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PDP-11 FORTH INTRODUCTION PDP-11 FORTH

AU I8 A IO T RN RERERRRERS

NOTE: This system
is available on
diskette from the
author, John James
PO Box 348
Berkeley, CA 94701
(415) 526-8815

PDP-11 FORTH RT-11. RSX-11M, AND STAND-ALONE JANUARY 1980

DEVELOPED BY THE
FORTH INTEREST QGROUP / FORTH IMPLEMENTATION TEAM
P.D. BOX 11@5
SAN CARLDOS. CA. 94470

IMPLEMENTED BY
JOHN 8. JAMES
P.D. BOX 348
BERMKELEY, CA. 947a1

THIS SYSTEM I8 IN THE PUBLIC DOMAIN AND CAN BE USED
WITHOUT RESTRICTION. PLEASE CREDIT THE FORTH INTEREST
QROUP IF YOU REPUBLISH SUBSTANTIAL PORTIONS.

THE FORTH INTEREST CROUP / FORTH IMPLEMENTATION TEAM
ALS0 HAS DEVELOPED NEARLY IDENTICAL VERSIONS OF THIS
SYSTEM FOR THE

8080 6502
6800 6809
PACE ALPHA MICRO

FOR MORE INFORMATION, WRITE:

JOHN 8. JAMES
P.D. BOX 348
BERKELEY, CA. 947ai

OR
FORTH INTEREST GROUP

P.0O. BOX 11@5
8AN CARLOS. CA. 94@7@

‘PDP’ AND ‘RSX‘’ ARE TRADEMARKS OF DIGITAL EQUIPMENT CORPORATION.



F. 1.

56
57
%8
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
8@
81
82
83
84
83
84
87
88
89
99
91
92
93
94
93
96
97
98
99
100
101
102
103
104
105
106
107
108
109
118
111
112

MACRO M1113 21-JAN-8Q 18:@% PACE 2

- me e e e e e e e M M s e e e W e S e G S B B S e W N e S e W T e e e e B e e R e M e m M e e e w  w e =

THIB FORTH SYSTEM HAS

(O I

FULL LENGTH NAMES

EXTENSIVE COMPILE-TIME CHECKB AND ERROR MEBBAQES
DOUBLE INTEGER I1/D

A FORTH ASSEMBLER, PERMITTING STRUCTURED. INTERACTIVE
DEVELDOPMENT OF DEVICE HANDLERS, SBPEED-CRITICAL
ROUTINES, AND LINKAGE TO OPERATING SYSTEM8 OR TO
SUBROUTINE PACKAGES WRITTEN IN DTHER LANCUAQES,.
STRING-HANDLING ROUTINES

A STRING-SEARCH EDITOR

LINKED VOCABULARIEB

HODKS FOR MULTITASKING/MULTIUSER (CURRENTLY SINGLE TABK)
AND AS CURRENTLY CONFIQURED IT RUNS8 IN A 24K BYTE
TASK IMAGE (THIS INCLUDES BUFFERS. OPERATINQ-BYSTEM
AREA, AND ROOM FOR BUBSTANTIAL ADDITIONAL FORTH
PROGRAMMING) ON ANY PDP-11 OR LSI-11 CPU,» WITH OR
WITHOUT HARDWARE MULTIPLY/DIVIDE. THIS DISKETTE
WILL BOOT AND RUN STAND—-ALONE; ALSO IT CONTAINS A
SOURCE PROGRAM WHICH CAN BE ASSEMBLED TO RUN

UNDER RT-11, RSX~11M, OR STAND~ALONE. THIS BYBTEM
CAN BE MODIFIED TO INTERFACE WITH ANY DTHER DPERATING
B8YSTEM WHICH BUPPORTE READ AND WRITE A CHARACTER.
DETECT A CHARACTER (OPTIONAL), AND READ AND WRITE

A DISK BLOCK.

IT 18 ALIGNED WITH THE 1978 S8TANDARD OF THE FORTH INTERNATIONAL

STANDARDS

TEAM.

RECOMMENDED DOCUMENTATION: -
- A FORTH LANQUAGE MANUAL. WE PARTICULARLY RECOMMEND EITHER

(A) ‘USING FORTH’, BY FORTH, INC.
OR
(B) ‘A FORTH PRIMER’, BY W. RICHARD BTEVENS. KRITT
PEAK NATIONAL OBSERVATORY.

EITHER I8 AVAILABLE THROUGH THE FORTH INTEREST CGROUP,
P.0O. BOX 1133, SAN CARLOS, CA. 94@74.
PDP-11 FORTH USER'S GUIDE, AVAILABLE FROM JOHN 8. JAMES,
ADDRESS ABOVE. Also available from FIG.
FORTH REFERENCE CARD FOR THE FORTH IMPLEMENTATION TEAM
COMMON MODEL, AVAILABLE FROM F10.
‘FI10-FDRTH INSTALLATION MANUAL‘, ALSO FROM FIO.

ACKNOWLEDOMENTS:

THIS FORTH SYSBTEM (IN ‘FORTH. MAC’) IS A QROUP PRODUCT

OF THE FORTH IMPLEMENTATION TEAM OF THE FORTH INTEREST

GROUP (P.0. BOX 11@5, SAN CARLOS CA. 94@7@). THE IMPLEMENTER
1S RESPONSIBLE FOR THIS PDP-11 VERBION OF THE MODEL. AND FOR
THE BOFTWARE ON SCREENS IN ’‘FORTH. DAT’. ALTHOUGH THE LATTER
IS NOT AN OFFICIAL RELEASE OF THE F.1.0., THE CONTRIBUTIONS
FROM MEMBERS OF THE QROUP ARE TDD NUMEROUS TO CITE
INDIVIDUALLY.

IN ADDITION WE APPRECIATE THE PDP-11 CODING
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113 [ IMPROVEMENTS SUGGESTED BY BTUART R. DOLE., DOLE & FARMER,
114 [ PO BOX 142, PETALUMA, CA. 94932; BY PAUL EDELSTEIN)
113

i BY RICK STEVENS OF KITT PEAK) AND OTHERS.
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118 !
119 i BRINQING UP THE SYSTEM
120 i
121 Il A0 A0 U IR PO O A R A8 0 I R R
122 i
123 i
124 i .
129 3 TO RUN BTAND-ALONE:
126 ) ~ BOOT THE DISBKETTE LIKE ANY OTHER SYSTEM DISK, FROM DX@.
127 ) FORTH SHOULD COME UP AND TYPE ‘FI@ FORTH’ AND THE VERSION
128 ) NUMBER. TEST AS DESCRIBED FOR RT-11 BELODW.
129 ) ~ MAKE A COPY OF THE DISK; THIS STAND-ALONE BYSTEM DOES NOT
13A } PROTECT AGAINST ACCIDENTALLY OVERWRITING THE SYSTEM OR THE
131 ) SOURCE PROOGRAMS. TO MAKE AN EXACT COPY OF THE ENTIRE DISBK,
132 ] 1. PUT A BLANK DISK INTO THE SECOND DRIVE (DX1). FOR
133 ' SAFETY, SET THE WRITE-PROTECT SWITCH ON THE DRIVE
134 ! WHICH CONTAINS THE ORIGINAL BYSTEM DISK.
135 ' 2. TYPE ‘38 LDAD‘, AND CARRIAGE RETURN. THE SYSTEM SHOULD
136 ’ RESPOND ‘DK‘. THEN TYPE ’‘COPY’ AND RETURN. EACH OF
137 i THE 77 TRACKS WILL BE READ FROM DX@ AND WRITTEN ON DX1.
138 i - NOTE THE LAYOUT OF THE DISKETTE. IT I8 SET UP TO BOOT AND
139 ’ RUN STAND-ALONE, BUT IT ALSO CONTAINS AN RT-11 DIRECTORY,
14 ) AND A MACRO-11 SOURCE PROGRAM ‘FORTH. MAC’ (WHICH PRODUCED
141 i THIS LISTING). THIS ALLOWS THE SAME DISK TO BE BOOTED
142 ) AND RUN, OR TO PROVIDE SOURCE FOR MODIFICATION AND RE-ASBEMBLY,
143 i AS PROVIDED. THE FILE ‘FORTH. DAT’ CONTAINS FORTH BCREENS
144 i 1-7@. YDU CAN USE LOCATIONS BEYOND 7@, BUT THEBE WILL
145 ) OVERWRITE THE ‘FORTH. MAC’ SOURCE PROGRAM. STAND-ALONE UBERS
144 i MAY NEVER NEED TO USE THIS SOURCE, AND MAY WANT TO REMOVE IT
147 i AND USE THE SPACE FOR SOMETHING ELBE. MAKE A COPY FIRSBT.
148 ; ~ STAND-ALONE USERS CAN ADD THEIR OWN OPERATIDNS AND THEN
149 ) SAVE A BOOTABLE IMAQE OF THE NEW SYSTEM. THE NEW OPERATIONS
150 J WILL BE AVAILABLE WHEN THE DISK IS BOOTED IN THE FUTURE.
151 i THE LOADER WHICH IS USED WILL ONLY LOAD IMAGES UP TO 7. 9%
152 ) THIS LEAVES BEVERAL HUNDRED BYTES FOR NEW OPERATIONS, WHICH
153 ; CAN INCLUDE EXTENDING THE SYSTEM BY BRINGINO IN BOURCE OR
154 ) OBJECT CODE. TO SAVE THE CURRENT SBYSTEM, EXECUTE ‘FORTH DEFINITIONS’
133 ) IF NECESSARY TO QET INTO THE FORTH VOCABULARY, THEN ’‘DECIMAL 34 LOAD’
156 i BOME WARNING MESSAGES WILL BE PRINTED (MSG #4); THEY CAN BE
157 ) I1GNORED.
158 i - IF YOU DO WANT TO RE-ASSEMBLE THE BYSTEM FOR STAND-ALONE
159 i USE (WHICH MOST USERS SHOULD NEVER FIND NECESSARY), _
160 i YOU MUST USE RT-11 TO EDIT AND ASSEMBLE ‘FORTH.MAC’. NOTE
161 ) THAT ALTHOUCH THIS LISTING IS ASSEMBLED FOR STAND-ALONE,
162 i THE SOURCE PRDGRAM SUPPLIED IS SET FOR RT-11 ASSEMBLY:
163 i COMMENT OUT THE ‘RT11‘ DEFINITION, AND REMOVE THE COMMENTING
164 J ON ‘ALONE’. ASSEMBLE, LINK. AND RUN. AND THE S8YSTEM SHOULD
165 J COME UP STAND-ALONE. IMMEDIATELY REMOVE THE RT-11 SYSTEM DISK
166 ) AND PLACE THE FORTH DISK IN DRIVE ZERO. TO REVISE
167 J THE BOOTABLE IMAGE ON THE FORTH DISK SO THAT YOUR NEW SYSTEM
168 i BOOTS STAND-ALONE: LIST SCREEN 34 (DECIMAL), AND FOLLOW THE
169 ' INSTRUCTIONS THERE. THE RUN TAKES ABOUT ONE MINUTE.
17@ i - THE BOOTABLE SYSTEM DOES NOT USE HARDWARE MULTIPLY AND DIVIDE.
171 i IF YOU DON‘T HAVE RT-11 TO EDIT AND RECOMPILE WITH ’‘EIB’
:;g j CONDITIONAL ASSEMBLY, THE MULTIPLY/DIVIDE ROUTINES CAN BE

¥

PATCHED. IF YOU PATCH FROM THE KEYBOARD MONITOR, THE
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174 ] RESTART ADDRESS IS 10@@ OCTAL ( COLD START) OR 1@@4 (WARM
173 [ START). SAVE THE NEW VERSION AS A BOOTABLE SYSTEM, AS
176 i DESCRIBED ABOVE.
177 ] = THE SKEWED DISK 1/0 OPERATIONS SKIP TRACK ZERO. FOR COMPATIBILITY
178 ] WITH STANDARD PDP-11 SECTOR SKEWING. THE PHYSICAL READ
179 ] OPERATIONS (‘RT8’: ‘WTS’, ‘NRTS8‘, '‘NWTS‘) CAN READ ANY BECTOR,
i8@ ] HOWEVER.
181 ] = ALS0 THE BYSTEM AS DISTRIBUTED SKIPS THE FIRST 5& BECTORS
182 ] (7 SCREENS) IN ORDER TO SKIP THE BOOT BLOCK AND AN
183 [ RT-11 DIRECTORY. THIS CAUSES THE SCREEN POSITIONS TO BE THE
184 ] S6AME FOR STAND-ALONE AND FOR RT-11 (WHICH ACCESSES THE FILE
185 i ‘FORTH. DAT). YOU CAN CHANGE THIS BY CHANQING THE VALUE OF
186 i THE VARIABLES ‘S-SKIP‘ (NUMBER OF SCREENS SKIPPED) AND
187 ] ‘8-USE‘ (NUMBER OF SCREENS USED BEFORE ACCESSING THE
188 i SECOND DISK). THESE VARIABLES CAN BE CHANGED AT ANY TIME,
189 ) S0 DISK SCREENS CAN BE READ INTD BUFFERS AND THEN FLUSHED
19a I TO DIFFERENT LOCATIONS ON THE DISK.
191 | - ADVANCED USERS MAY NOTE THAT THIS B8YSTEM IS DESIONED TO
192 ] ALLOW THE MEMORY LAYOQUT - NUMBER AND LOCATION OF DISBK
193 i BUFFERS, LDCATION OF THE BTACK, ETC. - TO BE CHANCED
194 i DYNAMICALLY, WITHOUT REASSEMBLY.
195 |
196 ]
197 y  TO BRINQ UP THIS SYSTEM UNDER RT-11:
198 ] BE BURE THAT RT-11 IS5 SELECTED BELOW. THE LINES DEFININO
199 i ‘REX11M’ AND ‘ALONE’ SHOULD BE COMMENTED OUT: ‘RT11‘ SHOULD
200 ] NOT BE. NOTE THAT THIS DISK I8 DISTRIBUTED READY FOR RT-11
201 [ ASSEMBLY (EVEN THOUQH THIS LISTING IS FOR STAND-ALDNE).
202 ] = IF YOU HAVE HARDWARE MULTIPLY/DIVIDE, ALS0O REMOVE THE
203 i SEMICOLON FROM THE LINE DEFINING ‘EIS‘.
204 ) = IF YOU ARE USING AN OLDER VERSION OF RT-11 (VERSION 2),
203 i YOU MAY NEED TO USE THE MACROS “..V2..‘ AND ‘. REQDEF ‘.
206 I - ASSEMBLE, LINK, AND RUN. THE SYSTEM SHOULD COME UP AND
207 i TYPE ‘FIQ@-FORTH’ AND THE VERSION NUMBER.
208 i = TEST THAT IT IS UP BY TRYINGC SOME ARITHMETIC OR DEFINITIONS, E.@.
209 i 88 88 # (NOTE THAT THE ‘. / MEANB PRINT)
210 i : BGUARE DUP # ,
211 I 293 SQUARE .
212 ] OR TYPE ‘VLIST’ FOR A LIST OF ALL THE FORTH OPERATIONS IN THE
213 ) DICTIONARY.
214 | = THE DISK S8HOULD WORK IF THE DISKETTE IS IN DRIVE ‘DK’.
215 | MAKE SURE THAT ‘DK’ 18 ASSIGNED TO WHATEVER PHYSICAL
216 [] DRIVE YDU ARE USING - OR CHANGE LINE ‘RTFILE: ‘ IN
217 i ‘FORTH. MAC . TEST THE DISK BY TYPING
218 i 1 LIST
219 i WHICH SHOULD LIST THE SCREEN WHICH LDADS THE EDITOR.
220 i ASSEMBLER, AND STRING ROUTINES.
221 i = IN CASE YOU NEED TO GET A LISTING FROM THE ASSEMBLY OF
222 i ‘FORTH. MAC’ (NOT USUALLY NECESSARY), AND YOUR SYSTEM HAS
223 i ONLY DISKETTES (NO LARGER DISKS), THE ‘ALLOCATE’ OPTION
224 ] IS NECESSARY BECAUSE OF THE SIZE OF THE ‘.LST’ FILE
225 I (AROUND 23@ BLOCKS), FIRST COPY ‘FORTH. MAC’ ONTO A
226 i SEPARATE DISKETTE BY ITSELF. THEN EXECUTE
227 ) .MACRO /LIST:FORTH. LST /ALLOCATE: 30@. /NOOBJECT
228 I AND REPLY ‘FORTH. MAC’ WHEN ASKED FOR ‘FILES?”.
229 1
]
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231 i
232 ;}  TO BRING UP THE BYSTEM UNDER RSX-11M:
233 ) - THE DISKETTE PROVIDED IS IN RT-11 FILE FORMAT. THE TWO FILES
234 } MUST BE COPIED OFF THE DISKETTE INTO AN R8X DIRECTORY. THE
235 i ‘FORTH. DAT’ FILE MUST BE COPIED IN IMAGE MODE. ANY RBX
236 5 DIRECTORY MAY BE USED. ASSUMING THE DISKETTE I8 IN DRIVE @,
237 J USE THE RSX COMMANDS:
238 J >FLX =DX:FORTH. MAC/RT
239 J SFLX =DX:FORTH. DAT/RT/IM
248 ) INCIDENTALLY, ‘FORTH. DAT’ 18 THE SYSTEM’S ‘VIRTUAL MEMORY’
241 } FILE, USED FOR DISK I/0. THE REST OF THE SYSTEM (THIS
242 [ PROGRAM ALONE) CAN RUN INDEPENDENTLY, EVEN IF ‘FORTH. DAT’
243 I IS NOT AVAILABLE.
244 I - EDIT ‘FORTH. MAC’ TO SELECT RSX ASSEMBLY. CHANOE THE SEMICOLON
245 i TO COMMENT DUT ‘RT11‘ NOT ‘RSX11°‘. LET ‘EIS8’ BE DEFINED IF
246 i YOU HAVE HARDWARE MULTIPLY/DIVIDE.
247 I ~ ASSEMBLE, TASK BUILD., AND RUN. TEST AS WITH RTi1 ABOVE.
248 } -~ THE DISK 1/0 SHOULD WORK IF ‘FORTH.DAT’ I8 IN THE DEFAULT
249 ) DEVICE AND DIRECTORY. TESBT AS ABOVE.
250 i
251 f]
252 I
253 3  THE SYETEM AS SUPPLIED RESERVES 6@@@. BYTES FOR YOUR FORTH
254 ;1  PROGRAMMING AND STACK. THIS I8 ENOUQGH FOR SUBSTANTIAL PROJECTS
255 i (NOTE THAT THE EDITOR, ASSEMBLER. AND STRING PACKAQE., IF LOADED,
256 J  USE MORE THAN SK OF THIB.) TO CHANGCE THIS MEMORY SIZE., CHANCE
257 1 THE ’800@. ' WHICH I8 IN THE LINES FOLLOWING THE LABEL ‘DP: ‘.,
258 i NEAR THE END OF THIS PROGRAM. INCIDENTALLY, VERY FEW JOBS
259 i (E.@. RECURSION) WILL EVER USE MORE THAN 1@@ WORDS OF THIS SBPACE
260 i FDR THE STACK; THE REST OF THE SPACE 1S AVAILABLE FOR A STRING
261 ) BTACK (IF USED) OR FOR YOUR PROGRAMS - AND FORTH OBJECT CODE 18
262 ;5 CONSIDERABLY MORE COMPACT THAN ASSEMBLY.
263 ]
264 )
265 i
266 i THE FORTH VIRTUAL FILE ‘FORTH. DAT’ 18 UBED FOR STORING SOURCE
267 i PROGRAMS (DR DATA). THIS FILE HAS 7@ 1-K SCREENS (1-7@),
268 ) I.E. 140 PDP-11 DISK BLOCKS. BCREENS 4 AND 3 ARE USED BY THE
269 )}  BYSTEM FOR STORING ERROR AND WARNING MESSACES. SCREENS &-38
270 )}  CONTAIN A TEXT EDITOR, ASSEMBLER, STRING PACKACGE. AND MISCELLANEOUB
271 }  EXAMPLES. SCREENS 4@ THROUGH 47 CONTAIN A BINARY STAND-ALONE
272 )} SYSTEM (NOT USED UNDER RT-11 OR RSX-11M). USERS MAY WANT
273 }  TD SAVE THEIR SOURCE PROGRAMS AND DATA IN THE BLANK SCREENS.
274 1 THE SIZE OF THI8 FORTH SCREENS FILE (‘FORTH.DAT’) CAN BE INCREABED
275 y IF NEEDED. [IF THE SYSTEM IS TO BE BOOTED STAND-ALONE: THE LOCATION
276 i OF THE SYSTEM BINARY IMAGE ON THE DISK MUST NOT BE CHANGED;
277 )  THEREFORE, IF THE DISBK IS TO BE USED TO RUN STAND-ALONE. DO NOT
:;: }  USBE RT-11 TO MOVE ‘FORTH. DAT’ TO ANOTHER PLACE ON THE DIBK.

