
> 

_, ). 

* 
* GLOBALS FOR APL RUNTIME SUPERVISOR 
* 

MACRO BOOL SCALAR 
MACRO PROC SCALAR 
MACRO REPEA7 WHILE TRUE DO 
MACRO ENDREPEAT ENDWHILE 
MACRO UNLESS IF NOT 
MACRO EiWUIJLESS ElWIF 
MACRO UNTIL HHILE NOT 
MACRO ENDUNTIL ENDWHILE 
MACRO MOD REM 

SCALAR CTRL\TERM; 
BOOL PROMPTED; 

* PHYSICAL LINE NO OF CONTROLLING TERMINAL 
* HAS USER BEEN GIVEN A PROMPT? 

* 
* AIPU STATE-AREA 
* 
CONSTANT SA\SIZE _ 8 
FIELD SA\SBASE ( O: 0,15 ), SA\LTOP { O: 16,31 ) 
F!ELD SA\FLAGS ( 1: 0,15 ), SA\LBASE { 1: 16,31 ) 
FIELD SA\TRAPWORD ( 2 ) 

FIELD SA\TRAPCLASS { 2: 0,15 ), SA\TRAPNUMBER ( 2: 16,31 ) 
FIELD SA\ROVER { 6: 0,15 ) 
FIELD SA\BLOCKPTR { 7: 0,15 ) 

MACRO FIND\STATE ( DTSEG ·) _ (SETREFSIZE { @{DTSEG) [0], SA\SIZE )) 
* 
* AIPU STACK-FRAME 
* 
CONSTANT SF\DSIZE _ 2 
FIELD SF\LASTLBASE { O: 0,15 ) 
FIELD SF\FNDESC ( 1: 0,15 ), SF\PCTR { 1: 16,31 ) 
* 
* AIPU FUNCTION-HEADER FIELDS 
* 
FIELD FH\CALLTRACE { O: 1,1 ), FH\RTNTRACE { O: 2,2 ), 

FH\RESULT ( 0: 3,3 ), FH\NLINES { O: 4,15 ), 
FH\NARGS ( O: 16,19 ), FH\NLOCALS ( O: 20,31 

FIELD FH\NCODE ( 1: 0,15 ) 
* 
FIELD APL\TYPE { O: 1,7 ), APL\VALUE { O: 8,31 
MACRO APL\UNDEFINED ( 2@ APL\TYPE ) 
* 
CONSTANT TYPE\ARRAY _ 10B, TYPE\INTEGER 40B, TYPE\CHAR 
* 
* AIPU INSTRUCTIONS OF INTEREST 
* 
CONSTANT BRKOP 323B 

20B 

.. --·· - ---··-···-·-···- --------- ·----------------~--



* 

* 
* SHARED FIELDS IN MULTIPLE TABLES 
* 

* 
* IN ALL DESCRIPTORS 
* 
FIELD D\FREE ( 0 ); * IS THIS DESCRIPTOR FREE? 

* 
* TERMINAL TABLE 
* 
CONSTANT MAXTERMS 16; * MAX TERMINALS 
CONSTANT TD\SIZE _ 6; * SIZE OF TERMINAL DESCRIPTOR 
* 
VECTOR TERM\TABLE [ MAXTERMS TD\SIZE WORD ] 
* 
FIELD TD\PORT ( 1 ), 

TD\IN\BOX ( 2 ), 
TD\OUT\BOX ( 3 ), 
TD\MVEC ( 4 THRU 5 TO 
TD\CURSOR ( 6: 0,15 ), 
TD\WIDTH ( 6: 16,31 ) 

•• PHYSICAL LINE ;ltll1BER OF TERMINAL 
-■ INPUT ATTACHED MAILBOX 
■■ OUTPUT ATTACHED MAILBOX 

VECTOR ) , •• INPUT MESSAGE VECTOR 
PHYSICAL CURSOR POSITION 

;* LINE WIDTH OF TERMINAL 



* 

* 
* PROCESS TABLE 
* 
CONSTA:n I1AXPROCS 16; * t-1.Z\X PROCESSES 
CONSTANT PD\SIZE 8; * SIZE OF PROCESS DESCRIPTOR 
* 
VECTOR PROC\TABLE [ MAXPROCS PD\SIZE WORD] 
* 
FIELD PD\BREAK ( 1: 0,0 ), 

PD\STOPPED ( 1: 1, 1 ) , 
PD\PRCAP { 1: 2,15 ), 
PD\DCNT ( 1: 16,31 ), 
PD\DTSEG { 2 THRU 3 TO 

PD\DTCAP ( 3: 16,31 
PD\TRAPWORD { 4 ), 

•• WAS LAST TRAP BKPT (2,4)? 
■■ IS PROCESS STOPED? 

■■ CLIST INDEX OF PROCESS CAP 
■■ MESSAGE DELIVERY COUNT 

VECTOR), •. VECTOR DESCR OF DATA 
) , 

■■ INFO ON LAST ERROR TRAP 
PD\TRAPCLASS ( 4: 0,15 ), 
PD\TRAPNUMBER ( 4: 16,31 ), •• 

PD\MBOXLIST { 5 THRU 7 ) ; *LIST OF RECEIVER QUEUES 

MACRO CLEAR\TRAP (PD)_ PD. PD\TRAP~ORD 0 

* 
* INFO ON CURRENT DEBUGGEE PROCESS 
* 
SCALAR DB\PN; * PROCESS NUMBER 
MACRO DB\CHECK IF DB\PN < 0 DO FRETURN 
MACRO NO\DB DB\PN -1 
REFERENCE DB\PD; * PD OF DEBUGGSE 

SEG 

REFERENCE DB\ENV; * EllVIROH!iENT STACK FRAME FOR PV COMMAND 
* 
* IiffO ON tlOST RECENTLY TRAPPED PROCESS 
* 
SCALAR TRAP\PU 
REFERENCE TRAP\PD 



* 

* 
* MAILBOX TABLE 
* 

* 

CONSTANT MAXBOXES 64;*LIMIT Oi.J lJBOXES 
CONSTANT MBD\SIZE 10;* SIZE OF MAILBOX DESCRIPTOR 
* 
VECTOR MAILBOX\TABLE [ MAXBOXES MBD\SIZE WORD] 
* 
FIELD MBD\MQHD ( l THRU 2 TO 

MBD\MQTL ( 3 THRU 4 TO 
MBD\RCVQ ( 5 THRU 7 ), 
MBD\PUTM ( 8: 0,15 ), 
MBD\GETM ( 8: 16,31 ), 
MBD\ACTION ( 9: 0,7 ), 
MBD\ASTAT ( 9: 8,15 ), 
MBD\AOBJ ( 9: 16,31 ) 

CONSTANT MBD\UNATTACHED 
MBD\TERM _ 1, 
MBD\FILE _ 2, 
MBD\TIMER _ 3 

o, 

VECTOR ), •. MSG QUEUE HEAD 
VECTOR ), •• MSG QUEUE TAIL 

■■ RECEIVER QUEU.C: 
■■ PUT-MSG FUNCTION 
■■ GET-MSG FUNCTION 
■■ ARE ALL INPUT CHARS ACTION CHARS? 
■■ ATTACHMENT STATUS 
;*ATTACHED OBJECT ( IF ANY ) 

•• NOT ATTACHED 
TERMINAL 

MACRO RCVQ\EMPTY(B) _ (LENGTH(@(MAILBOX\TABLE[B]$MBD\RCVQ)}=0) 

* MESSAGES 
* 
VECTOR MSG\SPACE [ 2000 ] 
* 
CONSTANT MSG\DISP _ 3; * SIZE OF MESSAGE-HEADER 
MttCRO MSG\SI ZE ( L ) _ ( ( L) + MSG\DISP) 
MACRO HSG\HDR ( !1V ) _ ( SETREFSIZE ( @ (MV) 0 ] , i1SG\DISP ) ) 
* 
FIELD MSG\NEXT ( 0 THRU 1 TO VECTOR), •• MSG QUEUE LINK 

MSG\DELIVER ( 2: 0,0 ), •• rs MSG TO BE DELIVERED? 
MSG\SOURCE ( 2: 16,31 ) ;*WHO SENT MSG? 

MACRO MSG\NULL ( M) _ ((M) $ VDBASE = 0) 
VECTOR HULL\MSG 



* 

* 
* FILE TABLE 
* 
CONSTANT MAXFILES _ 16; * MAX FILES 
CONSTANT FD\SIZE _ 9; * SIZE OF FILE-TABLE-ENTRY 
* 
VECTOR FILE\TABLE [ MAXFILES FD\SIZE WORD ] 
* 
FIELD FD\CAPX ( 1 ), ■■ C-LIST INDEX OF FILE CAP 

FD\RING ( 2 THRU 4 ), ■■ RING FOR SEQ FILE I/O 
FD\VEC(2 THRU 3 TO VECTOR), ■■ VEC PART OF RING 
FD\VEC\CAPX(J:16,31), .. CAPX FOR FILE IN RING-DES 
FD\RI NG\IN ( 4: 0, 15) , ••FILE READ-POINTER 
FD\RING\OUT ( 4: 16, 31) , •. FILE WRITE-POINTER 
FD\IN\BOX ( 5 ) , ■■ INPUT ATTACHED MAILBOX 
FD\OUT\BOX ( 6 ) , ■■ OUTPUT ATTACHED MAILBOX 
FD\IN\MSG(7 THRU 8 TO VECTOR) ;*PHONY INPUT HSG VECTOR 

* 
VECTOR FD\MSG\VECS[MAXFILES*MSG\DISP] ;*PHONY-MSG HEADERS 

CONSTANT SEGNAME\LEN _ 8 
CONSTANT PAGE\SIZE _ 512 
* 
* CREATING APL FILES 
* 
CONSTAHT FILE\CAPX _ ALLOCATE\CAP 
VECTOR FILE\VEC [ 1 EXTERNAL FILE\CAPX 



* 
* DELAY-TIMER 
* 

FIELD TL\LTIME(l:16,31), ■■ TIMER LIST LEFT PART OF TIME 
TL\RTIME(0), ■■ TIMER LIST RIGHT PART OF TIME 
TL\TBOX(l:0,15) ;*TIMER LIST MAIL BOX NUMBER 

STRING TIMER\LIST[MAXBOXES 2 WORD] ;*TIMER LIST 
MACRO RTCLOCK _ CODE(4160B) 

* 



* 
* NUMBER FORMATS 
* 

SCALAR INT\WIDTH, 
FRAC\HIDTH, .. 
EXP\WIDTH, .. 
NUM\SIGN, 
MAX\CONV, 
POIHT, 
SIGDIG 

* 
SCALAR MAX\INOT, 

MAX\FNOT, 
MIN\FNOT 

* 
SCALAR SAVE\FRAC\WIDTH, 

SAVE\EXP\HIDTH 
* 
* 
* CONVERSION MODES 
* 

CONSTAUT CFORMAT 0, 
IFORM.1'1.T 1, 
FFORMAT 2, .. 
EFORMAT 3 

* 
* 
* 



CONSTANT IULENGTH 30 
MACRO MESSAGE(M)_SOUT(M)&COUT('&J') 
MACRO ERRMSG(M)_MESSAGE(M) & ERRFLAG TRUE 
HOOL ERRFLAG 
* 
CONSTANT TAILSZ 2 
STRING TEXTTAIL "T" 
STRING CODETAIL "C" 
STRING DEBUGTAIL "D" 
* 
CONSTANT PNAMEMAX 
CONSTANT FNAMEMAX 
* 
BOOL LOADED 

6 
PNAMEMAX + TAILSZ 

STRING PROGI~AME [ PNAMEMAX ] 
STRING TEXTNAME [ FNAMEMAX 
STRING CODENAME [ FHAMEMAX 
STRING DEBUGNAME [ FNAMEMAX] 

* 
BOOL RTLOADED 
STRING RUNTNAME [ PNAMEMAX] 

STRING RTEXTNAME [ FNAMEMAX 
STRING RCODENAME [ FNAMEMAX] 
STRING RDEBUGNAME [ FNAMEMAX] 

* 
MACRO NBLOCKS _ DIRSIZE(TXSEG) - 1 
MACRO INVALID(B) _ NOGOOD(TXSEG,B) 
MACRO RTINVALID(B) _ NOGOOD(RTXSEG,B) 
* 
* 
CONSTANT LOCALLY 0, GLOBALLY 1 
CONSTANT GLOBLK 1 
STRING GLOBNAME "GLOBAL" 

SCALAR INITPFD; * FN DESCR OF @INIT 
SCALAR INIT0PFD; * AND OF @INIT0 
* 
MACRO PCHECK UNLESS LOADED DO FRETURN 
MACRO RCHECK_UNLESS(RUNFLAG=l OR RTLOADED)DO FRETURH 
MACRO PROCSEG(R)_(IF(R)=0 THEN CDSEG ELSE RCDSEG) 
MACRO DBUGSEG(R)_(IF(R)=0 THEN DBSEG ELSE RDBSEG) 
* 



* 
* SIZES OF VARIOUS THINGS IN USER PROGRAM 
* 
SCALAR DTSIZE, ■■ TOTAL SIZE OF DATA SEGMENT, MADE UP OF: 

* 

GVSIZE, ■■ GLOBAL-VARIABLE AREA 
ABSIZE, ■■ ARRAY-BLOCK-STORAGE AREA 
STSIZE ;*STACK AREA 

* STRIIm STUFF 
* 
MACRO CLEAR ( S ) _ SETS ( (S), 0, 0 ) 
CONSTANT BLANK ' ', BLANKS '&167', CRESC '&U', 

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

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

* 

* 
* GLOBALS FOR NUMBER CONVERSIOIJ ROUTINES 
* 
CONSTANT EBIAS_-128 
MACRO FRET(N)_FRETURN N 
MACRO LMUL(A,B)_(A&CODE(4114B)&B&CODE(ll040B)) 
MACRO DOUBLE_VECTOR 
FIELD SIGNF(0:0,0), IN(0:2,2) 



* 
* MACHIIJE-DEPENDEHT STUFF 
* 
MACRO \PUSH(A)_((A)&CODE(4114B)) 
r1ACRO \PUSHD(A)_( (A)&CODE(4116B)) ;*WILL SCREW UP IF NOT OF 2-WORD TYPE 
MACRO \TRAP(A)_((A)&CODE(4164B,44106B,1,4100B)) 

CONSTANT CPW_4, ■■ CHARS/WORD 

WPW_l, • • 1 FOR SIMPLE, 2 FOR QSPL 
INST1_8, •• ADDR OF 1ST INST IN FUNCTION 
BPW_4, ■• IIJST BYTES PER WORD 
LSZW_20 ;*LINE SIZE IN WORDS 

CONSTANT LSZ_LSZW*CPW ;*LINE SIZE IN CHARS 

STRING CSTRING[LSZ], TARGET[LSZ] 
* 
FIELD LASTCHAR(0:24,31) 
MACRO MORELINE (W)_ {(W)$LASTCHAR#CARRET) 

* 
* OBJECT RETURNED FROM SERVICE CALL 
* 

* 

MACRO PUSH\RESUME ( OBJ , PD ) 
( PUSHWORD (OBJ, PD 

. . 
& ATTN\RESUME ( PD ) ) 

* INFO ON ERRORS CAUSED BY SERVICE CALLS 
* 

* 

CONSTANT CALL\ERR _ 11; 
* 

* ERROR-CLASS 

■■ NO ERROR CONSTAIJT NO\ERR _ -1, 
PARAM\ERR _ 0, 
FULL\ERR 1, 
NO\OBJ\ERR _ 2 

■■ BAD PARAMETER 
■■ TABLE FULL 
;*NO SUCH OBJECT 

* 
CONSTANT FILEOPEN\ERR _ 3, ■■ TRIED TO DELETE OPEN FILE 

DUPNAME\ERR 4, ■■ TRIED TO CREATE FILE WITH SAME NAME 
NAMELEN\ERR 5, ■■ NAME TOO LONG 
NOT\FINBOX\ERR _ 6, ■■ NOT FILE-INPUT BOX 
FILE\OPENING\ERR _ 7, .. CAN NOT OPEN FILE 
BOX\ATTACH\ERR _ 8, •• BOX ATTACHMENT ERR 
SAME\BOX\ERR _ 9, ■■ IN AND OUT BOXES ARE SAME 
ALARM\SET\ERR _ 10, ■■ ALARM ALREADY SET 
NOT\TINBOX\ERR _ 11, ■■ NOT TERMINAL-INPUT BOX 
NO\TERM\ERR _ 12 ;* NO SUCH TERMINAL 

* ( NOTE: ADD A:JY NEW ERRORS TO FUNCTION "RSCALL\ERR" AS WELL ■ ) 

* PARAMETER CHECKING STUFF 
* 



FIELD WRDl ( 0 ) 
MACRO LEGAL ( N) _ ((N) $ WRDl #ILLEGAL) 
CONSTANT ILLEGAL 0 
VECTOR ILLEGAL\VEC 



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

NI L , N I L , 1H L , U I L , • A • , • B • , • C • , • D • 
MACRO PTRADDR(I) _ (@PTRVEC[I]) 
MACRO MAKENULL(P) _ P ■ BLOCK _ 0 
MACRO NULL(P) _ ((P).BLOCK = 0) 
MACRO SETPTRADDR(P,Q) _ BCOPY(P,Q,PTRSIZE) 

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



* 
* TEXT BUFFER 
* 
SCALAR T::iZ 
VECTOR TARRAY 
SCALAR TLENGTH, TLINES 
* 
* GLOBAL STATE VARIABLES 
* 
BOOL WRAP 
SCALAR SCOPE 
* 
* SYMBOL TABLE STUFF 
* 
MACRO ISFUNCTION(STE) (STE ■ STYPE=SFUNC) 

* 

----·-------· .. -------- ----



* 
* 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 



REFERENCE TOP 
REFERENC::C:: ENV 
* 

* 
* 
* 
* DEBUGGER BLOCK HEADER 
* 
CONSTANT DBHDR 0 
CONSTANT DBHDRSZ 3 
* 
* DEBUGGER BLOCK Arm LINE-TABLE FIELDS 
* 
FIELD LTEISAVE ( 0: 5,12 ), .. 

LTEFLAGS ( 0: 13, 15 ) , LTEBREAK ( 0: 13, 13 ) , .. 
LTESTEP ( 0: 14,14 ), LTETSTEP ( 0: 15,15 ), .. 

LTECODEPTR ( 0: 16,31 ) 
CONSTAiJT LTENULL 0 
* 
* CURRENT LINE TABLE ENTRY 
* 
SCALAR LTE 
* 
* CURRENT SYMBOL-TABLE ENTRY 
* 
REFERENCE STE 

VECTOR STEVEC [ 2 ) 
* 

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



CONSTAIJT FCMARKER 177777B; * SPECIAL LASTLBASE ON FORCED CALLS 
* 
* FIELDS IN FUNCTION DESCRIPTORS 
* 
FIELD FNRUNT ( O: 20,20 ), FNBLK ( Q: 21,Jl ) 
MACRO FUDESC(RUHT,BLK) _ OR (RUNT@ FNRUNT, BLK@ FHBLK) 
MACRO STEFUNCD ( E) _ (IF(E) ■ SFTYPE>l THEN (E).SVALl ELSE (E).SVAL2 ) 
* 



* 

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

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



DC NCHWD_4;*NUMBER OF CHAR PER WORD 
DC IMDCOIJ_l; *tJUMBER OF WORDS PER CONSTAHT 

*DEBUGGER BLOCK DECLARATIONS 

OF VRGAPTR(0:16,31) 
OF STFREE(2:16,31) 
OF HCSIZE(l:16,Jl) 
DC HCBASE_J 
OF LTBASE(2:16,31) 
OF LTSIZE(2:0,15) 

*SYMBOL TABLE ENTRY DECLARATIONS 

DC SDISP_2 

* 

OF SCHAIN(0:16,31) 
OF STYPE(0:0,1) 
DC SVAR_l,SLABEL_2,SFUNC_3 
OF SFTYPE(0:2,4) 
DC SNULLADIC_4,SMONADIC_2,SDYADIC_l 
OF SPRIMATIVE(0:6,10) 
OF SLG(0:5,5) 
DF SVAL(l:0,31) 
DF SVALl(l:0,15) 
OF SVAL2(1:16,31) 
OF SSIZE(0:11,15) 
OF SNAME0(2) 
oF svmo ( o > 
OF SPWD0(0:0,15) 



*BUFFER ROUTINE DECLARATIONS 

DC NBUF_7 
VECTOR BUFBASE[NBUF VECTORS] 
DM BUFSIZE(XX)_BUFBASE[XX]$VDSIZE 
VECTOR BUFSEG[NBUF VECTORS] 
VECTOR BUFBLK[NBUF] 
VECTOR BUFREF[NBUF REFERENCES] 
DC GDBBUF_0,CDBBUF_l,CCDBUF_2,CTXBUF_3,TTBUF_4,TLBUF_5,TNBUF_6 
DEQV GDBBASE=BUFBASE[GDBBUF] 
DM GDBSIZE_GDBBASE$VDSIZE 
DEQV GDBREF=BUFREF[GDBBUFJ 
DEQV CDBBASE=BUFBASE[CDBBUF] 
D:~ CDBSIZE_CDBBASESVDSIZE 
DEQV CDBREF=BUFREF[CDBBUF] 
DEQV CCDBASE=BUFBASE[CCDBUF] 
DM CCDSIZE_CCDBASESVDSIZE 
DEQV CTXBASE=BUFBASE[CTXBUF] 
DM CTXSIZE_CTXBASESVDSIZE 
DEQV TT=BUFBASE[TTBUF] 
DM TTSIZE_TT$VDSIZE 
DEQV TLBASE=BUFBASE[TLBUF] 
DM TLSIZE_TLBASE$VDSIZE 
DEQV TNBASE=BUFBASE[TNBUF] 
'.JM Tn~IZE_TNBASE$VDSIZE 

*RUNTIME FLAG 

DI RLliffLAG 
* 



* CAPABILITY SEGMENT SLOT ASSIGNMENTS* 

* 

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

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

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

RDBSEG ):*RUNTIME DEBUGGER SEGMENT 
RTXSEG ):*RUNTIME TEXT SEGMENT 
RCDSEG ):*RUNTIME CODE SEGMENT 
DBSEG ):*DEBUGGER SEGMENT 
TXSEG ):*TEXT SEGMENT 
CDSEG ):*CODE SEGMENT 

CONSTANT DTCAPS _ ALLOCATE\CAPS ( MAXPROCS 
CONSTANT TRAP\CAP _ ALLOCATE\CAPS ( 1 ) 
corJSTAIJT PRCAPS - ALLOCATE\CAPS ( MAXPROCS 
CONSTANT FTCAPS _ ALLOCATE\CAPS ( MAXFILES 
CONSTANT TCAP _ ALLOCATE\CAPS ( 1 ) 



*SEGMENT INPUT-OUTPUT ROUTINES 

DM DBI(HW,XX,YY,ZZ)_VCOPY(ZZ,SUBVEC(WH,YY,XX),XX);*READ BLOCK 
DI-1 DBO(HH,XX,YY,ZZ)_VCOPY(SUBVEC(WW,YY,XX) ,ZZ,XX) ;*WRITE BLOCK 

*SEGMENT ACCESS ROUTINES 

DC 
DH 
DM 
m1 
~)." 

DM 
D!1 
uF 

* 

DIRESIZE_2;*DIRECTORY ELEMENT SIZE 
SEGSIZE(XX)_XX[0]$RIGHT16 
DIRSIZE(XX)_XX[1]$RIGHT16 
BLKBASE(XX,YY)_XX[(YY) LSH 1]$LEFT16 
BLKHEAD(XX,YY)_XX[(YY) LSH 1]$RIGHT16 
BLKSIZE(XX,YY)_XX[((YY) LSH 1)+1]$LEFT16 
BLKIIffO(XX,YY)_XX[( (YY) LSH 1)+1]$RIGHT16 
BLKINVALID(0:31,31);*CODE FOR BLOCK INVALID 



* 
* FREE-STORAGE PVOL 
* 

VECTOR FREEPOOL [ 500 ] 
* 

EHD 



FUNCTION A.RS() 
* 
* APL RUNTIME SUPERVISOR 
* 

EllD 

RSIIHT () 
* 
REPEAT 

COMMAlWS () 
SERVICES () 
ERRORS () 

ENDREPEAT 



FUNCTION ACTION\CHAR ( C, MBOX ) 
* 
* 
* 
* 

El:W 

ARE ALL CHARACTERS ACTION CHARACTERS? 

IF MAILBOX\TABLE 
RETU~N TRUE 

ELSE DO 

MBOX] $ MBD\ACTION DO 

RETURN C = CARRET 
ENDIF 

- ----------- --· - - ~~------- -



FUUCTION ALL \CHAR (OBJ) RETURIHNG VECTOR 
* 
*CHECK THAT 'OBJ' IS ALL CHAR TYPE AND THEN RETURN 
* VECTOR DESCRIPTOR TO IT, ELSE RETURN ILLEGAL\VEC 
* 
SCALAR L 
VECTOR VEC[4], AVEC 
FIELD RANK(0:8,15), REFCNT(0:0,15), NELTS(0:16,Jl) 
* 

IF OBJ$APL\TYPE=TYPE\ARRAY THEN 
AVEC_ARRAY\BLOCK(OBJ,TRAP\PD) 
IF AVEC[0]$RANK=l THEN 

L_AVEC[1]$NELTS+2 
FOR I_3 TO L DO 

IF AVEC[I]SAPL\TYPE#TYPE\CHAR THEN 
RETURN ILLEGAL\VEC 

ENDIF 
E!WFOR 

ELSE 
RETURN ILLEGAL\VEC 

ENDIF 
ELSEIF OBJSAPL\TYPE=TYPE\CHAR THEN 

AVEC_VEC 
AVEC[0]$RANI<_l 
AVEC[1]$REFCNT_1 
AVEC[l]SllELTS_l 
AVEC [ 2] _APL \IlJTEGER ( 1) 
AVEC[3]_OBJ 

EL.SE 
RETURN ILLEGAL\VEC 

ENDIF 
RETURH AVEC 

mm 



FUNCTION ALPHABETIC ( SCALAR C 
IF 'A' <= C AND C <= 'z' DO 

RETURIJ TRUE 

END 

ELSE DO 
RETURN FALSE 

ENDIF 



FUNCTION ALPHANUMERIC ( SCALAR C) 

END 

IF ALPHABETIC ( C ) OR NUMERIC ( C ) DO 
RETURN TRUE 

ELSE DO 
RETURN FALSE 

ENDIF 



FUNCTION APLCSN(STRING STR) RETURNING SCALAR 
*APL VERSION OF "CONVERT STRING TO NUMBER" ■ 
CONSTANT NST_l0 
VECTOR Cl[nST 16 BIT]_A3,A3,A2,A3,A9,A8,A9,All,All,All 
VECTOR C2[NST 16 BIT]_A2,A2,A2,A2,A8,A8,A8,All,All,All 
VECTOR CJ[NST 16 BI'I']_A4,A13,A13,Al,Al,Al3,Al3,Al0,Al,Al3 
VECTOR C4[NST 16 BIT]_A5,A14,A7,A5,Al,Al3,Al3,Al,Al,Al3 
VECTOR C5[HST 16 BIT]_A1,A13,A6,Al,Al,A6,A6,Al,Al,Al3 
VECTOR C6[NST 16 BIT]_Al,A13,A13,Al,Al,Al3,Al3,Al,Al,Al3 
VECTOR ACT[6 VECTORS]_Cl,C2,C3,C4,C5,C6 
SCALAR NUM, CS, EXP, DFLAG, POW, LAB, NSIGN, ES IGN, CH, IlCOUNT, B 
MACRO l·lFSMT ( X, L) _LAB_L ! cs_x ! GOTO FSMT 
Mi\CRO l-1FSM ( X) _cs_x ! GOTO FSM 
DOUBLE FSMC 
SCALAR VTENBASE 
FIELD NUMF(0) 
FIELD LABF(l:16,31) 
FIELD UP(l) 
M.1\CRO LOADFSM_FSMC$NUMF _rrnH ! FSMC$FRSTR_STR. SDFPTR ! FSMCSLABF _LAB 
MACRO UNLOADFSM_1lUM_FSMC$IWMF ! STR. SDF PTR_FSMC$FRSTR ! LAB_FSt-1C$LABF 
MACRO SIGN(N)_(NSSIGiff*-2+1) 
DOUBLE DPROD 
FIELD FRSTR(l:0,15) 
CONSTANT MAX_17777777777B/10 
11 INITIALIZATION 

