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NAM Copyright :FQRTH Interest Group 
OPT NOG,PAG 

* filename FTH7.21 
* === FORTH-6800 06-06-79 21:OO 

* 
* This listing is in the XBLZC DOEiAIN and 
* may be freely copied or published with the 
* restriction that a credit line is printed 
* with the material, crediting the 
* authors and the FORTH INTEREST GROUP. 
* 
* === by Dave Lion, 
* == with he lp  from 
* == Bob Smith, * == LaFarr Stuart, * -- -- The Forth Interest Group 
* === FO Box 1105 
* == San Carlos, CA 94070 * === and 
* = Unbounded Cmputing * == 1134-K Aster Ave. 
* --= Sunnyvale, CA 94086 
* 
* This version was developed on an AM1 EVK 300 PRCrrO * qstm using an ACIA for the I/O. All terminal 1/0 
* is done in three subroutines: 
* PEMIT ( word # 182 ) 
* PKEY ( 183 ) 
* m'Em( 184 ) * 
* The FORTH words for disc related I/O follow the  model 
* of the FOm Interest Group, but have not been 
* tested using a real disc. 
* 
* Addresses in this implementation reflect the fact that, 
* on the developnent system, it was convenient to 
* write-protect memory at hex 1000, and leave the first 
* 4K bytes write-enabled. As a conseauence, code fram 
* location $1000 to lable ZZZZ could be put in FOM. 
* Minor deviations fran the model were made in the 
* initialization and words ?STPCK and FORGET 
* in order to do this. * 

* 
NBLX EQU 4 # of disc buffer blocks for virtual memory 
MEMEND EUtJ 132fNBLK+$3000 end of ram 
* each block is 132 bytes in size, 
* holding 128 characters 
* 
~P~ $3FFF absolute end of all ram 
ACIAC EQU SF'E3CE the ACTA control address and 
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ACI AC+1 

SSB W # O N I C  ASSlDU3LER 

data address for PROTO 

PAGE 2 
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* MEMORY MAP for this 16K system: * ( positioned so that systems with 4k byte write- * protected segments can write protect FORTH ) * 
* addr. contents pointer init by * **** ............................. ******* ****** 

substitute for disc mass memory 

* 320F * 4 buffer sectors of VIF?TUAL MEMORY 
* 3000 
* >>>>>> memory from here up must be RAM <<<<<< * 
* 27FF * 6k of ramable "FORTH" 
* 
* the VI#rZJAL FC)RrH MACHINE 
* 
* 1004 <<< h?ARM STAHT ENTRY >>> 
* 1000 <<< COLD STPRT ENI'RY >>> * 
* >>>>>> 
* FFE * 
* FB4 * 
* 
* 
* 
* F30 
* F2F 
* I 
* I 
* v * 
* - -  
* I 
* I * 
* 183 * 
* 
* 150 * 
* 148 * 
* 100 
* M) * 
* EO * 
* 0000 

memory from here down must be R E M  <<<<<< 
RETURN STACK base <= RP 

INPUT LIhT BUFFER 
holds up to 132 characters 
and is scanned upward by TN 
starting at TIP 

DATA STACK 
grows downward from F2F 

DICTIONARY grows upward 

end of rawdictionary. 
"TASK" 

wFDHTH" ( a word ) 

start of rsm-dict ionary. 

<=, <== CmfrEXT 
' --- ---- CURRENT 

user #l table of variables <= UP 
registers b pointers for the virtual machine 
scratch area used by v~rious words 
lowest address used by ET>KI'I-l 

FIRST 

TIB 
SPO , SINIT 

DPINIT 
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* * * 
* 
* (XXVEWIONS USED IN THIS PROGRAM ARE AS F O U S :  
* 
* IP points to the current instruction ( pre-increment mode ) 
* RP points to second free byte (first free word) in return stack 
* SP (hardware SP) points to first free byte in data stack * 
* when A and E hold one 16 bit FORTH data word, * A contains the high byte, B, the low byte. * * * 

OOEO 

OOEO 

OOEE 
OOEB 
OOEC 

OOEE 

OOFO 
00F2 
00 F4 
00F6 

ORG $EO variables 

used as scratch by (FIND) ,J!XLOSE,CM3VE,EMIT,KEY, 
SP@ , mp,ms> ,COLD 

These locations are used by the TRACE routine : 

TRLIM RMB 1 the count for tracing without user intervention 
TRF..CEM RME 1 non-zero = trace mode 
BRKPT RMB 2 the breakpoint address at which * the program will go into trace mode 
VECT RMB 2 vector to machine code * (only needed if the TRACE routine is resident) 

W 
I P 
RF' 
UP * 
* 

Registers used by the MRTH virtual machine: 
Starting at SOOFO : 

RMB 2 the instruction register points to 6800 code 
RME 2 the instruction pointer pints to pinter tc 6800 ~ 2 s  
RMB 2 the return stack pointer 
RMB 2 the pointer to bese of current user's 'USE3' table 

( altered during multi-tasking ) 
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This system is shown with one user, but edditional users 
may be added by a l locat ing additional user tables: 
UORIG2 RMB 64 data t ab le  for  user #2 

* 
* 
* 
* 
* 
* Some of t h i s  s t u f f  g e t s  i n i t i a l i z ed  during * COLD s t a r t  and N4RM s t a r t :  
* [ names correspond t o  FORTH words of similar  (no X) name I 
* 

OK- $100 
WRTG RMB 6 
XSPZER RMB 2 
XRZERO RME3 2 
XTIB Rm 2 
X W I I X H  RElB 2 
mRN RMJ3 2 
XFENCE RElB 2 
XDP RMB 2 
XVOCL RMl3 2 
XBLX m 2 
XIN RME? 2 
xm RMB 2 
XSCR REB 2 
XOFsFl' m 2 
Xrnh'r RME? 2 
XCURF RMB 2 
XSTATE RME 2 
XBASE RyE 2 
XDPL RMB 2 
XFLD RME 2 
XCSP RMB 2 
X R N U M R M E  2 
XHLD RMB 2 
XDELRY RMB 2 
XCOLUM 2 
IOSTAT RME 2 

m 2 
F!MB 2 
RME 2 
RME3 2 

3 reserved var iables  
i n i t i a l  top of da ta  stack for t h i s  user 
i n i t i a l  top of re turn  stack 
s t a r t  of terminal input buffer 
name f i e l d  width 
warning message mode (0 = no disc)  
fence for FOE-ET 
dict ionary pointer 
vocabulary linking 
d i s c  block being accessed 
scan pointer in to  the  block 
cursor posi t  ion 
d i sc  screen being accessed ( O=terminal ) 
disc  sector o f f s e t  for multi-disc 
l a s t  m r d  i n  primary seerch vocabulary 
l a s t  word i n  extensible vocabulary 
flag for ' i n te rp re t '  or 'compile' modes 
nunber base for  I/O numeric conversion 
decimal p i n t  place 

current  stack posit ion,  for  compile checks 

carriage return delay count 
carriage width 
last acia s t a t u s  from write/read 
( 4 spares! ) 

end of user table ,  s t a r t  of corrunon system variables 

* 
* 
* 
* 
* 
* 
XUSE RMB 2 
XPREV W B  2 

RMB 4 * ( spares 1 
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* These things, up  through the  l a b l e  'REND', a r e  overwritten 
* a t  t i m e  of cold load and should have the same contents 
* as  shown here: * 

FCB SC5 imnediate 
FCC 4,FORTH 
FCB $28 
FDB NOOP-7 

FORTH FDB DODOES,DOVDC,$81AOITASK-7 
FEE 0 * 
FCC " (C) Forth I n t e r e s t  Group, 1979" 

FCB $84 
FCC 3,TASK 
FCB SCB 
FDB mm-a 

TASK FDB COCOL,FEMIS * 
REND EQU * ( first empty location i n  dict ionary ) 



Copyright:FORl'H I n t e r e s t  Group SSB MNEMONTC ASSEMBLER PA= 7 

* The FOFtl7-I program ( address  $1000 t o  $27FF ) is wr i t t en  * so  t h a t  i t  can be i n  a #,M, o r  write-protected i f  des i red  
ORG $1000 

* ######>> screen 3 << * 
........................... 
** C O L D  E N T R Y  ** ........................... 

1000 01 ORIG NOP 
1001 7E 1F 96 JMP C W  

........................... 
** W A R M  E N T R Y  ** ........................... 

NOP 
JMP WENT w a m s t a r t  code, keeps cur ren t  d i c t iona ry  i n t a c t  

*f**** s t a r t u p  p a r m e t e r s  ....................... 
* 

FDB $6800,0000 c p  & rev is ion  
FDB 0 topnost word i n  FOl?TH vocabulary 

BACKSP FDB $7F backspace charac ter  f o r  e d i t i n g  
UPINIT FDB UORIG i n i t i a l  user a rea  
STNIT FDB ORIGSDO i n i t i a l  t o p  of  da t a  s tack  
FINIT FDB OFUG2 i n i t i a l  top of  r e t u r n  s tack 

FDB ORIG-$DO terntins1 input  buffer  
FDF 31 i n i t i a l  name f i e l d  width 
FDB 0 i n i t i a l  warning mode (0 = no d i s c )  

FENCIN FDF REND i n i t i a l  fence 
DPIMT FDE REND cold s t s r t  value f o r  DP 
VOCINTFDB F'ORTH+8 cold s tar tvalueforVOC-LINK 
COLINTFDB 132 i n i t i a l  terminsl  c a r r i a g e  width 
DELTNT FDB 4 i n i t i a l  ca r r i age  r e tu rn  d e l ~ y  ................................................. 
* 
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* 
* ######>> screen 13  << 
PULABX PUL A 24 cycles  u n t i l  'NEXT' 

PUL B 
STABX STA A 0 ,X 16 cycles u n t i l  'NEXT' 

STA E 1,X 
BRA NEXT 

GETX LDA A 0,X 
LDA B l , X  

E)USHBA PSH B 
PSH A 

18 cyc les  u n t i l  'NEXT' 

8 cyc les  u n t i l  'NEXT' 

* "NEXT" takes  38 cycles i f  TRFCE is removed, * 
* and 95 cyc les  i f  PDT t rac ing .  * 

t h e  v i r t u a l  m a c h i n e  = = = = =  - - 
1034 DE F2 NEXT LDX IP 
1036 08 INX pre- incr  ement mode 
1037 08 INX 
1038 DF F2 STX IP 
103A EE 00 hEXT2 LDX 0,X g e t  W which po in t s  t o  CFA of word t o  be done 
103C DF FO NEXT3 STX W 
103E EE 00 LDX 0,X g e t  VECT which p i n t s  t o  executable code * - - 

* The next i n s t ruc t ion  could be patched to JMP TRACE - - 
* i f  a TRACE rout ine  is avai lable:  - - 
* - - 

JMP 0,X 
r n P  
JMP TRACE ( an a l t e r n a t e  f o r  t h e  above ) 
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* 
* ----- >> 1 << 

3043 83  FCB $83 
1044 4C FCC 2,LIT 
1046 D4 FCB $D4 
1047 00 00 FDB 0 
1049 10 4B LIT FDB *+2 
104B DE F2 LDX I P  
104D 08 INX 
104E 08 INX 
104F DF F2 STX I P  
1051 A6 00 LDA A 0,X 
1053 E6 01 LDA B 1 , X  
1055 7E 10 32 JMP PUSHBA * 

* # # # # # # > >  s c r een  1 4  << 
* ===--= >> 2 << 

1058 1 0  5A CLITEE FDB *+2 
105A DE F2 LDX I P  
105C 08 INX 
105D DF F2 STX I P  
105F 4F CLR A 
1060 E6 01 L m  B 1 , X  
1062 7E 10  32 JMP PUSHBA * 

* ====== >> 3 << 
1065 87 FCB $87 
1066 45 FCC 6 ,EXECUTE 
106C C5 FCB SC5 
106D 10  43 FDB LIT-6 
106F 10 71 EXEC FDB *+2 
1071 30 T S X  
1072 EE 00 LDX 0,X 
1074 31 I N S  
1075 31 I N S  
1076 7E 10 3C JMP NEXT3 * 

* ######>>  s c r een  15 << 
* ====- >> 4 << 

K B  $86 
FCC 5,BRANCH 
Fee SC8 
FDB EXEC-10 

BRAN FDB ZBYES Go s tea l  code i n  ZBRANCH * 
* ====-- >> 5 << 

FCB $87 
FCC 6,OBRANCH 
FCB $C8 
FDB BRAES-9 

ZERFN FDB *+2 
PUL A 
PUL B 
ABA 
BNE 

NOTE: t h i s  is d i f f e r e n t  from LITERAL 

l i n k  o f  zero to  t e rmina t e  d i c t i o n a r y  scan 

( t h i s  is an  i n v i s i b l e  word, w i th  no header ) 

g e t  code f i e l d  address  (CFA) 
pop s t ack  
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BCS ZBNO 
ZBYES LDX TP 

LDA B 3,X 
LDA A 2,X 
A m  B IWl  
A D C A  IP 
STA B IPtl 
S T A  A IP 
JMP NEXT 

ZBNO LDX IP 
INX 
INX 
STX IP 
JMP NEXT * 

* ####t#>> screen 16 << 
* ==-== >> 6 << 

FCB $86 
FCC S,(LOOP) 
FCB $A9 
FDB ZBRAN-10 

XIX>OP FDE3 *+2 
CLR A 
m B #1 
ERF XPMP2 

* 
* ===== >> 7 << 

FCE $87 
FCC 6 ,  (+LXX)P) 
F'CB $A9 
FDB x m F - 9  

XPLLOP FDB *+2 
PUL A 
PUL B 

XPLOP2 TST A 
BFL XPMF 
ZSR XPTAPS 
SEC 
SBC B 5,X 
SBC A 4,X 
SPL ZBYES 
E2A X P m  

* the subroutine : 
XPLOPS LDX w 

ADD B 3,X 
ADC A 2 , X  
STA B 3,X 
STA A 2,X 
RE * 

XPLOF BSR XPLDPS 
SLB B 5,X 
SBC A 4,X 
SMI ZBYES 
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Note: code is shared with BRANCH, (+IXX)P), (IIX)PI 

no branch. Th i s  code is shared w i t h  (+UXlP) & {LDOP). 
jump over branch delta 

get set to increment counter by 1 
go s tea l  other guy's code! 

