>
IF DPOPD GOTO 2100
PRINT"IS":GOSUB 4150
l‘RINT®18,25 "VOU CHOSE RIGHT."
PRINT®20, 1; "The pass is one days travel away"
Hip T=1 TO 5800 : NEXT T
PIPT'H+1 : GOTO 2160
I ’P I NT®18,25 "VOU CHOSE THE WRONG WAV"
CRINT320, 15 "Vou lost 3 days in findins the pass"
PRINT322, 15 "and it is one days travel away."

PN=DN+4
FOR T=1 TO 5000 :
REM*PASS ROUTINE
PRINT"E"
PRINT®4,25
PRINT36, 2;
PRINTS9,2; "Input Proposed days ni1ease.
MP=MP+ML : DT=DT+ML : DN=DH+1
IF ML>DL GOSUB 2320
IF MP<PL GOTO 2260
PRINT"E" : PRINT34, 2? "VOU HAUE CLEARED THE MOUNTAINS"
FOR T=1 TO 2500 : NEXT T
GOTO 1390
MU=INT (.5+RND<1>+1>
IF MU=2 GOSUB 2560:
IF MU=4 GOSUB 2390:
PRINT "E":PRINT36,2.?

NEXT T

"VOU HAUE REACHED THE PASS" : MP=0
"The pass is":36,14? F'L 5 36,18? "ft i 1es 1ons "

INPUT ML

: REM+EUENT SELECTION
REM*INDIANS
REM+RUSTLERS

" Vouve st ill".:®6,15;PL- MP;36, 19; "rii les of pass to so'
FOR T=1 TO 5000 : NEXT T
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2310 GOTO 2190
2320 REM*TOO GREAT A DAYS TRAUEL ROUTINE
2330 HL=<ML-DL>*20 : HN=HN-HL : IF HN=<0 THEN HL=HN+HL
2340 PRINT"E":PRINT34, 25 "YOU TRIED TO GO TOO FAST. "
2350 PRINT38, 2; "VOU LOST";OS, 11;HU 08, 16; "HEAD OF STEERS"
2360 FOR T=1 TO 5000 : NEXT T
2370 RETURN
2380 REM+RUSTLERS ROUTINE
2390 PRINT"E" :GOSUB 3400: RX=2*INT(10*RND(1>+1>: REM+NO OF RUSTLERS
2400 PRINTSl-6,2; "YOU ARE UNDER ATTACK BY" 5 318,26SRX5 318,305 “RUSTLERS"
2410 IF RX>CN GOTO 2450
2420 IF RX>CN/2 GOTO 2490
2430 IF RX>CN-"3 GOTO 2460
2440 PRINT320, 2; "VOU BEAT THEM OFF WITHOUT LOSS" : GOTO 2530
2450 PRINT320>2; "All /our cowhands hawe been killed." : CN=0 : GOTO 2538
2460 LC=INT( <CN-RX > 10 > : CN=CN LC
2470 PRINT320,2 5 "VOU BEA T THEM OFF,BUT LOST ":320,291LC;320,32 * "COWHANDS"
2480 GOTO 2530
2490 LC=INT (CN-RX) S) : HL=RX*10 : HN=HN HL : CN*CN-LC
2500 PRINT320, 2? "YOU BEAT THEM OFF,BUT LOST " 5 320, 295 LC 5 320,325 "COWHANDS"
2510 PRINT322, 25 "AND";322, 65 HL 5 322, 10? "HEAD OF STEERS" : GOTO 2530
2520 PRINT322,2; "AND" 5322, 6;HL? 322, 10? "HEAD OF STEERS" : GOTO 2530
2530 FOR T=1 TO 5000 : NEXT T
2540 RETURN
2550 REM*INDIANS ROUTINE
2560 PRINT"E":GOSUB 3580:1X=15+1NT <10*RND < 1>+1> : REM+NO OF INDIANS
2578 PRINT317,15"VOU ARE UNDER ATTACK BY" 5317,25;IX5317,38; "INDIANS"
2588 IF IX>2.5*CN GOTO 2640
2598 IF IX >1.5*CN GOTO 2610
2600 PRINTS18, 15 "VOU BEAT THEM OFF WITH NO LOSS" : GOTO 2680
2610 HL=IX*2 : HN=HN-HL
2620 PRINTS18,25 "VOU HAUE BEATEN THEM OFF BUT LOST"
2630 PRINT320,25 HL 5 320,65 "HEAD OF STEERS" : GOTO 2680
2640 LC=INT < (IX-CN> ■•■'5> : HL=IX*5 : IF LOCN THEN LC=CN : CN=CN-LC : HN=HN-HL
2650 PRINTS18, 2? "THEY HAUE WITHDRAWN BUT VOU LOST"
2660 PRINT328,25 HL 5 312,85 "HEAD OF STEERS AND" * 320,27;CL 310,315 "COWHANDS"
2670 GOTO 2680
2680 FOR T=1 TO 5000 : NEXT T
2690 RETURN
2700 REM+TOWN ROUTINE
2710 PRINT"E": GOSUB 3850
2720 PRINTS15,15 "VOU HAUE PITCHED CAMP NEAR A TOWN"
2730 IF CN>CC GOTO 2820
2740 PRINTS17, 15 "VOU 60 TO TOWN TO HIRE MORE HANDS"
2758 Z=INT (.3*RND(1>+1> : RC=INT(3+RND<1)+l>
2760 IF Z=1 GOTO 2300
2770 IF Z=2 GOTO 2810
2780 NC=RC*<CC-CN) : CN=CN+NC
2790 PRINTS19, 15 "VOU MANAGED TO HIRE" 5 319, 215 NC5 319,255 "NEW HANDS" : GOTO 2870
2800 PRINT319, 15 "HARD LUCK!! THERE WER NO MEN AVAILABLE. " : GOTO 2870
2810 NC=INT <10*RND(1)+1) : CN=CN+NC : GOTO 2790
2820 PRINT317, 15 "SOME OF VOUR HANDS WENT TO TOWN"
2830 PRINT319, 15 "ON A SPREE AND GOT INTO A DRUNKEN BRAWL"
2840 PRINT321, 15 "VOU HAD TO LEAVE SOME OF THEM IN JAIL."
2850 Z=INT<3*RND<1)+1) : NC=INT< CCN-CC) -Z) : CN=CN-NC
2860 PRINT323,1; "VOU LOST" 5 323, 105 NC 5 323, 13; "HANDS"
2870 FOR T=1 TO 4000 : NEXT T
2880 RETURN
2890 REM+STORM ROUTINE
2900 PRINT"E" : GOSUB 3720
2910 PRINTS14,15 "VOU HAUE BEEN CAUGHT IN A FLASH STORM"
2920 IF CNCCC GOTO 2940
2930 PRINT318, 15 "HOWEVER VOU WEATHERED THE STORM OK." : GOTO 2970
2940 HL=10*<CC-CN> : HN=HN-HL
2950 PRINTS16,15 "VOU WERE SHORT OF HANDS AND LOST" ;316, 33;HL;316, 36? "HEAD"
2960 PRINTS18, 1; "OF STEERS IN THE STORM"
2970 FOR T=1 TO 4000:NEXT T
2980 RETURN
2990 REM+END OF TRAIL
3000 PRINT"E": GOSUB 3980
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3010
3020
3030
3040
3050
3060
3070
3080
3090
3100
3110
3120
5130
3140
3150
5160
3170
3180
3190
3200
3710
3220
32.30
3740
3250
32f.0
3270
32110
3 2*Hi
3 300
3 310
3 320
3 3 30
1340
1350
1 3fc0
H70
H#0
i
1400
MM
14i0
Mm
M40
MF>0
34f 0
3 4 70
34110
34 HI
3500
35 10
3520
35 30
3540
3550
35r.0