NUM_0 
EXP_0 
PO\'J_0 
NCOUNT_FALSE 
NSIGN_FALSE 
ESIGN_FALSE 
cs_o 
DFLAG_FALSE 
LAB_A0 

*LOAD INITIAL FSM CONFIGU~ATION 
LOADFSM 

*REMOVE PRECEEDING BLANKS 
WHILE GCNI(STR:(CH_'X'&GOTO FSM2))=' ' DO 

GCI(STR:(CH_'X'&GOTO FSM2)) 
ENDWHILE 
GOTO FSMl 

*LOAD FSM CONFIGURATION ON LEAVING TERMINAL STA7E AND •• 
* ENTERING NON-TERMINAL STATE 
FSMT: LOADFSM 
*FINITE STATE MACHINE 
FSM: CH GCI(STR :(CH 'X'&GOTO FSM2)) 
FSMl: CH=GCNI(STR: (CH='X'&GOTO FSM2)) 
FSM2: GOTO ACT[CLASS(CH)] [CS] 
* FSM STATE-ACTION 
*FAIL TO FIND NUMBER 
AO : FRET ( 11 ) 
*ILLEGAL CHARAC'I'ER; BACK UP FSM TO LAST TERMINAL STATE(A0 OR A13) 
Al: U~LOADFSM 

GOTO LAB 



*COLLECT SIGNIFICANT DIGITS BEFORE DECI~AL POINT 
A2: IF UUM<MAX THEN 

NUM_NUM*l0+CH-'0' 
ELSE 

POH_POW+l 
EUDIF 
MFSM(2) 

*IGNOR LEADING ZEROS 
A3: MFS!1( 1) 
*RECORD SIGN OF NUMBER 
A4: NS IGI~_TRUE 

t1FSM(3) 
*DECIMAL POINT: REAL NUMBER 
AS: DFLAG_TRUE 

MFSM(4) 
*EXPONENT 
A6: MFSMT(7,A13) 
*DECIMAL POINT: REAL ?WMBER 
A7: DFLAG_TRUE 

MFSM(5) 
*COLLECT SINIFICANT DIGITS AFTER DECIMAL POINT 
AS: IF NUM<MAX THEN 

NUM_IrnM * 1 0+CH-' 0' 
POW_POW-1 

ENDIF 
MFSM(5) 

*COLLECT LEADING ZEROS OF FRACTION 
A9: POl~_POW-1 

MFSM(6) 
*RECORD SIGN OF EXPONENT 
Al0: ESIGN_TRUE 

MFSM(8) , 
*COLLECT EXPO!rnNT 
All: EXP_EXP*l0+CH-'0' 

1-'lFSll'l ( 9) 
*DECIMAL POINT: REAL NUMBER 
A14: DFLAG_TRUE 

MFSM(6) 
*EXIT WITH INTEGER OR REAL 
AlJ: IF lWM=0 THEN i:<ETURN l@IN 

IF ESIGN THEN EXP_-EXP 
POH_POW+EXP 
IF NUM<0 THEN FRET(16) 
WHILE NUM REM 10 = 0 DO 

NUM_IWM/10 
POH_POW+l 

ENDHHILE 

;* SHOULD NEVER HAPPEN 

IF DFLAG=FALSE AND POW<B THEN 
WHILE NUM<4B7 AND POW>0 DO 

NUM_NUM*l0 
POW_POW-1 

END\JHILE 
IF 1WM<4B7 Ano PO\r1=0 THEN 

NUM$SIGNF_NSIGN 



HUM$IN_l 
RETURtl NUM 

ENDIF 
ENDIF 
IF POW<-47 OR POW>47 THEN FRET(12) 
NCOUNT_l 
WHILE NUM>0 DO 

NUM_NUM SHIFT -1 
HCOUNT_NCOUNT-1 

ENDHHILE 
NLJt.l_NUM SHIFT 1 
VTENBASE_0 
IF PO\J<0 THEN VTENBASE POW+POW-48 
DPROD_LMUL(NUM,FRACTEN(POW-VTENBASE)) 
NUM_DPROD$UP SHIFT -1 
POW_EXPTEN ( POW-VTENB.\SE) *SIGN ( PO\'J) 
POW_POW+NCOUNT 
RETURN NORM(NUM,POW,NSIGN:FRET(102)) 



FUNCTION APLMAKE(VECTOR SPACE, SCALAR MAKESIZE) RETURNING VECTORS 
* 
*RETURN A VECTOR OF SIZE 'MAKESIZE' FROM VECTOR 'SPACE'. 
*VECTOR INCLUDES HEADER, BUT EXCLUDES SLOP ■ 
1c 

END 

CONSTANT MAXSLOP 4 
SCALAR I 
REFERElKE P 
FIELD SIZE(0:16,31) 
FIELD THISFREE(0:0,0) 
FIELD PREFREE(0:1,1) 
FIELD SLOP(0:2,7) 
FIELD NEXT(l:0,15) 
FIELD LAST ( 1: 16,31 
FIELD XNEXT(0:0,15) 
FIELD XLAST(0:16,31) 
MACRO ROVER(SPACE) _ FIND\STATE (SPACE) . SA\ROVER 
I_ROVER(SPACE) ;* START SEARCH AT ROVER 
WHILE SPACE[I]SSIZE<MAKESIZE DO ;* SEARCH FOR LARGE ENOUGH BLK ■ 

I_SPACE[I+l]SXNEXT 
IF I=ROVER(SPACE) THEN FRETURN ;* SEARCHED COMPLETE FREE-LIST? 

ENDWHILE 
P_SETREFSIZE(@SPACE[I]) ;* FORM POINTER TO BLK 
SPACE[P 0 SIZE+I]$PREFREE_FALSE ;* FLAG ELK-RESERVED ON NEXT BLK ■ 

ROVER(SPACE)_P ■ NEXT ;* UPDATE ROVER 
IF P ■ SIZE-MAKESIZE<MAXSLOP THEN ;* PREVENT CREATION OF SMALL BLK ■ 

SPACE[P ■ LAST+l]SXNEXT_P ■ NEXT ;* UNCHAIN BLK FROM FREE-LIST 
SPACE[P.NEXT+l]SXLAST_P ■ LAST 

P ■ SLOP_P ■ SIZE-MAKESIZE ;* RECORD SLOP SIZE 
P ■ PREFREE_FALSE ;* SET FLAG: PREVIOUS BLK RESERVED 

ELSE ;* DIVIDE FREE-BLK AND MAKE EXACT SIZE 
P ■ SIZE_P.SIZE-MAKESIZE ;* REDUCE SIZE OF FREE BLK ■ 

I_P 0 SIZE+I ;* I BECOMES INDEX TO RESERVED BLK 
SPACE[I-1]$SIZE_P.SIZE ;* RECORD NEW SIZE AT TAIL OF FREE BLK 
P_SETREFSIZE(@SPACE[I]) ;* FORM POINTER TO RESERVED BL) 
P ■ SLOP_0 ;* RECORD SLOP SIZE 
P 0 PREFREE_TRUE ;* SET FLAG FOR PREVIOUS BLK FREE 

ENDIF 
P ■ THISFREE_FALSE ;* FLAG BLK RESERVED 
P ■ SIZE_MAKESIZE ;* RECORD RESERVED BLK SIZE 
SPACE$VDSIZE_M2\KESIZE ; * PACK VECTOR DESCRIPTOR 
SPACE$VDBASE_SPACE$VDBASE+I 
RETURN SPACE 



FUNCTION APL\ARRAY ( VECTOR A) 
* 
* RETURNS APL ARRAY DESCRIPTOR WORD FOR 
* EXTERNAL VECTOR 'A' 
* 

SCALAR B 
* 
B A$ VDBASE 
RETURN OR ( TYPE\ARRAY@ APL\TYPE, B@ APL\VALUE) 

END 



FUNCTION APL\CHAR ( C ) 
* 
* RETURNS APL CHARACTER DESCRIPTOR WORD FOR 
* CHARACTER 'C' 
* 

RETURN OR ( TYPE\CHAR@ APL\TYPE, C@ APL\VALUE) 
END 



FUNCTION APL\CREATE{CINDEX,STRING DNAME,STRING UNAME,STRING RNAME) 
*CREATES AN APL PROCESS HITH THESE SEGMENTS {THE SEGMENTS 
* MUST NOT BE OPEN HINDOWED AT THE TIME OF THE CALL) AND 
* RETURNS A CAPABILITY FOR IT AT CAP-SEG ENTRY CINDEX 

Etm 

\PUSHD{\NAME\CONV{RNAME)) 
\PUSHD{\NAME\CONV{UNAME)) 
\PUSHD{\NAME\CONV{DNAME)) 
\PUSH{CINDEX) 
\TRAP{lB) 
RETURN 



FUNCTION APL\DELETE(CINDEX) 

\PUSH(CINDEX) 
\TRAP ( 21) 
RETURN 

END 



FUNCTION APL\INIT() 

*IHITIALIZE THE APL MANAGER 

\TRAP(l7) 
RETURN 

END 



FUNCTION APL\INTEGER ( SCALAR N ) 
* 
* FORMAT NA~ M1 APL INTEGER 
* 

END 

FIELD OVERFLOW ( 0: 0,8 ), SIGNED\TYPE ( 0: 0,7 ) 
CuNSTANT POSINT _ 040B, NEGINT 240B 
SCALAR TYPE, VALUE 
* 
IF N < 0 DO 

TYPE HEGINT 
VALUE 

ELSE DO 
TYPE 
VALUE 

E!WIF 

POSINT 
N 

IF VALUE$ OVERFLOW= 0 DO 
RETURN ( TYPE@ SIGNED\TYPE +VALUE@ APL\VALUE ) 

ELSE DO 
FRETURN 

EHDIF 



FUNCTIOI1 APL\OFF(CINDEX) 

\PUSH(CINDEX) 
\TRAP ( 2 0) 
RETURN 

END 



FUNCTION APL\ON(CINDEX} 

\PUSH(CINDEX} 
\TRAP(l9} 
RETURN 

END 



FUNCTION APL\TRAP(CINDEX) 

*THIS FUNCTION ElTHER RETURNS O OR ELSE RETURNS 1 AND PUTS A CAPABLITY 
*FORA NtWLY TRAPPED APL PROCESS AT THE SPECIFIED CAPABILITY INDEX 

\PUSH(CINDEX) 
RETURN \TRAP(22) 



FUlJCTION APPENDD(REFERENCE D, RtFERENCE S) 

*APPEND DuUBLE-WORD STRINGS TOD, UPDATING DESC OF D ■ 

* 
STRING T 

END 

SDCOPY(T, S) 
REPEAT 

WDI(GDI(T:SRETURN),D:FRETURN) 
END REPEAT 



FUNCTION ARRAY\BLOCK ( OBJ, R~FERENCE PU ) RETURNING VECTOR 
* 
* CONSTRUCT A VECTOR DESCRIPTOR FOR ARRAY-BLOCK OF 
* APL-OBJECT 'OBJ' IN PROCESS 'PD' ■ 

* 

END 

SCALAR ADDR, ASIZE 
VECTOR AVEC, DTSEG 
FIELD ADDRESS ( Q: 16, 31 ), SIZE ( Q: 16,31 ) 
* 
DTSEG _ PD • PD\DTSEG 
ADDR _OBJ$ ADDRESS 
ASIZE DTSEG [ ADDR] $ SIZE 
AVEC SUBVEC ( DTSEG, ADDR, ASIZE 
RETURN AVEC 



FUNCTION A~TACH\FILE() 
* 
*SERVICE CALL: 
~ PARAM: APLCHARS OF FILE NAME 
* VECTOR OF 2 MAILBOXES(IN\BOX,OUT\BOX) 
* ACTION: GET FILENAME,IN\BOX AND OUT\BOX FROM PARAM 
* CHECK IN\BOX AND OUT\BOX :EXIST,U~JATTACHED,DIFF 
* GET NEW FILE ENTRY NUMBER 
* 
* 
* 
* 
* 
* 
* 
* 

OPEN THE FILE 
SET READ/WRITE POINTERS 
RECORD IN\BOX AND OUT\BOX IN FILE ENTRY 
ENQUEUE PHONEY MESSAGE ON IN\BOX QUEUE 
FOR BOTH MAILBOXES:SET ASTAT,AOBJ,GETM,PUTM 

FAILIF: ILLEGAL NAME; NO BOXES; BOXES ATTACHED; BOXES SAME; 
FILE TABLE FULL; NO FILE ■ 

STRING APL\FILE[SEGUAME\LEN] 
VECTOR PAIR 
FIELD NELTS(0:16,31) 
SCALAR IN\BOX, OUT\DOX, FN, FILE\SIZE 
REFERENCE INMBD, OUTMBD, FD 
BOOL OK 
* 

GET\FILENAME(APL\FILE,PARAM(2):RETURN) 
IF LtGAL(PAIR_INTEGER\VECTOR(PARAM(l))) THEN 

IF PAIR[1]$NELTS=2 THEN 
IN\BOX_PAIR[3]5APL\VALUE 
OUT\BOX_PAIR[4]~APL\VALUE 
IF BOX\EXISTS(IN\BOX) AND BOX\EXISTS(OUT\BOX) THEN 

IF IN\BOX#OUT\BOX THEN 
INM3D_@MAILBOX\TABLE[IN\BOX] 
OUTMBD_@MAILBOX\TABLE[OUT\BOX] 
IF (INMBD ■ MBD\ASTAT=MBD\UNATTACHED) AND .. 

(OUTMBD ■ MBD\ASTAT=MBD\UNATTACHED) THEN 
FH_GET\DESCR(FILE\TABLE:-1) 
IF FN>=0 THEN 

FD_@FILE\TABLE[FN] 
OK_TRUE 
OPEN\HINDOWED(FD ■ FD\CAPX,APL\FILE:OK_FALSE) 

IF OK THEN 
* 
IWv1BD ■ MBD\ASTAT_MBD\FILE 
INMBD ■ MBD\AOBJ_FN 
I mmD. MBD\PUTM_PUT[,1\FI LE 
ImrnD .MBD\GETM_-1 
* 
OUTi1BD. MBD\ASTA'i'_t-1BD\FI LE 
OUTMBD.MBD\AOBJ_FN 
OUTOBD.MBD\PUTM_-1 
OUTMBD ■ MBD\GETM_GE'i'M\FILE 

* 
FILE\SIZE _ READ\LENGTH ( APL\FILE ) 
SETS(@FD-FD\RING,1, (FD-FD\VEC) [0) ) 
FD-FD\RING$VDSIZE_FILE\SIZE 



END 

FD ■ FD\IN\BOX_IN\BOX 
FD ■ FD\OUT\BOX_OUT\BOX 

ENQUEUE\MESSAGE(FD ■ FD\IN\MSG,IN\BOX) 
PAIR\OFF(IN\BOX) 
* 
EAT(J) 
ATTN\RESUME(TRAP\PD) 

ELSE 
BADNDJS(FILE\OPENING\ERR) 
FREE\DESCR(FD) 

ENDIF 
ELSE 

BADNEWS(FULL\ERR) 
ENDIF 

ELSE 
BADNEWS(BOX\ATTACH\ERR) 

El-JDIF 
ELSE 

BADNEWS(SAME\BOX\ERR) 
ENDIF 

ELSE 
BADNEWS(NO\OBJ\ERR) 

ENDIF 
ELSE 

BADUEHS(PARAM\ERR) 
l..:~. DI F 

ELSE 
BADNEWS(PARAM\ERR) 

ENDIF 
RETURN 



FUNCTION A~TACH\TERMINAL{) 
* 
* ATTACH SP~CIFIED TERMINAL TO SPECIFIED PAIR OF MAILBOXES 
* 

SCALAR TERM, TN, IN\BOX, OUT\BOX 
VECTOR PAIR 
REFERENCE TD, MBD 
FIELD NELTS ( Q: 16,31 ) 
* 
IF LEGAL ( PAIR_ INTEGER\VECTOR ( PARAM ( l ) ) ) DO 

IF PAIR [ l ] $ NELTS = 2 DO 
IN\BOX _ PAIR [ 3 ] $ APL\VALUE 
OUT\BOX _ PAIR [ 4] $ APL\VALUE 
IF BOX\EXISTS ( IN\BOX ) AND BOX\EXISTS ( OUT\BOX DO 

IF LEGAL ( TERM_ SINGLE\IUTEGER ( PARAM ( 2 ) ) DO 
TERM TERM$ APL\VALUE 
IF TERM< 0 OR TERM> 31 DO 

BADNEWS ( NO\TERM\ERR ) 
RETURN 

ENDIF 
TN_ GET\DESCR ( TERM\TABLE :-1 ) 
IF TN< 0 DO 

BADNEWS ( FULL\ERR 
ELSE DO 

EAT ( 3 
INITTERM (TERM) 
* 
TD @ TERM\TABLE [TN] 
TD . TD\PORT _ TERM 
TD . TD\IN\BOX _ IN\BOX 
TD . TD\OUT\BOX _ OUT\BOX 
TD. TD\MVEC _ NULL\MSG 
* 
INIT\BOX ( IN\BOX ) 
MBD @ MAILBOX\TABLE [ IN\BOX 
MBD. MBD\ACTION _ FALSE 
MBD. MBD\ASTAT MBD\TERM 
MBD • MBD\AOBJ TlJ 
MBD. MBD\PUTM PUTM\QUAD 
MBD. MBD\GETM -1 
* 
INIT\BOX ( OUT\BOX ) 
MBD @ MAILBOX\TABLE [ OUT\BOX 
MBD. MBD\ASTAT MBD\TERM 
MBD. MBD\AOBJ TN 
MBD . MBD\PUT[1 -1 
MBD. MBD\GETM GETM\CONV 
ATTN\RESUME ( TRAP\PD 

ENDIF 
ELSE DO 

BADNEHS ( PARAM\ERR 
ENDIF 

ELSE DO 
BADNEWS ( NO\OBJ\ERR) 



EHD 

ENDIF 
ELSE DO 

BADNEWS ( PARAM\ERR ) 
l'!:NDIF 

ELSE DO 
BADNEWS ( PARAM\ERR ) 

ENDIF 
RETURN 



FUNCTION ATTACH\TIMER {) 
* 
* SERVICE CALL: 
* PARAM: SINGLE INTEGER OF MAILBOX NUMBER 
* ACTION: SET ATTACH STATUS TO MBD\TIMER 
* 
SCALAR MBOX 
REFEREHCE MBD 
* 

END 

IF LEGAL{MBOX _ SINGLE\INTEGER{PARAM{l))) THEN 
MBOX _ MBOX$APL\VALUE 
IF BOX\EXISTS{MBOX) THEN 

IF BOX\UNATTACHED{MBOX) AND BOX\EMPTY{M.BOX) THEU 
MAILBOX\TABLE[MBOX]$MBD\ASTAT _ MBD\TIMER 
EAT{2) 
ATTN\RESUME{TRAP\PD) 

EL~J!: 
BADNEWS{BOX\ATTACH\ERR) 

ENDIF 
ELSE 

BADNEWS{NO\OBJ\ERR) 
ENDIF 

ELSE 
BADNEWS{PARAM\ERR) 

ENDIF 
RETURN 



FUNCTION A~TN\ERR 

*MISSED A~TN TMAP 

N ) 

SHOULD NEVER HAPPEN 

MESSAGE 
R~TURN 

"SYSTEM ERROR= 4,0&M" ) 

END 



FUNCTION ATTN\RESUME ( REFERENCE Pu 
* 
* RESTART APL PROCESS AFTER AN ATTN TRAP 
* 

END 

VECTOR DTSEG 
SCALAR LBASE, SBASE 
REFERENCE STATE\AREA, STACK\FRAME 
* 
DTSEG _PD. PD\DTSEG 
STATE\AREA _ FIND\STATE ( DTSEG 
LBASE _ STATE\AREA. SA\LBASE 
SBASE _ STATE\AREA. SA\SBASE 
STACK\FRAME SETREFSIZE ( @ DTSEG [ SBASE + LBASE], SF\DSIZE) 
STACK\FRAM~ . SF\PCTR _ STACK\FRAME . SF\PCTR + 1 
* 
APL\ON ( PD. PD\PRCAP) 
* 
RETURN 

... -----· ----------



FUNCTION BADBLKNO ( SCALAR FD ) 
* 
* CHECKS VALIDITY OF FUNCTION-DESCRIPTOR FD 
* 

VECTOR SEG 
SCALAR B, MAXB 
* 
IF FD $ FNRUIJT = 1 DO 

SEG TXSEG 
ELSE DO 

SEG RTXSEG 
ENDIF 
MAXB DIRSIZE SEG ) - 1 
B FD $ FN.3LK 
RETURN ( B < 2 OR MAXB < B 

END 



FUNCTION BADINFO (VECTORS, SCALAR F) 

* TEST VALIDITY OF DEBUGGER BLOCK INFO FOR FUNCTION F 
* OF DEBUG SEGMENTS 
* 

IFS$ VDCAP = DBSEG $ VDCAP DO 
IF INVALID ( GLOBLK) OR Il1VALID ( F ) DO 

RETURN TRUE 
ENDIF 

EtJDIF 
RETURN FALSE 

END 



FU:JCTIOI1 BADNEWS ( ERR:rnM ) 
* 
* SETS EKROR S~ATUS OF TRAPPED PROCESS 
* ( MAY LATER BE REPLACED HITH VERSIOll ~-JHICH GENERATES 
* A "REAL" TRAP, WHICH COULD BE CAUGHT BY OFFENDING PROCESS. 
* 

EHD 

TRAP\PO . PD\TRAPCLASS _ CALL\ERR 
TRAP\PO. PD\TRAPNUMBER _ ERRNUM 
RETURN 



FUNCTION BLKEXPAND(VECTOR S~G,BLK,INCR,MV) 

*EXPAND BY INCR WORDS THE SPACE ALLOCATED TO BLOCK BLK OF 
* SEGMENT SEG 
*IF MV ::: 1 THEN MOVE cornEilTS TO Elm OF EXPANDED BLOCK 
* IN ALL CASES, LEAVE BLKBASE AND BLKSIZE OF BLK UNCHANGED 

EHD 

DI TEMPBASE,OLDBASE,NEWBASE 

SEGSIZE(SEG) _ SEGSIZE(SEG) + INCR 
TEMPBASE _ BLKBASE(SEG,BLK) 
FOR I_ DIRSIZE(SEG)-1 BY -1 TO BLK+l-MV DO 

OLDBASE_BLKBASE(SEG,I) 
NEWBASE_OLDBASE+INCR 
VCOPY(SUBVEC(SEG,NEWBASE),SUBVEC(SEG,OLDBASE), 

BLKSIZE(SEG,I)) 
BLKBASE(SEG,I)_NEWBASE 

ENDFOR 
BLKBASE(SEG,BLK) TEMPBASE 
RETURN 



FUNCTION BLKSPACE(VECTOR S~G,I) 

*RETURNS S!ZE OF SPACE ALLOCATED FOR BLOCK I OF SEGMENT SEG 

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

EtJO 



FUNCTION BOX\EMPTY ( MBOX) 
* 
* TEST MAILBOX NUMBER 'MBOX' FOR EMPTY MESSAGE QUEUE 
* 

RETURN MSG\NULL ( MAILBOX\TABLE [ MBOX ] $ MBD\MQHD 
END 



t 

FUNCTION BOX\EXISTS ( MBOX) 

* CHECK FOR EXISTENCE OF MAILBOX NUMBER 'MBOX' 
* 

END 

IF MBOX < 0 OR MAXBOXES-1 < MBOX DO 
RETURN FALSE 

ELSEIF MAILBOX\TABLE [ MBOX J $ D\FREE DO 
RETURN FALSE 

ELSE DO 
RETURN TRUE 

ENDIF 



FUNCTION BOX\UNATTACHED(MBOX) 
* 
*RETURN TKUE IF BOX I~ ilNATTACHED 
* 

~D 

IF (@MAILBOX\TABLE[MBOX]).MBD\ASTAT=MBD\UNATTACHED THEN 
RETURN TRUE 

ELSE 
RETURN FALSE 

ENDIF 



FUN CTI on BUFI lH T ( ) 

*INITIALIZE ALL BUFFERS 

END 

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

ENDFOR 
RETURH 



FUNCTION BUFSET ( VECTOR SEG, BLK, BU~ ) 

* SETUP BUFFER 'BUF' TO HOLD BLOCK 'BLK' OF SEGMENT 'SEG' 

BUFBASE [ BUF] _ SUBVEC ( SEG, BLKBASE SEG, BLK ), BLKSIZE ( SEG, BI 
BuF~EG BUF SEG 
BUFBLK BUF 0 
BUFREF BUF REFVEC ( BUFBASE [ BUF] ) 

RETURN 
END 



FUNCTION CATCH\TRAP() 

* CATCH APL TRAP, If ANY 
* 

END 

SCALAR T 
VECTOR TC 
REFERENCE STATE\AREA 
VECTOR DTSEG 
* 
IF APL\TRAP ( TRAP\CAP ) DO 

TC_ DISPLAY\CAP ( TRAP\CAP) 
~RAP\PN _ PFIND (TC$ CAP\UNIQUE\NAME 
iRAP\PD _@ PROC\TABLE [ TRAP\PN] 
DTSEG _ TRAP\PD.PD\DTSEG 
STATE\AREA _ FIND\STATE ( DTSEG 
7 _ STATE\AREA.SA\TRAPWORD 
RETURN T 

ELSE DO 
RETURN 0 

EtWIF 



FUNCTION CHPROC() 
* 
* CLEAR-BREAKPOINT COMMAND 
11' 

* NOTE: DOES NOT FIX SOURCE 
* DOES NOT HANDLE MULT LINES 
11' 

END 

CMDMOVE ( IPTRl :FRETURN) 
* 
UNLESS LTEGET ( DBSEG, IPTRl ■ BLOCK, IPTRl ■ LINE :FRETURN ) DO FRETURN 
IF L~E $ LTEBREAK = 0 DO 

ERRMSG ( "NO BREAKPOINT SET&M" ) 
ELSE DO 

LTE $ LTEBREAK _ 0 
OUTBREAK ( IPTRl ■ BLOCK, LTE) 
LTE~UT ( DBSEG, IPTRl ■ BLOCK, IPTRl ■ LINE :CRASH() ) 

ENDIF 
RETURN 



FUNCTION CLASS(SCALAR CH) RETURNING SCALAR 
***** THIS IS THE BEGINNING OF***** 
***** CONVERT STRING TO HUMBER **** 

IF CH='0' THEU RETURN 0 
IF CH>='l' AND CH<='9' THEN RETURi'~ 1 
IF CH= 

, - , 
THEH RETURN 2 

IF CH= 
, , 

THEH RETURN 3 . 
IF CH='E' THEN RETURN 4 
RETURN 5 

Elm 



FUNCTION CHAT ( STRING M~TR, CHAR) 
* 
* APPEND CHARACTER 'CHAR' TO STRING 'MSTR". 
* 
FIELD BYTE4 ( Q: 24,31 ) 

END 

IF CHAR$ APL\TYPE # TYPE\CHAR THEN FRETURN 
WcI ( CHAR$ BYTE4, MSTR ) 
R~TURN 



FUNCTION CMDARG ( STRINGS) 
,. 

* CMDARG GETS THE NEXT ARGUMENT IN THE CURRENT COMMAND 
* AND RETURNS IT IN s. 

END 

BOOL Ir~STRING 
SCALAR CHAR 
* 
INS TRI NG FALSE 
CLEAR ( S ) 
CHAR_ GNBCI ( CSTRING :RETURN) 
* 
UNTIL ((CHAR= BLANK) AND NOT INSTRING) DO 

IF CHAR= 1111 OR CHAR= ': 1 DO 
INSTRING NOT INSTRING 

ENDIF 
WCI ( CHAR, S : FRETURN) 
CHl:.R GCI ( CS TRI NG : RETURN 

ENDUNTIL 
RETURN 
* 



FUNCTION CMDFH() 
* 
* FINDS USER PROGRAM FUNCTION NAMED BY NEXT PARAMETER 
* 

END 

SCALAR FNUM 
STRING FNAME [ IDLENGTH 
* 
CMDARG ( FNAME ) 
FNUM FNFIND ( FNAME :FRETURN) 
IF FNUM < 0 DO 

FRETURN 
ELSE DO 

RETURi'J FNUM 
ENDIF 



FUNCTION CMDMOVE ( REFERENCE P) 
* 
* MOVE POINTER 'p' TO LINE SPECIFIED IN COMMAND 
* (NOTE: KLUDGE VERSION OF EDITOR ROUTINE OF SMAE NAME ) 
* 

Eno 

SCALAR C, FD 
STRINGS [ IDLENGTH] 
* 

:FRETURN ) 
CLEAR ( S ) 
GCI ( CSTRING 
UNTIL ( ( C GCI ( CSTRING :FRETURN ) ) = 

s ) WCI ( C, 
ENDUNTIL 
FD FNFIND S: FRETURN 
IF FD< 0 DO FRETURN 
P. BLOCK FD S FUBLK 
P. LIUE CSN ( CSTRING 
Rt:TURU TRUE 

:FRETURN ) + 1 

' [ ' ) DO 



FUNCTION COMMANDS() 
* 
* COMMANDS COLLECTS A T.i::.RMINAL LINE AND DECODES IT AS A COMMAND. 
* IT THEN CALLS THE APPROPRIATE ROuTINE IN THE 
* EDITOR, COMPILER, OR DEBUGGER. 
* 
* VERSION 1-0 
* 

* 

SCALAR I, CMD 
BOOL SUCCESS 
STRING CMDLINE 
STRING CMDBUF [ LSZ 
* 
* COMMAND TABLES 
* 
CONSTANT NCMDS 12 
VECTOR CMOS [ NCMDS 

'SB' , 
] - .. 

