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Glossary Notation

The documentation of the glossaries uses amethodol ogy based on that used
for the Forth-83 Standard document. Asthisisnot a standard document, but
Is supposed to be auser manual, we have taken some libertiesto make this
manual easier to look at.

Glossary word order

The glossary definitions are listed in the following order:-
Ll O[S+ IN<=>%#& @\ _|~0.9A.Z

Forth words

Forth word names are capitalized throughout, and are shown in bold in the
text.

Stack Notation

The stack parametersinput to and output from adefinition are described us-
ing the notation:-

before — after
where:
‘before’ means the stack parameters before execution
and

‘after’ means stack parameters after execution

Page 1
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Inthisnotation, thetop of the stack isto theright. Words may also be shown
in context when appropriate. Unless otherwise noted, all stack notation de-
scribes execution time. If it appliesat compiletime, thelineisfollowed by:
(compiling) .

Stack Parameters

Unless otherwise stated all referencesto numbers apply to 16-bit signed in-
tegers. Theimpliedrangeof valuesisshown as{from..to} . The content of an
addressis shown by double braces, particul ary for the contents of variables,
e.g., BASE {2..72}. The following are the stack parameter abbreviations
and types of numbers used throughout the glossary. These abbreviations
may be suffixed with adigit to differentiate multiple parameters of the same

type.

Abbrv. type range & field size

flag boolean O=false, else=true 16

true boolean -1 (asaresult) 16

fase boolean 0 16

b bit {0.1} 1

char character {0..127} 7

8b 8 hits not applicable 8

16b 16 bits not applicable 16

n number {-32,768..32,767} 16

+n +veint {0..32,767} 16

u unsigned  {0..65,535} 16

w unspecified {-32,768..65,535} 16
weighted
number (n or
u)

addr address {0..65,535} 16

32b 32 bits not applicable 32

d double {-2,147,483,683,648.. 2,147,483,647}
number 32

+d positive douq{ 0..2,147,483,647} 32
ble number

ud
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unsigned  {0..4,294,967,295} 32
double
number
wd unspecified {-2,147,483,648..4,294,967,295} 32
weighted
double
number (d or
ud)
f floating point
number
sys 0, 1, or morenot applicable
system de-
pendent en-
tries

Any other symbol refers to an arbitrary signed 16-bit integer in the range
{-32,768..32,767}, unless otherwise noted. Because of the use of two’'s
complement arithmetic, thesigned 16-bit number (n) -1 hasthe samebit rep-
resentation as the unsigned number (u) 65,535. Both of these numbers are
within the set of unspecified weighted numbers (w). On many occasions
where the context is obvious, informal names are used to make the docu-
mentation easier to use.

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.

cce

A sequence of arbitrary characters accepted from the input stream
until the first occurrence of the specified delimiter character. The
delimiter is accepted from the input stream, but it is not one of the
characters ccc and is therefore not otherwise processed. This
notation refers to text from the input stream, not to values on the
data stack. Unless noted otherwise, the number of characters
accepted may be from 0 to 255.

Page 3
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Other markers

The following markers may appear after a word's stack comment. These
markers indicate certain features and peculiarities of the word.

C Theword may only be used during com-
pilation.

I The word is immediate. It will be exe-
cuted even during compilation, unless
preceded by the word [COMPILE].

Page 4
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Compiler Directives

This glossary details the cross compiler directives.

P —
End Page. Causes FROM and FROM-FILE to stop using the
current page. Has the same effect as ;S in screen files,
P
( —
“Oper]—parer‘”
Thecomment in atext file differsfrom the screen fileversion. The
paranthesis comment works over multiple lines. The end of
comment is marked by a white-space-delimited closing
parenthesis, e.g.
... 2DUP (save adr # for later ) INIT ...
CLOBBER (NOTE:
use the operating system function
here to shut off access
)
YEL SE( — |

“paren-else-paren”
The words IF( )EL SE( )ENDIF permit conditional compilation
and interpretation. They are an analogue of |F EL SE ENDIF and
are used in the forms;

flag
IF( <if flagistrue> )ENDIF

flag

IF( <if flagistrue>
JELSE( <if flagisfalse>
)ENDIF

If theflagistruethewordsafter | F( areinterpreted or compiled, but
if theflagisfalsethewordsafter )EL SE( areinterpreted/compiled.
The )EL SE( clauseis optional.

Page 5
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)JENDIF —
“paren-endif”
See IF(and )EL SE(.

ALIAS —

“dias’
A defining word used to create a second symbol name for aword.
Used in the form:

ALIAS namel name2

ALIAS (EMIT) SEND-BYTE

This feature is useful where a package is written using one word
name, and the required function can be provided by a word of a
different name el sewhere in the system. In the example above the
CFA of (EMIT)will becompiledfor areferenceto SEND-BYTE.

ALIGN-ODD —

“align-odd”
Used to align CFA s onto odd addresses (so that PFAs are on even
ones). Thelink fields are still forced to a even address.

ALIGN-ODD
ALL —1-1
HaIIH
Used before FROM, DISPLAY, or CONTENTS, ALL will put
the first and last page numbers on the stack so that ALL the pages
are specified. e.g.
ALL DISPLAY MYFILE.FTH
ALLOT n—
HaIIOtH
Allotsspaceinthe current codepageareaof aROM/RAM target.
CREATE AREA \ — addr ; returns pointer to ROM area
0100 ALLOT \ reserve space in ROM
55AREA!IC \ which can befilled in later
66 AREA 2+ IC \ Notetheuse of IC
ALLOT-RAM n—
“alot-ram”

Allots space in the current data page area of a ROM/RAM target.
Itsfunctionistoallow uninitialised spaceto bereservedinRAM.

Page 6
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THERE CONSTANT POINTER \ pointer to RAM area
0100 ALLOT-RAM \ reserve space in RAM

ALONE n—nn

“aone’
A modifier used before FROM or FROM-FILE or other text file
words to describe a single page, for example to compile page 5
from the current text file use:

5 ALONE FROM

BASE-36 —

“base-thirty-six”
Sets the current base to 36 (decimal). This apparently strange
operation allows upper-case characters and digitsto be encoded as
radix-36 numbers, reducing the memory required. This technique
Isinherited from earlier incarnations of the compiler, whereit was
often used to encode the processor type as a double number.

BOUNDING size mask end-gap start-skip —

“bounding”
Thiswordisused inaROM/RAM system to skip parts of memory
that may be occupied by existing ROMS. Such a situation is
sometimes found in domestic computers, or when modifying
systems that use partial memory decoding.

nln2 n3 n4 BOUNDING

Thefirst parameter nl declares the size of the EPROM in bytes.
Parameter n2 is a bit mask identifying which address lines select
the EPROM. For example an 8k EPROM of size 02000 (hex) is
controlled by address lines A15,14,13 and will have amask value
of OEOQO (hex).

Parameter n3 specifies how far before the end of the EPROM the
compiler stops to ask the user whether it should step to the next
EPROM. Thislimit isused to prevent the last word in an EPROM
being compiled across an EPROM boundary. If the answer is no,
thequestionwill berepeated before eachwordiscompiled until the
answer is yes or the EPROM boundary is crossed. When the yes
answer isgiven, the compiler stepsto the start of the next EPROM,
and repeats the question. If the answer is again yes, the complete
EPROM is skipped. Note that specifying avaue of say 0100 does
not guarantee to reserve 0100 free bytes at the end of the EPROM,

Page 7
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it only specifiesat what point the compiler startsasking what needs
to be done.

Parameter n4 specifies how many bytes are skipped at the start of
each EPROM.

The example below is for an 8k byte EPROM such that the
compiler starts checking 128 bytes (080h) before the end of the
EPROM, and thefirst 256 bytes (0100h) are skipped at the start of
each EPROM.

HEX 02000 OEO0O 080 0100 BOUNDING

CODE-PAGE start end page-id — ; <name>

“code-page’
Definesthe start and end of apage of ROM inasystem. Thelabel
<name> isthe page name of the area of memory. The page-idisa
unique identifier for the page and is used by the page switching
word PAGE-WORD. The code generated for the page will be
saved with the filename <name> and extension .IMG  For
example,

$4000 $7FFF 2 CODE-PAGE PAGE2

defines an area of memory from 4000h to 7FFFh with
page-switching code 2. The page'simage is saved with the name
PAGE2.IMG. See aso DATA-PAGE, KERNEL and
KERNEL-RAM.

DATA-PAGE start end page-id — ; <name>

“data-page”
Definesthe start and end of apage of RAM inasystem. Thelabel
<name> isthe page name of the area of memory. The page-idisa
unigue identifier for the page and is used by the page switching
word PAGE-WORD. For example,

$8000 $BFFF 5 DATA-PAGE PAGE5

defines an area of memory from 8000h to BFFFh with
page-switching code 5. See also CODE-PAGE, KERNEL and
KERNEL-RAM.

CON: —

“to-con”
Direct the symbol tablelog output to the screen. Thedefault output
device. If required thisdirective hasto beused beforethe command
CROSS-COMPILE.

Page 8
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CON:

CROSSCOMPILE —

“cross-compile’
Thisword tellsthe system to start cross compiling. Until this point
the compiler is a conventional Forth system with an application
(the cross compiler) loaded but not running. At this stage
extensions and assembler macros can be loaded. After
CROSS-COMPILE has executed the compiler ‘pulls down the
shutters to sedl itself off, and then treats all code astarget code and
compiler directives.

CROSS-COMPILE
EMU-BASE address —
“emu-base’

Sets the base address of the LePROM emulator for the cross
compiler. The TSR emulator drivers must be installed to use this

word.

EQU n— ; <name>

1] mu”
Creates a compile-time equate of value n. When the equate is
referred tointhetarget codethe value assigned totheequateisused
asaliteral. An equate only exists during the run-time of the cross
compiler. Equates may be redefined like macro-assembler
set-symbols. Equates may be used wherever numbers may beused,
they are just a means of naming a number.
HEX
OFF80 EQU 10-PORT

EXTERNAL —

“externa”

The following words are generated with headers containing up to
31 characters, provided that the directive NO-HEADS has not
been used.

EXTERNAL

Page 9
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FILE: — ; <filename>

“to-file’
Direct the symbol table log output to the file <filename>. If
required this directive has to be used before the command
CROSS-COMPILE.

FILE: SYMBOLS.LOG

FINIS —

“finis”
This word stops the cross compiler. A cleaning-up operation is
performed, final reportsissued, the output file or EPROM emulator
closed, and finally the compiler exitsto host/target mode.

FINIS

FINISCODE-PAGE —
“finis-page”
Thisword is used to finish off the compilation of a code page, and
return to cross compiling the kernel. This must not be used on the
kernel page.

FROM first last —

“from”
Get text input from arange of pagesinthecurrent file. Thefirst and
last pages to be used are supplied on the stack. Files can be nested
16 deep; that isfiles can include input from other files. FROM is
like THRU or THRU-USING with screen files, e.g.

410 FROM

FROM-FILE first last — ; <filename>

“from-file’
Get text input from arange of pagesin the file <file-name> typed
after FROM-FILE. Thefirst and last pagesto beused are supplied
onthestack. Filescan be nested; that isfilescan includeinput from
other files. FROM-FILE islike THRU or THRU-USING, e.g.