PRINTS22, 12; "END OF TRAIL"
PRINT323, 12? ---
FOR T=1 TO 4008 : NEXT T
PRINT"8"
PRINTS9»2; "Vou have reached your seal in";39,31;PN; 39, 34; "day
LH=SH-HN s PRINT311,2* "Vou lost ";LH;511, 18; “head of cattle.
PRINT313, 2; "Vou started with ";SC;313,25; "cowhands"
PRINT315,2; "Vou have";315, 11;HN? 315, 16; "head of cattle left."
PRINT317, 2; "and";317,6;CN;317, 10; "cowhands with you. "
PRINT320, 2; "I HOPE VOU ENJOYED THE GAME, PHD WILL"
PRINT322, 2; "TRY AGAIN SOON. BYE FOR NOW. u

END
REM * LOST ROUTINE
IF HN=<0 GOTO 3160
IF CN=<0 GOTO 3200
PRINT "E": GOSUB 4450
PRINT315, 2; "YOU HAUE LOST ALL
PRIUT317, 2* " YOU LASTED";317, 1
PRINT319, 2? "VOU COWERED"; 319, 1
PRINT"H"
PRIHI 315. 25 "VOU HAUE LOST ALL YOUR COWHANDS

YOUR CATTLE. "
3;DN;317,17;"DAYS.

DT;319, 0; "MILES." :

GOTO

GOTO

3180

>20

MiR 1-1 TO
l-HIIIT i
PR 1M!3 3,5i *
RR INI 414, 5f '
I R llll *15, 5! "
PRIHf3f.,5| "
I MINI37,5| »'

IR I III.,in, 51 •'

PRINT39, 51 "PRINTS14,9l
PRINT315, 9* " » #
PRINT316, 9; " &
PRINTS17,9; "
PRINT318, 9; " '%•
l PINTS19,9; " & &
l HINT 320,9; 'N
I ' •) I • 1 TO 3000
I l: IURN
PMINT31,8; "P)-IINT32,8; "
PRINT33,8; "
PR INT34,8; "
PRINT35,8; "
PRINT3b,8; "
PRINT37,8; "
PRINT38,9; "
PRINT39,9; "
PRINTS10, 9; "
PRINTS11,9; "
PRINTS12, 9; "
PRINT313,9; "
PRINTS14,9; "
PRINTS15,9; "
PRINTS16, 9;
I‘PINTS17,9;

4500 i NEXT T i PRINT"®"
Rl M>l'l ' I I AY SET UP
r m + m m m •» m
• «i « m m m
m mm m * »
m mm m m m
jm m % m m *m

GOTO 310L1

NEXT T

:IJSRC62)
: USR<62>
: USR < 62>
i USR<62)
i MSR(62>
" i USR<62>

* IMR<62>
"IUSR<62>

r viur.p< 62 •
*"IU&R< 62>
■<#*fc.":USR<62>

&":USR(62)
fc-

":USR(62>
PRINT"E"

