eForth Overview by c.H. Ting

Here just code. The complete file can be found at www.exemark.com under Forth

\ The following registers are requlred

\ for a virtua Forth computer

\ Forth Register 8086 Register Functi

\ SI Interpreter Pointer
\ E SP Data Stack Pointer
\ RP RP Return Stack Poin!
N aX Word or Work Pointer
\ up (in memory ) User Area Pointer
Variable IP  \ Interpreter Pointer

Variable \ k  Pointer

Variable \ Pointer

Variable \ Pointer

Variable \ Pointer

b b i P P P P P Pl P P P P P P PP P P P PP P P P P //////// b e o .

Load next word in

\ (BX)
\ }ump directly to the word thru
\ 2 (SI) now points to roxt word
\ Run_addre: in a colon word. \ 2
\ exchange pomters
\ push return stack
N Testore the pointers
3 \ new list a ss
CODE EXIT \ Terminate a colon definition. \3
CHG ~ BP,SP \ exchange pointers
POP  SI \ pop return sta
XCHG  BP,SP \ restore the pam:e:s
$NEXT
1.2 mmo;y Memory u:
rth is separated :|.nto the following areas:
Cold boot OH- Cold start and variable initial values
Code dictionary 180H-1344H Code dictionary growing upward
Free space 46H-33E4H Shared bg code/name dictionaries
Name /word 33E6H-3BFFH Name dictionary growing downward
Data stack 3C00H-3E7EH Growing downward
TIB - Growing upwa:
Return stack 387 I owing downward
Deei Vaztabtes 3P00M-aFERH
;; Memory allocation
i 0//:ede>——//——<name//up> <sp//t1b>——rp//em
Coop  EQU 802008 LERa At W ctor
Us Q0 S4iCELLL juser area size in cells
RTS  EQU 64*CELL ,zeturn stack/TIB s
RPP  EQU EM-8*CELLL iStart of return stack (REO
TIBB EQU RPP-RTS IRetminal Input butfer (TTB
SPP  EQU TIBB-8*CELLL start of data stack (sE0)
UPP  EQU EM-256*CELLL ;start of user area (UP0)
EQU UPP-8*CELLL  ;name dictionary
CODEE EQU COLDD+US jcode dictionary
2.0 eForth Kernel
System interface: BYE,  ?rx, tx!, lio
Inner interpreters: doLIT, doLIST, next, ?branch, branch, EXECUTE, EXIT
ry access ! . T, ce
Return stack: REG, [P RE, B>
ata stack: SP@, SP!,  DROP, DUP, SWAP,  OVER
Logic: 0<,” 1AND,  OR, XOR
Arithmetic: UMb
2.1 System Interface
CODE BYE( -- , axxt Forth ) \ 4
INT \ return to DOS
CODE ?RX (--cT | F) \ Return input character and true,
\ or a false if no input
$CODE 3, '?RX',QRX
XOR BX,BX \ BX=0 setup for false flag
MoV DL, OFFH \ inpu nd
MOV 6 \ #82B6sBIEREE console 1/0
INT 021131 \
Iz RX: ?key read
Oi s \ ALY IFe¥tended char
INZ QORX1 \ ?extended character code
INT 021H
MOV BH,AL \ extended code in msb
JMp
QRX1: MoV BL,AL
ORX2: PUSH  BX \ save character
MoV BX,-1 \ true flag
QRX3: PUSH  BX
B
CODE TX! (¢ --) § Send character c to output device. \ --- 6
POP ar
DL, OFFH \ orem 1o interpreted as input
JINZ TX1 \ do NOT allow input
DL, 32 \ change to b.
TX1: MoV AH, 6 \ DOS Direct Console I/O
INT 02in \ display character
$NEXT
CODE !'I0 ( --) \ Initialize the serial I/O devices. \ -
$NEXT
2.2 Inner Interpreter
$NEXT \ 8
LODSW \ load next word into We (AX)
Jup \ jump directly to the word wp
ENDM \ IP (SI) now pomts to the next word
doLIST ( a \ Run address list in a colon word. \ 9
XCHG 'BP,SP \ exchange pointe:
PUSH T \ push return stack
XCHG  BP,SP \ Testore the pointers
BOP st \ new list a s
NEX!
CODE EXIT \ Terminate a colon definition. \ -- 10
XCHG  BP,SP \ sxchange pointers
POP SI \ pop return stack
XCHG ~ BP,SP \ Testore the pointers
$NEX"
CODE EszggrE 1gxca - \ Execute the word at ca. \ --11
JMP BX \ jump to the code address
CODE doLIT ( -- w ) \ Push inline literal on data stack. \ 12
et, the literal compiled in-line
PUSH ax \ push literal on the st:
SNEXT \ Sxecuts next word after literal
2. Iaops and Branches
CODE next \ Decrement index and exit loop \ - 13
\ if index is less than 0.
suB WORD PTR [BP],1  \ decrement the index
Jc NEXT \ ?decrement below 0
tgov SI,0[sI] \ no, continue loop
NEXT1: ADD BR,2 \ fe3¢ RO the index
ap s1,2 LEe 18
CODE %branch ( £ -- ) \ Branch . 1{ flag is zero.
