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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 tapes contain 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 a FORTH
Tutorial with examples. Further support will follow during the year with more
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 PASCAL and our Tiny C packages—please write to us 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 plus a new column on hardwre. Our first hardware project
has been the design of a simple, but comprehensive, ROM burner add-on
board to the MZ-80K and MZ-80B parallel ports. More details on this project
in our next issue.

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

Mike Brinson
Editor
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f Thank uou for buwing this copy of FORTH. If you have any
questions reaarding this package, please direct them. in writing,
via the distributer.

| SHARPBOFT  FORTH i based on the BOBO fig-FORTH version

| inl, We have rewritten the CE/M mass storage routines as  a
cassette based virtual memory sytem. The package will run on a
MZBAE computer with 48k of RAM. The FORTH package is provided
throuah the courtesy of

THE FORTH INTEREST GROWE. 0. BOX 1105, SAN CARLOS
CA F4070,UBA.

SHARFEOFT  FORTH ie distributed on two cassette tapes

with these instructions for their use. Before either of these
tapes are run on yowr computer make sure that the record protect
lugs are removed from the top of the cassettes. This will stop

accidental eraswe of vour FORTH master tapes.

The Ffirst tape contains the +fig-FORTH language and
operating sustem. Side one of the second tape contains a text
editor, for program preperation, and side two of the second tape
a FORTH 08B0 assembler. BRoth these programs are written in
FORTH and may be loaded, when required, by the FORTH operating
sustem.
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Screen storaage.
L.

]

In this version of fig~-FORTH screens are stored on cassette g

tape. Before programs or data can be stored on a tape, the tape :
the

must be FORMATED. We have included the word F-HEADER in

FORTH dictionary to allow you to do this.
The format procedure ia as followst- ¢
1. Flace the tape to be farmated in the MZBOE cassette
recorder and rewind the tape.
2 Enter from the keyboard

FORTH DECIMAL <R

e Then tupet-

f FORMAT 25 O DO I F-HEADER LOOF § <CR:

4., Tupinag
FORMAT < CR>

and pressing the "RECORD/FLAY" keus az requested
formats the tape.

NOTES

14 Foughly 25 screens can be stored on a C20 tape.
The FORTH word PwHEﬁBER
the :nsu-ttu 'hn .

the SHIFT and INSERT
tar on/aff.

wide of tape two
Messages. When present
srather than numbers, by




Starting FORTH.

8 never programmed a computer using the FORTH

If youw ha

language hen the previouws instructions will probably make very
little sense to you ! We suggest that wou read a number of
hasic articles before attempting to program in FORTH on  your
MZ R0k

The following articles will help gvouw learn FORTH.

Il son M.E. sNeat fith but FORTH.a computer language
builds itself.Computing Todau.,October 1981, -

e J.BLWFORTH for microcomputers Jouwrnal
listhenicse and rthodontia,io.

4. Fatzen H.xInvitation to FORTH.

More advanced reference works are listed belowi:-

1. Using FORTH.FORTH Inc..1980.

2 Buestemns guide to fig-FORTH by Ting.

o Thraeadead interpretive languages by Loeliager.
4. Installation manual for fig-FORTH.

i

Souwrce listing of 3080 fig-FORTH.

%

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

MOUNTAIN VIEW FRESHS, USA.




fig-FORTH GLOSSARY

This glossary containg all of the word definitions in Release 1 of fig-FORTH.
The definitions are presented in the order of their ASCII sort.

The first line of each entry shows a symbolic description of the action of
the procedure on ﬁl stack. The symbols indicate the order in
which input meters have been placed on the stack. Three dashes
“— — " indicate the execution point; any parameters left on the stack are
ation, E’Iﬁﬁp of the stack is to the right.

add
P.Q hi B bits zero)
I character (hi 9 bits zero)
hl% dgned double integer, most significant portion with sign on top

Mnn flag. 0 = false, non-zero = true
boolean false flag = 0

16 bit signed integer number

16 bit unsigned integer

boolean true flag = non-zero

The capital letters 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.

Cca=E" AP ué
=




Lo
L1
P
u

Level Zero definition of FORTH-78

Level One definition of FORTH-78

Has precedence bit set. Will execute even when compiling.
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 32 bit 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.

ICSP

#S

naddr——-— LO
Store 16 bits of n at address. Pronounced ‘“‘store’’.

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

dl——-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 is maintained
for further processing. Used between and
Seeifs,

d ———addr count LO
Terminates numeric output conversion by dropping d,
leaving the text address and character count suitable for
TYPE:

dl——-d2 LO
Generates ascii text in the text output buffer, by the use
of #, until a zero double number n2 results. Used
between - #and #

'———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’’.




(;CODE)

(+LOOP)

(ABORT)

(DO)

(FIND)

(LINE)

(LOOP)

P.LO
Used in the form:
(ccee)
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, compiled by . "’ 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.

el 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 loop control parameters to the return stack. See DO.

addr1 addr2 — — — pfa b tf (ok)
addr1 addr2 — — — ff (bad)
Searches the dictionary starting at the name field
address addr2, matching to the text at addr1. 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 screen n2 to the disc
buffer address containing the data. A count of 64
indicates the full line text length.

Cc2
The run-time procedure compiled by LOOP which
increments the loop index and tests for loop completion.
See LOOP.




(NUMBER)

*/MOD

~BUF

+LOOP

d1 addr1 ———d2 addr2

Convert the ascii text beginning at addr1 +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.

n1n2———prod LO
Leave the signed product of two signed numbers.
n1n2n3——-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:

nin2*n3/

n1n2n3—-—-n4n5 LO
Leave the quotient n5 and remainder n4 of the operation
n1*n2/n3 A 31 bitintermediate productis used as for */.

n1n2———sum LO
Leave the sum of n1+n2.
naddr——-— LO

Add n to the value at the address. Pronounced ‘‘plus-
store”.

nin2—--—-n3
Apply the sign of n2 to n1, which is left as n3.

addr1 ———addr2 f

Advance the disc buffer address addr1 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)

addr n2 — —— (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- 0). Upon
exiting the loop, the parameters are discarded and
execution continues ahead.




+ORIGIN

—FIND

—TRAILING
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At compile time, +LOOP compiles the run-time word
(+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

Leave 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.

plabi LO
Store n into the next available dictionary memory cell,
advancing the dictionary pointer. (comma)

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

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

nt——-—ni (if zero) LO
nt——-nin1 (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 todrop it.

———pfabftf (found)
———ff (not found)
Accepts the next text word (delimited by blanks) in the
input stream to 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.

addr n1 - -~ addr n2

Adjusts the character count n1 of a text string
beginning address to suppress the output of trailing
blanks. i.e. the characters at addr +n1 to 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”.




&/

Used in the form:
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P.LO

ccece

Compiles an in-line string cccc (delimited by 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

/MOD

OBRANCH

1+

2+

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

ntn2———
Print the number n1 right aligned in a field whose width
is n2. No following blank is printed.

n1n2———quot LO
Leave the signed quotient of n1/n2.
n1n2———rem quot LO

Leave the remainder and signed quotent of n1/n2. The
remainder has the sign of the dividend.

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

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

- LO
Leave a true flag if the number is equal to zero,
otherwise leave a false flag.

f——— Cc2
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.

nlt———n2 L1
Increment n1 by 1.
n1——-n2

Leave n1 incremented by 2.




;CODE
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RPELO

Used in the form called a colon-definition:
Bdtce ... ;

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
setto the CURRENT 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-time;S.

e o]
Used in the form:
CECC" . .\ Gl
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 so by 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.

nlin2———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:

~#% # H#SSIGN # >
The conversion is done on a double number producing
text at PAD.




< BUILDS

?COMP

?CSP

?ERROR

?EXEC

?LOADING
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C,LO

Used within a colon-definition:
ccecc - BUILDS ..
DOESE ... 2
Each time cccc is executed, - BUILDS defines a new
word with a high-level execution procedure. Executing
cccce in the form:
cccc  nnnn

uses - BUILDS to create a dictionary 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 and DOES> allow run-time procedures to be
written in high-level rather than in assembler code (as
required by ;CODE).

nin2———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.

[y e 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.

fn
Issue an error message number n, if the boolean flag is
true.

Issue an error message if not executing.

Issue an error message if not loading.




? PAIRS

? STACK

? TERMINAL

ABORT

ABS

AGAIN

ALLOT

AND

B/BUF
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nin2——-

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.

-

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 L
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.

ey LO
Leave the absolute value of n as u.
addr n ——— (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).

niln2—-—-n2 LO
Leave the bitwise logical and of n1 and n2 as n3.

——=n
This constant leaves the number of bytes per disc
buffer, the byte count read from disc by BLOCK.




B/SCR

BACK

BASE

BEGIN

BL

BLANKS

BLK

BLOCK

——=n
This 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
Ocecurs 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.

———C
A constant that leaves the ascii value for “‘blank’’.

addr count ———
Fill an area of memory beginning at addr with blanks.

———addr uU.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




BLOCK-READ
BLOCK-WRITE

BRANCH

BUFFER

C!

Ce

CFA

CMOVE

COLD
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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 o
branch ahead or back. BRANCH is compiled by ELSE,
AGAIN, REPEAT.

n—-—addr

Obtain the next memory buffer, assigning it to block n. If
the contents of the buffer is marked as updated, it is
written to the disc. The block is not read from the disc.
The address left 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.

=ttt
Store 8 bits of b into the next available dictionary byte,
advancing the dictionary pointer. This is only available
on byte addressing computers, and should be used with
caution on byte addressing mini-computer.

addr——-b

Leave 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.




COMPILE

CONSTANT

CONTEXT

COUNT

CR

‘CREATE

CSP

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.

addr1 ———addr2n LO
Leave the byte address addr2 and byte count n of a
message text beginning at address addr1. It is pre-
sumed that the first byte at addr1 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.

d1d2 ———dsum
Leave the double number sum of two double numbers.
din—-—-d2

Apply the sign of n to the double numberd1, leaving it as
d2.



D.R

DABS

DECIMAL

DEFINITIONS

DIGIT

DLIST

DLITERAL

DMINUS

DO
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d-~- L1
Print a signed double number from a 32 bit two’s com-
plement value. The high-order 16 bits are most 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.

cnl———n2 tf (ok)
cnl———ff (bad)
Converts the ascii character ¢ (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.

dl~—-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:




DOES >

DP

DPL

DRO
DR1
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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 ‘I’ will copy
the current value of the index to the stack. See |, 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 UL
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 a decimal point,
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




DROP

DUMP

DUP

ELSE

EMIT
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selection. Offset is suppressed for error text so that it
may always originate from drive O.

N——= LO
Drop the number from the stack.

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

N===nn LO
Duplicate the value on the stack.

addr1 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 and resumes execution after the ENDIF. It has

no stack effect.

At compile-time ELSE emplaces BRANCH reserving a
branch offset, leaves the address addr2 and n2 for error
testing. ELSE also resolves the pending forward branch
from IF by calculating the offset from addr1 to HERE and
storing at addr1.

4o 2 Lo

Transmit ascii character c to the selected output device.
OUT is incremented for each character output.

EMPTY-BUFFERS Lo

ENCLOSE

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
use of the disc. s

addric———
addri nt n2 n3

The text scanning primitive used by WORD. From the
text address addr1 and an ascii delimiting characterc, is
determined the byte offset to the first non-delimiter
character n1, the offset to the first delimiter after the text
n2, and the offset to the first character not included. This
procedure will not process past an ascii ‘null’, treating it
as an unconditional delimiter.




END

ENDIF

ERASE

ERROR

EXECUTE

EXPECT

FENCE

P,C2,LO
This is an ‘alias’ or duplicate definition for UNTIL.
addr n ——— (compile) P,CO,LO
Occurs in a colon-definition in form:
o =INIBAL
(R ISR ENDIF

At run-time, ENDIF serves only as the destination of a
forward branch from IF or 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.

addrn———
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 screen 4 of drive Q is printed. This line number
may be positive or negative, and beyond just screen 4. If
WARNING = 0, nis just printed as a message 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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ADDR QUAN B ———
Fill memory at the address with the specified quantity of
bytes b.

—==n
A 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
Deletes definition named ccce from the dictionary with all
entries physically following it. In fig-FORTH, an error
message Wwill occur if the CURRENT and CONTEXT
vocabularies are not currently the same.

: R
The name of the primary vocabulary. Execution makes
FORTH the CONTEXT vocabulary. Until additional user
vocabularies are defined, new user definitions become
a partof FORTH. FORTH isimmediate, so it will execute
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 a pictured numeric output string. :
e.g. 2E HOLD will place a decimal point.

——-n C,LO
Used within a DO-LOORP to copy the loop index to the
stack. Other use is implementation dependent. See R.
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addr ———

Print a definition’s name from its name field address.

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 0BRANCH and reserves
space for an offset at addr. addr and n are used later for
resolution of the offset and error testing.

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 than build them into
the fundamental compiler. The user may force com-
pilation of an immediate definition by preceeding it with
[COMPILE].

———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.

FROMTO ———
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.

The outer text interpreter which sequentially executes
or compiles text from the input stream (terminal or disc)
depending on STATE. If the word name 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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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.

=0 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 a DO-LOOP at the next opportunity
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.

———n i
A 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,L0
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 ——— (complling) 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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B s LO
Begin interpretation of screen n. Loading will terminate
at the end of the screen or at ;S. See ;S and —.

addr n ——— (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.

nin2—--—-d
A mixed magnitude math operation which leaves the
double number signed product of two signed number.

dn1——-n2n3

A mixed magnitude math operator which leaves the
signed remainder n2 and signed quotient n3, from a
double number dividend and divisor n1. The remainder
takes its sign from the dividend.

ud1 u2 ———u3ud4

An unsigned mixed magnitude math operation which
leaves a double quotient ud4 and remainder u3, from a
double dividend ud1 and single divisor u2.

nin2———max LO
Leave the greater of two numbers.
n Ly S

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).

nin2——-—min LO
Leave the smaller of two numbers.
ni——-—n2 LO

Leave the two’s complement of a number.
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n1n2———mod LO
Leave the remainder of n1/n2, with the same signas ni.

Exit to the system monitor, leaving a re-entry to Forth, if
possible.

addr1 addr2n-——-—

Move the contents of n memory cells (16 bit contents)
peginning at addr1 into n cells beginning at addr2. The
contents of addr1 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. Itis 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-—-d

Convert 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.

nl n2——-or LO
Leave the bit-wise logical or of two 16 bit values.
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———addr u
A user variable that contains a value increment by
EMIT. The user may alter and examine OUT to control
display formating.

nin2---n1n2ni LO
Copy the second stack value, placing it as the new top.
———addr LO

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

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

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.

———addr

A variable containing the address of the disc buffer most
recently referenced. The UPDATE command marks this
buffer to be later written to disc.

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

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

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.

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

——-n
Copy the top of the return stack to the computation
stack.
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———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 sequential number of the referenced block; and fis 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.

=2 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.

nt n2 n83—---n2 n38 ni 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-—-—d
Sign 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!

= = adcl U
A user variable containing the screen number most
recently reference by LIST.

nd-—=—d LO
Stores an ascii ‘'~ sign just before a converted numeric
output sting in the text output buffer when n is negative.
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n is discarded, but double number d is maintained. 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 S0.

———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@
wouldtype2 2 1)

LO
Transmit an ascii blank to the output device.
e LO
Transmit n ascii blanks to the output device.
———addr LOU

A user variable containing the compilation state. A non-
zero value indicates compilation. The value itself may
be implementation dependent.

nt n2——-n2 ni 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.