Note: +LOOP has an un-signed loop counter 
get increment 

forward looping 

f a l l  thru 

add it  to  counter 

store new counter value 
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10F8 84 
10F9 28 
l O F C  A9 
1 OFD 10  C1 
lOFF 11 01 
1101 DE F4 
1103 09 
1104 09 
1105 09 
1106 09 
1107 DF F4 
1109 3 2  
l l O A  33 
l l O B  A7 02 
l l O D  E7 03 
l lOF 32 
1110 33 
1111 A7 04 
1113 E7 05 
1115 7E 10 34 
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done, d o n ' t  branch back xpmm INX 
INX 
INX 
I N X  
,FIX RP 
ERA ZBNO use  ZBRAN t o  skip over  unused d e l t a  * 

* ##+I###>> s c r een  17 << 
* ====== >> 8 << 

FCB $84 
FCC 3 ,  (Do) 
F'CE $A9 
FDB XF'TAX)PlO 

XDO FDB *+2 T h i s  is t h e  RUNJTIME DO, not t h e  COMPILING DO 
LDX RP 
DEX 
DEX 
DEX 
DEX 
STX RP 
PUL A 
PUL E 
STA A 2 , X  
STA B 3,X 
PUL A 
PUL B 
STA A 4,X 
STA B 5,X 
JMF' NEXT * 

* ====== >> 9 << 
FCB $81 
F'CB $C9 
FDB XDD-7 
FDB *+2 
LDX RP 
INX 
INX 
JElP GETX 

* 
* ######>> s c r een  18 << 
* -= >> 10  << 

FCB $85 
FCC 4,DIGIT 
FCB $D4 
FDB 1-4 

DIGIT FDB *+2 
TSX 
LaA A 3,X 
SUB A #$30 a s c i i  zero 
BMI DIGIT2 I F  LESS THAN ' O ' ,  ILCEGPL 
CMP A #$A 
BMI DIGIT0 I F  '9 '  OR LESS 
CMP A #$I1 
BMI DIGIT2 i f  less than "An 
CMP A #$2B 

WTE: l e g a l  i npu t  range is 0-9, A-Z 
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AND B #$3F 
INX 
STX PD 
LDX PA0 
LDF A 0 , X  
m 
STX PA 
CBA 
BNE PFIND4 

PFIND2 LDX PA 
LDA A 0,X 
TNX 
STX PA 
LDX PD 
LDA B 0,X 
INX 
STX PD 
TST B 
BPL PFIND8 
AND B #$7F 
CBP 
BEQ FOUND 

PFIND3LDX 0,X 
BNE PFINDl * 

t not  found : 
* 

l l A l  4F CLR A 
l lA2 5F CLR B 
llA3 7E 10 32 JMP PUSHBA 
llA6 11 P F I m  CBA 
llA7 27 DE BEQ PFIND2 
llA9 DE EO PFIND4 LDX PD 
llAB E6 00 PFIND9 LDA B 0,X 
l l A D  08 INX 
llAE 2A FB BPL PFJND9 
l l B O  20 EB BRA PFIND3 * 

* found : 
* 
FOUND L D A A  PD 

LDA B PIN1 
A m  B t 4  
ADC A #O 
PSH B 
PSH A 
m A  PC 
PSH A 
CLR A 
PSH A 
m B #1 
JMP PUSHBA 
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update PD 

get count from arg 

i n i t i a l i z e  PA 
compare lengths 

is d i c t  e n t r y  neg. ? 

clear s i g n  

g e t  new l i n k  
continue i f  l i n k  not=O 

scan forward to end of t h i s  name 

compute CFA 

PSH A 
CLR A 
PSH A 
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l lC9 C6 01  LDA B #1 
llCB 7E 10 32 JMP PUSHEA * 

* ######>>  screen 20 << 
* r===-= >> 12 << 

FCB $87 
FCC 6,ENCIDSE 
E'CB SC5 
FDB PFTND-9 

* W E  : 
* FC means o f f s e t  (bytes) to F i r s t  Character o f  next word * EW 11 " to End o f  W r d  
* NC 11 " to Next Character to  s t a r t  next enclose a t  

l l D 8  11 DA ENCIDSFDB *+2 
l l D A  31 INS 
llDB 33 PUL B now,get t h e  lw byte, f o r  an 8-bit de l imi t e r  
l l D C  30 TSX 
l l D D  EE 00 LDX 0,X 
llDF 7F 00 EO CLR N * wait  f o r  a non-delimiter or a NU' 
l l E 2  A6 00 ENCL2 A 0,X 
l lE4 27 24 BEQ ENCL6 
l lE6  11 CBA 
l lE7 26 06 BNE ENCW 
l lE9 08 INX 
llEA 7C 00 EO INC N 
l l E D  20 F3 BRA ENCL2 

i fomd f i r s t  charcter .  Push IT 
l lEF 96 EO ENCW LI?A A N found f i r s t  char.  
l l F l  36 PSH A 
l l F 2  4F CLR A 
11F3 36 PSH A * wait  f o r  a de l imi t e r  o r  a NUL 
l lF4  A 6  00 ENCU LDA A 0 ,X 
l lF6  27 19  BEQ ENCL7 
llF8 11 CEA 
l l F 9  27 06 BEQ ENCL5 
IlEB 08 INX 
llFC 7C 00 EO INC N 
l l F F  20 F3 BRA ENCLA * found EW. Push it 
1201 D6 EO ENCL5 LDA B N 
1203 4F CLR A 
1204 37 PSH B 
1205 36 PSH A 

advance and push NC 
1206 5C INC B 
1207 7E 10 32 JMP PUSHBA 

* found NUL before non-delimiter, t he re fo re  t h e r e  is no word 
120A D6 EO ENCL6 LDA B N found NUL 
120C 37 PSH B 

. 120D 36 PSH A 
120E 5C INC B 
120F 20 02 BRA ENCL7+2 * found NLTL following the w r d  instead of SPACE 
1211 D6 EO ENCL7 LDA B N 

CHECK FOR DELIM 

ckech f o r  delim. 
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1213 37 PSH B 
1214 36 PSH A 
1215 D6 EO ENCLS LDA B N 
1217 7E 10 32 JMP PUSHBA 

SSB MNEMONTC ASSEMBLER PAGE 15 

save EW 

save NC 
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* 
* ##A###>> screen 21 << 
* The next 4 words call systewdependant I/O subroutines 
* which are listed after word "->" ( lable: "arrow" ) 
* i n  the dictionary. * 
* -- --->> 13 << 

12PA 84 FCB $84 
12lB 45 FCC 3,EMIT 
12lE D4 E'CB $D4 
121F 11 CE FDB ENCUX-10 
1221 12 23 EMIT FDB *+2 
1223 32 PUL A 
1224 32 PUL A 
1225 BD 23 00 JSR PEMIT 
1228 DE F6 LDX UP 
12ZA 6C 1B INC XOVPtl-UORIG,X 
1222 26 02 BNE *+4 
122. 6C 1A INC XOVP-UORIG,X 
1230 7E 10 34 JMP NEXT * 

* ===---r= >> 14 << 
1233 83 FCB $83 
1234 4B FCC 2,KEY 
1236 D9 FCB SD9 
1237 12 1A FDB EMIT-7 
1239 12 3B KEY FDB *+2 
1233 BD 23 17 JSR PKEY 
123E 36 PSH A 
123F 4F CLR A 
1240 36 PSiI F 
1241 7E 10 34 JMP NEXT * 

* ====== >> 15 << 
1244 89 FCB $89 
I245 3F FCC 8,?TERMINAL 
1241 cc Fa3 $CC 
124E 12 33 FDB KEY-6 
1250 12 52 QTERM FDB *+2 
1252 BD 23 2F JSR PQTER 
1255 5F CLR B 
1256 7E 10 32 JMP PUSHBA * 

* ===== >> 16 << 
1259 82 FCB $82 
12% 43 FCC 1,CR 
12% D2 K B  $D2 
12% 12 44 FDB QTERM-12 
1233 12 60 CR FDB *+2 
1260 BD 23 3C JSR X R  
1263 7E 10 34 JMP NEXT * 

* ######>> screen 22 << 
* X-r >> 17 << 

FCi3 $85 

stack the flag 
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takes ( 43+47*count ) cycles 

move parameters t o  scratch area 

FCC 4,CMOVE source, dest ination,  count 
Fa3 SC5 
FDB CR-5 

CMOVE FDB *+2 
LDX #N 
LDA B #6 

CMOVl PUL A 
STA A 0,X 
INX 
DEC B 
BNE CMOVl 

CMOV;! L W  A N 
LOA E N+1 
SUE B A1 
SBC A #O 
LSTA A N 
STA B N+1 
BCS cmv3 
LDX N+4 
LDA A 0,X 
IhX 
STX N t 4  
LDX N+2 
STA A 0,X 
IhX 
STX N+2 
BRA CMOV2 

CMCV3 JMP NEXT * 
* #k####>> screen 23 << 
* ===== >> 18 << 

FCB $82 
FCC 1,u* 
FCB $AA 
FDB CM3VE-8 

USTAR F'DB *+2 
BSR USTARS 
I N S  
I N S  
JMP PUSHBF * 

* The following is a subroutine which 
* mu1 tip1 i e s  top 2 words on stack,  
* leaving 32-bit resul t :  high order word i n  A,B 
* l o w  order word i n  2nd word of  stack. * 
USTPB LDA A 816 bits/word counter 

PSH A 
CLR A 
CLR B 
TSX 

USTAR2 FOR 
rnR 
DEC 
BMI 
BCC 

s h i f t  multiplier 

done? 
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Am B 4,X 
AIX A 3,X 

USTAR3 ROR A 
ROR B shift result 
BRA USTAR2 

USTAR4 INS d q  counter 
ms * 

* ######>> screen 24 << * --==== >> 19 << 
12C5 82 ETB $82 
12C6 55 FCC 1,U/ 
12C7 AF FCB $AF 
12C8 12 9D FDB USTAR-5 
120 12 CC USIASH FDE *+2 
1202 86 11 LDA A #17 
12CE 36 PSH A 
12CF 30 TSX 
12DO A6 03 LDA A 3 ,X  
12D2 E6 04 LDA B 4,X 
12D4 A 1  01 USLl CMP A 1,X 
12D6 22 09 BHI USW 
12D8 25 04 BCS USK 
12DA El 02 CMP B 2,X 
l2DC 24 03 K C  USW 
12DE OC USL2 CLC 
12DF 20 05 BRA USIA 
12E1 EO G2 USW SUB B 2,X 
12E3 A2 01 SBC A 1,X 
12E5 OD SEC 
12E6 69 06 USIA ROL 6 , X  
12E8 69 05 FOL 5,X 
12EA 6A 00 DEC 0,X 
12EC 27 06 BEQ USL5 
12EE 59 ROL B 
12EF 49 ROL A 
lZFO 24 E2 K C  
12F2 20 ED BRA 
12F4 31 USL5 INS 
12F5 31 INS 
12F6 31 INS 
12F7 31 INS 
12F8 31 INS 
12F9 7E 14 7E JMJ? S W 4  * 

* #####!I>> screen 25 << * ---- >> 20 << 
FCB $83 
FCC 2,AND 
FCB $C4 
FDB USIASH-5 
FDB *+2 
PUL A 
PUL B 
TSX 
AND B 1,X 

AND 

SSB MNEMONlC ASSEMBLER PAGE 18 

reverse quotient & remainder 
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( 1309 P.4 00 A 0,X 
13GE 7E 10 28 JMF' S T A B  * 

* ====== >> 21 << 
130E 82 FCE $82 
130F 4s FCC 1,OR 
1310 D2 FCB $D2 
1311 12  E'C !DB AND-6 
1313 1 3  1 5  FD5 "4-2 
1315 32 PUL A 
1316 33 PtSL B 
1317 30 =X 
1318 EA 01 ORA B 1 , X  
131A M 00 ORE, A 0,X 
131C 7E 10 28 JK? STFBX * 

* ===---=\ ,> 22 << 
131F 83 FCB $83 
1320 58 FCC 2,XOR 
1322 D2 FCR $D2 
1323 13 OE FrlP OR-5 
1325 13 27 XOR FDE? *+2 
1327 32 PC% A 
132E 33 PUL B 
1325 30 TSX 
132A E8 01 EOR E 1 , X  
132C A8 00 ECR A 0,X 
1322 7E 10 26 JMP STA8X * 

* + # k f g + > >  screen 26 << 
* ====== >> 23 << 

1331 83 FCB $83 
1332 53 K C  2,SP@ 
1334 CC FCB SCO 
1335 13  1F FDB XOR-6 
1337 13 39 SPAT FDB *+2 
1339 30 TSX 
133A DF EO STX N 
133C CE 00 EO I D X  #N 
133F 7E 10 2E JMP GMX * 

* ---==- >> 24 << 
1342 83 FCB $83 
1343 53 FCC 2,SP! 
1345 A l  E'CB $A1 
1346 13  31 FDB SPAT-6 
1348 1 3  4A SPS?DR FDB *+2 
134A DE F6 LDX UP 
134C EE 06 LDX XSPZEF!-UORIG, X 
134E 35 TXS watch it ! X and S are not equal. 
134F 7E 10 34 JMP NEXT * 

* ====== >> 25 << 
FCB $83 
FCC 2,RP! 
FCE $ A 1  

scratch area 
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1356 13  42 FDB SPSrOR-6 
1358 13  5A RPSTOR FDB *+2 
135A FE 10 14 LDX RINIT 
135D DF F4 STX RP 
135F 7E 10 34 JMP NEXT * 

