*

* GLOBALS FOR APL RUNTIME SUPERVISOR

*

MACRO BOCOL _ SCALAR
MACRO PROC _ SCALAR
MACRO REPEAT _ WHILE TRUE DO

MACRO ENDREPEAT _
MACRO UNLESS _
MACRO ENDUNLESS _ ENDIF
MACRO UNTIL _ WHILE NOT
MACRO EWDUNTIL _ ENDWHILE
MACRO MOD _ REM

ENDWHILE
IF NIOT

SCALAR CTRL\TERM;
BOOL PROMPTED;

*

* AIPU STATE-AREA

*

CONSTANT SA\SIZE _ 8

FIELD SA\SBASE ( 0: 0,15 )

FLELD SANFLAGS ( 1: 0,15 )

FIELD SA\TRAPWORD ( 2 )
FIELD SANTRAPCLASS ( 2:

FIELD SA\ROVER ( 6: 0,15 )

FIELD SA\BLOCKPTR ( 7: 0,1

MACRO FIND\STATE ( DTSEG )

*

* AIPU STACK-FRAME

*

CONSTANT SF\DSIZE _ 2
FIELD SF\LASTLBASE ( 0: O,
FIELD SF\FHDESC ( 1: 0,15

*

* AIPU FUNCTION-HEADER FIE

*

FIELD FH\CALLTRACE ( 0: 1,

FH\RESULT ( 0: 3,3 )
FH\NARGS ( 0: 16,19
FIELD FH\NCODE ( 1: 0,15 )

*

FIELD APLN\TYPE ( 0: 1,7
MACRO APLN\UNDEFINED _ (

*

CONSTANT TYPE\ARRAY _ 10B,

*

’

)
2

* PHYSICAL LINE NO OF CONTROLLING

* HAS USER BEEN GIVEN A PROMPT?

+ SA\LTOP ( 0: 16,31 )
+ SA\LBASE ( 1: 16,31 )

0,15 ), SA\TRAPWUMBER ( 2: 16,31

5 )

TERMINAL

)

(SETREFSIZE ( @(DTSEG) {01, SA\SIZE ))

15 )
)¢ SF\PCTR ( 1: 16,31 )

LDS
1 ), FH\RTHTRACE ( 0: 2,2 ), -

, FH\NLINES ( 0: 4,15 ), ..
)+ FH\MLOCALS ( 0: 20,31 )

APL\VALUE ( 0: 8,31 )
@ APL\TYPE )

TYPENINTEGER _ 40B, TYPE\CHAR _

* AIPU INSTRUCTIONS OF INTEREST

*

CONSTANT BRKOP __ 323B

208




*
* 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 ), -« PHYSICAL LINE {UMBER OF TERMINAL
TD\IN\BOX ( 2 ), -+« INPUT ATTACHED MAILBOX
TD\OUT\BOX ( 3 )., .. OUTPUT ATTACHED MAILBOX
TD\MVEC ( 4 THRU 5 TO VECTOR ), «« INPUT MESSAGE VECTOR
TD\CURSOR ( 6: 0,15 ), «« PHYSICAL CURSOR POSITION

TD\WIDTH ( 6: 16,31 ) ;* LINE WIDTH OF TERMINAL



*

* PROCESS TABLE

*

CONSTANT MAXPROCS _ 16; * MAX PROCESSES

CONSTANT PD\SIZE _ 8; * SIZE OF PROCESS DESCRIPTOR

*

VECTOR PROCNTABLE [ MAXPROCS PD\SIZE WORD ]

*

FIELD PD\BREAK ( 1: 0,0 ), - «WAS LAST TRAP BKPT (2,4)?
PD\STOPPED ( 1: 1,1 ), .15 PROCESS STOPED?
PD\PRCAP ( 1: 2,15 ), ««CLIST INDEX OF PROCESS CAP
PD\DCHNT ( 1: 16,31 ), - +MESSAGE DELIVERY COUNT

PD\DTSEG ( 2 THRU 3 TO VECTOR ), .. VECTOR DESCR OF DATA SEG
PD\DTCAP ( 3: 16,31 ), ..

PD\TRAPWORD ( 4 ), +«IHFO ON LAST ERROR TRAP
PD\TRAPCLASS ( 4: 0,15 ), ..
PD\TRAPNUMBER ( 4: 16,31 ), ..

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

MACRO CLEARNTRAP ( PD ) _ PD . PD\TRAPWORD _ O

*

* INFO ON CURRENT DEBUGGEE PROCESS

*

SCALAR DB\PN; * PROCESS HUMBER
MACRO DB\CHECK _ IF DB\PN < 0 DO FRETURHN

MACRO NO\DB _ DB\PH _ -1

REFERENCE DB\PD; * PD OF DEBUGGEE

REFERENCE DB\ENV; * ENVIRONIENT STACK FRAME FOR PV COMMAND

*
* INFO ON IMOST RECENTLY TRAPPED PROCESS
*

SCALAR TRAP\PN
REFERENCE TRAP\PD



*
* MAILBOX TABLE

*
COHSTANT HMAXBOXES __ 64;:;*LIMIT Ol NBOXES
CONSTANT MBD\SIZE _ 10;* SIZE OF MAILBOX DESCRIPTOR
*

VECTOR MAILBOX\TABLE [ HAXBOXES MBD\SIZE WORD ]
*

FIELD MBD\MQHD ( 1 THRU 2 TO VECTOR ), -.MSG QUEUE HEAD
MBD\MQTL ( 3 THRU 4 TO VECTOR }, --MSG QUEUE TAIL
MBD\RCVZ ( 5 THRU 7 ), --RECEIVER QUEUL
MBD\PUTM ( 8: 0,15 )., «« PUT-MSG FUNCTION
MBD\GETH ( 8: 16,31 ). « «GET-MSG FUNCTION
MBD\ACTION ( 9: 0,7 ), ««ARE ALL INPUT CHARS ACTION CHARS?
MBD\ASTAT ( 9: 8,15 ), « «ATTACHMENT STATUS
)

MBD\AOBJ ( 9: 16,31 ; *ATTACHED OBJECT ( IF ANY )

CONSTANT MBD\UNATTACHED _ 0, «. NOT ATTACHED
MBD\TERM _ 1, .« TERMINAL
MBD\FILE _ 2, ..

MBD\TIMER _ 3

MACRO RCVQ\EHPTY (B) (LENGTH( @ (MAILBOX\TABLE[B] SMBD\RCVQ) )=0)

*

* MESSAGES

*

VECTOR MSG\SPACE [ 2000 ]

*

CONSTANT iSG\DISP _ 3; * SIZE OF MESSAGE-HEADER
MACRO MSG\SIZE ( L ) _ ((L) + HMSG\DISP)

MACRO MSG\HDR ( MV ) _ (SETREFSIZE ( @ (MVv) [ 0 1, i1SG\DISP ))
*

FIELD MSG\NEXT ( 0 THRU 1 TO VECTOR ), «.115G QUEUE LINK
MSG\DELIVER ( 2: 0,0 }, -«.IS5 MSG TO BE DELIVERED ?
MSG\SOURCE ( 2: 16,31 ) ; *WHO SENT MSG ?

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



*

* FILE TABLE

*

CONSTANT MAXFILES _ 16; * MAX FILES

CONSTANT FD\SIZE _ 9; * SIZE OF FILE-TABLE-ENTRY

*

VECTCR FILENTABLE { MAXFILES FD\SIZE WORD 1

*

FIELD FD\CAPX ( 1 ), ««C-LIST INDEX OF FILE CAP
FD\RING ( 2 THRU 4 ), ..RING FOR SEQ FILE I1/0
FD\VEC(2 THRU 3 TO VECTOR), .-.VEC PART OF RING

FD\VEC\CAPX(3:16,31), ..CAPX FOR FILE IN RING-DES
FD\RING\IN(4:0,15), ..FILE READ-PCINTER

FD\RING\OUT(4:16,31), ««.FILE WRITE-POINTER
FD\IN\BOX ( 5 )., ««INPUT ATTACHED MAILBOX
FD\OUT\BOX ( 6 ), -« 0UTPUT ATTACHED HMAILBOX

FD\IN\MSG(7 THRU 38 TO VECTOR) ;*PHONY INPUT HMSG VECTOR

*

VECTOR FD\MSG\VECS [MAXFILES*H{SG\DISP] : *PHONY-MMSG HEADERS

CONSTANT SEGNAME\LEN _ 8
CONSTANT PAGENSIZE _ 512
*

* CREATING APL FILES

*

CONSTANT FILE\CAPX ALLOCATEN\CAP

VECTOR FILE\VEC [ 1 EXTERNAL FILE\CAPX ]




*

* DELAY-TIMER

*

FIELD TL\LTIME(1:16,31), «+«TIMER LIST LEFT PART OF TIME
TL\RTIME(Q}, +« TIMER LIST RIGHT PART OF TIME

TL\TBOX(1:
STRING TIMER\LIS

MACRO RTCLOCK

0,15) ;*TIMER LIST HMAIL BOX NUMBER
T [MAXBOXES 2 WORD] ;*TIMER LIST
CODE(416038)



* ¥ *

* % % *

NUMBER FORMATS

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

SCALAR MAX\INOT, ..
MAX\FNOT, ..
MINN\FNOT

SCALAR SAVENFRAC\WIDTH, .
SAVE\EXP\WIDTH

CONVERSION MODEZS

CONSTANT CFORMAT 0, oo
IFORMAT 1, .o
FFORMAT 2, .o
EFORMAT 3




CONSTANT IDLENGTH _ 30

MACRO MESSAGE(M)_SOUT(M)&COUT(°&J")

MACRO ERRMSG(M)_HMESSAGE(M) & ERRFLAG _ TRUE
BOOL ERRFLAG

*

CONSTANT TAILSZ _ 2

STRING TEXTTAIL _ "T"
STRING CODETAIL _ "C"
STRING DEBUGTAIL _ "D“

*

CONSTANT PNAMEMAX _ ©

CONSTANT FNAMEMAX _ PNAMEMAX + TAILSZ

*

BOOL LOADED

STRING PROGNAME [ PHAMEMAX 1]
STRING TEXTNAME [ FNAMEMAX |
STRING CODENAME [ FNAMEMAX 1
STRING DEBUGNAME [ FNAMEMAZX ]

*

BOOL RTLOADED

STRING RUNTHNAME [ PNAMEMAX 1
STRING RTEXTHAME [ FNAMEMAX ]
STRING RCODENAME [ FNAMEMAX ]
STRING RDEBUGHAME [ FNAMEMAX

*

MACRO NBLOCKS _ DIRSIZE(TXSEG) - 1
MACRC INVALID(B) _ NOGOOD(TXSEG,B)
MACRO RTINVALID(B) HNOGOOD (RTXSEG,B)

*
*

CONSTANT LOCALLY _ 0, GLOBALLY _ 1
CONSTANT GLOBLK _ 1
STRING GLOBNAME _ "GLOBAL"

SCALAR INITPFD; * FN DESCR OF QINIT

SCALAR INITOPFD; * AND OF @INITO

*

MACRO PCHECK _ UNLESS LOADED DO FRETURN

MACRC RCHECK_UNLESS (RUNFLAG=1 OR RTLOADED)DO FRETURHN
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:
GVS1IZE, ..GLOBAL-VARIABLE AREA
ABSIZE, ..ARRAY-BLOCK-STORAGE AREA
STSIZE ;*STACK AREA

*

* STRING STUFF
*

MACRO CLEAR ( S ) _ SETS ( (S), 0, 0 )

CONSTANT BLANK _ ° “, BLANKS _ “&167°, CRESC _ “&U", ..
BLOT _ “$°, BELL _ “&G’, RUBOUT _ ‘&1377, .o
CARRET _ “&M’, NUL _ “&l140°

CONSTANT WOWCHAR _ -1

MACRO REAL ( CHAR ) ( (CHAR) # NONCHAR )

*

* GLOBALS FOR NUMBER CONVERSION ROUTIKES

*

CONSTANT EBIAS_-128

MACRO FRET(N)_FRETURN N

MACRO LMUL(A,B)_(A&CODE(4114B)&B&CODE(110408B))
MACRO DOUBLE_VECTOR

FIELD SIGNF(0:0,0), IN(0:2,2)




*

* MACHINE-DEPENDENT STUFF

*

MACRO \PUSH(A)_((A)&CODE(4114B))
MACRO \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_1, ..l FOR SIMPLE, 2 FOR QSPL
INST1_8, .. ADDR OF 1ST INST IN FUNCTION
BPW_4, «« INST BYTES PER WORD
LSZW_20 ;;*LINE SIZE IN WORDS

CONSTANT LSZ_LSZW*CPW ;;*LINE SIZE IN CHARS

STRING CSTRING[LSZ],

*

FIELD LASTCHAR(0:24,31)

TARGET [LSZ]

MACRO MORELINE (W)_ ((W)SLASTCHAR#CARRET)

*

MACRO PUSH\RESUME ( CBJ .
( PUSHWORD ( OBJ .

* INFO ON ERRORS CAUSED BY

CONSTANT CALL\ERR _ 11;

*

CONSTANT NO\ERR _ -1,
PARAM\ERR _ 0,
FULL\ERR _ 1,

NO\OBJ\ERR _ 2

*

OBJECT RETURNED FROM SERVICE CALL

PD )

PD )

& ATTN\RESUME ( PD )

SERVICE CALLS

* ERROR-CLASS

«+«NO ERROR

-«BAD PARAMETER
.- TABLE FULL

; *NO SUCH OBJECT

)

CONSTANT FILEOPEN\ERR _ 3, ««TRIED TO DELETE OPEN FILE
DUPNAMENERR _ 4, «+»TRIED TO CREATE FILE WITH SAME NAME
NAMELEN\ERR _ 5, .« NAME TOO LONG
NOT\FIWBOX\ERR _ 6,..NOT FILE-INPUT BOX
FILE\OPENING\ERR _ 7,.. CAN NOT OPEN FILE
BOX\ATTACH\ERR _ 8,..BOX ATTACHMENT ERR
SAMENBOX\ERR _ 9, ..IN AND OUT BOXES ARE SAME
ALARM\SET\ERR _ 10, ..ALARM ALREADY SET
NOT\TINBOX\ERR _ 11,..NOT TERMINAL-INPUT BOX
NONTERM\ERR _ 12 ;* NO SUCH TERMINAL

* ( NOTE: ADD ANY NEW ERRORS TC FUNCTION "RSCALL\ERR" AS WELL. )

*

* PARAMETER CHECKING STUFF

*




FIELD WRD1 ( 0 )
MACRO LEGAL ( N ) _ ((N) $ WRD1l # ILLEGAL )

CONSTANT ILLEGAL __ O
VECTOR ILLEGAL\VEC




*

* LINE POINTERS AND WIHDOWS

*

FIELD SEGMENT ( THRU 1 TC VECTOR ), BLOCK ( 2

*

*LINE POINTERS

*

FIELD LINE ( 3 ), STRNG ( 4 THRU 6 ), STARTX ( 7
CONSTANT NPTRS _ 8, PTRSIZE _ 9
VECTOR PTRVEC [ NPTRS PTRSIZE WORD ]

REFERENCE

CURRENT, SEARCH,IPTR1,IPTR2

CONSTANT NIL _ -1
VECTOR PTRNAME [ WNPTRS ] _ ..

WIL, NIL, wWIL, WHIL, ‘A, ‘B°, ‘C’, ‘D’
MACRO PTRADDR(I) _ (@PTRVECI[I])
MACRO MAKENULL(P) _ P.BLOCK _ O
MACRO NRULL(P) _ ((P).BLOCK = 0)
MACRO SETPTRADDR(P,Q) BCOPY(P,Q,PTRSIZE)

x

* WINDOWS

*

FIELD BARRAY ( 3 THRU 4 TO VECTOR ), BUFFER ( 5
MACRO BLENGTH ( W ) _ ( ( (W).BARRAY ) $ VDSIZE
CONSTANT NWINS _ 4, WINSIZE _ 6

VECTOR WINVEC [ KWINS WINSIZE WORD ]

REFERENCE

TXWINDOW,GDBWINDOW,CDBWINDOW, CCDWINDOW

MACRQ WINADDRI(I) (@QWINVECI[I])

*

)

)
)

)+

ENDX ( 8

)



*
* TEXT
*
SCALAR
VECTOR
SCALAR

*

BUFFER

Ts2
TARRAY
TLENGTH, TLINES

* GLOBAL STATE VARIABLES

*

BOOL WRAP

SCALAR

*

SCOPE

* SYMBOL TABLE STUFF

*

MMACRO ISFUNCTICON(STE)_(STE.STYPE=SFUNC)

*



EX-SIMMULATED 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

x




REFERENCE TOP
REFERENCE ENV

*

* % * *

DEBUGGER BLOCK HEADER
*

CONSTANT DBHDR _ O
CONSTANT DBHDRS3Z _ 3

*

* DEBUGGER BLOCK AND LINE-TABLE FIELDS
*
FIELD LTEISAVE ( 0: 5,12 ), ..
LTEFLAGS ( 0: 13,15 ), LTEBREAK ( 0: 13,13 ),..
LTESTEP ( O: 14,14 ), LTETSTEP ( 0: 15,15 ),..
LTECODEPTR ( 0: 16,31 )
CONSTANT LTENULL _ 0

*

* CURRENT LINE TABLE ENTRY

L

SCALAR LTE

*

* CURRENT SYMBOL-TABLE ENTRY

*

REFERENCE STE

VECTOR STEVEC [ 2 ]

L




ONSTANT FCMARKER

* O

* FIELDS IN FUNCTION DESCRIPTORS

*

FIELD FHRUNT ( 0: 20,20 ), FHRBLK ( 0: 21,31
MACRO FHNDESC(RUNT,BLK) _ OR ( RUNT @ FHNRUNT,

MACRO STEFUNCD ( E )

*

(IF(E)«.SFTYPE>1 THEN

_ 177777B; * SPECIAL LASTLBASE ON FORCED CALLS

)
BLK @ FHBLK )
(E).SVAL1l ELSE (L).SVAL2 )



MACRO DM_MACRO

D14
Di4
Did
Dl
DI1
DIl
Dl
Dt
Dl
DF

DF
DF

DI_SCALAR
DS_RING
DV_VECTOR
DC_CONSTANT
DF_FIELD
DR_REFERENCE
DEQV_ECUIVALENCE
LSH_SHIFT-
RSH_SHIFT

LEFT16(0:0,15)
RIGHT16(0:16,31)
RIGHT1(0:31,31)




DC
DC

*DEBUGGER

DF
DF
DF
DC
DF
DF

NCHWD_4:; *NUMBER OF CHAR PER WORD
NWDCOH_1; *NUMBER OF WORDS PER CONSTANT

BLOCK DECLARATIONS

VRGAPTR(0:16,31)
STFREE(2:16,31)
HCSIZE(1:16,31)
HCBASE_3
LTBASE(2:16,31)
LTSIZE(2:0,15)

*SYMBOL TABLE ENTRY DECLARATIOHNS

DC
DF
DF
DC
DF
DC
DF
DF
DF
DF
DF
DF
DF
DF
DF

SDISP_2

SCHAIN(0:16,31)
STYPE(0:0,1)
SVAR_1,SLABEL_2,SFUNC_3
SFTYPE(0:2,4)
SNULLADIC_4,SMONADIC_2,SDYADIC_1
SPRIMATIVE(0:6,10)
SLG(0:5,5)

SVAL(1:0,31)
SVAL1(1:0,15)
SVAL2(1:16,31)
SSIZE(0:11,15)

SHAMEO (2)

SWDO(0)

SPWDO0O(0:0,15)



*BUFFER ROUTINE DECLARATIONS

DC HBUF_7
VECTOR BUFBASE [NBUF VECTORS]

DM BUFSIZE(XX)_BUFBASE[XX]SVDSIZE

VECTOR BUFSEG[NBUF VECTORS]
VECTOR BUFBLK [HBUF]
VECTOR BUFREF [NBUF REFEREHNCES]

DC GDBBUF_O0,CDBBUF_1,CCDBUF_2,CTXBUF_3, TTBUF_4,TLBUF_5, TRBUF_6

DEQV GDBBASE=BUFBASE [GDBBUF]
DM GDBSIZE_GDBBASESVDSIZE
DEQV GDBREF=BUFREF [GDBBUF]
DEQV CDBBASE=BUFBASE [CDBBUF]
o 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_TTSVDSIZE

DEQV TLBASE=BUFBASE {TLBUF]
DM TLSIZE_TLBASESVDSIZE
DEQV TNBASE=BUFBASE [THBUF]
oM TlieIZE_TNBASESVDSIZE

*RUNTIME FLAG

DI RUNFLAG



* CAPABILITY SEGHMENT SLOT ASSIGWMENTS *

CONSTANT BIG _ 177777B; * MAX SIZE VECTORS *
MACRO EXT\VECTOR(V) _ ..
CONSTANT EVTEMP _ ALLOCATENCAPS(1l) !t ..
VECTOR V [ BIG EXTERNAL EVTEMP ]

EXT\VECTOR ( RDBSEG );*RUNTIME DEBUGGER SEGHENT
EXT\VECTOR ( RTXSEG );*RUNTIME TEXT SEGMENT
EXT\VECTOR ( RCDSEG );*RUNTIME CODE SEGHENT
EXT\VECTOR ( DBSEG ):*DEBUGGER SEGMENT
EXT\VECTOR ( TXSEG );*TEXT SEGHMENT

EXT\VECTOR ( CDSEG );*CCDE SEGMENT

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




*SEGMENT INPUT-OUTPUT ROUTINES

DM DBI(WW,XX,YY,2Z)_VCOPY(ZZ,SUBVEC(WW,YY,XX),XX);*READ BLOCK
DI DBO(WW,XX,YY,ZZ)_VCOPY(SUBVEC (WW,YY,XX),2Z,XX);*WRITE BLOCK

*SEGMENT ACCESS ROUTINES

DC DIRESIZE_Z2;*DIRECTORY ELEHENT SIZE

DM SEGSIZE(XX)_XX[O0]SRIGHTL6

DI DIRSIZE(XX)_XX[1]SRIGHT16

DM BLKBASE(XX,YY)_XX[(YY) LSH 1]1SLEFT16

O, BLKHEAD(XX,YY)_XX[(YY) LSH 1]SRIGHT16

DM BLKSIZE(XX,YY)_XX[((YY) LSH 1)+1]SLEFT.l6

DI BLKINFO(XX,YY)_XX[((YY) LSH 1)+1]1SRIGHT16
VF BLKINVALID(0:31,31);*CODE FOR BLOCK INVALID




*

* FREE-~-STORAGE POOL

*

VECTOR FREEPOOL

*

END

[ 500 1



FUNCTION ARS()

*

* APL RUNTIME SUPERVISOR

*

RSINIT()
*

REPEAT
COMMANDS ()
SERVICES()
ERRORS ()

ENDREPEAT

END




FUNCTION ACTIOR\CHAR {( C, MBOX )

*

*

* ARE ALL CHARACTERS ACTION CHARACTERS?
*

IF MAILBOX\TABLE [ MBOX ] $ MBD\ACTION DO
RETURN TRUE
ELSE DO
RETURN C = CARRET
ENDIF
END




FUNCTION ALL\CHAR(OBJ) RETURNING VECTOR
*

*CHECK THAT ‘OBJ’ IS ALL CHAR TYPE AND THEN RETURHN
* VECTOR DESCRIPTOR TO IT, ELSE RETURN ILLEGAL\VEC
*
SCALAR L
VECTOR VEC[4], AVEC
FIELD RANK(0:8,15), REFCNT(0:0,15), NELTS(0:16,31)
*
IF OBJSAPL\TYPE=TYPE\ARRAY THEN
AVEC_ARRAY\BLOCK(0OBJ,TRAP\PD)
IF AVEC[O0]S$RANK=1 THEN
L_AVEC[1l]$NELTS+2
FOR I_3 TO L DO
IF AVEC[I]SAPL\TYPE4TYPE\CHAR THEN
RETURN ILLEGAL\VEC
ENDIF
ENDFOR
ELSE
RETURN ILLEGAL\VEC
ENDIF
ELSEIF OBJSAPL\TYPE=TYPE\CHAR THEN
AVEC_VEC
AVEC [0] $SRANK_1
AVEC[1]$REFCNT_1
AVEC[1]$HELTS_1
AVEC[2]_APL\INTEGER(1)
AVEC[3]_OBJ
ELSE
RETURN ILLEGAL\VEC
ENDIF
RETURN AVEC




FULCTION ALPHABETIC ( SCALAR C )

IF A" <= C AND C <= “2° DO
RETURN TRUE
ELSE DO
RETURI1 FALSE
ENDIF
END



FUINCTION ALPHANUMERIC ( SCALAR C )

IF ALPHABETIC (
RETURHN TRUE
ELSE DO
RETURN FALSE
ENDIF
END

C ) OR

NUMERIC

(

¢ ) DO



FUHCTION APLCSN(STRING STR) RETURNING SCALAR
*APL VERSION OF
CONSTANT NST_10

VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
SCALAR

DOUBLE

Cl{usT
C2 [NST
c3{usT
C4 [NST
C5[NsST
Cé6[NST

16
16
16
16
16
16

"CONVERT STRING TO HNUMBER".

