



















































































































































































































































































































































































Each time the write section is given
control, it provides IHCFCOME with buffer
space in which to place the record to be
written. IHCFIOSH places: (1) a pointer to
the 1location within the current buffer at
which IHCFCOME is to rlace the record, and
(2) the block size or lcogical record length
into registers, and then returns control to
IHCFCOME.

Error Processing: If an end-of-data set or
an I/0 error is encountered during reading
or writing, the control crrogram returns
control to the 1location within IHCFIOSH
that was specified dquring data set initial-
ization. In the case c¢f an 1I/0 error,
IHCFIOSH sets a switch to indicate that the
error has occurred. Ccontrol is then
returned to the ccntrcl program. The con-
trol program completes its rprocessing and
returns control to IHCFIOSH, which interro-
gates the switch, finds it to be set, and
passes control to the I/O error routine of
IHCFCOME.

In the case c¢f an end-of-data
IHCFIOSH simply passes control to the
of-data set routine of IHCFCOME.

set,
end-

Chart 17 illustrates the execution-time

I1/0 recovery procedure for any I/0 errors
detected ky the I/0 supervisor.

DEVICE MANIPULATION: The device
manipulation section of IHCFIOSH processes

backspace, rewind, and write end-of-data

set requests.

Appendix G:

Backspace: IHCFIOSH processes the kack-
space request by issuing a BSP (physical
backspace) macro-instruction. It then
places the data set type, which indicates
the format requirement, into a register and
returns controcl to IHCFCOME. (IHCFCOME
needs the data set type to determine its
subsequent processing.)

Rewind: IHCFIOSH fprocesses the rewind
request by issuing a CLOSE macro-
instruction, using the REREAD option. This
option has the same effect as a rewind.

Control is then returned to IHCFCOME.

Write End-Of-Data Set: IHCFIOSH processes
this request Ly issuing a CLOSE macro-
instruction, Type = T. It then frees the
I/0 kuffers by issuing a FREEPOOL macro-
instruction, and returns control to
THCFCCME.

CIOSING: The closing section of IHCFIOSH

examines the entries in the unit assignment
table to determine which data control
blocks are open. In addition, this section
ensures that all write operations for a
data set are ccmpleted before the data

control klock for that data set is closed.
This 1is done by issuing a CHECK macro-
instruction for all double-buffered output

data sets. Control is then returned to

THCFCOME.
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Chart 16. IHCFIOSH Overall Logic Diagram
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Chart 17. Execution-time I/O Recovery Procedure
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Table 27.

IHCFIOSH Routine/Subroutine Directory

[Routine/Subrout;;;T— T Function T 1
{FCLCS —_—|E§§EKS double-buffered ou;;ut data set;t——— —-—_1
=FCNTL =Services device manipulation requests. :
IFINIT :Initializes unit and data set. }
=FREAD ‘Services read requests. :
iFRITE iServices write requests. {

— J
IHCIBERR deciral form. IHCIBERR then 1links to

IHCIBERR, a memker of the FORTRAN system
library (SYS1.FORTLIB), processes object-
time source statement errors if the LOAD
option is specified. TIHCIBERR is entered
(via a calling sequence generated by Phase
20) when an internal sequence number (ISN)
cannot be executed because of a source
statement error.

The ISN of the invalid source statement

is obtained (from information in the
calling sequence) and is then converted to

128

IHCFCCME to implement the
following error message:

writing of the

IHC230I - SOURCE ERROR AT ISN
XXXX - EXECUTION FAILED

After the error message is written on
the user-designated error output data set,
IHCIBERR passes control to the IBEXIT rou-
tine of IHCFCOME tc terminate execution.

Chart 18 illustrates the
of IHCIBERR.

overall logic



Chart 18. TIHCIBERR Overall Logic Diagram
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APPENDIX H:

LINKAGES TO THE INTERFACE MODULE

AND THE PERFORNMANCE MODULE

LINKAGE TO THE INTERFACE MODULE

Fcr SPACE compilations, the components
of the compiler 1link to the interface
module (IEJFAGAO) for:

¢ Input/output requests.
e End-of-phase/interlude requests.

In addition, for both SPACE and PRFRM
compilations, the compiler components link
to the interface module for patch requests
and for print control operations.

Input/Output Request Linkage

The linkage to the interface module for
an I/0 request is:

L LNKREG, IOPARS
BAL 15,FICRTN

where
e INKREG is general register 0.
e IOCPARS is the following U4-byte word:

T
|Operation|Address of the I/O buffer
|Field

| IS NP -

1 byte 3 bytes

e e

The operation field bkits and their
meanings are illustrated in Table 28.

Table 28. Operation Field Bit Meanings

k]
|Bit O |Check operation |
PO s -

1

|Bit 1 lRead operation |
fEIt 2 EWrite operation

r;;t 3 IFlash operation

|B;t 4 INot used

|
4
I
t i
|Bits 5-7|000 - SYSIN is to be used |
| {001 - SYSPUNCH is to be used|
| |010 - SYSLIN is to be used |
| {011 - SYSUT1 is to be used |
| {100 - SYSUT2 is to be used |
| {101 - SYSPRINT is to be used|
| 1110 - Not used |
| 1111 - Indicates the|
| address of the DECB toj
|
|
Lee

that

ke used is supplied in|

|
|
| PARREG, REG1. |
L J
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e FIORIN is the name of a branch instruc-
tion in the commrunication area that
kranches to the I/0 routine (SIORTN) of
the interface module.

End-Of-Phase/Interlude Request Linkage

The 1linkage to the interface module for
an end-of-phase/interlude condition is:

L LNKREG, NXPARS
BC 15, FNEXT
where

e INKREG is general register 0.
e NXPARS is the following 4-byte word:

r T 1

|Entry point identifier |Data set |
|of next phases/interlude |disposition|

| |field i

L —_— 4 J
3 bytes 1 byte

The data set disposition field bits and
their meanings are illustrated in Table
29.

Takle 29. Data Set Disposition

Field Bit Meanings

f T
|Bits 0-1|Not used |

¢ ¥ -

|[Bit 2  |TCLOSE the DCB for SYSIN

‘. -

|Bit 3  |TCLOSE the DCB for SYSPUNCH

L

b -

|Bit 4  |TCLOSE the DCB for SYSLIN |

e {

|Bit 5 |TCLOSE the DCB for SYSUT1 |

t — i

|Bit 6 |TCLOSE the DCB for SYSUT2 |

L [ %
|
J

T T
[Bit 7 |TCLOSE the DCB for SYSPRINT
L L

e FNEXT is the name of a branch instruc-
tion in the communication area that
branches to the end-of-phase routine

(SNEXT) of the interface wodule.



Patch Requests

The 1linkage to the interface module for
a patch request is:

IR WRKREG, BASEA
BAL 15, FPATCH

DC c'XX!

where

e WRKREG is general register 14.

e BASEA contains the relative starting
address of the component to be tempo-
rarily modified.

e FPATCH is the name of a branch instruc-
tion in the communication area that
kranches +to the patch routine (PATCH)
in the interface module.

e 'XX' is the fifth and sixth characters
in the name of the component to be
temporarily modified. (That is, 'XX'
indicates the component to be
modified.)

Print Control Operations

The linkage to the interface module for
a print control operation is:

BAL 15, FPRTCTRL
DC B'XXXXXXXX"
DC AL3 (IOERR)
where

e FPRTCTRL is the name of a branch

instruction in the cormunication area
that Lranches to the print control
operations routine (PRTICTRL) of the

interface module.

s 'yxxxxxx' is the carriage control char-
acter.

¢ AL3 (IOERR) is an address constant
containing the address of the I/0 error
routine of the component requesting the
rrint control operation.

LINKAGE TO THE PERFORMANCE MODULE

For PRFRM compilations, the components
of the compiler 1link to the performance
module (IEJFAPAO) for:

s Input/output requests.
e End-of-phase requests.

Appendix H:

Input/Output Request Linkage

The 1linkage to the performance module
for an I/0 request is kasically the same as
that described for the 1linkage to the
interface module for an I/0 request. The
only difference is that the address in the
branch and 1link (BAL) instruction is, in
effect, replaced by the address of the 1I/0
routine (PIORTN) of the performance module.
The PIORTN xoutine, in turn, links to the
I/0 routine (SICRTN) of the interface
module when it is either ready to read orx
write, or to check the result of a previous
read or write.

End-Cf-Phase Request Linkage

The 1linkage to the performance module
for an end-of-rhase request is Lkasically
the same as that descriked for the linkage

to  the interface module for an
end-of-phase/interlude request. The only
difference 1is that the address in the

branch on conditicn (BC) instruction is, in
effect, replaced by the address of the
end-cf-phase routine (PNEXT) of the perfor-
mance module.

Note: Internally, the compiler components
use symkolic names when transferring con-
trol to a subsequent component. The sym-
bolic names and the actual names of the
compcnents are illustrated in Takle 30.

Table 30. Symkolic and Actual Names of
Comriler Components

r - 1
| Symkclic Name|Actual Name |
L 1 d
v T h
| IEJFAARO* |Phase 1-Initial entry |
| IEJFAABO |Phase 1-Subsequent entries |
| IEJFAGAQ* | Interface module |
| IEJFAKAO |Print kuffer module |
| IEJFAPAQ* | Pexformance mcdule |
| IEJFAXAQ* | Source symbol module |
| IEJFEAAOQ | Phase 7 |
| IEJFGARQ | Phase 10D |
| IEGJFJAAQ |Phase 10E |
| TEJFJGAOQ | Interlude 10E |
| IEJFLAAOQ [Phase 12 |
| IEJFNAAO |Phase 14 |
| IEJFNGAO | Interlude 14 |
| TEJFPAAOQ |Phase 15 |
| IEJFPGAQ | Interlude 15 |
| IEJFRAAQ | Phase 20 |
| IEJFVAAQ | Phase 25 |
| IEJFVCAQ* |Object listing module i
| IEJFXAAQ |Phase 30 |
L 4

i

| *Never transferred tc by another compiler|
| comronent. |
L 4
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APPENDIX I:

DIAGNOSTIC MESSACES AND STATEMENT/EXPRESSION PROCESSING

This appendix contains the names of the
phases and the routines within the phases
that: (1) generate diagnostic messages, and
(2) rprocess the varicus FORTRAN statements
and expressions.