]
28n )
281 ]
282 i
283 ]
284 i NOTE THAT THE RT-11 AND RSX-11M BYSTEMS DO NOT ECHO CHARACTERS
285 ) WHICH ARE INPUT FROM THE TERMINAL. INSTEAD, THEY LET THE OPERATINQ
ggg )} SBYSTEM (RT-11 OR RSX-11M) ECHO THEM. THIS I8 DONE S0 THAT TYPINC

1]

CONVENTIONS WILL BE THE SAME A6 THE USER I8 FAMILIAR WITH. ALSO,
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288 i+ TO AVOID SWAPPING DELAYS. THE RSX VERSION OF ‘KEY’ READS A LINE OF
289 i  CHARACTERS AT A TIME.
290 |
291 [
292 )
293 i
294 1 CHANGE THESE LINES TO CONTROL CONDITIONAL ASSEMBLY:
293 ]
296 1IRT11=1 3 COMMENTED OUT UNLESS RT-11
297 IREX11=1 ) COMMENTED OUT UNLESS RSX11M
298 nagaal ALONE=1 1 COMMENTED OUT UNLESS STAND-ALONE
299 1EIS=1 1 COMMENTED OUT UNLESS HARDWARE MULTIPLY-DIVIDE
300 1 LINKS=1 i COMMENTED OUT UNLESS SUBROUTINE LINKAQE FROM
301 ) FORTH TDO OTHER LANGUAGCES
302 i
303 1. PAGE
304 BRI IO OO IO 0 SR 300 IO 0 3 0 0 000 OO A O A I R
305 i
3046 i VARIATIONS FROM F. I. Q. MODEL
an7 ]
208 TR S T T N E T oy ey sy ey ey’
3n9 i
31A [
31t 1 ‘FIRBT’ AND ‘LIMIT’ HAVE BEEN MADE USER VARIABLES, NOT CONSTANTS.
312 i THEREFORE WHEN THEY ARE USED. ‘FIRST @' AND ‘LIMIT @’ ARE
313 1 REQUIRED.
314 }
313 i ‘3 CODE‘ AND ‘FORTH’ ARE NOT PURE CODE., 80 THEY WERE MOVED TO THE
316 1 END DOF THE DICTIONARY. THIS I8 80 THE BULK OF THE DICTIONARY
317 s COULD BE PUY N PROM DR USED RE-ENTRANTLY.
318 i
19 1 THE MACHINE- i«DEPENDENT I/0 SECTION WAS MOVED TO NEAR THE END OF
3z2a 1 THE DICTIONaA:#Y, BECAUSE IT I8 NOT ALWAYE PURE CODE, AND ALSO TO
321 i ALLOW THE 1/0 TO BE REDEFINED WITHOUT REASSEMBLY.
322 i
323 »  THIS BYSTEM MUST TEST FOR FIRST-TIME-THROUGCH TERMINAL AND DIEK
324 3 I/0, TO AVOID ERRONEOUS ATTEMPT TO OPEN FILES TWICE AT LATER COLD
323 1}  8TARTS. IT CLEARS DISK BUFFERS AT COLD START.
i

326
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328 ] HERRRERERRAFRFRERREREREREEFRBRBRBRRRERFRRBRRRRRERAARAR AR RRBREER
329 ]
334 ; SET UP REQISTERS AND MACROS.
331 ]
332 } EBRRERARERRRBRRRSRRRERR AR RERRRRRRERRRBERERERERREERAERRRERREREEE RS
333 '
334 i
335 Qaaneaz W=x2 » TEMPORARY USED BY ‘NEXT’ MACRO (THE INNER INTERPRETER)
336 Qoeeal U=%3 i} POINTER TO THE USER AREA
337 _ paceas IP=%4 ) FORTH INSTRUCTION COUNTER
338 Qoaaas B=%3 ) FORTH BTACK POINTER
339 220004 RP=SP 3 FORTH RETURN-STACK POINTER
340 i
341 } NOTE - CODE ROUTINES CAN USE REQGISTERS @, 1, 4, AND 3, WITHOUT
342 i  RESTORING THEM.
343 i
344 )
345 5 MACRO DEFINITIONS
346 i
347 [}
348 i
349 i  THE ‘HEAD’ MACRO CREATES A FORTH DICTIONARY HEADER. IT8 ARGUMENTE ARE:
350 ) (1) LENGTH BYTE = THE LENGTH OF THE NAME BEINQ DEFINED. THE SION BIT
as1 i OF THE LENGTH BYTE MUST BE SET, S0 THAT THE SYSTEM WILL RECOGNIZE
3s2 i THE END OF A VARIABLE-LENGTH NAME FIELD:; THEREFORE THE LENOTH BYTE
a3s3 ' 1S QIVEN AS 20@ OCTAL PLUS THE LENGTH. IF THE OPERATION I8
354 i IMMEDIATE, THE BIT NEXT TO THE SION BIT IS ALSBO BET, BO THE LENGTH
355 ) BYTE IS QIVEN AS 30@ OCTAL PLUS THE LENQTH,
356 3 (2) NAME - THE NAME OF THE OPERATION BEIN@ DEF INED.
357 3 €3) LCHAR - THE ASCII VALUE OF THE LAST CHARACTER OF THE NAME, WITH THE
358 ' SICGN BIT SET. THE NAME FIELD MUST HAVE AN EVEN LENGTH (INCLUDING
359 ; THE LENGTH BYTE), S0 IF THE NUMBER OF CHARACTERS IN THE NAME I8
3460 ) EVEN, ‘LCHAR’ WILL BE QIVEN AS 24@ (2@@ PLUS CODE FOR A SPACE).
361 5 (4) LABEL - THE ASSEMBLY-LANGUACE LABEL ASSOCIATED WITH THE ‘CODE FIELD’
362 ) OF THIS DICTIONARY HEADER. THESE LABELS ARE USED IN THE PRECOMPILED-
363 i FORTH SECTION OF THE SYSTEM. WHEN POSSIBLE, THE FORTH OPERATION
364 J NAME ITSELF IS USED AS THE ASSEMBLY LABEL; OTHERWISE AN ABBREVIATION
36%° ' IS USED. BY CONVENTION, THESE NAMES ARE LIMITED TO FIVE CHARACTERS,
366 i FOR CONSISTENCY AMONG VARIOUS ASSEMBLERS FOR DIFFERENT MICROPROCESSORS
367 i (THE FORTH IMPLEMENTATION TEAM USES THE SAME LABELS IN ALL OF ITS
368 ) VERSIONS. )
369 i (3) CODE - POINTER TO THE MACHINE-LANGUAGE "CODE ROUTINE"* ASSOCIATED
37e i WITH THIS OPERATION TYPE OR DATA TYPE. E.©. FOR ANY COLON DEFINITION,
371 J THIS ARGUMENT IS ‘DOCOL‘, THE LABEL OF A FIVE-INSTRUCTION ASSEMBLY
ara ) ROUTINE WHICH USES THE RETURN STACK TO HANDLE THE NESTED EXECUTION
373 f OF ANOTHER LEVEL OF FORTH OPERATIONS. FOR ANY CONSTANT, THIS CODE
374 N ROUTINE IS ‘DOCON’, AND BIMILARLY FOR ALL OTHER DATA TYPES.
37% i THE CODE ARGUMENT MAY BE OMITTED. IN THAT CASE., THE ‘HEAD’
376 ’ MACRO LEAVES THE CODE FIELD POINTING TWO BYTES BEYOND ITSELF, WHERE
377 ) MACHINE-LANQUAGE CODE MUST BEING - AND THE OPERATION 80 DEFINED IS
are ¥ CALLED A "PRIMITIVE". THE "NUCLEUS SECTION" OF THIS VERSION OF
379 i FORTH CONTAINS ABOUT 45 PRIMITIVES, FROM WHICH THE WHOLE BYSTEM
380 i IS BUILT) IN EFFECT, THESE PRIMITIVES DEFINE THE VIRTUAL FORTH
381 ' MACHINE. (A FEW OPERATIONS IN THE "PRECOMPILED FORTH" SECTION
382 ' OF THE SYBTEM HAVE BEEN REPLACED WITH PRIMITIVES, TO OPTIMIZE
ggf ) EXECUTION SPEED. AND WHEN A FORTH ASSEMBLER IS ADDED TO THIS

I

6YSTEM, USERS WILL BE ABLE TO DEFINE THEIR OWN PRIMITIVES DIRECTLY
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389% ) IN FORTH, IMMEDIATELY READY FOR EXECUTION. )

386 i

387 i THE ‘HEAD’ MACRO CREATEE A FORTH HEADER CONSISTING OF

388 i LENGTH BYTE - SIGN BIT SET

389 i NAME OF THE OPERATION - VARIABLE LENGTH - SION BIT SET ON LAST CHAR.
390 ' LINK FIELD, WHICH POINTS TO THE BEQINNING OF THE PREVIOUS DICTIONARY
391 [} HEADER (USED AT COMPILE TIME)

392 ) CODE POINTER.

393 [

394 1 1l 1] LINK=Q i1 LAST LINK FIELD IS @, INDICATING END OF THE DICTIONARY.
393

396 i

397 .MACRO HEAD, LENGTH, NAME, LCHAR, LABEL, CODE

398 LINK2=,

399 . BYTE LENGTH

400 .ABCII ~NAME~

ani . EVEN

402 =, -1

4R3 . BYTE LCHAR 1 LAST CHARACTER DF NAME (OR BLANK FILL).,
404 i PASSED IN OCTAL, WITH HIQH BIT SET.

405 . WORD LINK

406 LINK=LINK2

407 LABEL: . IF NB CODE

408 . WORD CODE

409 . IFF

410 . WORD . +2

411 . ENDC

412 . ENDM

413 ]

414 '

4153 i

4146 i THE 'NEXT’ MACRO TRANSFERS CONTROL FROM ONE FORTH OPERATION TO THE
417 i ‘CODE ROUTINE’ OF THE NEXT, NOTICE THAT ONLY TWO INSTRUCTION
418 i  EXECUTIONS ARE REQUIRED TO TRANSFER CONTROL FROM USEFUL OPERATIONS
419 ] OF ONE FORTH PRIMITIVE TO THOSE OF THE NEXT.

420 i

421 .MACRO NEXT

422 MoV (IP)+/ W

423 JMP ®(W)+

424 . ENDM

423 '

426 ]

427 i MACRD CALLS

428 i

429 )

430 . IFDF RT11

431 .MCALL . RCTRLO,. TTYIN,. TTINR,. TTYOUT,.EXIT,. TRPSET

432 .MCALL . SETTOP,.DSTATUS,.FETCH,. LOOKUP, . READW, . WRITHW
433 . ENDC

434 )

439 )

436 . IFDF RSX11

437 .MCALL QIOWSC, EXITS$S, ALUNSC, ASTX$S, BVTKSS

438 .MCALL FDBDF%, FDRC®A, FDBK$A, FDOP$A, FSRS1%

439 .MCALL OPEN$M, READS: WRITES, WAITS, CLOSES

440 .MCALL QIOWS

441 . ENDC



F.1.¢.

443
444
449
444
447
448
449
450
451
452
453
454
453
436
437
458
459
460
461

462
463
454
4569
as6
457
468
459
a7@
A71
472
473
474
4T3
476
477
478
479
480
481
482
483
484
483

MACRD M1113 21-JAN-B8@ 18:03 PACE 5

Qoooaa
aooeoa
0000024

aona1e
aana12
Qo014
aceois
aone2a

naaa22
AORR24
aaan2s
annasa
aaaasz

208034
Qaoee3s

aece4a
o042
200044
200046
aopesa

2an167
20a167

eaea11
oaeana
a15412°
aoaa1a

ea7724
a1e0a2

@43436

2351246
Q434348
@431446"
aaaal7
acaana

2154267
21534246

fa1541@°
@a3s1az2’
B43146°
acaaon
aeoaa0

e e e W W o W W e e W

]

TR IS T 0TI I I 000000 00 0000 00 0 000000 I3 S 00 B B
8TART~UP TABLE
BRI TN I I A R A RS SRR R AR BE R SRR

AT BTARTUP, MOST OF THESE VALUES ARE MOVED INTO THE USER AREA
(ETARTING AT ‘XDP: ‘); THEY ARE NORMALLY ACCEBSED THERE. THE VALUES
HERE ARE NOT USUALLY CHANGED. BUT THEY MAY BE CHANQED E. 0. TO
CONTROL WHAT HAPPENS AT COLD START. THIS TABLE COULD BE MOVED OUT OF
LOW MEMORY IF NECESSARY FOR RDM BYSTEMS.

QFORTH: : I @LOBAL LABEL - NORMALLY NOT USED
ORICIN: JMP CENT 1 COLD START ENTRY POINT
JMP WENT 1 WARM START ENTRY ADDRESS

i
i
i

NOTE - COLD START WIPES OUT ANY NEW DICTIONARY DEFINITIONS, AND
THEN DOES A WARM 8TART. WARM BTART CLEANS UP S8TACKS, TERMINAL
BUFFER, ETC.

. WORD 11 1y CPU
. WORD a + REVISION
. WORD TASK-1@ 1 POINTER TO LATES8T WORD DEFINED
. WORD 10 } BACKSPACE CHARACTER
. WORD xup 1 POINTER TO USER AREA
K

NOTE - THE USER AREA I8 A HOO
TO BE ADDED LATER.
. WORD xsa i POINTER TO BEQINNING OF THE STACK
. WORD XR@ 5 POINTER TO BEGINNING OF RETURN STACK
[
[

IN THIS SBYSTEM TO ALLOW MULTITASKING

. WORD XTIB POINTER TO TERMINAL INPUT BUFFER
. WORD 37 MAXIMUM NAME-FIELD WIDTH, NORMALLY 31
. WORD Qa 1 WARNING MODE; @=ERROR &, 1=DISK MESBAGE
NOTE - WARNING MODE INITIALIZED TO ZERO., IN CASBE DIBK IBN’'T UP.
. WORD XDP 1 FENCE TO PROTECT ACAINBT ACCIDENTAL
‘FORGET’ OF THE BYSTEM.
. WORD XDP POINTER TO NEXT AVAILABLE DICTIDNARY

i

i

1 LOCATION (RETURNED BY 'HERE’).
. WORD XxXvoc i PDINTER TO INITIAL VOCABULARY LINW
. WORD DSKBUF + INITIALIZE ‘FIRST’
I
I
]

. WORD ENDBUF INITIALIZE ‘LIMIT’
. WORD [ AVAILABLE
. WORD -] AVAILABLE
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487
488
489
499
491

492
493
494
493
494
497
498
499
500
501

502
583
504
s@3
506
sa7
s08
sa9
s1@
511

%12
513
514
515
516
517
518
519
520
521

522
523
524
525
526
527
528
529
530
331

532
533
534
535
536
537
538
539
540
541
542
543
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Qoees2

200462
0000564

eooa70

Q02104
200186

Ana11@

ana124
aan126

Paaid2

a0A1446
aan15a
a001352
aaa154
[aoa1460
aan164

aevi17e

a00204
a002a6
Qaee212
ave214
Qo216
200222
Q00226
200232

ana23s
ann252

ann2s54
noa256

@A12445

2125a2
aea132

Q51404

aas372%
aai1@eald
as1404

as27a4

aas216
Q21666
eazeal3
061404

8627046
as2704

Q61516
kas725
Q02414

aaaenz

222002

o0a004
202002

e e e e e e e W W W

3s:

]
1]

18

i
i

HRBERRERRBERREARRRRRERRR AR BRRBFRRFRARA R ERBFRRRERERARRERRR RN

NUCLEUS

L at 222 st S IR e T I S ISt R TR RSt el sttt

THE NUCLEUS CONTAINS THE PRIMITIVES FROM WHICH THE S8YSTEM I8 BUILT.

HEAD 203, LIT, 324, LIT 3 swnes LIT
USED ONLY BY COMPILER. PUSH FOLLOWING LITERAL ONTO STACK.

MoV (IP)+, -(8)

NEXT

HEAD 287, EXECUTE. 305, EXEC ) sxsan EXECUTE
EXECUTE FORTH WORD WHOSE CODE ADDRESS I8 ON STACK

MoV (S)+, W

JMP QW)+

HEAD 2@6, BRANCH, 240, BRAN i ##aws BRANCH
USED ONLY BY COMPILER. FORTH BRANCH TO ADDRESS WHICH FOLLOWS.

ADD (IP), IP

NEXT

HEAD 2@7, ABRANCH, 31@, ZBRAN )} s#ase® ABRANCH

USED ONLY BY

COMPILER. FORTH BRANCH IF TOP OF STACK

I8 ZERO (FALSE).

18T
BNE
ADD
NEXT
ADD
NEXT

HEAD
USED ONLY BY

(8)+
3s
(IP), IP

82, 1P

206, (LOOP) . 240, XLODOP 1 waess (LOOP)
COMPILER. INCREMENT LOOP INDEX BY 1, BRANCH

IF BELOW LIMIT.

INC
cHMP
BGE
ADD
NEXT
ADD
ADD
NEXT

HEAD
USED ONLY BY
MAYBE BRANCH

ADD

TST

BLT

(RP)

(RP): 2(RP)
1s

(IP), IP

#4, RP
#2, IP

2@7, (+LOOP), 251, XPLOO 3 wanew (+LOOP)
COMPILER. INCREMENT LOOP INDEX BY TOP OF BTACK,

(S), (RP)
(8)+
2%
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658
&359
&60
b661

&63
&64
663
1.1
667

669
&7a
671
&72
&73
&74
&7%
676
&77
&78
&79
680
&81
682
683
&84
&£83
686
&87
488
689
&9@
691
692
&93
&794
693

&97

&98
699
7aa
7a1

702
7a3
704
7@a3
7@6
7a7
7@a8
709
71@
711
712
713
714
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anavea
noazaz
ava7as
ava712
aeo7i4
2va716
anaz22
200726
avazia
aea732
ava734
202736
aAnA740
AnQ744
aoazsa
aaa754
aaa756
aoazea
ADA766
aea772
anaz7a
a0100a
aaiea2
[a12as

anieia
ae1e22
Q01032
agiesa

aaiasa

aaiaz2
aai1a74
aa1a76
aa11a2
aa11@6
ea111@
aa1112
fR1114
na112a

ai1150a
aissa1
162703
122100
@a1776
162701
12163
1a5711
aa142a
122100
@aai374
aia11s
162701
21@8163
216301
16@113
168165
168163

218115
a2a163
281361
as27a1
eearse

aas713
aai4a7
ai1s65aa
aissal
11212@
aas315
2@1373
as27as

nanaaz
PRR004

onaest
Qeoana4

annoal
annaaz
anavas
annoa
[aanoas
aaneas

anaaal

aanaa2
anaRQ4

annaas

1 ( BTART-ADDRESS DELIMITER ==> ADDRESS OFFBET END NEXT-CHARACTER)

ENC1:

ENC2:

ENC3:

ENC4:

- e W

MOV
MOV
suB
CMPB
BEG
SUB
MOV
TSTB
BEG
CMPB
BNE
MOV
8UB
MoV
Mov
SUB
SUB
suB
NEXT
MOV
cMP
BNE
ADD
BR

(8),R@ i DELIMITER

2(8).R1 1+ STARTING ADDRESS

#4,8 1 MAKE SPACE FOR REBULTS
(R1)+, R0

ENC1 1 SKIP OVER LEADING DELIMITERS
#1,R1

R1, 4(B)

(R1) 1 TEBT FOR NULL

ENC4

(R1)+.RO i NOT NULL, 80 FIND END OF TOMEN
ENC2 '

R1, (8)

®1,R1

R1,2(8) 3 FINISH UP AND RETURN

4(8),R1

R1, (8)

R1,2(8B)

R1, 4(8)

R1, (8) 3 HANDLE NULL CASE
R1,: 4(8B)

ENC3

#1,R1

ENC3

THE NEXT 4 HEADERS POINT TO INSTALLATION-DEPENDENT TERMINAL 1/0

ROUTINES.
HEAD 204, EMIT, 24@, EMIT. PEMIT i aapes EMIT
]
HEAD 203, KEY, 331.: KEY,: PKEY 1 ansunn KEY
i
HEAD 211, ?PTERMINAL, 314, QTERM, PQTER ! axssn ?TERMINAL
]
HEAD 202, CR, 24@: CR, PCR ;) #anen CR
i
)
]
i
]
HEAD 2a3, CMOVE, 3@3, CMOVE i wnssn CMOVE
i MOVE BYTES IN MEMORY. ( FROM TO N ==3)
T8T (8)
BEQG 28 1+ NO MOVE
mMov 2(8),RA
Mav 4(8),R1
1s: MOVB (R1)+, (R@A)+
DEC (8)
BNE 1s
2s: ADD #5, 8
NEXT



715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731

732
733
734
7339
736
737
738
739
740
741

742
743
744
745
746

748
749
73a
731
752
733
734
753
756
757
738
739
76@
761
762
763
764
765
766
767

769
778
771
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aa1124

aa1134
an114a
AN1144

aD1144
201146
201152
221154
aa115&6
aei114@
an11s62
an1164
001166
20117@
@ea1172
201174
201176
201208
an12a2
aa12as

aA120s

1216
aa1222
aa1226

1226
aA1232
aa1232
201234
221240
Q01242
Qae1244
Q012445
201252
201252
Q01254
201256
2012460
av1262
2012464
aA1266
ani27a
aa1272

aa1274
1304
aa13as6
A1310

201314

aB47467

212302
a12746
Baseaa
eas5aai
2256101
avs&1020
eas1@2
1a3ea2
as15a1
@aas55e0a
8as5316
221370
aia11s
12045
aas726
aaaza7

av4747

212502
aizsaa
ai12s501
ai12743
@aas3a1
anas100
eai4as
16@2a0
[as52a1
183002
asa2a0
aas53a1
2as31%
Q21346
aas72%
210043
a10145
aaaza7

2as115
@A42515

nanans

aannas

oevenze

HEAD

202, U», 24Q, USTAR ] sSsaws Us

3 { N1 N2 ==> PRODUCT). PRODUCT I8 32-BIT DOUBLE INTEGER.
}  HIGH WORD TOP.

i THIS MUST BE UNSIGNED MULTIPLICATION.

JSR
NEXT
UMULT:

PC, UMULT

)} THE VALUES TO MULTIPLY ARE ON THE BTACK.

MOV
MoV
CLR
CLR
2% ROL
ROL
ROL
BCC
ADD
ADC
1s: DEC
BNE
MOV
MOV
TST
RTS

HEAD

(8)+, R2

#20, -(RP) i SET LOOP COUNT
R2

R1

(RP)+ i POP TEMPDRARY

202, U/, 240, USLAS | waanw U/

1 THIS DIVISION MUST BE UNSI@NED.

JSR
NEXT
UDIV:

PC,UDIV

i THE VALUES TO DIVIDE ARE ON THE BTACK

MOV
mov
MoV
MoV
1s: ASL
ROL
BEG
8UB
INC
BCC
ADD
DEC
2%: DEC
BNE
TST
MOV
MOV
RTS

HEAD

i BITWISE AND.
comM
BIC
NEXT

HEAD

{(8)+,R2 1 DIVISOR

(8)+, RA

(6)+,R1

#20, -(8) i LOOP COUNT

2% I NO NEED TO BUBTRACT

R2, R@ I MUBT RESTORE
(B) )+ LOOP SIXTEEN TIMEB
(8)+ ) POP TO DISCARD COUNT

R@, -(8) 5 REMAINDER
R1,=(8) » QUOTIENT

PC

203, AND, 304, AND ;o #enes AND
( N1 N2 ==> N3).

(S)

(S)+, (8)

202, OR, 240, OR 3 wxanw OR
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C6L
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829

873
874
873
87&
877
878
B79
e8n
es1
882
883

883

MACRO M1113 21-JAN-80 1B:@3 PAGE &-4

221402
oai141@
aa1s12
Q01614
Bv1616
2014620
001624
221624

2014630
av1636
20146408

AR1644
2a1654
201662
AA1666
an1672
AB1676

[a17a2

aA1714
nai7ié

ani7a2

an1736
201740
Q01744
201746

201732

a01764
aoi177a

av1774
an2eas
a02012

an2aié
ax2a3a
an2034
aaz2e4@
anze42

aa2n4sé
an2assée
an2es6a

aazes4s
an2074

an21a2
@a21asé

@aas719
10a482
aasa13
200402
a12719%

A66363
ans9%63%
Bb61563
as627a3%

2as413

2as413
2as4465
@as613

816343
[62785

aissal
@a11363
212113

@11345

B66375
242705

220001

oanea2
oanans
a0n0es
aanaas

eoage2

Qeaon2

ooaoez

aananaz
aaanaz

aanea2
200004

anaoas

naanea

1s:
2%

]

HEAD 202, 8<, 24@, ZLESS

TST (8)

BMI is

CLR (8)

BR 2%

MOV #1,(8)

NEXT

HEAD 2@1, +, 233, PLUS

ADD (§)+, (8)

NEXT

HEAD 202, D+, 24@, DPLUS

ADD 2(8), 6(8) » ADD LOW

ADC 4(8)

ADD (8), 4(8) + ADD HIGH

ADD #4,8

NEXT

HEAD 2@35, MINUS, 323, MINUB
CHANGE SION.

