


















































































































































































































































































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

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

Bit arguments must not be used with the 
UN SPEC built-in function. 

Character strings may have a length between 
1 and 255. 

PL/I 

1. A GOTO statement which branches direct­
ly into an iterative DO loop will n21 
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 

in this Appendix). 

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

Refer also to __ 
!iQi1ilY in the publication 
DOS/TOS PL/I Subset Reference Manual, Order 

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. 

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 64K. 

Data aggregates: 
Each individual data aggregate must be less 
than 32K. 
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Decimal fixed-point numbers may have a 
length between 1 and 15 digits. This also 
applies to all intermediate results in 
decimal fixed-point form. 

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

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 

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

One declaration-unit is deligited by 

• the keyword DECLARE and a semicolon, or 

• the keyword DECLARE and a first-level 
comma, or 

• two first-level commas. or 

• a first-level comma and a seroicolon. 

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

DECLARE (X FIXED. D FLOAT) STATIC, 
fA 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. 

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. 

The number of dimensions is 3. 
Each bound must be an unsigned i,nteger less 
than 32.768. The dimension attribute may 
be factored. 



DISPLAY statement 
---------~-------

The result in the message expression in the 
DISPL~Y 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 ~EE~ng~!_~~_ 
~fQg!~~~!n9-~~~~E!~~. "Using The Console 
For Communications". 

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 §~!~~~te~~n~. 

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

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. 

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

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). 

Replication factors: 
rhe 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 
limited to 2. 

Format constants: 
The format constants must be such that w, 
d, Sf 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. A 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. 

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 tbe total number 
of repetitive specifications in GET and PUT 
statements are restricted to 11. 

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

!~_~~§,~iQ9 

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

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

!~!~·!~!:_!1~~fi!:~~~ 

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 

NP the number of iteration factors 

NI 1500 (if 10K are available to 
compiler) 

18000 (if 46K are ~ ..... ~..;, _ 1,....1 _ .L_ 
QVQ..L.LCl.l.J..LC \..U 

compiler) 

Consider the following example: 

the 

.Ll..._ 
\..u\:: 

DE~LARE CH(10) CHARACTER(250) INITIAL 
«3)(2)'A','B",(2)'C','D','E','P', 
'G','H I

): 

The INITI~L-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. 

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

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

~~Qg!.~ 

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 avai~able 
background program area. 

since environmental information is 
assigned to a !~Qgl_!~~!!bl~ during assign­
ment, a static label variable must be 
initialized each time a procedure is 

- activated .. 

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 frogram is corr-piled 
on a 16K system. The restrictions are 
eased considerably with the availability of 
additional core storage. 

External names: 
The number of external narres must not 
exceed 255. Names of 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 narres 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 

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

PUT PILE (X) EDIT (FUNCT(PAR1,PAR2, •••. ) 
(format list): 

PUNCT: PROCEDURE (PARA1,PARA2, •••• ) 
RETURNS (CHAR(120»~ 

DCL Y CHAR (120); 

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

RETURN (Y); 
END FUNCT; 

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

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

The standard system action for FIXEDO­
VERFLOW is corrment and raise the ERROR 
condition. 

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

The number of distinct parameters of a pro­
cedure must not 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 parareeter. 

Entry name parameters mu~t be explicitly 
declared with the ENTRY attribute. 

~ PICTURE specification must have at least 
one FICTURE character other than M, V, 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. 

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. 