BIT]_A3,A3,A2,A3,7A9,A8,A9,A11,A11,A11
3IT]_A2,A2,A2,72,A8,A8,A8,A11,A11,A11
BIT]_A4,A13,A13,A1,A1,A13,A13,A10,A1,A13
BIT]_A5,A14,A7,A5,A1,A13,A13,A1,A1,A13
BIT]_Al1,A13,A6,Al,Al,A6,A6,A1,Al,Al3
BIT]_Al,Al3,A13,A1,A1,A13,A13,A1,A1,A13

ACT[6 VECTORS]_Cl1l,C2,C3,C4,C5,Co
noe, Cs, EXP,DFLAG, POW, LAB,NSIGN,ESIGH,CH, HCOUNT, B
MACRO MFSHUT(X,L)_LAB_L! CS_X! GOTO FSMT
MACRO MFSH(X)_CS

FSmMC

SCALAR VTENBASE

FIELD N

UMF (0)

X! GOTO FSii

FIELD LABF(1:16,31)

FIELD U

P(1)

MJACRO LOADFSi_FSMCSNUMF_NUM! FSMCSFRSTR_STR.SDFPTR! FSMCSLABF_LAB
MACRO UHNLOADFSM_INUM_FSMCSNUMF! STR.SDFPTR_FSMCSFRSTR! LAB_FSHCSLABF
MACRO SIGN(N)_(HNSSIGUF*-2+1)

DOUBLE

DPROD

FIELD FRSTR(1:0,15)

COWSTANT MAX_177777777778/10

*INITIALIZATION
NUM_0
EXP_0
POW_0
NCOUNT_FALSE

NSIGHN_FALSE
ESIGN_FALSE

CS_0

DFLAG_FALSE

LAB_AO
*LOAD INITIAL FS¥ CONFIGURATION
LOADFSH
*REMOVE PRECEEDING BLANKS

WHILE GCNI(STR:(CH_'X’&GOTO FSM2))="

FSHMT:

’

DO

GCI(STR: (CH_"X"&GOTO FSi2))
ENDWHILE
GOTO FSMl

*LOAD FSM CONFIGURATION ON LEAVING TERMINAL STATE AND ..

* ENTERING

HOWN-TERMINAL STATE
LOADFSH

*FINITE STATE MACHINE
CH_GCI(STR :(CH_"X’&GOTO FSi2))
CH_GCHI(STR:(CH_ "X &GOTO FSIK2))
GOTO ACTI[CLASS(CH)] [CS]

* FSM STATE-ACTION

*FAIL TO FIND NUMBER

FRET(11)
*ILLEGAL CHARACTER; BACK UP FSM TO LAST TERMINAL STATE(AO OR Al3)

FSiM:
FSi1:
FSM2:

AQ:

Al:

—— .

UNLOADFSHM

GOTO LAB




*COLLECT SIGNIFICANT DIGITS BEFORE DECIMAL POINT
A2: IF HUM<MAX THEN
NUM_HUM*10+CH=-"0"
ELSE
POW_POW+1
ENDIF
MFSH(2)
*IGNOR LEADING ZEROS

A3: MFSI(1)
*RECORD SIGN OF HUMBER
Ad: NSIGH_TRUE

MFSH(3)
*DECIMAL POINT: REAL HUMBER
AS: DFLAG_TRUE

MFSHM(4)
* EXPONENT
A6: MFSMT(7,A13)
*DECIMAL POINT: REAL UMBER
A7: DFLAG_TRUE

MESHM(5)
*COLLECT SINIFICANT DIGITS AFTER DECIMAL POINT

A8: IF HUM<MAX THEN
NUM_NUM*104CH=-"0"
POW_POW-1
ENDIF
MESM(5)
*COLLECT LEADING ZEROS OF FRACTIOHN
A9: POW_POW-1
MFSHM(6)
*RECORD SIGH OF EXPOWEHT
AlQ: ESIGHN_TRUE
MFSE(8)

*COLLECT EXPOWENT

All: EXP_EXP*10+4CH-"0"
MFSM(9)

*PDECIMAL POINT: REAL WUMBER

Al4: DFLAG_TRUE

MEFSM{6)
*EXIT WITH INTEGER OR REAL
Al3: IF NUM=0 THEN RETURN le@IN

IF ESIGH THEN EXP_-EXP
POW_POW+EXP
IF NUM<O THEN FRET(16) ;* SHOULD NEVER HAPPEN
WHILE NUM REM 10 = 0 DO
NUM_NUM/10
POW_POW+1
ENDWHILE
IF DFLAG=FALSE AND POW<8 THEN
WHILE NUM<4B7 AND POW>0 DO
HUM_NUM*10
POW_POW-1
ENDWHILE
IF NUM<4B7 AND POW=0 THEN
NUMSSIGNF_HSIGN




END

NUMSIN_1
RETURH NUM
ENDIF
ENDIF
IF POW<-47 OR POW>47 THEN FRET(12)
NCOUNT_1
WHILE NUM>0 DO
NUM_NUM SHIFT -1
HNCOUNT_NCOUNT-1
ENDWHILE
NUM_NUM SHIFT 1
VTENBASE_O
IF POW<0 THEN VTENBASE_POW+POW-48
DPROD_LMUL (NUM, FRACTEN ( POW-VTENBASE) )
NUM_DPRODSUP SHIFT -1
POW_EXPTEHN ( POW-VTENBASE ) *SIGH (POW)
POW_POW+NCOUNT
RETURN HORM (NUM, POW,NSIGN:FRET(102))




FURCTION APLMAKE(VECTOR SPACE,
*

*RETURN A VECTOR OF SIZE
*VECTOR INCLUDES HEADER,

x

SCALAR MAKESIZE) RETURNING

"MAKESIZE® FROM VECTOR
BUT EXCLUDES SLOP.

"SPACE’ .

CONSTANT MAXSLOP_4
SCALAR I
REFERENCE P
FIELD SIZE(0:16,31)
FIELD THISFREE(0:0,0)
FIELD PREFREE(0:1,1)
FIELD SLOP(0:2,7)
FIELD NEXT(1:0,15)
FIELD LAST ( 1: 16,31 )
FIELD XNEXT(0:0,15)
FIELD XLAST(0:16,31)
MACRO ROVER(SPACE) _ FIND\STATE ( SPACE ) .
I_ROVER(SPACE) :* START SEARCH AT ROVER
WHILE SPACE[I]SSIZE<MAKESIZE DO ;* SEARCH FOR LARGE

I_SPACE[I+1]S$SXNEXT

IF I=ROVER(SPACE) THEN FRETURN
ENDWHILE
P_SETREFSIZE(@SPACE(I]) ;* FORM POINTER
SPACE [P.SIZE+I] SPREFREE_FALSE
ROVER (SPACE)_P.NEXT ;* UPDATE ROVER
IF P.SIZE-MAKESIZE<MAXSLOP THER
SPACE[P.LAST+1]$XNEXT_P.NEXT
SPACE[P.NEXT+1]$XLAST_P.LAST
P.SLOP_P.SIZE-MAKESIZE ;* RECORD SLOP SIZE
P.PREFREE_FALSE ;* SET FLAG:

;* DIVIDE FREE-BLK AND MAKE EXACT

P.SIZE_P.SIZE-MAKESIZE
I_P.SIZE+I
SPACE[I~1]$SIZE_P.SIZE
P_SETREFSIZE(@SPACE[I])

SA\ROVER

TO BLK

-k
‘

UNCHAIN BLK FROi

ELSE SIZE

VECTORS

ENOUGH BLK.

:* SEARCHED COMPLETE FREE-LIST?

i* FLAG BLK-RESERVED ON NEXT BLK-.

;* PREVENT CREATION OF SMALL BLK.

FREE-LIST

PREVIOUS BLK RESERVED

;* REDUCE SIZE OF FREE BLK.

;* I BECOMES INDEX TO RESERVED BLK

;* RECORD NEW SIZE AT TAIL OF FREE BLK
;* FORM POINTER TO RESERVED BL]

P.SLOP_O ;* RECORD SLOP SIZE
P.PREFREE_TRUE ;* SET FLAG FOR PREVIOUS BLK FREE
ENDIF

P.THISFREE_FALSE ;* FLAG BLK RESERVED
P.SIZE_MAKESIZE ;* RECORD RESERVED BLK SIZE
SPACESVDSIZE_MAKESIZE ;* PACK VECTOR DESCRIPTOR
SPACESVDBASE_SPACESVDBASE+I
RETURN SPACE

END



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 WITH THESE SEGHMENTS (THE SEGMENTS

* MUST NOT BE OPEN WINDOWED AT THE TIME OF THE CALL) AND

* RETURNS A CAPABILITY FOR IT AT CAP-SEG ENTRY CINDEX

\PUSHD (\NAME\CONV{RNAME) )
\PUSHD ( \NAME\CONV(UNAME) )
\PUSHD (\NAME\CONV (DNAME) )
\PUSH(CINDEX)
TRAP(18)
RETURN

END



FUNCTION APL\DELETE(CINDEX)

\PUSH(CINDEX)
\TRAP(21)
RETURN

END



FUNCTION APLN\INIT()
*THITIALIZE THE APL MANAGER
\TRAP(17)

RETURN
END



FUNCTION APLNINTEGER ( SCALAR N )

*

* FORMAT N A> AN APL INTEGER
*
FIELD OVERFLOW ( 0: 0,8 ), SIGNED\TYPE ( 0: 0,7 )
CUNSTANT POSINT _ 040B, NEGINT _ 240B
SCALAR TYPE, VALUE
*
IF § < 0 DO
TYPE _ NEGINT

VALUE _ -H
ELSE DO
TYPE _ POSINT
VALUE _ N
ENDIF

IF VALUE $§ OVERFLOW = 0 DO
RETURN ( TYPE @ SIGHED\TYPE + VALUE @ APL\VALUE )
ELSE DO
FRETURN
ENDIF
END



FUNCTION APL\OFF(CINDEX)

\PUSH(CINDEX)
\TRAP(20)
RETURN

END



FUNCTION APL\ON(CINDEX)

\PUSH(CINDEX)
\TRAP(19)
RETURN

ENWD



FUNCTION APL\TRAP(CINDEX)

*THIS FUNCTION ELTHER RETURNS 0 OR ELSE RETURWS 1 AND PUTS A CAPABLITY
* FOR A NeWLY TRAPPED APL PROCESS AT THE SPECIFIED CAPABILITY INDEX

\PUSH(CINDEX)

RETURN \TRAP(22)
END



FUNCTION APPENDD(REFERENCE D, RwFERENCE S)

x

*APPEND DUUBLE-WORD STRING S TC D,

*

STRING T
SDCOPY (T, S)
REPEAT
WDI(GDI(T:SRETURN),D:FRETURN)
ENDREPEAT
END

UPDATING DESC OF D.



FUNCTION ARRAY\BLOCK ( OBJ, REFERENCE PL ) RETURNING VECTOR
*

* CONSTRUCT A VECTOR DESCRIPTOR FOR ARRAY-BLOCK OF

* APL-OBJECT °“OBJ’ IN PROCESS 'PD’.
*

SCALAR ADDR, ASIZE
VECTOR AVEC, DTSEG
FIELD ADDRESS ( 0: 16, 31 ), SIZE ( 0: 16,31 )
*
DTSEG _ PD . PD\DTSEG
ADDR _ OBJ $ ADDRESS
ASIZE _ DTSEG [ ADDR ] $ SIZE
AVEC _ SUBVEC ( DTSEG, ADDR, ASIZE )
RETURN AVEC
END



FUNCTION ALTACH\FILE()
*
*SERVICE CALL:
* PARAM: APLCHARS OF FILE HAME
VECTOR OF 2 MAILBOXES (IN\BOX,OUT\BOX)
ACTION: GET FILENAME,IN\BOX AND OUT\BOX FROK PARAN
CHECK IN\BOX AND OUT\BOX :EXIST,UNATTACHED,DIFF
GET NEW FILE ENTRY NUMBER
OPEN THE FILE
SET READ/WRITE POINTERS
RECORD IN\BOX AND OUT\BOX IN FILE ENTRY
ENQUEUE PHONEY HESSAGE ON IN\BOX QUEUE
FOR BOTH MAILBOXES:SET ASTAT,AO0BJ,GETHM,PUTH

* F * * F * F * * ¥ *

FILE TABLE FULL; NO FILE.
*
STRING APL\FILE[SEGHAME\LEN]
VECTOR PAIR
FIELD HNELTS(0:16,31)
SCALAR IN\BOX, OUT\BOX, FN, FILE\SIZE
REFERENCE INMBD, OUTMBD, FD
BOOL OK
*
GET\FILENAME (APL\FILE, PARAM(2) :RETURN)
IF LeGAL(PAIR_INTEGER\VECTOR(PARAM(1))) THEN
IF PAIR[1]SNELTS=2 THEN
IN\BOX_PAIR[3]SAPL\VALUE
OUT\BOX_PAIR[4]5APL\VALUE
IF BOX\EXISTS(IN\BOX) AND BOX\EXISTS(OUT\BOX) THEN
IF IN\BOXH#OUT\BOX THEN
INMBD_@MAILBOX\TABLE [IN\BOX]
OUTMBD_@MAILBOX\TABLE [OUT\BOX]
IF (INMBD.MBD\ASTAT=MBD\UNATTACHED) AND ..
(OUTMBD .MBD\ASTAT=MBD\UNATTACHED) THEHN
FN_GET\DESCR(FILE\TABLE:-1)
IF FH>=0 THEN
FD_@FILE\TABLEI[FN]
OK_TRUE

FAILIF: ILLEGAL NAME; NO BOXES; BOXES ATTACHED; BOXES SAME;

OPEN\WINDOWED (FD.FD\CAPX,APL\FILE:OK_FALSE)

IF OK THEN
*
INMBD -MBD\ASTAT_MBD\FILE
INMBD - MBD\AOBJ_FHN
INMBD.MBD\PUTM_PUTHM\FILE
INMBD «MBD\GETM_-1
*
OUTMBD -.MBD\ASTAT_MBD\FILE
OUTMBD-.MBD\AOBJ_FN
OUTHBD .MBD\PUTI_-1
OUTMBD - MBD\GETM_GETM\FILE

*

FILE\SIZE _ READ\LENGTH ( APL\FILE )

SETS(@FD.FD\RING,1, (FD.FD\VEC) [0] )
FD.FD\RINGSVDSIZE_FILE\SIZE



FD.FD\IN\BOX_IN\BOX
FD.FD\OUT\BOX_OCUT\BOX
ENQUEUE\MESSAGE(FD.FD\IN\MSG, IN\BOX)

PAIR\OFF (IN\BOX)
*
EAT(3)
ATTN\RESUHME (TRAP\PD)
ELSE
BADNEWS (FILE\OPENING\ERR)
FREE\DESCR(FD)
ENDIF
ELSE
BADNEWS( FULL\ERR)
ENDIF
ELSE
BADNEWS (BOX\ATTACH\ERR)
ENDIF
ELSE
BADWEWS ( SAME\BOX\ERR)
EWDIF
ELSE
BADHEWS (NO\OBJ\ERR)
ENDIF
ELSE
BADNEWS ( PARAM\ERR)
LiDIF
ELSE
BADNEWS (PARAM\ERR)
ENDIF
RETURN

END



FUNCTION ATTACH\TERMINAL()
*

* ATTACH SPyECIFIED TERMINAL TO SPECIFIED PAIR OF MAILBOXES
*
SCALAR TERM, TH, IN\BOX, OUT\BOX
VECTOR PAIR
REFERENCE TD, MBD
FIELD NELTS ( 0: 16,31 )
*
IF LEGAL ( PAIR _ INTEGER\VECTOR ( PARAM ( 1 ) ) ) DO
IF PAIR { 1 ] $ HELTS = 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\INTEGER ( PARA¥M ( 2 ) ) ) DO
TERM _ TERM $ APL\VALUE
IF TERM < 0 OR TERM > 31 DO
BADNEWS ( NO\NTERM\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\ACTIOW _ FALSE

MBD . MBD\ASTAT _ MBD\TERM

MBD . MBD\AOBJ _ TH
MBD . MBD\PUTM _ PUTH\QUAD
MBD . MBD\GETHM _ -1

*

INIT\BOX ( OUT\BCX )
MBD _ @ MAILBOX\TABLE [ OUT\BOX ]
MBD . MBD\ASTAT MBD\TERM

MBD . MBD\AOBJ _ TN
MBD . MBD\PUTHM _ -1
MBD . MBD\GETM _ GETHM\CONV
ATTH\RESUME ( TRAP\PD )
ENDIF
ELSE DO
BADNEWS ( PARAM\ERR )
ENDIF
ELSE DO

BADNEWS ( HNO\OBJ\ERR )



ENDIF
ELSE DO
BADNEWS ( PARAM\ERR )
ENDIF
ELSE DO
BADNEWS ( PARAM\ERR )
ENDIF
RETURN
END



FUNCTION ATTACH\TIMER ()

* % * %

*

SERVICE CALL :

PARAM: SINGLE INTEGER OF MAILBOX RUMHBER
ACTION: SET ATTACH STATUS TO MBD\TIMER

SCALAR MBOX
REFERENCE MBD

*

ENWD

IF LEGAL(MBOX _ SINGLE\INTEGER(PARAM(1))) THEN

MBOX _ MBOXSAPLA\VALUE
IF BOX\EXISTS(MBOX) THEN
IF BOX\UNATTACHED (MBOX) AND BOX\EMPTY(MBOX) THEN
MAILBOX\TABLE [MBOX] $SMBD\ASTAT _ MBD\TIMER
EAT(2)
ATTH\RESUME (TRAP\PD)
vk
BADNEWS (BOX\ATTACH\ERR)
ENDIF
ELSE
BADNEWS (HO\NOBJ\ERR)
ENDIF

ELSE

BADNEWS ( PARAM\ERR)

ENDIF
RETURN



FUNCTION ATTN\ERR ( N )
*MISSED ATTH TRAP ( SHOULD NEVER HAPPEN
MESSAGE ( "SYSTEM ERROR = 4,0&M" )

RETURHN
END



FUNCTION ATTHN\RESUME ( REFERENCE Py )

*

* RESTART APL PROCESS AFTER AN ATTH 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 STATENAREA . SA\SBASE

STACK\FRAME _ SETREFSIZE ( @ DTSEG [ SBASE + LBASE ], SF\DSIZE

STACK\FRAME . SF\PCTR _ STACK\FRAME .

*

APL\Oi#l ( PD . PD\PRCAP )

*

RETURN

SF\PCTR + 1

)



FUNCTION BADBLKNO ( SCALAR FD )

*

* CHECKS VALIDITY OF FUNCTION-DESCRIPTOR FD
*
VECTOR SEG
SCALAR B, MAXB
*
IF FD $ FNRUNT = 1 DO
SEG _ TXSEG

ELSE DO
SEG _ RTXSEG
ENDIF
MAXB _ DIRSIZE ( SEG ) - 1

B _ FD $ FHBLK
RETURN ( B < 2 OR MAXB < B )
END



FUNCTION BADINFO ( VECTOR S, SCALAR F )

x

* TEST VALIDITY OF DEBUGGER BLOCK INFO FOR FUNCTION F
* QOF DLEBUG SEGHUENT S
*

IF S § VDCAP = DBSEG § VDCAP DO
IF INVALID ( GLOBLK ) OR INVALID ( F ) DO
RETURN TRUE
ENDIF
ENDIF
RETURN FALSE
END



FUNCTION BADNEWS ( ERRNUM )

*

* SETS ERROR SWATUS OF TRAPPED PROCESS

* ( MAY LATER BE REPLACED WITH VERSION WHICH GENERATES

* A "REAL" TRAP, WHICH COULD BE CAUGHT BY OFFENDING PROCESS. )
*

TRAP\PD . PD\TRAPCLASS _ CALL\ERR
TRAP\PD . PD\TRAPNUMBEIR _ ERRHUM
RETURN

END



FUNCTION BLKEXPAND({VECTOR SxG,BLK,INCR,MV)

*EXPAND BY INCR WORDS THE SPACE ALLOCATED TO BLOCK BLK OF
* SEGHMENT SEG

*IF MV = 1 THEN MOVE CONTENTS TO END OF EXPANDED BLOCK

* IN ALL CASES, LEAVE BLKBASE AND BLKSIZE OF BLK UNCHANGED

DI TEMPBASE,OLDBASE,NEWBASE

SEGSIZE(SEG) _ SEGSIZE(SEG) + INCR

TEMPBASE _ BLKBASE(SEG,BLK)

FOR I _ DIRSIZE(SEG)-1 BY -1 TO BLK+1-MV DO
OLDBASE_BLKBASE(SEG,I)
HHEWBASE_OLDBASE+INCR
VCOPY (SUBVEC(SEG,NEWBASE) ,SUBVEC(SEG,OLDBASE), ..

BLKSIZE(SEG,I1))
BLKBASE(SEG,I)_NEWBASE

ENDFOR

BLKBASE(SEG,BLK) _ TEMPBASE

RETURN

END



FUNCTION BLKSPACE(VECTOR SEG,I)
*RETURNS SLZE OF SPACE ALLOCATED FOR BLOCK I OF SEGMENT SEG
RETURN (IF I+l # DIRSIZE(SEG) .o

THEWN BLKBASE(SEG,(I+1)) ..
ELSE SEGSIZE(SEG)) - BLKBASE(SEG,I)



FUNCTION BOX\EMPTY ( MBOX )

*

* TEST MAILBOX NUMBER “MBOX’

*

FOR EMPTY MESSAGE QUEUE

RETURN MSG\NULL ( MAILBOX\TABLE

[ MBOX ] $ MBD\MQHD )
END



FUNCTION BOX\EXISTS ( HMBOX )

x

* CHECK FOR EXISTENCE OF MAILBOX NUMBER “MBOX’
*
IF MBOX < 0 OR MAXBOXES-1 < MBOX DO
RETURN FALSE
ELSEIF MAILBOX\TABLE [ MBOX ] § D\FREE DO
RETURN FALSE
ELSE DO
RETURN TRUE
ENDIF
END



FUNCTION BOX\UNATTACHED(!MBOX)

*

*RETURN TrRUE IF BOX Is JNATTACHED

*

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

ELSE
RETURHN FALSE
EHDIF
END



FUNCTION BUFINIT()
*INITIALIZE ALL BUFFERS

FOR I _ 0 TO WBUF-1 DO
BUFSIZE(I) _ O
ENDFOR
RETURN
END



FURCTION BUFSET ( VECTOR SEG, BLK. BUY )

* SETUP BUFFER “BUF’ TO HOLD BLOCK ‘BLK’ OF SEGMENT ‘SEG’

BUFBASE [ BUF ] _ SUBVEC ( SEG, BLKBASE ( SEG, BLK ), BLKSIZE ( SEG, BI
BuFSEG [ BUF ] _ SEG

BUFBLK [ BUF ] _ O

BUFREF [ BUF ] _ REFVEC ( BUFBASE [ BUF 1 )

RETURN

END



FUNCTION CATCH\TRAP()

*

* CATCH APL TRAP, IF ANY
*
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 )
T _ STATE\AREA.SA\TRAPWORD
RETURN T
ELSE DO
RETURN 0
ENDIF
END



FUNCTION CBPROC()
*

* CLEAR-BREAKPOINT COMHMAND
x
NOTE: DOES NOT FIX SOURCE
DOES NOT HANDLE MULT LINES

* * ¥

CMDMOVE ( IPTR1 :FRETURN )
*
UNLESS LTEGET ( DBSEG, IPTR1.BLOCK, IPTR1.LINE :FRETURN ) DO FRETURN
IF LYE $§ LTEBREAK = 0 DO
ERRMSG ( "NO BREAKPOINT SET&M" )
ELSE DO
LTE $ LTEBREAK __ 0
OUTBREAK ( IPTR1.BLOCK, LTE )
LTErUT ( DBSEG, IPTR1.BLOCK, IPTR1.LINE :CRASH() )
ENDIF
RETURN
END



FUNCTION CLASS(SCALAR CH) RETURNING SCALAR
***k*x* THIS IS THE BEGINHNING OF ****x*
CONVERT STRING TO NUMBER ****

*kkkk*k

IF
IF
iF
IF
IF

CH=0" THEU
CH>="1" AND
CH="-" THEN
CH='." THEN
CH="E’ THEN

RETURN 5

END

RETURN O
CH<=’9’ THEN RETURN 1
RETURN 2
RETURN 3
RETURN 4



FUNCTION CHAT ( STRING MSTR, CHAR )

*

* APPEND CHARACTER ‘CHAR’ TO STRING “MSTR’.

