Contents:

Spectrum FORTHs:a comparison - Garry Knight

Simple Robot for the Ace - John Kennedy

Some more control structures - GR Charlton

An alternative case - P Goff

Queues - Gordon R Charlton

Jupiter Ace stack manipulation - B Thornton

Letters and replies (members of the Jupiter
Ace Users Club)

EME Sound Board review - Edward Hattersley

Book reviews

Reading & writing a raw bytes file(expanded
Ace) - Mike Greenwood

SCRN*/SCR suite correction - Mike Greenwood

More letters

Sound generator toolkit - D Keates

PLIST - Herman Hillebrand

Pacer rampack: some tips - Ken Moffat

On-screen input - Colin Dooley

Yet more letters

Save & load of single words - Morten Levy

Ace power supply modification - C Thystrup

Ace system expansion -~ Stephen Jackson

Keyboard interface - Stephen Jackson

DIY Ace joystick interface - Robert Mayell

3

13
14
16
19

21
25
26

28
31
32
38
41
42
43
47
51
57
58
60
63



EDITORIAL - John Noyce

Well its been a long time in preparation, but I
hope you find it worthwhile. Part of the delay
was due to moving house, others - well, its been
a nice summer.,..

This issue is, with the exception of Garry Knight's
Spectrum Forth comparison, entirely on the Jupiter
Ace. Jupiter Cantab may have crashed in 1983, but
the Ace lives on, indeed there has been a renewal
of enthusiasm for it this year, as Boldfield have
sold off bankrupt stocks, and assembled an impressive
list of add-ons. More recently Boldfield have taken
the plunge and produced some new software for the
Ace - anyone want to review these items? Just in
passing, we still have some copies of the Users
Club software left (in some cases very few).

Next year's issues will still, I suspect, be mainly
on the Ace, but hopefully some more articles on
other machines using Forth will be forthcoming.

All articles, letters, etc, always welcome.

Finally a note on reproduction quality - whilst some
of the articles were retyped, I have reprinted 'as is'
as this saves retyping and removes possibility of
error in the retyping of listings. If contributors
could use a typewriter with a decent ribbon that
would be helpful - or at very least use a black biro
if writing by hand.

See you next year

Ps. Subns are due - still £7 for 3 issues.

FORTH USER is edited and published by

JOHN L.NOYCE, Publisher, PO Box 450, Brighton
BN1 8GR, U.K.

Subscription: £7 pa (overseas:£8)



There are some six or seven Spectrum FORTHs currently
on the market - Abersoft FORTH, Artic FORTH, Thurnall
Engineering FORTH Compiler - the three reviewed here -
two by Mike Hampson (integer and floating-point), and
one or two others whose names escape me at the moment,
Of the first three, Abersoft and Artic are a mixture of
FIG and FORTH-79, while the third is very unusual indeed.
For this reason I am going to do a comparison of the
first two in terms of the commands supported and the
differences between tnem, and then I'll explain just
why TE FORTH Compiler is so strange.

The first two programs arrive in a library case with
cassette and manual(s). Loading is by LOAD "*" CODE for
Artic and LOAD "" for Abersoft. Loading time 1s only
1 to 14 minutes and both auto-start with a copyright
line. At this point Artic also tells you that you have
2347d bytes free. You can find out how much memory you
have available at any time by entering MEM. The equiv-
alent command with Abersoft is FREE, but you then have
to use the FORTH 'print' command (.) - which, with no
user-defined words in the dictionary returns 18919 bytes.
The manuals are very comprehensive, Abersoft at 25 pages,
Artic at 44 pages but with a separate Editor manual.

Botn editors are standard FORTH line editors, but whereas
Abersoft's is included in the dictionary, you must load
Artic's from tape. I'll explain how you do this later.

Programs are written to and edited on FORTH screens of
16 lines by 64 characters, but Artic only has one of these
resident in memory, whereas Abersoft has an internal
ll-screen ram-disc. Screens may be selected for editing
by n LIST or n CLEAR, but with Artic, 1f the screen you
want to edit is not the one currently in memory, it will
try and load it from tape. In addition to the line editor,
Artic also has a separate screen editor, which works like
this - 1if, in immediate mode, you type in a command and
execute it, provided it does not clear the screen you can
move the cursor up to the start of the command with the
normal Cape-shifted cursor keys, then press shift-1
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to edit, hold it down, and the command 1s copied down to
where the cursor originally was, Pressing ENT R will then
execute the command a second time. I think this is one

of Artic's best features, because, if you define a word
incorrectly and get an error megssage, You can cursor-up,
copy the bits you want to keep, typing in the correction
as You gO.

Aes far as tape-handling is concerned, both programs
have their good and bad points. ¥ith Abersoft you can
save an extended version of the dictionary, including
your own defined words, and you can save, load and verify
the whole 11K ram-disc. However, you can only save the
whole 11K, which takes time. It is fairly easy, if you
speak ZB¢ assembler, and you have a copy of the ROM
disaseembly, to define your own single-screen load
and save routines. with Artic's save, you can only
save one screen at a time (the one in memory), which
means that you have to plan your programs very carefully
if you intend to use more than one screen-full of defin-
itions. To save you use the word FLUSH and to load you
use n LIST, where n is the number of the screen to be
loaded, so you need to keep a writtem record of the
numbers of the screens you have previously saved. A
cassette recorder with a tape-counter is a help, too.
Also you need to make sure that the screen you are trying
to load does not have the same number as the screen in
memory, or LIST won't even look at the tape, but will
list the one in memory to the screen. Also there i1s no
routine to verify, unless you write a machine-code
version yourself,

Both Abersoft and Artic support most of the Spectrum's
graphic commands, CIRCLE being the only one that Abersoft
lacks, while Artic doesn't have SCREENS, ATTR or POINT.
Because the FORTH word OVER works differently from the
Spectrum graphic command, both versions use GOVER, and
I regularly forget this and use OVER and wonder why it
doesn't work. Character definition with Artic is as easy
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as stacking eight numbers, then the character code, then
using the DEF command, /ith Abereoft you need to use
the FORTH variable UDG to work out where to c! your

numbers.

The BEEP command ie alsoc supported by Artic, but I nhad
difficulty getting it to work. Abersoft has the word BLFEP
which works differently from the Spectrum BEEP, being a
sel f-contained machine-code routine. You can create some
amazing arcade-style sounds using this word in loops. On
the whole, Abersoft's screen and sound commands are more
useful for writing games than Artic's and the dictionary-
save ability makes it easy to run them too. Both versions
also have CLS and AT, and Artic also has HOME, which puts
the cursor at ¢,f without clearing the screen.

Another interesting difference between the two packages
18 the use of the BREAK key. Abersoft uses two of them,
the normal BREAK and Caps-shift-l. The difference is that
when using the regular Caps-Space key during printer or
cassette operations, you are usually dumped into BASIC,
whereas shift-1 leavems you in FORTH. The only problem is
that, while both Reys stop the VLIST command, neither of
them will BREAK into a program while it is running, so
you need to be careful about executing definitions that
end in @ UNTIL. You can, however, check for caps-shift-1l
by including the words ?TZRMINAL IF QUIT THEN in your
loops. The Artic break key is the standard one and BREAKs
programs as well as VLISTs.

Also, while on the subject of keys, both versions have
KEY which waits for a key-press and leaves the ASCII code
on the stack; Abersoft also has INKEY which doesn't wait,
but returns ¢ if no key is being pressed. The printer
commands also differ in that Artic uses 1 PRINT I to
divert all printed output to the printer, @ PRINT { to
re-divert it to the screen, and COPY to do a screea-dump.
Abersoft uses the variable LINK which echoes all screen
output to the printer if it contains a non-zero value.



Abersoft also considers the machine~code programmer by
making available the words PUSHDE, PUSHHL, PCPDE and
POPHL, and by listing in the manual which registers the
FORTH uses internally, and which must be preserved across
word definitions. The only way I could find to implement
my own m/c routines is to CREATE a header, manually assem-
ble bytes using cl and then change the code-field pointer
to point to the first byte of the code. The word CALL
could have usefully been implemented to avoid this.

I'1)l quickly run through the other differences between
the two FORTHe. Both use numbered error codes which are
listed in the manuals; both support double-precisicn
mathematics., Abersoft also has a complete CASE structure
and a word SIZE which places on the stack the size of the
dictionary defined so far. If you mig-define a word, Artic
will let you FORGET a partially-completed definition, but
Abersoft requires SMUDGE before FORGET in this case.

Both will allow you to exit from FORTH - Artic with BYE
which resets the entire system (effectively RAND USR ¢)
and Abersoft with MON which returns you to BASIC with the
error message STOP at line 2. You can also restart Aber-
soft with RAND USR 24132 for a warm start (with uger-
defined words intact), or RAND USR 24128 for a cold start.

I've used both packages for some time (my first encounter
with FORTH was Artic's FORTH for the ZX8l, which is almost
exactly the same as Spectrum FOKTH), and coming to any
decision as to which is the better is difficult - it rather
depends on what you want, Both support enough commands to
run most applications, with Abersoft having better graphics
and sound handling. If you can program machine-code

either will do, and the prices are similar enough to

make little difference to most pockets. Sinclair support
Artic's version, but I think that Abersoft has the edge.

