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THE FORTH | NTEREST GROUP / FORTH | MPLEMENTATI ON TEAM
ALSO HAS DEVELCPED NEARLY | DENTI CAL VERSIONS OF TH S
SYSTEM FOR THE

8080
6800
6502
9900
PACE
PDP- 11
NOVA

FOR MORE | NFORVATI ON, WRI TE:

JOHN S. JAMES
P. O BOX 348
BERKELEY, CA. 94701

OR
FORTH | NTEREST GROUP

P.O BOX 1105
SAN CARLGCS, CA. 94070

TH S FORTH SYSTEM HAS

EJCT

- FULL LENGTH NAMES
- EXTENSI VE COVPI LE- TI ME CHECKS AND ERROR MESSAGES
- DOUBLE INTEGER I/ O
- LINKED VOCABULARI ES
- HOOKS FOR MULTI TASKI NG MULTI USER ( CURRENTLY
SI NGLE TASK)
- AND AS CURRENTLY CONFI GURED | T CALCULATES THE
EXTENT OF MEMORY AT START-UP AND WLL RUN,
W THOUT DI SKS, | N SYSTEMS W TH AS LI TTLE AS 4K
WORDS OF RAM USI NG ALL AVAI LABLE MEMORY UP TO
16K, OR 32K WHEN CONFI GURED TO USE EXTENDED
ADDRESSI NG. THE CODE | S CONFI GURED TO USE THE
HI GH SPEED ARI THVETI C OPTION, BUT MAY BE
ASSEMBLED TO RUN W THOUT HSA SI NCE SOFTWARE
MULTI PLY AND DI VI DE ROUTI NES ARE SUPPLI ED.
THE SYSTEM MAY BE EXTENDED TO USE DI SK 1/0O, BUT
AT TH'S TIME (AUGUST 2008) THIS | S NOT
| MPLENMENTED.
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AT A LATER DATE THE SYSTEM W TH DI SK (OR EQUI VALENT) MNAY
VELL BE EXTENDED TO ALSO PROVI DE

- A FORTH ASSEMBLER, PERM TTI NG STRUCTURED,
| NTERACTI VE DEVELOPMENT OF DEVI CE HANDLERS
SPEED- CRI TI CAL ROUTI NES, AND LI NKAGE TO
OPERATI NG SYSTEMS OR TO SUBROUTI NE PACKAGES
WRI TTEN I N OTHER LANGUACES

- STRI NG HANDLI NG ROUTI NES

- A STRI NG SEARCH EDI TOR

T 1S ALIGNED WTH THE 1978 STANDARD OF THE FORTH
NTERNATI ONAL STANDARDS TEAM

RECOMVENDED DOCUMENTATI ON:

- A FORTH LANGUAGE MANUAL. WE PARTI CULARLY
RECOMMVEND EI THER
(A) 'USING FORTH , BY FORTH, I NC
R

(B) ' A FORTH PRI MER ,
BY W RI CHARD STEVENS, KITT PEAK
NATI ONAL OBSERVATORY.
El THER 1S AVAI LABLE THROUGH
THE FORTH | NTEREST GROUP,
P.O BOX 1105, SAN CARLOS, CA. 94070.
- PDP-11 FORTH USER S GUI DE, AVAI LABLE FROM
JOHN S. JAVES, ADDRESS ABOVE.
- FORTH REFERENCE CARD FOR THE FORTH
| MPLEMENTATI ON TEAM COMMON MODEL, AVAI LABLE
FROM FI G
-’ FI G FORTH | NSTALLATI ON MANUAL’ , ALSO FROM FI G

ACKNOW.EDGVENTS

EJCT

TH' S FORTH SYSTEM (I N " FORTH. MAC ) | S A GROUP
PRODUCT OF THE FORTH | MPLEMENTATI ON TEAM OF THE
FORTH | NTEREST GROUP (P.O. BOX 1105, SAN CARLOS
CA. 94070). THE | MPLEMENTER | S RESPONS| BLE FOR
THI' S SERI ES-16 VERSI ON OF THE MODEL.
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VARI ATI ONS FROM F. I . G MCODEL
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THESE DI FFERENCES WERE | NHERI TED FROM THE PDP- 11
| MPLEMENTATI ON:

"FIRST" AND 'LIMT HAVE BEEN MADE USER VARI ABLES, NOT
CONSTANTS. THEREFORE WHEN THEY ARE USED, ' FIRST @ AND
"LIMT @ ARE REQUI RED.

'; CODE' AND ' FORTH ARE NOT' PURE CODE, SO THEY WERE MOVED TO
THE END OF THE DI CTIONARY. THI S IS SO THE BULK OF THE
DI CTI ONARY COULD BE PUT | N PROM OR USED RE- ENTRANTLY

THE MACHI NE- | NDEPENDENT |/ O SECTI ON WAS MOVED TO NEAR THE END
OF THE DI CTI ONARY, BECAUSE IT IS NOT ALWAYS PURE CODE, AND ALSO
TO ALLOW THE 1/ O TO BE REDEFI NED W THOUT REASSEMBLY.

THI S SYSTEM MUST TEST FOR FI RST- Tl ME- THROUGH TERM NAL AND DI SK

I1/0 TO AVO D ERRONEQUS ATTEMPT TO OPEN FI LES TW CE AT LATER
COLD STARTS. | T CLEARS DI SK BUFFERS AT COLD START.

*kkk*k *kkk*k *kkk*k *kkk*k *kkk*k *kkk*k *kkk*k *kkk*k *kkk*k

THESE DI FFERENCES WERE | NHERI TED FROM THE NOVA
| MPLEMENTATI ON:

ALL MEMORY REFERENCES ARE CELL ADDRESS| NG EXCEPT:
ENCCSE, CMOVE, C@ C!, -TRAILING HOLD, (NUVBER), NUMBER
TRAVERSE |'S NOT NEEDED FOR NFA PROCESSI NG

BRANCH, OBRANCH, (LOOP), AND (+LOOP) USE THE ACTUAL
DESTI NATI ON ADDRESS, NOT THE OFFSET FROM THE CURRENT
ADDRESS

2TERM NAL RETURNS TRUE AFTER ANY KEYSTROKE

ADDED WORDS ARE: BYTE, CELL, W<

*kkk*k *kkk*k *kkk*k *k Kk k% *kkk*k *k Kk k% *kkk*k *kkk*k *kkk*k

I'N ADDI TI ON THE FOLLOW NG DI FFERENCES ARE PECULI AR TO THI S
SERI ES- 16 | MPLEMENTATI ON:
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THE CODE FI ELD | S HANDLED DI FFERENTLY, SEE EXPLANATI ON OF
THREADI NG BELOW

; CODE ( ASSEMBLER LABEL ' PSCD') WAS TRADI TI ONALLY | MVEDI ATELY
FOLLONED, WHERE I T | S REFERENCED I N A COLON DEFI NI TI ON,

BY THE ASSEMBLER CODE THAT WAS TO BE USED TO DEFI NE THE
PRI M TI VE, SO THAT THE ' RETURN' ADDRESS ON THE RETURN STACK
WAS THE ADDRESS THAT WAS TO BE PLACED I N THE CFA. SI NCE THE
USACGE OF CFA DI FFERS IN TH S | MPLEMENTATI ON ( AS DI SCUSSED
BELOW ' DAC PSCD SHOULD NOW BE FOLLOWED BY THE ONE WORD

I NSTRUCTI ON REQUI RED TO REACH THE ASSEMBLER CCDE, TYPI CALLY
"JST DOXX' , AND THI S WORD IS COPI ED | NTO THE CFA

EJCT
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USE OF REG STERS
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THE ONLY MACHI NE REG STER W TH A SPECI AL FORTH- RELATED USE

IS THE INDEX REG STER. THIS | S USED TO REFER TO THE DATA STACK
SINCE THE X REG STER CANNOT DI RECTLY BE DECREMENTED WHEN VALUES
ARE PUSHED ONTO THE DATA STACK THE X REQ STER S VALUE MJST

| TSELF BE MANI PULATED I N THE ACCUMJLATOR. HOWEVER, THE VALUE I N
THE ACCUMULATOR ( THE VALUE TO BE PUSHED) MUST BE SAVED FI RST
SO THE X REQ STER PO NTS TO THE FI RST FREE LOCATI ON ON THE
STACK (AS OPPCSED TO THE LAST OCCUPI ED LOCATI ON) SO THAT THE
ACCUMULATOR MAY BE SAVED BY ' STA 0,1 BEFORE THE X REG STER

| S DECREMENTED. (I T I'S NOT POSSIBLE TO CCDE ' STA -1,1")
TOP- OF- STACK | S ADDRESSED AS ' 1,1, NEXT-ON-STACK AS ' 2,1’

OTHER TRADI TI ONAL FORTH REQ STERS:

| P - | NTERPRETER PO NTER
RP - RETURN STACK PO NTER
UP - USER AREA PO NTER

ARE MAI NTAI NED | N MEMORY WORDS | N SECTOR ZERO (SO THEY CAN
BE ACCESSED FROM ALL SECTCRS) .

SINCE THERE IS NO AVAI LABLE | NDEX REG STER FOR THE RETURN

STACK PO NTER, THE PO NTER | TSELF HAS TO BE MANI PULATED I N THE
ACCUMULATOR, AND | F A SIMPLE PO NTER IS MAI NTAI NED I N MEMORY
THEN I T I'S DI FFI CULT TO PI CK UP ANYTHI NG BUT THE TOP- OF- STACK
VALUE, WHEN IT IS COWON (E. G FOR LOOPI NG TO NEED THE TOP TWO
VALUES. TO ADDRESS THI'S, (RP) PO NTS TO THE TOP- OF- STACK VALUE
AND A SECOND PO NTER, RP1, 1S MAI NTAI NED PO NTI NG AT THE

NEXT- ON- STACK.

THE TRADI TI ONAL FORTH REQ STER "W, THE WORKI NG PO NTER, DCES
NOT EXI ST I N THI' S | MPLEMENTATI ON

EJCT
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THREADI NG METHODOLOGY
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EARLI ER DEVELOPMENT VERSI ONS (NEVER RELEASED) OF THI S

| MPLEMENTATI ON USED A MORE TRADI ONAL ORGANI ZATI ON USING | P
PO NTI NG AT THE NEXT WORD TO | NTERPRET, A 'W PO NTER, AND A
CODE FI ELD (I N THE WORD S HEADER) PO NTI NG AT THE CODE TO

| MPLEMENT THE PRI M TI VE. HONEVER, ON AN ACCUMULATOR MACHI NE
W TH NO GENERAL PURPOSE REGQ STERS TH S PROVED VERY CUMBERSQOVE
W TH ' NEXT" REQUI RI NG ABOUT EI GHT | NSTRUCTI ONS.

I N ORDER TO BETTER TAKE ADVANTAGE OF THE FACI LI TI ES OFFERED BY
THE SERI ES-16 MACHI NES SOVE CHANGES WERE NMADE

FI RSTLY, THE I NTERPRETER PO NTER, | P, IS MAI NTAINED WTH THE

I NDI RECT BI T SET. FURTHERMORE, SINCE THERE IS NO POST- | NCREMENT
ADDRESSI NG MODE, 1P IS MODI FI ED TO PO NTER TO THE WORD CURRENTLY
BEI NG | NTERPRETED, SO THAT I T SHOULD BE | NCREMENTED BEFORE

IT 1S USED. TH S OFFSET-BY-ONE | S TAKEN ACCOUNT OF SO THAT WHEN
A RETURN ADDRESS |'S PUSHED ONTO THE STACK, FOR EXAMPLE, IT IS

FI RST | NCREMENTED (AND THE | NDI RECT BI T ZERCED) SO THAT THE
VALUE WLL BE THE SAME AS I N OTHER FI G FORTHS

" NEXT" THERFCRE BECOMES THE SEQUENCE

AND A TWO-WORD ' NEXT' | S POSSI BLE, WHI CH | S REMARKABLE FOR SUCH
A S| MPLE MACHI NE

THE NEXT | SSUE IS GETTI NG A PO NTER TO THE PARAMETERS, VH CH
WOULD NORMALLY BE IN THE 'W PO NTER. TH S | S ADDRESSED BY

MODI FYI NG WHAT |S PLACED IN THE CODE FI ELD OF THE HEADER. THE

"W PO NTER | S ONLY REQUI RED FOR THOSE WORDS WHERE THE ASSEMBLER
ROUTI NE | S RE- USED MANY TI MES, W TH DI FFERI NG PARAMETERS. FOR
EXAVPLE ' DOCOLON (' DOCL' HERE, BECAUSE OF THE 4- CHARACTER LIM T
ON LABELS I N THE DAP ASSEMBLER) WH CH EXECUTES A COLON
DEFINITION TH S REQU RES ' W, WH CH PO NTS TO THE LI ST OF WORDS
TO EXECUTE | . E. THE NEW VALUE TO BE PLACED IN "I P . SIMLAR WORDS
ARE

DOCN - DEAL W TH A CONSTANT
DOVR - DEAL WTH A VARI ABLE
DOUS - DEAL WTH A USER VARI ABLE
DODS - | MPLEMENT * DCES>’
EJCT



0289
0290
0291
0292
0293
0294
0295
0296
0297
0298
0299
0300
0301
0302
0303
0304
0305
0306
0307
0308
0309
0310
0311
0312
0313
0314
0315
0316
0317
0318
0319
0320
0321
0322
0323
0324
0325
0326
0327
0328
0329
0330
0331
0332
0333

E . . I . S R T I S T I I S N . S I I I S T

FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

I N CONTRAST "W 1S NOT USED BY TRUE PRI M TI VES. FOR EXAMPLE
THE '+ WORD ADDS THE TOP TWO VALUES ON THE DATA STACK, AND
HAS NO NEED COF ' W.

THE CODE FI ELD FOR WORDS REQURING "W IS FILLED WTH A " JST
I NSTRUCTI ON (I.E. SUBROUTI NE CALL) TO THE ACTUAL ASSEMBLER
ROUTI NE (E. G DOCL, DOCN,...). THI S MEANS THAT THE RETURN
ADDRESS (STORED | N THE ADDRESS REFERRED TO BY THE ' JST

I NSTRUCTI ON) HOLDS THE VALUE THAT WOULD HAVE BEEN IN ' W;
IT PONTS TO THE PARAMETERS

CROSS- SECTOR REFERENCE | SSUES ARE AVO DED BY THE SI MPLE
EXPEDI ENT OF PLACI NG ALL OF THESE ROUTI NES I N SECTOR ZERO.

FOR TRUE PRIM TI VES THE CODE FI ELD | SN T REALLY | DENTI FI ABLE
AS SUCH, SINCE IT IS JUST THE FI RST | NSTRUCTI ON OF THE
ASSEMBLER DEFI NING THE PRIM TI VE. TH S HAS THE ADDI TI ONAL
ADVANTAGE THAT ONE WORD | S SAVED I N EACH PRI M TI VE SI NCE
TRADI TI ONALLY THE CODE FI ELD WOULD HAVE HELD A PO NTER TO
THE CODE WHI CH WAS LOCATED I N THE FOLLOW NG WORD.

DI AGRAVATI CALLY:

Focemcmaaas +
LI ST OF WORDS | NAMVE | NFA
CURRENTLY BEI NG | ... |
EXECUTED | NAMVE |
E S + E S +
| P | WORD N-1 | | LINK PTR| LFA
Focemcmaaas + Focemcmaaas + Focemcmaaas +
| *] | --->| WORDN | --->| JST DOXX | CFA
Fommme e o + Fommme e o + Fommmmae o +
(1 NDI RECT | WORD N+1 | | PARM 1 | PFA
BI T SET) Foeeee - + Foeeee - +
[ | | PARM 2 |
Focemcmaaas +

SO, VWHEN ' NEXT' DOES ' JMP* | P CONTROL PASSES TO THE
ADDRESS IN "WORD N, |.E THE 'JST DOXX | NSTRUCTI ON
TRANSFERRI NG CONTROL TO THE ' DOXX' SUBROUTI NE (AT
DOXX+1), AND PLACI NG THE PFA (THE ADDRESS CF ' PARM 1')
IN THE ' DOXX LOCATI ON

EJCT
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MACROS

kkkhkhkhkhhkhkhkhkhhkhkdhdkhkhkhhhrhkdhhhhkdrhdrhhhrhrhdrdhkhrdrdrhrdrkhrrdrhkdrrxdrxhx*x

THE DAP ASSEMBLER IS VERY POOR AT DEALI NG W TH STRI NGS, AND THE
MACRO PREPROCESSOR CAN ONLY HANDLE VERY SI MPLE CASES. SO THE
"HEAD MACRO COULD NOT BE EFFI CI ENTLY DEALT W TH USI NG THESE
TOOLS. FOR THI' S REASON A SEPARATE DEDI CATED MACRO PREPROCESSOR
WAS WRI TTEN TO EXPAND THE ' HEAD MACRO. THI'S IS AVAI LABLE

AS ' HEADVAC. C AND NEEDS A MORE MODERN MACHI NE THAN A

SERIES-16 - SOIT S A BIT OF A CHEAT..

"HEAD TAKES THREE OR FOUR ARGUMENTS

(1) A FLAG - NORMALLY ' FNUL’, OR ' FIMD WH CH | NDI CATES AN
| MMEDI ATE OPERATI ON.

(2) THE NAME OF THE WORD, WHI CH | S CONVERTED TO A STRI NG

(3) A LABEL USED FOR THE CODE FI ELD

(4) OPTIONALLY A LABEL FOR THE ' DO ROUTINE. | F NOT PASSED
THEN A PRIM TI VE IS BEI NG DEALT W TH AND NO CCDE FI ELD
I S PRODUCED - THE FOLLOW NG ASSEMBLER STARTS AT CFA.

THE HEAD MACRO PRODUCES A FORTH HEADER COVPRI SI NG

(1) THE NAME FI ELD. ON SERI ES-16 MACHI NES ASCI | CHARACTERS
USUALLY HAVE THE TOP BI T SET, SO USAGE | S REVERSED FROM
MOST FI G FORTHS - MOST CHARACTERS HAVE THE TOP BI T SET
VH LE THE LENGTH BYTE, AND THE LAST BYTE HAVE I T CLEAR
THE | MMEDI ATE FLAG IS PLACED IN THE 2764 BI T OF THE LENGTH
BYTE. THE LOAER 6 BI TS HOLD THE LENGTH, SINCE THE MAXI MUM
NAME LENGTH IS 31 CHARACTERS, THE 2732 BIT IS NEVER SET
AND IS USED, I N THE TRADI TI ONAL WAY, AS THE SMUDGE BI T
STRI NGS ARE PACKED W TH THE EARLI ER CHARACTER I N THE
MORE SI GNI FI CANT BYTE, THE LENGTH BYTE BEI NG | N THE UPPER
BYTE OF THE FI RST WORD.
FOR STRINGS OF ODD LENGTH THAT, BECAUSE OF THE LENGTH
BYTE, FILL A 16-BIT WORD, THE TOP BIT OF THE LAST
CHARACTER | S CLEARED.
FOR STRINGS OF EVEN LENGTH THE TOP BIT OF THE LAST ACTUAL
CHARACTER (I N THE UPPER BYTE OF THE LAST WORD) |S SET IN
THE NORVAL WAY, THE LOWAER BYTE | S ALL-ZERGCS, AND SO THE
LAST WORD CAN BE LOCATED FCR BOTH CDD AND EVEN LENGTH
NAMES BY CHECKI NG THE TOP BIT OF THE LONER BYTE.
SIM LARLY THE FI RST WORD CAN BE | DENTI FI ED BY THE MOST
SI GNI FI CANT BI T OF THE WORD BEI NG CLEARED.

(2) THE LINK WORD, PO NTI NG AT THE NFA OF THE PREVI OUS
DI CTI ONARY ENTRY.

(3) WHERE THE OPTI ONAL FOURTH ARGUMENT TO THE MACRO | S USED,
A 'JST" TO THE SUPPLI ED LABEL.
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" HEADVAC. C  ALSO | MPLEMENTS A SECOND MACRO - ' STRG THAT
CONVERTS I TS SI NGLE ARGUMENT TO A STRING W TH LENGTH BYTE. I T
I S USED WHERE STRI NGS ARE EMBEDDED | N THE PRECOWPI LED FORTH.

BOTH ' STRG AND ' HEAD ALLOW CHARACTERS | N THEI R STRI NG
ARGUMENT TO BE ESCAPED BY PRECEDI NG THEM BY A BACK- SLASH
BACK- SLASH COMVA ALLOWAS A COMVA TO BE | NCLUDED | N THE NAME
(I'T I'S NOT | NTERPRETED AS A SEPARATOR FOR THE NEXT ARGUMENT)
BACK- SLASH SPACE ALLOAS A SPACE (AT THE START OR END OF THE
ARGUMENT) TO BE | NCLUDED I N THE STRI NG

THE SI NGLE ' PROPER MACRO | MPLEMENTED USI NG THE ' MAC
PREPROCESSOR |'S " NEXT" WHI CH SI MPLY ASSEMBLES TO

IRS IP
IVP* P
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32-BI T ARI THVETIC

LR R R R I I

ONE FAI RLY SUBSTANTI AL | SSUE WAS HOW TO DEAL WTH 32-BI T

AR THVETIC. THI S I'S AN | SSUE BECAUSE THE SERI ES-16 MACHI NES
VWERE NOT | NTENDED TO PERFORM 32-BI T ARI THVETI C. | NSTEAD THEI R
NATURAL DOUBLE- WORD FORNMAT HOLDS 31-BITS:

A REG STER B REG STER
o + o mee e +
|SIM'S. 15 BITS| |0|L.S. 15 BI TS|
o + oo +

THE SIGN BIT OF THE LOANER WORD (OFTEN IN THE B REG STER) IS
ALVAYS ZERO. THIS ISN T TOTALLY RI DI CULOUS AS A FORVAT SI NCE
VHEN TWO SI GNED 16- BI T NUMBERS ARE MULTI PLI ED THEY WLL FIT
IN A SIGNED 31-BI T NUMBER ( EXCEPT FOR THE SI NGLE OVERFLOW NG
CASE OF -2715 * -2715).

SOVE CONSI DERATI ON WAS G VEN TO ONLY | MPLEMENTI NG 31-BI T DOUBLE
WORD ARI THVETI C, BUT IN THE END THI S WAS REJECTED | N FAVOUR CF
32-BI T ARITHVETI C, LIKE OTHER FI G FORTHS - THOUGH | NEVI TABLY
THI'S WLL LEAD TO LOSS OF PERFORVANCE | N MATH- DOM NATED

APPLI CATI ONS.

ONE MAJOR HURDLE IS THAT THE 16-BI T ADDI TI ON AND SUBTRACTI ON
ROUTI NES DO NOT PRODUCE A CARRY BIT - I NSTEAD THE SO CALLED
"C BIT GETS THE TWO S COVWLEMENT OVERFLOW THI' S DOES HANG
TOGETHER AS A SELF- CONSI STENT SET OF DESI GN DECI SI ONS BECAUSE

PAGE
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0445
0446
0447
0448
0449
0450
0451
0452
0453
0454
0455
0456
0457
0458
0459
0460
0461
0462
0463
0464
0465
0466
0467
0468
0469

E I T S R T I . S . S T I I . I . S S

FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

THE CARRY OUT OF THE 15-BIT ADDI TION IS AVAI LABLE IN THE TOP BIT
OF THE RESULT. HOWEVER, | T'S NOT DI RECTLY APPLI CABLE TO
PERFORM NG 32-BI T ADDI TI ON AND SUBTRACTI ON.

THE APPROACH TAKEN IS TO NOTE THAT:

IF A B ARE INPUTS TO THE TOP BIT OF ADDITION AND S IS THE TOP
BIT FROM THE SUM THEN THE CARRY |INTO THE TOP BI T Cl N=( A*B"S)
SINCE OVERFLOW V=CI N*CQUT, | T FOLLOAS THAT COUT=VACI N

SO CARRY CALCULATED AS (A'BMSMV)

CNAB| SV |cour
0 00| 00| O
0 01] 10| O
0 10| 10| O
0 11] 01| 1
1 00| 11] O
1 01]00] 1
1 10]00] 1
1 11]10] 1

THE SAME PROCEDURE W LL ALSO YI ELD BORROW FROM A 16-BI T
SUBTRACTI ON.

WHERE THE HI GH SPEED ARI THVETI C (HSA) OPTION | S AVAI LABLE
IT 1S USED TO | MPROVE SPEED OF THE MULTI PLY AND Di VI DE
OPERATI ONS. HONEVER, THERE | S | NEVI TABLY SOVE MJCKI NG
AROUND TO CONVERT BETWEEN FORTH S 32-BI T FORVAT AND THE
NATURAL SERI ES-16 31-BI T FORVAT, EVEN FOR NUMBERS THAT

FIT WTH N THE 31-BI T RANGE

THE HSA ONLY PROVI DES SI GNED OPERATI ONS, BUT UNSI GNED

MULTI PLY CAN STI LL BE ACCELERATED USI NG THE SI GNED MULTI PLY
OPERATI ON. NO SATI SFACTORY WAY TO USE THE SI GNED DI VI DE
OPERATI ON COULD BE FOUND TO ACCELERATE THE UNSI GNED Di VI DE

EJCT
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0470
0471
0472
0473
0474
0475
0476
0477
0478
0479
0480
0481
0482
0483
0484
0485
0486
0487
0488
0489
0490
0491
0492
0493
0494
0495
0496
0497
0498
0499
0500
0501
0502
0503
0504
0505
0506
0507
0508
0509
0510
0511
0512
0513
0514
0515
0516
0517 00100
0518 00101
0519 00102

000001
000000
000000
000001

000000

000000

000000
000001

000204
000215
000212
000210
000240
000242
000251
000255
000256
000260
000377

000042

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

CF1 SHOULD WORK ON 116, 316, 516, 716
ABS

SETB NXTZ

SUBR GFORTH, ORGN GLOBAL LABEL - NORMALLY NOT USED

LR E R R R R R R R R R R R R R R R RS EEEEEEEEEEEEEEEEEEES
*

* SYSTEM PARAMETERS

*

Rk S R S O O

HSA EQU 1 SET TO 1 TO USE Hi GH SPEED ARI THVETI C OPTI ON
XTND EQU 0 SET TO 1 TO USE EXTENDED ADDRESSI NG OPTI ON
DISK EQU 0 SET TO 1 | F HAVE DI SK

PTW EQU 1 SET TO 1 TO I NCLUDE PAPERTAPE WORDS

*

DBGNVEQU 0 SET TO 1 TO I NCLUDE ' DEBUG WORD

*

RSRV EQU 0 WORDS TO RESERVE AT MEMORY TOP

*

ECHO EQU 0 SET TO 1 | F ECHO TO TERM NAL REQUI RED

ECLF EQU 1 SET TO 1 TO ECHO LF I N RESPONSE TO CR

*

* CHARACTER CONSTANTS

*

CEOT EQU ' 204 END OF TRANSM SSI ON (END OF PAPERTAPE)
CCR EQU ' 215 CARRI AGE RETURN

CLF EQU 212 LI NE FEED

CBS EQU 210 BACKSPACE

CSPC EQU ' 240 = ° SPACE

CDQT EQU  ’ 242 ="' DOUBLE QUOTE

CRPR EQU ' 251 =)’ RIGHT PARENTHESI S
CWNS EQU ' 255 = - MNUS

CDOT EQU ' 256 =" .’ FULL STOP (PER OD)
CZRO EQU ' 260 =0 (DG T ZERO

CDEL EQU ' 377 DELETE

*

* OTHER CONSTANTS

*

KPAD EQU 34 =68 BYTES
Rk R R S O S O S I
*
* VARI ABLES
*
Rk Ik I b o O R R R Sk kR R I o ok b b O Rk S b S R R IR b I b Ik b o
IFN  XTND
EXD
ENDC
ORG ' 100
IP BSS 1 | NTERPRETER POl NTER
RP  BSS 1 RETURN STACK POl NTER
RPL BSS 1 RETURN STACK POl NTER+1

12



0520
0521
0522
0523
0524
0525
0526
0527
0528
0529
0530
0531
0532
0533
0534
0535
0536
0537
0538
0539
0540

00103

00104
00105
00106
00107
00110

00111

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

UP BSS 1 USER AREA PO NTER
*

* TEMPORARI ES

T1 BSS 1

T2 BSS 1

T3 BSS 1

T4 BSS 1

T5 BSS 1

*

CADR BSS 1 USED BY CHARACTER ACCESS ROUTI NES
*

Rk R R S O O
*

* MACRO DEFI NI TI ONS

*

Rk R I b o O R R R kR R b o kb S Rk S b o kS O Rk R I b o o

* NEXT MAC*

* IRS IP

* Jw* I P

* ENDM
EJCT
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0541
0542
0543
0544
0545
0546
0547
0548
0549
0550
0551
0552
0553
0554
0555
0556
0557
0558
0559
0560
0561
0562
0563
0564
0565
0566
0567
0568
0569
0570
0571
0572
0573
0574
0575
0576
0577
0578
0579
0580
0581
0582
0583
0584
0585
0586

00112
00113

00114
00115

00116
00117
00120
00121

00122
00123

00124
00125

00126
00127

04
02
07
04

[cNoNoN o

00000
00000

00100
00100

00000
00000
00736
00000

000122

0 12
-0 01

0 12
1 04

0 12
-0 01

00100
00100

00000
00001

00100
00100

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

Rk R I b o O R R Rk kR R S b b Rk S b o Sk b o R R R b S o O
*

* | NNER | NTERPRETER - CODE ENDI NGS

*

LR E R R R R R R R R R R R R R R R RS EEEEEEEEEEEEEEEEEEES

*

* POP AND POP2 DI SCARD 1 AND 2 ( RESPECTI VELY) OPERANDS FROM THE
* STACK AND GO TO NEXT

*

POP2 IRS 0
POP IRS 0
*
* NEXT
IRS IP
IV 1P
*
* PUSH PUSHES THE VALUE IN A REG ONTO THE STACK AND GCES TO
* NEXT, WH LE 'NEXT' |'S AVAILABLE WHERE I T I'S JUST USEFUL TO
* JUMP TO A LOCATI ON THAT GOES TO NEXT (E. G UNDER A SKI P
* OR CAS | NSTRUCTI ON) .
*
PUSH STA 0,1 X POINTS TO NEXT FREE LOCATI ON
LDA 0 NOW DECREMENT X
suB =1
STA 0
* FALL THROUGH
NEXT EQU  *
*
* NEXT
IRS 1P
IV 1P
*
* BINA DI SCARDS ONE VALUE FROM THE STACK AND REPLACES THE
* VALUE NOW AT TOP- OF- STACK W TH THE VALUE IN A REG
* I T THUS DOES WHAT |'S COMVONLY REQUI RED FOR BI NARY
* OPERATORS
*
* PUT  JUST REPLACES TOS WTH A REG STACK PO NTER UNCHANGED
*
BINA IRS 0
PUT STA 1,1
*
* NEXT
IRS IP
IV 1P
EJCT
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0587
0588
0589
0590
0591
0592
0593
0594
0595
0596
0597
0598
0599
0600
0601
0602
0603
0604
0605
0606
0607
0608
0609
0610
0611
0612
0613
0614
0615
0616
0617
0618
0619
0620
0621
0622
0623
0624
0625
0626
0627
0628
0629

00130
00131
00132
00133
00134
00135
00136
00137

00140
00141
00142

00143
00144
00145

00146
00147
00150
00151

-0
0

000000
02 00100

140100
141206

0
0
0
-0

cNeoNoNe)

10 00220
02 00130
04 00100
01 00100

000000
02 00140
01 00116

000000
02 00143
01 00116

000000

02 00146
06 00103
01 00116

FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

* EXECUTE A COLON DEFI NI TI ON
* SAVES CORRECTED | P TO THE RETURN STACK, THEN PICKS UP
* THE PARAMETER ADDRESS, THAT WOULD COMVONLY BE | N THE
* WREG STER, FROM DOCL - WHERE | T WAS PLACED BY THE
* JST I NSTRUCTI ON AT THE CFA I N THE HEADER - AND
* JUMPS TO THAT LOCATI ON
*
DOCL DAC* ** | NDI RECT BIT SET
LDA IP
SSP
AQA
JST  RPSH
LDA  DOCL NOTE | NDI RECT BI T |'S SET BY DAC*

NXT1 STA IP

E I

JWw* I P EFFECTVELY NEXT

EXECUTE A CONSTANT
SIMPLY PICKS UP THE VALUE AT THE PARAMETER ADDRESS
AND PUSHES I T ONTO THE STACK

DOCN DAC  **

I I

LDA*  DOCN
JMP  PUSH

EXECUTE A VARI ABLE
PI CKS UP THE ADDRESS OF THE PARAMETER ADDRESS AND
PUSHES | T ONTO THE STACK

DOVR DAC  **

L I

LDA  DOVR
JMP  PUSH

EXECUTE A USER VARI ABLE

PI CK UP THE VALUE | N THE PARAMETER ADDRESS, WHICH I S
AN OFFSET | NTO THE USER AREA, ADD | T ONTO THE USER AREA
BASE PO NTER AND PUSH THE RESULTI NG ADDRESS ONTO THE

STACK
DOUS DAC  **
LDA* DOUS
ADD UP
JMP  PUSH
EJCT
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0630
0631
0632
0633
0634
0635
0636
0637
0638
0639
0640
0641
0642
0643
0644
0645
0646
0647

00152
00153
00154
00155
00156
00157
00160
00161
00162
00163
00164
00165

0 000000

0 02 00100
140100
141206

0 10 00220
-0 02 00152
0 07 00736
140500

0 04 00100
0 02 00152
141206

0 01 00116

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE
* EXECUTE A ' DOES>
* SAVES CORRECTED | P TO THE RETURN STACK, THEN Pl CKS UP
* THE FI RST PARAMETER, WHI CH W LL BE JUWPED TO, AND
* THE SECOND PARAMETER, WHICH | S PUSHED ONTO THE STACK
*
DODS DAC  ** NO I NDI RECT BI T SET

LDA IP

SSP

ACA

JST RPSH

LDA*  DODS

SUB =

SSM SET THE | NDI RECT BI T

STA IP

LDA  DODS

ACA

JMP  PUSH

EJCT
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0648
0649
0650
0651
0652
0653
0654
0655
0656
0657
0658
0659
0660
0661
0662
0663
0664
0665
0666
0667
0668
0669
0670
0671
0672
0673
0674
0675
0676
0677
0678
0679
0680
0681
0682
0683
0684

00166
00167
00170
00171
00172
00173
00174
00175

00176
00177
00200
00201
00202

00203
00204
00205
00206
00207
00210
00211

00212
00213
00214
00215
00216
00217

0 000000

0404
0 04
-0 02

77
00111
00111

101001

0404
0 03
-0 01

70
00735
00166

0 000000

0404
0 04

77
00111

101001

0 01

00212

000201

0 03
-0 13
0 03
-0 05
-0 04
-0 01

00735
00111
00734
00111
00111
00176

000201

0 03
0414
-0 13
0 03
0 01

00735
70

00111
00735
00207

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

Rk R I b o O R R Rk kR R S b b Rk S b o Sk b o R R R b S o O

*

* CHARACTER HANDLI NG

*

LR E R R R R R R R R R R R R R R R RS EEEEEEEEEEEEEEEEEEES

CHGT DAC
LGR
STA
L DA*
SSC
LGR
ANA
JMP*

CHPT DAC
LGR
STA
SSC
JMP

*

* PLACE IN
| AB
ANA
I MA*
ANA

CHP1 ERA*
STA*
JMP*

*

* PLACE IN

CHPU | AB
ANA

* %

1
CADR
CADR

8
= 377
CHGT

* %

1
CADR

CHPU

UPPER BYTE

= 377
8
CADR
= 377
CHP1

GET CHARACTER AT ADDRESS
LS BIT GOES TO CARRY
SAVE WORD ADDRESS

LOAD THROUGH I T

FI RST BYTE I N UPPER BYTE
LOSE UPPER BYTE

PUT CHARACTER IN B TO CHARACTER ADDRESS
LS BIT GOES TO CARRY
SAVE WORD ADDRESS

GET CHARACTER BACK
LOSE UPPER BYTE | F ANY
GET EXI STI NG WORD
DI SCARD LOVER BYTE

GET CHARACTER BACK
LOSE UPPER BYTE | F ANY
GET | NTO UPPER BYTE
GET EXI STI NG WORD

DI SCARD UPPER BYTE
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0685
0686
0687
0688
0689
0690
0691
0692
0693
0694
0695
0696
0697
0698
0699
0700
0701
0702
0703
0704
0705
0706
0707
0708
0709
0710
0711

00220
00221
00222
00223
00224
00225
00226

00227
00230
00231
00232
00233
00234
00235

000000

13 00101
04 00102
00736
13 00101
04 00101
01 00220

cNololoNoNoNe]
o
\‘

0 000000
-0 02 00101
0 13 00102
0 04 00101
141206

0 13 00102
-0 01 00227
000236

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

Rk R I b o O R R Rk kR R S b b Rk S b o Sk b o R R R b S o O
*

* RETURN STACK

*

EE R R Sk Sk Sk Sk Sk S Sk S Sk kS kS kS kS Sk Sk Sk Sk kS kS kI kS kS Ik kS Ik Sk Sk Sk Sk S S kS Ik o
*