NEGQ (8)

NEXT

HEAD 204, DMINUS. 240, DMINU
CHANGE SIGN OF DOUBLE INTEQGER WORD ON BTACK.

NEQ (8)

NEG 2(8)
SBC (8)

NEXT

HEAD 204, OVER, 24@, OVER
( N1 N2 ==> N1 N2 N1)

MoV 2(8),-(B)

NEXT

HEAD 2@4, DROP, 24@, DROP
ADD 2,8

NEXT

HEAD 284, SWAP, 240, SWAP
MOV 2(8),R1

MOV (8),2(8)

MOV R1, (8)

NEXT

HEAD 2@3, bup, 32@, DUP
MOV (8),—-(8)

NEXT

HEAD 202, +!, 240, PSTOR
ADD NUMBER SECOND ON STACK TO ADDRESS ON TOP.
ADD 2(8), @(5)
ADD #4,8
NEXT

L2212

A4

#RE4NN

L2 22 2 ]

#8444 %

L& 42 4

RN

#8408

A

8

a<

D+

MINUS

DMINUS

OVER

DROP

BHWAP

DupP
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L1
916
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[ 471
Zié
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a1s
&04
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€Bs
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E06
c06
106
.. 13

848
148
948
€48
ré8
€68
zé8
168
vse
488
e88
L88
968

214



F.l1.¢

923
924
923
926
27
928
929
930
931
932
933
934
93%
736

937
938
939
940
941
42

943
944
943

946
947
948
949
950
951

952
933
934
955
936
957
958
959
960
961

962
963
964
965
966
967
968
969
970
971

972
973
974
975

MACRO M1113 21-JAN-B80 18:@3 PAGE 7

nR2310
aa2316
002324
0a2332
aA2340
an2342
202344

ee235a
QB2356
2023464

002372
ea241@
202416
202420
a02422

0A2426
202444
2450
[a2452

2a2436

22470
Q2474
aA2476
pa25aa

oe2304
ae2s12

ae2%14
aa2s522

Qan2524
082532

02534
ae2542

aasj2az’
an2176"
aas7e@’
Q1@446
a1a204

84236
24440

aas7an
ana4562"
a11243

aa24as6’
ai1e2435

aa24as6’
a11245
@asa31d

aeana1

aaaan2

2eana3l

aA4Aa74
aA3132
Q44127

2043446
ana374

004440

aa4s62 "’

aaadeR !

aa3130"
na2242
aA4562

201446
an1444"

an3416°

e e s s e e e w W w w

HRRRRRRREE AR R AR RR TR AR AR R E SRR AR EE AR RN

PRE-COMPILED FORTH SECTION

LAt a2 iR 2 st sl R it 2ot ittt ds sl

NOTE - A FEW OF THE FOLLOWING OPERATIONS HAVE BEEN
CONVERTED TO CODE FOR SPEED. HOWEVER,
IN THE DICTIONARY HAS NOT BEEN CHANGED.

HEAD
. WORD

DocoL: MoV

MoV
NEXT

HEAD
. WORD

HEAD
. WORD

DOCON: MOV

NEXT

HEAD
. WORD

DOVAR: MOV

NEXT

HEAD

CREATE A NEW

. WORD

DOUSE: MOV

ADD
NEXT

CONSTANTS

HEAD
. WORD

HEAD
. WORD

HEAD
. WORD

HEAD
. WORD

3@1, :, 272, COLON, DOCOL
QEXEC, 8C8P, CURR, AT. CONT, 8T

IP, -(RP)
W, IP

301, < >, 273, BEMI, DOCOL

THE WORD ORDER

)} #ERRE
ORE. CREAT, RBRAC, PBCOD

] ORRRERR

QCSP, COMP, SEMIS, 8MUDQ, LBRAC, SEMIS

21@, CONSTANT, 24@, CON, DOCOL
CREAT, S8MUDG, COMMA, PSCOD

(W), =(8)

21@, VARIABLE, 24@, VAR, DOCOL
CON. PECOD
W, =(8)

204, USER, 24Q, USER, DOCOL
USER VARIABLE., ( N ==> ),
CON, PECOD

(W), ~(8)

U, (8)

201, @, 26@, ZERDO, DOCON
'

2@1, 1, 261, ONE, DOCON
1

201, 2, 262, TWO, DOCON
2

201, 3, 263, THREE, DOCON
3

i esssn CONSTANT

j} s##ses VARIABLE

i ##wae USER

;] w#wnes QA

P oERewe 1

.2 2T T ]

i #REwe 3



976
977
978
979

f81
982
983
984
983
986
987
988
989
9@
991
992
993
994
993
996
997

998
799

1000
10ai

1002
1aa3
1004
10@a3
1006
1ea7

108
1009

1214
1a11

1a12
1813
1214
1813
1016
1017
iaia
1019
1820
1821

1022
1023
1024
1825
1026
1027
1028
1029
1a3a
1a31

MACRO M1113 21-JAN-B8@ 18:@3 PACE 7-1

202344
ae2334
2aa2336
an2ds66

an2s7a
ansa2
0024604
ae2616
ae2s2a

Q22634
082642

aRn2644
aa24654
aA_2656
AB6566
aas7a
an27ea
ag27e2
ae2714
02716

ae2732
ae2734
202744
an7s5a
an276a

na2762

aoa10a

220050’ 000000 O014634°
22144567

eanala

aaeal12

202014

2aea1sé

oaeeze

aaeaz2

HEAD 282, BL, 24@, BL, DOCON
BLANK
. WORD 40

HEAD 2a3, C/L, 314, CL, DOCON
# OF CHARACTERS PER LINE
. WORD 100

‘FIRST’ AND ‘LIMIT’ MOVED TO USER AREA

HEAD 2@3, B/BUF, 3@4, BBUF, DOCON
BYTES PER DISK-BLOCK BUFFER.
. WORD 1@24.

HEAD 2@3, B/SCR, 322, BSCR, DOCON
DISK BLOCKS PER FORTH SCREEN.
. WORD 1

HEAD 2@7,+0RIQIN, 316, PORIQ, DOCOL
RETURNS ADDRESS, QIVEN OFFSET FROM ORIQIN.
. WORD LIT,ORIQIN, PLUS, SEMIS

USER VARIABLES

HEAD 2@2, 8@, 24@, 8ZERO, DOUSE
8TACK ORIQIN.
.WORD &

HEAD 2@2, R@, 240, RZERD, DOUSE
RETURN STACK ORIGIN.
. WORD 1@

HEAD 203, T1B, 302, T1B, DOUSE
TERMINAL INPUT BUFFER.
. WORD 12

HEAD 2235, WIDTH, 318, WIDTH, DOUSE
MAXIMUM NAME LENGTH (DEFAULT, 31 CHARACTERS).
. WORD 14

HEAD 207, WARNING, 387, WARN, DOUSE
WARNING MODE (DEFAULT, CGIVE MESSAQE NUMBER AT ERROR
OR WARNING CONDITION, DON'T QO TO DISK FOR MESSACE).
. WORD 16

HEAD 203, FENCE, 383, FENCE, DOUSE
PREVENTS ‘FORGET’ BELOW THIS ‘FENCE’ SETTING
. WORD 20

HEAD 202, DP, 24@, DP, DOUSE
DICTIONARY POINTER TO NEXT AVAILABLE SPACE.
. WORD 22

HEAD 21@, VOC-L INK. 24@, VOCL., DOUSE
VOCABULARY LINK (MAINLY FOR FUTURE USE)

#RHENN

L2212l

8005
SN0

# RS

A RRER
#EENE
-
3

L a2 a2l

LAl 4 g
LA At 4

L2l 2l

BL

c/L

B/BUF

B/SCR

+0ORIGIN

TiB

WIDTH

WARNING

FENCE

DP

VOC-LINK



F.1.G

1832
1833
1434
1235
1836
1037
1838
1839
1040
1841

1042
1043
1044
1043
1046
1047
1048
1049

1258
14351

1a32
1@33
1454
1@53
1a56
1457
1438
1459
1060
1861

1062
1863
1064
1063
1866
1867
1068
1069
1078
1071

1472
1473
1074
1473
176
1a77
1a78
1479
1480
1481

1a82
1a83
1084
1089
1886
1@e87
1088

MACRO M1113 21-JAN-B8@ 18B: @3 PAQE 7-2

203002
aa3eaz
283014
283016
2e3a3a

203232
2a3942
aa3e4ss
aa3av4
2a3ass
QaAa3dss
aasa7a
easiea
[e3iaz
2a3116

ae3i12e
aa3134

203134
aa31s

a\3154
faA3166

aasi7e
aa32a2

[a32a4
aa3214
aa3z216
aa3s

aa323a

Qaa324@

200024

220032

avxais

aagasa

ooaes2

200044

saans2

oaends4

202A36

aaaas2

200054

i

. WORD 24

HEAD 2%, FIRST, 324, FIRST, DOUSE
ADDRESS OF BEQINNING OF DISK BUFFER.

. WORD 24

HEAD 203, LIMIT, 324, LIMIT, DOUSE

ADDRESS JUBT BEYOND END OF DISK BUFFERS.

.WORD 3@

POSITIONS 32 AND 34 ARE AVAILABLE FOR EXPANBION.

THEY ARE INITIALIZED FROM BOOT-UP TABLE.

HEAD 203, BLK, 313, BLK, DOUSE

AT COLD BTART.

I

CURRENT DIBK BLOCK BEING LOADED (@=TERMINAL)

. WORD 36

HEAD 282, IN, 24@: IN, DOUBE
OFFSET IN TERMINAL INPUT BUFFER.
.WORD 42

HEAD 2@3, OUT. 324, OUT, DOUSE
OFFBET IN OUTPUT LINE.
. WORD 42

HEAD 2@3, 8CR, 322, 8CR, DOUSE
CURRENT FORTH DISK BCREEN.
.WORD 44

HEAD 2@6, OFFBET. 240, OFSET, DOUSE
OFFSET TO QET TO ANOTHER DISK DRIVE.
.HWORD 46

HEAD 207, CONTEXT, 324, CONT, DOUSE
. WORD sa

HEAD 2@7, CURRENT.: 324, CURR., DOUSE
. WORD 32

HEAD 2@%, BTATE, 383, STATE, DOUSE
. WORD 34

HEAD 2@4, BASE, 24@, BASE, DOUSE
. WORD 36

HEAD 2@3, DPL., 314, DPL, DOUSE

OFFSET OF DECIMAL POINT AFTER DOUBLE-INTEGER INPUT.

.WORD  é@

HEAD 2@3, FLD, 304, FLD, DOUSE
OUTPUT FIELD WIDTH.

. WORD 62

HEAD 223, €8P, 32@, CSP, DOUSE

USED BY COMPILER TO HOLD CURRENT STACK POSITION,

FOR ERROR CHECKING
. WORD &4

%

#AREN

- R

KRS

SEREN

R

#HERE

La.a a2

L2 2 42

L st g

AER0E

L3 a2 2

LA A 4

E 122 2]

FIRST

LIMIT

BLK

8CR

CONTEXT

CURRENT

BTATE

BASE

DPL

FLD

csp



1889
1a%a
1291
1a92
1A93
1094
1493
1096
1a97
1498
1299
11004
11@a1
1102
11@3
1104
1105
1106
1107
11@8
11049
111@
1111
1112
1113
1114
1113
1116
1117
1118
1119
1120
1121
1122
1123

1124
1129
1126
1127
1128
1129
1134
1131

1132
1133
1134
1133
1136
1137
1138
1139
1142
1141
1142
1143
1144

MACRDO M1113 21-JAN-80 18:@3 PAQE 7-3

an3242
[aa32d2
203254
203264

203266
an37s

aa3sea
2a3312

an3314
AA3324
aAa3326

203332
203342
av3346

203332
203354

a\l3a7a
283404

and412
aa342@
AA3426

Aa3432
na344a
aR3442

03444
aa3434
aa346@
aa3462
@034564
@03466
203472

an3474
203524
ap3sia
2e3512
203514
a93516

[epa7a

200a72

2a%215

862715

PA7346 7

2027356

@a33s62’
ea3402’

162919

2246525
©a14a2
aasa1 s
aaa4a2
212715

226525
aa24a2
easais
anasaz
a12715

DR2176° AD1446°

202072 Q014446

202242 @a233a°
aa14446"

aaeaaz

aoaen1

200002

Qoace1

- e W

19:
2%

1%:

HEAD

232, R#, 24@. RNUM, DOUSE

CURSOR POSITION (FOR SOME EDITORB).

. WORD

HEAD

-]

2@3, HLD, 3234, HLD. DDUBE

POINTS TO LAST CHARACTER HELD IN ‘PAD’

. WORD

HEAD
. WORD

HEAD
. WORD

HEAD
INC
NEXT

‘HEAD
ADD
NEXT

HEAD
. WORD

HEAD
. WORD

HEAD
. WORD

7@

2@3, UBE, 323, UBE, DODUSE
72

204, PREV, 240, PREV, DOUSE
74

END OF UBER AREA

282, 1+, 24@, ONEP
(8)

202, 2+, 24Q@. TWOP
®2, (8)

204, HERE, 240, HERE, DOCOL
DP, AT, BEMIB

205, ALLOT, 324, ALLOT, DOCOL
DP, PSTOR, SEMIS

281, <, >, 254, COMMA, DOCOL
HERE, STORE. TWOD, ALLOT, BEMISB

TH1S BYSBTEM DDES NOT UBE ‘C,’

HEAD
BUB
NEXT

HEAD
CHMP
BEG
CLR
BR
MOV
NEXT

HEAD
cMP
BLT
CLR
BR
Mov

201, -, 253, BUB
(8)+. (B)

281, =, 27%, EQUAL
2(8), (8)+

is

(8)

2%

#1, (B)

281, ~/</, 274, LESS
2(8), (8)+

1s

(8)

2%

#1, (8)

-

#RERE

L2223

L2 21 2]

Sua80

#RRER

HRERE

S48RS

L2222

L 22 23

HLD

USE

PREV

1+

2+

HERE

ALLOT



1193
1194
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aa3s22

aa3s26
Qe3534
ae334@
203542
an3544
@v3546
2083552

@an33546
aa3366
@aa3s57a
203574
Q3602
aQa3s686

AA3s612
AA3424
aa34632

A3434
AA3646
aa345a
a@a34632
Qaa34654

2a34460

803476
ea37ea
Qa@37as6
203714
an3722

2e373a
a\e3744
203752

AA3754
Qa@a3764
aa3772

aa3774
aa4004

Q4012
ava022
a04030
@436

204040

826323
easeaz
215815
[eon4a2
Q12715

2115a0
@16513
@16565
a10as63

aaanse’
QAa1444°

aas713
2aisal
@11543%

aaz2a2é
aei1762"
aaa177

aa3saz
2220241

aa3isa’
BB1444

aaaasa’
@n1446"

aaz233a’

avaesa
2aaasa ’
Aa14467

202002

@oaoa1

A00004
202002
oeaesz

aann4a

2014634
aa17s2
Paa144’
202004

au2176"

Qaacas

an3436

00005
177777

aoeoa4s

eaieza’

Qaeoasa’
an22146"
177768

01444

ae2176’

PA3436

A1444 7

Q03436
Q03674

28

1%:

18

NEXT

HEAD
CMP
BGT
CLR

MoV
NEXT

HEAD
MOV
MOV
MOV
MoV
NEXT

HEAD
. WORD

HEAD
18T
BEG
MoV
NEXT

HEAD

MOVE (FORWARDS OR BACKWARDE) ACROSS8 A (VARIABLE LENQGTH)

201, °/>/, 276, CREAT
2(8), (S)+

is

(8)

28

#1, (B)

203, ROT, 324, ROT
(S),RQ

4(8), (8)

2(8), 4(8)

RO, 2(8)

2@3, SPACE, 3@3, BPACE, DOCOL
LIT, 4@, EMIT, SEMIS

204, -DUP, 243@, DDUP
(8)

1

(8),-(8)

21@, TRAVERSE, 240, TRAV, DOCOL

DICTIONARY NAME FIELD.

. WORD

XXN1: . WORD

- e e W

. WORD

HEAD
. WORD

SWaP

HEREH

L2 4 22

L 2o 4 4

0%

L2222

OVER, PLUS, L1IT, 177, OVER, CAT, LESS, ZBRAN, XXN1-.

SWAP, DROP, SEMIS

206, LATEST. 240, LATES, DOCOL
CURR, AT, AT. SEMIS

THE NEXT # OPERATORS CAN DEPEND ON COMPUTER WORD BIZE.

THEY CONVERT ADDRESSES WITHIN THE NAME FIELDS DF FORTH

DICTIONARY ENTRIES.

HEAD
. WORD

HEAD
. WORD

HEAD
. WORD

HEAD

223, LFA, 3a1, LFA, DOCOL
LIT.4,8UB, SEMIS

203, CFA, 321, CFA, DOCOL
TwWO. 8UB, SEMIS

203, NFA, 3@1, NFA, DOCOL
LIT,S5 8UB,LIT,-1.TRAV, SEMIS

203, PFA, 301, PFA, DOCOL

A

LA 828

R

33 % %

*ERnN

ROT

8PACE

TRAVERSE

LATEST

LFA

CFA

NFA

PFA



F. 1.

1193

1196
1197
1198
1199
1200
1201

1202
12a3
1204

1203
1206
1207
1208
1209

12108
1211
1212

1213
1214
1219

1216
1217
1218

1219
1220
1221

1222
1223
1224
122%

1226
1227
1228
1229

1230
1231
1232
1233

1234
1239
1236

MACRO M1113 21-JAN-8@ 18:@83 PACGE 7-5

ONE, TRAV, LIT, 5, PLUS, BEMIS

THE NEXT 7 OPERATIONS ARE USED BY THE COMPILER,
COMPILE-TIME SYNTAX-ERROR CHECKS.

204, ! C8P, 24@, SC8P, DOCOL
BPAT, CBP, STORE, BEMIS

2064, 7ERROR. 240, GERR, DOCOL
BWAP, ZBRAN: XXN2-. , ERROR, BRAN, XXN3-.

DROP
SEMIS

2@3, ?COMP, 320, GCOMP, DOCOL
STATE. AT, ZEQU, LIT, 21, GERR, BEMIS

2@3, ?EXEC, 3@3, GEXEC, DOCOL
STATE, AT, L1T, 22, GERR, BEMIS

20&, ?PAIRS: 248, GPAIR. DOCOL
8UB., LIT, 23, GERR, BEMIS

204, ?7C8P, 24@, GCSP, DOCOL
BPAT, CBP, AT, 5UB, LIT, 24, GERR, BEMIS

21@, PLOADING, 24@, GLOAD, DOCOL
BLK. AT, ZEQU, LIT, 26, GERR, SEMIB

287, COMPILE, 3@3, COMP, DOCOL

1+ COMPILE THE EXECUTION ADDRESS FOLLOWING.

QCOMP, FROMR., DUP, TWOP, TOR, AT, COMMA, GEMIS

301, [, 333, LBRAC, DOCOL
ENTER EXECUTION STATE.
ZERD, 8TATE: STORE. SEMIS

2@1, 3, 333, RBRAC, DOCOL

1 ENTER COMPILATION STATE.

an4aasa ea2s52a’ AAd674’ GARAsd’ . WORD
AN4M34 Q00AA5 0QA1634° QA1444°

i

[

'

I
04044 HEAD
204076 Q0136467 BA3236' 0022427 . WORD
004124 BA1446'

}
04186 HEAD
AN4122 @B2024° AAN144’ QAA001Q . WORD
A0413@ 024332° AN122’ ADOAG4
AR4106 DA20A4° NXN2: . WORD
Q04140 VA14447 XXN3: . WORD

i
AD4142 HEAD
A04154 23164’ PO2176' 2013546 . WORD
Q04162 @OROLA’ B0QA021 04120
Q24178 @014446°

'
a04172 HEAD
204204 0031464’ BB2174' 2000460’ . WORD
204212 Q00222 004120’ B014447

[
an422e HEAD
A24234 2A3434' 0QA0L0 ‘Y 200023 . WORD
04242 @041202° BA14467

]
AN4246 HEAD
Q04268 @B134646' NA3236' AA21767 . WORD
AN4266 BA3436° ANNALA’ BANAR4
Q04274 ©G0412Q° AA1446°7

[
a0430@ HEAD
A04316 QA304Q° Q02176 @AL13IBS . WORD
004324 QORALA‘ Qa0A2E6 @R412@ 7
BRA4332 @Al144467

[
@Av4334 HEAD
A2433@ Q04132° 921324’ 202a34 ' . WORD
Q04356 0Q@334Q° V015046’ @ABR176’
@043464 @A3416° 0A144467

!
Qae437@ HEAD

i  STOP COMPILATION,
204376 @02310° 003164’ AB2242' . WORD
@044Q4 0A1444'

}
an44aé HEAD
204414 QQALD’ AOO30OD QO3164° . WORD
AA4422 0@A2242° NA14446°

i
n04424 HEAD

}  ALTER LATEST WORD NAME (60 THAT DICTIONARY SEARCH

LIT, 3@@, STATE, STORE, SEMIS

2046, BMUDGE. 24@, SMUDG, DOCOL

#RRRR

# R0

#RERS

#RERE

%

#%#ER

La 22 2]

LA 2 22

L2222

#4E00

L2223

-

TERROR

7COMP

PEXEC

?PAIRS

?7C8P

PLOADING

COMPILE

SMUDGE
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1237 i WON’‘T FIND A PARTIALLY-COMPLETE ENTRY.
1238 Q04442 GQA3742° 000060’ OO004D . WORD LATES,LIT, 40, TOGGL, BEMIS
2044358 0O02124° B0144567
1239 i
1242 AQAAZA HEAD 203, HEX, 330, HEX, DOCOL } #anss HEX
1241 Q044464 0OORLD’ AACA2A QAA320Q° . WORD LIT, 2@, BASE, STORE, SEMIS
204472 QA2242° QQ14446°
1242 i
1243 Q04476 HEAD 287, DECIMAL, 314, DEC, DOCOL 1 asexs DECIMAL
1244 224512 O00A4A’ AAOA12 QA3204° . WORD LIT, 12, BASE, BTORE, SEMIS
2A4320 0A2242° BA1445°
1245 I
12446 QQA4524 HEAD 225, 0OCTAL, 314, OCTAL, DOCOL 1 wenas DCTAL
1247 2045346 O00042’' 202010 QP3208° . WORD LIT, 1@, BASE: BTORE, SEMIS
224544 DA2242° BA144467
1248 }
1249 QA0453@ HEAD 207, <() CODE)>, 2%1, PSCOD, DOCOL 1 #ama® () CODE)
125@ 3 USED ONLY BY COMPILER; COMPILED BY ‘;CODE’.
1251 Q04544 @A1524' 003742 Q0404467 . WORD FROMR, LATES. PFA, CFA, STORE, BEMIS
204572 04202 R02242° QO1444'
1282 i
1253 i
1294 3} ##nas THE DEFINITION OF ‘)CODE’ WAB MOVED TO THE END OF
1253 i THE DICTIONARY. BECAUSE IT IS NOT PURE CODE (IT I8 PATCHED
12%6 i WHEN A FORTH ASSEMBLER I8 LOADED).
12%7
12%8 i
1259 024404 HEAD 2@87,~/<BUILDS/, 323, BUILD, DOCOL 3 waans <{BUILDS
1260 3 CREATE NEW DATA TYPE WITH CODE ROUTINE IN HIQHER-LEVEL FORTH.
12461 DA44614 DA231Q’ Q0240467 AD14447 . WORD ZERO, CON, SEMIS
1262 )
12463 MAR44622 HEAD 2@5, DOESD>, 276, DOES, DOCOL 3 wasws DOEBD>
1264 0Q44634 QQ1924° OA3742° QAA4Q44‘ . WORD FROMR, LATES., PFA, STORE. PSCOD
PR44642 Q022427 DN4B62’
12469 0Q4646 QA1A446 DODOE: MOV IP, -(RP)
1266 @R465@ Q12204 . MoV (W)+, IP
1267 0045652 @10243 MOV W, -(8)
1260 BO4634 NEXT
1269 I
1272 0044660 HEAD 205, COUNT, 324, COUNT, bOoCcOL 1 #usss COUNT
1271 1 CONVERT STRINC TO THE FORMAT USED BY ‘TYPE'’.
1272 Q04472 @Q2054° 0@3322' QB20246" . WORD DUP, ONEP, SWAP, CAT, SEMIS
204708 @@2216' 0014467
1273 i
1274 004704 HEAD 204, TYPE, 24@. TYPE, DOCOL )} #xxus TYPE
1279 Q04716 @03644' 000144 DOOQ30 . WORD DDUP, ZBRAN: XXL2-. , OVER, PLUS, SWAP, XDO

004724 ©QQA1762° 021634 @A22024'
204732 0ea3s34’
1276 Q04734 0Q0QA3468° 2022146 Q010287 XXL1: . WORD 1, CAT, EMIT, XLOOP, XXL1-. , BRAN, XXL3~-.
004742 0Q@0282°' 177770 @OD122°
0R475@ @eaaasq

1277 004752 @02004° XXL2: . WORD DROP

1278 004754 0A14467 XXL3: . WORD SEMIS

1279 i

1288 @0B4756 HEAD 206, =CELLS, 240, ECELL, DOCOL ; #nxex =CELLS
1281 ;  NOTE - I NEED THIS, TO FORCE EVEN ADDRESS.