P.CO,LO
An alias for ENDIF.
———addr U

A user variable containing the address of the terminal
input buffer.

addrb———
Complement the contents of addr by the bit pattern b.

addr1 n———addr2
Move across the name field of a fig-FORTH variable
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length name field. addr1 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.

ul u2--—-ud
Leave the unsigned double number product of two
unsigned numbers.

ud ul——-u2 u3
Leave the unsigned remainder u2 and unsigned
quotient u3 from the unsigned double dividend ud and
unsigned divisor ul.

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 branch back
to the corresponding BEGIN. If f is false, execution
returns to just after BEGIN; if true, execution continues
ahead.

At compile-time, UNTIL compiles (OBBRANCH) and an
offset from HERE to addr. n is used for error tests.

LO
Marks the most recently referenced block (pointed to by
PREV) as altered. The block will subsequently be trans-
ferred automatically to disc should its buffer be required
for storage of a different block.

———addr
A variable containing the address of the block buffer to
use next, as the least recently written.
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n——-— LO
A defining word used in the form:

n USER cccc ;
which creates a user variable cccc. The parameter field
of ccce 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. When cccc 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 FORGET ing thru multiple vocabularys.

Exl

A defining word used in the form:
VOCABULARY cccc

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 = 1disc is present, and screen 4 of drive 0 is the
base location for messages. If = 0, no disc is present
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and messages will be presented by number. If = —1,
execute (ABORT) for a user specified procedure. See
MESSAGE, ERROR.

f——— (run-time)
adl nl———adl n1 ad2 n2 P,C2
Occurs in a colon-definition in the form:

BEGIN ... WHILE (tp) ... REPEAT
At run-time, WHILE selects conditional execution based
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.
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8. Operators

FOFTH  includes
apar atars, Th=
evampless—

g.1 llnary cperalurs

The  fall owing

with their result.

stack is called A and

14-bit irnteaers.

W d eperation
MINUS A

ARG 1Al
1+ A+l

8.2 Binary operators

The

stack with their results,
A and the numbe:

of the “tack i= called
E.

Word operation
+ B+A

= B-A

¥ B¥A

ot B/Q

MAX

MIN

AND

aRr

winsual ly large number
followina

aparatores veerlace the
wamples
unless otherwi ee stated, all

tellowing ocperators replace the top two numbers on
ovamples the nuwnber on the taop

of fized peint

amoting the more otten used

tep ot the stachk
the number on the top of the
number . are

COmmE T

Leave the twa’s compliment of
a number on the stachk.

Leave the absolute value of n
as  an unsigned integer U on
the stack.

Increment n by 1.

the

nexl to the top is called

comment

Leave the agreater of the two
numbers on the stack.

Leave the smaller of the two
numbers on the stack.

Leave the hitwise logical AND
af A and It on the stack.
lLeave  the bitwise logical OR
of A and B on the stack.
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Stack operators

Fumeti an i
!

U
o e

[T
the alaman

A number
i to reorganis

bl Mt

DL ] (8] P |

OVER

i e
5 new b

It Do From

SHAF

{
.4 Input /foutput oparators
{
in the following esampl R the number on the top {7
the stack.

Word o omine

return and a line feed to

el
[TER M =TRE

CR

EFaCE Transmit an AECITD blank to the output device,
i

I Blamks to the output dewi

SFACES Tramsmit n ¢

Frrint the numbear ma current

ritmerd o F @ brad .
Frint the valuwe
top of the
the cwerent B
3

Treansmi b count cha
sl ectad output

BTACHK




8.6 More general operations

Woircl stack comment

DECIMAL Set current BASE to decimal.

HEX Set current BABE to HEXidecimal.

+ 1 addr . Add n to the value at address addr.
n

MOVE n Move the contents of n 1é6-bit memory

> addr2 cells begining at addrl into n cells
addr i begining at addri.

Examples ( FORTH responses are underlined )

1 MINUS . <CRX o NOTE:—~ the symbols <CR>
—~1 0Ok
-1 ARS . <CR> denote the yellow
1 Ok
L1 4+ o $ER> ' carriage return
0K
1 e B GERE pressed.
I 0K
192 08 S YRR
3 21 0k

1 2 SWAFP . . <CR»
l
L2 DUB 4« o <ERZ
0 VARIABLE X bRy
100 X | X 7 <CR>

100 0Ok

-1 5 MAX . «“CR&
S 0Ok

SO TING & AEERS
-1 Ok
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L Colon definitions

FORTH allows definition, i (s compul ation. of new words
terms af Pre mned woards by means  of
definition. Its as Follon 4

tONEW. WORD WORD1 WORDZ

This sequence crea

whern axecutad
wensawe AN e
aach of the wo
1o there

ng with

W
MOTE &~
the FORTH dictionar

in

already ex

il .

an ereor will o

amplest -

VERAGBE +

to be the average of the top

& word AY
ack. for example

Thie defines
two numbers on the st

T % AVERAGE
3

for

THis word adds 2 to the numbsr on the top of the sta
axample

& ZADD . LCR:
2 0k

10. Loops

There are two basic aperation . the

1L G =

fa) Limit index DO

DO TFORTH words®  dncrement L

() Limit

forms the "FORTH we
to Limits dneremne

lLaoop
from dne

Im da)
for each ¢

"H

In (h) the loop perfor
each unt  from
ementing ) by 1@ val

are kept on
I W The

The . and the
tha RETURN ciur
index from th tuwrn st to the paranes
wards DO LOOF and L. anluy be w
SEUUENCE.

ON definition
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Examples: —

COUNT.UP 10 © DO T . LOOP GR &
Ok
JEC Mk
COUNT.UF <CR*
AFL V2 3T BRGNS
k.

PCOUNT.UFL 40 0VDO T e Fo+oLOOE § DR
QF:

COUNT .. UFP1 <CR»
03 6 9 0k

: COUNT.DOWN -10 O DO I . -1 +LODOF 3
Ok

COUNT. DOWN <CR3>
0 -1 -2 -3 -4 -5 ~& ~7 -8 =9 ~10 0K

TUTORIAL EXAMFLES FOR EBEGINERS

The following examples demonstrate a number of the basic
features of the FORTH language. Each example can be entered
from the keuboard. In a number of cases we have presented a
BASIC equivalent program. Howaver, do  remember comparing
computer languages can be misleading and should only be done as a
guide to help understanding. Study the examples, experiment and
see if you can firetly understand the FORTH words. and secondlu
try to rewrite each example using a different techniaue.

HAVE FUN b1ttt rrrrirint
NOTES
L. The symbole <CR> indicate the vyellow carriage return
kay is pressed.
2 In most of the examples the FORTH responses are
underlined.
S Remember SFACES between FORTH words are significant.
FORTH TUTORIAL——1 addition of two constants
FORTH BABIC
1 CONSTANT A <CR> 10 A=1
Ok
2 CONSTANT B <CRX» 20 B=1
Ok
AR+ . <CRX» IO FPRINT A+E
E 0Ok
40 EMND
47



FORTH TUTORIAL-——2 Reverse POLISH expressions

FORTH

CONSTANT A <CFRx lo f=d

oo

COMETANT

(=X

OMETANT

A0 FRINT Gyl /g

Ok

TIMT fdee R

& DUR % B o+, CR:
30K

O VAR
(]

[ARLE D <O

D@ = . bR SO FPRINT ARC-A8

D9 .
O Ok

MOTES @ -
The ratio A/E
it two's conpliment

to FURTH & 1&-
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FORTH TUTORIAL—3 Timing loops
FORTH BAGIC

DECIMAL <

10 PRINT "GSTART"

st BlIE IRl S aat

# R R TR S SR (B A 20 NEXT 1

§ R AL FRENT TN E

[ulEs

i TIMERL CR ST CRE Jli FL .EF & S0 END

TIMERL < CR:
START

FINISH :
ks ]

DECIMAL Lo BRINT “START"

Vao b LooE

"FINIEF
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FORTH TUTORIAL-——4 Calculations in different BASES

DECIMAL < CR>

O
4 CONETANT C <CR>
Ok

8 CONETANT D <CR>

DECIMAL <CRX>

O
: QCTAL 8 BABE ! 4
O

¢ DECIMAL-LOOF 10 1 DO T . LOOF 3
O

DECIMAL-LOOR <
1 2345 6.7 891
¢ DECIMAL-BINARY <

DO DECIMAL CR
Lol UOBRIMARS
LOOF &
Ok
DECIMAL <CRX
Ok
10 O DECIMAL-BINARY <
0 Q -

WD

Qk:




FORTH TUTORIAL--S

Fast screen clear programs

FORTH

§ EN=CLEARD 0 G e

Q!

MOTE S = The efinition clepars the screen when uvou type
() Sesemeduiten SryenS convenient, but very {fast |

Ok

MOTE:2 - The MIBOE memory mapped screen startse at  DOOOH and is
400H bytes long.
REEM-CLEARET  DECIMAL 12 EMIT 3

MOTE: -

BASIC

10 FPRINT " C "

FOEE .0

40 HMEXT I

H0 O END

The above definition is

simple and very fast.

~- Equivalent to SCREEM-CLEARIL.

8 TO S4247

- Egquivalent to SCREEN-CLEARZ
SLOW Tiririrrrngy
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FORTH TUTORIAL——6 Character display program

This program fills the screen with each MZIBOK V.D.UL
character, starting with code O through to code 253. As each
screen contains 1000 characters a total of ZEE000 characters are
written to the V.D.U. NOTE., the FORTH run time. With practice

this could lead to some interesting araphics programs [T
FORTH

: SCREEM-DISFLAY <CR:

) BOG T FILL LOOF <CR*

F
DECIMAL «Cl
§ “CREF

0Ok

SCREEN-DISFLAY <
Ok e UM TIME rowahly 14 seconds
BASIC

10 FOR K = O TO 255

20 FOR I = S3248 TO 54247

0 FOKE Ik

40 NEXT I

30 NEXT K

LHO END e e e RUN TIME rouwghly 20 to 20 minutes 111000

52



FORTH TUTORIAL—-7 HEX dump program

HEX
Qg

FDUIME

AEX 10O % DUF 100 + BWAF 40R»

G EMIT «CR

. 10 S e T
10 (1) 2y
nooroco
10 00

Qs

& FDUMP <CR

FOLIMF @
top of the

HEX

53
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FORTH TUTORIAL-——8
Structure

(false)
IF (true)

The FORTH ward IF

*FORTH words®

on  the top of the stack.

TFORTH

words’

at IF.

fallowing
following THEN are alwaus executed irrespective of true or

THERM

*FORTH words”

tests for a O (false) or a non—zera (truel

If false the program branches to the

THEN.

NOTE:~ that the "FORTH words

false

Program to print the absolute value of a number:-—

ABRSOLUTE-VALUE DUF O

Ok ]

1

IF MINUS THEN . 3

]
True if the top

of the stack i
negative.

=3

If negative change sign.

& ABRSOLUTE-VALUE < CRx

S6 Ok

56 ABRSOLUTE-VALUE <CR>

Sé& Ok

Frogram to
divissible by & given integer:-—

print the

numbers

DIVN 100 1 DO DUF
I SWAF  MOD

o= IF T
THEN
THEN DROM

DIVN «CR>

(B

LOOF

MOTE S —

¢ IF MODULO

( remoayv

betwesen 1 and 100 which are

( set loop limit ) e
( divide loop index by <CR>
and put remainder
Ll e COR>

numbear and
MC

Y SER
"(" followed by a space iz the
FORTH word for defini the




FORTH TUTORIAL--9 IE=————FLSE:

Stiructure

(false)

IF  (true) FORTH words®  ELSE "FORTH words®  THEN *FORTH words®
As  with IF---- EN the IF tests the top of the stack. 1Lf

tirue  the TH words”™ between IF and are  edecuted. The
3 wchaes to the *FORTH words® following  THEN. If

hTH words® between ELEE and THEM are executed.

towhathar a numer rapresenting a tempaerature. is

= than 15 19:% than 150 the program prints

3| P I+ greater then 130 the

message " DANGER--—--—- TOO HOT ".
areater or less than 150 ) <CR»

Test +for

L TEME-
=MPERATURE

TEMF-TEST

55
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SAFE " (
SAFE if 150 )
L ODANGER —ee- TOO HRT " PRINT nessage DAN&Eh
- TOO HOT if >150 1}




FORTH TUTORIAL-——~10 BEGIN-————————— UNTIL

Structure

BEGIM TFORTH words® UNTTL
]
[}
Exit if true.
The top of the stack is tested at UNTIL. I+ false (0) the
loop commencing at BEGIN is repeated. If true (#0) an exit from

the loop occurs.

Frogram to print the numbers between 1 and 100,

3 HOUNT © BEGIN 1 + DUF . CR { Add 1 to stack and
Print number ) o

100 = UNTIL & CIf # 100 repeat

O

EOUNT

1

F

4

49
100
[NiZe

NOTE: ~ Compare timings for a longer loop - say 2000 for the
program  and a similar program which ases  the JNES
construction.
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FORTH TUTORIAL-——11 BEGIN———WHILE—~-UNTIL

Structure

BEGIN TFORTH words® WHTLE Chr ue) TFORTH words?® REFEAT
(fal sa)

the

ta

in  thie loop is made at WHILE. If £al

The test
I true the program continue

program exites from the lcop.
REFEAT and then branches back to BEGIM.
the numbers and their sguares, starting from

= JEOO.

Frogram to print all
1ty stopping when the square
@ SOUARE 1 )y CH:

BEGIN DUF DUF ¥ ¥ { Number and square on stack
¢ Is square < 13500 ) «<CR>

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

ak

SOUARE <CR»
14 1
24
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FORTH TUTORIAL——12 Prime numbers
Frogram to print all the prime numbers between 1 and a given

number.

1 VARIABLE FRIME <CR>

Ok
1 VARIABLE FLAG <CRx
Ok
¢ TEST O FLAG ! FRIME 9 ¢ Set FLAG to zero put
prime on stack ) <CR:
2 D0 FRIME ® I MOD O= ( Loop from 2 to FPRIME-1 <CRX>
Divide prime by loop index.
IF 1 FLAG ! LEAVE -
{ Modula = O, number iz not a <

THEN LOOF 3

FRIME. Set

FLAG = 1 and EXIT
LOOF. =

Fi

Ok
Store loop index
variable FPRIME. )
Test to see i+ F

FRIME ) <CRH:
{ If number is a FRIME print

: PPRIME 2 DO I FPRIME | TEST

FLAG @ O=

IF I . CR THEN Y MR
LOOF 5 <CR>
OF

1000 FPRIME <CR>»

1
&
5

58



More FORTH

Learning a new computer language can be difficult, time
consuming and at worst frustrating. This is particularly true
with FORTH where ites suntax ig "foreign' te the reader. One
technique which helps new FORTH proarammers become proficient is
to study published programs. At first constant reference to the
+ig-FORTH glassary is needed to decode FORTH words. However .
yow will find, with p ctice that it is possible te read and
understand FORTH listings.

There are three major souwces of example progranss firstly
the popular american and U.k. computer magar iness secondly the
american fig-FORTH Interest group publications and thirdly the
[ o FORTH Interest aroup 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.E. FORTH Interest groups
independent aorganizations dedicated to  supporting the FOR
language. Both groups publish a magazine. These publicaticns a
full aof helpful tips and example programs.

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

§ 8 The Hon Secretaruys
FORTH INTEREST GROUF U.k..
C/0 38 Worsley Road,
Frimley.
Camberley.
Surreuy, CULS SAU. Tel. ( Q2518 )

2 FORTH INTEREST GROUF.
F.O. BOX 1105,
San Carloss CA 94070,
U.5.6.

The U k. FORTH Interest aroup’s Magazine 1is called
FORTHWRITE FIG UK. Fecent issues include articles on multi-
dimensional arvaus, I80 FIG Assembler. INFIX to RPN,  &S02
Assembler, discompilers double precision arithmetics. and a CF/M
FIG FORTH update and editor.