* --=- >> 26 << 
1362 82 FVrB $82 
1363 3B FCC 1,;s 
1364 03  FCB SD3 
1365 13  52 FDB RPS?OR-6 
1367 13 69 SEMIS FDB *+2 
1369 DE F4 IDX RP 
136B 08 INX 
136C 08 INX 
136D DF F4 STX RP 
136F EE 00 LDX 0,X 
1371 7E 10 36 JMF' NEXIU2 

* 
* # # # # # # > >  screen 27 << * ==s== >> 27 << 

1374 85 FCB $85 
1375 4C K C  4,LEAVE 
1379 C5 SC5 
137A 13 62 FDB SEMIS5 
137C 13 7E LEAVE FDB *+2 
137E DE F4 LDX RP 
1380 A6 02 LDA A 2,X 
1382 E6 03 LDA B 3,X 
1384 A7 04 STA A 4,X 
1386 E7 05 STA B 5,X 
1388 7E 10 34 JME' NEXT * 

* ===== >> 28 << 
138B 82 FtE $82 
138C 3E FCC 1 , ) R  
138D D2 FCB $D2 
138E 13 74 FDB LEAVE-8 
1390 13  92 TOR FDB *+2 
1392 DE F4 LDX RP 
1394 09 DEX 
1395 09 DEX 
1396 DF F4 STX 
1398 32 PLC A 
1399 33 PUL B 
139A A7 02 STA A 2,X 
139C E7 03 STA B 3,X 
139E 7E 10 34 JMP NEXT * 

* =or=== >> 29 << 
13A1 82 FCB $82 
13A2 52 FCC l , R >  
13A3 BE FCB $BE 
13A4 13  8B FDB 2014-5 
13A6 13  A8 FmMR FDB *+2 
13A8 DE F4 LDX RP 

SSB MNEMONIC ASSEMBLER PAGE 20 

i n i t i a l i z e  from rom constant 

get address we have j u s t  finished. 
increment t h e  r e tu rn  address & do next word 



Copyright :FOm Interes t  Group 

LDA A 2,X 
LDF B 3,X 
TNX 
INX 
STX RP 
JMP PUSHBA * 

* ====== >> 30 << 
K E  $81 
K B  $D2 
FDE FROMR-5 
mE3 *+2 
LDX RP 
INX 
INX 
JMP GETX * 

* ######>>  screen 28 << * ====== >> 31 << 
FCE $82 
K C  1,0= 
FCB $ED 
FEE3 R-4 

Z E N  F B  *+2 
TSX 
CLR A 
CLR B 
LDX 0,X 
ENE ZQU2 
IK B 

ZEQU2 TSX 
JMP STABX * 

* ====== >> 32 << 
F'CB $82 
FCC 1,0< 
FCE $BC 
FDB ZEQCF-5 

ZLESS FDB *+2 
E X  
LDA A #$80 
AND A 0,X 
BEQ ZLESS2 
CLR A 
LDA B #1 
JMP STABX 

ZLESS2 CLR B 
JMP STABX * 

* ######>> screen 29 << * ===== >> 33 << 
FCB $81 
F'CB $AB 
FDE3 ZLESS-5 

PLUS FDE *+2 
PUL A 

SSB MNEMONIC ASSEMBLER 

check the s ign b i t  

i f  neg. 

PAGE 21 
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PI& B 
TSX 

13F6 EB 01 ADD B l , X  
13FS A9 00 ADC A 0,X 
13FA 7E 10 28 JMP STABX * 

* =-- >> 34 << 
13FD 82 FCB $82 
13FE 44 FCC 1,D+ 
13FF AR E'CB $AB 
1400 13 ED FDB PLUS-4 
1402 14 04 DPLUS F'DB *+2 
1404 30 TSX 
1405 OC CLC 
1406 C6 04 Lm B #4 
1408 A6 03 DPLUS2 LDA A 3,X 
140A A9 07 ADC A 7,X 
140C A 7  07 ST.4 A 7,X 
140E 09 DEX 
140F 5A DEC B 
1410 26 F6 BNE DPLIIS2 
1412 31 INS 
1413 31 INS 
1414 21 INS 
1415 31 INS 
1416 7E 10 34 JMP NEXT * 

FCC 
FCE 
FDB 

MINUS FDB 
TSX 
NEG 
BCS 
NEG 
BR4 

MINUS2 COM 
MINUS3 JMP * 
* ====== >> 

FCB 
FCC 
FCE 
FDB 

DMTNUS FDB 
TSX 
COM 
COM 
COM 
NEG 
BNE 
INC 
BNE 
INC 

1 ,x  
MINUS2 
0 ,x 
MINUS3 
0 ,x 
NEXT 

SSB MNEMONIC ASSENBLER PAGE 22 
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144D 26 02 BNE DMINX 
144F 6C 00 INC 0,X 
1451 7E 10  34 DMINX JMP NEXT * 

* ######>> screen 30 << 
* ==== >> 37 << 

1454 84 FCB $84 
1455 4F FCC 3 , m R  
1458 D2 FCB $D2 
3459 1 4  31 FDE DMINUS-9 
145B 14 5D OVER FPB *+2 
145D 30 TSX 
145E P6 02 LDA A 2,X 
3460 E6 03 LDA B 3,X 
3462 7E 10 32 JM? PUSHBA * 

* ====== >> 38 << 
1465 84 FCB $84 
1466 44 FCC 3,DROP 
1469 DO FCE $DO 
146A 14 54 FDE OVER-7 
146C 1 4  6E DROP FDP *+2 
146E 31 INS 
146F 31 INS 
1470 7E 10 34 J W  NEXT * 

* ===== >> 39 << 
1473 84 FCE $84 
1474 53 FCC 3 , m P  
1477 DO FCE $DO 
1478 1 4  65 FDB DROP.7 
147A 14 7C SFtW FDB *+2 
147C 32 PUL A 
147D 33 PC? B 
147E 30 TSX 
147F EE 00 LDX 
1481 31 INS 
1482 31 INS 
1483 37 PSH B 
1484 36 PSH A 
1485 DF EO STX N 
1487 CE 00 EO LDX #N 
148A 7E 10  2E JMP GETX * 

* ====== >> 40 << 
148D 83 FCB $83 
148E 44 K C  2,DUP 
1490 DO FCB $DO 
1491 14 73 FDB SWAP-7 
1493 1 4  95 DUP FDB * t 2  
1495 32 PUL A 
1496 3 3  PUL B 
1497 37 PSI3 B 
1498 36 PSH A 
1499 7E 10 32 JMP PUSHBA * 

SSB MNEMONIC ASSEMBLER PPGE 23 
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CAT 

get stack data 

add & store low byte 

add & store hi byte 

* ######>> screen 31 << * --=-A= >> 41 << 
149C 82 F'CB $82 
149D 2B FCC I,+! 
149E A1 FCB $A1 
149F 14 8D FDB IXTP-6 
14A1 14 A3 PSTOFE E'DB *+2 
14A3 30 TSX 
14A4 EE 00 LDX 0,X 
14A6 31 INS 
14A7 31 INS 
14A8 32 PUL A 
14A9 33 PUL B 
14AA EB 01 ADD B l,X 
14AC E7 01 STA B 1,X 
14AE A 9  00 ADC A 0,X 
1480 A7 00 STA A O,X 
14B2 7E 10 34 JMP NEXT * 

*. ====== >> 42 << 
FCB $86 
FCC 5,XGGLE 
FCB SC5 
FDB PSTORE-5 

W L E  FDE DXOL,OVER,CAT,XOR,SWFP,CSrORE 
FDB SEMIS * 

* ##+I###>> screen 32 << 
* ===== >> 43 << 

14CC 81 FCB $81 
14CD CO FCB $CO 
14CE 14 B5 FDB TOGGLE-9 
14DO 14 D2 FDB *+2 
14D2 30 E X  
14D3 EE 00 LDX 0,X 
14D5 31 INS 
14D6 31 INS 
14D7 7E 10 2E JP?P GETX 

* 
* ===-- >> 44 << 

14CA 82 FCB $82 
14DR 43 K C  1,C@ 
14DC CO FCB SCO 
14DD 14 CC FDB AT-4 
14DF 14 El FDB *+2 
14E1 30 TSX 
14E2 EE 00 LDX 0,X 
14E4 4F CLR F 
14E5 E6 00 LDA B 0,X 
14E7 31 INS 
14E8 31 I N S  
14E9 7E 10 32 JMP PUSHBA 

* 
* --== >> 45 << 

K B  $81 
FCB $ A 1  

get address 
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FDB CAT-5 
SrORE FDB *+2 

TSX 
LDX 0,X 
INS 
INS 
JMF' PULABX * 

* =-= >> 46 << 
FCB $82 
FCC 1,C! 
FCB $A1 
FDB STORE-4 

CSTORE FDB *+2 
TSX 
LDX 0,X 
INS 
INS 
INS 
PUL B 
STA B 0,X 
JMP NEXT 

SSB MNEMONIC ASSEMBLER PAGE 25 

get address 
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* 
* ##I###>> screen 33 << * ---- >> 47 << 

FCB $C1 i n e d i a t e  
FCB $BA 
FDB CSTORE-5 

COUBI FDB DOCOL,QEXEC,SCSP,CURENT,AT,m,SrORE 
FDB CREATE,RERAK 
FDB PSCODE 

* Here is the  I P  pusher for allowing 
* nested words i n  the v ir tual  machine: * 
* ( ;S is the  equivalent un-nester ) 

DOCOL LDX RP 
DEX 
DEX 
STX RP 
LDA I! IP 
m B I W l  
STA A 2 , X  
STA B 3 , X  
L'DX W 
JMP NEXT+2 * 

* --- --->> 48 << 
KIB $Cl 
FCB SBB 
FDB C O W 4  

S W  FDF! MXIOL,OCSP,~IL,SEMIS,SMUIXZ,LBREK 
FDB SEMIS * 

* A#####>> screen 34 << 
* ---= >> 49 << 

E'CB $88 
FCC 7,CONSTANT 
FCB $D4 
FDB SEMI-4 

CCN FDB DOCOL, CREATE, SMUDGE, COMMP, PSCCDE 
EOCKW LDX W 

LDA I! 2,X 
LDA B 3,X 
J PVSHBA * 

* =-%=== >> 50 << 
FCB $88 

make roam i n  the stack 

Store address of the high level word 
that  kle are starting to execute 
G e t  f i r s t  sub-word o f  that de f in i t ion  
and execute it 

; imnediatecode 

A & 6 now contain the constant 
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A,B now contain the address of the variable 

FCC 7 , W A B L E  
FCB $C5 
FDB CON-11 

VAR FDB DOCOLICON,PSCODE 
DOVAR LDA A W 

Lm B Wl 
ADD B #2  
ADC A CO 
JMP PL'SHBF * 

* ====== >> 51 << 
FCB $84 
FCC 3 ,USER 
FCB $D2 
FDB W3-11 

USER FDB DXOL,CON,PSCODE 
m U S E R  LDX w get offset  into user 's  table 

L,DA A 2,X 
LDA B 3,X 
ADD E UP+1 add to  users base address 
A X  A UP 
JMP PUSHBA push address of user's variable * 

* ######>> screen 35 << * ===== >> 52 << 
F'CB $81 
F'CB $BO 
FDB USER-7 

ZERO FDB Dxaj 
FDB 0000  * 

* ====== >> 53 << 
FCB $ 8 1  
FCB $El  
FDF Z E D 4  

Oh7 FDB DOCON 
FDB 1 * 

* ====== >> 54 << 
FCR $81 
FCB $B2 
FDF ONE-4 

T W  FDB DOCON 
FDF 2 * 

* =r-= >> 55 << 
FCB $81 
FCB SB3 
FDB Tw-4 

THREE FDB DOCON 
FDB 3 * 

* ====== >> 56 << 
FCB $82 
FCC 1,BL 
FCB $CC 
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ascii blank 
FDB THREE-4 

BL FDB DOCON 
FDB $20 * 

* --==== >> 57 << 
FCE $85 
FCC 4,FIRST 
K.B $D4 
mlB B G 5  

FIRST FIB DOCON 

* FDB -528 (132*NBLK) 

* === >> 58 << 
FCB $85 
FCC 4 ,LIMIT ( the end of memory +1 ) 
FCB SD4 
FDB FIRST-8 

LIMIT FDB E O N  
FDB MEMEND * 

* ====== >> 59 << 
FCB $85 
E'CC 4 ,BDW (bytes/buf fer)  
FCB SC6 
FDB LIMIT-8 

BBUF FDB DXON 
FDB 128 * 

* ====== >> 60 << 
FCB $85 
FCC 4, B/SCR (bloc ks/scr een) 
FCB $D2 
FDB BBUF-8 

BSCR J?DB COCON 
FDB 8 

* blocks/screen = 1024 / "B/BUF1' = 8 
* 
* ==== >> 61 << 

FCB $87 
FCC 6,WRIGIN 
FCB $CE 
F'DB BECR-8 

PORIG FDB IXXOL, LIT, ORIG , PLUS 
FDB SEMIS * 

* ######>> screen 36 << 
* ----= >> 62 << 

M3B $82 
FCC 1,SO 
FCB SBO 
FDB FORIGlO 

SZrn FDB DOUSER 
FDB XSPZEEUlRIG * 

* === >> 63 << 
FCB $82 

PAGE 28 
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FCC 
FCB 
FDB 

RZERO FDB 
FDB * 

* ===== >> 
FCB 
FCC 
FCB 
FD3 

TIB FDB 
FDB * 

* ===== >> 
FCB 
FCC 
FCB 
m 

WTDTH FDB 
FDB * 

* ====== > > 
FCB 
FCC 
Fc?3 
FDB 

WARN FDB 
FDB * 

* =--=== >> 
FCE 
FCC 
FCB 
FDB 

FENCE FDB 
FDB * 

* ==-= >> 
FCB 
FCC 
FCB 
FDB 

DP FDB 
FDB * 

* c===e > > 
FCB 
FCC 
FCB 
FDB 

VOCLTN FDE 
FDE * 

* ---- >> 
FCB 

64 << 
$83 
2 ,TIB 
SC2 
RZERO-5 
LOUSER 
XTI B-UORIG 

68 << 
$82 
1,DP points to f i r s t  free  byte at end of dj.ctionsry 
$DO 
FENCE-8 
DOUSER 
XDP-UORI G 

