
* 
* LANGUAGE SYSTEM GLOBALS 
* 
MACRO BOOL SCALAR 
MACRO PROC SCALAR 
MACRO REPEAT WHILE TRUE DO 
MACRO EIJDREPEAT ENDWHILE 
MACRO UNLESS IF NOT 
MACRO ENDUNLESS ENDIF 
MACRO UNTIL WHILE NOT 
MACRO ENDUNTIL ENDWHILE 
MACRO MOD REM 
CONSTANT IDLENGTH 60 
STRING PROMPT [ 4] 
MACRO MESSAGE(M) OUTLINE(M) 
MACRO ERRMSG ( M) _ MESSAGE ( M) & ERRFLAG _ TRUE 
BOOL ERRFLAG 
* 

1 
IIT II 

11c II 

IID II 

II s II 

CONSTANT TAILSIZE 
STRING TEXTSEG 
STRING CODESEG 
STRING DEBUGSEG 
STRING DATASEG 
STRING CAPSEG II• II 

* 
CONSTANT PNAHEMAX 7 
CONSTANT FNAMEMAX PNAMEMAX + TAILSIZE 
* 
BOOL LOADED 
STRING PROGNAME [ PNAMEMAX] 

STRING TEXTNAME [ FNAMEMAX] 
STRING CODENAME [ FNAMEMAX] 
STRING DEBUGNAt-1E [ FNAMEMAX ] 
STRING DATANAME [ FNAMEMAX] 
STRING CAPNAME [ FNAMEMAX] 

* 
* PRINT-SEGMENT SEGMENT NAME 
* 

* 
* 

STRING PSNAi•lE [ FNAMEMAX ] 

BOOL RTLOADED 
STRING RUNTNAME [ PNAMEMAX] 

STRING RTEXTNAME [ FNAMEMAX] 
. STRING RCODENAME [ FNAMEMAX] 

STRING RDEBUGNAME [ FNAMEMAX] 
* 
MACRO NBLOCKS _ DIRSIZE(TXSEG) - 1 
MACRO INVALID(BLK) _ NOGOOD(TXSEG,BLK) 
MACRO RTIHVALID(BLK) _ NOGOOD(RTXSEG,BLK) 
* 
* 
CONSTANT LOCALLY 0, GLOBALLY 1 
CONSTANT GLOBLK 1 



STRING GLOBNAME 
* 
MACRO PCHECK 
MACRO RCHECK 
MACRO GCHECK 
* 

"GLOBAL" 

UNLESS LOADED DO FRETURN 
UNLESS ( RUNFLAG = 1 OR RTLOADED) DO FRETURN 
IF INVALID(GLOBLK) DO (ERRMSG("GLOBALLY INVALID&M")&RETUR 

MACRO SCHECK UNLESS HAVE\STATE DO FRETURN 
BOOL HAVE\STATE 
MACRO PROCSEG(R) (IF (R) THEN RCDSEG ELSE CDSEG) 
MACRO DBUGSEG(R) _ (IF (R) THEN RDBSEG ELSE DBSEG) 
* 



* 
* STRING STUFF 
... 
M~CRO CLEAR ( S ) _ SETS ( (S), 0, 0 ) 
CONSTANT BLANK_' ',BLANKS_ '&167', CRESC _ '&U', 

BLOT '$', BELL '&G', RUBOUT '&137', 
CARRET '&M', NUL '&140' 

CONSTANT NONCHAR -1 
MACRO REAL ( CHAR ) _ ( (CHAR) # NONCHAR 
... 



* 
* MACHINE-DEPENDENT STUFF 

CONSTANT CPW _ 4; 
CONSTANT WPW 1; 
CONSTANT INSTl _ O; 

* 

*CHARS/WORD 
*1 FOR SIMPLE, 2 FOR QSPL 
* ADDR OF 1ST INST IN FUNCTION 

* ( 0 FOR SIPU, 8 FOR APL ) 

CONSTANT BPW 2; * INST BYTES PER WORD 
* ( 2 FOR SIPU, 4 FOR APL ) 

CONSTANT LSZW 35; * LINE-SIZE IN WORDS* 
CONSTANT LSZ LSZW * CPW; * LINE SIZE IN CHARS* 
* 
STRING CSTRING [ LSZ 
STRING TARGET [ LSZ 
* 
FIELD LASTCHAR(0:24,31) 
MACRO MORELINE (WORD)_ ((WORD)SLASTCHAR#CARRET) 

* LINE POINTERS AND WINDOWS 

FIELD SEGMENT ( 0 THRU 1 TO VECTOR ), BLOCK ( 2 ) 
* 
*LINE POINTERS 
* 
FIELD LINE ( 3 ), STR ( 4 THRU 6 ), STARTX ( 7 ), ENDX ( 8 ) 
CONSTANT NPTRS 8, PTRSIZE 9 
VECTOR PTRVEC [ NPTRS PTRSIZE WORD ] 
REFERENCE CURRENT,SEARCH,IPTR1,IPTR2 
CONSTANT NONAME -1 
VECTOR PTRNAME [ NPTRS] _ •• 

NON AME, NON AME, NOUAME, NONAME, 'A' , 'B' , 'C' , 'D' 
MACRO PTRADDR(I) _ (@PTRVEC[I]) 
MACRO MAKENULL(P) _ P ■ BLOCK _ 0 
MACRO NULL(P) _ ((P) 0 BLOCK = 0) 
MACRO SETPOINTER(P,Q) _ BCOPY(P,Q,PTRSIZE) 

* WINDOWS 
* 
FIELD BARRAY ( 3 THRU 4 TO VECTOR), BUFFER ( 5 
MACRO BLENGTH ( W ) _ ( ( ( H) ■ BARRAY ) $ VDSIZE 
CONSTANT NWINS 4, WINSIZE 6 
VECTOR WINVEC [ NWINS WINSIZE WORD] 
REFERENCE TXWINDOW,GDBWINDOW,CDBWINDOW,CCDWINDOW 
MACRO WINADDR(I) _ (@WINVEC[I]) 
* 



* 
* TEXT BUFFER 
* 
SCALAR TSZ 
VECTOR TARRAY 
SCALAR TLENGTH, TLINES 
* 
* GLOBAL STATE VARIABLES 
* 
BOOL WRAP 
SCALAR SCOPE 

* DID THE USER PROGRAM JUST TRAP? 

BOOL USERTRAPPED 
* 



* 
* EX-SIMULATED EXTERNAL-SEGMENT-FIELD MACHINERY 
* 

* 
* 

MACRO XFIELD ( NAME, XWORD, XLBIT, XRBIT ) _ •• 
FIELD NAME ( XWORD: XLBIT, XRBIT ) 

MACRO GETFIELD (A, F ) _ A ■ F 
MACRO PUTFIELD (A, F , X) _ A ■ F X 

* GENERAL-PURPOSE FIELDS FOR ACCESSING USER-PROG WORDS 
* 
* ADDRESS AND SIZE OF STATEWORD 
* 

REFERENCE STATEWORD 
CONSTANT SW\SIZE _ 4 

* SIPU STATEWORD FIELDS 

* 

XFIELD 
XFIELD 
XFIELD 
XFIELD 

SWSBASE, 0, 0, 15 ) ; 
SWLBASE, 1, 0, 15 ); 
SWOPCODE, 2, 0, 15 ); 
SWWl, 3, 0, 15 ); 

XFIELD 
XFIELD 
XFIELD 
XFIELD 

SWLTOP, 0, 16, 31 ) 
SWFLAGS, 1, 16, 31 ) 
SWTRAPCLASS, 2, 16, 31 
sww 2, 3, 16 , 31 ) 

* SIZE OF STACK FRAME 
* 

CONSTANT FRSIZE 4 
MACRO FIND\FRAME ( F) _ •• 

SETREFSIZE ( @DTSEG[(F)+(STATEWORD ■ SWSBASE)] , FRSIZE) 
* 
* SIPU STACK FRAME FIELDS 

* 

XFIELD ( SFACC, 0, 0, 31 ) 
XFIELD ( SFLACC, 0, 0, 15 ); XFlELD ( SFRACC, 0, 16, 31 ) 

XFIELD ( SFEXACC, 1, 0, 31 ) 
XFIELD ( SFLEXACC, 1, 0, 15 ); XFIELD ( SFREXACC, 1, 16, 31 ) 

XFIELD ( SFPCTR, 2, 0, 15 ); XFIELD ( SFFBASE, 2, 16, 31 ) 
XFIELD ( SFCALLDATA, 3, 0, 15 ) 

XFIELD ( SFRUNT, 3, 0, 0 ) 
XFIELD ( SFNOFAIL, 3, 1, 1 ) 
.. .CIELD ( SFOPCALL, 3, 2, 6) 
.. FIELD ( SFBLKNO, 3, 7, 15 ) 

XFIELD ( SFLASTLBASE, 3, 16, 31 

CONSTANT FCMARKER 1777778; * SPECIAL LASTLBASE AT BOTTOM OF STACK* 

REFERENCE ENV; * CURRENT ENVIRONMENT FRAME FOR DEBUGGING* 



* COMPUTATION STACK 
* 
CONSTANT CSFSIZE 6; * SIZE OF FRAME IN COMP STACK 
CONSTANT MAXCOMPS _ 3; * MAX NO OF COMPUTATIONS ALLOWED 
VECTOR COMPSTACK [ MAXCOMPS CSFSIZE WORD ] 
REFERENCE CSFR; * POINTER TO TOP CSF 
SCALAR COMPLEVEL; * COMPUTATION LEVEL COUNTER 
* 
FIELD CSFFRAME ( 1 ); 
FIELD CSFPCTR ( 2 ); 
FIELD DOSAVEDCODE ( 3 ); 
FIELD IMMEDLINE ( 4 ); 
FIELD IMMEDTRAP ( 5 ); 
FIELD CSFFLAGS ( 6 ); 
* 
* DEBUGGER BLOCK HEADER 
* 

* BOTTOM FRAME OF COMP IN USER STACK 
* PCTR SAVED FROM TOP FRAME 
* FLAG: MUST DO SAVED CODE TO RESUME? 
* LINE NO OF THE IMMED ■ STMT ■ 

* ADDR OF TRAP BYTE ENDING IMMED STMT 
* FLAGS FROM STATEWORD 

MACRO FIND\DBHDR ( A SETREFSIZE ( @A[0], 3 ) 
* 
* DEBUGGER BLOCK AND LINE-TABLE FIELDS 

FIELD LTEISAVE ( 0: 0,12 ) 
FIELD LTEFLAGS ( 0: 13,15 ), LTEBREAK ( Q: 13,13 ), •• 

LTESTEP ( 0: 14,14 ), LTETSTEP ( 0: 15,15 ) 
FIELD LTECODEPTR ( 0: 16,31 ) 
CONSTANT LTENULL 0 
* 
* CURRENT LINE TABLE ENTRY 
* 
SCALAR LTE 
* 
* CURRENT SYMBOL-TABLE ENTRY 
* 
REFERENCE STE 

VECTOR STEVEC [ 2] 

MACRO ISFUNCTION ( STE)_ ((STE) ■ STYPE=SFUNC) 

* 
* FIELDS IN FUNCTION NUMBERS 
* 
FIELD FNRUNT ( Q: 16,16 ) , FNBLK ( 0: 23,31 ) 
MACRO FNUMBER(RUNT,BLK) _ OR (RUNT@ FNRUNT, BLK@ FNBLK ) 
MACRO STEFUNCNO ( E) _ GETFN ( (E).SVALl ) 
MACRO GETFN ( X) _ MASK\OUT ( FNJUNK, X) 
FIELD FNJUNK ( 0: 17,22 ) 
MACRO MASK\OUT ( F, X ) _ AND ( (X), EOR ( (-1) @ F, -1 ) ) 
* 



* 

MACRO DM_MACRO 
DM DI_SCALAR 
DM DS_RING 
DM DV_VECTOR 
DM DC_CONSTANT 
DM DF_FIELD 
DM DR_REFERENCE 
DM DEQV_EQUIVALENCE 
DM LSH_SHIFT-
DM RSH_SHIFT 

DF LEFT16(Q:Q,15) 
DF RIGHT16(Q:16,31) 
DF RIGHTl(0:31,31) 



DC NcHWD_4;*NUMBER OF CHAR PER WORD 
DC NWDCON_l;*NUMBER OF WORDS PER CONSTANT 

*DEBUGGER BLOCK DECLARATIONS 

DF VRGAPTR(0:0,15) 
UF VRGPTR(0:16,31) 
..,F VRGLMT(l:0,15) 
~•-,j:• 
_/ ... STFREE(2:16,31) 
DF HCSIZE(l:16,31) 
DC HCBASE 3 -
DF LTBASE(2:16,31) 
DF LTSIZE(2:0,15) 

*SYMBOL TABLE ENTRY DECLARATIONS 

DC SDISP_2 
DF SCHAIN(0:16,31) 
DF STYPE(0:7,9) 
DC SCONST_l,SVAR_2,SMACRO_3,SOPER 4 
DC SLABEL_5, SFUllC_6, SVCONST_7 
DF SPD(0:0,0) 
DF SVTYPE(0:1,3) 
DF SRTYPE(0:4,6) 
DF S,-,ACC(0:1,6) 
. C -~CALAR_4,SVECTOR_l,SREF 2,SDESC 3,SANY 7 
DF SLG(0:10,10) 
DC SG_0, SL_l 
DF SVAL(l:0,31) 
DF SVALl(l:0,15) 
DF SVAL2(1:16,31) 
DF SVALl0(l:1,6) 
DF SVALll(l:7,15) 
DF SVALlS(l:0,0) 
07 SSIZE(0:11,15) 
DF SNAME1(2) 
DF SNAME2(3) 
DF SCVAL(2) 
DF SWD0(0) 
DF SPWD0(0:0,15) 



*BUFFER ROUTINE DECLARATIONS 

DC NBUF_7;*NUMBER OF BUFFERS 
VECTOR BUFBASE[NBUF VECTORS] ;*VECTOR DESCRIPTORS FOR BUFFERS 
OM BUFSIZE(XX)_BUFBASE[XX]$VDSIZE 
VECTOR BUFSEG[NBUF VECTORS] ;*SEGMENT DESCRIPTOR OF BLOCK IN BUFFER 
VECTOR BUFBLK[NBUF] ;*BLOCK NUMBER OF BLOCK IN BUFFER 
VECTOR BUFREF[NBUF REFERENCES] ;*REFERENCES FOR BUFFERS 
DC GDBBUF_0,CDBBUF_l,CCDBUF_2,CTXBUF_3,TTBUF_4,TLBUF_5,TNBUF_6 
DEQV GDBBASE=BUFBASE[GDBBUF] ;*GLOBAL DEBUGGER BLOCK 
DI1 GDBSIZE_GDBBASE$VDSIZE 
DEQV GDBREF=BUFREF[GDBBUF] 
DEQV CDBBASE=BUFBASE[CDBBUF] ;*CURRENT DEBUGGER BLOCK 
OM CDBSIZE_CDBBASE$VDSIZE 
DEQV CDBREF=BUFREF[CDBBUF] 
DEQV CCDBASE=BUFBASE[CCDBUF];*CURRENT CODE BUFFER 
OM CCDSIZE_CCDBASESVDSIZE 
DEQV CTXBASE=BUFBASE[CTXBUF] ;*CURRENT TEXT BUFFER 
OM CTXSIZE_CTXBASE$VDSIZE 
DEQV TT=BUFBASE[TTBUF] ;*TOKEN TABLE 
OM TTSIZE_TT$VDSIZE 
DEQV TLBASE=BUFBASE[TLBUF] ;*TEMP LINE TABLE 
OM TLSIZE_TLBASE$VDSIZE 
DEQV TNBASE=BUFBASE[TNBUF] ;*BLOCK STACK TABLE 
OM TNSIZE_TNBASESVDSIZE 

*RUNTIME FLAG 

DI RUNFLAG, MEASFLAG 



* CAPABILITY SLOT ASSIGNMENTS* 

* 

CONSTANT BIG 177777B; * MAX SIZE VECTOR* 
MACRO EXT\VECTOR(V) _ •• 

CONSTANT EVTEMP _ ALLOCATE\CAPS(l) ! .. 
VECTOR V [ BIG EXTERNAL EVTEMP) 

EXT\VECTOR RTXSEG );*RUNTIME TEXT SEGMENT 
EXT\VECTOR RDBSEG ) ; *RUNTIME DEBUGGER SEGMENT 
EXT\VECTOR RCDSEG );*RUNTIME CODE SEGMENT 

EXT\VECTOR TXSEG );*USER TEXT SEGMENT 
EXT\VECTOR DBSEG );*USER DEBUGGER SEGMENT 
EXT\VECTOR CDSEG );*USER CODE SEGMENT 

EXT\VECTOR ( DTSEG );*DATA SEGMENT 
EXT\VECTOR ( CLSEG );*CLIST SEGMENT 

EXT\VECTOR 

EXT\VECTOR 
EXT\VECTOR 

EXT\VECTOR 
EXT\VECTOR 
EXT\VECTOR 
EXT\VECTOR 

PSSEG );*PRINT-SEGMENT SEGMENT 

AUXTXSEG );* AUX TEXT SEGMENT 
AUXDBSEG );* AUX DEBUGGER SEGMENT 

CDSCOM );* COMPILER CODE SEGMENT 
RCDSCOM );* COMPILER RUNTIME 
DTSCOM );* COMPILER DATA SEGMENT 
CLSCOM );* COMPILER CLIST SEGMENT 

CONSTANT PRCAP 
1...0NSTANT TCAP 

ALLOCATE\CAPS ( 1 ) 
ALLOCATE\CAPS ( 1 ) 



DC DiRESIZE_2;*DIRECTORY ELEMENT SIZE 

*SEGMENT INPUT-OUTPUT ROUTINES 

DM DBI(WW,XX,YY,ZZ)_VCOPY(ZZ,SUBVEC(WW,YY,XX),XX);*READ BLOCK 
DM DBO(WW,XX,YY,ZZ)_VCOPY(SUBVEC(WW,YY,XX) ,ZZ,XX);*WRITE BLOCK 

*SEGMENT ACCESS ROUTINES 

* 

DM SEGSIZE(XX)_XX[0]SRIGHT16 
OM SSEGSIZE(XX,YY)_(SET\LENGTH(XX$VDCAP,YY)&SEGSIZE(XX)_YY) 
DM DIRSIZE(XX)_XX[1]$RIGHT16 
DM BLKBASE(XX,YY)_XX[(YY) LSH l]SLEFT16 
OM HLKHEAD(XX,YY)_XX[(YY) LSH l]SRIGHT16 
DM BLKSIZE(XX,YY)_XX[((YY) LSH l)+l]SLEFT16 
OM BLKINFO(XX,YY)_XX[((YY) LSH l)+l]SRIGHT16 
DF HDRNFA(SIGNED 0:26,31);* -( WORDS OF FORMAL ARGUMENTS+ 1 ) 
DF HDRNL(0:16,23);*NUMBER OF WORDS OF LOCAL VARIABLES+ 4 
DF BLKINVALID(0:Jl,Jl);*CODE FOR BLOCK INVALID 



* 
* GLOBALS FOR LINE COLLECTOR 

* 

* 

* 
* 

* 
* 
* 

* 

SCALAR LCINIT 
REFERENCE OLDLINE, HEWLINE 
STRING LINEl[LSZ], LINE2[LSZ], HOLD[LSZ] 
SCALAR CHAR, TCHAR, SCHAR 
SCALAR INSMODE 

SCALAR OLDTEMP, NEWTEMP 
MACRO OLDSAVE RPSAVE(OLDLINE,OLDTEMP) 
MACRO NEW SAVE _ WPSAVE (NEWLINE, NE~nEMP) 
MACRO OLDRESTORE _ RPRESTORE(OLDLINE,OLDTEMP) 
MACRO NEWRESTORE _ WPRESTORE(NEWLINE,NEWTEMP) 

MACRO RPRESET ( s 
MACRO RPSAVE ( s, T 
MACRO WPSAVE ( s, T 
MACRO RP RESTORE ( s, 
MACRO \'JPRESTORE ( s, 

REFERENCE EXCHTEMP 
MACRO EXCHANGE(A,B) 

S.SDFPTR 0 
T S.SDFPTR 
T S.SDRPTR 

T ) S.SDFPTR T 
T ) S.SDRPTR T 

EXCHTEMP A & A 

VECTOR TABS [ LSZ 8 BIT] 

MACRO DISTANCE(S) _ S.SDFPTR 
MACRO COMPLAIN_ COUT ( BELL 
* 

B & B EXCHTEMP 



* 
* FREE-STORAGE PuOL 
* 

VECTOR FREEPOOL [ 10000 ] 
END 



FUNCTION SEO() 

* PRODUCTION-MODE FRONT-END 

END 

SCOPY ( PROMPT, 
RUN () 
RETURN 

II • II 



FUNCTION ACTIVE ( REFERENCE P 
* 
* ACTIVE ACTIVATES A NON-NULL POINTER P, OR FAILS IF 
* P WAS NULL. 
* 

END 

IF NULL ( P ) DO 
RETURN FALSE 

ELSE DO 
SELWINDOW ( TXWINDOW , P 0 SEGMENT, P 0 BLOCK ) 
RETURN TRUE 

ENDIF 



FUNCTION ADDR\LENGTH ( VECTOR CD, PC) 

*GIVEN CODE VECTOR 'CD' AND P-CTR OF OPERAND 'PC' 
*RETURN LENGTH OF OPERAND IN HALF WORDS 

FIELD ABITS ( 0 : 23, 27 ) , BIT16 ( 0 : 16, 16 ) 

IF CD[PC) $ BIT16 = 0 AND CD[PC) $ ABITS = 1 DO 
RETURN 2 ;*LONG FORM ADDRESS 

ELSE DO 
RETURN 1 ;*SHORT FORM ADDRESS 

ENDIF 
END 



FUNCTION ADVANCE ( PROC MOVE , REFERENCE POINTER, REFERENCE LIMIT ) 
* 
* ADVANCE STEPS THE POINTER TO THE NEXT LINE, BUT 
* FAILS IF THE POINTER WOULD HAVE PASSED LIMIT 
* (I ■ E ■ = LIMIT ON ENTRY) OR IF MOVE PROC FAILS ■ 