The american fig-FORTH group’s magazine ise called FORTH
DIMENSIONS. All  the information published in FORTH DIMENSIONS
has been placed in the public domain by £ig-FORTH. The following
short programs are taken from FORTH DIMENSIONS. Our thanks tao
fig—-FORTH and the authore 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 aroups.
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HELP

SCR No. 6

THE ‘HELP' COMMAND IS PROBABLY THE MOST USEFUL OPTION FOR
A FORTH SYSTEM. IT ALLOWS YOU TO VIEW THE DICTIONARY WORDS
AND LOCATE THEM IN MEMORY. WHEN YOU ARE TESTING NEW
DEFINITIONS, IT WILL SHOW RE-DEFINITIONS. IT IS AWAY TO
LOCATE WHERE A MISSING WORD SHOULD BE, BUT ISN'T.

IF YOU MAKE A COMPILE ERROR FROM DISC, ‘HELP’ WILL SHOW
THE WORD IN WHICH THE ERROR OCCURED.

YOU SHOULD MODIFY THE FOLLOWING DEFINITIONS TO THE FORMAT
YOU WANT. FOR OBJECT CODE EXAMINATION, | LIKE THE CODE FIELD
ADDRESSES AS SHOWN, SINCE THIS IS WHAT RESULTS IN THE COMPILED
CODE. FOR A QUICK SNAP-SHOT OF THE DICTIONARY, | JUST PRINT
THE LENGTH AND NAMES.

JUST TYPE ‘HELP’ AND HIT THE ‘BREAK’ KEY TO STOP.

SCRNO.7
(HELP) HEX
00 CONSTANT LAST. LINK (IS $8000 on MICRO-FORTH)
4 CONSTANT # /LINE (WORDS PRINTED PER LINE)
:.NAME ( ENTER WITH ADDRESS OF LENGTH BYTE))

DUP C@ 7F AND DECIMAL 3 .R SPACE 1+ 3 TYPESPACE;

: .CODE-ADDRESS (ENTER WITH ADDRESS OF LENGTH BYTE )
6 + HEX 5 R SPACE;

: .HEADER ( ENTER WITH ADDRESS OF LENGTHBYTE )
DUP .NAME .CODE-ADDRESS;

?TERMINAL 0 ; (USER'’S MACHINE DEPENDENT TERMINAL BREAK)
(RETURN ‘00’ FOR NO BREAK, AND ‘01’ FOR A BREAK)
8LOAD ;S 8/27/78 WFR

SCR No. 8
(HELP, CONT. )
- LINE (PRINT A LINE OF NAMES AND CODE ADDRESSES )
4 /LINE 0 ( ENTER WITH ADDRESS OF LENGTH BYTE)
DO DUP .HEADERSPACE 4 + @ DUP LAST.LINK=
IF LEAVE THEN LOOP ; (EXIT WITH NEXT ADDRESS )
:HELP (PRINT DICTIONARY FROM TOP CURRENT WORD DOWN )

(TOBOTTOM. FORMAT IS LENGTH COUNT, 3 LETTERS OF )
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9 ( NAME, AND CODE FIELD ADDRESS. WILL TERMINATE )
10 (UPON LAST LINK VALUE OR A TERMINAL BREAK. )
11 BASEC@ >R CURRENT @ @

12 BEGINCR .LINE DUP LAST.LINK = ?TERMINAL +
13 END DROP (LASTLINK) R> BASE C;

14

15 DECIMAL ;S 8/28/78 WFR

HELP

4HEL 1EBB 5.l 1E90 7 HE 1E80 13.CO 1E68

5.NA 1E43 6# /L 1E39 9 LAS 1E2F 4TAS 1E25

4BOO 1B8B 2—> 1B6A 4TUB  1B57 3TTY  1B44 0K

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.

CONOUPLWN=O

GOOD LUCK, WFR

SCR No. 3

GLOSSARY DOCUMENTATION — D.W. BORDEN

AFTER READING W.F. RAGSDALE'S ARTICLE TO THE ‘HELP’ COMMAND
IN FORTH DIMENSIONS NO.2 AND SOME PROPAGANDA FROM FORTH INC., |
WROTE A SHORT PROGRAM WHICH PRINTED OUT EACH FORTH WORD AS IT
IS DEFINED, THE ADDRESS OF THE LENGTH BYTE AND THE ADDRESS OF
THE PARM BYTE. AFTER EACH ENTRY, | PRINTED ELLIPSES TO ALLOW
A HANDWRITTEN ENTRY OF WHAT EACH COMMAND IS SUPPOSEDLY DOING.
THE ADDRESS OF THE PARM BYTE IS USEFUL SINCE THAT ADDRESS
APPEARS IN HIGH LEVEL COLON DEFINITIONS ‘OBJECT CODE. THUS, IF
YOU HAVE NOT WRITTEN YOUR OWN FORTH SYSTEM, YOU CAN HAND
DISASSEMBLE ( DISFORTH MIGHT BE MORE APPROPRIATE ) EACH COMMAND
AND SEE WHAT IT IS DOING.

OF COURSE A DISFORTH PROGRAM COULD BE WRITTEN AND | HAVE DONE
SO, BUT | AM NOT HAPPY WITH ITS OUTPUT FORMAT YET. | ALSO HAVE
WRITTEN A TRACE WHICH PUTS A TRAP IN ‘NEXT’ AND LISTS EACH FORTH
COMMAND EXECUTED. VERY USEFUL FOR DEBUGGING. S 01/31/79

SCR No. 2

( GLOSSARY OF FORTH WORDS WITH HEAD AND PARM ADDRESSES )

0 VARIABLE CMD ( TEMPORARY VARIABLE TO HOLD COMMAND )

: TOPOFPAGE CRCR[CMD HEAD PARM |CR;

RN BRI e . et st I;
: GLOSSARY TOPOFPAGE CURRENT@@CMD ! ( GET TOP CMD ADDRESS )
BEGIN

CMD@®IF CMD@ C@DUP 80 AND — ( GET COMMAND LENGTH )

DECIMAL . HEX 4 1 DO ( PRINT COMMAND LENGTH )

CMD@! + (INDEX FETCHED IS 1-2-3)

C@ECHO ( PRINT COMMAND LETTER)

LOOP SPACE
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11 CMD@.H SPACE ( PRINT COMMAND HEAD ADDRESS ) example fig-FORTH

12 CMD@6 + .H UNDERLINE CRCR (PRINTCMD PARMADDRESS) |  .”

13 CMD@4 +@CMD ! ( PICK UP LINK WITH NEXT CMD ADDRESS) | 2

14 ELSE QUIT THEN ECHO EMIT

15 AGAIN; S 1/30/79 Dwe H H. (hex
output)

GLOSSARY

CMD HEAD PARM
SGUG o RAREID. v BRUE  BRn. .. A AD...... . oAAL ALG.
SUNBSABEE THIREES | SRHL. 1 ST PrmsaMOS, .o S <o iR N, 9
STOR 1BBY MBBEL . /i v s 5ot T pie bt s AR T
SEMD TBBOWCECTEN. 35T, 30 IRIORCL) i, 00 3 SRS, i 300 Fid. Aol
GOTEM BRI (BRI AN T AT SO O, 5000 il T 51 61 E]
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Recursion —
The Eight Queens Problem

Jerry LeVan
Dept. of Math Science

Eastern Kentucky University
Richmond, KY 40475

The Eight Queens problem has been often used as a textbook problem in
grogramming, particularly to illustrate recursion. | present here a solution in
ORTH.

Recursion is the technique of allowing a procedure (a FORTH word
definition) to call itself. This is normally blocked during FORTH compilation,
to allow an old word name to be used in a new definition of the same name.
For example:

:HELP CR CR HELP CR CR;

The new definition of HELP will execute a previous definition, but with two
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 word will compile a call to the word in which it is located:

:DEMO

IF MYSELF ELSE —THEN;

In this example, if the test is true at IF, at MYSELF a call to DEMO will
occur. This is accomplished by defining MYSELF as IMMEDIATE. At com-
pile time, MYSELF executes and compiles the execution (code field)
address of the most recent (actually incomplete) definition in the CURRENT
vocabulary. The fig-FORTH definition 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 than necessary.

The output gives the calculation number on which the answer was found
and a list of the eight row numbers, column by column on which the queens
are located. Now it’s your turn to DO-IT.




CR # 02 ,

0 ( 8 queens by Jerry LeVan WPR-79DECO2 )
1 : 28 DUP + ; ( double a value ) 2

2

3 : MYSELF ( allov a word to call itself, by recursiom )
4 LATEST PFA CFA , ; [IMMEDIATE

L]

6 : IARRAY ( wakes an array of l s, as._ gtven by imput )
7 <BUILDS 0 DO I , LOOP

8 DOES> SWAP 2¢ 4+ ; ( leave address vithin array )
9

10 8 IARRAY A ( these form workspace foc the solutions )

11 16 IARRAY B

12 16 IARRAY C j
13 8 IARRAY X ( this conteins trial solutions )

© 14 == °

15 4 o n’

more 8 queens WFR=-79DECI2 )
SAFE

SWAP OVER OVER OVER OVER

=7 ¢+ C €& >R

+ B @ >R .
DROP A @ R> R> #* # .

o

.

AP OVER OVER OVER OVER
- 2 ¢+ C .0 SwAP !

+ B 0 SWAP !

DROP A O SWAP | ;

LR R NV ] buu—-os

12 SWAP OVER OVER OVER OVER
13 - 7 4+ C 1 SWAP 1

14 + B 1 SWAP !

15 DROP A 1 SWAP | ; =—>

cx # ok ; 1
0 ( more 8 queens WFR-79DECO2 ) F
1 0 VARIABLE TRIES :

2 g PRINTSOL ( print one solution )

3 o" found on try " TRIES @ 6 .R 8 9

4 DO I X @ 14 S .R LOOP CR ; -

S : TRY 8 0 ( search for answers )

6 DO 1 TRIES +! ?TERMINAL IF QUIT THEN DUP I SAFE
7 IF DUP I MARK

8 DUP I SWAP X |

9 P 7 < Ty ; !

10 IF DUP 1+ 1?STACK MYSELF ELSE PRINTSOL THEM

11 DUP I UNMaTK

12 THEN

13 LOOP DROP

14

15 ¢ DO~-IT OTRIES { O CR TRY ; ( This tums the prodlem )
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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 tape based 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 yielding more 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 XTAL BASIC 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 perplexed NASCOM owner may well raise his hands in horror and as
‘But where do | jump into this rat-race? If | add an ‘X 'K BASIC to my 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, the perplexed ‘home-brew’ system owner has virtually NO choice —as
far as | can tell, there has (until now) been no Z80-based ‘8K’ BASIC
available to such a user.

| 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 seg, it
contains several ‘extras’ not usual in most implementations of BASIC, and
some of these are explained in a little more detail in Table 1. The purpose 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 and also saves storage space (sometimes quite drama-
tically —~ as one prominent advertiser puts it, ‘it packs the RAM more
tightly!’).

To illustrate this point, consider the following one-line ‘program’:

FOR | = 0to 9:PRINT SQR (I):NEXT:END

A normal text editor would store this line in memory in the form of ASCII
codes, thus:

FORI=0TO9:PRINTSQR (I) 46 4F 5220 49 3D 30 20 54 4F 20 39 3A 20
50 49 4E 54 20 53 51 52 28 49 29

. .. and so on. This would be abbreviated by the BASIC Interpreter, making
use of the fact that the Hex numbers 80H to FFH are not ASCI| codes, and
representing each reserved work by one of these codes:

FORI=0TO9:PRINTSQR (l) :NEXT:END812049B03020A220393A
2098 20 B8 28 49 29 3A 82 3A 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 a simplified 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.,
2EO00H 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 OE80H to
2EO0OH, 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 its original 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 done by printing the ‘Clear Screen’ character
(ASCII code OCH, butis 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 3E 0C LD A0CH
2D02C3F42B 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 2EO00H and not destroy our new routine.

Now we must actually put the command word and address into the tables:

OE80 C3 4C 53 80
€ TS
OF80 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 OE83H, 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 not matter in what order we define the new commands and
functions — execution speed is exactly the same whether the command is
the first or last in the list.
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FUTURE DEVELOPMENTS

Xtal BASIC is being developed on several fronts at the present time. First
we are making it available on other Z80 machines — as well as the NASCOM
I/, it is now available for the SHARP MZ80K. Although this machine
already has a BASIC, itis 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 the MUSIC, Real Time Clock and Tape
Data File commands), although SHARP BASIC does have 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 2FOOH, 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 due to 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 from owners of ‘home-
brew’ Z80 systems who are interested in adding Xtal BASIC to their
machine.

Although | feel that it slightly defeats the object of expandability. Xtal
BASIC is now available in EPROM (2708s) to locate from address EOOH-
FCFFH. In this case, TEXT is from 1000H, as we might 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
withinCthe 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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(UNUSED)
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Limit of RAM Space

TOPRAM (loc stored at (0 C92H))

TXTUNF (loc stored at (0 CB7H))

TEXT (loc stored at (0 C8CH)
and (1283H))
2D00H

1000H

OE8OH

OEOOH

0C80H
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TABLE 1-XTAL BASIC 2.2 SPECIFICATION

COMMANDS
CALL CLEAR CLOAD CONT CSAVE  READ DATA RESTORE DEF FN
DIM EDIT END FOR TO STEP NEXT GOSUB RETURN GOTO
IF THEN INPUT  LIST MON NEW ON ouTt POKE POP
PRINT  REM RUN SPEED STOP WAIT

FUNCTIONS
ABS ASC ATN CHRS$ CMD$  COS ERR EXP INCH INP
KBD LEN LEFTS  LOG MIDS PEEK Pl POS AND RIGHTS
SGN SIN SIZE SIZE§  SQR SPC STR$ TAB TAN 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 specified points.
ON ERR GOTO. . /ON ERR GOSUB . . — Handle errors from BASIC.
CMD$ - Display reserved word and 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 an on-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 FASCAL and program their computer
entirely in a high level language. At a later stage learninag

280 machine code and Assembly language programming is the next
natural  progression along the rosd to mastering all the features
of the MI

Th article is the first in & series which will be included
in  the SHARFBOFT WUSER NOTES. These articles we believe will
help those readers whose knowledge of assembly language is
limited to experiment with 280 machine code.

i+ you  are wunfamiliar with the basic principles of the
ation of a microprocessor or the representation of data and
code instructions the we recommend that you read selected
+ram the following books -

w An o Introduction to Microcomputers.
Yalume O - The beginners book.
Volume 1 ~ Basic concepts.

by Adam Osborne
Oshorne Associates Inc.

2 Fraogramming the Z80.

bu Rodnay Zake

180 Microcomputer Handbook.

by William Bardeac
Howard W. Sams and Co.

The series will be based on practical examples which vouw can
Fun o on your computear., Often we will include suggestions Ffor
extending the proarams epre ted in the text. Do remember the
best way to learn machine code programming is to experiment with
gimple examples.

We have chosen the MIBOK "Bystems" and "FDOS" programs to
denonstrate our examnples. This choice was deliberate because
these programs offer similar tacilities for both tape and disc
based MZIB0K computers. If you have a different 780 Assembler,
for example ZEM., the ex oles can be programmed on your MIBOK but
the program preparati and assenbly instructions will be
different. ;
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We start the series with a4 few basic assembly language
definitions.