POP BX \ goE
OR BX,BX \ ?fla
Jz \ yes, so_branch
ap sI,2 \ $oiat e to next cell
ERANL:  BOV sI,0[S1] \ IP:=(IP), jump to new address
CODE branch ( oo ) \ Branch to an inline addres \ --15
MOV sI,0[s1] 3 hew address anconditionally
$NEXT
2.4 lhmory Access
CODE wa --) \ Pop the data stack to memory. \ --16
POP BX \ get address from tos
POP 0[BX] \ store data to that adddress
$NEXT
CODE @ (a--w) \ Push memory location to data stack. \ 17
POP  BX \ get address
PUSH  0[BX] \ fetch data
$NEXT
CODE C! (eb o) \ Pop data stack to byte memory. \ --18
POP \ g address
POP t data in a cell
oy Ofex L \ oratone byte
$NEXT
CODE C@ (b --c) \ Push byte memory content on data stack. \ 19
POP  BX \ get address
XOR  AX,AX %S0 zero the hi byte
MOV AL,0[BX] \ get low byte
PUSH  AX \ push on stack
$NEXT
2.5 Return Stack
CODE  RP@ (--a) \ Push current RP to data stack. \ - 20
PUSH  BP \ copy address to return stack
$NEXT pointer register B
CODE  RP! {;2 =) \ get the return stack pointer. \ - 21
POP BP \ copy (BP) to
$NEXT
CODE ( w ) \ Pop raturn stack to data scack \ == 22
FusH  0[BE] opy W to data s
ADD  BB,2 \ adBYst RB £or popping
$NEX"
CODE R $aa™? \ Copy top of return stack to data stack. \ 23
PUS| [BP] \ copy w to data stack
SNEX!
CODE >R é w =) Push data stack to return stack. \ - 24
SUB P, 2 \ adjust RP for
POP__ 0[BP] Pudhw to retubn g
$NEXT
2.6 Data Stack
CODE DROP ( w -- ) \ Discard top stack item \ -—-----ee- 25
ADD _ SP,2 \ adjust SP to pop
SNEXT
CODE DUE  (w _-ww) \Duplicate the top stack item. \ 26
MoV \ use BX to index the stack
odn BTaRT
$NEXT
CODE SWAP ( wl w2 -- w2 wl ) \ Exchange top two stack items. \ 27
POP BX \ get w2
POP \ get wl
PUSH BX \ push w2
PUSH AX \ push wl
$NEXT
CODE OVER  (wl w2 -- wl w2 wl) \ Copy second stack item to top \ 28
MOV BX, SP \ use BX to index the stack
PUSH  2[BX] \ get wl and push on stack
$NEXT
CODE SP@ (--a) \ Push the current data stack pointer. \ 29
MOV BX,SP \ use BX to index the
PUSH BX \ push P back
$NEXT
CODE  SP! (a--) \ set the data stack pointer. \ 30
POP sP \ safety
$NEXT
2.7 Logical Words
CODE 0< (n--"£) \ Return true if n is negative. \ - 31
POP  AX
\ 51%? extend AX into DX
PUSH DX \ push 0 or -1
$NEXT
CODE  AND (ww--w) \ Bitwise AND. (—7
POP  BX
POP  AX
AND  BX,AX
PUSH BX
$NEXT
CODE OR (ww--w) \ Bitwise inclusive OR. \ 33
POP  BX
POP  AX
OR  BX,AX
PUSH BX
$NEXT
CODE  XOR (ww--w) \ Bitwise exclusive OR. \ 34
POP  BX
P AX
OR  BX,AX
PUSH BX
$NEXT
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2.8 Pr:ulut:.ve Arxthmet.tc
CODE w W --wcy \ =
\ Add two numbers
\ return the sum and carry flag.
XOR  CX,CX \ CX=0 initial carry flag
POP  BX
POP
ADD  AX,BX
RCL  CX,1 \ get carry
PUSH AX \ push sum
PUSH  CX \ push carry
$NEXT
3.0 High Level Forth Words
3.1 Var:.ables and User Variables
doVAR ( - R> ; \ starting at 100 rather than continue
VARIABLE UP ( -- a, Pointer to the user area.)
dOUSER ( -- a, Run time routine for user variables.)
R> @ N ve user area offset
UP @ + ; \ add to user area base addr
doVOC ( -- ) R> CONTEXT ! ; \ -
FORTH ( ) dovoc T 0,0, \
doUSER ( -- a ) R> @ UP @ + ; \ -
SPO ( -z a, pointer to bottom of the data stack.)
RPO { o= 2/ pointer to bottam of the return stack )
' 2KEY { - 2/ execution vector of \"Degauit to )
'EMIT TT g SXeUHSR veStsr of &Er \ BeRauit B &N
'EXPECT ( -- a, execution vector of EXPECT. Default to 'accept'.)
'TAP ( -- a, execution vector of TAP. Defulat the KTAP.)
'ECHO ( -- a, execution vector of ECHO. Default to tx!.)
'PROMPT ( -- a, execution vector of PROMPT. Default to '.ok
BASE ( -- a,.radix base for numeric I/0. \ Default to 10.)
tmp ( -- a, a temporary storage location used in parse and find.
SPAN - 2, hold character count received by EXPECT.)
>IN -- a, hold the character pointe
while parsing inpat stream.)
#T1B ( -- a, hold the current count and address

