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NMLIGHTS MZ—700 FORTH

LUADING THE LANGUAGE TAFE

Switch on your MI-700 and insert the language tape in the cassetie
unit. Type L & press the CR key then depress the play button on the
tape recorder: "LOADING MZ-700 Forth" appears.

"¥knights MZ-700 Forth Mem=AFFF &BOK" appears when the tape stops.

# ndicates that Kmaghts Forth is ready to use in the direct mode

IWO_MODES
Forth has two distinct modes. Text editor mode is indicated bu a *
prompt.  keywords can be built up - either by loading saved keyword

definitions from tape, or using the editor commands to write new For th
programs. Direct mode is indicated by a # prompt, and is used to run
programs and test keywords.

FROGRAMMING 1N FORTH

The essence of Forth programming lies in defining new Forth words
which use previously defined commands to perform the desired tasi.
Effectively the programmer tailors the language to meet his  own
specifications. It is this aspect of the language that makes Forth such
fun  to use. Calculations are stack based and utilise Reverse Follsh
Notation (this will be explained later), making programming in Farth a
challensing alternative to languages such as BASIC or PASCAL.

TYPES OF WORD IN MZ-700 FORTH

FO Machine language word i.e. the relevant procedure is defined by a
section of machine code. The SP register of the Z80 points to the data
stack, control is passed to the interpreter asain by means of the
JP(IY) instruction.

F1 Word defined using previously defined words and constants. Most of
the definitions vou write will be of this tupe.

F2 variables - when a variable name is used the storaga address |%
DEric o ta LW bR Ok Ehd dave Stachy This Ehew 11oAe You r0 Sebnd
numeric values at that addressi the net result is similar to Integer
variables in BASIC. Forth also deals with strings, when a string |s
presented to the interpreter it is stored on the data stack

integers, the first being the address in memory where the string has
been stored, the second is the length of the string

£5 Constant - similar in principle to an integer variable, however as
the name implies the initial value on assignment remains unchanged.

Fé& Forth word defined by the sustem.




TEXT EDITOR COMMANDS

The text editor uses the concept of a current line pointer.
COoOMMANDS
B : move line pointer to the top of the text buffer.

: list n lines from current line without altering position of the
current line pointer (If n is omitted then all the lines after the LP
are listed). Lines listed in this manner can be screen edited. The
space bar can be used to pause the listing.

P place tha LP on the nth line from the top of text (when n is
omitted the LP is placed on the final line).

- : mave line pointer n lines forward

—r f move LP n lines backwards.

D ¢ deletes n lines after LP (If n is omitted then all lines after
the LP are deleted).

T ¢ inserts text immediately before LF. To end insertion of text press
CR on a blank line or else press shift and breal at the same time,

S=trimg :  search text after LF for string - if found, display
line and place LF on next line. If the strina is not located the LP is
moved to the final line.

¢ compile source text from LP onwards. As each line is compiled it
is listed to the screen.
text to tape with filename string.

Wstring @ writes sourc

L ¢ load tent from tape.

display size of source test.
t ¢ exclamation mark returns Forth to RUN mode.

8 ¢ clear text buffer. :

% ¢ denotes a comment in Forth. Any line with this as the first
character will be ignored by the compiler.

ERROR MESSAGES

XXX DATAT Word XXX has not been defined.

EMFETY Data stack is empty.

THENT There 1s nowhere for control to be passed to after THEN.
DO—1_GOOF 7 Loop not closed
BEGIN—ENDT Laok not closed.

[NT=R+ FOUMNMD  Specified word to be forgotten has not  been
declared

AVATLT Hemory error.



places 5 on TOP of the data stack.

places 1 on TOP of data stach.

places & on TOF of the data stack

3
Jlaces 1 on the TOF of the data stack.
Places quotient on TOF and remainder on 2nd
2 /M TOP=2 2nd=1.

=0 2nd OR TOF is placed on TOF of data stack.
e.9. 231 $120F OR puts %123F on TOF of stack.

2nd AND TOP is placed on TOP of data stack.

