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TITLE F. I. 0. NOTE: This system ............................................................... is avai lable  on 
PDP-11 FORTH I NTR OMIC T ION PDP-11 FORTH diskette  from the 

I author, John James 
I ................................................................. 

I 
PO Box 348 

I Berkeley, CA 94701 
I 
r PDP-11 FORTH 
I 

I 

I 

I 

RT-1 l r  RSX-1 lM, AND STAND-ALONE 

DEVELOPED BY THE 
FORM INTEREST 0RWP / FORTH IPWLEMENTATION TEAM 
P. 0. BOX 1105 
SAN CARLOS, CA. 94070 

IMPLEMENTED BY 
JOHN 9. JAMES 
P. 0. BOX 348 
BERKELEY, CA. 94701 

THIS SYSTEM 1 8  I N  THE PUBLIC DOMAIN AND CAN BE USED 
WITHOUT RESTRICTION. PLEASE CREDIT THE FORTH INTEREST 
OROW I F  YOU REPUBLISH SUBSTANTIAL PORTIONS. 

THE FORTH INTEREST UROUP / FORTH IMPLEMENTATION TEA)( 
ALSO HAS DEVELOPED NEARLY IDENTICAL VERSIONS OF THIS 
SYSTEM FOR THE 

8080 6502 
6800 6809 
PACE ALPHA MICRO 

FOR MORE INFORMAT ION, WRITE: 

JOHN 8. JAMES 
P. 0. BOX 348 
BERKELEY, CA. 94781 

FORTH INTEREST GROUP 
P.O. BOX 1105 
SAN CARLOS, CA. 94876 

'PDP' AND 'RSX' ARE TRADEMARKS OF DIQITAL EQUIPMENT CORPORATION. 
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THIS  FORTH SYSTEM HAS - FULL LENOTH N A M B  - EXTENSIVE COMPILE-TINE CHECKS AND ERROR MESBAOES - D W B L E  INTEOER 1/0 - A FORTH ASSEMBLER, PERMITTINO STRUCTURED, INTERACTIW 
DEVELOPMENT 0F.DEVICE HANDLERS, SPEED-CRITICAL 
ROUTINES, AND LINKAOE TO OPERATINO SYSTEnB OR TO 
SUBROUTINE PACKAOES WRITTEN I N  OTHER LANOUAOES. - STRINQ-HANDLINQ ROUTINES - A STRINQ-SEARCH EDITOR - LINKED VOCABULARIEB - HOOKS FOR MULTITAWlNQ/mhT lUBER (CURRENTLY SINM-E TABSI) - AND AS CURRENTLY CONFIOURED I T  RUN8 I N  A 24K BYTE 
TASK IMAOE ( T H I S  INCLUDES BWFERS, WERATINQ-SYSTEM 
AREA, AND ROOM FOR BUBSTANTIAL ADDITIONAL FORTH 
PROORAHHINO) ON ANY PDP-11 OR L8I-11 CPU, WITH 
WITHOUT HARDWARE HULTIPLY/DIVIDE. T H I S  DISUETTE 
M I L L  BOOT AND RUN STAND-ALONE1 A L W  I T  CONTAIN8 A 
SOURCE PRWRAH W I C H  CAN BE ASSEMBLED TO RUN 
UNDER RT-1 l r  RSX-l lR, OR BTAND-ALONE. T H f  8 8YBTEn 
CAN BE MODIFIED TO INTERFACE WITH ANY DTHER OPERATINO 
SYSTEM WHICH 8WPORTS READ AND WRITE A CHARACTER0 
DETECT A CHARACTER (OPTIONAL), AND READ AND WRITE 
A D I S K  BLOCK. 

I T  1s ALIONED WITH THE 1978 STAFIDARD OF THE F m T H  INTERNATIONAL 
BTANRARDS TEAM. 

RECOMMENDED DOCUMENTATION: - A FORTH LANOUAOE MANML. PARTICUARLY RECUMMEND EITHER 
( A )  'USINQ FORTH', BY FORTH INC. 

OR 
(8) 'A FORTH PRIMER', BY W. RICHARD STE\IENSa K I f t  

PEAK NATIONAL OBSERVATORY. 
EITHER 18 AVAILABLE THRWOH THE FORTH INTEREST 
P.O. BOX 1103, 8AN CARLOB, CA. 94079. - PDP-I I FORTH USER '8 OUIDE, AVAILABLE FROn 30MI 8. -8, 
ADDRESS ABOVE. Also available from FIG. - FORTH REFERENCE CARD FOR THE FORTH I M P L E M E N T A T I ~  tEIV( 
COMMON MODEL, AVAILABLE FROM FIO.  - 'FIQ-FORTH INSTALLATION MANUAL', A L 8 0  FROn FIO.  

ACKNMJLEDOMENTS: 
T H I S  FORTH B Y B T M  ( I N  'FORTH. MAC*) 18 A ORWP PRODWf  

OF THE FORTH IMPLEMENTATION TEAR OF THE FORTH INTEREST 
QROUP (P. 0. BOX 1105, SAN CARLOS CA. 94070) .  THE IHPLEPENTER 
I S  RESPONSIBLE FOR T H I S  PDP-11 VERSION OF THE MODEL* AND FOR 
THE SOFTWARE ON SCREENS I N  'FORTH. DAT'. ALTHOVQH THE LATTER 
I S  NOT AN O F F I C I A L  RELEASE OF THE F. 1.0. r THE CONTRIBUTIONS 
FROM MEMBERS OF THE QROUP ARE TOO NUMEROUS TO C I T E  
INDIVIDUALLY. 

I N  ADDITION WIE APPRECIATE THE PDP-11 CODIN0 



F. 1. 0. MACRO H1113 21-JAN-BB 18: 05 PAOE 2-1 

IHPROVEHENTS SUOQESTED BY STUART R .  DOLE, DOLE 41 FARMER, 
PO BOX 1428 PETALUHA, CA. 949521 BY PAUL EDELBTEINi 
BY RICK STEVENS OF KITT PEAHJ AND OTHERS. 
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I ***++***+**************O*************I)**(IO****I)*~***H+H)*H#*I)* 

I 

I BRINOINQ UP THE SYSTEM 
J 
I **************************************************************** 
i 

J 

t 
TO RUN STAND-ALONE: 

I - BOOT THE DIBKETTE L I K E  ANY OTHER SYSTEM DISK* FROM DXB. 
J FORTH SHOULD COME UP AND TYPE ' F I O  FORTH' AND THE VERSION 
J NUMBER. TEBT AS DESCRIBED FOR RT-I  1 BELOW. 
i - MAKE A COPY OF THE DISK1 T H I S  STAND-ALONE SYSTEM WE8 NOT 
J PROTECT AOAINST ACCIDENTALLY OVERWRITINO THE BYSTEM OR THE 
J SOURCE PROORAMS. TO MAKE AN EXACT COPY OF THE ENTIRE D I W o  
J 1. PUT A BLANK DISK INTO THE SECOND DRIVE (DX1). FOR 
J SAFETY, SET THE WRITE-PROTECT SWITCH ON THE DRIVE 
I WHICH CONTAINS THE ORIOINAL SYSTEM DISK. 
I 2. TYPE '38 LOAD', AND CARRIAOE RETURN. THE SYSTEM BHWU) 
I RESPOND *OK0. THEN TYPE 'COPY' AND RETURN. EACH OF 
J THE 77 TRACKS WILL BE READ FROM DXB AND WRITTEN ON DX l .  
J - NOTE THE LAYOUT OF THE DISKETTE. I T  I S  SET UP TO BOOT AND 
J RUN STAND-ALONE, BUT I T  ALSO CONTAINS AN RT-11 DIRECTORY0 
J AND A MACRO-11 SOURCE PROQRM 'FORTH. WAC' (WHICH PRODUCED 
I T H I S  L IST INQ) .  T H I S  ALLOWS THE SAME D I S K  TO BE BOOTED 
I AND RUN, OR TO PROVIDE SOURCE FOR W D I F I C A T I O N  AND RE-ASBEnBLY. 
I AS PROVIDED, THE FILE 'FORTH. DAT' CONTAINS FORTH S C R E W  
I 1-70. YOU CAN USE LOCATIONS BEYOND 788 BUT THESE WILL  
I OVERWRITE THE 'FORTH. MAC* SOURCE PROGRAM. STAND-ALONE UBERs 
i MAY NEVER NEED TO USE T H I S  SOURCE, AND MAY WANT TO R E M  I T  
J AND USE THE SPACE FOR SOMETHINO ELSE. MAKE A COPY FIRST.  
I - STAND-ALONE USERS CAN ADD THEIR OWN OPERATIONS AND THEN 
I SAVE A BOOTABLE IMAGE OF THE NEW SYSTEM. THE NEW OPERATIONS 
I WILL BE AVAILABLE WHEN THE DISK I S  BOOTED I N  THE FUTURE. 
I THE LOADER WHICH I S  USED WILL ONLY LOAD IMAOE8 UP TO 7.9Ki 
I T H I S  LEAVES SEVERAL HUNDRED BYTES FOR NEW O P E R A T I W ,  WHICH 

CAN INCLUDE EXTENDINQ THE SYSTEM BY BRINQINQ I N  SWRCE OR 
I OBJECT CODE. TO SAVE TkE CURRENT SYSTEM* EXECUTE 'FORTH D E f I N f f  1- * 
4 IF  NECESSARY TO QET INTO THE FORTH VOCABULARY, THEN 'DECIMAL 34 LOAD" 
I SOHE WARNING MESSAGES WILL BE PRINTED tM80  O4)r THEY CAN BE 
J IGNORED. 
I - IF  YOU DO WANT TO RE-ASSEMBLE THE SYSTEM FOR STAND-ALMJE 
J USE (WHICH MOST USERS SHOULD NEVER F I N D  NECESSARY)r 
J YOU MUST USE RT-11 TO E D I T  AND ASSEMBLE 'FORTH.MAC'. NOTE 
A THAT ALTHMIOH T H I S  L I S T I N O  I S  ASSEMBLED FOR STAND-a-8 
i THE SOURCE PROGRAM SUPPLIED I S  SET FOR RT-11 ASSEMBLYI 
I COMMENT OUT THE 'RT11 ' DEFINITIONo AND REMWE THE COHPENTINO 
I ON 'ALONE'. ASSEMBLE, LINK. AND RUN, AND THE SYSTEM S m D  
J COME UP STAND-ALONE. IMMEDIATELY REMOVE THE RT-11 SYSTEM DISK 
I AND PLACE THE FORTH DISK I N  DRIVE ZERO. TO REVISE 
J THE BOOTABLE 1MAOE ON THE FORTH DISK SO THAT YOUR NEW SYSTEM 
I BOOTS STAND-ALONE, L I B T  SCREEN 34 (DECIMAL), AND FOLLOW THE 
I INSTRUCTIONS THERE. THE RUN TAKES ABOUT ONE MINUTE. 
J - THE BOOTABLE SYSTEM DOES NOT USE HARDWARE MULTIPLY AND DIVIDE.  
I I F  YOU DON'T HAVE RT-11 TO E D I T  AND RECOMPILE WITH 'E18 '  
J CONDITIONAL ASSEMBLY, THE MULTIPLY/DIVIDE ROUTINES CAN BE 
I PATCHED. I F  YOU PATCH FROM THE KEYBOARD HDNITORI THE 
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RESTART ADDRESS I S  1008 OCTAL ( COLD START) OR 1004 (WARM 
START). SAVE THE NEW VERSION A8 A BOOTABLE SY8TEMe AB 
DESCRIBED ABOVE. - THE SKEWED DISK I f 0  OPERATIONS SKIP TRACK ZERO, FOR COMPATIBILITY 
WITH STANDARD PDP-11 SECTOR SKEWINO. THE PHYSICAL READ 
OPERATIONS ( 'RTS8, 'WTS8, 'NRTS', 'NUTS') CAN READ ANY SECTOR, 
HOWEVER. - ALSO THE SYSTEM AS DISTRIBUTED SKIP8 THE FIRST 56 BECTORB 
( 7  SCREENS) I N  ORDER TO SKIP THE BOOT BLOCK AND AN 
RT-11 DIRECTORY. THIS CAUSES THE SCREEN POSITIONS TO BE THE 
SAME FOR STAND-ALONE AND FOR RT-11 (WHICH ACCESSES THE F I L E  
'FORTH.DAT8). YOU CAN CHANQE THIB BY CHANQINO THE VALUE OF 
THE VARIABLES 'S-SKIP' (NUMBER OF SCREENS SKIPPED) AND 
'5-USE' (NUMBER OF SCREENS USED BEFORE ACCESSINQ THE 
BECOND DISH). THESE VARIABLES CAN BE CHANOED AT ANY TIM€* 
SO DISK SCREENS CAN BE READ fNTO BUFFER6 AND THEN FLUSHED 
TO DIFFERENT LOCATIONS ON THE DISK. - ADVANCED USERS MAY NOTE THAT THIS SYSTEM I S  DESIONU) TO 
ALLOW THE MEMORY LAYOUT - NUMBER AND LOCATION OF DISK 
BUFFERS, LOCATION OF THE STACK, ETC. - TO BE CHANOED 
DYNAMICALLY, WITHOUT REMSEHBLY. 

BRINQ UP THIS SYSTEM UNDER RT-11: - BE SURE THAT RT-11 I S  SELECTED BELOW. THE LINES DEFININO 
'R8X11H' AND 'ALONE' SHOULD BE COHMENTED W T r  'RT I I  ' SHOULD 
NOT BE. NOTE THAT THIS DISK I S  DISTRIBUTED READY FOR RT-11 
ASSEMBLY (EVEN THOUQH THIS LIBTINO I S  FOR BTAND-ALONE). - I F  YOU HAVE HARDWARE HULTIPLY/DIVID€v ALSO REMOVE THE 
SEMICOLON FROM THE L INE  DEFINING 'E18'. - I F  YOU ARE USINO AN OLDER VERSION OF RT-11 (VERSIW 2 ) r  
YOU MAY NEED TO USE THE MACROS '. . V2. . ' AND '. REODEF '. - ASSEMBLE, LINK, AND RUN. THE SYSTEM SHOULD COtlE UP AND 
TYPE 'FIO-FORTH' AND THE VERSION NUMBER. - TEST THAT I T  I 8  UP BY TRYING SOME ARITHNETIC OR DEFINITIONII E.O. 

88 88 * . (NOTE THAT THE '. ' MEANS PRINT) 
: SQUARE DUP * I 
23 SQUARE . 

OR TYPE 'VLIST' FOR A L I B T  OF ALL THE FORTH OPERATIONS I N  T;HE 
DICTIONARY. - THE DISK WOULD WORK IF  THE DISKETTE I S  I N  DRIVE 'DU'. 
MAKE SURE THAT 'DK' I S  ASSIONED TO WHATEVER PHYSICAL 
DRIVE YOU ARE USING - OR CHANGE L INE  'RTFILE: ' I N  
'FORTH. MAC '. TEST THE DISK BY TYP I N 0  

1 L I S T  
WHICH SHOULD L I S T  THE SCREEN WHICH LOADS THE EDITOR, 
ASSEMBLER, AND GTR INQ ROUTINES. - I N  CASE YOU NEED TO GET A L ISTINQ FROM THE ASSEMBLY OF 
'FORTH. MAC ' (NOT USUALLY NECESSARY ) B  AND YWR SYSTEM HAS 
ONLY DISKETTES (NO LAROER DISKS), THE 'ALLOCATE' OPTION 
I S  NECESSARY BECAUSE OF THE SIZE OF THE ' .LST' F I L E  
(AROUND 230 BLOCKS). FIRST COPY 'FORTH. MAC ' ONTO A 
SEPARATE DISKETTE BY ITSELF. THEN EXECUTE 

. MACRO /LIST: FORTH. LST /ALLOCATE: 300. /NOOBJECT 
AND REPLY 'FORTH. MAC ' WHEN ASKED FOR 'FILES?'. 
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TO ERIN9 UP THE SYSTEM UNDER RSX-llM: - THE DISKETTE PROVIDED I 8  I N  RT-11 FILE FORMAT. THE TWO FILES 
MUST BE COPIED OFF THE DISKETTE INTO AN R8X DIRECTORY. THE 
'FORTH.DATt F I L E  MUST BE COPIED I N  IMAOE MODE. ANY RSX 
DIRECTORY MAY BE USED. ASSWINO THE DISKETTE I S  I N  DRIVE an 
USE THE RSX COMMANDS: 

>FLX -DX: FORTH. MAC/RT 
>FLX -DX: FORTH. DAT/RT/IM 

INCIDENTALLY, #FORTH. DAT IS THE SYSTEM'S 'VIRTUAL m m R Y  * 
FILE, USED FOR DISK I/O. THE REST OF THE 8YSTEM (THIS 
PROQRAM ALONE) CAN RUN INDEPENDENTLY, EVEN IF  'FORTH.DAT* 
I S  NOT AVAILABLE. - EDIT 'FORTH. MAC ' TO SELECT RSX ASSWBLY. CHANOE THE BEHECOLON 
TO COMMENT OUT 'RT1 l8  NOT 'RSXl l  '. LET 'EIS'  BE DEFINED I F  
YOU HAVE HARDWARE MULTIPLY/DIVIDE. - ASSEMBLE, TASK BUILD, AND RUN. TEST AS WITH R T l l  ABOVE. - THE DISK 1/0 SHOULD WORK I F  'FORTH.DAT8 I 5  I N  THE DEFAULT 
DEVICE AND DIRECTORY. TEST AS ABOVE. 

THE SYSTEM AS SUPPLIED RESERVES 80Qi0. BYTES FOR YOUR FORTH 
PROORAMMINO AND STACK. THIS IS ENWOH FOR SUBSTANTIAL PROJECTS. 
(NOTE THAT THE EDITOR, ASSEMBLER, AND STR I N 0  PACKAQE, I F  LOADED, 
USE HORE THAN 5K OF THIS. )  TO CWNCE THIS MEMORY SIZE' CHANOE 
THE '8000. ' WHICH IS I N  THE L INES FOLLOWING THE LABEL 'DP: ' r 
NEAR THE END OF THIS PROQRAM. INCIDENTALLY, UERY FEW 3063 
(E.Q. RECURSION) WILL EVER USE MORE THAN 100 WORDS OF THIS SPACE 
FOR THE STACK, THE REST OF THE SPACE I S  AVAILABLE FOR A STRINQ 
STACK ( I F  USED) OR FOR YOUR PROGRAMS - AND FORTH OBJECT CODE I 8  
CONSIDERABLY MORE COMPACT THAN ASGEHBLY. 