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

The PL/I Subset language does not have 
the attributes REDUCIBLE, IRREDUCIBLE~ 
NORMAL. and ABNORMAL. Therefore. the user 
should familiarize himself with these items 
if he wishes to run programs written in the 
PL/I Subset language under OS control. Fer 
details on these .attributes see the SRL 
publication !~~_£Y~!~~~l~QL_QE~!~!in~~ys­
~~~L_~~~!!~l_~~~g~~g~_g~!~~~Q£~_Manu~l, 
Order No. GC28-8201. 

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

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 Al, 

3 Bl, 
3 B2, 

4 Dl, 
4 D2, 

2 A2, 
3 Bl, 

4 D3, 
4 D4, 

3 B3; 

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

g~E~~i~!2n_~~£!2! 

A repetition factor must be an unsigned 
decimal integer. Its length is restricted 
to three digits~ Its 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 invalid. Ho~e~er, 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 
ranqe between 0 and 15 and must be 
unsigned. 

The total number of identifiers, constants, 
and delimiters (excluding insignificant 
blanks and cemments) 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 to 90 
for each statement. 

~2E~: The above restrictions are applic­
able only if the program is compiled ona 
16K system. Each additional 4K available 
to the compiler allows an equivalent 
:increase. 

~E~~£~~~~_Q~£!ar~E!Qg§ 

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 46K are available). 
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This includes the major-structure name~ 
minor-structure name(s), and structure­
element names. 

§E~~£E~f~_i!~y~!_g~~2~~22 

Any embedded blanks in level numbers will 
be deleted from the number string during 
compilation and no errcr message will be 
given. Level numbers may only be factored 
for elements of a structure, i~e~1 if fac­
torizatIon-occurs in a structure declara­
tion, the corresponding items are reco­
gnized as structure eleroents. 

For example, in the declaration 

DCL 1 A, 
2(B,C,D), 
""'t IT"'I T""1 ,.. ... 

J\J:"L',I.:J); 

B, C, D. 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, 
3 G: 

the declaration of D must be removed from 
tne factorization brackets. Hl 



Figure 70. conversion of Numbers in 
Character Form to Binary 
Numbers 

Appendix L. Programming Examples 

Conversion of Numbers in Character Form 
Into Binary Numbers 

The example in Figure 70 (encircled numbers 
are used for reference purposes only) shows 
how numbers in character form may be con­
verted into binary numbers. For this pur­
pose the time is used. 

Note, however, that the example shows 
machine-dependent programming and was cho­
sen for illustration purposes only. 

The current time is obtained with the 
TIME built-in function G) which returns a 
character string of length nine, in the 
form hh~~§§!tt, where: 

hh is the current hour of the day 
mm is the number of minutes 
55 is the number of seconds 
ttt is the number of milliseconds in 
---machine-dependent increments 

Through the use of the STRING pseudo­
variable the time (nine characters) is 
assigned piece by piece to the elements of 
X @ (the lengths of the pieces being 
determined by· the lengths of the elements 
in X). 

Take, for example, the time 

AM AMI 

162319080 -AH AS 

(4 P.M., 23 minutes, 19 seconds, and 
80 millilKonds) 

To convert from character to binary, the 
UNSPEC built-in function ® 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 

r 1 
zone portion 

and T'110 
zone portion 
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-I . To eliminate the zone portion of the 
characters. a mask is used ® and "anded" 

I with the binary representation of the 
I characters • l' and • 6 • ®: 

I I . !!!!~!!!!!~!!~ I I .. ~IIIIUU\NIIII 
II .~~ I 1 6 

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 SUBS~R built-in fu~ction is used to 
Cal extract the first eight bits of H 
(which would be '00000001') which are 
assigned to B1. ® and (b) extract the 
second eight ·bits C'00000110') which are 
=-C!C!;rm.::.~ f-n R? f'7\ _ 'T'h.::.n f-h.::. u=-1n.::. nf= R1 • ----':1 .. -- -- -- ~ - _ .. _ .. ---- .---- -- --
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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 
31 ~ccording to the precision ru~s for 
binary multiplication «2) and ~). if 
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 

HOUR MIN SEC !!lull 



Storing And Retrieving Statistical Data 

The example in Figure 71 (encircled numbers 