'CB' I 'SP', 
'GO' I 

'DB', 

'SR' , 
'pc'' 'ST', 'EX', 
'SZ' 

* 

·oo', .. 
'PV' , .. 

VECTOR CMDPROC [ NCMDS ] _ •• 
SPPROC, SRPROC, SBPROC, CBPROC, DOPROC, •• 
GOPROC, PCPROC, STPROC, EXPROC, PVPROC, •• 
DBPROC, SZPROC 



END 

* 
* COMMAlW LUOP 
* 
ERRFLAG FALSE 
SUCCESS FALSE 
PROMPT () 
IF TEST\INPUT\EMPTY() DO RETURN 
EDITLillE ( CMDBUF : GOTO BADCOM 
PROMPTED FALSE 
SDCOPY ( CMDLINE, CMDBUF 
GCD ( 01DLINE ) 
WHILE LENGTH ( CMDLINE > 0 DO 

SUCCESS FALSE 
PEEL ( CMDLINE ) 
* 
CHO 0 
FOR I 1 TO 2 DO 

CMD _ OR ( CMD LSH 8, GCI ( CSTRING :GOTO BADCOM) ) 
EimFOR 
* 
FOR I OTO NCMDS - 1 DO 

IF CMD = CMOS [ I ] DO 
CMDPROC [ I ] ( :GOTO BADCOM) 
SUCCESS TRUE 

ENDIF 
ENDFOR 

BADCOM: 
IF NOT SUCCESS DO 

ERRMSG ( "It1VALID COMMAND&M" 
ENDIF 
IF ERRFLAG DO CLEAR ( CMDLINE ) 

ENDWHILE 
RETURN 



FUNCTION CRASH() 
* 
* FATAL ErtROR 
* 

MESSAGE ( "CRASH!" ); BREAK 
ElW 



FUNCTION CREATE\FILE() 
* 
*SERVICE CALL: 
* PARAM: APL CHARS OF FILE NAME 
* ACTION: GET NAME FROM PARAM, CREATE FILE WITH NAME ■ 
* FAILIF: ILLEGAL NAME: EXISTING FILE WITH SAME NAME ■ 

* 
STRING APL\FILE[SEGNAME\LEN] 
l::WOL OK 
* 

END 

GET\FILENAME(APL\FILE,PARAM(PAGE\SIZE):RETURN) 
OK_TRUE 
CREATE\SEGMENT(APL\FILE, 1:OK_FALSE) 
IF OK THEN 

OPEN\WINDOWED FILE\CAPX, APL\FILE OK_ FALSE) 
IF OK THEN 

FILE\VEC [ 0] _ 1 
EAT(2) 
ATTN\RESUME(TRAP\PD) 

:c;LSE 
BADNEWS ( FILE\OPEIUNG\ERR 

EN:.;IF 
ELSE 

BADNEWS(DUPNAME\ERR) 
ENDIF 
RETURN 



FUNCTION CREATE\MAILBOX() 
* 
* SERVICE CALL: CREATE A MAILBOX, CAPABLE OF SERVICING 
* A SPECIFIED MAXIMUM NUMBER OF RECEIVERS 
* 

END 

SCALAR MBOX, RMAX 
BOOL FULL 
VECTOR RQVEC 
REFERENCE MBRQ 
* 
IF LEGAL ( RMAX _ SINGLE\INTEGER ( PARAM ( 1 ) ) DO 

FULL FALSE 
MBOX _ GET\DESCR ( MAILBOX\TABLE :FULL TRUE 
IF FULL DO 

BADNEWS ( FULL\ERR) 
ELSE DO 

EAT ( 2 ) 
MBRQ _@ ( MAILBOX\TABLE [ MBOX] $ MBD\RCVQ 
SMAKE\STRING ( MBRQ, RMAX $ APL\VALUE) 
INIT\BOX ( MBOX) 
MBOX _ APL\INTEGER ( MBOX) 
PUSHWORD ( MBOX, TRAP\PD) 
ATTN\RESUME ( TRAP\PD) 

I;i.WIF 
ELSE DO 

BADNEWS ( PARAM\ERR) 
ENDIF 
RETURN 



FUNCTION CHEATE\PROCESS() 
* 
* CREATE APL PROCESS, STARTING SPECIFIED FUNCTION AND PASSING IT: 
* THE EXTRA ARGUMENT 'PARM' SPECIFIED BY THE CALLER 
* AFTER FIRST CALLING THE APL 'INIT' FUNCTION, PASSING IT THE 
* PROCESS ID Alm THE VECTOR 'STATE', ALSO SPECIFIED BY THE CALLER. 
* 

SCALAR FD, MAXB, NEW\PN, APL\PN, PARM, STATE 
BOOL BAD[1AX 
REFERENCE NEW\PD 
* 
IF LEGAL (FD_ SINGLE\INTEGER ( PARAM ( 4 ) ) ) DO 

FD_ FD$ APL\VALUE 
IF BADBLKNO ( FD ) OR ( FNHEADER(FD) ) $ FH\NARGS # 1 DO 

BADNEWS ( PARAM\ERR) 
ELS .. ._;O 

IF LEGAL ( MAXB _ SitJGLE\INTEGER ( PARl\M ( 2 ) DO 
NEW\PN _ GET\DESCR ( PROC\TABLE :-1 ) 
IF NEW\PN < 0 DO 

BADNEWS ( FULL\ERR ) 
ELSE DO 

NEW\PD _@ PROC\TABLE [ NEW\PN ] 
APL\PN _ APL\IlJTEGER ( NEW\PN ) 
BADHAX FALSE 
PROCSETUP ( IJEW\PN, MAXB $ APL\VALUE :BADMAX TRUE ) 
IF BADMAX DO 

FREE\DESCR ( NEW\PD 
BADNEWS ( PARAM\ERR 

ELSE DO 
* 
* MASSAGE NEW PROCESS 
* 
DTINIT ( i:l.EW\PD ) 
PARM_ PARAM ( 1 ) 
OBJPUSH ( PARM, rrnW\PD, TRAP\PD ) 
FACPUSH ( FD, NEW\PD ) 
STATE_ PARAM ( 3 ) 
OBJPUSH ( STATE, NEW\PD, TRAP\PD 
FACPUSH ( INITPFD, NEW\PD ) 
APL\ON ( NEW\PD • PD\PRCAP ) 
* 
* MASSAGE: CALLIUG PROCESS 
* 
EAT ( 5 ) 
PUSHVWRD ( APL \PlJ, TRAP\PD 
ATTN\RESUME ( TRAP\PD ) 

Elm IF 
EUDIF 

ELSE DO 
BADNEWS ( PARAl-1\ERR ) 

EIJDIF 
ENDIF 

ELSE DO 
BADNEWS ( PARAM\ERR) 



FUNCTION CkECEIVE{) 
CRASH {) 

END 



FUNCTION DBPROC() 
* 
* DB-COMMAND: DEBUG SPECIFIED PROCESS 
* 

SCALAR P 
* 
P _ CSN ( CSTRING :FRETURN 
DB\SET ( P: FRETURN ) 
* 
RETURN 

END 



FUNCTION DB\SET ( P ) 
* 
* SET D~BUGGEE POINTER 
* 

VECTOR DTSEG 
REFERENCE SA 
* 
UNLESS ( PROC\TABLE [ P] $ PD\STOPPED ) DO FRETURN 
IF P < 0 OR MAXPROCS-1 < P DO 

FRETURN 
ELSEIF PROC\TABLE [ P ] $ D\FREt DO 

FRETURN 
ELSE DO 

DB\PN _ P 
DB\PD _@ PROC\TABLE [ P] 
DTSEG _ DB\PD • PD\DTSEG 
SA_ FIND\STATE ( DTSEG ) 
DB\EIN @ DTSEG [ SA . SA \SEASE + SA • SA \LBASE 
DB\ENV _ SETREFSIZE ( DB\ENV, SF\DSIZE ) 

ENDIF 
RETURN 

END 



FUNCTION DEBUG\TRAP ( N ) 

* DEBUGGING TKAP 

END 

IF N = 4 DO 
MESSAGE ( "BREAKPOINT&M" ) 

ELSE DO 
SOUT ( "SYSTEM ERROR= 2," 
IOUT ( N ); CRLF() 

ENDIF 
RETURN 



FUNCTION D~CIM(STRING STR, SCALAR NuM, ScALAR SIGN, SCALAR W, 
SCALAR TRIM: TRUE) 

*32 BIT UNSIGNED SIMPLE NUMBER OUTPUT AS DECIMAL 
SCALAR N 
STRING STRl[l0J 

END 

N_0 
SETS(STRl,0,0) 
WHILE BTU NUM>0 DO 

N_N+l 
WCD(NUM-NUM/10*10+'0',STRl :FRET(2)) 
NUM_NUM/10 

EN D'i'JH I LE 
IF rrn\WIDTH < N THEN INT\WIDTH - N 
OUTSTR(STR,STRl,SIGN,W,N,TRIM :FRET(2)) 
RETURIJ 



FUNCTION DELIVER() 
* 
* SERVICE CALL: DELIVER MESSAGE TO SPECIFIED MAILBOX(ES) 
* 

END 

SEND\DELIVER ( TRUE) 
RETURN 



FUNCTION DELIVERY\CHECK ( VECTOR MVEC ) 

* IF M~SSAGE 'MVEC' IS B~ING DELIVERED, WAKE UP THE 
* SOURCE PROCESS, IF APPROPRIATE 
* 

END 

SCALAR SPN 
REFEREUCE MHDR, SPD 
* 
MHDR _ MSG\HDR ( MVEC 
IF MHDR • MSG\DELIVER DO 

SPN _ MHDR ■ MSG\SOURCE 
SPD _@ PROC\TABLE [ SPN 
IF ( SPD ■ PD\DCNT _ SPD PD\DCNT - 1 ) = 0 DO 

ATTN\RESUME ( SPD ) 
IF DB\PN = SPN DO NO\DB 
SPD ■ PD\STOPPED FALSE 

ENDIF 
ENDIF 
RETURN 



FUNCTION DEQUEUE\MESSAGE ( rwox ) RETURNING VECTOR 
* 
* DEQUEUE 1ST MESSAGE-VECTOR FROM HEAD OF MESSAGE-QUEUE 
* OF MAILBOX NUMBER 'MBOX' AND RETURN IT AS VALUE ■ 
* FAILS IF MESSAGE-QUEUE IS Ei'lPTY 
* 

RE.FERElJCE MBD, MHDR 
VECTOR MVEC, NEWHD 
* 
MBD _@ MAILBOX\TABLE MBOX] 
MVEC _ MBD • MBD\MQHD 
IF MSG\NULL ( MVEC ) DO FRETURN 
* 
MHDR _ MSG\HDR ( MVEC) 
NEWHD _ MHDR. MSG\NEXT 
MBD • MBD\MQHD _ NEWHD 
IF MSG\NULL ( NEWHD ) DO; * IF QUEUE NOW EMPTY DO* 

MBD. MBD\MQTL _ NULL\MSG 
ENDIF 
RETURN MVEC 

Elm 



FUNCTION DEQ0EUE\RECEIVER ( MBOX ) 
* 
* REMOVE PROCESS FROM HEAD OF RECEIVER QUEUE 
* OF MAILBOX NUMBER 'Maox· AND RETURN ITS PROCESS 
* NUMBER. 
* FAILS IF RECEIVER QUEUE EMPTY 
* 

EHD 

SCALAR P, M 
REFERENCE MBRQ, PMBL 
* 
MBRQ _@ 
P GCNI 
PMBL @ 

* 

MAILBOX\TABLE [ MBOX] S MBD\RCVQ 
MBRQ :FRETURN ) 
PROC\TABLE [ P ] $ PD\MBOXLIST ) 

* REMOVE PROCESS 'p' FROM ALL RECEIVER QUEUES 
* 
WHILE ( M 

RE11OVE 
ENDWHILE 
RETURN P 

GCI ( PMBL :-1 ) ) >= 0 DO 
p' r1 ) 



FUNCTION DESTROY\FILE() 

*SERVICE CALL: 
* PARAM: APL CHARS OF FILE NAME 
* ACTION: GET NAME FROM PARAr'-'.1, DESTROY rJAMED FILE. 
* FAILIF: ILLEGAL I~A:·1E; FILE IS OPEN(I.E. I30X ATTACHED TO IT) 
* 
STRING APL\FILE[SEGNAME\LEN] 
BOOL OK 
* 

END 

GET\FILEIJAME(APL\FILE,PARAM(l):RETURN) 
OK_TRUE 
DELETE\SEGMENT(APL\FILE:OK_FALSE) 
IF OK THErJ 

EAT{2) 
ATTN\RESUME(TRAP\PD) 

ELSE 
BADNEWS(FILEOPEN\ERR) 

EIJDIF 
RETURN 



FUNCTION DESTROY\MAILBOX() 
* 
* DUMMY 
* 

CRASH ( ) 
END 



FUNCTION DESTROY\PROCESS() 
* 
* DUMMY 
* 

CRASH () 
EIJD 



FUNCTION DETACH() 

* 
* DUMMY 

* 
CRASH () 

.t::ND 



FUNCTION Dt:TACH\FILE(FILENUL-1) 

*CLOSE FILE USING CAPABILITY II~ FILE EllTRY llUl'lBtR 'FILE!lUM' 
*DEQUEUE PHOIJEY L~PUT ::IESSAGE 
*RELEASE FILE TABLE ENTRY 
* 
REFERENCE FD 
* 

END 

FD_@FILE\TABLE[FILENU~] 
CLOSE(FD ■ FD\CAPX) 

DEQUEUE\MESSAGE(FD ■ FD\IN\BOX) 
FREE\DESCR(FD) 
RETURN 



FU:KTION Dt.:'I'ACH\TH1ER ( TBOX ) 
* 
* FRETURN IF : 1~0T TIMER BOX, ALARH PENDING, MESS,\GE PENDIIJG 
* 
REFERENCE MBD 
SCALAR OLDLIST 
STRING T\LIST [MAXBOXES 2 HORD] 
* 

END 

MBD _ @MAILBOX\TABLE[TBOX] 
IF MBD .t1BD\ASTAT == MBD\TIMER AND BOX\El-1PTY ( TBOX) THEN 

OLDLIST _ TIMER\LIST.SDRS 
IF FIND\TBOX( TBOX , T\LIST) THEN 

TIMER\LIST.SDRS _ OLDLIST 
FRETURN 

ELSE 
TIMER\LIST.SDRS 

ENDIF 
ELSE 

FRETURIJ 
ENDIF 
RETURN 

OLDLIST 



FUNCTION DOMAIN\ERR ( N) 

* DOMAIN E!{ROR 

EI-W 

SOUT ( "DOMAIN ERROR" ) 
IF N = 1 ORN= 3 DO 

MESSAGE ( "· OVERFLOW&M" 
ELSEIF N = 2 DO 

MESSAGE ( "· UNDERFLOW&M" ) 
ELSEIF N = 4 DO 

MESSAGE ( "· DIVISION BY ZERO&M" 
ELSE DO 

CRLF () 
EIJDIF 
RETURN 



FUNCTION DUPROC() 
·* 
* DO-FUNCTION COMMAND: START EXECUTION OF DEBUGGEE PROCESS 
* 

END 

SCALAR FU, PRCAP, TN, PN 
REFERENCE PD 
STRING TERM [ 3 ] 
* 
FN _ CMDFN ( :FRETURIJ ) 
IF ( FNHEADER ( FN ) ) $ FH\11ARGS # 0 DO 

ERRMSG ( "WRONG NUMBER OF ARGUMENTS&M" 
RETURN 

ENDIF 
* 
CMDARG (TERM: FRETURN ) 
IF LENGTH ( TERM ) = 0 DO 

TN 17 
ELSE 

TN 
ENDIF 
* 

CSU ( TERM 

OBJINIT() 

FRETURN ) 

PN GET\DESCR ( PROC\TABLE) 
PD_ @PROC\TABLE [ PN] 
PROCSETUP ( PN, MAXBOXES :FRETURN 
DTINIT ( PD ) 
* PUSH USER FUNCTION ON STACK 
FACPUSH ( FU, PD ) 
* PUSH "@INIT0 TN" ONTO STACK 
PUSHHORD ( APL\INTEGER ( TN ), PD) 
FACPUSH ( INIT0PFD, PD ) 
* 
* RUN THE FUNCTION 
* 
PRCAP PD • PD\PRCAP 
APL\ON ( PRCAP ) 
* 
RETURN 



FUNCTION DROP() 

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

* 

END 

SCALAR I 
REFERENCE P 
* 
CLEAR ( PROGirni•1E 
* 
IF LOADED DO 

CLOSE ( TXSEG $ VDCAP 
CLOSE ( CDSEG $ VDCAP 
CLOSE ( DBSEG $ VDCAP 

ENDIF 
* 
FOR I OTO NPTRS-1 DO 

MAKENULL ( PTRADDR (I) 
EIWFOR 
* 
LOADED 
RETURN 

FALSE 



t 

FUNCTION DTINIT ( REFERENCE PD) 
* 
* INITIALIZE DATA SEGMENT 
* 

END 

REFERENCE STATE\AREA, BLKHDR 
VECTOR DTSEG 
SCALAR BIGBLOCK, DUMMYBLUCK 
MACRO BLKREF ( B) _ SETREFSIZE ( @ DTSEG [ (B) ] , 2 ) 
FIELD ABLK\FREE ( 0:0,0 ), ABLK\SIZE ( Q: 16,31 ), .. 

ABLK\FPTR ( 1: 0,15 ), ABLK\BPTR ( 1: 16,31 ) 
* 

• PD\DTSEG 
FIND\STATE ( DTSEG ) 
SA\SBASE _ GVSIZE + ABSIZE 
SA\LTOP _ 0 

DTSEG PD 
STATE\AREA 
STATE\AREA. 
STATE\AREA. 
STATE\AREA. 
STATE\AREA. 

SA\LBASE _ 0 
SA\FLAGS _ 1; * INDEX ORIGIN= 1 * 

* 
*SETUP ARRAY BLOCK STORAGE WITH TWO BLOCKS ON FREE CHAIN 
* 
BIGBLOCK GVSIZE 
DUMMYBLUCK BIGBLUCK + ( ABSIZE - 2) 
* 
BLKHDR BLKREF ( BIGBLOCK) 
BLKHDR. ABLK\FREE TRUE 
BLKHDR • ABLK\SIZE _ DTSEG [ DUMMYBLOCK - 1] _ ABSIZE - 2 
BLKHDR. ABLK\FPTR _ BLKHDR. ABLK\BPTR DUMMYBLOCK 
* 
BLKHDR 
BLKHDR 
BLKHDR 
BLKHDR 
* 

BLKREF ( DUMMYBLUCK 
• ABLK\FREE FALSE 
. ABLK\SIZE _ 0 
• ABLK\FPTR _ BLKHDR. ABLK\BPTR 

STATE\AREA • SA\ROVER _ BIGBLOCK 
* 
* INITIALIZE GLOBAL VARIABLES 
* 
FOR I_ SA\SIZE TO GVSIZE-1 DO 

DTSEG [ I ] _ APL\UNDEFINED 
ENDFOR 
* 
RETURN 

BIGBLOCK 



FUNCTION DH(STRING STR, SCALAR NUM, SCALAR W:11) 
*32 BIT SIGNED SIMPLE NUMBER OUTPUT AS DECIMAL 

DECIM{STR,ABS{NUM),NUM$SIGNF,W,FALSE:FRET{3)) 
R.t:TURN 

END 

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



FUNCTION EAT ( N ) 
* 
* EAT N WURDS FROM TOP Or' STACK OF TRAPPED PROCESS. IF A 
* VJORD IS AH ARRAY DESCRIPTOR, DECREI1ENT REFEREiKE 
* COUl1T OF ARRAY BLOCK, WHICH MUST IWT BECOME ZERO. 
* FAILS: IF ANY REFERENCE COUNT BECOMES ZERO 
* 

Elm 

SCALAR LTOP, SBASE, W, A, I 
VECTOR DTSEG 
REFERENCE STATE\AREA 
FIELD ADDRESS ( 0:16,31 ), REFCNT ( 0: 0,15 ) 
* 
DTSEG _ TRAP\PD • PD\DTSEG 
STATE\AREA _ FIND\STATE ( DTSEG 
LTOP _ STATE\AREA. SA\LTOP 
SBASE _ STATE\AREA. SA\SBASE 
FOR I OTO N-1 DO 

W _ DTSEG [ LTOP + SBASE - I ] 
IF H $ APL\TYPE = TYPE\ARRAY DO 

A W $ADDRESS+ l 
IF ( DTSEG[A] $ REFCNT _ DTSEG[A] $ REFCNT - l ) = 0 DO 

FRETURN 
ENDIF 

ENDIF 
ENDFOR 
STATE\AREA. SA\LTOP _ LTOP - N 
RETURU 



FUNCTION ECHO ( C, L ) 

* ECHO CHAR 'C' ON LINE L, AS APPROPRIATE 
,.. ( CURRElnLY, TTY_DRIVER ECHO-Moo:c; = ON 
* 

Erm 

IF C = CARRET DO 
CRLF ( 1, L) 

ENDIF 
RETURN 



FUNCTION EDITLINE ( STRING L 
* 
* READ LINE L FROM TERMINAL 
* 

EHD 

SCALAR CHAR 
* 
CLEAR ( L) 
* 
REPEAT 

CHAR _ CIN () 
IF CHAR= '&M' DO 

COUT ( '&J' ) 
WCI ( CHAR, L :FRETURN 
RETURi1 

ELSEIF CHAR= '&Q' DO 
GCD ( L : 0 ) 
COUT ( '_' ) 

ELSEIF CHAR= '&Y' DO 
CLEAR ( L) 
COUT ( ' - ' ) 
CRLF ( 1 ) 
SOUT ( " " ) 

ELSE DO 
WCI ( CHAR, L :FRETURN 

,;,_.i.,DIF 
ENDREPEAT 



FUNCTION EMAT(STRING STR, SCALAR Nut1, SCALAR w:15, SCALAR o:6, .. 
SCALAR EX:3, SCALAR TRIM :TRUE) 

*APL NUMBER OUTPUT IN E OR TRIMED-E FORMAT 
SCALAR EXP 
SCALAR POH 
SCALAR DIV 
SCALAR DIG 
SCALAR M, X 
SCALAR SAVEDIV 
FIELD E(0:24,31), L31(0:31,31) 
FIELD F(0:1,23) 
FIELD UP(l) 
DOUBLE DPROD 

IF D<0 THEN D_0 
IF 0>6 OR W<D+6 THEN FRET(60) 
NUM_FLOAT ( rrnM: FRET ( 61) ) 
IF NOT TRIM THEN 

FOR I_W-D-7 BY -1 TO 1 DO 
1KI(' ',STR :FRET(62)) 

ENDFOR 
ENDIF 
IF NUM$SIGNF=0 THEN 

IF NOT TRIM THEN WCI(' ',STR :FRET(62)) 
ELSE 

WCI('-',STR :FRET(62)) 
ENDIF 
EXP_NUM$E+EBIAS 
NUM NUMSF@ F 
IF EXP<-128 OR EXP>l28 THEN FRET(64) 
IF EX~<0 THEN EXP 128-EXP 
DPROD_LMUL(NUM ,FRACTWO(EXP)) 
NUM _ (DPRODSUP/10) SHIFT -2 
POW_EXPTWO(EXP) +l 
IF D+l <7 THE;~ 

ELSE 

M_l 
FOR I_D+l BY -1 TO 1 DO 

M_l0*M 
ENDFOR 
M_M-1 

M_9999999 
ENDIF 
DIG_0 
WHILE NUM>M DO 

DIG_NUM REM 10 
NUM_NUM/10 
POl'i_POH+l 

END\'-lHILE 
IF DIG>S OR (DIG=S AHO ( (rWM$L31)=0)) THEN lWM_NUM+l 
DIV_l000000 
DIG_0 
IF NUM>0 THEN 

WHILE DIG=0 DO 
DIG_NUt-1/DIV 



END 

ELSE 

DIV_DIV/10 
ENDWHILE 
SAVEDIV_DIV 
NUM_IWM-DIV*DIG* l 0 

POH_0 
SAVEDIV_0 

ENDIF 
WCI(DIG+'0' ,STR :FRET(62)) 
WCI('.',STR :FRET(62)) 
FOR I_l TOD DO 

IF DIV<0 THEN FRET(63) ; * NEEDED IF 0>6 
DIG_NUM/DIV 
WCI(DIG+'0',STR :FRET(62)) 
NUM_lWM-DIV*DIG 
DIV_DIV/10 

ENDFOR 
IF TRIM THEN 

WHILE GCND(STR:FRET(62))='0' DO 
GCD(STR:FRET(62)) 

ENDWHILE 
IF GCND(STR:FRET(62) )='•' THEN GCD(STR:FRET(62)) 

ENDIF 
HHILE SAVEDIV>0 DO 

POH_POW+l 
SAVEDIV_SAVEDIV/10 

EIWWHILE 
WCI('E',STR:FRET(62)) 
X _ LENGTH(STR) 
IF POW>=0 THEN 

ELSE 

IF NOT TRIM AND EX=3 THEN 
WCI('0', STR:FRETURN) 
EX_EX-1 

ENDIF 

WCI('-',STR :FRET(62)) 
POW_-POl'I 

EX_EX-1 
ENDIF 
DIG_POW/10 
IF DIG#0 OR( NOT TRIM AND EX >l ) THEN WCI(DIG+'0',STR:FRET(62)) 
WCI(POl'l-DIG*l0+'0' ,STR:FRET(62)) 
X LENGTH(STR) - X 
IF EXP\WIDTH < X THEN EXP\WIDTH _ X 
RETURN 



FUNCTION ENQUEUE\MESSAGE ( VECTOR MVEC, MBOX 
* 
* ENQUEUE MESSAGE-VECTOR 'MVEC' ON TAIL OF 
* MESSAGE-QUEUE OF MAILBOX NUMBER 'MBOX' 
* 

END 

REFERENCE MBD, MHDR, THOR 
VECTOR TVEC 
* 
MBD _@ MAILBOX\TABLE [ MBOX] 
TVEC _ MBD • MBD\MQTL 
MBD ■ MBD\MQTL _ MVEC 
* 
MHDR _ MSG\HDR ( MVEC) 
MHDR • MSG\NEXT _ NULL\MSG 
* 
IF MSG\NULL ( TVEC ) DO; * IF QUEUE WAS EMPTY DO* 

MBD ■ MBD\MQHD _ MVEC 
ELSE DO 

THOR MSG\HDR ( TVEC 
THOR ■ MSG\NEXT _ MVEC 

ENDIF 
RETURN 



FUNCTION ENQUEUE\RECEIVER ( P, MLlOX ) 
* 
* ENQUEUE PROCESS NUMBER 'p' IN RECEIVER QUEUE 
* OF OAILBOX NUMBER 'MBOX' 
* FAILS IF QUEUES OVERFLOW 

END 

REFERENCE PMBL, MBRQ 
* 
PMBL @ ( PROC\TABLE [ P] $ PD\MBOXLIST) 
M~RQ @ ( MAILBOX\TABLE [ MBOX] $ MBD\RCVQ 
* 
WCI ( P, MBRQ :FRETURN ) 
WCI ( MBOX, PMBL :GCD ( MBRQ ) & FRETURN 
* 
PROC\TABLE [ P ] $ PD\STOPPED _ TRUE 
RETURN 



FUNCTION EHRORS() 
* 
* CHECK FOR AN EHROR ( I.E. NOlJ-ATTl~ TRAP ) BY ANY 
* APL PROCESS AND PRINT MESSAGE IF ERROR HAS OCCURRED 
* 

END 

REFERENCE PD, SA, SF 
VECTOR DTSEG 
SCALAR C, PC, FD, LN 
CONSTANT NTRAPS 11 
VECTOR ERR\PROC [ NTRAPS ONE\BASED] _ STOVF\ERR, DEBUG\TRAP, •. 