* PUSH A VALUE ONTO THE RETURN STACK

*

RPSH DAC  **

IMA RP TEMP. SAVE VALUE

STA RP1 NEXT- ON- STACK- PO NTER

SUB =1 DECREMENT PO NTER

IMA RP NEW PO NTER, CET VALUE TO PUSH BACK
STA* RP

JMP* RPSH

*

* POP A VALUE FROM THE RETURN STACK

*

RPOP DAC  **

LDA* RP GET VALUE
IMA  RP1 SAVE AND GET RP+1
STA RP WH CH |'S NEW VALUE OF RP
ACA | NCREMENT TO NEW VALUE OF RP1
IMA  RP1 UPDATE RP1, RETRI EVE VALUE
JVP*  RPOP

NXTWEQU  *
EJCT

18



0712
0713
0714
0715
0716
0717
0718
0719
0720
0721
0722
0723
0724
0725
0726
0727
0728
0729
0730
0731
0732
0733
0734
0735
0736
0737
0738
0739
0740
0741
0742
0743
0744
0745
0746
0747
0748
0749
0750
0751
0752
0753
0754
0755
0756
0757
0758
0759
0760
0761

01000
01001

01002
01003
01004
01005
01006

01007
01010
01011
01012
01013

01014

01015

01016

01017
01020

01021
01022

0 01 01025
0 01 01057

000020
000000
0 005657
000010
0 006116

0 006416
0 006116
0 005762
000037
000000

0 006216

0 006216

0 005656

000000
000000

000000
000000

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

Rk bk R b S R IR R o bk kR R R Sk R R Rk kb O R R ko

START- UP TABLE

kkkhkhkhkhhkhkhkhkhhkhkdhdkhkhkhhhrhkdhhhhkdrhdrhhhrhrhdrdhkhrdrdrhrdrkhrrdrhkdrrxdrxhx*x

*

*

*

*

*

*

* AT STARTUP, MOST OF THESE VALUES ARE MOVED | NTO THE USER AREA
* (STARTING AT ' XDP:'); THEY ARE NORMALLY ACCESSED THERE. THE
* VALUES HERE ARE NOT USUALLY CHANGED, BUT THEY MAY BE CHANGED
* E.G TO CONTROL WHAT HAPPENS AT COLD START. TH'S TABLE COULD
*  BE MOVED QUT OF LOW MEMORY | F NECESSARY FOR ROM SYSTEMS

*
*
*
*

LOCATED AT ' 1000 BECAUSE THAT' S THE TRADI TI ONAL STARTI NG
PO NT FOR SERI ES-16 PROGRAMS

ORG ' 1000
ORGN JMP  CENT COLD START ENTRY POl NT
IJVMP VEENT WARM START ENTRY ADDRESS
*
* NOTE - COLD START W PES OUT ANY NEW Di CTI ONARY DEFI NI TI ONS, AND
*  THEN DOES A WARM START. WARM START CLEANS UP STACKS, TERM NAL
*  BUFFER, ETC,
*
DEC 16 CcPU
DEC 0 REVI SI ON
OTSK DAC ~ XTSK 00 - PO NTER TO LATEST WORD DEFI NED
ocT 10 '01 - BACKSPACE CHARACTER
OP DAC XUP 02 - PO NTER TO USER AREA

* NOTE - THE USER AREA IS A HOOK I N THI' S SYSTEM TO ALLOW
*  MJLTI TASKI NG TO BE ADDED LATER

OXSO DAC XSO 03 - PO NTER TO BEG NNI NG OF THE STACK
DAC XRO 04 - PO NTER TO BEG NNI NG OF RETURN STACK
OXTB DAC XTI B 05 - PO NTER TO TERM NAL | NPUT BUFFER
DEC 31 06 - MAXI MUM NAME- FI ELD W DTH, NORMALLY 31
DEC O 07 - WARNI NG MODE; 0=ERRCR, 1=DI SK MESSAGE
*  NOTE - WARNI NG MODE | NI TI ALI ZED TO ZERO, IN CASE DISK SN T UP
DAC  XDP "10 - FENCE TO PROTECT AGAI NST ACCI DENTAL
* " FORCET' OF THE SYSTEM
DAC  XDP 11 - PO NTER TO NEXT AVAI LABLE DI CTlI ONARY
* LOCATI ON ( RETURNED BY ' HERE')
DAC  XXVC "12 - PO NTER TO I NI TI AL VOCABULARY LI NK
IFN DI SK
OLST DAC DSKB "13 - INITIALI ZE * FI RST
OLMI DAC  ENDB 14 - INITIALIZE "LIMT
ELSE
OlST DEC O "13 - INITIALI ZE * FI RST
OLMI DEC O 14 - INITIALIZE "LIMT
ENDC
DEC O "15 - AVAI LABLE
DEC O "16 - AVAI LABLE
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0762
0763
0764
0765
0766
0767
0768
0769
0770
0771
0772
0773
0774
0775
0776
0777
0778
0779
0780
0781
0782
0783
0784
0785
0786
0787
0788
0789
0790
0791
0792
0793
0794
0795
0796
0797
0798
0799
0800
0801
0802
0803
0804
0805
0806
0807
0808
0809
0810
0811

01023
01024

01025
01026
01027
01030
01031
01032

01033
01034
01035
01036
01037
01040
01041
01042
01043
01044
01045

01046
01047
01050
01051
01052
01053

01054
01055
01056

0 001007
0 005656

001025

05762
01004
01024
01006
00103
00000

cNoloNoNoNe)]

0 02 01017
101040

0 01 01046
0 04 00105
0 07 01020
0 04 00104
140040

0 04 00105
0 12 00105
0 12 00104
0 01 01042

140040

04 00021
04 00023
02 01017
04 00035
04 00036

PR ORE

0 02 00732
0 01 01061
000000

001057

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

*

XXS0 DAC
X4P4 DAC
*

OXS0
FRTH+4

START OF AREA COPI ED

ACTUAL COLD ENTRY PO NT

*
*
* NOTE THAT THE DI CTI ONARY ENTRY FOR ' COLD | S FURTHER

* ON. THI'S CODE IS MOVED HERE SO CROSS- SECTCR LI NKS FROM

* THE ENTRY PO NT AT ' 1000, AND REFERENCES TO THE START- UP
* TABLE ARE NOT REQUI RED.

*

CENT EQU *
IFN  XTND
EXA
ENDC
JST M8z ONCE ONLY - CALCULATE MEMORY Sl ZE
LDA  OTSK SET ' FORTH VOCABULARY FROM STARTUP TABLE
STA*  X4P4
LDA OUP I NI TI ALl ZE USER POl NTER
STA WP
STA 0 AND BORROW | NDEX REG STER FOR | NI TI ALI SATI ON
* NOTE - FOR SMALLER STAND- ALONE BOOT, | NI TIALI ZE AREAS I N

H G4 MEMORY WHI CH MUST BE | NI Tl ALI ZED.
* CLEAR DI SK BUFFERS ON FI RST TI ME THROUGH

LDA Q1ST GET PO NTER TO START OF BUFFERS
SNZ ANY DI SK BUFFERS?
JMP  CNT2
STA T2
SuB OLMr SUBTRACT END TO GET - VE WORDS
STA T1 COUNTER
CRA
CNT1 STA* T2
IRS T2 STEP PO NTER
IRS T1 STEP COUNTER
JMP  CNT1 LOOP
* NOWINTIALI ZE * QUT', ' OFFSET’, *USE' AND ' PREV

* NOTE | NDEX REG STER PO NTI NG AT USER AREA (NOT STACK)
CNT2 CRA

STA 21,1 CLEAR ' QUT
STA 23,1 CLEAR ' OFFSET’
LDA Q1ST

STA 35,1 TO ' USE

STA 36,1 TO ' PREV

* END OF SPECI AL HI GH MEMORY | NI Tl ALI ZE

LDA =-12 ON COLD START, MOVE 12 WORDS
JVP WNT1

STOP HLT ' BYE COMES HERE

* SO RESTART GOES TO WARM ENTRY

VENT EQU  *
IFZ  XTND
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0812
0813
0814
0815
0816
0817
0818
0819
0820
0821
0822
0823
0824
0825
0826
0827
0828
0829
0830
0831
0832
0833
0834
0835
0836
0837
0838
0839
0840
0841
0842
0843
0844
0845
0846
0847
0848
0849
0850
0851
0852
0853
0854
0855
0856
0857
0858
0859
0860
0861

01057

01060
01061
01062
01063
01064
01065
01066
01067
01070
01071
01072
01073
01074

01075
01076
01077

01100
01101

01102

01103
01104
01105
01106
01107
01110
01111
01112
01113
01114

000011

02 00731
04 00104
02 01023
04 00105
02 00730
06 01006
00106
02 00105
04 00106
12 00105
12 00106
12 00104
01 01067

eleololoNoNololololoNoNoNe]
o
SN

0 02 01102
0 04 00063
000401

0 02 01103
0 01 00136

0 001057

0 001104
0 001345
0 001332
0 002651
0 005652
0 004272
0 004347
0 000000
0 000000
0 000000
001115

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

DXA BECAUSE START- BUTTON | NTERRUPT COVE HERE
* AND MAY HAVE FORCED EXTENDED MODE
ELSE
EXA I N CASE MANUALLY STARTED HERE
ENDC
LDA =-5 ON WARM START, MOVE 5 WORDS
WNT1 STA T1
LDA  XXSO START WTH I NI TI AL STACK PO NTER
STA T2
LDA =3 TO AREA 3 WORDS BEYOND
ADD  QUP USER PO NTER
STA T3
WNT2 LDA* T2
STA* T3 COPY WORDS
IRS T2 STEP PO NTERS
IRS T3
IRS T1 STEP COUNTER
JMP  WWT2

*
* SET UP VECTOR SO THAT START- BUTTON | NTERRUPT
GOES TO WARM ENTRY

*

LDA  XWNT
STA '63
ENB ENABLE | NTERRUPTS
*
*  NOW SET FORTH S | NSTRUCTI ON COUNTER, AND GO
LDA  XGO
JMP  NXT1
*
XWNT DAC  VEENT TO | NI TI ALI SE | NTERRUPT VECTCOR

*
* NOTE - NORMALLY THE ABOVE | NSTRUCTI ON WOULD JUWMP STRAI GHT

* TO THE ABORT ROUTINE. I T HAS BEEN CHANGED HERE TO ALLOW USER
* TO PATCH A DI FFERENT START-UP. BUT THE SYSTEM WON' T WWORK

* UNTIL SOVE OF THE WORK OF ' ABORT" HAS BEEN DONE, SO THAT WORK
* | S REPEATED. THE USER CAN PATCH OVER THE ' ABORT' AND THE

*  ZERCS

*

X

& DAC* GO

GO DAC RPST I NI TI ALl ZE RETURN STACK POl NTER
DAC  SPST I NI TI ALl ZE DATA STACK PO NTER
DAC DEC SELECT DECI MAL
DAC  FRTH FORTH
DAC  DFNS DEFI NI TI ONS
DAC  ABRT ABORT
DAC 0
DAC 0
DAC 0
NXTX EQU  *
EJCT
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0862
0863
0864
0865
0866
0867
0868
0869
0870
0871
0872
0873
0874
0875
0876
0877
0878
0879
0880
0881
0882
0883
0884
0885
0886
0887
0888
0889
0890
0891
0892
0893
0894
0895
0896

0897
0898
0899
0900
0901
0902
0903
0904
0905
0906
0907
0908
0909
0910

00236

00237
00240

00241
00242
00243
00244
00245
00246

00247
00250
00251
00252
00253
00254

00255

000000
000000
000001

000236
001714

144524

0 000000
000236
000241

0 12 00100
0 02 00100
140100

0 04 00104
0 02 00104
0 01 00116

000247
003705

154305
141725
152105

0 000236
000247
000254

0 12 00000

-1 01 00000

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

Rk R I b o O R R Rk kR R S b b Rk S b o Sk b o R R R b S o O
*

* CCODE DEFI NI TI ONS

*

LR E R R R R R R R R R R R R R R R RS EEEEEEEEEEEEEEEEEEES

ORG  NXTW
LINK SET 0
FNUL EQU 0
FIMD EQU 1

*

* kk kK LlT * % Kk %

* USED ONLY BY THE COWPI LER PUSH FOLLOW NG LI TERAL ONTO THE STACK
* HEAD FNUL, LIT,LIT
*

TLNK SET
VFD 1,0, 1, FNUL, 6, 3, 8, 314
* =<FNUL, 3>, ' L’
VFD  8,’311,8,’ 124 =T
DAC  LINK
LINK SET  TLNK
LIT EQU *
IRS IP
LDA IP
SsP LOSE | NDI RECT BI T
STA T1
LDA* T1
JMWP  PUSH
*
* * Kk k% EXEC * Kk k%
* USED ONLY BY THE COVPI LER. EXECUTE FORTH WORD WHOSE ADDRESS IS
* ON THE STACK
* HEAD FNUL, EXECUTE, EXEC
TLNK SET  *
VFD 1,0, 1, FNUL, 6,7, 8, 305
* =<FNUL, 7>, E
BCl 2, XEQU
VFD 8,’324,8,' 105 = TE
DAC LINK
LINK SET  TLNK
EXEC EQU *
IRS 0 POP
IFZ  XTND
JW* 0,1 JMP TO CFA
ELSE
* EXTENDED ADDRESS| NG DELAYS | NDEXI NG UNTI L AFTER ALL | NDI R
LDA 0,1
STA T1
IV T1
ENDC
EJCT
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* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

0911 * kk k% BRANO_' * k k%
0912 * USED ONLY BY THE COWPI LER. BRANCH TO THE ADDRESS VWH CH FOLLOWS
0913 * HEAD FNUL, BRANCH, BRAN
0914 000256 TLNK SET  *
0915 00256 003302 VFD 1,0, 1, FNUL, 6, 6, 8, 302
0916 * =<FNUL, 6>,' B
0917 00257 151301 BCl 2, RANC
00260 147303
0918 00261 044000 VFD  8,'110 = H
0919 00262 0 000247 DAC LINK
0920 000256 LINK SET  TLNK
0921 000263 BRAN EQU  *
0922 00263 0 02 00100 LDA IP
0923 00264 140100 SSP
0924 00265 141206 ACA
0925 00266 0 04 00104 STA T1
0926 00267 -0 02 00104 LDA* T1
0927 00270 140500 SSM I NDI RECT BIT
0928 00271 0 01 00136 JMP  NXT1
0929 *
0930 * kk k% OBRA’\CH *k k%
0931 * USED ONLY BY THE COWPI LER. BRANCH TO THE ADDRESS VH CH FOLLOWS
0932 * |F THE TOP OF STACK | S ZERO ( FALSE)
0933 * HEAD FNUL, O0BRANCH, ZBRA
0934 000272 TLNK SET  *
0935 00272 003660 VFD 1,0,1, FNUL, 6, 7, 8, 260
0936 * =<FNUL, 7>," 0
0937 00273 141322 BCl 2, BRAN
00274 140716
0938 00275 141510 VFD 8,’ 303, 8,’110 = CH
0939 00276 0 000256 DAC LINK
0940 000272 LINK SET  TLNK
0941 000277 ZBRA EQU  *
0942 00277 0 12 00000 IRS O POP
0943 00300 1 02 00000 LDA 0,1
0944 00301 100040 SZE
0945 00302 0 01 00312 JW  ZBR1
0946 00303 0 02 00100 LDA IP
0947 00304 140100 SSP
0948 00305 141206 ACA
0949 00306 0 04 00104 STA T1
0950 00307 -0 02 00104 LDA* T1
0951 00310 140500 SSM
0952 00311 0 01 00136 JMP NXT1
0953 00312 0 12 00100 ZBR1 IRS IP
0954 *
0955 * NEXT
0956 00313 0 12 00100 IRS IP
0957 00314 -0 01 00100 Jw* I P

0958 EJCT



0959
0960
0961
0962
0963
0964
0965
0966

0967
0968
0969
0970
0971
0972
0973
0974
0975
0976
0977
0978
0979
0980
0981
0982
0983
0984
0985
0986
0987
0988
0989
0990
0991
0992
0993
0994
0995

00315

00316
00317
00320
00321

00322
00323
00324
00325
00326
00327
00330
00331
00332
00333
00334
00335
00336

00337
00340
00341
00342
00343
00344

00345
00346

FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

* k k% (L(II)) * k k%
USED ONLY BY THE COWPI LER. | NCREMENT LOOP | NDEX BY 1
BRANCH | F BELOWLIM T

*
*
*
* HEAD
000315 TLNK SET
003250 VFD
*
146317 BCl
147720
024400 VFD
0 000272 DAC
000315 LI NK SET
000322 XLOP EQU
-0 02 00101 LDA*
141206 ACA
-0 11 00102 XLL1 CAS*
0 01 00337 JMP
0 01 00337 JMWP
-0 04 00101 XLL2 STA*
0 12 00100 I RS
0 02 00100 LDA
140100 SSP
0 04 00104 STA
-0 02 00104 L DA*
140500 SSM
0 01 00136 JMP
*
0 02 00102 XLL3 LDA
141206 ACA
0 04 00101 STA
141206 ACA
0 04 00102 STA
0 12 00100 I RS
*
NEXT
0 12 00100 I RS
-0 01 00100 JMP*
EJCT

FNUL, (LOOP) , XLOP
*

1,0, 1, FNUL, 6, 6, 8, ' 250

=<FNUL, 6>, ' ('
2, LOOP
8, 051 =)’
LI NK
TLNK
*
RP

| NCREMENT LOOP VAR ABLE
RP1
XLL3 [RP]+1 > [RP1]
XLL3 [RP] +1 = [RP1]
RP [RP] +1 < [RP1]
P
P
T1
T1 GET JUWP ADDRESS
NXT1 AND LOOP
RP1 POP 2 VALUES FROM RETURN STACK
RP
RP1
P AND SKI P THE BRANCH ADDRESS
EXIT THE LOOP
P
P
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0996
0997
0998
0999
1000
1001
1002
1003

1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036

00347

00350
00351
00352
00353

00354
00355
00356
00357
00360

00361
00362
00363
00364
00365

00366

00367
00370
00371

00372
00373
00374
00375
00376

000347
003650

125714
147717
150051

0 000315
000347
000354

1 02 00001
100400

0
0
0

[cNeoNoNoNe)

01
06
01

00361
00101
00324

00101
00102
00327
00327
00337

000366
002250

142317
024400

0 000347
000366
000372

1 02 00002
0 10 00220
1 02 00001
0 10 00220
0 01 00112

*
*
*
*

FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

* Kk k% (+L(I]D) * * k%
USED ONLY BY THE COMPI LER | NCREMENT LOOP | NDEX BY TOP- OF- STACK
CONDI TI ONALLY BRANCH
HEAD FNUL, (+LOOP), XPLO
*

TLNK SET
VFD 1,0,1,FNUL, 6,7, 8, 250
* =<FNUL, 7>, ' ('
BCl 2, +LOO
VFD  8,’320,8,’ 051 = Pp)’
DAC LINK
LINK SET  TLNK
XPLO EQU  *
LDA 1,1 GET | NCREMENT
SPL +VE
JW  XLL4
ADD* RP CURRENT LOOP COUNT
JWP  XLL1 SAVE COVPARI SON AS ( LOOP)
*
XLL4 ADD* RP CURRENT LOOP COUNT
CAS* RP1
JMP XLL2 [RP]-N > [RP1]
JMP  XLL2 [RP]-N = [RP1]
JW  XLL3 [RP]-N < [RP1]

*
*
*

*

*

* % k% (m) * % k%

USED ONLY BY THE COMPILER SET UP 'DO LIM T AND | NDEX
HEAD FNUL, ( DO), XDO
*

TLNK SET
VFD 1,0, 1, FNUL, 6, 4, 8, 250
=<FNUL, 4>, ("
B  1,DO
VFD 8,’ 051 =)’
DAC  LINK
LINK SET  TLNK
XDO EQU *
LDA 2,1
JST  RPSH
LDA 1,1
JST  RPSH
IV POP2
EJCT
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1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082

00377

00400

00401
00402

00403

00404
00405
00406

00407
00410
00411
00412
00413
00414
00415
00416
00417
00420
00421
00422
00423
00424

00425
00426
00427
00430
00431
00432

000377
000511

0 000366
000377
000401

0 02 00101
0 01 00116

000403
002704

144707
144524

0 000377
000403
000407

1 02 00002
0 07 00424
100400

0 01 00431
0 11 00727
0 01 00425
101000

1 11 00001
0 01 00431
0 01 00431
1 04 00002
0 02 00736
0 01 00125
000260

0 07 00726
0 11 00727
0 01 00416
101000
140040
0 01 00124

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

* kk k% | *k k%

* RETURN CURRENT LOOP COUNTER TO THE STACK
* HEAD FNUL, I,

TLNK SET  *
VFD  1,0,1,FNUL,6,1,8,' 111
* =<FNUL, 1>, |
DAC  LINK
LINK SET  TLNK
| EQU *
LDA* RP
JWP  PUSH
*
* kk k% Dl G T *k k%
* USED BY THE COWPI LER
* (ASCI|-DIG T BASE ==> DI G T- VALUE TRUE(OR FALSE))
*  HEAD FNUL,DIG T, DIGT
TLNK SET  *
VFD  1,0,1,FNU, 6,5, 8, 304
* =<FNUL, 5>, D
BO 1,1G
VFD  8,’'311,8,’ 124 =T
DAC  LINK
LINK SET  TLNK
DIGT EQU *
LDA 2,1 GET ASCI| VALUE
SUB  XZRO
SPL
JW DI GX
CAS =9
JW DG A>9
NOP A=9
DIGY CAS 1,1 COVPARE BASE
JW DI GX A>BASE
JW DI GX A=BASE
STA 2,1 SAVE DIG T VALUE
LDA =
JW  PUT
XZRO VFD 16, CZRO
*
DIGA SUB =7 SUBTRACT ' A" -’ O’
CAS = NOW EXPECT TO BE >9
JW  DIGY A>9 - K
NOP A=9
DI GX CRA A<9 - ERROR EXI T
JW  BINA
EJCT
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1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097

1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128

00433

00434
00435
00436
00437

00440
00441
00442
00443
00444

00445
00446
00447
00450
00451
00452

00453
00454
00455
00456
00457
00460
00461
00462
00463
00464
00465
00466

000433
003250

143311
147304
024400

0 000403
000433
000440

02 00002
04 00104
04 00105
02 00001
04 00106

[l NoNeN

00106
00110
00105
00725
101040

0 01 00467

cNeoNoNe)

0 02 00106
0 12 00106
0 03 00724
100040

0 01 00453
0 02 00106
101040

0 01 00525
0 04 00106
0 02 00104
0 04 00105
0 01 00445

FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

* * Kk k% ( Fl ND) * k% %
* USED BY THE COVPILER. FIND A WORD | N THE DI CTI ONARY
* ('STRI NG ADDRESS NFA ==> PFA LENGTH TRUE (OR FALSE))
* STRI NG ADDRESS |'S (WORD) ADDRESS OF THE WORD CONTAI NI NG
* LENGTH BYTE, OF THE STRI NG BEI NG SOUGHT. NFA IS THE
* NAVE FI ELD ADDRESS OF THE WORD | N THE DI CTI ONARY VHERE
* THE SEARCH BEG NS. PFA |'S THE PARAMETER FI ELD ADDRESS
* OF THE DI CTI ONARY ENTRY WHI CH |'S FOUND. | F WORD NOT
* FOUND ONLY ONE RESULT (0, FALSE) |'S RETURNED.
*
* HEAD FNUL, ( FI ND) , PFND
TLNK SET  *
VFD 1,0,1,FNUL, 6,6, 8, 250
* =<FNUL, 6>, ("
BCl 2, FIND
VFD  8,’ 051 =)’
DAC  LINK
LINK SET  TLNK
PFND EQU  *
LDA 2,1 Pl CK UP STRI NG ADDRESS
STA T1
STA T2
LDA 1,1 PI CK UP NFA
STA T3
*
FNDL LDA* T3
STA T5 SAVE FI RST WORD OF NFA
ERA* T2
ANA =’ 037577 LOSE FLAG I N LENGTH BYTE, MS BI TS
SNZ
JW  FNDS
*
* WORDS DON' T MATCH - FIND END OF STRI NG
FNDX LDA* T3
IRS T3 STEP PO NTER
ANA =’ 200 LOOK AT MB BI T OF LOWER BYTE
SZE
JMP FNDX
LDA* T3 PI CK UP LINK TO PREVI QUS NFA
SNZ
JVWP  FNDN
STA T3
LDA T1
STA T2 GO BACK TO START OF DESI RED STRI NG
JW  FNDL
EJCT
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1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170

00467
00470
00471
00472
00473
00474

00475
00476
00477
00500
00501
00502
00503
00504
00505
00506
00507
00510

00511
00512
00513
00514
00515
00516
00517
00520

00521
00522
00523
00524

00525
00526

-0 02 00105
0404 70

0 03 00723
140407

0 04 00107
0 01 00507

12 00105
12 00106
00105
00106
12 00107
100000

0 01 00521
0 03 00722
100040

0 01 00453
0 12 00107
0 01 00475

'
[eNeoNoNoNe)

0 02
0 06
1 04
0 02
0404
1 04
0 02
0 01

00106
00730
00002
00110
70

00001
00736
00116

0 03 00721
100040

0 01 00453
0 01 00511

140040
0 01 00124

* FI G FORTH FOR SERI ES- 16 MACHI NES

PAGE

* FI RST WORD DCES MATCH - CHECK THE REST

FNDS LDA*

LG&R

ANA

TCA

STA

JMP
FNDT | RS
I RS
LDA*
ERA*
I RS
SKP
JMWP
ANA
SZE
JMWP
I RS
JMP

FNDZ

*

* MATCH -
FNDM LDA
ADD
STA
LDA
LG&R
STA
LDA
JMWP

*

* FIRST I RS SKI PPED -

T2 GET LENGTH
8 MOVE TO LOWER BYTE
= 077 LOSE FLAGS
VEE COUNT -N TO -1
T4
FNDZ
T2 STEP POl NTERS
T3
T2 PI CK UP TWO BYTES FROM EACH STRI NG
T3
T4 FI RST OF TWD | NCREMENTS | N LOOP
FNDY
= 077577 LOSE MB BI TS
FNDX DON' T MATCH GO TO NEXT DI RECTORY ENTRY
T4
FNDT

RETURN REQUI RED VALUES

T3 PO NTS AT LAST BYTES OF NAME

=3 SKI P OVER LI NK AND CODE ADDRESS
2,1

5 GET SAVED ( NFA)

8 PUT LENGTH | N LOW BYTE

1,1

=1

PUSH

SO ONLY THE TOP

* BYTE SHOULD BE COVPARED, NOT BOTH

FNDY ANA
SZE
JMWP
JMP

*

= 077400 LOSE MS BIT AND LOVNER BYTE
MATCHED

FNDX

FNDM

* THE STRINGS DON' T MATCH

FNDN CRA
JMP

EJCT

Bl NA
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1171
1172
1173
1174
1175
1176
1177
1178

1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212

00527

00530
00531
00532
00533

00534
00535
00536
00537
00540
00541
00542
00543
00544
00545
00546
00547
00550
00551
00552
00553
00554
00555
00556

00557
00560

00561
00562
00563
00564
00565

000527
003705

147303
146317
151505
0 000433
000527
000534

0 02
0 07
0 04

00000
00720
00000

140040

00104
00003
00105
00566
00561
00543
00736
00003
00566
00561

00000

01
04
07
04

POFRPOPRPOORFRPROOOOOrO
o
SN

12
01

oo

1
1
0 01

00550
00001
00736
00002

00100
00100

00001
00003
00556

141206

0 01

00556

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

* k k%

ENCLOSE ****

( CADDR DELIM TER ==> CADDR OFFSET END- OFFSET NEXT- OFFSET)

TLNK

*

LI NK
ENCL

ENC1

ENC2

ENC3

ENC4

HEAD
SET
VFD

BCl

*
* USED BY THE COWPI LER. BREAK NEXT WORD OQUT OF THE | NPUT BUFFER
*
*

FNUL, ENCLGOSE, ENCL

*

1,0, 1, FNUL, 6, 7, 8, " 305

=<FNUL, 7>, E
2, NCLO
8,’ 323, 8, 105 = SE
LI NK
TLNK
*
0
=2
0 CREATE SPACE FOR RESULTS
SET OFFSET TO ZERO
T1 USE A TEMPORARY TO COUNT CHARACTERS
3,1 CLEAR OFFSET, GET DELI M TER
T2 BECAUSE STACK LOCATI ON W LL BE OVERWRI TTEN
ENCC
ENCA NULL
ENCL LOOP ON DELI M TERS
=1
3,1 OFFSET
ENCC
ENCA NULL
DELI M TER
ENC2 LOOP UNTI L DELI M TER
1,1 NEXT- OFFSET
=1
2,1 END- OFFSET
P
P
1,1 NEXT- OFFSET
3,1 CONTAI NS THE START- OFFSET
ENC3 NOT EQUAL
EQUAL - STEP PO NTER FALL THROUGH
ENC3 NOT EQUAL
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1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235

00566
00567
00570
00571
00572
00573
00574
00575
00576
00577
00600
00601
00602
00603

0 000000

0 02 00104
1 06 00004
0 10 00166
101040

0 01 00602
0 12 00104
0 12 00566
0 11 00105
100000

0 01 00602
0 12 00566
0 02 00104
-0 01 00566

* FI G FORTH FOR SERI ES- 16 MACHI NES

E I T

:

DAC

ENCX LDA

T1 IS RET

LOOK AT THE CHARACTER AT [ CADDR+T1]

RETURN TO ONE OF THE FOLLOW NG THREE LOCATI ONS
IN PRI ORI TY ORDER

+1 - CHARACTER IS NULL (T1 NOT | NCREMENTED)

+2 - CHARACTER |'S DELIM TER (T2)

+3 - OTHER CHARACTER

URNED IN THE A REQ STER
* %

Tl
4,1

GET CHARACTER PO NTER
ADD BASE ADDRESS
GET THE CHARACTER

NULL EXIT
NON- NULL EXI TS STEP T1

DELIM TER EXIT
FALL THROUGH FOR NORVAL EXIT

PAGE
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1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263

1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278

00604
00605

00606
00607

00610

00611

00612

00613

00614

00615
00616
00617
00620

00621
00622

00623

00624

00625

00626

00627

000604
002305

146711
052000

0 000527
000604
000610

0 01 05665

000611
001713

142531

0 000604
000611
000614

0 01 05717

000615
004677

152305
151315
144716
140514

0 000611
000615
000623

0 01 05736

000624
001303

051000

0 000615
000624
000627

0 01 05745

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

*
*  THE NEXT 4 HEADERS PO NT TO | NSTALLATI ON- DEPENDENT TERM NAL |/ O
*  ROUTI NES.
*
* HEAD FNUL,EMT,EMT  **** EMT
TLNK SET  *
VFD 1,0,1, FNUL, 6, 4, 8,’ 305
* =<FNUL, 4>, E
BA 1, M
VFD 8,124 =T
DAC  LINK
LINK SET  TLNK
EMT EQU *
JVMP  PEMT
* HEAD FNUL, KEY, KEY *xxx KEY
TLNK SET  *
VFD 1,0,1, FNUL, 6, 3, 8,’ 313
* =<FNUL, 3>, ' K’
VFD  8,’305,8,' 131 = EY
DAC  LINK
LINK SET  TLNK
KEY EQU *
JMP  PKEY
* HEAD FNUL, ?TERM NAL, QTRM **** 2TERM NAL
TLNK SET  *
VFD 1,0,1,FNUL,6,9,8,’ 277
* =<FNUL, 9>, ' ?’
BG 3, TERM N
VFD 8,’301,8,’ 114 = AL
DAC  LINK
LINK SET  TLNK
QIRM EQU  *
JWP  PQIR
* HEAD FNUL, CR, CR *xx% CR
TLNK SET  *
VFD 1,0,1, FNUL, 6, 2, 8, 303
* =<FNUL, 2>, C
VFD 8,122 =R
DAC  LINK
LINK SET  TLNK
CR EQ *
JW  PCR
EJCT
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1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328

00630

00631
00632
00633

00634

00635

00636
00637
00640

00641
00642
00643
00644
00645
00646
00647
00650
00651

00652
00653
00654
00655
00656
00657
00660
00661
00662

00663
00664

000630
002320

152322
041400
0 000624
000630
000634

0 01

05755

000635
002703

146717
153105
0 000630
000635
000641

1 02

00001

101040

0 01

00663

140407

04
02
04
02
04

OrOoORrOo

02
12
10
12
01

[eNoNoNoNoNolloNoNe)

12
01

oo

00104
00002
00105
00003
00106

00106
00106
00166

00201

00105
00105
00176
00104
00652

00000
00112

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

IFN  PTW
* HEAD FNUL, PTRC, PTRC
TLNK SET  *
VFD 1,0, 1, FNUL, 6, 4, 8,
*
BG  1,TR
VFD 8’103
DAC  LINK
LINK SET  TLNK
PTRC EQU *
JWP  PPTC
ENDC
*
* kk k% G\D/E * % k% %
* ( CADDRL CADDR2 COUNT - - -
*
*
* TODO - SHOULD PROBABLY OPTI
* HEAD FNUL, CMOVE, CMOV
TLNK SET  *
VFD 1,0, 1, FNUL, 6, 5, 8,
*
B 1, MO
VFD  8,’326,8,’ 105
DAC LINK
LINK SET  TLNK
oMV EQU  *
LDA 1,1
SNz
JWP  COWX
TCA
STA T1
LDA 2,1
STA T2
LDA 3,1
STA T3
*
COWL LDA T3
IRS T3
JST  CHGT
| AB
LDA T2
IRS T2
JST  CHPT
IRS T1
JWP  CWL
*
CWX IRS 0
JVP POP2
EJCT

**** PTRC - PAPERTAPE READER CHARACTER

320
=<FNUL, 4>, ' P’

= C

ADDRESSES ARE BYTE ADDRESSES NOT CELL (WORD) ADDRESSES

M ZE TO MOVE WORDS WHERE POSSI BLE
303
=<FNUL, 5>,’ C

= VE

GET COUNT

DESTI NATI ON ADDRESS
SOURCE ADDRESS

GET PO NTER

STEP

GET CHARACTER

GET DEST PO NTER

PUT CHARACTER

ALSO USED FOR MOVE EXIT
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1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364

00665

00666
00667
00670

00671
00672
00673
00674
00675
00676
00677
00700
00701

00702
00703
00704
00705
00706
00707
00710

000665
002315

147726
042400
0 000635
000665
000671
1 02 00001
101040
0 01 00663
140407
04 00104
02 00002
00105
02 00003
04 00106

OrOoOr o
o
SN

02 00106
12 00106
04 00105
00105
12 00104
01 00702
01 00663

ejojojojoNaNe]
[EnY
N

000711

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

* kk k% '\/O/E * k k%

* ( ADDR1 ADDR2 COUNT ---

* ADDRESSES ARE CELL (WORD) ADDRESSES
*

*

HEAD FNUL, MOVE, MOVE
TLNK SET  *
VFD 1,0, 1, FNUL, 6, 4, 8, 315

* =<FNUL, 4>, M
BO 1,0V
VFD 8, 105 = E
DAC  LINK
LINK SET  TLNK
MVE EQU  *
LDA 1,1 GET COUNT
SNz
IJVP CWX
TCA
STA T1
LDA 2,1 DESTI NATI ON ADDRESS
STA T2
LDA 3,1 SOURCE ADDRESS
STA T3
*
MOVL LDA* T3
IRS T3
STA* T2
IRS T2
IRS Tl
IV MOVL
IJMP CWX
*
* FIRST SECTOR FULL - LEAVING SPACE FOR CONSTANT POOL
* AND DESECTORI ZI NG
*
NXTY EQU

EJCT
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1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413

01115

01116
01117

001115
001325

025000
0 000665
001115
001120

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

ORG NXTX AFTER START- UP CODE
* kkkk LJk * k k%
*( NL N2 --- D). PRODUCT IS 32-BI T DOUBLE | NTEGER
* HEAD FNUL, U*, USTR
TLNK SET  *
VFD 1,0,1, FNUL, 6, 2, 8, 325
* =<FNUL, 2>, U
VFD 8,052 =
DAC LINK
LINK SET  TLNK
USTR EQU  *
| FZ HSA
* SOFTWARE UNSI GNED MULTI PLY
LDA =-16 COUNTER
STA T1
CRA CLEAR ACCUMULATOR
| AB
CRA
STA T3 M5 WORD OF MULTI PLI ER
UST1 LLL 1 SH FT ACCUMULATOR LEFT
IMA 2,1 GET MULTI PLI CAND
LG 1 TOP BIT TO CARRY
M 2,1 GET ACCUMULATOR BACK
SSC CARRY SET?
JMP  UST2 NO
| AB YES - LS WORD TO A
STA T2 SAVE VALUE
ADD 1,1 ADD MULI PLI ER
IMA T2 SAVE SUM CET FI RST | NPUT
SRC CARRY (OVERFLOW) SET?
CHS YES - XOR IT | NTO MsB
ERA 1,1 XCOR I N SECOND
ERA T2 XOR IN SUM CARRY NOW I N MSB
CSA PUT INCBIT
LDA T2 GET SUM BACK
| AB GET M5 BI TS BACK
ACA ADD | N ANY CARRY NEEDED
ADD T3 ADD IN M5 WORD ( FOR SI GNED MULTI PLY)
UST2 IRS T1
JMP  UST1
STA 1,1 M5 VWORD
| AB
STA 2,1 LS VWORD
NEXT
IRS IP
JMP* I P
ELSE
EJCT
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1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463

01120
01121
01122
01123
01124
01125
01126
01127
01130
01131
01132
01133
01134

01135
01136
01137
01140
01141
01142

01143
01144

01145
01146

01147
01150
01151

01152
01153
01154
01155
01156
01157
01160

1 02 00001
140100
0 04 00104
000201
1 02 00002
140100
0 04 00105
0 16 00104
0 04 00106
000201
0 04 00107
140040
000201