are used for reference purposes only) shows 

II JOB STATLAB BEGIN OF JOB 

how volumes of statistical data that are 
too large to fit in core storage may be 
stored on disk and retrieved~ 

II ASSGU SYS009,X'291' LOGICAL DEVICE ADDRESS IS * ASSIGNED TO PHYSICAL DEVICE (SEE EIN ATTRIBUTE) 
II DLBL STATLI,'LAD 6 DATA FI~E',O,SD 
* STATLI = FILEUAME USED IN PROGRAM * ' LAB 6 DATA F.ILE' =IDENTIFlCATION OF DATA SET ON DISK 
* 0 MEANS THAT THE FILE MAY BE OVERWRITTEN Am TIME * SD INDICATES A SEQUENTIAL DISK FILE 
II EXTENT SYSOO9,PLlD03,1,0,1800,40 * SYSOO9 = LOGICAL ADDRESS OF EXTENT (SEE ElN ATTRIBUTE) * PLID03 = SERIAL NUMBER OF VOLUME TO WHICH EXTENT BELONGS 
* 1 IUDlCATES A DATA AREA * 0 = EXTENT SEQUEUCE NUMBER 
* 1800 = RELATIVE TRACK NUMBER (TRACK 0 OF CYLINDE:R l eo I 
* 40 = NUMBER OF TRACKS THAT MAY BE USED 
II ASSGN SYS010,X'291' 
II DLBL STATLA 'LAB 6 DATA FILE' ,O,SD 
II EXTENT SYS010,PLID03,1,0,1800,40 
II OPTION LINK,LIST,SYM,ERRS,6OC,NODECK,LISTX, DtrnJ? 
I I EXEC pL/I EXECUTION IS INITIATED 

@I 
@I 

Figure 71. storing And Retrieving statistical Data 
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The program creates 5000 values CD I which are stored on disk in groups of 10 11 12 13 14 15 16 17 18 19 20 11 
values each (Q) and Q». For this pur- l 2 3 4 5 6 7 8 9 10 1 
pose a nested DO-group is used CD. I I 1 2 3 II 5 6 7 8 9 10 1 \ 

I 
1 2 3 4 5 6 7 8 9 10 

~ I 1 2 3 4 5 6 7 8 9 10 
The same data is then retrieved again 1 2 3 4 5 6 7 8 9 10 

from disk ® and printed in the form shown 1 2 3 " 5 6 7 8 9 10 
in Figure 72 ® . I 1 2 3 4 5 6 7 0 n .. /\ ... 

I 
u ;7 IV 

n 1 2 3 4 5 6 7 8 9 10 
i 2 3 " 5 6 7 8 9 10 .. 2 3 4 5 6 7 8 9 H) I 1 
1 2 3 If 5 6 7 8 9 10 1 
1 2 3 4 5 6 7 8 9 10 1 
1 2 3 If 5 6 7 8 9 10 1 
1 2 3 4 5 6 7 8 9 10 1 
1 2 3 4 5 6 7 8 9 10 1 
1 2 3 " 5 6 7 8 9 10 1 
1 2 3 If 5 6 7 8 9 10 1 

Figure 72. Program Output of ST~T 
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Creating And Retrieving a REGIONAL(I) 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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I ri--------------------------------------------------~ 
I I 
I I 

I I 

I I 
I I 
I I 

I 

I I 
I I 

(3) 

I 
I I JOB CLEAR 
II ASSGN SYS011,X'291' 
/1 DLBL OOUT,'CLASS':OOO 
II EXTENT SYS011,PLID03,1,O,1500,5 
II EXEC CLRDSK 

( 
>-. 

\ ~I Job Control Statements 
to Clear And 

/ Preformat Disk Area 

,I 
r 
J 

Figure 73. Creating And Retrieving a REGIONAL(l) File 

148 



Before a REGIONAL(l) 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 strin~ filled with user­
defined ch~racters ~. Only when the disk 
area preformatted, can the REGIONAL(l) 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 
recc;:>rd number 0 «(J) and®). The key 
used to identify the record on disk must be 
specified in the KEYFROM -option @ of tlie 
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 
123456789 
123456789 
123456789 
123456789 
123456789 
123456789 
123456789 
123456789 
123456789 
123456789 
123456789 
123456789 
123456789 
123456789 
123456789 

0123456789 
4123456789 
8123456789 

12123456789 
16123456789 
20123456789 
24123456189 
28123456789 

0123456789 
4123456789 
8123456789 

12123456789 
16123456789 
20123456789 
24123456789 
28123456789 

Figure 74. Program output of F'IEST 
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I Creating and Updating a Sequential I Disk File 

I 
The three programs shown in Figures 75 
through 77 (encircled numbers are used for 
reference purposes only) will creat~ a 

I ~;~~'o~i~a~:r~~~ f~!e~sa~ds~~~~~ti~t ~ii:e I The input is also sequential. 

I 
I 

The program shown in Figure 15 creates a 
sequen tial disk file Q) whose records are 
80 bytes long. The input for this file is 
furnished by presorted cards @. The 
records on the cards are just read Q) 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 Q) _ Input for any updates is 
furnished by other pre-sorted cards <i). 

The information that is processed con­
cerns college students~ their credit hours. 
grade points, etc. ®. The updates 
reflect changes du~ing a semester. 

The update process is as follows: Stu­
dent identification (10) on card records 
® are compared ® with student ID on 
disk records. If a disk record ID is 
smaller than the corresponding card ID" a 

II JOB CU~BUILD 
II DLBL IJSYS10, 'DATA-FILE' 
II EXTENT SYS010,PLID03,i,O,1500,250 
II ASSGN SYS010,1'291' 

new disk record is read in ® f (J) . 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: 