6 8 . 5  << 
$88 
7 ,VOC-LINK 
SCB 
DP-5 
DOUSER 
XVOCGUORlG 
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K7C 2,BIX 
FCB SCB 
FDB VCCLIN-11 

BlX FDB DOUSER 
FDB XBLK-UORIG * 

* =-r >> 70 << 
FCB $82 
FCC 1 ,IN scan pointer for input l i n e  buffer 
FCB SCE 
PDB BLK-6 

IN €Dl3 DOUSER 
FDB XIN-UORIG * 

* 7---- >> 71 << 
FCB $83 
FCC 2 , m  
FCB SD4 
FDB IN-5 

OUT FDB DOUSER 
FDB XCUFUORIG * 

* ===== >> 72 << 
FCB $83 
FCC 2 , X R  
FCB SD2 
FDB OUT-6 

SCR FDB COUSER 
FDB XSCR-UORIG 

*######>> screen 37 << * 
* ====== >> 73 << 

FCB $86 
FCC 510FFSET 
FCB $D4 
FDB SCR-6 

OFSET FDB IXUSER 
FDB XOFSE7FUDRIG * 

* ------ >> 7 4  << 
FCB $87 
FCC 6,COWEXl' points to  pointer to  vocab to  search f i r s t  
ETJ3 $D4 
FDB OFSET-9 

CONlXT FDB DOUSER 
FDB XCONT-U3RIG * 

* --=== >> 75 << 
FCB $87 
FCC 6,CURRENT p o i n t s  to  ptr. t o  vocab being extended 
F'CB $D4 
FDB CONTXT-10 

CURENT F'DB DOUSER 
FDB XCURR-LXIRIG * 

* ---- ----- >> 76 << 
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FCB 
FCC 
FCB 
FDB 

STATE FDB 
FDB * 

* ==== > > 
ETB 
FCC 
FCB 
FDE 

BFSE FDE 
FDB 

* 
* ===== > > 

FCE 
K C  
FCF 
FI??? 

DPL FD13 
FDE3 

* 
* ===== > > 

FCB 
FCC 
FCF 
FDE 

FID FDB 
FDB * 

* -----= > > 
FCB 
FCC 
FCB 
FDB 

CSP FDE 
FDF * 

* ===== >> 
FCB 
FCC 
FCB 
FDB 

RNUM FDB 
FDB 

* 
* ===== >> 

FCB 
FCC 
FCB 
FDE 

HLD FDB 
FDB * 

* ====== > > 

$85 
4,STATE 1 if compiling , 0 if not 
$C5 
CURI_'NP-10 
DO'JSER 
XSTATE-UORIG 

77 << 
$84 
3,BASE number base for a l l  input & output 
SC5 
STATE-8 
DGUSER 
BASE-UORIG 

78 << 
$83 
2, DPL 
SCC 
BASE-7 
DOUSER 
X3PGW)RIG 

80 << 
$83 
2,CSP 
$DO 
FLD-6 
DOUSER 
XCSPUORIG 

82.5 <<== SPECIAL 
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FCB $87 
FCC 6,CCLUMNS line w i d t h o f  terminal 
FCB $D3 
FDB HLD-6 

COLUMS mlB DOUSER 
FDB XCOLUMS-UORIG * 

* ######>> screen 38 << * ===== >> 83 << 
FCB $82 
FCC 1,1+ 
FCB $AB 
FDB COLWS-10 

ONEP FDB m O L , m , P L U S  
FDB SEMIS * 

* ==--== >> 8 4  << 
FCB $82  
FCC 1 , 2 +  
FCB $AB 
FDB m ~ - 5  

m P  FDB COCOL,1W3,PLUS 
FDB SEMIS * 

* ====== >> 85 << 
F'CB $84 
FCC 3 , m  
FCB $C5 
FDB W P - 5  

HERE' FDB DXOL,DP,AT 
FIB SEMIS * 

* ====== >> 8 6  << 
F a  $85 
FCC 4 ,ALT1MT 
FCE $D4 
FDB . HERE-7 

ALLOT FDB DOCOL,DP,PSrORE 
FDB SEMIS * 

* -----= >> 87 << 
FCB $ 8 1  
F'CB SAC 
FDB ALLMT-8 

COMMA FDB MXIOL HERE, SrORE 'IW I ALJDT 
FDB SWJE * 

* =-=== >> 88 << 
FCB $82 
FCC 1 , C ,  
FCB SAC 
FIB cmm-4 

CCOMM m)B DXOL , HERE, CSTORE , O W ,  A L W T  
FDB SEMIS * 

* ====-- >> 89 << 

PAGE 32 
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- FCB $81 
FCB SAD 
FIB CCOMM-5 

SUE FDB DOCOL,MINuS,PLUS 
FDB SEMIS * 

* =-== >> 90 << 
FCB $81 
FCB $BD 
FDB SUB-4 

ECUAL FDB DOCOL,SUB,ZEQU 
FDB SEMIS * 

* ===== >> 91 << 
177D 81 FCB $81 
177E BC FCB $BC 
177F 17  71 FDB EQUAL-4 
1781 17 83 LESS FDB *+2 
1783 32 PUL A 
1784 33 PUL B 
1785 30 TSX 
1786 A 1  00 CMP A 0,X 
1788 31 I N S  
1789 2E 09 BGT LESST 
178B 26 04 BNE LESSF 
1780 El 01 CMP B 1 , X  
178F 22 03 PHI LESST 
1791 5F LESSF CLR B 
1792 20 02 BRA LESSX 
1794 C6 01 LEEST LIP, B #1 
1796 4F LESSX CLR A 
1797 31 I N S  
1798 7E 10 32 JMP PUSHBA * 

* ===-= >> 92 << 
179B 81 FCB $81 
17% BE FCB $BE 
179D 17  7D FDB LESS-4 
179F 15 25 GREAT FDB DOCOL,SWAP,LESS 
17A5 1 3  67 FDB SEMIS 

* 
* =====r >> 93 << 

17A7 83 FCE $83 
17A8 52 FCC 2,ROT 
17AA D4 FCB $D4 
17AB 17 9B FDB GREAT-4 
17AD 15 25 ROT FDB DOCOLr?DR,SWPIFROMR,SWAP 
17B7 1 3  67 FDB SEMIS * 

* ===- >> 94 << 
17B9 85 FCB $85 
17BA 53 FCC 4,SPACE 
17BE C5 FCB SC5 
17BF 17 A7 FDE ROT-6 
17C1 15 25 SPACE F'DB DOCOL,BL,EMTT 
17C7 1 3  67 FDB SEMIS 

PAGE 33 



Copyright:FORlTi Interest Group SSB MNJ2MOMC ASSEMBLER 

* 
* ====== >> 95 << 

FCB $83 
FCC 2,MM 
FCE $CE 
FDB SPACE-8 

MIN FDE? DOCOL,OVER,OVER,GREAT,ZBRAN 
FIB MIN2-* 
FDB SWAP 

MIN2 FDB DROP 
FDB SEMIS * 

* ----= >> 96 << 
17E1 83 FCB $83 
17E2 4D FCC 2,MAX 
17E4 08 FCB SD8 
17E5 17 C9 FDB MIN-6 
17E7 1 5  25 MAX FDB COCOL,OVER,OVER,LESS,ZBRAN 
17F1 00 04 FDB MAX2-* 
17F3 1 4  7A FDB SWAP 
17F5 1 4  6C MAX2 FDB DROP 
17F7 1 3  67 FDB SEMIS * 

* =-== >> 97 << 
F'CB $84 
FCC 3 ,-DUP 
FCB $DO 
FDE MPX-6 

DDUP FDB D L ,  DUP, ZBRAN 
FDB CDUP2-* 
FDJ3 iXTP 

2DUP2 FDB SEMIS * 
* ######>> screen 39 << 
* ====== >> 98 << 

180C 88 FCB $88 
180D 54 FCC 7,TPAVESE 
1814 C5 FCB $C5 
1815 17  F9 FDB DDLP-7 
1817 1 5  25 TRAV FIB DOCOL,,!mU? 
181F 14 5B TRFV2 FCB OVE3,PLUS,CLITER 
1821 7F FCB $7F 
1822 14 5B FD3 OVER, CAT, LESS, ZBRAN 
182A FF F1 FCB TFAV2-* 
182C 14 7A FDB SWTAP,DROP 
1830 1 3  67 FPB SEMIS * 

* --- ----->> 99 << 
1832 86 F'CB $86 
1833 4C FCC 5,LATEST 
1838 D4 FCE $D4 
1839 1 8  OC F3B TRAV-11 
183B 15 25 LATEST FDB C@COL,CURENT,AT,AT 
1843 13 67 FDB SEMIS * 

* ====== >> 100 << 

PAGE 34 
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FCB 
FCC 
FCB 
FDB 

LFA FDB 
FCB 
FDB 
FDB * 

* ====== > > 
FCB 
FCC 
FCB 
FDB 

CFA FDB 
FDB * 

* ====== >> 
FCB 
FCC 
FCB 
FDB 

NFA FDB 
FCB 
FDB 
FDB * 

* ====== > > 
FCB 

2, LFA 
SC1 
LATESF9 
DOCOL,CLITER 
4 
SUB 
SEMIS 

102 << 
$83 
2 ,NFA 
$C1 
CFA-6 
DOCOL , CLITER 
5 
SuB,ONE,MINUS,TFaV 
SEMIS 

1878 50 FCC 2,PFA 
187A C1 FCB SC1 
187B 18 62 FDB NFA-6 
187D 15 25 PFA FDB DOCOL,ONE,TRAV,CLITER 
1885 05 FCB 5 
1886 13 F1 FDB PLUS 
1888 13 67 FDB SEMIS * 

* # # # # # # > >  screen 40 << * ===== >> 104 << 
188A 84 FCB $84 
188B 21 FCC 3, !CSP 
188E DO FCB $DO 
188F 18 77 FDB PFA-6 
1891 15 25 SCSP FDB DOCOL,SPAT,CSP,SIDRE 
1899 13 67 FDB SEMIS * 

==> > 
E'CB 
K C  
FCB 
FDB 
FDB 
FDB 
FDB 
FDB 
FDB 

105 << 
$86 
5 ,?ERROR 
$D2 
SCSP-7 
DOCOL , SWW, ZBRAN 
QERR2-* 
ERROR, BRAN 
Q W - *  
DROP 
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QERR3 FDB SEMIS * 
* r-= >> 106 << 

frCB $85 
FCC 4,?COMP 

$m 
FDB QERR-9 

QCOMP FDB COCOL, STATE, AT, ZEQU ,CLITER 
mB $11 
FIB QERR 
Fm SEMIS * 

* ==== >> 107  << 
K B  $85 
K C  4,?MEC 
K B  $C3 
FIB WMP-8 

QEXEC FDB DOCOL, STATE, AT I CLITER 
X B  $12 
F QERR 
FDB SEMIS * 

* ----- ---- >> 108 << 
EX33 $86 
FCC 5,?PAIFS 
FCB $D3 
FDB QEXEC-8 

QPA I R S  FDB DOCOL, SUE, CLITER 
FCB $i3 
PDB QERR 
FDR SEMIS * 

* ==== >> 109 << 
FCB $84 
K C  3,?CSP 
a;rS $DO 
FDB QPAIRS-9 

QCSP FDB WCOL, SPAT , CSP , AT, SUB CLITER 
FCB $14 
FDB QERR 
FDB SEMIS * 

* -==- >> 110 << 
$88 

FCC 7 ,?WADING 
FCB $C7 
FDB QCSP-7 

QWAD F D  DOCOLIBLK,AT,ZEQZJ,CLITER 
K B  $16 
FDB QERR 
E3B SEMIS * 

* ######>> screen 41 << 
* ===== >> 111 << 

K B  $87 
K C  6,CQMPILE 

PAGE 36 
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HEX 

DEC 

FCB $C5 
FDB QLOAD-11 

COMPIL FDB DOCOL,OCOMP,FROMR,'IWDP,IXTP,~R,FT,CClMMA 
FDB SEMIS * 

* ==== >> 112 << 
FCB $C1 
FCB $DB 
FDB COMPIL-10 

LBRAK FDB DOCOL,ZERO,STATE,S?DRE 
FDB SEMIS * 

* --==== >> 113 << 
FCB $81 
FCB SDD 
FDB LBRAK-4 

RBRAK FDB DOCCL,CLITER 
FCB $CO 
FDB STATE,STORE 
FDB SEMIS * 

* ====== >> 114 << 
FCB $86 
FCC 5,s- 
FCB $C5 
FDB RBM-4  

SMUDGE FDB DOCOL,LATEST,CLITER 
EYB $20 
FDF TOSGLE 
FDB SEMIS * 

* --==== >> 115 << 
FCB $83 
FCC 2 ,  HEX 
FCB $DB 
FDE SMUDGE-9 
FDB DOCOL 
FDB CLITER 
FCB 16 
FDB BASE, STORE 
FDB SEMIS * 

* -=== >> 1 1 6  << 
FCB $87 
FCC 6,DECIMAL 
FCB SCC 
FDB HEX-6 
FDB DOCOL 
FDB CLITER 
FCB 1 0  note: hex "A" 
FDB EASE, STORE 
FDB SEMIS * 

* ######>> screen 42 << * ===== >> 1 1 7  << 
FCB $87 

[ imnediate 
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FCC 6,(;CODE) 
FCB $A9 
FDB DEC-10 

PSCODE FDB ~OL,FROMR,WP,LATEST,PFA,CFA,S?DRE 
FDB SEMIS * 

* ===== >> 118 << 
FCB $C5 
FCC 4, ;CODE 
FCB $C5 
FDB PSCODE-10 

SEMIC FDB DOCOL,QCSP,COMPILfPSCODEfS~~LBRAK,QsTACK 
FDB SEMIS 

* note: "QSTACK" will be replaced by "ASSEMBLER" l a t er  * 
* ######>> screen 43 << 
* ===== >> 119 << 

