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BASE-LI¥IT MEMORY LAYOUT

STATIC MEMORY CONTAINS :

1) INTRINSIC COMMON BLCCKS» CONSISTING QOF:
A. OVERFLOW/DIVIDE-8Y~ZERQC MASK,
Be STATEMENT NUMBER,
C. ODEBUG INTERFACE TABLE ADDRESS»
D. ENVIRONMENT NUCLEUS BLOCK ACDRESS»
E. SEGMENT DICTIONARY ADCRESS,
F. ©DATA CICTIONARY ACDRESS,
G. CODE SEGMENT NUMBER»
Hs 170 BUFFER»
I. OTHER I/0 POINTERS ANC VARIABLES KXNOWN TO THE INTERFRETER»
Jo CTHER COMMON INTRINSIC VARIABLES.

2) LCCAL DATA BLOCKSs, CUNSISTING OF:
(ij A. RETURN ADDRESS, .
S B. DESCRIPTORS OF DUMMY ARGUMENTS,
C. COTHER LOCAL DATA» EXCEPT PAGEL ARRAYS.

3) OTHER CCOMNON BLOCKS AS‘DECLAREBr EXCEFT PACED BLOCKS.

DYNAMIC MEMORY CONTAINS PAGED LOCAL ARRAYS AND/COR EQUIVALENCE
GROUPS AND FACEC COMMON BLOCKS. THE PLACEMENT OF THESE IN
DYNAMIC MEMORY IS DETERMINED 8Y SIZE. WITH DATA PACES EEING BYTE
ACDRESSABLE, A DATA ITEM MAY BEGIN AT ANY BYTE ADDRESS. A
NUMERIC ITEX WILL OCCUPY 4 OR 8 BYTES OF MENOPY. THE SIZE OF
MOST ODATA PAGES IS 1024 (2*+«10) BYTES» EXCEPT FOR THE LAST PACE
CF A CATA BLOCK. A DATA ELOCK CONSISTS OF CONSECUTIVE DATA
PAGES» AS DESCRIBED BY THE DATA DICTICNARY.

A CCDE SEGMENT CONTAINS A TRANSFER VECTOR CF VARIAEBLE LENGTEH
FOLLOWED BY EXECUTAELE CODE CONSISTING OF S-0PS. SEE BELOW FOR
FORMAT COF A TRANSFER VECTOK. '
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INSTRUCTION SET

ALPHABETICAL LISTING

ABS 68 CABSCLUTIZE)
ACOS 9C CARCCOSINE)
ADDK 64 (BASE RELATIVE ADDRESS)
AGO 67 (ASSIGNED COTO)
ALF 65 (ARITHMETIC If)
AINT 9E (FLOOR)
ALCG 9F (NATUR AL LOG)
ALCG10 A) (LOG TO BASE 10)
AMCD 94 (REMAINDER)
ASIA 98 CARCSINE)
ATAN 9D (ARCTANGENT)
Y BAT 88 (BUILD ARRAY TABLE)

‘:/” EAAT ac (BUILD ASSUMED SIZE ARRAY TABLE)
ENRY 81 (GET BINARY INPUT)
BEUNMP A3 (BUMF)
CALL 70 (SUBROUTINE CALL)
CAT 78 (CHARACTER CCOCNCATENATICN)
CATD 79 . (CHARACTER CCONCATENATICN WITH CESCRIPYOR)
C6e 66 (COMPUTEL €070)
CO¥M 7C (COMMUNICATE)
cos 96 (COSINE)
COSH 99 (HYPEREODLIC COSINE)
CREL 5E (CHARACTER RELATION)
CRIF SF (CHARACTER RELATIONAL IF)
CS eb (COMFUTE SUBSCRIPT vVALLE)
CSB 8t (CS AND CHECK BOUNDS)
cSv 13 (CS WITH ARRAY TABLE, ALSO CHECKS BOUNDS)
CADD 50 (DOUELE ADD)
CBL 57 (DOUBLE PRECISION)
pcaL 71 (DYNAMIC SUBROUTINE CALL)
ODIV 53 - (DOUELE DIVICE)
CESC 68 (MAKE DESCRIPTOR)
DMOVE c2 (MOVE COUBLE WORD)
DMUL 52 (DOUELE MULTIPLY)
Cd.UF 90 (DO LOCP UPDATE)

‘:3 DREL 5C (DOUEBLE RELATION)
DRIF 50 (DOUBLE RELATIONAL IF)
LS TF (DISCONTINUE JOB)

psus 51 (DOUELE SUBTRACT)
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EXP

FANC

FADD

FANMN
FAMMR
FAMRM
FAMRR
FARMM
FARMR
FARRM
FARRR
FOIV

FDMMNM
FDMMR
FDMRM
FDMRR
FDRMNM
FDRMR
FDRRM
FDRRR
FLOAT
FMMMM
FMMMR
FMMRM
FMMRR
FMRMM
F MRMR
FMRRM
FMRRR
FMUL

FREL

FRIF

FSMMN
FSMMR

FSMRN

FSMRR
FSRMM
FSRMR
F SRRM
F SRRR
FSuB

coTo
HMON

1aDD

IAMMM
TAMMR
IAMRN
TAMRR
IARNMNM

A2

87
nc
37
36
35
34
33
32
31
30
oF
4F
4LE
4D
4C
48
44
49
48
54
47
46
45
44
43
42
41
49
0E
54
58
3F
3t
3D
3C
38
3A
39
38
oD

64
92

08
17
16
15
14
13
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(EXPONENTIAL)

(FETCH AND CLEAR ERROR CONDITION)
(REAL ADD)

(REAL ADD =~ NMEM,PEW,MEM)
(REAL A4DD = MEMSMEVM,REG)
(REAL ADD - MEM,REC,VMEN)
(REAL ADLC =~ MEMSREG,REG)
(REAL ADD - REG,MEM,MENM)
(REAL ADD = REG,MEM,REG)
(REAL ADD - REG,REG,MEVM)
(REAL ADD - REG,REG,REG)
(REAL DIVIDE)

(REAL DIVIDE - MEM»NMEM»MEN)
(REAL DIVIDE - MEM,MEM,REG)
(REAL DIVIDE - MEM,REG,MEM)
(REAL DIVIDE - MEM,REG,REG)
(REAL DIVIDE = REG»MEM»MENM)
(REAL DIVIDE = REG,MEM,REG)
(REAL DIVIDE - REG,REG»,NMENM)
(REAL DIVIDE - REG-REG,REG)
(CONVERT FROM INTEGER TO FLOATING)
(REAL MULTIPLY = MEM»MEM,MEWM)
(REAL MULTIPLY = MENM,MEM,REG)

(REAL MULTIPLY - MEMsREG,NEWM)
(REAL MULTIPLY = MEM,REGSREG)
(REAL MULTIPLY = REG,MEM,MEM)
(REAL MULTIPLY - REG»MEM»,REG)
(REAL MULTIPLY = REG»REG.NEN)
(REAL MULTIPLY - REG,REG,REG)
(REAL MULTIPLY)

(REAL RELATICN)

(REAL RELATICNAL IF)

(REAL SUBTRACT = MEM,MEMsMEM)
(REAL SUBTRACT = MENM,MEM,REG)
(REAL SUBTRACT = MEM,REG,MEM)
(REAL SUBTRACT - MEM»REG.REG)
(REAL SUBTRACT - REG,MEM,MEM)
(REAL SUBTRACT - REG,»MEM,REG)
(REAL SUBTRACT - REG,REGsMEM)
(REAL SUBTRACT - REG,REG,REG)
(REAL SUBTRACT)

CUNCONDITIONAL BRANCH)

(HARDWARE MONITOR)

CINTEGER ADD)

CINTEGER ADD = MENM,NMEM,MEM)
(INTEGER ADD =~ MEM,MEM,»REG)
CINTEGER ADD - MEM»REG»NEM)
CINTEGER ADD = MEM,REG,REG)
CINTEGER ADD = REG,MEM,MEM)
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TARMR
TARRNM
IARRR
IDIV
IDMMM
IDVKR
IDMRNM
IDVERR
IDRMM
IDRMR
IDRR¥
TORRR
IFIX
TMMMM
IMMNMR
ITMMRM
ITMNRR
TMRMN
IMRMR
IMRRYN
IMRRR
IMUL
INSERT
IREL
IRIF
ISVMNM
ISMMR
ISMRM
ISMRR
ISRMWM
ISRMR
ISRRN
ISRAR
15UB

LB
LCR
LEN
LIF1
LIF2
LNOT
LOAD
L0G

 FMOVE
MOVE
MVC

NEC
NEXT

PASS

REAL

12
11
10
08
2F
2E
20
2C
28
24
29
28
55
27
26
25
24
23
22
21
20
0A
89
58
59
1F
1E
10
1C
18
14
19
18
09

6t
70
6C
63
6l
62
Q6
60

07
01
74

69
84

- 6F

83

CINTEGER
CINTEGER
CINTEGER
CINTEGER
CINTEGER
(INTEGER
CINTEGER
CINTEGER
(INTEGER
CINTEGER
CINTEGER
(INTEGER
(CONVERT
CINTEGER
(INTEGER
CINTEGER
CINTEGER
CINTEGER
CINTEGER
CINTEGER
(INTEGER
CINTEGER
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ADD - REG,MEM,REG)
ADD = REG,REG»FEN)
ACD - REG,REG,REG)

DIVIDE)

OIVIOE -
OIVIDE -~
DIVICE -
DIVIDE -
DIVIDE -
DIVIDE =~
DIVIDE -
DIVIDE -

MEF,VMEVN,VMEV)
MEMSMEVLREC)
FENSFECHNEN)
VMEVL,REC,REG)
REGs FENM»VMEN)
REC»VENMLFEG)
REG»REE,MEN)
REG»REC,REG)

FROVM FLOATING TC INTECER)

MULTIPLY
MULTIPLY
MULTIPLY
MULITPLY
MULTIPLY
MULT1PLY
MULTIPLY
MULTIPLY

MULTIPLY)

CINSERT 8ITS)

CINTEGER
CINTEGER
CINTEGER
CINTEGER
CINTEGER
CINTEGER
CINTEGER
CINTEGER
CINTEGER
CINTEGER

RELATION)

= MEMSNMENSVMEM)
- PEMIFMEMHREC)
- VEV,REG»,»VEM)
- FEV,FEGSREC)
= RECsMEM»MENM)
= REC»PMEMHREG)
= EEC»REC»NMENM)
= REG»FEG»FREG)

RELATIONAL IF)

SUBTRACTY
SUBTRACT
SUBTRACTY
SUBTRACT
SUBTRACT
SUBTRACT

SUBTRACT -~

SUBTHACT

= MENM,NEMLMENM)
= VEF,VFEMSREG)
= MEV,FREG»NMEWN)
= FEVM,REG,REG)
- REG»PMEVNSNMEN)
= RECG»VMEM,LREG)
RECH»REC,NMEM)
= REC»REG»REG)

CINTEGER SUBTRACT)

(LOCAL BASE)

(LOAD COMMUNICATE REPLY)
CCHARACTER LENGTH)
(LOGICAL IF»,1-CPERAND)
(LOGICAL IF»,2-0PERANLCS)
(LOGICAL NOT)

(LOAD REGISTER)

CLOGICAL RELATION)

(MOVE MEMORY)
(MOVE SINGLE WORD)
(MOVE CHARACIER)

CCHANGE SIGN)
CEXAMINE NEXT CHARACTER)

(PASS CESCRIFTOR)

(GET REAL VALUE)
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RMOVE 04 (MOVE REGISTER)
FTN 72 (SUBROUTINE RETURMN)
SAVE 6D (SAVE RECISTERS)
SFCL 73 C(STATEMENT FUNCTION CALL)
SFRTN 74 (STATEMENT FUMCTION RETURN)
SIGA 82 (SEARCH FOR CPTIONAL SIGN)
SIN 95 (SINE)
SINH 98 (HYPEREOLIC <SINE) '
SNGL 56 (CONVERT FROVM DOUELE TC SINGLE PRECISION)
SPAM 75 (SCRAMBLE ANC PROVIDE ARGUMENIS)
SQRT Al (SQUARE ROOT)
SSTL 77 (SUBSTRING MCVE)
SSTR 76 (SUBSTRING DESCRIPTGOR)
STC 8 (STORE CHARACTERS)
STHA 91 (FORTRAN STATEMENT NUMBER)
STORE 05 (STORE REGISTER)
TAN 97 (TANGENT)
TANH 9A (HYPEREQLIC TANGENT)
TIME TE (PROCESSOR TIME)
VD 8A (VALIDATE DESCRIPTIOR)
e WEF €s (KRITE E-FORNAT)
(i// WFF 86 (WRITE F-FORMAT)
WID 80 (WRITE INTEGER DIGITS)
KIF 93 (WRITE I-FORFAT)

XTRACT es CEXTRACT BITS)
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LISTING BY NUNERIC OP-CODE (WITHIN S-0P GROUPINCS)

Cco CINVALID)

01 MOVE (MOVE SINGLE WORD)

c2 DMCVE (MOVE COUBLE WCRD)

03 CINVALID)

c4 FMCVE (MOVE RECISTER)

05 STCRE (STORE REGISTER)

a6 LOAD (LOAD RECISTER)

07 MMCVE (MCVE VMEMORY)

c8 IADD CINTEGER ACD - S5,SS5,80)

a9 ISUE CINTEGER SULBTRACT = <$S,5%,5D)

A INUL CINTEGER MULTIPLY - $S»5S5,S5D)

CB IDIv CINTEGER DIVIDE = SS»S5»,5D)

ccC FACD (FLOATING ADD - SS,S5,5D)

0D Fsus (FLOATING SUBTRACT =~ S5S$,SS,50)
0E FMUL (FLOATING MULTIPLY = SS,S5S,SD)
OF FOIV (FLOATING DIVIDE - SS»SS»50)

10 IAFRRR CINTEGER ADD - REG,REG,REG)

11 IARRM CINTEGER ADD - REG»REG»MEM)

12 TARMK CINTEGER ADD =~ REG»MEM,REG)

13 IARMM CINTEGER ADD - REG»MEN,NEM)

14 IANRR CINTEGER ADD - MEM»REG»REG)

15 IA¥RM CINTEGER ADD = MEM,REG»,MEM)

¥ IAFNMR CINTEGER ADD = MEM»MEM»REG)

