TITLE "ACQCONST-B00,08/21/73,DWG702985"
SYSTEM SIG7F

CSECT 1
PCC 0 CONTROL CARDS NOT PRINTED.
ACQCONS@ RES 0 ORIGIN OF CONSTANT ACQ. MODULE.
*
* REF"S AND DEF"S
*
DEF ACQCONS@ = START OF ACQCONST MODULE.
DEF ACQCONST ACQUIRE CONSTANT -- ENTRY PT.
SPACE 3 REFS TO PROCEDURE:
* REFS TO PROCEDURE:
REF ACQCC ACQ. CURRENT CHAR AND ITS CODE.
REF ACQCODE ACQ. CURRENT CHAR"S CODE.
SPACE 2
* REFS TO CONTEXT:
REF CONSTDT DBLWD TEMP.
REF CONSTDTX EXTRA DBLWD TEMP.
REF CONSTAD DBLWD TEMP -- 1ST WD IS ALWAYS ZERO.
REF CONSTBUF BUFFER TO HOLD CONSTS (FOR VECTORS).
REF CONSTTYP TYPE-OF-CONSTANT INDICATOR:
* 0 OR 1 = LOGICAL.
* > 1 = INTEGER.
* - 1 = REAL.
REF NSPILLED TEMP FOR NO.OF DIGITS SPILLED.
* REFS TO CONSTANTS
REF ZEROZERO 0,0
REF FOF9 "0","9"
REF X4E1 X"4E100000", O
REF BITPOS 32-WD BIT-TBL (BITPOS-K CONTAINS A
* WD HAVING A 1 ONLY IN BIT POS. K).
*
* EQU"S RELATED TO CONTEXT
*
CONSTTMP EQU NSPILLED TEMP WD
SPACE

*

* STANDARD EQU"S

* REGISTERS
R1 EQU 1
R2 EQU 2
R3 EQU 3
R4 EQU 4
R5 EQU 5
R6 EQU 6
R7 EQU 7
R8 EQU 8
RO EQU 9
R10 EQU 10
R11 EQU 11
R12 EQU 12
R13 EQU 13
R14 EQU 14
R15 EQU 15
*
* OTHER EQU"S
*
NEGSIGN EQU X*72" INTERNAL (EBCDIC) NEGATIVE SIGN.
FNEG EQU 2 FLAGS NEGATIVE REAL NOS.
ENEG EQU 1 FLAGS REAL NOS. WITH NEG. EXPONENTS.
*
* DOUBLEWORD CONSTANTS
*
BOUND 8
PTORE  DATA "t UE"
PTORNEG DATA " " ,NEGSIGN
M100P100 DATA -100,100
1TENTH  DATA X*0CCCCCCC™ ,X"CCCCCCCE®™  ANY NO. LESS THAN THIS CAN BE
* MULTIPLIED BY 10 WITHOUT OVERFLOW.
SPACE
X4E DATA X*4E000000" ,0
*
* WORD CONSTANTS
*
X488 DATA X*48800000"
EXPON48 DATA X*48000000"
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*



* POWERS OF TEN
*
* THE POWERS OF TEN USED FOR SCALING ARE DEFINED IN TABLES BELOW.
* EACH POWER HAS THREE NUMBERS ASSOCIATED: (P) POWER (SEE TENP),
* (F) FRACTION (SEE TENF), AND (E) BINARY EXPONENT (SEE TENE).
* THEY SATISFY:
* 1 <= P <= 13
* 10**P = F*(2**E)
* 5<=F<1.0
*
* CURRENTLY USED P-VALUES ARE: 1, 4, AND 13.
*
TENP EQU %-1
DATA 1,4,13
NTENS  EQU %-TENP-1
*
TENE EQU %-1
DATA 4,14,44
*
TENF EQU %-1
DATA X*50000000" = 10 * 2% (-4)
DATA X*4E200000" = 10*%*4 * 2**(-14)
DATA X*48C27395" = 10*%*13 * 2**(-44)
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* * * * *

*

ACQCONST -- SUBROUTINE TO ACQUIRE CONSTANTS (VECTOR OR SCALAR) THAT *
ARE IN INTERNAL FORM, PRODUCING THE REAL OR INTEGER EQUIVS. *
IN THE CONSTANT BUFFER -- CONSTBUF. THE TYPE OF THE CONSTANT *
1S PRODUCED IN -- CONSTTYP: *
O OR 1 INDICATES LOGICAL DOMAIN,
> 1 INDICATES INTEGER DOMAIN,
AND -1 INDICATES REAL DOMAIN.

ACQCONST 1S ENTERED WHEN (IN REASONABLE CONTEXT) A DIGIT,
DECIMAL POINT, OR NEGATIVE SIGN 1S PICKED UP. IT IS POSSIBLE
THAT, DUE TO SYNTAX ERROR, ACQCONST WILL NOT ENCOUNTER A
NUMBER; HOWEVER, ACQCONST DOES NOT GENERATE ANY ERROR DIAGS.
IN FACT, THE ONLY ERROR IT RECOGNIZES IS AN OVERFLOW -- WHICH
RESULTS IN A UNIQUE EXIT. UNDERFLOW PRODUCES A ZERO (IN THE
APPROPRIATE DOMAIN).

ACQCONST ATTEMPTS TO OPTIMIZE THE HANDLING OF INTEGER DOMAIN
CONSTANTS BY UTILIZING SOMEWHAT REDUNDANT PROCEDURE. IT ALSO
ATTEMPTS TO STAY IN INTEGER DOMAIN AS LONG AS POSSIBLE, FOR
EXAMPLE " 1_.23E5 " WILL BE TREATED AS AN INTEGER UNLESS THE
CONSTANT ALREADY HAS CONTAINED PRIOR REAL NUMBERS.

FooF o ok 3k 3 X o o o 3k 3 X X % F ok % X

REGS: R4 -- LINK; EXIT (EFFECTIVELY) IS VIA
O0,R4 1F OVERFLOW OR *

1,R4 IF NO OVERFLOW (ACTUALLY, THE *

NORMAL EXIT IS MADE BY LINKING*

THRU "ACQCC" OR "ACQCODE" IN *

ORDER TO INSURE THAT THE CHAR *

AND CODE (NON-BLANK) THAT *

Fook ok 3k E b b b 3k 3R X R R o 3R 3 3E X b b o 3k 3R X X O b o b 3 3 X % o o ok % X X X %

TERMINATES THE CONSTANT IS *
READY FOR FURTHER CODESTRING *
WORK . *
R1 -- (ENTRY) PTS AT DIGIT, DEC.PT, OR NEG.SIGN. *
(EX1T) PTS AT TERMINATION CHAR (POSSIBLY SAME *
AS AT ENTRY IF SYNTAX ERROR). *
R2 —- (ENTRY) CONTAINS DIGIT, DEC.PT, OR NEG.SIGN. *
(EXIT) CONTAINS TERMINATION CHAR (NON-BLANK) . *
R3 —- (EXIT) CONTAINS CODE FOR TERMINATION CHAR. *
R6 -- (EXIT) CONTAINS THE NO.OF NUMBERS IN THE *
CONSTANT (ZERO IF SYNTAX ERROR). *
R5 THRU R14 ARE VOLATILE. *
*
ACQCONST Al ,R4 1 ASSUME NO-OVERFLOW EXIT.
LI,R6 0 R6 = NO.OF NOS. IN CONSTANT.
STW,R6 CONSTTYP TYPE O -- START AS LOGICAL CONSTANT.
BAL ,R5 NSET DO SET-UPS FOR NUMBER.
ISET LI1,R9 0 R9 = INTEGER ACCUMULATOR.
Al ,R2 -"0" DOES MAGNITUDE START WITH DIGIT. ..
BGEZ IDIG1 YES, 1ST DIGIT.
1PT LI,R5 RPT NO, DEC.PT.
1E L1,R8 0

B TRYREAL



10K

IDIG1

IDIG

TOOBIG

TRYREAL

INXT

RICK

1Z

I1STORE
FINQ

*

DBLNUM
BLNKQ
BLNKSKIP

NSET

REALSW8

Al,R2
STW,R2
AW,R9
BNOV
LI,R5
B
MI,R8
BNOV
LI,R5
LI,R11
STW,R11
LI1,R14
SLD,R8
LI,R3
B
Al,R1
LB,R2
CLM,R2
BCR,9
CLM,R2
BCS,9
BCR, 2
BCS,4
LI,R5
B
LW,R7
BLZ
CW,R8
BGE
STD,R8
FAL,R8
CD,R8
BNE
FAL ,R8
STS,R9
Al ,R10
BLZ
LCW,R9
STS,R1
STW,R9
LI,R5
XW,R1
CI,R1
BG
LW,R1
Al ,R6
CI,R2
BE
CLM,R2
BCS,9
BCR,2
BCS,4

LI,R6
B
Cl,R2
BNE
Al,R1
LB,R2
B
STW,R1
L1,R10
CLM,R2
BCR,9
CLM,R2
BCS,9
BCR,2
BCS,4
L1,R10
Al,R1
LB,R2
CLM,R2
BCR,9
Cl,R2
BE
BDR,R1
B
LD,R8

_-g-
CONSTAD+1
CONSTAD+1
INXT
PNXT
TOOBIG
10

10K

PM

0
NSPILLED
RPTQ

1

0

0,R5

1

0,R1
FOF9
IDIG
PTORE

1Z

IPT

1Z

RE

IE
CONSTTYP
RZ

X488
REALSW
CONSTDTX
X4E
CONSTDTX
REALSWS
X4E1
CONSTTYP
-FNEG
ISTORE
RO
CONSTTYP

CONSTBUF,R6

ISET
CONSTAD+1
18

ACQCC
CONSTAD+1
1
BLNKSKIP
PTORNEG
NSET
DBLNUM
NSET

0
ACQCODE

NSET

1

0,R1
BLNKQ
CONSTAD+1
0

FOF9
0,R5
PTORNEG
ACQCODE
0,R5
ACQCODE
FNEG

1

0,R1
FOF9
0,R5

0,R5
ACQCC
0,R5
CONSTDTX

-EXI1T-

-EXI1T-

19

-EXI1T-
-EXI1T-

-EXI1T-

STRIP OFF HI-ORDER DIGIT OF EBCDIC.
(INDICATES PRESENCE OF A DIGIT).
ACCUMULATE IT.

OH-OH, INTEGER REACHES R9"S SIGN-BIT

PREPARE FOR NEXT ACCUMULATE.

OH-OH, INTEGER TOO BIG.
PREPARE TO ENTER THE "PACK® ROUTINE,

LIKE STARTING A REAL NO.
REAL NO. IS SHIFTED 1.
R3 = DECIMAL EXPONENT.

GET NEXT CHAR.

CK FOR DIGIT.

YES.

NO, CK FOR DEC.PT OR AN E.
NO —- END INTEGER.
DEC.PT.
NO —-- END
E

INTEGER.

ARE WE IN INTEGER DOMAIN, SO FAR...

NO -- REAL.

YES, 1S REAL VALUE TO BIG FOR
YEP, SWITCH TO REAL DOMAIN.
NOPE, SAVE OUR REAL VALUE.

CK FOR LOSS OF FRACTION.

INTG

YES, SWITCH TO REAL DOMAIN.
NO, GET INTEGER VALUE IN R9.
(THIS GIVES INTG VS LOGL INDICATION)
CK FOR NEGATIVE NO.
NO, POSITIVE.
YES, NEGATE.
INSURE TYPE=INTEGER, NOT LOGICAL.
STORE THE INTEGER.
EXIT "FINQ* TO ISET IF NO. SEEMS UP.
SAVE R1, TEST FOR NO DIGITS ACCUM.
(R1<19 MEANS DIGIT OCCURRED).
NO, R1 PTS AT FALSE-NO.-START; REACQ
OK, RESTORE R1.
WE HAVE 1 MORE NO. IN THE CONSTANT.
DID WE END ON A BLANK...
YES, SKIP IT.
NO, CK FOR DEC.PT OR NEG.SIGN. ..
NOPE., OK.
DEC.PT (UNEXPECTED).
NOPE, OK.
NEG.SIGN (UNEXPECTED).
SYNTAX ERROR INDICATION.
ACQ CHAR™S CODE.
SKIP BLANKS.

SAVE CURR.CHAR LOC IN CASE FALSE-ST.
CLEAR NEG-FLAGS FOR NO. AND EXPON.
CK FOR DIGIT.
YES, WORK THAT NO.
NO, CK FOR DEC.PT OR NEG.SIGN.
NEITHER; ACQ CHAR®"S CODE.
DEC.PT (COULD BE FALSE-START).
NEITHER.
NEG-SIGN -- SET NEG-FLAG FOR NO. --

(COULD BE FALSE-START).
GET NEXT CHAR.
CK FOR DIGIT AFTER NEG-SIGN. ..

YES, WORK THAT NO.

NO, CK FOR DEC.PT...

YEP (COULD BE FALSE-START).

REACQ NEG-SIGN FOR FALSE-START.

RESTORE REAL VALUE.



REALSW
REALC

REALD
RZ

RSTORE

PACK
PDQ

PDIG

POK

U

M

* ok o X X X

PNXT

RPTQ

RPT

REQ
RE

RENQ

RED

LW,R7
BEZ
LW,R12
L1,R13
SAD,R12
EOR,R12
FAL,R12
STD,R12
BDR,R7
LI,R7
STW,R7
Al ,R10
BLZ
LCD,R8
STD,R8
BAL ,R5
LD,R8
L1,R14
LI,R11
STW,R11
CLM,R2
BCR,9

B

CD,R8
BL
MTW, 1

B

Al ,R11
STD,R8
SLD,R8
AD,R8
SLD,R8
Al,R2
SLS,R2

STW,R2
AD,R8
Al,R1
LB,R2

LW,R3
CI,R2
BNE
Al,R1
LB,R2
BAL ,R14
SW,R3
CI,R2
BNE
XW,R1
Cl,R1
BG
XW,R1
Al,R1
LB,R2
CLM,R2
BCR,9
CI,R2

LI1,R2
BDR,R1
Al,R10
Al,R1
LB,R2
CLM,R2
BCR,9
LI,R2
BDR,R1
STD,R8
LD,R8
BAL ,R14
OR,R8
BEZ

R6

REALD
CONSTBUF-1,R7
0

-8

EXPON48
ZEROZERO
CONSTBUF-2,R7
REALC

GET NO.OF EARLIER INTEGERS...
NONE, NO NEED TO CONVERT.
SOME; IN REVERSE ORDER, CONVERT
OLD INTEGERS TO REALS.

-1 SET REAL DOMAIN INDICATION.
CONSTTYP
-FNEG CK FOR NEGATIVE NO.
RSTORE NO, POSITIVE.
RS YES, NEGATE.
CONSTBUF,R6 STORE THE REAL NO.
FINQ MAKE FINALIZATION QUERIES.
ZEROZERO CONTINUE -- CLEAR REAL ACCUMULATOR
RPTQ EXIT FROM "PACK" TO "RPTQ".
0 R11 = NO.OF DIGITS PACKED.
NSPILLED (CLEAR NO.OF DIGITS SPILLED, TOO).
FOF9 DIGIT QUERY...
PDIG YES, DIGIT.
*R14 NO, EXIT FROM PACK.
1TENTH SEE IF ACCUM. WOULD OVERFLOW. . .
POK NO.
NSPILLED YES, COUNT THAT DIGIT POSITION,
PNXT BUT DON"T ACCUMULATE ANY MORE.
1 COUNT THE DIGIT TO BE PACKED.
CONSTDT MULTIPLY CURRENT ACCUMULATION
2 BY 10 (IT WAS GUARANTEED THAT
CONSTDT THIS WILL REACH NO FURTHER THAN
1 BIT POS. 1 OF R8).
-"0" (POST-MULT) STRIP EBCDIC CODE OFF.
1 NOTE--INSURE ACCUM. BIT POS. 63 NOT USED;
THUS PACK PRODUCES A 62-BIT NO.,
AND BITS O AND 63 ARE ZERO. (THE
REASON 1S TO ALLOW ACCUM TO BE
SPLIT INTO 2 31-BIT WDS LATER;
OTHERWISE, SIGNS COULD CAUSE
CONFUSION) .
CONSTAD+1 (CONSTAD+0 1S ALWAYS ZERO).
CONSTAD ACCUMULATE.
1
0,R1 GET NEXT CHAR.
PDQ
NSPILLED R3 = DECIMAL EXPONENT (DE).
"t DECIMAL PT. QUERY...
REQ NO, TRY FOR E.
1 GET CHAR AFTER DEC PT.
0,R1
PACK ACCUMULATE FRACTION DIGITS, IF ANY.
R11 DECR DE BY THAT MANY DIGITS.
"E" E QUERY...
REAL NO, PROCESS REAL NO.
CONSTAD+1 SAVE R1, TEST FOR NO DIGITS YET
18 (R1 < 19 MEANS DIGIT OCCURRED). ..
ACQCC -EXIT- NO, R1 PTS AT FALSE-START, REACQ.
CONSTAD+1 OK, RE-EXCHANGE.
1 GET NEXT CHAR.
0,R1
FOF9 DIGIT. ..
RED YES, E FOLLOWED BY DIGIT.
NEGSIGN NO, NEGATIVE SIGN. ..
RENQ YES.
"E" NO, RESTORE THE E, PT TO IT, AND
REAL PROCESS REAL NO.
ENEG SET EXPONENT-NEGATIVE FLAG.
1 GET NEXT CHAR.
0,R1
FOF9 DIGIT. ..
RED YES.
NEGSIGN NO, RESTORE THE NEG.SIGN, BACK UP
REAL
CONSTDTX SAVE ACCUM. "FRACTION"
ZEROZERO CLEAR TO ACCUM. EXPONENT.
PACK ACCUM. 1T.
NSPILLED CK FOR RIDICULOUSLY BIG EXPONENT. ..
REOK NO, OK SO FAR



CI,R10 ENEG YES, CK O"FLO VS U"FLO.

BANZ UFLO
B -1,R4 -EXIT- OVERFLOW
*
REOK SLS,R9 -1 ACCUM. EXP. WAS SHIFTED 1.
CI,R10  ENEG CK EXPONENT SIGN. ..
BAZ RPE POSITIVE.
SW,R3 RO NEGATIVE, DECR. DE.
B ROUT
RPE AW,R3 RO INCR. DE.
ROUT BNOV RGO GO UNLESS RESULT RIDICULOUSLY BIG. ..
BLZ -1,R4 -EXIT- OVERFLOW (SIGN REVERSAL).
UFLO LD,R8  ZEROZERO UNDERFLOW -- ASSUME ZERO REAL NO.
B RICK CK FOR REALLY INTEGER
RGO LD,R8  CONSTDTX RESTORE ACCUM. FRACTION.
REAL CD,R8  ZEROZERO TEST FOR ZERO. ..
BEZ RICK YES, CK FOR REALLY INTEGER.
CLM,R3  M100P100 NO, 1S DE REASONABLE. ..
BCR.9 BINORM OK -- DO BINARY NORMALIZATION.
HIORLO  BG -1,R4 -EXIT- OVERFLOW
LD,R8  ZEROZERO UNDERFLOW -- ASSUME ZERO REAL NO.
B RICK CK FOR REALLY INTEGER.
BINORM AI,R8 O IF FRACTION"S HI-HALF IS 0,
BEZ RNORM USE RIGHT-HAND NORMALIZATION.
LI,R5 63 R5= BIN.EXP (BE) -- PRESET & BIASED.
LLOOP  SLD,R8 1 LEFT SHIFT,
Al,R5 -1 DECR. BE,
AILR8 0O TEST FRACTION"S SIGN. ..
BGZ LLOOP + -— SHIFT AGAIN.
B CLRBITO - —— CLEAR SIGN POS. AND GO.
RNORM LI,R5 -1 R5= BIN.EXP (BE) -- PRESET & BIASED.
RLOOP  SCD,R8 -1 ROTATE RIGHT,
Al ,R5 1 INCR. BE,
AILRO 0 TEST LO-HALF EMPTIED OF 1°S...
BNEZ RLOOP NO, RE-CYCLE.
CLRBITO SLD,R8 -1 MOVE OVER TO CLEAR SIGN BIT.
LI,R7 NTENS R7 = "TEN-POWER" NO.
AILR3 0O TEST DECIMAL EXPONENT (DE)...
BLEZ DENORZ NEGATIVE OR ZERO.
LI,R14 O POSITIVE, CLEAR TOP WORD OF THE
STW,R14 CONSTDT DBLWD TEMP.
DEPOS  SW,R3  TENP,R7 TRY SCALING DOWN DE. ..
BLZ DEPR TOO FAR, RECOVER IT.
STW,R8  CONSTTMP OK, SAVE HI HALF OF FRACTION.
SLS,R9 -1 GET MAGNITUDE OF LO HALF.
MW,R8  TENF,R7 MULT BY A PURE POWER OF TEN.
SLD,R8 1 PREPARE TO ADD IN THE LO HALF"S
STW,R8  CONSTDT+1 PRODUCT (CONSTDT+0 IS ZERO).
LW,R9  CONSTTMP RECOVER HI HALF FOR ITS
MW,R8  TENF,R7 MULTIPLICATION.
AD,R8  CONSTDT ADD IN THE LO HALF"S PRODUCT.
SLD,R8 1
CW,R8 BITPOS-1 POST-NORMAL I ZE .
BANZ DEPBE
SLD,R8 1
Al,R5 -1
DEPBE  AW,R5  TENE,R7 ADJ BINARY EXPONENT.
B DEPOS
DEPR AW,R3  TENP,R7 RECOVER DE.
BEZ DEZERO OK, IT IS ZEROED.
BDR,R7  DEPOS TRY ANOTHER PURE POWER OF TEN.
* NEVER FALLS THRU.
DENORZ  BEZ DEZERO OK, DE IS ZEROED.
DENEG  AW,R3  TENP,R7 TRY SCALING UP DE...
BGZ DENR TOO FAR, RECOVER IT.
CW,R8  TENF,R7 POSITION DIVIDEND TO GET NORM. QUOT.
BL DENQ
SLD,R8 -1
Al,R5 1
DENQ SLD,R8 -1
DW,R8  TENF,R7 HI-ORDER QUOTIENT.
STW,R9  CONSTTMP SAVE IT.
LW,R9  TENF,R7 NEW DIVIDEND = HI-ORDER REMAINDER
SLD,R8 -1 + HALF OF DIVISOR (FOR ROUNDING).
DW,R8  TENF,R7 LO-ORDER QUOTIENT.
SLS,R9 1 PACK IT TOGETHER
LW,R8  CONSTTMP WITH THE HI-ORDER QUOTIENT.

SW,R5 TENE,R7 ADJ BINARY EXPONENT.



B DENEG

DENR SW,R3 TENP,R7 RECOVER DE.
BEZ DEZERO OK, 1T IS ZEROED.
BDR,R7 DENEG TRY ANOTHER PURE POWER OF TEN.

* NEVER FALLS THRU.

DEZERO  Al,R5 1+4*64 BIAS BINARY EXPON (APPX HEX EXPON).
LI1,R7 3 CK ITS 2 LOW BITS.
AND,R7 R5 CALC SHIFT NECESSARY TO NORMALIZE
CI,R7 1 HEXADECIMALLY.
BLE NSHIFT
Al ,R7 -4

NSHIFT SLD,R8 -8,R7 POSITION FRACTION.
SW,R5 R7 CORRECT BINARY EXPONENT.
SAS,R5 -2 CHANGE TO (EXCESS-64) HEX EXPONENT.
STB,R5 R8 SET CHARACTERISTIC OF REAL NO.
CI,R5 X*"FFF80* WAS IT IN RANGE (0 - 127)...
BAZ RICK YES -- CK FOR REALLY INTEGER.
Al,R5 0 NO, TEST IT FOR AN
B HIORLO O"FLO VS U"FLO DETERMINATION.

PAGE

SPACE 2

z SET %-ACQCONS@ SIZE OF ACQCONST IN HEX.

SPACE

z SET Z+7/10*6+2/100*96+2/1000*1536 SIZE IN DECIMAL.

SPACE 2

END



TITLE "CONSTS-B00,10/16/73,DWG702985"
SYSTEM SIG7F

CSECT 1

PCC 0 CONTROL CARDS NOT PRINTED.
CONSTS@ RES 0 ORIGIN OF CONSTANTS MODULE.
*
* DEF"S
*

DEF CONSTS@ = START OF CONSTS MODULE.

DEF APLSINON APL"S SIGN-ON MESSAGE.
SPACE

DEF BITMASK 32-WD TBL OF 1-BIT-SETTINGS. THIS
* BLOCK IS IN ASCENDING ORDER--E.G.
* BITMASK+1 = 1 AND
* BITMASK+32 = SIGN-BIT ONLY.

DEF BITPOS 32-WD TBL OF 1-BIT-SETTINGS. TO GET
* A WD HAVING ONLY BIT POSITION K
* (SET TO 1), REFER TO "BITPOS-K".
*

DEF XFFFF = X"FFFF" (RIGHT HALFWORD) .

DEF X1FFFF = X"1FFFF" (ADDRESS).

DEF XFFO000 = X"FFO000*" (BYTE 1 ONLY).

DEF X4E1 = X"4E100000°, O (FOR FL.PT CVS).

DEF ZEROZERO = 0,0

DEF FOF9 = "0","9" (EBCDIC DIGIT RANGE).

DEF BLANKS WD CONTAINING ALL BLANKS.
SPACE
SPACE

DEF NONAME NON-NAME START & NON-DIGIT CODES.
SPACE

DEF FUNTYPES RANGE OF FUNCTION TYPES-- 8 & 13.

DEF HEXTBL EBCDIC HEX DIGITS.
SPACE
* ERROR 1.D. DEFS:

DEF IDIOERR

DEF IDWSFULL

DEF IDXEQERR

DEF I1DBADCH

DEF IDTRUNC

DEF I1DOPENQT

DEF IDSYMFUL

DEF IDLSCAN

DEF IDDEFN

DEF IDSIDAM

DEF 1DBADCMD

DEF IDNOTGRP

DEF I1D2BIGLD

DEF IDFILREF

DEF IDFILBSY

DEF IDWSNOTF

DEF IDNOTSAV

DEF IDNERASE

DEF IDNOTCPY

DEF IDNOTFND

DEF IDTOOBIG

DEF 1D2NAMEY

DEF IDFILSPC

DEF IDTERMAL

DEF IDFILNAM

DEF IDNOTAPL

DEF IDFTFULL

DEF IDFILACC

DEF IDFILTIE

DEF I1DNOPACK

DEF IDFILIDX

DEF I1DFI1LDAM

DEF IDFIOERR
PAGE

EQU REGION -- ERROR 1.D. TABLE.

THIS 1S A SEQUENTIAL TABLE OF INTERNAL ERROR IDENTIFIERS.

(THE ERROR 1.D. IS NOT THE SAME AS THE "ERROR NUMBER® WHICH 1S
USED FOR ERROR-CONTROL.)

NEW ERROR 1.D."S CAN BE ADDED AT THE END OF THIS TABLE; SEE

ALSO THE ERROR MODULE, WHERE ERROR I.D."S ARE USED TO ASSIGN
ERROR NUMBERS AND MESSAGE STRINGS.

Ok ok X X X ok ok o X



* ERROR 1.D."S -1 THRU 12 ARE ASSIGNED TO EXECUTION ERRORS:
*
* -1 BREAK
* 0 LINESCAN ERR (SYNTAX ERR MSG USED)
* 1 SYNTAX ERR
* 2 UNDEF INED
* 3 NO RESULT

IDIOERR EQU 4 1/0 ERR
* 5 DOMAIN ERR
* 6 RANK ERR
* 7 LENGTH ERR

IDWSFULL EQU 8 WS FULL
* 9 SINGULAR MATRIX
* 10 FORMAT SYNTAX ERR
* 11 INDEX ERR

IDXEQERR EQU 12 CMD OR FUNDEF ERR BY EXECUTE-OPERATR
IDBADCH EQU 13 BAD CHAR

IDTRUNC  EQU 14 TRUNCATED INPUT

IDOPENQT EQU 15 OPEN QUOTE

IDSYMFUL EQU 16 SYM TBL FULL

IDLSCAN  EQU 17 LINESCAN ERR

IDDEFN  EQU 18 DEFN ERR

IDSIDAM  EQU 19 SI DAMAGE

IDBADCMD EQU 20 BAD COMMAND

IDNOTGRP EQU 21 NOT GROUPED

ID2BIGLD EQU 22 TOO BIG TO LOAD

IDFILREF EQU 23 BAD FILE REF

IDFILBSY EQU 24 FILE IN USE

IDWSNOTF EQU 25 WS NOT FOUND

IDNOTSAV EQU 26 NOT SAVED, THIS WS IS ...
IDNERASE EQU 27 ... NOT ERASED

IDNOTCPY EQU 28 ... NOT COPIED

IDNOTEND EQU 29 ... NOT FOUND

IDTOOBIG EQU 30 TOO BIG

ID2NAMEY EQU 31 TOO MANY SYMBOLS

IDFILSPC EQU 32 FILE SPACE TOO LOW

IDTERMAL EQU 33 WRONG TERMINAL

IDFILNAM EQU 34 FILE NAME ERR

IDNOTAPL EQU 35 NOT APL FILE

IDFTFULL EQU 36 FILE TBL FULL

IDFILACC EQU 37 FILE ACCESS ERR

IDFILTIE EQU 38 FILE TIE ERR

IDNOPACK EQU 39 PRIVATE PACK UNAVAIL, CALL OPR.
IDFILIDX EQU 40 FILE INDEX ERR

IDFILDAM EQU 41 FILE DAMAGE

IDFIOERR EQU 42 FILE 170 ERR ....

PAGE
*
* DOUBLEWORD CONSTANTS
*

BOUND 8

SPACE 2
ZEROZERO DATA 0,0

SPACE

FOF9 DATA *0","9"

SPACE
X4E1 DATA X*4E100000" ,0

SPACE

NONAME  DATA 10,138 USED TO FIND NON-DIGIT, NON-NAME
* CHARS IN KEY CODESTRING DESIGS.
SPACE

FUNTYPES DATA 8,13 FUNCTION TYPES (NILADIC W/ NO-RESULT
* THRU DYADIC WITH A RESULT).
SPACE 3
*

* SINGLE WORD CONSTANTS

*

BITMASK DATA X*80000000" @
DATA X"00000001" @
DATA X*00000002" @
DATA X"00000004" @
DATA X*00000008" @
DATA X"00000010" @
DATA X*00000020" @
DATA X"00000040" @
DATA X*00000080" @
DATA X"00000100" @
DATA X*00000200" @



DATA X~00000400" @
DATA X*00000800" @
DATA X*00001000" @
DATA X*00002000" @
DATA X~00004000" @
DATA X*00008000" @
DATA X00010000" @
DATA X*00020000" @
DATA X~00040000" @
DATA X*00080000" @
DATA X~00100000" @
DATA X*00200000" @
DATA X~00400000" @
DATA X*00800000" @
DATA X~01000000" @
DATA X*02000000" @
DATA X~04000000" @
DATA X*08000000" @
DATA X"10000000" @
DATA X*20000000" @
DATA X"40000000" @
BITPOS  DATA X"80000000" @
*
XFFFF  DATA X"FFFF"
X1FFFF  DATA X" 1FFFF"
XFFO000 DATA X*"FF0000"
BLANKS  TEXT . -
SPACE 2
APLSINON TEXTC  "APL 10/16/73"
PAGE
HEXTBL  TEXT *0123456789ABCDEF "
AEEEAA A AAAA A A A AAAAAAAAA AR A AAAALAAAAAAAAAAAALAAAAAAAAAAAAAAAAAAAAAAAAAAAAAXK
SPACE 2
z SET %-CONSTS@ SIZE OF CONSTS MODULE IN HEX.
SPACE
z SET Z+7/10*6+2/100%96 SIZE IN DECIMAL.
SPACE 2

END






CONTEXT@
*

*
*

* ok ok %

DEF"S

TITLE
SYSTEM
CSECT
PCC
RES

DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF

DEF
DEF
DEF
DEF

DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF

"CONTEXT-B00,09/14/73,DWG702985"

SIG7F
0
0
0

CONTEXT@
STRAYS
LBLOCK
FDEFPTR
XTEMP
NILCK
LFARG
RTARG
RESULT
NSTRAYS
DBROOT
DBSERIES
GRAFPNTR
CURRCS
STRAYBLK
OFFSET
WHATERR
XSEGBRK

CXSCRTCH
CONSTTYP
NSPILLED
CONSTAD

MAXCOL
HICOL
ERRCOL
LINKCS
CONSTKEY
OFFSETK
IMAGE
SYMT
NAMEPTR
SYMTSIZE
NSYMTWDS
NAMLIMIT
NAMEWDSZ
NAMEWDS
LOCNEED
NEWBOUND
FREETOTL
FREETBL
MAXFRENS
FBOUNDS
FAQMS
NR2MOVE
BLKWANTD
DREFSAVE
GARBSAVE
GCTEMP
LINKGC
LINKWS
LINKOLAY
OLDMODE
QUIETFLG
CATCHTBL
OBSFLAG
OBSERVE
OBSAVE
BACKUP
BLANKCNT
COPYBASE
COPYHOME
COPYSAVE
COPYSIZE
CORVSFIL
CSYMT

CONTROL CARDS NOT PRINTED.
ORIGIN OF PROCESSOR CONTEXT MODULE.

=START OF CONTEXT MODULE.
AREA HOLDING STRAY DATA BLK PTRS.
LOOP CTRL BLK FOR TRICKY OPERATORS.
(DB PTR) FUNCTION DESCRIPTOR.
(DB PTR) INDEX OR COORDINATE.
(DB PTR)
(DB PTR) LEFT ARGUMENT.
(DB PTR) RIGHT ARGUMENT.
(DB PTR) RESULT.
NO.OF STRAY PTRS.
PTR TO ROOT DB (LIST OR FUN.DESCR.).
PTR INTO A LIST OR FUN. DESCRIPTOR.
(DB PTR) GRAPHICS SPECIAL BLOCK.
PTS AT CURRENT CODESTR. DATA BLK +2.
= SIZE OF TOTAL BLOCK OF STRAY PTRS.
OFT USED TO SAVE CURR.CODESTR.OFFSET
HOLDS ERROR INFO WHEN ENTERING EXERR
= LOC OF "OPBREAK®" ONLY DURING
EXECUTION SEGMENT OPERATION.
SCRATCH AREA FOR CODESTRING EXEC.
INDICATES TYPE OF ACQUIRED CONSTANT.
NO.OF DIGITS SPILLED IN ACQ"ING NO.
DBLWD -- 1ST WD MUST ALWAYS BE ZERO
2ND WD EITHER CONTAINS PTR TO THE
BEGINNING OF A NO. OR (AFTER ACQ
DIGITS WITHIN THAT NO.) A "DIGIT
VALUE" (RANGE IS O THRU 18).
MAX. COLUMNS ACCEPTED ON INPUT.
INDICATES HI COLUMN IN IMAGE.
BYTE ADDR.OF ERR COLUMN IN IMAGE.
LINK TO CODESTRINGER.
BYTE ADDR.OF 1ST CHAR OF CONSTANT.
PTR TO CODESTR.DESIG. BEFORE CONST.
INTERNAL CHAR IMAGE OF LINE.
SYMBOL TABLE PTR.
PTR INTO SYMBOL TABLE (AN OFFSET).
ENTRIES (DBLWDS) IN SYMBOL TABLE.
# WORDS IN SYMBOL TABLE.
= MAX # CHARS USED IN A NAME.
= MAX # WORDS NEEDED TO HOLD A NAME.
HOLDS # WORDS USED BY A NAME.
NEW COMMON LOCATION NEEDED.
NEW DYNAMIC BOUNDARY NEEDED.
TOTAL AMT OF FREE DYNAMIC.
FREE TABLE (2-WD ITEMS--LOC & SIZE).
MAX # FREE TABLE ENTRIES (DBLWDS).
TBL OF FREE BOUNDARIES IN GARB.COLL.
TBL OF FREE ACCUMULATIONS TO FBOUNDS
NO.OF REGIONS TO MOVE IN GARB.COLL.
SIZE OF NEW DATA BLOCK WANTED.
REG SAVE AREA WHILE DE-REFERENCING.
REG SAVE AREA FOR GARB.COLL. ET AL.
TEMP FOR GARBAGE COLLECTOR.
LINK HOLDER FOR GARBAGE COLLECTOR.
LINK HOLDER FOR WORKSPACE MGMTS.
LINK HOLDER FOR OVERLAY SWITCHING.
HOLDS MODE INFO DURING FUN DEFN. U03-0004
= 0 IF SAVED MSG TO BE DISPLAYED.
CATCH-COMMAND TABLE.
OBSERVE-COMMAND FLAG.
OBSERVATION SETTING (0=NO & -1=YES)
REG.SAVE AREA DURING AN OBSERVATION.
COPY SYM TBL RE-SCAN FLAG.
# HOLES LEFT IN ACTIVE SYM TBL.
LOC OF COPY DATA REGION IN COPY WS.
LOC OF COPY DATA REGION IN ACTIVE WS
16 WD SAVE AREA ON DBLWD BOUND.
# WDS COPY DYN. OR COPY DATA REGION.
= 0 (CORE-COPY) = -1 (FILE-COPY).
LOC OF COPIED SYM TBL.

