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PREFACE 

This manual describes the FORTRAN Version 5 lan
guage. FORTRAN Version 5 complies with the American 
National Standards Institute FORTRAN language 
described in document X3 .9-1978 and known as 
FORTRAN 77. FORTRAN Version 5 extensions to 
FORTRAN 77 are indicated by shading. 

The reader should be familiar with FORTRAN Extended 
Version 4 or an existing FORTRAN language. The 
reader should also be familiar with the operating 
system on which FORTRAN Version 5 jobs wi 11 be 
compiled and executed. 

The FORTRAN Version 5 (FORTRAN S) compiler is 
available undet" control of the following operating 
systems: 

NOS 1 for the CONTROL DATA® CYBER 170 Series; 
CYBER 70 Models 71, 72, 73, and 74; and 6000 
Series Computer Systems 

NOS 2 for the CDC® CYBER 170 Series; CYBER 70 
Models 71, 72, 73, and 74; and 6000 Series 
Computer Systems 

NOS/BE 1 fol" the CDC CYBER 170 Series; CYBER 70 
Models 71, 72, 73, and 74; and 6000 Series 
Computer Systems 

SCOPE 2 for CONTROL DATA CYBER 170 Model 176, 
CYBER 70 Model 76, and 7600 Computer Systems. 

The following manuals are of primary interest: 

Extended memory for the CYBER 170 Model 176 is 
large central memory (LCM) or large central memory 
extended (LCME). Extended memory for the CYBER 170 I 
800 Series Computer Systems is unified extended 
memory (UEM). Extended memory for all other 
computer systems is extended core storage (ECS) or 
extended semi-conductor memory (ESM). In this 
manual, the acronym ECS refers to all forms of 
extended memory unless otherwise noted. 
Programming information for the various forms of 
extended memory can be found in the COMPASS 
reference manual and in the appropriate computer 
system hardware t"eference manual. 

Related material is contained in the listed publi
cations. These publications are listed alphabeti
cally and grouped according to their importance to 
the FORTRAN user. The NOS 1, NOS 2, and NOS/BE 1 
manual abstracts are pocket-sized manuals contain
ing brief descriptions of the contents and intended 
audience of all operating system and product set 
manuals. The abstracts manuals can be useful in 
determining which manuals are of greatest interest 
to a particular user. 

The Software Publications Release History is a 
guide for determining which revision level of 
software documentation corresponds to the Program
ming System Report (PSR) level of installed site 
software. 

Publication 
Publication 
Number NOS 1 NOS 2 SCOPE 2 _______ , __ 

FORTRAN Extended Version 4 to 
FORTRAN Version 5 Conversion Aid 
Program Ref~rence Manual 

FORTRAN Version 5 
Common Library Mathematical Routines 
Reference Manual 

FORTRAN Vet"sion 5 Instant 

NOS Version 1 Reference Manual, 
Volume 1 of 2 

NOS Version 2 Reference Set, Volume 3, 
System Commands 

NOS/BE Version 1 Reference Manual 

SCOPE Version 2 Reference Manual 
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The following manuals are of secondary interest: 

Puhl !cation ---·-----
Common Memory Manager Version 1 
Reference Manual 

COMPASS Version 3 Reference Manual 

CYBER Interactive Debug Verslon 1 

Publication 
Number --------

60499200 

60492600 

Reference Manual 60481400 

CYBER Loader Version 1 Reference Manual 60429800 

CYBER Record Manager 
Advanced Access Methods 
Version 2 Reference Manual 

CYBER Record Manager 
Advanced Access Methods 
Version 2 User's Guide 

CYBER Record Manager 
Basic Access Methods 
Version 1.5 Reference Manual 

CYBER Record Manager 
Basic Access Methods 
Version 1.5 User's Guide 

DMS-170 FORTRAN Data Base Facility 
Version 1 Reference Manual 

FORTRAN Vers.ion 5 User's Guide 

FORTRAN Version 5 User's Guide 

Information Management Facility 
Version 1 Applicat.ion Programming 
Reference Manual 

INTERCOM Version 5 Reference Manual 

Loader User's Guide 

Network Products 
Interactive Facility Version 1 
Reference Manual 

NOS Version Diagnostic Index 

NOS Version Manual Abstracts 

NOS Version Time-Sharing 
User's Reference Manual 

NOS Version 2 Diagnostic Index 

NOS Version 2 Manual Abstracts 

NOS Version 2 Reference Set, 
Voll.Ulle 1, Introduction to 
Interactive Usage 

NOS/BE Vers.ion Manual Abstracts 

NOS/BE Version Diagnostic Index 

60499300 

60499400 

60495700 

60495800 

60482200 

60484000 

60484010 

60484500 

60455010 

60485200 

60455250 

60455720 

84000420 

60435500 

60459390 

60485500 

60459660 

84000470 

60456490 

SCOPE Version 2 Loader Reference Manual 60454780 

NOS 1 NOS 2 SCOPE 2 ----

x x x x 

x x x x 

x x x 

x x x 

x x x 

x x x 

x x x 

x x x 

x x x 

x 

x 

x x 
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x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 
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SCOPE Version 2 Record Manager 
Reference Manual 60495700 

Software Publications Release History 60481000 x x x 

Sort/Merge Versions 4 and 1 
Reference Manual 60497500 x x x 

Sort/Merge Version 5 Reference Manual 60484800 x x 

8-Bit Subroutines Reference Manual 60495500 x x x 

CDC manuals can be ordered from Control Data Corporation, Literature and 
Distribution Services, 308 North Dale Street, St. Paul, Minnesota 55103. 
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NOTATIONS 

1. LANGUAGE ELEMENTS 

FORTRAN Statements 
Nonsequenced Mode 

Initial Lines 
Continuation Lines 
Statement Labels 
Comment Lines 
Compiler Directive Lines 
Columns 73 Through 80 

Sequenced Mode 
Symbolic Names 
Constants 

Integer Constant 
Real Constant 
Double Precision Constant 
Complex Constant 
Logical Constant 
Boolean Constants 

Hollerith Boolean Constant 
Octal Boolean Constant 
Hexadecimal Boolean Constant 

Character Constant 
Variables 

Integer Variable 
Real Variable 
Double Precision Variable 
Complex Variable 
Logical Variable 
Boolean Variable 
Character Variable 

Arrays 
Array Storage 
Array References 

Character Substrings 
Substring References 
Substrings and Arrays 

Statement Order 

2. SPECIFICATION STATEMENTS 

COMMON Statement 
DATA Statement 

Implied DO List Use in DATA Statement 
Character Data Initialization 

DIMENSION Statement 
EQUIVALENCE Statement 
EXTERNAL Statement 
IMPLICIT Statement 
INTRINSIC Statement 
LEVEL Statement 
PARAMETER Statement 
SAVE Statement 
Type Statements 

INTEGER Statement 
REAL Statement 
DOUBLE PRECISION Statement 
COMPLEX Statement 
LOGICAL Statement 
BOOLEAN Statement 
CHARACTER Statement 
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NOTATIONS 

Certain notations are used throughout the 
with consistent meaning. The notations are: 

manual 

UPPERCASE In language syntax, uppercase indi
cates a statement keyword or char
acter that is to be written as shown. 

Lowercase In language syntax, lowercase indi
cates a name, number, symbol, or 
entity that is to be supplied by the 
progrannner. 

[ l 

{ } 
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In language syntax, brackets indi
cate an optional item that can be 
used or omitted. 

In language syntax, braces indicate 
that only one of the vertically 
stacked items can be used. 

Shading 

In language syntax, an ellipsis 
indicates that the preceding optional 
item in brackets can be repeated as 
necessary. 

In program examples, a vertical el
lipsis indicates that other FORTRAN 
statements or parts of the program 
have not been shown because they are 
not relevant to the example. 

A delta indicates a blank character. 

In language syntax, ·language 
descriptions, and program examples, 
shading indicates extensions to 
FORTAAr\ 77. 
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LANGUAGE ELEMENTS 

This section discusses the language elements of 
FORTRAN S. These elements include: FORTRAN state
ments, symbolic names, constants, variables, 
arrays, character substrings, and statement order. 

FORTRAN ST A TEMENTS 
FORTRAN statements are written using the FORTRAN 
character set. The FORTRAN character set consists 
of 26 letters, 10 digits, and 13 or 14 special 
characters. The FORTRAN character set is shown in 
table 1-1. 

The representations of characters are described in 
appendix A. In all but two cases, the FORTRAN 
character and the representation are identical. If 
the CDC 63-character set or 64-character set is in 
use, the two exceptions are and ", which are 
represented as t and :/:, respectively. If the 
ASCII 63-character set or 64-character set is in 
use, the characters and representations are all 
identical. 

~I::\ CONTR..OL DATA FORTRAN COOING FORM \:::. r:J CORJ'()Rf.TION 

I PROGRAM 

ROUTINE 

Characters that are not included in the FORTRAN 
character set can be used: in character and 
Hollerith constants; in apostrophe, H, and quote 
descriptors of format specifications; and in 
connnent lines. 

FORTRAN statements can be written in normal (non
sequenced) mode. FORTRAN statements can also be 
written in sequenced· mode. Each program must be 
written entirely in one mode. Normal mode is 
principally used for batch jobs. Sequenced mode is 
suited to most time-sharing applications. The SEQ 
parameter of the FTNS control statement (described 
in section 11) selects sequenced mode. 

NONSEQUENCED MODE 

The FORTRAN source program can be written on the 
coding form shown in figure 1-1. Each line on the 
coding form represents a source line from either a 
card image or a terminal line. 

NAME 

DATE PAGE 
OF 

FORTRAN STATEMENT 

0 •ZERO 
NO. 

T. f6· ALPHA 0 
I •ONE 
I •ALPHA I 

Figure 1-1. Program on FORTRAN Coding Form 

2•TWO 
~·ALPHA Z 

SERIAL 
NUMBER 
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TABLE 1-1. FORTRAN CHARACTER SET 

Type Characters 

Alphabetic A through z 
Numeric 0 through 9 

Special = equal 
Characters + plus 

- minus 
* asterisk 
I slash 
( left parenthesis 
) right parenthesis 
, comma 

dee ima l point 
$ currency symbol 
I apostrophe (CDC graphic t ) 
: colon 
11 quote (CDC graphic ~ ) 

blank 

The lines coded in a FORTRAN program are initial 
lines, continuation lines, and comrnent lines. 
Lines can al so be compiler directives. The column 
usage for nonsequenced mode lines is shown in 
figure 1-2. 

A nonsequenced mode line consists of chara~ters in 
columns 1 through 72. The identification field in 
columns 73 through 80 is not defined as part of the 
line. 

Initial Lines 

Each statement contains an initial line. The 
initial line of a statement is written in columns 7 
through 72. Blanks can be used to improve read
ability. The initial line of a statement can 
contain a statement label in columns 1 through 5. 

Continuation Lines 

Statements are coded in columns 7 through 72. If a 
statement is longer than 66 characters, it can be 
continued on ·as many as 19 continuation lines. A 
character other than blank or zero in column 6 
indicates a continuation line. Columns .1 through 5 
must be blank. 

The length of a statement cannot exceed 1320 char
acters. The maximum length includes one initial 
line and 19 continuation lines, at 66 characters 
per line, since the statement is contained in 
columns 7 through 72. 

Statement Labels 

A statement label (any 1- to 5-digit positive non
zero integer) can be written in columns 1 through 5 
of the initial line of a statement. A statement 
label uniquely identifies a statement so that it 
can be referenced by other s ta tern en ts. Statements 
that will not be referenced do not need labels. 
Blanks and leading zeros are not significant. 

1-2 

Line: 

72 

Unlabeled Initial Line: 

6 7 72 

& l!!atement 

t..._ blank or zero 

Labeled Initial Line: 

6 7 

Jlabell ,l~_at_e_m_e_n_t------------------------------~ 
L blank or zero 

Continuation Line: 

6 7 

lcontinuation of statement 

L any character except blank or zero 

Comment Line: 

1 2 

clcomment 

* lcomment 

Ian blanks 

C$ Directive: 

72 

I 

72 

I 

1 7 72 
C$ ~ld-ir-e-ct-iv-e~~~~~~~~~~~~~~--1 

Figure 1-2. Normal Column Usage 

Labels need not occur in numerical order, but a 
given label must not be defined more than once in 
the same program unit. A label is known only in 
the program unit containing it and cannot be 
referenced from a different program unit. Any 
statement can be labeled, but only FORMAT and 
executable statement labels can be referenced by 
other statements. 

Comment Lines 

One of the characters C or * in col 1.mm 1 indicates 
a comment line. Connnents do not affect the program 
and can be placed anywhere within the program. 
Comments can appear between an initial line and a 
continuation line, or between two continuation 
lines. Comments provide a method of placing pro
gram documentation in the source program. 

Any line with blanks in columns 1 through 72 is 
al so a comrnen t line. Comm.en t lines following an 
END statement are listed at the beginning of the 
next program unit. 
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Additional characters that are not in the FORTRAN 
character set can be included in conunent lines. 
Comment lines can include any characters listed in 
appendix A for the character set being used. 

Compiler Directive lines 

The two characters C$ in colum~s l and 2 indicate a 
compiler directive line. Compiler directives 
control interpretation of following lines; they 
allow, for example, conditional compilation listing 
control. A compiler directive must appear on a 
single line, and any compiler directive terminates 
statement continuation. 

Compiler directives are effective unless the DS 
parameter of the FTNS control statement is used to 
suppress interpretation of compiler directives. If 
directive suppression is specified, any compiler 
directive is interpreted as a comm~nt line. 

The directive, including keyword and parameters, is 
written in columns 7 through 72. Compiler direc
tives are described in appendix E. 

Columns 73 Through 80 

Any identification information can appear in 
coltmms 73 through 80 and is not considered part of 
the statement or the line. Characters in the iden
tification field are ignored by the compiler but 
are copied to the source program listing. If input 
comes from other than cards, col tunns 73 through 90 
can be used for identification information. 

SEQUENCED MODE 

The FORTRAN program can be written with sequenced 
lines, as shown in figure 1-3. Each line repre
sents a source line, and sequenced 1 ines usually 
begin with a sequence number of one to five digits. 
The sequence numbers for source lines are usually 
in ascending order and can be supplied for the user 
during interactive creation of the program (under 
NOS only). The user can also simply write the 
program usi:'lg sequence numbers. Source lines are 
interpreted as sequenced lines if the SEQ parameter 
of the FTNS control statement is specified. 

00100 PROGRAM PASCAL 
00110---PRODUCES A PASCAL TRIANGLE 
00120 INTEGER LROW{lS) 
00130 DO 10 I=l,15 
00140 10 LROW(I)=l 
00150 DO 50 I=2,14 
00160 J=l6-I 
00170 DO 40 K=J,14 
00180 40 LROW(K)=LROW{K)+LROW(K+l) 
00190 L=J-1 
00200 PRINT '(lX,1515). I (LROW(M.) ,M:L,15) 
00210 50 CONTINUE 
00220 STOP 
00230 END 

Figure 1-3. Listing of Sequenced Program 
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Like nonsequenced mode lines, sequenced mode lines 
can be initial lines, continuation lines, connnent 
lines, and compiler directive lines. The column 
usage for sequenced mode lines is shown in figure 
1-4. 

Line: 

80 

Unlabeled Initial Line: 

~ Gi9] ~ l .. s_ta_t_e_m_e_n_t _____________ _, 

Labeled Initial Line: 

~ lseqf §} ltabell ~I .. s_ta_t_e_m_e_n_t ________ ___. 

Continuation Line: 

[!fil ~ + l!E} f continuation of statement 

Comment Line: 

~l~qf[J~_m __ en_t ______________________ _ 

~any character except blank or+ 

(ifil[]~m_m __ en_t ____________________________ ~ 

-Cany character except a digit 

C$ Directive: 

~ [;g} C$ fill f...,d_ir_e_ct_iv_e ___________ __ 

zb Zero or more blanks 
seq Sequence number 
ob One or more blanks 

Figure 1-4. Sequenced Column Usage 

A line consists of characters in columns 1 through 
80. The sequence number of a sequt'nced line must 
appear to the left of all other nonblank characters 
in the line. 'the sequence number consists of one 
to five digits, usually at the beginning of the 
line. Blanks can precede the sequence number. 

The statement can begin immediately after one or 
more blanks following the sequence number. Blanks 
can he used within the statement to improve read
abil lty. 

The rules for writing sequenced lines are the same 
as for nonsequenced lines. with the following 
except ions: 

If a statement label is included, it follows 
the sequence number and must be separated from 
the sequence number by at least one blank. The 
statement can begin immediately after the label 
or it can be separated from the label by one or 
more blanks. 
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A continuation line has the character + imme
diately following the sequence number. Blanks 
can be used between the + and the continuation 
of the statement. 

A collllllent line has any character except blank 
or + il!DDediately following the sequence number. 
Any line without a sequence number is al so a 
conment line. Note that in sequenced mode, 
comment lines can begin with characters other 
than C or*· 

A compiler directive line has the characters C 
and $ iDllllediately following the sequence num
ber. Blanks can be used between the characters 
C$ and the beginning of the directive. 

SYMBOLIC NAMES 
Symbolic names are assigned by the user. They 
consist of one to seven letters and digits (ANSI 
only allows 6) beginning with a letter. Symbolic 
names are used for the following: 

Main program name 

Conunon block name 

Subroutine name 

External function name 

Block data subprogram name 

Variable name 

Array name 

Symbolic constant name 

Intrinsic function name 

Statement function name 

Dununy procedure name 

NAMELIST group name 

Names that are FORTRAN keywords can be used as 
user-assigned symbolic names without conflict. In 
general, however, it is good programming practice 
to avoid naming conflicts by assigning unique names 
to program entities. Certain of these conflicts 
are illegal and are diagnosed. See figure 1-5 for 
an example of duplicated keyword names. 

CONSTANTS 
A constant is a fixed quantity. The seven types of 
constants are integer, real, double precision, 
complex, Boolean, logical, and character con
stants. The PARAMETER statement described in 
section 2 can be used to declare a symbolic con
stant. Integer, real, double precision, complex, 
and Boolean constants are considered arithmetic 
constants. 
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Example 1: 

PROGRAM TEST 
PRINT= 1.0 
PRINT•, PRINT 

The name PRINT is legally used as a variable 
name and FORTRAN keyword. 

Example 2:. 

PROGRAM ALPHA 
ALPHA= 1.0 

The name ALPHA is illegally used as a program 
unit name and a variable name. 

Figure 1-5. Duplicated Keyword Names Examples 

INTEGER CONST ANT 

An integer constant (figure 1-6 with examples in 
figure 1-7) is a string of 1 to 18 decimal digits 
written without a decimal point. It can be 
positive, negative, or zero. If the integer is 
positive, the plus sign can be omitted; if it is 
negative, the minus sign must be present. An 
integer constant must not contain a comma. The 
range of an integer constant is -(259-1) to 
259-1 (259-1=576460752303423487). 

[±] d[d]. .. 

d Is a decimal digit. 

Figure 1-6. Integer Constant 

Examples of valid integer constants: 

237 
-74 
+136772 
-0024 

Examples of invalid integer constants: 

46. Decimal point not allowed 

23A Letter not allowed 

7,200 Comma not allowed 

Figure 1-7. Integer Constant Examples 
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Integers used in multiplication, division, and 
exponentiation, whether constant or variable, 
should be in the range -(248-1) to 248-1 
(248-1=281474976710655). The result of such 
operations must also be in this range. For integer 
addition and subtraction (where both operands are 
integers), the full 60-bit word is used. 

When an integer constant is used as a subscript, 
the maximum value is 217-1 (217-1=131071). The 
minimum value is -(217-1) except when LCM=G is 
selected; then the range is -(220-8) through 
220-8. 

When an integer constant is used as an index in a 
DO statement or implied DO, the maximum value is 
217-2 (217-2=131070). The minimum value is 
-(217-2) except when DO=LONG is selected or a DO 
(LONG=l) directive is in effect; then a DO index 
can exceed 217-2. 

DO and LCM are FORTRAN control statement param
eters. They are described in section 11. 

When values are converted (in an expression or 
assignment statement) from real to integer or from 
integer to real, the valid range is also from 
-(248-1) to 248-1. For values outside this 
range, the high order bits are lost and no diagnos
tic is provided. 

REAL CONST ANT 

A real constant (figure 1-8 with examples in 
figure 1-9) consists of a string of decimal digits 
written with a decimal point, with an exponent, or 
with both. Commas are not allowed. The plus sign 
can be omitted if the exponent is positive, but the 
minus sign must be present if the exponent is 
negative. 

[±] coeff 
[±] coeff E [±] exp 
[±] n E [±] exp 

coeff Is a coefficient in the form of a real 
constant: 

n. 
n.n 
.n 

n Is an unsigned integer constant. 

exp Is an unsigned integer exponent (base 10). 

Figure 1-8. Real Constant 

The range of a real constant is 10-293 to 
lo+322; if this range is exceeded, a diagnostic 
is printed. Precision is approximately 14 decimal 
digits, and the constant is stored internally in 
one computer word. 

Optionally, a real constant can be followed by a 
decimal exponent, written as the letter E and an 
integer constant that indicates the power of ten by 
which the number is to be multiplied. If the E is 
present, the integer constant following the letter 
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Examples of valid real constants: 

7.5 
-3.22 
+4000. 
.5 

Examples of invalid real constants: 

33,500. 

2.5A 

Comma not allowed 

Letter not allowed 

Examples of valid real constants with exponents: 

42. E1 

.00028E+5 

6.205E6 

700.E-2 

Value 42. X 101 = 420.0 

Value .00028 X 105 = 28.0 

Value 6.205 X 106 

Value 700. X 10-2 

6205000.0 

7.0 

Example of invalid real constant with exponent: 

7.2E3.4 Exponent not an integer 

figure 1-9. Real Constants Examples 

E must not be omitted. The plus sign can be 
omitted if the exponent is positive, but the minus 
sign must be present if the exponent is negative. 

DOUBLE PRECISION CONST ANT 

A double precision constant (figure 1-10 and 
examples in figure 1-11) is written in the same way 
as a real constant with exponent, except that the 
exponent is prefixed by the letter D instead of E. 
Double precision values are represented internally 
by two computer words, giving additional preci
sion. A double precision constant is accurate to 
approximately 29 decimal digits. The plus sign can 
be omitted if the exponent is positive, but the 
minus sign must be present if the exponent is 
negative. 

[±] coeff D [±] exp 
[±) n D [±] exp 

coeff Is a coefficient in the form of a real 
constant: 

n. 
n.n 
.n 

n Is an unsigned integer constant. 

exp Is an unsigned integer exponent (base 10). 

Figure 1-10. Double Precision Constant 
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Examples of val id double precision constants: 

5.83402 Value 5.834 x 102 = 583.4 

14 .D-5 Value 14. x 10-5 = .00014 

9.2003 Value 9.2 x 103 = 9200.0 

312004 Value 3120. x 104 = 31200000.0 

Examples of invalid double precision constants: 

7.20 Exponent missing 

05 Exponent alone not allowed 

2,001.302 Comma illegal 

3.14159265 D and exponent missing 

Figure 1-11. Double Precision Constants 
Examples 

COMPLEX CONST ANT 

Complex constants (figure 1-12 and examples in 
figure 1-13) are written as a pair of real or 
integer constants or symbolic constants separated 
by a comma and enclosed in parentheses. 

The first constant represents the real part of the 
complex m.nnber, and the second constant represents 
the imaginary part. The parentheses are part of 
the constant and must always appear. Either 
constant can be preceded by a plus or minus sign. 
Complex values are represented inter!lally by two 
consecutive computer words containing real values. 

Real constants which form the complex constant can 
range from l0-293 to 10+322. Division of 
complex numbers might result in underflow or over
flow even when this range is not exceeded. 

LOGICAL CONST ANT 

A logical constant (figure 1-14 and examples in 
figure 1-15) takes the form of .TRUE. or .FALSE •• 
The periods are part of the constant and must 
appear. 

BOOLEAN CON,ST ANTS 

Because -of· onticipat·ea changes, use .of this 
feature, is , not recommended. For·· guide-
lines, see. appen<lix G~ · »·\ · 

.. " 
'A ;Boolean .. constant. ·-i~ a Holl.erith cbnstant, octal 
·:constilnt; 'or,,, hex~d.ecito~f. :,colist~nt. ,A .. -'Boolean 
constant '1$ 'alway~.(' r~pre~eoted· 'ib one· computer word. 

