


























































































































































































































































































































































































































The block size options V and U and the F
option with the record size option are per-
mitted for magnetic tape files and disk
files only.

Built-in Functions

String arguments must not be used in the
ROUND buiit-in function.

Bit arquments must not be used with the
UNSPEC built-in function.

Character Strings

Character strings may have a length between
1 and 255

LT e

Compatibi;ity with 0S F_PL/I

1. A GOTO statement which branches direct-
ly into an iterative DO loop will not
be diagnosed as an error by the D Com-
piler, although such a statement is not
allowed in the language, and is flagged
as illegal by the F Compiler.

2. Certain statements are not recognized
by the F Compiler (see DYNDUMP,
IJKEXHC, ... 4in this Appendix).

3. The I/O ENVIRONMENT attributes are not
recognized by the F Compiler.

Refer also to Appendix B. Upward Compa-

DOS/TOS PL/I Subset Reference Manual, Order
No. GC28-8202.

Conversion

Arithmetic to bit string:
The scale factor must be less than the
precision.

Bit string to arithmetic:
The maximum length of the bit string to be
converted is 31.

Data_Storage

Static - internal:

The static storage for any external proce-
dure (excluding external data) must be less
than 64K.

Automatic:
The automatic storage area per block must
be less than 6UK.

Data aggregates:

Each individual data aggregate must be less
than 32K.
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Decimal Fixed-Pcint Data

Decimal fixed-point numbers may have a
length between 1 and 15 digits. This alsc
applies to all intermediate results in
decimal fixed-point form.

Decimal Floating-Point Data

Decimal floating-point numbers may have a
length between 1 and 16 digits.

DECLARE Statement

The length of a DECLARE statement is unre-
stricted; however, the length of one
declaration-unit appearing in a DECLARE
statement is restricted to

¢ 136 syntactical elements, if 10K bytes
are available to the compiler, and to

s 2000 syntactical elements, if 46K bytes
are available to the compiler.

One declaration-unit is delimited by
s the keyword DECLARE and a semicolon, or

¢ the keyword DECLARE and a first-level
comma, oOr

s two first-level commas, or
¢ a first-level comma and a semicolon.

Each parenthesis, identifier, comma,
attribute, and constant is counted as one
syntactical element. A character-string
constant in an INITIAL-list counts as two
syntactical elements. Consider the follow-
ing example:

DECLARE (X FIXED, D FLCAT) STATIC,
(A INITIAL (7), B{10)) EXTERNAL,
NAME CHARACTER (4) INITIAL
(*ABCD');

The above DECLARE statement consists of
three. declaration-units, the first of which
contains 8, the second 13, and the third 10
syntactical elements.

DEFINED Attribute

A bit class variable must not be a DEFINED

item. The attributes for the DEFINED item

and the base identifier will not be checked
to determine whether they correspond to the
rules for overlay defining.

Dimension Attribute

The maximum number of dimensions is 3.

Each bound must be an unsigned integer less
than 32,768. The dimensicn attribute may
be factored.



DISPLAY Statement

The result in the message expression in the
DISPLAY statement must not exceed 80 chara-
cters. If the REPLY option is used, the
message must be followed by the EOB (End of
Block) condition by pressing the appropri-
ate keys. For an example see Appendix L._
Programming Examples, "Using The Console
For Communications".

DC _Statement

The number of iteration specifications in a
DO nest must not exceed 50.

The maximum depth of a nested set of DO
statements is 12. For details on repeti-
tive specification see GET Statement.

DYNDUMP, IJRKEXHC, IJKTRON, IJKTROF, OVERLAY

The names DYNDUMP, IJKEXHC, IJKTRCN, IJK-
TROF, and OVERLAY are not recognized by the
0S PL/I compiler. Consegquently, the CALL
statement referring to one of these names
will result in an unresolved external
reference from the linkage editor under the
0S PL/I compiler. Under the D-level com-
piler, a warning message is issued for each
statement using one of these names.

END Statement

If a label follows the END statement, it
must be the label of the nearest unmatched
PROCEDURE, BEGIN, or DO statement. If a
BEGIN or DO statement is preceded by more
than one label, only the one closest to the
statement identifier may be used with the
END statement.

Exponent Subfield

The exponent subfield for decimal and
binary floating-point constants is
restricted to 3 digit positions for binary
and 2 digits for decimal constants.

Files (unbuffered)

For unbuffered files the RECORD condition
will not be raised for records of incorrect
length, because for the implementation of
unbuffered files the system work files have
been used (compiler enters the DTFSD para-
meter TYPEFLE=WORK in the DTF table).

FORMAT Statement

Replication factors:

The replication factor in a FORMAT state-
ment may range between 1 and 255.

The depth of nested replication factors in
a format list of a FORMAT statement is
linited to 2.

Format constants:

The format constants must be such that w,
d, s, and p are decimal integer constants.
Only p may be signed (positive or nega-
tive). The A, X, LINE, and COLUMN field
widths must be less than 256. The B field
width must be less than 65.

The E and F field width must be less than
33. This width includes the sign for out-
put fields even when they are positive,
i.e., written as a blank. 2 SKIP must be
less than 4.

The exponent subfield for input data
described by the E format specification is
limited to 2 digit positions.

The exponent subfield for output data
described by the E format specification is
always written with 2 digit positions.

GET_Statement

The replication factor in a format list in
GET or PUT statements may range between 1
and 255.

The depth of nested replication factors
in a format list of GET or PUT statements
is restricted to 5. If the format list
contains a remote format item that is con-
tained in a replication nest, it must not
be at a depth greater than 2.

The depth of a nested set of repetitive
specifications as well as the total number
of repetitive specifications in GET and PUT
statements are restricted to 11.

Identifiers

The length of EXTERNAL identifiers must not
exceed 6 characters. This also applies tc
names that are external by default, such as
file names, names of external procedures,
etc.

IF Nesting

o=

The maximum number of IF statements in a
nest is 100.

Implicit Declarations

The identifiers DATE, NULL, and TIME shculd
always be declared explicitly. If they are
not explicitly declared a warning message
is issued, and the BUILTIN attribute is
assumed.

INITIAL Attrikute

The length of the INITIAL-list for a
character-string array is restricted by the
following formula:

NC # LE + 14 * NF < NI
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where

NC = the number of constants in the
INITIAL-list

LE = the length of one array element

NF = the number of iteration factors

NI = 1500 (if 10K are available to the
compiler)

18000 (if 46K are availakle to the
compiler)

Consider the following example:

DECLARE CH(10) CHARACTER(250) INITIAL
(N (2)*'a*,'B",(2)°C','D*,"E",'F',
'G"'H');

The INITIAL-list in the above DECLARE
statement contains eight constants and one
iteration factor. String repetition fac-
tors (as in (2)'A' and (2)°C*) are not

counted. The length of one array element
is 250.

Applicaticn of the above formula yields
a result of 2014 which is in error if NI =
1500.

KEY Condition

The KEY condition will not be raised for
REGIONAL files if an attempt is made to add
a duplicate key by a WRITE statement.