DIAGNOSTIC MESSAGES

Two types of diagnostic messages are
generated by the FORTRAN compiler - infor-
mative messages and error/warning messages.
The messages produced by the compiler are
explained in the IBM Syster/360 Operating
System: FORTRAN IV (E) Programmer's Guide.

Informative Messages

Four informative messages are generated
by the compiler to inform the programmer or
operator of the status of the compilation.
The messages and the rhases and sukroutines

in which they are generated are illustrated
in Table 31.

Table 31. Informative Messages
lMessage/number |Phase|aubrout1ne|
——— 1 4 -
T T
|IEJ001I | 7 |MESSGOUT |
F -—- $ } -4
| LEVEL: rmthyr | | |
|0S/360 FORTRAN IV (E [ | |
| LEVEL SUBSET)COMPILATION| | |
|DATE: yy.ddd | 7 |EJECTPRT |
L 4
- 4 4 -
|END OF COMPILATION | 30 |EOJOB |
1 4
""" - T T ‘*
|SIZE OF COMMON and SIZE | 30 |[ENDCRD |
|OF OBJECT MODULE | | i
L - ———td 1 J

Exrror/Warning Messages

Each error/warning wessage produced by
the compiler is identified by an associated
number. Table 32 relates a message number
with the phases and subrcutines in which
the corresponding message is generated.

132

Takle 32. Error/Warning Messages
== - 1
|Message| Phase | Sukroutine or Routine |
| Number | | |
b 4 3 1
|IEJ0021|7 | MESSGOUT |

L
b --- — 4
|1EJ003I|7 | MESSGOUT |
|
- == 1
|IEJ00uI|7 | MESSGOUT |
_____________ 1 J
T 1
| IEJ0O5I|7 | MESSGOUT |
¢ e {
|IEJ006I|7 | MESSGOUT I
-- - e -4
|IEJ007I|7 | MESSGOUT |
-—— -—— 4
4
|IEJ0081|7 | MESSGOUT |
F e 1
{IEJ029I{10D | DIMSUB |
- + —_— -4
+

{IEJ030I|10D | COMMON, EQUIVP |
R + 4
r T - == 1
| IEJO31T |12 | EQUIVP I
t + + i
| IEJ032I|10D, 10E|LITCON |
s DG -4
IEJ033I|10D 10E| GETWD |
_______ S -—
|IEJ03HI|10D | FUNCT, SUBRUT I
pm=mm—t 1 |
|IEJ0351|10D | FUNCT, SUBRUT |
. -- :
|IEJ0361|10E | ARITH I
_— + —_— 1
4
|IEJ037I|1OD 10E|CLASS, ARITH, ASF, IF |
_______ _— -4
|IEJ03BI|10D | INTGER/REAL/DOUBLE, |
| | | EXTERN, COMMON, EQUIV, |
| ! | DIM I
—_— 4 _— i
|IEJ039I|10D 10E| SYMTLU |
______________ J
1
| IEJO41I|10D,10E|ASF, EXTERN, DIM |
______________ 4
a
| IEJO43T(|10D, 10F| INTGER/REAL/DOUBLE, GO |
et DO 1
| IEJO43T |12 | ALOC |
_—— + _— J
§
|1EJoqu|10D 1OE|LITCON |
- 4
i
|IEJouSI|1OD 10E|LITCON [
— ——— Jd
4
|IEJOH61|10D 10E|LITCON |
L - J
(Continued)



Table 32. Error/Warning Messages (Continued)
r I T 1 r— T 1
| Message| Phase | Subroutine or Routine | |Nessage| Phase | Sukroutine or Routine |
| Numker | | | |Number | | |
e ~4- 1 -4 :
|IEJ0471|10D,10E |CLASS, DIM | |1EJ0771|1u | REAC/READWR, DC, FILLEG, |
b —4- {1 | | SKPBIK |
IIEJOMSIlloD | DIMSUB | p——————f———- + 4
3 + -4- 4 | IEJO78I|14 | CKENDO |
|IEJOH91|10D |DIM, DIM9O | - + -—+ |
3 4 -4 | IEJO79I|10E | GO |
|IEJ0501|10D | EQUIV | b 4 -+ 4
3 4 -——y |IEJO79I |14 | REAC/READWR, DO |
|IEJ051I|10D |EQUIV, DINM | e + 9
b + 4 | IEJO8OI |10FE | Go i
|IEJ051I|14 | FCOMACHK ] } + + —_— 4
b + 4 | IEJ080I |14 | READ/READWR |
i EJ052I|10D |SUBS, EQUIV | - + 4 4
t - - i | IEJ081I{10D,10E| ARITH, EQUIV |
| EJ053I|10D | SUBS | b=t 4
[ } 9 |IEJOS1I|14 | READ/READWR, FMDCON,
|IEJ05u1|10E |ASF | i | | FMECON, FMFCON, FMTINT, |
p——————t 4 4 | | | FMACON, FORMAT
|IEJ0551|10D | FUNC, SUBRUT | s + 4 4
———————— + —_—dq | IEJ082I|10D,10E] LITCCN |
|IEJOS6I|10E |Go | bt + 4
- 4 4 i |IEJ082I |14 | NOFDCT, INTCON |
| IEJOS7I|10E |READ/WRITE i - e + 4
R -4~ 4 {IEJO083I|10D,10E| CSORN, INTCON [
| IEJOS8I|10E | READ/WRITE I — 4 4 ———
F - -4 4 {IEJ083I |14 | INTCON [
|IEJ060I{10D |EQUIV I e e i
——————t 4 - |IEJ08uI|1OD 10E| WARN/ERRET I
|IEJ0611I{10D,10E |EOSR | 3 -—4 -4
————t— + i |IEJoauI|1u | ERROR, WARN |
|IEJ063I|10E | EQUIV | s + —4 1
8 -4 + 4 |IEJO084I |15 | ERROR, WARN [
| IEJO641]|10D,10E, ILABTLU, SYMTLU, | ———ee % —————— e 4
————— e -——4 | IEJ085I |12 | DPALOC, SALO |
| IEJO641]|30 ITWNFIV | po———e E— + i
—————d— 4 | IEJO85I |14 | PRESCN |
{IEJ065I|10D,10E |CLASS, LABLU, PAKNUM | b + —4 -4
e i | IEJ086I |14 | BLANKZ |
|IEJ066I|10E |DO | - 4 —4 i
t 4 | IEJOS7I|14 | FMDCON, FMECON, FMFCON, |
IIEJ0681|10D 10E |LITCON ] | | | FMTINT, FMACON, FSUBST |
b T O —1 } ¥ 1
| IEJO69I|10E | ASF | |IEJO88I |14 | LPAREN |
F e e T et Sttt 1
IEJ070I{10D | FUNCT, SUBRUT I |IEJOS9I |14 | UNITCK i
-4 + 1 ¥ 4 1
IEJO71I{10E |CALL | IEJO090I |14 | FQUOTE |
: + i $mmmmmmmt 1
|IEJO721I|10E | ARITH I | IEJ091I|1u | FMINUS, FPLUS |
" + R et | L 1
fIEJ0731[10D,10E | PUTX I |IEJO921|1u | FCOMMA I
b t t I ¥ 1
{IEJ07HI|100 { COMMON I |IEJ09uI|1u | FMDCON, FMECON, FMFCON, |
b 4 } 4 | [ | FMTINT, FMACON
{IEJO75I|14 | FORMAT, CKLM I F + -4 i
b + + 4 | IEJ095I |14 | READ/READWR I
|IEJO76I|14 | READ/READWR, FORMAT | ¢ 4 + {
p——-t 4 4 [IEJO96I |14 | READ/READWR |
| IEJ0771|10D,10E |ASF, READ/WRITE, EOSR, | -— + + {
| | |DO, SUBS, EQUIV, FUNCT, | |IEJO97I |14 | INSAV |
| | | SUBRUT, DIMSUB, DIM, | [ — -4 -
| | | SKPBLK | |IEJ09BI|1u | FQUOTE |
L 1 L k] b L 1
(Continued)
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Table 32. Error/Warning Messages (Continued)

r~— T T a r T === ]
|Message| Phase | Sukroutine or Routine | | Message |Phase | Subroutine or Routine |
| Numker | | | | Numbexr | | |
b + 3- { e ¥ i
| IEJ099I |14 | FQUOTE | | IEJ148I|12 | RENTER/ENTER, SWROOT |
L 4 iR d ] J
v T T 1 - T -~ 1
|IEJ100I|14 | DO, READ/READWR | | IEJ149T |12 | COMALO [
t -4 $omo I fmmme 1
|IEJ1231I|15 | MOPUP | | IEJ1501 {12 | ALOC |
L —t— +____ ___‘| I, ] ] 4
r T T A
| IEJ1241|15 | COMMA | | IEJ159I}15 | MOPUP |
t S pommee { e |
{IEJ1251|15 | DO, BEGIO | | IEJ160I|1t | INTCCN |
b P ] _.| U 4 —_— - 4
r T T h)
{IEJ1261|15 | CKARG | | IEJ160I |15 | coMMA |
[R ———— o} + _____ ___{ ‘, ______________ |
T T h
{IEJ1271|12 | COMALO, ALOC | | IEJ1611|12 | EXTCOM |
L P +__ —— Il — 1

r 1 T

|IEJ127I{15 | PRESCN, UMINUS, UPLUS, | | IEJ1621I|10D,10E| CLASS

| | | FOSCAN | - + 4

F + + i | IEJ163I|10D,10E| LITCON i
| IEJ1281I|15 | LFTPRN | } et 4
t + 4 4 | IEJ1641|10E | CONT/RETURN |
|IEJ1291I]15 | TYPE | } } 4 .|
8 + 4 4 | IEJ164I 14 | FORMAT |
| IEJ130I[15 | coMMA | - } + -
8 + 4 - i |IEJ1661|10D,10E| EOSR, DO, FUNCT,SUBRUT |
|IEJ1311|15 | INLIN1 |l bt 4
! + + - | IEJ1661 |14 | READ/READWR [
|IEJ132I|15 | LABEL ] - + —_— .|
t —4-- + | |IEJ167I |14 | LINECK |
|IEJ1331|15 | EQUALS | t + -