©.9.4231  $120F AND puts 5201 on TOF of the

2nd XOR TOP is placed on TOF of data stack
e.g. %231 $120F XOR puts $103E on TOP of the

OF then TOP becomes -1 else TOP
becomes 0 e.g. 3 3 = places -1 on TOP of the

1§ 20d<TOF then TOF becomes -1 else TOP
becomes D e.g. 2 7 < TOP becomes ~1.

1f 2nd > TOP then TOF becomes —1 else TOF
becomes © e.g. 2 2 >  TOP becomes O.

This command allows a block of memory to be
moved from the address stored in 3rd top to
the address stored in 2nd top. The size of the
block to be moved is stored in TOP. The + sisn
denotes the fact that the block is to stored
upwards from the new location.

®.g. $1000 $DOOO $100 MV+ has the effect of
moving $100 bytes starting from $1000 and
storing them from $DOO0 onwards.

Purtonses iiia aratyar qancae ta MV+  except
h

L the command operates downwards in memory.
‘a.a. #1000 $D0C0 $100 MV~ has the effect of
taking %100 bytes from address $1000 downwards
and moving them to address $DO0O downwards.
Takes the value of TOP as an address and
places the contents of the locations pointed

puts the 16 bit number stored in locations

As for D except that only 1 byte is
transferred. The effect is similar to the PEEK

AR THME T LG OFEROT ORS
. Fio 2nd 4 TOFITOR e.a. 3 2+
Fi Subtraction e.g.
* Fo Multiplication e.
E Fo Integer division e.9.
M Fo
[ET53
ArND Fo
ntack.
x O Fo
ack.
- Fo 14 2nd
data stacl
< Fo
> Fo
[RIVES Fo
rv Fo
@ Fo
A in TOP
£.9. $1000 2
%1000 and $1001 in TOP
Fo
command 1n BA
1 Fo

Takes a 16 bit number from 2nd and places in
the address specified by TOP.

@.g. $1234 $1000 |

location $1000 will contain $34 and $1001 will
contatn $12.



woRrRD TIYFE USE AND EXPLANATION

c Fo L WL W2 .... WN Jis used to define a new Forth

language command using  previously defined
| words Wi to WN.
I e.a. [ NEG O SWAF - ) defines a new Forth word
| NEG which when called negates the value on TOP
| of the data stack. NEG may then be used in
| other more important definitions. Words inside

the definition must be separated by either a
| space or an end of line character. .B.

Fight hand sauare bracket terminates the ward
| definition.

mMc Fé& Defines a word using machine lansuage.

e.g. ML BYE SC3 0 O 1M defines a ward BYE
which when used returns the computer to
{ menitor by executing an instruction similar to
the USR(O) in BASIC.
| var Fo Allocates 2 bytes of store to be referanced by
a variable name. The initial value of the
variable is taken from the TOP of the data
stack.
e.q. VAR X will declare a variable X with
initial value -1.

> Fo Extends the most recently defined variable or
any other definition by 2 bytes and alters the
TOF of the stack accordingly.

L3. TH VAR X0, detines X and extends it by
2 bytes. As a result X is a 4 byte word and
nas’ camtent FRFF00M0 e

CcCoNST  Fe Defines a constant, the value of which is
taken to be the top of the data stack.

e.o. 1 CONST ONE declares a constant ONE of
valu
Therefors DNE ONE + . disslaus 2.

FORGET XXX  Fé removes word XXX from dictienary stack.
words defined after the word to be forgotten
are alsa removed.

- Fo Removes the value from the top of the data
stack and displaus it on the screen in  the
current base.

[ - Fo Removes the number from the top of the data
stack and displaus it as an unsigned base 10
I number (0-65536)
e.a. =1 #. will display 65535,

- Fo Removes the value from the TOF of the data
stack and displaus as an unsigned base 14

| Aunber in the ranae (O-FFFF).

£ Fo Prints a string to the screen. The TOF of the
data stack must contain the address of the
string, and 20d TOP the lenath of the string.

[ F6 Outpute a line feed tu the screen.

» Fo Fromets for integer nput and adds 1t to the

ta stack. I the user ineut 1% not of fhe
carrect type it is ignored and the procedure
will be repeated.