1282 @04772 002054’ 002520 AL21302 " . WORD DUP, ONE. AND: PLUS, SEMIS



1283
1284
1285
1206

1287

1288
1289
1290
1291
1292
1293

1293
1296
1297
1298

1299
1300
1301
1302
1303
1304
13@3%
1306
13a7
13@e8
1509
131@

1311

1312

1313

1314
1319

1316
1317
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ao50aa

2035004
avs5e22
@e503a
205036
205044
@an5e52
aes5e6a
aases2
aasass

aasaz4

aas518é
aAs114
aas12@
aas312é

aes5132

205142
2315
ans3136
aes5164
aes172
2035174
Q5202
eas21a
ans212

2as5214
aas23e
aas23s6

[asa242

aal2d6
aas264
AAd264
ans274
ans3az2
aes31a
@es3ié
ans324
Ae5332
@av3336
205344
203346
aas5354
2053462
aa337a
aas376
aas40a
anas4as
aa5414

aa1634

aa2a54
eai7e2’
2e252a8
aa2552
aoea1a

aoaaas

an2520
fanzaz’

eai154a@’
ae3322’
an1524 7
84714

aaaase’
av2176"
QA43446
2233562’
aaaz7a’
a034a2
eas7sa’
204714
214446

@aa33s2 ’
@aa34a2’

aaL7e2”’
228334 1
eaaia3a’
aeeais
BRa3as2
oa2eas
aa1762"
anz2as54 /
@ea253a
aa15as
ooaesa
|aa2a54
an3452°
Q014647
Qaa2s1@’
aa2ass
aoassa’
aaa3s@’
aa2s51@’

2a14456’

202310
ea1762°
0034346
003434
Q014647

@a3434
177740

oass7a’
ana77a’
AA14634°
0014447

e0an42

000144
205104
2a2216’

eoa122’
aa3362’

aazs2a’
aR144s8°

aA1634

an2a54
aa2632
QBd144
200040 1
20a3sne
2a1324
@@3436
2034367

2aaesa ’
ooai44
002004
aaa122

aaz227a’
eaa3322
aaa3sa -’

2008334
0214634
ae2216’
A00144’
oee122’

201444'

aa2as4’

PR1326°

0314647
aoav2sé

aas75e’
@e3322’

aooa12
anas7@’

aa13e2’

an1762°

anaasa’
an2176"
aoen4a
agoaie
ae3452”

BO16347
aea122’

aeea1s
avoals
aez2532"
acanas

aa231@’
aa227a’
aa334a’

XXWE:

XXW7:
XXWA:
I

}  UBED ONLY BY

HEAD

. WORD
. WORD
. WORD
. WORD
. WORD
HEAD

. WORD

. WORD

HEAD

211, -TRAILINQ, 3@7, DTRAI, DOCOL 1 #xesn =TRAILINO
DUP, ZERO, XDO

OVER. OVER, PLUS, ONE, 8UB, CAT

BL., S8UB, ZBRAN.: XXW7-. , LEAVE, BRAN, XXWA~.

ONE. 8UB

XLOOP, XXWé—. « BEMIS

204, (. "), 248, PDOTQ, DOCOL | weaan (")
COMPILER. COMPILED BY ‘. "’

R, COUNT, DUP, ONEP, ECELL

FROMR, PLUS, TOR, TYPE, BEMIS

3@e2,. ", 244, DOTA, DOCOL ) weaan "

) TYPE ASCII MESSAQE.

XXLG:

XXL7:

. WORD
. WORD
. WORD
. WORD
. WORD
HEAD

. WORD

HEAD

LIT.34.,8TATE, AT, ZBRAN, XXL6&-.

COMP, PDOTQ. WORD, HERE, CAT, ONEP, ECELL
ALLOT, BRAN: XXL7-.

WORD, HERE, COUNT, TYPE

8EMIS

206, 7ALICN. 240, GAL 10, DOCOL
HERE. ONE, AND, ALLOT, SEMIS

1 annns PALION

2@4, EXPECT. 24Q, EXPEC, DOCOL 3 #snas EXPECT

1 READ N CHARACTERS TO MEMORY (AND TERMINATE WITH NULLS).
)} ( ADDRESB N ==>),

XXK1:

XXK2:

XXK4:
XXKS:

. WORD

. WORD

. WORD

. WORD

. WORD
. WORD

. WORD
. WORD

OVER, PLUS, OVER, XDO

KEY, DUP, LIT, 16, PORIQ, AT, EQUAL, ZBRAN, XXK2-.

DROP, LIT, 1@, OVER, I, EQUAL, DUP, FROMR

TWO. BUB, PLUS: TOR, BUB, BRAN, XXK3-.

DUP,LIT, 15, EQUAL, ZBRAN, XXK4-,
LEAVE, DROP. BL, ZERO, BRAN, XXK5—,

bup
1,C8TOR, ZERO, I, ONEP, C8TOR, ZERO, I, TWOP, CS8TOR



15

1318
1319
1320

1321
1322
1323
1324
1323
1326

1327
1328
1329
1330
1331
1332
1333
1334
1333

1336

1337
1338
1339
1340
1341
1342
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an3422

an3424
@aes5432

aas5436
aas45a
AAS5456
nA5464

aas472

a05%9@a
aas524
aassi
aess52@a
aes524
QaRs532
aR3540
aesnas
2055%@
ap5554
ae554@

Av3%62
an5574
aes56a2
aesSsiR
oas4612
aa54628

3622
225634

AASL64A2
283656

ARS6L4A
aass76
ae37a4
2a5712

aB3716
AB3726
aas734

e0e574@
aes7s2
aes576@

2274

eaie2a’
2a2004

aa2676"
ooai2a
easzasa’

easa4a’
eoa144
[aasaaa
[ea3as2
easasn”’
212524
aogaia

aazaa4
eani22’
221324
201444’

ea2a2é
eazz27a’
201524
202528 1
PA14456"

@a251a’

eazssa’

Qanasa’
aaza7z2’
paz227a’

8a3362 "
021634

2a3a40
oanal 4

oonzez2
2a1446

aa2176 "
aad234
aa2242

an2174 7
anonas
aaraza’
an22427
oB2176"
@B1356
024202

222008
202004

201306 1
202054 /

@0a3436

[as3’7a’

eas3va’

177777
23262
2a1446 "

20ansn
2a14446"°

2176
23040

177636

aoansa’
aez31@’
201444’

aa232a’
an231@’

eB2614
200144
Q1524

aB1762"
a\3322°

aaiaza’

Q21444

2A1446"

an3262

aa2176"

ooo1e4

200144
QAB2176

1 NDTE DIFFERENCE FOR STAND-ALONE,

XXK3:

XXK3:

L]

_- o e =

XXJ1:
XXJ2:
XXJ4:
¥

. IFDF
. WORD

. IFF
. WORD
. ENDC

HEAD
. WORD

HEAD

. WORD
. WORD

. WORD

. WORD
. WORD
. WORD

HEAD
. WORD
. WORD
HEAD
. WORD

HEAD
. WORD

HEAD
. WORD

HEAD
. WORD

HEAD
. WORD

ALONE

BELOW

EMIT, XLOOP. XXK1-. , DROP, SEMIS

DROP, XLLOOP,» XXK1-. ., DROP, SEMIB

2@%, QUERY, 331, QUERY, DOCOL

TIB. AT, LIT, 12@, EXPEC, ZERO, IN, B8TORE, BEMI8

3@1. X, 20@, NULL, DoCOL
THE NULL OPERATION (ASCII @) STOPS INTERPRETATION/COMPILATION
AT END OF A TERMINAL INPUT LINE,
BUFFERS MUST TERMINATE WITH NULLS,
AFTER EACH TERMINAL INPUT LINE.

NOTE THAT THE

OR A

DISK SCREEN.
AND

]

sasun QUERY

*#asus THE NULL

ALL DISK
‘EXPECT’ PLACES NULLS

‘X’ IN THE HEADER ABOVE WILL BE CHANGED TO A NULL.

BLK. AT

ZBRAN. XXJ2=. » ONE, BLK, PSTOR. ZERO, IN, S8TORE

"

BLK. AT, BSCR, MOD, ZEQU, ZBRAN, XXJ1-. , GEXEC, FROMR, DROP

BRAN; XXJ&§-.
FROMR, DROP
SEMIS

204, FILL, 240, FILL, DOCOL i
SWAP, TOR, OVER, CSTOR, DUP, ONEP, FROMR

ONE., BUB, CMOVE, SEMIS8

2@5, ERASE, 3@3, ERASE, DOCOL )

ZERD, FILL, BEMIS

206, BLANKS, 24@, BLANK, DOCOL i

BL. FILL, SEMIS

204, HOL.D, 24@, ROLD, DDCOL i
LIT, =1, HLD, PSTOR, HLD, AT, CSTOR, SEMIS

203, PAD, 3@4. PAD, DOCOL i
HERE, LIT, 124, PLUS, SEMIS

204, WORD, 24@, WORD, DDCOL i
BLWK, AT, ZBRAN, XXI1-., BLK, AT, BLOCK. BRAN, XXI2-,

L2222

#RERE

4N

EHRNRE

LA 2 24 4

343 3% %

FILL

ERABE

BLANKSB

HOLD

PAD

WORD



13%9
1362

1361

1362

1363
1364
1363
13466

1372
1371
1372
1373
1374

137%
1376

1377

1378
1379

1380
1381
1382
1383

1384

1383
1386
1387

MACRO M1113 21-JAN-B0

Q03766
@e3774
206000
avs5eas6
206014
Av6022
QD404
anse32
ARs6R40
Q06044
206052

aasasse
aasa74
nas102
ansi1@
aa6112
ans120
AR6126
Qaes13@
QRs6136
206142
aes15a
A& 156
[R6162
@aes17@

2056174
Qees21@
206216
aAB6224
280246232
ans624a
Nas2484
[a62352
ans26@
AB6262
ans27a
Aas276
ans30a
Qas6306
AAs6312
ans32a
206324

206326
Qvs34Q
206346
2046354
206362
Q06364
AR&372
ans40e
Q06404

ansaas

Q11314
22676
eazas2“
2n20246 1
oacasa”
aaszas2”
aaza72
2215046
aa227a’
@a3362
aaiaza’

@a3322
aaz22146'
paasaa’
aaa144
ea3zaa’
aazaas ’
@a3sSses ’
aa1132°
aas3212
aaai44’
aas212’
aa1524
01524

ea2518”
aazasa
anaasa
oa2a54
aaoasa’
aa3212’
ae2a54 /
BA3436 "
a2aias’
aa2216’
@A3436 1
[|a231a
aeai122
an2an4
avazas
AQ1446"

aa2352
anas7a’
ea3i1d2
asasas ’
202054
@aaaai2
@a3742"
Ba1446°

eoai22
221746
002176
QoasL76
2oav42

201762°
221340
Ba14634°
823322
2014456

aa2as4 ’
aa32ea’

aeaass
aaz1746

aa32ea’
an1632°
21746
aogeia

ao2e72”
aeo122
201444

2023510
03322
200053

201326
177777

an2242
an22146

anoazsé
eannsa’

an412a’
177734
aai1524 "
an17347

oe3730
206416
202176

201556
22004 ¢
oaoases

aooans
an1634
@a3362 ¢
2235634

203436
an3362

an1324

aa15as’
2176’

an2a2s6 '’
ae1132’

ae2176

8e3322
ae2sza’

1777a6

003344
B02216"
223432
ae1634

ansaza’
ao2332

[azass’
avaasse

Qazsia’
aani144’

@03362'
@03362'
aa2176 "

000144’
203362

18: @3 PAGE 7--9

XXI1: . WORD
XX12: . WORD

. WORD

. WORD

HEAD
XXF3: . WORD

. WORD

. WORD
. WORD
XX@5: . WORD
XXG4: . WORD
HEAD
. WORD
. WORD

XXF&: . WORD

. WORD

. WORD
XXF7: . WORD
XXFA: . WORD

HEAD
. WORD

. WORD

XXE3: . WORD

HEAD

TIB, AT
IN. AT, PLUS: BWAP, ENCL, HERE, LIT, 42, BLANX, IN

PBSTOR, OVER. 8UB, TOR, R, HERE, C8TOR, PLUS

HERE. ONEP, FROMR, CMOVE, BEMIS

21@, (NUMBER ), 24@, PNUMB, DOCOL i #asss (NUMBER)
ONEP, DUP, TOR, CAT, BASE, AT, DIQIT

ZBRAN, XXQ4~. , BWAP, BASE, AT, USTAR, DRDP

ROT, BASE, AT, USTAR, DPLUS

DPL., AT, ONEP. ZBRAN, XX@5~-. , ONE, DPL, PETOR

FROMR, BRAN: XXF3-.

FROMR, SEMIB

2@6, NUMBER, 248, NUMB, DOCOL ) #xass NUMBER
ZERD, ZERD, ROT, DUP, ONEP, CAT, LIT, 55, EQUAL

DUP, TOR, PLUS, LIT, -1

DPL. 8TORE, PNUMB, DUP, CAT, BL., BUB

ZBRAN, XXF7~. » DUP, CAT,LIT, 56, SBUB

ZERO, GERR. ZERO. BRAN, XXF&~.
DROP, FROMR, ZBRAN, XXFA-. , DMINU
BEMIS

2@3, -F IND, 304, DF IND, DOCOL ) #xans =FIND
BL, WORD, HERE: COUNT, UPPER, HERE, CONT, AT. AT, PFIND

DUP, ZEQU, ZBRAN, XXE3~-. , DROP, HERE, LATES: PFIND

SEMIS

2@%, UPPER, 322, UPPER, DOCOL i ###x® UPPER
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1420 @@7034 @0L336' BO13546’ @dO2S51@° . WORD DFIND, ZEQU: ZERO, GERR, DROP, CFA, COMMA, BEMIS
007042 0R4120° 202004’ Q04202
207058 023416’ V014467

1421 )
1422 2A7054 HEAD 3@7.LITERAL. 314, LITER, DOCOL 1 sssse LITERAL
1423 QR707@ GA31564° 021746’ DB00144 ¢ . WORD S8TATE, AT, ZBRAN, XXDé&-. , COMP, LIT, COMMA
20707464 QAAA1A 24344’ ALAQLA’
e271@4 003416
1424 2071846 QQ144567 XXDé&: . WORD SEMIS
1423 i
1426 @07118 HEAD 31@, DLITERAL. 24@, DL.ITE, DOCOL ;} s=sss DLITERAL
1427 QA7126 0A31464° 0021746 DOD144 . WORD STATE. AT, ZBRAN, XXN5~. , SWAP, LITER, LITER

207134 Q@02210 022024’ AR7R4L’
207142 0BA70646’

1428 Q07144 0@1446' XXNS: . WORD SEMIS
1429 i
1432 QA7144 HEAD 202, U<, 248, ULESS, DOCOL 1} wusae UC
1431 I UNSICGNED LESS-THAN, NEEDED FOR ‘?8TACK’
1432 5 ¢ UC 2R @ R> @ DMINUS D+ SWAP DROP @<
1433 QA71%46 QA13046' QO231Q’ QA1524° . WORD TOR. ZERO, FROMR, ZERO, DMINU, DPLUS
07164 00251@° OA1734’ A0146527
1434 QAQ7172 QQ2@24' 002004’ BA146Q6' . WORD SWAP, DROP, ZLESS, BEMIS
AR720@8 0014446
143% |
14346 An7202 HEAD 206, ?6TACK, 24@, GSTAC, DOCOL )} wusas PBTACK
1437 1  ERROR CHECH,
1430 QA7214 0QA2632' AN2174’ aAn233@’ . WORD 8ZERO, AT, TWO. BUB, BPAT, ULESS, ONE, GERR

AA7224 BA3434’ AN13446' @AA7154°
907232 Q02528 AA4120°
1439 @A7236 @AA1366° QAA3362° ANAALA‘ . WORD 8PAT, HERE, L1IT, 2@@, PLUS, ULESS, TWD, GERR
AA7244 QOO20Q @QA14634° BQA7154'
7252 0A253a° enslza’

1440 QB7256 QA14456° . WORD SEMIS
1441 [
1442 Q07260 HEAD 211, INTERPRET, 324, INTER, DOCOL } #saxw INTERFRET
1443 0Q7276 @QA6336’ XXES: . WORD DFIND
1443 AN7300 @GA144’ QAAOA3L QAB3I164' . WORD ZBRAN. XXEA—. » BTATE, AT, LESS
an73@4 @a2176’ ev3de
14435 207312 0OO0R144°’ 2002012 Q42027 . WORD ZBRAN, XXE3-. . CFA, COMMA, BRAN, XXE&-.
207324 @a3414’ 000122’ QOAAAs
1446 QD7326 @Q4002° oaQie2’ XXED: . WORD CFA; EXEC
1447 Q07332 ©A7214’' 200122° QOQO34 XXE6: . WORD GSTAC, BRAN: XXE7-.
1448 207340 @Q33462’ 006206 ‘ @B3212° XXEA: . WORD HERE, NUMB, DPL, AT, ONEP, ZBRAN, XXF4~. , DLITE. BRAN, XXF3-,

Q07346 @@2176’ 003322 A0Q144°
Q07354 Q0012 07124’ QGA122°
207362 0Doaaas

1449 Q207364 Q@O2004°' OA7064 XXF4: . WORD DROP,: LITER
145@ @Q@737@ @A7214' XXF5: . WORD QSTAC
1451 AA7372 @Bai122’ 177742 XXE7: . WORD BRAN, XXE4-.
1452 [
1453 AA7376 HEAD 211, IMMEDIATE, 3@5, IMMED, DOCOL ) #aaxs IMMEDIATE
1454 Q@7414 @Q@3742°' AQ00LQ° QA210Q . WORD LATES, LIT, 18@, TOOGL, SEMIS
MA7422 0QA2124° AN144467
14355 i
1456 Q@7426 HEAD 212, VOCABULARY, 24@, VOCAB, DOCOL | #awas VOCABULARY
1497 Q74456 QQ44612° NO0ALQ’ 120241 . WORD BUILD, LIT, 1202@1, COMMA, CURR. AT, CFA, COMMA

MA7454 QQA34167 Q3150 QAA21746°
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AN7462 0OR40A2° AD3416°
1498 PMA7466 Q@3362° AO776H’ AN2176 . WORD HERE, VOCL., AT. COMMA, VOCL, STORE, DOES
AA7474 Q@3416° NAT7SL’ QAQL2427
AA7302 @A4632°
1459 @A7504 0A3340° @@3132° AA2242° DOVOC: . WORD TWOP, CONT, STORE, GEMIB
Q07312 QA1446°