* 
IF POINTER.BLOCK= LIMIT-BLOCK AND 

POINTER.LINE = LIMIT.LINE DO 
FRETURN 

ELSE DO 
MOVE ( POINTER :FRETURN) 
RETURN 

ENDIF 



FUNCTION AFPROC() 
* 
* APPEND-FUNCTION COMMAND 
* 

PCHECK 
* 
IF CMDMOVE ( IPTRl :FRETURN ) DO 

APFUNC ( IPTRl :GOTO EMPTY ) 
ENDIF 
RETURH 
* 

EMPTY: 
ERRMSG 
RETURN 

END 

"TEXT BUFFER EMPTY&M" ) 



FUNCTION ALPHABETIC ( SCALAR C) 
RETURN 'A' <= C AND C <= 'z' 

END 



FUNCTION ALPHANUMERIC ( SCALAR C ) 
RETURN ALPHABETIC ( C) OR NUMERIC ( C) 

END 



FUNCTION AMATCH ( STRING TARGET, STRING SUBJECT ) 
* 
* AMATCH LOOKS FOR TARGET ANYWHERE IN SUBJECT STRING. 
* (I ■ E ■ ARB TARGET ) 
* IT RETURNS TRUE OR FALSE. ALL MULTIBLANK SUBSTRINGS 
* ARE CONSIDERED EQUIVALENT ■ 

* 

END 

RING TARG, SUBJ, ALIGN 
SCALAR TC, SC, TARGETPTR 

TARG TARGET. SDVD 
TARGETPTR TARGET. SDRS 

ALIGN SUBJ SUBJECT. SDVD 
ALIGNPTR SUBJECT ■ SDRS 

REPEAT 
SUBJPTR 
TARGPTR 

ALIGNPTR 
TARGETPTR 

* LEADING BLANK IN TARGET MAY MATCH MULT BLANKS IN SUBJECT* 

IF FRONT(TARG :-!)=BLANK AND FRONT(SUBJ :-!)=BLANKS DO 
PUTF ( TARG ) BLANKS 

ENDIF 

* MAIN SCAN LOOP* 

WHILE ( TC_GETF ( TARG: RETUR1~ TRUE) ) = ( SC_GETF (SUBJ: RETURN FALSE)) DO 
IF TC= BLANKS DO ( GETF ( TARG ) & GETF ( SUBJ ) ) 

ENDWHILE 

* TRAILING BLANK IN TARGET MAY MATCH MULT BLANKS IN SUBJECT* 

IF TC= BLANK AND SC= BLANKS DO FRONT ( TARG :RETURN TRUE ) 

* ADVANCE ALIGNMENT OF TARGET WITH SUBJECT 

IF GETF 

EUDREPEAT 

ALIGN ) = BLANKS DO GETF ( ALIGN 



FUNCTION APFUNC ( REFERENCE POINTER) 
* 
* APFUNC CKEATES A BLOCK IN THE TEXT FILE AFTER THE ONE 
* POINTED TO BY THE POINTER, AND FILLS IT WITH THE 
* CONTENTS OF THE TEXT BUFFER ■■ FAILS IF TEXT BUFFER EMPTY ■ 

* 
REFEREIJCE P 
SCALAR NEWBLOCK , I 
VECTOR FBODY 
* 
UNLESS ( TLENGTH > 0 
* 
OUTWINDOW ( TXWIIJDOW 
* 

DO FRETURN 

NEWBLOCK POINTER ■ BLOCK + 1 
BLKCREATE ( TXSEG , NfiliBLOCK 
UPPTRS ( NEWBLOCK ) 
FBODY SMAKE ( TLEIJGTH ) 
VCOPY ( FBODY , TARRAY, TLENGTH 

* 
NEWWINDOW ( TXWIIWO',¥, TXSEG, llI:HBLOCK, FBODY 
NEWPOINTER (CURRENT, NEWBLOCK, l , 0 ) 
MAKEINVALID ( GLOBALLY ) 
RETURN 



FUNCTION ARITHPROC() 
* 
* ARITHMETIC TRAP 
* 

MESSAGE 
RETURN 

END 

"ARITHMETIC TRAP.&M" ) 



FUNCTION ATPROC() 
* 
* APPEND-TEXT COMMAND 
* 

END 

PCHECK 
* 
IF CMDMOVE ( IPTRl :FRETURN ) DO 

INTBUF ( FALSE, IPTRl ) 
SETPOINTER ( CURRENT, IPTRl ) 

ENDIF 
RETURN 
* 



FUNCTION ATTNPROC() 
* 
* PROCESS ATTN TRAP 
* 

END 

MESSAGE ( "ATTENTION TRAP ■ &M" ) 
RETURN 



FUNCTIOH AWAY\SCOM () 

* GET RID OF COMPILER 

MACRO C(V) _ V$VDCAP 
MACRO PUSH(X) _ ((X)&CODE(4114B)) 
MACRO TRAP(N) _ ((N)&CODE(4164B,44106B,l,4100B)) 

CLOSE ( C(RCDSCOM) ) 
CLOSE ( C(CDSCOM) ) 
CLOSE ( C(DTSCOM) ) 

PUSH ( l ); TRAP ( 28 

RETURN 
END 



FUNCTION BACK ( REFERENCE POINTER ) 
* 
* BACK MOVES AN ACTIVE POINTER BACK ONE LINE ■ START-OF-FILE 
* OR START OF BLOCK ARE AS IN FWD ■ 

* 

END 

SCALAR EX, B, L 
* 
L POINTER.LINE - 1 
EX POINTER ■ STARTX - 1 
IF EX< 0 DO 

IF SCOPE= GLOBALLY DO 
B POINTER.BLOCK - 1 
IF B = 0 DO 

IF WRAP DO 
B NBLOCKS 

ELSE DO 
FRETURi~ 

ENDIF 
ENDIF 
POINTER.BLOCK 
UNLESS ACTIVE 

ELSE DO 

B 
POINTER ) DO CRASH() 

UNLESS WRAP DO FRETURN 
EHDIF 
L NLINES ( TXWINDOW ) 
EX_ BLENGTH ( TXWINDOW ) - 1 

ENDIF 
POINTER ■ LINE L 
POINTER ■ ENDX EX 
* 
BKSPAI~ ( POINTER ) 
RETURN 
* 



FUNCTION BADINFO ( F) 
* 
* TEST VALIDITY OF DEBUGGER BLOCK INFO FOR FUNCTION F 
* 

END 

UNLESS ( F $ FNRUNT ) DO 
IF INVALID ( GLOBLK OR INVALID ( F $ FNBLK) ~O 

RETURN TRUE 
ENDIF 

ENDUNLESS 
RETURN FALSE 



FUNCTION BADOPPROC() 
* 
* BAD OPCODE TRAP 
* 

FIELD OPFLD ( 0 : 18, 22 ) 

END 

SOUT "BAD OPCODE TRAP: " ) 
IOUT STATEWORD. SWOPCODE $ OPFLD,,8 ) 
CRLF 1 ) 
RETURN 



FUNCTION BCOPPROC() 
* 
* BAD-COMPLEX-OPERAND TRAP 
* 

STRING SIND 
STRING SFLD 
STRING SSUB 
STRING SFUN 
STRING SRNG 
VECTOR MESG[8 
CONSTANT FRET 
FIELD CMPLX ( 
REFERENCE TOP 
SCALAR FN, PC 
VECTOR CD 

"INDIRECTION&M" 
"FIELD OPERATION&M" 
"VECTOR OPERATION&M" 
"FUNCTION CALL&M" 
"RING OPERATION&M" 
STRINGS] _ SIND,SSUB,SRNG,SRNG,SFLD,SFLD,SFLD,SFUN 

4100B 
0 :- 20, 22 

IF FCDONE () DO 
STATEWORD • SWLTOP 0 
MESSAGE ( "DONE&M" ) 

ELSEIF STATEWORD • SWOPCODE = FRET DO 
MESSAGE ( "ILLEGAL FAIL RETURN&M" ) 

ELSE DO 
*GET P-CTR FOR TRAPPED INSTRUCTION 

TOP_ FIND\FRAME ( STATEWORD. SWLBASE 
FN GETFN (TOP. SFCALLDATA) 
CD PROCSEG ( FN $ FNRUNT) 
CD HALFVEC ( SUBVEC ( CD, BLKBASE(CD, FN$FNBLK) ) ) 
pc· FIND\INSTR ( ·co, LTE$LTECODEPTR, TOP. SFPCTR ) 

*GET P-CTR OF COMPLEX OPERAND OF INSTRUCTION 
PC PC+ ADDR\LENGTH ( CD, PC ) 

*PRINT MESSAGE FOR APPROPRIATE COMPLEX ADDRESSING TYPE 
SOUT ( "ILLEGAL II ) 

END 

MESSAGE ( MESG [ CD[PC] $ CMPLX] ) 
ENDIF 
RETURN 



FUNCTION BKPTPROC() 
* 
* PROCESS BKPT TRAP 
* 

EIJD 

REFERENCE TOP 
* 
TOP_ FIND\FRAME ( STATEWORD. SWLBASE ) 
IF LTE $ LTEBREAK DO 

CSFR ■ DOSAVEDCODE TRUE 
MESSAGE ( "BREAK&M" ) 

ELSEIF LTE $ LTESTEP DO 
CSFR ■ DOSAVEDCODE TRUE 
MESSAGE ( "STEP&M" ) 

ELSEIF LTE $ LTETSTEP DO 
CRASH()i ***NOT YET IMPLEMENTED*** 

ELSEIF TOP ■ SFPCTR = CSFR ■ CSFPCTR DO 
CRASH () 

ELSE DO 
MESSAGE ( "STATIC BREAK&M" ) 

ENDIF 
* 
RETURH 



FUNCTION BKSPAN ( REFERENCE POINTER) 
* 
* BKSPAN TAKES AH ACTIVE POINTER WITH ENDX SET, AIJD SCANS 
* TO THE START OF THE LINE, SETTING STARTX AND STR 
* 

END 

VECTOR A 
SCALAR I 
* 
A TXWINDOW ■ BARRAY 

I POINTER ■ ENDX - l 
WHILE I>= 0 AND MORELINE ( A [ I ] ) DO 

I I - 1 
ElWHHILE 
POINTER ■ STARTX I+ 1 
MAKESTRING ( @(POINTER ■ STR), A, I+l, POINTER.ENDX ) 
RETURN 



FUNCTION BLKCREATE(VECTOR SEG,BLK) 

*CREATE BLOCK BLK IN SEGMEIJT SEG MOVING REST OF DIRECTORY DOWN 

*EXPAND DIRECTORY IF FULL 
IF BLKSIZE(SEG,0) >= BLKSPACE(SEG,0) DO 

BLKEXPAND(SEG,0,240;0) 
ENDIF 

*MOVE DIRECTORY FROM BLK UP ONE ENTRY 
FOR I_ DIRSIZE(SEG)-1 BY -1 TO BLK DO 

SEG[2*(I+l)) _ SEG[2*I) 
SEG[2*(I+l)+l) _ SEG[2*I+l) 

ENDFOR 
*SET UP NEW BLOCK ENTRY IN DIRECTORY 

BLKSIZE(SEG,BLK)_0 
IF BLK >= DIRSIZE(SEG) THEN 

BLKBASE(SEG,BLK) _ SEGSIZE(SEG) 
*INCREMENT DIRECTORY SIZE 

DIRSIZE(SEG) _ DIRSIZE(SEG) + 1 
BLKSIZE(SEG,0) _ BLKSIZE(SEG,0)+DIRESIZE 

*UPDATE BUFFER BLOCK NUMBERS 

END 

FOR I NBUF-1 BY -1 TOO DO 
IF BUFSIZE(I) # 0 

AND BUFSEG[I)SVDCAP = SEGSVDCAP •• 
AND BUFBLK[I) > BLK DO 

INC(BUFBLK[I)) 
ENDIF 

ENDFOR 
RETURN 



FUNCTION BLKDESTROY(VECTOR SEG,BLK) 

*DESTROY BLOCK BLK OF SEGMEtJT SEG AND COMPRESS □RECTORY 

*IF LAST BLOCK IN SEGMENT REDUCE SEGMENT SIZE 
IF BLK+l = DIRSIZE(SEG) DO 

SSEGSIZE ( SEG, BLKBASE(SEG,BLK) 
ENDIF 

*REDUCE DIRECTORY SIZE 
DIRSIZE(SEG) _ DIRSIZE(SEG)-1 
BLKSIZE(SEG,0) _ BLKSIZE(SEG,0)-DIRESIZE 

*COMPRESS DIRECTORY 
FOR I BLK TO DIRSIZE(SEG)-1 DO 

SEG[2*I] _ SEG[2*(I+l)] 
SEG[2*I+l] _ SEG[2*(I+l)+l] 

ENDFOR 
*UPDATE BUFFER BLOCK BOMBERS 

END 

FOR I NBUF-1 BY -1 TOO DO 
IF BUFSIZE(I) # 0 •• 

AND BUFSEG[I]$VDCAP = SEG$VDCAP 
AND BUFBLK[I] >= BLK DO 

IF BUFBLK[I] = BLK DO 
BUFCLEAR(I) 

ELSE DO 
DEC(BUFBLK[I]) 

ENDIF 
ENDIF 

ENDFOR 
RETURN 



FUNCTION BLKEXPAND(VECTOR SEG, BLK, SIZE, FLAG) 

*EXPAND BY SIZE WORDS THE SPACE ALLOCATED TO BLOCK BLK OF SEGMENT SEG 
*IF FLAG= 1 THEN CONTENTS TO END OF EXPANDED BLOCK 

DI NBLK,T,SLOP,S 

NBLK DIRSIZE(SEG) - 1 
*SCAN FOR SUFFICIENT SLOP IN LATER BLOCKS 

SLOP 0 
FOR I BLK+l TO NBLK DO 

SLOP_ SLOP+ BLKSPACE(SEG,I) - BLKSIZE(SEG,I) 
IF SLOP>= SIZE THEN EXIT 

ENDFOR 
IF SLOP< SIZE DO 

*EXPAND SEGMENT IF NOT ENOUGH SLOP 
SLOP_SEGSIZE(SEG)+SIZE-SLOP 
SSEGSIZE(SEG,SLOP) 
I NBLK 

ELSE DO 
SLOP_ BLKBASE(SEG,I) + BLKSPACE(SEG,I) + SIZE - SLOP 

ENDIF 
*SLOP NOW IS INDEX OF END OF CURRENT BLOCK AFTER IT IS MOVED UP 
*MOVE UP BLOCKS 

END 

T _ BLKBASE(SEG,BLK) 
FLAG_ BLK + (NOT FLAG) 
FOR I I BY -1 TO FLAG DO 

S BLKSIZE(SEG,I) 
VCOPY(SUBVEC(SEG,SLOP-S),SUBVEC(SEG,BLKBASE(SEG,I)),S) 
BLKBASE(SEG,I) _ SLOP SLOP - S· 

ENDFOR 
BLKBASE(SEG,BLK) T 
RETURN 



FUNCTION BLKSPACE(VECTOR SEG,I) 

*RETURNS SIZE OF SPACE ALLOCATED FOR BLOCK I OF SEGMENT SEG 

RETURN (IF I+l # DIRSIZE(SEG) •• 
THEN BLKBASE ( SEG, ( I +1) ) •• 
ELSE SEGSIZE(SEG)} - BLKBASE(SEG,I) 

END 



FUNCTION BUFCLEAR(BUF) 

*CLEAR BUFFER BUF 

SCALAR OLDSIZE 

OLDSIZE _ BUFSIZE(BUF) 
BUFSIZE(BUF) 0 
IF OLDSIZE #0 DO 

*fREE UP STORAGE ONLY IF NO OTHER BUFFER IS USING THE SAME STORAGE 
FOR I OTO NBUF-1 DO 

IF BUFBASE[BUF]$VDBASE = BUFBASE[IJ$VDBASE •• 
AND BUF # I AND BUFSIZE ( I ) # 0 DO 

RETURN 
EUDIF 

ENDFOR 
SFREE(FULLVEC(BUFBASE[BUFJ )) 

ENDIF 
RETURN 



FUNCTION BUFCOPY(BUFA,BUFB) 

*MAKE CONTENTS OF BUFFER BUFA SAME AS BUFB 
*AFTER WRITING AND CLEARING BUFFER BUFA 

END 

BUFWRITE(BUFA,0) 
BUFCLEAR(BUFA) 
BUFBASE[BUFA) ·~ BUFBASE[BUFB) 
BUFSEG[BUFA) BUFSEG[BUFB) 
BUFBLK[BUFA) BUFBLK[BUFB} 
BUFREF[BUFA) _ BUFREF[BUFB} 
RETURN 



FUNCTION BUFFLUSH() 

*WRITE AND CLEAR ALL BUFFERS 

FOR I OTO NBUF-1 DO 
BUFWRITE(I,0) 
BUFCLEAR(I) 

ENDFOR 
RETURN 

EIJD 



FUNCTION BUFINIT() 

*INITIALIZE ALL BUFFERS 

FOR I OTO NBUF-1 DO 
BUFSIZE(I) 0 

ENDFOR 
RETURN 



FUNCTION BUFLOAD(VECTOR SEG,BLK,BUF,SLOP) 

*LOAD BUFFER BUF FROM BLOCK BLK OF SEGMENT SEG 

END 

IF BUFSIZE(BUF) # 0 AND BUFSEG[BUFJSVDCAP = SEGSVDCAP 
AND BUFBLK[BUF) '= BLK THEN RETURN 

BUFCLEAR(BUF) 
BUFREAD(SEG,BLK,BUF,SLOP) 
RETURN 



FUNCTION BUFREAD(VECTOR SEG,BLK,BUF,SLOP) 

*LOAD BUFFER BUF FROM BLOCK BLK OF SEGMENT SEG 
*WITH SLOP WORDS OF SLOP 

DIS 
S _ BLKSIZE(SEG,BLK) 

*DON'T DO READ IF BLOCK SIZE IS ZERO 
IFS= 0 THEN RETURN 

*COPY BLOCK TO BUFFER 
DBI(SEG;S,BLKBASE(SEGiBLK), •• 

END 

BUFBASE[BUFJ ~-s~AKE(S+SLOP)) 
BUFBLK[BUFJ BLK 
BUFSEG[BUFJ SEG 
BUFREF[BUFJ _ REFVEC(BUFBASE[BUFJ) 
RETURN 



FUNCTION BUFSET(VECTOR SEG,BLK,BUF,VECTOR SPACE) 

*WORDS IN SPACE ARE PUT IN BUFFER BUF AS BLOCK BLK 
*OF SEGMENT SEG AFTER PREVIOUS CONTENTS ARE UNLOADED AND CLEARED 

BUF\'rnITE ( BUF, 0) 
BUFCLEAR(BUF) 
BUFBASE[BUF] _ SPACE 
BUFSEG[BUF] SEG 
BUFBLK[BUF] BLK 
BUFREF[BUF] _ REFVEC(SPACE) 
RETURN 

END 



FUNCTION BUFSL(VECTOR SEG,BLK,BUF,SLOP) 

*UNLOAD OLD BUFFER AND LOAD BUF WITH BLOCK BLK OF SEG SEG 

BUFWRITE(BUF,0) 
BUFLOAD(SEG,BLK,BUF,SLOP) 
RETURN 

E!JD 



FUNCTION BUFWRITE(BUF,IDX) 

*UNLOAD BUFFER BUF STARTING AT WORD IDX OF BLOCK IN SEGMErn 

DI B,SIZ,T 
DV S,VD 
B _ BUFBLK[BUF] 
S _ BUFSEG[BUF] 
IF BUFSIZE(BUF) = 0 ORB= 0 THEH RETURN 
VD_ FULLVEC(BUFBASE[BUF]) 
SIZ VD$VDSIZE + IDX 

*EXPAND BLOCK SPACE IF BUFFER CONTENTS WON'T FIT 
IF (T _ SIZ - BLKSPACE(S,B)) > 0 DO 

BLKEXPAND(S,B,T,0) 
EirnIF 

*COPY BUFFER TO BLOCK 
DBO(S,VD$VDSIZE,BLKBASE(S,B)+IDX,VD) 
BLKSIZE(S,B) SIZ 
RETURN 

END 



FUNCTION CBPROC() 
* 
* CLEAR-BREAKPOINT COMMAND 
* 
* NOTE: DOES NOT FIX SOURCE 
* DOES NOT HANDLE MULT LINES 
* 

END 

UNLESS CMDMOVE ( IPTRl :FRETURN) DO RETURN 
* 
LTEGET ( DBSEG, IPTRl ■ BLOCK, IPTRl ■ LINE :FRETURN) 
IF LTE $ LTEBREAK DO 

LTE $ LTEBREAK _ FALSE 
OUTBREAK ( IPTRl ■ BLOCK, LTE) • 
LTEPUT ( DBSEG, IPTRl ■ BLOCK, IPTRl ■ LINE :CRASH() ) 

ELSE DO 
ERRMSG "NO BREAKPOINT SET&M" ) 

ENDIF 
RETURN 



FUNCTION CLRWINDOW ( REFERENCE W) 
* 
* SETS WINDOW W TO EMPTY 
* 

BUFCLEAR ( W ■ BUFFER 
W ■ BLOCK 0 
RETURN 



FUNCTION CMDARG (STRINGS ) 

* GET NEXT ARGUMENT FROM CURREIJT COMMAND INTO 'S' 

ITEM ( S, CSTRING, ' ' ) 
RETURN 

END 



FUNCTION CMDFN () 

* 
* FIIJDS USER PROGRAM FUNCTION l.~AMED BY NEXT PARAMETER 
* 

END 

SCALAR FllUM 
REFERENCE ENTRY 
STRING FNAME [ IDLENGTH 
* 
CMDARG ( FNAME ) 
FNUM FNFIND ( FNAME :FRETURN ) 
IF FNUM < O' DO 

FRETURN 
ELSE DO 

RETURN FNUM 
ENDIF 



FUNCTION CMDMOVE ( REFERENCE P) 
* 
* MOVE POINTER PTO NEXT LINE ADDRESS IN CURRENT COMMAND ■ 

* 

END 

STRINGS [ LSZ 
* 
CMDARG ( S ) 
RETURN MVPTR ( P, S :FRETURN) 
* 



FUNCTION CMDPTR() RETURNING REFERENCE 
* 
* CMDPTR STRIPS THE NEXT ARGUMENT FROM THE CURaENT 
* COMMAND AND RETURNS A REFERENCE TO A LINE POINTER, OR FAILS ■ 

* 

END 

SCALAR CHAR, I 
* 
CHAR GNBCI ( CSTRING :RETURN PTRADDR ( 0 ) ) 
FOR I OTO NPTRS-1 DO 

IF CHAR= PTRNAME [ I l DO 
RETURN PTRADDR ( I ) 

ENDIF 
ENDFOR 
FRETURN 



FUNCTION COMMANDS() 
* 
* EXCOM COLLECTS A TTY LINE AND DECODES IT AS A COMMAND. 
* IT THEN CALLS THE APPROPRIATE ROUTINE IN THE 
* 
* 

EDITOR, COMPILER, OR DEBUGGER ■ 

* VERSION l ■ 0 

* 

* 

SCALAR I, CMD 
BOOL SUCCESS 
STRING CMDBUF [ LSZ], CMDLIUE [ LSZ] 
CONSTANT NCMDS 31 
* 
* COMMAND TABLES 
* 
VECTOR CMOS [ NC~DS 

'NP' , 'SP', 'DP' ; 
] .. 
. 'ET, , 'EX' , .. 