SR - Scans keyboard & places the ASCIL code of the key

pressed on the data stack. B indicates no key pressed.,




(-1 Fo

LOOF STRUCTURES

IF (ELSE) Fo
THEN
F.IF (ELSE) Fé&
THEN

-LooR Féo
BEGIN. . END Fo
3 Fé
K} Fo

Takes § bute from 2nd and laces in
addrass specified by TOP. Like a BASIC POKE

IF (treatment when TOP<>0) ELSE
(treatment when TOP=0) THEN

@.g. 0 ° IF "PLUS" ELSE "NOT PLUS" THEN S.
when TOP is positive the word PLUS"
dizplayed, otherwise “NOT PLUS' iz displayed.

IF (treatment when TOP=0) ELSE

(treatmant when TOP<>Q) THEN

e.g. F.IF "JERD" S. THEN

When<TOP iw rera, “ZERQ" is displayed

Take the contents of TOP as the initial value,
20d as the final value and repeatedly execute

@qual to the final value. This performs
manner similar to the FOR-NEXT loop in

14 TOP 15 0 on reaching END jump back to BEGIN
and repeat the section of code.

e.g. BEGIN GETKY END will wait until the user
presses a key

Used within a DO..LOOP section, this command
copies the current value of the loop counter
(which lies on top of the return stack) on ta
TOP.

€.5. 10 0 D0 I . LODP i used within a Forth
ward will Dutput 0123456789

Alsc used within a Forth words this command
has the effect of copying the 2nd top of the
return stack on to TOP. TOP will then contain
the upper value of the loop sectian.

cCoMMAaNDS

CRAFHICS

SETG Fo
RESG Fo
LINE Fo
VRCL Fo
vRMY Fo
LImrT £

sets the screen at position X=2nd Y=TOP
e.9. 30 24 SETG is like SET 30,24 in BASIC.

Resets the screen at X=2nd Y=TDP
©.9. 30 24 RESG is like RESET 30,24 in BASIC.

Draus & Ling betueen the pulnite on e sciken,
e.9. 00 79 49 LINE draws a diagonal line
between (0,0) and r7v'4w

These commands are designed to allaw the
animation of pictures. URCL reserves an area
of memory into which all subsequent SETG, RESG
and LINE commands are directed. A picture can
then be built up as thoush setting points on
the screen.  VRMV will then copy the entire
picture on tao the screen giving the impression

a auick change. After VRMV the sraphics
commands are restored.

Chanses bottom addrese of data and return
stacks. 2nd gives the bottom address of the
data stack, TOF gives the bottom address of
the return stack. After LIMIT the data and
return stacks become empty and the interpreter
s initialised.



BRAPHICS COMMANDS

BRAPHICS COMMANDS

CORDR FO Cocrdinate rotate - I
3rd contains value X

then if (X,Y) are the coordinates of a point
and Z is twice an angle theta, then the values
returned after CORDR are called

TOF contains ¥?
2nd contains X*

Where (X",Y’) are th
point rotated througl

e coar
b thet

dinates of that
a degrees.  The

transformations themselves are:
X4COS (2/2) ~YASIN(Z/2) 32nd

XXSIN(Z/2) +YKCOS (2/2) ATOP

CcCoRDV Fo Assuming X;Y,Z as before then if Z is zero and
(X,¥) are the coordinates of a paint then the

values returned are the polar

(theta,R) where theta

the paint expressed as
is the angle and
origin to that point.

the

coordinates of

radius from the

The transformations themselves are:

X+ Y3 2n
Ze2x (TAN (¥/X))3TOP
N.B. X must not be negati
TOP contains 2 ¥ thata.
STack oOFERATORS

For all the following operations the stack is
diagram initially:

ST Fé Writes out the contents

alteration.

