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ete00/81700 FOATRAh77 S-LANGUAGE 

P.s. 2222 2149 ce> 

BASE•ll~IT MEMORY LAYOUT 

Sl,TIC MEMORY CONT4INS : 
1> lNT~INSIC COMMON BLOCKS, CONSISTING OF: 

A. OVERflOW/OlVIOE•liY-ZE~O MA!K, 
a. STATEMENT NUMBER, 
c. DEBUG INTERFACE TABLE ADDRESS, 
o. ENVIRONMENT NUCLEUS BLOCK 4CPRESS• 
E. SEGMENT DICTIONARY ADDRESS, 
F. OAT4 CICTION4~Y 4COAE~S• 
G. CODE SEGHE~T NUM~ERr 
H. I/O BUFFER• 
I. OTHER I/O POINTERS ANC VARIABLES K~OWN TO THE INTERPRETER•. 
J. OTHER COMMON INTRl~SIC VARI-BLE~. 

2> LOCAL DATA BLOCKS• CONSISTING Of: 
4. RETURN .ADDRESS• 
a. DESCRIPTORS OF OUMHY ARGUMENT!, 
C. OTHER LOCAL OAT-· EXCEPT PAGEC ARRAYS. 

3) OTHER COM"ON BLOCKS AS DECLARED, E~CEFT PAEEO BLOCKS. 

OYN4~IC MEMORY CONTAINS PAGED LOC4L 4Rfi4YS ANO/OR EQUIVALEHCE 
G~OUPS ANO F4GED COHHON BLOCKS. T~E Pl4CEHEN1 OF T~ESE lh 
OYNA~IC MEMORY IS DETERMINED BY SIZE. ~ITH D-TA P4GES EEI~G BYTE 
ACDRESSABLE, 4 OATA ITEM M4Y BEGIN AT 4NY BYTE AOORESS. A 
~LMERIC ITEM WILL OCCUPY 4 OR 8 BYTES or ~E~OPY. THE SIZE Of 
MOST DATA PAGES IS 1024 CZ**lO> BYTES• EXCEPT FOR THE L•ST PAGE 
OF A CATA BLOCK. A 0414 ELOCK CONSISTS OF CO~SECUTIVE DATA 
PAGES• AS DESCRIBED BY THE DATA OICTIO~A~y. 

A CODE SEGMENT CONTAINS ' TRANSFER VECTOR er V~RI•ElE LENGTH 
FOLLO~ED BY EXECUTAELE CODE CONSISTI~G or s-OPS. SEE BELOW FOR 
FORH4T OF A TR4NSFER VECTOH. 
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ALPHABETICAL LISTING 

ABS 68 
a cos 9C 
AOOR 6 .\ 
AGO 67 
4lf 65 
AINI 9E 
ALOG 9F 
•ltGlO A J 
AMOD 94 
asu 98 
AT.\t\ 90 

SAT 88 
SA Al ac 
ENRY 81 
BUMP A3 

CALL 70 
CAT 78 
C.\TO 79 
CGO 66 
COt'H 7C 
cos 96 
COSH 99 
CREL SE 
CRIF Sf 
cs ao 
CSB 8E 
csv er 

CADD 50 
CBL 57 
DC-l 71 
OOIV 53 
CESC 68 
DMCVE 02 
OMUL 52 
DO.UF 90 
OREL 5C 
ORIF 50 
OS 7F 
DSUB 51 

Z•l 

CO~PA~Y CONFIDENTIAL 
018(0/81700 FORTRAN77 S-L~NGUAGE 

F.S. 2222 2749 <e> 

INSTRUCTION SET 

C.\BSOLUTIZE> 
C4RCCO SI NE> 
CB.\SE REL4TIVE ADDRESS> 
<ASSIGNED GOTO> 
C.\RITH .. E.TIC If) 
<FLO OR l 
CN.\TURfll LOG> 
CLOG TO BASE 10> 
<REHlllNDER > 
C'RCSINE> 
<A RCTA NG ENT> 

<BUILD ARR.\Y lABLE>. 
CBUILO ASSUMED SIZE ARRAY Tl\BLE> 
CGET BINARY INPUT> 
<BUMP> 

csua~OUTJNE CALL>. 
CCH.\Rl\CTER CONC~TENATICNl 

CCH4R4CTER CCNCATENATICN WITH C£SCRIPTORl 
<COHPUTEC GOTO> 
C C 0 H MU N I C 4 TE ) 
<COSINE> 
CHYPEREOLIC COSINE> 
<CHARACTER RELATION> 

.<CHARACTER RELATION~l IF> 
<COMPUTE SUBSCRIPl VALUE> 
<CS ANO CHEC~ BOUNDS> 
<CS ~ITH 4RRAY T4BLE. 4LSO CHECKS BOUNDS> 

<OOUELE ADD) 
CDOUeLE PRECISION> 
<DYNAMIC SUBROUTINE CALL) 
< 0 0 U El E 0 I V I CE > 
CMAKE DESCRIPTOR> 
<MOVE COUBLE WOttO> 
COOUELE ~ULTIPLY> 

<DO LOOP UPDHE> 
COOUELE REL~TION> 
<DOUBLE RELAllONAl If> 
<DISCONTINUE JOB> 
<DOUeLE SUBTRACT> 
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EXP 

Fo\NC 
f 400 
f AMHM 
f4MHR 
f4MRH 
f At!RR 
Fo\RHH 
f 4RMR 
FARRH 
F 4RR R 
fOIV 
FD,.MM 
FOMMR 
FD HRH 
FOHRR 
FDRMM 
FORHR 
FOR RM 
FOR RR 
fl04 T 
FHJilHM 
FMHHR 
f HHRM 
f"HRR 
FHRHM 
FMRMR 
f HRRM 
fHRRR 
ftfUL 
fREL 
FRIF 
fSflMH 
f SMMR 
FSfllRM. 
f SttRR 
f SRHH 
FSRMR 
FSRRH 
f SRRR 
f SUB 

C:OTO 

HHON 

1400 
14HHH 
IAHHR 
IUCRM 
I4MRR 
IARHM 

87 
oc 
37 
36 
35 
34 
33 
32 
31 
30 
Of 
4f 
4E 
40 
4C 
48 

4" 
49 
48 
54 
47 
46 
45 
44 
43 
42 
41 
40 
OE 
5" 
SB 
3f 
3E 
30 
3C 
38 
3A 
39 
38 
00 

64 

92 

08 
17 
16 
15 
14 
13 

z-z 
COMPA~Y CONFIDENTIAL 

81800/81700 FORTRAN77 S-L4NGU~GE 
F.S. Z2Z2 2749 CB> 

CE XP ONE N TI AL> 

CFETCH ANO CLE•fi EFROR CONDITION> 
CRE.\L ADD> 
CREAL AOO - ~E~·~ffil,flEM> 
CRE4L •DD - ~EM•ME~·REG> 
CRE4l ADO - MEM,REG.~E~) 

CREAL AOC - ~EM,REG.~EG> 
CRE.\l ADD - REG•HEti.~E~> 
CRE4L 400 - REG.HEM.REG> 
<REAL ADO - REG.REG.~EM> 
<RE4l ADD - REG.REG.REG> 
CR E .\l DI V l 0 E) 
CREAL OIVIOE - ME~•MEM•~EH> 
CRE4L DIVIDE - H£M•MEM•R£Gl 
<RE.\l DIVIDE - HEH.REG.HEM) 
CREAL DIVIDE - HEM•REG•REG> 
<RE.\L DIVIDE - REG•MEM•ME"> 
CRE4l DIVIDE - REG.HEH.REG) 
CREAL OlVIOE - REG.REG.~EM> 
CRE.\L DIVIDE - REG.R£G,REG> 
(CONVERT FRO~ INTEGER TO FLOATING> 
CREAL MULTIPLY - HEM•HEM•HEM> 
CRE.\l MULTIPLY - MEM.MEM.REG> 
<REAL MULTIPLY - MEM•fiEG•MEM> 
CRE4l MULTIPLY - MEH.REG•REG> 
CRE4l MULTIPLY - RfG,MEM.MEM> 
CriEAL MULTIPLY - REG.MEH.HE~> 
CRE.\L MULTIPLY - REG,REG•MEM) 
CRE4l MULTIPLY - REG,REG,REG> 
CREAL MULTIPLY> 
CRE4l Rt.:1.o\TIUD 
CRE4l REL4TICNAL IP> 
CREAL SUBTR4CT - MEH•HEH•MEM> 
CRE4l 5UBTR4Cl - HEM.MEH,REG> 
CREAL SUBTRACT - MEH,REG.MEM> 
<RE4l SUBTR4C1 - HEM•REG•REG> 
CRE4L SUBTR4Cl - REG.MEM,MEH> 
CREAL SUBTRACT·- REG.HEH.REG> 
CRE4l SUBTR4CT - REG·REG•HEM> 
CRE4l SUBTR4CT - REG.REG.REG> 
<REAL SUBTRACl > 

CUNCONOITION4l BR4NCH) 

CH4RDN4RE MONITOR> 

CINTEGER ~O.D> 
CINT£GER ~DO - H[~,MEH.HEM> 
<INTEGER ADO - KEH•HEM•REG> 
<INTEGER 400 - MEH•REG•MEH> 
CINTEGER 400 - HEH.REG.REG> 
CINTEGER ADD - REG•MEH•~EM> 
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IARHR 12 
IARRI" 11 
I4RRR 10 
IOIV OB 
JDto'MH 2F 
10flt4R 2E 
IO~RM 20 
IOflf;R 2C 
IDRMM 28 
IDRMR 2A 
IORRfl 29 
I OR RR 28 
lf l)( 55 
IMf'HP' 27 
IMM"R 26 
IHfiRH 25 
IMMR R 24 
IMRMM 23 
I HR HR 22 
IMRRH 21 
I HR RR 20 
IHUL OA 
INSERT 89 
IREL 58 
JR IF 59 
ISflf04 lf 
IS"1HR 1£ 
JSfitRH 10 
JStlRR lC 
ISRHM 18 
ISRHR 11. 
ISRRM 19 
ISRRR 18 
JSUB 09 

LB 
LCR 
LEN 
LIFl 
LIF2 
LNOT 
LOAD 
LOG 

l'MOVE 
f'OVE 
~vc 

NEG 
NEXT 

PASS 

REAL 

GE 
70 
6C 
63 
61 
62 
IJ 6 
60 

07 
01 
71. 

69 
84 

Gf 

83 

. ,,. ,._ ''"·p 21 "'"$' '· ·, '··• P' )""·"'" 

COf'P~~y CONFIDENTIAL 
BlEC0/01700 FOfiTRAN17 S•LANGUAGE 

F.S. 2222 2749 CB> 

<INTEGER AOO - REG,t'EH,REG> 
CINTEGEN ADO - REG,REG~f'E~> 
<INTEGER ADO - REG,REG,REG> 
<INTEGER DIVIDE> 
<INTEGER OIYIOE - flEfl,t'Ef',MEf'> 
<INTEGER OIVIDE - ~EH.~E~·RE{> 
<INTEGER DIVIDE - .,£f',~EE•flEI"> 
<INTEGER DIVIDE - f'Ef',FEC,REG> 
<INTEGER DIVIDE - REG.~E~•f'E~> 
<INTEGER DIVIDE - REG,.,E.,,FEGl 
<INTEGER DIVIDE - REG.REE.ME~> 

CINTEGER OIVJOE - REG.REC.REG> 
<CONVE~T FRO~ FLOATl~G TC 1~1E6ER> 

CJNTEGER MULTIPLY • ~E~,.,E~·~EM> 
CINTEGER MULTIPLY • f'Er.~EM•REG> 
<INTEGER MULTIPLY • ~E~.REG.~E~> 

<INTEGER MULITPLY - ~E~·FEG.REG> 
<INTEGER MULTIPLY • REG•~EM·~E~> 
<INTEGER HUlllPLY - REG.~l~•REG> 

(INTEGER MULTIPLY - REG,RtG•~E~> 
<INTEGER MULTIPLY • REG.REG.REG> 
<INTEGER MULTIPLY> 
<INSERT BITS> 
<INTEGER REL•TION> 
CINTEGER RELATIONAL Ifl 
<INTEGER SUBTRACT • ~E~.~E~·~EM> 
<INTEGER SUBTR4CT • ~E~·~EH,REG> 
<INTEGER SUBTRACT - ~E~.REG,~EM> 
<INTEGER SU6TR4CT - ~E~,~EG,REG> 
<INTEGER SUBTRACT - ~EG,f'E~·~EM> 
<INTEGER SUBTRACT • REG.,E~.REG> 
<INTEGE~ SUBTRACT • REG.~EG.~EM> 
<INTEGER SUBThACT • REG,REG,AEG> 
<INTEGER SUBTRACT> 

<LOCAL BASE> 
CL040 co~~UNICAlf ~EPLY> 
CCH~R4CTER LENGTH) 
<LOGICAL If •I-OPERAND> 
CLOGJCAL Jf ,2-0PERANCS> 
(LOGICAL NOT> 
CL040 REGISTER> 
CLOGICAL RELAlION> 

CHOVE t!EMOAY> 
CHOVE SINGLE kORO> 
<HOVE CH4R4C1ER> 

< CH 4 NG E SI G N > 
CEX1'~INE NEXT C~4RACTER> 

CP4SS CESCRIPTOR) 

C GE T RE 4 L V 1'LU E > 
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RMOVE 04 
IC TN 72 

SAVE 60 
Sf Cl 73 
SFRTN 74 
SIGf\ 82 
SIN 95 
SIN ti 98 
5NGL 56 
5P4H 75 
SQRT Al 
SSTL 77 
SSTR 76 
STC 78 
STM~ 91 
STORE 05 

T4N 97 
TANH 9A 
TIHE 7E 

VD BA 

'-Ef es 
~Ff 86 
"IO 80 
ti If 93 

X TRACT ea 

0 
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81f0C/Bl70C fORTR•N77 S-LANGUAGE 

F.S. 2222 2749 CB> 

CHOVE REGISTER> 
CSUBROUTINE RETURA> 

<SAVE REGISTERS> 
CSTATE~ENT fU~CTION CALL> 
<STATEMENT FU~ClION RETUR~> 
(SEARCH FOR OPTIONAL SIGN> 
<SINE> 
CHYPERfOLIC SINE> 
<CONVERT FRO~ DOUBLE 10 SINGLE PRECISION> 
<SCRAMBLE ANC PROVIDE AfiGUMENlS> 
CSQU~RE ROOT> 
CSUBSTFllNG HCVE> 
<SUBSTRING OESCRIPTOA> 
CSTORE CHARACTERS> 
CfORTR~N STATEMENT NUMBER> 
<STORE REGISTER> 

<TANGENT> 
CHYPEREOLIC TANGEhT> 
CPROCE SSOR TIME) 

<VALIDATE DESCRIPTOR> 

CWRITE E·FORf'~T> 
<WRITE f•fORfi!AT> 
<WRITE INTEGER DIGIT~> 
CWRITE I·fORfl-T> 

CEXTR~CT BITS> 

·-. f ~-
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LISTING BY ~UMERIC OP-CODE <WITHIN s-op GflOLPINfS) 

!Bl!f~~Il~ B~£b1~1~[~1 ~:~f~ 

co CINV4LIO) 
01 "O ~E C MOVE SINGLE WORD> 
CZ OHOVE C MOVE COUBLE WCRCl 
03 <INVALID> 
C4 flHOVE CHOVE REHSTEtO 
05 STCRE <STORE REGISTER> 
06 LO~O <LOAD REGISTER> 
07 f'HCVE C HGV£ ~E>«iOf;Yl 

CB 14()0 C INTEGER 'co - ss.ss.so> 
09 IS Ufi <INTEGER SlBTRACT - ss,ss,so> 
OA IHUL <INTEGER Hl!LTIPLY - ss,ss,so> 
CB IDIV C INTEGER DIVIDE - ss.ss.so> 
cc f4[0 Cfl04TING ADO - ss.ss.so> 
OD f SUS CfLOATIN«? SU ET RACT - ss.ss.so> 
OE fHUL Cfl04TING f'UL TI PLY - ss.ss.so> 
Of fOIV <FLOATING DIV I OE - ss.ss .. su> 