410 FROM-FILEMYFILE.FTH

Page 10
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HEADS? —t/f; 1

“heads-query”
An immediate equate that returns false if the NO-HEADS
directive has been used. The function of this equate is to return a
value for conditional compilation of the interpreter and compiler
layersif heads are needed, for example:

HEADS?
IF( 7 LOAD-USING INTERACTIVE )ENDIF

HOST& TARGET —

“host-and-target”
Used after TARGET-ONLY toallow defining wordsto be handled
again. Some special cases of defining words cannot be handled by
the cross compiler, but are required for target execution.
TARGET-ONLY and HOST& TARGET handle this situation.

HOST& TARGET

HOST-COMPILATION—
“host-compilation”
Temporarily turns off the cross compiler sothat thefollowing code
can be compiledinto the crosscompiler itself. Crosscompilationis
restarted by TARGET-COMPILATION.

HOST-COMPILATION

TARGET-COMPILATION

I — ; <wordname>

“i-colon”
Not really a directive, rather an auxiliary version of :. |: is used
instead of : to create an immediate word that will exist in, and can
be executed by, the cross compiler in the same way that defining
words are handled. The same rules as for defining words apply to
words created by | :.

I: <name>

IMMEDIATE

Page 11
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Note that IMMEDIATE only affects the target code, | : is needed
to enable the anal ogue to be built into the cross compiler.

IF( n—:|I

“if-paren”
The words IF( )EL SE( )ENDIF permit conditional compilation
and interpretation. They are an analogue of |F EL SE ENDIF and
are used in the forms:

flag
IF( <if flagistrue> )ENDIF

flag

IF( <if flagistrue>

JELSE( <if flagisfalse>

)ENDIF

If theflagistruethewordsafter | F( areinterpreted or compiled, but
iIf theflagisfalsethewordsafter )EL SE( areinterpreted/compiled.
The )EL SE( clauseis optional.

IN-EMULATOR addr — ; <name>

“in-emulator”
The code generated for page <name> isredirected into an EPROM
emulator. The address addr is the start of the image within the
emulator. e.g.

$2000 IN-EMULATOR KERN
will send thepage KERN to your emulator, starting at offset 2000h.
This directive must be used before the first use of

USE-CODE KERN

INTERNAL —

“internal”
Thisdirective causes the following words to be generated without
headers. Thecrosscompiler still knowsthey arethere, but they will
not be visible to the interpreter on the target system.

INTERNAL

|S-FENCE —

“is-fence’
Marksthe last word defined as being the last word in the protected
dictionary. InaRAM system, the cross compiler placesthe NFA of
this word at the location INIT-FENCE. The target start-up code

Page 12
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can then accessthislocation to find theinitia value of thevariable

FENCE.

L: INIT-FENCE O, \ reserve space

: FORTH-83 ; ISFENCE \ fillsINIT-FENCE
L: — ; <word-name>
“ell-colon”

Createsalabel with the addressreturned by HERE, i.e. the current
locationinthedictionary. Normally only used during interpretation
and assembly, but can be used during compilationif surrounded by
[ and].

L: DATA-SLOT O,

: <word>

KERNEL start end — ; <name>

“kernd”
Defines the start and end of the fixed kernel ROM in a system.
<name> is the page name of the area of memory. The generated
imagefilewill have the name <name> and the extension .IMG. For
example,

$0000 $7FFF KERNEL KERNROM

defines an area of memory from 0000h to 7FFFh. The kernel
page’'s image is saved with the name KERNROM.IMG. See also
DATA-PAGE, CODE-PAGE and KERNEL-RAM.

KERNEL-RAM start end page-id —; <name>

“kernel-ram”
Defines the start and end of the fixed kernd RAM in a paged
system. <name> is the page name of the area of memory. For
example,

$8000 $FFFF 0 KERNEL-RAM KERNRAM

defines an area of memory from 8000h to FFFFh with
page-switching code of 0. See aso KERNEL, DATA-PAGE
CODE-PAGE

Page 13
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LABEL addr — ; <word-name>

“label”
Used during interpretation to create alabel at an arbitrary location
to satisfy a forward reference from a code definition or code
fragment.

THERE LABEL MY-DATA

LOAD n—

1] Ioad”
Thecontentsof screenn of the current screenfilearecompiled, e.g.
10 LOAD

LOAD-USING n — ; <pathname>

“load-using”

The contents of screen n of the given screen fileare compiled. If no
extensionisgiven, thecompiler will addtheextenson‘.SCR’, e.g.

10 LOAD-USING A:\ROM-10

LOG —
1] Iog”
Generate afull symbol tablelog.

LOG

MAKE-TURNKEY — ; <pame>

“make-turnkey”
Used to make your application a turnkey or autostarting system.
Theword <name> isthe name of your application that you want to
be run at startup. For example,

MAKE-TURNKEY MY-APP

MEM-END addr —

“mem-end”
Used to define the end of memory in the target system. For a
ROM -based system with ROM at 0000, and RAM from 08000 to
O09FFF, the following sequence would be used:

HEX

0000 7FFF KERNEL Rom-targ

8000 9FFF 0 KERNEL-RAM Rom-data
A000 MEM-END

Page 14
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NO-HEADS —

“no-heads’
Disables generation of heads, overriding EXTERNAL and
TARGET-WIDTH completely. This directive can be used when
the application is complete to remove ALL headsfrom the system
without having to go through the source code removing all
occurences of EXTERNAL and TARGET-WIDTH.

NO-HEADS

NO-LOG —
“no-log”
Generate areduced symbol table log.

NO-LOG

ONWARDS n—n-1

“onwards”
A modifier used before FROM or FROM-FILE or other text file
wordsto use the text from a specified pageto the end, for example
to compile page 5 to the end from the current text file use:

5 ONWARDS FROM
ORG addr —
13 Org”
Adirectiveused to set thedictionary pointer to thegivenaddress.
HEX
2080 ORG

OUTPUT-EMULATOR eprom-type bus-width —

“output-emulator”
Defines the EPROM type and bus width of the EPROM emulator
the compiler will use. This directive switches al target memory
wordsto usethe EPROM emulator driversinstead of the output file
drivers. Predefined constants exist to define the EPROM type and
bus width. The EPROM typeis one of:

E2764 E27128 E27256 E27512
and the bus-width is one of:

8BIT 16BIT 32BIT
For example:

E27256 16BIT OUTPUT-EMULATOR
The emulator TSR driver must be installed to use this word.

Page 15
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PAGED-VOCABULARY <name> —
“paged-vocabulary”
Used to make pages interactive. When a page is defined, a page
vocabulary should be created as well. The vocabulary must be
created in the page <name> i.e.

USE-CODE <name>
PAGED-VOCABULARY <name>

PRN: —

“to-prin”
Direct the cross-compiler log output to the printer. If required this
directive hasto be used beforethe command CROSS-COMPILE.

PRN:

PTO —

“pt-0"
Please Turn Over. Thisword causes FROM and FROM-FILE to
stop using the current page and to start onthe next. (The sameeffect
as—> in screen files.)

PTO

RESTART — ; <FileName>

“restart”
Continue cross compilation from the position saved under the
given file name. The cross compiler saved position files having
been generated using the directive SUSPEND during an earlier
cross compilation.

RESTART KERNEL

SUSPEND —: <FileName>

“suspend”
Stop the present cross compilation, saving cross compiler
information to disc under the given filename, the cross compiler
then returning to host/target mode. Note that the file name should
not include an extension, the cross compiler suppliesits own. The
directive RESTART isused to resume cross compilation later.

SUSPEND KERNEL

Page 16
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TARGET-COMPILATION—

“target-compilation”
Re-enable cross compilation after it has been turned off by
HOST-COMPILATION.

TARGET-WIDTH n—

“target-width”
Setsthe maximum number of charactersinthenamefieldtoben. A
maximum of 31 charactersisimposed by the compiler.

7 TARGET-WIDTH

THRU nln2 —

“through”
The contents of screensnl to n2 inclusive of the current screenfile
are compiled, e.g.

DECIMAL 7 23 THRU

It isgood practice to define the number basejust before LOAD or
THRU as*other people’ sometimesforget to restorethe base at the
end of ascreen, or it might be house policy only to define the base
where it matters. In thisinstance it does.

THRU-USING nl n2 — ; <pathname>

“through-using”
The contents of screens nl to n2 of the given screen file are
compiled. If no extension is given, the compiler will add the
extension *.SCR'.

USE —; <text-file-name>

“use
Set thedefault text fileyouwishto USE (like* USING xxx.scr” for
screen files). The file defaultsto NUL.FTH.

USE TEXTFILE.FTH

USE-CODE <name> —

“use-code’
Used to select which page the compiled codeisgenerated for. Any
code following USE-CODE will be compiled into the page
<name>. This will continue until the compilation is finished,
FINIS-CODE-PAGE, or another USE-CODE isfound.

Page 17
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USE-DATA <name> —

“use-data’
Used to select which page the compiled datais generated for. Any

datafollowing USE-DATA will be allocated in the page <name>.
This will continue until the compilation is finished or another

USE-DATA isfound.

Page 18
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Target glossary

Thewordsarelisted herein ASCII alphabetical order, with the standard pro-
nunciation of the word under the name. The stack comments show the exe-
cution point as “—” with the parameters to the left being the input
parameters, and those to the right are the results | eft (if any) by theword's
execution. Thetop of the stack isto theright of thelists. Theindicator | indi-
cates that the word isimmediate.

Note: Not al thewordsinthisglossary will exist inthe Umbilical Forth tar-
get.

Words before * A’

! 16b addr —
“store”
A sixteen bit integer is stored at the given address.

ICSP —

“store-c-s-p”
A word used by compiling and structurewords. The stack pointer is
saved in user variable CSP.

# +d1l — +d2

“sharp
Theremainder of +d1 divided by thevalueof BASE isconvertedto
an ASCI | character and appended to the output string toward lower
memory addresses. +d2isthequotient and ismaintained for further
processing. Typically used between <# and #>.

Page 19
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#> 32b — addr +n

“sharp-greater”
Pictured numeric output conversionisended dropping 32b. addr is
the address of the resulting output string. +n is the number of
charactersinthe output string. addr and +n together are suitablefor
TYPE.

#LITERAL nl.nnn—

“hash-literal”
Takesnwordsfrom the stack and compilesthem asliterals, n1 first
nnlast. If no words areto be compiled, n may be zero. Thiswordis
used with NUMBER? as part of a consistent numeric conversion
system.

#S +d—00

“sharp-s’
+d is converted appending each resultant character into the
pictured numeric output string until the quotient (see: #) is zero. A
single zero is added to the output string if the number wasinitially
zero. Typically used between <# and #>.

‘ — compilation-addr

“tick”
Usein the form:
‘ cceece
Searches the dictionary using the normal search order, returning
the compilation address (cfa) of the word. If theword isnot found
an error message is given.

“r — addr (executing) ; |

“guotes-quotes’ — (compiling)

usein the form:

" <text>"
Compilestext into the dictionary as a string with a count byte, and
when the word containing “” executes later, the address of the
string’s count byte is returned.
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[1]

" quotes-comma’
Compiles the string following in the input stream into the
dictionary asacounted string (count byte + text). Useintheform:

“, string”
The space before the string, and the trailing double quotes are not
compiled.

( S

1] parer]”
Used in the form:
(cce)
The characters ccc, delimited by ) (closing parenthesis), are
considered comments. Comments are not otherwise processed.
Theblank following (isnot part of ccc. ( may befreely used while
interpreting or compiling. The number of charactersin ccc may be
fromzerotothe number of charactersremainingin theinput stream
up to the closing parenthesis.

