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r k) L T L} b
| Ooutput | Logical | Physical | Modules]| Description |
| Module | Phase | Phase | | |
L N i 4 1 k|
1 3 1] i L § T |
| CFBAD | Pseudo-Code | IX | LX,LY | Converts string triples to |
| (cont) | (cont) | | | pseudo-code |
| | | | | |
| | | MA | MA | Constructs pseudo-code for functions |
| | | | | |
| | | MB | M8,MC | Constructs pseudo-code for |
i | | | | pseudo-variables |
| | | | | |
| | | MD | MD | Scans for ADDR and STRING functions |
| | | | | and generates code for each |
| | | | | |
| | | ME | ME | Constructs pseudo-code for in-line |
| | | | | functions |
| | | i | |
| i | MG | MG,MH | Constructs pseudo-code for in-line |
| | | | | functions |
| | | | | |
| | | MI | MI,MJ | Constructs pseudo-code for in-line |
| | | | | functions |
| | | | | |
| I | MK | MK | Constructs pseudo-code for in-line |
| } i | | functions |
| | ] | | |
ML ML Processes generic entry names
| | | | | Y |
| | | MM | MM,MN,MO| Processes CALL and function procedure |
| | | | | invocations |
i | | | | |
| | | MP | MP | Reorders BUY and SELL statements |
| | | | | |
| | | MS | MS,MT | Constructs pseudo-code for subscripts |
| | | | | |
I | | NA | NA | Generates pseudo-code for branches |
| | | | | RETURN triples, etc. |
| | | | | |
| | | NG | NG | Generates library calling sequences |
| | | | | for DELAY and DISPLAY statements |
| i | | | |
| | | NJ | NJ,NK | Generates library calling sequences |
| | | i | for executable RECORD-oriented input/ |
| | | | | output statements |
| | | | | |
i | | NM | NM,NN | Generates library calling sequences |
i i | | | for executable STREAM-oriented inputs/ |
{ | | | | output statements |
| | | | | |
| | | NT | NT | Preprocessor for NU |
| | | | | |
| | | NU | NU,NV | Generates library calling sequences |
| | | | | for datas/format lists |
| | | | | |
i H | OB | oB,OC | Processes compiler functions and |
| | { | | pseudo-wvariables |
| | | | | |
| | | OD | OD | Pseudo-code assignment |
| | | | | |
| | | CE | Ob,0E,OF| Constructs pseudo-code for |
| | ] | | assignments |
| | | | | i
| i | 0G | OG,OH | Generates library calling sequences |
| | | | | {
| | | OM | OM,ON,00| Generates pseudo-code for data type |
| | | | | conversions in-line |
L L i i1 4. d
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Page of GY¥28-2051-0, Issued

September 15, 1970 by

TNL GN28-3161

1 3 T LB T LA )
| output | Logical | Physical | Modules]| Description |
| Module | Phase | Phase | | |
F ¢ + ¢ i 4
| CFBAD | Pseudo-code | OP | op,0Q | Generates pseudo-code for further i
{ (cont) | (cont) | | | in-line conversions |
| | | | | i
| | | Os | 0s,0T,0U| Converts constants to required |
{ | | | | internal form |
| | | | | |
[ | Storage | [ | _ |
i | Allocation | PA | PA | Puts eligible DSA's into STATIC |
| | | ] | |
i | | PD | PD | First STATIC storage allocation phase |
| | i ] | |
{ { | PH | PH | Second STATIC storage allocation |
o I TR |
{ i | PL | PL,PM | Constructs symbol tables and DEDs |
I | i | ! |
| | | PP | PP,PO | Sorts AUTOMATIC chain |
| | I | | |
| | | PT | PT,PU,PV| Allocates AUTOMATIC storage |
] | | | |
I } | OF | QF,0G,QH| Constructs prologues |
| | ] ] | ]
| i | oJ | QJ,0K,0L} Allocates DYNAMIC storage |
| | | | | |
| | | QU | QU | Aligns misaligned operands and pro- |
| | | | | cesses halfword binary operands |
| | { | | |
{ | | oX | OX ] Lists lengths of aggregates |
| [ _ [ | | |
[ | Register | | | |
| | Allocation | RA | RA,RB,RC| Processes addressing mechanisms |
| | | | | |
| | | RD | RD | Flags branches for optimization

