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.3: BACKUP

FORTH fcr the QL is :upplied on a microdrive cartraidge. This
cartridge contains several files, Before you do anything else
back up the supplied cartridge by using the CLOUNE program. It
15 recommended that you make two backups. The Master is then used
a3 an emergency backup, and not to run the software.

Copies of the Master may be easily made uging the ‘clone’ program
{supplied on each Computer One software cartridge) as follows:

1. Place the Master copy in microdrive 2 (the right hand side
drive),

2. Place a blank cartridge in microdrive 1.
3. Enter the following command:
LRUN mdv2_clone <ENTEK>
4. The QL will respond with }arious instiuctions to name the new
microdrive, ana initiate the copying, Check you have inserted

thz cartridges in the correct drives, and invoke the copying.,

5. The ‘cloned’ system may be used as soon as tne microdrives
have stopped running. .

Ropeat the procedure with another cartridge, and store the master
and one of the copies. in a safe place. Use the remaining copy as
your working master - only use the others in dire emergency,

1.4: STARTUP

*

To startup the Computer One FORTH system, 1t is important
Lo carry out the following :- .

(1) Remove any cartridges from the two microdrives, 1t is
inadvisable to reset the system with the cartridges in the drives,
as they may be damaged.

(2} Press the reset button on the right hand side of the
machine,

(3)  Place the claned FORTH cartridge in drive one - the
1eft hand drive. -

14) Press; Pl or P2 to select Monitor or TV mode.

wWnen you have selected the appropriate mode, the FORTH system will
duromatically be loaded from the cartridge. The FORTH system
image will be loaded and made resident in memary, and then started
up ready for your input, ‘Computer One FORTH will appear
on the screen, together with the word "READY® to indicate all 1s
well. The FOATH system 1image takes up approximately 20k, and

operates within 64k of memory leaving you about 44k as workspace.

NB: During this process you will see that drive 2 is accessed,
FORTH is looking for a file on drive 2 called FORTH_SCR. This
is the file that you use to contain screeas of source code, If
you insert a micredrive into drive 2 with your working copies of
FORTH_SCR, then these will be used. Otherwise, by default, FORTH
will use FORTH_SCR on microdrive one. The FORTH word 'BLOCK® will
refer to blocks {screens) onm this file. You can change the
default screen file by typing USING <filename>.

1.5: CONTENTS OF THE SUPPLIED CARTRIDGE

The supplied cartridge will contain the following files:=

BOOT initial loader

CLONE program to back up the FORTH cartridge
TMAGE FORTH itself

FORTH_SCR useful goodies in source form

ELECTIVE_SCR optional extensions to FORTH

EDITOR_BIN Full screen editor as a binary overlay
ASM6E_BIN 68000 macro-assembler as a binary overlay
SCOPY_BIN File copy utility as a binary overlay

1.6: GETTING STARTED WITH FORTH - An exampie session

The only sure way of learning FORTH LS to use it, This is because
FORTH programmers tend to spend a greater proportion of their time
at a terminal. This in turn is the result of being able teo test
each new definition a2s soon as it has been entered, The FORTH
word : is used to start a new definition, and the word ; is ysed
to finish it. The (name of a word can contain any characrter you
want - preferably printable ones, T

The first thing you can do after you ve loaded FORTH on the QL for
the first time is to type WORDS <ENTER> this will display a list
of the predefined words in FORTH. Note that if you have been
using FIG-FORTH in the past, WORDS replaces VLIST.

Suppose we had a proqram in which we wanted to say hello to
people. First we could define a word that says hello. We use a
dot a&s the first character of the name because it is a FORTH
convention that words that print things start with a dot,

:+ .HELLO " Helle " ;

The word ." wiil print ou:-eve:y thing from then on up to the next
" so that when you type .HELLO followed by a :arriaqq rerurn,
FORTH will print out Hello followed by ok, which is FORTH's way of
acknowledging that there were no errers in what it was last asked
o do. -
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We could now define words to Print people’s names.

: .PRED " Pred * ;
; .MARY -® Mary * ;
i +NEIL . Neil * .

: LLINDA ." Linda *

e

We also need a word to link the names together,

t .AND ." and " ] _
How we can make a word to greet al] these people. The word CR 1s
used to print a carriage return followed by a line feed,

¢ .GREET -HELLG .FRED .AND ,MARY +AND . NEIL .AND .LINDA CR ;
Al
If we type GREET <ENTER> FORTH wiil respoand:-

Hello Pred and Mary and Neil and Linda
ok

The secret of writing programs in FORTH is to keep everything
Simpie. Simpie things work, and all probliems can be split  ineto a
sequance of very simple things. The programmer’s job is to decide
what those simple things saould be and then write simple words to
do them. If the names of the words you use reflect what the word
has to do, then Your code will he readable and @any ta follow.

1.7: HOW FORTH 8 DOCUMENTED _
Abbreviations and nomenclature

FORTH words are described in the conventional FORTH style of
showing what is required on the data stack, before the word
executes, and how the stack is lefe afterwards, The top of the
stack is on the right and the execution point is denoted by two
dashes --, €.9. *, the multiplication operator:-

. . nl a2 == n3
-~
In the documentation all PORTH words are in upper case, but
Compuger;Ong FORTH will accept FORTH words in Upper or lower case,
The following abbreviations are used for operands:

OPERAND DESCRIPTION

nl,nz,... 16 bit signed numbers
di,dz,,.. 32 bit signed numbers
ul,uz,... lé pit unsigned numbers

udl,uad2,, 32 bit unsigned numbers
addrl,addr2,... 16 biv addressas
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8 bit byte right justified in 16 bit worg
7 bit ASCII character right justifiea
tn 16 bit word
16 bit boclean flag
z2ero for false
non-zero for true
Character striag
16 bit, 32 bit, or 64 bit number

bl,b2,...
¢l,e2,...

v/f,61,£62,...

sl,s2,...
xl,x2,...

1.8: WHERE TO FIND A WORD

If you find a word and want to know what 1t does, iook it Up 1n a
9lossary. A glossary 15 a FORTH term for an alphabetically sorted
list of FORTH words with descriptions of what they do. We cannot
call this a dictionary, because that is a term that refars te
FORTH code itself. This manual contains eight glcssaries.

.

There is a glossary for the FORTH nucieqds itself. This inciudes
the standard words which are included in zhe ‘Required Word Set
Glessary. The other glossaries describe general purpose
extensions we have made to the nucleus.

The assembler has 1ts own vocabulary called ASSEMBLER, and a
glossary of 1ts own in the assembler Section of the maaual. Oniy
these words which are accessible are documented, Many other words
used within the assembler are headerless and hence cannot pe
reached by the user., The Assembler words are described in Chapter
4 and the Assember Word Set Glassary,

Most of the words dealing with QrOS input and curput are
documented in Chapter 6. All the input and Qutput words are
accessible as we nave tried to give the user full access to the

The floating point, grapnics and sound words are all described in
Glossary 8.

You may well find some words in the dictionary that are not
documented at all. These have been left out deliberately and are
words which are only used in Fassing as part of other words. They
may not exist in later versions of COMPUTER ONE FQRTH, and thus
their existance should not be relied upon,

If you use the decompiler on some words you will find that they
cannaot be decompiled properly. fThis is because there are internal
words which have been generated without dictionary headers, and so
nc name field exists for them.

1.9: ERROR MESSAGES

Ercor messages are held 1n screens 4 and 5 of FORTH_SZR, and ma:
nGt be displayed 1f these screens 4r=2 Not wpen, {See Using |,
A full last of error messages 1s provided ip Appendix 1,



CHAPTER TWO

A Quick introduction to FORTH

2.1: WRITING PROGRAMS IN FORTH-

FOPTH is a different sort of computer language. It is
interactive, in that you can enter commands from the keyboard,
compiled in that the names of pre-defined functions that you type
in are converted to addresses, and interpreted in that these
addresses point te cother pornters which eventually point to
eéxecutable pode which is cthen executed. PORTH is ¢asy to use
because it is interactive, fast becausc it is compiled, and not as
fast as it might be because it is interpreted. FORTH is a language
with a definite style,

In general FORTH takes a Jitsle ionger te learn thar other
languages. One reason for this i§ that there are a lot of words
te learn in FORTH before you can use it well - just like a
language. In fact the predefined functions in FORTH are called
words. These words are stored as a dictionary, and the group of
Hords‘fqrmlng your area of interest - tha context in which you
work - is called a vocabulary. For é€xample the words used to
define the assembler are Kept in a ‘vocabulary called ASSEMBLER.
There is an clement of jargon in FORTH, as in all computer
languages, Do persevere, FORTH is well worth the effort,

The FORTHE run-time package is actually a remarkably compact
viterpreter, compiler, and memory management system. Any command
or sequence of commands may be executed directly from the
keyboard, or from the 'disc’ storage area. Programs in FORTH are
compiled from combinations of existing commands (represented by
words in the vacabulary), new commands as defined by the user, and
control structures such as IF.,.ELSE...ENDIF or DO...LOOP.
Usually, new commands are daveloped interactively, and at the
terminal; the final wversion is then entered using the editor and
saved on mircrodrive, where it. can then be invoked from the
xeyboard, or used by another program.. '

© The beauty and power of PORTH lies in its extensibility and

flexibility. New vocabulary words, funetions, and evep ~ata
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types, can be added to the language at will either as high-level
or assembler words. FPrograms are built up in the same way as
people organise their thinking - by successively creating new
furctions in terms of old onas, progressively forming hierarchies
of new levels of abstraction,

If your experience of programming has been restricted to such
seauentially oriented languages as BASIC, you will initially find
reading and writing programs in FORTH somewhat bizarre. Patience
will bring rich rewards. FORTH can be practically self-documenting
with good choice of word names; the language lends itself well to
bottom-up design and coding; names of Ffunciions can be freely
chosen to describe what they do, and you can use any character
willlll 4 WOlw uame; embeadced cxnuents mday be as long as you wish
without & space or speed penalty in the compiled code. However,
wost FORTH programs keep most of their working variables on the
stack, racther than as named variables, so that reading scme
sections of code can pbe¢ a little mind-boggling even for the
experienced. The secret is to keep definitions short and simple.
Lazy programmers are good programmers because they make life easy
for themselves - and part of making life easy 1s making sure that
you can work out what the code is doing a year from now.

You may well [ind it profitable to study the sourte code of the
demonstration programs supplied with CCMPFUTER ONE PORTH as a quade
to style. Read the giocssary documentation, and spend a while
trying out the functions, and observing their action on the stack.

2.2: STACKS AND POSTFIX NOTATION

FORTH contains two stacks, one for storing return addresses [what
was 1 doing last/whare do 1 go back to?), and one far storing
data. The first stack i1s called the return stack, and the second
is called the data or parameter stack. The data stack is an
efficient method of passing data between the words that make up a
FORTH program. Any word that needs data takes it from the tocp of
the stack, and puts any results back on top of the stack. Nearly
all modern processors provide for the use of stacks, B0 these

oparations are very fast.

Becausc stacks arc used for data handling, the use of post-fix, or
reverse Polish notation, 18 very suitable. In this form of
writing arithmetic expressions, operands {(the data used) come
before the operators (how you use the data}, e.g

The normal {in-fix) notation expression :=- at*"*2 + bt + ¢

1s better expressed as :- lat + blt + ¢

which is then expreased i1n post-fix as :- at*b+tr®*co

-

Notice that the use of brackets becomes unnecessary., This 1is
pecause of the use of the stack to hold intermediate resultls,
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Although the use of a stack is intimidating at first, after‘a
while 1t becomes natural, and eventually you do not notice it
except OR rare 0ccasions.

FORTH words are defined in this manual in terms of what they do
with and to the stack, We use a convention quite popular with
FOATH programmers. The top of the stack is to the right, and the
peoint at wnich the word executes is marked by two dashes, =-. So
ta define the word +, which adus two numbers from the stack, and
teaves a third on the stack, we would comment it thus:-

( ni n2 == nlrn2 )

in FORTH brackets are used to mark the start and end of comments.

2.3: INTERPRETING AND COMPILING
FORTH contains both an interpreter and a compiler.

Interpreting means taking the text fed in, converting it inpto a
form the machine can ex2cute, executing that foarm, and then
discarding tne executaple form. Many forms of BASIC do just this,
otners convert the pre-defined keywords imto tokens first, and
then interpret the tokens. This 1s a very slow procedure, that
can cnly be improved by using a wery large BASIC.

Compiling means ctaking the input text, completely converting it
inte a machine executable form, keeping the executable form, and
discarding the text. This can produce a program that runs very
fast, but you cannot change anything without first editing the
source text, then compiling it (using a separate program called a
compiler}, and then loading the executable code when you want to
run it. B =
1

Any text fed to FORTH, either from the Xeyboard or from mass
storage, is first compiled to a list of addresses, and this list
of addresses is then interpretad if required. One reason for
FORTH s speed is that this interpreter, called the inner
lacerpreter, 18 actualiy very snort, only two or three machine
iN{IruUcCtions on some proecessors. The slow and laborious job of
compiling 1s performed as the text is entered - after you typed

- carriage return. The time taken to do this campilation is very

short as far as you are concerned, but it allows subseguent
execution of the code to be very fase.

Remempber, all commands to FORTH are pre-defined ‘words in its
‘vocabulary’, consequently FORTH can look up the address of a
given word for later execution, Some words in PGRTH change the
way thne compiler section deals with text. For instance we could
define a word that doubles the vaiue given to it,

inl --- nl®*z) : 2* P

The address of the word : is found and : is executed; the action
of : is tell rhe compiler section to define a new word whose name
comes next (/*}, and then compile inte the new ward the addresses
of the words that follow. This would carry on fur ever unless we
had a way of stopping it, and this is provided by “immediate”
words such as ; which are always executed, regardless of what the
compiler would otherwise be doing. The action of ; is te stop the
compiler compiling word addresses, and return it to the mode of
executing the addresses i1nstead. There are other words {defining
words} which are used to create words such as : - these are one of
the keys to advanced use of FORTH. At all times remember, however,
that the basis of FORTH 1s always very simple. FORTH 1s a
lanqguage pbuilt from a number of very simple ideas, rather than one
founded on a few complex systems,

2.4: DEFINING WORDS

Some wards such as : in the prévious section, are called defiuing
words, because they are used to define new words (2* in the
previous section); these words are one of the keys to the power of
FORTH. The word : creates a new word in the dictionary. marks it
a5 a high-level word (one written in FORTH rather than assembler)
and switches FORTH from being an interpreter tc being a compiier.
Any word names met from now on will not be executed, but their
execution addresses will be found and compiled inte the
dictionary. This process repeats until stopped, but it can anly
be stopped by the execution of a word, and atl words are being
comgiled, not executed. This preblem is dealt with by immediate
wards.