1. Label s

Labels are used in assenbly lLanguage programming to identify
lacationst for example specific locations in & program
where an instruction sequence begines, or where a constant is
located, or where a variable is to be stored. The use of a
label in an assembly language program provides the means to refer
to & location mnemonicallys 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 NDT a memory location such a label is called a SYMEOL.

A LABEL consists of one or more characters where the +irst
six characters must be unique. The first character is normally
a letter. The characters comma (s)s colon (). semicolon (§),
plus sign (+) and minus sign (—) must NOT be used in &

memory

space ( ).,
label.
The reserved names § AsBsC.DyEsHLWFy IR
IXs IV4SF
AF . BC.DE HLAF " s BC” . DE™ s HLT
CoNCy ZsNZy My Py PE, FO

MUST NOT BE USED AS LABELS.

Label selection rules Tl

1 Do not use labels that are the same as the I80 instruction
mnemanoics.
Do not use labels that are larger than the Assembler

permits.
Avoild special characters, non-—alphabetic and non-numeric.
labels that could be confused with each other,

4. Do not use
for example avoid the letters 1,0 and I and the numbers 1,0
and 2.
-1 When you are not sure if a label is legal. do not use it.
Constants

Constants are used in ZB80 assembly language programs
numerical values. Although numerical constants

reprasent
280 microprocessor  in binary.

expressed internally in the
Assembler
or decimal notation.
hexadecimal number. for example

2AH or O010H or +01H
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permits such constants to be expressed in hexadecimal
The postfix symbol "H" is used to denote a




The absence of a postfix sumbol or the inclusion of the
postfix symbol D indicates a decimal value., for example

00 or 0200 or 26 or 28D or +0%%
It is good practice to start all hexadecimal numbers with a

number s avample  the number AOH could be considered ke an
Assembler to represent a label. Howevers TAOH will not confuse
the Assemblear.

Mumerical nte are limited in magnitude to 2 it thew

are reprasented by a single bute ar to 43535 i+ a double tte.
Expressions

An expPresslon ie a sequence of one ar more lahele and/or
d by the arithmne

numarical constants separat operations 4. (
these suymbols represent the operations add and subtract ). A
aupression  defines W in terms of an alaebraic  euwpre ian

that is evaluated at as time SHMOT at program e

tima. amb lers evalu QHPIessions
left to righti cperator prec in
evaluation and pare NOT be used the order of
CREra
It mini g prac
address
address,

evaluation
large, i.e.

Assembly statemernts
B0

thires tup Ement .

ONE Line of

cod

Comment

Comment
Program to prov
in no oways. aff

included in an
i i o

d by the

A icolon as  the ledft
mosty non- commentary. for example

s My first progeram

i

H

§OLMPUT utine

i Wittt Jokir.
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Instruction statements

Inetruction
instruction mnemonic

statement e
ar aperation code

amsembly  language
) The OF<CODE
appropriate

specify a ZBO
( OF=CODE

must be followed by an

may be preceded by a label and
"OFERAND" corresponding ta the instruction addressing mode. The
operantd  may be (ol lowed by any  commentary  desired. Thuss the
fields in an instruction statement are @
(LAREL )Y  (OF-CODE)  COFERAND)  (COMMENT )
where the (LABEL)  and (COMMENT) fields are optional and the
COFERAMD Y tfimld 18 appropriate to the instruction addressing
mode .

Moel Assemblers use a special sumbol, called a delimiter, at
the beginning or end of each field. The most obvious delimiter is

the space character.
Aasenbler delimiters

The following table lists the standard ZI80

After a label.
Between operation code and

addresses.
a Between operands in the
address field.
H Before a comment.
Directive statements
Directive statements are included in an assembly code
program to guide or instruct the Assembler duwing the assembly
rocess. ne obvious example is the instruction END which

informs the Assemblear

that it has reached the end of a program.

Developing ZB0O Assembly language programs

The SHARE
of a set of
figure below.

0 assembly
interconnecting programss

language develaopmaent programs consist
these are shown in the




The text editos used to prepare an assembly 1language
PEQIrEM. Remembers 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 havae been translated ta machine cade. This pragram
can be located anywhere in the MIEBOE RAM. We sau that the
pragram  is +elocatable because it does not contain, at  this
ctages absclute memory addresses. The final stage in the
development cuycle invalves linking the I80 program. This is
done by a leader program which outputs from the loader phase the
machine code program which 'is run as a stand. alone Z80 program.
I+ the program contains errors and will not run correctly it can
be tested and the erraors remaoved by a fourth program called the
symbolic debugger.

Each of these distinct stages in the development of a IZI80
pragram will be considered in mare detail in  this and future
articles in this series.

Tha t

adi tor

Freparation of an assembly language program using the text
editor is the first step to master. The SHARF text editors are
based on & format developed by the Data General Corporation {for
the NOVA series of minicomputers. Irn 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 araphics display
problem given in the FORTH tutorial. This allows machine code

run times to be compared with both the BASIC and FORTH times
previcusly reported.

In assembly language there is no unique solution to this
prablem. Owr  obljective is to see firstly how many different
waus we can solve the graphics display problem and secondluy which
solution runs the fastest.

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

At this stage typing T
carriage return key is pressed.
empty.

To insert text tupe I 2 The system is now readu to
accept text. Enter the leluwlng short programs —— each line is

where <CR* denotes the uyellow
shows that the edit buffer is

termxnatei with a <CRk. NOTE the layout -~ the terminators are
ia 2 . Twila aAnd TS Use the editor correction commands te
correct any typing errors. Azsemble, link and run the example

78




Proarams. In each case make sure you understand the 780
instructions. The notes at the end of each example are provided
as a guide.

Assembly Language programming -« EXAMPLE 1.
Graphices display using two loops and subtraction with carry.

i EXAMPLE 1

LD A0

OUTERELD BE, DOGOH
LOOPELD HLs DIFFH
LD (HE) s A

INE BC

SBC HL.EBC

JENZ LOOF

TNE A

JEPONZ, QUTER
JE1200H

EMD

Assembler output.

oL
02 ZEQO LD As O
0%
04 0O100D0O OUTER: LD EBC, DOOOH
QO .
0é& Z1FFD3 LLOOF 2 LD HL, DEFFH
Q7 02 LD (BC) A
08 OF INC EC
QP Q008 ED42 SBC HL.EBC
10 GOOC C20300 JE NZ. LOOF
11 QOOF 3C INC A
2 0010 C20200 JF Z,0UTER
A OO1LE CEO0L2 JF 1200H
14 00tée END
LOOF Q005 QUTER QOO

Link toader output.

LINEING EXAMPLEL.RE
TOF ABM. BIAE $4600
END ASM.RBIAS $4614
BAVE EXAMPLE. ORI
LOADING ADDRESS 444600
EXECUTE ADDRESS $4600
BYTESIZE $0Q014

Notes

. fps=sembled with FDOS.

. Register A heolds the display character code -- 0 to 25S.
Register pair BC initially halds the start of the display RAM
(DOOOH) ~—— this is incremented each time round the inner loop.

g -

o,
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4. Register pair HL holds the address of the end of the display
RAM (D3IFFH) . Hence the LOOF is terminated when HL-BC -3 O,

S. RUN time roughly 6.2 seconds.

. JF 1200H —~ warm start to FDOS —~- can be replaced with JF 0000H

Assembly language programming - Example 2.

Graphics display using multiple register transfer.

8 EXAMPLE 2

LD

A0

OUTER: LD HLyDOOOH

LD
LD

BC, D1OOH
E, 0

LOOF1:LD (HL) 4 A

LD

(BC) s A

ING HL
INC EBC
INC E

P
LD
LD

MNZ . LOOF1
HL.» D20QOH
BC» DEOOH

LOOF2:LD (HL) . A

LD

(BC) . A

INC HL
INC BC
INC E :

JF

NZ . LO0OFPZ

INC A

JE
JF

NZ s QUTER
1200

END

Assembler output.

o1
02
o3
04
05
06
a7
08
09

1o

QOO0
0000 ZEOO LD A0
Q002 2100D0 OUTER: LD HE. » DOOOH
0100D1 LD BC.DIOOH
1EOQ 1.D Ea
w7 LOOF1 = LD (HL) » A
Qa2 L) (BC) A
23 TRES S
825 INCG  RE
e INE T E
QOOF C20A00 JF NZ s L.OOF 1
OO12 2100D2 LD Ml I
Q015 0100DE L.D HC, D
0018 LCOF LD (ML) » A
0019 LD (BCY 4 A
001A ING  HL
QO1R ING  BC
0o1C N E
Q01D C21800 JF NZ,LOOF2
Q0Z0 EC ING A
Q021 C20200 JF NZ, QUTER
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FRoiie M S

o024
OO

O

B

£ Assembl ed using FLROS.
24 Two screen locations L opar loop.
B RUN time rovably 2.7 ssconds.

Assemixly Langusge programming - Examp ]l
Graphics display using block move insbtio

TV E .

3 EXAMPLE X
LD A0
OUTER:LD Ca0
LD HL»CFFFH
LOCIF: TNE ML
LD (ML) s/
e C

JF NZ. LDOF
LD HL, DOBOH
LD DE.D10OH
LD BC.0L00H
LDIR

LD HL 2 DOOOH
1D DEa DROOH
LD B 0100
IRDIT R

LD MLy DOGOM
1. DE. DEOOH
LD BCy0LO0H
LDIR

ING A

JF NZ. OUTER
JELEO0H
END
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fscsembler oukput.

01 [aleTale]
0z 0000
03 0000 ZEOO LD Fa Q)
o4 0002
OUTEFR: LD Ca

05 Q02 OEOO
0& Q004 Z1FFFC LD HL, CFFFH
07 0007 2F LOOF ING  HL

08 aoag 77 LD (HL) v A
09 0009 OC ING

10 QAOOA C2O700 JP NZJ LOOP
il QOOD 2100D0 LD HL » DOOOH
12 0010 1100D1 LD DE.D10OH
13 QO1E 010001 LoD BC, O100H

14 0014

15 0016 EDEO LDIR

16 2100D0 LD HL » DOOODRH
17 1100D2 LD DE .« DZOOH
19

20 EDRO LDIR

21 3 2100D0 LI HL » DOOOH
22 1100D3 LD DE» DEOOH
23 D029 010001 LD BCa O100H
z24 OORC

25 OOZ( EDRO LDIR

2 QOZE 3C ING A

27 O0ZF CR0Z00 JF NZ.0UTER
2 0032 CR0012 JP 1200H

2 QOZES END

LOOF QOQO7 QUTER Q002

Link loader output.

LINKING EXAMFLEZ.RB
TOF ABM.RIAS 444600
END ASM.RIAS 44435

SAVE EXAMPLEZ. ORJ
LOADING ADDRESS %4600
EXECUTE ADDRESE #4600
BYTERSIZE Q035

Notes.

Assembled using FDOS.

1o
2 256 bytes with display code then

2. Frogram fills first
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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fssembly language programming —— Example 4.

Graphics display using the stack pointer set to

display RAM.

i EXAMFLE 4
LD Ay O
OUTER: LD EyA
Co
D E. 0

p—
GOOZ IO
Qao4 47
OO0 4F
QOUOG  LEOO
0008 2IFFDI
QOO FQ
000C LS
QOOD 10
OOOE C200C00
Qo ‘CH
0oO1LR 1C
OO1LE C21100
OOLé

OOLe 5
0017 106
0018 C21600
QO1R C5
0OLC 1C
Q01D C21ROO

Ra O
Ha A
Cués
E.0
HL s DEFFH
GF 8 ML
B
E
La 00
BC
E
NZL LO0R2

EC

E

NZ. LOOFS
BC

E

NZ. LOOF4




25
26
27
28
29

0

LOOF1

0020 3C ING A

QOZ21 C20400 JF NZ,OQUTER
0024
0024 F9 LD
Q025 CZEO0Q0 JF
0028 END
DOac LOOF2 Q011 OO 00lé

LOOF4 OO01R QUTER QOO4
Link loader output.

LINEING EXAMPLES ., KR
TOF ASM. BIAS 6440
END ABM.RBIAG $4¢

SAVE EXAMPLE4 ., ORI

LOADTNE A REBE
EXECUTE ADDR :
EYTESLZE
Notes.
1. Assembled using FDOS,

Tor of stack set to the end of the dizplay RAM.
FUN time rouaghly seconds.

Exercises

The four examples each demoenstrate different technigues Ffor
solving the garaphics display prablem. Notice in all BEE
absolute jumps were Try to rewrite the amples using
rela Jjumps. “ cond suggestion for an exercise could he.
in example 1, to repl the & instruction with a se
camplimants the contents of BD and adds it to HL.
experiments —— thie is the best way to learn (s
programming.

Run times

the run time obtained from  the

Example
Examnple
Example

Example 4 =
Also
FORTH = 14 epconds
BASIC = A0 to 20 minutes LS 8 0 1 B ot O

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

NEWS

THE LOW-DOWN ON THE MZ-80B

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

In conclusion he says, “It's a 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
operatinF syatem, the languages, the documentation, its expandibility and
potential,

To read the report in full you can get a copy of the magazine from the Back
Numbers Department, PCW, 14 Rathbone Place, London W.1. Price £1.25.

"***GRAPHIC UTILITY PROGRAMS FOR THE MZ—80B"***

CHARACTER STRING UTILITY

Using this facility, it is possible to draw both vertical and horizontal character
strings into either of the graphic RAM pages.

This facility is useful for adding textual and symbolic information to graphs
and diagrams, such that both graphical details and text can be copied
simultaneously on the printer.

The full MZ—80B character set (including graphic and reverse symbols) is
available with this facility, and the character size (8 x 8 dots) 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 printed copy is centred across the range of printer head travel, soitis
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 supplied me with, | am
delighted with the results.

Only one thing mars my joy. Although the printer interfaces well with the
5P5025 BASIC, | am unable to persuade it to talk to my XTAL BASIC 2.2s.
My main problem is that while lunderstand that ports FF and FE are used for
the printer output, | do not know what signals are expected there. | would be
extremely grateful, therefore, if you could supply me with either a routine
which will work with Xtal BASIC or even sufficient details of the SP5025
ioutine for me to ‘cobble one up’.

Hy way of recompense, may | offer the attached BASIC routine for use in
the next user notes. | hope it is reasonably self explanatory, being nothing
moie than a simple crash-proof entry system for validating character,
fumeric and date inputs. There is nothing startling clever about it but
perhaps some readers may find it helpful.