10 JAFRR <INTEGER 400 - REG.REG,.REG> 
11 Ut;RM <INTEGER AOD - REG•l1EG•HEM> 
12 I4~MR <INTEGER 400 - REG .. MEM,.REG) 
13 IAIH1fol CINTEGER ADO - REG,.fi!EM,.fl.EM> 
14 14~RR C INTEGER t\00 - t!EM .. REG.REG) 
15 I•fi'RM C INTEGER "00 - t!EM•REG,.f'IEH> 
16 IAl'MR <INTEGER t\00 - MEH•t4EH•REG> 
17 14 fotHM CI NTE GER t\ 00 - H£M,fo1Efl.MEM> 

18 JSliRl1 <INTEGER SIJBTR•CT - REC,.REC,.REGl 
19 IS J;RM CINTEG£R SLBTR-CT - REG,flE(,.fi!EI'> 
1 t\ ISRMR <INTEGER SllBTRllCT - REG•f'Efol.REC) 
18 ISAHM CI N TE GER SUBTRACT - REt:,.f'E .. ,.f'Efil> 
lC IS l"RR <INTEGER SIJBTR~CT - f'Efl ·REG .. REC:> 
10 JS t-RM <INTEGER SUBTRACT - to£fi,.f;[(,.fi'Et'> 
lE IStlMR C INTEGER SUBTRACT - P'Etr.t'Et' .. REf> 
tf IS .-MH C INTEGER SUUTR~CT - M£1",.fi'Efl.fo1Etil 

20 IHRRR CI NTEGER HlLTlflY - FEG·RE(•REG> 
21 IM RRM <INTEGER HLLTIPLY - REG,.Rf(,.tl[fl) 
22 IMIH1R C INTEGER MCLTIPLY - REG,.,.El~•RE€> 
23 IHRHH C INTEGER MULTIPLY - REG .... Eft,t'Eftl 
24 HORR <INTEGER MtlLTIPLr - ftEf".REC.REG> 
25 IHl'RM C IN TE GER HllTIFLY - t-El'•REG•fo'Efl> 
26 IHt'HR <INTEGER HllTIFlY - flffl,.f'Efit,.REG> 
27 IHt-MM <INTEGER MULTIPLY - frE" ,.fr[fit •t'Et' > 
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28 ID RA R <INTEGER DIVIDE - REG,.REG,.REG> 
29 IOllRM C IN TE GER DIVIDE - REG,.fi£G,.fi!U1) 
24 IORMR <INTEGER DIV I DE - REC:: ,.fl[fil ,.REG> 
28 IORMM <IN TEGEI< DIVIDE - REG ,.f'Ef',. f'EM l 
2C IOf'IRR C INTEGER DIVIDE - f'Efl,.RE(,.REG> 
20 IOt'RH <INTEGER DIVIDE - t'E fl' .. REG,. t'Etl) 
2E IDfi'MR CINIEGER DIVIDE .. MEt•f'IEf'•fj[G) 
2f IO fit MM CINTEGER DIVIDE - t![fot,.f;,Efl,.flEIO 

30 ft\RRR CfLOt\lING ADD - REf,REG,.REG> 
31 FA~RM <FLOATING ADD - REG,.fiEG111iEt4> 
32 ft\RMR Cfl04TING ADO - REG,fl[f',.f'EG> 
33 FAR MM <FLOATING ADD - REG,.fotEt'•flEtt) 
34 Ft\fi'RR CflOt\TING ADO - flE.,,.RE<:,.REGl 
35 ft\t'RM <FLOt\TING ADO - t'EM • F £( •t' El'> 
36 Ft\f'MR CFLOt\TING ADO - f1Et4,. f'Efi ,.i;£G > 
37 FA fWMM CFL041ING 400 - ME>'. t-Et" • .-on 
38 FSfiRR CFLO~IING SUBTRACT - REG,.REG,REGl 
39 FSf;Rtil <FLOATING sueTRACl - R£G,.REG,.~EM> 
3 t\ f SfH4R Cfl04TING SUBTR"Cl - REG•MEH•REE> 
38 FSRHH CfLOATING SUflTl11\Cl - REG•HEM•MEIO 
3C FSfolRR CFLOt\TING SU13Tf14C I - t'ft~ ... REG ... REE> 
30 fSMRH CFL04TING SUBTRACT - 1'!£~,.ffEG•flEI'> 
3£ FSfilHR Cfl04TING SUBTRACT - HEM,.MOl•REG> 
3f FSffHH CFLO,TING SUBT~l\Cl - MEM,.MEM,. fitEfO 

40 FHRRR CflOl\TING MULTIPLY - RE6·REG•REG> 
41 FHfCRM CFL04TINCi ~ULT I Fl Y - REG,.REG,.f1£t"l 
42 f HFMR <FLOATING HUL TIPL Y - REG•MEM•REG> 
43 fHRM fol CFLOATJN( folULTIPLY - REG.HEM,. folEM) 
44 ft1Ml1R <FLOATING MULTIPLY - MEM,.REG,.fi'.EG> 
45 FM~RH CfLOt\TING .,ULT IPL Y - f'IEM•REG.~EtO 
46 fHfolMR CftOl\TING HULT IPLY - fit[fol,.fol[llo!,f([(j) 
47 FiOMH <FLOATING MULTIPLY - HEM•HEH•MEM> 

46 fDRf1R <FLOATING fHVIOE - REG•REG,.REG> 
49 FO~RH CFL04TING OIVICE - iCEG•REG•MEIO 
4A f ORMR CFLOATING DI VICE - REG11M[M,.REG> 
48 FOR MM CflOATING DI noE - REG,.MEM,MEJll> 
4C fOfilRR (fl04TING OIVICE - MEH•REG•REG> 
40 fOflRH Cf LOA TING CIVIOE - t!EM,fi£G,fl.Et4 > 
4£ fOfotMR CFL04TING IJIVICE - ME ... MEM,.REG> 
4f FDflMM <FLOATING OIVIDE - t!E,ht1Et1 •MEH > 

50 DADD <DOUBLE PRECISION ADO> 
51 DSUE <DOUBLE FRECISION SLBTR4Cl) 
52 OHUL <DOUBLE PRECISION ~ULTJPLY> 
53 DOIV COOUBLE PRECISION OIVICE> 

A3 f!Ut4P CBUHP> 
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58 
59 
SA 
SB 
SC 
50 
60 
61 
62 
63 

64 
65 
66 
67 

54 
55 
56 
57 
68 
69 

e• 
ea 
ec 
eo 
eE 
er 

IREL 
IR If 
FREL 
FR If 
OREL 
DRIF 
LOG 
LIF2 
LNOT 
LI Fl 

GOTO 
UF 
CGC 
AGO 

flC•T 
IF IX 
SNGL 
D.8L 
ABS 
NEG 

VD 
BAT 
B4•1 
cs 
CSE 
csv 

<INTEGER RELATION> 
CINTEGER RELATION•L If> 
<FLO•TING RELATION> 
<FLOATING RELATIO~Al If> 
<DOUBLE RELATICN> 
COOUBLE "EL•TIONAL IF> 
<LOGICAL RELATION> 
<LOGICAL IF - 2 OPERANDS> 
<LOGICAL NOT> 
<LOGICAL If • 1 OPERANC> 

<BRANCH UNCONDITIONAL> 
C4RITHt4ETIC If> 
<COMPUTED GOTO> 
C4SSIGNED GO TO> 

<CONVE"T'fROM I~TEGER TO FLOAll~G> 
<CONVERT FROH FLOATING TC INTEGER> 
CCONVE"T FROM COUBLE TO SINGLE PRECISION> 
<CONVEAT FROM SINGLE TO COCBLE f~ECISION> 
C ABSOLUTE V4LUE> 
< CH~NGE SIGN l 

(VALIDATE DESCRIPTOR> 
CBUILO ARRAr T'BLE) 
C6UILO 4SSUHEO SIZE ~RR4Y T4BLE> 
CCOMPUTE SUBSCRIPT VALUE> 
<CS WITH BOUND~ C~EC~ING> 

CCS WI1H -RR•Y T•BLE, •LSO CHECKS BOUNDS> 
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90 

~E 
~f 

6C 
76 
77 
78 
79 
7A 
70 

~!l!HHllJ l.!M~ 

60 
6[ 
6f 
70 
71 
72 
13 
74 
75 

91 
92 

DO.UP 

CREL 
CR If 
LEN 
SSTR 
SSTL 
STC 
CATO 
t'VC 
C4T 

blt!.!S.!§~ 

SAVE 
LB 
PASS 
CALL 
DC IL 
RTN 
SFCL 
Sf RTN 
SP IH 

STMN 
HHON 

<UPDATE CO LOOP> 

CCHARACTEij RELl1ION4L) 
<CHARACTER REL1110N4l If> 
<CHARACTER LENGTH> 
<SUBSTRING DESCRIPTOR> 
<SUBSTRING HOVE> 
<STORE CHARACTERS> 
CCONC~TEN4TION WITH CESCRIFTOR) 
<HOVE CH ~R ACT ER> 
CCONCA1£NltTION> 

Ji::.ue~ 

< SAVE/RE~TORE REGISTERS.> 
C l 0 C Al 6 a SE > 
<PASS OESCRIPTCR> 
<SUBROUTINE CALL> 
COYNAHIC SUBROU1IN£ c o\ll) 
<SUBROUTINE RETURN> 
CST4TEME~T FUNClION CALL>· 
CST4TE~ENT FUNCTION J;ETURN> 
CSCRAHELE INO FROVIDE IRGUMENTS) 

<FORTRAN ST4TE~ENT ~tKEER> 
CH4ROW•RE t'ONITOR) • 
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. 64 
68 
78 
7C 
70 
7E 
7f 
eo 
ei 
e2 
e3 
e4 
es 
e6 
er 
ea 
e9 
93 

40 CR 
DESC · 
STC 
CO t'M 
LCR 
TI fl E 
OS 
W,1 C 
ENRY 
SIGN 
REIL 
NEXT 
MEF 
WFF 
f ANC 
Xf f;4CJ 
INSERT 
WIF 

CB4SE ~El4TIVE IODRESS) 
CH4KE DESCRIPTOR> 
<STORE C~ARACTERS> 
CCOHHUNIC4TE> 
CL040 CO~MUNIC•TE REPLY> 
<PROCESSOR TIME> 
<DISCONTINUE JOE> 
CWRITE INTEGER OIGilS> 
<GEl INTEGER INPUT> 
CGET OPTION4L ~IGN> 
CGET FLO~TING INPUT> 
<EXAMINE ~EXT INPUT> 
<WRITE E·FORM41l 
CWRITE f •FORM4T> 
CfETCH ANO CLEAR ERRCR CCNCITIC~> 
CEXTR4CT BITS> 
CINSERT EITS> 
C WRITE I ·FORH4T> 

OPS ~94~ - ~A2~ HAY 4LSC BE USEC 4S PRIVILEEEC OPER410HS ~ITH THE 
FCRM4T: PRIV <DESI~ED FU~ClION> <STD SOURCE ••• 
STO_DESTINATION>. THESE OPERATORS ARE DESCRIBED UNDER 
TRI&ONOMETRIC 4NO OTHER FUNCTIONS. 

~OTE: ALL Of THESE OPER-TORS HAY ALSO EE tSEO 45 PRIVILEGED 
CPERATOR S. 

94 4MOO <JiEt'AINDER> 
95 SIN C~INE> 
96 cos <CO SI NE> 
97 T •N CT4NGENT> 
9 tl SINH <HYPERBOLIC SlttE> 
99 COSH <HYPERBOLIC COSINE> 
9A TANH <HYPERBOLIC TUiGENT > 
9 ll 4SIN C ARCSINE> 
9C ACOS <JRCCOSINE> 
90 4T4N CIRCTINGENT> 
9E 4INT <FLOOR) 
9f ALOG <NATURAL LOG> 
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CLOG TO BASE 10) 
<SQUARE ROOT> 
CEXPONENTUL> 

CIN\IALIC> 

* NOT IHPLEH£NTED 
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FORMAT! 

B£illl£BI 

SCRATCH.PAD 1'SSIGtiffENTS 

4 B 
• ---------------------------------~-----------~-~----------15 TEMP.HI • TEMP.LO 

14 I TEMP ' SCRATCtl.3 
13 SCR4TCH.S I SCR-TCti.6 
12 COOE.SEG.NUMBER ' SCJUTCH.4 
11 SCRATCH I Ill-REG 11 
10 D4T4.0ICT.a•sE I IX•REG 10 

9 BR.REG I !)(•REG 9 
8 LOC-L.O•T4.BLOCI< I . I lC·REt: 8 
1 TR4NSFER.VECTOR I cse I I>l-REG 7 
6 'NEXT.INST.PTR I !)(•REG 6 
5 ACC.5 <HI> 1 1)(-REt: 5 <ACC.S LO> 
4 -CC.4 <HI> I I>l·REG 4 <4CC.4 LO} 
3 4CC.3 <HI> I I>l·REG 3 <ACC.3 LO> 
2 ACC.2 CHI> I I>l-REC: 2 C4CC.2 LO> 
1 4CC.1 CHI> ' I>l·REG 1 C4CC.1 LO> 
0 SCRATCfi.1 t SCR41Cti.2 

• 
I 
I 
I 
I 
I 
I 
t 
I 
I 

' ' • I 
I 
I 
I 

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

0 

~BBDB GJllDIII~! IIEiB!All~I 

LOC~lED BETWEEN B~SE-LIHIT 4RE4 C~T 4 BASE•RELATIVE AOORESS), 
l~IS JNFORH~TION CONSISTS Of SIX BITS. 

4T BYTE 'DORESS 27, FOLLOWJN( A FILLER OF SIT<2>• A~E T~E SI~ 
ens AS f(!llOt.S: 

FIRST BIT IS SET If 'N OVE~FLO~ CONOITJC~S OCCURS. 
5ECONO BIT IS SET If 'N EXPONENT UNDERFLOW CO~DITIDN.UCCURS. 
THIRD BIT IS SET If ~ DIVIDE-BY-ZERO CC~CITION CCCURS. 
FOURTH BIT IS SET If OVERFLOW IS PER~ITlEG. 
FIFTH eIT IS SET If UNCE~FLO~ IS PER~ITlEO. 
SIXTH BIT IS SET If DIVIDE er ZERO IS PERMITTED. 
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I~TEGER 
TWOS COMPLEMENT INTEGER 

l OC: ICAL 
F•LSE = O• TAUE = NOT 0 

RE-L 
SIGW 
EXPONENT CEXCESS 64; RIOIX 16> 
fi'•NTISS~ 

DOUBLE PRECISION 
~I GI\ 
EXPONENT <EXCESS 64; R•DIX 16) 
fiANTISSA 

EXTERNAL_CCOE_AODRESS 
FILLER 
SEEt!EtH_NUMBER 
BIT DISPLACEMENT INTO ~EGMENT 

32 BITS 48 BITS 48 BITS 
------------·-----------~-----~-------I RETUR~ ADDRESS I ARGl 4RG2 
--~---------------~-------~-----------

f!IT<!Z> 

EITC!2l 

EIT<t> 
81T<7> 
EITC24l 

EIT<l> 
eITC7> 
011<56) 

EIT<e> 

EITC4l 
BITCIO> 
EITC18l 

-----------------
• • • 

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

i•+==' 

••• 
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A 48-BIT ARGUMENT DESCRIPTOR IS BUILT USING TME "fASS" s-op FOR 
EACH ACTUAL ~~GUHENT PASSED. 

EXECUTION OF THE "CALL" S-CP IN T~E C-LLING SUEHOUTINE WILL 
UFOAtE THE RETURN-ADDRESS FIELD Of THE LOACAL DATA BLUCK 
ASSOCIATED WITH THE CALLEO SUBROUTINE ANO CO~TROL IS PASSED TO 
THE C•LLED SUEROUTINE. 

