


editing 
by �a�s�s�i�g�r�~�e�n�t� 110-117,50 
of numeric character data 192 
by PICTURE attribute 112 

efficient Ferformance 161-180 
elerr,ent 

and array operations 38,37 
assi.gnment 283 
of data list 83 
expression 29,236 

in array assignment 285 
in I}' statement 53,296 

of structure 23 
dnd st.ructure or;erations 39 
variable 22 

ELSE clause 
ir, % IF stat:ement 160 f 312 
in IF statement 53,35 

embedded key 106 
l::MPTY built-ill function 239,146 
enabled condition 131-134,244 
end of file 85 
bND �~�>�t�a�'�:�.�E�,�m�e�n�t�.� 292-293,12 

tor heqin block termination 60 
blocks, nesting of 57 
multiple closure by 57-58 
�~�r�e�&�r�n�c�e�s�s�o�r� 311 
tar procedure termination 60,119 

LNDFILE condition 249,98 
ENDPAGE condition 249,91-92 
i:NTRY att.I.ibute 266,51 

1n %DECLARE statement 158,311 
compared with ENTRY statement 51 
contextual declaration of 266 
in generic entry narr,e declaration 270 
implied 121,125 

entry name 58,121 
as argument 125-126,129 
attributes for 257 
in CALL statement 287 
contextual declaration of 66,125,266 
explicit declaration of 300,125 
parameters 126,129 
preprocessor 156-157 

entry foint 118,266 
primary �~�)�8�,�3�0�0� 

secondary 58,293 
ENTRY statement 293,51,58 

compared with ENTRY attribute 51 
condition prefix to 132 
l.abel of 65,125 
parameters of 293 

ENVIRONMENT attribute 92-95,101-109 
general format 74 
for record-oriented 
transmission 101-109 

for stream-oriented transmission 92-95 
epilogues 64 
ERF built--in function 234 
ERFC built-in function 234 
ERROR condition 255,131-136 

AREA condition 254 
raised by GET statement 295 
raised by PU'f statement 302 
results in program termination 61 

errors to avoid in programming 170-180 
estahlished action 132,133 
EVENT at.tribute 267,21 
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data mapping 316 
event data 21 
event narre 267 

(see also event variable) 
EVENT oftion 98,66 

and CHECK condition 136 
ill LELETE statement 289 
in FEAD statement 303 
in REWRITE statement 306 
in WRITE statement 309 

event variable 98,2'16 
active 251,306 
comFletion value of 242,240 
inactive 251,306 

€XCeFtion control statements 55,48 
exceftional conditions 131,7 
EXCL (see EXCLUSIVE attribute) 
EXCLUSIVE attribute 268,74 
execution speed 166-170 
EXIT statement 293,55 
EXP built-in fUnction 234 
explicit declaration 65-66 

by DECLARE statement 288 
explicit or;ening 74-75 
exponent 

of floating-faint data 15 
in picture specification 200,276 

exponent field 200 
exponent specifier picture characters 200 
exponentiation or;erations 33-34,31,32 

attributes of result 219 
bas e 43 
conversion 31,32 
mcde 43 
precision 43 
scale 43 

expressions 29-47,6 
array 37-39,29 
for array bounds 167,265 
attributes of result of 6,32 
for controlled parameters 127 
element 29 
in format items 91 
function reference operands 40-41 
operands of 40-41 
oferational 29 
preprocessor 156,309 
in RETURN statement 120 
for string lengths 167 
structure 39-40,29 
as subscripts 23 
use of parentheses in 37 

extended binary coded deciroal interchange 
code (see �E�P�~�D�I�C�)� 

extent 
of arc:'! 144 
ot dirrension 22,236 
in overlay defining 264 

EXTERNAL attribute 269,61 
CHECK condition 

external declaration 257 
external names 10,68 

structures 70 
external procedure 57,1 
external storage 71 
external structure 70 
external text, compile-time incorporation 
of 159,312 



F format item 207,88-91 
F picture character 201 
F-format (fixed-length) records 
factor 27,28 
factoring of attributes 

in 'DECLARE st.atement 
family members 271 
field 

256,288 
311 

93,102 

in picture specification 193,275 
width 203 

file 72 
association with data set 76,49 
attributes for 72-74,257 
closing of 74,288 
contextual declaration of 74 
name of {see file name) 
opening of 74-75,299 
standard 77-78,92 

FILE attribute 269,72,73 
file declarations, examples of 109 
file name 72,97 

arguments 129 
length of 76 
parameters 129 
in stream-oriented transmission 79 

FILE option 97,49,80 
of GET statement 295 
of PUT statement 301-302 

FILE specification 
of CLOSE statement 288 
of DELETE statement 289 
of OPEN statement 299 
of READ statement 303 
of REWRITE statement 306 
of WRI'rE statement 308 

FINISH condition 255,61 
FIXED attribute 269,14 

in lDECLARE statement 310-311 
in %PROCEDURE statement 158,313 
data mapping 317,318 
with preprocessor variables 155 