e.9. STK outputs 1 2 3
(=11 Fo Clears the stack
DUF Fo Duplicates TOF

e.a. DUP STH gives 1 1
DDUE Fo Duplicates TOF and 2nd

e.9 DDUF STK gives 1 2
overs Fo Duplicates 2nd

©.9 OVER STk gives 2 1
=over Fo Duplicates Zrd

9. Z0VER 5T gives T
SOvER Fo Durlicates ath

£.9.30VER ST gives 4 1
sSwar Fo Swaps TOP % 2nd

e.u. SWAE STH gives 2 1
DROE Fo Kemuves TOF

€.9. DRUF STk gives 2 3
ROT Fo

Transters bottum to TOF
e.9. ROT STK gives 5 1

ve

assumed

of the

234

to be as per

stack without




|
%
|
5

wWORD TYFE

save Fe
LOoaD Fé&
vERT Fé&
REG F2
usi Féb
AFLY F6
BASE F2
sF FS
DS Fs
TXT Fé

USE AND EXFPLANATION

Saves the Fgrth dictionary stack to tape using
ramed f1les.
B.a. SAVE KNIGHT DEMO

Load the nest object file from tape. The
f1lename 15 not checked

verifies sucessful saving of a tape program.
I4 0K then no message 1s displayed, otherwise
the VERIFY ERROR 1s displayed.

Foints to an area of memory where parameters
for passing values to the 780 registers can be
located.

The arrangement is: REG

ACBEDLH

Jump Lo machine code subrouting at address
pointed to by TOF. On calling, AF, BC, DE and
HL of REG are transferred across to the 280
registers, on returning. the contents of the
registers are transferred to REG.

e.q. REG 1 + CONST AREG defines the address of
the A register argument location.

$30 AREG !B USR puts 330 into the A register
argument location and calls the subroutine
starting at address $12

Treats the character in quotes as a binary
operator on TOP and 2nd
e.q. 3 4 " AFLY i eauivalent to 3 4 +.

Address in memory whers the current base for
mathematical calculations is stored. Only the
lower byte of TOF is significant

£.9. $10 BASE | puts the micro into BASE 16.

Address in memory where bottom address of
return stack is located.

Address where bottom of the dictionary stack
is located

Return to editor mode.

REVERSE FOLISH NOTATION

Forth uses RFN for mathematical calculations. RPN is easy to learn.

All numbers are stored

on the data stack, when a binary operator (such

as + or % ) is encountered, Forth takes both operands off the TOP of
the data stack, performs the cal:uhuun and then pushes the result
back on TOF. Once learned, it is very easy to use and dispenses with
the nsed. for tha marenthesss that comventionsl infix natation reauires.

LOADING THE SAMPLE PROGRAMS

In addition to the MI-700 Forth language itself, we supply 10 programs
to demonstrate some of the features of Farth programming.
To load the programs follow these steps.

1) Type TXT and press CR tao get into editor made
h

2) Tupe % and press
3) Tupe L and press
4) Once loading has
program.  The text
of the programs

capabilities. Once
will start as soon

R key to clear the edit buffer.

CR to load the program into memory.
finished, type F and then press CR to compile the
will list to the scraen as campilation accurs. Some

new  commands. others demonstrate Forth

compiled press | and CR to enter run made. Programs

you enter the appropriate key word and press CR.




FROGRAMS SUFPFL I1ED WITH ENIGHTS
[SCTERREY

EXTRA COMMANDS

Before running the rest of the sample programs supplied with Knights
Forth, this pragram should be loaded and compiled. This adds a whole
host of extra commands to those already present on the Forth language
tape. These are the extra commands:

PREG displays the contents of the Z-80 registers in both decimal
and hexadecimal,

<= less than or equal to test.

{ DISCOMPILE shows the defined words in the dictionary stack
together with their storage addresses and definitions.  DISCOMPILE
starts with the most recently defined word and works downwarde.

FAINT fills the screen with fareground and backoround ¢

lours as
selected bu a single bute in location COLOR.

performs in a manner similar to S. except that the texl s printed
in the colours selected by COLOR.

| HEX puts Forth into base 16,

DECT puts Forth into base 10,

CHIM clears the screen.

AES returns the absolute value of TOF.

TXT /F prints the contentu of the text buffer on the printur.
. /F prints a string to the printer.

[| SF. prints a space to the printer.

F2é& puts the plotter/printer In 26 characters per Line node.
F 40 puts the plotter/printer in 40 characters per Line node,
F 8O pute the plotter/printer in B0 characters per Line mode,
FPE(S prints a back space on the plolter/printer.