1 02 00001
101400
0 01 01164
1 02 00002
101400
0 01 01161

0 02 00106
0 06 00104

100400
0 01 01152

0 06 00105
0400 77
0 01 01157

0 06 00105
100400
0 01 01150
0400 77
140500
0 06 00717
0 01 01174

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

* HARDWARE UNSI GNED MULTI PLY
* ONLY HAVE SI GNED MULTI PLY | NSTRUCTI ON SO TH' 'S CODE WORKS
* BY BREAKI NG EACH 16-BI T UNSI GNED NUMBER | NTO TWO FI ELDS;
* THE LOAER 15 BITS, WH CH (BEING A VALI D S| GNED NUVBER) CAN
* BE MULTIPLI ED, AND THE TOP BI T, WHI CH HAS SI GNI FI CANCE
* 2715 SO WE HAVE:
* (P1*2°15+P[2-16]) * (QL*2715+( 2-16]) WHI CH EQUALS. . .
* P1.QL*2730 + P1¥2715%Q 2-16] + QL*2715*P[2-16] + P[2-16]*{ 2- 16]
LDA 1,1 ALL OF P
sSSP
STA T1 BITS 2-16 OF P
| AB
LDA 2,1 ALL OF Q
SsP
STA T2 BITS 2-16 OF Q
WY Tl P[ 2- 16] *Q 2- 16]
STA T3 SAVE UPPER BI TS
| AB GET LOAER 15 BI TS (B1=0)
STA T4 SAVE
CRA CLEAR B REG STER
| AB
*
LDA 1,1 CHECK TOP BI TS
SM
JWP  UST5
LDA 2,1
SM
JWP  UST4
BOTH TOP BI TS SET
LDA T3 UPPER BI TS OF P[2-16]*{ 2- 16]
ADD T1 2715*P[ 2-16] (2°15 FREE, SINCE 15-BI TS IN B)
* CAN T OVERFLOW TO TH'S PO NTS SI NCE BOTH
* | NPUTS TO PREVI OUS ADD WERE 15-BI TS, BUT NOW HAVE
* A 16-BI T VALUE AND ADDI NG A THI RD 15-BI T VALUE MAY
* OVERFLOW
SPL
JMP  UST2
* TOP BI T CLEAR - CANNOT OVERFLOW
ADD T2 2715% Q) 2- 16]
USTL LRL 1 LS BIT OF A SH FTS INTO Bl, Al=0
JWP  UST3
* TOP BI T WAS SET
UST2 ADD T2 2715*Q 2- 16]
SPL
JWP  UST1 IT STILL IS - NO OVERFLOW
LRL 1
SSM SET Al, DUE TO CARRY FROM ADD
UST3 ADD = 040000 2730
JWP  UST8
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1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1491

01161
01162
01163

01164
01165
01166

01167
01170
01171

01172
01173
01174
01175
01176
01177

01200
01201

0 02 00106 UST4 LDA T3
0 06 00105 ADD T2
0 01 01173 JMP  UST7
*
1 02 00002 USTS LDA 2,1
101400 SM
0 01 01172 JMP  UST6
*
* ONLY TOP BIT OF Q SET
0 02 00106 LDA T3
0 06 00104 ADD T1
0 01 01173 JMP  UST7
*
* NEI THER UPPER BI T SET
0 02 00106 UST6 LDA T3
0400 77 UST7 LRL 1
1 04 00001 UST8 STA 1,1
000201 | AB
0 05 00107 ERA T4
1 04 00002 STA 2,1
*
NEXT
0 12 00100 IRS IP
-0 01 00100 JMP* I P
ENDC
EJCT

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

*

* ONLY TOP BIT OF P SET

UPPER BI TS OF P[2-16]*{ 2- 16]
2715% Q 2- 16]

UPPER BI TS OF P[2-16]*{ 2- 16]
2715*% P[ 2- 16]

UPPER BI TS OF P[2-16]*{ 2- 16]

M5 VWORD

GET BACK 2715 SIGNIFICANCE BIT IN MS BI T
OR IN THE LOVNER 15 BITS

LS VWORD
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1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541

01202

01203
01204

01205

01206
01207

01210
01211
01212
01213
01214
01215
01216
01217
01220

01221
01222
01223
01224
01225
01226
01227
01230
01231
01232
01233
01234
01235
01236
01237
01240
01241
01242
01243
01244

001202
001325

027400
0 001115
001202
001205

0 10 01210
*

0 12 00100
0 01 00100

0 000000

0 02 00716
0 04 00104
1 02 00001
101040

0 01 01267
1 07 00002
101040

0 01 01267

100001
140024

1 05 00001
1 05 00002
100400

0 01 01267
1 02 00003
000201

1 02 00002
0410 77

0 04 00105
100001

0 01 01264
1 07 00001
0 04 00106
100001
140024

1 05 00001
0 05 00105
100400

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

* * Kk k% LJ/ * k k%
* (DN--- NL N2)
* UNSI GNED DI VI DE YI ELDI NG REMAI NDER AND QUOTI ENT
* HEAD FNUL, U/, USLA
*

TLNK SET
VFD  1,0,1,FNU, 6, 2,8, 325
* =<FNUL, 2>," U
VFD 8,057 =/
DAC  LINK
LINK SET  TLNK
USLA EQU  *
JST DI
NEXT
IRS IP
IV 1P
*
* UNSI GNED DI VI DE - SUBROUTI NE SI NCE CALLED
* BY SI GNED DI VI DE
*
DIVU DAC  **

LDA =16
STA  T1 COUNT
LDA 1,1 DI VI SOR
SNz
JW  DVUB DI VI DE BY ZERO
SuB 2,1 COMPARE TO DI VI DEND
SNz
JW  DVUB BAD DI VI DE
* DON'T NEED SUM WANT CARRY
SRC CARRY (OVERFLOW) SET?
CHS YES - XOR I T | NTO MSB
ERA 1,1 XOR I'N FI RST OPERAND
ERA 2,1 XOR | N SECOND OPERAND, CARRY NOW I N M5B
SPL
JWP  DVUB BAD DI VI DE
LDA 3,1 LS WORD
| AB
LDA 2,1 M5 WORD
DVUL LLL 1 SHI FT ACCUMULATOR LEFT
STA T2 SAVE | N CASE OF RESTORE
SRC TOP BIT WAS SET?
JW  DVUS YES
suB 1,1 DI VI SOR
STA T3 SAVE SUM
SRC CARRY (OVERFLOW) SET?
CHS YES - XOR I T I NTO MSB
ERA 1,1 XOR | N SECOND OPERAND
ERA T2 XOR I'N FI RST CPERAND, CARRY NOW I N NMSB
SPL
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1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1555
1556
1557
1558
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
1571

01245
01246
01247
01250
01251
01252
01253
01254
01255
01256
01257
01260
01261

01262
01263

01264
01265
01266

01267
01270
01271
01272
01273
01274

0 01 01262
000201
141206
000201

0 02 00106
0 12 00104
0 01 01232
140200

0 12 00000
1 04 00002
000201

1 04 00001
-0 01 01210

0 02 00105
0 01 01252

1 07 00001
0 04 00106
0 01 01246

0 12 00000
140040
1 04 00002
1 04 00001
140600
-0 01 01210

* FI G FORTH FOR SERI ES- 16 MACHI NES

DvU2

DVU3

*

DvU4

*

JMP
| AB
ACA
| AB
LDA
I RS
JMP
RCB
I RS
STA
| AB
STA
JMP*

LDA
JMP

DvUA

T3
T1
Dvul

0
2,1

1,1
DI VU

T2
DvU3

CARRY SET

QUOTIENT BIT IS 1

NO ERRCOR
DI SCARD DI VI SOR
REMAI NDER

QUOTI ENT

RESTORE, QUOTI ENT BI T ZERO

* HERE |F TOP BIT SH FTED QUT WAS 1 SO
* SUBTRACTI ON CANNOT GENERATE CARRY

DvU5

DVUG

SUB
STA
JMP

1,1
T3
DvU2

0

=N
e

9
<
C

DI VI SCR

ERROR EXIT - DI SCARD DI VI SOR
RETURN ZERGCS
REMAI NDER

QUOTI ENT
SET CARRY SO CALLER CAN DETECT OVERFLOW

PAGE
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1572
1573
1574
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615

01275

01276
01277

01300
01301
01302

01303

01304
01305

01306
01307
01310
01311
01312

01313

01314
01315

01316
01317
01320

001275
001701

147104

0 001202
001275
001300

1 02 00001
1 03 00002
0 01 00124

001303
001317

051000

0 001275
001303
001306

1 02 00001
0 05 00715
1 03 00002
1 05 00001
0 01 00124

001313
001730

147522

0 001303
001313
001316

1 02 00001
1 05 00002
0 01 00124

* FI G FORTH FOR SERI ES- 16 MACHI NES

* kk k% AND *k k%

* (Nl N2 ---

* HEAD
TLNK SET
VFD
*
VFD
DAC
LI NK SET
AND EQU
LDA
ANA
IMVP

E I

HEAD
TLNK SET

VFD
*

VFD

DAC
LI NK SET
R EQ
LDA
ERA
ANA
ERA
IVP

* X F  *

HEAD
TLNK SET

VFD
*

VFD

DAC
LI NK SET
XOR EQU
LDA
ERA
IVP
EJCT

N3 ) BI TWSE AND
FNUL, AND, AND
*

1,0,1, FNUL, 6, 3, 8, 301

8,’ 316, 8, 104

L
T
*

1
2
B

I NK
LNK

, 1
;1
I NA

* k Kk k% CR****

( NL N2 ---

=<FNUL, 3>, ' A
=" ND

N3 ) BITW SE | NCLUSI VE OR
FNUL, OR, OR
*

1,0,1, FNUL, 6, 2, 8, 317

8
L
T
*

1
2
1
B

, 1122
I NK
LNK

e

7777

%]A.a

* Kk k% xm * kx Kk %
( NL N2 ---

=<FNUL, 2>," O
- R

N3 ) BI TWSE EXCLUSI VE OR
FNUL, XOR, XOR
*

1,0,1, FNUL, 6, 3, 8, 330

8,’317,8,’ 122

L
T

*

I NK
LNK

, 1
;1
I NA

=<FNUL, 3>, X
= OR

PAGE
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1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650

01321

01322
01323

01324
01325
01326

01327

01330
01331

01332
01333
01334
01335
01336
01337

01340
01341

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

* kk k% SP@****

* ( --- N ) CURRENT STACK POl NTER
* HEAD ~ FNUL, SP@ SPAT
001321 TLNK SET  *
001723 VFD 1,0, 1, FNUL, 6, 3, 8, 323
* =<FNUL, 3>,’ S
150100 VFD  8,’320,8,’ 100 = P@
0 001313 DAC  LINK
001321 LINK SET  TLNK
001324 SPAT EQU *
0 02 00000 LDA © GET PO NTER
141206 AQA | NCREVENT BECAUSE POl NTS TO FI RST FREE
0 01 00116 JMP  PUSH
*
* * k k% SP| * % k%
* ( --- ) INITIALI SE STACK PO NTER
* HEAD FNUL, SP!, SPST
001327 TLNK SET  *
001723 VFD 1,0,1, FNUL, 6, 3, 8, 323
* =<FNUL, 3>," S
150041 VFD  8,’320,8,’ 041 =PI’
0 001321 DAC  LINK
001327 LINK SET  TLNK
001332 SPST EQU  *
0 02 00103 LDA UP
0 06 00730 ADD =3 OFFSET 3 | N USER AREA
0 04 00104 STA T1 PO NT TO LOCATI ON | N TABLE
0 02 00104 LDA* T1 GET VALUE
0 07 00736 suB =1 BECAUSE POl NTS TO FI RST FREE
0 04 00000 STA 0
*
* NEXT
0 12 00100 IRS IP
0 01 00100 IMP* 1P
EJCT
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1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1691

01342

01343
01344

01345
01346
01347
01350
01351
01352
01353

01354
01355

01356

01357
01360

01361
01362
01363
01364

01365
01366

001342
001722

150041

0 001327
001342
001345

0 02 00103
0 06 00714
0 04 00104
0 02 00104
0 04 00101
141206

0 04 00102

0 12 00100
0 01 00100

001356
001273

051400

0 001342
001356
001361

0 10 00227
0 07 00736
140500

0 04 00100

0 12 00100
-0 01 00100

* FI G FORTH FOR SERI ES- 16 MACHI NES

* * Kk k% RP| * k* Kk %
)
* HEAD FNUL, RP!, RPST
TLNK SET  *
VFD
*
VFD  8,’320,8,’ 041
DAC LINK
LINK SET  TLNK
RPST EQU  *
LDA UP
ADD =4
STA T1
LDA* T1
STA RP
ACA
STA RP1
*
* NEXT
IRS IP
IMP* P
*
* kk k% ;S****
* ( --- N) RETURN?
* HEAD ~FNUL, ; S, SM S
TLNK SET  *
VFD
*
VFD  8,’ 123
DAC  LINK
LINK SET  TLNK
SM'S EQU *
JST  RPOP
suB =1
SSM
STA IP
*
* NEXT
IRS IP
IMP* 1P
EJCT

PAGE

I NI TI ALI SE RETURN STACK PO NTER

1,0,1, FNUL, 6, 3, 8, 322

1,0, 1, FNUL, 6, 2, 8,

=<FNUL, 3>,' R
=PI’

OFFSET 4 I N USER AREA
PO NT TO LOCATION I N TABLE
GET VALUE

273
=<FNUL, 2>, ;"
=g
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1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
1705
1706
1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727

01367

01370
01371
01372

01373
01374

01375
01376

01377

01400
01401

01402
01403
01404

01405
01406

001367
002714

142701
153105

0 001356
001367
001373

0 02 00101

0 12 00100
0 01 00100

001377
001276

051000

0 001367
001377
001402

1 02 00001
0 12 00000

* FI G FORTH FOR SERI ES- 16 MACHI NES

* kk k% LEAVE *k k%
)

*

TLNK

*

LI NK
LEAV

0 04 00102
*

* X X *

TLNK

*

LI NK
TOR

0 10 00220
*

0 12 00100
-0 01 00100

HEAD FNUL, LEAVE, LEAV

=<FNUL, 5>, I’

= VE

SET *

VFD 1,0, 1, FNUL, 6,5, 8, 314
BA 1, EA

VFD 8, 326,8,’ 105
DAC  LINK

SET  TLNK

EQU *

LDA* RP

STA* RP1

NEXT

IRS IP

IMP* P

* k k% >R * k k%

(N---)

HEAD FNUL, >R, TOR
*

=<FNUL, 2>, ' >’
=' R

SET
VFD 1,0, 1, FNUL, 6, 2, 8, 276
VFD 8,122

DAC  LINK

SET  TLNK

EQU *

LDA 1,1

IRS 0

JST  RPSH

NEXT

IRS IP

IJMP* P

EJCT

PAGE
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1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761
1762
1763
1764
1765
1766
1767
1768
1769
1770
1771

01407

01410
01411

01412
01413

01414

01415

01416
01417

01420

01421
01422

01423
01424
01425
01426
01427
01430
01431

001407
001322

037000

0 001377
001407
001412

0 10 00227
0 01 00116

001414
000522

0 001407
001414
001416

0 02 00101
0 01 00116

001420
001260

036400

0 001414
001420
001423

1 02 00001
100040

0 01 01430
0 02 00736
0 01 00125
140040

0 01 00125

* FI G FORTH FOR SERI ES- 16 MACHI NES

*
* kk k% R> * % % %
*(--- R)
* HEAD = FNUL, R>, FRVR
TLNK SET  *
VFD 1,0, 1, FNUL, 6, 2, 8,
*
VFD  8,’ 076
DAC  LINK
LINK SET  TLNK
FRV\R EQU  *
JST  RPOP
JVWP  PUSH
*
* * k k% R****
*(--- N)
* HEAD ~FNUL, R R
TLNK SET  *
VFD 1,0, 1, FNUL, 6, 1, 8,
*
DAC  LINK
LINK SET  TLNK
R EQW *
LDA* RP
JVWP  PUSH
*
* * k k% 0: * k* k%
*( N--- N)
* HEAD FNUL, 0=, ZEQU
TLNK SET  *
VFD 1,0, 1, FNUL, 6, 2, 8,
*
VFD  8,’ 075
DAC  LINK
LINK SET  TLNK
ZEQU EQU  *
LDA 1,1
SZE
IV ZEQD
ZEQL LDA =1
JWP  PUT
ZEQD CRA
JW  PUT

322
=<FNUL, 2>, R
=

122
=<FNUL, 1>,' R

260
=<FNUL, 2>,’ 0’

IS 1T ZERO?
RETURN TRUE

RETURN FALSE
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1772
1773
1774
1775
1776
1777
1778
1779
1780
1781
1782
1783
1784
1785
1786
1787
1788
1789
1790
1791
1792
1793
1794
1795
1796
1797
1798
1799
1800
1801
1802
1803
1804
1805
1806
1807
1808
1809
1810
1811
1812
1813
1814
1815
1816
1817
1818
1819
1820
1821

01432

01433
01434

01435
01436
01437
01440

01441

01442

01443
01444
01445

01446

01447
01450

01451
01452
01453
01454
01455
01456
01457

01460
01461
01462
01463

001432
001260

036000

0 001420
001432
001435

1 02 00001
101400

0 01 01430
0 01 01426

001441
000453

0 001432
001441
001443

1 02 00001
1 06 00002
0 01 00124

001446
001304

025400

0 001441
001446
001451

1 02 00004
1 06 00002
1 13 00004
100001
140024

1 05 00002
1 05 00004

140320
1 02 00003
141216
1 06 00001

* FI G FORTH FOR SERI ES- 16 MACHI NES

* kk k% 0< * k k%

*( N--- N)
* HEAD FNUL, 0<, ZLES
TLNK SET  *
VFD
*
VFD 8,074
DAC  LINK
LINK SET  TLNK
ZLES EQU *
LDA 1,1
SM
IV ZEQ
I ZEQL
*
* * Kk k% + * k* Kk %
* ( NN--- N)
* HEAD FNUL, +, PLUS
TLNK SET  *
VFD
*
DAC LINK
LINK SET  TLNK
PLUS EQU *
LDA 1,1
ADD 2,1
JVP  BINA
*
* kk k% D+ * % % %
*(DD--- D)
* HEAD FNUL, D+, DPLS
TLNK SET  *
VFD
*
VFD  8,’ 053
DAC  LINK
LINK SET  TLNK
DPLS EQU  *
LDA 4,1
ADD 2,1
I 4,1
SRC
CHS
ERA 2,1
ERA 4,1
* TOP BIT IS NOWN CARRY
CSA
LDA 3,1
ACA
ADD 1,1

1,0,1, FNUL, 6, 2, 8, 260

=<FNUL, 2>, O’

= <

1,0,1, FNUL, 6, 1, 8, 053

=<FNUL, 1>, +

1,0, 1, FNUL, 6, 2, 8, " 304

=<FNUL, 2>,’ D

=4

ADD LOVNER WORDS

GET BACK FIRST | NPUT, SAVE SUM
CARRY (OVERFLOW) SET?

YES - XOR I T I NTO VBB

XOR | N SECOND

XOR IN SUM

PLACE I N CARRY
ADD UPPER WORDS
CARRY FROM LOVER
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1822
1823
1824
1825
1826
1827
1828
1829
1830
1831
1832
1833
1834
1835
1836
1837
1838
1839
1840
1841
1842
1843
1844
1845

1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860

01464
01465

01466

01467
01470
01471

01472
01473
01474

01475

01476
01477
01500
01501

01502
01503
01504
01505
01506
01507
01510
01511
01512
01513

0 12 00000
0 01 00124

001466
002715

144716
152523

0 001446
001466
001472

1 02 00001
140407

0 01 00125

001475
003304

146711
147325
051400

0 001466
001475
001502

1 02 00002
140407

1 04 00002
140200
101040
140600

1 02 00001
140401
141216

0 01 00125

* FI G FORTH FOR SERI ES- 16 MACHI NES

IRS O

JMP  BINA
*
* kk k% MNUS *k k%
*(N---N)
* HEAD FNUL, M NUS, M NS
TLNK SET  *

VFD 1,0,1, FNUL, 6, 5, 8,
*

BCl 1,IN

VFD 8, 325,8,’ 123

DAC LINK
LINK SET  TLNK
MNS EQU *

LDA 1,1

TCA

JMP  PUT
* kk k% WNUS * k Kk %k
*(D---D)
* HEAD FNUL, DM NUS, DWNS
TLNK SET  *

VFD 1,0, 1, FNUL, 6, 6, 8,
*

BCl 2, M NU

VFD 8,123

DAC LINK
LINK SET  TLNK
DWS EQU *

LDA 2,1

TCA

STA 2,1

RCB

SNz

SCB

LDA 1,1

CVA

ACA

JW  PUT

EJCT

DI SCARD A WORD

315

=<FNUL, 5>," M

= Us

304

=<FNUL, 6>,' D

=g

ZERO?
YES -

SET CARRY

M5 WORD

ADD ANY CARRY I N
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1861
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900

01514

01515
01516
01517

01520
01521

01522

01523
01524
01525

01526

01527

01530
01531
01532

01533
01534
01535

001514
002317

153305
051000

0 001475
001514
001520

1 02 00002
0 01 00116

001522
002304

151317
050000

0 001514
001522
001526

0 01 00113

001527
002323

153701
050000

0 001522
001527
001533

1 02 00001
1 13 00002
0 01 00125

* FI G FORTH FOR SERI ES- 16 MACHI NES

* * Kk k% Q/ER * Kk k%
* (Nl N2 ---

* HEAD
TLNK SET
VFD
*
BCl
VFD
DAC
LI NK SET
OVER EQU
LDA
JMP

TLNK SET
VFD
*
BCl
VFD
DAC
LI NK SET
DROP EQU
IMVP

FNUL, OVER, OVER

*

NL N2 NI )

1,0,1, FNUL, 6, 4, 8, 317

1, VE
8,’ 122
LI NK
TLNK

*

2

1

PUSH
* kk kK mOD * % k%

=<FNUL, 4>," O

- R

1,0, 1, FNUL, 6, 4, 8, 304

1,RO
8,120
LI NK
TLNK

*

P

oP

* kk kK S\AAP * % k%

* (NI N2 ---
* FNUL, SWAP, SWAP

HEAD
TLNK SET
VFD
*
BCl
VFD
DAC
LI NK SET
SWAP EQU
LDA
| MA
IVP
EJCT

*

N2 N1 )

=<FNUL, 4>, D

- p

1,0, 1, FNUL, 6, 4, 8, ' 323

1, WA
8,120
LI NK
TLNK

*

TN
S

e

=<FNUL, 4>, S

- p
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1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943

1944
1945
1946
1947
1948
1949

01536
01537
01540

01541
01542

01543

01544
01545

01546
01547
01550

01551

01552

01553
01554
01555
01556

01557

001536
001704

152520

0 001527
001536
001541

1 02 00001
0 01 00116

001543
001253

020400
0 001536
001543
001546

1 02 00002
1 06 00001
1 04 00001

0 01 00112

001552
003324

147707
143714
042400
0 001543
001552
001557

1 02 00001

* FI G FORTH FOR SERI ES- 16 MACHI NES

* * Kk k% wp * k* Kk %
* (Nl --- N1 NIL)
* HEAD FNUL, DUP, DUP
TLNK SET  *
VFD 1,0, 1, FNUL, 6, 3, 8,’ 304
x =<FNUL, 3>,' D
VFD  8,’325,8,’ 120 = UP'
DAC LINK
LINK SET  TLNK
DUP EQU *
LDA 1,1
JMWP  PUSH
*
* kk k% +! * % % %
* ( NA---
* HEAD FNUL, +!, PSTR
TLNK SET  *
VFD 1,0,1,FNUL, 6,2, 8, 253
* =<FNUL, 2>, ' +
VFD  8,’ 041 =1
DAC  LINK
LINK SET  TLNK
PSTR EQU *
IFZ  XTND
LDA 2,1
ADD* 1,1
STA* 1,1
ELSE
LDA 1,1
STA T1
LDA 2,1
ADD*  T1
STA*  T1
ENDC
JW  POP2
*
* * Kk k% TmE * k k%
* (AN---) EXCLUSIVE OR | NTO MEMORY WORD
* HEAD FNUL, TOGGLE, TOGL
TLNK SET  *
VFD 1,0, 1, FNUL, 6, 6,8, 324
* =<FNUL, 6>,' T’
BCl 2, OGGL
VFD 8,105 = F
DAC  LINK
LINK SET  TLNK
TOGL EQU  *
IFZ  XTND
LDA 1,1 GET PATTERN

PAGE

47



1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960

01560
01561

01562

-1 05 00002
-1 04 00002

0 01 00112

*

FI G FORTH FOR SERI ES- 16 MACHI NES

ERA*
STA*
ELSE

STA
LDA
ERA*
STA*
ENDC
JMP
EJCT

GET PATTERN
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1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

01563

01564

01565

01566

01567
01570
01571

01572
01573
01574

01575

01576

01577
01600

001563
000500

0 001552
001563
001565

-1 02 00001

0 01 00125

001567
001303

040000

0 001563
001567
001572

1 02 00001
0 10 00166
0 01 00125

001575
000441

0 001567
001575
001577

1 02 00002
-1 04 00001

* FI G FORTH FOR SERI ES- 16 MACHI NES

* kk k% @****

* (A ---
* HEAD FNUL, @ AT
TLNK SET  *
VFD 1,0,1,FNUL, 6, 1,8, 100
* =<FNUL, 1>,” @
DAC  LINK
LINK SET  TLNK
AT EQU *
IFZ  XTND
LDA* 1,1
ELSE
LDA 1,1
STA T1
LDA* T1
ENDC
IV PUT
*
* * Kk k% C@****
* ( CADDR --- N)
* HEAD FNUL, C@ CAT
TLNK SET  *
VFD 1,0,1, FNUL, 6, 2, 8, 303
* =<FNUL, 2>," C
VFD  8,’ 100 =@
DAC LINK
LINK SET  TLNK
CAT EQU *
LDA 1,1
JST  CHGT
JW  PUT
*
* * k k% | * % k% %
* (NA---
* HEAD FNUL, !, STOR
TLNK SET  *
VFD 1,0,1, FNUL, 6, 1,8, 041
* =<FNUL, 1>, !”
DAC  LINK
LINK SET  TLNK
STOR EQU  *
IFZ  XTND
LDA 2,1
STA* 1,1
ELSE
LDA 1,1
STA T1
LDA 2,1
STA* T1
ENDC
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* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE 50

2011 01601 O 01 00112 JMP POP2
2012 EJCT



2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056

01602

01603
01604

01605
01606
01607
01610
01611

01612

01613
01614
01615

01616
01617
01620

01621

01622
01623
01624

01625
01626
01627

001602
001303

020400

0 001575
001602
001605

1 02 00002
000201

1 02 00001
0 10 00176
0 01 00112

001612
002302

154724
042400

0 001602
001612
001616

1 02 00001
0414 77

0 01 00125

001621
002303

142714
046000

0 001612
001621
001625

1 02 00001
0404 77

0 01 00125

* FI G FORTH FOR SERI ES- 16 MACHI NES

* kkxx ()

* k k%

* (N CADDR --- )
HEAD FNUL, C!', CSTR

TLNK SET
VFD
*
VFD
DAC
LI NK SET
CSTR EQU
LDA
| AB
LDA
JST
IVP

*

1,0,1, FNUL, 6, 2, 8, 303

=<FNUL, 2>

8,’ 041 =
LI NK

TLNK

*

2,1
1,1

CHPT
POP2

* kk k% BYTE * k k%

* ( A ---

HEAD FNUL, BYTE, BYTE

TLNK SET
VFD
*
BCl
VFD
DAC
LI NK SET
BYTE EQU
LDA
LGL
IVP

*

1,0,1, FNUL, 6, 4, 8, 302

=<FNUL, 4>,

1, YT

8,’ 105 = E
LI NK

TLNK

*

1,1
1
PUT

* kk k% C:ELL * k Kk k
* ( CADDR --- A) GET WORD ADDRESS FROM BYTE ADDRESS
HEAD FNUL, CELL, CELL

TLNK SET
VFD
*
BCl
VFD
DAC
LI NK SET
CELL EQU
LDA
LGR
IVP

EJCT

*

1,0, 1, FNUL, 6, 4, 8, 303

=<FNUL, 4>

1, EL

8,' 114 =L
LI NK

TLNK

*

1,1
1
PUT

PAGE
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2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106

01630

01631

01632
01633
01634
01635
01636
01637
01640
01641
01642
01643
01644

01645

01646

01647
01650
01651
01652
01653
01654
01655

01656

001630
040472

0 001621
001630

10 00130
002506
002443
002136
001565
002127
001577
003746
002612
002675
10 00130

cNeolololoNoNololoNoNe)

001645
040473

0 001630
001645

10 00130
002534
002570
001361
002625
002603
001361

cNololoNoNoNe]

001656
004303

* FI G FORTH FOR SERI ES- 16 MACHI NES

R Ik S S I S R O kO
*
* PRE- COVPI LED FORTH SECTI ON
*
R R EREEEEEEEEEEREEEEEEEEEERESEEEREEEEREEREEEEEEEREEEEEEEEEEEEEEEEEEE SRR
*
*
*
* NOTE - A FEW OF THE FOLLOW NG OPERATI ONS HAVE BEEN
* CONVERTED TO CODE FOR SPEED. HOWEVER, THE WORD ORDER
* | N THE DI CTI ONARY HAS NOT BEEN CHANGED.
*
* kK k% * k k%
* HEAD FI MD, :, COLN, DOCL
TLNK SET  *
VFD 1,0,1,FIMD6,1,8,’072
* =<FI MD, 1>, "’
DAC LINK

LINK SET  TLNK
COLN JST  DOCL

DAC QEXC
DAC  SCSP
DAC  COURR
DAC AT
DAC  CONT
DAC  STOR
DAC  CRAT
DAC  RBRC
DAC  PSCD
JST  DocL Pl CKED UP BY PSCD
*
* kkkk ’ * %k k%
*  HEAD FIMD,;, SEM, DOCL
TLNK SET  *
VFD 1,0,1,FIMD,6,1,8, 073
* =<FIMD, 1>, ;"
DAC  LINK

LI NK SET  TLNK
SEM JST DOCL

DAC  QCSP
DAC  COWP
DAC SMS
DAC  SMDG
DAC  LBRC
DAC SMS

*

* kkkk CO\ISTA’\”’ * k k%
* HEAD FNUL, CONSTANT, CON, DOCL
TLNK SET  *

VFD 1,0,1, FNUL, 6, 8, 8, 303
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2107
2108

2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125

2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147

01657
01660
01661
01662
01663

01664
01665
01666
01667
01670
01671

01672

01673
01674
01675
01676
01677

01700
01701
01702
01703

01704

01705
01706
01707

01710
01711
01712
01713

147716
151724
140716
052000

0 001645
001656

10 00130
003746
002625
002256
002675
10 00140

[cNeoNoNoNoNe]

001672
004326

140722
144701
141314
042400

0 001656
001672

0 10 00130
0 001664

0 002675

0 10 00143

001704
002325

151705
051000

0 001672
001704

0 10 00130
0 001664

0 002675

0 10 00146

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

LI NK SET

(N---
HEAD

TLNK SET

VFD

E I

*

BCl

VFD
DAC
LI NK SET
VAR JST
DAC
DAC
JST

*

=<FNUL, 8>, C
3, ONSTAN

8,’ 124 =T

LI NK

TLNK

DOCL

CRAT

SMDG

COVA

PSCD

DOCN Pl CKED UP BY PSCD

* k Kk k% VAR' ABLE * k k%

FNUL, VARI ABLE, VAR, DOCL

*

1,0,1, FNUL, 6, 8, 8, 326
=<FNUL, 8>, V'

3, ARI ABL

8,’ 105 = E

LI NK

TLNK

DOCL

CON

PSCD

DOVR Pl CKED UP BY PSCD

* kk kK USER * % k%

* HEAD
TLNK SET
VFD
*
BCl
VFD
DAC
LI NK SET
USER JST
DAC
DAC
JST
EJCT

FNUL, USER, USER, DOCL
*
1,0,1, FNUL, 6, 4, 8, 325
=<FNUL, 4>," U
1, SE
8,’ 122 =R
LI NK
TLNK
DOCL
CON
PSCD
DOUS Pl CKED UP BY PSCD
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2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169
2170
2171
2172
2173
2174
2175
2176
2177
2178
2179
2180
2181
2182
2183
2184
2185
2186
2187
2188
2189
2190
2191
2192
2193
2194
2195
2196
2197

01714

01715

01716
01717

01720

01721

01722
01723

01724

01725

01726
01727

01730

01731

01732
01733

01734

01735
01736

001714
000460

0 001704
001714

0 10 00140
000000

001720
000461

0 001714
001720

0 10 00140
000001

001724
000462

0 001720
001724

0 10 00140
000002

001730
000463

0 001724
001730

0 10 00140
000003

001734
001302

046000
0 001730

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

CONSTANTS

* k k% 0

HEAD FNUL, 0, ZERO, DCCN
TLNK SET  *

E I

VFD 1,0,1,FNUL, 6,1,8

*

DAC LINK
LINK SET  TLNK
ZERO JST  DOCN

DEC O

*

* kk kK 1 * % Kk %

* HEAD FNUL, 1, ONE, DOCN
TLNK SET  *

VFD 1,0,1,FNUL, 6,1,8

*

DAC LINK
LI NK SET  TLNK
ONE JST DOCN

DEC 1

*

* kk k% 2 *k k%

* HEAD FNUL, 2, TWO, DOCN
TLNK SET  *

VFD 1,0,1,FNUL, 6,1,8

*

DAC LINK
LINK SET  TLNK
TWO JST DOCN

DEC 2

*

* kk k% 3 *k k%

* HEAD FNUL, 3, THRE, DCCN
TLNK SET  *

VFD 1,0,1,FNUL,6,1,8

*

DAC LINK
LINK SET  TLNK
THRE JST DOCN

DEC 3

*

* kkkk BL * k k%

* HEAD FNUL, BL, BL, DOCN
TLNK SET  *

VFD 1,0,1,FNUL, 6,2,8

*

VFD 8,' 114
DAC LINK

' 060

=<FNUL, 1>,’ 0’

' 061

=<FNUL, 1>, T

' 062

=<FNUL, 1>, 2’

' 063

=<FNUL, 1>, 3’

' 302

=<FNUL, 2>,' B’
=L
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2198
2199
2200
2201
2202
2203
2204
2205
2206
2207
2208
2209
2210
2211
2212
2213
2214
2215
2216
2217
2218
2219
2220
2221
2222
2223
2224
2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235
2236
2237
2238
2239
2240
2241
2242
2243
2244

2245
2246

01737
01740

01741

01742
01743

01744
01745

01746

01747
01750
01751

01752
01753

01754

01755
01756
01757

01760
01761

01762

01763
01764
01765
01766

001734
0 10 00140
000240

001741
001703

127514

0 001734
001741

0 10 00140
000100

001746
002702

127702
152506

0 001741
001746

0 10 00140
002000

001754
002702

127723
141522

0 001746
001754

0 10 00140
000001

001762
003653

147722
144707
144516
0 001754

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

TLNK
DOCN
16, CSPC

**xx # OF CHARACTERS PER LI NE
FNUL, C/ L, CL, DOCN
*

1,0,1, FNUL, 6, 3, 8, 303

=<FNUL, 3>,' C
8,’257,8,’ 114 = /v
LI NK
TLNK
DOCN
100

AND ' LIMT MOVED TO USER AREA

**xx BfBUF **** BYTES PER Dl SK- BLOCK BUFFER

FNUL, B/ BUF, BBUF, DOCN
*
1,0,1, FNUL, 6, 5, 8, ' 302
=<FNUL, 5>,' B’
1,/B
8,7 325,8,’ 106 = UF
LI NK
TLNK
DOCN
1024

* xx%% B/ SCR **** DI SK BLOCKS PER FORTH SCREEN

FNUL, B/ SCR, BSCR, DOCN
*
1,0,1, FNUL, 6, 5, 8, ' 302
=<FNUL, 5>,' B’
1,/S
8,7 3083, 8,122 = CR
LI NK
TLNK
DOCN
1

¥ FFxx +ORIGA N **** RETURNS ADDRESS, G VEN OFFSET FROM ORI G N.