) — addr

“ paren-quotes’
The run time action of “” compiled by “”. See“”

* wlw2 — w3

“times’
W3 isthe least-significant 16 bits of the arithmetic product of wl
times w2.

*/ nln2n3—n4

“times-divide’

nlisfirst multiplied by n2 producing an intermediate 32-bit result.
n4 is the quotient of the intermediate 32-bit result divided by the
divisor n3. The product of nl times n2 is maintained as an
intermediate 32-bit result for greater precision than the otherwise
equivalent sequence: n1n2* n3/. Anerror condition resultsif the
divisor is zero or if the quotient falls outside the range
{-32,768..32,767} .

Target glossary
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*MOD nln2n3—n4n5

“times-divide-mod”
nlisfirst multiplied by n2 producing an intermediate 32-bit result.
n4 istheremainder and n5isthe quotient of theintermediate 32-bit
result divided by the divisor n3. A 32-bit intermediate product is
used as for */ . n4 has the same sign as n3 or is zero. An error
condition resultsif thedivisor iszero or if the quotient fallsoutside
of the range {-32,768..32767} .

+ wlw2 —w3
1] pI US”
w3 isthe arithmetic sum of wl plus w2

+! wl addr —

“plus-store”
wlisadded to thew value at addr using the convention for +. This
sum replaces the original value at addr.

+LOOP nl—

“plus-loop” sys— (compiling)
n is added to the loop index. If the new index was incremented
across the boundary between limit-1 and limit the loop is
terminated and loop control parameters are discarded. When the
loop is not terminated, execution continues to just after the
corresponding DO. Sysis balanced with corresponding DO. See:
DO.

: 16b —

“comma’
ALLOT spacefor 16bthenstore 16b at HERE 2-. Thisisthebasic
word used to compile 16-bit data into the dictionary. It places the
data at the end of the dictionary and adds two to the dictionary
pointer. The byte equivalent iscalled C,

(R) 16b —

“comma-r”
ALLOT space for 16b in the DATA RAM areathen store 16b at
THERE 2-. Thisisthe basic word used to compile 16-bit datainto
RAM. It places the data at the end of the portion in use, and adds
two to the pointer. The byte equivalent iscalled C,(R)
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- wlw2 — w3
“minus’
w3 isthe result of subtracting w2 from w1l

—> — |

“arrow”
Continues interpretation/compilation from the next screen. Only
valid when interpreting/compiling from a screen file.

-1 —-1

“minus-one”
A constant

-ROT nl n2 n3—n3nln2

“dash-rote”
Savesthetop of thestack under the next twoitems. Equivalent to:
ROT ROT

-TRAILING addr +n1 — addr +n2

“dash-trailing”
The character count +n1 of a text string beginning at addr is
adjusted to exclude trailing spaces. If +nliszero, then +n2 isalso
zero. If the entire string consists of spaces, then +n2 is zero.

: n—

1] dot”
The absolute value of nisdisplayed in afree field format with a
leading minus sign if n is negative.

—

“dot-quotes” — (compiling)
Used in the form:
. cec”
Later execution will display the characters ccc up to but not
including the delimiting “ (close-quote). The blank following ." is
not part of ccc.

( —

“dot-paren”

Anequivaent of ." to be used when interpreting, or for immediate
display from within compilation, as." isintended by the standard
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to be used within a colon definition to compile a string for later
execution. Usein the form:

.( string)

.BYTE nl—

“dot-byte”
Prints n1 as an unsigned number in a format of two hex digits
followed by a space. The current value of BASE is unaffected.

NAME addr —
“dot-name”
Given the name field address of aword, its nameis displayed.

R nln2 —

“dot-r"
The number nl1 is printed right aligned in a field of width n2
without atrailing space.

S —

“dot-s”
Thecontentsof thestack are printed out, |eaving the contents of the
stack unchanged.

WORD nl—

“dot-word”
The value of nl is displayed unsigned as four hex digits and a
space. The current value of BASE is unaffected.

/ nln2 —n3

“divide’
n3 is the quotient of nl divided by the divisor n2. An error
condition resultsif thedivisor iszero or if the quotient fallsoutside
the range {-32,768..32767} .

IMOD nln2—n3n4

“divide-mod”
n3 istheremainder and n4 the quotient of N1 divided by the divisor
n2. n3 hasthe same signasn2 or iszero. Anerror condition results
if the divisor is zero or if the quotient falls outside of the range
{-32,768..32,767} .
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ISTRING addr len n— addr+n len-n

“glash-string”
Steps a distance through a string. Often used by text scanning
operators, and is then followed by SKIP or SCAN. See SKIP
SCAN WORD

012 —n
The numbers 0..2 occur so often that it is more economical to
define them as constants.

0< n— flag
“zero-less’
Theflagistrueif nislessthan zero (negative).

0<> n— flag
“zero-not-equals’
Theflag istrueif nisnon-zero.

0= w — flag
“zero-equals’
flag istrueif w is zero.

0> n— flag
“zero-greater”
flag istrueif nisgreater then zero.

1+ wl—w2
“one-plus’
w2 istheresult of adding oneto w1 according to the operation of +.

1- wl—w2

“one-minus’
w2 is the result of subtracting one from wl according to the
operation of -.

2! d1 addr —

“two-store”

The double number d1 is stored at addr in data space. Forth stores
double precision numbers with the most significant of the two
words on the top of the stack. The word 2! preserves the memory
order so that the number configurationin memory isthesameason
the stack. See 2@
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2+ wl—w2

“two-plus’
w2 istheresult of adding two tow1 according to the operation of +.
This operation is performed so often (like 1+ 1- and 2-) that it is
worth having fast machine code routines.

2- wl—w2

“two-minus’
w2 is the result of subtracting two from w1 according to the
operation of -.

2@ addr—d

“two-fetch”

The double number at addr in data space is returned to the stack.
Forth stores doubl e precision numberswith the most significant of
the two words on the top of the stack. The double number memory
operators preserve the memory order so that the number
configuration in memory is the same as on the stack. See 2

2* n—2n
“two-times’
A fast machine code multiply by 2.

2/ n—2n
“two-slash” or “two-divide’
A fast machine code divide by two. Uses floored division.

2DROP dl—
“two-drop”
The top two items on the stack are removed.

2DUP dl—dldl
“two-dup”
The top two items on the stack are duplicated.

20VER dld2—did2d1i
“two-over”
Copiesthe second pair of words to the top of the stack.

2SWAP dld2—d2d1i
“two-swap”
The top two pairs of items on the stack are interchanged.
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) — sysl
“colon”
A defining word executed in the form:
. <name> ... ;
Create a word definition for <name> in the compilation
vocabulary and set compilation state. The search order is changed
so that the first vocabulary in the search order is replaced by the
compilation vocabulary. The compilation vocabulary is
unchanged.
Thetext from the input stream is subsequently compiled. <name>
is called a “colon definition”. The newly created word definition
for <name> cannot be found in the dictionary until the
corresponding ; or ; CODE is successfully processed.
An error condition exists if a word is not found and cannot be
converted to anumber or if, during compilation from mass storage,
theinput stream isexhausted before encountering ; or ; CODE. Sys
is balanced by its corresponding ;.
, — |
“semi-colon” sys— (compiling)
Stops the compilation of acolon definition, allows the <name> of
this colon definition to be found in the dictionary, sets interpret
state and compiles;S. Sysis balanced by its corresponding :.
:CODE —
“semi-code”
Used in creating a defining word. ; CODE indicates the run-time
part of the code isin assembler. For example:
: Variable \— ; [child] — addr
CREATE \
HERE 2+, \ save current address
0, \initialise variable
;CODE \
POPAX PUSH TOS \
LD TOSAX[] \
NEXT, \
END-CODE
'S —
“semi-s’

The word compiled by ; to perform the return from a high level
word. Most often seen as the word at the end of a source screen to
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stop interpretation. Its action is to leave the word being executed.
May be replaced by EXIT

< nl n2 — flag
“less-than”
flag istrueif nlislessthan n2

<= nl n2 — flag
“less-than-or-equals”
Theflagistrueif nlislessthan or equal to n2.

<> nl n2 — flag
“not-equal”
Theflagistrueif nlisnot equal to n2.

<# —

“|ess-sharp”
Initialise pictured numeric output conversion. The words. # #S
HOLD SIGN can be used to specify the conversion of a double
number into ASCI|I text string stored in right-to-left order. Seealso
#>

<MARK — addr

“back-mark”
Marks the entry point of a backward jump, which will later be
resolved by <RESOLVE.

<RESOLVE addr —

“back-resolve’
Resolves a backward jump whose destination was earlier marked
by <MARK

= wlw2 —flag
1] muals”
flag istrueif wlisequal tow2

> nln2 — flag
“greater-than”
flag istrueif nl is greater than n2
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>= nl n2 — flag
“greater-than-or-equal”
Theflagistrueif nlisgreater than or equal to n2.

>BODY cfa— pfa

“to-body”
Convertsacompilation address of aword (inthis case, the address
of the cfa) to the parameter field address.

>IN — addr

“to-in”
The address of a variable which contains the present character
offset within the current input stream buffer. See: WORD BLK

>MARK — addr

“forward-mark”
Marksthe start of aforward branch which will be later resolved by
RESOLVE>

>NAME cfa— nfa
“to-name’
Converts aword's compilation address to its name field address.

>R 16b —

“to-r”
Transfers 16b to the return stack. Thereturn stack isahandy place
tousefor storing datatemporarily while other datastack operations
take place.

>RESOLVE addr —

“forward-resolve’
Resolves the branch address of a forward branch previously
marked by MARK

? addr —
13 queryﬂ
Displays the contents of the address.

?BRANCH flag —

“guery-branch”
Consumes a flag and branches to the address given in-line after
?BRANCH if theflag istrue. See BRANCH
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?COMP —
“query-comp”
Causes the error handler to operate if not compiling

?CSP —
1] query_c_s_p”
Causes the error handler to operateif the stack is unbalanced after
last |CSP
?EVENT —
“query-event”
If the current task’s event flag is set, the flag isreset and the event
handler is executed.
?EXEC —
“query-exec”
Causes the error handler to operate if not interpreting
?LOADING —
“guery-loading”
Causes the error handler to operate if not loading
?STACK —
“guery-stack”
Causes the error handler to operate if the stack is out of limits.
?DNEGATE dln—ad2
“guery-d-negate”
If nisnegative, d1 is negated, otherwiseit isleft alone.
?DO wl w2 —
“query-do” — sys (compiling)
Used in the forms:
?DO ... LOOP
?DO ... +LOOP
Begins aloop which terminates based on control parameters. The
loop index begins at w2, and termi nates based on thelimit wl. See
L OOP and +L OOP for details on how the loop isterminated. The
loop will not execute if the index and limit are the same. For
example the words inside the loop formed by:
w DUP?DO ... LOOP
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will not be executed. See DO

?DUP 16b — 16b 16b

“guery-dupe’ 0—0
Duplicate 16b if it is non-zero. This word is very useful when
testing error conditions. Often zero is returned for successful
compl etion, a non-zero value being an error code.

?ERROR flagn—

“query-error”
If flag istrue error message nisdisplayed. When loading, the error
messageistaken nlinesfrom line O of screen 4 in the current error
file.