SYSTEM\ERR, ATTN\ERR, RANK\ERR, LENGTH\ERR, TYPE\ERR, 
DOMAIN\ERR, rrmEX\ERR, VALUE\ERR, RS CALL \ERR 

FOR I OTO MAXPROCS-1 DO 
PD_@ PROC\TABLE [ I ] 
UNLESS PD • D\FREE DO 

C _ PD • PD\TRAPCLASS 
IF C > 0 DO 

PD . PD\STOPPED TRUE 
DB\SET ( I ) 
UNPROMPT () 
* 
DTSEG PD. PD\DTSEG 
SA FIND\STATE ( DTSEG ) 
SF @ DTSEG [SA. SA\LBASE +SA. SA\SBASE] 
SF SETREFSIZE ( SF, SF\DSIZE ) 
PC SF. SF\PCTR 
FD SF • SF\FNDESC 
LU LTEFIND (FD$ FNRUNT, FD$ FNBLK, PC ) 

PLADDR ( FD, LN 

PD PD\BREAK _ 

* 

C = 2 AND PD. PD\TRAPNUMBER = 4 •• 
AND LTE $ LTEFLAGS # 0 

SOUT ( "IN PROCESS#" 
IOUT ( I ) 
SOU'!' ( ti: ti ) 

ERR\PROC [ C ] ( PD • PD\TRAPNUMBER 
CLEAR\TRAP ( PD ) 

ENDIF 
ENDUULESS 

ENDFOR 
RETURN 



FUNCTION EWD(STRING STR,SCALAR NUM, SCALAR w:13, SCALAR o:6) 
*APL NUMBER OUTPU7 IN E FORMAT 

EMAT(STR,NUM,W,D,FALSE:FRET(62)) 
RETURLJ 



FUNCTION EXPAND\FILS(REFERENCE FD, W~RDS) 

*EXPAND S~GMENT SIZE IF TOO SMALL ■ 

* 

SCALAR SIZE 

END 

IF FD°FD\RING$VDSIZE <= FD ■ FD\RING\OUT + WORDS THEN 
FD°FD\RING$VDSIZE_FD°FD\RING$VDSIZE + PAGE\SIZE 
SET\LENGTH(FD ■ FD\CAPX, FD ■ FD\RING$VDSIZE ) 

ENDIF 
RETURN 



FUNCTION EXPROC() 
* 
* EXIT FROII LANGUAGE SYST:i::M COMMA~m 
* 

DROP () 
RTDROP () 
MESSAGE ( "GOOD DAY&M" ); BREAK 

END 



FUNCTION EXPTEN(INDEX) 
*RETURN E'1'EN [INDEX] 
VECTOR E'l'EU1[32 8 BIT] 

1, 4 , 7, 10, 14, 17, 20, 24, 
27, 30, 34, 37, 40, 44, 47, 5 0, 
54, 57, 60, 64, 67, 7 0, 74, 77, 
80, 84, 87, 90, 94, 97, 100, 103 

VECTOR ETEN4[16 8 BIT] -
107, 110, 113, 117, 120, 123, 127, 130, 
133, 137, 140, 143, 147, 150, 153, 157 

VECTOR ETEN2[24 8 BIT] 
0, 3, 6, 9 , 13, 16, 19, 23, 

26, 29, 33, 36, 39, 43, 46, 49, .. 
53, 56, 59, 63, 66, 69, 73, 76 

VECTOR ETEN3 [24 8 BIT] 
79, 83, 86, 89, 93, 96, 99, 102, 

106, 109, 112, 116, 119, 122, 126, 129, 
132, 136, 139, 142, 146, 149, 152, 156 

VECTOR ETEN 
CONSTANT VTENSIZE 96 -

ETEN ETENl -
ETEN$VDSIZE_VTENSIZE 
RETURN ETEN[INDEX] 

END 



FUNCTION EXPTWO(INDEX) 
*RETUrtN ETWO [IHDEX] 
VECTOR ETWO1[24 SIGIJED 8 BIT] --9, -9, -8, -8, -8, -7, -7, -7, . . 

-6, -6, -6, -6, -5, -5, -5, -4, 
-4, -4, -3, -3, -3, -3, -2, -2 

VECTOR ETWO2[40 8 BIT] 
-2, -1, -1, -1, 0' o, 0' 1 ' 

1 ' 1' 1 ' 2' 2' 2' 3, 3' 
3' 4' 4 ' 4' 4' 5' 5 ' 5 ' 
6 ' 6' 6' 7 ' 7' 7' 7' 8 ' 
8' 8' 9' 9' 9' 10, 10, 10 

VECTOR ETHO3[40 8 BIT] 
10, 11, 11, 11, 12, 12, 12, 13, 
13, 13, 13, 14, 14, 14, 15, 15, 
15, 16, 16, 16, 16, 17, 17, 17, 
18, 18, 18, 19, 19, 19, 19, 2 0, 
20, 20, 21, 21, 21, 22, 22, 22 

VECTOR ETWO4[24 8 BIT] 
22, 23, 23, 23, 24, 24, 24, 25, 
25, 25, 25, 26, 26, 26, 27, 27, 
27, 28, 28, 28, 28, 29, 29, 29 

VECTOR ETvW5[24 8 BIT] 
30, -9, -9, -10, -10, -10, -11, -11, 

-11, -12, -12, -12, -12, -13, -13, -13, 
-14, -14, -14, -15, -15, -15, -15, -16 

VECTOR ET'v'l06 [24 8 BIT] 
-16, -16, -17, -17, -17, -18, -18, -18, 
-18, -19, -19, -19, -20, -20, -20, -21, 
-21, -21, -21, -22, -22, -22, -23, -23 

VECTOR ETWO7[24 8 BIT] 
-23, -24, -24, -24, -24, -25, -25, -25, 
-26, -26, -26, -27, -27, -27, -27, -28, 
-28, -28, -29, -29, -29, -30, -30, -30 

VECTOR ET'vW8 [24 8 BIT] 
-31, -31, -31, -31, -32, -32, -32, -33, 
-33, -33, -34, -34, -34, -34, -35, -35, 
-35, -36, -36, -36, -37, -37, -37, -37 

VECTOR ETWO9[24 8 BIT] 
-38, -38, -38, -39, -39, -39, -40, -40, 
-40, -40, -41, -41, -41, -42, -42, -42, 
-43, -4], -43, -43, -44, -44, -44, -45 

VECTOR ETWO10[9 8 BIT] - . . 
-45, -45, -46, -46, -46, -46, -47, -47, 
-47 

VECTOR ETWO 
CONSTANT VTWOSIZE 257 -

ETWO ETWOl -
ETWO$VDSIZE_VTHOSIZE 
RETURN ETWO [ I llDEX] 

END 



FUNCTION FACPUSH ( SCALAR F, REFERENCE PD ) 
* 
* PUSHES ACTIVATION OF FUNCTION F ONTO STACK OF II1DICATED PROCESS ■ 

* EXPECTS ARGUMENTS TO BE ON STACK ALREADY ■ 

* 

END 

SCALAR NL, I, LASTLBASE 
REFERENCE STATE\AREA 
* 
STATE\AREA _ FIUD\STATE ( PD . PD\DTSEG 
IF S~ATE\AREA. SA\LBASE = 0 DO 

LASTLBASE FCMARKER 
ELSE DO 

LASTLBASE STATE\AREA. SA\LBASE 
ENDIF 
* 
* PUSH UNDEFINED LOCAL VARIABLES 
* 
NL_ ( FNHEADER ( F) ) $ FH\NLOCALS 
FOR I 1 TO NL DO 

PUSHWORD ( APL\UNDEFINED, PD ) 
ENDFOR 
* 
* PUSH FRAME-DESCRIPTOR 
* 
PUSHWORD ( LASTLBASE@ SF\LASTLBASE, PD ) 
STATE\AREA. SA\LBASE _ STATE\AREA. SA\LTOP 
PUSHWORD ( F@ SF\FNDESC +INST!@ SF\PCTR, PD 
* 
RETURN 



FUNCTION FILE\EXIST() 
* 
* 
* 
* 
* 

SERVICE CALL: 
PARAM: CHAR VECTOR OF !JAME 
ACTION: RETURN TRUE(l) IF FILE EXIST, FALSE(0) OTHERWISE. 

CONSTANT SEGNAME\LEN _ 8 
!:iTRING APL\FILE [ SEGIJAME\LEil 
SCALAR EXIST 
* 

EIJD 

GET\FI LElJAf,lE APL \FI LE, PARAL•l 1) : RETURN 
EXIST TRUE 
READ\LENGTH ( APL\FILE : EXIST FALSE 
EAT ( 2 ) 
PUSH\RESUME APL \Il1TEGER ( EXIST ) , TRAP\PD 
RETURU 



FUNCTION FIND\TBOX(TBOX,STRING T\LIST) 
* 
*SCAN FOR 'TBOX' IN 'TIMER\LIST' AND PuT ALL SCANNED ENTRIES IN 'T\LIST' 
*RETURN TKUE IF FOUND ELSE FALSE 
* 

ElW 

CLEAR(T\LIST) 
WHILE( GDND(TIMER\LIST:RETURN FALSE) )$TL\TBOX#TBOX DO 

WDD(GDD(TIMER\LIST), T\LIST) 
END\'rnILE 
RETURN TRUE 



FUNCTION FIX ( SCALAR i:Juri ) RETUR:HIJG SCALAR 
* RETURN APL INT UUM FROM APL NUr-1 
* FRETURN IF lWT APL IlUM OR CAIJT BE COilVERTED 

* 
SCALAR SIGN, EXP 
FIELD EXPF(0:24,31), REAL\VALUE(0:1,23), LJl(0:Jl,31) 

* 
IF N0T INTNUM(NUM:FRETURN) THEN 

EXP_ NUM$EXPF-150 
IF EXP> 0 OR EXP< -22 THEN FRETUaN 
SIGlJ _ NUM$SIGIJF 
NUM_NUM$REAL\VALUE 
WHILE EXP< 0 AND NUM$L31 = 0 DO 

NUM NUM SHIFT 1 
EXP EXP+ 1 

ENDWHILE 
IF EXP# 0 THEN FRETUaN 
NUM _ APL\INTEGER(NUM) 
I1UM$SIGNF SIG!J 

ENDIF 
RETURN NUM 

END 



FUNCTIOIJ FLOAT ( SCALAR IWM) RETURiUNG SCALAR 
*RETURN APL REAL NUMBER FROM APL INTEGER OR REAL 
*FRETURN IF IJOT APL IJUt,lBER 
~CALAR SIGH 
SCALAR POil 
FIELD E(0:24,31) 

END 

IF INTNUM(NUM:FRET(41)) THEN 
Nut1$IN_0 
IF UUM#0 THEN 

ELSE 

SI GIJ_UU11$S I GNF 
PO\~_158 
iJLJi'.l_NUM SHI FT -1 
WHILE NUM>0 DO 

Pm~_POW-1 
NUM_NUM SHIFT -1 

END\'JHILE 
NUM_NUM SHIFT 1 
NUM$SIG1JF _SIGIJ 
NUM$E_POW 

NUL-1$E_l28 
EtJDIF 

ENDIF 
RETUR1J trn:,1 



FUNCTION FMAT(STRING STR, SCALAR NuM, SCALAR w:15, SCALAR D:7, •• 
SCALAR TRIO: TRUE) 

*APL NU~ OUTPUT INF ORT FORMAT 
SCALAR SIGN 
SCALAR EXP 
SCALAR PO\i 
SCALAR H 
SCALAR M 
SCALAR NONE 
SCALAR NUt-11 
SCALAR CH 
STRING STR1[40] 
::iTRING STR2[40] 
FIELD E(0:24,31) 
FI ELD F ( 0: 1, 2 3) 
FIELD L31(0:31,31) 
FIELD UP(l) 
DOUBLE DPROD 

IF D<0 THEN D_0 
IF W<2 OR D>=W THEN FRET(50) 
SETS(STRl,0,0) 
SETS(STR2,0,0) 
NUM_FLOAT(NUM:FRET(51)) 
SIGN_NUM$SIGNF 
EXP_NUM$E+EBIAS 
NUM_NUM$F@ F 
IF EXP<-128 OR EXP>l28 THEN FRET(54) 
IF Ex~<0 THEN EXP_128-EXP 
DPROD_LMUL ( 1rnr-1 , FRACTWO (EXP) ) 
NUM_ (DPROD$UP / 10) SHIFT -2 
POH_EXPTWO(EXP) +1 
M_9999999 
N_0 
WHILE NUt1>M DO 

N_NUM REH 10 
NUM_NUM/10 
PO\·l_PO\~+l 

ENDWHILE 
IF N>5 OR (N=5 AND ((NUM$L31)=0)) THEN NUM_NUM+l 
N_FORMSTR(STRl,NUM,POW,D ,TRIM:FRET(54)) 
IF INT\WIDTH < I~ THEN INT\WIDTH _N 
OUTSTR(STR2,STR1,SIGN,W,N+D+l,TRIM:FRET(53)) 
CH_GCNI ( STR2: FRET ( 5 4)) 
IF CH='>' OR CH='<' THEN RETURN APPEND(STR,STR2:FRET(54)) 
CH_GCI(STRl:CH_'X') 
IF CH>='5' AND CH<='9' THEN 

N_l 
L: WHILE CH>='0' AND CH<='9' DO 

N_U*l0 
CH_GCI(STRl:EXIT L) 

ENDWHILE 
NUM_NUM+lJ 
SETS(STRl,0,0) 
N_FORMSTR ( STRl, rrnM, PO'i}, D, ?RIM: FRET ( 5 4) ) 



OUTSTR(STR,STRl,SIGN,W,N+D+l,TRIM:FRET(53)) 
ELSE 

APPEND(STR,STR2:FRET(54)) 
E!WIF 
RETURU 



FUNCTIO:•J FIJAME ( SCALAR FiJUM, STRING F~TR 
* 
* FNAME CQ:;:JVERTS A FUi~CTION-NUMBER INTO A 
* SYMBOLIC NAME VIA THE GLOBAL SYMBOL TABLE 
* 

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

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

ENDIF 
* 
RETURI~ 



FUNCTION FNFIND ( STRING FNAME ) 
* 
*LOOKUP A USER FUNCTION BY NAME OR NUMBER 
* 

END 

SCALAR FlWM, FD 
REFERENCE ENTRY 

* 
IF STREQL ( FNAME, GLOBNN1E ) DO 

RETURi~ GLOBLK 
ELSE DO 

IF NUMERIC ( GCNI ( FNAME :RETURN -1 ) ) DO 
FNUM _ CSN ( FNAME) 
IF BADBLKNO ( FNUH) DO 

RETURN -1 
ELSE DO 

RETURl~ FlJUil 
ElWIF 

ELSE DO 
IF I~WALID 

FRETU:i:UJ 
EUDIF 

GLOBLK ) DO 

ENTRY STEFIND ( FNAME, GLOBLK :RETURN -1 ) 
FD STEFUNCD ( ENTRY ) 
IF ISFUNCTION ( ENTRY ) DO 

RETURN FD 
ELSE DO 

RETURiJ -1 
EllDIF 

ENDIF 
ENDIF 



FUNCTION FNHEADER ( SCALAR FD ) RETURNING DESCRIPTOR 
1< 

* RETURNS TWO-~WRD FUNCTIOU HEADER OF APL FUNCTION 
* 

Elm 

VECTOR SEG 
SCALAR I 
REFERENCER TO DESCRIPTOR 
* 
SEG _ PROCSEG (FD$ FNRUNT 
I_ BLKBASE ( SEG, FD$ FNBLK ) 
R SETREFSIZE ( @ SEG [ I ] , 2 
RETURN $R 



FUNCTION FORMSTR(STRING S~R,SCALAR NUM,SCALAR POW,SCALAR DP, .• 
BOOL TRIM:TRUE ) RETURNING SCALAR 

*FORM OUTPUT STRING FOR F\W 
SCALAR M,N,NONE,D 

END 

N_0 
IF NOT TRIM THEN 
FOR I_l TO DP DO 

WCD(' ',STR :FRET(52)) 
ENDFOR 
ENDIF 
lWNE_TRUE 
FOR I_POW TO -1 DO 

D NUM REH 10 
IF (NOT NONE) OR (NOT TRIM) OR (D#0) THEN 

WCD( D+'0',STR:FRETURN) 
NONE FALSE 

ENDIF 
NUM _ lWM/10 

ElWFOR 
IF NON~ AND NOT TRH1 THEN WCD ( '0' , STR: FRETURN) 
IF FKAC\WIDTH < LEIJGTH ( STR) TH Ell FRAC\HID'I'H _ LENGTH ( STR) 
IF NvT (NONE AND TRIM ) THEN 

WCD('.', S~R:FRETURN) 
POINT TRUE 

ENDIF 
NONE TRUE 
FOR I_l TO POW DO 

WCD('0' ,STR :FRET(52)) 
N_N+l 
NOIJE_FALSE 

ENDFOR 
WHILE NUM>0 DO 

l~_N+l 
WCD((NUM REM 10) +'0',STR :FRET(52)) 
NUM_NUM/10 
NOHE_FALSE 

ENDWHILE 
IF NONE THEN 

WCD('0',STR :FRET(52)) 
u_n+l 

EIWIF 
RE'I'URil N 



FUNCTION FRACTEN(INDEX) 
* 
*RETURN FTEN[INDEX] 
*TABLE OF 10-ll 2XPRESSED Ill BIUARY. (E.G. 10-1=.120000000003*2-4 
* 10--1=.14631463146B*2-3 
*RANGE or· HIS -47 TO 47. (N GOES FROM O TO 47; 0 TO -47 ) 
*RANGE 0~ EXPONENT IS -157 TO 157. 
*FRACTEN IS THE FRACTIONAL PART. (OCTAL-POINT AT LEFT) 
*EXPTEN IS THE ABSOLUTE VALUE OF THE EXPONElJTIAL PART. 
*SIGN OF EXPTEN IS SAME AS SIGN OF N. 
VECTOR FTEN1[32] _ •. 

10000000000B, 12000000000B, 
11610000000B, 14152000000B, 
13727410000B, 16715312000B, 
16432451210B, 11060471625B, 
107033623408, 13064257027B, 
12657072743B, 15432711534B, 
15170206747B, 102131242618, 
10047716274B, 12061701754B, 

VECTOR FTEll4[16] _ •. 
11670553324B, 142467062118, 
140227634768, 17027560415B, 
16543123707B, 11135764334B, 
10757614547B, 13153557701B, 

VECTOR FTEN2[24] _ .. 
OB, 146314631463, 

15066705654B, 12370553044B, 
12571435611B, 10456027641B, 
10627463005B, 16045604641B, 
16322545137B, 13416752431B, 
136345020628, 11343550050B, 

VECTOR FTEN3 [24] 
11527605147B, 
17660755371B, 
14766107527B, 
125044111153, 
10554114236B, 
162134041428, 

VECTOR FTEN 

17362641727B, 
14532275773B, 
12304722737B, 
104034724128, 
157401720608, 
13326003265B, 

CONSTANT VTENSIZE_96 
FTEN_FTEHl 
FTEN$VDSIZE_VTENSIZE 
RETURN FTEN[INDEX] 

END 

14400000000B, 
17204400000B, 
11240276200B, 
132746101728, 
15701332635B, 
10360636031B, 
12255751335B, 
14476262347B, 

17320467653B, 
11316646250B, 
13365361424B, 
16006513661B, 

12172702437B, 
10306757203B, 
15574677547B, 
13204467033B, 
11162273507B, 
17071100100B, 

14302201423B, 
12110227774B, 
10235417114B, 
15470767167B, 
13114773215B, 
111046342218, 

17500000000B, 
11422640000B, 
13510355640B, 
16153752231B, 
10530710602B, 
12455005440B, 
14731343624B, 
17615737041B 

11502302713B, 
13602417722B, 
16262655730B, 
10604117317B 

10142233514B, 
15327745153B, 
12775377606B, 
11003537174B, 
16603622477B, 
14055546400B 

11716464334B, 
10071654626B, 
15225513340B, 
12707137305B, 
10727142475B, 
16472706664B 



FUUCTIOI~ FRACTWO ( IilD.CX) 

*RETURN FTWO[INDEX] 
*TABLE OF 2-1~ SXPRESSED IN DECIMAL ■ (E ■ G ■ 2-1;2000000000 ■ *10--9 

* 2--1;0500000000.•10-9 
*RANGE OF N IS -128 TO 12a. (lJ GOES FROM O TO 128; -1 TO -128 ) 
*RANGE OF EXPONENT IS -47 TO JO. 
*FRACTWO IS THE FRACTIONAL PART ■ (DECIMAL POINT AT RIGHT) 
* EXPT1W IS THE EXPONElJTIAL PART ■ 

VECTOR FTWO1[44] _ 
1000000000, 
1600000000, 
0256000000, 
0409600000, 
0655360000, 
1048576000, 
1677721600, 
0268435456, 
0429496730, 
0687194767, 
1099511628, 

VECTOR FTHO2[44] 
1759218604, 
0281474977, 
0450359963, 
0720575940, 
1152921505, 
1844674407, 
0295147905, 
0472236648, 
0755578637, 
1208925820, 
1934281311, 

VtCTOR 

VECTOR 

FTvJO3[41] _ 
0309485010, 
0495176016, 
0792281625, 
1267650600, 
2028240960, 
0324518554, 
0519229686, 
0830767497, 
1329227996, 
2126764793, 
0340282367 
FTHO4[43] 

2000000000, 
0320000000, 
0512000000, 
0819200000, 
1310720000, 
2097152000, 
0335544320, 
0536870912, 
0858993459, 
1374389535, 
0219902326, 

0351843721, 
0562949953, 
0900719926, 
1441151881, 
0230584301, 
0368934882, 
0590295810, 
0944473297, 
1511157275, 
0241785164, 
0386856262, 

0618970020, 
0990352031, 
1584563250, 
0253530120, 
0405648192, 
0649037107, 
1038459372, 
1661534995, 
0265845599, 
0425352959, 

0400000000, 
0640000000, 
1024000000, 
1638400000, 
0262144000, 
0419430400, 
0671088640, 
1073741824, 
1717986918, 
0274877907, 
0439804651, 

0703687442, 
1125899907, 
1801439851, 
0288230376, 
0461168602, 
0737869763, 
1180591621, 
1888946593, 
0302231455, 
0483570328, 
0773712525, 

1237940039, 
1980704063, 
0316912650, 
0507060240, 
0811296384, 
1298074215, 
2076918743, 
0332306999, 
0531691198, 
0850705917, 

0800000000, 
1280000000, 
2048000000, 
0327680000, 
0524288000, 
0838860800, 
1342177280, 
0214748365, 
0343597384, 
0549755814, 
0879609302 

1407374884, 
0225179981, 
0360287970, 
0576460752, 
0922337204, 
1475739526, 
0236118324, 
0377789319, 
0604462910, 
0967140656, 
1547425049 

0247588008, 
0396140813, 
0633825300, 
1014120480, 
1622592768, 
0259614843, 
0415383749, 
0664613998, 
1063382397, 
1701411835, 

0500000000, 0250000000, 1250000000, 
0625000000, 0312500000, 1562500000, 0781250000, 
0390625000, 1953125000, 0976562500, 0488281250, 
0244140625, 1220703125, 0610351563, 0305175781, 
1525878906, 0762939453, 0381469727, 1907348633, 
0953674316, 0476837158, 0238418579, 1192092896, 
0596046448, 0298023224, 1490116119, 0745058060, 
0372529030, 1862645149, 0931322575, 0465661287, 



0232830644, 1164153218, 0582076609, 0291038305, 
1455191523, 0727595761, 0363797881, 1818989404, . . 
0909494702, 0454747351, 0227373675, 1136868377 

VEC'rOR FTHO5[44] . . 
0568434189, 0284217094, 1421085472, 0710542736, .. 
0355271368, 1776356839, 0888178420, 0444089210, .. 
0222044605, 1110223025, 0555111512, 0277555756, . . 
1387778781, 0693889390, 0346944695, 1734723476, . . 
0867361738, 0433680869, 0216840435, 1084202172, 
0542101086, 0271050543, 1355252716, 0677626358, . . 
0338813179, 1694065895, 0847032947, 0423516474, . . 
2117582368, 1058791184, 0529395592, 0264697796, 
1323488980, 0661744490, 0330872245, 1654361225, .. 
0827180613, 0413590306, 2067951531, 1033975766, . . 
0516987883, 0258493941, 1292469707, 0646234854 

VECTOR FTWO6[41] 
-0323117427, 1615587134, 0807793567, 0403896784, 

2019483917, 1009741959, 0504870979, 0252435490, .. 
1262177448, 0631088724, 0315544362, 1577721810, 
0788860905, 0394430453, 1972152263, 0986076132, 
0493038066, 0246519033, 1232595164, 0616297582, . . 
0308148791, 1540743956, 0770371978, 0385185989, 
1925929944, 0962964972, 0481482486, 0240741243, 
1203706215, 0601853108, 0300926554, 1504632769, 
0752316385, 0376158192, 1680790961, 0940395481, 
0470197740, 0235098870, 1175494351, 0587747175, 
0293873588 

VECTOR FTWO 
CONSTANT VTWOSIZE_257 

FTWO_FTWOl 
FT~WSVDSIZE_VTWOSIZE 
RETURN FTWO[INDEX] 

t;ND 

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



FUNCTION FREE\DESCR (REFERENCED ) 
* 
* RELEASE DESCRIPTOR SLOT 
* 

END 

D . D\FREE 
RETUrlN 

TRi.JE 



FU:-JCTION FUNCNAHE ( SCAL,"\R FllUM, STRING FSTR, VECTOR SEG ) 

* CONVERT FUlJCTIOl~ NUMBER INTO SYt--li3OLIC NAME 

EllD 

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

BLK FllLJi,1 $ FNBLK 
SELViINDOH ( GDBWilWOW, 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 ) 
SCOPY ( FSTR, ASTR ) 
WHILE ( C _ GCD(FSTR) ) = BLANK DO; ENDWHILE 
1JCI ( C, FSTR) 

RETURN 



FUllCTION F\JD(STRIUG STR, SCALAR NuH, SCALA.i.{ H:8, SCALAR o:3) 
*APL UUMBER OUTPUT IU F FORi-iAT 

FViAT ( STR, IJUM, H, D, TRUE: FRET ( 71) ) 
RETURN 



FUNCTIOIJ GCI\!lSG ( REFEREllCE TO ) 

* 
* GET Nt:XT CnARACTER FROi1 CURREUT OUTPUT i·1ESS.\GE 
* OF TERMitJAL 'TD' AND RETURN IT 

* 
SCALAR MBOX, C 
REFERE~JCE l01BD, MS TRI NG 
VECTOR MVEC 
BOOL EMPTY 

* 
UBOX TD • TD\OUT\BOX 
z.,1J3D @ i1AILBOX\TABLE [ 11BOX ] 
MVEC _ MBD . MBQ\MQHD 
11STRING SETREFSIZI:: ( @ LlVEC [ MSG\DISP ] , 3 ) 

* 
EMPTY FALSE 
C GCI ( MSTRING EUlPTY TRUE ) 

* 
IF LENGTH ( [lSTRING ) = 0 OR EMPTY DO 

DEQUEUE\MESSAGE ( MBOX ) 
DELIVERY\CHECK ( NVEC ) 
FREE ( MSG\SPACE, MVEC ) 
IF EMPTY TH Ell FRETURIJ 

EUDIF 
* 
RETURIJ C 



FUlJCTIOU GLJD ( REFEREIJCE S) RETUR:HUG DOUBLE 

* 
*GE'l:' DOUBLE ~'JORD AUD DECREdEIJT 

* 
SCALl\R RS 
DOUBLET 

* 

END 

RS_S 0 SDRS 
T_GETR ( S. SDVD, RS: FRETUR,J) 
S.SDRS_~S 
SRETURI~ T 



FUNCTION GDI(REFERENCE S)RETURNING DUU3LE 
* 
*GET DUJBLE WORD AND INCREMENT 
* 
SCALl\R RS 
DOUBLET 

Eirn 

RS_S.SDRS 
T_GETF(S 0 SDVD,RS:FRETURl1) 
S.SDRS_RS 
SRETURN T 



FUilCTI ON GOUD ( REFEREilCE S) RETURIHilG DOUBLE 
* 
*GET DUUBLE iWRD FROM REAR OF STRI tJG AND DON'T DECREr-1EllT 

* 
SRETURIJ REAR ( S • SDVD, S. SDRS: FRETURN) 

END 



FUNCTI OIi GETBYTE ( SCALAR FIJ, SL:ALAR ADDR 

* 
* GET CODE BYTE FROM USER CODE SEGMENT 
x F-BASE REL ADDRESS 'ADDR' IN FU~CTIOU 'FN'. 

* 
VECTOR i\ 
SCALAR VAL 

* 
SELWINDOW ( CCDWINDOW, CDSEG, FN $ FNBLK ) 
A BYTEVEC ( CCDHI:JDOIJ. BARRAY ) 
VAL A [ ADDR] 
RETURil VAL 

EUD 



FUlJCTIOiJ GETl'l\COlJV ( P, OBJ, MUOX ) RETUR~Jlt~G VECTOR 
* 

RETURU GETM\QUAD ( P, OBJ, ,'180:.C) 
EHD 



FUNCTION GETM\FILE(P,OBJ,BOX) RETUR~ING VECTOR 
* 
*GET APL-OBJECT 'OBJ' FROW ADD~ESS SPACE OF SENDER (PROCESS P) 
* Ai:1O COPY IT IilTO THE FILE GIVEN BY 'BO:{'. 
*THE NULL MESSAGE 'lrLJLL \IlSG' IS RETURIJED AS VALUE. 