Labels

The total number of labels for all remote
FORMAT statements in an external procedure
must not exceed 127. This restriction is
independent of the size of the available
background program area.

Since environmental information is
assigned to a label variable during assign-
ment, a static label variable must ke
initialized each time a procedure is

| activated.

e S

The statement PUT LIST(NULL); - where NULL
is declared as the built-in function - will
not be diagnosed as an error, but will be
executed giving unpredictable output data.

Internal names:

The maximum number of names in all DECLARE
statements of a program block is 3048. The
maximum number of names given all its
attributes by default is 3048.
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Note: The above restrictions are applic-
able only if the source program is compiled
on a 16K system. The restrictions are
eased considerably with the availability of
additional core storage.

External names:
The number of external names must not

1 'S -V
........... Names c<f external structures

count as two names. This restriction is
independent of the size of the available
background program area.

Note: The number 255 includes the nares of
all library subroutines used by this
external procedure.

Total number of names:
The total number of distinct internal and

external names in a source program must not
exceed 32,000. This restriction is inde-
pendent of the size of the available
background

Nesting I/0 Statements

While an I/C statement is active, no other
1/0 statement must be activated (GET and
PUT STRING are considered I/C statements in
this connection). Thus, in the following
example the second PUT statement is not
allowed since it is 'nested' in the first
one.

PUT FILE (X) EDIT (FUNCTI(PAR1,PARZ2,e...)
(format list);

FUNCT: PROCEDURE (PARA1l,PARAZ,....)
RETURNS (CHAR(120));
DCL Y CHAR (120);

PUT STRING (Y) EDIT (data list)
list);

(format

RETURN (Y);
END FUNCT;

ON_Statement

If the condition of the ON statement is
CONVERSION, ENDFILE, or KEY, the action
must not be the null statement. A prefix
is not allowed in an ON statement.

ON ENDFILE must not be specified with
default files. When a program uses an
implicit file declaraticon, such as GET FILE
LIST (A,B,C); it is not possible to use ON
ENDFILE (SYSIN). Therefcre, when the END-
FILE condition is raised, a message occurs,
and the job 1is cancelled.



When a key error occurs in a WRITE sta-
tement, the KEY condition is raised during
execution of the current statement or the
next I/0 operation.

The standard system action for FIXEDO-

VERFLOW is corment and raise the ERROR
condition.

PAGESIZE Option

The default condition is the size specified
by the 1line count of the system.

Parameters

The number of distinct parameters of a pro-
cedure must nct exceed 12. The same para-
meter appearing in a number of parameter
lists of the same procedure (one PROCEDURE
statement and several ENTRY statements,
each with parameter lists) is considered as
only one parameter.

Entry name parameters must be explicitly
declared with the ENTRY attribute.

PICTURE Attribute

A PICTURE specification must have at least
one PICTURE character other than M, Vv, K,
or G. Arithmetic pictures must not have
more than 32 characters excluding M, V, K,
and G. PICTURE character strings must not
have more than 255 characters. A PICTURE
character preceded by the replication fac-
tor k is considered as k PICTURE
characters.

PICTURE Data

Data declared with the PICTURE attribute
must not have more than 15 digit-characters
for numeric fixed-point data and 16 digit-
characters for the mantissa and two for the
exponent of numeric floating-point data.

Pictures with the £fill character * pre-
ceded or followed by one of the characters
+, -, S, or § cause these characters to be
replaced by * when the variable has a value
of zero. Similarly, CR or DB are replaced
by *¥%*,

The picture character B is implemented
as a conditional insertion character when
used in conjunction with a drifting
character.

Procedure Default Condition

The default condition for all procedures
excluding built-in functions and likrary
subroutines is IRREDUCIBLE. The default
condition for all data is ABNORMAL in the
DOS/TOS PL/I compiler.

Appendix K.

The PL/I Subset language does not have
the attributes REDUCIBLE, IRREDUCIBLE,
NORMAL, and ABNORMAL. Therefore, the user
should familiarize himself with these items
1f he wishes to run programs written in the
PL/I Subset language under CS control. Fcr
details on these attributes see the SRL
publication IBM System/360, Operating Sys-
tem, PL/I(F) Language Reference Manual,
Crder No. GC28-8201.

PROCEDURE_ Statement

The CPTIONS attribute permits an options
list, the form of which is (MAIN ¢,
ONSYSLOG]). The MAIN option specifies this
procedure to be the initial procedure. The
ONSYSLOG opticn specifies that all output
as a result of action taken due to an ON
condition is to be printed on the device
assigned to SYSLCG. If both options are
used, they must appear in the order given
above. Procedures declared with the
OPTIONS attrikute cannot ke called from
other procedures.

Put Statement

Refer to GET Statement.

Qualified Names

If a qualified name is truncated on the
right, the remaining part of the qualified
name must be unique. For example, in the
structure

DECLARE 1 ATR,
2 A1,
3 B1,
3 B2,
4 D1,
4 D2,
2 A2,
3 B1,
4 D3,
4 D4,
3 B3;

the qualification ATR.B1.D3 is not allowed
since ATR.B1 is not unique. The correct
qualification would be ATR.A2.B1.D3. Ambi-
guous names may not be flagged by the com-
piler, and the code produced for such ambi-
guous references is unpredictable.

Repetition Factor

A repetition factor must ke an unsigned
decimal integer. Its length is restricted
to three digits. 1Its value must not exceed
255. The two examples below are in error:

DECLARE A PICTURE *(0010)X";
DECLARE B PICTURE ' (260)X';

No embedded blanks are allowed in the
repetition factor. E.g. DECLARE C PICTURE
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*(1 2)9'; is dinvalid. dowever, preceding
or following blanks are allowed, as e.g. in
DECLARE D PICTURE'( 4)X*;

Declaration of a scale factor is permitted
only with decimal fixed-point data. It may
range between 0 and 15 and must be
unsigned. :

The total number of identifiers, constants,
and delimiters (excluding insignificant
blanks and ccmments) contained in a state-
ment must not exceed 230.

The number of different identifiers and
constants (excluding constants not con-
tained in an expression) is limited tc 90

for each statement.
Note: The above restrictions are applic-
able only if the program is compiled on a
16K system. Each additional 4K availakble
to the compiler allows an equivalent

Structure Declarations

The maximum logical depth of a structure is
8. The maximum level number is 255. The
number of names in a structure is
restricted to 62, if 10K are available to
the compiler (766 if 48K are availatle).

la2

This includes the major-structure name,
minor-structure name(s), and structure-
element names.

Structures (level numbers)

Any embedded blanks in level numbers will
be deleted from the number string during
compilaticn and nc errcr message will be
given. Level numbers may only be factored
for elements of a structure, i.e., if fac-
torization occurs in a structure declara-
tion, the corresponding items are reco-

gnized as structure elerents.

For example, in the declaration

B, C, Dy E, F and G will all be assumed to
be elements of structure A, and will be
assigned the logical level 2.

