Standard Forth (ANSI INCITS 215-1994) Reference (RED _ = no defined interpretation semantics )
CORE word set (133 words):

! (x a-addr --) # (udl - ud2) #> (xd -- c-addr u) #S (udl - ud2)

! ("<spaces>name" -- xt ) ( Execution: ( "ccc<paren>"--) * (nllul n2\u2 - n3lu3) */ (nln2n3--n4d)

*/MOD _ (nln2n3--n4dns) + (nllul n2\u2 -- n3\u3) +! (nlu a-addr --)

+LOOP _ Compilation: ( C: do-sys -- ) Run-time: (#n --) (R: loop-svsl -- | loop-sys2 ) . (x--) - (nllul n2\u2 - n3lu3)

. (n--) V" Compilation: ("ccc<gquote>" --) Run-time: ( --) / (nln2--n3)

/MOD (nln2--n3nd) 0< (n--flag) 0= (x--flag) 1+ (nllul - n2\u2)

1- (nllul —-n2u2) 2! (x1 x2 a-addr --) 2* (x1--x2) 2/ (x1--x2)

2@ (a-addr - x1 x2) 2DROP  (x/x2--) 2DUP (xI x2 -xIx2xlx2) 20VER  (xI x2x3 x4 - x1 x2 x3 x4 xI x2)
2SWAP  (xI x2x3 x4 -x3 x4 xIlx2) : (C: "<spaces>name" -- colon-sys ) Initiation: (i*x -- i*x ) (R: -- nest-sys ) name Execution: ( i*x -- j*x)

; Compilation: ( C: colon-sys -- ) Run-time: (-- ) (R: nest-sys -- ) < (nl n2--flag) < -

= (x1 x2 - flag) > (nl n2 --flag) >BODY  (xt-- a-addr) >IN (- a-addr)

SNUMBER (ud!l c-addrl ul -- ud2 c-addr2 u2) >R Execution: (x--)(R:--x) ?DUP (x--0]xx)

Q (a-addr —- x) ABORT  (i*x --)(R:j*x--) ABORT" Compilation: ( "ccc<quote>" --) Run-time: (i*xx/ —- | i*x) (R:j* - |j*)
ABS n--u ACCEPT ( c-addr +nl -- +n2) ALIGN (--) ALIGNED (addr -- a-addr)

ALIOT (n--) AND (xIx2--x3) BASE (- a-addr)

BEGIN  Compilation: (C: -- dest) Run-time: (--) BL (-- char) c! (char c-addr --)

C, (char --) ce (_c-addr - char) CELL+  (a-addrl - a-addr2) CELLS (nl--n2)

CHAR ("<spaces>name" -- char) CHAR+  (c-addrl -- c-addr2) CHARS (nl--n2)

CONSTANT (x "<spaces>name" --) name Execution: (- x) COUNT  ( c-addrl -- c-addr2 u) CR -

CREATE ( "<spaces>name" --) name Execution: ( -- a-addr) DECIMAL (--) DEPTH - +n

DO Compilation: ( C: -- do-sys ) Run-time: (nl|ul n2|u2 --) (R: -- loop-sys )

DOES>  Compilation: ( C: colon-sysl -- colon-sys2 ) Run-time: (--) ( R: nest-sysl --) Initiation: (i*x -- i*x a-addr ) (R: - nest-sys2 ) name Execution: (i*x -- j*x)

DROP (x--) DUP (x-—-xx) ELSE Compilation: ( C: origl -- orig2 ) Run-time: (--)

EMIT X - ENVIRONMENT? ( c-addr u -- false | i*x true) EVALUATE  (i*tc-addru --j*x)
EXECUTE (i*xxt--j*x) EXIT Execution: (--) (R: nest-sys --) FILL (_c-addr u char --) FIND (c-addr -- c-addr 0 | xt 1 | xt-1)
FM/MOD (dlnl --n2n3) HERE -- addr HOLD (char --)

I Execution: (-- n|u ) (R: loop-sys -- loop-sys ) IF Compilation: ( C: -- orig ) Run-time: (x --)