Harvey Platter
Devon

CONTROLLELD ITiMEOLT
EE T I B Y B T R B W A S

| — S Hawr sweasw FL sttt e

32000 REN "X’ 1S HORIZONTAL SCREEN POSITION, 'Y’ IS VERTICAL SCREEN POSITION
32001 REN 2’ 1S INPUT STRING LENGTH, *11° IS COUNTER BASED ON '1’

32002 REN ’DD$’,’MM$’,’YY$’, ARE DATE SUB-STRINGS, ’DD’,’MM’,’G6Y’ARE NUMERIC

$2005 REM  ERQUIVALENTS 11

52004 REN "BD$’ AND ’AD$’ ARE NUMERIC PROMPTS, ’PD$’ & 'ND$’ ARE INPUT RESULTS
52005 REN ALL INPUTS ARE RETURNED TO WAIN PROGRAM IN ’ST$’ OR ’ST’

$2010 POKE4463, X:POKE4466,Y:RETURN

32020 ST$="":605UB32010

J2021 XX$="xxxXKXXXXXXKRXKKXXXKXXXXKKXXXXKXXXKXXXX "

32022 BL$=" a3

32025 REM 831 ALPHA-NUMERIC INPUT 13§34

32030 PR$=LEFT$(XX$,1) :PRINTPR$:60SUB32570:60SUB32010:FORI1=1701

32040 GETAS$: IFA$=""60T032040

32050 IFA$="8"THENII=1:607032075

32060 IF(ASC(A$)<32) +(ASC (A$) >90) THEN32040

32070 PRINTA$;:ST$=STS+A$:NEXT

32075 605UB32520: IF@$="N"60T032020




32080 RETURN

32090 GETA$: IFA$=""THEN32090

32091 IF(A$="8")8(CH=0) THENCK=1:RETURN

32092 A=ASC(A$): IF (A(48) +(A>57) THEN32090

32095 CH=1:RETURN

32099 REM 33 1] DATE (DD/NM/YY) INPUT  s8833

32100 CP=0:S57$="":57=0:605UB32010: PRINT dd/an/yy": 605UB32570: GOSUB32010
32105 CK=0:CH=0:DD$="":HN$=""sYY$=""

32110 FORZI=1T02:60SUB32090: IFCK=1THENZ1=2:607032225

32115 PRINTAS;:DD$=DDS+A$: NEXT

32120 XL=PEEK (4465) :POKE4465, XL+1:FORZZ=1T02: 60SUB32090: PRINTAS ; : HN$=MM$+A$
32130 NEXT:XL=PEEK(4465) :POKEAASS, XL+1: FORZ1=1T02: 605UB32090

32140 PRINTAS;:YY$=YY$+A$:NEXT

32150 DD=VAL(DD$) : HN=VAL (MM$) : 6Y=VAL (YY$)

32160 IF(DDCE)+(DDY31)+(NMC1) +(HM>12) THENGOSUB32500: 60T0D32100

32870 IF(NN=2)+(HN=4)+(HN=6) + (HN=9)+(MM=11) THENCP=1

32180 IF(CP=1)$(DD>30) THENGOSUB32500:60T032100

32190 IF(MM=2)8(DD>29) THENGOSUB32500:607032100

32200 IF(6Y/4<XINT(6Y/4))8(NM=2)3(DD>28) THENGOSUB32500:60T032100

32210 5T$=DD$+"°/" +HN$+"/"+YY$:5T=(DD810000) +(HN8100) +5Y: 605UB32520
32220 1F@$="N"60T032100

32225 IFCK=1THENST=0:5T$="00/00/00":60SUB32010:PRINTST$

32230 RETURN

32235 REM $188 NUMERIC INPUT 384318

32300 CH=0:CK=0:5T$="":5T=0:605UB32010: PRINTBDS;".";AD%:505UB32570
32305 60SUB32010:FORZZ=1TOLEN(BDS)

32310 60SUB32090: IFCK=1THENIZ=LEN(BD$) : 607032355

32315 PRINTAS; :PD$=PD$+A$:NEXT: 5T$=PD$: XL=PEEK (44635) : POKEA44S5, AL+1
32320 ST$=5T$+","

32330 FORZZ=1TOLEN(AD$):605UB32090: PRINTAS; : ND$=ND$ +A$: NEXT

32340 ST$=ST$+ND$:ST=VAL (ST$) : 60SUB32520

32350 IF@$="N"60T032300

32355 IFCK=1THENST=0:5T$="000.00":605UB32010:PRINTSTS

32360 RETURN

32499 END

32300 POKE44635,0:POKEA446,23:PRINT" Invalid date : Please re-enter .
32510 FORI=1TD5:MUSIC"A®:NEXT:RETURN

32520 POKEAA6S5,0:POKE4466,23:PRINT" Is data correct?  Type °Y' or °'N° °
32530 GETO$:IFQ$=""607032530

32540 IFQ$="N"THENRETURN

32550 IF@$="Y"THENRETURN

32360 601032330

32570 POKE4465,0:POKE4466,23:PRINT" Enter data in format shown '8’ to end °

32580 RETURN
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Dear Sir,
| enclose my cheque for £7.50 in respect of the 1982 subscription.

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

However whilst the various utilities and suggestions from other users are
useful | have not yet seen a suggestion or a programme to overcome, what |
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 amateur home ‘‘user”’ utilising the facilities of the computer for
personal business and financial affairs, for example. In many cases it is
difficult for the average personto check whether theirincome 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 | 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. | 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 “‘# # # . t # ') function in Sharp Basic? has any other
“user” any of their own home use programmes which may be of interest
other than games?

W. H. Fisher
Liverpool 12

Dear Sir,
| enclose a cheque for £7.50 against 1982 subscription to User Notes. | am
looking forward to receiving the fig-FORTH tapes as | 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 | discovered fig-FORTH and other standard
FORTHs and how | learnt an expensive lesson).

| 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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. It becomes quite advanced.

. It teaches very few programmes and since the skill of programming in
FORTH is not easily acquired, this is a serious deficiency.

. | find normal flow diagrams difficult to translate into FORTH, but only 3
pages are devoted to this topic — another loss.

. It is worth its cost — about £13.

G WD

J. R. Burton
Hampshire

Dear Sir,
| have recently received the copy of ‘Sharpsoft User Notes’ issue No. 3.

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

I found your ‘user notes' informative and well presented, | particularly
appreciated your approach to the reader as someone who is interested in
Iumlng and not someone to be talked ‘down to’. The software you pre-
sented was excellent, the right balance of informative and serious but

by hand) the ‘Utility programs’ with the necessary adjust-

AZBOB, these have been linked together which with 64K of

HAM ls accaptlble and still leaves sufficient memory for programs to be

developed. One error, although everybody else has probably already

spotted it, is line 60030 of the ‘Renumber/TP’ program, AH should equal 72
not 721. | have enclosed my listing should this be of any benefit.

Could you please let me know what POKE 10167,1 does at it seems
unnecessary on the MZ80B, indeed it may be unwise to do so, but may have
an equivalent. | would be interested to know if there are any tricks yet
discovered to do the following on the MZ80B;

1. 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’.

| 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 a routine which is overwritten by BASIC on initialisation,
but the method above works perfectly (see enclosed listings). | 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 | would not be able to load
the MB0OK FORTH tape on my machine, however if you have FORTH
available for the MZ80B | would be most interested, and prepared to pay
any extra. ’

Once again thank you for your superb ‘user notes’ and | 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 on the MZ-80B and hence POKE 10167, 1 may
be removed from our utilities.

BASIC COFY ROUTINE.
Code is position independent,;I use $D00O0.
$D00Q 21 00 00 § LD HL,Q000
$D0O03 11 00 80 j LD DE, 8000
$D006 Q1 20 49 ; LD BC, 4920
$D009 ED BO 5 LDIR
$DOOR C3 00 0Q 3 JP,0QQQ
Now if you wish to jump directly into BASIC
change fraom $80AE to $80FRQ to the following—
$80AE C3I 20 12 3 JP, 1220
Simply save from $8000 to $CP20,no0 jump address is needed.
FUNCTIONS.
The following functions seem to be represented by the tokens shown.
128— 0 = RND(¢ 128~ 1 = SIN( 128~ 2 = COZ( 128— Z = TAN(
128— 4 = ATN( 128~ 5. 5 EXFY 128= & = INT( 128— 7 = LOG(
128—- 8 = LN( 128— 9 = ABS( 128- 10 = SGBN( 128— 11 = 8S@R(
128—- 12 =
All the tokens have been shown as decimal values.
BASIC TEXT STARTS AT DECIMAL 20572,
BASIC uses the following “TOKENS® in the source text.
128— 128 = REM 128— 160 = USR( 20— 128- = LEFT%(
128— 129 = DATA 128— 161 = WOFEN liRE= 128- = RIGHTS (
128— 130 = DEF KEY( 128— 1462 = ROFEN 128 1,28~ = MID$(
128~ 131 = 73 128~ 163 = CLOSE 128— 128— = LENS(
128—- 132 = READ 128— 164 = MON 128— 1289- = CHRS$(
128— 133 = LIST 128— 165 = LIMIT 128— 128- STR$ (
128- 134 = RUN 128— 166 = CONT 1Lzizhoy 128— 2
128— 135 = NEW 128~ 167 = GET 128— 128
128— 136 = PRINT 128— 168 = INPQ 128— 128—
128— 137 = LET 128— 169 = 0OUT? 128= 128—
128— 138 = FOR 128~ 170 = CURSOR a2 128—
128— 139 = IF 128— 171 = SET 128— 20 128—
128— 14Q = THEN 128- 172 = RESET 128— 20 128-




+AL=VAL (A%) 2 IF

40280
h0zes

H0286
HOZ0
AHOZO0
LOTOS
AOTLO
HOZ20

604( n")
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128- 141 = GOTO 128— 173 = LINE 128— 205 = 73§ 128—- 237 = 3
128~ 142 = GOSUR 128— 174 = BLINE 128—~ 204 = 7} 128— 238 = 1
128~ 143 = RETURN 128— 175 = CONSOLE 128= 207 = 7 128— 239 = STRING$(
128~ 144 = NEXT 128~ 176 = GRAFH 12@8=- 208 = 7 128— 240 = POINT(
128~ 145 = STOP 128~ 177 = FOBITION 128= 209 = 7 128— 241 = CHARACTE
128— 242 = CSR
128- 247 = POS
1268= 244 = 3
128~ 24% = 73
128~ 244 = 7
128~ 247 =
4 128~ 248 = 3
L 128= 249 = 1
i 126=- 250 = 7
128= 201 = 7
1268= 252 = )
128= 287 = 7
128= 704 = 7
BTEP 128= 200 =
Csumbol TV s used as a carriase return abreviation, alttuough this ig

essarily it's meaning as a token.

sthematic wymbols ¥ / + — are represnted by their ASCII values.
1lowing are represented by a single byte:-

£>
ray variable parameter is prefixed with 165 ie AC(12) =
fes are terminated by a carriage return decimal 13,

138 » > 139 = < 158 = 70 168 = FEEK(

TALCT L1207,

LINKER FOR UTILITIES.

HINT CHR® (6)

“Hevadecimal dump=1":1PRINT"Variable table=2"
“Htring search=3":PRINT"Renumber=4":PRINT"Exit=5":PRINT
UT*Function required=";As$

(A1 >=5)+(A1=0) THEN END

(N AL GOTO 60100, 50400, &0900, 61400

END

PRINT CHR$ (&)

L'-ll "
HE="0127456789ABRCDEF "t K1=4096: K2=256:K3=16

DATA 4094, 256, 14,1

DIM A(4):U=48: X=7:Y=9

INPUT" Hex dump address "$A%IF LEN(A%$) <4 THEN 60160
AT=LEFTS (A%, 3) +"0":GOSUR 603303 PRINT: PRINT

FRINT /F:PRINT /FL&; " Hex Dump "3L$

FPRINT"Addr value in hex":PRINT

FRINT /F"Addr value in hex":PRINT/P

AH=A

FOR I=1 TO 16:A=AH:BAOSUR &6O290:FRINTAS$+" "3

FRINT/PAS+" "3

FOR J=0 TO 15:A=AH+J:A=PEEK (A) : GOSUR &0290:PRINT RIGHT$(A%,2)
PRINT/P RIGHT$(A®,2)+" "j

NEXT J: AH=AH+J:PRINT

FRINT /P

NEXT I

GET KB$:IF KB&="" THEN 60285

GOTO &0000

RESTORE:Ag="":M=4

READ P:FOR Z=1 TO 16:IF A-Z%P<Q THEN 60310

NEXT Z

AS=AS+MIDS (H$, Z, 1) 2 A=A-(Z~1) ¥P:M=M-1: IF M>0 THEN &0300
RETURN

FOR Z=1 TO 4:A(Z)=0:NEXT Z:FOR Z=1 TO 4
A(Z)=ASC(MID$ (A%, Z, 1)) -UIF ACZ)>Y THEN A(Z)=A(Z)-X
NEXT Z:A=K1¥A(1)+E2%A(2) +KZXA(3) +A(4) :RETURN

PRINT CHR$(6)




60410 PRINT" akile s Th b

0420 FPRINT /P s T a0 L @ / TF t

0430 DIM USH (255) 1 A=208721C=01 LF=01 Y=40000

60440 FOR I=1 TO 100:USH(I)="":NEXT I:GOGUR &Q760

&H0450 FRINTEFPRINT "Line numbers processed":FRINT

60460 FRINT/F:FRINT/F'Line numbers processed":FRINT/F
60470 D=FEEK (A) +256KFEEK (A+1)

60480 LN&=8TR$ (FEEK (A+2) +FEEK (A+3) X2856) & A=A+3

60490 IF VAL (LN$) <Y GOTO 60540

HOF00 PRINTIFOR I=1 TO 3IP:FPRINT"="§&NEXT I:PFRINT

60510 PRINT"Variables———Ling numbe RINT

60520 FRINT/FP:FOR I=1 TO 79:PRINT/F"- INEXT [:PRINT/F
AHOS30 FRINT/F'"Variables——=Line numbers"FRINT/F:GOTO &0700
60540 IF LF>10 THEN FRINT:FRINT /F&l S0TOLOE70

HOTTO FRINT" "SLN&SSFRINT /" "gLN6

0560 LP=LF+1

LOS70 AE=""1A=A+1t IF Ak=D THEN &0470

&O580 IF FEEK (A) =34 THEN 60720

LQGIC IF (FEEK (A) AR =1 28) THEN A=D:GOTO &C
HOL00 IF (FEEK (A) 290) + (FEEK (A) < 6%5) THEN 60570

HOL10 AS=AK+CHRS (FEEK (A) ) @ A=A+ CA=D THEN &Q0&660
60620 F=FEEK (A) & IF (P=47) % ( 1) % (P »58) THEN &0610

bQ630 IF FEEK (A) b THEN Ad=As+"4s"

60640 IF LEN(A%) THEN A$=Ad+" ":60TO &0640

60650 ZE=MIDE (A% 34 1) Z=AGC (ZH) 4 IF Z<>36 THEN AS=LEFTS (A%, 2)

SO6L0 IF LEN(AS) <3 THEN As=Ag+" ":1G60TO 60660

HD680 FOR «X=1 TO C:IF LEFTSUSSH (X)) 3) =A% THEN &0740

S06P0 NEXT XiC=C+1:iUS% (C)=As+LN&:G0TOLOS70

&O700 FOR X=1 TO C:FRINT USH{X)

L0710 FPRINT/F USS®(X) TNEXT X

60715 GET KB&: IF KRBE="" THEN &0715

GO717 GOTOD HOOOO

HQ720 A=A+1: IF (PEEK (A) < >34) X (A< xD-1) THEN &07320

&O730 GOTO &OLO0

HO740 IF LN$=RIGHTS (USH (X) s LENI(LNS) ) THEN 60570

6O7F0 USH (X)=USH (X)+" "+LN%:G60TO 60570

Q760 INFUT"From? "iLN&:IF ASCILN$) =45 THEN Y=&0000:RETURN

60770 X=VAL (LN&) : INFUT" To? "iLN$:IF ASC(LN$)=69 THEN Y=&0000:G0T0O &07%0
L0780 Y=VAL (LN$)

HO790 LN&=8TRS (FEER (A+2) +PEEE (A+3) ¥254) ¢ IF VAL (LN$) =X THEN RETURN

60800 IF VAL (LN$)=Y THEN FRINT"Error from= "iXi" To= "iYiBOTO 60715
60810 A=FEER (A) +256XFEER (A+1) 2 60TA 0790

&HOR00 PRINT CHR$ (é)