2.5: IMMEDIATE WORDS ,

The solution teo the problem of the previous section is te have a
class of words which are always executed, regardless of whether
FORTH is supposed to be compiling. Sech words are called
immediate words, The word ; used to terminate a high leve]
definition, is an example of such a word. When it executes, 1t
firstly switches FORTH from being a compiler back to being an
interpreter. Secondiy, it compiles the address of the word ;S
which performs the function of returning from a high level word.

2.6: CONTROL STRUCTURES

Contrel structures in FORTH allow conditional executian and
looping based on the value on the stack. They are usually
implemented by means of words that execute at compile Lime
(immediate words). These words check for balanced structures fe.yg
that IF is followed by ENDIF) and compile’ the ‘conditional
branching astructure itself. Additional error checking 1is also
performed.



Exanple:-

Control structures must be used inside a colon definition: they
cannot be directly executed from the keyboard. Any one structure
must be written entirely within one definition; you canhot put the
IF 1n cne word and the ENDIP in another,

1F .. ENDIP

Template:- flag IF words ENDIF
At IF the flag on the top of stack {TOS) is examined, If the flag
is truee (non-2ero), the words between IF and ENDIF are executad,

otherwise they are not.

If you wish to use the tested stack value imside the control

structure you must duplicate it before the test. This can be done -

using DUP, or more conveniently in this case using -DUP, which
only duplicates a number if it is non-zero.

IF...ENDIF structures may be nested, that -is, one may contain
anather. BUT, nested structures must fit inside each other ard may
not overlap,

Example:~- .
+ TEST IF ." top of stack is non-zero® ENDIF
1 TEST top of stack is non-zero ok
0 TEST ok

1P...ELSE...ENDIF - :
Template:~ [flag IF true words ELSE false words ENDIF

Tnis structure behaves just like IF...ENDIF aoove except that an
alternate set of words wil! execute when the flag is false (zero).

: TEST IF .* top of stack is non-zerc”
ELSE ." top of stack is zero"
ENDIF ; - -

DO.+ .LOOP and DO...+LOOP B
Template:- limit index DO words LOOP

limit index DO words increment +LOOF

This structure is very rouchly the same as BASIC's FER X=l TO
10....REX?. It allpuszloopinq or the repetitive execution of a
set cof words. The limits of the loop are defined by parameters aon
the stack at execution time.

The start and finishing indices must be on the stack before DO is
reached. These 2re then rLransferred to the return stack by DO,
and the top of stack represents the current loop index, and the
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next wn Stack represents the limiting value, Execution cariries on
as far as LOOP or +LOOP, when the index is incremented by | in the
case of LUOP, or by the value of the top of stack for +LOCP. If
the new index is still less than the limit, execution resumes just
after PO and the cycle repeats, [If the index is greater than or
equal to the, limit, execution resumes after LOOP. You can force
the program to leave the loop at the next test by using the word
LEAVE, which sets the index to the limit so that when LJOOP cor
+L.OOP is next executed, the loop does not repeat. The current
index may be inspected by the word I, which returns the index.

DC...LOOP siructures may be nested to any level up to the capacity
of the rewurn stack. The index of the next outer loop may be

inspected with the word 1.

Warnings:-

** If you use the return stack for temporary storage within
DO...LOOP, I and J will return incorrect values,

** Any data put on the return stack after DO must be removed
before LOOP.

** Regardless of the value of the 1nitial limit and index, the
loop will always execute at least once,

*¢ Because the test 15 performed after the index has hewon
incremented, the limit value of the 1ndex 18 never used.

Example:-
: TEST 101 boO 1 . LOOP ;

TEST 123456789 ok

TEST2 101 PO I . 3 +LOOP s

TEST2 1 47 ok

BEGIMN. . .AGAIN
Template:- BEGIN words AGAIN

This structure forms a loop that never terminates upless an errc
condition c¢curs, or a word such as ABORT or QUIT is executed.
The first example will read and echo characters from the keyboard
forever, the second will exit when the carriage Teturn key 1is

pressed.

Example:
: TES BEGIN KEY EMIT AGAIN ;

: TESTL BEGIN KEY DUP 1) = IF ARORT ENDIF EMIT AGAIN ;

- i1 ~
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BBEGIM. . .UNTIL
Template:- BEGIN words [lag UNTIL

This structure forms a loop which 15 always executed at least
once, and exits when the the word UNTIL is executed and the flag
{on the data stack) i3 true (non-zero), If you need to use the
terminating condition after the loop has finished use -DUP to
duplicate the top item of the stack if it is non-zero.
BEGIN...UNTIL loops may we nested to any level.

Example:-

: TEST BEGIN KEY DUP EMIT 13 = UNTIL ;

BEGIN...WHILR, . .REPEAT
Template: - BEGIN words f{lag WHILE more words REPEAT

This 1s the mast powerful and perhaps the most elegant (though
certainly not some purists choicel cof the FORTH ceontrol
structures. The loop starts at BEGIN and all the words are
executed as far as WHILE. If the flag on the data stack is
ron-¢ero the words cetween WHILE and REPEAT are executed, and the
cycle repeats a3vin with the words after BEGIN. This structure
it ot Iir fxiremely flexible loops, and perhaps because 1%t is
somewnat difierent Lo the structures of BASIC or PASCAL, this
sgructure 1s often somewnac neglected. 1t does nowever, rtepay
¢xamibation, i thRe examnple welow, the console is polled until’a
X€y .5 pressed, and a counter is incremcnted while wairting.

Exampie: -

TEST REGIN ?TERMINAL (0= WHILE | COUNTER +! REPEAT ;

CASE...OF ., .EZNDOF...OF...ENDOP.......CNDCASE
Tempirate: - parameter CASE

valuel OF words ENDOF

value? OF words ENDBOP

. defzult words (otherwise <-lause)

ENDCASE
CASE statements oxist to replace a large chain of nested IFs,
ELSEs, and ENDIFs. Such chains are unwieldy to write, prcne to
error, and lead to severe prain-strain., The intention of a CASE
statement 31s to perfarm one action dependemt an the value of the
parameter passed into the CASE statement. If none of the
copditions 15 met, a default action {the otherwise clause] should
pe avaijable. Note that a select value must be available before
each OF againat which the entered parameter may bhe tested. The
select value 15 top of srack, the parameter 13 next on stask (by
requirement); OF then ccmpares tne twe values, and if{ they are
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equal, the words hetween OF and ENDOF are executed, and the
program continues impediately after ENDCASE. [f the test fails,
the code between OF and ENDOF 1= skipped, sc¢ that the select value
before the next COF may be tested, If all the tests fa:l the
parameter 15 still on the data stack for the default action, and

is then consumed by ENDCASE,

2.7: USING THE GRAPHICS EXTENSIONS

The QL graphics Ieatures have been added in Tomputer Gne
FORTH. This section gaves a commented example. program on using
the graphics words. Gbtach word is described in the floating point
and grapnics glossary.

Computer One FORTH provides three channels which ma; ne :n
use at any Ofg time; these are called INPUT, OUTPUT and WORK. The
1aput channel 1s the c¢narnel f{rom which all i1iaput 15 taken; cne
cutput <channmel 15 the <hannel to which all text is output
{including WK prompt). The WORK channel i1s the cnannel te which
all the araphic and windowing words apply. Eg: ELLIPSE, CL3,
WINDOW erc.

initially all thsree FOHRTH channels output to the 3ame D08

channel - chnannel 0. There are six FORTH words assocrated with
the 1} channels - WORK, QUTPUT, INPUT, IS-WORK, IS-OUTPUT,
IS-INPLT, The first 3 words return the current channel 14 fecr

each of the channels. 7The other words take a channel id and set
tNec wOrK, OULEJL Or iajpubt Shanneis to that chanuel.

If we type:

WORK .
OUTPUT.
INPUT .

1
wnen the system has just been booted, all these operations will
rerurn 0, since this 1s the 1i1nitial channel 1d for all three
¢hannels.

Te o<fine new files, f[or example a new window on the
screen, 1t 1S neCkssary to Qive a name to a fiie controel bloek

{fckr, associrace that name with a filename and finally to open the
fila,

Example:
fcb aew window | name of file control block 1}
Nuw_window filename scr Siix250a0x0
t fr1lename word associates the w1ndnw dimensions

with the new window f

few_wilndow cpen-file i open the window |

]
.
[y
1



To draw 1n the new window, we have to switch the work
channel to the new champnel. To find the channel 1d of a file, we
use the word CHANNEL which takes an fcb description, and returns
the channel id.

Eg: new_windcw channel d. fprints 12-bit channel 1d in decimal)
If we wish to draw a circle in the new window, we first have to
make it the ‘work’ <channel, then clear it and finally draw the
circle in 1t.

£g9: new_window channel is-work (sets new window to be work channel}

cls { cls operates on work channet |}
f4 S0 €4 10 £3 40 circle { draw circie in work window )

Note 1: The word 'f# 1S used to generate floaring point
values, -which are used by many of the graphics commands (more 1in
Glossary 8).

Note 2: To write text to this window we would have to switch the
Output cnannel to this wipdow.

Eg: new_window channel is-output

We pow give an example program wnicn resizes the default output
channel, creates a new window, and draws a cifcle in it. Resizing
the cutput channel, to, for example, the bottom third of the screen
ts a good idea 1f we are using the graphics interactively, since
this prevents the whole screen scrolling whenever the prompt is

cutput
Variable param-per { Set up word whose address is put on stack
each time it is referred to )
here param-ptr ! { stores value "here’ at param ptr }

8 Allat { ailocate B bytes }

¢ par dup rot swap ! 2 + -

: param~fill par par par ! :

{ These &two definitions £ill a 4-word parameter biock for use in
resizing a window given the four values and addreas Gf the block ).

- 200 20 50 482 param-pcr @ éaraw-fiil
1 wifidow size 482x50a20xIC3

LLaram=ptr # window ( resize work |

- fcb graph -
graph filename scr_ 482x200a20x0

graph apen-file i atrach & open new windcw )

- 14 -
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graph channel is-work { graphics is work window }

2 white border green paper cils
£0 50 E¢ 50 f§ 30 circie ( draw a circle )

This allows you to use the newly created window interactively,
withaut disturding the window when the cutput channel scrolls.

An example program which draws a globe in different celours using
the CIRCLE and OVER words may be found in screen L6 of the file
‘efective_scr’ on your Computer One PORTH microdrive,



CHAPTER THREE

THE FORTH-83 FULL SCREEN EDITOR

CHAPTER 3: THE FORTH-£1 FULL SCREEN EDITOR

3.1: INTRODUCTION

Compu;er One FORTH includés a full screen editor which allows you
50 edit FORTH source text. Traditionally, FORTH has ed:ted source
fi1les in terms of 1 k-byte blocks, presented as 1€ lines of 64
CF&::C:urﬁ. Theso iy RNOWD aa aovenw, s My Do trered oLt e
QL microdrives as described in the fcllowing section,

3.2: MASS STORAGE

Tra szreces of S0Ures Lext are s*urod OfR RICTedr e aw
scrzen filis, LL21T 312¢ Leing llWaled by The aviaiabi s|ace an
microdrive, The screens are numoercd from  zera upwards,

_“To open or change the default screen file being accessed
FIRTR oprovides the word USTNG AT startup, the file
MV tarth scr 1S wsad as Gefaultl  You can change thne default
screen (1lc to wdvi_forth_scr. by cyping: -

'

using mdvl_forth_secr =

The word BLOCK 15 used to access blocks [screensi on the
screen f{ile, via PORTH's internal buifers, The word °"LOAD™ 1is
?5Ed Lo ilnterpret 1nput text from specified screens an the screen

ale.l These words are described more elaberately in Glossary 1.

3.3: ENTERING THE EDITOR - command mods

To start the editer use the'-orJ’EDIT;.ihgﬁ wili enter the first

level of the editor, within which the followin
TaNAL Bt S Cy . 9 commands are

3.3.1: Command Modes Control Codes

Fi Display menu.

o Copy a single screen of text within the file. The user is
prompted for the source and destinatioan screen number.

E Begin editing. The user is prompted for the number of the
first screen to be edited,

1 D:splay index of current screen file.

L Move a set of screens within the current file. The user

Js prfompied tor the number of the f[irst source screen,
and the first destination screen. Depending on une
direction of the transfer, the routine begins at tre
appropriate end of the screen range so that Wioen scCreeh
numbers overlap no data will be destroyed.

u Change screen files. All updated buffers are written to
the microdrive. The user 1is prompted for the draive
assignment and the name of the new screen flile. If the
new file cannot be located, the previous screen file is

reopened.
ESC write all updated buffers to drive, and return to FORTH.

Wwhen a screen number is requested in command mode, you MUsST enter
a decimal number (any number of digits) followed by a carriage
return. You may use the usual keys to delete incorrect digits.

3.4: EDIT MODE

tdit mode is entered by using the E command i1n comnand mode, and
is left by using the ESCAPE key.

All editing is done withinm the 16 row by 64 column box drawn on
the screen, The four cursor keys will mave the cursor within thas
bex only, Typind any printaple character will overwr:ite tne
¢xisting character at the CuUrsor position and move ihe CUrsor on
cne position.

Screcns are stored and loaded by the words BLOCK and FLUSH.

3.4.1: Edit Mode Control Code .

{cursor commands]

SHIFT Up Home Cursor. .
SHIFT Lown Move cursor to end ©f screen,
Leit Move cursor leit. If cursor s  aiready at tac
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Right

up

Dcown

Enter

TAB

SHIFT TAB

ALT Right

[word commands)

SHIFT Right

SHIFT Left

SHIFT CTRL Right

{lise commands |

CTRL ALT Left

CTRL Y

L

CTRL SHIFT J

peginning of a line move it to the end of the
previous line,

Move cursar fiqht. 1f curser is already at the end
of a line, move it to the beginning of the next.

Move curseor up. IE cursor is already on the top
line move it to the left margia.

Move cursor daown. If cursor is slready on the
battom line, move it to.the right margin.

Move cursor to beginning of next line, If the
cursor is already on the bottom line, move 1t to
the right marqgan.

Tab right. Mcve cursor right te the next tab
pesition, If it is at the end of the tine move. to
the first position cfi the next-line, - T

Tab left. Move cursor left ta the next tab
position. If it is at the start of the line aove
to the last tab position of the next line,

Move cursor to end of text on the current line,

Mave cursor forward one word.
Move cursor back one word.

Delete word to right of the cursor. Discard any
trailing spaces, and bring the next word and the
remainder of the line up to whe cursor.

Erase the tine containiﬁg the curser, and
replace it with a blank line. .