3570 1RETURN
3500 |PRINT34,8; " % "
S590 IPRINT35,8; " m.m. W "
3000 1PRINTS6,8; " F II

3M0 1PRINT37,8; " / r -*>r "
3020 1PRINTS8,8; "
3630 1PRINTS9,8; " ML® h- 11

1640 PRINTS10,8; " / II "
3650 1PRINTS11,8; " 'mm** / ,33ÿ 4 II

3660 1PRINTS12,8; " “L / II

3670 :PRINTS13,8; " 1 t II

5680 PRINTS14,8; " A-M 1 4 II

3690 PRINTS15,8; " / \
3700 1PRINT316,8; "

c
Ui
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3710 RETURN
3720 REM STORM
3730 PRINT02,5;"
3740 PRINT<D3>5;"
3750 PRINT34,5;"
3760 PRINT<D5>5> "
3770 PRINT36?5?"
3780 PRINT<D7,5;"
3790 PRINT08»5;"
3800 PRINT<D9>5;"
3810 PRINT310?5?
3820 PRINT811 > 5?
3830 PRINT012.5;
3840 RETURN
3850 PRINT<D3,5;"
3860 PRINT34?5?"
3870 PRINT35,5;"
3880 PRINT06?5» "
3890 PRINT07,5J"
3900 PRINT08,5;"
3910 PRINT09*5;"
3920 PRINT010?5>
3930 PRINT011.-5?
3940 PRINT012?5?
3950 PRINT013,5:
3960 PRINTS)14?5?
3970 RETURN
3980 PRINT"
3990 PRINT"
4000 PRINT"
4010 PRINT"
4020 PRINT"
4030 PRINT"
4040 PRINT"
4050 PRINT"
4060 PRINT"
4070 PRINT"
4080 PRINT"
4090 PRINT"
4100 PRINT" 8$

4110 PRINT"
4120 PRINT"
4130 PRINT"-

/ / //
/ // / / .

//

( /

r- - ~1/--\i m \ n SALOON n i BANK I
I i romtmmtmm i ****** i
i i i * m m i
i M* m i m i—i mm i * mu mu i
i m i mm mm i m i
" i mm i mm i

ii*

i

n
II

II
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4140
4150
4160
4170
♦ 180
4190
4200
4210
4220
4230
4240
4250
I -'Ml
4 270
I ,'i in
I/-w
4 Uni
4 11 e»
41211
I *.U1
I 54U
4 .150
4 160
4 f*70
4 580
4 590
4400
4410
l 120
4 I 30
1440
l 150
I 160
1470
1480
4490
4500
IM0
4520
4530
1540

RETURN
PR1NT31.5? "
PRINTS2, 5' " - — - 5--
PRINTS3.5J" v- 5-- 5
PRINT34, 55 "
PRINTS5, 5? "
PRINT36, 5; "-N
PRINTS?, 5? " 5.' V--- .
PRINTS8, 5; " \ * '* *•
PRINTS9.5; " v--~ 5
PRINTS10.5; v
PRINTS11,5? " / / / / \ / \ / \ / \ / \ / \ / \ / \ / \ \ \ \ / \
PR T NTS1.55s" / \ / \ / \ \ \ / \ / / \ / \ / \ \ \/\t\/ / /
PF TURN
PRIM 1.»H -5i
PRINTS/.51" ,
PRINT ■' 5i » ' ■- 5
I I MU •' ! ' . --V *-•'
PRINT® -
I I- INI ,ir 5* " , ' '

PRINT07.5I " 5 5.- A. 5

PRINTSi'i.51"
PRINT 09»
PRINTSIP

/////////////////'
l / / / / / / / / / 1 f / / f / f •

y >' / / f /' / / / / / / / / / •• / 1

/ •• f f t f i t ! I i f f t t '

i"/////////// i / m ft ft Mft / U11 /"
5i"nttmnnmm* u t nnnntt r

PRINTS11.51"/////////// // / 1 / i / / 11 ■' //i '
PRiNTS12.5;" n / / / ! f / } / *w //// / nnt i /////
PRINTS13.5." ////////.
PRINTS14.5;"/ // /s
PRINTS15.5;"ff/fi
PRINTS16.55 "////,ÿ
RETURN
PRINTS1,55
PRINTS2,55 " -•••••.
PRINTS3, 5* " W"
PRINTS4, 5* " v-_
PRINTS5,5; " 's
PRINTS6, 5? "
PRINTS?, 5? "
PRINT38,5* "
PRINTS9.5? "
RETURN
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1000 REM-MZ80-K COLONIES...PROG. USING EXTENDED SHARP BASIC
1010 REM BV F.E. WOODWARD. 8 UIOLET AM. RAMSGATE
1020 PRINT"B":PRINTS6,10; "MZ80-K COLONIES"
1 DDTklT'V"’ IQ* u»»MMOO«««oo»ooOMO»»e«w9»»»8««» n