of the terminal input buffer
Terminal Input Buffer used one cell after #TIB.)

hold the stack pointer for error checking.)
execution vector of EVAL. Default to EVI

Default to NUMBER?.

hold a pointer in building a numeric output string.)

hold the return stack pointer for error
an

a area to Specify vocabulary search order
Default to

>R >R DUP UM+ R> + DUP

@ >R UM+
IF >R DROP 1 + R) ELSE DROP THEN R>
NEXT P
THEN DROP 2DROE. -1 DUP ;
M/MO! (dn--1rq) \ floored division
DUP 0( DUP >R
IF NEGATE

>R DNEGATE R>.
THEN >R DUP 0< IF R@ + THEN R> UM/MOD R>

IF SWAP NEGATE SWAP
/MOD 3 QVER 95 SWAP M/MOD ;
MOD r ? )/ i
/ q) /MOD sm\p DROP ;
)
15
FOR DUP UM+ >R >R DUP UM+ R> + R>
t
UM* DROP ;
2DUP XOR(D< >R ABS SWAP ABS UM* R> IF NEGATE THEN ;
* /MOl (n nn--rq))RM"R>M/
* (nnn--gq) */MO DSWAPDROP,

3 6 meory Allgnmmt

IF 2 SWAP - THEN + ;

L (-- 32 ) 32 ;
>CHAR (¢ -- c )
S7F AND DUP 137 BL WITHIN IF DROP 95 THEN ;
DEPTH ( —-'n ) sPe SPO G sWAp -2 [7;
ICK (+n 2-'w) 1 + CELLS Sp@ + @ :

3 7 Memory Access

na o) SWAR OVER ¢ 4 SWAP ! ;

3 da-- OVER ! CELL+ !

(a D\‘JP CELL+ e SWAP @
COUNT b ce
HERE - a ;
PAD -- a ) HERE 80 +
TIB (22 3] ¥TIB ceiee
GEXECUTE ( a - ) @ ?DUP IF EXBCUTE THEN ;

u
FOR AFT >R DUP c@ R C!' 1+ R> 1+ THEN NEXT 2DROP ;

FILL Y
FOR SWAP AFT 2DUP C! 1 + THEN NEXT 2DROP ;
-TRAILING ( b u u
FOR AFT BL OVER RG + C@ <
IF R> 1 + EXIT THEN THEN

NEX
PACKS (b -~ a) \ null £ill

ALIGNED DUP >R OVER

DUP 0 2 UM/MOD DROP

~OVER + 0 SWAP ! 2DUP C! 1 + SWAP QMOVE R> ;

4. O Text Interpreter
Accept text input from a terminal

Parse out commands from input text
Search dxctxcnary
Execute command:
Translate mumbers into binary
Display numbers in text form
Hanle errors gracefully