Now, on to the last package - Thurnall Engineering Forth
Compiler.I've deliberately left it until last as it is no-
thing like the other two, The internal structure may be
FORTH-like, but the user-interface certainly isn't. When
you load the program you are presented with a menu, with
options to create, edit or delete a command, load or
Save a program to tnpc‘ compile a program, delete the
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compiler, or l1ist the directory (sicl) of commands com~-
piled so far. Everything you want to do has to be done
through this menu system and no command can be executed

in immediate mode, except after compiling it, and even

then it sometimes doesn't seem to work. The only advant-
age to this version of FORIH is that, once you have written
your program you can dump the compller out of memory,
leaving a block of compiled code at the top of KAM

which you can access with a single USR call.l must admit,

I only tried this once, but it didn't work for me.

The program comes in an impressive locking library case
and takes about 1% minutes to load. The manual runs to
32 pages, half of which 1s a list of the 63 commands av-
allable to the user. Also included ie an adhesive over-
lay which you stick above the number keys. The top-row
keys are used by the program as 'function' keys, 8 and 9
performing cursor-left and right, @ for delete, and the
others are used in creating commands. On choosing the
menu option to create a new command (by pressing 'c')
you are asked for a name, which must be at least two
letters long. If the firet word in your new definition
is to be BEGIN you must press key '2' (marked ! and CALL
on the overlay), then type BEGIN. Each command in a def-
inition must be CALLed in this way and numbers must be
preceded with ENTER (key 3 on the overlay).

I don't want to spend too much time explaining how to
create new commands - instead I'll give you a sample
listing from the manual:-

ISTART IBEGIN lINKEY ITEST IWHILE !OVER !OVER

IPLOT IREPEAT
The exclamation mark in the listing is how the CALL
function is shown on the overlay.

The 63 available commands take up less than half of the
screen when listed, and list alphabetically, with user
definitions shown underneath as 'programs'. There are
very few graphic commands, and almost all of the names
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uged are non-ctandard. For instance, the word FITCH 1s
uged in place of @, Thure is an extenslon dictiunary on
the tape, which comprises 6 words ~ AND, DEPTH, MAX,
MIN, OR and XOK - four of which I would consider to be

absolutely necessary for writing anything useful.

Because the dictionary is so small and non-standard,

and the program does not support many Spectrum BASCIC
coumands, and, on top of this, the price - I can't
recommend it and, further, I can't even see why Thurnall
Engineering thought anyone might want to buy it,

One problem I had was that I had to use a sharp implement
to force the cassette out of the library case. Having
reviewed the program I have put the cassette back in

the case, and, as far as I'm concerned, it can now

atay stuck therel

Garry Knight

3gA Stantou House
Thames Street
London, SE1¢ 9DJ

6.6.84



SIMPLE ROBOT

Here is the design of a simple BBC-type buggy 1 built
for my Ace. It uses either the Essex Micro Electronics
sound board 1/0 port, or the spare 1/0 port of the
sound board in the last issue of Ace User.

Components Qty

BC107 transistor S
1K resistor S
IN4004 Diode .
SPCO 6V Relay 5
3V motor 2
wheels for above 2

Edge connector, connecting wire for buggy (4-6 core).

The motors, wheels and relays all came from Greenweld
Electronics. The motors cost £5.95 and came already
geared and cased.

The electronic circuit is not complicated. Make sure
you connect the relays to the 1/0 port in the right
order, or the motor's power supply may be short
circuited.

If the motor's power supply (I used 2x HPII's) gets
mixed up, the robot will go backwards when you tell it
to go forwards etc.

The actual robot can be made as basic or as advanced
as you wish- mine was just a Meccano frame enclosing
the motors.

To run the software, the correct version of CONTRO!
should be used. Before the robot can be controlled,
the word INIT must be used. The relays can be switched
on and off and the buggy steered by using a number
from the direction table and the word SWITCH.

RUN enables you to guide the robot using the cursor
keys, while RECORD will remember up to 200 steps,
beginning when you press a key. PLAY will repeat the
sequence.

The buggy can be greatly enhanced: 1 give the touch
sensory as an example:

Direction Table

STOP #
FORWARD 31
BACKWARDS 1
LEFT 25
RIGHT 7

JOHN KENNEDY.
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( SOME MORE CONTROL STRUCTURES )

1+ ERROR
15421 ! ABORT

2 COMPILER STARTLOOP
HERE 2 ALLOT 6
RUNS)
SWAP ?DUP
IF
1- R) SWAP 2R DR
DROP
ELSE
® R + R
THEN
]

2 COMPILER ENDLOOP

IF
HERE OVER - OVER !
HERE - ,

ELSE
5 ERROR

THEN

RUNS>

IF
R R>» 1- >R SWAP
® + 2R
ELSE
DROP R) R» DROP 2R
THEN
i

+  EXITLOOP
RY R> DROP § »R )R
H

2 COMPILER FOREVER
=
IF
HERE - 2- ,
ELSE
5  ERROR
THEN
RUNS)»
@ R + )R

(

ERROR NO — )

U_INDEX - )
usage; STARTLOOP ... ENDLOOP
performs words between S and E
u_index times

NOTE; @ STARTLOOP will
iterate zero timess )

= )
see STARTLOOP

I will return no., of iterations
left to perform within loop
hence same restrictions with
R» and >R and EXIT as DO ...
LOOP

must of course be correctly
nested

- )
terminates loop at next
ENDLOOP cf. LEAVE

directly replaces @ UNTIL )

Gordon R. Charlton )



AN ALTERNATIVE CASE

P.Goff

Thias version forces a run-time branch to the procedure selected by
the number on top of the atack;the program continues through the word
ENDCASE.

A string of '(NAME).(N) ENDCASE' is written into the buffer line,
starting at 9953 ( it ie ESSENTIAL to leave the first buffer byte
clear ).

This approach has the advantage of readibility and ease of editing.
Many implementatione are possible;the example below ie a simple version
dealing with up to 9 cases.

Note that at LINE in CASE the program flow jumps to ENDCASE;any words
after are ignored as the program effectively ends if flow returna to
CASE.

1. CREATE (NAME) eg CONTROL
(maximum number of branches) C,
(number of characters in (NAME) + 10 C, eg 17 for CONTROL
(NAME character by character) C,

eg 67 79 78 84 82 79 76 for CONTROL
46 ¢, 48 C, for CONTROL.O
32c,69cC, 78¢C, 68¢C, 67 C, 65C, 83¢C, 69 C,

for CONTROL.O ENDCASE

2. Define 9953 CONSTANT BUF

3. Define a word to change the stack number to 0 or the maximum
branch number,if negative or greater than the maximum eg:

: CHECKCASE
DUP 0<
IF
DROP 0
THEN
buP 8 PICK c& »
IF
DROP DUP C@
THEN

4. Define a word to put the atack number into the (NAME) string eg:

: SETCASE
48 + OVER 1+ DUP C@ 8 ~ + C!

5. Define a word to load a string into the buffer,at 9953 eg:

: FORCE
2+DUP1-~-C@O0
DO
DUP I + Ce€
BUF I + Cl
Loop
DROP

< o



6. Define a word to control branching eg:

: CASE
0 SETCASE SWAP CHECKCASE
SETCASE FORCE LINE

( the first SETCASE defaults to CONTROL.0 , the second
takes N of the stack to give CONTROL.N )

7. Define a word ENDCASE , linking to the rest of the program eg:

: ENDCASE
....... as appropriate......

__________ REFINEMENTS AND EXTENSIONS

The number of cases need not be limited to 9; the string could contain
a pair of ASCII codes for numbers up to 99.4 possible approach would
use an expression such as:-

2 aDb

10 /MOD 48 +
SWAP 48 +

to convert the stack number into 2 string digits.

A refinement would be to set the string 'ENDCASE' in ite own carrier
word, then use it with a variety of case (NAME)s.Routines to write it
in the buffer after (NAME.N) would be required.

Words to construct the atrings from keyboard entry could be written,
----------- USE OF THIS PROCEDURE

To use this approach,the program is essentially written in segments,
eg:

e ( number on stack ) (NAME eg CONTROL ) CASE
! ENDCASE =eeemeeeea
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QUEUES

In the same way that a stack is & last-in first-out (LIFO) data
structure, a queue may be described as a first-in first-out (FIFO)
structure. So the first item added to a queue is the first available
from the queue, and tne most recently adaed is the last availabe.

Given a queue whicn contains four elements;

A B C D
7 t
head tail
of of
queue queue

adding an item E to the queue would leave 1t as;
A B C D E
heLd tlil
and subsequently removing an item would give;
¢ D
head tail

The following words add the data type QUEUE to the Ace vocabulary, and
also the necessary queue manipulation commands.

QUEUE
use; n QUEUE queuename
Declares a queue callea queuename, which will nold at most n elements

(16 bit numbérs: notes are given in the listing for conversion to 8 bit
elements ).

QLENGTH

Given the address of a queue variable on the stack, will return the
maximum number of elements it can hold. i.e.;

1p QUEUE A
A QLENCTH .

would print; 1§ OK
QSIZE

Given the address of a queue, will return the number of items currently
in the gqueue.