LI NK SET
BL JST
VFD
*
* kkkk C:/L
*  HEAD
TLNK SET
VFD
*
VFD
DAC
LI NK SET
L JST
ocT
*
* ' FIRST'
*
*
*  HEAD
TLNK SET
VFD
*
BCI
VFD
DAC
LI NK SET
BBUF JST
DEC
*
*  HEAD
TLNK SET
VFD
*
BCI
VFD
DAC
LI NK SET
BSCR JST
DEC
*
*  HEAD
TLNK SET
VFD
*
BCI
VFD
DAC

FNUL, +ORI G N, PORG, DOCL

*

1,0,1,FNUL, 6, 7,8, 253

=<FNUL, 7>, " +’
2,RIG
8,’311,8,’ 116 =IN
LI NK
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2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2258
2259
2260
2261
2262
2263
2264
2265
2266
2267
2268
2269
2270
2271
2272
2273
2274
2275
2276
2277
2278
2279
2280
2281
2282
2283
2284
2285
2286
2287
2288
2289
2290
2291
2292
2293
2294
2295
2296

01767
01770
01771
01772
01773

01774

01775
01776

01777
02000

02001

02002
02003

02004
02005

02006

02007
02010

02011
02012

02013

02014
02015
02016

001762

0 10 00130
0 000241

0 001000

0 001443

0 001361

001774
001323

030000

0 001762
001774

0 10 00146
000003

002001
001322

030000

0 001774
002001

0 10 00146
000004

002006
001724

144502

0 002001
002006

0 10 00146
000005

002013
002727

144704
152110
0 002006

* FI G FORTH FOR SERI ES- 16 MACHI NES

LINK SET  TLNK
PORG JST  DOCL

DAC LIT

DAC  ORGN
DAC  PLUS
DAC SMS

USER VARI ABLES

E I

*rxx S0 **** STACK ORI G N
HEAD FNUL, SO, SZRO, DAUS

TLNK SET  *

VFD 1,0,1, FNUL, 6, 2, 8, 323

* =<FNUL, 2>, S

VFD 8,' 060 =0
DAC LINK
LI NK SET  TLNK
SZRO JST DOUS
occr 3
*
*¥ *xx*x RO **** RETURN STACK ORI G N
* HEAD FNUL, RO, RZRO, DOUS
TLNK SET  *
VFD 1,0, 1, FNUL, 6, 2, 8, 322

* =<FNUL, 2>,' R

VFD 8, 060 =0
DAC  LINK
LINK SET  TLNK
RZRO JST  DOUS
ocT 4
*
* xxxx T|B *x*x TERM NAL | NPUT BUFFER
*  HEAD FNUL, TI B, TI B, DOUS
TLNK SET  *
VFD  1,0,1,FNUL, 6, 3, 8, 324

* =<FNUL, 3>,' T

VFD 8,'311,8,’ 102 ="IB
DAC LINK

LINK SET  TLNK

TIB JST DQOUS
oCt 5

*

* okkkk W DTH **** MAXI MUM NAME LENGTH ( DEFAULT, 31 CHARACTERS)

* HEAD FNUL, W DTH, WDTH, DOUS
TLNK SET  *
VFD 1,0,1, FNUL, 6, 5, 8, 327

* =<FNUL, 5>, W
BCl 1,I1D
VFD 8,'324,8,’ 110 = TH
DAC LINK

PAGE
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2297
2298
2299
2300
2301
2302
2303
2304
2305
2306
2307
2308

2309
2310
2311
2312
2313
2314
2315
2316
2317
2318
2319
2320
2321
2322
2323
2324
2325
2326
2327
2328
2329
2330
2331
2332
2333
2334
2335
2336
2337
2338
2339
2340
2341
2342
2343

02017
02020

02021

02022
02023
02024
02025

02026
02027

02030
02031
02032
02033

02034
02035

02036

02037
02040

02041
02042

02043

02044
02045
02046

002013
0 10 00146
000006

002021
003727

140722
147311
147107

0 002013
002021

0 10 00146
000007

002030
002706

142716
141505

0 002021
002030

0 10 00146
000010

002036
001304

050000

0 002030
002036

0 10 00146
000011

002043
004326

147703
126714
144716

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

LINK SET  TLNK
WDTH JST  DQOUS
oCT 6

*rxx WARNI NG **** WARNI NG MODE
(DEFAULT, G VE MESSAGE NUMBER AT ERROR OR WARNI NG CONDI TI ON,
DON' T GO TO DI SK FOR MESSAGE)
HEAD FNUL, WARNI NG, WARN, DOUS
TLNK SET  *
VFD 1,0,1, FNUL, 6, 7, 8, 327

E I

* =<FNUL, 7>," W
BCl 2, ARN
VFD  8,’' 316, 8,' 107 =" NG
DAC LINK

LINK SET  TLNK
WARN JST DOUS
ocr 7
*
* *¥*x*% FENCE **** PREVENTS ' FORGET' BELOW THI S ' FENCE' SETTI NG
* HEAD FNUL, FENCE, FENC, DOUS

TLNK SET  *
VFD 1,0,1, FNUL, 6, 5, 8, ' 306
* =<FNUL, 5>, F
BCl 1, EN
VFD 8,303, 8,’ 105 =' CE
DAC LINK

LINK SET  TLNK
FENC JST DOUS
oCcT 10
*
* oxxx%x DP **** DI CTI ONARY PO NTER TO NEXT AVAI LABLE SPACE
* HEAD FNUL, DP, DP, DOUS
*

TLNK SET
VFD 1,0,1, FNUL, 6, 2, 8, 304

* =<FNUL, 2>,’ D
VFD 8,120 =P
DAC LINK

LINK SET  TLNK
DP  JST DOUS
oCcT 11
*
* kkxk VOG- LI NK **** VOCABULARY LINK (MAINLY FOR FUTURE USE)
* HEAD FNUL, VOC- LI NK, VOCL, DOUS
TLNK SET  *
VFD 1,0,1, FNUL, 6, 8, 8, 326
* =<FNUL, 8>, V'
BCl 3,0C-LIN
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2344
2345
2346
2347
2348
2349
2350
2351
2352
2353
2354
2355
2356
2357
2358
2359
2360
2361
2362
2363
2364
2365
2366
2367
2368
2369
2370
2371
2372
2373
2374
2375
2376
2377
2378
2379
2380
2381
2382
2383
2384
2385
2386
2387
2388
2389
2390
2391
2392
2393

02047
02050

02051
02052

02053
02054
02055
02056

02057
02060

02061
02062
02063
02064

02065
02066

02067

02070
02071

02072
02073

02074

02075

045400

0 002036
002043

0 10 00146
000012

002053
002706

144722
151524

0 002043
002053

0 10 00146
000013

002061
002714

144715
144524

0 002053
002061

0 10 00146
000014

002067
001702

146113

0 002061
002067

0 10 00146
000017

002074
001311

047000

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

VFD  8," 113
DAC LINK
LINK SET  TLNK
VOCL JST  DQUS
ocr 12

"R

*

* xx*x*x F|RST **** ADDRESS OF BEG NNI NG OF DI SK BUFFER.
* HEAD FNUL, FI RST, FRST, DOUS
TLNK SET  *

VFD 1,0,1, FNUL, 6, 5, 8, " 306

* =<FNUL, 5>, F
BCl 1,IR
VFD  8,'323,8,’ 124 = ST
DAC LINK

LINK SET  TLNK
FRST JST DOUS
oCcT 13
*
¥ oxxxx | IMT **** ADDRESS JUST BEYOND END OF DI SK BUFFERS.
* HEAD FNUL, LIM T, LI MI, DOUS
TLNK SET  *
VFD 1,0,1, FNUL, 6, 5, 8," 314

* =<FNUL, 5>, L’
BCl 1,IM
VFD 8,'311,8,’ 124 =0T
DAC LINK

LINK SET  TLNK
LI MI JST DOUS

oCcT 14
*
* POSI TIONS ' 15 AND ' 16 ARE AVAI LABLE FOR EXPANSI ON.
* THEY ARE I NI TI ALI ZED FROM BOOT- UP TABLE, AT COLD START
*
* okkkk BILK **** CURRENT DI SK BLOCK BEI NG LOADED ( O=TERM NAL)
* HEAD FNUL, BLK, BLK, DOUS
TLNK SET  *
VFD 1,0, 1, FNUL, 6, 3, 8, 302
* =<FNUL, 3>,' B
VFD 8,’ 314,8,’ 113 = LK
DAC LINK

LI NK SET  TLNK
BLK JST DOUS
oCcrt 17
*
*¥ okFxxk N **** OFFSET | N TERM NAL | NPUT BUFFER
* HEAD FNUL, I N, I N, DOUS

TLNK SET  *
VFD 1,0,1, FNUL, 6, 2, 8, 311

* =<FNUL, 2>, I’
VFD 8,' 116 =N
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2394
2395
2396
2397
2398
2399
2400
2401
2402
2403
2404
2405
2406
2407
2408
2409
2410
2411
2412
2413
2414
2415
2416
2417
2418
2419
2420
2421
2422
2423
2424
2425
2426

2427
2428
2429
2430
2431
2432
2433
2434
2435
2436
2437
2438

2439
2440
2441

02076

02077
02100

02101

02102
02103

02104
02105

02106

02107
02110

02111
02112

02113

02114
02115
02116
02117

02120
02121

02122

02123
02124
02125
02126

0 002067
002074

0 10 00146
000020

002101
001717

152524

0 002074
002101

0 10 00146
000021

002106
001723

141522

0 002101
002106

0 10 00146
000022

002113
003317

143306
151705
052000

0 002106
002113

0 10 00146
000023

002122
003703

147716
152305
154124
0 002113
002122

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

LI NK
TLNK
DOUS
20

***x* OFFSET IN OQUTPUT LI NE
FNUL, OUT, QUT, DOUS
*

1,0, 1, FNUL, 6, 3, 8, ' 317

=<FNUL, 3>," O
8,'325,8,' 124 = ur
LI NK
TLNK
DOUS
21

**** CURRENT FORTH DI SK SCREEN
FNUL, SCR, SCR, DQUS
*

1,0,1, FNUL, 6, 3, 8, 323

=<FNUL, 3>,' §
8,’303, 8,122 = CR
LI NK
TLNK
DOUS
22

* kk k% O:FSE'I' * k k%

FNUL, OFFSET, OFST, DOUS
*
1,0,1, FNUL, 6, 6, 8, 317
=<FNUL, 6>," O
2, FFSE

8,’ 124 =T
LI NK

TLNK

DOUS

23

* kk kK CO\ITEX * % Kk %

DAC
LINK SET
IN  JST
ocT
*
* kk k% ClJT
*  HEAD
TLNK SET
VFD
*
VFD
DAC
LI NK SET
ouT  JST
ocT
*
* kk k% SCR
*  HEAD
TLNK SET
VFD
*
VFD
DAC
LINK SET
SCR JST
ocT
*
*  HEAD
TLNK SET
VFD
*
BCI
VFD
DAC
LI NK SET
OFST JST
ocT
*
*  HEAD
TLNK SET
VFD
*
BCI
VFD
DAC
LI NK SET

FNUL, CONTEXT, CONT, DOUS

*

1,0,1, FNUL, 6,7, 8, 303

=<FNUL, 7>,’ C
2, ONTE
8,7 330, 8,124 = XT
LI NK
TLNK
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2442
2443
2444
2445
2446
2447
2448
2449
2450

2451
2452
2453
2454
2455
2456
2457
2458
2459
2460
2461
2462
2463
2464
2465
2466
2467
2468
2469
2470
2471
2472
2473
2474
2475
2476
2477
2478
2479
2480
2481
2482
2483
2484
2485
2486
2487
2488
2489
2490

02127
02130

02131

02132
02133
02134
02135

02136
02137

02140
02141
02142
02143

02144
02145

02146
02147
02150
02151

02152
02153

02154

02155
02156

02157
02160

0 10 00146
000024

002131
003703

152722
151305
147124

0 002122
002131

0 10 00146
000025

002140
002723

152301
152105

0 002131
002140

0 10 00146
000026

002146
002302

140723
042400

0 002140
002146

0 10 00146
000027

002154
001704

150114

0 002146
002154

0 10 00146
000030

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

DOUS
24

* kk k% QJRREN"’ *k k%

FNUL, CURRENT, CURR, DOUS

*

1,0,1, FNUL, 6, 7, 8, 303
=<FNUL, 7>, C

2, URRE

8,’ 316, 8, 124 =" NI'
LI NK

TLNK

DOUS

25

* kk kK STATE * % Kk %

FNUL, STATE, STAT, DOUS
*
1,0,1, FNUL, 6, 5, 8, 323
=<FNUL, 5>,' §
1, TA
8,’324,8,’ 105 = TE
LI NK
TLNK
DOUS
26

FNUL, BASE, BASE, DOUS
*
1,0,1, FNUL, 6, 4, 8, 302
=<FNUL, 4>,' B’
1, AS
8,’ 105 = E
LI NK
TLNK
DOUS
27

**x* OFFSET OF DECI MAL PO NT AFTER DOUBLE- | NTEGER | NPUT.
FNUL, DPL, DPL, DOUS
*

1,0,1, FNUL, 6, 3, 8, 304

CONT JST
oCcT
*
* HEAD
TLNK SET
VFD
*
BCl
VFD
DAC
LI NK SET
CURR JST
oCcT
*
* HEAD
TLNK SET
VFD
*
BCl
VFD
DAC
LI NK SET
STAT JST
oCcT
*
* kkkk BASE * k k%
* HEAD
TLNK SET
VFD
*
BCl
VFD
DAC
LI NK SET
BASE JST
oCcT
*
* kk k% uDL
* HEAD
TLNK SET
VFD
*
VFD
DAC
LI NK SET
DPL  JST
oCcT

=<FNUL, 3>,' D
8,’320,8,' 114 = pPL’
LI NK
TLNK
DOUS
30
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2491
2492
2493
2494
2495
2496
2497
2498
2499
2500
2501
2502
2503
2504
2505
2506
2507
2508
2509
2510
2511
2512
2513
2514
2515
2516
2517
2518
2519
2520
2521
2522
2523
2524
2525
2526
2527
2528
2529
2530
2531
2532
2533
2534
2535
2536
2537
2538
2539
2540

02161

02162
02163

02164
02165

02166

02167
02170

02171
02172

02173

02174
02175

02176
02177

02200

02201
02202

02203
02204

02205

002161
001706

146104

0 002154
002161

0 10 00146
000031

002166
001703

151520

0 002161
002166

0 10 00146
000032

002173
001322

021400

0 002166
002173

0 10 00146
000033

002200
001710

146104

0 002173
002200

0 10 00146
000034

002205
001725

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

*
* kk kK FLD * % Kk %

* HEAD FNUL, FLD, FLD, DOUS
*

TLNK SET
VFD 1,0, 1, FNUL, 6, 3, 8, 306

* =<FNUL, 3>, F
VFD 8,'314,8,’ 104 = LD
DAC LINK

LINK SET  TLNK
FLD JST DOUS

oCr 31
*
* xx*% CSp **** USED BY COWVPI LER TO HOLD CURRENT STACK PGSI TI ON,
* FOR ERROR CHECKI NG
* HEAD FNUL, CSP, CSP, DQOUS
TLNK SET  *
VFD 1,0, 1, FNUL, 6, 3, 8, 303
* =<FNUL, 3>,’ C
VFD  8,'323,8,’120 = SP
DAC LINK

LINK SET  TLNK
CSP JST  DOUS
ocT 32
*
* xxxx Ry *xxxx CURSOR POSI TION (FOR SOME EDI TCRS).
*  HEAD FNUL, R#, RNUM DOUS
*

TLNK SET
VFD 1,0,1, FNUL, 6, 2, 8," 322

* =<FNUL, 2>," R
VFD  8,'043 =
DAC LINK

LI NK SET  TLNK
RNUM JST DOUS
oCr 33
*
¥ *Fxx HLD **** PO NTS TO LAST CHARACTER HELD I N ' PAD
* HEAD FNUL, HLD, HLD, DOUS
*

TLNK SET
VFD 1,0, 1, FNUL, 6, 3, 8, 310

* =<FNUL, 3>, H
VFD 8,'314,8,’ 104 = LD
DAC LINK

LINK SET  TLNK
HLD JST DOUS
oCT 34
*
* kkkk USE * Kk kK
* HEAD FNUL, USE, USE, DOUS
TLNK SET  *
VFD 1,0, 1, FNUL, 6, 3, 8, 325
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2541
2542
2543
2544
2545
2546
2547
2548
2549
2550
2551
2552
2553
2554
2555
2556
2557
2558
2559
2560
2561
2562

02206
02207

02210
02211

02212

02213
02214
02215

02216
02217

* FI G FORTH FOR SERI ES- 16 MACHI NES

8,’ 323,38, 105
LI NK

TLNK

DOUS

35

* kkkk PREV * k k%
FNUL, PREV, PREV, DOUS

151505 VFD
0 002200 DAC
002205 LI NK SET
0 10 00146 USE JST
000035 oCcT

*

* HEAD
002212 TLNK SET
002320 VFD

*
151305 BCl
053000 VFD
0 002205 DAC
002212 LI NK SET
0 10 00146 PREV JST
000036 oCcT

*

*

=<FNUL, 3>," U
= SE'

1,0,1, FNUL, 6, 4, 8, 320

1, RE
8,’ 126
LI NK
TLNK
DOUS
36

*END OF USER AREA

*

EJCT

=<FNUL, 4>, ' P’

=V

PAGE
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2563
2564
2565
2566
2567
2568
2569
2570
2571
2572
2573
2574
2575
2576
2577
2578
2579
2580
2581
2582
2583
2584
2585
2586
2587
2588
2589
2590
2591
2592
2593
2594
2595
2596
2597
2598
2599
2600
2601
2602
2603
2604
2605
2606
2607
2608
2609
2610
2611
2612

02220

02221
02222

02223
02224
02225

02226

02227
02230

02231
02232
02233

02234

02235
02236
02237

02240
02241
02242
02243

02244
02245
02246
02247

02250

002220
001261

025400

0 002212
002220
002223

1 02 00001
141206

0 01 00125

002226
001262

025400

0 002220
002226
002231

1 02 00001
0 06 00720
0 01 00125

002234
002310

142722
042400

0 002226
002234

0 10 00130
0 002041

0 001565

0 001361

002244
002701

146314
147524

0 002234
002244

0 10 00130

* FI G FORTH FOR SERI ES- 16 MACHI NES

* kk k% 1+ * k k%

* HEAD
TLNK SET
VFD
*
VFD
DAC
LI NK SET
ONEP EQU
LDA
ACA
IMVP

*

FNUL, 1+, ONEP
*

1,0,1, FNUL, 6, 2, 8, 261

=<FNUL, 2>, 1"
8,053 =+
LI NK
TLNK
*
1,1
PUT

* kk kK 2+ * %k k

* HEAD
TLNK SET
VFD
*
VFD
DAC
LI NK SET
TWOP EQU
LDA
ADD
IMVP

*

FNUL, 2+, TWOP
*

1,0,1, FNUL, 6, 2, 8, 262

=<FNUL, 2>, 2
8,053 =+
LI NK
TLNK
*
1,1
=2
PUT

* kk k% HERE * k Kk k

* HEAD
TLNK SET
VFD
*
BCl
VFD
DAC
LI NK SET
HERE JST
DAC
DAC
DAC

*

FNUL, HERE, HERE, DOCL

*

1,0, 1, FNUL, 6, 4, 8, ' 310

=<FNUL, 4>," H

1, ER

8,’ 105 = E
LI NK

TLNK

DOCL

DP

AT

SM S

* kk kK ALL()T * % Kk %

* HEAD
TLNK SET
VFD
*
BCl
VFD
DAC
LI NK SET
ALOT JST

FNUL, ALLOT, ALCT, DOCL

*

1,0,1, FNUL, 6, 5, 8, 301

=<FNUL, 5>, A
1,LL
8,’317,8,’ 124 = or
LI NK
TLNK
DOCL
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2613
2614
2615
2616
2617
2618
2619
2620
2621
2622
2623
2624
2625
2626
2627
2628
2629
2630
2631
2632
2633
2634
2635
2636
2637
2638
2639
2640
2641
2642
2643
2644
2645
2646
2647
2648
2649
2650
2651
2652
2653
2654
2655
2656
2657
2658
2659
2660
2661
2662

02251
02252
02253

02254

02255

02256
02257
02260
02261
02262
02263

02264

02265

02266
02267
02270

02271

02272

02273
02274
02275
02276
02277
02300

0 002041
0 001546
0 001361

002254
000454

0 002244
002254

10 00130
002240
001577
001722
002250
001361

[cNeoloNoNoNe]

002264
000455

0 002254
002264
002266

1 02 00002
1 07 00001
0 01 00124

002271
000475

0 002264
002271
002273

1 02 00002
1 05 00001
100040

0 02 00715
141206

0 01 00124

DAC DP
DAC  PSTR
DAC SMS
*
* kk k% , * % %k %
* (N ---) LO
* STORE N | NTO THE NEXT AVAI LABLE DI CTI ONARY MEMORY CELL, ADVANCI NG
* THE DI CTI ONARY POl NTER
* HEAD FNUL, $, , COVA, DOCL
TLNK SET  *

*

FI G FORTH FOR SERI ES- 16 MACHI NES

VFD 1,0,1, FNUL, 6, 1, 8, 054
=<FNUL, 1>, ,’
DAC LINK

LI NK SET  TLNK
COVA JST DOCL

DAC  HERE
DAC  STOR
DAC ONE
DAC  ALOT
DAC SMS
*
* TH'S SYSTEM DOES NOT USE ' C,’
*
* * k k% - * % k%
* HEAD FNUL, -, SUB
TLNK SET  *
VFD 1,0,1,FNUL, 6, 1,8, 055
* =<FNUL, 1>, -’
DAC  LINK
LINK SET  TLNK
SUB EQU *
LDA 2,1
SUB 1,1
JVWP  BINA

*
*

*

*kkk — kkk*

HEAD FNUL, =, EQAL
*

TLNK SET
VFD 1,0,1,FNUL, 6, 1,8, 075

* =<FNUL, 1>, =’
DAC  LINK

LINK SET  TLNK

EQAL EQU *
LDA 2,1
ERA 1,1
SZE EQUAL?
LDA  =- NO - 1=>0
ACA YES: 0=>1
JVWP  BINA
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2663
2664
2665
2666
2667
2668
2669
2670
2671
2672
2673
2674
2675
2676
2677
2678
2679
2680
2681
2682
2683
2684
2685
2686
2687
2688
2689
2690
2691
2692
2693
2694
2695
2696
2697
2698
2699
2700
2701
2702
2703
2704
2705
2706
2707
2708
2709
2710
2711
2712

02301

02302

02303
02304
02305
02306
02307
02310
02311
02312

02313

02314

02315
02316
02317
02320
02321

02322

02323
02324

02325
02326
02327
02330

02331

002301
000474

0 002271
002301
002303

1 02 00002
1 11 00001
0 01 02311
0 01 02311
0 02 00736
0 01 00124
140040

0 01 00124

002313
000476

0 002301
002313
002315

1 02 00002
1 11 00001
0 01 02307
0 01 02311
0 01 02311

002322
001722

147524

0 002313
002322
002325

1 02 00001
1 13 00002
1 13 00003
0 01 00125

002331
002723

* FI G FORTH FOR SERI ES- 16 MACHI NES

* kk k% < *k k%

* HEAD FNUL, <, LESS
TLNK SET  *
VFD 1,0,1,FNUL, 6,1,8,’ 074
* =<FNUL, 1>, <
DAC LINK
LINK SET  TLNK
LESS EQU *
LDA 2,1
CAS 1,1
JWP  LES2
JMP  LES2
LES1 LDA =1
JMP  BINA
LES2 CRA
JMP  BINA
*
* kk k% > *k k%
* HEAD FNUL, >, GRTR
TLNK SET  *
VFD 1,0,1,FNUL, 6,1,8,’ 076
* =<FNUL, 1>, >’
DAC LINK
LINK SET  TLNK
GRTR EQU  *
LDA 2,1
CAS 1,1
JWP  LES1
JWP  LES2
JMP  LES2
*
*okkkk ROT **** (N1 N2 N3 --- N2 N3 N1 )
* HEAD FNUL, ROT, ROT
TLNK SET  *
VFD 1,0, 1, FNUL, 6, 3, 8, ' 322
* =<FNUL, 3>, R
VFD  8,’317,8,’124 = or
DAC LINK
LINK SET  TLNK
ROT EQU *
LDA 1,1 N3
IMVA 2,1 STORE N3, GET N2
IMA 3,1 STORE N2, GET N1
JW  PUT

*

x xxx* SPACE **** TYPE ONE SPACE
* HEAD FNUL, SPACE, SPCE, DOCL

TLNK SET
VFD

*

*

1,0,1, FNUL, 6, 5, 8, 323

=<FNUL, 5>, §

PAGE
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2713
2714
2715
2716
2717
2718
2719
2720
2721
2722
2723
2724
2725
2726
2727
2728
2729
2730
2731
2732
2733
2734
2735
2736
2737
2738
2739
2740
2741
2742
2743
2744
2745
2746
2747

2748
2749
2750
2751
2752
2753
2754
2755
2756
2757
2758
2759
2760
2761

02332
02333
02334

02335
02336
02337
02340

02341

02342
02343
02344

02345
02346
02347

02350
02351

02352

02353
02354
02355
02356

02357
02360
02361
02362
02363

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

150301 BO  1,PA
141505 VFD 8,303, 8, 105 = CE
0 002322 DAC  LINK
002331 LINK SET  TLNK
0 10 00130 SPCE JST  DOCL
0 001737 DAC BL
0 000610 DAC EMT
0 001361 DAC SMS
*
* xxxx _DUP **** ( N--- N (N) ) DUPLICATE ONLY | F NONZERO
*  HEAD FNUL, - DUP, DDUP
002341 TLNK SET  *
002255 VFD  1,0,1,FNUL, 6, 4, 8, 255
* =<FNUL, 4>, ' -
142325 BO  1,DU
050000 VFD 8,7 120 =P
0 002331 DAC  LINK
002341 LINK SET  TLNK
002345 DDUP EQU  *
1 02 00001 LDA 1,1
100040 SZE
0 01 00116 JW  PUSH
*
*NEXT
0 12 00100 IRS IP
0 01 00100 IV IP
*
* THI'S SYSTEM DOES NOT NEED TRAVERSE, NFA AND PFA ARE OK
*
* kk k% LATES * k k%
*  HEAD FNUL, LATEST, LTST, DOCL
002352 TLNK SET  *
003314 VFD  1,0,1,FNU, 6,6, 8, 314
* =<FNUL, 6>, ' L’
140724 BO 2, ATES
142723
052000 VFD 8,124 =T
0 002341 DAC  LINK
002352 LINK SET  TLNK
0 10 00130 LTST JST  DOCL
0 002136 DAC  CURR
0 001565 DAC AT
0 001565 DAC AT
0 001361 DAC SMS

L I .

THE NEXT 4 OPERATORS CAN DEPEND ON COVPUTER WCORD S| ZE
THEY CONVERT ADDRESSES W THI N THE NAME FI ELDS OF FORTH
DI CTI ONARY ENTRI ES

krkxxk | FA **** (PFA --- LFA) GET LINK FI ELD ADDRESS
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2762
2763
2764
2765
2766
2767
2768
2769
2770
2771
2772
2773
2774
2775
2776
2777
2778
2779
2780
2781
2782
2783
2784
2785
2786
2787
2788
2789
2790
2791
2792
2793
2794
2795
2796
2797
2798
2799
2800
2801
2802
2803
2804
2805
2806
2807
2808
2809
2810
2811

02364

02365
02366

02367
02370
02371
02372

02373

02374
02375

02376
02377
02400
02401

02402

02403
02404

02405
02406
02407
02410
02411
02412
02413
02414
02415
02416
02417

02420

002364
001714

143101

0 002352
002364

0 10 00130
0 001726

0 002266

0 001361

002373
001703

143101

0 002364
002373

0 10 00130
0 001722

0 002266

0 001361

002402
001716

143101

0 002373
002402
10 00130
002367
001722
002266
001541
001565
001716
002315
000277
002407
001361

[eNeololoNoNolololNoNoNe)

002420
001720

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

* HEAD
TLNK SET
VFD
*
VFD
DAC
LI NK SET
LFA JST

* kK k% (:':A
*  HEAD
TLNK SET
VFD
*
VFD
DAC
LINK SET
CFA JST
DAC
DAC
DAC
*
* kk k% NFA
*  HEAD
TLNK SET
VFD
*
VFD
DAC
LINK SET
NFA JST
DAC
NFAL DAC

DAC

* kk k% PFA

*  HEAD

TLNK SET
VFD

*

FNUL, LFA, LFA, DOCL
*

1,0, 1, FNUL, 6, 3, 8, ' 314
=<FNUL, 3>, L’

8,306, 8, 101 =" FA

LI NK

TLNK

DOCL

TWO

SUB

SM S

**** (PFA --- CFA) GET CODE Fl ELD ADDRESS
FNUL, CFA, CFA, DOCL
*

1,0, 1, FNUL, 6, 3, 8, 303
=<FNUL, 3>,’ C

8,’ 306, 8,’ 101 = FA

LI NK

TLNK

DOCL

ONE

SuUB

SM S

*¥**% (PFA --- NFA) GET NAME Fl ELD ADDRESS
FNUL, NFA, NFA, DOCL
*

1,0,1, FNUL, 6, 3, 8, 316
=<FNUL, 3>, N
8,306, 8, 101 =" FA
LI NK
TLNK
DOCL
LFA
ONE
SUB DECREMENT WORD PO NTER
DUP
AT GET WORD
ZERO
GRTR LOOKI NG FOR PCSI Tl VE WORD
ZBRA
NFAL
SM S

***% (NFA --- PFA) GET PARAMETER Fl ELD ADDRESS
FNUL, PFA, PFA, DOCL
*
1,0, 1, FNUL, 6, 3, 8, 320
=<FNUL, 3>," P

67



2812
2813
2814
2815
2816
2817
2818
2819
2820
2821
2822
2823
2824
2825
2826
2827
2828
2829
2830
2831
2832
2833
2834
2835
2836
2837
2838
2839
2840
2841
2842
2843
2844
2845
2846
2847
2848
2849
2850
2851

2852
2853
2854
2855
2856
2857
2858
2859
2860

02421
02422

02423
02424
02425
02426
02427
02430
02431
02432
02433
02434
02435
02436

02437

02440
02441
02442

02443
02444
02445
02446
02447

02450

02451
02452
02453
02454

02455
02456
02457
02460
02461
02462

143101

0 002402
002420

0 10 00130
0 001541
0 001616
0 001572
0 000241
000037
001300
001625
002223
001443
002231
001361

cNoloNoNoNe)]

002437
002241

141723
050000

0 002420
002437

0 10 00130
0 001324

0 002171

0 001577

0 001361

002450
003277

142722
151317
051000

0 002437
002450
10 00130
001533
000277
002464
003662
000263

[cNeoloNoNoNe]

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

VFD 8,306, 8,’ 101 = FA
DAC LINK

LINK SET  TLNK

PFA JST DOCL

DAC DUP
DAC  BYTE
DAC  CAT GET FIRST BYTE
DAC LIT
ocT 37
DAC  AND LOVER 5 BI TS
DAC  CELL CONVERT TO WORD ADDRESS (/ BY 2)
DAC  ONEP ADD ONE (ROUND UP)
DAC  PLUS ADD NFA
DAC  TwOP SKIP LI NK AND CODE FI ELDS
DAC SMS
*
* THE NEXT 7 OPERATI ONS ARE USED BY THE COWPILER, FOR
*  COVPI LE- TI ME SYNTAX- ERROR CHECKS.
*
* kkkk | CSP * k k%
*  HEAD FNUL,! CSP, SCSP, DOCL
TLNK SET  *
VFD  1,0,1,FNUL,6,4,8,’ 241
* =<FNUL, 4>, " 1"
BG  1,CS
VFD  8,' 120 = P
DAC  LINK

LINK SET  TLNK
SCSP JST  DOCL

DAC  SPAT
DAC CSP
DAC STCR
DAC SMS

* kkkk OERROQ * k k%
* HEAD FNUL, ?ERROR, QERR, DOCL

TLNK SET  *
VFD 1,0,1, FNUL, 6, 6, 8, 277
* =<FNUL, 6>, ?
BCl 2, ERRO
VFD 8,'122 =R
DAC LINK

LI NK SET  TLNK
CERR JST DOCL

DAC  SWAP
DAC  ZBRA
DAC QERL
DAC ERCR
DAC  BRAN
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* FI G FORTH FOR SERI ES- 16 MACHI NES PAGCE 69

2861 02463 0 002465 DAC (QER2

2862 02464 0 001526 (ER1 DAC  DROCP

2863 02465 0 001361 ER2 DAC SM S
*

2864
2865 * kkkk ’)CG\/P * Kk kK
2866 * HEAD FNUL, ?COVP, QCVP, DOCL
2867 002466 TLNK SET  *
2868 02466 002677 VFD 1,0,1, FNUL, 6,5, 8, 277
2869 * =<FNUL, 5>, 7
2870 02467 141717 BCl 1, CO
2871 02470 146520 VFD 8, 315,8,’ 120 = M
2872 02471 0 002450 DAC LINK
2873 002466 LINK SET  TLNK
2874 02472 0 10 00130 QCwP JST  DOCL
2875 02473 0 002144 DAC  STAT
2876 02474 0 001565 DAC AT
2877 02475 0 001423 DAC ZEQU
2878 02476 0 000241 DAC LIT
2879 02477 000021 occr 21
2880 02500 0 002455 DAC CERR
2881 02501 0 001361 DAC SMS
2882 *
2883 * kkkk ’)EXEC * Kk kK
2884 * HEAD FNUL, ?EXEC, QEXC, DOCL
2885 002502 TLNK SET  *
2886 02502 002677 VFD 1,0,1, FNUL, 6,5, 8, 277
2887 * =<FNUL, 5>, ?
2888 02503 142730 BCl 1, EX
2889 02504 142503 VFD 8,305, 8,’ 103 = EC
2890 02505 0 002466 DAC LINK
2891 002502 LINK SET  TLNK
2892 02506 0 10 00130 QEXC JST  DOCL
2893 02507 0 002144 DAC  STAT
2894 02510 0 001565 DAC AT
2895 02511 0 000241 DAC LIT
2896 02512 000022 oct 22
2897 02513 0 002455 DAC (QERR
2898 02514 0 001361 DAC SMS
2899 *
2900 * o xx%k%x PPAIRS *rxx
2901 * HEAD FNUL, ?PAI RS, QPRS, DOCL
2902 002515 TLNK SET  *
2903 02515 003277 VFD 1,0,1, FNUL, 6, 6, 8, 277
2904 * =<FNUL, 6>, ?’
2905 02516 150301 BCl 2, PAIR
02517 144722
2906 02520 051400 VFD 8,123 =S
2907 02521 0 002502 DAC LINK
2908 002515 LINK SET  TLNK

2909 02522 0 10 00130 QPRS JST  DOCL



2910
2911
2912
2913
2914
2915
2916
2917
2918
2919
2920
2921
2922
2923
2924
2925
2926
2927
2928
2929
2930
2931
2932
2933
2934
2935
2936
2937
2938
2939
2940

2941
2942
2943
2944
2945
2946
2947
2948
2949
2950
2951
2952
2953
2954
2955
2956
2957

02523
02524
02525
02526
02527

02530

02531
02532
02533

02534
02535
02536
02537
02540
02541
02542
02543
02544

02545

02546
02547
02550
02551
02552

02553
02554
02555
02556
02557
02560
02561
02562

02563

* FI G FORTH FOR SERI ES- 16 MACHI NES

0 002266 DAC
0 000241 DAC
000023 oCT
0 002455 DAC
0 001361 DAC

*

suB
LIT
23
QERR
SM S

* kk k% ’)CSP * k k%
* HEAD FNUL, ?CSP, QCSP, DOCL

002530 TLNK SET
002277 VFD
*
141723 BCI
050000 VFD
0 002515 DAC
002530 LINK SET
0 10 00130 QCSP JST
0 001324 DAC
0 002171 DAC
0 001565 DAC
0 002266 DAC
0 000241 DAC
000024 ocT
0 002455 DAC
0 001361 DAC

*

*

1,0,1, FNUL, 6, 4, 8,"

1,CS
8," 120
LI NK
TLNK

QERR
SM S

* kkkk ?Llel\G****
* HEAD FNUL, ?LOADI NG, QLDG, DOCL

002545 TLNK SET
004277 VFD
*

146317 BCl
140704

144716

043400 VFD
0 002530 DAC
002545 LI NK SET
0 10 00130 QLDG JST
0 002072 DAC
0 001565 DAC
0 001423 DAC
0 000241 DAC
000026 oCcT
0 002455 DAC
0 001361 DAC

*

*

1,0,1,FNU, 6, 8, 8,

3, LOADI N

8, 107
LI NK
TLNK
DOCL
BLK
AT
ZEQU
LIT
26
QERR
SM'S

* kk k% val LE *k k%
* HEAD FNUL, COWPI LE, COWVP, DOCL

002563 TLNK SET
003703 VFD

*

*

1,0,1,FNU,, 6,7,8,’

277
=<FNUL, 4>, ?

=P

277
=<FNUL, 8>, ?