F —-— + -4 | IEJ1681{10D,10E| EOSR

| IEJ1351I|15 | COMMA, TYPE | — +

b + + ¥ | IEJ1691 10D | DIMSUB [
|IEJ1361{15 | LAB | p————————— x|
t + + -4 | IEJ169I|15 | COMMA |
| IEJ137I(15 | CoMMA, TYPE, RTPRN, i _— it 4 4
| | | FOSCAN [ | IEJ1711|10D,10E| EOSR [
b ¢ ¢ —-{ $ 1 4
[ IEJ1391I|15 | COMMA i | IEJ171I {1t | RPAREN |
b ¥ { 4 { - i
|IEJ140I|15 | FOSCAN | | IEJ1721I|10E | ASF |
p=====t 1 -4t e .
|IEJ141I|15 | COMMA { | IEJ173I|10E | ARITH |
b ¢ . T et 4 :
| IEJ142I|15 | DO, BEGIO [ | IEJ1741 |15 | EQUALS, LFTPRN, INARG, |
k + +- 1 1 | | TYPE I
L} T 4

| IEJ1431{15 | EQUALS | t + + 4
b 4 } 4 | IEJ175I |18 | LABEL i
|IEJ1441}15 | ARTHIF | L 4 -1 4
! } } :

|IEJ1421}12 | EXTCOM |

——— + —-

| IEJ145T1] 20 | PHEND | STATEMENT/EXPRESSION PROCESSING

! 1 1 d

v T T |

|IEJ1431(12 | COMALO, RENTER/ENTER, |

| | | SWROOT | Table 33 indicates the routine/ sukrou-
b + +-- - tine responsible for the processing of the
| IEJ1471|12 | EQUIVP | statement/expressicn under consideration,
L 4 1 J
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Table 33.

Statement/Expression Processing

r - =TT T T - m T T A
|Statement/ | Phase | Phase |Phase | Phase | Phase | Phase | Phase |
|Expression ] 10D/10E | 12 | 14 | 15 | 20 i 25 | 30
——m e 1 1 1 ¢ t ¥ } 1
|Arithmetic Expres- | | | | | | | |
|sion or statement |ARITH (E) | |PASSON|FOSCAN {ARITH |RXGEN | |
e 1 e -+ e . + -1
| I | | | | FUNGEN/ | I
| FUNCTION Call | ARITH (E) |LDCN |PASSON|FOSCAN |CALSEQ |EREXIT | |
L 1 e e e oo 1 4 ———— 1 1 d
r T T T T T T 1
| , | | | | FOSCAN, | | | |
| Subscripted | { | |MVSBXX/ | | |
|Variable | suBs (E) |SSCK |PASSON|MVSERX |SUBVP |SAOP, AOP | |
[N —— 4 3 B I + ____+ + 4
r T T T T T 1
|SF definition and | | | | ASFDEF, | |
|expansion | ASF (E)|LDCN |ASF |FOSCAN |ARITH |ASFEXP | [
i — —— 4 P I U | 1 4
r + + T + + T T 1
| Statement Number | | | ] |
|Definitions |CLASS (E) | ASSNBL|LABEL |LABEL |LABEL |LABEL | |
L 1 } L] —d o~ —— 1 1 4
r T T T T T 1
|SF call | ARITH (E) |LDCN |PASSON|FOSCAN |CALSEQ |ASFUSE | |
L 4 4 ] i oL [ + 4 ¥
r T T T T a
| | BKSP/REWIND | | | | ] | |
| BACKSPACE |END/ENDFIL (E)| |BSPREF| D02 | ESDRID | RCWRT | |
t $ $ $ -4--- -- ¢ 1 i
| | { | | | CALSEQ, | FUNGEN/ | |
|cALL |CALL (E) |LDCN |PASSON|FOSCAN |IFCALL |EREXIT | [
—————— ¥ ¥ t -1 p———t ¢ 4
| COMMON | COMMON (D) |COMAL | [ [ | | I
L 1 1 1 ———i - ] _{
r T T T T T
|Comgputed GOTO |Go (B) | |CGOTO |CGOTO | COGOTO |CGOTO | |
pmmmm e - 1= 1 1 1 4 ¥ ¥ 1
| | CONT | I | | | | I
| CONTINUE | RETURN (E) | |SKIP |SKIP | | | I
L i [l 4 - 1 4 3 4
r - T T T T T T T 1
|DIMENSION |DIM (D) | | | | | | [
L 4 1 [ -4 +____ | L 4
v 1 T T T T T a
| | | | I | |Do1, | I
|DO | DO (E) | |DO {DO |po | ENDDO | |
L 1 d i 1 +__ 4 1 4
r T T T T T T ]
| | INTGER/ (D) | | | | | | |
| DOUBLE PRECISION | READ/DOUBLE |DPALOC | | | | | [
1 ——— e 1 N I B 4 + 4 4
r T T T T T 1
[ | BKSP/REWIND/ | | | | | I I
| END | END/ENDFIL (E)| | END |MOPUP |PHEND |END | ENDCRD
L ———t 4 4 -t L 4 1 5|
r T T T T T T T a
| | BKSP/REWIND/ | | | | | i I
| ENDFILE |END/ENDFIL (E) | | BSPREF | DO2 | ESDRLD | RCWRT | [
1 4 4 i I —— 1 1 iR J
| T T v T T T T Ll
| EQUIVALENCE | EQUIV (D) | EQUIVP| | | | I I
L 4 ] ! o} 1 4 1 _.‘
r T ) T L) T T T
| EXTERNAL | EXTERN (D) |LDCN | | i i i I
L 1 ] } -t +_______+ __+_ 4
r L 1 1 V h|
| FORMAT | FORMAT (D,E) | | FORMAT | | | | |
IR [ LR 1 ——— 4 1 — L 4
r - T T T T T T T 1
i | FUNCT/SUBRUT | | i i | | I
| FUNCTION | (D) |LDCN |SUBFUN |FHDR | | SUBRUT | |
L 4 4 L 4 4 4 1 y
1 T T T T T T T 1
|Go |GO (8) | |ENDOCK |GOTO | | TRGEN | [
L L i 1 1 J— } 1 _.‘
v T T T T T T T
| IF | IF (E) | |ENDOCK | FOSCAN |IFCALL |ARITHI I |
L (| 1 [l 4 iy + Il d
r T T T T T T a
| | | | I | FUNGEN/ | |
|In-line Functions |ARITH (E) |LDCN |PASSON|FOSCAN |CKCOD |EREXIT i |
L — 4 1 1 i L 4 L J
(Continued)
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Table 33.

Statemrent/Expression Processing (Continued)

r T T T T T - T T ]
| Statement/ | Phase |Phase |Phase | Phase | Phase | Phase | Phase
ExXpression 10D/10E 12 14 15 20 25 30 i
P
[ J 1 __+_ 1 +__.____._ 4 4 4
13 T T T T T |
| | INTGER/ | | | | | | |
| INTEGER |REAL/DOUBLE (D) |SALO | | | | | |
 — + + - -+ + + i
| PAUSE | STOP/PAUSE (E) | |PAUSE |DO2 | | STOP/PAUSE | |
F } 4 + 1 e ¥ :
| | | | | |READ, |RDWRT/ | |
| READ |READ/WRITE (E)| |{READ |DO2 JLIST  |IOLIST | [
b e $ ¥ 1 $ |
| | INTGER/ | | | | | | |
| REAL | REAL/DOUBLE (D) |SALO | | | | | |
- { ' ' e 3 1
T T T T )
| | CONT | | | | | | |
| RETURN | RETURN (E) | | RETURN | SKIP | | RETURN | |
t $ 1 S ot ¥ .
| BKSP/REWIND/ | | | | | | |
REWIND | END/ENDFIL (E) | | BSPREF | DO2 | ESDRLD | RDWRT | |
| -——-+ i + -+ - + --——% 1
STOP | STOP/PAUSE (E) | |STOP |DO2 | | STOP/PAUSE | |
1 1 1 —_——d i I 1 4 ___l
T T T T T T T
| | FUNCT/SUBRUT | | | | | | |
| SUBROUTINE | (D) |LDCN |SUBFUN|DC2 | | SUBRUT | |
I. ______ 1 +__ 4 - +___,_ 1 1 4
T T T T T hl
| ( | | | RDWRT/ | |
|WRITE | READ/WRITE (E) | | READWR | DO2 |LIST  |IOLIST | [
L L L L 4 Lo 4 L ]
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The amount of main storage allocated to
the compiler depends on whether a SPACE or
a PRFRM compilation is being performed.

FOR SPACE COMPILATICNS

Fcr SPACE compilations, the compiler

requires main storage for:

e Ioad modules (phases, interludes, print

tuffer, and interface).
e Resident tables (dictionary, overflow
table, SEGMAL).

¢ Internal text buffers.

APPENDIX J: MAIN STORAGE ALLOCATION

contiguous only fcr each control section.

Figures 47 through 53 reflect the main
storage allocaticn associated with each
successive rphase/interlude as it performns

its functions, when only a minimal amount
of storage (15K bytes, where K = 1024) is
availakle for compilation.

When the main storage allocated +to the
compiler (specified in the SIZE option) is
greater than 15K kytes, the internal text
buffers may be interspersed within the area
occupied by the dictionary and the overflow
table. In this case, there need be no
relationship between the various areas
required by the compiler.