Delete the line coptaining the cursor, and move
all the lines below it up omeé line, leaving a
blank iine at the bottom, =T

Join lines., Brimg as many words as possible from
the next line up onto the current line, then
teft align the next-line. If the next line is
blank after th:i:s operation, delete it.

Insert a blank line at the :u}ndr, moving the
lower lines down., The bottom line im lost.

- 18 -

CTRL ALT §

s

F2

Fl

Fq

FS

Split line at cursor. A new line is inserted.
All the text to the right of the cursor is maved
down to the new line. The bottom line is lost,

Caby current line to the holding buffer, and
delete the current line.

Copy current line to the holding buffer, The
line itself is unaffected, and the copy is
displayed below the editing box. The number of
lines in the buffer is also shown.

Pop the top line of the holding buffer to the
current line, which is overwritten. Note that the
line 1s lost from the holding buffer.

Pop the line stack and spread screen at the
current line. Previous concents of line !5 is
y lost,

[character commands ]

CTRL Left

CTRL A

CTRL ¢

{string commands)

CTRL Down

CTRL Up

Delete the character under the cursor moving the
rest of the line to tne left. Other linas are
unchanged .

Insert a4 single space at the cursor. The rest of
the line is moved to the right and the last
character lost.

Enter insert mode. All subseguent c¢haracters are
inserted at the cursor and the rest of the line
and the cursor are moved one sSpace to the right,
The rightmost characters drop off the end of the
line and are lost. Insert mode terminates with
the entry of another CTRL Q or ESC code.

Find string. User is prompted far sgearch
argument. To use the same sString argument as on
previous search, just press <enter> in response
te the prempt. The search may be interrupted by
pressing any key,

Find and replace string. User is promctad for
search argument and replacement string. The
replace string must be the same length or shorter
than the search string. To use the arguments for
subsequent search and replace~ operations, just
push <enter> 1n response to the prompts. The
search,replace nay ke intczsogted by presslag any
key,

. e .

L
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CTRL L Repeat previous search

{screen commands]

CTRL E Clear the entire screen and leave the cursor at
the top left corner.

CTRL SHIFT E Erase screen from current cursor position ta end.

CTRL N Write current screen to store, and go to the
next screen.

CTRL P . Write current screen to store, and go back to
the previous screen, -

CTRL SHIFT P Write the current screen to store and g0 to

screen 9 of the current file,

CTRL SHIFT N Write the current screen to store and go to the
last screen of the current file.

CTRL 2 Discards ALL the editing changes sipnce the
screen was last loaded from store,

.

{Hiscellaneous cosmands) - ’ -

Fl : Display menu of control Todes.
ESC Leave editor and return to FORTH s command
interpreter,
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CHAPTER FOUR

The assembler may be used to create new machineé language
primitives (CQDE definitions) in the FORTH dictienary. This
capability 1s useful 1n applications, that are vime dependernt.
FORTH programs can oiften be sped up a Surprising degree by
rewriting a few definiticns in assembly language.

This assembler, like all FORTH assemblers of the usuval FORTH
design are 1intrinsically macro-assemblers. FORTH assemblers work
by defining a set of words to correspond to the processor s
registers, addressing modes etc, These words set flags and collect
data which 1s processed and compiled into the dicticanary by
anocher set of words. These words are the assembler opcodes
cnemselves., Like all FORTH operations the operands ({reygisters,
modes and addresses) must come before the operators lassembler
opcodeé mnemonics o.9. ADD). Because of the full macro facilities,
‘nigh '2vel assembler structuring facilities can easily be added at
a tarer date. Source code should be edited using FORTH's editor,
or can be entered direct irom the keyboard. ;
Load the assembler by typing “ASM’, and then switch to the
assempler vocapulary by typing 'ASSEMBLER .- .

4.1: EFFECTIVE ADDRESSES

The FORTH assembler accepts the. following effective address ( <eas r

formats, The abbreviations used ares
Dx - a data register (x = 0,,..5) or 05 W

Ay = an badress register [y = 0,.,3) or RP-SP BP iP
Rz = an address or data regirster
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Effective Notorola meaning Bxanple
Addreas : .
Dx . Data Register Direct . ol
Ay Address Register Direct A2
{Ay) Address Register Indirect ) {al)
dlAy) Address Register Indirect with displacement 6 diAl}
{Ay)+ Address Register Indirect with Postincrement (A2)+
-{Ay} Address Register Indirect with Predecrement -[(A2}
di{Ax, Rz} Address Register Indirect with Index 1¢ d{Al, DO}
1 Immediate 1 ¥
XXX , Absolute short {source) 16 ,
. XXXX Absolute short (destination) . 1000
{ Rx..Ry..l Register List i AQG DO }
4.2: ASSEMBLER MNEMONICS
The 68 nmemconics are listed below in alphabetical order with

their FORTH eguivalents. Note that the presence or
commas and spaces 1s essential to avoid syntax errors, The error
Operand size 1a denotad by adding L,

checking

Eg:

is not foolproof,
W. or B. before the opcode.

(SP)+

A0 L. MOVEA,

If no size 1i1s given, K.
requires ocherwise,

Motorola Asseambler

ABCD Dy, Dx
ADD <ga»>, Dn
ADD btn, ~ea>
ADDA {ea:, An
"ADDI f1<data>,
ADDQ § <daca>,
ADCX Dy. Dx
AND {ga>, Dn
AND Prn, <ea>
ANDI p<data>,
ANDI §<datar,
ANDIL #<data>,
ASL® Dx, Dy
ASL $<daca>,
ASL <ea>

ASR Px, Dy
ASR t<data>,
ASR <g@ad>

Hee <label>
BRA —~<label>
BSR <label>
BCHG Dn, <ea>l
BCHG t<data>,
BCLR Dn, <ea>

<ea>
<ea>

“ea>
CCR
SR

Dy

fy -

<ea>

absence. of

will be assumed unless the jlastruction

FORTH Assembler

Dy bLx

<ea> Dn

Dn <ea>

<ea> An
<data> § <eal>
<data’ # <ea>

by Ox :

(Av) ~{Ax]}
<ea> Dn
<data> 1 <ea>
<data> ¥ CCR B.
<data> § SR
‘Dx Dy .
<data> # Dy
 {ead
-Ox Dy
<data> # Dy
ceas .
<label>
<label>
<label>)>
Dn <ea>
<data> ¢ <ea>
Dn <ea>
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ABCD,

ADD,
ADD,
ADDA,
ADDE,
ADDQ,
ADDX,
AND,
AND,
ANDI,
ANDI,
ANDI,
ASL,
ASL,
ASL,
ASR,
ASR,
ASR,
Bce,
BRA,
B3R,
BCHG,
BCHG,
BCLR,

COMPUTER ONE PORTR

BCLR
BSET
BSET
BTST
BTST
CHK
CLR
[of 13
CMPA
CMPI
CHPM
DBce
DIVS
DIVU
EGR
EORI
EORI
EORI
EXG
EXT
JHP
JSR
LEA
LINK
LSL
LsL
LSL
LSR
L3R
LSR
MOVE
MOVE
MCVE
HOVE
HUVE
MOVE
HMOVEA
MOVEM
MOVEM
MOVEP
MOVEP
MOVEQ
MULS
MULU
HETD
NEG
NEGH
NOP
NOT
OR

OR
URL
ORI
ORI
PEA

f<data>, <ea>

On, <ea>

$<data>, <ea>

Dn, <ea>

i<data>, <ea>

<ea>, Dn

<ea>

<ea>, Dn

<ea>, An

$<data>, <ea>

{Ay)+, (Ax)+

bn, <label>

<ea>, Dn

Lea>, Dn

Dn, <ear

t<dara>, <ea>

t<datay>, CCR

i1<data>, SR

Rx, Ry

Dn

<ea>

<ea>

<ea>, An

An, #<data>

Dx, Dy

t<data>, Dy

<ea>

Dxl DY

t<datar, Dy

<ga>

<ea», <ead>

<ea>, CCR

<ea», SR

SR, <ea>

An, USP

Use, An

<ca>, An
<reg. lisc>, <ea>
<ea>, <reg. list>

Dx, dlAay}

d(Ay) Dx

t<data>, Dn

<ea>, Dn

<ea>, Dn

Nedr

<ear

<ear

<ea>

<{2a>, Dn

Cn, <ea>
§<daca>, <ea>
b+«dara>, CCR
$<data>, SR
<ea>

<data> § <ea>
On <ead
<data> § <ea>
Dn <ea>

.<data> § <ea>

<ea> Dn

<ea>

<ea> Dn

<ea’> An
<data> § <ea>
{Ay)+ (Ax)+

Dn <label> DBcc,

<ea> Dn

<ea> Dn

<ea> Dn

<data> ¥ <ea>
<data> § CCR B.
<data> ¢ SR

Rx Ry

Dn

<ea>

Lea> -

<ea> An

An <data> #
Dx Dy
<data> ¢ Dy
<ea>

Ox Dy
<data> ¢ Dy
<ea>

<ear <ea>
<ea>

<ear

{ea>

An

An

<ea> An
<reg. list> <ea>
{ea’> <reg. list>
Dx dlAy)
JdiAy) Dx
<data> § Dn
<ea> Dn
cea> Dn
~ed )

<ea>

<ea>

<ea’

<ea> Dn

On <ea>

<data> § <ea>
<data> # CCR B,
<data> # SR -
<ga>

.23 -

BCLR,
BSET,
BSET,
BTST,
BTST,
CHX,

CLR,

cHp,

CMPA,
CMPI,
CHMPH,

DIVS,
DIVY,
EOR,

EORI,
EGRI,
EQRI,
£XC,
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RESET

ROL Dx, Dy

RCL tcdata>, Dy
ROL <ear

ROR Ox, Dy

ROR t<data>, Dy
RCR <ea>

ROXL Dx, Oy

RCXL t<data>, Dy
ROXL <eary

ROXR Ox, Dy

ROXR f<dara>, Dy
ROXR <ea>

RTE

RTR

RT3

SBCD Dy, Dx

SBCD ~(Ay), ~(AX)
Scce <gar

STOP #<data>

S5uB <ea>, Dn
Sus Dr, <ea>z
SUBA <ea>, An
suBIl v<data>, <{ea>
s0BQ t<data>, <ea>
sSu Oy, Dx

SUBX -(Ayl, -(Ax)
SHAFP on

TAS <eEar 4
TST <ea>

TRAP t.vector>
TRAPV

UNLK An

4.3: LOCAL LABELS

The FORTH assembler has 5 predeclared labels,

Dx Dy
<data> § Dy
“ear

Dx Dy
<{data> ¢ Dy
<ea>

Cx Dy
<data> § Dy
<ear

Dx Dy
<data> § Dy
<ead>

Dy Dx

~{Ay}) -(Ax)
<{ea>

<data> ¢

<{ga> Dn

Dn <ea>

<ea> An
<daca> # <ea>
<data2 § <ea>
Dy Dx

-{Ay] =-lAX)
Dn

<ea>

{ea>

<vector> |

An

A local label is planted using the word:

nS$: (where n= }, ,6.5)

it is referred to‘uslng the word:

Note that forward jumps are possible
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RESET,
ROL,
ROL,
ROL,
ROR;
ROR,
ROR,
ROXL,
ROXL,
ROXL,
ROXR,
ROXR,
ROXR,
RTE,
RTR,
RTS,
ShCD,
S8cp,
S5ce,
STOP,
SUB,
SuB,
SUBA,
SUBI,
SUBQ,
SUBX,
SUBX,
SWAP,
TAS,
TST,
TRAP,
TRAPY,
UNLK,

COMPUTER ONE FORTH 68000 ASSEMBLER

4.4: ASSEMBLER MACROS

Defined in the assembler are several "macros" that extend the
usefulness of this assembler. The defined macros are:

NEXT, Compiles a three-word routine that transfers
control back to the “inner interpreter® of
FORTH.

Pusnes the FORTH registers (IP, W, RP, 5P, EP,

PUSHFORTH,
and 05,) onto the stack so that they can t be
altered within a code definition.

POPFORTH, Restores the registers pushed above.

L.JSR, Assembles a 32-bit “jump to subroutine® :or
accessing Ssystem routines anywhere 1n tne
address space of the 68008.

4.5: USING THE ASSEMBLER

Normally the assembler will be used to create new FORTH words
written in assemoler. Such words use CODE and END-CODE 1in place of
; and ; . To return to the FPORTH interpreter the word NEXT, 1s
used (ie: 'NEXT followed by a comma and no space between theml.

The word CODE creates a new dictionary header, and switches the
vocabulary used for locking up words names in to the ASSEMBLER
vocakulary. The vocabulary in which the word 1s built 1s
unchanged. 1f you are confused by this ignore it, it is really
only a technical detail. If you do not want a code header o be
built, use the word ASSEMBLER to switch on the assembler woerds
(try FORTH WORDS, and then ASSEMBLER WORDS).

As an example, study the definition of CMOVE in assembly Janguage.
CMOVE takes three arguments from the stack: The source address,
the destinaticn address, and the number of bytes (rop). It then
moves the specified number of bytes from _he source to the
destination address, incrementing both addresses with each

iteration.

{ source destinatioh count =-- }
CODE CMOVE

{SP)+ DO MOVE, { pop the byte count }

(SP}+ 05 MOVE, { pop dest. address, logical

0 diBp, CGS) AQD LEA, | convert dest. to real addr

[Se)+ OS MOVE, { pop source address, logical

6 d(BF, OS) R]l LEA, { convert to rea) address |
1s: 1 # DO sSuUBQ, { decrenent byte count }

25 BMI, { locp'finished? )}

(Alls (AC)+ B. WOVE { move one byte, post incr. !

15 BRA, { branch to start of loop )
25: REXT, { end execution }

[ Note NEXT, includes END=-CODE .}
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4.8: DEDICATED FORTH REGISTERS

PORTH 68000 preservation rules
RP A7 Return stack pointer, preserved

across FORTHE words,

Parametex stack pointer, preserved

across FORTH words., - :

Base pointer. Containg absolute starting
address of FORTH. DO ROT TOUCR.
Interpretive pointer -~ PORTH s own
internal program counter. Preserved

across FORTH worda except to cause

a branch. ‘

Cffset register with high word set to 0.
Used by PORTH with BP to form an actual
32-bit addreas from a lé-bit logical
address, DO NOT MODIFY THE HIGH WORO.
Scmetimes output from REXT, May be altered
before jumping to NEXT,

sP AB
BP AS
IP Ad

W [+1

All other registers may be freely used by assemblar routines, but
these registers may {(will) be altered by QDOS system calls.
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FORTH —83 Glossary Notation

Order
i

The glossary definitions are listed in ASCII alphabetical order.
Capitalization

Word namcs are capitalized throughout.