?LEAVE flag —

“guery-leave”
If the flag istrue (non-zero), the current DO ... LOOP structureis
terminated immediately, execution resumed after the LOOP or

+L OOP.
?NEGATE nln2 —n3
“query-negate”
If N2 is negative, nl isnegated to give n3, otherwise n3isnl.
?PAIRS nln2 —
“guery-pairs’

An error condition isreported if N1 is not equal to n2.

@ addr — 16b
“fetch”
16b isthe value at addr.

Words beginning with ‘A

ABORT —

“abort”
Clear the stacks and enter the execution state. Return control to the
operator via QUIT, printing an appropriate message. In this
implementation ABORT calls QUIT. A sealed application will
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usually replace QUI T with aword containing the endless|oop that
forms the application.

ABORT" — (compiling)!
“abort-quotes’ flag — (executing)
Used in the form:

ABORT" string"
If the flag is true the following string is displayed, and ABORT
then executed.

ABS n—|n|
[13 abS”
L eave the absolute value of n.

ACTIVATE task# —

“activate”
Initialises and starts the given task number. Task O is Forth itself
and was activated when Forth started. Note that ACTIVATE
causes the task to start from the very beginning. If the task was
halted, and execution should resume where it left off, use
RESTART instead.

AGAIN addr n — (compiling) |
“agan” — (execution)
Used in acolon definition in the form:

BEGIN ... AGAIN

At run-time, AGAIN forces execution to resume at the
corresponding BEGIN. Thereis no effect on the stack. Thisisan
endless loop unless an exit is forced by other means. At compile
time, AGAIN forces the compilation of BRANCH, followed by
theaddress (addr) of theword after the corresponding BEGIN. The
value nisused for compile time error checking.

ALIGN —

“aign”
In crosscompiler: Forcesthe parameter field addresses (PFA) to be
on even byte boundaries
In target: Forces HERE to an even boundary.
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ALIGNED addressl — address2
“aigned”
Forces “address2" to an even boundary, by adding 1 if necessary.
ALLOT n—
“alot”

Reservesnbytesinthedictionary, fromthecurrent location. It adds
the signed n to the current value of DP.

ALLOT-RAM n—

“alot-ram”
Reserves n bytes of RAM from the current RAM pointer given by
THERE.

ALSO —

“also”

Room ismadefor another vocabulary to be added to the start of the
vocabulary search list. Spaceis made by duplicating the top entry.
This duplicate entry will be overwritten by the new vocabulary
when it is executed. If the order isjust:

FORTH ROOT
then after executing AL SO it will be:

FORTH FORTH ROOT
and after executing another vocabulary name (say TOOLS) it will
become:

TOOLS FORTH ROOT

AND wlw2 — w3
Hand

L eaves the bitwise logical and of wl and w2 as w3.

ASCII — char ; |
“ascii” — (compiling)
Usein the form:

ASCII A

Used to generate the value of the character entered. The example
above will return the code for the letter A. If ASCII isused in a
colon definition the value of the character is compiled as aliteral
which is returned when the word is executed.

Target glossary
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ASSIGN — cfa(executing) ; |

“assign” — (compiling)
Used to assign the action for a deferred word, interrupt, or timer.
Used in the form:

ASSIGN action-word TO-DO word
See TO-DO

Words beginning with ‘B’

BASE — addr

1] b&H
The address of a user variable containing the current numeric
conversion radix. {{2..72} }

BEGIN — addr n (compiling) ; |
1] b@in”
Used in the forms:

BEGIN ... flag UNTIL
BEGIN ... AGAIN
BEGIN ... flag WHILE ... REPEAT

BEGIN marks the start of a word sequence for repetitive
execution. A BEGIN ... UNTIL loop will be repeated until flag is
true, aBEGIN ... AGAIN loop executes forever unless otherwise
left, and aBEGIN ... WHILE ... REPEAT loop will be repeated
until flag is false. The words after UNTIL or REPEAT will be
executed when either loop is finished.

BINARY —

“binary”
Switches the current number conversion base to two, by setting
user variable BASE to two.

BL — char
13 b_I ”
A constant that returns the ASCII code for a space character.
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BLANK addr count —
“blank”
Fills count bytes starting at addr with space characters.
BLK — addr
“b-1-k”

The address of a user variable containing the number of the mass
storage block being interpreted as the input stream. If the value of
BLK is zero the input stream is taken from the text input buffer.
{{0..the number of blocks available-1}} See: TIB

BLOCK u — addr

“block”
addr isthe address of the assigned buffer of thefirst byte of block u.
If the block occupying that buffer is not block u and has been
UPDATEAd it is transferred to mass storage before assigning the
buffer. If block u is not already in memory, it is transferred from
mass storage into an assigned block buffer. A block may not be
assigned to more than one buffer. If u is not an available block
number, an error condition exists. Only data within the last buffer
referenced by BLOCK or BUFFER isvalid.

BODY> pfa— cfa

“body-to”
Converts a word’'s parameter field address to its compilation
address (cfa).

BOUNDS addr len — limit start

“bounds’

Converts an address and length into the end-address+1 and
start-address, suitable for use with DO ... LOOP. BOUNDS is
designed specifically for this purpose.

BRANCH —

“branch”
The Forth goto instruction, normally only used by structure words.
Branches to an address given in-line.

BS —

1] b_sﬂ
Performs a destructive backspace operation if the variable OUT is
non-zero. The destructive backspace is performed by the phrase:
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8 EMIT SPACE S8EMIT

Words beginning with ‘C’

C! 16b addr —
“c-store”
The least-significant 8 bits of 16b are stored into the byte at addr.

C@ addr — 8b
“c-fetch”
8b is the contents of the byte at addr.

C, b—

“c-comma’
Compiles a byte into the next available dictionary location, and
advances the dictionary pointer by one. The basic word for
compiling byte wide datainto the dictionary. See,

C,(R) b—

“c-comma-paren-r”
Compiles a byte into the next available RAM location, and
advances the RAM pointer by one. The basic word for compiling
byte wide data into RAM. See,

C/L —n

“c-slash-I”
Returnsthe number of characters per line. Conventionally 64 even
on 80 character terminals. Don’t ask why.

CASE — addr n (compiling) ; |

[1] 7]

case
Theword used to mark the start of the CASE .... OF .... ENDOF ....
ENDCASE structure. For more details see the tutorial section of
the PC PowerForth manual on control structures.

Page 36

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

MPE Forth 5 for 64180

CLR-EVENT-RUN —

“clear-event-run”
Clearstheevent runflag for thecurrent task. Thisisbit 4 in thetask
status byte.

CMOVE addrl addr2 u —

“c-move”
Move u bytes beginning at address addrl to addr2. The byte at
addr2 ismoved first, proceeding towards high memory. If uiszero
nothing is moved. See CMOVE MOVE

CMOVE> addrl addr2 u —

“c-move-up”
Move u bytes beginning at address addrl to addr2. The bytesin
high memory are moved first. If u is zero nothing is moved. This
word is provided so that blocks of memory can be moved if
overlapping. See CMOVE MOVE

COLD —

“cold”
Restarts the Forth system as if from scratch. Stacks are reset, the
dictionary is cleared out, and ABORT is executed.

COMPILE _
“compile”
Typically used in the form:

: <name> ... COMPILE <namex> ...;

When <name> is executed, the compilation address compiled for
<namex> is compiled and not executed. <name> is typically
immediate and <namex> is typically not immediate. Most often
used to build new compiling or defining words.

CONSTANT 16b —
“constant”
A defining word executed in the form:

16b CONSTANT <name>
Createsadictionary entry for <name> so that when <name> islater
executed, 16b will be left on the stack.

Target glossary
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CONTEXT — addr

“context”
A variable array holding the vocabularies which are searched to
find aword.

COUNT addrl — addr2 +n

“count”

addr2isaddrl+1 and +nisthelength of the counted string at addr1.
The byte at addrl contains the byte count +n. Range of +n is
{0..255}. Forth strings are often stored as a count byte followed by
the text. COUNT is used to convert the string address to the
address of the text, and the number of characters in that text. For
reasons of portability, do not use COUNT for any other purpose.
For example:

“» Hello" COUNT TYPE
iIsthe same as:

" Hello"

13 C—r”
Displays a carriage-return and line-feed or equivalent operation.
The user variable OUT isreset to 0.

CRASH —

“crash”
The default action of a deferred word as assigned by DEFER. On
execution it gives an error message and performs ABORT. See
DEFER ABORT.

CREATE — [parent]
“create’ — addr [child]
A defining word executed in the form:

CREATE <name>
Creates a dictionary entry for <name>. After <name> is created,
the next available dictionary location isthe first byte of <name>'s
parameter field. Execution of <name> returns the parameter field
address of <name>. CREATE is aso often used within a colon
definition:
: cccc CREATE compile-time words

DOES> run-time words;;
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When‘ ccec’ isexecuted CREAT E buildsanew dictionary header.
DOES> is immediate and compiles code that causes the words
from the run-time portion of DOES> onwards to be executed. The
phrase:

CCCC hnnn

causes a hew word ‘nnnn’ to be created. When ‘nnnn’ executes,
DOES> returnstheaddress of * nnnn’sparameter area, and the code
following DOES> is then executed. To illustrate this, we will
define VARIABLE and CONSTANT using CREATE and
DOES>. The action is identical to, but slower than, the usual
mplementati on becausethe new defining wordsexecutehighlevel
code. For example, compiling interactively on the target, the
definitions of CONSTANT and VARIABLE are:

: VARIABLE
CREATE 0, DOES>;

: CONSTANT
CREATE , DOES> @ ;

CURRENT — addr

“current”
A variable holding the vocabulary into which new definitions are
compiled

Words beginning with ‘D’

D>F d—f
“d-to-f”
Converts a 32 bit double integer to a normalized f.p. number.
D+ wdl wd2 — wd3
“d-plus’
wdl is the arithmetic sum of wd1l pluswd?2.
D- dld2—d3
“d-sub”

Theresult d3 is d1-d2.
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D. dl—

“d-dot”
Print a signed double number in the current base followed by a
Space.

D.R din—

“d-dot-r”

Print a signed double number in the current base in a field n
characters wide. The output is right aligned with leading zeros
suppressed and no trailing space.

DABS dl—d2
“d-abs’
Taketheabsolutevalueof dli.e.if dlisnegative, makeit positive.
DECIMAL —
“decimal”

Set the input-output numeric conversion base to ten.

DEFER — (parent)
“defer” — (child)
A defining word used in the form:
DEFER <name>

When <name> executes it executes the action assigned to it. The
actionassigned by DEFER isthat of CRASH, but other actionsare
assigned by the phrasing:

ASSIGN action TO-DO <name>

eg:.

ASSIGN (EMIT) TO-DO EMIT

will assign theword (EMIT) to bethe action of EMIT, whichisa
deferred word.

DEFINITIONS —

“definitions’
The vocabulary that words are compiled into (defined by
CURRENT) is changed to be the same as the first vocabulary in
the search order (defined by CONTEXT).

DEG>RAD f1—f2
“deg-to-rad”
Convert f1 degrees to its corresponding number of radians.
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DEPTH —n

“depth”
Returns the current stack depth in cells, that is 1 represents one
word on the stack, 2 representstwo words, and so on. The returned
value does not include n, so O represents an empty stack.