QEPTY

Given the addr. of a queue will return True (1) if the queue has no
elements, and False (f) otherwise.

QFULL

This returns True if the specified queue can accept no more items, and
Falee otherwise.
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P

Thie will return the next available item on the specified queue, and
remove it from the queue.

Note — attempting to use this on an empty queue will cause ERROR 15 -
queue underflow.

*H
Adds a data item to the named queue i.e.j
123 A Q!
will add tne number 123 to the queue called A .

Note —- attempting to add an element to a queue which is full causes
ERROR 16 ~ queue overf{low.

QCLEAR

Bupties the specified queue, so that it containe zero elements.

By way of an example of queue manipulation I also include;

QNEXT
Fetches the next available element of the queue using Q@ and adds it
back onto the tail of the queue using Q! , whilst leaving a copy on
the stack.
This is used by;

28

which will print the contents of the named queue non-destructively, in
same way as .S displays the stack. i.e.;

1§ QUEUE A
5 A Q

6 A Q

T A Q!

A .Q

will print; 5 6 7 OK , and;

A QCLEAR
A .Q

will print; queue empty OK .
This occupies less than &k (497 bytes) altogethert and thus will fit
into an unexpanded Ace with plenty of room to experiment.

Gordon R. Charlton

*Hithcut comments,

41+



( QUEUE STRUCTURE WORDS )

DECIMAL

1 ERROR
15421 | ABORT
i

DEFINER QUEUE

1+ DUP , § ,
$ , 2 & ALLOT
DOES

t+ HEAD
2+ B

s+ TAIL

4 + @

1 ITEM
2 ¥ 6 + =

1 WRAP
© DUP ROT + SWAP
MOD

SIZE
L

QLENGTH
DUP TAIL OVER HEAD -
SWAP WRAP

t QEMPTY
QUENGTH f=

QFULL
DUP QSIZE SWAP QLENGTH =

1 Q®

DUP QEMPTY

IF
15 ERROR

ELSE
DUP HEAD OVER OVER ITEM
@ ROT ROT 1+ OVER
WRAP SWAP 2+

THEN

18

( ERROR_NO - )

MAX_Q SIZE — )
defined word returns Q_ADDR
for 8-bit omit 2 &

QADDR -- OFFSET_TO_HEAD_OF Q )
8-bit use @@ instead of

§ QADDR -~ OFFSET_TO_TAIL )
8-bit use Q@ instead of (@ )

E Q_ADDR , OFFSET —- ADDR_OF_ITEM )
for 8-bit omit 2 # )

( OFFSET , Q ADDR — WRAPPED_OFFSET
2 modifies offset to fit the size of
the queue

( QADDR — MAX_Q SIZE )

( QADDR -- NO_OF_ITEMS_IN Q )
( QADDR — ISDM®TY )
QADDR — ISFULL )
( QADDR -—— Q ELEMENT )
( 8-bit use (@ instead of @ )



' Q! ( DATA , QADDR — )

DUP QFULL
1F
16 ERROR
ELSE
SWAP OVER DUP TAIL ITEM
! DUP TAIL 1+ OVER ( B-bit use C! instead of ! )
WRAP SWAP 4 + !
THEN
3
1 QNEXT ( QUADDR —— NEXT_ELEMENT )

DUP Q& DUP ROT Q!
H

t .Q ( QADDR — )
DUP QEMPTY
IF
" queue empty"
ELSE
DUP QLENGTH #
DO
DUP QNEXT .
LOOP
THEN
DROP

JUPITER ACE STACK MANIPULATION
B. Thornton

While programming my ACE it became apparent to me that it
lacks any words which push numbers down the stack. It is
always possible to write words on an ad hoc basis but I
enclose three examples that I have found useful. They

allow "rolling" and picking in reverse i.e. down the stack
and switching of numbers in the stack. Full control over the
stack enables you to use variables and constants less by
storing numbers out of the way, but still on the stack,
until required. I offered these to "Your Computer" months
ago, without success, so if you think they are worth printing
you are welcome to do so in the Users' newsletter.

—>
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Dear Mr Noyce,

I enclose a little routine which other ACE
users may find useful. The idea is that the
word LREF browses through the CONTEXT voabulary
finding references to the word you are
interested in:- 1.e. LREF PPUT lists all words
containing a reference to PPUT. LREF is very
usetul with a large program, where locating
references by any other means 1s a real bind.

Glad that you are carrying on; keep up the
good work.

Yours sincerely,

H.G. Woods

LREF - Find references in Context Vocab

: WDNM
-1 DUP 4 - SWAP DUP
£ — 4 -
DO

I C9 127 AND EMIT
LOoOF
SPACE
1 LREF
FIND ?DUF
IF

W a3l

CONTEXT @ 3 - CONTEXT

?
BEGIN
@ OVER OVER = O =
WHILE
DUP 4 - DUP 3
+ OVER 3 +
DO
3 FICK 1 3=
IF
DUF 1+ WDNM LEAVE
THEN
2
+L0O0F
2_
REPEAT
THEN
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Dear JAUC,

Having seen Mr. Lechocki’'s letter in the last
Forth User, 1 felt that I should write in to
reassure anyone who 1s thinking of buying the
Alphacom 32 printer. It works fi1ne and should
be preferable to the Sinclair since 1t 15 now
the otficial ZX printer. Anyone who 1s
interested will be pleased to know that a
separate power supply 1s included, so you do
not need to upgrade the Ace power supply,
though you will need to add an extra plug.

I also i1nclude a couple of Forth words below
that may be of interest to club members. A
brief description 1s given underneath the
listings.

e LULIST
15441
BEGIN
CRI11 -0
DO
R 1-
BEGIN
1+ DUFP C® DUP 127
AND EMIT 128 AND
UNTIL
1+ DUP'S + 3
at Defined by "
2="DUP"Q
BEGIN
1+ DUFP C® DUP 127
AND EMIT 128 AND
UNTIL
DROP DUP @ + DUP
HERE 1- > 1%417 2@
1F
OVER 15417 9 1~

LQOOP
DUP HERE 1- > 135417 3
1F

OVER 15417 & 1- > OR
THEN
iF

3
ELBE

RETYPE 32 WORD 1+ Ca

22



S AND ASCII N =
THEN
UNTIL
DROP CR

This word can be used i1nstead of VLIST. It
liste out the user vocabulary in blocks of 11
with the defining word written out atterwards.
If you wish to stop the program, just enter N
or n when the Ace reqguests an input. Flease
note that the program will not work with
vocabularies.

v M
HERE CONTEXT .- 30 =
u.

This just says how much memory has been used 1n
the Ace.

: FR

15384 9 HERE - 1024
/MOD ARS . 15388 DUF
D 1= BWAP ! .M KM
ABS .

This just tells the user how much memory is
left in kKbytes. Eg. 22KS23

Finally I would just like to say that 1§ anyone
out there can employ a 19 year Forth enthusiast
I would be pleased to hear from them.

Yours {faithfully,

A.F.Stratton,
Harcourt fm,
leals,
Warminster,
WILTS.

Note from E.H.- This letter as it came to us
was printed on an Alphacom printer. The print
is generally clear, although very faint for
some characters, and with rather variable
letter boldness. It uses thermal paper, giving
(in this case) blue letters on shiny white
paper, and is certainly reasonable value for
the money. 1f you can afford something better,
Of COuUrse.....
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E.M.E. SOUND BOARD REVIEW

Hardware

The board comes in a sturdy plastic case, about

120 x 100 x 45 mm (LxWxH), with a 50mm cable out of the
front for connection to the ACE, a slot to the left for
the I/0 Ports, and another slot at the back with a
duplicate of the ACE expansion bus. On top there are a
speaker grill, a volume knob, a reset button (for the
sound board only) and a 3.5 mm jack socket to connect
another speaker, or to go to an amplifier. The quality
of construction is very good and solid, and I can see no
problems occurring with wobbly connectors. The only
(minor) problem is that it extends the ACE backwards by
some 17 cm, which may cause problems if your table isn't
wide enough.

Software

A 24 page manual is provided, giving specifications,
details of the chip, including some I/0 circuits, and a
lot of small words to make the chip easier to use. The
instructions are very clear, and all the words I was able
to try worked first time. A word of warning - if you type
in all these words, which I would recommend, then you
won't have enough room in 3K ram to do anything else. A
rampack is needed, if you don't have one already (these "

are also available from E.M.E.). Words are provided to 5“”“f
turn on and off channels (there are three tone channels e
and one noise - see ACE User 4, pages 8-10 for further /b%,xﬂL
details as the same chip is used), to program envelopes 41)
and to calculate the numbers required for a specified

pitch, plus some demonstration sounds (train, trimphone

etc.).