Stack Notation

The stack parameters input to output from a definition are
uuscribed using the notacion

before -- after
r
before stack parameters before execution
alfter stack parameters after exacution

'
In this notation, the top of the stack is to the right., Words may
also be shown in context when appropriate.

Unless otherwise noted, all stack notation describes execution
time. If it applies at compile time, the line is followed by:
{campiling) .

Attributes

Capitalized symbels indicate attributes of defined words:

C The word may only be used during compilazion of a colon definition.

b Indicates that the word is IMMEDIATE and will be executed during
compilation, unless special acrion is taken.

M This word has a potential multiprogramming 1mpact.
U A user variable.
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Serial Mumbers

When a substantial alteration to a word’s definition L& made or
when a new word is added, the serial number wil)l be the last two
digits of the year of the respective PORTH Standard in which such
change was made {r.e., *83"),

Stack Parameters

Unless otherwise statred all references to numbers apply to Ib-byr
$1gned inteqers, The wmplied range of values is sliown as
lfrom..tol. The content of an address 1s shown by double bpraces,
Particulary for the contents of variavles, i.e., BASE 12..72}.

The following are the stack parameter abbreviations and Lypus of
humbers used throughaut the Jlossary. These aboreviaticns may be
suffixed with & digit to differentiate muitiple Parametcrs af the
Same type,

Stack Number Range in Minimum
Abbrv, Type Decimal Field
flag oaolican O=ralse, olsestrue 16
trae boojean “l ias a 1esuic) 3
false bonlean ] 16
b bit 12..1) 1
char character i0..127} 7
8L 8 armitrary bies ibyte) not applicable « 8
165 16 arbitrary bics not applicable 16
n numoer {weighted oics; {-32.?68-.32,?571 i6
+n posSitive number © A0, ,32,767 it
G unsigned humber i0..65,53%) 16
w unspecified weighted 1€

numper In or u) {-32,768..65,51%)
addr address (same as u} 10..65,535} 1é
328 32 arbitrary bits not applicable 32
d double numper ' 1-2,147,483,6083, 648, .

) 2,147,4483,647) iz
+d Positive double number 10..2,147,483,647} 32
ud unsigned double number IO..i.294.967,295] 32
wd unspecified weighted {-2,147,483,648. ., 12
* double number (d.-or ud) 4,294,967,255)

sys 0, 1, or more system

dependent stack entries not applicable na

Any ather symbol refers to an arbitrary signed 16=bit integer in
the range l—32.760..32,757|. unless otherwise noted.

Because of the vee of eoc '3 Sl o cac it arfitimecic, the signed
l6~bit number (n) =i has the same bit Tepresentation as the
unsigned number |u) 65,535, Both of these numbers are within the
set of unspecified weighted numbers (w),
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Input Text

<name>
An arbitrary FORTH word accepted from the input stream. This

notation refers to text from the input stream, not to values on
the data stack,

ccce i )
& sequence of arbitrary characters accepted from the input stream

until the first occurrence of the specified delxm;:gd character,
The delimiter :s accepted from the input stream, but it i1s not one
of the characters cce and is therefure not otherwise Frocessed,
This notation refers to text from the input stream, not to values
on the data stack. Unless noted otherwise, the number of
¢haracters accepted may be from 0 to 255.



' ' CHAPTER SIX

Microdrive, Window, and Device Interface

As QDOS treats all devices in the same way, this section applies
Aot Just to microdrives and other file-oriented devices, but to
any other devices, e.qg. serial ports, that are supported by QDOS.
In addition, the same techniques are used for windows (output
only}l, and conscles (input and outpat).

Computer One FORTH uses the file handling interface standard
established by Laboratory Microsystems, Files are handled through
file contral blocks. A file control block consists of a control
area, and a 126 byte data buffer area. The layout of the control
area varies between operating systems, but the data buffer is
constant, and is used by the READ-SEQ, WRITH-SEQ, READ-RANDOM, and
WRITE-RANDOM words. For this implementatiun the contred arcy, is
64 bytes long, and its organisation follows that of a microdrive
header up to the «nd of thne file name. A file control tlock js
established and named by the word FCB, <.g.:

FCE FRED

*As each file contrel bleck is defined, it is ailocarted space,

When record cperations are performed referencing a qaven file
contrel Block, the buffer address is returned if the operaticn 1is
successful,, otherwise 0 is returned. The number of file cuntrol
blocks {a2nd rznce tne number ef open files) is limited only by
dictionary space and QDOS. ’

The status code returned by all [file operations is a § for
successfy] operations, and a standarg QDOS error code 1f the
operation failed. The status code returned by record operations

_is either the,disc buffer address for success, or 0 for failure,

The error code of the last operation is contained in the variable
CISK-EKROR. ’

6.1: FILE WORDS

BGET -
Used in the form:
BGET <f(i)ename>
Loads and relocatres a binary image saved usirg BSAVE.

BSAVE —-—
Used in the form:
BSAVE <word-name> <filename>,

Before executing BSAVE, the source code must be comp.led
TWICE. <word-name> refers to the first word in the source
code that has been compiled twice, A binary image of the
compiled code will be saved as <filename>. This may be
reloaded by BGET which will relocate it.

?BUFFER~ADDR fcb+sddr -- digk-buffer-addr
Given the address of a file controel block, the address of
the relevant disk transfer buffer is returned.

CLOSE-FILE fcb-address =—— atatus code
Close the file. Microdrive directories will be updated,
CONTROL~PCB - {defining)
- fcb address {execution)

Used in the form CONTROL~FCB <fcb-name>

DELETE~PILR feb-address -- status~code
Delete the specified file, and update the directory.

DIR -

Used 1n the form:
‘ DIR <mediwm name>
lists a directory of the selected files.

DISK~ERROR -= addr .
Variable containing the value of the last file related
error (or success) to have taken place,

FCB - - {defining)

-~ fcb-address (execution) .

Used in the form PCB <fcb-named. Allocates and inicialises

a file control block and disk-buffer. Subsequent execution

of the contrel block name will leave the address of the fcb

control area on the stack.

FCBADDR === 15~1I0

Sets up the device whoose fcb addr is on the stack, as the
current input/ output channel.
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FILEMANE fcb-address -
Used in the form:
{fch~address ~—) FILENAME <f1le-spec>
FRED FPILENAME MDV2_ ELECTIVE_SCR
Pormat a file/device/window specification into the file
control block.

INPOT-P1LENAME fcb-address --
Queries the console for a file name, and passes the
information to the control block.

MAXE-FILE fcb—address -- status-code
Creates and opens a new file with the name given in the
file control block.

OPEN-PILE fch-address -- status-code
Find and make available the file named in the file control
block for further record operations.

PARSE~-FILENM fch-address string-address --
Transfer a file-name at the string address to the file
control block, and injitialise all reserved areas.

READ- HEADER fcb-address --- status-code

Read a microdrive file header into the control area. |,
READ-LEN iength data-address channel-id
-- count Status-code
Read length bytes from the channel specified by channel-id
to the address given by data-address. The number of bytes
actually transferred and the error status are returned.
This is the general purpose read primitiye.

READ-RANDOM fcb—~address record-so. — status-code
Read the designated record frcm atorage intc the disc
buffer, returning either the buffer address or zero if the
record ¢cannot be read. A record size of 128 bytes is
assumed.

-

READ- SEQ fcb-address == status-code
Read the next sequential record (si1ze=i28 bytes}) into the
disc buffer, returning the buffer address for success, or 0
for failure.

SAVE -—
Used in the form:
SAVE <filenaae>
Saves a copy of the complete system as a memory image to
<filename>. This image will contain any code you have
added. It may be reicaded using a copy of BOOT that has
the filename of the binary file changed to <filename>,

SEEX~ABS 'dl fcb~address ~- gtatus-code
#Modifies the file pointer so that the next i/o will start
at the dl-th byte in the file,

SEEX-REL dl fcb-address -- status-cods
Moves the file pointer by dl (signed} bytes.

WR ITE~-HEADRR fchb~address -~ status-code

Writes the file header from the file control block te QDOS.
WRITR-LEBN length data-sddress channel-id
' - count status-code
Write length bytes from data-~adress to the device, The
number of bytes actually transferred and the errar status
are returned. This is the general purpose write primaitive.

&
WRITE~RANDON fcb~address record-pumber -- status-code
Write the record (size=l128 bytes) from the buffer area ..
the device, returning the buffer address for success, or 0
for failure.

WRITE-SBQ fcb-address -- status-code
Write the buffer to the device, returnihg the buffer
address for success, or 0 for failure.

A simple example using the interface functions. Open a file named
USER_TMP, read record 0 into memory, then print word 0 of the
record.

FCB FILEL { establish fcb )
FILEl FILEWAME USER_TMP { set up file name )
: DEMO FILEl OPEN-FILE

ABORT" File not found®
FILEl O READ-RANODOM DUT 0=
ABQRT" Record does not exist"
e .
FILEl CLOSE-FILE DROP ;

For more details of the arror codes see the SuperBASIC manual.
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CHAPTER SEVEN

FORTH Multi~tasking

CHAPTER 7: FORTH Multi-tasking

FORTH contains a simple multi-tasker which allaws you Lo execute up
to ten background tasks concurrently with the foreground task. The
background tasks are given control in a round-robin manner whenever
the foreground task is waiting for input from the keyboard.

By foreground task, we refer to any task which was invcked by siaply
entering its name followed by a carriage return. The foreground task
has ultimacte contrel of the keyboard, video display, and other i/o.

Background tasks designed by the user must obey certain rules in
order for the system as a whole to perform properly:

l. Each background task must be self-contained. It must leave the
parametér and return stacks balanced, i.e. no extra values may be
consured or left behind, If any information must be maintained
from one invocatien to anocther, it sneuid be kept in a variable.

2. A background task must execute to completion in a reasconable
length of time, otherwise the user will notice that keyboard
response is delayed. If all the necessary work cannot he done
quickly enough, it should be partitioned into several tasks which
Fass data through variables, :

3. In general, background tasks should not attempt to access i/0
devices.

The EO!dS.Uﬁed to control multi-tasking are:

KILL . ' ——
Used in the form: XKILL <name> - removes a task from the
background task list, .

KILL-TASKS - -
KiIls all the background tasks,

START -

‘Used in the form: START <name> - adds a task to the
background task list. Up to ten may run concurreatly.
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GLOSSARY ONE:

FORTH-—83 Word Set Glossary

This glossary lists the minimal set of words required to meet the
FORTH-81 standard.

1 l6b addr -- 79 “store”
lép is stored at addr

] +dl == +d2 79 “stharp®
The remainder of +di divided by the value of BASE is
converted to an ASClI character and appended Lo Lne cutput
string toward lower memory addresses.+d2 is the gquatient and
is maintained for fucther processing, Typically used between
<8 and §>,

> 32b -~ addr +n 79 "sharp-gqreater®
Pictured numeric output conversion is ended dropping 32b. addr
is the address of the rasulting cutput string. +n is tche
aumber of characters -in the output string. addr and +n
together are suitable far TYPE.

s +4d «= 0 0 79 . *sharp-s*
*+d 1Is converted appending each resultant character into the
pictured numeric output string until the quotient (see: #} is
zerc. A single zero is added to the output string if the
number was initially zero. Typically used between <{ and #>

1TIB == addr ) u,83 "number-t=i-h*
The address of a variable containing the number of bytes in
the text input buffer. $TIB is accessed by WORD when 8LK is
zero. {{0..capacity of TIS}}

‘ -~ addr M,33 *tick®
Used 1n the form:
" <name>
addr is the compilation address of <name>. An error condition
exists 1f <name> is not found in the currently active search
order.

{ - 10"18] - 'Pﬂ-l'e“'
-~ (compiling)
Used 10 the form:
( ccg)
The characters ccc, delimited by ) tclosing parenthesis}, are
considered comments. Comments are not otherwise processed, The

= 15 =



FORTH-81 REQUIRED WORD SET

&/

* /0D nl n2 nl ~= n4g 23

+1

+LOOP nl == c,I1,81

=TRAILING

COMPUTER ONE PORTH

blank following | is not part of ccc. ( may be freely used
while interpreting or compiling. The number of characters in
ccc may be from zero to the number of characters remaining in
the input stream up to the closing parenthesis,

wl w2 — w3 79 “times”
w3 is the least-significant 16 bits of the arithmetic product
of wi times w2,

ol n2 n)} -- npd 83 *times-divide"
nl is first multiplied by n2 producing an intermediate 32-bit
result., n4 is the floor of the guotient of the intermediate
32-bit result divided by the divisor nl. The product of nl
times n2 is maintained as an intermediate 312-bit result for
greater precision than the otherwise eguivalent seguence: nl
n2 * n} / . An error condition results if the divisor is zero
or if the quotient falls outside of the range
{=32,766..32,767).

“times-divide-pod*
nl s first multiplied by n2 producing an intermediate 32-bit
result. n4 is the remainder and n5 is the floor of the
quotient of the intermediate 32-bit result Qivided by the
divisor ni. A 32-bit intermediate product is used as for */ .
a4 has the same sign as n3 or is 22ro., An error condition
results if the divisor is zero or if the quotient falls
outside of the range {(-12,768..32767}.

vl w2 -~ wl 79 plus®
«wl is the arithmetic sum of wi plus w2 ’

wl addr -- . 79 “plus-stare”
wl is added to the w value at agddr using the convehtion for +.
This sym replaces the original value at addr.
4

e o
*plus-loop®

sys ~- (compiling)
n is added to the loop index. 1f the new index was incremented
across the boundary between limit-l and limit the the loop is
terminated and loop control parameters are discarded. When <he
loop is not terminated, execution continues to just after the
corresponding DO . sys is balanced with its corresponding DO ,
See: DO ’ :
. 16h -~ { 4 78 *comms *
ALLOT space for 16éb then store 14b at HERE 2- .
wil W2 -« w3 79 "minus”
wl is the result of subtracting w? from wl

addr +nl -- addr +n2 7% *dash-trailing*®
The character count +pl of a text string beginning at addr is
adjusted to exclude trailing spaces. If +nl is zero, then +n2
is alsc zero. If the entire string consists of spaces, then
+n2 is zero.
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n =~ M, 79 *dot®
The absotute value of n ie displayed in a free field format
with a leading minus s8ign 1f n is negative.

e C.x..]
-= {compiling)
Used 1n the form:
." cec"
Later execution will display the characters ccc up to but not
including the delimiting ® (close-quote). The blank follaowang
." is not part of cce.