THE FORTH VIRTUAL F I L E  'FORTH. OAT' 18 USED FOR STORINQ SMIRCE 
PROGRAMS (OR DATA). THIS F I L E  HAS 78 1-K SCREENS ! ? - 7 8 ) r  
I .  E. i 4m PDP-1 1 DISK BLocns.  SCREEN^ 4 AND 3 ARE U~ED BY w 
SYSTEM FOR STORING ERROR AND WARNINQ MESSACES. SCREENS 6-38 
CONTAIN A TEXT EDITOR, ASSEMBLER, STRINQ PACKAQE, AND H I S C E L L A N E ~  
EXAMPLES. SCREENS 4 0  THROUOH 47 CONTAIN A BINARY STAND-ALONE 
SYSTEM (NOT USED UNDER RT-11 OR RSX-11M). USER8 M Y  WANT 
TO SAVE THEIR SOURCE PROQRAMS AND DATA I N  THE BLANU SCREENS. 
THE SIZE OF THIS FORTH SCREENS F I L E  ('FORTH.DAT*) CAN BE INCREhSD 
I F  NEEDED. I F  THE SYSTEM I S  TO BE BOOTED STAND-ALONE, THE L O C A T I a  
OF THE SYSTEM BINARY IMAOE ON THE DISK MUST NOT BE CHANOEDI 
THEREFORE, I F  THE DISK I S  TO BE USED TO RUN STAND-ALONEI DO NOT 
USE RT-11 TO MOUE 'FORTH-OAT' TO ANOTHER PLACE ON THE DISK. 

NOTE THAT THE RT-11 AND RSX-llM SYSTEMS DO NOT ECHO CHARACTERS 
WHICH ARE INPUT FROM THE TERMINAL. INSTEAD, THEY LET THE OPERATINO 
SYSTEM (RT-11 OR RSX-11M) ECHO THEM. THIS I S  DONE 60 THAT TYPINQ 
CONVENTIONS WILL BE THE SAME AS THE USER I S  FAMILIAR WITH. ALSO' 
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J TO AVOID 8WAf'PINO DELAYS* THE RSX VERSION OF 'KEY' READS A L I N E  OF 
J CHARACTERS AT A TIME. 
I 
I 
J 

J 

I CHANGE THESE LINES TO CONTROL CONDITIONAL ASSEMBLY: 
J 
J RT1 l=l J COMMENTED W T  UNLESS RT-11 
J REX1 111 I COMMENTED OUT UNLESS RSXl lM 
ALONE-1 J COflHENTED OUT UNLESS STAND-ALONE 
J E I S = l  J COMMENTED OUT UNLESS HARDWARE MULTIPLY-DIVIDE 
J LINKSml J COMMENTED OUT UNLESS SUBROUTINE L I M A Q E  FROH 
J FORTH TO OTHER LANOUAQES 
J 

I .  PAGE 
J *fC,++**+**+*+C********I)t****I)****I)**a*************(HII)H*OW**** 

I 
I VARIATION8 FROM F. I. 0. MODEL 
J 
J *IW)+**+*****O**I)****I)**I)*****M***O*********(CH+WOH*W+**HI)O 

J 
J 

J 'FIRST' AND 'L IMIT '  HAVE BEEN WOE USER VARIABLEB, NOT CONBTANTS. 
J THEREFORE WHEN THEY ARE USED, 'FIRST e *  AND ' L I n I T  e*  ARE 
8 REQUIRED. 
J 
I 'I CODE' AND 'FORTH* ARE NOT PURE CODE* 50 M Y  WERE MOVED TO THE 
I END OF THE DtCTIONARY. THIS 18 80 THE BULK OF THE DICTIONARY 
J COULD BE PUT 4 PROM M( USED RE-ENTRANTLY. 
I 
I THE WACHINE-%MOEPENDENT I / O  SECTION WAS MOVED TO NEAR THE END OF 
8 THE DICTIONA 4 ,  BECAUSE I T  I S  NOT ALWAYS PURE CODE, AND ALSO TO 
J ALLW THE 110 TO BE REDEFINED WITHMIT REA88EHBLY. 
J 
r THIS SYSTEM RUST TEST FOR FIRST-TINE-THROWH TERMINAL AND DISK 
J 110, TO AVOID ERRONEOW ATTEMPT TO OPEN F ILES  TWICE AT LATER COLD 
J STARTS. I T  CLEARS DISK BUFFER8 AT COLD START. 
J 
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t ............................................................ 
I 
I SET UP REQISTERS AND WACROB. 
I 
I ................................................................ 
I 

I 

W=X2 1 TEMPORARY USED BY 'NEXT* MACRO (THE INNER INTERPRETER) 
U=X3 I POINTER TO THE USER AREA 
IPmX4 I FORTH INSTRUCTION COUNTER 
S-XS I FORTH STACK POINTER 
RPmSP 1 FORTH RETURN-STACK POINTER 
I 

J NOTE - CODE ROUTINES CAN USE REQISTERS a, 1, 4, AND 5, u r m o u T  
I RESTORINO THEM. 
I 
J 

r WCRO DEFINITIONS 
I 
I 
I 

I THE 'HEAD' MCRO CREATES A FORTH DICTIONARY HEADER. I T 8  ARQUIIENTS ARE: 
J ( 1 )  LENOTH BYTE - THE LENQTH OF THE NAME BEINO DEFINED. THE 81QN B I T  
I OF THE LENBTH BYTE MUST BE SET, SO THAT THE SYSTEM WILL RECOONIZE 
I THE END OF A VARIABLE-LENGTH N4ME FIELD] THEREFORE T N  LENOTH BYTE 
I I S  OIVEN AS 200 OCTAL PLUe THE LENOTH. I F  THE OPERATION I S  
i IMMEDIATE* THE B I T  NEXT TO THE 8ION B I T  18 K80 SET, 80 THE LWTH 
I BYTE I S  QIVEN AS 300 OCTAL PLUB THE LENOTH. 
r (21 NAME - THE NAME W THE OPERATION BEINO DEFINED. 
i (3) LCHM - THE ASCII VALUE OF THE LAST CHARACTER # NAllE* W I l ' k l  
I SICN B IT  SET. THE NAME FIELD MUST HAVE AN EVEN LENQTH (INCLUDINQ 
I THE LENGTH BYTE), 80 I F  THE NUMBER OF CHARACTERS I N  THE N M  I 8  
J EVEN* 'LCHAR' WILL BE QIVEN AS 240 t2BB PLUS CODE FOR A SPACE). 
I (41 LABEL - THE ASSEMBLY-LANQUAQE LABEL ASSOCIATED WITH THE 'CODE FIELD' 
I OF THIS DICTIONARY HEADER. THESE LABELS ARE USED I N  THE PRECWILED- 
I FORTH SECTION OF THE SYSTEM. WHEN POSSIBLEI THE FORTH OPERATION 
i NME ITSELF I S  USED AS THE ASSEMBLY LAEELI OTHERWISE AN ABBREVIATION 
I I S  USED. BY CONVENTIOND THESE NAMES ARE LIMITED TO FIVE CHARMTERSe 
J FOR CONSISTENCY AMONG VARIOUS ASSEMBLERS FOR DIFFERENT MICROPROCESSOR8. 
J (THE FORTH IMPLEMENTATION TEAn USES THE SARE LABELS I N  AU OF ITS 
J VERSIONS. ) 

i (3)  CODE - POINTER TO THE MACHINE-LANQUAQE *CODE ROUTINE* ASSOCIATED 
I WITH THIS OPERATION TYPE OR DATA TYPE. E. 0. FOR ANY COLON DEFINITIONt 
I THIS ARGUMENT I S  'DOCOL', THE LABEL OF A FIVE-INSTRUCTION ASSEMBLY 
I ROUTINE WHICH USES THE RETURN STACK TO HANDLE THE NEBTED EXECUTION 
I OF ANOTHER LEVEL OF FORTH OPERATIONS. FOR ANY CONSTANTS THIS CODE 
I ROUTINE I S  'DOCON'* AND SIMILARLY FOR ALL OTHER DATA TYPES. 
I THE CODE ARGUMENT MAY BE OMITTED. I N  THAT CASE, THE 'HEAD' 
I MACRO LEAVES THE CODE FIELD POINTINO TUO BYTES BEYOND ITSELFc WHERE 
I MACHINE-LANCUAOE CODE MUST BEINQ - AND THE OPERATION 8 0  DEFINED I S  
I CALLED A "PRIMITIVE". THE "NUCLEUS SECTION* OF THIS VERSION OF 
I FORTH CONTAINS ABOUT 45 PRIMITIVES, FROM WHICH THE WHOLE 8YSTER 
I I S  BUILT] I N  EFFECT' THEBE PRIMITIVES DEFINE THE VIRTUAL FORTH 
I MACHINE. (A FEW OPERATIONS I N  THE UPRECOMPILED FORTHn SECTION 
I OF THE SYSTEM HAVE BEEN REPLACED WITH PRIMITIVES, TO OPTIMIZE 
I EXECUTION SPEED. AND WHEN A FORTH ASSEMBLER I S  ADDED TO THIS 
I GYSTEMt USERS WILL BE ABLE TO DEFINE THEIR W N  PRIMITIVES DIRECTLY 
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I 
I 
I THE 
I 
I 

I 

I 

I 
I 
L INK=B 

I N  FORTH* IMMEDIATELY READY FOR EXECUTION. ) 

'HEAD' MACRO CREATE6 A FORTH HEADER CONSISTINO OF 
LENOTH BYTE - S I Q N  B I T  SET 
NAME OF THE OPERATION - VARIABLE LENQTH - S I W  B I T  8 E T  ON U B T  CWR. 
L I N K  F I E L D ,  WHICH POINTS TO THE BEQINNINQ OF THE PREVIOUS DICTIONARY 

HEADER (USED AT CONPILE T I R E )  
CODE POINTER. 

I LAST L I N K  F I E L D  I 8  81 INDICAT INO END OF THE DICTIONARY. 

I 
. HACRO HEAD* LENOTH; NAME, LCHARI LABEL* CODE 

L I N K 2 r .  
. BYTE LENQTH 
. ASC I I ANAME" . EVEN 

0 .  -1 
. BYTE LCHAR r LAST  CHARACTER OF NAME (OR BLANK FILL), 

; PASSED I N  OCTAL, WITH H I O H  B I T  SET. 
.WORD L I N K  

L I N K a L I N K 2  
LABEL: . I F  NB CODE 

. WORD CODE 

. IFF . WORD . +2 

. ENDC . ENDH 
I 
i 
I 

THE 'NEXT' MACRO TRANSFERS CONTROL FROH ONE FORTH OPERATION TO THE 
I 'CODE ROUTINE' OF THE NEXT. NOTICE THAT ONLY TWO INSTRUCTION 
I EXECUTIONS ARE REQUIRED TO TRANSFER CONTROL FROH USEFUL OPERATIONS 
I OF ONE FORTH P R I M I T I V E  TO THOSE OF THE NEXT. 
1 

.MACRO NEXT 
Mov  ( I P ) + l  W 
JMP * ( H I +  
. ENDM 

i 
I 
r MACRO CALLS 
I 
) 

I F D F  R T l 1  
. MCALL . RCTRLO, . TTYINI . T T I N R I  . TTYOUT, . E X I T * .  TRPSET 
. W A L L  . SETTOP,. DSTATUSI . FETCH,. LOOKUP,. READW, . WRITW 
. ENDC 

. I F D F  R S X l i  

. MCALL QIOWC, EX ITSS, ALUNSC, ASTXSS, SVTKSS 

. MCALL FDBDFSr FDRCSA, FDBKSA, FDOPSA, F S R S Z I  

. MCALL OPENSM, READ*, WR I TES.UAITSa CLOSES 

. MCALL OIOWS 

. ENDC 
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r 
I START-UP TABLE 
i 
I ................................................................ 
I 

r AT BTARTUP, MOST OF THESE VALUES ARE MOVED INTO THE USER AREA 
I (STARTINO AT 'XDP: ' ) I  THEY ARE NORMALLY ACCESSED THERE. THE VALUES 
I HERE ARE NOT USUALLY CHANCED# BUT THEY HAY BE CHANQED E. 0. TO 
I CONTROi WHAT HAPPENS AT COLD START. T H I S  TABLE COULD BE m V E D  OUT OF 
r LOW MEMORY IF NECESSARY FOR ROH SYSTEMS. 
I 

I 

I 

QFORTH: : i OLOBAL LABEL - NORMALLY NOT W E D  
ORIGIN: JMP CENT r COLD START ENTRY POINT 

JMP WENT I UARH START ENTRV ADDRESS 
I NOTE - COLD START WIPES WT ANY NEW DICTIONARY D E F I N I T I O ~ ~  AND 
I THEN DOES A WARH BTART. WARM BTART CLEANS UP STACKS, TERMINAL 
r BUFFER, ETC. . WORD 11 I CPU . WORD Gl r REVISION 

.WORD TASK-10 r POINTER TO LATEST WCRD DEFINED . WORD 10 I BACKSPACE CHARACTER 

.WORD XUP t POINTER TO USER AREA 
I NOTE - THE USER AREA I 8  A HOOK I N  T H I S  SYSTEM TO ALLOW MULTITA8KINQ 
r TO BE ADDED LATER. 

. WORD X80 r POINTER TO BEQINNINO OF THE STACK 

.WORD XR0 i POINTER TO BEQIN~INO OF RETURN STACK 

.WORD XTIB  i POINTER TO TERHINAL INPUT BUFFER . WORD 37 8 HAXIHUM NAME-FIELD WIDTH, NORMALLV 31 

. WORD Gl I NARNINQ HODEi @=ERROR # I  1-DISK K 8 8 A O E  
i NOTE - UARNINO HODE I N I T I A L I Z E D  TO ZERO# I N  CASE D I S K  ISN 'T  UP. 

.WORD XDP I FENCE TO PROTECT ACAINST ACCIDENTAL 
r 'FORQET' OF THE BYSTEH. 

.WORD XW i POINTER TO NEXT AVAILABLE DICTIONARY 
I LOCAT ION (RETURNED BY 'HERE8 ) . 

. WORD XXVM: i POINTER TO I N I T I A L  VOCABULARY LIW . WORD DSKBUF i I N I T I A L I Z E  'FIRST' . WORD ENDBUF I I N I T I A L I Z E  ' L I M I T '  

.WORD 0 8 AVAILABLE . WORD 0 I AVAILABLE 
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I ................................................................ 
1 
I NUCLEUS 
I 
j ................................................................ 

r 
I 
I 

r THE NUCLEUS CONTAINS THE PRIMIT IVES FROM WHICH THE SYSTEM I 8  BUILT.  
I 

I 
I 
J 

HEAD 203, L I T ,  324, L I T  I ***** L I T  
I USED ONLY BY COMPILER. PUSH FOLLOWINQ L ITERAL QNTO 8TACW. 

MOV ( I P ) + , - ( 3 )  
NEXT 

I 
HEAD 207, EXECUTE, 303, EXEC I **H* EXECUTE 

I EXECUTE FORTH WORD WHOSE CODE ADDRESS 18 ON STACK 
MOV (8)+1 W 
JMP e(w)+ 

I 
I 

HEAD 206, BRANCH, 248, BRAN 8 ***** BRANCH 
I USED ONLY BY COMPILER. FORTH BRANCH TO ADDRESS WHICH FOLLOW. 

ADD ( I P ) ,  I P  
NEXT 

I 
HEAD ~ ~ ~ , B B R A N C H O ~ ~ ~ I Z B R A N  r ***** 0BRANCH 

J USED ONLY BY COMPILER. FORTH BRANCH IF TOP OF STACK 
r I S  ZERO (FALSE). 

TBT (s)+ 
BNE 3* 
ADD ( I P ) ,  I P  
NEXT 

3* : ADD 021 I P  
NEXT 

I 
HEAD 206, (LOOP I 240, XLOOP J **+*it (LOOP) 

I USED ONLY BY COMPILER. INCREHENT LOOP INDEX BY 1 s  BRANCH 
I I F  BELOW L I M I T .  

I NC (RP) 
CHP (RP), PCRP) 
BQE 1 8  
ADD (1P)r  I P  
NEXT 
ADD #41 RP 
ADD #2, I P  
NEXT 

HEAD 207, (+LOOP ) I  231 * XPL00 j ***it* (+LOOP) 
1 USED ONLY BY COMPILER. INCREMENT LOOP INDEX BV TOP OF STACK, 
1 M Y B E  BRANCH. 

ADD ( S ) I  (RP)  
TST ( S t +  
BLT 29 
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1 ( START-ADDRESS DELIMITER =-> ADDRESS OFFSET END NEXT-CHARACTER) 
MOV (S),RB i DELIMITER 
)WV 2(8), R l  I BTARTINQ ADDRESS 
SUB *4, S J MAKE 8PACE FOR RESULTS 

ENCl :  CMPB ( R l ) + r R B  
BEG ENC 1 I SKIP OVER LUDINO ELIHITEAS 
SUB * l o  R l  
HOV R l ,  4 ( 8 )  

ENC2: TSTB ( R l )  r TEST FOR NULL 
BEG ENC4 
CMPB ( R l ) + t R B  I NOT MILL, SO F I N D  END OF TOREN 
BNE ENC2 
HOV R l ,  ( 8 )  
SUB 01, R 1  

ENC3: MOV R l r  2(8) 
MOV 6(8), R l  
SUB R l r  (8) 
SUB R l r  2 ( S )  
SUB R l r  4 ( 8 )  
NEXT 

ENC4: UOV R1, (8) 
CPIP R l c  4 t S )  
BNE ENC3 
ADD e l ,  R l  
BR ENC3 

i FINISH UP AND R E T W N  

J HANDLE NULL CASE 

i 
I 

r THE NEXT 4 HEADERS POINT  TO INSTALLATION-DEPENDENT TERMINAL 1/0 
r RDUTINES. 
I 
I 

-AD 2 8 4 , E H I T , 2 4 0 , E H I T r P E H I T  
1 

M A D  20% KEY, 331 r KEY, P E Y  

HEAD 21 1, ?TERMINAL, 314,3TERM, PQTER 

HEAD 202, CR, 240, CR, PCR 

HEAD 
HOVE BYTES 

T 6 T  
BEG 
MOV 
nov 
MOV B 
DEC 
B NE 
ADD 
NEXT 

2050 CHOVE, 303, C M W E  
I N  IIEMORY. ( FROM TO N =I>) 

( 8 )  
2* i NO W E  
2(S) ,  R 8  
4 ( 6 ) r  R 1  
( R 1  ) + a  ( R 0 ) +  
(8) 
1 
06,s 

I HH* E M I T  

I ***cr* KEY 

: +H+* 3TERnINM. 

i **H* CR 
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HEAD 
TST 
BH I 
CLR 
BR 
m v  

NEXT 

HEAD 201 1 +r 2331 PLUS 
ADD (8)+1 ( 8 )  
NEXT 

HEAD 2021 D+I 2401 DPLUS 
ADD 2 ( S ) r 6 ( S )  8 ADD LOW 
APC 4(E! 
ADD (S )14 (8 )  8 ADD HIOH 
ADD 0488 
NEXT 

i 
HEAD 2031 HINUSI 3 a 1  HINUS 

I CHANQE SIGN. 
NEO (8) 
NEXT 

I 
HEAD 206, DHINUB* 240. DHINU 

I CHANQE SIGN OF DOUBLE INTEUER WORD ON STACK. 
NEQ (8) 
NEQ 2(S)  
sac . ( 8 )  
NEXT 

I 
HEAD 204, OVER, 240, OVER 

I ( N1 N2 ==> N1 N 2 N 1 )  
MOV 2 (8 )1 - (8 )  
NEXT 

I 
HEAD 2041 DROP1 240s DROP 
ADD a218 
NEXT 

HEAD 
nov 
nov 
nov 
NEXT 

HEAD 
nov 
NEXT 

203, DUP ,3281 DUP 
t8). - (S) 

HEAD 202, +! 1 248, PSTOR 
i ADD NUMBER SECOND ON STACK TO ADDRESS ON TOP. 