In order to obtain the structure

DCL 1 A,
2 B,

2 C,

2 D,

3 E

3 F

3G

€

~ w

the declaration of D must be removed from
the factorization brackets. H1



Appendix L. Programming Examples

Conversion of Numbers in Ch ter Forn
Into Binary Numbers H Hharacter Torm

The example in Figure 70 (encircled numbers
are used for reference purposes only) shows

how numbers in character form may be con-
l w2 BOUR  BINART (31) FIXED, verted into binary numbers. For this pur-
pose the time is used.

~ PUT EDIT ('HOUR','MIN','SEC','HULL',Y) Note, however, that the example shows
*@ (SKIP,X(3) ,A(4),X(2),2(3),X(2),A2(3), machine-dependent programming and was cho-

X(2) oA () ,SKIP,F(6) (F (3) ,F () F(6)) sen for illustration purposes only.

The current time is okbtained with the

t A . DEY) 31 TIME built-in function (@) which returns a
@ ’ character string of length nine, in the
2 AH CHARACTER (2), 3
2 AN CHABACTER (2). form hhmmssttt, where:

2 AS CHARACTER (2), .
- 2 AMI caAmcun}p hh is the current hou; of the day
o mm is the number of minutes
ss 1s the number of seconds
ttt is the number of milliseconds in

machine-dependent increments

Through the use of the STRING pseudo-
+@| HOUR1 BIN PIXED(31), ’ variable the time (nine characters) is

. assigned piece by piece to the elements of
X (@ (the lengths of the pieces being

© BIRLE B . determined by the lengths of the elements
1 STRING (X) =TIME; in X).
(4)1 1= '0000111100001111'B ;
9 : g =3N§P§?(“ )3 Take, for example, the time
AM AMI
(8) 1 B1=SUBSTR (H, 1,8) ; lezs130%0 (BP-M., 2::')“”"" 19 seconds, and
(7)! B2=SUBSTR(H,9,8 }; AH AS millisec
®' o s 1
To convert from character to binary, the
UNSPEC built-in functicn () is used which
returns a bit string that is the internal
representation of a given value. Thus, the
characters '1' and '6' would be represented
as
1 ond 110
Figure 70. Conversion of Numbers in zone portion zone portion
Character Form to Binary
Numbers
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To eliminate the zone portion of the
characters, a mask is used and "anded"
with the binary representation of the
characters '1' and '6' (9 :

. Although the first byte of H now would
contain binary one and the second binary
six, the value of H would not be sixteen.
To obtain an actual value of binary six-
teen, the following is done:

The SUBSTR built-in function is used to
(a) extract the first eight bits of H
{which would be '00000001') which are
assigned to Bl (® and (b) extract the
second. eight ‘bits ('00000110') which are

agssigned to B2 (7). Then the valne of R1
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is multiplied by ten {(which would yield a
value of ten) and the value of B2 (six) is
added (giving a total of sixteen).

The result must have a precision of

21 e A s vy A~ Al v~ on 19T Ay Faw
J1 aClording. To uhe precisicn ruigs Iox

binary multiplication ( (9 and @9, if

L truncation is to be avoided.

The method that is used to convert the
hours is also used to convert the minutes,
seconds, and milliseconds. The results are
returned to the invoking procedure which
prints them in the following form :

HOUR MIN SEC MULL
16 33 8 960
HOUR MIN SEC MULL
16 33 9 80
HOUR MIN SEC MULL
16 33 9 220
HOUR MIN SEC MULL
16 33 9 360

HQUR MIN SEC mull



Storing And Retrieving Statistical Data how volumes of statistical data that are
too large to fit in core storage may be
The example in Figure 71 (encircled numbers stored on disk and retrieved.

are used for reference purposes only) shows

~
~

JOB STATLAB BEGIN OF JOB

ASSGH SYS009,X’291’ LOGICAL DEVICE ADDRESS IS
ASSIGNED TO PHYSICAL DEVICE (SEE ENV ATTRIBUTE)

DLBL STATLI,’LAB 6 DATA FILE’,O,SD

STATLI = FILENAME USED IN PROGRAM

'LAB 6 DATA FILE'=IDENTIFICATION OF DATA SET ON DISK
O MEANS THAT THE FILE MAY BE OVERWRITTEN ANY TIME

SD INDICATES A SEQUENTIAL DISK FILE

EXTENT SYS009,PLIDO3,1,0,1800,40

SYS009 = LOGICAL ADDRESS OF EXTENT (SEE ENV ATTRIBUTE)
PLIDO3 = SERIAL NUMBER OF VOLUME TO WHICH EXTENT BELONGS
1 INDICATES A DATA AREA

O = EXTENT SEQUENCE NUMBER

1800 = RELATIVE TRACK NUMBER (TRACK O OF CYLINDER 180}
40 = NUMBER OF TRACKS THAT MAY BE USED

ASSGN SYS010,X’291’

// DLBL STATLA 'LAB 6 DATA FILE’,0,SD

// EXTENT SYSO10,PL1DO3,1,0,1800,40

// OPTION LINK,LIST,SYM,ERRS,60C,NODECK,LISTX, DUMP

// EXEC PL/I EXECUTION IS INITIATED

~
~

~ ~ Nk
Jk*k*k **\15*#*\*

DECLARE 1 X,
(:)I 2 XX(10) FLOAT BINARY (21),
21

2 Y7(10) FLOAT BINAR

1 TO 500;
1 T0 10;

1) INTO (X);

Figure 71. Storing And Retrieving Statistical Data
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The program creates 5000 values (1)
which are stored on disk in groups of 10
values each ((2) and (@ ). For this pur-
pose a nested DO-group is used (D .

The same_data is then retrieved again
from disk @ and printed in the form shown
in Figure 72 ®
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Creating And Retrieving a REGIONAL(1) File

The program shown in Figure 73 (encircled
numbers are used for reference purposes
only) shows how a REGIONAL(1) file (@ may
be created and retrieved from disk.
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// J0B CLEAR
// ASSGN SYS011,X'291° ]

/7 DLBL UOUT, 'CLASS'.OOO
EXTENT SYSO11 PLILC03,1,0,1500,5
// S\ Job Control Statements

/ EXEC CLRDSK
@ 4 /fo Clear And

Preformat Disk Area

CLEAR DISK UTILITY /
UTILITY CONTROL CARLS /
// UCL B=(K=0,0=C80) ,X'40",ON |
// END )

SPECIFIED PARANMETERS
KEY LEWGTE - 0
DATA LENGTH - 080

| FILL CHARACTER - X'UO'

! DECLARE
OPEN PIL

@fwarm FILE (CLASS) FROM (X) KEYFROM (IREC)

(0)! READ FILE (CLASSI) INTO (X) KEY (IREC);

Figure 73. Creating And Retrieving a REGIONAL(1) File
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Before a REGIONAL(1) file can be
created, the extents used by the file must
be preformatted by the DOS Clear Utility
program (), which creates dummy records
that contain a string filled with user-
defined characters é% .« Only wvhen the disk
area preformatted, can the REGIONAL(1l) file
actually be created with the OUTPUT attri-
bute @ .