H*



DEF DISPLAC HOLDS DISPLACEMENT VALUE.

DEF LINKCY LINK HOLDER FOR COPY WORK.
DEF LINKWY LINK_HOLDER WHILE WINDOWING.
DEF NAMERKEY KEY FOR NAME RECORD ACCESS.
DEF GOSTATE PTR TO GO-STATE IN STATE-INDICATOR.
DEF BRNVAL BRANCH VALUE FOR ERR-CTRL.
DEF ERRORID INTERNAL 1.D. FOR ERROR.
DEF ELINK LINK HOLDER FOR ERR HANDLING.
DEF EREGS REG SAVE AREA DURING ERR-CTRL TEST.
DEF ERRLOC HOLDS ERROR LOC (CURRLINO,NAMEPTR) .
DEF ERRNUM HOLDS ERROR NUMBER -
DEF STRAPOPT 4013 STRAP OPTION,NO. OF CHARS.
SPACE 3
*
*  PARAMETERS
*
SPACE
MAXCOL  EQU 131 MAX. NO.OF COLUMNS OF INPUT ACCEPTED
* (INCLUDING THE CARRIAGE RETURN).
SPACE
MAXFRENS EQU 32 MAX. NO.OF FREE-TABLE ENTRIES.
SPACE
NAMLIMIT EQU 77 MAX. NO.OF CHARS USED IN A NAME.
SPACE
NAMEWDSZ EQU (NAMLIMIT+3)**-2 MAX. NO.OF WDS TO HOLD A NAME.
SPACE 3

*
*
*

*
*

DOUBLEWORD BOUNDARY DEPENDENT CONTEXT
BOUND 8

(NON-OVERLAYABLE DOUBLEWORD CONTEXT)

CONSTAD DATA 0 MUST BE ZERO.

RES 1 TEMP FOR ACQUIRING A CONSTANT.
SPACE
FREETBL DO1 MAXFRENS FREE TABLE -- FOR EACH ENTRY:

DATA 0,0 EVEN WD= LOC OF FREE BLK, ODD= SIZE.
* NOTE--UNUSED ENTRIES MUST CONTAIN ZEROES.
SPACE 2
IMAGE RES 256**-2 IMAGE BUFFER (HI FOR OUTPUT WORK) .
SPACE 2
* BLOCK OF "STRAY®" DATA BLOCK PTRS. THIS BLOCK MUST CONTAIN ALL CELLS
* THAT MAY REFERENCE A DATA BLK (EXCEPT FOR DATA BLK PTRS IN: THE
* SYMBOL TABLE, THE EXECUTION STACK, OR OTHER DATA BLOCKS).
*
* NOTE: IT IS ABSOLUTELY NECESSARY THAT "STRAY®™ CELLS CONTAIN ZERO
*

*

WHEN NOT ACTUALLY REFERENCING A DATA BLOCK.

STRAYS RES O (STARTS ORDINARY STRAY DATA BLK POINTERS).

LBLOCK EQU STRAYS LOOP CTRL BLK FOR TRICKY OPERATORS
FDEFPTR DATA 0 FUNCTION DESCRIPTOR.

XTEMP DATA 0 INDEX OR COORDINATE.

NILCK DATA 0

LFARG DATA 0 LEFT ARG.

RTARG DATA 0 RIGHT ARG.

RESULT DATA 0 RESULT.

NSTRAYS EQU %-STRAYS =NO.OF ORDINARY STRAY DB PTRS.

SPACE 2
*

*
*

(INSERT UNIQUE STRAY DATA BLK PTRS. HERE)

DBROOT DATA 0 ROOT PTR FOR LIST OR FUNC.DESCRIPTOR
DBSERIES DATA 0 PTR INTO A LIST OR FUNC.DESCRIPTOR
GRAFPNTR DATA 0 GRAPHICS SPECIAL BLOCK.

CURRCS DATA 0 PTS AT CURRENT CODESTRING DATA BLK,
* AT ITS "OFFSET" WD--1.E. HDR + 2.
SPACE 2

STRAYBLK EQU %-STRAYS TOTAL SIZE OF STRAY BLOCK.

*

* END OF STRAY DATA BLOCK POINTER REGION. ialakel *

*

SPACE 3

EREGS RES 8 R1 - R6 SAVED DURING ERR-CTRL TEST.
ERRLOC EQU EREGS+6 ERR LOC (CURRLINO,NAMEPTR) OR 0,JUNK
ERRNUM EQU EREGS+7 LATEST RECORDED ERROR NUMBER OR O.
SPACE

ERRORID RES 1 ERROR 1.D. (INTERNAL).



SPACE

ELINK  RES 1 LINK HOLDER DURING ERR HANDLING.
SPACE
GOSTATE RES 1 GO-STATE FOR STATE-INDIC CLEARANCE.
SPACE
BRNVAL  RES 1 ERR-CTRL BRANCH VALUE OR NEGATIVE.
SPACE
OFFSET  RES 1 OFTEN CONTAINS BYTE OFFSET TO LATEST
* BYTE SCANNED IN CODESTRING.
*
WHATERR RES 1 HOLDS ERROR INFO WHEN DIAGNOSTIC IS
* NEEDED, SEE FOR INSTANCE "EXERR".
*
LINKOLAY RES 1 LINK HOLDER FOR OVERLAY SWITCHING.
*
LINKCS  RES 1 LINKAGE TO CODESTRINGER.
*
ERRCOL  RES 1 BYTE ADDR.OF ERR COLUMN IN IMAGE.
*
HICOL  RES 1 INDICATES HI COLUMN IN IMAGE.
*
CONSTKEY RES 1 BYTE ADDR.OF 1ST CHAR OF CONSTANT.
*
OFFSETK RES 1 PTR TO CODESTR.DESIG. BEFORE CONST.
*
SYMT RES 1 PTS AT 1ST WD OF SYMBOL TABLE.
*
NAMEPTR RES 1 PTR INTO SYM TBL (AN OFFSET).
*
SYMTSIZE RES 1 HOLDS # DBLWD ENTRIES IN SYMBOL TBL.
*
NSYMTWDS RES 1 TWO TIMES SYMTSIZE.
*
FREETOTL DATA 0 HOLDS TOTAL AMT OF FREE SPACE GIVEN
* BY THE FREE TABLE ENTRIES.
LINKGC  RES 1 LINKAGE FOR GARBAGE COLLECTOR.
*
LINKWS  RES 1 LINKAGE FOR WORKSPACE MGMT ROUTINES.
SPACE
CXSCRTCH RES 4
SPACE
CONSTTYP RES 1
SPACE
NSPILLED RES 1
SPACE
NAMEWDS ~RES 1 TEMP FOR ACQNAME
SPACE
FBOUNDS ~RES MAXFRENS+1 BOUNDS FOR GARBAGE COLLECTION.
FAQMS  RES MAXFRENS+1 ACCUMS FOR GARBAGE COLLECTION.
SPACE
NR2MOVE ~RES 1 # REGIONS TO MOVE FOR GARB. COLL.
SPACE
GCTEMP  RES 1 TEMP FOR GARBCOLL
SPACE
XSEGBRK ~ DATA 0 USED TO DETECT BREAK DURING
* EXECUTION SEGMENT OPERATION.
SPACE U03-0006
OLDMODE ~RES 1 HOLDS MODE INFO DURING FUN DEFN.  U03-0007
SPACE
QUIETFLG RES 1 = 0 IF SAVED MSG TO BE DISPLAYED.
SPACE
CATCHTBL DATA -1 CATCH TABLE: VAR.NAME PTR # 1
RES 1 FUN_NAME PTR # 1
DATA -1 VAR.NAME PTR # 2
RES 1 FUN_NAME PTR # 2
SPACE
OBSFLAG DATA 0 OBSERVE-CMD FLAG (0=NO & NEG.=YES).
OBSERVE RES 1 OBSERVATION SETTING (0=NO & -1=YES).
OBSAVE  RES 16 REG.SAVE AREA DURING AN OBSERVATION.
SPACE

BOUND 8 SOME COPY CONTEXT
COPYSAVE RES 16 COPY REG SAVE & SCRATCH.
BACKUP RES COPY COPY SYM TBL RE-SCAN FLAG.
BLANKCNT RES COPY # HOLES LEFT IN ACTIVE SYM TBL.
COPYBASE RES COPY LOC OF COPY DATA REGION IN COPY WS.
COPYHOME RES COPY LOC OF COPY DATA REGION IN ACTIVE WS
COPYSIZE RES COPY # WDS COPY DYN. OR COPY DATA REGION.
CORVSFIL RES COPY = 0 (CORE-COPY) = -1 (FILE COPY).

RPRRRRR



CSYMT RES 1 COPY LOC OF COPIED SYM TBL.
DISPLAC RES 1 COPY HOLDS DISPLACEMENT VALUE.
LINKCY RES 1 COPY LINK HOLDER FOR COPY WORK.
L INKWY RES 1 COPY LINK HOLDER WHILE WINDOWING.
NAMERKEY RES 1 COPY KEY FOR NAME RECORD ACCESS.
SPACE
GARBSAVE RES 16 REG SAVE FOR GARBCOLL & OTHERS.
SPACE
DREFSAVE RES 6 REG SAVE FOR DREF.
SPACE
LOCNEED RES 1 LOC NEEDED FOR EXPANDING COMMON.
NEWBOUND EQU LOCNEED LOC NEEDED FOR EXPANDING DYNAMIC.
SPACE
BLKWANTD RES 1 SIZE OF NEW DATA BLK FOR ALOCBLK.
STRAPOPT DATA 7 DEFAULT 7-CHAR READ ON GRAF INPUT.
PAGE
SPACE 2
z SET %-CONTEXT@ SIZE OF CONTEXT MODULE IN HEX.
SPACE
z SET Z+7/10*6+2/100*96+2/1000*1536 SIZE IN DECIMAL.
SPACE 2

END



Cs@

*

SP
*

SP
*

SP
*

SP.

*

SP.

*
*
*

R1
R2
R3
R4
R5
R6
R7
R8
R9
R10
R11
R12
R13

TITLE
SYSTEM
CSECT
PCC
RES

"CS-B00,08/22/73,DWG702985"

SIG7F

1

0 CONTROL CARDS NOT PRINTED.

0 ORIGIN OF CODESTRINGER MODULE.

REF*S AND DEF"S

DEF

DEF

DEF

DEF

DEF

DEF
ACE 3

REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
ACE 2

REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
ACE

REF

REF

REF
ACE

ACE
REF
REF

STANDARD EQU™S

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

Ccs@ = START OF CS MODULE.
CS1 ENTER TO CODESTRING ALL OF IMAGE.
CSN ENTER TO CODESTRING PART OF IMAGE.
CSz ENTER TO FINISH CODESTRING.
ERLSCAN ENTER TO PRODUCE LINE-SCAN ERROR.
RESXTEND RESUME AFTER CALLING INPXTEND.

REFS TO PROCEDURE:
GIVEBACK TO GIVE BACK UNUSED WDS OF DATA BLK.
CMDREC COMMAND RECOGNIZER.
DELCK ON DEL, GO TO FUNDEF MODULE FOR CKS.
LSCANERR LINE-SCAN ERROR ROUTINE.
ERXEQ LINE-SCAN ERR ATTEMPTING "EXECUTE".
CSERRH HANDLE CODESTRING ERROR.
DREF DE-REFERENCES BAD CODESTRING BLK.
ACQNXCC ACQUIRE NEXT CHAR AND ITS CODE.
ACQNB ACQUIRE NON-BLANK CHAR AND ITS CODE.
ACQNXNB ACQ NEXT NON-BLANK & ITS CODE.
ACQCONST TRIES TO ACQUIRE A CONSTANT.
ACQNAME ACQUIRES A NAME.
ALOCNONX ALLOCS DATA BLK, HEADER + N WDS.
GARBCOLL GARBAGE COLLECTOR.
BCONTOFF EXIT IN CASE OF HANG-UP DURING
INPXTEND INPUT FOR LINE EXTENSION.

REFS TO CONTEXT:
LINKCS LINKAGE TO CODESTRINGER.
MODE INPUT MODE.
CURRCS CODESTRING DATA BLOCK PTR (HDR+2).
STATEPTR PTS AT TOP STATE-ENTRY IN STACK.
IMAGE INTERNAL CHAR IMAGE OF INPUT LINE.
BREAKFLG SET NEG. IF HANG-UP OCCURS.
ERRCOL BYTE ADDR.OF ERR DETECTION COLUMN.
HICOL BYTE ADDR.OF NEWLINE®S COL. IN IMAGE
OFFSETK PTR TO CODE DESIG BEFORE CONSTANT.
OFFSET PTR TO CODE DESIG (USUALLY LATEST).
CONSTKEY BYTE ADDR.OF 1ST CHAR OF CONSTANT.
CONSTBUF CONSTANT BUFFER.
CONSTTYP TYPE OF CONSTANT.
QCNT ODD IF 1ST IMAGE HAS UNBALANCED *S.
FREETBL PTS AT 1ST FREE LOC FOR NEW DATA BLK
BLKWANTD ACTUAL SIZE ALLOCATED FOR LATEST DB.
SYMT PTS AT 1ST WD OF SYMBOL TABLE.
SYMTSIZE NO.OF SYMBOL TABLE ENTRIES.

REFS TO CONSTANTS:
X1FFFF X"1FFFF*®
FOF9 0","9"
NONAME 10,138 = CODE DESIGS NOT NAME-CHARS

REFS TO ERROR I1.D. EQU"S:

IDSYMFUL SYM TBL FULL.
IDWSFULL WS FULL.

REGISTERS

OCONOURAWNE



R14 EQU 14
R15 EQU 15
*
* CODESTRING DESIGNATORS
*
BYNCODE  EQU 10 BYTE-FORM INTEGER SCALAR (10 - 255).
INTGCODE EQU 11 WORD-FORM INTEGER SCALAR.
REALCODE EQU 12 REAL SCALAR.
TEXTCODE EQU 13 TEXT SCALAR.
VLCODE  EQU 14 LOGICAL VECTOR.
VICODE ~ EQU 15 INTEGER VECTOR.
VRCODE ~ EQU 16 REAL VECTOR.
VTXCODE  EQU 17 TEXT VECTOR.
VTXLCODE EQU 18 LONG TEXT VECTOR (EXCEEDS 255 CHARS)
ERRCODE  EQU 19 ERROR .
LAMPCODE EQU 20 COMMENT
NAMECODE EQU 23 NAME (BUT NOT STOP OR TRACE NAME).
BOSCODE  EQU 37 BEGINNING-OF-STMT.
MONADIC ~ EQU 50 1ST MONADIC OPERATOR.
DOMCODE ~ EQU 80 DOMINO OPERATOR.
DYADIC _ EQU DOMCODE 1ST DYADIC OPERATOR.
BANGCODE EQU 101 EXCLAMATION POINT OPERATOR.
COLNCODE EQU 135 COLON.
DMYCODE ~ EQU 138 DUMMY
*
* OTHER EQU"S
*
NEWLINE EQU X*15" END MARK.
EFLAG  EQU X*10000" "EXECUTE™ FLAG FOR QUAD-STATE.
TYPECS ~ EQU 7 CODESTRING TYPE OF DATA BLOCK.
*
*  DOUBLEWORD CONSTANTS
*
BOUND 8
ZEROONE  DATA 0,1
ZERONINE DATA 0,9
POSSMON ~ DATA DOMCODE , BANGCODE ~ CODESTR.OPS CONVERTIBLE TO MONADICS.
PAGE
* *
* EASY AND SPECIAL DEFINITIONS FOR CODESTRINGING. *
* *
* THESE DEFINE A VALUE FOR EACH "IN2CODE" CHARACTER IN THE *
* RANGE BETWEEN -- COMMENT (LAMP) AND COLON. o
* THE VALUES ARE ORDERED AND ARE ASSOCIATED WITH: *
* LC4TBL -- LEFT CONTEXT ASSIGNMENTS o
* ITEMCNTX -- SCAN ITEM CONTEXT (FOR CONTACT ANALYSIS) *
* CSV -- A VECTORED TABLE WITHIN THE CODESTRING o
* ROUTINE - *
* *
EASY EQU 0 EASILY HANDLED SCAN ITEMS
QUADS  EQU EASY
SEMICOLN EQU QUADS+1
LBRACKET EQU SEMICOLN+1
RBRACKET EQU LBRACKET+1
LPAREN ~ EQU RBRACKET+1
RPAREN  EQU LPAREN+1
BRANCH  EQU RPAREN+1
ASSIGN  EQU BRANCH+1
SMCIRCLE EQU ASSIGN+1
SPECIAL EQU SMCIRCLE+1 SPECIALLY HANDLED SCAN ITEMS
BLANK  EQU SPECIAL
DEL EQU BLANK+1
NEGATIVE EQU DEL+1
QUOTE _ EQU NEGATIVE+1
COMMENT ~ EQU QUOTE+1
ENDMARK ~ EQU COMMENT+1
DOT EQU ENDMARK+1
coP EQU DOT+1 (OP MAY TAKE COORDINATE SPECIFICTN.)
oP EQU COP+1
BAD EQU OP+1 BAD SCAN ITEMS
PAGE
* *
* SCANITEM -- A TABLE OF BYTES. THERE IS A BYTE CORRESPONDING TO *
* EACH "IN2CODE™ CHARACTER VALUE BETWEEN COMMENT (LAMP) AND o
* COLON. IT IS CONSIDERED IMPOSSIBLE TO OBTAIN SCAN ITEMS *
* *

OUTSIDE THIS RANGE (DIGITS AND NAME-START CHARS ARE DEALT



WITH SEPARATELY). NOT ALL VALUES WITHIN THIS RANGE ARE
POSSIBLE EITHER--SUCH ENTRIES ARE MARKED WITH AN ASTERISK
IN THE COMMENTS FIELD.

THE VALUE CONTAINED IN EACH BYTE OF THE TABLE 1S DEFINED
BY THE EASY AND SPECIAL DEFINITIONS ABOVE.

HEX OF
VALUE INTERNAL INTERNAL CHARACTER
FORM

ook ok ok X X X ok b o X

SCANITEM DATA,1 COMMENT 20 COMMENT (LAMP)
*

DATA,1 BAD 21

DATA,1 BAD 22 *
DATA,1 BAD 23 *
DATA,1 BAD 24  UNUSED

DATA,1 QUADS
DATA,1 QUADS
DATA,1 QUADS
DATA,1 QUADS
DATA,1 QUADS
DATA,1 QUADS
DATA,1 QUADS
DATA,1 QUADS
DATA,1 QUADS
DATA,1 QUADS
DATA,1 QUADS
DATA,1 QUADS
DATA,1 BAD
DATA,1 SEMICOLN
DATA,1 LBRACKET
DATA,1 RBRACKET
DATA,1 LPAREN
DATA,1 RPAREN
DATA,1 BRANCH
DATA,1  ASSIGN

25 QUAD+0

26 QUAD-1

27 QUAD-2

28 QUAD-3

29 QUAD-4

30 QUAD-5

31 QUAD-6

32 QUAD-7

33 QUAD-8

34 QUAD-9

35 QUAD

36 QUOTE-QUAD
37 *

38 SEMICOLON

39 LEFT BRACKET
40 RIGHT BRACKET
41 LEFT PAREN
42 RIGHT PAREN
43 BRANCH ARROW
44 ASSIGN ARROW

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g
DATA,1 DOT @ 45 DOT OR DECIMAL PT
DATA,1 SMCIRCLE @ 46 SMALL CIRCLE
DATA,1 BAD @ 47 UNUSED
DATA,1 BAD @ 48 UNUSED
DATA,1 BAD @ 49 UNUSED
DATA,1 ENDMARK @ 50 END-OF-INPUT (KEY CHAR)
DATA,1 BLANK @ 51 BLANK (KEY CHAR)
DATA,1 QUOTE @ 52 QUOTE (KEY CHAR)
DATA,1 BAD @ 53 *
DATA,1 BAD @ 54 *
DATA,1 BAD @ 55 *
DATA,1 BAD @ 56 *
DATA,1 BAD @ 57 *
DATA,1 BAD @ 58 *
DATA,1 BAD @ 59 *
DATA,1 BAD @ 60 *
DATA,1 BAD @ 61 *
DATA,1 BAD @ 62 *
DATA,1 BAD @ 63 *
DATA,1 BAD @ 64 *
DATA,1 BAD @ 65 *
DATA,1 BAD @ 66 *
DATA,1 BAD @ 67 *
DATA,1 BAD @ 68 *
DATA,1 BAD @ 69 *
DATA,1 BAD @ 70 *
DATA,1 BAD @ 71 BAD CHAR (KEY CHAR)
DATA,1 BAD @ 72 UNUSED
DATA,1 BAD @ 73 UNUSED
DATA,1 OoP @ 74 1-BEAM
DATA,1 OoP @ 75 GRADE-UP
DATA,1 OoP @ 76 GRADE-DOWN
DATA,1 OoP @ 77 NOT
DATA,1 OoP @ 78 UNUSED
DATA,1 OoP @ 79 UNUSED
DATA,1 OoP @ 80 MATRIX-DIVIDE
DATA,1 OoP @ 81 ROLL OR DEAL
DATA,1 OoP @ 82 T-BAR
DATA,1 OoP @ 83 COMPRESS OR REDUCE ON 1ST COORD
DATA,1 COP @ 84 COMPRESS OR REDUCE
DATA,1 OoP @ 85 10TA
DATA,1 OoP @ 96 RHO

ook ok ok X X X ok b o X



DATA,1  COP @ 87 COMMA

DATA,1  OP @ 88 REVERSE OR ROTATE ON 1ST COORD

DATA,1  COP @ 89 REVERSE OR ROTATE

DATA,1  OP @ 90 TRANSPOSE

DATA,1  OP @ 91 PLUS

DATA,1  OP @ 92 MINUS

DATA,1  OP @ 93 TIMES

DATA,1  OP @ 94 DIVIDE

DATA,1  OP @ 95 EXPONENT

DATA,1  OP @ 96 LOG

DATA,1  OP @ 97 CIRCLE

DATA,1  OP @ 98 MAX OR CEILING

DATA,1  OP @ 99 MIN OR FLOOR

DATA,1  OP @100 ABSOLUTE OR RESIDUE

DATA,1  OP @101 EXCLAMATION PT

DATA,1  OP @102 LESS THAN

DATA,1  OP @103 LESS THAN OR EQUAL

DATA,1  OP @104 GREATER THAN

DATA,1  OP @105 GREATER THAN OR EQUAL

DATA,1  OP @106 NOT EQUAL

DATA,1  OP @107 EQUAL

DATA,1  OP @108 AND

DATA,1  OP @109 OR

DATA,1  OP @110 NAND

DATA,1  OP @111 NOR

DATA,1  OP @112 UNUSED

DATA,1  OP @113 UNUSED

DATA,1  OP @114 DECODE

DATA,1  OP @115 ENCODE

DATA,1  OP @116 TAKE

DATA,1  OP @117 DROP

DATA,1  OP @118 EXPAND ON 1ST COORD

DATA,1  COP @119 EXPAND

DATA,1  OP @120 EPSILON

DATA,1  BAD @121 UNUSED

DATA,1  BAD @122 UNUSED

DATA,1  BAD @123 DIERESIS

DATA,1  NEGATIVE @124 NEGATIVE SIGN

DATA,1  BAD @125 UNDERSCORE

DATA,1  BAD @126 DOLLAR SIGN

DATA,1  BAD @127 ALPHA

DATA,1  BAD @128 OMEGA

DATA,1  DEL @129 DEL

DATA,1  DEL @130 LOCKED DEL

DATA,1  BAD @131 LEFT CUP

DATA,1  BAD @132 RIGHT CUP

DATA,1  BAD @133 CAP

DATA,1  BAD @134 CUP

DATA,1  BAD @135 COLON
*

BOUND 4 INSURE WORD BOUNDARY AFTER SCANITEM
*

PAGE
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* *
* LCBITS -- LEFT CONTEXT BITS. EACH ENTRY SIGNIFIES A LEFT CONTEXT  *
* ASSOCIATED WITH AN ITEM DESCRIBED IN THE COMMENTS FIELD. *
* BIT ENTRY (FOR M -- WHICH MUST BE MOST SIGNIFICANT). *
* *
* NOTE -- IT IS ESSENTIAL THAT NO LEFT CONTEXT BIT REACH *
* BIT POSITION 16. *
LCBITS  EQU 1 LEFT CONTEXT BIT SETTINGS
D EQU LCBITS DOT
B EQU D**1 BRANCH
A EQU B**1 ASSIGN
RO EQU A**1 RPAREN OR SMALL CIRCLE
LB EQU RO**1 LBRACKET
RB EQU LB**1 RBRACKET
zC EQU RB**1 ENDMARK OR COMMENT
S EQU ZC**1 SEMICOLN
LQ EQU S**1 LPAREN OR QUADS
CN EQU LQ**1 CONSTANT OR NAME
0 EQU CN**1 OPERATOR
M EQU 0**1 MONADIC IMPLIED (M MUST HAVE THE
*

HIGHEST BIT SETTING)
PAGE




* "LC4" DEFINITIONS

* DEFINES A LEFT CONTEXT FOR ITEMS DESCRIBED
* FIELD.

*

* THE PRESENCE OF A PARTICULAR BIT

* IS CORRECT FOR A SCAN ITEM (SEE ALSO "ITEM®™ DEFINITIONS,
* BELOW) HAVING MATCHING BIT SET.

*

* THE M BIT POSITION IMPLIES THAT THE SCAN

* OPERATOR IF 1T HAPPENS TO BE AN OPERATOR AT ALL.
*

LC4ASTNAM EQU A

LC4ANAME EQU 0+CN+LQ+S+ZC+RB+LB+RO+A

LC4RB EQU 0+CN+LQ+S+ZC+RB+LB+RO+A

LC4QUADS EQU 0+CN+S+ZC+RB+LB+RO+A

LC4CONST EQU 0+CN+S+ZC+RB+LB+R0O

LC4RP EQU 0+CN+S+ZC+RB+LB+RO

LC4SEMI  EQU M+0+CN+LQ+S+ZC+RB+B

LC4BOS EQU M+0+CN+LQ+S+ZC+B

LC4BRNCH EQU M+0+CN+LQ+S+ZC

LC4LB EQU M+0+CN+LQ+S+RB

LC4COP EQU M+0+CN+LQ+LB

LC40P EQU M+0+CN+LQ+D

LC4ASS EQU M+0+CN+LQ

LCALP EQU M+0+CN+LQ

LC4DOT EQU 0

LC4SMCRC EQU D

LC4ALL EQU X*7FFF*

PAGE

INDICATES THAT LEFT CONTEXT

IN THE COMMENTS

ITEM IS A MONADIC

ook ok ok X X X ok b o X

STOPNAME OR TRACENAME
ORDINARY NAME

RIGHT BRACKET

QUADS

CONSTANT

RIGHT PAREN

SEMICOLON

BEG INNING-OF-STMT
BRANCH

LEFT BRACKET
COORDINATIBLE OPERATOR
OPERATOR

ASSIGN

LEFT PAREN

DOT (NOT DEC.PT.)
SMALL CIRCLE

BAD CHAR (ALL SCAN ITEMS ACCEPTED)

AEEAEXEAEAAAEA AKX AA A AKX AAAAEA AKX AAA AKX AXAAAXAAXAAAXAAXAAXAAAXAAXAAAXAAXAAXAAAXAAAAXAXAAXAAAAhAXAk

* *
* LCATBL -- ORDERED TABLE OF HALFWORDS USED TO ASSIGN A LEFT CONTEXT  *
SETTING FOR THE ITEM DESCRIBED IN THE COMMENTS FIELD. *
* (SEE "EASY™ AND "SPECIAL™ DEFINITIONS FOR ASSOCIATION OF o
* THE CHOSEN ORDERING.) *
* *
LCATBL  DATA,2  LC4QUADS ® QUADS
DATA,2  LCASEMI @ SEMICOLON
DATA,2  LCALB @ LEFT BRACKET
DATA,2  LC4RB @ RIGHT BRACKET
DATA,2  LCALP @ LEFT PAREN
DATA,2  LC4RP @ RIGHT PAREN
DATA,2  LCA4BRNCH @ BRANCH
DATA,2  LC4ASS @ ASSIGN
DATA,2  LCA4SMCRC @ SMALL CIRCLE
DATA.2 0 @ (BLANK DOESN"T AFFECT LEFT CONTEXT)
DATA,2 0 @ DEL (SHOULD OPEN OR CLOSE FUNCTION)
DATA,2 O @ NEGATIVE SIGN (CONTEXT SET SPECIAL)
DATA,2  LCACONST @ QUOTE (I1.E. TEXT CONSTANT)
DATA,2  ITEMEND @ COMMENT (ENDMARK GUARANTEED NEXT)
DATA,2  LC4ALL @ (ENDMARK DOESN"T HAVE LEFT CONTEXT)
DATA,2  LCA4DOT @ DOT
DATA,2  LCA4COP @ COoP
DATA,2  LCA4OP @ OP
*
BOUND 4 INSURE WORD BOUNDARY AFTER LCA4TBL
*
PAGE
* *
* “ITEM" DEFINITIONS *
* DEFINES A CURRENT CONTEXT FOR A SCAN ITEM DESCRIBED IN THE  *
* COMMENTS FIELD. *
* *
* THE SCAN ITEM IS IN PROPER CONTEXT (I.E. CONTACT ANALYSIS *
* FOR CODESTRINGING) IF A MATCHING BIT OCCURS IN THE LEFT o
* CONTEXT SETTING MOST RECENTLY ESTABLISHED. *
* *
* THE M BIT POSITION IS USED TO DETERMINE IF LEFT CONTEXT *
* IMPLIES THAT AN OPERATOR (ITEMOPER) IS MONADIC. o
* *
ITEMOPER EQU M+0 ANY OPERATOR
ITEMCNST EQU CN CONSTANT
ITEMNAME EQU CN NAME
ITEMQUAD EQU LQ QUADS
ITENLP  EQU LQ LEFT PAREN
ITEMSEMI EQU s SEM1COLON
ITEMEND EQU zc END-OF- INPUT



ITEMLAMP EQU zC COMMENT
ITENRB  EQU RB RIGHT BRACKET
ITENLB  EQU LB LEFT BRACKET
ITEMSMCR EQU RO SMALL CIRCLE
ITENRP  EQU RO RIGHT PAREN
ITEMASS EQU A ASSIGN
ITEMBRCH EQU B BRANCH
ITEMDOT ~ EQU D DOT
ITEMBAD EQU 0 BAD CHAR (NO LEFT CONTEXT MATTERS)
ITEMDEL EQU zC DEL
ITEMBLNK EQU X" 7FFF~ BLANK (ANY LEFT CONTEXT IS OK)
PAGE
* *
* ITEMCNTX -- ORDERED TABLE OF HALFWORDS USED TO ESTABLISH CURRENT *
* CONTEXT FOR A SCAN ITEM DESCRIBED IN THE COMMENTS FIELD. o
* (SEE "EASY™ AND "SPECIAL™ DEFINITIONS FOR ASSOCIATION OF *
* THE CHOSEN ORDERING.) o
* *
ITEMCNTX DATA,2  ITEMQUAD QUADS @
DATA,2  ITEMSEMI SEM1COLON @
DATA,2  ITEMLB LEFT BRACKET @
DATA,2  ITEMRB RIGHT BRACKET @
DATA,2  ITEMLP LEFT PAREN @
DATA,2  ITEMRP RIGHT PAREN @
DATA,2  ITEMBRCH BRANCH @
DATA,2  ITEMASS ASSIGN @
DATA,2  ITEMSMCR SMALL CIRCLE @
DATA,2  ITEMBLNK BLANK @
DATA,2  ITEMDEL DEL OR LOCKED DEL @
DATA,2  ITEMCNST NEGATIVE SIGN @
DATA.2  ITEMCNST QUOTE @
DATA,2  ITEMLAWP COMMENT @
DATA,2  ITEMEND ENDMARK @
DATA,2  ITEMDOT]ITEMCNST DOT OR DECIMAL PT @
DATA,2  ITEMOPER COP @
DATA,2  ITEMOPER OP @
DATA,2  ITEMBAD BAD @
*
BOUND 4 INSURE WORD BOUNDARY AFTER ITEMCNTX
*
CSTEXT ~ STW,R7  OFFSET SAVE POS OF LATEST CODE DESIGNATOR.
CSTCHAR AI,RL 1 PT AT NEXT INTERNAL CHAR.
LB,R2  O,R1 GET IT.
CI,R2  ="=r CK FOR QUOTE MARK.
BNE CSTXMARK NO.
AILRL 1 YES, LOOK AHEAD IN CASE DBL-QUOTE.
LB,R2  O,R1
CI,R2  =°=r
BE CSTXMARK DBL-QUOTE, USE 2ND QUOTE.
LI,R3  TEXTCODE END TEXT, ASSUME TEXT SCALAR.
LW,R12  R7 = POS OF LAST ITEM STRUNG.
SW,R12  OFFSET = SIZE OF TEXT STRUNG.
CI,R12 1 JUST ONE MARK. . .
BE CSTEXIT YES, IT IS A TEXT SCALAR.
LI,R3  VTXCODE NO, ASSUME (ORDINARY) TEXT VECTOR.
CI,R12  X"FF~ IS SIZE BYTE-SIZE...
BLE CSLENGTH YES.
LI,R3  VTXLCODE NO, USE LONG TEXT VECTOR DESIGNATOR.
SCS,R12 -8 GET MOST SIGNIFICANT BYTE
AILR7 1 AND PUT IT IN
STB,R12 *CURRCS,R7 CODESTRING.
SCS,R12 8 THEN GET LEAST SIGNIFICANT BYTE.
CSLENGTH AI,R7 1 PUT LENGTH BYTE IN CODESTRING.
STB,R12 *CURRCS,R7
CSTEXIT BDR,R1  CSSETLC BACK UP ONE CHAR POS AND GO SET
* LEFT CONTEXT AND SO FORTH.
CSTXMARK AI,R7 1 STRING LATEST TEXT MARK.
STB,R2 *CURRCS,R7
CI,R2  NEWLINE WAS 1T END-OF-CURRENT LINE. ..
BNE CSTCHAR NO, TRY NEXT CHAR.
LI,R11 O YES, EXTENSION NEEDED.
STW,R11 CONSTKEY RESET PTR TO KEY CHAR OF CONSTANT.
STW,R7  OFFSETK SAVE CURRENT CODESTRING OFFSET.
B INPXTEND INPUT THE NEXT IMAGE FOR EXTENSION;
RESXTEND LW,R11  BREAKFLG AFTER RESUMING, TEST FOR HANG-UP. ..
BLZ HANGUP YES.
LW,R11  HICOL NO.-



Al ,R11

SLS,R11

LW,R2
INT,R3
LI1,R12

AND,R12
SLS,R12

SW,R12
AW,R11
BLEZ
AW,R3
SW,R3

ook ok o X X X

BAL,R14

B
LW,R11

AWM,R11

Al,R3
BEZ
STW,R4
AW,R4

STW,R4

* %

AW,R4
STW,R4
LCW,R3

* ok ok %

MOVEQ Al,R3
BGEZ
Al,R3
SCS,R3
LC
B
MOVE15 LCI
MOVE LM,R4
STM,R4
AND,R3
BGZ
LW,R1
LI,R6
L1,R7
LW,R11
L1,R14
LW,R2
Al,R1
SYMLOOK CB,R14
BL
LS,R6
CLM,R6
BCS,9

AWM,R11

NEXTSYM Al,R1
BDR,R2
LI,R1
LW,R7
LI,R5
LI,R4
B
SYMFULL LI,R8
CSERROUT LI ,R7
B
WSFULLN LI1,R8
B
WSFULLC LI1,R8
B
BAL,R7

RESUME

HANGUP

1-BA(IMAGE)
1

CURRCS
-2,R2
X"7FFFC*
OFFSETK
-2

R3

R12
RESUME
R2
FREETBL

NOTE -- ONLY LONG-NAME DATA BLKS
FORCED GARBAGE COLLECTION PRIOR TO CODESTRING DB ALLOCATION
AND THEY ARE THE ONLY DATA BLKS ALLOCATED WHILE CODESTRINGING

ALOCNONX
WSFULLN
BLKWANTD
-2,R2

-2

RESUME
CONSTBUF+1
R3

CONSTBUF

BLKWANTD
CONSTBUF+2
R3

-15
MOVE15

15

-4

R3

MOVE

15
*CONSTBUF,R3
*CONSTBUF+2,R3
X1FFFF
MOVEQ

SYMT

0

X" 1FFFF"
BLKWANTD

20

SYMTSI1ZE

1
*R1

NEXTSYM
0,R1
CONSTBUF
NEXTSYM
0,R1

2

SYMLOOK
BA(IMAGE)-1
OFFSETK
QUOTE
CSACQCK
CSTCHAR
IDSYMFUL
CSERRH
THROWOUT
I1DWSFULL
CSERROUT
IDWSFULL
CSERRH
THROWOUT

= NO.OF CHARS TO CODESTRING.