, l l ~ ~' , ' A ' ( ' < W ., ) A (/ , , l z --~' , 

1-6 

{real,imag) 

real Is a real or integer constant for the real 
part. 

imag Is a real or integer constant for the 
imaginary part. 

Figure 1-12. Complex Constant 

Examples of valid complex constants: 

CL, 7.54) 1. + 7.54i i=V-1 

(-2.1 E1, 3.24) -21. + 3.24i 

(4, 5) 4.0 + 5.0i 

co., -1.) o.o - 1.0i 

PARAMETER CPAR1 - 1.,_, PAR2· = 2.) 
COMPL~x.p 

. 
C=CPAR1, PAR2) . 

Examples of invalid complex constants: 

(12.70-4 16.1) Comma missing and double 
precision not allowed 

4.7E + 2,1.942 Parentheses missing 

Figure 1-13. Complex Constant~ Examples 

.TRUE. 

.FALSE. 

. TRUE. 

. FALSE. 

Represents the logical value true . 

Represents the logical value false . 

Figure 1-14. Logical Constant 

Examples of valid Logical constants: 

.TRUE • 
• FALSE. 

Examples of invalid Logical constants: 

.TRUE 

.F • 

Figure 1-15. 

No terminating period 
Abbreviation not recognized 

Logical Constants Examples 
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Hollerith Boolean Constant 

A Hollerith constant (figure 1-16) has on~ of four 
forms. 

nHs 
L"s" 
R''s" 
"s" 

n Is an unsigned nonzero integer constant in 
the range 1..;;;n<10. 

ls a string of 1 through 10 re~resented 
characters. 

fj~u~e 1-16. 'Hollerith' Cpnstary~ 

-For ·th~ nH~ form, . the · 'n sp,ec;i.fi~s· ·the" 'hutnb~r '·-,Qf 
c,harl'lcters in tfi.~ sfr ing folio~_in~. ~·h,e-, H. <~0:~",!'lo~.e 

I than 10 character8 can be· spedfied in .ttfe.'· rt·i:.ing} 
t extra characters are tnmc~ted·: · Bbn'Rs '.ar~.-'s;igni

fican:t ,· and chat a'~ ters th~0t.· Ar.:f>: .. not · in the1> "rbR.T,Ri\N 
charl'ld:er se·t. can· be·· used .• · .. _. <' .. <.·-,.· ·: .--. j:f 'f •. :iCr; ::.· 
The nHs., form indicates lef t'.i..justifled ·"'with~·' 'blank 

. fill. , Blank fi'l~:-means th;at.~ any, una_s
0

si.gn~d/fh9-r:.,. 
acter . positions. ···1n, ·the·. computer'· word '_er~.'.-\Se,t .,:to 
blank (di~play ~ode' 55 .octal·)~. ·For ~xample:)'~.;~:~\;:. ':" 

.• ~~ ". , • Val u~. ~: 02,~5. : .~5 ~:-'~Gj'; :·2.~"f.j:~·:x.- .• 
. The L'.·~~·; f<?1·m .Jnd'.:cat·es ?·~~t-,.1~~-~.I!i~(~f'.~~}.1.itnat;~Y 
zero .fill.. Binary· z~ro "fill· ·meafas'-"t·hat '~ ~.w ... 
::\~~igned A~ch:"!r~'Ctei 'pCz1t1on·!.~ .jiC1 

( tC't, tcvv: h:tti~'~e'iu 

( d ls:~:r:c?~: a~~~~::.::~:.·::::. ::~:;·. :: /{::·tt~;} . 
The W's',' form indicate~ right-jus~if;L~d '.witJi.'"b\'.na'r:,r 
zero fill•' For example• · ' :.:-z· - · 

Ji y ~ ¥ 

R11 AB" v~1ue oo ••• oooioz octal 
' ~ ~ , )< .:: ' /< ~! :, (: ,;;¥< ;."' ' 

The "s" · form is ·equivalent;' to the , nH, form' ·ex'~e"pt 
the char,1cters nefu<l· not 'Jle counted. ,:.N'o more· thali 
10 characters', can be represented' in' t,he -$t'd.'ng. 
An}; quote within the string is .represe.n,t~a"·-~~j/. two 
cor18t-:<' 1J.t tve quote characters.' Not.e .that ·:ilie" ,s.tring 
might be 11 character~ 1~t\g .: if on~. ch~r·altef"; is t :i 

quot(-~ repn~se~~e<l by ,twp .. · cons
0

ecuq;~·,: qu~~e's ~ 
!Hanks ar-e si.gni fic:-ant, ao<i ch8rac~C'rs,, th~~ a~e.'not 
in th(.'> FORTRAN character· set. can 'he··' used .• ,--. For 
example, . ·" · . 

__ ,.::_" > 

" ,r, 

''AB" '· va_:i.ue 010255•. ;s.s~~c.tai :: 
,t,- }.~ 

, . 

V:ilue. 03640455.\.ss octal 
) 

Octal Boolean Constant .. 

An octal constant (figure 1-17) allows a ·string of 
digit's to be interpretct1 as an octal ·number.~ As 
many HS 20 l)CtAl digits <"'i'ln he reprN>E?nted fo ,a 
60-hit computer word. (An octal ,digi.t .i:.s <;>ne. of 
the digits 0 through 7.) The octal numb~r is 
right-justified with binary zero fill. 

f:xample: 

0"77". Value 00 ••• 0077 octal 

60481300 F 

0"011 

0 Is a string of 1 through 20 octal digits. 

Figur.e 1-17. Octal Constant 

.Hexadecimal Boolean Constant 

A h~xAdecimal constant (figure 1-18) allows a 
;·s,trfog qf digits 'to be interpreted· as a .hexadecimal 
tiumb~r... As many as 15 hexadecimal digits can be 
;t'epresented in a 6'0-bit · computer word. (A hexa-:
~decitnql' digit is one _:bf. the characters 0, 1, 2, 3, 
~4,, 5;-6,:, 7',·8,.,9, ,A, B~ C, D, E; or F.) The hexa
ecfmal·,'numbe":;{~ ·,r1Aht-justified W'ith binary zero 
}lU:' ;:'.' ~, , . 
• '~.i :;,:'.".~-(,:-·'..~:~~:;'~"- :: ,-::::' ::·. 

i?Cam:p~e 17,· i" r:Y• . . ·: 
< , ) ;_ • ) :A A=~~~~)~ ·· ... ~:~ .t ,\ • '( , 

< 4~'.'~A~( .::1\~al tt~ .. O"O"· ••. OQ32. octal 
;: :~;.~·.:._ .. -~.,:··~·~·~/t.:",t .. ~<~ ... :. ,.,'.' 

CHARACTER CONST ANT 
A _,_ ____ .._ _______ .._ __ .._ l.C..!------ 1 1n --..!.&..L 

.n. \....11Cl.i.Cl.\...Lt:::L \.:.UU~l-C1.U.L \.L...LC,UJ..IC .L-J.J W.1.1....U 

figure 1-20) is a string of characters 
apostrophes. Within the character 
apostrophe is represented by two 
apostrophes. 

tXCiii1plt:S :JX1 

enclosed in 
string, an 
consecutive 

's' 

Is a string of characters. 

Figure 1-19. Character Constant 

Examples of valid character constants: 

'ABC' 
'123' 
'YEAR' 'S' 

Examples of invalid character constants: 

I ABC Terminating apostrophe is 
missing 

0 ABC" Not a character constant <valid 
Boolean constant) 

'YEARS'S' Invalid number of apostrophes 

Figure 1-20. Character Constants Examples 
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The minimum number of characters in a character 
constant is one, and the maximl.Dll number of char
acters in a character constant is (215-1) or 
32767. The length is the number of characters in 
the string. Blanks are significant in a character 
constant. Any characters in the operating system 
character set can be used. 

Character positions in a character constant are 
numbered consecutively as 1, 2, 3, and so forth, up 
to the length of the constant. The length of the 
character constant is significant in all operations 
in which the constant is used. The length must be 
greater than zero. 

VARIABLES 
A variable represents a quantity with a value that 
can be changed repeatedly during program execu
tion. Variables are identified by a symbolic name 
of one to seven letters or digits (ANSI only 3llows 
six), beginning with a letter. A variable is 
associated with a storage location. Whenever a 
variable is used, it references the value currently 
in that location. A variable must be defined 
before being referenced for its value. 

The types of variables are integer, real, double 
precision, complex, Boolean, logical, and char
acter. Variables typed by default are integer if 
the first letter is I, J, K, L, M, or N, and are 
real if the first letter is any other letter. 
Implicit and explicit typing of variables is 
described in section 2. 

INTEGER VARIABLE 

An integer variable is a variable that is typed 
explicitly, implicitly, or by default as integer. 
An integer variable occupies one storage word. The 
range restrictions for integer variables are the 
same as for integer constants. 

See section 4 for restrictions on integers used in 
DO statements. 

Example: 

ITEM I 
J 
NSUM 

N72 
. K2S04 

JSUM 

All variables are integer by default, as the 
variable name begins with the letter I through 
N. 

REAL VARIABLE 

A real variable is a variable that is typed expli
citly, implicitly, or by default as real. The 
value range is 10-293 through 10+322 with 
approximately 14 significant digits of precision. 
A real variable occupies one storage word. 
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Example: 

AVAR 
RESULT 
BETA 

SUM3 
TOTAL2 
xxxx 

All variables are type real, as the variable 
names begin with letters other than the letters 
I through N. 

DOUBLE PRECISION VARIABLE 

A double precision variable is a variable that is 
typed explicitly or implicitly as double precision. 
The value of a double precision variable can range 
from 10-293 to 10+322 with approximately 29 
significant digits of precision. Double precision 
variables occupy two consecutive storage words. 
The first word contains the more significant part 
of the ntnnber and the second contains the less 
significant part. 

Example: 

IMPLICIT DOUBLE PRECISION (A) 
DOUBLE PRECISION OMEGA, X, IOTA 

The variables OMEGA, X, IOTA, and all variables 
whose first letter is A are double precision. 

COMPLEX VARIABLE 

A complex variable is a variable that is typed 
explicitly or implicitly as complex. A complex 
variable occupies two storage words; each word 
contains a real number. The first word represents 
the real part of the number and the second repre
sents the imaginary part. 

Example: 

COMPLEX ZETA, MU, LAMBDA 

LOGICAL VARIABLE 

A logical variable is a variable that is typed 
explicitly or implicitly as logical. A logical 
variable occupies one storage word. 

Example: 

LOGICAL L33, PRAVDA, VALUE 

BOOLEAN VARIABLE 

A Boolean variable is a variable that is typed 
explicitly or implicitly as Boolean. A Boolean 
variable occupies one storage word. Hollerith, 
octal, or hexadecimal values are generally assigned 
to Boolean variables. 

Example: 

BOOLEAN HVAL, ZZZ, R34 
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CHARACTER VARIABLE 

A character variable is a variable that is typed 
explicitly or implicitly as character. The length 
of the character variable is specified when the 
variable is typed as character. 

Example: 

CHARACTER NAM*lS, C3*3 

ARRAYS 
A FORTRAN array is a set of elements identified by 
a single name. The name is composed of one to 
seven letters and digits (ANSI only allows six) and 
begins with a letter. Each array element is 
referenced by the array name and a subscript. 

The type of the array elements is determined by the 
array name in the same manner as the type of a 
variable is determined by the variable name. The 
array name can be typed explicitly with a type 
statement, implicitly with an IMPLICIT statement, 
or by default typing. 

The array name and its dimensions must be declared 
in a DIMENSION, COMM.ON, or type statement. When an 
array is declared, the declaration of array dimen
sions takes the form shown in figure 1-21. Arrays 
can have 1 to 7 dimensions. 

array (d [,d] ... ) 

array Is the symbolic name of the array. 

d Specifies the bounds of an array dimension 
anci takes the form: 

[lower:] upper 

lower 

upper 

Optionally specifies the lower 
bound of the dimension. The 
lower bound can be an integer 
or Boolean expression with a 
positive, zero, or negative value. 
If omitted, the lower bound is 
assumed to be 1. 

Specifies the upper bound of the 
dimension. The upper bound can 
be an integer or Boolean expres
sion with a positive, zero, or 
negative value. The upper bound 
must be greater than or equal to 
the lower bound. In the case of 
an assumed size array, the upper 
bound of the last dimension can 
be specified as *. 

Figure 1-21. Declaration of Array 
Dimensions 

The dimension bounds can be positive, negative, or 
zero. If the lower bound is omitted, the lower 
bound is assumed to be one. In this case, the 
upper bound must be positive. The general rule is 
that the upper bound must always be greater than or 
equal to the lower bound. The size of each dimen
sion is indicated by the distance between the lower 
bound and upper bound. For example, 
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DIMENSION RX(O:S) 

declares a !-dimensional array of six elements 
such as that shown in figure 1-22. 

DIMENSION TABLE(4,3) 

declares a 2-dimensional array of four rows and 
three columns, for a total of twelve elements 
such as that shown in figure 1-23. 

INTEGER STOR(6,6,3) 

declares a 3-dimensional array of six rows, six 
columns and three planes, for a total of 108 
elements. 

RowO 
Row 1 
Row 2 
Row3 
Row4 
Row5 

10.0 
55.0 
11.2 
72.6 
91.9 

7.1 
Value of (4) is 91.9 

Figure 1-22. 1-Dimensional Array Storage 

Column 1 Column 2 Column 3 

Row 1 
Row2 
Row3 
Row4· 

44_f 10f105 72 20 200 
3 11 30 

Value of (2,3) 
is 200 

91 76 714 

Value of (3,2) is 11 

Figure 1-23. 2-Dimensional Array Storage 

The span of an array dimension is given by 
(upper-lower+l), where upper is the upper dimension I 
bound and lower is the lower dimension bound. An 
array of type integer, Boolean, real, or logical 
occupies n words of storage, where n is the product 
of the spans of all dimensions. An array of type 
complex or double precision occupies 2*n words. An 
array of type character occupies (n*len+offset+9)/10 
words, where len is the length in characters of an 
array element, and offset is the starting character 
position (0 to 9) of the array in the first word of 
the array storage. Character operations involve 
character lengths, not word lengths. The length, 
in words, of a character array can be determined by 
placing the array in a common block and applying 
the above formula, (n*len+offset+9) I 10. For a 
character array in a common block, the value of 
offset is MOD(totch, 10), where totch is the total 
number of characters preceding the first element of 
the array in the common block. Note that in the 
formula for the length of a character array in 
words, all terms are integers and di vision is an 
integer division (truncation). 

An array in central memory must occupy less than 
217 words. An array in extended memory can 
occupy up to 220-8 words if LCM=G is selected on 
the FTNS control statement. Arrays are placed in I 
extended memory through the LEVEL statement. (See 
section 2.) 

If a Boolean expression is used for the lower or 
upper bound of a dimension, the value of the 
expression is converted to integer; that is, the 
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value is INT (lower) or INT (upper). A dimension 
bounds specification must not include a function 
reference or array element reference. Presence of 
a variable makes the size of the array adjustable. 
Presence of an asterisk as the upper bound of the 
last dimension makes . the array an assumed-size 
array. An assumed-size array can only be used in a 
subroutine or function, as described in section 6. 

ARRAY STORAGE 

The elements of an array have a specific storage 
order, with elements of any array stored as a 
linear sequence of storage words. The first ele
ment of the array begins with the first storage 
word or character storage position, and the last 
element ends with the last storage word or char
acter storage position. 

The number of storage words reserved for an array 
is de.termined by the type of the array and its 
size. For real, integer, Boolean, and logical 
arrays, the number of storage words in an array 
equals the array size. For complex and double 
precision arrays, the number of storage words 
reserved is twice the array size. For character 
arrays, the number of words is calculated from the 
number of characters stored, at ten characters per 
storage word. For example, an array defined as 
CHARACTER*S X(8), that is, eight 5-character ele
ment~, would require storage for 40 characters, or 
four storage words at offset zero. 

Storage patterns for a 1-dimensional, 2-dimensional, 
and 3-dimensional array are shown in figure 1-22, 
figure 1-23, and figure 1-24, respectively. Arith
metic values are shown for the array elements, but 
an array can be any data type. Array elements are 
stored in ascending locations by columns. The 
first subscript value increases most rapidly, and 
the last subscript value increases least rapidly. 

ARRAY REFERENCES 

Array references can be references to complete 
arrays or to specific array elements. A reference 
to a complete array is simply the array name. A 
reference to a specific element involves the array 

Row 1 

Row 2 

Row3 

Plane 1 

Column 1 Column 2 Column 3 

3_17_14 7 8 9 

0 33 2 

name followed by a subscript specification. An 
array element reference is also called a subscrip
ted array name. 

A reference to the complete array references all 
elements of the array in the order in which they 
are stored. For example, 

DIMENSION XT(3) 
DATA XT/1.,2.,3./ 
CALL CALC(XT) 

uses the array reference XT in the DATA statement 
and the CALL statement. 

A reference to an array element references a speci
fic element and takes the form shown in figure 1-25. 

array (e[,e] ... ) 

array 

e 

Is the symbolic name of the array. 

Is a subscript expression that is an integer, 
real, double precision, complex, or Boolean 
expression. Each subscript expression has a 
value that is within the bounds of the cor
responding dimension. 

Figure 1-25. Array Element Reference 

An array element reference must specify a value for 
each dimension in the array. Array element refer
ences are not legal unless a value is supplied for 
each dimension. There can be up to seven dimen
sions in an array element. 

An array element reference specifies the name of 
the array followed by a list of subscript expres
sions enclosed in parentheses. Each subscript 
expression can be an integer, real, double preci
sion, complex, or Boolean expression. Each sub
script expression is evaluated and converted as 
necessary to integer. A subscript expression can 
cont a in function references and array element 
references; however, evaluation of a function 
reference must not alter the value of any other 
subscript expression in the array element reference. 

Value of (1,3,2) is 7 

Plane 2 

Column 2 

Value of (3,2, 1) is 33 
Row2 

Row3 

22J51J7 
0 98 6 

3 207 99 

Plane 3 

Column 2 Column 3 

Value of (2, 1,3) is 77 

Figure 1-24. 3-Dimensional Array Storage 
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Each value after conversion to intege'r must not be 
less than the lower bound or greater than the upper 
bound of the dimension. If the array is an assumed
size array with the upper bound of the last dimen
sion specified as asterisk, the value of the 
subscript expression must not exceed the actual 
size of the dimension. The results are unpredict
able if an array element reference exceeds the size 
of an array. For each array element reference, 
evaluation of the subscript expressions yields a 
value for each dimension and a position relative to 
the beginning of the complete array. 

The position of an array element is calculated as 
shown in table 1-2. The position indicates the 
storage location of an array element. 

See figure 1-26 for array reference examples. 

TABLE 1-2. ARRAY ELEMENT POSITION 

Dimensions Position of Array Element 

l 

2 

3 

7 

si 

l + (s1-j1) 

l + (s1-j1) 
+ ( s2-j2)*n1 

l + ( s1-j1) 
+ ?s2-j2)*n1 + s3-j3)*n2*n1 

Lower bound of dimension i. 
Upper bound of dimension i. 

-

Size of dimension i. If the lower 
bound is one, ni=ki. Otherwise, 
ni=(ki-ji+l). 
Value of the subscript expression 
specified for dimension i. 

CHARACTER SUBSTRINGS 
When a character variable or character entity is 
declared, the entire character string can be 
defined and referenced. Specific parts of the 
character string can also be defined or referenced 
with character substring references. A character 
entity must be declared with the CHARACTER state
ment described in section 2. The declaration of a 
...:.i1aracter entity specifies the length in characters. 

SUBSTRING REFERENCES 

If the name of a character entity is used in a 
reference, the value is the current value of the 
entire string. A reference to part of a string is 
wr i.tten as a character substring (figure 1-27 and 
example in figure 1-28). 
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Example 1: 

INTEGER DZC12) 

DZ(6)= 79 

The array element reference DZ(6) refers to 
the element at position 6 in the array: that 
; s, t 0 ( 1 + ( 6-1 ) ) • 

Example 2: 

COMMON /CHAR/ CQ 
CHARACTER*S CQ(6,4) 

CQ(6,3) 'RUN' 

The array element reference CQC6,3) refers 
to the element at position 18: that is, to 
(1+ (6-1) + (3-1) *6). The character stor
age position is 86: that is, 1+Celement 
position -1)*character Length. Character 
position 86 indicates that storage for the 
element begins at the sixth character posi
tion in the ninth element of the array. 
(The COMMON declaration causes CQ to begin 
on a word boundary; in general, the compiler 
does not necessarily align character vari
ables on word boundaries.) 

Figure 1-26. Examples of References to 
A---~· et----•-
Ml I CilT L..\.C:lll\:'11'-~ 

char ([first]: [last]~ 

char 

first 

Is the name of a character variable or array 
and can be an array element reference. 

Optionally specifies an integer, teal, double 
precision, com1>lex, or Boolean expression 
for the position of the first character of the 
substring. If first is omitted, the value is 
one. 

last Optionally specifies an integer, real, double, 
precision, complex, or Boolean expression 
for the position of the last character in the 
substring. If last is omitted, the value is 
the length of the string. 

Figure 1-27. Character Substring Reference 

The specification of the first character in the 
substring is an integer, real, double precision, 
comp1ex, or Boolean expression that is evaluated 
and converted as necessary to integer. The expres
sion can contain array element references and 
function references, but evaluation of a function 
reference must not alter the value of the other 
expression in the substring reference. If the 
specification of first is omitted, the value is 1 
and all characters from 1 to the value of the 
specification of last are included in the substring. 
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Establish a character entity as follows: 

CHARACTER*6 S1,S2 
DATA S1/'STRING'/ 

Example of string reference: 

S2 = S1 

The reference to S1 is a reference to the 
full string 'STRING'. 

Examples of substring references: 

S1 C1 :3) Value I STR' 
S1 C3:4) Value 'RI' 
S1 (4:) Value 'ING' 
S1 (:4) Value 'STRI' 
S1 C:) Value 'STRING' 

Note that the substring reference S1C:) has 
the same effect as the reference S1, since 
all characters in the string are referenced. 

Figure 1-28. Examples of Character 
Substring References 

The specification of last in the substring is an 
expression subject to the same rules as the speci
fication of first. If last is omitted, the value 
is the length of the string and all characters from 
the specified first position to the end of the 
string are included in the substring. For a string 
length len, the value of first must be at least 1 
and must not exceed last; the value of last must 
not exceed the value of len. 

SUBSTRINGS AND ARRA VS 

If a substring reference is used to select a 
substring from an array element of a character 
array, the combined reference includes specifica
tion of the array element followed by specification 
of the substring. See figure 1-29 for example. 
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CHARACTER*8 
CHARACTER*4 

ZS (5) 
RSEN 

ZSC4)C5:6)='FG' 
RSEN=ZS(1)(:4) 

The first reference refers to characters 
5 and 6 in element 4 of array ZS. The 
second reference refers to the first 
four characters of the first element of 
array ZS. 

Figure 1-29. Example of Substring and 
Array References 

ST A TEMENT ORDER 

The order of various statements within the program 
unit is shown in figure 1-30. Within each group, 
statements can be ordered as necessary, but the 
groups must be ordered as shown. Statements that 
can appear anywhere within more than one group are 
shown on the right in boxes that extend vertically 
across more than one group. 

A PROGRAM statement can appear only as the first 
statement in a main program. The first statement 
of a subroutine, function, or block data subroutine 
is respectively a SUBROUTINE statement, FUNCTION 
statement, or BLOCK DATA statement. The END state
ment is the last statement of each of the preceding 
program units. 

If a program is to be used as an overlay, the 
OVERLAY statement must precede the PROGRAM state
ment and any F'UNCTlON or SUBROUTINE statements. 

Comments can appear anywhere within the 
unit. Note that any comment following 
statement is considered part of the next 
unit. 

program 
the END 
program 

FORMAT statements can appear anywhere in the 
program unit. 

ENTRY statements can appear anywhere in the program 
unit, subject to two restrictions. An ENTRY state
ment cannot appear within the range of a DO loop 
(between the DO statement and the terminating 
statement) or within a block IF construction 
(between the IF statement and the ENDIF statement). 
The ENTRY statement cannot be used in the main 
program unit, where an alternate entry point would 
have no meaning. 