1040 FOR N=1 TQ4000: NEXT NsPRINT"B"
1050 PRINTS4,25 "BASED ON THE POPULAR COMPUTER GAME OF"
1060 PRINT36, 15? "LIFE":PRINTS?, 15; "****"1070 PRINTS'?>2; "TAILORED FOR THE MZ80-K AND EXTENDED"
1080 PRINTS11,11;"SHARP BASIC"
1090 FOR X=1 TO5000:NEXT X:PRINT"E"
1100 PRINTS4,5; "WATCH VOUR COLONIES GROM OR PERISH"
1110 PRINTS?, 2; "EACH COLONV TAKES FROM 1L- T060 SECS. TO"
1120 PRINTS’?, l;"GO THROUGH ITS CHANGING STATE DEPENDING"
1130 PRINTS11,1? "ON THE SIZE OF THE' COLONV"
1140 PRINT315,2* "THERE MILL NOW BE A SHORT PAUSE WHILE"
1150 PRINTS17,2; "THE GROWING MEDIA IS PREPARED"
1160 FOR N=1 TO 3000s NEXT h
1170 REM INITIALISATION OF VARIABLES
1180 DIM C<16>, A(20, 20;
1190 FOR 1=1 TO 20
1200 FOR J=1 TO 20
1210 A(I,J)=0
1220 NEXT J
1230 NEXT I
1240 FOR 1=1 TO 16:C <I>=0 s NEXT I
1250 DATA 1,0,0,1,-1,0,0,-1,1,1,1,-1,-1,1,-1,-1
1260 FOR 1=1 TO 16 :READ C<I> : NEXT I: PRINT"E"
1270 FOR 1=18 TO 39:PRINTS22,1;"5SJ" j SI,15 •NEXT I
1280 FOR J=1 TO 22:PRINTSJ,135 "3S";SJ,395 "SS":NEXT J
1290 REM INSTRUCTIONS
1300 PRINTS1,5; "KEV IN"
1310 PRINTS2,25 "CO-ORDINATES OF"
1320 PRINTS3,25 "VOUR INITIAL"
1330 PRINTS4,2; "CELLS AS
1340 PRINTS5, 4; "X, V THEN CR "
1350 PRINTS6,25 " < X&V FROM 1*20>"
1360 PRINTS?,l; "END WITH 0,0 CR"
1370 PRINTS’?, l; "WHEN EACH NEW"
1380 PRINTS10, l;HGENERATION OF *"1390 PRINTS11,1;"IS READV THEN:-"
1400 PRINTS13,1J "KEV 'G ' FOR A"
1410 PRINTS14, 1;"NEW GENERATION"
1420 PRINTS15,5; "OR"
1430 PRINT316, 1; "KEV Kx TO"
1440 PRINTS17, 1; "END GROWTH"
1450 PRINTS22,1; "CELL CO-ORDS. "
1460 INPUT X, V
1470 IF <X=0>*<V=0> GOTO 1520
1480 IF (X>20>+<V>20> GOTO 1450
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I 190 A<X,V>=10 s F'RINTSX+1> Y+18;
1500 PRINT0227 1J SRC<17>:PRINTS23> 15 SPC<17 > s GOTO 1450
1**10 REM START OF GROWTH PATTERN
1 520 REM SET UP MATRIX AND SEARCH AND SET UP COLONS' DISPLAY
1530 FOR X=1 TO 20
1540 FOR V=1 TO 20
1550 IF A<X,V><10 THEN 1610
1560 FOR M=1 TO 15 STEP 2
1570 XC=X+C <M):VC=V+C<M+1>
1580 IF XC*<XC-21>*YC*'<VC-21>=0 THEN 1600
1590 A<XC» VC)*A<XC> VO+l
1600 NEXT M
1610 111 XI V
1670 MIX? X
It. Mi » I M M I UUNMl MM IRIX
j©40 rnp =i fn MI
1650 HlN V=1 N» 70
1660 1? M' V '= 1 *• MlltLl 1 700
lr.70 1? M' * V>=1 * mini i.Mui
1480 11 M ‘v X * V 1 ~ lilllil 1700
1690 A<X. V>-0mn?n 1710
1700 lKX> V>- 10
1710 NEXT V
1720 NEXT X
1730 REM DISPLAY NEW COLONS'
1740 FOR X=2 TO 21
1 750 PRINTSX? 19’SPCC 20)
I7r.il NEXT X
1770 FOR X=1 TO 20
1 7110 FOR Y=1 TO 20
l 750 IF A<X,V>=1@ THEN PRINTSX+1,V+18?
1000 NEXT V
1 1 1 10 NEXT X
h it PRINT022 1;SPC<17>;S23 > 15 SPC 7 17>
I0MI PRINT022,2J " AGAIN G.-K"
I‘ ‘40 GET AT
1050 IF AT="G" GOTO 1530
1 1 it lit IF AT="K" GOTO 1880
hi70 GOTO 1840
Nil10 PRINT "E":PRINTS? > 1;"I HOPE YOU ENJOYED THE GENERATION GAME."
11190 PRINT39,1; "WOULD YOU LIKE TO START ANOTHER COLONY?"
I i00 PRINTS11,15; "KEY -Y OR N"
l >10 GET AT: IF AT="V"GOTO 1935
ICO IF AT="N" GOTO 1940
I i30 GOTO 1910
I #35 CLR:RESTORE: GOTO 1140
I <4U PRINTS14.-. 4? "SQ-LONG FOR NOW THEN"
1950 END
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300 REM*PROGRflM WRITTEN IN "EXTENDED SHARP BASIC +
850 REM+BV F.E. WOODWARD? 8 UIOLET AM. RAMSGATE, KENT
900 REM*USING BASIC SUBROUTINE EQUIU, TO PRINT USING STATEMENT
950 PRINT"E"
1000 PRINT33, 15? "+**++*+*+*"
1010 PRINT34; 15; "+ MOLDAT +"
1020 PRINT35,15;"**********"
1030 PRINT33, 4; "THS PROGRAM GIUES THE PERCENTAGE"
1040 PRINT310,3; "COMPOSITION AND MOLECULAR WEIGHT OF"
1050 PRINT312,3; "COMPOUNDS CONTAINING ANV COMBINATION"
1060 PRINTS14,3; "OF UPTO 10 OF ANV OF THE 30 MOST'
1070 PRINT316,3; "COMMONLV MET ELEMENTS"
1080 PRINT321,5;"KEV "S WHEN READV TO 3 THPT"
1090 GET AN$ : IF AN$0"S" GOTO 1080
1100 PRINT"E"
1110 PRINT32,2; "ENTER TiHE CHEMICAL JVMBOL FJR EACH"
1120 PRINT33,1; "ELEMENT, AND THE NUMBER1 Of ATOMS Of THAT"
1130 PRINT34,l;"ELEMENT SEPERATED BV A COMMA "
1140 PRINT35,6; "e-3. C,8 BR, l
1150 PRINTS?,2; " IF THE COMPOUND CONTAINS LESS THAN 10"
1160 PRINT38,l; "ELEMENTS FINISH WITH 0,0 "
1170 DIM SU$<11, 1 >,CN$<30, 1 :',Wa9.',P(10>
1175 REM*INITIALISATION OF ALL VARIABLES*
1180 X=0 : MW=0 : FOP N=1 TO 13 : W(N)=0 : NEXT N
1190 FOR N=1 TO It : 3U$<N,0>®" " : SU*CN, 1 > =" " : NEXT' N
1195 REM*FILLCONSTANTS ARRAV*
1200 FOR N=0 TO 30 : READ CN$<N,0) : READ CN$;N,1> : NEXT N
1205 REM*FILL INPUT ARRAV
1210 FOR N=1 TO 10
1220 X®X+1
1230 PRINT39+X,1;"ELEMENT";39+X,8;X;39+X,13;" . ATOMS";;Ii IPUT CUT <N, 0 :« , 30$ <N,1 )