4.1 Numeric Output
: DIGIT (u--c OVER < 7 AND + 48 + ;
: EXTRACT ( n base -- nc ) 0 SWAP UM/MOD SWAP DIGIT ;
<# ( PAD
HOLD ( ) HI.D@l DUP HLD ! C! ;
# ( u) EXTRACT HOLD ;
#s ( 0) BEGIN # DUP WHILE REPEAT ;
SIGN ( ) 0< IF 45 HOLD Ti ;
#> E bu ; ROP HLD @ PAD OVER
str bu DUE >R ABS FSR srbw o> ;
( 16 BASE ! ;
DECIMAL  ( 16 Bask
4.2 Number Output
str
E Convert a sxgned 1m:eger to a numeric string.)
DUP >R save a copy o
S ( use absolute of n)
<# #s convert all digits)
B> SIGN { add sign from n)
X ¢ number string addr and length)
( Use radix 16 as base for numeric conversions.)
16 BASE !
DECIMAL

(--)
( Use radix 10 as base for numeric conversions.
(

\ Display an integer in a field
olumns,
xr'st;
mnt leadln spaces)
olumn format)

right Justified.)

in
Display an unsigned integer in n column,
right justified.)
>R (_save column m
<# #> R> ( convert unsi number)
QVER - SEACES ( print leading  Spaces)
TYPE ; gp' number in +n
u.
( Display an unsigned integer in free format.)
<# #S #> ( convert unsigned number! ?
SPACE print one leading space
TYPE BT

Til n)t number)
{ Display an integer in free format,
prece oCecded by a g;ace )
BASE € 10 XOR = ('if mot in decimal mode)
EXIT THEN ( print unsigned number)
str SPACE TYPE ; ( print signed number if decimal)
a

( stplay the contents in

a memory cell.)
mmand)

@ . ; ( very simple but useful cor
4.3 Numeric Input
: DIGIT? (cbase -- u t)

>R 48 - 9

1F 7, DUP 10 < OR THEN DUP R> U< ;
:uuua!:n‘ nT|aF)

BASE @ >R oovancoUNT(aobn)

OVERCG36

IF HEX SWAP 1 4 SWAP 1 - THEN (12 0b'n')

ov-anc@as R ('a 0bn)

SWAP RE@ - @+(an"n“)?DUP

IFl—(aO

FOR DUP >R C@ "hase @ pIeIT?

BASE +
NEXT DROP R@ ( b "sx.qn IF NEGATE THEN SWAP
ELSE R> B> ( b 2DROP ( digit number) 2DROP 0

index!
THEN R> ( n ?sign) 2DROP R> BASE ! ;

4.4 Bas:l.c I/0
A compiled string” ... ;
.""An output string" ...

| F ) !?KEY @ExECUTE ;

BEGIN 7KEY UNTIL

'EMIT QEXECU'

?KEY DUP T Bpkop KeY 13 =
EMT’

THEN ;

EMIT ;
n ¢ \ ?2?ANS conflict
MAX FOR AFT DUP EMIT THEN NEXT DROP ;

SWAP
SPACES ( +n -- )  BL CHARS ;

TYPE (b u -- ) FOR AFT DUP C@ EMIT 1 + THEN NEXT DROP ;

)

0<

Vocabular; stack 8 cells follwing CONTEXT.)
oint to the vocabulary to be extende
efault to FORTH.
Vocabulary link uses one cell after CURRENT.)
cp point to the e code dictionary.)
53 } point to the EOReOn S0 RS name dili¥aly )
LAST FPoint to the last name in the mame dictionary.)
3.2 Common Function:
?DUP, ROT, 2DROP, and 2DUP \ are stack operators supplementing
e four classic stack operators
DUP, SWAP, OVER and DROP.
(w--ww|O0) DUP _IF DUP THEN ;
{Wiw2 w3 - 'w2 w3 wl) >R SHAP R> SWAP
W - DROP DROP ;
(Wl w2 -- wl w2 wl w2 ) OVER OVER ;
(ww UM+ DROP ;
(w - -1 XOR ;
(n-- NOT 1 +
(d-- N 1 UM+ R> + ;
Edd >R SWAP >R UM+ R> R> + +
ww NEGATE + ;
(n-—- DUP 0< IF NEGATE THEN ;
3.3 Comparison
w W ) XOR IF 0 EXIT THEN
(uu ) 2DUP XOR 0< IF SHAP | DROP 0< EXIT THEN - 0< ;
(nn ) 2DUP XOR 0< EXIT THEN -
(nn ) P S wAPTm‘.NDRoP,
MIN (nn ) 2DUP SWAP < IF SWAP THEN DROP
WITHIN (uul uh - t) OVER - >R - R>U< ; \ ul <= u < uh
3.4 Divide
/MOD ( ud u -- ur uq )
2DUP_U:
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BASE @ 10 XOR IF U. EXIT THEN str SPACE TYPE ;
e .