DIGIT char n1 — n2 true

“digit” char n1 — false
Converts the character char using base nl. If conversion is
successful the result is returned with the flag, otherwise only the
falseflag isreturned.

DINT f—d
“dint”
Leave the integer part of f as a double number on the stack.

DLITERAL d—; |

“d-literal”
Compiles a double number into the dictionary asaliteral. Unlike
its fig-Forth counterpart, the Forth-83 version is not state-smart.
See LITERAL LIT.

DNEGATE dl —d2
“d-minus’
d2 isthe two’'s complement of d1.

DNORM dn—f
“d-norm”
Normalize double number d by n left shifts. Leaves af.p. number
on the stack.
DO wlw2 —
“do” — sys (compiling)
Used in the forms:
DO...LOOP
DO ... +LOOP

Begins aloop which terminates based on control parameters. The
loop index begins at w2, and termi nates based on thelimit wl. See
L OOP and +L OOP for details on how the loop isterminated. The
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loop isawaysexecuted at |east once. For examplethewordsinside
the loop:

w DUPDO ... LOOP
are executed 65,536 times. See ?DO

DOES> — addr

“does” — (compiling)
Defines the execution-time action of aword created by high-level
defining word. Used in the form:

: <pamex>
CREATE ... DOES> ...;
and then:

<namex> <name>

DOES> marksthe termination of the defining part of the defining
word <namex> and then begins the definition of the
execution-time action for words that will later be defined by
<namex>. When <name> is later executed, the address of
<name>’'s parameter field is placed on the stack and then the
sequence of words between DOES> and ; are executed.

DROP 16b —
“drop”

16b isremoved from the stack.
DUMP addr n —
“dump”

The n bytes in memory starting at address addr are displayed (in
hexadecimal). Very useful when debugging. DUM P also showsthe
ASCII characters formed by the memory.

DUP 16b — 16b 16b
13 dupeﬂ
Duplicate 16b.
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Words beginning with ‘E’

E. f—
“e-dot”
Print the f.p. number on the stack in exponential form.

ELSE sys— sysl
Hel%ﬂ
Used in the form:

flagIF ... ELSE ... ENDIF

ELSE executes after the true part following IF and forces
execution to continue at just after ENDIF. See: |F, ENDIF and
THEN.

EMIT 8b —
1] ernit”
The ASCII character in the low byteis displayed.

EMPTY-BUFFERS  —

“empty-buffers’
All the mass storage buffers are marked as unused, regardless of
their current contents or status.

ENDCASE sys— (compiling) ; |

“end-case” n — (executing)
A word used to mark the end of the CASE .... OF .... ENDOF ....
ENDCASE structure. If entered from the default action aword is
dropped from the stack. See 70OF OF ENDOF CASE

ENDIF sys— (compiling) ; |

“end-if”
Theword usedto mark theend of thelF....ENDIForIF.... ELSE
.... ENDIF structures. See|F ELSE THEN
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ENDOF sys— sys(compiling) ; |

“end-of”
The word used to mark the end of a selection procedure in the
CASE ... OF .... ENDOF .... ENDCASE structure. The code
between OF and ENDOF or ?0F and ENDOF is executed if the
test at OF or ?0F is passed. After ENDOF execution continues
immediately after the ENDCASE. See CASE OF ?0F

ENDCASE

ERASE addr n —

“ erase”
At address addr, a count of n bytesis zeroed.

ERROR n—

“error”
The standard error handler reports error n. If the system isloading
the offending line will be displayed.

EVENT? — t/f

“event-query”
Returns true if the event triggered bit has been set in the current
task’s status byte.

EXECUTE addr —

“execute”
Theword definition indicated by addr is executed. The application
will most probably crash if addr is not a compilation address.
Useful for executing an action (cfa) pulled out of atable.

EXIT —

“exit”
Compiled within a colon definition such that when executed, that
colon definition returnscontrol to the definition that passed control
to it by returning control to the return point on top of the return
stack. An error condition existsif the top of the return stack does
not containavalid return point, and so EXI T will not work withina
DO ... LOOP structure.

EXPECT addr +n —

“expect”
Defined by the standard to receive characters and store each into
memory. The transfer begins at addr proceeding towards higher
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addresses one byte per character until either a<CR> isreceived or
until +n characters have been transferred. No more than +n
characters will be stored. The <CR> is not stored in memory.

All characters actually received and stored into memory will be
displayed, with <CR> displaying as space. The number of
characters collected (excluding any “return”) is stored in the user
variable SPAN. Note that because of this the contents of SPAN
interrogated directly from the keyboard may not reflect what you
intended.

Words beginning with ‘F

F, f—
“f-comma’
Compile the f.p. number on the top of the stack.

F. f—
“f-dot”
Print the top f.p. number on the stack in free format.
F! f addr —
“f-store”

Store the f.p. number f at address addr.

F+ f1f2—f3

“f-plus’
Add together the top two f.p. numbers on the stack and put thef.p.
result on the stack.

F- f1f2—13

“f-minus’
Subtract the top f.p. number on the stack from the second f.p.
number on the stack, and put the f.p. result on the stack.

F* f1f2—13

13 f_gar”
Takethetop twof.p. numbersoff the stack, multiply them together,
and leave thef.p. result on the stack.
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F/ f1f2—f3

Hf_g N]H
Divide the second f.p. number on the stack by the top f.p. number
and leave the f.p. result on the stack.

F< f1f2 — flag

“f-less-than”
Leave trueflag if f1<f2. Otherwise, leave afalse flag.

F<0 f —flag
“f-less-than-0"
Leave atrue flag if f<0. Otherwise, leave afalse flag.

F= f1f2—flag

“f-equals’
Leaveatrueflagif thetop two f.p. numberson the stack are equal.
Otherwise leave afalse flag.

F=0 f — flag
“f-0-equa s’
Leaveatrueflagif thef.p. number onthetop of thestack iszero.
F> f1f2—flag
“f-greater-than”

Leave atrueflag if f1>f2. Otherwise, leave afalse flag.

F>0 f —flag

“f-greater-than-zero”
Leaveatrueflagif thef.p. number onthetop of the stack isgreater
than zero.

F# — f [executing]

“f-hash” — [compiling]
If interpreting, takes text from the input stream and, if possible,
convertsittoaf.p. number onthe stack. Numbersin integer format
will be converted to floating point. If compiling, the converted
number is compiled.
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F#I N —f3]0

“f-hash-in”
Attempts to convert a token from the input stream to a floating
point number. Numbers in integer format will be converted to
floating point. Anindicator (O or 3) isreturned in the same way as
an indicator isreturned by FNUMBER?.

F@ addr — f
“f-fetch”
Fetch the f.p. number from address addr and put it on the stack.

F10M X f1—f2
“f-10-to-the-x”
Raise 10 to the power f1 and put the result on the stack.

FABS f—|f]
“f-abs’
Take the modulus of the f.p. number on the top of the stack.
FACOS fl1—1f2
“f-a-cos’

L eave, on the stack, the angle (in degrees) whose cosineisf1, such
that 0<=f2<=180.

FARRAY fn-1..f0O n — [parent]

“f-array” n— fn[child]
When generating the array, take n f.p. numbersand n, and compile
them into the array. When executing the child word, take n and
place f.p. number n from the array onto the stack. Note that the
numbering in the array goes 0,1,..n-1.

FASIN f1—f2

“f-asine’
Leave, on the stack, the angle (in degrees) whose sineisf1, such
that -90<=f2<=90.

FATAN f1—f2

“f-a-tan”
L eave, onthestack, theangle (in degrees) whosetangent isf1, such
that -90<f2<90.
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FCONSTANT f — [parent]
“f-constant” — f [child]
Floating point equivalent of CONSTANT. Usein the form:

<f.p. number on stack> FCONSTANT <name>

FCOS f1—1f2

“f-cos’
Take the cosine of f1 (degrees) and put it on the stack.

FDROP f—

“f-drop”
Drop the f.p. number on the top of the stack.

FDUP f—ff

“f-dup”
Duplicate the f.p. number on the top of the stack.

FEMX f1—f2

“f-e-to-the-x”
Raise e, the exponential number, to the power f1 and put the result
on the stack.

FFRAC f1f2—f3

“f-frac”
Leave the fractional remainder from the divison f1/f2. The
remainder takes the sign of the dividend.

FILL addr u8b —

“fill”
u bytes of memory beginning at addr are set to 8b. No action is
taken if uis zero.

FIND addrl — addr2 +/-1

“find” addrl — addr1 0
A counted string is at addrl. It is a name to be looked up in the
dictionary. If the name cannot be found addrl and afalseflag are
returned, so that NUM BER? can later check to seeif thestringisa
valid number. If the nameisfound, its compilation address (cfa) is
returned, together with a non-zero flag. If the word is immediate
theflagis 1, otherwiseit is-1. The search is through the currently
specified search order.
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FINT f1—f2
“fint”
Place the f.p. integer value of f1 on the stack.

FLITERAL f—
“f-literal”
When compiling, compile f asaliteral. For example,

: ABCD [calculatef ] FLITERAL ;
Compilation is suspended for the compile-time calculation of f.
Execution of ABCD leavesf on the stack.

FLN fl1—1f2
“f-log-base-¢”
Take the logarithm of 1 to base e and put the result on the stack.

FLOATS —

“floats”
Switches the action of NUMBER? to be FNUMBER?. This
action can be reversed by INTEGERS. Both FLOATS and
INTEGERS areinthe FORTH vocabulary.

FLOG f1—f2
“f-log-base-10"
Takethelogarithmof f1to base 10 and put theresult onthe stack.

FLUSH —

“flush”
Performs the function of SAVE-BUFFERS then unassigns all
block buffers. This word was originally intended to be useful for
mounting or changing mass storage media but is now used to
ensure that datais passed from Forth to the operating system. The
phrase:

USING xxx
where xxx is an invalid pathname will do this. See
SAVE-BUFFERS EMPTY-BUFFERS

Target glossary
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FMAX f1f2 — max{f1,f2}
Hf_ma>(”
Put the greater of the top two f.p. numbers onto the stack.

FMIN f1f2— min{f1,f2}
“f-min”
Put the lesser of the top two f.p. numbers onto the stack.

FNEGATE f—-f
“f-negate”
Negate the f.p. number on the top of the stack.

FNUMBER? addr—O0 | nl| d2|f3

“f-number-query”
Convertsstring at address addr to either asingle, doubleor floating
point number (seesection4.2) dongwith 1, 2, or 3respectively. If a
0 isleft on the stack then FNUM BER? was unable to convert the
string.

FORGET —
“forget”
Used in the form:

FORGET <name>

If <name> is found in the compilation vocabulary (defined by
CURRENT), delete <name> from the dictionary, and also delete
all words added to the dictionary after <name> regardless of their
vocabulary. Failure to find <name> isan error condition. An error
condition also exists if the compilation vocabulary is del eted.

FORTH —

“forth”
The name of the primary vocabulary. Execution replaces the first
vocabulary in the search order with FORTH. FORTH isinitialy
the compilation vocabulary and the first vocabulary in the search
order. New definitions become part of the FORTH vocabulary
until a different compilation vocabulary is established. See:
VOCABULARY

FOVER f1f2—f1f2f1
“f-over”
Floating point equivalent of OVER.
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FROT f1f2f3—f213f1
“f-rote”
Floating point equivalent of ROT.