0BRElQ2 000Gl00 ADD 2 ( 5 ) ,  B ( S )  
000004 ADD 041 8 

NEXT 
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923 i *t++++****++**+*+*+*u*******t*********t+*****************~w4~** 
924 i 
923 I PRE-COHPILED FORTH SECTION 
926 i 
927 1 *++*+**++tt+++****+*****li***t****~.+****#********~*************** 

928 I 

929 I 
93m i 
93 1 i NOTE - A FEW OF THE FOLLOWINO OPERATIONS HAVE BEEN 
932 i CONVERTED TO CODE FOR SPEED. HOWEVER, THE WORD ORDER 
933 i I N  THE DICTIONARY HAS NOT BEEN CHANOED. 
934 I 
935 8A2310 HEAD 381, : I 272, COLON, DOCOL 8 ****a : 
936 082316 004282' 8R4074' 1631 50' . WORD QEXECI SC8Pt CURR, AT, CONT, STORE, CREAT, RBRAC, PBCOD 

Rkl1324 8021 76  ' 603 132 ' Ql82242 ' 
062332 006700' 8R4412' 064562' 

937 8kl2340 010446 WCOL: MOV IPI  -(RP) 
938 682342 010284 MOV W D  1P 
939 002344 NEXT 
940 I 
941 002350 HEAD 301 CJ >, 2731 SEHI, WCOL 
942 002356 804236 ' 004346 ' 801 446 ' . WORD QCSP, COMP, SEHIS, SHUDO, LBRACI SEMIS 

002364 004440 ' 004374 * 001446 I 
943 i 
944 002372 HEAD 2101 CONSTANT, 240, CON, WCOL 
943 002410 006708' 004440' 883416' . WORD CREATa SHUDQI COIIHAI PSCOD 

002416 884562' 
946 0 0 2 4 a  811243 DOCON: MOV (U)I  - ( E l )  
947 802422 NEXT 
948 1 
949 GA2426 HEAD 2 10, VARIABLE, 246, VAR, DDCOL 
950 862444 002406 ' 884562' . WORD CON, PSCOD 
951 @el2430 010243 DOVAR: HOV U, - (S)  
932 082452 NEXT 
933 I 
934 002456 HEAD 204, USER, 240, U8ER, DOCM. 
955 i CREATE A NEW USER VARIABLE. t N ==> 1. 
936 0R2470 002406' 004542 ' . WORD CON, PGCOD 
937 882474 011243 DOUSE: MOV (W)D-(S)  
938 802476 060313 ADD UD (8) 
939 002588 NEXT 
968 I 
96 1 I 
962 i 

963 i CONSTANTS 
964 i 

965 0&2384 HEAD 201 I 0,260,  ZERO, DOCON 
966 002312 000000 .WORD 0 
967 
960 062514 HEAD ~ ~ ~ ~ I ~ ~ ~ ~ I O N E ~ D O C O N  
969 802522 000601 .WORD 1 
970 
971 002524 HEAD 201 r 21 262, TWO, DOCON 
972 002532 000002 .WORD 2 
973 
974 002934 HEAD 2011 3,263, THREE, DOCON 
975 002542 000003 .WORD 3 

r **+** VARIABLE 

i **++* USER 
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HEAD 2020 BL, 248, BLo WCON 
BLANK. 

.WORD 4 0  

HEAD 203, C/L, 314, CL, DOCON 
O # CHARACTERS PER LINE 

.WORD 100 

'FIR8T' AND * L I H I  T *  MWED TO USER AREA 

HEAD 285, B/BUFo 306. BBUF, WCON 
BYTES PER DI8K-BLOCK BUFFER. . WORD 1024. 

HEAD 2030 B/SCR, 322, BSCRo DOCON 
DISK BLOCKS PER FORTH SCREEN. 

.WORD 1 

HEAD 207,+ORIQIN~316,P~10,DOCOL 
RETURNS ADDRESS, OIVEN OFFSET FROn ORIOIN. . WORD LIT, ORIOIN~ PLUS, SEN18 

USER VARIABLES 

HEAD 202, S0, 240, BZEROI DOUSE 
BTACn ORIOIN. 

.WORD 6 

HEAD 202, R0, 240, RZEROo WVBE 
RETURN STACK OR IQIN. 

.WORD 10 

HEAD 203,TXB,302~TIBoDWSE 
TERHINAL INPUT BUFFER. 

.WORD 12  

J *a*+* WIDTH MEAD 205,WID~,31~~WIDTH,MXlSE 
HAXIHUM NAME LENQTH (DEFAULT, 3 1  CHARACTERS). . WORD 14 

I *+*it* WARNINQ HEAD 207, WARNINQ, 307, WARN, DOUSE 
WRNINO MODE (DEFAULT, OIVE MESSAOE NUMBER AT ERROR 
OR WARNINQ CONDITION, DON'T GO TO DISK FOR RESSACE) 

. WORD 16 

r ***+* FENCE HEAD 205, FENCE, 303, FENCE, DWSE 
PREVENTS *FORGET1 BELOW THIS *FENCE' SET1 INU. 

. WORD 2 0  

HEAD 202, DP, 248, DPo DOUSE 
DICTIONARY POINTER TO NEXT AVAILABLE SPACE. . WORD 22 

HEAD 210, VOC-LINK* 240, WCL, DOUSE 
VOCABULARY LINK (MAINLY FOR FUTURE USE). 
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HEAD 283, FIRST, 324, FIRST, DOVGE 
ADDRESS OF BEQINNINQ OF DISK BUFFER. 

.WORD 2 6  

HEAD 2851 LIMIT,  324n L IMIT ,  DOUSE 
MDRESB JUST BEYOND END OF DISK BVFFERB. 

.WORD 38 

POSITIONB 32 AND 34 ARE AVAILABLE FOR EXPAN810N. 
THEY ARE IN IT IAL IZED FROM BOOT-UP TABLE* AT COLD BTART. 

HEAD 2031 BLKI 313, BLKI DOUSE 
CVRRENT DISK BLOCK BEINO LOADED (9-TERMINAL) 

.WORD 36 

i *w** BLK 

HEAD 202, IN, 548, INn WVGE 
WFSET I N  TERMINAL INPUT BWFER. 

.UORD 4 8  

HEAD 203,OUT,324*OUTnWUBE 
WF8ET I N  OUTPUT LINE. . WRD 4 2  

MEAD 283, BCR* 3221 S C R ~  WUBE 
CURRENT FORTH DISK SCREEN. 

. WORD 4 4  

HEAD 286, OFFBETI 2481 OFSET DOUSE 
OFFSET TO OET TO ANOTHER DISK DRIVE. 

.WORD 44 

HEAD 207, CONTEXT, 3241 CONTI DOUSE . UORD 3 8  

HEAD 207, CVRRENT, 3241 CURR, WVSE 
.WORD 52 

i *+*** CURRENT 

HEAD 2031 BTATE, 305, STATE, MWSE 
.WORD 34 

r *we* BTATE 

HEAD 284, BASE# 2481 BASE* WU8E 
.WORD 36 

J *** BABE 

HEAD 203, DPLn 3148 DPLn DWSE J *+*+* DPC 
OFFBET OF DECIHAL POINT AFTER WUBLE-INTEOER INPUT. 

.WORD 60 

HEAD 2831 FLD, 304, FLD, DWSE 
OUTPUT FIELD WIDTH. 

.WORD 62 

i ***** FLD 

HEAD 203, C8Pt 320, C9P, DWSE 
USED BY COMPILER TO HOLD CURRENT STACK POSITIONn 
FOR ERROR CHECKINQ. 

.WORD 64 
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i 
HEAD 2621 R I D  2401 RNWID DOUSE 

r CURSOR POSITION (FOR SOME EDITORS). 
.WORD 66 

I 
HEAD 283, HLDD 304' HLDr DWBE 

POINTS TO LAST CHARACTER HELD IN  'PAD' 
.WORD 7 8  

I 
HEAD 203, USE, 3054 UBED MWSE 
.WORD 7 2  

HEAD 204, PREV, 2400 PREV, WUSE 
.WORD 7 4  

I 
I 
I END OF USER AREA 
J 
I 

HEAD 2021 1+~ 240. ONEP 
INC ( 5 )  
NEXT 

'HEAD 292.2+~240.TWM, 
ADD 02, (8 )  
NEXT 

HEAD 284, HERED 240, HERE, WCOL . WORD DP, AT, SEMI8 

HEAD 2 0 5 ~  U O T D  3240 ALLOT, WCOL . WORD DPD PSTORD SEMIS 

HEAD 281, CD >D 254, COWAD DOCOL . WORD HERE, STORE* WOD ALLOT, SEMI5 

I 
J THIS SYSTEM WEB NOT USE 'CD ' 
I 

HEAD 281 r -0 253, SUB 
SUB ( 8 ) + 4  (8) 
NEXT 

HEAD 201, =D 2730 EWAL 
CMP ~ ( S ) D  ( 8 ) +  
BEQ 11 
CLR ( 8 )  
BR 2* 
nov a i r  (8) 
NEXT 

HEAD 201 , " / < / a  2748 LESS 
CMP 2(S), (S)+ 
BLT 1 * 
CLR (S) 
BR 2* 
HOV 01, (8) 

I +*+*+ U8E 

I +H(H PREV 

I HH* HERE 

r -. ALLOT 

1 +*++* . 
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HEAD 2031 PFAI 3 0  1, PFA, DOCOL 

I it**** ROT 

r *w*@ BPACE 

1145 803322 28: NEXT 
1146 I 
1147 n03526 HEAD 201, A/>/, 2761 GREAT 
1148 003534 026323 000002 C MP 2 (S ) r  (S )+  
1149 003340 003002 DOT 1 8 
1150 003542 885013 CLR ( 6 )  
1151 003544 800402 BR 2L 
1152 003546 012713 000001 MOV #is ( 8 )  
1153 003552 NEXT 
1154 
1153 003556 HEAD 2031 ROT, 324, ROT 
1156 003366 811580 MOV (S) I  R0  
1157 003570 816515 680004 MOV 4 ( 8 ) r  ( 8 )  
1158 003574 016563 000002 000004 MOV 2 ( S ) ,  4 ( S )  
1139 003602 010065 000002 MOV RBI 2 ( S )  
i 160 003606 NEXT 
1161 
1162 083612 HEAD 2031 ~PACEI  3851 SPACE, DO- - 
1163 a03624 900060'  0QIGB40 001020' . WORD L I T ,  40, EMIT, SEMIS 

003632 901446 '  
1164 
1 163 111a3~i4 HEAD 204, -WPa 2401 D W P  
1166 003646 883715 TST (8) 
1167 883650 001481 BEQ 1 S 
1168 803692 811343 HOV (S)o-tS)  
1169 803654 1s: NEXT 
1170 I 
i 17 1 803&60 HEAD 210, T RAVERSEI 24411 TRAV, DOCOL I +*a+* TRAVERSE 
1172 I HOVE (FORWARDS OR BACKWARDS) ACROSS A (VARIABLE LEWTH) 
1173 r DICTIONARY NAME FIELD. 
1174 003676 882026'  . WORD SWEIP 
1 175 003708 001762 ' 001  634  ' 000060 ' XXN1: . WORD OVER, PLUS. L I T  r 177, OVER, CAT, LESS, ZBRAN, XXNl-. 

003706 000177 001762 ' 0022 t6 ' 
00371 4 003502 ' 000 144 ' 177768 

1176 003722 802026 '  002004 '  081446 '  . WORD SWAPa DROP, SEMIS 
1177 
1 178 003730 HEAD 206,  LATEST, 240,  LATES, DOCOL 
1179 003744 003150 '  882176 '  002176 '  . WORD CURR, AT, AT, SEMIS 

003752 881446 ' 
1 188 r 
1181 I THE NEXT 4 OPERATORS CAN DEPEND ON COMPUTER WORD BIZE. 
1182 I THEY CONVERT ADDRESSES WITHIN THE NAME FIELDS OF FORTH 
1183 r DICTIONARY ENTRIES. 
1184 I 
1183 RA3734 HEAD 203, LFAI 3011 LFA, DOCOL 
1186 083764 880068' 008084 803436 '  . WORD L I T ,  41  SUB, SEMIS 

mm3772 8 8 1 4 4 6 ~  
1187 J 
11BB R83774 HEAD 203,  CFA, 301, CFA, WCOL 
1189 Gl84Gl04 002330 '  883436 '  001446 '  . WORD TWOS ~ U B I  SEMIS 
11991 1 
1191 004012 HEAD 2038 NFAI 301  1 NFA, DOCOL 
1192 004022 000060'  000005 003436 '  . WORD L I T ,  51  SUB, L I T ,  -1, TRAVI SEMIS 

004030 000Gl60' 177777 003674 '  
004036 001446'  

1193 
1194 004040 

r ***** LATEST 

J it**** LFA 

i ***** CFA 

I ***** NFA 

I *it*** PFA 
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002320 ' m 3 6 7 4  ' 880868 ' . WORD ONE, TRAV, L IT '  5, PLUS, SEMIS 
008883 881634' 881446' 

i 
i THE NEXT 7 OPERATIONS ARE USED BY THE COMPILERI FOR 
t COWILE-TIME SYNTAX-ERROR CHECKS. 
t 

HEAD 204, ! CSPD 248' SCSP. WCOL 4 *+it** !CBP 
001366' 803236' 002242' . WORD SPAT, C8Po STORE, SEMI8 
881446' 

1202 1 
1283 R04186 HEAD 206. ?ERROR# 24G1 QERRD WCOL 
1204 0G4122 002026' 6Vi8144' 8PWAl0 . WORD SWAP, ZBRAND XXN2-. 0 ERROR, BRAN, X X N 3 - .  

RG4138 006338' 80G122' 000804 
1203 eta4136 802004. X X N 2 :  .WORD DROP 
1206 004148 881446' XXN3: .WORD SEMIS 

HEAD 205, ?EXEC, 303, QEXEC, DOCOL 
. WORD STATE, AT, L f  To 22. OERRD SEMIS 

HEAD 2061?PA1R6, 2481 QPAIRD WCOL . WORD SUB, L IT '  230 MRRD SEMIS 

HEAD 204, ?CBP, 240' QCSP, DOCM, 
. WORD SPAT, CSPD AT, SUBD LIT1 241 OERRo SEMIS 

HEAD 2181 3LOADINQn 248, QLMDI WCM. 
. WORD BLUI AT, ZEQUt L IT ,  26, QERR, SEMI8 

1207 t 
1208 804142 HEAD 2031 ?COW, 320, QCW, DOCOL 
1209 004154 083164' 002176' 001336' . WORD ~TATED AT, ZEOU, L IT '  21, ERR,  SEMI8 

004162 000060' 608021 804120' 
884178 001446' 

1218 i 
1211 004172 
1212 884204 883164' 882176' 800860' 

004212 006022 004120' 001446' 
1213 I 
1214 804220 
1215 004234 003436' 008860 ' 086823 

084242 884128 ' 881 446 ' 
1216 i 
I217  RG4246 
1218 884260 081366' m03235' 002176' 

884266 803436' 8GBCl60' 8 0 m 2 4  
084274 004120' 001446 ' 

1119 i 
1220 8G4388 
1221 084316 -8' 082176' 881356' 

8R4324 008060' 0QlQl026 084120' 
884332 00 1446 ' 

1222 r 
1223 004334 HEAD 2871 COnP ILEI 383, CUMPI DOCOL I ***a* CaIPILE 
1224 r COMPILE THE EXECUTION ADDRESS FOLLOWINO. 
1223 004338 004152' 001 324 ' 002831 ' . WORD Q C W D  FROHR, DUP, TWOPe TOR, AT C M A D  BEHIS 

004356 803340' 001306' 002176' 
0 0 4 S 4  883416' 001446' 

1226 a 

1227 004370 HEAD 381, C r 3331 LBRAC, WCOL 
1228 i STOP COHPILATION, ENTER EXECUTION STATE. 
1229 004376 882318' 003164' BB2242' . WORD ZERO, STATED STORED SEMIS 

884484 001446' 
1230 I 
1231 8@l4406 HEAD 281 ,1 ,335~  RBRAC, DOCOL 
1232 J ENTER COMPILATION STATE. 
1233 084414 880068' A083Wl 0R3164' . WORD L I T *  308, STATED STORE1 SEMIS 

884422 882242' 9101446' 
1234 I 
1233 a84426 HEAD 206, ~ N D O E D  2481 BMUDOD DOCOL 
1236 i ALTER LATEST WORD NAME (SO THAT DICTIONARY SEARCH 
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1237 I WON'T FIND A PARTIALLY-COMPLETE ENTRY. 
1238 004442 003742 ' 000060 ' 000048 . WORD LATES, L I T ,  401 TOQOL, S E W  

004458 002124 ' 081 446 ' 
1239 i 
1240 884434 HEAD 203, H E X ,  330, HEX, DOCM, 
1241 004464 000060' Wl0020 803200' . WORD L I T ,  20, BASE, STORE, SEMIS 

084472 002242' 001446' 
1242 I 
1243 884476 HEAD 207, DEC IMAL, 3 1  4, DEC, M3COL 
1244 084312 000068' WGi012 003288' . WORD L I T ,  121 BASE, STORE, SEMI8 

804318 002242' 001446' 
1243 I 
1246 804524 HEAD 283, OCTAL, 314, OCTAL, WCOL 
1247 004536 900060' Be0010 003200' . WORD L I T ,  101 BASL STORE, SEMIS 