Specification statements in general precede the 
executable statements in the program unit. The 
nonexecutable specification statements describe 
characteristics of quantities known in the program 
unit, and the executable statements describe the 
actions to be taken. 

All specification statements must precede all DATA 
statements, NAMELIST statements, statement function 
definitions, and executable statements. Within the 
specification statements, all IMPLICIT statements 
must precede all other specification statements 
except PARAMETER statements. PARAMETER statements 
can appear anywhere among the specification state
ments, but each PARAMETER statement must precede 
any references to the symbolic constant defined by 
the PARAMETER statement. 

All statement function definitions must precede all 
executable statements in the program unit. State
ment function definitions cannot be used in block 
data subroutines. 
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PROGRAMt, SUBROUTINE, FUNCTION, or BLOCK DATA 

IMPLICIT 

INTEGER 1 
REAL 
DOUBLE PRECISION 
COMPLEX ) (Type specification 
LOGICAL I statements) 
CHARACTER 
BOOLEAN I 

~ , 
I 

DI MENS ION 
EQUIVALENCE 
COMMON 
LEVEL 
SAVE 
EXTERNAL 
INTRINSIC 

((Specification statements) 

) 

Statement function definitionit 

Assignment 
DO 
CONTINUE 
IF 
ELSE 
EL SEIF 
ENDIF 
GOTO 
ASSIGN 
CALL 
RETURN 
PAUSE 
STOP 
OPEN 
CLOSE 
INQUIRE 

WRITE 
PRINT 
PUNCH 
BUFFER IN 
BUFFER OUT 
ENCODE 
DECODE 
REWIND 
BACKSPACE 

) 

ENDFILE I 

END 

(Executable statements)tt 

(Executable I/O 
statements)tt 

DATA 

tcan be preceded by an OVERLAY statement. 

ttcannot be used in a BLOCK DATA subprogram. 

PARAMETER 
(must 
precede 
first 
reference) 

NAMELISTtt 
(must pre
cede first 
reference) 

tttcannot be used in a main program or BLOCK DATA subprogram. 

FORMATtt 

Figure 1-30. Statement Order 

ENrnvttt 
(except within 
range of block IF 
or DO Loop) 

Comments and 
compiler 
directives 

DATA statements can be used anywhere among state'."" 
ment function definitions and executable statements. 

NAMELIST statements can appear anywhere among 
statement function definitions and executable 
statements. Note that each NAi.'1ELIST statement 

Executable statements must follow all specification 
statements and any statement function definitions. 
Executable statements such as assignment, flow 
control, or 1/0 statements can appear in whatever 
order required in the program unit. Executable 
statements cannot be used in block data subroutines. 

defining a NAMELIST group must appear before the 
first reference to the I\AMELIST group. Also note 
that NA.'1ELIST statements cannot be used in block 
data subroutines. 
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The END statement must be the last statement of 
each program unit. 
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SPECIFICATION STATEMENTS 2 

Specification statements are nonexecutable. They 
are used to specify the characteristics of symbolic 
names used in a program. Specification statements 
must appear before all DATA statements, NAMELIST 
statements, statement function definitions, and 
executable statements in the program unit; other
wise, a fatal diagnostic is issued. 

The specification statements are: 

COMMON 
I DIMENSION 

EQUIVALENCE 
EXTERNAL 
IMPLICIT 
INTRINSIC 
LEVEL 
PARAMETER 
SAVE 
type (INTEGER, REAL, DOUBLE PRECISION, COMPLEX, 

BOOLEAN, LOGICAL, CHARACTER) 

These statements are discussed in this section. 

DATA statements are not specification statements, 
but they also are described in this section. 
Statements are presented in alphabetical order. 

COMMON ST A TEMENT 
The COMMON statement (figure 2-1 and example in 
figure 2-2) provides a means of associating 
entities in different program units. The use of 
common blocks enables different program units to 
define and reference the same data without using 
arguments, and to share storage units. Within one 
program unit, an entity in a common block is known 
by a specific name. Within another program unit, 
the same data can be known by a different symbolic 
name that is valid only within the scope of that 
program unit. 

A single variable name or 
only once in any COMMON 
program unit. Function or 
included in comm.on blocks. 
of dummy arguments cannot 
blocks. 

array name can appear 
statement within the 
entry names cannot be 
In a subprogram, names 
be included in common 

If the common block name is omitted, the common 
block is blank common. When the first specifica
tion in the COMMON statement is for blank common, 
the slashes can also be omitted. If a comm.on block 
name is specified, the common block is a named 
common block. Within a program unit, declarations 
of common blocks are cumulative. The nlist follow
ing each successive appearance of the common block 
name (or no name for blank common) adds more 
entities to the common block and is treated as a 
continuation of the specification. Variables and 
arrays are stored in the order in which they appear 
in the specification. 
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COMMON [/[cb] /] nlist [[,) /[cb] /nlist] ... 

cb Is a common block name identifying a 
named common block containing the 
entities in nlist. If the name is omitted, 
the nlist entities are in blank common. 

nlist 

var 

array 

Is a list of entities to be included in the 
common block. The entities are separated 
by commas and can take the form: 

var 

array 

array (d [,d] ... ) 

Is a variable. 

Is an array name. 

d Specifies the bounds of an array dimension. 

Figure 2-1. COMMON Statement 

If any character variable or character array is 
included in a common block, all entities in the 
----- 1..1 ..... ,,,..1... -........... \..,...... .... ..... -- _\... ____ .... __ 
\...VUUUVU U.L..V"-'"'- u.&.U.O'- UC '-JJ:'lf;; \..U.CL.l..G'-"'L.C4• 

since a common block name has the scope of the 
executable program, the common block name can be 
used within a program unit as a variable or array 
name, without conflict. 

The maximum number of common blocks in an execut
able program, including blank common and all named 
common, is 500. The maximum size of each common 
block is 131071 storage words (for character data, 
1310710 characters). The use of ECS/LCM/UEM I 
residence and LCM=G for any common block increases 
the maximum possible size to 1048568 storage words 
(for character data, 10485680 characters). 

The actual size of any common block is the number 
of storage words required for the entities in the 
common block, plus any extensions associated with 
the common block by EQUIVALENCE statements. Exten
sions can only be made by adding storage words . at 
the end of the common block. See the description 
of the EQUIVALENCE statement in this section. A 
blank common block can be treated as having a 
different size in separate program units. The 
length of a common block, other than blank common, 
must not be increased by a subprogram using the 
block unless the subprogram is loaded first. If a 
program unit does not use all locations reserved in 
a common block, unused variables can be inserted in 
the COMMON declaration to ensure proper correspond
ence of common areas. A conunon block must have the 
same level in all routines declaring it (see LEVEL 
statement). 
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Example 1: 

COMMON A,B 
COMMON /XT/C,D,E 

SUBROUTINE PCQ,R) 
COMMON /XT/F,G,H 

FUNCTION TCU> 
COMMON Y,Z 

Entities C, D, and E in the main program are in the common block named XT. The same storage words are 
known by the names F, G, and H in subroutine P. Entities A and B in the main program are in blank com
mon. The same storage words are known by the names Y and Z in function T. 

Example 2: 

COMMON JCOUNT 

JCOUNT=6 

FUNCTION AB CA) 
C01910N /C/STXC4) 
DATA STX/1.,2.,2.,1./ 

Since an entity in blank common cannot be initially defined with a DATA statement, an assigment state
ment must be used to define the value of JCOUNT. ln function AB, a DATA statement can be used to define 
initial values for the elements of array STX in the common block named C. Note that JCOUNT is not com
mon to function AB. 

Example 3: 

CHARACTER*15 D,E 
COMMON /CVAL/O,E 
DATA D,E/'TEST','PROO'/ 

Common block named CVAL contains character variables. Variables D and E are initially defined in a DATA 
statement. 

Example 4: 

COMMON /SUM/A,BC20> 

SUBROUTINE GR 
COMPLEX FR C10> 
COMMON /SUM/X,FR 

Common block SUM in the main program is declared to contain the variable A and the array B. In the 
subroutine GR, the same storage words are associated with X and the array FR. Even if X is not used in 
the subroutine, X holds the place so that array FR matches the placement of array B. Note also that 
array FR is complex. Elements 8(1) and BC2> are known in GR as FRC1>; 8(3) and 8(4) are FRC2>; and so 
forth. Each specification of common block SUM accounts for 21 storage words. 

Figure 2-2. Examples of COMMON Statement 
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Entities in named common blocks can be initially 
defined by a DATA statement in a block data subpro
gram, or by a DATA statement in any program unit. 
Entities in blank common cannot be initially 
defined. After an entity in a named common block 
has been initially defined, the value is available 
to any subprogram in which .the named common block 
appears. 

Entities in blank common remain defined at all 
times and do not become undefined on execution of a 
return from a subprogram. Entities in named common 
can become undefined on execution of a return from 
a subprogram, unless the SAVE statement is used. 
See the description of the SAVE statement in this 
section. 

DAT A ST A TEMENT 

The DATA statement (figure 2-3 and example in 
fioure 2-4) is used to provide initial values for 
va;iables, arrays, array elements, and substrings. 
The DATA statement is nonexecutable and can appear 
anywhere after the specification statements in a 
program unit. Usually, DATA statements are placed 
after the specification statements but before the 
statement function definitions and executable 
statements. 

Entities that are initially defined by DATA state
ment are defined when the program begins execution. 
Entities that are not initially defined, and not 
associated with an initially defined entity, are 
undefined at the beginning of execution of the 
program. 

A variable, array element, or substring must not be 
initially defined more than once in the program. 
If two entities are associated, only one can be 
initially defined by a DATA statement. 

Names of dummy arguments, functions, and entities 
in blank common (including any entities associated 
with an entity in blank common) cannot be initially 
defined. Entities in a named common block can be 
init tally defined within a block data subprogram, 
or within any program unit in which the named 
common block appears. 

Within the DATA statement, each list nlist must 
have the same number of items as the corresponding 
list clist. A one-to-one correspondence exists 
between the items specified by nlist and the 
constants specified by clist. The first item of 
nlist corresponds to the first constant of clist, 
the second item to the second constant, and so 
forth. 

If an unsubscripted array name appears as an item 
in nlist, a constant in clist must be specified for 
each element of the array. The values of the 
constants are assigned according to the storage 
order of the array. 

For arithmetic data types, the constant is con
verted to the type of the associated nlist item if 
the types differ. For all other types, the data 
type of each constant in clist must be compatible 
with the data type of the nlist item. The corre
spondence is shown in table 2-1. 
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DATA nlist/clist/ [[,Jnlist/clist/J ••• 

nl ist 

var 

array 

element 

Is a list of names to be initially 
defined. Each name in the list can 
take the form: 

var 

array 

element 

sub st ring 

dolist 

Is a variable name. 

Is an array name. 

Is an array element name Cthat is, 
subscripted array name). 

substring Is a substring of a character vari
able or array element. 

dolist Is an implied-DO list of the form: 

Cdlist, i = init, term [,incr]) 

dlist Is a List of array element names 
and implied-DO Lists. Subscript 
expressions must consist of integer 
constants and active control vari
ables from DO list. 

Is an integer variable called the 
implied-DO variable. 

init Is an integer constant, symbolic 
coostaot, 01 eAPlession specifying 
the initial value, as for DO loops. 

term Is an integer constant, symbolic 
constant, or expression specifying 
the terminal value, as for DO loops. 

incr Is an integer constant, symbolic 
constant, or expression specifying 
the increment, as for DO loops. 

clist Is a list of constants or symbolic 
constants specifying the initial 
values. Each item in the list can 
take the form: 

c 

r 

c 

r*c 

r(c[,c .... J> 
r«cC,c ••• J)) 

Is a constant or symbolic constant. 

Is a repeat count that is an un
signed nonzero integer constant or 
the symbolic name of such a con
stant. The repeat count can repeat 
the value of a single constant, or 
can repeat the values of a list of 
constants enclosed in parentheses. 
To specify repetition of a complex 
constant, another set of parenthe
sis must be used. 

Figure 2-3. DATA Statement 

2-3 

I 

I 



Example 1: 

INTEGER KC6) 
DATA JR/4/ 
DATA AT/S.O/,AQ/7.S/ 
DATA NRX,SRX/17.0,S.2/ 
DATA K/1,2,3,3,2,1/ 

Variables JR, AT, AQ, and SRX are initially 
defined with the values 4, 5.0, 7.S, and 
S.2, respectively. Variable NRX is initi
ally defined with the value 17, after type 
conversion of the real 17.0 to the integer 
17. Array K with 6 elements is initially 
defined with a value for each array ele
ment. 

Example 2: 

REAL RC10,10> 
DATA R/SO•S.O,S0•7S.O/ 

Array R is initially defined with the first 
SO elements set to the value S.O and the re
maining SO elements set to the value 7S.O. 

Example 3: 

DIMENSION TQ(2) 
EQUIVALENCE CRX,TQ(2)) 
DATA TQ(1)/32.0/ 
DATA RX/47.S/ 

The first element of array TQ is initially 
defined with the value 32.0. Variable RX 
and the second element of array TQ are in
itially defined as 47.5, since TQ(2) is 
equivalenced to variable RX. 

Example 4! 

BOOLEAN MASK 
DATA MASK/0"7777"/ 

Variable MASK is initially defined with the 
octal value 7777. 

Figure 2-4. Examples of DATA Statement 

Each subscript expression used in an array element 
name in nlist must be an integer constant expres
sion, except that implied-DO variables can be used 
if the array element name is in dlist. Each 
substring expression used for an item in nlist must 
be an integer constant expression. 

IMPLIED DO LIST USE IN DAT A STATEMENT 

An implied DO list can be used as an item in nlist. 
See figure 2-5 for implied DO list examples. 

2-4 

TABLE 2-1. CORRESPONDENCE OF DATA TYPES 
IN DATA STATEMENTS 

Data Type of Data Type of 
Corresponding nlist Item clist Constant 

Integer, real, double Integer, real, double 
precision, complex, precision, complex, 
or Boolean or Boolean. The value 

of the nlist item is 
the same as would 
result from an assign-
ment statement of the 
form nlist~item=clist-
constant. 

Logical logical 

Character Character 

Example 1: 

REAL XC5,5) 
DATA CCXCJ,I),I=1,J>,J=1,S)/1S•1.0/ 

Elements of array X are initially defined 
with the DATA statement. Elements in the 
lower diagonal part of the matrix are set 
to the value 1.0. The elements initialized 
are: 

(1, 1) 
C2, 1) 
(3,1) 
(4, 1) 
(5,1) 

Example 2: 

(2,2) 
(3,2) 
(4,2) 
CS,2) 

(3,3) 
C4,3> 
CS,3) 

PARAMETER CPI=3.14159) 
REAL YC5,5) 

(4,4) 
CS,4) CS,S> 

DATA CCYCJ+1,I),J=I+1,4>,I=1,3)/6*Pl/ 

Only the following elements of array Y are 
initialized to 3.14159: 

C3, 1> 
(4,1) 
C5,1) 

(4,2) 
(5,2) (5,3) 

Figure 2-5. Examples of Implied DO List 
With DATA Statement 

An iteration count and the values of the implied DO 
variable are established from init, term, and the 
optional incr just as for DO loops, except that the 
iteration count must be positive. When the implied 
DO list appears in a DATA statement, the list items 
in dlist are specified once for each iteration of 
the implied DO list, with appropriate substitution 
of values for each occurrence of the implied DO 
variable i. 
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The appearance of a name as an implied DO variable 
in a DATA statement does not affect the value or 
definition status of a variable with the same name 
in the program unit. An implied DO variable has 
the scope of the implied DO list. 

Each subscript expression used in dl ist must be an 
integer constant express ion, except that any 
expression can contain an implied DO variable if 
the subscript expression is within the correspond
ing implied DO list. 

CHARACTER DAT A INITIALIZATION 

For initialization by DATA statement, a character 
item in nlist must correspond to a character 
constant in clist. The initial value is assigned 
according to the following rules: 

If the length of the character item in nlist is 
greater than the length of the corresponding 
character constant, the additional character 
positions in the item are initially defined as 
blanks. 

If the length of the character item in nlist is 
less than the length of the corresponding 
character constant, the additional characters 
in the constant are ignored. 

Note that initial definition of a character item 
causes definition of all character positions. Each 
character constant initially defines exactly one 
character variable, array element, or substring. 

See figure 2-6 for a character data initialization 
example. 

CHARACTER STR1•6,STR2•3 
DATA STR1/'ABCDE'/ 
DATA STR2/'FGHJK'/ 

The character variables STR1 and STR2 are in
itially defined. Variable STR1 is set to 
'ABCDE6 ', with the sixth character position 
defined as blank. Variable STR2 is set to 
'FGH', with the fourth and fifth characters 
of the constant ignored. 

Figure 2-6. Examples of Character Data 
Initialization With DATA Statement 

DIMENSION ST A TEMENT 
The DIMENSION statement (figure 2-7 and example in 
figure 2-8) defines symbolic names as array names 
and specifies the bounds of each array. More than 
one array can be declared in a single DIMENSION 
statement. Dummy argument arrays specified within 
a procedure subprogram can have adjustable dimen
sion specifications. A further explanation of 
adjustable dimension specifications appears in 
section 6. 

Within the same program unit, only one definition 
of an array is permitted. Note that dimension 
information can be specified in COMMON statements 
and type statements. The dimension information 
defines the array dimensions and the bounds for 
each dimension. 

60481300 G 

DIMENSION array(d[,dJ ••• ) [,array(d[,dJ ••• )J ••• 

array Is an array name. 

d Specifies the bounds of a dimension 
in one of the forms: 

upper 

lower:upper 

upper Is the upper bound of the dimension 
and is a dimension bound expression 
in which all constants, symbolic 
constants, and variables are type 
integer or Boolean. 

lower Is the Lower bound of the dimension 
and is a dimension bound expression 
in which all constants, symbolic 
constants, and variables are of 
type integer or Boolean. If only 
the upper bound is specified, the 
value of the lower bound is one. 

The exact form of a dimension bound expression 
is shown in section 1 under Arrays. 

Figure 2-7. DIMENSION Statement 

Example 1: 

REAL NIL 
DIMENSION NILC6,2,2) 

These statements are equivalent to: 

REAL NILC6,2,2) 

Example 2: 

COMPLEX BETA 
DIMENSION BETAC2,3) 

Array BETA contains 6 complex elements. 

Example 3: 

CHARACTER•8 XR 
DIMENSION XRC0:4) 

Array XR contains 5 character elements, 
with each element having a Length of 8 
characters. A reference to the third and 
fourth characters of the second element 
would be XRC1>C3:4>. 

Example 4: 

PARAMETER CN=100) 
DIMENSION ARRC1:N•3,0:5) 

Array ARR is a two-dimensional array that 
contains 1800 elements. The value of N 
in the dimension bound expression for the 
first dimension is defined in the 
PARAMETER statement. 

Figure 2-8. Examples of DIMENSION Statement 
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The description of arrays is in section 1 ~ The 
description covers the properties of arrays, the 
storage of arrays, and array references. 

EQUIVALENCE ST A TEMENT 
The EQUIVALENCE statement (figure 2-9 and example 
in figure 2-10) is used to specify the sharing of 
storage by two or more entities in a program unit. 
Equivalencing causes association of the entities 
that share the storage. Equivalencing associates 
entities within a program unit, and common blocks 
associate entities across program units. Equiva
lencing and common can interact. 

EQUIVALENCE (nlist) [,(nlist)] ... 

nlist Is a list of variable names, array names, 
array element names, or character substring 
names. The names are separated by commas. 

Figure 2-9. EQUIVALENCE Statement 

If the equivalenced entities are of different data 
types, equivalencing does not cause type conver
sion. If a variable and an array are equivalenced, 
the variable does not acquire array properties and 
the array does not lose the properties of an 
array. An entity of type character can be equiva
lenced only to another entity of type character. 
The lengths of the equivalenced character entities 
can be different. 

Each nlist specification must contain at least two 
names of entities to be equivalenced. In a sub
program, names of dummy arguments cannot appear in 
the list. Function and entry names cannot be 
included in the list. Equivalencing specifies that 
all entities in the list share the same first 
storage word. For character entities, equivalenc
ing specifies that all entities in the list share 
the same first character storage position. Equiva
lencing can indirectly cause the association of 
other entities: for instance, when an EQUIVALENCE 
statement interacts with a COMMON statement. 

If an array element is included in nlist, the 
number of subscript expressions must match the 
number of dimensions declared for the array name. 
If an array name appears in the list, the effect is 
as if the first element of the array had been 
included in the list. Any subscript expression 
must be an integer or Boolean constant expression. 
For character entities, any substring expression 
must be an integer or Boolean constant expression. 

Variables of different data types can be equiva
lenced, except for character data. 

Equivalencing must not reference array elements in 
such a way that the storage sequence of the array 
would be altered. The same storage unit cannot be 
specified as occurring more than once in the 
storage sequence. For example, 

REAL FA(3) 
EQUIVALENCE (FA(l), B), (FA(3), B) 

would be illegal. 
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Example 1: 

DIMENSION Y(4),8(3,2) 
EQUIVALENCE (Y(1),8(3,1)) 
EQUIVALENCE CX,YC2>> 

Storage is shared so that 6 storage words 
are needed for Y, 8, and X. The associ
ations are: 

y (1) 

y (2) 
y (3) 

YC4> 

Example 2: 

8(1,1) 
8(2,1) 
8(3,1) 
8(1,2) 
8(2,2) 
8(3,2) 

x 

CHARACTER A*5,C•3,D(2)*2 
EQUIVALENCE CA,DC1>>,CC,D(2)) 

Storage is shared so that 5 character 
storage positions are needed for A, C, and 
D. The associations are: 

AC1:1) 
AC2:2> 
AC3:3) 
AC4:4> 
AC5:5) 

Example 3: 

REAL TRC4) 

D(1)(1:1) 
D(1)(2:2) 
0(2)(1:1) 
D(2)(2:2) 

COMPLEX TSC2> 
EQUIVALENCE CTR,TS) 

CC1:1> 
c (2: 2> 
CC3:3> 

Different data types are associated with 
the equivalencing of the first storage 
word of each entity: 

TR (1) 

TRC2> 
TR(3) 
TR(4) 

TS (1 )-real part 
TSC1)-imaginary part 
TS <2>-real part 
TSC2)-imaginary part 

Figure 2-10. Examples of 
EQUIVALENCE Statement 

Also, the normal storage sequence of array elements 
cannot be interrupted to make consecutive storage 
words no longer consecutive. For example, 

REAL BZ(7), 
EQUIVALENCE 

CZ(5) 
(BZ, CZ), 

would also be illegal. 

(BZ(3), CZ(4)) 

The interaction of COMMON and EQUIVALENCE state
ments is restricted in two ways: 

An EQUIVALENCE statement must not attempt the 
association of two different common blocks in 
the same program unit. For example, 

COMMON /LT/ A, T 
COMMON /LX/ S, R 
EQUIVALENCE (T, S) 

is not legal. 
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An EQUIVALENCE statement must not cause a 
common block to be extended by adding storage 
words before the first storage word of the 
common block. On the other hand, a common 
block can be extended through equivalencing if 
storage words are added at the end of the 
common block. For example, 

COMMON /X/ A 
REAL 8(5) 
EQUIVALENCE (A, 8(4)) 

is not legal, whereas: 

COMMON /X/ A 
REAL 8(5) 
EQUIVALENCE (A, 8(1)) 

can be used to extend the common block. 

EXTERNAL STATEMENT 
The EXTERNAL statement (figure 2-11 and example in 

I figure 2-12) is used to identify a function name as 
representing an external procedure and to permit 
such a name to be used as an actual argument. The 
EXTERNAL statement specifies that a function name 
refers to a user-written function rather than to an 
intrinsic function. 

EXTERNAL proc[,proc] ... 

proc Is the name of an external procedure, 
dummy procedure, or block data subprogram. 

Figure 2-11. EXTERNAL Statement 

Only one appearance of a symbolic name in all of 
the EXTERNAL statements of a program unit is 
permitted. If an external procedure name is an 
actual argument in a program unit, it must appear 
in an EXTERNAL statement in the program unit. A 
statement function name must not appear in an 
EXTERNAL statement. 

If an intrinsic function name appears in an EXTERNAL 
statement in a program unit, the name becomes the 
name of some external procedure. The intrinsic 
function with the same name cannot be referenced in 
the program unit. 