* 
VECTOR ABODY 
FIELD SIZE(0:16,31) 
REFEREIKE FD,PD,t•lBD,FILE 
STRING MSTR 
* 

END 

PD_@PROC\TABLE[P] 
MBD_@tll\.ILBOX\ TABLE [ BOX 1 
FD_@FI LE\ TABLE [ MBD. [1i3O \AOBJ] 
FILE_@ ( FD. FD\RIUG ) 
* 
IF OBJ$APL\TYPE=TYPE\ARRAY THEIJ 

ABODY_ARRAY\BLOCK(OBJ,PD) 
AoODY$VOSIZE_ABODY[0]$SIZE + 1 
SETSTRING(MSTR,ABODY) 
EXPAND\FILE(FD, ABODY$VDSIZE+ 1 
* 
~K I ( 0 BJ , FI LE ) 
APPEllD (FILE, t1STR) 

ELSE 
EXPl--dlD\FILE(FD, 1) 
,h .. I (OBJ ,FILE) 

ENDIF 
( FD . FD\ VEC) [ 0 1 _ FD • FD\RILJG\OUT 
Rr;TU RN NU LL \:1S G 



FUlKTI ON GET[,l\IWRil ( P, O.tiJ, i·1.t:l0X ) RETURIH I~G VECTOR 
* 
* GET APL-OBJECT 'OBJ' FR011 ,'\DD RESS SPACE OF 
* SENDER ( PROCESS NUMBER 'p' ) AND COPY IT INTO A 
* NEW MESS,.'\GE VECTOR, HHI CH IS RETUi~NED .Z\S VALUE 
* 

END 

SCALAR ASIZE 
VECTOR MVEC, ~BODY, ABODY 
REFERENCE PD 
* 
PD @ PROC\TABLE [ P ] 
IF OBJ$ APL\TYPE = TYPE\ARRAY DO 

ABODY _ ARRAY\BLOCK ( OBJ, PD ) 
nSIZE ABODY $ VDSIZE 
MVEC _ MAKE ( MSG\SPACE, MSG\SIZE ( 1 + ASIZE ) ) 
t'1BODY SUBVEC ( i1VEC, :-lSG\DISP + l, ASIZE) 
VCOPY ( MBODY, ABODY ) 

ELSE DO 
[·lVEC _ MAKE ( 11SG\SPACE, l1SG\SIZE ( l ) ) 

EiWIF 
HVEC [ MSG\DISP OBJ 
RETURIJ MVEC 



FU:lCTIOU GETLl\QUAD ( P, Ot3J, HtiOX ) RETURIJIUG VECTOR 
* 
* GET APL OBJECT 'OBJ' FROM ADDRESS SPACE OF SENDER 
* ( PROCESS nurmER , p, ) , CALLI i~G THE APPROPRIATE 
* FUllCTIOil TO CONVERT IT IUTO STRING FORllAT A:m 
* PACK IT IUTO A HEW MESSAGE VECTOR 
* 
REFEREilCE MSTR 
FIELD IlELTS(0:16,31), RANK(0:8,15) 
VECTOR l'lVEC, ABODY 
STRING CRLF "&M&J" 
1< 

IF OBJSAPL\TYPE = TYPE\ARRAY THEN 
ABODY _ ARRAY\BLOCK( OBJ, @PROC\TABLE[P]) 
lf ABODY[l]SNELTS = 0 THEN 

MVEC _ MAKE(MSG\SPACE, MSG\SIZE (5) ) 
i·1STR _ MSG\SETSTRIIJG (MVEC) 
IF ;,1AILBOX\TABLE [MBO~{] $MI3D\GET11 = GETtl\QUAD THEN •• 

APPEIW ( MSTR, CRLF) 
l::L:3, IF ABODY [0] ~RANK = l THEN 

MVEC VECTOR\CONV(ABODY, MBOX) 
ELSE 

UVEC _ MULTI \Diil\CONV ( ABO DY, I1BOX) 
t,;~,JD IF 

i::LSE 
MVEC _ SCALAR\CONV( OBJ, MBOX) 

ENDIF 
RETURN MVEC 

EHD 



fUUCTIOI~ GETM\QUOTEQUAD ( P, 013J, llbOZ } RETURiHI·lG VECTOR 
* 
* QUOTEQUAD TERMIUATE OUTPUT 1HTH CRLf 
* 

RETURN GETM\QUAD(P, OBJ, MBOX} 
E:m 



FUIJCTI 011 GET\DESCR ( VECTOR TABLE ) 
* 
* GET FKEE D~SCRIPTOR IN SPECIFIED TABLE AND 
* RETURN ITS INiJ~X. FAILS IF TADLE FULL 
" 

SCALAR I, N 
* 
N TABLE$ VDSIZE 
FOR I OTO lJ-1 DO 

IF TABLE [ I ] $ D\FhEE DO 
TABLE [ I ] $ D\FREE FALSE 
RETUR11 I 

ENDIF 
EIJOFOR 
FRETU~N 



FUN CTI ON GE'I'\FI LENAt1E (STRING APL \FI LE, OBJ) 
* 
*COLLECT CHARS FROM 'OBJ' 
* FAILIF: 'OBJ' NOT ALL CHARS~ LENGTH OF NAME> SEGNAME\LEN 
* 
CONSTANT SEGNAME\LEN 8 
VECTOR AVEC 
SCALAR L 
FIELD NELTS(0:16,31) 
* 

END 

IF LEGAL(AVEC_ALL\CHAR(OBJ)) THEl~ 
L_AVEC[l]SNELTS 
IF (L>0) AND (L<=SEGNAME\LEN) THEN 

CLEAR(APL\FILE) 
L_L+2 
FOR I_3 TO L DO 

WCI(AVEC[I]$APL\VALUE, APL\FILE) 
EHDFOR 

ELSE 
BADNEWS(NAMELEH\ERR) 
FRETURH 

ENDIF 
ELSE 

BADNE\·JS ( PARAH\ERR) 
fRETURN 

EHDIF 
RETURN 



FUNCTION GN3CI ( STRINGS 
* 
* GET ~WN-BLAUK CHARACTER AHO INCREMEHT 

EHD 

SCALAR CHAR 
* 
WHILE ( CHAR _ GCI ( S :FRETURN ) ) = BLl\!JK DO; ENDHHILE 
RETURN CHAR 



FUNCTION GUPROC() 
* 
* GO-CO[1li·1AilD: 
* RESUME EXECUTIOU OF DEBuGGSE PROCESS 

VECTOR DTSEG 
REFEREIJCE STATE\AREA, TOP 
SCALAR FLAGS, PRCAP, TRAP, FD, FADDR 
CONSTANT FLSTEP 000002B, FLOTHER 177775B 
l'lACRO STEPTRAP ( 2 @ SA\TRAPCLASS + 1 @ SA\TRAPUUi'lBER 
* 
DB\CHECK 
DTSEG _ DB\PD • PD\DTSEG 
STATE\AREA _ FIUD\STATE ( DTSEG ) 
PRCAP _ DB\PD . PD\PRCAP 
* 
IF DB\PD • PD\BREAK DO 

FADDR _ STATE\AREA. SA\SBASE + STATE\AREA. SA\LBASE 
TOP_ SETREFSIZE ( @ DTSEG [ FADDR], SF\DSIZE) 
FD _ TOP . SF\FllDESC 
* 
* RE-FiilD LTE CORRESP TO PCTR 
* 
LTEFIND ( FD $ Fi1RUUT, FD $ FUBLK, TOP • SF\PCTR : CRASH () ) 
IF LTE $ LTEFLAGS # 0 DO 

* 
* RESTORE SAVED CODE FROM LINE-TABLE 
* 
PUTBYTE ( FD$ FUBLK, LTE $ LTECOD:C::PTR, LTE $ LTEISAVE ) 
* 
* SET SIIJGLE-HlSTRUCTION-ST£P l1ODE 
* 
STATE\AREA. SA\FLAGS _ OR ( STATE\AREA. SA\FLAGS, FLSTEP ) 
* 
* EXECUTE SAVED CODE 
* 
APL\ON ( PRCAP ) 
TRAP TRAP\WAIT ( DB\PD 
* 
* TURIJ OFF STEP llODE 
* 
STATE\AREA . SA \FL1\GS _ AIW ( STATE\AREA • SA \FLAGS, FLOTH Erl. ) 

* 
* RESTORE BKPT-7RAP I1JSTRUCTIOH 
* 
PUTBYTE (FD$ FN3LK, LTE S LTECODEPTR, BRKOP 
* 
* IF SAVED CODE RAJ'.J OK, l~EEP GOilJG UUTIL NEXT TRAP 
* 
IF TRAP= STEPTRAP DO 

CLEAR\TRAP ( DB\PD 
ELSE DO 

UO\DB 
RETURN 



EUDIF 
ElJDIF 

EIJDIF 
APL\Oll ( PRCAP ) 
DB\PD • PD\STOPPED 
NO\DB 
RETURN 

FALSE 



FUNCTION GIW(STRING STR,SCALAR IWM) 
* 
FIELD FRAC\PART(0:1,23), EXP\PART(0:24,31) 
SCALAR CH,N 
BOOL OK 
* 

END 

IF MAX\CONV = EFORMAT THEN 
EMAT ( STR, NUi·l) 

ELSE 
IF NUMSAPL\TYPE = TYPE\INTEGER THEN 

N _ NUMSAPL\VALUE 
IF N # 0 AND N >= MAX\INOT THEN 

EMAT(STR,NUM) 
MAX\CONV _ EFORMAT 

ELSE 
GWD2 ( STR, 1WM) 

ElWIF 
ELSE 

N _ OR(NUMSFRAC\PART SHIFT 8, NUMSEXP\PART SHIFT -23) 
IF N >= MAX\FNOT ORN<= MIU\FNOT THEN 

E[11AT ( STR I NUM) 
MAX\CONV _ EFORMAT 

ELSE 
GWD2(STR,NUM) 

ENDIF 
ENDIF 

ENDIF 
RETURN 



FUNCTION GWD2(STRING STR, SCALAR NuM) 
* APL NUM OUTPUT Il~ MitJH'lAL I FORl'lA T (MAX: 'iJ) IF POSSIBLE 
* ELSE IN MINIMAL F FORMAT(MAX:W,D) IF POSSIBLE ELSE 
* IIJ llINIMAL E FORMAT 
STRING STR1[20] 
SCALAR CH 
i300L OK 

END 

CLEAR(STRl) 
OK TRuE 
IMAT(STR,NUM: OK_ FALSE) 
IF NUT OK THEN 

Ft1AT ( STRl, NUivl : \JCI ( '>' , STRl: FRET URN) ) 
-:..H _ GCNI(STRl) 
IF (CH='<') OR (CH='>') THEN 

Ei•1AT ( STR, NUi1 : FRETUR~1) 
t1AX\COIN _ EFORMAT 

ELSE 
AP PElJD ( STR, STRl: FRETUR1J) 
IF ~AX\CONV < FFORMAT THEN MAX\CONV _ FFORMAT 

EUDIF 
ELSE 

IF llAX\COIJV < IFORl1AT THEIJ MAX\COIN _ IFORHAT 
ENDIF 
RETURIJ 



FU~KTIOU H1AT(STRII1G S'l'R, SCALAR IWM, SCALAR W:8, SCALAR TR1~1:TRUE) 
* 23 BIT SIGNED APL DlTEGER OUTPUT AS DECIMAL 
FIELD VAL(0:8,31) 

EUiJ 

NUM FIX( UUM:FRETURN) 
DEC IM ( STR, UUM$VAL, IWM$SIGiff, W, TRIM : FRET ( 4)) 

RETURN 



FUNCTION INBREAK ( SCALAR BLK, SLALAR L~E 
* 
* INSERT BrtEAKPOitJT-TRAP PA7Cl:--i Arm RETURi~ UPDATED LTE AS VALUE 
* 

IF LTC $ LTEFLAGS 
L7E $ L7EISAVE 
PUTBYTE ( BLK, 

ElJDIF 
RETU~N LT£ 

= 0 DO 
G£TBYTE ( BLK, L7E $ LTECODEPTR 

LTE $ LTECODEPTR, BRKOP ) 



FUNCTION INDEX\ERR ( N) 

* INDEX ERROR 

END 

IF N = 1 DO 
MESSAGE ( "WRONG NUMBER OF SUBSCRIPTS&M" 

ELSE DO 
MESSAGE "INDEX ERROR&M" ) 

ENDIF 
RETURN 



FUNCTION INIT\BOX ( MBOX ) 
* 
* IlHTIALIZS MAILBOX ~WdBER 'MBOX' 
* 

El1D 

REFERENCE M3D, MBRQ 

* 
MED @ l'lAILBOX\TABLE [ [1BOX ] 

* 
* SET QUEUES EMPTY 

* 
MBD • dBD\!iQHD 
islBD • MBD\MQTL 
* 

NULL\MSG 
I1ULL\MSG 

MBRQ _@ ( MBD • MBD\RCVQ 
CLEAR ( t'lBRQ ) 
* 
* SET STATUS TO UNATTACHED 

* 
MBD . MBD\ASTAT _ MBD\UNATTACHED 
MBD • MBD\AOBJ 0 
!113D • MBD\PUTH 
l1BD. MBD\GSTM 
* 
RETURU 

PUTM\lJORrl 
GETM\IJORl'l 



FUNCTION INSERT\TI~E(DOUBLE TINE) 
* 
* IIJSERT 'Tll1E' OH 'THISR\LIST' 
* 
STRil~G T\LIST [[1AX3OXES 2 \WRD] 
BOOL t'I.GAIN 
DOUBLET, Tl 
FIELD WDl(l) 

CLEZ\R ( T\LIST) 
L: \JHILE (GDim(TH1ER\LIST:E:GT L) )$TL\LTH1E<TH1E$TL\LTH1E DO 

~mo ( GDD ( THlER\LI ST) , T\LIST) 
EHDHHIL:S 
AGAIN_TRUE 
T 1 $\Wl_EOR ( TH1E$'.i:'L \LTH1E, -1) 
T 1 $TL \RTit'li::_EOR ( TH1E$TL \RTH1E, -1) 

Ll:WHILE AGAIN DO 
T_GDUD (TH!ER\LIS'I':EXIT Ll) 
T_LADD(Tl,T) 
.:.? T$HD1>=0 THEU 

AGAIN_FALSE 
ELSE 

~mD ( GOD ( TH!ER\LI ST) , T\LIST) 
,_.lJDIF 

EiWWHILE 
h'DI(TI;,tC,TirIER\LIST) 
APPENDD(TIMER\LIST,T\LIST) 
RtTUR:1 



FUNCTIOlJ INTEGER\VECTOR ( OBJ ) RETURNING VECTOR 
* 
* CHECK PARAMETER: IS IT AN INTEGER VECTOR? 
* 

END 

BOOL OK 
SCALAR R, L, I, N 
VECTOR AVEC 
FI~LD RAN~ ( 0: 8,15 ) , NELTS ( Q: 16,Jl ) 

* 
IF OBJ$ APL\TYPE = TYPE\ARRAY DO 

AVEC _ ARRAY\BLOCK ( OBJ, TRAP\PD 
~~ _ A VEC [ 0 l $ RA:nz 
IF R = 1 DO 

L _ AVEC [ 1 ] $ NELTS 
OK TRu:2: 
FOR I OTO L-1 DO 

N _ AVEC [ 1+3 ] 
IF lJ $ APL\TYPE # TYPE\IIJTEGER DO 

OIZ FALSE 
EUDIF 

ENDFOR 
IF OK DO RE~URN AVEC 

EloJDIF 
ENDIF 
RETURN ILLEGAL\VEC 



FUNCTIOU INTNUH ( SCALAR iJUM) RETURiJH1G SCALAR 
*IF NUM IS APL INTEGER THEN RETURN TRUE 
*IF NUM IS APL REAL THEN RETURN FALSE 
*OTHERWISE FRETURN 
FIELD INT(0:1,8) 
FIELD REALNUM(0:1,1) 

END 

IF NuM$INT=l00B THEN 
RETURN TRUE 

ELSEIF NUM$REALNUM=l THEN 
RETURN FALSE 

ELSE 
FRET(ll) 

ENDIF 



FU~CTION IW(STRING STR, NUM, W:8) 
*23 BIT SIGNED APL INTEGER OUTPUT AS DECIMAL 

IMAT(STR,NUM,W,TRUE:FRET(4)) 
Ri::;TURN 

EHD 



FUNCTION LADD(DOUBLE A, DOUBLE l:3) R:CTURUIIlG DOU.3LE 
* 
*DO DOUBLE PRECISION ADD, FRETURN IF OVERFLOW 
* 
FIELD LLJ(0:0,2), LH29(0:J,31) 
FIELD LBIT28(0:28,28),WD(0),WD1(1) 
FIELD ULJ(l:0,2), UR29(1:J,31) 
FIELD LlBIT(l:0,0) 
FIELD LJBITS(0:0,2), R29BITS(0:J,31), L29BITS(0:0,28) 
SCALAR Tl,T2 
DuUBLE R 
* 

EIJD 

Tl_A$LR29+B$LR29 
T2_T1$LL3+A$LL3+B$LL3 
R$WD_(T2 SHIFT -29) + Tl$LR29 
Tl_A$UR29+B$UR29+T2$LBIT28 
T2_Tl$L3BITS+A$UL3+13$UL3 
R$WD1_(T2 SHIFT -29) + Tl$R29BITS 
IF A$LlBIT = B$LlBIT AND A$LlBIT # R$LlBIT THEN FRETU~N 
RETURN R 



FUNCTION LEl~GTH\ERR ( :J ) 

* APL LENGTH ERROR 

MESSAGE 
RETURil 

El10 

"LENGTH ERROR&M" ) 



FUNCTIOIJ LOOIZUP ( STRING P:L\1-'.iE ) 

* 
* LOOI(UP Rt:FORc-'lATS UAME A:m CALLS II STLK II TO LOOK IN 
* SYMBOL TABLE IN BUFFER ■ 

* 

El-1D 

SCALAR V~LENGTH 
Vi::CTOR \NEC 
STRIHG lJAME [ IDLEIJGTH + 3 8 BIT ] 

* 
SCOPY 

* 
UNTIL LENGTH ( NAME MOD CPW = 0 ) DO 

'1 ✓ CI ( BLAIH<, UA,1E) 
ElWUNTIL 
\NEC _ FULLVEC ( IU\ME. SDVD 
~i'LEIJGTil _ LENGTH ( HAME ) / CPH 

* 
RETURiJ STLK ( GDB~JI nomi. BUFFER, \NEC, WLENGTH : FRETURN) 

* 



F'UiKTI OU LSUB ( DOU3LE A , DOUBLE B) RE~URNI ilG DOUBLE 
* 
* DOUBLE PRECI SIOI~ SUBTRACT, FRETURLJ IS OVERFLOi-1... A - B 
* 

FIELD LOB (0), HOB (1) 
DOU3LE Dl 

B$LOB _ EOR(B$LOB ,-1); 
B$HOB EOR(B$HOB,- 1); 
D1$LOB 1; 
D1$HOB 0; 
B LADD (B,D1); 
RETURN LADD(A,B); 
END 

* CO~PLIMENT BITS OF LOW ORDER. 
* COMPLIMENT BITS OFHIGH ORDER. 
*SETA DOUBLE PREC. CONSTA1JT OF 1. 
*SETA DOUBLE PREC. CONSTA1JT OS 1. 
* 2 'S CO[,1PLH1ENT lW~i Ill E. 
* ADD 2' S COt·IPLIMENT. 



FUlKTIOIJ LTEFI~lD ( SCALAR R, SCALAR F, SCALAR P ) 
* 
* FHJD LllJE-TABLE-ENTRY CORRESPOilDillG TO FUNCTION-aELATIVE 
* P-cou:nER P IN FU:KTIOIJ F. R IS Rull'I'H1E FLAG. LOADS THE 
* GLOBAL LTE BUFFER A:JD RE':'URilS THE LilJE NUi-1BER OF THE 
* STATEMENT-LINi:. RETURilS -1 IF P IS OUTSIDE OF F• 
* FAILS IF DEBUGGER BLOCK OFF IS INVALID. 
* 

SCALAR START, FINISH, FIRST, tlLIUES, I, CP 
REFEREHCE HOR 
VECTOR A 

* 
*CHECK FOR INVALID DEBUGGER BLOCK 
* 
IF BADINFO ( D3UGSEG(R), F) DO 

FRETURi:~ 

* 
* CHECK FOR BAD P-COUNTER 
* 
START Il1S'I'l 
FINISH_ BLKSIZE(PROCSEG(R),F)*BPW - 1 
IF P<START OR FINISH<P DO 

RETURN -1 
EirnIF 
* 
* GET LIU£ TABLE 
* 
SELIHNDOW ( CDBWI NDOH, DBUGSEG ( R) , F ) 
A CDBWINDOW.BARRAY 
HOR_ SETREFSIZE ( @A[DBHDR], DBHDRSZ ) 
FIRST HDR.LTBASE 
NLINES HDR.LTSIZE 

* 
* SEARCH FOR LTE CONTAINING P-COUNTER VALUE 
* 
FOR I IJLilJES-1 BY -1 TO O DO 

LTE A [FIRST + I *is/P~n 
CP LTE $ LTECODEPTR 
IF CP # LTE~ULL AND P >= CP DO 

RETURi'.J I+l 
ElWIF 

ElWFOil 

* 
* FALL THRU IF BA:::l LIUE TABLE 
* 
CRASH () 

EUD 

• 



FUllCTI ON L'l'EGET ( VECTOR S, SCALAR F, SCALAR L ) 

* 
* GE7 LIIE TABLE ElJTRY FOR LINE L OF FUHCTION F OF 
* DEBUG SEGMENTS ■ LOADS GLOBAL LTE BUFFER, AND 
* RETUR:JS 'I'RUE ■ RETUR?'JS F.\LSE IF no SUCB LINE IN F­
* FAILS IF DEBUGGER BLOCK OFF IS INVALID ■ 

* 
SCALi\R FIRST, ULillES 
REFERENCE HD~ 
VECTOR A 

END 

* 
* CHECK FOR INVALID DEBUGGER BLOCK 
* 
IF BADINFO ( S, F ) DO 

FRETURLJ 

* GI:T LIH£ TABLE 
* 
SEL\HlWOW ( comnrmow, s, F ) 
A CDBWilWOH. 8,:\RRAY 
HDR _ SETREFSIZE ( @A[DBHDR], DBHDRSZ ) 
F1RST HDR ■ LTBASE 

ULIIJES HDR ■ LTSIZE 

* 
* CHECK FOR BAD LilJE HUMBER 
* 
IF L > NLINES DO 

RETU::rn FALSE 
ENDIF 
* 
* FETCH LTE 
* 
LTE A [FIRST+ L - 1] 
RETURIJ TRUE 
* 



FUNCTION L~EPUT (VECTORS, SCALAR F, SCALAR L 
* 
* PUT MODIFIED LTE FOR LillE L OF FUilCTION F OF DEBUG SEGMENT 
* S DACK INTO LINE-TABLE ■ 

* 

El1u 

SCALAR FIRST, NLIIES 
REFERENCE HDR 
VECTOR A 

* 
IF BADINFO ( S, F ) DO 

FRETUiUJ 
:SIJDIF 
* 
SELWINDOW ( CDBWINDOW, S, F ) 
A CDBWIUDOW ■ BARRAY 

H~R SETREFSIZE ( QA [ DBHDR], DBHDRSZ ) 
FIRST HDR 0 LTBASE 
IJLrrrns HDR-LTSIZE 
* 
IF L > ,lLHJES DO 

RETURN FALSE 
ENDIF 
* 
A [FIRST+ L - 1 ] LTE 
RETURi:1 TRUE 



FUUCTIOU LVOUT ( STRIUG L, SL:ALAR V ) 
* 
* PRINT LABELED OCTAL VALUE 
* 

SOUT L) 
IOUT V,, 8 ) 
RETURN 



FUNCTIOtl MAirnSTRING ( STRillG S, VEC'rOR V, I, J ) 

* 
* MAKES STRING 'S' HOLD CHARACTERS PACKED IN 
* WORD-VECTOR 'V', ADDING THE "EXTRA" CHAR AT 
* THE END TO MAKE A KOSHER STRING ■ 

* 

.END 

V SUBVEC ( V, I, J-I+l 
V BYTEVEC ( V ) 
V $ VDSIZE V $ VDSIZE + 1 
SE~STRING ( S, V ) 
RETURN 



FUNCTION MD\CONV ( VECTOR ABODY, MbO:{ ) RETURNING VECTOR 
* 
* CONVERT APL ARRAY 'ABODY' HJTO A CHARACTER STRilJG 
* USIHG 'CatW'. THE STRING ( PREFIXED BY ITS DESCRIPTOR ) IS 
* STORED INTO A NEW 11ESSAGE VECTOR, WHICH IS RETURNED AS VALUE 
* 

SCALAR ASIZE, HSIZE, R, S, P, ~HOTH 
VECTOR [WEC 
REFERENCE f1STR 
STRING CRLF "&i•1&J" 
FIELD NELTS ( 0: 16,31 ) , RAIJK ( 0: 8,15 ) 
* 
s 1 
p 1 
R ABODY [ 0 ] $ RA:J I~ 
FOR I 2 TO R DO 

p ABODY [ I ] $ APL\VALUE * p 

s p + s 
EUDFOR 
,'\SIZE ABODY [ 1 ] $ NELTS + S * 2 
IF ilAX\CONV = CFOR;·iAT THEU 

\HOTH 1 
ELSEIF MAX\COlJV = IFOR[,1,"'\T THElJ 

WIDTH INT\'1HDTH + 1 + ;:JUt,I\SIGU 
ELSEIF HAX\CONV = FFORMAT THEN 

WIDTH INT\WIDTH +POINT+ FRAC\WIDTH + l + NUM\SIGN 
ELSE 

SIGDIG + 2 + EXP\vHDTH + NUi1\SIGN + 1 
ElmIF 
WSIZE ( ASIZE *WIDTH+ 5 ) / 4 
MVEC [lAKE ( [·JSG\SPACE, ,lSG\SIZE ( VvSIZE + 3 ) ) 
MSTR MSG\SETSTRilJG ( MVEC ) 
SAVE\FRAC\VHDTH _ FRAC\\HDTH 
SAVE\EXP\WIDTH _ EXP\IHDTH 

* 
RAiJKCURSE ( 11STR, ABODY, 1, R+2, MAX\CONV, 'vHDTH ) 
FOR I 2 TOR DO 

GCD(MSTR);GCD(MSTR) 
~NDFOR 
IF tLULBOX\TABLE [[lBOX] $LlBD\GETB = GETI,1\QUAD THEIJ 

APPEND( MSTR, CRLF) 
RETURN CONTRACT ( NSG\SPACE, HVEC, 

!1SG\SIZE ( ( LEI~GTH ( l1STR ) + 3 ) / 4 + 3 ) ) 



FUNCTI01l t1.SG\SETSTRIUG ( VECTOR HVEC ) RETU?..lHllG STRillG 

* 
* SETS UP STRIUG DESCRIPTOR OF "COUVERTED" FOR:•1AT l1ESSAGE 
* VECTOR AND RETU~:lS STRING POIIJTER .Z:..S VALUE 

* 

EUD 

SCALAR IWRDS 
REFEREJKE MSTRING 
VECTOR SVEC 

* 
,•1STRI1~G SETREFSIZE ( GI tl.VEC l lISG\DISP ] , 3 ) 
WO?..DS MVEC $ VDSIZE - ( MSG\DISP + 3 ) 
SVEC SUBVEC ( MVEC, MSG\DISP + J, WORDS ) 
SVEC BYTEVEC ( SVEC ) 
SVEC$ VDSIZE SVEC$ VDSIZE + 1 
SETSTRilJG ( MSTRIUG, SVEC ) 
CLEAR ( [lSTRillG ) 
RETURN MSTRING 

...... -------------------------- ---------------



FUNCTION MULTI \DHl\CONV ( VECTOR I\l3ODY, i,-ljjOX ) RETURlHtJG VECTOR 

* 
* CONVERT ARRAY VJITH RA;JK > 1 

* 
STRING STR[201 
SCALI\R IIWEX I ARANK I CH 
t'IELD lJELTS(0:16,31), RA:~K(0:8,15) 

* 

* 

* 

END 

ARANX _ ABODY[0lSRANK 
INDEX_ ABODY[llSNELTS + ARANK +l 

NULJ\SIGN _ FALSE 
POil~T FALSE 
INT\WIDTH _ 0 
FRAC\WIDTH _ 0 
EXP\WIDTH _ 0 
MAX\CONV _ CFORMAT 

FOR I ARANK + 2 TO INDEX DO 
CLEAR( STR) 
IF ABODY[Il$APL\TYPE # TYPE\CHAR THEN 

GVJD(STR, ABODY[Il ) 
lJUM\SIGIJ _ NUM\SIGll OR ABODY [ I 1 $SIG1JF 

ENDIF 
EUDFOR 
IF SIGDIG < EJT\HIDTH + FRAC\WIDTH THEU H.~X\CONV 
RETURN MD\CONV(ABODY, MBOX) 