FIXED built-in function 228 
fixed-length records (F-format) 93,101,102 

(see also format-F records) 
fixed-point data 14-15 

assignment of 14 
binary 15,23 
constants 14-17 
conversion of 212-213 
decimal 14-15 
division o~erations with 33 
picture specification for 194,276 
sterling 15 
variables 14-17,23 

fixed-point format item(F) 207,88-91 
fixed-point scale 13 
FIXEDOVERFLOW condition 248,46 

compared with SIZE condition 47 
disabling 163 

FLOAT attribute 269,16 
data mapping 311,318 

FLOAT built-in function 228 
floating-~oint data 15-16 

binary 16 
constants 15,16 
conversion of 210,213 
decimal 15-16 
long form of 16,210 

picture s~ecification for 
short form of 16,210 
varial::l;::s 16 

200,276 

floating-point format item tE) 
floating-point scale 13 
FLOOR built-in function 229 
flow of control 58-64,52 
flow trace 134 

206,88-91 

forulat- F reco.rd 
a.lignment 328 
record-oriented transmission 102 
stream-oriented 
transmission 93,94,103,104 

format, record 92-94,101-102 
format items 88-91 

alphabetic list of 204 
centrel 90,87,88 
data 203,87-90 
remote 204.87,88,90 
spacing 204 
sUIDlI'ary of 88 

format list 88,203 
in FORMAT statement 294 

FORMAT staterr,ent 294 
format-U record 

rec<rd-oriented transmission 
str~ aIr-oriented transmission 

format-V record 
alignrrent 326-328 
record-oriented transmission 

102 
93,94 

102 
strearr,-oriented t.ransmission 93,94 

format-VB record 326 
fractional digits 206,207 
fractional subfields 194 
free forrrat 8 
FREE statement 294-295,6 
freeing of tased storage 143-144 
freeing of controlled storage 52,294 
FROM option 91,109,308 
FROM specification (see FROM option) 
fullword. tinary 15 
function 120-130,41 

(see also built-in functions) 
arguments of 118-119,123-139 
built-·in 220,41 
errors to avoid 177 
name of 123 
preprocessor 313 
references (see function references) 
termination of 120 
value returned by 120,305 
1--'iChout arguments 121 

function file attributes 73 
function references 120,40 

preprocessor 156-157 

G sterling picture character 201 
gap, interblock 72 
gap. interrecord 12 
generation 

of data 281 
stack of generations 127 
of variable 259 

GENERIC attribute 269-270,129 
generic name 129,269,270 
generic reference 129 
GENKEY oFlion lOB 
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GET statement 295,49,75,78 
for internal data movement 50 
NAME condition raised by 250 
with standard input file 78 
strearr-oriented transmission 80 
with STRING option 50-51,295 

GO TO statement 296,52-53 
for begin block termination 60 
label variable in 52-53 
in on-unit 132 
for procedure termination 60,119,120 

H sterling picture character 201 
hillfword 15 
IlBOUND built-in function 237 
hidden buffers 73,262 
hierarchy of names 23 
HIGH built-in function 222,117 
high-order digits, loss of 32 

(see also SIZE condition) 

1 picture character 200 
identical structuring, meaning of 39 
identifiers 9,15,16 

built-in fUnction 122,123 
compile-time replacement of 140 
length of 9 
reser'Jed 122 

IF statement 296,11 
condition prefix to 131 
element eXFression in 53,296 
nested 297 
preprocessor 312 

IGNORE option 109 
ignoring of records 112-113 
lMAG built-in function 229 
IMAG pseudo-variable 242 
imaginary number 263 
imaginary part of complex value 213,228 
in1l:'leroentation information 2 
imr,lication, file attributes derived by 79 
implicit declaration 67-69 
implicit freeing of based storage 143 
implicit opening 109 

UNDEFINEDFILE raised in 251 
implied attributes 109 
IN option 142,145 
inactive event variable 251,306 
inactive identifier 310 
included text 159,312 

effect on preprocessor scan 159 
preprocessor procedures in 160 

INDEX built-in function 222-223,117 
INDEXED data set 104-109,94,254 

alignment 350 
comparison with CONSECUTIVE data 
set 105-106 

infix operations 30,32 
infix operators 31 

array expressions with 37-38 
structure expressions with 39 

INITIAL attribute 271,27 
in ALLOCATE statement 281-283 
for label variables 271-272 

initial key 106 
initial procedure 59,255 
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(see also main procedure) 
initialization 27-28,271-272 

of automatic variables 27 
of controlled varia~les 27,283 
errors to avoid 173-174 
of la~el arrays 271-272 
of static variables 27,62 

inline operations 164-166 
input 6-7,71 

standard system file for 78 
INPUT attribute 273,73-77 
INPUT option 299 
input/output 

of based variables 141 
conditions 249-252,131 
errors to avoid 177-180 
event 246,308 
locate-mode 139,151 
record-oriented 78,6,7 

statements for 96,49 
statements 48-49,71 
stream-oriented 79,6.7 
conversion in 111 
data-directed 85-86,49 
edit-directed 88-89,49 
list-directed 83-84,49 
statements for 80,49 

insertion picture characters 196,115 
integer sUbfield 193 
interblock gap 72 
interleaved array 224 
interleaved sucscripts 25,86 
intermediate results 42 
intermediate string 213 

maximum length 110 
internal procedure 57 
INTERNAL attribute 269,68-70 

structure merocer£ 70 
internal to, meaning of 65 
interrecord gap 72 
interruption 7,55 

established action for 134 
investigation of 238 
mult.ir;le 246 
ORDER option 162 
relaxation of rules 161,162 
REORDER option 162,161 
simulation of 55 
specification 326 
synchronous 99 

intervening blank 19,20 
INTO option 97,111 
invocation 

CALL statement for 287-288 
procedure 59 

prepr0cessor procedure 156,151 
invoked fTocedure 59- 60 
IRREDUCIBLE attribute 213 
iSUB varia£les 26,263,264 
iteration factor 27-28 

corr,r::ared with repetition factor 28 
in format list 88 
in INITIAL attribute 27,271 

iterative execution 290-292 
(see also repetitive execution) 