601D FRINT"
L0220 FRINT/F"
HAPFD OM=0t |
60940 DIM L1 (255)
HOP50 INFUT"Commandss
60960 FRINT/F"Command
HOR70 IF ASC (NL$) =70 SLEB 41020
&0980 IF ASC(NL$) =82 THEN GUSUH 61140
60990 IF ASCINLE) =bé THE

61000 IF ABC(NL$) =69 T
61010 L=L2:0M=0:G0OTO
61020 FOR I=0 TO ”Sb-LL(I)
H10Z0 INPUTHString TU"iFLEEIF FLe="" THEN &103Z0
61040 FRINT/F"String= "jF1é

H1050 L=L+4: LN=280%XFEEK (L) +
61060 GOSUR 612208 IF CH=13 TH
&H1070 L1 (OM) =LN: OM=0M+1% IF OM
61080 GOTO 41080

L1090 FRINT" Too many first 296 output'

61100 FRINT/F"Too many first 2856 output":FPRINT /P

61110 FOR I=0 TO 285: IF L1(D) <50 THENFRINT L1C(D) s PRINT/F L1(D) s s LP=LP+1
61120 IF LFPX10 THEN PRINT:LF=0

AH113E0 NEXT IsPRINT:FRINT/F:RETURN

61140 INPUT “"String-1 Pl1&: INPUT"Strring—2 "“iP24$

H1150 FPRINT/F"String—1 FEP1EI"EBtring-2 ="iF24%

61160 IF LEN(FL1$) =LEN(F2%) THEN 61180

61170 FRINT"Unequal lengths ":FRINT/FP"Unequal lengths ":GOTO &1140

70

(L=1) 8 IF LN>Y THEN &1110
H10G0
5 THEN 61090
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H1180 L=L+4:1 N=2S6XFEEK (L) +FEEK (L-1) 2 IF LN>Y THEN RETURN
41190 GOSUR &1220: IF CH=13 THEN 61180

1200 FOR I=1 TO LEN(P2%):POKE(L+I-1),ASC(MID$ (P2%,1,1)) sNEXT I
L1010 L=L+_EN{F2%) -1:60TO 461190

J==1ilL=L+1:CH=FEEK (L)t IF CH=13 THEN RETURN

IF CHRE(CH)=LEFT$(F1%, 1) THEN 612350

GOTO 61220
FOR I=1 TO LEN(F1%)

IF CHR&(FEEK (L+I~1))=MID%(F1%,I.1) THEN &1280

NEE
NEXT ItIF J=1 THEN 61220
RETURN

INFUT"Fraom 2"iNL%: IF ASC(NL$)=65 THEN L2=20571:Y=60000:RETURN
X=VAL (NL.%)

INFUT"To ?"3iNL$:IF ASC(NL%) =469 THENY=600Q0:G0TO 61340
Y=VAL (NL%)
A=20572
Nl $=GTR$ (FEEE (A+2) +FEEK (A+3) ¥256) £ IF VAL {(NL#$)=X THEN LZ2=A-1:RETURN
IF VAL (NL$)=Y THEN FRINT"Err from= "§jXi" to= “;Y:L2=20571:Y=60000:RETURN
PO ASPEEK (A) +254XFEEK (A+1) : 6OTO 61350

RINTCHRS (&)

VINT ! ———Renumber /TP~—————"t FRINT: PRINT
PRINT/PEPRINT /P ———Renumber /TP————" : PRINT /F
L DIA TA(255) 8 AL=92: AH=B0: M=0: @$=""

CINPUT"Starting line number="3SL
TNFUT Line number increment="j;IN
PRINT/P"8tarting line number is "§8L
FRINT/PULine number increment is "§IN
H=INT (8L /256) t L=BL~HX2%6
C D=25AKAHFAL EA=PERK (D42) § B=PEEK (D43) tLN=256KB+A
| IF Q00 “1560

B HIL=L+#INIIF L3288 THEN Lsl=28568 Hm41
ﬂ;e Full 1" eGOTOALBAO
e a1490

La v
af lines nfﬂesisad is "ML
is YiM+l
“ﬁ“!INlﬁT TEPRINT
1 i TO 798 PRINT /P =" eNEXT 1ePRINT/P
FRINT U rror s EPRINT 2 PRINT /B Error 8" 8 PRINT /P

L D=DHAEL=PERK (D= 1) 4 286KPEEK (D) 1 IF L<B9999 THEN 61620
| GET kB#:IF KR$="" THEN &161%
BOTO H0000
D=0+ 1t H=PEEK (D) 8 [F H=13 THEN 61610
IF (HE2141) K (HC»142) K (H4 >128) THEN 61620
1F (H=128) X (PEEK (D+1)=141) THEN D=D+1
1P (H=128) % (FEEE (D+1)=142) THEN D=D+1
A=D
D=t 12 H=FEEK (D)t IF H=32 THEN &1470
IF (H»47) % (H{58) THEN O=H-48:0%=0%+RIGHT$ (STR$ (@), 1) :60TO 414670
IF Q#="" THEN &1620
0 IF H=58 THEN GOSUE 61730:G0T0 &1660

GOSUE 617301 IF H=13 THEN 61610
GOTO 61620
(=VAL (0%) :FOR J=0 TO M:IF TA(J)=0 THEN&1770
NEXT J
FRINT"Old line number "i@3" in line "jL:PRINT" does not ex

PRINT/F*0ld line number "“3;@3" in line "iL:" does not exist":GOTO 61830
PL=INkJ+SL: OLE=8TR® (OL) : QL$=RIGHTS (OL %, LEN (QL %))

IF LEN(QL$) > (D-A-1) GOSUR &1840:G0T0 &1830

IF LEN(OL$)< (D-A-1) THEN GL$=0L#%+" ":G60T0O 61790

FOR Z=A+1 TO D-1:Q0$=MID% (QL$, Z~A, 1) 2 OQ=VAL (Q%) +48: FOKE Z.0Q

IF @&=" " THEN FOKE Z,32

NEXT Z

Q%=""1 RETURN

FRINT"Change old line number "“i@:i" to "3@L:;" in new line "iL
FRINT/F"Change old line number "“i@3;" to "iQL:" in new 11ne number "“iL

a1860 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. | 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 | 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 | can find a supplier | will
write a further article about 1/0.

P. E. Parker
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Dear Sir,
Thank you for the ‘Beginners Guide to the MZ80K’ and No 3 of the
SHARPSOFT User Notes. (No 1 and 2 to follow soon | hope).

As requested | am writing to inform you of a difficulty experienced with the
‘RENUMBER UTILITY' program on page 34 of No 3 SHARPSOFT Notes. |
am attempting to use this listing for a MZ80K with 48K RAM casette (not
disc), to printer. The program will not run. It fails, “DATA ERROR LINE
60090" every time. Can you plesase advise me what may be wrong. | have
checked my listing several times and it is as per page 34. As a matter of
lﬂiﬂl‘élt the short renumbering program from C. J. McD Wood on page 57

8 perfectly on my machine.

M. J. G. Williams
Cheshire

- Ploase see Mr. R.A. Wymark'’s letter for correction to our Renumber Utility.
: Ed

Dear Sir,

I urther to my telephone conversation with you recently regarding Ardensoft
Toolpak, please find enclosed some notes on Sharp SP-6015 DOS, which
were written following my disassembly of SP-6015 prior to writing
TOOLPAK. Not having seen your user notes | don’t know whether you have
previously published any of this information. | have recently developed a
(tape) conversion program to convert XTAL programs to SP-5025. Is there
likely to be a market for it?

E. P. Fletcher
Leicester

SHARE Mz-86k DS 1HF ORMATIOM,

GEHERFAL.
Tk ares the control trocks
11 S and hold the
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BRD files. Evtes 182 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 dota, the data beins recorded as 8-

16 byte elements per sector without the
necessity for rointers to the next ohe in
the same track.

Dear Sir,
here are some hints which | hope can be useful for other readers:

1. 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.
iil.  Return to the monitor.

iil.  Clear the screen and, starting at the first row, first column, write the
characters with the following display codes (see the SP-5025 manual):
176 212 33 0 212 36 0 186 130 O

(The third character from the right is the key ‘cursor right' and can be

written if you first press the INST key and thereafter the ‘cursor right’

key.) .

iv. Mave the cursor down one line with the cursor keys and p;%‘s's CR.

* Put & tape in the recorder. 1
Write GOTO $D000, press CR, and when the RECORD-PLAY
buttons have been pressed the program will be saved to tape.

What 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
(The 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).

2. In number 3 of the User Notes C. F. McD. Wood described how to protect
a block of memory when loading BASIC SP-5025. This was achieved if
the memory location 120BH was changed so it contained the high byte of
the first address to be protected. For example if the contents is changed
to AOH, the memory from AOOOH (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 than 39 characters are printed on 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 and2 ¢
4491 indicates connection between lines 23 and 24

This information can also be useful if you want to print 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 foliowing 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 4500 contains 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 DATAA”

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
19FOH to A7H
19F 1H to O0H
19F2H to 00H

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

Peter Andersson
Sweden
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Dear Sir,

Readers of SHARPSOFT USER NOTES may sometimes, as | have,
~ wished there was a “PRINT USING” facility in Sharp Basic. | have over-
~ come this lack by using the following subroutine in my mathematical pro-

rams whenever | want figures rounded off to two decimal places, and
ormatted output with the decimal points in vertical line with each other.

20000 REM * SUBROUTINE TO ROUND OFF AND FORMAT A
NUMBER (XN)
20100 XN$ = STR$ (XN)

- 20200 FORYX=1TO8

- 20300 PT$ = MID$ (XN$, YX, 1)
20400 IF PT$ = “."” GOTO 20700
v NEXT YX
XN$ = XN$ + ', 00" : GOTO 20200
Z = VAL (MID$ (XN$, YX + 3, 1)) : RN= VAL (LEFT$ (XN$, YX +
IFZ~ ~5THENRN = RN + 0.01
RETURN

Lin 20100: The number (XN) is converted to a string to enable string

@nipulations to be carried out.

HBop In lines 2020020500 counts the position of the decimal point

i the left of the string.

Line 20600 adds .00 to integers and returns to the loop to format integers.
Jine 20600 returns the value (RN) of the string of length YX+2 (ie. two

simal places), and checks the value (Z) of the third decimal figure.

e 20700 rounds up BN if Z is equal or greater than 5.

"The loop counter YX is used to position the output. For example if the
decimal points are required to fall at cursor position 25 across the screen

~ then either—

- PRINT TAB (25-YX); RN : REM FOR SP-5025 BASIC

- or PRINT @5, 25-YX; RN : REM FOR EXTENDED BASIC

7 Lines 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
CT126TH




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.

0 REM -4895

4096
4152
4336
4337
4354
4356

358
4360
4354
4465
4466
4467
4494
4435
4497
4498
4500
4501
4503
4505

(3

REM
REM
REM
REM
REM
REM
REHM

SHARF M-8k

Monitor SF-1002 {in ROM:

=41 SRR

~ 4154 Set to JF 214 by

Down to 7 stack for munitor

- 4353 Buffer where proaran
Sets brte lensih of
Start address where
Sets execution

REM 7?8

REM
REM
REM
REM
REM
REM

- lower caze
ets Cursor ¢+ @-33
Sets Cursor t+ @-24
- 4433 Buffer fur screen
Holds character under cursor
& 4436 Hold address at which

REM 7 or 4439 Quote status

REM
REM

Stores character for cursor
Holds mo. of characters in

REM 7& 4502

REM
REM
REM

REM 7 Set to 248 by monitor

REM
REM
REM
REM
REM
REM
REM
REM
REM
REM

18167 REM
10680 REM

12681

REM

10682 REM
11516 REM
11587 REM
15478 REM

13638 REM 7

17408 REM
17493 REM
17495 REM

17497 REM 7

17751

REM
REM
REM
REM

3 REM

7& 4504
7& 4506
Clock. 1 = ron.
T WHY

8 = a.m.

Sets tone on ker pre

Sets TEMPO 1-7 Fast-Zlow
Sets LENGTH of note 8-3 as in
Set to 1:2,0r 3 according to
Sets fine control of note
Sets coarse control of note
-4594 Irput buffer for
?-46@07 Spare 7?7
Start of BRSIC
Norem 34. if set to @, allous
Flas for FEEK FROTECT

Flas to STOF mroatam suwing

Flas to AUTO RUN 1 when
Port to inFut from

Fart to outreut to

15= Form Feed, 13= Line Feed,
-17487  Inrut buffer for
7& 17434
?& 17436

- 17756 Correct address for
- 17758 Hold ASCII of TI$

& 17762 Store hishest brte
Set 1776l & 2 as 17763 & 4
& 17764 - Store limit set

O. W. Oldham
ME5 8PR

& FOKEZ

motidiar fur EST 38

rwme Sioored
frrodram Lo be s
Frosram Lo be
address.  ie

8 = urrer 1 = luwer

line lenath  @I48ch  1246ch
tu flash cursar
8 = nu auote
Crormal 1y 2390
current line

= quuote

i tune 1 = tune
gzite of temrpo furction
music furetion
which wotave to be ploved
freauency  B8-235
F rEdueric s
mord bor
All oddres
Juuble auol
8 if on
1 will d9muore =

foroaran saved will vuto run

@ dizables in LISTSF normlS

EBRSIC

TI$ (EBASIC T»

of mEemory in machine
limii max will set to this
by LIMIT cowmmarnd
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REM 7& 17773
REM 2& 17779
REM 7& 17777
REM ?& 17772

2 17782 Copy of 17784 £ §

& 17785 Hddress of next DRTH ivem tu be read
@ = No files open 1 = Files upen

?& 17788

17791
17793

17608
= UERIFY 1 = LOAD
Stores ascii value of lust
ascii volue of ker

start of DEF FN srace

stort of Mulii Dimension §
slort of Sinsle Dimension §
siart of Siring sproce

slart of Multi Divension U
Stures addiess of siart of Sinele Dimenzion U
Stores address of start of Uoriable seace

to 135 and set 1343¢& tu B e clear FOE stack
to 248 and set 13437 tu O tw wleor GOSLB slack
FOR NEXT Siock

18416 GOSUE Stack

163530

= 18432 Hold line nu. beina executed

;& 18334

Set to @ and set 17332 to 135 tu clewr FOR stack

Set to @ and set 17934 to 248 tu cleur GOSLE ack
Start of free RAM ofter BRZIC

Set to 8 makes first line of Frodram undeletoble

Set to M turns lisht red Set to S turns lisht sreen
Set to @ blanks screen Set to 1 turns on screen

- Dear Sir,
- Thank you for sending the July edition of your Sharpsoft Catalogue. | should
b grateful if you would forward tapes of Asteroids and Block Kuzushi — |
- attach my cheque for £11.70.
Perhaps | could mention that | have found your User notes most helpful —
perhaps one day | shall be knowledgeable enough to make a contribution
myselfl Meanwhile if you are short of material at any time perhaps you could
suggest ways of getting round what appears to be a faultin the GET function
on the MZ80K. | 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:
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10 FOR J = 1 TO 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| = 23552 TO 23565

3 READD:POKEID:NEXTI ,

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+05

11 POKE 23550, B

22 POKE 23551, A

33 USR (23552)

44 GETA$

55 IFA$ = “S” THEN GOTO5

66 GOTO44

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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1. Load SP-5025 BASIC

2 When <-READY > enter BYE, press - CR -

3 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 FORA = 0TO 13 : READ B : POKE 4337 + A, B : NEXT

40 FORA = 0to 3: READ B: POKE 4354 + A, B: NEXT

50 USR (33) : USR (36) .

e RUN  press < CR -
low instructions shown on screen.
rogran ﬂﬁ a new cassette not on top of your KNIGHT

T. A. Metcalfe
Norfolk

18 through your catalogue | saw a manual “Using Forth' but could

il the price quoted on the lists provided. Can you please inform me as
lultablllty of the manual for someone completely new to this

g6, and the price of the manual.

iggestion for a future article in your user notes would be extra

ds for Xtal Basic, these could include APPEND, REMEMBER, and

nand to delete REM statements to form a program development

s e

f someone is just starting to use Forth the following program may be

l to save a security copy of the language tape. S0024 S0021 USR

¢ program is entered in the run mode and on pressing ‘CR’ the
indard recording pattern is followed. {

W. Richardson
NG12 3NE

Dear Sir,
i CPIM Software

| 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, | was making no progress in
writing anything but variations on the standard student programmes pre-
sented in Basic manuals. | came to the conclusion that, if | ever want to run
any useful programmes — bank statements, investment records, budget
and cash flow projections, | 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 | find myself no further forward.

| see from my ‘“User Notes" that you intend discussing CP/M in a future
edition and would liketo make afew suggestions regarding the questions
that are not clearly covered in any publications | 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?
. 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.).