17 JANFMM CINTEGER ADD = MEM,MEVM,NMEM)

18 ISKRR CINTEGER SUBTRACT - FREC,REC,REG)
19 ISFRNM CINTEGER SUBTRACT = FREG,REC,MEWN)
1A ISRMR CINTEGER SUBTRACY -~ REG,¥EM,REC)
18 ISAMM CINTEGER SUBTRACT REC»MEF»VMEV)
1C ISFRR CINTEGER SUBTRACT MEMSRECG»REC)
1D ISMRM CINTEGER SUBTRACT = MEMSFEC,NEV)
1E ISNHMR CINTEGER SUBTRACY = MENM,VMEVM,REC)
1F ISVFMM CINTEGER SUBTRACT = MENM,VEN,NEN)
20 IMRRR CINTEGER MULLTIFLY = FECsREC,REG)
21 IMRRM CINTEGER MLLTIPLY = RECG,REC,VMEVN)
22 IMEHMR CINTEGER MULTIPLY = FREG,MEFN,REC)
23 TMRMM CINTEGER MULTIPLY = REG,MEVN,NEV)
24 INMRR CINTEGER MULTIPLY = MEN,REC,REG)
25 IMMRM CINTEGER MULLTIFLY = FMEMSREC,NE¥)
26 IMMMR CINTEGER MULTIFLY = MENM,VMEV,REC)
27 IMEMM CINTEGER MULTIPLY = MEM»MENSNEV)
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28
29
2A
28
2C
20
2t
2F

30
31
12
13
14
15
36
7

LY ]
39
3A
38
3cC
2D
3E
3F

40
41
42
43
44
45
46
47

48
49
LA
48
4C
4D
4E
4F

50
ci
ce
<3

A3

IDRRR
IOFRRM
IDRMR
IDRMM
IDMRR
IDVFRWM
ID¥MMR
IDMMM

FARRR
FARRM
FARMR
FARMM
FAVRR
FAMRM
FAMMR
FANEM

FSKRR
FSERRNM
FSRMR
FSRHMM
FSV¥RR
FSMRN
FSMMR
FSWMM

FMERRR
FMERM
FHFNR
FMRMM
FMMRR
FMERM
FMFMMR
FMVMN

FDFRRR
FODFRRM
FORMR
FORKM
FDNRR
FOFRN
FDNMMR

FDMNM

DADD
DSUE
DMUL
DDIv

BU NP

CINTEGER
CINTEGER
CINTEGER
(INTEGER
CINTEGER
CINTEGER
CINTEGER
CINTEGER

(FLOATING
(FLOATING
(FLOATING
(FLOATING
(FLOATINGC
(FLOATING
(FLOATING
(FLOATINGC

(FLOATING
(FLOATING
(FLOATINC
(FLOATING
(FLOATING
(FLOATINC
(FLOATING
(FLOATING

(FLOATING
(FLOATING
(FLOATING
(FLOATINC
(FLOATING
(FLOAYING
(FLOATING
(FLOATING

(FLOATING
(FLOATING
(FLOATINGE
(FLOATING
(FLOATING
(FLOATING
(FLOATING
(FLOATING

(DOUBLE
CDOUBLE
(DOUBLE
(DOUBLE

(BUMP)

DIVIDE
DIVIDE -~
DIVIDE -
DIVIDE -~
DIVIDE -
DIVIDE
DIVIDE
DIVIDE -

2°¢€

COFMPANY CONFIDENTIAL
BLEQO/EL170G0 FORTRAN77 S~LANGUACE

F.S.

- REG»REG»FREG)

REC»FREG»NMEM)
REC,MEV,REG)
RECo»MEVSPVEM)
MEV,L,REC,REG)
MEVY>REG»MEV)

= MEF»MEVHSFREC)

MENMSMEN,NMEN)

ADD
ADD
ADD
ADD
ADD
4Dp
ADD
anp

REC,REC,REC)
REC»REC,¥FEN)
REG»VMEV,FREC)
REC»MENSVMEN)
VEM,REC,REG)
MEMSFEC,NMENM)
MNENPsMEVMLREG)
MENSFENMSVMEN)

2222 2749 (B)

SUBTRACT -
SUETRACT -

SUBTRACT
SUBTHRACT
SUBTRACT
SUBTRACT

SUBTRACT -

SUBTRACT

MULTIPLY
MULTIFLY
MULTIPLY

VULTIPLY

MULTIPLY
MULTIPLY

CIVIDE -
DIVICE -
DIVICE -
CIVIDE -
OIVICE -
CIVIDE -
CIVICE -
DIVIDE -

REGsREG,REG)
REGsREG» MEN)
REG»MEM»REC)
REG»MEMs MENM)
MEMSREGsRECG)
MENLREGS¥EN)
MEMs MEMI»REG)
MEM,MEM, NENM)

REC>REG»REG)
REGsREG» MEWN)
REG»MEMs,REC)

= REG»MEM,MEN)
MULTIPLY -
MULTIPLY =

MEMS,REG»REG)
FEMIREG»MENM)
MEM,VMENM,REG)
MEMs>MEM» MENM)

PRECISION
FRECISION
FRECISION
PRECISION

REG»REG»REG)
REGsREG,MENM)
REG» MEM,REG)
REGs MEM>NENM)
MEMSREG»KREC)
FEM,REGSNMEM)
MEM,MEM,REG)
MEMoNEMSMEN)

ADD)
SLBTIRACT)
MULTIPLY)
DIVICE)
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c8 IREL CINTEGER RELATICN)

9 IRIF CINTEGER RELATIONAL IF)
SA FREL (FLOATING RELATION)

S8 FRIF (FLOATING RELATICONAL IF)
sC DREL (DOUBLE RELATICK)

cD DRIF (DOUBLE RELATICNAL IF)

60 LOG (LOGICAL RELATION)

61 LIF2 (LOGICAL IF - 2 OPERANDS)
€2 LNGT (LOGICAL NOT) _

€3 LIF1 ~ (LOGICAL IF - 1 GPERANC)

- —

64 GOTGC (BRANCH UNCONDITIONAL)
65 AIF CARITHMETIC IF)
66 cecC (CCHMPUTED €ATO)

67 4G 0 (ASSIGNED €O TC)

JYPE ANC SIGN CONVERSION Sz@PS

- oo ——

4 FLCAT CCCNVERT 'FROM INTEGER TO FLOATING)

£5 IFIX CCONVERT FROM FLOATING TC INTECER)

6 SNGL (CONVERT FROM COUBLE 10 SINGLE FRECISION)
s7 DBaL CCONVERT FROM SINGLE TO COUSLE FRECISION)
68 AB S (ABSOLUTE VALUE)

69 NEG {CHANGE SICN)

ga VD C(VALIDATE DESCRIPTOR)

3:} EAT (BUILD ARRAY TASBLE)

ec BA AT (BUILD ASSUMED SIZE ARRAY TABLE)

ep Cs ' (COMPUTE SUBSCRIPT VALUE)

et CSE (CS WITH BCOUNDS CHECKING)

er CSv (CS WITH ARRAY TABLE, ALSO CHECKS BOUNDS)
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LOOP)

CHARACIER IYPE S-0PS

SE CREL (CHARACTER RELATIONAL)

5F CRIF C(CHARACTER RELATIONAL IF)

6C LEN (CHARACTER LENGTIH)

76 SSTR (SUBSTRING DESCRIPTOR)

77 SSTL (SUBSTRING MOVE)

78 STC (STORE CHARACTERS)

79 CATD (CONCATENATION WITH CESCRIFTCR)

74 ¥VC (MOVE CHPRACTER)

78 CAT (CONCATENATION)
SUBROUTINE LINKAGE S-0PS

6D SAVE (SAVE/RESTORE REGISTERS)

6E LB (LOCAL BASE)

6F PASS (PASS CESCRIPTCR)

70 CALL (SUBROUTINE CALL)

71 DCAL (DYNAMIC SUBROUTINE CALL)

72 RTN (SUBROUTINE RETURN)

73 SFCL CSTATENMENT
74 SFRIN (STATEMENT

FUNCTION CaALL) -
FUNCTION RETURN)

75 SPayM CSCRAMELE ANO FROVIDE ARCGCUMENTS)

SEECIAL FUMCTION S-0PS

91 STHMN (FORTRAN STATEVENT NUNEER)
92 HMON (HARDWARE VMONITOR) «
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BRIVILEGED USER $-0PS

-EA ADCR (BASE RELATIVE ADDRESS)

6B DESC (MAKE DESCRIPTCR)

78 STC (STORE CHARACTERS)

7C COMM (COMMUNICATE)

70 LCR (LOAD COMMUNICATE REPLY)

7E TINE (PROCESSCR TINME)

7F DS (DISCONTINUE JCB)

&0 WIC (WRITE INTEGER DIGITS)

g1 ENFY (GET INTEGER INPUT)

€2 SIGN (GET OGPTIONAL CSIGN)

g3 REAL v (GET FLOATING INPUT)

&4 NEXT (EXAMINE NEXT INPUT)

€5 WEF (KRITE E-FORMAT)

ee WFF (WRITE F-FORMAT)

g7 FANC ~ (FETCH AND CLEAR ERRCR CCONCITICM)

g8 XTRACT CEXTRACT B8ITS) ‘

g9 INSERT CINSERT EITS)

93 KIF (HRITE I-FORMAT)
CPS 3942 = 3JA23 MAY ALSC BE USEC AS PRIVILECED CPERATORS wWITH THE
FCRMAT: PRIV SDESIRED FUNCTION (STD_SOURCE...
STO_DESTINATICN). THE SE OPERATORS ARE DESCRIBED UNDER

TRIGONOMETRIC AND DTHER FUNCTIONS.

NCTE: ALL OF THESE OPERATORS MAY ALSO EE USED AS PRIVILEGED

CPERATCRS.
94 AMOD (RENAINDER)
95 SIN (SINE)
96 Cas (COSINE)
97 T AN CTANGENT)
98 SINH (HYPERBOLIC SINE)
99 COSH (HYPERBOLIC COSINE)
94 TANH (HYPERBOLIC TANCGENT)
9E ASIN (ARCSINE)
9¢C ACOS (ARCCOSINE)
9D ATAN (ARCTANGENT)
9E AINT (FLOOR)

9F ALOG (NATURAL LOG)



EURROUGHS CCRFORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

AQ ALOG1¢

a1 SQRT
A2 EXP
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(LOG TO BASE 1¢)

(SQUARE RCCT)
(EXPONENTIAL)

CINVALIO)

* NOT IMPLEMENTED
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FORMATS
REGISIERS
SCRATCH.PACD ASSIGNNENTS
A B
15 1 TEMP.HI { TEMP.LC 1
14 | ITENP 1 SCRATCH. 3 1
13 1 SCRATCH.5 ' SCRATCh.6 i
12 1 CODE.SEG.NUMBER 1 SCRATCH.4 1
11 1 SCRATCH i IX=REG 11 )
10 1 DATA.DICT.BASE 1 IX=REC 10C !
9 1 BR.REG | IX=-REC 9 1
8 1 LOCAL.DATA.BLOCK i IX=REC 8 1
'g 71 TRANSFER.VECTCOR / CSE | IX=REG 7 1
P 6 1 NEXT.INST.PTR | IX=REC 6 1
5 1 ACC.5 (HI) 1 IX=REC S (ACC.S LO) !
4 1 ACC.4 (HI) 1 IX=REC 4 CACC.4 LO) |
31 ACC.3 (HI) i IX=REC 3 (ACC.3 LO) |
2 1 ACC.2 (HI) 1 IX=REC 2 (ACC.2 LO) 1t
11 ACC.1 (HI) I IX=-REG 1 (ACC.1 LO) |
01 SCRATCH.1 | SCRATCE.?2 1

ERROR CONDITION INFORMATION

LOCATED BETWEEN BASE-LIMIT AREA (AT A BASE~RELATIVE ADDRESS)’
THIS INFORMATION CONSISTS OF SIX BITS.

AT BYTE ADDRESS 27, FOLLOWINC 8 FILLER OF BITC2)» ARE THE SIX
BITS AS FCLLOWS: :

FIRST BIT IS SET IF AN OVERFLOW CONDITICNS OCCURS.

SECOND BIT IS SET IF AN EXPONENT UNODERFLCW CONDITICN OCCURS.
THIRC EIT IS SEY IF A DIVIDE-BY-ZERO CCACITION CCCUKS.
FOURTH BIT IS SET IF OVERFLOW IS PERMITTED.

FIFTH EIT IS SET IF UNCERFLOW IS PERVMITTED.

SIXTH BIT IS SETY IF DIVIDE BY ZERO IS PERMITTED.
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| YALUES
|

INTEGER
TWOS COMPLEMENT INTEGER BIT(22)
LOCICAL .
FALSE = 0» TRUE = NOT 0 EIT(22)
REAL
SIGN EITC1)
; EXFONENT C(EXCESS 645 RADIX 16) BITC(7)
; MANTISSA EIT(24)
| DOUBLE PRECISION
SIGN EITCL)
EXPONENT CEXCESS 643 RADIX 16) BITC7)
FANTISSA BIT(56)
CHARACTER
BYTE EITCE)
EXTERNAL_CCDE_ADDRESS
FILLER EITC4)
~ SECMENT_NUMBER BIT(10)
(:/ BIT DISPLACEMENT INTO SECMENT BITC18)
LOCAL DAYA BLOCK
32 BITS 48 BITS 48 BITS 32 BITS EACH

I RETURN ADDRESS 1 ARGl 1 ARG2 | ... 1 LOCAL VARIABLES |
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SUBRQUTINE LINKAGE MECHANISN

A 48-BIT ARGUMENT DESCRIPTOR IS BUILT USING THE "FASS" S-0P FOR
EACH ACTUAL ARGUMENT PASSED.

EXECUTICN OF THE "CALL™ S=CP IN TEE CALLING SUERCLTINE WILL
UFDATE THE RETURN-ADDRESS FIELD OF THE LCACAL DATA BLOCK

ASSOCIATED WITH THE CALLED SUBROUTINE AND CONTRCL IS PASSED T4
THE CALLED SUEROUTINE.

EXECUTION OF THE "RTN™ S=CP IN THE CALLED SUBROUTINE WILL USE THE
RETURN ADDRESS INFORMATION IN ITS LCCAL DATA BLCCK TG GET BACK TO
THE CALLING SUBROUTINE. THE RETURN-ADDRESS FIELC IS CLEARED
EEFORE CONTROL IS REVERTED BACK TO THE CALLING SUBRCUTINE.