K picture character 276,115,200 
KEY condition 250.106 
KEY option 98 

in DELETE statement 289 
error 106 
in READ statement 303 
in REWRITE statement 306 

KEYED attribute 213,14-16 
example 109 

KEYED option 299 
KEYFROM option 98 

error 106 
KEYLEN suboperand of DDEF command 106 
keys 106,74 

comparison 106 
conversion of 46 
length of 106,46 
in READ statement 303 
recorded 106 
source 106 

KEYTO option 98 
error 106 

keyword statements 10 
keywords 9-10,187-191 

label 
argument 
constants 
data 20 

129,121 
20 

parameter 118 
prefix 11 
of preprocessor statement 151 
statement label 65 
variable 273-274 

in GO TO statement 52-53 
initialization of 272 

LABEL attribute 273-274,257 
data mapping 316 
INITIAL attribute 271 

layout of pages 91-92 
LBOtJND buil t- in function 237 
leading blanks in the stream 203 
leading zeros 86,156 
LEAVE option 94,103 
length 

of area 144 
in arithmetic to bit-string 
conversion 217 

in arithmetic to character-string 
conversion 217 

of bit-string targets 45 
of character-string targets 45 
of external names 10,68 
of fields 87,84 
of file names 81 
of identifiers 10 
of keys 106,46 
maximum for strings 19,20 
minimum for strings 19,20 
of record blocks 94,102 
of recorded key 106 
specified in ALLOCATE statement 281-282 
of string parameters 127 
of strings 118,18 
of tape 72 

length attribute 262,19,20 
LENGTH built-in function 223,19 

level mmbers 24 
in DECLARE statement 2.88 
factoring of 256 
in LIKE attribute specification 274 
logical level, not same as 315 
maximum pernd.tted 24 
for structure parameters 128 

level-l varia~les 96,288 
in READ statement 303 
in REWRITE statement 306 
in WRITE statement 308 

LIKE attribute 214,26 
INITIAL attribute 271 

line of data 79 
LINE format item 208,249 
LINE oftion 301-302,80,236-231 
line position format item (see LINE format 

iterr) 
line size for PRINT file 94 
line skipping format item (see SKIP format 

it:em) 
LINENO Luilt-in function 241 
IINESIZE option 91-92,299 
LIST keyword 83-84,80 
list-directed data specification 83 
list-directed output 83 
list-directed transmission 79,83 
list processing 138,150 
list processing condition 254-255,247 

(see also AREA condition> 
list of program variables (see data list) 
locate mode input/output 139,151 

alignment 326-328 
data R,apping 315,326- 328 
record alignment 326-328 

LOCATE statement 297,49 
alignment 326-238 
and based variable 62 
OUTPU'l' at tr ibute 273 
reinter setting by 141 
RECORD attribute 279 

locator arguments and parameters 148 
locator conversion 31 
locator data 21,31 
locator return~; from entry points 148 
locator variables 149 
locking records 307,50 

(see also EXCLUSIVE attribute) 
LOG built-in function 234-235 
logarithrrs 23U-235 
logical level 315 
logical operations, errors to 

avoJ.d 174-116 
loglcal records 11,72 

on tape 72 
I,OG10 }:;uilt-in function 235 
LOG2 built-in function 235 
long floating-Faint form 16 
loop optimization 163 
LOW built-in function 223,117 
lower bound 22,237 
LRECL sutparameter 102 

to! sterling picture character 201 
~achine independence 5,1 
magnetic tape 71-73,93,101 
MAIN option 300 

Index 345 



main procedure 54,59 
major structure 

alignment 140 
name 23,25 
offset to 140 
pointer to 140 

mantissa 200,206 
in picture specification 276,198 

mappir.g of data 315-328 
mathematical built-in functions 232-236 
MAX built-in function 229 
maximum len<jth 

bit-string data 20 
character-string data 19 
CHECK name 253 
fixed-point data 248 
identifiers 9 
intermediate string result 110 
LABEL lis t 273 
LINESIZE option 299 
numeric-character picture 
specification 194 

parameter list 314 
picture specification 20,194 
sterling fixed-~oint data 15 
STRING result 224 
string variable 110 
VARYING string 36 

rr.axi.mul11 numbe.r of binary digits 15 
maXil'lIUID number of decimal digits 14 
maximum precisions 278,14-16,44 
mernber of external structure 70 
merging of attributes 75-76 
MIN built-in function 229 
minor structure 

alignment 140 
nallle 23,25 
offset to 140 
pointer to 140 

minus sign picture character (-) 
miscellaneous built-in fUnctions 
MOD built-in function 229 
MOD data-set disposition 104 
mode 14 

197,199 
240,220 

in arithmetic conversion 30-31,43-44 
of arithmetic targets 43 
of arithmetic variables 263 
complex 16,14 
conversion of 31,210 
in exponentiation 43-44 
of numeric character data 276 
real 14 