Each record in the file has a length of
80 characters (® and (). The key ®
which must be declared as a numeric-
character variable with the attributes
PICTURE' (8)9' is not contained in the reco-
rd; it is not written on disk, but only
indicates the relative number of the record
in the file. The first record in a
REGIONAL(1) file always has the relative
record number 0 (@ and ). The key
used to identify the record on disk must be
specified in the KEYFROM option (9 of the
WRITE statement, or in the KEY option
of the READ statement.

Printed, the records of the program
shown in Figure 73 would look as shown in

Figure 74.
123456789 0123456789
123456789 4123456789
123456789 8123456789
123456789 12123456789
123456789 16123456789
123456789 20123856789
123456789 24123456789
123456789 28123456789
123456789 0123456789
123456789 4123456789
123456789 8123456789
123456789 12123456789
123456789 16123456789
123456789 20123456789
123456789 24123456789
123456789 28123456789

Figure 74. Program Output of FTEST
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Creating and Updating a Sequential
Disk File

The three programs shown in Figures 75
through 77 (encircled numbers are used for
reference purposes only) will create a
file, update the file, and punch the file
back onto cards. It is a sequential file.
The input is also sequential.

The program shown in Figure 75 creates a
sequential disk file whose records are
80 bytes long. The input for this file is
furnished by presorted cards (@ . The
records on the cards are just read 3) and
written onto disk as they are.

In the program shown in Figure 76 the
data on disk created in the first program
is updated (@) . Input for any updates is
furnished by other pre-sorted cards @D.

The information that is processed con-
cerns college students, their credit hours,
grade points, etc. (@ . The updates
reflect changes during a semester.

The update process is as follows: Stu-
dent identification (ID) on card records

are compared with student ID on
disk records. If a disk record ID is
smaller than the corresponding card ID, a

is read in ® , @ If the
ID numbers are equal, the disk record is
updated depending on the code of the card
file record. The codes may be one of the
following:

ecord

ular_ hours and grade

MK

o
[}
1

concerns only r
point changes (

oo

L]
1
]

ﬂs,¥,l" total hours attempted
)

N -- 6cerns credit hours (@ @

P -~ concerns probation ( @ . ‘. . )

A -- copgerns _Qnly attempt to change hours
(@. . @

G -

congerns _hours _towards graduation
(@, @ @

When updated, the record is written back
onto disk (25) . ID errors (26) and data
errors (27) “Ere signalled by Printing then
out. The third program (shown in Figure
77) reads the data on disk (@ -and @)
and punches them, as they are (@, into
cards @ .

// JOB CUMBUILD

// DLBL 1JSY¥S10, 'DATA-FILE'

/7 BEXTENT SISC lU,Lu.suC?;':,Q'.ESGQ,.?SG
// ASSGN SYsS(010,X%291¢?

// EXEC PL/I

®
@

@ |;'RE‘A'D:
@'

// OPTION LINK,SYH,LIST,ERBS,60C,NODECK,LISTI

"CECLARE 'IJ'szs'w PILE OUTPOT RECORD EOFFERED
ENVIRONMENT (MEDIUM (SYS010,2311) F(80) BUFFERS (2));
DECLARE CUMCARD FILE INPUT RECORD

) FI80)) ;5

READ FILE (CUMCARD) INTO (SEMGRADECARDS) ;
WRITE FILE(IJSYS10) FROM (SEMGRADECARLS) ;

Figure 75. Creation of Sequential Disk File
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// JOB CUMUPDT

// OPTION LINK,SYM,ERRS,60C,NODECK,LIST,LISTX
// ASSGN S1sS01C,X'291!

// DLBL 1JSYS10,'DATA-FILE'

// EXTENT SYsS010,PLIDO3,1,0,1500,250

// EXEC PL/I

0 *MDECLARE 1J5YS10 FILE UPDATE RECORD
ENVIRONMENT (MEDIUM (SYS010,2311) F(80));

(:) DECLARE CUMCARD FILE INPUT STREAM
NVIRONMENT (MEDIUM (
r

2 SEMHOURSATTEMPTED PICTURE '99V9°',
2 SEMHOURSOFNOCREDIT PICTURE '99',
2 SEMGRADEPOINTS PICTURE '99V9',
2 SEMGRADEPOINTAVE PICTURE '9V999+,
2 TOTHOURSATTEMPTED PICTURE '999V9’',
2 TOTHOURSOFNOCREDIT PICTURE '99',
2 TOTGRADEPOINTS PICTURE '999V9°',
2 CUMULATIVEGRADEPOINTAVE PICTURE '9V999',
2 TOTHOURSTOWARDGRADUATION PICTURE '999V9',
2 SEMHOURSOFFORGGRADES PICTURE '99',

<:> 2 MAJOR PICTURE '999°',
2 MARITALSTATUS PICTURE '9°',
2 ADVISOR PICTURE '999°',
2 CLASSIFICATION PICTURE '9',
2 COLLEGE PICTURE '9',
2 SEX PICTURE '9',
2 STUDENTIDNUMBER PICTURE '99999',
2 STUDENTALPHANUMBER PICTURE '99999',
2 SEM PICTURE '9',
2 YEAR PICTURE '99',
2 AFFILIATION : PICTURE '9',
2 STUDENTNAME CHARACTER (23) ,

ON RACTER (

GRADE POINTS ARE OF FORM R+3 0 +9. 0 (LETTER, F9 0 FlO 0)
R CARDS ARE REGULAR HOURS, GRADE POINTS CHANGES.
F GRADE CARDS MAY BE POSITIVE OR NEGATIVE AND ONLY AFFECT TOTAL
HOURS ATTEMPTED. NO-CREDIT CARDS ARE OF THE CHANGE NO HOURS
ONLY AND ARE OF THE FORM N3.0 (LETTER, F9.0) */
/* A = CHANGE HOURS ATTEMPTED ONLY. */
/* G = CHANGE HOURS TO GRADUATION ONLY. */
: ; OF LAST NAME ON FILE. */
LAST RAME ON CARD. +/
'23(56?8901236567890 *5
0.