1240 IF SU$<N,0>="0" THEN GOTO 1260
1250 NEXT N
1255 REM*COMPARE INPUT AGAINST ‘CONSTANTS ARRAV*
1260 FOR I=t TO X-t
1270 FOR J=1 TO 30
1280 IF 5UI(I,0)=CNf(J.0) GOTO 1313
1290 NEXT J
1300 PRINT320, 1;"l AM NOT PROGRAMMED TO ACCEPT ELEMENT. "
1305 PRINT321, 10;SU$<I,0> : GOTO 1400
1307 REM*DO CALCULATIONS AND FORMAT OUTFUT*
1310 W <I> =UAL(SLITCl,1 > *UAL <Cm < J,1 :•
1320 MW=MW+W<I>
1330 NEXT I
1340 PRINT321,23; "MOL. WT.= "
1350 XN=MW : G0SU6 20000 : PRINt321,35-VX;RN
1360 FOR .1=1 TO X-i
1370 PRINT39+1,26; "Ha? e ";39+1,31;SU$ v 1.9 -1380 XN=100+W< t > .'MW : GOSUB 20000 : PRINT39+1 • 36-VX;RN
1390 NEXT I
1400 PRINT323, t; "ANV MORE FOR ME TO DO :.'KEV V N>": GET AN$
1410 IF AN$="V" THEN PRINT"B" : RESTORE : GOTO 1ISO
1420 IF AN$="N" THEN GOTO 21000
1425 GOTO 1400
1430 DATA 0,0,C. 12,011,H, 1.008,N, 14.0967,0 13. 999*5 32.064.BP '9.999,
1440 DATA I,126. 904,F,18.998, AL, 26. 381,BA, 147. 34, B. 13.811.CD, III. 40, C

986, AG, 107. 870,MA, 22. 989,£

CL, 35. 453
A,40.08

1450 DATA NI,58.71,P.30. 974,K,39. 102, SI,.28,086 . AG, 107.870,MA, 22.989,SN,118.69
l460 DATA CR,51.996.CO,58. 933,CU,63.54.FE,55.647.PB, 207.19,MG,24.312,MN,34.938
1470 DATA ZN,65.37,LI,6.939
20000 REM+SUBROLITINE TO ROUND OFF AND FORMAT A NUMBER: : XN>
20100 XN$=STRt <XN>
20200 FOR VX®1 TO 8
20300 PT$=MI0$(Km,VX,1
20400 IF PT$="." GOTO 20700
20580 NEXT VX
20680 XN$=XN$+",00" J GOTO 20200
20700 Z®VAL <MID$(XH$,VX+3,1> > : RN=UAL C LEFTtC XN$,VX+2> >
20800 IF Z=>5 THEN RN=RN+0.01
20900 RETURN
21000 PRINT"B" s PRINT35, 25 "SO-LONG FOR NOW."
>2000 PRINTS?,2; "I HOPE I CAN HELP VOU AGAIN SOMETIME."

000 Fur-
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MORSE TUTOR/T

In this versatile program the MZ-80K becomes a morse code tutor. It
enables the user to learn and practice receiving morse code for the full
iilpha-numeric set (A-Z& 0-9) at a variety of speeds.

Initially the user selects the group of characters he wishes to practice
with. A choice of six groups, plus a personal selection, is available. This
allows all possible group combinations.