*

FIELD BYTE4 ( 0: 24,31 )
IF CHAR S APL\TYPE 4 TYPE\CHAR THEN FRETURN
WCI ( CHAR $ BYTE4, MSTR )
RETURN

END



FUNCTION CMDARG ( STRING S )
x

* CHMDARG GETS THE NEXT ARGUMENT IN THE CURRENT COMMAND
* AND RETURNS IT IN S.
*

BOOL INSTRING

SCALAR CHAR

*

INSTRING _ FALSE

CLEAR ( s )

CHAR _ GNBCI ( CSTRING :RETURN )

*

UNTIL (( CHAR = BLANK ) AND NOT INSTRING ) DO
IF CHAR = “"“ OR CHAR = “:° DO

INSTRING _ HNOT INSTRING

ERDIF
WCI ( CHAR, S : FRETURN )
CHiR _ GCI ( CSTRING :RETURN )

ENDUNTIL

RETURN

*

ERD




FUNCTION CMDFIi()

*

* FINDS USER PROGRAM FUNCTION NAMED BY REXT PARAMETER
*
SCALAR FNUH
STRING FWNAME [ IDLENGTH ]
*
CHMDARG ( FNAME )
FilUM _ FNFIND ( FHAME :FRETURN )
IF FNUM < 0 DO
FRETURN
ELSE DO
RETURN FHUM
ENDIF
END



FUNCTION CMDIMOVE ( REFERENCE P )

*

* MOVE POINTER “P° TO LIWE SPECIFIED IN COMMAND

* (NOTE: KLUDGE VERSION OF EDITOR ROUTINE OF SMAE NAME )
*

SCALAR C, FD
STRING S [ IDLENGTH )
*
CLEAR ( S )
GCI ( CSTRING :FRETURN )
UNTIL ( ( C _ GCI ( CSTRING :FRETURN ) ) = “[” ) DO
WCI ( C, S )
ENDUNTIL
FD _ FHFIND ( S: FRETURN )
IF FD < 0 DO FRETURW
P . BLOCK _ FD $ FHBLK
P . LINE _ CSH ( CSTRING :FRETURN ) + 1
RETURN TRUE
END



UNCTION COMMANIIDS()

F
x
* COMHMANDS COLLECTS A TeRMINAL 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 CHMDLIRNE
STRING CMDBUF [ LSZ ]

*

* COMIMAND TABLES

*

CONSTANT NCMDS _ 12

VECTOR CHMDS [ NCHMDS ] _ ..
‘SsP’, ‘SR’, ‘SB’, ‘CB’", ‘DO, ..
‘Go", ‘PC’, ST, “EX"y ‘PV’,..
‘DB, “SZ°

*

VECTOR CHMDPROC [ NCHMDS ] _ .-
SPPROC, SRPROC, SBPROC, CBPROC, DOPROC, ..
GOPROC, PCPROC, STPROC, EXPROC, PVPROC,..
DBPROC, SZPROC



*

* COMMAND LOOP
*
ERRFLAG _ FALSE
SUCCESS _ FALSE
PROMPT ()
IF TEST\INPUT\EMPTY() DO RETURN
EDITLINE ( CMDBUF :GOTO BADCOM
PROMPTED _ FALSE
SDCOPY ( CHMDLINE, CHMDBUF )
GCD ( CMDLINE )
WHILE LENGTH ( CMDLINE ) > 0 DO
SUCCESS _ FALSE
PEEL ( CMDLINE )
*
CMD _ 0
FOR I _ 1 TO 2 DO
CMD _ OR ( CMD LSH 8, GCI
ENDFOR
*
FOR I _ 0 TO NCHMDS - 1 DO
IF CMD = CMDS [ I ] DO

)

( CSTRING

CMDPROC [ I ] ( :GOTO BADCOHY )

SUCCESS __ TRUE
ENDIF
ENDFOR
BADCOI:
IF NOT SUCCESS DO

ERRMSG ( "INVALID COMMAND&M" )

ENDIF

IF ERRFLAG DO CLEAR ( CMDLINE )

ENDWHILE
RETURN

END

:GOTO BADCOH )

)



FUNCTION CRASH()
*

* FATAL ERROR
*

MESSAGE ( "CRASH!"
END

)

-
’

BREAK



FUNCTION CREATE\FILE()
x*
*SERVICE CALL:
*  PARAM: APL CHARS OF FILE NAME
* ACTION: GET HAME FROM PARAM, CREATE FILE WITH NAME.
* PAILIF: ILLEGAL NAME; EXISTING FILE WITH SAME NAME.
*
STRING APL\FILE [SEGNAME\LEN]
BOOL OK
*
GET\FILENAME (APL\FILE, PARAM(PAGE\SIZE) :RETURN)
OK_TRUE
CREATE\SEGHMENT(APL\FILE, 1:0K_FALSE)
IF OK THEN
OPEN\WINDOWED ( FILE\CAPX, APL\FILE : OK _ FALSE )
IF OK THEN

FILENVEC [ 0 ] _ 1
EAT(2)
ATTH\RESUME ( TRAP\PD)
cLLSE
BADNEWS ( FILE\OPENING\ERR )
ENZIF
ELSE
BADNEWS (DUPNAME\ERR)
ENDIF
RETURN

END



FUNCTION CREATE\MAILBOX()
*
* SERVICE CALL: CREATE A MAILBOX, CAPABLE OF SERVICING
* A SPECIFIED MAXIMUIK NUMBER OF RECEIVERS
X
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 )
LZiwDIF
ELSE DO
BADNEWS ( PARAM\ERR )
ENDIF
RETURHN
END



UNCTION CREATE\PROCESS()

F

*

* 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 AND THE VECTOR “STATE’, ALSO SPECIFIED BY THE CALLER.
*

SCALAR FD, MAXB, NEW\PN, APL\PN, PARM, STATE
BOOL BADHMAX

REFERENCE NEW\PD
*

IF LEGAL ( FD _ SINGLENINTEGER ( PARAM ( 4 ) ) ) DO
FD _ FD $§ APL\VALUE
IF BADBLKNO ( FD ) OR ( FNHEADER(FD) ) § FH\NARGS # 1 DO
BADNEWS ( PARAM\ERR )
ELS:E 0O
IF LEGAL { MAXB _ SINGLE\INTEGER ( PARAM ( 2 ) ) ) DO

NEW\PN _ GET\DESCR ( PROC\TABLE :-1 )
IF HEW\PN < 0 DO
BADNEWS ( FULL\ERR )
ELSE DO
NEW\PD _ @ PROC\TABLE [ NEW\PN ]
APL\PN _ APL\INTEGER ( HNEW\PN )
BADMAX _ FALSE
PROCSETUP ( WEW\PN, MAXB $ APL\VALUE :BADMAX _ TRUE )
IF BADMAX DO
FREE\DESCR ( NEW\PD )
BADNEWS ( PARAM\ERR )
ELSE DO
*

* MASSAGE NEW PROCESS

*

DTINIT ( MEW\PD )

PARM _ PARAM ( 1 )

OBJPUSH ( PARM, NEW\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 CALLIHNG PROCESS
*
EAT ( 5 )
PUSHWORD ( APL\P{, TRAP\PD )
ATTN\RESUME ( TRAP\PD )
ENDIF
ENDIF
ELSE DO
BADNEWS ( PARAIM\ERR )
ENDIF
ENDIF
ELSE DO
BADNEWS ( PARAM\ERR )



FUNCTION CRECEIVE()
CRASH ()
END



FUNCTION DBPROC()

*

* DB-COMMAND:
*

SCALAR P

*

DEBUG SPECIFIED PROCESS

P _ CSN ( CSTRING :FRETURN )

DB\SET ( P:
*
RETURN

END

FRETURIN )



FUNCTION DB\SET ( P )
*

* SET DEBUGGEE POINTER
*
VECTOR DTSEG
REFERENCE SA
*
UNLESS ( PROC\TABLE [ P ] $ PD\STOPPED
IF P < 0 OR MAXPROCS-1 < P DO
FRETURN
ELSEIF PROC\TABLE [ P ] $ D\FREE DO
FRETURN
ELSE DO
DB\PN _ P
DB\PD _ @ PROC\TABLE [ P ]
DTSEG _ DB\PD . PD\DTSEG
SA _ FIND\STATE ( DTSEG )

) DO FRETURN

DB\ENV _ @ DTSEG [ SA . SA\SBASE + SA . SA\LBASE ]
DB\ENV _ SETREFSIZE {( DB\ENV, SF\DSIZE )

ENDIF
RETURN
END



FUNCTION DEBUG\TRAP ( N )

* DEBUGGING TRAP

IF R =

ELSE DO
souT
I0UT
ENDIF
RETURN
END

4 DO
MESSAGE (

(
(

"SY
N )

"BREAKPOINT&M" )

STEM ERROR
; CRLF()

2'"

)



FUNCTION DECIM(STRING STR, SCALAR Nuil, SCALAR SIGH,
SCALAR TRIM : TRUE )
*32 BIT UNSIGNED SIMPLE HUMBER OUTPUT AS DECIMAL
SCALAR N
STRING STR1[10]
N_0
SETS(STR1,0,0)
WHILE BTU NUM>0 DO
N_N+1
WCD (NUM-NUM/10*10+°0°,STR1 :FRET(2))
NUM_NUM/10
ENDWHILE
IF INT\WIDTH < N THEN INT\WIDTH _ N
QUTSTR(STR,STR1,SIGN,W,N,TRIM :FRET(2))
RETURH
END

SCALAR W,



FUNCTION DELIVER()

*

* SERVICE CALL:
*

SEND\DELIVER
RETURN
END

DELIVER MESSAGE TO SPECIFIED MAILBOX(ES)
( TRUE )



FUNCTION DELIVERY\CHECK ( VECTOR MVEC )

x

* IF MESSAGE "MVEC® IS BrING DELIVERED, WAKE UP THE
* SOURCE PROCESS, IF APPROPRIATE
*

SCALAR SPH
REFERENCE 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 HNO\DB
SPD . PD\STOPPED _ FALSE
ENDIF
ENDIF '
RETURN
END



FUNCTION DEQUEUE\MESSAGE ( [!MBOX ) RETURNING VECTOR

*

* % X *

END

DEQUEUE 1ST MESSAGE-VECTOR FROM HEAD OF MESSAGE-QUEUE

OF MAILBOX NUMBER “MBOX’® AND RETURN IT AS VALUE.

FAILS IF MESSAGE-~QUEUE IS EMPTY

REFEREHCE 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



FUNCTION DEQUEUE\RECEIVER ( MBOX )

REMOVE PROCESS FROM HEAD OF RECEIVER QUEUE

OF MAILBOX NUMBER °“MBOX’® AND RETURN ITS PROCESS
NUMBER.
FAILS IF RECEIVER QUEUE EMPTY

* % * * * *

SCALAR P, M

REFERENCE MBRQ, PHMBL

*

MBRC _ @ ( MAILBOX\TABLE { HBOX 1 $ MBD\RCVQ )
P _ GCNI ( MBRQ :FRETURHN )

PMBL _ @ ( PROC\TABLE { P ] $ PD\MBOXLIST )

*

* REMOVE PROCESS ‘P’ FROM ALL RECEIVER QUEUES

*

WHILE ( 1 _ GCI ( PMBL :-1 ) ) >= 0 DO
REMOVE ( P, 11 )
ENDWHILE

RETURN P
END



FUNCTION DESTROY\FILE()

x

*SERVICE CALL:

*  DPARAM: APL CHARS OF FILE NAME

* ACTION: GET NAME FROM PARAM, DESTROY NAMED FILE.

* FAILIF: ILLEGAL HAME; FILE IS OPEN(I.E. BOX ATTACHED TO IT)
*
STRING APL\FILE [SEGNAME\LEI]
BOOL OK

*
GET\FILENAME (APL\FILE, PARAM(1) :RETURN)
OK_TRUE
DELETE\SEGHMENT (APL\FILE:0K_FALSE)
IF OK THEN

EAT(2)
ATTN\RESUME (TRAP\PD)
ELSE
BADNEWS (FILEOPEN\ERR)
ENDIF
RETURN
END



FUNCTION DESTROY\MAILBOX()

*

* DUMMY

*

CRASH ()
END



FUNCTICH DESTROY\PROCESS()

*

* DUMMY
*

CRASH ()
END



FUNCTION DETACH()
*

* DUMMY
*

CRASH()
END



FUNCTION DETACH\FILL(FILENUI)

X

*CLOSE FILE USING CAPABILITY IN FILE ENTRY HUMBER
*DEQUEUE PHOHNEY INPUT MESSAGE

*RELEASE FILE TABLE ENRTRY

*

REFERENCE FD

*
FD_@FILE\TABLE[FILENUM]
CLOSE(FD.FD\CAPX)
DEQUEUE\MESSAGE(FD .FD\IN\BOX)
FREE\DESCR(FD)
RETURN

END

"FILENUM’



FUNCTION DETACH\TIMER ( TBOX )

*

* FRETURN IF : nOT TIMER BOX, ALARH PENDING, MESSAGE PENDING
*
REFERENCE 3D
SCALAR OLDLIST
STRING T\LIST [MAXBOXES 2 WORD]
*
MBD _ @MAILBOX\TABLE [TBOX]
IF MBD.MBD\ASTAT = MBD\TIMER AND BOX\EMPTY(TBOX) THEN
OLDLIST _ TIMER\LIST.SDRS
IF FIND\TBOX( TBOX , T\LIST) THEN
TIMER\LIST.SDRS _ OLDLIST
FRETURN
ELSE
TIMER\LIST.SDRS _ OLDLIST
ENDIF
ELSE
FRETURN
ENDIF
RETURN
END



FUNCTIOH DOMAIN\ERR ( N )

* DOMAIN ERROR

SOUT ( "DOMAIIN ERROR" )
IF N =1O0RUNS=23 DO

MESSAGE ( ": OVERFLOW&M" )
ELSEIF N = 2 DO

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

MESSAGE ( ": DIVISION BY ZERO&M" )
ELSE DO

CRLF ()
ENDIF
RETURN

END



FUNCTION DOPROC()

*

* DO-FUNCTION COMMAND: START EXECUTION OF DEBUGGEE PROCESS
*

REFERENCE PD

STRING TERH [ 3 ]

*

Fi{ _ CHMDFN ( :FRETURHN )

IF ( FWNHEADER ( FN )} ) $ FH\NARGS # 0 DO
ERRIMSG ( "WROHNG HWUMBER OF ARGUMENTS&M" )
RETURN

ENDIF

*

CMDARG ( TERM : FRETURN )

IF LENGTH ( TERM ) = 0 DO

™ _ 17
ELSE

TH _ CSH ( TERM : FRETURN )
ENDIF

*

OBJINIT()

PN _ GET\DESCR ( PROC\TABLE )

PD _ @PROC\TABLE [ PN ]

PROCSETUP ( PN, MAXBOXES :FRETURN )
DTINIT ( PD )

* PUSH USER FUNCTIOU ON STACK
FACPUSH ( FH, PD )

* PUSH "@INITO TN" ONTO STACK
PUSHWORD ( APL\INTEGER ( TH ), PD )
FACPUSH ( INITOPFD, PD )

*

* RUN THE FUNCTION

*

PRCAP _ PD . PD\PRCAP
APL\ON ( PRCAP )

*

RETURN
END



FUNCTION DROP()
x
* DROP CLOSES ALL SEGHMENTS OF THE CURRENT PROGRAM (IF ANY)
* AND SETS ALL POINTERS TO HULL.
*
SCALAR I
REFERENCE P

*

CLEAR ( PROGNAME )

*

IF LOADED DO
CLOSE ( TXSEG $ VDCAP )
CLOSE ( CDSEG $ VDCAP )
CLOSE ( DBSEG $ VDCAP )

ENDIF

*

FOR I _ 0 TO NPTRS-1 DO
MAKENULL ( PTRADDR (I) )

ENDFOR

*

LOADED _ FALSE

RETURN

END



FUNCTION DTINIT ( REFERENCE PD )

*

* INITIALIZE DATA SEGHMENT

*
REFERENCE STATE\AREA, BLKHDR
VECTOR DTSEG
SCALAR BIGBLOCK, DUMMYBLUCK

MACRO BLKREF ( B ) _ SETREFSIZE ( @ DTSEG [ (B)
FIELD ABLK\FREE ( 0:0,0 ), ABLK\SIZE ( 0: 16,31
ABLK\FPTR ( 1: 0,15 ), ABLK\BPTR ( 1: 16,31

*

DTSEG _ PD . PD\DTSEG

STATE\AREA _ FIND\STATE ( DTSEG )

STATE\AREA . SA\SBASE _ GVSIZE + ABSIZE
STATE\AREA . SA\LTOP _ 0

STATE\AREA . SA\LBASE _ 0

STATE\AREA . SA\FLAGS _ 1; * INDEX ORIGIN

*

* SET UP ARRAY BLOCK STORAGE WITH TWO BLOCKS ON
*

BIGBLOCK _ GVSIZE

DUMMYBLOCK _ BIGBLOCK + ( ABSIZE - 2 )

*

BLKHDR _ BLKREF ( BIGBLOCK )
BLKHDR . ABLK\FREE _ TRUE
BLKHDR . ABLK\SIZE _ DTSEG [ DUMMYBLOCK - 1 ]

*

BLKHDR _ BLKREF ( DUMMYBLUCK )

BLKHDR . ABLK\FREE _ FALSE
BLKHDR . ABLK\SIZE _ 0

FREE CHAIN

BLKHDR . ABLK\FPTR _ BLKHDR . ABLK\BPTR DUMM;BLOCK

BLKHDR . ABLK\FPTR __ BLKHDR . ABLK\BPTR BIGBLOCK

*

STATE\NAREA . SA\ROVER _ BIGBLOCK

*

* INITIALIZE GLOBAL VARIABLES
*
FOR I _ SA\SIZE TO GVSIZE-1 DO
DTSEG [ I ] _ APL\UNDEFINED

ENDFOR
*
RETURN

END



FUNCTION DW(STRING STR, SCALAR NUM, SCALAR W:11)

*32 BIT SIGNED SIMPLE WUMBER OUTPUT AS DECIMAL
DECIM(STR,ABS(NUM) ,NUMSSIGNF,W,FALSE:FRET(3))
ReuTURN

END




FURCTION EAT ( N )

EAT N WURDS FROM TOP Or STACK OF TRAPPED PROCESS. IF A
WORD IS AN ARRAY DESCRIPTOR, DECREMENT REFERENCE
COUNT OF ARRAY BLOCK, WHICH MUST NOT BECOME ZERO.

FAILS: IF ANY REFEREHNCE COUNT BECCMES ZERO

* % ¥ X ¥ ¥

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 _ 0 TO N-1 DO
W _ DTSEG [ LTOP + SBASE - I ]
IF W $ APL\TYPE = TYPE\ARRAY DO
A _ W $ ADDRESS + 1

IF ( DTSEGI[A] $§ REFCKRT _ DTSEG[A] $ REFCHT - 1 ) = 0 DO
FRETURN
ENDIF
ENDIF
ENDFOR
STATENAREA . SA\LTOP _ LTOP - H
RETURN



FUNCTION ECHO ( C, L )
*
* ECHO CHAR “C’ ON LINE L, AS APPROPRIATE
* ( CURRENTLY, TTY_DRIVER ECHO-MODE = ON )
*

I¥ C = CARRET DO

CRLF ( 1, L )

ENDIF

RETURN
END



FUNCTION EDITLINE ( STRING L )

*

* READ LINE L FROM TERMINAL

*

SCALAR CHAR

*

CLEAR ( L)
*
REPEAT
CHAR _ CIN()
IF CHAR = ‘&M’ DO
CouT ( ‘&J° )
WCI ( CHAR, L :FRETURN )
RETURH
ELSEIF CHAR = “&C° DO
GCD (L :0 )
CouT ( “_" )
ELSEIF CHAR
CLEAR ( L )
cout ( 77 )
CRLF ( 1)
SOUT ( (1] " )
ELSE DO
WCI ( CHAR, L :FRETURN )
LinDIF
ENDREPEAT
END

i

‘&Y’ DO



FUNCTION EMAT(STRING STR, SCALAR Nuil, SCALAR W:15,

SCALAR EX:3, SCALAR TRIM :TRUE)
*APL NUMBER OUTPUT IN E OR TRIMED-E FORMAT
SCALAR EXP
SCALAR POW
SCALAR DIV
SCALAR DIG
SCALAR ¥, X
SCALAR SAVEDIV
FIELD E(0:24,31), L31(0:31,31)
FIELD F(0:1,23)
FIELD UP(1)
DOUBLE DPROD
IF D<0 THEN D_0
IF D>6 OR W<D+6 THEN FRET(60)
NUM_FLOAT (IIUM:FRET(61))
IF NOT TRIi THEN
FOR I_W-D-7 BY -1 TO 1 DO
WCI(" “,STR :FRET(62))
ENDFOR
ENDIF
IF NUMSSIGNF=0 THEN
IF NOT TRIM THEN WCI(® °“,STR :FRET(62))
ELSE
WCI(’-",STR :FRET(62))
ENDIF
EXP_HUMSE+EBIAS
NUM _ NUMSF @ F
IF EXP<-128 OR EXP>128 THEN FRET(64)
IF EXr<0 THEN EXP _ 128-EXP
DPROD_LMUL(NUM ,FRACTWO(EXP))
NUM _ (DPRODSUP/10) SHIFT -2
POW_EXPTWO(EXP) +1
IF D+1<7 THEN
M_1
FOR I_D+1 BY -1 TO 1 DO
M_10*H
ENDFOR
M_M-1
ELSE
M_9999999
ENDIF
DIG_0
WHILE NUM>M DO
DIG_NUM REM 10
NUM_NUM/10
POW_POW+1
ENDWHILE

SCALAR D:6,

IF DIG>5 OR (DIG=5 AND ((HNUMSL31)=0)) THEN NUM_NUM+1

DIV_1000000
DIG_O
IF NUM>0 THEHW
WHILE DIG=0 DO
DIG_NUM/DIV



DIV_DIV/10
ENDWHILE
SAVEDIV_DIV
NUM_NUM-DIV*DIG*10
ELSE
POW_G0
SAVEDIV_O
ENDIF
WCI(DIG+°0°,STR :FRET(62))
WCI{’.’,STR :FRET(62))
FOR I_1 TO D DO
IF DIV<O THEN FRET(63) ; * NEEDED IF D>6
DIG_NUM/DIV
WCI(DIG+°0°,STR :FRET(62))
NUM_HUM-DIV*DIG
DIV_DIV/10
ENDFOR
IF TRIM THEN
WHILE GCND(STR:FRET(62))=°0" DO
GCD(STR:FRET(62))
ENDWHILE
IF GCHD(STR:FRET(62))='." THEN GCD(STR:FRET(62))
ENDIF
WHILE SAVEDIV>0 DO
POW_POW+1
SAVEDIV_SAVEDIV/10
ENDWHILE
WCI(’E’,STR:FRET(62))
X _ LENGTH({STR)
IF POW>=0 THEN
IF NOT TRIM AND EX=3 THEHN
WCI(°0’, STR:FRETURN)
EX_EX-1
ENDIF
ELSE
WCI(’-",STR :FRET(62))
POW_-POW
EX_EX-1
ENDIF
DIG_POW/10
IF DIG#0 OR( NOT TRI# AND EX >1 ) THEN WCI(DIG+°0’,STR:FRET(62))
WCI(POW-DIG*10+°0°,STR:FRET(62))
X _ LENGTH(STR) - ¥
IF EXP\WIDTH < X THEN EXP\WIDTH _ X
RETURN
END



FUNCTION ENQUEUE\MESSAGE { VECTOR MVEC, MBOX )
*

* ENQUEUE MESSAGE-VECTOR “MVEC’ ON TAIL OF

* MESSAGE-QUEUE OF HMAILBOX NUMBER ‘MBOX’
*

REFERENCE MBD, MHDR, THDR

VECTOR TVEC

*

MBD _ @ MAILBOX\TABLE [ MBOX ]

TVEC _ MBD . HBD\MQTL

MBD . MBD\MQTL _ MVEC

*

MHDR _ MSG\HDR ( HVEC )

MHDR .+ MSG\NEXT _ NULL\MSG

*

IF MSG\NULL ( TVEC ) DO; * IF QUEUE WAS EMPTY DO *
MBD . MBD\MQHD _ MVEC

ELSE DO
THDR _ MSG\HDR ( TVEC )
THDR . MSG\NEXT _ MVEC

ENDIF

RETURH

END



FUNCTION ENCUEUEN\RECEIVER ( P, MBOX )

*

* ENQUEUE PROCESS NUMBER “P° IN RECEIVER QUEUE
* OF MAILBOX NUMBER “MBOX®

* FAILS IF QUEUES OVERFLOW

x

REFERENCE PMBL, MBRQ

*

PMBL _ @ ( PROC\TABLE [ P ] $ PD\MBOXLIST )
MBRQ _ @ ( MAILBOX\TABLE [ MBOX 1 $ MBD\RCVQ )
*

WCI ( P, MBRQ :FRETURN )
WCI ( MBOX, PMBL :GCD ( MBRQ ) & FRETURWN )
*
PROC\TABLE [ P ] $§ PD\STOPPED _ TRUE
RETURN

END



FUNCTION ERRORS()

*

* CHECK FOR AN ERROR ( I.E. HNON-ATTN TRAP ) BY ANY
* APL PROCESS AND PRINT MESSAGE IF ERROR HAS OCCURRED

*

REFERENCE PD,
VECTCR DTSEG
SCALAR C, PC,

SA, SF

FD, LH

CONSTANT NTRAPS _ 11
VECTOR ERR\PROC [ NTRAPS ONE\BASED ]

SYSTEM\ERR,
DOMAIN\ERR,

INDEX\ERR, VALUE\ERR,

FOR I _ 0 TO MAXPROCS-1 DO
PD @ PROCN\TABLE [ I ]

UNLESS PD »
C PD L]

D\FREE DO
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\FHDESC

LN _ LTEFIND ( FD $ FNRUNT, FD $ FHBLK, PC )

PLADDR ( FD, LN )

PD . PD\BREAK _ ( C = 2 AND PD . PD\TRAPHNUMBER
AND LTE $ LTEFLAGS # 0

*

SOUT ( " IN PROCESS #" )

I0UT ( I )

SOUT ( "o " )

ERR\PROC [ C 1 ( PD . PD\TRAPHUMBER )

CLEAR\TRAP ( PD )

ENDIF
ENDUNLESS
ENDFOR
RETURN

END

_ STOVF\ERR,
ATTH\ERR, RANX\ERR, LENGTH\ERR,

RSCALL\ERR

DEBUG\TRAP,
TYPE\ERR,



FUNCTION EWD(STRING STR,SCALAR NUi,

*APL WUMBER OUTPUT IN E FORMAT
EMAT(STR,NUM,W,D,FALSE:FRET(62))
RETURHN

END

SCALAR W:13,

SCALAR D:6)



FUNCTION EXPAND\FILEZ(REFERENCE FD, WURDS)

x

*EXPAND SEGMENT SIZE IF TOO SHALL.