804544 002242' 001446' 
1248 
1249 804358 HEAD 207, <( i CODE)>, 231 r PBCODI DOCOL 
1230 I WED ONLY BY COWILERI COWPILED BY 'I CODE'. 
1251 804364 881524' 003742' 004046' . WORD FROW, LATES. PFA, CFAt STORE1 SEMIS 

004572 884882' 002242' 801446' 
1232 I 

1253 i 
1234 r +it*++ THE DEFINITION OF 'iCODEO WAS mVED TO THE END OF 
1253 I THE DICTIONARY, BECAUSE I T  I S  NOT PURE CODE ( I T  1s PATCHED 
1256 I WHEN A FaRTH ABBEHBLER I S  LOADED). 
1257 
1258 I 
1259 004688 HEAD 207, "/<BUILDB/, 323, BUILD* DOCM, i **H* <BUILD8 
12bR i CREATE NEW DATA TYPE WITH CODE ROUTINE I N  HIOHER-LEVEL FORTH. 
1261 184614 882510' 882406' 001446' . WORD ZERO1 CON, SEMIS 
1262 
1263 A84622 HEAD 205, DOES>, 276, DOEB, DOCOL I O M *  DOES> 
1264 014634 001324 803742 ' 8414046 ' . WORD FROMR, LATES, PFAI STORE. PSCOD 

R84642 002142 ' 004362 ' 
1263 0 8 4 M 6  818446 DOWE: mW lPO -(RP 1 
1266 004650 012204 HOV (MI+# I P  
1267 004652 010243 HOV W, -(8) 
1268 004634 NEXT 
1269 
1270 804660 HEAD 205, CWNT, 324, COUNT, DWOL 
9271 I CONVERT STRINQ TO THE FORMAT USED BY 'TYPE'. 
1272 004672 862034' 003322' 802026' .WORD DWIONEP,SWAP,CAT,SEMIS 

004700 002216' 001446' 
1273 I 

1274 004704 HEAD 2041 TYPE, 240, TYPE, DOCM. I ***** TVPE 
1275 004716 003644' 000144' 000030 . WORD DWP, ZBRAN* XXL2-. , OVER, PLUS8 SWAP, XW 

004724 081762 ' 001634 ' 002026 ' 
004732 000334' 

1276 004734 000360' 002216' 001020' XXLI: . WORD 11 CAT, EMIT, XLWP, XXLl-. , BRAN, XXL3-. 
004742 880202' 177770 000122' 
004750 000804 

1277 004752 002004' XXL2: . WORD DROP 
1278 004754 001446' XXL3: .WORD SEMIS 
9 279 I 
1280 004756 HEAD 206s ~CELLSI 240, ECELLr DOCOL 
1281 I NOTE - I NEED THIS, TO FORCE EVEN ADDRESS. 
1282 004772 002054' 002520' 001382' . WORD DUP, ONE, AND, PLUS, SEMIS 

i ***** CWNT 

i ***a* HEX 

I **@it* DECIMAL 

I **a** OCTAL 
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m i 6 3 4  ' 001444' 
t 

HEAD 21 11 -TRAIL IN08 3071 DTRAI I DOCOL 
882054 ' 002310 ' 888334 ' . WORD DUPI ZERO. XW 
801762' 001762' 001634 ' XXW6: . WORD OVER0 OVER1 PLUS1 ONE, BUBI CAT 
882520 ' 003436 ' 0022 16 ' 
002352' 003436' 000144' . WORD ELI SUB, ZBRANI X X W ~ - .  I LEAVE1 BRAN1 XXWA-. 
000010 801466' 000122' 
000006 
002520 ' 803436 ' XXW7: .WORD ONE08UB 
-02' 177740 001446' XXWA: . WORD XLOOPI XXW6-. I -18 

r 
HEAD 2841 ( . a )I 2401 PDOTar WCOL 

UFKD ONLY BY COMPILER. COMPILED BY '."' 
88 1340 ' lDP14670 ' 002054' . WORD R,  COUNT, DUPI ONEP, ECELL 
003322 ' 89l4770 ' 
001324' 801634' 001306' . WORD FROMRD PLUS) T OR, TYPE, SEWS 
004714' 001446' 

J 
HEAD 3020. " 0  2401 DOTOI WCOL 

r TYPE A8CII MESSAOE. 
000060 ' 000042 8831 64 ' . WORD LIT ,  34. I STATE, AT, ZBRANI XXL6-. 
0021 76 ' 000 144 ' 000026 
004346 ' 003104 ' 003758 ' . WORD COW,  PDOTQr WORD' HERED CAT1 ONEPI ECELL 
003362' 002216' 003322' 
884778 ' 
883402 ' 000 122 ' 0000 12 . WORD ALLOT, BRAND XXL7-. 
005750' 003362' 004670 ' XXLb: . WORD WORD, HERE1 CWNTI TYPE 
004714 
001446' XXL7: .WORD SEMIS 

J 
HEAD 2861?ALIQN~2481QALIO~WCOL 

883362' QW2520' 881302' . WORD HERE, ONE, AND, ALLOT1 SEMIS 
003402' 001446' 

HEAD 2860 EXPECT1 2411 EXPEC, WCOL 8 *+Ha EXPECT 
r READ N CHARACTERS TO MENORY (AND TERMINATE WITH MJLLB). 
r ( ADDRESS N ->). 

1181762' 4411334' 801762' . WORD OVER1 PLUS1 OVER, X W 
888334 ' 
001030' 002854' Bel0060' XXUl: . WORD KEY, WP1 LIT0 161 PORIQI AT' EOUALI ZBRAN, X X W - .  
000016 002632' 0fl2174' 
003452' 000144 ' 000040 
882884 ' 000060 ' 000010 
881742' 000360' 003452' 
002054 ' 00 1 324 ' 
002530 ' 003436 ' 801 634 ' 
001506' 003436' 000122' 
000060 
002054' 000060' 000013 XXK2: 
003452 ' 000144 ' 000016 
001466 ' 002004 ' 002532 ' 
002310 ' 008122 000004 
002054 * XXK4: 
000360 ' 0412270 ' 082310' XXK3: 
000360' 083322' 002270l 
002518 ' 808360 ' 083340' 

. WORD DROP' LIT1 101 OVER0 1, EQVALI WP, FROHR 

. WORD TWO0 SUB0 PLUS, TORI SUB0 BRAN, XXK3-. 

. WORD DUPr LIT1 150 EQUAL1 ZBRAND XXK4-. 

. WORD DUP . WORD I 0 CSTOR ZERO' 11 ONEP I CSTORI ZERO* I I T W I  CST OR 
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003422 002270' 
1318 1 NOTE DIFFERENCE FOR STAND-ALONE' BELOW 
1319 . IFDF ALONE 
1320 005424 001020 * 000202 ' 177636 XXK3: . WORD ENIT, XLOOP, XXK1-. r DROP* SEMIS 

005432 002004 ' 0 0  1446 ' 
1321 . I F F  
1322 XXK3: . WORD DROP, XLOOPI XXKl-. DROP, SEMIS 
1323 . ENDC 
1324 i 
1323 003436 HEAD 203, QUERY, 331, QUERY, DOCOL I **+** QUERY 
1326 A85430 882676' 002176' 000860' . WORD TIBI AT1 L I T '  128, EXPEC, ZERO, IN, STORE, SEMI8 

mm549~, 000120 0 ~ 1 3 2 3 4 ~  ma231a~ 
805464 003032' 002242' 001446' 

1327 I 
1329 003472 HEAD 3011 X, 200. NULL, DOCDL I ***** THE NULL 
1329 I THE NULL OPERATION (ASCI I  0 )  STOPS INTERPRETATION/CW1PILATION 
1338 i AT END OF A TERMINAL INPUT LINE. OR A DISK SCREEN. ALL DISK 
133 1 i BUFFERS WST TERMINATE WITH NULLS, AND 'EXPECT' PLACES NULLS 
1332 I AFTER EACH TERMINAL INPUT LINE. 
1333 I NOTE THAT THE ' X '  I N  THE HEADER ABOVE WILL BE C W E D  TO A NULL. 
1334 0035&0 003040' BW2176' . WORD BLK, AT 
1333 883%34 000144' 08BGl46 082520' . WORD ZBRAN, XXJ2-. * ONE, BLKI PSTOR, ZERO, IN, 8TORE 

Gel5312 003040' 882872' 882310' 
885328 003052 ' OR2242 ' \ 

1336 003524 003048' 002176' 002414' . WORD ELK, AT, BSCRI HOD, ZEQUI ZBRAN, X X J t - .  a QEXECI FROM, DROP 
005532 010534' 001556 ' 000144' 
005540 000010 004202' 001524' 
005346 002004 ' 

1337 005358 000122' 000006 
1338 005354 801324' 002804' 
1339 0053416111 001446' 
1340 
1341 0053CS 
1342 085374 002026' 001506' 001762' 

0056&2 002270 * 002054 ' 003322 ' 
005418 081524' 

1343 883612 602320 ' 803436 ' 001070 ' 
0 0 5 M  881446' 

1344 
1345 mA5622 
1346 005633 002510' 885372' 001446' 
1347 I 
1349 083642 
1349 005636 002332' 803372' 081446' 
1358 
1351 803664 
1332 An3676 000060' 177777 0Gl3262' 

003704 802072' 003262' 002176' 
003712 862270' 001446' 

1333 
1354 005716 
1335 085726 003362' 000060' 000104 

005734 001634 ' 001 446'  
1356 
1357 005740 
1358 005752 063040' 002176' 000144' 

005760 000014 003040' 002176' 

. WORD BRAN, XXJ4-. . WORD FRONR, DROP . WORD SEMIS 

HEAD 204, FILL,  240, FILL, DOCOL 
. WORD SWAP' TOR, OVER, CSTOR, DUPI ONEP8 F R W  

. WORD ONE, SUB, CMOVE, SEN1 8 

HEAD 203,ERASE,303,ERASE,DOCOL 
. WORD ZEROS FILL,  SEMIS 

HEAD 206, BLANKS, 240s BLANK, DOCOL 
. WORD BL, F ILL,  SEMIS 

HEAD 2040 HOLD, 240, HOLDI DOCOL 
. WORD LIT1 -1, HLD, PSTOR, HLD, AT, CSTOR, SEMIS 

HEAD 203, PAD, 3041 PAD, DOCOL 
. WORD HERE, LIT,  1041 PLUS, SEMIS 

i **we* FILL 

I it*+** ERASE 

r *+*+* BLANKS 

1 ***** HOLD 

i *we+* PAD 

HEAD 204, WORD, 240, WORD, DOCOL I *++** WORD 
. WORD BLK, AT, ZBRAN, X X I  I-. , BLK, AT, BLOCK, BRAN, XXI2-. 
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011314' 800122' 800006 
002676 ' 002 176 ' XXI1: .WOAD TIBpAT 
803032' 002176' 001634' XXIZ: . WORD IN, AT, PLUS, SWAPI ENCL, HERE, L I T ,  421 B L M ,  I N  
002026' 080676' 003362' 
000060 ' 800042 003654 ' 
003052 ' 
002872 * 801 762 ' 0b3436 ' 
0 0  1 !506 001 540 ' 003362 ' 
002270' 001 634'  
003362' 003322' 801324' 
aeia7.a' 001446' 

I 
I 

HEAD 2101 (NUMBER ) I 2481 PNVPIBe WCM. 
883322 ' 882054 ' 001306 XXF3: . WORD ONEPI DUPI TOR, CAT* BABE, AT, DIGIT 
002216' 803286' 802176' 
000400 ' 

. WORD PSTm' OVER, SUB, TOR0 R8 HERE, C~TORI PLUS 

. WOAD HERE, ONEPI FROWAI C ~ M I  BEMIB 

. WORD ZBRAN, XXQ4-. 8 SWAP8 BA8E, AT0 USTARI DROP 

. WORD ROT, BASE, AT, USTAR, DPLUS 

. WORD DPLI AT, ONEPI ZBRANI XXGS-. r ONE, DPL, PBTOR 

002004 ' 
003564' 803208' 882176' 
861132' 0G1652' 
003212' 002176' 803322' 
0 a 0 1 4 4 ~  000010 ~ 0 2 5 ~ ~ ~  
88321 2 ' 802072 ' 
0UJlS24 ' 000122 ' 177706 XX03: . WORD F R W I  BRAN, XXF3-. 
001524' 001446' XX04: . WORD FROM, SEMIS 

I 
HEAD 2861 NUMBER, 2401 NUN80 DOCOL # **it** NUMBER 

002510 ' 002510 ' 003364 ' . WORD ZERO, ZERO, ROT, DUPI ONEPI CAT, L f  TI 53, EQVK 
002054 ' 003322' 002216' 
800060 ' 000055 803452 ' 
002054' 801506' 801634' . WORD DUPD TORI PLUS' L I T ,  -1 
000060 ' 177777 
003212' 862242' 006072' XXF6: . WORD DPL, STORE, PNUtlB, W I  CAT, BLI 8UB 
002034 ' 802216 ' 002532 ' 
003436 ' . WORD ZBRAN, XXF7-. 8 DUPI CAT, L I T *  561 SUB 

003436 ' 
002510' 804128* 802510' . WORD ZERO, QERR, ZERO, BRAN' XXF6-. 
0001 22 ' 177734 
002084' a 0 1 W 4 '  800144'  XXF7: . WORD DROPIFRMIRI ZBRAN, XXFA-. DMINU 
000004 881734' 
001446' XXFA: . WORD 8EMIS 

I 
HEAD 203, -FIND, 304, DFINDI DOCOL J **w* -FIND 

002552 ' 005750 ' 003362 ' . WORD BL, WORD, HERE, COUNT, UPPER, HERE, C O M t  AT# AT, PFIND 
004670 ' 006416 ' 003362' 
003132' 002176' 002176'  
000586 ' 

. WORD PUP, ZEQUI ZBRAN, XXE3-. DROP, HERE, LATES, PFIND 

XXE3: .WORD SEMIS 
I 

HEAD 203, UPPER, 3221 UPPERI DOCOL I a+*+* UPPER 
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. WORD DFIND, ZEQU, ZERO, QERR, DROP1 CFAI COnnA8 BEHIS 

HEAD 3071 LITERAL, 314, LITERI WCOL 
003164' 002176' 800144' . WORD STATE, AT' ZBRANI XXD6-. , CONPI L IT1  COMMA 
000010 004346' 000060' 
003416 ' 
001446' XXD6: . WORD SEMIS 

I 
HEAD 3101 DLITERAL* 240, DLITEI DOCM I **H* DLITERAL 

883164' 882176' 000144' . WORD STATE, AT, ZBRANI XXNS-. I SWAP1 L I T E R  
BBBB10 002026 ' 007066 ' 
00 7066 ' 
881446 ' XXNS: .WORD SEMIS 

I 
HEAD 202, UCr 2481 ULESSI WCOL 

r UNSIONED LESS-THAN, NEEDED FOR '?STACK' 
I : U< >R 0 R> 0 DMIWS D+ SWAP MOP 0C I 

B8150b1 802510' 0G1524' . WORD TOR, ZERO1 FROMR, ZERO1 DMINU, DPLW 
002310' 001734' 881652' 
002026' 802004' 001606'  . WORD SWAP, DROP, ZLESSI SEMIS 
001446' 

I 
HEAD 2061 ?STACKI 24A. QSTACI WCOL 

I ERROR CHECK. 
002632' 002176' 082330'  . WORD BZEROI AT 1 TWO, SUB, WAT, ULESB, ONE1 MRR 
003436 ' 061 1 366 ' 6687 1 54 ' 
002520 ' 804 128 ' 
001366' 803362' 000869' . WORD SPAT I HERE, L I T *  2B61 PLWD ULESSO TWO, QERR 
000200 0 0  1 634 ' 087 1 3 4  ' 
002530 ' R414 120 ' 
001446' 

a 

006336 ' XXE4: 
800144' RR8836 003164' 
el02176 ' 003302 ' 
0001 4 4  ' 0000 12 604082 ' 
003416' 880 i22 '  000006 
004082 a 000 182 0 XXE5: 
007214' 000122' 000034 XXE6: 
003362' 006206' 003212' XXEA: 
002 176 ' 003322 ' 006 1 44 ' 
000010 007124' 000122' 
000006 
002004 ' 007066 0 XXF4: 
00721 4 ' XXFS: 
888122' 177702 XXE7: 

I 

. WORD SEMIS 

HEAD . WORD . WORD 

. WORD 

. WORD 

. WORD 

. WORD 

2 1  1, INTERPRET1 3241 INTERr DOCOL 
DF I ND 
ZBRAN, XXEA-. I STATEI AT r LESS 

ZBRANI XXE3-. , CFA, COMA, BRAN, XXE6-. 

r **H* LITERAL 

a **a** INTERPRET 

CFAe EXEC 
OSTACI BRAN1 XXE7-. 
HERE, NUMBt DPLI AT 8 OMP, tDRAN,XXF4-. r DLITEI BRAN, XXF5-. 

. WORD DROP, L I  TEA 

.WORD QSTAC 

. WORD BRAN, XXE4-. 

HEAD 2 1 1 ~ 1 M M E D I A T E 1 3 8 3 ~ 1 ~ D 1 D 0 C O L  
. WORD LATESI L IT ,  100, TOQQL, SEMIS 

HEAD 2124 VOCABULARYI 240, VOCAB, DOCOL 1 *WW* VOCABULARY 
. WORD BUILD, L I T *  1202011 COHMA, CURR, ATI CFA* COMMA 
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. WORD HERE, VOCLD AT, COMHAD WCL, STOREI DOEB 
084002 ' A034 16 ' 
003362 ' 802776 ' 8A2 1 76 
803416' 082776' 802242' 
004632 ' 
003348' 803132 ' 002242' DOVOC: . WORD TWOPo CONT, STORED 8EMIB 
081446' 

1 
1 
i **++* THE DEFINITION OF 'FORTH8 WAB MOVED TO NEAR THE END OF THE 
I DICTIONARY# BECAUSE I T  I S  NOT PURE CODE. 
I 
I 

HEAD 2 131 DEFINITlONS, 323,DEFIN, W C M ,  I a+**+ DEFINITIONB 
003132' 002176' 003150' . WORD CONT, AT, CURR, STORE, SEMIS 
-242' 001446' 

I 
HEAD 301 (, 230, PAREN, DOCOL 

060Bt,B8 8-051 883756' . WORD L I T *  31, WORD] SEMIS 
801446' 

i 
HEAD 204, QUIT D 2408 QUIT, DOC= 

082310' 003040' 002242' . WORD ZERO] BLK, STORE, LBRAC 
084374 ' 
801426 ' 001056 ' 003446' XXBl : . WORD RPSTO, CRI QUERY, INTER, STATE] AT 
007274' 883164' 882176' 
081556' 0R0144' 000010 . WORD ZEQU, ?!BRAN, XXB2-. I PDOTQ 
805104 ' 

883 . BYTE 3 
040 117 113 . ASCI I / OK/ 

. EVEN 
-122 ' 177746 XXBZ: . WORD BRAN] XXB1-. 