CR (=) 13 EMIT 10 EMIT ;
do$ ( a)
R> R¢ R> COUNT + ALIGNED >R SWAP >R ;
s (--a) do$ ;
" ( ) do$ COUNT TYPE ; COMPILE-ONLY
LR (n+4n --) >R str R> OVER - SPACES TYPE ;
:U.R (u+n --) >R <# #S #> R> OVER - SPACES TYPE ;
T UL ( <# #S #> SPACE TYPE ;
(
(

n
u
u -
n
a

4.5 Parsing

i parse (buc -- bu delta ; <string> )
tmp ! OVER >R DUP \ buu
IF 1 - tmp @ BL =

IF \ b u' \ 'skip'
FOR BL OVER C@ - 0< NOT WHILE 1 +
NEXT ( b) R> DROP 0 DUP EXIT \ all delim
THEN R>

THEN OVER SWAP \ b' b' u' \ 'scan'
FOR tmp @ OVER C@ - tmp @ BL =
IF 0< THEN WHILE 1 +
NEXT DUP >R ELSE R> DROP DUP 1 + >R
THEN OVER - R> - EXIT
THEN (b u) OVER R> -
PARSE (c--bu ; <string> )
>R TIB >IN @ + #TIB @ >IN @ - R> parse >IN +! ;
- ( -- ) 41 PARSE TYPE ; IMMEDIATE
( ( -- ) 41 PARSE 2DROP ; IMMEDIATE
\ ( --) #TIB @ >IN ! ; IMMEDIATE
: CHAR ( -- c ) BL PARSE DROP C@ ;
: TOKEN ( -- a ; <string> )
BL PARSE 31 MIN NP @ OVER - CELL- PACK$

: WORD (c -- a; <string> ) PARSE HERE PACK$ ;

4.6 Dictionary Search

NAME> (a-- xt) CELL- CELL- @ ;
SAME? (aau--aaf)\ -0+)
FOR AFT OVER R@ CELLS + @
OVER R@ CELLS + @ - ?DUP

IF R> DROP EXIT THEN THEN
NEXT 0 ;
find (ava--xtna|aF)
SWAP va a
DUP C@ 2 / tmp ! \ va a \ get cell count
DUP @ >R \ va a \ count byte & 1st char
CELL+ SWAP \ a' va
BEGIN @ DUP \ a' na na

IF DUP @ [ =MASK ] LITERAL AND R@ XOR \ ignore lexicon bits
IF CELL+ -1 ELSE CELL+ tmp @ SAME? THEN
ELSE R> DROP EXIT

WHILE CELL- CELL- \ a' la
REPEAT R> DROP SWAP DROP CELL-
: NAME? a--xtna|aF
CONTEXT DUP 2@ XOR IF CELL- THEN >R \ context<>also
BEGIN R> CELL+ DUP >R @ °?DUP

WHILE find ?DUP

UNTIL R> DROP EXIT THEN R> DROP 0 ;

DUP NAME> SWAP ;

bb--bbb)
>R OVER R> SWAP OVER XOR
IF 8 'ECHO @EXECUTE

32 'ECHO @EXECUTE

8 'ECHO @EXECUTE
THEN ;

\ backspace

\ distructive
\ backspace

: bot eot cur ¢ -- bot eot cur )
DUP 'ECHO @EXECUTE OVER C!
KTAP ot eot cur ¢ -- bot eot cur )
DUP 13 XOR
IF 8 XOR IF BL
THEN DROP SWAP
accept (b u

TAP ELSE "H THEN EXIT
DROP DUP ;
--bu)
OVER + OVER
BEGIN 2DUP XOR
WHILE KEY DUP BL - 95 U<

IF TAP ELSE 'TAP GEXECUTE THEN
REPEAT DROP OVER -
: EXPECT (bu-—)
: QUERY (--)
TIB 80 'EXPECT GEXECUTE #TIB !