1440 i
1461 i
1442 ;. #axes THE DEFINITION OF ‘FORTH’ WAS MOVED TO NEAR THE END OF THE
14463 )  DICTIONARY, BECAUSE IT IS NOT PURE CODE.
14464 )
1463 )
144646 BR7314 HEAD 213, DEFINITIONS, 323, DEFIN. DOCOL 1 #ass% DEFINITIONS
1447 B27534 0O@A3132' PB21746° @BO315@° . WORD CONT, AT, CURR, STORE, BEMIS
Q07342 QQA2242°' 0014457
1448 [
14469 AO7346 HEAD 3a1, (, 25@, PAREN, DOCOL | suenn (
1470 207554 QQ2G4A’ 222031 AVd3738° . WORD LIT, 31, WORD, SEMIS
Q073462 QA144567
1471 i
1472 Q073564 HEAD 204, QUIT, 240, QUIT, DOCOL ] sawww QUIT
1473 Q07376 002310’ Q03040 ° AQ22427 . WORD ZERO, BLK, STORE, LBRAC
a07L04 0043741
1474 Q076046 Q014246' Q01056 DO54446' XXB1: . WORD RPSTO, CR: QUERY, INTER, BTATE, AT
AA74614 BAT274’ QA314647 AAL1T76’
1479 QQ74622 OQ1556' A0A144° QAQ0A1Q . WORD ZEQU, ZBRAN: XXB2-, , PDOTG
AA7438 Qas1a4’
1476 BRA7632 Q2a3 . BYTE 3
1477 @MA7633 L1 117 113 .ASCII /7 OW/
1478 . EVEN
1479 AA76346 QAR 177746 XXB2: . WORD BRAN, XXB1-
148@ i
1481 AA76AR HEAD 229, ABORT, 324, ABORT, DOCOL } #xsaas ABORT
1482 AA74654 0014067 AN451Q7 AA3L22 . WORD SPSTO, DEC, SPACE
1483 AN76462 QA1A54’ AAS1QA47 . WORD CR, PDOTG
1484 QO746L6 az21 . BYTE 21
1485 @A76467 186 111 1a7 .ASCII /FIQ-FORTH V 1.3 /
AB7672 ass 186 117
BAB7675 122 124 11@
ae77aa a4a 240 126
Pe77a3 240 261 ass
[e77as4 as3 240
1486 . EVEN
1487 @0771@ Q13400 PA7332' AA7374' . WORD FORTH: DEFIN. QUIT
1488 I
1489 i COLD AND WARM BTARTS
1490 . |
1491 @@87716 HEAD 204, COLD, 24@, COLD j wassw COLD
1492 A07730@ CENT: 3 COLD START ENTRY POINT
1493 AA773@ Q146767 170060 @@543Q MoV ORIGIN+14,FORTH+6 1 SET ‘FORTH’ VOCABULARY FROM BTARTUP TABLE
1494 AA7736 Q146703 170@56 MoV ORIGIN+2Q. U » INITIALIZE USER POINTER
1495 i NOTE - FOR SMALLER STAND-ALONE BOOT, INITIALIZE AREAS IN
1496 ] HIGH MEMORY WHICH MUST BE INITIALIZED
1497 i CLEAR DISK BUFFERS OM FIRST TIME THROUGH
1498 Q07742 Q16702 170074 MOV ORIGIN+42, RQ i ‘FIRST’ - BEGINNING OF DISK BUFFERS
1499 @O7746 Q146741 172072 MOV ORIGIN+44,R1 i} ‘LIMIT’ - JUST BEYOND DISK BUFFERS

150@ @ae7752 0asa20 1%: CLR (RA)+



151
15e2
1543
1504
1509
13a6
1307
1508
1309
1312
1911
1512
1513
1514
1319
1316
1517
1518
1519
1520
1521
1522
1523
1524
1529
1526
1527
1528
1529
1530

1591
1532
1333
1534
1539
1336
1537
1538
1539
1540
1541
1542
1543
1344
1543
1546
1547

1348
1349
1550
1551

15%2
1553

MACRO M1113 21~-JAN-80

aa7734
aa7736

azeeat
2a2773%

18: @3 PACGE 7-13

aa776a
7764
aaz77a
Qae7776

a1o00a4
aionia
aioniz2
aieo12
aieois
aiee22
alaazsé
aleai2
n10a34
212036
a10040
10042

ni1ea4s
a1eas2

a1eess
210064
10072

210476
ataiie
aia112
aiaiie
aiai2a
aiaiz2

aieiz2é
210136
0108144
aie1sa

aip1s2
aiais4
10172
210176

aasasa
2asas3
216763
Q16763

x4
a0an4s
170046
170040

a127e1
2Ad4B2

220030

aiz7e1
ai27aes
2167020
as27aa
asasal
a1252a@
22a5a1
an2775
a167@6

oeea12
oaaezz’
167772
[anaas

167756

Q12784 Q100367

2014046° 2045107
2Aa7532° VATLSR’
cageea ooacoe

aasasas
aas763
12e0a1
aas313%

anaoaz

202054
a0e004
2214467

201406 °
en1712°

oa2054 ‘
aoana4
Ba14446 "

Q014606
221734

CMP R@, R1
BLT 1s
i NOW INITIALIZE ‘OUT’, ‘OFFSET’, ‘UBE’ AND ‘PREV’
CLR 42() 3 CLEAR ’OUT’
CLR 446CV) + CLEAR ‘OFFSET”’
aaeaza MOV ORIGIN+42,72(U) ; TO ‘USE’
aneaza MOV ORICIN+42, 74(U) 1 TO ‘PREV’
i  END OF SPECIAL HIGH-MEMORY INITIALIZE
MoV #3a,R1 1 ON COLD BTART, MDVE 24. BYTES
BR W2
WENT: i WARM START ENTRY POINT
MOV #12,R1 1 ON WARM START, MQVE TEN BYTES
Wa: MoV #ORICIN+22: RS3 1 START MOVING FROM HERE
MoV ORIGIN+28, R@ 3+ MOVE TO THE USER AREA
ADD #6, RA ] PLUS &
ADD R3,R1 sy COMPUTE LOOP BTOP ADDREGS
1s: MoV (RS)+, (RA)+
CMP R3, R1
BLT 1s
Mav ORIGIN+24, RP 3 INITIALIZE THE RETURN-STACK POINTER
i NOW BET FORTH’S8 INSTRUCTION COUNTER, AND CO
MOV #C0, IP ; START EXECUTION WITH ’'ABORT’
NEXT
3 NOTE - NORMALLY THE ABOVE INSTRUCTION WOULD BE ‘MOV ®ABORT+2, IP’
i IT HAS BEEN CHANGED HERE TO ALLOW USER TO PATCH A DIFFERENT
i+  START-UP. BUT THE SYSTEM WON'T WORK UNTIL SOME OF THE WORK
+ OF ‘ABORT’ HAS BEEN DONE., SO THAT WORK I8 REPEATED. THE USER
i CAN PATCH OVER THE ‘ABORT’ AND THE ZEROS.
I
215400 0O0: . WORD 8PSTO, DEC, FORTH, DEFIN, ABORT, 2, 2. 0
Qoo
[
|
[
}
i
HEAD 224, 8->D, 24@, 8TOD i wanss B8-DOD
CLR -(8) 3 BIGN EXTEND WITH ZEROS
TST 2(8) i BUT IF NEQATIVE,
BPL 1is
DEC (8) 3 CHANQE THE ZERDB TO ONEB
18: NEXT
i
i NOTE - THIS SYSTEM DOESN’T NEED THE OPERATIONS ‘+-' AND ’'D+-',
| BECAUSE ‘M#’ AND ‘M/’ ARE DEFINED IN CODE.
i
HEAD 203, ABS, 323, ABS, POCOL 1 axasn ABRS
20a144 . WORD DUP, ZLESS, ZBRAN, XXRS-. , MINUS
XXR5: . WORD SEMIS
)
HEAD 204, DABS, 24@. DABS, DOCOL ; #axex DABS
200144 . HORD DUP, ZLESS, ZBRAN, XXRB-. , DMINU
XXRB: . WORD SEMIS



F.

GC.

1554
1553

1536
1557
15358
1359

1560
1561

1342
1563
1564

1363
15664
1967
1568
1569
1574
1571

1572
1573
1574
1373
1576
1577
1578
1579
156@
1581

1582
1383
1584
1583
1586
1587
1588
1589
1590
1391

1592
1393
1594
1595
1396
1597
1598
1599
1600
1601
1602
1603
1604
16@5
1606
1607
1408

MACRO M1113 21-JAN-B0 18: @3 PAGE 7-14

210200
aiexia
aiezié
aie224

aiez3a
aie240
ai1e2446
Q10254

a1a26@

210270
212274
a1e27é
fn1ad3a2
Qa123a4
@1@3as4
210312
a1e312
210316
a1a32a

a1e322
Q10324
@1e330
a1e33s
21834@

ai12344

a1@a3s4
a1@a3sa
Q12362
212364
010366

e1e37a
a1@374
aiesaa
210406
210412
010414

2a1762°
0201447
an20a4

[aa17s62’
aeai144’
202004 '

B16346
100002
@aas469%
ans5713
102002
2e5416
aas5415
@av4767
aas5726
102027

aas113
223163
@b62763
2a55139

816346
anieatl
aas5216
a11644
ieanit

285163
@as16%
@62765
2a5545
Qaa5715
1eaa02

2D1762° @B3332/
200004 @02026°
281446

i

2017462° @23302°
200004 @220267
2014467

i

aaean2

aaran2
1is:

170626 2%:

i IF QET HERE,

oanaez2

oogcoel oeanez

a3s:

naana

5%

+ IF QET HERE,

220002
200004
eRa0al
oananz

Qeeens

1%:

XXR7:

XXRé&:

HEAD
. WORD

. WORD

HEAD
. WORD

. WORD

HEAD
. IFDF
MOV
MUL
MOV
Mov
NEXT
. IFF
MOV
BPL
NEG
18T
BPL
NEQ@
NEG
JER
T8T
BPL

COM
comM
ADD
ADC
NEXT
. ENDC

HEAD
. IFDF
MOV
Mav
DIV
MOV
MOV
NEXT
. IFF
MOV
BNE
INC
MOV
BPL

comM
comM
ADD
ADC
8T
BPL

203, MIN, 316, MIN, DOCOL
OVER, OVER, GREAT, ZBRAN, XXR7~-. , BUAP

DROP. SEMIS

2@3, MAX, 33, MAX, DOCOL
OVER, OVER, LESS, ZBRAN, XXRé&~-. , SWAP

DROP. BEMIS

202, M#, 240, MSTAR

EIB
{8)+, R@
(3),Ra
R1: (8)
R@, -(S)

21(8), ~(RP)
is

2(8)

(8)

2%

(RP)

(B)

PC, UMULT
(RP)+

as

(8)
2(8)
#1, 2(8)
(8)

202, M/, 240, MSLAS

EIS
2(8).RA
4(S),R1
(8)+,R@
R1, 2(8)
R@. (8)

2(8), =(RP)
1

(RP)

(RP), ~(RP)
1s

]

i

i
]

i
]
i
i

]

#anut MIN

sanes MAX

#HnnE M

HARDWARE MULTIPLY/DIVIDE?

USE RETURN BTACK FDR BAVING BIGN

QET ABSOLUTE VALUE

ADJUST SIGN WHICH WAS BAVED

CET ABSOLUTE VALUE

NEQATIVE RESBULT?
NO

]

NEGATE THE DOUBLE-INTECER NUMBER ON THE BTACK

anann M/

HARDWARD MWL TIPLY/DIVIDE?

SAVE DIVIDEND BIGN
ZERD WOULDN’T INDICATE

A BIGN CHANCE.
DUPLICATE IT

TAKE ABSOLUTE VALUE OF DOUBLE-INTEGER DIVIDEND.

2(8)
4(8)
#1,4(8)
2(8)
(S)

2%

IS DIVISOR NEGATIVE?
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1648 (R T T XTSI SIS TSR TSNS ISR IR LTSS AL SRS ALY ARSI SRS 2L
1649 i
1650 i DISK I/0 (SECTION COMMON TO ALL OPERATING SYSTEMS)
1631 i NOTE THAT EACH OPERATING SYSTEM DEFINED ‘R/W’ — READ
1652 i OR WRITE A 10824-BYTE RANDOM-ACCESS BLOCK.
1653 '
1654 BRI T 3 00 A0 000 0 TR 3 30 0 3 000000030 6 3000 00 00 0 0300000 0 R
1633 i
1656 i
1657 i} 'USE’ AND 'PREV’ MOVED TO UBER AREA
1638 }
1659 B1i0446 HEAD 204, +BUF, 24@. PBUF, DOCOL | sanss +BUF
1660 Q10660 @AR262Q° AANALA’ ARANQA4S . WORD BBUF, LIT, 4, PLUS, PLUS, DUP, LIMIT, AT, EQGUAL
R1As6L6 AALL34° DALIL34’ 2020547
Q10574 Q03QA24&° PA2174' AA34527
1661 QA1Q7A2 Q0QA144° QADOALIA RAA20O04 . WORD ZBRAN, XXT1-. . DROP, FIRST, AT
Q10718 Qa3A12’ AA21746°
1662 A1A714 @QA2A54' Q@AA331Q° BA176’ XXT1i: . WORD DUP. PREV, AT, S8UB, BEMIB
N1A722 @A3434° AA14456°
1663 i
1664 A1QA7246 HEAD 204, UPDATE, 24Q, UPDAT, DOCOL 1 #uxss UPDATE
1665 A1A742 OR331Q’ AA2176’ AA2174° . WORD PREV, AT, AT, LIT, 1@@@0QA, OR, PREV
A1QA758 Q20ALA’ 1000@ QA1322°
R1A7546 @@3314a
14466 R1A76@ 0QB21767 RAARZ242° BN1444° . WORD AT, BTORE, BEMIS
16467 ]
1648 B1A766 HEAD 219, EMPTY-BUFFERS, 323, MTBUF, DOCOL )} #asnw EMPTY-BUFFERS
1669 B81101Q @A30127 RAR1746° BA3028° . WORD FIRST, AT, LIMIT, AT, OVER, SUB, ERASE, SEMIS
2110146 QA21746’ Q1762 @AB3436°
Q11024 QA5632° 0A14446 7
1670 i
1671 21193@ HEAD 289, FLUSH, 31@, FLUSH, DOCOL | #aass FLUSH
1672 i}  BOME SYSTEMS DEFINE THIS IN THE EDITOR. NOT HERE.
1673 @11042 0A30246° 002176’ BO30127 . WORD LIMIT, AT, FIRST, AT, XDO
A11058 @AA2176' AAN334 7
1674 Q118354 Q0QA36Q° AN21746° D168’ XXTA: . WORD 1,AT, ZLESS, ZBRAN, XXT7~. , 1, TWOP, 1, AT
Q110462 @A0A144° QQA024 QQA3sQ7
211078 Q0334Q° AAA34A’ AA2176°
1679 Q11476 QRARLA’ @77777 BAL1302' . WORD LIT:77777, AND, ZERO: RW
MNi11A4 QA251Q° A135174°
1676 B111100 0Q02460Q°' OOARLA’ ODQAA4 XXT7: . WORD BBUF,LIT, 4, PLUS, XPLOO, XXTA-. , MTBUF, BEMISB
Mi1111é6 @A1634° QAO2BQA° 177732
A11124 011006° 0N1444°
1677 i
1678 81113@ HEAD 203, DRA, 26@. DRZER, DOCOL | #xass DRO
1679 i} SELECT DRIVE #@ - NOT USED WITH RT1i OR RSX11
164680 @11140 Q2023510 203114 QAD242' . WORD ZERD, OFSET. STORE, SEMIS
Q111446 0OA14447
1681 i
1682 @1115@ HEAD 203, DR1, 2561, DRONE, DOCOL i waxe% DR1
1683 I SELECT DRIVE #1 - NOT USED IN RSX11 OR RT11
1684 811160 QQONLA’ 0XQ340 0O03114° . WORD LIT,24@., 0FSET, STORE, SEMIS
Bi11646 0B2242° DA14467
1683 i
1686 @A11172 HEAD 2046, BUFFER, 240, BUFFE, DOCOL | #xuu¥ BUFFER
1687 @112Q6 QA3274° 02176 AN2054 ¢ . WORD USE, AT, DUP, TOR

A11214 0A15as6°
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1688 Q11216 010846546’ ODD144° 177774 XXT2: . WORD PBUF, ZBRAN: XXT2-. , USE, 8TORE
@11224 0@a3274’ 0022427

1689 811238 0QA1540’ 002176 Q01604 . WORD R: AT, ZLESS, ZBRAN. XXT3~-.
Q112346 0QAA144° Q0QA024

169@ 011242 @Q134Q° 203340’ AA1340° . WORD R, TWOP, R, AT. LIT, 77777, AND

211250 002174’ @oeosd’ @77777
211256 Q01382
1691 @11260 0023147 A13174° . WORD ZERO: RW
1692 011264 @QA154Q° QAA2242° AA154@° XXT3: . WORD R, BTORE, R, PREV, 8TORE. FROMR, TWOP, BEMIS
211272 0@331@° AN2242° AA1524’
A1130@ @A334Q°' ANR144467

1693 )
1694 @11304 HEAD 2@%5, BLOCK, 313, BLOCK, DOCOL 1 #ssns BLOCK
1695 3 CHANGED TO MASK DFF THE UPDATE BIT WHEN COMPARING
1696 M11316 DO3114' BO21746' AR14634° . WORD OFBET, AT, PLUS, TOR
Q11324 @Al15As6/
1697 Q113246 QA3310° AA1746’ AN2A54 . WORD PREV, AT, DUP. AT, LIT, @77777, AND, R, BUB, ZBRAN, XXT4~-.

211334 Q02176 AOAALA’ AT77777
A11342 0Q1302° AA1540‘ BA34367
A1135@ QQAA144' QQAAVLSL

1698 Q11354 Q10656 2Q155467 @00144° XXTS: . WORD PBUF, ZEGU, ZBRAN, XXTé&~.
@11362 Q@oar24
1699 @11364 0Q02204° 0Q1540° Q11204 . WORD DROP, R, BUFFE
1700 Q211372 @Q2054' 001540° 00252@° . WORD DUP, R, ONE, RW. TWO, 8UB
211428 @15174’ 0B2530‘ BO3I434°
1701 2114@5 0QA2034‘ 202176° QAVAALA’ XXTé: . WORD DUP, AT, LIT,@77777, AND,: R, BUB, ZEQU

Q11414 @77777 01302’ G01340°
011422 @@3436' BO1536

1702 011426 @20A144° 177724 . WORD IBRAN, XXT5-.
1703 M11432 QA2254' QAA3310' BA2242° . WORD DUP, PREV, BTORE
1704 011448 QQA13524’' QA2004°' @AA334Q° XXT4: . WORD FROMR, DROP, TWOP, BEMIS
Q114446 QO14457
1745 I
1706 I
17@7 [}
178 [}
1709 [}
171@ i
1711 91145 HEAD 204, (LINE), 24Q, PLINE, DOCOL 1 #ssas (LINE)
1712 0114464 OQ19046' QAB25464' QAAs600° . WORD TOR, CL, BEUF, 88MOD, FROMR, BSCR
N11472 @1@554’ 2Q1524’ QAA2614’
1713 011528 @1Q434° 2Q14634’ A11314° . WORD STAR, PLUS, BLOCK, PLUS. CL, SEMIS
A113Q6 QAA14634' 2025464’ QQ14467
1714 i
1715 011514 HEAD 205, . LINE, 3@5, DLINE, DOCOL i sasus  LINE
1716 011526 Q114462' 2053220 Q047147 . WORD PLINE, DTRAI. TYPE, SEMIS
Q11534 QA14447
1717 i
1718 A11536 HEAD 287, MESSAGE, 305, MESS, DOCOL i wsaas MESBAQE
1719 011552 QA273Q° 202176’ Q00144 . HORD WARN, AT, ZBRAN, XXW5—. , DDUP, ZBRAN, XXW3-. ,LIT. 4
211560 Q@AAA34 DA3644° ADO1447
211566 0COOQ22 0O200L0' 2DVDO4S
1720 011574 0©OQA3114’ RD2176' 0026147 . WORD OFSET, AT, BSCR, SLASH, SUB, DLINE
N114602 0Q1@514’ QAA34346’ A11524°
1721 011610 QAQA122’ AA0QA1L XXW3: . WORD BRAN, XXW4—.
1722 M114614 @AS51047 XXW3: . WORD PDOTG

1723 Q11616 aas . BYTE &



1724

1723
1726
1727
1728
1729
173@a

1731

1732

1733
1734
1733

1736

1737
1738
1739
1740
1741
1742
1743
1744
1743
1746
1747
1748
1749
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a11617
211622

2114626
ai1163a

211632
R11644
A11652
a1166@
D116b66
A11674
ai1i7a2
aL17as6
Q11714

a11716
A11726
A11734
011742
A11746
211754

115
ase

@a13144’
2014456

easasa’
easas2”
eazsia’
P@A2614’
aa2242’
eajkas2’
Qa1324"
QA1444 "

@aa4314
[ea2242
2a2176°
@ai1@534
eazazrz’

123
243

aaz1746’
aa2176°
aa3asz’
a10454
aa7274
aa2242°
aa3esa’

aa251@’
anzs614”
ea1762"
223436
20144567

127
a4e

aa15as’
aai1sasé6’
naz242’
Qadasa’
aD1524 ¢

PA2242

aazasz’
Qasna@’

an3a4a

.ASCII1 /MBG # /

. EVEN
. WORD poT
XXW4: . WORD SEMIS
I
HEAD 204, LOAD, 240, LOAD, DOCOL ; #ssws LDAD

- e s e % e e e W e

. WORD BLMK, AT, TOR. IN, AT, TOR, ZERQ. IN, BTORE

. WORD BBCR, BTAR, BLK, BTORE, INTER, FROMR, IN, BTORE

. WORD FROMR. BLK, BTORE., BEMISB

HEAD 3@3, ~->, 274, ARROW. DOCOL | ERERR ——D>
. WORD QLOAD, ZERD. IN, B8TORE, BSCR, BLK. AT, DVER

. WORD MOD. S8UB, BLK: PSTOR, BEMIS

NOTE -~ THE INSTALLATION-DEPENDENT I1/0 I8 AT THE END
OF THE DICTIONARY - JUST BELOW ‘TASK~’. ‘X1/0’ 18 THE
PRIMITIVE * D DR WRITE OF A 312-BYTE BLOCK.



i B&6LT
Pvvi0B  v2EZID
+P1IZI0 , 052000 ,9vEVOD FIEZIO

S1KW35 MOV ‘0071dX ‘dWOD 'NIVdD ‘E'LTT ayom - «ZECHYOR €OPDDY ,DB0D0@ QIEZID 4841
d0071+ #uuus | 710204 ‘d007d ‘BZE 'd00+ ‘'SBE avaH LECID BBLI
' 4841

«PPPIDB  $.Z210
711210 ,Z202000 ,9vEVYDD 99ZZ10

S1W3S8 ‘MIVE 'd00TIX *d0D *‘HIVLdD ‘E LI ayomM * +CEZYP@ €£00D22 ,09200@ BIZZIB 98.L1
d007 #enus | 70004a ‘d007 ‘ByE 'd007 ‘' ¥BE avaH S¥ZZIO €BLT
t raLl
FFYI00 EROVRR ,D2DBD Pr2Z210
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t asLLl