Model 44 Programming System 93,101-102 
modes of stream transmission 49,79 
modularity 1,5 
multiple assignment 50,284 
multiple closing of files 77 
multiple closure 57-58 

by ~END statement 312 
of blocks 57-58 
of DO-groups 57 
by END statement 57-58 
of preprocessor DO-groups 159 

multiple declarations 70 
multiple interruptions 246,238 
multiple opening of files 75 
multiplication 33,218 
MULTIPLY built-in function 230 

«u1tirrogramming 21 
multitasking 7,21,55,280 
multitasking built-in functions 240 

NAME condition 250,84,85 
name list of CHECK condition 252 
names 9,65-70 

attributes for 256-280,5 
in CHECK condition prefix 134 
condition names 11,55 
entry names 58 
event names 267 
external names 10,68 
file names 97 
generic names 129 
hierarchy of 23 
procedure names 51,56 
qualification of 24-25 
qualified names 24-25,83 

subscripted 25 
score of 65-68 
of structure members, external 70 
structure names 23-25 
subscripted names 23,25,86 
unique names 70 

natural logarithm 234 
NCP cption 103,104,189 
nested blocks 57,70 
nested function 42 
nested IF statements 297 
nested repetitive specifications 82 
nesting 5 

of %IF statements 160,312 
of %INCLUDE statements 313 
in array exrression 38 
of blocks 57,70 
effect of condition prefix with 132 
ENTRY attribute 267,271 
of factored attributes 256 
of preprocessor no-groups 159 
in structure expression 39 

NO with condition names 11,132 
NOCHECK 244 
NOCONVERSION 244 
NOFIXEDOVERFIOW 244 
NOLOCK option 99 
noniterative DO statements 54 
nonsequential access 108,109 
NOOVERFLCW 244 
normal return 247 
norma'l termination 54,60-61 

of on-unit 247 
of procedure 60 
of pros ram 61 

normalized hexadecimal floating-point 16 
NOS!ZE 244 
NOSUBSCRIPTRANGE 244 
"not- operation 34 
NOUNDERFLOW 244 
NOZERODIVIDE 244 
null bit-string constant 20 
NULL built-in function 240,143 
null character-string constant 19 
null ELSE clause in ~IF statement 160 
null offset value 146,240 
null on-unit 132-133 
null pOinter value 143,240 



null statement 297,10 
as on-unit 132-133 

null string 
character string 19 
conversion to arithmetic 211 
result in arithmetic to bit-string 217 

NULLO built-in function 240,146 
numeric character data 17-18,112-115,275 

arithmetic value of 113,215 
character-string value of 113 
compared with coded arithmetic data 17 
conversion in arithmetic operations 17 
conversion to character-string 212 
conversion to coded arithmetic 17,211 
format 17 
picture characters for 193 
picture specification for 112-115 
signs in 191 

numeric character picture 
specifications 193-194,112-113 

numeric character variables 192 
numeric picture specifications 17 

object program 153 
offset arguments 148,129 
OFFSET attribute 215,145 

data mapping 316 
offset data 145-146,21 
offset parameters 148-149 
offset returns from entry points 148,149 
offset to pointer conversion 31 
offset variables 138 

defining 141 
examples of use 151 
null values of 146,240 
restriction 140 
setting value of 146 

ON statement 291-299,11 
condition prefix to 131 
purpose of 132 
scope of 133 
SNAP option of 132 

ON-codes (see condition codes> 
ON-conditions 244-245,132-137 

errors to avoid 171 
example of use 134-137 

ON-unit 132,98-99 
begin block as 132 
errors to avoid 177 
return of control from 132,247 
speed of execution slowed by 166 

ONCHAR built-in function 238,242 
ONCHAR pseudo-variable 242.66 
ONCODE built-in function 238,134 
ONCOUNT built-in function 238 
ONFILE built-in function 238 
ONKEY built-in function 239 
ONLOC built-in function 239 
ONSOURCE built-in fUnction 239,242 
ONSOURCE pseudo-variable 242,66 
OPEN statement 299,14-71 

as descriptive statement 48 
format of 76 
as input/output control statement 49 
options of 299,72 

opening files 74-77,49,299 
attributes, specification of 72-73 

explicit openings 
implicit openings 
multiple openings 

operands 29-41 

74-75 
75,109 
75 

of array expressions 37-38 
of bit-string operations 34 
of conparison operations 35 
of concatenation operations 35 
element 38,39 
in expression evaluation 42 
of expressions 40-41 
function reference 40-41 
of preprocessor expressions 156 
of structure expressions 39,40 

Operating System 93,101 
operational expressions 29-31 
cperations 

arithmetic 31-34 
errors to avoid 169 

array 38 
bit-string 34,30 
combinations of 36-37 
ccm~arison 34-35 
concatenation 35-36 
elereent 38,39 
four classes of 31 
infix 30 
logical 174-176 
prefix 30 
structure 39,40 

cpet:ators 9 
concatenation 35 
in expression evaluation 42 
infix 31 

array expressions with 38 
structure expressions with 39 

~refix 31 
array expressions with 38 
structure expreSSions with 39 

priority of 36-37 
OPT compiler option 163 
optimization of program 161-180 
OPTIONS option 300 
CPTIONS(MAIN) specification 300,12,59 
·or· operation 34 
order of evaluation of expressions 36 
ORDER option 161-162,189 