| | | | I I
| | | RF | RF,RG,RH| Allocates physical registers |
| I [ | | |
| | Final | [ | . |
| | Assembly | TF | | Assembly first pass i
| | I ! | !
| | | T3 | T3,.TK | optimization |
| | | | | |
| | | TO | TO,TP,TQ| Produces ESD cards |
I | | | | |
{ { | TT | TT,TU | Assembly second pass |
| | | ] | |
i | | UA | UA,UB,UC} Final assembly initial wvalues, first |
| | | | | pass |
[ | | ] ! I
| | | UD | Ub,UB,UC| Generates RLD and TXT cards to set up |
| | | | | dope vectors for STATIC DSAs |
] | | | | |
} i | UE | UE,UB,UC| Final assembly initial wvalues, second |
| | | i | pass i
s t | | s o |
| | | OF | UF,UG,UH| Produces listings |
| | | | | [
| ] | oI | U1,UG,UH| Completes final assembly listings |
| I | ] | !
| | Error | Xa | Xa | Determines whether there are |
| | Editor { | | diagnostic messages to be printed. i
| | | | | I
| | | | XA,XB | Dummy module |
L L i i L J
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B T B B 1

| Output | Logical | Physical | Modulesj Description |
Module Phase Phase

‘ } | i H _ R
i’ T T T B B . q
| | | | Xa,XC | Controls the printing of messages |
| | | | | |
| | | | XF | Message address blocks |
| [ | | | |
| | | | XG,YY | Contain the diagnostic messages |
| | | | | |
| CFBAE | i | BX | 48-character set preprocessor |
| | | | | |
| | Compile-Time | | as | Resident phase for compile-time |
i | Processor | | | processor i
| | | | | |
| | | | AV | Initialization phase for compile-time |
| | | | | processor |
| ] | | | |
| | | BM | BM,BN | Error message printout phase |
| | | | | |
| | i | BO,BP,BV| Diagnostic messages |
| | | | | |
| | | EW | | Clean-up phase for compile-time |
| | | | | processor |
| CFBAF | | EC | BC,BE,BF| Initial scan and translation phase |
| | | | | for compile-time processor |
| | | | | |
| i | BG | BG,BI,BJ| Final scan and replacement phase for |
| | | | | compile-time processor |
| | | | | |
| CFBAG | Optimization | KA | KA,KB | Table handling and initialization |
I | | | | |
i | { KC | KC,KC1 | DO temporaries |
| | | | | I
| | | KE | KE,KE1 | DO MAP build i
] | | | i |
| | | KG | KG,KG1 | DO examine |
| | | | | |
| i | kG | KJ | SUBS TABLE build |
| | | | | |
{ { | KN | KN { Initialization |
| | | | | |
| | | KO | KO,KP,KQ| Subscript optimization 1 and 2 |
| [ | ! | |
| | | KT | KT | SCAN utility |
| | | | | I
} } % KU & KU,KV } Merge patches and loop control g
| CFBAH | | | AD { Performs interphase dumping as speci- |
| | | | | fied in the DUMP option |
| | | | | |
| i | | aH | Format annotated dictionary dump |
| | | | I |
| | | | AI,AT | Format annotated text dump |
| | | | | |
| | | | AT | Tracing routine |
L i L L i J
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INDEX

abbreviations used during
compilation 411-419
abnormal termination 8-9
absolute code, instruction formats
accumulator register 52
additions to text 30
adjustable bounds 24-25
ADV (see array dope vector)
aggregate length table 53
aggregates logical phase 35
aggregates, RDV for CONTROLLED or BASED 46
aliasing, of variables 37
alignment, by structure processor
ALLOCATE chain 20
annotated dictionary dump 16
annotated text dump 16
AREA 16
argument markers 41
arithmetic registers 40
array bounds 22
array dope vector (ADV) 29
array multipliers, calculated in structure
processor 35-36
arrays
of string dope vectors 36
of strings, calculations with VARYING
attribute 36
assigned registers 55
ASSIGNMENT triples 48
ATR option 29
attribute collection area 25
scanned for SETS 27
attribute list, scanned 24
attributes
consistency 20
consistency analyzed 21
dictionary entries 19
inconsistent 24
invalid 24
syntax checking in read-in phase 22
test for comsistency 22
when printed 30
AUTOMATIC chain 28
housekeeping 29
in structure processor 36
scan in pseudo-code phase 40
VDA 51
auxiliary storage

404

35-36

3-4

base registers 55
based variable expression (BVEXP) 29
BASED variables, RDV 46
batch compilation 17
BCD, translation 16
BEGIN statements, count 20
block control area 8
block header chains 24
block nesting levels 21
block size

dictionary 8

text 8

476

bound slot 29
boundary alignment, by structure
processor 36
kuilt-in function handler 19
built-in functions
EMPTY 32
generic 24
non-generic 24
NULL 31
NULLO 31
scan for 43
BUY ASSIGN statements,
phase 47
BUY statement 32
scan in pseudo-code phase 47
BUY triples, in pseudo-code phase 44
EVEXP (see based variable expression)
BXH instruction, used to generate
pseudo-code 37
BXLE instruction, used to generate
pseudo-code 37
BY NAME option, in pretranslator phase