IMMEDIATE (-- INVERT (x/ --x2) J Execution: ( - nlu ) (R: loop-sysl loop-sys2 -- loop-sysl loop-sys2 )

KEY (--char) LEAVE __ Execution: (--) (R: loop-svs -- ) LITERAL Compilation: (x --) Run-time: (-- x)

LOOP Compilation: ( C: do-sys --) Run-time: ( -- ) (R: loop-svsl -- | loop-sys2 ) LSHIFT (x/u--x2) M* (nln2--d)

MAX (nln2--n3) MIN (nln2--n3) MOD (nln2--n3) MOVE (addrl addr2 u --)
NEGATE (nl --n2) OR (xIx2--x3) OVER (xI x2 —-xIx2xl)

POSTPONE __ Compilation: ( "<spaces>name" --) QuUIT (=) (Rii*x--) R> Execution: (--x)(R:x--)
R@ Execution: (-x)(R:x-—-x) RECURSE Compilation: ( --) REPEAT Compilation: ( C: orig dest -- ) Run-time: ( --)

ROT (xIx2x3 --x2x3x1) RSHIFT (x/u--x2) s" Compilation: ("ccc<quote>" --) Run-time: ( -- c-addr u )

S>D (n--d) SIGN n-- SM/REM (dlnl--n2n3) SOURCE (- c-addr u)

SPACE _ (--) SPACES (»n-- STATE  (--g-addr) SWAP (xIx2--x2xI)

THEN Compilation: ( C: orig -- ) Run-time: ( --) TYPE (c-addr u --) U. (u--)

U< (ul u2 --flag) UmM* (ul u2 —-ud) UM/MOD  (ud ul --u2u3) UNLOOP Execution: ( --) ( R: loop-sys -- )
UNTIL _ Compilation: ( C: dest --) Run-time: (x --) VARIABLE ( "<spaces>name" --) name Execution: ( -- a-addr)

WHILE  Compilation: ( C: dest -- orig dest ) Run-time: ( x -- WORD (char "<chars>ccc<char>" -- c-addr)

XOR (xIx2--x3) [ Execution: (--) ['1] Compilation: ( "<spaces>name" -- ) Run-time: ( -- xt)
[CHAR] Compilation: ( "<spaces>name" -- ) Run-time: ( -- char) ] (--)

Quartus Handheld Software - www.quartus.net - Page 1 of 4



Standard Forth (ANSI INCITS 215-1994) Reference (RED _ = no defined interpretation semantics )
CORE EXT word set (46 words):

#TIB (--a-addr) . ( Execution: ( "ccc<paren>"--) _.R (nln2--) 0<> (x--flag)
0> (n--flag) 2>R Execution: (x/ x2 --) (R: - xI x2)
2R> Execution: (--x/ x2) (R:x/ x2--) 2RQ@ Execution: (--x/ x2) (R:xI x2 - xI x2)
:NONAME ( C: -- colon-sys ) ( S: -- xt) Initiation: ((i*x - i*x ) (R: -- nest-sys ) xt Execution: ( i*x -- j*x ) <> (x1 x2 --flag)
?DO Compilation: ( C: -- do-sys ) Run-time: ( nl|ul n2\u2 --) (R: -- | loop-svs ) AGAIN  Compilation: ( C: dest --) Run-time: ( --)
c" Compilation: ( "ccc<quote>" --) Run-time: ( -- c-addr) CASE Compilation: ( C: -- case-sys ) Run-time: ( --)
COMPILE, Execution: (xt--) CONVERT ( dI c-addrl -- ud2 c-addr?2 ) ENDCASE Compilation: ( C: case-sys -- ) Run-time: ( x --)
ENDOF _ Compilation: ( C: case-sysl of-sys -- case-sys2 ) Run-time: ( --) ERASE (addr u —-) EXPECT (c-addr tn --)
FALSE (- false ) HEX - MARKER ( "<spaces>name" --) name Execution: ( --)
NIP (x1x2--x2) OF Compilation: ( C: -- of<sys ) Run-time: (x/ x2 - | x1) PAD (- c-addr)
PARSE  ( char "ccc<char>" -- c-addr u) PICK (xu..xIxOu-—-xu..xIx0xu) QUERY  (--) REFILL (--flag)
RESTORE-INPUT (xn..xln--flag) ROLL (xuxu-1 ... x0 u - xu-1 ... x0 xu )SAVE-INPUT (—-xn..xln) SOURCE-ID (--0]-1)
SPAN (--a-addr ) TIB (- c-addr) TO Interpretation: ( x "<spaces>name" --) Compilation: ( "<spaces>name" --) Run-time: ( x -- )
TRUE (- true) TUCK (xI x2--x2x1x2) U.R (un-) U> (ul u2 --flag)
UNUSED (--u VALUE _ (x "<spaces>name" --) name Execution: ( -- x) WITHIN (nllul n2\u2 n3|u3 -- flag)
[COMPILE] Compilation: ( "<spaces>name" --) \ Execution: ( "ccc<eol>"--)
BLOCK word set (8 words): BLK (--a-addr) BLOCK __ (u -- a-addr) BUFFER (u -- a-addr )
EVALUATE  (i*x c-addru --j*x) FLUSH (--) LOAD (i*xu-—-j*)
SAVE-BUFFERS (--) UPDATE (--)
BLOCK EXT word set (6 words): EMPTY-BUFFERS (--) LIST (u--) REFILL (--flag)
SCR (- a-addr) THRU (i*xul u2 - j*x) \ Execution: ( "ccc<eol>"--)