Conclusion
This is a very well produced product, and definitely
recommended most highly. (E W)

(W dw-".Ug 7(-:»« Qold;‘ela, Ca\.\,owé‘\y @{3QIO
-uam.a,)
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Book Keviews - by E. Hattersley

Luploring Forth' by Owen Bishop €6.9% 4rom
Granada Publishing

This 15 a nicely produced book, and guite
cheap, but T found 1t rather verbose, with
rather long-winded explanations ot eg. the
stack. 1t 18 written assuming that you have a
BBC or an Electron, which would be confusing
tor someone with a different micro. Its best
feature 1s the large number of practical
examples (a simple game, sorting routines
etc.), which are used to explain Forth words,
and which give some ideas for experimenters. If
you have a BHC or Electron then this would be a
good book to type in examples from, but
otherwise 1t makes somewhat confusing and
tedious reading. Readers with other micros
would do better with Steve Oakey’s book.

‘Forth for Micros' by Steve Oakey from Newnes
Technical Books

This i1s a nice book, written for people with a
knowledge of Fascal or Basic, although people
with only micro experience may find some of
chapter one confusing, with 1ts references to
compirlers and interpreters. Once over this,
however, 1t 1s a concise book, with a lot of
good material on arrays and data types. It
suffers, as usual, from standardisation
problems, but there is a chapter on different
versions of Forth for the ACE, Dragon and FIG-
Forth. The book 1tself uses only Forth-79. 14
you are learning Forth as a secand ] anguage
then this book 1s recommended, and 1w more
readable than Bishop’s.
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"Advanced Software 1n Robotics”™ from Elsevier
Science FPublishers

Well, I was asked to review this book, so 1
suppose 1"'d better, but frankly I didn’t
understand most of it, and 1 doubt 1 anyone
not doing research into fifth generation robots
would ei1ther. However, 1§ you are doing
research 1nto +1+th generation robots then it
1= probably a very worthwhile book to have. (In
case anyone reading this 1s, the book 15 a
ceries of papers, precsented at an International
Meeting held 1n Li1ege, Belgiom, on various
aspects of robotics - modelling, contraol,
languages etc.)

'Mathematical Elements for Computer Graphics’
by D.F.Rogers and J.A.Adams £18.25 from McGraw-
Hill

I¥ you got this book, as I did, expecting a
series of recipes for fast, 3-D graphics, then
you'd get a shock. The book is basically a
maths textbook, giving a complete mathematical
derivation of some graphics techniques. Nothing
here on how to get high-resolution graphics on
your ACE, but plenty on, for example, curve
fitting, plane fitting (to a series of
specified points), fast (matrix) methods for
scaling, rotation and moving of objects i1n 2
and 3-D, and for projecting objects. There are
some algorithms in the back (written i1n a
rather obscure version of Basic : Dartmouth
Sixth Edition), but basically this is a book
for you to work out your own programs, given
the mathematical techniques presented. The
maths is fairly easy (mainly matrices) as the
course the book is i1ntended to cover is a first-—
year university course. This book is highly
recommended for anyone seriously interested in
good computer graphics.

(I am working on some ACE words to implement

some of the routines in the book, which may be
published in Forth User in the future.)
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Reading and Writing a Raw Bytes File ( Expanded Ace)

Mike Greenwood

I wanted to read any part of memory and to write and edit in the
reserved Ram abgoye Ramtop the lengthy bytes file my project
requires, and I wrote this suite to do it. I also find it useful
for inspecting and fiddling with the spelling of user-defined
dictionary words and the operating system as 1t can also be used
to change bytes in Ram below Ramtwp.

RAW ( Read And Write ) dieplays on screen a line of chars.
from memory each side of the imaginary pointer, with an uparrow
on the next screen line to indicate the current pointer position,
The reat of the screen displays information about values at the
pointer and the endpointer which marks the end of the file.

When RAW is executed, in addition to this display,until
exitted by<break> , it responds to most keypresses by writing that
keyboard char. into Ram at the pointer which moves on one byte,
displaying the result and recurring so that it is possible to type
continuous text into Ram. If you try to do this below Ramtop
your typing is ignored, so you have to start byreserving some Ram
with eg 20000 DUP RTP ! PTR ! which also puts the pointer
there. Some koypreasses are reserved for controls;-

Shift 5 moves the pointer back one and shift & moves 1t on.Shift

6 & 7 move it on or back 19¥ bytes for coarse adjeastment of the
pointer position, but of course you cah also use'cn PTR +!”
Shift @ will delete the byte at the pointer ( but not 1f the
pointer is beiow Ramtop )and shift the whole of the remainder of
the file up to the endpolnter back one byte, and shift 1 will
wipe the screen which is handy for getting rid of screen clutter

caused by encountering 13 bytevalues. Speed of erecution 1s such
that the recursive action of RAW allows repeated actlion without
unwanted entries and deletions.Moving up and down memory with
shifts 5 and 8 has the chars. from memory chugging across the

screen like a train, which is pretty to look at and also pretty
useful as it alyowscontinuous reading from memory.The endpointer

does its best to keep track of where the end of your bytes file
is meant to be but you do need to watch it and if necessary
adjust with (n)EPR +!
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Having exitted from RAW with (break)a bufferful of text
up to any chosen delimiter can be inserted into Ram ( provided
you are dbbwe &amtop ) immediately after the pointer.The syntax
for this 1is, eg, ASCII & INSERT textforinsertion&.The pointer
is left at the end of the insert, ready for the next; the result
is displayed, the remainder of the file up to the endpointer is
sfiifted up in Ram to make room for the insert and the endpointer
ad justed.My inserts dont contain %, so I use an easier
development of this for ingertions -~
' INSZX text for insertion which oan include spaces®¥

Single bhytem can be written into Ram nt the pointer even 1If
it's below Ramtap with.(pytevalue)WRIB: and the result is
dispbdyed ( if your tinkering has'nt crashed the system ), wo
you can write in the bytes used as control chars. by RAW. If
you want to INSERT a single byte ( only dbewe Ramtop ) it's best
to insert anything eg"INsxf X#Z, 'use RAW to move the pointer back
and(pytevar@ WRIB the byte into place,

Listing
: R REDEFINE ; ( We all have this next to FORTH, don't we ?)
CMUVE ( you need a proper version like G.R.YORKE'S g AV. no: & )
+! ( as per manual §-%% )
@ VARIABLE PTR ( the same within-word temporary pointer )
@ VARIABLE EPR ( endpointer marking EOF )
(If some of these were'nt already in my toolbox I might not
define them separately -when does it become worthwhile?)
9216 CONSTANT FSA ( First Screen Address )
9952 CONSTANT LSA ( Last Screen address/cursor )
15384 CONSTANT RTP ( address of store of RAMTUP )
: H 16 BASE c! + ( some say "HEX" but I prefer tiny names for- )
(-oft-used toolbox words to save on the typing-who's right 7)
: B 2 BASE C! + (BINARY )

A}

: C INVIS CLS t ( ocreenwipe )
: g M ., g" . DECIMAL ; ( prints T0S.as a Hex no; )
: P PTR @ H ( puts pointer position onto TOS.)
: 0 -1 PTR +! 3 ( moves pointer back one )
o S | PTR  +! ; (move§ pointer on one )

..

W 250 ¢ DU LUUP ; ( a short wait )
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: WINK ( winks two chars. against each other at the address )
DUP ROT SWAP 3 1 DO C! W LOOP ;
: K ( indicates word being executed is waiting for a keypress)
BEGIN 32 75 LSA WINK INKEY ?DUP UNTIL H

: EPR+ ( updates the endpointer )

EPR ® P 1+ MAX EPR § ;

: PD1 ( fimst part of pointer info display )

«" RAMTOP = " RTP @ . CR CR

" POIN.TER=££E£LELLELELELENDPOINTER=" ( £= space )

CR EPR @ P OVER OVER . 14 SPACES . CR

. 14 SPACES ' .8 CR CR CR

" COEEELELELEEE® "  CR P @ P C@ OVER OVER OVER OVER
DUP EMIT CR . B8 SPACES ., CR
.2 8 SPACES & CR

B o 4 SPACES - DECIMAL
: PD2 ( second part of pointer info display )
18 ¢ AT P 14 - 29 . TYPE

19 14 AT 94 EMIT CR

-

P? ( pointer info disp lay )

g ¢ AT PD1 PD2 ;
: WRIB ( write byte on T.0.S. into Ram at the pointer )
» ct EPH+ Q P?

..

HAW : ( a dummy to allow PRAM definition )
PRAM ( protects Ram below Ramtop )
RTP @ 1% ABS P > 1IF RAW  THEN :

: DELB ( deletes the byte at the pointer, shifts rest of file)
PRAM P Q P SWAP EPR @ P -

CMOVE -1 ErR + 0 RAW $

:  RAW ( main word - Read and Write into memory )

p? K

DUP 1 = IF 0 RAW THEN

DUP 7 = IF -1g4 PTR +! RAW  THEN

LUP 9 = IF 194 PTR %! RAW THEN

DUP 5 = IF DELB THEN ( How much time & memory- )
DUP 3 = IF Q RAW THEN (- does the use of CASE - )
DUP 1Y = IF C RAW THEN ( - actually save in this -)
PRAM  WRIB RAW 3 ( - sort of situation 7 )

R RAW ( get rid of dummy RAW )



Corrections to the SCRN*/SCR suite (vol 2 no:1 pp 12-13)

(p 12 1ine 2)-(leave time to quit (enter)) (insert-)
9216 pr } 79 CU ! ( this puts the pointer on the ascreen-)
(-and a visible character in the cursor, which helps ! )
(p 12 1ine 139 DUP 11 { if DUP (- delete the final DUP which-)
(- 18 ws. and only leaves a pile of junk on the stack )
(p 13 Lline 16-) ( should read -)
42 9957 ¢! ( mark end of screen )

I now want to rewrite this suite in terms of more poértable
smaller words with as much standardisation with other users as
possible., It is both more economical in the long run and makes
listings more readable to use eg

9216 CONSTANT FSA ( First Screen Address - )

9Y52 CUNSTANT LSA ( Last Screen Adaress ), and the routine
‘to put the polinter back on the screen if it has wandered off is
Just one special case of the gene .pal problem ot resetting a
variable to top or bottom limit of a defined range if ik has
escaped from the range limits; we need a word INRANGE where
" variablename LIMIT1 1imit2 INRANGE " will reset the variable
to 1imit1 ( whether 1ts the max or the min ) if it is outside the
range.