FCE $87 
FCC 6,<FUTLDS 
FCB $D3 
FDB SEMIC-8 

BUILDS FDB DOCOL,ZERO,CON 
FDB SEMIS * 

* ====== >> 120 << 
19DF 85 FCB $85 
19EO 44 FCC 4,DOES> 
19E4 BE K B  $BE 
19E5 19 CD FDB BUILDS- 1 0 
19E7 1 5  25 DOES FDB COCOLIFROMR,TFX>P,DTESTIPFAtSTORE 
19F3 19  A 5  FDB PSCODE * 
19F5 96 F2 DODOES LDF. F I P  
19F7 06 F3 LDA E IPtl 
19F9 DE F4 LDX RP 
19FB 09 DEX 
19FC 09 DEX 
19FD DF F4 STX RP 
19FF A7 02 STA A 2,X 
lAOl E7 03 STA B 3,X 
1A03 DE FO LDX W 
1A05 08  INX 
lAO6 08 INX 
1A07 DF EO SIX N 
1A09 EE 00 LDX 0 , X  
lAOB DF F2 STX I P  
lAOD 4F CLR A 
lAOE C6 02 LDA B #2 
I A l O  DB El  ADDE N+1 
IA12 99 EO ADC A N 
1A14 37 PSH B 
1A15 36 PSH A 
1A16 7E 10 3A JMP NEXT2 * 

* ######>> screen 44 << 
* ===== >> 121 << 

make roan on return stack 

push return address 

g e t  addr of pointer to run-time code 

stash it i n  scratch area 
get new I P  

g e t  address of parameter 

and push i t  on data stack 
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1A19 85 FCB 
l A l A  43 FCC 
l A l E  D4 FCB 
l A l F  19 DF FDB 
1A21 15 25 C(XTNT FDB 
1A2B 13 6 7  FDB * 

* ==-=== > > 
1A2D 8 4  FCB 
1A2E 54 FCC 
1A31 C5  FCB 
1A32 1A 19 FLY3 
1A34 15 2 5  TYPE FDB 
1A3A 00 18 FDB 
1A3C 1 4  5B FDB 
u 4 4  11 1 C  TYPE2 FDB 
1A4C F F  F 8  FDB 
1A4E 1 0  8 2  FDB 
1A50 00 0 4  FDE3 
1A52 1 4  6C TYPE3 FDB 
lA54  13  67 TYPE4 FDB * 

* ===5= >> 
1A56 8 9  FCB 
1A57 2D FCC 
1A5F C7 FCB 
1A60 1A 2D FDB 
lA62 15  2 5  M'RAIL FDB 
1A6A 1 4  5B I Y ~ R A L ~  FDE 
1A78 1 7  69 FDB 
lA7C 0 0  0 8  FDB 
1A7E 13 7C FDB 
1A82 00 06 FDB 
1A84 15 AA MTAL~ FDB 
1A88 1 0  BA M'RAL4 FDP 
1A8A F F  EO FDB 
1A8C 13 67 FDB * 

* =====>> 
FCB 
FCC 
FCB 
FD3 

PDOTO FDB 
FDB 
FDB * 

* -=- > > 
FCB 
FCC 
FCB 
FDB 

DOTO FDB 
FDB 
FCB 
FDB 

$85 
4 ,COUNT 
$D4 
DOES-8 
DKOL,DUP,UJEP,SW\PrCAT 
SEMIS 

1 2 2  << 
$84 
3,TYPE 
SC5 
COUIW-8 
DOCOL,DDUP,ZBRAN 
TYPE3-* 
OVER, PLUS 1 SWAP, XDO 
I , C A T , W T , X U D P  
TYPE2-* 
BRAN 
m 4 - *  
DROP 
SEMIS 

1 2 3  << 
$89  
8 ,-TRAILING 
$C7 
TYPE-7 
DOCOL,DUP,ZERO,XDO 
OVER,OVER,PLUS,ONE,SUB,CAT,BL 
SUB, ZBRAN 
DI'RAL3-* 
LEAVE, BRAN 
m 4 - *  
m,sm 
XIXXlP 
lTRAL2-* 
SEMIS 

1 2 5  << 
SC2 
1, ." 
$A2 
PDO?yF7 
E @ L  
CLITER 
$22 ascii quote 
STATE,AT,ZBRAN 
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FDB DOTQ1-* 
FDB COMPILIPWIQ,WRD 
E'DB H E R E I C F T ~ O N E P , ~ ~ B R A N  
FDB m 2 - *  

DOTQl FDB W R D r H E R E , m , T Y P E  
m 2  FDB SEMIS * 
* #####I>> screen 45 << 
* == >> 1 2 6  <<== MACHINE DEPENDENT 

FCF $86 
FCC 5,?STACK 
FCB $CB 
FDE DOTQ-5 

QSTFC3K FDB DOCOL, CLTTER 
FCB $12 
FDB FORIG,AT,~,SUB,SPAT,LESS,aNE 
FDB QERR 

* prints 'empty stack' * 
QSTAC2 FDE SPAT 
* Here, we compare with a va lue  at least 128 
* higher than d i c t .  ptr. (DP) 

FDB HERE, CLITER 
FCB $80 
FDB PLUS, LESS, ZBRAN 
FDl3 QSTAC3-* 
FDB T W  
FDB QERR 

* prints ' f u l l  stack' * 
QSTAC3 FDB SEMIS * 
* ===== >> 127 << this word's function 
* is done by ?STACK in t h i s  version * FCB $85 
* FCC 4 ,?FREE 
* FCB SC5 
* FDB QSTACK-9 
* QF'REE FDB DOCOL I SPAT, HERE I CLITER * FCB $80 
* FDB PLUS,LESS114JDIQERR,SEMIS 
* 
* ######>> screen 46 << 
* =-== >> 128 << 

FCB $86  
FCC 5,EXPECT 
FCB $D4 
FDB STACK-9 

EXPECT FDB DOCOL I OVER, PLUS OVER XDO 
EXPEC2 FLB KEY, DUP,CLITER 

FCB $OE 
FDB PORIGIFTI EQUAL, Z B W  
FDB EXPEC3-* 
FDB DROP,CLITEE 
FV3 8 ( backspace character to emit ) 
FDB OVER,I,EQUAL,CUPtFROMR,~,SUBtPL~ 
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FDB TOR, SUB, BRAN 
F EXPEC6-* 

EXPEC3 FDB DUP,CLITER 
FCB SD ( carriage return 1 
FDB EQUAL,ZBRF.N 
FDB EXPEC4-* 
FDB LEAVE,DROP,BL,ZERO,BRAN 
FDB EXPEC5-* 

EXPEC4 FDB DUP 
EXPEC5 FDB I ,CSTORE, ZERO, I ,CNEP, STORE 
EXPEC6 FDB EMIT,2WQP 

FDB EXPEC2-* 
FDB DROP 
FDB SEMIS * 

* ====== >> 129 << 
FCB $85 
FCC 4,QUERY 
FCB $D9 
FDB EXPECT-9 

QUERY FDB DXOL,TIB,AT,COLUMS 
FDB AT,EXPECT,ZERO,IN,STORE 
FDB SEMIS * 

* ====== >> 130 << 
FCB SC1 inanediate < carriage return > 
FCB $80 
FDE QUERY-8 

NULL FDB IXCOL, BLK , AT, ZBRAN 
FDB NULL2-* 
mlE ONE, BLK, PSTORE 
FDB ZEm,IN,STORE,BLK,AT,BSCR,K>D 
FDB ZEQU 

* check for end of screen 
FDB ZFRAN 
FDB NULL1-* 
FDB QEXEC , FROMR , DROP 

NULLJ FDE BRAN 
FDB NULL3-* 

NULL2 FDB FFCMR,DROP 
NULL3 FDB SEMIS * 
* ######>> screen 47 << 
* I==== >> 133 << 

FCB $84 
FCC 3,FILL 
FCB $CC 
FDB NULG4 

FILL FDB E O L ,  SWAP,TOR ,OVER, CSrORE,DUP,WP 
FDB FROMR,ONE,SUB,CMOVE 
FDB SEMIS * 

* ===== >> 134 << 
FCB $85 
FCC 4,ERASE 
FCB $C5 
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PAD 

FDB FILL-7 
ERASE FDB DOCOLIZE~,FTLG 

FDB SEMIS * 
* ===== >> 135 << 

FCB $86 
FCC 5,BIANKS 
FCB $D3 
FDB ERASE-8 

BUI\NKS FDB DXOL, BL, FILL 
FDB SEMIS * 

* >> 136 << 
FCB $84 
FCC 3 ,mLD 
FCB $C4 
E'DB B L A K - 9  

HOLD FDB DOCOL,LIT,$FFFF,HLD,PSTORE,HLD,AT,CSTORE 
FDB SEMIS * 

* ====== >> 137 << 
FCB $83 
FCC 2,PAD 
E'CB SC4 
FDB HOD7 
FDB DOCOL, HERE I CLITER 
FCB $44 
FDB PLUS 
F SEMIS * 

* ######>>  screen 48 << 
* ==== >> 138 << 

FCF $84 
FCC 3,WRD 
FCB SC4 
FDB PAP6 

WRD FDB DXOL , BLK AT ZBRAN 
FDF WFUl2-* 
FDB BLK,FTfBTXXIKfBRAN 
FDF bORD3-* 

W 2  FDE TIB ,AT 
WDRD3 FDB IN,AT,PLUSfSWAP,ENCWpHEREfCLITER 

FCB 34 
FDB BLAM(S,TN,PSrORE,OVER,SUB,mR,R,HERE 
FDE CSrORE , PLUS HERE, CRJEP , FFKMR, CMOVE 
FDB SEMIS 

* 
* ######>> screen 49 << * ===r= >> 139 << 

FCB $88 
FCC 7 r ( m E R )  
FCB $A9 
FDB WRD-7 

PNUMB FDB WCOL 
PNUMBZ FDB ONEP I DUP, TDR, CAT, BASE ,AT, DIGIT, ZBRAN 

FDB PNUMB4-* 
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FDF 
FDB 
FDB 
FDB 

PNtM33 FDB 
FDB 

PNUMB4 FDB 
FDB * 

* =r=== >> 
FCB 
FCC 
FCB 
FDB 

NZ.rMB FDB 
FCC 
FDB 

NUMB1 FDB 
FDB 
FDB 
FDB 
FCC 
FDB 
FIX3 

NUMB2 FDB 
FDB 
FDB 

NUMB3 FDB 
* 
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W,BASE,AT,USTAR,DROP,ROT,BASE 
AT,USTAR,DPLLJS,DPL,AT,ONEP,ZBRAN 
PNUMB3-* 
ONE,DPL,PSQRE 
FROMR, BRAN 
F'NuMB2-* 
FROMR 
SEMIS 

140 << 
$86 
5, NUMBER 
$02 
PNUME-11 
WOLtZERO,ZERO,~,WPtCINEP,CAT,~ITER 
n- r~ minus s ign 
EQUAL,DUP,TDR,PLUS,LIT,$FFFF 
DPL,S'iDREp=,DUP,CAT,EL,SUE 
ZERAN 
EuTUMB2-* 
DUP,CAT,CLITER 
D l  II 

SUB,ZERo,QERRIZERO,BRAN 
m 1 - *  
DROP I FROMR, ZEmN 
MMB3-* 
DMINUS 
SEMIS 

* ====== >> 141 << 
FCB $85 
FCC 4,-FIND 
FCB SC4 
FDB NUME-9 

DFIND FDB EOL,BL,WIRD,HEREICONIXT,ATtAT 
FDB PFIND,DUP,ZQU,ZBRAN 
FDB D F m 2 - *  
FDB DROP,REREILATEFT,PFIND 

DFIND2 FDB SEMIS * 
* ######>>  screen 50 << * ------ ------ >> 142 << 

M3B $87 
FCC 6,(ABORT) 
FCB $A9 
FDB DFINLF8 

PABO#r FDB DOCOL,AW3HT 
FDB SEMIS * 

* ==-r >> 143 << 
FCB $85 
FCC 4,ERROR 
FCB SD2 
FDB PABOW10 

ERROR E'DI? DOCOL , WARN, AT ZLESS 
FDB ZBRAN 
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* note: WARNING is -1 to abort, 0 to print error # * and 1 to print error message from disc 
ID76 00 04 FDB ERROR2-* 
ID78  I D  5E FDB PABOWT 
1D7A 17 2C ERROR2 FDB HERE, COUNT, TYPE, PWIQ 
1D82 04 FCB 4,7 

K C  " ? "  
( bell 

ID84  20 
1D87 22 7B FDB MESS,SPS?DR,IN,AT,BLK,AT,QUIT 
ID95 1 3  67 FDB SEMIS * 

+ ===- >> 144 << 
ECB $83 
FCC 2 ,  ID. 
FCB $AE 
FDB ERROe8 

IDDOT FDB MXOL, PAD,CLTTER 
FCB 32 
FDB CLITZR 
FCB $5F f underline ) 
FDB FILL,DrJP,PFA,LFA,OVER,SUB,PAD 

.SWAP, CMOVE ,PAD,COUWT, CLITER 
FCB 31 
FDB ANTI, TYPE, SPACE 
FDI3 SEMIS * 

* ##?I###>> screen 51 << 
* ,?==== >> 145 << 

1DC8 86 FCB $86 
1 x 9  43 FCC 5,CREATE 
lDCE C5 FCB SC5 
lDCF 1 D  97 FDB IDDOT-6 
l D D l  15  2 5  CREATE FDB DOCOL,DFIND,ZBRAN 
1DD7 00 1A FDB CREAT2-* 
1DD9 1 4  6C FDB DROP,PDOTQ 
lDDD 08 FCB 8 
lDDE 07 FCB 7 ( be1 
lDDF 72 FCC "redef: " 
1DE6 18 6 8  FDB NFA,IDM)T, CLITER 
lDEC 04 FCB 4 
lDED 22 '78 FDB MESS, SPACE 
lDFl 17 2C CFEAT2 FDB HERE,DUP,CFT,WI~,AT,MN 
lDFD 17 10 FDB ONEP,ALUYT,WP,CLITER 
1E05 A0 F'CB $A0 
1E06 14 BE FDB ?DGGLE,HERE,0NEfSLH3,nITER 
l E l O  80 FCE $80 
I E l l  14 EE FDB ~ L E f L A T E S T , ~ f C U R E X l ' f A T f S I D R E  
lElD 17 2C FDB HERE,TWP,COMMA 
1 E 2 3  13 6 7  FDB SEMIS * 