CALL chain 20
CCCODE 17
chains 26
ALLOCATE 20
AUTOMATIC 38-39
housekeeping 28-29
in structure processor 35-36
scan in pseudo-code phase 41
VDA region 51
block header 24
CALL 20
circular 24
COBOL, in preprocessor 36
constants 28,48-49
constructed by read-in 20
CONTROLLED 29
in structure processor 36
DECLARE statements 20,26
DEFINED scan 36
error 57
hash 24
picture 25
validity check 28
PROCEDURE-ENTRY BEGIN 20
STATIC 29,49-50
in structure processor 36
scan of external section 56
SUBS TABLE 39
symbol variables 50
type 1 entry 56
chamelon dummy argument 35
chamelon temporaries 31-32
character translation 8
CHARU48 option 9,17-19
CHECK lists, formal parameters 28
circular chains
extended 24
initialized 24

scan in pseudo-code

30



cleanup phase 18
CLOSE statements, parameter list 46
closing xroutine 17
CNVC macro u48
COBCL chain, mapped in preprocessor
phase 35
COBOL option, in ENVIRONMENT string 31
code byte
for TASK option 31
GOOB 27
GOTO 27
statement introduction 27
text string 3
code
for prologues and epilogues
library call 35
compiler completion 8-9
dictionary 16
comments, removed from input text 20
common data space 37
commoning of subscripts 37-38
communication between phases
communication with control
program 1-2,11-13
communications region
contents 4
dictionary block &4
initialization 7-8
tables 420-425
use 8
ZPRNAM 55
compare action 33-34
compare weight 33-34
compilation 9-11
bypassed 19
termination 57
compile-time processor 9
communications region
constants 21
control interfaces 449
identifiers 21
internal formats of text
logical phase 18-19
operators 21
output string 21
SOURCE option 9,15
compiler control 7-9
modules 15-17
tables 59-67
compiler functions, scan in pseudo-code
phase 47
compiler logic 7
compiler organization and control
diagram 3
compiler read routine 19
compiler
as part of TS5S/360 1
closing 17
completion code 8-9
functions 22
initialization 7,15
interface 1,11
invocation by PLC 1-2
loading 7
organization 2
output data sets
output modules
phases 4-6

429-434

3-4,8

447-449

443-447

1,3,5
2,7,470

pseudo variables 22
purpose 1
storage regquirements 8
completion code 8-9
concatenation, in 48 character set 18
consistency of attributes 20
consistency of options 20
constant chain 48-49
constants pool 49
constants
chain 28
contextual use 22
conversion to binary 28
count 28
dictioconary entries 19
in compile-time processor string 21
marker 27
contextual
constants 22
identifiers 22
pictures 22
control
of dictionary block 4
of text block 3
of workspace 1
control blocks
DECLARE 31
OPEN 31
Control Code word 17
control modules 15-17
control program 1-2,11-13
control routines 15-17
diagnostic messages 8,17
entry 1
initialization 7,15
input/output 8
program interruptions 1
storage allocation 8
storage dumping 16
table of 455-463
control variables in pseudo-code phase
CONTROLLED chain
scan 29
in structure processor 36
CONTROLLED variables, RDV 46
CONV macro 48
CONV pseudo-code macro 48
conversational diagnostic messages 17
conversion
constants to internal form
input characters 19
of built-in functions 31
of character codes 21
of constants 28
of load data set 2,13
of precision data 24
of replication factors 41
to EBCDIC 19
to internal ccde 19
to triples 33-34
48-to 60-character symbols
CONVERT pseudo-code macrc 48
correction of syntactical errors 20
correspondence defining 36
count stack 28
count, of constants 28