(Mike.  €eELAIDD)

(41% ?0)
t INSERT (eg ASCIL £ INSERT Hello Everybody !&£ )
PRAM  WORD c® Q P DUP 3 PICK + EPR [

P - CMOVE ( make room for insert )
PAD 1+ P 3 PICK CMOVE DUP PTR +!
EPR +1 0 p? 3 (mo«_ inserk »\w-w\ A o Qob\\a‘>

: INSZF ( eg INSZZ Evening ALY )
ASCIL ## INSERT H

pAipk%fm“““ﬁ"

éis A RASIC el ke B el The woeh

—in ey Than bk and siv meadRs 7)
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DL KEATES
3% THE WALE
FELIHSTOWE,
SLFFOLE.
DEAR SIE
I HARLE JUST REARD A MATES
COFPY OF YOURE MAG. AMD LIKE IT.

F. HILTOH. = PROG. IH SPRIMG &3
EDITION FROMPTED ME INTO WRITIHG
A MORE USEFUL FROG. WHICH SCROLLS
H OMESZAGE COMTIMUALLY ACEOSS THE
ZCEEEM. THE MESZSAGE CAN HOLD UPTO
254 CHES. PUMCTUATION CAM ALSO EE
WSED. BUT THE IMVERZE AMD GRAFHIC
CHRES CAMMOT.

THE WORDS.CORE AMD DETE SHOULD
BEE THE FIRST WORDES IM MEMORY AMC
IF YOU ARE OMLY USIMHG THE BARSIC
MACHIME. THE HEx CODE SHOULD EBE
EMTERED AFTER THESE WORDES. S0 YOL
STILL HARVE ROOM FOR A HEX LOADER
TO EMTER IT WITH.

IF »ou DECIDE TO FUBLISH THIS
FROGREAM IT MUST BE WORTH A YEARSZ
FEEE SUBZCEIFTION OF YOUR MAG. IF
HOT THEM UZE IT AMYHOWL

GOO0 LUCKE WITH YOUR MAGRE IME.

A

YOURS SINCERLY . 7
7 %(
Vs

7

/
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Lo Smm

CREATE CODE 7@ ALLOT

III-

CREATE DATA v . 8 . @ .

MOUE
,U[E o2+ CAabkL

SCROLLE

4 a9
N

CODE CALL PRUZE
LOoF

MOLE

(]

COFYLIF

CrTa SWAF DUF &
ZhiAF

i

I C®OUER CI 1+
LOoF

DROF DUP 95 < SWAEF
g2 = AMD

IF

8 DATh 7 + CI
THEHM
& DATh C)

X
+

0

=
L

O



FIMDC

DUF 1+ Ce DUF 32
- 7 % 7546 +
OVER 94 3

IF
ELSE
OUER DUP &2 &

1P

- -
B =

ELZE
DROF
THEH
THEH
COFYLF

ak:

: MES

CLE . " TYFE IM YOUR MESSAGE EMD
MG IT "

CR . " WITH THE SYMEOL ~ ¢ SHIFT
ED A » "

R . " THEM FRESS THE EMTER KE.

BUERY ASCII~ WORD

]

1 BORDEFR
2 8

]

. " :+_'ll
LOOF

-
‘

] 4
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LM

PES CES LAFGE CHREACTERES E
YDl EEATES Y

SORCGER 7 8 AT BEORDER

128 SPACES EORDEE

EEGIH

FIHLDC SCROLL &

UNTIL

ik

THE WORD CODE = 15452 @bl SHOULD
EE THE FIRST WORD IH MEMOEY.

THE FOLLOWIMG HEX CODE SHOULD EE
LORCED FROM 15452 DECIMAL OF
SCEC HEX.

IR ]

IS4 =] D3 |
aCed @
SCEC 3

s

e
ix]

921 &1 25 81 3
a31Y 1F 25 21 BD
85 [F IE ie 17V CE
=

0
il

74 1g 2
SCYC. 17 235 E
JC84 ED RB 21 1F
SCeC 16 EL FI» ED
2034 B2 27 4E B8
ZC2C BB ED BB 12

193 |
m
(=
T
—
e |

? CE 16
' 3C 85 6F
3 EE E1
27 14

R et o

1
B 25 aa
o

s
Vo 1 [T

g =) T B

1 TR
et
11

L LU S e 3

o
M1
e



[ KEATES
25: THE WALE.
FELI®STOWE,
SUFFOLE.
DEAF IR
A FEW MORE LIMES FREOM ME
TO LET WOU EMOW THAT I MARDE  THE
SOUME GEMEREATOR LEX UAM SOHDEREEH
DEZIGHED « WIWTER 23 FRGE & JAHD
IT WORKED WITH HO FPROBLEMS. I DID
HOWEUER. COWHECT THE JONMSTICE LIP
CIFFEREHTLY AS THE AY-Z-2218 HAS
IMTEREMAL PULLUF. I LEFT OUIT THE
FREZISTORS AMD  COMMECTED THREOUGH
THE SWITCHES TO @, THE EESULT IS
THEM Z55 - THE UaLUE OF SWITCHES
WHICH ARE (M.
I EMCLOZE A LISTIHG OF A FEOGEAM
TO USE WITH IT. IT WILL JUST FIT
IHTO THE 2K MACHIME WITH HO ECCOM
FOR COMMEMTEZ. THE DISFLAY AMD THE
THETELICTIONS ARE SHOWH EBELCW,

VOURS STHCERLY
7

KEY
KEY
l‘ E |T'
KEY
EEY
KEY

CHAMGES THE SFEED
MOLES THE AREOL
TEIGGEREZ THE EML. SHAFE
IMCEERSES COMTEMTE
DECRERSES COMTEMTE
RESETS ALL EEGISTERS

D B B S Y I

THE EITS IM EEG ¥ ARE DISFLAVED
AT THE BOTTOM OF THE SCREEHM.

=G FEUHZ THE FROGEAM.
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DISFLAY -

EG COHTEMT= L=k

Lt

A TOME FIME
COfRE=E

E TOHE FIHE
CORESE

C TOME FINE
CORREZE

HOISE FERIOQR
EHEELE LOk

F o LOLLIME

B UGLLME
CoLIOLUME
EHLL FERIOD FIME
CORRSE

EHLL SHAFE
I-0 PORT ®
I-00 FORET E

e
B L

! s
) L3015

ke

LRI R (0 SO + N RN B S I S ]
3% 6T —_—

i

™
st

P P20 0 00 00 e e e =) ] T
£ | i

noon
n

IE Im MO ME MA TC TE TH

- gl

,..
st
o
s
—

—
=

I 1 1

. E.

IF THE mREEOLW IS FOINTED AT AH
I-0 FORT IT WILL GIVE A COMSTAMT
UFDATE OF THE COMTEHMTE.
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SoOunNd ECENRATER ToolkiT
~ D . KeaTES

9 UARIAELE R OK
k.

8 URRIABLE W O

:SET
SWRFP 221 0UT 223 0UT

221 OUT 221 IM

28 AT 1e 6

DO
I 8 SET SPA
DUF DUP . 2
AT R? , 2 §
CE

LOOP

0K

: FR
R @ DUP

oK

: KeY
RR E? ROT + SET

0K
: K1

RR 2+ @ AT SPACE
1+ 15 AHD R |

; Ok :gg



Sound ECENEATSR ToolLkiT
~ D . KesTES

8 UARIAELE R OK
8 UARIABLE W OK

: SET
SWAP 221 OUT 223 OUT

an

221 ouUT 221 IN

I 68 SET SPAC
DUF DUP . 2+
AT R? . 2 &P
CR
LOoOP

-
»

0K

: ER
R @ DUP

oK

! KeY
RR ET EOT + SET
)4
T EL

RR 2+ @ AT SPACE
1+ 15 AHD R I

(] 4 3 8



IHEEY &=
UHTIL

Ok

P A
. "  TOME FINE"
T." COARSE"
1
OK
: SETUP
CLS ." REG  CONTEWTS  USE"
CRCR.T." A"
T 11} E: 1]
H ':~ H
. " NOISE PERIOD
. " EMAELE LOW"
. A JOLUME"
. B UOLUME"
. " C UOLUME"
ENU. PERIOD FINE"
. " COARSE"
. " ENU. SHAPE"
" 1-0 PORT A"
." 1.0 PORT B"

Ao =~~~ = I+ It

Ok
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! S61
IMKEY DUF 49 =
IF
K1
ELZE
DUF 55 =
IF
-1 K&F
ELSE
DUF 54 =
IF
1 KET
ELZE
DUF 42 =
IF
.
ELSE
DUF 115
IF
P
ELSE
DUF 51
IF
13 13 R? SET
THEM
THEM
THEM
THEM
THEM
THEM
DROF RR 2+ DUP @
QT . 11 :i‘.‘ll
OUER . 2 AT R?
. 2 SPACES

-
x

0K

HI X E
SETUF CR ." IE IA HC HEB Ha TC T
E TR"
BEGIH
FAST SG1 7 R? 24

4o




Y
L

[
21 22 1 - aT
2 MOl sSWaFp . 3
+LEI!:IF'
DREOP SLOW W @ @
IRI]
LOOF
&
UHTIL

Q.