-~ I,K,83
-- [compiling)
Used 1n the form:
.{ cce}
The characters ccc up to but not inciuding the delimiting |}
{closing parenthesis) are displayed, The blank following .| 1s
not part of ccc,

"dot~quote”

“dot-paren®

nl n2 == n3} 83 *divide"
nl is the floor of the quetient of nl divided by the divisor
n2.' An error condition results 1f the divasor is zerc or 1if
the quotaent falls outside the range (-32,768..32767%1.

rl nZ2 == nl nd 83 “divide-mod"
nl 1s the remainder and nd4 the floor of the guotient of i)
divided by the divisor n2. n3 has the same sign as n2 or 1is
zero. An error condition results if the divisor i1Ls zero or 1f

the quotient falls gutside of the range
1-32,7¢8..32,7671. J

n ~= flag 83 “zero=less”
flag is true if n is less than zero (negative),.

w -- flag 83 “zero-eguals®
flag 1s true 1f w is zero.

n ~- flag 83 “rero-greater”

flag is true if n is greater then zero.

wl -~ w2 79 fore=ring®
w2 15 the result of adding one to wl according to the
operation of + .

wl == w2 79 "one-minuys"
wZ 1s the result of subtracting one from wl according to the
operation of

Wl =~ w2 19 “two-plus”
w2 is the result of adding two te wl according to the
operation cf « ,
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ATTACH -

Used 1in the form ATTACH <fcb-name> “file-specy. Allocates
¢nd initialises a file control block, sssociates the control block
with tne given file, and opens the file. Por example

attach fred scr_400x200x%0x20
fred channe! is-work cla

vill open a window with the given parsmeters, make it the work
channel and clear the window,

SET-FILE -- '
Used in the form SET-PILE <fcb-name> <file-spec>. Tnis is.
the same as ATTACH, except that the fils is not opened by the word,

FRINTER-15 -

Used in the form PRINTEK- IS <file-spac>. Opens the given
file to pe used by the PRINTER word, Por example, if & printar is
attached toc the serial port ser! than to print screen 7 =2f the
current screen file you would use the following =

printer-is serl}
printer 7 list console { print screen 7 and then resat
outpat to console )

Information on the exact specification of the serial port and
other devices ¢an be found in the QL User Guide under the keyward
‘devices ’,

D+ wdl wd2 -~ wd)
wdl is the result of adding wdl to wd2,

pe d u -- 4
Multiplises a double word by sn unsigned word tc give a
dockbie ward result.,
{
D/ d u == g <
Divides a double word by an unsigned werd to give a doudle
word result,

DELETR -—
Used in‘the form DELETE <file-spec>, Daletes the specified
file. e.q9 DELETE adv? test_scr.

EORMAT -

Used in the fors FORMAT <device-apec>. Porsats tha
tpecified device. e.¢g. FORMAT odv?_forthiiles,
Creating and usimg screem files

To create & ecresn file called, for example, mdvl test_scr, use
the following

FCB scr ' scr rILERME »dv? _test_scr
BCT MAKE-PILE scr CLOSE-PILZ

Hote that the file sust be closed before you can use the word
USINC to make it the current screen f[ile for use with the editor,
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To ensure that the most recent edits on a screen file have been
written to microdrive cartridge before tesetting the system use
the word USING with no parametsrs. This will close and reopen the
current screen [ile, ensuring that the last updates hasve been
written to thea cartridge,

hulei-Tasking

When an application program is using multi-tasking, the foreground
task, i.e, the one prompting for input, should use the word KEY
and nat EXFECT, since EXPECT will halt all background tasks while
it is walting for input.

Running stand alooe programs

When the PORTH system ik atarted up it uses a nll-tnoen.‘ron'ru
location, Hex 18A, to find the code to start executing when it has
finished initialisinc the sysrtee. You can =suzs yaur -
applicacion to be automatically run on startup by changing the
value in this locatios so that it will executs a compiled FORTH
word, Por example, supposs we wish to rus the NIBRLERS qamé a3 3
stand alone progras. First wa bave to losd and compile the source,
then setup the location 1BA, save the current memoTy image xnd
alter the boot file so that it will use the aev image on Etartup.

Before setting up the stand alone program we could use PORSET to
forget words that will not be required by our applicatioa.

using mdvl_forth_scr { thie bas the KIBBLERG source )

21 load [ load and compile the source )

" nibblers hex 18A | ( 88t uwp the start up location
with the NIBBLERS word )

save mdv2_nibblers { save the current image )}

Now 1f we copy the BASIC boot file onto the micro drive with the
NIBELERS image and alter line 40 to give it the nase of the
NIBBLERS image, when this imsge.is booted it will run the MIBBLERS
gams,

For experienced PORTH users all the guarantsed . lations in the
FORTH systeas are givean below, All values are given in hex.

0126 inicial value of €TIB
0128 initiel value of WARNING
0128 initial value of FENCX
€i2C initia) valua of DP

012  ipitial value of VOC-LIMK

0l40 vacto: for EWIT

0142 vector f{or KBy

Oleg vector for TTERHINAL

0146 vactor for TYPE

0140 vector for . GoOTOoXY

0l4a vector for CLEARSCREEN

014C vector for CLRYOS

f14E vector for CLEEOL

G172 vector for BRI -REMD

D174 vector for BLE-WRITE

0176  vecror for . @ Ln~5CR ) ] ar
70 werter feor ; OB .
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false. Tne words after UNTIL or REPEAT will be executed when
eirther loop i1s finished, 5ys 14 balanced with its
caorrespending UNTIL or WHILE .

BLK == addr 0,79 *b-1-k"
The address of a variable containing the number of the mass
storage block being interpreted as the input stream, If the
value of BLK 1s zerc ihe 1nput stream is taken irom the text

rnoput puffer. {{0..the number of blocks available =1]} See:
TIB
BLOCK u == addr M, 83 "block®

addr 1s the address of the assigned buffer of the first byte

of block v. Lf the block occupying that buffer is not block u .

and nas oeen UPDATEG :t is cransf{erred to mass storage before
assiguing the buffer. If block v is not already in memory, it
15 transferred {rom mass storage into an assigned block
buffer. A block nany not be assigned to more than one buffer.
If w 15 not an availakble block number, an error coadition

exists. Only data within' the last buffer referenced by BLOCK
or BUFFER is valid. The contents of a bleckx buffer must not be
changed unless the change may be transferred tc mass storage.

BUFFER u == addr M,B3 *buffer®
Assign a olock buffer to block u. addr is the address of the
first oyte of the block within its buffer. This function
15 fully specified bv the definition of BLOCK except tnat if
the plock 1s not already in memcry it might not be transferred
from mass storage. The contents of the block buffer assigned
to block u by BUFFER are unspecified. g

(o] 16b addr -- 79 *cratoce”
The least-significant 8 bits of 18b are stered ianto the byte
at addr.

ce addr -=- 8b 79 *e=fetch®
8b 1s the contents of tne byre at addr.

CHOVE addrl addr2 u -- 81 "c-move"

Move u hytes beginning at address addrl! te addr2. The byte at
agdr2 1s moved first, proceeding towards high memory. If u 15
“zero nothing is moved.

CHOVEY addrl addr2 u -- 83 "c-move-up”
Move u bytes at address addrl to addr2. The move begins by
moving the byte at (addrl plus u minus 1) to (addr2 plus u
minus 1} and proceed to successively lower addresses for u
bytes. 1f u 1is zero nothing 1s moved. ( Useful for sliding a
string towards higher addresses}.

COMPILER - c,83 *compile"

Typicaliy used in tne form:

. : <rame> ..., COMPLLE <ramex> ,.. :

When <name> 1s executed, the compilation address comoiled {or

<namex> is compiled and not execuced. cname> 1s typicaiiy

immediate and “namex> 15 <cTyp.tally not lmmecrate.
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CONSTANT 16h == M,83
A defining word executed in the form:
16o CONSTANT <name)

“constant®

FORTH~83 REQUIRED WORD Spr

Creates a dictionary entry for <name: so that wnen <gamw. ;5

later executed, 16b will be left on the stack.

COMVERT +dl addrl =-- +d2 addr2 79 "caavert*
+d2 15 the result of converting the characters within the tExt
beginning at addil-i into digits, using the vaiue of BA§E
and accumulating each into +dl after multiplying +dl 1 the
value of BASE . Conversian continues until an unconvé?iigyz
Character 1s encountered. addr? is the location of the f.re:
uiiconveércikie character. T

CouNT addrl == addr2 +n 79 *count®
acjrf h; 3ddrel-l and +n 15 the lensta of the rounted Btring a
sudrl. The bLyte at addrl contains tne byte coun: - xange =
n 14 0, 258) Y cQ n. Aange -

f

Ch o - M, 79 “c-r*
Dispiay & sarriage-returu and !ine-reed or eguivalent operac: s

CHEATE - M, 79
A defining word executed 1n the form:
CREATE <name>
Creates a dictionary entry for -“pame>. After <pname> -

“create"

C€r=ated, the next availabple dacticnary lecation is che first
Syte ol <names s paramet2: field. Wnen <rame- 1S deoseguert!,

fxecutgd. the address of the first byce of iname> s pErameter
tield is lefr an the stack. CREATE Goes not allocate crace 1n
<aame> s parameter field.

D+ wdl wdl -- wd3 79 ‘d-plus"®
wdl 1s tne arithmetic sum of wdl pluz wd2,
D< dl d2 == flag 83 “d=less-then*

fiag 1s =rue 17 dl 15 less than 42 agcordim 3
. ! << Y Lo the operat.on
of ¢ except zxtended to 32 birs. P

.
DELI.I‘IAL ) - 79 F “"decimal®
Set the L0put-output numeric conversion base o ten.

DEPLINITIONS - _ 79 *definitions”
The compilation vocabulary i changed to be tne same as the
first vocaoulary in the search order.

DEPTH = +n 3 *3epth®
*0 13 the numter of lé-bit values contained in the data stack
befare +n was placed on the stack. ’

DNEGATE Al -2 A 79

*d-negare "
Gz 15 the twec s corplement of di. gave
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Do wl w2 -- c,I1,83 “de*”
== sys [(compiling)
Used In the f{orm:
DO ... LOOP
or
DG ... +LOOPF Begins a loop wnich terminates hased an
control parametc¢rs. The loop index begin at w2, and terminates
based on the limit wl. See LCOP and +LOOP for details on now
the loop i5 cerminated. The loop is aiways executed at least
once., For exampie: w DUP DO ... LOOP =xecutes 65,536 times,
SYS 1S balanced with 1ts correspanding LOOP or +LOOP.

An error cocnd:ition exists if insufficient space 1s available
‘4f at leasr cthree nesting lovel: .

DORS > == addr c,I,8] “does*
== lcompiling)
Cef:nes cne execution-time action of a word Jreat.d oy
high-level defining word. Used in the form:

i snamex>» ... <creace> ,.. DOES» ...
and then
{namex> <name>’
where <create’> 1s CREATE or any uJser defined wolid woien
executes CREATE . .

Marks tne termination of the def:ning part ol the dnfinlag
word <namex> and then begins zhe definition ol tno
execution-tim2 action for words that will later be defined by
<pamex>., When <name> 15 later executed, Cthe address of
‘namas s parameter field is placed on the stack and then o
sequence of words Detween DOFS> and : are oxcruted.

DROP 16b ~= 79 "drop®
i%0 1s removed from the stack.

puyp 16b -- 16éb 1&b 79 "dupe”
Duplicace lbb,

ELSE - c,1,79 "else”
sysi -- sys2
Used 1n the form:

flag IF ... ELSE ... THEN
) ELSE executes after the true part following IF . ELSE forces
axecution to contlnue at just after THEN . sysl is balanced
with 1ts corresponding IF . sys2 is balanced with its

corresponding THEN . See: IF THEN

EMIT 16b -~ ¥,33 "emit®
The ieast-significant 7-bit ASCII character 1s displayed.

EXECUTE addr == 79 "execute”
The word definition indicated by addr is executed. An er:ior
condition €x1sts if addr (s not a comnilarinn andross

CGMPUTER ONE FORTH FORTH-8) REQUIRED WORD SET

EXIT - c,79 “exit®
Compiled within a coion definition such that when executeg
that colon definition returns control to the definition rn;:
passed control to it by returning control to the return 95.1;
¢n ctop of the recurn stack. An errcr conditica exists 1f che
top of the return stack does not contain a valid TBLUIN poLnt
Hay noc be used within a Do-loop. '

EXPECT addr +n ~= M,81 “expect®
heceive characters and store each lnte memory. The traasfer
begins at addr proceeding towards higner addresses one pyre
per character until either a "return" is receirved or unc;‘,-r
characters have been transferad. NG more than +n cna:a::cr;
wil! be srtored. The “"return® i1s not siored ia memorvf NO
fnaracters are receilved oI transfered (f «n 13 Tero. a}l
characters a4actually received and stcred :nto MEMSTy w1}l ;e
displayed. wizh “Jeturn” displaying as space, See: SPan 4

PILL addr 4 8b -~ 93 “flile
U pytes of memary oeglnning at addr are set to 8b. NO acticn
1s taken if u i§ zero.

FIND addrl ==~ addr2 n 83 “tind*#
aadrli is the address of a counted $%Iing. The string conra.ce
a word rname tc oe located in the currently active Searcn
arder, if tne word is nor found, addr2 is the secring adiri
and n 1s zero, If the word is found, addr? is the compxianicﬁ
address and n is set to one of two non-zers values. If rne
word found has the i1mmediate attribute, n 15 set to cne. If
the word is nan-immediate, n is set to minus one {truey.

PLOSH - M,83 ) *flusn"
Performs che function of SAVE-BUFFERS then deassigns all block

buffers. (This may be useful for mountin or ch
storage media), hs angLng mass

PORGET - M,81
Used in the form:
FORGET <name>
1f <name> is fcund in the compilat:on vecabulary, delete
c¢name> from the dictionary and all werds added to the
dictionary after <name> regardiess of their vocavulary.,

“forget®

Failure to find <name> is an error cond:ition. An arreor
condition alsoc exists if <he compilation vocabulary s
deleted, '
FORTH - 83 *forth*
the name of the primary vocabulary. Execution replaces the
first vocabulary in the search order witn FURTH . FORTH ;s

initially the sompilaticn vocanulary and vhe first voecabulary .
12 the search order. New definitions become cart cf the PORTH

:v-uuu}u;; “ursi a QglIferent compilation vecabulary 1s
established. See: VOCABULARY
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FPORTH~E] - 83 *forth-§31"
Assures that a FORTH-&3 Standard System is available,
otherwlse an error condition exists,

HERE -~ addr 79 *here*®
The address of the next available dicticnary location.