48-49

17-18

Index

41

477




data element descriptor (DED) 27 copy made 26

for symbol variables 50 data byte 28
data flow diagram 4 defined data 29
data sets definition of types 23
compiler ocutput 1,3 diagram for internal entry point 23
data flow diagram 4 dimension takle 385
INCLUDE 18 dope vector descriptor 36
input/output 8 dummy reference 26
input/output data set table 17 entry points 22-23
interface with compiler phases 8 expanded 29
opening 3 for file conditions 28
PLIINPUT 3,5,9 fer file constants 31
PLILIST 3,5,9 for ON conditions 28
PLILOAD 3,5,9 for STATIC DSAs 49
PLIMAC 3,5,9 format 8
DECLARE chain 20 formats
DECLARE control block 31 AUTOMATIC chain delimiter 382
DED (see data element descriptor) BCD entries 380
default rules, in dictionary entries 24-25 built-in-functions 380
DEFINED chain check 35 CHECK 1list 381
DEFINED chain, scan 36 code bytes 372-375
DEFINED data 29 compiler labels 378
CEFINED items, in aggregates phase 36 constants 378-379
defined references 29 data items 370-371
defined slot 27,29 DED 383
defining DED2 383
dynamic 29 dope vector skeletons 382
static 29 dope vectors for temporaries 383-384
validity of 29 DVD 384
detection of syntactical errors 20 ENTRY code byte 369
diagnostic message chain 20 entry points 365-369
diagnostic messages 8,57 entry type 1 365-366
allocation to phases 435-442 entry type 2 367
conversational 15 entry tyre 3 367-368
for invalid characters 19 entry type 4 368
parameters in dictionary chain 20 entry tyre 5 368-369
syntax errors 19 error message 384-385
dictionary EVENT data 380
accessing 22 FED (format element descriptor) 383
annotated dump 16 files 378
areas 22 formal parameters 378
BCD entries 16 GENERIC entry 368-36%
codes 16 internal library functions 380
communications region 4 label BCD entries 383
constant chain 48-49 label constants 378
constructing 22 lakel variables 369-370
default rules 24-25 ON condition 381
diagnostic message chain 20 ON statements 381
diagnostic messages 8 optimization code byte 369
dump 16 options code byte 369
embryo entry 20 parameter descriptions 381
hash table 22 parameter lists 382
identifiers 22 pictures 381-382
logical phase 22 RDV 384
organization 4 second code byte 380
resident table 361 SETS list 368
search 22 STATIC DSA 384
dictionary block structure entries 371
as communications region 4 symbol table entries 382
control 8 task identifiers 380
release 19 variable information 375-376
size 8 workspace requirements 382
space allocation 8 GENERIC 32
dictionary entries INITIAL value list 386
attributes 19 INITIAL values 385-386
AUTOMATIC chain 28 internal formats 363-386
code bytes 363 iterative DO-loops 19
constants 19 labels 21

478



LIKE referemce 26
optimization 23
options code byte 23
picture table 25
pictures 28-29
RDV and DVD 50
record dope vector 36
REVERT statements 28
SIGNAL statements 28
skeleton dope vector
statement labels 20
symbol table 50
dimensions, inherited 29
DISPLAY statements, parameter list 45
DO group stack 41

49-50

DO MAP
chain 38
table 38

DO statements, count 20
DO-loop control optimization 39
dope vector descriptor, dictionary
entry 37,50
*dope vector required' bit 29
dope vector, virtual origin slot 36
DROP item in pseudo code 40
DSA (see dynamic storage area)
DTS 16
DTSC 1é
dummy arguments
chamelons 35
when created 34
durmy dictionary reference 26
dummy reference, in second file 28
dummy references, in text 28
DUMP option, effect on SIZE option 16
dump
of dictionary 16
on PLILIST 16
on SYSOUT 16
DUMP
option 16
parameter 16
dumping, inter-phase 16
DVD (see dope vector descriptor) 50
dynamic defining 29
dynamic dump 16
dynamic storage area (DSA) 40
optimization 52,433-434
tasking information 51

EMPTY built-in function 31
END card 57
END statements

count 20

inserted 20
end-of-file indication 20
end-of-program indication 20

count 21
end-of-program marker, in pseudo-code
phase 43
entry labels, in source text: 20
entry point, formal parameter 26
entry points, dictionary entries
entry type 1 56
ENVIRONMENT option, for file constants 31
ENVIRONMENT string, with COBOL option 31
EOB (end-of-block) operator 34

22-23

epilogue code, examples 429-434
erroneous references, replaced in text 28
error chains 57
ERROR condition 20
error dictionary entries 57
error editor 20

logical phase 57
error message text 57
exXroxr messages

classification 8-9

order of severity 19

text 19
errors and diagnostic messages 20
errors, detected in read-in phase 21
ESD (see external symbol dictionary)
EXCLUSIVE second level marker 31
explicitly generated statements, in
pretranslator phase 30
expression, definition 32
expressions

array bounds 22

initial value iteration factors 22

string lengths 22

structure 33
external library routines 409
external symbol dictionary

ESD cards 55

in data flow diagram &

factored attribute table 24
factored attributes 24
file conditions, dictionary entries 28
final assembly logical phase 55
first level directory, format 362
flow trace, not carried out by compiler 55
flowcharts
organization 58
overall compiler logic 239-240
resident control phase 241
formal parameter list 29
formal parameters, in CHECK or NOCHECK
lists 28
formats of dictionary entries
freed registers 55
FREEDSA 4&4
function calls 32
function references 31
functions 22

363-386

generic built-in functions 24
GENERIC entry label 32

generic phase 33

GET statements, library call 46
GLOBAL region boundary 38

hash chain, used to scan dictionary 27
hash chains 24
hash table 24
address 22
deleted 22
in dictionary 22
housekeeping 28-29