*

SCALAR SIZE
IF FD.FD\RINGSVDSIZE <= FD.FD\RING\OUT + WORDS THEN
FD.FD\RINGSVDSIZE_FD.FD\RINGSVDSIZE + PAGE\SIZE
SET\LENGTH(FD.FD\CAPX, FD.FD\RINGSVDSIZE )
ENDIF
RETURN
END



FUNCTION EXPROC()
*

* EXIT FROIl LANGUAGE SYSTEM COMMAND
*

DROP ()
RTDROP ()

MESSAGE ( "GOOD DAY&M" ): BREAK
END



FUNCTION EXPTEN(INDEX)
*RETURN ETEN[INDEX]
VECTOR ETEN1{32 8 BIT]

1, 4, 7.
27, 30, 34,
54, 57, 60,
80, 84, 87,
VECTOR ETEN4[16 8 BIT] _
107, 110, 113,
133, 137, 140,
VECTOR ETEN2{24 8 BIT]
0 3, 6,
26, 29, 33,
53, 56, 59,
VECTOR ETEN3[24 8 BIT]
79, 83, 36,
106, 109, 112,
132, 136, 139,

VECTOR ETEN
CONSTANT VTENSIZE_96
ETEN_ETEN1

10,
37,
64,
90,
117,
143,
9,
36,
63,
89,
116,
142,

ETENSVDSIZE_VTENSIZE

RETURN ETEN{INDEX]
END

14,
40,
67,
94,

120,
147,

13,
39,
66,

93,
119,
146,

17,
44,
70,
97,

123,
150,

16,
43,
69,

906,
122,
149,

20,
47,
74,
100,

127,
153,

19,
46,
73,

99,
126,
152,

24,

50,

77,
103

130,
157

23,
49,
76

102,
129,
156



FUNCTION EXPTWO(INDEX)
*RETURN ETWO[INDEX]
VECTOR ETWO1([{24 SIGHED 8 BIT] _ ..
-9, -9, -8 -8, -8, ‘71 ‘71 -71
-6, -6, -6, -6, -5, -5, -5, -4,
‘41 -41 -31 -31 —31 ‘31 -21 ‘2
VECTOR ETWO2[40 8 BIT] _ ..
“21 _ll _ll “ll 01 01 01 11
1, 1, 1, 2, 2 2.4 3, 3
3, 4, 4, 4, 4, 5 5, 5
6 1 6 1 6 1 7 1 7 F 7 F 7 1 8 F
8 8, 9, 9, 9, 106, 10, 10
VECTOR ETWO3{40 8 BIT] _ ..
0, 11, 11, 11, 12, 12, 12, 13,
13, 13, 13, 14, 14, 14, 15, 15,
15, 16, 16, 16, 116, 17, 17, 17,
i8, 18, 18, 19, 19, 1%, 19, 20,
20, 20, 21, 21, 21, 22, 22, 22
VECTOR ETWO4{24 8 BIT] _ ..
22y 23, 23, 23, 24, 24, 24, 25,
25, 25, 25, 26, 26, 26, 27, 27,
27, 28, 28, 28, 28, 29, 29, 29
VECTOR ETWO5[24 8 BIT} _ ..
301 “91 —91 -101 ‘lOl “101 -lll ‘lll
_lll _121 ‘121 _121 ‘121 ’131 —131 “13:
_141 ‘141 °l4l -151 -151 '151 _151 ‘16
VECTOR ETWO6{24 8 BIT] _ ..
-6, -16¢, -17, -17, -17, -18, -18, -18,
‘181 ’191 —191 -191 -201 —201 ’20, -211
-211 "211 -211 -221 '221 -221 '23, -23
VECTOR ETWO7(24 8 BIT] _ ..
’23: "241 '241 ‘24, -241 -251 _25, ‘251
‘26! -261 —261 ‘271 —271 -271 ‘271 —281
-28, -28, -29, -29, -29, -306, -30, -30
VECTOR ETWO8{24 8 BIT] _ ..
—311 -311 ‘311 -311 -321 ‘321 -321 -331
-33, -33, -34, -34, -34, -34, -35, -35,
-35, -36, -36, -36, -37, -37, =37, -37
VECTOR ETW09{24 8 BIT] _ .. "
-38, -38, -38, -39, -39, -39, -40, -40,
“401 -40; -411 -411 -411 -421 -421 -421
-43, -43, -43, -43, -44, -44, -44, -45
VECTOR ETWC10([9 8 BIT] _ ..
-45, -45, -46, -46, -46, -46, -47, -47,
-47
VECTOR ETWO
CONSTANT VTWOSIZE_257
ETWO_ETWO1
ETWOSVDSIZE_VTWOSIZE
RETURN ETWO[INDEX
END



FUNCTION FACPUSH ( SCALAR F, REFERENCE PD )
*
* PUSHES ACTIVATION OF FUNCTION F ONTO STACK OF INDICATED PROCESS.
* EXPECTS ARGUMENTS TO BE ON STACK ALREADY.
*

SCALAR NL, I, LASTLBASE

REFERENCE STATE\AREA

*

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

IF STYATE\AREA . SA\LBASE = 0 DO

LASTLBASE _ FCMARKER

ELSE DO
LASTLBASE _ STATE\AREA . SA\LBASE
ENDIF
*
* PUSH UNDEFINED LOCAL VARIABLES
*

L _ ( FNHEADER ( F ) ) $ FH\NLOCALS
OR I _ 1 TO HL 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 + INST1 @ SF\PCTR, PD )
*
RETURN

END

s s



UNCTION FILENEXIST()

SERVICE CALL:
PARAIM: CHAR VECTOR OF NAME
ACTIONWN: RETURN TRUE(l) IF FILE EXIST, FALSE(0) OTHERWISE.

* ok % & % Ho

CONSTANT SEGNAME\LEN _ 8

STRING APL\FILE [ SEGNAME\LEN ]

SCALAR EXIST

*
GET\FILEHNA#E ( APL\FILE, PARAH ( 1) : RETURN )
EXIST _ TRUE
READ\LEWNGTH ( APL\FILE : EXIST _ FALSE )
EAT ( 2 )
PUSH\RESUME ( APL\INTEGER ( EXIST ) , TRAP\PD )
RETURM

END



FUNCTION FIND\TBOX(TBOX,STRING T\LIST)

*

*SCAN FOR ‘TBOX’ IN ‘TIMER\LIST’ AND PuT ALL SCANNED ENWTRIES IN ‘T\LIST’
*RETURN TRUE IF FOUND ELSE FALSE
*

CLEAR (T\LIST)

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

WDD (GDD (TIMER\LIST), T\LIST)

ENDWHILE

RETURN TRUE
END



FUNCTION FIX( SCALAR Huii ) RETURNING SCALAR
* RETURN APL INT HUM FROM APL NUM
* FRETURN IF HOT APL NUM OR CANT BE CONVERTED
*
SCALAR SIGH, EXP
FIELD EXPF(0:24,31), REAL\VALUE(0:1,23), L31(0:31,31)
*
IF HNUT INTNUM(NUM:FRETURN) THEN
EXP _ NUMSEXPF-150
IF EXP > 0 OR EXP < -22 THEH FRETURN
SIGH _ NUMSSIGHNF
NUM_NUMSREAL\VALUE
WHILE EXP < 0 AND NUMSL31 = 0 DO
NUM _ NUM SHIFT 1
EXP _ EXP + 1
ENDWHILE
IF EXP # 0 THEW FRETURN
NUM _ APL\INTEGER(NUH)
NUMSSIGNF _ SIGHN
ENDIF
RETURN HUM
END

- —— -



FUNCTION FLOAT(SCALAR Nuil) RETURNING SCALAR
*RETURN APL REAL HWUMBER FROM APL INTEGER OR REAL
*FRETURN IF HOT APL IUMBER
5>CALAR SIGH
SCALAR POW
FIELD E(0:24,31)
IF INTHUM(NUM:FRET(41)) THEN
NUMS$SIN_O
IF WUM$#CG THEN
SIGH_NUMSSIGNF
POW_158
NUM_NUM SHIFT -1
WHILE NUM>0 DO
POW_POW-1
NUM_INUM SHIFT -1
ENDWHILE
NUM_NUM SHIFT 1
NUMSSIGIF_SIGH
NUMSE_POW
ELSE
HUMSE_128
ENDIF
ENDIF
RETURN NUM
END



FUNCTION FMAT(STRING STR, SCALAR NuM,

SCALAR TRIIM : TRUE)

*APL NUM OUTPUT IN F OR T FORMAT

SCALAR SIGH

SCALAR EXP

SCALAR POW

SCALAR H

SCALAR M

SCALAR NOME

SCALAR NU1

SCALAR CH

STRING STR1[40]

STRING STR2[40]

FIELD E(0:24,31)

FIELD F(0:1,23)

FIELD L31(0:31,31)

FIELD UP(1)

DOUBLE DPROD
IF D<0 THEN D_0
IF W<2 OR D>=W THEN FRET(50)
SETS{(STR1,0,0)
SETS(STR2,0,0)
NUM_FLOAT(NUM:FRET(51))
SIGN_NUMSSIGNF
EXP_NUMSE+EBIAS
NUM_MNUMSF @ F

SCALAR W:15,

IF EXP<-128 CR EXP>128 THEN FRET(54)

IF Exr<0 THEN EXP_128-EXP
DPROD_LMUL (HUM ,FRACTWO(EXP))
NUM_ (DPRODSUP / 10) SHIFT -2
POW_EXPTWO (EXP) +1
M_9999999
N_0
WHILE NUM>M DO

N_NUM REM 10

NUM_NUM/10

POW_POW+1
ENDWHILE

IF W>5 OR (=5 AND ((NUMSL31)=0)) THEN NUM_NUM+1

N_FORMSTR({STR1,NUM,POW,D ,TRIM:FRET(54))

IF INT\WIDTH < N THEN IHT\WIDTH _HN

OUTSTR(STR2,STR1,SIGN,W,N+D+1,TRIM:FRET(53))

CH_GCHNI(STR2:FRET(54))

SCALAR D:7,

IF CH=">" OR CH=’<’ THEN RETURW APPEND(STR,STR2:FRET(54))

CH_GCI(STR1:CH_"X")
IF CH>="5‘ AND CH<=’9’ THEN

N_1

L: WHILE CH>="0° AND CH<="9"
N_N*10
CH_GCI(STRI1:EXIT L)
ENDWHILE

NUM_NUM+N
SETS(STR1,0,0)

N_FORMSTR(STR1,NUM,POW,D,TRIM:FRET(54))



OUTSTR(STR,STR1,SIGH,W,1+D+1,TRIM:FRET(53))
ELSE
APPEND(STR,STR2:FRET(54))
ENDIF
RETURHN
END



FUNCTION FNAME ( SCALAR FWUM, SYRIHNG FSTR )
*

* FNAME CONVERTS A FUNCTIOW-HUMBER INTO A

*  SYMBOLIC NAME VIA THE GLOBAL SYMBOL TABLE
*

IF INVALID ( GLOBLK ) AND FNUM $ FHNRUNT = 0 DO

CH5 ( FSTR, FNUM $ FHBLK )
ELSE DO

FUNCNAME ( FNUM, FSTR, DBUGSEG ( FNUM §$ FNRUNT ) )
ENDIF

*

RETURN



FUNCTION FWFIND ( STRING FNAHME

*

* LOOK Up A USER FUNCTION BY WAME OR

*

SCALAR FHUM, FD

REFERENCE ENTRY

*

IF STREQL ( FNAME, GLOBNAME
RETURN GLCBLK

ELSE DO
IF NUMERIC ( GCHI ( FNAME

FHUM _ CSN ( FHNAME )

)

) DO

‘RETURN

IF BADBLKNO ( FNUM ) DO

RETURN -1
ELSE DO
RETURN FIiUH
ENDIF
ELSE DC

IF INVALID ( GLOBLK ) DO

FRETURN
ENDIF

ENTRY _ STEFIND ( FNAME, GLOBLK

FD _ STEFUNCD ( ENTRY

IF ISFUNCTION ( ENTRY
RETURN FD

ELSE DO
RETURI -1

EHDIF

ENDIF
ENDIF
END

)
) DO

NUMBER

-1 ) ) DO

*RETURN

-1

)



FUNCTION FNHEADER ( SCALAR FD ) RETURNING DESCRIPTOR

x

* RETURNS TWO-WORD FUNCTIOW HEADER OF APL FUNCTION

*

VECTOR SEG
SCALAR I
REFERENCE R TO DESCRIPTOR
*
SEG _ PROCSEG ( FD $ FWRUNT )
I _ BLKBASE ( SEG, FD $ FHBLK )
R _ SETREFSIZE ( @ SEG [ I 1, 2 )
RETURN SR
END



FUNCTION FORMSTR(STRING SI'R,SCALAR Nui,SCALAR POW,SCALAR DP,

*FO
SCA

END

BOOL TRIM:TRUE ) RETURNING SCALAR
RM OUTPUT STRING FOR FWD
LAR ,N,NONE,D
H_0
IF NOT TRIM THEN
FOR I_1 TO DP DO
WCD(’ “,STR :FRET(52))
ENDFOR
ENDIF
HONE_TRUE
FOR I_POW TO -1 DC
D _ NUM REM 10
IF (NOT NOHE) OR (NOT TRIM) OR (D#0) THEN
WCD( D+°0°,STR:FRETURN)
NONE _ FALSE
ENDIF
NUM _ NUM/10
ENDFOR
IF HONE AND NOT TRIM THEN WCD(’0°, STR: FRETURN)
IF FRAC\WIDTH< LENGTH(STR) THEN FRAC\WIDTH _ LENGTH(STR)
IF NUT (WNOWE AND TRIM ) THEN
WCD(’+", SYR:FRETURN)
POINT _ TRUE
ENDIF
NONE _ TRUE
FOR I_1 TO POW DO
WCD(’0’,STR :FRET(52))
N_N+1
NONE_FALSE
ENDFOR
WHILE WUM>0 DO
N_N+1
WCD((NUM REM 10) +°0’,STR :FRET(52))
NUM_NUM/10
NONE_FALSE
ENDWHILE
IF HONE THEN
WCD(“0°,STR :FRET(52))
N_N+1
ENDIF
RETURN N



*

*RETURN FTEN[INDEX]

*TABLE OF 107Il EXPRESSED IN BINARY.

*

*RANGE Or N IS -47
*RANGE Or EXPONENT IS
*FRACTEN IS THE FRACT
*EXPTEN IS

TO 47.

FURCTION FRACTEN(INDEX)

(E.Ge.

(I GOES FROM 0 TO
-157 TO 157.
IONAL PART.

47;

*SIGN OF EXPTEN IS SAME AS SIGH OF H.

VECTOR FTEN1[32] _ ..
100000000008,
116100000008,
137274100008,
164324512108,
107033623408,
126570727438,
151702067478,
10047716274B,
FTEN4([16] _ -
116705533248,
140227634768,
165431237078,
107576145478,
FTEN2[24] _ ..
0B,
150667056548,
125714356118,
106274630058,
163225451378,
136345020628,
FTEN3[24] _ ..
115276051478,
176607553718,
147661075278,
125044111153,
105541142368,
162134041428,
VECTOR FTEN
CONSTANT VTENSIZE_96
FTEN_FTEN1

VECTOR

VECTOR

VECTOR

120000000008,
141520000008,
167153120008,
110604716258,
130642570278,
154327115348,
102131242618,
120617017548B,

144000000008,
172044000008,
112402762008,
132746101728,
157013326358,
103606360318,
122557513358,
144762623478,

142467062118,
170275604158,
11135764334B,
131535577018,

173204676538,
113166462508,
133653614248B,
160065136618,

146314631463,
123705530448,
10456027641B,
160456046418,
134167524318,
113435500508,

121727024378,
10306757203B,
155746775478,
132044670338,
111622735078,
170711001008B,

173626417278,
145322757738,
123047227378,
104034724128,
157401720608,
133260032658,

143022014238,
121102277748,
102354171148,
15470767167B,
131147732158,
111046342218,

0

1071=.120000000008*2"4
107-1=.14631463146B*273

TO -47 )

(OCTAL-POINT AT LEFT)
THE ABSOLUTE VALUE OF THE EXPONENTIAL PART.

175000000008,
114226400008,
135103556408,
161537522318,
105307106028,
124550054408,
147313436248B,
17615737041B

11502302713B,
136024177228,
162626557308,
106041173178

101422335148,
153277451538,
127753776068,
110035371748,
166036224778,
140555464008

117164643348,
100716546268,
152255133408,
127071373058,
107271424758,
164727066648

FTENSVDSIZE_VTENSIZE
RETURN FTEN{INDEX]
END

)



FUNCTION FRACTWO(IWNDEX)

®

*RETURN FTWO [INDEX]
*TABLE OF 27N

*
*RANGE

OF N IS -128

EXPRESSED IN DECIMAL.(E.G.

TO 123.

(I GOES FROM 0 TO 128;

*RANGE OF EXPOHENT IS -47 TC 30.

*FRACTWO IS THE

FRACTIONAL

PART.

*EXPTWO IS THE EXPONENTIAL PART.

VECTOR

VECTOR

VECTOR

VECTOR

FTWO1[44]

1000000000,

160030G000,
0256000000,
0409600000,
0655360000,
1048576000,
1677721600,
0268435456,
0429496730,
0687194767,
1099511623,
FTW02[44]

1759218604,
0281474977,
0450359963,
0720575940,
1152921505,
1844674407,
0295147905,
04722366458,
0755578637,
1208925820,
1934281311,
FTWO31{41]

0309485010,
0495176016,
0792231625,
1267650600,
2028240960,
0324518554,
0519229686,
0830767497,
1329227996,
2126764793,
0340282367
FTWO4 [43]

0625000000,
0390625000,
0244140625,
1525878906,
0953674316,
0596046448,
0372529030,

20000060000,
032000300600,
0512000000,
0819200000,
131072000¢C,
2097152600,
0335544320,
0536870912,
0858993459,
1374389535,
0219902326,
0351843721,
0562949953,
0900719920,
1441151881,
0230584301,
0368934882,
0590295810,
0944473297,
1511157275,
02417851064,
0386856262,
0618970020,
0990352031,
1584563250,
0253530120,
0405648192,
0649037107,
1038459372,
1661534995,
0265845599,
0425352959,

0500000000,
0312500000,
1953125000,
1220763125,
0762933453,
0476837158,
0298023224,
1862645149,

04000000600,
0640000000,
1024000000,
1638400000,
0262144000,
0419430400,
06710388640,
1073741824,
1717986918,
027438773907,
0439804651,

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

1237940039,
1980704063,
0316912650,
0507060240,
0811296354,
1298074215,
2076918743,
0332306999,
0531691198,
0850705917,

0250000000,
1562500000,
0976562500,
0610351563,
0381469727,
0238418579,
1490116119,
0931322575,

271=2000000000.*10"-9
27-1=0500000000.*10-9
-1 TO -128

(DECIMAL POINT AT RIGHT)

05800000000,
1280000000,
2048000000,
0327680000,
0524288000,
0838860800,
1342177230,
0214748365,
0343597384,
0549755814,
0879609302

1407374884,
0225179981,
0360287970,
0576460752,
0922337204,
1475739520,
0236118324,
0377789319,
0604462910,
0967140656,
1547425049

0247588008,
0396140813,
0633825300,
1014120480,
1622592768,
0259614843,
0415383749,
066456139938,
1063382397,
1701411835,

1250000000,
0781250000,
0488281250,
0305175781,
1907348633,
119209289¢6,
0745058060,
0465661287,

)

)



0232830644,
1455191523,
02909494702,

VECTOR FTWO5[44)

0568434189,
0355271368,
0222044605,
1387778781,
0867361738,
05421010806,
0338813179,
21175823568,
1323488580,
0827180613,
0516987883,

VECTOR FTWCG6([41]

0323117427,

20194833917,
1262177448,
0788860905,
0493038066,
0308148791,
1925929944,
1203706215,
0752316385,
0470197740,
0293873588

VECTOR FTWO
CONSTANT VIWOSIZE_257

END

FTWO_FTWO1

1164153218,
0727595761,
0454747351,
0284217094,
1776356839,
1110223025,
06938839390,
0433680869,
0271050543,
1694065895,
1058791184,
0661744490,
041359030¢6,
0258493941,

1615567134,
10097413959,
0631088724,
0354430453,
0246518033,
1540743956,
09629643972,
0601853108,
0376158192,
0235098870,

FTWOSVDSIZE_VTWOSIZE

RETURR

FTWO [INDEX]

0562076609,
0363797381,
0227373675,

1421085472,
0888178420,
0555111512,
0346944695,
0216840435,
1355252716,
0847032947,
0529395592,
0330872245,
2067951531,
1292469707,

08077535567,
05048709739,
0315544302,
1972152263,
1232595164,
0770371978,
0481482486,
0300926554,
18807909861,
1175494351,

0291038305,
1818989404,
1136868377

0710542736,
0444089210,
02775557556,
1734723476,
1084202172,
0677626358,
0423516474,
0264697796,
1654361225,
1033975766,
0646234854

0403896784,
0252435490,
1577721810,
0986076132,
0616297582,
0385185989,
0240741243,
1504632769,
0540395481,
0587747175,




FUNCTION FREE\DESCR ( REFERENCE D )

*

* RELEASE DESCRIPTOR SLOT
*
D . D\FREE _ TRUE
RETURN
END



FUNCTION FUNCHAME ( SCALAR FilUi, STRING FSTR,

* CORVERT FUNCTION NUMBER INTO SYMBOLIC HAME

SCALAR BLKX, I, J, K, L, C
REFERENCE ENTRY

VECTOR A

STRING ASTR

BLK _ FilUil $ FNBLK
SELWINDOW ( GDBWINDOW, SEG, GLOBLK )

A __ GDBWINDOW . BARRAY

I _ BLKINFO ( SEG, BLK )
ENTRY _ QA[I]

L _ ENTRY . SSIZE

J _ I + SDISP

K _J+L -1

N

MAKESTRING ( ASTR, A, J, K )
SCOPY { FSTR, ASTR )

VECTOR

WHILE ( C _ GCD(¥FSTR) ) = BLANK DO; EWDWHILE

WCI ( C, FSTR )

RETURIM

SEG

)



FUHNCTION FWD(STRING STR, SCALAR Nuii, SCALAR W:8, SCALAR D:3)
*APL NUMBER QCUTPUT IN F FORHMAT
FMAT(STR,1UM,W,D,TRUE:FRET(71))
RETURH
END



UNCTION GCINMSG ( REFERENCE TD )

F
*
* GET NEXT CnARACTER FROI1 CURRENT OUTPUT [MESSAGE
*  OF TERMINAL “TD° AND RETURN IT
*
SCALAR MBOX, C
REFEREUNCE MBD, MSTRING
VECTOR MVEC
BOOL EMPTY
*
MBOX _ TD . TD\OUT\BOX
MBD _ @ MAILBOX\TABLE [ i1BOX ]
MVEC _ HMBD « MBD\MCHD
MSTRING _ SETREFSIZE ( @ iIVEC [ MSG\DISP 1, 3 )
*
EHWPTY _ FALSE
C _ GCI ( MSTRING : EMPTY _ TRUE )
*
IF LENGTH ( MSTRING ) = 0 OR EMPTY DC
EQUEUE\MESSAGE ( MBCX )
DELIVERY\CHECK ( LIVEC )
FREE ( MSG\SPACE, MVEC )
IF EMPTY THEHN FRETURH
ENDIF
*
RETURN C
END



FUNCTION GUDD(REFEREHCE S) RETURNING DOUBLE

*

*GET DOUBLE WORD AND DECREHENT

*

SCALAR RS

DOUBLE T

*
R5_S.SDRS
T_GETR(S.SDVD,RS:FRETURN)
S.SDRS_RS
SRETURI T



FUNCTION GDI(REFERENCE S)RETURNING DOUBLE
*

*GET DOUBLE WORD AND INCREMENT
*
SCALAR RS
DOUBLE T
RS_S.SDRS
T_GETF(S.SDVD,RS:FRETURN)
S.SDRS_RS
SRETURN T
END



FUNCTION GDUND(REFERENCE S) RETURNING DOUBLE

*

*GET DOUBLE WORD FROI1 REAR OF STRING AND DON’T DECREMENT
*

SRETURN REAR(S.5DVD,S.SDRS:FRETURN)
END



UNCTION GETBYTE ( SCALAR FH, SCALAR ADDR )

.
*
* GET CODE BYTE FROM USER CODE SEGHENT
=~ F-BASE REL ADDRESS “ADDR’ IN FUNCTIONW ‘FN’.
*

VECTOR A

SCALAR VAL

*

SELWINDOW ( CCDWINDOW, CDSEG, FN $ FHBLK )
A _ BYTEVEC ( CCDWINDOW.BARRAY )

VAL _ A [ ADDR ]

RETURH VAL
END



FUNCTION

*

GETH\COWV ( P,

RETURN GETH\QUAD( P,

END

OBdJ .,

OBJ .,

MBOX

¥BOX)

)

RETURNING VECTOR



FUNCTION GETIM\FILE(P,0BJ,BCX) RETURNING VECTOR

*

*GET APL-OBJECT ‘OBJ’ FROIlI ADDRESS SPACE OF SENDER (PROCESS P)
* AND COPY IT IHTO THE FILE GIVEN BY “BOX’.