BEGIN statement 287 
PROCEDURE statement 300,301 

organization of data set 102-106,74,94 
cut put 71--109,6-7 

(also see input/output) 
OUTPUT attritute 213,73 

for standard file 78 
output files 96,109 

standard system output file 77-78,92 
OUTPUT option 299 
OVERFLOW condition 248,11,34 
overlay defining 264-265,258,259,117 
cverpunched sign picture 
characters 199-200 

P format item 208,88-90,112 
P sterling picture character 201 
packed decimal format 14 
padding of keys 106,303 
PAGE format item 208,90 
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SYSPRINT 91,92 
page layout 91-92 
PAGE option 302,80 
PAGESIZE option 91-92 

default for 249,300 
paging format item (PAGE) 208,203 
[Oairing 315-326 
parameter attribute lists 124,128 
parameter lists 118,65 

variable length 149 
parameters 118-119,69 

in %PRC~EDURE statement 313 
area 148 
array 128 
attributes of 118.119,126 
bounds and lengths of 121 
GOlltrolled 127 
in DDEF command 76-17.92-94,101-104 
default attributes for 267,1·20 
element 128 
entry name 129 
explicit declaration of 120 
file name 129 
label 121 
offset 148,129 
pointer 147-148,129 
of preproces~Qr fUnctions 157-158,313 
of 9riwary entry point 300 
of secondary entry point 293 
simple 127,265 
storage allocation for 126-127 
string 129 
structure 128 

parenthsses 124.37 
l.evel of 42 
number permitted 57 

pence character specifier (P) 201 
pence digit specifiers C7 and 8) 201 
pence field 202,193 
PENDING condition 191 
percent symbol 139,141 
physical organization of data set 74 
physical record 71,72 
physical sequential data sets (see PS data 
sets) 

PICTURE attribute 275,112 
with COMPLEX attribute 263 
data mapping 317,318 

picture characters 112-115,275-278 
for character-string data 192 
for numeric character data 193 

picture format item (P) 208 
Iicture specification 275-276 

for character-string data 217,115 
for editing 112 
inline conversion 164-166 
for numeric character 
data 193-194,112-115 

PLI command 186 
(see also CHAR48 compiler option; OPT 
compiler option; SORMGIN compiler 
option) 

plus sign picture character 
(+) 197,114-115 

point alignment in numeric character 
data 113-114,197 

point insertion picture character (.) 197 
point of invocation 59 
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fainter argureents 147-148,129 
pointer assignment 142 
POINTER attribute 275,66 

data rr,apping 316 
pointer data 21 
fainter Iarameters 147 
painter qualification 140,64 
pointer returns from entry points 148 
pointer to offset conversion 31 
pointer variables 139,140 

contextual declaration of 66 
defining 140 
examples of use 150 
null value of 143,240 
restrictions 139-140 
setting value of 142 
stacking of 64 
storage class 64 

POLY built-in fUnction 237 
·Popped-up· stack 260,281 
·Popped-up· storage 62 
POSITION attricute 264,26 
positioning of data sets 94-95,103 
positioning of records 109 
pounds field 202,193 
precision 13-17,30 

of arithmetic constants 18 
in arithmetic conversion 44-45 
attribute 278 
in conversion 30,43-45,210 
default 278,14 
default for preprocessor variables 156 
in exponentiation 43 
function, value returned by 120 
and length specifications 44,45 
maximum 278,14-16,44 
of nurreric chara~~er data 276 
of source 210 
of sterling data 277-278 
of subscripts 23 
of target 210,43-45 

PRECISION built-in function 230 
Prefix list 131 
Prefix operations 30 
Prefix operators 31 

array expressions with 37-38 
structure expressions with 39 

prefixes 11 
condition 244,11 
label 11 

preprocessed text 154,157 
Ireprocessor 7 

DO-groups 159,311 
expressions 156 

in ~IF statement 312 
arithmetic operators in 156 
evaluation of 156,310 
operands of 156 
in RETURN statement 157,314 

function reference 158 
functions 157-159,313 
input to 153 
output from 153 
procedure name 156,314 

establishment of 311 
in included text 159 
invocation of 156 
scope of 311 



scan 153 
control of sequence of 154,311 

stage 153 
statements 309,153 

abbreviation of keywords 187-191 
comments in 160 
labels of 160 

variable 155-156,310 
maximum Frec~s~on 155 

primary entry point 58-59,300 
PRINT attribute 279,91-92 
PRINT files 80 

block size 94 
column positioning 205 
format items for 80 
line positioning 208 
page layout 91-92 
record format 94 
record size 94 

PRINT option 299 
printing format items 203,80 
priority 

of operators 36-38 
of types in comparison operations 35 

PRIORITY built-in fUnction 240 
PRIORITY (PL/I built-in function, and 

pseudo-variable) option 7 
PRIORITY pseudo/variable 2112 
problem data 13-20,30 

attributes for 256 
Frocedure 56,5 

communication between procedures 51 
END statement for 292 
external 57,1 
function 120-123,51 
initial 59,255 
internal 57 
invocation of 287,59 
main 54,59 
nesting of procedures 119 
preprocessor 156 
subroutine 119 

procedure block (see procedure) 
procedure name 51,56 
procedure reference 58 
PROCEDURE statement 300,12 

blocks, nesting of 57 
condition prefix to 131 

CHECK condition Frefix 252,134 
label of 65,126 
ORDER option 161,162 
REORDER option 161,162 