DOUBLE word set (20 words):

2CONSTANT ( x/ x2 "<spaces>name" -- ) name Execution: ( -- x/ x2) 2LITERAL Compilation: ( x/ x2 --) Run-time: ( -- x/ x2)
2VARIABLE ( "<spaces>name" --) name Execution: ( -- a-addr ) D+ (dludl d2|ud2 -- d3ud3 ) D- (dludl d2|ud2 -- d3ud3 )
D. (d--) D.R (dn--) DO< (d--flag) DO= (xd -- flag )
D2* (xdl -- xd2) D2/ (xdl - xd2) D< (dl1d2--flag) D= (xdl xd2 - flag )
D>S (d--n) DABS d-—-ud DMAX (dld2--d3) DMIN (dld2--d3)
DNEGATE (d/ --d2) M*/ (dlnl +n2 --d2) M+ (dludl n -- d2|ud2 )
DOUBLE EXT word set (2 words): 2ROT (x1 x2 x3 x4 x5 x6 - x3 x4 x5 x6 xI x2) DUL (udl ud? - flag )
EXCEPTION word set (2 words): CATCH  (i*cxt--j*x0]i*xn) THROW  (k*xn--k*c|i*xn)
EXCEPTION EXT word set (2 words): ABORT  (i*r--)(R:ij*x--) ABORT" Compilation: ( "cce<quote>"--) Run-time: (i*xx/ -- | i*x) (R:j*x - | j*x)
FACILITY word set (3 words): AT-XY (ulu2--) KEY? (--flag) PAGE (=)
FACILITY EXT word set (6 words): EKEY - u EKEY>CHAR (u --u false | char true) EKEY? - fla
EMIT? -- fla MS U -- TIME&DATE (-- +nl +n2 +n3 +n4 +ns5 +n6)
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Standard Forth (ANSI INCITS 215-1994) Reference
FILE word set (21 words):

BIN (faml -- fam2)
FILE-POSITION ( fileid -- ud ior)

( ("cce<paren>"--)
DELETE-FILE ( c-addr u -- ior)

(RED __ = no defined interpretation semantics )

INCLUDED _ (i*x c-addr u --j*x) OPEN-FILE ( c-addr u fam -- fileid ior)

CLOSE-FILE  (fileid -- ior) CREATE-FILE ( c-addr u fam -- fileid ior)
FILE-SIZE (fileid -- ud ior) INCLUDE-FILE (i*x fileid -- j*x)
R/O (- fam) R/W (- fam )

READ-FILE ( c-addr ul fileid -- u2 ior)

READ-LINE ( c-addrul fileid -- u2 flag ior)

REPOSITION-FILE (ud fileid -- ior )