concerns only reaular hour~and grade 
'.. I~ ~ ~" p01m: cnanges \ \g}, -..:v, '<:::J I 

F co~erns~nly ~tal 
(Qj, (0. (S) 

hours attempted 

N -- c2R,cerns credit hours (ti:'4'.. '15' I' 
~ ) '¢.Y 'C:J 

P concerns probation (©, @, @) 
A co~erns~nly ~tempt to change hours 

( Q!), ~, Q]}) 

G -- co~erns~ours~owards graduation 
(8, @, ~) 

When upd~ed, the record ~ written back 
onto disk.. (25). ID errors (26) and data 
errors Q:t) '-a:'re signalled by'1?'rinting them 
out. The third program (shown in Figure 
77) reads the data on disk (Q) ~and 0) 
and punches them, as they are ®, into 
cards ®. 

II OPTION LINK,Sy~,LIST,ERRS,60C,NODECK,LISTI 
II EXEC PLII 

•• ·S.,··t··············.···;p .. qn.··.······ .. _.iff ... i;~/:: •..•• : ..... . 
~ I DECLARE IJSYS10 FILE OUTPUT RECORD EUFFERED 
\lI ENVIRONMENT (MEDIUM (SYS 010,2311) F (80) BUFFERS (2) ) ; 
~2 I DECLARE CU~CARD FILE INPUT RECORD 
\!) ENVIRON~ENT ~EDIUM SYSIPT 2540 

Figure 75. Creation of Sequential Disk File 
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II JOB CUMUPDT 
II OPTION LINK,SYM,ERRS,60C,NODECK,LIST,LISTI 
II lSSGN SYS01C,X'291' 
II DLBL IJSYS10,'DATl-FILE' 
II EXTENT SYS010,PLID03,1,0,1500,250 
II EXEC PL/I 

lU:1.IU]I~I?\~:~t:\I_f~jjIID!!II_;~j:j:~I:(-I\[J.~:\:/): /yr~:t.~(j~::::·:·~::::::}:::::·:·····: : .. :.:::::~::::::::.:::::::::::::::::.:.: .. ,: 

~ I DECLARE IJSYS10 FILE UPDATE RECORD o ENV'IRONMENT (MEDIUM (SYS010, 2311) F (80) ) ; 
r:i\ I DECLARE CUMCARD FILE INPUT STREAM 
~ ENVIRONMENT (MEDIUM (SYSIPT,2540) F(80»; 

·······:II ... _ •• !:::~il:II~li·.~ •• ·~ ••• ·: •••• I •• • •• ·i •.•.•••.•......•.•...... 
DECLARE 1 SEMGRADECARDS, 

2 SEMHOURSATTEMPTED PICTURE 
2 SEMHOURSOFNOCREDIT PICTURE 
2 SEMGRADEPOINTS PICTURE 
2 SEMGRADEPOINTAVE PICTU~ 
2 TOTHOURSATTEMPTED PICTURE 
2 TOTHOURSOFNOCREDIT PICTURE 
2 TOTGRADEPOINTS PICTURE 
2 CUMULATIVEGRADEPOINTAVE PICTURE 
2 TOTHOURSTOWARDGRADUATION PICTURE 
2 SEMHOURSOFFORGGRADES PICTURE 
2 MAJOR PICTURE 
2 MARITALSTATUS PICTURE 
2 ADVISOR PICTURE 
2 CLASSIFICATION PICTURE 
2 COLLEGE PICTURE 
2 SEX PICTURE 
2 STUDENTIDNUMBER PICTURE 
2 STUDENTALPHANUMBER PICTURE 
2 SEM PICTURE 
2 YEAR PICTURE 
2 AFFILIATION PICTURE 
2 STUDENTNAME CHARACTER(23) , 
2 CONTROLCODE CHARACTER 1 ; 

n:· .. · •• · •••• 

'99V9', 
'99', 
'99V9', 
'9V999', 
'999V9' , 
'99', 
'999V9' , 
'9V999', 
'999V9' , 
'99' , 
'999' , 
'9' , 
'999' , 
'9' , 
• 9' , 
'9' , 
'99999', 
'99999' , 
'9' , 
'99·' , 
'9' , 

111~II=lroLL01irs ..... .uA:telEbbr ... un 
~ I GRADE POINTS ARE OF FORM R+3.0 +9.0 .(LETTER, F9.0,F10.0) 
~ R CARDS ARE REGULAR HOURS, GRADE POINT$ CHANGES. 

1
3 I F GRADE CARDS MAY BE POSITIVE OR NEGATIVE AND ONLY AFFECT TOTAL 

HOURS ATTEMPTED. NO-CREDIT CARDS ARE OF THE CHANGE NO HOURS 
16 I ONLY AND ARE OF THE FORM N3.0 (LETTER, F9.0) */ 
1 I /* A = CHANGE HOURS ATTEMPTED ONLY. */ 

1) ••.• <t.q ... =:~~F:E.~~tJ~::i.~()G~Ul\TIO~ ONLY •.. * / 
}.tl~.:r.·JI=.<I== g: ~: :~ 
·;;·jl~.·.......~.~'I~~"~~~I;t~tl".~I"~I?:II.:!23.567890123.567890 */ 
.:ll.I.~i.~,>~~~it~f ···.+i~ o. * / o GET EDIT (ID ,CNAME, DUMMY) . (COLUMN (1) ,F (5) ,A (2) ,A ( 3) ) ; <lIMII .... ~; .................... , .. ~ 

Figure 76. Updating Sequential Disk File (1 of 3) 
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I j . 

aD • In; , 
HE.CARD: . 

@ I LOOP: 'READ FILE (IJSYS 19) . INTO (SEMGllADECARDS) ; 
PNA!! -= SWeIT'R (S!l1DJIITII!J,',2"t 

~: ~~S~T~.~:~i~~~~~~~:m~R ID < T~~N G~Bi~ ~~D~~ELo~p; .•. ... .......... • .. 

ELSE::' ::: ::.:!5.1::::;u"i~4j:i 
GO 'f0 CHaC.III,eI1»;,··; .. ::::::::~ 
liD; .. .. . . . ... ..... ....... . ................•....•.. ><.; pi" 

/* CRICl{PItSI TIO L,"IISO' SfODI'f.A'$~ ••• ""~;:~:;· 
UPDATB: IP n& .... : ·CI1IIB TBZ. GO .~,.JDRlIO';J ; ... ~ ....... ".,.... i;( 

PUT EDI!(S!lJD •• tJ.I.) (5 .• If {21.IJ: ...... . 
PUT lOr! (t B.:rOIS UPDAif.') (SIIP,I);'· 
PUT BOX! (' IDt .. II), , ALPBl' , C'I:'~" tot •• •. ~ .ft.' .!. 

TOTHOtJRS1TTIIIPT:aD.. • .15. IC' .• 
TOTBOUIS01IOCIID%'f, • GIADI.'!'.'.,. ."'.11."%"51-

• HRS. fO. GIlD.' ., .'M.onS"OI'.DG.'~1J.'UO~. 
) ( .1 .. 7(6) , I,l (3) ,l .. " (Sf 1) ,1"($..1,.&,11.".;1·,.:1_1) r 

1* SC1~ liS! 07 CIID .ID .IiPDl". rlti·~'Clft"I'~"q'.I'IIt.~ 
HEIT!)lTl: GBT IDIT (5:1.1) (1'(11) J. . . 

I IF SIGN = 'R' THEN GO TO HOURS; 
11 I IF SIGN 'F' THEN GO TO FGRADE; 

I IF SIGN = 'N' THEN GO TO NOCBEDIT; 
14· i IF SIGN i pi THEN GO TO 'PROBATION; 
17 I IF SIGN 'A' THEN GO TO ATTHOUllS; 

I IF SIGN 'G' THE) GO TO GRlDHOURS; 