procedure ter~ination 60-61 
processor stage 153 
PROD built-in function 237 
program 

blocks 56,11-12 
calling 58-59,63 
checkout 131,135 

checkout conditions 252,132 
control 171 
control data 13,20-21 

attributes for 257 
debugging 247 
entry point of 266 
interruption 11,50,244 
optimizing 161-180 
segmentation 166 

structure statements 51-52,118 
termination 61 
testing of 131 

frolcgues 64 
PS (physical sequential) data sets 

record-oriented transmission 101-102 
stream-oriented transmission 93 

fseudo-variatles 241,41 
in expression evaluation 42 
errors to avoid 177 

·Pushed-down· environment 63 
·Pushed-down· stack 62,260 
·Pushed-downw storage 281,64 
PUT statement 301,50,80 

ENDPAGE condition raised by 249 
for internal data movement 50 
with standard files 78 
stream-oriented transmission 80 
with STRING option 50 

qualification ty pointer 139 
(also see based storage) 

qualified names 24-25,83 
in LIKE attribute 274 
subscripted 25 

quotation marks in stream 203 

R format item 208-209,90 
R picture character 199-200 
random access 108,109 
READ statement 303,96 

aligmrent of record 
and based variable 
pOinter setting by 
purpose of 49 

326 
62 
141 

record alignment 326 
SET option 141-142,140 

REAL attritute 263,14 
REAL built-in fUnction 230 
real mode 14 
real number 263 
real part of complex number 16,17 
REAL pseudo-variable 242 
receiving field 241,41 
RECF~ subparameter 93,102 
RECORD attribute 279,73 
record blocks 71-72 
RECORD condition 249,99 

raised by READ statement 303 
raised by REWRITE statement 306 
raised by WRITE statement 308 

record format 92-94,101-104 
F 92.93,102 
o~tions 92,101 
record-oriented transmission 101-102 
stream-oriented transmission 93,94 
U 92-94,102-104 
V 92-94~102-104 

RECORD option 299 
record positioning 109 
record size 93,102 

RECORD condition raised by 250 
in stream-oriented transmission 79 

record-oriented transmission 96-109,71-72 
attributes for 72 
characteristics of 96,71 
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data mapping 315 
statements 96,48-49 

options of 97 
swnmary of 108 

recorded keys 106,98.108,109 
records 7 

(see also record format) 
addition of 94,103 
alignment 326-328 
blocked 93,101 
boundaries 79 
deletion of 103 
format of 92-94,101-102 
forroat-F 92,93,102 
format-U 92,102 
format-V 92,93,102 
locking and unlocking of 109 

(also see EXCLUSIVE attribute) 
logical 71,72 
physical 11 
replacement of 77,94,103 
rereading of 77 
retrieval of 94,103 
self-defiling 140 
on taI>e -11-72 
unblocked 72,93,102 

recursion 6:-64 
cefect on storage class 63-64,260 
:i 1 remot.e format items 208-209 

RECT!RSIVE opticn 300,63 
recursive procedure 62-64 
HEDU':::IBLE attribute 273 
REFER option 139,140 

alignment 349 
R~D with SET, effect on 142 

refe rences 
a Ilbiyuous 70,24 
fJnction 120,40-41 
generic 129 
s Jbrout_ine 119 

REGI )NAL option 191 
a-ignrnent 328 

relacive structuring 131 
remote format item (R) 208-209,90 
REORDER option 161-162,190,287 

PROCEDURE statement 300,301 
REPEAT built-in function 223,117 
repetition factor 19 

in bit-string constants 20 
in character-string constants 
compared with iteration factor 
in INITIAL attribute 271,28 

19,28 
28 

in preprocessor expressions 1~6 
repetitive execution 290,53-54 
repetitive specification 82 
replacement 310 

of identifiers 154 
by preprocessor function value 158 
replacing records 77 

replacement value 154,155 
REPLY option 290,50 
rereading records 77 
reserved identifier 10,65 
results 
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of arithmetic operations 32-3q 
of array operations 37-38 
attributes of 32-36 
of bit-string operations 34 

of comparison operations 34-35 
of concatenat.ion operations 35-36 
of element operations 38 
intenT,edia te 42 
of structure operations 39-40 

return of control from 
function 121 
invoked procedure 60 
on-unit 60,247 
subroutine 119 

RETURN statement 305,54 
expression in 120 
for function termination 120 
preprocessor 314,156 

eXfression in 158 
for subroutine termination 120 

returned value 305 
of arithmetic built-in function 226 
of array manipUlation built-in 
function 236 

attritutes of 121,293 
conversion of 121 

for preprocessor function 158 
default attributes for 280 
of mathematical built-in 

function 232-233 
of preprocessor function 158 
of preprocessor procedure 311 
of string-handling built-in 
function 221 

RETURNS attribute 279,121-122,190 
in DECLARE statement 311,157,158 

RETURNS option 121 
$PROCEDURE statement 158,313 
ENTRY statement 293 
example 305 
RETURNS attritute 279 

REVERT statement 305,50 
REWRITE statement 306,96 

purfose of 49 
unlocking of record 304 

RKP suboperand 106 
alignment 326-328 

RKP suboperand of DDEF command 106 
ROUND built-in function 230 
row-major order 83 