IMPLICIT STATEMENT 
The IMPLICIT statement (figure 2-13 and example in 
figure 2-14) is used to change or confirm the 
default typing that occurs according to the first 
letters of the names. 

The statement specifies the type of variables, 
arrays, symbolic constants, and functions beginning 
with the letters ac. The IMPLICIT statements in a 
program unit must precede all other specification 
statements except PARAMETER statements. An IMPLICIT 
statement in a function or subroutine subprogram 
affects the type associated with dummy arguments 
and the function name, as well as other variables 
in the subprogram. Explicit typing of a variable 
name or array element in a type statement or 
FUNCTION statement overrides an IMPLICIT speci
fication. 
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Example 1: 

SUBROUTINE ARGR 
EXTERNAL SQRT 

Y= SQRT(X) 

FUNCTION SQRTCXVAL) 

Since the name SQRT is declared external, 
the function reference SQRT(X) references 
the user-written function SQRT rather than 
the intrinsic function SQRT. 

Example 2: 

SUBROUTINE CHECK 
EXTERNAL LOW,HIGH 

CALL AR CLOW, VAL) 

CALL ARCHIGH,VAL) 

SUBROUTINE ARCFUNC,VAL) 
VAL= FUNC (VAL) 

REAL FUNCTION LOW(X) 

REAL FUNCTION HIGH(X) 

Names LOW and HIGH are declared as exter
nal. In the first call to subroutine AR, 
LOW is passed as an actual argument and 
the function reference FUNCCVAL) is equiv
alent to LOW(VAL). In the second call to 
subroutine AR, the function reference 
FUNCCVAL) is equivalent to HIGH(VAL). 

Figure 2-12. Examples of EXTERNAL Statement 

IMPLICIT type(ac[,ac] ... ) [,type(ac[,ac] ... )] ... 

type Is INTEGER, REAL, DOUBLE PRECISION, 
COMPLEX, BOOLEAN, LOGICAL, CHAR
ACTER, or CHARACTER [*len]. 

ac Is a single letter, or range of letters represented 
by the first and last letter separated by a hyphen, 
indicating which variables are implicitly typed. 

len Specifies the length and can be an unsigned 
nonzero integer constant; or an integer con
stant expression, enclosed in parentheses, with 
a positive value. 

Figure 2-13. IMPLICIT Statement 
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Example 1: 

IMPLICIT CHARACTER•20 CM,X-Z) 

Names beginning with letter M are typed as 
character rather than integer; names be
ginning with X, Y, or Z are character 
rather than real. Default typing is effec
tive in all other cases. 

Example 2: 

IMPLICIT LOGICAL CL) 
INTEGER L,LX,TT 

Variable L is integer, rather than logical, 
because it is explicitly typed. LX is in
teger. The name TT is integer, because an 
explicit type overrides the default typing. 

Figure 2-14. Examples of Typing with 
IMPLICIT Statement 

The specified single letters or ranges of letters 
specify the entities to be typed. A range of 
letters has the same effect as writing a list of 
the single letters within the range. The same 
letter can appear as a single letter, or be within 
a range of letters, only once in all IMPLICIT 
statements in a program unit. 

The length can be specified implicitly for entities 
of type character. If length is not specified, the 
length is one. The length can be specified as an 
unsigned nonzero integer constant, or an integer 
constant expression, enclosed in parentheses, with 
a positive value. The specified length applies to 
all entities implicitly typed as character. 

Note that any explicit typing with a type statement 
is effective in overriding both the default typing 
and any implicit typing. 

INTRINSIC STATEMENT 
The INTRINSIC statement (figure 2-15 and example in 
figure 2-16) is used to identify a name as repre
senting an intrinsic function. The INTRINSIC 
statement also enables use of an intrinsic function 
name as an actual argument. The INTRINSIC state
ment specifies that a function name refers to an 
intrinsic function rather than a user-written 
function. 

INTRINSIC fun[,fun] ... 

fun Is an intrinsic function name. 

Figure 2-15. INTRINSIC Statement 
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Example 1: 

SUBROUTINE DC 
INTRINSIC SQRT 

CALL SUBACX,Y,SQRT) 

SUBROUTINE SUBACA,B,FNC) 
B=FNC (A) 

Name SQRT is declared intrinsic in subrou
tine DC and passed as an argument to sub
routine SUBA. Within SUBA, the reference 
FNC(A) references the intrinsic function 
SQRT. 

Example 2: 

SUBROUTINE CHECK 
INTRINSIC SIN,COS 

CALL AR CSIN,VAU 

CALL ARCCOS,VAU 

SUBROUTINE ARCFUNC,VAL) 
VAL=FUNC CVAU 

Names SIN and COS are declared as intrinsic 
and can therefore be passed as actual argu
ments. In the first call to subroutine AR, 
the reference FUNCCVAL) is equivalent to 
SINCVAL); in the second call, FUNCCVAL) is 
equivalent to COSCVAL). In each case, the 
intrinsic function is referenced. 

Figure 2-16. Examples of 
INTRINSIC Statement 

Appearance of a name in an INTRINSIC statement 
declares the name as an intrinsic function name. 
If an intrinsic function name is used as an actual 
argument in a program unit, it must appear in an 
INTRINSIC statement in the program unit. The 
following intrinsic function names must not be used 
as actual arguments: 

Type conversion functions BOOL, CHAR, CMPLX, 
DBLE, FLOAT, !CHAR, !DINT, !FIX, INT, REAL, and 
SNGL 

Lexical relationship functions LGE, LGT, LLE, 
and LLT 

Largest/smallest value functions AMAXO, AMAXl, 
AMINO, AMINl, DMAXl, DMINl, MAX, MAXO, MAXl, 
MIN, MINO, M!Nl 

Logical and masking functions AND, OR, XOR, 
NEQV, EQV, COMPL 
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The appearance of a generic intrinsic function name 
in an INTRINSIC statement does not remove the 
generic properties of the name. 

An intrinsic name can appear only once in all 
INTRINSIC statements in a program unit. Note that 
a symbolic name must not appear in both an EXTERNAL 
and an INTRINSIC statement in the program unit. 

LEVEL ST A TEMENT 
The LEVEL statement (figure 2-17 and example in 
figure 2-18) provides a means for specifying the 
storage level of common blocks and dummy argu
ments. The storage level indicates the storage 
residence and mode of access for entities in a 
common block or for actual arguments associated 
with dummy arguments. Only common block names and 
dummy argument names can appear in a LEVEL state
ment. No dimension or type information can be 
included in the LEVEL statement. 

LEVEL n,name[,name] ... 

n Is an unsigned integer constant, or symbolic 
constant, with the value 0, 1, 2, or 3 indi
catmg the storage level. 

name ls either a common block designator of the 
form /[cb] I or a dummy argument name. 
If n is 0, only dummy argument names 
can appear. 

Figure 2-17. LEVEL Statement 

DIMENSION EC500),B(500),CM(1000) 
LEVEL 3,/ECSBLK/ 
COMMON /ECSBLK/E,B 

CALL MOVLEV(CM,E,1000) 

Common block ECSBLK is allocated to extended 
memory. Arrays E and B are in the common 
block ECSBLK. The library routine MOVLEV 
moves 1000 words of central memory to the two 
arrays E and B in extended memory, starting 
from location CM, which is the first word ad
dress of array CM. 

Figure 2-18. Example of LEVEL Statement 

Storage residence is either central memory or 
extended memory. Central memory (CM) is also known 

I 
as small central memory (SCM). Extended memory can 
be extended central storage (ECS), large central 
memory (LCM), or unified extended memory (UEM). 

Mode of access is either unrestricted or restric
ted. Restricted access for a common block entity 
means access only in a DATA statement or as an 
actual argument to an external procedure or LOCF. 
Restricted access for a dummy argument means access 
only as an actual argument to an external procedure 
or LOCF. 
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Storage level 1 indicates central memory residence. 
A common block that does not appear in any LEVEL 
statement in any program unit is at storage level 1 
in each program unit of the program. A dummy 
argument that does not appear in a LEVEL statement 
is at storage level 1. Mode of access for level 1 
entities is unrestricted. 

Storage level 2 indicates the following residence: 

Central memory residence on CDC CYBER 170 
Models 171, 172, 173, 174, and 175; CYBER 70 
Models 71, 72, 7 3, and 7 4; CYB ER 700 Series; 
and 6000 Series computers; SCM on CYBER 176 I 
without LCM; and central memory on CYBER 170 
800 Series Computer Systems without UEM. 

Large central memory residence on CDC CYBER 170 
Model 176, CYBER 70 Model 76, and 7600 
computers. Unified extended memory on CYBER I 
170 800 Series Computer Systems. 

Mode of access for level 2 entities is unrestricted. 

Storage level 3 indicates extended memory resi
dence. Mode of access for level 3 entities is 
restricted to COMMON, DIMENSION, type, EQUIVALENCE, 
DATA, CALL, SUBROUTINE, and FUNCTION statements. 
Level 3 items cannot be used in expressions. 

Storage level 0 for a dummy argument indicates that 
the storage level of each associated actual argu
ment is either l or 2. Mode of access for level 0 
entities is unrestricted. For a dummy argument of 
level 1, 2, or 3, each associated actual argument 
(except an actual argument of level 0) must have 
the same level as the dummy argument. 

A common block designator that appears in a LEVEL 
state~ent in a program unit must appear in a LEVEL 
statement with the same level number in each pro
gram unit in which the common block appears. 

If the storage level is multiply defined, the first 
declared level is used and a warning diagnostic is 
printed. 

For more information about storage levels, see the 
descriptions of the MOVLEV subroutine and the LOCF 
function. 

PARAMETER STATEMENT 
The PARAMETER statement (figure 2-19 and example in 
figure 2-20) is used to give a symbolic name to a 
constant. PARAMETER statements can be used any
where among the specification statements, but each 
symbolic constant must be defined in a PARAMETER 
statement before the first reference to the sym
bolic constant. 

PARAMETER (p=e [,p=e]. .. ) 

p Is a symbolic name. 

e Is a constant, constant expression, or 
extended constant expression. 

Figure 2-19. PARAMETER Statement 
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PARAMETER CITER=20,START=5) 
CHARACTER 'CC*(*) 
PARAMETER CCC='CI4,F10.5)') 

DATA COUNT/START/ 

DO 410 J=1,ITER 

READ CC,IX,RX 

Symbolic constant START is used to assign an 
initial value to variable COUNT, the symbolic 
constant ITER is used to control the DO loop, 
and the symbolic constant CC is used to speci
fy a character constant format specification. 

Figure 2-20. Example of PARAMETER Statement 

An extended constant expression can contain: 

A constant 

A previously-defined symbolic constant 

A reference to any of the intrinsic functions 
shown in figure 2-21 that has extended constant 
expressions as arguments. 

An extended constant expression enclosed in 
parentheses 

ABS DIM MASK 
AIMAG DINT MAX 
AINT ON INT MAXO 
AMA XO DMAX1 MAX1 
AMAX1 DMIN1 MIN 
AMINO DMOD MINO 
AMIN1 DPROD MIN1 
AMOD DSIGN MOD 
AND EQV NEQV 
AN INT FLOAT NINT 
BOO Lt !ABS OR 
CMPLX !DIM REAL 
COM PL I DINT SHIFT 
CON JG IDNINT SIGN 
DABS IFIX SNGL 
DBLE INT XOR 
DDIM IS IGN 

tNot character 

Figure 2-21. Intrinsic Functions Permitted 
in Extended Constant Expressions 

If a symbolic name is of type integer, real, double 
precision, complex, or Boolean, the corresponding 
expression must be an arithmetic or Boolean 
constant expression or an extended constant expres-
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sion. If the symbolic name is of type character or 
logical, the corresponding expression must be a 
character constant expression, logical constant 
expression, or extended constant expression. Each 
symbolic name becomes defined with the value of the 
expression that appears to the right of the equals, 
according to the rules for assignment. Any sym
bolic constant that appears in an expression e must 
have been previously defined in the same or a 
different PARAMETER statement in the program unit. 

A symbolic name of a constant can be defined only 
once in a program unit, and can identify only the 
corresponding constant. The type of a symbolic 
constant can be specified by an IMPLICIT statement 
or type statement before the first appearance of 
the symbolic constant in a PARAMETER statement. If 
the length of a symbolic character constant is not 
the default length of one, the length must be 
specified in an IMPLICIT statement or type state
ment before the first appearance of the symbolic 
constant. The easiest way to do this is to expli
citly type the symbolic constant as character with 
length (*). The actual length of the constant is 
determined by the length of the string defining it 
in the PARAMETER statement. The length must not be 
changed by another IMPLICIT statement or by sub
sequent statements. 

Once defined, a symbolic constant can appear in the 
program unit in the following ways: 

In an expression in any subsequent statement 

In a DATA statement as an initial value or a 
repeat count 

In a complex constant as the real or imaginary 
part 

In a LEVEL statement as the storage level 

In a C$ directive as a primary in an expres
sion, or as a parameter value 

A symbolic constant cannot appear in a FORMAT I 
statement. 

SA VE ST A TEMENT 
The SAVE statement (figure 2-22 and example in 
figure 2-23) is used to retain the definition 
status of entities after the execution of a RETURN 
or END statement in a subprogram. A SAVE statement 
in a main program is optional and has no effect. A 
SAVE statement does not have the effect of retain
ing the definition status of an entity after the 
execution of a RETURN or END statement in the main 
program unit of an overlay. 

SAVE [a[,a] ... ] 

a Is a variable name, array name, or common 
block name enclosed in slashes. Redundant 
appearances are not permitted. 

Figure 2-22. SAVE Statement 
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COMMON /C1/G,H 
SAVE /C1/ 
CALL XYZ 

SUBROUTINE XYZ 
COMMON A,D,F 
COMMON /C1/GVAL,HVAL 
SAVE 
DATA JCOUNT/5/ 
X=6.5 

RETURN 
END 

The SAVE statement in subroutine XYZ has the 
effect of saving the value of X as 6.5 for any 
later invocations of the subroutine. Saving 
of certain other values does not depend on the 
presence of the SAVE statement. The three en
tities in blank common remain defined. The 
two entities in common block C1 remain defined 
because common block C1 appears in the refer
encing program unit. Finally, since JCOUNT is 
initially defined and not redefined in the 
subroutine, JCOUNT remains defined for any 
later invocations of the subroutine. 

Figure 2-23. Example of SAVE Statement 

Dummy argument names. procedure names~ and names of 
entities in a common block must not appear in the 
SAVE statement. A common block name (or 11 indi
cating blank common) has the effect of specifying 
all of the entities in the common block. A SAVE 
statement with no list is treated as though it 
contained the names of all allowable i terns in the 
program unit. If a common block name is specified 
in a SAVE statement in a subprogram, the common 
block name must be specified by a SAVE statement in 
every subprogram in which the common block appears. 

Execution of a RETURN statement or an END statement 
within a subprogram causes the entities within the 
subprogram to become undefined, except in the 
following cases: 

Entities specified by SAVE statements do not 
become undefined. 

Entities in blank common do not become unde
fined. 

Entities that have been initially defined (and 
not redefined) do not become undefined. 

Entities in a named common block that appears 
in the subprogram and in the referencing 
program unit do not become undefined. 

If a local variable or array that is specified in a 
SAVE statement and is not in a common block is 
defined in a subprogram at the time a RETURN or END 
statement is executed, that variable or array 
remains defined with the same value at the next 
reference to the subprogram. 
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Within a subprogram, an entity in a common block 
can be defined or undefined, depending on the 
definition status of the associated storage. If a 
named common block is specified in a SAVE statement 
in a subprogram and the entities in the common 
block are defined, the common block storage remains 
defined at the time a RETURN or END statement is 
executed and is available to the next program unit 
that specifies the named common block. The common 
block storage can become undefined or redefined in 
another program unit. 

TYPE STATEMENTS 
Each variable, array, symbolic constant, statement 
function, or external function name has a type. 
Entities can be typed as integer, real, double 
precision, complex, Boolean, logical, or char
acter. The name of a main program, subroutine, or 
block data subroutine cannot be typed. 

Default typing occurs in the absence of any impli
cit typing or explicit typing. The type of the 
symbolic name is implied by the first character of 
the name. The letter I, J, K, L, M, or N implies 
type integer, and any other letter implies type 
real. 

Implicit typing is controlled by the IMPLICIT 
statement. The IMPLICIT statement specifies a 
different typing according to the first character 
of each name. One or more IMPLICIT statements can 
be included in each program unit. 

Explicit typing defines the types of individual 
names. The INTEGER, REAL, DOUBLE PRECISION, 
COMPLEX~ BOOLEAN. LOGICAL. or CHARACTER statements 
are explicit type statements. An explicit type 
statement can also be used to supply dimension 
information for an array. 

Intrinsic functions are typed by default and need 
not appear in any explicit type statement in the 
program. Explicitly typing a generic intrinsic 
function name does not remove the generic prop
erties of the name. Intrinsic functions are 
described in section 7. 

Each of the explicit type statements is discussed 
below. See figure 2-24 for examples of all but 
CHARACTER type statements. 

INTEGER ITEM1,NSUM,JSUM 
INTEGER A72,H2SQ4 
INTEGER M5(2) 

REAL IVAR,NSUM3,RESULT 
REAL TOTAL2,BETA,XXXX 
REAL TRC10,5) 

DOUBLE PRECISION DPROD,DEIGV 
DOUBLE PRECISION RMATC10,10) 

COMPLEX CPVAR 
COMPLEX RES(5,5) 

BOOLEAN ALABEL,QMASK 
BOOLEAN LABELC14) 

LOGICAL SWITCH, TEST 

Figure 2-24. Examples of Explicit Typing 
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INTEGER STATEMENT 

The INTEGER statement (figure 2-25) is used to 
define a variable, array, symbolic constant, 
function name, or dummy procedure name as type 
integer. 

INTEGER name[,name] ... 

name 

var 

Is explicitly typed as integer. Each name 
is one of the forms: 

var 

array [(d[,d] ... )] 

Is a variable, function name, or function entry. 

array Is an array name. 

d Specifies the bounds of a dimension. 

Figure 2-25. INTEGER Statement 

REAL STATEMENT 

The REAL statement (figure 2-26) is used to define 
a variable, array, symbolic constant, function 
name, or dummy procedure name as type real. 

REAL name[,name] ... 

name 

var 

array 

Is explicitly typed as real. Each name 
is one of the forms: 

var 

array [(d[,d] ... )] 

Is a variable, function name, or function entry. 

. Is an array name. 

d Specifies the bounds of a dimension. 

Figure 2-26. REAL Statement 

DOUBLE PRECISION STATEMENT 

The DOUBLE PRECISION statement (figure 2-27) is 
used to define a variable, array, symbolic con
stant, function name, or dummy procedure name as 
type double precision. 

COMPLEX ST A TEMENT 

The COMPLEX statement (figure 2-28) is used to 
define a variable, array, symbolic constant, 
function name, or dummy procedure name as type 
complex. 
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DOUBLE PRECISION name[,name] ... 

name 

var 

array 

Is explicitly typed as a double precision. 
Each name is one of the forms: 

var 

array [ (d [,d] ... ) ] 

Is a variable, function name, or function entry. 

Is an array name. 

d Specifies the bounds of a dimension. 

Figure 2-27. DOUBLE PRECISION Statement 

COMPLEX name[,name] ... 

name 

var 

array 

d 

Is explicitly typed as a complex. Each name 
is one of the forms: 

var 

array [ (d [,d]. .. ) ] 

Is a variable, function name, or function entry. 

Is an array name. 

Specifies the bounds of a dimension. 

Figure 2-28. COMPLEX Statement 

LOGICAL STATEMENT 
The LOGICAL statement (figure 2-29) is used to 
define a variable, array, symbolic constant, 
function name, or dummy procedure name as type 
logical. 

LOGICAL name[,name] ... 

name 

var 

array 

d 

Is explicitly typed as logical. Each name 
is one of the forms: 

var 

array [(d[,d] ... )] 

Is a variable, function name, or function entry. 

Is an array name. 

Specifies the bounds of a dimension. 

Figure 2-29. LOGICAL Statement 

60481300 F 



BOOLEAN STATEMENT 

NOTE 

Because of anticipated changes, use of this 
feature is not recommended. For guide
lines, see appendix G. 

The BOOLEAN statement (figure 2-30) is used to 
define a variable, array, symbolic constant, 
function name, or dummy procedure name as type 
Boolean. 

BOOLEAN name[,name} ... 

name 

var 

Is explicitly typed as Boolean. Each name 
is one of the forms: 

var 

array [(d(,d] ... )) 

Is a v~riable, function name, or function array. 

array Is an array name. 

d Specifies the bounds of a dimension. 

Figure 2-30. BOOLEAN Statement 

CHARACTER ST A TEMENT 

The CHARACTER statement (figure 2-31 and examples 
in figure 2-32) is used to define a variable, 
array, symbolic constant, function name, or dummy 
procedure name as type character. 

A length specification immediately following the 
word CHARACTER applies to each entity not having 
its own length specification. A length specifi
cation innnediately following an entity is the 
length specification only for that entity. Note 
that for an array, the length specified is for each 
array element. If a length is not specified for an 
entity, either explicitly or by an IMPLICIT state
ment, the length is one. The unit of length for 
CHARACTER is characters. 

The length specification for a variable or array 
declared in a CHARACTER statement must be an 
unsigned nonzero integer constant, or an integer 
constant expression. For example, 

CHARACTER A*3, B(l0)*(12+3*2) 

defines a character variable A that is 3 characters 
long; and a character array B that has 10 elements, 
each of which is 18 characters long. 

If a dummy argument has the length (*) specified, 
the dummy argument assumes the length of the 
associated actual argument for each reference to 
the subroutine or function. If the associated 
actual argument is an &rray name, the length 
assumed by the dummy argument is the length of each 
array element in the associated actual argument. 
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CHARACTER[*len) [,] name[,name] ... 

name Is explicitly typed as character. Each name 
is one of the forms: 

var [*len] 

array [(d[,d] ... )] [*len] 

len Specifies the length and can be: an un
signed nonzero integer constant; an integer 
constant expression, enclosed in parentheses, 
with a positive value; or an asterisk enclosed 
in parentheses. 

var Is a variable, function name, or function entry. 

array Is an array name. 

d Specifies the bounds of a dimension. 

Figure 2-31. CHARACTER Statement 

Example 1: 

PROGRAM MN 
CHARACTER*3 CC,A(4) 

CALL TSUB (CC,A(1)(2:3)) 

SUBROUTINE TSUB(CHAR,Z) 
CHARACTER*(*) CHAR,Z(4) 

Dummy argument CHAR in subroutine TSUB will 
have Length 3, and each element of the 
array Z will have Length 2. 

Example 2: 

CHARACTER AR*S,BR*8 

CALL ZC(BR) 

SUBROUTINE ZCCSTR) 
CHARACTER STR*(*) 

Variable STR has the Length 8 when sub
routine ZC is called. If subroutine ZC is 
called with variable AR passed, the vari
able STR has the Length 5. Note that the 
Length is not directly known, and certain 
types of reference to STR cannot be used; 
as noted in section 6. 

Figure 2-32 Examples of CHARACTER Statement 
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If an external function has the length (*) speci
fied in a function subprogram, the function name 
must appear as the name of a function in a FUNCTION 
or ENTRY statement in the same subprogram. When a 
reference to such a function is executed, the 
function has the length specified in the refer
encing program unit. For example, 

CHARACTER *(*) FUNCTION ALPHA( 
and 

CHARACTER *3 FUNCTION ALPHA{X,Y) 

are valid forms of the specification. 

The length specified for a character function, in 
the program unit that references the function, must 
be an integer constant or integer constant expres
sion and must agree with the length specified in 
the function. Note that there is always agreement 
of length if the length (*) is specified in the 
function. 

If a symbolic constant of type character has the 
length (*) specified, the constant has the length 
of its corresponding constant expression in a 
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PARAMETER statement. If the length specification 
is a symbolic constant, it must be enclosed in 
parentheses. For example, 

PARAMETER (N=5) 
CHARACTER *(N) AB 

If the parentheses are omitted, the compiler cannot 
distinguish between the length specification and 
the variable name. (Blanks do not function as 
delimiters, and an error message is issued.) 

The length specified for a character statement 
function, or statement function dummy argument of 
type character, must be an integer constant or 
integer constant expression. For example, 

CHARACTER*lO ASTR, ABC(5), XR*20 

gives variable ASTR and each element of the array 
ABC the length 10. The variable XR has the speci
fied length of 20. 