*THE NULL MESSAGE ‘NULL\NUSG® IS RETURWED AS VALUE.
*

VECTOR ABODY

FIELD SIZE(0:16,31)

REFERENCE FD,PD,HBD,FILE

STRING HM3T

*

PD_@PROC\TABLE[P]

MBD_@MAILBOX\TABLE [BOX]

FD_Q@FILE\TABLE [MBD.I1BD\AOBJ]

FILE _ @ ( FD . FD\RIING )

*

IF OBJSAPL\TYPE=TYPE\ARRAY THEHN
ABODY_ARRAY\BLOCK(OBJ,PD)
ApODYSVDSIZE_ABODY([0]1S$SSIZE + 1
SETSTRING (MSTR,ABODY)

EXPAND\FILE(FD, ABODYSVDSIZE+ 1 )
*

WCI(OBJ,FILE)

APPEND(FILE,I1STR)

ELSE
EXPAND\FILE(FD, 1)

WCI(OBJ,FILE)

ENDIF

(FD « FD\VEC) [ O ] _ FD . FD\RING\OUT

RETURN NULL\MSG

END



FUNCTION GETM\NORI ( P, CBJ, MBOX ) RETURNING VECTOR
*

* GET APL-OBJECT ‘OBJ’ FROI1 ADDRESS SPACE OF

*  SEWDER ( PROCESS HUMBER ‘P ) AND COPY IT INTO A
*  NEW MESSAGE VECTOR, WHICH IS RETURMED AS VALUE

*

SCALAR ASIZE

VECTOR MVEC, !BODY, ABODY

REFERENCE PD

*

PD _ @ PROCN\TABLE [ P ]

IF OBJ $ APL\TYPE = TYPENARRAY DO
ABCDY _ ARRAY\BLOCK ( 0BJ, PD )
ASIZE __ ABODY § VD3IZE
MVEC _ MAKE ( iSG\SPACE, MSG\SIZE ( 1 + ASIZE ) )
mBODY _ SUBVEC ( IMVEC, MSG\DISP + 1, ASIZE )
vCOPY ( MBODY, ABODY )

ELSE DO
MVEC _ MAKE ( M3G\SPACE, [ISG\SIZE ( 1 ) )

EWDIF

MVEC [ MSG\DISP ] _ OBJ

RETURN HMVEC

END



UNCTIOH GETWM\QUAD ( P, OBJ, iMBOX )} RETURHNING VECTOR

F
*
* GET APL OBJECT “0OBJ’ FROM ADDRESS SPACE OF SENDER
* ( PROCESS HUMBER ‘P’ ), CALLING THE APPROPRIATE
* FUNCTION TO COWVERT IT IUTC STRING FORMAT AND

* PACK IT INTO A HEW MESSAGE VECTOR

*
REFERENCE PFISTR
FIELD NELTS(0:16,31), RANK(0:8,15)
VECTOR MVEC,ABODY
STRING CRLF _ "&M&d"
*
IF OBJSAPL\TYPE = TYPE\ARRAY THEN
AEODY _ ARRAY\BLOCK( OBJ, @PROC\TABLE([P])
i¥ ABODY[1]SNELTS = THEH
MVEC _ HMAXKE(MSG\SPACE, MSG\SIZE (5) )
MSTR _ MSG\SETSTRING(MVEC)
IF HMAILBOX\TABLE [1BOX] S$MBD\GETI! = GETH\QUAD THEN ..
APPELD (#STR,CRLF)
L5 IF ABODY{O]SRANK = 1 THEW
MVEC _ VECTOR\CONV(ABODY, HBOX)

ELSE
MVEC _ BMHULTINDIM\CONV(ABODY, IMBOX)
EWNDIF
ELSE
MVEC _ SCALARNCORV{ OBJ, i1BOX)
ENDIF

RETURN MVEC
END



FUNCTION GETHMN\QUOTEQUAD ( P, OBJ, [IBOX
*

*  QUOTEQUAD TERMINATE OUTPUT WITH CRLF
*

RETURN GETH\QUAD(P, OBJ, MBOX)
END

)

RETURNING

VECTOR



SCALAR I, W
*
N _ TABLE § VDSIZE
FOR I _ 0 TO lL-1 DO
IF TABLE [ I ] §
TABLE [ I ] §
RETURN I
ENDIF
ENDFOR
FRETURN

GET FREE DESCRIPTOR IN SPnCIFI
RETURN ITS INDZX. FAILS IF

D\FREE DO
D\FREE

n
TA

UHNCTION GET\DESCR ( VECTOR TABLE )

ED TABLE AND
BLE rULL

__ FALSE



FUNCTION GET\FILENANME (STRING APL\FILE, OBJ)
*
*COLLECT CHARS FRCil ‘0BJ”
* FAILIF: ‘OBJ° WOT ALL CHARS; LENGTH OF HWAME > SEGNAME\LEN
*
CONSTANT SEGHAME\LEN _ 8
VECTOR AVEC
SCALAR L
FIELD NELTS(0:16,31)
*
IF LEGAL(AVEC_ALL\CHAR(OBJ)) THEU
L_AVEC[1]SNELIS
IF (L>0) AND (L<=SEGNAME\LEN) THEW
CLEAR(APL\FILE)
L_L+2
FOR I_3 TO L DO
WCI(AVECI[I]SAPL\VALUE, APL\FILE)
ENDFOR
ELSE
BADNEWS (NANMELEN\ERR)
FRETURH
ENIDIF
ELSE
BADNEWS ( PARAM\ERR)
FRETURN
ENDIF
RETURH



UNCTION GH3CI

GET HON-BLAUK

F
*
*
x

SCALAR CHAR

*

WHILE ( CHAR

RETURN CHAR
END

(

STRING S

CHARACTER

_GCI ( s

)

AND INCREHMENT

$FRETURN )} =

BLANK DO;

ENDWHILE



FUNCTION GUPROC()

*

GO~-COMMANID:
RESUME EXECUTION OF DEBUGGEE PROCESS

*

*

VECTOR DTSEG
REFERENCE STATE\AREA, TOP
SCALAR FLAGS, PRCAP, TRAP, FD, FADDR
COWSTANT FLSTEP _ 000002B, FLOTHER _ 177775B
MACRO STEPTRAP _ ( 2 @ SA\TRAPCLASS + 1 @ SA\TRAPHUMBER )
*
DB\CHECK
DTSEG _ DB\PD . PD\DTSEG
STATE\AREA _ FIND\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\FUDESC
*
* RE-FIND LTE CORRESP TO PCTR
*
LTEFIND ( FD $ FHRUWT, FD $ FHNBLK, TOP . SF\PCTR :CRASH() )
IF LTE $ LTEFLAGS # 0 DO
*
* RESTORE SAVED CODE FROM LINE-TABLE
*

PUTBYTE ( FD $§ FHBLK, LTE $§ LTECODEZPTR, LTE $ LTEISAVE )
*

SET SINGLE-INSTRUCTION-STEP {10DL

TATE\AREA . SA\FLAGS _ OR ( STATE\AREA . SA\FLAGS, FLSTEP )

* % U0 o #

EXECUTE SAVED CODE

*

APL\OIl ( PRCAP )

TRAP _ TRAP\WAIT ( DB\PD )

*

* TURH OFF STEP IMIODE

*

STATE\AREA . SA\FLAGS _ AND ( STATE\AREA . SA\FLAGS, FLOTHER )
*

* RESTCRE BKPT-TRAP INSTRUCTICN
*

PUTBYTE ( FD $ FNBLK, LTE $§ LTECODEPTR, BRKOP )

*

* IF SAVED CODE RAN OK, KEEP GOING UNTIL NEXT TRAP
*
IF TRAP = STEPTRAP DO
CLEARN\TRAP ( DB\PD )
ELSE DO
HO\DB
RETURN



LENDIF
ENDIF
ENDIF
APL\OIl ( PRCAP )

DB\PD . PD\STOPPED _

NO\DB
RETURN

FALSE



FUNCTION GWD(STRING STR,SCALAR Luil)

*

FIELD

FRAC\PART(0:1,23),

SCALAR CH,H
BOOL OK

*

IF MAX\CONV = EFORMAT

EMAT(STR,11UM)

ELSE

IF HUMSAPL\TYPE =
N _ NUMSAPL\VAL

IF ¥ # 0 AND N
EMAT (STR, NUH

MAX\CONV _ E
ELSE
GWD2 (STR,NUM
EdDIF
ELSE

W _ OR(MNUMSFRAC
IF H >= HMAX\FNO
EMAT (STR, UM

EXP\PART(0:24,31)

THEN

TYPENINTEGER THEN
UE

>= MAX\INOT THEN
)

FORHMAT

)

\PART SHIFT 8, NUMSEXP\PART SHIFT
T OR 1 <= MINW\FHNOT THEHN

)

FORMAT

MAX\COWV _ L
ELSE
GWD2 (STR ,NUI)
ENDIF
ENDIF
ENDIF
RETURH

END

-23)



FUNCTION GWD2(STRING STR, SCALAR HNu#)
*APL HNUM OUTPUT IN MINIMAL I FORMAT(MAX:W) IF POSSIBLE
* ELSE IN MINIMAL F FORMAT(MAX:W,D) IF POSSIBLE ELSE
* IN MINIMAL E FORUAT
STRING STR1[20]
SCALAR CH
BOOL OK
CLEAR(STR1)
OK _ TRUE
IMAT(STR,NUM : OK _ FALSE)
IF NUT OK THEN
MAT( STR1, HUM : WCI( ‘>, STR1:FRETURN))
CH _ GCHNI(STRI1)
IF (CH="<") OR (CH=’>‘) THEN
EMAT( STR,NHUM :FRETURN)
MAX\COUV _ EFCRMAT
ELSE
APPEND(STR,STR1:FRETURN)
IF MAX\CONV < FFORMAT THEN MAX\COHNV _ FFORIAT
EHDIF
ELSE
IF MAX\CONV < IFORMAT THEN MAX\CONV _ IFORMAT
ENDIF
RETURN
END



FUQCTION IMAT(STRING SITR, SCALAR Hull, SCALAR W:8, SCALAR TRI¥:TRUE)
*23 BIT SIGNED APL INTEGER OUTPUT AS DECIHMAL
FIELD VAL(0:8,31)
WUM_ FIX( HUM:FRETURI)
DECIM(STR,HUMSVAL, NUMSSIGHF,W,TRIM :FRET(4))
RETURN
END



FUNCTION INBREAX { SCALAR BLK, SCALAR LYE )
*

* THNSERT BREAKPCINT-TRAP PATCH AND RETURN UPDATED LTE AS VALUE
*
IF LTE $§ LTEFLAGS = 0 DC
LTE $ LTEISAVE _ GETBYTE ( BLK, LTE $ LTECODEPTR )

PUTBYTE ( BLX, LTE $ LTECODEPTR, BRKOP )
ENDIF

RETURN LTE
END



FUNCTION INDEX\ERR ( I )

* TNDEX ERROR

IF 0 = 1 DO
MESSAGE ( "WRONG NUMBER OF SU3SCRIPTS&M" )
ELSE DO
MESSAGE ( "IHNDEX ERRORG&M" )
ENDIF
RETURN



FUHRCTION INIT\BOX ( #BOX )
*
* INITIALIZE MaAILBOX WUIBER “HBOX'
*
REFERENCE M3D, HMBRQ

*

MBD _ @ MAILBOX\TABLE [ i1BCX ]
*

* SET QUEUES EHPTY

*

MBD . #MBD\MQHD _ HULL\MSG
MBD . MBD\MQTL _ NHULL\MSG
*
MBRQ _ @ ( MBD .« MBD\RCVQ )
CLEAR ( IMBRQ )
*
* SET STATUS TO UWHATTACHED
*
MBD . MBD\ASTAT _ MBD\UNATTACHED
MBD . MBD\AOCBJ _ O©
MBD . MBD\PUTH _ PUTHM\IIORHM
MBD . MBD\GETM _ GIZTHM\NORI
*
RETURHN

ENID



FUNCTION INSERT\TIUE(DOUBLE TIHME)
*
*INSERT ‘TIME® ON “TIMER\LIST’
*
STRING T\LISTI[MAXBOXES 2 WORD]
BOOL AGAIN
DOUBLE T, T1
FIEZLD WD1(1)
CLEAR(T\LIST)
L: WHILE (GDND(TIMER\LIST:EXIT L))STL\LTIME<TIMESTL\LTI#L DO
WDD (GDD (TIMER\LIST),T\LIST)
ENDWHILE
AGAIIl_TRUE
T1$WD1_EOR(TIMESTL\L
T1STL\RTIME_EOR(TIME
L1:WHILE AGAII DO
T_GDND(TIMER\LIST:EXIT L1)
T_LADD(TL1,T)
IF TSWD1l>=0 THEU
AGAIN_FALSE
ELSE
WDD(GDD(TIMER\LIST), T\LIST)
SHDIF
ENDWHILE
WDI(TIME, TIMER\LIST)
APPENDD (TIMER\LIST,T\LIST)
RETURN
1D

IME,-1)
TL\RTIHE,-1)

-
4
S

]



FUNCTION INTEGER\VECTOR ( OBJ ) RETURNING VECTOR
*

* CHECK PARAMETER: IS IT AN INTEGER VECTOR ?
*
BOOL OK
SCALAR R, L, I, U
VECTOR AVEC
FIZLD RANKX ( 0: 8,15 ), HELTS ( 0: 16,31 )
*
IF OBJ $ APL\TYPE = TYPE\ARRAY DO
AVEC _ ARRAY\BLOCK ( OBJ, TRAP\PD )
i _ AVEC [ 0 ] $ RAIX
IF R = 1 DO
L _ AVEC [ 1 ] $ HELTS
OK _ TRUE
FOR I _ 0 TO L-1 DO
N _ AVEC [ I+3 1
IF 0 $ APL\TYPE # TYPE\INTEGER DO
OK _ FALSE
ENDIF
ENDFOR
IF OK DO RETURH AVEC
ENDIF
ENDIF
RETURN ILLEGAL\VEC
END



FUNCTION INTHWUM(SCALAR IUM) RETURNING SCALAR
*IF MU IS APL INTEGER THEWd RETURN TRUE
*IF NUi IS APL REAL THEN RETURN FALSE
*OTHERWISE FRETURHN
FIELD INT(G:1,8)
FIELD REALNUK(0:1,1)
IF QuMsSINT=100B THEN
RETURN TRUE
ELSEIF HUMSREALNUM=1 THEN
RETURN FALSE
ELSE
FRET(11)
ENDIF
END



FUNCTION IW(STRING STR, NUil, ¥#W:g)

*23 BIT SIGHED APL IUTEGER OUTPUT AS DECIHAL
IMAT(STR,NUCM,W,TRUE:FRET(4))
RETURMN

D



FUNCTION LADD(DOUBLE A , DOUBLE B) RETURNING DOUBLE
*
*DC DOUBLE PRECISION ADD, FRETURN IF OVERFLOW
*
FIELD LL3(0:0,2), LR29(0:3,31)
FIELD LBIT28(0:28,28),WD(0),WD1(1)
FIELD UL3(1:0,2), UR29(1:3,31)
FIELD L1BIT(1:0,0)
FIELD L3BITS(0:0,2), R29BITS(0:3,31), L29BITS(0:0,28)
SCALAR T1,T2
DUUBLE R
*
T1 _ASLR29+BSLR29
T2_T1SLL3+ASLL3+BSLL3
RSWD_ (T2 SHIFT -29) + T1SLR29
T1_ASUR29+BSUR29+T2SLBIT28
T2 _T1SL3BITS+ASUL3+BSUL3
RSWD1_(T2 SHIFT -29) + T1SR29BITS
IF ASL1BIT = BSL1BIT AND ASLIBIT # RSLIBIT THEHN FRETURN
RETURHN R
END



FUNCTION LENGTH\ERR ( 1 )
* APL LENGTH ERROR
MESSAGE ( "LENGTH ERRORG&H" )

RETURN
=1D



UH

L

* % % % ']

EI1D

CTIOH LOOXUP ( STRING PHAME )

COKUP REFORMATS NAME AND CALLS "STLK" TO LCOK 1IN
SYYBOL TABLE IH BUFFER.

SCALAR WLENGTH

VECTOR WVEC

STRING HWAME [ IDLENGTH + 3 8 BIT ]

*

SCOPY ( WAME , PHNAHE )

*

UNTIL ( LEXGTH ( HAME ) MCD CPW = 0 ) DO
WCI (BLANK,HNAME)

ENDUNTIL

WVEC _ FULLVEC ( NAME.SDVD )

WLENGTH _ LENGTH ( HAME ) / CPW

*

RETURN STLK ( GDBWINDOW.BUFFER, WVEC, WLENGTH :FRETURN)

*



FUNCTION LSUB (DOUBLE A , DOUBLE B) RETURNING DOUBLE
*

* DOUBLE PRECISION SUBTRACT, FRETURN IS OVERFLOW... A - B
*

FIELD LOB (0). HOB (1)
DOUBLE D1

COMPLIMENT BITS OF LOW ORDER.
COMPLIMENT BITS OFHIGH ORDER.

SET A DOUBLE PREC. CONSTANT O F 1.
SET A DOUBLE PREC. CONSTANT 0S 1.
2°S COMPLIMENT {HOW IN B.

ADD 2°S COMPLIMEHNT.

BSLOB _ EOR(BSLOB ,-1):
BSHOB _ EOR(BSHOB,- 1):
D1ISLOB _ 1;

D1SHOB _ 0;

B _ LADD (B,Dl);:

RETURI LADD(A,B);

END

* * F * ¥ *



FUNCTION LTEFIND ( SCALAR R, SCALAR F, 3CALAR P )

* ok o o o * H*

END

2]

FIND L1WNE-TABLE-ENTRY CORRESPOWDING TO FUNCTION-RELATIVE

P-COUNTER P IN FUJCTION F. R IS RUNTIME FLAG. LOADS THE
GLOBAL LTE BUFFER AND RETURNS THz LINE HUMBER OF THE
STATEMENT-LINE. RETURHS -1 IF P IS5 OUTSIDE OF F.

FAILS IF DEBUGGER BLOCK CF ¥ IS INVALID.

SCALAR START, FINISH, FIRST, HLIHES, I, CP
REFERENCE HDR
VECTOR A

*

*CHECK FOR INVALID DZBUGGER BLOCK

*

IF BADIWFO ( DBUGSEG(R), F ) DO
FRETURN

ENDIF

CHECK FOR BAD P-COUNTER

* % o Ix

START _ INST
FINISH _ BLKSIZE(PROCSEG(R),F)*BPW - 1
IF P<START OR FINISH<P DO
RETURH -1
ENDIF

GET LINWE TABLLE

*
*
*
SELWINDOW ( CDBWINDOW, DBUGSEG(R), F )
A _ CDBWINDOW.BARRAY
HDR _ SETREFSIZE ( @A[DBHDR}, DBHDRSZ )
FIRST _ HDR.LTBASE
NLIHES _ HDR.LTSIZE
*
* SEARCH FOR LTE CONTAINING P-COUNTER VALUE
*
FOR I _ HLINES-1 BY -1 TO 0 DO

LTE _ A[FIRST + I*WPW]

CP _ LTE $ LTECODEPTR

IF CP § LTENULL AND P >= CP DO

RETURI I+1

ENDIF
ERDFOR
*

* FALL THRU IF BAD LINE TABLE
*

CRASH()



F
*
*
*
*
*
*

END

UWCTION LTEGET ( VEZCTOR S, SCALAR F, SCALAR L )

GET LINl& TABLE ENTRY FOR LINE L OF FUNCTION F OF

DEBUG SEGHMENT S. LOADS GLOBAL LTE BUFFER, AND
RETURNS TRUE. RETURNG FALSE IF RO SUCH LINE IN F.
FAILS IF DEBUGGER BLOCK OF F IS INVALID.

SCALAR FIRST, HLIIIES
REFERENCE HDR
VECTCR A
*
* CHECK FOR INVALID DEBUGGER BLOCK
*
IF BADIWFO ( S, F ) DO
FRETURN
LZUDIF
*

* GET LINEZ TABLE

*
SELWINDOW ( CDBWINDOW, S, F )
A _ CDBWINDOW.BARRAY
HDR _ SETREFSIZE ( @A[DBHDR], DBHDRSZ )
FIRST _ HDR.LTBASE
NLINES _ HDR.LTSIZE
*
* CHECK FOR BAD LINE HUMBER
*
IF L > NLIHES DO
RETURN FALSE
ENDIF
*
* FETCH LTE
*
LTE _ A [ FIRST + L - 1 ]
RETURN TRUE

*



FUHNCTION LIEPUT ( VECTOR S, SCALAR F, SCALAR L

*

*
*
*

p

UT HMODIFIED LTE FOR LINE L OF FUNCTION F OF DEBUG SEGHMENT

5 BACK INTO LINE-TABLE.

SCALAR FIRST, HLINES
REFERENCE HDR
VECTOR A
*
IF BADINFO ( S, F ) DO
FRETURH
SHDIF
*
SELWINDOW ( CDBWINDOW, 5, F )
A _ CDBWINDOW.BARRAY
HDR _ SETREFSIZE ( @ A [ DBHDR ], DBHDRSZ )
FIRST _ HDR.LTBASE
NLINES _ HDR.LTSIZE
*
IF L > HLINES DO
RETURN FALSE
ENDIF
*
A [ FIRST + L - 1 ] _ LTE
RETURN TRUE

)



FUNCTION LVOUT ( STRING L,
*
*
*

PRINT LABELED OCTAL VALUE

SOUT ( L )
IOUT ( Vis 8 )
RETURN

END

SCALAR V )



FUNCTION MAKESTRING ( STRING S, VECTOR V, I,

MAKES SYRING “S’° HOLD CHARACTERS PACKED 1IN
WCRD-VECTOR “V°, ADDIHG THE "EXTRA" CHAR
THE EHD TO MAKE A KOSHER STRING.

* o A A *

V _ SUBVEC ( Vv, I, J-I+1 )
V _ BYTEVEC ( V )

V $§ VDSIZE _ V $ VDSIZE + 1
SETSTRING ( S, V )

RETURH

J )

AT



FUNCTION MD\CONWV ( VECTOR ABODY, HMgOX ) RETURHING VECTOR

*

* * *

END

CONVERT APL ARRAY “ABODY” INTO A CHARACTER STRING
USING “CONvV’ . THE STRING ( PREFIXED BY ITS DESCRIPTOR ) IS
STORED INTO A HNEW MHESSAGE VECTOR, WHICH IS RETURNED AS VALUE

SCALAR ASIZE, WSIZE, R, S, P, WIDTH
VECTOR MVEC
REFERENCE [HMSTR

STRING CRLF _ "“&1&J"

FIELD NELTS ( 0: 16,31 ), RANK ( 0: 8,15 )
*

s _ 1

P _ 1

R _ ABODY { 0 ] § RANK
FCR I _ 2 TO R DO
P _ ABODY [ I ] $ APL\VALUE * P
S _ P + S
ENDFOR
ASIZE _ ABODY [ 1 ] $ HELTS + S * 2
IF MAaX\CONV = CFORMAT THEN
WIDTH _ 1
ELSEIF MAX\CONV = IFORMAT THEH
WIDTH _ INT\WIDTH + 1 + HUHM\SIGH
ELSEIF HMAX\CONV = FFORMAT THEN
WIDTH _ INT\WIDTH + POINT + FRAC\WIDTH + 1 + NUM\SIGN
ELSE
WIDTH _ SIGDIG + 2 + EXP\WIDTH + NUM\SIGN + 1
ENDIF
WSIZE _ ( ASIZE * WIDTH + 5 ) / 4
MVEC _ IMAKE ( [MSG\SPACE, I!NSG\SIZE ( WSIZE + 3 ) )
MSTR _ M3G\SETSTRING ( MVEC )
SAVE\FRAC\WIDTH _ FRAC\WIDTH
SAVE\EXP\WIDTH _ EXP\WIDTH
*
RANKCURSE ( MSTR, ABODY, 1, R+2, MAX\COHV, WIDTH )
FOR I _ 2 TO R DO
GCD (iMSTR) ; GCD(MSTR)
_NDFOR
IF MAILBOX\TABLE [HBOX]SiIBD\GET1 = GETHM\QUAD THEN ..
APPEND( MSTR, CRLF)
RETURH CONTRACT ( MSG\SPACE, IMVEC, ..