These figures are schematics showing the

s BSAM I/0 routines. main storage allocated; proportional sizes
within the diagrams do not necessarily
The main storage required by each indicate proporticnal amounts of main stor-
phase/interlude of the corpiler need be age.
32K 1 32K 1 32K; -_— — 1
| INTERFACE MODULE | | INTERFACE MOLULE | | INTERFACE MODULE
18 4 L ___.‘ L _{
r 1 r r
| PRINT BUFFER MODULE | | PRINT BUFFER MODULE | | PRINT BUFFER MODULE |
— it { 1
| BSAM ROUTINES | | BSAM ROUTINES | | BSAM ROUTINES i
b - - o i
| PHASE 7 | | PHASE 7 | | PHASE 7 |
t 1 k S i S 1
| AVAILABLE MAIN | | AVAILABLE MAIN | | AVAILABLE MAIN |
| STORAGE | | STORAGE | | STORAGE |
| | 1 F - i
| | | PHASE 1 | | TRANSIENT WORK AREA |
| | I | F -= i
. -4 | | | DICTIONARY |
| | S i F ——== ===
| PHASE 1 | | OVERFLOW TABLE, SEGMAL | | OVERFLOW TABLE, SEGMAL, |
I I k S i F -
| | | 4 INTERNAL TEXT BUFFERS| | 4 INTERNAL TEXT BUFFERS|
17K p—— { 17K} —— { 17k} 4
| | I I | |
| | | I | I
| | | I | |
| I I | | I
| RESIDENT | | RESIDENT | | RESIDENT |
| CONTROL | | CONTROL | | CONTROL |
| PROGRAM | | PROGRAM | I PROGRAM [
| | | | I |
| | | | | |
| | | | I I
| | | [ | |
ot 4 ot _ ] ot H
Figure 47. End of Phase 1 Figure 48. End of Phase 1 Figure 49. End of Phase 7

(initial entry)

(subsequent entries)
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=

17K
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Figure 53.
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FOR PRFRM COMPILATIONS

For PRFRM ccompilations, the compiler
requires main storage for:

¢ Ioad modules (phases, interface, print
kuffer, and perforrance).

o Resident tables (dictionary, overflow
table, and SEGMAL).

e Internal text kuffers.

BSAM I/0 routines.

e Blocks/deblock buffers if blocking is
specified.

The main storage required by any given
rhase of the compiler need be contiguous
only for each control section within that
rhase. Figure 54 reflects the mwain storage
allocation for the duration of a PRFRM
compilation, when only a minimal amount of
main storage (19K kytes, where K=1024) is
available for compilation.

When the main storage allocated to the
compiler (specified in the SIZE option) is
greater than 19K bytes, the internal text
kuffers may be interspersed within the area
occuried by the dictionary and the overflow
table. In this case, there need be no
relationship arong the various areas
required by the compiler.

Figure 54 is a schematic showing the
main storage allocated; proportional sizes
within the diagram do not necessarily indi-
cate proportional amounts of main storage.

Y <) - ———

INTERFACE MODULE

FRINT BUFFER MODULE

PERFORMANCE MCDULE

BSAM ROUTINES

PHASE

1 PHASE 7,

14
PHASE 10D, PHASE 10E,
PHASE 12, PHASE 14,
PHASE 15, PHASE 20,
PHASE 25, OR PHASE 30

DICTIONARY, OVERFLOW

TABLE,

AND SEGMAL

4 INTERNAI TEXT BUFFERS

BLOCK/DEBLOCK BUFFERS (IF
BLOCKING IS SPECIFIED)

17K

RESIDENT
CONTROL

PROGRAM

0

|
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I
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I
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Figure 54.
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APPENDIX K: COMMUNICATION AREA (FCOMM)

The communication area is a central
gathering area used to communicate neces-
sary information between the various phases
of the compiler. The communication area,
as a portion of the interface module, is
resident throughout the compilation.

Various bits in the comrmunication area
are examined by the rhases of the compiler.

The status of these Lkits determines the
following:
e Cptions specified by the source pro-
grammer.

e Specific action to be taken by a phase.

If the bit in question is a 0, the
opticn has not Lkeen specified, or the
acticn is not to be taken; if the bit is a

1, the option has been specified, or the
acticn is to be taken.

Several entries in the communication
area are equated to the addresses of other
entries in the comrunication area used
during earlier thases. Equating the
entries keeps the size of the communication
area to a minimum.

The communicaticn area is assemkled as a

DSECT (dummy section) within each phase.
This allows the phases to symbolically
address the entries in the communication

area without the communication area actual-
ly residing in each phase.

Takle 34 indicates the format and organ-
ization of the communication area.

Table 34. Communicaticn Area
r .= T T h)
| | | |
| Entry | Size | Meaning |
______ 4 ———d Jd
| FCoMM IDS XL4 TBITO SOURCE * }
| |BIT1 DECK  * i
| | |BIT2 MAP * |
| | |BIT3 ADJUST * i
I | |BIT4 PRFRM * |
| | | BITS 5-6 00 NOLOAD* |
| | I 11 1OAD # |
| | |BIT7 BCD VERSION OF SCODE REQUESTED * |
| | | BIT8 NAME PARAMETER EXISTED |
| { [BITS 9-10 00 MAIN FROGRAM |
| | | 10 SUBROUTINE SUBPROGRAM |
| ( I 11 FUNCTION SUBPROGRAM |
| | |BIT11 FUNCTION NAME LEFINED |
| | |BIT12 OBJECT MODULE CALLS AN EXTERNAL S/P |
| | |BIT13 COMMON AND EQUIVALENCE TEXT ALL IN STORAGE
| | |BIT14 LAST COMPILE OF THIS JOB STEP-PH 10E/1
| | |BIT15 ERROR IN ANY CCMPILE OF A BATCH RUN |
| | |BIT16 WARNING MESSAGES |
| | {BIT17 ERROR MESSAGES |
| | |BIT18 MESSAGE IN CURRENT STATEMENT-PH 10D/10E |
| | |BIT19 WARNING IN ANY COMPILE OF A BATCH RUN I
| | |BIT20 ABORT COMPILATICN [
| ] |BIT21 ALL INTERNAL TEXT IN STORAGE |
| | |BIT22 ONE INTERNAL TEXT RECORD-PH 10D/10E |
| | | OBJ. MOD. USES A SPILL BASE REG-PH 12/25 |
| | | BRANCH LIST TEXT NOT ALL IN STORAGE-PH 25/30 |
| ] |BIT23 OBJECT LISTING I
| | |BIT24 OTHER THAN FIRST COMPILE |
| | |BIT25 COMPILATION RESTARTED |
| | |BIT26 INVALID OPTION(S) IN 'PARM' FIELL |
| | | BIT27 ‘NAME' OPTION TOO LONG-TRUNCATED |
i | |{BITS28-31 SPARE I
L ——io L — J
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Table 34.

Communication Area (Continued)

o T i
| Entry | Size | Meaning |
t + 3 — - -~
|FSIZE |IDS F |BYTES OF STORAGE REQUESTED FOR COMPILER* |
|FDATE |DS CLS |YEAR (2 DIGITS), DAY (3 DIGITS) |
|FLINELNG|DS X |OBJECT PROGRAM PRINT LINE LENGTH * |
|FINDEX |DS H | DISPLACEMENT FROM FCOMM TO FDECBIN |
| FMAXLINE|DS H |MAXIMUM NUMBER OF LINES CN LISTING PAGE |
|FCURLINE|DS H | CURRENT LINE ON LISTING PAGE
| FIEJF |DS CL4 | FORTRAN E INTERNAL COMPONENT CODE - IEJF ]
|FPHASE |DS CL4 |ENTRY POINT OF PHASE IN CCNTRCL |
| FDMRRDCD |DS X |HI-ORDER BYTE OF REREAD ITEM IN CLOSE LIST
| FDMISTCD|DS X |HI-ORDER BYTE OF IAST ITEM IN CLOSE LIST |
| FPRICTRL|DS 2H |BRANCH TO PRINT CONTROL ROUTINE |
t L } ———mmey — |
|THE CONTENTS OF THE | FOR SPACE | FOR PRFRM 1
|NEXT 4 FIELDS DEPENDS |COMPILATIONS - | COMPILATIONS - |
|ON WHETHER A SPACE OR A| | |
| PRFRM COMPILATION IS | | |
|BEING PERFORMED. | | i
T } o o 1
|FIORTN |DS 2H |B SIORTN | MVI FERFRMDL, X"'4"* |
| FNEXT |DS 2H |B SNEXT IL 13,FPRFRMDL |
| IDs H | (NOT USED) | BR 13 1
| FPRFRMDL|DS A | ZERO | ADDR. OF IEJFAPAO |
b t ¢ e i i
| FAGAOEND|DS A |ADDRESS OF (END OF INTERFACE NMODULE + ONE) |
|FSAVADDR|DS A |ADDRESS OF CONTROL PROGRAM SAVE AREA
|FTXTBFSZ|DS H | SIZE OF INTERNAL TEXT BUFFERS |
|FTXTPTR |DS H |ADDR. OF NEXT INT. TEXT RCD.-PH. 10D/E,12/14 |
|FTXTBFA1|DS A | ADDRESS OF INTERNAL TEXT BUFFER 1 - SYSUT1 |
| FTXTBFAZ2|DS A |ADDRESS OF INTERNAL TEXT BUFFER 2 - SYSUT1 |
|FTXTBFB1|{DS A |ADDRESS OF INTERNAL TEXT RUFFER 1 - SYSUT2
|FTXTBFB2|DS A |ADDRESS OF INTERNAL TEXT BUFFER 2 - SYSUT2 |
| FPRTBUF1|DS A |ADDRESS OF FIRST PRINT BUFFER - PHASE 1/14 |
| FPRTBUF2|DS A | ADDRESS OF SECOND PRINT BUFFER - PHASE 1/14
| FINITBFS|DS U4A |INITIAL TEXT BUFFER POINTERS |
|FDICTNDX|DS A | ADDRESS OF DICTIONARY INDEX - PHASE 7/12 |
|FOVFLNDX|DS A | ADDRESS OF OVERFLOW INDEX |
|FDICTBLK|DS A |DICT. BLOCK NOW BEING BUIIT - PH. 10D/E
| FOVFLBLK|DS A |OVFL. BLOCK NOW BEING BUILT - PH. 10D/E
|FDICTNXT|DS A |DICT. ENTRY NEXT TO BE BUILT - PH. 10D/E |
| FOVFLNXT|DS A |OVFL. ENTRY NEXT TO BE BUILT - PH. 10D/1t4 |
|FISNEX1 |[DS F | ISN OF FIRST EXECUTABLE-FPHASE 10D/E
|FOBJPROG|DS CL6 |[NAME OF OBJECT PROGRAM |
| FOBJREGS|DS X |BIT 3, EXTERNAL FUNCTICN HAS BEEN CALLED |
| | |BITS 4-7, LOWEST INDEX REGISTER IN OBJ. PROG. |
| FASFCNT |DS X | COUNT OF SF'S IN OBJECT PROGRAM |
|FDOCOUNT |DS H |NUMBER OF DO STATEMENTS
i IDs H | SPARE |
L L L [ Jd
(Continued)
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Takle 34. Communicaticn Area (Continued)

v == T

| FCOMSIZE | EQU
| FALSIZE |EQU
| FBLSIZE |EQU
| FBLSTRT |EQU
| FASFDOBL | EQU
| FBVSTRT |EQU
| FOBJSTRT | EQU
| FLOCCTR |EQU
| FFNCADDR | EQU
| FIBCOM |EQU
| FOBJERR |EQU
| FDECKSEQ | EQU
| FESDSEQ |EQU
| FALSTRT |DS
| FDATEMP |DS
| FDEFILCT|DS
|FDIOCS |EQU
|FPATCH |DS
| FPTCHTBL | DS
| FPTCHPTR| DS
| FSORSYM1 | DS
| FSORSYM2 | DS
L 4