EXECUTION Of THE "RTN" S·OP I~ THE CALLED S~BROUTihE ~Ill USE THE 
RETURN ADDRESS INFORMATION IN ITS LCCAL DATA BLCCK TO GET BACK TO 
THE CALLING SUBROUTINE. THE RETURN-ADDRESS FIELD IS CLEARED 
EEFORE CONTfiOL IS REVERTED e4CK TO TfiE CALLl~G ~UBROUTlNE. 

l!llUll IllLf; 

T~E LAYCUT T~ELE CONT4INS NAMES 4NO TYPES OF VARil0LES. 

FOR EACH SUBROUTINE AND CO~NON 0LOCK <~EEN 1~ A BLOCK DATA 
SUBPRCGR4M ONLY), THERE Will BE 4N E~TRY Of THE FOR~AT: 

~4ME Of SUBPHOGA~H 
ITV_ENTRIES 
ISYt'DOL_ENTRIES 
ADDRESS Of LOCAL DATA BLOCK 
TV 1 S<ITV_ENTRIES> 
SYMBOLS<#SrHBOL_ENTRIES> WIT~ THE 

NAME 
LENGTH 
ARR4Y_V4RIANT 
TYPE 
IND I REC T_V •R I4NT 
BLOCK-RELATIVE ADDRESS 

CH•R~CTER 
EIT < 8) 
BIT C20> 
EIT <20> 
CHU1ACTE~. 

FORMAT: 

CfiARACTER 
BIT C e> 
BIT C ll 
EIT < 3) 
BIT C 1} 
EIT <19> 

c 6) 

( 6) 

(6) 

WHERE LENGTH WILL H4VE A V•LUE or ZE~O FOR 4 
NON~CHAR4CTER SYMBOL 4NO TYPE ~4Y HAVE ONE OF 
THE FOLLOWINE VALUES: 

1 = INTEGER 
2 = REAL 
3 = DOUBLE 
4 = COMPLEX 
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5 = LOGIC4l 
6 = CHARACTER 
7 = L48El 

SYHBOLSCISYMBOL_ENTRIES> MAY 4LSO HAVE THE FOLLO~ING 
FORH4T IF THE PRECEEDING ENTRY DESCRIBES AN ACTU•L 
4RR4Y <~RR4Y_V4RI4NT ON ANO INOIREC1_Y4Hl4NT Off): 

NU~BER Of Ol~ENSIONS Ell ( 3) 
NUMBER Of ELEMENTS BIT ( 17> 
LOWER BOUND Of lST OIH. SIT ( e > 
UPPER BOUND Of lST DIH. B"I T <12> 
LOWER BOUND or 2NO OJH. BIT ( 8) 
UPPER BOUND OF 2NO DJH. Ell ( 12) 
LOWER BOUND OF 3RO DIM. BIT ( 8) 
UPPER BOUND OF 3RD DIM. BIT ( 12) 

THE FIELD Of NUMBER Of DI~EN!IflNS kill BE EQU4l 
TO ZERO IF THERE ~RE MORE lhAN 3 OIHENSIO~S OR 
If THE ~ALUES CF LOWER ANO/OR UPPE~ eou~os EXCEED 
THE SIZES Of THEIR RESPECTIVE FIELDS. 

1v•s IS 4N 4RR•Y or TR4NSFER VECTOR llEMS HAVING THE NUMBER Of 
ELEMENTS 45 SPECIFIED BY ITV_ENTRIES; lHIS l~FORMAlION WILL BE 
USED BY RUN-TIME INTER4CTIVE CEBUCGER <R•IO>. 

SYMBOLS IS ·~ 4ARAY Of SY~80LS HA~ING THE ~LHEER Cf ELE~ENTS AS 
SFECIFIEO BY ISYHBOL_ENTRIES• 'ND I~ USED BY THE DU~P ANALYZER. 

LE~GTH Cf TRANSFER VECTOR 
SEGHENT_DISPL•CEHENT_CODE_400~ESSCES> 

CNU~BER OF CODE ADDRESSES VARIES, 0 INClUOEOl 
FILLER <WITH V4LUE Cf ~a~> 
CCDE_SEGHENT_NU~BER 
BIT DISPLACEMENT INTO SEGHENT 

BLOCK ADDRESS <MAY BE LCCAL O~lA 8LCCK A~O/OR 
COMM-Oh BLOCK 400RESS> 

FILLER <WITH V4LUE or ~BOO•> 
B~SE-REL•TIVE BLOCK 4DO~ESS 

.CBYTE OFFSET> 

BIT<24> 

BIT< 4) 
BITCtO> 
0ITC18> 

811<12) 
BITC20> 
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ltiE TR4NSFER VECTOR IS ZERO-RELATIVE., ,BEGlf\~I~G Al Tt:.E RIGHT 
~HERE THE FIPST s-ap STARTS. ENT~Y ZERC Of T~E lfiANSFER VECTOR 
WILL ALM-YS 8E THE LOC4l 04T' BLOCK IDDRE~S. OTHER E~TAIES HlY 
EE EITHER CODE ADDRESSES OR COH~ON BLOCK •DORESSES• ~HICH MAY eE 
INTERMIXED IN THE TR4NSFER VECTOR. 

24 B.ITS 32 BITS EACli 32 8115 

---------------~-----------~---------·----------------------------
I TV I CCHHON I ••• I CODE I ••• I LOCAL CATA I S·OPS ••• 
I LEtcGTh 1 8lK 4DDR I I ADDRESS I I 0LCCK ADCR I 

--------------------------------------------------------------~---TV<N> TV< I> TV< 1) TV<C> 

UJlilt:JJ illll ~ID flHU!tI IIJLI; 

4SSIG~EC GOTO AND FORM~T T•Bl£ IS 4N •RRAY Cf N ELEMENTS WHERE 
<N-1> IS THE NUMBER Of UNIQUE LA8EL~ •SSIEN~D I~ 4 FROGR•M UNIT. 

EXECUT•BLE ST4TE~EN1 LABEL ENTFY FOR"4T: 

FILLER BIT< 8) 
COD£ •DDRESS CSEE OESCRIPTIO~ IN ADDRESS SECTION> BIT<24) 

FORMAT STATE"ENT LABEL ENTRY FORMAT: 

BYTE OFFSET INlO LOC4L 0414 BLOCK BITC32) 

~ SA~PLE TAELE• AS CONSTRUCTED BY THE CO~PILER• WOULD LOOK ~S 
FCLLOMS <SEE ~-MPLE FORTR4N CODE BELUW> : 
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<--·- COLUMN 1 = 32 BITS ·-·-·-·> <·- COLUMN 2 = 32 BIT~ ----~> 

---------·------------------------------------------------------I 41 
IOllCOCGCOCOOOOO-OOCOOOCOOOCOCOOOOOI 
11oooooooooocooooooooooooooocooooo1 
IOOlCOOCOOOOCOOO~OCGCOOOOOGOCOCCOOI 
llOOCOCOCOCOOOOOOOCOOOCOOOOOOOOOCOI 

< RCW 1 UNUSED > I 
CODE •OCRESS F~R LIBEL 5 I 
OllA IDCRESS FC~ fORHAT 15 I 
CODE •DCRESS FOR LlBEl 10 . I 
011• ACCRESS FC~ FORMIT 20 I 

---------·--------------------------------------~-------~--~----
THE VllUE IN T~E FIRST ROW. FIRST COLUMN IS T~E TOT•l NU~BER or 
COOE AODRESSE S ANO FOR HAT LA8EL ADORES SES IN COLUIOt 2. 

lhE FIRST BIT or E4CH RO~ IN COLUMN 1 kill [QVAL 0 <FOR CODE 
ACORESSESl OR 1 <FOR FORMAT LABEl ADDRESSES>. 

NCTE Th4T FOR FORMAT t•BEL ADDRESSES. 4ll EITS IN COLU~N 1 ARE 
ZERO EXCEPT THE FIRST. THIS ZERO AREA IS THE JREA POINlED TO EY 
OP.J IN 1HE 4SSIGNED GOTO op, BUT Of.3 DOES ~CT EXIST FOR V4RI~NT 
e OF THE PASS OP. 

E•CH BIT ON COLUMN 1 <EXCEPT BIT O> SP~Clf JES WHETHER 4 BRANC~ 
CAN EE ~ADE TC THE CODE ADDRESS IN COLU"N 2 FOR A PARTICULAR 
4SSIGNEO. GOTO ST•TEMENl. BIT 1 IS FOR THE FIRST ASSIGNED GOTO 
STATE~ENT IN Th£ PROGRA~ UNIT• BIT 2 IS FOR THE SECOND ASSIGNED 
GOTO STATEMENT IN THE PROGRAM UNIT• ETCETERA. 

IN T~E SAMPLE TABLE• FOR EIAHPLE• THE FIRST ASSIGNED GOTO CAW. 
ONLY tiR•NCH JO T~E FIRST CODE •DDRESS• IND THE SECOND •SSIGNED 
GOTO CA~ BR•NCH TO EITHER CODE IDORES~. THE FC~TRAH CODE TO 
EENERATE SUCH A TABLE HIGHT LOO~ ll~E: 

4SSIGN 5 TO N 
.\SSIGN 15 TO I 
GO TO NC5 > 

5 CONTINUE 
10 4SSIGN 10 TO N 

GO TO NClO•S> 
.\SSIGN 20 TC J 

15 FORH4T< ••• > 
20 FORM~TC ··~ l 
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~I!llJBJI JlUll;J 

STD_ INDEX 

VlRIUH 
INDEX 

VAR IOH 

0 
1 

BITC1> 
BIT VlRYING 

INDEX -------------- ... 
' REGI STER_t4UH8E~ 

TlG 
ADDRESS 

TAG ADDRESS 

0 DIRECT_ADOR 

B IlC It> 
811<3> ftllO~ED ev 
611 V4RYING 

l INOIRECl_4DOR 
2 PO_ A DOR 

3-7 VNOEfINEC 

0 IRECT_•DDR 
LOCAL BLOCK vs. NON-PAGED COHHO~ BLOCK VlRIANl 
JF V4RI4NT=O,. BYTE OFFSET 

THE 19 BITS Of OFFSET ARE IN 2 1 5 CO~PlEtENT. 
IE •• If LE-DING BIT IS ON• THE VALUE IS NEGATIVE. 

If VARIANT=!• TV...:J NOE X f ClLLO WED BY 
BYTE OFFSET. 

I~OEXEO_DIRECT __ DOR 
CIRECT_4CDR . 
STO_INDEX <CONTENT CONTAINS ELE~ENl ~UBSCRIPT> 

CHAR~CTE~_CIRECT_40DR 
DIRECT_ACOR 
LENGTH <ELEMENT LENGTH IN BYTES) 

0ITC1> 
BIT{19) 

81T<10l 
011<19) 

BIT v•PYING 
BIT VARfING 

BIT V4,.Ylt;G 
BIT<e> 
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l"CEXED_CHARACTER_DIRECT_a\CDR 
DIRECT_ACOR 
fTD_INOEX <CONlENT CCNT41Nf ELEMEhl SUBSCRIPT> 
LENGTH CELE~ENT LENGTH IN BYlES> 

PO_AODR 
P l\GE NUH eER 
EYTE OFFSET INTO P4GE 

I"CEXEO PO 400R 
PO_ADDR -
STO_INOEX <CONTENT CCNT41NS ELEMENT SUESCRIFT> 

CHAR4CTER_P0_4COR 
PO_AODR 
LENGTH CELEHENT LENGTH IN BYlES) 

I~CEXEO_CHARACTER_PO_a\ODR 
PO_AODR 
src_INDEX (CONTENT C~NTa\INS ELE~ENT SUESCRIFT> 
LENGTH <ELE"ENT LENGTH IN BYTES> 

t~CIRECT_ADDR 

LOCAL ELCCK VS. NON•Pa\GEC COMMO~ BLOCK Va\RIA"T 
If VARI4NT=O• BYTE OFFSET. 

THE 19 BITS Of OFFSET ~RE IN 2•s CO~PLE~ENT. 
IE •• If THE LE4DING BIT IS O~. T~E V4LUE IS ~EGATIVE. 

Bil VARYING 
BIT ~a\fHING 
BITCl.D 

BITC10> 
0IT<IO> 

8ITC20l 
BIT ~a\f1YING 

BIT<20l 
BIT<e> 

BlTC20> 
BIT Va\RYI~G 

BIT<e> 

BIT<l> 
BIT<l9> 

If VARIANT=!• TV_INOEX FOLLOWED BY BITClOl 
BYTE CffSET BIT<191 

INCEXEO_tNCIRECT_4DDR 
INDIRECT_AOOR 
~TO_INDEX <CONTENT OF ELEHE~T s~eSCRIPT 

APPltES TO ADDRESS PAS~ED> 

Cfi-RACTER_INDIRECT_AODR 
JNCIRECT_AOOR 

I~OEXED CHIR•CTER INDIRECT -DOR 
INOIRECT_AODR - -
~TD_INOEX <CONTENT Of ELEHE~T SUESCRIPT 

APPLIES TO ADORES~ PASSED> 

BIT V4~YING 
BIT V4f;YING 

BIT VAFiYING 

BIT VARYING 
fU T V .A R Y I NG 
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CODE_ADORESS 
FILLER CRESERVED FOR fUfllHER CEVELOPME~T> 
BIT DISPLACEMENl INTO COCE SEG~ENl 

EXTER~Al_CCOE_•OORESS CPASSED> 
CODE SEG~ENT NUMBER , 
eIT OISPLACEHENl IN10 CODE SEGMENl 
FILLER 

MEfit_ACOR (BYTE OFFSET INTC LOCAL CATA BLOCK> 

l~DIRECT_OESCRIPTOR 
~ON•JNOEXED VS. INDEXED V4RI•Nl 
REGISTER_NUMBER 
IF VARlo\NT=l•. SlO_INOE)C 

BASIC OESCIUPTOR 
STATIC VS. DYNAMIC MEMORY VARIANT 
IF VARIA~T=O• Bo\SE·REt•TIVE AOCRESS 
IF VARIANT=!• PAGE/OFFSET IOORESS 
LENGTH 

.\RR.\Y_DESC_P-SSEO 
E4SIC DESCRIPTOR 
NUMBER_ELEMENTS_PASSEO 

C H•ft_OESC_ f ASSED 
BASIC DESCRIPTOR 
FILLER 

P0_4COR_P.\SSED 
BASIC DESCRIPTOR 
FILLER 

BITC6> 
BIT<t8> 

BITC14> 
BITC18l 
811<16) 

811(4) 

BITC20> 

BIT<t> 
8IT<4> 
BIT VARYING 

BIT Cl> 
BllCl9> 
BIT<19l 
BIT Ce> 

BITCZ8) 
BITC2'1> 

BITC28J 
BITCZO> 

0IT<28> 
0IT<20) 
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EtRROUGHS CCRFOR~TlGN 
CCHPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

CO~PA~Y CONFIOENTI~L 
e1eoo101100 FO~TRA~77 S-LANGUAGE 

ST o_ sau RCE 

V4RI4NT 
SOURCE 

-------
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
0 
E 
f 

BIT< 4) 
BIT V4RY1NG 

SOURCE_LOCATION 
-------~-----------

INTERPRETER CREATES 
INTERPRETER CRE,TES 
INTERPRETER CREATES 
INTERPRETER CRE4TES 
It. LINE 
IN LINE 
IN LINE 
IN LINE 
CIRECT i\OOR 
INCIREC1_4DDR 
FO_ACOR 
Uf\USEO 
lf\OEXEO_DIRECT_AOOR 
INOEXEO_INOIRECT_40DR 
I fl.OE XE C_F0_4 00 R 
REGISlER_NUHBER 

STD_ OEST IN4TION 

VARIANT BITC3> 
CESTIN•TION BIT V4RYING 

--·---- ------------------0 
1 
z 
3 
4 
5 

0 IRECT_4DDR 
INO IRECT_4DOR 
PO_ADDR 
UNU SEO 
INDEXEO_DIRECT_ADDR 
INDEXED_INOIRECT_AOOR 

F.S. 2222 2749 <P> 

CO~TENTS CSOURCE_LOCATIC~> 

--------------------------
INTEGER VALUE = 0 
INTEGER VALUE = 1 
INTEGER VALUE = 2 
INTEGER V•LU£ = 3 
4 SIT ·1~-Lil'iE LITERAL 
10 etT I~-LI~E LITE~AL 
32 EIT IA•LINE LITER~L 
6~ EIT Ifi•LI~E LITERAL 
32/64 Bil VARI4BLE 
BISIC OfSCRIPTOR 
32/64 Bll VARIABLE 

S~t1E AS 8 
SOU AS 9 
SAHE AS A 
32/64 Hll VARIABLE 
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6 
7 

INOEXEO_PO_•OCR 
REGISTER_NUflBEff 

ST D_CHA (;_SOURCE 

V4RI.OH 
SOURCE 

0ITC4> 
BIT lf4RYING 

V4RI4NT -------
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
4 
B 
c 
D 
E 
f 

SOURCE_AOORESS 

---------~---------------INVALID 
INV4LID 
INVALID 
ltcVALID 
U1VALIO 
INV4LID 
INVALID 
LENGTH<HI1<8>> // IN_ll~E 
CHARACTER_OIRECT_ADDR 
CHARACTER_INDIRECT_ADDR 
CHAR4CTER_P0_4COR 
UNUSED 
INOEXEO_CHARACTE~_OIRECT_ADDR 
l~DEXEC_CHARAClER_INCI~ECT_ACOR 
INOEXED_CHARACTER_PO_ACDR 
INOIRECT_OESCRIPTOR 

CCNTENTS CSCURCE_ADCRESS> 

-·-------------------------

EYTE_LE~GlH IN-LINE LITERAL 
CH.-fUCTER 
CHARACTER_DESCRIPTOR 
CHARACTER 

CHaRACTER 
ChARACTER_tESCRIPTCR 
CH'fUCTER 
CH•RACTER_OESCRIPTOR 
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8LRRDU~HS. CCRPORATION· 
tOMPUTt~ SYStEMS 6ROU
SANTA BARBARA PLANT ., 

: ' . 