S picture character 199,198 
scalar expression 29 
scalar variable 21 
scale 13 

in arithmetic conversion 32,43 
of arithmetic targets 43,44 
conversion of 32 
in exponentiation 43 
of numeric character data item 276 

scale factor 278 
range permitted 278 

scaling factor 89.212 
in F format item 207 
in picture specification 276 

scaling factor picture character 
(F) 200-201 

scan by preprocessor 153 
scope 66-67 

attributes for 269,257 
of condition prefix 244,131 



of declaration 65-67 
of men.ber names of external 
structures 70 

of name 256,65-68 
of ON statement 132 
of preprocessor variable 155 
of stl·uct.ure member 70 

secondary entry point 58,293 
selt-defining data 140 
semicolon 79,85 

liS-character set 186 
SEQ} (see SEQUENTIAL attribute) 
SEQl ENTIAL attribute 266,72-76 

{)mpal:ed with CONSECUTIVE option 104 
compared with DIRECT 
attribute 105-106,108-109 

eVENT attribute 267 
and EVENT option 98,289 
and NCP option 104 

SET option 97,142 
alignment of record 326 
and based variable 62 
record alignment 326 
relationship to REFER option 142 
self-defining data 140 

shillings field 202,193 
short floating-point form 16.210 
sign, determination of 231 
SIGN built-in function 231 
sign picture characters 197,276 
SIGNAL statement 307,133 

AREA condition 254-255 
significant digits 206,211 

(see also SIZE condition) 
simple parameters 127,265 
simple statement 10-11 
simulation of an interruption 55 
SIN built-in function 235 
SIND built-in function 235 
SINH built-in function 235 
SIZE condition 248,11,46 

in base conversion 211 
compared with FIXEDOVERFLOW 

condition 47 
disabling 163,171,172 
in E format output 206 
in F format output 207 
MOD function 230 
in precision conversion 211 

size of area 144 
SKIP format item 209,203 
SKIP option 301,80 
skipping of records 97,109 
slash picture character (/) 196-197,114 
SNAP option 299,132 
SOffi~GIN compiler option 170 
source data item 42 
source keys 106,98 
source program 153 
spacing format item (X) 209,90 
special characters 8,9 
specification interruption 326 
speed of execution 166-170 
SQRT built-in function 235 
stacking of controlled storage 62 
stacking of pointer variables 64 
stacks 259,281 
standard files 77-78,92 

system output (SYSIN) 294 
systen output (SYSOUT) 80 

standard systen, action 244-255,55.131,132 
for CHECK condition 134 

statement label constants 273 
statement latel designators 204,208 
statement label variable 21 
statement latels 11,65 
statements 281 

classes of 48 
compound 10,11 
keyword 10 
null 10 
prefrocessor 309,160 
simple 10,11 

static allocation 61 
STATIC attribute 260,61 
static picture characters 197,199 
static storage 61-62 
static variatles 27,52 

allocation of 61 
initialization of 27,62 

STATUS built-in function 240 
STATUS pseudo-variable 242 
sterling fixed-point data 15,278 
sterling picture specifications 201,193 

examples of 201 
STMT comFiler option 166 
STOP statement 307,55 
storage 

allocation 61-62,5,6 
attributes for 260 
dynamic 6,61 
effect of recursion on 63-64 
for parameters 126-127 

classes of (see storage classes) 
external 71 
freeing of 259,260 
popped-up 62 
fushed-down 62 

storage classes 6,61-62 
attributes for 61,52 
automatic 6,52 
based 138-147,6 
controlled 6,52 
of fointer variables 64 
static 6,52 

storage devices, direct-access 93,101 
stream 203 
STREAM attribute 72-75,279,280 
STREAM option 299 
stream-oriented transmission 79-95 

attributes for 72 
characteristics of 19,71 
conversion in 79,71 
data mapping 315 
modes 79.80 
statements 80-83,49 
uses for 49 

string 
arguments 132 
aSSignment 272 
based 139 
fixed-length 262,115 
operators 9 
parameters 129 
varying-length 110,223,224,262 

string data 18-20,13 
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attributes for 262,257 
errors to avoid 177 
inline conversion 164.165 
length of (see string length) 

string-handling built-in functions 221,220 
inline handling 166 

string length 118,18 
adjustable 139 
determination of 221 
expressions for 167 
REFER option 139,141 
varying 223-224,110,262 

STRING option 111,50-51 
in GET statement 50-51,295 
in PUT statement 50-51,302 

STHING p:.'eudo-variable 242-243,117,190,221 
STRINGRANGE condition 254,136 

(also see SUBSTR built-in function) 
string to arithmetic conversion 43 
structure 139,140 

arguments 128 
assignment 284,285 
declarations, blanks used with 24 
opeI:ations 40 
faraweters 128 

structure, block 1 
structure expressions 29,39-40 

dimensions in 57 
in structure assignment 284 

structure level. maximum permitted 24 
structure waf~in9 315-326 
structure names 24,25 

external 70 
structure variables 274,23-24 

in LIKE attribute specification 257 
structures 23-25 

arrays cf 25 
COBOL 103 

structuring 
identical 3Y,274 
LIKE attribute 26,274 
relative 128 

subfield delimiter 194 
sUbfields in a picture 
specification 193,275 

subroutine 119,5 
subroutine reference 119 
subscripted Ilames 23,25,86 
subscripted qualified names 25 
subscripted variable 42 
SUBSCRIPTRANGE condition 254,134,136 
subscripts 22-23 

in arguments 128 
asterisks as 23 
checking of 134 
evaluation of 254 
in expressions 38,39 
expressions as 23 
interleaved 25,86 
internal form of 23 
optimization 163 
precision of 23 