DBL TO GET NO.OF WDS FOR THAT STUFF.

PT AT CURRENT CODESTRING OFFSET WD.

= CURRENT SIZE OF DATA BLK.

COMPUTE APPROXIMATE NO.OF WDS
ACTUALLY USED SO FAR.

- APPX. AMT LEFT OVER IN THAT BLK.

APPX. NEW AMT NEEDED.

RESUME 1IF WE ALREADY HAVE ENUF.

PT AT 2ND WD AFTER CURRENT CS BLOCK.

= (2 - NO.OF WDS BETWEEN CURRENT CS

DATA BLK & 1ST FREE LOC) OR

= 2 - SIZE OF LONG-NAME DATA BLKS
THAT FOLLOW CURRENT CODESTR.

COULD FOLLOW SINCE THE ODD QCNT

ALLOC NEW AMT, IF POSSIBLE...
OOPS -- WS FULL.
OK, GET SIZE ACTUALLY ADDED.
ADD THAT TO CODESTR. DATA BLK HDR.
= - SIZE OF ANY LONG-NAME DATA BLKS.
NONE BARRING CODESTRING EXTENSION.
SOME, SAVE PTR TO WD AFTER LAST ONE.
PT AT 1ST WD OF 1ST LONG NAME DATA
BLK BARRING CODESTRING EXTENSION.
NOW CONSTBUF 1S A DBLWD THAT BOUNDS
THE LONG NAME DATA BLOCK BARRIER.
ALSO, CONSTBUF ITSELF ACTS AS A
SOURCE-BOUNDARY FOR MOVING THE BAR
COMPUTE THE DESTINATION-BOUNDARY FOR
MOVING THE BARRIER & SAVE IT.
= SIZE OF BARRIER. READY TO MOVE
THE LONG-NAME DATA BLOCKS TO THE
END OF THE NEW ALLOCATION, WORK
FROM HI END TO LO END OF THE
BARRIER WHEN MOVING IT.
DO 15 WDS REMAIN TO MOVE. ..
YES, MOVE THE HI 15 STILL REMAININ
NO, GET SMALL AMT LEFT; SHIFT FOR
ADDR = 0 & AMT IN BITS 0-3, AND
PUT AMT IN CONDITION CODE.

SET TO MOVE HIGHEST 15 REMAINING.
GET WDS ACCORDING TO SOURCE-BOUND.
STORE ACCORDING TO DESTINATION-BOUND
TEST FOR ANY AMT REMAINING TO MOVE.
KEEP MOVING IF ANY REMAIN.

DONE. PT AT 1ST WD OF SYMBOL TBL.
SET FOR SELECTIVE LOADS.

GET SI1ZE ADDED (FOR DISPLACEMENTS) .

= MAX NO. OF WDS PER NAME.

= NO.OF SYMBOL TABLE ENTRIES.

PT AT 1ST NAME-INDICATOR WD ON SYMT.

IS THIS A LONG OR SHORT NAME. ..
SHORT, SKIP IT.

LONG, GET ITS LONG-NAME PTR.

IN RANGE OF LONG-NAME BLKS JUST HIT.
NO, GO ON TO NEXT SYM TBL ENTRY.
YES, DISPLACE BY SIZE ADDED.

PT AT NEXT SYMBOL TABLE ENTRY
AND LOOP TILL DONE.

PT JUST BEFORE 1ST NEW IMAGE CHAR.

RESTORE CODESTRING OFFSET.

RESTORE SCAN ITEM INDICATOR.

RESET R4 FOR LATER CHAR ACQUISITIONS

RESUME ADDING TO THE TEXT VECTOR.

= ERROR I.D. FOR *"SYM TBL FULL".

HANDLE CODESTRING ERROR
AFTER THROWING CODESTRING AWAY.

= ERROR I1.D. FOR "WS FULL".

= ERROR I1.D. FOR "WS FULL".
HANDLE CODESTRING ERR (NONE ALLOC®D)
THROW CODESTRING AWAY.



ERLSCAN

*

ERLSCAND
THROWOUT

ERLSCANF
ERLSCANX

*

*

ERLSCANT

*
*
*

CSCOMMNT
CSCOMC

CSCOMNL

CSCOMEND

CSDOTPT

CSPT
CSNEG
CSNUM

CSCNST

CSLV
CSLVN

B
STW,R1
LW,R14
BEZ

Al ,R14
BNEZ
LI1,R14
CW,R14
BANZ

L1,R7
LI,R4
XW,R4
Al ,R4

B
LI,R14
STW,R14
LW,R14
BEZ
LW,R1

LW,R7

Al,R1
LI1,R3
LI,R5

LI.R4
STW,R7
Al,R1
LB,R2
Cl,R2
BE

Al ,R7
STB,R2
B

CI,R3
BNE
LW,R12
SW,R12
Al ,R7
STB,R12
LW,R12
SW,R12
B
Al,R1
LB,R13
Al,R1
CLM,R13
BCR,9
CI,R12
BANZ

B

RES
RES
Cl,R12
BANZ

B
STW,R7
STW,R1
BAL ,R4
BDR,R1

LW,R7
Al ,R6
BEZ
BLZ

Al ,R6
LI,R5
LW,R13
CLM,R13
BCS,9
L1,R13
Al ,R7
LI1,R14
SLS,R8

BCONTOFF
ERRCOL
MODE
ERLSCANF
-2
ERLSCAND
EFLAG
*STATEPTR
ERLSCANX

LSCANERR
0

CURRCS
-2

DREF
LSCANERR
LINKCS
CONSTKEY
ERLSCANT
CONSTKEY

OFFSETK

-1
ERRCODE
ENDMARK

CSACQCK
OFFSET
1
0,R1
NEWL INE
CSCOMNL
1
*CURRCS, R7
CSCOMC
ERRCODE
CSCOMEND
R1
ERRCOL
1
*CURRCS, R7
R7
OFFSET
CSLENGTH
1
0,R1
-1
FOF9
CSPT
ITEMDOT
CSSETLC
ERLSCAN
0
0
ITEMCNST
CSCNST
ERLSCAN
OFFSETK
CONSTKEY
ACQCONST
ERLSCAN

OFFSETK
-1

CSS
ERLSCAN
1

0
CONSTTYP
ZEROONE
CSVIR
VLCODE
1

8

1

[SISIS)

[SISISIS)

DO LIKE A )CONTINUE CMD.

= BYTE ADDR.OF ERROR PT IN IMAGE.

CK FOR FUNCTION DEFINITION MODE.
YES, COMPLETE (MAYBE FI1X) CODESTRING
CK FOR EVAL-INPUT MODE.

NO.

MAYBE, CK FOR "EXECUTE".

YES, PRETEND THAT WE CAN EXECUTE,
BUT WE WILL HIT SYNTAX ERR THEN.
DISPLAY -- LINE-SCAN ERROR -- SOON.

THROW OUT CURRENT CODESTRING:
ELIMINATE REFERENCE TO DATA BLK,
PT AT ITS HEADER, AND

GO TO ERR ROUTINE AFTER DE-REFING.

EXIT VIA "LINKCS®" TO "LSCANERR",
FORGETTING ORIGINAL LINKAGE.

HAS CONSTANT BEEN STARTED. ..

NO, LAST CODE DESIGNATOR 1S OK.

YES, PT AT KEY (START) OF LATEST
CONSTANT; WE"LL BACK UP THAT FAR
FORGETTING ANY CODESTRING FROM
THAT POINT ON (GOOD OR BAD).

BACK UP 1 CHAR TO COUNTER "CSCOMC®.

= CODESTRING DESIGNATOR FOR ERROR.

THIS PREVENTS LOOPING INDEFINITELY
FOR CONTACT ERROR AT THE ENDMARK
(THE ENDMARK IS RE-ACQ*D AND ITS
CONTEXT CK"D BEFORE EXIT BY "CSZ%)

RE-SET RETURN FROM “ACQNXCC".

SAVE PTR TO LAST ACCEPTED DESIGNATOR

PEEK AT NEXT CHAR IN IMAGE.

CK FOR END MARK. ..
YES
NO, PLANT 1T IN CODESTRING.

WAS THIS A LINE-SCAN ERROR...
NO, END THE COMMENT .
YES, CALC. NO.OF CHARS TO THE RT
OF THE ERROR PT. (INCL. ENDMARK)
PLANT THIS "ERROR-POINTER®™ AT THE
SPOT THE END MARK WOULD OCCUPY.
CALC. LENGTH OF CODESTRING SINCE
LAST ACCEPTED CODESTRING DESIG.

PEEK AHEAD FOR DIGIT. ..

YES, FRACTION CONSTANT.

NO, CK CONTEXT FOR A DOT.
OK, SET LEFT CONTEXT, STRING, GO ON.
BAD -- LINE-SCAN ERROR.

(ASSUME CONSTANT COMING UP).
CK CONTEXT FOR A CONSTANT ITEM. ..

OK, TRY FOR A CONSTANT.

BAD —- LINE-SCAN ERROR.
SAVE CODESTRING OFFSET.
SAVE POS OF 1ST CHAR OF CONST.
ACQUIRE CONSTANT (UNLESS FALSE-STRT)
OVERFLOW, PT AT THE LAST CHAR (PROB.

A DIGIT) OF NO. -- LINE-SCAN ERROR
NO O"FLO -- RESTORE OFFSET.
TEST LENGTH OF CONSTANT. ..

1 -- SCALAR.

0 -- FALSE START (NOT NUMBER).

>1-- VECTOR, R6 = LENGTH AGAIN.
SET ELEMENT COUNTER.
WHAT TYPE OF VECTOR. ..
(0 OR 1 MEANS LOGICAL)

INTEGER OR REAL.

LOGICAL -- VECTOR-LOGL CODE DESIG.
PT AT NEXT BYTE FOR CODESTRING.
8 BITS PER LOGICAL BYTE VALUE.
SHIFT TO MAKE ROOM FOR EACH BIT.



CSLVS
CSLVD

CSDMY
CSWSET

CSVIR

CSRVN

CS1v

CSIVN
CSRIWD

CSS

CSSwD

CSl1

CSIBYTE
CSCLEN
CSCLENB

CSCCD
CSCCDO

Csz

CSNON

OR,R8
Al ,R5
Al ,R6
BEZ
BDR,R14
STB,R8
B
SLS,R8
BDR,R14
STB,R8
B

LI,R8
STB,R8
Al ,R7
CI,R7
BANZ
SLS,R7
B

BAL ,R14
LW,R13
BGZ
L1,R13
L1,R14
LD,R8
STW,R8
Al ,R7
B
L1,R13
L1,R14
LW,R9
STW,R9
Al ,R7
Al,R5
BDR,R6
SLS,R7
B

LW,R13
BGEZ
L1,R13
BAL ,R14
LD,R8
STW,R8
Al ,R7
STW,R9
Al ,R7
SLS,R7
B
LW,R13
CLM,R13
BCR,9
CI,R13
BAZ
LI1,R13
LW,R9
L1,R14
B
LI1,R13
LW,R5
Al ,R7
STB,R5
Al ,R7
STB,R13
LI1,R12
B

STH,R7
SLS,R7
Al ,R7
LW,R4
Al ,R4
INT,R11
SW,R11
LW,R7
B
LB,R5
CH,R12
BANZ

CONSTBUF,R5

1
-1
CSLVD
CSLVN
*CURRCS,R7
CSLV
1
CSLVS
*CURRCS,R7
CSCLEN
DMYCODE
*CURRCS,R7
1
3
CSDMY
-2
*R14
CSWSET
CONSTTYP
CsSiv
VRCODE
CSRVN

CONSTBUF,R5

*CURRCS,R7
1
CSRIWD
VI1CODE
CSIVN

CONSTBUF,R5

*CURRCS,R7
1
1

*R14
2
CSCLENB
CONSTTYP
CSl1
REALCODE
CSWSET
CONSTBUF

*CURRCS,R7
1

*CURRCS,R7
1
2
CSCCDO
CONSTBUF
ZERONINE
CSCCD
X"FFFOO*
CSIBYTE
INTGCODE
CONSTBUF
CSSWD
CSWSET
BYNCODE
CONSTBUF
1

*CURRCS,R7
1

*CURRCS,R7
LC4CONST
CSARSET

*CURRCS
-2
3
CURRCS
-2
O,R4
R7
LINKCS
GIVEBACK

PLUG IN THAT BIT.

PT AT NEXT ELEMENT, IF ANY.

DECR LENGTH.

DONE -- LENGTH IS IN R5 NOW.

LOOP TILL BYTE FULL.

FULL -- STRING BYTE.

START A NEW ONE.

SHIFT TO LEFT JUSTIFY LAST LOGL BYTE

FINAL LOOP.

STRING LAST LOGL BYTE VALUE.

PLUG IN NO.OF ELEMS. & CODE DESIG.

DUMMY CODESTRING DESIGNATOR USED TO
FILL OUT TO A WD BOUNDARY.

PT AT NEXT BYTE OF CODESTRING.

TEST FOR WD BOUND...

NOT YET.

NOW -- SHIFT TO WD RESOLUTION.
EXIT FROM CSWSET.

SET TO WD BOUNDARY CODESTRING.

WHICH TYPE OF NUMERIC CONSTANT. ..
INTEGER VECTOR.

REAL VECTOR -- CODE DESIGNATOR.
RETURN FROM "CSRIWD®™ TO "CSRVN-".
GET REAL NUMBER.

STRING MOST SIGNIFICANT WD.

PT TO NEXT WD IN CODESTRING.

STRING IT AND TEST FOR LAST ELEMENT.

CODESTRING DESIGNATOR--VECTOR INTG.

RETURN FROM “CSRIWD®™ TO "CSIVN-".

GET INTEGER.

STRING NUMBER IN R9.

PT TO NEXT WD OF CODESTRING.

PT AT NEXT ELEMENT, IF ANY.

LOOP TILL LAST (THEN R5 = LENGTH).

RESUME BYTE BOUNDARY FOR STRINGING.

STRING LENGTH & NO.OF ELEMENTS.

REAL NUMBER. ..

NO, INTEGER (INCLUDES LOGICAL).

SCALAR REAL CODESTRING DESIGNATOR.

SET TO WORD BOUNDARY IN CODESTRING.

GET THE REAL NO.

STRING MOST SIGNIFICANT WD.

PT TO NEXT WD IN CODESTRING.

STRING NUMBER IN R9.

PT TO NEXT WD IN CODESTRING.

RESUME BYTE BOUNDARY FOR STRINGING.

STRING CONSTANT"S CODE DESIGNATOR.

GET THE INTEGER.

IF O THRU 9, INTEGER IS ITS OWN
CODESTRING DESIGNATOR.

WELL, DOES INTG ONLY OCCUPY 1 BYTE
YEP.

NOPE, INTEGER CODE DESIGNATOR.
GET IT AGAIN.

GO TO "CSSWD" AFTER
SETTING CODESTRING TO WD BOUNDARY .

BYTE-NUMBER CODESTRING DESIGNATOR.

GET THE NO. THAT FITS IN 1 BYTE.

PT TO NEXT BYTE OF CODESTRING.

PLUG IN LENGTH BYTE OR SMALL INTG.

PT TO NEXT BYTE OF CODESTRING.

PLUG IN CODESTRING DESIGNATOR.

SET LEFT CONTEXT FOR CONSTANT.

REGS WERE PREPARED EARLIER, CK THE
NON-BLANK CHAR THAT TERMINATED
THE CONSTANT .

SET OFFSET--TO LAST CODESTRING BYTE.

CALC ACTUAL SIZE OF DATA BLK NEEDED
FOR THIS CODESTRING.

PT AT THE DATA BLOCK HEADER.

GET SIZE FIELD.

= AMT THAT COULD BE GIVEN BACK TO
THE FREE TABLE. EXIT VIA LINK

AFTER GIVING BACK EVEN AMOUNT.

SCANITEM-(LAMPCODE**-2) ,R3 CONTACT CK THE SCAN ITEM

ITEMCNTX,R5

CSSPECCK

R12 CONTAINS LEFT CONTEXT.
OK.



CSSPECCK
CSSETLC

CSv

CSOP

PAGE

B
CI,R5
BGE
LH,R12
Al ,R7
STB,R3
B

[vsjesRususRuoshueRusivs)

Al ,R12
BLZ

CLM,R3
BCS,9
Al,R3

ERLSCAN
SPECIAL

CSV-SPECIAL,R5

LCATBL,R5
1

*CURRCS,R7
%+1

ACQNXCC
DELCK
CSNEG
CSTEXT
CSCOMMNT
CSz
CSDOTPT
CSOP

-M
CSSETLC
POSSMON
CSSETLC

*

Ok ok X X X %

MONADIC-DYADIC

CSSETLC

BAD, LINE-SCAN ERROR.
IS THIS A SPECIAL CHAR. ..

YES,

BRANCH INTO CSV-RANGE.

SET NEW LEFT CONTEXT.
STRING NEW CODESTRING DESIGNATOR.

FALLS INTO CSV-RANGE FOR NEXT CHAR
ACQ. NOTE THAT R4 STILL PTS TO
*CSACQCK " .
CSV-RANGE--BRANCH TBL: @ BLANK
@ DEL
@ NEGATIVE-SIGN
@ TEXT CONSTANT
(SEE ALSO THE @ COMMENT
“SPECIAL" @ END-OF-CODESTRING
DEFINITIONS-- @ DOT OR DEC.PT
I.E. EQU-CARDS) @ COORDINATIBLE OP
@ ORDINARY OP
BRANCH IF NOT MONADIC CONTEXT.
MONADIC CONTEXT. CONVERT OP. ..
NO, LEAVE IT ALONE.
YES, MAKE IT A MONADIC OPERATOR.

FooF o ok 3k E X ok b o 3 3k X X R b ok 3 X X X ok b 3k

CS1
CSN

ONELINER

*

CSBOS

CSARSET

REGS FOR CS1

LI,R1
BAL ,R4
Cl,R2
BE
STW,R12
LI1,R12
AND,R12
BEZ

BAL ,R8
LI,R12
STW,R12
LW,R11
SW,R11
Al ,R11
SLS,R11

BAL,R14
B
LI,R11
STB,R11
Al ,R4
STW,R4

LI1,R7
L1,R13
STB,R13
LI1,R12
LI,R4

*

THE CODESTRINGER

R12

BA(IMAGE)
ACONB
CMDREC
LINKCS

1

QCNT
ONEL INER
GARBCOLL
0
CONSTKEY
HICOL

R1

1

1

ALOCNONX

WSFULLC

TYPECS
*R4

2

CURRCS

2

BOSCODE
*CURRCS,R7

LC4B0OS

CSACQCK

ENTRY:
R1 PTS AT THAT POSITION.

R2 CONTAINS THAT CHAR.--REQUIRED TO BE NON-BLANK.
R3 CONTAINS
AND CSN ENTRY:
LINK REGISTER.
REGS AT NORMAL EXIT (EXIT FROM CODESTRINGER NORMALLY OCCURS
BY ENTERING "GIVEBACK"
FOR THE CODESTRING DATA BLOCK):

R4 PTS AT DATA BLOCK HEADER.

R11 CONTAINS AMOUNT OF UNUSED WORDS.

R7 LINKAGE TO CS1 OR CSN.

ALL OTHER REGS CAN BE PRESUMED VOLATILE.

(ERROR EXIT IS TO "LSCANERR® -- LINE-SCAN ERROR -- ALSO TAKES
PLACE VIA "GIVEBACK"®
PORTION OF THE LINE

CS1--ENTRY PT TO START CODESTRINGING AT THE BEGINNING OF
CSN--ENTRY PT TO START CODESTRING AT A GIVEN POSITION IN
REGS FOR CSN

ITS CODE.

FOR FUNCTION LINES.
IS CODESTRUNG AS AN ERROR DESCRIPTION:
TEXT,ERROR-PTR,LENGTH, ERROR-CODESTRING-DESIGNATOR.
FUNCTION LINES, CODESTRING

IMAGE BUF.
IMAGE BUF.

EXIT VIA SAVED LINK (IN LINKCS)
TO RETURN ANY UNUSED WORDS

FOR THESE LINES, A

FooF o ok 3F X b b o 3k 3 X b O 3k 3 X X X o o %

FOR NON-
IS THROWN AWAY. SEE “ERLSCAN-.)
PT AT 1ST BYTE OF INTERNAL IMAGE.

ACQ NON-BLANK CHAR. AND CODE.
IF 1ST "CODESTRINGABLE" CHAR IS RT.
PAREN, GO TO CMND. PROCESSOR.
SAVE LINK TO CODESTRINGER.
DOES IMAGE CONTAIN AN ODD NO. OF
QUOTES. . .
NO.
YES, TAMP SO CS DATA BLK CAN GRO

RESET PTR TO KEY CHAR OF CONSTANT.
= LOC OF ENDMARK IN INTERNAL IMAGE.

= NO.OF CHARS TO CODESTRING.

DBL THAT = NO.OF WDS TO ALLOCATE
FOR CODESTRING; IT IS UNLIKELY
THAT THIS MANY WDS WILL BE USED.

ALLOC THOSE WDS PLUS DATA BLK HDR.
YUCK -- WS FULL BEFORE ANY CS.

SET DATA BLK TYPE FIELD--CODESTRING.

PT AT 1ST WD TO RECEIVE CODESTRING.

= PTR TO CODESTRING BLOCK, CURRCS
WILL BE OK EVEN IF DATA BLK MOVES.

CODESTR STARTS AT BYTE 2.

PUT BEGINNING-OF-STMT CODESTRING
DESIGNATOR INTO CODESTR. BLOCK.

= LEFT CONTEXT FOR BEGINNING-OF-STMT

SET RETURN FROM "ACQNXCC*".



CSACQCK CLM,R3
BCR,9
BCS,1

STW,R7
Cl,R12
BANZ
B
CSANAME BAL,R12
B
B
LW,R7
CI,R2
BNE
CI,R7
BNE
LW,R4
BNEZ
CI,R13
BNE
L1,R13
B
CSUNLBL LI,R12
Al ,R13
BEZ
LI,R12
B
CSNAME Al ,R7
CSLBLN SCS,R6
STB,R6
Al ,R7
SCS,R6
STB,R6
Al ,R7
STB,R13
CI,R13
BNE
L1,R13
STB,R13
Al ,R7
L1,R13
STB,R13
Al ,R7
LI,R4
B

*

PAGE

NONAME
CSNON
CSNUM

OFFSET

I TEMNAME
CSANAME
ERLSCAN
ACQNAME
SYMFULL
WSFULLN
OFFSET
CSNAME

2

ERLSCAN
MODE
ERLSCAN
NAMECODE
ERLSCAN
COLNCODE
CSLBLN
LCANAME
-NAMECODE
CSARSET
LC4STNAM
CSARSET

1

-8
*CURRCS,R7
1

8
*CURRCS,R7
1
*CURRCS,R7
COLNCODE
CSUNLBL
NAMECODE
*CURRCS,R7
1
COLNCODE
*CURRCS,R7
1

CSBOS
ACQNXNB

CK LATEST ACQUISITION. ..

NOT A NAME OR NUMBER START

DIGIT, STARTS NUMBER

NAME-START CHAR
SAVE POS OF LATEST CODESTR DESIGNATR
CK FOR CONTACT ERROR FOR NAME.
OK.
OOPS -- LINE-SCAN ERROR.
ACQUIRE THE NAME--PTR AND TYPE.
(SYM TBL FULL RETURN)
(WS FULL RETURN, DUE TO LONG NAME)
RESTORE CODESTRING PTR.
DID NAME END ON A COLON...
NO.
YES, HAS CODESTRING REALLY BEGUN...
YEP -- LINE-SCAN ERROR.
NOPE -- FUNCTION DEFN MODE...

NO -- LINE-SCAN ERROR.

YES, AN ORDINARY NAME...
YUCK, STOP OR TRACE -- LINE-SCAN ERR
GET COLON CODESTRING DESIGNATOR.
START LABEL NAME OVER BOSCODE.
SET LEFT CONTEXT FOR ORDINARY NAME.
IS IT...
YES, RESUME WITH CHAR AFTER NAME.
NO, STOP OR TRACE NAME.

UPDATE CODESTRING PTR.
CODESTRING THE NAME PTR--
MOST SIGNIFICANT BYTE

FOLLOWED BY

LEAST.
UPDATE CODESTRING PTR.
ENTER NAME TYPE (OR COLON CODE).
WAS IT A LABEL...
NO.
YES, REPLACE COLON CODE WITH
ORDINARY NAME CODE.

THEN PLUG IN THE COLON CODE.

PREPARE TO RESTART CODESTRINGING
BY PUTTING BEGINNING-OF-STMT CODE

AFTER THE COLON. EXIT TO CSBOS

AFTER GETTING NEXT NON-BLANK.

AEEAEXEAEAEAAEA AKX AKX A AKX AEA A XA AKX AAAAXAAAAAXAAXAAAXAAXAAXAAAXAAXAAXAAAXAAXAAAXAAAAXAAAAAAAAXAk

SPACE 2
z SET
SPACE
z SET
SPACE 2

END

%-CS@

SIZE OF CS IN HEX.

Z+Z/10*6+Z2/100*96+Z2/1000*1536 SIZE IN DECIMAL.






TITLE " INTRINS-B00,08/22/73,DWG702985"
SYSTEM SIG7F

CSECT 1
PCC 0 CONTROL CARDS NOT PRINTED.
INTRINS@ RES 0 ORIGIN OF INTRINSIC FUNCTIONS MODULE
*
* REF"S AND DEF"S
*
DEF INTRINS@ = START OF INTRINS MODULE.
DEF MIBEAM MONADIC 1-BEAM FUNCTIONS.
DEF MTBAR MONADIC T-BAR FUNCTION.
DEF DTBAR DYADIC T-BAR FUNCTION.
DEF MINTRIN MONADIC -- INTRINSIC FUNCTIONS.
DEF DINTRIN DYADIC -- INTRINSIC FUNCTIONS.
DEF NINTRIN NILADIC -- INTRINSIC FUNCTIONS.
DEF QZOUT STARTS QUAD-O (GRAPHICS) OUTPUT.
DEF QZOUTRET RESUMES AFTER QUAD-O OUTPUT.
DEF QZIN STARTS QUAD-O (GRAPHICS) INPUT.
DEF QZINRET RESUMES AFTER QUAD-O INPUT.
DEF MXRETURN RETURNS: MONADIC INTRINSIC OR OPERATOR,
DEF DXRETURN DYADIC INTRINSIC OR OPERATOR,
DEF NIRETURN NILADIC INTRINSIC,
DEF SXRETURN SUBSCRIPTING,
DEF AXRETURN ASSIGNED INDEXING,
DEF XEQNIL NO CODESTRING "EXECUTE" OPERATION.
DEF BCBRANCH CLR BREAK & DO ERR-CTRL BRANCH.
DEF ECBRANCH DO ERR-CTRL BRANCH.
DEF V1 GET INTEGER NO. FROM RT ARG.
DEF OPBREAK BRK DURING OPERATOR EXECUTION.
DEF ERLSERR LINE-SCAN ERR (DURING EXECUTION).
DEF ERSYN SYNTAX ERROR.
DEF ERUND UNDEFINED.
DEF ERNOR NO RESULT.
DEF ERIO 1/0 ERR (DURING CODESTRING EXECUT"N)
DEF ERDOMAIN DOMAIN ERROR.
DEF ERRANK RANK ERROR.
DEF ERLENGTH LENGTH ERROR.
DEF ERWSFUL WS FULL.
DEF ERSING SINGULAR MATRIX.
DEF ERFORMAT FORMAT ERROR.
DEF ERINDEX INDEX ERROR.
DEF ERXEQ ERROR DURING AN "EXECUTE" OPERATION.
DEF ERTERMAL WRONG TERMINAL
DEF ERFILEIO FILE 170 ERR (IDENTIFIED BY R2).
SPACE 3
* REFS TO PROCEDURE:
REF ERRN GEN. VECTOR -- ERROR NO. & LINE NO.
REF ERRF GEN. VECTOR -- ERROR FUN.NAME.
REF ERRX GEN. VECTOR -- HEX 1/0 ERR CODE.
REF LOBRNCK START ERR-CTRL BRANCH CHECKING.
REF TIMODAY TIME-OF-DAY .
REF DATE DATE.
REF CPUTIME CPU TIME.
REF OVERTIME OVERHEAD TIME.
REF UNSYMS UNUSED SYMBOLS.
REF NUMUSERS NUMBER OF USERS.
REF SETWIDTH SETS WIDTH.
REF SETDIGIT SETS DIGITS.
REF SETORG SETS ORIGIN.
REF SETFUZZ SETS FUZZ.
REF TABSET SETS TABS.
REF DELAYER DELAYS EXECUTION.
REF DELTAGRF DELTA-GRF =GRAPHIC SERVICES ROUTINE.
REF DELTAFMT DELTA FMT (SPECIAL OUTPUT FORMATTER)
REF FILEOPS INTRINSIC-OP USED BY FILE 1/0 SUB-
* SYSTEMS.
REF RETURNMX RESUME AFTER: MONADIC
REF RETURNDX DYADIC
REF RETURNN NILADIC
REF RETURNSX SUBSCRIPTING
REF RETURNAX ASSIGNED INDEXING
REF XEQEMPTY NIL "EXECUTE"
REF QOUTRET QUAD-O (GRAPHICS) OUTPUT.
REF QDBDONE QUAD-0 (GRAPHICS) INPUT.
REF QZOUTPUT QUAD-0 (GRAPHICS) OUTPUT ROUTINE.
REF QZINPUT QUAD-0 (GRAPHICS) INPUT ROUTINE.
REF ERRSET ERROR HANDLER.

REF DREF DE-REFERENCER.



REF
REF
REF
REF
REF
REF

REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
SPACE 3
*

* STANDARD EQU"S
*

R1 EQU
R2 EQU
R3 EQU
R4 EQU
R5 EQU
R6 EQU
R7 EQU
R8 EQU
RO EQU
R10 EQU
R11 EQU
R12 EQU
R13 EQU
R14 EQU
R15 EQU
*

* OTHER EQU"S
*

TYPETEXT EQU
TYPELOGL EQU
TYPEINTG EQU
TYPEXSEQ EQU
CATQ EQU
DYINT  EQU
NYINT  EQU
FLINFLG EQU
*

*  DOUBLEWORD CONS
*

DELAYRNG DATA

ONE EQU
INTRANGE DATA

*

* OTHER CONSTANTS
*
24HRS  DATA
PAGE
PAGE
OPBREAK BAL,R2
ERLSERR BAL,R2
ERSYN  BAL,R2
ERUND  BAL,R2
ERNOR  BAL,R2
ERIO BAL ,R2
ERDOMAIN BAL,R2
ERRANK  BAL,R2

MAYDREF
SYSTERR
ALOCBLK
ALOCHNW
ALOCTRES
F21

LOGONT IM
TERMTYPE
USERACCT
RANDOM
OPER
ON%OFF
BREAKFLG
XSEGBRK
OFFSET
LBLOCK
RTARG
LFARG
RESULT
RSTYPE
RSRANK
RSSIZE
CONSTBUF
DYNBOUND
FREETOTL
TOPOSTAK
STATEPTR

REGISTERS

O©CO~NOARAWNE

~NOWrRLN

14
16
X*10000*

TANTS

1,86400
DELAYRNG
DYINT,NYINT

5184000

SETERR
SETERR
SETERR
SETERR
SETERR
SETERR
SETERR
SETERR

DE-REFS IF R4 1S NON-ZERO. U05-0004

SYSTEM ERROR (UNIMPLEMENTED INTRINS)
ALLOCATES A DATA BLOCK.

ALLOCS DATA BLK -- HDR + N WDS, EVEN
ALLOCS A TEXT RESULT DATA BLK.
FLOATING-TO-INTEGER CONVERTER.

REFS TO CONTEXT:

ONPAWNROPR

[SISISISISISISIS)

LOG-ON TIME.

TERMINAL TYPE.

USER"S ACCOUNT .

RANDOM VALUE.

DBLWD TEMP FOR OPERATOR INFO.
ON-LINE VS BATCH FLAG (1 VS 0).
BREAK FLAG (0O = CLEAR).

EXECUTION SEGMENT BREAK TRIGGER.
USED TO SET "ERROR POSITION".

PTS AT LOOP-CONTROL BLOCK.

PTS AT RT ARG"S DATA BLOCK.

PTS AT LF ARG"S DATA BLOCK.

PTS AT RESULT®S DATA BLOCK.

HOLDS TYPE -- USUALLY FOR RESULT.
HOLDS RANK -- USUALLY FOR RESULT.
HOLDS SIZE -- USUALLY FOR RESULT.
USED AS A TEMP STORAGE BLK.

PTS AT HI BOUND OF DYNAMIC AREA.
# UNUSED WDS IN CURR. DYNAMIC AREA.
PTS AT TOP OF EXECUTION STACK.
PTS AT TOP STATE-ENTRY IN STACK.

DATA BLK TYPE -- TEXT.
LOGICAL.

-- INTEGER.

-— INDEX SEQUENCE.
EXEC.STACK CATEGORY FOR EVAL-INPUT.
DYADIC INTRINSIC TYPE.
NILADIC INTRINSIC TYPE.
FUNCTION-LINE FLAG BIT (S-CATEGORY).

DELAY RANGE -- 1 SECOND TO 1 DAY.
=1
INTRINSIC FUNCTION TYPE RANGE.