EFORMAT 



FUUCTIOU NE~J\SEGt•lEIJT ( STRI lJG SEGNAI1E, LEI1GTH ) 
* 
* CREATES A ~rnw SEGt-'lENT, WiETHER OllE EXISTED OR iWT 
* 

sno 

SCALAR L 
BOOL EXISTS 

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

OPEN\WINDmfED ( TCAP, SEGUAi1lE : OPEH\LOCKED ( TCAP, SEGI1AMB: CRASH ( ) ) ) 
REPEAT 

CLOSE ( TCAP :EXIT 
EUDRBPEAT 
IF L # LEUGTH DO 

OPEIJ\iHHDOWED ( TCAP, SEGNtfrlE 
SET\LEUGTH ( TCAP, LEUGTH ) 
CLOSE ( TCAP ) 

EiWIF 
ELSE DO 

CREATE\SEGMEUT ( SEGNAME, LENGTH :CRASH() ) 
EHDIF 
RETUR11 



FUNCTIOll IWGOOD ( VBCTOR SEG, S\...ALAR BLK ) 

* 
* TESTS IUVALID BIT OF BLOCK BLK Ii~ SEGMENT SEG 

* 
SCALAR I IffO 

* 
HlFO BLKINFO ( SEG, BLK ) 
RETURll ( INFO $ BLKI IJVALID = 1 ) 

rrno 



FUtKTI OIJ lJOR[:1 ( SCALAR llU'.·1, SCALAR Pmi, SCALAR ilSIGN) RETURilHJG SCALAR 
*COilVERT POSITIVE SH!PLE IWl"13ER IUTO 11ORt·1ALIZED i'.\PL ni.JMBER 
FIELu EF(0:24,31) 
FIELD RF(0:24,24) 
FIELD FF(0:0,23) 

IF HUil=0 THEil RETURil 12 8 
WHILE NUM>0 DO 

Elm 

1JUi•1_Ui.JM SHIFT -1 
POH_POH-1 

END1rnILE 
lJU[,1_:JUM SH I FT 1 
POH_PO\-1+159 
IF UUM$RF=l THEN 

UUM$FF _IW[;1$FF+ 1 
IF UUI·l<0 THEi.J 

lWl·l_IlUM SHIFT l 
PO\J_POW+l 

ElJDIF 
Ei-JDIF 
NUL1$S I G~JF _NSI GU 
IF POW>255 THEN FRET(21) 
i.·lUM$EF _POH 
RETURil UUM 



FUNCTION NUMERIC ( SCALAR C 

EllD 

IF ' 0' <.;.;. C AIJD C <= ' 9' DO 
RETURI~ TRUE 

ELSE DO 
RETUR.i1 FALSE 

E1WIF 



FUUCTIOll NUllFORr-1\HlIT ( SIGDIG) 
* 
* 

* 

t·1AX\HlOT l 
FOR I l TO SIGDIG DO 

MAX\INOT MAX\IUOT * 10 
ElJDFOR 
llAX\FUOT OR (( EXPTEN(SIGDIG) - EBIAS) SHIFT -23, 

f:ll 11\FiJOT 

RETU::rn 

FR2\CTE1J(SIGDIG) SHIFT 8 ) 

OR (( -EXPTEH(48+4) - EBIAS) SHIFT -23, •• 
FRACTEN(SIGDIG) SHIFT 8 ) 



FU:KTIOiJ OBJI!lIT () 
* 
* IllITIALIZE Ur~IVERSE OF APL IllTERPROCESS OBJECTS 
* 

VECTOR SEGVEC [ BIG EXTERNAL 0 ] ; * USED IN PD IilITIALIZATION 
REFEREllCE PO, FD, [·lHDR 
SCALAR I 
* 
INIT ( FREEPOOL) 
IIJIT ( MSG\SPACE ) 
APL\IIHT{) 
* 
* INITIALIZE TERMINAL TABLE 
* 
FOR I OTO HAXTERf.1S-1 DO 

TERM\TABLE [ I ] $ D\FREE 
EIJDFOR 
* 
* INITIALIZE PROCESS TABLE 
* 
FOR I OTO ~AXPROCS-1 DO 

PD @ PROC\TABLE [ I ] 
PD.D\FREE TRUE 
PD-PD\PRCAP PRCAPS + I 
PD • PD\DTSEG _ 
PD • PD\DTCAP 
CLEAR\TRAP ( PD 

SEGVEC 
DTCAPS + I 
) 

ENDFOR 
NO\DB 
* 
* INITIALIZE MAILBOX TABLE 
* 
FOR I OTO MAXBOXES-1 DO 

MAILBOX\TABLE [ I ] $ D\FREE 
ENDFOR 
* 
* INITIALIZE FILE TABLE 
* 
FOR I OTO ~AXFILES-1 DO 

FD @FILE\TABLE [ I ] 
FD • D\FREE _ TRUE 
FD°FD\CAPX FTCAPS + I 
FD.FD\VEC SSGVEC 
FD-FD\VEC\CAPX FTCAPS + I 

TRUE 

TRUE 

FD • FD\Ii~\MSG _ SUBVEC { FD\MSG\ VECS, I *["lSG\DISP, MSG\DISP ) 
MHDR SETREFSIZE { @{FD-FD\Itl\r-lSG) [OJ, MSG\DISP ) 
MHDR. MSG\DELIVER _ FALSE 

El1DFOR 
* 
* IlH TIALI ZE NUL'lBER OUTPUT FORi•lA T 

* 
SIGDIG 7 
NUMFORH\INIT{SIGDIG) 
* 



* 
* INIT TIMER LIST 
* 
CLEAR ( TIMER\LIST 
* 
RETURH 

EilD 



FUllCTION O3JPUSH ( OBJ, R~FERENCE TU\PD, R~FERENCE FHOM\PD ) 
* 
* PUSH APL OBJECT 'OBJ' FROM PROCESS 'FRO~\PD' ONTO STACK OF 
* PROCESS 'TO\PD' 
* 

END 

VECTOR TO\VEC, FROM\VEC 
SCALAR TO\HDR, ASIZE 
FIELD RANK ( 0: 8,15 ), REFCNT ( Q: 0,15 ), ADDR ( 0: 16,31 ) 
* 
IF OBJ$ APL\TYPE = TYPE\ARRAY DO 

FROM\VEC ARRAY\BLOCK ( OBJ, FROM\PD 
ttSIZE _ FROM\VEC $ VDSIZE 
TO\VEC _ APLMAKE ( TO\PD . PD\DTSEG, ASIZE 
* 
TO\HDR _ TO\VEC [ 0 ] 
VCOPY ( TO\VEC, FROM\VEC 
TO\VEC [ 0] TO\HDJ 
TO\VEC [ 0 ] $RANK_ FROM\VEC [ 0 ] $ RANK 
TO\VEC [ l ] $ REFCNT l 
OBJ$ ADDR TO\VEC $ VDBASE 

ENDIF 
PUSHWORD ( OBJ, TO\PD ) 
RETURN 



FU:KTIO!J OCT(STRI!JG STR, SCALAR :Wi:•l, SCALAR SIGU, SCALAR W, 
SCALAR TRH1) 

*32 BIT UNSIGNED SIMPLE NUMBER OUTPUT AS OCTAL 
SCALAR Il 
FIELD FJ(0:29,31) 
STRIUG STRl[llJ 

EIJD 

n_o 
SETS(STRl,0,0) 
WHILE BTU ;'Wt'i> 0 DO 

ll_N+l 
WCD(NUM$F3+'0',STR1 :fRET{5)) 
NUM_lJUi·-1 SHI F? 3 

E11DWHILE 
OUTS TR ( STR, STRl, SIGl~, H, 1J, TRIM : FRET ( 5) ) 
RETURN 



FU:-lCTI Otl OUTBREAK ( SCALAR BLK, SL:ALAR LTE ) 
* 
* REI10VE BREAKPOIUT-TRAP PATCH 
* 

EHD 

IF LTE $ LTEFLAGS = 0 DO 
PUTBYTE ( BLK, LTE $ LTECODEPTR, LTE $ LTEISAVE ) 

EIJDIF 
RETURN 



FUUCTIOiJ OUTSTR(STRII1G STR, STRING S'l'Rl, SCALAR SIGll, SCALAR /J, 
SCALAR Wl, BOOL TRIM : TRUE) 

***** THIS THE BEGIUlHIJG OF ***** 
* * * * * COIJVERT FROt,1 ;JUl'-lBER TO STRI IlG * * * * * 
*OUTPUT STRl OUTO STR ~HTH PROPER SIGll AIJD SPACING 
* 
SCALAR BLK 

IF VJ<=0 THEil FRET( 2) 
BLK_W-\J 1-S IGn 
IF UOT TRHI THEN 

FOR I_l TO BLK DO 
',JCI(' ',STR :FRET(l}) 

ENDFOR 
EIWIF 
IF BLK<0 AIJD NOT TRIM THEN 

ELSE 

IF SIG11 THElJ 
~iCI( '<' ,STR :FRET(l)) 

ELSE 
HC I ( ' >' , S TR : FRBT ( 1 ) ) 

..... rrn IF 
vH_iJ-1 

IF SIGU THEN WCI('-',STR :FRET(l}) 
EUDIF 
IF LWT TRH1 TH:CIJ 
FOR I_l TO Ill DO 

hCI(GCI(STRl :FRE':;:'(l)),STR :FRET(l)) 
El1DFOR 
ELSE 

REPEAT 
\JCI ( GCI ( STRl: RETURN), STR : FRETURi1) 

ElJDREPEAT 
ENDIF 
RE7UmJ 



FUi~C7IOIJ mv ( STRillG STR, SCAL,\R NUl-1, SCALAR W: 9) 
*23 BIT APL INT OUTPUT AS OCTAL 
FIELD VAL(0:8,31) 

;:mo 

UUH _FIX ( I1Ul1l : FRETURt1) 
OCT ( S7R, Ui..J!:1$VAL, i'.W:1$S I Giff, 1·1, FALSE: FRET ( 3 3) ) 

Rt:TURIJ 



FUlJC~IOU P.\IR\OFF ( :mo:< ) 
* 
* EXAMIUES QUEUES OF ;lf.\ILBOX lJUtlDER 'nao:<' FOR A 
* t-1ESSAGE-RECEIVER PA.IR. IF FOUiliJ, t:iESSAGE IS 
* H.\NDED TO RECEIVER, 1HfO IS TU~1l£D ON, ATlD "i'RU £ IS 
* RETURllED. OTHERWISE, lJOTHHJG IS DOIJE Atm 
* FALSE IS RETURiED 0 

* 
VECTOR i1QHD, LlVEC 
REFERElKE 1'1BRQ, RPO, l-13D, ['1HDR 
SCALAR RPIJ, OBJ, BOX 
PROC PUT,·1SG 

* 
~BO_@ MAILBOX\TABLE [ MBOX 
t1QHD MBD • t•iBD\HQHD 
tmRQ _ @ ( rrno • :rno\RCVQ 

* 
IF LEUG'I'H ( l-1BR<J ) = 0 OR l·1SG\l'JJLL ( MQHD ) DO 

RETU~IJ FALSE 
ELSE DO 

!lVI:C DEQUEUE\HESSAGS HBOX 
1v1l:JDR IISG\HDR ( [lVEC ) 
RPN - DEQU-2:UE\RECEIVER ( :rno:{ 
HPD _@ PROC\TABLE [ RPN ] 
DELIVERY\CHECK ( MVEC ) 
PUTMSG MBD • MBD\PUTM 
OBJ PUTMSG ( RPN, MVEC, ~BOX 

* 
DOX APL\IllTEGBR ( trno:{ 
PUSHWORD ( BO~, RPD ) 
PUSHWORD ( OBJ, RPO ) 
ATTN\RESUME ( RPO ) 
IF DB\PN = RPN DO NO\DB 
R?D • PD\STOPPED FALSE 
RETURil 'I'RUE 

Elm IF 
i:::UD 



FUIJCTIO~l PARAii ( 1J 

* 
* RETUR:JS NTH I TEt,1 FRO11 TOP OF STACK OF APL PROCESS 
* VHTH GIVE!l PD • GIV:SN TH.\T P HAS JUST DONE AiJ 
* ATTElJ'l'IOU-TRAP, THIS IS THE ilTH PARAi1ETER OF THE 
* SERVICE CALL 

* 

END 

SCALAR I IJDEX 
VECTOR DTSEG 
REFERLIKE STATE\AREA 

* 
QTSEG _ TRAP\PD. PD\DTSEG 
STATE\A:il.EA _ FHlD\STATE ( DTSEG 
INDEX_ STATC\AREA.SA\LTOP + STATE\AREA. SA\SBASE - N 
RETUrtN DTSEG [ ItJDEX ] 



FUlJCTION PCPROC () 

* 
* 'PC' C0[1dAlJD: PRIIJT CODE AND LTE CORrtESPo;_mING TO LIIJE ADDRESS 

* 
VECTOR A, S 
SCALAR FIRST, LAST, I, B, L 

* 
IF cr.10,,1ov.:::; ( IPTRl : FrtE'I'URN ) DO 

S DBSEG 
B IPTRl. BLOCi< 
L IPTRl. LliJE 
IF LTEGET ( S, B, L :FRETUaN ) DO 

* 
* PRiiJT L'l'E 

* 
SOU'I' "LT:2: = II ) 
IOUT LTE $ LTEISAVE,, 8 
IOUT LTE $ LTEFU\GS,, 8 
T CJ....:T LTE $ LTECODEV.2R, , 
* 
* LOCA'l'E CODE ( IF AiJY ) 

* 
FIRST LTE $ LTECODEPTR 
IF FIRST# LTENULL DO 

LAST LTElWLL 
1JHILE LAST = L':'ElWLL DO 

L L + 1 

) i COU'l' ( 
); CCUT ( 
8 ); CRLF 1 

IF LTEGET ( S, B, L :FRETURN DO 
LAST LTE $ LTECODEPTR 

ELSE DO 
LAST BLKSIZE ( CDS:C:G, u) * BP1J 

E~WIF 
ElW\iHILE 

* 
* PRilJT CODE 

* 
SEL,i IlJDOi/l ( CCD"l'✓ ElDO\i, CDSEG, B ) 
A _ BY'i:'EVEC ( CCOIHlJDOW 0 BARRAY ) 
FOR I FIRST TO LAST-1 DO 

IOU'i:' ( A [ I ] , , 8 
IF I REM 4 = 3 DO 

CRLF ( 1 
ELSE DO 

COUT ( ' ' ) 
ElJDIF 

ElJDFOR 
CRLF ( l 

EllDIF 
RETUR~J 

ENDIF 
ElWIF 
FRETURU 



FU:JCTI OiJ PEEL ( S':'RI 11G S 

* 
* PEEL UEXT COdMA:rn FR0t1 S, Alm PUT IT IN CSTRI NG 

* 

EIJD 

SCALAR CHAR 

* 
CLEAR ( CSTRIUG 
UUTIL ( ( CHAR _ GCI ( S : RI:7U~1J) 

HCI ( CHAR, CSTRING ) 
EIWU:JTIL 
RETURIJ 

= ' ; ' ) DO 



FUNCTIOiJ PFIIJD ( P ) 
* 
* FIND THE PROCESS DESCRIPTOR FOR APL PROCESS 
* ~HTH UNIQUE-IlAf1E P 
* 

EIJD 

REFEREI1CE PD 
VECTOR C 
* 
FOR I O TO MA.XPROCS-1 DO 

PD @ PROC\TABLE [ I ] 
C DISPLAY\CAP ( PD • PD\PRCAP 
... F C $ CAP\UIJIQUE\lU\t,lS = P DO 

RCTURN I 
EimIF 

ENDFOR 
FRETURN 



FUNCTIOIJ PLl\CE\;1E:SSAGS ( OBJ, tl!:iOX, BOOL DELIVER ) 

* 
* PLACE MESSAGE OBJECT 'OBJ' IN MAILBOX 'MBOX' A~D 
* SET DELIVERY-STATUS HJFO AS II1DICATED BY 'DELIVER'. 

* 

EI-JD 

REFERE:JCE MBD, ilHDR 
VECTOR t 1V £C 
PROC GETL1SG 

* 
MBD @ MAILBOX\TABLE [ MBOX] 
GET11SG _ MBD • l1BD\GETr1 
llVEC _ GETI·1SG ( TRAP\PN, OBJ, MBOX 
UNLESS MSG\UULL ( ~VEC) DO 

1-1HDR MSG\HDR ( [,WEC ) 
.• nDR • 11SG\DEL1 VER _ DELIVER 
MHDR. MSG\SOURCE TRAP\PN 

* 
IF DELIVER DO 

TRAP\PD. PD\DCllT _ TRAP\PD. PD\DCUT + l 
TRAP\PD. PD\STOPPED TRUE 

EIJDIF 

* 
E!,J(jLJEUE\M:SSSAGE ( MVEC, :1aox 

ENDUIJLESS 
RE'I'U:~n 



FUNCTIOi:~ PLADDR ( SCALAR FlJ, Scl\LAR Lil ) 

* 
* PRINTS LINE ADDR OF LHJE 'LU' IN FUNCTIOI1 'FN' 
* 

EI1D 

STRING FUUC [ IDLENGTH 
* 
FUAME ( Fll, FUIJC 
SOUT ( FUIJC ) 
COUT ( ' [' ) 
IOUT ( Ln - 1 
COUT ( '] ' ) 
RETURIJ 



FUNCTION PROCSETUP ( SCALAR PU, MAXB ) 

* SETS UP PROCESS iWlWER PIJ 

REFERENCE PD, PMBL 
STRING DATANAME [ Fl1A~1Et•1AX 
STRING DATATAIL [ TAILSZ ] 
REFERE11CE HOR 
* 
* 
SEUHNDOW ( GOB'IJillOO\J, DBSEG, GLOBLK 
HOR @ ( GOBWHlDOH. 3l\RRAY ) [ 0 ] 
GVSIZE HOR.VRGAPTR 

* 
DTSIZE GVSIZE + ABSIZE + STSIZE 

* 
PD @ PROC\TABLE [ PN ] 
PD • PD\STOPPED _ FALSE 
PD • PD\DCNT _ 0 
CLEAR\TRAP ( PD) 
IF HAXB < 0 OR MAXBOXES < ~AXB DO 

FRETURi.1 
ELSE DO 

P1'1BL @ ( PD • PO\HBOXLIST 
...,M,\I<E\STRING ( PMBL, L•:AXB ) 

ENDIF 

* 
CLEAR ( DATATAIL ) 
C!lS ( DATATAIL, PN 

.,.. SEGNAME ( O,\TAI1AM:C::, DAT,1TAIL 
SCOPY ( DATA;1A,1E, DATATAIL ) 
A.r'r'Elrn ( DATAi.1A~1E, "ARS" ) 

* 
NE'iJ\SEGt··lEIJT ( DATAn,'.fr1E, DTSI ZE ) 
OPEIJ\LOCKED ( PD • PD\DTCAP, DATAUAI·1:C:: 

* 
APL \CREATE ( PD • PD\PRCAP, DATA:~AME, CODENA11E, RCODENAME ) 

* 
RETUR11 

END 



FUlJCTIOlJ PROMPT() 

* 
* PRO[lPTS 'I'HE USZR AT THE COUTROLLIUG TERMINAL, IF THIS 
* HAS ~WT ALREADY 13.2EU DOiJE. 

i::lJD 

STRING P II 

* 
IF NOT PROMPTED DO 

SOUT ( P ) 
PROHP'I'ED TRUE 

ENDIF 
RETURI'J 

ti 



FUNCTION PUSHWORD ( SCALAR il, R~FERENCE PD ) 
* 
* PUSH WORD iJ OUTO STACI( OF IUDICATED PROCESS 
* 

EilD 

SCALAR LTOP, SBASE 
VECTOR DTSEG 
REF:EREIKE STATE\T\REA 
* 
DTSEG _ PD . PD\DTSEG 
STATE\AREA FIND\STATE ( DTSEG 
LTOP STATE\AREA. SA\LTOP + l 
SBASE STATE\AREA. SA\SBASE 
DTSEG [ LTOP + S3ASE] W 
STATE\AREA. SA\LTOP LTOP 
RETURil 



FU~CTION PUTBYTE ( SCALAR Fll, SCALAR ADDR, SCALAR BYTE ) 
* 
* PUT CODE BYTE IUTO USER CODE S:CGM211T AT 
* F-BASE REL ADDRESS IN FUi:~CTIOU FU 
* 

VECTOR A 
* 
S::::LHIIlDO'iJ ( CCDiHiJDOH, CDSEG, Fll $ FUBLK ) 
A BYTEVEC { CCDWIIJDOH. BARRAY ) 
A ( ADDR) BYTE 
RETURN 



FUlJCTION PUT,l\FILS(P, VEC'I'OR ,lV:i::C, BO:{) 
1C 

*PUT APL-OBJECT Ft<Od FILE GIVEU BY BOX IIlTO ADDRESS SPACE OF 
* RECIEVER (PROCESS P); ENQUEUE DUMMY ~ESSAGE V~CTOR 'MVEC' 
* A:JD Rt'I'URIJ APL DESCRIPTOR \lORD FOR OBJEC'i'. 
*RE'I'URN PSEUDO APL-CHARACTER '377B' ON EOF. 
* 
CONSTANT APLEOF_2000000377B 
~CALAR OBJ, HDl, ASIZE 
VECTOR DTSEG, AVEC 
FIELD RANl(0:8,15), S1ZE(0:l6,Jl), REFC~T(0:0,15), 

ADDR2SS(0:16,31), IJEL'I'S(0:16,31) 
REFERENCE FD, PD, MBD, FILE 
STRING ASTR 

* 
ElJQUEUZ\!1ESSAGE ( ['!VEC, l30X) 
I1BD_@l'lAILBOZ\TABLE[BOX] 
FD_@FILE\TABLE[MBD.HBD\AOBJ] 
FILE_@FD°FD\RING 
OBJ_GCI(FILE:APLEOF) 
ASIZE_0 
* 
IF OBJ$APL\TYPE=TYPE\ARRAY THEiJ 

PD_@2ROC\TABLE[P] 
DTSEG_PD.PD\DTSEG 
HDl_GCI(FILE) 
AVEC_APLHAKE(DTSSG,HD1$SIZE) 
* 
ASIZE_HD1$SIZE 
AVEC$VDSIZE_ASIZE+l 
SETSTRING(ASTR,AVEC) 
SETS(ASTR,0,1) 
FOR I_2 TO ASIZS DO 

WCI(GCI(FILE),ASTR) 
ENDFOR 
AVEC [0] SR.l\IlK_HD1$RA~JK 
AVEC [ 1] $REFC1JT_l 
* 
OBJ$ADDRESS_AVEC$VDBAS£ 

ENDIF 
RETURH OBJ 

Erm 



FUNCTION PUTH\NORl:l ( p' VECTOR ilVEC' rrnox ) 
* 
* PUT APL OBJECT IiJ 'NVEC' INTO ADDRESS SPACE OF 
* RECEIVER ( PROCESS NUtIBER 'p' ) , RELEASE 'I1VEC', AND 
* RETU~N ."-\PL DESCRIPTOR ~JORD FOR OBJECT. 
" 

Erm 

SCALAR OBJ, ASIZE 
VECTOR DTSEG, AVEC, ABODY, [·1BODY 
FIELD ADDRESS ( Q: 16,31 ), SIZE ( Q: 16,31 ), .. 

RANK ( Q: 8,15 ), REFCNT ( Q: 0,15 ) 
REFERElKE PD 
* 
PD_@ PROC\TABLE [ P ] 
OBJ MVEC [ MSG\DISP] 
IF OBJ$ APL\TYPE = TYPE\ARRAY DO 

DTSEG PD. PD\DTSEG 
ASIZE _ MVEC [ MSG\DISP + 1 $ SIZE 
AVEC APLMAKE ( DTSEG, ASIZE 
* 
ABODY 
l'luODY 
* 
VCOPY 
* 
* 
AVEC 
,'WEC 
* 

0 
1 

SUBVEC 
SUBVEC 

AVEC, 1, ASIZ2-l 
MVEC, ;JSG\DISP+2, ASI ZE-1 

ABODY, M3ODY ) 

$ ?.AIH( ['IVEC [ MSG\DISP + l ] $ RAUK 
$ REFCJT 1 

C3J $ ADDaESS AVEC $ VOBASE 
E!WIF 
FREE ( MSG\SPACE, MVEC ) 
RETURN OBJ 



FUi.lCTION PUTii\QUAD ( P, VECTOR '.-1VEC, i'iBOX ) 

* 
* COlJVERT CHARACTER STRING Ill VECTOR 'MVEC' II1TO ,"\PL FORMAT 
* NUl'1BERS AllD CHARACTERS l\ND PUT IT IIJTO APL VECTOR IN 
* ADDRESS SPACE OF RECEIVER ( PROCESS iJUMBER 'p' ). RELEASE 
* ;WEC AIJD RETURN APL DBSCiUPTOR HORD FOR OBJECT 

* 
SCALAR OBJ, ASIZE, MSG\APLSIZE 
VECTOR DTSEG, AVEC, HSG\BUF 
FIELD SLOP ( 0: 2,7 ), SIZE ( 0: 16,Jl ), RANK ( 0: 8,15 ), •• 

REFCNT ( 0: 0, 15 ) , iJELTS ( 0: 16, J 1 ) 
REFERENCE PD, MSTR 

* 
PD_@ PROC\TABLE [ P 
MSTR _ SETREFSIZE ( @ MVEC [ MSG\DISP], J ) 
A::;I ZE _ LENGTH ( l1STR ) 
HSG\APLSIZE _ 0 
t1SG\BUF _ 11AKE ([01SG\SPACE, ASIZE+J ) 

L: FUK I 1 TO ASIZE DO 
l·lSG\BUF [I] _ APLCSU ( i1STR : APL \CHAR ( GCI ( MSTR: EXIT L ) ) ) 
:'-1SG\APLSIZE _ I 

EiJDFOR 
IF MSG\APLSIZE = 1 THEN 

OBJ MSG\BUF[l] 
ELSE 

DTSEG _ PD ■ PD\DTSEG 
AVEC APL!1AI-CE ( DTSEG, MSG\APLSIZE+J ) 
AVEC[0]$RAIH-C _ 1 
AVEC[1]$REFCNT 1 
AVEC [ 1] $1JELTS l'ISG\APLSIZE 
AVEC [2] _ APL\I:.JTEGSR ( HSG\APLSIZE 
FvR I 1 TO MSG\APLSIZE DO 

AVEC[I+2] _ ilSG\BUF[I] 
EiWFOR 
OBJ_ APL\ARRAY ( AVEC 

ElWIF 
FREE ( HSG\SPACE, t·lSG\BUF) 
FREE (!1SG\SPACE, '.WEC) 
RETURU OBJ 

END 



FUlJCTIOl1 PUT:1\QUOTEQUAD ( P, VECTOR [1VEC, [tao:{ ) 

* 
* CONVERT CHARACTER STRING IN VECTOR 'MVEC' INTO AN APL 
* CHARACTER ARRAY OR SCALAR i',ND PUT IT INTO THE 
* ADDRESS SPACE OF RECEIVER ( PROCESS lWMBER 'P' ) • 
* RELEASE 't1VEC' AUD RETURI~ APL DESCRIPTOR WORD FOR OBJ:CCT. 
* 

Erm 

SCALAR ASIZE, OBJ 
VECTOR DTSSG, AVEC 
REFERENCE PD, ~STR 
FIELD RAUK ( O: 8,15 ) , KCFClJT ( O: 0,15 ) , i1ELTS ( Q: 16,31 ) 

* 
PD_@ PROC\TABLE [ P 
!'lSTR SETREFSIZE ( @ HVEC [ MSG\DISP ] , 3 ) 
A.SIZE _ LEUGTH ( MSTrt ) 
IF ASIZE = l THEll 

OBJ APL\CHAR ( GCI MSTR) ) 
ELSE 

DTSEG PD . PD\DTSEG 
AVEC APLLJAKE ( DTSEG, ASIZE + 3 ) 
... VEC O ] $ RAIJ.,< l 
AVEC l] $ REFCNT l 
AVEC l ] $ UELTS ASIZE 
AVEC 2 ] APL\INTEGER ( ASIZE ) 
rOR I l TO riSIZE DO 

AVEC [I+ 2 _ APL\CHAR ( GCI ( NSTR) ) 
E::DFOR 
OBJ APL\ARr<.AY lWEC 

ElJDIF 
FREE ( 11SG\SP ACE, r•lVEC ) 
RETURN OBJ 



FUNCTION PVPROC() 

* PRINT VARIA3LE CO[,'fr1Ai.JD 

REFERE!KE STE, STATE\ARE.Z\, MST 
CONSTAin 'I"iPE\IPV~ _ 4 
FIELD IPW\SEG ( Q: 15,15 ), IPW\ADDR ( Q: 16,31 ) 
SCALAR FD, TYPE, ADDR, VAL 
BOOL FOU:m 
STRING Vi:lAME [ IDLEIJGTH ] , Flrn['lE [ IDLENGTH ] 
VECTOR DTSEG, M 

DB\CHECK 
Cf'lDARG ( V:JAt•'1E 
G!D1\RG ( Fi'JAHE 
FOU~lD FALSB 
IF LENGTH ( FNAME) > 0 DO 

STE _ STEFIND ( fiJAf.1E, GLOBL}( : FRETURN ) 
1: STE ■ STYPE = SFUNC DO 

FD STEFUIJCD ( STE) 
.... LSE DO 

FRETURiJ 
ElWIF 
FOUiJD TRUE 

STEFIND ( VNAWE, FD :FOU~D _ FALSE & LEAVE ) 
EZWIF 

IF lWT FOU:m DO 
FOUND TRUE 
STE STEFIIJD ( VUAME, GLOBLK : FOU?W _ FALSE & LEAVE ) 

I:NDIF 

DTSEG DB\PD. PD\DTSEG 
STATE\AREA _ FIND\STATE ( DTSEG ) 

IF FUUND DO 
TYPE STE. STYPE 
IF TYPE= SVAR DO 

ADDR STE ■ SVAL 
IF STE. SLG DO 

ADDR ADDR + STATE\AREA. SA\SBASE + STATE\AREA ■ SA\LBASE 
ElJDIF 
VAL_ DTSEG [ ADDR] 
IF VAL $ APL\TYPE = TYPE\IP'.i DO 

ADDR _ VAL $ IP~J\l\DDR 
IF VAL$ IPW\SEG = 0 DO 

ADDR ADDR + STAT£\AREA. SA\SBASE 
ElWIF 
VAL DTSEG [ ADDR] 

EIJDIF 
IF VAL= APL\UUDEFINED DO 

[·lESSAGE ( II ( UNDZFI NED) &M II 
ELSE DO 

M _ GETH\CONV ( DB\PN, VAL, 0 ) 



fiJD 

IF [,1S G\IJULL ( 1,1 ) 7HEU 
CRLF () 

ELSE 
UST SETREFSIZE ( @M[MSG\DISP], 3 ) 
SOUT MST); CRLF{) 
FREE ( [lSG\SPACE, M ) 

ENDIF 
EIWIF 

ELSE DO 
FOUUO 

ENDIF 
EUDIF 

FALSE 

IF NOT FOUND DO 
SOUT ( VUAi,lE ) ; ERRMSG ( II lJOT FOUND&M II ) 

EllDIF 
RETURi~ 



FUNC~IOlJ QUELIVER () 
CRASH () 

END 



FUNCTION QUDELIVER() 
CRASH () 

ElJD 



FUUCTIOIJ QCJRECCIV£ () 
CRASH () 

.c.ND 



FUJCTIOiJ QRECEIVE () 
Ci<.ASH ( ) 

END 



FUN CTI OU RAIJKCURSE ( STRI:.~G r-!STR, VECTOR .'\BODY, •• 
RLEVEL, A INDEX, PROC COilV, lH DTH 

* 
* RECURSIVE FU:~CTION TO CALL 'STR\VEC' TO COiJVERT RANI<-~~-ARRAY 
* Ill 'ABODY' INTO A CHARACTER STRING, WHICH IS PUT IN 'MSTR'. 
* 'RLEVEL' IS RAIJK WE ARE ON AIJD 'AINDEX' IS rrnx:· 11-iORD IN 'ABODY' 
* TO COUVERT. 