; . 
' 

I 
COMP•~Y CONFIOENTl•l 

e1eoo1~it~~ FORIR•~77 s~LtNGUtGE 
F.s. l222 2749 <S> 

I ' 
I 

i',;' 

;~ '') t. 

JltllJBI 'HJB1,lll ~£Jlll6IJGM 

'ARI ANT 
CESTINaTION 

-------c 
1 
2 
3 
4 
5 
6 
7 

I' ., 

8tt(3 ).: 1
• 

, 8 I 1 V a~ Y I NG 

.. , 
. 

0 EST IN 4 TI 0 N .'.~ ' h , 

---~----~·--~---------~-~ . .,, : 

cH•R•ctER_oI~Ect_•ocR . , 
CHARACTER_INQJRECT_-DD~ ·'. .. 
CH•R•CTER PQ'.,IOCR . ·,.·, 
UNUSEb -; Ti1 · ·. ·. · · 
INDEXED CH•Rt~TER OIR£~tf•cic~ 
INDEXE~:cH•R•¢1rR:INDIREit_aocR 
INDEXED_CHARACTER_PC_ADOA 
INOlRECT_OESt~IPlOR 

AS Ati EXAl'PLE• 

fCR lAR•Y t<J,N,Z>t 

; ..... 
SCALE BITC24> .,. I E4~E OFFSET 8Il(l4) I 

-·------~------~---~-------~~i-·-----: ______________ _ 
• LENGTH ~ LOWER ~OUNO EIT<~i• ~ LPPE~ eau~o BlT<Z4• I 
·-------·~----·-·-------·----~~·~---·----·----·----~·~· 
' <J> I ' ·-----------------·---------··~··---------------------· 

----~----------------·-·---···-·-------·----·---~----
-·------

• I. i 

ASSUHED SIZE ............... 
LAST UPPER SOUND = H~XIMUM POSsteL~ SUBSCRJfT VALUE. 

'· 
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SANT4 B•RB•A- PL•NT 

CO~fA~Y CONFIDENTIAL 
e1ecc1e1100 FOaTRAN77 S-L•NGU-(E 

F.s. 2222 2749 <e> 

AAITHMETIC REPLACEME•T ~-OPS 

•••••••• 
• HOVE • CHOYE SINGLE WORD> 

FORIU T: 

B BITS VARIES VAfHE S 

-----------------------------------------~01~ I STO_SOUNCE I STC_OESTl~ATION I 

-~---------------------------------------
STO_SOURCE ::= REAL I INTEGER 

OPERATION: 
STO_DESTIN4TION := STO_SOURCE 

.......... 
* OHCVE * <~OVE DOUBLE kOROl 
• *** ••••• 

FORMAT: 

e Bl TS VARIES VARIES 

------------~----------------------------
~02~ f STO_SOURCE I STD_DESTINATICN I 

--------~-----------~---------·----------
THE STA~OARO SOURCE JS A OOUElE PAECISION VALUE. 

OPERATION: 
STD_OESTINATION := STC_SOURCE 
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BURROUGHS CCMFO~ATION 
COMPUTER SYSTEMS GROUP 
SANTA OAfiBARA PLANT 

** .. ****** 

,, 

* RHO'E * <~OVE REGISTER> 
********* 

FORMAT: 

8 SITS 4 EITS 

.. i. 

CO~fa~y CONFIDENTIAL 
e1eco1e11oc FORTR~~77 s-L-NGU•GE 

F.s. 2222 2749 <E> 

4 EITS 
-----------~----------------------------------~04~ I REGISTER_NU~BER I REGJSTER_~UMSER 

--------~-------------------------------------OPl OP2 

OP£R AT ION: 
CCNTENTS Of OP2 GET CONTEklS OF OPl. 

********* 
• STORE * CSTCRE REtlST£R> 
'*'******** 

e BITS 4 E!ITS 20 e11s 
--------~------------------------------

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

OPERATION: 
CONTENTS OF SPECIFIED REGISTER ~TOREO -T ~fECif IEO ME~_IOCR. 
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ECRROUGHS CGRFOR4TION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

" ......... . 
* LOAC * CLCAC REGISTER> ......... 

FORM AT: 

8 E!ITS 20 BITS 

CO>PA~Y CO~FIOENTlAL 

01eoo101100 f0~1~A~77 S-L4NGU4GE 
F.S. 22l2 2749 CE> 

4 0 ITS 

-------------------------------------
~06~ I HEH_AOOR I REGISTER_N~MBE~ I 

-------------------------------------
OPER•TION: 

VALUE 4T MEM_400R L040ED TO SPECIFIED REGISTER. 

*****t*** 
• HHO~E • C~OVE MEMORY> 

FORH•T: 

8 BI TS 20 BITS 20 BITS 
------------------------------

~07~ I HEM_4DOR I ~E~_4DOR I 

------------------------------
OP 1 OP2 

OPERATION: 
V•LUE AT OPl MOVED TO OP2. 
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S•NT~ 84RB4R4 Pl•NT 

......... 
CO~PA~Y CONFIDENTIAL 

BlfC0/81700 FO~TR4~77 S-l4NGU4CE 
F.s. 2222 2749 ce> 

• ADD • -
* SUB • . 
* HUL * 
"DIV" --

hIT~ OPER4NDS OF ST,NDARD SO~RCE• ST4~04RO SOURCE, •ND 
ST4ND4RD OESTIN4TION. 

•"'***'** 
400 fi!lll llflY DlllICE 

--------------------------------------------------COU8lE PAECI SION I DADO 
I Gl50Gl 

OSUB 
;;51 ~ 

DO I I/ 
4153Gl 

·--------------------------------------------------· I F 400 
I tlOCGl 

FSUB 
4100Gl 

FOIV 
~Of 41 

I 
J 

·--------------------------------------------------· INT EGER 

FORMAT: 
8 BITS 

I IAOO 
I Gl08Gl 

ISUB 
~Hl 9 Gl 

IMUL 
GlOAGl 

IDIV 
GlOEGl 

'--------------------------------------------------
V4RIES V 4 RIES VARIES 

-----------------------------------------------------~-----OPCCOE I STO_SOURCE I STO_SOURCE I STC_CESTIN4TION I 
-----------------------------------------------------------OPERINC.1 OPERAN0.2 CPERAND.3 

OPE R • T ION: 
STD DESTINATION := CPER•NC.1 {+,-.11,/] OfERAN0.2 
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S•NT4 84RB•R4 Pl4NT 

COl"P4~Y CONFIOENTI•l 
EleOO/B1700 fORTRA~77 s-LANGUAGE 

f.S. 2222 2749 CE> 

............ 
* 400 * -
* SUB * 
• HUL * 
* DIV " 
******* 

ME H,.REG,. HEH 

HE ti,. RE ( ,. R E G 

FORH•T: 

WITH OPERANDS 
CF ---------·---> 
"HERE Rf(; IS ' 
11E G 1 STER_ NIJM BER 
4ND MEH IS 4 
l!EH_AOOR. 

REG,.RE(,.REG 
REG,.REG,."Eti! 
REG,.MEM,.HEf' 
REG,.f(Elf,.REG 

SUBTRACT 

t'E",.MEl',.f'EM 
ftE~,.ftEG1tffH 
MEfol,.f'EM,.REG 
l"E~,i;fG,.REG 

~lJLTifllY DI VICE 

I~MHM ~17Gl I IS,.,Hfol :illf~ I JM"'~" Gl27Gl I IO"H~ :i!Zf:il I 
FAfolMM a37Gl 1 FS~H~ ~3f~ I FM~~H ~47:il I FO~MM ~4f:il t 

------------- ---------------·------------------------IAHMR GllG~ 

f4t04R Gl36Gl 
IS~HR Gl1E~ I IM~MR ~2E~ f IOMHR ~2Ea 

FSf'MR a3E~ I FM~MR ;46~ I FOMHF ~4E:il 

------------- -------------·-------------·------------
IAt'R" Gl154 
f4MRH Gl35Gl 

ISHRt' :illO~ t IH~fH! :i1254 I IDHRtl :il2D;i 
FSMRf' ;i30Gl t FHfi'RM ;J45Gl I FDHR~ :il40;J 

----~--------·-----------~-·------------
l~HRR 414Gl IS~RR ;JlCGl I IH~RR ;J24Gl t IOHRR Gl2C;J 
F"HRR ;i34;J FSHRR ;;J3C~ I FH~RR G144Gl FDMR~ ;i4c;i 

------------- -------------·------------- ------------l"RHH Gll3;;J 
fARMH ;;i33; 

ISRM~ 418~ I IHRMfi' G123Gl 
FSRM~ ;i39;;i I F~fiHfo' ;;i43;;i 

IORM.- ;i2e;i 
fORHt' ;;i4e;i 

------------- -------------·------------- ------------IARHR ;i12;i 
f4RMR Gl32Gl 

ISRHR Gl1A; I I~~MR ~22;i 
FSRMR ;i34;;i f f HRMR Gl42Gl 

IORHR Gl2AG1 
FORHR G14AG1 

------------- -------------·------------- ------------IARRH ;;iu;;i 
F4RRH Gl31:il 

ISRR~ 419; t JMRRM •21Gl 
FSRR~ ;;i39; I FHRR~ d41Gl 

IORRfo' ;;iz9;i 
fDRRM Gl49Gl 

------------- -------------·~--~--~------ ------------I4RHR Gl11JG1 
FARRR Gl30Gl 

lSRRR ;;ite~ I IHRRR G120Gl 
fSRRR Gl38; I FHRRR Gl40Gl 

IORRR ;;i2e;;i 
fORRR Gl4B;;J 

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

e eI Ts 
------------------------------------

I OPCOCE I "DORl I •OOR2 "DDR3 

------------------------------~-----OP.t 0 F. 2 OP.~ 
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OPER 4 T ION: 

. "r:tl!!!!IJ!t. ·;·..; 

CO~PA~Y CONFIDENT14l 
eteG0/81700 FOfiTRAN77 S-LANGUAGE 

F.S. 2222 2749 CE> 

CCHTENTS CADOR3> := CONTENTS <ACOR!> C••·•+•/1 CONTENTS <ACDR2> 

......... 
* BUMP * <BUMP> 

******** 

e EI TS VARIES 24 BITS 
----~-------------------------------~~3~ I STO_OESTINATION I LITER4l I 

----------~---~------·--------------

OPERATION: 
STO_DESTIN~TION := 5TO_OE51IN•1IO~ + LITE~~l 

WHERE T~E 40Dl1ION fERFOR~ED IS 4l lhlEGER ADC. 
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EURROCGHS CORFOR4TION 
COMPUTER SYSTEMS GROUP 
S•NT4 B4RB4R4 Pll\NT 

CO~PA~Y CONFIDENTIAL 
e1eoo101100 FO~TRA~77 s-L4NGU4EE 

F.S. 2222 2749 <BJ 

LOGICAL REPLACEMENT AND IF STATEMENT S•OPS 

•••••••• 
* IREL * asa• CRELl\TION> CSTO.SOUl'CES ARE OF TYPE INTEGER> 
• fREl • •5Aa " " " " REAL 
• OREL * ;sea " " " " DOUBLE ........... 

FORH4T: 
8 BITS V4RI£S VARIES 3 BilS VARIES 

---------------------------------------------------------·---OFCCOE I STO_SOURCE I STO_SOURCE I fi'ASI< I STC_DESTIN4TICN 

OP.1 OP.2 CP.3 OP.4 

OPER~TION: 

.. "** ..... 

FOR INTERPRETATION Cf MASK, SEE "CRlf" COP d5C~J. 

STO_DESTINl\TION := TRUE If OP.1 RELATES 10 OP.2 IN 4NY Cf THE 
WAYS SPECIFIED BY THE H•s~, OT~ER~I~E fl\LSE. 

TRUE = •FFFfffFF• l\NO f AL~E = dt0COCOC0d • 

* IRIF • ;i59a CINTEGER REL4TICNAL IF> 
<FLOATING POINT RELAlIONAL If) 
COOUBLE PRECISION RELATION4l IFJ 

• FR IF Ir ;ise• 
• DR IF * asoa ........... 

8 EITS VARI ES VAR IE~ 3 BITS 24 BITS 
------------------------------------------------------------OPCODE I STO_SOURC£ I STD_SOU~CE I ~AS~ I CCD£_AOORESS 
----~-----------------~------------·--------------~---------OP CO OE OPERI\ ND .1 CP.3 
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F.S~ 2222 2749 CB> 

OPER•TION: 

.......... 

FOR A MASK OF THEh Bfi•NCH TO CCO£.AODRES~ IF 

1 
2 
3 
4 
5 
6 

OPERA~o.1 .LE. CPERA~c.2 
OPE~•Na.1 .GE. CPER•~o.2 
OPE~A~C.1 .E,. CPERANC.2 
OPE~•No.1 .NE. OPER•~o.2 
OPER•No.1 .LT. CPER•No.2 
OPE~ANO.l .GT. OFERA~D.2 

~HERE CPERANC.l AND OPERAN0.2 ARE CF lY~E 

INTEGER 
RE4L 
DOUBLE PRECISION 

lf OP·CCJDE JS 
IF OP·CODE IS 
IF OP·CCOE IS 

UHF • 
Ffilf • 
IH11F. 

FORMIT: 
8 B IJS VARI ES VARIES 3 BITS V4fHES 

------------------------------·--·----------------------~-----I ~60~ I STO_SOUffCE I STC_SOUfiCE I LOP I STC~OESTINATIOh 

-------~------------~---~-------------------------------------OPCODE OP.t OP.2 

OPERITION: 

STD_OESTINATION := OP.1 
WHEf;E LOP IS: 

LOP 

0 ==> NE'V <EXOR> 
1 ==> ~ND 
2 ==> OR 
3 CNOT USED> 
4 ==> EQV <NECR> 
5 ==> NANO 
6 ==> Nore 
r <NOT USED> 

OP.4 

OP.2 
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BURROUGHS CORFORATION 
COMPUTER SYSTEMS GROUP 
S•NT4 B•RB•R4 PLANT 

CO~P•~Y CONFIDENTIAL 
e1eoo1011oc FOF1RAN77 s-LANGUA~E 

f .S. 2222 2749 CB> 

•••••••• 
• llf2 * CLCGICAL If • Z OPERANOS> .......... 