Character substrings are described in section 1. 
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EXPRESSIONS AND ASSIGNMENT STATEMENTS 3 

Expressions are formed from a combination of oper
ators, operands, and parentheses. 

Assignment statements 
that use expressions 
values of variables. 

are executable statements 
to define or redefine the 

This section discusses the types of expressions and 
the types of assignment statements. 

EXPRESSIONS 
A constant expression is an expression in which 
only constants (or symbolic constants) and opera
tors are used. If an arithmetic expression is 
written using only constants and operators, the 
expression is an arithmetic constant expression. 
If a Boolean, character, or logical expression is 
writt~n using only constants and operators, the 
expression is, respectively, a Boolean constant 
expres'sion, character constant expression, or 
logical constant expression. 

The types of expressions are: arithmetic, Boolean, 
character, logical, and relational. (The rela
tional expressions are not fully independent and 
are used as parts of logical expressions.) Each of 
these types is discussed below. 

ARITHMETIC EXPRESSION 

An arithmetic expression 
of unsigned constants, 
ables, array elements, 
separated by operators 
example, 

(A-B)*F + C/D**E 

(figure 3-1) is a sequence 
symbolic constants, vari

and function references 
and parentheses. For 

is a valid arithmetic expression. 

An arithmetic expression can be an unsigned arith
metic constant, symbolic name of an arithmetic 
constant, arithmetic variable reference, arithmetic 
array element reference, or arithmetic function 
reference. More complicated arithmetic expressions 
can be formed by using one or more arithmetic or 
Boolean operands together with arithmetic operators 
and parentheses. Arithmetic operands identify 
values of type integer, real, double precision, or 
complex. 

The arithmetic operators are shown in table 3-1. 
Each of the operators **, I, and * operates on a 
pair of operands and is written between the two 
operands. Each of the opera tors + and - either 
operates on a pair of operands and is written 
between the two operands, or operates on a single 
operand and is written preceding that operand. 
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arithexp 

arithexp 

term 

fact 

boolprim 

prim 

Is an arithmetic expression in one of the 
forms: 

term 
+term 
- term 
arithexp + term 
arithexp - term 
+ boolprim 
- boolprim 
arithexp + boolprim 
arithexp - boolprim 
boolprim + term 
boolprim - term 
boolprim + boolprim 
boolprim - boolprim 

Is an arithmetic term in one of the forms: 

fact 
term * fact 
term I fact 
term * boolprim 
term I boolprim 
boolprim * fact 
boolprim I fact 
boolprim * boolprim 
b!:?d!~!!!'!'! I bee!~!!!'!'! 

Is an arithmetic factor in one of the 
forms: 

prim 
prim ** fact 
boolprim ** fact 
prim ** boolprim 
boolprim ** boolprim 

Is a Boolean primary, as described for 
Boolean expressions. 

Is an arithmetic primary. An arithmetic 
primary can be an arithmetic expression 
enclosed in parentheses, or any· of the 
following: 

Unsigned arithmetic constant 
Arithmetic symbolic constant 
Arithmetic variable 
Arithmetic array element reference 
Arithmetic function reference 

Figure 3-1. Arithmetic Expression 
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TABLE 3-1. ARITHMETIC OPERATORS 

Operator Representing Use of Operator Meaning 

** Exponentiation xl ** x2 Exponentiate xl to the power x2. 

* Multiplication xl * x2 

I Division xl I x2 

+ Addition xl + x2 

+ Identity + x2 

- Subtraction xl -

- Negation - x2 

The interpretation of a division can depend on the 
data types of the operands. A set of rules estab
lishes the interpretation of an arithmetic expres
sion that contains two or more operators. A 
precedence among the arithmetic operators deter
mines the order in which the operands are to be 
combined: 

** Highest 
* and I Intermediate 
+ and Lowest 

For example, in the expression 

-A**2 

the exponentiating operator (**) has precedence 
over the negation operator (-). The operands of 
the exponentiation operator are combined to form an 
expression used as the operand o.f the negation 
operator. The expression is the same as the 
expression -(A**2). 

Successive exponentiations are combined from right 
to left. For example, 

2**3**2 is interpreted as 2**(3**2) 

Two or more multiplication or division operators 
are combined from left to right. 

Two or more addition or subtraction operators are 
combined from left to right. Note that arithmetic 
expressions containing t'WO consecutive arithmetic 
operators, such as A**-B or A+-B are not per
mitted. However, expressions such as A**(-B) and 
A+(-B) are permitted. 

Subexpressions containing operators of equal prece
dence are evaluated from left to right. The 
compiler may reorder individual operations that are 
mathematically associative and/or commutative to 
perform optimizations such as removal of repeated 
subexpressions. The mathematical results of the 
reordering are correct but the specific order of 
evaluation is indeterminate. For example, the 
expression A/B*C is guaranteed to equal algebra
ically (AC)/B, not A/(BC), but the specific order 
of evaluation by the compiler is indeterminate. 

An arithmetic constant expression contains only 
arithmetic constants, symbolic names of arithmetic 
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x2 

Multiply xl and x2. 

Divide xl by x2. 

Add xl and x2. 

Same as x2. 

Subtract x2 from xl. 

Negate x2. 

constants, arithmetic constant expressions enclosed 
in parentheses, -,,~o·J'.e'Fin const,antir; .sym~oH~s"'B.oo14i,an 
eonstants 1 or Boolean .constant 'expressions en~iosed 
in paren'thes~s. The ex'ponent'iation operator is not 
permitted unless the exponent is of type integer or 
Boolean. If the exp~nent ~ is of' type Booleant the 
value· used is INT(e) • Note that variable, array 
element, and function references are not allowed. 

An integer constant expression is an arithmetic 
constant expression or a 'Boolean< constant expres
sion in which each constant or symbolic name of a 
constant is of type integer .or 1 Boolean.· .If a 
Boolean constant ·e·xp·ress1ort · e appears, the value 
used is ~NT(e). Note that variable, array element, 
and function references are not allowed. See 
figure 3-2 for integer constant expression examples. 

3 
-3 
-3+4 
ou74" 
R"A., 
R"AB" .AND. 48 ·" 

Figure 3-2. Examples of Integer 
Constant Expressions 

The data type of an arithmetic expression contain
ing one or more arithmetic operators is determined 
from the data types of the operands. Integer 
expressions, real expressions, double precision 
expressions, and complex expressions are arithmetic 
expressions whose values are of type integer, real, 
double precision, and complex, respectively. When 
the operator + or - operates on a single operand, 
the data type of the resulting expression is the 
same as the data type of the operand unless the 
operand is of type Boolean, in which case the type 
of the resulting expression is integer. · 

When an arithmetic operator operates on a pair of 
arithmetic operands, the data type of the resulting 
expression is given in table 3-2 for exponentiation 
and table 3-3 for the other operators. Four 
entries in table 3-2 specify a value raised to a 
complex power. In these cases, the value ·of the 
expression is the principal value. 
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TABLE 3-2. RESULTING DATA TYPE FOR Xl**X2 OPERATIONS 

Type of xl Type of x2 xl Value Used x2 Value Used Resulting Data Type 

Integer Integer xl x2 Integer 

Integer Real REAL(xl) x2 Real 

Integer Double precision DBLE(xl) x2 Double precision 

Integer Complex CMPLX(REAL(xl),O.) x2 Complex 

Real Integer xl x2 Real 

Real Real xl x2 Real 

Real Double precision DBLE(xl) x2 Double precision 

Real Complex CMPLX(xl ,0.) x2 Complex 

Double precision Integer xl x2 Double precision 

Double precision Real xl DBLE(x2) Doub le precision 

Double precision Double precision xl x2 Double precision 

Double precision Complex CMPLX(SNGL(xl) ,0.) x2 Complex 

Complex Integer xl x2 Complex 

Complex Real xl CMPLX(x2,0.) Complex 

Complex Double precision xl CMPLX(SNGL(x2),0.) Complex 

Complex Complex xl x2 Complex 

TABLE 3-3. RESULTING DATA TYPE FOR Xl+X2, Xl-X2, Xl*X2 or Xl/X2 OPERATIONS 

Type of xl Type of x2 xl Value Used x2 Value Used Resulting Data Type 

Integer Integer xl x2 Integer 

Integer Real REAL(xl) x2 Real 

Integer Double precision DBLE ( x 1) x2 Double precision 

Integer Complex CMPLX(REAL(xl),O.) x2 Complex 

Real Integer xl REAL(x2) Real 

Real Real xl x2 Real 

Real Double precision DBLE(xl) x2 Double precision 

Real Complex CMP L X ( x l , 0. ) x2 Complex 

Double precision Integer xl DBLE(x2) Double precision 

Double precision Real xl DBLE(x2) Double precision 

Double precision Double precision xl x2 Double precision 

Double precision Complex CMPLX(SNGL(xl),0.) x2 Complex 
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TABLE 3-3. RESULTING DATA TYPE FOR Xl+X2, Xl-X2, Xl*X2 or Xl/X2 OPERATIONS (Contd) 

Type of xl Type of x2 xl Value Used 

Complex Integer xl 

Complex Real xl 

Complex Double precision xl 

Complex Complex xl 

If two arithmetic operands are of different type, 
the operand that differs in type from the result of 
the operation is converted to the type of the 
result. The operator then operates on a pair of 
operands of the same type. The exception to this 
is an operand of type real, double precision, or 
complex raised to an integer power; the integer 
operand is not converted. If the value of J is 
negative, the interpretation of I**J is the same as 
the interpretation of 1/ (I**ABS(J)), which is 
subject to the rules for integer division. For 
example, 2**(-3) has the value of 1/(2**3), which 
is zero. 

Also, a Boolean operand in an exponentiation 
operation is converted to integer. For the + - * 
and I operations, if two operands are of different 
type and one type is Boolean, the result has the 
type of the other operand. If both operands are of 
type Boolean, the result has type integer. The 
result of the operator + or the operator - operating 
on a single Boolean operand is of type integer. A 
Boolean operand is converted to the type of the 
result, and the operation is performed on the 
converted operand. 

One operand of type integer can be divided by 
another operand of type integer to yield an integer 
result. The result is the signed nonfractional 
part of the mathematical quotient. For example, 
(-10)/4 is -2, formed by discarding the fractional 
part of the mathematical quotient -2.S. 

Infinite and Indefinite Values 

Expressions that generate illegal values (such as 
infinite and indefinite values) or that use oper
ands containing such values can lead to execution 
errors. The point at which the error occurs depends 
on the computer model being used. For more infor
mation, refer to the definitions of infinite and 
indefinite values in the glossary. 

BOOLEAN EXPRESSION 

A Boolean expression (figure 3-3) is formed with 
logical operators and Boolean or arithmetic oper
ands. Evaluation of a Boolean expression produces 
a result of type Boolean. 

Boolean quantities are combined from left to right 
when a Boolean expression contains two or more 
.AND. operators, two or more .OR. operators, or I two or more .EQV., .}."EQV., or .XOR. operators. 

If an operand is of type integer, real, double 
precision, or complex, it is converted to Boolean 
and the operation is performed on the converted 
operand. 

3-4 

x2 Value Used Resulting Data Type 

CMPLX(REAL(x2),0.) Complex 

CMPLX(x2,0.) Complex 

CMPLX(SNGL(x2),0.) Complex 

x2 Complex 

A Boolean operator determines each bit value of the 
result it yields independently of other bits of the 
result. Each bit value is detemined from the 
corresponding bit values of the operands. At each 
bit position, the bit in the result is determined 
as shown in table 3-4. 

boolexp 

boolexp Is a Boolean expression in one of the 
forms; 

booldis 
boolexp .EQV. booldis 
boolexp .EOV. arithexp 
arithexp .EOV. booldis 
arithexp .EOV. arithexp 
boolexp .NEOV. bootdis 
boolexp .NEOV. arithexp 
arithexp .NEOV. booldis 
arithexp .NEOV. arithexp 
boolexp .XOR. booldis 
boolexp .XOR. arithexp 
arithexp .XOR. booldis 
arithexp .XOR. arithexp 

booldis Is a Boolean disjunct in one of the forms: 

bootterm 
booldis .OR. boolterm 
bootdis .OR. arithexp 
arithexp .OR. boolterm 
arithexp .OR. arithexp 

boo I term Is a Boolean term in one of the forms: 

boolfact 
boolterm .AND. bootfact 
boolterm .AND. arithexp 
arithexp .ANO. boolfact 
arithexp .ANO. arithexp 

boolfact Is a Boolean factor in one of the forms: 

boolprim 
.NOT. boolprim 
.NOT. arithexp 

arithexp Is an arithmetic expression. 

boolprim Is a Boolean primary. A Boolean primary 
can be a Boolean expression enclosed in 
parentheses, or any of the following: 

Unsigned Boolean constant 
Boolean symbolic constant 
Boolean variable 
Boolean array element reference 
Boolean function reference 

Figure 3-3. Boolean Expression 
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TABLE 3-4. RESULT OF LOGICAL OPERATORS IN BOOLEAN EXPRESSIONS 

Each bit Corresponding 
in xl bit in x2 . NOT.x2 xl.AND.x2 

0 0 1 0 
0 l 0 0 
1 0 1 0 
1 l 0 l 

A Boolean constant expression is a Boolean expres
sion which contains only Boolean constants, sym
bolic names of Boolean constants• Boolean constant 
expressions enclosed in parentheses, arithmetic 
constants, symbolic arithmetic constants, or a~itb
metic constant expressions enclosed in parentheses. 

CHARACTER EXPRESSION 

A character expression (figure 3-4) is used to 
express a character string. Evaluation of a 
character expression produces a result of type 
character. The simplest form of a character 
expression is a character constant, symbolic name 
of a character constant, character variable refer
ence, character array element reference, character 
substring reference, or character function refer
ence. More complicated character expressions can 
be formed by using one or more character operands 
together with character operators and parentheses. 
The character operator is shown in table 3-5. 

charexp 

charexp Is a character expression in either form: 

charprim 
charexp // charprim 

charprim Is a character primary. A character 
primary can be a character expression 
enclosed in parentheses, or any of the 
following: 

Character constant 
Character symbolic constant 
Character variable 
Character array element reference 
Character substring reference 
Character function reference 

Figure 3-4. Character Expression 

TABLE 3-5. CHARACTER OPERATOR 

Operator Representing Use of Meaning Operator 

II Concatenation xlllx2 Concatenate 
xl and x2. 
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Corresponding bit in result of 

xl .OR.x2 xl.EQV.x2 xl.NEQV.x2 xl.XOR.x2 

0 1 0 0 
1 0 1 l 
1 0 1 T 
l 1 0 0 

The result of a concatenation operation is a char
acter string concatenated on the right with another 
string and whose length is the sum of the lengths 
of the strings. For example, the value of 'AB' II 
'CDE' is the string 'ABCDE'. 

A character expression and the operands of a char
acter expression must identify values of type 
character. Except in a character assignment state
ment, a character expression must not involve 
concatenation of an operand whose length specifica
tion is an asterisk in parentheses, unless the 
operand is a symbolic constant. 

Two or more concatenation operators are combined 
from left to right to interpret the expression. 
For example, the interpretation of the character 
expression 

'AB ' I I 'CD' I I 'EF ' 

is the same as the. interpretation of the character 
expression 

( 'AB ' I I 'CD' ) I I 'EF ' 

The value of the preceding expression is the same 
as that of the constant 'ABCDEF'. 

Note that parentheses have no effect on the value 
of a character expression. Thus, the expression 

'AB'll('CD'll'EF') 

has the same value as the preceding expressions. 

A character constant expression is a character 
expression in which each operand is a character 
constant, the symbolic name of a character constant, 
or a character constant expression enclosed in 
parentheses. Note that variable, array element, 
substring, and function references are not allowed. 

LOGICAL EXPRESSION 

A logical expression (figure 3-5) is used to 
express a logical computation. Evaluation of a 
logical expression produces a result of type 
logical, with a value of true or false. 

The simplest form of a logical expression is a 
logical constant, symbolic name of a logical 
constant, logical variable reference, logical array 
element reference, logical function reference, or 
relational expression. More complicated logical 
expressions can be formed by using one or more 
logical operands t-0gether with logical operators 
and parentheses. 
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logexp 

logexp 

logdis 

logterm 

logfact 

logprim 

Is a logical expression in one of the 
forms: 

logdis 
logexp .EOV. logdis 
logexp .NEOV. logdis 
logexp .XOR. fogdis 

Is a logical disjunction in either form: 

logterm 
logdis .OR. logterm 

Is a logical term in either form: 

log fact 
logterm ~AND. logfact 

Is a logical factor in either form: 

logprim 
.NOT. logprim 

Is a logical primary. A logical primary 
can be a logical expression enclosed in 
parentheses, a relational expression, or 
any of the following: 

Logical constant 
Logical symbolic constant 
Logical variable 
Logical array element reference 
Logical function reference 

Figure 3-5. Logical Expression 

The logical operators are shown in table 3-6. 

A set of rules establishes the interpretation of a 
logical expression that contains two or more 
logical operators. A precedence among the logical 
operators determines the order in which the oper
ands are to be combined, unless the order is 
changed by the use of parentheses. The precedence 
of the logical operators is: 

TABLE 3-6. 

Operator Representing 

.NOT. Logical negation 

.AND. Logical conjunction 

.OR. Logical inclusive disjunction 

.EQV. Logical equivalence 

.NEQV. Logical nonequivalence 

.XOR. Logical exclusive disjunction 
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.NOT. 

.AND • 
• OR. 
.EQV. or .NEQV. or .XOR. 

For example, in the expression 

A .OR. B .AND. C 

Highest 

Lowest 

the .AND. operator has higher precedence than the 
• OR. ope.rator; therefore, the interpretation is the 
same as 

A .OR. (B .AND. C) 

Logical quantities are combined from left to right 
when a logical expression contains two or more 
.AND. operators, two or more .OR. operators, or two I 
or more .EQV., .NEQV., or .XOR. operators. 

The value of a logical factor involving any logical 
operator is shown in table 3-7. 

A logical constant expression contains only logical 
constants, symbolic names of logical constants, 
relational expressions which contain only constant 
expressions, or logical constant expressions 
enclosed in parentheses. Note that variable, array 
element, and function references are not allowed. 

RELATIONAL EXPRESSION 

A relational expression (figure 3-6) can appear 
only within logical expressions. Evaluation of a 
relational expression produces a logical result 
with a true or false value. 

A relational expression is used to compare the 
values of t:lr.U arithmetic or Boolean expressions or 
two character expressions. A relational expression 
cannot be used to compare the value of an arith
metic expression with the value of a character 
expression. 

The relational operators are shown in table 3-8. 

An operand of type complex is permitted only when 
the relational operator is .EQ. or .NE. 

LOGICAL OPERATORS 

Use of Operator Meaning 

.NOT.x Complement x 

xl.AND.x2 Boolean product of xl and x2 

x l. OR.x2 Boolean sum of xl and x2 

xl.EQV.x2 Is xl logically equivalent 
to x2? 

xl.NEQV.x2 Is xl not logically equiva-
lent to x2? 

xl.XOR.x2 Boolean difference of xl 
and x2 
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TABLE 3-7. RESULT OF LOGICAL OPERATORS 

xl 

• TRUE. 
• TRUE. 
• FALSE. 
. FALSE. 

rel exp 

rel exp 

rop 

x2 .NOT.x2 xl.AND.x2 

• TRUE. .FALSE . . TRUE. 
. FALSE. • TRUE. . FALSE. 
.TRUE . • FALSE. . FALSE. 
. FALSE. • TRUE. .FALSE • 

Is a relational expression used as a pri
mary in a logical expression. A relational 
expression is in one of the forms: 

arithexp rop arithexp 
arithexp rop boolprim 
boolprim rop arithexp 
boolprim rop boolprim 
charexp rop charexp 

Is one of the relational operators: 

. LT . 

. LE. 

.EO. 

. NE. 

.GT . 

. GE. 

arithexp Is an arithmetic expression. 

boolprim Is a Boolean primary, as described for 
Boolean expressions. 

charexp Is a character expression. 

Figure 3-6. Relational Expression 

xl.OR.x2 xl.EQV.x2 xl.NEQV.x2 xl.XOR.x2 

. TRUE. . TRUE. .FALSE. • FALSE. 

. TRUE. • FALSE. .TRUE • • TRUE. 

. TRUE . .FALSE . . TRUE. • TRUE. 
• FALSE. .TRUE . .FALSE. .FALSE. 

An arithmetic relational expression has the logical 
value true only if the values of the operands 
satisfy the relation specified by the operator. If 
the two arithmetic expressions are of different 
types, or both are Boolean, the value of the 
relational expression 

Xl relop X2 

is the value of the expression 

((Xl) - (X2)) relop 0 

where 0 (zero) is of the same type as the ex
pression • 

Note that the comparison of ~ double precision 
value and a complex value is not permitted • 

A character relational expression has the logical 
value true only if the values of the operands 
satisfy the relation specified by the operator. 
The character expression Xl is considered to be 
less than X2 if the value of Xl precedes the value 
of X2 in the collating sequence: Xl is greater than 
X2 if the value of Xl follows the value of X2 in 
the collating sequence. Note that the collating 
sequence in use determines the result of the 
comparison. The default collating sequence is 
ASCII6. The COLLATE compiler directive also 
affects collation. 

TABLE 3-8. RELATIONAL OPERATORS 

Operator Representing Use of Operator Meaning 

.LT. Less than xl.LT.x2 Is xl less than x2? 

. LE. Less than or equal to xl.LE.x2 Is xl less than or equal to xl? 

.EQ. Equal to xl.EQ.x2 Is xl equal to x2? 

.NE. Not equa 1 to x 1. NE. x2 Is xl not equal to x2? 

.GT. Greater than xl .GT.x2 Is xl greater than x2? 

.GE. Greater than or equal to xl.GE.x2 Is xl greater than or equal to x2? 
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Character relational expressions in PARAMETER and 
conditional compilation (C$IF) statements are 
always eva}uated using the ASCII6 sequence. 

If the operands are of unequal length, the shorter 
operand is extended on the right with blanks to the 
length of the longer operand. 

GENERAL RULES FOR EXPRESSIONS 

The order in which operands are combined using 
operators is determined by: 

1. Use of parentheses 

2. Precedence of the operators 

3. Right-to-left interpretation of exponentiations 

4. Left-to-right interpretation o'f mul tiplicatiOns 
and divisions 

s. Left-to-right interpretation of additions and 
subtractions in an arithmetic expression 

6. Left-to-right interpretation of concatenations 
in a character expression 

7. Left-to-right interpretation of .NOT. operators 

8. Left-to-right interpretation of .AND. operators 

9. Left-to-right interpretation of .OR. operators 

10. Left-to-right interpretation of .EQV., .NEQV., 
and .XOR. operators in a logical expression or 
Boolean expression 

Precedences exist among the arithmetic and logical 
operators. There is only one character operator. 
No precedence exists among the relational opera
tors. The precedences among the operators are: 

Arithmetic 
Character 
Relational 
Logical 

Highest 

Lowest 

An expression can contain more than one kind of 
operator. For example, the logical expression 

L .OR. A + B .GE. C 

where A, B, and C are of type real, and L is of 
type logical, contains an arithmetic operator, a 
relational operator, and a logical operator. This 
expression would be interpreted as 

L • OR. ( (A + B) • GE • C) 

Any variable, array element, function, or character 
substring involved in an expression must be defined 
at the time the reference is made. An integer 
operand must be defined with an integer value 
rather than a statement label value. Note that if 
a character string or substring is referenced, all 
of the referenced character positions must be 
defined at the time the reference is executed. 
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Any arithmetic operation whose result is not mathe
matically defined is prohibited: for example, 
neither dividing by zero nor raising a zero-valued 
primary to a zero-valued or negative-valued power 
is allowed. 

A function reference in a statement must not alter 
the value of any other entity within the statement 
in which the function reference appears. The 
execution of a function reference in a statement 
must not alter the value of any entity in common 
that affects the value of any other function refer
ence in that statement. However, execution of a 
function reference in the expression of a logical 
IF statement can affect entities in the statement 
that is executed when the value of the expression 
is true. If a function reference causes definition 
of an actual argument of the function, that argu
ment or any associated entities must not appear 
elsewhere in the same statement. For example, the 
statements 

A(I) = F(I) 

Y = G(X) + X 

are prohibited if the reference to F defines I, or 
the reference to G defines X. 