# 60THS OF A SECOND IN ONE DAY.

BREAK

LINE-SCAN ERR ("SYNTAX ERR®)
SYNTAX ERROR

UNDEFINED

NO RESULT

1/0 ERROR

DOMAIN ERROR

RANK ERROR



ERLENGTH BAL,R2
ERWSFUL BAL,R2
ERSING BAL ,R2
ERFORMAT BAL,R2
ERINDEX BAL,R2
ERXEQ BAL,R2
*

ERFILEIO EQU
ERTERMAL EQU
SPACE

SETERR
SETERR
SETERR
SETERR
SETERR
SETERR

SETERR2 R2 SET
SETERR2 R2 SET

7 @ LENGTH ERROR

8 @ WS FULL

9 @ SINGULAR MATRIX
10 @ FORMAT ERROR

11 @ INDEX ERROR

12 @

ERROR DURING AN EXECUTE-OPERATION.

FILE 1/0 ERR (R2 SAYS WHICH ONE).
WRONG TERMINAL

SETERR  Al,R2 -OPBREAK-2 SET ERROR 1.D.
SETERR2 LI ,R3 0 CLEAR EXECUTION-SEGMENT BREAK
STW,R3  XSEGBRK TRIGGER.
INT,R3  OPER+1 SET BYTE OFFSET IN CURR. CODESTRING
STW,R3  OFFSET AT WHICH ERROR WAS DETERMINED.
B ERRSET DO ERROR HANDLING.
PAGE
*
*INTERFACES TO RESUME EXECUTION
*
* AFTER SUCCESSFUL OPERATION. . .
*
XEQNIL B XEQEMPTY ASSUME EMPTY RESULT FOR AN "EXECUTE"
NIRETURN LI ,R4 0 NILADIC INTRINSIC COMPLETED.
STW,R4  XSEGBRK (CLR EXEC.SEGMENT BREAK TRIGGER)
LW,R3 OPER+1 (RESTORE CODESTRING OFFSET)
B RETURNNI (RESUME -- R4 = 0)
SXRETURN LI ,R4 0 SUBSCRIPTING COMPLETED.
STW,R4  XSEGBRK (CLR EXEC.SEGMENT BREAK TRIGGER)
XW,R4 LBLOCK
BAL,R7 MAYDREF (DE-REF. ANY LOOP CONTROL BLOCK)
LW,R3 OPER+1 (RESTORE CODESTRING OFFSET)
B RETURNSX (RESUME)
AXRETURN LI ,R4 0 ASSIGNED-INDEXING COMPLETED.
STW,R4  XSEGBRK (SEE COMMENTS FOR SXRETURN)
XW,R4 LBLOCK
BAL,R7 MAYDREF
LW,R3 OPER+1
B RETURNAX
LI.R4 0 @ MON.OP (USING LBLOCK) COMPLETED.
STW,R4  XSEGBRK @ (SEE COMMENTS FOR SXRETURN)
XW,R4 LBLOCK @
BAL ,R7 DREF @
MXRETURN LI ,R2 0 @ MONADIC OPERATION COMPLETED.
STW,R2 XSEGBRK (CLR EXEC.SEGMENT BREAK TRIGGER)
B RETURNMX (RESUME WITH R2 = 0)
LI,R4 0 @ DY.OP (USING LBLOCK) COMPLETED.
STW,R4  XSEGBRK @ (SEE COMMENTS FOR SXRETURN)
XW,R4 LBLOCK @
BAL ,R7 DREF @
DXRETURN LI ,R2 0 @ DYADIC OPERATION COMPLETED.
STW,R2 XSEGBRK (CLR EXEC.SEGMENT BREAK TRIGGER)
B RETURNDX (RESUME WITH R2 = 0)
PAGE
* *
* BCBRANCH -- CLEARS BREAK FLAG & DOES ERROR-CONTROL BRANCH, ON ENTRY *
* R12 = MINUS THE CONTENTS OF BREAKFLG. *
* ECBRANCH -- DOES ERROR-CONTROL BRANCH. *
* REGS: R1 (ENTRY) PTS AT PENDENT FUNCTION STATE THAT IS *
* TAKING ERROR CONTROL (TOP OF STACK). *
* R12 (EXIT) = FLINFLG -- AS IF BRANCH IS FROM INSIDE *
* THAT FUNCTION: STOP WILL BE *
* HONORED IF ENCOUNTERED. *
* OTHER REGS MAY BE REGARDED VOLATILE. *
* *

BCBRANCH AWM,R12
ECBRANCH L1,R12

B
PAGE

*

* GRAPHICS

*

QZOUT B

QZOUTRET LI,R4
XW,R4
BAL,R7
LW,R3

BREAKFLG
FLINFLG
LOBRNCK

CLEAR THE BREAK.

SET R12 AS IF FUNCTION DID BRANCH.
START BRANCH CK FOR ERR-CTRL FUNC.

INTERFACING . .

QZOUTPUT
0

RTARG
DREF
OPER+1

START GRAFIX OUTPUT.
RESUME AFTER GRAFIX OUTPUT.

(DEREF. RT.

ARG. PTR)

RESTORE CS OFFSET TO THE QUAD-O.

U05-0006

u05-0008



B QOUTRET RESUME CODESTRING EXECUTION.
SPACE 2
QZIN B QZINPUT START GRAFIX INPUT.
QZINRET RES 0 RESUME AFTER GRAFIX INPUT.
LW,R1 TOPOSTAK PT AT TOP OF EXEC.STACK.
LW,R3 OPER+1 RESTORE CS OFFSET TO THE QUAD-O.
B QDBDONE RESUME CODESTR.XEQ WITH RESULT SET.
PAGE
* *
* 1V1 -- GETS A SINGLE INTEGER VALUE FROM RT ARG®S DATA BLOCK. *
* DOMAIN ERROR IF RT ARG: IS TEXT OR LIST TYPE *
* IS REAL AND VALUE IS NOT WITHIN FUzZZ *
* OF AN INTEGER. *
* LENGTH ERROR IF RT ARG HAS MORE THAN 1 ELEMENT OR IS EMPTY. *
* *
* REGS: R14 -- LINK, EXIT VIA *R14. *
* R2 -- (EXIT) CONTAINS RT ARG"S DATA BLK TYPE. *
* R7 -- (EXIT) CONTAINS THE INTEGER VALUE (ALSO STORED *
* "CONSTBUF*™) *
* R1,R4,R5,R6,R8 ARE VOLATILE (SEE ALSO "F21%). *
* *
1vi LW,R4 RTARG PT AT WD AFTER RT ARG"S REF-COUNT.
Al ,R4 2
LI,R1 1
LB,R8 *RTARG,R1 GET RT ARG"S RANK. ..
BEZ 1V10K SCALAR.
1V1Q Al ,R4 1 ARRAY, VERIFY LENGTHS ARE 1...
CW,R1 -1,R4
BNE ERLENGTH NOT -- LENGTH ERROR.
BDR,R8 1V1Q
1V10K LW,R7 O,R4 GET (SUPPOSED) VALUE WD.
LB,R2 *RTARG GET RT ARG"S TYPE.
IVITYPE B IVITYPE,R2 @ VECTOR ON TYPE: O -- IMPOSSIBLE.
B 1V1LOGL @ 1 -- LOGICAL.
B ERDOMAIN @ 2 —- TEXT.
B IVIINTG @ 3 -- INTEGER.
B 1V1REAL @ 4 -- REAL.
B 1VIXSEQ @ 5 -- INDEX SEQUENCE.
B ERDOMAIN @ 6 -- LIST.
IVILOGL SLS,R7 -31 GET THE LOGICAL VALUE.
B IV1INTG
IVIXSEQ AW,R7 1,R4 ADD COEFFICIENT TO BIAS.
B IV1INTG
IVIREAL Al,R4 1 PT AT NEXT WD (ODD OR EVEN OK).
SLS,R4 -1 PT AT REAL DBLWD VALUE.
LD,R6 0,R4 GET REAL VALUE.
BAL ,R5 F21 CONVERT TO INTEGER IF POSSIBLE. ..
B ERDOMAIN NO LUCK -- DOMAIN ERROR.
IV1INTG STW,R7 CONSTBUF OK, SAVE INTEGER VALUE.
B *R14 EXIT.
PAGE
SPACE
MIBEAM BAL,R14 1V1 GET SINGLE INTEGER ELEMENT.
Al ,R7 -19 OFFSET BY MINIMUM ACCEPTED NO.
BLZ NEG I1BEAM OOPS, TRY NEGATIVE I1-BEAM.
CI,R7 29-19 VERIFY NOT TOO BIG...
BLE 1GO,R7 OK, TAKE CORRESPONDING BRANCH.
B ERDOMAIN OOPS -- DOMAIN ERROR.
1GO B 119 @ SESSION TIME.
B 120 @ TIME OF DAY.
B 121 @ CPU TIME.
B 122 @ BYTES OF WORKSPACE REMAINING.
B 123 @ NUMBER OF USERS.
B 124 @ LOG-ON TIME.
B 125 @ DATE
B 126 @ TOP LINE NO.
B 127 @ VECTOR OF LINE NOS.
B 128 @ TERMINAL TYPE.
* B 129 @ USER®"S ACCOUNT.
129 LI,R11 6 @ ALLOCATE A 6-WD DATA BLK.
BAL,R7  ALOCBLK
STW,R4 RESULT SAVE PTR TO RESULT DATA BLK.
LI,R11 (TYPETEXT**8)+1  TYPE = TEXT RANK = 1 (VECTOR).
STH,R11 *RESULT
LI,R11 8 LENGTH = 8.
LW,R12 USERACCT USER"S ACCOUNT (8 CHARS, POSSIBLY
LW,R13 USERACCT+1 INCLUDING TRAILING BLANKS).

U05-0010
U05-0011

U05-0013
u05-0014



119

120
121
122

123
124
125
126
SVSTART

STATE

STATEF

STATEFL

SCLRRES

SCLRINTG
SCLRINTA

RESRTARG
SETVALUE

127

127N
127Q

LCI
STM,R11
B

BAL ,R14
SW,R11
BGEZ
AW,R11
B
L1,R14
B
L1,R14
B
LW,R11
SW,R11
AW,R11
SLS,R11
Al ,R11
BGEZ
LI,R11
B
L1,R14
B
LW,R11
B
L1,R14
B
L1,R7
LW,R5
L1,R8
LI,R9
LS,R8
BEZ
LB,R6
Cl,R6
BNE
LI,R11
B
LW,R11
BNEZ
LI,R11
SAS,R11
B

LI,R11
LW,R4
LW,R5
Al ,R5
BNEZ
LH,R2
Al,R2
BEZ
STW,R11
LI,R11
BAL ,R7
LI,R11
STB,R11
LW,R11
B

MTW, 1
STW,R4
STW,R11
B
LI,R11
LW,R5
LI,R8
LI1,R9

B

AW,R5
Al ,R11
LS,R8
BNEZ
STW,R11
Al ,R11
BAL ,R7
STW,R4
LI,R7
STH,R7
LW,R11
STW,R11

3

2,R4
MXRETURN
TIMODAY
LOGONT IM
SCLRRES
24HRS
SCLRRES
SCLRRES
TIMODAY
SCLRRES
CPUTIME
TOPOSTAK
DYNBOUND
FREETOTL
2

-64
SCLRRES
0
SCLRRES
SCLRRES
NUMUSERS
LOGONT IM
SCLRRES
SCLRRES
DATE
SCLRRES-1
STATEPTR
0

X" 7FFF*
0,R5
0,R7
*R5

CATQ
STATEF

0

1,R7
1,R5
STATEFL
-1

-17

1,R7

0

RTARG
1,R4

-1
SCLRINTG
*RTARG
-(TYPEINTG**8)
RESRTARG
CONSTBUF
4
ALOCBLK
TYPEINTG
*R4
CONSTBUF
SETVALUE
1,R4
RESULT
2,R4
MXRETURN
0
STATEPTR
0

X" 7FFF"
127Q

R8

1

0,R5
127N
CONSTBUF
1
ALOCHNW
RESULT
(TYPEINTG**8)+1
*RESULT
CONSTBUF
2,R4

FILL IN LENGTH AND ACCOUNT.
RETURN FROM MONADIC-OP EXECUTION.
GET TIME-OF-DAY (R11) 60THS OF SEC.
SUBTRACT LOG-ON-TIME.
= SESSION TIME. ..
OOPS, CORRECT FOR MIDNITE CROSSED.
ITS A SCALAR RESULT.
SCALAR RESULT IN R11 IS
TIME-OF-DAY IN 60THS OF SEC.
SCALAR RESULT IN R11 IS
CPU TIME IN 60THS OF SEC.

= # WDS BETWEEN STACK & END OF DYN.
+ UNUSED WDS OF DYNAMIC.

IN BYTES.

WITH 64-BYTE CUSHION.

SCALAR RESULT.

USE O IF PUSH INTO CUSH.

SCALAR RESULT IN R11 IS
NO.OF USERS IN 100THS OF A PERSON.

= TIME OF DAY AT LOG-ON IN 60THS/SEC
FOR THE SCALAR RESULT.

SCALAR RESULT IN R11 IS "MMDDYY*®™ AS
BASE 10 VERSION OF THE DATE.

(SET EXIT FROM SVSTART).

PT AT TOP STATE-ENTRY.

SET FOR SELECTIVE LOADS.

GET "NEXT" FIELD OF STATE-ENTRY.
NONE -- TAKE FINAL-ENTRY EXIT.
GET CATEGORY.

FUNCT ION-CATEGORY .
QUAD-CATEGORY USE O.
TAKE NORMAL EXIT.
GET LINE NO. & FUNC.PTR, IF ANY...
OK.
DAMAGED, USE -1.
= LINE NO. ONLY.
TAKE NORMAL EXIT.
USE O FOR FINAL-ENTRY ON 126.
PT AT RIGHT ARGUMENT DATA BLK.
GET ITS REF-COUNT.
IF NOT EXACTLY ONE,
ALLOCATE A FRESH BLOCK FOR RESULT.
IF EXACTLY ONE, IT"S A TEMP.
SO, IF SCALAR INTEGER ALREADY,
USE RT ARG"S BLOCK FOR RESULT.
SAVE INTEGER VALUE FOR RESULT.
ALLOCATE A 4-WD DATA BLK.

INTEGER TYPE.
RECOVER THE VALUE.

BUMP REF-COUNT .
SAVE PTR TO RESULT DATA BLK.
SET ITS VALUE.

COUNTS NO.OF STATE-ENTRIES TILL FIN.
PT AT TOP STATE-ENTRY.
SET FOR SELECTIVE LOADS.

START QUERY.
PT AT NEXT STATE-ENTRY.
COUNT THE PREVIOUS ONE.
IS THIS THE FINAL ENTRY...
NO.
YES, SAVE STATE-ENTRY COUNT.
ADD 1 FOR THE LENGTH OF THE VECTOR.
ALLOC THAT MANY WDS + HDR & EVEN NO.
SAVE PTR TO RESULT DATA BLK.
TYPE = INTEGER RANK = 1 (VECTOR).

GET NO.OF STATE ENTRIES.
THAT*®S THE LENGTH OF THE VECTOR.

U05-0016
u05-0017
U05-0018
U05-0019
U05-0020
U05-0021
U05-0022



128

PAGE
NEG IBEAM

NIGO

SPACE 2
NEGIBBND
SPACE 2
NIl
NI2
NI3

MTBAR

*

DTBAR

DTBARX

DTBART

DTBARI

DTBARN

Al ,R4
BAL,R7
B

Al ,R4
STW,R11
AW,R5

B
LW,R11
B

Al ,R7
LCW,R7
BLEZ
Cl,R7
BLE

B

B

B

B

EQU

L1,R14
B
L1,R14
B
LW,R11
B
LB,R11
B

LI,R5
CB,R5
BNE
LI1,R8
CH,R8
BANZ
LW,R4
LW,R6
Cl,R6
BNE
STW,R6
CB,R5
BE
LI,R5
CB,R5
BNE
LW,R4
LW,R11
STW,R11
LI,R5
STW,R5
BAL ,R14
LW,R5
LW,R14
STW,R14
BEZ
LW,R9
Al ,R4
SLS,R4
AW,R9
STB,R9
Al ,R4
BDR,R14
LW,R11
AW,R11
OR,R11
B

LI,R5
CB,R5
BNE
LI,R5
LB,R4
STW,R4
BEZ
LW,R14
AW,R4
MW,R5

2
SVSTART
MXRETURN
1

0,R4

R8

STATE
TERMTYPE
SCLRRES

19

R7
ERDOMAIN
NEGIBBND
NI1GO,R7
ERDOMAIN
NIl

NI2

NI13

%-N1GO-1

SCLRRES
OVERTIME
SCLRRES
UNSYMS
ON%OFF
SCLRRES
*RTARG

SCLRINTG

TYPEINTG
*LFARG
ERDOMAIN
X*"FF*"
*LFARG
ERRANK
LFARG
2,R4
2

INTRIGUE
RSTYPE
*RTARG
DTBARI
TYPEXSEQ
*RTARG
DTBART
RTARG
2,R4
RSSI1ZE
1
RSRANK
ALOCTRES
RTARG
RSSIZE
2,R4
DXRETURN
3,R5
3
2
4,R5
0,R4
1
DTBARX
3,R5
4.R5
RO
DTBARQ
TYPELOGL
*RTARG
ERDOMAIN
1
*RTARG,R5
RSRANK
DTBARS
RSRANK
RTARG
1,R4

@
@
@

[(SISISIS)

START LOOKING AT STATE-VECTOR AGAIN.
FINAL ENTRY.
OTHER.

FILL IN ITS LINE NO. INDICATION.

PT AT NEXT STATE-ENTRY.

FIND ITS CATEGORY ETC. LOOPING.

GET TERMINAL TYPE NUMBER FOR THE
SCALAR RESULT.

RESTORE OFFSET.

GET (HOPEFULLY) PLUS VALUE...
OOPS -- DOMAIN ERROR.

VERIFY IN RANGE. ..
OK, TAKE CORRESPONDING BRANCH.
OOPS -- DOMAIN ERROR.

OVERHEAD TIME.

NO.OF UNUSED SYMBOLS.

ON-LINE VS BATCH.

= NO.OF NEGATIVE I1-BEAM BRANCHES.

SCALAR RESULT IN R11 IS
OVERHEAD TIME IN 60THS OF SEC.
SCALAR RESULT IN R11 IS
NO.OF UNUSED SYMBOLS.
= 1 IF ON-LINE OR O IF BATCH.
SCALAR, INTEGER RESULT.
GET RT ARG"S TYPE &
USE THAT VALUE FOR SCALAR, INTEGER
RESULT.
VERIFY LEFT ARG IS INTEGER TYPE...
NO -- DOMAIN ERROR.
VERIFY LEFT ARG 1S SCALAR...

NO —-- RANK ERROR.
PT AT LEFT ARG.
GET ITS VALUE.
IS IT 2__.
NO, GUESS ITS FOR INTRINSIC.
YES, SET TYPE OF RESULT.
VERIFY RT ARG IS INTEGER TYPE...
OK.
NO, TRY FOR INDEX SEQUENCE...

NOPE, LOGICAL PERHAPS.
OK, PT AT ITS DATA BLOCK.
GET ITS LENGTH VALUE.
THAT 1S THE NO.OF ELEMENTS.

RANK OF RESULT IS 1 (VECTOR).

ALLOC A TEXT TYPE RESULT DATA BLK.

PT AT RT ARG AGAIN.

GET NO.OF ELEMENTS AGAIN.

THAT 1S LENGTH OF NEW TEXT VECTOR. ..
ZERO.

GET INDEX SEQ"S BIAS VALUE.

PT AT 1ST VALUE WD OF RESULT.

USE BYTE ADDRESSING.

ADD INDEX SEQ"S COEFFICIENT VALUE.

PUT BYTE IN RESULT.

PT AT NEXT RESULT BYTE POSITION.

LOOP TILL LAST VALUE.

RE-CALC. FIRST VALUE.

MERGE THE FIRST & LAST VALUES.
CK THAT RANGE.
IS RT ARG LOGICAL TYPE...
NO —-- DOMAIN ERROR.
GET RANK OF RT ARG AND SAVE IT.

SCALAR.
ARRAY, CALC. NO.OF ELEMENTS.



DTBARS

DTBARF

DTBARE

DTBARLW

DTBARLB

DTBARLU

DTBARLZ
DTBARLS

DTBARK

DTBARQ

ITEST
NINTRIN

MINTRIN

DINTRIN

INTRIGUE

INTRIGUI

Al ,R4
BDR,R14
STW,R5
LW,R11
BAL ,R14
LW,R5
Al,R5
Al ,R4
LW,R14
BEZ
LW,R9
STW,R9
Al ,R4
Al,R5
BDR,R14
LW,R14
BEZ
SLS,R4
LI,R11
LI,R9
CB,R9
BNE
LW,R10
Al ,R5
LI1,R8
Al ,R10
BGEZ
STB,R9
Al ,R4
BDR,R14
B
STB,R11
B
SLS,R10
BDR,R8
B

LW,R9
OR,R11
STB,R9
Al ,R4
Al,R5
BDR,R14
CI,R11
BAZ

B

Cl,R2
CI,R2
Cl,R2
BL
BAL,R15
CI,R6
BL

BAL ,R15
Cl,R6
BL
BAL,R15
CLM,R6
BCS,9
CH,R8
BANZ
LW,R4
LW,R2
CB,R5
BE
SLS,R2
LI,R5
CB,R5
BNE
Al,R2
BLZ

EXU

BGE
LI,R11
BAL ,R7
STW,R4
STH,R2
STB,R6
B

-1

DTBARN

RSSIZE

RSSI1ZE

ALOCTRES

RTARG

2

2

RSRANK

DTBARE

0,R5

O,R4

1

1

DTBARF

RSSI1ZE

DXRETURN

2

0

TYPELOGL
*RTARG

DTBARK

0,R5

1

32
0
DTBARLZ
O,R4
1
DTBARLS
DXRETURN
O,R4
DTBARLU
1
DTBARLB
DTBARLW
0,R5
0,R5
0,R4
1
1
DTBARK
X"FFFOO*
DXRETURN
ERDOMAIN
#DINTRS
#MINTRS
#NINTRS
NYV,R2
SYSTERR
#MINTRS
MYV,R6
SYSTERR
#DINTRS
DYV,R6
SYSTERR
INTRANGE
ERDOMAIN
*RTARG
ERRANK
RTARG
2,R4
*RTARG
INTRIGUI
-31
TYPELOGL
*RTARG
ERDOMAIN
0
ERDOMAIN
ITEST-DYINT,R6
ERDOMAIN
2
ALOCBLK
RESULT
*RESULT
*RESULT
DXRETURN

[SISIS)

SAVE NO.OF ELEMENTS.

ALLOCATE A TEXT TYPE DATA BLK RESULT
FOR THAT MANY ELEMENTS, SAME RANK.

PT AT WD AFTER RT ARG"S REF-COUNT.

LIKEWISE FOR RESULT.
GET RANK. ..
SCALAR, WE PT AT THE VALUE WD.
ARRAY, COPY LENGTHS OF RT ARG
INTO LENGTHS OF RESULT.

FINISH POINTING AT 1ST VALUE WD.
GET NO.OF ELEMENTS...
NONE .
SOME, USE BYTE ADDRESSING ON RES.
IS RT ARG LOGICAL... (TYPE = 1)
NO, INTEGER.
YES, LOAD LOGL VALUE WD.
PT AT NEXT VALUE WD, IF ANY.
32 LOGL VALUES PER WD.
TEST A LOGL VALUE...
ZERO.
ONE, STORE BYTE = 1.
PT AT NEXT BYTE.
LOOP TILL
DONE WITH LOGL ELEMENTS.
STORE BYTE = O.

GET NEXT LOGL VALUE BIT,
IF ANY REMAIN IN THIS VALUE WD.
GET NEXT WD.
MOVE EACH ELEMENT FROM RT ARG
(ACCUMULATING BITS FOR VALIDATION)
INTO RESULT.

VALIDATE NO ELEMENT EXCEEDED 8 BITS.
OK.
OOPS -- DOMAIN ERROR.
NO.OF DYADIC INTRINSICS.
NO.OF MONADIC INTRINSICS.
NO.OF NILADIC INTRINSICS.
OK, VECTOR ON THE INTRINSIC NO.
TOO BIG
NO.OF MONADIC INTRINSICS.
OK, VECTOR ON THE INTRINSIC NO.
TOO BIG
NO.OF DYADIC INTRINSICS.
OK, VECTOR ON THE INTRINSIC NO.
TOO BIG
VERIFY TYPE VALUE IS
NO -- DOMAIN ERROR.
OK, VERIFY SCALAR RT ARG...
NOPE -- RANK ERROR.
YEP, PT AT RT ARG DATA BLK.
GET RT ARG VALUE WD.
IS RT ARG AN INTEGER TYPE...
YES.
NO, PROBABLY LOGICAL TYPE,
VERIFY LOGICAL TYPE...

INTRINSIC. ..

GET BIT

OOPS -- DOMAIN ERROR.
VERIFY POSITIVE VALUE.
NEGATIVE -- DOMAIN ERROR.
VERIFY NOT TOO BIG...
IT IS —- DOMAIN ERROR.
OK, ALLOCATE A 2-WD DATA BLK.

SAVE PTR TO RESULT DATA BLK.
PLUG IN THE INTRINSIC NO.

PLUG IN THE INTRINSIC TYPE.
RETURN FROM DYADIC-OP EXECUTION,



DYV

#DINTRS
MYV

#MINTRS
NYV

#NINTRS
I0RIGIN

EZQ
IWIDTH

IDIGITS

ISETFUZZ

ISETLINK

IDELAY

ITABS

ITABSX

1TABSQ

ITABSI

B
BDR,R6
B

B
BAL,R15
BAL ,R15
BAL ,R15
BAL ,R15
EQU

[ssjlociusRuviuviveus]

BAL,R15
BAL ,R15
BAL ,R15
BAL ,R15
BAL ,R15
EQU

B

B

B
BAL,R15
EQU
BAL,R14
LI,R5

B

B
LW,R11
B
BAL,R14
LI,R5

B
BAL,R14
LI,R5

B
BAL,R14
LI,R5

B
BAL,R14
OR,R7
BLZ

XW, R7

B
BAL,R14
CLM,R7
BCS.9
BAL.R5
LI,R11
STW,R11
B

LB,R2
Al,R2
BEZ
Al,R2
BNEZ
LW,R4
LW,R6
CI,R6
BG
LW,R7
LI,R5
AW,R7
STW,R7
Al,R5
BDR,R6
LW,R6
LI,R4
B
LI,R2
CH,R2
BNE
LW,R4
Al ,R4

DELTAFMT
%+1
FILEOPS
DELTAGRF
SYSTERR
SYSTERR
SYSTERR
SYSTERR
%-DYV
I0RIGIN
IWIDTH
IDIGITS
ITABS
ISETLINK
ISETFUZZ
IDELAY
SYSTERR
SYSTERR
SYSTERR
SYSTERR
SYSTERR
%-MYV
ERRN
ERRF
ERRX
SYSTERR
%-NYV
1vi
EZQ-1
SETORG
ERDOMAIN
R7
SCLRRES
V1
EZQ-1
SETWIDTH
Vi
EZQ-1
SETDIGIT
Vi
EZQ-1
SETFUZZ
Vi

ONE
ERDOMAIN
RANDOM
EZQ

1vi
DELAYRNG
ERDOMAIN
DELAYER
0
CONSTBUF
IMEMPTY

*RTARG
-TYPEINTG
1TABSI

TYPEINTG-TYPEXSEQ

1TABSQ
RTARG
2,R4
16
ERLENGTH
3,R4
CONSTBUF+17
4,R4
0,R5
1
1TABSX
2,R4
CONSTBUF+17
ITABSET
TYPELOGL**8
*RTARG
ERDOMAIN
RTARG
2

DYADIC INTRINSIC NO. O

(FILEOPS--SET R6=0) 1

(APL ERR-HANDLING VERSION) 2
3

~Nooh

# DYAD.INTRINSICS.
MONADIC INTRINSIC NO.

# MON.INTRINSICS.
NILADIC INTRINSIC NO. O
1
2
3

GET THE ELEMENT.
GO TO "EZQ" AFTER
SETTING THE ORIGIN.
(ERR RETURN FROM THE SET-ROUTINES)
PUT OLD VALUE (RESULT) IN R11.
PRODUCE SCALAR, INTEGER RESULT.
GET THE ELEMENT.
GO TO "EZQ" AFTER
SETTING THE WIDTH.
GET THE ELEMENT.
GO TO "EZQ" AFTER
SETTING DIGITS.
GET THE ELEMENT.
GO TO "EZQ" AFTER
SETTING FUZZ.
GET THE ELEMENT.
INSURE THAT WE USE ODD LINK.
NEGATIVE -- DOMAIN ERROR.
SET NEW, GET OLD LINK.

GET THE ELEMENT.
VERIFY REASONABLE DELAY VALUE.
NOT -- DOMAIN ERROR.
OK -- DELAY EXECUTION......
(RESUME EXECUTION)
SET UP TO FAKE OUT THE TAB RESULT
GENERATOR SO THAT AN EMPTY VECTOR
RESULTS.
GET RT ARG"S TYPE. ..

INTEGER.

LOGICAL PERHAPS.
INDEX SEQUENCE.
GET ITS LENGTH.

TOO LONG -- LENGTH ERROR.
GET ITS BIAS VALUE.
PT AT BUFFER TO SAVE NEW TAB VECTOR.
ADD ITS COEFFICIENT VALUE.
PUT ANSWER IN BUFFER.
PT AT NEXT WD IN BUFFER.

GET LENGTH AGAIN.
PT AT 1ST VALUE IN BUFFER.

VERIFY LOGICAL SCALAR.

OOPS -- DOMAIN ERROR.
PT AT WD AFTER RT ARG"S REF-COUNT WD

u05-0024
U05-0025



L1,R6 1 INIT LENGTH = 1 (ALSO BYTE OFFSET).

LB,R8 *RTARG,R6 GET RANK OF RT ARG.
BEZ ITABSET SCALAR.
Al ,R8 -1
BNEZ ERRANK NON-VECTOR ARRAY -- RANK ERROR.
LW,R6 O,R4 VECTOR, GET ITS LENGTH.
Al ,R4 1 PT AT 1ST VALUE WD.
ITABSET BAL,R2 TABSET SET TABS IF OK.
B ERDOMAIN OOPS -- DOMAIN ERROR.
LW,R11 CONSTBUF OK, GET NO.OF OLD TAB VALUES.
IMEMPTY Al,R11 1 ALLOCATE VECTOR OF THAT LENGTH
BAL,R7  ALOCHNW PLUS 2-WD HDR & EVEN SIZE.
STW,R4 RESULT SAVE PTR TO RESULT DATA BLK.

LI,R11 (TYPEINTG**8)+1  TYPE = INTEGER RANK = 1.
STH,R11 *RESULT

LW,R6 CONSTBUF GET NO.OF OLD TAB VALUES.
STW,R6 2,R4 SET LENGTH OF VECTOR RESULT.
Al ,R4 2 PT AT LENGTH WD.
ITABSZ LW,R7 CONSTBUF,R6 FILL IN VALUES
STW,R7 *R4,R6 FROM LAST
BDR,R6 ITABSZ TO FIRST.
B MXRETURN
PAGE
AEEAEXEAEAAAEA AKX AKX A AKX AEAAAEA AKX AAAAXAAAAAXAAXAAAXAAXAAXAAAXAAXAAAAAXAAXAAAXAAAAAAAAAAAAXAhk
SPACE 2
z SET %-INTRINS@ SIZE OF INTRINS IN HEX.
SPACE
z SET Z+Z/10*6+2/100*96+Z2/1000*1536 SIZE IN DECIMAL.
SPACE 3

END






WMAQ@

*

REF*S

“WMAQ-B00,08/22/73,DWG702985"

CONTROL CARDS NOT PRINTED.

O ORIGIN OF WORKSPACE MGMT & ACQUISITION MODULE.

TITLE
SYSTEM  SIG7F
CSECT 1

PCC 0

RES

AND DEF"S

DEF WMAQ@
DEF ALOCRS
DEF ALOCNONX
DEF ALOCHNW
DEF ALOCTRES
DEF ALOCBLK
DEF GIVEBACK
DEF CKVDB
DEF WSCHEK
DEF WSCKDSPL
DEF CTEST
DEF SICLR
DEF SICLR%
DEF MAYDREF
DEF DREF

DEF GARBCOLL
DEF ACQNAME
DEF HASHINC
DEF FINDNAME
DEF IN2CODE
DEF ACQNXCC
DEF ACQCC
DEF ACQCODE
DEF ACQNXNB
DEF ACQNB
DEF ACQIT
REF GETDYN
REF GETCOM
REF ERWSFUL
REF SYSTERR
REF DYNBOUND
REF STKLIMIT
REF LOCNEED
REF CORLEFT
REF NEWBOUND
REF SYMT

REF SYMTSIZE
REF NSYMTWDS
REF NAMEBUF
REF NAMEWDS
REF NAMLIMIT
REF NAMEWDSZ
REF FREETOTL
REF FREETBL
REF MAXFRENS
REF FBOUNDS
REF FAQMS
REF NR2MOVE
REF BLKWANTD
REF RESULT
REF RSRANK
REF RSTYPE
REF STRAYS
REF STRAYBLK
REF DBROOT
REF DBSERIES
REF CURRCS
REF DREFSAVE
REF GARBSAVE
REF GCTEMP
REF LINKGC
REF LINKWS
REF TOPOSTAK
REF STATEPTR
REF GOSTATE

= START OF WMAQ MODULE.

ALLOCATES A "RESULT" DATA BLK.
NON-EXEC. ALLOCS., CALLS *ALOCHNW".
ALLOCS. N WDS + 2-WD HDR + 1 IF ODD.
ALLOCATES A TEXT "RESULT" DATA BLK.
ALLOCS. DATA BLK, SETS SIZE & REF=1.
GIVE TAIL OF D.B. BACK TO FREE TBL.

CK STRUCTURE OF VAR. DATA BLK.

CK WS (DIAG. TOOL)

CK WS STRUCT., DISPLACING DB PTRS
BY THE DYNAMIC OFFSET FOR THE WS
WHEN SAVED VS. WHEN LOADED.

TRIES TO GET MORE COMMON.

CLEARS STATE-INDICATOR TO GO-STATE.
(ALTERNATE ENTRY TO SICLR).

DE-REFS DATA BLK IF 1 IS POINTED TO.

DE-REFERENCES DATA BLK PT"ED TO.

GARBAGE COLLECTOR.

ACQUIRES A NAME, PUTS NEW IN SYM TBL

HASH INCREMENT (SEE COPY CMD “"HASH")

FINDS NAME IF IN SYMBOL TABLE

INTERNAL CHAR"S CODE BYTE TABLE.

ACQ NEXT INTERNAL CHAR & ITS CODE.
ACQ CURRENT CHAR & ITS CODE.

ACQ CODE OF CURRENT CHAR.

ACQ NEXT NON-BLANK & ITS CODE.

ACQ NON-BLANK & ITS CODE.

ACQ NAME OR NUMERIC ITEM.

REFS TO PROCEDURE:

GETS MORE DYNAMIC PAGES.
GETS 1 MORE PAGE OF COMMON.
ERROR -- WORKSPACE FULL.
ERROR -- SYSTEM ERROR.

REFS TO CONTEXT:

UPPER BOUND FOR DYNAMIC REGION.

CURRENT LIMIT FOR EXECUTION STACK.
NEW LOC. NEEDED WHEN OVER STACK LIMT

ZERO 1F NO MORE PAGES AVAILABLE.

NEW UPPER BOUND NEEDED FOR DYNAMIC.
PTS AT 1ST WD OF SYMBOL TABLE.

NO.OF ENTRYS FOR SYMBOL TABLE.

NO.OF WORDS IN SYMBOL TABLE.

BUFFER TO HOLD ACQUIRED NAME.

TEMP TO HOLD # WDS CONTAINING A NAME

= MAX # CHARS USED FOR A NAME.

= MAX # WDS USED TO CONTAIN A NAME.

TOTAL SPACE CONTAINED IN FREE TABLE.
FREE TABLE (2-WD ENTRIES--LOC & AMT)
MAX NO.OF FREE TABLE ENTRIES.