SUBSTR built-in fUnction 224,41 
in preprocessor expressions 156,158-159 
third argument 36 

SUBSTR pseudo-variable 243 
in assignment statement 286 

substring 117,224 
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subtraction 32-33,218 
SUM built-in fUnction 237 
synchronous interruptions 99 
syntactic unit 183 
syntax errors to avoid 17-171 
SYSIN 77-78,92 
SYSULIB 313 
SYSPRINT/SYSOUT 77-78,92 

as debugging file 132 
system action 244-245,55,131,132 
system action conditions 255,247 
system action specification 50,132 

'I picture character 200 
tab ~ositions 80,86 
TAN built-in fUnction 235 
TAND built-in function 235-236 
TANH built-in function 236 
taFe (see magnetic tape) 
tape density 72 
target 41 

base of arithmetic target 43 
length of bit-string target 45 
length of character-string target 45 
mode of arithmetic target 43-44 
precision of arithmetic target 44,210 
scale of arithmetic target 44 

target attributes 42-45 
task 7 

data 21 
variables 21 

TASK attribute 316,191 
TASK option 7,191 
temporary result 

in assignment statement evaluation 42 
in conversions 41,42 
in DO statement evaluation 291 
in expression evaluation 42 

termination 
abnorrral 55-293 
of clocks 58-59 
of function 120 
normal 54,60-61 
of on-unit 132,98-99,247 
of procedure 60-61 
of subroutine 119 

testing of program 131 
THEN clause 

in lIF statement 312,160 
in IF statement 296,53 

three-line skip 92 
'II ME built-in function 241 
TITLE option 299,76,77 
TO clause 291 
TR machine instruction 225 
track overflow PL/I option 104 
transfer of control by GO TO statement 296 
'IRANSIENT attribute 72.96,191 
TRANSLATE built-in 
function 224-225,117,191,220 

transmission statements 
(see DELETE statement; GET statement; 
LOCATE statement; PUT statement; READ 
statement; REWRITE statement; UNLOCK 
statement; WRITE statement) 

TRANSMIT condition 251,98,99 
raised by DELETE statement 289 



raised by READ statement 303 
raised by REWRITE statement 306 
raised by WRITE statement 309 

TRKOFL opti.on 104,191 
TRT machine instruction 226 
TRONC built-in function 231 
truncation 32,203 

in arithmetic operations 32 
of keys 303 
of source key 106 
in string assignment 110 

type 31 
type conversion 42-45,31 
typed data 49 

U-format records 92,102 
UNALIGNED attribute 140 

buffering 326 
data mapping 316,326 
GENERIC attribute 270 
string argument 224 

unblocked records 72,93,102 
unblocking 93,102 
UNBUFFERED attribute 262,73 

EVENT attribute 261 
and EVENT option 98 
and NCP option 104 

UNBUFFERED option 299 
unconditional branch 52-53 
unconditional insertion characters 196 
undefined format records 

(see U-format records) 
undefined-length records 

(see format-U records) 
UNDEFINEDFlLE condition 251,15 

raised by implicit file opening 247,289 
raised for TRANSIENT files 12 

UNDERFLOW condition 248,244 
UNLOCK statement 307,50 
unlocking records 109 

(also see EXCLUSIVE attribute) 
UNSPEC built-in function 225,117 
UNSPEC pseudo-variable 243 
UPDATE attribute 280,13 
UPDATE option 299 
upper bound 22,237 
usage file attributes 13 

v picture character 194,113 
variable 13 

array 22,81 
automatic 27 
and based storage 62 
control 53-54 
controlled 27,52 
element 21,22,96 
event 98,246 
iSUB 26 
label 20,21 
pseudo-variables 41 
scalar 21 

statement-label 20 
static 21,52 
structure 23-24,214 

variable-length records 
(see format-V records) 

VARYING attribute 262,36 
with bit-strings 20 
with character-strings 19 
READ statement 303 
REWRITE statement 306 
WRITE statement 309 

VARYING strings 110 
varying-length records (see V-format 

records) 
VERIFY built-in fUnction 226,111,191,220 
virtual access method (VAM) 93,101 
VAM (virtual access method) 
virtual storage data sets 

record-oriented transmission 101-102 
virtual storage data sets 

stream-oriented transmission 93 
volume 71 

WAIT statement 307,66 
WHILE clause 291,54 
work area in PL/I 62 
WRITE statement 308,15 

alignIr,ent of record 326 
purpose 49 
record alignment 326 

X format item 209,90,91 
X ficture character 192,115 

Y picture character 195,115 

Z ficture character 195,113 
zero suppression 194,113 

in data-directed transmission 79-80 
in E format output 206 
in edit-directed transmission 88 
in F format output 201 
in list-directed transmission 79 
in numeric character data 113 
picture characters for 194 
in sterling pictures 202 

ZERODIVIDE condition 249,244 
zeros, extensions with 110 
zoned decimal format 11 

48-character set 8,186 
6 sterling picture character 201 
60-character set 8,185 

codes for 185 
1 sterling picture character 201 
8 sterling picture character 201 
9 picture character 194,113,115 
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