/I masl @ PL/ST,‘/}D 6{«5/_:13)«
h H\l’ S}Z\ r L OL(\C“"L'V\‘L’I. (liwg a VL«IS'T
-Qrcep"*l/lq $famotane L\)moéej,_/,p &3 lv,g/d
B Colchin ok Vaeididon s ¢
PPLST Yeoprexr @ €@
BeGiw 2- dup 24 pye Ce 4+
BEGIN 1+ pup |- c@ bup
123 AND
unmie 7 BT 125

SPACE  dRop (@ bvp qo
unrie bggp ROF @ 7000 <

J

ﬁ»kw},/) it o daVMMu'hj fg\ a Mt FORTH
hSER

Slhh’wlbaa 2’6%’\9‘
~N

!

—

H'U/W\%
Hill ebpowet
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‘O ()hmp”rm( Cr((,(\’\r
Potslade
BRIGH Ton.

10 Tl Sk

Deos To’u\‘

a guick wed of aduicc Gv—wvjeme wibh a PRCER ram pack , I'd
been having Houble with my ACE Crashig be cause e whtinad requlaks was
¥lting koo hotr | hetked wup an exlrcmal rcquiated 5V suppky and hed
lo use e (4.46(‘»\3 pk—pack for the RAM (,ﬁ“m\w bo cub Fhe connechens
bo Fhe requlakor o ljd"‘*y“'hs‘) ¥ wos sown apparcat Fhat Fhe DA e
wos somchimes reading B When (k- Ghould Aave been 1 Camsiney all manace of
Spwraws gwhpub eke . )

“““5 rtad my pask ksucs of ACE uger |replaced The unrenulaktd By wikh
0 requlaked 12V. The evrors became move quun\f.’ In desperahon | reduced
Fhe requiated suprly bo OV, Bliss |

Morad : The Pacer uses $290 chips  nst 1§, and b doeswk likee 12y,

Y owrs sucercly

g N A et
- Ken MQZ-\B( B (Km .ﬂcFFak),

PGS i ve c}o}‘ Fhe same priblcmn ax John K(w((cj (Ucl 2 Ne.dt p'l(‘) .

| prefer small capitals ke the Condensed lowte case Charcies | so H've got o bykes
file for 2’ to 2'« Abowr onc Fhard of Fhe humes | load - | (and

uppee
Case  (mmuphonm ot Cm\l'k’h 0( ‘¢’

- Pngbody know Fhe answee ?
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Have

e Cver
for Your Acte wthout
with MUMRe R, WUlDd, RET yPE
Heye o= Moy scluteon @
¢ VARIARL E CHARS
¢ VARIABLE INPATLENGTH
¢ VARIABLE FIRSTCHAR
¢ VARIABLE LASTCHAR
15339 CcONSTANT ScRpPos
15311 coN3STANT KEYCNT
CEYWAIT (Wear b for
Y @ vepeak )
Do
Leoer
ReEd 1ng
IvkEy @ - KEYCNT c& 4
I
s KEYLNT 1 34
EL3E *
(74
TrEN
OR
UNTIC
.
. JCRSR (Draw « CuvsCr
Sclc'eu)
ASCII __ E™MIT BSLRpus @

OnN- ScREEN  INPUT

woan kel
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DeceTE ( Delete laet characker enteredd (E
CHARS > aﬁ)
CHARs €& &>
Te
cHARp: @& 1- cHARs |}
S5PACE ScRPOS & 2- ScRpos
f “CRSR
TUE N
7
« DELeTE ? (Delete or olelete lne p.'-e;Seot‘?)
" INKEY Dur § = (Delete)
TF
DeLeTE KEYWAIT .
THEW ’
10 = (Delete l-tae_) .
T F
CHARs € @
pXe
DELETE
Loor
KEYywaAIT
THEN
’
: INPuT (Do the actual input)
CEnols with e acllress o6 e sbavt)l ;
(‘OF te Ao bna oA Screen oA l:{ﬂ&)
(";tﬂc(<a> .
@ CHARs |  _CR3R KEYWATITT
REE 1IN
INKEY Duf {3 = (Enber ,mmeJB
IF
DRropP <PACE scRPOS @ CHARS
€ - 1- exiT
THEWN
DELETE ?P
Puer 11 D>
TE
Duf Dur FIRsScHAR & - ( Checte € chavacte~
-4 > SWAP LASTCHAR @ <'-ﬂ Ietl.'(l lfu-.\‘\e \

i |



’

»
.

- 1 < AND CcHARS
¢ INPUTLENGTH @ < AND
IF
EMIT ,cARSR CcHARS & 1L+
C HARs |}
ELSE
300 L@@ BEEP DROP (IF wnot,
THEN
KEYWATT
ELSE
DRo P
THEN

4

UN Ti

beep >

TNPULTSTRING
258 I NPUTLENGTH | (ARecept up
32 FIRS T CHAR 3 (In fange 32  te
]

to 25 @ chavacte. .)
127)

27 LASTCcHAR
INPuT cHARs @ @
do

T ovER + cé@
I PAD + ¢!

toop
Droe fAD ccHARS & (leave adcddress

(Mo\/e s f:.rﬁaj o FAD )

l"‘,‘j th oa Sba(,k\

INPUT NUMBER (Tnput single length inteqer)
! (Accept wp o S clyits)

! (ITn ra.«uc (A bo @ >

i

& INPUTLENGTH
AscITT @ FiRsTCHAR
AscTT 9 LASTCHAR

¢ ¢ TNPuT 1= COMVERT
DEU" DRo P (leave Aumber on stac k‘)



The last bewo e uls show € xamples o€ tapul aud
how te use ik, The Aore s inpat ted on  the
SLveen af ke tle las b charactber (W‘fv\l;eo/, T he
ks repeat | cnel clelete anol  oletebe lLine L.l
wav K,

Tonn keanedo! woaddereed (E ¥ et on (7

s AcCE whhe n c‘o;"ru,’)bcrl vfaEa as = Laise S wobbea

o the ¢ lhharow tev QA ™M . NU, nATA 2 C/’OQS asS as e [/ , !

alse Manages to Corrupt  aveas of thaos Memory, b
ween't even e owes being. written bo !l T hewu
v L{ mMan aﬂer' Any ot these w hen Wi b lv_w 9 to
t he Mmoo ey which wai ks For the scveen . So oo
con  Wave @ ither corv upledd characters or Screen
Lxl.kches John,

tan ciny b-".;'(,ly COML Y, witlh machine coale

Da and b/ (Do uble Ieu%l,—b\ vessions of % cudd />.

Colin baouy
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Dear John,

Enclosed you should find my renewal form, and
details of some useful routines for the ACE. 1
hope the routines below are good enough to be
reprinted as an article in ACE USER,

Yours sincerely
Stuart Howell.
PS. For those who want speech on the ACE, the
easiest way of doing it is to use a ZB0O-FID

and the General Instruments Speech
Synthesizer SPO256-AL2.

See February 84 ETI. (Electronics Today

International) for a speech board using this
chip. It will need some alteration to fit the
Ace’s memory map, as the project was originally
for the ZX8t. The same issue has an article on
fitting extra memory to 780 machines (as in the

Ace).
E.H.

Your wish is our command

: DIR
CLS 15431 @ O 15431 !
VLIST 'DROP 15431 !

DEFINER MCODE

ALLOT

DDES >

CALL

H

: WHERE

( - start address of
code )

FIND 2+

H

: CODELEN

( - No. of bytes in
code )

FIND 5 - 3 7 -

47

lLists all directory
not in rom, ie. user
defined words )

Word to initialise
M/C routine. Requires
the number of bytes
to be used on the
stack )

Finds the start
address of the code
in the following word )

Finds the number of
bytes in the code in
the following word )



: PLINE20 ( Waits for a keypress
15788 » 79855 > when text reaches line
IF 20 on screen. Used in
BEGIN LOADER and READER )
22 29 AT .M 2™
INKEY
UNTIL
o 85
THEN
3 INPUTY ( As ACE manual p9é6,
e | except for replacing
~-32768 QUERY INVIS LINE EUIT by ABRORT )
Vi8S SWAP -327468 -
IF.