1
FDICTBLK |SIZE OF OBJECT PROGRAM COMMON - PH. 12/25
FDICTBLK+2|{SIZE OF OBJ. PROG. ARGUMENT LIST - PH. 15/20
FOVFLBLK |SIZE OF OBJ. PROG. BRANCH IIST - PH. 12/25
FOVFLBLK+2|ADDR. OF OBJ. PROG. BRANCH LIST - PH. 12/25
FOVFLNXT+2|ADDRESS OF ASF/DO BRANCH LIST - PH. 20/25
FDICTNXT |ADDR. OF OBJ. PROG. BASE VAL. LIST - PH. 12/25
FDICTNXT+2|STARTING ADDR. OF OBJECT PROGRAM - PH. 12/25
FISNEX1 | LOCATION COUNTER FOR OBJ. PROG. - PH. 12/25
FDICTBLK+2|ADDRESS OF RESULT (FUNCTION S/P) - PH. 14/15
FOVFLNXT |ADDRESS OF IBCOM - PHASE 20/25
FDICTBLK+2 |ADDR. OF OBJ. PROG. ERROR RTNE. - PH. 20/25
FDICTNDX |OBJECT PROGRAM DECK SEQUENCE NUMBER -~ PH. 12/25
FDICTNDX+2 |OBJECT PROGRAM ESD SEQUENCE NUMBER - PH. 12/20

F | DSRN ARGUMENT LIST ADDRESS
F |ADDRESS OF DIRECT ACCESS I/O TEMPORARY AREA
F | "DEFINE FILE' DSRN COUNT - PH. 10D/20
FDEFILCT |ADDRESS OF DIOCS - PH. 20/25
2H |BRANCH TO PATCH ROUTINE IN INTERFACE MODULE
A | ADDRESS OF PATCH TABLE
A |PATCH TABLE ENTRY NEXT TO BE POSTED
A | ADDRESS OF SORSYM TABLE
A | SORSYM TABLE ENTRY NEXT TO BE BUILT

L

*Default values for these compiler options may be specified by the wuser during the
system generation process via the FORTRAN macro-instruction. The default values are

statement are not included.

T
|
| assumed if the corresponding parameters in +the PARM field of the user's EXEC
I
L

b . s e s ol — —— — — — — — —— — — — — — — ——— ———— —— ]
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Phase 10D and Phase 10E convert each
FORTRAN source statement into a form
(intermediate text) wusable to subsequent
phases of the compiler. Intermediate text
is developed by scanning the source state-
ments from left-to-right and by construct-
ing cne-word intermediate text entries for
the source text contained 1in the state-
ments.

Phase 10D scans the declarative state-
ments in the source module, and creates
intermediate text for thcse statements.

When Phase 10D encounters either the first
statement function or the first executable

statement, control is passed to Phase 10E
via the interface module. Phase 10E con-
tinues the scan of the source module and
creates intermediate text for statement
functions and executable statements.

As source statements are scanned,

entries are made to the dictionary and
overflow table. The information in the
dictionary and overflow table supplements
the intermediate text in the generation of
machine language instructions by subsequent
phases of the compiler. This information
is associated with the intermediate text
entries by means of pointers that reside in
the text entries.

Each source statement of the source
module consists of one or more card images.
To scan source statements, each card image
of the source module is first read into one
of two I/0 buffers in the print buffer
module (IEJFAKAO). The double-buffer
scheme allows for overlapping the scanning
of a card image in one buffer with the
reading of the next card image of the
source module into the other buffer. If
the SOURCE option is specified, the 1I/0
buffers are used to print a listing of the
source module.

In general, the processing of a source
statement is divided into three operations:
* Preliminary scan of the card image(s)
for the statement.
card

e Classification scan of the first

image for the statement.

s Reserved word or arithmetic scan of the
card image(s) for the statement, which
scans the source text of the statement.
(The reserved word or arithmetic scan
also creates intermediate text.)

APPENDIX I: SOURCE STATEMENT SCAN

PRELIMINARY SCAN

The preliminary scan first determines
the address of the end of the source text
in the card image to be processed. This
address is obtained by examining the card
image from right-to-left in groups of four
bytes. The address of the last blank group
encountered is used as the ending address
of the card image. This address is used in
the reserved word or arithmetic scan of the
card image and indicates the point at which
the scan of the card image and the creation
of intermediate text for the card image is
to terminate. In the case of the last card
image for a statement, the ending address
indicates the end of the statement.

The preliminary scan then determines the
type of the card image to ke scanned. A
card image may correspond to the start of a
FORTRAN statement, the continuation of a
FORTRAN statement, or a user's comment.

If the card image corresponds to the
start of a FORTRAN statement, a unique
internal statement number is assigned to
the statement. This number is placed in
front of the card image in the buffer
containing that card image. Control is
then rassed to the classification scan.

If the card image corresponds to a
continuation of a FORTRAN statement, a new
internal statement number is not assigned.
Control is immediately passed to the clas-
sification scan.

If the card image corresponds to a
user's comment, no further processing is
required. The next card image of the
source module is read into the buffer that
contained the comments card image. The
address of the other buffer (previously
filled) 4is obtained from the communication
area, and scanning starts for the card
image in that buffer.

In each case, if the SOURCE option is
specified the kuffer containing the card
image 1is first written onto the SYSPRINT
data set befcre any further processing.

CLASSIFICATION SCAN

The classification scan determines the
type (arithmetic or reserved word) of the
FORTRAN statement to be processed. The
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first action taken by the classification
scan is to determine if a statement number
defines the statement under consideration.
If a statement numker is associated with
the statement, an overflow table entry for
that statement number is created.

The next item of the source statement is
then obtained. If the item is a symbol,
control 1is passed to a routine that scans
arithmetic statements. If the item is a
reserved word (e.g., READ), control is
passed to the approrriate reserved word
routine. The arithmetic or reserved word
routine controls the scanning of the
remainder of the statement, and creates
intermediate text for the statement.

If the item is neither a symbol nor a
reserved word, the source statement in
question is invalid. Processing of that
statement is terminated, and processing of
the next statement of the source wodule
begins.

RESERVED WORD OR ARITHMETIC SCAN

The main function of the reserved word
or arithmetic scan is to scan the card
image(s) for each statement of the source
module. During this scan, dictionary and
overflow table entries are constructed, and
intermediate text entries are created. In
addition, each statement is examined for
correct use of the FORTRAN IV (E) language.

The reserved word or arithwetic scan is
performed by either a reserved word routine
or the arithmetic routine. A reserved word
routine exists for each of the reserved
word source statements. Certain reserved
word routines, namely those that process

statements that may contain arithmetic
expressions (e.g., IF and CALL statements)
and those that process statements that

contain I/0 lists (e.g., READ and WRITE
statements) pass control to the arithmetic
routine to complete the scanning of the
associated reserved word statements.

When the appropriate reserved word rou-
tine or the arithmetic routine receives
control, a left-to-right scan of the cur-
rent card image is then initiated. The
first operand of the card image is
obtained, and a check is made to determine
if a dictionary or overflow table entry has
previously been created for the operand.
If an entry has not been created, a dic-
tionary or overflow takle entry (depending
on the operand) is created and entered in
the appropriate resident table. Scanning
is resumed and the first operator of the
card image is obtained.
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The intermediate text for each card
image is develored ky constructing inter-
mediate text entries for operator-operand
pairs as they are scanned by a reserved
word routine or the arithmetic routine. 1In
this context, cperator refers to commas,
parentheses, etc., as well as to arithmetic
operations (e.g., + and -). Operand reéfers
to variakles, constants, statement numbers,
data set reference nurbers, etc., that are
operated on.

The procedure of: (1) scanning operators
and orerands, (2) constructing dictionary
or overflow table entries when necessary
for the operands, and (3) developing inter-
mediate text entries for the operator-
operand pairs is repeated until the end of
the card image is recognized by the re-
served word or arithmetic scan.

When the address indicating the end of
the card image is recognized by the re-
served word or arithmetic scan, the next

card image of the source module is read
into the buffer that contained the card
image just processed. The address of the
other kuffer (previously filled) is
obtained from the communication area, and
processing starts for the card image in
that buffer.

When an entire source statement has been
scanned, a special intermediate text entry
indicating the end of the intermediate text
representation for a given statement is
generated and then written onto an inter-
mediate storage data set at the end of the

intermediate text rerresentation for the
staterent. This special text entry con-
tains the internal statement number

assigned to the statement by the prelimi-
nary scan section.

During the reserved word or arithmetic
scan, each card image is examined for
proper use of the FORTRAN IV (E) language.
The format of the card image is checked to
see if the statement associated with the
card image has keen coded properly by the
source prograrnrer.

If a serious errxor is encountered, scan-
ning of the statement associated with the
card image is terminated. An intermediate
text word indicating the end of the inter-
mediate text representation for the state-
ment is generated and then written onto an
intermediate storage data set. This text
word also indicates that an error was
enccuntered in the prccessing of the state-
ment. An interrediate text word, rep-
resenting the erroxr, which contains a num-
ber corresponding to the specific error
detected, is generated and then written
onto the intermediate storage data set at
the end of the intermediate text represen-



taticn for the statement in which the error
was detected.

If an error is encountered that is not
serious enough to terminate the scan of a
statement, an intermediate text word rep-
resenting a warning is generated. This
word is saved and scanning is resumed.
When the scan of the statement is terminat-
ed (either when the end of the statement is
recognized or when a serious error is
encountered), the warning text word is
written onto the intermediate storage data
set immediately following the text word
that indicates the end of the intermediate

text rerresentation for the statement and
any intermediate text words generated for
sericus errors. (A maximum of four warning
text words per statement may be saved and
then written onto the intermediate storage
data set. If rore than four warning condi-
tions are encountered, an intermediate text
word representing an error is generated and
scanning of the statement is terminated.)

statement scan for the fol-
illustrated in

The source
lowing READ statement is
Chart 19.