Noxt transmission speed is selected. The transmission speed may be
varied Imm single character (keyboard input) to 20 words/minute. The
computer then Irmmmlts five "pips” or “dots” as a “get ready” signal after
wtik It tire characters ere first displayed on the VDU and are then trans¬
mitted in miuii HII (jMHiptt of live characters at a time. The sequence is then
repeated

Pressing the "P" key during execution willcause the program toenter the
“PAUSE” mode. (The sourch for "pauso request” is made after the five
characters have boon transmitted Consequently, and particularly at slow
transmission speeds, thePkey shouldbehelddownuntil thepausemodeis
entered). In the pause mode the following commands are available:

f yeC - to CONTINUE with program
type E - to EXIT from program
lypeT - to select a new TRANSMISSION SPEED
Type M - to enter a new CHARACTER MODE and select a new group

of characters.

Due to program size Morse Tutor is heldas two separateprograms in the
ini«version. The first, ‘‘MORSE INS” gives the full setof instructions whilst
Mm second, “MORSE TUTOR’ is the program with abbreviated instruc¬
tsms. This allows the user to run the program in a machine where memory
•‘I>ace available toprograms is limited to6Kandalso allowstheuser toenter
tlie program directly once the instructions are known.
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1 PRINT"."
2' REM A PROGRAM FROM SHARPSOFT
3 REM COPYRIGHT IN EUROPE
5 DIM A$(5)
10 N$=".A":R*="R":TEMPOS
90 T$="3"
92 SR*=R*+T$:LR*=SR*+SR*+5R*
94 BT*=N$+T$+SR$
96 DS$=N$+T*+N*H-T*+N*+T$+SR$
100 A*(1)=BS*
110 A$(2)=DT$
120 A*(3)=DT*+DT*
I SO A*(4)=DT$+DT$+DT*
I 40 A$<5)=DT*+DT$+DT$+DT*
200 GOSUB 9000
8100 PRINT"."
8110 PRINT"In this versatile program the MZ-80K"
B120 PR J NT"is your marse code trainer. It will"
8130 PRlNT"enable you to practice receiving morse"
0140 PRINT"code for the full alpha-numeric set"
8150 PRINT"(A-Z & 0-9) at a variety of speeds.":PRINT
0160 PRINT"Initially you - the user -will select"
8170 PRINT"the group of characters you wish to"
8180 PRINT"pra.ctice with. You have a choice of"
8190 PRINT"six groups plus your own special"
8200 PRINT"se1ection. This allows you all"
0210 PRINT"possible character group combinations":PRINT
A220 PRINT’Next transmission speed is selected."
H230 PRINT"and, after a pause of five pips,"
(1240 PRINT"the charaters are transmitted at"
0250 PRINT"random and displayed on the VDU."
H 60 PRINT"The sequence is then repeated PRINT
8270 PRINT"(Note, however, that in the single"
M280 PRINT"character mode only one character"
H290 F'RINT"is transmitted at a time.)"

8291 PRINT
H,>95 PRINT"PRESS ANY KEY TO CONTINUE"
1 1297 BETA*:IFA$=""GOTO 8297
( t .-98 PRINT".":FORI=1T05s MU51CA$ < I)s MEXTI
II'.10 PRINT"Pressing the P key during execution"
H v.O PRINT"wi 11 cause the program to enter the"
11330 PRINT"pause mode. (Hold the P key down "
H 4« » PRINT "until the pause occurs. The search"
ii ’•".«» PRINT"for a pause occurs just after the "
if i I• 1 1 1 1 '‘ l i tiriftmission period )." sPRINT;PRINT
MV-'M Ii till “In ihr pause mode the following"
1 1 "Mi* I I ■ 1 1 II " « (•IIHM.IIMR are avai1ables :PRINT:PRINT
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8390
8400
8410
8420
8430
8440
8442
8450
8451
8452
8460
8465
8466

PRINT"Type C - To CONTINUE with program"s PRINT
PRINT"Type E - To EXIT from program"s PRINT
PRINT"Type T - To alter TRANSMISSION SPEED":PRINT
PRINT"Type M - To enter a new CHARACTER MODE"
PRINTSPRINTSPRINT"PRESS ANY KEY TO CONTINUE"
GETA$s IFA$=""G0T08440
PRINT".":FORI= 1T05:MUBICA'!• ( I > s NE X T I
PRINT"......PIease clear memory (type
PR INTs PRINT
PRINT"the program MORSETU I from lapr.
FORI=1T02500:NEXT I
PR INTs PR I NT s PR 1NTs PR IN I » PR I NT
PR INTs PR I NT s PR INT:PRINT:PR I N T

NEW) and load

8470 END
8520 F0RI=1T05
8525 MUSIC A$( 1 ),LR*,LR*,, LR*
8530 NEXT I
8535 RETURN
9000 X=SIZE
9001 TEMPO 7
9005 MUSIC A*(2)
9010 FOR X=0T079:SET X,Os NEXT X
9020 MUSIC A$<3>