." Hello, hello, hello, what’s "
CR ." going on here then?™"

ARORT
THEN
: TAR ( As ACE manual p75.
{ tab stop - ) Used for screen
15388 @ - Z1 AND SPACES formatting )
H
: READER ( Prints a dump of
( address from, memory starting from a
number of bytes - ) given address, for a
OVER + SUWNFP qievn number of bytes,
DO stopping after each
3 7AR 1 . 15 ascreenful )
TAE I C3? . CR
TLINEZO
LOOF
: LDADER ( Allows input of bytes
(¢ address, numher starting at a given
of bytes - ) address, for a given
CLLS DVER + SWAF number of bytes. Start
o address is usually
S TABR INFUT DUF . given by WHERE )
ITLATLI25TARNT S
TLINEZ20
L OOF
DECIMAL
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s HEX ( Changes system number
16 BPASEC! base to hexadecimal )

.

Machine code routines

These are defined by:-

n MCODE name where: n = number of
bytes
name = name of
routine

and then using

WHERE name n HEX LOADER

SCREENSAVE ( 11 bytes ) ( Saves the screen to
a block of memory

RST 24 DF given by the address

LD HL,B192 21 00 20 on the stack. This

LD RC,768 0F 00 03 can be put on the

LDIR ED RO stack by using a

JP (1Y) FD E9 word such as TVPIC,

which has been
defined by using

CREATE TYFIC 768

ALLOT )
RECALL ( 12 bytes ) ( Restores a stored
screen to the screen.
RST 24 DF Picture is recalled
EX DE,HL EB from the address on
LD DE, 8192 11 00 20 the stack )
LD BC,768 Q1 00 O3
LDIR ED BO
JP(IyY) FD E%
MOVE ( 12 bytes ) ( Copies a block of
memory:
RST 2 DF
FUSH DE DS T.0.5. No. of bytes
RST 24 DF [ S 1 - Where to
FUSH DE DG s} a Where from
RST 24 DF E
EX DEyHL cp k This is useful
~OF DE D1 tor graphics
FOF RBC 1 memory moves.
LBIR ED RO Fe careful if
JF_ 4 YD rh EY maoving over-

lapping areas )
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ALTER ( 21 bytes )
RST 24

LD HL,92164
LD BC,768
LD A&
CFIR

JR NZ,.:L1
DEC HL

LD (HL),D
INC HL

LD AR

oR C

JR NZ,:L2

L1 JP (1Y)

: CHANGE
t nl,nd" = )
256 % + ALTER

: INVERT
tni =12
DUF 128 +
256 MOD
CHANGE

50

( Changes all
char acter

(

DF
21
o1
7r
ED
20
2R
72
78
25
20

FD

ot

00
00

E1
07

Fa
E9

( Used in CHANGE
and INVERT

24

03

OCCUrences
nl on
screen to n2 )

Inverte all occurences

of

nl on screen )

)



AVE and LDAD of single words

{hy Morten Levy)

As an ACE user I often meet the problem of
handl ing words independently to the dictionary:
you have a program of, say, twenty words, six
of which are solutions to very general
problems. How can you pick those six words from
that dictionary to load them into another™ That
is very difficult with the ACE (and for that
reason I think it was a mistake of the ACE
manufacturers not to maintain the FORTH concept
ot Screens).

(Note from E.H.- Good point, but it just won’t
work without a disk-drive, which costs a lot.)

With two limitations the routine that follows
shouls solve the problem. The two limitations
are:

1) The words you save of load should not be
larger than one screenful when LISTed. In a way
that is an advantage as it encourages you to
keep your words small.

2) When you use this routine to lovad some words
into a dictionary you will find the words of
the routine in the dictionary too. That can be
annoying. It is possible to avoid it, but it is
not simple. (More on this later.,)

The words of the routine are STORE and FETCH.
Both words use W-INFUT which accepts a string
of words you want to save of loas and puts it
in safety in PAD1. This string should consist
of word-names and spaces alternately. Be
careful that you leave one space and one space
only between the word-names, as the routine
takes two neighbouring spaces as a sign that
you have ftinished you input. Also, the inverse
copyright (ascii 28%5) should not be used, as
this is used as a dummy delimiter for WORD. The
routine can handle a maximum of 253 input

. characters.

The word INITIALIZE used by both STORE and
FETCH sets the pointer FOS to the start of FADI1
and put spaces in the end of FAD1 to ensure
smooth functioning.
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On STORE

The rovting will input the list of
word names (W-INFUT), and then repeatedly
execute ST -PFROCESS until FAD1 is empty. ST-
FROCESS tales a word-name from FADD and puts it
into the input buffer (BUF), LISTs the word
(5TORED) . moves the same word-name once more to
the input buffer (MUF), BSAVEs the relevant
part of the screen under the word-name in
question (BTOREZ), and, ultimately (back in
STORF) does the came with the next word-name,
and o on.

On FETCH: The routine will input the list of
word names (W-INFUT), and then repeatedly
eaocule FEA-PROCESS antil FPADL 0w empty. 7
FROCESS moves a word from FADE to bhe input
bufter (BUF), BLOADs the word to the screen
(FETCH1), asccepts the listing as input by
changing the value stored in address 15396 (ie.
the =tart «f the input buffer) (FETCH2), and
then (back in FETCH) does the same to the next
word-name, and so on.

Ervror -handling: If you try to save a word not
contained in the dictionary the routine will
stop and EREROR 173 will -appear. You®ll have to
enter VIS as you are in INVIS mode.

If you try to load a word which contains a word
not found in the dictionary the routine will
stop and wait for you to correct the word, as
in a normal EDIT session. You can try to
correct 1t and then continue, but often the
easiest way out is to enter [TABORT] and then
VIS, as you are in IMVIS mode.

If you have tried to save a word that is too
large for' one screenful and then later attempt
to load it, you’ll just get a word-torso on the
screen and the NCF will probably crash. So
don’t do that.

Clean hill: When you fetch some words you' 11l
have the problem mentioned above — how are you
going to get rid of the words of this routine?
The best thing to do, naturally, is to rewrite
the routine into machine-cod above RAMTOF (in
fact, T have done that - ask John Noyce is you
are interested). There are two other
possibilites:
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1) Loading by hand (for a few words)

Enter
FORGET <first word:>

then, for each word you want to load enter
INVIS CLS 9281 O BLOAD <wurd-name
start tape, then enter (when {ound)

32 9280 C! 9280 1353396 ! LINE VIS

2) Loading via REDEFINE (several words)

Enter
FORGET <first word:

LOAD a dictionary consisting ot two words:
3} R REDEFINE 3
yarUnE Res0 O 132Nee41 C! 121 9962 (7!
S2 5983 C! ‘N9 9964 ! LLINE 3

in that order. Then
X <enter: X <enter’ .....
as many times as the number of words you are
qoing to load minus 2. Load the routines given
here, then load the words reguired via FETCH.
Enter

RXRX sussis

as many times as the number of words you have
loaded minus 2. Enter

R X R R FORGET <first word of routines given:

Now your dictionary should consist of the
desired words only.

)



@ VARIABLE PAD1 253 ALLOT
@ VARIAEBLE POS

: INC
DUP @ 1+ SWAP !

-
7

: CMOVE
( adrl adrZ n =)
DUP 1 (¢
IF
DROP DROP DROP EXIT
THEN
(1]
DO
OVER I + Ca OVER
I + £
LOOP
DROP DROP

7

: INITIALIZE
PAD1 DUP POS ! 253
+ Q!

-
]

: W=-INPUT
QUERY 255 WORD 1+ PAD1
253 CMOVE

.
¥

: W-COND

( —-flag)

POS @ Ca 32 =
D=

.
2

: BUF
9957
BEGIN
W-COND

Sl



WHILE

POS @ Ca OVER C!
POS INC 1+
REPEAT

DROP

7

: FETCH1
CLS 9281 @ ELOAD LINE

?

: FETCHZ
2 9280 C! 9280 15396
' LINE

-
?

t FE-PROCESS
CLS BUF INVIS FETCH1 FETCHZ
VIS POS INC

?

: FETCH

INITIALIZE CLS ." Write the words you want

ER " {ENTER)*"

CR CR ." Start tape when screen

W-INPUT
BEGIN
W=COND
WHILE
FE-PROCESS
REPEAT

?

¢ STORE1
CLS LIST LINE

7

: STOREZ
8192 153BE @ 9216 -
BSAVE LINE

;)

S

to load"
is clear"



: ST-PROCESS

POS @ CLS RUF INVIS
STORE1 POS ' BUF STOREZ
VIS POS INC

2

: STORE
INITIALIZE CLS ." Write the words you want
CR ." Start tape" to save"
CR CR ." {(ENTER)"
W=INPUT
BEGIN
W-COND
WHILE
ST-PROCESS
REPEAT

-~
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Mr. 5. Jackson.
51 Wadsley Lane,
Sheffield, S6 AEA.
Se Yorks.