19 11 81GI .... • •••• >(lo!O ...... , •••.•• ,_ ••••• llh 
22 HOU1S: GET EDIT (CREDITHOURS,GRADEPOINTS) U'(9,O) ~P(10,O»; 

TOTHOURSATTE~PTED = TOTHOURSATTEEPTBD + CREDITHOURS; 
TOTGRADEPOINTS = TOTGRADEPOINTS + GRADEPOINTS; 
TOTHOURSTOWARDGRADU1TIOM = TOTHOURSTOW1RDGRADUATION 

+CREDITHOURS; 
GO TO NEXTDATA; 

@ FGRADE: GET EDIT (CREDITHOURS) (P (9,0» ; 
TOTHOURSATTEMPTED = TOTHOURSATTE!PTED 

+ CREDITHOURS; 
GO TO NEXTD1TA; 

@ I NOCREDIT: GET EDIT (CREDITHOURS) (F (9,0) ; 
TOTHOURSOFNOCREDIT = TOTHODRSOFNOCHBDI! + C~!DI!HOU~S; 

I 
TOTHOURSATTEMPTED=TOTHOURSATTEMPTED + CREDITHOURS; 
TOTHOURSTOWARDGRADU1TION=TOTHOURSTOW1RDGRlDU1TION+CREDITHOURS; 
GO TO NEITDATA; 

~IPROBATION: CONTROLCODE='S'; 
GET EDIT (DUMMI) (F (9,0) ; 
GO TO NEXTDATA; 

@ I A 'ITHOURS: GET EDIT (CREDITHOURS, GR1DEPOINTS) (F (9,0) , P (10,0) ) ; 
TOTHOURSATTEMPTED = TOTHOURSATTEMPTBD + CREDITHOURS; 
GO TO NEITDATA; 

Figure 76. Updating Sequential Disk File (2 of 3) 
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GBADHOURS: GET EDIT (CREDITHOURS,GRAtEPOINTS) (F(9,0) ,F(10,0}); 
TOTHOURSTOWARDGRADUATION = TOTHOURSTOiARDGRADUATION 

+CREDITHOURS; 
GO TO NEXTDATA; 

I CORRECTFILE: 
REWRITE F 

PUT EDIT (' ID EBROR, UPDATE ID',ID,' ALPHA',CNA~E,' FILE I 
D',STUDENTIDNU~BER,' FILE ALPHA',FNA~E) 

(SKIP,A,1(6) ,A,A(3) ,A,1(6) ,A,A(3»; 
GO TO NEWCARD; 

I
DATAERROR: PUT EDIT (' DATA ERROR, UPDATE ID',ID,' ALPHA',CNA~E) 

(SKIP,A,F (6) ,A,A (3» ; 
" , ' ,GO TO ~EiCARD;, " 

Figure 76. Updating sequential Disk File' (3 of 3) 

II JOB CUMPCH 
II ASSGN SYS01C,X'291' 
II DLBL IJSYS1C 
II EXTEN~ SYS010,PLID03,1,0,1500,250 
II OPTION ~INK,SYM,LIST,ERRS,60C,NODECK,LISTX 
II EXEC PL/I 

F (80) BUFFERS (2) ) ; 

@I 
@I 

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

The program shown in Figure 78 shows how 
the sum of the series 1 + 1/2 + 1/~ + 1/4 + 
1/5 + ••• may be computed using the DO 
WHILE statement. 

~~HILE : 
SUM=l; 
N=l: 

PROCEDURE OPTIONS 

DO WHILE (l/N> 1.E-3*SUM); 
N=N+1; 
SUM=SUM+l/N; 
END; 
PUT LIST(SOM,N); 
END; 

Figure 78. Examfle 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 • 

154 

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

Four files are used: a tape input file 
<D, a tape output file @, a card output 
file Q)., and a print file (no declaration, 
default). The input from the tape input 
file may be written on tape, punched into 
cards, or printed. The answer as to what 
is to he done_ mUR~ he aiven hv ~hp nnpr~-
tor -~si~g -th~' c~n~~l; - ® . ---Th~ ~p~r~t~~--
has to type any combination of "PRINT". 

\ICOpy", or "PUNCH". 

The answer is then scanned by the pro­
gram to determine first whether COpy 5, 
then whether PRINT (6). and finally whether 
PUNCH (J) llas been 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 ta~ QD, punched 
; n+- r'I ro;:a T~c! (Q) r'lT Y'\T; n +- o~ ,lIffi ----- ----~ ~, ~- ~ __ u_~~ v. 



II JOB MON_43 
* PAUSE READY TAPES MASTER ON 180 
II ASSGN SYS01C,X'182' 
II ASSGN SYS011,X'181' 
II OPTION LINK, LIST,SYM,ERRS,60C,NODECK,LISTI,DUMP 

ACTION NOMAP 
II EXEC PL/I 

OT1L: PROCEDURE OPfIOIiS (KAIB); 
DECLARE TAPEIN FILE RECORD SEQUENTIAL INPUT ENVIRONMENT 
(MEDIUM (SYSO 10,2400) CONSECUTIVE F (800,80) BUFFERS (2) 

NOLA BEL) ; 
DECLARE TAPEOU FILE RECORn SEQUENTIAL OUTPUT ENVIRCNMENT 
(MEDI UM (SYSO 11,2400) CONSECUTIVE F (800, 80) BUFFERS (2) 

1fOLABEL} ; 
DECLARE CARDOU FILE RECORD SEQUENTIAL OUTPUT ENVIRONMENT 
(MEDIUM (SYSPCH,2540) CONSECUTIVE F (80) BUFFERS (2»; 
DICLAlt,lCIBD CHAll(SO); .. 
DECLl RE llSIBR CHAR ( 2() ; 
DECLARB (C(lPI Blf, ,tl'!B.I1f f 'U)l¢IIXi) 
DECLiRE ,LOGIC Clia (.3); 1.·····; 
Olf IID111.I (~lPII • .)GO !OOO.,; 

START: 

o 
® 
@ 

115 Wilt • • , ; COPISI'. ." •. ··t; "ltlllt" '.f; 
DISPLAY ('TYPE CONTROL WORDS COPY- ANY COMBINATION 

• ) RIPtt ,i.$111): 
M=INDEI (ANSWER,' COPY') ; 
IP ! ..... (} !IIIICO,YII."':: 
M=INDEI (AN SWER, • PRINT') ; 
IF I! ... = 0 fH11 'll·: •• !I- .,.~; .'. o M=INDEX (ANSWER,' PUNCH') i 
II .. .... (}. ta •• ··.IICI •• ••• "';;'c 
11.511)00;. .'. . ............ "'2> ( .. ) . ... ii< /' • 

LOGIC. ·.¢Q'~B;r;, ••. JJ .•. 'JI.aD ,'1 IDleB'ID;~_ 
IF .LOGIC ..... ·' <'f .. GO ., OUY, . 
D!$PLAl'(.,·$ •• P.$f()lIIBt·.··.··,. __ ~~.·: 
~·fO$,".'; . .' '. .. . 
END; 

OKAY: 
0'. FILE (t~a~~) 

1FCOPYB1fJ'" '1' .. '~ 
air!!N FILS .(1J:~EOU); 

x:FJ?:UNCDIT •••• tl.'~ 
Q1?§n. FII.t8 .(~~1 

®I 
01 
@I 

WOP. R:E.M)·PlLECWeSml !~.·(aMl;;·· 
IF COPYBIT = '1' THEN 

WRITE FILE (TAPEOU) FROH (CARD); 