MSG\SIZE ( ( LENGTH ( USTR ) + 3 ) / 4 + 3 )

)



UNCTION MSG\SETSTRING ( VEC

F
*
* SETS UP STRING DESCRIPTOR
*  VECTOR AND RETURNS STRING
*
SCALAR WORDS
REFERERCE MSTRING
VECTOR SVEC
*
MSTRING _ SETREFSIZE ( @
WORDS _ MVEC § VDSIZE - (
SVEC _ SUBVEC ( HMVEC, #SG
SVEC _ BYTEVEC ( SVEC )
SVEC & VDSIZE _ SVEC § VD
SETSTRING ( MSTRING, SVEC
CLEAR { [ISTRING )
RETURN MSTRING

TOR [MVEC ) RETURNIUG

OF "CONVERTED" FORMAT
POINTER AS VALUE

MVEC [ IISG\DISP ], 3
MSG\DISP + 3 )
\DISP + 3, WORDS )

SIZE + 1
)

)

AT
vliy

STRING

SSAGE



FUNCTION MULTIN\DIM\CCOHV(VECTOR ABODY, ii1BOX ) RETURNING VECTOR
*
* CONVERT ARRAY WITH RANK > 1
*
STRING S5TR[20]
SCALAR INDEX, ARANK, CH
FIELD HELTS(0:16,31), RANK(0:8,15)
*
ARANK __ ABODY[O0]SRANK
INDEX _ ABODY[1l]SHELTS + ARANK +1

NUHM\SIGN _ FALSE
POINT _ FALSE
INT\WIDTH _ 0
FRAC\WIDTH _ 0
EXP\WIDTH _ 0
MAX\CONV _ CFORMAT

FOR I _ ARANIX + 2 TO IHWDEX DO
CLEAR( STR)
IF ABODY([I]SAPL\TYPE # TYPE\CHAR THEN
GWD(STR, ABODYI[I] )
HUM\SIGH _ WNUM\SIGH OR ABODY[I]S$SIGUF
ENDIF
ENDFOR
IF SIGDIG < INT\WIDTH + FRAC\WIDTH THEN HMAX\CONV _ EFORHAT
RETURN MD\CONV (ABODY, MBOX)
END



FUNCTION NEW\SEGHENT ( STRING SEGHAME, LENGTH )

*

* CREATES A HEW SEGHMENT, WHETHER OIIE EXISTED OR NOT
*
SCALAR L

BOOL EXISTS

EXISTS _ TRUE
L _ READ\LEHNGTH ( SEGHNAME :EXISTS _ FALSE )
IF EXISTS DO

OPEN\WINDOWED { TCAP, SEGWAME :OPEN\LOCKED(TCAP,SEGHNAME:CRASH()))
REPEAT

CLOSE ( TCAP :EXIT )

ENDREPEAT

IF L # LENGTH DO
OPEN\WINDOWED ( TCAP, SEGHAME )
SET\LEHWGTH ( TCAP, LENGTH )
CLOSE ( TCAP )

ENDIF
ELSE DO

CREATENSEGHENT ( SEGUAME, LENGTH :CRASH() )
ENDIF
RETURH

END



UNCTION

F
*
* TESTS
*

HOGOOD ( VECT

INVALID BIT OF

SCALAR INFO

*

INFO

END

CR S5EG, SCALAR BLK

BLOCK BLK IN SEGHMERNT

__ BLKINFO ( SEG, BLK )
RETURH ( INFO $ BLKINUVALID

= 1)

SEG



FUNCTION HORM(SCALAR :uil, SCALAR POW, SCALAR HSIGH) RETURNING SCALAR
*CONVERT POSITIVE SIMPLE WUMBER INTO 1JORMALIZED APL NUMBER
FIELD EF(0:24,31)
FIELD RF(0:24,24)
FIELD FF(0:0,23)
IF WUM=0 THEi{l RETURH 128
WHILE NUM>0 DO
HUM_NUM SHIFT -1
POW_POW-1
ENDWHILE
HUM_UM SHIFT 1
POW_POW+159
IF HUMSRF=1 THEN
HUMSFF_NUMSFF+1
IF NUM<0 THEN
WUM_N0M SHIFT 1
POV_POW+1
ENDIF
ENDIF
WUMSSIGUF_NSIGHU
IF POW>255 THEN FRET(21)
MUMSEF_POW
RETURW LU



FUNCTION NUMERIC ( SCALAR C )
IF “0° <= C AlUD C <= "9° DO
RETURN TRUE
ELSE DO
RETURN FALSE
ENDIF
EID



FUHCTION WUMFORMNINIT (SIGDIG)

*
*
MAXNINOT _ 1
FOR I _ 1 TO SIGDIG DO
MAXNINOT _ MAXN\INOT * 10
EHDFOR
HMAXNFHOT _ OR (( EXPTEN(SIGDIG) - EBIAS) SHIFT -23, .
FRACTEN(SIGDIG) SHIFT 8 )
*

MIW\FIOT _ OR (( -EXPTEN(48+4) - EBIAS) SHIFT -23, ..
FRACTEN(SIGDIG) SHIFT 8 )



FUNCTION OBJINIT()

*

* INITIALIZE UNIVERSE OF APL INITERPROCESS OBJECTS

*

VECTOR SEGVEC | BIG EXTERNAL 0 ]; * USED IN PD IUITIALIZATION

REFERENCE PD, FD, FHDR

SCALAR I

*

INIT ( FREEPOOL )

INIT ( MSG\SPACE )

APLNINIT()

*

* INITIALIZE TERMINAL TABLE

*

FOR I _ 0 TO MAXTERMS-1 DO
TERM\TABLE [ I ] $ D\FREE _ TRUE

ENDFOR

*

* INITIALIZE PROCESS TABLE

*

FOR I _ 0 TO MAXPROCS-1 DO
PD _ @ PROC\TABLE [ I ]
PD.D\FREE _ TRUE
PD.PD\PRCAP _ PRCAPS + 1
PD . PD\DTSEG _ SEGVEC
PD . PD\DTCAP _ DTCAPS + 1
CLEAR\TRAP ( PD )

ENDFOR

NO\DB

*

* INITIALIZE AILBOX TABLE

*

FOR I _ 0 TO MAXBOXES-1 DO
MAILBOX\TABLE [ I ] $ D\FREE _ TRUE

ENDFOR

*

* JNITIALIZE FILE TABLE

*

FOR I _ 0 TO MAXFILES-1 DO
FD _ @FILENTABLE [ I ]
FD . D\FREE _ TRUE
FD.FD\CAPX _ FTCAPS + I
FD.FD\VEC _ SEGVEC
FD.FD\VEC\CAPX _ FTCAPS + I
FD « FD\IN\MSG _ SUBVEC ( FD\MSG\VECS, I*MSG\DISP,
MHDR _ SETREFSIZE ( @(FD.FD\IW\MSG) [0], 4SG\DISP )
MHDR . MSG\DELIVER _ FALSE

ENDFOR

*

* JNITIALIZE WUMBER OUTPUT FORHMAT

*

SIGDIG _ 7

RUMFORMNINIT(SIGDIG)
*

MSG\DISP )



*
*  IMNIT TIMER LIST
*
CLEAR { TIHMER\LIST )
*
RETURHN
END



FUNCTION OBJPUSH ( OBJ, REFERENCE TO\PD, REFERENCE FROU\PD )

PUSH APL OBJECT “OBJ’° FROM PROCESS ‘FROM\PD® ONTO STACK OF
PROCESS “TO\PD’

* * % % M

VECTOR TO\VEC, FROM\VEC
SCALAR TO\HDR, ASIZE
FIELD RANK ( 0: 8,15 ), REFCHT ( O: 0,15 ), ADDR ( 0: 16,31 )
*
IF OBJ § APL\TYPE = TYPE\ARRAY DO
FROM\VEC _ ARRAY\BLOCK ( OBJ, FROM\PD )
nSIZE _ FROMA\VEC § VDSIZE
TO\VEC _ APLMAKE ( TO\PD . PD\DTSEG, ASIZE )

*

TO\HDR _ TO\VEC [ 0 1
VCOPY ( TO\VEC, FROM\VEC )
TO\VEC [ 0 ] _ TO\HDR
TO\VEC [ 0 1 $ RANK _ FROM\VEC [ 0 ] $ RANK
TO\VEC [ 1 ] $ REFCHT _ 1
OBJ $ ADDR _ TO\VEC $ VDBASE
ENDIF

PUSHWORD ( OBJ, TO\PD )
RETURH
END



FUNCTION OCT(STRING STR, SCALAR Hui, SCALAR SIGH,
SCALAR TRIil)
*32 BIT UNSIGHNED 3IMPLE NUMBER OUTPUT AS OCTAL
SCALAR H
FIELD F3(0:29,31)
STRING STR1[11]
H_0
SETS(STR1,0.,0)
WHILE BTU HUM>0 DO
H_M+1
WCD (HNUMSF3+°0°,STR1 :FRET(5))
NUM_NUM SHIFT 3
ENDWHILE
QUTSTR(STR,5TR1,53IGH,W,1i, TRIiM :FRET(5))
RETURHN

SCALAR

Wi



FUNCTICI OUTBREAX ( SCALAR BLK, SCALAR LTE )

*

* REMOVE BREAKPCIHT-TRAP PATCH
*
IF LTE $ LTEFLAGS = 0 DO
PUTBYTE ( BLK, LTE $ LTECODEPTR, LTE $ LTEISAVE )
ENDIF
RETURH
ZliD



FULCTION OUTSTR(STRING STR, STRING S1IR1,
SCALAR Wl, BOOL TRIM :

x**x%x* THIS THE BEGINHING OF ****%
***** CONVERT FRONM HUMBER TO STRING *****
*QUTPUT STR1 ONTC STR WITH PROPER SIGH AND SPACING
*
SCALAR BLX

IF W<=0 THEN FRET(2)

BLK_W-W1-SIGH

TRUE)

IF WOT TRIIM THEN
FOR I_1 TO BLK DO
WCI(” “,STR :FRET(1l))
ENDFOR
ENDIF

IF BLK<0 AND NOT TRIH
IF SIGH THEW
WCI(“<’,STR
LLSE
WCI(’>,STR
LNDIF
Wl_W-1
ELSE
IF SIGH THEN WCI(‘-‘,STR
EHDIF
IF 40T TRIM THEHN
FOR I_1 TO Wl DO
WCI(GCI (STR1
ENDFOR
ELSE
REPEAT
WCI(GCI(STR1:RETURH),
ENDREPEAT
ENDIF
RETURHN
BHD

THEHN
sFRET(1))

:FRET(1))

:FRET (1))

SFRET(1)),STR

:FRET(1))

STR :FRETURN)

SCALAR SIGH,

SCALAR

W '



FUNCTIO!N OW(STRING STR, SCALAR NUi1, SCALAR W:9)
*23 BIT APL INT OUTPUT AS OCTAL
FIELD VAL{0:8,31)
NUM _FIX (1IUM : FRETURN)
OCT(STR, NUMSVAL, NUMSSIGUF,W ,FALSE:FRET(33))
RETURH
END



FUNCTION PAI
EXAMIHES Q
HMESSAGE-R
HANDED TO
RETURNED.
FALSE IS

* %k o H F o A

VECTOR g
REFERENCE
SCALAR RP
PROC PUTIil
*

MBD
QHD

_aeu
!
_ @

mHDR
RPH
RPD
DELIVE
PUTHMSG
oBJ
*

BOX

__ PUTHUSG ( RPN,

_ APLN\INTEGELR (

R\OFF ( 11BOX )
UEUES OF [IAILBOX
ECEIVER PAIR.
RECEIVER,
OTHERWISE,
RETURNED.

HD, IVEC
MBRC, RPD,
d, 0BJ, BOX

-
3G

3D,

AILBOX\TABLE [
D . MBD\MQHD
{ 1BD . [(iBD\RCV{Q )

_ DEQUEUE\MESSAGE (
_ HISG\HDR (
_ DEQUEUE\RECEIVER (
_a

MVEC )

PROC\TABLE |
RY\CHECK (
_ MBD .

RP
HMVEC )
M3D\PUTH
MVEC,

H1BOX

MBOX

PUSHWORD ( BOX.,
PUSHWORD ( OBJ.,
ATTH\RESUME ( RP
IF DB\PH

RPD )
RPD )
D)

RPN DO HO\DB

RPD . PD\STOPPED _ FALSE
RETURN TRUE
ENDIF

L£HND

HUrlBER
IF FOULD,
WHC I5 TURHED ON,
HOTHIWNG IS DONE

MHDR

]

1BOX

:1BOX

]
MBOX

)

‘11BOX’
MESSAGE IS

ISG\NULL

)
)

)

(

FOR A

AND
AUD

MQHD ) DO

TRUE IS



FUN

E)
In

W

* % A * o %

CTION PARAM ( N )

ETURNS HTH ITEM FROHM TOP OF STACK OF APL PRCCESS
ITH GIVEN PD . GIVEN THAT P HAS JUST DONE AN
ATTENTION-TRAP, THIS 1S5 THE HTH PARAMETER OF THE
SERVICE CALL

SCALAR INDEX

VECTOR DTSEG

REFERENCE STATE\AREA

*

DTSEG _ TRAP\PD . PD\DTSEG

STATE\AREA _ FIND\STATE ( DTSEG )

INDEX _ STATE\AREA.SA\LTOP + STATE\NAREA . SA\SBASE
RETURN DTSEG [ IHDEX ]



* * % ti

Ui

»

WD

CTIOW PCPROC()

PC’ COMMAND: PRINT CODE AND
VECTOR A,
SCALAR FIR
*
IF CHUDMOVE (
S _ DBSEG
B _ IPTR1.BLOCK
L _ IPTR1.LINE
IF LTEGET ( S,
*
* PRINT
*
S0UT
I0UT
I0UT
TOUT
*
* LOCATE CODE (
*
FIRST
IF FIRSZT
LAST _
WHILE

5
5T, LASY, I, B, L

IPTR1 :FRETURN
By
LTE

"LTE

" )

LTE §

—_—— o~ —~

T
—

i ]

S
TENULL DO
E

ELSE
LAST _
EiIDIF
ENDWHILE
*
* PRINT
*
SELwINDOW
A _ BYTEVEC (
FOR I _ FIRST
IOUT ( A
IF I REM 4
CRLF ( 1)
ELSE DO
couT
ENDIF
ENUDFOR
CRLF (
ENDIF
RETURH
ENDIF
ENDIF
FRETURN

CODE

TO

¢ 7))

1)

LTE $ LTEISAVE,,
LTEFLAGS,,
LTE $ LTECODEPTR,,

LTENULL

B,

( CCDWINDOW,
CCDWINDOW.BARRAY )
LAST-1 DO

L I 149
3 DO

LTE CORRESPOMDINWNG TO LIIE ADDRESS

8
8

IF AllY )

LTECCODEPTR

DO

L :FRETURH ) DO
LTECODEPTR

CDBEG,

B )

8 )



FUXRCTICH PEEL ( STRING 5 )

* * %

PEEL KREXT COMHMAND FROM 5, ARD PUT IT IN CSTRING

SCALAR CHAR
*
CLEAR ( CSTRING )
UWTIL ( ( CHAR _ GCI(S :
WCI ( CHAR, CSTRING )
ENDUNTIL
RETURN
END

RETURA) ) = ;" ) DO




FUNCTION PFIWD ( P )

FIND THE PRCCESS DESCRIPTCR rOR APL PROCESS
WITH UNIQUE-HAME P

* % ok *

=

REFERENCE PD
VECTOR C
*
FOR I _ 0 TO HMAXPROCS-1 DO
PD _ @ PROC\TABLE [ I ]
C _ DISPLAY\CAP ( PD . PD\PRCAP )
.F C $ CAP\UNIQUE\HAME = P DO
RETURN I
ENDIF
ENDFOR
FRETURN
Z1D



* % % o M

END

FUNCTION PLACENMESSAGE ( OBJ, #MBOX, BOOL DELIVER )

PLACE HMESSAGE GBJECT “OBJ’ IN HMAILBCX “HMBOX®™ AND
SET DELIVERY-STATUS INIFO AS INDICATED BY “DELIVER®.

REFERENCE MBD, iHDR
VECTOR HVEC
PROC GETHSG
*
MBD _ @ MAILBOX\TABLE [ MBOX ]
GETMSG _ MBD . BD\GETH
MVEC _ GETMSG ( TRAP\PN, OBJ, MBOX )
UNLESS IMSG\HULL ( iIVEC ) DO
MHDR _ i1SG\HDR ( HVEC )
..nDR . HSG\DELIVER _ DELIVER
iHDR . HMSG\SOURCE _ TRAP\PH
*
IF DELIVER DO
TRAP\PD . PD\DCHT _ TRAP\PD . PD\DCHT + 1
TRAP\PD . PD\STOPPED _ TRUE
ENDIF
*

ENGUEUENMESSAGE ( MVEC, IB0X )
ENDUNLESS
RETURH



FUNCTION PLADDR ( SCALAR Fl, SCALAR LN )

*

* PRINTS LINE ADDR OF LINE ‘LW’ IN FUNCTION ‘FN°
*

STRING FUHNC [ IDLENGTH ]
*

FUAME ( FH, FUNC )
SOUT ( FUNC )
couT ( " [° )
IouT ( LN - 1)
cout ( 17 )
RETURH

END



FUNCTIOI PROCSETUP ( SCALAR PU, HAXB )

x
* SETS UP PROCESS HUMBER PH

REFERENCE PD, PHBL

STRING DATANAME [ FHAMEMAX ]
STRING DATATAIL [ TAILSZ ]
REFERENCE HDR

*

*

SELWINDOW ( GDBWINDOW, DBSEG, GLCBLK )
HDR _ @ ( GDBWINDOW.BARRAY ) [ 0O ]
GVSIZE _ HDR.VRGAPTR

*

DTSIZE _ GVSIZE + ABSIZE + STSIZE

*

PD _ @ PROC\TABLE [ PN ]

PD . PD\STOPPED _ FALSE

PD . PD\DCHT _ O

CLEAR\TRAP ( PD )

IF HMAXB < 0 OR HMAXBOXES < HMAXB DO
FRETURHN

ELSE DO
PMBL _ @ ( PD . PD\MBOXLIST )
CMAKENSTRING ( PUBL, MAXB )

ENDIF

*

CLEAR ( DATATAIL )

CilS ( DATATAIL, PH )

= SEGHNAME ( DATANAME, DATATAIL )
SCOPY ( DATAHANE, DATATAIL )

APPEND ( DATANAME, "ARS" )
*

NEW\SEGHMENT ( DATANAME, DTSIZE )

OPEN\LOCKED ( PD . PD\DTCAP, DATAHAHE )

*

APL\CREATE ( PD . PD\PRCAP, DATANAHE, CODENA!NE, RCODENAME )
*

RETURH



FUNCTION PROMPT()
*
* PROHPTS THE USZR AT THE COHTROLLING
* HAS WOT ALREADY BEIEN DONE.
x
STRING P _ " "
*
IF WOT PROWMPTED DO
SCUT ( P )
PROMPTED _ TRUE
ENDIF
RETURN

TERMINAL,

IF THIS



FUNCTION PUSHWORD ( SCALAR W, REFERENCE PD )
*
* PUSH WORD W ONTO STACK OF IWDICATED PROCESS
*
SCALAR LTOP, SBASE
VECTOR DTSEG
RCFERENCE STATE\AREA
*
DTSEG _ PD . PD\DTSE
STATE\AREA _ FIND\STATE ( DTSEG )
LTOP _ STATE\AREA . SA\LTOP +
SBASE _ STATE\AREA . SA\SBASE
DTSEG [ LTOP + SBASE 1 _ W
STATE\AREA - SA\LTOP _ LTOP
ETURM
END



FUNCTION PUTBYTE ( SCALAR FIl, SCALAR ADDR, SCALAR BYTE )
*

* PUT CODE BYTE INTC USER CODE SEGHENT AT

* F-BASE REL ADDRESS IN FUJCTION FH
*

VECTCR A

*

SELWINDOW ( CCDWINDOW, CDSEG, FH $ FNBLK )
A _ BYTEVEC ( CCDWINDOW.BARRAY )
A [ ADDR ] _ BYTE
RETURN
END



FUNCTION PUTH\FILZ(P, VECTOR iIVEC, BOX)
x
*PUT APL-OBJECT FrOif FILE GIVEN BY BOX IHTO ADDRESS SPACE OF
* RECIEVER (PROCESS P); ENQUEUE DUMiY IESSAGE VECTOR “MVEC’
* AND RETURN APL DESCRIPTOR WORD FOR OBJECT.
*RETURN PSEUDO APL-CHARACTER °377B° OW EOF.
*
CONSTANT APLEOF_2000000377B
SCALAR OBJ, HDl, ASIZE
VECTOR DTSEG, AVEC
FIELD RANX(0:8,15), S12E(0:16,31), REFCAT(0:0,15), ..
ADDRESS(0:16,31), HNELTS(0:16,31)
REFERENCE FD, PD, MBD, FILE
STRING ASTR
*
ENQUEUZ\MESSAGE(UVEC, BCX)
MBD_@MAILBOX\TABLE [BCX]
FD_@FILE\TABLE [MBD.BD\AOBJ]
FILE_@FD.FD\RING
OBJ_GCI(FILZ:APLECF)
ASIZE_O
*
IF OBJSAPL\TYP&=TYPE\ARRAY THEN
PD_@PROC\TABLE[P]
DTSEG_PD.PD\DTSEG
HD1_GCI(FILE)
AVEC_APLMAKE (DTSEZG,HD1SSIZE)
*
ASIZE_HD1SSIZE
AVECSVDSIZE_ASIZE+1
SETSTRING(ASTR,AVEC)
SETS(ASTR,0,1)
FOR I_2 TO ASIZE DO
WCI(GCI(FILE),ASTR)
ENDFOR
AVEC[0] SRANK_HDI1SRAUK
AVEC[1l]SREFCHT_1
*

OBJSADDRESS_AVECSVDBASE
NDIF
RETURN OBJ
END



FUNCTION PUTH\NORI ( P, VECTOR iIVEC, IBOX )
*

* PUT APL OBJECT IIl ‘HVEC’® INTOC ADDRESS SPACE OF

* RECEIVER ( PROCESS WUMBER ‘P’ ), RELEASE "MVEC’, AND
*

x

s 3

RETURN APL DESCRIPTOR WORD FOR OBJECT.

SCALAR OBJ, ASIZE
VECTOR DTSEG, AVEC, ABODY, I1BODY
FIELD ADDRESS ( 0: 16,31 ), SIZE ( O0: 16,31 ), ..
RANK ( 0: 8,15 ), REFCHT ( 0: 0,15 )
REFERENCE PD
*
PD _ @ PROC\TABLE [ P ]
OBJ _ MVEC [ MSG\DISP ]
IF CBJ $§ APL\TYPE = TYPE\ARRAY DO
DTSEG _ PD . PD\DTSEG
ASIZE _ MVEC [ MSG\DISP + 1 ] $ SIZE
AVEC _ APLMAKL ( DTSEG, ASIZE )
*
ABODY _ SUBVLEC ( AVEC, 1, ASIZE-1 )
moODY _ SUBVEC ( #IVEC, :1SG\DISP+2, ASIZE-1 )
*
VCOPY ( ABODY, MBODY )
*
*
AVEC [ 0 1 $ RANK _ MVEC [ MSG\DISP + 1 ] S RAIX
AVEC [ 1 ] § REFCUT _ 1
*
cBJ $ ADDRESS _ AVEC $ VDBASE
ENDIF
FREE ( #MSG\SPACE, MVEC )
RETURN OBJ
END



FUNHCTION PUTM\CQUAD (
COWVERT CHARACTER ST

ADDRESS SPACE OF R
MVEC AND RETURN

¥ % % * * #*

SCALAR OBJ, ASIZE,
VECTOR DTSEG, AVEC
FIELD SLOP ( 0: 2

REFCHNT ( O:
REFERENCE PD, MSTR
*

PD _ @ PRCC\TABLE
MSTR _ SETREFSIZE
ASIZE _ LENGTH (
MSG\APLSIZE _ O
“SG\BUF _ MAKE (l1S
Fok I _ 1 TO ASIZE
MSG\BUF[I] _ APL
MSG\APLSIZE _ I
ENDFOR
IF MSG\APLSIZE = 1
OBJ _ MSG\BUFI[1]
ELSE
DTSEG _ PD.PD\DT
AVEC _ APLMAKE (
AVEC[O]SRANK _ 1
AVEC[1]SREFCHNT
AVEC[1]SHELTS
AVEC([2] _ APL\IU
FUR I _ 1 TO lISG
AVEC[I+2] _ il
ENDFOR
OBJ _ APL\ARRAY
ENDIF
FREE (MSG\SPACE, ™S
FREE (MSG\SPACE, IV
RETURH OBJ
END

L:

HUMBERS ANID CHARACTERS

v 1)y

P, VECTOR :HVEC,
RING INl VECTOR
AWD PUT IT

ECEIVER ( PROCESS

#“ISG\APLSI
, FMSG\BUF
SIZE

( 0: 16,3
)y, HELTS

G,15 ( O

]
MVEC [
)

[ P
(@ MSG\DISP
STR

G\SPACE,

DO
CSii(

ASIZE+3 )

MSTR

THEHN

SEG

DTSEG,

1

_ MSG\APLSIZE

TEGER ( MSG\APLSIZE
\APLSIZE DO
[ISG\BUF (1]

( AVEC )

G\BUF)
EC)

1

1BOX )

*MVEC’
INTO APL VECTOR IN
HUMBER
APL DESCRIPTOR WORD FOR OBJECT

)

INTO

RA

16,31

]

MSG\APLSIZE+3

)

’

:APL\CHAR(GCI

)

3

(MSTR:

IPl

)

)

NK

APL FORMAT

)« RELEASE

( 0 8,15

EXIT L)

)

))



* % % % % % N

hnd

UHCTION PUTUNQUOTEQUAD ( P, VECTOR HVEC, HBOX )

C

Hp

ONVERT CHARACTER S3TRING IN VECTCR “MVEC® INTOC AN APL
CHARACTER ARRAY OR SCALAR AND PUT IT INTO THE

ADDRESS SPACE OF RECEIVER ( PROCESS NUMBER “P° ).

RELEASE “i{IVEC® AND RETURIW APL DESCRIPTOR WORD FOR OBJECT.