303
=<FNUL, 7>, C

PAGE
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2958

2959
2960
2961
2962
2963
2964
2965
2966
2967
2968
2969
2970
2971
2972
2973
2974
2975
2976
2977
2978
2979
2980
2981
2982
2983
2984
2985
2986
2987
2988
2989
2990
2991
2992
2993
2994
2995
2996
2997
2998
2999
3000
3001
3002
3003
3004
3005

02564
02565
02566
02567

02570
02571
02572
02573
02574
02575
02576
02577
02600

02601

02602

02603
02604
02605
02606
02607

02610

02611

02612
02613
02614
02615
02616
02617

02620

02621
02622

147715
150311
146105

0 002545
002563
10 00130
002472
001412
001541
002223
001402
001565
002256
001361

[eNeoloNoNoNoloNoNe)

002601
040533

0 002563
002601

0 10 00130
0 001716

0 002144

0 001577

0 001361

002610
000535

0 002601
002610

0 10 00130
0 000241
000100

0 002144

0 001577

0 001361

002620
003323

146725
142307

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

BCl 2, OWPI
VFD 8,’ 314,8,’ 105 =' LE
DAC LINK

LI NK SET  TLNK
COWP JST DOCL

DAC  QOWP
DAC  FRMWR
DAC DUP
DAC  ONEP
DAC TOR
DAC AT
DAC  COVA
DAC SMS

* okkkk [okkkk STOP COWPl LATI ON, ENTER EXECUTI ON STATE
* HEAD FI MD, [, LBRC, DOCL
*

TLNK SET
VFD 1,0,1,FIMD6,1,8," 133

* =<FIMD, 1>, [’
DAC LINK

LINK SET  TLNK
LBRC JST  DOCL

DAC ZERO
DAC  STAT
DAC STCR
DAC SMS

*

*okxkk ]oxkxx ENTER COWPl LATI ON STATE
* HEAD FNUL, ], RBRC, DOCL
*

TLNK SET
VFD 1,0,1, FNUL, 6,1, 8,135

* =<FNUL, 1>, ]’
DAC LINK

LI NK SET  TLNK
RBRC JST DOCL

DAC LIT
oCT 100 NOT 300 BECAUSE M5 BI T CLEAR ON H16
DAC  STAT
DAC  STCR
DAC SMS
*
* *xxx SMUDGE **** ALTER LATEST WORD NAME (SO THAT DI CTI ONARY SEARCH
* WON T FIND A PARTI ALLY- COVPLETE ENTRY).
*  HEAD FNUL, SMUDGE, SMDG, DOCL
TLNK SET  *
VFD 1,0,1,FNU, 6, 6,8, ' 323
* =<FNUL, 6>,' S

BCI 2, MUDG
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3006
3007
3008
3009
3010
3011
3012
3013
3014
3015
3016
3017
3018
3019
3020
3021
3022
3023
3024
3025
3026
3027
3028
3029
3030
3031
3032
3033
3034
3035
3036

3037
3038
3039
3040
3041
3042
3043
3044
3045
3046
3047
3048
3049
3050
3051
3052
3053
3054

02623
02624

02625
02626
02627
02630
02631
02632

02633

02634
02635

02636
02637
02640
02641
02642
02643

02644

02645
02646
02647
02650

02651
02652
02653
02654
02655
02656

02657

02660
02661

042400

0 002610
002620

0 10 00130
0 002357

0 000241
020000

0 001557

0 001361

002633
001710

142530

0 002620
002633

0 10 00130
0 000241
000020

0 002152

0 001577

0 001361

002644
003704

142703
144715
140514

0 002633
002644

0 10 00130
0 000241
000012

0 002152
0 001577
0 001361

002657
001717

141524
0 002644
002657

* FI G FORTH FOR SERI ES- 16 MACHI NES

VFD
DAC

LI NK SET

SMDG JST
DAC
DAC
ocT
DAC
DAC

*

* kkkk HEX

*  HEAD

TLNK SET
VFD

*
VFD
DAC

LI NK SET

HEX JST
DAC

8, 105 = E
LI NK

TLNK

DOCL

LTST

LIT

020000

TOGL

SM S

* % Kk %

FNUL, HEX, HEX, DOCL

*

1,0,1, FNUL, 6, 3, 8, 310
=<FNUL, 3>,' H

8,305, 8, 130 = EX

LI NK

TLNK

DOCL

LIT

16

BASE

STOR

SM S

* kk kK Ecl '\/AL * % Kk %

*  HEAD
TLNK SET
VFD

*

BCl

VFD
DAC
LI NK SET
DEC JST

* kK k% (x‘r
*  HEAD
TLNK SET
VFD
*
VFD
DAC
LI NK SET

FNUL, DECI MAL, DEC, DOCL
*
1,0,1,FNUL, 6, 7,8, 304
=<FNUL, 7>,' D
2,ECIM

8,301, 8,114 = AL’
LI NK

TLNK

DOCL

LIT

10

BASE

STOR

SM S

*k k%

FNUL, OCT, OCT, DOCL
*

1,0, 1, FNUL, 6, 3, 8, 317

=<FNUL, 3>," O
8,7 303,8,'124 = CI’
LI NK
TLNK

PAGE
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3055
3056
3057
3058
3059
3060
3061
3062
3063
3064
3065
3066
3067

3068
3069
3070
3071
3072
3073
3074
3075
3076
3077
3078
3079
3080
3081
3082
3083
3084
3085
3086
3087
3088
3089
3090
3091

3092
3093
3094
3095
3096
3097
3098
3099
3100
3101
3102

02662
02663
02664
02665
02666
02667

02670

02671
02672
02673
02674

02675
02676
02677
02700
02701
02702
02703
02704

02705

02706
02707
02710
02711

02712
02713
02714
02715

0 10 00130
0 000241
000010

0 002152

0 001577

0 001361

002670
003650

135703
147704
142451

0 002657
002670
10 00130
001412
001565
002357
002423
002376
001577
001361

[eNeoNoloNoNeNoNe)

002705
003674

141325
144714
142123

0 002670
002705

0 10 00130
0 001716

0 001664

0 001361

002716

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

OoCT JST

* kk kK

DOCL
LIT
8
BASE
STOR
SM S

* % Kk %

* HEAD FNUL, ( ; CODE) , PSCD, DOCL

TLNK SET
VFD

*

BCl

VFD
DAC
LI NK SET
PSCD JST

E I B S T T R B

TLNK SET
VFD

*

BCI

VFD
DAC
LI NK SET
BULD JST
DAC
DAC
DAC

*

*

1,0,1, FNUL, 6, 7, 8, 250

2,;CoD

8,7 305,8,’051
LI NK
TLNK
DOCL
FRVR
AT
LTST
PFA
CFA
STOR
SM S

=<FNUL, 7>, ' (’

= E)’

SHOULD PO NT AT JST | NSTRUCTI ON
Pl CK UP THAT | NSTRUCTI ON

***x*xx THE DEFINITION CF ' ; CODE WAS MOVED TO THE END COF
THE DI CTI ONARY, BECAUSE I T | S NOT PURE CODE (I T | S PATCHED
WHEN A FORTH ASSEMBLER |'S LOADED) .

*x¥**x <BUI LDS **** CREATE NEW DATA TYPE W TH CODE ROUTINE I N

H GHER- LEVEL FORTH

*

HEAD FNUL, <BUI LDS, BULD, DOCL

1,0,1,FNUL, 6,7,8," 274

2,BU L

8,’304, 8,123
LI NK

TLNK

DOCL

ZERO

CON

SM S

* kk k% [X£S> *k k%
* HEAD FNUL, DOES>, DOES, DOCL

TLNK SET

*

=<FNUL, 7>, <’

= DS
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3103
3104
3105
3106
3107
3108
3109
3110
3111
3112
3113
3114
3115
3116
3117
3118
3119
3120
3121
3122
3123
3124
3125
3126
3127
3128
3129
3130
3131
3132
3133
3134
3135
3136
3137
3138
3139
3140
3141
3142
3143
3144
3145
3146
3147
3148
3149
3150
3151
3152

02716

02717
02720
02721

02722
02723
02724
02725
02726
02727
02730

02731

02732
02733
02734

02735
02736
02737
02740
02741
02742
02743

02744

02745
02746
02747

02750
02751
02752
02753
02754
02755
02756
02757

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

002704 VFD 1,0, 1, FNUL, 6,5, 8, 304
* =<FNUL, 5>, D
147705 BG  1,CE
151476 VFD 8,’323,8,' 076 = S
0 002705 DAC  LINK
002716 LINK SET  TLNK
0 10 00130 DOES JST  DOCL
0 001412 DAC  FRMR
0 002357 DAC  LTST
0 002423 DAC PFA
0 001577 DAC STOR
0 002675 DAC  PSCD
0 10 00152 JST  DODS Pl CKED UP BY PSCD
*
* * k k% CI]JNT * % k%
* ( ADDR --- CADDR+1 COUNT )
* HEAD FNUL, COUNT, CNT, DOCL
002731 TLNK SET  *
002703 VFD 1,0,1,FNUL, 6,5, 8, 303
* =<FNUL, 5>,' C
147725 BO 1,0U
147124 VFD  8,’316,8,’ 124 = NT’
0 002716 DAC  LINK
002731 LINK SET  TLNK
0 10 00130 CNT JST  DOCL
0 001616 DAC BYTE
0 001541 DAC  DUP
0 002223 DAC  ONEP
0 001533 DAC  SWAP
0 001572 DAC  CAT
0 001361 DAC SMS
*
* * k k% TYPE * k k%
* ( CADDR COUNT --- ) TYPE STRING OF CHARACTERS
* HEAD FNUL, TYPE, TYPE, DOCL
002744 TLNK SET  *
002324 VFD 1,0, 1, FNUL, 6, 4, 8, 324
* =<FNUL, 4>,’ T’
154720 BA 1,YP
042400 VFD 8’105 = F
0 002731 DAC  LINK
002744 LINK SET  TLNK
0 10 00130 TYPE JST  DOCL
0 002345 DAC  DDUP
0 000277 DAC  ZBRA
0 002767 DAC TYP2
0 001520 DAC  OVER
0 001443 DAC  PLUS
0 001533 DAC  SWAP
0 000372 DAC  XDO
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3153
3154
3155
3156
3157
3158
3159
3160
3161
3162
3163
3164
3165
3166
3167
3168
3169
3170

3171
3172
3173
3174
3175
3176
3177
3178
3179
3180
3181
3182
3183
3184
3185
3186
3187
3188
3189
3190
3191
3192
3193
3194
3195
3196
3197
3198
3199
3200

02760
02761
02762
02763
02764
02765
02766
02767
02770

02771

02772
02773
02774
02775
02776

02777
03000
03001
03002
03003
03004
03005
03006
03007
03010
03011
03012
03013
03014
03015
03016
03017
03020
03021
03022
03023
03024

03025

000401
001572
000610
000322
002760
000263
002770
001526
001361

[eNololoNoNoNoNeNe]

002771
004655

152322
140711
146311
147107

0 002744
002771
10 00130
001541
001716
000372
001520
001520
001443
001722
002266
001572
001737
002266
000277
003020
001373
000263
003022
001722
002266
000322
003003
001361

elolololoNolololololoNololoNoloNoNoNoleoNeNe)

003025
002250

* FI G FORTH FOR SERI ES- 16 MACHI NES

TYP1 DAC |
DAC CAT
DAC EMT
DAC  XLOP
DAC TYP1
DAC BRAN
DAC TYP3

TYP2 DAC  DROP
TYP3 DAC SM S

( CADDR COUNT2 --- CADDR COUNT2 )
HEAD FNUL, - TRAI LI NG, DTRA, DOCL

TLNK SET  *

VFD 1,0, 1, FNUL, 6,9, 8, 255

*
*
*
*

* =<FNUL, 9>,

BCl 3, TRAI L

VFD  8,’ 316, 8, 107
DAC LINK

LI NK SET  TLNK

DTRA JST DOCL

&

DAC DUP
DAC ZERO
DAC  XDO
DTR1 DAC OVER
DAC OVER
DAC PLUS
DAC ONE
DAC SUB
DAC CAT
DAC BL
DAC SUB
DAC ZBRA
DAC DIR2
DAC LEAV
DAC BRAN
DAC DIR3
DTR2 DAC ONE
DAC SuB
DTR3 DAC  XLOP
DAC DIR1
DAC SMS

*okkkk (m) xxxx USED ONLY BY COWPl LER
* HEAD FNUL, (. "), PDTQ DOCL
TLNK SET  *

VFD 1,0, 1, FNUL, 6, 4, 8, 250

*xx*x -TRAI LI NG **** REDUCE CHARACTER COUNT OF STRI NG
TO OM T TRAI LI NG SPACES

)

COWPI LED BY " . ™’
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3201
3202
3203
3204
3205
3206
3207
3208
3209
3210
3211
3212
3213
3214
3215
3216
3217
3218
3219
3220
3221
3222
3223
3224
3225
3226
3227
3228
3229
3230
3231
3232
3233
3234
3235
3236
3237
3238
3239
3240
3241
3242
3243
3244
3245
3246
3247
3248
3249
3250

03026
03027
03030

03031
03032
03033
03034
03035
03036
03037
03040
03041
03042
03043

03044

03045
03046

03047
03050
03051
03052
03053
03054
03055
03056
03057
03060
03061
03062
03063
03064
03065
03066
03067
03070
03071
03072
03073
03074
03075

* FI G FORTH FOR SERI ES- 16 MACHI NES

127242 BCI
024400 VFD
0 002771 DAC
003025 LI NK SET
0 10 00130 PDTQ JST
0 001416 DAC
0 002735 DAC
0 001541 DAC
0 001625 DAC
0 002223 DAC
0 001412 DAC
0 001443 DAC
0 001402 DAC
0 002750 DAC
0 001361 DAC
*
* kk k% ."
*  HEAD
003044 TLNK SET
041256 VFD
*
021000 VFD
0 003025 DAC
003044 LI NK SET
0 10 00130 DOTQ JST
0 000241 DAC
000242 VFD
0 002144 DAC
0 001565 DAC
0 000277 DAC
0 003071 DAC
0 002570 DAC
0 003031 DAC
0 003363 DAC
0 002240 DAC
0 001616 DAC
0 001572 DAC
0 001625 DAC
0 002223 DAC
0 002250 DAC
0 000263 DAC
0 003075 DAC
0 003363 DTQL DAC
0 002240 DAC
0 002735 DAC
0 002750 DAC
0

001361 DTQ2 DAC
*

1,."
8, 051
LI NK
TLNK
DOCL
R
CNT
DuP
CELL
ONEP
FRVR
PLUS
TOR
TYPE
SM S

=<FNUL, 4>, " ("

:’)’

**** TYPE ASCI| MESSAGE
FIMD, . ",
*

DOTQ, DOCL

1,0,1,FIMD 6, 2,8, 256

8, 042
LI NK
TLNK
DOCL
LIT
16, CDQT
STAT
AT
ZBRA
DTQL
COWP
PDTQ
WORD
HERE
BYTE
CAT
CELL
ONEP
ALOT
BRAN
DTQR
W\ORD
HERE
CNT
TYPE
SM'S

* kk kK EXPECT * % k%

=<FI MD, 2>, .’

READ N CHARACTERS TO MEMORY
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3251
3252
3253
3254
3255
3256
3257

3258
3259
3260
3261
3262
3263
3264
3265
3266
3267
3268
3269
3270
3271
3272
3273
3274
3275
3276
3277
3278
3279
3280
3281
3282
3283
3284
3285
3286
3287
3288
3289
3290
3291
3292
3293
3294
3295
3296
3297
3298
3299

03076

03077
03100
03101
03102

03103
03104
03105
03106
03107
03110
03111
03112

03113
03114
03115
03116
03117
03120
03121
03122

03123
03124
03125
03126
03127
03130
03131
03132
03133
03134
03135
03136
03137
03140
03141
03142
03143
03144
03145
03146

* FI G FORTH FOR SERI ES- 16 MACHI NES

*

(AND TERM NATE W TH NULLS) .

* ( ADDR N --- ) WORD ADDRESS!

* HEAD FNUL, EXPECT, EXPC, DOCL
003076 TLNK SET  *
003305 VFD 1,0, 1, FNUL, 6, 6, 8, 305

* =<FNUL, 6>, E
154320 BC 2, XPEC
142703
052000 VFD 8,124 =T
0 003044 DAC  LINK
003076 LINK SET  TLNK
0 10 00130 EXPC JST  DOCL
0 001533 DAC  SWAP
0 001616 DAC  BYTE
0 001533 DAC  SWAP
0 001520 DAC  OVER
0 001443 DAC  PLUS
0 001520 DAC  OVER
0 000372 DAC  XDO
003113 EXPL EQU *

IFN  PTW
0 002072 DAC  BLK
0 001565 DAC AT
0 001435 DAC  ZLES - VE | NDI CATES PAPERTAPE
0 000277 DAC  ZBRA
0 003123 DAC  EXP2
0 004767 DAC  PTRK
0 000263 DAC  BRAN
0 003124 DAC  EXP3
ENDC

0 000614 EXP2 DAC KEY
0 001541 EXP3 DAC DUP
0 000241 DAC LIT
000377 VFD 16, CDEL
0 002273 DAC  EQAL
0 000277 DAC  ZBRA
0 003151 DAC  EXP4
0 001526 DAC  DROP
0 000241 DAC LIT
000210 VFD 16, CBS
0 001520 DAC  OVER
0 000401 DAC |
0 002273 DAC  EQAL
0 001541 DAC DUP
0 001412 DAC  FRWR
0 001726 DAC TWO
0 002266 DAC  SUB
0 001443 DAC  PLUS
0 001402 DAC TOR
0 002266 DAC  SUB
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3300
3301
3302
3303
3304
3305
3306
3307
3308
3309
3310
3311
3312
3313
3314
3315
3316
3317
3318
3319
3320
3321
3322
3323
3324
3325
3326
3327
3328
3329
3330
3331
3332
3333
3334
3335
3336
3337
3338
3339
3340
3341
3342
3343
3344
3345
3346
3347
3348
3349

03147
03150
03151
03152
03153
03154
03155
03156
03157
03160
03161
03162
03163
03164
03165
03166
03167
03170
03171
03172
03173
03174
03175
03176
03177

03200

03201
03202
03203
03204

0 000263
0 003200
0 001541
0 000241
000215

002273
000277
003165
001373
001526
001737
001716
000263
003166
001541
000401
001605
001716
000401
002223
001605
001716
000401
002231
001605

[eNeoNoloNoNolololololoNolololoNoloNoNoNe]

o

001526

000322
003113
001526
001361

[eNoNoNe]

* FI G FORTH FOR SERI ES- 16 MACHI NES

EXP4

EXP5
EXP6

EXP7

EXP7

EXP8
EXP9

EXP7

*

DAC  BRAN
DAC  EXP7
DAC  DUP
DAC LIT
VFD 16, CCR
DAC  EQAL
DAC  ZBRA
DAC  EXP5
DAC  LEAV
DAC  DROP
DAC BL
DAC  ZERO
DAC  BRAN
DAC  EXP6
DAC  DUP
DAC |
DAC CSTR
DAC  ZERO
DAC |
DAC ONEP
DAC CSTR
DAC  ZERO
DAC |
DAC TWOP
DAC CSTR
IFZ ECHO
DAC  DROP
ELSE

IFN  PTW
DAC BLK
DAC AT
DAC ZEQU ASR?
DAC  ZBRA
DAC  EXP8
DAC EMT
DAC  BRAN
DAC  EXP9
DAC  DROP
EQU *
ELSE

DAC EMT
ENDC

ENDC

DAC  XLOP
DAC EXP1
DAC  DROP
DAC SMS

* kk k% QJERY *k k%

*

HEAD FNUL, QUERY, QURY, DOCL
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3350
3351
3352
3353
3354
3355
3356
3357
3358
3359
3360
3361
3362
3363
3364
3365
3366
3367
3368
3369
3370
3371
3372
3373
3374
3375
3376
3377
3378
3379
3380
3381
3382
3383
3384
3385
3386
3387
3388
3389
3390
3391
3392
3393
3394
3395
3396
3397
3398
3399

03205

03206
03207
03210

03211
03212
03213
03214
03215
03216
03217
03220
03221
03222

03223

03224

03225

03226
03227

03230
03231
03232
03233

03234
03235
03236
03237
03240
03241
03242
03243
03244
03245
03246
03247
03250

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

003205 TLNK SET  *
002721 VFD  1,0,1,FNU, 6,5,8," 321
* =<FNUL, 5>," Q
152705 BO  1,UE
151131 VFD  8,'322,8,'131 =" RY
0 003076 DAC  LINK
003205 LINK SET  TLNK
0 10 00130 QURY JST  DOCL
0 002011 DAC TIB
0 001565 DAC AT
0 000241 DAC LIT
000120 oCT 120
0 003103 DAC  EXPC
0 001716 DAC  ZERO
0 002077 DAC IN
0 001577 DAC  STOR
0 001361 DAC SMS
*
* kk k% THE NULL * k k%
003223 TLNK SET  *
040400 VFD 1,0,1,FIMD,6,1,1,0,7,0
* =<FI MD, 1>, NULL
0 003205 DAC  LINK
003223 LINK SET  TLNK

0 10 00130 NULL JST DOCL
*  THE NULL OPERATION (ASCI| 0) STOPS | NTERPRETATI QV COVPI LATI ON
* AT END OF A TERM NAL I NPUT LINE, OR A DI SK SCREEN. ALL DI SK
*  BUFFERS MUST TERM NATE W TH NULLS, AND ' EXPECT' PLACES NULLS
* AFTER EACH TERM NAL | NPUT LI NE

0 002072 DAC BLK

0 001565 DAC AT
IFN  PTW

0 002223 DAC  ONEP -1->0, 0->1

0 000241 DAC LIT

177776 oCT 177776

0 001300 DAC AND ASR OR PTR -> ZERO
ENDC

0 000277 DAC ZBRA

0 003260 DAC  NuL2

0 001722 DAC ONE

0 002072 DAC BLK

0 001546 DAC PSTR

0 001716 DAC ZERO

0 002077 DAC IN

0 001577 DAC STOR

0 002072 DAC BLK

0 001565 DAC AT

0 001760 DAC BSCR

0 004705 DAC MDD

0 001423 DAC ZEQU
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3400
3401
3402
3403
3404
3405
3406
3407
3408
3409
3410
3411
3412
3413
3414
3415
3416
3417
3418
3419
3420
3421
3422
3423
3424
3425
3426
3427
3428
3429
3430
3431
3432
3433
3434
3435
3436
3437
3438
3439
3440
3441
3442
3443
3444
3445
3446
3447
3448
3449

03251
03252
03253
03254
03255
03256
03257
03260
03261
03262

03263

03264
03265
03266

03267
03270
03271
03272
03273
03274
03275
03276
03277
03300
03301
03302

03303

03304
03305
03306

03307
03310
03311
03312

000277
003256
002506
001412
001526
000263
003262
001412
001526
001361

[eNeoNoloNoNoloNoNeNe)

003263
002306

144714
046000

0 003223
003263
10 00130
001533
001402
001520
001577
001541
002223
001412
001722
002266
000671
001361

cNolololoNolololoNoNoNe]

003303
002705

151301
151505

0 003263
003303

0 10 00130
0 001716

0 003267

0 001361

* FI G FORTH FOR SERI ES- 16 MACHI NES

NUL1
NUL2

NUL3
*

DAC  ZBRA
DAC  NUL1
DAC QEXC
DAC FRMR RETURN FROM | NTERPRET
DAC  DROP
DAC  BRAN
DAC  NUL3
DAC  FRMR RETURN FROM | NTERPRET
DAC DROP
DAC SMS

* wxxx FILL **** FILL WORDS

* ( ADDR COUNT PATTERN --- )
HEAD FNUL, FI LL, FI LL, DOCL
TLNK SET  *
VFD 1,0,1,FNUL, 6,4, 8, 306
* =<FNUL, 4>, ' F’
BG  1,1L
VFD 8,’114 =L
DAC LINK
LINK SET  TLNK
FILL JST  DOCL
DAC  SWAP
DAC TOR
DAC  OVER
DAC  STOR
DAC DUP
DAC  ONEP
DAC  FRWR
DAC ONE
DAC  SUB
DAC  MOVE
DAC SMS
*
* *xk*x ERASE **** ERASE WORDS
* ( ADDR COUNT --- )
HEAD FNUL, ERASE, ERAS, DOCL
TLNK SET  *
VFD 1,0,1,FNUL, 6,5, 8, 305
* =<FNUL, 5>, ' E
BC  1,RA
VFD  8,’323,8,’ 105 = SE
DAC  LINK
LINK SET  TLNK
ERAS JST  DOCL
DAC  ZERO
DAC FILL
DAC SMS

*

* oxx%% BLANKS **** F| LL WORDS W TH SPACE CHARACTERS
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3450
3451
3452
3453
3454
3455

3456
3457
3458
3459
3460
3461
3462
3463
3464
3465
3466
3467
3468
3469
3470
3471
3472
3473
3474
3475
3476
3477
3478
3479
3480
3481
3482
3483
3484
3485
3486
3487
3488
3489
3490
3491
3492
3493
3494
3495
3496
3497
3498

03313

03314
03315
03316
03317

03320
03321
03322
03323
03324
03325
03326
03327
03330

03331

03332
03333
03334

03335
03336
03337
03340
03341
03342
03343
03344
03345

03346

03347
03350

03351
03352
03353

003313
003302

146301
147313
051400

0 003303
003313

0 10 00130
0 001737
0 001541
0 000241
000400

0 001120
0 001306
0 003267
0 001361

003331
002310

147714
042000

0 003313
003331

0 10 00130
0 000241
177777
002203
001546
002203
001565
001605
001361

[cNeoloNoNoNe]

003346
001720

140504

0 003331
003346

0 10 00130
0 002240

0 000241

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

* ( ADDR COUNT ---

*  HEAD
TLNK SET
VFD

*

BCl

VFD
DAC
LI NK SET
BLKS JST

FNUL, BLANKS, BLKS, DOCL

*

1,0, 1, FNUL, 6, 6, 8, 302
=<FNUL, 6>, B’

2, LANK

8,’ 123 =S

LI NK

TLNK

DOCL

BL

DuP

LIT

256

USTR SH FT TO UPPER BYTE
OR OR I N LONER BYTE
FI LL

SM S

* kk k% |_K]_D * k Kk k

* HEAD
TLNK SET
VFD
*
BCl
VFD
DAC
LI NK SET
HOLD JST
DAC
DEC
DAC
DAC

* kK k% PAD
*  HEAD
TLNK SET
VFD
*
VFD
DAC
LI NK SET
PAD JST
DAC
DAC

FNUL, HOLD, HOLD, DOCL

*

1,0, 1, FNUL, 6, 4, 8, ' 310
=<FNUL, 4>, H

1,0

8,104 =D

LI NK

TLNK

DOCL

LIT

-1

HLD

PSTR

HLD

AT

CSTR

SM S

*k k%

FNUL, PAD, PAD, DOCL
*

1,0, 1, FNUL, 6, 3, 8, 320
=<FNUL, 3>," P
8,7 301, 8,104 = AD
LI NK
TLNK
DOCL
HERE
LIT
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* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

3499 03354 000042 VFD 16, KPAD

3500 03355 0 001443 DAC  PLUS

3501 03356 0 001361 DAC SMS

3502 *

3503 * %%k \WORD **** READ NEXT WORD FROM | NPUT STREAM USI NG CHAR
3504 * AS DELI M TER

3505 * ( CHAR ---

3506 * HEAD  FNUL, WORD, WORD, DOCL

3507 003357 TLNK SET  *

3508 03357 002327 VFD 1,0,1, FNUL, 6, 4, 8, 327

3509 * =<ENUL, 4>, ' W
3510 03360 147722 BA  1,OR

3511 03361 042000 VFD  8,’ 104 =D

3512 03362 0 003346 DAC  LINK

3513 003357 LINK SET  TLNK

3514 03363 0 10 00130 WORD JST  DOCL

3515 03364 0 002072 DAC  BLK DI SK BLOCK

3516 03365 0 001565 DAC AT

3517 IFN  PTW

3518 03366 0 002223 DAC  ONEP -1->0, 0->1
3519 03367 0 000241 DAC LIT

3520 03370 177776 oCT 177776

3521 03371 0 001300 DAC  AND ASR OR PTR -> ZERO
3522 ENDC

3523 03372 0 000277 DAC  ZBRA ZERO |'S TERM NAL
3524 03373 0 003400 DAC  WRDL

3525 IFN DI SK

3526 DAC  BLK

3527 DAC AT

3528 DAC  BLCK

3529 DAC  BRAN

3530 DAC  WRD2

3531 ELSE

3532 03374 0 001722 DAC ONE TRUE - ALWAYS
3533 03375 0 000241 DAC LIT

3534 03376 000006 ocT 6 DI SK RANGE

3535 03377 0 003662 DAC ERCR

3536 ENDC

3537 03400 0 002011 WRDL DAC TIB

3538 03401 0 001565 DAC AT

3539 03402 0 001616 WRD2 DAC  BYTE

3540 03403 0 002077 DAC IN OFFSET I N | NPUT BUFFER
3541 03404 0 001565 DAC AT

3542 03405 0 001443 DAC  PLUS ADD TO BASE ADDRESS
3543 03406 0 001533 DAC  SWAP

3544 03407 0 000534 DAC  ENCL

3545 03410 0 002240 DAC  HERE

3546 03411 0 000241 DAC LIT

3547 03412 000021 DEC 17 34 BYTES

3548 03413 0 003307 DAC ERAS



3549
3550
3551
3552
3553
3554
3555
3556
3557
3558
3559
3560
3561
3562
3563
3564
3565
3566
3567
3568
3569
3570
3571
3572

3573
3574
3575
3576
3577
3578
3579
3580
3581
3582
3583
3584
3585
3586
3587
3588
3589
3590
3591
3592
3593
3594
3595
3596

03414
03415
03416
03417
03420
03421
03422
03423
03424
03425
03426
03427
03430
03431
03432
03433

03434

03435
03436
03437
03440
03441

03442
03443
03444
03445
03446
03447
03450
03451
03452
03453
03454
03455
03456
03457
03460
03461
03462
03463
03464
03465
03466

002077
001546
001520
002266
001402
001416
002240
001616
001605
001443
002240
001616
002223
001412
000641
001361

[eNeoNoloNoNeolololololoNololoNoNe)

003434
004250

147325
146702
142722
024400

0 003357
003434
10 00130
002223
001541
001402
001572
002152
001565
000407
000277
003501
001533
002152
001565
001120
001526
002325
002152
001565
001120
001451
002157

[eNeoloNoNololololololololololoNoNoNoleoNeNe)

* FI G FORTH FOR SERI ES- 16 MACHI NES

E I

TLNK

*

LI NK
PNUM
PNML

SET
VFD

BCl

I'N

PSTR
OVER
SUB
TOR
R

HERE
BYTE
CSTR
PLUS
HERE
BYTE
ONEP
FRVR
oMoV
SM S

* k k% (NUI\BER) * k k%
( DL CADDRL --- D2 CADDR? )
HEAD FNUL, ( NUVBER) , PNUM DOCL

*

1,0,1, FNUL, 6, 8, 8,"

3, NUMBER

8, 051
LI NK
TLNK
DOCL
ONEP
DUP
TOR
CAT
BASE
AT
DI GT
ZBRA
PNVB
SWAP

250

=<FNUL, 8>, ("
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3597
3598
3599
3600
3601
3602
3603
3604
3605
3606
3607
3608
3609
3610
3611
3612
3613
3614
3615
3616

3617
3618
3619
3620
3621
3622
3623
3624
3625
3626
3627
3628
3629
3630
3631
3632
3633
3634
3635
3636
3637
3638
3639
3640
3641
3642
3643
3644
3645

03467
03470
03471
03472
03473
03474
03475
03476
03477
03500
03501
03502

03503

03504
03505
03506
03507

03510
03511
03512
03513
03514
03515
03516
03517
03520
03521
03522
03523
03524
03525
03526
03527
03530
03531
03532
03533
03534
03535
03536
03537
03540
03541

* FI G FORTH FOR SERI ES- 16 MACHI NES

HEAD FNUL, NUMBER, NUMB, DOCL

1,0, 1, FNUL, 6, 6, 8, ’ 316

0 001565 DAC AT
0 002223 DAC  ONEP
0 000277 DAC  ZBRA
0 003476 DAC  PNM2
0 001722 DAC ONE
0 002157 DAC  DPL
0 001546 DAC  PSTR
0 001412 PNM2 DAC FRWR
0 000263 DAC  BRAN
0 003443 DAC  PNML
0 001412 PNMB DAC FRWR
0 001361 DAC SMS
*
* kk k% NU'\/BER * % % %
* ( CADDR --- D)
*
003503 TLNK SET  *
003316 VFD
*
152715 BCI 2, UVBE
141305
051000 VFD 8,122
0 003434 DAC LINK
003503 LINK SET  TLNK
0 10 00130 NUMB JST  DOCL
0 001716 DAC  ZERO
0 001716 DAC  ZERO
0 002325 DAC ROT
0 001541 DAC DUP
0 002223 DAC  ONEP
0 001572 DAC  CAT
0 000241 DAC LIT
000255 VFD 16, C\NS
0 002273 DAC EQAL
0 001541 DAC DUP
0 001402 DAC TOR
0 001443 DAC  PLUS
0 000241 DAC LIT
0 177777 DAC -1
0 002157 NUML DAC DPL
0 001577 DAC  STOR
0 003442 DAC  PNUM
0 001541 DAC DUP
0 001572 DAC  CAT
0 000277 DAC  ZBRA
0 003550 DAC  NUM2
0 001541 DAC DUP
0 001572 DAC  CAT
0 000241 DAC LIT
000256 VFD 16, CDOT

=<FNUL, 6>, N
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3646
3647
3648
3649
3650
3651
3652
3653
3654
3655
3656
3657
3658
3659
3660
3661
3662
3663
3664
3665
3666
3667
3668
3669
3670
3671
3672
3673
3674
3675
3676
3677
3678
3679
3680
3681
3682
3683
3684
3685
3686
3687
3688
3689
3690
3691
3692
3693
3694
3695

03542
03543
03544
03545
03546
03547
03550
03551
03552
03553
03554
03555

03556

03557
03560
03561

03562
03563
03564
03565
03566
03567
03570
03571
03572
03573
03574
03575
03576
03577
03600
03601
03602
03603

002266
001716
002455
001716
000263
003527
001526
001412
000277
003555
001502
001361

cNololoNoNolololoNoNoNe]

003556
002655

143311
147104
0 003503
003556

001737
003363
002240
002735
003612
002240
002127
001565
001565
000440
001541
001423
000277
003605
001526
002240
002357

[eNeoloNoNolololololoNolololoNoNoNoNe]

*

FI G FORTH FOR SERI ES- 16 MACHI NES

DAC SUB
DAC  ZERO
DAC QERR
DAC  ZERO
DAC  BRAN
DAC  NUML
NUMR DAC  DROP
DAC  FRMWR
DAC  ZBRA
DAC  NUMB
DAC  DWNS
UMB DAC  SM'S
*kkkx  _ FI ND * % k% %
( --- PFA B TF ) (FOUND)
( --- FF) (NOT FOUND)
ACCEPTS THE NEXT TEXT WORD ( DELI M TED BY BLANKS) | N THE
| NPUT STREAM TO HERE, AND SEARCHES THE CONTEXT AND THEN
CURRENT VOCABULARI ES FOR A MATCHI NG ENTRY. | F FOUND, THE
DI CTI ONARY ENTRY' S PARAMETER FI ELD ADDRESS, | TS LENGTH
BYTE, AND A BOOLEAN TRUE | S LEFT. OTHERW SE, ONLY A
BOOLEAN FALSE |'S LEFT.
HEAD FNUL, - FI ND, DFND, DOCL
TLNK SET  *
VFD 1,0, 1,FNUL, 6, 5,8, 255
=<FNUL, 5>, ' -
B 1,Fl
VFD 8,’316,8,’ 104 = ND
DAC  LINK

LI NK SET  TLNK

10 00130 DFND JST DOCL

DAC BL
DAC  WORD
DAC  HERE
DAC  CONT
DAC  UPPR
DAC  HERE
DAC  CONT
DAC AT
DAC AT
DAC  PFND
DAC DUP
DAC ZEQU
DAC  ZBRA
DAC  DFNL
DAC DROP
DAC  HERE
DAC  LTST
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3696
3697
3698
3699
3700
3701
3702
3703
3704
3705
3706
3707
3708
3709
3710
3711
3712
3713
3714
3715
3716
3717
3718
3719
3720
3721
3722
3723
3724
3725
3726
3727
3728
3729
3730
3731
3732
3733
3734
3735
3736
3737
3738
3739
3740
3741
3742
3743
3744

03604
03605

03606

03607
03610
03611

03612
03613
03614
03615
03616
03617
03620
03621
03622
03623
03624
03625
03626
03627
03630
03631
03632
03633
03634
03635
03636
03637
03640
03641
03642
03643
03644
03645

03646

03647
03650

0 000440
0 001361

003606
002725

150320
142522

0 003556
003606
10 00130
001520
001443
001533
000372
000401
001572
000241
000340

0 002315
0 000401
0 001572
0 000241
000373
002303
001300
000277
003643
000401
001572
000241
00040
001316
000401
001605
000322
003617
001361

[eNeoNoloNoNeNoNe)

[cNeololoNojoolololoNoNoNoNe]

003646
003650

140702
147722

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

DAC PFND
DFN1 DAC SM S
*

* xx*x*x UPPER **** SETS STRINGS TO UPPER CASE - TO ALLOW

* LOAER AS WELL AS UPPER CASE FROM TERM NAL.
* ( COUNT CADDR - --

* HEAD FNUL, UPPER, UPPR, DOCL

TLNK SET  *
VFD 1,0,1, FNUL, 6, 5, 8, 325
* =<FNUL, 5>, U
BCl 1, PP
VFD 8, 305, 8,' 122 = ER
DAC LINK

LI NK SET  TLNK
UPPR JST DOCL

DAC OVER
DAC  PLUS
DAC  SWAP
DAC  XDO
UPR1 DAC |
DAC CAT
DAC LIT
OoCT 340 =LOWNERCASE- A- 1
DAC CGRTR
DAC |
DAC CAT
DAC LIT
ocr 373 =LOWERCASE- Z+1
DAC  LESS
DAC AND
DAC ZBRA
DAC UPR2
DAC |
DAC CAT
DAC LIT
oCT 40
DAC XOR
DAC |
DAC CSTR
UPR2 DAC  XLOP
DAC UPR1
DAC SMS

*

* kkkk (AB(F'I') * Kk kK
* HEAD FNUL, ( ABORT), PABT, DOCL

TLNK SET  *
VFD 1,0,1, FNUL, 6, 7, 8, 250

* =<FNUL, 7>, ('
BCl 2, ABCR
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3745
3746
3747
3748
3749
3750
3751
3752
3753
3754
3755
3756
3757
3758
3759
3760
3761
3762
3763
3764
3765
3766
3767
3768
3769
3770
3771
3772
3773
3774
3775
3776
3777
3778
3779
3780
3781
3782
3783
3784
3785
3786
3787
3788
3789
3790
3791
3792
3793
3794

03651
03652

03653
03654
03655

03656

03657
03660
03661

03662
03663
03664
03665
03666
03667
03670
03671
03672
03673
03674

03675
03676
03677
03700
03701
03702
03703
03704
03705
03706

03707

03710
03711

03712
03713
03714

152051

0 003606
003646

0 10 00130
0 004347

0 001361

003656
002705

151322
147522

0 003646
003656
10 00130
002026
001565
001435
000277
003671
003653
002240
002735
002750
003031

cleolololoNoNololoNoNe)

001640

137640

005027
001332
002077
001565
002072
001565
004313
001361

[eNeoloNoNoNoNoNe)

003707
001711

142056

0 003656
003707

0 10 00130
0 003351

0 000241

* FI G FORTH FOR SERI ES- 16 MACHI NES

VFD
DAC
LI NK SET
PABT JST
DAC
DAC

*

8,7 324, 8,7 051 = T)
LI NK
TLNK
DOCL
ABRT
SM S

* kk kK ERR(P * % Kk %

* HEAD
TLNK SET
VFD
*
BCl
VFD
DAC
LI NK SET
EROR JST

* STRG

* kk k% |D

*  HEAD
TLNK SET
VFD
*
VFD
DAC
LI NK SET
| DDT JST
DAC
DAC

FNUL, ERROR, EROR, DOCL

*

1,0, 1, FNUL, 6, 5, 8, ’ 305
=<FNUL, 5>, ' E

1, RR

8,’ 317, 8, 122 = OR

LI NK

TLNK

DOCL

WARN

AT

ZLES

ZBRA

ERRL

PABT

HERE

CNT

TYPE

PDTQ

$ 7?3

8,3, 8,240 =3,

8,' 277, 8, 240 =2

MESS

SPST

I'N

AT

BLK

AT

QT

SM S

*k k%

FNUL, I D., | DDT, DOCL
*

1,0,1, FNUL, 6, 3, 8, 311
=<FNUL, 3>, I’

8,304, 8,’ 056 = D.’