8 SITS VARIES VARIES 3 fllTS 24 IHTS 
--------------------------------------------------------

~61~ I STO_SOURCE I sro_~OURCE I LCP t ·cacE_ADDRESS I 

----------------~---------------------------------------OPCOCE 

OPERATION: 

OP.1 OP.2 OF.3 CF •. 4 

FOR I~TERFRETAllON Cf THE ~ASK• SEE "LOE• <CP ~60~>· 

BR•NCH TO COOE_AOORESS If THE REStlT CF <OP.t MASK OP.2> IS TRUE 

.......... 
* LNOT * <LCGICAl NOT> .......... 

FORM4t: 
a EITS Vt\RIES V4RIES 

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

-----------------------------------------OPCODE OP. l OP.2 

OPERATION: 
STO_CESTIN4TION := COHPLE~ENTCSTO SCU~CE> 
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BlRROUGHS CORFORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

* Llf 1 * <LOGICAL If - 1 OPERAND> 

FORMAT: 
8 eI TS 1 V 4R lE S 

5-4 

CO~f-~Y CONFIDENTiaL 
e1eoo1e11oc FORTRA~77 S-l4NGU4EE 

P.S. 2222 2749 <B> 

24 BITS 
----~---------------~-------------------

~63a. I Y I STO_SOURCE I COCE_ACORESS I 

----------------·-------------------~---OPCODE OP.l 

OPE RAT ION: 

Y=O ==> If STC_SOURCE TRUE THEN eRA~CH 10 CODE_AODRESS. 
~=1 ==> If STO_SOURCE fAl~E THE~ ERINCH 10 CODE_AODRESS. 

&'"#"#ti"' 
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EtRROUGHS CORfOR.\TION 
COMPUTER SYSTEMS GROUP 
SANT~ B•RB4R4 Pt•NT 

CO~P4~Y CONFIDENTIAL 
ete00/81700 FOfilRAN77 S-LANGUAGE 

P.S. 2222 2749 <6> 

BRANCH S•OPS 

•••••••• 
a GOJC a CUNCDNDITION•l BR4NCH> ........... 

e EITS 24 BlfS 

-------------------------a64Gl I COOE_.\OORESS I 

OPCODE OPER4ND.l 

OPERATION: 
B~ANCH TO THE CODE_AOORES~ <OISFLACE~E~T I~TO CODE SEE"ENT>. 

........ 
• Alf * <ARITHMETIC If> 
••••••• 

FORIOT: 

8 BITS 1 24 tHTS 24 5115 24 BITS 

---------------------------------------------------------------------I Gl6~~ I VAR I STO_SOURCE I CODE_4t~RESS I CCOE_AOOfiESS I COOE_4CDRESSI 

---------------------------------------------------------------------OP CC OE OP .1 OPER.\N0.2 CPEROtC.4 

OPERATION: 

If STO_SOU~CE < 0 THEN 0fiANCH TO C(JDE_ ADCRE S ~ I tt (] P E 11 A N D • 2. 
If STD_SOURCE = 0 THEN BfC4NCH TO COOE_ADCRES~ u. OPEFUN0.3 
IF STD_SOURCE > 0 THEN BRANCH TO CODE_,OORESS IN ClPERAN0.4 

VARIAfH = 1 ==> STD _SOURCE IS COUBLE Pt;ECISICt!; 
V•RIOH = 0 ==> STD_ SOURCE IS 11E~l 0,. HUEf:ER. 

T~E VA~IINT ONLY EXISTS SO THAT IF THE fOLLO•ING ST~NDARO 
SOURCE IS I LITERAL~ NIP c•N BE ALIGNEC CORRECTLY AT CODE 
ADCRESS AS THE OP IS STEPPEO THROUGH. 
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'*'****** * CGO • <COMPUTED GOTO> 
••••••• 

e BITS VARIES e BITS 2 Ii e I TS 24 BITS 
------·------

I STD_SOURCE I COUNT I COCE_40DRESS ••• COOE_40CRES~ I 

--------------------------------------~------·---OP CODE CPERAttC.3 ••• OPER4NO.COUNT 

sro_SOURCE .. -. ·- CO~T4INS 4N INOE~ 1~10 T~E LI~T Of CODE ADDRESSES 
FOLLOWING. 

COU~T ::= THE NUMBER OF COOE_ADORESS FOLLOMING. 

COOE_ADORESS := THE ADDRESS TO BR4NCH TO. 

OPER4TION: 

••••••• 

BF4NCH TO THE COOE ADDRESS POI~TED TO BY T~E INDEX IN 
sro_sou RCE. · 

* 4GO * <•SSIG~ED GOTO> 
••••••• 

FORtUT: 

I 

8 SITS ~ 4R IES · V~11IES V4RIES 

------------------------------------------------------I STC_OESTihATION I STC.SOURCE I STO.SOURCE I 

------------------------------------------------------CPCODE OP .1 OF.2 OP.3 

OP.1 POINTS TO 4 T•ELE ~IT~ N ROWS ·~o 2 COLU~~s WHERE (N•l) 
IS THE NUMBER OF UNIQUE LIBELS ASSIGNED I~ A PROGRA~ UNIT • 
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OPER~TION: 

IF THE HOST SIGNlfIC4NT e1r OF OP.2 IS ZE~O 
<SUBBIT<OP.2•0•11 ~ O>• T~EN Th£ V~Al4SLE IS NOT 
4SSIGNEO 4 l4BEL .\ND .\N ERROR ·IS GIVEN. 

IF THE VALUE Of SUEBITCOP.2•1> IS ERE.\TER 1H4N THE 
V4LUE Of THE FIRST ENTFY IN T~E T.\BLE CFCINTEO TO er 
OP.1> THEN JHE ASSIGNED LABEL IS ~CT IN T~E TABLE AND 
4N ERROR IS GIVEN. 

IF THE OP.3-TH BIT OF T~E T.\ELE ENTRY ~~CSE RO~ EQU.\LS 
CP.2 IN THE FIRST COLUMN Of T~E T•eLE £GU4LS 0 CSUBBIT 
COF.l<OP.2•l>•OP.l•l> = C>r THEN THE LAEEL IS OUT OF 
SCCPE 4NO 4N ERROR IS GIVEN. 

CTHERWISE• IF NONE OF THE ABOVE CONCITIClS IS TRUE• 
ERINC~ TO THE CCOE ~OCRESS FOl~C .\T THE TABLE ENT~Y 
hHCSE ROW EQU4LS OP.2 IN THE SECCNC COLUMN OF T~E 
TASLE <OP.l<OP.2r2)). 

~EFER TO THE FOR~•T SECTION •T THE BEGI~NING or THIS 
OOCU~ENT FOR THE DESCRlflION or THE •SSIGNEO GOTO 
T4 ELE. 
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TYPE AND SIGN CONVERSIO• S•OPS 

flflfl•fl'lllflflfl 

* FLCAT * <CO~VERT FROM INTEGER TO REAL O~ COlBLE PFECISIO~> 
*'****'**** 

FOR HAT: 

e etTS 1 BIT V4f1IES 

--------------------------------~------------------a54a I STO_SOURCE I VA~llNT I SlO_DESTI~•lION I 

--------------------------------~------------------OPCODE 

OPERATION: 

OPERANO.l OPEIUNO. 2 

.......... 

STO_CESTIN-TION := FLCATCSTO_SOCRCEl 

If VARIANT = l • STO_OESTINATION IS COUBLE PRECISION; 
If VARIANT = 0 • STO_DESTINATION IS REAL. 

• If IX * CCCNVERT FROM RE-L OF COUBLE PRECISIC~ TO l~TE~ER> 
******** 

. FORIUT: 
a EITS 1 BIT V 4R IE S VARIES 

------------~-~------------------------------------
as~a I VARHNT I STO_SClURCE I SlC_CESTI~ATION I 

--------~-------~---~------------------------------OPCCOE 

QPER AT ION: 

OPERAN0.1 CPEfU"D•3 

STD_OESTINATION := If1XCSTO_~OURC£> 

lf V•RI~NT = l• STO_SCU~CE IS OCUELE FAECISIONJ 
If VARIANT = O• STO_SOURCE JS REAL. 
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• ••••••• 
* SNGL • <CC~VE~T f~OM DOUBLE TO RE~L> 

*'****'*** 

e EITS V •RIES 
----~-----------~-~---~------------------

456~ I STO_SOURCE I STG_OESlJ~lllO~ I 

-----------------------------------------OPCCOE OPERANO.l 

OPEIU T ION: 

STD_CESTIN4TIO~ := SNGlCSlC_SOU~CE> 

••••••• 
* DBL * <CONVERT FROM RE\l TO DCUEL£ PRECISION> 
*'****** 

8 EIITS VARIES VARIES. 

Q51; I STO_SOURCE I STC_CESlJNllIO~ I 
-----------------------------------~-----OPCCOE OPERINC.2 

OPERITION: 

STD_DESTINATION := CBL<STU~SOU~CE> 
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******* • ABS • <ABSOLUTE VALUE> 
••••••• 
FORtUT: 

e U ITS 2 BITS V41CIES 

--------------~--------------------------------------a6ea VARIANT I STO_SOUfiCE I STC_OESlI~ATION I 

----------------------------------------~-----------~ OfCCDE OPERl\ND.l OPERAtW .z 

VARIANT STO_SOURCE 

00 
01 
10 
11 

FLOATING POINT NUMBER 
DOUBLE PRECISION NUMBER 
INTEGER 
UNDEFINED 

OPER-TION : 

STC_OESTINATION := ~BSOLUTE VALUE CSTO_SOUfiCE> 

••••••• 
* NEE * CCHANeE SIGN> 
••••••• 

. 8 EITS 2 BITS VARIES VARIES 
-------------------------~-----------·-------------

~69a I VARIANT I STO_SOURCE I STC_CESTl~ATION I 
-~-----------~----~---------~---------------~------OFCOOE 

00 
01 
10 
11 

OPEIUN0.1 

STO_SOUf1CE 

REAL 
DOUBLE PRECISIC~ 
INTEf:Ef' 
UNUSED 

GPERA~C.3 

0 OPERATIO.N: 

STC_CESTINATION := ~ CSTD_SOURCE> 

.. b'T'*'"' 
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SU8SCRIP1 VALUE COMPUTATIOW S•OPS 

........ 
* VO • (Vl\lIO•lE DESCRIPTOR> ....... 

FORMAT: 

MEM_ l\CDR 
ARGU~ENT 
l\F.GUMENT 
fASSEC. 

a BI TS 20 BITS VAfHES VARIES 

---------------------------------------------~aA; I HEH_AOOR I STD_SOURCE I STC_SOU~CE I 

-------------------------------~-----·-------OPCOCE OP.1 ELEHEtiT 
LENG Hi 
DECLIRED 

A PRAY 
SIZE 
OECLl\REO 

IS THE ELOCK-RELl\TIVE l\CCRESS Of THE OEC~IPTOR Of TH£ 
fASSEO. THIS DESCRIPTOR DESCRIBES k~ERE THE ACTU-l 

IS• ITS ELEMENT LENGT~ P4S~ED l\NO THE l\CTUl\l SI2E 

•ELEMENT LENGTH DECLl\REC" EQL 0 IMPLIES •~StMEO·LE~GlH. 

•ARRAY SIZE DECLARED" IS THE NU"BER Of ELEME~TS PASSEC If ~UHERIC 
AfiRl\Y• Ofi THE NUMBER or BYTES Pl\SSEC If c~•RACTE~ l~Rl\Y• OR ZE~D 
If C~IRACTE~ VARIABLE. IT Will POINT TO THE THE SIZE FIELD Of 
TtE RUN-TIME CIHENSION TABLE BUILT EY BAl/8441 IF A5SlMEO SIZE OR 
•tJUSTl\BLE SIZE. OTHERWISE IT WILL BE A LITERAL. 

• VERIFY THAT THE S12E Of THE ARRAY CECLIRED IS LESS THAN OR 
E(UAL .TO THE SIZE or THE ARRAY PASSEC. 

+ ~OCIFY THE DESCRIPTOR •T HEM_AOOR TO REFLECT THE OECL~REO 
ELEMENT LENGTH. 
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"'****** * BAT * <BUILD ARRAY TABLE> 
••••••• 

FORt4A T: 

6 13ITS 4 V ~RIES V4RIES 

----------------------------------------------------' aee~ I CNT I STO_OESTIN~TION I STO_SOURCE I DIM_l 1 ••• 1 DIM_CNT I 

---·------------------------------------------------OPCODE TABLE LENGTH 

C~T ::= NUMBER OF OI~E~SIONS 

FORMAT or OIH_I: 

V4RIES V4RIES 
-------------------------

I STD_SOURCE I STO_SOURCE I 

-----------------~-------LOWER BOUND UPPER EOUNO 

OPERATION: 

CCNSTflUCT AN ARRAY CESCRIPlOR USING T~E ~Et-INING INFO 
Of THE FORH.\T: 

OFFSET 
OU!_INFO_l 
0 U4_INF0_2 ... 

BITC32) SEE 1 BELOk 
RECClRCl 
RECORD! 

OIH_INFO_CNT RECOROl 
SIZE BITC32> SEE 2 BELCk 

MHERE RECCRCl f Cfl~•T: 

·- • = 1 • I = A Cl-1 >•D_Cl-1) 

D_I = Cl • UPPER_BCUND_I 
- LOWER_OOUNO_I> 

·-· LCWER_ECUNO 
UPFEfi_eour.c: 

BITC32> 
BITC32) 

BIT<32> 

1. nFFSET= -CLOWER_BOUNO_l * A_l + •••• LO~ER_eou~o_c~T * a_cNT> 

2. SIZE = 4_CCNT+ll•lENGTH COR kt•T IS f4SSED I~ If •SSUMEO-SIZE> 

3. UPPER_EOUND_CNT IS REPL4CEO EY SIZE/LENGTH 
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•••••••• 
* 844T • CBUILO 4SSUHEO SIZE ARR4Y T•BLE> .......... 

FORMAT: 

8 BITS 4 VAR 1£5 2u BITS VARIES 

--------------------------------------------------------I ~eca I CNT ' STD~OEST. I MEH_•DDR I 51C_5C~RCE I CIMl 1 ••• 1 CI~_c~T• 

---------------·----------------------------------------TABLE 

C~T = NUMBER OF CIHENSIONS. 

FORMAT OF Cl"ENSION INFORH~TION: 

VARIES VAfH ES 

-------------------------I STO_SOURCE I ST0_50URCE t 

LO a. ER BOUND UPPER BOUNC 

LENE TH 

0 OPERl.TION: 

......... 

SAHE 45 "B•T" EXCEPT: 

t. MEM_AOOR IS USEC TO FETCH EITfiE~ #SSU~ED LENGTH 
AND/OR ASSUMED SIZE. 

2. IF LENGTH = O• USE ASSU~EO lE~GlH• 
3. IF DIMENSION COU~T Of UPPER BOUND = O• USE 

ASSUMED SIZE • 

• CS * <COHFUTE SUBSCRIPT V•LUE> ....... 
FORMAT: 

8 BITS 4 VA 20 20 

------------------------------- -----------------------------1 a ec a 1 ctn t s 1 1 M 1 1 s 2 1 ••• I ~_CNT I ~-CNl I STO_CE~T. I 

------------------------------- --·--·-----------~--~-----~--

CNT ::= NU~BER OF SUBSCRIPTS PRESENl 
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SI ::= STO_SCURCE <SUBSCRIPTS> 

Ml ::= SC~LE f ICTOR 

OPER•TION: 

STD_DESTINATION := Sl • Ml t S2 • M2 • ••• • ~ C~T • ~-C~T 

........ 
• CSB • <CS WITH BOUNDS CHECKING> 
••••••• 

FORMAT: 
e EITS 4 VARIES 

--------~-~-~-~----------- -------~-----------------~-
~eE• I CNl I St I 52 I ••• I S_Cf\T I STC_CESTIN4TION I 

--------~-----------~----- -----------------~-------~-ClPCOCE 

SI FORtUT: 
VAR IE S 20 

--------------------------~-------------------I STD_SOURCE I STO_SCUACE I ~TO_SUURCE t Ml 

----------------------------------------------SUBSCRIPT LOWER BOUND CPFER BOU~O SC~LE 

s-~E ~5 FOR •cs· EXCEPT 1~41 THE SCBSCRIPT IS CHECKED 
10 VERIFY THAT <LOhER BOU~D IS LE' StBSCRlfl LEQ UPPER 
BOUND> BEFORE THE INCEX V4LUE IS CCHFUTEO. 