FSEPARATE f1f2—f3f4

“f-separate”
L eave the signed integer quotient f4 and remainder f3 when f1is
divided by f2. The remainder has the same sign as the dividend.

FSIGN f—fflag

Hf_s' gn”
Leavethef.p. number and aflag onthe stack. Leavesatrueflagif f
IS negative, else leaves afalse flag.

FSIN fl1—1f2
“f-sine”
L eavethefloating point sineof f1 (degrees) and put it onthe stack.

FSOR fl1—1f2

1] f_s_q_r”
Take the square root of the floating point number on the top of the
stack and put the result onto the stack.

FSWAP f1f2—f2f1
Hf_s/\/ap”

Floating point equivalent of SWAP.
FTAN f1—f2
“f-tan”

Take the tangent of f1 (degrees) and put the result on the stack.

FVARIABLE —

“f-variable”
Floating point equivalent of VARIABLE. Setupan FVARIABLE
by typing:
FVARIABLE <name>

FXAN fln—f2

“f-x-to-the-n”

Raise f1 to the power n (n integer), and put result on the stack.
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FXAY f1f2—f3
“f-x-to-the-y”
Raise f1 to the power f2 and put the result on the stack.

Words beginning with ‘G’

GET-MESSAGE — task# message

“get-message”
Waitsfor amessage to be received and returns the message and the
sending task.

Words beginning with ‘H’

HALT task# —

1] hal t”
Halts the task whose number isgiven. Do not halt task 0. Halting a
task prevents it responding to messages or events.

HALT? — flag

“halt-query”
Teststhe keyboard using KEY ? to see if akey has been pressed. If
no key has been pressed, a zero flag isreturned. If akey has been
pressed it isread. If thekey isnot aspace, atrueflag isreturned. If
thekey isaspace, another key isread. If the second key isaspace, a
false flag is returned, otherwise atrue flag is returned.
Thisword isvery useful to control output displays, asit pauseson
the space bar, and any other key returnsatrueflag, usually used to
terminate the display.

HERE — addr

“here
The address of the next available dictionary location.
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HEX —

“hex”
Changes the base for numeric conversion to hexadecimal. The
contents of BASE will be changed to decimal 16.

HOLD char —

“hold”

Char is inserted into a pictured numeric output string. Typically
used between <# and #> to embed acharacter into numeric output.

Words beginning with ‘I’

I — W

Hi”
w is a copy of the loop index. Unlike older fig-Forth
implementations, in Forth-83 | is not a synonym of R@ which

should not be used. May only be used in the forms:

DO...1...LOOP
DO...1..n+LOOP

IF flag — (executing)
“if” — sys (compiling)
Used in the forms:

flagIF ... ELSE ... ENDIF
flag IF ... ENDIF

If flag istrue, the words following | F are executed and the words
following EL SE until just after theENDI F areskipped. TheEL SE
part is optional. If flag isfalse, words from | F through EL SE, or
from | F through ENDIF (when no EL SE isused), are skipped. See
ELSE ENDIF THEN.

IMMEDIATE —

“immediate”
Marks the most recently created dictionary entry as aword which
will be executed when encountered during compilation rather than
compiled.

Target glossary
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INIT-MULTI —

“Init-multi”
Initialises the multi-tasker, task O which is the Forth itself, and
starts the multi-tasker. Just include thisword in COL D to kick the
multi-tasker into action.

INIT-TCBS —
“init-t-c-bees’
The main part of the multi-tasker reset process.

INTEGERS —

“integers’
Switchestheaction of NUMBER?to be INTEGER?. Thisaction
reversesthat of FLOATS. BothFLOATSand INTEGERSarein
the FORTH vocabulary.

INTERPRET —

“interpret”
The outer text interpreter which interprets or compiles each word
fromtheinput stream according to the state of thevariable STATE.
If the word is not in the dictionary, a number conversion is
attempted. If thisfails, an error isreported. Text input isperformed
by WORD and numeric conversionisperformed by NUMBER?.

Words beginning with *J

J — W

)
w is the index of the next outer loop. May only be used within a
nested DO ... LOOPor DO ... +LOOP structure in the form, for
example:

DO ..DO..J..LOOP... +LOOCP
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Words beginning with ‘K’

KEY — char

“Key”
Recelvesacharacter fromthe console/terminal or input stream. All
valid characters can be received. According to the Forth 83
standard, control charactersshould not beprocessed by KEY or the
host system for any editing purpose. Charactersreceived by KEY
will not be displayed.

KEY? — flag
“key-query”
Returns atrue flag if a character is available for input by KEY.

Words beginning with ‘L

LATEST — addr

1] Iataﬂ
Returns the address of the most recently defined word in the
CURRENT vocabulary (theonewordsare being compiledinto).

LEAVE — ;1

“leave”
When LEAVE is encountered the loop terminates immediately,
and execution resumes after LOOP or +L OOP. When the loop

terminatesthe loop control parametersare discarded. May only be
used in the forms;

DO ... LEAVE ... +LOOP

LEAVE may appear within other control structures which are
nested within the DO ... LOOP structure. More than one LEAVE
may appear withinaDO ... LOOP structure.

LINK>N Ifa— cfa

“link-to”
Converts a word's link field address to its compilation address
(cfa).

Target glossary
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LIT —n

“lit”
The primitive compiled by LITERAL to return an in-line value.
When a number such as 33 is encountered while compiling, it is
compiled as LIT 33 into the dictionary, and is returned by LIT
when the word executes.

LITERAL 16b — (compiling)!
“literal”
Typically used in the form:

[ 16b] LITERAL

Compiles a system dependent operation so that when later
executed, 16b will be left on the stack. Unlike its fig-Forth
counterpart, thisword is not state-smart. SeeLIT

LOOP sys— (compiling)|

“loop” — (executing)
Increments the DO-LOOP index by one. If the new index crosses
the boundary between limit-1 and limit, the loop isterminated and
loop control parameters are discarded. When the loop is not
terminated, execution continues to just after the corresponding
DO.

Words beginning with ‘M’

M * nin2—d

“m-star”
Two sixteen bit signed numbers are multiplied together to produce
a 32 hit signed number.

M/MOD dln2—n3nd

“m-dash-mod”

A signed mixed magnitude operator. NOT the sameasthefig-Forth
word of the same name, which is replaced by MU/MOD. The 32
bit d1 isdivided by the 16 bit n2 to produce a 16 bit remainder n3
and a 16 bit quotient n4. Note the use of floored division.

Page 56

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

MPE Forth 5 for 64180

MAX nln2 —n3
[13 ma)(

n3 isthe greater of n1 and n2 according to the operation of <.

MIN nln2 —n3

min
n3 isthelesser of nl and n2 according to the operation of >.

MOD nln2 —n3
[13 mod”

n3 isthe remainder after dividing nl by the divisor n2. The sign of
n3 is determined by the rules of floored division.

MOVE addr1 addr2 count —

“move”
Anintelligent version of CM OV E that copies count bytes starting
at addr1 toaddr2, such that the destination block isalwaysanimage
of the source block. Useful when the ranges may overlap.

MSG? task# — t/f

“message-query”
Returns true if the task is holding a message, and is therefore not
free to receive another one.

MU/MOD udl u2 — u3 ud4

“m-u-slash-mod”
An unsigned mixed magnitude operator. Double number udl is
divided by u2 to give aremainder u3 and a double quotient ud4.
This word is only necessary as the Forth-83 UM/M OD does not
return adouble quotient as did itsfig-Forth forbear. Be careful not
to confuse UM/MOD (part of the Forth-83 standard) with
MU/MOD (not part of the standard, introduced by F83).

MULTI —

“multi”
Turnsthe multi-tasker on, by clearing the bit in the TASK# bytein
RAM that inhibits the schedul er.

Target glossary
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Words beginning with ‘N’

N>L INK cfa— Ifa

“to-link”
Convertsthe compilation address of aword (in this casethe cfa) to
the address of its name field.

NAME> nfa— cfa

“name-to”
Converts a word’'s name field address to its compilation address
(cfa).

NEGATE nl— n2

“minus’

n2isthetwo’scomplement of n1,i.e., thedifferenceof zerolessnl.

NIP nln2 —n2
1] ni p”
Removes the second item on the stack. Used for cleaning up.
NOOP —
1] no_op”

A dummy word that does nothing.

NOT 16b1 — 16b2
“not

16b2 isthe one's complement of 16b1.

NUMBER? addr — nl.nnn

“number-query”
Performs the function of converting text to binary numbers. The
counted string at addr is converted to a number. If conversion is
possible the number of words generated is left on the top of the
stack aswell as a number of that size.

No conver- —0
sion

Single number —nl
Double number —d?2
Soft floating point —f3
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If a comma is encountered, the variable DPL will contain the
number of digitsafter the comma, otherwise DPL contains-1. See
#LITERAL

Words beginning with ‘O’

OF sys— (compiling)|
“of” nl n2 — (executing & n1=n2)
nl n2 — n2 (executing & nln2)

Used to mark the start of asection of codeconditionally executedin
aCASE ... OF ...ENDOF ... ENDCASE control structure. If nlis
equal to n2 the code between OF and ENDOF is executed, and
control then passes to immediately after ENDCASE. Otherwise
control passestoimmediately after thenext ENDOF, n1 being kept
so that another test can be madein front of another OF ... ENDOF

clause.
OFF addr —
“off”
Clears (zeros) the word at the given address. Used for resetting
flags, and clearing counters. See ON
ON addr —
1] On”
Sets theword at addr to -1. Used for setting flags.
ONLY —
“only”
Reducesthe search order tobejusttheROOT vocabulary, whichis
a short vocabulary from which all others can be reached.
OR 16b1 16b2 — 16b3
1] Or”
16b3 is the bit-by-bit inclusive-or of 16b1 with 16b2.
ORDER —
“order”

Displays the order in which vocabularies are searched, starting
with the first one searched (the CONTEXT vocabulary). The
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vocabulary into which definitions are built (the CURRENT
vocabulary) is also displayed.

OVER 16b1 16b2 — 16b1 16b2 16b1
“over

Copies the second item on the stack to the top of the stack. Like
DUP this word is useful for getting a copy of a stack item for

passing as a parameter to another word. See DUP

Words beginning with ‘P’

P! 16b addr —

“p-store”
Theleast-significant 8 bits of 16b are stored into the byte at addr in
1/O space.

P@ addr — 8b

“p-fetch”
8b isthe contents of the byte at addr in 1/0 space.

PAD — addr

1] pw”

The base address of a scratch area used to hold text and string data
for intermediate processing. The address or contents of PAD may
change and the data lost if the address of the next available
dictionary location is changed.

PAUSE

13 pau%ﬂ
Waits for one iteration of the scheduler. Equivalent to:
1WAIT

PICK +n — 16b

13 pi Ck”
16bisacopy of the +nth stack val ue, not counting +nitself, where0
refersto the top of the stack.
0 PICK isequivalent to DUP
1 PICK isequivalent to OVER
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PLACE addrl len addr2 —

“place”
Copies an uncounted string addr1/len to a counted string at addr2

PREVIOUS —

“previous’
Reduces the vocabulary search order by deleting the first entry in
the list. Used with AL SO to temporarily add a vocabulary to the
search list:

ALSO TOOLS...... PREVIOUS

Words beginning with ‘Q’

QUERY —

“query”
Input 80 characters of text (or until a carriage-return) from the
user’'stermina. Thetext is placed at the address contained in TIB
and the variable >IN (position in input line) is set to zero. See
EXPECT

QUIT —

1] quit”
Clearsthereturn stack, setsinterpret state, accepts new input from
the current input data device, and begins text interpretation. No

message is displayed.