Index 479



identifiers
contextual use 22
implicit definition 22
in compile-time processor output
string 21
in dictionary logical phase 22
in multiple declarations 25
when rejected 24
IDV (see initial dope vector)
IEMTAA 15
IEMAF control section 426
IEMKTAB macro 452-453
IEMKTCA macro U451-452
IF statements, count 20
IHELSP 45
IHEMAIN 57
IHEQERR 55
THEQTIC 55
IHESADA 55
IHESADB 55
IHESTGA 43
IHESTGB 43
in-line pseudo code 42
INCLUDE data set 18
inherited dimensions 29
INITIAL attribute, second file entries 26
initial dope vector, scan for
statements 40
initial labels
in pseudo-assignment statements 21
subscripted label variables 21
initialization
of compiler 7,15
of control routines 7,15
input, original 18
input text 8
end-of-file indication 20
input/output
control routines 8
data set table 9
data sets 5
library call for RECORD I/0 45
usage table 17
insertion file 54-55
insignificant blanks, removed from input
text 20
inter-phase dumping 16
interface
with data sets 17
with TSsS/360 1-2,11-13
intermediate file 24
control 15
switching 16
internal code 20
in text string 3
internal entry point, diagram 23
internal formats of dictiomary
entries 363-386
internal formats of text 386-409
internal library routines 409
interphase dumping 16
interruptions 1
invalid attributes, check for 24
invalid characters
diagnostics 19
replaced by blanks 18
used as markers 19
invalid pictures 28

480

invariance of subscripts 37-38

IRREDUCIBLE 26

iSUB references 30
iSuBS 33

ITDO region koundary

38

iteration factors, initial value 22

iterative DO-loops, dictionary entries

job termination 8-9

K phases, takle handling routines

KEYID routine 361

KEYWD routine 361

keyword tables
construction 361
in read-in logical

label takle 20

labels, inserted in dictionary 21

level stack 27
library call sequences

for not in-line CHAR and BIT

string 47-48
for storage triples
library call
data transmission

GET and PUT statements 46

initialization 46-
RECORD-oriented 1/0
termination 46

library calling sequences 409
library conversion routines 56

library error package

library routines
external 409
FREEDSA 44
IHELSP 45
IHEQERR 55
IHEQTIC 55
IHESADA 55
IHESALCB 55
THESTGA 43
IBESTGB 43
internal 409

library work store (LWS) 52

library, call code 36
LIKE attribute 26
LIKE chain 26
line numbering 18
list data set 1,3,5
lists

SUBS/REGION 38

USE 38

load-ahead technique 26

load data set 1,3,5
load module 2
loader text, TXT cards

19
451-454
phase 21
47-48
47
47
45
54
56
56

location counter, for assembled code

logical phases, takle

5-6

IWS (see library work stoxe) 63

machine instructions,
MACRO option 9,15,18
rmacro-code interpreter

in text string

19



macro data set 3,5,9
main storage
release of 17
requirements 8
marker byte function references 31
markers (see also second level markers)
argument 41
constant 27
end-of-program 43
function call 32
multiple assignment 43
P format 27
procedure calls 32
pseudo-variable 43
'‘unsafe' 38
use of invalid characters 19
wanted or not wanted 34
match chain, in SUBS TABLE 38
message directory block 20-21
messages (see also diagnostic messages,
error messages)
classification 8-9
control routines 8
dictionary chain 8
misaligned argument 53
misaligned operands 53
mixed overlay defining 36
rmodule and phase table H#70-475
MTF (multiplier function) statement 29
multiple assignment markers 43
MULTIPLE ASSIGNMENT triples 48
multiple declarations 25

NAME card 57

nested procedures, unnested at object
time 56

nesting, patch code 37

NOCHECK 1lists, formal parameters 28
‘not sold®' temporaries 32

null arguments, in parameter lists

NULL built-in function 31

NULLO built-in function 31

45-46

object data set 1,2
object data set converter
general description 13-14,2
chart ODC 226-238
object module 13-14
OBJNM parameter 57
ODC (see object data set comnverter)
OFFSET slots 376-377
OFFSET 2 slot, diagram 376
offset, calculation in structure
processor 36
ON conditions, dictionary entries 27
ON statements, count 20
OPEN contrcl block 31
OPEN statements, parameter list 46
opening of data sets 17

operators, in compile-time processor output

string 21
optimization byte 23
optimization logical phase 37
optimization
of DSA 52

subscripts 37-38

option list, printing 15
options code byte 23
options list, initial scan 15
options
ATR 29
BY NAME 30
check for legal combinations 446
consistency 20
control section 16,426
in communications region 3
in data flow diagram 4
instructions to compiler 1
MACRO 18
scanned 23-24
stored in dictionary 4
XREF 29
ORDER, default setting 37
organization, diagram 3
original input 18
cutput modules 7
table 470-475
cutput string
from compile-time processor 21
in read-in phase 20
output, of read-in phase 20
overlay defining 36
mixed 36
scalars 36
undimensioned structures 36