I 
HEAD 285, ABORT, 324, ABORT] WCOL 

001 486 ' QIGl45 10 ' 003622 ' . WORD SPSTOI DEC. SPACE 
001036' 805184' . WORD CR, PDOTQ 

0 2  1 . BYTE 2 1  
106 111 187 .ASCI I  /FIO-FORTH V 1.3 / 
05  5 106 117 
122 124 110 
040  840 126 
840 8 6  1 0 36 
063 840 

. EVEN 
01 3400 ' 007332 ' 007374' . WORD FORTHI DEFIN, QUIT 

I 
i COLD AND WARM 8TARTS 
1 

HEAD 204, COLD, 240, COLD r rib*** COLD 
CENT: COLD START ENTRY POINT 

016767 171860 065430 W OV ORIQIN+14,FORTH+6 i SET 'FORTH' VOCABULARY FROM STARTUP TABLE 
016703 178036 MOV OR IOIN+2B, U i IN IT IAL IZE  USER POINTER 

1 NOTE - FOR SMALLER STAND-ALONE BOOT, IN IT IAL IZE  AREAS I N  
i HIGH MEMORY WHICH MUST BE INITIALIZED. 
i CLEAR DISK BUFFERS ON FIRST TIME THROUCH 

MOV ORIGIN+42, R0 I 'FIRST' - BEOINNINQ OF DISK BUFFERS 
HOV ORIGIN*44,Rl i 'L IMIT'  - JUST BEYOND DISK BUFFERS 

I $ :  CLR ( A @ ) +  

I .**** OUIT 



F. 1. Q. MACRO M1113 21-JAN-08 18: 8 5  PAOE 7-13 

We001 CHP R0, R l  
002773 BLT 1 

1 N O W  I N I T I A L I Z E  ' W T ' r  'OFFSET'o 'UBE' AND 'PREV' 
803043 RB811142 CLR 42(U)  t CLEAR ' W T '  
883063 BQIGR46 CLR 46(U)  1 CLEAR 'OFFSET 
816763 178A46  0BQt072 MOV O R I O I N + ~ Z O  7 2 ( U )  1 TO 'USE' 
016763 1 7 0 0 4 0  8 0 8 0 7 4  MOV OR10IN+42174(U) t TO 'PREV' 

I END OF SPECIAL HIOH-MEMORY I N I T I A L I Z E  
012701 000838 MOV 4301 R 1 J ON COLD START, HOVE 24. BYTES 
8 8 8 4 8 2  BR W 2  

WENT: 1 W A R M  START ENTRY POINT 
@I2701 000812 MOV O l 2 1 R l  J ON WARM START' HOVE TEN BYTES 
012703 080022 ' W2: MOV OORIOIN+~SIRS t START MOVINQ FROM HERE 
016700 1 6 7 7 7 2  MOV ORIOIN+20r R 0  t H W E  TO THE USER AREA 
8 6 2 7 0 0  BGn0W ADD Ob, R 0  t PLUS 6 
0 6 0 3 8  1 ADD RSI R l  r COWUTE LOOP STOP ADDRESB 
81 2528 MOV (RS)+r (Re)+ 
0 2 8 5 0  1 CMP R5r R I  
8 0 2 7 7 5  BLT 1 I 
816706 167756 MOV O R I Q I N + ~ ~ O  RP t X N I T I A L I Z E  THE RETURN-STACK POINTER 

t NOW SET FORTH'S INSTRUCTION COUNTER, AND 00 
8 1 2 7 0 4  011056 ' MOV 090, I P  i START EXECUTION WITH 'ABORT' 

NEXT 
i NOTE - NORMALLY THE ABOVE INSTRUCTION W L D  BE 'W IABORT+P* I P  '. 
t I T  HAS BEEN CHANOED HERE TO A L L W  USER TO PATCH A DIFFERENT 
r LITART-UP. BUT THE SYSTEH WON'T WORK U N T I L  S0ME OF THE UORR 
i OF 'ABORT' HA8 BEEN DONE, 60 THAT WORK I S  REPEATED. THE USER 
t CAN PATCH OVER THE 'ABORT' AND THE ZEROS. 
I 

8 8 1 4 0 6 '  0 0 4 3 1 8 '  8 1 5 4 8 8 '  90: . WORD 8PSTOo DECo FORTH, DEFIN, ABORT0 8 0  0r 8 
007532' 007652' 000000 
880000 008000 

1 
r 
1 
8 
I 

HEAD 204, S->D, 2461  STOD 8 **+++ 8->D 
CLR -(a) t SION EXTEND WITH ZEROS 
TST 2 ( 8 )  r BUT I F  NEQATIVEo 
BPL 1 
DEC (8) CHANQE THE ZEROS TO ONE8 

11: NEXT 
I 
I NOTE - T H I S  SYSTEM DOESN'T NEED THE OPERATIONS '+- ' AND 'D+-'8 

I BECAUSE 'H*' AND 'R / '  ARE DEFINED I N  CODE. 
I 

HEAD 2831 4 0 5 0  323, ABSr WCOL t ***** ABS 
. WORD DUP, ZLESSr Z BRAN, XXR3-. I HINUS 

XXRS: . WORD SEMIS 
I 

HEAD 2041  DABS1 2401 DABS, DOCOL 
. WORD DUP. ZLESS, ZBRAN, XXRB-. I DHINU 

XXRB: 
I 

.WORD SEMIS 

1 +**+* DABS 
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1534  810200 kEAD 203, MIN, 316, HIN, DOCOL 
1333  810210 8 8 1 7 6 2 '  001762' 8 8 3 3 3 2 '  . WORD OVER, OVER, QREAT, ZBRAN, X XR7-, SUAP 

0 1 0 2 1 6  0 0 0 1 4 4 '  0 0 0 0 0 4  0 0 2 0 2 6 '  
1536  0 1 0 2 2 4  8 0 2 0 0 4  ' 0 0 1  446 ' XXR7: . WORD DROP, SEHIS 
1537  r 
1 3 3 8  018230 HEAD 2039 MAX, 330, MAXI DOCOL 
1339  0 1 0 2 4 0  001762' 001762' 0 0 3 3 0 2 '  . WORD OVER, OVER, LESS, ZBRANa XXR6-. , W A P  

0 1 0 2 4 6  8 6 8 1 4 4 '  0 0 0 0 0 4  002026' 

r I S  DIVISOR NECATIVE? 

r ***it* M I N  

XXRL: . WORD DROP, BEHIS  
a 

HEAD 202, M*, 240,  MSTAR r *+*it+ H e  . I F D F  E I B  r HARDWARE H l L T I P L Y / D I V I D E ?  
HOV (8)+, R 8  
HVL (S)IRB 
M W  R l a  (8) 
MOV RB, - (S)  
NEXT 
. I F F  
M W  2(8), -tRP) i UBE RETURN STACK FOR BAVINO 810N 
BPL 11 
NEQ 2 ( 8 )  i QET ABSOLUTE VALUE 
TST ( S )  
BPL 2* 
NEO (RP) r ADJUST S IQN WHICH WAS BAVED 
NEO (8 )  I OET ABSOLUTE VALUE 

21 : JSR PC, VrrmT 
TST (UP)+ I NEOATIVE REBULT? 
BPL 31 i NO 

i I F  QET HERE, NEOATE THE DOUBLE-INTEQER NUMBER ON THE STACK 
COM (5)  
con 2 ( S )  

000002 ADD # l a  2 ( 8 )  
ADC ( 6 )  

31 : NEXT 
. ENDC 

i 
HEAD 2 0 2 9  M/, 240, HSLAS I **=* H/ 
. I F D F  E I B  i HARDWARD MULTIPLY/DIVIDE? 
HOV Z ( S ) ,  RB 
PIOV 4 ( S ) r R 1  
D I V  (S )+ rR0  
MOV R 1 , 2 ( B )  
HOV R0, ( 6 )  
NEXT 
. I F F  
HOV 2(S) , - (RP)  r BAVE DIVIDEND S I G N  
BNE 3 1 r ZERO WOULDN'T INDICATE 
I NC (UP) I A SIGN CHANOE. 

5% : MOV (UP),-(RP) r DUPLICATE I T  
BPL 1 

i I F  GET HERE, TAKE ABSOLUTE VALUE OF DOUBLE-INTEGER DIVIDEND. 
CON 2 ( S )  
con 4 ( S )  

0 0 0 0 0 4  ADD #1 ,4 (S)  
ADC 2(6) 

I*: TST ( S  
BPL 2* 
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I 

t DISK I / O  (SECTION COMMON TO ALL OPERATINQ BYSTEPIB) 
I NOTE THAT EACH OPERATINO SYSTEM DEFINED 'R/Wr - READ 
t OR WRITE A 1024-BYTE RANDOH-ACCESS BLOCK. 
J 
I +*++*+****++***++++***********C***I)~********+*******O*****H(H)** 

i 
t 

r 'USE' AND 'PREV' MOVED TO USER AREA 
t 

HEAD 204, +BUFt 240, PBUF, DOCOL j *++*it +BUF 
. WORD BBUF, L I T ,  4, PLUS, PLUS1 DUP, L I M I T ,  EWAL 

. WORD ZBRAN. XXT1-. I DROP, FIRBT, AT 

HEAD 2861 UPDATE, 240, UPDAT, DOCOL 
. WORD PREV, AT, AT, L I T ,  1000001 OR, PREV 

. WORD AT, STORE, SEMIS 

r ***** UPDATE 

HEAD 213' EHPTY-BUFFERB, 323, HTBUF, W C M ,  J *H** EWTY0BLJFFW8 
. WORD FIRBT, AT, L I M I T ,  AT, OVER, SUB, ERASE* BEHIS 003812' 0 0 2 1 7 6 '  0 0 3 0 2 6 '  

002176' 001762' 8 0 3 4 3 6 '  
005632  ' 001 4 4 6  ' 

t 
HEAD 205, FLUSH, 310, FLUSH, DOCOL I **a*+ FLUSH 

t SOME SYSTEHS DEFINE T H I S  I N  THE EDITOR, NOT HERE. 
003026' 0 0 2 1 7 6 '  003012' . WORD L I M I T ,  AT, FIRST, AT, XDO 
002 1 7 6  ' GlmG334 ' 
0 0 0 3 6 0 '  Glm2176 ' 0 8 1 6 0 4 '  XXTA: . WORD I r AT ZLESSr ZBRAN* XXT7-. 0 1, TWOPI I, AT 
0 0 0 1 4 4 '  0R11111124 000360' 
0 0 3 3 4 0 '  0m0360' 0 0 2 1 7 b r  
000060 '  877777  0 8 1 3 0 2 '  . WORD L I T ,  77777, AND, ZERO, RW 
002510' 815174 '  
002600' R80060 '  00G004 XXT7: . WORD BBUFI L I T ,  4r PLUS, XPLOO# XXTA-. 8 HTBUF, BEHIS 
001 634 ' RB0250 ' 177732 
01 1886 '  0 0 1 4 4 6 '  

1 
HEAD 203, D R ~ I  260, DRZER, DOCOL 

t SELECT DRIVE 4b8 - NOT USED WITH AT11 OR R S X l l  
0 0 2 5 1 0 '  003114 '  0 0 2 2 4 2 '  . WORD ZERO, OFSET, STORE, SEMIS 
8 0 1 4 4 6 '  

I 
HEAD 2031 DR 11 2 6 1  1 DRONE, DOCOL 

I SELECT DRIVE 4bl - NOT USED I N  R S K l l  OR R T l 1  
000060' 000360 0 0 3 1 1 4 '  . WORD L I T 1  2 4 0 . 1  OFSETI STORE, SEMIS 
602242  ' 00 1446  ' 

I 
HEAD 206, BUFFER, 240, BUFFE, DOCOL 

803274 '  002176 '  0 0 2 0 5 4 '  . WORD USE, AT1 DUPI TOR 
0 0 1  5 0 6 '  

I ***** BUFFER 



F. 1 .0 .  HACRO U1113 21-JAN-80 18:03 PAGE 8-1 

810656' 000144 ' 177774 XXT2: . WORD PBUF, ZBRAN, XXT2-. ' USE, 8TORE 
803274 ' 002242 ' 
001540' 002176' 001606'  . UORD Re AT, ZLESS, Z BRAN, XXT3-. 
000144 ' 000024 
001540' 003340 ' 001548 ' . WORD RI T W ,  R, AT, L I  TI 77777, AND 
002176 ' 800060 ' 077777 
80 1302 ' 
002310' 815174' . WORD ZERO, RW 
001540' 002242' 801540' XXl3: . WORD R, STORE, R, PREV, STORE, FROMR' TWOP, BEHIS 
003310' 882242' 081324' 
003348 ' 0 8  1 446 ' 

J 
HEAD 263, BLOCK, 3131 BLOCR, WCM, J a+*** BLOCK 

J CHANQED TO HASH OFF THE UPDATE B IT  WHEN COWMINO 
803114' -2176' 001634' . WORD OFSET, AT, PLUS, TOR 
0015B6' 
003310' 882176 ' 082054 ' . WORD PREV, AT, DUP, AT, L IT ,  077777, AND, RI SUB' ZBRANI xXT4-. 
002176' BBBB60' 077777 
801302' R81540' 083436' 
888144' 000066 
010656' 001556' 000144' XXTS: . WORD PEW, ZEQU, ZBRAN, XXT6-. 
000~124 
062004' 001540' 011204' . WORD DROP, R, BUFFE 
002054 ' 801 540 ' 002520 ' . WORD DUPI R, ONE, RWo TWO, BUB 
815174' 002530' 003436' 
882054 ' 002176 ' 000060 XXT6: . WORD DWt AT, L I T ,  077777' AND, R, SUB, ZEOU 
077777 001302' 801340' 
003436' 001  556 ' 
000144' 177724 . WORD ZBRAN, XXTS-. 
002034 ' 8833 10 ' 0R2242 ' . WORD DUP, PREVa STORE 
001 324 ' 002804 ' 083340' XXT4: . WORD FROMR, DROP, TWOP, BEMI5 
001 446 ' 

I 
I 
I 
1 
I 
I 

r a*-* (LINE) HEAD 206, (LINE) 8 240, PLIME, WCOL . WORD TOR, CL, BDUFo 88MOD, FROrlRa BSCR 

. WORD STAR, PLUS, BLOCK, PLU8,CLe SEMIS 

HEAD 205, . LINE, 305, DL I NE, WCOL 
. WORD PLINE, DTRAI, TYPE, SEMI8 

I **a** . LINE 

HEAD 207, HESSAQE1365, MESS, DOCOL r **+++ UESSAQE 
002738' 002176' 000144' . WORD WARN, AT, ZBRAN, XXWS-. r DDUP, ZERANI XXW3-. I L f  TI 4 
000834 003644 ' 080 144 ' 
000022 080060 000084 
003114' 002176' 002614' . WORD OFSET, AT, BSCR, SLASH, SUB, DLINE 
018514' 883436' 011324' 
000122' mammi6 X X W ~ :  . WORD BRAN, XXWI)-. 
005104' XXWS: .WORD PDOTO 

006 . BYTE 6 
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. ASCI  I /HSQ # / 

. EVEN 

.WORD DOT 
X X W 4 :  . WORD SEMIS  
I 

HEAD 204, LOAD, 240,  LOAD, DOCOL 
. WORD ELK, AT, TOR* IN ,  AT, TOR, ZERODIN, BTDRE 

I +*I+*+ LOAD 

. WORD BBCR, BTAR, ELK, STORE, INTER, FROMR, I N ,  STORE 

. WORD FROM,  ELK, STORE, S E M I 8  

HEAD 303, -->, 276, ARROW* DOCOL 1 ****a --> 
. UORD QLOAD, ZERO, IN, STORE, BSCR, BLn, AT, WER 

. WORD MOD, SUB, BLK, PSTOR, SEMIS 

I 
I 
I 
I 
J NOTE - THE INSTALLATION-DEPENDENT 1/0 I8  A T  THE END 
I OF THE DIGTliONARV - JUST BELOW 'TASK'. ' X I / O '  I B  THE 
I P R I M I T I V E  '' "in OR WRITE OF A 512-BVTE BLOCK. 
I 
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1791 012326 
1792 012348 002520' 004232' 004346' 

812346 008144' 812114' 001446' 
1793 
1794 012354 
1795 812364 012336' 001446' 
1796 
1797 012370 
1798 012402 002528' 804231 ' 004346' 

012410 000122' 012114' 001446'  
1799 I 
1800 812416 
1801 812432 0013B6' 001386' 012488' 

012440 001524 ' 001 524 ' 002330' 
012446 003436' 0 I2160 '  001446'  

1 m s  I 
1803 012434 
1804 812464 084346' 000144' 0033b2' 

A12472 002510' 003416' 002530'  
012500 001446' 

18413 I 
1806 812582 
1887 0 1251 4 082330 ' 084232 ' 004346 ' 

012522 080122' 003362' 002510' 
012530 083416' 

1888 012532 802026' 082530' 812149' 
0 1  2548 @BPS30 ' 001 446 ' 

1809 I 

1818 012544 
181 1 012536 012462' 003340' 001446' 
1812 I 
1813 I 
1814 I 
1815 I 
1816 012!564 
1817 Bl2680 8 0 2 5 1 0 ~ 1 R 2 3 6 '  083644' 

012606 000144' 888014 002510' 
0 1261 4 008334 ' 

1818 GI2616 803622' 0B01Ql2' 177774 XXRA: 
1819 012424 001446' XXR4: 
182R I 
1821 012626 
1822 GI2636 005724' G03262' 802242' 

011644 881446' 
1823 I 
1824 @I12446 
1825 012636 082004' 082004' 883262'  

0126~54 002176' 005724' 001762' 
012672 003436' 001446' 

1826 I 
1827 012676 
1828 012710 803564' 001606' 000144' 

0 1271 6 08B0 10 000068 ' 000055 
0 12724 005674 ' 