HOLD char == 79 "hold*®
chser is inserted into a pictured numeric output STring.
Typically used between <¢ and >,

I - c,78 i
¥ 15 a topy of the loop index. May only be used in the formn:-
DO ... I ... LOOP

or
O ... I ... +LOOP

Ir flag -- c, 1,79 "if*®
-- sys {cempiling)

Used in the form:

flag IF ... ELSE ..., THEN

or

flag IF ... THEN
If flag 1s zrue, the words following IF are executed and the
words following ELSE wuntil just after the THEN are skipped.
The ELSE part is optional,

if f{lag 1s false, words from IF through ELSE , cor from IF
through THEN (when no ELSE is used), are skipped. Sys 1s
calanced with its correspending ELSE or THEN .

IMMEDIATE - 79 "immediate®
Marks the most recently <reated dicticrary entry as a word
waicn will be =2xecuted when encountered during compilation
rather than compiled,

J i c,79 *q"
w i5 a copy of the index of the next outer loop. May only be
used within a nescted DO-LGOP or DO-+LOOP 1n the form, for

exazple:
DC ... DO ... J ... LOOP ... +LOOP

FEY ' -- 16b M,83 “key”
The least-significant 7 bits of l6b is the next ASC!I
character received. All valid ASCII characters can be
received. Control characters are not precessea by <he system
for any editing purpose. Characters received by KEY will not
be dispiayed.

LEAVE - c,1,83 “leave*
. -- (compiling)
Transfers execution to just beyond the next LOOP or +LOOP .
Tne next loop is terminated and locp control parameters are
discarded. May conly be used in the form:
DO ... LEAVE ... LOOP
cr
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DO ... LEAVE ., -LOOP
LEAVE may appear within cther control  structiyres whionh osre
nested witnin the do-loop structure. Mors than one LEAVE nay
Appear within 3 do-loop,

LITERAL == 16b c,1,79 ¥ *literat”
1éb -~ (compiling)
Typically used in the form:
{ “¥6b ] LITERAL
Compiles a system dependent Operation so that when lator
exccuted, 16b will be left on the stack,

LOAD u -- M,79 *load"
The contents of -IN and BiE , wnich locite tne Surfent 1t
stream, are saved. The input stream 15 then redirectus 1o v
beginning of screen o by serting (IN te zerc and | I
The screen is then inter,reted, 1f \nterprezation from
U is not terminated expiicitly Lt wil) Le termipated o
ILPUT stream 15 exnausted and then the sountinls of
will be restored, AN error condition exiscs if
seer 1Y 8LX 2LOCK

LooP == c.1,83 “loop*
S¥S -= jCCapllaina)
Increments tne DO-LUGP :ngex oy ane. If tne new :1ndoe
incremented across the beundary petween l:imit-1 and lim:
i0Cp 15 terminated ang 1L0p control parameters are areoca

When the loop is not terminated, execut:on COntinues it
after the corresponding DO . sys 15 balanced wilith ots
corresponding D0 , See: DO

MAX nl n2 == n3 79 “"max"®
n3 is thne creater of nl and nZ afcording to tne cperaticn s L
MIM nl n2 == nj 8 *min"
n3 1is the lesser of n! and 42 according 1o the operatior o
MOD nl n2 -- n3 83 "mod’
n3 is the remainder afier dividing nl by tne diviser 1 2
fids the same S16n @S nZ or 1s zero. An error cond . ..
results 2f the diviscr is zero or 1f the guovient [eo. -

vutsiage the range {-32,788..32,767.

HEGATE o al == n2 79 *negate”
n2 is the two s complement of nl, i.e., the difference of zero
less nl.

NOT 16bl -- 16b2 A3 "not"
16b2 .5 trne one's complement of 16bl.

CR L6bl 16bz -~ 16L3 79 ' *or*
16b) 15 the pit-by-b5it inclusive-or of ié6b] with teb2.

QVER i6bl 16bL2 ==~

1ébl l&6bZ 16b)3 79 "over”®

—
=]
r
Lot

15 a copy of lépt,
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FORTH-83 REQUIRED WORD SET COMPUTER ONE FORTH

PAD -= addr 83 “pad"
The .ower address of a scratch area used to hoid data for
incermediace processing. The address or contents of PAD may
cnange and the data lost if the address of the next available
dicticnary location is changed. The minimum capacity of PAD is
84 characters.

PICK +n == 16b 83 "pick"
16b 15 a copy of the +ath stack value, not counting +n itself.
{0..the number of elements on the stack=1}

0 PICK is eguivaleat to DUP
I PICK 15 eguivalent to UVER

QuIT - 79 “quit®
Clears the return stack, Sets interpret scate, acCepLs nNow
input from the current 1nput data device, and bheJgins text
interpretat:on. No message 1s displayed.

R> -= 16h C.79 “r-from*
16p 1s removed from the return stack and transterred to the
data stack.

RE -=- 16b c,79 © "r-fetch"
166 1s a copy of the top of the return stack.

REPEAT — €, 1,79 "repeat®

sys. == (compiling)
Used in the farm: .
BEGIN ... flag WHILE ,., REFEAT

At execution time, REPEAT continues executicn I Uit alics
the corresponding BEGIN . sys is balanced with 1ts

corresponding WHILE . Sea2: BEGIN

ROLL o =-~- 83 "roll*®
The wnth stack value, not counting +n itself 1s firsct removed
and then transierred to the top of the stack, moving the
remaining values into the vacated position. (0 .. the number
of elements on the recturn scack-il

2 ROLL is equivalent to ROT
0 ROLL is a null operation

ROT 16bl 16h2 1653 -- 79 "rote”
léb2 16bi l6bl
The top three stack entries are rotated, bringing the deepest
to the top.

SAVE-BUPFERS - M,79 "save~buffers*
The contents o©f all block buffers marked as UPDATEd 4are
writher tg thelr cortesponding mass storage blocks. All
buifers are marked as no longer beinqg modified, but may remain
assigned.

COMPUTER ONE FORTH PORTH-83 REQUIRED WORD SET

SIGN n -—- a3 “sign®
If n 1s negative, and ASCI1 "-* (minus sign) is appended to
the pictured numeric output string. Typically used becween <@

and #> .

SPACE - “,79 "space”
Display an ASCII space,

SPACES +n -= H,79 “spaces”
Display +n ASCII spaces. Nothing 1s displayed if »n .s zera,

SPAN -= addr 0,83 "span*®
The address of a variable containing the count of characters
actually received and stored by the last execution of SXPECT
Sea: EXPECT

STATH == addr U, 79 “srate”
he auddress of a vuriable containing cne Sumpllacion state. A
non-zera content Lndicates compliatlon 18 nccurring, but tne
value itself is system dependent., & standard “rogram may not
modify tnis variable,

SWAP 16bl 16b2 ~-- 1éb2 16bl 79 "swap"®
The Top twd itack eniTis=s dre 2xcnanged.

THEN - c,1,79 “then*
sys == (compiling)
Used 1n the form:
flag If ... ELSE ... THEN
cor
fiag IF ,.. THEN
THEN 15 the point wheére execution continues after ELSE . ar [F
when no nlL>E 1s present. sys 1s balanced with 1cs
correspcniing IF or ELSE . See: [F EL3E
Ls
TIB ~= addr 83 "tei-h"
The address of the text input buffer. This bufier 1s Ysed co
hoid ¢navacters when the input stream 18 coming from zhe
surrent input Jdevice. The minimum capacity of TIS i1s 80
characters.

TYPE addr +n == M,79 "type*
+n characrers are displayed from memory beginning with the

characcer at addr and continuing through cansecut:.ve
addresses. Nothing 1s displayed if »n is cero.

u. U = M,79 "y=-dor*
u 15 cisplayed as an unsigned number in a free-fieid formar.

U« ul w2 -- flag 83 "u-less-then*
flag is true i1f ul is less than u2.

M ul w2 -- ud 83 - fu-m-times”®
ud is the unsigned product of ul times ul., All wvalues and

drithmec.s are ansigned,



FORTH-83 PEQUIRED WORD SET

UM/ MOD ud ul == u2 ul €3

URTIL flag --

UPDATE - 7%

VARIAELE - M, 79

VOCABULARY - M,813

WHILE flag == c,.I,79

COMPUTER ONE FORTH

*u-m-divide-pod®

u2 is the remainder and ul is the flcor of the quotient after
dividina ud by the divisor ol. All values and arithmetic are
snsigned. An error condition results i1f the divisor is zero
or i:f the quotient lies cutside the range [0..65,535}.

c.1,79 "until*”
sys -- (compil:ing)

Used 1n the form:

BEGIN .,. flag UNTIL
Marks the end of 2 BEGIN~UNTIL loop which will terminate based
on flag, If (lag is true, the loop is terminated, 1I1f flag is
false, execution continues to 3just after the corresponding
BEGIN . sys is balanced with its corresponding BEGIN . See:
BEGIN

"update”
The currently wvalid block buffer is marked as modified,
Blocks marked as modified will subsequently pe astomatically
transferred to mass storage should 1ts memory puffer be needed
for storage of 2 d1fi=rent block or upon execution of FLUSH of
SAVE-BUFFERS

"variable"
~odellning word exvcoted in the form:

VARIABLE <rname>
A ductionary entry for <name> 15 created and two bytes are
~illlted an 1ts parameter field.  This parameter field 1s to
be used for the contents of the variable. The applicatiorn 1is
tesponsitle for initialicing the contents of the variable
=032 2T Srea@i2s.  When <nama? 15 later executed, e address
of 1ts parameter field is placed on the stack.

*vocabulary®
A Cefining word 2xscuted 1n the form:
VOZABULARY <namg>

A dictionary entry for <name- 1s creategd which specifies a new
Grdered list of word definitions. Subsequent execution of

name’ replaces tne first vocabulary in the search oraer with
“name>., Whehk <name> becomes tne compilation wvocabulary new
cefinitions wil! be appended to <pame> 5 list. See:
DEFINITIONS

*while”
sysl -- sys2 {compiling)

Used in the form:

BEGIN .,. flag WHILE ... REPEAT
Selects conditional execution based on flag. When flag 1is
true, execution continues to just after the WHILE tnrough to
tne rEPEAT wnich then continues execution back to just after
the BEZGIN . wWhen flag 1s false, execution contipues to just
after ine HREPEAT , ex:iting the ¢ONIrel structure. SVS5i LS
balanced wath :ts corresponding BEGIN . sys2 is balanced w:ith
1ts corresponding REPEAT |, See; BEGIN REPEAT

COMPUTER ONE FORTH

FORTH-§3 REQUIRED WORD SET

WORD char -- addr ®,81 "word"

XOR

{1

Generates a counted string by non-destructively accepting
charactsrs from the input stream until the delimiting
characte:r char 15 encountered or the 1nput stream exhausteo.
Leading delimiters are ignored. The an:ire character str.ng
s stered ip memory reginhing at addr as a sequence af byres,
The string is followed by a blank which is not included N otae
€ounc. Tne fairst oyte of the string is the number wi
characters {0..25%j. If the string 15 longer than 35
characters, the count 1s unspecified. If the Input stream ;s
2lready cxhausted as WORD is called, then a zero lengtn
character string will resulr,

if the delim:ter i1s rnot found tne value of >IN is the size of
the input stream. If the delimiter is found >IN 1s adjusted wo
indicate the offser to the character following the delimitar,
tTIB 15 unmodifieqg.

The counted SLILIng returhed by WORD may reside 1n the "fre-z+
dictiocnary area at HERE cor above. Note thnat the tzxz
lnterpreter may aiso use this area.,

16bl 16b2 == 16b3 79 “x-or”
16b3 18 tne Lit-by-bit exclusive-or of 16b] with 16b2.

- 1,79

-- icompiling)
$€21s nterpret state. The tex
subseguently interpreted. fPor %y

"left-bracket®

t from the 1nout streaa .=
wical use see LITERAL. 3e¢: |

-~ addr C,1,M,63 "“bracket-tick"

=+ fcompliing!
vsad 1n tne from:

| '] <name>

Compiles the compilation address addar of <name> as a liceral.
wWhen the colon definition 1s later executed addr 1s leftr on
the stack, An error condition exists if <pame> 1S not fournd
in the currently active search order. See: LITERAL

[CORFILE} - C,I,d ‘“bracket-compile”

-- irompiling) ,83
Used in the form:
{COMFILE| <name>
Forces compilation of the following word <name>. This alicws
compilation of an immediate ward when 1t would have ctherw)se
have been execuzed.

- 79 "right-bracket*
Sets compilation state. The text from the input stream .s
i

subsequently compiled. For typical usage see LITERAL . See: |

- £5 =



DOUBLE NUMBER EXTENSIONS COMPUTER GNE FORTH

GLOSSARY TWO:

FORTH—83 Doubila Number Extension Word Set

Tnese are the double~number (32-pit)] word set extensions to
FORTH=-81:

21 32b addr =-- 79 "two-atcre®
32p 1s stored at acgdr.

rl addr -- 32b 79 *two-fetch®
iib 1s wne value at addr.

2CONSTANT 12 -- M,8] *two-constant®
A defrring word executed in the form:
22b 2CONSTANT <name>
. eates & dictionary entry fcr <name> s8¢ that when <name> is
ieter executed, 32b wili be lefs on the stack.

2DROP 32b == 79 "two—drop*
J2¢p 1s removed from the stack, .
20UP 32b == 32b 32b 79 ) “two-dupe"”
Duplicave 32p.
2O0VER 32bl 32b2 --
32bl 32b2 32b3 79 "two-over”

323 15 a copy of 32bl '

2ROT 32bl 32b2 3203 -~ 79 "two-TOte"
32b2 32b3 12bt
The top three doublé numbers on the stack are rotated,
bBringing the third double number to the top of the stack.

“25WAP 32bl 32b2 -- 132b2 32bl 7% "two-swap®
The top two double pumbers are exchanged.

2VARIABLE - ", 79 "two-variahble®
h defining word executed in the form:
ZVARIABLE <name> _

A dictionary entry for <name> .18 created and four bytes are
ALLOTted in ats parameter field. This parameter field is to
be used for the contents of the variable. The application is
responsible for initializirg tne contents ¢of the variable
whifh .t creates. When <name> 15 later executed, the address
of its parameter field is placed on the stack. See: VARIAHLE

.
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D= wil wd2 -- wdi 79 *d-minua*®
wd3 15 the result of subtracting wd2 from wdl.

D. 4 == M, 79 “d-dot*
The absciate value of d is disglayed 1n a free field [ormac.
A leadino negative sign is displayed if d 1s nsgative.

D.R d +n -~ M,63 *d-dot-r*
d is couverted using the value of BASE ana then displayed
right aligned in a fieid +n characters wide. A leading minus
s1gn 1s displayed if d is negative. If the number of
characters required to display d 1s greater then +n, an error
condition exists,

DO= wd -- flag CE]
flag is true :f wd is zero.