SCALAR ASIZE, OBJ
VECTOR DTSEG, AVEC
REFERENCE PD, MSTR
FIELD RANK ( 0: 8,15 ), REFCHT ( 0: 0,15 ), WELTS ( 0: 16,31
*
PD _ @ PROC\TABLE [ P |
IISTR _ SETREFSIZE ( @ MVEC [ MSG\DISP 1, 3 )
ASIZE _ LENGTH ( MSTR )
IF ASIZE = 1 THEN

OBJ _ APL\CHAR ( GCI ( MSTR ) )
ELSE

DTSEG _ PD . PD\DTS

DT

EG
AVEC APLUIAKE ( SEG, ASIZE + 3 )
1

AVEC [ 0 ] § RANXK _
AVEC [ 1 ] § REFCUT _ 1
AVEC [ 1 1 § HELTS _ ASIZE
AVEC [ 2 ] _ APL\INTEGER ( ASIZE )
rOR I _ 1 TO ASIZE DO
AVEC [ I + 2 ] _ APL\CHAR ( GCI ( @HMSTR ) )
EIIDFOR
OBJ _ APL\ARRAY ( AVEC )
ENDIF

FREE ( [ISG\SPACE, HVEC )
RETURN OBJ



FUNCTIOWN PVPROC()

* PRINT VARIABLE COMMAND

REFERENCE STE, STATE\AREA, MST

COWSTANT TYPENIPW _ 4

FIELD IPW\SEG ( 0: 15,15 ), IPW\ADDR ( C:
SCALAR FD, TYPE, ADDR, VAL

BOOL FOUND

16,31 )

STRING VHAME [ IDLENGTH ], FHNAME [ IDLENGTH ]

VECTOR DTSEG, M

DB\CHECK
CHDARG ( VNAME )
CHMDARG ( FHAME )
FOUND _ FALSE
IF LENGTH ( FNAME ) > 9 DO
STE _ STEFIND ( FHAiE, GLOBLK :FRETURN
I7 STE . STYPE = SFUNC DO
FD _ STEFUNCD ( STE )
LLSE DO
FRETURN
ENDIF
FOUUD _ TRUE

)

STE _ STEFIND ( VNAME, FD :FOUND _ FALSE & LEAVE )

ENDIF

IF WOT FOUND DO

FOUND _ TRUE

STE _ STEFIND ( VHAME, GLOBLK :FOUND
ENDIF

DTSEG _ DB\PD . PD\DTSEG
STATE\NAREA _ FIND\STATE ( D

)
(95}
b
G

IF FOUND DO
TYPE _ STE . STYPE
IF TYPE = SVAR DO
ADDR _ STE . SVAL
IF STE . SLG DO

ADDR _ ADDR + STATENAREA . S5A\SBASE + STATE\AREA

ENDIF

VAL _ DTSEG [ ADDR ]

IF. VAL $ APL\TYPE = TYPE\IPW DO
ADDR _ VAL $ IPW\ADDR
IF VAL $§ IPW\SEG = 0 DO

_ FALSE & LEAVE

ADDR _ ADDR + STATENAREA . SA\SBASE

ENDIF
VAL _ DTSEG [ ADDR ]
ENDIF

IF VAL = APL\UWDEFINED DO

MESSAGE ( "(UNDEFINED)&M"™ )
ELSE DO

i GETH\CONV ( DB\PN, VAL, 0 )

)

SA\LB

A

SE



IF MSG\NULL ( i1 ) THEHN
CRLF ()
ELSE
I11ST _ SETREFSIZE ( @ [i1SG\DISP], 3 )
SOUT ( MST ); CRLF()
FREE ( I[iSG\SPACE, ™ )
ENDIF
ENDIF
ELSE DO
FOULlD _ FALSE
ENDIF
ENDIF
IF HOT FOUND DO
SCUT ( VHAME ); ERRMSG ( " HOT FOUNDS&M" )
EUDIF
RETURN
END



FUNCTIOIl CDLDELIVER()
CRASH()
END



FUNCTION QUDELIVER()
CRASH()
END



FUNCTION QOURECEIVE()
CRASH{()
oD



FUNCTION QRECEIVE()
CRASH ()
END



FUHNCTION RANXCURSE ( STRING ©ISTR, VECTOR ABODY, ..
R

* * H * ¥ *

END

RLEVEL, AINDEX, PROC COLV, WIDTH )

ECURSIVE FUNCTION TO CALL “STR\VEC® TO CONVERT RANK-N-ARRAY

I “ABODY” INTO A CHARACTER STRING, WHICH IS PUT IN ‘MSTR’.
"RLEVEL” IS RANK WE ARE ON AND “AINDEX’® IS NEXT WORD IN ‘ABODY’
TO COHVERT.

SCALAR L
FIELD RANK ( G: 8,15 )
STRING CRLF _ "&iM&d"
*
IF RLEVEL = ABODY [ G ] $ RANX THEN
AINDEX _ STR\VEC ( 1iSTR, ABODY, AINDEX, CO{vV, WIDTH )
APPEND ( !MSTR, CRLF )
ELSE
L _ ABODY [ RLEVEL + 1 ] $ APL\VALUE
FOR I _ 1 TO L DO
AIKDEX _ RANXCURSE ( MSTR, ABODY, RLEVEL+1l, AIWNDEX, COWvV,
ENDFOR i
APPEND ( #MSTR, CRLF )
ENDIF
RETURN AINDEX

WIDTH



FUNCTION RAHXNERR ( W )
* APL RANK ERRCR
MeSSAGE (1 "RANK ERRORG&II" )

RETURHN
END



FUNCTION REAL\
*

* SERVICE CAL
* PARAIM: T
* ACTION:
*

*

*

COMNSTANT TS\SI
VECTOR DTSEG,
REFERENCE PD
SCALAR T
DOUBLE TIMEO,
FIELD RANK( O
STRING TSTR [
MACRO LDIV( A,
*
PD _ @ PROC
DTSEG __ PD
AVEC _ APLM
AVEC[ 0 1 &
AVEC [ 1]
AVEC [ 1 ]
AVEC [ 2 ]

CLEAR ( TST

TIME()

L
ONE
RETURN AW 38 ELEHENT VECTOR OF THE TIUME
(YEAR, !OITH, DAY, MINUTES, SECONDS,
{1IICRCSECONDS )

ZE _ 8
AVEC

TIMEL

t 8,15 ), REFCHT( C : 0,15 ), SIZE( ©
30 ]

B ) _ (B & CODE(4114B) & A & CODE(140

\TABLE [ TRAP\PHN ]

. PD\DTSEG

AKE ( DTSLG, TS\SIZE + 3 )
RANK _ 1

$ REFCHT _ 1

$ SIZE _ TS\SIZE

_ APL\INTEGER ( TS\SIZE )

R )

TIIED READ\CLOCK ()

DATE\TINME (
WCI ( "X°,

TSTR, TIIEC )
TSTR )

FOR I _ 3 TO 8 DO
AVEC [ I 1 _ APLNINTEGER ( CSN ( TSTR ) )
GCI { TEIR )
EHDFOR
* CALCULATE [IILLISECOIID ANID {IICRCSECOND
TIi¥vzl _ LMUL ( LDIV ( TIHECG, 1000000 ), 1000000 )
TInEl _ LSUB ( TIMEGC, TIMEL )
T _ TIMNELl $ WORDO
AVEC [ 9 1 _ APLNIWNTEGER ( T / 10600 )
AVEC [ 10 ] _ APL\INTEGER ( T REM 1000 )
EAT ( 1)

PUSH\RESUME ( APL\ARRAY (AVEC ), TRAP\PD )

RETURM
SZHD

MILLISECONDS,

P 16,31 )

40B) )



FUHCTION RECEIVL()
*

* SCRVICE CALL: RECEIVE (IESSAGE FROM SPECIFIED HAILBOX(ES)
*
SCALAR BOXES, 1iBCX, LEWNGTH, I
800L HAVE\HMSG
VECTOR BOXVEC
BOOL NO\BOX
*
BOXES _ PARAM ( 1)
*
" IF LEGAL ( MBOX _ SINGLE\INTEGER ( BOXES ) ) DO
MBOX _ BBOX $ APL\VALUE
IF BOA\EXISTS ( [1BOX ) DO
EAT ( 2 )
ENQUEUENRECEIVER ( TRAP\PN, MBOX )
PAIR\OFF ( [BOX )
ELSC DO
BADNEWS ( NO\OBJ\ERR )
EIDIF
ELSEIF LEGAL ( BOXVEC _ INTEGER\VECTOR ( BOXES ) ) DO
LENGTH _ BOXVEC [ 2 ] $ APL\VALUE
HHO\BOX _ FALSE
FOR I _ 0 TO LENGTH-1 DC
MBOX _ BOXVEC [ I+3 ] $ APL\VALUE
UHNLESS BOXM\EXISTS ( MBOX ) DO HC\BOX _ TRUE

ENDFOR
IF HO\BOX PO

BADNEWS ( HONOBJ\IRR )
ELSE DO

EAT ( )

2
HAVENIISG _ FALSE
FOR I _ 0, I+l UHUTIL ( HAVENMSG OR I = LENGTH ) DO
MBOX _ BOXVEC [ I + 3 ] $ APL\VALUE
ENQUEUENRECEIVER ( TRAP\PH, MBCX )
HAVE\MSG _ PAIRNOFF ( [MBOX )
ENDFOR
ENDIF
ELSE DO
BADHZWS ( PARAM\ERR )
ENDIF
RETURH




FUWCTION REMCVE ( RP, MBCGX )

*

* REMOVE PROCESS “RP° FROil RECEIVER QUEUE
*  OF MAILBOX NUKBER “i1BOX’
*

SCALAR P
REFEREICE HMBRQ
STRING NEW?2 [ HAXPROCS 8 BIT |
*
MBRZ _ @ ( HAILBOX\TABLE [ #BOX ] § MBD\RCVQ )
CLEAR ( HEWg )
WHILE ( P _ GCI ( MBRT :=1 ) ) >= 0 DO
IF P # RP DO WCI ( P, HEWQ )
ENDWHILE
SCorPY ( MBROD, NEWC )
RETURH
END



FUICTION RESET\TIMNER()

*

*SERVICE CALL:

“PARAM: APL INTEGER (BOX HUi1)

*ACTION CHECK BOX LEXIST AND ATTACHED AS TIUER

* IF BOX ON LIST , REMOVE IT AND EHPTY BOX OF ALARHMS
*PFALAIL IF:

x

SCALAR TBOX,
DOUBLE TI:E

FIELD OV({

0:

10 BOX, BOXATTACHED, BAD PARA!
TREMAIN

0,8 ), WD( O ), WDLI( 1 )

STRING T\LIST{MAXBOXES 2 WORD]

SCALAR OLDLIST

IIACRO LDIV(A,B) _ (B&CODE(4114B)&A&CODE(140408))
COMSTANT CLOCK\FACTOR _ 1000

W

IF LEGAL(TBOX_SINGLE\INTEGER(PARAW(1))) THEW
TBCX_TBOXSAPL\VALUE
IF BOX\EXISTS(TBOX) THEN

ENDIF

ELSE

IF MAILBOX\TABLE [TBOX]GIIBD\ASTAT = MBD\TIMER THEH

TREMAIN _ O
OLDLIST _ TIMUER\LIST.SDRS
IF FIND\TBOX(TBOX,T\LIST) THEH
TIME _ GDD(TIMER\LIST)
APPENDD (TIMER\LIST,T\LIST)
TIMESTL\TBOX _ 0
TIME _ LSUB( TIME, RTCLOCK )
TREMAIN _ LDIV(TIME, CLOCK\FACTOR)
IF TREMAAINSOV # O THEW TREMAIN _ 37777777B
ELSE
TIMER\LIST.SDRS _ OLDLIST
DEQUEUENHESSAGE( TBOX : )
ENDIF
TIMER()
EAT(2)
PUSH\RESUHME (APL\INTEGER(TREMAIN), TRAP\PD)

ELSE

BADHEWS (BOX\ATTACH\ERR)

ENDIF
ELSE
BADWEWS ( HONCBJ\ERR)

BADNEWS ( PARAIT\ERR)

ENDIF

RETURN

EWD



FUNCTION REWINDNINFILE()

*

*SERVICE CALL:

*
*
*
*

PARAM: FILLE IN-MAILBOX HNUMBER
ACTION: RESET READ POINTER TO BOF

FAILIF: BCX LOT IW-FILE-MAILBOXK; PARAI HNOT SINGLE INTEGER:

SCALAR HMBOX
REFERENICE MBD,FD
*

E

IF LEGAL(MBOX_SINGLE\ILITEGER(PARAM(1))) THEN
MBOX_MBOXSAPL\VALUE
IF BOX\EXISTS (i#B0OX) DO
MBD_@MAILBOX\TABLE [BOX]
IF HBD.HBD\ASTAT={BD\FILE THEN
FD_@FILE\TABLE [I1BD . IBD\AQOBJ]
IF FD.FD\IN\BOX=[1B0O¥X THEHN
FD.FD\RING\IN_1
EAT(2)
ATTHN\RESUIE (TRAP\PD)
ELSE
BADNEWS (NOT\FINBOX\ERR)
EUDIF
ELSE
BADHEWS (HOT\FINBOX\ERR)
ENDIF
ELSE
BADHEWS (HO\OBJS\ERR)
ENDIF
ELSE
BADNEWS (PARAM\ERR)
ENDIF
RETURK

1D

NO

MAILBOX



FUNCTION

RSCALL\ERR (

*ARS_CALL ERROR

ZHD

SulT ( "BAD SUPERVISOR CALL, " )
IF 1 = 0 DO

MESSAGE ( "IWVALID PARAMETERG&H"™ )
ELSEIF N = 1 DO

MESSAGE ( "TOO [IANY OBJECTS&M" )
ELSEIF N = 2 DO

HMESSAGE ( "NO SUCH OBJECT&M"™ )
ELSEIF N = 3 DO

MESSAGE ( "FILZ IS CPRU&M"™ )
ELSEIF 4 = 4 DO

MESSAGE ( "FILE ALREADY EXISTS&HM" )
ELSEIF W = 5 DO

MISSAGE ( "MHAME TOO LOWG&H"™ )
ELSEIF H = 6 DO

MESSAGE ( "NCT FILE-INPUT #AILBOX&M"
ELSEIF B = 7 DO

MESSAGE ( "CANX HOT OPEH FILE&M" )
ELSEIF W 8 DO

MESSAGE ( "BOX ATTACHMZUT ERROR&M"™ )
ELSEIF I = 9 DO

MESSAGE ( "IN AND OUT AILBOXES ARE THE SAME&M"
ELSEIF M = 10 DO

MESSAGE ( "ALARII ALREADY SET&IM" )
ELSZEIF N = 11 DO

MESSAGE ( "HOT TERMINAL-IUPUT
ELSEIF U = 12 DO

MESSAGE ( "HO SUCH TERMIHAL&M" )
ELSE DO

souUT ( "TYPE " ); IOUT ( H )
ENDIF
RETURN

o)

)

HAILBOX&M"

)



F
*
*
*
*

( STRING S,

-y 4
Li fol .

UNCTION RSEGUAME
CONSTRUCTS RUNTIME S&EGHERT
RETURNS RESULT
5COPY ( 5. TAIL
APPEND ( S, RUN
RETURHN

END

STRING TAIL )

HAHME FROH

"RUNTHAME’

AllD

"TAIL .



FUI

*

* I

*

END

CTION RSINIT()
NITIALIZE APL RUNTIME SUPERVISOR

INITIALIZE()

INIT ( FREEPOOL )

*

* SET TERMINAL I/0 ESCAPE FUINCTIOHNS
*

\CIN _ TEST\INBUF

\COUT _ TEST\OUTBUF

*

ILLEGAL\VEC $ WRD1l __ ILLEGAL

NULL\MSG § VDBASE _ O

IPTR1 _ PTRADDR ( O )

*

* WINDOWS

*

BUFINIT()

TXWINDOW _ WINADDR(Q)
Z.WINDOW.BUFFER _ CTXBUF

GDBWINDOW _ WINADDR(1)
GDBWINDOW.BUFFER _ GDBBUF

CDBWINDOW _ WINADDR(2)
CuBWINDOW.BUFFER _ CDBBUYF

CCDWIIIDOW _ WINADDR(3)
CCDWINDOW.BUFFER _ CCDBUF

*

STE _ SETREFSIZE ( € STEVEC [ 0 1, 2

*

CTRL\TERH _ CONSOLE\TERIN()

CRLF ( 1 )

PROIPTED _ FALSE

*

ABSIZE _ 2000 .
STSIZE _ 500

*

RUNFLAG _ FALSE
LOADED _ FALSE
RTLOADED _ FALSE
RTSELECT ( "ARUI" )
*

OBJINIT()

*

RETURH




F
*
*
x

UHCTIOW RTDRCP()
GET RID OF CURRENT RUHNTINE

CLEAR ( RUNTHAME )

IF RTLOADED DO
CLOSE ( RTXSEG § VDCAP )
CLOSE ( RCDSEG S VDCAPE )
CLOSE ( RDBSEG $ VDCAP )

ENDIF

RTLOADED _ FALSE

RETURHN



FUNCTION RISELECT ( STRING RTHANMZ )
*

* SELECT RUNTIME LIBRARY

*

SCALAR RGLOBLK

REFERENCE ISTE

IF RUNFLAG DO
ERRMSG ( "ILLEGAL Iil RUNTIIIE tIODE&M™ )
&ETURN

ENDIF

*

IF STREQL ( RTHAME , PROGRAME ) DO
ERRHSG ( "SAME AS USER PROGRAM&M" )
®RETURH

ENDIF

*

IF LENGTH ( RTHAME ) > PNANMEMAX DO
ERRMSG ( "MNAME TOO LONGS&M"™ )
LETURHN

ERDIF

*

RTDROP ()

*

SCOPY ( RUNTHAME , RTUAME )
*
RSEGHAME ( RTEXTNHAME, TEXTTAIL )
RSEGHAME ( RCODENAME, CODETAIL )
RSEGHAME ( RDEBUGHANME, DEBUGTAIL )
*
OPEN\WINDOWED ( RTXSEG $ VDCAP, RTEXTHAME :GOTO BADTEXT )
OPEN\LOCKEU ( RCDSEG $ VDCAP, RCODENAME :GOTO BADCODE )
OPEN\WINDOWED ( RDBSEG $§ VDCAP, RDEBUGHAME :GOTO BADDEBUG )
*
IF RTINVALID ( GLOBLK ) DO
SOUT ( RTHAIE )
ERRMSG ( " GLOBALLY INVALID&M"™ )
2.TO BADGLOB
ENDIF
*
RGLOBLK _ TRUE @ FHRUNT GLOBLK @ FHBLK
ISTE _ STEFIND ( "QINIT" , RGLOBLK :GOTO BADGLOB )
INITPFD _ STEFUNCD ( ISTE )
ISTE _ STEFIND ( "@INITO" , RGLOBLK :GOTO BADGLOB )
INITOPFD __ STEFUNCD ( ISTE )

RTLOADED _ TRUE

RETURN

*
BADGLOD:

CLOSE ( RDBSEG $ VDCAP )
BADDEBUG:

CLOSE ( RCDSEG $ VDCAP )
BADCODE:

CLOSE ( RTXSEG $ VDCAP )



BADTEXT
ERRMSG ( "BAD RUNTIHZ&M"
CLEAR ( RUNTHAME )
RETURHN

END




FUNCTION SBPROC()
ET-BREAKPOINT COHMIARD

HOTE: DCES HOT FIX SOURCE
DOES OT HANDLE #ULT LIWES

% % ¥ % ¥ N

CHMDMOVE ( IPTR1 :FRETURN )
*
UNLESS LTEGET ( DBSEG, IPTR1.BLOCK, IPTR1.LINE :FRETURN ) DO FRETURN
IF LTE $ LTECODEPTR = LTENULL DC
ERRMSG ( ™ HOT A STATEMENT-LINZ&M" )
ELSEIF LTE $ LTEBREAX = 1 DO
ERRMSG ( "BREAKPOINT ALREADY SET&M" )
ELSE DO
LTE _ INBREAK ( IPTR1.BLOCK, LTE )
LTE $ LTEBREAK _ 1
LTEPUT ( DBSEG, IPTR1.BLOCK, IPTR1.LINE :CRASH() )
ENDIF
RETURHN
E1D



)
4
<3

NCTIONW SCALARNCOWV { OBJ, HMsOX ) RETURNING VECTOR

COIIVERT APL OBJECT “OBJ® INTO A CHARACTER STRING. THE
STRING ( PREFIXED BY ITS DESCRIPTOR ) IS STORED IN
A NEW MESSAGE VECTOR, WHICH IS RETURNED AS VALUE.

* % % % % ™

FIELD BYTE4 ( 0: 24,31 )
SCALAR WSIZE

VECTOR MVEC

REFERENCE [MSTR

STRING STR [ 20 ]

STRING CRLF _ "&M&JI"

*

CLEAR ( STR )

IF OBJSAPL\TYPE = TYPE\CHAR THEHN
WCI{OBJSAPL\VALUE,STR)

ELSE

MAX\CONV _ CFORMAT
GWD({STR, 0OBJ)
ENDIF
IF MAILBOX\TABLE [MBOX]$HMBD\GETM = GETM\QUAD THEN ..
APPENHD( STR, CRLF)
WSIZE _ ( LENGTH ( STR ) + 3 ) / 4
MVEC _ MAKE ( MSG\SPACE, HSG\SIZE ( WSIZE +
MSTR _ HMSG\SETSTRING ( MVEC )
sScopy ( tSTR, STR )
*
RETURN #VEC
END

W
—
—



FUNCTIOHN

*

SEGHAHME ( STRING S,

STRING TAIL

* CONSTRUCTS SEGUENT NAHME FRO1 ‘PROGHANE’

*  RETURIS

SCGPhY

APPEID

RETURK
EWD

( S
( S

HAME IN “S’.

TAIL )

PROGHAIIE

)

)

AND

“TAIL .



run

x

S

* * * %

B

8

B

EWD

CTION SELECTPROGRAKM ( STRI

NG PHAME )

ELECTPROGRAI DROPS THE CURREHAT

A NEW PROGRAM HAMED “PHAME . IT

WO SUCH PROGRAHM.

IF LENGTH ( JA
ERRHMSG ( "WA!
RETURN

EHDIF

*

IF STREQL ( PHAME , RUNTHAHE

ERRMSG ( "SAME AS RU{TIHZ&M"

RETURHN
ENDIF

*

DROP ()

*

SCOPY ( PROGHA!NE , PHAIE

*

SEGHAME ( TEXTHAME, TEX

)

[2alaeti|

1iA

IL )

SEGUAME ( CODENAME, CODETAIL )
SEGNAME ( DEBUGHAME, DEBUGTAIL

*

OPEN\WINDOWED ( TXSEG S VDCAP,

OPEN\LOCKED ( CDSEG § VDCAP,

OPEN\WINDOWED ( DBSEG $
*

AEWPOINTER ( CURRENT
*

LOADED _ TRUE

RETURH

*

* IWVALID PROGRAM WAHE
ADDEBUG:

CLOSE ( CDSEG $ VDCAP )
ADCODE:

CLOSE ( TXSEG $ VDCAP )
ADTEXT:

CLEAR ( PROGHAME )
FRETURN

*

VDCAP,

GLOBLX ,

CLEAN

PROGRAI1 AND PICKS UP

)

DEBUGHAME

FAILS IF THERE IS

4B ) > PHAMEIMAX DO
M2 TOO LONG&M™ )

) DO

)

TELTUAME ¢GCTO BADTEXT
CODENANE :GOTO BADCODE
:GOTO BADDEBUG )

I, 0)

UP AWND FAIL-.



FUH
*

* 3
*

END

CTIOWN SELWINDOW ( REFERENCE

ELECTS CONWNTENTS

el
"

WIHDOW W

SCALAR BUF

*

BUF _ W.BUFFER

W.SDGUMENT _ SEG

W.BLOCK _ BLK

BUFSET ( SEG , BLK , BUF )
W.BARRAY _ BUFBASE [ BUF ]
RETURH

W

1]

’

SCALAR BLK )



FUNCTION SEND()

* SERVICE CALL: SgiD HMESSAGE TO

*
SEID\DELIVER ( FALSE )
ATTH\RESUME ( TRAP\FD )
RETURHN

LHD

SPECIF

IED HMAILBOX(ES)



FUNCTION SEND\ALARI(TBOX)

*

*SEND ALARIl MESSAGE Tu ° TBOX'

*

CONSTANT ALARU\LEN_ 4, ..
ALARM\MSG _ 20000003768

VECTOR ALAR# __ 0, O, 200000B, ALARM\MSG

VECTOR HSG

*
i1SG_MAKE (MSG\SPACE , ALARI\LEN)
VCOPY (115G, ALARI1)
ENQUEUE\MESSAGE (153G, TBOX)
PAIR\OFF (TBOX)

RETURHN



UNCTION SEND\DELIVER ( BOOL DELIVIR )

ACTUAL BoDY OF SEND AND DELIVER ROUTINES. PLACES MESSAGE
Il DESIGHATED MAILBOX(ES) AND SERVICES RECEIVERS3, IF ANY.