* 

EI\JD 

SCALAR L 
FIELD RANK ( O: 8,15 
STRING CRLF "&O&J" 

* 
IF RLEVEL = ABODY [ 0 ] $ RANK THE1J 

AINDEX STR\VEC ( iiSTR, ABODY, AillDEX, COllV, ~HOTH ) 
APPEND t1STR, CRLF ) 

ELSE 
L ABODY [ RLEVEL + 1 ] $ APL\VALUE 
FOR I 1 TO L DO 

AINDEX RAI1KCUaSE ( MSTR, ABODY, RLEVEL+l, AINDEX, CONV, WIDTH : 
ENDFOR 
APPEND ( ~STR, CRLF ) 

EimIF 
RETURlJ AIIlDEX 



FUNCTION RANK\ERR ( N ) 

* APL RANK ERROR 

ll.t:SSAGE ( "Rl1.:Ji< ERROR&[l" ) 
RETURH 

EIJD 



FUIJCTIOil REAL\TIM:C() 
* 

SERVICE CALL: 
PARAt-1: norm 
ACT IOU: RETlJRi~ A;J 8 ELEt-IEIJT VECTO?.. OF THE TH1E 

* 
* 
* 
* 
* 
* 

(YEAR, l'lO11TH, DAY, HIIJUTES, SECOIWS, MILLISECONDS, 
l1ICROSECONDS ) 

CONSTA~T TS\SIZE _ 8 
VECTOR DTSEG, AVEC 
REFEREIJCE PD 
SCALAR T 
DOUBLE TIME0, TIMEl 
FIELD RANK( 0 : 8,15 ), REFCNT( 0 : 0,15 ), SIZE( 0 : 16,31 
STRING TSTR [ 30 ] 
! 1A CR O L DIV ( A , B ) ( B & CODE ( 4114 B ) & A & CODE ( 1 4 0 4 0 B ) ) 

* 

* 

PD_@ PROC\TADLE [ TRAP\PN] 
DTSEG _ PD • PD\DTSEG 
AVEC _ APLMAKE ( DTSEG, TS\SIZE + 3 ) 
AVEC[ 0 ] $RANK_ 1 
AVEC [ 1 ] $ REFCNT 1 
AVEC ( 1 ] $SIZE_ TS\SIZE 
AVEC ( 2 ] _ APL\IlJTEGER ( TS\SIZE 

CLEAR ( TSTR ) 
TIME0 _ READ\CLOCK () 
DATE\Tit'lE ( TSTH, -:::'IL!E0 
WCI ( 'X' I TSTR ) 
FOR I 3 TO 8 DO 

AVEC [ I ] APL\IIJTCGER ( CSIJ ( TSTR ) ) 
GCI ( ~.:.:TR ) 

ElJDFOR 
* C.i'\LCULl'I.TE i!ILLISECO1JO AIJD tlIGWSECOlrn 
TE1:C:l _ LllUL ( LDIV ( Tlt'!E0, 1000000 ) , 1000000 
THl:Zl _ LSUE ( TH1E0, THIEl ) 
T TIM:21 $ HORD0 
AVEC [ 9] _ APL\INTEGER ( T / 1000 ) 
AVEC [ 10 ] APL\IIJTEGBR ( T REU 1000 
EAT ( 1 ) 
PUSH\RESUME ( APL\ARRAY (AVEC ) , TRAP\PD 
Rt.:TUR:J 

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



FUllCTIOll Rt CE I VE ( ) 
* 
* S:SRVIC2 CALL: RECEIVE :IESSAGE FROfii S.!?ECI FIED llAILBOX (ES) 
* 

EI'JD 

SCALAR 30:-CES, [il30:{, LEUG7H, I 
BOOL HAVE\ASG 
VECTOR BOXVEC 
BOOL JJO\BOX 

* 
BOXES PARA:-'l ( 1 ) 

* 
IF LI:GAL ( MBOX _ SlilGLE\IIlTEGBR ( BOXES ) ) DO 

l1BO:{ _ HBOX $ APL\VALUE 
IF BO:{\EXI STS ( naox ) DO 

EAT ( 2 ) 
EIJ:JUEUE\RECEIVER ( TRAP\Pn, [1BO:< ) 
PAIR\OFF ( L'llJOX ) 

ELSi:: DO 
BADNE~vS ( IW\Oi3J\ERR ) 

EIWIF 
ELSEIF LEGAL ( BO~(VEC _ IUTEG::.:R\VECTOR ( BOXES ) ) DO 

LENGTH_ BOXVEC [ 2 ] $ APL\VALUE 
!JO\BOX _ FALSE 
FOR I OTO LEUGTH-1 DO 

MBOX BOXVEC [ 1+3 ] $ APL\VALUE 
unLESS BO:{\EXI STS ( r,mox ) DO llO\BOX TRU2 

I:IJDFOR 
IF lJO\BOX DO 

BADNZHS ( !JO\OBJ\i::RR 
ELSE DO 

EAT ( 2 ) 
HAVE\i'ISG FALSE 
FOR I 0, I+l UilTIL ( HAVI::\MSG OR I= LEUGTH ) DO 

~BOX_ BOXVEC [I+ 3 ] $ APL\VALUE 
EllQUEU.2\RECEIVER ( TRAP\PI1, !lBOX 
HAVE\MSG _ PAIR\OFF ( MBOX ) 

EUDFOR 
EilDIF 

ELSE DO 
BAD1U',1S 

ENDIF 
RETURU 

PARA>l\ERR ) 



FU,lC'I'IOi.l Rtl'lOVE ( RP, LlBOZ ) 
1< 

* RE(,'10VE PROCESS 
1

1\P' FR0:1 RECEIVER JUEUE 
* OF ;,IAILBOX NUHBER 'i'1BO2{' 

* 

EiW 

SCALAR P 
REFEREllCE MBRQ 
STRI IlG llEWQ [ MAX PRO CS 8 BIT ] 
* 
[-1BRQ _ i;J ( lll-\I LBOX\ TABLE rrnox $ l·1BD\RCVQ 
CLEAR ( llEiJQ ) 
WHILE ( P _ GCI ( MBRQ :-1 ) ) >= 0 DO 

IF P # RP DO UCI ( P, Irn\JQ ) 
EiJD1JHILE 

RETURN 



FUNCTION RESET\TIMER() 
'I< 

*SERVICE CALL: 
;,. PARA11l: APL INTEGER ( BOX m.Ji1) 
1<ACTION CHECK BOX EXIST Ano ATTACHED 2\S ThlER 
* IF BOX ON LIST , REMOVE IT AND EMPTY BOX OF ALARMS 
*FALAIL IF: IJO BO:{, BOXATTACHI.:D, BAD PARAM ,. 
SCALAR TBOX, TREMAIN 
DOUBLE THl:C 
FIELD OV( O: 0,8 ), WO( 0 ), HDl( 1 ) 
!:5TRI1JG T\LIST [H,\XBOXES 2 WORD] 
SCALAR OLDLIST 
iL'1\CRO LDIV(A,B) _ (B&CODE(4114B)&A&CODE(14040B)) 
CONSTANT CLOCK\FACTOR _ 1000 
,. 

EilD 

IF LEGAL(TBOX_SIHGLE\IUTEGER(PARAH(l) )) THEN 
TBOX_TBOX$.:\PL \ VALUE 
IF BOX\EXISTS ( TBOX) THEIJ 

IF t,'1AILBOX\TABLE [TBOX] $i1BD\ASTAT = MBD\TIMER THEN 
TREt,1AI IJ 0 
OLDLIST _ THIER\LI ST. SDRS 
IF FIND\TBOX(TBOX,T\LIST) :'HEU 

TIME_ GDD(TIMER\LIST) 
APPEIWD ( TH!ER\LIST, T\LIST) 
':'HIESTL \TBOX _ 0 
TIME_ LSUB( TIME, RTCLOCK ) 
TREMAIN_ LDIV(TIME, CLOCK\FACTOR) 
IF TREdAIIJ$OV # 0 THEVi TREMAIN 37777777B 

ELSE 
TI~ER\LIST.SDRS _ OLDLIST 
DEQUEUE\~ESSAGE( TBOX : ) 

ENDIF 
TIMER ( ) 
EAT(2) 
PUSH\RESUME ( APL\IllTEGER (TREMAIN), TRAP\PD) 

ELSE 
BADlJEWS(BOX\ATTACH\ERR) 

ENDIF 
ELSE 

BADNEHS(NO\OBJ\ERR) 
ENDIF 

ELSE 
BADNE~JS ( PARA(1\ERR) 

ENDIF 
RETURN 



FUNCTION REWIND\INFILE() 

* 
*SERVICE CALL! 
* PARA:1: FILE Ill-MAILBOX llUMBER 

* 
* 
* 

ACTION: RESET READ POINTER TO BOF 
FAILIF: BOX UOT IN-FILE-t1AILBO:{; PARAd UOT SINGLE IUTEGER; UO [,IAILBO:{ 

SCALAR I'l.i:;O:-: 
REF EREilCE MBD, FD 

* 

E.iJO 

IF LEGAL ( l-1EOX_SI1JGLE\IiJT:t::GER ( PARA!'! ( 1)) ) THEIJ 
MBOX_:-rnox $APL\ VALUE 
IF BOX\EXISTS(W30X) DO 

MBD_@MAILBOX\TABLE[HBOX] 
IF l-1BD. LlBD\ASTAT=LiBD\FI LE THEN 

FD_@FILE\TABLE[MBD-~BD\AOBJ] 
IF FD°FD\IN\BOX=MBOX THEN 

FD.FD\RIUG\IIJ_l 
EAT(2) 
ATT'.~\RESUilE ( TRAP\PiJ) 

ELSE 
B,""\DIJEViS ( NOT\FIIJBOX\ERR) 

EIJDIF 
ELSE 

BADUZ\;S ( IlOT\FI lJBOX\ERR) 
EirnIF 

ELSE 
BADlE.:\i~S ( IW\OBJ\E?,R) 

Ei:JiJ IF 
ELSE 

BADN£HS ( PARAL·1\ERR) 
r::rrnI F 
RETURi.J 



FUi.KTIO!l R;:,CALL\ERR ( i:1 ) 

*ARS_CALL E.t<.ROR 

ZIW 

SuUT ( "BAD SUPERVISOR CALL, " ) 
IF U = 0 DO 

t1ESSAGE ( "IUVALID PARA:1ETER&l'l" 
ELSEIF ll = 1 DO 

MESSAGE ( "TOO ;1A!'JY OBJEC7S &M" 
ELSEIF 11 = 2 DO 

MESSAGE ( "NO SUCH OBJECT&M" 
ELSEIF 1J = 3 DO 

HES SAGE ( "FI LI:: IS OPE:.J&M" ) 
ELSEIF i1 = 4 DO 

t'·lESSAGE ( "FI LE ALREADY EXISTS&[-'l 11 

ELSEIF n = 5 DO 
HESSAGE ( "iJAtlE 700 LOUG &tl" ) 

ELSEIF 1J = 6 DO 
MESSAGE ( "llOT FI LE-InPU7 ,,!AILBO:{&1-1" 

ELSEIF l~ = 7 DO 
l1ESSAGE ( "CMJ :WT OPEil FILE&M" ) 

ELSEIF U = 8 DO 
:,IESSAGE ( "BOX ATTACH,·E:::lJT ERROR&i-1" 

ELSEIF i1 = 9 DO 
MESS.<\GE ( "IIJ Aim OUT tlAILBOXES ARE THE SA/1E&M" ) 

ELS:SIF U = 10 DO 
MESSAGE ( "ALARll ALREADY SET&l'1" 

ELSEIF U = 11 DO 
t-'lESSAGE ( "ilOT TERt,iII~AL-I;JPUT l-'lAILBOX&M" 

ELSEIF lJ = 12 DO 
i-1ESSAG£ ( "UO SUCH TtRllIIlAL&M" 

ELSE DO 
SOUT ( "TYP:C " ) ; IOU7 ( 1J ) 

ENDIF 
RETU:{N 



FUUC'I'IOl; RSEG1JAME ( STRING S, STRII~G TAIL ) 

* 
* CONSTRUCTS RUiJTI:•1£ SEG[,li::UT 1JA[·1E FROM 'RU ilTL~AME' AIJD 'TAIL' • 
* RETURIJS Ri.::SULT IU 's'. 
* 

EilD 

SCOPY ( S, TAIL ) 
APPElW ( S, RU:lTl~A'.'lE 
RETURN 



FUNCTI O!J R!::i IiJI 'I' ( ) 

* 
* INITIALIZE APL RUNTIME SU?ERVISOR 

* 
IIHTIALIZE() 
I.i:HT ( FREEPOOL 

* 
* SET TERMillAL 1/0 £SCAPE FU:JCTIONS 

* 
\CIN _ TEST\INBUF 
\COUT _ TEST\OUTBUF 

* 
ILLEGAL\VEC $ \.lRDl _ ILLEGAL 
NULL\MSG $ VDBASE 0 
IPTRl PTRADDR ( 0 ) 

* 

* 
BUFT!UT () 
TXWIUDO\J \H:JADDR ( 0) 

.:. ~.;HNDOH. BUFFER CTXBUF 
GDBvHiWOW _ \JHJADDR ( 1) 

Go:awnmow. BUFFER GDi3i.3UF 
COBWIND0\'1 WiiJADDR ( 2) 

cumn ND0\7. BUFFER CD3BUf 
CCD\HIWOH _ HillADDR ( J) 

~CD\HIWOW. BUFFER CCDBUF 

* 
STE_ SETREFSIZE ( @ STEVEC 

* 
CTRL \ TBR/.1 _ COIJSOLE\ TERI1 ( ) 
CRLF ( 1 ) 
PROl-iPTED 
* 
ABSIZE 
STSIZE 
* 

FALSE 

2000 
500 

RUlffLAG FALSE 
LOADED FALS~ 
RTLOADED FALSE 
RTSELECT ( "ARUN" 

* 
OBJINIT () 
* 
RETURN 

END 

o l , 2 ) 

• 

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



FUiJCTION RTDrtOP ( ) 
* 
* GET RID OF CURRENT RUNTIME 

CLEAR ( RUNTNAME ) 
IF RTLOADED DO 

CLOSE ( RTXSEG $ VDCAP 
CLOSE ( RCDSEG $ VDCAP 
CLOSE ( RD3SEG $ VDCAP 

E!JDI.F 
RTLOADED 
RETURU 

FALSE 



FUNCTIOIJ R'l'SELECT ( STRIIJG RTIJ,\I1E ) 

* 
* SELECT RUI1TH1E LIBrtARY 

* 
SCALAR RGLOBLK 
REFEREI:JC:i:: ISTE 
IF RUllFLAG DO 

ERRMSG ( "ILLEGAL IiJ Rui'~Tii1E MODE&M" ) 

EIJDIF 

* 
IF STREQL 

ERRi,1SG 
t<.ETURil 

EllDIF 

* 
IF L:SlJGTH 

2RRr-1SG 
:;1::::URN 

Ei:lDIF 

* 
RTDROP () 

* 

R TUAME , PROGl~AME ) DO 
"SAHE ,'\S USER .?ROGRAt1&M 11 

RTU.:'.\ilE ) > PNAr12,1AX DO 
"i:-lAME TOO LONG&M" ) 

SCOPY ( RUUTi~,:;_;.JE , RTJAME ) 

* 
RSEGNM1E 
R::i2G;JAl1E 
R::iEGi:lAdE 

* 

RTEXT:.JA:1E, TEX7TAIL 
RCODENAMS, CODETAIL 
RDEBUG:JAtlE:, DEBUGTAIL 

OPEll\WIIlDOWZD ( RTXSEG $ VDCAP, RTEXTllAME : GOTO BADTE:{T ) 
OPE:J\LOCKEu ( RCDSEG $ VDCAP, RCODEiJA:·1E : GOTO BADCODE ) 
OPEN\vHtmmmo ( RDBSEG $ VDCAP, RDEBUG1JA,1E : GOTO BAD DEBUG 

* 
IF RTINVALID ( GLOBLK ) DO 

SOU7 ( RTN,\dE ) 
ERRMSG ( 11 GLOBALLY INVALID&M" 
...;~70 BADGLOB 

ElrnIF 

* 
RGLOBLK ?RUE@ FURUUT + GLOBLK@ FUBLK 
I S':;:'.2 _ STEFIND ( "@Ii.HT 11 

, RGLOBLK : GOTO BAD GLOB ) 
IlHTPFD _ STEFUIJCD ( IST£ ) 
I STE _ S~EFI IJD ( "@I IHT0" , RGLOBLK : GOTO BAD GLOD ) 
H1IT0PFD STEFUUCD ( ISTE ) 

RTLOADED 
RETURi~ 

* 
BADGLOJJ: 

CLOSE ( 
Bi\DO2i3UG: 

CLOSE ( 
BADCODE: 

CLOSE ( 

TRUE 

RDBSEG $ VDCAP 

RCDSEG $ VDCAP 

RTXSEG $ VDCAP 



B.i\DTEXT: 

Elm 

ERR:,'JSG ( "BAJ ?-U;JLil-1:C&U" 
CLEAR ( R~.mTLJAd.C ) 
RETURIJ 



FUNCTIOd SBP.cWC () 

* 
* SST-BREAKPOINT COt-H,1Airn 

* 
* 
* 
* 

IlOTE: DOES ilOT FIX SOLJRCE 
D0:2S noT HAYWLE r·lULT LiimS 

GlDMOVE ( IPTRl : FRETU~UJ ) 

* 
UNLESS LTEGET ( DBSEG, IPTRl-BLOC~, IPTRl-LINE :fRETURN ) DO FRETUaN 
IF LTE $ LTECODEPTR = LTE:WLL DO 

ERRMSG ( 11 lJOT A STATE:1EtJT-LI:.1z&:1 11 
) 

ELSEIF LTE $ LTEBREAK = 1 DO 
ERR[-lSG ( "BREA}(POiilT l\LREADY SET &M" 

ELSE DO 
LTE _ INBREAK ( IPTRl ■ BLOCK, LTE ) 
LTE $ LTEBREAK 1 
LTEPUT ( DBSEG, IPTRl ■ BLOCK, IPTRl ■ LINE :CRASH() ) 

ENDIF 
RETURIJ 



FUIKTIO1'1 SCALAR\COIJV ( OBJ, I1bOX ) RETUi{lHUG VECTOR 

* 
* COiJVE~T APL OBJECT 'OBJ' HJTO A CHARACTER STRING. THE 
* STRING ( PREFIXED BY ITS DESCRIPTOR) IS STORED IN 
* A NEW MZSSAGE VECTOR, WHICH IS RETURNED AS VALUE. 

* 

END 

FIELD BYTE4 ( Q: 24,31 ) 
SCALAR ~~SIZE 
VECTOR MVEC 
REFEREUCE !'lSTR 
STRING STR [ 20 
STRiiJG CRLF 11 &i1&J 11 

* 
CLEAR ( STR 
IF OBJ $APL\ :'Y PE = TY PE\CHAR TH.C:;J 

\'/CI ( OBJ$APL\VALUE, STR) 
ELSE 

MAX\COUV _ CFORL1AT 
G\JD ( STR, OBJ) 

EHDIF 
IF MAILBOX\TABLE[MBOX]$MBD\GETM = GETM\QUAD THEil •• 

APPEND( STR, CRLF) 
\JSIZE _ ( LEIJGTH ( STR ) + 3 ) / 4 
MVEC _ MAKE ( MSG\SPACE, MSG\SIZE ( WSIZE + 3 ) ) 
~,1sTR liSG\SETSTRiiJG ( [WEC ) 
SCOPY ( MSTR, STR ) 

* 
RETURi:J dVEC 



FUUCTIOU SEGIJAI12 ( STRHlG S, STRING TAIL ) 

* 
* COi:lSTRUCTS SEGllEUT UA~lE FROt1 'PROGllAi·lE' AUD 'TAIL' • 
* RETURilS IlAi/1£ IN 'S'. 

EiJD 

SCOPY ( S, TAIL ) 
APPElJD ( S, PROGUA;1E 
RE7URU 



FUilCTIOU SELECTPROGRAd ( STRIIJG PUAI1E ) 

* SELECTPROGRA~ DROPS TH2 CURREJT PROGRAM AND PICKS UP 
* A NEiJ PROGRAM 11A'.1ED 'PUA1·1E'. IT Ft\ILS IF THERE IS 
* NO SUCH PROGRAM. 

* 
IF LEIJGTH 

ER.t\HSG 
Ri::TURN 

EIWIF 

* 
IF STREQL 

:2:RRMSG 
RETURN 

ENDIF 

* 
DROP ( ) 

* 

Pl~AME ) > PNAdEl·l,\X DO 
"NAM2 TOO LONG&M" ) 

P1L\:1E , RU:~Ti1AI1E ) DO 
"SiU'IE AS RUiJTL·lE&l'l" ) 

SCOPY ( PROGllArlE , PIJAi•II::: ) 

* 
SEGNAME 
SEGIJA,i2 
SEGUA:1E 

* 

TEXTIU,I'lE, TE:{TTAI L 
CODE:!JAi•lE, CODETAIL 
DEBUG1L\l'lE, DEBUGTAIL 

OPEll\HilWOHED ( T~{SEG $ VDCAP, 'i'EXT1JAME : GOTO i3ADTEXT ) 
OPEIJ\LOCKEU ( CDSEG $ VDCAP, CODENA~E :GOTO BADCODE ) 
OPEU\HIIWO\rED ( D3SEG $ VDCAP, DEBUGI1Al"IE : GOTO BADOE!3UG 

* 
* ilE'i/POIUT:CR ( CURREIJT , GLOI3LI( , 1 , 0 ) 

* 
LOADED 
RETURil 

* 

TRUE 

* IlJVALID PROGRAM ViA,lE •. CLEAN UP A~rn F.ll.I L 0 
BADDEBUG: 

CLOSE ( CDSEG $ VDCAP 
BADCODE: 

CLOSE ( 'i'XSEG $ VDCAP 
BADTEXT: 

EIJD 

CLEAR ( PROGNAME ) 
FRETURil 

* 

• 



FullCTIOi1 SEL'1HilDOl.i ( REFEREilCE \l , VECTOR SSG , SCALAR 3LIZ ) 
* 
* SELECTS CONTEln'S OF vHllDOH 1J 

* 

END 

SCALAR BU? 
* 
BUF \v.BUFFER 
\J.SEGMEliT SEG 
~·~. BLOCK BLK 
BUFSET ( SEG , BLK 
~-BARRAY BUFBASE 
RETURi~ 

I BUF) 
BUF l 



FUNCTIOtJ S.t:ND() 

* SERVICE CALL: S~ND MESSAGE TO SPECIFIED HAIL30X(ES) 
* 

EllD 

SE~.JD\DELIVER ( FALSE ) 
ATTN\RESUME ( TRAP\PD ) 
RETURIJ 



FUNCTION SE!lD\ALl1Rtl ( T.8O;{) 
* 
* SEND ALAR!,1 MESSAGE Tu ' TBOX' 
* 
CONSTANT ALARf1\LElJ_ 4, 

ALARM\MSG _ 20000003768 
VECTOR ALAR~_ 0, 0, 2000008, ALARM\MSG 
VECTOR tlSG 
* 

END 

1··1SG_MAKE (MSG\SPACE ,ALARL'l\LEH) 
VCOPY ( [lSG, ALARL-1) 
ENQUEUE\MESSAGE(MSG,TBOX) 
PAIR\OFF ( TBO:{} 
RETURN 



FUlJCTIOlJ SEND\DELIVER ( BOOL DELIV:CR) 
* 
* ACTUAL BUDY OF SElJO AIJD DELIVER ROUTINES. PLACES i1ESS,\GE 
* Ill DESIGilATi::D [1AILBOX (ES) Alm SERVICES RECEIVERS, IF ANY. 
* 

SCl-1.LAR BO:rns' :JSG' rmox' LENGTH' I 
VECTOR BOXVEC 
BOOL NO\I3OX 
* 
BOXES PA.RAM ( 1 
llSG PARArI ( 2 ) 
* 
IF LEGAL ( MBOX SIUGLE\INTEGCR ( BOXES ) ) DO 

MBOX MBOX $ APL\VALUE 
IF BOX\EXISTS ( MBOX ) DO 

EAT ( 3 ) 
PLACE\MESSAGE ( HSG, MBOX, DELIVER ) 
PAIR\OFF ( [,IBO:{ ) 

I:LSE DO 
BADNE~JS ( llO\OBJ\ERR 

ELSEIF LEGAL ( BOXVEC _ INTEGER\VECTOR ( BOXES ) ) DO 
LENGTH BOXVEC [ 2 ] $ APL\VALUE 
lW\BOX _ FALSE 
FOR I OTO LENGTH-1 DO 

MBOX BOXVEC [ 1+3] $ APL\VALUE 
UNLESS BOX\EXI STS ( ilBOX ) DO lW\BOX TRUE 

EIWFOR 
IF UO\BOX DO 

BADNEWS ( NO\OBJ\ERR ) 
.c.LSE DO 

EAT ( 3 ) 
FOR I OTO LEUGTH-1 DO 

ilBOX BO~{VEC [ I+3 ] $ APL\VALi.JE 
PLACE\!ESSAGE ( 11SG, !IBOX, DELIVER 

ENDFOR 
FOR I OTO LENGTH-1 DO 

OBOX BOXVEC [ 1+3] $ APL\VALUE 
PAIR \OFF ( [180:-~ ) 

ENDFOR 
ElWIF 

l:LSE DO 
BADUE1JS ( PARAl'l\ERR ) 

ENDIF 
RETURlJ 



FUNCTION SERVICES() 

* CHECKS FOR SERVICE-REQUESTS 
* A) ATTENTION TRAPS 
* B) ATTACHED TERMINAL HAS 
* 1) lWi~-EfilPTY INPUT BUFFER 
* 2) NON-FULL OUTPUT BUFFER 

* 
* TRAPS OTHER THA:J ATTEiJTIOU TRAPS .~RE PASSED 
* Oll TO "E:;RRORS ( ) II 

SCALAR PROCESS, TRAP\CLASS, TRAP\IlU!-E3ER 
SCALAR BOX, REQ, C, I, J, T 
REFERElKE TD 
MACRO ATTN\TRAP 4 Q SA\TRAPCLASS 
CONSTAUT IlCALLS 2 4; * 1'1U'.'1BER OF SERVI CE CALLS 
VECTOR ATTN\PROC [ iJCALLS ONE\BASED ] _ 

* 

CREATE\ViWCESS, DESTROY\PROCESS, 
CREATE\MAILBOX, DESTROY\MAILBOX, 
CREATE\FILE, DESTROY\FILE, •• 
ATTACH\FI LE, AT7ACH\ TERMlilAL, •• 
RECEIVE, SEND, DELIVER, •• 
SET\COllVERT, DETACH, REHIUD\IiffI LE, 
SET\ TI!lER, RESET\ 'I'I:01ER, ATTACH\TIMER, •• 
SET\SUBJ\ECHO, RE,'\L \ Tit'lE, CRECEIVE, •• 
QRECEIVE, QQRECEIVE, QDELIVER, QQDELIVER 

* CHECK FOR TRAPS 

* 
T _ CATCH\ TRAP ( ) 
IF T > 0 DO 

IF T = ATTN\TRAP DO 
IF LEGAL ( REQ _ SINGLE\INTEGER ( PARAM ( 0 ) ) ) DO 

REQ _ REU $ APL\VALUE 
IF REQ < 1 OR IKALLS < REQ DO 

BADUE\·lS ( PARA[l\ERR ) 
ELSE DO 

ATTll\PiWC [ REQ ] () 
EilDIF 

ELSE DO 
BADiJE'rJS ( PARAt'l\ERR ) 

ElJDIF 
ELSE DO 

TRAP\PD. PD\TRAF,;/ORD 
,.,., 
.I. 