'EXPECT GEXECUTE SPAN ! DROP ;
DROP 0 >IN ! ;

4.8 Error Handling

: CATCH ca -- err#/0 )
( Execute word at ca and set up an error frame for it.)
sP@ >R ( save current stack pointer on return stack )
HANDLER @ >R ( save the handler pointer on return stack )
RP@ HANDLER ! ( save the handler frame pointer in HANDLER )

(ca ) EXECUTE ( execute the assigned word
over this safety net )
normal return from the executed word )

restore HANDLER from the return stack )

R> HANDLER ! (

R> DROP ( discard the saved data stack pointer )
0 ; ( push a no-error flag on data stack )
THROW ( err# -- err# )

( Reset system to current local error frame an update error flag.)
HANDLER @ RP! ( expose latest error handler frame
on return stack )

R> HANDLER !  ( restore previously saved error handler frame )
R> SWAP >R ( retrieve the data stack pointer saved )
sp! ( restore the data stack )
DROP
R> ( retrived err# )
: carc’ (xt -- 0 | err# )

SP@ >R HANDLER @ >R RP@ HANDLER !

R> SWAP >R SP! DROP R> ;

CREATE NULL$ 0 , $," coyote"

: ABORT ( -- ) NULL$ THROW ;
abort" ( £ -- ) IF do$ THROW THEN do$ DROP ;
BEGIN QUERY [ ' EVAL ] LITERAL CATCH
?DUP UNTIL
: ABORT  NULL$ THROW ;
abort"  IF do$ THROW THEN do$ DROP ;
?STACK DEPTH 0< IF $" underflow" THROW THEN ;
$INTERPRET 'NUMBER @EXECUTE IF EXIT THEN THROW ;

4.9 Text Interpreter
$INTERPRET  ( a -- )
NAME? ?DUP
IF @ $40 AND
ABORT" compile ONLY" EXECUTE EXIT
THEN 'NUMBER QEXECUTE IF EXIT THEN THROW ;
[ ( -- ) doLIT $INTERPRET 'EVAL ! ; IMMEDIATE
.OK ( -- ) doLIT $INTERPRET 'EVAL @ = IF ." ok" THEN CR ;
-- ) DEPTH 0< ABORT" underflow" ;
)

BEGIN TOKEN DUP C@
WHILE 'EVAL @GEXECUTE ?STACK
REPEAT DROP 'PROMPT @EXECUTE ;

4.10 Shell

PRESET ( -- ) SPO @ SP! TIB #TIB CELL+ ! ;

: xio (aaa--) \ reset 'EXPECT 'TAP 'ECHO 'PROMPT
doLIT accept 'EXPECT 2! 'ECHO 2! ; COMPILE-ONLY
FILE ( -- )
doLIT PACE doLIT DROP doLIT kTAP xio ;
HAND ( --
doLIT .OK doLIT EMIT [ kTAP xio ;
CREATE I/O ' ?RX , ' TX! , \ defaults
: CONSOLE ( -- ) I/O 2@ '?KEY 2! HAND ;
QUIT ( --)
RPO @ RP!

BEGIN [COMPILE] [
BEGIN QUERY doLIT EVAL CATCH ?DUP
UNTIL 'PROMPT @ SWAP CONSOLE NULL$ OVER XOR
IF CR #TIB 2@ TYPE
CR >IN @ 94 CHARS
CR COUNT TYPE ." ? "
THEN doLIT .OK XOR
IF $1B EMIT THEN
PRESET
AGAIN ;

5.0 eForth Compiler
5.1 Interpreter and Compiler
[ =)
$INTERPRET ] LITERAL
( vector EVAL to $INTERPRET )
( enter into text interpreter mode )

$COMPILE ] LITERAL
'EVAL ! ( vector EVAL to $COMPILE )

5 2 Primitive Compiler Words

' (-- xt) TOKEN NAME? IF EXIT THEN THROW ;
: AuLor (n--) CP 4! ;

. (w--) HERE DUP CELL+ CP ! ! ; \ ???ALIGNED

[COMPILE] ( -- ; <string> ) ' , ; IMMEDIATE
: COMPILE  ( -- ) R> DUP @ , CELL+ >R ;

LITERAL  (w -- ) COMPILE doLIT , ; IMMEDIATE
T == 34 WORD COUNT ALIGNED CP ! ;
: RECURSE  ( -- ) LAST @ NAME> , ; IMMEDIATE
5.3 Structures
Conditional branch IF . THEN