LAYOUY TABLE
THE LAYCUT TAELE CONTAINS NAMES AND TYPES OF VARIABLES

FOR EACH SUBRCUTINE AND COWMMON BLOCK C(SEEN IN & BLOCK DATA
SUBPRCGRAM ONLY)», THERE WILL BE AN ENTRY CF THE FORMAT:

NAME COF SUBPROGRAM CHARACTER (6)
#TV_ENTRIES EIT C &)
RSYNBOL_ENTRIES BIT (20)
ADDRESS OF LOCAL DATA BLOCK EIT (20)
TVYSCATYV_ENTRIES) CHARACTER (6)
SYMBOLSC#SYMBOL_ENTRIES) WITE THE FORMAT:

NAME CHARACTER (6)

LENGTH EIT C &)

ARRAY_VARIANT BIT € 1)

TYPE EIT C 3)

INDIRECT_VARTIANT BIT € 1)

BLOCK-RELATIVE ADDRESS EIT (19)

WHERE LENGTH WILL HAVE A VALUE OF ZERQ FOR A
NON=-CHARACTER SYMBOL AND TYPE »AY HAVE ONE OF
THE FOLLOWINCG VALUES

1 = INTECER
2 = REAL

3 = DOUBLE
4 =

COMPLEX
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5 = LOGICAL

6 = CHARACTER

7 = LABEL

( ; Vs

SYMBGLSC#SYMBOL_ENTRIES) MAY ALSO HAVE THE FOLLOWING
FORMAT IF THE PRECEEDING ENTRY DESCRIBES AN ACTUAL
ARRAY CARRAY_VARIANTY ON ANC INDIRECY_VARIANT OFF):

NUNMBER OF OCIVFMENSIONS EIT C 3)
NUMBER OF ELEMENTS BIT (17)
LOWER BOUNC OF 1ST ODINM. BIT ¢ &)
UPPER BOUND OF 1ST DINM. 8IT (12)
LOWER BOUND OF 2ND DIN. BIT ¢ 8)
UPPER BOUNDC COF 2ND DIM. BIT (12)
LOWER BOUND OF 3RD OIN. BIT C &)
UPPER BOUND CGF 3RD DIN. BIT C(12)

THE FIELD OF NUMBER OF DIMENSIONS WILL BE EQUAL
TO ZERO IF THERE ARE MORE ThAN 3 DIMENSICNS OR
IF THE VvALUES CF LCWER AND/OR UPPEFR EOUNDS EXCEEL
THE SIZES OF THEIR RESPECTIVE FIELDS.

IS AN ARRAY OF TRANSFER VECIﬂRvIYEHS HAVING THE NUMBER OF

ELEMENTS AS SPECIFIED BY #TY_ENTRIES;  THIS INFORMATION WILL BE
USED EY RUN-TIME INTERACTYIVE CEBUCGER (RAID).

SYMBOLS IS AN ARRAY OF SYMBOLS HAVING THE ANUMEER CF ELEMENTS AS
SFECIFIED BY #SYMBOL_ENTRIES», AND IS USED BY THE DUMP ANALYZER.

JRANSEER YECTOR

LENGTH CF TRANSFER VECTOR BITC(24)
SEGMENT_DISPLACEMENTY_CODE_ADDRESSCES)
UNU¥BER OF CODE ADDRESSES VARIES, O INCLUDED]

FILLER (WITH VALUE CF QaQ3) BITC 4)
CCOE_SEGMENT_NUMBER : ’ ~ BITCLO)
BIT DISPLACEMENT INTO SEGMENTY 8ITC18)

BLOCK ACDRESS (MAY BE LCCAL DATA BLCCK AND/OR
COMMON BLOCK ADDRESS)

FILLER (WITH VALUE OF 38003) BIT(12)
BASE-RELATIVE BLOCK ADDRESS ' BITC20)

A(BYTE QOFFSEY)
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THE TRANSFER VECTOR IS ZERO-RELATIVE, BEGINNING AT THE RIGHT
WHERE THE FIRST S-0P STARTS. ENTRY ZERC CF THE TRANSFER VECTOR
KILL ALKAYS BE THE LOCAL DATA BLOCK ADDRESS. CTHER ENTRIES May
EE EITHER CODE ADDRESSES OR COMMON EBLOCK ADDRESSES» WHICH MAY EE
INTERMIXED IN THE TRANSFER VECTCR.

24 BITS 32 BITS EACH 32 BITS EACH 12 BITS
i TV I CCMMON 1 -eo | CODE | <<« 1 LOCAL CATA 1| S-0PS ...
1 LENGTH 1 BLK ACDR | 1 ADDRESS 1 ! BLOCK ACCR 0 o

TVIN) VD) Tv(l) V)

ASSIGNED GUTO AND FORMAT TABLE

ASSIGMNEC GOTO AND FORMAT TABLE IS AN ARRAY CF N ELEMENTS WHERE
(ix (N=1) IS THE NUMBER OF UNIQUE LABELS ASSICNED IN A FROGRA¥ UNIT.

EXECUTABLE STATEMENT LABEL ENTRY FORMAT:
FILLER | BRITC 8)
CODE ADDRESS (SEE DESCRIPTION IN ADDRESS SECTION) BIT(24)
FORMAT STATEMENT LABEL ENTRY FORMAT:

BYTE OFFSET INTO LOCAL DATA BLOCK ‘ BIT(32)

A SAMPLE TAELE, AS CONSTRUCTED BY THE COMPILER, WOULD LOOK AS
FOLLONWS (SEE SAMPLE FORTRAN CODE BELOW) = ‘
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€==== COLUNN I = 32 BITS =======> <== COLUMN 2 = 32 BITS ==--->
i ' 41 < RCW 1 UNUSELD >
1011¢00CCOC00GO000CHCAC0O00C0O00CG001 CODE ADCRESS FCR LABEL <
110006000000€00000CC000000000000001 DATA ADCRESS FCR FORMAT 15
1001€C00000000060000CG0000CGCOCCO0!I CODE ACCRESS FOR LABEL 10
1100€C0C0COCO0C0000C0000000000000001 DATA ACCRESS FCR FORMAT 20

THE VALUE IN THE FIRST ROWs FIRST COLUMN IS THE TOTAL NUMBER CF
CODE ADDRESSES AND FORMAT LABEL ADDRESSES IN COLUMK 2.

TEE FIRST BIT OF EACH ROW IN CCLUMN 1 WILL EQUAL O (FOR CODE
ACDRESSES) OR 1 (FOR FORMAT LABEL ACDRESSES).

NCTE THAT FOR FORMAT LABEL ADDRESSES, ALL BITS IN COLUMN 1 ARE

ZERO EXCEPT THE FIRST. THIS ZERO AREA IS THE AREA FCINTED TO BY
GP.3 IN THE ASSIGNED GOTO OP, BUT OFP.3 DOES NCT EXIST FOR VARIANT
€ OF THE PASS OP.

EACH BIT ON COLUMN 1 (EXCEPT BIT 0) SPECIFIES WHETHER A BRANCFH
s, CAN EE FADE TC THE CODE ADDRESS IN COLUMN 2 FOR A PARTICULAR
‘:; ASSIGNED  GOTC STATEMENT. BIT L IS FOR THE FIRST ASSIGNED GOTO

STATEFMENT IN THE PROGRAM UNIT» B8IT 2 IS FOR THE SECOND ASSIGNED
€0TO STATEMENY IN THE PROGRAM UNIT» ETCETERA.

IN THE SANPLE TABLE, FOR EXAMPLE, THE FIRST ASSIGNED GOTO CAN
ONLY ERANCH 70 THE FIRST CODE ADDRESS», AND THE SECOND ASSIGNED
GOCTO CAMN BRANCH TO EITHER CGDE ADDRESS. THE FCRTRAN CODE TO
EENERATE SUCH A TABLE MIGHT LOOK LIKE: :

ASSIGN S TO N
ASSIGN 15 T0 I

GO TO0 N(5)
5 CONTINUE
10 ASSIGN 10 TC N

GO0 TG N(10-95)

ASSIGN 20 TC J
15 FORMAT(C ... )

20 FORMATC ee. )




STANDARD INDEX

STO_INDEX
VARIANT  BITC1)
INDEX BIT VARYING
| VARIANT INDEX
| 0 " REGISTER_NUMBER BITCH) :
1 TAG BITC(3) FCLLOKED BY
ADDRESS BIT VARYING
TAG ADDRES S
0 DIRECT_ADDR
1 INOIRECT_ADDR
2 PO_ADDR
3-7 UNDEFINED
ADDRESSES

DIRECT_ADDR
LOCAL BLOCK vS. NON-PAGEL COMMON BLOCK VARIANT
IF VARIANT=0, BYTE OFFSET
THE 19 BITS OF OFFSET ARE IN 2*5S COMPLEMENT.
IE.» IF LEADING BIT IS ONe» THE VALUE IS5 NEGAVIVE.
IF VARIANT=1, TV_INDEX FOLLD“ED 8y
BYTE CFFSET.

INCEXED_DIRECT_ADDR
CIRECT_ACDR ‘
STD_INDEX (CONTENT CONTAINS ELEMENT SUBSCRIPT)

CHARACTEF_CIRECT_ADDR
DIRECT_ACDR
LENGTH CELEMENT LENGTH IN BYTES)
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BITCD)

BITC19)

BIT(10)
BITC19)

BIT VARYING
BIT VARYING

BIT VARYING
BITCE)
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INCEXED_CHARACTER_DIRECT_ACDR

CIRECT_ACOR , RIT
STO_ INDEX C(CONTENT CCNTAINS ELEMENT SUBSCRIFT) BIT
LENGTH CELEMENT LENGTH IN BYTES) BITC
PC_ACDR
PAGE NUMEER BIT(
EYTE OFFSET INTO PAGE BITC
INCEXED_PO_ACDR _
PO_ADDR - RITC
STD_INDEX CCONTENT CONTAINS ELEMENT SUESCRIFT) BIT
CHARACTER_PO_ACDR
PO_ADDR : BIT(
LENGTH CELEMENT LENGTH IN BYTES) BITC
INCEXED_CHARACTER_PO_ACDR
PO_ADDR BITC
STC_INDEX (CONTENT CCNTAINS ELEMENT SUESCRIFT) BIT
LENGTH CELEMENT LENGTH IN BYTES) BIT(
INCIRECT_ACDR
LOCAL BLCCK VS. NON=-PAGEC COMMON BLOCK VYARIANT BIT(C
IF VARIANT=0» BYTE OFFSET. ’ BIT(
THE 19 BITS OF OFFSET ARE IN 2¢S COMPLEMENT.
IE.» IF THE LEADING BIT IS GN» THE VALUE IS NEGATIVE.
IF VARIANT=1, TV_INDEX FOLLOWED 8Y BIT(C
BYTE CFFSET A BITC
INCEXED_INCIRECT_ADDR
INDIRECT_ADDR BIT
STC_ INDEX (CONTENT OF ELEMENT SUESCRIPT BIT
APPLIES TC ADDRESS PASSED)
CHARACTER_INCIRECT_ADDR
INCIRECT_ADOR . RIT
INCEXED_CHARACTER_INDIRECT_ACOR S
INDIRECT_ADDR 8IT
STO_INDEX CCONTENT OF ELEMENT SUESCRIPY BIT

APPLIES TC ADORESS PASSELD)

VARYING
VARYING
&)

)

13
10)

21)
VARYING

20)
g)

20) :
VARYING
8)

1)
19)

14)
19)

VARYING
VARYING

VARYING

VARYING
VARYING
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CODE_ADDRESS

FILLER (RESERVED FOR FURTHER CEVELOPMENT) BIT(6)
BIT DISPLACEMENT INTO COCE SEGNMENT | 8IT(18)
EXTERNAL_CCDE_ADDRESS (PASSED)
CODE SEGMENT NUMBER \ BITC14)
EIT DISPLACEMENT INTO COCE SEGMENT BIT(18)
FILLER | BITC(16)
RECISTER_NUMEER BITC4)
MEN_ACDR (BYTE OFFSET INTC LOCAL CATA BLOCK) BITC20)
INCIRECT_DESCRIPTOR
NON-INCEXED VS. INDEXED VARIANT BITC1)
REGISTER_NUMBER BITC4)

IF VARIANT=1, STD_INDEX

BASIC DESCRIPTOR

BIT VARYING

- STATIC VS. OYNAMIC MEMCRY VARIANT BIT(1)
‘Z;‘ IF VARIANT=0» BASE-RELATIVE ADCRESS BITC19)
IF VARIANT=1, PAGE/OFFSET  ADDRESS BITC19)
LENGTH BITCE)
ARRAY_DESC_PASSED -
EASIC DESCRIPTOR BIT(28)
NUMBER_ELENENTS_PASSED BIT(2))
CHAR_DESC_FASSED |
BASIC DESCRIPTOR BIT(26)
FILLER BITC20)
PO_ACDR_PASSED -
BASIC DESCRIPTOR RIT(28)

FILLER

BITC20)
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STANDARD SOURCE

STD_SOURCE

VARIANT

SCURCE

VARIANT

MMOOTBIIOVOEND VNS NN =O

BIT(4)
BIT VARYING

SOURCE_ LGCA?IDN

INTERPRETER CREATES
INTERPRETER CREATES
INTERPRETER CREATES
INTERPRETER CREATES
IN LINE

IN LINE

IN LINE

IN LINE

CIRECT_ADDR
INCIRECT_ADDR
FO_ACDR

UNUSED
INDEXEC_DIRECT_ACDR
INDEXEC_INDIRECT_ADDR
INDEXEC_FO_ACOR
FECISTER_NUMBER

STYANDARD DESTINATION

STD_DESTINATION

VARIANT
CESTINATION

VARIANT

VS WN O

BIT(3)
BIT VARYINGC

DESTINATION
DIRECT_ADDR
INDIRECT_ADCR
PO_ADOR

UNUSED
INDEXED_DIRECT_ADDR

INDEXED_INDIRECT_ADOR
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CONTENTS (SOURCE LOCATIC&)