LI NK

TLNK

DOCL

PAD

LIT

PAGE
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3795
3796
3797
3798
3799
3800
3801
3802
3803
3804
3805
3806
3807
3808
3809
3810
3811
3812
3813
3814
3815
3816
3817
3818
3819
3820
3821
3822

3823
3824
3825
3826
3827
3828
3829
3830
3831
3832
3833
3834
3835
3836
3837
3838
3839
3840
3841
3842
3843

03715
03716
03717
03720
03721
03722
03723
03724
03725
03726
03727
03730
03731
03732
03733
03734
03735
03736
03737
03740

03741

03742
03743
03744
03745

03746
03747
03750
03751
03752
03753
03754
03755
03756
03757
03760
03761
03762
03763
03764
03765
03766
03767

000020

0 000241
050521

003267
001541
002423
002367
001520
002266
003351
001533
000671
003351
002735
000241
000037

0 001300
0 002750
0 002335
0 001361

cNololoNoNolololoNoNoNe]

003741
003303

151305
140724
042400
0 003707
003741

003562
000277
003761
001526
002405
003712
000241
00004
005027
002335
002240
001541
001541
001616
001572
002017
001565

[eNoloNoNolololololololololoNoNoNoNe]

* FI G FORTH FOR SERI ES- 16 MACHI NES

* X X *

TLNK

*

LI NK

10 00130 CRAT

CRT1

20
LIT
8,337, 8, 337
FILL
DUP
PFA
LFA
OVER
SUB
PAD
SWAP
MOVE
PAD
CNT
LIT
37
AND
TYPE
SPCE
SM S

* k k% CREATE * k k%
MODI FI ED TO PUT HLT (FOR NOW AT CFA

SI NCE WORDS - THATS 32 CHARACTERS

TWO UNDERSCORES

HEAD FNUL, CREATE, CRAT, DOCL

SET
VFD

BCl

*

1,0,1, FNUL, 6, 6, 8, 303

2, REAT

8, 105
LI NK
TLNK
DOCL
DFND
ZBRA
CRT1
DROP
NFA
| DDT
LIT
4
MESS
SPCE
HERE
DUP
DUP
BYTE
CAT
WDTH
AT

=<FNUL, 6>,' C
-
HERE HERE )

—~ A~~~

HERE HERE HERE )
HERE HERE C- HERE )
HERE HERE FI RST- BYTE )
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3844
3845
3846
3847
3848
3849
3850
3851
3852
3853
3854
3855
3856
3857
3858
3859
3860
3861
3862
3863
3864
3865
3866
3867
3868
3869
3870
3871
3872
3873
3874
3875
3876
3877
3878
3879
3880

3881
3882
3883
3884
3885
3886
3887
3888
3889
3890
3891

03770
03771
03772
03773
03774
03775
03776
03777
04000
04001

04002
04003
04004
04005
04006
04007
04010
04011
04012
04013

04014
04015
04016
04017
04020
04021
04022
04023

04024

04025
04026
04027
04030
04031

04032
04033
04034
04035
04036
04037
04040
04041

* FI G FORTH FOR

M N
CELL
ONEP
DuP
ALOT
SWAP
DuP
LIT
020000
TOGL

PLUS
ONE
SuUB
DuP
AT
LIT
177577
AND
SWAP
STOR

LTST
COVA
CURR
AT

STOR
ZERO
COVA
SM S

* kkkk [CG\/P' LE] * Kk kK
* HEAD FI MD, [ COWPI LE] , BCVP, DOCL

0 004473 DAC
0 001625 DAC
0 002223 DAC
0 001541 DAC
0 002250 DAC
0 001533 DAC
0 001541 DAC
0 000241 DAC
020000 oCcT
0 001557 DAC
*
0 001443 DAC
0 001722 DAC
0 002266 DAC
0 001541 DAC
0 001565 DAC
0 000241 DAC
177577 oCcT
0 001300 DAC
0 001533 DAC
0 001577 DAC
*
0 002357 DAC
0 002256 DAC
0 002136 DAC
0 001565 DAC
0 001577 DAC
0 001716 DAC
0 002256 DAC
0 001361 DAC
*
004024 TLNK SET
044733 VFD
*
141717 BCl
146720
144714
142535 VFD
0 003741 DAC
004024 LI NK SET
0 10 00130 BCWP JST
0 003562 DAC
0 001423 DAC
0 001716 DAC
0 002455 DAC
0 001526 DAC
0 002376 DAC
0 002256 DAC

*

SERI ES- 16 MACHI NES PAGE

HERE HERE WORDS- REQUD )

HERE HERE WORDS- REQUD WORDS- REQUD )
HERE HERE WORDS- REQUD )

HERE \WORDS- REQUD HERE )

HERE WORDS- REQUD HERE HERE )

SET SMUDGE BI T, LEAVE TOP CLEAR
( HERE WORDS- REQUD HERE )

HERE LFA )

HERE LFA ONE )
HERE LFA-1 )

HERE LFA-1 LFA-1 )

—~ A~~~

CLEAR TOP BIT

( HERE )

LI NK FI ELD
HLT | NSTRUCTI ON

1,0,1,FIMD, 6,9, 8, 333

3, COVPI L

8,’ 305, 8, 135
LI NK
TLNK
DOCL
DFND
ZEQU
ZERO
QERR
DROP
CFA
COVA

=<FI VD, 9>, ' [’
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3892
3893
3894
3895
3896
3897
3898
3899

3900
3901
3902
3903
3904
3905
3906
3907
3908
3909
3910
3911
3912
3913
3914
3915
3916
3917
3918

3919
3920
3921
3922
3923
3924
3925
3926
3927
3928
3929
3930
3931
3932
3933
3934
3935
3936
3937
3938

04042

04043

04044
04045
04046
04047

04050
04051
04052
04053
04054
04055
04056
04057
04060

04061

04062
04063
04064
04065
04066

04067
04070
04071
04072
04073
04074
04075
04076
04077

04100

04101

0 001361

004043
043714

144724
142722
140514

0 004024
004043
10 00130
002144
001565
000277
004060
002570
000241
002256
001361

[eNololoNoNoNoNeNe]

004061
044304

146311
152305
151301
046000

0 004043
004061
10 00130
002144
001565
000277
004077
001533
004050
004050
001361

[cNololoNoNoNoNeNe]

004100
001325

036000

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

DAC SMS
*
* kk k% LITERAL *k k%
* HEAD FI MD, LI TERAL, LTRL, DOCL

TLNK SET  *
VFD 1,0,1,FIMD, 6,7,8,’ 314
* =<FINMD, 7>, L’
BCl 2, I TER
VFD 8,7301,8,' 114 = AL’
DAC LINK

LINK SET  TLNK
LTRL JST DOCL

DAC  STAT
DAC AT
DAC ZBRA
DAC LIT1
DAC COw
DAC LIT
DAC COVA

LITL DAC SMS
*

* kkkk u_l TERAL * k k%

* HEAD FI MD, DLI TERAL, DLI T, DOCL

TLNK SET  *
VFD 1,0,1,FIMD,6, 8,8, 304

* =<FI MD, 8>, D
BCl 3, LI TERA

VFD 8,' 114 =L
DAC LINK

LINK SET  TLNK

DLIT JST DOCL

DAC  STAT
DAC AT

DAC ZBRA
DAC DLT1
DAC  SWAP
DAC LTRL
DAC LTRL

DLT1 DAC SM S
*

*oxxEEk U< **** UNSI GNED LESS- THAN, NEEDED FOR ' ?STACK
* : k>R 0 R 0 DM NUS D+ SWAP DROP 0< ;
* HEAD FNUL, U<, ULES, DOCL

TLNK SET  *
VFD 1,0,1, FNUL, 6, 2, 8, 325

* =<FNUL, 2>, U
VFD 8,'074 =<
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3939
3940
3941
3942
3943
3944
3945
3946
3947
3948
3949
3950
3951
3952
3953
3954
3955
3956
3957
3958

3959
3960
3961
3962
3963
3964
3965
3966
3967
3968
3969
3970
3971
3972
3973
3974
3975
3976
3977
3978
3979
3980
3981
3982
3983
3984
3985

04102

04103
04104
04105
04106
04107
04110
04111
04112
04113
04114
04115

04116

04117
04120
04121
04122

04123
04124
04125
04126
04127
04130
04131
04132
04133
04134
04135
04136
04137
04140
04141
04142
04143

04144

04145
04146
04147

* FI G FORTH FOR SERI ES- 16 MACHI NES

0 004061 DAC
004100 LI NK SET
0 10 00130 ULES JST
0 001402 DAC
0 001716 DAC
0 001412 DAC
0 001716 DAC
0 001502 DAC
0 001451 DAC
0 001533 DAC
0 001526 DAC
0 001435 DAC
0 001361 DAC

*

LI NK
TLNK
DOCL
TOR

ZERO
FRVR
ZERO
DIVNS
DPLS
SWAP
DROP
ZLES
SM S

* o FFxx 9STACK **** ERROR CHECK
* HEAD FNUL, ?STACK, QSTK, DOCL

004116 TLNK SET
003277 VFD
*

151724 BCl
140703

045400 VFD
0 004100 DAC
004116 LI NK SET
0 10 00130 QSTK JST
0 001777 DAC
0 001565 DAC
0 001324 DAC
0 002223 DAC
0 004103 DAC
0 001722 DAC
0 002455 DAC
0 001324 DAC
0 002240 DAC
0 000241 DAC
000100 oCcT
0 001443 DAC
0 004103 DAC
0 001726 DAC
0 002455 DAC
0 001361 DAC

* kk k% |N'|'ERPRET *k k%

*  HEAD

004144 TLNK SET

004711 VFD
*

147324 BCI

142722

150322

*

1,0,1,FNUL, 6, 6, 8, 277

2, STAC

8,’ 113
LI NK
TLNK
DOCL
SZRO
AT
SPAT
ONEP
ULES
ONE
QERR
SPAT
HERE
LIT
100
PLUS
ULES
TVWO
QERR
SM'S

=<FNUL, 6>, ?’

FNUL, | NTERPRET, | TRP, DOCL

*

1,0,1, FNUL, 6, 9, 8, 311

3, NTERPR

=<FNUL, 9>, I’

PAGE
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* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE 92

3986 04150 142524 VFD  8,'305,8,’ 124 = ET
3987 04151 0 004116 DAC LINK

3988 004144 LINK SET  TLNK

3989 04152 0 10 00130 ITRP JST  DOCL

3990 04153 0 003562 | TRL DAC  DFND FI ND NEXT WORD
3991 04154 0 000277 DAC ZBRA FOUND?
3992 04155 0 004174 DAC ITR4 NO
3993 04156 0 002144 DAC  STAT COVWPARE STATE TO LENGTH BYTE
3994 04157 0 001565 DAC AT

3995 04160 0 002303 DAC LESS

3996 04161 0 000277 DAC ZBRA

3997 04162 0 004167 DAC [|ITR2

3998 04163 0 002376 DAC CFA

3999 04164 0 002256 DAC COVA

4000 04165 0 000263 DAC BRAN

4001 04166 0 004171 DAC ITR3

4002 04167 0 002376 I TR2 DAC CFA

4003 04170 0 000254 DAC EXEC

4004 04171 0 004123 I TR3 DAC QSTK

4005 04172 0 000263 DAC BRAN

4006 04173 0 004212 DAC |ITR7

4007 04174 0 002240 | TRA DAC HERE

4008 04175 0 001616 DAC  BYTE

4009 04176 0 003510 DAC  NuMB

4010 04177 0 002157 DAC DPL

4011 04200 0 001565 DAC AT

4012 04201 0 002223 DAC  ONEP

4013 04202 0 000277 DAC ZBRA

4014 04203 0 004207 DAC ITR5

4015 04204 0 004067 DAC DLIT

4016 04205 0 000263 DAC  BRAN

4017 04206 0 004211 DAC ITR6

4018 04207 0 001526 | TR DAC  DROP

4019 04210 0 004050 DAC LTRL

4020 04211 0 004123 I TR6 DAC (QSTK

4021 04212 0 000263 | TR7 DAC  BRAN

4022 04213 0 004153 DAC ITR1

4023 *

4024 *¥ *kFxxx | MVEDI ATE ****

4025 * HEAD FNUL, | MVEDI ATE, | MVD, DOCL
4026 004214 TLNK SET  *

4027 04214 004711 VFD 1,0,1, FNUL, 6, 9, 8, 311
4028 * =<FNUL, 9>, " |
4029 04215 146715 BCl 3, MVEDI A

04216 142704
04217 144701

4030 04220 152105 VFD  8,’324,8,’ 105 = TE
4031 04221 0 004144 DAC LINK
4032 004214 LINK SET  TLNK

4033 04222 0 10 00130 I MVD JST  DOCL



4034
4035
4036
4037
4038
4039
4040
4041
4042
4043
4044
4045

4046
4047
4048
4049
4050
4051
4052
4053
4054
4055
4056
4057
4058
4059
4060
4061
4062
4063
4064
4065
4066
4067
4068
4069
4070
4071
4072
4073
4074
4075
4076
4077
4078
4079

04223
04224
04225
04226
04227

04230

04231
04232
04233
04234
04235
04236

04237
04240
04241
04242
04243
04244
04245
04246
04247
04250
04251
04252
04253
04254
04255
04256
04257
04260
04261
04262

04263

04264
04265

0 002357
0 000241
040000

0 001557
0 001361

004230
005326

147703
140702
152714
140722
054400

0 004214
004230

0 10 00130
0 002712
0 000241
120201
002256
002136
001565
002376
002256
002240
002051
001565
002256
002051
001577
002722
002231
002127
001577
001361

[eNeololoNoNolololololoololoNoNe)

004263
005704

142706
144716

* FI G FORTH FOR SERI ES- 16 MACHI NES

DAC
DAC
oCcT
DAC
DAC

*

LTST
LIT
040000
TOGL
SM S

* %xx% VOCABULARY ****
*  HEAD FNUL, VOCABULARY, VCAB, DOCL

TLNK SET
VFD

*

BCl

VFD
DAC
LI NK SET
VCAB JST
DAC
DAC
oCT
DAC
DAC
DAC

* % X X X X F

TLNK SET
VFD

*

BCl

*

1,0, 1, FNUL, 6, 10, 8, 326
=<FNUL, 10>, V'
4, OCABULAR

STOR
SM S

**xx*x THE DEFI NI TION OF ' FORTH WAS MOVED TO NEAR THE END OF THE
DI CTI ONARY, BECAUSE IT IS NOT PURE CODE.

%% DEFI NI TI ONS ****
HEAD ~FNUL, DEFI NI TI ONS, DFNS, DOCL

*

1,0,1, FNUL, 6, 11, 8, 304
=<FNUL, 11>,’ D
4, EFINITI O

PAGE
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4080
4081
4082
4083
4084
4085
4086
4087
4088
4089
4090
4091
4092
4093
4094
4095
4096
4097
4098
4099
4100
4101
4102
4103
4104
4105
4106
4107
4108
4109
4110
4111
4112
4113
4114
4115
4116
4117
4118
4119
4120
4121
4122
4123
4124
4125
4126
4127

04266
04267
04270
04271

04272
04273
04274
04275
04276
04277

04300

04301

04302
04303
04304
04305
04306

04307

04310
04311
04312

04313
04314
04315
04316
04317
04320
04321
04322
04323

04324
04325
04326
04327
04330

144724
144717
147123

0 004230
004263
10 00130
002127
001565
002136
001577
001361

[cNeoloNoNoNe]

004300
040450

0 004263
004300

0 10 00130
0 000241
000251

0 003363

0 001361

004307
002321

152711
052000

0 004300
004307
10 00130
001716
002072
001577
002603
001345
000627
003211
004152

[eNoNoNoNoNoloNoNe)

002072
001565
002223
000277
004322

[eNeoNoNoNe)

* FI G FORTH FOR SERI ES- 16 MACHI NES

VFD
DAC
LI NK SET
DFNS JST
DAC
DAC
DAC
DAC
DAC

*

8,’ 316, 8,' 123
LI NK

TLNK

DOCL

CONT

AT

CURR

STOR

SM S

* kk k% ( *k k%

*  HEAD
TLNK SET
VFD
*
DAC
LI NK SET
PARN JST
DAC
VFD
DAC
DAC

*

FI MD, (, PARN, DOCL
*

1,0,1, FIMD, 6, 1, 8,

LI NK
TLNK
DOCL
LIT

16, CRPR
WORD
SM S

* kkkk QJIT * k k%
FNUL, QUI T, QUI T, DOCL

* HEAD
TLNK SET
VFD
*
BCl
VFD
DAC
LI NK SET
QU T JST
DAC
DAC
DAC
DAC

QUT1 DAC
DAC

*

1,0,1,FNUL, 6,4,8

1, U
8,’ 124
LI NK
TLNK
DOCL
ZERO
BLK
STOR
LBRC
RPST
CR
QURY

| TRP
PTW
BLK
AT
ONEP
ZBRA

QT2

=' NS’
'’ 050
=<FI VD, 1>, " ('
= ) !

1321

=<FNUL, 4>’ Q
=T
PAPERTAPE?
YES - LOOP

PAGE
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4128
4129
4130
4131
4132
4133
4134
4135
4136
4137
4138
4139
4140
4141
4142
4143
4144
4145
4146
4147
4148
4149
4150
4151
4152
4153
4154
4155
4156
4157

4158
4159
4160
4161
4162
4163
4164
4165
4166
4167
4168
4169
4170
4171

04331
04332
04333
04334
04335
04336

04337
04340
04341
04342

04343

04344
04345
04346

04347
04350
04351
04352
04353
04354

04355
04356
04357
04360
04361
04362
04363
04364
04365

04366
04367

04370
04371

* FI G FORTH FOR SERI ES- 16 MACHI NES

STAT

AT

ZEQU

ZBRA

QT3

PDTQ

$ K
8,3, 8,240
8,’ 317, 8, 313
BRAN

QUT1

* kk k% ABmT *k k%
FNUL, ABORT, ABRT, DOCL

0 002144 DAC
0 001565 DAC
0 001423 DAC
0 000277 DAC
0 004341 DAC
0 003031 DAC
*  STRG
001640 VFD
147713 VFD
0 000263  QUT3 DAC
0 004320 DAC
*
*  HEAD
004343 TLNK SET
002701 VFD
*
141317 BCI
151124 VFD
0 004307 DAC
004343 LINK SET
0 10 00130 ABRT JST
0 001332 DAC
0 002651 DAC
0 002335 DAC
0 000627 DAC
0 003031 DAC
*  STRG
010706 VFD
144707 BCI
126706
147722
152310
120240
153240
130256
134640 VFD
I FN
0 003031 DAC
*  STRG
002310 VFD
151701 BCI
120000 VFD
ENDC
| FN
DAC
*  STRG
VFD
BCI
VFD

*

1,0,1, FNUL, 6, 5, 8,”

1, BO
8,’322, 8, 124

LI NK

TLNK

DOCL

SPST

DEC

SPCE

CR

PDTQ

FIG FORTH V 0.9%
8,17, 8, 306
7,IGFORTH V 0

8,’ 271, 8, 240
HSA

PDTQ

HSAS

8, 4,8, 310

1, SA

8, 240

XTND
PDTQ

EXA$

8, 4,8, 305
1, XA

8,7 240

301
=<FNUL, 5>, A

= RT’

=17," F

=4, " H

=4, E

PAGE

95



4172
4173
4174
4175
4176
4177
4178
4179
4180
4181
4182
4183
4184
4185
4186
4187
4188
4189
4190
4191
4192
4193
4194
4195
4196

4197
4198
4199
4200
4201
4202
4203
4204
4205
4206
4207
4208
4209
4210
4211
4212
4213
4214
4215
4216
4217
4218

04372

04373
04374

04375

04376
04377
04400

04401
04402
04403
04404
04405
04406
04407
04410
04411

04412
04413
04414
04415
04416
04417

04420

04421
04422

04423
04424

04425
04426

04427

0 003031

001716
147655

0 003031

002704
144723
145640

0 001777
0 001565
0 002240
0 002266
0 000241
000100

0 002266
0 005554
0 003031

005327
147722
142323
120306
151305
142400

0 005652
0 004272
0 004313

004423
002303

147714
042000

0 004343
004423
004427

0 01 01025

* FI G FORTH FOR SERI ES- 16 MACHI NES

ENDC
IFZ DISK
DAC  PDTQ
*  STRG NO
VFD  8,3,8,'316 =3, N
VFD  8,'317,8,’ 255 =0’
ENDC
DAC  PDTQ
*  STRG DI SK$
VFD  8,5,8,' 304 =5,' D
B 1,1S
VFD  8,'313,8,’ 240 =K
*
DAC  SZRO
DAC AT
DAC  HERE
DAC  SUB
DAC LIT
OCT 100
DAC  SUB
DAC  UDOT
DAC  PDTQ
*  STRG WORDS FREE
VFD 8,10, 8, 327 =10, W
BC 4, ORDS FRE
VFD 8,305 = E
*
DAC  FRTH
DAC  DFNS
DAC QUIT
*
*  COLD START
*
* THE ACTUAL CODE |'S DOWN NEAR ORGN AT ' 1000
* CLOSE TO THE ENTRY PO NT
*
* kK k% (IlD * k k%
*  HEAD FNUL, COLD, COLD
TLNK SET  *
VFD 1,0, 1,FNUL,6, 4,8, 303
* =<FNUL, 4>, ' C
BO 1,0
VFD  8,'104 = D
DAC LINK
LINK SET  TLNK
COD EQU *
VWP CENT

PAGE
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4219
4220
4221
4222
4223
4224
4225
4226
4227
4228
4229
4230
4231
4232
4233
4234
4235
4236
4237
4238
4239
4240
4241
4242
4243
4244
4245
4246
4247
4248
4249
4250
4251
4252
4253
4254
4255
4256
4257
4258
4259
4260
4261
4262
4263
4264
4265
4266
4267
4268

04430

04431
04432
04433

04434
04435
04436
04437
04440
04441
04442

04443

04444
04445

04446
04447
04450
04451
04452
04453
04454

04455

04456
04457
04460

04461
04462
04463

004430
002323

126676
042000

0 004423
004430
004434

1 02 00001
140320
140040
101001

0 01 00116
0 02 00715
0 01 00116

004443
001701

141123

0 004430
004443

10 00130
001541
001435
000277
004454
001472
001361

[eNeoNoNoNoNeNe]

004455
002304

140702
051400

0 004443
004455

0 10 00130
0 001541

0 001435

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

*

* okkxkk G S kkkk

* HEAD
TLNK SET
VFD
*
BCl
VFD
DAC
LI NK SET
STCD EQU
LDA
CSA
CRA
SSC
JMP
LDA
JMWP

NOTE -

L

HEAD
TLNK SET
VFD
*
VFD
DAC
LI NK SET
ABS JST
DAC
DAC
DAC
DAC
DAC
ABS1 DAC
*

FNUL, S->D, STCD

*

1,0,1, FNUL, 6, 4, 8, 323

=<FNUL, 4>,’ S

1,->

8,’ 104 =D

LI NK

TLNK

*

1,1
COPY SI GN TO CARRY
NEGATI VE?

PUSH NO - PUSH ZERO

=1

PUSH YES - SI GN EXTEND

THI'S SYSTEM DOESN' T NEED THE OPERATIONS ' +-' AND ' D+-’

BECAUSE ' M AND ' M’ ARE DEFINED | N CODE.

* % k% ABS * % Kk %

FNUL, ABS, ABS, DOCL
*

1,0,1, FNUL, 6, 3, 8, 301
=<FNUL, 3>, A

8,’302,8,’ 123 =' BS

LI NK

TLNK

DOCL

DUP

ZLES

ZBRA

ABS1

M NS

SM S

* kk k% DABS * k k%

* HEAD
TLNK SET
VFD
*
BCl
VFD
DAC
LI NK SET
DABS JST
DAC
DAC

FNUL, DABS, DABS, DOCL

*

1,0, 1, FNUL, 6, 4, 8, " 304
=<FNUL, 4>,' D

1, AB

8,123 =S

LI NK

TLNK

DOCL

DuP

ZLES
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4269
4270
4271
4272
4273
4274
4275
4276
4277
4278
4279
4280
4281
4282
4283
4284
4285
4286
4287
4288
4289
4290
4291
4292
4293
4294
4295
4296
4297
4298
4299
4300
4301
4302
4303
4304
4305
4306
4307
4308
4309
4310
4311
4312
4313
4314
4315
4316
4317
4318

04464
04465
04466
04467

04470

04471
04472

04473
04474
04475
04476
04477
04500
04501
04502
04503

04504

04505
04506

04507
04510
04511
04512
04513
04514
04515
04516
04517

04520

04521
04522

0 000277
0 004467
0 001502
0 001361

004470
001715

144516

0 004455
004470
10 00130
001520
001520
002315
000277
004502
001533
001526
001361

[eNeoloNoNoNoNoNoNe)

004504
001715

140530

0 004470
004504
10 00130
001520
001520
002303
000277
004516
001533
001526
001361

[eNoNoNoNoNoloNoNe)

004520
001315

025000
0 004504
004520
004523

* FI G FORTH FOR SERI ES- 16 MACHI NES

DAC

DAC

DAC
DAB1 DAC
*

ZBRA
DAB1
DIWNS
SM S

* kk k% MN****

* HEAD
TLNK SET
VFD
*
VFD
DAC
LI NK SET
MN JST
DAC
DAC
DAC
DAC
DAC
DAC
M N1 DAC
DAC

*

FNUL, M N, M N, DOCL
*

1,0, 1, FNUL, 6, 3, 8, ' 315
=<FNUL, 3>, M

8,’311,8,’ 116 =IN
LI NK

TLNK

DOCL

OVER

OVER

GRTR

ZBRA

M N1

SWAP

DRCP

SM S

* kk k% '\/Ax****

* HEAD
TLNK SET
VFD
*
VFD
DAC
LI NK SET
MAX  JST
DAC
DAC
DAC
DAC
DAC
DAC
MAX1 DAC
DAC

*

FNUL, MAX, MAX, DOCL
*

1,0, 1, FNUL, 6, 3, 8, ' 315
=<FNUL, 3>, M

8,’301, 8, 130 = AX
LI NK

TLNK

DOCL

OVER

OVER

LESS

ZBRA

MAX1

SWAP

DRCP

SM S

* kk k% M * k k%

* HEAD
TLNK SET
VFD
*
VFD
DAC
LI NK SET
MSTR EQU

FNUL, M, MBTR
*

1,0, 1, FNUL, 6, 2, 8, ' 315

=<FNUL, 2>," M
8, 052 =
LI NK
TLNK
*

PAGE
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4319
4320
4321
4322
4323
4324
4325
4326
4327
4328
4329
4330
4331
4332
4333
4334
4335
4336
4337
4338
4339
4340
4341
4342
4343
4344
4345
4346
4347
4348
4349
4350
4351
4352
4353
4354
4355
4356
4357
4358
4359
4360
4361
4362
4363
4364
4365
4366
4367
4368

04523
04524

04525
04526
04527
04530

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

| FZ HSA
* SOFTWARE SI GNED MULTI PLY
LDA =-1
STA T3 ASSUME - VE MULTI PLI ER, SI GN EXTENSI ON
CRA
| AB CLEAR B
LDA 2,1 MJLTI PLI CAND
LG 1 TOP BIT TO CARRY
STA 2,1 MULTI PLI CAND
LDA =-15 COUNTER
STA T1
SSC WAS TOP BI T SET?
JMP MST2 NO - DON T SUBTRACT MJTI PLI ER
* YES - THI S BI T WORTH -2715
LDA 1,1 GET MULTI PLI ER
CAS ='100000 ISITT MN INT. VALUE?
SKP
JW  MST1 SO NEGATED | S +2715
TCA NEGATE
SM NEGATI VE RESULT?
JW  MST1 NO B = 0 ALREADY
* NEGATED MULTIPLIER IS -VE SO ORIG NAL | S +VE
| AB NO - PRESERVE A
CRA
STA T3 SI GN EXTENSI ON
LDA  =- SET B TO -1
| AB
MST1 | AB SWAP ACCUM WORDS TO RI GHT PLACE
JMP  UST1 JUMP | NTO UNSI GNED ROUTI NE FOR 15 BI TS

*

* TOP BIT OF MULTI PLI CAND CLEAR, SO ACCUMULATCOR
* STARTS AT ZERO, BUT NEED TO SORT SI GN EXTEND
* OF MULTI PLI ER

MST2 LDA 1,1 GET MULTI PLI ER
CSA SI GN TO CARRY
CRA
SSC PCSI TI VE?
STA T3 YES - CLEAR SI GN EXTENSI ON
JW  MST1 OFF TO UNSI GNED ROUTI NE
EJCT
ELSE
* HARDWARE SI GNED MULTI PLY
1 02 00002 LDA 2,1
1 16 00001 MY 1,1 RESULT I N 16-0-15 FORVAT

* | T WOULD REALY HAVE HELPED | F OVERFLOW
* VENT TOC, BUT IT DOESN' T

0 11 00713 CAS ='100000 OVERFLOW?
100000 SKP NO

0 01 04544 JMP MST1 YES
000201 | AB
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4369
4370
4371
4372
4373
4374
4375
4376
4377
4378
4379
4380
4381
4382
4383
4384
4385
4386
4387
4388
4389
4390
4391
4392
4393

04531
04532
04533
04534
04535
04536
04537
04540
04541

04542
04543

04544
04545
04546
04547

04550
04551

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

1 04 00002 STA 2,1 SAVE LOAER 15 BI TS
140040 CRA CLEAR B
000201 | AB
0401 77 LRS 1 FORM CORRECT Ms WORD
1 04 00001 STA 1,1
000201 | AB GET BACK 2715 BI T FROM B2
0414 77 LG 1 PUT | NTO Al
1 05 00002 ERA 2,1 OR IN LOAER 15 BITS
1 04 00002 STA 2,1
*
NEXT
0 12 00100 IRS IP
-0 01 00100 Jw* I P
* OVERFLOW
* -2715 * -2715 => -2730, SHOULD BE +2730
0 02 00717 MST1 LDA =’ 040000
1 04 00001 STA 1,1
140040 CRA
1 04 00002 STA 2,1
*
NEXT
0 12 00100 IRS IP
-0 01 00100 JMP* I P
ENDC

EJCT
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4394
4395
4396
4397
4398
4399
4400
4401
4402
4403
4404
4405
4406
4407
4408
4409
4410
4411
4412
4413
4414
4415
4416
4417
4418
4419
4420
4421
4422
4423
4424
4425
4426
4427
4428
4429
4430
4431
4432
4433
4434
4435
4436
4437
4438
4439
4440
4441
4442
4443

04552

04553
04554

04555
04556
04557
04560
04561
04562
04563
04564
04565

04566
04567
04570
04571
04572
04573
04574

04575
04576
04577
04600
04601

04602
04603

04604

* FI G FORTH FOR SERI ES- 16 MACHI NES

*
* kk kK M

*  HEAD
004552 TLNK SET
001315 VFD

*
027400 VFD
0 004520 DAC
004552 LI NK SET
004555 MBLA EQU
| FZ
JsT
NEXT
I RS
INVP
ELSE
1 02 00002 LDA
0415 77 ALS
100001 SRC
0 01 04604 IVP
000201 | AB
1 02 00003 LDA
140320 CsA
000201 | AB
141216 ACA
*
* AT THI'S
* A VALID
1 17 00001 DIV
0 12 00000 I RS
100001 SRC
0 01 04577 IVP
1 04 00001 STA
000201 | AB
1 04 00002 STA
NEXT
0 12 00100 I RS

-0 01 00100 INVP
140040 DVS1 CRA
1 04 00001 STA
1 04 00002 STA

*
NEXT
0 12 00100 I RS
-0 01 00100 JINVP
*
0 10 04607 DVS2 JST
*

PAGE

* %k k

FNUL, M, MSLA
*

1,0,1, FNUL, 6, 2, 8, 315

=<FNUL, 2>," M

8,’ 057 =/

LI NK

TLNK

*

HSA

SSDV

I P

I P

2,1 M5 WORD OF DI VI DEND

1 SH FT UP ONE BIT
OVERFLOW?

DVvS2 YES, DO SOFTWARE DI VI DE

3,1 LS WORD OF DI VI DEND

TOP BIT TO CARRY
2715 BIT INTO A, LSB

PO NT KNOW THAT VE HAVE A
31-BI T DI VIDEND, SO CAN USE H W | NSTRUCTI ON

1,1

0 DI SCARD DI VI SOR
OVERFLOWP

DVS1

1,1 QUOTI ENT

2,1 REMAI NDER

P

IP

1,1 QUOTI ENT

2,1 REMAI NDER

IP

P

SSDV
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4444
4445 04605
4446 04606
4447

0 12 00100
-0 01 00100

*

FI G FORTH FOR SERI ES- 16 MACHI NES
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4448
4449
4450
4451
4452
4453
4454
4455
4456
4457
4458
4459
4460
4461
4462
4463
4464
4465
4466
4467
4468
4469
4470
4471
4472
4473
4474
4475
4476
4477
4478
4479
4480
4481
4482
4483
4484
4485
4486

04607
04610
04611
04612
04613
04614
04615
04616
04617
04620
04621
04622
04623
04624
04625
04626
04627
04630
04631
04632
04633
04634
04635
04636
04637
04640
04641
04642
04643
04644
04645
04646
04647
04650
04651
04652

0 000000

1 02 00002
0 04 00107
101400

0 01 04627
1 02 00003
140407

1 04 00003
140200

0 05 00713
101040
140600

1 02 00002
0 05 00715
141216

1 04 00002
1 02 00001
0 04 00110
100400
140407

1 04 00001
0 10 01210
0 02 00107
101400

0 01 04643
1 02 00002
140407

1 04 00002
0 02 00107
0 05 00110
101400

0 01 04607
1 02 00001
140407

1 04 00001
-0 01 04607

* FI G FORTH FOR SERI ES- 16 MACHI NES

ENDC
* SOFTWARE SI GNED DI VI DE
SSDV DAC  **

LDA 2,1

STA T4

SM

JMP  SSD1

LDA 3,1

TCA

STA 3,1

RCB

ERA  ="100000

SNz

SCB

LDA 2,1

ERA =-1

ACA

STA 2,1
Ssbl LDA 1,1

STA T5

SPL

TCA

STA 1,1

JST DI VU

LDA T4

SM

JMWP  SSD2

LDA 2,1

TCA

STA 2,1
SSD2 LDA T4

ERA T5

SM

JMP*  SSDV

LDA 1,1

TCA

STA 1,1

JMP*  SSDV

EJCT

PAGE

M5 WORD OF DI VI DEND
NEGATI VE?

LS WORD OF DI VI DEND
NEGATE

M N.
NO
YES - SET CARRY

M5 WORD OF DI VI DEND
COVPLEMENT

ADD ANY CARRY I N

I NT VALUE?