READ (5,10) A,B(1),(C(D),I=1,10),D
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Chart 19.
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a(xxxx): Indicates the address of the sym-
bol within parentheses.

adjective code field: A field of an inter-
nmediate text entry that contains either an
adjective code assigned by the compiler or
an actual machine operation code.

allocation table: Used in Phase 7 to deter-
mine the amount of additional mrain storage
required by the compiler.

argument list: A 1list containing the
addresses of arguments constructed when an
adjective code indicating a «call to a
subprogram or statement function is detect-
ed.

arqument list table: Used at object-time to
provide the starting address of the argu-
ment 1list for each sukprogram or statement
function called.

base value table: Used at
obtain Lkase register values.

object-time to

BIDL table: Provides information necessary
for transferring ccntrcl from one phase to
the next for PRFRM comrilations.

blocking table: Provides information neces-
sary to deblock compiler input and to block
compiler output for PRFRM compilations.

bound variable: An integer variable in a
subscript expression that is redefined.

kranch list table for SFs and DOs: Used at
object-time either by the instructions gen-
erated to reference SF expansions or by the
instructions generated to control the iter-
ation of DO 1loops. '

branch list table for referenced statement
numbers : Used at object-time Lty the
instructions generated tc branch to execu-
table statements.

CDL: A portion of the array displacement
for subscripted variakles.

COMMCN text: An internal format used to
transmit the informaticn in a COMMON source
statement to Phase 12.

communication area: A central gathering
area used to communicate information
between the various phases of the compiler.

declarative statement: Any one of the fol-
lowing statements: COMMON, DIMENSION, EQUI-
VALENCE, INTEGER, REAL, DOUBLE PRECISION,

GLOSSARY

EXTERNAL, FORMAT, and SUBROUTINE or FUNC-

TION.

dicticnary: A resident table of the compil-
er used to stcre infcrmation about symbols

used in the source statements. For PRFRM
compilations, the dictionary resides in
main storage thrcughcut the compilation;
for SPACE corpilaticns, the dictionary

resides
4.

in main storage only through Phase

dictionary index: Consists of pointers to
the first entries in the varicus chains
that constitute the dictionary.

end-cf-statement indicator: An adjective
ccde that signals the end of a particular
statement to a processing phase.

epilcg table: Used during Phase 25 when
generating the instructions that return the
value of variables wused as parameters to
the calling program.

EQUIVALENCE takle: Used by the routines
that assign addresses for EQUIVALENCE
entries.

An internal format used
EQUIVAL-

EQUIVALENCE text:
to transmit the inforwation in an
ENCE source statement to Phase 12.

error: Incorrect usage of the FORTRAN lan-
guage that may force the end of compila-
tion.

ESD__card image: A card image containing an
external symbol that is defined or referred
to in the source module.

executable statement: A statement that
causes the corpiler to generate machine
instructions.

flush: A compile time I/0 request that
forces the current outrut buffer being used
for a klocked cutput data set to be writ-
ten.

forcing value: A value that indicates an
operator's relative position in the hierar-
chy cf operators. ‘

forcing value table: Used during Phase 15
processing to aid in the reordering of
intermediate text entries for arithmetic
expressions.

hierarchy of operators: Defines the order
in which operations must ke performed in an
arithretic expression.
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communications 1link
and the operating

interface module: The
ketween the corpiler
system.

index mapping table: Used during Phase 20
processing of subscript expressions to
maintain a record of 21l information perti-
nent to the subscript expression.

interlude: A compiler component that closes
and then reopens the various data sets used
by the compiler for SPACE compilations.
(Interludes do not perform source statement
processing.)

intermediate text: An internal representa-
tion of the source statements that may
eventually ke converted to machine language
instructions.

internal staterxent number: A nunker
assigned to each FORTRAN statement by the
compiler.

list item: A variakble used in a READ or

WRITE statement.

load module: The output of the linkage
editcr; a program in a format suitakle for
loading into main storage for execution.

location counter: A counter used to
addresses.

assign

message address takle: Used during Phase 30
to aid in the generation of error and
warning messages.

message length table: Used during Phase 30
to aid in the generation of error and
warning messages.

message_ text table: Used during Phase 30 to
aid in the generation of error and warning
messages.

field: A field used in the
text denoting

mode/type cocde
dictionary and intermrediate

the mode (real, integer, or double
precision) and type (variable, array, func-
tion or constant) of a symbol.

object module: The cutput of a single
execution of an assembler or compiler,
which constitutes input to the 1linkage
editor.

offset: A calculated indexing factor wused
to find the correct element in an array for
a particular subscript expression.

operations table: A temporary storage area
used during Phase 15 rrocessing in the
reordering of intermediate text entries for
arithmetic expressions.

A resident table that con-
subscript, and state-

overflow table:
tains all dimension,
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ment nurber information within the source
module keing compiled.

overflow table index: Consists of pointers
to the first entries in the various chains
that constitute the overflow table.

plxxxx): Indicates a pointer to the infor-
maticn (within the rarentheses) as rep-
resented in the dictionary or the overflow

table.

patch table: Used to contain patch records
if the patch facility has been enakled and
if ratch records rrecede the FORTRAN source
module tc be ccmpiled.

perfcrmance module: Processes compiler I/O
requests and end-of-phase requests for
PRFRNM comrpilations. The rerformance module
alsc contains the blocking table and the
BLDI table.

phase: Performs compiler initialization or
actual source statement processing.

pointer field: The last two bytes of an
intermediate text word. It normally con-
tains a relative rointer to a dictionary or
overflow table entry.

print buffer module: Ccntains two I/0O buf-
fers for SYSIN and SYSPRINT.

resident table: A takle that remains in
main storage throughout an entire compila-
tion or throughout a part of a compilation.
(The dictionary is resident only up to the
end cf Phase 14 fcor SPACE compilations.)

RID card image: Ccntains information about

an address constant wused in the object
module.
routine displacement tables: Aid in the

location of reserved word processing rou-
tines in Phases 10D and 10E.

SEGMAL: A resident takle that contains the
beginning and ending address of each seg-
ment cf main storage assigned to the dic-
tionary and overflow table by Phase 7.

SF__number: Assigned to each SF definition
enccuntered by Phase 14.

source module: A series of statements in
the symbolic language of an assembler or
conmgiler, which constitutes the entire
input to a single execution of an assembler
or ccrriler.

subscript table: Temporary storage area
used for subscrirt text encountered during
the reordering of intermediate text words
by Phase 15.

The
corputation

subscript ortimization:
replacing the

process of
of a subscript




expression at each recurrence with a ref-
erence to its initial computation (that is,
to the register assigned +to contain the
result of its initial computation).

SYSIN data set: The source module, which is
used as input to the ccrpiler.

SYSLIN data_set: The object module in card
irage form (if the LOAD option is
specified).

SYSUT]1 data set: Used as a work data set by
the compiler to contain intermediate text.

SYSUT2 data set: Used as a work data set by
the compiler to contain intermediate text.

SYSPRINT Jata set: The source module list-
ing (if the SOURCE option was sgecified); a

storage map (if the MAP option was
specified); and a list of error and warning
wmessages (if any).

SYSPUNCH data set: The object module in
card 1image form (if the DECK option was
specified).

SYS1.FORTILIB: 2 partitioned data set that
contains FORTRAN sukprograms (including
IHCFCCME and IHCFIOSH in the form of lcad
modules.

SYS1.IINKLIB: A partiticned data set that
contains executable locad modules, which can
be reached via the XCTL, ATTACH, LINK, and
LCAD functions. The FORTRAN IV (E) compil-
er resides on the SYS1.LINKLIB.

TXT card image: A card image containing
either an instructicn of the object module
or data used in the okject module.

unit assignment table:
during rrocessing of
requests.

Used by IHCFIOSH
execution-time I/0

unit klocks: Used by IHCFIOSH during proc-
essing of exection time I/O requests.

warning: Incorrect usage of the FORTRAN
language that is not serious enough to

prevent executicn cf the object module.
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ABS in-line function
compile time, processing of 33-34
Address assignment 27-28
Address constant 13
Adjective code
definition of 92-93
forcing values of 32-33,78
replacement of 32-33,100-101
Adjective code field
in intermediate text 92-93
Allocation of storage
for argument list table 37
fcr kranch list takles 28-29,35
fcr compiler 22-23,88-90,137-139
Allocation table 76
AOP adjective code
in intermediate text 103
Argument list count 34,37
Argument list table
format of 108
generation of 37
use of 108
Argument list table entry
generaticn of RLD and TXT card images
for 37
Argument 1lists
creation of 34
Arithmetic expressions
generation of instructions for 38
processing of 32-34,135
reordering of 32-33,101-102
Arithmetic scan
of source statements 144-145
Arithmetic-type interruptions
object-time processing of 116
Array displacement
definition of 104
computation of 104-106
Array element 104-106
Array I/O list items
object-time processing of 110-113
Arrays
compile-time processing of
28,31,36,104-106
Assignment
of registers 33-34,100-101
of relative addresses 27-28
of storage to the comgiler
22-23,88-90,137-139

BACKSPACE statement
compile time processing of 31,135
okject-time implementation of 115,125
Base-displacement address
definition of 27-28
Base registers 39
Base value table
format of 108
generation of 39
generation of RLD and TXT card images
for 40
object-time use of 39,108

INDEX

Basic sequential access method
corpile-time use of 7
okject-time use of 109
Batch compilations
processing of 17,21
BLDL macro-instruction
compile-time use of 24,91
BLDL tatle
ccnstruction of 24,91
format of 91
in performance module 20
use of 91
Block/deblock I/0 buffers
allocation of main storage for 22-23
use of 19
Blocking table
ccnstruction of 23-24,91
forrat of 91
in performance module 20
use of 91
Bound variable
definition of 36
subscript ortimization processing of
36-37
Branch list takle for referenced statement
nunkers
allocation cf storage for 28-29
fcrmat of 107
generation cf 28-29
okject-time use of 107
Branch list takle for statement function
expansions and DO statements
allocation cf storage for 35
format of 107
generation of 39
cbject-time use of 107
BSAM
(see kasic sequential access method)
BSP macro-instruction
object-time use of 125
Buffers
compile-time use of 11,18,137,143
for blocked I/0 19,22-23
object-time use of 123-125
Build takle
(see BLDL table)