Words beginning with ‘R’

R@ — 16b
“r-fetch”
16b is a copy of the top of the return stack. The return stack is

unaffected.
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R> — 16b
“r-from” or “from-r”
16b is removed from the return stack and transferred to the data

stack.
RAD>DEG f1—f2
“ragd-to-deg”
Convert f1 radians to degrees, and put result on the stack.
RECURSE — ;1
“recurse”

Compiles the compilation address (cfa) of a word inside the
definitionof aword. Normally aword nameisnot availableuntil its
definition is complete, so that aword can be redefined in terms of
its previous definition. If recursion is required, this mechanism
must be overcome, and that functionisperformed by RECURSE.

REPEAT sys — (compiling)
“repeat” — (executing)
Used in the form:

BEGIN ... flag WHILE ... REPEAT
At execution time, REPEAT continues execution to just after the
corresponding BEGIN. See: BEGIN WHILE

RESET-BIT mask addr —

“reset-bit”
A bit masking operation performed on the byte at addr. All the‘1’
bits in the mask are reset in the byte. Logically, the equivalent of
NOT AND.

RESTART task#t —

“restart”
Restarts a task that was halted by HALT or WAIT. Unlike
ACTIVATE, the task resumes where it | eft off.

RESTORE-INT —
“restore-int”
Restoretheinterrupt enablestate previously saved by SAVE-INT.
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ROLL +n —

“roll”
The +nth stack value, not counting +n itself is first removed and
then transferred to the top of the stack, moving the remaining
valuesinto the vacated position. If nisnegative no action istaken.
n=0 refers to the top of the stack. Note also that this is a dow
operation as data is actually copied.
Frequent use of ROLL is often a sign of bad factorisation of the
problem into separate words.

2ROLL isequivalent to ROT
1 ROLL isequivalent to SWAP
O ROLL isanull operation

ROT nln2n3—n2n3nl

“rote’
The top three stack entries are rotated, bringing the deepest to the
top.

RP! addr —

“r-p-store”

The return stack pointer is set to the given value. The stack can be
reset to itsorigina value by the phrase:

RO @ RP!
See also RP@ RO SP@ SP! SO

RP@ — addr

“r-p-fetch”
Returns the current value of the return stack pointer. See a'so RO
RP! SO SP! SP@

Words beginning with ‘S

S0 — addr

“s-nought”
A user variable holding the address which should be used to reset
the data stack.
SO @ SP! \ reset data stack
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Theinitialisation of each task that may reset the data stack should
include code to initialise this variable, e.g.

SP@ S0'! \initialise
SD n—d
“sto-d”
The signed 16 bit number nis converted to asigned 32 bit number
d.
SF n—f
“sto-f”
Converts asingle (16 bit) number to a normalized f.p. number.
S= addrl addr2 length — flag
“sequals’

Thetwo stringsat addressesaddr1 and addr2, length byteslong, are
compared, and if they are identical atrue flag is returned.

SAVE-BUFFERS —

“save-buffers’
The contents of all block buffers marked asUPDAT Ed are written
to their corresponding mass storage blocks. All buffersare marked
as no longer being modified, but remain assigned.

SAVE-INT —

“save-int”
Saves the current state of the interrupt enable on the stack, and
disablesinterrupts. See RESTORE-INT.

SCAN addr len char — addr’ len’

[1] ”

A text scanning primitive. Given the address of some ASCI| text,
the number of bytesto go, and the character to ook for, thetext is
scanned for the given character. The address at whichthe character
was found, and the number of bytes remaining is returned. If the
number of bytes remaining is O, the character was not found. See
SKIP
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SELF — task#

1] g f”
Returnsthe task number of the current task. Useful withM SG? in
particular to determine whether or not amessage has been received
by the task.

SEND-MESSAGE task# message —

“send-message”
Sends a message to the given task. The message can be used on its
own, or as a pointer to an extended message.

SET-BIT mask addr —

“set-bit”
A byte-wide bit masking operation. All ‘1’ bitsin the mask are set
in the byte at addr. Logically equivalent to OR. See RESET-BIT
TEST-BIT TOGGLE-BIT

SIGN n—
Hs'gn”

If nis negative, an ASCII “-” (minus sign) is appended to the
pictured numeric output string. Typically used between<#and #>.

SINGLE —

“single’
Turnsoff the multi-tasker by setting the schedul er disable bit in the
TASK# byte.

SINT f—n
sint”
Takes the single number integer part of f and putsit on the stack.

SKIP addr len char — addr’ len’

[13 §<i p”
As SCAN, but SK P looks for the first character that is NOT the
specified character. See SCAN

SMUDGE —

“smudge”
Togglesthe ‘smudge’ bit of the most recently defined words name
field. If the bit is set the word cannot be found by a normal
dictionary search. If anerror occursduring compilation the phrase:
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SMUDGE FORGET <name>
can be used to remove from the dictionary the word in which the
error occurred.

SOURCE — addr len

“source’
Returnsthe address and length of the current input buffer. Thiswill
bethetext input buffer or the disc buffer, depending onthe value of
BLK.

SP! addr —
“s-p-store”
Sets the parameter stack pointer to the given value.

SP@ — addr
“s-p-fetch”
Returns the current value of the parameter stack pointer.
SPACE —
13 $mél
Display an ASCII space.
SPACES n—
13 $m%ﬂ
Display +n ASCII spaces. Nothing is displayed if n is zero or
negeative.
STATE — addr
“state”

The address of a variable containing the compilation state. A
non-zero content indicates compilation is occurring, but the value
itself issystem dependent. A standard program may not modify this
variable. Usually only used by ‘ state-smart’ words (e.g. ASCII) in
application programs to determine whether Forth is compiling or
executing.

STATUS —n

“status’
Returns the task status byte of the current task but with the top bit
(bit 7) masked off. If this value is non-zero, the task has been
awakened for areason other than for normal running.
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SWAP 16b1 16b2 — 16b2 16b1
1] S/\lap”
The top two stack entries are exchanged.

Words beginning with * T’

TCBS — addr

“t-c-b-st”
A label, NOT a word, that returns the start address of the table
holding the action words for all the tasks. In some systemsthisis
implemented as a constant for visibility.

TEST-BIT mask addr — b

“test-bit”
A byte-wide bit-masking operation. b isthe result of testing all the
bits at addr that are ‘1’ bits in the mask. Logically equivalent to

AND.
THEN sys— (compiling)
cher]”
Used in the forms:
flagIF ... ELSE ... THEN
flagIF ... THEN
THEN is the point where execution continues after ELSE, or |F
whenno EL SE ispresent. sysisbalanced withitscorresponding | F
or ELSE. See: IF ELSE ENDIF
THRU nln2 —
“thru”

Screens nl to n2 inclusive are loaded.

Target glossary
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TIB — addr

“t-i-b”
The address of the text input buffer. This buffer is used to hold
characters when the input stream is coming from the current input
device.

TO-DO — (compiling)!

“to-do” cfa— (executing)
Sets the action of the deferred word by writing the cfa into the
parameter field (body) of aword created by DEFER. Used in the
form:

DEFER word
ASSIGN action-word TO-DO word

TO-EVENT cfa task# —

“to-event”
Sets the CFA of a Forth word as the action to run when the task’s
event trigger is set.

ASSIGN <word> <n> TO-EVENT

TO-TASK cfa task# —

“to-task”
Storesthe CFA of the word forming thetask action in the task table
entry for the task.

ASSIGN <word> <n> TO-TASK

TOGGLE-BIT mask addr —

“toggle-hit”
A byte-wide bit-masking operation. All the ‘1’ bitsin the mask are
inverted at addr. Logically equivalent to XOR. See TEST-BIT
SET-BIT RESET-BIT TOGGLE

TUCK nln2—n2nln2
“tuck”
Saves a copy of the top item on the stack under the second item.

TYPE addr n—

thpeﬂ
+n characters are displayed from the character at addr and
continuing through consecutive addresses. Nothing isdisplayed if
niszero.
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Words beginning with ‘U’

U. u—
“u-dot”
u isdisplayed as an unsigned number in afree-field format.

U< ul u2 — flag
“u-less-than”
Theflagistrueif ulislogically lessthan u2.

u> ul u2 — flag
“u-greater-than”
Theflagistrueif ulislogically greater than u2.

UM* ulu2 —ud

13 u_gar”
Two unsigned 16 bit numbersare multiplied together to producean
unsigned 32 bit number.

UM/MOD ud ul — u2 u3

“u-m-slash-mod”
The 32 bit unsigned number ud is divided by the unsigned 16 bit
number ul to produce 16 bit unsigned numbers. The remainder is
u2 and the quotient is u3.

UNTIL sys— (compiling) |
“until” flag — (executing)
Used in the form:

BEGIN ... flag UNTIL

Marks the end of aBEGIN ... UNTIL loop which will terminate
based on the state of flag. If flag istrue, the loop is terminated. If
flag is false, execution continues to just after the corresponding
BEGIN. See: BEGIN

UPC charl — char2

13 u_p_CH
If charl is alower case letter, it is converted to upper case. See
UPPER
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UPDATE —

“update”
The currently valid block buffer is marked as modified. Blocks
marked as modified will subsequently be automatically transferred
to massstorage should itsmemory buffer be needed for storage of a
different block or upon execution of FLUSH or
SAVE-BUFFERS.

UPPER addr len —

“upper”
The string of len bytes starting at addr is converted to upper case
using UPC. See UPC.

USER n—
4] u%r

A defining word used in the form:

n USER cccc

which defines a user variable whose address is n bytes from the
start of the user area. When the user variable cccc is executed the
address of its dataareaisreturned. User variables usually contain
system information which will be affected by a multi-user or
multi-tasking environment. The base address of the user area is
held in the UP register.

Words beginning with *V’

V-FIND addrl addr2 — cfa +/-1

“paren-find” addrl addr2 — addr1 O
A vocabulary defined by addr2 is searched. Each word name is
tested against the string at addrl. If amatch isfound, the cfa, and a
flag arereturned. Theflagis1for animmediate word, and -1 for a
normal word. If no match is found, the string address and O are
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returned. Thevocabulary addressaddr2 isthe sameaddressasisset
into CONTEXT by executing it.

VARIABLE —
“variable’ — addr [child]
A defining word executed in the form:

VARIABLE <name>

A dictionary entry for <name> is created and two bytes are
ALLOTtedinitsparameter field. Thisparameter fieldisto be used
for the contentsof the variable. The contentsare initialised to zero.
When <name> islater executed, theaddressof itsparameter fieldis
placed on the stack.

VOCABULARY —
“vocabulary” — [child]
A defining word executed in the form:

VOCABULARY <name>

A dictionary entry for <name> is created which specifies a new
ordered list of word definitions. Subsequent execution of <name>
replacesthe CONTEXT vocabulary with <name>. When <name>
becomes the compilation vocabulary new definitions will be
appended to <name>'s list. See: DEFINITIONS CONTEXT
CURRENT V-FIND

VOCS —
“vocs’
Displays alist of all the vocabulariesin the dictionary.