HOLDS FREE-BLK BOUNDS FOR GARB.COLL.
HOLDS FREE-ACCUMULATIONS TO FBOUNDS.
NO.OF REGIONS TO MOVE IN GARB.COLL.
HOLDS SI1ZE OF NEW DATA BLK WANTED.
PTR TO "RESULT" DATA BLK.

RANK FOR "RESULT" DATA BLK.

TYPE FOR "RESULT" DATA BLK.

AREA FOR STRAY DATA BLK PTRS.

TOTAL SIZE OF STRAY DATA BLK PTR SET
IF NZ, PTS AT ROOT DB FOR LIST-FDEF.
PTR INTO A LIST OR FUN. DESCPIPTOR.
PTR TO CODESTRING DATA BLK (+2)

SAVE REGS DURING DE-REFERENCING.

SAVE REGS FOR GARBAGE COLLECT, ET AL

TEMP FOR GARBAGE COLLECT.

LINK TO GARBAGE COLLECTOR.

LINK FOR WORKSPACE MGMT ROUTINES.
PTS AT TOP OF EXECUTION STACK.

PTS AT TOP STATE-ENTRY IN STACK.

PTS AT GO-STATE ENTRY IN STACK.

REFS TO CONSTANTS:



ASHAQM

* OTHER

STOPNMCD
NAMECODE
LASTCSV
*

*

DELTA
HASHINC
TOPRANK
TYPEXSEQ
TYPELIST
TYPLONGN
CATLC
LISTLOFF
XSI1ZOFF
NFLOFF

*

TRNKXSEQ
*

REF
REF
REF
REF
REF
REF

EQU"S RELATED

EQU

STANDARD EQU*"S

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU"S

EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU

X1FFFF X" 1FFFF*

ZEROZERO 0,0

BLANKS WD CONTAINING ALL BLANKS.

NONAME RANGE THAT EXCLUDES NAME-CHAR CODES.

FUNTYPES RANGE OF FUN.DESCRIPTOR D.B. TYPES.

BITPOS 32-WD TBL OF BITS (BITPOS-K CONTAINS
A WD HAVING A 1 ONLY IN BIT POS K)

TO CONTEXT

NAMEWDS PARTIAL HASH VALUE ACCUMULATOR.

REGISTERS

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

21 STOPNAME CODESTRING DESIGNATOR.

23 ORDINARY NAME CODESTRING DESIGNATOR.

138 LAST CODESTRING DESIGNATOR, CODES
ABOVE THIS VALUE ARE FOR THE
NAME-START CHARS.

X 48" DELTA CHAR (EBCDIC MAPPING).

32 HASHING INCREMENT ON HASH-CRASH.

63 MAX. ALLOWED RANK.

5 TYPE FOR INDEX-SEQUENCE DATA BLKS.

6 SIGNIFIES LIST TYPE DATA BLOCKS.

X=12* SIGNIFIES LONG-NAME TYPE DATA BLKS.

11 LINE-CHAIN CATEGORY OF STACK ENTRY.

2 OFFSET FROM LIST DB HDR TO LENGTH WD

2 OFFSET TO FUN.DESCRS. XSIZE WD.

7 OFFSET FROM FUN.DESCR. HDR TO THE
WD CONTAINING NO.OF FUNCTION LINES

X"0501* TYPE & RANK OF INDEX-SEQ. DATA BLK.

* DOUBLEWORD CONSTANTS

*

SANDT
*

* WORD CONSTANTS

*

MINUS2
PAGE

BOUND
DATA

DATA

8
ST U7

X" FFFFFFFE"

USED IN TESTING FOR STOP OR TRACE.

ALL BUT LAST BIT POSITION.

ook ok 3 X X o b o 3k 3 X X X Ok ok %

"ALOCBLK™

REGS:

ALOCHNW.

* kK *

ALLOCATION REQUEST ROUTINES:

ALOCRS -- ALLOCATES A DATA BLOCK FOR THE RESULT OF AN OPERATION.

IT SETS "RESULT" TO PT AT THAT BLOCK AND PLANTS TYPE (GIVEN
BY "RSTYPE") AND RANK (VIA "RSRANK") IN THE HEADER. SEE ALSO
FOR SIZE AND REF-COUNT SETTINGS.

ALOCTRES -- ENTRY PT UNDER ALOCRS FOR TEXT TYPE DATA BLK.

R11 (ENTRY) NO.OF ELEMENTS (BITS, BYTES, WDS, OR
DBLWDS) NEEDED FOR RESULT.

R14 LINK, EXIT VIA *R14.

R4 (EXIT) ALSO PTS AT NEW DATA BLOCK.

R7 AND R11 ARE VOLATILE; SEE ALSO "ALOCBLK"®.

ALOCNONX -- ALLOCATES SPACE FOR NON-EXECUTION PROCESSES, USING
LINK IS R14: RETURN+O IF WS FULL & RETURN+1 IF OK.

* kK *

Ok ok 3 X X o b o 3k % X X % F ok



* ALOCHNW -- ALLOCATES A DATA BLOCK OF N WDS + 2 WDS FOR HDR + AN *
* EXTRA WD IF NECESSARY TO REACH AN EVEN NO. SEE ALSO "ALOCBLK™*
* REGS: ~ R11 (ENTRY) N WDS REQUESTED, NOT COUNTING HDR, NOT  *
* NECESSARILY AN EVEN NO. o
* R11 IS CLOBBERED; SEE ALSO “"ALOCBLK®. *
* R7 LINK; EXIT IS IN "ALOCBLK" . o
* *
* ALOCBLK -- ALLOCATES A DATA BLOCK, SETS ITS SIZE FIELD, AND SETS  *
* ITS REF-COUNT TO ONE. *
* REGS:  R11 (ENTRY) SIZE OF BLOCK WANTED, MUST BE EVEN NO.  *
* R7 LINK, EXIT VIA 0O,R7 *
* R4 (EXIT) PTS AT FIRST WD OF NEW DATA BLOCK. o
* R5, R10, AND R11 ARE VOLATILE. *
* *
ALOCNONX BAL,R7 ~ ALOCHNW ALLOC. HDR + N WDS & EVEN SIZE...

AILR14 1 OK, SET RETURN+1.

B *R14 (IF WS FULL, ALOCBLK EXITS HERE)
*
ALOCRS ~ LW,R4  RSTYPE VECTOR ON THE TYPE OF RESULT...
TYPER B TYPER, R4 0 -- IMPOSSIBLE @

B LOGL 1 -- LOGICAL @

B TEXT 2 -- CHARACTER @

B UPRANK 3 -- INTEGER, ERGO WDS. @

B REAL 4 -- REAL, ERGO DBLWDS. @

B XSEQ 5 -- XSEQ (INDEX SEQUENCE) @

B UPRANK 6 -- LIST, ERGO WDS. @
REAL SLS,R11 1
UPRANK ~ AW,R11  RSRANK DATA BLK NEEDS 1 WD PER DIMENSION.

LI,R7  SETRS RETURN TO "SETRS® AFTER GETTING BLK.
ALOCHNW ~AI,R11 2 2 WDS NEEDED FOR THE HEADER

CI,R11 1 CK FOR EVEN NO.OF WDS...

BAZ ALOCBLK YEP, OK.

AILR11 1 NOPE, GET AN EXTRA WD.
ALOCBLK STW,R11 BLKWANTD SAVE TOTAL BLK SIZE WANTED.
RETRY  SW,R11  FREETOTL IS THAT MUCH FREE CURRENTLY...

BLEZ FRETSET YES -- SEARCH THE FREE TABLE.

STW,R8  LINKWS NO, SAVE R8.

BAL,R8  GARBCOLL DO GARBAGE COLLECTION.

LW,R8  LINKWS RESTORE R8.

LW,R10  CORLEFT ARE MORE PAGES AVAILABLE. ..

BEZ OLAP NO -- TRY TO OVERLAP INTO COMMON.

AW,R11  DYNBOUND YES, CALC. HI NEEDED DYNAMIC BOUND

STW,R11 NEWBOUND (WE"LL PROBABLY GET MUCH MORE).

LCW,R11 DYNBOUND = - THE "OLD™ BOUND.

BAL,R14 GETDYN GET NEW DYNAMIC PAGE OR PAGES.

LW,R14  GARBSAVE+14 NOTE--GARBCOLL SAVED R14 HERE, SO THIS OK.

AW,R11  DYNBOUND CALC SIZE = "NEW" - ~OLD" BOUNDS.

AWM,R11 FREETOTL ADD THAT SIZE INTO THE FREE TABLE.

AWM,R11 FREETBL+1

LW,R11  BLKWANTD GET SIZE WANTED (WE MAY NOT SUCCEED)

B RETRY
OLAP LW,R11  TOPOSTAK CALC. SPACE BETWEEN STACK & LAST

SW,R11  FREETBL DYNAMIC WD IN USE.

SW,R11  BLKWANTD = SPACE LEFT OVER AFTER THE NEW BLK.

SAS,R11 -2 DIVIDE BY 4 (4 IS MINIMUM ACCEPTBLE)

SAS,R11 1 TIMES 2 GIVES APPX. MIDPOINT.

AILR11 0 TEST...

BGZ GOODY OK.

CI,R7  ALOCNONX+1 NONE OR LESS -- WS FULL, WHO CALLS

BNE ERWSFUL EXECUTION PROCESS CALLED.

B 1,R7 NON-EXECUTION PROCESS CALLED.
GOODY ~ AW,R11  BLKWANTD = AMT ADDED TO DYNAMIC.

STW,R11 FREETOTL PUT THAT AMT IN THE FREE TABLE.

STW,R11 FREETBL+1

AW,R11  FREETBL CALC NEW DYNAMIC BOUNDARY, AND MAKE

STW,R11 DYNBOUND IT THE CURRENT EXEC. STACK LIMIT

STW,R11 STKLIMIT ALSO; THEN "SEARCH™ FOR NEW BLK.
FRETSET LI,R5  FREETBL-2 PT AT ENTRY BEFORE FREE TABLE.
FREESRCH AI,R5 2 PT AT NEXT FREE TABLE ENTRY.

LW,R11  1,R5 GET ITS SIZE...

BNEZ SIZETEST OK, TRY IT.

STW,R8  LINKWS ZERO MEANS NO ENTRY BIG ENUF.

BAL,R8  GARBCOLL DO GARBAGE COLLECTION.

LW,R8  LINKWS RESTORE R8.

LW,R11  FREETBL+1 GET SIZE COLLECTED, WE KNOW IT"S OK.

LI,RS  FREETBL PT AT THAT ENTRY.
SIZETEST CW,R11  BLKWANTD IS FREE BLK BIG ENUF...

BL FREESRCH NO, KEEP SEARCHING THE FREE TBL.



MOVEUP

FINALE

SHRINK

SETRS

TEXT

LOGL

ALOCTRES
XSEQ

BG
LW,R4
SLS,R5
Al,R5
LD,R10
STD,R10
BNEZ
LW,R11
Al ,R5
BNEZ
LW,R5
STW,R5
STW,R11
LCW,R11
AWM,R11
LI,R11
STW,R11
B

LW,R4
SW,R11
STW,R11
LW,R11
AWM,R11
B
STW,R4
LW,R11
SLS,R11
OR,R11
STH,R11
B

Al ,R11
SLS,R11
B
Al ,R11
SLS,R11
B

EQU
LI,R11
BAL,R7
STW,R4
L1,R11
STH,R11
B

SHRINK
O0,R5

-1

1

0,R5
-2,R5
MOVEUP
BLKWANTD

-DA(FREETBL)-1

FINALE
DYNBOUND
FREETBL
0,R4
BLKWANTD
FREETOTL
1
1,R4
0,R7
0,R5
BLKWANTD
1,R5
BLKWANTD
0,R5
FINALE
RESULT
RSTYPE
8
RSRANK

*RESULT

*R14
3
-2
UPRANK
31
-5
UPRANK
TEXT
6
ALOCBLK
RESULT
TRNKXSEQ

*RESULT

*R14

YES, BIGGER THAN NEEDED.

EXACT SI1ZE NEEDED, PURGE THIS FREE
TABLE ENTRY BY MOVING LATER
ENTRIES UP THE TABLE.

BOTTOM ENTRY 1S DOUBLE ZERO.

GET SI1ZE OF DATA BLOCK.

HAVE WE CLEARED OUT ALL OF FREE TBL
NO, JUST ONE ENTRY AMONG OTHERS.
YES, SET 1ST FREE LOCATION TO BE

THE BOUNDARY FOR DYNAMIC.
SET THE DATA BLK HDR"S SIZE FIELD.

DECREASE THE TOTAL NO.OF FREE WDS.

SET DATA BLK®"S REF-COUNT = 1.
EXIT.

= LOC OF NEW DATA BLOCK

SHRINK THIS FREE TBL ENTRY®"S SIZE.

GET SI1ZE OF DATA BLOCK, AND ADJUST
LOC OF FREE BLK THAT REMAINS.

RESULT REFS THE NEW DATA BLOCK.
GET TYPE

MAKE ROOM FOR

THE RANK AND
FINISH DATA BLK HEADER.

EXIT.
ROUND NO.OF CHARS UP TO WD MULTIPLE.
NO.OF WDS NEEDED FOR TEXT DATA.

ROUND NO.OF BITS UP TO WD MULTIPLE.
NO.OF WDS NEEDED FOR LOGICAL DATA.

ALLOCATE TEXT RESULT DATA BLK.
AN INDEX SEQ BLK USES 6 WDS, ALMOST.

RESULT REFS THE NEW DATA BLOCK.
SET TYPE AND RANK (= 1) FOR XSEQ.

EXIT.

AEEAEXAEAAAEA AKX AKX A AKX AEA A XA AKX AAAAXAAAAAXAAXAAAXAAXAAXAAAXAAXAAAXAAXAAXAAAXAAAAXAAAAAAAAXAhk

*
*
*
*
*
*
*
G

I1VEBACK

PAGE

REGS:

NOTE -- SEE ALSO DREF.

AND,R11
BEZ
STW,R11
LCW,R11
AWM,R11
INT,R11
AW,R4
LW,R11
STW,R11
LI,R11
STW,R11
B

GIVEBACK -- GIVES BACK A PORTION OF A DATA BLOCK.

R11 (ENTRY) NO.OF WDS NOT NEEDED.

R7 LINK, EXIT VIA O,R7

R4 (ENTRY) PTS AT DATA BLOCK HEADER.
R4 & R11 ARE VOLATILE.

MINUS2
0,R7
BLKWANTD
BLKWANTD
O,R4
0,R4

R11
BLKWANTD
O,R4

1

1,R4
DREF

*

* ok ok

*

WON"T GIVE BACK AN ODD NO.OF WDS.

FORGET 1IT.

SAVE EVEN NO.OF WDS TO GIVE UP.

= - NO.OF WDS TO GIVE UP.

TAKE THAT MANY FROM THE DATA BLK.

GET SIZE (SHRUNKEN) OF THAT DATA BLK

PT AT 1ST WD AFTER THAT DATA BLK.

FAKE DATA BLK (TYPE ZERO) CONTAINING
"GIVE UP" AMT FOR ITS SIZE FIELD.

ALSO FAKE A REF-COUNT OF ONE FOR IT.

NOW DEREFERENCE THE FAKE DATA BLK.

ook ok X Ok ok ok 3 X X X %

* kK *

VERIFIES:

REGS:

SIZE
RANK

* kK *

CKVDB -- CHECKS STRUCTURE OF A VARIABLE OR TEMP DATA BLK.
CKVDB13 -- ALT.ENTRY; R13= EVEN, NONZERO SIZE

IS EVEN AND NONZERO
IS PERMISSIBLE
LENGTH WORDS LIE

INSIDE THE DATA BLK

TYPE 1S LOGL,TEXT, INTG,REAL ,XSEQ

DATA LIES

NO LENGTH WORD

INSIDE THE DATA BLK
IS NEGATIVE

R4 (ENTRY) PTS AT DATA BLK HEADER.
R6 (ENTRY) CONTAINS TYPE.

R7 (LINK) RETURN-O

IF BAD DATA BLK.



*
*
*

CKvDB

CKVDB13

CKVDBV

CKVDBL
CKVDBT

CKVDBR
CKVDBI
CKVDBQ

CKVDBM

CKVDBN

PAGE

INT,R13
CI,R13
BCS,5
Al,R13
LI,R5
LB,R12
Cl,R12
BG
SW,R13
BLZ
Cl,R6
BLE

B

B

B

B

B
Al,R12
BNEZ
Al,R13
BGEZ

B
SLS,R13
B
SLS,R13
B
SLS,R13
Al ,R4
Al ,R12
BGEZ
CW,R5
BLE

B

Al ,R4
MW, R5
BOV
BGZ
BLZ

Al ,R12
BLZ

Al ,R4
LW,R5
B

RETURN-1

IF OK.

R4,R5,R12,R13 ARE VOLATILE.

O,R4

1

O0,R7

-2

1
*R4,R5

TOPRANK

0,R7

R12

0,R7

TYPEXSEQ

CKVDBV,R6

0,R7

CKVDBL

CKVDBT

CKVDBI

CKVDBR

-1

O0,R7

-3

1,R7

0,R7

5

CKVDBI
2
CKVDBI
-1

1

-1
CKVDBM
R13
1,R7
0,R7

1

0,R4
0,R7
CKVDBQ
0,R7
-1
1,R7

1

0,R4
CKVDBN

[SISISISISISIS]

GET DATA BLK SIZE.
VERIFY EVEN, NONZERO SIZE.
ERROR EXIT.
DISCOUNT DATA BLK HEADER.
SET FOR 1 ELEMENT OF DATA.
GET RANK.
VERIFY REASONABLE RANK. ..
ERROR EXIT.
DISCOUNT ANY LENGTH WDS. ..
TOO SHORT -- ERROR EXIT.
VERIFY TYPE. ..
OK, VECTOR ON TYPE.
0 OR HIGH -- ERROR EXIT.

LOGL

TEXT

INTG

REAL

XSEQ, VERIFY RANK =1...
ERROR EXIT.

VERIFY SIZE...
OK EXIT.
ERROR EXIT.

32 ELEMS/WORD.
4 ELEMS/WORD.

HALF ELEM/WORD.
PT AT REF-COUNT WD.
DECR RANK REMAINING. ..
MULT NEXT LENGTH.
DONE, DO # ELEMS FIT...
OK EXIT.
ERROR EXIT.
PT AT NEXT LENGTH WD.
MULT THAT LENGTH...
OFLO -- ERROR EXIT.
LOOP IF ABOVE ZERO.
NEG LENGTH WD -- ERROR EXIT.
DECR RANK REMAINING. ..
DONE (EMPTY ARRAY) OK EXIT.
PT AT NEXT LENGTH WD.
TEST FOR NEG. LENGTH.

AEEAEXAEEAAEAAXAAXAEA AKX AKX A XA AKX EAAEAAXAAXAAAXAAXAAXAAXAAXAAAXAAXAAAXAAXAAXAAAXAAXAAAXAAAAXAdX

oo ok 3k E X ok R o ok 3R X X b b o ok 3 X X b b ok 3 X X X o ok

WSCHEK -- CHECKS WORKSPACE STRUCTURE.

THIS ENTRY PROVIDES

A DIAGNOSTIC TOOL; CALLS TO WSCHEK CAN BE PATCHED

IN WHEN IT

THE WORKSPACE.

IS SUSPECTED THAT SOME OPERATION

1S DAMAGING

WSCKDSPL -- CHECKS A LOADED WORKSPACE STRUCTURE AND
DISPLACES DATA BLOCK POINTERS

IF THE WORKSPACE

WAS SAVED WITH A DIFFERENT DYNAMIC ORIGIN
(R2, UPON ENTRY, MUST CONTAIN THE DISPLACEMENT

VALUE OR ZERO -- NOTE R2

ENTRY POINT).

REGS:

- EACH DATA BLK HAS A POSITIVE REF COUNT.
- EACH DATA BLK SIZE
- EACH DATA BLK TYPE FIELD

R14 -- LINK, RETURN-O
RETURN-1
REGS ARE VOLATILE

IS VOLATILE FOR THIS

IF WS CHECKS OUT
IF BAD WS.
IF BAD WS

R2 IS VOLATILE FOR THE WSCKDSPL ENTRY;
OTHERWISE, REGS ARE PRESERVED.

CHECKS PERFORMED:
- EACH EXECUTION-STACK ENTRY HAS A VALID CATEGORY
- NO DATA BLOCK OVERLAPS THE DYNAMIC BOUNDARY.

IS EVEN & NONZERO.

1S VALID:

- (LOGL,TEXT, INTG,REAL ,XSEQ) FURTHER TESTS ARE
MADE BY THE

- (LIST) TRACKING WORD MUST BE ZERO.

- (CODESTRING) OFFSET ABOVE ZERO AND RTMOST
BYTE WITHIN 7 BYTES OF THE NEXT BLOCK.

— (INTRINSIC FUNCTION) SIZE = 2.

- (GROUP) LAST HALFWD WITHIN 3 HALFWDS OF THE
NEXT BLOCK.

"CKVDB" ROUTINE.

U06-0004



* - TOTAL REF-COUNT ACCUMULATION BALANCES THE TOTAL
* NO.OF DATA BLOCK POINTERS.
* THE DATA BLK POINTERS OF INTEREST ARE THOSE OCCURRING IN:
* THE STRAY BLOCK "STRAYS"®,
* THE EXEC. STACK (V,X,Q,D,F CATEGORY ENTRIES),
* THE SYMBOL TABLE (REF-INDICATORS & LONG-NAME PTRS),
* THE DATA BLOCKS THEMSELVES (LISTS & FUNCTION DESCR®S).
*
WSCHEK STW,R2 GARBSAVE+2 SAVE R2 FOR THIS ENTRY PT.
LI,R2 0 SET DISPLACEMENT VALUE = O.
WSCKDSPL LCI 11 SAVE R3 THRU R13.
STM,R3  GARBSAVE+3
LI,R3 0 CLEAR REF-ACCUMULATION.
LI1,R7 -1
WFREESET Al ,R7 1
LD,R4 FREETBL,R7 FREE FRAG. (LOC & SIZE)...
Al ,R5 0]
BEZ WSTRAYS NO MORE IN USE.
STW,R3 1,R4 FAKE A DATA BLK OF THAT SIZE
STW,R5 O,R4 MAKE IT A FREE BLK,
B WFREESET REF-CNT = 0 & TYPE = O.
WSTRAYS LI1,R13 STRAYBLK = # STRAY DATA BLK PTRS.
LI,R4 STRAYS PT AT 1ST STRAY D. B. PTR.
BAL,R7  AQMDP ACCUM REF & DISPLACE.
Al ,R4 1 PT AT NEXT.
BDR,R13 AQMDP LOOP THRU STRAYS.
LW,R4 TOPOSTAK PT AT TOP OF EXEC. STACK.
B WSTAK
WDROPOP Al ,R4 2 SKIP 2-WD O-CATEGORY.
B WSTAK
wil BAL,R7  AQMDP ACCUM REF & DISPLACE.
WPOP Al ,R4 1 PT AT NEXT EXEC.STACK WD.
WSTAK LB,R6 *R4 = STACK ENTRY CATEGORY...
Al ,R6 -CATLC
BLEZ WSCAT+CATLC,R6 VECTOR IF LEGAL CATEGORY.
BAL,R15 WSERR OOPS -- BAD CATEGORY.
WSCAT B w1 @ Vv
B WPOP @ A"
B WDROPOP @ O
B w1 @ X
B WPOP @ B
B WPOP @ P
B WPOP @ S
Al ,R4 1 @ Q -- MOVE TO CURRPTR WD.
B w1 @ D
B WPOP @ A
B WFCAT @ F
* B wLC @ LINE-CHAIN
WwLC BAL,R7  AQMDP @ ACCUM REF & DISPLACE.
Al ,R4 3 PT AT NEXT ENTRY IN EXEC.STACK.
B WSTAK
WFCAT LI,R5 X*7FFF* EXTRACT ITS "NEXT" FIELD...
AND,R5 0,R4
BEZ WSYM (FINAL) HIT SYMBOL TABLE.
Al ,R4 1 (FUNC.) PT AT FDEFPTR WD.
BAL,R7  AQMDP ACCUM REF & DISPLACE.
Al ,R4 1 PT AT CALLPTR WD.
BAL,R7  AQMDP ACCUM REF & DISPLACE.
Al ,R4 3 PT 2 WDS PAST # SHAD. PAIRS.
LW,R13 -2,R4 HOW MANY. _.
BEZ WFBU NONE ..
BAL,R7  AQMDP ACCUM REF & DISPLACE.
Al ,R4 2 PT 2 WDS FURTHER.
BDR,R13 AQMDP LOOP TILL BEYOND.
WFBU BDR,R4  WSTAK BACK UP TO ENTRY PAST F-ENTRY
* GO CHECK ITS CATEGORY.
WSYM LW,R13 SYMTSIZE = # ENTRIES FOR SYM TBL.
LI,R12 NAMEWDSZ = MAX # WDS TO HOLD NAME.
LW,R4 SYMT PT AT 1ST REF-INDIC WD.
WSYME LI1,R7 WSYMN EXIT AQMDP AT WSYMN.
AQMDP LI,R5 X*"1FFFF*®
AND,R5 O,R4 TEST FOR DATA BLK PTR...
BEZ 0,R7 NIL -- EXIT.
AWM, R2 O,R4 YES, DISPLACE IT PERHAPS.
Al,R3 1 ACCUM 1 MORE REFERENCE.
B 0,R7 EXIT.
WSYMN Al ,R4 1 PT AT NEXT NAME-INDIC WD
CB,R12 *R4 & CK FOR SHORT NAME. ..



WSYMS

WDBV

WNBLK
WDBQ

WwDB

WDBREF

WDBREFOK

WDBT

WLN

WIF

WGRP

WCS

WCSO
WOFFCK

WLIST

WLISTZ

WFUND

WFUNDNFL

BL
BAL,R7
Al ,R4
BDR,R13
STW,R4
B

BAL ,R7
BAL ,R15
LW,R4
CW,R4
BL

BE

BAL ,R15
INT,R13
AWM,R13
CI1,R13
BCR,5
BAL ,R15
SW,R3
LB,R6
BEZ
LW,R8
BGZ
BAL,R15
CI,R6
BL

Al ,R6
BLEZ
BAL ,R15

[sellocRusRusRusueNuvhuslusNusRusRusiuv)

EQU
Al,R13
BEZ
BAL,R15
Al,R4
LH,R8
SLS,R8
B

Al ,R4
LH,R8
BGZ

BAL ,R15
SLS,R8
AW,R4
OR,R4
Al ,R4
CW,R4
BE

BAL ,R15
Al ,R4
LW,R13
BEZ
BAL,R7
Al ,R4
BDR,R13
LW,R13
BEZ

BAL ,R15
Al ,R4
L1,R13
CW,R13
BAZ
BAL,R7
LW,R13
BEZ

Al ,R4

WSYMS
AQMDP
1
WSYME
GCTEMP
WDBQ
CKVDB13
WSERR
GCTEMP
DYNBOUND
WDB
WEND
WSERR
0,R4
GCTEMP
1
WDBREF
WSERR
1,R4

*R4
WNBLK
1,R4
WDBREFOK
WSERR
TYPELIST
WDBV
-TYPLONGN

[(SISIS)

YES.
NO, LONG OR NIL.
PT AT NEXT REF-INDIC WD &
LOOP TILL DONE.
DONE, R4 PTS AT 1ST DATA
BLK, PROBABLY.
CK VAR OR TEMP DATA BLK...
OOPS -- BAD.
OK, PT AT NEXT BLK UNLESS
REACHED DYNAMIC BOUNDARY. . .
NOT YET.
YES, GOOD SO FAR.
TOO FAR -- BAD.
GET SIZE OF THIS DATA BLK.
(UPDATE PTR TO NEXT BLK).
SIZE EVEN & NONZERO. . .
OK.
OOPS -- BAD.
ACCT FOR BLK"S REF-COUNT.
GET DATA BLK"S TYPE...
FREE BLOCK.
(CK REF-COUNT)

VARIABLE OR TEMP.

WDBT-TYPELIST+TYPLONGN,R6

WSERR
WLIST
wes
WFUND
WFUND
WFUND
WFUND
WFUND
WFUND
WIF
WIF
WIF
WGRP
WLN
WNBLK
-2
WNBLK
WSERR
2

*R4
-1
WOFFCK
2

*R4
WCSo
WSERR
-2
RS
BITPOS-31
1
GCTEMP
WDBQ
WSERR
3
-1,R4
WLISTZ
AQMDP
1
AQMDP
0,R4
WNBLK
WSERR
XS1ZOFF
X*E0000"
0,R4
WFUNDNFL
AQMDP

@

[SISISISISISISISISISISOIS)

INVALID TYPE -- BAD.
LIST.

CODESTRING.

FUNCTION DESCRIPTOR.

INTRINSIC FUNCTION.

GROUP.
LONG NAME.

IS SIZE = 2...
YES.
NO —- BAD.
PT AT WD CONTAINING
# NAMES IN THIS GROUP.
GO WITH # OF FURTHER WDS
IN GROUP DATA BLK.
PT AT WD CONTAINING OFFSET.
VERIFY ABOVE ZERO. ..
OK # BYTES OF CODESTRING.
BAD.
# MORE WDS IN CS DATA BLK.
PT AT LAST WD IN USE.
(OR ODD GARBAGE WD) .
PT AT NEXT WD; IT SHOULD BE
NEXT DATA BLK LOC.
OK, IT IS.
BAD.
PT PAST LENGTH WD.
GET LENGTH OF LIST...
0, CK TRACKING WD ONLY
ACCUM REF & DISPLACE.
PT AT NEXT WD.
LOOP TILL TRACKING WD HIT.
TRACKING WD = O...
YES -- OK.
NO —- BAD.
PT AT XSIZE WD.

DOES IT PT AT ERR-CTRL TBL...

NO.
YES, ACCUM REF & DISPLACE.

NFLOFF-XSIZOFF,R4 GET # FUNCTION LINE PTRS. ..

WNBLK

NONE .

-XS1ZOFF+NFLOFF+1 PT AT 1ST LINE PTR.

U06-0006
u06-0007
U06-0008
U06-0009



BAL,R7  AQMDP ACCUM REF & DISPLACE.

Al ,R4 1 PT AT NEXT WD.

BDR,R13 AQMDP LOOP TILL LOCAL-LABEL WD.

LI,R13  X"FFFF*

AND,R13 O,R4 GET # LABEL ENTRIES...

BEZ WNBLK NONE .

Al ,R4 2 PT AT ENTRY"S DB PTR WD.

BAL,R7  AQMDP ACCUM REF & DISPLACE.

Al ,R4 2 PT AT NEXT, IF ANY.

BDR,R13 AQMDP LOOP TILL DONE

B WNBLK
WEND Al,R3 0 CK REF BALANCE. ..

BEZ WSOK OK.

LI,R15 WSERR BAD (SET R15).
WSERR Al ,R14 1 SET FOR RETURN-1 (ERROR).

B *R14
WSOK LCI 12

LM,R2 GARBSAVE+2 RESTORE REGS SAVED ON ENTRY.

B *R14 RETURN.

PAGE

* *
* CTEST -- WHEN MORE COMMON 1S NEEDED, CTEST IS ENTERED. |IT DECIDES *
* WHETHER TO GET A NEW PAGE OF COMMON OR TO OVERLAP INTO THE *
* CURRENT DYNAMIC AREA. *
* REGS: R8 —- LINK (VOLATILE) EXIT VIA *LINKWS. *
* RETURN+O IF WS FULL. *
* RETURN+1 IF ENUF COMMON OBTAINED. *
* R1 -- (EXIT) PTS AT LOC REQUESTED BY LOCNEED IF OK. *
* *
CTEST Al,R8 1 SET FOR NORMAL RETURN.

STW,R8 L INKWS SAVE THAT LINKAGE.

STW,R1 TOPOSTAK SAVE PTR TO CURRENT TOP OF STACK.
CTEST1 LW,R8 CORLEFT ARE PAGES AVAILABLE. ..

BNEZ GET1C YES -- GET 1 MORE.

BAL,R8  GARBCOLL NO, DO GARBAGE COLLECTION.

LW,R8 LOCNEED CALC. SPACE BETWEEN LOC NEEDED &

SW,R8 FREETBL LAST DYNAMIC WD IN USE.

SAS,R8 -2 DIVIDE BY 4 (4 1S MINIMUM ACCEPTBLE)

SAS,R8 1 TIMES 2 TO GET APPX. MIDPOINT

Al,R8 0 TEST...

BGZ CTESTOK ENUF.

MTW, -1 L INKWS NOT ENUF, BACK UP FOR THE

B *LINKWS WS FULL EXIT.
CTESTOK STW,R8 FREETOTL PUT ABOUT HALF OF LEFT-OVER SPACE

STW,R8 FREETBL+1 IN FREE TABLE, SETTING THE

AW,R8 FREETBL DYNAMIC BOUNDARY & STACK LIMIT

STW,R8 DYNBOUND EQUAL (AT MID POINT).
GOTC STW,R8 STKLIMIT SET NEW STACK LIMIT.

LW,R1 LOCNEED SET STACK PTR TO LOC NEEDED.

B *LINKWS EXIT
GET1C STW,R14 GARBSAVE+14 SAVE R14.

BAL,R14 GETCOM GET ANOTHER COMMON PAGE.

LW,R14  GARBSAVE+14 RESTORE R14.

LW,R1 LOCNEED SET STACK PTR TO LOC NEEDED.

CW,R1 STKLIMIT MAKE SURE WE HAVE ENUF STACK...

BG *LINKWS YES, EXIT

LW,R1 TOPOSTAK NO, RESET R1 IN CASE WS FULL.

B CTEST1 TRY FOR ANOTHER PAGE.

PAGE

* *
* SICLR -- CLEARS ENTRIES OFF THE STATE INDICATOR UNTIL REACHING THE *
* ENTRY THAT "GOSTATE®" POINTS TO. *
* SICLR% -- ALTERNATE ENTRY PT, R1 PTS AT TOP OF STACK. *
* REGS: R14 LINK, EXIT VIA *R14. *
* R1 (EXIT) PTS AT NEW TOP OF STACK AFTER CLEARANCE. *
* R2 (EXIT) CATEGORY AT TOP OF STACK AFTER CLEARANCE. *
* VOLATILE: R4,R5,R7,R13 SEE ALSO "DREF-". *
* *
SICLR LW,R1 TOPOSTAK PT AT TOP OF STACK.

B SICLR%
SICLROP Al,R1 2 DROP BOTH WDS OF O-CATEGORY.

B SICLR%
SICLRQ  Al,R1 1 DROP 1ST WD OF Q-CATEGORY.

MTW, -2 O,R1 MAKE CODESTRING PTR PT AT DB HDR.
SICLR1 LI,R4 0

XW,R4 O,R1 CLEAR & DEREFERENCE IF DB PTR.



SICLRG
SICLR%

SICLRT

*
*

SICLRF

SICLRFS

SICLRFX
PAGE

N2CODE

IN2CODE--BYTE TABLE.
CORRESPONDING BYTE.
FOR THAT CHARACTER OR (FOR NAME CHARS) THE HASH CODE.

BAL,R7 MAYDREF
Al,R1 1

LB,R2 *R1
CW,R1 GOSTATE
BL SICLRT,R2
STW,R1 TOPOSTAK
STW,R1 STATEPTR
B *R14

B SICLR1
B SICLRG
B SICLROP
B SICLR1
B SICLRG
B SICLRG
B SICLRG
B SICLRQ
B SICLR1
B SICLRG
B SICLRF
LI,R4 0

XW,R4 1,R1
BAL ,R7 MAYDREF
LI,R4 0

XW,R4 2,R1

Al ,R4 -2
BAL,R7 DREF
Al,R1 4
LW,R13 -1,R1
BEZ SICLR%
L1,R7 SICLRFX
LW,R5 O,R1
LI,R4 0

XW,R4 1,R1
XW,R4  *SYMT,R5
Al,R1 2

B MAYDREF
BDR,R13 SICLRFS
B SICLR%

[SISISISISISISISISISISISONS]

IN MOS

DROP A WD.
GET CATEGORY NOW AT TOP.
HAVE WE REACHED THE GO-STATE YET...