9030 FOR Y=0 TO 49
9035 SET 79,Y
9040 NEXT Y
9045 MUSIC A$(4)

9050 FOR X=79 TO 0 STEP -1
9055 SET X,49
9060 NEXT X
9065 MUSIC A$(5)
9070 FOR Y=49 TO 0 STEP -1
9075 SET 0,Y
9080 NEXT Y
9150 PRINT".. . "3
9200 PRINT"HI THERE ! "
9206 PRINT:PRINTs PR I NT s PR I NT
9208 PRINT" ";
9210 PRINT"I’M YOUR MORSE CODE TUTOR"
9213 PRINTSPRINTSPRINT
9214 PRINT" "?
9215 MUSIC A*<1>
9217 FOR I=1T05s MLJSIC A* < I):NEXTI
9218 FOR I=1T02500s NEXTI
9219 FOR I=lTQ5s MUSIC A*<I>sNEXTI
9220 RETURN
9500 FOR 1=1 TO LEN(X*>
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I REM A PROGRAM FROM SHARPSOFT
. REM COPYRIGHT IN EUROPE
l«t DIM A$ ( 40) ,B$ < 40) ,C$ ( 40) ,D$ (40)
,'<» N$=" .A" :R*="R": TEMF‘07 sPRINT " „ "
Ion GOTO 2000

E <40)

1000
1030
i 101
I 103
l 105
i 107
I 109
till
III*.
III'..
Ill'
H19
III
II,'.

I l ■

4 1/
I I 9

l I • I
|I ■ '

II

SR$=R$+T*:LR$=SR*+SR$+SR*:DT$=N*+T$+SR*
DS$=N*+T*+N$+T*+N*-»-T$+SR$
A$ (1) =DT$+DS$: A$ (2) =DS$+DT$+DT$+DT$
A$ (3) =DS$+DT*+DS$+DT$: A$ (4) «DS*+DT*+DT$
A$ <5>=DT$: A$ (6) =DT$+DT$+DS$+D'T$
A* (7) =DS*+DS$+DT*s A* (8)=DT$+DT*+DT*+DT$
A$ (9) =DT$+DT*: A* ( 10>=DT*+DS*+DS*+DS$
A* (11) =DS$+DT$+DS$: A$ ( 12) =DT$+DS$+DT*+DT$
A* <13>=DS$+DS*:Ai*;<14>=DS$+DT$
A* (15) =DS$+DS$+DS$: A$ (16)»DT$+DS$+DS*+DT*
A$ ( 17>~DS$+DS$+DT$+DS$s A* ( 18) =DT*+DS*+DT$
A* < 19) =D1$+DT*+DT*:A* (20) «DS$
A* <21 >-DT *+DT*+DS*: A* (22)«DT*+DT$+DT*+DS$
M> ( ' > »D T *+DSiM-DB$s A$ (24) «=DS*+DT$+DT$+DS$
A* ( 25 > sDR1> H)l* ♦■DS»+DS»s A* (26) «DS*+DS$+DT$+DT$

I

A* ( 2 / > -D I ‘l«+USi|»+DS*+DS*+DS* s A$ < 28)

A* (29 > »DI '*+DI *+DT *+DB*+DS*s A* (30)
A* ( 31) «DT*+DTiM-DTfc+DT *+DT# s A* ( 32)

A* (33)«DS$+DS$+DT$+DT*+DT*U A* (34)
i v\< ( 35) «DS*+DS*+DS*+DB*+DT*:A* ( 36)

I ORI*1T026 s C$ (I) =CHR$ (I+64) :NE X TI
ITJR1=1TO 9:C$ (26+1) =CHR$ ( 48+1) s NEX TI
X I --SIZE
Rl I URN
i .i liJUB 8500
I I 36:L2=1:GOSIJB1700
1 1- A$=*"M"THEN2000
HU 10 1520
M- INID$ (1) ;D$ (2) ;D$(3) ;D$(4> r,D*(5> ; "
1*11 ll iIC B$ < 1) ,P*,B$ ( 2 > ,, P$,B* (3) ,, P$,B* (4 >
M 1URN
I UR I 1 T 05
N INT <L1#RND<1> ) +L2s B$ (I> =A$ (N)

11* • I ' *(::<» (N) s NEXTI:GOSUB1600
i .1 In*: lFA$="P" THENG0SUB8000

■DTTi+DTIi+DS$+DS*+DS$

=DT$+DT$+DT$+DT$+DS$
•DS$+DT%+DTifi+DT*+DT*
*DSif-+DS$+DS*+DT*+DT$
•DSH>+DS$+DS$+DS$+DSi&

C$ (36) ="O,!

P*,B$ (5) ,P*„P*

1 flfll Rl INI
l R 1 N 1

N

'III 1 HI |,| / 1
-.«!•» Ph 1NI "IT M . i > i ■ - >e 1. ec:t mode of operation" s PRINT
*"» 5 PP INI ‘ ( l ) i t 1 1 i alpha-numeric set " s PRINT" (2) Alphabet

.i INI •' ( 5) Nt HIM tr l c;a ]. s on1y" s PRINT " ( 4 ) E,I,S S< H"
"If ;T PMN? i* iMI 1 ,. 1 1 H U":PRINT " ( 6) Your c:hoice"
Jl 1 t« 1 RNINI *l l r ) HiIII! 1 1 - • i hHr ac ter i-rom keyboard"
Mhl i# ii tin * Mill 1 1 R o!?» 1

IM QUIPHi if3|
JlIfell UN 1 liiilii i 11lli| I, ,4000,5000|i 6000 7000
JM UP f ii 201Mi
Ni'u FR 1N1 ,!

i fefe 1 01 l 1iBimini t-M mi speed " s PRINT
iHiu 1 1 1 N 1 " (| ) J|i MI »R l"i I’llN"
Ml P R 1 N 1 " ( , ) i1 6 NNRhM MIN"