INTEGER VALLUE
INTEGER vaLUE
INTEGER VALUE
INTEGER vALUE
4 BIT 'IN-LINE LITERAL
10 EIT IM-LINE LITERAL
32 EIT IN-LINE LITERAL
€4 BIT IN-LIME LITERAL
32/7€4 BIT1 VARIABLE
BASIC DESCRIPTOR

32/764 BIT VARIABLE

[ VI T 1]
WO

SAME AS &
SAME AS 9
SAME AS &
327¢4 BI1 VARIABLE
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6 INDEXED_PO_ADCR
7 REGISTER_NUMBER

STANDARD CHARACTER SOURCE

STD_CHAR_SOURCE

VARIANT BITC4)

SOURCE BIT VARYING

VARIANT  SOURCE_ADDRESS CCNTENTS (SCURCE_ADCRESS)

0 INVALID

1 INVALID

2 INVALID

3 INVALID

4 INVALID

5 INVALID

= 6 INVALID ‘
(Z// 7 LENGTH(BITCE)) 77 IN_LIAE BYTE_LENGTH IN-LINE LITERAL

8 CHARACTER_DIRECT_ADDR CHARACTEFR

9 CHARACTEFR_INDIRECT_ACDR CHARACTER_DESCRIPTOR

A CHARACTER_PO_ACDR | CHARACTER

B UNUSED

c INDEXED_CHARACTER_DIRECT_ACDR CHARACTER

D INDEXEC_CHARACTER_INCIRECT_ACDR CHARACTER_CESCRIPTCR

E INDEXED_CHARACTER_PO_ALDR CHARACTER

F INDIRECT_DESCRIPTOR CHARACTER_DESCRIPTOR




| ¥ =12
BLRROUGHS CBRPORATIUN | . “‘. COMPANY CUNFIDENTI‘L

COMPUTER SYSTENS GROUP - ‘ Bl&OOIBi'OC FORTRAN77 S=LANGUAGE
SANTA BARBARA PLANT T o FeSe 2222 2749 (B)

o
]

STANDARD CHABACTER DESIINALION

STD_CHAR_DESTINATION

VARIANT CBITC3)
CESTINATION BIT VARYING
S k
VAR IANT DESTINATION 'y
- .- -----.---h--a——.---'-u--l :
0 CHARAC TER DIRECT ADCR
1 CHARACTER_INDIRECT_ACDR
2 CHARACTER_PG. ADCR
3 UNUSED Y
4 INDEXED_CHARACTER_ DIRECT locn
5 INDEXED_CHARACTER_ INDIRE? _ADCR
6 INDEXED_CHARACTER_PC_ADOR
7 INDIRECT DESCFIPIUR

RUN-TIME DIMENSION ITABLE

AS AN EXAPMFLES

FCR ARRAY ACJ,N,2):  BAT/BAAT WILL CCNSTRUCT:

;G A A A S S @S WS s

SCALE BIT(24) 0 1 EASE_OFFSET BIT(24) 1

D e R s PR AR G G GO G AR e e --..&‘d‘..-------------c-----

I LENGTH i LOHER EOQUND EIT(Z&) { LPPER ECUND BIT(24)

- G En e e --u--a-------“.-----—----‘-----d—--dn'
! .

1 < | i !
'----—-----------d---- ------ d‘d‘-n ----------- LE R N K NN -'
1 <h*J> 1 ‘ o )
I<NaJn2> |

cesesvesscacs ASSUNED SIZE

LAST UPPER‘BOUND = MAXIMUM POSSIBLE SUBSCRIFT VALUE.
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ARITHMETIC REPLACEMENT $-0OPS

RAEE AAK S

& NOVE & (MOVE SINGLE WORD)

RAEA XA K
FORMAT:

8 BITS VARIES VARIES

@5 6 En S ER E N GNER R YD URCH YR NG NG AR R D TH R R G TR R WD S D AN SR AR

1 0143 | STO_SOURCE ' STC_DESTINATION 1

STD_SCURCE ::= REAL | INTEGER

OPERATION:
STD_DESTINATION 2= STD_SOURCE

I EXTE NN EE

= DMCVE « (MOVE DCUEBLE %ORD)

XTI T EY
FORMAT:

e BITS VARIES VARIES

1 3023 1 STD_SOURCE 1 STD_DESTINATICN 1

AR G NS SR EE AP NR R ED N G MR L ED AN AN GRS I G GN S NR GE T W G AR G0 W5 M) S S M W M A e

THE STANCARD SCURCE IS A JOUELE PRECISION VALLE.

CPERATION:
STD_CESTINATICN := STC_SUURCE
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* RMOVE « (MOVE REGISTER)

(B EZ R NEE XY :

FORMAT:

8 BITS 4« BITS 4 BITS
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i 3043 I} REGISTER_NUVMBER | REGISTER_NUMBER |

ae1 grP2

OPERATICN: -
CCNTENTS OF OP2 GET CONTENTS OF OP1.

E RS SR 2 ¥

# STCRE # (STCRE RECISTER)

REARERAKRN

FORMAT:

e BITS 4 BITS 20 BITS

I 3054 | RECGISTER_NUMEBER | MEM_ADCDR 1

OPERATION: :
CONTENTS OF SPECIFIED REGISTER STORED AT

SPECIFIED

MENV_ADCR.
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ARAkk kA&

* LOAL » (LCAC REGISTER)

AN kAKK

FORMAT:

€ BITS 20 BITS 4 BITS

! I 3063 1 MEM_ADDR | RECISTER_NUMBER |

OPERATION:
VALUE AT MEM_ADDR LCACED TC SPECIFIED REGISTER.

AARKERASAK

C + MMGVE & (FOVE MEMORY)

RARKAN KA NRA

FORMAT:

8 BITS 20 BITS 2C BITS

I 3072 | MEM_ADDR 1 MEV_ADOR 1

OPERATION:
VALUE AT OP1 MOVED TO OPZ2.
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[ EX A EE D]

& ADD & == '

« SUB » |  KITH OPERANDS CF STANDARD SOURCE» STANDARD SOURCE, AND
* MUL = | STANDARD DESTINATION.

« DIV » -~

AAKK KRN

ADD SUBTRACT MULTIPLY DIVICE

COUBLE PRECISION | DADD csus DMUL DRIV

I as0a 513 3523 as3a
'----- -------- Seom oo mneoa ceoG oM eacae e T oD RE e e ® S me- e o--
REAL I FADD FSUB FrLL FOIV
1 30Ca a0Da acEa a0Fa
|=ececececmcccccccnemcccesmencecmennaana——- - cmemm--
INTEGER 1 IADD 15UB IMUL 101V
1 3083 2093 2043 a0E3
e
FORMAT:
' 8 BITS VARIES VARIES VARIES
| OPCCDE 1 STC_SOURCE | STD_SOURCE | STC_CESTINATION |
(:Da OPER ANC. 1 OPERAND .2 CPERAND. 3

OPERATION:
) STC_CESTINATION := CPERANC.1 (L+,-,%2,/]1 OPERAND.2

- tom s
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* ADD * =~ ) | REG,REC,REGC VEMSMEN,VNMEM |
= SUB = I WITH OPERANDS I REG>REG,NEM FEMS>REG,MEM |
& MUL « I CF ===e=ececce===> | REG,MEM,ME¥ MEV,VEM,REG !
* DIV & == hHERE REC IS A ! REGoMEM,REG MEMS>FEG,REG |
aranana REGISTER_NUMBER ========e=sco=-as R Tt

AND MEM IS5 A

MEM_ADDR.

ADD SUBTRACT MULTIPLY DIVICE

I TAMMM Q173 § ISMMVM Q1F3 | IMMMM 3273 1 IDMMM 32F2 |}

MEM,MEM,MEM 1 FAMMM Q373 1 FSMMF  Q3F3 | FMFEN 32473 | FOMMNM J4F2 I
'----.---------- ----- WG EE G S S R R SN e I W W W e

1 TAMMR 3162 1 ISMMRE aJ1EQ | IMMMR 32€3 1 IDMMR 32E3 1

MEM,»MEMPREG | FAMMR 3363 | FSVMMF J3EQ | FMMMR 2462 1 FOMMF 24EQ |
'---—------—--l-- -------- -.-'—------------'----—-—---—-'

1 TAMRM 3153 1 ISMRM 3102 t IMMRM Q253 | IDMRP¥ 32D3 1

MEM,REG,MEM | FAMRM 3353 | FSMRM 3303 | FMVRM 3453 | FDMRM 3403 I
l----c-----—-- '------c-----n'----------—--‘-—----------'

I TAMRR 3143 1 ISMRR Q1C3 | IMPRR 3243 1 IDMRR 32C3 |

(ij ME¥,REC,REG | FAMRR 3343 FSMRR 33Ca | FMERR 3443 | FDMRF 3J4C3 |
‘,S '---------- -------- .-------'---------.---‘--------—---'
ISRMM 3182 | IMRMM Q3233 | IDRMM 2283 |
FSRMM Q2383 | FHRMM 3433 1| FDRNM 3483 |
------ ------’-.-.---------‘--‘---.-------'
ISRMRE  Q1AQ | IMRMR 3222 1 IDRMR 3243 1
FSRMF Q3343 1 FMRMR 3423 1| FDRMR 34123 1|
-------------'----- ------ --' ----------- -'
I TARRM 3113 ISRR¥ 3J19a 1 IMRRM 3213 1| IDRR¥ 3293 1
REG»REC»MEM | FARRM 3313 FSRR¥ 3393 1| FMRRM 3413 1 FDRRM 3493 i
. ' ----------- --.'-.—.---------'-------------‘-‘-—--—--0--'

1 TARRR 3193 1 ISRRR Q3183 1| IMRRR 3263 t IDRRR 3283 1

REC,REC»REG 1 FARRR 23303 | FSRRR 3382 1| FMFRR 3403 | FDRRR 3483 |

I TARMM 31323
{ FARMM 2333

: I IARMR 3123
REG»MEM»REG | FARMR Q323

REGs MEM» MEM

FORMAT:

g BITS

| CPCOCE ! ACDR1 1 #DDR2 1 ADDR3 1

0P.1 OF.2 gP.2
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CPERATION:

CCNTENTS (ACDR3) := CONTENTS (ACDR1) (#»=»¢s/1 CONTENTS (ACDR2)

ARk RAR

& BUMP & (BUMF)

Rtkk kA&

FORMAT:

g BITS VARIES 24 BITS

WO WD M M AD SRR RS SRS RGN GD AR RGN S ES R G NS NS WIS WA WG AR W W

1 aA33 | STD_DESTINATION 1 LITERAL 1

-
(/,/ OPERATION: ,
STO_CESTINATION := STD_DESTINATION + LITERAL

WHERE THE ADDITION FERFORMED IS AN INTEGER ADC.
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LOGICAL REPLACEMENT AND IF STATEMENT S-OPS

ARk ERE R

= [REL = 3583 C(RELATION) (STOD. SUUFCES ARE CF TYPE INTEGER)
= FREL =« 35AQ " " REAL

& DREL =~ 35Ca " - .- " CCUELE

RARAERRN &

FORMAT:
8 BITS VARIES VARIES 3 BIIS VARIES

I OFCCDE 1 STD_SOURCE 1 STD_SOURCE | MASK | STC_DESTINATICN i

0P.1 CP.2 CP.3 CP.4
OPERATION:

FCR INTERPRETATION CF MASK, SEE "CRIF" (CFP a5Ca).

STO_DESTINATION 2= TRUE IF OP.1 RELATES TC CP.2 IN ANY CF THE
(i? : WAYS SPECIFIED BY THE MASK, OTFERWISE FALSE.

TRUE = QFFFFFFFFa AND FALSE = 3€0CCCO00Q.

RAAE RARE K

= IRIF « 3593 CINTEGER RELATICNAL IF)
« FRIF ~ 3583 (FLOATING POINT RELATIONAL IF)
* DRIF = 3503 (COUBLE PRECISICN RELATIONAL IF)

AREKE KA RS

FORMAT:
8 EITS VARIES VARIES 3 BITs 24 BITS

1 gPCOBE t STO_ cUURCE 1 STD SOURCE 1| FA‘K I CGDE ADDRESS |

CPCODE DPERAND.l CPERGhC.Z CP.S UPERAND.Q




EURROUGHS CCRFORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

CPERATICON:

FOR A MASK OF

N NN -

WHERE CPERANC.1 AND CPERAND.2 ARE CF TYPE

INTEGER

REAL

DOUBLE PRECISION

IR T

* LOG ~ (LOGICAL RELATION)

[ ESEES ¥

FORMAT:
8 BITS

1 LOP 1 STC_CESTINATION

OF.3

1 4603 1 STO_SOURCE

OPCCDE

OPERATION:

STD_DESTINATION
WHERE LOP IS:

0non
honon

wonou
v Vvyv

NONS NN O

COMPANY CONFIDENTIAL
BLECC/BL1700 FORTRAN77 S=LANGUAGE
€222 2749 (B)

UPERANC.1
OPERAND.1
OPERANC.1
OPEFRANC.1
OPERAND.1
OPEFAND.1

v Vv Vv

IF 0P-CCDE IS

IF OP-CODE IS FRIF ,
IF OP-CCCE IS CRIF.
VARIES 3 BITS VARIES

I STC_SOURCE

0P.2

0P.1 Lop

(EXOR)

(NOT USED)
(NECR)

(NOT USED)

FeSe

‘GE.
-EC.
’NE.
AT
.GI.

THEN BRANCH TO CCDE.ADDRESS IF

CPERANC.?2
CPERAND.2
CPERANC.2
CPERAND.2
CPERAND.2
CFERAND.?

IRIF »

CP.4
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IS XX E RN

* LIF2 « (LCGICAL IF - 2 OPERANDS)

RANN NANR

FORMAT:
8 8ITS VARIES VARIE 3 BITS 24 BITS

i aJs6l1a 1 STD_SOURCE I STD_SCURCE 1 LCP 1 CCCE_ADODRESS 1

A GA W AR D TR N G TN GG GE AR R N aE W R SR A D I S D W T A N A YD © W G A W ST W AR W

gPCOCE 0P.1 GPa2 0F.3 CF.4
OPERATION:

FCR INTERFRETATION CF THE MASK, SEE "LOC" (CP a60a).