IF PUNCHBIT = '1' THEU 

WRITE FILE (CARDOU) FROM (CARD); 
IF PRINTBIT = '1' THEN 

PUT EDIT. (CARD) (SKIP,A(80») 
GO TO .~,; .... ../'.' ..... ......... . 

DONE; .CLOSlt ·.Ji·JiLI.C'lAPEIlfll 
IFCQPY9rr··.·.~ •.. 'l'?'l~, 
~S.· F:tLS (~~lOUl<; 

IF PUNCHlJIT.'l! ··bEN· 
CLOSBrX1£ (~); 
$NO; 

Figure 79~ Using the Console for Communications 
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DSA- •••••••••••••••••••••••••••••••••••• 80 

chaining •••••••••••••••••••••••••••••• 58 
layout ••••••••••••••••••••••••••••••.• 46 

DTF program ••••••••••••••••••••••••••••• 72 
DTF table •••••••••••••• ~ •••••••••• 72,47,58 
DTFCD ••••••••••••••••••••••••••••••••••• 72 
DTFD~ ••••••••••••••••••••••••••••••••••• 74 
DTFDI ••••••••••••••••••••••••••••••••••• 76 
DTFIS ••••••••••••••••••••••••••••••••••• 75 
DTFMT ••••••••••••••••••••••••••••••••••• 73 
DTFPR ••••••••••••••••••••••••••••••••••• 73 
DTFSD ••••••••••••••••••••••••••••••••••• 74 
Dump interpretation •••••••• '! ••••••••••••. 58 
DUMP option (OPTION statement) •••••••••• 15 
Dynamic storage area (DSA) •••••••• 80.46,58 
DYNDUMP r~utine ••••••••••••••••••••• 58 r 139 

E-format output~ •••••• ~ ••••••••••••••••• 54 
Edit-directed data transmission ••••••••• 54 
END statement (PL/I) ••••••••••••••••••• 139 
ENDFILE condition ••••••••••••••••••• 140,40 
End-of-data-file statement •••••••••••••• 16 
End-of-job statement •••••••••••••••••••• 16 
ENDPAGE with multiple-line PUT •••••••••• 55 
Entry name parameter ••••••••••••••••••• 141 
Entry points •••••••••••••••••••••••••••• 21 
ENrRY statement ••••••••••••••••••••••••• 21 
Error nessages 

compile-time ••••••••••••••••••••••••• 107 

object-time •••••••••••••••••••••••••• 130 
Error statistics (for mathematical 
functions) ••••••••••••••••••••••••••••• 70 

Errors 
due to multiple secondary entry 
points ••••••••••••••••••••••••••••••• 21 

due to multiple CSEcr names ••••••••••• 21 
tracing object-time ••••••••••••• 31,56,58 
tracing compile-time •••••••••••••••••• 90 

ERRS option (OPTION statement) •••••••••• 15 
EXEC statement •••••••••••••• ~ ••••••••••• 13 
Execution requirements ••••••••••••••••••• 6 
Execution-time errors ••••••••••••••••••• 58 
EXHIBIT CHANGED ••••••••••••••••••••••••• 56 
Expiration date ••••••••••••••••••••••••• 36 
Exponent subfield •••••••••••••••••••••• 139 
Extent •••••••••••••••••••••••••••••••••• 33 
EXTENT statement ••••••••••••••••••••• 33,37 
External 

attribute •••• ~ ••••••••••••••••••••• 50,85 
data storage •••••••••••••••••••••••••• 63 
procedure ••••••••••••••••••••••••••••• 21 
structures ••••••••••••••••••••••••••• 140 
symbol table listing •••••••••••••••••• 91 

F~f ormat output ....................... _... 54 

Factorization of attributes •••••••••••• 137 
File •••••••••••••••••••••••••••••••••••• 27 

appendage ••••••••••••••••••••••••••••• '47 
arguments •••••••••••••••••••••• ~ •• ~ ••• 47 
attributes ••••••••••• · ••••••••••••• 135,35 
declaration checklist •••••••••••••••• 135 
declarations •••••••••••••••••••••••••• 72 
generation number ............. ' ••••••••• 39 
identification.~.~ •••••••••••••••••••• 37 
label formats •••••••••••••••••••••••• 102 
labels ••••••••••••••••••••••••••••• ~ •• 36 
modu·le ••••••••••••••• ,. .......... '. • • •.•• • •• 24 
organization •••••••••••••••••••••••••• 27 
parameters •••••••••••••••••••••••••••• 46 
sequence number........................ 38 
serial number ••••••••••••••••••••••••• 38 
unbuffered •••••••••••••••••••••••• 35.139 
version number ••••••••••••• ~ ••••••• ~ •• 39 

Fixed blocked records ••••••••••••••••••• 34 
Fixed unblocked records ••••••••••••••••• 34 
Floating-point registers •••••••••••••••• 44 
Foreground partition ••••••••••••••••• 11,18 
Foreground program ••••••••••••••••••• 11,26 
Foreground save area •••••••••••••••••••• 18 
Format constants ••••••••••••••••••••••• 139 
FORMAT statement ••••••••••••••••••••••• 139 
FORTRAN subroutines (calling of) •••••••• 44 
Function reference •••••••••••••••••••••• 46 

Generated catalog control statements •••• 25 
Generation number ••• ~ ••••••••••••••••••• 39 
GET statement •••••••••••••••••••••••••• 139 

Hardware interrupts •••••••••••••••••••• 130 
Header label •••••••••••••••••••• ~ ••••••• 36 
Housekeeping errors •••.•••••••••••••••• 131 

Identification (file) ••••••••••••••••••• 38 
Identifiers •••••••••••••••••••••••••••• 139 
IF nesting ••••••••••••••••••••••••••••• 139 

Index 157 



IJKEXHC ••••••••••••••••••••••••••••• 56.139 