Tel: (0742) 348356
Dear JATIC,

Many thanks for the copy of "FORTH USER vol.2 no.1" which
includes my letter on system expansion. As requested, here is an update on
the system:-

A problem has been found in the expansion bus boards (used to
modify and buffer the Ace bus), which would prevent full TMAs from taking
place. The hardware problem has now been overcome and four new boards are
being prepared. These boards are as follows:-

1 Bus buffers (for normal bue signals)
11 Derived bus and control loglc ?; commonly used 1lines)
111 Memory paging port (loc FFFFh giving A16' to A19')

IV Page indicator (pretty lights as FFFFh is write only)

An advantage of the use of a number of smaller boards is that
users not wanting to implement a particular feature need only omit the
unwanted boards. I will send details as soon as the PCBs are working, but,
for now, the first of the attached sheetg shows my suggestion for a more
sensible bus structure.

Secondly, and probably more interesting, is the 16k memory unit
the prototype of which is working perfectly on my own Ace, For any interested
parties, the working unit is wire-wrapped, although a PCB is being prepared
to suit the suggested bus. As soon as this is ready, the foil patterns will
be available to club.members. For users who want to go thier own way, an SAE
will secure the circuit diagram (64k memory map only)..However the whole
unit provides the following features:-

1 Full 16k of dynamic RAM (of course)

11 Link/Switch selection of position in memory map
111 Link/Switch selection of page number

IV A1l for less than £15 if you shop carefully

Thirdly, and with reference to quite a few letters in "FORTH
USFR" here is an idea for those of you who are trying to replace the "soggy
sponge" with a real keyboard,

Al though Doug Bollen's interface (FTI Nov 83) is very good,
there is a simpler way! On the second of the attached sheets are a number of
diagrams which show a far cheaper method of doing the same thing INSIDE the
case, This should only be attempted by people who are competent with a
soldering iron.as the guarantee will not survive the process. I use this
arrangement myself with a superb Hall-effect keyboard (ex~equip from
Chiltern Flectronice if they have any left), If you do get one of these,
there is a LOT of work to do. I use the Hall I1.C.s to control 4066Bs in
place of the keyboard matrix. Note: lall switches do not generate any
switch bounce! Any alternative can be used (as in Mr. Bollen's article).

A future letter will show how to add extra keys to the Ace keyboard.

Yours Faithfully,

-
Stephen Jackson 26/4/84



I A

I'su +12v
PSU 49V
VEU 45V
CLOCK
RESHD

WAL

0D ADDRESS

nATENDED ODD ADDRESS

ACIS CONTROL LINE
MITORY HEQUEST
1/0 ULsT

1/0 HIBAD

1/0 WRITH

BUS  AKMOWLEDG
OuD DATA

M ASKABLE INTERUPT

PsuU oV
PoU =5V
psu -12v

BUGGESTIED BUS STRUCTURE

TEEKT

InT

INTHERUPT PRIORITY O/P INTPOT

oA M

-

10
1
12
13
1
15
16
17
18
19
20
21
22
23
24
25
26
21
28
29
30
31
32

R

A0

INTAK

el

INTPIN

PSU 412V

PSU +9V

PSU 5V
INSTRUCTION FETCH
HALT

REPRESH

EVEN ADDRESS

EXTENDED EVEN ADDRESS

READ

WiITE
MEMORY READ
MEMORY WRITE
BUS REQUEST
EVEN DATA

INTERUPT AKNOWLEDGE
NON MASKABLE INTERUPT
INTERUPT PRIORITY 1/P
PSU OV

PSU -5V

PSU -12V'

The bus uses Ace type edge connectors (but longer). Dual sided 32 ways
per side, Note: Maplin supply the elusive mounting brackets for these.



KEYBOARD INTFRIACH

The article by Doug Bollen (FTI Nov B3) describes a peripheral board
degigned to interface keyhoards or joysticks to the Ace, If you do not
want to invalidate the guarantee, or you do not feel confident soldering
to the Ace PCB then this interface is for you. If on the other hand you
are a competent constructor, there is an alternative,

hs stated in the article, the interface runs in tandem with the
internal keyhoard ports. It stands to reason, therefore, that if the
relevent Jocations on the Ace PCB cun be found interfacing can be
carried out in a far more convenient manner within the machine, This is
how to go about it.

1) Dismantle the Ace completely and remove the heatsink.

2) Locate the eight diodes which correspond to the 1NA148s of
Mr. Bollen's interface (these are the small yellow compeonents
with black bands towards the hack of the board which cun be
found immediately below the speaker).

3) Solder fine wires to the keyboard end of each of these diodes.
They are Y3,YA,Y5,Y6,Y7,Y0,Y1 and Y2 in the matrix respectively
These wires should be approximately 8" long

4) Look at the PCB where the rubber keyboard is usually sited and
use figure 1 to locate points XO to X4 when you are sure you
have found them, solder fine wires into them from the underside
and trim the protruding wires flat to the top of the board.

These wires should he approximately 8" long.

mee——t | X
X4 X3 )

5) Use double mided tape to hold these wires to the underside of
the board and route them through the vacant hole in front of
the cassette sockets, Trim the wires to 4" from the board
surface,

You are now ready to decide on the details of your new keyboard. If
you intend to use a keyboard on a trailing lead, you must build the
huffer board shown in figure 2 because the capacitance a long lead will
introduce onto the address lines will otherwise stop the system DFADL
You probably wont need to do this if you rebox your ace inside your new
keyboard.

+5V
y 2 w 17 q
‘ﬁ - ' '4?

- v — |6
ne—d 3 &y
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15 < 11 | I
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This civeuit ig best built onto 4 swall piece of Vero~board, Lhe power
l:eing extracted direct from the Ace PCB., Pover can be taken from the edge
lconnector or from @ point close to the site of the buffer within the casge.
Pleese note that i€ you cre unfwaniliar with the decoupling requirements of
M), bulfers, you should include 2 100nf capacitor on the buffer board
belween +5Y and Cround, or the operation cannot be guaranteed.

tor lhose people reboxing thier Ace, they must now proceed alone, It
is probably better Lo fit a socket to the Ace and have your keyboard on
4 trailing lesd (you can then attach joysticks, ete. to this). If you
ilecide Lo do Lthis proceed as follows:-

6) Using Blu=t:k, stick the buffer bouard to the top of the group of
four ML 1.C,s immediately to the left of the modulator. Loute
the wires from the diodes against the PCB hetween the I.C.s.
Trim the output wires to a length of A". Heplace the heatsink. |

7) Add power supply leads to the Ace PCB if you intend to add any
hardware to your keyboard/joysticks.
#) You wust now cut a hole in the top of the casing to accept the

gocket of your chosen connector system. 1 would fecommend a
1) way connon i-type connector mounted as shown in figure 3.

9) Refore mounting the socket, you must feed the wires through the
hole in the case, Dolder the wires to the pins of your connector
1 would recommend the following pinout for the 15 way socket.

Y outputs

View from front

X inputs and Pover

10) iteanuemble the Ace with the connector bolied in place,

sl this point you can now test the interface, this is best done by
shovting out the socket pins with a 500 Ohm resistor and moking sure the
choracter on the screen sgrees with the wmatrix connections detailed in Mr,
lollents article, If everything is OF you can connect your keyboard to
the 195 wity nockel via a treiling ledad, 7 use o 2m length of 1, woy shielded
wi thout any problems. (connect the shield at the socket end oni V)

finally, Wil will supply copies of the articie in the form of back-
pumbers or photocopies on request, (Lhey cost £1,50 each),

bl
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Dear Sirs,

I am thinking of buying a "PSGIO" from Essex Micro
Electronics, but in the meantime, if anyone would like
to make a joystick interface then just look at page 154
in the manual, and you will see that someone has kindly
put in just the circuit you want. I've worked out that
it will cost about £ 2 to build, excluding the actual
circuit board and joystick.

You can of course make your own joystick quite easily.
This is done by taking a square piece of wood (or any
material) and drilling a hole about 1 inch diameter in
the center. Then cut a circular piece of copper about
twice the diameter of the hole and stick it to the wood
so that it covers the hole.

Then cut the hole out of the copper again, leaving a
circle of copper about % an inch wide round the edge of
the hole.

Then take a knife and cut away a space leaving 4 quarters
of copper around the hole. You then solder to the under-
side of these copper pieces and take the wires away thro%
the botbom of the wood. Now comes the most expensive part
of the whole job. Go down the road and buy a new bolt,
(the longer the better).

Get a piece of hardboard (or metal) and cut two pieces to
the same area as those of the wooden block. Drill a hole
through the middle of both. On what will be the top piece
cut out a hole to a 1 inch diameter. Fix this piece to th
top of the wooden block. Take the other piece and put the
bolt through the hole you've drilled, then get a small
rubber tyre of some sort (from a model or something) and |
slip this over the bolt. Then get a large washer and slip
this on top of the tyre and then get the nut and tighten
the nut until the bolt self centres. Solder a wire to the
bolt underneath the hardboard and then fix this piece of
hardboard to the bottom of the piece of wood. You should
now have five wires coming from the joystick. All you
need to do now is to go along to your local electronics
shop and buy a key to use as a fine button.
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This should be connected to the same 5v supply as the
bolt arfd the wire from the key should go with the other
4 switch wires and the one 5v wire. Connect the wires
from the copper plates to the 74LS368 along with the
wire from the key. Connect the bolt wire and the wire
to the key to the +5v supply via a 1lKST-resistor.

Robert Mayell.
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