STt_OESTir.-TION := SI • ffl + •• • • s_cr.T * .,_CtH 
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• •••••• 
* CSV • <CO~PUTE SUBSCRIPT VALUE WIT~ o\RR•Y l•BLE• CtECK BOUNDS> 
'*****'** 

FORti!AT: 

8 BITS 4 VA v" VA VA VA 
---------·--------~-------------------- ----------------------

~er~ I CNT I STO_OEST1 I St t 52 I ••• I s_c~T I STO_OEST2 I 

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

CNT ::= 4 81T lITERo\l INOICATI~G NU~BER OF OI~E~SIONS 

SI ::= STO_SOURCE <SUBSCRIPTS> 

STO_OESTl IS ADDRESS Cf ANRAY CESC~IPTCR AS DESCRIBED BY "B•T". 

CPE RAT ION: 

STO_OEST2 := OFFSET + < Sl * A_l + 52 * •_2 + ••• • S_CNT • A_CNT 

SUBSCRifl BOUNDS CfiECKING IS ALWAYS PERFO~HEO. 
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DO•LOOP MlINTENANCE 

••••••••• 
• DO.CP * <DO LOOP UPDATE> .......... 

FORMAT: 
e BITS 3 BITS VAR VAR 

------------------------------------------------I VARIANT I I . 

------------~-------~---~-----------------------OPCODE OP.l 

VARIANT OP.2 -------
0 . STD - INOE X 

1 STD_ INDEX 

2 STD_ IND£ X 

3 STD_INOEX 

4 

" ... 

VAR DO-TYFE 

0 CO 2 I=~hH 

1 " 

OP.2 OP.3 OP.4 CP. 5 

OP.3 Of .4 OP.5 ·---
STD CEST. STD SOU ACE CODE ACD'1ESS - - -
STD_SOURCE CCDE_AOCR. STD -DE~TIN•TION 
STO CEST. STO_SOURCE CODE_ADORESS -
STC_CESTl CCDE_AOOfi. STO_OEST2 

STO_~OURCE CCOE_AOOfi. 

STD_DEST CCDE_ADOft. 

LOC fUNClIO~ 

TOP IF CSTD_INDEX GT STD_~OURCE> THEN 
StO_OESTI~ATION = STO_INCEX 
GO TC CODE •oc~ESS 

END If -

BTH STD_INDEX = STO_INDEX • 1 
IF CSTO_INDEX lf STO_SOURCE.l 

• GC TO ccor_ADD~ESS 
STO_CESTI~~TIO~ : STD_lNDEX 

2 00 2 l=~•H•l TOP IF <STO_snu~CE LE Q) THEN 
STC_DESTl~•TICN = STC_INCEX 
G-0 10 COCE_AODRESS 

I STD_SOURCE=ITER_CNl 
. t REG = CT~~VAR 

END If 
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3 " 
% STO_JNOEX=CTR_V~R 
% STO_OEST1CO>=INCR 
% STD_OESTICI>=ITER_CNT 
% STC_CEST2=CTR_VAR 

0TM 

CO~PA~Y CUNFIOENTIAL 
81€00/01700 FO~TRA~77 S•L4NGUAGE 

F.S. 2222 2749 CS> 

STO_INOE) = STD_INOEX + STD OESTlCO> 
STD~CESTlClJ = SlC_DESTl<l> - 1 
IF CSTO_OEST1Cl> GT O> 

• GC TO CCDE_IOORESS 
STO_OE~T2 = STO_I~CEX 

4 cc 2 X=~-e-c TOP IF CSTC_SCURCE LE O> 

5 

6 

7 

2 STD_SOURCE=ITER_CNT * GO TO CCOE_ADORESS 

" 
2 STD_CEST. =ITER_CNT 

NOT USED 

~OT U SEO 

BTM % CTR_V~R INC~E~ENTED SEPARATELY 
STO_CESlI~•TICN = STO_DEST. - l 

IF CSTC_CESl. GT 01 CO TO COCE_4CD~. 

NOTES: T~E TOP "OOUP" S-OP IS GENE~ATEO ONLY IF THE COMPILER 
CANNOT OETERHINE WHETHER OR NOT THE DO LOOP WILL EE 
EXECUTED AT LE•ST ONCE. 

STC_OESTl IN THE FOR~ Cf VARIANT 3 I~ ~ 2-ELE~E~T ARRAY. 
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CHARACTER TYPE s-oP~ 

•••••••• 
* CREl * CCH4~ACTER REL4TION> .......... 

FOR MAT: 

e BITS V4RIES 3 e IT Vl\RIES 

~-------~-----------------------------------------------------------
~SE~ I STO_CH4R_SOURCE I STO_CH4R_SOURCE l~SKI STD_DESTIN4TIC~ I 

~-------------~-----------------------·-----------------------------OPCODE OPER4NO.l OPERAN0.2 OP.3 OPER4Nt.4 

OPERATION: 

STD_OESTINATION := TRUE If OPERANC.1 REL4TES TO OPER4N0.2 
IN ANY OF ThE ~AYS SPECIFIED BY ThE ~4~K, 
CTl-!ERWIS£ FALSE. 

FOR INTERPRETATION Of THE MASK, SEE "CRIF" COF ~Sf~}. 

RIGHT BLANK FILL IS ASSUHEO. 
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1r CRIF • <CH4~•CTER REL4lION4L If) ......... 
FORtUT: 

e BITS V4RIES VARIES 3 Ii IT 24 BITS 

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

- itft'tT· 

~Sf~ I STD_CHAR_SOURCE I STD_CH4fi_SOURCE I MS~ I COOE_~OCRESS I 

---------------------------------------·---------------------------OPCODE OPERAND.! OPERAND.2 OP.3 OPERAND.4 

*'*****• 

FOR A MASK Of 

1 
2 
3 
4 
5 
6 

THE~ SRA~CH lC CCDE.ACDRESS lf 

CPERANC.1 .GT. OPER4N0.2 
CPERINC.1 .LT. OPERAN0.2 
CPERA~D.1 .~E• OPER4N0.2 
CPERINC.l .E,. OPERAN0.2 
OPERINC.1 ·.GE. OPER4N0.2 
OPERIND.1 .LE. OPER4N0.2 

RIGHT BLANK FILL IS ASSUMED. 

• LEI\ • <LENGTH> 
••••••• 

FORIO T : 
8 EITS V~RI£S 

---~---~---------~---~-~-----~-------~-----------
I STD_CH4R_SOURCE t STD.OESTI~•TIU~ I 

---------------~---------------------------------
CJPCODE 

OPERATION : 

OPERAND .1 OFERAt.0.2 

STO_DESTIN4TION := CH~~_LENGTH <STD_c~·~-SOURCE> 

LE~GTH Of STD_CH4R_SOURCE IS RETU~NEO IN EYTES. 



O! 
' 

Ci 
' 

l0-3 

ELRROUGHS CORPORATION 
COMPUTER srsTE"S GROUP 
S•NT4 BARBAR4 Pl4NT 

COtPA~Y CONFIOENTI-l 
BlSGO/Bl70C fORTRAN77 S·L4NGU4fE 

F.S. 2222 2749 <F> 

* SSTR * <SUBSTRING DESCRIPTOR> .......... 
fORtUT: 

e BITS VARIES VAfUES 

-----------------------------------------------------------------
~76a I STD_CHAR_OESTl I STO_SOURCEl I STO_SOURCE2 I L4ST_OP I 

-----------------------------------------------------------------
W~ERE l•ST_OP COULD BE 

EITHER 
VAIHfS 

I STO_CH•R_OEST2 t 

OR 
3 BITS VUUES 

-----·-----------------~--
•7~ STO_OESlINAlICN I 

OPEIU TION : 

If LAST_OP IS Of STO_CH•R_OESTI~ATI-ON FUR~ T~EN 

STD_CHIR_OES12 = STD CHA~_OESll CSTO SGU~CEl : STD SOUFCf2) 

OT .. ERW I SE • 

STC_DESTINATION = CHARACTER OESCRIPTCR Of 
C STO_CH4R_oEi11 CSTC_SOURCEl : STD SOURCE2J l 

i 

RIGHT T~UNCATION OR ELAN~ fill WILL uccui. 
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•••••••• 
• SSTL • CSUBSTRING HOVE> 
••***"'** 

FOR•UT: 

8 BllS V4RIES V4RIES 

---·-----------------------------------------------------------------
~17~ I STO_CH4R_SOURCE I STD_CH•R_DEST.I STO_SOURCEl f STO_SOURCE21 

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

STD_CHAR_DEST.<STC_SOURCE1 : STO_SOURCE2> = STD_CHAR_SOUHCE 

RIGHT TRUNCATION OR BLANK FILL ~Ill OCCUR. 

*'****** 
• STC * <STORE CHARACTER> 
*'****•* 

FORHAT: 

8 SITS V41'1ES ~.\RIES VARIES 
------------------------------------------------------------------

a76~ I STD_CH4R_SOURCE I STO_C~AR_OEST.I STO_DEST.I STO_SOURC£ I 

------------------------------------------------------------------OPCODE OPERAND.1 OP.3 OPERAN0.4 

OPERATION: 

STD_CH4R_DESTCSTO_OEST : STO_OE!T+STD_SOUl'CE> = 
STO_CHAR_SOURCE//STD_CHAR_SOURCE//STO_CHA~_SCURCE// ••• 

STC_DESTIN~TION := STC_DE~TIN•lION • sro_~CURCE 

~CTION WILL 4UTO ~TCP If LENCSTC_C~•R_OESTIN~TIO~> IS 
RE4CHEO. 
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CO,P•~Y CONflOENTI•l 
B1E00/Bl70C FOfilRA~77 S-L4NGU4GE 

F.S. 2222 2749 CE> 

• CAlD • CCHA~ACTER CC~CATENATION MITH OESCfiIPlOR> 

FORMAT: 

8 E ITS V4RIES VARIES V Af' IE S 

nuvr· • 

---------------------------------------·---~-----------------------
~79a t STD_CH.\R_SRCl I STD_CH4F_SRC2 I STD_CHAR_CEST I STD_OEST I 

-------------------------------------------------------------------
OPCODE OPER.\ND.1 OPER•~0.2 OP.3 

STD C~.\R_C£STIN4TION = STC_CH4R_SRC1 II STC_C~4R_SRC2 

STO_C£ST1N.\TIO~ = CH4R.\CTER_PO_•DOR OESCRlflOfi OF 
C STD_CH•R_DESTr MI~ C lEhCSTD_CHAR_CESTlr 

CP.4 

LENCSTD_C~AR_SRCl> • LENCSTD_CH4R_SRC2>> > 

~lGHl TRUNC4TION CR BL.\NK fill ~Ill occu~. 

.......... 
• MVC * <MOVE CHAR.\CTERS> 
******* 

FOR Mil: 
8 EITS V ~RIES V ~RIES 

------------------------------------------------·--
~7•~ I STO_~H4R_SOURCE I STD_CH~~_CESTI~AlION I 

-------------~-------------------------------------
CP CO OE OPER4N0.1 CPER4N0.2 

OPERATION: 

STD CHAR_CESTINATION := STO_CHAF_~OURCE 

RIGHT TRUNC•TION OR ~L4NK FILL •S NE£CED. 
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ElRROCG~S CCRFOR4TION 
COMPUTER SYSTEMS GROUP 
SANTA BARB4R4 PL-NT 

••••••• 
* C41 * cc~•RACTER CONCATEN•TION> ........ 

FORMAT: 
8 BITS VARIES 

tt·MWin e·e;"t*Y'Waiitt±tifawd6mec'%-· 

lO•E 

CC~PA~Y CONFIDENTIAL 
BlfC0/51700 FO~lR"N77 S-LANGU-EE 

F.S. 2222 2749 C8> 

VA Fi If S 

-------------------------------------------------------------
-------------------·-----------------------------------------OFCCOE OPERIN0.1 CPERA~C.2 OP. 3 

OPER.llTION: 

STD CHAR CESTINATION = STC_CHAR SCURCEl // ~To_c~•R_SRC2 

RIGHT TRUNCATION GR BLANK fill ~Ill OCCVR. 
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EtRROlGHS CCRFORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

.. ""f 

CO~P-~Y CONFIDENTl•l 
B1SOO/Bl70C FORTA•~77 S·L4NGU\GE 

f .S. 222l 2749 <e> 

SUBROUTINE LINKAGE S•CPS 

•••••••• 
* SAVE * <SAVE RE€1STEHS> 
******** 

e e11s 1 4 EITS 

-------·-------------~-----~--------·------------a6D:il I V I NUt'8ER_TO_S4VE I STD_OESTIN•TIC~ I 

-------------------------------------------------
CPE fa T JON: 

If V = 0 SAVE NDX_REGS #6 THRU ICl+~lMEEA_TO_SAVE) Al StC_CEST 
If V = 1 RESTORE NOX_REGS #6 THRU tCl+~~MEER_TO_SAVE) FROH STC_CEST 

•••••• 
* LB * <LOCAL BASE> 

' e BITS 1 811 10 8 ITS VARIES 

-----~---------------------------------------I 4'6E; 0 I T~_INCEX I STO_CESll~~lIO~ I 

OR 

e EITS 1 BIT 20 BITS \IA FIES 

------------------------------------------------1 I BYTE OFFSET I STU_OESTINATICN I 

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

0 OPER-TION: 

If YARI~NT = ~ 1HENr 
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EURROUGHS CORFOR-TION 
CCHPUTER SYSTEMS GROUP 
S•NT4 8ARB4R4 Pl4NT 

CO~fA~Y CONf IOE~TI~l 
BlE~0/01700 F0~1RA~77 ~-L4NGU4GE 

· F.S. 2222 2749 Ce> 

******** 
FORHAT: 

VAR 

o· 
1 
2 
3 
4 
5 
6 
7 

STD_CESTIN41ION := BASE REl-TIVE 4CCRESS Of LOC4L 0414 BLOCK 
fO~ ENT~YCTV_I~OE)). 

If VARI4NT = 1 THEN. 

STO_CESTINAlION := BASE REL4TIVE ADDRESS OF LOCAL DATA ELOCK 
POI~TEO Al BY CCOE ACORESS LOCATED 

8 IHTS 4 V 4R IE S 

AT GIVE~ BYTE CFFSEl IN CURR£~l LOCAL 
CATA BLOCK. 

V41HES 

--------------------------~--------------------I V I SOU~CE I REGISTER_CFFSET • 
----------------~------------~-----------~-----

SOURCE 

STO CESTINATION 
s1o:cH•R_OESTIN4TICN 
COOE_ACORESS 
STO_~RC• STO_DEST 
STD_SRC. STD_OEST 
STD_SRC. STO_C~4R~OEST 
STD_CESt.sro_SRC 
STD_SRC• STO_CH4R_DEST• 

STD_SRC• STO_S~C 

l'CRO ,tCOl'ESS 
C~ARACTER_CESC~IFlCR 

COCE ACDRESS <SEE EELOW> 
4RR4Y_CESCRIFTOR <~I~GLE WORC> 
ARRAY_CESC~IFTOR CCOUBLE WORC> 
CHlRlCTE~ •R~.4Y CESC~IPTOri 
ASSIG~ED FCR~AT <A~~Ar_OESC_fASSEO> 

CH4R•t1Efi IRRaY OESC~IPTOR 
CUSEC FOR SUDSTRihG> 

e-F UNUSED 

CPERATlON: 

I DESCRIPTOR IS CCNST~CCTEO a~c kRITlE~ TO l~E 
LOCATION DESCRIEEO BY lf.E RE€ISTER_OffSET. f~RThER 
INFORH4TION 480UT THE SPECIFICS CF THIS CPERA~ION ARE· 
OESCIHBED BELOW. 