* * * % H

SCALAR BOXES, #“SG, MBOX, LENGTH, I
VECTOR BOXVEC
BCOL HO\BOX

*

BOXES _ PARAI (
MSG _ PARAH ( 2

*

1)
)

IF LEGAL ( MBOX _ SINGLE\NIUTEGER ( BOXES ) ) DO
MBOX _ i1BOX $§ APL\VALUE
IF BOX\EXISTS ( MBOX ) DO
EAT ( 3 )
PLACENMESSAGE ( i1SG, i#iBOX, DELIVER )
PAIR\CFF ( WMBOX )
ELSE DO
BADNEWS ( 1IONOBJ\ERR )
EIDLF
ELSEIF LEGAL ( BOXVEC _ INTEG
LEHNGTH _ BOXVEC [ 2 ] $ AP
NO\BOX _ FALSE
FOR I _ 0 TO LENGTH-1 DO
MBOX _ BOXVEC [ I+3 ] $ APL\VALUE
UNLESS BOX\EXISTS ( 130X ) DO HNO\BOX _
ENDFOR
IF [IO\BOX DO
BADNEWS ( HNO\OBJ\ERR )
rLSE DO
EAT ( 3 )
FCR I _ 0 TO LENGTH-1 DO
[iIBO¥ _ BCOAVEC [ I+3 ] $ APL\VALUE
PLACE\MESSAGE ( i15G, IIBOX, DELIVER )
ENDFOR
FOR I _ 0 TO LENGTH-1 DO
MBOX _ BOXVEC [ I+3 ] S APL\VALUE
PAIR\OFF ( MBOX )
EWDFOR
ENDIF
ELSE DO
BADNEWS ( PARAM\ERR )
ENDIF
RETURH
END

ER\VECTOR ( BOXES ) ) DO
L\VALUE

+J

RU

b



FUNCTION SERVICES()

* % Ak % H % % % ¥ N

CHECKS FOR SERVICE-REQUESTS
A) ATTENTION TRAPS
B) ATTACHED TERHMINAL HAS
1) UON-EMPTY INPUT BUFFER
2) NON-FULL OUTPUT BUFFER

TRAPS OTHER THAN ATTENTION TRAPS ARE PASSED
Ol TO "ERRORS ()"

SCALAR PROCESS, TRAP\CLASS, TRAP\NUHBER

SCALAR BOX, REQ, C, I, J, T

REFEREHCE TD

MACRO ATTH\TRAP _ 4 @ SA\TRAPCLASS

CONSTANT NCALLS _ 24; * HUMBER OF SERVICE CALLS

VECTOR ATTH\PROC [ HCALLS OHEN\BASED ] _ ..
CREATENFROCESS, DESTROY\PRCCESS, ..
CREATE\MAILBOX, DESTROY\MAILBOX, ..
CREATENFILE, DESTROY\FILE, ..
ATTACH\FILE, ATTACH\TERMINAL, ..
RECEIVE, SEND, DELIVER, «.
SET\COUVERT, DETACH, REWIHND\IRFILE, ..
SET\TIIER, RESET\TIMER, ATTACH\TIMER, ..
SET\SUBJ\ECHO, REAL\TIIE, CRECEIVL, ..
CRECEIVE, QQRECEIVE, {ODELIVER, QUDELIVER

CHECK FOR TRAPS5

_ CATCH\TRAP()
F T >0 DO
IF T = ATTH\TRAP DO
IF LEGAL ( REQ _ SINGLENINTEGER ( PARA# ( 0 )
REQ _ REQ $ APL\VALUE
IF REQ < 1 OR HCALLS < REQ DO
BADNEWS ( PARAIIN\ERR )
ELSE DO
TTINPROC [ REQ 1 ()
EHDIF
ELSE DO
BADNEWS ( PARAM\ERR )
ENDIF
ELSE DO
TRAP\PD.PD\TRAPVORD _ T
ENDIF
ENDIF

*

H % % %



END

* CHECK FOR

I _0TO
D _ @ TE
SS TD

]

=

l»}

C
=
=

3

[47]

HECK FOR

)

TIMER()

*

RETURN

ATTACHED TERMIUWAL I/0

MAXTERMS-1 DO
RMN\TABLE [ I ]
. D\FREE DO

« TD\PORT
TD . TD\IN\BOX
(

J )

TD . TD\OUT\BOX
(

ESTNINPUT\EZNPTY (

EST\OUTPUT\FULL (

T
GCIN\MSG ( TD
( Cy» J)

TIMER ALARUS

EXIT

-

~

) OR RCVQ\EHUPTY

)

OR BOX\EMPTY

(

{ BOX )

BCX

)

)

)

DO

DO



SET INPUT-CONVERSION iiODE OF SPECIFIED IMAILBOX

SCALAR B, L
REFEREICE 13D, TD
*
IF LEGAL {( B _ SINGLE\IITEGER ( PaRAi ( 1 ) ) ) DO
3 _ B S APL\VALUE
IF BOX\EXISTS ( B ) DO
MBD _ @ MAILBOX\TABLE [ B )
IF 1BD . IBD\ASTAT = MBD\TERHM DO
TD _ @ TERK\TABLE[IiBD.H{BD\AOBJ]

IF B TD . TD\IN\BOX Du
IF LEGAL ( L _ SIUGLENINTEGER ( PARAM ( 2 ) ) )
L _ L $ APL\VALUZ
IF L = 0 DO
{MBD . tBD\PUTH _ PUTIIN\QUOTEQUAD
ATTH\RESUIE ( TRAP\PD )
ELSEIF L = 1 DO
MBD . MBD\PUTH _ PUTU\CUAD
ATTH\RESUHE ( TRAP\PD )
ELSE DO
BADNEWS ( PARANI\ERR )
ENDIF
ELSE DO
BADNEWS ( MHOT\TINBOX\ERR )
EIIDIF
ELSE DO
BADNEWS ( HOT\TIHUBCI\ERR )
ENDIF
ELSE DC
BADNEWS { PARAM\ERR )
”’D-F
ELSE DO
BADNEWS ( HNO\NCBJ\LRR )
ENDIF
ELSE DO
BADNEZWS ( PARAM\ERR )
EIIDIF
RETURHN



UNCTION SET\SUBJ\ECHO()

1

F
x
* SET INPUT-CONVERSIOHN iODE OF SPECIFIED HMAILBOX
*

SCALAR 3, L

REFERLEHCE {I1BD, TD

*

IF LEGAL ( B
B B S A
IF BOX\E;
“MBD _ LBOX\TABLE [ B ]

IF HMBD . MBD\ASTAT = HBD\TERI1 DO
TD _ @ TCERM\TABLE([LBD.MBD\AOBJ]
IF B = TD . TD\IN\BCX Du
IF LEGAL ( L _ SIHNGLENINTEGER ( PARAM ( 2 ) ) )
L _ L $ APL\VALUE
IF L =00RL=1D0
SET\ECHO ( TD . TD\PORT, L )
ELSE DO
BADNIZWS ( PARAIIN\ERR )
ENDIF
ELSE DU
BADHEWS ( HOT\TIHBOX\ERR )
ENDIF
ELSE DO
BADNEWS ( HOT\TINBOX\ERR )
EADIF
ELSE DO
BADNEWS ( PARALNLRR )
ENDIF
ELSE DO
BADNEWS ( HO\OBJI\ERR )
Lo IF
ELSE DO
BADIISWS ( PARAM\ERR )
ENDIF
RETURHN
BID

HGLENINTEGER ( PARANM (1 ) ) ) DO
Uz

Pl =
D H
U

o



FUNCTI
*
*SERVI
* PARAMN
*ACTIO
*

*

x
*FAILI
*

®
CONSTA
SCALAR
STRING
SCALAR
DOUBLE
FIELD

x

Ir

ELS
END

RET
END

ON SET\TIHER()

CE CALL:
: 2 INTEGERS (MAILBOX U#BER, DELAY TIHE)
s CHECK BOXEXIST AND ATTACHED AS TIHER AND IS ZHPTY
Mo SAME BOX IN LIST
INSERT BOX AND TIIIE INTO LIST
CALL “TIIERS
F: TIME OR BOX ILLEGALE
BOX ALREADY ON LIST

T CLOCKNFACTOR _ 10060 ;* APL CLOCK UWIT =(10"3*10"-6) .00l SEC
TBOX, DELAY

T\LIST [MAXBOXES 2 WORD]

OLDLIST

TIME
NELTS(0:16,31), WD(O)

LEGAL(TBOX _ SIHGLENINTEGER(PARAM(1l))) AND ..
LEGAL(DELAY_ SINGLENINTEGER(PARAM(2))) THEN
TBOX _ TBOXS$SAPL\VALUE
DELAY _ DELAYSAPL\VALUL
IF BOX\EXISTS(TBOX) THEH
IF MAILBCOX\TABLE [TBOX]SHMBD\ASTAT = MBD\TIMER THEN
OLDLIST _ TIMER\LIST.SDRS
IF (IICT BOX\EMPTY(TBOX)) OR FIND\TBOX(TBOX, T\LIST) THEHN
TIMER\LIST.SDRS __ OLDLIST
BADNEWS (ALARIM\SET\ERR)
ELSE
TIMER\LIST.SDRS _ OLDLIST
TINE_LMUL(DELAY,CLOCK\FACTOR)
TIME_LADD(TIME,RTCLOCK)
TIMESTL\TBOX_TBOX
INSERT\TIME(TIUE)
TIIIER()

EAT(2)
ATTH\RESULE (TRAP\PD)
EUDIF
ELSE
BADNEWS (BOX\ATTACH\ERR)
EMNDIF
ELSE
BADHEWS (IIO\CBJ\ERR)
EUDIF
E
BADNEWS ( PARAM\ERR)
1F
URN



FUWCTION SFREE ( VECTOR OBJECT )
*

* STANDARD FREED FUNICTION

*

IF OBJECT § VDBASE #

# 0 DO
FREE ( FREEPCOL, OBJECT )
EHNDIF
RETURH

LHD



FUNCTION SINGLENIWTEGER ( OBJ )

*

* CHECK PARAMETER: IS5 IT AN IUTEGER SCALAR OR A
* ONE-ELEMENT IWTEGER ARRAY ?
*

SCALAR R, N

VECTOR AVEC

FIELD RAUK ( 0: 38,15 ), HELTS ( 0: 16,31 )

*

IF 0BJ $§ APL\TYPE = TYPE\INTEGER DC
RETURN OBJ

ELSEIF OBJ $ APL\TYPE = TYPE\ARRAY DO
AVEC _ ARRAY\BLOCK ( OBJ, TRAP\PD )
LF AVEC [ 1 ] $ HELTS = 1 DO
R _ AVEC [ 0 ] $ RANK
N _ AVEC [ R + 2 ]

IF § $§ APL\TYPE = TYPENINTEGER DO
RETURH W
ENDIF
ENDIF
EWNDIF
RETURN ILLEGAL
EiD



UNCTION SHAKE ( SCALAR LENGTH )} RETURHING VECTOR

STANDARD MAKE FUNCTION

* % % Fo

VECTOR HULLVEC
*

HULLVEC $ VDBASE 0
*
IF LENGTH > 0 DO
RETURN HAXE (
ELSE DO
RETURH HULLVEC
ENDIF
END

FREEPOOL, LENGTH )



FUNCTION SHMAKENSTRIHNG ( STRING 3, LCHARS )
*

* ALLOCATE “HNCHARS® BYTES CF STORAGE FOR

*  STRING S5 FROi#1 STANUDARD FREEPOOL
*

VECTOR SVEC
*
SVEC _ SHAKE ( HCHARS/CPW + 1 )
SVEC _ BYTEVEC ( SVEC )
SVEC _ SUBVEC ( SVEC, 0, NCHARS+1l )
SETSTRING ( S, SVEC )
CLEAR ( § )
RETURHA
ZHD



FUNCTION SPPROC()
*
* SELECT-PROGRA! COMANID

XPPROC ( SELECTPROGRAIl :FRETURHN )
RETURH
END



FUNCTION SRPROC({)

x
x
x

SELECT-RUWTIME-LIBRARY COHANLD
X{PPROC ( RTSELECT
RETURN

END

:FRETURK )



UHRCTION STEFIND ( STRING HAME, SCALAR FD ) RETURNING REFERENCE

*
* STEFIND: FIND ENTRY IW SYMBOL TABLE

* LOCATES SYMBOL TABLE FOR FUNHCTION DESCRIBED BY °“FD”.
* IT LOOKS UP ‘HNAMZ’ AND RETURNS A

* REFERENCE TO THE SYi1BOL TABLE ENTRY FOUUD.

*

*

x

FAILS: IF SYJABOL NOT FOUND

SCALAR IHNDEX

REFERENCE THISSTL

*

SELWINDOW ( GDBWIWNDOW, DBUGSEG ( FD § FIRUNT ), FD § FHNBLK )
INDEX _ LOOXUP ( UAMNE :GOTC WOSUCH )
THISSTE _ @ ( GDBWINDCW.BARRAY ) [ INDEX ]
BCOPY ( STE, THISSTE, SDISP )

RETURN STE
LIOSUCH:

FRETURI

ZWD



FUNCTION STLK(BUFNO,VECTCR HNAME,SIZE)

*LOOK UP SLZE WORD SYiIBOL HAME STARTING AT HAIE

*IN DEBUGGER BLOCK BUFFER HNU/ABER BUFNO

*FAILS IF HNOT FOUHWD, SUCCEEDS AND RETURNS SYMBOL TABLE RELATIVE
*DISPLACEMENT OF EWNTRY IF FOUND

DI ENTRY,I
DV EWAME, BUF
*COMPUTE HASH CODE
BUF _ BUFBASE [BUFUO]
ENTRY _ ABS(NAME{O] REH BUFREF [BUFNO] .HCSIZE) + HCBASE
*SCAN CHAIHN FOR HAHME
FOR ENTRY _ BUF [ENTRY]SSCHAIN WHILE ENTRY # 0 DO
*COMPARE SIZE OF NAMES FOR EQUALITY
IF BUF[ENTRY]SSSIZE # SIZE THEWN GOTC STLK1
*COMPARE HAMES FOR EQUALITY
ENANE _ SUBVEC(BUF,ENTRY+SDISP,SIZE)
FOR I _ SIZpg-1 BY -1 TC 0 DO
IF WAME(I] # ENAME[I] THEN GOTO STLKI
EHDFOR
SRETURII ENTRY
STLX1: EHNDFOR
FRETURH



FUNCTION S3TOVENERR ( W )

x

* STORAGE-OVERFLOW ERROR
*

IF 1 = 1 DO
MESSAGE ( "DEPTH ERROR&H" )
ELSE DO
MESSAGE ( "WS FULL ERRORG&H"™ )
ENDIF
RETURN
2D



FUNCTION STPROC()
*
* DUHMP S5YiBOL-
*
REFERENCE
SCALAR FD
STRING S [

STE

TABLE-ENTRY

™

IDLENGTH ], B { IDLEHGTH ]
BOOL FOUND
*
CHDARG ( 5 )
CHMDARG ( B )
*
FOUND _ FALSE
FD _ FHFIND ( B: FRETURN )
IF FD > 0 DO
FOUND _ TRUE
STE _ STEFIND ( S, FD :FOUND _ FALSE
EHNDIF
*
IF NOT FOUND DO
FOUND _ TRUEL
STE _ STEFIUD ( S, GLCBLK :FOUND FALSE
ENDIF
*
IF FOUHD D
LVOoUT ( "3TYPL = ", STE.STYPL )
LVOUT ( "™, SFTYPE = ", STE.SFTYPE )
LVOoUT (", 3LG = ", STE.SLG )
LvouT (", SPRIMITIVE = ", STE.SPRIMATIVE
CRLF ( 1)
LVOUT ( "“"SVAL1 = ", STE.SVALL )
LVOUT ( "™, SVALZ2 = ", STE.SVAL2 )
CRLF ( 2 )
ELSE DO
SOUT ( S )
ERRMSG ( " 0T FOUNDS&I"™ )
EHDIF
RETURN

END

)



FUNCTION S3TREQL ( STRING S1 , STRING S2 )

®

* STREQL COMPARES TWC STRINGS FOR

*

EQUALITY
STRING T1l, T2

*

IF LENGTH ( sS1 ) =
SbCcopyYy ( T1, si
WHILE GCI ( 7T1
ENDWHILE

ENDIF

RETURIN FALSE

END

S2
GCI ( T2 :RETURH TRUE ) DO



run
*
*

*

SCA
FIE

EiD

CTION STR\VEC ( STRING (ISTR, VECTOR ABODY, AINDEX, PROC CONV, WIDTH)
COHVERT ONE ROW OF ARRAY

LAR BINDEX
LD RAHK(0:8,15)
BINDEX _ ABODY[ABODY[O0]SRANK + Ll]SAPLA\VALUE + AIUDEX - 1
IF COIV = CFORUAT THEN

FOR I _ AINDEX TO BINDEX DO

CHAT(MSTR, ABODY[I]: CHAT(MSTR, ABCDY[I]))

ENDFOR

ELSEIF CONV

= IFORMAT THEN
FOR I _ AINDE
5

X TC BINDEX DO

IMAT(M3TR, ABODY[I], WIDTH, FALSE: CHAT(LISTR, ABODYI[I]))
EUDFOR
ELSEIF COHNV = FFORMAT THEU
FOR I _ AINDEX TO BINDEX DO
FMAT(MMSTR, ABODY[I], WIDTH,SAVE\FRAC\WIDTH, FALSE : ..
CHAT(MISTR, ABODY([I]))
ENDFOR
ELSE

FOR I __ AINDEX TO BIUDEX DO
EMAT(MSTR, ABODY([(I], WIDTH, SIGDIG-1,SAVE\EXP\WIDTH,FALSE:FRETURI
ENDFOR
ENDIF
RETURN BINDEX + 1



FUMCTION SW(STRING STR, SCALAR HUi,

*32 BIT SIGHED SIHPLE [NUMBER OUTPUT
OCT(STR,ABS(HUM) ,HUMSSIGUF W, TRUE
RETURN

END

SCALAR W:12)
AS OCTAL
:FRET(7))



FUHCTION SYSTEHNERR ( H )
* SYSTEM ERROR
IF 1 =5 Du
MESSAGE ( "DOMAIN ERROR&H"
ELSEIF 11 = 12 DO
MESSAGE ( "DOHE&M"™ )
ELSE DO
SOUT ( "SYSTEIl ZRROR = 3,"
IOUT ( i1 ); CRLF()
EHDIF
RETURHN

BHD

)

)



FUNCTION SZPROC()

"SIZES" COMUAND

* * *

STRING S [ 10 ]
SCALAR AB, ST
*
CHDARG ( S : FRETURH )
AB _ CSH ( S : FRETURK )
*
CMDARG ( S : FRETURN )
ST _ Csid ( S : FRETURIl )
*
ABSIZE _ AB
STSIZE _ ST
RETURN

END



FUNCTION TESTN\IWBUF ( T )
*

DOES BUSY WA

JU

* 1T
*  SERVICE-REQUE
x

T FOR
ESTS UNTIL CHAR ARRIVES

WHILE TEST\INPUT\EMPTY ( T ) DO
SERVICES()
ENDWHILE
RETURHN
EHD

- —— v -



UHCTION TEST\OUTBUF

OQUTPUT BUFFER IS

* % % * %t

(7))

DOES BUSY WAIT rOR SERVICE
REQUESTS UNTIL SPACE IN T°S
AVAILABLE

WHILE TEST\OUTPUT\FULL ( T ) DO;

SERVICES()
ENDWHILE
RETURH

ZiD



FUNCTION TLMER()
*

*CHECK T1HER\LIST AND SEND ALARHM IF

*

BOOL AGAIN
SCALAR TBOX
FIELD WD1(1)
DOUBLE TI#ME, CLCCK
*
AGAIN_TRUE
CLOCK_RTCLOCK
WHILE AGAIHN DO
TIME_GDND (TIHMER
TBOX_TIMESTL\TB
TIMESTL\TBCX_O
TIME_LSUB(TIME,CLOCK)
IF TIMESWDL >= G THEN

AGAIN_FALSE
ELSE
GDD(TIHER\LIST)

IF BOX\EXISTS(TBOX)
SEND\ALARIM(TBOX)
ENDIF
ENDIF
ENDWHILE
RETURN

\LIST:RETURH)
OX

HECESSARY



FUOUCTIOW TRAP\WAIT ( REFERENCE PbL )

*

* {WAIT FOR PROCESS WITH GIVEN PD TC GET AN ERRCR TRAP

*

WHILE PD . PD\TRAPWCORD = 0 DO
SERVICES()

ENDWHILE

RETURIN PD . PD\TRAPWORD
EHD



FUNCTION TWD(STRING STR, SCALAR {luli, SCALAR W:8, SCALAR D:3)
*APL WUMBER OUTPUT 1 TRINMMED F FORHAT
FUAT(STR,HUM,W,D,TRUZ:FRET(81))

RETURHN
ZHD



¥

*

(5]

UNCTION TYPENERR ( Il )

CHAR-WHERE-HNUIMBER-EXPECTED ERROR

HMESSAGE (
RETURN
WD

"CHARACTLR

WHERE HUMBER

EXPECTED&H"

)



FUNCTIOL UNPRCOUPT()

*
*

RETRACT PREVIOUS PROIIPT,
*

IF PROMPTED DO
COUT ( CARRET )
PROMPTED _ FALSE

ENDIF
RETURN
ZND

IF

AlY



FULCTION
*32 BIT U

UW(STRING STR,

dSIGHED SIMPLE

OCT(STR, HU,0,W,TRUE

RETURH
ZHD

SCALAR Nuil,

SCALAR W:1l1l)

HJUMBER OUTPUT AS OCTAL

tFRET(6))



hq

UNCTION VALUENERR ( H )
* UE ExROR
{IESSAGE ( "VALUE ERROR&II"™ )

RETURN
END



FUNICTICH VECTORNCOLIV { VECTOR ABODY,

*

*  COHVERT VECTOR

*

SCALAR ASIZE, WSIZE, PHNULI

STRING CRLF _ "&4&J"
STRING BLK2 _ " "
FIELD HELTS(0:16,31)
VECTOR MVEC
REFERENCE HMSTR

*

ASIZE _ ABODY[1]SHELTS
WSIZE _ (ASIZL * 15) / 4 + 2
ISG\SIZE(

¢IVEC _ MAKE(MSG\SPACE,
MSTR _ MSG\SETSTRIUNG (

ASIZE _ ASIZE +2
PLIUIl _ FALSE
FOR I _ 3 TO ASIZE DC

IF ABODY[I]SAPL\TYPL
WCI(ABODY{I]SAPL\VALUE,

PNUM _ FALSE
ELSD
IF PHUIM THEU

APPEND (I1STR,BLK2)

ELSE
PNUM _ TRUE

ENDIF

HMAX\CONUV

ENDIF
ENDFOR

_ CFORIAT
GWD (MS5TR,ABODY [I])

80X

)

TYPE\CHAR THEHN
“1STR)

RETURNING VECTOR

WSIZE + 3))

IF MAILBOX\TABLE [MBOX]$HMBD\GETII = GETHM\QUAD THEN ..

APPEND( MSTR, CRLF)
RETURN CONTRACT (:ISG\SPACE,

MSG\SIZE( (LENGTH (1MSTR)

LD

!
<

+ 3)/4+43))



ULCTION WCINMSG ( C, REFERENCE TD )

APPEND CHARACTER “C’ 7O CURREHT IHPUT (ESSAGE
OF TERWMINAL °“TD°

* % % % M

SCALAR #BOX

REFERENCE MSTRING

VECTOR I[IVEC

*

MVEC _ TD . TD\HVEC

IF MSG\NULL ( [WWEC ) DO
UVEC _ HAKE ( MSG\SPACE, MSG\SIZE ( LSZW + 3 ) )
TD.TD\IVEC _ MVEC
MSTRING _ MSG\SETSTRING ( KVEC )

ELSE DO
WSTRING _ SETREFSIZE ( @ ©IVEC [ MSG\DISP ], 3 )
EWDIF
%
MBOX _ TD . TD\IN\BOX
*

IF ACTION\CHAR ( C, MBOX ) DO

UNLESS C = CARRET DO
WCI ( C, MSTRING : 0 )

ENDUNLESS
4SG\HDR ( MVEC ) . I1iSG\DELIVER _ FALSE
*
EHNQUEUENMESSAGE ( ilVEC, ilBOX )
JALR\OFF ( iBOX )
*
TD . TD\MVEC _ HNULL\MSG

ELSEIF C = “&Q° DO
COUT ( "&l133° ,
oCD ( MSTRING :

ELSEIF C = &Y’ DO
COUT ( “&135°, TD . TD\PORT )
CLEAR ( MSTRING )

ELSE DO
WCI ( C, MSTRING :0 )

ENDIF

RETURN

END

TD . TD\PORT )
0 )



FUNCTION WDD(DOUBLE V, REFERENCE
*
*JRITE DOUBLE WORD V ON FRONT OF
*x
SCALAR RS
*
RS_S.SDRS
PUTF(S.SDVD,RS:FRETURN)_V
S.SDRS_RS
SRETURN
END

S)

STRING

AND DECREHENT




FUNCTION WDI(DOUBLE V,
*

*WRITE DOUBLE-WORD V Ow
*
SCALAR RS

RS_S.SDRS

REFERENCE S)

REAR OF STRIHNG

PUTR(S.SDVD,RS:FRETURN)_V

S.SDRS_RS
SRETURI
ZND

AND INCREMINWT




F
*
x
*
*
*
*

UNCTION XPPROC ( PROC GETPROGRAM )

XPPROC EXTRACTS PROGRAIX NAME 'ROM COHHMAND LINE,

AND GETS5 THAT PROGRAI1 USING THE FUNCTION PASSED,
WwHICH SHOULD BE EITHER HEWPROGRA!, SELECTPROGRAI, OR
RTSELECT.

SCALAR CHAR
*
CLEAR ( TARGET )
IF ALPHABETIC ( CHAR _ GuHBCI ( CSTRING :FRETURN )) DO
WHILE ALPHANUMERIC ( CHAR ) DO
WCI ( CHAR , TARGET )
CHAR _ GCI ( CSTRING :NOWCHAR )
ENDWHILE
GETPROGRAM ( TARGET :GOTO BADNHAME )
SETURN
ENDIF
BADNAME:
ERRMSG ( "BAD PROGRAIl HAHME&H" )
RETURN

WD