}
~ GET EDIT (ID, CNAME, DUMMY) (COLUMN(l) F(5),A(2),A(3)) ;
U OMMME = CNAME;

ROIBIE),

©

Figure 76. Updating Sequential Disk File (1 of 3)
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oD = ID}
NEWCARD: v :
(:)lLoop READ FILE (IJSYS10) INTO (SEMGRADECARDS);
PHANE = SUBSTR ([STUDENTNANE, 1,2):
| IF STUDENTIDNUMBER = ID THEN GO TO UPDATE;
gggl ELSE IF STUDENTIDNUMBER ¢ ID THEN GO TO LOOP;
ELSE DO; -
PUT EDIT (¢ Si"ﬁi‘:ﬁ ®T ID nwﬁ rxi«i' .S‘i‘ﬁ
* CaRD ID WUSBEE' ,Ib )
PUT EDIT (*#03$S4sssssnasssnnosnest) |
GG T0 CHECKNEXITCARD;
BND; by .
/% CHECK PIRST THO LBTTERS 0? Sfﬁﬁt’! LiST : _
UEDATE: IF FPEABE -= CEANE THEN GO T@ Iﬁ!!&ﬂi e
PUT EDI? {STUDERTNABE) (SXIP(2}.4) :
PUT EDIT {* BRFORZ ﬁPDl!!'}(SKI?.&’.' ;- y
PUT BDIT (* ID',ID,' ALEHA',CHANR,* m “3“33‘-
TOTHOURSATTEEFTED, t HBS. RCYy .
TOTHOURSOPNQCREDIT, * GRADE 1"”
' HRS. T0.6RAD.', !ﬁfﬁﬂﬁas*o*lanﬁ&ﬁﬁﬁ&fx;
Yy { A, FL6) ,A,h{3) A TS, 1},3,?(
/% SCAY REST OF CARD AND DPDATE PFILE
NEXTDATA: GET EDIT {SIGNH) {3(1}}:

muumzm, o,

| IF SIGN = 'R*' THEN GQ TO HOURS;

| IF SIGN = *F' THEN GO TO FGRADE;

i IF SIGN = 'N' THEN GO TO NOCREDIT:
i IF SIGN = *P" THEN GO TO PROBATION:
| IF SIGN = 'A' THEN GO TO ATTHOURS;
| IF SIGN = *'G' THEN GO TO GRADHOURS;

IP SIGN == ¢ ¢ THER GO T0 DATABRESOR; BLSE GO 10 CHECEREIN

HOU?S: GET EDIT (CREDITHOURS,GRADEPOINTS) (F(9,0),F(10,0))
TOTHOURSATTEMPTEL = TOTHOURSATTEMPTEL + CREDITHOURS;
TOTGRADEPOINTS = TOTGRADEPOINTS + GRADEPOINTS;
TOTHOURSTOWARDGRALDUATION = TOTHOURSTOWARDGRADUATION

+CREDITHOURS;

GO TO NEXTDATA;

FGRADE: GET EDIT (CREDITHOURS) (P (9,0));

TOTHOURSATTEMPTED = TOTHOURSATTEMPTED

+ CREDITHOURS;

GO TO NEXTDATA;

NOCREDIT: GET EDIT (CREDITHOURS) (F(9,0)):
TOTHOURSOFNOCREDIT = TOTHOURSOFNOCREDIT + CREDITHOUORS;
TOTHOURSATTEMPTED=TOTHOURSATTEMPTED + CREDITHOURS;
TOTHOURSTOWARDGRADUATION=TOTHOURSTOWARDGRADUATION+CREDITHOURS;
GO TO NEXTDATA;

PROBATION: CONTROLCODE='5";
GET EDIT (DUMMI) (F(9,0));
GO TO NEXTDATA;

ATTHOURS: GET EDIT (CREDITHOURS,GRADEPOINTS) (F(9,0),F(10,0)):
TOTHOURSATTEMPTED = TOTHOURSATTEMPTED + CREDITHOURS;
GO TO NEXTDATA;

® @ © @ ©EE™

Figure 76. Updating Sequential Disk File (2 of 3)




|COBRECTFILE:

: ’
@9 |D'-STUDENTIDNUNBER,' FILE ALPHA',FNABE)
(SK1P,A,F(6),A,A(3) ,A,F(6) ,A,A(3));

GO TO NEWCARD;

DATAERROR: PUT EDIT (* DATA ERROR, UPDATE ID',ID,°

(SKIP,A,F(6),A,A(3));
GO TO NEWCARD;

GRADHOURS: GET EDIT (CREDITHOURS,GRALEPOINTS) (F(9,0),F(10,0));
CZ? TOTHOURSTOWARDGRADUATICN = TOTHOURSTOWARDGRADUATION
+CREDITHOURS;
@ GO TO NEXTDATA;

ALPHA' ,CNANME)

Figure 76. Updating Sequential Disk File (3 of 3)

// JOB CUMPCH

// ASSGN SYS01C,X'291"

// DLBL IJSYS1C

// BXTENT SYS010,PLID03,1,0,1500,250

// OPTION LINK,SYM,LIST,ERRS,60C,NODECK,LISTX
// EXEC PL/I

DECLARE IJSYS10 FILE INPUT RECORD
BUFFERED

DECLARE CUMCARD FILE OUTPUT RECORD
BUFFERED

ENVIRONMENT (MEDIUM(SY3010,2311) F(80) BUFFERS (2));

ENVIRONMENT (MEDIUM (SYSPCH,2540) F(80) BUFFERS (2))

Figure 77. Punching Disk Data Into Cards
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The DO WHILE Statement

The program shown in Figure 78 shows how

......... + 172 + 173 ¢ 174 +
1/5 + ... may be computed using the DO
WHILE statement.

WHILE: PROCEDURE CPTIONS {(MAIN);

SUM=1;

N=1;

DO WHILE {(i/N > 1.E-3%3S0UM):;

N=N+1;

SUM=SUM+1/N;

END;

PUT LIST(SUM,N);

END;

Figure 78. Example Illustrating The Use of

The DO WHILE Statement

Using The Console For Communications

The example in Figure 79 (encircled numbers
are used for reference purposes only) shows

clerenc Sl pos=es

154

how the console may be used for communica-
tion with a program.

Four files are used: a tape input file

, a_tape output file (@, a card output
file » and a print file (no declaration,
default). The input from the tape input
file may be written on tare, punched into
cards, or printed. The answer as to what
is to be done; must be given by the opera-
tor using the console C; . The operator
has to type any combinaticn of "PRINT",
"COPY", or "PUNCH".

The answer is then scanned by the pro-
gram to determine first whether COPY 5 ,
then whether PRINT (), and finally whether
puNCH (O Las becn returned. If the reply
that is searched for is not found in
ANSWER, 0 is returned by the INDEX built-in
function.

Depending on the answer of the operator,
the input is written onto tigg ® , punched
1 )

a0 .

into cards GD

KL=

NY nrinted
QY prainTed



/7 ‘JOB MON_i3

* PAUSE READY TAPES MASTER ON 180
// BASSGN SYSC1C,X'182'

// ASSGN SYS011,X'181¢

/
ACTION NOMAP
/7 EXEC PL/I

UTIL: PROCEDURE OPTIONS (MAIN);

of

NOLABEL) ;
DECLARE CARDOU

DECLARE CARD CHAR({80);

DECLARE ANSWER CHAR (20}

DECLARE (COPYBIT,PRINTBIT, ?E!t

DECLARE LOGIC 0813{33.

ON EBDFILE {TAPRIN) GO TO 9038‘ .
START: '

ABSWER = ¢ 3

COPYBIT = ¢ v

% '} REPLY. {RNSHRR): -
| M=INDEX (ANSWER,'COPY');

i M=INDEX (ANSHER, 'PRINTY);
IF # == 0 THEN PRINTBIT = $1%;
[ M=INDEX (ANSWER,'PUNCH');

OXCIOXO,

OK&Y.