.1.1 WHEN THE VARIANT E~UALS 2• THE SPECIFIEC CODE 
.IDCRESS IS OF THE FOR": 
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ftRROUGHS CORFOR-TION 
COMPUTER SYSTEMS GROUP 
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CO~PA~Y CONFIDENTIAL 
e1eco1e11oc FORlRA~77 s-L4NGU4(£ 

F.s. 2222 2749 ce> 

1 BIT 20 BllS 

~--~------·--------

-~-----------------
CR 

1 BIT 10 BITS 

I 1 TV_INOE)I I 

Z> WhEN lHE V4RI4~l E~UALS 3 OR 4. 1HE ST4NC4FO 
SOURCE OPERAND JS T~E A~R~Y SIZE A~D T~E STANDARD 
DESTIN41ION OPERANC IS lHE f IR~l ARRAY ELEMENT. 

3) WHEN THE VARIANT EQUALS 6• 1~£ STA~OA~C 
DESTINATION OPER4NO POINT~ 10 l~E A~SIGNEO FORHIJ 
TABLE CCCNSISTINE or ~ RO~s AND 2 COLU~~S). REFER 
TO THE FO~~Al SECTION Al l~E 8EGitNING Of THIS 
DOCUMENT FOR 4 OESCfiIPTION Of lHE ASSIG~ED FORMAT 
TABLE. 

THE FOLLOWINE ERROR CHECKIN' ~Ill EE OO~E: 

4. IF THE MOST !IGNIFIC•~l Bil OF THE STINOIRO SOURCE 
OPERINO IS ZERC. THEN THE V•RIABtE I~ NOT 4SSI(hEO 
A LABEL AND AN E~ROk IS Gl~E~. 

e. 

c. 

If THE VALUE OF SUBEITCSTO_SRC.1> I! 
THE VALUE Of THE fl~ST 1-BLE E~TRY• 
•sstGNEO LABEL IS NOT IN lHE l•BlE -~o 

GRE•TER THI~ 

JHEN THE 
4N EflROR IS 

GIVEN. 

If THE ZERO-TH BIT OF 
EQUALS THE STD_SRC 
T4BLE EQU4LS O• THEN 
LlBEL -~C ~N ERROR IS 

T~E T-ELE ENlRY ~hOSE ttO~ 
IN THE FIRST COLUMN Of THE 
THE l4EEL IS NOT 4 FORH•l 
GIVEtf. 

If NO E~RCR IS DETECTED• lHE ~RR•Y DESCRIPTOR P4SSED 
IS CONSTRUCTED WHICH POI~TS TO T~E fCRtAT ADDRESS 
FOU~O IN THE RO~ EQU'l 10 THE ST•NOARO ~CURCE OPER,NO 
I~ CCLUHN 2 Cf THE ASSIGNED FCRtAT lABLE. T~E 
DESCRIPTOR P4SSEO ~Ill REFLECT ~FFFfa ELE~E~TS •ND • 
LENGTH EQUAL TO 1EfiO. TtE FORH•T ADDRESS PCINTEO TO 
ev THE DESCRIPTOR IS lHE LOCAL e•sE REl!lIVE. BYTE 
IOCRESS Of THE FIRST 4RRIY ELE"E~1.· 

4) WHEN THE V~RI~NT EQUIL~ 1• 

•I 
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ELRROCGHS CORFOR•TION 
COMPUTER SYSTE~S GROUP 
SANT~ B•RBAR• Pl4NT 

CO~P~~y CONFIDENTIAL 
BlfCC/61700 FO~TRA~77 S·L•NGU4(E 

F.S. 2222 2749 Ce> 

SOURCE OPEF4NO IS l~E •RRAY SIZE • 
STO_CHAR_OESTCSECOND STO_SFC:lPlFO STC_SRCl IS T~E 

FIRST ARRAY ELE~ENT. T~E SECOND STANUA~O SOURCE 
OPERAND IS THE f IRSl c~aRACTE~ A~C T~E THIRD 
STANDARD SOURCE OPERAND IS lHE LAST C~ARACTER Gf 
THE STANCARO CH4RACTER OESTl~AllC~. 

5) THE REGISTER_OFFSET HAS O~E GF l~C FU~MATS: 

1 BIT 4 BITS 10 BITS 
---------------------------------------------·--------~---0 I AE6ISTEA_NUMeER I BYlE OFFSET I~TC FCREI(~ BlCCK I 

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

OR 

1 BIT 19 BITS 10 BITS 

------------------------------------------------------------I 1 I BYTE OFFSET INTO I BYTE OFFSEl INlC FC~EIGN ELCCK I 
I I LOCAL DATA BLOCK I 

-------------------------------------·-··---·---------------
THE 04SE-REL4llVE EIT •DCfiESS <THE 1~0[)) AOCEO TO THE 
EYTE OFFSET CDIRECT_•ODR> IS THE ACORESS Of ~~ERE 10 
FUT THE 48-Bll OESCRIPTOfi. 

Ill ARGU~ENlS ARE P~SSEC BY AOCRE!Sr E~CEPT COCE 
•OCRESSES. If AN 4REUMEN1 IS f4SSEO IN THE USE~ 

PRCGR~M BY V4l~Er 4 COPY IS ~ADE a~o Th[ ACORESS Cf 
THE COPY IS PASSED AS THE ARGU~ENl. 
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ElRROUGHS CCRFOR4TION 
COMPUTER SYSTEHS GROUP 
SANTA BARBARA PLANT 

CO~FA~Y CCNfIOENTJ~L 

e1eoc1e11oc fORTR4~77 5-L4NGU,Gf 
F.s. 2222 2749 <e> 

........... 
* C4ll * CSUBROUTINE C4LL> 
* ..... * ..... 

e BITS 10 EITS 

;uo;i 1 rv_ aoE>< 

OP£R4TIQN: 

........... 

0RA~CH TO EXTERNAL CODE ACORESS. SlBFROG~A~ IOORESS IS ~ 

10-EIT TR4NSFER VECTO~ INCEX. 

* OCAL * CDYN•HIC SUBROUTINE C4lll ........ ,. .. 
8 El TS VAfiIES 

~7ta I STO_OESTINATION I 
----------------------------

OPE RAT ION: 

SIME AS CALL E><CEFT BRANCH TO CCOE_SEGME~T_CISPLACEMENl 
FCUNO 4T 400RESS CONT•INEC I~ l~E ST4~0•RC CESII~ATION. 

1 ww·--e#ct'·' 
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EtRRO~GHS CCRFORATION 
COMPUTER SYSTEMS ~ROUP 
S•NTA BARB4114 PLANT 

CO~P-~Y CONFIDENTIAL 
eieoo1e110~ FO~TR•~77 S-LANGU4EE 

f.S. i222 2749 <E> 

*"***** 
* RT~ • CR£TU~~> ........ 

FORtOT: 

8 BITS 

OPERATION: 

*****"** 

NEXT_INST_PTR := 11ETUAN ACORESS CffiC~ ~E~ORY LOCATION "0" 
IN LOC•l 0~11 ELCC~>. 

RETURNS TO ADDRESS SPECIFIED I~ LOCAL 0111 ELCCK. 

* SfCL * CSTATE~ENT FUNCTION CALL> 
••****** 

FORMAT: 

8 EI TS 1 24 ans VARIES 

---------------------------------------------
a73~ I 0 I COOE_ADCRESS I STO_CE!TI~ATICN I 

0 j; 

8 EITS 1 VARIES V#RIES 
------------------------------------------------

a73~ I 1 I STO_OESTINATlO~ I STO_OESTINATIC~ I 

hHEN THE ONE Bil VARIANT = 1- THE FI~ST STA~CA~C OESTINATICN 
CONTAI~S AN EXTERN4L CODE ADORES~. 

CPERATION: 

sroi;E NEXT_INST_PTR 45 £XlERNAL_CCDE_•DORESS •T 
STO_OESTINATION <THE FIRST OPER-~D FOLLOhl~G TfiE Y-RI•~T>• 
THEN BRANCH TO SPECIFIED CCCE •CORESS <hHE~ VARIANT = O> 
OR TO EXTERNAL COCE ACORE~S CONTAI~EO IN FI~ST STO_OESTIN•TION. 
CWHE~ V•RI~Nl = 11. 
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ElRROUGHS CCRFOR4TION 
COMPUTER SYSTEMS GROUP 
SANT~ BARBA~A PLANT 

CO~FA~Y CONFIOENTI~l 

Elfl0/E170C fO~lRA~77 5•l4NGU4fE 
F.S. 2222 2749 CE> 

*•******* 
• SfRT~ • CSTITEMENT FUNCTl~N RETURN) 
••••••••• 

e EITS 

--------------------------I a744 I STD_DESTINATICN I 

--~-----------------------
CPE n A 1 ION: 

0~4NC~ TO EXTERN4l_COCE_A[ORES5 STO~ED I~ STC_DESllNATION • 

• ...... fr .... 

* SPA~ * CSCRAMELE ANt PROVIDE IRGU~ENl5> .......... 
FORflAT: 

8 BITS 8 BITS e Bl H 

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

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

IP~R~S_PASSEO ARE COPIED TO ·~ l~TERfAElER IMPLIEC 
LOCATION. CIPAR~S_PAS~EC t IPIR~S_TC_ADO) 48•Rll 
DESCRIPTORS ARE ZE~OED OUT. IFA~A~S_PASSEC ARE COP1£C 
BACK 45 SPECIFIED EY OROEfi_INFO. 

CRCER_INFO IS AN ARRAY OF •PAR~S_PAS5EC ELEMENTS; 
£4CH ELEMENT I~ BITC20) •~D CO~lAINS 4DC~ESSES ~HIC~ 
ARE THE LOC4TICNS TO WHERE T~E 4a~e1T ARGUMENT 
DESCRIPTORS 4RE TC BE W~ITlE~. LENGT~ OF CPDER_INFO 
IS CIPARHS_PASSEC • 20). 
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BtRROCGHS CCRFORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

CO~PA~Y CCNfIO£NTIAl 
e1eOO/B170C FO~TRA~77 s-L4NGU4G[ 

F.s. 2222 2149 <e1 

SPECIAL FUNCTIC~ S•OPS 

.•'******* 
• ST~N • <FCRTRAN STATEMENT NUHEER> 
* .......... .. 

fORIUT: 

******** 

8 EITS 14 BITS 

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

MCVE THE 14•011 LITERAL TC THE FORTRA~ STATE~E~T NU~8Ek 

FIELD IN T~E B4SE-LIMI1 AREA. 

DEBUG INT£~PR£TERS ~Ill ALSO C~ECK FOR BR£AKPCINT MATC~INC. 

* HMC~ • <HARCWARE ~ONITOR> ••• ~CT YET l~PLEMENTED *** ............. 
FORMAT: 

8 BITS VARIES 

-----------------------------
•92~ STD_CHA~_SOURCE I 

-----------------------------OFCCOE 

OPERATION: 

ISSUE EICH BYTE Of STO_CHl~_SOURCE FRCM LEFT TC 
RIGHT AS THE ARGU~ENl Of A HARC~4RE MChllOR MICRO OP. 
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EURRO~GHS CCRFOR4TION 
COMPUTER SYSTEMS GHOUP 

COtPA~Y CONFIDE~TI~L 
eteC0/01700 FO~TRA~77 S-LANGUA~E 

SANT4 B4RB4~4 PL4NT F.S. 2222 2749 CB> 

PRIVILEGED USER S•OPS 

N 0 T E : -LL R£fEHENCES TO 8Uff• CFFSEl• ~IZE• E2FLG• ElC. 
I~TRINSICS> I~OIC4TE 
T~ESE VALUES ARE NGl 

CCOtMOh REFERENCES USED I~ 
PRECEFINEO LOCATICNS IN HE"OflY. 
P•SSEO IN JHE OP HSELF • 

• AODR * ca~SE RELATIVE ADDRESS> 
*'****'*** 

FORtlAT: 
e EITS V~RIES 

-------------------·--------------------------d6•d I STD_OESTIN4TION I STC_O£STl~ATIC~ I 

-----------------·----~---~-------~-----------OPCCOE OP.1 OP.2 

OPERATION: 

OP.2 := ACDRESS< CP.l > - BASE_REEI!TER 

••***"'** 
* OESC * <I~OIRECT CESCRIPTCR OF NU~ERIC -RRAYS> 
*•***"'** 

FOR fell: 

8 tHT S VAIHES VARIES ,· V~RIES ~ARIES 

----------------------------------------------------------~---I d6Bd I STD_CHAR_OEST I STO_SRCl I !TC_!HC2 I STO_OESTIN•TlO~ I 
--------~-----------~-------------------------------~-~---~---
OPCCOE OP .1 OffSEl OP.4 

CPE RI T ION: 

STD OESTINATICN :~ <SEE~ENl• OI!PlACE~ENl• LENGTH> 
0£S~RIPTOR Of SUBSTR CSTO_CH4R_CE!T, CffSEl •. lfNGTh> 
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BlRRO~GHS CCRFORATIOh 
CCHP~TER SYSTEMS GROUP 
SANTA BARBANA PLANT 

CO~F•~Y CC~f IOENTIAL 
e 1 E c <l / e 1.7 0 r. F c i; 1 RA u 7 S-l 4 NG u 4 ( [ 

F.s. 2222 2749 ce> 

NOTE STO_CHAR OEST OESCRIEES T~E r1i;s1 BYTE Cf A NUMERIC 
FIELD. NO CHECKS •RE ~'OE FOR v•LtO v•LUES Cf OFFSET OR 
LENGTH • 

............ 
• STC * CSTCRE C~ARACTER> .......... 

OP CCCE : GJ78~ 

SIC IS 'LSO A CH4R•CTE~-TYPE s-oP. SEE CPCOCE ~78~ ABCVE. 

Ir co~~ .. CCDM~UNICATE> .......... 
FOR tun: 

8 8 ITS V4RlfS 

---·--------------------------------------
~7CQJ I STO_CESTIN~TIO~ I STO_SOURCE I 

------------------------------------------OFCCOE 

OPE RAT ION: 

CO,MlhICATE CTO THE ~Cf> T~E INFCR~ATIC~ W~ICH IS 
l£FT~JUSTIFIE IN ST4NOARO CESTI~•TION. STD_SOU~CE 
IhOICATES THE NU~BER Of EITS 10 EE cc~~~U~ICAlEO. 
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EtRROUGHS CCRFOR4TION 
COHPUTEfi SYSTEMS EROUP 
S•NT• BARB4R4 Pl4NT 

••••••• 
• LCR 1c <LOAD CGMMUNICATE REPLY> 
tc•tc•lctcA-

8 BITS VARIES 

13-3 

CO~PA~Y CONFIDENTIAL 
B1eao1e11oc FOFTRA~77 s-LANGU-([ 

f.S. 2222 2749 <e> 

-----------------------------
OfCCOE 

OPERA T ICN: 

•••••••• 

STO_CESTINATION := LAST 24 EITS Of TH£ CC~MU~ICATE REFLY. 

IT IS EXPECTED THIT STO_OESTINATIC~ 15 Cf TYPE INTEGER. 

• TI~E • <PROCESSOR TIME> ............. 
FOR~P T: 

e EITS 

OPERATION: 

STD DESTINATIC~ .- FROCESSOR TI~E. 
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ElRROlGHS CCRFOR4TION 
CCMPUTER SYSTE~S GROUP 
S•NT• B4R84A~ Pl•NT 

COtP•~Y CONFIDENTI•L 
01ecc1e1100 FC~1R•~77 S-L4NGU4([ 

F.S. 2222 2749 CB> 

*"**** 
* OS * COISCOhTINUE JOB> ......... 
fOR~AT: 

e EI TS 

~7Fa I STO_CH4R_CESTIN•TION I 

---------------------------------OPCODE 

OPER,,TION: 

A A*ll' ilr A* 

CAUSE HOST TO BE ,,BOkT£0 GIVING THE MESSAGE CO~TAINEO 
41 STO_CH~R_OESTIN4TION. 

• HIC * (~HITE INTECER DIGllS> 
'*'****** 

FORMAT: 

8 EI TS VARIES 

---------------------------------· 
~eo; I STO_SOURCE I STO_~OURCE I 

CPCOCE OPl CP2 

OPE R• T ION : 

~RITES OPl TC P~ECEfl~fO ME~ONY lCCATlON lfiE VALUE: 
CECI~4LC DPl > FCR TH£ LENGTH SPECIFIED I~ OP2 CIN 
EYTES>. 