"d-zero-equals*

D2/ dl -- d2 B3 "d-rwo-divicge®
d2 is tie result of dl arithmetizaily shifted one bit. The
sign 15 1ncluded in the shift and remains unchanged.

D= wdl wd? ~= flag 81 "d-equal”
flag 135 nrue of ~d! equals wd2

Daps d -~ ud 79 “d-absolute*
Jd 15 the apsolute value of 4, If d is -2,147,463,648 then g
1s the saved value.

DMAX dl d2 -- 43 79 "d-max*
dd i< the greater of dl and 42

DHIN dl d2 =~ 43 79 . *d-min*®

dl 15 wne lesser of 4l and 42 i

DU« uwdl udZ =-- flag 83 "d~-u-less®
fiag i: true tf udl is iess than ud2, Both numbers are unsidred.

- 5] =



* ASSEMBLER WORD SET COMBUTER ONE FORTH

COMPUTER ONE PORTH SYSTEM EXTENSIONS WORD SET

GLOSSARY THREE:

i

FORTH—83 Assembler Extension Word Set

GLOSSARY FOQUR:

FORTH—83 Systam Extansion Word Set

This glossary ilscs ctne televant FORTH-B1 words that control
access to the assembler mnemonics:

C,1.+9 "semi~calon-code”

;CODR -
sysl -- sys2
Used 1n the form:
: <namex? ... <create> ... ;CODE .., END-COLE

Stops compilation, terminates the defining word <namex> and
executes ASSEMBLER., wWhen <namex> 15 executed in the form:

Ccramex» <name> .
-u define the new - nafe. , the xocution address of <name> will

sontain the address of the code sequence following the ;COCE
1n <namex>. EBxecution of any <name> will cause this machine
~ode segueénce to be executed. sysl is balanced with :1ts
corresponding @ . 5ys2 is balanced with its corresnonding
END-CCDE . See: CODE DOES» '

ASSEMBLER ; - B3 “assembler”®
Execution replaces the first vocabulary in the search order
WiTNR the ASLEMBLER vocabuiary. see: VUCABULARY

CODE = BYS M,83 “code"

A defining word executed in the form:

CCDE <name> ... END-CODE
Creates a dictionary entry for <mame> to be defined by a
following sequence of assembly language words. words thus
defined are called code definitions. This newly created word
jefinition of <name> zannot be found in the dictionary wuntil
the <orresponding END-CODE is successfully processed [See:

« END-CODE ). Execut2s ASSEMBLER . sys 1s palanced with 1ts

corresponding END-CODE.

END-COQE 5y8 == 19 "end-code®
Terminases a code definition and allows the <name> of tne
zerresponding code definition ro be faound in the dictionary.
svs is balanced with its corresponding CODE or ;CCDE.

See: CODE

This glossary i11s5ts those words which defi
) efine the standard funcr:
needed during compilation. The average user will not need :hesecns

<MARK -~ addr C.81
Used at the destination of a packward branch. adar
typically only vsed by <RESOLVE to compile a branch adcreass '
<RESCLVE addr == C,83
Used at the source of a backward branch after either BRANCH or
*BRANCH . CTompiles a pranch adadress using addr ashtne

destination address.,

7 MARK -= addr C,43
Used at the source of a forward branch Ty £
: he _ . yiorcally used after
either BRANJH or 7BRHANCH . Compiles Space 1n the dictignary
for a brancen address which will later ne resolved cy >RESGL¥E,

2RESOLVE addr ~- C.83
Used at v Jestinatich ot a4 forwatl. e.-...... Taleutates ore
branch address (to the current locatlion in the dicticnary
using addr and places this branchn address ca o
into the s 3
oy SUARK . ‘ sSpace lefc

?BRANCH flag -- C,83
When used in the form: COMPILE ?BRANCH 4 condictiona. cranen
Goeration 15 compiled. See BRANCH for further detaxfs. wn;;
executed, 1f the [lag 1s false the branch is performed as w~tﬂ
BRANCH . wnen flag is true execurtion cont:nues ar '}e
compilation address immediately following the branch auc:es;

When used in Q:- H Than
a¢ ferm:  COMPILE BRANCH an uancondic:o:
branﬂrdOQeti;F°n 13 compiled. A nraneck -;:'ovr --;?nf:
compiled immediately following this compilation addre
7 . The
branch address is typicall eneraced o th
ot e, t Yy g by following BRANCH witn

courzir ad ~- addr u,79
The address of a variable which det : ;
G - etermines the dictionary

CURRENT == addr v,79
The add;ess o§ a variable specifying the vocabulary in which
new word definitions are appended,

-53-



.CONTROLLED REP. WORD SET COMPUTER ONE PORTH

GLOSSARY FIVE:

FORTH—83 Contrailed Referenca Words

This gicssary i1ists extra FORTH-B83 words which are not neccessary

for FORTA-8), yet are present and defined in Computer One PORTH. .

The use of these words 1S however controlled by the FORTH-B83
standard.

> — 1,m,79 "next-block"
-~ i{compaling)
Cortinue interpretion on the next seguential block, May oe
used within a colon definition that crosses a block boundary.

-R n +n -= H,83 *dot-r"
n 1s converted using BASE and then displayed right aligned in
4 t12ld ra cnaracters wide, A leading minus sign is

dispiayed 1f a 18 negative. If the aumber of characters
required to display n 1S greater than +n, an error conditien

2x1Sts. )
BL -- 32 79 “b-1"
Lvave the ASCII znaracrer value for space (decimal J2!.

BLANK addr u -~ 83 *blank®
4 dvees ¢f memory beginning act addr are set to the ASCLI
cnaracter value for space., No action is taken 1f u is zero,
§

c, 16b =~ 3 ®c=comma "
ALLOT one byte then store the least-significant 8 bits of léb
at HERE 1l-

Dusy addr u ==~ M, 79 *dump"

List the contents of u addresses starting at addr. Each line
,of values may be preceded by the address of the first value,

EDITOR - &3 “editor”
Execution replaces the first vocabulary 1n the searcn order
=#1th the EDITOR vocabulary. See: VOCABULARY

EMPTY-BUFFBRS -- ¥,79  “"empty-buffers”
Deassign all block buffers. UJPDATEed blocks are not written

ta mass stocage. See: SLOCK

END flag -~ C,1,79 "end*
5ys ==
A synonym ror JNTIL .

COMPUTER ONE FORTH CONYROLLED REP. WORD SET

ERASE addr u == {pa-pilinq) 79 “erase"
U bvtes of memory beginning at addr are ser to zerc. No
action 1s taken 1f U 15 zero.

HEX - 79 ' "hex*
Sets the numeric LAPUT-QULPUT CONVerslan base Lo s.xteen.

INTERPH@? .- M .83 “interprec*
Begin text interpretation at the ¢haracter indexed o, :ne
contents of >IN relative to the block number cortalaed: :n 51K,

€ontinuing unt:l tne Lnput stream is exhausted. I§ &Lk

SOonkains yera, interpret characters from cthe TexXt Ltout

buffer. '
LIST g - M,79 "list”

The contents of screen u are displayed. 3CR 1s set =o .
See: BLOCK

OCTA%I - 83 "octal"
5=t the numeric lnput-output base to eigne.

CPFSET . -- addr u,83 "offsec*
The address of a variatle that ‘uniaina e wrliset add.ou to
The plulx number on tne stack Ly HLOJK 01 BOFFER o u L. . _ne
the actial physical olock numoer. .

QUERY - M,83 . ‘gquery"

Characzers are received and transferred LNTC meEmMOry arsa
addressed by TIB . The transfer terminates when e:1tne: g
'retprn" 1s received to the number of characters Lransierrad
t<aches the size of the area addressed by TI8 . The value:i of
*IN apd BLE are ser to zers and the value of tTIB 15 ser to
T walue of SPAN . WORD may be used to ACCepL “8xt ITGR This
culifer. Sea; EXPECT

5CR 7 . == adar u,79 *§ec-pr*
Trie address of a variablas monTaining the number of the scresn
mosc recently LiSTed,

SP# ‘ -~ addr 79 "s-p-fatch”
addr is the address of the top of the stack )just opefore SPe
was executed.

U.r U tn =-- M,B3 "u-dar-r"
¥ 15 Converted using tne value of BASE and then displayca as
20 unsigned numper right aligned in a firald =+n characters
wlde . if the number of characters required 1o disciay u s
Greater than +n, an error conditich axiscs. ) ’
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COMPUTER ONE FORTH

N + UNCORTROLLED REF, WORD SET
oy COMPUTER ONE 'CRTH UNCONTROLLED RE¥., WORD SPT
- GLOSSARY SIX:
FORTH—83 Uncontrolled Reference Words
BELL - " *bell®

Activate a terminal opell or noise-maker as APETOpriate to the
device ir use,

PLD . =~ addr 4] “f-1-g*
A variaple pointing to the field length reserved for a number
during output conversion,

This glossary list the words included in Computer One FORTH, and

whoose meanings are recommended (put no* controlled) Dy tne INDEX el w2 ~- ] *index®
FORTH-82 standard. frint the first line of the each screen over the range
iul..u2]. This displays the first line of each screen of
+BLOCK ¥ == u ‘plus-block® source text, which conventionally contains a title,
U is the sum of w plus the number of the block being interpreted.
LAST == addr - u “laste®
.5 - "cemi-s" A variable containing the address of the beqinning of the 1last
Step 'nterpretion of a block. ) dicticrary entry made, which may not yet be a complete or
valid eatry,
<> wl w2 -- flag “not~equal®
flag is true .f wl is not equal tc w2, MOVE addri addr? u ==~ *move”
The © oytes at address addrl are moved to addrz, The ‘data are
>< 16bl -~ 16Db2 "bytea-swap® moved in such that the u bytes Temaining at address adsir? at
Swap the high and low bytes within 1ébi . ’ the same data as was originally at addrl. If u g z2erc
nothing :s moved,
AGAIN - : c,I "again®
sys -= l(compiling!} NUMBER addr -~ 4d . “numher®
Effect an uncondicticnal Jump back to the =tart of a Convert tne Zuunt and cnaracter SLrINg at aacr, w0 a s:gned
BEGIN-AGAIN loop. sys is balanced with its corresponding BEGIN. J2-bit i1nteger, using the value of BASE . If rumerss
See: BEGIN Sonvérsion 1s not possible, an error condicrion uxists. ""n;
1 SLring may contain a preceding minus sign,
ASCII -~ char I,nM “as-key"
~- {compiling] S0 -= addr U “s-zero®
Used in the form: A variatie containing the address of the bortem of the stack.
ASCII ccc
wnere the delimiter of ccec is a space. char is the ASC1L SHIFT lébl n == 16b2 “shift®
character value of the first character in ccec. I[f Logical snifr 16bl left n hits if n is positive, right n bits
" interpreting, char is left on tne stack. Lf compilirg, compile 3f n 1s negative., lerocs are shifted into vacated bit
thar as a literal so that when the colon definition is later positions,
executed, char 1s left on tne stack.
USER +n M "uaer®
ASHIFT 16bl B -~ 16b2 "a-shift" h defining word executed in the form:
Shift the value 16bl arithmetically n bits left if n is +n USER <name>
positive, shifting zeros inte the least-significant Dit which creates a user variable ¢name>. +n is the cffset witnin
positions, If n is negative, l6bl! is shifted right; tne sign ) the user area where the value for <name> 15 storec. Txecaricn
Ol <name> j=aves 1tS absolute user area storage address, '

is included in the shift and remains unchanged.

B/BUP -= 1024 “bytes-per-buffer"® WORDS -- F u ‘words "
A constant leaving 102z4, the number of bytes per block wulf List the word names 1n tne firstvocabulary of the currentiy
active cearch crder. .
- 56 -
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MISCELLANEQGUS WGRD SET COMPUTER ONE FORTH

GLOSSARY SEVEN:

FORTH—83 QL Other Definitions

These are mlscellancous wurds present in Computer Une FORTH.

IL 16b ¢ -- "store-1"

16b 15 stored at d. See: | \

-2 ~-10 1 2 3 e
*hese small numbers are dafined as constancts as they are used

s0 often.

*dot-c-p-u*

.CPU - .
68008) from CRGIN+2Z2H enzoded

Prints the processor name (i.e.
as 32 bit, base J}6é integer.

FCB agdr -- *dot=-f-c~b"
addr is tne address of the file-corcrol-block. Displays-fully
qualified file name on the selected ocutput device,

3DROP 1661 16b2 1653 -= *three-drop”
1ébl 16b2 lébl are removed from the stack,

4DROP izbl 32b2 ~-- "four-drop®
12bl 12bl are removed from the stack.

>BODY addrl =-- addr2 "to-body"

addr? is the parameter field address corresponding cto the
compilation address addrl,

>LINK addrl -~ addrl "to~1link*
“addr?z is the name field address corresgonding to the

campilatior address addrl.

>NAME addr] == addr? fto-nane‘
acgdr2 is the name field address correspcnding %o the

compilaticon address addl.

- 30 -
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DG vl w2 = ‘query~-do*
-- 3ys (compiling)
Used in the form:
0o ... LOOP

or
bu ... +LOCP
B=gins ¢ loop which terminates on control parameters, The Loop
begins ut wl, and terminates based on the limit wi. 1f wl
equals w2 the loop 15 not executed. See: DO

2TERMINAL -~ {lag “query-terminal”
Perrorms a ctest of the xeyuoard fcor actuacion of any key. A
true flag 1ndicates actuation, anrd will remain true on eny
number of calls until KEY in invoked to read the character.

aL d == léb “fetch-]"

i6b 15 the value ac d. See: @

ASM "load assembler”®
Loads the FORTH assemtler. Use ASSEMHLE to switch to assembler

vocabulary.

BIMARY - “bipary*
Set the numeric LAPUL-OUtPUT CONVEIS1OR DASE TO twd,

200Y¥Y> addrl -- addr2 *fram-body*
1ddre¢ 15 the compirlation address correspeéending to tne
carameter field acaress addrl.

BYE “bye*
Exit FORTH and renter QL BASIC.

ciL 16b d -- "c-store-i*
The leasc-signpificant 8 Dbits of 1l6b are stored into the pyre
at d. 3ee: C}

CeL d -~ 8b “c-fetch-1"
8b i1s tne contents of the byte at d. See: Cd -
COMSOLE - "console®

Make the system keypocard and VOU the principal cuput device.
See: PRINTER

CHOVEL dl d2 n == *cemove-1"
Works lixe CMOVE , but aliows string moves anywnere in the

68008 addressing space,

CoLp "cald*
Tne cold start procedure te adjust the dictionary peinter to
the minimum Stzndard and reset via ABOKT. May be calied from
the keybcard to remove applicacion programs and restare,
d --d "d-litcrai®
4 -=- lcompiiing)
f compiling, compile a docuble numper into a literal. when
arer e¢xecuted the Joucle number d will be ieft an the stack.