All of the operands of an expression are not 
necessarily evaluated if the value of the expres
sion can be determined otherwise. For example, in 
the logical expression 

X .GT. Y .OR. L(Z) 

where X, Y, and Z are real, and L is a logical 
function, the function reference L(Z) need not be 
evaluated if X is greater than Y. 

If a statement contains a function reference in a 
part of an expression that need not be evaluated, 
all entities that would have become defined in the 
execution of that reference become undefined at the 
completion of evaluation of the expression contain
ing the function reference. In the example above, 
evaluation of the expression causes Z to become 
undefined if L defines its argument. 

If a statement contains more than one function 
reference, the functions can be evaluated in any 
order, except for a logical IF statement and a 
function argument list containing function refer
ences. For example, the statement 

Y F(G(X)) 

where F and G are functions, 
evaluated before F is evaluated. 

requires G to be 

Any expression contained in parentheses is always 
treated as an entity. For example, in evaluating 
the expression 

A*(B*C) 

the product of B and C is evaluated and then 
multiplied by A; the mathematically equivalent 
expression (A*B)*C is not used. 
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ASSIGNMENT ST A TEMENTS 

There are five types of assignment statements: 

Arithmetic 

Boolean' 

Character 

Logical 

Statement label (with the ASSIGN statement as 
described in section 4) 

Each type of assignment statement is discussed 
below. 

ARITHMETIC ASSIGNMENT 

The arithmetic assignment statement is shown in 
figure 3-7. 

v = e 

v Is the name of a variable or array element of type 
integer, real, double precision, or complex. 

e Is an arithmetic or Boolean expression. 

Figure 3-7. Arithmetic Assignment Statement 

After evaulation of arithmetic expres~don P; thP. 
result is converted to the type of v in the follow
ing way: 

Integer 

Real 

Double precision 

Complex 

INT (e) 

REAL(e) 

DBLE (e) 

CMPLX (e) 

The result is then assigned to v, and v is defined 
or redefined with that value. 

BOOLEAN ASSIGNMENT 

The Boolean assignment st~ttement is shown in figurf! 
3-8. 

v = e 

, v Is the name of a Boolean variable or Boolean array 
element. 

e Is a Boolean or arithmetic expression. 

Figure 3-8. Boolean Assignment Statement 
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The Boolean or arithmetic express ion e is evalu
ated. If e is an arithmetic expression, the result 
used is BOOL(e). The result is then assigned to v. 

CHARACTER ASSIGNMENT 

The character assignment statement is shown in 
figure 3-9. 

v = e 

v Is the name of a character variable, character array 
element, or character substring. 

e Is a character expression. 

Figure 3-9. Character Assignment Statement 

The character expression e is evaluated, and the 
result is then assigned to v. None of the character 
positions being defined in v can be referenced in e. 

The variable v and expression e can have different 
lengths. If the length of v is greater than the 
length of e, e is extended to the right with blank 
characters until it is the same length as v. If 
the length of v is less than the length of e, e is 
truncated from the right until it is the same 
length as v. 

Only as much of the value of e must be defined as 
is needed to define v. In the example 

CHARACTER A*2, B*4 
A=B 

the assignment A=B requires that the substring 
B(l: 2) be defined. It does not require that the 
substring B(3:4) be defined. If v is a substring, 
e is assigned only to the substring. The defini
tion status of substrings not specified by v is 
unchanged. 

LOGICAL ASSIGNMENT 

The logical assignment statement is shown in figure 
3-10. 

The logical expression is evaluated and the result 
is then assigned to v. Note that e must have a 
value of either .TRUE. or .FALSE. 

v = e 

v 

e 

Is the name of a logical variable or logical array 
element. 

Is a logical expression. 

Figure 3-10. Logical Assignment Statement 
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MULTIPLE ASSIGNMENT 

The multiple assignment statement is shown in 
figure 3-11. 

Execution of a multiple assignment statement causes 
the evaluation of the expression e. After any 
necessary conversion, the assignment and definition 
of the rightmost v with the value of e occurs. 
Assignment and definition of each additional v 
occurs in right-to-left order. The value assigned 
to each v is the value of the v ittmediately to its 
right, after any necessary conv'ers:i.on. · : · .. ~ 

3-10 

v = {v=J ••• e 

v Is the name of a variable. array elem~t~- or charac-
ter sUbstring. · 

e Is an expression. The types of the elements v and 
the expression e must ensure that v' = .. e is'- a· :valid 
assignment for each v specified. , ·- · · 

·-~:~· ·I 

Figure 3~11.. Mul.tip'u! Assignment State~ent 
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FLOW CONTROL STATEMENTS 4 

FORTRAN flow control statements provide a means of 
altering, interrupting, terminating, or otherwise 
modifying the normal sequential flow of execution. 
The flow control statements are: 

GO TO 
IF 
00 
CONTINUE 
PAUSE 
STOP 
END 
CALL 
RETURN 

This section discusses these flow control state
ments, except for CALL and RETURN. CALL is used to 
transfer control to a subroutine, and RETURN is 
used to return control from a subprogram; they are 
discussed in section 6. 

Control can be transferred only to an executable 
statement. 

A statement can be identified by a label consisting 
of an integer in the range 1 through 99999, with 
leading zeros and embedded blanks ignored. Each 
statement label must be unique in the program unit 
(main program or subprogram) in which it appears. 

This section discusses the flow control statements. 

GO TO ST A TEMENT 
The three types of GO TO statements are the un
conditional GO TO, the computed GO TO, and the 
assigned GO TO. As the ASSIGN statement is used in 
conjunction with the assigned GO TO, it is also 
described below. 

UNCONDITIONAL GO TO STATEMENT 

The unconditional GO TO statement (figure 4-1 and 
example in figure 4-2) transfers control to the 
statement identified by the specified label. The 
labeled statement must appear in the same program 
unit as the GO TO statement. 

GO TO slab 

slab Is the Label of an executable 
statement. 

Figure 4-1. Unconditional GO TO Statement 
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10 A=B+z 
100 B=X+Y 

IF(A-8)20,20,30 
20 Z=A 

GO TO 10 
30 Z=B 

STOP 
END 

Control transfers to statement 10 when the 
GO TO statement executes. 

Figure 4-2. Example of Unconditional 
GO TO Statement 

COMPUTED GO TO STATEMENT 

The computed GO TO statement (figure 4-3 and 
example in figure 4-4) transfers control to the 
statement identified by one of the specified labels. 

GO TO (slab[,slabJ ••• )[,Jexp 

~l_~b I~ thP I i:ihPI of .:in executable statement 
that appears in the same program unit 
as the GO TO statement. 

exp Is an integer, arithmetic, or Boolean 
expression. 

Figure 4-3. Computed GO TO Statement 

The label selected is determined by the value of 
the expression. If exp has a value of 1, control 
transfers to the statement identified by the first 
label in the list; if exp has a value of 4, control 
transfers to the statement identified by the fourth 
label in the list, and so forth. The value of exp 
is truncated and converted to integer, if necessary. 

If the value of exp is less than 1 or greater than 
the number of labels in the list, execution con
tinues with the statement following the computed GO 
TO. 

ASSIGN STATEMENT 
The ASSIGN statement (figure 4-5 and example in 
figure 4-6) assigns a statement label to an integer 
variable. The value assigned represents the label 
of an executable statement or a FORMAT statement• 
The labeled statement must appear in the same 
program unit as the ASSIGN statement. Once the 
variable is used in an ASSIGN statement, it cannot 
be used in any statement other than an assigned GO 
TO statement, an ASSIGN statement, or an input/ 
output statement, until it has been redefined. 
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Example 1: 

GO T0(10,20,30,20)L 

The next statement executed is: 

10 if L = 1 

· 20 if L ~ 2 

30 if L = 3 

20 if L = 4 

Example 2: 

K=2 
GO T0(100, 150,300),K 

Statement 150 is executed next. 

Example 3: 

K=2 
X=4.6 

GO T0(10, 110, 11, 12, 13),X/K 

Control transfers to statement 110, since the 
integer value of the expression X/K equals 2., 

Example 4: 

4-2 

M=4 
GO T0(100,200,300),M 
A=B+C 

Execution continues with the statement A=B+C, 
since the value of M is greater than the number of 
labels enclosed in the parentheses. 

Figure 4-4. Examples of Computed 
GO TO Statements 

ASSIGN slab TO iv 

slab Is the label of an executable or 
FORMAT statement. 

iv Is an integer variable. 

Figure 4-5. ASSIGN Statement 

Example 1: 

ASSIGN 10 TO LSWIT 
GO TO LSWIT (5,10,15,20) 

Control transfers to the statement labeled 10. 

Example 2: 

ASSIGN 24 TO I FMT 
WRITE (2, I FMT)A,B 

The variables A and B are formatted according to the 
FORMAT statement labeled 24. 

Figure 4-6. Examples of ASSIGN Statement 

The assignment must be made prior to execution of 
the assigned GO TO statement or the input/output 
statement that references the assigned label. 

ASSIGNED GO TO STATEMENT 

The assigned GO TO statement (figure 4-7 and 
example in figure 4-8) transfers control to the 
executable statement last assigned to integer 
variable iv by the execution of a prior ASSIGN 
statement. 

GO TO iv [[,J Cslab[,slabJ ••• )] 

iv Is an integer variable. 

slab Is the Label of an executable state
men~ that appears in the same program 
unit as the assigned GO TO statement. 

Figure 4-7. Assigned GO TO Statement 

ASSIGN 50 TO JUMP 
10 GO TO JUMP,C20,30,40,50) 

20 CONTINUE 

30 CAT=ZERO+HAT 

40 CAT=10.1-3. 

50 CAT=25.2+7.3 

Statement 50 is executed immediately after 
statement 1 O. 

Figure 4-8. Example of Assigned 
GO TO Statement 
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The variable iv must not be defined by any state
ment other than an ASSIGN statement. The list of 
statement labels is optional. All labels in a 
statement label list must be in the same program 
unit as both the ASSIGN and assigned GO TO state
ments. Also, iv must be one of the labels in the 
list. 

IF STATEMENT 
The IF statement evaluates an expression and 
conditionally transfers control or executes another 
statement, depending on the outcome of the test. 
The kinds of IF statements are: 

Arithmetic IF 

Logical IF 

Block IF 

The ELSE, ELSE IF, and END IF statements are also 
discussed as they are used in conjunction with a 
block IF statement. 

ARITHMETIC IF STATEMENT 

The arithmetic IF statement (figure 4-9 and example 
in figure 4-10) transfers control to one of three 
labeled statements, depending on the value of the 
expression. If the value of exp is negative, 
control transfers to the first statement label; if 
exp is O, control transfers to the second statement 
label; if exp is greater than 0, control transfers 

.a.-1-.3-..'.I 
~lt.Ll.U ..Ld.Ut::..Le 

Boolean, TNT(exp) is used. 

IF <exp) slab1,slab2,slab3 

exp Is an integer, real, double 
precision, or Boolean expression. 

slab1,slab2, 
slab3 

Are statement Labels of execut
able statements that appear in 
the same program unit as the 
arithmetic IF statement. 

Figure 4-9. Arithmetic IF Statement 

PROGRAM IF 
READ (5,100) 1,J,K,N 

100 FORMAT (10X,414) 
I F(l-N) 3,4,6 

3 ISUM=J+K 
6 CALL ERROR1 

WRITE (6,2) ISUM 
2 FORMAT (110) 
4 STOP 

END 

Figure 4-10. Example of Arithmetic 
IF Statement 
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LOGICAL IF ST A TEMENT 

The logical IF statement (figure 4-11 and example 
in figure 4-12) allows for conditional execution of 
a statement. If the value of exp is true, state
ment stat is executed. If the value of exp is 
false, stat is not executed; execution continues 
with the next statement. 

IF (exp) stat 

exp Is a logical expression. 

stat Is any executable statement except a DO, block 
IF, ELSE, ELSE IF, END, END IF, or another 
logical IF statement. 

Figure 4-11. Logical IF Statement 

Example 1: 
IF (P.AND.Q) RES=7.2 

50 TEMP=ANS*Z 

If P and Q are both true, the value of the 
variable RES is replaced by 7.2; otherwise, 
the value of RES is unchanged. In either 
case, statement 50 is executed. 

Example 2: 
IF CA.LT.B) CALL SUB1 

20 ZETA=TEMP+RES4 

If A is less than B, the subroutine SUB1 is 
called. Upon return from this subroutine, 
statement 20 is executed. If A is greater 
than or equal to B, statement 20 is executed 
and SUB1 is not called. 

Figure 4-12. Examples of Logical 
IF Statements 

BLOCK IF STATEMENT 

The block IF statement (figure 4-13) allows condi
tional execution of a block of executable state
ments. The block IF statement is used with the END 
IF and, optionally, the ELSE and ELSE IF statements 
to form block IF structures. 

IF (exp) THEN 

exp Is a logical expression. 

Figure 4-13. Block IF Statement 

If the logical expression exp is true, execution 
continues with the next executable statement. If 
exp is false, control transfers to an ELSE or ELSE 
IF statement; or if none are present, to an END IF 
statement. 
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ELSE Statement 

The ELSE statement (figure 4-14) provides an alter
nate path of execution for a block IF statement or 
an ELSE IF statement. 

ELSE 

Figure 4-14. ELSE Statement 

An ELSE statement 
however, the label 
other statement. 

ELSE IF Statement 

can have a statement label; 
cannot be referenced in any 

The ELSE IF statement (figure 4-15) combines the 
functions of the ELSE and block IF statements. 
This statement provides an alternate path of execu
tion for a block IF or another ELSE IF statement 
and performs a conditional test. The ELSE IF 
statement makes it possible to form a block IF 
structure with more than one alternative. 

ELSE IF (exp) THEN 

exp Is .a Logical expression. 

Figure 4-15. ELSE IF Statement 

An ELSE IF statement can have a statement label; 
however, the label cannot be referenced by any 
other statement. 

The effect of executing an ELSE IF statement is the 
same as that of a block IF statement. 

END IF Statement 

The END IF statement (figure 4-16) terminates a 
block IF structure. For each block IF statement 
there must be a corresponding END IF statement. 

END IF 

Figure 4-16. END IF Statement 

BLOCK IF Structures 

Block IF structures provide for alternative execu
tion of blocks of statements. A block IF structure 
begins with a block IF statement, ends with an END 
IF statement and, optionally, includes one ELSE or 
one or more ELSE IF statements. Each block IF, 
ELSE, and ELSE IF statement is followed by an 
associated block of executable statements called an 
if-block. 
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The simplest form of a block IF structure is shown 
in figure 4-17, with an example in figure 4-18. 

IF (exp) THEN 

if-block 

END IF 

Figure 4-17. Simple Block IF Structure 

IF (l.EO.O) THEN 
X=X+DX 
V=V+DY 

END IF 

If I is zero, the subsequent statements are executed. 
If not, control transfers to the statement following 
END IF. 

Figure 4-18. Example of Block 
IF Statement 

If expression exp is true, execution continues with 
the first statement in the if-block. If exp is 
false, control transfers to the statement following 
the END IF statement. The if-block can contain any 
number of executable statements, including block IF 
statements. 

Control can be transferred out of an if-block from 
inside the if-block. However, control cannot be 
transferred into an if-block from outside the 
if-block. It is not permissible to branch directly 
to an ELSE, ELSE IF, or END IF statement. However, 
it is permissible to branch directly to a block IF 
statement. 

When execution of the statements in an if-block has 
completed, and if control has not been transferred 
outside an if-block, execution continues with the 
statement following END IF. 

A block IF structure can contain one ELSE statement 
to provide an alternative path of execution within 
the structure (figure 4-19 and 'example in figure 
4-20). 

IF (exp) THEN 

if-block-1 

ELSE 

if-block-2 

END IF 

Figure 4-19. Block IF Structure 
With ELSE Statement 
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READ (2,12) A,B 
u: (XSUM.L T.XLIM) THEN 

X(l)=A/2.0+B/2.0 
XSUM=XSUM+X(I) 
WRITE (3,14) X(l),XSUM 

ELSE 
Y(l)=A*B 
YSUM=Y(I) 
WRITE (3,16) YSUM,Y(I) 

END IF 

Figure 4-20. Example of Block IF Structure 
With ELSE Statement 

In the structure with an ELSE statement, execution 
continues with the first statement in if-block-1 if 
exp is true. If the last statement of if-block-1 
does not transfer control, control transfers to the 
statement following END IF. However, if exp is 
false, control transfers to the first statement in 
if-block-2. If the last statement in if-block-2 
does not transfer control, execution continues with 
the statement following END IF. 

A block IF statement can have at most one associ
ated ELSE statement. 

An IF structure can contain one or more ELSE IF 
statements to provide for alternative execution of 
additional block IF statements (figure 4-21 and 
example in figure 4-22). This capability allows 
formation of IF structures containing a ntnnber of 
possible execution paths depending on the outcome 
of the associated IF tests. 

IF (exp1) THEN 

if-block-1 

ELSE IF (exp2) THEN 

if-block-2 

ELSE IF (exp3) THEN 

if-block-3 

END IF 

Figure 4-21. Block IF Structure 
With ELSE IF Statements 

In the structure with ELSE IF, the initial block IF 
statement and each ELSE IF or ELSE statement has an 
associated if-block. Only one if-block in this 
structure is executed (if no nested levels appear). 
Each logical expression is evaluated until one is 
found that is true. Control then transfers to the 
first statement of the associated if-block. When 
execution of the if-block has completed, and if 
control has not been transferred, control transfers 
to the statement following END IF. If none of the 
logical expressions are true and no ELSE statement 
appears, no if-blocks are executed; control trans
fers to the statement following END IF. In this 
structure, at most one if-block is executed. 
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6 

8 

IF (N.E0.1) THEN 
CALL ASUB(X,R) 
CALL BSUB(X,S) 

ELSE IF (N.E0.2) THEN 
DO 6 1=1,100 
X(l)=O.O 

ELSE IF (N.E0.3) THEN 
GO TO 8 

ELSE 
END IF 

CONTINUE 

Since no executable statements appear between ELSE 
and END IF, ELSE has no effect. 

Figure 4-22. Example of Block IF Structure 
With ELSE IF Statements 

If an ELSE statement appears, it must follow the 
last ELSE IF statement. If no logical expression 
is true, control transfers to the statement follow
ing ELSE. 

Control can transfer out of a block IF structure 
from inside any if-block; however, control cannot 
transfer from one if-block to another if they are 
at the same nesting level. 

NESTED BLOCK IF STRUCTURES 

Block IF structures can be nested: that is, any 
if-block within a structure can itself contain 
block IF structures (figure 4-23 and example in 
figure 4-24). Within a nesting hierarchy, control 
can transfer from a lower level structure into a 
higher level structure; however, control cannot 
transfer from a higher level structure into a lower 
level structure. 

IF (exp) TH EN 

if-block-1 

IF (exp) THEN 

if-block-2 

END IF 

ELSE 

if-block-1 

END IF 

Figure 4-23. Nested Block IF Structure 
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IF (X.GT.Y) THEN 
5 Y=Y+YINCR 

IF (K.EO.J) THEN 
XT=X 
YT=Y 

ELSE 
K=K+1 
GO TO 5 

END IF 
ELSE 

X=X+XINCR 
END IF 

Each level contains a block IF and an ELSE statement. 
The inner structure is executed ertf y if X is greater than 
Y. The inner structure contains a legal branch to the 
outer structure. 

Figure 4-24. Example of Nested 
Block IF Structure 

DO ST A TEMENT 
The DO statement (figure 4-25) is used to specify a 
loop, called a DO loop, that repeats a group of 
s ta temen ts • 

DO slab [,] v=e1,e2[,e3] 

slab Is the label of an executable statement called 
the terminal statement of the DO loop. 

v 

e1 

Is an integer, real, or double precision 
control variable. 

Is an initial parameter. 

e2 Is a terminal parameter. 

e3 Is an optional increment parameter; 
default is 1. 

e1, e2, and e3 are called indexing parameters; they can 
be integer, real, double precision, or Boolean constants, 
symbolic constants, variables, or expressions. 

Figure 4-25. DO Statement 

The terminal statement of a DO loop is an execut
able statement that must physically follow and 
reside in the same program unit as its associated 
DO statement. The terminal statement must not be 
an unconditional GO TO, assigned GO TO, arithmetic 
IF, block IF, ELSE IF, ELSE, END IF, RETURN, STOP, 
END, or DO statement. If the terminal statement is 
a logical IF statement, it can contain any state
ment except a DO, block IF, ELSE IF, ELSE, END IF, 
END, or another logical IF. 
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The range of a DO loop consists of all the execut
able statements following the DO statement up to 
and including the terminal statement. Execution of 
a DO statement is affected by the DO option of the 
compiler call. DO execution is as follows: 

1. The expressions el, e2, and e3 are evaluated 
and, if necessary, converted to the type of the 
control variable v. 

2. Control variable v is assigned the value of el. 

3. The iteration count is established; this value 
is determined by the following expression: 

MAX(INT((m2-ml+m3)/m3), mtc) 

ml, m2, m3 

mtc 

are the values of the expressions el, 
e2, and e3, respectively, after con
version to the type of v. 

is the minimum trip count; mtc has a 
value of 0 or 1, and is- established by 
the DO control statement parameter or 
DO loop control directive. A zero td.p 
count is prohibited in DO=OT mode, and 
the results of such a loop are, unde-
fined. · · 

4. If the iteration count is not O, the range of 
the DO loop is executed. If the iteration 
count is O, execution continues with the state
ment following the terminal statement of the DO 
loop; the control variable retains its most 
recent value. 

5. Control variable v is incremented by the value 
of e3. 

6. The iteration count is decremented·by one. 

Steps 4 through 6 are repeated until the iteration 
count has a value of O. 

If the DO=LONG control statement parameter is 
selected, the trip count for DO loops can exceed 
217-1. If DO=LONG is not selected, the trip 
count must not exceed 217-1, and the following 
conditions must be satisfied: 

ml+m3 

m2+m3 

If a DO loop appears within an if-block, the range 
of the DO loop must be entirely contained within 
the if-block. If a block IF statement appears 
within the range of a DO loop, the corresponding 
END IF statement must also appear within the range 
of that DO loop. 

A DO loop can be active, inactive, and nested. 
Each is discussed below. 
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ACTIVE AND INACTIVE DO LOOPS 

Initially, a DO loop is inactive. A DO loop be
comes active only when its DO statement is executed. 

Once active, a loop becomes inactive when any of 
the following occurs: 

The iteration count is determined to be O. 

RETURN, STOP, or END statement is executed 
within the program unit containing the loop. 

The control variable becomes undefined or is 
redefined (by a process other than loop incre
mentation). 

It is in the range of another loop that becomes 
inactive. 

It . is in the range of another loop whose DO 
statement is executed. 

Transfer of control out of the range of a DO loop 
does not deactivate the loop. When such a transfer 
. occurs, the control variable retains its most 
recent value in the loop. Control can be returned 
to the range of the loop provided that the control 
variable is not redefined outside the. range or the 
program unit containing the loop has not been 
exited by a RETURN, STOP, or END statement. The 
loop hecomes inactive once the control variable is 
redefined and cannot be reentered except through 
its DO statement. 

If a DO loop executes zero times, the control 
variable value equals ml. Otherwise, if the index 
variable iterates through the terminal parameter 
value, the control value is the most recent value 
of the control ·variable plus the increment param
eter value. ·, 

If a DO loop becomes inactive but has not executed 
to completion (iteration count does not equal O), 
its control variable retains its most recent value 
unless it has become undefined. 

Transfer into the range of an inactiv~ DO loop from 
outside the range is not permitted. 

Figure 4-26 shows· examples of DO loops. 

NESTED DO LOOPS 

When a DO loop entirely contains another DO loop, 
the grouping is called a DO nest. The range of a 
DO statement can include other DO statements 
providing the range of each inner DO is entirely 
within the range of the containing DO statements. 