LEFT TRUNC4TIDN CR "0" fill occu~s •s NEECEO. 
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eURROlGHS CCRFOR4TION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

CO~P-~Y CONFIOENTllL 
BlfJC1e1100 FGF1RA~77 s-L•NGU-CE 

F.S. 2222 2749 <E> 

• ••••••• 
• BNRY * <BINARY CONVERSION> ......... 

FORM IT: 

8 BITS VARIES 

I ~81~ I STO_OESTIN4TICN I 

------------------------
CPER IT ION: 

..... .... 

IHE LOC4TION SPECIFIED BY lHE STANO~RC WRITE TO 
DESTINATION 
cet:Ff.OfFSEl 
SI2E>. 

THE ~ALU£ WHlC~ IS THE SUBSTR or 
BY Bf~PTR• FOA lHE lEkGTH SPECIFIED EY 

ElN4flY CCkVEfiSION Will STOP 
NO~·NU~ERIC·•~O-NON·ELIN~ IS ENCOUNTERED. 
ANC SIZE LOCATIONS ARE UPDATED TO REFLECT 
INC LENGTH OF THE ~E~41Nlf\G SlE·STRI~G. 

1' hE f\ 4 
Tl-'E OFFSET 
Tl1E INDEX 

IF EZFLG .TRUE. THEN BLANKS Wlll EE TREATED -S 
2E~OES, OTHERWISE ELINKS Hill EE lFEATEO ~S NULLS • 

• SIG~ • CSE4~CH FOR SIGN> 

8 BITS VARIES 

----------~---------------
~ez• I STO_OESTIN\TIO~ I 

--------------------------
OPERlTION: 

REDUCE SUBSTR CBUFF· OFFSET• SIZE> ~NTIL f IR!l hEC •• 
CBY ADJUSTING OFFSET ~NC SIZE>. 

o~ ECS oo; STO_OESTINATION := .F4LSE.; RETUR~; EhDJ 
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COMPUTER SYSTEMS GROUP 
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STO CESTil\ATION 
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CO"P•~Y CONflOENTl•l 
ElfCOIB110C FORTR•~77 S·L4NGU4GE 

F.S. 2222 2749 <A> 

:= (f IHST CHAR> .E,. "-" . , 

't' 

If <FIRST CH4Rl = "+" OR "-" T~EN REOtCf THE ACJUSTEO SUB•STRI~G 
10 SKIP T~E SIGN. 

STO_OESTINATIO~ Will REFLECT W~ETHER OR NCT A ~IhUS SIGN IS fCUNO • 

.......... 
* REAL • CGET REAL VALUE> 
******"* 

FORl!AT: 

8 BITS 1 BIT VARIES VAfilES 
------------------------------------------------------

~e3; I VARIANT I STO_OESTINATICN I STO_DESTINATICN 1 

------------------------------------------------------Ofl 

CPERAllCN: 

OPl := fl04T THE BINARY VALUE CF 
SUBSTR ceurr. OFFSET· SIZE> 

CP2 

CP2 := ~UMEER or CECIHAL OIGITS FClND FOLLO~I~~ THE OECI~Al FCINT 

R£4L VILU£ CGNVERSION ~Ill STOP ~~E~ IT ENCOU~TERS 4 CH4R•CTER 
~HICH IS NONE or THE FOLLOWING : - CECI~Al DIGIT• 4 dl~NK· A 
CECI~4L POINT. OFFSET ~NO SlZE "ARE tPCATEO lC ~EFLECT 
THE INCEX ftNO LENGTH Of THE ~E~AI~ING sue-ST~lNG. 

If 8ZFLG IS .TRUE. THEN ELAN~S RILL EE TREATEC AS ZEROES• 
CTHE~WISE BLAN~S WILL EE T~E~TEO AS NULLS. 

If V-RIANI = ~Cl>l~ THEN STC OESTI~ATION IS OCUBLE PRECISION 
ELSE src:oESTJ~AlIO~ IS Sil\CLE PREClSlON 
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*"***"** 
* NE)l * CEXA~INE NEXT CHAR~CTER> 

fURfUJ: 

8 BITS e BITS 24 errs 

I ~84~ I LITER4l I CCOE_AOORESS I 

OPCCOE OP.l CP.2 

CPERATIQN: 

*"'***** 

IF CSIZE .EQ. O> THEN RETURN ; 
IF SUBSTR C8UFfrrFFSETrll .EQ. Of.I 

THEN DO ; 
81.iHP OFFSET BY 1 ; 
DECREMENT SIZE ey 1 ; 
BR~NCH TO CCOE ICORES~ ; 

ENC ; 

SIZE IS THE LENGTH OF THE SUBSTRINC fiEPAE~ENTEO bY BUFF. 

* WEF * <WRITE E-FORHAT> 

e EI TS VARIES 

~85~ STO_SOURCE I 
----------------------

0 PE R A 1 IO N : 

kRITE TC A PREOEFINEC ~E~ORY LOCATION I~ E-FCR~AT 

1~£ Y~LUE CONTAINED IN THE STANCA~C ~ClRCE. 
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• WFF * <WRITE f-FORHAT> ........ 
FOR~AT: 

,, ......... . 

e llITS V 4 RIES 

:Je6; I STO_SOURCE I 

~RITE TO ~ FKEOEFINED MEMORY LOCATIU~ IN F-FCR~4T 
THE ~aLUE CONTAINED IN THE STANOAFO SCU~CE. 

• F4~C • CFETCH 4NO CLE4R ERROR CO~CITIO~> ........... 
e EITS 3 BITS V4RIES 

---------------------------·-------
:181~ M4SK I STC_CESTI~ATION I 

-----------------------------------
OPERATION: 

WFITE TO STO_CESTINATION l~E V•LUE: 
HAS~ .ANO. ERROR_CONOITIO~_INFO 

ERR~R_CONDITIO~_INfO :: c.~OT. ~A~K> .ANO. ERROR_CONOJTIO~_I~F 

WHERE ERfiOR_CO~DITICN_INFC IS 3 811~ Cf INFCR~4TION LOCATED 4T 
A BASE-RELATIVE ACORESS. IT HAS T~E S4~E FCR~AT 45 THE MAS~ ; 

. . flj;ST BIT 
SECOND 8 IT : 
THIRD Ell . . 

CVERFLOW CO~CITIC~. 
EXPO~ENT U~OE~flOk CC~OITIC~. 

OIVICE-BY·ZERC CC~CITIC~ • 

THE .A~O. OPERATIUN I~ CONE 011 BY Ell. 
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* XTR•CT * <EXTR•CT BITS> 
•••••••••• 

FORMAT: 

e 01 TS V4RI£S 

tdw'ttittr'f:W:t:rtt·tt 't • oow·:1fr··'···'s't 'r··'·~ .. f¥f:·· "'·r· ,. .. , ,,. tf'tictH'ff - t '· t' " Ht 1 
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V 4R JES I/ARIES VARIES 

----------------------------------------------------------aea• I STD_OEST. I STO_SCURCf I Slt_SOURCE I STD_OEST. I 

OP.l OP.2 CP.3 OP.4 

CPE R • T JON: 

OP.4 := SUBBIT COP.J, OP.2, OP.!> 

* INSEHT * <l~SERT EITS> 
*****•**** 

B SITS VARIES VARIES VARIES VARIES 
--------------------~-----------------~-------------------

~€9e I STO_SOURCE I STD_O£ST. I STC_SCURCE I ~TO_SOUfiCE I 

-·-----------------------~----------------------·---------
OP.1 GP. 2 CP.! OP.4 

CPE Ra TI ON: 

SUBEITCOP.2, CP.3, CP.4> :: OP.1 
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* Wlf * <~RITE I-FOR~AT> .. ., .... 
FORMAT: 

e ElITS 

---------------------
~93• I STO_SOURCE I 
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WFITE TC A PREDEFINED MEMC~Y LQCAllCN IN I-FCRHAT 
THE V4LUE CONT,INEO IN THE STA~[-~D SCUPC£. 

N C T E : OPS ~94~ - ~~2~ ~~y ALSO EE USED AS FRIVILEGEO OPS. 
THEY ARE DESCRIBED UNOER THE SECTICN lRICONO~ETRIC AND 
OTHER fUNClIONS. 
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TRIGONOMETRIC AND OTHER FUNCTIONS 

~ 0 T f: All STO_SOURCES ~ND STD ~ESTI~ATIC~! ~RE REAL. 

4NY Of THESE OPS ~4Y 4LSO fE l~ED 4~ FRIVILEGfO OPS • 

.. ... * * .... 
* 4HUC * CREHllINOER> 
......... ** 

FOR Id 41: 

8 8 ITS VARIES 

~94~ I STO_SOURCE I STD_SOURCE I ~TC_CESTI~ATION I 

OPl OP2 

OPERATION: 

STD DESTINATION := CPl - CAINTCCP1/CP2> * CF2> 

••***** * Slf\ * <SINE> ............ 
F OfHl.11 T: 

8 EITS VARIES VARIES 
---------------------------------------

~95~ I STD_SOURCE I STD_CESTJ~llTIDN I 
-----------------------------------·---

CPEIHTION: 

STC CESTIN4TIO~ := SINE CF STO_SCURCE 
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•****** 
• CO S • CC 0 SI t\ E > 

FOR~AT: 

8 EITS VARIES \/"RIES 

---------------------------------------
~96~ I STO_SOURCE I STO_CESTI~•TIC~ f 

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

OPE R 4 T ION: 

STC_OESTIN4TION := CCSINE OF SlO_SCU~CE 

* T~~ * CT4NGEt\T) 
••***'** 

FOR'4~T: 

8 EI TS VARIES VARIES 

-------------------------------------~-
~97; I STO_SOURCE I STO_CESTI~•TION I 

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

STO CESTINATION .- TANGENT OF STO_SUURCE 
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.. ......... .. 
* SI~~ • CHYPEnEOLIC SINE> ......... 

FORMAT: 

e e11s V"RIES 
--------------------------------------~ 

~98• I STD_SOURCE I STO_CESTI~•TJCN I 

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

CPERITION: 

STO_CESTINATION := ~YFERBCLIC SINE CF STO SCUPC£ 

•******* • cos~ • CHYPERBOLIC COSINE> .......... 
FORMAT: 

e e1 ts V"RIES 
------------------------------~-------~ 

~99• I STO_SOURCE I STO_CESTl~1lION I 

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

OPE RI T ION: 

STC_CESTI~41ION := HYPEREOLIC COSl~E OF StD_SOUflCE 
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******** 
* T4~~ * CHYPERSOLIC T4NGENTl .......... 

fORfU T: 

8 El TS VARIES 

---------------------------------------
~94~ I STD_SDURCE I STC_CESTI~~TION t 

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

STO_CESTI~ATIO~ ·- HlFERBCLIC l~NEENT CF 51C 50URCE 

.......... 
* 4SIN * C4RCS!NE> ......... 
FORH~T: 

8 0ITS VARIES 

---------------------------------------
•98~ I STD_SOURCE I STC_CESTI~ATJCN I 

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

CPERAIION: 

STO_DESTINATION := ARCSINE Of STO_SCU~CE 
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•••••••• 
• -ca~ fr C~RCCOSINE> ......... 

fOIOIAT: 

a BITS VARIES VARIES 
----~----------~-----------------------

~9C2 I STO_SOURCE I STC_CESTJ~ITICN I 

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

QPER AT ION: 

STC OESTl~ATIO~ := -HCCOSl~E OF STC_SCU~C£ 

......... 
* 4TA~ * (ARCTANGENT> 
•••••••• 

e eI TS VARIES VAR IE~ 

---------------------------------------•90~ I STD_SOURC£ I STO_CESTI~ATION I 

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

CPERATION: 

STO_DESTINATION := IRCTaNCENT OF STC SOUfiCE 
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******** 
• 4I"l * CFLOCR> 
•••••••• 

FORMAT: 

......... 

e f!ITS VARIES VARIES 

----------------------------------·----
~9E~ I STD_SOURCE I STO_CESTI~•TION t 

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

STO_CESTIN•TION := THE INTEGER ~~05E MIGNiTUDE IS THE L•RGEST 
INTEGER WHICt OCE5 ~OT £XCEEO THE M~GNITUCE 
Of STC_5~URCE A"O ~~OSE SIGN IS THE SAME AS 
TH4T Of STO_SOU~CE. 

IF -1 < STC_SOURCE < l~ T~E" STD_OESTI~ATIO~ := O.O 

45 4~ EXAMPLE~ 4I~TC·3.7) = -3.C 

* 4l0f * CLCG 10 .E•SE e> ............. 
FORIUT: 

8 BI TS VARIES VARIE5 

----------------------~----------------~9F~ I STO_SOURCE I ~TO_CESTI~ATIO~ I 

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

CPERAlION: 

STO_OESTINATICN := NATURAL LOG CF STO_SOU~CE 
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.............. 
* ALG~lO * CLOG TO EASE 10> ........... 

FOR .. AT: 

e BITS VARIES 

CO~P-~Y CONFIDENTIAL 
BleCC/61700 FOR1R•N77 s-L•NGU~EE 

f.S. 2222 2749 CE> 

VAAIE~ 

--------------------------~------------
a•o~ I STD_SOURCE ' STO_CESTJ~ATIO~ ' 

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

OPERATION: 

STD CESTIN~TION := LO~ TO E•S£ 10 OF ~TD_~OU~CE 

• SQRT * (SQUARE ROOT) ......... 
FORMAT: 

8 EI TS VARIES VARIE~ 

-------------~-------------------------
:ilAl~ I STO_SOURCE I STO_CESTJ~ITJCN I 

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

OPER .. T ION: 

STO CESTINATION := 5QUARE ~OOT CF STO_SOU~CE 

- ·tw 
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******* 
• EXP * <EXFONENTIAL) .......... 

FORMAT: 

e BITS VARIES 

CO~PA~V CONFIDENTIAL 
e1eoo1e11oa FORTRA~77 S•LANGUA€£ 

f.S. 22Z2 2749 <B> 

VAR IE~ 

-------~-------------------------------
~·2~ I STD_SOURCE I STC_CESTlhlTJCN I 

STO_DESTINATIG~ := e ** STO_SOU~CE 
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ACOR ESSES 3•7 
ALPHAEETICAL LISTINE 2-1 
l~IT~tETIC REFLICEMENT S·OPS 2-5, 4•1 
ASSIG~EC GOTO ANO FORMAT TAELE 3-5 

EASE·LI~IT ~E~ORY LAYOUT 1-1 
E~ANC~ S-OPS 2-7• 6•1 

C~ARACTER TYPE s-OPS 2-e, 10-1 

CC LOCP MAINTENANCE 2·8 
CO-LOCP MAINTE~ANCE 9•1 

E~ROR CC~OITICh INFORMATION 3•1 

FCRHATS 3·1 

INSTRLCTION SET 2-1 

LAYOUT TABLE . 3-3 
LISTING BY NU~ERIC OP-CODE 2-S 
LOCAL DATA. ELCt~ 3-2 
LCGICAL REPLICEMENT AND If STITE~ENl S·CFS 
LCGICAL ~EPLACE~ENT AND If STATEMENT ~-OPS 2-7 

P~IVILE€EO USER S·OPS 2-9, 13•1 

REGISTERS 3•1 
~lN·TIHE OI~ENSION TABLE 3-12 

SPECIAL FUNCTION s-OPS 2-e, 12-1 
STANCARC C~ARACTER OESTIN-TION 3-12 
STANO-RO CH#R#CTER SOURCE 3•11 
ST~NDARO CESTI~ITION ~-10 
STANCARO INDEX 3-7 
STAND~RO SOURCE 3-10 
SUBRClTINE LINK4GE MEC~ANIS~ 3-3 
StBROLTl~E LI~K~GE s-OPS 2-e, 11-1 
SLBSCRIPl VALLE COMPUT,TION s-OPS 2-1, e-1 

lRANSFER VECTCR 3-4 
l~IGO~OMETRlC ANO OTHER FUNCTIONS 
lYPE •~D SIGN CONVERSION S-GPS 

2-9, 14•1 
2-7, 1-1 