radding, calculation in structure
processor 36
parameter description, in entry
declaration 32
rarameter list
DISPLAY statements 45
for library call initialization 46
for OPEN and CLOSE statements 46
library calls 45
null arguments 45-46
WAIT statements 45
parameter matching 23
parameter registers 40
parameters, of diagnostic messages 20
PARTIAL SAFE/UNSAFE boundaries 38
patch code
in nest of loops 37
in optimization phase 37
patch file 37
PEXP (see pointer expression)
PEXP statement 27
deleted 29
rhase directory 362
construction 8
fcrmat 363
status byte 363
rhase linkage 8
phase marking 8,17
rhase and module table
phases
branch after execution 4
communication between 8
lcgical 17

470-475

aggregates 5,35-37,290
ccmpile-time processor 5,18-19,242
dictionary 5,22-30,256

error editor 6,57,360

Index
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final assembly
optimization
pretranslator
pseudo-code 6
read-in 5,19-
register alloc

storage allocation

translator
overview 4-5
physical 470-475

phases and modules

482

descriptions, subroutine tables, and

flowcharts

6,55-57,351
6,37-39,294

5,30-33,272
.39-49,304
22,249
ation 6,54-55,347
6,49-54, 336

5,33-35,281

AA  15,59-60,241

AB 15,61, 241
AC 15,62,241
AD 16,62,241
AE 16,62,241
AF 16,62, 241
AG 16,622,241

AH 16,241
AI 17,241
AJ 17,241

AK 17,63,241
AL 15,63-66,2
AM 17,67,241
AS 18,68-69,2
AV 18,69,244

41

43

BC 18-19,70-71,245

BE 18-19
BF 18-19

BG 19,71-72,246

BI 19
BJ 19
BM 19,73,247
BN 19
BO 19
BP through BV
BW 19,73,248

19

BX 17-18,74,250

ca 21,75
cc 21,76
CE 21,76

cN 21
co 21,79,253
cp 21
CR 21

ED 24,82

EF 24

EG 24,82-83,2
EH 24-25

EI 24-25,84-8
EJ 24-25

EK 25

57

5,258

EL 25,86-88,259

EM 25
EP 26,89-90,2
EV 26
EW 26,91,261

60

26-27,92,262
27,93-94,263
27,95,264
27-28,96, 265
28,97,266
28,98, 267
28,99-100,268
28-29,101-102, 269
29,103-104,270
29-30,105-106,271
31,107,273
31,107-108,274
31

31,109,275
32,110
32,110-112,276
32,112-113,277
33,114-115,278
33,116,279
33,117,280
34,118,282
34,119,283
34,120,284
34-35,120, 285
35,120-122,286
35,122,287
35,123,288
35,123,289
35-36,124,291
36,125-126,292
36,127,293

37

37,128,295

37

38,129,296
38,129-130,297
38,130,298
38,130,299
38,131,300
38-39,133-138, 301
38-39

38-39
39,139-140,302
39,141-142,303
39
40-41,143, 305
41,144,306
41,145-146,307
41
41-42,147-148, 308
42,149,309

42
42,150-151,310
42
42-43,152-153,311
43,154-155,312
43,156,313
43,156-158,314
43,158-160,315
43,161,316
43,162,317
43-44,163,318
44,163-164,319
44,165,320
44,166,321
44-45,167-168, 322
45,169,323

45-46,170-174, 324-325



NM 46,175,326

NT 46-47,176,327

NU 47,177,328

OB 47,178-179,329
op 47,179,330

OE 47-u48,180,331

oG 48,181-182,332
OL u8

OM 48,183,333

opP 48,183,334

0S 48-49,184-185, 335
PA 49,186,337

PD 49,187,338

PH 49-50,188,339

PL 50,189,340

PP 51,190-191,341

PT 51,192-193,342

OF 51-52,194-195,343
QJ 52-53,196-197,344
QU 53,198,345

OX 53-54,199, 346

RA 54,200-201,348
RB 54

RC 54

RD 54,202-203, 349

RF 54-55,204-205,350
RG 54-55

RH 54-55

TF 55,206,352

T3 55,207,353

TO 55-56,208,354

Q0 55-56

TT 56,209-210,355
UA 56,211-212,356
UD 56-57,213, 357

UE 57,214-215,358

UF 57,216-218, 359

UH 57
U1 57
XA 57,219,360
XB 57
X 57
XF 57

XG through YY 57
physical registers, use 40
picture

chain 25,28

contextual use 22

dictionary entry 25,29

marker 27

table 25
PLC (see program language controller)
PLIINPUT (see source data set)
PLILIST (see list data set)
PLILOAD (see load data set)
PLIMAC (see macro data set)
pointer expression (PEXP) 29
POINTER, in pointer express:ion 29
prefix form 34
preprocessing 9,17-19
preprocessor 46