BRANCH TO CODE_ADDRESS IF THE RESULLT CF (OP.1 MASK OP.2) IS TRUE

. AdRRk AARR :
C) & LNGCT ~ (LCGICAL NOT) ' )

L EEE ERE &1

FORNMAT:
8 EITS VARIES VARIES

W ARG WD S T NN CRWD R OR W AR TR D W G ED S TS GO WS U NS W GH G YR T AN O NS W WS W N WA

1 4623 | STO_SOURCE 1 STC_CESTINATION |

OPCODE 0P.1 UP.2

OPERATION:
STD_CESTINATION 3= COMPLEVENT(STD_SCURCE)
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EAkk kA& A

* LIF1 « (LCGICAL IF - 1 OPERAND)

LEEE R RE &

FORMAT: |
g BITS 1 VARIES 24 BITS

i 3633 | V 1 STD_SOURCE | COCE_ACDRESS |

OPCODE OP.1  QP.2 oP.?

OPERATION:
V=0 ==> IF STO_SOURCE TRUE THEN ERANCH 10 CODE_ADDRESS.
V=1 ==> IF STOD_SOURCE FALSE THEN ERANCH 10 CODE_ADDRESS.
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i COMPUTER SYSTEMS GROUP E1€00/B170C FORTRAN77 S—LANGUAGE
|

BRANCH S~COPS

RAKAkRAAR

& GOTC = (UNCCGNDITIONAL BRANCH)

AR RANK

FORMAT:

& EITS 24 BITS

| 4643 I CODE_ADCRESS 1

CPCODE OPERAND .1

CPERATION:
BFANCH TO THE CODE_ADCRESS (DISFLACENMENT INTC CODE SECMENT).

kAkk k& &

« AIF « (ARITHMETIC IF)

ARk L

FORMAT:

8 BITS 1 VARIES 24 EITS 24 BITS 24 BITS

P R R R X E R R ESFFREEENETEERELERERLDLREERERELREYERREYFEREEIREEREREEREEIREELREE L LR ERERXERZ]

! 3653 | VAR | STD_SOURCE 1| CODE_ACCRESS 1 CCDE_ADODRESS | CODE_ACDFRESSI

OPCCDE CP.1 OPERAND.?2 . OPEFRAND.3 CPERANC .4 CPERANC.S
OPERATION:

IF STD_SOURCE < ¢ THEN BRANCH TO CCDE_ADCRESS IN CPERAND.2 -

IF STD_SCURCE = 0 THEN BRANCH TO CODE_ADCRESS IN GPERAND.3

IF STD_SOURCE > 0 THEN BRANCH TO CODE_ADORESS IN CPERAND.S

VARIANT = 1 ==> STO_SOURCE IS CCUBLE PRECISICA;

VARIANT = ¢ ==> STD_SOURCE IS FEAL OR TINTECER.

THE VARIANT CNLy EXISTS SO THAT IF THE FCLLOWING STANDARD
SCURCE IS & LITERAL, NIP C#N BE ALIGNEC CCRRECTLY AT COODE
ADCRESS AS THE 0P IS STEFPED THROUGH. :
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RAK R AAK

* CGO = (COMPUTED 6OTO)

AR A&
FORMAT:

e BITS VARIES ¢ BITS 24 BITS 24 BITS

! 2664 I STD_SOURCE | COUNT I COCE_ACDRESS ... CODE_ADCRESS |

S WS DA GRS AN R AR B - e wan -on

CPCCDE OPERAND.1 OFEFRAND.2Z CPERANC.3 <eo OPERAND.COUNT

STO_SOURCE ::3= CCNTAINS AN INDEX INTO THE LIST GF CGDE ADDRESSES
FOLLOWING.

COUNT ::= THE NUMBER OF CODE_ACDRESS FOLLOWING.
CODE_ACDRESS 3= THE ADDRESS TO BRANCH TQ.

OPERATION:
BFANCH TO THE CODE #DCRESS POINTED 70 8Y THE INCEX 1IN
STD_SOURCE.

AAkk bk

* AGO + (ASSIGNED GOTO0)

[ EX T ¥ XX

FORMAT:
8 EITS VARIES - VARIES VARIES

| a67a | STC_DESTINATION 1 STC.SCURCE 1 STD.SOURCE 1

CPCODE tP.1 OF .2 gP.3

OP.1 POINTS TO A TAELE WITK N RCWS &ND 2 COLUMNS WHERE (N-1)
IS THE NUMBER OF UNIQUE LABELS ASSIGNED IM A FROGRANM UNIT.
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 SANTA BARBARA PLANT FoSe 2222 2749 (£)
OPERATION:

IF THE MOST SIGNIFICANT P@IT OF OP.2 IS  ZERQ
(SUBBITCOP.250+1) = 0)» THEN THE VARIABLE IS NOT
ASSIGNED A LABEL AND AN ERROR IS GIVEN.

IF THE VALUE OF SUBBITC(OP.2,1) IS CREATER THAN THE
VALUE 0OFf THE FIRST ENTFY IN THE TAGBLE (FCINTED TO ey

OP.1) THEN THE ASSIGNED LABEL IS NCT IN THE TABLE “AND
AN ERROR 1S GIVEN.

IF THE OP.3-TH BIT OF THE TAELE ENTRY WHCSE ROW EQUALS
CP.2 IN THE FIRST COLUMN COF TFE TAELE EGUALS O (SUBBIT
(0F.1C0P.251)»0P.3,1) = C)» THEN THE LAEEL IS OUT OF
SCCPE AND AN ERRCR IS GIVEN. :

CTHERWISE» IF NONE OF THE ABCVE CCONCITICAS IS TRUE,
ERANCH TO THE CCDE ADCRESS FOULNC AT THE TABLE ENTHRY
WHCSE ROW EQUALS O0P.2 IN THE SECCNC CCLUMN OF THE
TAELE (OP.1(0P.2,2)). ' :

REFER TO THE FCRFMAT SECTION AT THE BEGIMNNING OF THIS
COCUMENT FOR THE CESCRIFYION OF THE ASSIGNED GOTO
TAELE. '
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TYPE AND SIGN CONVERSIOM S=OPS

RN KA KRR

# FLOAT « (CONVERT FROM INTEGER TO REAL OF COUBLE PRECISION)

AR RARRK
FORMAT:

& EITS . VARIES 1 BIT VARIES

| 4543 | STD_SOURCE 1 VARIANT | SYC_DESTINATION 1

GFCODE OPERAND.1  OPERAND.Z  CPERAND.3

OPERATION:

STO_CESTINATION == FLCAT(CSTD_SOURCE)

IF VARIANY 1 » STD_DESTINATICN IS COUBLE PRECISICON;
(:> IF VARIANT  » STO_DESTINATION IS REAL.

iHon

[ EEZEEE ¥

* [FIX « (CCNVERT FROM REAL OF COUBLE PRECISICN TO INTEGER)

AAkkk Ak &k

FORMAT: |
& EITS 1 BIT VARIES VARIES

i a5 I VARIANT | STD_SCURCE 1 STC_CESTIMATION |

OPCCDE CPERAND.1 OPERANC.2 CPERAND.Z
OPERATION: '

STO_DESTINATION == JFIX(STD_SOURCE)

- IF VARIANT
IF VARIANT

1» STD_SCURCE IS CCUELE FRECISION;
0» STD_SGURCE IS REAL.

o
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[EEZEEY &

* SNGL * (CCNVEFT FROM DOUBLE TO REAL)

R ARR AAAR

FORMAT:
& EITS VARIES VARIES

i a56ad I STO_SOURCE 1 STC_DESTINATION 1

0PCCODE OPERAND.L CPERANC.?

OPERATION:

STO_CESTINATICON = SNGLCSTC_SOUFRCE)

=N
(/\‘
Rk k&k&

« DBL = (CONVERT FROM REAL T0 DCUELE PRECISION)

LB R & & & 87

FORMAT:

!  a573 | STD_SOURCE 1 STC_CESTINATION |
OPCCOE OPERAND .1 OPERAND .2
OPERATION:

STD_DESTINATICN := CBL(STC_SOUKRCE)
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L EE S RS & ]

*# ABS & (ABSOLUTE VALUE)

[ EE X EEE]

FORMAT: .
8 BITS 2 BITS YARIES VARIES

I 3684 | VARIANT f STO_SOURCE | STC_DESTIMATICN 1

OFCCDE OPERAND .1 OPERAND .2 CPERANC.3
VARIANT STD_SOURCE
00 FLOATING FOINT NUMBER
01 DOUBLE PRECISION NUMBER
10 INTEGER
11 UNDEF INED

 OPERATION :

H

STC_DESTINATION := ABSOLUTE VALUE (STD_SCURCE)

I EE X R FE]

* NEC « (CHANCE SIGN)

IR X R K ¥

FORMAT: ‘
-8 EITS 2 BITS VARIES VARTES

! 4693 1 VARIANT { STD_SOURCE ' STC_CESTIMATICN 1!

AR U AN On M NS SR AR SR AD SR AR D N OR G SR R VR SR D GD AP AN NS S0 GRS G TS G OD D N R D G MR W R S E NN UR S N TR W W

O0FCGDE OPERAND.1 OPERAND.Z CPERAANC .3
VARIANT STD_SOURCE
00 REAL
01 DOUBLE PRECISICN
16 INTECGER
11 UNUSED
OPERATION:

STD,tESTIN&TION t= = (STD_SOURCE)
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SUBSCRIPY VALUE COMPUTATION S-OPS

LA ER B

« VD » CVALIDATE DESCRIPIOR)

Ahkk AR

FORMAT: ‘ |
8 8ITS 20 BITS VARIES VARTES

I 3J8A3 | MEM_ADDR 1 STD_SOURCE 1 STC_SCURCE 1

OPCOCE oP.1 ELEMENT ARRAY
LENGTH SIZE
DECLARED DECLARED

MEM_ACDR IS THE BLOCK-RELATIVE ACCRESS OF THE DECRIPTOR OF THE
ARGUMENT PASSED. THIS DESCRIPTOR DESCRIBES KHERE THE ACTUAL
ARGUMENT IS» ITS ELEMENT LENGTF PASSEC AND THE ACTUAL SIZE
PASSEC.

"ELEMENY LENGTH DECLAREC™ EQL ¢ IMPLIES ASSUMED-LENGTH.

"ARRAY SIZE DECLARED™ IS THE NUMBER OF ELEMENTS PASSEC IF NUMERIC
ARRAY» OR THE NUMBER OF BYTES PASSEC IF CHARACTER 2RRAYs OR ZERD
IF CHARACTEFR VARIABLE. IT WILL POINT 7O THE THE SIZE FIELD OF
THE RUN-TIME CIMENSION TABLE BUILT EY B84T/B4AT IF ASSUMED SIZE COf
ACJUSTABLE SIZE. OTHERKISE IT WILL BE A LITERAL. o

OPERATION:

¢ VERIFY THAT TYHE SIZE OF THE @&RRAY CECLARED IS LESS THAN CR
ECUAL T0 THE SIZE OF THE ARRAY PASSELC.

+ VMOCIFY THE DESCRIPTOR #T ﬂEM_ADUR T0 REFLECT THE DECLARED
ELEMENT LENGTH.
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ARAkAKAL

« BAT * (BUILC ARRAY TABLE)

ARk A&

FORMAT:

8 EITS 4 VARIES VARIES

1 aBEB3 1 CNT | STO_OESTINATION 1 STYD_SCOURCE § DIM_1 laeaol DIM_CNT 1

OPCODE TASLE LENGTH
CNT ::3= NUMBER OF DINMENSIONS

FORMAT OF CIM_1#:

VARIES VARIES

I STD_SOURCE 1 STOD_SOURCE 1

LOWER BOUND UPPER EQUND
CPERATION:

CONSTRUCT AN ARRAY CESCRIPTOR USING THE RENMAINING INFQ
O0F THE FORMAT:

OFF SET BIT(32) SEE 1 BELCh
DIM_INFO_1 RECCRL1
DIM_INFO_2 RECORCD1
DIN_INFO_CNT RECORCI
SIZE BIT(32) SEE 2 BELCH
WHERE RECCRC1 FCRMAT:
A1 =1 A_3 BIT(32)
A4 = A_(2-1)%D_C(2-1) LTWER_ECUND  BIT(32)

UPFPEF_BOUNC  BIT(32)
D_#

(1 + UPPER_BCUND_#
- LOWER_BCUND_#)

1. OFFSET= =(LOWER_BOUND_1 * A_1 + ... + LORER_ECUND_CNT & A_CNT)
2. SIZE = A_CCNT+1)*LENGTH (OR WHAT IS FASSED IN IF ASSUMED=-SIZE)

3. UPPER_EQUND_CNT IS REPLACED EY SIZE/LENGTH
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ANk KR AN

* BAAT « (BUILD ASSUMED SIZE ARKRAY TABLE)

khkk kAkS

FORMAT:

8 BITS & VARIES 20 81IT¢S VARIES

AN ) G W N TR G R AR D R YR G S WD R VR EE W WD P WS RN T P TR AR AP ST S EE SN A N M R YR W G AT P W R W AR G AR S R e W -—---me-eoeme

1 38Ca 1t CNT  STD_DEST. ' MEM_ADDF 1 STC_SCURCE | CIM1 leaal CIF_CANTH

TABLE LENCTH

CMT = NUMSER OF CIMENSIONS.
FORMAT OF CIMENSION INFORMATION:

VARIES VARIES

I STO_SCOURCE | STD_SOURCE

LOKER EOUND UPFER BOUNC

OPERATION:
SAME AS "BAT™ EXCEPT:

1« MEM_ADDR IS USELC TO FETCH EITHER ASSUMEC LENGTH
AND/OR ASSUMED SIZE, : :

2. IF LENGTH = 0» USE ASSUVED LENGTH»

3. If DIMENSION COUNT CF UPPER BGOUND = 0» USE
ASSUMED SIZE.

RAkh kX
+ CS * (COMFUTE SUBSCRIPT VALUE)
Atk kR
FORMAT:
8 BITS & VA 20 VA BT 26 VA

sea I S_CNT | ¥_CNY I STD_CEST. 1

B GG GRS DRSS EY W G . W

1 agCa 1 CNT § SL v M1 1 52 1

CNT ::= NUMBER OF SUBSCRIPTS PRESEN1T
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S# 3:3= STD_SCURCE (SUBSCRIPTS)

Mg ::= SCALE FACTOR

OPERATION:

STD_DESTINATION == S1 &« Ml ¢ S2 & MZ ¢ ..o ¢ S_CNT * M_CNT

LB EE 8 8§

&« CSB ~ (CS WITH BOUNDS CHECKINE)

Rk k&k

FORMAT:
& EITS 4 VARIES

I 38E3 1 CNT 1 S1 1 S2 ¥ eee 1 S_CNT 1 STC_CESTINATION

CPCOLE

S# FORMAT:
VARIES VARIES VARIES 2G

R AR YR R R W TS RN W AR W S D W G W CF D R R RGN G GNP WD R YR NN G R A T WR WR S TR AL WP W W

I STD_SOURCE § STD_SCURCE I STD_SQURCE 1 M# |

S AR On WP Y AR R E MR e W W e WS G R N Dy WU SR G S ARNE GRS GRER W

SUBSCRIPT LOWER BOUND LUPPER BOUND SCALE

OPERATION:

SAME AS FOR "CS"™ EXCEPT THAT THE SUBSCRIFT IS CHECKED
TO VERIFY THAT (LOWER BOUND IS LEG SUBSCRIFT LEQ UPPER
BOUND) BEFORE THE INCEX VALUE IS CCNFUTEC.