'MT' , 'TT' , 'AF' ; 'AT' , 'IT' , .. 
'OT' , 'LT' , 'MV', 'RF' , 'CP' , .. 
'RT' , 'ST' , 'SR' , 'RS' , 'pc'' .. 
'SB'; , CB, I 'PD' , 'SD' , 'OS' , .. 
'DO' , 'GO' , 'PV' , ' It~ ' , 'WH' , .. 
'PS' 

* 
VECTOR CMDPROC [ NCMDS ] - .. 

NPPROC, SPPROC, DPPROC, ETPROC, EXPROC, 
MTPROC, TTPROC, AFPROC, ATPROC, ITPROC, 
DTPROC, LTPROC, MVPROC, RFPROC, CPPROC, 
RTPROC, STPROC, SRPROC, RSPROC, PCPROC, 
SBPROC, CBPROC, PDPROC, SDPROC, DSPROC, 
DOPROC, GOPROC, PVPROC, ItlPROC, WHPROC, 
PSF'ROC 



CRLF ( 1 ) 
SCOPY ( CMDBUF, "&M" 
CLEAR ( CMDLINE 
* 
* CO[1MAtrn LOOP 
* 
REPEAT 

SUCCESS FALSE 
IF LENGTH ( CMDLINE ) = 0 DO 

SOUT ( PROMPT ) 
EDITLINE ( CMDBUF :GOTO BADCOM 
UNPOLISH ( CMDBUF, CHOLINE ) 

ENDIF 
PEEL ( CMDLINE 
* 
CMD 0 
FOR I 1 TO 2 DO 

CMD _ OR ( CMD 
~NDFOR 

LSH 8, GCI ( CSTRING :GOTO BADCOM ) ) 

FOR I 0 TO NCMDS - 1 DO 
IF CMD = CMOS [ I ] DO 

( CMDPROC [ I ] ) ( 
SUCCESS TRUE 

ENDIF 
ENDFOR 
OUTWINDOW ( TXWINDOW ) 
IF CMD = 'EX' DO RETURN 
IF USERTRAPPED DO TRAPS(} 

BADCOM: 
IF NOT SUCCESS DO 

:GOTO BADCOM) 

ERRMSG ( "INVALID COMMAND&M" 
~NDIF 
IF ERRFLAG DO CLEAR ( CMDLINE) 
ERRFLAG FALSE 

ENDREPEAT 
Erm 



FUNCTION CPPROC() 

* COMPILE-PROGRAM COMMAND: RUN FUNCTION CMPCTL IN COMPILER 

SETUP\SCOM() 

END 

SPUSH ( RUNFLAG ) 
SPUSH ( MEASFLAG 
SPUSH ( 0 ) 
RUN\SCOM ( 3 
AWAY\SCOM() 
RETURN 



FUNCTION CRASH() 
* 
* FATAL ERROR 
* 

MESSAGE ( "CRASH!&M" ); CODE (41703) 
END 



FUNCTION DOPROC() 
* 
* DO-FUNCTION COMMAND 
* 

MACRO C(V) V $ VDCAP 
SCALAR FN, DATASIZE, CAPSIZE, STSIZE 
BOOL FOUND 
* 
PCHECK; RCHECK; GCHECK 

FOUND TRuE 
STSIZE GCONST ( "\STACKSIZE" :FOUND_ FALSE 
DATASIZE _ STSIZE + BLKINFO ( CDSEG, GLOBLK 
CAPSIZE 2 * GCONST ( "\CLISTSIZE" :FOUND FALSE 

IF NOT FOUlJD DO 
ERRMSG ( "\ •• SIZE SYMBOL MISSING&M" ) 
RETUR11 

ENDIF 

NEW\SEGMENT ( DATANAME, DATASIZE ) 
NEW\SEGMENT ( CAPNAME, CAPSIZE) 
OPEN\WINDOWED ( C(DTSEG), DATANAME) 
OPEN\WINDOWED ( C(CLSEG), CAPNAME ) 

FOR I OTO CAPSIZE-1 DO 
CLSEG [ I ] _ 0 

ENDFOR 

DTINIT () 
* 
FN CMDFN ( :FRETURN 
FACPUSH ( FN • ) 
* 
* RUN THE FUNCTION 
* 

KLUDGE\LOCK() 
GOU SER ( ) 

I<LUDGE\UULOCK() 
* 
USERTRAPPED TRUE 
HAVE\STATE TRUE 
* 
RETURN 

END 



FUNCTION DOWNPTRS ( SCALAR B ) 
* 
* DOWNPTRS ADJUSTS PTRS DUE TO DELETION 
* OF FUNCTION BLOCK B. 
* 

END 

REFEREIKE P 
SCALAR I 
* 
FOR I OTO NPTRS-1 DO 

P _ PTRADDR ( I ) 
IF P ■ BLOCK = B DO 

MAKENULL ( P ) 
ELSEIF P ■ BLOCK > B DO 

P 0 BLOCK P ■ BLOCK - 1 
ENDIF 

ENDFOR 
RETURN 



FUNCTION DPPROC() 
* 
* DELETE-PROGRAM COMMAND 
* 

Elm 

PCHECK 
DROP () 

DELETE\SEGMENT 
DELETE\SEGMENT 
DELETE\SEGMENT 
RETURN 

TEXTNAME :FRETURN ) 
CODENAME :FRETURN ) 
DEBUGNAME :FRETURN ) 



FUNCTION DROP() 
* 
* DROP CLOSES ALL SEGMENTS OF THE CURRENT PROGRAM (IF ANY) 
* AND.SETS ALL POINTERS TO NULL ■ 
* 

END 

MACRO C(V) _ V $ VDCAP 
SCALAR I 
REFERENCE P 
* 
CLEAR ( PROGHAME 
* 
FOR I OTO NWINS-1 DO 

OUTWINDOW ( WINADDR ( I ) ) 
ENDFOR 
* 
IF LOADED DO 

CLOSE ( C(TXSEG) 
CLOSE ( C ( CDSEG) ) 
CLOSE ( C(DBSEG) ) 
CLOSE ( C(DTSEG) : ) 
CLOSE ( C(CLSEG) ) 

ENDIF 
* 
FOR I OTO NPTRS-1 DO 

MAKENULL ( PTRADDR (I) 
ENDFOR 
* 
LOADED 
RETURN 

FALSE 



FUNCTION DSPROC() 
* 
* DISPLAY-STACK COMMAND 
* 

REFERENCE FRAi1E 
SCALAR CD, FN, PC, LN, FRLOC, PREVFRLOC 
BOOL SHOl'JPC 

SCHECK 
SHOWPC _ GNBCI ( CSTRING :Q = 'p' 
CRLF ( 1 ) 
IF NOSTACK() DO RETURN 
FRLOC STATEWORD. SWLBASE 
UNTIL ( FRLOC = FCMARKER ) DO 

FRAME_ FIND\FRAME ( FRLOC ) 
PREVFRLOC _ GETFIELD ( FRAME, SFLASTLBASE 
FN _ GETFN ( FRAME ■ SFCALLDATA 
IF BADINFO ( FN ) DO 

SOUT ( "INVALID FUNCTION" ) 
ELSE DO 

PC_ GETFIELD ( FRAME, SFPCTR ) 
LN LTEFIND ( FN, PC-1 :CRASH() 
PLADDR ( FN, LN) 

ENDIF 

IF SHOHPC DO 
COUT ( ' ( ' ) ; IOUT ( PC, , 8 ) ; COUT ( ' ) ' ) 

ENDIF 

FRLOC PREVFRLOC 
CRLF ( 1 ) 

El~DUNTIL 
CRLF ( 1 ) 
RETURN 



FUNCTION DTINIT() 
* 
* INITIALIZE USER PROCESS DATA SEGMENT 
* 

STATEWORD. SWLTOP 0 
STATEWORD • SWSBASE BLKINFO ( CDSEG, GLOBLK ) 
* 
RETURN 

END 



FUNCTION DTPROC() 
* 
* DELETE-TEXT COMMAND 
* 

END 

PCHECK 
* 
XTPROC ( OUTTBUF :FRETURN ) 
RETURN 



FUNCTION ETPROC() 
* 
* ETPROC EHTERS TEXT FROl·1 THE TERMHJAL INTO THE TEXT BUFFER. 
* QUITS WHEN USER TYPES CR-ESCAPE OR TEXT BUFFER IS FULL. 
* 

EHD 

TBFILL ( INLINE :FRETURN ) 
RETURN 



FUNCTION EXPROC() 
* 
* EXIT FROH LANGUAGE SYSTEM COMMAND 
* 

END 

DROP() 
RTDROP() 
MESSAGE ( "GOOD DAY&M" ) 
RETURN 



FUNCTION FACPUSH ( SCALAR FN ) 
* 
* PUSHES AN ACTIVATION OF FUNCTION NUMBER 'FN' ONTO USER STACK. 
* ( ARGUMENTS MUST ALREADY BE ON STACK ) 
* 

END 

SCALAR FBASE, LBASE, NV~L, NWA, 
CONSTANT FLSET 0030008: 
CONSTANT FLKEEP 010757B: 
CONSTANT FLRUNT _ 1000008: 
* 

HDR, FLAGS 
* SIPU FLAGS TO SET* 
* SIPU FLAGS TO KEEP UNCHANGED* 
* SIPU RUNTIME FLAG* 

LBASE 
HDR 
NWL 
NWA 
FBASE 
* 

STATEWORD ■ SWLTOP 
BLKHEAD ( PROCSEG ( FN 
HDR $ HDRNL - FRSIZE 

$ FNRUNT ), FN $ FNBLK ) 

- ( HOR·$ HDRNFA + 1 ) 
LBASE - NWA 

* ACCUMULATOR, EXTENDED ACCUMULATOR 
* 
PUSHWORD ( 0 ) 
PUSHWORD ( 0 ) 
* 
* P-COUNTER A!lD FRAME BASE 
* 
PUSHWORD ( INSTl@ LHALF + FBASE@ RHALF ) 
* 
* CALL DATA AND LAST LBASE 
* 
PUSHWORD ( FN@ LHALF + FCMARKER@ RHALF ) 
* 
* POINT LBASE TO FRAME DESCRIPTOR 
* 
PUTFIELD ( STATEWORD, SWLBASE, LBASE 
* 
* LEAVE ROOM FOR LOCAL VARIABLES ABOVE STACK FRAME 
* 
STATEWORD ■ SWLTOP STATEWORD ■ SWLTOP + NWL 
* 
* SET FLAGS IN SIPU STATEWORD FOR FORCED CALL 
* 
FLAGS GETFI ELD ( STATE\~ORD, SWFLAGS ) 
FLAGS_ AND ( FLAGS, FLKEEP ) 
FLAGS OR ( FLAGS, FLSET ) 
IF FN $ FNRUNT DO 

FLAGS OR ( FLAGS, FLRUNT 
ENDIF 
PUTFIELD ( STATEWORD, SWFLAGS, FLAGS 
* 
RETURN 



FUNCTION FCDONE() 
* 
* CHECK TRAP FOR VALID COMPLETION OF FORCED CALL 
* 

SCALAR LASTLB, OPCODE 
REFERENCE TOP 
CONSTANT RET 4102B, BCOPTRAP 9 
* 
IF STATEWORD ■ SWTRAPCLASS = BCOPTRAP DO 

TOP_ FIND\FRAME·( STATEWORD ■ SWLBASE 
LASTLB TOP~ SFLASTLBASE 
OPCODE STATEWORD ■ SWOPCODE 
IF LASTLB = FCMARKER DO 

IF OPCODE= RET DO 
RETURN TRUE 

ENDIF 
ENDIF 

ENDIF 
RETURN FALSE 

E!W 



FUNCTION FIND\ACT ( FN, ACTN ) RETURNING REFERENCE 

* FIND SPECIFIED FUNCTION ACTIVATION IN THE STACK 
* SCAN DOWN STACK FROM TOP TO 'ACTN'-TH ACTIVATION 
* OF FUNCTION 'FN' AND RETURN REFERENCE TO FRAME ■ 

* FAILS: IF NO SUCH ACTIVATION 

END 

SCALAR FADDR, ACTR 
REFERENCE FRAME 

FADDR STATEWORD. SWLBASE 
ACTR ACTN 

WHILE ACTR > 0 DO 
FRAME_ FIND\FRAME ( FADDR) 
IF FN = GETFN (FRAME~ ·SFCALLDATA) DO 

ACTR ACTR - 1 
ENDIF 
FADDR FRAME ■ ·SFLASTLBASE 
IF FADDR = FCMARKER AND ACTR > 0 DO 

ERRMSG ( "FUNCTION ACTIVATION NOT FOUND&M" ) 
FRETURN 

ENDIF 
ENDWHILE 
RETURN FRAME 



FUNCTION FIND\INSTR ( VECTOR CD, SPC, EPC 

*GIVEN HALF WORD ELEMENT CODE VECTOR ·co· 
*RETURN P-COUNTER OF THE LAST INSTRUCTION BEFORE 'EPC' 
*BUT AFTER OR INCLUDING INSTRUCTION AT •spc' 

END 

FOR L INSTR\LENGTH ( CD, SPC, EPC ) WHILE SPC + L < EPC DO 
SPC SPC + L 

ENDFOR 

RETURN SPC 



FUNCTION FIXPTRS(SCALAR BLK,SCALAR WRD,SCALAR WORDINC,SCALAR LINEINC) 
* 
* FIXPOINTERS CHECKS ALL TEXT POINTERS AND ADJUSTS THOSE WHICH 
* HAVE BECOME INVALID DUE TO MOVEMENT OF TEXT IN·BLK, AT 
* OR BELOW WORD ■ SUCH POINTERS HAVE THEIR WORD AND LINE 
* FIELDS ADJUSTED BY WORDINC AND LINEINC, RESPECTIVELY ■ 

* 
VECTOR A 
REFEREHCE P 
SCALAR I 
* 
A TXWINDOW ■ BARRAY 

* 
FOR I O TO iJPTRS -1 DO 

P _ PTRADDR ( I ) 
IF P ■ BLOCK = BLK AND P ■ STARTX >= WRD DO 

P ■ STARTX P ■ STARTX + WORDINC 
P ■ ENDX P ■ ENDX + WORDINC 
MAKESTRING ( @(P.STR), A, P ■ STARTX, P ■ ENDX) 

P ■ LINE P ■ LINE + LINEINC 
ENDIF 

ENDFOR 
RETURN 

END 



FUNCTION FNAME ( SCALAR FNUM, STRING FSTR ) 
* 
* FNAME CONVERTS A FUNCTION-NUMBER INTO A 
* SYMBOLIC NAME VIA THE GLOBAL SYMBOL TABLE 
* 

END 

IF INVALID ( GLOBLK AND FNUM $ FNRUNT = 0 DO 
CLEAR ( FSTR ) 
CNS ( FSTR, FNUM $ FNBLK ) 

ELSE DO 
FUNCNAME ( FNUM, FSTR, DBUGSEG ( FNUM $ FNRUNT) ) 

ENDIF 
* 
RETURN 



FUNCTION FNFIIJD ( STRING NAME ) 
* 
* LOOK U~ A FUNCTION BY NAME OR NUMBER 
* 

STRING FNAME 
SCALAR CHAR, FNUM 
REFERENCE ENTRY 
* 
SDCOPY ( FNAME, NAME) 
IF STREQL ( FNAME, "GLOBAL" ) DO 

RETURN GLOBLK 
ELSE DO 

CHAR GCNI ( FNAME :RETURN -1 
IF NUMERIC (CHAR) DO 

FNUM _ CSN ( FNAME) 
IF LENGTH ( FNAME) > 0 DO RETURN -1 
IF FNUM < 1 OR FNUM > NBLOCKS DO 

RETURN -1 
ELSE DO 

RETURN FHUM 
ENDIF 

ELSE DO 
IF INVALID ( GLOBLK) DO 

FRETURN 
ENDIF 
ENTRY_ STEFIND ( FNAME, GLOBLK :RETURN -1 ) 
IF ISFUNCTION ( ENTRY ) DO 

RETURN STEFUNCNO ( ENTRY ) 
ELSE DO 

RETURN -1 
ENDIF 

ENDIF 
Elm IF 

END 



FUNCTION FRESH\SEGS() 

* MAKE N~W CODE AND DEBUG SEGS AND SET PROG INVALID 

NEW\SEGMENT ( CODENAME, 1 ) 
NEW\SEGMENT ( DEBUGNAME, 1 ) 
SETIIJVALID ( GLOBLK, TRUE ) 
Rt:TURN 

END 



FUNCTION FTRCPROC() 
1r 

* FUNCTION-TRACE TRAP 
* 

END 

MESSAGE ( "FUNCTION TRACE TRAP ■ &M" ) 
RETURN 



FUNCTION FUNCNAME ( SCALAR FNUM, STRING FSTR, VECTOR SEG) 

* CONVERT FUNCTION NUMBER INTO SYMBOLIC NAME 

SCALAR BLK, I, J, K, L, C 
REFERENCE ENTRY 
VECTOR A 
STRING ASTR 

BLK _ FNUM $ FNBLK 
IF BLK = GLOBLK DO 

SCOPY ( FSTR, GLOBNAME 
ELSE DO 

SELWINDOW ( GDBWINDOW, SEG, GLOBLK ) 

A GDBWINDOW ■ BARRAY 
I_ BLKINFO ( SEG, BLK 
ENTRY_ @A[I] 
L ENTRY ■ SSIZE 
J I+ SDISP 
K J + L - 1 

MAKESTRING ( ASTR, A, J, K ) 
S CUi:'Y ( FSTR, ASTR ) 
CLRWINDOW ( GDBWINDOW ) 
nHILE ( C _ GCD(FSTR) ) = BLANK DO; ENDWHILE 
WCI ( C, FSTR) 

ENDIF 

RETURN 
END 



FUNCTION FWD ( REFERENCE POINTER) 
* 
* FWD MOVES AN ACTIVE POINTER AHEAD ONE LINE ■ END-OF-FILE 
* OR END-OF-BLOCK CAUSE FAILURE, WRAPAROUND, OR MOVE TO NEXT 
* BLOCK, DEPENDING ON SETTING OF 'SCOPE' AND 'WRAP' 
* 

END 

SCALAR SX, B, L 
* 
L POINTER.LINE+ 1 
SX POINTER ■ ENDX + 1 
IF SX = BLENGTH ( TXWINDOW DO 

IF SCOPE= GLOBALLY DO 
B POINTER.BLOCK+ 1 
IF B > NBLOCKS DO 

IF WRAP DO 
B 1 

ELSE DO 
FRETURN 

ENDIF 
ENDIF 
POINTER.BLOCK 
UNLESS ACTIVE 

~LSE DO 

B 
POINTER ) DO CRASH() 

UNLESS WRAP DO FRETURN 
ENDIF 
L 1 
sx 0 

ENDIF 
POINTER.LINE L 
POINTER ■ STARTX SX 

SPANLINE ( POINTER) 
RETURN 
* 



FUNCTION GCONST ( STRING NAME) 
* 
*LOOKUP NAMED SCALAR CONSTANT IN GLOBAL SYMBOL TABLE 
* 

END 

REFERENCE ENTRY 
* 
ENTRY STEFIND ( NAME, GLOBLK :FRETURN ) 
* 
IF ENTRY ■ STYPE = SCONST DO 

RETURN ENTRY • SVAL 
ELSE DO 

FRETURN 
ENDIF 
* 



FUNCTION GETBYTE ( SCALAR FN, SCALAR ADDR ) 
* 
* GET CODE BYTE FROM USER CODE SEGMENT 
* F-BASE REL ADDRESS 'ADDR' IN FUNCTION 'FN". 
* 

END 

VECTOR A 
SCALAR VAL 
* 
SELWINDOW ( CCDWINDOW, CDSEG, FN $ FNBLK ) 
A HALFVEC ( CCDWINDOW.BARRAY ) 
VAL_ A [ ADDR] 
CLRWINDOW ( CCDWINDOW ) 
RETURN VAL 



FUNCTION GNBCI (STRINGS 
* 
* GET NON-BLANK CHARACTER AND INCREMENT 

END 

SCALAR CHAR 
* 
WHILE ( CHAR_ GCI ( S :FRETURN ) ) = BLANK DO; EI~DWHILE 
RETURN CHAR 



FUNCTION GOPROC() 
* 
* GO-COMMAND: 
* RESUME EXECUTION 

REFERENCE TOP 
SCALAR BYTE, FLAGS, PREVSTEP, FN 
FIELD PATCH ( Q: 16,28 ) 
CONSTANT FLSTEP 060020B 
CONSTANT STEPTRAP 4 
CONSTANT BRKOP 00417B 
* 
SCHECK 
IF NOSTACK() DO 