* ######>> screen 52 << * -z== >> 146 << 
FCB SC9 irmedi ate 
FCC 8,[COMPILE] 
FCB $DD 
FDB CREATE-9 

BCCfQ FDB DOCOL,DFTND,ZEQU,ZEROtQERR,DROPrCFArCOMMA 
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imnediate 

1E41 1 3  6 7  FDE3 SEMIS 
* 
* ----- ------ >> 1 4 7  << 

FCB $C7 
FCC 6 , L I T E R . L  
FCB SCC 
FDB BCOMP-12 

LITER FDB DOCOL, LFI'ATE AT, ZERP.N 
FDB LITER.2-* 
FDB C O M P I L , L I T , ~  

LITER2 FDB SEMIS * 
* ----- >> 1 4 8  << 

FCB SC8 imnediate 
FCC 7 ,  DLITERAL 
FCB $CC 
FDB LITER-10 

D L I E R F D B  mOL,STATE,AT,ZBRAN 
FDB DLITE2-* 
FDB SWAP,LITER,LITER 

DLITE2 FDB SEMIS * 
* # # # # # # > >  screen 53 << 
* ====== >> 1 4 9  << 

FCB $89 
FCC 8,IhTERPRET 
FCB $D4 
FDB DLITER-11 

IN'I'ERP FDB D X O L  
INTER2 FDB DFIND, ZBRAN 

FDR INTER5-* 
FDB STATE,AT,LESS 
FDB ZBRAN 
FDE 1 m ~ 3 - *  
FDB CFF,CCMMF,BRAN 
FDB IRlTR4-* 

INTER3 FDB CFA,EXEC 
IWTER4 FDB BRAN 

FDB TNTER7-* 
ImRS FDB HERE ,NUMB ,DPL,AT, ONEP, ZERAN 

FDB INTER6-* 
FDE DLITER , ERAN 
FDB INTER7-* 

INTER6 FDB DROP, LITER 
INTER7 FDB QSTACK,ERAN 

F INTER2-* * FDB SEMIS never executed 
* 
* ######>>  screen 5 4  << 
* ===== >> 1 5 0  << 

FCB $89 
FCC 8,IMMEDIATE 
FCB $C5 
FDB I ~ F P - 1 2  

IMED FDE DOCOL, LATEST, eCITER 
F'CB $40 
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FDB TOGGLE 
FDB SEMIS * 

* ===== >> 151 << 
FCB $8A 
FCC 9,'VDCABULARY 
FCB $D9 
FDB IWD-12 

VoCAB FDB DOCOLfB~L~S,L1~,$81~O,c0~,CURENT~AT~CFF 
FDB C ~ M M A , H E R E , V O C L M , A T , ~ , ~ L T N ~ S ' I O R E ~ D O E S  

DOrVOC FDB ?WDP,CCNIXT,SrORE 
FDB SEMIS * 

* =---=- >> 152 << * 
* Note: FORTH does not  go here i n  the rowable dictionary, * since FOF?TH is a type of  variable. * 
* 
* ====== >> 153 << 

FCB $8B 
FCC 1 0, I=EFINITIONS 
FCB $D3 
FDB VOCAB-13 

DEFIN FDB DOCOL,CONI'XT,AT,CURENT,STORE 
FDB SEMIS * 

* =--=== >> 154 << 
FCB $C1 
FCB $A8 
FDB D E F I W 1 4  

PAREN FDB DOCOL , CLTTER 
FCC " ) "  
FDB W2D 
FDB SEMIS * 

* ######>> screen 55 << 
* ===== >> 155 << 

FCB $84 
FCC 3,QUIT 
FCB $D4 
FDB P-4 

QUIT FDB DXOL , ZERO, BLK , STORE 
FDB LBRAK * 

* Here is the outer in te rp re t t e r  
* which gets a l i n e  of input,  does it, prints " OKn 
* then repeats  : * 
QUIT2 FDB RPS?DR,CR,QWRY,I~RP,STATE,AT,ZGQU 

FDB ZBRAN 
FDB mIT3-* 
FDB mxrrQ 
E'CB 3 
K C  3, OK 

QUIT3 FDB BRAN 

immediate ( 
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FDB WIT&* 
t FDB SEMIS ( never executed ) 
* 
* ====== >> 156 << 

1F68 8 5  FCB $85 
1F69 41 FCC 4,ABOKT 
1F6D D4 FCB $D4 
1F6E 1F 38 FDB QUIT-7 
IF70 15 25 FBORT FDB DOCOL SPSWR, DEC QSTACK , DRZERO,CR, P W  
1F7E 0 8  FCB 8 
1 F 7 F  46 FCC "Forth-68" 
1 F 8 7  01 50 FDB FORTEl,DEFIN 
1F8B 1F 42 FDB QUIT 

FDB SEMIS never executed 
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* 
* ######>> screen 56 << 
* bootstrap code... moves ram contents to ram : * --==== >> 157 << 

FCB $84 
K C  3,COLD 
Fa3 $C4 
F ABOHP-8 

COLD FDl3 *+2 
C E W  LDS $-1 top of destination 

LDX #ERN4 top of stuff to move 
COLD2 DEX 

LDA A 0,X 
PSH A 
CPX #RAM 
BNE COLD2 

move TASK & FT3RTH to ram 

LDS 
LDX 
STX 
LDX 
,!?rX 
LDX 
STX 
LDX 
SIX 
LDX 
STX 

#XFENCE-1 p u t  stack at a safe place fcr now 
COLINT 
XCOLUM 
DELINT 
XDEIAY 
VOCm 
r n C L  
DPTNIT 
XDP 
FENCTN 
XFEKE 

1 x 6  8E 01 OF WEVT LDS #XFENCE-1 top of destination 
1FC9 CE 10 1 C  LDX #=IN top of stuff to move 
lFCC 09 WARM2 DEX 
lFCD A6 00 LDA A 0,X 
lFCF 36 PSH A 
lFDO 8C 10 12 CPX #S'ITJIT 
1FD3 26 F7 BNE WARM2 

LDS SINIT 
LDX UPINIT 
STX UP init user ran pointer 
LDX #PBORT 
STX IP 
me 
NOP 
rnP 

Here is a place to jump to special user 
initializations such as 1/0 interrups 

For systems with TRACE: 
LDX #OO 
STX TRLIM clear trace mode 
LDX #O 
STX BRKPT clear breakpoint address 
JMP RPS?nR+2 start the virtual machine running ! 
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* Here is t h e  stuff that gets copied to ram : 
* a t  address  $140: * 

IFF2 30 00 RAM FDB $3000,$3000,0,0 

* ====== >> (152) << 
FCB $C5 imned i a  te 
FCC 4 , m m  
FCB SC8 
FDB NOOP-7 

RFOFEl'H FDB IX>DOES # DOWC # $81AO #TASK-7. 
FDB 0 
FCC " ( C )  Forth I n t e r e s t  Group, 1979" 
FCB $84 
FCC 3 , W K  
B $CB 
FDB FORTH-8 

FTASK FDF DXOL,SrnIS  
ERPM FCC "David Lion" 



Copyright :FORTH Interest Group SSB MNMaJIC ASSEMBIER PAG 50 

* 
* ######>> screen 57 << * --==== >> 158 << 

FCB $84 
FCC 3,s->D 
FCB $C4 
FDB C O D 7  

SrOD FDB DOCOL,DUP,ZLESS,MINUS 
ED3 SEMIS 

* 
* ====== > > 

2050 8 1  FCB 
2051 AA FCB 
2052 20 3F FDB 
2054 20 56 STAR FDB 
2056 BD 1 2  AB J S R  
2059 3 1  I N S  
205A 31 INS  
2058 7E 10 34 JMP * 

* ----- ---- > > 
205E 8 4  FCB 
205F 2F FCC 
2062 C4 FCB 
2063 20 50 FDB 
2065 1 5  25  SWOD FDB 
206F 13 67 FDB * 

* --==== > > 
FCB 
FCP 
FDB 

SLPSH FDB 
FDB * 

* ===== >> 
FCE 
FCC 
FCB 
FDB 

MOD FDB 
FDB * 

* >> 
FCB 
FCC 
FCB 
FDB 

SSMOD FDB 
FDB * 

* ===== > > 

NEXT 

160 << 
$84 
3 ,/MOD 
SC4 
STAR4 
DOCOL,TOR,SrOD,FROMR,USLASH 
SEMIS 

161 << 
$81 
SAF 
8IMOD-7 
mcoL,sIMOD,SWAP,DROP 
SEMIS 

162 << 
$83 
2 , m  
SC4 
SLASH-4 
DOCOL,SLMOD,DROP 
SEMIS 

163 << 
$85 
4 , * m  
SC4 
MOD-6 
DOCOL, TOR, USTAR, FROMR, USLASH 
SEMIS 
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ABS 

FCB $ 8 2  
FCC I ,* /  
FCB SAF 
FDB SSMOD-8 

SSLllSH FDB DX0L,SSMOD,SW7QrDROP 
FDB SEMIS * 

* ====== >> 165 << 
FCB $85 
FCC 4,wm 
FCB SC4 
FDB SSLASH-5 

MSMOD FDB DCCOL,TOR,ZERO,R,USLASH 
FDB FROMR,SWAP,'IDR,USLASH,EXXR 
FDB SEMIS * 

* ====== >> 166 << 
FCB $ 8 3  
FCC 2,ABS 
FCB SD3 
FDB MSMOB8 
FDB MXIOL, DUP, ZLESS , ZBRAN 
F ABS2-* 
FDB MINUS 

ABS2 FDB SEMIS * 
* ===== >> 1 6 7  << 

FCB $84  
FCC 3,DABS 
FCB SD3 
FDB ABS-6 

DABS FDB DOCOL , DUP , ZLESS , ZBRAN 
FDB DABS2-* 
FDB DMms 

DABS2 FDB SEMIS * 
* ######>> screen 58 << 
* D i s c  primatives : * ===== >> 1 6 8  << 

FCF $ 8 3  
FCC 2,USE 
FCB SC5 
FDB DAES-7 

USE FDB DOCON 
FDB XUSE * 

* ===== >> 169 << 
FCB $84  
FCC 3,PREV 
FCB SD6 
FDB USE-6 

PREV FDB DOCON 
FDB XPREV * 

* =-==== >> 170 << 
FCB $84 

PAGE 51 
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FCC 3 ,+BUF 
FCB $C6 
FDB PREV-7 

PBUF FDB COCOL,CLITER 
Fca $84 
FDB PLUS , W P ,  LIMTT , EQUAL, ZBRAN 
FDB PBUF2-* 
FDB DROP, FIRST 

PBUFZ FDB DUP , PREY, AT, SUB 
FDB SEMIS * 

* --==== >> 171 << 
FCB $86 
FCC 5, UPDATE 
FCB SC5 
FDB PBUF-7 

UPDATE FDB DOCOLtPREV,ATrAT,LIT,$8000,0R,PREV,FT,S?DRE 
FDB SEMIS * 

* -== >> 172 << 
FCB $8D 
FCC 1 2 ,  m y - B U F F E R S  
FCB $D3 
FDB UPEATE-9 

MTBUF FDB DOCOLtFIRST,LIMIT,OVER,SUB,ERASE 
FDB SEMIS * 

* ====== >> 173 << 
FCB $83 
FCC 2,DRO 
FCB SBO 
FDB MTBUF-16 

DRZERO FDB DOCOL,ZERO,OFSET,~RE 
E '  SEMIS 

* 
* ===== >> 174 <<== system dependant word 

FCB $83 
FCC 2,DRl 
FCB SB1 
FDB DRZE-6 

DRONE FCB ~OL,LIT,$OmO,OFSET,SrORE 
FDB SEMIS * 

* ######>> screen 59 << 
* --== >> 175 << 

FCB $86 
FCC 5,BUFFER 
FCB $D2 
FDB DRONE-6 

BUFFERFDB DOCOL,LSE,AT,DUP,TOR 
BUFFR2 FDB PBW, ZBRAN 

FDB BUFFR2-* 
FDB USE,S?DRE,R,AT,ZLESS 
FDB ZSRAN 
FDB EUFFR3-* 
FDB R,TWOP,RtAT,LIT,$7FFFtANDIZER0,RW 
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BUFFR3 FDB R , STORE, R, PREV, SPORE, FROMR, 'IWP 
FDB SEMIS * 

* ######>> screen 60 << 
* ===== >> 176 << 

FCB $85 
FCC 4,BUXK 
FCB SCB 
FDB BUFFER-9 

BUXK FDB DOCOL,OFSET,AT,PLUS,?DR 
FDB PRFV,AT,DUP,AT,R,SUB,DUP,PLUS,ZBRAN 
FDB BlKK5-*  

EIKK3 FDB PBUF,ZEOU, ZRRAN 
FDB B m 4 - *  
FDB DROP,R,BUFFER,DUP,R,CPJE,I&J,N,SUB 

B E K 4 F D B  DUP,AT,R,SUB,DUP,PLUS,ZEQU,ZBREN 
FDB ELKK3-* 
FDB DUP , PREV, SIDRE 

BLOCK5 FDB FROMR, DROP, W P  
FDE SEMIS * 

* ######>> screen 61 << 
* ====== >> 177 << 

FCB $86 
FCC S,(LINE) 
FCE $A9 
FDB BLOCK-8 

PLI NE FDB DOCOL, TOR, CLITER 
FCB $40 
FDB BBUF,SSMOD~FFOMRlBSCR,STAR,PLUS,BLX>CK,PLUS,CLITER 
FCB $40 
FDB SEMIS * 

* =.===== >> 178 << 
FCB $85 
FCC 4,.LINE 
FCE $C5 
FDB PLINE-9 

EPME FDB ~OL,PLINE,~'IL,TYPE 
FDB SEMIS * 

* === >> 179 << 
F'CB $87 
FCC 6,MESSAGE 
FCB $C5 
FDB DLINE-8 

MESS FDB DOCOL, WARN, AT, ZERAN 
J?DB MESS3-* 
FDB M X T P ,  ZBRAN 
FDB MESS3-* 
FDB CLITER 
FCB 4 
FDB OFSET,AT,BSCR,SLFSH,S~DLINE,BRAN 
FDB MESS4-* 