IF . ELSE THEN
Finite loop FOR . NEXT
FOR ... AFT ... THEN ... NEXT
Infinite loop BEGIN ... AGAIN
Indefinite loop BEGIN ... UNTIL
BEGIN ... WHILE ... REPEAT
: <MARK ( HERE ;
: <RESOLVE ( ;i
: >MARK ( HERE 0 , ;
>RESOLVE ( <MARK SWAP ! ;
: FOR ( COMPILE >R <MARK ; IMMEDIATE
: BEGIN ( <MARK ; IMMEDIATE
: NEXT ( COMPILE next <RESOLVE ; IMMEDIATE
: UNTIL ( COMPILE ?branch <RESOLVE ; IMMEDIATE
: AGAIN ( COMPILE branch <RESOLVE ; IMMEDIATE
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213
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217
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P
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265
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268
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275
276
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\ ¢ IF (--a) COMPILE ?branch >MARK ; IMMEDIATE \
\ AHEAD (--1a) COMPILE branch >MARK ; IMMEDIATE \
\ : REPEAT (A a -- ) [COMPILE] AGAIN >RESOLVE ; IMMEDIATE \
\ : THEN (A--) >RESOLVE ; IMMEDIATE \
\ : AFT (a--aAhA) DROP [COMPILE] AHEAD [COMPILE] BEGIN SWAP ;

\ IMMEDIATE \
\ : ELSE (A--2a) [COMPILE] AHEAD SWAP [COMPILE] THEN ; \
\ IMMEDIATE

\ : WHEN (aA--ahAa) [COMPILE] IF OVER ; IMMEDIATE \
\ : WHILE (a--aa) [COMPILE] IF SWAP ; IMMEDIATE \
\ : ABORT" ( -- ; <string> ) COMPILE abort" $," ; IMMEDIATE \
\o:ost ( -- ; <string> ) COMPILE $"| $," ; IMMEDIATE \
AN ( -- ; <string> ) COMPILE ."| $," ; IMMEDIATE \
\ 5.4 Compiler

\ : PUNIQUE (a --a) \
\ reDef " OVER COUNT TYPE THEN DROP ;

\ s \
\

\

\ ( na) DUP LAST ! \ for OVERT

\ ( na) HERE ALIGNED SWAP

\ ( cp na) CELL-

\ ( cp la) CURRENT @ @

\ ( cp la na') OVER

\ ( cp la) czu.- DUP NP ! ( ptr) ! EXIT

\  THEN $" name" THROW

\  .( FORTH Compiler ) \
\ scoupn..s (a--) \
\ NAME? ?DUP

\ IF @ $80 AND

\ IF EXECUTE ELSE , 'rmm EXIT

\ THEN 'NUMBER QEXE(

\ IF [COMPILE] LITERAL EXIT

\ THEN THROW ;

\ : OVERT ( -- ) LAST @ CURRENT @ ! ; \
\ (--) \
\ COMPILE EXIT [COMPILE] [ OVERT ; IMMEDIATE

N ( -- ) doLIT $COMPILE 'EVAL ! ; \
\ : call, (xt == ) \ DIC 8086 relative call \
\ $E890 , HERE CELL+ - , ;

\ : : ( -- ; <string> ) TOKEN $,n doLIT doLIST call, ] ; \
\ : IMMEDIATE ( -- ) $80 LAST @ @ OR LAST @ ! ; \

5.5 Defining Words

: USER ( n -- ; <string> ) \
TOKEN $,n OVERT

doLIT doLIST COMPILE doUSER , ;

; <string> ) \
TOKEN $,n OVERT

doLIT doLIST COMPILE doVAR ;

IABLE ( -- ; <string> ) CREATE 0 , ; \

6.0 Utilities
6.1 Memory Dump
_TYPE (bu--) \
FOR AFT DUP C@ >CHAR EMIT 1 + THEN NEXT DROP ;

(bu--b) \
OVER 4 U.R SPACE FOR AFT DUP C@ 3 U.R 1 + THEN NEXT ;
: DUMP (bu--) \
BASE @ >R HEX 16 /
FOR CR 16 2DUP dm+ ROT ROT 2 SPACES _TYPE NUF? NOT WHILE
NEXT ELSE R> DROP THEN DROP R> BASE ! ;

: dmb

P S P

6. 2 Stack Tools
CR DEPTH FOR AFT R@ PICK .
BASE @ DECIMAL DUP . BASE

THEN NEXT ." <sp" ;
[

SP@ CSP @ XOR ABORT" stack depth" ;