ERRMSG ( "STACK EMPTY&M" ) 
R~TURN 

ENDIF 
* 

KLUDGE\LOCK() 
IF CSFR-DOSAVEDCODE DO 

TOP_ FIND\FRAME ( STATEWORD. SWLBASE) 
FN _ FNUMBER ( TOP • SFRUNT, TOP • SFBLKNO 
* 
* BACK-UP PCTR OVER BKPT-TRAP INSTRUCTION 
* 
TOP.SFPCTR TOP.SFPCTR - 1 
* 
* RE-FIND LTE CORRESP TO PCTR 
* 
LTEFIND ( FN, TOP.SFPCTR :CRASH() 
IF LTE $ LTEFLAGS # 0 DO 

* 
* RESTORE SAVED CODE FROM LINE-TABLE 
* 
BYTE_ GETBYTE ( FN, LTE $ LTECODEPTR 
BYTE$ PATCH_ LTE $ LTEISAVE 
PUTBYTE ( FN, LTE $ LTECODEPTR, BYTE 
* 
* SET SINGLE-INSTRUCTION-STEP MODE 
* 
FLAGS_ GETFIELD ( STATEWORD, SWFLAGS ) 
PUTFIELD ( STATEWORD, SWFLAGS, OR ( FLAGS, FLSTEP ) ) 
PREVSTEP FLAGS AND FLSTEP 
* 
* EXECUTE SAVED CODE 
* 
GOUSER() 
* 
* RESTORE PREVIOUS STATE OF STEP MODE 
* 
FLAGS_ GETFIELD ( STATEWORD, SWFLAGS 
FLAGS_ AND ( FLAGS, EOR ( FLSTEP, -1 
FLAGS OR ( PREVSTEP, FLAGS ) 
PUTFIELD ( STATEWORD, SWFLAGS, FLAGS ) 



* 
* RESTORE BKPT-TRAP INSTRUCTION 
* 
BYTE$ PATCH_ BRKOP 
PUTBYTE ( FN, LTE $ LTECODEPTR, BYTE 
* 
* IF SAVED CODE GOT UNEXPECTED TRAP, WE ARE DONE 
* 
IF STATEWORD • SWTRAPCLASS # STEPTRAP DO 

USER TRAPPED TRUE 
EtJDIF 

ENDIF 
ENDIF 
UNLESS USERTRAPPED DO 

GOU SER ( ) 
USERTRAPPED TRUE 

ENDUNLESS 
KLUDGE\UNLOCK() 

RETURN 
END 



FUNCTION GOUSER() 
* 
* RUN USER PROCESS UNTIL NEXT TRAP 
* 

END 

MACRO C(V) V $ VDCAP 
MACRO PUSH ( X) ((X)&CODE(4114B)) 
MACRO TRAP ( N) ((N)&CODE(4164B,44106B,l,4100B)) 
* 
PUSH( -1 ) 
PUSH ( C(RCDSEG) 
PUSH ( C(CDSEG) ) 
PUSH ( C(DTSEG) ) 
PUSH ( C(CLSEG) ) 
STATEWORD ■ SWTRAPCLASS _ TRAP ( 26 ); *SET STATE IN CASE OF PANIC* 
RETURN 



FUNCTION INBREAK ( SCALAR BLK, SCALAR LTE) 
* 
* INSERT BREAKPOINT-TRAP PATCH 
* 

END 

SCALAR BYTE 
FIELD PATCH ( 0: 16,28 ) 
CONSTANT BRKOP 00417B 
* 
IF LTE $ LTEFLAGS = 0 DO 

BYTE_ GETBYTE ( BLK, LTE $ LTECODEPTR) 
LTE $ LTEISAVE _BYTE$ PATCH 
BYTE$ PATCH_ BRKOP 
PUTBYTE ( BLK, LTE $ LTECODEPTR, BYTE) 

ENDIF 
RETURN LTE 



FUNCTION INPROC() 

* 'IN' COMMAND: 
* SET CONTEXT FOR SUBSEQUENT DEBUGGING COHMANDS 

END 

SCALAR FN, ACTH 

SCHECK 

IF NOSTACK() DO FRETURN 
FN _ CMDFN ( :FRETURN ) 
ACTN _ CSN ( CSTRING :1 
IF ACTN < 1 DO FRETURN 
EHV _ FIND\ACT ( FN, ACTN :RETURN ) 
RETURN 



FUNCTION INSTR\LENGTH ( VECTOR CD, PC, EPC ) 

*GIVEN HALF WORD ELEMElJT CODE VECTOR ·co' I AND P-CTR OF INSTR 'pc' 
*RETURN THE LENGTH OF THE INSTRUCTION IN HALF WORDS 
*THE LENGTH OF A BRANCH INSTRUCTION WILL INCLUDE THE SPACE SPANNED 
*BY THE BRANCH SO LONG AS THIS DOES NOT EXTEND TO 'EPC' OR BEYOND 

SCALAR T 
FIELD CMPLXA 
FIELD OPCODE 

0 
0 

1 7 I 1 7 
18 I 22 

IF CD[PC] $ CMPLXA = 0 DO;*SHORT FORM OPERAND 
RETURN ADDR\LENGTH ( CD, PC ) 

ELSEIF CD[PC] $OPCODE= 4 DO;*BRANCH 
T PC+ 2 + CD[PC+l] 
RETURN (IF T < EPC THEN T ELSE 2) 

ELSE DO;*COMPLEX OPERArJD 
T _ ADDR\LEUGTH ( CD, PC 
HETURN T + ADDR\LENGTH ( CD, PC+T) 

ENDIF 



FUNCTIOIJ INTBUF ( DOOL BEFORE, REFERENCE POINTER 
* 
* INTBUF INSERTS THE CONTENTS OF THE TEXT BUFFER 
* BEFORE OR AFTER THE LINE INDICATED BY THE POINTER. 
* 

SCALAR OLDLEUGTH, HEWLENGTH, START, FIN, REST 
VECTOR OLD, rrnw 
* 
UNLESS ACTIVE ( POINTER ) DO CRASH() 
OLDLENGTH BLEl~GTH ( TXWIND0\'1 ) ; OLD 
NEWLENGTH OLDLENGTH + TLENGTH 

TXWINDOH ■ BARRAY 

END 

NEW SMAKE ( NEWLEHGTH ) 
* 
IF BEFORE DO 

START POINTER ■ STARTX 

ELSE DO 
START POINTER ■ ENDX + 1 

ENDIF 
FIN _START+ TLENGTH 
REST OLDLENGTH - START 
* 
BCOPY ( @NEW[0] , @OLD[0] , START ) 
BCOPY ( @NEW[START] , @TARRAY[0] , TLENGTH 
IF Rt:ST > 0 DO 

BCOPY ( @NEW[FIN] , @OLD[START] , REST ) 
ENDIF 
* 
SETWINDOW TXWINDOW , rrnw 
MAKEINVALID ( LOCALLY ) 
* 
FIXPTRS ( POINTER ■ BLOCK , START, TLENGTH , TLINES ) 
* 



FUNCTION ITEM ( STRING T, STRINGS, C 

* STRIP LEADING SUBSTRING FROM ·s· UP TO CHAR ·c· AND LEAVE IN 

SCALAR CHAR, QUOTE 

END 

* 
QUOTE 0 
CLEAR ( T ) 
CHAR GNBCI ( S :RETURN ) 
* 
UNTIL (CHAR= C AND QUOTE= 0 ) DO 

IF CHAR='"' OR CHAR=':' DO 
IF QUOTE= 0 DO 

QUOTE_ CHAR 
ELSEIF QUOTE= CHAR DO 

QUOTE 0 
ElWIF 

ENDIF 
WCI ( CHAR, T ) 
CHAR GCI ( S :RETURN 

ENDUNTIL 
RETURN 
* 



FUNCTION ITPROC() 
* 
* INSERT-TEXT CUMMAilD 
* 

PCHECK 
* 
IF CMDMOVE ( IPTRl :FRETURN ) DO 

INTBUF ( TRUE, IPTRl ) 
SETPOINTER ( CURRENT, IPTRl ) 

ENDIF 
RETURN 

END 



FUNCTION KLUDGE\LOCK() 

* LOCK USER PROG IN CORE AND TURN OFF TSS PRE-EMPTION 

MACRO C(V) _ V$VDCAP 

END 

MACRO PUSH(X) _ ((X)&CODE(4114B)) 
MACRO TRAP(N) _ ((N)&CODE(4164B,44106B,1,4100B}} 

CLOSE 
CLOSE 
CLOSE 

C(CDSEG) 
C(DTSEG) 
C(CLSEG) 

PUSH ( 0 ); TRAP 28 }; *DISABLE TSS 

OPEN\LOCKED 
OPEN\LOCKED 
OPEN\LOCKED 

C ( CDS EG) , CODEHAME ) 
C ( DTSEG) , DATANAME ) 
C(CLSEG), CAPNAME ) 

RETURN 



FUNCTION KLUDGE\UNLOCK() 

* UNLOCK USER PROGRAM FRO~ CORE AND RE-ENABLE TSS PRE-EMPTION 

MACRO C(V) _ VSVDCAP 

EHD 

MACRO PUSH(X) _ ((X)&CODE(4114B)) 
MACRO TRAP(N) _ ((N)&CODE(4164B,44106B,1,4100B)) 

CLOSE ( C(CLSEG) 
CLOSE ( C(DTSEG) 
CLOSE ( C(CDSEG) 

PUSH ( 1 ); TRAP 28 ); * RE-ENABLE TSS 

OPEN\WINDOWED ( C(CLSEG), CAPNAME :OPEN\LOCKED ( C(CLSEG), CAPNAME) ) 
OPEN\WINDOWED ( C(DTSEG), DATANAME :OPEN\LOCKED ( C(DTSEG), DATANAME ) 
OPE11\WINDOWED ( C(CDSEG), CODENAME :OPEN\LOCKED ( C(CDSEG), CODENAME ) 

RETURN 



FUNCTION LMATCH ( STRING ARG\TARGET , STRING ARG\SUBJECT 
* 
* LMATCH LOOKS FOR TARGET AS A LABEL IN SUBJ STRING ■ 
* ( I ■ E ■ POS{0) ARBNO(' ') TARGET (COLON!BLANK!CR) 
* IT RETURNS TRUE OR FALSE 
* 

END 

STRING TARGET, SUBJECT 
MACRO LABEL\END ( C) _ ( (C) =':'OR (C) =BLANK•• 

OR (C) = BLANKS OR (C) = NUL OR (C) = CARRET) 
SCALAR CHAR, TCHAR 
* 
SDCOPY ( TARGET, ARG\TARGET ) 
SDCOPY ( SUBJECT, ARG\SUBJECT 
* 
CHAR GNBCI(SUBJECT) 
* 
IF CHAR= BLANKS DO 

GCI ( SUBJECT) 
CHAR_ GCI ( SUBJECT 

EIJDIF 
TCHAR _ GCI ( TARGET :RETURN LABEL\END(CHAR) ) 
WHILE CHAR= TCHAR DO 

CHAR _ GCI ( SUBJECT :RETURN LENGTH ( TARGET ) = 0 ) 
TCHAR _ GCI ( TARGET :RETURN LABEL\END(CHAR) ) 

ENDWHILE 
* 
RETURN FALSE 



FUNCTION LOADTBUF ( REFERENCE PTRl , REFEREUCE PTR2 ) 
* 
* LOADTBUF COPIES ALL LINES BEWTEEN PTRl AND PTR2 INCLUSIVE 
* 
* 
* 
* 
* 

END 

INTO THE TEXT BUFFER IF THEY FIT, AND RETURNS TRUE ■ 

IF THE TEXT BUFFER WOULD HAVE OVERFLOWED, NOTHING 
IS DONE AND FALSE IS RETURNED ■ LOADTBUF FAILS IF 
PTRl AND PTR2 ARE ARRANGED UNREASONABLY ■ 

VECTOR A 
SCALAR TL, START 
* 
UNLESS ACTIVE ( PTRl ) DO CRASH() 
IF PTRl ■ BLOCK # PTR2 ■ BLOCK OR PTRl ■ LINE > PTR2.LINE DO 

FRETURN 
ENDIF 
* 
TL PTR2 ■ END~ - PTRl ■ STARTX + 1 
IF TL> TSZ DO 

RETURN FALSE 
ENDIF 
TLENGTH TL 
TLINES PTR2 ■ LINE - PTRl 0 LINE + 1 
* 
START PTRl ■ STARTX 

A TXW rrmou. BARRA y 
* 
BCOPY ( @TARRAY[0] , @A[START] , TLENGTH ) 
* 
RETURN TRUE 
* 

-- ·- --------·----- -· . --·--- ----··-----



FUNCTION LOOKUP ( STRING PNAME ) 
* 
* LOOKUP REFORMATS NAME AND CALLS "STLK" TO LOOK IN 
* SYMBOL TABLE IN BUFFER ■ 

* 

END 

SCALAR WLENGTH 
VECTOR WVEC 
STRING NAME [ IDLENGTH + 3 ] 
* 
SCOPY (NAME, PNAME ) 
* 
UNTIL ( LENGTH ( NAME MOD CPW = 0 )-DO 

WCI(BLAHK,NAME) 
EI-lDUNTIL 
WVEC _ FULLVEC ( NAME ■ SDVD ) 
WLENGTH _ LENGTH (NAME) / CPW 
* 
RETURN STLK ( GDBWINDOW.BUFFER, WVEC, WLENGTH :FRETURN) 
* 



FUNCTION LSINIT() 
* 
* INITIALIZE EDITOR AND DEBUGGER GLOBAL VARIABLES 
* 

* 

SCALAR I 
* 
*SETUP FREE-POOL 
* 
INIT ( FREEPOOL 
* 
* LINE POINTERS 
* 
FOR I OTO NPTRS-1 DO 

MAKENULL ( PTRADDR ( I ) ) 
ENDFOR 
* 
CURRENT_ PTRADDR(0) 
SEARCH_ PTRADDR(l) 
IPTRl _ PTRADDR(2) 
IPTR2 _ PTRADDR(3) 
* 
* WINDOWS 
* 
TXWINDOW WINADDR(0) 

TXWINDOW.BUFFER CTXBUF 
GDBWINDOW _ WINADDR(l) 

GDBWINDOW.BUFFER GDBBUF 
CDBWINDOW _ WINADDR(2) 

CDBWINDOW.BUFFER CDBBUF 
CCDWINDOW _ WINADDR(3) 

CCDWINDOW.BUFFER CCDBUF 
* 
* 

* TEXT BUFFER 
* 

* 

TSZ 1000 
TARRAY SMAKE TSZ 
* 
STE SETREFSIZE ( @ STEVEC [ 0], SDISP ) 

STATEWORD _ SETREFSIZE ( @DTSEG[O], SW\SIZE 

* STATE VARIABLES 
* 

WRAP TRUE 
SCOPE GLOBALLY 
* 
MEAS FLAG FALSE;* INITIALLY lWT MEASURING 
RUNFLAG FALSE;* INITIALLY IN USER-MODE 
USERTRAPPED FALSE 
* 
LOADED FALSE 



END 

RTLOADED 
RTSELECT 

FALSE 
"SRUN II : CRASH () 

COMPLEVEL 0 
CSFR _ @COMPSTACK[0] 
CLEAR ( PSNAME) 
* 
RETURN 
* 
* 



FUNCTION LTEFIND ( FN, P ) 
* 
* FIND LINE-TABLE-ENTRY CORRESPONDII~G TO FUiKTION-RELATIVE 
* P-COUNTER PIN FUNCTION FN ■ LOADS THE 
* GLOBAL LTE BUFFER AND RETURNS THE LINE NUMBER OF THE 
* STATEMENT-LINE ■ RETURNS -1 IF PIS OUTSIDE OFF ■ 

* FAILS IF DEBUGGER BLOCK OFF IS INVALID ■ 

* 
SCALAR START, FINISH, FIRST, .NLINES, I, CP, R, F 
REFERENCE HOR 
VECTOR A 
* 
R FN $ FNRUNT 
F FN $ FIJBLK 
* 
*CHECK FOR INVALID DEBUGGER BLOCK 
* 
IF BADINFO ( FN ) DO 

FRETURN 
ENDIF 
* 
* CHECK FOR BAD P-COUNTER 
* 
START INSTl 
FINISH_ BLKSIZE(PROCSEG(R),F)*BPW - 1 
IF P<START OR FINISH<P DO 

RETURN -1 
ENDIF 
* 
* GET LINE TABLE 
* 
SELWINDOW ( CDBWINDOW, DBUGSEG(R), F) 
A CDBWINDOW.BARRAY 
HOR_ FIND\DBHDR ( A 
FIRST HDR ■ LTBASE 

NLINES HDR ■ LTSIZE 

* 
* SEARCH FOR LTE CONTAINING P-COUNTER VALUE 
* 
FOR I NLINES-1 BY -1 TOO DO 

LTE A [FIRST + I *~lHJ] 
CP LTE $ LTECODEPTR 
IF I= 0 OR ( CP # LTENULL AND P >= CP ) DO 

CLRWINDOW ( CDBWINDOW ) 
RETURN I+l 

ENDIF 
ENDFOR 
* 
* FALL THRU IF BAD LINE TABLE 
* 
CRASH () 

E!W 



FUNCTION LTEGET (VECTORS, SCALAR F, SCALAR L) 
* 
* GET LINE TABLE ENTRY FOR LINE L OF FUNCTION F OF 
* DEBUG SEGMENTS. LOADS GLOBAL LTE BUFFER, AND 
* RETURNS TRUE ■ RETURNS FALSE IF NO SUCH LINE INF ■ 

* FAILS IF DEBUGGER BLOCK OFF IS INVALID ■ 

* 
SCALAR FIRST, NLINES 
REFERENCE HOR 
VECTOR A 
* 
* CHECK FOR INVALID DEBUGGER BLOCK 
* 
IF BADINFO ( F ) DO 

FRETURN 
ENDIF 
* 
* GET LINE TABLE 
* 
SEL\lINDOW ( CDBWINDOW, S, F ) 
A CDBWINDOW ■ BARRAY 

HOR FIND\DBHDR ( A 
FIRST HDR ■ LTBASE 

NLINES HDR ■ LTSIZE 

* 
* CHECK FOR BAD LINE NUMBER 
* 
IF L > NLINES DO 

CLRWINDOW ( CDBWINDOW 
RETURN FALSE 

ENDIF 
* 
* FETCH LTE 
* 
LTE A [FIRST+ L - 1 
CLRWINDOW ( CDBWINDOU ) 
RETURN TRUE 
* 



FUNCTION LTEPUT (VECTORS, SCALAR F, SCALAR L 
* 
* PUT MODIFIED LTE FOR LIIJE L OF FUNCTION F OF DEBUG SEGMEiiT 
* S BACK INTO LINE-TABLE ■ 

* 

EIW 

SCALAR FIRST, NLINES 
REFERENCE HOR 
VECTOR A 
* 
IF BADINFO ( F) DO 

FRETURN 
ENDIF 
* 
SELWINDOW ( CDBWINDOW, S, F ) 
A CDBWINDOW.BARRAY 
HDR _ FIND\DBHDR { A 
FIRST HDR ■ LTBASE 

NLINES HDR ■ LTSIZE 

* 
IF L > NLINES DO 

CLRWINDOW ( CDBWINDOW 
RETURN FALSE 

ENDIF 
* 
A [FIRST+ L - 1 ] _ LTE 
OUTWINDOW ( CDBWINDOW ) 
RETURN TRUE 



FUNCTION LTPROC() 
* 
* LOAD-TEXT COMMAIW 
* 

END 

PCHECK 
* 
IF XTPROC ( LOADTBUF :FRETURN ) DO 

ACTIVE (CURRENT); FWD ( CURaENT 
TTPROC ( ) 

ENDIF 
RETURN 

··--·-------- - - ··- ·- --- ·--·------- -···--------·--·-·---



FUNCTION LVOUT ( STRING L, SCALAR V) 
* 
* PRINT LABELED OCTAL VALUE 
* 

END 

SOUT L) 
IOUT V, , 8 ) 
RETURN 



FUNCTION MAKEINVALID ( SCALAR SCOPE ) 
* 
* TURNS ON INVALID BIT IN TEXT SEGMENT DIR ENTRY 
* 

Eirn 

IF SCOPE= GLOBALLY DO 
SETINVALID ( GLOBLK , TRUE ) 

ELSE DO 
SETINVALID 

ENDIF 
RETURN 

TXWINDOH.BLOCK, TRUE) 



FUNCTION MAKESTRING (STRINGS, VECTOR V, I, J ) 
* 
* MAKES STRING 'S' HOLD CHARACTERS PACKED IN 
* WORD-VECTOR 'V', ADDING THE "EXTRA" CHAR AT 
* THE END TO t1AKE A KOSHER STRING. 
* 

END 

V SUBVEC ( V, I, J-I+l 
V BYTEVEC ( V ) 
V $ VDSIZE V $ VDSIZE + 1 
SETSTRING ( S, V ) 
RETURH 

----------



FUNCTION MAKE\PROGRAM ( STRING PNAME) 
* 
* MAKE THE CURRENT USER PROGRAM BE 'PNAME' 
* 

END 

SCOPY ( 
SEGNAME 
SEGI~AME 
SEGNAME 
SEGNAME 
SEGNAME 
RETURN 

PROGNAME, PNAME) 
( TEXTNAME, TEXTSEG, PNAME) 
( CODENAME, CODESEG, PNAME) 
( DEBUGtJAME, DEBUGSEG, PNAME 
( DATANAME, DATASEG, PNAME} 
( CAPNAME, CAPSEG, PNAME ) 



FUNCTION MAKE\RUNTIME ( STRING RTNAME) 
* 
* MAKE THE CURRENT RUNTIME BE 'RTNAME' 
* 

END 

SCOPY ( RUNTNAME, RTNAME) 
SEGNAME ( RTEXTNAME, TEXTSEG, RTNAME ) 
SEGNAME ( RCODENAME, CODESEG, RTNAME ) 
SEGNAME ( RDEBUGNAME, DEBUGSEG, RTNAME 
RETURN 



FUNCTION MOVEWINDOW ( REFEREHCE W, VECTOR SEG, BLK) 