FFF prints a form +eed on the plotter/printer.

FHOME noves the paper 46 Lines upwards on the plotber /printar .

CUBE DEMO is a high speed demonstration which

whows a rotating
cube. The keyword KNIGHT starts the program.

WHEEL

emonstrates the speed and efficiency of Forth,

Ihe word
WHEEL starts the demanstration.

FORTH BRIDGE adds these extra commands to Forth,

LIST which lists all the words currentlu in the Forth uiiiipnary stach .

This 1s similar to DISCOMPILE, however only

the nam
definitions are output.

s and Lupes of the

BYE returns the MZ-700 to manitor levol,




FROGRAMS SUPFLIED WITH KNIGHTS
= (=]

FORTH BRIDGE continued

BON turns on the

keyboard bell.
BUFF turns oft the keyboard bell.

MUSIC will interpret the string on top of the stack as music data. The
music stops when a W character (araph + SHIFT + F) is reached

RANN & entering the command n RANN will generate a random integer
between O and n-1.

EORTH _SYMEHONY denonstrates how music can be plaved using
Forth. Entering the keyword RUN lets you hear the notes.

COLOUR CHANGER shows a string and changes the colour 100
times. Written simply so that you can 1ist it and see how the effects
werw obtained. The keyword is DEMO.

THE RELAXER fills the screen with randon colours and
#nOOthTu changes them. The Forth word RELAXER starts the proaram.

E FXHY THIM is a Forth program to calculate your average
biorhuthm for an 80 day period. The keyword RUN starts the program.

B
The format 1

OCK GRAFHICS adds 3 new conmands ta Farth.
PI P2 PS P4 WORD BLOCK wherst

F1..P4 are the coordinates of the 2 points diagonally furthest apart on
the block to be filled in,

WORD can be:
SET indicating that the block is to be filled in with set points
RES indicating that the rectangle is to be made up of reset paints

REV indicating that set points within the rectangle are to be reset
and vice versa.

©.g. 0 O 79 49 SET BLOCK will €111 the entire screen with set points.

NUMEBER _ADDEFR adds 2 nunbers together 1n Forth. List this
Arogaran and learn how to use a stack based language.

STARTING FORTH PROGRAMMING

As you will appreciate from these instructions Forth is a very complex
language and heginners should start by examing the listings of the sample
programs on this tape.

Start pragramming by making a small change to our sample - try putting
your name on the screen instead of Kniohts in the Cube Demo. Once you have
done this successfully proceed to changing the keyward. Then experiment
wlth furtner small changes, make the cube rotate slowly, change the graphics

and colours.



STRUCTURE OF KNIGHTS MZ-700 FORTH LANGUAGE

The #nights Forth Language structure diagrams below were printed

and programmed on an MZ-700 and a printer/plotter.

STRUCTURE OF A FORTH DICTIONARY

SFFFF

STRUCTURE OF A FORTH WORD

POINTER (2 BYTES)
NAME LENGTH (1 BYTE)

[:?r"“f POINTER

.
POINTER B

e e
POINTER

1 L—yoro—]

NAME OF WORD
TYPE OF WORD

DEFINITION

[FDIN\'ERS T0 :I
OTHER WORDS

—_Pm—

STRUCTURE OF A FORTH DATA_STACK

ADDRESS "

F

- ::
5

NUMBER OF LETTERS

=

5

UALLE £

-

L—2 BYTES ——

HNIGHTS FORTH FOR THE MZ-700 REMAINS THE COPYRIGHT OF KNIGHTS CUMPUTERS,
108 ROSEMDUNT PLAGE. ABERDEEN, AT ALL
RENTING, RE-RECORDING OR BROADTASTING

THE TAPE EVER FAIL TN LOAD, Ouf

FOR A FREE
COPYRIGHT

REPLACEMENT,

KU TGHTS

COMPUTERS , ABEROEE N

TIMES. COPYING, LENDING, HMIRING,
5 SPECIFICALLY FORBIDDEN. SHOULD

TO ANY CIHCUMSTANCES, SIMPLY RETURN [T

TELEIHONG 11224 6305925