Words beginning with ‘W’

WAIT n—

“wait”
Suspendsthe current task for n iterations of the scheduler. If nisO,
the task is suspended until a message or event is received.
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WAIT-EVENT/MSG —

“walit-event-or-message”
Thecurrent task issuspended until it recelvesamessage or an event
trigger. Thewords M SG? and EVENT ? can be used to determine
whether a message or an event trigger terminated the wait. Note
that if an event trigger isreceived, the event handler will have been
called, and the event run flag (bit 4 in the status byte) will be set.

WHILE sys— sys (compiling)
“while” flag — (executing)
Used in the form:

BEGIN ... flag WHILE ... REPEAT

Selects conditional execution based on flag. When flag is true,
execution continues to just after the WHILE through to the
REPEAT which then continues execution back to just after the
BEGIN. When flag is false, execution continues to just after the
REPEAT, exiting the control structure. See: BEGIN REPEAT

WITHIN? nl n2 n3 — flag
“within”
Theflag isreturned true if n1 isin the range n2..n3 inclusive.

WORD char — addr

“word”
Generates a counted string by non-destructively accepting
charactersfrom theinput stream until the delimiting character char
Is encountered or the input stream exhausted. Leading delimiters
are ignored.
The entire character string is stored in memory beginning at
“WORD as asequence of bytes. The string isfollowed by a blank
which isnot included inthe count. Thefirst byte of the string isthe
number of characters {0..255}. If the string is longer than 255
characters, the count is unspecified. If the input stream is already
exhausted as WORD is called, then a zero length character string
will result. The address returned is the address at which the string
was placed.
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WORDS —

“words’
Lists the names of the words in the CONTEXT vocabulary.
Pressing the space bar will halt the listing, which can be restarted
by pressing the space bar again. Any other key will causethelisting
to abort.

Words beginning with * X’

XOR 16b1 16b2 — 16b3
13 X—Or”
16b3 is the bit-by-bit exclusive-or of 16b1 with 16b2.

Words beginning with ‘Y’

None

Words beginning with *Z’

None

Words after ‘Z’

[ — |

“left-bracket” — (compiling)
Switchesto the interpretation state. The text from the input stream
Is subsequently interpreted. For typical use see LITERAL. The
use of [ and | must be balanced.
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[COMPILE] — (compiling) ; |
“bracket-compile’
Used in the form:

[COMPILE] <name>

Forces compilation of the following word <name>. This allows
compilation of an immediate word when it would otherwise have
been executed.

\ — 1

“back-slash”
Defines a comment to the end of the input line. This word can be
used with any input source.

] S

“right-bracket”
Sets compilation state. The text from the input stream is
subsequently compiled. For typical usagesee LITERAL. Theuse
of [ and ] must be balanced. See [
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Word list
-ROT 23
-TRAILING 23
! . 23
.ll 2 _24
I 19 ( 22
IC 19 BYTE 24
ICSP 30 NAME 24
. 27 R 24
;,CODE 28 S 24
,S 28 WORD 24
20-21 | 24
113 21
, /MOD 25
# 19,28
, TRING 25
#> 19-20, 28, 54, 66 QS: 25 ©
#LITERAL 20, 60 0< 25
#S 20, 28 0<> 25
20 0> 25
‘WORD 74 1+ 25-26
( 521 1- 26
") 21 2l 26
(EMIT) 6,41 2* 26
) 21 2+ 26
JELSE( 5-6, 12 2- 26
JENDIF 5-6, 12 2/ 26
:/ 2211 22 S o
- 2DROP 27
*MOD 22 2DUP 27
+l 22
_ 27
+ 22, 25-26 gg\\/\//EE 27
+LOOP 22, 31, 42, 56-57 © 1227
. 22,37 ~ g
(R) 22 ? 30
-_33,126623 ?BRANCH 30
o 2COMP 30
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?CSP 30
?DNEGATE 31
?DO 31,43
?DUP 31
7?ERROR 31
?EVENT 30
?EXEC 30
?LEAVE 31
?LOADING 30
?NEGATE 32
?0F 44-45
?PAIRS 32
?STACK 31
@ 32

\ 76

] 13,75-76

< 28,58

<# 19-20, 28, 54, 66

<= 28

<> 28
<MARK 29
<RESOLVE 29
> 29,58

>= 29
>BODY 29
>IN 29, 62
>SLINK 29
>NAME 29
>R 30
>RESOLVE 30

A

ABORT 32, 38-39
ABORT" 32
ABS 32
ACTIVATE 33,64
AGAIN 33,35
ALIAS 6

ALIGN 6, 33
ALIGN-ODD 6
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ALIGNED 33
ALL 6
ALLOT 22,33, 72

ALLOT-RAM 6-7, 33

ALONE 7
ALSO 34,62
AND 34, 64,68
ASCIl 34
ASSIGN 34

B

BASE 19,24, 35,54

BASE-36 7

BEGIN 33,35,63, 71, 74

BELL 35

BL 35
BLANK 35
BLK 29, 35, 67
BLOCK 36
BODY> 36
BOUNDING 7
BOUNDS 36

BRANCH 30, 33, 36

BS 36
BUFFER 36

C! 37
C, 22,37
C(R) 22,37
C/lL 37
CcC@ 37

CASE 37, 44-45, 60

CLR-EVENT-RUN 37

CMOVE 38, 58
CMOVE 38
CMOVE> 38
CODE-PAGE 8, 14
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COLD 38,55 DUMP 43
COMPILE 38 DUP 43, 61
CON: 9
CONSTANT 38, 40, 49
CONTENTS 6 E
CONTEXT 41, 61, 72-74
COUNT 39-40 E. 44
CR 30 ELSE 5,12, 44, 55, 69
CRASH 39,41 EMIT 41,44
CREATE 3940 EMPTY-BUFFERS 44, 51
CROSS-COMPILE 9-10,16 ~ EMU-BASE 9
CS> 40 END 44
CsP 19 ENDCASE 37, 44-45, 60
CURRENT 41,51,56,61,73  ENDIF 5 12,44, 55,69
ENDOF 37, 44-45, 60
EQU 9
D ERASE 45
ERROR 45
D+ 40 EVENT? 45,73
D- 40 EXECUTE 45
D. 40 EXIT 28,45
D.R 41 EXPECT 46, 62
DABS 41 EXTERNAL 10, 15
DATA-PAGE 8, 14
DECIMAL 41
DEFER 39, 41, 69 F
DEFINITIONS 41, 73
DEG>RAD 41 Fl 46
DEPTH 42 F# 48
DIGIT 42 F#IN 48
DINT 42 F* 47
DISP-ERROR 42 F+ 46
DISPLAY 6 F, 46
DNEGATE 42 F- 46
DNORM 42 F. 46
DO 22, 31, 36, 42, 45, 56-57 47
DOES> 39-40, 43 F10°X 48
DP 33 F= 47
DPL 60 F=0 47
DROP 43 F@ 48
F<0 47
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F> 47 FXAN 53
F>0 47 FXAY 53

FABS 48

FACOS 48

FARRAY 48 G
FASIN 49

FCONSTANT 49

FCOS 49

FDROP 49 H
FDUP 49 HALT 53, 64

FE"X 49 HALT? 54

FFRAC 49 HERE 13, 22,54
FILL 49 HOLD 28,54
FIND ~50 HOST& TARGET 11
FINIS 10 HOST-COMPILATION 11, 17
FINIS-CODE-PAGE 10

FINT 50

FLITERAL 50 |
FLN 50

FLOATS 50, 55 | 54

FLOG 50 ;12

FLUSH 51,71 IF 5,12, 44,55, 69
FMAX 51 IF( 56,12

FMIN 51 IMMEDIATE 12, 55
FNEGATE 51 IN-EMULATOR 12
FNUMBER? 50-51 INIT-FENCE 13
FORGET 51 INIT-MULTI 55
FORTH 52,55 INIT-TCBS 55
FOVER 52 INTEGER? 50, 55
FROM 57,10, 15-16 INTEGERS 50, 55
FROM-FILE 5,7, 11, 15-16 INTERNAL 13
FROT 52 INTERPRET 55
FSEPERATE 52 ISFENCE 13
FSIGN 52

FSIN 52

FSQR 52 J
FSWAP 52

FTAN 53 J 56

FVARIABLE 53
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K N
KERNEL 8, 13 NAME 59
KERNEL-RAM 8, 14 NEGATE 59
KEY 56 NIP 59
KEY? 54, 56 NO-HEADS 10-11, 15
NO-LOG 15
NOOP 59
L NOT 60, 64
NUMBER? 20, 50, 55, 60
L: 13
LABEL 14
LATEST 56 ')
LEAVE 57
LINK> 57 OF 37, 44-45, 60
LIT 42,57 OFF 60
LITERAL 42,57, 75-76 ON 60-61
LOAD 14,17 ONLY 61
LOAD-USING 14 ONWARDS 15
LOG 14 OR 61, 66
LOOP 31, 36, 42, 45, 56-57 ORDER 61
ORG 16
OUT 36, 39
M OUTPUT-EMULATOR 16
OVER 61
M* 58
M/MOD 58
MARK 30 =)
MAX 58
MEM-BASE 15 P 61
MEM-END 15 P 5
MIN 58 P@ 61
MOD 58 PAD 62
MOVE 58 PAGE-WORD 8
MSG? 58, 66, 73 PAGED-VOCABULARY 16
MU/MOD 58-59 PAUSE 62
MULTI 59 PICK 62
PLACE 62
PREVIOUS 62
PRN: 16
PTO 16
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SINGLE 66
SINT 67
Q SKIP 25, 66-67
SMUDGE 67
QUERY 62 SOURCE 67
QUIT 32,63 SP! 64-65, 67
SP@ 64-65, 67
SPACE 67
R SPACES 67
RO 6465 SPAN 46
R@ 54 63 STATE 55, 68
R> 63 STATUS 68
RECURSE 63
REPEAT 35, 63, 74
RESET-BIT 64, 66, 70 T
RESTART 17,64 TAB-WIDTH 68
RESTORE-INT 64, 66 TARGET-COMPILATION 11, 17
ROLL 64 TARGET-ONLY 11
ROOT 61 TARGET-WIDTH 15, 17
ROT 52,64 TASK# 66
RP! 64-65 TEST-BIT 66, 68, 70
RP@ 64-65 THEN 44, 55, 69
THERE 22
THRU 10-11, 17, 69
S THRU-USING 10-11, 18
S 5 TIB 35,62, 69
0 6465 TO-DO 34,69
= 65 TO-EVENT 69
oD 65 TO-TASK 69
SF 65 TOGGLE 70
SAVE-BUFFERS 51,6571 ~ TOGGLEBIT 66,70
SAVE-INT 64, 66 TUcK: 70
SCAN 25, 66-67 TYPE 20,70
SELF 66
SEND-BYTE 6
SEND-MESSAGE 66
SET-BIT 66,70
SIGN 28, 66
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u. 70

U< 70

U> 70

umM* 70
UM/MOD 59, 71
UNTIL 35,71
UPC 71
UPDATE 36, 65, 71
UPPER 71
USE 18
USE-CODE 18
USE-DATA 18
USER 72
USING 18

Vv

V-FIND 72-73
VARIABLE 40, 72
VOCABULARY 52,73

VOCS 73

W
WAIT 64,73
WAIT-EVENT/MSG 73
WARM 74
WHILE 35,63, 74
WITHIN? 74
WORD 25, 29, 55, 74
WORDS 74

X
XOR 75
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