1829 012726 001446' 
1830 
1831 012730 

HEAD 3851 UNTIL, 314, UNTIL, DOCOL 
. UORD ONE, QPAIR, COHP, ZBRANI BACK, SEMIS 

HEAD 303, END, 384, END, DOCOL . WORD UNTIL, SEMIS 

HEAD 305, AGAIN, 316, AQAIN, DOCOL . WORD ONE, QPAIR, COMP, BRAN, BACK, SEH18 

i **+*+ UNTIL 

1 ***** END 

I *#*** AOAIN 

HEAD 3061 REPEAT, 240, REPEAT, DOCOL I *H+* REPEAT . WORD TOR, TOR, AQAIND FROnR, FROPlR, TWO, 8UBt =IF, SEMIS 

HEAD 302, IF ,  240, I F ,  DOCOL . WORD COW, ZBRAN* HERE, ZERO, C M A I  TWO, SEWIS 

HEAD 304, ELSE, 248, ELSE* DOCM, . WORD TWO, QPAIR, coup, BRAND HERE, ZERO, COMMA 

HEAD 303, W I L E D  385, W I L E ,  DOC= . WORD I F ,  TWOP, SEMIS 

HEAD 
. WORD 

. UORD 

. WORD 

HEAD . WORD 

HEAD 
. WORD 

206, SPACES, 2481 SPAC8, WCOL 
ZERO, MAX, DDUPI ZBRAN,XXR4-. ZERO, XDO 

SPACE, XLOOP, XXRA-. 
SEMIS 

282, */C#/. 240' BDIQSr W C O L  
PAD, HLD, STORE, SEHXS 

202, #>D 24Gl1 EDIQS, DOCM. 
DROP, DROP, HLDI AT' PAD, OVER' SUB, SEMI8 

HEAD 204,8ION, 240, SION. DOC= 
. WORD ROT, ZLESSI ZBRAN* XXRl-. D LIT ,  55, HOLD 

XXR1: . WORD SEMIS 
I 

HEAD 201, # r  243, DIQ, DOC= 

I ***** SION 
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1832 812736 883208' 89)2176' 810620' 
812744 003364' 0@0k'16G8 B08011 
R12752 801762' 0Ql35Pl2' 

1833 812736 000144' 8@0Pll0 000060' . WORD ZBRAN, XXR2-. L IT ,  7, PLUS 
812764 BBBBB7 001634' 

1034 BIZ770 006060' BOB060 881634' XXR2: . WRD L I T ,  bB, PLUS, HOLD, BEMI8 
812776 003(574* (Wl1446' 

1833 J 
1836 013881! HEAD 2820 1)8,248, DI08, WCOL I 4 ~ ~ 0  08 
1837 013a12 012734' G01762' BB1762' XXR3: . WORD DIO, WERe OVER, OR' ZEW, ZBRAN, XXR3-. 8 SMI8 

013RK8 881322' 801336' 808144' 
013QQ6 177764 001446' 

1839 I 
1839 013832 
1948 813042 001506' 882026' 001762' 

813858 810162' 812634' 813010' 
013056 812706' 812654' 

1841 013042 881324' 001742' 803436' 
013070 012976' 004714' 001446' 

1842 I 
1943 013076 
1844 813106 001506' 010106' 881524' 

013114 813040' 801446'  
1845 J 
1946 013120 
1847 B13130 002519' 013048' 803622' 

013136 861446' 
1848 # 

1949 013140 HEAD 281  , . 2361 DOT, DOC# 
1830 013146 018106' 813126'  881446' . WORD STOD, DDOT SEMSB 
1951 1 
1832 013154 HEAD 281, 3,977, OVEBT, DOCW, 
1933 013162 002176' 013144' 181446' . WORD AT r WTc SEMIS 
1854 I 
1933 013178 HEAD 2021 U. 248, UDOT, =DL 
1836 813200 W 2 3 1 0 *  013126' 881446' . WORD ZERO, DDOT, BEHIS 
1857 I 
1839 I VTILITY 8ECT ION. 
1859 J 

1868 1 
1861 013206 HEAD 2841 LIST , 240, L IST r WCOL 
1862 i t N---. LI8t GIVEN BCREEN. ) 
1863 013220 004510' 801036'  082054' . WORD DEC, CRt DUPI 8CRa STORE, PWTO 

0 13226 883076 ' 002242 ' 005 104 ' 
1064 813234 086 . BYTE 6 
1963 013235 123 103 122 . ASCII /SCR # / 

0 13240 048  843 0 4 0  
1866 . EVEN 
1867 813244 013144' 0Gl0QICIOI1 BBGk'l20 . WORD DOT, L I T  2B1 ZERO, X W 

013232 002318' 00Ul334' 
186e 813256 881936 ' 800368 ' 062340 ' XXZ1: . WORD CRI 1s THREE, WTR, SPACE 

813264 813184' 083622' 
1669 813270 080368' 003076' 862176' . WORD 11 SCR, AT, DLINE, XLIMP, XXZl-. I CRI SEMI8 

013276 011524' 00G2OP' 177734 
813304 801856' 801446' 

1878 
1871 813310 

WORD BASE1 AT, WSMOD, ROT L I T ,  1 1r OVER, LESS 

HEAD 2831 D. Rs 322, DDOTR, DOC# I *we** D. R 
. WORD TOR, 8WAP, OVER, DABS* BDIQS, DIG88 SIGN, ED198 

. WORD FROMR* OVER, SUB, SPACS, TYPE' BEHIS 

HEAD 282,. R,  240, DOTR, mOL 
. WORD TORI STODI FROHR, DDOTR' 8EHl8 

HEAD 282'0.  1 248' DDOTI DOCM. 
. WRD ZERO, DDOTR, SPACE, SEMIS 

HEAD 2031 INDEX, 330' INDEX, DDCOL 

r LIST 

+**** INDEX 
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i L [ S T F I R S T L I N E O F A R A N C E O F D I S K S C R E E N S .  
00 1 036 ' 803322 ' 082826 ' . WORD CR. ONEPI SWAP, XDO 
080334 ' 
001056' R08360' 082340'  XXZ2: . WORD CR, I, THREE, DOTR, SPACE, ZERO, 11 DLINE 
013104' 803622' 082510'  
000360' 8 1  1524' 
001846' W8144 '  8091R04 . WORD QTERfle ZBRAN, XXZ3-. , LEAVE 
001 466 ' 
000202' 177746 011446' XXZ3: . WORD XLOOP, XXZ2-. I 3EHI6 

I 

HEAD 2038 TRIAD, 304, TR IADI DOCOL 
I L IST  DISK SCREENS THREE PER PACE. 

008B60' 000014 6301020' . WORD L IT ,  14, EHIT i FORM FEED 
002340' 010514' 002340' . WORD THREE, SLASH* THREE, STAR, THREE 
0 10454 002540 ' 
001762' 001634' 002026' . WORD OVER, PLUS, SWAP, XDO 
008334 ' 
001036' 000360' 013216' XXZ4: . WORD CR, I, LIST*  XLOOPo XXZ4-. I CRI L IT ,  17, HESS, CR, SEMIS 
000202' 177770 BBXBW' 
008060' 000017 011550' 
001056' 001446' 

HEAD 2051 VLIST, 324, VL IST* DOCDL 
000868' 0A82b30 083064' . WORD L I T *  2001 OUT * STORE, CONT, 411 AT 
002242' 083132' 0B2176' 
002176' 
003064 ' G82176' 0@08bB8 XXZS: . WORD OUT* AT, L I T *  100, OREAT, ZBRAN, XXZ6-. 
0001 00 003532 ' 060 1 44 ' 
0800 12  
001036' R02510' 003A64' . WORD CR, ZERO, OUT, STORE 
002242 ' 
0026354' R86618' 083622' XXZ6: . WORD DUPI IDDOT, SPACE, SPACE, PFAe LFAI AT 
003622' 094646' 083762' 
002176' 

I ***** TRIAD 

I ***** VLIST 

. WORD DUPI ZEQU, QTERM, OR, ZBRAN, XXZ3-. o DROP, SEHIS 

I F D F  LINKS 
HEAD 285, VLINK, 313, XVLINK, DOCON 8 ***** VLINK 

r THIS I S  ONLY USED FOR LINKAGE FROM FORTH TO SUBROUTINES 
i I N  OTHER LANQUAGES. SEE USER'S GUIDE FOR DOCUHENTATION. 

. WORD VLINK 

. ENDC 
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I 

INSTALLATION-DEPENDENT SECTION (TERMINAL AND D I S K  1 / 0 0  AND TRAPS) 
I 
I ............................................................... 
i 

I 
j *************** 
I 

I R S X - l l H  TERMINAL 1/0 
I 
I *************** 

. I F D F  R S X l l  

. EVEN 
I NOTE - FOR RSX-11 ON HEAVILY  LOADED HACHINEB, I T  I B  BETTER 
r FOR 'KEY ' TO READ A WHOLE L I N E  AT A TIHE,  AND W A C K  I T .  
I ALSO, 'KEY' SHOULD E M I T  A L I N E  FEED WHEN A CARRIAOE RETURN 
I HAS BEEN READ. 

PEMIT:  JSR R l o  ITERH I I N I T I A L I Z E  RSX? 
i INCREMENT 'OUT'# UNLESS A CONTROL CHARACTER BE INO WTPUT.  

CMP ( S ) O  8 4 0  I TEST FOR CONTROL CHARACTER 
B L T  1 
I NC 42(U) 8 INCREHENT 'OW' 

1*: 
JSR R 1 X C ~ U T  I OUTPUT A CHARACTER 
NEXT 

I 
PKEY: JSR R1, I T E R H  I I N I T I A L I Z E  RSX? 

T ST I NTERM I ZERO MEANS READ NEW L I N E  
BNE XCHAR 

XL INE :  HOV #XBUFFO INTERH I READ NEW L I N E  
QIOWIC 10. RVB, 4,4,  r IOSTAT~ , CXBUFF, ea. > 
ADD WXBUFF, IOSTAT+2 r TERHINATE LINE WITH CR 
MOV8 815, @10STAT+2 

XCHAR: TST - ( S )  I DECREHENT STACK POINTiER 
HOVE (INTERM, ( S t  I FOR T H I S  BYTE INSTRUCTION 
I NC I NTERM 
B I C  W 177600, ( 6  ) 
CMP ( S ) , W l 3  r I F  CR I S  8E INO SENT, 
BNE XRETRN 
CLR I NTERH i THEN READ M U  L I N E  NEXT TIHE.  
nov 012, -(s) I AND ALSO EMIT A LINE FEED 
JSR R 1 XCOUT 

XRETRN: NEXT 
1 

PQTER : J6R  R l o  ITERH 
HOV QFLAO, - ( S 
CLR QFL AO 
NEXT 

i PUT THE AST ROUTINE HERE 
A S T I :  MOV t RP ) + ,  QFLAC i BET UP FOR NEXT 'PTERMINAL'I 

I NOTE THAT 'RP ' I S  SYSTEH STACK. 
CMP OFLAQI 83 r TEST FOR nC 
BNE 1 S 

r I N I T I A L I Z E  RSX? 



F. 1.0. MACRO M I 1 1 3  21-JAN-80 1 8 :  83 PAGE 10-1 

EXIT$S  
1 9 :  ASTXSS 
I 

i 

PCR : JSR R l e  ITERM 
nov 0 5 ,  - ( S )  
JSR R1, XCOUT 
MOV #12,  - ( S )  
JSR R 1, XCOUT 
NEXT 

1 

XCMIT: MOV (S )+#  IOCHR 
QIOWIC 10. WVB ! TF. WAL, 41 4, a IOSTAT, 8 CIOCHR, 1> 
R TS R 1 

I 

I TERM: i I N I T I A L I Z E  RSX I F  F I R S T  T I M E  THRWOH 
CMP INTERM, # - I  i F I R S T  T I H E  TERMINAL I / O ?  
BNE RSXRTS 
CLR I NTERM I YE8 
ALUN*C 4 , T I l B  I ASSIQN LUN 
OIOW*C 10. ATA, 41 1 I D 1 CASTl>  I ATTACH - VNSOLICITED 1/0 
SVTKSS #TRAPVo #6 J SET UP FOR TRAPS 

RSXRTS: RTS R 1 
INTERM: . WORD -1 i FLAG FOR F I R 8 T  T IME TERMINAL I / O .  
i DO NOT R E I N I T I A L I Z E  ' 1NTERfl' AT COLD STARTI LEST  ASSIQNHENT DONE TWICE. 
IOCHR: . WORD 0 J TEHPORARY AREA FOR 'KEY' AND 'EMIT '  
QFLAQ: . WORD 0 I FOR *?TERMINAL ' 
XBUFF: . BLKB 82. 1 TERMINAL BUFFER FOR RSX LINE 1/0 
i 
I 
i 

i I N I T I A L I Z E  RSX? 

HEAD 203, BYE1 305, BYE 
CLOSE* WFDBIO i CLOSE D I S H  I / O  
EX I T S S  

RGX11-H D I S K  1/0 

i ERROR I N  OPEN 

1 INDICATE F I L E  I S  OPEN 

i ***** BYE ( LO0  OFF) 

HEAD 204, X I  / 0 1 2 4 8 ~  X I 0  i *+*it* X I / O  (RSX) 
PHYSICAL READ-WRITE 
ADDRESS BLOCK# FLAG a=> REPORT. READS OR WRITES A 512-BYTE BLOCK. 
FLAG ISREAD, 0=WRITE. REPORT 'B1=COOD 1/01 '1 '= I /O  ERROR. 
I F  REPORT I S  ' I  ', THEN NEXT ON STACK I S  'I '=OPEN ERROR. 
'2 ' rREAD ERROR, '3'wWRITE ERRORS '4 '=WAIT ERROR, 'S1=ARQUMENT 
ERROR (FLAG NOT '0' OR ' 1 ' ) . 

CLR DSKERR r FOR 1/0 ERROR REPORT 
TST OPENF i D I S K  F I L E  ALREADY OPENED? 
BNE 2 9 
OPENSH #FDBIO 
B C C  2s 
MOV # 1, DSKERR 
B R ERRR 
MOV # 1, OPENF 



F. I. Q. MACRO M I 1 1 3  21-JAN-BB 1 8 :  83 PACE 10-2 

I ERROR I N  WAIT 

I INDICATE OOOD 1/0 

I RETURN THE ERROR INDICATOR 
1 INDICATE ERROR I N  1/0 

CLR VIRBLU 
MOV 2 ( S ) r V f R B L K + 2  i SET UP VIRTUAL BLOCK NUMBER 
MOV ~ ( S ) I  IOADDR I SET UP 1/0 ADDRESS 
TST (6) 1 WAS TOP OF STACK - READ OR WRITE? 
BEQ WRITE 
CMP ( S ) ,  I 1  
BEQ READ 
MOV # 3 I DBKERR i ERRORS FLAG NOT EITHER '0' OR ' 1 ' 
BR ERRR 

READ: READ* #FDBIO, IOADDR, 1 WVIRBLUI 02 
BCC WAIT 
MOV #21 DSKERR i ERROR I N  READ 
DR ERRR 

WRITE: WRITE* #FDBIO,IOADDRI~OVIRBLK,#~ 
BCC WAIT 
MOV 1)31 DSKERR I ERROR I N  WRITE 
BR ERRR 

WAIT: WAITS 
BCC DONE 
MOV 041 DSKERR 
BR ERRR 

DONE: ADD Wb, S 
CLR - (S )  
BR DONE2 

ERRR: ADD #61 S 
MOV DSHERR, - (  S )  
MOV # I ,  - (S )  

WNE2: NEXT 
FSRSZ* 0 

FDBIO: FDBDFS 
FDRC*A FD. RWM 
FDBKSA 312. , ,  2, IOSTAT 
FDOPSA 31 DESCR 8 FO. MFY 

DESCR: .WORD 0 1 0  i USE DEFAULT DEVICE 
.WORD 01 0 i AND DIRECTORY. 
. WORD F I L 8 Z . F I L  

FIL: A S C I I  /FORTH. DAT/ 
F I L S Z n .  - F I L  

. EVEN 
I 

OPENF: . WORD I I FLAQ FOR F I R S T  TIME D I M  110 
i DO NOT I N I T I A L I Z E  'OPENF' AT COLD START 
DSKERR: . WORD 8 I SPACE FOR DISR ERROR MEBSAQE 
IOADDR: . WORD R I ADDRESS FOR DISK READ/WRITE 
IOSTAT: . BLKW 2 I 1/0 STATUS REPORT 
VIRBLK: . BLKU 2 I VIRTUAL BLOCK NUMBER 
I 

HEAD 212, BLOCK-READ, 240, BREAD, DOCOL i ++*+* BLOCK-READ 
i ( ADDRESS BLOCK# =I> REPORT). REPORT: BmPOOD READ, ELSE ERROR 

. WORD ONE. XIO. SEMIS 
i 

HEAD 2 1 3 1  BLOCK-WRITE1 305, BWRITI DOCOL i +++a+ BLOCK-WRITE 
i ( ADDRESS BLOCHI a=> REPORT). REPORT: BnCOOD WRITE, ELSE ERROR 

. WORD ZERO, X I 0 8  SEMIS 
I 

HEAD 2031 I /013 1 7 r I O 1  DOCOL 
i READ OR WRITE 512-BYTE BLOCK, HANDLE ERRORS. 
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NEXT 
i 
PQTER : JSR R ~ I  ITERM 

MOV 441  -(RP) r SAVE JSW 
B I S  0 1 0 1 0 0 , 4 4  I SET B I T S  6 AND 12 OF JSW 
. TTINR 
BCC 1 * 

I I F  CARRY SET1 NO CHARACTER - SUPPLY ZERO 
CLR R 0  

I*: B1C 0 1776881 RPI 
C MP RBI #I2 
BNE 21 
CLR R 0 
MOV RBI - (8)  
MOV (RP)+, 44 
NEXT 

I 
PCR: 

r RESTORE J 8 W  

JSR R I I  ITERM 
WOV # 1 5 1 - ( t i )  
JSR R 1, XCOUT 
MOV W12v-(S) 
JSR R 1 I XCOUT 
NEXT 

I 

XCMIT: MOV (S)+I RB 
. T T Y W T  
RTS R 1 

I 
INTERM: . WORD -1 i FLAO FOR F I R S T  T I M E  TERMINAL 1/0 
I DO NOT I N I T I A L I Z E  ' INTERN' AT COLD START 
IOCHR: . WORD 0 ; TEMPORARV AREA FOR 'KEY ' r  'EMIT'  
1 

HEAD 203, EVE, 3031 BYE I +*it+* BYE (RT) 
. E X I T  

1 
I 
1 *******+******* 
I 
I AT-11 DISK 110 
1 
i *+************* 
I 

HEAD 204,  X 1 / 0 8  240, X I 0  
CLR DSKERR 
TST OPENF 
BNE RTOPEN 
PK)V 01, OPENF 

I NOW OPEN THE FILE 
. SETTOP 1-2 
HOV #RTSTAT I R 1 
. DSTATUS R 1 s #RTF I L E  
BCC 1 
MOV # 1, DSKERR 
BR RTRET 
TST 4 ( R 1 )  
B NE 2 S 