The last statement of an inner DO loop must be 
either the same as the last statement of the outer 
DO loop or must occur before it. A terminal state
ment that is shared by more than one DO loop can be 
referenced in a GO TO or IF statement from within 
the range of the innermost loop only (figure 4-27). 
If the terminal statement is referenced from any 
loop other than the innermost loop, results are 
undefined. 
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Example 1: 

DO 1 0 I= 1, 11,3 
I F(ALIST(I )-'ALIST(l+1))15,10, 10 

15 ITEMP=ALIST(I) 
10 ALIST(l)=ALIST(l+1) 

. 300 WRITE(6,200)ALIST 

The statements following DO up to and including 
statement 10 are executed four times. The DO 
loop is executed with I equal to 1, 4, 7, and 10. 
Statement 300 is then executed. After completion 
of the loop,. I has a value of 13. 

Example 2: 

DO 10 1=5,1,-1 
PRINT 100, B(I) 

10 IF (X .GT. B(I) .AND. X .LT. H) Z=EOUATE 
6 A=ZE RO+EXTRA 

Statement 10 is· executed five times, whether or 
not Z=EOUATE is executed because of the 
negative increment parameter. Statement 6 is 
executed only after the DO loop is satisfied . 

Example 3: 

IVAR= 9 

DO 20 I = 1,200 
IF (I .GE. IVAR) GO TO 10 

'.20 COl\ITll\IUE 
10 IN =11 

An exit from the range of the DO is made to 
statement 10 when the value of the control variable 
I is equal to IVAR. The value of the integer variable 
IN becomes 11. 

Example 4: 

K=3 
J=5 
DO 100 l=J,K 
RACK=2.-3.5+ANT(I) 

100 CONTINUE 

If DO=OT is specified on the FTNS control statement, 
the DO loop is executed once (with 1=5) because J 
is larger than K. If DO=OT is not specified, the 
loop is not executed. 

Figure 4-26. DO Loop Examples 

See figure 4-28 for examples of possible DO loop 
nests. Note that loops can be completely nested or 
can share a terminal statement. 

A DO loop can be activated only by executing the DO 
statement. Once the DO statement has been exe
cuted, and before the loop is satisfied,- coQtrol 
can be transferred out of the range au<l then trans
ferred back into the range of the DO. 
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DO 10 J=1,50 
DO 10 1=1,50 
DO 10 M=1,100 

GO TO 10 

10 CONTINUE 

Figure 4-27. Branch to Shared 
Terminal Statement 

Figure 4-29 illustrates legal and illegal transfers 
with nested loops. A transfer from the range of an 
outer DO into the range of an inner DO loop is not 
allowed (transfer 1 in example); however, a trans
fer out of the range of an inner DO into the range 
of an outer DO is allowed because such a transfer 
is within the range of the outer DO loop (transfer 
2). A transfer back into the range of an innermost 
DO loop is allowed if a transfer has been made from 
the same DO loop and is still active (transfer 3). 
A transfer out of the range of an inner DO and a 
transfer back into the range of an innermost DO is 
not allowed (transfer 4). 

See figure 4-30 for nested DO loop examples. 

When an IF or GO TO statement is used to bypass 
several inner loops, different terminal statements 
are required for each loop. See figure 4-31 for 
examples of nested DO loops with different terminal 
statements. 

DO 1 1=1,10,2 

Transfer 1 : Transfer 2: 

~Ill.pl Elli~ ., 
'' A A:~\~i,)' 

Transfer 3.: Transfer 4: 

Figure 4-29. Nested DO Loop Transfers 

CONTINUE STATEMENT 
The CONTINUE statement (figure 4-32 and example in 
figure 4-33) performs no operation. It is an 
executable statement that can be placed anywhere in 
the executable statement portion of a source pro
gram without affecting the sequence of execution. 

The CONTINUE statement is most frequently used as 
the last statement of a DO loop. It can provide 
loop termination when a GO TO or IF would normally 
be the last statement of the loop. If the CONTINUE 
statement does not. have a label, an informative 
diagnostic is issued. 

DO 100 L=2,LIMIT 
DO 5 J=l,10 
DO 5 K=J,15 

DO 2 J=1,5 

[ 

DO 3 K=2,8 

3 ~ONTINUE 

I DO 10 J=1,10 

L,o ~ONTINUE E 
D051=1,5 

5 ~ = B*C 

....____ 2 CONTINUE 

r- DO 4 L=1,3 

l__ 4 CONTINUE 

---- 1 CONTINUE 

I DO 20 K=K1,K2 

L 20 ~ONTINUE 
---- 100 CONTINUE 

Figure 4-28. Nested DO Loops 
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Example 1: 

N=O 
DO 100 1=1,10 
J=I 
DO 100 K=1,5 
L=K 

100 N=N+1 
101 CONTINUE 

After execution of these DO loops and at the execution 
of the CONTINUE statement, 1=11, J=10, K=6, L=5, 
and N=50. 

Example 2: 

N=O 
DO 200 1=1,10 
J=I 
DO 200 K=5,1 
L=K 

200 N=N+1 
201 CONTINUE 

If DO=OT is not specified on the FTNS control statement, 
the inner loop will not be executed. If DO=OT is specified, 
the inner loop is illegal because DO=OT implies that the 
minimum trip count must be greater than or equal to 1. 

Example 3: 

DIMENSION A(5,4,4), 8(4,4) 
DO 2 I = 1,4 
DO 2 j = i,4 
DO 1 K = 1,5 

1 A(K,J,I) = 0.0 
2 B(J,I) = 0.0 

Arrays A . and B are set to zero. 

Figure 4-30. Nested DO Loop Examples 

PAUSE STATEMENT 
The PAUSE statement (figure 4-34) causes the pro
gram to temporarily suspend execution. At the same 
time, PAUSE n appears as a dayfile message on the 
operator console. If the job is executing inter
actively, PAUSE n appears as a dayfile message at 
the user terminal (does not apply to SCOPE 2). For 
batch originated programs, the console operator can 
continue or terminate the program with an entry 
from the console. 

For programs executing interactively through 
INTERCOM under NOS/BE and SCOPE 2, the user types 
GO to continue execution or DROP to terminate. For 
any other type-in, a diagnostic message is issued 
and INTERCOM waits for a correct type-in. 

For programs executing interactively through IAF 
under NOS, the user types the user break 2 sequence 
to terminate program execution. Any other type-in 
causes execution to continue. 
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DO 10 K = 1, 100 
IF(DATA(K).NE.10) GO TO 10 t 

20 DO 30 L=1,20 
IF(DATA(L).NE.FACT*K-10.) GO TO Jot 

40 DO 50 J=1,5 

GO TO (101,102,50),INDEX 
101 TEST= TEST +1 

GO TO 104 
103 TEST=TEST-1 

DATA(K)=DATA(K)*2.0 

50 CONTINUE 
30 CONTINUE 
10 CONTINUE 

GO TO 104 
102 DO 109 M=1,3 

109 CONTINUE 

104 CONTINUE 

tTransfer bypasses inner loops. 

Figure 4-31. Nested DO Loops With 
Different Terminal Statements 

CONTINUE 

Figure 4-32. CONTINUE Statement 

DO 10 I = 1,11 
IF(A(l).GE.A(l+1 )) GO TO 10 

A (I) = A (1+1) 
10 CONTINUE 

Figure 4-33. CONTINUE Statement Examples 

PAUSE[n] 

n Is a string of 1 through 5 decimal digits, or a 
character constant of at most 70 characters. 

Figure 4-34. PAUSE Statement 
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For programs executing interactively through the 
NOS time-sharing system, the user types STOP to 
terminate execution. Any other type-in causes 
execution to continue. 

Examples: 

PAUSE 45321 

PAUSE 'EXAMPLE TWO' 

STOP STATEMENT 
The STOP statement (figure 4-35) terminates program 
execution. 

STOP[n] 

n Is a string of 1 through 5 decimal digits, or a 
character constant of at most 70 characters. 

Figure 4-35. STOP Statement 

When a STOP statement is encountered during execu
tion, STOP n is displayed in the dayfile (or at the 
terminal if executing interactively), the program 
terminates, and control returns to the operating 
system. If n is omitted, blanks are implied. A 
program unit can contain more than one STOP 
statement. 
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Example: 

STOP 'PROGRAM HAS ENDED' 

END STATEMENT 
The END statement (figure 4-36) indicates the end 
of the program unit to the compiler. 

END 

Figure 4-36. END Statement 

Every program unit must physically terminate with 
an END statement. The END statement can be labeled. 
If control flows into or branches to an END state
ment in a main program, execution terminates• If 
control flows into or branches to an END statement 
in a function or subroutine, it is treated as if a 
RETURN statement had preceded the END statement. 

An END statement cannot be continued; it must be 
completely contained on an initial line. A line 
following an END statement is considered to be the 
first line of the next program unit, even if it has 
a continuation character in column 6. 

When the END statement is used in an overlay, it 
terminates that overlay and causes a return to the 
previous overlay. 
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INPUT/OUTPUT 5 

This sec ti on discusses input/ output files, input/ 
output 1 is ts, implied DO input/output 1 is ts, format 
specification, and input/output statements. 

This section does not discuss the following 
functions and subprograms used in connection with 
input/output: the EOF function, the IOCHEC 
function, the UNIT function, the LENGTH function, 
the LENGTHX subroutine, and the mass storage 
subroutines (READMS, WRITMS, OPENMS, CLOSMS, and 
STINDX). These functions and subprograms are 
discussed in section 7. Also, the CYBER Record 
Manager routines are not discussed in this section; 
they are discussed in section 8. 

INPUT/ OUTPUT FILES 
Input and output involve reading records from files 
and writing records to files. 

Every file must have a logical file name of 
through 7 letters and digits beginning with a 
letter. The logical file name, which is defined 
only for the current job, is the name by which the 
file is referenced in control statements. 

Input and output operations with sequential files, 
direct access files, and batch job files are 
discussed separately below. 

SEQUENTIAL FILES 

Sequential files need not be declared in the PROGRAM 
or an OPEN statement. If a file is not declared on 
the PROGRAM or OPEN statement, it is created 
automatically on the first reference to the file. 
Files processed by CYBER Record Manager interface 
routines, however, must not be declared on the 
PROGRAM statement. The maximum record length and 
buffer size for a file can be specified on the 
PROGRAM and OPEN statements. In the absence of 
user specification, default values are provided. 

Mixing types of operations on the same file can 
sometimes lead to destruction of file integrity. 
Files processed by mass storage or CYBER Record 
Manager interface subroutines should be processed 
only by these routines. Files processed by. buffer 
statements should be processed only by the buffer 
statements in a given program (REWIND, ENDFILE, and 
BACKSPACE are permitted for files processed by 
CYBER Record Manager subroutines or buffer state
ments). 

A file should not be processed both by unformatted 
operations and by formatted, namelist, or list 
directed operations without an intervening rewind. 
If rewound, it can then be rewritten in a different 
mode. Alternatively, the file could be closed and 
reopened before being processed in another mode. 

If formatted, list directed, or namelist input/ 
output is performed on a 7-track S or L tape, a 
FILE control statement that specifies CM=NO 
(appendix F) must be included in the job. 
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The end-of-file status can be checked by use of the 
END= or the IOSTAT= parameter in the READ or WRITE 
statement, for every formatted, list directed, 
namelist, or unformatted READ or WRITE. If end-of
fi le is encountered and a test is not included, the 
program terminates with a fatal error. 

The error condition can be checked by use of the 
ERR= or IOSTAT= parameter in the READ or WRITE 
statement, for every formatted, list directed, 
namelist, or unformatted READ or WRITE. If an 
error is encountered and a test is not included, 
the program terminates with a fatal err9r. 

If the end-of-file status or an error condition is 
encountered by a READ statement, all items in the 
input list, including the implied DO variables, 
become undefined. 

Record length on card files should not exceed 80 
characters. Record length on print files should 
not exceed 137 characters; the first character is 
always used as carriage control and is not printed. 
The second character appears in the first print 
position. 

DIRECT ACCESS FILES 

Direct access file manipulations differ from 
conventional sequential file manipulations. In a 
sequential file, records are stored in the order in 
which they are written, and they normally can be 
read back only in the same order. This can be slow 
and inconvenient in applications where the order of 
writing is not the same as the retrieval order. In 
addition, such processing requires a continuous 
awareness of the current file position and the 
position of the required record. To remove these 
limitations, a direct access file capability is 
provided by the FORTRAN input/output statements. 

In a direct access file, any record can be read, 
written, or rewritten directly, without concern for 
the position or structure of the. file. This is 
possible because the file resides on a random 
access mass storage device that can be positioned 
to any portion of a file. Thus, the entire concept 
of-"file position does not apply to a direct access 
file. The notion of rewinding a direct access file 
is, for instance, without meaning. 

To create a direct access file the user must 
specify an OPEN statement with ACCESS= 'DIRECT' and 
include the RECL (record length) parameter. For 
example, 

OPEN(2,FILE='DAFL' ,ACCESS='DIRECT' ,RECL=l20) 

opens an unformatted file DAFL for direct access. 
The file is associated with unit 2 and has a record 
length of 120 words. 

All records in a direct access file must have the 
same length. 
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The record length for a formatted direct access 
file is specified in characters. The record length 
for an unformatted direct access file is specified 
in words. If the iolist for an unformatted WRITE 
contains character data, the record length to be 
written must still be specified in words: it can be 
determined by the following rules: 

1. Each noncharacter item counts as one word 
except for double precision and complex items, 
which count as two words. 

2. The length in words of each contiguous group of 
character items is determined by adding 9 to 
the combined length of the items in characters 
and dividing this result by 10, discarding the 
fractional part. 

3. The lengths calculated in steps 1 and 2 are 
added to determine the record length in words. 

See figure 5-1 for an example of record length 
calculation. 

CHARACTER A•7,B•9,C•10,D•20,E•15,F•12 
INTEGER IA,IB,IC,IDCS) 
OPEN CS,ACCESS='DIRECT', 

+FORM='UNFORMATTED',RECL=16) 
WRITE C5,REC=1) A,B,IA,C,IB,E,D,ID,F 

The Length of the output record is determined by 
the following calculation: 

<Length of A + Length of B + 9)/10 = 2 words 
IA = 1 word 
<Length of c + 9)/10 1 word 
IB 1 word 
<Length of E + Length of D + 9)/10 4 words 
ID = 5 words 
<Length of F + 9)/10 2 words 

Record Length = 2+1+1+1+4+5+2=16 words 

Figure 5-1. Direct Access File Record 
Length Calculation Example 

A record mmber identifies a record in a direct 
access file. The record ntnnber is a positive 
decimal integer that is assigned when the record is 
written. Once a record ntnnber is assigned to a 
record, the record can always be accessed by that 
record ntnnber. The order of record ntnnbers is the 
order of records on a direct access file. 

Records can be written, rewritten, or read by 
specifying the record ntnnber in a READ or WRITE 
statement. Records can be read or written in any 
order; they need not be referenced in the order of 
their record ntnnbers. The ntnnber of the record to 
be read or written is specified in a READ or WRITE 
statement with the REC= parameter. 

The REC= parameter, on a direct access READ state
ment, must not be set to a record ntnnber greater 
than the highest record ntnnber written in the 
file. An attempt to read record ntnnbers greater 
than the highest in the file can return unpredict
able data without any error being reported. 

5-2 

If the length of the iolist in a direct 
formatted WRITE statement is less than the 
length of the direct access file, the 
portion of the record is blank filled. A 
access WRITE statement must not write a 
longer than the record length. 

access 
record 
unused 
direct 
record 

A direct access file can be opened for formatted or 
unformatted input/output. However, neither list 
directed nor namelist input/output can be used with 
direct access files. 

An internal file cannot be opened for direct 
access. A discussion of internal files follows in 
this section. 

See figure 5-2 for examples of direct access file 
access. 

Example 1: 

WRITEC2,'C3E10.4)',REC=6>A,B,C 
WRITEC2,'~2I4,G20.10)',REC=1>I,J,X 

Variables A, B, and C are written to record 
number 6, and variables I, J, and X are 
written to record number 1 of the direct 
access file associated with unit 2. 

Example 2: 

OPENC2,FILE='DARG',ACCESS='DIRECT', 
+FORM='FORMATTED',RECL=72) 

DO 14 I=10,2,-2 
READC2,99,REC=I,ERR=20) CACJ>,J=1,6) 

99 FORMAT C6E12.6) 

14 CONTINUE 

Records 10, 8, 6, 4, and 2 are read from the 
direct access file DARG. 

Figure 5-2. Direct Access File 
Procelsing Examples 

BATCH JOB FILES 

In batch jobs (jobs not executed interactively at a 
terminal), certain file names have a predefined 
origin or destination. These file names are: 

INPUT Data from U$er's source deck 

OUTPUT Printed at job termination 

PUNCH Punched in Hollerith format at job 
termination 

PUNCHB Punched in binary format at job 
termination 

The files INPUT, OUTPUT, and PUNCH should be proc
essed only by formatted, list directed, or namelist 
input/output statements. 

The predefined meaning of any file name except 
INPUT can be overridden by control statements. 
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INPUT/ OUTPUT LISTS 
The list portion of an input/output statement 
specifies the items to be read or written and the 
order of transmission. The input/output list can 
contain any number of i terns. List items are read 
or written sequentially from left to right. 

If no list appears on input, one or more records 
are skipped. Only information completely contained 
within the FORMAT statement, such as character 
strings, can be output with a null (empty) output 
list. If the input/ output list contains redundant 
parenthesis, a fatal error is issued. 

A list i tern consists of a variable name, an array 
name, an array element name, a character substring 
name, or an implied DO list. On output, the list 
items can also include character, Boolean, logical, 
or arithmetic expressions. No expression in an 
input/ output list can reference a function if such 
reference either would cause any input/output 
operations to be executed or would cause the value 
of any element of the input/output statement to he 
change<l. List items are separated by commas. 

An array name without subscripts in an input/output 
list specifies the entire array in the order in 
which it is stored. The entire array (not just the 
first word of the array) is read or written. 
Assumed-size array names are illegal in input/ 
output lists. 

Subscripts in an input/output list can be written 
as any valid subscript form described in section 1. 

See figure 5-3 for input/output list examples. 

Input record contains data: 

100223456712 

Example 1: 

READ (2,100) A,B,C,D 
READ (3,200) A,B,C(I),D(3,4),E(I,J,7),H 
READ (4,101) J,A(J),I,B(I,J) 
WRITE (2,202) DELTA 
WRITE <4,102) DELTA(5*J+2,5*I-3,5*K),C,D(I+7) 

On formatted input or output, the iolist is 
scanned and each item in the list is paired 
with the field specification provided by the 
FORMAT statement. After one item has been 
input or output, the next format specifica
tion is taken together with the next element 
of the list; and so on, until the end of the 
list. 

Example 2: 

READ (5,20) L,M,N 
20 FORMAT (!3,I2,I7) 

100 is read into the variable L under the 
specification I3. 22 is read into Munder 
the specification I2, and 3456712 is read 
into N under specification 17. 

Figure 5-3. Input/Output List Examples 
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IMPLIED DO IN INPUT/OUTPUT 
LIST 

An implied DO specification has the following form: 

(dlist,i=el,e2 [,e3]) 

The elements i, el,e2, and e3 have the same meaning 
as in the DO statement, and dlist is an input/output 
list, The range of an implied DO specification is 
that of dlist. The value of i must not .be changed 
within the range of the implied DO list by a READ 
statement. Changes to the values of el, e2, and e3 
have no effect upon the execution of the implied 
DO. However, their values can be changed in a READ 
statement if tliey are outside the range of the 
implied DO, and the change does have effect. For 
example, 

READ 100, K, (A(I),I=l,K) 

reads a value into K and uses that value as the 
terminal parameter of the implied DO. 

The statements: 

K=2 
READ 100, (A(I),I=l,K) 

100 FORMAT (Fl0.3) 

read two records, each containing a value for A. 

An implied DO can be used to transmit a simple 
variable more than one time. For example, the list 
(A(K),B,K=l,5) causes the variable B to be trans
mitted five times. 

Input/ output of array elements can be accomplished 
by using an implied DO. The list of variables 
followed by the DO index is enclosed in parentheses 
to form a single el.ement of the input/ output list. 
For example, 

READ (5,100) (A(I),I=l,3) 

has the same effect as the statement: 

READ (5,100) A(l),A(2),A(3) 

Also, 

WRITE (3,20) (CAT,DOG,RAT,I=l,10) 

causes CAT, DOG, and RAT to be written 10 times 
each. 

A variable cannot be used as a control variable 
more than once in the same implied DO nest, but 
iolist items can appear more than once. The value 
of a control variable within an implied DO specifi
cation is defined within that specification. On 
exit from the implied DO specification the control 
variable retains the first value to exceed the 
upper limit (e2). 

The implied DO can be nested: that is, the iolist 
in an implied DO can itself contain an implied DO. 
The first (innermost) control variable varies most 
rapidly, and the last (outermost) control var.iable 
varies least rapidly. For example, a nested 
implied DO with two levels has the form: 

((list,vl=el,e2,e3),v2=eel,ee2,ee3) 
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Nested implied DO loops are executed in the same 
manner as nested DO statements. 

The nested form can be used to read into and write 
from arrays. See figure 5-4 for examples. 

Each execution of an input or output statement 
transmits at least one record regardless of the 
FORMAT statement. Once a READ is initiated, the 
FORMAT statement determines when a new record will 
be transmitted. See figure 5-5 for examples. 

FORMAT SPECIFICATION 
Format specifications are used in conjunction with 
formatted input/output statements to produce output 
or read input that consists of strings of display 
code characters. On input, data is converted from 
a specified format to its internal binary represen
tation. On output, data is converted from its 
internal binary representation to the specified 
format before it is transmitted. Formats can be 
specified by: · 

The statement label of a FORMAT statement. 

An integer variable which has been assigned the 
statement label of a FORMAT statement (see 
ASSIGN statement). 

A character array name or any character expres
sion, except one involving ass·umed-length 
character entities. 

A noncharacter array name. 

The following paragraphs discuss FORMAT statements, 
character format specifications, noncharacter 
format specifications, edit d_escriptors, and execu
tion time format specification 

Ex amp Le 1: 

Example 1: 

READ (5,100) (VECTOR (l),1=1,10) 
100 FORMAT CF7.2) 

Reads one number from each record into the 
elements VECTORC1) through VECTORC10) of the 
array VECTOR. The READ statement is encoun
tered each time the DO Loop is executed; and 
a new record is read for each element of the 
array. 

Example 2: 

D0401=1,10 
40 READ (5,100) VECTOR (I) 

100 FORMAT CF7.2) 

Same effect as example 1. 

Example 3: 

READ (5,100) (VECTOR (l),1=1,10> 
100 FORMAT (4F7.2) 

Reads only 3 records, with 10 values read. 

Example 4: 

DO 40 I = 1, 10 
40 READ (5,100) VECTOR (I) 

100 FORMAT C4F7.2) 

Reads 10 records and 10 values, as in 
example 2. 

Figure 5-5. Format Terminating Data 
Read Examples 

READ (2, 100) ((A (JV ,JX) ,JV=2,20,2) ,JX=1,30> 
READ (2,300) (((ITMLISTCl,J+1,K-2),1=1,25),J=2,N), 

+K=IVAR,IVMAX,4) 

Ex amp Le 2: 

DIMENSION VECTORC3,4,7) 
READ (3,100) VECTOR 

100 FORMAT (16) 

is equiv a Lent to 

DIMENSION VECTORC3,4,7) 
READ (3,100) (((VECTOR(I,J,K),1=1,3),J=1,4),K=1,7) 

100 FORMAT (16) 

Example 3: 

READ (1,100> ((E(l,J),J=1,3),I=1,3) 

Transmits nine elements into the array E in the order: 

EC1,1), EC1,2), EC1,3), EC2,1), EC2,2), EC2,3), EC3,1), EC3,2), EC3,3) 

Figure 5-4. Implied DO in Input/Output List Examples 
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FORMAT STATEMENT 

The FORMAT statement (figure 5-6) is a nonexecut
able statement which specifies the formatting of 
data to be read or written with formatted I/O. 

sl FORMAT (flist) 

sl Is a statement label. 

flist Is a list of items. separated by commas, 
having the following forms: 

[r]ed 
ned 
[r] (flist) 

eel Is a repeatable edit descriptor. 

ned Is a nonrepeatable edit descriptor. 

Is a nonzero unsigned integer constant 
repeat specification. 

Figure 5-6. FORMAT Statement 

The FORMAT statement is used in conjunction with 
formatted input and output statements. It can 
appear anywhere in the program after the PROGRAM, 
FUNCTION or SUBROUTINE statement. An example of a 
FORMAT statement and its associated READ statement 
is as follows: 

READ (5,100) INK,NAME,AREA 
100 FORMAT (10X,I4,I2,F7.2) 

The format specification consists of edit descrip
tors in parentheses. Blanks are not significant 
except in H, quote, and apostrophe descriptors. 