IJKSZCI ••••••••••••••••••••••••••••••••• 48 
IJKSZCN ••••••••••••••••••••••••••••••••• 46 
IJKTROF ••••••••••••••••••••••••••••• 56,139 
IJKTRON ••••••••••••••••••••••••••••• 56,139 
IJKZL ~acro instruction ••••••••••••••••• 54 
IJKZWSI •••••••••••••• ~ •••••••• _ ••••••••• 48 
Implicit declaration ••••••••••••••••••• 139 
Implied subroutine calls ••••.•••••••• 96~70 
Including 

by compilation ••••••••••••• ~ •••••••••• 20 
from the relocatable library •••••••••• 20 
object card decks ••••••••••••••••••••• 20 
object modules •••••••••••••••••••••••• 20 

Independent overfloW' area ••••••••••••••• 31 
Index •••••••••••••••••••••• ~ •••••••••••• 30 
Index area ••••••••••••••••••••••••••• 30,.38 
iNDEX built-in function •••••••••••••••• 154 
Indexed files ••••••••• ~ ••••••••••••••••• 29 

options for~_._ •• __ ._ ••••• _ ••••• e.e ••• 33 
Indexed-se~uential 

file~ cr~ation of ••••••••••••••••••••• 29 
organization •••••••••••••••••••••••••• 31 

INITIAL attribute •••••••••••••••••••••• 139 
Initial Program Loader •••••••••••••••••• 10 
I/O device assignment ••••••••••••••••••• 12 

listing of •• _ ••• ~ ••••••••••••••••••••• 12 
I/O errors ••••••••••••••••••••••••••••• 132 
I/O rrocessing~ ••••••••••••••••••••••••• 35 
I/O statement 

format checklist ••••••••••••••••••••• 134 
140 

I/O storage requirements •••••••••••••••• 72 
I/O subroutines (list of) •••••••••••••• 100 

nesting of~ •••••••••••••••••••••••••• 

laCS logic module ••••••••••••••••••••••• 76 
I PI ... e ... '" ... .., ••• oe .. , • .a _ • It _ ......... e _ ..... ,. ••• 

IRRED(1CIBLE attribute .................. . 
ISC (DLBL statement' •••••••••••••••••••• 

10 
141 

37 
ISE (DLBL statement).~_ •• _._._ •••••••••• 37 
Iter2ti~n s~ecification CDO nest) •••••• 139 

Job ••••••••••••••••••••••••••••••••••••• 12 
Job Control program ••••••••••••••••••••• 12 
Job Control statements •••••••••••••••••• 12 
JOB state~ent ••••••••••••••••••••••••••• 14 
Job step •••••••••••••••••••••••••••••••• 12 

Key •••••••••••••••••••••••••••••••••• 27,29 
KEY condition ••••••••••••••••••••••• 31,140 
KEY option ••••••••••••••••••••••••••• 29,33 
KEYFROM option ••••••••••••••••••••••• 29,33 
KEYLENGTH option ••••••••• ~ ••••••••••• 29,33 
KEYTO option ••••••• ~ •••••••••••••••••••• 33 

LdceL ••••••••••••••••••••••••••••••• 36,140 
constants (storage) ••••••••••••••••••• 63 
control statements •••••••••••••••••••• 36 
data •••••••••••••••••••••••••••••••••• 63 
{END statement) •••••••••••••••••••••• 139 
information, cataloging of •••••••••••• 41 
processing ••••••••••••••••••• ~ •••••••• 36 
-program communication •••••••••••••••• 41 
statement examples ••••••••••••••••. 39,40 
variables~~~e ••••••••••••••••• ~ ••• ~ 63,67 

Labeled files 8 link-editing ••••••••••••• 40 
Labeled tape files ••••••••••••••••••. 36,40 
LBLryp statement •••••••••••••••••••••••• 40 
Leaf {of overlay tree) •••••••••••••••••• 85 

158 

LEAVE option •••••••••••••••••••••••••••• 39 
Level number {structures) •••••••••••••• 142 
Librarian ••••••••••••••••••••••••••••••• 11 

control statements •••••••••••••••••••• 24 
Library maintenance (TOS) ••••••••••••••• 

maintenance runs •••••••••••••••••••••• 
standard save area (LSSA) ••••••••••••• 

26 
25 
58 

subroutines •••••••••••••••••••••••••••• 8 
LINK option (OPTION statementj •••••••••. 15 
Linkage Editor ••••••••••••••••••••••• 18,10 

control statements •••••••••••••••••••• 18 
program •••••••••••••••• ~ •••••••••••••• 18 
storage map •••••••••••••••••••••••• 58,18 

Link-editing 
foreground programs ••••••••••••••••••• 18 
labeled files ••••••••••••••••••••••••• 40 
multiphase foreground programs •••••••• 88 
overlays •••••••••••••••••••••••••••••• 87 

Linking Assembler modules •••••••••••• 44,46 
Linking conventions. __ • _______ ._.~~~ •••• 44 
LIOCS table •••••••••••••••••• _ ••• _ •••••• 41 
LIST option (OPTION statement) •••••••••• 15 
List~directed data transmission ••••••••• 54 
List I/O ••••••••••••••••••••••••••••••• 140 
Listing of 1/0 assignments •••••••••••••• 14 
Listings, program ••••••••••••••••••••••• 90 
LISTIO statement ••••• _ •••••• ~~ •••••••••• 14 
LISTO option (PROCESS statemeuti •••••••• 17 
LISTX option (OPTION statement) •••••• ~ •• 15 
Locating execution-time errors........... 58 
LODIS macro ••••••••••••••••••••••••••••• 39 
LOG option (OPTION statement) ••••••••••• 15 
Logical depth (structures) •••••••••••••• 66 
Logical device address •••••••••••••••••• 12 
Logical units •••••••• ~ •••••••••••••••••• 13 