DI VI SCR

NEGATI VE?
YES - NEGATE

UNSI GNED DI VI DE
ORI G NAL SI GN OF DI VI DEND
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* FI G FORTH FOR SERI ES- 16 MACHI NES PACE 104

4487 *

4488 * kkkk Kk Kkkhkk*k

4489 * HEAD FNUL, *, STAR, DOCL

4490 004653 TLNK SET  *

4491 04653 000452 VFD 1,0,1, FNUL, 6, 1, 8, ' 052
4492 * =<FNUL, 1>, *’
4493 04654 0 004552 DAC LINK

4494 004653 LINK SET  TLNK

4495 04655 0 10 00130 STAR JST  DOCL

4496 04656 0 004523 DAC MSTR

4497 04657 0 001526 DAC  DROCP

4498 04660 0 001361 DAC SMS

4499 *

4500 * kkkk /'\/m * k k%

4501 * HEAD FNUL, / MOD, SLMD, DOCL
4502 004661 TLNK SET  *

4503 04661 002257 VFD 1,0, 1, FNUL, 6, 4, 8, ' 257
4504 * =<FNUL, 4>," [’
4505 04662 146717 BCl 1, MO

4506 04663 042000 VFD 8,' 104 =D
4507 04664 0 004653 DAC LINK

4508 004661 LINK SET  TLNK

4509 04665 0 10 00130 SLMD JST  DOCL

4510 04666 0 001402 DAC TOR

4511 04667 0 004434 DAC STOD

4512 04670 0 001412 DAC FRWR

4513 04671 0 004555 DAC  MSLA

4514 04672 0 001361 DAC SMS

4515 *

4516 * kk k% / *k k%

4517 * HEAD FNUL, /, SLSH, DOCL

4518 004673 TLNK SET  *

4519 04673 000457 VFD 1,0,1, FNUL, 6, 1, 8, 057
4520 * =<FNUL, 1>, /"’
4521 04674 0 004661 DAC LINK

4522 004673 LINK SET  TLNK

4523 04675 0 10 00130 SLSH JST  DOCL

4524 04676 0 004665 DAC  SLMD

4525 04677 0 001533 DAC  SWAP

4526 04700 0 001526 DAC  DROP

4527 04701 0 001361 DAC SMS

4528 *

4529 * kk k% '\/(D *k k%

4530 * HEAD FNUL, MOD, MOD, DOCL

4531 004702 TLNK SET  *

4532 04702 001715 VFD 1,0, 1, FNUL, 6, 3, 8, 315
4533 * =<FNUL, 3>," M
4534 04703 147504 VFD 8,’317,8,’ 104 = oD
4535 04704 0 004673 DAC LINK

4536 004702 LI NK SET  TLNK



4537
4538
4539
4540
4541
4542
4543
4544
4545
4546
4547
4548
4549
4550
4551
4552
4553
4554
4555
4556
4557
4558
4559
4560
4561
4562
4563
4564
4565
4566
4567
4568
4569
4570
4571
4572
4573
4574
4575
4576
4577
4578
4579
4580
4581
4582
4583
4584
4585
4586

04705
04706
04707
04710

04711

04712
04713
04714

04715
04716
04717
04720
04721
04722

04723

04724
04725

04726
04727
04730
04731
04732

04733

04734
04735
04736

04737
04740
04741
04742
04743
04744

* FI G FORTH FOR SERI ES- 16 MACHI NES

0 10 00130 MOD JST  DOCL

0 004665 DAC  SLMD
0 001526 DAC  DRCP
0 001361 DAC SMS

*

* kk k% */'\m *k k%
* HEAD FNUL, */ MOD, SSMD, DOCL

004711 TLNK SET  *

002652 VFD 1,0,1, FNUL, 6, 5, 8, 252
* =<FNUL, 5>, " *’

127715 BCl 1, /M

147504 VFD 8,’317,8,’ 104 = oD

0 004702 DAC LINK

004711 LI NK SET  TLNK

0 10 00130 SSMD JST DOCL

0 001402 DAC TOR

0 004523 DAC  MSTR

0 001412 DAC FRWR

0 004555 DAC  MSLA

0 001361 DAC SMS

* kk k% */ * k k%

* HEAD FNUL, */, SSLA, DOCL
*

004723 TLNK SET
001252 VFD 1,0,1, FNUL, 6, 2, 8, 252
* =<FNUL, 2>, *’

027400 VFD  8,' 057 =
0 004711 DAC LINK

004723 LI NK SET  TLNK

0 10 00130 SSLA JST  DOCL

0 004715 DAC  SSMD

0 001533 DAC SWAP

0 001526 DAC  DROP

0 001361 DAC SMS

*

* kk k% M'\m *k k%
* HEAD FNUL, M MOD, MSMD, DOCL

004733 TLNK SET  *

002715 VFD 1,0,1, FNUL, 6, 5, 8, 315
* =<FNUL, 5>," M

127715 BCl 1, /M

147504 VFD 8,’317,8,’ 104 = oD

0 004723 DAC LINK

004733 LI NK SET  TLNK

0 10 00130 MSMD JST  DOCL

0 001402 DAC TOR

0 001716 DAC ZERO

0 001416 DAC R

0 001205 DAC  USLA

0 001412 DAC FRWR

PACGE 105



4587
4588
4589
4590
4591
4592

04745
04746
04747
04750
04751

0 001533
0 001402
0 001205
0 001412
0 001361

*

FI G FORTH FOR SERI ES- 16 MACHI NES

SWAP

USLA
FRVR
SM S

PACE 106



4593
4594
4595
4596
4597
4598
4599
4600
4601
4602
4603
4604
4605
4606
4607
4608
4609
4610
4611
4612
4613
4614
4615
4616
4617
4618
4619
4620
4621
4622
4623
4624
4625
4626
4627
4628
4629
4630
4631
4632
4633
4634
4635
4636
4637
4638
4639
4640
4641
4642

04752

04753
04754

04755
04756
04757
04760
04761
04762

04763

04764
04765
04766

04767
04770
04771
04772
04773
04774
04775
04776
04777
05000
05001

05002
05003
05004

05005

004752
001720

152122

0 004733
004752

0 10 00130
0 000241
177777

0 002072

0 001577

0 001361

004763
002320

152322

045400

0 004752
004763

10 00130
000634
001541
000277
005002
001541
000241
00212

002273
000277
005005

[eNeolojoNoolololNoNoNe)]

001526
000263
004770

O oo

0 001541

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

IFN  PTW

LR E R R R R R R R R R R R R R R RS R EEEEEEREEEEEEEEEEEEES
*

* PAPERTAPE 1/ 0O

*

Rk R R S S S O O O

*

* kkkk PTR * Kk kK
* TAKE SUBSEQUENT | NPUT FROM PAPERTAPE READER
* HEAD FNUL, PTR, PTR, DOCL

*

TLNK SET
VFD 1,0, 1, FNUL, 6, 3, 8, 320

* =<FNUL, 3>, P
VFD  8,’324,8,’ 122 = TR
DAC LINK

LINK SET  TLNK
PTR JST  DOCL

DAC LIT
DEC -1
DAC BLK
DAC STOR
DAC SMS

* k Kk k% PTRK * k Kk k

GET A CHARACTER FROM PAPERTAPE
HEAD FNUL, PTRK, PTRK, DOCL

TLNK SET  *

VFD 1,0, 1, FNUL, 6, 4, 8, 320

E I

* =<FNUL, 4>, ' P’
BG  1,TR
VFD  8,’113 = K
DAC LINK

LINK SET  TLNK
PTRK JST DOCL
PTK1 DAC PTRC

DAC DUP
DAC ZBRA DI SCARD NULLS
DAC PTK2
DAC DUP
DAC LIT
VFD 16, CLF
DAC  EQAL LI NE FEED?
DAC ZBRA NO - RETAIN
DAC PTK3 ELSE FALL THROUGH AND DI SCARD
*
PTK2 DAC DROCP
DAC  BRAN
DAC PTK1

*

PTK3 DAC  DUP
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4643
4644
4645
4646
4647
4648
4649
4650
4651
4652
4653
4654
4655
4656
4657
4658

05006
05007
05010
05011
05012

05013
05014
05015
05016
05017
05020

05021

0

000241

000204

0
0
0

0
0
0
0
0
0

0

002273
000277
005021

001526
001716
002072
001577
000241

00215

001361

* FI G FORTH FOR SERI ES- 16 MACHI NES

PTK4

LIT
16, CECT END OF TAPE?

ZBRA NO
PTK4

ZERO

BLK

STOR

LIT

16, CCR REPLACE ECT WTH CR

SM S

PACGE 108



4659
4660
4661
4662
4663
4664
4665
4666
4667
4668
4669
4670
4671
4672
4673
4674
4675
4676
4677
4678
4679
4680
4681
4682
4683
4684
4685
4686
4687
4688
4689
4690
4691
4692
4693
4694
4695
4696
4697
4698
4699
4700
4701
4702
4703
4704
4705
4706
4707
4708

* FI G FORTH FOR SERI ES- 16 MACHI NES

I FN
*
*
*
*
*
*
*
*
*
*

HEAD
TLNK SET
VFD
*
BCI
VFD
DAC
LINK SET
PBUF JST
DAC
DAC
ocT
DAC
DAC
DAC

DI SK

* k k% +BUF * k k%

FNUL, +BUF, PBUF, DOCL

*

1,0, 1, FNUL, 6, 4, 8, ' 253
=<FNUL, 4>, ' +

1, BU

8,’ 106 = F

LI NK

TLNK

DOCL

BBUF

LT

4

PLUS

PLUS

DUP

LI MT

AT

EQAL

ZBRA

PBF1

DROP

FRST

AT

DUP

PREV

AT

SuB

SM S

* kk k% UPDATE * k k%

* HEAD
TLNK SET
VFD
*
BCl
VFD
DAC
LI NK SET
UPDT JST
DAC

FNUL, UPDATE, UPDT, DOCL

*

1,0,1, FNUL, 6, 6, 8, 325
=<FNUL, 6>, U

2, PDAT

8, 105 = E

LI NK

TLNK

DOCL

PREV

kkkhkhkhkhhkhkkhkhkkhhkhdhkdkhkhhhhhhkdhhhrkdrhdrdhhrhrhdrdhkhhdrdrhrkdhrkhdrdrhkdrxdrxkdx*x

DISK 1/O (SECTI ON COVMMON TO ALL OPERATI NG SYSTEMS)
NOTE THAT EACH OPERATI NG SYSTEM DEFI NED ' R/ W
OR WRI TE A 1024- BYTE RANDOW ACCESS BLOCK

READ

EEE R R R R R I

PAGE
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4709
4710
4711
4712
4713
4714
4715
4716
4717
4718
4719
4720
4721
4722
4723
4724
4725
4726
4727
4728
4729
4730
4731
4732
4733
4734
4735
4736
4737
4738
4739
4740
4741
4742
4743
4744
4745
4746
4747
4748
4749
4750
4751
4752
4753
4754
4755
4756
4757
4758

* FI G FORTH FOR SERI ES- 16 MACHI NES

DAC
DAC
DAC
oCT
DAC
DAC
DAC
DAC
DAC

*

AT

AT
LIT
100000
OR
PREV
AT
STOR
SM S

* xxxx EMPTY- BUFFERS ****

* HEAD
TLNK SET
VFD
*
BCl
VFD
DAC
LI NK SET

E I

HEAD
TLNK SET
VFD
*
BCI
VFD
DAC
LINK SET
FLSH JST

FLS1 DAC

FNUL, EMPTY- BUFFERS, MIBF, DOCL

*

1,0,1, FNUL, 6, 13, 8, 305
=<FNUL, 13>, E

5, MPTY- BUFFE

8,'322,8,’ 123 = RS

LI NK

TLNK

DOCL

FRST

AT

LI MT

AT

OVER

SuUB

ERAS

SM S

* k Kk k% FLUSH *k k%
SOVE SYSTEMS DEFINE THI'S IN THE EDI TOR, NOT HERE

FNUL, FLUSH, FLSH, DOCL

*

1,0,1, FNUL, 6, 5, 8, 306
=<FNUL, 5>, F

1, LU

8,’323,8,’ 110 = SH

LI NK

TLNK

DOCL

LI MT

AT

FRST

AT

XDO

|

AT

ZLES

ZBRA

FLS2

PACGE 110



4759
4760
4761
4762
4763
4764
4765
4766
4767
4768
4769
4770
4771
4772
4773
4774
4775
4776
4777
4778
4779
4780
4781
4782
4783
4784
4785
4786
4787
4788
4789
4790
4791
4792
4793
4794
4795
4796
4797
4798
4799
4800
4801
4802
4803
4804
4805
4806
4807
4808

* FI G FORTH FOR SERI ES- 16 MACHI NES

DAC |
DAC  TwOP
DAC |
DAC AT
DAC LIT
ocT 77777
DAC  AND
DAC  ZERO
DAC RW
FLS2 DAC  BBUF
DAC LIT
ocT 4
DAC  PLUS
DAC  XPLO
DAC  FLSL
DAC  MIBF
DAC SMS
*
* kk k% mo *k k%
*  SELECT DRI VE #0
*  HEAD FNUL, DRO, DRO, DOCL
TLNK SET  *

VFD

*

VFD  8,'322,8,’ 060
DAC LINK

LINK SET  TLNK

DRO JST  DOCL

DAC  ZERO
DAC  OFST
DAC STOR
DAC SMS
*
* kK k% ml * k k%
* SELECT DRI VE #1
*  HEAD FNUL, DRL, DRL, DOCL
TLNK SET  *

VFD

*

VFD  8,'322,8,’ 061
DAC LINK

LINK SET  TLNK

DR1 JST  DOCL

DAC LIT
DEC 240
DAC COFST
DAC STCR
DAC SMS

*

* kk kK

BUFFER ****

1,0,1,FNUL, 6, 3, 8,’

1,0,1,FNUL, 6, 3, 8,’

304
=<FNUL, 3>,' D
=" RO’

304
=<FNUL, 3>,' D
= RL

PACE 111



4809
4810
4811
4812
4813
4814
4815
4816
4817
4818
4819
4820
4821
4822
4823
4824
4825
4826
4827
4828
4829
4830
4831
4832
4833
4834
4835
4836
4837
4838
4839
4840
4841
4842
4843
4844
4845
4846
4847
4848
4849
4850
4851
4852
4853
4854
4855
4856
4857
4858

* FI G FORTH FOR SERI ES- 16 MACHI NES

* HEAD
TLNK SET
VFD
*
BCl
VFD
DAC
LI NK SET
BUFR JST
DAC
DAC
DAC
DAC
BUF1 DAC
DAC
DAC
DAC

DAC
BUF2 DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC

*

FNUL, BUFFER, BUFR, DOCL

*

1,0, 1, FNUL, 6, 6, 8, ’ 302

=<FNUL, 6>, B’

2, UFFE

8,122 =R
LI NK

TLNK

LIT
7777
AND
ZERO
RW
R
STOR
R
PREV
STOR
FRVR
TWOP
SM S

* kk k% BLCI:K *k k%

* HEAD
TLNK SET
VFD
*
BCl
VFD
DAC
LI NK SET

FNUL, BLOCK, BLCK, DOCL

*

1,0,1, FNUL, 6, 5, 8, ' 302

=<FNUL, 5>, B’
1,L0
8,’ 303, 8,’ 113 = K
LI NK
TLNK

PACE 112



4859
4860
4861
4862
4863
4864
4865
4866
4867
4868
4869
4870
4871
4872
4873
4874
4875
4876
4877
4878
4879
4880
4881
4882
4883
4884
4885
4886
4887
4888
4889
4890
4891
4892
4893
4894
4895
4896
4897
4898
4899
4900
4901
4902
4903
4904
4905
4906
4907
4908

* FI G FORTH FOR SERI ES- 16 MACHI NES

BLCK JST  DOCL

* CHANGED TO MASK OFF THE UPDATE BI T WHEN COVPARI NG

BLK1

BLK2

BLK3

*

DAC  OFST
DAC AT
DAC  PLUS
DAC TOR
DAC  PREV
DAC AT
DAC  DUP
DAC AT
DAC LIT
oCT 077777
DAC  AND
DAC R
DAC SUB
DAC  ZBRA
DAC  BLK3
DAC  PBUF
DAC ZEQU
DAC  ZBRA
DAC  BLK2
DAC  DROP
DAC R
DAC  BUFR
DAC  DUP
DAC R
DAC ONE
DAC RW
DAC TWD
DAC SUB
DAC  DUP
DAC AT
DAC LIT
oCT 077777
DAC  AND
DAC R
DAC SUB
DAC ZEQU
DAC  ZBRA
DAC  BLK1
DAC DUP
DAC  PREV
DAC STOR
DAC  FRMR
DAC  DROP
DAC TWOP
DAC SMS

* kk k% (Ll NE) * k k%

*

HEAD FNUL, (LI NE), PLI N, DOCL

PACE 113



4909
4910
4911
4912
4913
4914
4915
4916
4917
4918
4919
4920
4921
4922
4923
4924
4925
4926
4927
4928
4929
4930
4931
4932
4933
4934
4935
4936
4937
4938
4939
4940
4941
4942
4943
4944
4945
4946
4947
4948
4949
4950
4951

4952
4953
4954
4955
4956
4957

05022

05023
05024
05025
05026

05027
05030
05031

005022
003715

142723
151701
143505
0 004763
005022

* FI G FORTH FOR SERI ES- 16 MACHI NES

TLNK SET
VFD
*
BCl
VFD
DAC
LI NK SET
PLI N JST

*

1,0,1, FNUL, 6, 6, 8, 250

2, LI NE
8,’ 051
LI NK
TLNK
DOCL
TOR
CL
BBUF
SSMD
FRVR
BSCR
STAR
PLUS
BLCK
PLUS
CL

SM S

* kk k% Ll NE *k k%

*  HEAD
TLNK SET
VFD
*
BCI
VFD
DAC
LINK SET
DLIN JST
DAC
DAC
DAC
DAC
ENDC

*

FNUL, . LI NE, DLI N, DOCL

*

=<FNUL, 6>, ('

:’)’

1,0,1, FNUL, 6, 5, 8, 256

1, LI
8,’ 316, 8,’ 105
LI NK
TLNK
DOCL
PLI N
DTRA
TYPE
SM S

* kkkk '\/ESSA$ * Kk kK
FNUL, MESSAGE, MESS, DOCL

*  HEAD
TLNK SET
VFD

*

BCl

VFD
DAC
LI NK SET

0 10 00130 MESS JST

0 002026
0 001565

DAC
DAC

*

=<FNUL, 5>, .

NE’

1,0,1,FNUL, 6,7, 8, 315

2, ESSA

8,’307,8,’ 105
LI NK

TLNK

DOCL

WARN

AT

=<FNUL, 7>," M

cE

PACE 114



4958
4959
4960
4961
4962
4963
4964
4965
4966
4967
4968
4969
4970
4971
4972
4973
4974
4975
4976
4977
4978
4979
4980
4981
4982
4983
4984
4985
4986
4987
4988
4989
4990
4991
4992
4993
4994
4995
4996
4997
4998
4999
5000
5001
5002
5003
5004
5005
5006
5007

05032
05033

05034
05035
05036
05037

05040

05041
05042
05043
05044
05045
05046

0 000277
0 005040

0 001722
0 000241
000006

0 003662

0 003031

003315
151707
120243
120000
0 005537
0 001361

* FI G FORTH FOR SERI ES- 16 MACHI NES

VFD
VFD
VFD
VFD
DAC
MES3 DAC
I FN

*

ZBRA
MES2
DI SK
DDUP
ZBRA
MES1
LIT
4
OFST
AT
BSCR
SLSH
SUB
DLI N
BRAN
MES3

ONE
LIT
6
ERCR

PDTQ
MBG #$

8, 6,8, 315
8,' 323, 8, 307
8, 240, 8, 243
8, 240

DOT

SM S

DI SK

* kk k% LmD * k Kk k
* HEAD FNUL, LOAD, LOAD, DOCL

TLNK SET
VFD
*
BCl
VFD
DAC
LI NK SET
LOAD JST
DAC
DAC

*

TRUE - ALWAYS

DI SK RANGE

1,0, 1, FNUL, 6, 4, 8, ' 314

1, 0A
8,104
LI NK
TLNK

=<FNUL, 4>,"

=D

L

PACE 115



5008
5009
5010
5011
5012
5013
5014
5015
5016
5017
5018
5019
5020
5021
5022
5023
5024
5025
5026
5027
5028
5029
5030
5031
5032
5033
5034
5035
5036
5037
5038
5039
5040
5041
5042
5043
5044
5045
5046
5047
5048
5049
5050
5051
5052
5053
5054
5055
5056
5057

* FI G FORTH FOR SERI ES- 16 MACHI NES

* okkkk  __>

* HEAD
TLNK SET
VFD
*
VFD
DAC
LI NK SET
AROW JST
DAC
DAC
DAC

*okkkk RIW***x (- ADDRESS SCREEN# FLAG ==> )

* HEAD
TLNK SET
VFD
*
VFD
DAC
LI NK SET
RW JST
DAC

STOR
BSCR
STAR
BLK
STOR
I TRP
FRVR
I'N

STOR
FRVR
BLK
STOR
SM S

*k k%

FNUL, - - >, AROW DOCL
*
1,0, 1, FNUL, 6, 3, 8,

8,’ 255, 8, 076
LI NK
TLNK
DOCL
QLDG
ZERO
I'N
STOR
BSCR
BLK
AT
OVER
MOD
SUB
BLK
PSTR
SM'S

FNUL, R/ W RW DOCL
*
1,0,1,FNUL, 6, 3, 8,’
8,’ 257,38, 127

LI NK
TLNK

255
=<FNUL, 3>, " -’
o

322
=<FNUL, 3>, R
= /W

PACE 116



* FI G FORTH FOR SERI ES- 16 MACHI NES PACE 117

5058 ENDC
5059 EJCT



5060
5061
5062
5063
5064
5065
5066
5067
5068
5069
5070
5071
5072
5073
5074
5075
5076
5077
5078
5079
5080
5081
5082
5083
5084
5085
5086
5087

5088
5089
5090
5091
5092
5093
5094
5095
5096
5097
5098
5099
5100
5101
5102
5103
5104
5105
5106
5107
5108

05047

05050

05051
05052
05053
05054
05055
05056
05057
05060

05061

05062
05063
05064
05065

05066
05067
05070
05071
05072
05073
05074
05075
05076
05077
05100
05101
05102
05103
05104
05105
05106
05107

005047
040447

0 005022
005047

10 00130
003562
001423
001716
002455
001526
004050
001361

cNololoNoNoleNe]

005061
003306

147722

143705

052000

0 005047
005061

10 00130
002136
001565
002127
001565
002266
000241
00030

002455
005051
001541
002034
001565
002303
000241
000025

0 002455
0 001541

[eNololoNololololololololeoNeNe)

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

Rk R I b o O R R Rk kR R S b b Rk S b o Sk b o R R R b S o O
*

* M SCELLANEQUS HI GHER LEVEL

*

EE R R Sk Sk Sk Sk Sk S Sk S Sk kS kS kS kS Sk Sk Sk Sk kS kS kI kS kS Ik kS Ik Sk Sk Sk Sk S S kS Ik o
*

* kkk*x ! *k k%

*  HEAD FIMD,’, TICK, DOCL

TLNK SET  *
VFD  1,0,1,FIMD,6,1,8, 047

* =<FI MD, 1>, "’
DAC  LINK

LINK SET  TLNK

TICK JST  DOCL

DAC  DFND
DAC ZEQU
DAC  ZERO
DAC QERR
DAC  DROP
DAC LTRL
DAC SMS

*

* kkkk F(REI’ * k k%
* HEAD FNUL, FORGET, FRGT, DOCL

TLNK SET  *
VFD 1,0, 1, FNUL, 6, 6, 8, ' 306
* =<FNUL, 6>, F
BCl 2, ORCE
VFD 8,'124 =T
DAC LINK

LI NK SET  TLNK
FRGT JST DOCL

DAC  CURR
DAC AT
DAC  CONT
DAC AT
DAC SUB
DAC LIT
oCcT 30
DAC QERR
DAC TICK
DAC DUP
DAC FENC
DAC AT
DAC  LESS
DAC LIT
ocT 25
DAC CERR
DAC  DUP

118



5109
5110
5111
5112
5113
5114
5115
5116
5117
5118
5119
5120
5121
5122
5123
5124
5125
5126
5127
5128
5129
5130
5131
5132
5133
5134
5135
5136
5137
5138
5139
5140
5141
5142
5143
5144
5145
5146
5147
5148
5149
5150
5151
5152
5153
5154
5155
5156
5157
5158

05110
05111
05112
05113
05114
05115
05116
05117
05120

05121

05122
05123
05124

05125

05126
05127

05130

05131
05132
05133

05134
05135
05136
05137
05140

05141

05142
05143
05144

002405
002041
001577
002367
001565
002127
001565
001577
001361

[eNololoNoNoNoNeNe]

005121
002302

140703
045400

0 005061
005121

0 10 00130

0 002256
0 001361

005130
042702

142707
144516

0 005121
005130

0 10 00130
0 002472

0 002240

0 001722

0 001361

005141
042705

147304
144506
0 005130

* FI G FORTH FOR SERI ES- 16 MACHI NES

DAC NFA
DAC DP
DAC STOR
DAC LFA
DAC AT
DAC  CONT
DAC AT
DAC STCR
DAC SMS

* k k% BA(:'( * k k%

HEAD FNUL, BACK, BACK, DOCL
TLNK SET  *
VFD 1,0, 1, FNUL, 6, 4, 8, 302

E I

* =<FNUL, 4>, ' B’
BCI  1,AC
VFD  8,’113 = K
DAC LINK

LINK SET  TLNK
BACK JST  DOCL
* JUST COVPILE THE TARGET WORD
* NOT THE DI FFERENCE
DAC  COVA
DAC SMS
*
* kK k% BEG N * k k%
*  HEAD FIMD, BEG N, BG N, DOCL
TLNK SET  *
VFD 1,0, 1,FIMD,6,5,8," 302

* =<FI MD, 5>, B’
BCl 1, EG
VFD 8,’311,8,’ 116 =" IN
DAC LINK

LINK SET  TLNK
BG N JST  DOCL

DAC QCwP
DAC HERE
DAC ONE

DAC SMS

* kk k% ENDlF *k k%
* HEAD FI VD, ENDI F, ENDF, DOCL
TLNK SET  *

VFD 1,0,1, FIMD,6,5, 8,305

* =<FI MD, 5>, E
BCl 1, ND
VFD  8,'311,8,’ 106 = F
DAC LINK
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5159
5160
5161
5162
5163
5164
5165
5166
5167
5168
5169
5170
5171
5172
5173
5174
5175
5176
5177
5178
5179
5180
5181
5182
5183
5184
5185
5186
5187
5188
5189
5190
5191
5192
5193
5194
5195
5196
5197
5198
5199
5200
5201
5202
5203
5204
5205
5206
5207
5208

05145
05146
05147
05150
05151
05152
05153
05154

05155

05156
05157
05160

05161
05162
05163

05164

05165
05166

05167
05170
05171
05172
05173
05174
05175

05176

05177
05200
05201

05202
05203

005141

10 00130
002472
001726
002522
002240
001533
001577
001361

cNololoNoNoleNe]

005155
042324

144305
047000

0 005141
005155

0 10 00130
0 005145

0 001361

005164
041304

047400

0 005155
005164

0 10 00130
0 002570

0 000372

0 002240

0 000241
000003

0 001361

005176
042314

147717
050000

0 005164
005176

0 10 00130
0 000241

* FI G FORTH FOR SERI ES- 16 MACHI NES

LI NK SET
ENDF JST

TLNK
DOCL
QWP
TWO
QPRS
HERE
SWAP
STOR
SM S

* kk kK THEN * % k%

* HEAD
TLNK SET
VFD
*
BCl
VFD
DAC
LI NK SET
THEN JST
DAC
DAC

*

FI MD, THEN, THEN, DOCL
*
1,0, 1, FIMD, 6, 4, 8, 324
=<FIMD, 4>,' T’
1, HE
8, 116 = N
LI NK
TLNK
DOCL
ENDF
SM 'S

* kk k% m****

* HEAD
TLNK SET
VFD
*
VFD
DAC
LI NK SET
DO JST
DAC
DAC
DAC
DAC
DEC
DAC

*

FI MD, DO, DO, DOCL
*

1,0,1,FIM, 6, 2,8, 304
=<FI MD, 2>,’ D

8, 117 =0

LI NK

TLNK

DOCL

COwP

XDO

HERE

LIT

3

SM S

* kk k% L(I]D * k k%

*  HEAD
TLNK SET
VFD
*
BCI
VFD
DAC
LINK SET
LOOP JST
DAC

FI MD, LOOP, LOCP, DOCL

*

1,0,1,FINMD, 6, 4,8, 314
=<FI MD, 4>, L’

1, O

8,120 =P

LI NK

TLNK

DOCL

LIT

PACGE 120



5209
5210
5211
5212
5213
5214
5215
5216
5217
5218
5219
5220
5221
5222
5223
5224
5225
5226
5227
5228
5229
5230
5231
5232
5233
5234
5235
5236
5237
5238
5239
5240
5241
5242
5243
5244
5245
5246
5247
5248
5249
5250
5251
5252
5253
5254
5255
5256
5257
5258

05204
05205
05206
05207
05210
05211

05212

05213
05214
05215

05216
05217
05220
05221
05222
05223
05224
05225

05226

05227
05230
05231

05232
05233
05234
05235
05236
05237
05240

05241

05242
05243

000003

0 002522
0 002570
0 000322
0 005125
0 001361

005212
042653

146317
147520

0 005176
005212

0 10 00130
0 000241
000003

0 002522
0 002570
0 000354
0 005125
0 001361

005226
042725

147324
144514

0 005212
005226
10 00130
001722
002522
002570
000277
005125
001361

[cNeoloNoNoNeNe)

005241
041705

147104
0 005226
005241

* FI G FORTH FOR SERI ES- 16 MACHI NES

3

QPRS
cowp
XLOP
BACK
SM S

* kk kK +LGP * % Kk %

* HEAD
TLNK SET
VFD
*
BCl
VFD
DAC
LI NK SET
PLOP JST

FI MD, +LOOP, PLOP, DOCL

*

1,0,1, FIMD, 6, 5, 8, ’ 253
=<FI MD, 5>, ' +

1,L0

8,’317,8,’ 120 = OP

LI NK

TLNK

DOCL

LIT

3

QPRS

cowp

XPLO

BACK

SM S

* kk kK UNTlL * % Kk %

* HEAD
TLNK SET
VFD
*
BCl
VFD
DAC
LI NK SET
UNTL JST

* kK k% END
*  HEAD
TLNK SET
VFD
*
VFD
DAC
LI NK SET

FI MD, UNTI L, UNTL, DOCL

*

1,0, 1, FIMD, 6, 5, 8, ’ 325
=<FI MD, 5>, U

1, NT

8,’ 311, 8, 114 SR

LI NK

TLNK

DOCL

ONE

QPRS

COVP

ZBRA

BACK

SM 'S

*k k%

FI MD, END, END, DOCL
*

1,0,1, FIMD, 6, 3,8, 305

=<FIMD, 3>,'F
8,316, 8,104 =" ND
LI NK
TLNK

PACE 121



5259
5260
5261
5262
5263
5264
5265
5266
5267
5268
5269
5270
5271
5272
5273
5274
5275
5276
5277
5278
5279
5280
5281
5282
5283
5284
5285

5286
5287
5288
5289
5290
5291
5292
5293
5294
5295
5296
5297
5298
5299
5300
5301
5302
5303
5304
5305
5306
5307

05244
05245
05246

05247

05250
05251
05252

05253
05254
05255
05256
05257
05260
05261

05262

05263
05264
05265
05266

05267
05270
05271
05272
05273
05274
05275
05276
05277
05300

05301

05302
05303

0 10 00130
0 005232
0 001361

005247
042701

143701
144516

0 005241
005247
10 00130
001722
002522
002570
000263
005125
001361

[cNeoloNoNoNeNe)

005262
043322

142720
142701
052000

0 005247
005262
10 00130
001402
001402
005253
001412
001412
001726
002266
005145
001361

[eNeoloNoNoNoloNoNeNe)

005301
041311

043000
0 005262
005301

* FI G FORTH FOR SERI ES- 16 MACHI NES

END JST
DAC
DAC

*

DOCL
UNTL
SM S

* kkkk A(;AlN****
* HEAD FI MD, AGAI N, AGAN, DOCL

TLNK SET
VFD
*
BCl
VFD
DAC
LI NK SET
AGAN JST
DAC
DAC

*

1,0,1,FIMD,6,5,8,’

1, GA
8,311, 8, 116
LI NK

TLNK

DOCL

ONE

QPRS

COVP

BRAN

BACK

SM S

* kk k% REPEAT * k k%
* HEAD FI MD, REPEAT, RPET, DOCL

TLNK SET
VFD

*

BCl

VFD
DAC
LI NK SET
RPET JST
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC

*

*

1,0,1,FINMD, 6,6,8,’
2, EPEA

8,’ 124
LI NK
TLNK
DOCL
TOR
TOR
AGAN
FRVR
FRVR
TWO
SUB
ENDF
SM S

* kk k% |F * k k%

*  HEAD
TLNK SET
VFD
*
VFD
DAC
LI NK SET

FI MD, | F, | F, DOCL

*
1,0,1,FINMD, 6, 2,8,’
8,’ 106

LI NK
TLNK

301
=<FI MD, 5>, A

= IN

322
=<FI MD, 6>, R

=T

311
=<FI MD, 2>, |’
- P

PACE 122



5308
5309
5310
5311
5312
5313
5314
5315
5316
5317
5318
5319
5320
5321
5322
5323
5324
5325
5326
5327
5328
5329
5330
5331
5332
5333
5334
5335
5336
5337
5338
5339
5340
5341
5342
5343
5344
5345
5346
5347
5348
5349
5350
5351
5352
5353
5354
5355
5356
5357

05304
05305
05306
05307
05310
05311
05312
05313

05314

05315
05316
05317

05320
05321
05322
05323
05324
05325
05326
05327
05330
05331
05332
05333
05334

05335

05336
05337
05340

05341
05342
05343
05344

10 00130
002570
000277
002240
001716
002256
001726
001361

[eNeoNoNoNoNoNoNe)

005314
042305

146323
042400

0 005301
005314
10 00130
001726
002522
002570
000263
002240
001716
002256
001533
001726
005145
001726
001361

[eNeoNoloNoNeololoNoNoNoNeNe]

005335
042727

144311
146105

0 005314
005335

0 10 00130
0 005304

0 002231

0 001361

* FI G FORTH FOR SERI ES- 16 MACHI NES

IF JST

DAC
DAC

*

DOCL
cow,
ZBRA
HERE
ZERO
COVA
TWO
SM S

* kk k% ELSE * k k%
* HEAD FI MD, ELSE, ELSE, DOCL

TLNK SET
VFD
*
BCl
VFD
DAC
LI NK SET
ELSE JST
DAC

*

1,0,1,FINMD, 6,4,8,’

1,LS
8,’ 105
LI NK
TLNK
DOCL
VWO
QPRS
cowp
BRAN
HERE
ZERO
CoVA
SWAP
TWO
ENDF
WD
SM'S

* kk k% \/w_" LE *k k%
* HEAD FI MD, WHI LE, VWHI L, DOCL

TLNK SET
VFD
*
BCl
VFD
DAC
LI NK SET
VWH L JST
DAC
DAC
DAC

I

*

1,0,1,FIMD, 6,5,8,’

1,H

8,’ 314, 8,’ 105
LI NK

TLNK

DOCL

I F

TWOP

SM S

* k k% SPACES * k k%
HEAD FNUL, SPACES, SPCS, DOCL

305
=<FI MD, 4>, E

=

327
=<FI MD, 5>, " W

= LE

PACE 123



5358
5359
5360
5361

5362
5363
5364
5365
5366
5367
5368
5369
5370
5371
5372
5373
5374
5375
5376
5377
5378
5379
5380
5381
5382
5383
5384
5385
5386
5387
5388
5389
5390
5391
5392
5393
5394
5395
5396
5397
5398
5399
5400
5401
5402
5403
5404
5405
5406

05345

05346
05347
05350
05351

05352
05353
05354
05355
05356
05357
05360
05361
05362
05363
05364
05365

05366

05367
05370

05371
05372
05373
05374
05375
05376

05377

05400
05401

05402
05403
05404
05405
05406
05407

005345
003323

150301
141705
051400

0 005335
005345
10 00130
001716
004507
002345
000277
005365
001716
000372
002335
000322
005362
001361

[eNeololoNoNolololoNoNoNe]

005366
001274

021400

0 005345
005366

10 00130
003351
001616
002203
001577
001361

[cNeoloNoNoNe]

005377
001243

037000

0 005366
005377

10 00130
001526
001526
002203
001565
003351

[cNeoloNoNoNe]

* FI G FORTH FOR SERI ES- 16 MACHI NES

TLNK SET  *
VFD 1,0, 1, FNUL, 6, 6, 8, " 323
* =<FNUL, 6>,’ S
BCl 2, PACE
VFD 8,'123 =S
DAC LINK

LI NK SET  TLNK
SPCS JST DOCL

DAC ZERO
DAC  MAX
DAC  DDUP
DAC ZBRA
DAC  SPC2
DAC ZERO
DAC  XDO
SPC1 DAC  SPCE
DAC  XLOP
DAC SPC1

SPC2 DAC SM S
*

* kk k% <# * k k%

* HEAD FNUL, <#, BDGS, DOCL
*

TLNK SET
VFD 1,0,1, FNUL, 6, 2, 8, 274

* =<FNUL, 2>, <
VFD  8,'043 =
DAC LINK

LI NK SET  TLNK
BDGS JST DOCL

DAC PAD
DAC BYTE
DAC HLD
DAC STCR
DAC SMS

*

* kk k% #> * k k%

* HEAD FNUL, #>, EDGS, DOCL
*

TLNK SET
VFD 1,0, 1, FNUL, 6, 2, 8, 243

* =<FNUL, 2>, #
VFD 8,’'076 = >
DAC LINK

LI NK SET  TLNK
EDGS JST DOCL

DAC  DROP
DAC  DROCP
DAC HLD
DAC AT

DAC PAD

PACE 124



5407
5408
5409
5410
5411
5412
5413
5414
5415
5416
5417
5418
5419
5420
5421
5422
5423
5424
5425
5426
5427
5428
5429
5430
5431
5432
5433
5434
5435
5436
5437
5438
5439
5440
5441
5442
5443
5444
5445
5446
5447
5448
5449
5450
5451
5452
5453
5454
5455
5456