6.3 chtlonary Dump
: >NAME xt --na | F) \

?DUP WHILE 2DUP
WHILE 2DUP NAME> XOR

BEGIN CELL+ @

BEGIN @ DUP

WHILE CELL-
REPEAT THEN SWAP DROP ?DUP

UNTIL SWAP DROP SWAP DROP EXIT THEN DROP 0 ;

.ID (a--) \

?DUP IF COUNT $01F AND _TYPE EXIT THEN ." {noName}"

SEE ( -- ; <string> ) \

' CR CELL+

BEGIN CELL+ DUP @ DUP IF >NAME THEN ?DUP

IF SPACE .ID ELSE DUP @ U. THEN NUF?

BEGIN @ ?DUP
WHILE DUP SPACE
UNTIL DROP THEN

ID CELL- NUF?

Startup

VER ( -- u) $101 ; \
D hi (--)
110 BASE @ HEX \ initialize IO device & sign on
CR ." eFORTH V" VER <# # # 46 HOLD # #> TYPE

6.4

EMPTY ( -- )
FORTH CONTEXT @ DUP CURRENT 2! 6 CP 3 MOVE OVERT ;
" hi , \ application vector \

'BOOT @EXECUTE
FORTH CONTEXT @ DUP CURRENT 2! OVERT

AGAIN ;

\

\

\

\

\

\

\

\

\

\

\

\

\

\

\

\

\

\

\
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\

\
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\

\

\
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\
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\

\

\

\

\

\

\ 6.5 ColdBoot from DOS

\ ;; Main entry points and COLD start data \
\ MAIN SEGMENT

\ ASSUME CS:MAIN,DS:MAIN,ES:MAIN,SS:MAIN

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\

ORG  COLDD ;beginning of cold boot
ORIG: MOV  AX,CS
MOV  DS,AX ;DS is same as CS
cLI ;disable interrupts, old 808x CPU bug
MOV  SS,AX ;SS is same as
MOV  SP,SPP ;initialize SP
STI ;enable interrupts
MOV  BP,RPP jinitialize RP
MOV  AL,023H jinterrupt 23H
MOV  DX,OFFSET CTRLC
MOV  AH,025H ;/MS-DOS set interrupt vector
INT  021H
cLp ;direction flag, increment
corp jto high level cold start
CTRLC: IRET ;control C interrupt routine

; COLD start moves the following to USER variables.
MUST BE IN SAME ORDER AS USER VARIABLES.

$ALIGN ;align to cell boundary
UZERO DW 4 DUP (0) ; reserved
DW  SPP
DW  RPP
DW  ORX
DW  TXSTO
DW  ACCEP
DW  KTAP
DW  TXSTO
DW  DOTOK
DW  BASEE
DH 0 ;
DW 0 7SPAN
DH 0 S>IN
DH 0 F#TIB
DW  TIBB JTIB
oW ;csp
DW  INTER ;'EVAL
DW 0 ; 'NUMBER
DW 0 JHLD
DH 0 HANDLER
DH 0 ;CONTEXT pointer
DW  VOCSS DUP (0) ;vocabulary stack
DH 0 JCURRENT pointer
DH 0 ;vocabulary link pointer
DW  CTOP ;cp
DW  NTOP NP
DW  LASTN JLAST

ULAST:

7.0 Some Final Thoughts

Congratulations, if you reach this point the first time.

As you can see, we have traversed a complete Forth system
from the beginning to the end,

But, think again what we have accomplished.
It is a complete operating system with an integrated interpreter
and an integrated compiler all together.
If you lock in the memory, the whole system is less than 7 Kbytes.
What else can you do with 7 Kbytes these days?
Forth is like Zen. It is simple, it is accessible,
and it can be understood in its entirety
without devoting your whole life to it.
Is this the end? Not really. There are many topxcs important in Forth,
but we had chosen to ignore in this simple mode:
They include multitasking, virtual memory, x.nterrupt control,
programming style, source code and yes,
Hovever, these topics can be considered advancad applications of Forth.
Once the in Forth ar
these topics can he subject for further 1.nvest:\.qatx.ons at your leisure.
Forth is not an end to itself.
It is only a tool, as useful as the user intends it to be.
The most important thing is how the user can use it to solve his problems
and build useful applications.
What eForth gives you is the understanding of this tool.
It is up to you to make use of it.

ilation
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and it is not as difficult as you might have thought before you began.
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