Machine features ••••••••••••••••••••••••• 6 
Machine requirements ••••••••••••••••••••• 6 
Magnetic tape, positioning of ••••••••••• 40 
MAIN option ••••••••••••••••••••••••• 140,46 
MAIN procedure ................................ ,," e"" e .. 46 
Mappi~g {storage) ••••••••••••••••••••••• 65 
Master index •••••• ~ ••••••••••••••••••••• 30 
MINSYS option (OPTION statement) ....... " .... 15 
Module names •••••••••••••••••••••••••••• 24 
MTC statement •••••••••••••••••••• e 14,39,40 
Multi-extent file ••••••••••••••••••••••• 37 
Multi-file volume ••••••••••••••••••••••• 39 
Mu~tiprogramming •••••••••••••••••••••••• 11 
Multi-reel file ••••••••••••••••••••••••• 27 
Multi-volume file ••••••••••••••••••••••• 39 

Names •••••••••••••••••••••••• _ ••••••• ~. 140 
Nested blocks.· ••••••••••••••••••••••• ~. 137 
Nested Llo statements •••••••••••••••• ~. 140 
NEWVOL library statement •••••••••••••••• 26 
NOAUTO option {PHASE or AcrION stmt) •••• 20 
NODECK option (OPTION statement) •••••••• 15 
NODUMP option (OPTION statement) •••••••• 15 
NOERRS option (OPTION statement) •••••••• 15 
NOLINK option (OPTION statement) •••••••• 15 
NOLIST option (OPTION statement) •••••• ". 15 
NOLISTO option (PROCESS statement) •••••• 17 
NOLISTX option (OPTION statement) ••••••• 15 
NOLOG option (OPTION statement) ••••••••• 15 
NOOPT option (PROCESS statement) •••••••• 17 
NORMAL attribute ••••••••••••••••••••••• 141 
Normalized data ••••••••••••••••••••••••• 51 



NOSTMT option {PROCESS statement) ••••••• 17 
NOSYM option (OPTION statement) ••••••••• 15 
NOXREF option {OPTION statement) •••••••• 15 
NULL ••••••••••••••••••••••••••••••••••• 139 
Numeric data (storage) •••••••••••••••••• 62 
Numeric fields in edit-directed I/O •• 51,5~ 

Object code listing ••••••••••••••••••••• 92 
object module •••••••••••••••••••••••••••• 8 
Object-time diagnostics •••••••••••••••• 130 
Object-time errors (locating) ••••••••••• 58 
object-time storage layout •••••••••••••• 10 
Offset table listing ••••••••••••••••• 91,58 
ON-conditions •••••••••••••••••••••• 13~,140 
ON-condition comments •••••••••••••••••• 130 
ON statement ••••••••••••••••••••••••••• 
ONSYSLOG option ••••••••••• ~ •••••••••••• 
OPEN statement ••••••••• ~ •••••••••••••••• 
OPT option (PROCESS statement) •••••••••• 
Optimization (of compiled code) ••••••••• 

140 
141 

36 
17 
17 

OPTION statement •••••••••••••••••••••••• 15 
OPTIONS attribute •••••• ~ ••••••••••••••• 141 
Options 

supported by job ~ontrol •••••••••••••• 17 
not supported by job control •••••••••• 17 

Overflow area ••••••••••••••••••••••••••• 30 
independent ••••••••••••••••••••••••••• 37 

Overhead ••••••••••••• ~e.e ••••••••••••• 79,8 
overlap, seek time •••••••••••••••••••••• 47 
Overiapping I/O operations •••••••••••••• 35 
Overlay •••••••••••••••••••••••••• 85,51,139 

defininge ••••••••••••••••••••••••••••• 52 
example ••••••••••••••••••••••••••••••• 87 
rules for using ••••••••••••••••••••••• 85 

P-£ormat items •••••••••••••••••••••••••• 51 
Padding ••••••••••••••••••••••••••••••••• 65 
PAGESIZE option •••••••••••••••••••••••• 1~1 
Parameters ••••••••••••••••••••••••••••• 141 
parti.tion, foreground/background ......... 11 
PAUSE statement ••••••••••••••••••••••••• 16 
Phase ••••••••••••••••••••••••••••••••• 85,8 

loading ••••••••••••••••••••••••••••••• 86 
names •••••••••••••••••••••••••••••• 24,85 

PHASE statement •••••••••••••••••••••• 19,87 
Physical device address ••••••••••••••••• 12 
PICTURE attribute •••••••••••••••••••••• 141 

data ••••••••••••••••••••••••••••••••• 141 
specifications •••••••••••••••••••••••• 55 

Picture-specified 
character strings ••••••••••••••••••••• 62 
data (storage) •••••••••••••••••••••••• 62 

PICTURE variables ••••••••••••••••••••••• 67 
Pictures, use witnstream-oriented 
data transmission •••••••••••••••• 4 ••••• 55 

PL/I control routine •••••••••••••••••••• 82 
Point~r variables.~._ •••••••••••••••. 63,67 

storage ••••••••••••••••••••••••••••••• 63 
Positioning of magnetic tapes........... 40 
Precision (of arithmetic constants) ••• _~ 6~ 

Precision (of decimal uata) ••••••••••••• 53 
preformatting REGIONAL files •••••••• 28,149 
prime data area ••••••••••••••••••••••••• 28 
Pri\ate relocatable library •••••••••. 20,23 
prcced'..lre 

contained in relocatable library •••••• 89 
default condition •••••••••••••••••••• 141 

module •••••••••••••••••••••••••••••• 8,24 
PROCEDURE statement •••••••••••••••••••• 1~1 
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