STC_DESTINATION == SIL # #1 ¢ ... + S_CNT & F_CNT
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; ' EURROLUGHS CORPORATION
_ COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

[ EE R EF ] '
& CSV & (CONPUTE SUBSCRIPT VALUE WITE ARFRAY T28LE» CHECK BOUNDS)
RARAAX KRN
| FORMAT :
8 BITS 4 VA VA VA VA VA

1 Jd¢EFa I CNT & STD_DEST1 & St t 52 1

eee | S_CANT 1| STD_DEST2 1

CNT :3= &4 BIT LITERAL INDICATING NUVMBER OF CIMENSIONS
S# ::= STD_SOURCE (SUBSCRIPTS)

STD_DEST1 IS ADCRESS CF ARRAY CESCRIPTCF AS CESCRIBED BY "BAT™.
CPERATION:

STO_DEST2 3= OFFSET + ( S1 = A_1 ¢ S2 % A_2 4 ... ¢ S_CNT » A_CNT

(:j SUBSCRIPT BOUNDS CHECKING IS 4LWAYS PERFORMED.




ELRROUGHS CCRFORATION
COMPUTER SYSTEMS GROUP
SANT A BARBARA PLANT

DO-LO0OP MAINTENANCE

Ak k& AR A

« DO .UP « (DO LOOP UPCATE)

KAk EAKAN

FORMAT:
e BITS 3 BITS

VAR VAR

9-1
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Y AR VAR

WD R R R AN AR D R D R S AR AR R A D WD B ED (DS D W A NS D SR WD R N G G AR e AR YR

! 3903 I VARIANT 1

UP. 4 CP.5

OFCODE oP.1
VARIANT aP.2
) STO_INDEX
1 STO_INDEX
2 STD_INDEX
3 STC_ INDE X
4 -

VAR DC-TYFE

0 CO 2 I=NsM

2 00 2 I=NsMsL
1 STC_SGURCE=ITER_CNT
1 REG = CTR_VAR

gPr.2 0P.3

P.3

STO_CEST.
STD_SOURCE
STC_CEST.
STC_CEST1
STD_SOURCE

STD_CEST

LOoC FUNCTIOA

aF .4

STD_SOURCE
CCDE_ADCR.
STD_SOURCE

CCDE_ADCR.

CCDE_ADDR.

CCOE_ADDR.

OP.5S

CODE_ACCRESS
STD_DESTINATION
CODE_ADDRESS

STO_DEST2

Tae IF C(STD_INDEX GT STO_SOURCE) THEN
STC_CESTINATICN = STD_INCEX
€0 TC CCOCE_ADCRESS

END 1IF

BTM  STD_INDE

STO_CEST

X = STOD_INDEX + |
IF (STD_INDEX LE STC_SOURCE)
¢ GC TO0 CCOE_ADDRESS

INATION =

SYD_INDEX

Top IF (STD_SCURCE LE 0) THEN

S1C_C

ESTINATICN

= STC_INCEX

GG 10 COCE_ACDRESS

END IF
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3 " 8TM  STD_INOEX = STD_INDEX + STD_DESTL(Q)
X STO_INDEX=CTR_VAR STO_CEST1C1) = STC_OEST1C1) - 1
| 2 STD_DEST1(0)=INCR IF (STO_DEST1C(1) CT Q)
| 2 STO_CESTICI)=ITER_CNT *« GC 10 CCDE_®DDRESS
% STC_CEST2=CTR_VAR STO_CEST2 = STOD_INCEX
4 [C 2 X=A4,B,C TOP IF (STC_SCURCE LE 0)
2 STD_SOURCE=ITER_CNT « GO TO CCOE_ADORESS
5 " BTM % CTR_VAR INCREMENTED SEPARATELY
1 STD_CEST. =ITER_CNT STO_CESTINATICN = STD_DEST. = 1
IF (STC_CEST. GT ©) €C 10 COCE_ACCR.
6 NOT USED
7 NOT USED
NOTES: THE TOP "DOUP~ S-0P IS GENERATED ONLY IF THE COMPILER

~
,,4/

"CANNCT DETERMINE WHETHER OR NOT THE ©OC LOOP WILL EE

EXECUTED AT LEAST ONCE.

STC_DEST1 IN THE FORM CF VARIANT 3 IS # 2-ELENMENT ARRAY.



10-1

EURROUGHS CCRFORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP B1€00/B1700 FORTRAN77 S=LANGUAGE
SANTA BARBARA PLANT FoaSe 2222 2749 (B)

CHARACTER TYPE S=0PS

AARE AALS

* CREL » (CHARACTER RELATION)

I ER Y S RE N
FORMAT:

€ BITS VARIES VARIES 3 BIT VARIES

WM S W W AR AR W AR AN TSR R R S TR R TR ED R WD S D WD N T NP S TR @ D AU G A W WD RN AR WA W AN TR WA S AN W R

1 a5Ea | STD_CHAR_SOURCE 1 STD_CHAR_SOURCE IMSKI STD_CESTINATICA !

CPCODE OPERAND.1 OPERAND.2 gP.3 OPERANLC .4

OPERATION:
STO_CESTINATION := TRUE IF OPERANC.! RELATES V0O OPERAND.?
IN ANY OF ThE WAYS SPECIFIEDC BY ThEt MASK,
(:K CTHERWISE FALSE.

FCR INTERPRETATION OF THE MASK, SEE "CRIF"™ (QF a5F3).

RIGHT BLANK FILL IS ASSUMED.
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I B EEEES ¥

¢« CRIF « (CHARACTER RELATIONAL IF)

AERkEhAER
FORMAT:

g BITS VARIES VARIES 3 EIT 24 BITS

1 45Fa I STD_CHAR_SOURCE 1t STD_CHAS_SOURCE 1 MSK | CODE_ADCRESS |

R R G N S R D S P NN D D G G A NG W G G M AR R SR G W R A R A EN AR G AR SR R T AN R W M AR SR AL AR W N TR D GO ML B NP U AR EE ae A W W - -

UFCODE OPERAND.1 CPERAND.Z 0P.2 OPERAND .4
OPERATION:
FOR A MASK OF THEN BRANCH 1C CCODE.ACDRESS IF
1 CPERANC.1 .GT. CPEFRAND.Z
2 CPERANC.1 .LT. OPERAND.?Z
3 CPERANC.1 .NE. OPERAND.?Z
4 CPERANC.1 .FC. OPERAND.Z
5 CPERANC.1 .GE. OPERAND.?
6 CPERANC.1 .LE. OPERAND.?

RIGHT BLANK FILL IS ASSUMED.

AN AAK

* LEM * (LENGTH)

[ EE S NE S ]

FORMAT

(1]

8 EITS  VARIES VARIES

W R P S NP R D YD WS R AN G SRR I R R TR S WD WS WS WS AR MR NS B TR AR T AW WP AN AR WS O AR N A WP W S W

1 16C3 ! STD_CHAR_SOURCE | STD.OESTIMATICN I

WS U AN R NR RSN G ER AL WD R AR M EN NN AR NS AR TE R SR R W R S N WD D NS N R R AR WD N e e

CPCODE OPERAND. 1 OFERAND.2
OPERATION :

STD_DESTINATION 2= CHAR_LENGTH (STC_CHAR_SCURCE)

LENGTH OF STD_CHAR_SOURCE IS RETURNED IN EBYTES.
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RARKERRAR

# SSTR & (SUBSTRING DESCRIPTOR)

ARRE AEEA

FORMAT:

g BITS VARIES VARIES VARIES VARIES

1 4763 | STD_CHAR_DEST!  STD_SOURCELl | STD_SOURCEZ2 | LAST_QOP ¢

WHERE LAST_OP COULD BE

EITHER
VARIES

1 STD_CHAR_DESTZ |

"“!\.\‘\‘ W G GS AN AR WU WR a) W WS S an W e @
)
C

CR
3 BITS VARIES

I 373 1 STD_DESTINATICN 1|

CPERATION

IF  LAST_OP IS OF STC_CHAR_DESTINATICN FCRM TEEN

STO_CHAR_DEST2 = STD_CHAF_CEST! (STO_SCURCE1 : STD_SOURCEZ)

OTHERKISE »

STC_DESTINATION = CHARACTER_CESCRIPTICR OF
( STD_CHAR_DEST1 (STC_SOURCE1 = STD_SOURCEZ2) )

RIGHT TLUMCATION OfF ELANK FILL KILL CCCURe.
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(SUBSTRING MOVE)

FORNAT:
g BITS VARIES VARIES VARTES VARIES

! 2773 1 STD_CHAR_SOURCE 1 STD_CHAR_DEST.1 STD_SOURCEL | STD_SCURCEZ!

CPERATION:

RAhkdk kA&

STD_CHAR_DEST.(STC_SOURCE1 : STD_SOURCE2) = STD_CHAR_SOURCE

RIGHT TRUNCATION COR BLANK FILL WILL CCCUR.

* STC » (STGRE CHARACTER)

LR R 2R R

FORMAT:
8 EBITS VARIES VARIES VARIES VARIES
I 3783 | STOD_CHAR_SOURCE | STD_CHAR_DEST.! STO_DEST.! STD_ SOURCE
OPCODE OPERANLC.1 OCPEFAND.Z oP.2 BPERAND.A
CPERATICON:

STD_CHAFR_CESTC(STD_DEST ¢ STO_DEST+STD_SCURCE) =
STD_CHAR_SOURCE //STO_CHAR_SCURCE//STD_CHAF_SOURCE//eea

STC_CESTINATION := STC_DESTINATION + STD_SCURCE

ACTION WILL AUTQO STCP IF LENCSTC_CHAR_DESTINATICN) IS
REACHED.
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RARAERARR

&« CATC ~ (CHARACTER CCNCATENATICON WITH DESCRIPICR)

KaARRARK
FORMAT:

8 EITS VARIES VARIES VARIES VAFIES

! ar79a | STD_CHAR_SRC1 | STD_CHAF_SRCZ 1 STD_CHAR_CEST 1 STD_DEST

D N AR D M N N TR G AD D D AP WS SN WE G I R G WR OR S SPGM Gh WD G W G W G R @ W R S G D N B MR R UMD SR WS N WD GD GRS W WP SN D @ s e e

0PCODE OPERAND.1 CPERAND.2 opP.3 CP.4
CPERATION:

STD_CHAR_CESTINATION = STC_CHAR_SRC1 ¢/ STC_CHAR_SRC2

AMND STD_CESTINATION = CHARACTER_PO_®DCR DESCRIFTOR OF
‘ C STD_CHAR_DEST, MIN C LENCSTD_CHAR_CEST)»
LENCSTE_CHAR_SRCL1) + LEN(STD_CHAR_SRC2)) )

RIGHT TRUNCATION CR BLANK FILL vILL CGCCUR.

Atk ki &k

& MVC ~ (MOVE CHARACTERS)

Ak kR

FORMAT:
8 EITS VARIES VARIES

| 3742 | STD_CHAR_SOURCE 1| STD_CHAR_CESTINATION 1

CPCODE OPERAND.1 ' CFERAND.Z
CPERATICON:

STD_CHAR_CESTINATION := STD_CHAF_SOURCE

RIGHT TRUNCATION OR SLANK FILL #S NEECED.
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ARk ARA

* CAT » (CHARACTER CONCATENATION)

PP
FORMAT: _
8 BITS  VARIES VARIES VARIES
| -are;- -l sru_cu«aZsBuaczl 1 snc_c;an_s;c; | SID:CHAR_;;;T-I
OFCCODE OPERAND.1 CPERANG .2 0P.3
OPERATION:

STD_CHAR_CESTINATION = STC_CHAR_SCURCEL // STC_CHAR_SRC2

RIGHT TRUNCATION CR BLANK FILL ¥ILL OCCUR.
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SUBROUTINE LINKAGE S-OPS

AANKKARRSN

& SAVE & (SAVE RECISTERS)

ARk &A kA

FORMAT: .
' 8 BITS 1 4 BITS VARIES

’ ! R UG R R W R G G AL R WD TN GNGS IR S TR UE AR W G TS W W UD G WD TS ED DA AN G RGN W ES

| a6Da I V I NUMBER_TO_SAVE 1 STD_ODESTINATICN |

CPERATION:
IF v = ¢ SAavE NOX_REGS #6 THRU #C1+NUMEER_TO_SAvVE) AT SIC_CEST
IF v =

1 RESTORE NDX_REGS #6 THRU #C1+NUMEER_TO_SAVE) FROM STC_CEST

[ BT 2N &3

* LB » (LCCAL BASE)

Rhkkk ki

FORMAT:

‘& BITS 1 8I7 10 BITS YARIES

1 Jd6Eq | 0 I TV_INCEX § STYO_CESTIMNATICN |

oR

g EITS 1 BIT 20 81ITs VARIES

R A R S A G N S G I MU G W W e e LI I I R I I R R R

I aska 1 1 1 BYTE OFFSET | STD_DESTINATICN |

R R W A YR NEE WD SIS NN A MG WA W e AR GRS S B GEmEmEE® =W -

CPERATION:

IF VARIANT = ¢ THEN,
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STO_CESTINATION := BASE RELATIVE ACCRESS OF LGCAL DATA 3LOCK
FOR ENTRYCTV_INDEX).