EUDIF 
ENDIF 

* 



EiW 

* CHECK FOR ATTACHED TERL-il nAL I /0 

* 
FOR I 0 TO /lAXTERHS-1 DO 

TD @ TERM\TABLE [ I ) 
UNLESS TD • D\FREE DO 

J TD ■ TD\PORT 
DOX _TD. TD\IU\BOX 
UNTIL ( TEST\Ii.lPUT\Zi·1Vi:'Y 

C _ Cill ( J ) 
I.:CHO ( C, J ) 
HCI\IlSG ( C, TD 

ElJDU~1TIL 

* 
aox TD • TO\OUT\BOX 

J ) OR RCVQ\EMPTY ( EOX ) ) DO 

ULJTIL ( TEST\OUTPUT\FULL J ) OR 30X\EMPTY ( BOX ) ) DO 
C _ GCI\MSG ( TD : EXIT ) 
COUT ( C, J ) 

EUDU:-JTIL 
EUDUlnESS 

EUDFOR 
* 
* CHECK FOR 'I'D1ER ALAR:lS 
* 

7I['LCR ( ) 

* 
RETURil 



FUN CTI OIJ SET\CONVERT ( ) 

* 
* SET IUPUT-COINERSIOU dODI:.: OF SPECIFIED IL'\ILBO:{ 

* 

EID 

SCALAR B, L 
REFER EIKE liBD, TD 

* 
IF LSGAL ( I3 _ SIUGLE\IUTEG.CR PARAM ( l ) ) ) DO 

3 B $ APL\VALUE 
IF BOX\EXISTS ( B ) DO 

MBD _@ MAILBOX\TABLE [ B] 
IF rrno . f1BD\ASTA7 = [li3D\ TERf1 DO 

TD_@ TERM\TABLE[llBD-dBD\.Z\03J} 
IF B = TD • TD\IN\BOX Du 

IF LEGAL ( L _ SIUGLE\Iiffi::GER ( PARAi·l ( 2 ) ) ) DO 
L _ L $ APL\VALUE 
IF L = 0 DO 

tlBD • ilBD\PUT:I _ PUTd\QUOTEQUAD 
.Z\TT11\RESUI1E ( TRAP\PD ) 

ELS.EIF L = l DO 
MBD • MBD\PUTM _ PUTM\QilAD 
;'\T~U\RESUd.C ( TRAP\PD ) 

ELSE DO 
BAD.irn~iS ( P.c\RA11\ERR ) 

EIJDIF 
ELSE DO 

BAD;LC:iiS ( lWT\THlBO;{\ERR ) 
EllDIF 

I:LSE DO 
3AD11DI.S ( UOT\TIImO:{\BRR ) 

EllDIF 
ELSE DO 

BAD1l81iS ( PARAil\ERR 

ELSE DO 
BADi.~E1JS ( IJO\OBJ\I..:R.?, ) 

EI1DIF 
ELSE DO 

BADilEWS ( PAR,"i.il\ERR ) 
E:lDIF 
RETUrtU 



FUNCTION SET\SUBJ\ECHO() 

* SET HlPUT-COUVERSIOU i-lOD:2: OF SPECIFIED MAILBOX 

* 

EU:J 

SCAL,"\R B, L 
Rt::FSREilCE [1BD, TD 
* 
IF LEGAL ( B SIIlGLE\IUTEGER PARArl ( 1 ) ) ) DO 

~ _ B $ APL\VALU2 
IF BOX\EXISTS ( 3 ) DO 

Ml3D _@ ~AILBOX\TABLE [ B ] 
IF HBO • l·lBD\ASTAT = tlBD\TERll DO 

TD - @ TERfi\ TABLE [[-lBD. :rnD\AOBJ] 
IF B = TD • TD\IN\BOX Du 

IF LEGAL ( L _ SIIJGLE\IIJTEGER PARAM ( 2 ) ) ) DO 
L _ L $ APL\VALUE 
IF L = 0 OR L = 1 DO 

SET\ECHO (TD. TD\PORT, L ) 
ELSE DO 

BADNS1JS ( PARA:1\ERR ) 
E;rnIF 

ELSE DO 
BADI~EiJ S ( UOT\ TI iE30:{\ERR 

EiJDIF 
ELSE DO 

BADUE\i S ( iW'I'\ ':'I 11BOX\.CRR 
E:lDIF 

ELSE DO 
l3AD1-l:S,lS ( PARAt-1\.CRR 

ENDIF 
ELSE DO 

BADNEWS ( NO\OBJ\ERR 
.:...ii~IF 

ELSE DO 
BAD!J.S,1S ( PARl,!1\ERR ) 

ElWIF 
RETU2N 



FUNCTION SET\TINER() 

* 
* SERVICE CZ.\.LL: 
"'PAR,\H: 2 INTEGERS (MAILBOX ;JUr1BER, DELAY TH1E) 
*ACTIO~J: CHECK I3O:m:asT AlJD ATTACHED ;.s TH1ER t\:m IS Ei-'iPTY 
* NO SA2;1E BOX HJ LIST 
* II~SERT BOX A:m TI:n:: IlrTO LIST 
'I< CALL 'TH12R' 
*FAILIF: TIME OR BOX ILLEGAL£ 
* BO:< ALRE1\DY OIJ LIST 

* 
COllSTAIJT CLOCK\F,"\C'l'OR _ 1000 ;* APL CLOC.K UIHT =(10-3*10--6) .Q0l StC 
SCALAR TBOX, DELAY 
STRING T\LIST [t•1AXBOZES 2 HORD] 
SCALAR OLDLIST 
DOU3LE TH1E 
FI ELD NELTS ( 0: 16, 31) , iJD ( 0) 
'I< 

IF LEGAL(TBO:{ _ Sii:JGLE\Ii17EGER(PARA!,1(1))) AIJD •• 
LEGAL(DELAY_ SINGLE\INTEGER(PARAM(2))) THEN 

TBOX _ TBOX$APL\VALUE 

ELSE 

DELAY_ DELAY$APL\VALUE 
IF BOX\EXISTS(TBOX) THEN 

IF dAILBOX\TABLE [TBOX] $MBD\ASTAT = 1'1BD\TIM2R THEN 
OLDLIST TIMER\LIST.SDRS 
IF UWT so;:\EilPTY ( TBO:{) ) OR FI Im\ TBO:{ ( TBOX, T\LI ST) THEiJ 

TIMER\LIST.SDRS _ OLDLIST 
BAD:JZWS ( ALARll\SE'I'\ERR) 

ELSE 
THlER\LIST. SDRS _ OLDLIST 
THlE_LMUL (DELAY, CLOCK\FACTOR) 
TIME_LADD(TIME,RTCLOCK) 
TIME$TL\TBOX_TBOX 
IilStRT\ TIME ( 7HIE) 
TIIlER () 
EAT(2) 
ATTN\RESUME(TRAP\PD) 

E~WIF 
ELSE 

B,'\DllE\·/S ( BO:C\A'.i.'TACH\ERR) 
E!1DIF 

ELSE 
BAD11EiJS ( iJO\OBJ\ERR) 

BADtJ.C::i'IS ( PARAr1\ERR) 
EUDIF 
RETU~N 



FUi:KTIOU SFREE ( VLCTOR OBJEC7 
* 
* STANDARD FREE FUNCTION 
* 

:CIJD 

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

EilDIF 
RETUKIJ 



FUIKTIOI-1 SI11GLE\Ii.JT£GLR ( OBJ ) 

* 
* CHECK PARAMETER: IS IT A:J Ii.JTEGSR SCALAR OR A 
* O-NE-EL8llEHT HJTEGER ARRAY ? 

* 
SCALAR R, i:-l 
V:C::CTOR AVEC 
FIELD RAllK ( 0: o,15 ), llELTS ( 0: 16,31 

* 
IF OBJ$ APL\TYPI: = TYPE\IIJTEGER DO 

R.ETU~i•l OBJ 
ELSEIF OBJ$ APL\TYPE = TYPE\ARRAY DO 

AVEC ARRAY\BLOCK ( OBJ, TRAP\PD) 
iF AVEC [ 1 ] $ NELTS = 1 DO 

R _ AVEC [ 0 ] $ RAilh 
U _ A VEC [ R + 2 l 
IF U $ APL\TYPE = TYPE\INTEGER DO 

RETURil H 
EiWIF 

EIWIF 
ElWIF 
RETUR11 ILLEGAL 



FU:-JCTIOll SilM,£ ( SCAL,'\R LEiJG'I'H ) RETURlHiJG VECTOR 
* 
* STANDARD ~AKE FUNCTION 
* 

VECTOR NULLVEC 

* 
llULLVEC $ VDBASE 0 
* 
IF LE:i:lGTH > 0 DO 

RETURU lLZ"\KE ( FREEPOOL, LE:JGTH ) 
ELSE DO 

RETUrUJ lJULLVEC 
ENDIF 



FU:'1C'.I'ION SiL\I\E\STRI11G ( STRElG S, llCHARS 

* 
* ALLOCATE 'ilCHARS' B'lTES OF STORAGE FOR 
* STRI l~G S E'ROi1 STAirnARD FREEPOOL 

* 
VECTOR SVEC 

* 
SVEC SMAKE ( UCHARS/CPW + 1 ) 
SVEC BYTEVEC ( SVEC ) 
SVEC SUBVEC ( SVCC, O, NCHARS+l 
SETSTRI !JG ( S, SVEC ) 
CLEAR ( S ) 
RETUR2l 

EllD 



FUNCTION SPPROC() 

* 
* SELECT-PROGR;'l.11 CUiWiA:JD 

" 

2iJD 

XPPROC ( SELECTPROGRALI : FRETURU ) 
RETURIJ 



FU~JCTIOH SRPROC () 

* 
* SELECT-RLli.JTH1E-LIBRA~Y CQl.frlA:rn 

* 
XPPROC ( RTSELECT :FRETURN ) 
R.cTURIJ 

EJJD 



FUUCTIOIJ STEFilJD ( STRII:JG IJAi!E, SLALAR FD ) RETURIHJ.lG ~EFEREUCE 
* 
* STEFIIJD: Fiim ElVi'RY II1 SYHBOL TABLE 
* LOCA7£S SYMBOL TABLZ FOR FUlJCTIOlJ DESCRIBED BY 'FD'. 
* IT LOOKS UP 'IJA:-'i.:::' AND RETURNS A 
* REFERElJCE TO THE SYi1BOL 7ABLE EUTRY FOUHD. 

* 
* FAILS: IF S'DIBOL IWT FOUIE) 
.,, 

SCALAR HlDEX 
REFEREIJCE 'I'HI SSTE 

* 
SEL\HIJDOH ( GDB\JiilDOW, DBUGSEG ( FD $ FU.rWNT ) , FD $ FRGLK ) 
nm EX LOOKUP ( IJl\[lE : GOTO ;rnsuerr ) 
THISSTE - @ ( GDB:nrmoH -BARRAY ) [ IilDEX l 
BLOPY ( STE, THISSTE, SDISP ) 
RETU:i:Zi:,1 STE 

UOSUCH: 
FRETUR:l 



FU:KTIOIJ STLK(BUFUO,VECTCR ilAdE,SIZE) 

*LOOI( UP SlZE vJORD SYd3OL l~Af,JE STA~TING AT llA[1E 
*IlJ DEBUGGER BLOCK BUFFER IJULlBER BUFUO 
*FAILS IF iWT FOUlJD, SUCCBEDS A:rn RETURIJS SYi'1BOL TABLE RELATIVE 
*DISPLACEllI:::IJT OF EiJTRY IF FOUilD 

DI EI,JTRY, I 
DV ElJAI,lE, BUF 

*COMPUTE HASH CODE 
BUF BUFBASE[BUFlJO] 
EHTRY ABS(I1AME[0] REl-1 BUFREF[BUFilOJ -HCSIZE) + HCBASE 

*SCA:l CiiAI~J FOR i.L1ilE 
FOR ENTil.Y _ BUF [ENTRY] $SCHAIU \JlHLE ElrI'RY # 0 DO 

*COi'lPARE SIZE OF trn:,iES FOR ELlUALITY 
IF BUF[ENTRY]$SSIZE # SIZE THE~ GOTO STLKl 

*COMPARE NAMES FOR EJUALITY 
EilAHE _ SUBVEC(BUF,EIJTRY+SDISP,SIZE) 
FOR I SIZE-i BY -1 TOO DO 

IF Lrni11E[I] ti EiJAdE[IJ THEJ GOTO STLKl 
EIWFOR 
SRETUrtil EllTRY 

STLXl: EIJDFOR 
FRETLJ].~J 

EIJD 



FUUCTI Oil S'l'OVF\ERR ( iJ ) 

* STORAGE-OVERFLOH ERROR 

* 

.srrn 

IF Il = 1 DO 
[-1ESSAGE ( "OEP7H ERROR&H" ) 

ELSE DO 
t1ESSAGE "HS FULL ERROR&[-1" 

E1lDI F 
RETURU 



FUNCTI0'.1 STPROC () 

* 
* DU'.-lP SYi'lBOL-TABLE-I:lJTRY 
* 

EllD 

REFERElKE S'l'E 
SCALAR FD 
STRHlG S [ IDLElJGT!I ] , B [ IDLEilGTH ] 
BOOL FOU1JD 

* 
CUlDARG S 
CilDARG B 

* 
FOUND FALSE 
FD Fiffiim ( B: FRETURn ) 
IF FD> 0 DO 

FOUi:W 
STE 

EiJDIF 

* 

TRUE 
STEFIND 

IF UOT FOUN:J DO 
FOU110 TRUE 

S, FD :FOUND FALSE & LEAVE) 

Scrli:;' 1,._, ST£Fii.W S, GLCBLK :FOUND_ FALSE & LEAVE ) 
ElJDIF 

* 
IF FOUUD DO 

LVOUT ( "3TYPE =" STE 0 STYPE ) 
LVOLJT ( ", SFTYPt = 11

, STE. SFTYPE 
LVOUT ( ", SLG = 11

, STE 0 SLG ) 
LVOUT ( ", SPRHlITIVE = ", STE. SPRH'lATIVE 
CRLF ( 1 ) 
LVOUT ( "SVALl = ", STE ■ SVALl ) 
LVOUT ( ", SVAL2 = ", STE 0 SVAL2 
CRLF ( 2 ) 

ELSE DO 
SOUT S 
ERR,1S G ( 11 JOT Fourm&n" ) 

EUDIF 
RETUrt~l 



FU::KTION STREOL ( STRIUG S1 , STRHJG S2 ) 
1< 

* STREQL COMP,"\RES T1JO STRIIJGS FOR EQUALITY 

* 

EIJO 

STRilJG T 1, T2 

* 
IF LEIJGTH ( S 1 ) = LEIJGTH ( S 2 ) DO 

SDCOPY ( Tl, Sl ); SDCOPY ( 72, S2 ) 
vrnILE GCI ( Tl :RETURU T.?,U.C ) = GCI ( T2 :RETU?..:~ TRUE ) DO 
ElmlrnILE 

EIJDIF 
RETURU FALSE 



FUl'lCTI 0!,1 STR \ VEC ( STRHlG t1STR, VECTOR ABO DY, AI lJDEX, PROC CONV, WIDTH) 

* 
* COi.N ER T ONE i.W'll OF ARRAY. 
* 
SCALAR BIIJDEX 
FIELD RANK(0:8,15) 

BHlDEX _ABODY[ABODY[0]SRANI-C + 1]$APL\VALUE + AillDEX - l 
IF co:iv = CFORl·1AT THEU 

FOR I AINDEX TO BINDEX DO 
CMAT ( MSTR, ABODY [I] : GlAT ( [1STR, ABODY [I] ) ) 

ENDFOR 
ELSEIF CONV = IFOR[:1,-;T THEIJ 

FOR I AINDEX TO BINDEX DO 
Ii',,11).T(MSTR, ABOD'i[I], WIDTH, FALSE: CMAT([,lSTR, ABOD'i[I])) 

ElWFOR 
ELSEIF CONV = FFOR[•1AT THEll 

FOR I AINDEX TO BI1JDEX DO 
FMAT(MSTR, ABODY[I], WIDTH,SAVE\FRAC\WIDTH, FALSE 

C[·lAT(MSTR, ABODY[I])) 
END.FOR 

ELSE 
FOR I AHJDE:{ TO BIIJDEX DO 

E~AT(MSTR, ABODY[I], WIDTH, SIGDIG-1,SAVE\EXP\WIDTH,FALSE:FRETURI 
ENDFOR 

EUDIF 
RETURN BI1JDEX + l 

EiJD 



FUUCTI on Sil{ STRII1G STR, Sc ALAR :,Jui1, SCALAR \J: 12) 
*32 i3IT SIGUED SHlPLr:: IJUl13SR OUTPUT l\S OCTAL 

OCT(STR,ABS(UUU) ,lJUt1$SIGlJF,~J,TRUE :FRET(7)) 
Rr::TURl-J 

EIJD 



FU'.lCTIOil SYSTEd\ERR ( lJ ) 

* SYSTE/1 2RROR 

IF 11 = 5 Du 
l1ESSAGE ( "DOiIAIU ERROR&II" 

ELS2IF 11 = 12 DO 
MESSAGE ( "DOllE &A" ) 

ELSE DO 
SOUT ( "SYSTElI i;RROR = 3," ) 
IOUT ( J'.l ) ; CRLF() 

EIJDIF 
RETU£<.IJ 



FU:ICTI02l SZPROC () 

* 
* "SI zss II CQi,1[.1AllD 

* 
STRIIlG S [ 10 
SCALAR AB, ST 
* 
Cl1DARG s FRETURI~ 
AB cs;J ( s : FRETURI1 

* 
Cl"lDARG ( s FR:C::TJRN ) 
ST CSU ( s : FRL:TURi•J 

* 
A3SIZE AB 
STSIZE ST 
RETURN 

EllD 



FUNCTIOIJ TEST\I~JBUF ( ,.,, 

* 
* DOES BUSY WAIT FOR 
* SERVICE-REQUESTS UNTIL CHAR AR~IVES 

.CIJD 

WHILE 'l'EST\IlJPUT\Et-lPTY ( T ) DO 
SERVICES () 

E;WWHILE 
R2TUrtN 



FUNCTION TEST\OUTBUF ( T ) 

* 
* DOES BUSY iJAI T FOR SERVI CE 
* REQUES':'S UI,)TIL sp;,..cE I:J T, s 
* OUTPUT BUFFER IS AVAILABLE 
* 

WHILE TEST\OUTPUT\FULL ( T ) DO; 
SERVICES () 

EUDiJH ILE 
I;.ETURiJ 



FUi.KTIOl1 Tl:-1ER() 
* 
*CHZCK T.1IlER\LIST A:JD SEilD .'\LARt1 IF llECi::SSARY 

* 
BOOL AGAIN 
SCALAR TBO:{ 
FIELD \'Wl ( 1) 
DUU3LE TIME, CLOCK 

* 

El1D 

AGAI:l_TRu:S 
CLOCK_RTCLOCK 
WHILE AGAIIJ DO 

TH1E_GDND ( TLl:CR \LI ST: :irnTURiJ) 
TBOX_Til1E $TL\ TBO:{ 
TH1E$TL\TBOX_0 
TIME_LSUB ( TfrlE, CLOCI<) 
IF Tll1E$1i0l >= 0 THEll 

AGAiiJ_FALSE 
ELSE 

GOD ( THIER\LIST) 
IF BO:(\EXI STS ( TBOX) TBEU 

SE!W\ALAR11 ( TBOZ) 
EIJDIF 

EIWIF 
Ei-JD\-./HILE 
RETUR:'1 



FUilCTIOlJ 'i'l{AP\1:,"'.\IT ( RI:Fi::REUCE PU ) 

* 
* i/AIT FOR PROCESS \flTH GIVi:l~ PD TO GET AIJ ERiWR TRAP 

* 
WHILE PD • PD\TRAPWORD = 0 DO 

SERVICES() 
EllD\'JHILE 
RETu,·rn PD • PD\ TRAPiJORD 

EllD 



FUNCTIOiJ TWD(STRIUG STR, SCALAR iWt:i, sc.;;.LAR w:s, SCAL,'\R o:3) 
*APL i.JU~-1BER OUTPUT El TRirHlZD F FORliAT 

FMAT(STR,l1Ul-1,\~,D,TRUi.:FRET(81)) 
RETURt1 

t:m 



FUNCTIOi'J TYPE\Ertrt ( Il ) 

* CHArt-';rnERE-:Wt13ER-EXPECTED ERROR 

:SUD 

i'JESSAGE ( "CHAR.Z\CTI:R \-rnER:C llUt1DER EXPECTEO&rl" ) 
RETURIJ 



FUIKTIOIJ UIJPR0'.-1PT () 

* 
* RETRACT PREVIOUS ViWMPT, IF Al~Y 

* 
IF PROMPTED DO 

COUT ( CARRET 
PROMPTED FALSE 

E:WIF 
RE TURI~ 



FUUCTIO;J Ui/( STRI IlG STR, SCALAR NUil, SLALAR 'vJ: 11) 
* 32 BI? u:1src;mD SHiPLE JUr'lBER OUTPUT AS OCTAL 

OCT ( STR, IJUl/1, 0, ',l, TRUE : FRET ( 6) ) 
RE?URIJ 

END 



FUNCTION VALUE\ERR ( U ) 

* UE Er<ROR 

END 

1'1.c::SSAGE ( "VALUE ElU-WR&[l" ) 
Rt.:TURN 



FUUCTION VECTOR\CONV ( VECTOR A3ODY, ~~ox ) RETURlJING VECTOR 
* 
* CONVERT VECTOR 
* 
SCALAR .:'\SIZE, 1JSI ZE, PNUll 
STRir:lG CRLF 11 &1·1&J 11 

STRING BLK2 11 11 

FIELD NELTS(0:16,31) 
VECTOR MVEC 
REFEREiJCE MSTR 

* 
ASIZE ABODY[l]S~ELTS 
WSIZE (ASIZE * 15) / 4 + 2 
l'lVEC [1AK£(l,JSG\SPACE, USG\SIZE(WSIZE + J)) 
11:::.TR _ MSG\SETSTRIIJG ( MVEC) 

* 

EiJD 

ASIZE 
PilUi·1 
FOR I 

IF 

ASIZE +2 
FALSE 

3 TO ASIZZ DO 
ABODY[I]$APL\TYPE = TYPE\CHAR 
HCI (ABODY [I] $APL\VALUE, i·lSTR) 
PiWM FALSE 

ELSE 
IF PilUH THEU 

APPEllD ( LlSTR, BLK2) 
ELSE 

PUUM 
EUDIF 

TRUE 

l·L:\X\COIN CFOR1t\T 
GWD(H.:3TR,ABODY[I]) 

EllD IF 
ENDFOR 

THEU 

IF :1AILBOX\TABLE [HBOX] $IlBD\GET;,i = GETM\QUAD THZIJ 
APPEirn( i1STR, CRLF) 

RETURN CONTRACT(dSG\SPACE, HVEC, •• 
I/1SG\SIZE( (LEllGTHU1STR) + 3)/4+3)) 



FUNCTIOl·l WCI \MSG ( C, REFEREllCE TD ) 
* 
* APPEND CHARACTER 'C' 70 CURRENT INPUT HESSAGE 
* OF TERMINAL 'TD' 
* 

SC.ZI.LAR HBO:{ 
REFERENCE MSTRING 
VECTOR (WEC 
* 
MVEC _ TD ■ TD\MVEC 

EiW 

IF MSG\NULL ( 11VEC ) DO 
lWEC _ [,lAKE ( MSG\SPACE, MSG\SI ZE ( LS:Z.W + 3 ) ) 
TD ■ TD\rlVEC _ MVEC 
MSTRING MSG\SETSTRING ( MVEC ) 

ELSE DO 
MSTRING 

ENDIF 
SETREFSIZE ( @ MVEC [ MSG\DISP], 3 ) 

* ' 
lvlBOX _ TD ■ TD\IN\BOX 
* 
IF ACTION\CHAR ( C, MBOX DO 

UNLESS C = CARRET DO 
HCI ( C, MSTRIIJG : 0 

ElWUNLESS 
i·1SG\HDR ( :WEC ) ■ ilSG\DELIVER 
* 
ENQUEUE\MESSAGE ( MVEC, MBOX) 
~A1R\OFF ( MBOX ) 
* 
TD . TD\MVEC _ lJULL \MSG 

ELSEIF C = '&Q' DO 
COUT ( '&133' , TD . TD\PORT 
~CD ( MSTRING :Q ) 

ELSEIF C = '&Y' DO 
COUT ( '&135', TD ■ TD\PORT 
CLEAR ( MSTRING ) 

ELSE DO 
WCI ( C, MSTRING :Q 

ENDIF 
RETURN 

FALSE 



FUNCTIOil HDD ( DOU3LE V, Rr;FER2UCS S) 

* 
*vlRITE DOUBLE WORD V ON FRONT OF STRii.lG Arm DECREHEt~T 

* 
SCALAR RS 

* 

END 

RS_S 0 SDRS 
PU?F ( S. SDVD, RS: F:rnTURIJ) _ V 
S.SDRS_RS 
SRETURH 



FU!~CTION WDI ( DOUBLE V, Rt:FEREHCE S) 
* 
*WRITE DOUBLE-~JORD V Or~ REAR OF STRING l\ND I NCREMEN'r 
* 
SCALAR RS 

END 

RS_S.SDRS 
PUTR(S.SDVD,RS:FRETURIJ)_V 
S.SORS_RS 
SRETURi~ 



FU~JCTION XPPROC ( PROC GETPROGR.Z\M ) 

* 
* XPPROC £:{TRACTS PROGRA~·1 HAME PROE·l COlli·1AilD LI:~E, 
* AilD GETS THAT PROGRAn USING 'i'HE F,.rnCTIOU PASSED, 
* ;,iHICH SHOULD BE EITHER :J:CWPROGRA1'1, SELECTPROGRAil, OR 
* R'i'SELECT. 

* 
SCALAR CH.z\R 

* 
CLEAR ( TARGET 
IF ALPHABETIC ( CHAR G:i.JBCI CSTRING : FRETURIJ ) ) DO 

WHILE ALPHANUilERIC ( CHAR DO 
WCI ( CHAR, TARGET ) 
CHAR_ GCI ( CSTRING :NONCHAR 

ENDdHILE 
GETPROGRAM ( TARGET : GOTO BADn,:'.\.i•lE ) 
:.2TUirn 

ENDIF 
BADUAME: 

ERRt,1SG ( "BAD PROGRAil lL.~['1E&rl" ) 
Rr;TU~IJ 