* MOVE CONTENTS OF WINDOW W TO DIFFERENT 
* BLOCK OF DIFFERENT SEGMENT 

END 

SCALAR B 

B W. BUFFER 

W. SEGMENT 
W. BLOCK 

RETURN 

BUFSEG 
BUFBLK 

B 
B 

SEG 
BLK 



FUNCTION MTPROC() 
* 
* MTPROC KODIFIES THE SINGLE LINE IN THE TEXT BUFFER. 
* IT FAILS IF MULTIPLE LINES ARE IN THE BUFFER ■ 

* 
STRING TSTRING 
* 
UNLESS ( TLINES = 1 ) DO FRETURN 
* 
MAKESTRING ( TSTRING, TARRAY, 0, TSZ-1 ) 
SETS ( TSTRING, O, TLENGTH*CPW) 
UNPAD ( TSTRING ) 
* 
EDITLINE ( TSTRING :CRASH() ) 
* 
PADLINE ( TSTRING ) 
TLE11GTH _ LENGTH ( TSTRING ) / CP~J 
* 
RETURN 

END 



FUNCTIOH MVPROC() 
* 
* MOVE-POINTER COMMAND 
* 

* 
PCHECK 
* 
IF CMDMOVE ( IPTRl :FRETURN ) DO 

SETPOINTER ( CMDPTR ( :FRETURN ), IPTRl ) 
ENDIF 
RETURN 

-----········---- -·---



FUNCTION MVPTR ( REFERENCE CP, STRING DESTIN 
* 
* MOVE POINTER CP TO LINE ADDRESS DESTIN ■ 

* 

* 

BOOL FOUND 
PROC MOVE 
SCALAR NLINES, CHAR, I 
REFERENCE DP 
* 
SETPOINTER ( CP, CURRENT ) 
* 
* LOOP THRU ELEMENTS OF DESTINATION 
* 
WHILE REAL ( CHAR GCI ( DESTIN :NONCHAR) ) DO 

CLEAR ( TARGET ) 
* 
MOVE FWD 
IF CHAR='+' DO 

CHAR GCI ( DESTIN :FRETURN 
ELSEIF CHAR=,_, DO 

CHAR GCI DESTIN :FRETURN 
MOVE BACK 

ENDIF 
* 
* ABSOLUTE-LOCATION ELEMENTS 
* 
IF ALPHABETIC (CHAR) DO 

FOUND FALSE 
FOR I OTO NPTRS-1 DO 

IF CHAR= PTRNAME [ I DO 
FOUND TRUE 
DP_ PTRADDR ( I ) 
UNLESS ACTIVE ( DP ) DO GOTO BADPTR 
SETPOINTER ( CP, DP ) 

ENDIF 
ENDFOR 
UNLESS FOUND DO FRETURN 

ELSEIF CHAR='/' DO 
UNTIL ( ( CHAR GCI ( DESTIN :FRETURN )) = '/' ) DO 

WCI ( CHAR, TARGET :CRASH() ) 
ENDUNTIL 
IF NOT PTBLK ( TARGET, CP :GOTO BADGST ) DO 

NOTFOUND ( TARGET, ~;• ) 
RETURN FALSE 

ENDIF 



* 
* RELATIVE-LOCATION ELEMENTS 
* 
ELSEIF CHAR=':' DO 

UNTIL ( (CHAR_ GCI ( DESTIN :FRETURN )) = ':' ) DO 
WCI ( ·CHAR, TARGET :CRASH() ) -

ENDUNTIL 
IF NOT SCAN ( LMATCH, MOVE, TARGET, CP :GOTO BADPTR ) DO 

NOTFOUND (TARGET, ':' ) 
RETURN FALSE 

ENDIF 
ELSEIF CHAR= ' 11 ' DO 

UNTIL ( (CHAR_ GCI ( DESTIN :FRETURN )) = '"' ) DO 
WCI ( CHAR, TARGET :CRASH() ) 

ENDUNTIL 
IF NOT SCAN ( AMATCH, MOVE, TARGET, CP :GOTO BADPTR) DO 

NOTFOUND ( TARGET, ' 11 ' ) 

RETURH FALSE 
EHDIF 

ELSEIF NUMERIC (CHAR) DO 
WCD ( CHAR, DESTIN) 
UNLESS ACTIVE ( CP) DO GOTO BADPTR 
NLINES CSN ( DESTIN ) 
FOR I 1 TO NLINES DO 

MOVE ( CP :GOTO NOSUCK) 
ENDFOR 

ELSE DO 
FRETURN 

ENDIF 
ENDWHILE 
* 
IF ACTIVE ( CP ) DO 

RETURN TRUE 
ENDIF 
* 



BADPTR: 
ERRMSG { "POINTER IS NULL&M" ) 
RETURN FALSE 
* 

NOSUCH: 
ERRMSG { "NO SUCH LINE&M" ) 
RETURN FALSE 
* 

BADGST: 

END 

ERRMSG { "ALL FUNCTIONS UNKNOWN ■ {GST INVALID)&M" ) 
RETURN FALSE 
* 



FUNCTION NEHPOitJTER ( REFERENCE P, SCALAR BLK, SCALAR LN, SCALAR INDEX } 

* 
* SET FIELDS IN POINTER P 
* 

END 

P ■ SEGMENT TXSEG 
P ■ BLOCK BLK 
P ■ LIHE LN 
P ■ STARTX INDEX 
UNLESS ACTIVE ( P} DO CRASH(} 
SPANLINE ( P } 
RETURN 



FUNCTION NEWPROGRAM ( STRING PNAME) 
* 
* NEWPROGRAM DROPS THE CURRENT PROGRAM AND CREA'I'ES A 
* NE\v PROGRAM NAMED 'PNAME',; IT FAILS IF THE PROGRAM 
* NAME IS ILLEGAL. 
* 

MACRO C(V) _ V $ VDCAP 
VECTOR LNVEC 
* 
IF LENGTH 

ERRMSG 
i,l:.TURN 

ENDIF 

PNAME) > PNAMEMAX OR LENGTH ( PNAME) < l DO 
"BAD NAME&M" ) 

IF RTLOADED AND STREQL ( PNAME, RUNTNAME 
ERRMSG ( "SAME AS RUNTIMESM" ) 

* 
DROP () 
* 
MAKE\PROGRAM PNAME) 

CREATE\SEGMENT ( TEXTNAME, 1: ) 
CREATE\SEGMENT ( CODENAME, 1: ) 
CREATE\SEGMENT ( DEBUGNAME, 1: ) 

DO •. 

OPEN\WINDOWED ( C ( TXSEG) , TEX'I'i~AI-IE : GOTO FUSS ) 
OPEN\WINDOWED ( C(DBSEG), DEBUGNAME: GOTO FUSS ) 
OPEH\WINDOWED ( C(CDSEG), CODENAME: GOTO FUSS ) 

SEGINIT ( TXSEG 
SEGINIT ( DBSEG 
SEGINIT ( CDSEG 
* 
BLKCREATE ( TXSEG, GLOBLK) 
LNVEC SMAKE ( 1 ) 
LNVEC TO]_ 'END&M' 
NEWWINDOW ( TXWINDO\J, TXSEG, GLOBLK, LNVEC 
NEWPOINTER (CURRENT, GLOBLK, 1 , 0 ) 
SETINVALID ( GLOBLK, TRUE) 
* 
LOADED 
RETURN 

FUSS: 

TRUE 

ERRMSG 
RETURN 

Elm 

"DIRECTORY FULL&M" ) 



FUNCTION NEWWINDOW ( REFERENCE W, VECTOR SEG, SCALAR BLK, VECTOR NE\l ) 

* 
* PUTS A NEW BLOCK IN WINDOW W 
* 

W.SEGMENT SEG 
W-BLOCK BLK 
BUFSET ( SEG, BLK, W0 BUFFER, NEW ) 
,·1. BARRAY HEW 
RETURN 



FUNCTION NEW\SEGMEHT ( STRii~G SEGNAME, LEI;JGTH ) 
* 
* CREATES A NEW SEGMENT, OR ADJUSTS SIZE OF EXISTING ONE. 
* 

END 

SCALAR L 
BOOL EXISTS 

EXISTS TRUE 
L _ READ\LENGTH ( SEGNAME :EXISTS_ FALSE ) 
IF EXISTS DO 

OPEN\WINDOWED ( TCAP, SEGNAME :OPEN\LOCKED(TCAP,SEGNAME:CRASH())) 
REPEAT 

CLOSE ( TCAP :EXIT 
ENDREPEAT 
IF L # LENGTH DO 

OPEN\WINDOWED ( TCAP, SEGNAME 
SET\LENGTH ( TCAP, LENGTH ) 
CLOSE ( TCAP) 

ENDIF 
ELSE DO 

CREATE\SEGMENT ( SEGNAME, LENGTH :CRASH() ) 
El'lDIF 
RETURN 



FUNCTION NLINES ( REFERENCE ~JINDOW ) 
* 
* NLINES RETURN THE NUMBER OF LINES IN THE WINDOil ■ 
* 

END 

VECTOR A 
SCALAR I, N, L 
* 
N _ BLENGTH ( WINDOW ) - 1 
A WINDOW ■ BARRAY 

L 0 
FOR I OTO N DO 

UNLESS MORELINE ( A [ I ) ) DO L _ L + 1 
ENDFOR 
RETURN L 



FUNCTION NOGOOD ( VECTOR SEG, SCALAR BLK ) 
* 
* TESTS IrlVALID BIT OF BLOCK BLK IN SEGMENT SEG 
* 

SCALAR INFO 
* 
INFO BLKINFO ( SEG, BLK 
RETURN INFO$ BLKIHVALID 

END 



FUNCTION NOGOPROC() 
* 
* START-UP-IMPOSSIBLE TRAP 
* 

MESSAGE ( "START-UP IMPOSSIBLE ■ &M" 

RETURN 
END 



FUNCTION NOSTACK() 
* 
* DUHM.Y 
* 

RETURN ( STATEHORD. SWLTOP = 0 ) 
END 



FUNCTION NOTFOUND (STRINGS, SCALAR C 
* 
* COMPLAIN THAT 'S' COULD lWT BE FOUND 
* 

END 

COUT ( C ) ; SOUT ( S ) ; COUT ( C ) 
ERRMSG ( "NOT FOUND&M" ) 
RETURN 

- ------~---- -------- --------------



FUNCTION NPPROC() 
* 
* NEW-PROGRAM COMMAND 
* 

XPPROC ( NEWPROGRAM :FRETURN ) 
RETURN 

Eirn 



FUNCTION NSPROC() 
* 
* DUMMY 
* 

FRETURN 
END 



FUNCTION NUMERIC ( SCALAR C 
RETURN '0' <= C &JD C <= ' 9 ' 

END 

- ------ --- --- -- -----



* :?..EilO\i'i:: Bi-1-::::AEPOiiiT-':;:'i~AP PATCH 

* 

E:JD 

3CAL1\R i3Y'L'E 
FIELD PATCH ( 0: 16, 28 ) 
IF L?Z $ LTEFLAGS 

GYTS $ PX=:'Ch 
Vi.JTDYTi: ( iJL}~, 

EllDIF 

= Q DO 
( ~LK, LTE $ LTECOD~?TR ) 
LTE $ L'I'J:::I.S!.\.V2 
LTE $ LTECGD~PTR, BY72 ) 



FUilCTIU'.J OUTTBUF ( l{EFE1<.I::;JC.i.: PTiU , .2.~i"SR:C!JCE PTS.2 ) 
* 
* OUTr.c'BUF OEL:CT.CS ;.\LL LiiJI.:S GET\/.1'.,.C;J PTi"ll .:;:rn PTE,2 LiCLUSIVZ, 
* l\.:~D Si-·\:Vt:S 1THS D2LLrrr:;o ~I~J=:S I~-l THE ~E:<rr DU?F.CR I:F THEY FIT, 
* i\.lJD RETUi~~JS 'T11UL. IF THE TE:\T1 SU.f.,l-.,.2R tiOJLD H~~\ VE 
* OV.GRFLO\·J:D, lJO~H:i::.JG IS DO:•J=, l\i;L) P..:1LSL I3 RE'7Ul~tr.Jzo. 

* 
* FAILS IF PTlU ;\JD P':R2 :'\fU: ARRAiJC.SD i..mi"<:CASO:Ji'.\GL'i 

* 
VECTOR OL;J, llI::1J 
SCAL,\R OLDLSlJG':i.'E, 1EIIL.CJG7H, ST,.\R'.:.', FI,J, R2S':2, TL, .3Li, 

* 
U:JLESS ACTIVE P':i.'Rl ) OJ Cf'-ASlI () 
IF P':ru. i3LOC.i{ lf P7R2. GLOC'.Z OR P'.i.'~U- LilL;:; > PTR2. LINS DO 

FRE7JE:l 

* 
7L 
IF TL> TS~ DO 

~i.::TUl~:.J i.,:i~LSL 
I.:1lDIF 

PTJ.2. LI:Ji:: - PT El. LII1::.; + l 

* 
OLDLJ.::tJG 1I'i1 
iJI:'~iLEi~GTH 

BLElJGTH ( T:c.JirDC1./ ) ; OLD 
OL!JLEllG'.c'H - TLI.;:lGTtl 

;J.::::;,; St1Al~L ( 11:='sJLLJGTn 

* 

* 
JCOPY ( ~Trlf-<-R~\Y[0], QOLD[S~~..:\P/I'], TLEIJGTH) 
IF lJt;•1JLE:1G7li = 0 DO 

IF PTRl. i3LOC£: = GLOBLI: DO 
~KF~t.lSG ( "CA.:-J'r.l D:CLETt LUr~IF' .. L GLOE~\L BLOCi{&L~ 11

) 

ru::TURil ':i.'RUE 
.2:1JDIF 
BLKDSSTROY ( ?XSCG , PTRl.JLOCK 
D•-ii:lF'i'RS ( };Y.c'Rl. BLOCr( ) 
CLR~Jli100\J ( 'i'Z',JlliDO:J ) 
tL\;~}.::L-JVALID ( GLOBL\LLY ) 
rZETUr~w 'I'RU:C 

I::'.lDIF 

* 
BCOPY ( (l'.C\ ✓ [ 0] , ~lOLD [ 0] , ST~\l('.1' ) 
If RtST > 0 DO 

BCop·1 ( @i:E'.J [S':'.i\E'i'] , (.l0LD [FLJJ , RI:ST 

E:JD IF 
SS':i."\JI7JDO\I ( ':;:';{,ili.JDO.J , ll:C'., 
:U\:t<:;::IIlVALID ( LOCALLY 

* 
BLK PTRl • GLOCK 
Z ,:\.P PTi:?,;3 ( BLI0: , 3 ':i.' A:n' , i: I lJ ) 



"!":, "'."l r"'\ 
i.:...l~U 

FIZPT1?S ( tlLl'. , FI iJ , -TLEJCTH , -TLLJ::.:S ) 
.?.Ci'URiJ 'i'Ru £ 



FUiJC':'IOIJ C'JTiJIIJDO·,; ( ~.CF:i::1U:::,JCi:: '1J 

* 

IJUF,rnri'E ( \/.BUF.r'ER, 0 
l3UFCLE.:\.R ( ii. BUFFI:R ) 
I/.ELOCK 0 
~E':i'Jl{iJ 



FU:JCTIOiJ PADLI\Ji: ( S7iUilG L 

* 
* PAuLII~J~ PADS Ll:li: L OUT 70 A,J El'l'i:.:GB.AL ilUiUS.i:\ 
* OF \iORDS G.3Il1G :lULS. 
1< 

.CIJ i) 

GCD ( L ) 
U~JTIL ( L.SJGTH 

hCI ( ~JJL , 
EilDUIJ'i'IL 

L ) ilOD CP\·i 
L ) 

1iC I ( CARRtT , L 
RETU1(:l 

1 ) DO 



FUilC'I'IQU PAUICPfWC () 

* 
* PROCLSS US:SR PAIJIC 
* 

i1E.SSZ\GE ( "PA:nc ! &,i" 
R .::.:'~ U ~1 i l 



FUlJCTIOIJ PCPROC () 

* 
* 'PC' CCl\,.Ji\~JD: PlUll':1 COD2 .::l,llD L':'2 CORrlS:3POllDLlG 'l'O LilE L'\DDRI:SS 

* 
\/ECTCR i-;. I s 
SCALAR FIRST, LAST, I, B, L 
* 
IF GID,.JOVL ( IP':'Rl : FRE'lU~1{J ) 00 

S IP'i'Rl. BLOC{ 
L IPTRl-LiiE 
IF L:'i::G~=•:2 ( S, 8, L : F1rn•:;.1u.11J ) DO 

* 
* PREl'I' LTi:::: 

* 
"L':;:'L = II ) SOUT 

IOJ'.i:' 
IOUT 
IOU'.;:' 

LTE $ LT~ISAV2,,8 ); COUT ( ' ' ) 
LTE $ ~T2FLAGS, ,8 ) ; COUT ( ' ' ) 
LTE $ LTECUDEPTR, ,B ); caLF 1 ) 

* 
* LOCX.i:'L CODI:: ( IF A:l'i ) 
* 
FITIST LTE $ LTECCDC?TR 
IF FI.cl.S':::' )i LTELJULL DO 

L,\S'i' L'.::'El-lULL 
'1/UILE: L,;37 = L'i'E;JULL iJO 

L L + 1 
( S, D, L :fRETJ?..[.] 
LTE S LTBCODEPTR 

) DO 

ELSE DO 
LAS;:, BLl:SI~E ( CDSI:G, ;_:i ) * Bl?\J 

LllDIF 
2IJDi,rlILf.:; 

* 
* PRLJT CODS 

* 
S:CL\Li:I1D0,1 ( CCU,JliJDU,i, CDS r::G, B ) 
A _ HALFV.CC ( CCD,iLlD0\;.13,;rm.:i.y ) 
FO~ I FIRST TO LAST-1 DO 

IOUT A [ I ] ,,8 ) 
CRLF 1 ) 

CLRvH UDO\i 
:CilOIF 
f:.ETU:1~J 

1.:1JDIF 
EilDIF 
FR:i::?URI! 



FUJCTI Cll PCTRPiWC ( ) 

* 
* P-COC:,J'J.'SR '=°RAP 

* 
tJES3AG£ ( ".P-COUJ'i'S.?-. TRAP. &il" ) 
RETUlrn 



FUi:CTIO:J PDPi<.OC () 

* 
* PiU1J'I'-:J~:'i.~,; COiUAiJD 
* 

SCALAR L, U, A, VU 
* 
L CS:J ( CS'.i'RI1lG, 0 : FRETU?.;J 
U CSll ( CS'I'RI:lG, 8 : L 
VU D'I'SLG $ VJSI~E - 1 
If U > VU DOU VU 
FOR A L 7U UDO 

1?',i01zD ( Z-1. , D'l'SEG 
EIJDFOR 
rn:::TUi:"(iJ 

2;JD 



Fi.UC'I'IO~l ?.CL:L ( S':'IUllG S 

* 
* PLCL :1.c:::'-2 cun:1.Z:\Il!J FR0,1 S, ;,;m PJT I~ 111 CST?.LJG 

* 
ITEii ( CSTRI,JG, .S, 
RELURlJ 

, , 
I 



'1C 

* PRLJTS Ll:J:.:::; ADD?- OF LI~l:Z 'LIJ' I:J r"U:lC'3:'IO!J 'F:J' 

* 
STRiilG FUJC [ IDLCdGTH 

* 
Fill\~i2 ( F1J, FulK 
COUT ( 

, I, ) I 

SOU'.i:' ( ?Ui:JC ) 

SO\ .. J':i' ( "/+" ) 

IOU? ( LIJ - 1 
H.l~'~UR.I·-i 

;_;no 



FU1JC7I 011 P:SPROC ( ) 

* 
* 'PL' COdll/UD: P?,I !l'I' LI:E iW,1E2H COR1-:;,.SS.?OilDLlG TO COD:C.: i\D0RESS 

* 
STP,IilG S [ I DLE!JGTI-l 
SCAL,\R A, L 

* 
CdDARG ( S 
IF P':::'GLI: ( S, IP'I'Rl :FR.CTU.?.iJ) DO 

A CilS ( CSTiU11G, 8 ) 
L LlCFIIJD ( IP~Rl. BLOCK I l\ : FP .. r~~u~~:J 
IF L < 0 DC 

1-'iESSAG: ( "BT\D ADiJ~,&11" ) 
ELSE DO 

SOUT "LI iLC iWlL:ll.:R = " ) 
IOUT L ) 
CIZLF l ) 

EIWIF 
i.1E7UR;J 

ELSJ.:: DO 
f~ETU~;J 

LUDIF 



FU:lCTI OiJ PSPROC ( ) 

* 
* 
* 

SCALAR L, U, VU, RS 
M~CRO C ( V ) V $ VOCAP ) 

* 
CIJDARG ( 'i1 ARGST 
OK TRUL: 
IF L21JGT!-i ( TARGi:'.::' == 0 'i'Hl:iJ ,KI 'CJ' , '.::'AP. 1::;:CT ) 
RS TARGE~. SDRS 
CSU ( ':'ARGET, G : OIZ FALSE ) 
IF ( il0-:2 CiZ ) C:;:'( LEUGTH ( TARGS"-2 ) ii 0 ':'dEl: ; * ll:S\l LlA:iL 

OPEll\1HlJDQ,.iED C ( l?SSEG ) , TAi1GET : COTO Ci\:.JTOP.i:::J ) 
SCOPY ( PS!I/,,;:,:~, TAP,G:~'.::' 
ClDARG ( TA.:.{GET 

ELSL 
'i'Ail.G:C::' • SDRS 
GP Ci.·1 \'vJ I IJDO,iLD 

RS 
C ( PSSI.:.G ) , PS:lA,lS : 

scop·1 ( T:\RGS-:2, PSil.i\ii:::: ) & GOTO GU'I'OPi;IJ 
EllJIF 
L CS11 ( TARG:..::;·_;_,, o : U ) 
U CSJ ( CSTRIIJG, G: L) 
VJ Ri::AD\LEIJGTH ( PSiiAd£ ) - 1 
IF U > VU DOU VJ 
FOR I L TO UDO 