IF VARIANT = 1 THEN,

STO_CESTINATION := 8ASE RELATIVE ACORESS OF LOCAL DATA ELOCK
POINTED 87 BY CCOE ACDRESS LOCATED

AT GIVEN EYTE CFFSET IN CURRENT LOcAL
CATA BLOCK.

[ EE SN EE X ]

* PASS « (PAST ACTUAL ARGUMENT)

RhkkhkAkS

FORMAT:
g EITS 4  VARIES VARIES
I a6Fa 1 V 1 SOURCE 1 REGISTER_CFFSET |

VAR SOURCE VALUE PASSEC

0 STO_CESTINATION KORD ACDRESS

1 STD_CHAR_DESTINATICN CHARACTER_CESCRIFTCR

2 CODE_ACDRESS CCCE ACDRESS (SEE BELOW)

3 STO_SRC» STD_DEST ARRAY_CESCRIFTOR (SINGLE WORC)
4 STO_SRC» STD_DEST BRRAY_CESCRIFTOR (COUBLE WORC)
5 STD_SRC» STD_CHAR_DEST CHARACTER ARRAY CESCRIPTOR

6 STO_CEST»STD_SRC ASSIGNED FCRMAT (AFRAY_DESC_FASSED)
7 STD_SRC» STD_CHAR_DEST, CHARACTER ARRAY CDESCRIPTCR

STD_SRC» STD_SFKC (USEC FOR SUBSTRING)
8=F UNUSED

CPERATIGCN:

& DESCRIPYOR IS CCNSTRUCTEC ANC WRITIEMN 71O THE
"LOCATION DESCRIBED BY THE RECISTER_OFFSET. FLRTHER
INFORMATION ABOUT THE SPECIFICS CF THIS CPERATIGN AFRE -
DESCRIBED BELOW.

) WHEN THE VARTIANT EQUALS 2» THE SPECIFIEC CODE
ADCRESS IS OF THE FORM: .
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1 B8I7 29 BITS

1 ¢ & PEN_ADDR 1

CH

1 817 10 BITS

11 1 TV_INDEX 1

2)  WHEN THE VARIANT EQUALS 3 QR &, THE STANCARD

SOURCE OPERANC IS THE ARRAY SIZE AND THE STANDARD
DESTINATION CPERANC IS THE FIRST ARRAY ELEMENT.

3) WHEN THE VARIANT EQUALS 6 THE STANDAFRC

DESTINATION OPERAND PFOINTS TO THE ACSIGNED FORMAT
TABLE (CCNSISTINC OF N ROWS ANC 2 COLUMMNS). REFER
TO THE FORMAT SECTICN A&7 THE BEGIAMNING OF THIS
COCUMENT FCR A DESCRIPTICN OF THE ASSIGNED FORMAT
TABLE.

THE FOLLOWINC ERROR CHECKING WILL EE DCNE:

A. IF THE MOST SIGNIFICAMNT BIT CF THE STANDARD SOURCE

OPERAND IS ZERC, THEN THE VARJIABLE IS NOT ASSICNED
A LABEL AND AN EFROK IS GIVEN.

8. IF  THE VALUE CF SUBEBIT(STC_SRC»,1) IS GREATER THAN

THE VALUE COF THE FIRST TABLE ENTRY» THEN THE
ASSIGNED LABEL IS NOT IN THE T1ABLE AND AN ERROR IS

GIVEN.

C. IF THE ZERO-TH BIT OF TEE TABLE ENTRY WhOSE RO

EQUALS THE STD_SRC IN THE FIRST COLUMN CF THE
TABLE EQUALS 5» THEN THE LAEEL IS NOT & FORMAT
LABEL ANC AN ERROR IS GIVEN.

IF NO ERRCR IS DETECTEDs, THE ARR2Y DESCRIPTOR PASSEL
IS CONSTRUCTED WHICH POINTS TO THE FCRMAT ADDRESS
FOUND IN THE ROW EQUAL 7O THE STANDARD SCURCE OPERAND
IN CCLUMN 2 CF THE ASSIGNEL FCRFAT TABLE. THE
DESCRIPTOR PASSED WILL REFLECT QFFFF3 ELEMENTS AND A
LENGTH EQUAL TO 7ERO. THE FCGRMAT ACDRESS PCINTED TGO
BY THE ODESCRIPTOR IS THE LOCAL BASE RELRVIVE BYTE
BDCRESS OF THE FIRST ARR2Y ELEVENT.’

4) WHEN THE VARIANT €£QUALS 7> THE FIRST CSTANDAFD
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SOURCE  OPEFRAND 1S THE ARRAY SIZE.

STD_CHAK_DESTCSECOND STD_SRC:THIFRD SYL_SRCY IS TFKE
FIRST ARRAY ELEMENT. THE SECOND STANLARD SOURCE
OPERAND IS THE FIRST CHARACTER ANC THE THIRD
STANDARD SOURCE CPERAND IS THE LAST CHARACTYER CF
THE STANCARD CHARACTER DESTINATICN.

5) THE REGISTER_DFFSET HAS ONE CF TWC FCORMATS:

1 BIT 4 BITS 10 BITS

D A AE A S n R U R A N R WD WS WL R SR MR WP EE W AR WD W B8 AR W AR SF W A W W AN W TE D S AR G R R R W W A e @

I 0 | REGISTER_NUMEER | BYTE OFFSET INTC FCREICAN BLCCK 1

1 BIT 19 BITS 10 8ITS

N I R N PN L L X I R G an W RGN N W DS E™ EWE E me w

I 1 1 BYTE OFFSET INTO 1 BYTE OFFSET INIC FCREIGN ELCCK |
I § LOCAL DATA BLOCK 1

- R @ W G ER WD S R R SN R RS R WS U N A D )G NS TR A R AR W AR W

THE BASE-RELATIVE EIT ADCRESS C(THE INDEX) ADCED YO ThHE
EYTE OFFSET (DIRECT_ADDR) IS THE ACORESS COF WHERE T4
FUT THE 48-8I7 DESCRIPTOFR.

ALL ARGUMENTS ARE PASSELC BY ADCRESS, EXCEPT COLE
dDCRESSES. IF - &N ARCUMENT IS FASSED IN THE USER
PRCGRAM BY VALUE, A CCPY IS MADE aNC ThE ACDRESS CF
THE COPY IS PASSED AS THE ARGUMENT.
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I EEER NEE]

* CALL ~ (SUBFROUTINE caLLl)

[ EEEE RN ¥ ]

FORMAT:

€ BITS 10 BITS

1 a70ad I TV_INDEX |

CPERATION:

8RANCH TO EXTERNAL COCE ACDRESS. SLBFROGFAM ADDRESS IS A
10=-EIT TRANSFER VECTOF INCEX.

"
4
i

AAEk kALK

* DCAL « (DYN#MIC SUBROLUTINE cALL)

AAKE KSR
FORMAT:
8 ELTS VARIES

I a7 13  STD_DESTINATICN 1

S N S D W W W GIEE YD N D G W OB WD G A W

OPERATION:

SAME AS CALL EXCEPT ERANCH TO CCDE_SEGMENY_CISPLACEMENT
FCUND AT ADDRESS CONTEINEL IN YHE STANODARC CESTINATION.
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AAhkhk kk &k

* RTN * (RETURN)

AbxkEER
FORMAT:
8 BITS
| ar2a 1
OPERATION:

NEXT_INST_PTR FETURN ACORESS (FRCM MEMORY LOCATION ="

IN LCC2L DATA ELCCK).

RETURNS TO ‘ADDRESS SPECIFIEC IN LCCAL DaT# ELCCK.

(:/ AR Ak kAKX

*# SFCL &« (STATEMENT FUNCTION CALL)

AARKRAXR
FORMAT:
8 EITS 1 24 BITS VARIES

I 3732 1 0 1 CODE_ ADCRESS I STD_CESTINATICN |

OFf

1 3733 11t STD_ DESTINATIUh I STO_DESTINATICNM @

WHEN THE ONE 8IT VARIANT = 1, THE FIRST STANCARC CESTINATICN
CONTAINS AN EXTERNAL CCGDE 4DCRESS.

CPERATICON:

STORE NEXT_INST_PTR AT EXTERNAL_COCE_#DDRESS a7y
STO_DESTINATION (THE FIRST OPERAND FOLLOWIAC THE VARIAANT).»
THEN BRANCE TO SPECIFIED CCCE ACORESS (WHEN VARIANT = ()
0GR TO EXTERNAL COCE ACDRESS CONTAINED IN FIRSY STD_OESTINETION
(WHEN VARIANT = 1).
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IR RS R R E S B

&« SFRTN * (STATEMENT FUNCTICN RETURN)

Arkk RS AAR
FORMAT:

8 EITS VARIES

- GG e W WS w W e -- e wm - -

I 3743 1 STD_ DESTINATICN |

CPERATION:

BRANCF TO EXTERNAL_COCE_ACDRESS STORED IN STC_DESTINATICN.

ARk kA kX

* SPA¥ + (SCRAMELE ANC PROVIDE A&RCGUNMENTS)

AakKKAKR
FORMRT:

8 BITS 8 BITS 8 gIis VARIES

----- S S W AR T M G @M WA G DRGSR AW G W S W

f 3753 | APARMS_T0_0eDC 1 ﬂPGRNS PASSELC t CORCER_ INFO 1

R NE P G R E YR NP WS R Gk ES W e W e D NS M MR S S R W @ S Ee W

OPERA2TION:

#PARNMS_PASSEC ARE COPIEC TOC AN INTERFRETER IMPLIEC
LOCATICN. (#PARVS_PASSEL ¢ APARMS_TC_ADD) 48-BIT7
DESCRIPTORS ARE ZEROUED OUT. #FARAMS_PASSEC ARE COPIED
BACK AS SPECIFIED EY ORDER_INFQC.

CRLER_INFO IS AN  ARRAY OF #PARMS_PASSEC ELEMENTS;
EACH ELEMENT IS BIT(2C) AND CONTAINS ADCRESSES WHICE
ARE THE LOCATICNS TG0 WHERE THE 4&8-EITY ARGCUMENT
DESCRIPTORS ARE TC BE WFITTEN. LENGTE OF CRCER_INFO
IS C(APARMS_PASSEC » 20).
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SPECIAL FUNCTICMN S-0OPS

R EREE R E &

&« STHEN « (FCRTRAN STATEKENT NUNEER)

IR EZENE R

FORMAT: :
8 EITS 14 BITS

1 agla I LITERAL 1|

CPERATIGN:

MCVE THE 14-8I7 LITER2L TC THE FORTRAN STATEMENT NUMBER
FIELD IN THE BASE-LIMIT AFREA.

DEBUG INTERPRETERS WILL ALSO ChHECK FOR BREAKPCINT MATCHINC.

AAkhkRAXn

* HMON &« (HARCWARE MONITOR) sxs  ANCT YET IMPLEMENTED aaa

ARk kA AKX

FORMAT:
8 8I71S VARIES

1 2924 | STD_CHAR_SGCURCE 1

-G EE GGG GG RS GE NG @ S D - - .o

OFCCDE

CPERATION:

ISSUE EACH BYTE OF STD_CHAR_SOURCE FRCM LEFT TC
RIGHT AS THE ARCUFMENT OF A HARCKARE MCNITCR MICRO OP.
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NGCTE

PRIVILEGED USER S=-0PS

¢ ALL REFERENCES TO BUFF» CFFSET» SIZE. EZFLG» ETC.
(COMMON REFERENCES USED IN INTRINSICS) INCICATE
PRECEFINEC LOCATICAS IN MEMORY. THESE vALUES ARE NC1

PASSEC IN THE OP IFSELF.

ARAK AR AR

&« ADDR » (8ASE RELATIVE ADDRESS)

RAhkk kAR R

FORMAT:

e EITS VARIES VARIES

| a683 | STD_DESTINATION 1| STC_DESTINATICM i

G A e WA WM W MR A R S GG ED WS GTaONSS TR GE R o

GFCCOE gf.1 ‘ 0P.2

OPERATION:

OF.2 := ACDRESS(C CP.l1 ) = BASE_RECGISTER

AARAERARR

« DESC « (INDIRECT DESCRIPTCR OF NUNERIC ARFAYS)
AAkhk Rk Xk
FORMAT:
8 aITS VARIES VARIES -~ VARIES VARIES

1 36E3 1| STD_CHAR_DEST | STO_SRC1 | STC_SRCZ § STU_DESTINATIC

CPCCLCE oP.1 OF FSET LENCTH 0P.4

CPERATICN:

SfD_DESTINA?IGN (SEGMENT» DISPLACEMENT» LENGTH)

DESCRIPTOR OF SUBSTR (STD_CHAR_CEEST, (FFSE1, LENGTH)

LI |



13-2

ELRROLUGHS CCRFORATIOM ' COMFANY CCNFIDENTIAL
CCMPULTER SYSTEMS CGROUP B1ECC/B170C FCFRTRAN77 S-LANGUACE
SANTA BARBARA PLANT FeSe 2222 2749 (B)

NCTE : STD_CHAR_DEST DESCRIEES THE FIRST B8YTE CF A ANUMERIC

FIELD. NU CHECKS 2RE MADE FOR VALTIC VALUES CF OFFSET QR
LENCTH.

RAkk kAR

* STC = (STCRE CHARACTER)

I EE 2 NN R J

OP CCCE : a78a

STC IS ALSO A CHARACTEFR-TYFE S5S-0P. SEE CPCCCE a78a ABCVE.

c Ahkh kdkh

* COMM » (COMMUNICATE)

ARk ARk

FORMAT : |
8 BITS VARIES VARIES
1 arca \ STO_CESTINATION 1| STD_SGURCE |
QFCCOE |
OPERATION:

COMMUNICATE (70 THE MCF) THE INFCRMATICN WHICH IS
LEFT=JUSTIFIE IN STANDARD CESTIN2TICN. STD_SCURCE
INDICATES THE NUMBER OF EITS TO EE CCMMMUNICATEC.
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XKAKA R &

&« LCR « (LOAC CCMMUNICATE REPLY)

AR&kKk k&t

FORMAT:
8 BITS VARIES

t arta I STO_DESTINATION 1§

GFCCDE

OPERATICN:

STO_CESTINATICN 3= LAST 24 EITS OF THE CCMMUNICATE REFLY.

IT IS EXPECTEC THET STD_OESTINATICM IS CF TYPE INTEGER.