RESIZE-FILE (ud fileid -- ior) S"

Interpretation: ( "ccc<quote>" -- c-addr u) Compilation: ( "ccc<guote>"--) Run-time: ( -- c-addr u)

SOURCE-ID (--0]-1|fileid) w/o (--fam)

FILE EXT word set (4 words): FILE-STATUS (i*x c-addru -- j*x)

WRITE-FILE (_c-addr u fileid -- ior) WRITE-LINE (_c-addr u fileid -- ior)

FLUSH-FILE  ( fileid -- ior) REFILL (--flag)

RENAME-FILE

(c-addrl ul c-addr2 u2 -- ior) (F: before -- after)

FLOATING word set (31 words):

>FLOAT ( c-addr u -- true | false ) (F: --r|) D>F (d--)(F.--r)

F+ (F:rlir2-r3) F- (F:rlir2-r3)

FO= (—-flag) (F:r--) F< (-flag) (F:rivr2--)
FALIGN (--) FALIGNED (addr -- f-addr)
FDEPTH (--+n) FDROP _ (F:r--)

FLITERAL Compilation: (F:r--) Run-time: ( F:--7)

FLOOR (F:rli--r2) FMAX (F:rlr2--r3)

FOVER (F:irlir2-—-rir2rl) FROT (F:rlr2r3--r2r3rl)

FVARIABLE ("<spaces>name" --) name Execution: ( --faddr)

FLOATING EXT word set (41 words):

F! (faddr --) (F:r--) F* (F:rlr2--r3)

F/ (F:rlir2--r3) FO< (—-flag) (F:r--)
F>D (—-d)(F:r--) F@ (fraddr --) (F:—-r)
FCONSTANT ("<spaces>name" --) (F:r--) name Execution: (--) (F:--r)
FDUP (Fir-—-rr)

FLOAT+ (faddrl -- f~addr2 ) FLOATS (nl--n2)

FMIN (F:rlr2--r3) FNEGATE (F: 7/ --r2)
FROUND (F:rl--r2) FSWAP (F:rlr2-—-vr2rl)

REPRESENT ( c-addr u -- n flagl flag2 ) (F:r --)

DF! (df-addr --) (F:r--) DF@ (df-addr --) (F: --r) DFALIGN (--) DFALIGNED (addr -- df-addr)
DFLOAT+ ( df-addrl -- df-addr2 ) DFLOATS (nl --n2) Fx* (F:rlr2--r3) F. (=)(F:r--)
FABS (F:rl--r2) FACOS (F:rl--r2) FACOSH (F:ri--r2) FALOG (F:rl--r2)
FASIN (F:rl--r2) FASINH (F:rl--r2) FATAN (F:rl--r2) FATAN2 (F:rlr2--r3)
FATANH (F:ri--r2) FCOS (F:rl--r2) FCOSH (F:rl--r2) FE. (-=)(F:r--)
FEXP (Firl--r2) FEXPM1 (F:rl--r2) FLN (Firl--r2) FLNP1 (F:rl--r2)
FLOG (F:rl--r2) FS. (—-)(F:r--) FSIN (F:rl--r2) FSINCOS (F.rl--r2r3)
FSINH (F:rl--r2) FSORT (F:rl--r2) FTAN (Firl--r2) FTANH (F:rl--r2)
F~ (-flag) (F:rir2r3--) PRECISION (--u SET-PRECISION (u--) SF! (sf~addr --) (F:r--)
SF@ (sfaddr - ) (F: --r) SFALIGN (--) SFALIGNED ( addr -- sf-addr ) SFLOAT+ (sf-addrl -- sf~addr2 )
SFLOATS (nl --n2)
LOCAL word set (2 words): (LOCAL) (c-addr u --) local Execution: (- x)

TO Interpretation: ( x "<spaces>name" --) Compilation: ( "<spaces>name" -- ) Run-time: ( x --)
LOCAL EXT word set (1 word): LOCALS | Compilation: ( "<spaces>namel" "<spaces>name2" ... "<spaces>namen" "|" -- ) Run-time: (xn ... x2 xI --)
MEMORY word set ( 3 words): ALLOCATE  (u -- a-addr ior) FREE (a-addr -- ior) RESIZE (ag-addrl u -- a-addr2 ior)
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Standard Forth (ANSI INCITS 215-1994) Reference (RED _ = no defined interpretation semantics )
TOOLS word set (5 words):