IF COPYBIT = '1/ TH
' OPEN FILE {?Akzaa

IP PUNCHBIT = 17
~ OPEN FILE (C
LOOP: READ FILE EIN

IF COPYBIT = '1’ THEN

WRITE FILE (TAPEOU) FROM (CARD);
IF PUNCHBIT = ‘1’ THEN
® WRITE FILE (CARDOU)
IF PRINTBIT = ’'1’ THEN
PUT EDIT (CARD) (SKIP,A(SQ))i

FROM (CARD);

/ OPTION LINK, LIST,SYM,ERRS,60C,NODECK,LISTI,DUMP

DECLARE TAPEIN FILE RECORD SEQUENTIAL INPUT ENVIRONMENT
(MEDIUM (SY¥s010,2400) CONSECUTIVE F(800,80) BUFFERS (2)

NOLABEL) ;
DECLARE TAPEOU FILE RECORD SEQUENTIAL OUTPUT ENVIRCNMENT
(:) (MEDIUM (SYS011,2u400) CONSECUTIVE F(800,80) BUFFERS (2)

FILE RECORD SEQUENTIAL OUTPUT ENVIRONMENT
{MEDIUM (SYSPCH,2540) CONSECUTIVE F(80) BUFFERS (2)), »

?ﬁ!ﬂ!ﬁi&*r b4
} DISPLAI ('TYPE CONTROL WORDs - PRINT, PUNCH

IFP N ~= O THER COEYBI!"'*§* “ SEROEE B Ea L

: PONCHRIT = v ,.“5
COPY- ANY COHBINATION

Figure 79. Using the Console for Communications

Appendix L. Programming Examples

155



Index

(Where more than one page reference is given, major reference appears first.)
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Control routine, PL/Tlecececescencnacscas 82
CONVERSION conditiONeececesceaccssaees 140,040
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EXAMP1lCe e eeeseaccnsnincncssncennnsces 103
possible combinations oOf..ccceeccacaas 95
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Dimension attribute..ceeceeeceanceeaeasas 138
Direct access methOd.ceacscaneansnsess 29,35
Disk and Tape Operating SYSteMS...sesee.. 10
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-program CoOmmUNiCatiON.eseceasacnvecaas 41
statement exXampleS..ceececacccceccsaa. 39,40
variables....ecsecenenea ceesvcannse- 53,67

Labeled files, link-editingec.iececesc.. U0

Labeled tape fil€S.eeeeeeeeaecnaasas. 36,40

LBLTYP sStatement.cecececscacceasanesceaness U0

Leaf {of overlay treed).i.iceecacecanseeaass 85
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LEAVE OpPtiONee<aceascacenacceanacncasanss 39
Level number (StruCtUreS)ecececcascssees 1U2
Librarian.e.ccecessssnscasacscanssamscseses 11
CONt¥O0l StateMeNntSeaccseasscccancccanas 2U
Library maintenance {(TOSjeeacescsasseceses 20
maint €Nance rUNS..ececccsccescansscsans 2
standard save area (LSSA)eceecescseaes. 58
SUDrOUtineS...cccaeecsacncenccscancananas B
LINK option (OPTION statement)...cevew.. 15
Linkage EQitOY.c.ueenncecesccsananaas 18,10
control StatementSeececacecccccacsaanas 18
PrOGYa3Meeseeoncananonecesnessosavcssemes 18
SLOYAge MAPeeecesssnsanncnncannssas 58,18
Link~editing
foreground pProgramSeceeecscccscescccasss 18
labeled fileS.ieaceansaccsscacasassanneas UO
multiphase foreground programSe.<<.<-<.. 88
OVEYlaYSeeeeeseaacsansscacccanancnnsanee 87
Linking Assembler mOAuleSeecececececeasas UL, U6
T1nk1nﬂ conventionS.:c:csce. uu

LIOCS £3blecciccccccosnscssssnssssnsvensss U1
LIST option (OPTION statement).essseass. 15
List-directed data transSmisSsiONecwesce.. 54
LisSt I/0ececcccsasceacanccassnsasacasas 1UO
Listing of I/0 assignmentS.ececcaccassss 14
Listings, progral.ccesceccececescscacaanass 90
LISTIO statementeccsceececsccsensescoecceess 14U
LISTO option {(PROCESS statementleeceeeses 17
LISTX option (OPTICN statement)......... 15
Locating execution-time errorSeeecececeec.. 58
LODIS MACYOceacsansaoaccacsnceansacancnnas 39
LOG option (OPTION statement)e..ceaases. 15
Logical depth (structures)...acceacc.cc. 66
Logical device addresSS.eeecececcesscannss 12
Logical UnitS..ieececencceccceancanaacnnes 13

Machine featUreS..ceeccessaccccscncannaas b
Machine requirementSeacceccecsccconcacenes 6
Magnetic tape, positioning Ofeseececescees 40
MAIN OpPtiONececceeceacnssancannncanees 1U0,H46
MAIN pProCcedure..ce.eaccensncsancscscasca 46
Mapping (StOrage)..eceecsssccscacccnsnsecas 65
Master indeXeeeceoeccoccscsscacssacannnnee 30
MINSYS option (OPTION statement)........ 15
Module NamMeS.c.cnceceacncacanncscanannass 204
MTC statemeNte..ceescecccceccssacaaes 14,39,40
Multi-extent fil@e.eaeeceeacaccacanaceas 37
Multi-file VOlUME..ceeeeacsocncaneaseanas 39
Multiprogramminge.cececascececsecacaecnenaas 11
Multi-reel fileaeeeacacecccccasnsensnnas 27
Multi-volume fil€eseeaacanasnsanceacanseaas 39

NaMESe e eeaenvenaccsasannancnssncanesesns LU0
Nested bloCKSeaeeteececncacosnnaannssas 137
Nested L/C StatementSeccevecessnsessssns 1U0
NEWVOL library statement.ecececcecacccsececs 26
NOAUTO option (PHASE or ACTION stmt)es.. 20
NODECK option (OPTION statement)..aevae... 15
NODUMP option (OPTION statement)..e.ee.. 15
NOERRS option (OPTION statement)........ 15
NOLINK option (OPTION stateméent)........ 15
NOLIST option (OPTION statement)........ 15
NOLISTO option (PROCESS statement)...... 17
NOLISTX option (OPTION statement)...ee...15
NOLOG option (OPTION statement)eeeeceea.. 15
NOOPT option (PROCESS statement)........ 17
NORMAL attribuUt@.iaceiececaccnscecasnsssss 141
Normalized dat@.c.eaasascscscacssaacanaes 51



NOSTMT option (PROCESS statement)....... 17
NOSYM option (OPTION statement)...c...... 15
NOXREF option (OPTION statement)...ee... 15
NULLesevassanasoasnccsannanannssccacsss 139
Numeric data (Storage)eeececceccecacececes 62
Numeric fields in edit-directed 1I/0.. 51,54