NO, VECTOR ON THE CATEGORY.

YES, UPDATE TOP OF STACK PTR.
UPDATE STATE PTR EQUIVALENTALLY.
EXIT.

\
A-PRIME

M>O0O0OWNWTWXO

(LINE-CHAIN NOT ALLOWED)

CLEAR & DEREF FDEFPTR WD UNLESS SI-
DAMAGED ENTRY.

CLEAR & DEREF CALLPTR WD AFTER
CODESTRING PTR ADJUSTED TO DB HDR.

PT AT WD AFTER NO.OF SHADOW PAIRS.
HOW MANY. ..

NONE, RESUME CLEARANCE.
SET RETURN FROM MAYDREF CALL, BELOW.
GET NAME PTR OF SHADOW PAIR ENTRY.
CLEAR & GET SHADOWED REFERENT.

UNSHADOW.

PT PAST THIS SHADOW PAIR.

DEREF LOCAL DATA BLK, IF ANY.
LOOP TILL DONE WITH SHADOW PAIRS.

FOR EACH POSSIBLE INTERNAL CHARACTER, THERE IS A

T CASES THIS IS THE CODESTRING VALUE

BLANK,

END-OF-INPUT, AND QUOTE USE SPECIAL VALUES; BAD (UNEXPECTED)
CHARS. USE THE SPECIAL CODE X"47".
* *

CODE
BYTES
X"47474747"
X"47474747"
X"47474747"
X"47474747"
X"47474747"
X"47324747"
X"47474747"
X"47474747"
X"47474747"
X"47474747"
X"47474747"
X"47474747"
X"47474747"
X"47474747"
X"47474747"
X"47474747"
X"3365727E"
X"63784BOD"
X"D055832D"
X"66295B64 "
X"854A2423"
X"52736160"
X"59142E86"
X"5F2A264D"
X"5C546253"
X"75478084"
X"58477457"
X"567D6851"

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

* HEX *
*RANGE*
©00-03
@04-07
@08-0B
@0C-OF
010-13
014-17
@18-1B
@1C-1F
©20-23
@24-27
@28-2B
@2C-2F
@30-33
@34-37
@38-3B
@3C-3F
@40-43
@44-47
@48-4B
@4C-4F
@50-53
@54-57
@58-5B
@5C-5F
@60-63
064-67
@68-6B
@6C-6F

TRANSLATION CORRESPONDENCES:
(BYTE 0) (BYTE 1) (BYTE 2) (BYTE 3)
BAD BAD BAD BAD
BAD BAD BAD BAD
BAD BAD BAD BAD
BAD BAD BAD BAD
BAD BAD BAD BAD
BAD END-INPT BAD BAD
BAD BAD BAD BAD
BAD BAD BAD BAD
BAD BAD BAD BAD
BAD BAD BAD BAD
BAD BAD BAD BAD
BAD BAD BAD BAD
BAD BAD BAD BAD
BAD BAD BAD BAD
BAD BAD BAD BAD
BAD BAD BAD BAD
BLANK  %FCT %ECD %
%MIN %E %GU %UDL
%DLT %1 %CPL .(DOT)
%LT ( + %ABS
%CAP %IB %QQ %Q
%TBR %DCD %0 %LOG
%REV %COM %SC %CUP
* ) ; %NOT
%-(SUBR) 7 Y%MAX %RD1
%DRP BAD %W %CPR
%RV1 BAD %TAK ,

%R %U %GT %RND



DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
PAGE

X"6C7B7CAC™ @70-73
X"6782696E" @74-77
X"6F6D876A™ @78-7B
X"7F346B81" @7C-7F
X"4799BBCE" ®80-83
X*"FOBFA1FC* @84-87
X"AOF44747" (@88-8B
X"47474747" @8C-8F
X"47EGD2E2" ®90-93
X"C5D6B58F* @94-97
X"B1954747" ®98-9B
X"47474747" @9C-9F
X"4747C393" @A0-A3
X"ASF8EADA* @A4-A7
X"DECA4747" @A8-AB
X"4T7474747" @AC-AF
X"76775A47" @B0O-B3
X"2728191A" @B4-B7
X"1B1C1D1E" @B8-BB
X"1F202122* @BC-BF
X"47AB9BBD" @Co0-C3
X"91C7A3AT7" @c4-Cc7
X"B3EE4747" @C8-CB
X"47474747" @CC-CF
X"47D8DCOF" @D0-D3
X"E4CC97B9" @b4-D7
X"F6AF4747" @D8-DB
X"47474747" @DC-DF
X"47478DFA" @EO-E3
X*"F2C1FEE8" @E4-E7
X"D4EO4747" @E8-EB
X"47474747" @EC-EF
X"00010203" @FO-F3
X*04050607" @F4-F7
X"08095D5E" @F8-FB
X*"2B2C5047" @FC-FF

& %DRS -(NEG)  %GD
%LE %LOK %GE %NND
%NOR %OR - %NE
B0 WA Gue we
0 0 0
%UD %UE %UF %UG
%UH %UI BAD BAD
BAD BAD BAD BAD
BAD %UJ %UK %UL
%UM %UN %UO %UP
%UQ %UR BAD BAD
BAD BAD BAD BAD
BAD BAD %US %WUT
%UU %UV %UW %UX
%UY %UZ BAD BAD
BAD BAD BAD BAD
%XP1 %XPD %TPS BAD
%( %) %Q0 %Q1
%Q2 %Q3 %Q4 %Q5
g oW e
D E F G
H I BAD BAD
BAD BAD BAD BAD
BAD J K L
M N 0 P
Q R BAD BAD
BAD BAD BAD BAD
BAD BAD S T
U Y w X
Y z BAD BAD
BAD BAD BAD BAD
0 1 2 3
4 5 6 7
8 9 # %
%GO %S %MDV BAD

AEEAXAEAAAEAAEA AKX A AKX AA A XA AKX AKX A AKX AXAAAXAAXAAAXAAXAAXAAAXAAXAAAAAXAAXAAAXAAAAAXAAAAAAAXAk

*

* ACQNXCC -- ACQUIRES THE NEXT INTERNAL-FORM CHAR AND ITS CODE (E.G.
CODESTRING VALUE, KEY INDICATOR, OR HASH VALUE).

REGS:

ok ok ok X X X %

*

ACQNXCC ~ Al,R1
ACQCC LB,R2
ACQCODE LB,R3
B
PAGE

R1

INPUT STRING.

ACQCC -- ENTRY POINT FOR CURRENT CHAR, RATHER THAN NEXT ONE.
ACQCODE -- ENTRY POINT TO JUST SET THE CODE

(ENTRY) PTS AT LATEST, OR CURRENT, CHAR IN THE

(EXIT) PTS AT CHAR ACQUIRED.

R2 (EXIT) THE CHAR, ITSELF.
R3 (EXIT) THE CODE FOR THAT CHAR.
R4 LINK, EXIT VIA O,R4

1

O,R1
IN2CODE,R2
O,R4

PT AT NEXT CHAR.
GET CHAR.

GET ITS CODE.
EXIT.

Ok R X X X b b ok X X X

AEEAEXEAEAEAAEA AKX AA A AKX AAAAEA AKX AAAAXAAXAAAXAAXAAAXAAXAAXAAAXAAXAAAXAAXAAXAAAXAAXAAXAAAAAAAAXAhk

REGS:

ook ok Gk X X X % %

*

ACONXNB Al ,R1
ACQNB LB,R2
Al,R2
BEZ
Al,R2
LB,R3
B
PAGE

ACQNXNB -- ACQUIRES THE NEXT NON-BLANK INTERNAL-FORM CHAR AND ITS
CODE (E.G. CODESTRING VALUE, KEY INDICATOR, OR HASH VALUE).
ACQNB -- ENTRY POINT THAT STARTS WITH CURRENT CHAR, RATHER THAN NEXT.

R1 (ENTRY) PTS AT LATEST, OR CURRENT, CHAR IN THE
INPUT STRING.

R2 (EXIT) THE NON-BLANK CHAR, ITSELF.

R3 (EXIT) THE CODE FOR THAT CHAR.

R4 LINK, EXIT VIA O,R4

1

O,R1

ACQNXNB

IN2CODE,R2
0,R4

(EXIT) PTS AT NON-BLANK CHAR ACQTD.

PT AT NEXT CHAR.
GET CHAR.
CK FOR BLANK.
YES, TRY NEXT ONE.
NO, RESTORE THAT CHAR.
GET ITS CODE.
EXIT.

Ok Gk X X X F b o X

*

*

* *

* kK *

* ACQNAME -- ACQUIRES A NAME (GIVEN THE NAME-START UPON ENTRY), HUNTS

FOR THAT NAME

IN THE SYMBOL TABLE, IF NEW NAME ENTERS THAT

* ok

U06-0011



REGS:

ook o ok 3k 3 X ok b o 3 3k X X O o ok % X X X % %

ACQNAME Al ,R1
L1,R13
CB,R13
BNE
CLM,R2
BCS,9
LW,R13
Al,R13
BAL ,R4
CI,R3
BG
Al,R1
BAL ,R4
Al,R1
Al,R1
L1,R13
STPORTRC LI,R5
L1,R14
LI,R6
LI,R7
STW,R7
LI,R4

NORMAL

*
*

NAMECHAR AWM,R3
Al ,R5
STB,R2
BDR,R14

BAL ,R4

CLM,R3

BCS,9

B
BLANKER STB,R14
B
ENDTESTR CLM,R3

BCS,9
NAMEDONE LW,R7
SLS,R7
LB,R4
AW,R7
BAL ,R4
LI1,R14
Al,R5
CI,R5
BANZ
SLS,R5
DW,R6
SLS,R6
Al,R6
LW,R14
CI,R5
BE

FINNAME
FILLER

SCS,R5

NAME, AND EXITS WITH THE PTR TO REFERENT-INDICATOR AND TYPE
OF NAME ACQUIRED (STOPNAME, TRACENAME, OR ORDINARY NAME).
R1 (ENTRY) PTS AT NAME-START CHAR IN INPUT STRING.
(EXIT) PTS AT (NON-BLANK) CHAR AFTER NAME.
R2 (ENTRY) CONTAINS NAME-START CHAR.
(EXIT) CONTAINS CHAR AFTER NAME.
R3 (ENTRY) CODE FOR NAME-START CHAR, ITS HASH VALUE.
(EX1T) CODE FOR CHAR AFTER NAME.
R4, R5, R7, R10, R11, R14 ARE VOLATILE.
R6 (EXIT) PTR TO REFERENT INDICATOR WD FOR NAME
R12 LINK -- 3 RETURNS:

R13 (EXIT) TYPE OF

1

DELTA
O,R1
NORMAL
SANDT
NORMAL
R2
STOPNMCD-"S*
ACQNXCC
LASTCSV
STPORTRC
-3
ACQNXCC
1

-1
NAMECODE
-1
NAMLIMIT
0

0
HASHAQM
ENDTESTR

HASHAQM
1
NAMEBUF , RS
ACQNXCC

ACQNXCC
NONAME
ACQNXCC
NAMEDONE
NAMEBUF , R5
FILLER
NONAME
NAMECHAR
HASHAQM

1

NAMEBUF ,R5
R4

ACQNB

1

3
BLANKER
-2
SYMTSIZE
1

1
SYMTSIZE
1

SHORT

-8

RETURN-O -- SYMBOL TABLE FULL.
(ALSO USED FOR *NAME-
NOT-FOUND® RETURN WHEN*

FooF ok Gk X X o b ok X X X

ACONAME 1S CALLED BY *

FINDNAME, SEE BELOW). *

RETURN-1 -- WS FULL ON LONG NAME. *
RETURN-2 -- NORMAL. *
NAME : *
21 = STOPNAME (S-DELTA-NAME) *
22 = TRACENAME (T-DELTA-NAME) *
23 = ORDINARY NAME *
*

PT AT CHAR AFTER THE NAME-START

IS IT A DELTA. ..
NO, ORDINARY NAME
YES, DID NAME START ON S OR T...
NO, ORDINARY NAME
YES, COMPUTE STOPNAME OR THE
TRACENAME CODESTRING DESIGNATOR.
ACQ NEXT CHAR AND CODE
IS IT A NAME-START CHAR...
YES, BEGINS NAME TO STOP OR TRACE.
NO, ASSUME ORDINARY NAME
RE-ACQ THE S OR T.
PRETEND TO PT AT THE DELTA.
FORGET ABOUT THE CHAR AFTER 1ST ONE.
ORDINARY NAME CODESTR. DESIGNATOR.
PRE-SET NAME BUFFER BYTE OFFSETTER.
= NO.OF CHARS ACCEPTED PER NAME
CLEAR FOR DIVISION OF HASH TOTAL.
CLEAR HASH ACCUMULATOR.

SO "BDR,R14 ACQNXCC® WILL CAUSE A
RETURN TO "ENDTESTR®™ UNLESS NAME
GETS TOO LONG.

ADD LATEST HASH VALUE.

NEXT CHAR OFFSET INTO NAME BUFFER.

PUT CHAR IN NAME BUFFER.

ACQ NEXT CHAR IF NAME ISN"T TOO LONG
(RETURN IS TO "ENDTESTR").

TOO LONG, SKIP TILL NON-NAME-CHAR.
SHOWS UP.

NOT YET, TRY AGAIN

BINGO, FINALLY.

FILL IN A BLANK.

ANOTHER NAME-CHAR. ..

YES, TRY AGAIN

NO, NAME IS DONE.
GET PARTIAL HASH VALUE & CALC TOTAL
HASH VALUE = 2 * PARTIAL HASH VALUE

+ LAST CHAR (EBCDIC).

ACQ THE NON-BLANK AFTER THE NAME.
PREPARE FOR BLANK FILLING.
CK FOR WD BOUNDARY

NO, APPEND A BLANK IN NAME BUFFER.
YES, GET NO.OF WDS FOR NAME.
REMAINDER (R6) WILL BE TENTATIVE
ENTRY INTO SYM TBL. CONVERT TO
POINTER TO NAME INDICATOR WD.
FOR COUNTDOWN IF HASHING CRASHING.
IS THIS A LONG OR SHORT NAME...
SHORT NAME
LONG NAME
PUT NO.OF NAME WDS IN BYTE 0O, AND



STW,R5

LONG LW,R5
BEZ
LB,R4
CB,R4
BNE
Al,R5
Al ,R6
LW,R7
Al ,R6
CI,R7
BANZ

LGNAMCK LW,R7
CW,R7
BNE

BDR,R4

B
RELONG LI1,R7
NEWSTLOC Al ,R6
CW,R6
BL
SW,R6
INSIDE
B

WSFULLLN Al,R12

B

NEWLNAME CI,R12

BE

LB,R11
BAL,R14

B

LI,R11
STB,R11

Al ,R4
OR,R4

STW,R4

LB,R7
Al ,R4

NEWNAMWD LW,R10

BDR,R14

NAMEWDS
*SYMT,R6
NEWLNAME
R5
NAMEWDS
RELONG

-1

-1
*SYMT,R6

1
X"40000"
RELONG
NAMEBUF-1,R4
*R5,R4
RELONG
LGNAMCK
FOUND
LONG
2*HASHINC
NSYMTWDS
INSIDE
NSYMTWDS
0,R7
*R12

1
*R12
FINDNAME+1
*R12
NAMEWDS
ALOCNONX
WSFULLLN
TYPLONGN
*R4

2

NAMEWDS
*SYMT ,R6
NAMEWDS
-1
NAMEBUF-1,R7

SAVE IT.
GET A NAME INDICATOR WD.
NEW LONG NAME.
LOOK FOR MATCHING WORD COUNT .

NO, TRY ANOTHER HASH LOC.
YES, PT AT REF WD IN OLD DATA BLK.

(TRY ANOTHER HASH LOC IF THIS
IS AN ALIEN LONG NAME PTR,
1.E. DURING FILE-TYPE COPY CMD)

TEST LONG NAME FOR MATCHING WORDS,

GOING FROM LAST WD TO FIRST WD. ..
NO, TRY ANOTHER HASH LOC.
YES, LOOP TILL FIRST WD.

OK, FOUND MATCHING NAME.

SET TO RETURN TO "LONG*

INCR TO ANOTHER NAME INDICATOR WD.

ARE WE STILL IN THE SYM TBL...

YES.

NO, CYCLE BACK IN.

RETURN UNLESS WE"VE HIT ALL ENTRIES.

OH-OH, TAKE SYM TBL FULL RETURN.

TAKE WS FULL RETURN, LONG NAME DATA
BLK WOULDN®T FIT.

WAS ACQNAME CALLED BY FINDNAME.. .
YES -- TAKE "NAME-NOT-FOUND®" EXIT.
NO, GET NO.OF WDS FOR THE NAME.

ALLOC DATA BLK, HEADER + THOSE WDS.
OH-OH -- WS FULL.

LONG NAME TYPE OF DATA BLOCK IS
SET IN TYPE-FIELD OF NEW D.B.

PT AT 1ST NAME WD POS IN NEW D.B.

FILL IN WORD COUNT (= 2 TO 20) AND

SET NEW NAME INDICATOR WORD.

PREPARE TO PUT NEW NAME IN THE D.B.

PT AT REF WD IN NEW DATA BLOCK.

PUT NEW NAME IN LONG NAME DATA BLOCK
FROM LAST NAME WD TO FIRST.

WE"VE FOUND A NEW NAME.

TRY ANOTHER HASH LOC.

GET A NAME INDICATOR WD.

NEW SHORT NAME.

OLD ENTRY, DOES IT MATCH THIS NAME..
NO, TRY AGAIN.

PT AT REFERENT-INDICATOR WD (I.E.

LOC RELATIVE TO "SYMT™)

SET FOR NORMAL RETURN.

EXIT.

WAS ACQNAME CALLED BY FINDNAME. ..
YES -- TAKE "NAME-NOT-FOUND®" EXIT.
NO, GET NEW SHORT NAME & USE IT AS
THE NEW NAME INDICATOR WORD.

WE"VE FOUND A NEW NAME.

AEEAXAEAEAAEA AKX AKX A AKX AA A XA AKX AAAAXAAAAAXAAXAAAXAAXAAXAAAXAAXAAXAXAAXAAXAAAXAAAAAAAAAAAAXAk

FINDNAME -- FINDS A NAME (SEE "ACQNAME® FOR ENTRY & EXIT SET-UPS).
R8 IS THE LINK -- IF NAME-NOT-FOUND, RETURN-O
-- IF NAME FOUND, RETURN-1

(SEE ALSO “ACQNAME® FOR OTHER REGISTER USAGES).

STW,R10 *R4,R7
BDR,R7  NEWNAMWD
B FOUND

RESHORT BAL,R7  NEWSTLOC

SHORT = LW,R7  *SYMT,R6
BEZ NEWSNAME
CW,R7  NAMEBUF
BNE RESHORT

FOUND  AI,R6 -1

*
AILR12 2
B *R12

NEWSNAME CI,R12  FINDNAME+1
BE *R12
LW,R7  NAMEBUF
STW,R7 *SYMT,R6
B FOUND

PAGE

*

*

*

*

*

* WHEN *FINDNAME"

*

* FOUND RETURN OCCURS.

*

*

FINDNAME BAL,R12 ACQNAME
B *R8
B *R8
AILR8 1
CI,R13  NAMECODE
BE *R8
BDR,R8 *R8

*

PAGE

IS USED DURING COPYING, R6 PTS AT THE NAME-
INDICATOR WD OF AN EMPTY SYMBOL TABLE ENTRY IF THE NAME-NOT-

Ok Gk X X X F b o X

LOOK FOR THE NAME. ..
NOT FOUND (NEW NAME)
NOT FOUND (IMPOSSIBLE -- WS FULL)
FOUND .
BUT IS IT A NORMAL NAME...
YES.
NO, STOP OR TRACE NAME (ASSUME
NAME NOT FOUND) .

AEEAXEAEAEAAEAAEA AKX A AKX AEAAAA AKX AAA AKX AXAAAXAAXAAAXAAXAAXAAAXAAXAAXAAAXAAXAAAXAAAAXAAAAAAAAXAk



Ok ok X X X b ok 3 X X X

>
(@]
O
—

ACQITB

ACQITZ
PAGE

NON-BLANK AFTER THE

REGS:

Al,R1
LI,R5
LW,R8
STW,R8
BIR,R5
LI,R8
BAL ,R4
CLM,R3
BCR,9
STB,R2
Al,R5

BDR,R8
BAL ,R4
CLM,R3
BCS,9
LW,R4
B

*
ACQIT -- ACQUIRES A NAME OR NUMERIC ITEM, IF ANY, ENDING ON THE NEXT *
ITEM. ITEM PUT IN NAMEBUF, INIT. BLANKED.*
R14 —- LINK, EXIT IS VIA "ACQNB" *
R1 -- (ENTRY) PTS TO 1ST CHAR OF ITEM, IF ANY (AT  *
THE VERY LEAST, PTS TO A NON-BLANK). *
(EXIT) PTS TO NON-BLANK DELIMITER FOR ITEM. *
R2 -- (EXIT) CONTAINS THAT DELIMITER. *
R3 -- (EXIT) CONTAINS ITS CODE. *
R5 -- (EXIT) CONTAINS NO.OF CHARS MAKING UP THE ITEM.*
R4 AND R8 ARE VOLATILE. *
*
-1 BACK UP MOMENTARILY .
~NAMEWDSZ = NO.OF WDS TO HOLD MAX POSS. NAME.
BLANKS BLANK THE ENTIRE NAME BUFFER.
NAMEBUF+NAMEWDSZ , R5
ACQITB (R5 ENDS UP AT ZERO).
NAMLIMIT = MAX ACCEPTED CHARS PER NAME.
ACQNXCC ACQ NEXT CHAR & ITS CODE.
NONAME TEST FOR NAME-CHAR (INCLUDING DIGIT)
ACQITZ NO.
NAMEBUF ,R5 YES, PUT CHAR IN NAME BUFFER.
1 COUNT THAT CHAR (= OFFSET TO NEXT
BYTE IN NAMEBUF AS WELL).
ACQNXCC LOOP TILL MAX CHAR RUNOUT.
ACQNXCC GET NEXT CHAR & CODE.
NONAME CHECK IT...
ACQNXCC NAME-CHAR OR DIGIT, SKIP & RETRY.
R14 SWITCH LINKAGE TO EXIT AFTER
ACQNB SKIPPING BLANKS.

AEEAEXEAEAEAAEAAXAAA A AKX EAA A XA AKX AAA AKX AXAAAXAAXAAAXAAXAAXAAAXAAXAAAXAAXAAXAAAXAAAAXAAAAAAAAXAhk

Ok ok X X X b b o X X X

MAYDREF
DREF

DENFL

DFLPTR

DLIST

ELSE ENTERS DREF.

TO THE FREE TABLE.

BEEN DEREFERENCED.

REGS:

AND,R4
BEZ
MTW, -1
BGZ
LCI
STM,R5
LB,R5
Al ,R5
BLZ
BEZ
Al,R5
CLM,R5
BCS,9
STW,R4
LI1,R9
STW,R9
Al ,R4
LI,R9
CW,R9
BAZ
STW,R4
BAL,R10
LW,R4
LI,R6
Al ,R4
LW,R9
BEZ

Al R4
MTW, -2
BDR,R9
LW,R4

LI1,R6
STW,R4

R7 -- LINK (EXIT VIA O,R7)
R4 -- (ENTRY) PTS AT DATA BLOCK TO BE DEREFERENCED.
R4 IS VOLATILE, ALL OTHER REGS ARE PRESERVED.

X1FFFF
0,R7
1,R4
0,R7
6
DREFSAVE
*R4
-TYPELIST
DFREE
DLIST
TYPELIST
FUNTYPES
DFREE
DBROOT
2
1,R4
XSI1ZOFF
X*"EO000*
0,R4
DFENFL
DBSERIES
DSDREF
DBROOT
NFLOFF+1
NFLOFF
O,R4
DSOUT
1
0,R4
DFLPTR
DBROOT
DSER
LISTLOFF+1
DBROOT

MAYDREF -- EXTRACTS ADDR. FIELD OF R4 AND EITHER EXITS IF ZERO OR

DREF -- DEREFERENCES THE DATA BLOCK POINTED TO BY R4. |IF THE REF-

COUNT OF THAT BLOCK DECREMENTS TO ZERO, THE BLOCK IS RETURNED
HOWEVER, FUNCTION DESCRIPTARS AND LISTS

CANNOT BE FREED UNTIL THE DATA BLOCKS THEY REFERENCE HAVE

Ok ok X X X b b ok X X X

EXTRACT ADDRESS FIELD.

EXIT IF NIL.

DECR DATA BLOCK®"S REF-COUNT.
EXIT IF STILL BEING REFERENCED.
NO LONGER NEEDED -- SAVE REGS.

IS THE DATA BLK A LIST OR FUN.DESCR.

NO, ORDINARY DATA.
YES, A LIST.

NO, GROUP, CODESTRING, OR INTRINS.
YES, FUN_DESCR, SAVE PTR TO IT.
REF IT TWICE -- DBROOT & DBSERIES.

PT AT XSIZE WD.

DOES IT PT AT ERR-CTRL TBL...

NO.

YES, SAVE PTR TO XSIZE WD.
DE-REF THE ERR-CTRL DATA BLK.
PT AT FUN.DESCR. AGAIN.
= OFFSET TO 1ST LINE PTR WD.
PT AT NO.OF FUNCTION LINES WD.

NONE, FREE THE FUNC.DESCRIPTOR.
PT AT FUNC.LINE PTR WD, AND MAKE IT
AIM AT ITS DATA BLOCK HDR.

RESTORE PTR TO FUNCTION DESCRIPTOR.
HANDLE DATA BLOCK PTR SERIES.
OFFSET TO 1ST DB PTR IN THE LIST.
SAVE PTR TO ROOT OF THE LIST.



LI1,R9 2
STW,R9 1,R4
DSER AW,R4 R6
STW,R4 DBSERIES
LW,R9 -1,R4
BEZ DSOUT
BAL,R10 DSDREF
MTW, 1 DBSERIES
Al,R9 -1
BGZ DSDREF
LB,R9 *DBROOT
Al,R9 -TYPELIST
BEZ DENDLIST
LI,R9 X*"FFFF*
AND,R9 *DBSERIES
BEZ DSOUT
DFLBL MTW, 2 DBSERIES
BAL,R10 DSDREF
Al,R9 -1
BGZ DFLBL
DSOUT LI,R4 0
STW,R4 DBSERIES
XW,R4 DBROOT
B DFREE
DSDREF LI,R4 0
XW,R4  *DBSERIES
AND,R4  X1FFFF
BEZ *R10
MTW, -1 1,R4
BGZ *R10
LB,R5 *R4
Al ,R5 -TYPELIST
BNEZ DFREE
STW,R4 *DBSERIES
MTW, 2 1,R4
*
*
Al ,R4 LISTLOFF+1
LW,R5 -1,R4
BEZ DEMPTY
XW,R9 -1,R4
XW,R4 DBSERIES
AW,R5 DBSERIES
STW,R4 O0,R5
*
*
B DSDREF
DENDLIST LW,R6 *DBSERIES
BEZ DSOUT
*
*
*
*
*
STW,R6 DBSERIES
*
LW,R6 0,R6
LW,R9 LISTLOFF,R6
*
DEMPTY LI,R4 0
XW,R4  *DBSERIES
* (FALL INTO DFREE)
DFREE AND,R4  X1FFFF
LI,R5 FREETBL-2
INT,R7 *R4
AWM ,R7 FREETOTL
DSRCH Al,R5 2
LW,R6 O0,R5
BEZ DINSERT
CW,R6 R4
BG DFHI
AW,R6 1,R5
CW,R6 R4
BNE DSRCH
AWM, R7 1,R5
AW,R6 R7
CW,R6 2,R5
BNE DEND

WE WILL REF. ROOT TWICE FOR NOW (IN

"DBROOT™
PT AT 1ST DB PTR

AND "DBSERIEST).

IN THE SERIES.

SAVE

IT AS THE SERIES PTR.

NOTE--1TS REF-COUNT

GET LENGTH OF THE SERIES...

0 -- FREE THE ROOT,

IT DOESN"T PT.

DE-REF THE 1ST DB THE ROOT PTS AT.

INCR SERIES PTR.

DECR LENGTH OF SERIES REMAINING. ..

ANOTHER PTR EXISTS,

LOOP TO DSDREF

END-SERIES -- TEST ROOT"S TYPE...

A LIST HAS ENDED.

END OF FUN.DESCR LINE PTR SERIES.

DO LABELS FOLLOW...

NO -- FREE THE FUN_DESCRIPTOR.
YES, PT AT DB PTR FOR A LABEL.
DE-REF THE LABEL®"S SCALAR DATA BLK.

WAS THAT THE LAST LABEL...

NO, LOOP BACK.

CLEAR "DBSERIES" .
CLEAR "DBROOT"

AND PT TO ROOT DB.

FREE THE ORIG. LIST OR FUN._DESCR.
CLEAR AND EXTRACT THE DB PTR

CONTAINED

NIL -- RETURN.
DECR ITS REF-COUNT...

IN THIS SERIES.

STILL BEING REF"D -- RETURN.

NO LONGER NEEDED,

IS THIS ALSO LIST

NO, FREE THAT DATA BLOCK.

YES, RESTORE ITS DB PTR.
WE WILL REFERENCE THE

A TREE).

(WE HAVE

NEW LIST TWICE (IN OLD LIST AND

IN "DBSERIES™).
OFFSET TO 1ST DB PTR

IN NEW LIST.

GET LENGTH OF NEW LIST.

0 -- FREE NEW LIST,

RESUME OLD.

SAVE OLD LENGTH REMAINING, SET NEW.

SET NEW SERIES PTR, GET OLD ONE.

PT AT NEW LIST"S TRACKING WORD, AND
SAVE OLD SERIES PTR THERE (OLD PTR
ACTUALLY AIMS AT THE DB PTR TO
THE NEW LIST -- RESTORED ABOVE).

START WORKING THE NEW SERIES.

PICK UP LIST®"S TRACKING WORD (THE
DEFAULT VALUE 1S ZERO, SO ZERO
INDICATES THE ROOT LIST; HOWEVER,
A SUB-LIST"S TRACKING WD PTS BACK
TO THE PRIOR NODE WHICH CONTAINS
A DB PTR TO THAT SUB-LIST -- SEE

CODE IN DSDREF) .

RESTORE PRIOR SERIES PTR (TO THE

LIST JUST ENDED).

PT AT LIST JUST ENDED.

WE SAVED

PRIOR LENGTH-REMAINING THERE;

RESTORE IT.

CLEAR AND GET THE DB PTR THAT AIMED
AT THE SUB-LIST TO BE FREED.

IS LEFT = 2.

USE ADDRESS FIELD ONLY.
SET PTR TO FREE TABLE AND
SIZE OF BLK TO BE FREED.

INCR TOTAL FREE
PT AT LOC WD OF
GET THAT LOC. ..
O MEANS WE"LL
TEST LOC VERSUS
HI MEANS

SPACE NOW.
NEXT ENTRY.

INSERT A NEW ENTRY.
NEW LOC TO FREE. ..
INSERT OR BACK-COALESCE.

LO -- ADD SIZE OF FREE-TBL ENTRY.

DOES

IT FORWARD-COALESCE WITH NEW...

NO, TRY NEXT FREE-TABLE ENTRY.
YES, LENGTHEN THAT ENTRY.

DOES THAT ENTRY NOW MERGE WITH NEXT
FREE-TABLE ENTRY (2-WAY COALESCE)

NO.

u06-0014



LW,R6 3,R5 YES, GET NEXT ENTRY"S SIZE.
AWM ,R6 1,R5 ADD IT TO CURRENT ENTRY®"S SIZE.
SLS,R5 -1 PT AT CURRENT DBLWD ENTRY.
DSHRINK Al,R5 1 PT AT NEXT DBLWD ENTRY.
LD,R6 2,R5 MOVE ITS SUCCESSOR UP ONE ENTRY.
STD,R6 O0,R5
BNEZ DSHRINK KEEP MOVING UNTIL REACHING 0,0
* (WHICH ENDS THE FREE-TBL).
B DEND
DCOALBAK AWM ,R7 1,R5 LENGTHEN FREE-TABLE ENTRY, AND SET
STW,R4 0,R5 ITS LOC TO BE NEW FREE BLK LOC.
DEND LW,R4 DBROOT IS THIS A LIST OR FUN_DESCRIPTOR. ..
BNEZ *R10 YES, RESUME SERIES WORK.
LCI 6 NO, RESTORE REGS.
LM,R5 DREFSAVE
B O0,R7 EXIT.
DFHI1 SW,R6 R7 BACK UP CURRENT LOC BY NEW"S SIZE.
CW,R6 R4 DO THE FREE BLOCKS JOIN. ..
BE DCOALBAK YES, BACK-COALESCE.
DINSERT AIl,R5 2 PT AT CURRENT ENTRY®"S SUCCESSOR.
XW,R4 -2,R5 INSERT LOC & GET CURRENT LOC.
XW,R7 -1,R5 INSERT SIZE & GET CURRENT SIZE.
BNEZ DINSERT KEEP GOINT TILL ZERO IS GOTTEN.
Al ,R5 -FREETBL-MAXFRENS-MAXFRENS DID FREE TABLE FILL UP...
BLZ DEND NO.
LI,R8 DEND YES, RETURN TO "DEND" AFTER
B GARBCOLL GARBAGE COLLECTION.
PAGE
* *
* GARBCOLL -- PERFORMS GARBAGE COLLECTION, TERMINATING WITH A SINGLE *
* FREE-TABLE ENTRY INDICATING THE TOTAL FREE SPACE BETWEEN THE *
* LAST DATA BLOCK AND THE HIGH BOUND FOR DYNAMIC. THIS MAY *
* REQUIRE EXTENSIVE DATA BLOCK POINTER ADJUSTMENTS (PERFORMED *
* PRIOR TO MOVING THE DATA BLOCKS). *
* REGS: R8 —- LINK (EXIT VIA *LINKGC). *
* R8 IS VOLATILE, ALL OTHER REGS ARE PRESERVED. *
* *
GARBCOLL STW,R8 LINKGC SAVE LINK.
LCI 0 SAVE ALL REGS.
STM,RO  GARBSAVE
LW,R8 FREETOTL GET TOTAL AMT OF FREE SPACE.
BEZ *LINKGC NONE -- EXIT.
MTW,O FREETBL+2 IS THERE MORE THAN 1 FREE FRAGMENT .
BNEZ GFREE YES, START WORKING ON FREE TABLE.
AW,R8 FREETBL NO, IS FREE BLK ADJACENT TO THE
CW,R8 DYNBOUND HIGH DYNAMIC BOUNDARY. ..
BGE *LINKGC JA —-- EXIT VERY GRATIFIED.
GFREE L1,R8 0 CLEAR FREE-ACCUMULATION.
LD,R2 ZEROZERO R2 =0 AND R3 = 0 (R3 WILL BE USED
* LATER AS A REF-COUNT ACCUMULATOR) .
LI,R1 -1 PRESET R1, IT IS DUALLY USED --
* OFFSET FOR FREE-TBL MGMT. AND
* NO.OF DATA REGIONS THAT NEED TO
* BE MOVED.
GFSETS Al ,R1 1 OFFSET TO A FREE ENTRY.
LD,R4 FREETBL ,R1 GET LOC & SIZE OF FREE BLOCK.
STD,R2 FREETBL,R1 CLEAR THAT FREE TABLE ENTRY.
STW,R2 1,R4 SET FREE-BLK®"S REF-COUNT TO ZERO;
STW,R5 O,R4 MAKE IT A TYPE-ZERO DATA BLK
* WHOSE SIZE IS FOR WHOLE FREE
* ENTRY .
AW,R4 R5 GET BOUNDARY FOR THIS FREE REGION.
STW,R4 FBOUNDS,R1
AW,R8 R5 ACCUMULATE FREE FRAGS BELOW THIS
STW,R8 FAQMS,R1 BOUNDARY .
CW,R8 FREETOTL HAVE WE REACHED TOTAL AMT FREE YET.
BL GFSETS NO, WORK ON NEXT FREE-TABLE ENTRY.
CW,R4 DYNBOUND YES --IF LAST FREE REGION WAS AT
BGE GNRSET END OF DYNAMIC, R1= NO.OF DATA
* REGIONS TO BE MOVED.
Al,R1 1 OTHERWISE, WE HAVE TO MOVE 1
* MORE (THE REGION AT END).
STW,R8 FAQMS,R1 ITS FREE-ACCUMULATION 1S SAME & WE
* WILL SET THAT BOUND WHEN WE ARE
* DAMNED GOOD AND READY (WHICHEVER
* HAPPENS FIRST).
GNRSET STW,R1 NR2MOVE = NO.OF DATA REGIONS TO BE MOVED.