SLITERAL

T
1
1
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EDIT *edit®
Iaveckes the FORTH screen editor.

L>NAME addrl == addr2 "link-to-name"®
adcérl 1s the name field address corresponding to thr link
ficid address addrl.

LINK> 2ddrl =- addr? *from-link®
acdrl 1s the compilation address corresponding tc the link
field addéress addrl,

N>LIKRK addrl -=- addr? "name-tc-link®
adér? 1s the link field address correspondinhg to the name
field address addrl.

HAME> addri -- addr2 *from-1link*
adér2 15 the compilation address corresponding to the link
fieid address addrl.

NOQP - "no~op*®
A FORTH null word.

PRINTER -— . “printer®
Maxe the l:ine printer the principal output device. See: CONSCLE

RE! - *r-p-store"
inir:alize the return stack pointer from the user variable RO.

RP@ -- addr "r-p-fetch®
addr 15 the curcent value of the return stack pointer register
cn the parameter stack. .

SCorPyY "screen copy®
Copies a selected number of screens from the current screen
file to another screen file, Scopy prompts for the
gestiration screen file and for *he screens to be copied. It

9ives the option of creating a new screen fa:le 1f the

specified one does not exist.

SP) - *s~p~store"
Init:ialize the stack pointer register from S0

spg =~ addr "s-p~fetch®
addr is the address of the top of the stack before SPR was
executed.

STRING, addr n -~ *string-comma*®
ALLOT n bytes and store the the string starting at addr at
HERE -n.

TASK - “taak"®

A non-cperation word which can mark the boundary Letween
applications. By forgeting TASK angd re-compiling, an
application can be discarded in 1t§ entirety.
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TRAVERSE addrl n —-— addr2 "traverse®
Move across the name field of a FORTH-B) variable leng:h name
field. addrl is the address of either the length byte or the
first lerter. If n=l, the motion is towards high memery, of
n=-1, tne motion is towards low memory. The addr2 resuliing i1g
the address cf the other end of the name.

WARM *warm”®
Clear tne stacks ano vnler execution state. Return control to
the keyooard,
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GLOSSARY EIGHT:

FORTH—83 QL Graphics, Sound and Floating Point Word Set

All the gyrapnics words may be assumed to work on the current’

WORK window. A window 13 Lreated by NUCS as a device which has Lu
be opened. First create a file control block using FCEB - then give
1t 3 name using FILENAME - then open it using OPEN-FILE, e.g, FCH
FRED  FRED FILENAME CON_443x180A32x15_123 FRED OPEN-FILE .

CPEN-FILE returns an error code (0 for successi. The error codes
are Lhose normally recurned by QDOS. Fer more details of opening
and closiny files, and otnes device-related words, see the section
on microdrives and devices, Remember, QDOS treats all input and
OQUTPUT In the same way.

Ta switén between windows use the words WORK andIS-WORK. These
words set and retorn thne channes-id cocades for the window used ey
the graphics commands. Use the words QUTPUT and 1S-QUTPUT for
SWitching che output window and use the words INPUT and [S-INPUT
for switehirg the input cnannel. NOTE tnat default channel=-id for
aill tnree channels ;5 vorw,

FLOATING POINT WORDS

Analalogues of the normal forrn scack and maths operations are
provided for use withn floating point numbers. These words are:

F+ F- F©* ¥/ FABS FNEG FOUP  FROT FDRCP FSWAP
The following other floating ueint functions are also available:

TISING FCOS PTAN PCOT  FASIN FACOS FATAN FACOT FSQRT  FLN
FLOG FEXP Fos,

cenversion to and from is aAchieved using TRUNC ROUMD and FLOAT.

TRONC fn == n
Truncates a floating peint number ta ap integer.

ROUND fn ==
Converts a Floating point numher te the Redrest integger,

FLOAT n =~ fn
Converts an integer ta Ilsating poinc,

- OZ -

COMPUTER ONE PORTH GRAPHICS & SOUND WORD SET

F# ( === ilin i ===fn [inte
Used in the farm - LR ‘ Tpretingli
F§ 1.45%
This word generates a floating point number which is left on
the stack or compiled depending on whether FORTH ig
loterpreting or compiling.

FiIN £ ~== fn true / falsme )
Used to take a number from the input and attempt to convert ;¢
te a floating point aumber, If conversion fails, no number L5
returned.

F. | fn == )
Prints fn in the same format 4s used by SuperBASIC.
¥

GRAPHICS AND SQUND WORDS
NOTE: The Foajﬂ graphics words CIRCLE, CURS0R, ELLIPSE, LINE and
POINT all Fequire floating PCLRL parameters, [See Section 7,7,

ADATE n «=
Set tne clock with the value n selcnds.,

ADJUST-CLOCK n ==
Adjust the clock by n seconds,

BEEP-TABLE -= addr
retirns the address of an erght warg tabie
containing the parameters for BEEP,

BEEP - '
Uses tae parameters in BEEP-TABLE to Mmake a noise,
BEEPER duration pitch --
Sets the parameters into BEEP-TABLE and calls
BEEF. :
PILL-BLOCK width height x Y colour =-

Oraw and fi1]] 3 blogk of size width*height at pasition x,y
rﬁlat:ye Lo the origin of the window atzached to the defaulr
chanre},

BORDER A width celour =--
Redefine the corder of a window,

CHANNEL fcb ~= d1 . .
ﬁecurn§ the channel-1d4 of tne channel associated with the
given f£co,

CIRCLE fx fy fradiug --
Draw a circie, sanzre it poant x y .

o
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CSIZEB width height -=-
Set a new character pranl size for use in the default channel.

Se¢: QL manual keywords, CSIZE; or use the predefined words

NAKROW, WIDE, EXPANDEDR, SHORT ang TALL e,g:-
WIDE EXPANDED TALL CSIZE

CURSOR fx fy fxrel fyrel =--
Position screen cursor at position {xrel,yrel!) relative to the
graphics curser position (x,y}. Note that xrel and yrel are
specified in the pixel co-ordingate system and x and y in the

graphics coordinate system.

CURS =08 -
LUIN Cursor on

CURS-OFF -—
turn cursor off

DATE -+ date
returns tne serting af the QL clock s a 3Z-bit

nurber of seconds.

ELLIPSE fx fy fradius feccentricity fangle --
Draws an ellipse centre X,y with the ratic between the major
3nd minor axi5 being the eccentricity, angle is the rotational
ancle relative to the screen vertical,

FLASH flag -
Low resclution mode enly. When flag is true the flash will be on.

GET-XY -- XYy
Returns the current fursor character pasition

INK colour --
5ets the current 1ink ceolour, The standard c¢olours are

predefined words. Stipple colours may be generated using WITH
and tne stipple words i-IN-4, H-STRIPES, V-STRIPES, and
CHECKERS, e.g.;~

RED INK

RED BLUE WITH CHECKERS INK

INPUT -= dl
«~ Returns the channel-id of the current input channel

IS=-INPUT dl --
Sets3 the channel-1d of the current input channel

15-0UTPUT dl ==
Sets the channel=-i1d ©f the current output window.

IS=WORK d1 ~=
Sets the channel-i1d of tne current work window

LIME fxl fyl £x2 fy2 --
braw a line from xl1 yl to x2 y2 .
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CUTPUT -= dl
Returns the channel-id of the current eutpudt window.
OVERPRINY n =~
Sets the type of OVerprinting required.
n = - Print in ink over previous contents of screen
n= 0 print ink on strip
n= 1 print ink on transparent strip
PAM n part -=-

Move & window n pDixels to the right or left.

PAPER colour --
Sets new paper colayr, see INK.

FOINT fx fy ==
Plot a point at pesition x y .

RECOL c0 cl ¢c2 cl c4 c5 ¢c6 c7 -~
Recolours 1ndividual pixels on the screen according to the
parameters, for mcre Getails see the QL SuperBASIC manual -

SDATE dl =--
SDATE.ailods the (L's clock 10 Be reset to the numper of
seconds given. B

SCROLL n ~-=
Scroll tne window attached tc the default channel o or down
e i i up Or down.
SET-MODE dl ==

Sects the mode resolution to 4 colour or & cclcour. The double
word pul wi the steck ts & or 8.

SET-XY iy --
Sets the current cnaracier positicn.
il

STRIP colour --
5¢ts the current strip colour of tne window astrached to the
default cnannei to colour, See INK. i

UNDERSCOQRE flag -
Turns underline on for subseguent characre: outruts,

W=-DATA == addr
aad{ 15 the uddresg o a2 four-woré table cocntaining the
fL?OOW 5 width, he:gnht, cursor X“pUSitlON, cCursor y*positzon‘
This table may be read using WSIZE-C or WSIZE-P ’

WINDOW w-addr --
Allows ;he user to change the position and size of a window.
Any porders are removed 1f this window 1s redef ined.

WORK -~ d1
returns the channel-i1d of the current work window.
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APPENDIX 1
Error Messages

FORTH error messages are stored 1n text form aon screens 4 and 5 of

systems that
version, only
are detailed i

MESSAGE
NUKBER

1

13

14

17

id

19

20

have discs, or other fast mass storage, On this
error numbers are given, Assembler error messages
n the assembler section of the manual.

MESSAGE/
DESCRIPTION

EMPTY STACK
The parameter stack isg empty.

DICTIONARY FULL
The dictionary space is exhausted. 5

HAS INCORRECT ADDRESS MODE

IS NOT DNIQUE
The word defined already exists. This is a warning cnly.

IS UNDEFINED
The word name being looked for cannot be found

DISC RANGE ?
The disc block address is outside the range-of the

micro drive files,

PULL STACK
The parameter stack space is exhausted.

DISC ERRCR
There is a microdrive error.

BASE MUST BE DECIMAL
The current value af base is not decimal

MISSING DECIMAL POINT
Floating point conversion failed to find a dec.mal
point in the mantissa,

COMPILATION ONLY, USE IN DEFINITICN
A word which can be used only inside a colan
definition has been used outsidea colon derinition.

EXECUTION ONMLY
A calon has been used inside of a2 colon definicien,

CONDITIONALS ROT PAIRED
Conditiaonal words are not paired or nested

correctly.

DBFINITION BOT PINISHED .
A definiticn has been terminated Dy a semicoian

before it has been completed.
- 66 =
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21

22

23

24

27

28

29

30

13

4

15

Je

17

40

11

42

43

ERROR MESSAGES

IN PROTECTED DICTIOMARY
An attempt has been made to FORGET below FENCE,

USE ONLY WHEN LOADING
The operaticn ==> was executed from the keyboard,
not from a screen being loaded from disc.

OFF CURRENT EDITING SCREEN
An attempt has been made to edit a Sciven outside cf
the screen’s beounds.

DECLARE VOCABULARY
An attempt to FORGET has been made when the CONTEXT
and CURRENT vocabularies are not the same,

ILLEGAL FLOATING POINT FORMAT
Forth attempted to do a floating point operacion and
could not use the string supplied

ILLEGAL DIMENSION IN ARRAY DEFINITION

I'ssued when an array as declared, tnis error MESSage:
indicates an impessible \nejacive) dimension or thnac
there 1s not epough memory for the array.

NEGATIVE ARRAY INDEX
The i1ndexing value of an array 1s negative,

ARRAY INDEX TOO LARGE
A run-time access to an array attempced to index
outside the declared size of the array.

INCORRECT SOURCE ADDRESSING MODE
Assembler error message.

INCORRECT DESTINATION ADDRESSING MODE
Assembler error message,

CUT OF RANGE -12B <= N <= 127
Assembler error message.

QUT OF RANGE 0 <w H <= 5
Assembler error megsage,

OUT OF RANGE l <= N <=3
Assembler error message.

BUS ERROR
Privileged or non-existenc memory .

ADDRESS ERROR
Memory operation on odd address.

UNRECOGNKIZED OPCODE
Probabie bad return stack.

DIVIOE BY ZERO
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APPENDIX 2

Bibliography and References:

As yet, only FORTH Tools, Vol 1 is dedicated to FORTH-81. Despite
this, the techniques described :n these books are still of value
as the major differences between the implementations are seen by
the implementor and whepn using advanced techniques. The
inexperienced FORTH programmer should still find these books
useful,

FORTH 81 Standard. :

FORTH Interest Group, PO Box 1105, S4n Carlos,

Ca 94070,

STARTING FORTH, Leo Brodie, Prentice Hall/Forth Inc.
This book is sti1ll the best introduction to FORTH, and is likely
to be a classic.

FORTH PROGRAMMING, Scan'on
Al intredaction Ly Ukt wiTad goud chapters on sL:i10g a3na a. .0,
handling, subjects ofzen ianored by other books.

THE COMPLETE FORTH, Alan winfield
h popuiar introductory bock based on systems using FORTH-79

3

FCRTR DIMENSIONS (Rewsal.it.r), runs.d Interest Group, U BOX 1103,
San Carlos, CA 94070, .

The American FORTH user group.- The origimal FORTH magazine and
still the best. The quality of some of the articles is gquite
outstanding, Leo Brodie presented a complete text editer and word
Processor 1n this magazine. They take credit cards and back issues
are availacle.

SYSTEMS GUIDE TO FIG-FORTH, Ting, Of fete Enterprises

This book is the implementor s bible. It describes the whys and
fiows of the internal workings of FORTH,

BYTE magazine, - :

The August 1980 issue of BYTE was devoted to FORTH and contains
many useful arcticles,

Dr. DOBBS JOURNAL
Or. Dobbs nas become a serious and respected software magazine,
It is usually a 'treasure chest of goodies for people interested in

sericus programming. The S~ptember 1ssue each year J)s wusually
deveted to FCRTH.
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Computer ONE — Software Problem Report { FORTH }

Name ...vv.

Address ...

4 ba v Ea s

Telephon2 N
Nature of P

Operating S

Return to :

T R I R R I ]

R LR R I B

Science Park,
Milten Road,

Computer One Ltd.,

Cambridge (B4 4$BH.

umber :

roblem (tick): Documentation error|[ | Software errorj

yetem Version .,........ (type ‘print ver$’)

Software Error : Please describe p:cb!em in as much detail]l as
possible, giving the keystroke sequence which caused the error.

(enclose 11

Documentat
description

sting if poss:iole) =

ion Error : Please include page number

-

Comments or Enguiries : N

Detach and

rezurn sheet %o Computer Ona at dbove aadress

in error
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