MESS3 F PDOPO 
FCB 6 
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FCC 6,err # 
FDB COT 

MESS4 FDB SEMIS * 
* ######>> screen 62 << 
+ r==== >> 180 << 

FCB $84 
FCC 3,LDADinput:scr # 
FCB SC4 
FDB MESS-10 

LOAD FDB DOCOL,BLK,AT,TOR,IN,AT,TOR,ZERO,IN,SIDRE 
FDB BSCR,STAR,BLK,SK)RE 
FDB INTERP,FmR,IN,STORE,FROMR,BLK,mRE 
FDB SEMIS * 

* ------ ------ >> 181 << 
FCB SC3 
FCC 2,-> 
FCB $BE 
FDB mAD-7 

ARRCW FDB COCOLIQ~AD,ZERO,IN,S?ORE,BSCR 
FDB BLK,ATIOVER,MODISUB,BLK,PSK)RE 
FDB SEMIS 
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* 
* ######>> screen 63 << * The next 4 subroutines a r e  machine dependant, and a r e  * called by words 13 through 16 in  the dictionary. * 
* ===== >> 182 << code for  EMIT 
PEMIT STA B N save B 

STX N+1 save X 
LW4 B ACIAC 
BIT B #2 check ready b i t  
BEQ PEMIW4 i f  n o t r e a d y f o r m o r e d a t a  
STA A ACIAD 
LDX UP 
STA B IOSTAFUORIG,X 
L D A B  N recover B & X 
LDX N+l 
RTS only A reg i s te r  may change 

* PEMIT JMP $ElDl fo r  MIKBUG 
* PEPIT FCB $3F,$11,$39 for  PROTO 
* PEMIT JMP $D286 for  Smoke Signal D!X * 
t ====== >> 183 << code for KEY 
PKEY STA B N 

STX N+1 
LDA B ACIAC 
AsR E 
BCC PKEY+4 no incomming data yet 
LDA A ACIAD 
AND A #$7F s t r i p  pa r i t y  b i t  
LDX UP 
STA B IOSTAT+I-UORIG,X 
LDAB N 
LDX N+1 
m 

* PKEY J W  $ElAC for MIKBLK; 
* PKEY FCB $3F,$14,$39 for  AM1 PROrO 
* PKEY JMP $D289 for Smoke Signal DL)S * 
* ######>> screen 64 << 
* ===- >> 184 << code for  ?TERMINAL 
PQrER LDA A ACIAC Test  for  'break' condition 

AND A #$I1 mask framing error  b i t  and * input buffer full 
BEQ PQTER2 
LIX A ACIAD c lea r  input buffer 
L'm A f 0 1  

PQTER2 Kl'S 



Copyright:FO~ Interest Group SSB MNEMONIC ASSEMELER PAGE 56 

* 
* -== >> 185 << code fo r  CR 
FCR LJX A #$D carr iage  re turn  

BSR PEMIT 
LLN A #$A l i n e  feed 
BSR PEMTT 
LWI A #$7F r ubout 
LDX UP 
LDA B XDELAY+l-UORZG,X 

FCR2 DEC B 
BMI m E R 2  return if minus 
PSH B save counter 
BSR PEMIT print RtlPOUTs to delay.. . . . 
PUL B 
BRA PCR2 repeat 
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* 
* A#####>>  screen 66 << * ----= >> 187 << 

2353 85 FCB $85 
2354 3F FCC 4,?DISC 
2358 C3 FCB SC3 
2359 22 DE FDB ARROW-6 
235B 23 5D QDISC FDB *+2 
235D 7E 10 34 JMP NEXT * 

* ###A##>>  screen 67 << * ====== >> 189 << 
2360 8B FCB $8B 
2361 42 FCC 10,BLGC.K-WRITE 
236B C5 FCB SC5 
236C 23 53 FDB C;B)ISC-8 
236E 23 70 BWRITEFDB *+2 
2370 7E 10 34 JMP NEXT * 

* ######>> screen 68 << 
* ===== >> 190 << 

2373 8A FCB $8A 
2374 42 FCC gfBL0CK-RE3D 
237D C4 FCB $C4 
237E 23 60 FDB BWRITE-14 
2380 23 82 BREAD FDB *+2 
2382 7E 10 34 JMP NEXT * 

*The next 3 words a r e  wr i t t en  t o  c r e a t e  a s u b s t i t u t e  f o r  d i s c  
* mass memory,located between $3210 & $3FFF i n  ram. * ---- -- >> 190.1 << 

FCB $82 
FCC 1,m 
FCB SCF 
FDB B W 1 3  

ID FDB DOCON 
FDB MEMEND a system dependant equate a t  f r o n t  * 

+ ===,= >> 190.2 << 
FCB $82 
FCC 1,HI 
FCB $C9 
FDB w 5  

H I  FDB DOCON 
FDB MEMlOP ( S3FFF i n  t h i s  vers ion  ) 

* 
* ######>> screen 69 << * ==== >> 191 << 

FCB $83 
FCC 2 , m  
FCB $D7 
FDR En-5 
FDB M3COLfTOR,BEUF,STAR,~,PLUS,DUP,HI,GREAT,ZBRAN 
FDB RW2-* 
FDB PDCrrQ 
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FCB 8 
K C  8, Range ? 
FDB WIT 

RW2 FDB FIIOMR, 'BRAN 
FDB FW-* 
FDB SWAP 

RW3 FDB BBUFfCM3VE 
FDB SEMIS * 

* ######>> screen 72 << * =-= >> 192 << 
FCB SC1 imnediate 
FCB $A7 ' ( t i c k  ) 
FDB RW-6 

TICK FIB DOCOL,DFI~JD,ZEQU,ZERO,QERR,DROP,LIER 
FDB SEMIS * 

* ---- >> 193 << 
FC8 $86 
FCC 5,FORGET 
FCB $D4 
FDB TICK-4 

FCHiGETFDB MXIOL,mfAT,CarrXT,AT,SUB,CLITER 
FCB $18 
FDB QERR,TICK,DUP,FENCE,AT,LESS,CLITER 
m $15 
FDB QERR,DUP,ZERO,#RIG,GREFT,CLITER 
FCB $15 
FDB QERR,DUP,NFA,DP,STORE,LFA,AT,CONIXT,AT 
FDB SEMIS * 

* ######>> screen 73 << * ===== >> 194 << 
FCB $84 
FCC 3,BACK 
FCB SCB 
FDB FOFGJ?I'-9 

BACK FIX DOCOL,HERE,SUB,KMMP 
FDB SEMIS * 

* ===== >> 195 << 
FCB SC5 
FCC 4,BEGIN 
FCB SCE 
FDB BACK-7 

B S I N  FDB MXIOL,QCOMP,HERE,ONE 
I ?  SEMIS * 

* ---==== >> 196 << 
FCB SC5 
FCC 4,EXDIF 
FCB SC6 

BEGTN-8 
ENDIF FDB DOCOL,QCOMP,?WO,QPAIRS,HERE 

FDB OVER,SUB,SkW,SrDRE 
FDB SEMIS 
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* 
* =s==== >> 197 << 

2468 C4 FCB $C4 
246C 54 FCC 3,THEN 
246F CE FCB SCE 
2470 24 4F FDB ENDIF-8 
2472 15 25 THEN FDB DOCOL,EW3IF 
2476 13 67 FDB SEMIS * 

+ =- >> 198 << 
2478 C2 FCB $C2 
2479 44 FCC 1,DO 
247A CF FCB SCF 
247B 24 6B FDB THEN-7 
2471) 15 25 DO RIB COCOL,COMPIL,XDO,HERE,THREE 
2487 13 67 FDB SEMIS * 

* =-=== >> 199 << 
2489 C4 E'CB SC4 
248A 4C FCC 3 , m p  
248D DO FCE $DO 
248E 24 78 FDB D 5  
2490 15 25 W P  FDB DOCOL,THREE,QPAIRS,mIL,XLaOPrBACK 
249C 13 67 FDB SEMIS * 

* ==== >> 200 << 
FCB SC5 
FCC 4 , + m p  
FCE $DO 
FDB r n F 7  

PLOOP FDB DOCOL,THREE,QPAIRS,C€MPIL,XPLOOP,BACK 
FDB SEMIS * 

* ====== >> 201 << 
FCB SC5 
FCC 4,UKTIL 
FCB SCC 
FDE PLOOP-8 

UrWIL FDB DOCOL,ONE,QPAIRs,(XmPIL,ZBRAN,BACK 
FDB SEMIS * 

* ######>> screen 74 << * ==== >> 202 << 
FCB SC3 
FCC 2 , m  
FCB SC4 
FDB WIG8 

E2D FDB DOCOL,UNTIL 
FDB SEMTS * 

* --== >> 203 << 
FCB SC5 
FCC 4,AGATN 
FCB $CE 
n>B -6 

AGAIN FDB mOL,ONE,QPAIRS,COMPILIBRFNIBACK 

( same as END ) 
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FDB SEMIS * 
* ==-== >> 204 << 

FCB $C6 
FCC 5,REPEAT 
FCB SD4 
FDB AGAIN-8 

FEPEATFDB D O C O L ~ T D R ~ T O R ~ A G A I N I ~ ~ F R O M R  
FDB ?K),SUBIENDIF 
FDB SEMIS * 

* ==== >> 205 << 
m SC2 
FCC l , I F  
FCB SC6 
FDB REPEAF9 

I F  FDB DOCOL,COMPIL,ZBRAN,HERE,ZERO,m.,'IWD 
FDB SEMIS * 

* .-= >> 206 << 
FCB SC4 
FCC 3,ELSE 
FCB $C5 
FDB IF-5 

ELSE l?DB DOCOLI?tjOfQPAIRS,~ILfBRANIHERE 
F ZEROICOMMFfSWAPf1FX31ENDIF,W 
FDB SEMIS * 

* ====== >> 207 << 
FCB $C5 
FCC 4,WHILE 
FCB SC5 
FDB ELSE-7 

W H I L E  FDB DOCOL,IFf!IWP 
FDB SEMIS * 

* ######>> screen 75 << 
* ==== >> 208 << 

FCB $86 
FCC 5rSPACES 
FCB $D3 
FDB WHILE-8 

SPACES FDB DOCOL,ZERO,MFX,DDUP,ZBRAN 
FDB SPACE3-* 
FDB ZER0,XDO 

SPFCE2 FDB SPACE, XLOOP 
FDB SPACE2-* 

SPACE3 FDB SEMIS * 
* ====== >> 209 << 

FCB $82 
K C  I , < #  
FCB $A3 
FDB SPACES-9 

BDTGS FDB DOCOLrPAD,HLD,~C?ORE 
FDB SEMIS 
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* 
* ===== >> 230 << 

FCB $82 
FCC I , #>  
FCB $BE 
FDB EDIG-5 

EDIGS FDB DOCOL,DROP,DROP,E&D,AT,PAD,OVER,SUB 
FDB SEMTS 

* 
* -=== >> 211 << 

FCB $84 
FCC 3,SIGN 
FCB $CE 
FDB EDIGS-5 

SIGN FDB DOCOL,RCrr,ZLESS,ZBRAN 
FDB SIGN2-* 
FDB CLITER 
FCC "-" 
FDB HOLD 

SIGN2 FDB SEMIS * 
* ===== >> 212 << 

FCB $81 # 
FCB $A3 
FDB SIGN-7 

DIG FDE ~OLIBASE,AT,MSMODIROTICLITER 
FCB 9 
FDB OVER, LESS, ZBRAN 
FDB DIG2-* 
FDB CLITER 
FCB 7 
FDB PLLS 

DIG2 FDB CLTTER 
FCC "0" ascii zero 
FDB PLUS HOLD 
FDB SEMIS * 

* ===== >> 213 << 
FCB $82 
FCC l,#S 
FCB $D3 
FD3 DIG4 

DIGS FDB DOCOL 
DIGS2 FDB DIG,OVER,OVER,OR,ZEQU,ZBRAN 

FDB DIGS2-* 
FDB SEMTS * 

* ######>> s c r e e n  76 << * ===== >> 214 << 
FCB $82 
FCC 1,.R 
FCB $02 
FDB DIGS-5 

DOTR FDB DocoL,mR,mD,FR(=MR,m 
FDE SEMIS * 
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* ====I >> 215 << 
FCB $83 
FCC 2,D.R 
FCB $D2 
FDB m 5  

DDOTR FDB MXlOL,TOR,SWAP,OVER,DABS,BDIGS,DIGS,SI~ 
FDB EDIGS , FRCMR, OVER, SUB, SPACES, 
F SEMIS * 

* === >> 216 << 
FCB $82 
FCC 1,D. 
FCB $AE 
F'DB DDOTR-6 

m F'DB DXOL,ZERO,DmrR,SPACE 
FDB SEMIS * 

+ -= >> 217 << 
FCB $81 
FCB SAE 
FDB DEOT-5 

D=rr FDB DOCOL,S?DD,DDOT 
FDB SEMIS * 

* ===== >> 218 << 
FCB $81 ? 
F'CB $BF 
FIB DOT-4 

QUEST FDB COCOL,AT,IXrr 
FDB SEMIS * 

* ######>> screen 77 << 
* --==== >> 219 << 

FCB $84 
FCC 3,LIST 
FCB SD4 
FDB WEST-4 

LIST FDB COCOL,DEC,CR,DUP,SCR,S'IORE,PDOrO 
FCB 6 
FCC " X R  # " 
FDB IXrr,CLITER 
m $10 
FDB ZEFO,XXl 

LIST2 FDB CR,I ,'IHREE 
FDB ~ R , S P A C E , I , ~ , A T I D L I N E I ~ P  
FDB LIST2-* 
FDB CR 
FDB SEMIS * 

* ------ ------ >> 220 << 
FCB $85 
FCC 4,INDEX 
FCB SD8 
FDE LIST-7 

INDEX FDB DOCOL,CR, ONEP, SWAP, XDO 
I N D M 2  FDB CR,I,THRGE 
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FDB D0I'R,SPACEfZER3,I,DLTNE 
FDB OTERM, ZBRAN 
FDB INDEX3-* 
FDB LEAVE 