CALL statement
compile-time processing of 32,135,144

Card image generation 13,29-30,35,37-38,40

Card images

END 13,40

ESC 13,29,35

RID 13,29,35,40

TXT 13,29-30,35,38,40
CDL

calculation of 106

definition of 105

generation of literals for 36
Chain address field

in dictionary 84

in cverflow table 87-88
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Chaining scanning of 143

in dictionary 81-83 CONTINUE statement
in overflow takle 86-88 compile-time processing of 135
CHECX macro-instructiocn Control block, data
compile-time use of 44 (see data control klock)
okject-time use of 116,124-125 control block, data event
Classification scan (see data event control block)
of source statements 143-144 Contrcl codes
CLOSE macro-instruction (see format codes)
compile-time use of 15-16,21,74-75 Ccntrol flow
okject-time use of 125 for PRFRM ccrpilaticns 9-10
CLOSE macro-instruction, type=T fcr SPACE ccmpilaticns 9-10
ccmpile-time use of 44,130 Control coperations routine
Comments card image definition of 18
scanning of 133 in interface module 18,44
COMMCN intermediate text Cconversion
creation of 24 cf I/0 list iterms 110,112
format of 96 of source statements 24,26,92
COMMCN statement Conversicn codes
compile~time processing of (see format codes)
24-25,27-28,135 Conversion routines
Communication area in IHCFCOME 110,112
definition of 9 Counter, location
format of 1u40-142 relative address assignment use of 28
in interface module 17-18
Compilation DABS in-line function
data sets used for 11-12 compile-time processing of 33-34
PRFRM 9 Data control blocks
SEACE 9 cormpile-tire manipulation of
Compilation input 15-16,20-21,42,73-75,130
deblocking of 19 ckject-time use of 121,123-126
Compilation output Data control block skeleton section
blocking of 19 in unit blocks 122-123
Compiler Data definition (DD) statement 7,121
components of 7-8,13-16 Data event control block
control flow in 9-10 comrile-time use of 18
data sets used by 11-12 object-time use of 123
input/output requests of 7,130-131 Data event control block skeleton section
input to 11-12 in unit blocks 122-123
main storage allocation to Data flow
22-23,78,137-139 corpiler detail 12
organization of 7 ccrpiler overall 11
output from 11-13 Phase 10D 25
relation to operating system 7 Phase 10E 26
system macro-instructions used by 7 Phase 12 27
tables used by 76-80,81-91 Phase 14 30
Compile-time I/O errors Phase 15 32
processing of 44 Phase 20 35
Computation Phase 25 38
array displacement 104-106 Phase 30 40
subscript 34-36 Data set reference nurkers
Computed GO TO statement compile-time processing of 26,29,30,81
compile-time processing of cbject-time creation of unit blocks for
31,35,39,99,135 122
Constants Data sets
address 13 for compiler input 11-12
assignment of relative addresses to for compiler output 11-12
27-28 manipulation of data control blocks for
dictionary entries for 26 73-75
double-precision 28 ohject-time initialization of 123-124
Construction of resident tables DBLE in-line function
BLDL table 24 compile-time processing of 33
blocking table 23-24 DCB
dictionary 23,25-26,81-83 (see data ccntrol klock)
overflow table 23,25-26,86 DCB skeleton section
patch table 23,90 (see data contrcl klock skeleton
SEGMAL 23,88-89 section)
Continuation card image DECB
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(see data event control block)
DECB skeleton section
(see data event control block skeleton
section)
DECK option
compiler output for 11
Declarative statements
definition of 24
intermediate text for
Default values
for compiler options 17
okject-time insertion of into DCB

24,92

skeletons 122-123
system generation specification of
17,142

DELETE macro-instruction
ccmpile-time use of 21
Delete routine
in Phase 7 21,46
Device manipulation
object-time routines for
DFLOAT in-line function
compile~-time processing cof
Diagnostic messages
compiler informative 132
error/warning 132-134
generation of 40
Dictionary
chaining in 81-82
definition of 9
entry format 83
freeing of main storage for
index 82
organization of 81
Dictionary pointers
replacement of
Dimensicn entry
in overflow table 87
Dimension information
array displacement use of 104-106
Dimension part 104-106
Dimension section 104-106
DIMENSION statement
ccmpile-time. processing of
Displacement
kase 27-28
in arrays 104-106
Displacement tables
(see routine displacement tables)
DO statement
compile~time processing of
31,34-36,39,135
Double argument in-line functions
compile-time processing of 33-34
Double-precision ccnstants
assignment of relative addresses for 28
DOUBLE PRECISION statement
compile-time processing of
DSRN
(see data set reference number)
Dummy sukscripted variables
subscript optimization processing of 36

115-116,119

33-34

56,81

31,97

24,135

24,135

Editor

(see linkage editor)
Element

in arrays
END card image

104-106

generation of 40
in object mcdule 13
End DC adjective ccde
insertion of into intermediate text
31,98
ENDFILE statement
ccrpile-time processing of 31,135
ckject-time implementation of 115,119
End rark
in intermediate text 33,93
End-cf-FORMAT-statement indicator
object-time encounter of 110,112
End-cf-logical-reccrd indicator
okject-time encounter of 113
End-of-object rcdule indicator
generation of 40
in object mcdule 13
End-of-phase requests
compile-time processing of
7,18,44,130~-131
End-cf-phase routine
in interface module
in performance module
End-cf~statement indicator
(see end rark)
END statement
ccnpile-time processing of
Epilcg table
generation of 38
format of 80
use of 80
EQUIVALENCE class 28
EQUIVALENCE group 28
EQUIVALENCE intermediate text
creation of 24
fcrrat of 96
EQUIVALENCE root 28
EQUIVALENCE statement
ccrpile-time processing of
EQUIVALENCE table 77-78
Error intermediate text entry
generation of 25-26,34,144-145
Errcr messages
compile-time generation of 40,132-134
object-time generation of 116,127
Error recovery procedures, I/0
corpile-time 44
ckject-time 127
Errcrs, source statement
intermediate text for 25-26,34,144-145
messages for 40,132-134
ESD
(see external symbol dictionary)
ESD card images
generation of 13,29,35
in object module 13
Executable statements
definition of 24
generation of intermediate text for
25-26,92
Execute (EXEC) statement 7,17,19
External functions
(see library subprograms)
External references
generation cf ESD and RLD card images
for 29,35
EXTERNAL statement

18,44
20,45

40,135

24,28,135
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compile-time processing of 24,135
External symbol dictionary 13
Files

(see data sets)
FLOAT in-line function

compile-time processing of 33-34

Flush requests
definition of 19
performance module processing of

Forcing value
definition of 32
use of 32-33

Forcing value takle 78

Format codes
compile-time processing of 30,58
okject-time processing of 110-112

FORMAT intermediate text
format of 95
generation of

FORMAT statement
compile-time processing of

24-25,30,58,135
okject-time processing of 110-112

FREEMAIN macro-instruction
compile-time use of 21-23

FREEPOOL macro-instruction
okbject-time use of 125

Function calls
compile-time rrocessing of

FUNCTION statement
compile-time processing of

24,25,92

32-34,135
24,38,135

GETMAIN macro-instruction
compile-time use of 22-~23,88
okject-time use of 122

GO TO statement
compile~-time processing of

Hierarchy of operators 32,78,101-102

IABS in-line function
compile-time processing of

IF statement
compile-time processing of

32,34,36,39,135,144
error checking for 34
intermediate text for 93

IFIX in-line function
compile-time processing of

IHCCGOTO library subprogram 35

IHCFCOME library subprogram
closing section of 113
format scan of 110-112
function of 109
generation of calling sequences to

33-34

33-34

I/0 list section of 110,112-113

orening section of 109-110

overall logic of 117

read/write routines of 109-115

utility routines of 116

write-to-operator routines of 115-116
THCFIOSH library subprogram

buffering scheme of 123

closing section of 125

communication with control program 123

device manipulation section of 125

154

21,45

31,37,39,135

109
I/0 device manipulation routines of 115

functions of 121
initialization section of 123-124
I/70 error processing of 125,127
cverall logic of 126
read section of 124
routines of 128
takle and blocks used in
write section of 124-125
IHCIBERR
functions of 128
generation cf calling sequences to 3
cverall logic of 129
Irages
(see card irages)
Inmediate DO parameter
insertion of into intermediate text
98,1L6
Irplied DOs
checking of READ/WRITE statements for
31,98
insertion of adjective codes
Index
in dictionary
in overflow table
Index mapping table
format of 79
use of 38,79
In-line functicns
ccnpile-tire prccessing of
33-34,101,135
Input/output buffers
(see kuffers)
Input/output data sets
(see data sets)
Instruction generation 38
Integer constants
assignment cof relative addresses to
INTEGER statement
compile-time processing of 24,135
Interface module
conponents of 17-18,44
functions of 7
linkages to 130-131
loaded into main storage 17
Interface module routines 18,44
Interlude
definition of 9
Interlude 10E
functions of 15
Interlude 14
functions of 15
Interlude 15
functions of 16
Intermediate text
adjective code field 92-93
COMMON intermediate text 96
creation of 24,26,92
definition of 9
EQUIVALENCE intermediate text 96
FORMAT intermediate text 95
mode/type code field 93
modification of 32-33,97-103
pcinter field 93
reordering of 32-33,101-102
sukscript intermediate text 95,102-1
use of 9
Internal statement numker
compiler assigning of 93,128,143

121-123

31,98

23,81-82
23,81,86

5

27

03



Internal text
(see intermediate text)
Interruptions, arithmetic
okject-time processing of 116
I70 error recovery procedure
compile-time 44
okject-time 127
I70 list items
okject-time processing of
I70 requests
compile-time processing of
7,18,44,130-131
I/0 routine
in interface module
in performance module
I/0 statements
okject-time implementaticn of 109-127
ISN
(see internal staterment number)

110-112

18,44
19-20,45

Job (JOB) statement 7

Library exponentiation subprograms
assignment of registers for 33
generation of ESD card images for 35

Library subprograms
generation of ESD card images for
IHCCGOTO 35
IHCFCOME 109-120
IHCFIOSH 121-127
IHCIBERR 128-129