.S - ? (a-addr --) DUMP (addr u --) SEE ( "<spaces>name" --)
WORDS (--)

TOOLS EXT word set (13 words):

;CODE __ Compilation: ( C: colon-sys -- ) Run-time: (--) ( R: nest-sys -- ) name Execution: (i*x -- j*x)

AHEAD  Compilation: ( C: -- orig ) Run-time: ( --) ASSEMBLER (--) BYE --

CODE ("<spaces>name" -- ) name Execution: ( i*x -- j*x) CS-PICK Execution: ( C: destu ... orig0\dest0 -- destu ... orig0\dest0 destu ) ( S: u --)
CS-ROLL (S:u--) EDITOR (--) FORGET ("<spaces>name" --) STATE  (--g-addr)

[ELSE] Execution: ( "<spaces>name.... " --) [IF] Execution: ( flag | flag "<spaces>name ... " --)

[THEN] Execution: (--)

SEARCH word set (9 words):

DEFINITIONS (--) FIND (c-addr - c-addr 0 | xt 1 | xt -1 ) FORTH-WORDLIST ( -- wid)
GET-CURRENT _ ( -- wid) GET-ORDER ( -- widn ... widl n) SEARCH-WORDLIST (c-addr u wid -0 | xt1 | xt-1)
SET-CURRENT (wid --) SET-ORDER (widn ... widl n --) WORDLIST (--wid)

SEARCH EXT word set (5 words):

ALSO - FORTH () ONLY - ORDER (=)
PREVIOUS (--)

STRING word set (8 words):

-TRAILING ( c-addrul -- c-addr u2) /STRING (c-addrl ul n -- c-addr2 u2) BLANK  (c-addru --) CMOVE _ ( c-addrl c-addr2 u --)
CMOVE> (c-addrl c-addr2 u --) COMPARE ( c-addrl ul c-addr2 u2 --n) SEARCH ( c-addrl ul c-addr2 u2 -- c-addr3 u3 flag)

SLITERAL Compilation: ( c-addrl u --) Run-time: ( -- c-addr2 u )

Table 3.1 — Data types Symbol Data type Size on stack Table 2.1 — Parsed text abbreviations

Symbol Data type Size on stack  djud® double-cell number 2 cells Abbreviation __Description

flag flag Lcell —xd unspecified cell pair 2 cells <char> the delimiting character marking the end of the string being
true true flag 1 cell  colon-sys  definition compilation implementation dependent parsed

false false flag 1 cell do-sys do-loop structures implementation dependent <chars> zero or more consecutive occurrences of the character char
char character Lcell |case-sys CASE structures implementation dependent <space> a delimiting space character

n signed number 1 cell of-sys OF structures implementation dependent <spaces> zero or more consecutive occurrences of the character space
+n non—negative number 1 cell orig control-flow origins implementation dependent <quote> a delimiting double quote

u unsigned number 1 cell dest control-flow destinations implementation dependent <paren> a delimiting right parenthesis

nfu' number Lcell  loop-sys loop-control parameters implementation dependent <eol> an implied delimiter marking the end of a line

X unspecified cell Lcell  nest-sys definition calls implementation dependent ccc a parsed sequence of arbitrary characters, excluding the delimiter
xt execution token Leell %, j*x, k* any data type 0 or more cells character

addr address 1 cell name a token delimited by space, equivalent to ccc<space> or
a-addr aligned address Lcell 1 May be either a signed number or an unsigned number depending on context. cce<eol>

c-addr character-aligned address Lcell |2 May be either a double-cell signed number or a double-cell unsigned number

d double-cell signed number 2 cells depending on context.

+d double-cell non-negative number 2 cells 3 May be an undetermined number of stack entries of unspecified type. For

ud double-cell unsigned number 2 cells examples of use, see 6.1.1370 EXECUTE, 6.1.2050 QUI T.
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