P\iOiW ( I, PS SI:G 
i.:::llDFOR 
CLOSE ( C ( PS~EG ) 
RETUR:l 
* 

CAJTOP2iJ: 
Ei1;1~JSG 
RB'.i.1 iJRI1 

"CAlrr OP:SlJ \Jil~DO\-JZD&i1" ) 



FUiJC7IOcl ?Ti3LK ( S7EIIJG :JX\:i.S , REFEREJ;CE POLJ'.i'Ei), 

* 
* PTBLK SSTS ?OIIJTI:::R TO lit~\iJ OF ,J.:;:i;::;D iJLOC\. 
* Tl-IE l3LOCI~ iLc\il:S IS LOOIZI::J UP Ll ':'liE GL03,"\L SYLli30L 7,\BLE-
* I F IT I S f OU I JO , 'I' HE PO Ii 1T E ,l I S SET 'l' 0 TH i: l ST LI l l E Of ':l.' HE: 

* 
* 

El1D 

GLOCIZ, ,"\Im 7RU:S IS RI.:'.i:uRl-L'.::D- IF THE JA[12 IS JCT FOUiJD, 
FALS:C: IS :?,:i:::TJRiJ:.=;I). IF ·~ri.i:: GLOBAL SY.1301 'I'.:\BLE IS LlVALID, 

STRLJG G;JAil2 
SCAL.:'.\R CHAR, GiJlJtl 
REF2B.ElJCC E:fi'RY 

* 
SJCOPY ( BilA'.lE, lJA:lE ) 

BilU,i FlJ?IiJiJ ( 3~L'.\;JS : Fi1ETUrt;J 
IF i.3UtJ,l $ flJRUIJT DC Ri:'I'U::W Fr"\LS:S; ** ':i:'Lil.:? ** 
IF i31JUJ1 < 0 DO 

SL3.L: DO 
i? 0 I'.J'_;:' E:~ • BLOC E~ 

.L:il:J IF 
Ell Jii $ r'ill3L1( 

POillTE;R. SEGl1:::.L1T ?::SEG 
PUL1TER. LI:E l 
POilfiER ■ STi;RT>: 0 
U:JLESS ACTIVE ( POilJTI:R ) DO C.RASli () 
SPA;.JLitH: ( POiiE'~2 
l{ Er.LU FJ·J ".2i:?.. U 2 



* PUSH OlE.: ·.:02..0 o~no US2R PH.OGRAL1 STACi~ 

SCriLA?- L?OP, SbASi 
* 

.3 f:L\S2 

S7.i'.'i.TL,WJ.D • S;,iLTOP 
RL'.i:'URi.J 

L'I'0P + 1 



FU:Jc ... ~rolJ PUTbY'.i.'E ( SCALA?, FiJ, .:.,(.;;\LA,,, i\:JJR, SCl-,LAR r3YT2 ) 
* 
* PUT CODE 6Y'.::':C Ili'.i'O U3E:1 CODE S2Gl:::~rr AT 
* F-dAS E R.i:::L ADJi.=<.:CSS Ii~ f u;1cr1 o:.J Fd 

* 

* 
S~Lv/I!WO\J ( CC'.J1H1JD0,1, CIJS~G, F:J S 2,l3LI< ) 
.2, lL\LFV:CC ( CCD,.'EJDC)',.'. B,;RRAY 
A [ ADDa] _ BYTE 
CiJ'.i'\ilUDOli ( CCD,JLmm; ) 
i-':ETiJR2J 



FU~JCTIOJ PVPROC () 

* PJ.Llc:;:' VARI . .\BLL CO,El1\llD 

.SCALA?-. F;J, ?YPr;, .i\DDR, L, \il, ,i2 
:JUUL FOU:JD 
VI:CTCl<. c:.:;:cc 
FIELD Ci3Ri.UT ( Q: .i9,19 ), CDiiJD2X ( Q: 20,Jl 
FI ELD Ll!Il.LF ( 0 : U , 15 ) , Rli:-\LF ( C) : 1 G , J 1 ) 

SCEEC:K 
er i0Z\RG ( 'I1l\.RGET 

FOUlJD F,\LS:C 
UUL:CSS lWS'l'AC.i~ () iJO 

IF Fll > 0 UO 
r'GUiJD Tih.JI: 

SllDUilL:CSS 

IF IJO'i' FOJlJD DO 
FCU:rn 

:rouu:::i - FALSE & LLAVE ) 

STE ST2FI'.JD ( TARG;":;T, GLOBL!\ : FOU~m _ F ,'i.LS:C &Li.::Av::. ) 
.c:m IF 

IF fOU:lD DO 

IF TYPE= ~COJS? DO 
L .i 

Sm·-
..L .L., • SVAL 

ELSEIF 'l'YPE = SVAR DO 
S'l'E. SVAL2 

IF S':2E • SLG DO 
AD:JR ,1uDR + EllV . SFFBASE. + S'.i'ATE.,WJ.iJ • S',JSSASE 

EilDIF 
IF STE • SV7YP: = SSCALAR DO 

L 1 
',il 

i.'..LSE DO 
L 2 
''1 ,i .L 

i~ 2 
L~JDIF 

DTS.E:G 

DTSr::c; 
DTS;:::G 

ADuJ. l 
ADDi{+l 

ELSi:IF •ryp::; = ::3rJllC DO 
L 1 
,11 S'.L'EFJ;JCJO ( ST:i= 

:CLSEIF TYP~ = SVCOllST DO 
CSt:;G PHOCS:::..::G ( (STE. SVA.L2) $ C:..iRUdT ) 
ADDR SEGS I::'.,[; ( csr::G ) -1 - ( STC. SV,'.\L2) $ CJHlDEX 
L 2 
\Jl CSLCJ [ ADDR 



ELS2 DO 
FOuilD 

EIJDIF 
BllDIF 

CS.SG [ ;\D02..+1 

IF llO':' FOU:Jt.) DO 
.30U'i' ( Tl\RGE'i' ) ; L:t-Gll:"3G ( 11 iJO'.i FGU;JO&;I" ) 
RETURiJ 

IOU'.i' '.11$Lh,'\Lf,,8 ); COUT (' '); IOU':i:' ( ,il:-;;RlL!\Lf,,8) 

IF L = 2 DO 
COUT ( ' ' ) 
IOU'.i' ( ',J2$Li!ALF,, 8 ) ; COUT ( ' ' ) ; IOUT ( 1,i2$i<..;,;,LF,, 8 ) 

E~lDIF 

CRLF ( ) 

RETUR~l 



FiJJCTIOil P',iORiJ ( A, VI::CTOi1 S~G 

* 
* PRIIfi' v,OH.D FROLi DATA SI:;Gl1Sll'.i:' A':' ADD:<.i::::3S 'A' 

* 
IOU':::' ( .:i.. I , 

If Si::G [ ,1. 
L-lESSAGE 

i:::LSE DO 
IOU':i:' 
COUT 
IOU':i:' 
CRLF 

E;mrF 
Il,ETURi.i 

i3 
] 
( 

S:CG 

SI:G 
1 ) 

) ; S0iJT ". " ) 

= 0 DO 
II \J &'.l II ) 

[ ,\ $ Ll!ALF, , 8 
) 
[ h $ RrL'\LF, , 8 



FU:KTI O'.l (JOV PROC ( ) 

* 
* QJAI:TULl-OVERFLOH TH,"\P ••• SHOULD IJUT EVI.:R H."\PPE1.l 

* 
tL.::SSAG.C ( "lJLlA:l'I'Ul1-0VtRFLOii ':"RAP ! ! ! ! &ii" ) 
RE'l'URil 



* RELATIVIZE OB. ;\iL3OLJTIL..C THI: P-ClJTRS I:l SIPU USE?.. PROG S'i'AC:i< 
* 

FIELD SBFIEL~ ( O: 0,15 ), LDFIELD ( Q: 0,15 ) 
FIELD FBFIELD ( O: 0,15 ) 
FIELD RU~T ( J: 0,0 ), BLCK ( J: 7,15 ) 
FIELD flClTR ( 2: 0,15 ) , P'1EVFf;. ( J: 16,31 
FIELD R:FSIZ~ ( O: 10,15 ) 
SCALl'.\R STACI<d,\SC, FRPTR, PCTR, F:KB.:"\SE 
VECTOR DSVEC, CD~EC, UCDVEC, RCDVEC 
REFEREIJCE FRAtlE 
CO~lST,"\lJT FCL\Rl\Er~ 177777B 

DSVEC DTS:SG 
RCDVi::C RCDSi:.:G 
UCDVEC CDSEG 

S'l'l\CI<BI~SE 
FRPTR 

* 

DSVEC 
DSVEC 

G 
l 

$ SBFICLD 
$ LDFICLD 

',il:-IILE :JOT ( FRPTR=FGL\R:K.CR) DC 
FRANS_@ DSVEC [ FRPTil + STACK8ASE ] 
FRA!lE $ 1TSFSI:2;E 4 
IF t'RAL1£. RUUT D·J 

CDVEC RCDV:CC 
ELSE DO 

CDVi:C 
E;lD IF 

* 

UCUVEC 

FiJC3,'\SE _( C:J\'L'.C [ FRl\dE. BLCK * 2 ] $ FDFI ELD)* 2 

* 
PCTR FRAdE. PCi.l':i'R 
IF RELATIVIZS DO 

PCTR PCi::'R - FlKB,\S:S 
:2:LSE DO 

PCTR 
:r.:;mIF 

PC~R + Fl1C3A.SI: 

FRA:1:::::. PCllTJ. PCTR 
* 
:fRPTi<. FR.Z:1.LlE. PrtI::VfR 

ElJD\JHILE 



FUNCTION RFPROC() 

* REA:J-FUi:lCTIONS COMMAIJD 
* READS ALL FUNCTIOHS FROi•l SPECIFIED PROGRAM H1TO 
* CURRENT PROGRAM, REPLACING ANY DUPLICATED 
"' FUNCTIONS, AND APPENDir1G THE OTHERS. COMPLAINS IF 
* ATTEMPT IS MADE TO REPLACE A RUNTIME FUNCTION 

MACRO C(V) V$VDCAP 
STRING APNAME [ FNAMEMAX ], FNAME [ IDLENGTH] 
REFERENCE ENTRY 
SCALAR I, J 
BOOL FOUND 

PCHECK 
IF INVALID ( GLOBLK ) DO 

SOUT ( PROGNAME ); ERRMSG ( "GLOBALLY INVALID&M" ) 
RETURN 

ENDIF 

CMDARG ( APNAME) 

* KLUDGE: SHOULD USE EDITOR'S "SEGNAME" FU~CTION HERE 
WCD ( 'T', APNAME) 
OPEN\WINDOWED ( C(AUXTXSEG), APNAME :FRETURN ) 
GCI ( APNA.r,rn ) 
WCD ( 'D', APNAME ) 
OPEN\WINDOWED ( C(AUXDBSEG), APNAME :FRETURN ) 
GCI ( APNAME) 

* ENDKLUDGE 

IF NOGOOD ( AUXTXSEG, GLOBLK DO 
SOUT ( APNAME ); ERRMSG ( "GLOBALLY INVALID&M" ) 
RETURN 

ENDIF 

FOR I_ 2 TO DIRSIZE(AUXTXSEG)-1 DO 
FUNCNAME ( I, FNAME, AUXDBSEG ) 
SOUT ( FNAME) 
FOUND TRUE 
ENTRY STEFIND ( FNAME, GLOBLK :FOUND 
IF FOUND DO 

J _ STEFUNCNO ( ENTRY 
lF J $ FNRUNT DO SOUT ( "NOT" ) 
MESSAGE ( "REPLACED&M" 

ELSE DO 
J NBLOCKS + 1 
BLKCREATE { TXSEG, J ) 
MESSAGE { "APPENDED&M" 

ENDIF 
UNLESS J $ FNRUNT DO 

SELWINDOW ( TXWINDOW, AUXTXSEG, I 
MOVEWINDOW ( TXWINDOW, TXSEG, J ) 
OUTWINDOW ( TXWINDOW ) 

FALSE & LEAVE ) 



E!WUNLESS 
EiWFOR 

!lAKEINVALID ( GLOBLK ) 
CLOSE ( C(AUXTXSEG) ) 
CLOSE ( C(AUXDBSEG) ) 
RETURN 



FUNCTIOn RSPROC() 
* 
* RECOVER-STATE COMMAND .,, 

MACRO C(V) 
* 
PCHECK 
RCHECK 
GCHECK 

VS VDCAP 

OPEN\WINDOWED ( C(DTSEG), DATANAME :GOTO BADDATA 
OPEN\WIIWOWED ( C(CLSEG), CAPNAME :GOTO BADCAP ) 

IF GNBCI ( CSTRING :-1 ) = 'R' DO RELSTACK (TRUE) 

USERTRAPPED TRUE 
HAVE\STATE TRUE 
* 
RETURN 
* 

BADDATA: 
SOUT ( DATANAME ); ERRMSG ( "~ISSING&M" ) 
Rt:TURN 

BADCAP: 
CLOSE ( C(DTSEG) 

SOUT ( CAPNAME ); ERRMSG ( "MISSING&M" ) 
Rr;TURN 

END 



FUNCTION RTDROP() 
* 
* GET RID OF CURRENT RUNTIME 

END 

MACRO C(V) _ V $ VDCAP 
CLEAR ( RUNTNAME) 
IF RTLOADED DO 

CLOSE ( C(RTXSEG) 
CLOSE ( C(RCDSEG) 
CLOSE ( C(RDBSEG) 

ENDIF 
RTLOADED FALSE 
RETURN 



FUNCTION RTPROC() 

* REPLACE-TEXT COMMAND 

PCHECK 

IF CMDMOVE ( IPTRl :FRETURN) DO 
SETPOINTER ( CURRENT, IPTRl ) 
IF CMDMOVE ( IPTR2 :FRETURN ) DO 

ACTIVE (CURRENT) 
INTBUF ( TRUE, CURRENT) 
BACK (CURRENT) 
OUTWINDOW ( TXWINDOW) 
UNLESS OUTTBUF ( IPTRl, IPTR2 :GOTO BAD ) DO 

ERRMSG ( "TEXT BUFFER WOULD OVERFLOW&M" ) 
ENDUNLESS 

ENDIF 
ENDIF 
RETURN 

BAD: 

END 

ERRMSG ( "INVALID POINTER ARRANGEMENT&M" ) 
Rt;TURN 



FUNCTION RTSELECT ( STRING RTNAME) 
* 
* SELECT RUNTIME LIBRARY 
* 

MACRO C(V) _ V $ VDCAP 

IF RUNFLAG DO 
ERRMSG ( "ILLEGAL IN RUNTIME MODE&M" ) 
RETURN 

ENDIF 
* 
IF LOADED AND STREQL ( RTNAME, PROGNAME) DO 

ERRMSG ( "SAME AS USER PROGRAM&M" ) 
R,;,,TURN 

ENDIF 
* 
IF LENGTH RTNAME ) > PNAMEMAX DO 

ERRMSG "NAME TOO LONG&M II ) 
RETURN 

ENDIF 
* 
RTDROP ( ) 
* 
MAKE\RUNTIME ( RTNAME ) 

* 
OPEN\WINDOWED ( C(RTXSEG), RTEXTNAME :GOTO BADTEXT) 
IF RTINVALID ( GLOBLK ) DO 

SOUT ( RTNAME ) 
ERRMSG ( "GLOBALLY INVALID&M" ) 
GU~'O BADCODE 

ENDIF 
OPEN\LOCKEU ( C(RCDSEG), RCODENAME :GOTO BADCODE ) 
OPEN\WINDOWED ( C(RDBSEG), RDEBUGNAME :GOTO BADDEBUG 
* 
RTLOADED TRUE 
VERSION\CHECK ( ) 
RETURN 
* 

BADFRIEND: 
CLRWINDOW ( GDBWINDOW 
CLOSE ( C(RDBSEG) 

BADDEBUG: 
CLOSE ( C(RCDSEG) 

BADCODE: 
CLOSE ( C(RTXSEG) 

BADTEXT: 
ERRMSG ( "BAD RUNTIME&M" 
CL~AR ( RUNTNAME) 
RETURN 

END 



FUNCTION RUN() 

* EXINIT INITIALIZES THE LANGUAGE SYSTEM• 
* 

* 
* 
* INITIALIZE BUFFERS 
* 
BUFINIT () 
* 
* INITIALIZE LINE-COLLECTOR 

. * 

END 

INITLINE () 
* 
* SETUP EDITOR AND DEBUGGER 
* 
LSINIT () 
* 
* GO PROCESS FIRST COMMAND 
* 
COMMANDS () 

RETURN 



FUNCTION RUN\SCOM( FN ) 

* RUN COMPILER FUNCTION 'FN' 

REFERENCE STATEWORD 

END 

SCALAR HOR, NWL, NWA, LBASE, FBASE 
MACRO C(V) _ V$VDCAP 
MACRO PUSH(X) _ ((X)&CODE(4114B)) 
MACRO TRAP(N) _ (lN)&CODE(4164B,44106B,l,4100B)) 

STATEWORD _ SETREFSIZE ( @DTSCOM[0], SW\SIZE ) 

LBASE STATEWORD ■ SWLTOP 

HDR BLKHEAD ( CDSCOM, FN 
NWL HDR $ HDRNL - FRSIZE 
NWA -( HDR $ HDRNFA + 1 ) 
FBASE LBASE - NWA 

SPUSH 0 ); SPUSH ( 0 ) 
SPUSH INSTl @ LHALF + FBASE@ RHALF 
SPUSH FN@ LHALF + FCMARKER@ RHALF 
STATEHORD. SWLBASE LBASE 
STATEWORD ■ SWLTOP STATEWORD ■ SWLTOP + NWL 
STATEWORD ■ SWFLAGS 3000B 

PUSH -1 ) 
PUSH C(RCDSCOM) ) 
PUSH C(CDSCOM) ) 
PUSH C(DTSCOM) ) 
PUSH C(CLSCOM} ) 

TRAP 26 ) 

RETURN 



FUNCTION SHPROC(} 
* 
* SET-BREAKPOINT COMMAND 
* 
* NOTE: DOES NOT FIX SOURCE 
* DOES NOT HANDLE MULT LINES 

END 

UNLESS CMDMOVE ( IPTRl :FRETURN.} DO RETURN 
* 
LTEGET ( DBSEG, IPTRl-BLOCK, IPTRl.LINE :FRETURN 
IF L~E $ LTECODEPTR = LTENULL DO 

ERRMSG ( "NOT A STATEMENT-LINE&M" } 
ELSEIF LTE $ LTEBREAK DO 

ERRMSG ( "BREAKPOINT ALREADY SET&M" 
ELSE DO 

LTE _ INBREAK ( IPTRl.BLOCK, LTE } 
LTE $ LTEBREAK _ TRUE 
LTEPUT ( DBSEG, IPTRl.BLOCK, IPTRl.LINE :CRASH(} } 

ENDIF 
RETURN 



FUNCTION SCAN(PROC MATCH,PROC MOVE,STRING TARGET,REFERENCE PTR) 
* 
* SCAN LUOKS FOR A LINE CONTAINING THE TARGET STRING, USING THE 
* MATCHING PROCEDURE PASSED BY THE CALLER ■ IF A LINE IS FOUND, 
* PTR IS LEFT ACTIVE AND POINTING TO THE LINE ■ IF NO LINE IS 
* FOUND, PTR IS LEFT ACTIVE AND UNCHANGED ■ IF PTR WAS NULL~ 
* THE FUNCTION FAILS ■ 

* NOTE: MATCH= AMATCH OR LMATCH 
* MOVE = FWD OR BACK 
* 

EHD 

REFERENCE SS 
* 
STRING PTARGET [ LSZ], LTARGET 

UNLESS ACTIVE ( PTR) DO FRETURN 
SETPOINTER ( SEARCH , PTR) 
MUVE ( SEARCH :RETURN FALSE) 
* 
* MAIN SEARCH LOOP 
* 
SS _@ SEARCH. STR) 
SDCOPY LTARGET, TARGET) 
POLISH ( LTARGET, PTARGET ); GCD ( PTARGET) 
UNTIL MATCH ( PTARGET, SS) DO 

ADVANCE ( MOVE, SEARCH, PTR :RETURN FALSE) 
ENDUNTIL 
* 
* FALL THROUGH MEANS SUCCESS 
* 
SETPOINTER ( PTR, SEARCH ) 
Rt:TURN TRUE 



FUNCTION SDPROC() 
* 
* STORE-DATA COMMAND 
* 

SCALAR A, L, R, T 
* 
A_ CSN ( CSTRING, 8 :FRETURN) 
IF A> DTSEG $ VDSIZE - 1 DO 

ERRMSG ( "ADDRESS TOO LARGE&M" 
ELSE DO 

L CSN ( CSTRING, 8 :FRETURN 
R CSN ( CSTRING, 8 :T_L & L -DTSEG [ A ] s LHALF L 
DTSEG [ A ] s RHALF R 
PWORD ( A , DTSEG ) 

ENDIF 
RETURN 

END 

) 

0 & T ) 



FUNCTION SED2() 

* TEST-MODE FHONT-END 

SCOPY ( PROMPT, " 
RUN () 
RETURN 

END 

• II . 



FUNCTION SEGINIT(VECTOR SEG) 

*INITIALIZE GlVEN SEGMENT 

SSEGSIZE ( SEG, DIRESIZE 
BLKBASE(SEG,0) _ 0 
BLKSIZE(SEG,0) _ DIRESIZE 
DIRSIZE(SEG) 1 
RETURN 

END 



FUNCTION St:GNAME ( STRING N,\ME, STRING TAIL, STRING PROG ) 
* 
* FORM S~GMENT NAME FROM 'PROG' AND 'TAIL', AND 
* RETURN IT IN 'NAME' 
* 

END 

SCOPY ( NAME, TAIL ) 
APPEND ( NAME, PROG) 
RETURN 



FUNCTION SELECTPROGRAM ( STRING PNAME) 

* SELECTPROGRAM DROPS THE CURRENT PROGRAM AND PICKS UP 
* A NEW PROGRAM NAMED 'PNAME'. IT FAILS IF THERE IS 
* NO SUCH PROGRAM. 