05410
05411
05412
05413

05414

05415
05416
05417

05420
05421
05422
05423
05424
05425
05426
05427
05430

05431

05432

05433
05434
05435
05436
05437
05440
05441
05442
05443
05444
05445
05446
05447
05450
05451
05452
05453
05454
05455

* FI G FORTH FOR SERI ES- 16 MACHI NES

0 001616 DAC
0 001520 DAC
0 002266 DAC
0 001361 DAC

*

BYTE
OVER
SUB

SM S

* kk k% SlG\l****
* HEAD FNUL, SI GN, SI G\, DOCL

005414 TLNK SET
002323 VFD
*
144707 BCl
047000 VFD
0 005377 DAC
005414 LI NK SET
0 10 00130 SIGN JST
0 002325 DAC
0 001435 DAC
0 000277 DAC
0 005430 DAC
0 000241 DAC
000255 VFD
0 003335 DAC

0 001361 SGN1 DAC
*

*

1,0, 1, FNUL, 6, 4, 8, ’ 323

1,1G
8,’ 116
LI NK
TLNK
DOCL
ROT
ZLES
ZBRA
SGN1
LIT
16, CWNS
HOLD
SM S

* kk k% # *k k%

*  HEAD
005431 TLNK SET
000443 VFD
*
0 005414 DAC
005431 LI NK SET
0 10 00130 DIG JST
0 002152 DAC
0 001565 DAC
0 004737 DAC
0 002325 DAC
0 000241 DAC
000011 DEC
0 001520 DAC
0 002303 DAC
0 000277 DAC
0 005451 DAC
0 000241 DAC
000007 ocT
0 001443 DAC
0 000241 DI GL DAC
000260 VFD
0 001443 DAC
0 003335 DAC
0 001361 DAC

FNUL, #, DI G, DOCL
*

=<FNUL, 4>, S

= N

1,0,1, FNUL, 6, 1, 8, 043

LI NK
TLNK
DOCL
BASE
AT
VBNVD
ROT
LIT
9
OVER
LESS
ZBRA
Dl GL
LIT
-
PLUS
LIT
16, CZRO
PLUS
HOLD
SM S

=<FNUL, 1>, #

PACGE 125



5457
5458
5459
5460
5461
5462
5463
5464
5465
5466
5467
5468
5469
5470
5471
5472
5473
5474
5475
5476
5477
5478
5479
5480
5481
5482
5483
5484
5485
5486
5487
5488
5489
5490
5491
5492
5493
5494
5495
5496
5497
5498
5499
5500
5501
5502
5503
5504
5505
5506

05456

05457
05460

05461
05462
05463
05464
05465
05466
05467
05470
05471

05472

05473
05474

05475
05476
05477
05500
05501
05502
05503
05504
05505
05506
05507
05510
05511
05512
05513

05514

05515
05516

005456
001243

051400

0 005431
005456
10 00130
005433
001520
001520
001306
001423
000277
005462
001361

[eNololoNoNoNoNeNe]

005472
001704

127122

0 005456
005472
10 00130
001402
001533
001520
004461
005371
005461
005420
005402
001412
001520
002266
005352
002750
001361

eNeololoNoNoNolololoNoNoNoNeNe]

005514
001256

051000
0 005472

* FI G FORTH FOR SERI ES- 16 MACHI NES

*

* kk kK #S * %k k

* HEAD FNUL, #S, DI GS, DOCL

TLNK SET  *
VFD 1,0,1, FNUL, 6, 2, 8, 243

* =<FNUL, 2>, #
VFD 8,123 =S
DAC LINK

LINK SET  TLNK
DIGS JST  DOCL
DGS1 DAC DIG

DAC  OVER
DAC  OVER
DAC OR

DAC ZEQU
DAC  ZBRA
DAC  DGS1
DAC SMS

*

* kk kK D R * % Kk %

* HEAD FNUL, D. R, DDTR, DOCL
*

TLNK SET
VFD 1,0, 1, FNUL, 6, 3, 8, 304

* =<FNUL, 3>,’' D
VFD  8,’ 256, 8, 122 =.R
DAC LINK

LINK SET  TLNK
DDTR JST DOCL

DAC TOR

DAC  SWAP
DAC OVER
DAC  DABS
DAC  BDGS
DAC DI GS
DAC SIGN
DAC  EDGS
DAC FRWR
DAC OVER
DAC SuB

DAC  SPCS
DAC TYPE
DAC SMS

*

* kk kK R****

* HEAD FNUL, . R, DOTR, DOCL
*

TLNK SET
VFD 1,0,1, FNUL, 6, 2, 8, 256

* =<FNUL, 2>, .”’
VFD 8,122 =R
DAC LINK

PACE 126



5507
5508
5509
5510
5511
5512
5513
5514
5515
5516
5517
5518
5519
5520
5521
5522
5523
5524
5525
5526
5527
5528
5529
5530
5531
5532
5533
5534
5535
5536
5537
5538
5539
5540
5541
5542
5543
5544
5545
5546
5547
5548
5549
5550
5551
5552
5553
5554
5555
5556

05517
05520
05521
05522
05523
05524

05525

05526
05527

05530
05531
05532
05533
05534

05535
05536
05537
05540

05541
05542

05543
05544
05545
05546

05547
05550

05551

005514

10 00130
001402
004434
001412
005475
001361

[cNeoNoNoNoNe]

005525
001304

027000

0 005514
005525

0 10 00130
0 001716

0 005475

0 002335

0 001361

005535
000456

0 005525
005535

0 10 00130
0 004434

0 005530

0 001361

005543
000477

0 005535
005543

0 10 00130
0 001565

0 005537

0 001361

005551
001325

* FI G FORTH FOR SERI ES- 16 MACHI NES

LINK SET  TLNK
DOTR JST  DOCL

DAC TOR

DAC STOD
DAC FRWR
DAC DDTR
DAC SMS

*

* kk k% D * k k%

* HEAD FNUL, D., DDOT, DOCL
TLNK SET  *

VFD 1,0, 1, FNUL, 6, 2, 8,

*

VFD 8, 056

DAC LINK
LINK SET  TLNK
DDOT JST  DOCL

DAC ZERO

DAC DDTR

DAC  SPCE

DAC SMS
*

* kk kK * % Kk %

* HEAD FNUL, ., DOT, DOCL
TLNK SET  *

VFD 1,0,1,FNUL, 6, 1, 8,

*

DAC LINK
LI NK SET  TLNK
DOr JST DOCL

DAC STOD
DAC  DDOT
DAC SMS

*

* kkkk ’) * Kk kK

* HEAD FNUL, ?, QUST, DOCL
TLNK SET  *

VFD 1,0,1, FNUL, 6,1, 8,

*

DAC LINK
LI NK SET  TLNK
QUST JST DOCL

DAC AT
DAC  DOT
DAC SMS

*

* kk kK U * %k k

* HEAD FNUL, U., UDOT, DOCL
TLNK SET  *

VFD 1,0, 1, FNUL, 6, 2, 8,

304
=<FNUL, 2>,’ D

056
=<FNUL, 1>, ."’

077
=<FNUL, 1>, ?

325

PACE 127



5557
5558
5559
5560
5561
5562
5563
5564
5565
5566
5567
5568
5569
5570
5571
5572
5573
5574
5575
5576
5577
5578
5579
5580
5581
5582
5583
5584
5585
5586
5587
5588
5589
5590
5591
5592
5593
5594
5595
5596
5597
5598
5599
5600
5601
5602
5603
5604
5605
5606

05552
05553

05554
05555
05556
05557

027000

0 005543
005551

0 10 00130
0 001716

0 005530

0 001361

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

* =<FNUL, 2>, U
VFD 8, 056 =
DAC LINK

LINK SET  TLNK

ubor JST  DOCL

DAC ZERO
DAC  DDOT
DAC SMS

EE R R R R I I R R I R I S R R I R I

*

* UTILITY SECTI ON

*

R Rk S S O O
IFN DI SK

*

* kK k% Ll ST *k k%

*  HEAD FNUL, LI ST, LI ST, DOCL

TLNK SET  *
VFD 1,0, 1, FNUL, 6, 4, 8, 314

* =<FNUL, 4>, L’
BCl 1,1S
VFD 8,' 124 =T
DAC LINK

LINK SET  TLNK
LI ST JST DOCL

DAC DEC
DAC CR
DAC  DUP
DAC  SCR
DAC STCR
DAC  PDTQ
* STRG SCR #$
VFD 8, 6,8, 323 =6,’ S
VFD  8,’303,8,' 322 = CR
VFD  8,’ 240, 8, 243 =
VFD  8,’ 240 =
DAC  DOT
DAC LIT
oCT 20
DAC  ZERO
DAC  XDO
LST1 DAC CR
DAC |
DAC  THRE
DAC DOTR
DAC  SPCE
DAC |
DAC  SCR
DAC AT
DAC DLIN

128



5607
5608
5609
5610
5611
5612
5613
5614
5615
5616
5617
5618
5619
5620
5621
5622
5623
5624
5625
5626
5627
5628
5629
5630
5631
5632
5633
5634
5635
5636
5637
5638
5639
5640
5641
5642
5643
5644
5645
5646
5647
5648
5649
5650
5651
5652
5653
5654
5655
5656

* FI G FORTH FOR SERI ES- 16 MACHI NES

XLOP
LST1
CR

SM S

*¥ FFxx | NDEX **** LI ST FIRST LI NE OF A RANGE OF DI SK SCREENS

* HEAD
TLNK SET
VFD
*
BCI
VFD
DAC
LI NK SET
I NDX JST
DAC
DAC

DAC
| DX1 DAC

| DX2 DAC
DAC
DAC

*

FNUL, | NDEX, | NDX, DOCL

*

1,0,1, FNUL, 6, 5, 8, * 311
=<FNUL, 5>, " |’

1, ND

8, 305, 8, 130 = EX

LI NK

TLNK

DOCL

CR

ONEP

Swap

XDO

CR

|

THRE

DOTR

SPCE

ZERO

|

DLI N

QTRM

ZBRA

| DX2

LEAV

XLOP

| DX1

SM S

¥ *xx*x TRIAD **** LI ST DI SK SCREENS THREE PER PAGE

* HEAD
TLNK SET
VFD
*
BCI
VFD
DAC
LI NK SET
TRAD JST
DAC
oCcT
DAC
DAC
DAC

FNUL, TRI AD, TRAD, DOCL

*

1,0,1,FNUL, 6,5, 8, 324
=<FNUL, 5>, T

1, R

8,7 301, 8,104 = AD

LI NK

TLNK

DOCL

LIT

214 FORM FEED

EMT

THRE

SLSH

PACE 129



5657
5658
5659
5660
5661
5662
5663
5664
5665
5666
5667
5668
5669
5670
5671
5672
5673
5674
5675
5676
5677
5678
5679
5680
5681
5682
5683
5684
5685
5686
5687
5688
5689
5690
5691
5692
5693
5694
5695
5696
5697
5698
5699
5700
5701
5702
5703
5704
5705
5706

05560

05561
05562
05563

05564
05565
05566
05567
05570
05571
05572
05573
05574
05575
05576
05577
05600
05601
05602
05603
05604
05605
05606
05607
05610

* FI G FORTH FOR SERI ES- 16 MACHI NES

ENDC

THRE
STAR
THRE
OVER
PLUS
SWAP
XDO
CR

|

LI ST
XLOP
TRA1
CR
LIT
17
MESS
CR
SM S

* kk k% VLI ST *k k%
* HEAD FNUL, VLI ST, VLST, DOCL

005560 TLNK SET
002726 VFD
*
146311 BCl
151524 VFD
0 005551 DAC
005560 LI NK SET
0 10 00130 VLST JST
0 000241 DAC
000200 oCcT
0 002104 DAC
0 001577 DAC
0 002127 DAC
0 001565 DAC
0 001565 DAC
0 002104 VLS1 DAC
0 001565 DAC
0 000241 DAC
000100 oCcT
0 002315 DAC
0 000277 DAC
0 005607 DAC
0 000627 DAC
0 001716 DAC
0 002104 DAC
0 001577 DAC
0 001541 VLS2 DAC
0 003712 DAC

*

1,0,1,FNUL, 6,5, 8, 326

1, LI
8,7323,8,'124
LI NK
TLNK
DOCL
LIT
200
aur
STOR
CONT
AT
AT
aut
AT
LIT
100
GRTR
ZBRA
VLS2
CR
ZERO
aut
STOR
DuP
| DDT

=<FNUL, 5>, V'

= ST

PAGE 130



5707
5708
5709
5710
5711
5712
5713
5714
5715
5716
5717
5718
5719
5720
5721
5722
5723
5724
5725
5726
5727
5728
5729
5730
5731
5732
5733
5734
5735
5736
5737
5738
5739
5740
5741
5742
5743
5744
5745
5746
5747
5748
5749
5750
5751
5752
5753
5754
5755
5756

05611
05612
05613
05614
05615
05616
05617
05620
05621
05622
05623
05624
05625

05626

05627
05630

05631

002335
002335
002423
002367
001565
001541
001423
000623
001306
000277
005574
001526
001361

[eNeoNoloNoNeolololoNoNoNeNe]

005626
001702

154505

0 005560
005626
005631

0 01 01056

005632

* FI G FORTH FOR SERI ES- 16 MACHI NES

DAC  SPCE
DAC  SPCE
DAC PFA
DAC LFA
DAC AT
DAC  DUP
DAC ZEQU
DAC  QTRM
DAC OR
DAC  ZBRA
DAC  VLS1
DAC DROP
DAC SMS

*

* kk k% BYE *k k%
* HEAD FNUL, BYE, BYE
*

TLNK SET
VFD 1,0, 1, FNUL, 6, 3, 8, 302

* =<FNUL, 3>, ' B’
VFD  8,’331,8,’ 105 = YE
DAC LINK

LINK SET  TLNK

BYE EQU *
JVMP  STOP

*
IFN  DBGW

*

* kk k% mBlE *k k%
* HEAD FNUL, DEBUG, DBUG
TLNK SET  *
VFD 1,0, 1, FNUL, 6, 5, 8, 304

* =<FNUL, 5>, ' D
BC  1,EB
VFD 8, 325,8,’ 107 = UG
DAC  LINK
LINK SET  TLNK
DBUG EQU *
JWP  PDBG
ENDC

Rk Ik I b o O R R R Sk kR R S kb b O Rk S b S R R R b o I bk b o S
*

*  THE FOLLOWN NG TWO DEFI NI TI ONS ARE NOT PURE CODE, SO THEY WERE
*  MOVED HERE, NEAR THE END OF THE DI CTI ONARY.

*
R I R S O S

*

* xx%% . CODE **** CREATE NEW DATA TYPE W TH CODE ROUTI NE WRI TTEN
* I N ASSEMBLY

* HEAD FI MD, ; CCDE, SEMC, DOCL

TLNK SET  *
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5757
5758
5759
5760
5761
5762
5763
5764
5765
5766
5767
5768
5769
5770
5771
5772
5773
5774
5775
5776
5777
5778
5779
5780
5781
5782
5783
5784
5785
5786
5787
5788
5789
5790
5791
5792
5793
5794
5795
5796
5797
5798
5799
5800
5801
5802
5803
5804
5805
5806

05632

05633
05634
05635

05636
05637
05640
05641
05642
05643
05644
05645

05646

05647
05650
05651

05652
05653

05654
05655
05656

05657

05660
05661
05662

05663
05664

042673

141717
142105

0 005626
005632

0 10 00130
0 002534
0 002570
0 002603
0 002625
0 001361
0 002675
000000

005646
042706

147722
152110

0 005632
005646

0 10 00152
0 004257

120201
0 005657
000000

005657
042324

140723
045400

0 005646
005657

0 10 00130
0 001361

* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE

VFD

LI NK SET
SEMC JST

HLT

1,0,1,FIMD,6,5,8,’ 273
=<FI MD, 5>, " ;"

1,COo

8,304, 8, 105 =' DE

LI NK

TLNK

DOCL

QCSP

cowp

LBRC

SMDG

SM S

PSCD VON' T WORK. . .
STOP EXECUTI ON

NOTE: LATER, THE ASSEMBLER W LL PATCH THI' S DEFI NI TI ON

*
*
* kk kK F(FTH * % Kk %
*

BCl
VFD
DAC
LI NK SET
FRTH JST
DAC

oCT

DAC
XXVC OCT
*

FI MD, FORTH, FRTH, DODS

*

1,0,1,FIMD, 6,5, 8, 306
=<FI MD, 5>, F

1, OR

8,'324,8,’ 110 = TH

LI NK

TLNK

DODS

DovC

120201 DUMW HEADER AT | NTERSECTI ON
XTSK
0 THE VOCABULARY LI NK (FOR FUTURE USE)

* kk k% TASK * k k%

*TSK HEAD
TLNK SET
XTSK VFD
*

BCl
VFD
DAC
LI NK SET
TASK JST
DAC

*

FI MD, TASK, TASK, DOCL
*
1,0,1,FIMD, 6, 4, 8, " 324
=<FIMD, 4>,' T
1, AS
8,' 113 = K
LI NK
TLNK
DOCL
SM'S

Rk Ik I R O R R Rk kR R b S ok b b O Rk S b S R R IR o kb S

* TERMNAL I/ 0O

Rk S R S S S S O S R

*

* kk kK EMT * % k%
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5807
5808
5809
5810
5811
5812
5813
5814
5815
5816
5817
5818
5819
5820
5821
5822
5823
5824
5825
5826
5827
5828
5829
5830
5831
5832
5833
5834
5835
5836
5837
5838
5839
5840
5841
5842
5843
5844
5845
5846
5847
5848
5849
5850
5851
5852
5853
5854
5855
5856

05665
05666
05667
05670
05671

05672
05673
05674

05675
05676
05677
05700
05701

05702
05703
05704
05705
05706
05707
05710

05711
05712
05713
05714
05715
05716

05717
05720
05721
05722
05723

05724
05725
05726
05727
05730
05731
05732
05733

02 00001
03 00733
00712
01 05675
01 05675

[eNeoNoNaoN
I
[EEN

02 00001
05702
01 00113

oo
[EnY
o

02 00103
06 00711
04 00104
12 00104
01 05672

[eNeoNoNoNe)

0 000000
34 0104
0 01 05703
14 0104
74 0004
0 01 05706
0 01 05702

0 000000
0406 70

0 10 05702
0416 70

0 10 05702
0 01 05711

34 0104
0 01 05717
14 0004
54 1004
0 01 05722

0 11 05734
0 01 00116
100000

0 01 00116
0 02 05735
0 10 05702
0 02 05734
0 01 00116

* FI G FORTH FOR SERI ES- 16 MACHI NES

PEMI LDA 1,1
ANA =177 LOSE TOP BI T
CAS =40
IV EMT2 >’ 40
WP EMI2 = 40
* |'S A CONTROL CHARACTER
EMI1 LDA 1,1 GET VHOLE CHARACTER BACK
JST Ul
IV POP
*
* | NCREMENT ' QUT', UNLESS A CONTROL CHARACTER BEI NG OUTPUT.
EMI2 LDA UP
ADD =21
STA T1
IRS* T1
IV EMTL
*
QUT1 DAC  **
SKS ' 104
IV %1
OCP ' 104
OTA ' 4
I %1
IV QUTL
*
QUT2 DAC  **
ARR 8
JST Ut
ALR 8
JST Ul
IMPE QU2
*
* kk k% KEY *k k%
PKEY SKS ' 104 SKIP | F NOT BUSY
IV -
ocP 4 SELECT | NPUT MODE
INA ' 1004 | NPUT
IV -
IFZ ECLF
JWP PUSH
ELSE
CAS  KCCR
JWP PUSH
SKP
IV PUSH
LDA  KCLF
JST Ul
LDA  KCCR
IV PUSH
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5857
5858
5859
5860
5861
5862
5863
5864
5865
5866
5867
5868
5869
5870
5871
5872
5873
5874
5875
5876
5877
5878
5879
5880
5881
5882
5883
5884
5885
5886
5887
5888
5889
5890
5891
5892
5893
5894
5895
5896
5897
5898
5899
5900
5901
5902
5903
5904
5905
5906

05734
05735

05736
05737
05740
05741
05742
05743
05744

05745

05746
05747

05750
05751
05752
05753
05754

05755
05756
05757
05760
05761

000215
000212

34 0104
0 01 05736
14 0004
0 02 00736
34 0004
140040
0 01 00116

0 10 05750

12 00100
01 00100

oo

000000
02 05754
10 05711
01 05750
106612

cNeoNoNe)

14 0001
54 1001
0 01 05756
14 0101
0 01 00116

* FI G FORTH FOR SERI ES- 16 MACHI NES

KCCR VFD 16, CCR
KCLF VFD 16, CLF
ENDC
*
* kkkk ’)TERM ’\lAL * Kk kK
PQTR SKS ' 104
IV *-1
ocP 4
LDA =1
SKS 4
CRA
JMWP  PUSH
*
* kkkk C:R * k k%
PCR JST CRLF
*
*NEXT
IRS IP
IV 1P
*
CRLF DAC  **
LDA  CRL1
JST  ouT2
JVP*  CRLF
CRLL VFD 8, CCR, 8, CLF
*

* PAPERTAPE ROUTI NES

*

I FN
PPTC CCP

I NA

JMP

OoCP

JMP

ENDC

DEBUG

I I

I FN
CCTC BSS
*

OCTL DAC
| AB
LDA
STA
CRA
LLR

PTW
"1
1001
*-1
'101
PUSH

PAGE

SKIP I F NOT BUSY

SELECT | NPUT MODE

SKI P | F READY

START READER
I NPUT

STOP READER

M5B ROTATES | NTO A
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5907
5908
5909
5910
5911
5912
5913
5914
5915
5916
5917
5918
5919
5920
5921
5922
5923
5924
5925
5926
5927
5928
5929
5930
5931
5932
5933
5934
5935
5936
5937
5938
5939
5940
5941
5942
5943
5944
5945
5946
5947
5948
5949
5950
5951
5952
5953
5954
5955
5956

* FI G FORTH FOR SERI ES- 16 MACHI NES

JST
JST
JST
JST
JST
LDA
JST
JST
LDA
JST
JST
L DA*
JST
JST

NEXT
I RS

XZRO
auTl

oCTC
OCT1
OCTL

* %

XSPC
auTl
DSPC
16, CSPC

I P
OCTL

DSPC
OCTL

DSPC
1,1
OCTL

DSPC
2,1
OCTL

DSPC
3,1
OCTL

DSPC
4,1
OCTL

DSPC
51
OCTL
DSPC
RP
OCTL

CRLF

I P
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5957
5958
5959
5960
5961
5962
5963
5964
5965
5966
5967
5968
5969
5970
5971
5972
5973
5974
5975
5976
5977
5978
5979
5980
5981
5982
5983
5984
5985
5986
5987
5988
5989
5990
5991
5992
5993
5994
5995
5996
5997
5998
5999
6000
6001
6002
6003
6004
6005
6006

05762
06116
06116

06216

06416

* FI G FORTH FOR SERI ES-16 MACHI NES PAGE 136
IVPE P
ENDC
Rk R R S S S O O O
*
*  STACKS AND BUFFERS
*
Rk R I b O R R R Sk kR R o b R Rk S b ok Sk S b o R R b Sk o
*
* 'XTIB, 'XRO', AND 'XUP' ARE ONLY USED I N BOOT- UP TABLE;
* THEREFORE THE AREAS DEFI NED HERE CAN BE MOVED AT RUN Tl ME.
XTI B BSS 42 TERM NAL | NPUT BUFFER
XR0O BES 50 FOR RETURN STACK
XUP BSS 100 ROOM FOR * 100 USER VARI ABLES
*
* NOTE - 'UP', 'OPENF', 'INTERM, AND DI SK BUFFERS ARE
* I NITIALI ZED AT COLD START, OR AT FIRST TI ME THROUGH.
*
*
IFN DI SK
*
* ROOM FOR 3 1K DI SK BUFFERS
*
* |NITIALI ZE BUFFERS UPDATE BI TS, AND TERM NATI NG NULLS, TO ZERO.
* NOTE - THESE BUFFERS ARE CLEARED AT COLD START, ANYVAY,
* BECAUSE A STAND- ALONE BOOT MAY NOT I NI TIALI ZE H GH MEMORY;
* AND ALSO SO THAT THE NUMBER OR LOCATI ON OF BUFFERS CAN BE
* CHANGED AT RUN TI ME.
DSKB OCT 0
BSS 512
ocT 0
ocT 0
BSS 512
ocT 0
ocT 0
BSS 512
ocT 0
ENDB EQU  * CAUTION - 'ENDB' - 'DSKB MUST BE EXACT MULTIPLE
* OF THE BUFFER LENGTH PLUS 4.
*
ENDC
*
* DI CTI ONARY STARTS HERE
XDP BSS 128 FOR DI CTI ONARY AND COVP. STACK
* THIS I'S JUST NOM NAL - SEE MSZ, BELOW
XS0 BSS 2 START OF COVPUTATI ON STACK

* 2 WORDS I N CASE OF EMPTY STACK

*
Rk S R S S S S O S R

*

* START-UP CODE - CALCULATE TOP OF MEMORY



6007
6008
6009
6010
6011
6012
6013
6014
6015
6016
6017
6018
6019
6020
6021
6022
6023
6024
6025
6026
6027
6028
6029
6030
6031
6032
6033
6034
6035
6036
6037
6038
6039
6040
6041
6042
6043
6044
6045
6046
6047
6048
6049
6050
6051
6052
6053
6054
6055
6056

05762
05763
05764

05765

05766

05767
05770
05771
05772
05773
05774
05775
05776
05777
06000
06001
06002
06003
06004
06005
06006
06007
06010
06011

06012
06013
06014
06015
06016
06017
06020
06021
06022
06023

06024

06025
06026

0 000000
140040
140500

0404 77

0 01 05772

0 02 00105
0 04 00104
0 02 00104
0 07 06034
100400
000000
0 04 00104
0 02 00104
0 04 00105
140040
0 04 00104
140401
0 02 00104
100040
0 01 05767
140401
0 04 00104
0 12 00104
0 01 05767

02 00105
04 00104
02 00104
06034
07 06035
07 00720
11 06036
101000
100000
000000

[eNeoNoNoNoNeNe]
o
)]

0 04 01007

0 02 05762
0 07 00736

* FI G FORTH FOR SERI ES- 16 MACHI NES

*

PAGE

LR E R R R R R R R R R R R R R R RS R EEEEEEREEEEEEEEEEEEES

ORG XTIB
MBZ DAC **
CRA
SSM
IFZ  XTND
LR 1
ENDC
* A PO NTS
IWP  MBZ2
*
MBZ1 LDA T2
STA* TL
LDA T1
MBZ2 SUB  MB4K
SPL
HLT
STA T1
LDA* T1
STA T2
CRA
STA* T1
cMVA
LDA* T1
SZE
IV MBZL
CVA
STA* TL
IRS* Tl
IV MBZL
*
* HAVE MEMORY HERE. ..
LDA T2
STA* TL
LDA T1
ADD  MB4K
SUB  NMBRV
SB =2
CAS  MXDB
NCP
SKP
HLT
*
*
STA  OXSO
*
* PATCH SO NEVER CALL AGAIN
LDA  MSZ
sB =1

DELI BERATELY OVERLAY

JUST TOP BI T

Dl VI DE BY 2

ONE BEYOND MAXI MUM MEMORY

PUT ORI G NAL DATA BACK (JUST I N CASE)

SHOULD ALWAYS BE POSI Tl VE
TRAP NEVER- ENDI NG LOOP

SAVE ORI G NAL CONTENTS
ALL ONES
DIDN T CLEAR

GET ALL ONES

SHOULD SKI P
DIDN T SKI P

PUT ORI G NAL DATA BACK

JUST ABOVE MEMORY
WORDS TO RESERVE
TWO WORDS FOR EMPTY STACK

OK - GREATER
OK - EQUAL
NO SPACE FOR DI CTI ONARY

SAVE CALCULATED TOP OF STACK

RETURN ADDRESS
PO NT AT JST

137



6057
6058
6059
6060
6061
6062
6063
6064
6065
6066
6067
6068

6069
6070

ABRT
ALOT
BASE
BG N
BLKS
BYE
CBS

CFA
CHPU

CNT1

06027 0 04 00104

06030 101000

06031 0 02 06030
06032 -0 04 00104
06033 -0 01 05762

06034 010000
06035 000000
06036 0 006316

00711 000021
00712 000040
00713 100000
00714 000004
00715 177777
00716 177760
00717 040000
00720 000002
00721 077400
00722 077577
00723 000077
00724 000200
00725 037577
00726 000007
00727 000011
00730 000003
00731 177773
00732 177764
00733 000177
00734 177400
00735 000377
00736 000001

000737
004347A  ABS
002250A  AND
002152A  BBUF
005134A BINA
003320A  BRAN
005631A  BYTE
000210A CCR
000242A  CELL
002376A  CHGT
000212A CL
000641A CWL
001042A  CNT2
002256A  COWP

* FI G FORTH FOR SERI ES- 16 MACHI NES

STA
NOP
LDA
STA*
JMP*
*
Ms4K DEC
MBRV VFD
MXDB DAC
*

ORG
FI'N

NXTZ EQU
END

004446A
001300A
001752A
000124A
000263A
001616A
000215A
001625A
000166A
001744A
000652A
001046A
002570A

Tl

*

Tl

MsZ

4096

16, RSRV

XDP+' 100

NXTY

*

ORGN
ABS1 004454A
AT 001565A
BCVWP  004032A
BL 001737A
BSCR  001760A
CADR  000111A
CDEL 000377A
CENT  001025A
CHP1 000207A
CLF 000212A
CWX  000663A
COLD 004427A
CON 001664A

M NI MUM DI CTlI ONARY SPACE

FOR CONSTANT POCL

AGAN
BACK

BLK
BULD
CAT
CEOT
CHPT

COLN

005253A
005125A
005371A
002072A
002712A
001572A
000256A
000204A
000176A
000255A
002735A
001632A
002127A

PACE 138



* FI G FORTH FOR SERI ES- 16 MACHI NES PACE 139

CR 000627A  CRAT 003746A CRL1 005754A  CRLF  005750A
CRPR  000251A CRT1 003761A CSP 002171A CSPC  000240A
CSTR 001605A CURR 002136A CZRO 000260A DAB1 004467A
DABS 004461A DBGW 000000A DDOT  005530A DDTR  005475A
DDUP  002345A  DEC 002651A  DFNL 003605A DFND  003562A
DFNS  004272A  DGS1 005462A DI G 005433A DGl 005451A
DIGA 000425A DIGS 005461A DG 000407A DIGX 000431A
DIGr 000416A DISK 000000A DIVU O001210A DLIT 004067A
DLT1 004077A DWNS  001502A DO 005167A  DOCL 000130A
DOCN  000140A DCODS  000152A DCES  002722A  DOT 005537A
DOTQ 003047A DOTR  005517A DQUS 000146A DOVC  004257A
DOVR  000143A DP 002041A DPL 002157A DPLS  001451A
DROP  001526A DTQL 003071A DT 003075A DITR1 003003A
DTR2 003020A DITR3 003022A DTRA  002777A  DUP 001541A
DvS1 004577A  DVS2 004604A DVUL 001232A  DVU2 001246A
DvU3 001252A DVU4 001262A  DVU5 001264A  DVU6 001267A
ECHO O000000A ECLF O000O001A EDGS 005402A ELSE  005320A
EMT O000610A EMI1 005672A  EMI2 005675A  ENC1 000543A
ENC2 000550A  ENC3 000556A ENC4  000561A ENCC  000566A
ENCL 000534A ENCX 000602A  END 005244A  ENDF  005145A
EQAL 002273A ERAS 003307A EROR 003662A ERR1 003671A
EXEC 000254A EXP1 003113A  EXP2 003123A  EXP3 003124A
EXP4  003151A  EXP5 003165A  EXP6 003166A  EXP7 003200A
EXPC  003103A FENC 002034A FILL 003267A FIND  000001A
FLD 002164A  FNDL 000445A FNDM  000511A FNDN  000525A
FNDS  000467A  FNDT  000475A FNDX  000453A  FNDY  000521A
FNDZ  000507A  FNUL 000000A FRGT  005066A FRVR 001412A

FRST  002057A FRTH 005652A GO 001104A CRTR 002315A
HERE  002240A  HEX 002636A  HLD 002203A HOLD 003335A
HSA 000001A | 000401A IDDT  003712A IF 005304A
IMVD  004222A IN 002077A IP 000100A ITR1 004153A

| TR2 004167A I TR3 004171A I TRA 004174A I TRS 004207A
| TR6 004211A | TRY 004212A I TRP  004152A KCCR  005734A
KCLF  005735A  KEY 000614A KPAD 000042A LBRC 002603A
LEAV ~ 001373A LES1 002307A  LES2 002311A LESS 002303A
LFA 002367A  LIMI  002065A LINK 005657A LIT 000241A
LIT1 004060A LOOP  005202A LTRL 004050A LTST  002357A
MAX 004507A  NAX1 004516A  MES2 005040A  MES3 005046A
MESS 005027A MN 004473A M N1 004502A MNS  001472A
MOD 004705A MOVE  000671A  MOWL 000702A  MB4K  006034A
MSLA  004555A MSMD  004737A  MSRV  006035A  MsT1 004544A
MSTR  004523A  MsZ 005762A  M5Z1 005767A  M5Z2 005772A
MXDB  006036A  NEXT  000122A  NFA 002405A  NFAl 002407A
NUL1 003256A  NUL2 003260A  NUL3 003262A  NULL 003225A
NUML 003527A  NUMR 003550A  NuMB 003555A NUMB  003510A
NXT1 000136A NXTW 000236A  NXTX 001115A NXTY O000711A
NXTZ  000737A  O1ST  001017A COCT 002662A  OFST  002120A
CLMI  001020A ONE 001722A ONEP  002223A OR 001306A
ORGN  001000A OTrSK 001004A QUP 001006A QUT 002104A
auTl 005702A  QUT2 005711A OVER 001520A  OXSO 001007A



* FI G FORTH FOR SERI ES- 16 MACHI NES PAGE 140

OXTB  001011A PABT 003653A PAD  003351A PARN  004302A
PCR  005745A PDTQ 003031A PEMI  005665A PFA  002423A
PFND  000440A PKEY 005717A PLOP  005216A PLUS  001443A
PNML  003443A PNM2  003476A PNVB  003501A PNUM  003442A
POP  000113A POP2 000112A PORG 001767A PPTC  005755A
PQTR 005736A PREV ~ 002216A PSCD 002675A PSTR  001546A
PTKL  004770A PTK2 005002A PTK3 005005A PTK4  005021A
PTR  004755A PTRC 000634A PTRK 004767A PTW  000001A
PUSH 000116A PUT  000125A QCMP  002472A QCSP  002534A
QERL  002464A QER2 002465A QERR  002455A QEXC  002506A
QDG 002553A QPRS 002522A QSTK  004123A QIRM  000623A
QUT 004313A QURY 003211A QUST 005545A QUTL  004320A
QUT2  004322A QUT3  004341A R 001416A RBRC  002612A
RNUM  002176A ROT  002325A RP 000101A RP1  000102A
RPET  005267A RPOP  000227A RPSH 000220A RPST  001345A
RSRV  000000A RZRO 002004A SCR  002111A SCSP  002443A
SEMC 005636A SEM  001647A SGN1  005430A SIGN  005420A
SLMD 004665A SLSH 004675A SMDG 002625A SMS  001361A
SPAT  001324A SPC1 005362A SPC2  005365A SPCE  002335A
SPCS  005352A SPST  001332A SSD1  004627A SSD2  004643A
SSDV  004607A SSLA  004726A SSMD 004715A STAR  004655A
STAT  002144A STOD 004434A STOP 001056A STOR 001577A
SUB  002266A SWAP 001533A SZRO 001777A T1 000104A
T2 000105A T3 000106A T4 000107A T5 000110A
TASK 005663A THEN 005161A THRE 001732A TIB  002011A
TICK 005051A TLNK 005657A TOGL 001557A TOR  001402A
TWO  001726A TWOP  002231A TYPL 002760A TYP2  002767A
TYP3  002770A TYPE 002750A UDOT  005554A ULES  004103A
UNTL  005232A UP 000103A UPPR 003612A UPRL  003617A
UPR2  003643A USE  002210A USER 001710A USLA  001205A
UST1  001150A UST2 001152A UST3  001157A UST4  001161A
UST5  001164A UST6 001172A UST7  001173A UST8  001174A
USTR 001120A VAR  001700A VCAB 004237A VLSl  005574A
VLS2 005607A VLST 005564A VOCL  002051A WARN  002026A
WDTH  002017A WENT  001057A WHIL  005341A WNT1  001061A
WNT2  001067A WORD 003363A \WRDL  003400A WRD2  003402A
X4P4  001024A XDO  000372A XDP  006216A XGO  001103A
XLL1  000324A XLL2 000327A XLL3 000337A XLL4 000361A
XLOP  000322A XOR  001316A XPLO 000354A XRO  006116A
XSO  006416A XTIB 005762A XTND 000000A XTSK  005657A
XUP  006116A XWNT  001102A XXSO  001023A XXVC  005656A
XZRO 000424A ZBRL 000312A ZBRA 000277A ZEQD  001430A
ZEQL 001426A ZEQU 001423A ZERO 001716A ZLES 001435A

0000 WARNI NG OR ERROR FLAGS
DAP-16 MOD 2 REV. C 01-26-71