YV I00 ,ZYZZOR .9ZDBZB@ 9LIZIR
«FEVYEDD ,Z9LTVU0 ,Z9CEOD RLIZTIY

S8IW38 ‘3N0LE ‘dVM8 '8NB 'H3INA0 'IH3IH ‘YIYdD '‘OML 'dWDOD ayoM - (ZECYDD ,DECTRR ,2CIvBR Z9I210 LLL47
JIANT #anun ! 70204 ‘4IAN3 '92€E ‘41aN3 ‘GRE av3H BCIZID 9LLY
1 SLLT
JIPPIOB FYIZID
: SIKW3S 'IND ‘343H 'dH0JD ayom * «BECTOB ,ZFECOD ,ZETYED DVYIZID vLLY
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FPIBA 21210
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WOVE sases | 700040 ‘Wovd ‘Bvc ‘'MovE ‘vOZ av3aH YoIZID BLLY
| 69LY
t 89.L1
f L9LY
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SIW38 '‘3M0LS8 auomM -’ (VIR0 ,ZYZZO0 QBIZID CLT

«FL1ZVD ,ZETEDB +vi0Z10
(9LIZOD ,TILEVD ,ZvZCOB 99VZIA

1V INOD ‘1V ‘¥4 ‘3¥0LS *dd ‘YN ‘dNa QHOM * +FCLZVD ,DCOYOD ,YSOZDR DIVZIV ¥ILY
(BZTYOD CZBLVR ,P7VR0R ZSPZ1e
HY3D ‘CZ *L171‘88371 'LV '3ON34 quom -’ +ZOCERR ,FLIZVY ,¥PLZOB  YYOZTL €941

PCRZAD ZTYOZI10
+P9L1ID D200 OEOROR vEDZID
«B70000 ,FEYEVD L7200 <SZOCTR

Nd 'WMOTL ‘HH30 ‘BE 'LIT ‘ENS ‘1Y *INDD 'LV ‘HHND Quom * +ZETERR L1200 ,DCICOR DZOZTO 2921
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1791 @12326

1792 ai234@
a12346

1793

1794 212354

1793 @12344

1796

1797 012370

1798 aiz24az
aiz4i@a

1799

1800 Q12416

1801 A12432
a1244@
B12446

1ena2

1823 Q12434

1804 N12464
A12472
ai125ea

1803

1806 @12%@2

1827 a12514
a12522
ai253a

1808 @12532
ai1254a

1809

1818 212544

1811 212536

1812

1813

1814

1813

1816 212544

1817 @12400
a124606
A12614

1818 Q12616

1819 Q124624

182@a

1821 A12626

1822 M12636
Q12644

1823

1824 A12646

1823 012656
Q126464
a12672

1826

1827 Q12676

1828 Qai12710
a12716
Q12724

1829 Q12726

185a

1831 @1273@

aazs2a’
2eai44’

Q123367

Qe2520’
eea122’

ea1 3as
an1524 "
@a3434

Qaa346 "
’eazs51a’
2a1444"

eaz33a’
enaiza“
8A341467
a02026
Qa233Q’

21245627

eazs51a”
200144
eaa334
@a3622’
2A14467

aas724
QA1445 "

o204/
Ba2176’
@aa3436

2a3364

oa4232
0121147

201446

oea232’
0121147

aa13as
aa1524
12160

aea144
Q3416

ee4232
203362

202338’
0014467

Ba’ls4qa’

M1A236°
aeoa14

aaazax

an3262

202004
205724
001446

2016056

ana34s6’
2014446

204344
001446

ai240a’
aaz233a’
0A14446"

aa3362
aa253a’

0043446
ae2318”

ai2iséa’

2a14446

an3b644
aazsi1@a’

177774

ea2242

203262 °
ani1762"

000144

222010 00aARsd° 0V0asI3

QA5674
QA14446 "

- -

XXRA:
XXR4:

XXR1:

HEAD
. WORD

HEAD
. WORD
HEAD
. WORD

HEAD
. WORD

HEAD
. WORD

HEAD
. WORD

. WORD

HEAD
. WORD

HEAD
. HORD

. WORD
. WORD
HEAD

. WORD

HEAD
. WORD

HEAD
. WORD

. WORD

HEAD

3@3, UNTIL, 314, UNTIL, DOCOL
ONE, GPAIR, COMP, ZBRAN, BACK, SEMIS

3@3, END, 384, END, DOCOL

UNTIL. BEMIS

383, AGAIN, 3146, AGAIN, DOCOL

ONE. GPAIR. COMP, BRAN, BACK, BEMIS

3@4, REPEAT, 24@, REPEAT, DOCOL

TOR, TOR, AGAIN, FROMR, FROMR, TWO, BUB, ENDIF,

3@2, 1F, 244, IF, DOCOL
COMP, ZBRAN, HERE, ZERO, COMMA, TWD, BEMIB

304, ELSBE, 248, ELSE, DOCOL
TWO. GPAIR, COMP, BRAN. HERE, ZERD, COMMA

EWAP, TWO, ENDIF, TWO, BEMIS

3@35, WHILE, 3843, WHILE, DOCOL
IF, TWOP, BEMIS

204, BPACES: 240, BPACS, DOCOL
ZERO, MAX, DDUP, ZBRAN, XXR4-. . ZERO. XDD

BPACE, XLOOP, XXRA-.

SEMIS

202, ~/<#/, 240, BDIGS, DOCOL
PAD, HLD, BTORE, SEMIS

202, #>, 244, EDICGS, DOCOL
DROP, DROP, HL.D, AT, PAD, OVER. SUB, SEMIS

204, SION, 24@, BIGN, DOCOL
ROT, ZLESS, ZBRAN, XXR1~.,LIT, 53, HOLD

SEMIS

201, #, 243, D16, DOCOL

1 RERRER

P 2 2 2 2

| ERRER

| R
BEMIB

} SEEed

] SRR

1 REEER

} #HEReR

) RERER

j REEER

[ 2 2 2 2

§ O RRREE

UNTIL

END

AQAIN

REPEAT

IF

ELBE

WHILE

BPACES

<«

">

B8ION



.

1832

1833
1834

183%
1834
1837

1838
1839
1840

1841

1842
1843
1844

1843
18446
1847

1848
1849
1a3a
18351
1852
1853
1854
1859
1856
1857
1858
1859
186@
1861
1862
1863

1864
1863

1866
1867

1848

1869

187@
1871

MACRDO M1113 21-JAN-BQ 18:@3 PAQE 9-2

12736
A12744
12752
12736
A12764
ai1277a
12776

a130a2
Qa13a12
a13a2a
213826

a13ae3z2
Q13042
ai13e5a
@13e56
Q13062
ai1307a

213076
ai31as
ai3114

a1312a
a1313a
@13136

fA13140
Q13146

a13154
13162

aiaiza
a1320a

a132a6

ai3zea
ai13226
813234
@a13235
a1324@

@a13244
@a132%2
A13256
132464
a1327@
a13276
Q13304

a1331@

aa3zaa’
203564
an1762°
oDa144
anaeay

caaeasa’
aass74”

Q127347
eai1o22’
177764

201504
ai1e162°
a127a4’
aai1s24’
a125746'

2a15as
ai13a4@’

eaz’ia’
2014447

alalas’

eaz17s6

aa2312”

eas31a’

ea3a7s6’
aes
123
asa

@13144°
eazsia’
2218356
a131@4”
aaaalsa’
a11324 "
aa1@56”

021746 A1AL28°
QA0AL ‘Y 2aAa11
aa3snx
n0A1a 2aRAsa’
201634
A00A6a RA16347
A1444"

Q17627 BA1762’
2015546’ QAAQ144°
eAa1446’

02026 B01762°
Q12634 @i13018°
012654

001762 BB3436°
004714’ 801445

010106’ Q15247
aai444 "

2130407 AA3IL22’

Q131267 BA14447

013144' NA14447

013126 B01445°

01056’ AB2034
002242 2205104

183 122
243 240

aeansa’ aaoaza
2ea334
20360’ Qa234@°
aa3s622"
aA3a746 ¢ aA2176¢
aaazaz’ 177754
aA1444

. WORD

. WORD

XXR2: . WORD

HEAD
XXR3: . WORD

HEAD
. WORD

. WORD

HEAD
. WORD

HEAD
. WORD

HEAD
. WORD

HEAD
. WORD

HEAD
. WORD

A

HEAD
3 ¢ N-—, LIST
. WORD

. BYTE
.ASCII1

. EVEN
. WORD

XXZ1: . WORD

. WORD

HEAD

BASE, AT, MBMOD, ROT, LIT, 11, OVER, LEES

ZBRAN, XXR2~. . LIT. 7. PLUS
L1T, 6@, PLUS: HOLD, BEMIB

202, #8, 244, D108, DOCOL )} saxnes §8
D16, DVER, OVER, OR, ZEGU, ZBRAN; XXR3~. , BEMIB

223, D. R, 322, DDOTR, DOCOL sans® D.R
TOR, BWAP, OVER, DABB:BD‘GB:D]OS:ﬁ!Oﬂ-EDIQﬂ

FROMR, OVER. BUB, BPACS, TYPE. BEMIS

202, . R, 240, DOTR, DOCOL 1 ssans R
TOR, 8TOD, FROMR, DDOTR, SEMIS

2@a2, D. , 23a, DDOT, DOCOL ) wssas D,
ZERO, DDOTR, BPACE, BEMISB

201, . » 254, DOT, DOCOL ) REERR
870D, DDOT, SEMIS

2@1, 7,277, QUEST, DOCOL )RR ?
AT, DOT, BEMISB

202, U. , 242, UDOT, DOCOL ;} wuaes U,
ZERO, DDOT, BEMIS

UTILITY SECTION.

204, L18T, 24Q, L18T, DOCOL )} waawns LIST
QIVEN SCREEN. )

DEC, CR, DUP, SCR, 8TORE, PDOTG

&

/8CR & /

DOT, LIT, 2@, ZERD, XDO

CR, I, THREE, DOTR, BPACE

1, 8CR, AT, OLINEn XLOOP, XXZ1-. ,CR, BEMIS

2@%, INDEX, 33@, INDEX, DOCOL ) #saxe INDEX



1872
18735

1874

18735

1876
1877
1878
1879
1860
1881

1882

1883

1884
1885
1886

1887

1888

1889

i89@a

1891
1892
1893
1894
1893
1896
1897
1898
1899
1900
1901
1902
1903

MACRO M1113 21-JAN-8@ 18: 0%

@A13322
f1333a
A13332
@A1334@
A13346
Q13352
13360
MA13362

A133708

Q13402
ai34i@
ai13416
a13422
B1343@
@13432
213440
a13444
@a13454

a13446@
A13472
Aa135ea
A135a6
ai351@
Q13516
13524
@13526
A13334
f13536
a13544
913552
@a13554
@13362
21357@

22134’
2aa334 -
oAa1as5s6’
ai131@4’
22a360 1
201046
0A14667
eaazaz ’

aaaasa ’
202540’
a1a454 "
001762
22a334
2a1@56
Qaan2a2 ’
eaaasa’
aa1@as56

aanase ’
aa2242°
ka2176’
2astas4 1
eaniaa
Q0a12
aa1as56
aa2242
Qeazass’
2a3622
00217467
202a54
201322
aa2ea4 ’

aa3322"

ana3s6a
aa3s22’
N11524"
ean144

177746

okae14

21a514°
082540
P01634

20a360
177770
aeao17
2a1444

anazen
aa3132’

aa2176"
aa3s3z2’

aaz2s1@’

aass1@d’
QA4Q44

221556
aeaiaq’
214456

aa2a2s

anz2s54@’
aa251@°

ld'dd L

AN144467

ania2e-
Pe254Q-

anzaz2é6
@13216°

BAIA5L
aiiss@’

223As44
aaR176"

aroas@’
aan144

QA3AL4 1

an3s22
AA3762 1

001044
177722

PAGE 9--3

i LISBT FIRST LINE OF A RANGE OF DISK SCREENS.

. WORD

XXZ2: . WORD

. WORD

XXZ3: . WORD
i
HEAD

CR. ONEP, SWAP. XDO

CR, I, THREE, DOTR, SPACE. ZERO. 1. DLINE

QTERM, ZBRAN, XXZI3-. , LEAVE
XLOOP., XXZ2—. » SEMIS

2@3, TRIAD, 3@4, TRIAD, DOCOL ) #xxex TRIAD

i L1IST DISK SCREENS THREE PER PAGE.

. WORD
. WORD

. WORD

XX24: . WORD

HEAD

. WORD

XXZ3: . WORD

. WORD

XX16: . WORD

. WORD

. IFDF
HEAD

LIT, 14, EMIT i FORM FEED
THREE, SLASH.: THREE, STAR, THREE

OVER. PLUS, SWAP, XDO

CR, I,LIST, XLOOP, XXZ4-. ,CR,LIT, 17, MESS, CR, BEMIS

2@5, VLIST, 324, VLIST, DOCOL i wexws VLIST

LIT,20@, OUT, STORE, CONT, AT, AT

OUT. AT, LIT, 120, GREAT, ZBRAN, XXZ6-

CR, ZERD, OUT, BTORE

DUP, IDDOT, SPACE, BPACE, PFA. LFA, AT

DUP, ZEQU, QTERM, OR, ZBRAN, XXZ53~. , DROP, SEMIS

LINKS
205, VLINK, 313, XVLINK, DOCON 1 wener VLINK

i THIS IS ONLY USED FOR LINKAGE FROM FORTH TO SUBROUTINES
i IN OTHER LANGQUAGES. 6EE USER'S @UIDE FOR DOCUMENTATION.

. WORD
. ENDC

- e W o

VLINK



F.

I.

e.

1905
1906
1907
1908
1909
1910
1911

1912
1913
1914
1919
1916
1917
1918
1919
1920
1921

1922
1923

1924

1925

1926

1927

1928
1929
19230
1931

1932
1933
1934
1935
1936
1937

1938
1939
17940
1941

1942
1943
1944
1943
1946
1947
1948
1949
1950
1951

1952
1953
1954
1955
1956
1957
1958
1959
1960
1961

MACRO M1113 21-JAN-B2 18: @3 PACE 10

B T T N

NOTE - FOR RSX-11 ON HEAVILY LOADED MACHINES,
TO READ A WHOLE LINE AT A TIME,

INSTALLATION-DEPENDENT S8ECTION (TERMINAL AND DISK 1/0.

N BT T S 0 T U A0 B 0 O

AND TRAFSB)

A0 3000 A0 000 000

IT I8 BETTER
AND UNPACK IT.

‘KEY’ SHOULD EMIT A LINE FEED WHEN A CARRIAGE RETURN

INITIALIZE RSX?

UNLESS A CONTROL CHARACTER BEING OUTPUT.

TEST FOR CONTROL CHARACTER
INCREMENT "OUT’

OUTPUT A CHARACTER
INITIALIZE RSBX?

IERO MEANS READ NEW LINE

READ NEW LINE

10. RVB, 4, 4, , IDBTAT, , <XBUFF, B@. >

RN
RSX-11M TERMINAL 1/0
[T YT ST YY)
. IFDF RSX11
¥
. EVEN
I
1 FOR ‘KEY’
i ALSO,
I HAS BEEN READ.
PEMIT: JSR R1, ITERM i
i INCREMENT ‘0OUT”,
CMP (S), #4Q ]
BLT is
INC 42(V) i
18:
JSR R1, XCOUT I
NEXT
I
PHEY: JSR R1, ITERM |
TST INTERM ]
BNE XCHAR
XLINE: MOV #XBUFF, INTERM ]
QI0WsC
ADD #XBUFF, IDSTAT+2
MOVEB #1535, RIOSTAT+2
XCHAR: TST =(5) i
MOVB Q@INTERM, (5) ¥
INC INTERM
BIC #177460Q, (8)
cMP (S), #13
BNE XRETRN
CLR INTERM i
MoV #12, -(8) [
JSR R1, XCOUT
XRETRN: NEXT
]
PQTER: JER R1i, ITERM i
MOV QFLAQ, —(8)
CLR QFLAQ
NEXT
i PUT THE AST ROUTINE HERE
ASTL: MOV (RP)+, QFLAG i
]
CMP GFLAG, #3 I
BNE 1%

TERMINATE LINE WITH CR

DECREMENT STACK POINTER
FOR THIS BYTE INSTRUCTION

IF CR 18 BEING SENT,

THEN READ NEW LINE NEXT TIME.
AND ALSO EMIT A LINE FEED

INITIALIZE RSX?

SET UP FOR NEXT ‘?TERMINAL‘:
NOTE THAT ‘RP’ IS SYSTEM STACK.
TEST FOR ~C
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1962 EXITSS

1963 1% ASTXSS

1964 i

1965 i

1966 PCR: JSR R1, ITERM i INITIALIZE RSX?

1967 MOV #15,-(S5)

1968 JSR R1, XCOUT

1969 MOV #12, -(S5)

197@ JER R1, XCOUT

1971 NEXT

1972 i

1973 XCOUT: MOV (S)+, IDCHR

1974 QIOWS$C 10. WWB'TF. WAL, 4, 4,, IOSTAT. ., <IDCHR, 1>

1975 RTS R1

1976 i

1977 1TERM: i INITIALIZE RSX IF FIRST TIME THROUGCH
1978 CMP INTERM, #-1 i FIRST TIME TERMINAL 1/07

1979 BNE RSXRTE

1980 CLR INTERM » YES

1981 ALUNSC 4,T7I.Q@ 1 ASSIGN LUN

1982 GIOWSC 10. ATA. 4,,.:.,<AST1> i ATTACH - UNSOLICITED I/0
1983 SVTKSS #TRAPV, #&6 i SET UP FOR TRAPS

1984 RSXRTS:RTS R1

1989 INTERM: . WORD -1 i FLAQG FOR FIRST TIME TERMINAL I/0
1986 i DD NOT REINITIALIZE ’‘INTERM’ AT COLD START., LEST ASSIGNMENT DONE TWICE.
1987 I0CHR: . HORD ") 1 TEMPORARY AREA FOR ‘KEY’ AND ‘EMIT’
1988 QFLAG: . WORD a i+ FOR “?TERMINAL‘

1989 XBUFF: . BLKB a2. i+ TERMINAL BUFFER FOR RSX LINE I1/0
1970 i

1991 i

1992 i

1993 HEAD 2@3, BYE, 3@5. BYE ;1 ##xx# BYE (LOQ OFF)
1994 CLOSE$ #FDBID ; CLOSE DISK 1/0

1995 EXITS$S

1996 i

1997 i

1998 R I I T TSR T TR LR

1999 i

2000 1 RSX11-M DISK 1/0

20at i

2002 IR 2 i 222222 2222 2 3

2003 i

=2n0n4 HEAD 204, X1/0, 24Q, X10 i #wsuw XI/0 (RSX)
2005 i  PHYSICAL READ-WRITE

2006 i ADDRESS BLOCK# FLAG ==> REPORT. READS DR WRITES A 3512-BYTE BLOCK.
2007 i FLAG 1=READ, @=WRITE. REPORT ‘@'=C00D 1/0, ‘1‘=1/0 ERROR.

2008 3 IF REPORT IS ‘1‘, THEN NEXT ON STACK 15 ‘1‘=0PEN ERROR.

2009 i ‘2'=READ ERROR, ‘3’=WRITE ERROR, ‘4 '=WAIT ERROR, ‘5 ‘=ARGUMENT
2010 ] ERROR (FLAG NOT ‘@ OR ‘1)

2011 CLR DSKERR 1 FOR 1/0 ERROR REFORT

2012 TST OPENF i DISK FILE ALREADY OPENED?

2013 BNE 2%

2014 OFPENS$M #FDBIO

2019 BCC 2%

2016 MOV #1, DSKERR i ERROR IN OPEN

2017 BR ERRR

2018 2% MOV #1., OPENF + INDICATE FILE IS OPEN



F.1.G¢. MACRO Mi113 21-JAN-B@ 1B:@3 PACE 1@-2

2019 CLR VIRBLK

2020 MoV 2(5), VIRBLK+2 i SET UP VIRTUAL BLOCK NUMBER
2021 MoV 4(S), IOADDR 3 SET UP I/0 ADDRESS

2022 ST (S) I WAS TOP OF STACK - READ OR WRITE?
2023 BEG WRITE

2024 CMP (5), #1

202% BEG READ

2026 MoV #3. DSKERR + ERROR, FLAG NOT EITHER ‘@’ OR ‘1°
2027 BR ERRR

2028 READ: READS #FDBI10, 10ADDR, , #VIRBLHK, #2

2029 BCC WAILIT

2030 MOV #2, DSKERR 3 ERROR IN READ

2031 bR ERRR

2032 WRITE: WRITE® #FDBIO, I0ADDR, , #WIRBLK, #2

2a33 BCC WAIT

2234 Mav #3, DBKERR 1 ERROR IN WRITE

2035 BR ERRR

2036 WAIT: WAITS

2037 BCC DONE

2038 MoV #4, DSKERR i ERROR IN WAIT

2039 BR ERRR

2040 DONE : ADD #45, 85

2041 CLR -(8) 1 INDICATE €ODD I/0

=042 BR DONER2

2043 ERRR: ADD #46, 8

2044 MoV DSKERR, ~(S) i RETURN THE ERROR INDICATOR

2045 MOV #1,-(S) i INDICATE ERROR IN I/0

2044 DONE2: NEXT

2047 FSRSZIs @

2048 FDBIO: FDBDF»

2049 FDRC$A FD. RWM

2050 FDBK$A , 512.,, 2, IOSTAT

2051 FDOPSA 3, DESCR,.FO0. MFY

2052 DESCR: . WORD 2.0 i USE DEFAULT DEVICE

2053 . WORD Q.0 i AND DIRECTORY.