FETCH HANDLR, #RTFf  LE 

i IND ICATE FILE I S  W E N  

r HANDLER IN? 
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BCC 2* 
MOV *a0 DSKERR 
B R RTRET 
. LOOKUP #LOOK 1, #@I  I R T F I L E  
BCC RTOPEN 
HOV (03, DSKERR 
BR RTRET 

RTOPEN: ; F I L E  I S  OPEN - NOW READ I T  
HOV 2 ( S ) . R 1  i BLOCK (0 

DEC R 1 I BEGINS AT 1 I N  FORTH 
nov 4 ( 8 ) ,  IOADDR BUFFER ADDRESS 
TST 4s) 
BEQ WRITE 
C MP ( S ) ,  # I  
BEG READ 
MOV W 5 ,  DSKERR 
BR RTRET 

READ: . READW #RTBLKt #0, IOADDRI I R 1  
BCC 1 $ 
HOV I61 DSKERR 

1 S: BR R TRET 
WRITE: .WRITW I R T B L K I I ~ I I O A D D R I I R I  

BCC 2 S 
MOV I 7 ,  DSKERR 

2% : BR RTRET 
RTRET: ADD I68 S 

MOV DSKERR, - (  9 )  
TST DSKERR 
BEG 1 $ 

MOV 01, - ( S )  r IND ICATE ERROR OCCURRED 
1%: NEXT 
R T F I L E :  . RAD50 /DK FORTH DAT/ 
RTBLK: . BYTE 01 10 

. WORD 0 , 0 , 2 5 6 .  10 
I 

OPENF: . WORD 91 r FLAO FOR F I R S T  T I M E  DISK 1/0 
DSKERR: . WORD R I SPACE FOR D I S K  ERROR MEBSACE 
IOADDR: . WORD QI r ADDRESS FOR D I S K  READ/WRITE 
RTSTAT: . BLKW 4 I D I S H  I /O BTATUS 
LOOK1: . BLKW 3 i EMT ARGUMENT BLOCK 
TRAPBL: . BLKW 2 r EMT ARGUMENT BLOCK 
I 

HEAD 2 12. BLOCK-READ, 24Bo BREAD, DOCOL r *sib** BLOCK-READ 
i ( ADDRESS BLOCK# I*> REPORT). REPORT: 0oGOOD READ, ELSE ERROR 

. WORD ONE, X I 0 1  SEMIS 
i 

HEAD 2131 BLOCK-WR I T E ,  ~ B S I B W R I T I  DOCOL i ***** BLOCK-WRITE 
: ( ADDRESS BLOCK# PI> REPORT). REPORT: 0aGOOD WRITE, ELSE ERROR 

. WORD ZERO, XIO, SEMIS 

HEAD 203, I /013171 1 0 8  DOCOL 
I HEAD OR WRITE 512-BYTE BLOCK, HANDLE ERRORS. 
i ( ADDRESS BLOCK* FLAQ(I=READIB=WRITE) =-> ) 

. WORD DUPI ONE, EQUAL, ZBRAN, XXSI-. t DROP, BREAD 

. WORD ZBRAN, XXS2-. t CR, PDOTQ 

. BYTE 2 2  
A S C I I  / D I S K  READ ERROR O / 
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. EVEN 

.WORD DOTeABORT 
XXS2: . WORD BRAN, XXS3-. 
XXS1: . WORD ZEQU* ZBRAN, XX64-. D BURIT, ZBRAND XXS3-. 

. WORD CRD PDOTQ 

. B Y T E  23 

. A S C I I  / D I M  WRITE ERROR (I / 

. EVEN 

. WORD DOT, ABORT 
XXS5: 
XXS4: 
XXS3: .WORD SEW18 
i 

HEAD 203, R/W, 327 ,  RW. DOCOL I +**+* R/W 
I READ OR WRITE 1024-BYTE SCREEN. ( ADDRESS SCREEN, FLAO ==> 
I NOTE THAT SCREEN N I S  BLOCKS 2N-1 AND 2N. 

. WORD TOR, TWO, STAR, OVER* OVER, ONE* SUB, Rs 10 

. WORD SWAP, L I T ,  512. n PLUG 

. WORD SWAP, FROMRD 10, SEMIS 
I 
I 

. ENDC 
I 
j *************** 
I 

I STAND-ALONE TERHIN lK  1/0 
I 
1 +********+****** 
i 

. I F D F  ALONE 
P E t l I T :  
I INCREMENT 'OUT', UNLESS A CONTROL CHARACTER BEINQ OUTPUT. 

CMP (81,  #40 I TEST FOR CONTROL CHARACTER 
B L T  1 s 
I NC 42(U) I INCREMENT 'OUT' 
TST ew 177564  
BE0  1 l 
MOV (S)+, @ # I 7 7 9 6 6  
NEXT 

I 
PKEY: C117756R 

BEG 
CLR 
MOVB 
B I C  
CMP 
BNE 
HOV 
MOV 
NEXT 

PKEY 

BEG 1 
MOV &#177562,  - (S )  
B R 2 * 
CLR - ( S )  
CLR BW177560 
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i 

PCR: 

NEXT 

TST 
BE0  
MOV 
TST 
BE0  
MOV 
NEXT 

HEAD 

CW 1 7 7 3 6 4  
PCR 
#15o 4 1 1 7 7 5 6 6  
e e l 7 7 3 6 4  
1 * 
#12, @# 1 7 7 5 6 6  

203 ,  BYE, 303, BYE 

HALT 
r 
1 *************** 
i 
1 STAND-ALONE D I S K  1/0 
i 
; **+**+*******+* 
I 

RXCS=l77170 i CONTROL AND STATUS REGISTER 
RXDB= l77172  i DATA BUFFER REGISTER 
I 
r 

HEAD 204,  NRTS, 2401  NUTS I +a*** NRTS 
r ADDRN TUN SECN . . .  ADDR1 TR1 S E C l  N -> FLAQ 
r READ N SECTORS. USES RBI R1, R 2  
I T H I S  OPERATION I S  I N  CODE TO KEEP UP WITH D I S K  TXHINO FOR 
I STANDARD PDP-11 SECTOR SKEWINB. 

MOV (S)+. R i  8 # OF SECTORS TO READ 
11: MOV # l 0 #  R 2  i RETRY COUNT 
21s: MOV #7, RB r 'READ ' COMMAND 

JSR PC, D R I V 2  1 ADJUST RE COMMAND 
r IF  SECOND DRIVE  

MOV R0, WRXCS I READ COMMAND 
B I T  #200, B1RXCS r WAIT FOR TRANSFER FLAG 
BE0  2% 
MOV ( S ) ,  dl#RXDB 1 SECTOR # 

177170 3): B I T  I2001 (ORXCS r WAIT FOR TRANSFER FLAQ 
BEQ 31 

1 7 7 1 7 2  MOV 2 ( S ) ,  PWRXDB r TRACK # 
177170 41: B I T  a401 B#RXCS i WAIT FOR DONE FLAG 

BEQ 45 
I CHECK FOR ERROR 

TST (ORXCS 
B L T  205 i ERROR 

1 
177170 HOV #3, Q#RXCS r 'EMPTYt COMMAND 

i EMPTY THE CONTROLLER'S BUFFER 
MOV 41S) ,  R 0  r ADDRESS TO RECEIVE DATA 
MOV #200s - t S )  i COUNT OF TIMES TO LOOP 
B I T  #%a09 @#RXCS J WAIT FOR TRANSFER FLAO 
BEG 6 s  
HOVB @#RXDB,(R01+ 
DEC ( S )  
BNE 6 S 
TST ( S ) +  

r DECREMENT THE COUNT 

i POP THE COUNT 

I a+*** BYE (ALONE) 
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I WAIT FOR DONE FLAQ 032737 000040 177170 71: B I T  #40, WRXCS 
001774 BEQ 7 s  

i CHECK FOR ERROR 
885737 177178 TST ~ W R X C S  
00201 5 BGE 1 8 l  

20*: ; ERROR SO RE-TRY 
012737 9148888 177178 HOV #40000,B#RXCS r CLEAR ERROR STATUS 
032737 RGl8048 177170 22%: B I T  040, QIRXC6  
001774 BEQ 221 
005302 DEC R 2 r RE-TRY COUNT 
003306 DOT 2 1 S 
01274s 177777 nov #-I, - ( s )  I ERROR INDICATOR 

NEXT I E X I T  
062705 600006 ADD * 6 , S  i GOOD WRITE, SO POP THE 3 ARC9 
00530 1 DEC R 1 

' 001274 DNE 1 r LOOP UNLESS A L L  SECTOAS WRITTEN 
i 

00504 5 CLR - ( S )  i 000D-WRITE INDICATOR 
NEXT 

i 

HEAD 2031 RTSI 323, RTSI W C O L  
i ADDR TR SEC -> 
i READ A S INGLE SECTOR. 

002520' 013772' 000144' . WORD ONE, NRTS, ZBRAN, I*-. PDOTQ 
000036 005 1 0 4  ' 

026 . B Y T E  26 
104 11 1 . A S C I I  / D I S K  READ ERROR I N  RTS/ 
113 848 
105 1P)l 
840 1 @3 
laa  117 
04 0 111 
848 122 
123 

. EVEN 

. WORD Q U I T  
1%: . WORD SEMIS 
i 

HEAD 203, UTS, 323s WTSI DOCOL 
i ADDR TR SEC -> 
j WRITE A SINGLE SECTOR. 

002520' 014240' 800144' . WORD ONE, NUTS, ZBRAN, I*-. , PDOTQ 
000040 0051 04 ' 

030 . BYTE 30 
104 1 11 123 . A S C I I  /DISK WRITE ERROR I N  WTS / 
113 040 127 
122 111 124 
105 040 109 
122 122 117 
122 040 11 1 
116 040 127 
124 123 040 

. EVEN 

. WORD GUIT 

. WORD SEMIS 

j ***+it RTS 
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2459 014620 HEAD 2031 SKEW1,261, SKEW1, DOCOL i ***it* SKEW1 
2460 f SEQUENCE -> TRACK SECTOR 
246 1 r HANDLE THE SECTOR SKEW INQ. 
2462 I NOTE - 'SEQUENCE I' I S  ZERO-ORIOIN INDEX OF SECTOR (8KEWED). 
2463 i NOTE - 'SKEW1' DOES SKEWINO OF ONLY ONE DRIVE; 'SKEW' OENERALIZES 
2464 r 'SKEU1' TO BOTH DRIVES. 
2463 814632 882034'  808G60 ' 0G0832 .WORD D U P I L I T I ~ ~ P S L A S H , W A P  

R14640 010514 '  04124126' 
2466 814644 001762 '  80R068' 0410806 . WORD OVER, L I T  e 6 ,  STAR, OVER, DUPI PLUS, PLUS, SWAP 

814652 010454 '  RQl1762' 0412054' 
814660 801634 '  M 1 6 3 4 '  002026 '  

2467 GI4666 000069'  841Cl4132 8141534' . WORD L I T ,  32, MOD, L I T ,  15, BLASH, PLUS 
814674 000060' 041414113 01G314' 
814702 001634 ' 

2468 014704 000060' 086032 010334 '  . WORD L I T ,  32, MOD, ONEP 
814712 a m 3 2 2 D  

2469 014714 002026'  803322 '  002A26' . WORD BWAP, ONEPI SWAP, SEMIS 
014722 001446 '  

2470 i 
2471 014724 HEAD 206, 8-SKIPI 240, SBNIP, W V A R  j +**++ 6-SKIP 
2472 I VARIABLE - NUMBER OF SECTORS SKIPPED AT BEOINNINO OF DIBU. 
2473 I DEFAULT I S  56  DECIMAL (SKIP AN RT-11 DIRECTORY ). ALSO. TRACK 
2474 r ZERO I S  SKIPPED, FOR COMPATIBILITY. 
2475 014740 000070 .WORD 56. 
2476 I 

2477 014742 HEAD PB~,B-USEDI 240, S W D I  DOVAR I *++err S-USED 
2470 4 VARIABLE - NUMBER OF SECTORS USED ON ON ONE DIBU. 
2479 1 NDRMALLYI s-USED + s-SKIP = 1976. carnm2. - 26. OF TR 0). 
2488 814736 003600 . WORD 1920. 
248 1 
2482 014760 HEAD 284,  BHEW, 240, SKEW1 DOCOL 
2483 r SEOUENCE* -> TRACK SECTOR 
2484 114772 002054 '  RG3322' 014734 '  . WORD DUP, ONEPI SUSEDI AT1 QREATIZBRANI I$-. 

81511160 002176 '  R03532'  080144 '  
81SQW6 008836 

2483 8134110 014754 '  082176 '  RG3436' . WORD SU~EDI AT, SUB, SSKIP' 411 PLUS, SKEW1 
013n16 814736'  B412176' 0411634' 
0 1 3 W 4  014630'  

2406 0 1 3 W 6  002026'  0Ql0060' 0G8113 . WORD SWAP, L I T *  77. PLUS, SWAP 
0 1 5-4 00 1634 ' 0412826 ' 

2487 0134140 000122'  GQm812 . WORD BRAN, 2s-. 
2488 813844 014736'  0R2176' 8R1634' I * :  . WORD SSKIP, AT, PLUS, SKEW1 

015R52 814630'  
2409 R15Pl54 001446'  2s: . WORD SEMIS 
2498 I 

2491 0134156 HEAD 2061 NSETUPI 24G1 N E T ,  DOCOL r u+r*  NSETUP 
2492 i ADDR SEGUENCEI N -> ADDRN TRN SECN . . .  ADDRI TR1 SEC1 
2493 I THIS PREPARES A WHOLE SCREEN ( I F  NIB) FOR 'NRTS' OR 'NWTB'. 
2494 015072 003564'  001762 '  000060 '  . WORD ROT, OVER, L I T ,  128. STAR, PLUS* ROT1 ROT 

015180 000200 010454 '  801634 '  
0 1  3106 003564 ' 003564 ' 

2493 013112 001762'  001634 '  002528 '  . WORD OVER, PLUS* ONE, SUB, SWAP, ONE, SUB, SWAP 
013120 003436'  002026 '  002520 '  
015126 003436 '  002026 '  

2496 015132 060334 ' .WORD XDO 
2497 013134 800060'  000200 003436 ' 2s: . WORD L I T ,  128. 1 SUB, DUPI 11 SKEW, ROT 

015142 002054'  000360'  014770 '  
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. WORD L I T ,  -1 r XPLOO, a*-. 

. WORD DROP* S E M I S  

HEAD 203, RIW, 327, RW, DOCOL 
i READ OR WRITE 1024-BYTE SCREEN. 
i ADDR BLOCK* F L A Q ( R = l , W = 0 )  -> 

001 5 0 6  ' 0 0 2 5 2 0  ' 0 0 3 4 3 6  ' . WORD TOR, ONE, SUB* L I T ,  8. r STAR, FROMR 
000060' 0 0 0 0 1 0  0 1 0 4 5 4 '  
001 5 2 4  ' 

r CHANGE THE SCREEN # TO F I R S T  SEGUENCE #. 
8 I F  READ, SETUP AND READ 8 SECTORS 

0 8 6 1 4 4 '  88Q1034 080860' . WORD ZBRAN, I S - .  , L I T ,  8. r NSET, L I T ,  8. r NRTS 
0 B 0 0 1 0  0151717171f 0 B B Q b 0 '  
000010 m13772' 
0 6 0 1 4 4 '  R 0 8 8 3 0  0 8 5 1 0 4 '  . WORD ZBRAN, 2)-. 0 PDOTQ 

020 . BYTE 20 
1 0 4  1 1  1 123 . ASC I I / D I S K  READ ERROR / 
113 84Ql 122 
1 0 5  181 104 
040 lP lS  1 2 2  
122 1 1 7  1 a2 
040 

. EVEN 
0 0 7 5 7 4  ' .WORD Q U I T  
0 0 0 1 2 2 '  0 0 0 0 S 0  2 %  : . WORD BRAN, 3*-. 

i SETUP AND WRITE 8 SECTORS 
0000b0' 000010 0 1 5 0 7 0 '  1s: .WORD L I T t B . , N S E T , L I T , 8 . , N W T S  
000060' 0 0 0 0 1 0  0 1 4 2 4 0 '  
0 0 0 1 4 4 '  000030 0 0 5 1 0 4 '  . WORD ZBRAN, 4%-. I PDOTQ 

0 Z B  . B Y T E  20 
1 0 4  111 1 2 3  . A S C I I  / D I S H  WRITE ERROR/ 
113 0 4 0  1 2 7  
122 1 1 1  1 2 4  
1 0 3  0 4 0  1 0 3  
122 122 1 1 7  
122 

. EVEN 

. WORD Q U I T  
4 s :  
3* : . WORD S E M I S  
i 

. ENDC 
I 
j *+**++***+++**+ 
I 

i TRAP RECOVERY SECTION, R S X - l l H  
i 
i +*++*+++*+++**I 

i 

. I F N D F  ALONE i STAND-ALONE MUST HANDLE OWN INTERRUPTS. 
HEAD 205, TRAPS, 3 2 3 ,  TRAPS, DOCOL i **it+* TRAPS 

WORD CR, PDOTQ 
. BYTE 1 4  
. ASC I I /TRAP-ERROR, 
. EVEN 
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. WORD DOT, SWAP, UDOT: UDOT, QUIT 

. ENDC 

I F D F  R S X l l  
TRAPV: . WORD TRAP@, TRAP 1 D TRAP2, TRAP31 TRAP4, TRAPS 
TRAP@: CLR R 1 I TRAP # 0 

BR TRAP2 
TRAP 1 : MOV W l r  R l  I TRAP O 1 

ADD #6, SP i DROP MMU INFO 
BR TRAPZ 

TRAP2: MOV #2r R1 
BR TRAPZ 

TRAP3: MOV #3, R l  
BR TRAPZ 

TRAP4: MOV b4, R l  
BR TRAPZ 

TRAP5: MOV #5, R i  
BR TRAPZ 

I TO RETURN FROM TRAP HANDLER, SET UP STACK, ETC. FOR FORTH 'TRAPS' 
i DON'T USE RTT OR RT1. 
TRAPZ: MOV (SPI*,  - ( S )  i PC 

MOV (SP)+r - (S )  i PS 
WOV R l ,  - (S) I TRAP # 
HOV #TRAPS+2, I P  I EXECUTE 'TRAPS' 
NEXT 

I 

. ENDC 
i .*****+***+***** 
i 

1 TRAP RECOVERY SECTION, RT-11 
I 
i ..+************* 

. I F D F  R i l l  
TRAPZ: BCS 1 S 
I IF  CARRY CLEAR, TRAP 4 

MOV U4, R l  
BR 2 * 

1s: MOv W10, R l  
21: MOV (SP)+, - ( S )  

nov ~ s P ) ,  -1s) 
MOV R l r - ( S )  
nov 138, - ( 8 ~ )  
. TRPSET OTRAPBL, OTRAPZ 
R T I  
MOV #TRAPS+2: I P  
NEXT 
. ENDC 

r PC 
i PB 
I TRAP b 
i SO R T I  WILL  RESTORE PC TO '3*' 
i RE-SET TRAPS 

i EXECUTE 'TRAPS' 
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I NOTE - ' . W '  ( 'DM ' )  I S  USED ONLY FOR TESTINO - TO GET OCTAL OUTPUT 
I WHEN '. ' I S  NOT WORHINQ W R I N G  SYSTEM DEVELOPMENT. 
I 

I 
I HEAD 202,. WI 240, DW 
i NOV (S) ,  XOUT 
i ROL X OUT 
i R OL XOUT 
I MOV XOUT, IOCHR 
i ROR XOUT 
I B I C  4 1777761 10CHR 
I ADD #60, 1 OCHR 
I MOV IQCHR, -(S) 
I JSR R1, X C W T  
I MOV #Sa XCWNT 
IXLP: ROL XOUT 
I ROL X OUT 
i ROL XOUT 
I ROL X OUT 
I MOV XOUT, IOCHR 
I ROR X OUT 
i B I C  # 177770 ,  IOCHR 
I ADD #68, IOCHR 
I MOV IOCHRI -(S) 
I JSR R 1, XCOUT 
I DEC XCWNT 
I BNE X L P  
i MOV #40, IOCHR 
I MOV IOCHRI - ( S )  
I JSR R 1, XCOUT 
I NEXT 
I XMIT: . WORD PI 
I XCMJT: . WORD I 
i 
i 

i 

I 

I 
j ................................................................ 
1 

I THE FOLLOWINQ TWO D E F I N I T I O N S  ARE NOT PURE CODE, 80 THEY WERE 
I MOVED WREI  NEAR THE END OF THE DICTIONARY. 
I 
j ................................................................ 
I 

HEAD ~ ~ ~ , < I C O D E > ~ ~ ~ ~ ~ S E M I C , D O C O L  i **sit* i CODE 
I CREATE NEW DATA TYPE WITH CODE ROUTINE WRITTEN I N  ASSEMBLY. 