Object code listiNGaeessceecancccacanseece 92
Object MOAUlCeecsecceceracencsccccncnceseas 8
Object-time AiagnoStiCSeeeceacccaceeess 130
Object~time errors (locating).ecciceec... 58
Object-time storage layOUt.seceeeeeceeaes.. 10
Offset table 1listing.ecesseaseccscceases 91,58
ON-CONALitiOoNSeeceneancncancsnccasnss 134,140
ON-condition COMMENtS.sececceanscnscnssass 130
ON StatemeNt.ccecacececosccacanonneesasss 140
ONSYSLOG OPtiON..eeceseacsescencssansnes 141
OPEN statementeceececccecccsccssncscnanseas 36
OPT option {PROCESS statement)ee.eeeece.. 17
Optimization (of compiled coded...eeeea.. 17
OPTION Statement.ecececessnencsecssaneenaes 15
OPTIONS attributecciececiceeaceenceacess 141
Options
supported by job control....cececeeceas. 17
not supported by job control.....eee.. 17
OVerfiow are@iecceececscccceacseacccccacans 30
independenteceeecceccececscccccacasneaanee 37
Overhead.eeecesccccnccancssanssannanss 79,8
overlap, S€eK tiMe.cecscesccccansacnanas 47
Overiapping I/0 OpEratiOnNSecccscscasecss 35
OVErlaYeeaesosscacannencscannnnsaesss 85,511,139
definingececeassaasceccccvesacsananacanse D2
eXAMPlCeeeeencnnanccassannanensnencsen 87
rules FOY USINGeaveasaovenncasnansnsnaen 85

P-format itemS.cceececeacscacacsasasasosns D1
PA3AiNgeccecaceacsnnacscnsecacacasnnscnnesa 05
PAGESIZE OpPtiONecsceceavcascscssnasenss 141
PaYaMEteYSeeanacacsnacconoaccsscnsnscennene 141
Partition, foregrcund/background........ 11
PAUSE sStatemeNt..cceccecascscassascsscsses 16
PHaSEiaecenacnscccnnannnccanseassnsnaas 85,8
108GinNgececenccascsccannccncasenscacacess 86
NAMES.casssscessossssssscnnccansnsne 24,85
PHASE statemente.ceccecacscccenssesanass 19,87
Physical device addresSS.evecececceccceees 12
PICTURE attribUtCicccacescsccanuannnsasas 141
Bt B evenaancnannnnanancenssonscaases 101
specificationSecieacecscacescacessncanas D5
Picture-specified
character StringSeeccececececcesaccaes 62
data (storage).i.ieeceeeneccenceancncaaas 62
DPICTURE variableS.cceceecccscscccencacnae 67
Pictures, use witn stream-oriented
data transSmiSSiON.ecaccececcsssscassaceas D5
PL/I control routine..cccececeeccancaneas 82
Pointer variables.....ceecaccaveacesas 63,67
StOrag€ecceecceeeccsecnanannacsaanssas 03
Positioning of magnetic tapeS..c.ceeee.. U0

Precision (of arithmetic constants)..... 64

Precision {of decimal data)e..ceceeceeas 53
Preformatting REGIONAL filesS........ 28,149
Prime data a7€8c.vcasescsssscacsacsascsas 28
Private relocataple librarye....c.<.... 20,23
Prccedure
contained in relocatable library...... 89
default conditioONeeeecaccacacsacaanassas 181

MOAULEe e e eveeecceaecesnaacananneeaans 3,20
PROCEDURE statementeeecccacecscescasaass 141
PROCESS statementiccecesecceacevcensccceass 16
PROG OPtiONecacacccacncssacacccsncnncnanas 14
Program eXampPleSe..cceecceccceccasanaanes 1843
Program €XPanNSiONececceccscececcceccasees 50
Program segmentatiONeeacecasescecseseasaces 50
Program storage requirementS.eceseeces.. 83
Programmer logical UnitSecececececececsecass 13
Pseudo variableS...cceaasaacaccsnnases 70,96
PUT statemeNteccececaccsscncsacnacsssnssas 141

Qualified NAMeSeseeeaccssnacsscsscancsas 141

Re-assigning logical unitS.ceeesecessesse 13
RECOYJeeeeracaacacananconnncsnsnenccanee 27

LYPeSeeeeceeccacacnsscancassnnancseeas 3l
RECORD CONditiONeececeseeececccccccsssacas 33
Redefinition of attributeS.ececeececcecesss 53
REDUCIBLE attribUt€.caccecascassiacasanas 1U41
REGIONAL fileS.ceaaceancsccsssccssnncannee 27

creating and retrieving a

REGIONAL(1l) fil€.ieecaoeascsevanacass 147

Register usage for linkinge.sicsecoeceees 44

Relative track number..ccececacececeaass 38
Relocatable libra¥y.eeeeaeseewesseas 89,11,24

PriVat@eseeccascsacsscsascansncsnnsasess 20
Remote format iteMeaecacesececccescaceases 139
Remote FORMAT statemeNteaeeccesceeasseeas 139
Repetition faCtOreeecaeceecccasacvaneens 1U1
Repetitive specificatioNeaceveceaceseass 139
Replication factOreseecececsoesasaaaseas 139
REPLY OptiONeeacsccecascccsenncanacss 139,53
RESET StatemenNt.ceccecescscecsaccscaeases 16
REStarting.ceecececscnsssscancsancacesanns U7
Restrictions on PL/I languag€e.eecees=se. 137
Retention periode.ccceccecessocacassss 37,38
RETURN MBCYOecsamesancnsecracscasasenancasa 45
RetuUrning regisSterSecececcwseccccaceceanes 45
Rewind OperatiONececcscescececcscocnseses U0
ROOLceeecacscncssosansccannsansscanncnnns 85
Rounding ON OUtPUt.ceeveeecoscsesscsccss DO
RSTRT StatemeNt.ecceeeecaneececsacaananss U7

SAVEe 3X€Ae.scetescencsancnsasncnnasnaaas U6
SAVE MACYOeeeecacoansnncansosccsnnnsnnses U5
Saving reglSterS.iecacacecccesssosnansaans Ui
Scale factOYeeeieecaeansnascacaasonncasas 1U2
SD (DLBL statement)eeeceececccecsccccacen 37
Secondary entry poOintSe.eccecsececceasscseces 89
Seek time OVerlaP.eeeseecescsccsancsnnsons U7
Segmentation O0f ProgramMS.ssececccessscaecs 50
Self-relocating PrograMS.eccececasceccecacaes 20
Sequence number (file).eeaceceasoccaaaes 39
Sequential access methOdeeccaceccaess 27,35
Serial number (file)ee.eeecececanancacaes 38
SIZE OVerflOWa.ceeceseacccsassssscaneaseese D3
SKIP.iceassocacasoacacsnccsananssanacnans 139
Source
MOAUl e e ceeianeenennccanacnsnanscannes 3
program 1istingeeceeccececscessccescscceees 90
statement library.cececccecscscscensaas 11
text and object programe..ceccceccssecee 83
Split-cylinder techniquUe.e.ecececceveass 34
Split cylinder traCKeeiceeseececeencaasss 38
Standard I/70 asSSigNmMeNntSescececcsecccasseaes 12
Statements (restrictionsS tO0)eeceeececas. 182
Statement formateccececececncaceeases 50,142