2054 . WORD FILSZ.FIL

2055 FIL: .ASCII /FORTH. DAT/

2054 FILSI= -FIL

2057 . EVEN

2058 H

2059 OPENF: . WORD "] » FLAG FOR FIRST TIME DISK 1/0
2060 3 DO NOT INITIALIZE ‘OPENF’ AT COLD SBTART

2061 DSKERR: . WORD ] + SPACE FOR DISK ERROR MEESAQE
2062 IOADDR: . WORD ] 1 ADDRESS FOR DISK READ/WRITE
2063 IOSTAT: . BLKW 2 + 1/0 STATUS REPORT

2064 VIRBLK: . BLKW 2 3 VIRTUAL. BLOCK NUMBER

2065 i

2064 HEAD 212, BLOCK-READ, 24@, BREAD, DOCOL 3 #sxns BLOCK-READ
2067 i ( ADDRESBS BLOCK# ==> REPORT). REPORT: @=C0O0OD READ, ELSE ERROR
20468 . WORD ONE, XI0, SEMIS

2069 i

2070 HEAD 213, BLOCK-WRITE, 3@5, BWRIT, DOCOL ; #snn% BLOCK-WRITE
2071 1 ( ADDRESS BLOCK# ==> REPORT). REPORT: @=G00D WRITE, ELSE ERROR
2072 . WORD ZERQ, X10, SEMIS

2073 )

2074 HEAD 2@3,1/0, 317, 10, DOCOL ; weanw 1/0

2073 } READ OR WRITE 512-BYTE BLOCK, HANDLE ERRORS.
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F.1.0. MACRO M1113 21-JAN-BQ 18:05 PACE 1Q0-4

2133 NEXT

2134 i

2135 PQTER: JSR R1, ITERM

2136 MOV 44, -(RP) I SAVE JSW

2137 BIS #10100, 44 i SET BITS & AND 12 OF JSW
2138 . TTINR

2139 BCC is

2148 i IF CARRY SET, ND CHARACTER - SUPPLY ZERO

2141 CLR R@Q

2142 1%: BIC #17760Q, RA

2143 CMP R@A, #12 1+ IGNORE LINEFEED

2144 BNE 2%

21453 CLR R@

2146 as: MOV R@, -(8)

2147 MOV (RP)+, 44 1 RESTORE JSW

2148 NEXT

2149 |

2150 PCR: JSR R1, ITERM

2151 Mov #15, -(5)

2152 JSR R1, XCOUT

2153 L MOV #12,-(5)

2154 JSR R1, XCOUT

2155 NEXT

2156 i

2157 XCOUT: MOV (S)+, R0

2158 . TTYOUT

2159 RTS R1

2160 i

2161 INTERM: . WORD -1 ; FLAG FOR FIRST TIME TERMINAL 1/0
2162 ;DD NOT INITIALIZE ‘INTERM’ AT COLD START

2163 IOCHR: . WORD ] i TEMPORARY AREA FOR ‘KEY’, ‘EMIT’
2164 i

2165 HEAD 2@3, BYE, 3@3. BYE i} «##x#x BYE (RT)
2166 CEXIT

267 )

2168 ]

21469 bR

2170 )

2171 5 RT-11 DISK I/0

2172 )

2173 BRI

2174 ]

2179 HEAD 204, X1/0, 240, X10 ) #uxax X1/0 (RT)
2176 CLR DSKERR

2177 TST OPENF

2178 BNE RTOPEN

2179 MoV #1, OPENF + INDICATE FILE IS DPEN
2180 i NOW DPEN THE FILE

2181 .SETTOP #-2

2182 MOV #RTSTAT. R1

2183 .DSTATUS R1,#RTFILE

2184 BCC i

2189% MoV #1, DSKERR

2186 BR RTRET

2187 1%: TST 4(R1) 3 HANDLER IN?

2188 BNE 2%

2189 FETCH HANDLR. #RTFILE



F.

G.

2190
2191

2192
2193
2194
2195
2196
2197
2198
2199
2200
2201

2202
2203
2204

2205

2206

2207

2208

2209

2210
2211

2212

2213
2214
2219
2216
2217
2218
2219
2220
2221

2222
2223
2224
2225
2226
2227
2228
2229
2230
2231

2232
2233
2234
2235
2236
2237
2238
22379
2240
2241
2242
2243
2244
2245
2246

MACRD M1113 21-JAN-B@ 18 @5 PAGE 10a-5

2%

RTOPEN:

READ:

is:
WRITE:

2%
RTRET:

is:
RTFILE:
RTBLK:

OPENF :

DSKERR:
I0ADDR:
RTSTAT:
LOOK1:

TRAPBL:
i

i ( ADDRESS BLOCK# ==> REPORT).

i

i ( ADDRESS BLOCK# m=> REPURT)

i READ OR WRITE 512-BYTE BLOCK,
i ( ADDRESS BLOCK# FLAG(1=READ, @=WRITE)

BCC 2%
MOV #2, DSKERR
BR RTRET
. LOOKUP #LODOK1, #0, #RTFILE
BCC RTOPEN
MoV #3, DSKERR
BR RTRET
i FILE IS OPEN - NOW READ IT
MOV 2(8),R1 ; BLOCK #
DEC R1 + BECINS AT 1 IN FORTH
MoV 4(8), IOADDR » BUFFER ADDRESS
T8T (S)
BEG WRITE
CHP (S), #1
BEG READ
MOV #5, DSKERR
BR RTRET
.READW #RTBLK, #@, IDADDR, , R1
BCC 1s
MOV #6, DSKERR
BR RTRET
.WRITW #RTBLK, #@, IDADDR, :.R1
BCC 2%
MOV #7. DSKERR
BR RTRET
ADD #56, 86
MOV DSKERR, - (8)
187 DSKERR
BEG 1s
MOV #1,-(S) i+ INDICATE ERROR OCCURRED
NEXT
.RAD5@ /DK FORTH DAT/
. BYTE @ 12
. WORD @.8,256. .0
. WORD a + FLAG FOR FIRST TIME DISK 1/0
. WORD a i SPACE FOR DISK ERRDOR MESSAGE
. WORD a + ADDRESS FDR DISK READ/WRITE
. BLKW 4 1 DISK I/0 BTATUS
. BLKW 3 i EMT ARGUMENT BLOCK
. BLKW 2 i+ EMT ARGUMENT BLOCHK
HEAD 212, BLOCK-READ, 24@, BREAD, DOCOL 1 ##xa% BLOCK-READ

. WORD
HEAD
. WORD
HEAD
. WORD
. WORD

. BYTE
ASCII

REPORT: @=G0O0OD READ, ELSE ERROR

ONE, XI10, SEMIS

213, BLOCK-WRITE, 3@5, BWRIT, DOCOL i #wene BLOCK-WRITE

REPORT: @=GO0OD WRITE, ELSE ERROR
ZERD, X10, SEMIS
2@3,1/0, 317, 10, DOCOL ; #uane 1/0

HANDLE ERRORS.

=a) )

DUP, ONE, EQUAL, ZBRAN, XXS1-. , DROP, BREAD
ZBRAN, XXS52-. ., CR, PDOTQ
22

/DISK READ ERROR # /



F

1.6

2247
2248
2249
2258
22351
22%2
2233
2254
2255
225%6
2257
2258
2239
2260
2261

2262
2263
2264
2265
2266
2267
2268
2Wb?
2274
2271

2272
2273
2274
2275
2276
2277

- 2278

2279
228@
2281

2282
2283
2284
2285
2286
2287
2288
2289
229Q
2291

2292
2293
2294
2293
2296
2297
2298
2299
2300
23e1
23e2
2303

MACRO M1113 21-JAN-BQ@ 18:@3 PACE 1@-46

813574

ai13374
2134008
ai3saz
2136a6
@a13612
Q13614
213620

n134624
Q213630
A13632
Q13636
A13642
Q13646
13652
Q134654
A1366@
a13662

Q13666
Q134672
Q13674
a137@0
@137a2
Q13704

a1527
anaz4a2
2@a5263
aas737
aai1773
812537

‘05737
aai1775
ansa37
1137@1
a427a1
az227a1
aa10a2
aiz27al
a1a145

‘35737

2a14a3
813745
aoa4a1
0a504535
aasai7

20a040

oaoan42
177564

177566

177560
177560
177562
177600
anai77

onnn1a

177560

177562

177560

Xxs2:
XXS1:

XXS5:
XXS4:
XX83:
¥

. EVEN
. WORD
. WORD
. WORD
. WORD
. BYTE
.ASCII
. EVEN
. WORD

. WORD

HEAD

DOT, ABORT
BRAN, XX83-.

ZEGUI IBRAN, XXB4-,

CR, PDOTG
23

+ BWRIT, ZBRAN, XXS3-

/DISK WRITE ERROR # /

DOT, ABORT

SEMIS

203. R/W, 327, RW. DOCOL
i READ OR WRITE 1@24-BYTE SCREEN.
i NOTE THAT SCREEN N IS BLOCKS 2N-1 AND 2N

TOR. TWO, STAR, OVER. OVER. ONE, §UB: R, 10

sunad R/W

( ADDRESS SCREEN® FLAQ ==> )

. WORD
. WORD SWAP, L1T, 512. ,PLUS
. WORD SWAP, FROMR, 10, SEMIS
i
)
. ENDC
NN

i
}
[
i STAND-ALONE TERMINAL I/0
)
i
i

2223222222222l

. IFDF ALONE

PEMIT:

1 INCREMENT ‘0OUT~‘,
cMP (8), w42
BLT 1s
INC 42(U)

1%: 18T eN177564
BEG 1%
MoV (S)+, @H177566
NEXT

¥

PREY: }G%IB en177560
BEG PKEY
CLR eN177560
MOvVB e#177362, R1
BIC #177600@, R1
CMP #177,R1
BNE is
MOV #10,R1

1%: MOV R1,=-(8)
NEXT

i

PQTER: IF&Y-[B eN177560
BEG 1s
MOV 8177562, -(S)
BR 2%

1s: CLR =(8)

2%: CLR e#17756@

UNLESS A CONTROL CHARACTER BEINGC OUTPUT.

TEST FOR CONTROL CHARACTER

INCREMENT

‘ouT



.€. MACRO M1113 21-JAN-B0 18:03 PACGE 1@8-7

2304 A1371@ NEXT

2305 i

23046 M13714 QAYTI7 1775464 PCR: T8T eW177364

2347 @13724 Q@A1775 BEQ PCR

2308 @13722 Q12737 QAAA13 17754646 MOV #H15, @N177566

2349 QA1373@ QA5737 177564 18 TST eN177564

231@ 213734 0@A1775 BEQ 1s

2311 @13736 @12737 0AR12 177366 MOV *12, @R177366

2312 13744 NEXT

2313 i

2314 Q13758 HEAD 2@3, BYE, 325, BYE i #neax BYE (ALONE)
2315

2316 @13762 02000 HALT

2317 i

2318 BRI R

2319 i

2320 i STAND-ALONE DISK I/0

2321 i

2322 P T T

2323 i

2324 177170 RXCS=177170 i1 CONTROL AND STATUS REGISTER

2325 177172 RXDB=177172 i DATA BUFFER REGISTER

2326 ]

2327 i

2328 Q137462 HEAD 2@4, NRTS, 24@. NRTS ; ##ua# NRTS
2329 i ADDRN TRN SECN...ADDR1 TR1 SECi N -> FLAQ

2330 i READ N SECTORS. USES R@Q. Ri., R2

2331 3 THIS OPERATION I8 IN CODE TO KEEP UP WITH DISK TIMING FOR
2332 3 BTANDARD PDP-11 SECTOR SKEWING.

2333 A13774 Q12501 MOV (S)+,R1 i ®% OF SECTORS TO READ
2334 Q13776 012702 Q0AQ1Q 1%: MOV #1@4, R2 3 RETRY COUNT

2335 214202 012702 0200007 21%: MoV #7.R0O I 'READ’ COMMAND

2336 QA140R5 QQA4767 Q0O172 JSR PC,DRIV2 i ADJUST R@ COMMAND

2337 i IF SECOND DRIVE

2338 014012 @1@@37 177170 MoV R@, @¥RXCS i READ COMMAND
2339 Q140146 @32737 ORQA200 177170 2%: BIT #20Q. @#RXCS 1 WAIT FOR TRANSFER FLAG
2342 D14024 0QQA1774 BEQ 2%

2341 Q140246 Q11537 177172 mMov (8), ®¥RXDB 1 SECTOR #

2342 Q214032 @32737 002208 177178 3%: BIT #20@, e#RXCS )} WAIT FOR TRANSFER FLAG
2343 N1404@ QA1774 BEQ 3s

2344 Q14042 B146537 Q@02 177172 MOV 2(S), R¥RXDB 1 TRACK #

2345 A1405Q @A32737 Q00A4A 17717@ 4% BIT #4Q, @#RXCS i WAIT FOR DONE FLAG
23446 Q14056 @A1774 BEQ 4%

2347 3 CHECK FOR ERROR

2348 @1406@ @A5737 17717@ TST e#RXCS

2349 Q2140464 Q2423 BLT 20% i ERROR

235a i

2351 Q14066 012737 aQaan3 17717@ Mov #3, @RRXCS i ‘EMPTY’ COMMAND

2352 i  EMPTY THE CONTROLLER'S BUFFER

2353 014074 014500 Q20004 MOV 4(S),R@ i1 ADDRESS TO RECEIVE DATA
2354 @1410@ Q12745 00A200 MoV #2020, ~(8) i COUNT OF TIMES TO LOOP
2359 214184 Q32737 Q0Q200 177170 &%: BIT #2020, e#RXCS 1 WAIT FOR TRANSFER FLAG
23546 @14112 @@a1774 BEQG bs

2357 @14114 113720 177172 MOvVB @#RXDB, (R@)+

2358 214128 @A5315 DEC (S) i DECREMENT THE COUNT
2359 214122 Q21379 BNE 6%

2360 @14124 0A5725 ST (S)+ i POP THE COUNT
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2418
2419
2420
2421
2422
2423
2424
2429
2426
2427
2428
2429
2430
2431
2432
2433
2434
2435
2436
2437
2438
2439
2440
2441

2442
2443

2444
2445
2446
2447
2448
2449
2450
2451

2452
2453

2454
2455
2456
2457
2458

MACRD M1113 21-JAN-B@ 18:@3 PACE 1@-9

@14374
a144@82

A14404
014410
Mnia412
Q14412
Q14420
N14426
N14430
A14432
A14434
@a14440
Q14444
814450
Q214452

@14454
@14456

014462

QA14472
Q214500
a14504
A145Q5
f14510
Q14513
A14516
A14521
A14524
fai14527
@14532

214534
@A14536

14540

Qa14550
B14556
@14562
@145463
814566
Q14571
@14574
aias77
a146a2
214605
at4as61@

A14614
Q14616

832737
aa1774

aas737
aaz2e13

a12737
a3z737
201774
aas3a2
@aa3sas
@a1274%

as627@5
aas3ai1
aa1274

225045

202520 013772’ Q00144
aaea3s 0as5104”

a2s6
104
113
1@5
@asa
122
a4Q
a4@
123

aa7s74
2a1446°

aaz252a’

ada
1@4
113
122
1@5
122
122
116
124

aars74
2a1446°

Qoaose

177170

asa000
anna4a

177777

2200046

111
nan
121
105
117
111
122

P14240° 200144
aaen4d Qas51e4

111
240
111
240
122
@40
040
123

17717@
17717@

123
122
104
122
122
1146
124

122
127
124
1@5
117
111
127
a4a

177170 7%

BIT #4@, @¥RXCS WAIT FOR DONE FLAG
BEG 7
i CHECK FOR ERROR
18T @#RXCS
BGE 10
20¢%: ; ERROR SO RE-TRY
MOV #40000Q. @#RXCS CLEAR ERROR STATUS
22%: BIT #40Q, @HRXCB
BEG 22%
DEC R2 RE-TRY COUNT
BGT 21%
MOV #-1, -(S) ERROR INDICATOR
NEXT EXIT
10%: ADD #4, S G00D WRITE, S0 POP THE 3 ARCS
DEC R1
BNE 1s LOOP UNLESS ALL SECTORS WRITTEN
i
CLR -(8) COOD-WRITE INDICATOR
NEXT
i
HEAD 2Q3, RTS, 323, RTS, DOCOL i #xxax RTS

ADDR TR BEC ->
READ A SINGLE SECTOR.

. WORD

. BYTE
.ASCII

. EVEN
. WORD
. WORD

HEAD

. WORD

. BYTE
.ASCII

. EVEN
. WORD
. WORD

ONE, NRTS, ZBRAN, 1%-.

26

+ PDOTG

/DISK READ ERRDR IN RTS/

QuIT
SEMIS

2@3, WTS, 323, WTS, DOcou j #nane WTS
ADDR TR SEC =>

WRITE A SINGLE SECTOR.
ONE, NWTS, ZBRAN, 1%—. , PDOTGQ

30

/DISK WRITE ERROR IN WTS /

QuIT
SEMIS



" i

2459
2460
2461
2462
24463
2464
2463

2466

2467

2448
2469

2470
2471
2472
2473
2474
2475
2476
2477
2478
2479
2480
2481
2482
2483
2484

2483

2486

2487
24886

2489
2490
2491
2492
2493
2494

2493

2496
2497

MACRO M1113 21-JAN-B8@ 18:@3 PACE 1@-1@

214620

N144632
A144640
A144644
N14652
Q1446560
A144666
A14674
a147e2
N1470a4
14712
Q14714
014722

014724

014740

Q14742

B14756
14760

A14772
215000
a150as6
ai15a1@
aiseis
215024
a13026
a15a34
215040
A15044
a15as52
a15a54

a13as5é6

aise72
aisiaa
ai151a4
213112
aisiza
ai5126
a15132
a15134
ai15142

aa2ass -’
214514’
aa1762°
@1@a454°
@a14634°
anaas‘d
aaaasa’
@a1634
aaaasa’
@ea3322’
[azazs
Ba1444'

Qaea7a

aa3sma

aaz2a%4’
an2176°
QABA346
@14754 "
@B14736°
@144630°
aazaxs’
an1634
eaai22°
R14736"
a144630"
2014446

2a3564 1
aaaza0
@a3564
eai17é2’
@a3436
2034346
0aa334 -’
aoeasa
aa2a5s54

aaaasa’
aa2a2s !
aaaasa’
an1762°
AA1634
a0anas32
aaaa1d

azgnas2

aa3s2z’

an3322’
aa3s32’

aa2176’
aa2176’

aaaasa’
an2026 '
anaai12
an2176*

2017627
@1@a454 "
203564
20146347
2020248 1
ea202s6"

220200
200340

anaas2
anaaas
anz2as4 ’
an2a2é
a1@5094
aiasi4’
a1asas”’

anz2a2é

Q14734 '
ana144

An3436
QA1634°

aaa11d

aa1634

020048 1
201634

202520
ae252a

@A03436
ai477a’

18

2%

2%:

HEAD 205, SKEW1, 261, SKEW1, DOCOL i #uxan SKEW1
SEQUENCE -> TRACK SECTOR
HANDLE THE SECTOR SKEWING.
NOTE - ‘SEQUENCE #° IS ZERO-ORIGIN INDEX OF SECTOR (SKEWED).
NOTE - ‘SKEW!1’ DOES SKEWING OF ONLY ONE DRIVE; ‘SKEW’ OENERALIZES
‘6MEW1 ’ TO BOTH DRIVES

. WORD DUP,LIT, 32: SLASH, SWAP

. WORD OVER, LIT, &: STAR, OVER, DUP, PLUS, PLUS, BWAP

. WORD LIT,32,MOD, LIT, 15, BLASH, PLUS

. WORD LIT, 32, MOD, ONEP

. WORD SWAP, ONEP, SWAP, SEMIS

HEAD 2064, B-SKIP. 240, SSKIP, DOVAR i ##nan B-SKIP
VARIABLE - NUMBER OF SECTORS SKIPPED AT BEGINNING OF DIBK.
DEFAULT IS 54 DECIMAL (SKIP AN RT-11 DIRECTORY). ALSO, TRACK
ZERO IS SKIPPED, FOR COMPATIBILITY.

. WORD 56.

HEAD 206, 8-USED. 24@, BUSED, DOVAR | #axss §-USED
VARIABLE - NUMBER OF SECTORS UGED ON ON ONE DISK.
NDRMALLY: S-USED + S-SKIP = 1974, (2002, - 26. OF TR @)

. WORD 1920.

HEAD 204, SKEW, 240, SKEW. DOCOL ) #anae SKEW

SEQUENCE# -> TRACK BECTOR
. WORD DUP, ONEP, SUSED: AT, OREAT, ZBRAN, 18—,

. WORD SUSED. AT, SUB, SEKIP, AT, PLUS, SKEW1

. WORD SWAP, LIT, 77. . PLUS, BUAP

. WORD BRAN, 28~
. WORD SSKIP, AT, PLUS, GKEW1

. WORD SEMIS
HEAD 206, NSETUP. 24@, NSET, DOCOL ) #aas® NSETUP
ADDR SEQUENCE# N -> ADDRN TRN SECN... ADDR1 TR1 BEC1

THIS PREPARES A WHOLE SCREEN (IF N=8) FOR ’NRTS’ OR ‘NWTS’.
. WORD ROT, OVER, LIT, 128. , 8TAR, PLUS, ROT., ROT

. WORD OVER, PLUS, ONE, SUB, SWAP, ONE, EUB, SWAP

. WORD XDO
. WORD LIT, 128., SUB, DUP, I, SKEW, ROT
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2498

2499
2500
2501
2502
2503
2504

2503
2506
2507

2508
2509
251@

2511
2512
2513
2514
23513

2516
2517
2318

2919
2%2a
2521
2522
2523
2524
2525
29526
2527
2528
2529
2530
2531
2532
2533
2534
2535
2536
2537

MACRO M1113 21-JAN-B80 18:@3 PAGE 1@-11

. WORD LIT,~1, XPLDO, 2%-.
. WORD DROP, SEMIS
HEAD 2@3, R/W, 327, RW, DOCOL

i READ OR WRITE 1@24-BYTE SCREEN.

BLOCK#® FLAG(R=1,W=0) ->
. WORD TOR. ONE, SUB, LIT, 8. , STAR, FROMR

} CHANGE THE SCREEN # TO FIRST BEQUENCE #

@1515a 0a3564°'
Q15152 Qeeasa’ 177777 oeazsa’
a1516@ 177754
Q131462 002004° BQ14446°

i
P131466

i ADDR
A135174 @015046' 002320 AR343&6°
Q15204 Q00A4HQ’ 022010 O1B454°
915212 0215247

i IF RE
Q15214 20Q144’ QAANQS4 QQ0QALA’
N15222 A2AA1A QA1507Q° AVALA’
n1523@ 00eai1a 013772’
R15234 00A144' QARAA3QA RAA31Q4°
Q15242 a2a
15243 1@4 111 123
15246 113 aqsa 122
A15251 1@5 1a1 104
fA15254 a4a 105 122
@a135257 122 117 122
@15262 as4e
13264 OB7574°
Q15266 0@A122° 000050 2%

i SETUP
Q15272 0203sQA’ 20QA010 B15878° 1%:
a15300 Q0AR4QA’ D0R010 @i424Q°
Q153084 00A144° Q0A030 05104
a13314 a2a
@a15315 1a4 111 123
ais3za 113 240 127
Q15323 122 111 124
A15326 1@s 240 109
215331 122 122 117
B135334 122
M133364 @A7374°
n1534@ 4%
A15340 0014457 3s:

L2 L 2223

R RN

AD, SETUP AND READ B8 SECTORS

. WORD ZBRAN, 18- ,LIT,B. ,NSET,LIT, 8. ,NRTS
. WORD ZBRAN, 2¢-. . PDOTQ

. BYTE 20

.ASCITI /DISK READ ERROR /

. EVEN

. WORD QUIT

. WORD BRAN, 3$-.