LW,R4 FBOUNDS PT AT 1ST DATA BLOCK THAT WILL MOVE.

GREF AW,R3 1,R4 ACCUMULATE NO.OF REFERENCES TO THE
* DATA BLKS THAT WILL MOVE (WE WILL
* HAVE TO FIND EACH SUCH REF. AND
* DISPLACE 1T APPROPRIATELY).
INT,R13 O,R4 GET THE SI1ZE OF THAT BLOCK.
AW,R4 R13 PT AT ITS SUCCESSOR.
CW,R4 DYNBOUND HAVE WE HIT END OF DYNAMIC. ..
BL GREF NO, KEEP GOING.
STW,R4 FBOUNDS,R1 READY -- THAT BOUNDS LAST REGION.
LI1,R9 X*"1FFFF*" NOTE--USED BY "DISPLACE" FOR SELECTIVE
* LOADS & STORES, LEAVE R9 ALONE.
*
*
LI,R11 STRAYBLK = TOTAL # OF STRAY DATA BLK PTRS.
LI,R1 STRAYS PT AT 1ST STRAY DATA BLK PTR.
BAL,R7 DISPLACE DISPLACE IT IF APPR.
Al,R1 1 PT AT NEXT ONE.
BDR,R11 DISPLACE LOOP TILL DONE.
LW,R1 TOPOSTAK PT AT TOP ENTRY IN EXECUTION STACK.
B GSTAK START LOOKING AT THE EXEC. STACK.
GDROPOP Al ,R1 2 SKI1P BOTH WDS OF O-CATEGORY .
B GSTAK
GDROP Al ,R1 1 SKIP & PT AT WD HAVING A DB PTR.
Gl BAL,R7 DISPLACE DISPLACE IT IF APPR.
GPOP Al,R1 1 PT AT NEXT ENTRY IN EXECUTION STACK.
GSTAK LB,R2 *R1 GET CATEGORY OF EXEC. STACK ENTRY.
B GSCAT,R2 VECTOR ACCORDING TO CATEGORY .
GSCAT B Gl @ Vv
B GPOP @ A-PRIME
B GDROPOP @ 0
B Gl @ X
B GPOP @ B
B GPOP @ P
B GPOP @ S
B GDROP @ Q
B Gl @ D
B GPOP @ A
B GFCAT @ F
* B GLC @ LINE-CHAIN
GLC BAL,R7 DISPLACE @ DISPLACE ITS LINE-PTR IF APPR.
Al,R1 3 PT AT NEXT ENTRY IN EXEC. STACK.
B GSTAK
GFCAT LI,R4 X*7FFF* EXTR. ITS "NEXT" FIELD. ZERO TELLS
AND,R4 O0,R1 US WE"VE HIT THE "FINAL" ENTRY.
BEZ GSYM OK, NOW CHECK THE SYMBOL TABLE.
Al,R1 1 RATS, PT AT "FDEFPTR®™ ENTRY.
BAL,R7 DISPLACE DISPLACE IT IF APPR.
Al,R1 1 PT AT "CALLPTR" ENTRY.
BAL,R7 DISPLACE
Al,R1 3 PT AT 2ND WD PAST "# OF SHADOW PAIRS
LW,R4 -2,R1 FOR THIS FUNCTION STATE®", & GET #.
BEZ GFBU NONE -- BACK UP 1 WD & CK IT.
BAL,R7 DISPLACE DISPLACE SHADOWED REFERENT-INDICATOR
* IF APPROPRIATE.
Al,R1 2 PT 2 ENTRIES FURTHER INTO STACK.
BDR,R4 DISPLACE LOOP IF ITS A SHADOWED REF-INDIC.
GFBU BDR,R1 GSTAK PT AT WD AFTER FUNCTION-STATE BLOCK
*

AND CHECK ITS CATEGORY.

GSYM LW,R11 SYMTSIZE = NO.OF DBLWDS IN SYMBOL TABLE.
LI,R4 NAMEWDSZ = MAX # WDS TO HOLD A NAME (A 77-

* CHAR NAME OCCUPIES 20 WORDS) .
LW,R1 SYMT PT AT 1ST WD OF SYMBOL TABLE (EVEN).
LW,R12 BITPOS-12 (R-BIT FOR COPY REFERENT PTRS)
L1,R13  X"40000" (W-BIT FOR COPY NAME-INDICATORS)

GSYMW LW,R6 1,R1 LOOK AT THIS ENTRY®"S NAME-INDIC WD.
BEZ GSYMR UNUSED NAME ENTRY. u06-0016
CB,R4 R6 USED. LONG OR SHORT NAME. ..
BL GSYMR SHORT .
CW,R13 O,R1 LONG, IS W-BIT SET...
BANZ GSYMR YES, DON"T DISPLACE COPY PTR.
Al,R1 1 NO, PT AT NAME-INDIC WD.
BAL,R7 DISPLACE DISPLACE LONG-NAME PTR, IF APPR.
Al ,R1 -1 PT AT REF-INDIC WD AGAIN.

GSYMR CW,R12 0,R1 IS R-BIT SET...
BANZ GSYMU YES, DON*T DISPLACE COPY PTR.
BAL,R7 DISPLACE NO, DISPLACE REF-PTR, IF APPR.

GSYMU Al,R1 2 PT AT NEXT ENTRY.



*

BDR,R11
B

GDBLIST LW,R11

Al ,R11
STW,R1
Al,R1
BAL,R7
Al,R1
BDR,R11

GDBRR1 LW,R1
GNBLK INT,R13

AW,R1
CW,R1
BL

BAL ,R15

GDBT LB,R2

GDBQ

*
*
*

00 0000 0o0o0o0o0o0o0oCo0o0o0o 0o

GDBFUND STW,R1

Al,R1
LI,R11
CW,R11
BAZ
BAL,R7

GDBFUNDN LW,R11

ook ok 3 X o o o 3k 3 X X Ok Ok ok % X

BEZ
Al,R1
BAL,R7
Al,R1
BDR,R11
LI,R11
AND,R11
BEZ
Al,R1
BAL,R7
Al,R1
BDR,R11
B

DISPLACE -- THIS 1S A WEIRD ROUTINE -- HALF-OPEN, HALF-CLOSED.
IT TESTS A DATA BLOCK POINTER TO DETERMINE IF 1T REFERENCES A
DATA BLOCK THAT WILL CHANGE ITS POSITION IN CORE DUE TO AN
IMPENDING MOVE. IF NOT, THE ROUTINE SIMPLY EXITS. OTHERWISE
THE POINTER 1S ADJUSTED, DISPLACING ITS VALUE TO THE POSITION
THAT DATA BLOCK WILL OCCUPY AFTER THE MOVE. THEN, THE
ROUTINE DECREMENTS THE "REFERENCE-ACCUMULATOR®™ WHICH INDICS.
THE NO.OF DATA BLK PTRS STILL REQUIRING ADJUSTMENT. IF MORE
REMAIN, THE ROUTINE EXITS, BUT AFTER ADJUSTING THE LAST SUCH
PTR THE ROUTINE GOES ON TO PERFORM THE MOVEMENT OF DATA BLK

REGIONS;

THE DISPLACEMENT STRATEGY IS TO ADJUST PTRS IN THE
FOLLOWING ORDER:

GSYMW LOOP TILL PAST SYMBOL TABLE.
GDBT NOTE--END OF SYM TBL, R1 PTS AT 1ST DATA
(OR FREE) BLOCK AUTOMATICALLY.

LISTLOFF,R1 = NO.OF DB PTRS IN LIST,

1 + 1 MORE FOR ITS TRACKING WORD.
GCTEMP SAVE PTR TO THIS LIST DATA BLK.
LISTLOFF+1 PT AT 1ST PTR WD IN THE LIST.
DISPLACE DISPLACE IT IF APPR.

1 PT AT NEXT WD.

DISPLACE LOOP TILL PAST THE TRACKING WORD.
GCTEMP RESTORE DATA BLK PTR.

O,R1 GET SIZE OF THIS BLOCK.

R13 PT AT NEXT BLOCK.

DYNBOUND HAVE WE EXCEEDED THE DATA BLK AREA.
GDBT NO.

SYSTERR YES -- SYSTEM ERROR.
*R1 GET TYPE OF DATA (OR FREE) BLOCK.
GDBQ,R2 VECTOR ACCORDING TO TYPE.

GNBLK 0 @ FREE

GNBLK 1 @ LOGICAL DATA

GNBLK 2 @  TEXT DATA

GNBLK 3 @ INTEGER DATA

GNBLK 4 @ REAL DATA

GNBLK 5 @ INDEX-SEQUENCE DATA

GDBLIST 6 @ * LIST

GNBLK 7 @ CODESTRING

GDBFUND 8 @ * FUNCTION DESCRIPTOR

GDBFUND 9 @ * FUNCTION DESCRIPTOR

GDBFUND A @ * FUNCTION DESCRIPTOR

GDBFUND B @ * FUNCTION DESCRIPTOR

GDBFUND C @ * FUNCTION DESCRIPTOR

GDBFUND D @ * FUNCTION DESCRIPTOR

GNBLK E @ INTRINSIC FUNCTION

GNBLK F @ INTRINSIC FUNCTION

GNBLK 10 @ INTRINSIC FUNCTION

GNBLK 11 @ GROUP

GNBLK 12 @ LONG-NAME

NOTE--* INDICATES TYPES CONTAINING DB PTRS

GCTEMP SAVE PTR TO FUN.DESCR. DATA BLK.
XS1ZOFF PT AT XSIZE WD.

X"EO000*

O,R1 DOES IT PT AT ERR-CTRL TBL...
GDBFUNDN NO.

DISPLACE YES, DISPLACE IT IF APPR.
NFLOFF-XSI1ZOFF,R1 GET NO.OF LINES IN FUNCTION. ..
GDBRR1 NONE -- FORGET IT.
-XSIZOFF+NFLOFF+1 PT AT 1ST FUN.LINE DB PTR WD.
DISPLACE DISPLACE IT IF APPR.

1 PT AT NEXT WD.

DISPLACE LOOP TILL PAST LAST FUN_LINE PTR WD.
X*FFFF* EXTR. NO.OF LABEL ENTRIES.

O,R1

GDBRR1 NONE.

2 PT AT 1ST LABEL"S DB PTR WD.
DISPLACE DISPLACE IT IF APPR.

2 PT AT NEXT ONE, IF ANY.

DISPLACE LOOP TILL PAST LAST LABEL ENTRY.
GDBRR1

IT BECOMES AN OPEN ROUTINE AT THIS POINT, BY THE WAY.

1. STRAY PTRS (IN PROCESSOR CONTEXT),
2. PTRS IN THE EXECUTION STACK,

3. PTRS IN THE SYMBOL TABLE, AND

4_ PTRS CONTAINED INSIDE DATA BLOCKS.

Ok ok 3 X o o o 3k 3 X X X F b % X



* IF LUCKY, HOWEVER, THE REFERENCE-ACCUMULATOR WILL CLEAR *
* QUICKLY -- SHORT-CUTTING THIS PROCEDURE, POSSIBLY EARLY IN  *
* STEP 1. *
* *
* REGS:  R7 -- LINK (EXIT VIA O,R7 UNTIL R3 CLEARS, THEN THE *
* ROUTINE SWITCHES INTO OPEN PROCEDURE).  *
* R9 -- (ENTRY) MUST BE X"1FFFF~ *
* R1 -- (ENTRY) CONTAINS LOC.OF WD CONTAINING THE DATA *
* BLOCK POINTER (OR NIL) TO BE TESTED. *
* R3 -- REFERENCE-ACCUMULATOR. IT BETTER BE CORRECT.  *
* R6 AND R8 ARE VOLATILE. == ——=——= —= —————e *
* *
DISPLACE LS,R8  O,R1 EXTR. THE ADDR. INDICATED VIA R1.
BEZ 0,R7 NIL -- EXIT.
CW,R8  FBOUNDS IS IT BELOW THE 1ST DATA BLK TO MOVE
BL 0,R7 YES -- EXIT, THE DB PTR IS OK.
LW,R6  NR2MOVE NO, DB PTR REQUIRE ADJUSTMENT;
* GET NO.OF DATA REGIONS TO BE MOVED.
DLOCQ  AI,R6 -1 FIND THE HIGHEST REGION THAT IS
CW,R8  FBOUNDS,R6 ABOVE THE DB PTR ADDRESS; THAT"S
BL DLOCQ THE REGION CONTAINING THE ADDR.
SW,R8  FAQMS,R6 ADJ. ADDR BY THE FREE ACCUMULATION
STS,R8  O,R1 BELOW THAT DATA REGION.
AILR3 -1 DECR # OF REFS REMAINING TO MOVED
BNEZ 0,R7 BLKS, AND EXIT IF ANY REMAIN.
STW,R3  GCTEMP CLEAR THE MOVE-REGION COUNT.
GMVSET ~ MTW,1  GCTEMP BUMP THE MOVE-REGION COUNT.
LW,R2  GCTEMP
LW,R1  FBOUNDS,R2 = BOUND OF NEXT FREE BLOCK.
SW.R1  FAQMS,R2 ~(FREE_ACCUMULATION BELOW THAT BND).
STW,R1  FREETBL SET DESTINATION-BOUND FOR MOVE.
AW,R1  FAQMS-1,R2 +(PRIOR FREE ACCUMULATION) .
STW,R1  FREETBL+1 SET SOURCE-BOUND FOR MOVE; IT IS
* HIGHER THAN THE DESTINATION BOUND.
LW,R1  FBOUNDS-1,R2 GET PRIOR FREE BLOCK BOUND.
SW,R1  FREETBL+1 = -(NO-OF WDS TO MOVE).
GMVQ CI,RL  -15 BIG OR SMALL BLK REMAINING...
BLE GMV15 BIG -- MOVE 15 WDS OF THE BLK.
LCW,R2 Rl SMALL, GET SIZE OF BLK LEFT TO GO.
SCS,R2 -4 MOVE SIZE TO BITS O - 3.
LC R2 SET COND. CODE = THAT SIZE.
B GMV
GMV15  LCI 15 SET COND. CODE FOR 15-WORD MOVE.
GMV LM,R2  *FREETBL+1,R1 LOAD APPROACHING THE SOURCE-BOUND.
STM,R2 *FREETBL,R1 STORE APPROACHING DESTINAT ION-BOUND.
AILRL 15 STEP UP BY 15 WORDS, AND LOOP UNTIL
BLZ GMVQ LAST 1 TO 15 HAVE MOVED.
MTW,-1  NR2MOVE DECR # OF REGIONS REMAINING TO MOVE.
BGZ GMVSET MORE, SET UP FOR MOVING NEXT REGION.
* DONE_-- FREETBL NOW CONTAINS LOC OF
* 1ST FREE WD IN COLLECTED FREE AREA
LW,R1  FREETOTL SET SIZE OF THAT FREE TABLE ENTRY TO
STW,R1  FREETBL+1 THE TOTAL THAT WERE FREE ORIG™NLY.
* (ALL OTHER FREETBL WDS WERE ZEROED).
LCI 0 RESTORE REGS, EXCEPT FOR R8.
LM,RO  GARBSAVE
B *LINKGC EXIT -- GARBAGE HAS BEEN COLLECTED.
PAGE
SPACE 2
z SET %-WMAQ@ SIZE OF WMAQ IN HEX.
SPACE
z SET Z+Z/10%6+2/100*96+2/1000*1536 SIZE IN DECIMAL.
SPACE 2

END



TITLE "L1B-B00,08/22/73,DWG702985"

PAGE

*

*

* EXTERNAL

*

*

* DEFINITIONS

*
DEF CIRCULAR
DEF FEXP
DEF FFLOG
DEF FFPOWER
DEF FIPOWER
DEF FLOG
DEF FSQRT
DEF 1 IPOWER
DEF LIB@

*

*  REFERENCES

*
REF ERDOMAIN
REF F21
REF INTGOVFL
REF LIBTEMPS
PAGE

*

*

* ASSEMBLY PARAMET

*

*

SYSTEM SIG5F
PROGSECT CSECT 1
*

* REGISTERS

*

N EQU 3

LX EQU 5

Al EQU 7

BI EQU 9

cl EQU 13

AF EQU 6

AF1 EQU 7

BF EQU 8

BF1 EQU 9

CF EQU 12

CF1 EQU 13

FL EQU 14
PAGE

*

*

* PROCS

*

*

TLOC SET 0

*

TEMP CNAME 1

DTEMP  CNAME 2
PROC
DO1 NAME=2

TLOC SET TLOC+(TLOC&1)
DISP TLOC

LF EQU LIBTEMPS+TLOC

TLOC SET TLOC+NAME
PEND

*

*

EVEN CNAME O

ODD CNAME 1
PROC

LF EQU %
ERROR, 1, (CF(2)+NAME)&1
PEND

EQUAL  CNAME
PROC
LF EQU %

COMMUNICATION

"CIRCULAR"™ FUNCTION EVAL
FLOT EXPONENTIAL EVAL

FLOT DYADIC LOGARITHM

FLOT BASE TO FLOT POWER EVAL
FLOT BASE TO INTG POWER EVAL
FLOT MONADIC LOGARITHM

FLOT SQUARE ROOT

INTG BASE TO INTG POWER EVAL

START OF PROCEDURE

DOMAIN ERROR
CONVERT FLOATING TO INTEGER

INTEGER OVERFLOW (DOMAIN CHANGE)

TEMPS ARE IN WINDOW IN APLUTSI

ERS

INDEX REG

INDEX LINK REG

LEFT ARG INTG

RIGHT ARG  INTG

EXTRA INTG

LEFT ARG FLOT
*

RIGHT ARG  FLOT
*

EXTRA FLOT
*

FLAG REG

"REGISTER HAS WRONG PARITY*®

uo7-0004

U07-0006

u07-0009
u07-0010
u07-0011
uo7-0012



ERROR,1,1-(CF(2)=CF(3)) "REGISTERS MUST BE EQUAL"

PEND
PAGE
*
*
* FUNCTION EVALUATORS
*
*
* THE FUNCTION EVALUATION SUBROUTINES MUST NOT CLOBBER
* REGISTERS 1, 2, 4, 10, 11 (KNOWN BY XSEG-GENERATING
* MODULES AS N, K, N1, N2, AND N3).
*
*
USECT ~ PROGSECT
L1B@ RES 0 START OF PROCEDURE
*
*
* CIRCULAR FUNCTION JUMP TABLE
*
* CALLED BY "BAL,LX CIRCULAR,X" WITH LEFT ARG (INTEGER
* BETWEEN -7 AND +7) IN X AND RIGHT ARG IN AF/AF1.
* RESULT RETURNED IN AF/AF1.
*
CIRCULAR EQU %+7
B FARCTANH -7
B FARCCOSH -6
B FARCSINH -5
B FCIRCM4 -4
B FARCTAN -3
B FARCCOS -2
B FARCSIN -1
B FCIRCO 0
B FSIN +1
B FCOS +2
B FTAN +3
B FCIRC4 +4
B FSINH +5
B FCOSH +6
B FTANH +7
PAGE
*
*
* DOUBLE PRECISION SINE FSIN
* DOUBLE PRECISION COSINE FCOS
*
*  CONSTANTS
*
BOUND 8
COMCO  DATA X"3A27311C",-X"3A27311C" +-RT(6/16**14)=0.9125056E-8
S5 DATA X"C3C39FF1",X"C5110D64" -0.359864337061349258D-5
sS4 DATA X~3DA83C17" ,X"ED1FC206" 0.160441150747149909D-3
s3 DATA X"COECD2D3" ,X"31D1A201" -0.468175413234161887D-2
S2 DATA X"401466BC" ,X"677587FA" 0.796926262460430410D-1
S1 DATA X"BF5AA218" ,X"CED20DF6" -0.645964097506244317
S0 DATA X"411921FB",X"54442D18" 1.57079632679489662
c5 DATA X"C2E59363" ,X"EOBB8C31" -0.252001354549174792D-4
c4 DATA X"3E3C3EQF " ,X"6C141B84" 0.919259950095279119D-3
c3 DATA X~ COAABBOE " , X"09009BCE" -0.208634807349535199D-1
c2 DATA X"4040F07C* ,X"206C1ELC" 0.253669507899865139
c1 DATA X"BEEC42C3" ,X"3641BA75" -1.23370055013615135
o DATA X" 40FFFFFF ", X"FFFFFFFD" 0.999999999999999953
MASK DATA X" 3FFFFFF "
MC6 DATA X*C4830908" -C6
o DATA X~ 3B7CF6F8" 0.465529873E-6
S6 DATA X" 3AF1F9C8" 0.563393613E-7
SPACE 3
FSIN RES 0 SINE ENTRY
CLM,AF  COMCO CHECK FOR VERY SMALL X
BCS,2  2A3 BRANCH IF LARGE POSITIVE
BCS,4  2Al BRANCH IF LARGE NEGATIVE
B 0,LX RETURN X FOR SIN(SMALL X)
SPACE 3
FCOS RES 0 COSINE_ENTRY
LI,FL X100~ INDICATE COSINE - ROTATE 1 QUADRANT
CLM,AF  COMCO CHECK FOR VERY SMALL X
BCS,2  2A4 BRANCH IF LARGE POSITIVE
BCS,4  2A2 BRANCH IF LARGE NEGATIVE
LD,AF  ONE RETURN 1.0DO



2A1
2A2

2A3
2A4
3A1

3A3

4A1
4A3
4A4

3A4
3A5
4A6
4A8

4A9

3A6
3A7

3A8

4A11
4A13
4A14

LW,FL
FML , AF

LI,FL
FML , AF
LB,N
Al LN
BLZ

Al,N
BLZ
SLS,N
SLD,AF
AND , AF
AH,FL
Cl,FL
BAZ
EOR,FL
Cl,FL
BAZ
LI,N
STB,N
Cl,FL
BL
BANZ
FML , AF
STD,AF
FMS, AF
FSL ,AF
FML , AF
FSL ,AF
FML , AF
FSL ,AF
FML , AF
FSL ,AF
FML , AF
FSL ,AF
FML , AF
FSL,AF

BAZ

LCD,AF
RES

STD,AF
FML , AF
STD,AF
FMS , AF
FAL ,AF
FML , AF
FAL ,AF
FML , AF
FAL ,AF
FML , AF
FAL ,AF
FML , AF
FAL ,AF
FML , AF
FAL ,AF
FML , AF

LI,N
STB,N
Cl,FL
BL
BANZ
OR,AF1
B

BAZ

FML , AF
STD,AF
FMS , AF
FAL ,AF
FML , AF
FAL ,AF
FML , AF
FAL ,AF
FML , AF

0,LX
ONE
M20P1
3A1

0

20P1
AF
-X"4E"
3A3
ERDOMAIN
X"E*"
3A7

2

O,N
MASK
AF
X"200"
%+2
ONE
X"80*
3A6
X"BF*
AF
X*4100*
3A4
4A6
AF
TEMPO
MC6
C5
TEMPO

FOR COS(SMALL X)
INDICATE SIN(NEGATIVE)
CONVERT TO QUADRANTS, CHANGE SIGN
PROCEED
INDICATE SIN(POSITIVE)
CONVERT TO QUADRANTS
BIASED EXPONENT
CHECK FOR SIGNIFICANCE
BRANCH IF OK
ERROR
UNBIASED EXPONENT
BRANCH IF < 1/16 QUADRANT
MULTIPLY BY 4
SCALE B7
MOD 4 NUMBER OF QUADRANTS
NUMBER OF QUADRANTS WITH COS MOD
CHECK UPPER/LOWER SEMICIRCLE
SKIP IF UPPER
INVERT SIGN CHANGE FLAG
FRACTION : 0.5
BRANCH IF < 0.5
INSERT

EXPONENT
CHECK SIGN CHANGE AND EVEN/ODD QUAD.
BRANCH IF NO SIGN CHANGE
BRANCH IF ODD QUADRANT
H=F*F
COPY H
NEGATIVE

COSINE
*H,-C(1)

RETURN
BRANCH IF EVEN QUADRANT
NEGATIVE FOR SINE EXPANSION
PLACE
COPY F
H=F*F
COPY H
SINE

POLYNOMIAL
*H,+S(1)

*F
RETURN
INSERT
EXPONENT
CHECK SIGN CHANGE AND ODD/EVEN QUAD.
BRANCH IF NO SIGN CHANGE
BRANCH IF ODD QUADRANT
FORCE NON-ZERO MANT ISSA
NEGATIVE RESULT, USE SIN EXPANSION
BRANCH IF EVEN QUADRANT
H=F*F
COPY H
POSITIVE
COSINE
*H,+C(1)



FAL ,AF c2
FML,AF  TEMPO

FAL,AF  Cl1
FML,AF  TEMPO
FAL,AF  CO
B 0,LX RETURN
PAGE
*
*  DOUBLE PRECISION TANGENT FTAN
*
*  CONSTANTS
*
OPEN COMCO
BOUND 8
X4140  DATA X"41000000",FS"0.25" 1,.25
A9 DATA,8  FL"1.75402692800053906"
A8 DATA,8  FL"1.20545135789649175"
A7 DATA,8  FL"1.27837471033592976"
A6 DATA,8  FL"1.27300750870003719"
A5 DATA,8  FL"1.27324841140728890"
A4 DATA,8  FL"1.27326113329539502"
A3 DATA,8  FL"1.27343712586329919"
A2 DATA,8  FL"1.27508201993348727"
AL DATA,8  FL"1.29192819501250237"
AO DATA,8  FL"1.57079632679489662"
COMCO  DATA X"3A1BB67B" ,-X"3A1BB67B" +-RT(3)/16**7=0.64523921E-8
20P1 DATA X"40A2F983" ,X"6E4E4415" 2/P1=.636619772367581343
M20PI  DATA X"BF5D067C" ,X"91B1BBEB" -2/PI
SPACE 3
FTAN RES 0 ENTRY
CLM,AF  COMCO CHECK FOR VERY SMALL X
BCS,2 2Bl BRANCH IF LARGE POSITIVE
BCS,4 1Bl BRANCH IF LARGE NEGATIVE
B 0,LX TAN(SMALL X)=X
1B1 LILFL 1 INDICATE NEGATIVE X
FML,AF  M20PI CONVERT TO QUADRANTS, CHANGE SIGN
B 3B1 PROCEED
2B1 LI,LFL 0 INDICATE POSITIVE X
FML,AF  20PI CONVERT TO QUADRANTS
381 LB,N AF EXPONENT TO INDEX
CLM,AF  X4140 X : 1.0,0.25
BCS,4 6Bl BRANCH IF X<0.25
BCR,2 5Bl BRANCH IF X<1.0
CI,N X" 4E" CHECK MAGNITUDE
BL 4B1 BRANCH IF OK
B ERDOMAIN ERROR
4B1 SLS,N 2 MULTIPLY BY 4
SLD,AF  O,N SCALE B7
CW,AF  =X"01000000" CHECK ODD/EVEN QUADRANT
BAZ %+2 SKIP IF EVEN
AILFL 9 ODD QUAD - INVERT SIGN CHANGE
581 CW,AF  =X"00800000" - 0.5
BAZ %+3 SKIP IF < 0.5
LCD,AF  AF 1-FRACTION
EOR,FL =8 INVERT QUADRANT INDICATOR
LI,N X*40" INSERT
STB,N  AF EXPONENT
6B1 RES 0 PLACE
6B3 CW,AF  X4140+1 :0.25
BLE %+3 BRANCH IF OK
LI,N -1 INDICATE > 0.25
FSL,AF  HALF F-0.5
STD,AF  TEMPO COPY X
FML,AF  TEMPO Z=X*X
STD,AF  TEMP2 COPY Z
FML,AF A9 POLY-
FAL,AF A8 NOMIAL
FML,AF  TEMP2 OF ODD POWERS
FAL,AF A7
FML,AF  TEMP2
FAL,AF A6
FML,AF  TEMP2
FAL,AF A5
FML,AF  TEMP2
FAL,AF A4
FML,AF  TEMP2
FAL,AF A3

FML,AF  TEMP2



6B5
6B7

7B1
7B2

8B1

* ok ok o X X

X40
X20
ONE
FAR
FAR
1C2

1C3

1C5

2C1
3C1

4C1
5C1

6C1
7C1

8C1

FAL,AF A2

FML,AF  TEMP2
FAL.AF Al
FML,AF  TEMP2
FAL.AF  AO
FML,AF  TEMPO
Al N 0
BGEZ 6B5
LCD,BF  AF
FAL.BF  ONE
FAL.AF  HALF
FAL.AF  HALF
FDL.AF  BF
RES 0
CI,FL 5
BL 8B1
BAZ 7B1
LCD,BF  AF
B 7B2
LD,BF  AF
LD,AF  ONE
FDL,AF  BF
B 0,LX
BAZ 0,LX
LCD,AF  AF
B 0,LX
PAGE

DOUBLE PRECISION ARCSINE

DOUBLE PRECISION ARCCOSINE

CONSTANTS
BOUND 8
DATA X*40000000"

8 DATA FX"32.5B7"

M DATA X" 40FFFFFF", -1
SPACE 3

CCOS RES 0
OR,LX  X40
SPACE 3

CSIN RES 0
STD,AF  TEMP6
LCD.BF  TEMP6
BLEZ 1C5
CD,BF  ONE
BL 5C1
BE 3C1
B ERDOMAIN
CD,AF  ONE
BL 6C1
BG ERDOMAIN
CW,LX  X40
BAZ 2C1
LI,LAF 0
B 0,LX
LD,AF PI2
B 0,LX
CW,LX  X40
BAZ 4C1
LD,AF PI
B 0,LX
LCD,AF  PI2
B 0,LX
CW,BF  X40
BAZ 7C1
SLD,BF -1
AW,BF X208
LI,N X*40"
STB,N  AF
B 8C2
CW,AF  X40
BANZ 8C1
EQU %

FML,AF  BF
FAL.AF  ONEM
B oc1
SLD,AF -1

X
CHECK FOR 0.5
BRANCH IF NOT
-V (POSITIVE)
1-V
ADD
1.0D0
A-V)/(1+V)
PLACE
IFLAG : 5
BRANCH IF ABS(RESULT)<1
BRANCH IF NON-NEGATIVE RESULT
-p
PROCEED
P

RESULT

RETURN

RETURN 1F POSITIVE
CHANGE SIGN

RETURN

FARCSIN
FARCCOS

BIAS BIT
TO CORRECT BIAS AND ADD 1/2
1-2**(-56)

ARCCOSINE ENTRY
INDICATE ARCCOSINE

ARCSINE ENTRY
COPY X
-X
BRANCH IF X>=0.0DO
ABS(X) : 1.0DO
BRANCH IF LESS
BRANCH IF EQUAL
ERROR
X : 1.0D0
BRANCH IF LESS
ERROR IF GREATER
CHECK EN. IND.
BRANCH IF ASIN
ACOS(1)=0, LSH ALREADY O
RETURN
ASIN(1)=P1/2
RETURN
CHECK EN. IND.
BRANCH IF ASIN
ACOS(-1)=P1
RETURN
ASIN(-1)=-P1/2
RETURN
ABS(X) : 1/16
BRANCH IF LESS
OBTAIN
(1+ABS(X))/2
AND

1-ABS(X)
PROCEED
X : 1/16
BRANCH IF NOT LESS

-X*X
1-X*X
PROCEED
OBTAIN



AW,AF X208 (1+X)/2

LI,N X"40" AND
STB,N  BF 1-X
8c2 FML,AF  BF (1-X*X)/2
FAL,AF  AF 1-X*X
oc1 RES 0 PLACE
9C3 STW,LX  TEMP5 SAVE LINK
9c4 BAL,LX  FSQRT Y=RT(1-X*X)
10A2 LW,LX  TEMP5 RESTORE LINK
CW,LX  X40 CHECK FUNCTION INDICATOR
BANZ 10C3 BRANCH IF ACOS
LD,BF  AF 2ND ARG= Y
LD,AF  TEMP6 1ST ARG = X
10C5 B FARCTAN2 OBTAIN RESULT FOR ASIN
10C3 LD,BF  TEMP6 2ND ARG =X
10C4 B FARCTAN2 OBTAIN RESULT FOR ACOS
PAGE
*
*  DOUBLE PRECISION ARCTANGENT-1 ARGUMENT, 2 QUADRANT RESOLUTN. FARCTAN
* DOUBLE PRECISION ARCTANGENT-2 ARGUMENTS, 4 QUADRNT RESOLUTN. FARCTAN2
*
* CONSTANTS - DO NOT REORDER CONSTANTS
*
OPEN MASK,A4,A3,A2,Al,A0
BOUND 8
TABLE  DATA,8 O 0.0D0 ATAN(O)
ONE DATA,8 FL"1.0" 1.0D0
DATA X"401FD5BA" , X" 9AAC2F6E" .124354994546761435=ATAN(1/8)
PI2 DATA X*411921FB" ,X"54442D18" 1.57079632679489656=P1/2
DATA X*403EB6EB" ,X"F25901BB" .244978663126864154=ATAN(1/4)
Pl DATA X*413243F6" ,X"A8885A30" 3.14159265358979312
DATA X" 405BD865" ,X"07937BC2" .358770670270572220=ATAN(3/8)
Ad DATA X*401C37E9" ,X"6B3CICDF" .110228146248221286
DATA X*4076B19C" X" 1586ED3E" .463647609000806116=ATAN(1/2)
A3 DATA X*BFDB6DE9" ,X"65E1CA41" -.142854130388704964
DATA X*408F005D" ,X"5EF7F5A0" .558599315343562436=ATAN(5/8)
A2 DATA X*40333333" ,X"212A84EB" .199999995801153276
DATA X*40A4BC7D" ,X"1934F709" .643501108793284387=ATAN(3/4)
Al DATA X*BFAAAAAA® . X" AAACEB70" -.333333333331284232
DATA X*40B8053E" ,X"2BC2319E" .718829999621624505=ATAN(7/8)
AO DATA X*40FFFFFF" ,X"FFFFFFF5" .999999999999999840
DATA X*40CO0FDA" ,X"A22168C2" .785398163397448310=ATAN(1)
MASK DATA X" FFFE0000" MODULO 1/8
SPACE 3
FARCTAN RES 0 1 ARGUMENT ENTRY
LD,BF  ONE X=1.0DO
SPACE 3
FARCTAN2 RES 0 2 ARGUMENT ENTRY - USED BY
* FARCSIN, FARCCOS
1D1 AILAF 0 Y : 0.0
BG 10D1 BRANCH IF Y>0
BL 6D1 BRANCH IF Y<O
2D1 AILBF 0 X : 0.0
4p1 BG 0,LX Y=0, X>0, ATAN(Y/X)=0.0DO
BL 12D1 BRANCH IF X<O
B ERDOMAIN ERROR
6D1 AILBF 0 X:0
BGEZ 9D1 BRANCH IF X>=0
LI,FL 3 INDICATE 3RD QUADRANT
CW,AF  BF MSH(Y) = MSHCX)
B 13D2 PROCEED
9D1 LCD,AF  AF ABS(Y)
LI,FL 1 INDICATE 4TH QUADRANT
B 13D1 PROCEED
10D1 LI,LFL O ASSUME 1ST QUADRANT
AILBF 0O X : 0.0
BGEZ 13D1 BRANCH IF X>=0
1201 LI,LFL 2 INDICATE 2ND QUADRANT
LCD,BF  BF ABS(X)
13D1 CW,BF  AF MSHCX) = MSH(Y)
13D2 BGE 14D2 BRANCH IF FORMER >= LATTER
13022  AI,FL 8 INDICATE NORTH/SOUTH OCTANT
FDL,BF  AF U=X/Y
STD.BF  TEMPO COPY U
LW,AF  TEMPO COPY MSH(U)
B 15D1 PROCEED
14D2 FDL,AF  BF U=Y/X