Index 159



Statement offset 1listing..eeceeececcessas 92
STATIC data StOrag€ecececccecaccnsceansnnens 63
Static StOrage.cccccececancacensccaaca. 138
Static StOrage arec.cecccceeccccsscsencces 79
STMT option (PROCESS statementleeeeece.. 17
Storage layoUf.e.cecececceaccncencaannas 10
Storage mapping
AYYAYSeeaacscasncnsscancnsaansanseannnas 09
element Jat@.eceeciecenenecceacacnanaeanes 65
SErUCEUIeS . cuesenaaccnnnneccancannsnes 66
Storage reguirements
for bilock prologue-......-:ccccccscssss 81
for compilatioNececesceccccencacccaannes 18
for data@eeeeeeereaceecnnncecacacnaanas 60
for dynamicC StOrag@eceaceee=ecsaaccessas 80
examples fOor cCOmMpUtinGicecescecsass 83,87
fOr I/0cceceaccenancncsncnsnnasscancas 12
for PL/I control routin@e..ceeeececeecea. 82
for program exXpanSiONec.scecessscscsss 50
for static storage..... Y ° ]
for subroutineS..cieecececnccccncannennces 70
STREAM files (blocksize options)....... 137
String data, storage Of.c.cecacicenacaa. 62
STRING pseudo-variable.......c.ecceeaa. 143
Stringency level.iieeeeeseceacacceesss 66,67
StrUCTUT . ciceceeenencnnaccccsnacacnnnes 51
declaratioNe.ceeececcacaccesecaaceses 142
external i L. .iicccieiecncaccrnacensnas 140
Jevel NUMDEYS.ccecnceacccccacacnanaas 142
MAPPINGearccesanancaansacanaceannsss 66,51
MAPPING TUlE@S.ceeescaceccscnnsasannnee 67
maximum GepPtheceeccesccscacscsconsanan 142
maximum level NUINDer..ecoeceesanaannss 1U2
STXIT MACIDeevocnsccasccsascscscsssacsances UB
Subroutine calls, implied..ccceaneaess 96,70
Subroutine storage requirementS.....<.... 70
Subroutines, (called by I/0
statements) cuceeenecsearsnccsanennscnnss 71
CONVEYSiONieeseeceenennnannan “eeaeena. 93
SUBSTR built-in functionN..eieceaccacass 144
SUPEIViSOT.eeenceeasennacsnnssasscacnssa 10
Symbol table 1istingeeeceeeececscceseeass 90
Symbolic unit...... . ¥
SYM option (OPTION statement)...ceceeeeassas 15
SYS OPtiONeceececnnsacacscsaccnnnseanssaa 1l
SYSCLBueeneacaanaacan eessessssaneseas 12,13
SYSINwceraenonamseancacnnnaannaans 13,36,78
SYSIPTeeeuasassasocnccnacncanannnansas 12,13
SYSLNKeweeenoanasssnoesacvannnaennens 12,13
assignments fOreieieeceeencecnanensaaes 19
SYSLOGeeeanoeceascancannssnnscaneesas 12,13
SYSLSTeeeaaecsanacsancnaasssncnanansns 12,13
SYSOUT wecensanssovanascsncssncansasssnsas 12
SYSPCHeveeascseancsonssncssnanannansnas 12,13

SVSDRTNT 36'78

s 12,13

SYSRDRueeaaccosecnasnscansanssasnnnas
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SYSRESeeesecensascssnencsnasananncesesas 13
SYSRLBuecacecaascsnncacnacanccansanasccann 20
SYS001-003. cenenceevecnnnsonnnacnaanans 12,13
System cOntrol ProOgYaMSeeecececssesecesass 11
System files

assignment to disSKeeceecenoesencanaeas U2
System logical UnitSeececeesncesccsss 12,13
System Service ProgramSe«ceesecscsssesss 11
System UNitSe.esececsnscsencnannnnnnancans 78

Tab control tablei.iceccscasncsscncacanscas Dl
Tab POSitiONSeaceeacncacacseneccacsasaaas Sb

Tape
drive control operatiONececccscccennes 39
file pProcessSinNgeccecececececaccaccaanas U0
1abelScasecevscacenacnncasccasnnnnanns 36
Terminology (basicC)ececcecscccceccacsocees 8
TIME . eeeoecacasancscnanacnsaasaenass 143,139
TLBL sStatement.cscscecacecsscacnacacsess 38
TPLAB statement....cccccccscsccscnacnnns 37
TRACINGeworcasenscesczsczsssscassssnasssss 20
TYr8CKeeeeaeannsccncocnonasansensocsncccs 33
indeX.ieeeecaasanasancsacaasncaansnsaas 30
NUMbEr Of.ceeceacacanscascccnccsaceanas 38
Trailer labeleceececaacscncscscacscacasanne 36
Tree sStrucCtUre..cecccccceacecacccancaseas 86

UA OpPLiONacessceceasssasncansssnncennaas 1
UCL statement..c.ciceeeaceceacecnnscncsnacen 29
UNALIGNEDe cccevoevacvassacsccsccnnssnses 137
Unassigning (logical units)eeecessascsaes 13
UNBUFFERED attribut€.c.ceccececcsencaecass 35
Undefined recOrdScccesececsceansccanneass 35
UNITS OptiONeceeseacecsnceccccaanscnnaes 1l
Unlabeled f1l€Seesesvwcacaccsccessncaane 33
Unlabeled tape fileS.weecasccscansacaacs U0
UNSPECaeaecsancccncssascsscasannscncnsanss DL
Updating (sequential disk file)........ 150
UPST byte.iiviciuecanmunna esesescneeae 16,25
UPSI statement...cecvacesasscascasseces 16,25
User Program Switch IndicatOrei.ece.ceee.. 16

V OPtiONeeecnecenneecsacssncnanasnaneses 137
Variable blocked reCOrdS.cececcecceceseass 3l
Variable unblocked recOrdS.ceeccsassscaes 35
Version NUmMber.....casesccccassscccasnsss 39
VOL statementeecececaencsncecccsnasacseas 37
VOlUME.eneteencacnasasnscssacasansnnccens 36
labeliceeiceiccancnnnccancsanacannnnasae 36
serial NUMbere.eceeescccasnnssseses 36,37
Sequence NUMbEere..eecscecececcsnsacsocaass 39
Table of Contents (VIOC).eeaceaaeass 36,41
VIOC . eeaeaccsncnsasaenssnanasssncavasens 36,41

XREF option {OPTION) statemeNteeceeecev.. 15
XTENT statement.cceeeccccnsancsansncencas 37
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