0 0 4 2 5 6 '  0 0 4 3 4 6 '  0 0 4 5 6 2 '  . WORD OCSPI COMP, PSCOD. LBRACI SMUDQ, SEMIS 
0 6 4 3 7 4 '  0 0 4 4 4 0 '  0 0 1 4 4 6 '  

i NOTE: LATER, THE ASSEMBLER W I L L  PATCH T H I S  D E F I N I T I O N .  
I 

HEAD 303, FORTH, 310, FORTH, DODOE 1 ***** FORTH 
. WORD DOVOC 
. WORD 120201 i DUMMY HEADER AT INTERSECTION 
. WORD TASK-10 

XXVOC: . WORD GI I THE VOCABULARY L I N K  (FOR FUTURE USE) 
HEAD 204 ,  TASK, 2401  TASK, DOCOL I ***+* TASK 
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.WORD SEMIS 
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1 *******+*****+t++*+*******++*****1)***********S*H*******O#++**** 

I 

I STACKS AND BUFFERS 
I 
1 *****************+********************************************** 
I 

j NOTE - 'UP', 'OPENF ', ' INTERMf1 AND D I S K  BUFFERS ARE 
I I N I T I A L I Z E D  AT COLD STARTI OR AT F I R S T  T I H E  THROUQH. 

. EVEN 
XDP: I DICTIONARY STARTS HERE 

. BLKB 8000. I FOR DICTIONARY AND COPlP. STACK 
I INCREASE T H I S  NUMBER TO USE A LARQER MEMORY S IZE .  
XSB: I START OF COMPUTATION STACK 

. BLKW 2 I I N  CASE OF EHPTY STACK 
I 

1 

I 
1 

I 
DBKBUF: I ROOM FOR 3 1K D I S K  BUFFERS 
I I N l T I A L I Z E  BUFFERS' UPDATE B ITS ,  AND TERMXNATINQ NULLS, TO ZERO. 
j NOTE - THESE BUFFERS ARE CLEARED AT COLD START, ANYWAY, 
I BECAUSE A STAND-ALONE BOOT HAY NOT I N I T I A L I Z E  H I Q H  HEMORYI 
I AND ALSO SO THAT THE NUMBER OR LOCATION OF BUFFERS CAN BE 
I CHANGED AT RUN TIME. 

.WORD R 

. BLKB 1024. 

.UORD R 

. WORD G 

. BLUE 1024.  

. WORD a 

. WORD Gl  . BLKB 1024. 

.WORD 0 
ENDBUF : i CAUTION - 'ENDBUF ' - 'DSKBUF' HUST BE  EXACT M T I P L E  
i OF THE BUFFER LENGTH PLUS 4. 
I 
I 

I 

I 
I 

'XT IB  'I 'XRB'. AND 'XUP ARE ONLY USED I N  BOOT-UP TABLE1 
I THEREFORE THE ARE48 DEFINED HERE CAN B E  HOVEDAT RUN TIME. 
XTIB:  . BLKW 42. i TERMINAL INPUT BUFFER 

. BLHW 30. I FOR RETURN STACK 
X R 0 7  
XUP: . BLKW 108 I ROOH FOR 100 USER VAR I ABLES 
I 
I 

. IFDF R T l l  
I DISK  HANDLER GOES HERE 
HANDLR: . WORD . +a 

. ENDC 
I 

i 

I NOTE - CHANCE.THE FOLLOWING L I N E  TO ' .ENDf I F  L I W I N Q  TO OTHER LANOUAOEB. 
.END ORIGIN  
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ABORT 887652R 
AB S 01R134R 
AGA I N A 12400R 
ALLOT RG3402R 
ALONE = RC141QIBl 
AND BG 1 302R 
ARRW 011724R 
AT 002 176R 
BACK 012114R 
BASE 003200R 
BBUF 002600R 
BCOMP 007032R 
BDIQS 812634R 
BEGIN  812136R 
B L  QI82352R 
BLANK R85654R 
BLH 083040R 
BLOCK 8 1 131 4R 
BRAN 008122R 
BSCR 0 0 2 q l 4 R  
BUFFE 011204R 
B U I L D  004612R 
BYE 013756R 
CAT G82216R 
CENT G07730R 
CF A 084(1W2R 
CL  802564R 
CMOVE 061070R 
COLD 067726R 
COLON 88231 4R 
COMMA BK3416R 
COMP R84346R 
CON R82406R 
CONT R83132R 
COUNT R04670R 
CR 00 1656R 
CREAT 006700R 
CSP 003236R 
CSTOR 002270R 
CURR 003150R 
DABS 8 l a l 6 2 R  
DDOT 813126R 
DDOTR G13G40R 
DDUP GG3644R 
DEC Ql84510R 
D E F I N  RG7532R 
DF I ND 006336R 
D I O  0 12734R 
D I Q I T  000400R 
D l 0 8  013010R 
D L I N E  011524R 
DL  I TE 007 124R 
DMINU 88 1734R 
DO R 12230R 
DOCOL BR2340R 
DOCON ReI2420R 
DODOE A04646R 

DOES 
DOT 
DOTO 
DOTR 
DOUSE 
DOVAR 
DOVOC 
DP 
DPL 
DPLUS 
DR I V2 
DRONE 
DROP 
DRZER 
DSKBUF 
DTRAI  
DUP 
ECELL 
EDIOS 
ELSE 
E M I T  
ENCL 
ENC 1 
ENC 2 
ENC3 
ENC4 
END 
ENDBUF 
ENDIF  
EQUAL 
ERASE 
ERROR 
EXEC 
EXPEC 
F A  I LED 
FAST 
FCOMP 
FENCE 
FILL 
F I R S T  
FLD 
FLUSH 
FORQE 
FORTH 
FROMR 
QFORTH 
00 
QREAT 
HERE 
HEX 
HLD 
HOLD 
I 
I DDOT 
I F  
I MMED 
I N  

INDEX 8 1 3320R 
INTER 807274R 
I P  =%PI80004 
KEY 001030R 
LATES R03742R 
LBRAC 004374R 
LEAVE 00 1 466R 
LESS 003502R 
LF A 003762R 
L I M  I T 003026R 
L I N K  = 815412R 
L I N K 2  - 0 1 5 4 1 2 1  
L I S T  813216R 
L I T  800060R 
L I T E R  8 0 ' 7 0 6 6 ~  
LOAD 011642R 
LOOP 812236R 
MAX 8 1 6236R 
MESS 011550R 
M I N  0 10206R 
MINUS 001712R 
MLOOP 600566R 
MOD 0 10534R 
RSLAS 810352R 
HSMOD 0 10620R 
MSTAR 0 18266R 
MTBUF 011006R 
NFA 804020R 
NOFABT 000560R 
NOFSTl  R00604R 
NRTS R13772R 
NSET 815070R 
NULL 805476R 
NUMB 006206R 
NUTS 014240R 
OCTAL 004334R 
OFSET 003 1 14R 
ONE 002 320R 
ONEP 003322R 
OR 001322R 
O R I O I N  800000R 
OUT 003064R 
OVER 801762R 
PABOR 806312R 
PAD 8 0 5 7 2 4 8  
PAREN 807552R 
PBUF 610656R 
PCR 013714R 
PDOTQ 005104R 
PEMIT 013574R 
PF A 004046R 
P F  1 ND 000506R 
PKEY 8 13624R 
P L I N E  G11462R 
PLOOP G 12306R 
PLUS 081634R 
PNUMB 806872R 

POR I Q  882632R 
PGTER 8 13666R 
PREV 003310R 
PSCOD 904562R 
PSTOR R02872R 
QALIQ 805226R 
GCONP 0 0 4  1 32R 
OCSP 004256R 
QERR 004120R 
QEXEC 064202R 
OLOAD 004314R 
QPA I R  004232R 
QSTAC 8 0 7 2  14R 
OTERH R01044R 
QUERY 003446R 
QUEST 013160R 
QUIT  887574R 
R 00 1540R 
RBRAC 004412R 
REPEAT 012430R 
RNUM 003250R 
ROT 003964R 
RP =X000006  
RPSTO G01426R 
R TS 0 14470R 
RW 015174R 
RXCS = 177170 
RXDB = 177172 
R ZERO 002664R 
8 =%000005  
SCR 003076R 
BCSP 864074R 
SEMI  0 0 2 3 3 4 R  
SEMIC 813352R 
SEMIS B01446R 
S l O N  0 1 2 7 0 6 R  
SKEW 0 1 4 7 7 0 R  
SKEW1 014630R 
SLASH 0 103 14R 
SLHOD 0 10474R 
SWW A04440R 
SPACE 003622R 
W A C S  (1112576R 
W A T  A01366R 
SPBTO 88 1406R 
SSKIP  814736R 
BSLA 010376R 
SSIlOD 0 1 0 3 5 4 R  
STAR 010434R 
STATE 003 164R 
STOD 010106R 
STORE 002242R 
SUB 003436R 
BUSED R 14754R 
SWAP mm2026~ 
SZERO R02652R 
TASK 8 1 5 4 2 2 1  

THEN 012214R 
THREE 002540R 
1 I B  0024761 
T I C K  011764R 
TObOt  002 124R 
TOR 00 1 306R 
TRAV 083674R 
TRIAD 0134BBR 
TWO 002530R 
TWOP 003340R 
TYPE 004714R 
U =X000003  
U D I V  001226R 
U W T  01317M 
ULESS 007 134R 
U W L T  001 144R 
U N T I L  0 12336R 
UPDAT 0 10740R 
UPPER 0 0 6 4  16R 
USE 063274R 
USER 062466R 
USLAS 00 12 1 4R 
USTAR 00 1 132R 
VAR 002442R 
V L  1 S T  0 13470R 
VOCAB 007444R 
VOCL 002774R 
W =%000002 
WARN 002730R 
WENT 0 1 0 0 i 2 R  
WILE 812554R 
WIDTH B 0 2 7  12R 
WORD 0 0 5 7 5 0 R  
WTS 0 14546R 
W 2  a10016R 
XDO 000334R 
XDP 01 5426R 
XLOOP 000202R 
XMATCH 000344R 
XOR 001340R 
XPLM) 000250R 
XR0 = 043436R 
X S 0  033 126R 
X T I B  043146R 
XUP 043436R 
XXBL 007606R 
XXB2 007636R 
XXD2 006726R 
XXD6 007106R 
XXEA 087340R 
X X E l  006472R 
XXE2 006430R 
XXE3 006404R 
XXE4 007276R 
XXE3 007326R 
XXE6 007332R 
XXE7 087372R 
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XXFA 006324R 
XXF3 006074R 
XXF4 007364R 
XXFS 007370R 
XXF6 006244R 
XXF7 896312R 
XXC4 GlB6170R 
XXOS nA6162R 
XXI  i m n s 7 7 4 ~  
X X I 2  BA6000R 
X X J l  Cl83550R 
XXJ2 805554R 
XXJ4 GRS560R 

XXK l  
XXKZ 
XXK3 
XXK4 
XXK3 
X X L l  
XXLZ 
XXL3 
XXL6 
XXL7 
X XN 1 
X XN2 
XXN3 

. ADS. AQIGIMIB 000 
8 4 3 6 3 6  001 

ERRORS DETECTED: 0 

VIRTUAL HEMORY USED: 2 4 3 4  WORDS ( 10 PAGES) 
DYNAMIC MEMORY: 1 8 6 9 4  WORDS ( 71 PAQES) 
ELAPSED T IHE :  00: 01 : 5 1  
FORTH* FORTHmFORTH 

X XN4 
XXNS 
XXRA 
XXRB 
XXR 1 
XXRZ 
XXR3 
XXR4 
X XR 5 
XXR6 
X XR7 
XXTA 

X X T l  
XXT2 
XXT3 
XXT4 
XXT5 
XXT6 
XXT7 
XXVOC 
XXWA 
XXW3 
XXW4 
XXW3 

XXWb 
XXW7 
X X Z l  
x x z 2  
XXZ3 
x x z 4  
xxz3 
XXZ6 
ZRRAN 
ZEQU 
ZERO 
ZLESS 
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I BOOT BLOCK. B o a t  Block 
I 
8 T H I S  CODE I S  I N  TRACK 1 SECTOR 1 OF THE DISK. FOR S T A N D - A L M  BOOT. 
I 
I T H I S  BOOT BLOCK READS A 2-SECTOR LOADER ( 2 3 6  BYTES) I N T O  THE LAST 
I as6 e v r E s  OF THE FIRST 8~ OF HEHORY. THIS LOADER IS ON DISK IN THE 
I LAST TWO SECTORS OF SCREENS 4 0 - 4 7  OF THE 'F0RTH.DAT' FILE ( THESE 
I ARE SECTORS 26 AND 30 - OCTAL - OF TRACK 21). WHEN THE LOADER 
1 EXECUTES I T  READS I N  THE REST OF THE BINARY I W Q E  (STARTINO AT 
r ZERO) AND BRANCHES TO ADDRESS 1000 TO START EXECUTION OF THE 
I LOADED PROORAM. THE LOADER* WHICH I S  TABLE-DRIVEN, I S  CREATED 
I AND WRITTEN TO D I S K  BY FORTH SCREENS 36 AND 37. 
I 
ORIQIN :  NOP 

DR SETUP 
. 4 3 R I 6 I N + 2 0  

.WORD 6 4  

.WORD 3 4 0  
. =ORIQIN+34 
ERROR: HALT 
SETUP: MOV e l 7 4 0 0 0  R 0  

MOV # 1000, EP 

I I O T  TRAP - USED FOR WAIT UUBROUTINE 
I SET PRIORITY  7 

I 2-BECTOR LOADER WILL START AT 1 7 4 0 0  

MOV #177170,  R 4  
I OT 4 WAIT FOR D I S K  TO F I N I S H  
BR CONTIN i S K I P  OVER INTERRUPT VECTOR 

. =ORIOIN+60 
.WORD ERROR I HALT I F  TERMINAL INTERRUPT 
. WORD 3 4 1  I FLAO (WHICH HALT)  

WAIT: TST ( R 4 )  I T H I S  SUBROUTINE I S  CALLED BY I O T  
B E 0  U A I T  1 WAIT FOR SOMETHING 
BM I O R I Q I N  I I F  ERROR, BTART OVER (BRANCH TO ZERO) 

RETURN: R T I  
. t O R I G I N + 1 0 0  

. WORD RETURN I I F  CLOCK INTERRUPT, &ST R T I  

. WORD 3 4 0  
CONTIN: MOV R4, RS i PUT it177172 

TST (RS)+  I I N  R 3  
MOV #26, R 1 i READ SECTOR 26 F I R S T  

RDLOOP: MOV #7, ( R 4 )  8 START THE READ OPERATION 
I OT r WAIT (FOR TRANSFER FLAQ) 
MOV R I P  ( R 3 )  I MOVE SECTOR # TO CONTROL REOISTER 
I O T  
MOV #21, ( R 5 )  I HOVE TRACK # 
I O T  
HOV #31 ( R 4 )  I EMPTY BUFFER COMMAND 
I OT 

CHLMIP: MOVE (RS),  (RR)+ I T H I S  LOOP ROVE8 200 CHARACTER5 
I OT 
TSTB ( R 4 )  r TEST FOR TRANSFER FLAQ 
EM I CHLOOP 

i WHEN OET HERE, DONE TRANSMITTING ONE SECTOR'S CHARACTERS 
CMP W26, R 1 1 QO AROUND AQAIN I F  TRACK WAS 26 
BEQ 11 
JMP ORIQIN+1740@ 1 ELSE JUHP TO THE LOADER AT 1 7 4 0 0  

11: MOV #30, A 1 I SECOND (AND LAST)  T I N E *  READ SECTOR 30 
BR RDLOOP 
. END 
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CHLOOP RRRl42R 
CONTIN ARR104R 

. ADS. mmmm0 m0 
RGGl172 8 8 1  

ERRORS DETECTED: 0 

ERROR 0WtR34R 
ORIGIN 0ORO00R 

VIRTUAL MEMORY USED: 89 WORDS ( 1 PAOES) 
DYNAMIC MEMORY: 18694 WORDS ( 7 1  PACES) 
ELAPSED T IME: 00:  00: 04 
BOOT, BOOT - B O T  

RDLOOP RGi0114R 
RETURN A00072R 

SETUP B00036R  W A I T  0 0 0 0 6 4 R  