INDEX3 FDB XWOP 
FDB INDM2-* 
FDB SEMIS * 

* ==== >> 221 << 
FCB $85 
FCC 4,TRlAD 
FCE SC4 
FDB INDEX-8 

TRIAD FDB D L ,  THREE , SLASH , THRFE , SPAR 
FDB THREE,OVERtPLUSfSWAPfXDO 

TRIAD2 FDB CR,I 
LIST, QlERM ZBRAN 

FDB TRIAD3-* 
EDB LEAVE 

TRIAD3 FDB XLOOP 
FDB TRIAD2-* 
FDB CR,CLITER 
FCB $OF 
FDB MESS,CR 
FDB SFMIS * 

* ######>> screen 78 << 
* r--== >> 222 << 

FCB $85 
FCC 4,VLIST 
FCB $D4 
FDB TRID8 

VLIST FllE DOCOL,CLTTER 
FCB $80 
FDB OUI',SrORE,CONIXT,AT,AT 

VLISTl FDB OVT,AT,COLUMS,AT,CLTTER 
FCB 32 
FDB SUB, GREAT, ZBRAN 
FDB VLIST2-* 
FDB CR, ZERO, OUT, STORE 

VLIST2 FDB DUP,IDDCn:,SPACE,SPACE,PFA,LFA,AT 
FDB DUP,Z13(?UtmRM,0R,ZERFN 
FDB VLIST1-* 
FDB DROP 
FDB SEmS * 

* ===== >> XX << 
FCB $84 
FCC 3 , m p  
F'CB $DO 
FDB VLTSP-8 

FOOP FDB NEXT a useful no-op 
Z Z z Z  FDB 0,0,0,0,0,0,0,0 end of rom program 
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END 
rJo ERROR(S) DETECTED 

SYMBOL TABLE: 
ABOFU' 1F70 
ACIAD FBCF 
AFUKM 2234 
BASE 16C8 
BEGIN 2445 
BLK 1668 
BIXXlK5 2232 
BSCR 15F3 
BUILD3 19D7 
CENT IF96 
CMOV;! 127C 
COLD IF94 
COLUMS 1707 
CONHB 3F15 
CREAT2 lDFl 
CUREM' 16B1 
DDCYX'R 2603 
DEFIN 1F22 
DIG 2582 
DIGIT1 114C 
DLINE 2267 
DMINX 1451 
IDDOES 19F5 
DOTQl lACF 
DOVAR 1579 
DPL 16D2 
DROP 146C 
IE'RAL3 1A84 
ELSE 2525 
ENCIA l l F 4  
ENCL6 1215 
EQUAL 1775 
ERROR2 1D7A 
EXPEC4 1B64 
FENCE 1649 
FIX 283F 
FOUND l lB2  
GO 2889 
H I  2393 
IDOOT 1D9D 
IND2 27731 
INDEX3 26B1 
INTER5 lEAA 
IOSTAT 0136 
LBRAK 1948 
L E S S  1794 
LIST 264F 
LITER2 1E5D 
MAX 17E7 

ABS 20D4 
AGAIN 24DE 
AT 14DO 
BBW 15E7 
BL 15C3 
BLOCK 21E2 
BRAN 1082 
BUFFER 219A 
BWRITE 236E 
CFA 185A 
CMOV3 129A 
COLD2 1F9C 
COMMA 1748 
CONTXT 16A3 
CREATE lDD1 
DABS 20E9 
DDW 1800 
DELINT 1024 
DIG2 25CC 
DIGIT2 1151 
DLITEZ lE7A 
DO 247D 
COES f9E7 
DOTQ2 1AD7 
DOVOC lFOC 
DPLUS 1402 
DRZERO 2175 
M'RALA la88 
EMIT 1221 
ENCLS 1201 
ENCLQS 11D8 
ERAM 2035 
EXEC 106F 
EXPEC5 1866 
FENCIN lOlC 
FLD f 6DC 
FROMR 13A6 
GREAT l79F 
HLD 16F9 
I F  250E 
INDEMT 27C6 
INTER2 1E8A 
INTER6 lEBE 
I P  00F2 
LEAVE 137C 
LESS 1796 
LIST;! 266D 
LO 238A 
M?X2 17F5 
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ABS2 20EO 
A .  173C 
BACK 2433 
BCOMP 1E31 
BLANK 2775 
B m 3  2200 
BREAD 2380 
BUFFR;! 21A4 
CAT 14DF 
CLITER 1058 
CMOVE 126E 
COLTETT 1022 
COMPIL 1932 
COUNT 1A21 
CSP 16F6 
DABS2 20F5 
DDUP2 1801: 
DFIND 1532 
DIGIT 112D 
DIGS 25DA 
DLITER 1E6A 
DOCOL 1525 
DOT 2634 
DOTR 25F1 
DP 1652 
DPLa2 1408 
M'RAIL 1A62 
WP 1493 
ENCL2 l l E 2  
ENCL6 120A 
END 24D0 
ERASE 1BF7 
EYPEC2 lBlF 
EXPEC6 1B72 
FILL 1BD7 
WRGET 23EB 
GET 2812 
HERE 172C 
HOLD 1C17 
IMMED 1ED4 
INDEX 268F 
INTER3 1EA2 
I W R 7  1EC2 
KE Y 1239 
LESS 1781 
LFA 184B 
LIT 1C49 
LGAD 2282 
M E M m  3210 
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ACIAC FFCE 
AND 1302 
BACXSP lOOE 
BDIGS 2575 
B'LANKS 1C08 
E m 4  221A 
BRKPT OOEC 
BUFFR3 21CA 
CCOMM 1759 
CMDVl 1275 
CIW 280F 
COrnN 1511 
CON 1555 
CR 125E 
CS'Xl3RE 14FF 
DDCrr 2626 
DEC 1990 
5FIND2 1D52 
DIGIT0 1144 
DIGS2 25DC 
DMINUS 343A 
COCON 155F 
DOTQ lABO 
DOUSER 1591 
DPINIT lOlE 
DRONE 2185 
DTRAG2 1P6A 
EDIGS 2584 
m c ~ 3  IIEF 
ENCL7 1211 
ENDIF 2457 
ERROR 1D6C 
EXPEC3 1B4D 
EXPECT 1B15 
FIRST IWF 
FOF?TH C150 
GETX 102E 
HEX f 97B 
I l l l C  
I N  1674 
INDEX2 2699 
INTER4 1EA6 
INTERP 1E88 
LF.TEST 183B 
LESSF 1791 
LINIT 15DB 
LITER 1E4D 
LTP 2490 
P 3FFF 



C o w  ight :FORTH I n t e r e s t  Group 

MESS 
MIN2 
MOD 
NBLK 
NFA 
NULL2 
NUMB2 
ONE 
OUT 
PA0 
PBUF 
PCR2 
PFA 
PFIND2 
PFIND9 
PLUS 
PNUMB4 
PREV 
PULABX 
QDI SC 
QEXEC 
QSTAC3 
QUEST 
R 
REPEAT 
ROT 
m 
SCR 
SEMIS 
SLASH 
SPACE2 
SPSTOR 
STAR 
SUB 
T3 
T5 
TIB 
TRO 
TRACE 
TREQL 
TRIAD3 
TRPl 
'IWO 
TYPE3 
L .  
USER 
USId 
USTPGQ 
VALAN 
VLISTl 
VOCLIN 
WAIT3 
WHI LE 
mRD3 
XCONT 
XDO 

22 7B 
17DD 
2085 
0004 
1868 
lBCA 
lDlE 
1 5AA 
167E 
00E2 
2113 
234A 
18 7D 
1187 
1 lAB 
13F1 
lCCF 
2108 
1026 
23 5B 
18D5 
1 BOA 
2640 
13B9 
24F5 
17AD 
239D 
1688 
1367 
2075 
2568 
1348 
20 54 
1769 
2846 
2881 
1623 
276A 
2759 
277B 
26E1 
278D 
15B2 
1A52 
00F6 
158B 
12E6 
1m1 
3F13 
2707 
1661 
283D 
2547 
1C59 
01 20 
I. 0 FF 

MESS3 
MINUS 
MSMOD 
NEXT 
NOOP 
NULW 
NUME33 
OhTEP 
WER 
PABOHT 
PBUF2 
F'D 
PFIrn 
PF Ihl3 
PKEY 
P r n  
#)RIG 
P r n  
PUSHBA 
QERR 
Qmm 
QSTACK 
QUIT 
RAM 
RFom 
RP 
FTW2 
SCSP 
SIGN 
s m  
SPACE3 
SSLASH 
STATE 
SWAP 
T4 
TASK 
TICK 
TR3 
TRACEM 
TRMXT 
TRLm 
TRPZ 
TWOP 
m 4  
UPDATE 
usI3 
USL5 
us- 
VAR 
VLIST2 
W 
wmM2 
WIm 
XBASEl 
XCSQ 
XDP 

229E 
1421 
20B8 
1034 
2747 
l E c E  
ID28 
1710 
14 5B 
1D5E 
21 28 
OOEO 
1162 
119D 
2317 
1C91 
1601 
3F80 
1032 
18A4 
1919 
1AE2 
1F42 
1FF2 
2002 
00F4 
23CO 
1891 
259D 
2065 
256E 
20A6 
16BD 
147A 
2851 
01 7F 
23D2 
2 7D7 
OOEB 
288C 
OOEA 
2789 
1710 
1A54 
21 3B 
12D4 
12F4 
12BF 
1573 
2722 
OOFO 
lFCC 
162F 
01 26 
01 X 
0112 

SSB MNEE#MIC ASSEMBLER 

MESS4 22A9 
MINUS2 142C 
MTBUF 2161 
NEXT2 103A 
NULL 1B9C 
rn lCDC 
OFSET 1695 
OR 131 3 
P4HEX 3F10 
PAD 1C2F 
PC 00E6 
PDYQ 1A95 
PFIhW 116B 
PFIND4 llA9 
PLINE 2243 
PNUME2 1C93 
PQrER 232F 
PSCODE 19A5 
KOMP 18BE 
QERR2 18B2 
QPAIR5 18EB 
QTERM 1250 
QUIT2 1F4C 
RBRAK 1956 
FUNIT 1014 
RPSTDR 1358 
RW3 23C8 
SEMI 153C 
SIGN2 25AC 
SMUDC;E 196F 
SPACES 2558 
SSMOD 2095 
S?DD 2046 
SZERO 1610 
T4EX 2871 
THEN 2472 
TOCGLE ! 4BE 
TR2 2 7DD 
TRAV 1817 
TRIAD 26BF 
TRNO 27FO 
TRP3 2785 
TYPE 1A34 
UNTIL 24BC 
UPINIT 1010 
USL2 12DE 
USIASH 12CA 
USTAR4 12C3 
VECT OOEE 
VOCAB lEEC 
WAIT 27F2 
WARN 163D 
WRD 1C41 
XBLX 0116 
xcm 0122 
XDPL 0128 

M I N  
MINUS3 
N 
NEXT3 
NUUl 
NUMB1 
OK 
ORIG 
PA 
PAREN 
PCR 
PEMIT 
PFrND1 
PFIND8 
PLOOP 
PNuMB3 
PQTER2 
PSrnRE 
Q?SP 
QERR3 
mTAC2 
QUERY 
CUTT3 
FEND 
RNUM 
RTASK 
RZERO 
SEMIC 
STNIT 
SPACE 
SPAT 
SThBX 
STORE 
T2 
T4IN 
THREE 
TOR 
TRA 
m V 2  
TRIAD2 
m 2  
m s  
TYPE2 
UIRIG 
USE 
USL3 
USTAR 
USTARS 
VLIST 
VoCINT 
WATT2 
WENT 
FJDRD2 
XCOLUM 
D E L A Y  
XFENCE 
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1 7CF 
142E 
OOEO 
103C 
1 x 6  
1CF9 
2827 
1000 
00E4 
1F32 
233C 
2300 
1174 
1 lA6 
24A6 
1CC9 
233B 
14A1 
18FD 
18B4 
1AF7 
1B84 
1F64 
0183 
l6EF 
2031 
1619 
19BD 
1012 
17C1 
1337 
3 028 
14FO 
2808 
2861 
15BA 
1390 
2765 
181B 
26133 
284F 
2796 
1A44 
0100 
20FD 
12E1 
12A2 
12AB 
26F8 
1020 
283B 
1FC6 
1C55 
01 34 
01 32 
0110 
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XE'LD 012A 
XOFSET OllE 
XPLONO lOFO 
XPREV 0142 
XSPZER 0106 
XVOCL 0114 
ZBRAN 108E 
Z E S O  15A2 

XHLD 0130 
XOR 1325 
XPmp l0CB 
XRNUM 012E 
XSTATE 0124 
2Wm.N OlOE 
ZBYES 1097 
ZIESS 13DA 

SSB MNEMONIC ASSEMBLER 

XIN 0118 
xom O l l A  
XPLX)P2 lOCF 
XRZERO 0108 
XTIB O l O A  
XWIm OlOC 
ZEQU 1 x 7  
ZLESS2 13E9 

XLOOP 
XPmF 
mmPS 
XSCR 
XUSE 
ZBNO 
ZEQU2 
Z Z Z Z  
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lOBA 
10E8 
1 ODD 
O l l C  
0140 
10A8 
13D1 
2749 