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

. 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 | would like to mention three
other points.

Star Trek
In your issue No. 2 you listed this fine programme but | 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 | am sure that | 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-
~ gations they are experienced in — Scholastic — Business — Scientific —
Technical etc. and then to publish this list?

' Publicity
In view of the very sloppy standard of manuals produced by Sharp (U.K.) the
initiative of Sharpsoft in producing the Users Notes and such excellent
- booklets ch as R. G. Meadows’ “Beginners Guide” tends to fill an
, lnormous ap. Surely it would be worthwhile advertising the existence of
these publrmﬂono in the hobby magazines in order to get a wider

Guy Norton
Rome

L MB‘HMMWIOPIMMMMmrmtes
scause so few CP/M based MZ-80K computers were used by our
saders. However, this situation is changing and hence we will in the future
Mdlng CP/M software notes for both the MZ-80K and MZ-80B

Ed
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GAMES & OTHER PROGRAMMES

IC FOR THE SHARFP MZ-S26kK
HTE KEMT, #

1066 REN*TRQIL BD*”——MFITTFH IM EXTEMDED ERE
5 . & UIOLET AU, RAMS

G

ZE OF HERD
HAHDS

Ll RIVER
nd. RIVIETE E3=3+R1 ¢ REMADIST TO 3rd.RILER

5 :
SR IF RH<4 GOTO 1126
5 Rd=LM 1R

1126 Rd=| H+1@6

1138 DR=CIMTOLM- 20 S0 0+ CINT CLATHRNDC Lo+ 5005 8 REM#DIST TO MOUNTAIN RANGE
DH=@ : DT= @ ' FENbNU. F CAYS AND DLST. TRAVELLED SET TO ZERO

SFLHY AND PRINT DETHILS AWM THSTRUCT IOHNS

Yo are o Tradl
"cowhonds ared o ke
to drive to the
e

hull be o mountain

FRINTs 1
1138 PRIMTAG, 13
1268 PRINTDE 1
1216 PRIMTZ1E,

2 FRIMTDL

which"
ralroad"”

-

range to

oF aaninst \our
You moy also encounter”
indions.and storms, "
HEST T ¢ PRINMT"E"
F suents i poaptly"

‘o attempt to cover too!
.h apournd irn oo day this will howve
23 y saglt "

ﬂD KEH g8

i 14” IF CH=<@ GOTO 3145
FI IIHL _HO. OF COWMHANDS

: HUU IMTEHE: T
IHFUT ML & FRIMT"E"
TRAVEL IHFUT

FLOFN'S TRAVEL TOO LOMG
TREATL

H+1ﬂu GHOTO

LH+1@e & GOTO

H+166 & GOTO

LH+1@E & GOTO 1] [ LVER

LH+1@B s OEOTO 1 FEM#+ EHIHED MﬂUHTHIHﬂ
FEM+ELUENT SELECTION

FEn+HHE”ENTFUL LA
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lbIH IF EU=&

: EEH*FHwTLEEA

(656 TFTEl=18 GOTO 1 REM#LHELUENTEUL [
laEa GOTO 13396

1ECE REEM+RIVER ROUT THE
d FRIMT"E" IE 4
FL=THT  Z#RHD 0L 1+
IF RF=3 FPRIHTa1
FRIMTaE, &5 "o 3
PRIMTaI1E: 15 "piver to find o o
FRIMTQZ6, 23 "Trput 1 for down
PRINT@2E, 28 "

IF DEsEL GOTO {81682 REM#REIGHT CHOICE
FRINT&26: 21 "WOL CHOSE THE WROMG WAY
PRINTAIZ L, 28 "Wonr lost twn cdave finding the,"

i 1! nss;ni and it will toke you"
L5 o dav to cross auer”

The riuer

o oot
it ™

GICE!
g day to set"
m cross over,"

OHENT T 1 IF CHCCC GOTO 1900

THTa . 28 "o MPDE ﬁ GDO& CROSSTMG W TH"
) PRINTae, 11 "M LOGSES,

FOR Twl TO 4@e @ HEKT T & GOTOLS98
- HI ‘-%ﬁél;:’:c—cm i HH=HH-HL

'OLE HAC TOO FEM COWHAMES"
¢ HERT B

101 1%
FE *MGUHTHIH ROLIT INE
INT"E SE:FRIMTE S,
ol s

i PRIHT"C":
PRINT

= o davs trauvel awar!

il b

THE WREOHG WAY"

Ed in findina the pass"
avs travel owaw, "

Db =L+

FOR T=1 ToO ‘SEGB : HEST T

FEM+FA RO

FRIMT"E"

FRIMTaG i
FRIMT

: HP=@
21 miles lona"
. " ¢ IMPUT ML

FRINT B -
FOR T=1 TO 258
GOTO 1356

b= THT ¢ S4RHD
IF FU=2 &
IF MU=d 5
Lo PRINT'E": PRIF
2300 FOR T=1 TO S

! REM#EL 'EHT qELEFTIClH
<ER 5

iz lowYou can cross b

=3 =0

. 8 INPUT DS

4. 28"Y0OU HAVE CLEARED THE MOUMTAIHE"
& HEST -

: FRIMT&1S.5: "50OU HAUE REACHED A RIVER®

HTa L8 0l LOST" s PFRINTSG, 18 HLsad, 148 "HEAD OF STEERS!
! 2

;"-.,Jcn_l HAVE FEACHEDR THE MOUMTAIM RAHGE"
TaRHE L 1+

A6 ISFFL~MP3 06, 195 "wiles of Pass to ao"
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2318 GOTO 2198

2328 REM+TOQ GREAT A [AYS TRAVEL ROUTIME

2338 HL=¢ML-DL»*#2@ : HN=HH-HL : IF HHW=<8& THEM HL=HH+HL

2348 PRINT"E":PRIMT@4,2:"v0U TRIEL TO GO TOO FRST."

2358 PRINT®S.Z2:"Y0OU LOST": 38, 113HL: a8, 163 "HEAD OF STEERS"

2360 FOR T=1 TO 58080 = HEXT T

2378 RETURN

2380 REM#RUSTLERS ROUTINE

2390 PRINT"E" :GOSUE 3I4@8: RRX=2%INTC1EkRMD

2480 PRINT®18. 25 "WOU ARE UMDER ATTACK BY"3

2410 IF RX>CN GOTO 2456

2428 IF R¥>C GOTO 2496

2438 IF RX>CN-3 GOTD 2466

2440 PRINTBEQ,b:"”ﬂU EEAT THEM OFF WITHOUT LOSS" : G0OTO 2

24568 PRINTA26, 2 "Hll vour cowhands have been killed." §

2460 LC= INT((CN- “1€ CH=CH-LE

2478 PRINTQ28,2: "Y0OU EERT THEM OFF,BUT LOST": 920, 293 LES Q26,525

2488 GOTO 2538

2498 LC=INT( (CH-RXY .~ ! HL=R¥#1@ & HH=HN-HL :

; ; "“OH EEHT THEM OFF : BUT LOST"Sal
: » 183 "HERD OF

183 "HERD OF STEERS

REM#MO OF RUSTLERS
3all8, 383 "RUSTLERS"

e
2 FOR T=1 TD
2548 RETURN
O 0OF IMDIANS
Gt IMDIAME"

GFOTO

J . : IF L THEH LE—EH ¢ CH=CH-LT & HH=HH-HL
H HRUE MITHDPHMH EUT 40U L
s1Z. 83 "HERD OF STEERZ AHC:":

IYCL:a1E, 31 "COWMHAMDS "

o
FaR T 1 7O S888 @ HEXT T
RETURN
3 REM+TOWN FUUTIHE
3 FRINT"E": | D250
8 PRINT@1S, 15 "W0U HHUE FITCHEL CAMP HERR A TOWH"
IF CH>CC GOTO 23286
3 PRINT@17.1:"%0U GO TO TOWW TO HIRE MORE HAMDE®
Z=INTCI#RHDCL 2 +12 & RC=INTOI+RHDC12+10
IE h~1 GOTO 2368

/ ¢ CH=CH+HC

3,13 "40U MANAGED TO HIRE":a1%-215 HC: @13, 257 "HEW HANDS

FRINT@12. 17 "HARD LUCK!! THERE WER HO MEH Q”HILRELE 2 :

NC=IMTC1@+RND (12412 “H=CH+MC 2

PRINTBIF:I "SOME OF YOUR HANGS WENT T0 T MH”

PRINT@19,1:"0ON R SFREE AHMD GOT IHTH A [FHHIEH ERALL"

: -1;"“0” HRD: TQ LER”E gy h

RNDCL 21D &
Q23 180U LOST" -*73

FOR T=1 TO 4888 t HEXT T

RETURN

8 REM+#STORM ROUTIHE

A PRINT"E" : GOSUE Ivea

PRINT@14,1: "0 HAVE EEEW CAUGHT IM A FLASH STORM"

IF CHKCC GOTO 224@

PRINT@18,1: "HOWEVER YOU WEATHERED THE STORM CK." & GOTO 237Q

HL=1@#(CC-CN» & HM=HN-HL

PRINT@16,1; "VOU WERE SHORT OF HAMDS AND LOST":al&.333HL:1G. 365 "HERD!

PRINT@18,1:"0F STEERS IN THE STORM"

8 FOR T=1 TO 4880:NEXT T

RETURN

REM+END OF TRAIL

PRINT"E": GOSUB 3288
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3010 PRINT®22,125"END OF TRAIL"

30208 PRINTQZ3, 123 ===y

3030 FOR T=1 TO 4608 : NEXT T

3048 PRINT"E"

3656 PRINT89,2;"Vou hove reached your 3oal in";a9,3130N: 99,u4,"duv'"
3068 LH=SH-HN : PRINT211,23"¥ou lost “:LH3211,183"head of cattle.”
3Jare PRINT013,2;"Vou started with "$5C3a13, 258 "cowhands”

3080 PRINT@1S5,2:"You have":; 315, 113HN; 915, 1585 "head of Luttle laft."
3098 PRINT®17,23"and":@17.63CH3 017,103 "cowhands with wou. "

3100 PRINT328.2:"1 HOPE YOU ENJOYED THE GAME.AND WILL"

3110 PRINT®22,2;"TRY RSRAIN SOOH. BYE FOR HOW. "

3126 END

5130 REM # LOST ROUTIME

5140 IF HH=<@ GOTO 31&@

3150 IF CHN=<@ GOTO 3200

3160 PRIMT"E": GOSUE 4458

51780 PRINT@15,2: "YOU HAVE LOST ALL “OUR CRTTLE."

3180 PRIMT17,2:"YOU LASTER": 217,133 DM 317 175 "DAYS. "

gg ;gln;aés,zn"vou COVERED": @19, 1S:0T: @19, 28 "MILES. " ¢ GOTO 3220

PRINTO1S, 2: "Y0U HAUE LOST ALL YOUR COWHAMDS® : GOTO 3180
T0 B ¢ MENT T : PRIMTUE" : GOTO F14d
#DISFLAY SET UP

f:
J:

e D USR(62)

; % N KR N R w3 USRCE2Y
"% W me— 8 0 USROES)
S 5
= & & 2 % R "} USR(E2)
] : ‘i‘ L I ] A - J: 1 USRCB2)
. E_ "Mzs' USRC62
®OR W OW W YW NYUSRCEZ)
g8 OB B WU USRCE2)
feed #®OOW WS W ISRCE2)
oW 8 8 i #USR(E2)
#/O8 O®OW kOB R HMIUSREE2)
INT220 a:"..m' EENREY WS U IUSR(E2)
HEXT T : FRIMT"E"

€ PRINT35 8'“
PRINT@6, 83
PRINTQ?, 33"

0 PRINT@E, 35"

4808 PRINTQ9,9: ¢
190 PRINTGIB 9,

PRINT15. 23
PRINT@16, ’3;

RETURN
PRINT@4, 83 :

U PRINT3S, 83 % WF "
PRINT36, 83 = N W g
PRINTQ?, &3 ? N 0

3620 PRINTAS.8: E SRR v
PRINTA9, 83 [ £
PRINT@18,58:" 8% [

PRINT®11,8:" "REE% PR
PRINTQ12,8;" “¥F & b I
PRINT®13,8;" ¥ ‘& | P
PRINT®14,85" b S-S B

PRINT@15, 8 * o
PRINT316,8; " W e




3718 RETURN
3728 REM STORM
3738 PRINT@2,5:"
3748 PRINT®3,5:"
37568 PRINT24,5:"
3760 FPRINTQS,5:"
3770 PRIMNTQ6,5:"
3788 PRINTQ7,Ss"
3798 PRINTa8,5:"
3808 PRINT@9,5:"
3818 PRINT®18.5:
3328 PRINT@11,5:
38368 PRINT®12.5:
36846 RETURN
3250 PRINT®3,5:"
1868 PRINT@4.5:"
3878 PRINT@S.5:" |
388@ PRINT®6,53" |
3a9@ PRINT@7,5:" |
|
|

’OSALOON f | BANK

3208 PRINTa8,5;"
3218 PRINT@9,5;"
3228 PRINT®18.5;:"
3930 PRINT®@11,5: "
3946 PRINT@12,5: "

4@9@ PRINT"
4188 PRINT"
4118 PRINT"
4128 PRINT"
PRINT
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RETURN
PRINT21,5s" NI TN 1l
PRINT®2.5;: " T T e "
PRINT@3,5:" LA e ke B REE I
PRINTa@4,5s "
PRINTQS. 53"

FPRIMTQE, 53 "= s’ S oo
PRINTQV, S " * .7 -
PRINTQE, 58 " Ze Pt LY
PRINTQ9,5: " » ‘= ERp e )
PRINTQ1@, 53 "' cmmrmnsston, wmeny amem Mo’ o M
50 PRINT®11,538 " /A8 NN EUARRY

B PRINTE12, 51" 740 44 4 /44 70N S A 0 d A0S

e o et

R e SV 8 W i

5 ," L S i I
LT R
; e LR e Loy
NN LPRLIREIEL DI REERP AL
PRINTRIQ G122 P 0P P I LR L0000
PRINTQLL Sy 2P0 L LSRR8
PRINTQL2, 88 " A2 08000 LW R f Rt
PRINT1Z,Ss "0 0000 RS dsins
FRIMTD1d4, S8 " 000000 SR i
PRIMTQ1S, 55" 000000 @iy s p s
1 PRIMTa1&E. 58" 000 ¢
RETURM
FRINT1. 52"
FRIMT@E, S8 " ™
FRINT@3.5: " °
: FRINTa4,5s "
4490 PRINTS,. 53"
4500 PRIMTIE. 55"
4518 FRINTEF. S35
4520 FRIMTAS, 58"
4538 PRIMT@S.5:"
RETURH
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ieie
1620
1630
1840
1856

116

REM-MZ8@-K COLOWIES...
REM BY F.E.WOODWARLD.