STD,AF  TEMPO COPY U



15D1

13D23

16D1
*  ABOVE
16D12

16D14
16D15
16D2

16D22

16D23
16D3

16D32
16D33
16D4

16D42

16D5

* ook ok o X X

CimC1i
MCcC

A4

A3

A2

Al

AO
TWENTYS8

FSINH

2E1
2E3

2E4

FAS,AF
Al AF

AND , AF
LH,N

FSS,AF
LI,AF1
LCD,BF
FML ,BF
FSL,AF
FSL ,BF
FDL ,AF
STD,AF
FML , AF
STD,AF
FML , AF
FAL ,AF
FML , AF
FAL ,AF
FML , AF
FAL ,AF
FML , AF
FAL ,AF
FML , AF
FAL ,AF

Cl,FL
BL

BAZ
FAL ,AF
Al ,FL
BGZ

B
FSL,AF
Al ,FL
BEZ

B

BAZ
FSL,AF
Al FL
BEZ

B

RES

Al FL
BEZ
LCD,AF
B

PAGE

CONSTANTS

OPEN
BOUND
DATA
DATA
DATA
DATA
DATA
DATA
DATA,8
DATA
SPACE
RES
CLM, AF
BCR,6
B

CLM, AF
BCS,8
BCS,1
STD,AF
FML , AF
STD,AF
FML , AF
FAL ,AF
FML , AF
FAL ,AF

ONE
X*10000*
MASK
AF
ONE

0

AF
TEMPO
TEMPO
ONE
BF
TEMPO
TEMPO
TEMP2
A4

A3
TEMP2

TEMPO

SCALE U

ROUND TO

NEAREST EIGHTH
INDEX TO TABLE
Y

CLEAR LSH

-V

-V*U
V-U

DENOMINATOR
(U-V)/(U*V+1.0D0)=Z
CoPY” Z

U=z*z

COPY U
POLYNOMIAL

EXPANS 10N

*U+A(1)

4

TABLE-X"4110"-X"4110" ,N DATAN=TABLE(J)+DATAN(Z)
HEX CORRECTIONS COMPENSATE FOR 1.0 ADDED TO INDEX ABOVE

6
16D3
16D2
P12
-10
16D5
0,LX
P12
-8
16D5
0,LX
16D4
Pl
-2
16D5
0,LX
0

0
0,LX
AF
0,LX

DOUBLE PRECISION HYPERBOLIC SINE
DOUBLE PRECISION HYPERBOLIC COSINE

A4 ,A3,A2,A1,A0

8

CHECK OCTANT AND SIGN OF X
BRANCH IF EAST/WEST OCTANT
BRANCH IF X POSITIVE

+P1/2

BRANCH 1F Y NEGATIVE
RETURN
-P1/2

BRANCH IF Y POSITIVE
RETURN

BRANCH IF X POSITIVE
-PI

BRANCH IF Y POSITIVE
RETURN
PLACE

RETURN IF Y POSITIVE
CHANGE SIGN
RETURN

X"42AF5DC3" ,-X"42AF5DC3" +-175.36628-
-X"404285FC" ,X"404285FC" -+ 0.26

X*"3C2E4DF9" ,X"BDAQEEDB" .275996875723123788D-5
X"3DDOOCEF™ ,X"963EG9E9" .198412447744192579D-3
X*"3F2222227 ,X"228C9C82" _833333333938590834D-2
X"402AAAAA™ , X" AAAA9C45" .166666666666615519

FL"1.0"
FS®28.0"
3

0

CimvmC1
2E1
ERDOMAIN
MCC

7E1

4E1
TEMP4
TEMP4
TEMP6
A4

A3
TEMP6
A2

1.0D0
28.0

HYPERBOLIC SINE ENTRY
ABS(X) : 175.36628-
BRANCH IF OK

ERROR

ABS(X) : 0.26
BRANCH IF X > 0.26
BRANCH IF X < -0.26
COPY X

Z=X*X

COPY Z

POLYNOMIAL

OF

ODD POWERS OF X

FSINH
FCOSH



FML,AF  TEMP6
FAL,AF Al
FML,AF  TEMP6
FAL,AF  AO
FML,AF  TEMP4 FINAL FACTOR
B 0,LX RETURN
4E1 FML,AF  MLN2INV X=X/LN(2)
STW,LX  TEMP4 SAVE LINK
4E2 CW,AF  TWENTYS X : 28.0
BL 6E1 BRANCH IF RECIPROCAL 1S SIGNIFICANT
FSL,AF  ONE TO DIVIDE RESULT BY 2.0DO
5E1 BAL,LX  FEXP1 OBTAIN ABS(RESULT)
LCD,AF  AF SET NEGATIVE SIGN
5E3 B *TEMP4 RETURN
6E1 BAL,LX  FEXP1 OBTAIN 2**X
LCD,BF  ONE -1.0
FDL,BF  AF —1.0/2%*X
FAL,AF  BF 2%*X-1.0/2%*X
FML,AF  MHALF RESULT
6E3 B *TEMP4 RETURN
7E1 FML,AF  LN2INV X=X/LN(2)
7E2 CW,AF  TWENTYS X : 28.0
BL 8E1 BRANCH IF RECIPROCAL IS SIGNIFICANT
7E3 FSL,AF  ONE TO DIVIDE RESULT BY 2.0DO
7E4 B FEXP1 OBTAIN RESULT
8E1 RES 0 PLACE
8E3 STW,LX  TEMP4 SAVE LINK
8E4 BAL,LX  FEXP1 OBTAIN 2**X
LCD,BF  ONE -1.0
9E7 FDL,BF  AF -1.0/2%*X
FAL,AF  BF 2%%X=1.0/2%*X
FML,AF  HALF RESULT
8E6 B *TEMP4 RETURN
SPACE 3
FCOSH  RES 0 HYPERBOLIC COSINE ENTRY
LAD,AF  AF ABS(X)
CW,AF  CImC1 X : 175.36628-
BG ERDOMAIN BRANCH IF RESULT OVERFLOWS
FML,AF  LN2INV X=X/LN(2)
9E2 CW,AF  TWENTYS X : 28.0
BGE 7E3 BRANCH IF X >= 28.0
9E5 STW,LX  TEMP4 SAVE LINK
9E6 BAL,LX  FEXP1 OBTAIN 2**X
LD,BF  ONE 1.0
B 9E7 PROCEED
PAGE
*
* DOUBLE PRECISION HYPERBOLIC TANGENT FTANH
*
*  CONSTANTS
*
OPEN AA,BB,CC,DD,EE
BOUND 8
KMK DATA X*4213687B",-X"4213687B" +-28LN(2)=19.408121
CMC DATA X*4058B90C" , -X"4058B90C" +-LN(2)/2=0.34657359
20LN2  DATA X*412E2A8E" ,X"CA5705FC" 2/LN(2)=2.88539008177792682
M20LN2  DATA X*BED1D571" ,X"35A8FA04" -2/LN(2)
AA DATA,8 FL"3465.0" 3465.0D0
BB DATA,8 FL"189.0" 189.0D0
cc DATA,8 FL"10395.0" 10395 .0D0
DD DATA,8 FL*1260.0" 1260.0D0
EE DATA,8 FL"21.0" 21.0D0
SPACE 3
FTANH  RES 0 ENTRY
CLM,AF  KMK ABS(X) : 28LN(2)
BCR,6  2F1 BRANCH IF LESS
BCS,2  1F1 BRANCH IF X IS POSITIVE
LCD,AF  ONE X<-28LN(2), RESULT=-1.0DO
B 0,LX RETURN
1F1 LD,AF  ONE X>28LN(2), RESULT=1.0DO
B 0,LX RETURN
2F1 CLM,AF  CMC ABS(X) : LN(2)/2
BCS,2  4F1 BRANCH IF X>LN(2)/2
BCS.,4  5F1 BRANCH IF X<-LN(2)/2
3F2 STD,AF  TEMP4 COPY X
FML,AF  TEMP4 Y=X*X
STD,AF  TEMP6 COPY Y
FML,AF  EE



FAL ,AF DD
FML,AF  TEMP6

FAL.AF  CC Q = C+Y*(D+Y*E)
LD,BF  TEMP6
FAL,BF BB
FML.BF  TEMP6
FAL.BF  AA
FML.BF  TEMP6 P=Y*(A+Y*(B+Y))
FAL.BF  AF P+Q
FML.,AF  TEMP4 X*Q
FDL.AF  BF RESULT
3F4 B 0,LX RETURN
4F1 FML,AF  20LN2 Y=2*X/LN(2)
4F3 STW,LX TEMP4 SAVE LINK
AF4 BAL.LX  FEXP1 OBTAIN 2**Y = EXP(2*X)
FAL.AF  ONE Y=EXP(2*X)+1.0D0
LCD.BF  ONE
FDL.BF  AF -1.0D0/Y
LD,AF HALF
FAL,AF  BF 0.5D0-1.0D0/Y
FAL.AF  AF RESULT
AF6 B *TEMP4 RETURN
5F1 FML,AF  M20LN2 Y=2*X/LN(2)
5F3 STW,LX TEMP4 SAVE LINK
5F4 BAL.LX  FEXP1 OBRAIN 2**Y = EXP(-2*X)
FAL.AF  ONE Y=EXP(-2*X)+1.0D0
LD,BF  ONE
FDL,BF  AF 1.0D0/Y
LCD.,AF  HALF
FAL.AF  BF 1.0D0/Y-0.5D0
FAL.AF  AF RESULT
5F6 B *TEMP4 RETURN
PAGE
*
* DOUBLE PRECISION INVERSE HYPERBOLIC SIN FARCSINH
* DOUBLE PRECISION INVERSE HYPERBOLIC COSINE FARCCOSH
* DOUBLE PRECISION INVERSE HYPERBOLIC TANGENT FARCTANH
*
*
FARCSINH EQU % INVERSE SINH ENTRY
STW,LX  LINKTEMP SAVE LINK
STD,AF  TEMP6 SAVE X
BAL.LX  FCIRC4 SQRT (X**2+1)
FAL.AF  TEMP6 X+SQRT(X**2+1) >=0
BGZ 171 IF X+SQRT(X**2+1) 1S NEAR O,
LCD,AF  TEMP6 (AS IT WOULD BE FOR X<<0),
FSL.AF  TEMP6 THEN ARCSINH(X)=-LOG(-2*X).
BAL.LX FLOG
LCD.AF  AF
B *|_INKTEMP
171 BAL,LX  FLOG ARCSINH(X)
B *LINKTEMP RETURN
*
FARCCOSH EQU % INVERSE COSH ENTRY
STW,LX  LINKTEMP SAVE LINK
STD,AF  TEMP6 SAVE X
BAL.LX  FCIRCM4 SQRT(X**2-1), ABS(X)>=1
FAL.AF  TEMP6 X+SQRT(X**2-1) >=1 OR <=-1
BAL.LX FLOG ARCCOSH(X) >=0 (OR DOMAIN ERR)
B *L_INKTEMP
*
FARCTANH EQU % INVERSE TANH ENTRY
STW,LX  LINKTEMP SAVE LINK
FSL.AF  ONE X-1
STD,AF  TEMP6
FAL.AF  TWO X+1
FDL.AF  TEMP6 (X+1)/(X-1)  (NEGATIVE)
LCD.,AF  AF A+)7(1-x)
BAL.LX FLOG 2*ARCTANH(X)
FML,AF  HALF ARCTANH(X)
B *|_INKTEMP RETURN
PAGE
*
* SPECIAL CIRCULAR FUNCTIONS:
*
*  SQRT(X**2 -1) FCIRCM4
*  SQRT(X**2 +1) FCIRC4
*

SQRT(1- X**2) FCIRCO



*

FCIRCM4 EQU % SQRT(X**2-1) ENTRY
CLM,AF  HIGHSQ
BCR,9 271 IF ABS(X) LARGE ENOUGH,
LAD,AF  AF USE F(X)=ABS(X).
B 0,LX
271 FML,AF  AF X*%*2
FSL,AF  ONE X**2-1
B FSQRT COMPUTE SQRT AND RETURN
*
FCIRC4  EQU % SQRT(X**2+1) ENTRY
CLM,AF  HIGHSQ
BCR,9 272 IF ABS(X) LARGE ENOUGH,
LAD,AF  AF USE F(X)=ABS(X).
B 0,LX
272 FML,AF  AF X**2
FAL,AF  ONE X**2+1
B FSQRT COMPUTE SQRT AND RETURN
*
FCIRCO  EQU % SQRT(1-X**2) ENTRY
FML,AF  AF X**2
LCD,AF  AF —X**2
FAL,AF  ONE 1-X**2
B FSQRT COMPUTE SQRT AND RETURN
*
BOUND 8
HIGHSQ  DATA -X"47100000" , +X"47100000"
PAGE
*
* DOUBLE PRECISION EXPONENTIAL FEXP
* DOUBLE PRECISION NEGATIVE POWER OF TWO FEXP2
* DOUBLE PRECISION POSITIVE POWER OF TWO FEXP1
*
*  CONSTANTS
*
OPEN TABLE
BOUND 8
TABLE  DATA,8 FL"2",FL"4" ,FL"8",FL"16"
DATA,8 FL*-2",FL"-1" ,FL"-.5",FL"-.25"
BIG DATA X"46100000" ,X*80000000" TO SCALE INTEGER & ROUND
CIMC2  DATA X"42AEACAF" ,X"BD4C20D9" 174.67308,-179.87169
LN2INV  DATA X"41171547" ,X"652B82FE" 1.44269504088896341=1/LN(2)
MLN2INV ~ DATA X"BEESEAB8" ,X"9AD47D02" -1/LN(2)
P00 DATA,8  FL*1513.9067990543389159"
PO1 DATA,8  FL*20.202065651286927228"
P02 DATA,8  FL*-0.023093347753750233624"
Q00 DATA,8  FL*4368.2116627275584985"
Q01 DATA,8  FL*233.18421142748162379"
MHALF ~ DATA,8 FL*-.5"
HALF DATA,8 FL*0.5"
SPACE 3
FEXP RES 0 MAIN ENTRY
CLM,AF  C1MC2 CHECK RANGE
BCR.6 261 BRANCH IF OK
BCS,4  1G1 UNDERFLOW
B ERDOMAIN ERROR
161 SD,AF  AF SET UNDERFLOW RESULT TO 0.0DO
B 0,LX RETURN
261 RES 0 PLACE
263 AlLLAF 0 X : 0.0
BGEZ 461 BRANCH IF X NON-NEGATIVE
FML,AF  MLN2INV X=-X/LN(2)
SPACE 3
FEXP2  RES 0 NEGATIVE POWER OF 2.0 ENTRY
* USED BY FFPOWER
361 LI,N 1 INDICATE NEGATIVE X
B 661 PROCEED
461 FML,AF  LN2INV X=X/LN(2.)
SPACE 3
FEXP1  RES 0 POSITIVE POWER OF 2.0 ENTRY
* USED BY FSINH, FFPOWER
561 LI,N 0 INDICATE POSITIVE X
661 STD,AF  TEMPO COPY X
FAL,AF  BIG SCALE INTEGER
LI,AF1 0 CLEAR FRACTION
LD,CF  AF COPY J
FSS,AF  BIG NORMAL 1ZE J
FSL,AF  TEMPO -U, POST SHIFTS



STD,AF  TEMPO COPY -U
761 FML,AF  TEMPO V=U*U
STD,AF  TEMP2 COPY V
LD,BF  TEMP2 COPY V
FAL,BF  QO1 RATIONAL
FML,BF  TEMP2
FAL.BF QOO
FML,AF  PO2
FSL,AF  PO1 APPROX IMAT 10N
FML,AF  TEMP2
FSL,AF  POO
FML,AF  TEMPO
861 EXU OPN,N -+ U
FDL,AF  BF +- (2.0 ** (+-U) )/2.0 -+ 0.5
FSL,AF  HALF-2,N +- (2.0 ** (+-U) )/2.0
SLD,CF -2 J/4
SLS.CF 24 POSITION J/4 TO EXPONENT
AW,AF  CF 16%*( +- J/4)
OR,N CF1
SCS,N 2 MOD(J/4)
961 FML,AF  TABLE,N FINAL FACTOR
963 B 0,LX RETURN
OPN FSL,BF  AF
FAL.BF  AF
PAGE
*
*  DOUBLE PRECISION NATURAL LOGARITHM FLOG
* DOUBLE PRECISION BASE 2 LOGARITHM FLOG2
*
*  CONSTANTS
*
OPEN c6,C5,C4,C3,C2,C1,C0,D4,D3,D2,D1,MASK
BOUND 8
FOURRT2 DATA X*415A8279" ,X"99FCEF32" 5.65685424949238019=4RT(2)
C6 DATA X*437C60DA" , X" FF254B2A" 1990.05346598213023
c5 DATA X"432176F9" ,X"A61B2FED" 535.435949426841753
ca DATA X*42A427D5" ,X"CF33479E" 164 .155606222171279
c3 DATA X" 4234C2EA" ,X"CF2396D6" 52.7613954030883501
c2 DATA X*4212776C" ,X"516A782D" 18.4664965519843255
c1 DATA X"417B1C27" ,X"70E727E0" 7.69437355139461230
Co DATA X*415C551D" , X" 94AEOBFD" 5.77078016355585460
D4 DATA X*403920FC" ,X"72219AEB" .223159578193740481
D3 DATA X*40492475" ,X"F6A71ECB" .285712597578022078
D2 DATA X" 40666666 ,X"6BBA27A8" .400000001240327858
D1 DATA X" 40AAAAAA" . X" AAAASOES" .666666666666347771
TWO DATA,8 FL"2.0"
LN2 DATA X*40B17217" ,X"F7D1CF7A" .693147180559945309=LN(2)
coc1i DATA X"411185F1" ,X"40E9CA3B" 1.095,1/1.095=0.913242
MASK DATA X" 80FFFFFF" MANT I SSA
X44 DATA X" 44000000" EXPONENT
QTR DATA X*400000" 0.25B7
SPACE 3
FLOG2  RES 0 LOG BASE 2.0 ENTRY
* USED BY FFPOWER
Al,LX  X"80000" INDICATE LOG BASE 2
FLOG RES 0
1H3 LF1 0 SET FF=0, POST SHIFTS POSSIBLE
CLM,AF  COC1 X:1.095,1/1.095
BCS,6  3H1 BRANCH IF OUTSIDE INTERVAL
FSL,AF  HALF X-1.0DO
FSL,AF  HALF RETAINING SIGNIFICANCE
LD,BF  AF COPY X-1
FAL,BF  TWO X+1
FDL,AF  BF Z=(X-1)/(X+1)
STD,AF  TEMPO COPY Z
2H1 FML,AF  TEMPO Y=7*Z
STD,AF  TEMP2 COPY Y
FML,AF D4 P
FAL,AF D3 0
FML,AF  TEMP2 LY-
FAL,AF D2 NOMIAL
FML,AF  TEMP2 OF
FAL,AF D1 oDD
FML,AF  TEMP2 POWERS
FAL,AF  TWO OF
FML,AF  TEMPO z
2H3 BDR,LX  0,LX RETURN IF NATURAL LOGARITHM
FML,AF  LN2INV CONVERT TO BASE 2.0



B 1,LX
3H1 LB,CF AF
SLS,CF 10
AND,AF  MASK
3H2 BGZ 3H3
B ERDOMAIN
3H3 RES 0
CW,AF  HALF
BANZ 6H1
Al,CF  -X"10180"
CW,AF QTR
BANZ 7H1
CW,AF  TWO
BANZ 4H1
SLD,AF 2
Al,CF  X"10180"-X"10380"
B 7H1
4H1 SLD,AF 1
AlL,CF  X"10180"-X"10280"
B 7H1
6H1 SLD,AF -1
AI,CF  -X"10080"
7H1 EOR,CF  X44
SFS,CF 5
LI,CF1 0
AD,AF  FOURRT2
LCD,BF  FOURRT2
FDL,BF  AF
FAL,BF  HALF
STD,BF  TEMPO
FML,BF  TEMPO
STD,BF  TEMP2
LD,AF_ C6
FML,AF  TEMP2
FAL,AF  C5
FML,AF  TEMP2
FAL,AF  C4
FML,AF  TEMP2
FAL,AF  C3
FML,AF  TEMP2
FAL,AF  C2
FML,AF  TEMP2
FAL,AF  C1
FML,AF  TEMP2
FAL,AF  CO
FML,AF  TEMPO
FAL,AF  CF
7H3 BIR,LX 0,LX
FML,AF  LN2
B -1,LX
PAGE
*
*
* DYADIC LOGARITHM
*
* CALLED WITH LEFT ARG
*
*
FFLOG  EQU %
STD,BF  TEMP6
STW,LX  LINKTEMP
BAL,LX  FLOG
XW,AF  TEMP6
XW,AF1  TEMP7
BAL,LX  FLOG
FDL,AF  TEMP6
B *L INKTEMP
PAGE
*
* DOUBLE PRECISION SQUARE ROOT
*
*  CONSTANTS
*
OPEN AA,BB,CC,DD
X80F DATA X" 80FFFFFF
AA DATA X" 1BE10000"
BB DATA X"907C0"
cc DATA X" 12E20000°

RETURN, BDR HAS REDUCED LX BY 1
EN=EXPONENT

SCALE B21

EM=MANTISSA

ERROR
PLACE

EM:0.5

BRANCH IF 0.5<=EM<1
REMOVE BIAS, SUBTRACT 1.5
EM:0.25

BRANCH IF 0.25<=EM<0.5
EM:0.125

BRANCH IF 0.125<=EM<0.25
EM=EM*4.0DO

SUBTRACT 3.5

PROCEED

EM=EM*2.0DO

SUBTRACT 2.5

PROCEED

EM=EM*0.5D0

REMOVE BIAS, SUBTRACT 0.5
INSERT EXPONENT

NORMAL I ZE

CLEAR LSH OF EN
EM+4*SQRT(2.)

—4*SQRT(2.)

Y-0.5D0

Y

COPY Y

Z=Y*Y

COPY Z

POLYNOMIAL

DLOG2(X)

RETURN 1F LOG BASE 2

CONVERT TO NATURAL LOGARITHM
RETURN, BIR HAS INCREASED R6 BY 1

FFLOG
IN AF/AF1 AND RIGHT ARG IN BF/BF1.

RESULT 1S RETURNED IN AF/AF1. LINK IS LX.

DYADIC LOG ENTRY
SAVE B

LOG(A)
SAVE 1T, RESTORE B

LOG(B)
LOG(B)/LOG(A) = LOG BASE A OF B
RETURN

FSQRT

-108902
.03527451
-07376



DD
FSQRT

2K7

2K5

2K6

2K3
2K4

2K1
2K2

* ok ok ¥

*

MEXPOV
EXPOV

FFPOWER

1L1

2L1

4L1
4L5

4L6

DATA
SPACE
RES
LI,N
LB,BF
AND , AF
BGZ
BEZ

B
CW,AF
BANZ
STD,AF
SLD,AF
STD,AF
LW, AF
BDR,N
STD,AF
SLD,AF
STD,AF
LH,AF1
Cl,AF1
BANZ
MH,AF1
AW, AF1
B
MH,AF1
AW, AF1
STW,AF1
FDS,AF
AW, AF
XW,AF
LW,AF1
FDL ,AF
AD,AF
XW,AF
XW,AF1
OR,AF
FDL ,AF
AD,AF
SCS,BF
Al ,BF
BGEZ
SLD,AF
BIR,BF
SLD,AF
STB,BF
B

PAGE

CONSTANTS

DATA
DATA
SPACE
RES
STW,LX
STD,BF
Al ,AF
BGZ
BLZ

Al ,BF
BGZ
BEZ

B
STD,AF
LD,AF
BAL, LX
B
CI,Al
STCF
LCD,AF
RES
BAL,LX
LI,LX
FML , AF
BGEZ

X"D5A80"
3

0

2

AF
X80F
2K7
0,LX
ERDOMAIN
=X"00C00000"
2K5
TEMP2
2
TEMPO
TEMP2
2K6
TEMPO
-2
TEMP2
TEMPO
X"80"
2K3
AA

BB
2K4
cc

DD
TEMP4
TEMP4
TEMP4
TEMPO
TEMP1
TEMPO
TEMPO
TEMP2
TEMP3
=X"10000000"
TEMP2
TEMP2
-1
X"20"
2K1
-4,N
2K2
-2,N
AF
0,LX

X*43103800"
X" 42FC0000"
3

0
LINKTEMP
TEMP6

0

aL1

2L1

0

0,LX

2M1
ERDOMAIN
TEMP4

BF

F21
ERDOMAIN
1
LINKTEMP
TEMP4

0

FLOG2
WA(7L2)
TEMP6
6L1

.05216

ENTRY, USED BY FARCSIN, FARC
RESET FLAG

COPY EXPONENT
EXTRACT MANTISSA
BRANCH IF OK

RETURN O FOR DSQRT(0)
ERROR

BRANCH IF

HI SCALE

LO SCALE

*4

HI SCALE

RESTORE LO

SET FLAG AND JOIN

HI SCALE

/4

LO SCALE

HI SCALE MSQTR

BRANCH IF

HIEST SCALE

LINEAR

APPROX IMAT 10N

JOIN

LINEAR

APPROX IMAT 10N

SQRT/8

FIRST

NEWTON

SQRT

74

SECOND

NEWTON

SQRT
/2

FOR EXPONENT GARBAGE
THIRD

NEWTON

HALVE EXPONENT,REMAINDER TO
FIX BIAS, CHECK REMAINDER
BRANCH IF NO REMAINDER
MULTIPLY BY

2 OR 4 AND JOIN

NOP OR DIVIDE BY 2
INSERT EXPONENT
RETURN

DOUBLE PRECISION RAISED TO A DOUBLE PRECISION POWER

259.5
252.0

ENTRY
SAVE LINK
COPY Y
X 2 0.0
BRANCH
BRANCH
Y - 0.0
RETURN 0.0DO FOR O**POSITIVE
X=Y=0, X**Y=1
ERROR

SAVE X

Y HAD BETTER BE AN

IF X > 0.0
IF X < 0.0

INTEGER

(ERROR IF NOT)
CHECK Y FOR ODD/EVEN = FNEG
SAVE FNEG
ABS(X)
PLACE
OBTAIN LOG BASE 2 OF X
FORCE RETURNS BELOW
Y*LOG2(X)
BRANCH IF RESULT >= 1.0DO

COoSs

BIT O

FFPOWER



LCD,AF  AF ABS(Y*LOG2(X))
CW,AF  MEXPOV CHECK FOR UNDER FLOW
5L1 BL FEXP2 BRANCH IF OK
SD,AF  AF UNDERFLOW RESULT = 0.0DO
5L2 B *L INKTEMP RETURN
6L1 CW,AF  EXPOV CHECK FOR OVERFLOW
7L1 BL FEXP1 BRANCH IF OK
B ERDOMAIN ERROR
712 RES 0 PLACE
7L4 LC L INKTEMP FNEG
BAZ *L INKTEMP RETURN IF RESULT IS POSITIVE
LCD,AF  AF SET RESULT NEGATIVE
B *L INKTEMP RETURN
PAGE
*
* DOUBLE PRECISION RAISED TO AN INTEGER POWER FIPOWER
*
FIPOWER RES 0 ENTRY
AlLLAF 0 X :0
BNEZ M1 BRANCH IF X NE O
Al,LBI 0O J:0
BGZ 0,LX RETURN 0O IF J<O
BEZ 2M1 X=J=0, X**J=1
B ERDOMAIN ERROR
M1 Al,BI 0 J:0
BGZ 5M1 BRANCH IF J>0
BLZ 3M1 BRANCH IF J<0
2M1 LD,AF  ONE RESULT = 1.0DO
B 0,LX RETURN
3m1 STD,AF  TEMPO
LD,AF  ONE X=
FDL,AF  TEMPO 1.0
LCW,BI  BI J=-J
B 5M1 ENTER LOOP
am1 SLS,BI -1 J=3/2
FML,AF  AF X=X*X
5M1 c1,BlI 1 CHECK J FOR ODD/EVEN
BAZ am1 LOOP IF EVEN
BE 0,LX RETURN IF J=1
LD,CF  AF COPY X
B 7M1 ENTER LOOP
6M1 FML,AF  CF CURRENT POWER IS A FACTOR
7M1 SLS,BI -1 J=3/2
FML.CF  CF X=X*X
c1,BlI 1 CHECK J FOR ODD/EVEN
BAZ 7M1 LOOP IF EVEN - NO FACTOR THIS TIME
BNE 6M1 LOOP IF J>1
FML,AF  CF FINAL FACTOR
B 0,LX RETURN
PAGE
*
* INTEGER RAISED TO AN INTEGER POWER 1 1POWER
*
*  CONSTANTS
*
BOUND 8
ONEM1  DATA 1,-1 +- 1
SPACE 3
1IPOWER RES 0 ENTRY
CLM,Al  ONEM1 ABS(I) : 1
BCS.,6  3N1 BRANCH IF GREATER
BCR,3  0,LX RETURN 1 IF I=1
BCS,8  2N1 BRANCH IF 1=0
cl,Bl 1 CHECK POWER FOR ODD/EVEN
BANZ 0,LX RETURN -1 IF ODD
N1 L1,Al 1 RESULT = 1
B 0,LX RETURN
2N1 AlL,BI 0O J:o0
BGZ 0,LX RETURN O FOR O**POSITIVE
BEZ N1 1=J=0, 1**J=1
B ERDOMAIN ERROR
3N1 AlL,BI 0O J:0
BGZ 6N1 BRANCH IF J>0
BEZ N1 BRANCH IF J=0
B INTGOVFL WONT FIT AS INTEGER
5N1 SLS,BI -1 J=J/2
MW,AL AL 1=1*1

BOV INTGOVFL

CHECK FOR OVERFLOW



6N1

7N1
8N1

* F %k

TEMPS
*

TEMPO
TEMP1
TEMP2
TEMP3
TEMP4
TEMPS
TEMP6
TEMP7
LINKTEMP
*

*

NTEMPS
27

Cl1,Bl
BAZ
BE
LW,N
LW, Bl

MW, Al
BOV
SLS,N
MW, BI
BOV
CI,N
BAZ
BNE
MW, Al
BOV

PAGE

TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP

SET
END

1

5N1

0,LX

Bl

Al

8N1

Bl
INTGOVFL
-1

Bl
INTGOVFL
1

8N1

7N1

Bl
INTGOVFL
0,LX

ERROR,X"F",TLOC>9
TLOC

CHECK J FOR ODD/EVEN

LOOP IF EVEN

RETURN 1F J=1

MOVE J

COPY 1

ENTER LOOP

CURRENT POWER IS A FACTOR
CHECK FOR OVERFLOW

J=J/2

I=1*1

CHECK FOR OVERFLOW

CHECK J FOR ODD/EVEN

LOOP IF EVEN - NO FACTOR THIS TIME
LOOP IF J>1

FINAL FACTOR

CHECK FOR OVERFLOW

RETURN

LINK TEMP

"TOO MANY TEMPS*

uo7-0014
u07-0015






ook ok o X X X

*
*
*

TITLE
PAGE

EXTERNAL

DEFINITIONS

DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF

REFERENCES

REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF

"OPR-B00,08/22/73,DWG702985"

COMMUNICATION

BALCOMP
BASEADR
CHAREQ
COMPINST
CONVTABL
DIVZERO
DTYPEF
DTYPEIF
DTYPEIF1
DTYPEIF2
DXDRIVER
DXTABLE
EXECUTE
FLOTINF
FLOTO
FLOTO1
FLOT1
FLOT2
GENLOAD
GENLOADT
GXSEGDL1
GXSEGINI
GXSEGML
GXSTEXC1
GXSTEXEC
INTGOVFL
LFADR
LFLGLADR
LFLGLCNT
LFRANK
LFSIZE
LFTEMP
LFTYPE
LOADINST
LODBINST
LOOPLOC
MNOP
MTYPEF
MXDRIVER
OPR@
RSADR
RSRANK
RSSIZE
RSTYPE
RTADR
RTRANK
RTSIZE
RTTEMP
RTTYPE
SETADR
SETADRS1
STCCSEQ
STMPINST
STORINST
TYPETEMP

ALOCHNW
ALOCRS
BITMASK
CIRCULAR
CLOADLNK
COPTRIG
CSETLNK
CSTORLNK
CTYPELNK
DCATEN
DCOMPRES

"BAL,LX FFCOMPAR®™ INSTRUCTION
BASE ADR FOR SHORT ADR OFFSETS
CHARACTER EQUAL/NOT EQUAL
COMPARE INST TABLE
TYPE CONVERSION CODE TABLE
DIVIDE BY ZERO TRAP ROUTINE
DYACIC FLOT TYPE SETUP
INTG/FLOT TYPE SETUP

* (ALT. ENTRY)

* (ALT. ENTRY)
DYADIC EXECUTION DRIVER
DYADIC OP ROUTINE ENTRY TABLE
EXECUTE XSEG
FLOATING POINT INFINITY
FLOATING POINT 0.0
FLOATING POINT 0.0, 1.0
FLOATING POINT 1.0
FLOATING POINT 2.0
GEN LOAD BY RSTYPE
GEN LOAD TO TEMP
GEN DYADIC LOAD (ALT. ENTRY)
GEN XSEG INITIALIZATION
GEN MONADIC LOAD
GEN STORE/EXECUTE (ALT. ENTRY)
GEN XSEG STORE; EXECUTE XSEG
INTEGER OVERFLOW (DOMAIN CHANGE)
LEFT ARG ADDRESS
LEFT LOGICAL ADDRESS
LEFT LOGICAL BIT COUNT
LEFT ARG RANK
LEFT ARG SIZE
LEFT ARG VALUE TEMP
LEFT ARG TYPE
LOAD INSTRUCTION TABLE, BY TYPE
LOAD 2ND ACCUM INST TABLE
LOOP LOCATION
MONADIC NO OP ROUTINE
MONADIC FLOT TYPE SETUP
MONADIC EXECUTION DRIVER

START OF PROCEDURE
RESULT ADDRESS
RESULT RANK
RESULT SIZE
RESULT TYPE
RIGHT ARG ADDRESS
RIGHT ARG RANK
RIGHT ARG SIZE
RIGHT ARG VALUE TEMP
RIGHT ARG TYPE
SET UP ARG ADR CELL
SET UP ADDRESS(ES), SEQUENTIAL
STORE CC CODE SEQ
STORE IN TEMP INST TABLE
STORE INSTRUCTION TABLE
TYPE TEMP

ALLOCATE HEADER AND N WORDS
ALLOCATE RESULT DATA BLOCK
LOGICAL BIT SELECTION TABLE
CIRCULAR FUNCTION EVAL
DERAIL LINK FOR GXSEGDL
COMPOSITE OP TRIGGER

DERAIL LINK FOR DSETUP
DERAIL LINK FOR GXSTEXEC
DERAIL LINK FOR DTYPEIF
DYADIC CATENATE OP ROUTINE
DYADIC COMPRESS OP ROUTINE

u08-0004



REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
PAGE

EMBLY

* ok o X X
>
(0]
()]

SYSTEM
PROGSECT CSECT
OPR@ RES
BASEADR EQU
*

* REGISTERS

*

IX EQU
1X1 EQU
N EQU
X EQU

T EQU

DDEAL
DDECODE
DDROP
DENCO