™
(»/ AARKkRRRA

« TIME = (PROCESSCR TIME)

khkhkkkX ki

FORMAT:

1 <7 Ead | STD_DESTINATICN

OPERATION:

STD_DESTINATICN := FROCESSGR_TIME.
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C

IS X E R R}

= DS & (DISCONTINUE JGB)

ARk & A

FORMAT:

e EITS VARITES

1 QIFQ | STD_CHAR_ CE‘TIN‘YION |
UPCUDE
CPERATION:

CAUSE HOST TO BE ABOKRTED CGIVING THE MESSAGE CCONTAINED
AT STD_CHAR_DESTINATION.

RAk &k kAKX

¢« WIC ~ (WRITE INTECER CIGITS)

RARXK kR &

FORMAT:
. 8 EITS VARIES VARIES
C S
“orene Tl

OPERATION =
WRITES CP1 TC PRECEFIMNED MEMORY LGCATICN THE VALUE:
CECIMALC OP1 ) FCR THE LENGTH SFECIFIED IN QP2 (CIM
EYTES).

LEFT TRUNCATION CR "0" FILL OCCURS AS NEECED.
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AAGkhk kAKA

« BNRY = (BINARY CONVERSION)

YY1 XL L
FORMAT:

g 8

I asg

. CPERATION:

RAhkk KA kA

ITS VARIES

13 | STD_DESTINATICN |

WRITE TO THE LOCATICN CSPECIFIED BY THE <STANDARC
DESTINATION THE VALUE WHICK IS THE SUBSTR oF
(BLUFF,CFFSET BY BFRPTR. FOF THE LENGTH SPECIFIED EY
SIZE).

EINARY CCNVERSION WILL sTopP WHEN A
NON=NUMERIC~AND~-NON-ELANK IS ENCOUNTERED. THEE OFFSET
ANCU SIZE LOCATIONS ARE UPDATED TC REFLECYT THE INDEX
ANC LENGTH OF THE FRENMAININEG SULE-STRING.

IF EBZFLC .TRUE. THEN BLANKS' WILL EE TREATED AS
ZEFOES, OTHERKISE ELANKS WILL EE TYREATED AS NULLS.

* SIGMN » (SEARCH FOR SIGN)

RAKk kA k&

FORMAT:

8 BITS VARIES

A N D IR G E YR G S W WS GE NS R R G NS WS SN e A W

I 3823 | STO_DESTINATION

OPERATION:

REDUCE SUBSTR (BUFF» OFFSET» SIZE) UNTIL FIRST NEC ™ ™

(BY ADJUSTINC CFFSET ANC SIz8).

ON ECS DOs> STD_DESTINATION 3= .FALSE.; RETURN; END;
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(:E STC_CESTINATION 2= (FIRST CHAR) .EQ. "=" ;

IF (FIRST CHAR) = "+" OF "= THEN REOUCE THE ACJUSTED SUB=-STRING
TC SKIP THE SIGN. _ :

STO_DESTINATION WILL REFLECT WHFETHER CR NCT A #INUS SIGN IS FCUND.

RARREKRER

* REAL &« (GET REAL VALUE)

Atk kb &

FORKAT:

8 BITS 1 BIT VARIES VARIES

( CPERATICN:
]
.\/’

OFP1 := FLOAT THE BINARY VALUE CF
SUBSTR (BUFF» OFFSET, SIZE)

CP2 := NUMEER OF CECIMAL DIGITS FCUNC FOLLOWKIANCG THE CECIMAL FCINT

REAL VALUE CCNVERSION WILL STOP WHEN IT ENCOUMNTERS A CHARACTER
WEICH IS NONE OF THE FOLLOWING : # CECINMAL DICIT» A JLANK, 0

CECIVMAL POINT. CFFSET AND SIZE ARE ULPCATED TC REFLECT
THE INCEX AND LENGTH OF THE FEMAININC SUB-STHRING.

IF BZFLG IS .TRUE. THEN ELANKS WILL EE TREATEL AS ZEROES»
CTHERWISE BLANKS WILL EE TREATED AS NULLS.

IF VARIANT = a(1)13 THEN STC_DESTINATION IS OCUBLE PRECISION
ELSE STC_DESTINATIOM IS SINCLE PRECISION
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RARK AR AR

*# NEXT « (EXAMINE NEXT CHARACTER)

RAKKRARR
FURMAT:

8 BITS @& BITS 24 BITS

I 3843 1 LITERAL | CCDE_ADDRESS 1

GPCCOE  GP.1 CP.2
CPERATICN: ‘

IF (SIZE .EQ. J) THEN RETUFRN ;
IF SUBSTR (BUFF,CFFSET»1) .EQ. OF.1
THEN DO ‘
BUMP OFFSET B8Y 1
DECREMENT SIZE 8Y 1
BRANCH 1O CCDE_#CCRESS 3
ENC

SIZE IS THE LENGTH OF THE SUBSTRINC REPRESENTED bY BUFF.

RAXE KRR
« WEF & (WRITE E-FORMAT)

ARk k& A
FORMAT:
& EITS  VARIES

! aé53 | STC_SOURCE 1
CPERATION:

WRITE TC A PRECEFINEC MEMORY LOCATION IN E-FCRMAT
THE VALUE CONTAINED IN THE STANCARC SCLRCE.
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I E R 2 B R R

« WFF > (WRITE F=FORMAT)
ARAK A&
FORMAT:

g EITS VARIES

CPERATION:

WRITE TCO A PREOCEF INED MEMCGRY LOCATICGM IN F-FCRMAT
THE VALUE CCNTAINED IN THE STANDAFD SCURCE.

A&k AkAKkA

# FAMC * (FETCH AND CLEAR ERRCR CONCITION)

kA k k& &

(/ g EITS 3 BITS VARIES

I 3873 | MASK | STC_CESTIMNATION |

CPERATION:

WHRITE TO STD_CESTINATION THE VALUE:
MASK -AND. ERROR_CONDITION_INFC

EFRGR_CONDITION_INFC := (.A0T. FASK) JAND. ERROR_CONDITION_INF

WHERE ERROR_CONDITICN_INFC IS 3 BITS (F INFCRMATION LCCATED AT
A BASE-RELATIVE ACORESS. IT HAS THE SAME FCRFMAT AS THE MASK =

FIRST BIT 3 CVERFLOW CONCITICA.
SECOND BIT = EXFONENT UNDERFLCW CCADITICAN.
THIRD EIT : OIVICE-RBY-ZERC CCACITICMN.

THE .ANC. GPERATICN IS CONE BIT BY EIT.
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RAAKE AR KA A X

& XTRACT « (EXTRACT BITS)

AARNRRAAR &
FORMAT:

g BITS VARIES VARIES VARIES VARIES

! a38&8a | STD_DEST. 1t STD_SCURCE 1 STC_SOURCE 1 STO_DEST. |

; UPOI GPQE CPQ3 OP.h
CPERATICN:

OP.4 := SUBBIT (OF.1, OP.2» CFP.2)

RS SR RE &R R

« INSERT = (IANSERT EITS)

AARRRAKAR K

( FORMAT:
VARIES VARIES VARIES VARIES

- - - o - e a onan W @ - - - owmem .- MWW Em e -.m- .- .- e w e wwm-m-- - - -

I 2&9a 1 STD_SOURCE ¥ STD_DEST. 1 STC_SCURCE 1 STD_SOURCE |

0fP.1 CP.2 GP.2 0P .4

CPERATION:

SUBEIT(CP.2, CP.3,» CP.4) := 0P,
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A& ki kA

* WIF & (WRITE I-FORMAT)

YT IL
FORMAT:

€ EITS VARIES

R U B N D E) Ch RN GM R TR an W em e

I a93& 1 STD_SOURCE 1

CPERATICN:

WFITE TC A PREOEF INED MEMCKY LOCATICN IN I-FCRNMAT
THE VALUE CONTAINED IN THE STANCARD SCURCE.

NCTE = OPS a%3 - 3A23 MAY ALSO EE USED AS FRIVILEGED OPS.

THEY ARE DESCRIBED UNDER THE SECTICN TRICONGMETRIC AND
OTHER FUNCTIONS.
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TRIGONOMETRIC AND OTHER FUNCTIONS

N O T E: ALL STD_SOURCES AND STD_CESTINATICAT ARE REAL.

ANY OF THESE QPSS MAY ALSO BE LSEC At FRIVILEGED OPS.

I EE XN BN
* AMCC » (REMAINDER)
I EE T EEN ¥ ]

FORMAT:

8 BITS VARIES VARIES VARIES

i A943 | STO_SOURCE 1t STD_SOURCE 1 STC_CESTINATION 1|

CPERATION:

STO_DESTINATION 2= (P11 = C(AINTCCP1/CP2) + CF2)

ARRRARARR
+ SIN » (SINE)

XY 2 XL
FORMAT:

8 EITS VARIES VARIES

I 2953 | STD_SOURCE 1 STC_CESTINATICN |

M M D GH R W G AN G D R A AN G D N AP AR S GP N AN R WD UR W W W @ -—- - e -

CPERATION:

STC_CESTINATION 3= SINE CF STD_SCURCE
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ARAK AL
# CO0S & (COSINE)

RAR K AR
FORMAT:

& EITS VARIE VARIES

I 396a | STD_SCURCE 1 STD_CESTINATICAN 1

OPERATICN:

STC_DESTINATION == CCSINE OF STD_SCURCE

>~
G

kAkik k&

« TAN » (TANGEANT)

RARK KRR

FORMAT:

e EITS VARIES VARIES

I 397a | STD_SOURCE 1 STD_CESTIMATION 1|

CPERATION:

STO_CESTINATION := TANGENT OF STO_SCURCE




AGkk kA Ek &

# SINF & (HYPEREOLIC SINE)

AARKKKAKK

FORMAT:

& BITS VARIES VARIES

R N R R D WD S5 AR LS W S T EE @ em NS W A e LN NN

I a98a 1 STD_ SUURCE I STC_ CE“TIB‘IICN 1

CPERATION:
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STO_CESTINATICN := HYFERBCLIC SINE CF STD_SCURCE

RARkKk KRR K&

« COSH = (HYPERBOLIC COSINE)

I EE X EEE N1
FORMAT:

& BITS VARIES VARIES

I 3a%9a 1 STD_SOURCE I STO_CESTINZTION 1

OPERATION:

STC_CESTINATION := HYPERECLIC COSINE OF

STD_SOURCE
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AAKKk k&R

* TANh » (HYPERBOLIC TANGENT)

RARN ARAN

FORMAT:

8 EITS VARIES VARIES

I d9A3 | STD_SOURCE 1 STC_CESTIMATION 1

CPERATION:

STD_CESTINATICN

HYFERBECLIC TANCEMNT CF STC_SOURCE

Atk kR k&

# ASIN « (ARCSINE)

Adkhkd kN
FORMAT:

& BITS VARIES VARIES

I 39Bd | STD_SCURCE t STC_CESTINATICN

CPERATICN:

STO_DESTINATION := ARCSINE OF STD_SCURCE



c\
¥
i

EURROLUGHS CCRFORATION
CCMPUTER SYSTEMS CROUP

14=5

"COMPANY CONFIDENTIAL
B1E0C/B170C FCRIRANZ7 S=LANGUAGE

SANTA BARBARA PLANT FoSa 2222 2749 (B)

R SN BN ¥

« ACOS » (ARCCOSINE)

ANRK AN
FORMAT:

& BITS VARIES VARIES

I a9Ca { STD_SCOURCE Y STC_CESTINKATICN 1

CPERATICON:

STC_CESTINATION := ARCCOSINE OF STC_SCURCE

ARAkk kK

* ATAN = (ARCTANGENT)

RAkkk & A&
FORMAT:

g EITS VARIES VARIES

I 3903 | STO_SOURCE 1 STC_CESTIMNATIGN 1

AP R YR I WS H G W A WAL NN W G GR SD R R S CIER G A TN R TR WS W AR WP AR TR W W W G SR W

CPERATION:

STO_DESTINATICN == ARCTANCENT OF STC_SCOURCE
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ARkt &k &

& AINT « (FLOCR)

ARhkk kAN &

FORMAT:

g BITS VARIES VARIES

-aem e e mman e @ . - EE N RS G N S G AT G WSS ®E® W

I 39EQ3 | STD_SOURCE 1| STD_CESTIMNATICN

L R D AE G TR D G CE N T W) AN CNUD P YD D AR WD NN MW G G AR W W W W W

CPERATION:

STD_CESTINATION := THE INTEGER WHOSE MAGNITUDE IS THE LARGEST

INTEGER WHICH DCES NOT EXCEED THE MAGNITULE
OF STC_SCURCE AND WHOSE SIGN IS THE SAME AS
THAT COF STD_SOURCE.

‘[;ﬂ IF =1 < STCL_SOURCE < 1» THEN STO_DESTINATICM := 0.0

AS AN EXAMFLE, AINT(=3.7) = =3.C

AAEX AR kR

« ALGC &« (LCG TO EASE e)

Athkk k&
FORNAT:
e BITS VARIES VARIES

e W AR W R G A AP S5 R S AR SN WD RN AN RS AN WS W W

| a9Fa | STD_SOURCE 1 STO_CESTINATICN 1

- e e ww e w w - AR BN G R W RS RS e W W

CPERATICON:

STO_CESTINATICN := NATURAL LOC CF STD_SOURCE
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ARAAAR AR KRR R

* ALGC1Q *~ (LCG TC EASE 10)

Y131 L
FORNMAT:

g BITS VARIES VARTES

! 2403 | STD_SOURCE 1 STD_CESTINATION 1

G A G W R D WE W AR AN G UD T ER SN R S W AR W WS Wn e W WA AW W S w e

CPERATICN:

STO_CESTINATION := LOC TO EASE 10 OF STD_SCURCE

C

Ahkkk k& Xk

*+ SQRT » (SQUARE ROOT)

I EEERES ¥

FORMAT:

8 EITS VARIES CVARIES

I 32413 1| STYD_SOURCE 1 STD_CESTINZTICN

OPERATION:

STO_CESTINATION := SGUARE RCOT CF STD_SCUFRCE
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« EXP « (EXFONENTIAL)

[ EE 2 B XK

FORMAT:

g BITs VARIES

{ dA23 | SYD_SOURCE 1t STD_CESTINATICKN 1

CPERATICN:

STD_CESTINATICA

e «x STO_SOURCE
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