PRINT"E":PRINTIE lﬁ'"M-
pRINTa? le RN RGOSR,
FOR W=1 TO4008:MNEXT H:PRINT"EB"
PRINT®4,23 "BRSED OM THE FOPULA

FFHG USIMG ERTEHDED SHARF BRSIC
'I‘

FRIMT@€E, 15: "LIFE":PRIMTA?. 153 |
PRINT®2, 25 "TAILORED FOR THE MZS@-k AMD EXTEHDED"
PRINT@ll 11; "SHRREF BRSIC

FOR ¥=1 705866 HEXT f'FFINT"l"
PRINT$4,S=“UQTCH VUUP COLOWIES GROW OR FERISH"
PRINT@?7, 23 "EACH COLOHY TAKES FROM 15 TOEG g T
PRINT@2,1:"G0 THROUGH (TS CHAHGIMG STATE CEFEHCIMG"
PRINT@11,1:"0N THE SIZE OF THE COLOHY"

PRINT®15,2: "THERE WILL MOW BE A SHORT FAUSE WHILE"
PRIMT317,23 "THE bRUMING MEDIA I3 FREFARELD"

FOR N=1 TQ 3608:NE:

REM INITIALISATION UF URFIHBLE:

DIM CCl6),AC20, 20,

FOR I=1 TO 2@

FOR J=1 TO 2@

RAC(I,J)=0

NEXT J

NEXT 1

FOR I=1 TO 16:CCI)=0:HEXT I

DATA 1,8,8,1,-1,8,8.-1.1
FOR I=1 TO 1& :READ
FOR I=18 TD 33:PRIMTA:
FOR J=1 TO Z2:FRIMT3J.1
REM IMSTRUCTIONS
PRINT@1,5;5 "KEY IH"
PRINT®2,2: "CO-ORDIMATES OF"
PRINT@3,Z: "YOUR IMITIAL"
PRINT@4, 23 "CELLS AS :-"
PRINTd5,4 ot THEH e

2 FROM 1326
PRINT37, :'EHD UITH 8.8 CR"
PRINT@%, 15 "WHEM EACH HEW"
PRINT®1@, 13 "SEMERATION OF "
PRINT@11.1:"I5 REALY THEM:-"
PRINT®13, 13 "KEY "G~ FOR A"
PRINT@14, 13 "HEW GEMERATION"
PRINT®15,5: "OR"

PRINT@16.1: "KEY “K- TO"
PRINT@17. 135 "ENL» GROWTH"
PRINT@22. 13 "CELL CO-CORDS. "
INPUT .Y

IF (¥=@)+(=@) GOTO 152@
IF (X>Z2e>+(V>28) GOTO 1450
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ACK, ¥3=18 : PRINTQH+1,V+18: "
PRINT@22, 13 SFCCI72 s PRINTE23, 13SPCOLT 2 GOTO 1458
REM START OF GROWTH FATTERH
REM SET UP MATRIX AN SEARCH RHD SET UF COLOMY CISFLAY
FOR x=1 TO 28
FOR %=1 TO 28
IF ACK,Y2<{18 THEH 1&1@
FOR M=1 TO 15 STEP 2
HC=X+C M 2 YC=Y+C(M+1 2
IF KC#CHC-210#NCH(YC-21 =8 THEH 1£68
0 » YEI=ACKC, YT +1

PRINTaN, 19 SPC("G)
NEXT %

FOR ¥=1 TO 2@

0 FOR =1 TO 2@

IF ACH,Y¥2=10 THEM PRIMTaQX+1,%+155 """
NEXT V

15SFCCIF s @23, 15 SFCOLTD

PRINT@Z2. 23 "AGAIN G-k

GET A#

IF A¥="G" GOTO 1538

IF A%="K" GOTO 1388

GOTD 1248

FRIMT"E":PRINTQ7.13"1 HOPE YOU EMJOVED THE GEMERATION GAME."
PRIMT@, 13 "WOULD YOU LIKE TO START AMOTHER COLONY?"
FRIMT@11.15: "KEY -Y OR H"

GET A%:IF A$="4"GOTO 1335

IF AF="N" GOTO 1348

GOTO 1216

CLR:RESTORE:GOTO 1148

PRINT@14.4:"S0-LONG FOR HOW THEN"

END




308 REM+FROGRAM WRITTEM IM-EXTEMDED SHAF .

850 REM+BY F.E.WOODWRARD.2 WIOLET AL FAMSGATE.KENT

380 REM#USING BRSIC SUBROUTINE EQUIN.TC FRIAT UWSIMG ZTATEMENT

258 FRIMT"E"

1888 PRIMTAZ, 153 sttt

1618 PRINTa4: 153 "+ MOLDAT *"

1828 PRINTIS, 153 "k R

1838 PRIMT@3,4: "THS FROGEAM GIVES THE FERCEHTAGE"

1848 PRINT®18. 33 "COMPOSITION RHMD MOLECULAR WEIGHT OF"

1850 FRINT@12,3: "COMPOUMDS COMTAIMIMG AHY COMPIHATIOH"

1868 PRINTa14.3:"0F UPTO 18 OF AHY OF THE 0 MOST!

1878 PRINT16. COMMONLY MET ELEMEMTS

1886 PRIMTIZ1.S:"KEY “5° WHEM READY TO ZTART"

189@ GET AN @ IF AM$:"S" GOTO 1886

1180 FRINT"E"

1118 PRINTZ2, 23 "ENMTER THE CHEMICAL &V'ME JF
PRINT@3, 13 "ELEMEMT ANL: THE HUMEEFR FT QOF THAT™
PRINT&4. 13 “ELENENT = PERQTED Ef = G
PRIMTIS5.63 "e3. EF s
PRINTa --:“XF THE LJNPDHHﬁ FDHTnIHi LEES THRH 14"

EH

H=@ 1 Mu=a FUP
FOR H=1 TO 11 :
REM+F ILLCOMSTAHTS
FOR H=& TO 78 : READ CHFIH. 82 :
REM*FILL IMFUT AREAY
FOR H=1 TO 14
hSting !
FRIMT@2+:, 15 "ELEMEHT " s 213+ A+, 13 ATD
IF SU$CN.@x="@" THEW BOTO 126
MEXT H
REM+COMFARE I4FUT AGAIHST COMSTEHTS ARRAY:®
FOR I= $r=l
FOR J=1 TD
IF SU$CT,B0=0MFCT, @ BOTD 1313
MEXT T
FRINT226.1: "1 AM HOT FROGEAMMED TC AOCERT ELEMEMT.
S PRINTQZ1, 18:5U%(1.80 1 O 14@8
7 REM+[00 CALCULATIOMS AHL F FMAT QUTFUT
WOT=UAL CSUECTL 10 velAL SCMES T L0
8 M=Mu+CT o
MEXT T
FRIMTZZ21, 233 "MOL WT.=
5 SH=MW o G ; SPREE @ PRIMTDZL.IS-V:RH
FOR I=1 TO X
3 PRINTQS+1. 265 "Hase 129+1, SUE L8
HH=188%W1 3 GOSUE 20808 @ FRIMNTI®+I. I8-VHiRk

$UAMY MORE FOR ME T2
THEM FRINT"EB" : REZ
THEHW GOTO 2 1aA36

DATA 8,8,C. 12,811, H,
DATA 1.126.984.F,

DATH MNI.58.71,F

DATA CR,S1.296.C
DRTA ZM.65.27,L 1.

REM+SUBROUTIME T2 ROUHC OFF AHE FORMAT A HUMEER D 5H
KNE=STREF XN

FOR Yx=1 TO

PT$=| MIDf(ﬁN

LBRY ot GOTOD 28zZen
1ID$'”H£ YWH+3a 102 8 RHM=URALCLEFTS CHE, YE+Z o
=5 THEM RH=RM+3.,81
RETURH
PRIMT"E":PRINTQS, 23 "S0-LOHG FOR HOW. "
PRIMTQ7.2: "1 HOFE I CAM HELFP Y0U AGHIM SOMETIME."
ENR
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MORSE TUTOR/T

In this versatile program the MZ-80K becomes a morse code tutor. It
enables the user to leam and practice receiving morse code for the full
alpha-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.
let trlnlmllalon speed is selected. The transmission speed may be
vil rom single character (keyboard input) to 20 words/minute. The
: | transmits five “‘pips” or “‘dots” as a “‘get ready” signal after
| , ,!lﬂl'l!d ayed on the VDU and are then trans-

- mitted in ra ﬂﬁ'ild!lrlﬂhnltatlme The sequence is then
mumm“?”hy iring execution will cause the program to enter the
"PAUSE" mode. (The for “pause request” is made after the five
‘characters have been transmitted. Consequently, and particularly at slow
smission speeds, the P key should be held down until the pause mode is
itered). In the pause mode the following commands are available:

TyeC - to CONTINUE with program

Type E — to EXIT from program

Type T — toselectanew TRANSMISSION SPEED

Type M — to enter a new CHARACTER MODE and select a new group

of characters.

Due to program size Morse Tutor is held as two separate programs in the
tape version. The first, “MORSE INS” gives the full set of instructions whilst
the second, “MORSE TUTOR' is the program with abbreviated instruc-
~ tions. This allows the user to run the program in a machine where memory
~ #pace available to programs is limited to 6K and also allows the user to enter
~ the program directly once the instructions are known.







1 PRINT!.®
2 REM A PROGRAM FROM SHARFSOFT
I OREM COPYRIGHT IN EURCFE
S DIM As (5
10 M#=", A" Rb="R" s TEMFOS
QO Te "

2 BRE=R$+TH: LRE=ERE+ERE+ERS |
G4 DTh=NE+TE+SRSE
6 DES=NS+TE+HNS+TSHNS+TE+ERS

100 A% (1)=D&ES

110 AF(2) =DTH

120 A% (3 =DTH+DTS

150 A5 (4) =DTS+DTE+DTS

140 AS (S =DT$+DTE+DTE+DT S
SO0 GOSUE F000
BLO0 PRINT", "
Bll“ FRINT"In this versatile program the MI-B0K"
FRINT"is your mar « Tt owill®
ble you 3 eiving morse"

o full alpha numeric set!

ty of speeds. "sFRINT
= wlll select”

e YOI

B1E0
G140
B170 F1
H1ao
HLQOD aroups plus your own special!
BRO0 i Tlowes you all"”

NT"the group of chares
MT'"practice with, You have a

1 L

pocombinations' s FRINT
is selected."

five pipa, !

AT G tet a'k:."

clom and di o the VDU

SECUETIC peated. ”-F—F{INT

MTY (Note, however, thab in the A
: anly one
at a time.

B2l

NT"the cha

v

t !I“?.\
(TR

B257
H298

tion®
the"

ernter

FIRINT "unt
BR800 FRINT"for & pe
B0 FRINT"Eransmi g
20 FRINTYLn the pause mode
BB FRINT"comnands are avai
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FRINT"Type € - To CONTINUE with
FRINT" Type E ~ To EXIT fraom proc I
FRINT"Type T — To alter TRANGMISSION SFEED":FRINT
FRINT"Type M - To en . Tew CHARACTER MODE"
FRINT: FRINMNT: FRINT"FR Y T0 CONTINUE"™
GETA%: IFAS=""GOTQOE
FRIMT, " s FORT=1TOE
PRINT" o« Plee
FRINT:FRINT
FRINT"the prageam MORGET
FOF TOR
PRINT:FRINT#
FRINT: FRINT»
END

FOR T =1 TOS
MUSTE A L) LIRS, LI, LIRS
NEXT T

am': FRINT
NT

A CL) s NEEXT T
mesmory (Bype NEW)  and load"

¥

froom tape. "

FOR X=0TO79: SET X, 05 NEXT X
MUSIC A%
FOR Y=0 TO
SET 7
NEXT ¥

MUSIC A% (4)
FOR X=79 TO 0O
SET X, 49

7 MEXT X

MUSIC A%
FOR Y=4%9
SET O,
NEXT Y

== AR R AU ST
TUHI THERE

. CODE TUTOR"

AB LY s NEXTI
AN
S AL s NEXTI

LRI
FOR I=1 TO LENCX#)
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1 RKEM & FROGRAM FROM SHARFSOFT

© OREM COPYRIGHT IN EUROFE

;u DIM A$(40) (E$(40) ,CH(40) , DS (400 E (40)

DO N$=" LAY RE=URY TEMFO7 s FRINT", "

100 bO]U 0

$+TH: LRE=GRE-GAS+HERS s DTES=NS+TS+BRS
1000 DES=NS+TEENE-TEHNS+TE+ERE

A% (1) =DTHLDES: AS (7)) =DES+DTS+DTE+DTH

A% (D) =DEFHDTE+DERSD TS A% (4) =DEE+DTE+DTS
1100 A$(F)r=DT$: AF (L) =DTH+DTS+DRELDTSE
DEE+DEE+DTE: A% () =DTHE+DTE+DTE+DT S
DT®+DTHn A% (11 T# F+DEE+DES
=DES+DTH+DEH: A% (17
DEHHDGES: A5 {14 =DESHDTH
DS +DES+HDES ﬁ%llﬁ)—

"?h+lJBiH+l)b$4 DE“-h+D$:)$ A
BADTHEDTELDEELDES s A
PB4 DB DT H ] +'ID‘T"!‘> ﬁ‘ﬁ ("
w$+1)b$+l)T et

BE TUIRN
FORTm ) TE
N=TNT (1.
DB ) mOh

S+DEE+FDTHDTS

(4) E.L:8
) Your cheoice"
From keyvboard!

DT$+DTH+DTE+DTE+DES
DES+0T 4oL
SH+DES

(DT E+DTE
:i‘-ii +D"l"‘!=~| D T"ii

i B (4D, P, B (S, P, P

Alphabet cniy®
EoHT




TG 400

(1D

MAE 000

freom key
amt

THEM
T

al ter  TRANMSE it g BRI

o LR Lt




FRINT" (5) 10 WORDS/MINY
FRINT" (&) B WORDS/MIN"
2 PRINT" (7) é NHRD&/MIN”
FRINT" (8) {
PRANT" (9) 2
FRINT: FRINT

GET T IF Al
PRENT ., "

2440 Td=
2442 T
2444 T
D44

“448
g s RETLIRN
RETUFRN

RPRPRS" : RETURN

'"é”'P$‘"RQRWR?L.
GUSUE
Li=26sl.2 'bU%UH17H0
TFA$="M" THENZC
GOTORE20
GOSUR 8500
Lol=10 L2=27 GOSURLT700
IFAS="M" THENZOO]
3 GHOTO 3020
4000 E(L) =S E(R) =93 E (X
A010 GOTOSDO20

EUOU E(ly= E(2)=18:E{3) =20:11=1
GOSURBEO
FORI=1TOS: N=INT {LI¥RND (1)) +1

M=E (M) s B (D) =08 (Nt DE (1) =06 (M)

NEXT I

EOSURL SO0

GETA®: IFAS="F"GOSUREOHOO

ITFAs="M"GOTOZG00

HOTO S021

NT".Enter vour awn character sebt in the®
WINT"form: ASDAW etc followed by carriage”
M1 return®

¢ FREMT: FRINT

TNELT X

GOSLIE @00

BERINT" ., "

LELEN(X#)

=19 E(4) =8 L.1=4

&1 TO L
‘Xﬁ,lul)
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