END 

MACRO C(V) _ V $ VDCAP 
IF LENGTH ( PNAME) > PNAMEMAX DO 

ERRMSG ( "NAME TOO LONG&M" ) 
RETURN 

ENDIF 

IF RTLOADED AND STREQL ( PNAME, RUNTNAME) DO 
ERRMSG ( "SAME AS RUNTIME&M" ) 
.l{.1!,;TURN 

ENDIF 
* 
DROP () 
* 
MAKE\PROGRAM ( PNAME) 
* 
OPEN\WINDOWED ( C(TXSEG), T.1!,;XTNAME :CLEAR(PROGNAME)&FRETURN 

READ\LENGTH ( CODENAME :FRESH\SEGS() ) 
READ\LENGTH ( DEBUGNAME :FRESH\SEGS() ) 

OPEN\WINDOWED ( C(CDSEG), CODENAME :CRASH() ) 
OPEN\WINDOWED ( C(DBSEG), DEBUGNAME :CRASH() ) 
* 
NEWPOINTER (CURRENT, GLOBLK, 1 , 0 ) 
OUTWINDOW ( TXWINDOW 
* 
LOADED TRUE 
VERSION\CHECK() 
RETURN 



FUNCTION S~LWINDOW { REFERENCE W, VECTOR SEG, SCALAR BLK ) 
* 
* SELECTS CONTENTS OF WINDOW W 
* 

END 

SCALAR BUF 
* 
BUF w.BUFFER 
W.SEGMENT SEG 
W.BLOCK BLK 
BUFSL { SEG, BLK , BUF, 0 
W.BARRAY _ BUFBASE [ BUF] 
RETURN 



FUNCTION SETINVALID ( SCALAR BLK, BUOL VAL ) 
* 
* SET INVALID BIT OF BLK TO VAL 
* 

END 

( BLKINFO ( TXSEG, BLK ) ) $ BLKINVALID VAL 
RETURN 

-- -~ ---- -- - ---------~ 



FUNCTION S~TTSIZE ( SCALAR N 
* 
* SET SIZE OF TEXT BUFFER TON 
* 

EI1D 

SCALAR I 
* 
FOR I OTO NWINS-1 DO 

OUTWINDOW ( WINADDR ( I ) ) 
ENDFOR 
* 
SFREE ( TARRAY ) 

TSZ H 
TARRAY SMAKE ( TSZ } 

TLENGTH TLINES 0 

* 
RETURN 



FUNCTION S~TUP\SCOM() 

* GET COMPILER READY TO EXECUTE 

MACRO C(V) _ V$VDCAP 

END 

MACRO PUSH(X) _ ((X)&CODE(4114B)) 
MACRO TRAP(N) _ ((N)&CODE(4164B,44106B,1,4100B)) 
MACRO MYCLIST ( I ) _ ( PUSH ( I ) & TRAP ( 30 ) 
R~FERENCE STATEWORD 

PUSH ( 0 ); TRAP ( 28 

OPEN\LOCKElJ 
MYCLIST ( C 
OPEN\LOCKElJ 
OPEN\LOCKEU 

C(DTSCOM), "$SCOM2" 
CLSCOM ) ) 
C(CDSCOM), "CSCOM2" 
C(RCDSCOM), "CSRUN" 

STATEWORD SETREFSIZE ( @DTSCOM[0], SW\SIZE ) 
STATEWORD ■ SWLTOP 0 
STATEWORD ■ SWSBASE _ BLKINFO ( CDSCOM, GLOBLK 

RETURN 



,, - ' 

FUNCTION SETWINDOW ( REFERENCE W, VECTOR NEW ) 
* 
* SETWINDOW MAKES ARRAY NEW BE THE CONTENTS OF WINDOW W ■ 

* 

END 

BUFCLEAR ( W ■ BUFFER ) 
BUFSET ( W ■ SEGMENT, W ■ BLOCK, H ■ BUFFER, NEW) 
W ■ BARRAY NEW 
RETURN 



FUNCTION S~REE ( VECTOR OBJECT 
* 
* STANDARD FREE FUNCTION 
* 

END 

IF OBJECT$ VDBASE # 0 DO 
FREE ( FREEPOOL, OBJECT 

ENDIF 
RETURN 

----·-·-· ---· -------



FUNCTION SMAKE ( SCALAR L~NGTH ) RETURNING VECTOR 
* 
* STANDARD MAKE FUNCTION 
* 

VECTOR NULLVEC 
* 
NULLVEC $ VDBASE 0 

* 
IF LENGTH > 0 DO 

RETURN MAKE ( FREEPOOL, LENGTH ) 

ELSE DO 
RETURN NULLVEC 

EHDIF 
END 

--- -----------



FUNCTIOIJ SMAKE\STRIIlG ( STRING S, NCHARS 
* 
* ALLOCATE 'NCHARS' BYTES OF STORAGE FOR 
* STRINGS FROM STANDARD FREEPOOL 
* 

END 

VECTOR SVEC 
* 
SVEC SMAKE ( ( NCHARS + CPW - l ) / CPW) 
SVEC BYTEVEC ( SVEC ) 
SVEC SUBVEC ( SVEC, 0, NCHARS 
SETSTRING ( S, SVEC ) 
CLEAR ( S ) 
RETURN 



FUNCTION SPANLINE ( REFERENCE POINTER ) .,, 
* SPAHLIIJE TAKES AN ACTIVE POINTER HITH STARTX SET, AND 
* SCANS TO THE END OF THE LINE, SETTING ENDX AND STR ■ 

* 

END 

SCALAR I, J, L, RP 
VECTOR A 
* 
A TXWINDOW ■ BARRAY 

L BLENGTH ( TXWINDOW 
I J POINTER ■ STARTX 

WHILE MORELINE ( A [ J ) DO 
J J + 1 

ENOl"JHILE 
POINTER ■ END:< J 
MAKESTRING ( @(POINTER ■ STR), A, I, J ) 
RETURN 



FUNCTION SPPROC() 
* 
* SELECT-PROGRAM COMMAND 
* 

XPPROC ( SELECTPROGRAM :FRETURN ) 
RETUrtN 

EIW 



FUNCTION SPUSH ( W) 

* PUSH ONE WORD ONTO COMPILER'S STACK 

SCALAR LTOP, SBASE 

END 

REFERENCE STATEWORD 

STATEWORD SETREFSIZE ( @DTSCOM[0), SW\SIZE ) 
LTOP STATEWORD ■ SWLTOP 
SBASE STATEWORD ■ SWSBASE 
DTSCOM [ LTOP + SBASE) _ W 
STATEWORD ■ SWLTOP LTOP + 1 
RETURN 



FUNCTION SRPROC() 
* 
* SELECT-RUNTIME-LIBRARY CUMM.AND 
* 

XPPROC ( RTSELECT :FRETURN) 
R.t.:TURN 

END 



FUNCTION STEFIND ( STRING NAME, SCALAR FD ) RETURNING REFERENCE 
* 
* STEFIND: FIND ENTRY IN SYMBOL TABLE 
* LOCATES SYMBOL TABLE FOR FUNCTION DESCRIBED BY 'FD'. 
* IT LOOKS UP 'NAME' AND RETURNS A 
* REFERENCE TO THE SYMBOL TABLE ENTRY FOUND ■ 

* 
* FAILS: IF SYMBOL NOT FOUND 

SCALAR INDEX 
REFERENCE THISSTE 
* 
SELWINDOW ( GDBWINDOW, DBUGSEG (FD$ FNRUNT ), FD$ FNBLK ) 
INDEX_ LOOKUP ( NAME :GOTO NOSUCH ) 
THISSTE _@ ( GDBWINDOW.BARRAY ) [ INDEX] 
BcOPY ( STE, THISSTE, SDISP ) 
CLRWINDOW ( GDBWINDOW ) 
RETURN STE 

NOSUCH: 
CLRWilJDOW 
FRETURN 

END 

GDBWilJDOW ) 



FUNCTION STEPPROC() 
* 
* INSTRUCTION STEP TRAP 
,. 

END 

MESSAGE ( "INSTRUCTION-STEP TRAP ■ &M" ) 
RETURN 



FUNCTION STLK(BUFNO,VECTOR NAME,SIZE) 

*LOOK UP SIZE WORD SYMBOL NAME STARTING AT NAME 
*IN DEBUGGER BLOCK BUFFER NUMBER BUFNO 
*FAILS IF NOT FOUND, SUCCEEDS AND RETURNS SYMBOL TABLE RELATIVE 
*DISPLACEMENT OF ENTRY IF FOUND 

DI ENTRY,I 
DV ENAME, BUF 

*COMPUTE HASH CODE 
BUF _ BUFBASE[BUFNO] 
ENTRY_ ABS(NAME[0] REM BUFREF[BUFNO] ■ HCSIZE) + HCBASE 

*SCAN CHAIN FOR NAME 
FOR ENTRY_ BUF[ENTRY]$SCHAIN WHILE ENTRY# 0 DO 

*COMPARE SIZE OF NAMES FOR EQUALITY 
IF BUF[ENTRY]$SSIZE # SIZE THEN GOTO STLKl 

*COMPARE NAMES FOR EQUALITY 
ENAME _ SUBVEC(BUF,ENTRY+SDISP,SIZE) 
FOR I SIZE-1 BY -1 TOO DO 

IF NAME[I] # ENAME[I] THEN GOTO STLKl 
ENDFOR 
RETURN ENTRY 

STLKl: ENDFOR 
FRETURN 



FUNCTION STOVPROC() 

* STACK-OVERFLOW TRAP 
* 

END 

MESSAGE ( "STACK OVERFLOW TRAP ■ &M" ) 
RETURN 



FUNCTION STPROC() 
* 
* DUMP SYMBOL-TABLE-ENTRY 
* 

END 

REFERENCE STE 
SCALAR FD 
STRINGS [ IDLENGTH 
BOOL FOUND 
* 
CMDARG ( S 
* 
FOUND FALSE 
FD_ GETFN ( ENV ■ SFCALLDATA) 
IF FD> 0 DO 

FOUND TRUE 
STE STEFIND ( S, FD :FOUND_ FALSE & LEAVE ) 

ENDIF 
* 
IF NOT FOUND DO 

FOUND TRUE 
STE STEFIND ( S, GLOBLK :FOUND_ FALSE & LEAVE ) 

ENDIF 
* 
IF FOUND DO 

IF STE. SPD DO SOUT ( "SYSTEM" ) 
IF STE ■ SLG DO 

SOUT ( "LOCAL, ") 
ELSE DO 

SOUT "GLOBAL, " 
ENDIF 
LVOUT ( "STYPE = ", STE ■ STYPE ) 
~VOUT ( " SVTYPE = ", STE ■ SVTYPE 
LVOUT ( ", SRTYPE = ", STE ■ SRTYPE 
LVOUT ( " SVALl = ", STE ■ SVALl ) 
LVOUT ( " SVAL2 = ", STE ■ SVAL2 ) 
,._RLF ( 1 

ELSE DO 
SOUT ( S 
ERRMSG ( "NOT FOUND&M" ) 

ENDIF 
RETURN 



FUNCTION STREQL ( STRING Sl , STRING S2 ) 
* 
* STREQL COMPARES TWO STRINGS FOR EQUALITY 

STRING Tl, T2 
* 
IF LENGTH ( Sl ) = LENGTH ( S2 ) DO 

SDCOPY ( Tl, Sl ); SDCOPY ( T2, S2 ) 
WHILE GCI ( Tl :RETURN TRUE ) = GCI ( T2 :RETURN TRUE ) DO 
ENDWHILE 

ENDIF 
RETURN FALSE 

~D 



FUNCTION TBFILL ( PROC GETLINE ) 
* 
* FILL TEXT BUFFER USING GETLIUE 
* 

mrn 

SCALAR TL 
VECTOR LNVEC [ LSZW 
SCALAR LIJLEUGTH 
STRING LNSTR 
BOOL ESCAPE 
* 
TLEi~GTH TLINES 0 
* 
MAKESTRING ( LNSTR, LNVEC, 0, LSZW-1 
ESCAPE FALSE 
* 
UNTIL ESCAPE DO 

ESCAPE GETLINE ( LNSTR :CRASH() ) 
UNLESS ( ESCAPE AND GCNI(LNSTR) = CARRET) DO 

PADLINE ( LNSTR) 
LNLENGTH _ LENGTH ( LNSTR ) / CPW 
TL TLENGTH + LNLENGTH 
IF TL> TSZ DO 

ERRMSG ( "FULL!&M" ) 
RETURN 

ELSEIF TL> TSZ - LSZW DO 
ERRMSG "ALMOST FULL&M" 

ElJDIF 
BCOPY ( @TARRAY[TLEllGTH], @L;JVEC[0], LNLENGTH) 
TLEtJGTH TL 
TLINES TLINES + 1 

ElWUlJLESS 
ElWUNTIL 
RETURlJ 



t 

FUNCTION TRAPS () 
* 
* HANDLE USER PROGRAM TRAP OR USER TERMINAL PANIC 
* 

CONSTANT NTRAPS 13 
REFERENCE TOP 
SCALAR LIJ' rm' FB' I' FN 
PROC P 
* 
* TRAP TABLE 
* 
* 
VECTOR TRAPPROC [ NTRAPS] _ .• 

ATTNPROC, QOVPROC, PCTRPROC, BKPTPROC, .. 
STEPPROC, WINPROC, STOVPROC, NOGOPROC, .. 
FTRCPROC, BCOPPROC, BADOPPROC, ARITHPROC, 
PAlHCPROC 

* 
TOP Fir.JD\FRAME STATEWORD . SHLBASE 
ENV TOP 
FU - GETFlJ ( TOP . SFCALLDAT,"\ 
NB DIRSIZE ( PROCSEG ( FN - $ FNRUNT ) ) - 1 
FB FU $ FN3LK 
IF FB < 2 OR NB < FB DO 

ERRMSG ( "BAD STACK&M" 
ELSE DO 

* 
* SET ACTIVE-POII1TER ( "*") HERE 
* 
LN LTEFIND ( FN, TOP ■ SFPCTR-1 :CRASH() ) 
* NOTE DISGUSTING '-1' ABOVE 
* 
CRLF ( 1 ) 
PLADDR ( FN, LN ): SOUT 
UNLESS FN $ FNRilNT DO 
CURRENT-SEGMENT TXSEG 

" . " ) 

CURRENT ■ BLOCK 

CURREHT. LirJE 
CURRENT ■ STARTX 0 

FB 
1 

UNLESS ACTIVE ( CURREHT DO CRASH() 
SPANLINE ( CURRENT ) 
FOR I 1 TO LU-1 DO 

FWD ( CURRENT :CRASH() 
EHDFOR 

ElJDUNLESS 
ENDIF 
CSFR ■ DOSAVEDCODE FALSE: 
* 

*(TENTATIVELY ASSUME NO PATCH) 

P TRAPPROC [ STATEWORD ■ SWTRAPCLASS ] 
p ( ) 

* 
USERTRAPPED 
* 

FALSE 



l 

RETURN 
EIJO 



FUNCTION TTPROC() 
* 
* TTPROC TYPES OUT THE CONTENTS OF THE TEXT BUFFER 
* 

SCALAR I , J , L 
STRING TSTRING 
* 
I L 0 
UNTIL L = TLIIJES ) DO 

J I 
WHILE ( MORELINE ( TARRAY[J] ) ) DO 

J J + 1 
ENDWHILE 
MAKESTRING ( TSTRING, TARRAY, I, J 
UNPAD ( TSTRING ) 
* 
OUTLIHE TSTRirJG :CRASH() 
* 
PADLINE ( TSTRING 
I J + 1 
L L + 1 

ENDUNTIL 
RETURN 

END 



t 

FUNCTION UIJPAD ( STRIHG L ) 
* 
* UNPAD REMOVES NUL PADDING FROM END OF LINE L ■ 

* 
SCALAR CHAR 
* 
GCD ( L) 
WHILE ( ( CHAR 
ENDWHILE 
WCI ( CHAR, L 

EMPTY: 

GCD ( L :GOTO EMPTY )) = NUL ) DO 

WCI ( CARRET, L) 
RETURN 

END 



FUNCTION UPPTRS ( SCALAR B ) 
* 
* UPPTRS ADJUSTS POINTERS DUE TO INSERTION OF NEW FUIKTION 
* BLOCK B. 
* 

REFEREIKE P 
SCALAR I 
* 
FOR I OTO NPTRS - 1 DO 

P PTRADDR ( I ) 
IF P-BLOCK >= B DO 

P-BLOCK P-BLOCK + 1 
ENDIF 

ENDFOR 
RETURN 

EIW 



FUNCTION VERSION\CHECK() 

* COMPARE VERSION NUMBERS OF CURRENT RUNTIME AND RUNTIME 
* USED IIJ LAST GLOBAL RECOMPILATION 

SCALAR UV, RV, RGLOBLK 

RGLOBLK TRUE@ FNRUNT + GLOBLK Q FNBLK 
IF LOADED AND RTLOADED AND NOT INVALID ( GLOBLK ) DO 

UV STEFIND ( "%VERSION", GLOBLK :GOTO FUSS ) . SVAL 
RV_ STEFIND ( "%VERSION", RGLOBLK :GOTO FUSS ) . SVAL 
UNLESS UV= RV DO 

ERRMSG ( "WARIHNG: RUNTIME VERSION [11Sl-1ATCH&M" 
EIWUNLESS 

ENDIF 
RETURN 

FUSS: 

END 

ERRMSG ( "%VERSION UNDEFINED&M" ) 
RETURN 

---- -------------- --------------------------



FUNCTION WHPROC() 

* WHERE COMMAIJO 

REFEREI~CE P 

P _ CMDPTR ( :FRETURN 
IF NULL ( P) DO 

MESSAGE ( "NULL&M" 
ELSE DO 

PLADDR ( P.BLOCK, P-LINE 
_,:XLF ( ) 

EHDIF 
RETURN 

EIJD 

.. ----------- ----·------·---------------------



FUNCTION WINPROC() 
* 
* w nrnoH TRAP 
* 

MESSAGE ( "WINDOW TRAP ■ &M" ) 
RETURN 

END 



FUNCTION XPPROC ( PROC GETPROGRAM) 
* 
* XPPROC EXTRACTS PROGRAM NAME FROM COMMAND LINE, 
* AND GETS THAT PROGRAM USING THE FUNCTION PASSED, 
* ~lHICH SHOULD BE EITHER NEWPROGRAM, SELECTPROGRAM, OR 
* RTSELECT. 
* 

END 

SCALAR CHAR 
* 
CMDARG ( TARGET ) 
GETPROGRAM ( TARGE7 :ERRMSG ( "BAD PROGRAM NAME&M" ) ) 
RETURN 



FUNCTION XTPROC( PROC DOTBUF ) 
* 
* LOAD/DELETE TEXT 
* 

IF CMDMOVE ( IPTRl :FRETURN ) DO 
SETPOINTER ( CURRENT, IPTRl ) 
IF CMDMOVE ( IPTR2 :FRETURN ) DO 

ACTIVE (CURRENT); BACK ( CURRENT ) 
IF DOTBUF ( IPTRl , IPTR2 :GOTO BAD ) DO 

RETURN TRUE 
ELSE DO 

ERRMSG ( "TEXT BUFFER WOULD OVERFLOW&M" 
ENDIF 

ENDIF 
ENDIF 
RETURN FALSE 
* 

BAO: 

END 

ACTIVE (CURRENT); FWD ( CURRENT ) 
ERRMSG ( "INVALID POINTER ARRANGEMENT&M" 
RETUR~i FALSE 



FUNCTION ZAPPTRS ( SCALAR BLK , SCALAR START, SCALAR FIN ) 
* 
* ZAPPOINTERS SETS TO NULL ALL TEXT POINTERS WHICH POINT INTO 
* THE DELETED TEXT IN BLK BETWEEN HORDS START AND FIN-1, 
* INCLUSIVE. 
* 

END 

SCALAR I 
REFERENCE P 
* 
FOR I OTO NPTRS-1 DO 

P _ PTRADDR ( I ) 
IF P.BLOCK = BLK DO 

IF START<= p.sTARTX AND p.sTARTX < FIN DO 
MAKENULL ( P ) 

ENDIF 
ENDIF 

ENDFOR 
RETURN 



FUNCTION INITLINE (} 
* 
* INITIALIZE THE LINE COLLECTOR 
* 

SCALAR I 
* 
LCINIT TRUE 
* 
FOR I 0 TO LSZ - 1 DO 

TABS [ I 1 - FALSE 
ENDFOR 
* 
FOR I 3 BY 3 TO LSZ-1 DO 

TABS [ I 1 - TRUE 
ENDFOR 
* 
OLDLINE LINEl 
NEWLINE LINE2 
* 
RETURN 
* 

END 



FUNCTION OUTLINE ( REFERENCE PL ) 
* 
* OUTLINE ACCEPTS SYSTEXT LINE 'L' FROM THE CALLER AND 
* OUTPUTS IT TO THE TERMINAL ■ 

* OUTLINE FAILS IF: 
* 1) 'L' DOES NOT END WITH CR ■ 
* 2) 'L' IS TOO LOi~G. 
* 3) LINE COLLECTOR NEVER INITIALIZED 
* 

STRIIJG L 

UNLESS LCINIT DO FRETURN 
SDCOPY ( L, PL ) 
UNPOLISH ( L , HOLD :FRETURN 

* 

END 

SOUT ( HOLD ); CRLF() 
SRETU~N 

--- .... ·-·-· -····-----



FUNCTION EDITLINE ( REFERENCE L) 
* 
* EDITLIHE ACCEPTS A SYSTEXT LINE FROM THE CALLER 
* AND MAKES IT THE OLD LINE ■ A NEWLINE IS THEN 
* COLLECTED AND RETURNED ■ EDITLINE FAILS IF: 
* 1) 'L' DOES NOT END WITH CR ■ 
* 2) 'L' IS TOO LONG. 
* 3) NEW LINE IS TOO LONG TO FIT IN STORAGE OF 'L' 
* 4) LINE COLLECTOR NEVER INITIALIZED 
* 