AND WRITE 8 SECTORS

1

snnen R/W

#nuun TRAPB

. WORD LIT,B.,NSET.LIT,B..NWTS

. WORD ZBRAN. 4%~ , PDOTGQ

. BYTE 20

.ASCII /DISK WRITE ERROR/

. EVEN

. WORD QUIT

. WORD SEMIS

. ENDC

HRRRNN NN

TRAP RECOVERY SECTION, RSX-11M

22222 TS

. IFNDF  ALONE ; STAND-ALONE MUST HANDLE OWN INTERRUPTS
HEAD 2@5, TRAPS, 323, TRAPS, DOCOL i
. WORD CR., PDOTQ

. BYTE 14

.ASCII /TRAP-ERROR,

. EVEN
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2538
2539
2540
2541
2542
2343
2544
2543
2546
2547
2548
2549
2550
2331
2552
2553
2554
25353
2336
2557
2358
2559
2560
2561
2562
2563
2564
2565
2566
2567
2568
2569
257a
2571
2572
2573
2574
2573
2576
2577
2378
2979
2580
2581
2582
2583
2584
2583
2586

MACRO Mi113 21-JAN-80 18:@5 PAQCE 108-12

i

TRAPV:
TRAPQ:

TRAP1:

TRAP2:
TRAP3:
TRAPS:

TRAPS:

DOT, 8WAP, UDOT, UDOT, QUIT

RSX11

TRAPQ@. TRAP1. TRAP2. TRAP3, TRAP4, TRAPS

R1

TRAPIL
#1,R1
#5, 5P
TRAPZ
#2, R1
TRAPZ
#3, R1
TRAPZ
#4, R1
TRAPZ
#3, R1
TRAPZ

i 7O RETURN FROM TRAP HANDLER,
+ DON’T USE RTT OR RTI.

P

RT-11

P

TRAPZ: MOV (SP)+, —(S)
MoV (SP)+, =(5)
MoV R1, =(S)
MoV #TRAPS+2, 1
NEXT

i
. ENDC

B 2 221222 sssdaddsdd

}

i+ TRAP RECOVERY SECTION,

i

IR 2 22 222222 22l g
. IFDF RT11

TRAPZ: BCS 1s

i IF CARRY CLEAR, TRAP 4
Mov #4,R1
BR 2%

1s: MoV #1Q,R1

2% MoV (SP)+, ~(8)
MoV (8P), =(8)
Mav R1,-(8)
MOV #3%, -(SP)
. TRPSET #TRAPBL, #TRAPZ
RTI

3s: Mav #TRAPS+2, 1
NEXT
. ENDC

SET UP STACK,

i
i
1
i

i
i

PC
PS
TRAP #
EXECUTE

- o w w

TRAP # @

TRAP # 1
DROP MMU

‘TRAPS’

PC
P8
TRAP #

60 RTI WILL RESTORE PC TO

INFO

ETC. FOR FORTH

RE-SET TRAPS

EXECUTE

‘TRAPS’

la.l
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2588
2389
259A
2391
2392
2593
2994
2993
2996
2597
2598
2399
2600
2601
2602
2603
2604
2603
2606
2607
2608
2609
2612
2611
2612
2613
24614
2619
2616
2617
2618
2619
2620
2621
2622
2623
2624
2625
2626
2627
2628
2629
2602
2631
2632
2633
2634
2633

2636
2637
2638
2639
2640
2641
2642
2643
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@13342

B815354
@A15362

@i1337@a
A134a2
A134@4
a154a6
ni541@
A15412

Q4236
0a4s374 ¢

aa7sas
1202a1
@a15412°
arenaa

204346 ¢
203440 ‘

04362
AR1446°

NOTE - ’. W'

e e me R R R me M s e e W s e e e e e me e M e e me e w W
>

1 XOUT:
i XCOUT:
i

- e s W e e ms W

WHEN

HEAD
MoV
ROL
ROL
MoV
ROR
BIC
ADD
MoV
JSR
Mov
ROL
ROL
ROL
ROL
MoV
ROR
BIC
ADD
Mav
JSR
DEC
BNE
MOV
MoV
JSR
NEXT
. WORD
. WORD

HEAD

(

‘DW’) I8 USED ONLY FOR TESTIN@ - TD GET OCTAL OUTPUT
. IS NOT WORKING DURING SYSTEM DEVELOPMENT

202, . W, 244, DW o oRnERE W
(8), XOUT

XouT

XouT

X0UT, I0OCHR
XouT

#177776, I0CHR
#40, I0CHR
IOCHR, —(S)
R1, XCOUT

#3, XCOUNT
XouT

XouT

XouT

XouT

X0OUT, IOCHR
XouT

#17777@, 10CHR
#46Q, IOCHR
I0CHR, -(B)
R1, XCOUT
XCOUNT

XLP

#4@, I0CHR
10CHR, = (8)
R1, XCOUT

FRERERFRFRRRERRRRRERRRRERAEREE AR ERRRERRFRARRERRRRRRERRRRRERRRER

THE FOLLOWING TWO DEFINITIONS ARE NOT PURE CODE. S0 THEY WERE
MOVED HERE,

NEAR THE END OF THE DICTIONARY.

LS 22 Sl il st i ARl S st e R R st s s sy

385, <; CODE>, 385, SEMIC, DOCOL i wan#s ; CODE

i CREATE NEW DATA TYPE WITH CODE ROUTINE WRITTEN IN ASSEMBLY.

. WORD

1 NOTE: LATER,

Xxvoc:

HEAD
. WORD
. WORD
. WORD
. WORD
HEAD

QCSP, COMP, PSCOD, LBRAC, SMUDG, SEMIS

THE ASSEMBLER WILL PATCH THIS DEFINITION.

309, FORTH, 31@, FORTH, DODOE )} #wxuu# FORTH
Dovoc

12a2a1 i DUMMY HEADER AT INTERSECTION
TASK-1@

o i THE VOCABULARY LINK (FOR FUTURE USE)

204, TASK, 24@, TASK, DOCOL i wwnu® TASK
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2644 Q15424 0@14456°7 . WORD BEMIS
2643
2644
2647
2648

- o W
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2650 TR R R L e e T e e ey e Y e e s
26351 )

2632 i SBTACKSE AND BUFFERS

2633 [

2634 IR oy F R e e
2633 I

2636 i} NOTE - 'UP’, 'OPENF', ’‘INTERM’, AND DISK BUFFERS ARE

2657 ;3 INITIALIZED AT COLD START. OR AT FIRST TIME THROUGH.

2638 . EVEN

2639 N15426 XDP: 1 DICTIONARY BTARTS HERE

266@ D13426 . BLKB 8000. i FOR DICTIONARY AND CDOMP. STACK
2661 i INCREASE THIS NUMBER TO USE A LARQGER MEMORY SIZE.

2662 @33126 Xsa: 1 BTART OF COMPUTATION STACK
26463 B35126 . BLKW 2 1 IN CASE OF EMPTY STACHK

26464 i

2463 i

2666 i

2667 i

2668 i

2669 @35132 DSKBUF : i ROOM FOR 3 1K DISK BUFFERS

2670 i INITIALIZE BUFFERS’' UPDATE BITS. AND TERMINATING NULLS. TO ZEROD.
2671 i NOTE - THESE BUFFERS ARE CLEARED AT COLD START. ANYWAY,

2672 i BECAUSE A STAND-ALONE BOOT MAY NOT INITIALIZE HIGH MEMORY)
2673 i AND ALSO SO THAT THE NUMBER OR LOCATION OF BUFFERS CAN BE

2674 i CHANGED AT RUN TIME.

2679 A35132 0A22a0 . WORD a

2676 M35134 . BLKB 10824

2677 A37134 QA0 . WORD Qa

2478 M371346 0Q0AA0 . WORD a

2679 M3714Q . BLKB 1024,

2680 A41140 Q0RAA2 . WORD a

2681 MN41142 OARGAD . WORD a

2682 M41144 . BLKB 1024,

2683 @43144 002222 . WORD 2

2684 243144 ENDBUF : i CAUTION - ‘ENDBUF° - ’‘DSKBUF‘ MUST BE EXACT MULTIPLE
2689 i OF THE BUFFER LENGTH PLUS 4.

2686 i

2487 i

26688 I

2689 i

2690 i

2691 » ‘XTIB’, ‘XR@‘, AND ’XUP’ ARE ONLY USED IN BOOT-UP TABLE)

246492 i  THEREFORE THE AREAS DEFINED HERE CAN BE MOVEDAT RUN TIME.
2693 843144 XTIB: . BLKW 42, i TERMINAL INPUT BUFFER

2694 Q43272 . BLKW 5a. i+ FOR RETURN BTACK

2693 @A43436° XR@=,

2696 043436 XUP: . BLKW iee i RDOM FOR 1@@ USER VARIABLES
2697 i

2698 i

24699 . IFDF RT11

270a 1 DISK HANDLER GODES HERE

2701 HANDLR: . WORD . +2

2702 . ENDC

2703 i

2704 i

2705 i NOTE - CHANGE THE FOLLOWING LINE TO ‘.END’ IF LINKING TO OTHER LANGUAQRES.

2706 Qaeaaa . END ORIGIN



F.1. ¢
SYMBOL

ABORT
ABS
AGAIN
ALLOT
ALONE
AND
ARROW
AT
BACK
BASE
BBUF
BCOMP
BDIGS
BECIN
BL
BLANK
BLK
BLOCK
BRAN
BSCR
BUFFE
BUILD
BYE
CAT
CENT
CFA
cL
CMOVE
coLp
COLON
COMMA
COMP
CON
CONT
COUNT
CR
CREAT
csp
CSTOR
CURR
DABS
DDoT
DDOTR
DDUP
DEC
DEFIN
DF IND
DIe
DIGIT
DIGS
DLINE
DLITE
DMINU
DO
DocoL
DOCON
DODOE

MACRO M1113 R21-JAN-8@ 18B: @5 PAQE 12-1
TABLE

AA7652R
@1@A134R
A12400R
AN3402R
feQ0a1

fA1302R
©11724R
B02176R
@12114R
203200R
@02600R
007032R
N12634R
@12136R
AA2552R
PAS654R
QA3Q42R
M11314R
Q0@ 122R
P02614R
@11204R
@P4612R
@13756R
AN2216R
MA773@R
AN4NA2R
QA2564R
@0107aR
@@7726R
A02314R
MA3416R
AA43456R
NA2406R
AA3132R
ARB447@R
@D 1D54R
Q06 70@R
A03236R
2@227@R
20315aR
M1Q162R
@13126R
@13040R
Q@A3644R
AA4518R
AA7532R
2056336R
@12734R
Q0040aR
@1301@R
a11524R
@@7124R
AA1734R
Qa1223eRr
AA2340R
AA242@R
AA46446R

DOES
DOT
poTa
DOTR
DOUSE
DOVAR
povoc
DP
DPL
DPLUS
DRIV2
DRONE
DROP
DRZER
DSKBUF
DTRAI
DUP
ECELL
EDIGS
ELSE
EMIT
ENCL
ENC1H
ENC2
ENC3
ENC4
END
ENDBUF
ENDIF
EQUAL
ERASE
ERRDR
EXEC
EXPEC
FAILED
FAST
FCOMP
FENCE
FILL
FIRST
FLD
FLUSH
FORGE
FORTH
FROMR
GFORTH
(eT]
GREAT
HERE
HEX
HLD
HOLD
I
1DDOT
IF
IMMED
IN

AR4632R
@A13144R
231 4@R
A13104R
QQA2474R
MR24 50R
B075084R
BR2756R
Q@3212R
@01652R
014204R
@A11156R
QA2A04R
A11136R
A35132R
aas02@ar
202054R
axa77ar
@12634R
Q12512R
Q01020R
PABL7 4R
@ve712R
[RAa726R
ARA744R
ana772r
A12362R
B431446R
Q121460R
MA3452R
AA5632R
AR653aR
avaiazr
An5234R
A0AL44R
@2as32R
QARB532R
QR2744R
Q053372R
P23212R
AA3224R
Q11Q40R
A12Q16R
ais4@ar
@A1324R
QA0AARAARC
A10036R
@B3532R
@QB3362R
Q044462R
Q@3262R
@A54674R
QA0MA3460R
Q066 108R
Q12462R
Q07412R
QAA3a32R

INDEX
INTER
1P
KEY
LATES
LBRAC
LEAVE
LESS
LFA
LIMIT
LINK
LINK2
LIST
LIT
LITER
LOAD
LOOP
MAX
MESS
MIN
MINUS
MLOOP
MOD
MSLAS
MSMOD
MSTAR
MTBUF
NFA
NOFAST
NOFST1
NRTS
NSET
NULL
NUMB
NWTS
OCTAL
OFSET
ONE
ONEP
OR
ORIQIN
ouT
OVER
PABOR
PAD
PAREN
PBUF
PCR
PDOTQ
PEMIT
PFA
PFIND
PKEY
PLINE
PLDOP
PLUS
FNUMB

A13328R
QAa7274R
=7000004
QA1A3aR
MAa3742R
PA4374R
PA14466R
@a35a2R
0A37462R
@23A26R
= QA15412R
= @15412R
Q13216R
NARALAR
AA7A66R
A11642R
N12236R
A10236R
211550R
010206R
av1712R
QA0A5&6R
@10534R
A1A352R
A10620R
A1A266R
@11@04R
20402aR
QBASLAR
A0AsR4AR
A13772R
f15a7ar
AAS476R
AAL206R
A14240R
QB4534R
293114R
QQ2520R
QQA3322R
201322R
2200QAAR
@AAa3@s64R
MA1762R
AA6312R
AAB5724R
AA7552R
D10636R
@13714R
A0510@4R
@13574R
AR4QA44R
QRB5A4R
A13624R
A11462R
A12306R
AR1634R
AA6A72R

PORIC
PQTER
PREV
PSCOD
PSTOR
QALIQ
GComMP
Qacsp
GERR
GEXEC
GLOAD
GPAIR
QBTAC
QTERM
QUERY
QUEST
QUIT
R
RBRAC
REPEAT
RNUM
ROT
RP
RPSTO
RTS
RW
RXCS
RXDB
RZIERD
8

SCR
8C8P
SEMI
BEMIC
BEMIS
SICN
SKEW
SKEW1
SLASH
SLMOD
EMUDQ
SPACE
8PACS
SPAT
SPBTO
SSKIP
8SLaA
85M0D
STAR
STATE
STOD
STORE
suB
SUSED
SWAP
SIERO
TASK

QQ2632R
QA136466R
Q@3310R
AB4562R
AA20872R
AA5226R
204152R
PR4256R
024120R
224202R
024314R
QR4232R
a@a7214R
A01A46R
Q03446R
A13160R
PA7574R
Qaa1340R
204412R
Q12430R
22325eR
003544R
=00008056
MA1426R
A14470R
@13174R
= 17717@
= 177172
Q026464R
=7000005
QA3a76R
QQ4@74R
Q02354R
A13352R
QB1446R
Q12706R
@1477@R
0144630R
81@514R
Q10474R
QQA444aR
QR3622R
QA12376R
QQ13466R
PA14@6R
QA14736R
210374R
210554R
210454R
AB3164R
Q10106R
B02242R
@A3436R
Q14754R
AA2A26R
NA2652R
M15422R

A12214R
@a254aR
QAA24676R
@11764R
Qa2124R
Q21 5Q4R
@a3674R
@13400R
AB2530R
BA3340R
B@4714R
=7.0080823
@Aa1226R
A13176R
@aa7134R
@21144R
@12336R
21A74@R
0B6416R
@a3274R
BB24466R
@a1214R
2a1132R
QA02442R
@1347@R
RAA7444R
Q27 76R
=70020a2
2a2730R
ailaa1i2R
@12554R
Be2712R
257 5aR
A14546R
@A10016R
BAA334R
@15426R
anazazr
QA0A544R
22134@R
aea25ar
= @A43436R
@A33126R
B43146R
@43434R
Ba76@6R
PB7636R
AA4726R
@a71@aéR
@a734@R
QBL472R
204643@R
2A6404R
@a7274R
PA7326R
PA7332R
@aa7372R



F.1.G¢. MACRD M1113 21-JAN-B@ 18: @3 PAGE 12-2
SYMBOL TABLE

XXFA PRLE324R XXK1 QA3266R XXNG QAV6B46R XXT1 @1Aa714R XXwWé 2a5a3eR
XXF3 20507 4R XXHK2 BA5346R XXN5 @Aa7144R XXT2 @11216R XXW7 QA50562R
XXF4 QA7 364R XXK3 2A5424R XXRA B12616R XXT3 @112464R XXZ1 @13256R
XXFS Q0737@R XXK4G @A5376R XXRB Q10176R XXT4 @11440R xXX22 @13332R
XXF & Q05244R XXKS 2A5400R XXR1 Q12726R XXTS @2113394R XX13 @13362R
XXF7 AD6312R XXL1 QA4734R XXR2 A1277@R XXTS N114A6R XX14 @13432R
XXG4 Qas517@R XXL2 2047 52R XXR3 A13012R XXT7 A1111@R XXZ3 @1351@R
xXXG@5 AL 162R XXL3 Q047 54R XXR4 N12624R xxvoc A15410R XXZ1& A13536R
XXI1 AA3774R XXL& 2A52a2R XXR3 Q12152R XXWA AABALER ZBRAN QAQa144R
XXI12 AA50AAR XxL7 QAs5212R XXR&E A1@254R XXW3 A11610R 1EQU QA13556R
XXJ1 aA355@R XAN1 Pa37eaRr XXR7 A10224R XXH4 A11630R ZERO 2a251@arR
xXxXJ2 AAS5554R XXN2 QA4136R XXTA QA11A54R XXWS @11614R ZLESS QQ16AQ46R
XXJ4 QA556@R XXN3 2041 4@R
ADS. QQQRA aaa
N434636 oal

ERRORS DETECTED: @

VIRTUAL MEMORY USED: 2454 WORDS ( 1@ PAQES)
DYNAMIC MEMORY: 18694 WORDS ( 71 PAGES)
ELAPSED TIME: Q@:@i1:51

FORTH, FORTH=FORTH



. MAIN.

VDN E B WA -

MACRD M1113 2@0-JAN-B80 18: 10 PAQE 1|

noanaa
aad0a2

Q00020
avoez2

2o0o34
aooa3s6
avoes2
200046
a0vas2
Q02054

anoasa
aRaas2
aoaass
naaRsLS
nanave
anaar2

Q100
aoe1a2
[o0104
aoe1as
ove11@
aeoi14
Q00120
Qoo122
Qaoe124
avv126
naa132
aaa134
ana14@
naai142
aoai144
aon146
a0a15a

aaa1s2
@oa156
aon1s@
0164
aoaivae

aaa24a
202415
Beeaza“
aoaas4
Q02340
aaanass
anaaa
Q12700
212784
Q12724
aoaon4
an@a413
aaaasd
anan3s
anadt4 |
aas714
@a1776
1808743
vaeaa2
aanina’
anaa7z2’
ana34a
2104@5
eas72%
a127a1
212714
20004
21a115
202204
ai12719%
aenens
a12714
aaanas
11152a
aaaaas
145714
1@a774

az7at
oa14a2
QaA167
ai127a1
aaa7zs51
aagaal

017408
221000
177170

oaae2é
ooeoa7

aoao21
aaaaas

annazé

a17214
anna3a

O =% = = = = = = = = = -

BooT Block

THIS CODE IS IN TRACK 1 SBECTOR 1 OF THE DISK, FOR STAND-ALONE BOOT

THIS BOOT BLOCK READS A 2-SECTOR LOADER (23& BYTES) INTO THE LAST
236 BYTES OF THE FIRST BK OF MEMORY. THIS LOADER IS ON DISK IN THE
LAST TWO SECTORS OF SCREENS 4@-47 OF THE ‘FDRTH. DAT’ FILE ( THEGE
ARE SECTORE 26 AND 3@ — OCTAL - OF TRACK 21). WHEN THE LDADER
EXECUTES IT READS IN THE REST OF THE BINARY IMAGE (STARTINO AT
ZERO) AND BRANCHES TO ADDRESS 1@0@ TO START EXECUTION OF THE

LOADED PROGRAM. THE LOADER. WHICH IS TABLE-DRIVEN, I8 CREATED

AND WRITTEN TO DISK BY FORTH SCREENS 3& AND 37.

RIGIN: NOP
BR BETUP
.=0RIGIN+2Q
. WORD &4 i+ 10T TRAP - USED FOR WAIT BUBROUTINE
. WORD 34a + SET PRIORITY 7
.=0RIQIN+34
ERROR: HALT
BETUP: MOV #17400, RO i 2-BECTOR LOADER WILL START AT 174a@
MOV #1000, 5P
MoV #17717Q, R4
10T 1 WAIT FOR DISK TO FINISH
BR CONTIN 1 SKIP OVER INTERRUPT VECTOR
. =0ORIQIN+4A
. WORD ERROR i} HALT IF TERMINAL INTERRUPT
. WORD 341 } FLAG (WHICH HALT)
WALT: T8T {R4) 1+ THIS SUBROUTINE I8 CALLED BY 10T
BEQ WAIT } WAIT FOR SOMETHING
BMI ORIGIN i IF ERROR, START OVER (BRANCH TO ZERO)
RETURN: RTI
.=0ORIGIN+1Q0
. WORD RETURN 3 IF CLOCK INTERRUPT, JUST RTI
. WORD 342
CONTIN: MOV R4, RS i1 PUT #177172
TST (RS)+ [ IN RS
MOV #2646, R1 1 READ SECTOR 26 FIRST
RDLOOP: MOV #7, (R4) + 8TART THE READ OPERATIDN
10T 1 WAIT (FOR TRANSFER FLAQ)
MOV R1. (R5) + MOVE SECTOR # TD CONTROL REQISTER
107
MoV #21, (R3) i MOVE TRACK #
10T
MOV #3, (R4) i EMPTY BUFFER COMMAND
10T
CHLOOP: MOVB (RS), (RA)+ + THIS LOOP MOVES 2@@ CHARACTERS
10T
TSTB (R4) i TEET FOR TRANSFER FLAG
BMI CHLOOP
i WHEN GET HERE. DONE TRANSMITTING ONE SECTOR’S CHARACTERS
CMP #2646, R1 i @0 AROUND AQAIN IF TRACK WAB 24
BEQ 1%
JMP ORIGIN+17400@ 1 ELSE JUMP TO THE LOADER AT 17400
19: Mav #30, R1 » SECOND (AND LAST) TIME, READ SECTOR 3@
BR RDLODP

. END



. MAIN.
EYMBOL TADLE

CHLOOP Q0Q142R ERROR APAA34R

CONTIN @Q2@1Q4R ORIGIN QAQAQAR
ADS. MANARD Qae
naN172 eail

ERRORS DETECTED: @

VIRTUAL MEMORY USED: 8% WORDS ( 1 PAQES)
DYNAMIC MEMORY: 184694 WORDS ( 71 PACES)
ELAPSED TIME: 00:0a: 04

BOOT, BOOT=BOOT

MACRO Mi113 20-JAN-BQ 18: 1@ PACE 1-1

RDLOOP
RETURN

A0A114R
a00A72R

SETUP

AABA3ISR

WAIT 2220 s64R

BooT Block