1 MINI " i *, ) 1 $ Ml M *|»ti MIN"
JHl MINI " i4 ) i( g UJI IRRH MiN"

only"
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6220 E(LI) “36:GOTO 6400
6230 E (L1) ~H— 22
6240 GOTO 6400
6300 L1=L:l +1
633.0 E (LI) “H-64
6400 NEXT I
6405 FOE 1=1 TO 5
6410 IM=INT (L 3. *END ( 1) ) •+•1
6420 N=E (N)

6430 B$ (I) =A$ (N) i* D$ (I) »C* ( N )

6440 NE X T I.i GOSUB 3. 600
6461 GETA* sIFA$="P"G0SUB8(>00
6462 IFA$="M"G0T02000
6470 GOTO 6405
7000 GOSUB 2400
7010 GOSUB 1000
7020 PRINT".Enter single <."haracter from key
7025 PRINT"'T'ype * to exit from program"
7043 PRINT:PRINT
7045 N1=0
7050 GETA*
7060 IF A$="*" THEN END
7070 IF A$=" " GOTO 7050
7100 H=ASC ( A-li )
7110 IF H< 47GOT07050
7115 IF H>90G0T07050
7120 IF H< 58G0T07200
7125 IF H>64G0T07300
7130 GOTO 7050
7200 IFH<>4SG0T07220
721O B* ( 1) =A$ (36) :D* (1) =C$ (36) :G0T07400
7220 B* ( 1) =A* (H— 22) s D* ( 1) =C* (H-22)

7230 GOT07400
7300 B$ (1> =A$ (H-64> s D$ < 1> =C$ (H-64)

7400 N 3. =N3 •+•1
741O PRINTD* (1) 5 :HUSIC B* (1)

7420 IFN175=INT (N175) THEN PRINT" " 5
7430 G0T07050
8000 GETA$ sIFA$="C"THENRETURN
8001 IFA$="M" THENRETURN
8010 IFA**"E"THEN END
8020 IFA$="T"THEN G0T08040
8030 GOTO 8000
8040 GOSUB 2400
8050 GOSUB 1000
8060 RETURN
8100 PRINT"."
8410 PRINT "Type T - To alter TRANSMISSION SPEED" 1PRINT
8500 GOSUB 2400
8505 GOSUB 1000
8520 FOR 1=1T05
8525 HUSIC A$ < 20) ,LR$ ,, LE1>, I. ..R*
8530 NEXT I
8535 RETURN
9220 RETURN
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2418
2420
2422
2424
2426
2428
2430
2433
2434
2440
2442
2444
2446
2448
2450
2452
2454
2456
2500
2520
2530
2540
5000
•020
'•* >30
*.< >40
4000
4010
B<>00
hi>20
1021

> *.<:>
Su35

PRINT"(5)
PRINT"(6)
PRINT"(7)
PRINT"(8)
PRINT" <9>

10 WORDS/MIN"
8 WORDS/MIN"
6 WORDS/MIN"
4 WORDS/MIN"
2 WORDS/MIN"

PRINTsPRINT"Input speed < 1-9>
GET Ts IFT—0THEN2430PRINT"."
ON T GOTO 2440,2442,2444,2446,24463,2450,2452,2454,
T$-"2";P$»="R3" .1 RETURN
T$="3":p$--"R5" 3 RETURN
T$="3" sP*="R6" s RETURN
T$="3"3P$-"R8" s RETURNR9":RETURN

P$="R9":RETURN
P$="R8R5,!:RETURN
P*="R9R6"sRETURN
P$= 11 R9R9R9R9R9":RETURN

T$-"6" 3P$="R9R9R9R9R9R9R9"sRETURN
GOSUB 8500
L1=26:L2=1 3 GOSUB1700
IFA$="M"THEN2000
GOT02520
GOSUB 8500
L1=10sL2=27:GOSUB1700
IFA$="M"THEN2000
GOTO 3020
E(1 > =5:E <2)=9sE<3)=19sE(4> =8sL1=4

1 4 !

T*
T$
T*="5!
T$="6'

G0T05020
E(1 >=13:E(2)=15s E <3> =20:Ll=3
G0SUB8500
FORI=1T05;N=INT\L1*RND < 1 >)+1
N=E(N)s B$(I> =A$ <N>:D$(I > =C*(N)
NEXT I

1M40 GOSUB1600
B‘>50 GETA$:IFA*="P"G0SUB8000
1060 IFA$="M"G0T02000
1070 GOTO 5021
f.uim PRINT".Enter your own character set in the"
fenn',:, RRINT"forms ASD4W etc followed by carriage"
fen10 PRINT"return"
6055 PRINTSPRINT

>6< > 1 NPUT X$
fet >65 no1 51)B 8500
f,n > 1 1 1 !• INT'I II

t* 1 1 «i
-ill

1 = 1 I N < X )
1|1

fe 1 /u
f i ''
fob i I TO L

e| U » f-I I 1 1 •*(XU., 1,1 >
el 4«> HsMOI < >

If M *1 HII||I 6400
|fel » i r » i •#U (ill III n,400
fel #'| i ' M iti 1 it 1 1 1 1 ,•()!>

alH'i If H i.4 III It II t,i >0
fe 1 «#H lillflJ f* MM

1 1 i ill

f-, i . i

1 !

1 1 H -lit |i|)|0
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