in aggregates phase 35

48-character set 17
pretranslator logical phase 30
procedure calls 32
PROCEDURE statements, count 20
PROCEDURE-ENTRY-BEGIN chain 20
program-check handling 8

rrogram language controller
general description 1,11-13
chart PILC 221-225
communications region 464

prologue 49
contruction 51-52

prologue code 52
examples 429-434

prologue time 29

PRVDS (see pseudo register vector data set)

pseudo-code logical phase 39
pseudo-code

definition 39

design 39,401-404

DROP item 40

generation using BXH and BXLE

instructions 37

in-line 41-42

skeletons 47

temporary descriptions 408-409
pseudo register vector data set 2,13
rseudo-variakle markers 43
pseudo-variables 22

scan in pseudo-code phase 47
PTCH triple 37
PUT statements, library call 46

RDV (see record dope vector)
read-in logical phase

detection of errors 21

diagncstic message chains 21

insertion of messages in dictionary

introduction 19

keywords tables 21

organization 361

output 20

storage klocks 8

storage map 21

structure 21
record dope vector (RDV) 27

CONTROLLED or BASED wvariables and

aggregates 46

dicticnary entry 36
REDUCIBLE 26
REGION boundaries 38
register allocation logical phase 54
registers

arithmetic 40

assigned 55

base 55

'freeing' 55

parameter 40

physical 40

saving U0

symkolic 55

symbolic accumulator 36
release

of dictionary blocks 19

of main storage 17

of scratch storage 30

of text blocks 19
relocation directory, RLD carxrds 55
remote format statements 47
REORDER, in optimization phase 37
replication factors, converted 41
resident control phase 241
resident tables 361

Index
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result slots 35
REVERT statements, dictionary entries
RLD (see relocation directory) 68

saving registers 40
scalar overlay defining 36
scan cursor 19
SCAN routine in pseudo-code phase 43
scratch storage 26
control 8
released 17,30
text 29-30
second file statements 23
ADV 29
BVEXP 29
dictionary references 29
format 405-407

IDV 40
MTF 29
PEXP 26

second level directory, format 362
second level markers

EXCLUSIVE 31

removed from internal character

codes 31

SELL statement 32
SELL statements, scan in pseudo-code
phase 47
SELL triples, in pseudo-code phase 44
service routines 18

SETS
attribute 28
lists 28

positicn 27
severe error messages 9
SIGNAL CHECK statement 32
SIGNAL statements, dictionary entries
size, calculation in structure
processor 35
source data set 3,5,9
source text 3
stack action 33-34
stack operator 33-34
stack weight 33-34
stacker phase 33
stacks

count 27

DO group 27

level 27

temporary description 407-408
statement delimiters, when removed 34
statement identifiers, dictionary code
statement label code 20
statement labels

in source text 20

inserted in dictionary 20
statement number, when printed 30
statement numbering 20
statement types 21
statement, span of storage block 21
statements

BEGIN-END 21

BUY 32
chains constructed 22
DO-END 21

identification of types 22
IF-THEN-ELSE 21

484

initial dope vector 40

nested 33

ON 21

PROCEDURE-END 21

second file 24-25,40

SELL 32

SIGNAL CHECK 32

structure assignment 33

terminated by compiler 20
STATIC chain 50

external section scan 56

in structure processor 36

scan 29

with symbol table 50
static defining 29
STATIC DSA 49
status byte 363
status indications 8-9,362-363
storage attribute collection area 25
storage allocation logical phase 49
string lengths 22
structure assignment statements 33
structure expressions 33
structure level numbers 24
structure processor, in aggregates
phase 35-36
SUBS/REGION list 38
SUBS table 38
subscript optimization

commoning 38

invariance 38

transformation 38
substitutions, in source text 20
symbcl table dictionary entry 50
symbolic accumulator register 36
symbolic name, text blocks 3
symbolic register counter 40
symbclic registers 55
syntactical errors

correction 20

detection 20

in read-in phase 20

table control area 451
takle control klock area 37
table of logical phases 5-6
takles and routine directories,
introduction 58
TASK ortion, code bytes 31
tasking information in DSA 51
TCA (see table control area)
TDSCIE 16
temporary description stack 407-408
temporary descriptors 40
tempcrary result descriptor triples
(TMPD) 40,407
temporary workspace 40
terminal error messages 9
termination of compilation 57
termination, of statements 20
terms used during compilation #411-419
testing, for consistency of attributes
text additions
BUY statements 30
I/0 statements 30
SELL statements 30
statements within statements 30