END 

UNLESS LCINIT DO FRETURN 
* 
UNPOLISH ( L, OLDLINE :FRETURN 
* 
SRETURN INLINE ( L :FRETURN ) 
* 



FUNCTION INLINE ( REFERENCE L) 
* 
* INLINE ASSEMBLES LINE 'L' FROM THE TERMINAL, UP 
* TO A CARRIAGE-RETURN OR CARRIAGE-RETURN-ESCAPE, 
* AND RETURNS FALSE OR TRUE, RESPECTIVELY ■ 

* 'L' SHOULD LOCATE A STRING DESCRIPTOR POINTING TO STORAGE 
* FOR THE NEW LINE ■ 

* INLINE FAILS IF: 
* 1) lJEW LINE IS TOO LONG TO FIT IN S'I'ORAGE OF 'L' 
* 2) LINE COLLECTOR NEVER INITIALIZED ■ 

* 
VECTOR CTLKEY [ 33 ] 

* 

NOOP, 11OOP, • • 
CCOPY,TSKIP,NSKIP,NCOPY,NBACK,ICOPY, 
TCOPY,ECOPY,TAB,NOOP,TABSET,INSERT, 
EOL,ESKIP,CPrl,CA,CBACK,IBACK,WCOPY, 
TBACK,EOL,ISKIP,WBACK,WSKIP,EBACK, 
CSKIP,TYPESTATE,CRE,NOOP,NOOP,NOOP 

UNLESS LCilHT DO FRETURiJ 
* 
INSMODE FALSE 
TCHAR 0 
CLEAR ( NEWLINE ) 
RPRESET ( OLDLINE 
* 
WHILE TCHAR = 0 DO 

CHAR CIN () 
IF CHAR<RUBOUT OR CHAR>l77B THEN; * CHAR NE CONTROL-BYTE 

END 

IF CHAR=201B THE!~ CHAR_' 11 '; * UMLAUT BECOl-1ES DOUBLE QUOTE 
UNLESS TRIVIAL() DO COMPLAIN 

ELSE DO 
( CTLKEY [ CHAR-RUBOUT ] ) ( ) 

ENDIF 
ENDWHILE 
* 
POLISH (NEWLINE, L :FRETURN ) 
* 
EXCHl\.NGE OLD LI rrn ' NEWLINE ) 
IF TCHAR = CRESC DO 

SRETURN TRUE 
ELSE DO 

SRETURIJ FALSE 
ENDIF 

-·--·----,-•·-------··--·------



FUNCTION TRIVIAL() 
* 
* TRIVIAL HANDLES INSERTION OF TYPED-IN TEXT CHARACTERS 
* INTO NEW LINE ■ RETURNS TRUE IF CHAR FITS 
* INTO NEWLINE, FALSE IF NEWLINE OVERFLOWS ■ 

* 

Erm 

WCI ( CHAR , NEWLINE :RETURN FALSE ) 
UNLESS INSMODE DO GCI ( OLDLINE :Q ) 
RETURN TRUE 

- ---------- -----~---



FUNCTION POLISH ( REFERENCE NEWLINE, REFERENCE L) 

* 
* POLISH PRODUCES A FINAL SYSTEXT LIHE 'L', WITH CARRIAGE RETURN 
* AND COMPRESSED BLANKS ■ FAILS IF NEWLINE IS TOO LONG TO FIT 
* IN 'L'. 
* 

SCALAR NBLANKS, CHAR 
MACRO PUT ( C ) WCI ( C, L :FRETURN ) 
* 
CLEAR L 
* 
REPEAT 

CHAR GCI ( NEWLINE :GOTO NEWEND ) 
IF CHAR= BLANK DO 

CHAR GCI ( NEWLINE :PUT(BLANK) & GOTO NEWEND ) 
IF CHAR= BLANK DO 

PUT ( BLANKS ) 
NBLANKS 1 
WHILE CHAR= BLANK DO 

NBLANKS NBLANKS + 1 
CHAR GCI UEWLINE :PUT(NBLANKS) & GOTO NEWEND ) 

END1'1HILE 
PUT ( NBLANKS 

ELSE DO 
PUT ( BLANK ) 

ENDIF 
ElmIF 
PUT ( CHAR ) 

ENDREPEAT 
* 
* END OF NEW LINE 
* 

NEWElm: 
PUT ( CARRET 
* 
SRETURN 

END 

-----·-·-·- __ , _______ ----·---



FUNCTION UI~POLISH ( REFERENCE L , REFERElJCE OLDLINE 
* 
* UNPOLISH ACCEPTS A SYSTEXT LINE, REMOVES THE 
* CARRIAGE RETURN, AND UNPACKS ANY COMPRESSED BLANKS. 
* UNPOLISH FAILS IF LINE IS TOO LONG OR DOES lWT 
* END WITH A CR ■ 

* 
SCALAR NBLANKS, LTEMP, I, CHAR 
* 
RPSAVE ( L, LTEMP 
CLEAR ( OLDLINE ) 
* 
UNTIL CARRET = ( CHAR GCI(L :GOTO FAIL) ) ) DO 

IF CHAR= BLANKS DO 
NBLANKS _ GCI ( L :GOTO FAIL ) 
FOR I 1 TO NBLANKS DO 

WCI (BLANK, OLDLINE :GOTO FAIL) 
Ei.JDFOR 

ELSE DO 
WCI ( CHAR , OLDLINE :GOTO FAIL ) 

ENDIF 
ENDUUTIL 
RPRESTORE 
SRETURN 

L, LTEMP 

FAIL: 

END 

RPRESTORE ( L, LTEMP ) 
FRETURN 



FUNCTION NOOP() 
* 
* UNKNOWN CONTROL CHAR 
* 

EIW 

COMPLAIN 
RETURN 

··-··- ··-· ----·--------- -··--·--·--"··---



FUNCTION EOL ( ) 

* 
* EIJD-OF-LINE ( CARRIAGE RETURN WITH/~HTHOUT ESCAPE ) 

* 
TC HAR CHAR 
CRLF () 
RETURlJ 

END 

··-----------. --- ····--- ·------··- -------



FUNCTION CA () 
* 
* CONCATENATE-AND-ACCEPT 
* 

END 

CONCX( FALSE ) 
COUT('"'); CRLF() 
RETURN 



FUNCTION CPA () 
* 
* CONCATENATE-PRINT-AND-ACCEPT 
* 

END 

COHCX(TRUE) 
CRLF () 
RETURN 

.. ---·-- ----·- ---··---------------



FUNCTION COHCX ( BOOL PRIIJT ) 
* 
* CONCATENATE-AND-ACCEPT, WITH OPTIONAL PRINT 
* 

NEWSAVE 
APPEND ( NEWLINE, OLDLINE :GOTO NEWEND ) 
TC HAR CARR ET 
IF PRINT DO 

SOUT ( OLDLINE 
ENDIF 
RETURN 
* 
* EIW-OF-LINE 
* 

NEW Elm: 
NEW RESTORE 
COMPLAIN 
RETURN 



FUNCTION INSERT() 
* 
* TOGGLE INSERT MODE 
* 

END 

IF INSMODE DO 
INSMODE FALSE: COUT ( '>' ) 

ELSE DO 
INSMODE _ TRUE: COUT ( '<' ) 

ENDIF 
RETURN 



FUNCTION TABSET() 

* 
* TOGGLE TAB SETTING AT CURRENT NEWLINE POSITION 

* 

EiW 

SCALAR L 
* 
L LENGTH 
TABS [ L] 
RETURN 

NE'v-JLINE ) 
NOT TABS [ L] 



FUl~CTION TAB () 
* 
* MOVE TO NEXT TABSTOP IN NEW LINE 
* 

SCALAR D 
* 
OLDSAVE; NEWSAVE; CLEAR ( HOLD ) 
* 
WCI (BLANK, HOLD ); UNLESS INSMODE DO GCI ( OLDLINE :Q ) 
D _ LENGTH ( NEWLINE ) + 1 
UNTIL TABS [ D] DO 

D D + 1 
WCI ( BLANK , HOLD ); 
UNLESS INSMODE DO GCI ( OLDLINE :Q ) 
UNLESS ( D < LSZ ) DO GOTO NEWEND 

ENDUNTIL 
APPEND ( NEWLINE , HOLD : GOTO NEWEIJD 
SOUT ( HOLD ) 
RETURN 
* 
* END-OF-LINE 
* 

NEWEND: 

END 

IJEWRESTORE; OLDRESTORE 
COMPLAIN 
RETURN 

···-···-·---·--· ·-·----



FUNCTION TYPESTATE() 
* 
* TYPE STATE OF OLD Alm NEH LINES 
* 

SCALAR I,L 
* 
CLEAR ( HOLD 
L LENGTH ( NEWLINE 
FOR I 1 TO L DO 

WCI (BLANK, HOLD ) 
ENDFOR 
* 
CRLF(); SOUT 
CRLF ( ) ; SOUT 
* 
INSMODE 
RETURN 

FALSE 

HOLD ); SOUT ( OLDLINE ) 
NEWLINE) 



FUtKTION CRE () 
* 
* CONCATENATE-AND-RE-EDIT 
* 

NEWSAVE 
APPEND (NEWLINE, OLDLINE :GOTO NEWEND) 
EXCHANGE (NEWLINE, OLDLINE) 
CLEAR ( NEWLINE ) 
CRLF () 
INS MODE FALSE 
RETURN 
* 
* END-OF-LINE 
* 

NEWEND: 

END 

NEWRESTORE 
COl1PLAIN 
RETURN 



FUNCTION CCOPY() 
* 
* COPY orrn CHARACTER 
* 

CHAR GCI ( OLDLINE :GOTO OLDEND 
WCI (CHAR, NEWLINE :GOTO NEWEND 
COUT ( CHAR ) 
RETURN 

NEW END: 
WCD (CHAR, OLDLINE ) 
OLDEN □: 

COMPLAIN 
RETURN 

END 

... - -------- -- ···-----· -··-·-· --···· ------·----·--·-··-- ---------



FU:lCTI O'.l \JCOPY ( ) 
* 
* COPY o;iz ~iORD 

:;.:;;m 

OLDS,; VE; ifod S,"\ VS; CLE;;R ( HOLD ) 
* 
UlJTIL ,'\LPHA:JJ;i.SRIC Cl-:!l.\.R 

\JCI ( CH.'\R , HOLD 
EJ,;DUiJ':i:'IL 
,iCI ( CHAR , HOLiJ ) 
\Jl-HLE ;'\LPh,=\lJU'.lERIC CHAR 

tJCI ( CBAR , HOLD 
C~JD11l-!ILE 
1./CD ( CEAR , OLOLI,fo 

OLD2EilD: 

GC I ( OLDLILJE : GOTO OLD lEiD ) ) DO 

GCI ( ULDLI ilC : GOTO OLD 2EilD ) ) DO 

l'\PPElm ( ~l:C',ILI:n.: , HOLD : GOTO :1s.::r.;1rn ) 
SOJ':' ( HOLD ) 

* 
* E;rn-Of-LI ;JE Nl' U~JZ\CCEP??,BL:C '.2Iil:S 

* 
:H.:\iE~JD: 

:J i::',L:Z.C S TOTI: 
OLD lE'.iD: 

OLDRESTOi,L 
COtlPLAII1 
?,:;:::·.2u::-zil 



FUI1C7IOI1 JCGPY() 
* 
* COPY '.i:'O Ul:::Ci:' CnJ\.:•tACTER Tl PI..:D 

* 
:~COFi ( F.\L3E ) 
RL7U1\U 

S'.JD 



FUlJCTIO;J ICOPl ( ) 

* 
* COPY :i:'J-lRC;JGH m:;:{T Ci-1,"\.RAC'.i.'J:H ~lPED, LKi.USIVE 

* 

i::JlD 

::COP'l ( 
RETUH~l 

r"'l!i ;-. .... , 
.1.. ~\.UL 



FU:JCTIOil :{COPY ( 2001 LlCLUS ::i:V:S 

* 
* COPY UJ? Tu ':'HE ;JEXT C~L1R.:',CTER TYPED, OP':i:'IOIJ~\.LLY r:JCLUSI VE: 

* 
OLDS~\ VE; IlI.>.iSAV L; CLEAR ( i-iOLD ) 

* 
SG.STCIL1H ( ) 

* 
IF :WT 11:CLUSIVE DO 

\JC I ( GCI ( OLDLE,:C : GOTO OLD:CLlD ) , HOLD ) 
E:JDIF 

* 
Ul/:'IL ( SCl-lAR = ( CHAR _ GCI ( OLDLI:lE :GO'l'O OLDCllD ) ) ) DO 

\iCI ( CHAR , HOLD ) 
r:;;mu:JTIL 

* 
IF LlCLUSIVE DO 

\JC I ( C!-L'\.~ , HOLiJ ) 

',JCD CHZ\?. , OLOLid::= 
E:1Wif 

SOJT ( HOLD ) 
Ri;TUHiJ 

* 
* E:lD-02-LLlL 

* 

1JE\·lRLS7Cl::..L 
OLDI.:JlC: 

OLDi<.SS?O::\:C::: 
COliPL;\Ill 



FU:lC?I O~l ·:cC?l ( ) 

* 
* CO :i:) Y TO 'I' i-\J 
* 

SCALAR D 
* 
OLiJS_,.VL; Il:i::,JSAVE; CLEA?. ( ilOLD ) 
\/CI ( GCI ( OLDLI~J:S : GOTJ OLD.C~D ) , EOLu ) 
D _ DIST,'\;JCE ( OLDLIIE.: ) 
~if.::'IL Tl'-1.B:3 [ D J DO 

EilDu:J?IL 

* 

,JCI ( GCI ( JLDLI1JE :GOTO OLDE.:UD ) , HOLD ) 
D D + l 

AP?El,O J.C'1iLilL:::: , HOLD : GOTO :.J:C\,L;JD ) 
SOUT ( HOLD ) 

* 
* EiW-Oi:'-LI:E: 

* 

OLD EI.JD: 
OLDRI::STORl: 
COc-IPLAid 



FUNCTION ECOPY() 
* 
* COPY ·ro EDGE 
* 

EHD 

OLDSAVE; NEWSAVE; CLEAR ( HOLD ) 
REPEAT 

CHAR GCI ( OLDLINE :GOTO OLDEND ) 
WCI (CHAR, HOLD ) 

ENDREPEAT 
OLDEN □: 

APPEND ( NE~JLIIm HOLD : GOTO NEW END ) 
SOUT ( HOLD 
RETURN 

NEWEND: 
NEWRESTORE; OLDRESTORE 
COMPLAIN 
RETURN 



FUNCTION CSKIP() 
* 
* SKIP ONE CHARACTER 
* 

GCI ( OLDLINE : GOTO OLDElW ) 
COUT ( BLOT ) 
RETURIJ 

OLDENO: 
COMPLAIN 
RETURN 

END 

--- --------------- ---- ----



FUlKTION WSKIP () 
* 
* SKIP ONE WORD 

EllD 

OLDSAVE; CLEAR ( HOLD ) 
* 
UNTIL ALPHANUMERIC ( GCI OLDLitJE : GOTO OLDlEND ) ) DO 

WCI ( BLOT, HOLD 
ENDUNTIL 
WCI ( BLOT , HOLD ) 
WHILE ALPHANUMERIC ( CHAR GCI ( OLDLINE :GOTO OLD2END )) DO 

WCI ( BLOT, HOLD 
ENDHHILE 
* 
WCD ( CHAR , OLDLINE 

OLD2END: 
SOUT ( HOLD 
RETURN 

OLDlEND: 
OLD RESTORE 
COHPLAIN 
RETURH 



FUNCTION NSKIP() 
* 
* SKIP TO NEXT CHARACTER TYPED 
* 

E!JD 

XSKIP ( FALSE ) 
RETURN 



FUNCTION ISKIP() 
* 
* SKIP THROUGH N~XT CttARACTER TYPED, INCLUSIVE 
* 

END 

XSKlP ( TRUE 
RETURN 



FUNCTION XSKIP ( BOOL INCLUSIVE) 
* 
* SKIP UP TO N~XT CHARACTER TYPED, OPTIONALLY INCLUSIVE 
* 

END 

OLDSAVE; CLEAR ( HOLD ) 
SGETCHAR () 
* 
IF NOT INCLUSIVE DO 

ENDIF 
* 

GCI ( OLDLINE :GOTO OLDEN □ ) 
WCI ( BLOT, HOLD ) 

UNTIL ( SCHAR = (CHAR_ GCI ( OLDLINE :GOTO OLDEND )) ) DO 
WCI (BLOT, HOLD ) 

ENDUNTIL 
* 
IF INCLUSIVE DO 

WCI ( BLOT, HOLD ) 
ELSE DO 

ENDIF 
* 

WCD CHAR, OLDLINE 

SOUT ( HOLD ) 
RETUR~J 
* 
* EllD-OF-LitJE 
* 

OLDEN □: 

OLORES TORE 
COMPLAIU 
RETURN 



FUNCTION TSKIP() 
* 
* SKIP TO TAB 
* 

Elm 

SCALAR D 
* 
OLDSAVE; CLEAR (HOLD) 
GCI ( OLDLINE :GOTO OLDEND 
WCI (BLOT, HOLD ) 
D _ DISTANCE ( OLDLINE) 
vNTIL TABS [ D] DO 

ENDUNTIL 

CHAR GCI ( OLDLINE :GOTO OLDEND ) 
WCI (BLOT, HOLD ) 
D D + 1 

WCD (CHAR, OLDLINE 
SOUT ( HOLD ) 
RETURN 
* 
* END-OF-LINE 
* 

OLDEND: 
OLDRESTORE 
C011PLf--,.IU 
RETURN 



FUNCTION ESKIP() 
* 
* SKIP TU EUGE 
* 

END 

CLEAR ( HOLD ) 
REPEAT 

GCI OLDLINE :GOTO OLDEND ) 
WCI BLOT, HOLD ) 

ENDREPEAT 
OLDEND: 

SOUT ( HOLD 
RETURN 



FUNCTION CBACK() 
* 
* BACKUP ONE CttARACTER 
* 

GCD ( NEWLINE :GOTO NEWEND ) 
U~.LESS INSMODE DO KCD ( OLDLINE 
IF LENGTH ( NEWLINE ) = 0 DO 

EBACK ( ) 
ELSE DO 

COUT ( ' {' ) 
ENDIF 
RETURN 

NEWEl-lD: 
COMPLAIN 
RETURN 

END 



FUi~CTION WBACK ( ) 
* 
* BACK Ur ONE WORD 
* 

OLDSAVE; NEHSAVE 
* 
UNTIL ALPHANUMERIC ( GCD ( NEWLINE :GOTO NEWlEND )) DO 

UNLESS INSMODE DO KCD ( OLDLINE) 
ENDUNTIL 
UNLESS INSMODE DO KCD ( OLDLINE ) 
WHILE ALPHANUMERIC (CHAR_ GCD ( NEWLINE :GOTO NEW2END )) DO 

UNLESS INSMODE DO KCD ( OLDLINE) 
ENDWHILE 
* 
WCI ( CHAR , NEWLINE 

NEW2END: 
IF LENGTH ( NEWLINE ) = 0 DO 

EBACK () 
RETURN 

ENDIF 
COUT ( '\' ) 
RETURN 
* 
* END-OF-LINE 
* 

NEWlErrn: 
NEWRESTORE; OLDRESTORE 
COl1PLAIN 
RETURN 

END 



FUNCTION NBACK() 
* 
* BACK u~ TU N~XT CHARACTER TYPED 
* 

END 

XBACK (FALSE) 
RETURN 



FUNCTION IBACK() 
* 
* BACK u~ THROUGH NEXT CnARACTER TYPED, INCLUSIVE 
* 

XBACK (TRUE) 
RETURN 

END 



FUNCTION XBACK ( BOOL INCLUSIVE) 
* 
* BACK U~ TO N~XT CHARACTER TYPED, OPTIONALL INCLUSIVE 
* 

OLDSAVE; NEWSAVE 
SGETCHAR () 
* 
IF NOT INCLUSIVE DO 

GCD ( NEWLINE :GOTO NEWEND ) 
UNLESS INSMODE DO KCD ( OLDLINE 

ENDIF 
* 
UNTIL ( SCHAR = ( CHAR GCD ( NEWLINE :GOTO NEWEND )) ) DO 

UNLESS INSMODE DO KCD ( OLDLINE ) 
ENDUNTIL 
* 
IF INCLUSIVE DO 

UNLESS INSMODE DO KCD OLDLINE 
IF LENGTH (NEWLINE) = 0 DO 

EBACK () 
RETURN 

ENDIF 
ELSE DO 

HCI (CHAR, NEWLINE) 
ENDIF 
COUT ( '\' ) 
RETURN 
* 
* END-OF-LINE 
* 

NEWEND: 

END 

NEHRESTORE; OLDRESTORE 
COMPLAIN 
RETURN 



FUNCTION TBACK () 
* 
* BACK U~ TO TAB 
* 

SCALAR D 
* 
OLDSAVE; NEWSAVE 
UNLESS INSMODE DO KCD ( OLDLINE 
GCD ( NEWLINE : NEWEtrn 
D _ LENGTH ( NEWLINE ) 
UNTIL TABS [ D] DO 

UNLESS INSHODE DO KCD OLDLINE 
GCD ( NEWLINE :GOTO NEWEND ) 
D D - 1 
ENDUNTIL 
COUT ( '\' ) 
RETURH 

NEWEND: 

END 

NEWRESTORE; OLDRESTORE 
COMPLAIN 
RETURN 

- ----- -- -· -· -----------



FUNCTION EBACK ( ) 
* 
* BACK U~ TO EUGE 
* 

END 

RPRESET ( OLDLINE ); CLEAR ( NEWLINE ) 
INSMODE FALSE 
COUT ( '&135' ); CRLF() 
RETURN 



FUNCTION KCD (REFERENCES ) ,. 
* KEEP CnARACTER NJD DECREMENT RDR PTR 
* 

SCALAR RP 
* 
IF (RP_ S 0 SDFPTR) > 0 DO 

S 0 SDFPTR RP - 1 
ENDIF 
RETURN 

END 

- ··--- --------- .... ----- ----------------



FUNCTION SGETCHAR() 
* 
* GET SEARCH CHARACTER, WITHOUT ECHO 
* 

END 

SET\ECHO ( , FALSE ) 
SCHAR _ CIN () 
SET\ECHO ( , TRUE ) 
RETURN 