Linkage editor
processing of the object module 13

Linkage parameters 129

Linkages to interface module 7,130-131

Linkages to performance module 132

List items
(see I/0 list items)

Literals
generation of 36
generation of TXT and RLD card images

for 35

LOAD macro-instruction
compile-time use of 17,19-20

LOAD option
compiler output for 11-12

Loading modules 17,19-20,37

Location counter
used in assigning relative addresses 28

29,35

Machine language instructions

generation of 37-38
Macro-instructions

(see system macro-instructions)
Main storage allocation

for kranch list tables 29,35

for compiler 22-23,137-139
Manipulation

of compile-time data sets

of okject-time I/0 devices
MAP option

compiler output for 11-12
Mask, program interrupt

otject-time setting of 116
Message address takle 80
Message length table 80
Message text table 80
Messages

73-75
115,125

conpile-time generation of 40,132-134

object-time generation of 116,128
Mode/type field

in dictionary 84

in intermediate text 93
Modification of compiler modules 18
Modification of intermediate text

for arithrmetic expressions 32-34,97-103

for computed GO TO statements 99

fcr READ/WRITE statements 98

fcr RETURN statements 99

NOLOAD option 10,35,40
Nonexecutable statements
(see declarative statements)

Object listing facility
enabling of 19
Okject listing module 19
Object listing option
compiler cutput for 11
ccnpiler processing for
Object module
components of 13
creation of 13
Okject module instructions
generation of 37-38
Object module tables 107-108
Object program
(see object module)
Okject-time error messages
generation of 116,128
Object-time I/0 errors
prccessing of 125,127
Offset
ccmputation of 26,104-106
generation of literal for 36
1-dimensional array
array displacement computation of
104-106
cverflow , takle entry for 87
Opening
of data control blocks at compile-time
20-21,73-75
of data control blocks at object-time
123-124
OPEN macro-instruction
compile-time use of 20-21,73-75
ckject-time use of 110,123-124
Operands
scurce statement scan of 144-145
Operations table
format of 79
use of 78
Operators
scurce statement scan of 144-145
Optimization, subscrigt 34-36
Overflow table
chaining in 86
definition of 9
entry formats in 87-88
index for 23,81,86
organization of 86

19,27,37

Patch facility
enabling of 23
Patch requests

corpile=time processing of 18,44,131
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Patch routine
functions of 18
in interface mrodule

Patch table
format of 90
use of 18,90

PAUSE statement
compile~time processing of 31,136
okject-time implementation of 116

Performance module
components of 19-20
functions of 19
linkages to 131
loaded into main storage 19

Performance module routines 19-20

Performance module tables 20,91

Pointer field
in intermediate text 93

Preliminary scan
of source statements 143

PRFRM compilations
blocking compiler output for 19
control flow for 9-10
data control block manipulation for

73,75
deblocking compiler input for 19
linkages to performance module for 131
main storage allocation for 22-23,139
obtaining main storage for 21-22,139
opening data control blocks for 20
restart condition for 21,23

Print buffer module
functions of 19
loaded into main storage 19
used in source statement scan 143

Print control operation requests
compile~time processing of 18,131

18, 44

READ macro-instruction
compile-time use of 7,44,73-75
okject-time use of 110-112,124,126
READ statement
compile-time processing of
30-31,36,92,98,136,146
okject-time implementation of
109-114,118,123-124,126
Real constants
assignment of relative addresses for 27
dictionary chain for 81
REAL statement
compile-time processing of
Recovery procedure, I/0 error
ccmpile-time 44
okject-time 125,127
Redefinition of integer variables
in subscript expressions 36-37
Referenced statement numbers
branch list table for 107
References, external

24,136

generation of ESD card images for 29,35
Registers

assignment of 33-34,100-101

base 27-28,39

Relative addresses
assignment of 27-28

Relocation dictionary 13

Removing entries from chains
in dictionary 83

156

Reoxrdering of intermediate text

for arithmetic expressions

32-33,101-102

for computed GO TO statements 31,99

fcr READ/WRITE statements 30-31,92,98
Replacement of dictionary pointers 31,97
Reserved word

dictionary section 23,76,81

scurce statement scan 144-145
Reserved word scan

cf source statements
Resident tables

BLDL table 20,24,91

blocking takle 20,23-24,91

dicticnary 81-85

overflow table 81,86-88

patch table 90

SEGMAL 81,88-89
Resident table construction

BLDL table 24

blccking table 23-24

dictionary 23,25-26

overflow takle 23,25-26

patch table 18

SEGMAL 23
Restart condition

definition of 21

processing for 21,23
RETURN macro-instructicn

compile-time use of 7,10
RETURN statement

ccmpile-time processing of
REWIND statement

compile-time processing of

okject-time implementation
RLD

(see relocation dictionary)
RLD card images

generation of 29,35,40
Routine displacement tables

format of 77

use of 76

144-145

31,38,99,136

31,136
115,119,125

SAOP adjective code

in intermediate text 102
Scan

of source statements
SEGMAL

censtruction of 23

fcrmat of 89

use of 88
SF

(see statement functions)
Single-argument in-line functions

compile-time processing of 33-34
SNGL in-line function

cormpile-time processing of 33
Source module

ingut to corpiler 11-12
Source module listing 11-12,24,26
SOURCE ortion

compiler output for
Source program

(see source module)
Source statement scan 143-146
Source symbol rodule 19
SPACE compilations

control flow for

143-145

11-12

9-10



data control block manipulation for
73-74
linkages to interface module for
130-131
main storage allocation for
obtaining main storage for
21-22,137-138
opening data control klocks for
20,73-74
SPIE macro-instruction
okject-time use of 116
Statement function numkers
assignment of 31
Statement functions
compile-time processing of
26,31,32,39,108,135
Statement number definitions

22,137-138

compile-time processing of 39,135
Statement numbers
overflow table entries for 25-26,88

Statement processing, compile-time
BACKSPACE 31,135
CALL 32,135,144
COMMON 24-25,27-28,135
CCNTINUE 135
DIMENSION 24,135
DO 31,34-36,39,135
DOUBLE-PRECISION 24,135
END 40,135
ENDFILE 31,135
ECUIVALENCE 24,28,135
EXTERNAL 24,135
FORMAT 24-25,30,58,135
FUNCTION 24,38,135
Gec TO 31,37,39,135
IF 32,34,36,39,135,144
INTEGER 24,135
PAUSE 31,136
READ 30-31,36,92,98,136,146
REAL 24,136
RETURN 31,38,99,136
REWIND 31,136
sToP 31,136
SUBROUTINE 24,136
WRITE 30-31,92,98,136
Statement processing, object-time
BACKSPACE 115,125
ENDFILE 115,119
FORMAT 110-112,
PAUSE 116
READ 109-114,118,123-124,126
REWIND 115,119,125
STOP 115-116,119
WRITE 109-115,118,123-126
STOP statement
compile-time processing of 31,136
object-time implementation of
115-116,119
Storage allocation
(see main storage allocation)
Storage allocation schematics
for PRFRM compilations 139
for SPACE compilations 137-138
Storage map
for assigned relative addresses 27
for generated literals 35
for implied external references 35
for referenced statement numbers 37

Subrrograms
address constants for 13
argument lists for 37
erilog table for 38,80
ESD card images for 29,35
SUBRCUTINE statement
corpile-time processing of
Subscript expressions
conputation of 104-106
ortimization of 34-36
overflow takle entries for
Sukscript intermediate text
ACP adjective code 103
SAQP adjective code 102-103
XOP adjective code 103
Subkscript optimization
statements subject to
statements that affect
Subscript table 79
Symbols
assignment cf addresses for 27
dictionary entries for 25
validity check for 30-31
SYSIN
input data set for compiler 11-12
manipulation of 26,73-75
orening of data control block for
19,73-75
SYSIIN
manipulation of 26,73-75
cutput data set for compiler
SYSPRINT
manipulation of 26,73-75
opening of data control block for

24,136

87-88

34-36,66
36-37,66

11-12

19,73-75
output data set for compiler 11-12
SYSPUNCH
manipulation of 73-75
ocutput data set for compiler 11-12

System macro-instructicns
used ky comgiler 7
SYSUT1
manipulation of 26,73-75
orening of data control block for
19,73-75
overlaying cf DCB klock size for 18
work data set for compiler 11-12
SYSUT2
manipulation of 73-75
orening of data control block for 19
overlaying of DCB klock size for 18
work data set for compiler 11-12

Tables
allocation 76
argument list 108
kase value 108
BIDL 91
tlocking 91
branch list 107

dictionary 81-85
epilog 80
equivalence 77-78

forcing value 78
index mapping 79
message address 80
message length 80
message text 80
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orerations 78-79
overflow 81,86-88
patch 90
resident 81-91
routine displacement 76-77
SEGMAL 88-89
subscript 79
unit assignment 121-122
used by compiler 76-80
used by object module 107-108
Termination of ccmpilation
aknormal 44
normal 21,44
Termination of load module execution
116,127-128
Text
(see intermediate text)
3-dimensional array
array displacement corputation of
104-106
overflow table entry for 87
TXT card image
generation of 29-30,35,38,40
in object module 13
2-dimensional array
array displacement computation of
i0L4-106
overflow table entry for 87

Unit assignment table 121
Unit blocks
construction of 122
format of 122
sections 122-123
use of 121-122
Unit number
(see data set reference number)

JISIM

International Business Machines Corporation

Data Processing Division
112 East Post Road, White Plains, New York 10601

Unit tables
(see unit blocks)

Variakles
assignment of relative addresses for
dictionary entries for 25-26
sukscripted 32-33,36-37,79,87-88,95

Warning
definition of 145
Warning messages
generation cf 40,92,145
Work data sets
for compiler 11-12
WRITE macro-instruction
cornpile-tiwe use of 7,44,73-75
cbject-time use of 111-113,126
WRITE statement
conpile-time processing of
30-31,92,98,136
ckject-time implementation of
109-115,118,123-126
reordering of interwmediate text for
92,98
Write-to-operator routines 115-116,119
WTO macrc-instruction
okject-time use of 116

XCTL macro-instruction

ccrpile-time use of 7,18-19,44-45
XOP adjective code

in intermediate text 102

Zero-addressing scheme

used in array displacement computation

104-106

27
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