22



temporary storage 30
unbrella symbol 30
text, annoctated dump 16

text blocks
control 8
markers 19
release 19
size 8
text chain 29-30
text code bytes 3
first level table
in pseudo-code 401
on entry to translator phases
second level table 389-390
text formats
absolute code
after read-in phase
in pseudo-code 401
internal 386
triples 398-400
text scratch storage 29-30
text string processing 3
third level tables 362
TMPD (see temporary result descriptor
triples)
transfer vector 18
to control routines 8
transformation subscripts 38
translation table 20
translator logical phase
generic phase 33
stacker phase 33
triple names (see Appendix D.11)
triples
ASSIGNMENT 47
format 33-34
MULTIPLE ASSIGNMENT 48
PTCHE 137
SPECIAL ASSIGNMENT 48
when generated 33-34
TXT (see loader text)
type 1 entry 56
types of dictionary entries

387-388

396-397

404-405
390-395

22-23

unary prefixed triples 35
undefined formal parameter 26

undimensioned structure overlay
defining 36

*unsafe® variakles 38

USE list 38

USSL declaration 39

validity check, PICTURE chain 28
value scan 19
variable data area

in AUTOMATIC chain 51

in pseudo-code phase 44
variable storage accumlator 52
variables

aliasing 37

RCV for CONTROLLED or BASED 46

symbol table 50
VDA (see Variakle Data Area)
virtual origin slot of dope vector

WAIT statements, parameter list W45
warning messages 9

weights, compare 33-34

weights, stack 33-34

work data sets (see data sets)

XREF option 29

ZCOMM 447
ZPRNAM 55
ZUBW 18

ZURD 16,18

48-character set 9
concatenation 18
preprccessor 17-18

Index

36

485




GY¥28-2051-0

International Business Machines Corporation
Data Processing Division

112 East Post Road, White Plains, N.Y. 10601
{USA Only!

IBM World Trade Corporation
821 United Nations Plaza, New York, New York 10017
{International !

Ia1tdwo) I/1d

‘¥'§°n uT pojurad

0-160Z-8ZXD



IBM Technical Newsletter File No. $360-29

Re: Order No. GY28-2051-0
This Newsletter No. GN28-3161
Date: September 15, 1970

Previous Newsletter Nos. None

IBM System/360 Time Sharing System
PL/I Compiler Program Logic Manual

®18M Corp. 1970

This Technical Newsletter, a part of Version 8, Modification O,
of IBM System/360 Time Sharing System, provides replacement
pages for the subject publication. Pages to be inserted and/or
removed are as follows:

11-14

29-30.1
51,52

105,106
221,222
255,256
421,422
425-428
435-442
451,452
465-474

A change to the text is indicated by a vertical line to the

left of the change. A changed illustration is indicated by the
symbol (e) to the left of the caption.

Summary of Amendments

The major change reflected in this TNL is the addition of
module F1 for handling the syntax check option.

Other changes include the addition of several new messages, as
well as minor technical correctioms.

Please file this cover letter at the back of the manual to pro-
vide a record of changes.

1BM Corporation, Dept. 643, Neighborhood Road, Kingston, N. Y. 12401
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IBM

Technical Newsletter File No.

Re: GY28-2051-0
GN28-3191
Date: September 30, 1971
GN28-3161

This Newsletter No.

Previous Newsletter Nos.

IBM SYSTEM/360 TIME SHARING SYSTEM
PL/I COMPILER PROGRAM LOGIC MANUAL

®18M Corp. 1970

This Technical Newsletter, a part of Version 8, Modification 1,
of IBM System/360 Time Sharing System, provides replacement
pages for the subject publication. Pages to be inserted and/or
removed are as follows:

A change is indicated by a vertical line to the left of the change.

iii-iv 225-236
ix-2 237-238 (remove)
5--6 363-366
11-16.1 435-442
219-222 463-U466

Summary of Amendments

1.

2.

Module AT has been added to provide a debugging facility
known as TRACE.

The PRV data set has been eliminated. O©ODC no longer
resolves nonstandard QCONs, since the dynamic loader reco-
gnizes QCONs.

Module CFBAK has been added to give the user the option of
transforming implicit calls to explicit calls.

PLC recognizes two new operands to the PLI command, EXPLI-
CIT and XFERDS, which indicate the need for a call to
CFBAK. PLC also recognizes a new PLCOPT option, NOCONV,
which indicat=s that only CFBAK, and not ODC or the com-
piler, should be invoked.

If the default value PLIPACK is set to Y, ODC packs all
CSECTs of the object module on external storage. If PLI-
PACK is set to P, noncommon static external CSECTs smaller
than 4096 bytes, text CSECTs, and static internal CSECTs
are packed. If PLIPACK is any other value or no value, no
CSECTs are packed.

IBM Corporation, Dept. 643, Neighborbood Road, Kingston, N. Y. 12401
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6. Other changes include the addition and deletion of mes-
sages, as well as minor technical corrections.

Please file this cover letter at the back of the manual to pro-
vide a record of changes.