Generally, each item in an input/output list is 
associated with a corresponding edit descriptor in 
a FORMAT statement. The FORMAT statement specifies 
the external format of the data and the type of 
conversion to be used. Complex variables always 
correspond to two edit descriptors. Double preci-

1 
sion variables' correspond to one edit descriptor 
when using D, E, F~ or G; otherwise, they 
correspond to two edit descriptors. The D edit 
descriptor corresponds to exactly one 1 ist item. 
Complex editing requires two (D, E, F, G) 
descriptors; the two descriptors can be different. 

The type of conversion should correspond to the 
type of the variable in the input/output list. The 
FORMAT statement specifies the type of conversion 
for the input data, with no regard to the type of 
the variable which receives the value when reading 
is complete. For example, the statements 

INTEGER N 
READ (5, 100) N 

100 FORMAT (Fl0.2) 

will assign a floating point number to the variable 
N which could cause unpredictable results if N is 
referenced later as an integer. 
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CHARACTER FORMAT SPECIFICATIONS 

A format specification can also be specified as a 
character expression or as the name of a character 
variable or array containing a format specifica
tion. The form of these format specifications is 
the same as for FORMAT statements without the 
keyword FORMAT. Any character information beyond 
the terminating parenthesis is ignored. The 
initial left parenthesis can be preceded by blanks. 
See figure 5-7 example 1. 

Example 1: 

CHARACTER FORM•11 
DATA FORM/'CI3,2E14.4)'/ 
READ C2,FMT=FORM,END=50) N,A,B 

is equivalent to 

READ C2,FMT=100,END=50) N,A,B 
100 FORMAT CI3,2E14.4) 

The examples above can also be expressed as: 

READ C2,FMT='CI3, 2E14.4)',END=50) N,A,B 
or 

CHARACTER FORM*(*) 
PARAMETER CFORM='CI3,2E14.4)') 
READ C2,FMT=FORM,END=50) N,A,B 

Example 2: 

CHARACTER ARC2>•10 
DATA AR/'C10X,2I2,1','0X,F6.2)'/ 
RE~~ (5r~R) !rlrX 

is equivalent to 

READ (5,100) I,J,X 
100 FORMAT C10X,2I2,10X,F6.2) 

Figure 5-7~ Character Format 
Specification Examples 

If a format specification is contained in a char
acter array, the specification may cross element 
boundaries. Only the array name need be specified 
in the input/output statement; all information up 
to the closing parenthesis is considered to be part 
of the format specification. See figure 5-7 
example 2. 

NONCHARACTER FORMAT SPECIFICATIONS 

Format specifications can be contained in a non
character array. The rules for noncharacter format 
specifications are the same as for character format 
spec if ica t ions. 

EDIT DESCRIPTORS 

~dit descriptors specify the data conversions to be 
performed. Table 5-1 describes the repeatable edit 
descriptors; table 5-2 describes the nonrepeatable 
edit descriptors. 
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TABLE 5-1. REPEATABLE EDIT DESCRIPTORS 

Descriptor 
Type 

Character 

Character 
or 
Boolean 

Numeric 

Logical 

Boolean 

Descriptor 

A 

Aw 

Dw.d 

Ew.d 

Ew.dEe 

Fw.d 

Gw.d 

Gw.dEe 

Iw 

Iw.m 

Lw 

Ow 

Ow.m 

Rw 

Zw 

Zw .. m 

Description 

Character with data
dependent length 

Character or Boolean 
with spec if i ed 
length 

Double prec1s1on 
floating-point with 
exponent 

Single precision 
floating-point with 
exponent 

Single precision 
floating-point with 
explicitly specified 
exponent length 

Single precision 
floating-point with
out exponent 

Single precision 
floating-point with 
or without exponent 

Single precision 
floating-point with 
or without explic
itly specified expo
nent length 

Decimal integer 

Decimal integer with 
minimum number of 
digits 

Logical 

Octal integer 

Octal integer with 
leading zeros and 
minimum number of 
digits 

Boolean conversion 

Hexadecimal integer 

Hexadecimal with 
ledding zeros and 
minimum number of 
digits 

In both tables, uppercase letters indicate the type 
of conversion~ Lowercase letters indicate user
suppl ied information that has the following meaning: 
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w Nonzero unsigned integer constant specify
ing the field width in number of character 
positions in the external record. This 
width includes any leading blanks, + or 
- signs, decimal point, and exponent. 

TABLE 5-2. NONREPEATABLE EDIT DESCRIPTORS 

Descriptor Descriptor Description Type 

Numeric BN Blanks ignored 
input 
control BZ Blanks treated as 

zeros 

Scale kP Scaling for numeric 
factor editing 

Hollerith nH Output Hollerith 
string 

Character ti Output character 
output string 

I Output character 
string 

Skip nX Position forward 
spaces 

Numeric SP Plus signs {+) pro-
output duced 
control 

SS Plus signs {+) sup-
pressed 

s Plus signs {+) sup-
pressed 

Tabulation Tn Position forward or 
Control backward 

TRn Position forward 

TLn Position backward 

Format : Terminate format 
control control 

End of I Indicates end of 
record current input or 

output record 

d Unsigned integer constant specifying the 
number of digits to the right of the, deci
mal point within the field. On output all 
numbers are rounded. 

e Nonzero unsigned integer constant specify
ing the nunber of digits in the exponent; 
the value of e cannot exceed 6. 

m Unsigned integer constant specifying the 
minimum number of digits to be output. 

k Integer constant scale factor. 

n Positive nonzero decimal integer. 

In table 5-1, the field width w must be specified 
for all conversion codes except A. 

The following paragraphs discuss input/ output 
conversions, field separators, repeatable and 
nonrepeatable edit descriptors, and repetition 
factors. 
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Input/ Output Conversions 

For the D, E, F, and G input conversions, a decimal 
point in the input field overrides the decimal 
point specification of the field descriptor~ 

Leading blanks are not significant in numeric input 
conversions; other blanks in numeric conversions 
are ignored unless BLANK='ZERO' is specified for 
the file on an OPEN statement or a BZ edit descrip
tor is in effect. Plus signs can be omitted. An 
all-blank field is considered to be zero, except 
for logical input, where an all-blank field is 
considered to be FALSE. 

The output field is right-justified for all output 
conversions. If the number of characters produced 
by the conversion is less than the field width, 
leading blanks are inserted in the output field 
unless w.m is specified, in which case leading 
zeros are produced as necessary. The number of 
characters produced by an output conversion must 
not be greater than the field width. If the field 
width is exceeded, asterisks are inserted through
out the field. 

Complex data items are converted on input/output as 
two independent floating-point quantities. The 
format specification uses two conversion elements. 
See figure 5-8 for an example. 

COMPLEX A,B,C,D 
WRITE C6,10) A 

10 FORMAT CF7.2,E8.2) 
READ (5,11) B,C,D 

11 FORMAT C2E10.3,2CF8.3,F4.1)) 

Figure 5-8. Complex Data Item Format 
Specification Example 

Different types of data can be read by the same 
FORMAT specification. For example, 

10 FORMAT (I5,Fl5.2) 

specifies two values: the first of type integer, 
the second of type real. 

Example: 

CHARACTER R*4 
READ (S,15) NO,NONE,INK,A,B,R 

15 FORMAT (3I5,2F7.2,A4) 

reads three integer values, two real values, and 
one character string. 

Field Separators 

Field separators are used to separate descriptors 
and groups of descriptors. The format field separ
ators are the slash (/), the comma, and the colon. 
The slash is also used to specify demarcation of 
formatted records. 
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Repeatable and Nonrepeatable Edit Descriptors 

The repeatable edit descriptors are used to specify 
numeric, logical, character, or Boolean data con
versions. The re pea table edit descriptors can be 
repeated by prefixing the descript0r with a nonzero 
unsigned integer constant specifying the number of 
repetitions required. The repeatable edit descrip
tors are A, D, E, F, G, I, L, O, R> and z. 

The nonrepeatable edit descriptors are used for 
numeric input/output control, tabulation control, 
character output control, format control, end-of
record designation, and scaling for numeric editing. 
The nonrepeatable edit descriptors cannot be 
repeated. The nonrepeatable edit descriptors are ' 
and ", BN, BZ , : , / , nH, kP, S, SP, SS, Tn, TLn, 
and TRn. 

The following paragraphs discuss the repeatable and 
nonrepeatable edit descriptors in alphabetical 
order. 

A Descriptor 

The A descriptor is used with an input/output list 
item of type character or noncharacter. The fol
lowing paragraphs discuss the A descriptor for 
input/output list items of type character and 
noncharacter. 

The form of the A descriptor for character list 
items is: 

A or Aw 

On input, if w is less than the length of the list 
item, the input quantity is stored 1ert-just:u:: i.ea 
in the item; the remainder of the item is filled 
with blanks. If w is greater than the length of 
the item, the rightmost characters are stored and 
the remai.ni.ng characters are ignored. If w is 
omitted, the length of the field is equal to the 
length of the list item. See figure 5-9 for 
examples. 

On output, if w is less than the length of the list 
item, the leftmost characters in the item are 
output. For example, if a variable A, declared 
CHARACTER A*8, contains 

SAMPLE66 

and A is output with the statement 

WRITE (6,'(1X,A4)')A 

then the characters SAMP are output. 

If w is greater than the length of the list item, 
the characters are output right-justified in the 
field, with blanks on the left. For example, if A 
in the previous example is output with the state
ments 

WRITE (6,400)A 
400 FORMAT (1X,Al2) 

output is as follows: 

AA66SAMPLE66 
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Example 1 <character list item>: 

CHARACTER A•9 
READ CS,100) A 

100 FORMAT CA7> 

lnput record: 

EXAMPLE 

ln location A: 

Example 2: 

CHARACTER B•10 
READ CS,200)8 

200 FORMAT CA13) 

lnput record: 

1 13 
SPEClflCATlON 

In location B: 

10 
CIFICATlON 

Example 3: 

CHARACTER P*8,Q•12,R*9 
READ (5,10) P,Q,R 

10 FORMAT CA8,A12,A5) 

Input record: 

THIS IS AN EXAMPLE I KNOW 
~--------..-..-

8 12 

.ln storage: 

P THISMS.6 
Q ANtiEXAMPLEM 
R .6KNOW6666 

5 

Example 4: 

CHARACTER NAME•30,PHONE*7 
READ (5,'CA,A)') NAME,PHONE 

Note that if no Length is specified for an A edit 
descriptor, the Length of the List item is used. 

Figure 5-9. A Input Examples 

If w is omitted, the length of the character list 
item determines the length of the output field. 

The form of the A descriptor for noncharacter list 
items is: 

Aw 

When the A descriptor is used with an input/output 
list item of noncharacter type. character code 
conversion (appendix A) is performed. The field 
width w must appear; w characters are converted. 

On input, if w is less than or equal to 10 (there 
are 10 characters per word), the w characters of 
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the input item are converted to character code and 
stored left-justified in the word with blank fill 
on the right. lf w is greater than 10, the right
most 10 characters of the illput item· are converted 
and stored. 

On output, if w is less than or equal to 10. the 
leftmost 'W cbar&Cters Of the output it• are writ
ten to the o~tput record. lf w is gr~ate~ than 10. 
the output item is right-justified in the field and 
preceded by blanks. 

Apostrophe and Quote Descriptors 

Character strings delimited by a pair Qf apostrophe 
( ') or quote (") symbols can be used as alternate 
forms of the H specification for output. See 
figure 5-10 for examples. The paired symbols 
delineate the string. If the string is empty or 
invalidly delimited, a fatal compilation error 
occurs and an error message is printed. The apos
trophe and quote descriptors must not be used on 
input. 

Example 1: 

Source statements: 

PRINT 10 
10 FORMAT (I A SUBTOTALS I) 

Output (before printing): 

6SUBTOTALS 

Source statements: 

WRITE C6,20> 
20 FORMAT ('A RESULT OF CALCULATIONS IS 6', 

+'AS FOLLOWS') 

Output (before printing): 

6RESULT OF CALCULATIONS IS AS FOLLOWS 

Example 2: 

Source statements: 

PRINT 1 
FORMAT ("A ABC •DE") 

Output (before printing): 

Source statements: 

PRINT 3 
3 FORMAT<' A DON' 'T') 

Output (before printing): 

ADON'T 

Note that on some printers " is output as :/: and 
' is output as f • 

Figure 5-10. Apostrophe and Quote 
Descriptor Examples 
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NOTE 

It is preferable to use the aspostrophe 
descriptor instead of the quote descriptor. 

An apostrophe or quote within a string delimited by 
the same symbol can be represented by two consecu
tive occurrences of the symbol. Alternatively, if 
a quote or apostrophe appears within a string, the 
other symbol can be used as the delimiter. See 
figure 5-10 example 2. 

BN and BZ Blank Interpretation 

The nonrepeatable BN and BZ edit descriptors can be 
used with the repeatable D, E, F, G, and I edit 
descriptors, on input, to specify the interpreta
tion of blanks (other than leading blanks). In the 
absence of a BN or BZ descriptor, blanks in input 

I 
fields are interpreted as zeros or are ignored. 
Their interpretation depends on the value of the 
BLANK= parameter in the OPEN statement that is 
currently in effect for the input/output unit. 
BLANK=' NULL' (blanks ignored) is the default for 
input. If a BN descriptor is encountered in a 

I 

format specification, all blank characters in 
succeeding numeric input fields are ignored; that 
is, the field is treated as if blanks had been 
removed, the remaining portion of the field 
right-justified, and the field padded with leading 
blanks. A field of all blanks has a value of zero. 

If a BZ descriptor is encountered in a format 
specification, all blank characters in succeeding 
numeric input fields are interpreted as zeros. 

For example, assuming BLANK='NULL', if the statement 

READ (6,'(I3, BZ, I3, BN, I3)')I,J,K 

reads the input record 

I, J, and Kare assigned the following values: 

I = 1 J = 200 K = 3 

Carriage Control Character 

The carriage control character is the first char
acter of a printer output record and is not printed. 
It appears in other forms of output as data. 
Carriage control also applies to records listed at 
a terminal under INTERCOM; the meaning of carriage 
control characters depends on the type of terminal. 
(See the INTERCOM reference manual.) Carriage 
control does not apply to records listed at a 
terminal under the NOS time-sharing system; for 
this system, the first character is listed as data. 

The carriage control characters are shown in table 
5-3. 

For output directed to the card punch or any device 
other than the line printer or terminal, control 
characters are not required. If carriage control 
characters are transmitted to the card punch, they 
are punched in column one. 

Carriage control characters are required at the 
beginning of every record to be printed, including 
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TABLE 5-3. PRINTER CONTROL CHARACTERS 

Character Action 

Blank Space vertically one line, then 
print. 

0 Space vertically two lines, then 
print. 

1 Eject to the first line of the next 
page before printing. 

+ No advance before printing; allows 
overprinting. 

Any other Refer to the operating system 
character reference manual. 

new records introduced by means of a slash. 
age control characters can be generated 
means. See figure 5-11 for examples. 

Carri
by any 

10 FORMAT C1HO,F7.3,I2,G12.6) 

20 FORMAT (' /l. ',IS, 'RESULT=' ,F8.4) 

30 FORMAT ('1 ',I4,2CF7.3)) 

40 FORMAT C1X,I4,G16.8) 

Figure 5-11. Printer Carriage 
Co!"!t!"ol !:~~!!!ples 

Figure 5-12 shows a program using carriage control 
characters; the resulting output produces a tic tac 
toe diagram. 

D Descriptor 

The D descriptor specifies conversion between an 
internal double precision real number and an 
external floating-point number written with an 
exponent. This descriptor has the form: 

Dw.d 

NOTE 

The E descriptor is preferred over the D 
descriptor. 

On input, D editing corresponds to E editing and 
can be used to input all the same forms as E. 

The diagram in figure 5-13 illustrates the struc
ture of the input field. It shows the characters 
allowed to start a subfield. 

On output, type D conversion is used to output 
double precision values. D conversion corresponds 
to E conversion except that D replaces E at the 
beginning of the exponent subfield. If the value 
being converted is indefinite, an I is printed in 
the field; if it is out of range, an R is printed. 
Further description about how indefinite and I 
infinite values are generated and how they are 
represented on various computer models can be found 
in the glossary under the appropriate definition. 
See figure 5-14 for examples of D output. 
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1~git 

Example: 

PHOGl<AM CHAHCOll 
PR!tlT 10 

10 FO.!iMAT('l', 5X, 'llERE WE ARE i'\T THE TOP OF A UE~J PAGE') 
PHIUT 20 

20 FORMAT(3(/)) 
c 

DO 50 1:2, B 
IF CI .EQ. 4 .OIL I .EQ. 6) TllErl 
PHJ;i'f 30 

30 FOR~·1AT(20X, 'XXXXXXXXXX '/'+', 19X, '========= '} 
ELSE 
PRHH LIO 

40 FORMAT(21X, ' x x ',/'+',20X, I = = ') 
END IF 

50 CONTilWE 
c 

PRINT 60 
60 FORMAT(' 0' ~ 5X. 'IlEGHl TIC TAC TOE '} 

STOP 
F.tH> 

Output after printino on a line printer: 

HERE WE ARE AT THE TOP OF A UEV P~GE 

• • • • .......... 
• • .......... 
• • • • 

BEG!t' TIC TAC TOE 

A '1' specification causes the first output line to appear at the top of a page. FORMAT 
statement 20 causes three lines to be skipped. In FORMAT statements 30 and 40, a slash 
skips to the next output record and a plus character causes the record to begin on the 
same line as the previous record, resulting in overprinting of a row of X characters and 
= characters. FORMAT statement 60 uses a '0' specification to skip two lines before 
writing the last output line. 

Input field 
~ 

• 

Figure 5-12. Carriage Control Program Example 

~ 

1~m E 

DOUBLE PRECISION A,B,C 
A= 111111.1111100 
8 = 222222.2222200 
C = A + B 
WRITE C2,10) A,B,C 

10 FORMAT C3D23 •. 11) 

produces output of: 

integer fraction exponent .111111111110+06 
.333333333330+06 

.222222222220+06 
subfield subfield 

Figure 5-13. D Input Field Figure 5-14. D Output Example 
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The specification Dw.d produces output in the 
following format: 

s.a+eee 

For values where the magnitude of the 
exponent exceeds 100 

s.aD+ee 

For values where the magnitude of the 
exponent is less than 100 

s 

Minus sign if the ntDD.ber is negative, or 
blank if the ntDD.ber is positive 

a 

One or more most significant digits 

ee 

Digits in the exponent 

E Descriptor 

The E descriptor specifies conversion between an 
internal real or double precision value and an 
external ntDD.ber written with an exponent. This 
descriptor has the forms: 

Ew.d Ew.dEe 

On input, the width w includes plus or minus signs, 
digits, decimal point, E, and exponent. If an 
external decimal point is not provided, d acts as a 
negative power-of-10 scaling factor. The internal 
representation of the input quantity is: 

(integer subfield) X lo-d x 10 (exponent 
subfield) 

For example, if the specification is 
input quantity 3267E+OS is converted 
as: 3267 X lo-8 X 105 = 3.267. 

ElO. 8, the 
and stored 

If an external decimal point is provided, it over
rides d; e, if specified, has no effect on input. 
An input field consisting entirely of blanks is 
interpreted as zero. 

The diagram in figure 5-15 illustrates the struc
ture of the E input field. It shows the characters 
allowed to start a sub field. 

input field 

~ 
~ ~ 

I ~git • I~ or D 

integer fraction exponent 
subfield subfield 

Figure 5-15. E Input Field 
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The integer subfield begins with a + or - sign, a 
digit, or a blank; and it can contain a string of 
digits. The integer field is terminated by a 
decimal point, E, +, - or the end of the input 
field. 

The fraction subfield begins with a decimal point 
and terminates with an E, +, -, or the end of the 
input field. It can contain a string of digits. 

The exponent subfield can begin with E, + or -
When it begins with E, the + is optional between E 
and the string of digits in the subfield. For 
example, the following are valid equivalent forms 
for the exponent 3: 

E+ 03 E 03 E03 E3 +3 

The range, in absolute value, of permissible values 
is approximately lo-293 to 10322 Numbers 
below the range are treated as zero; numbers above 
the range cause a fatal error message. 

Valid subfield combinations are as follows: 

+l.6327E-04 

Integer-fraction-exponent 

-32. 7216 

Integer-fraction 

+328+5 

Integer-exponent 

.629E-l 

Fraction-exponent 

+l36 

Integer only 

136 

Integer only 

.07628431 

Fraction only 

E-06 (interpreted as zero) 

Exponent only 

If the field length specified by w in Ew.d is not 
the same as the length of the field containing the 
input number, incorrect nt.DD.bers might be read, 
converted, and stored. 

The example in figure 5-16 illustrates a situation 
where numbers are read incor-.rec tly, converted, and 
stored; yet there is no immediate indication that 
an error has occurred. First, +647E-Ol is read, 
converted and placed in location A. The second 
specification E7 .2 exceeds the width of the second 
field by two characters. The number -2.36+5 is 
read instead of -2.36. The specification error 
(E7.2 instead of ES.2) caused the two extra char
acters to be read. The number read (-2.36+5) is a 
legitimate input number. Since the second specifi-
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OPEN (3,BLANK='ZERO') 
READ (3,20) A,B,C 

20 FORMAT (E9.3,E7.2,E10.3) 

On the input record, quantities are in three adjacent 
fields, columns 1 through 24: 

(+6.47E-011-2.361+5.321E+02 I .._,_,_.... __.. .__,,_, 
9 5 10 

would be read as: 

9 7 10 

I +6.47E-01 I 1 I 
l-2.36+5 I 

1.3.21E+02~~ I 

Figure 5-16. Example Showing E Input 
Incorrectly Read 

cation incorrectly took two digits from the third 
number, the specification for the third number is 
now incorrect. The field .321E+o266 is read. 
The OPEN statement specifies that trailing blanks 
are to be treated as zeros; therefore the number 
.321E+0200 is read converted and placed in location 
C. Here again, this is a legitimate input number 
which is converted and stored, even though it is 
not the number desired. 

Some additional examples of Ew.d input specifica
tions are shown in table 5-4. 

On output, the width w must be sufficient to 
contain digits, plus or minus signs, decimal point, 
E, the exponent, and blanks. Generally, w must be 
at least (d+6) or (d+e+4) for negative numbers, and 
w must be at least (d+5) or (d+e+3) for positive 

Input Field Specification 

+143.26E-03 Ell .2 

327.625 E7.3 

-.0003627+5 E 11. 7 

-.0003627E5 El 1. 7 

blanks E4. 1 

E+06 El0.6 
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TABLE 5-4. 

Converted 
Value 

0. 14326 

327.625 

-36. 27 

-36.27 

o. 
0. 

numbers. Positive numbers need not reserve a space 
for the sign of the number unless an SP specifica
tion is in effect. If the field is not wide enough 
to contain the output value, asterisks are inserted 
throughout the field. If the field is longer than 
the output value, the quantity is right-justified 
with blanks on the left. If the value being 
converted is indefinite, an I is printed in the 
field; if it is out of range, an R is printed. 
Further description about how indefinite and I 
infinite values are generated and how they are 
represented on various computer models can be found 
in the glossary under appropriate definition. 

The Ew.d specification produces output in the 
following formats: 

s.a ••• aE + ee 

For values where the magnitude of the 
exponent is less than 100 

s.a ••• a + eee 

s 

For values where the magnitude of the 
exponent exceeds 100 

Is a minus sign if the number is negative, 
and omitted if the number is positive 

a ••• a 

Are the most significant digits of the 
value correctly rounded 

When the specification Ew.dEe is used, the exponent 
is preceded by E, and the number of digits used for 
the exponent field not counting the letter and sign 
is determined by e. If e is specified too small 
for the value being output, the entire field width 
as specified by w will be filled with asterisks. 

If an integer variable is output under the Ew.d 
specification, results are unpredictable since the 
internal formats of real and integer values 
differ. An integer value normally does not have an 
exponent and will be printed, therefore, as a very 
small value or O.O. See figure 5-17 for examples. 

Ew.d INPUT EXAMPLES 

Remarks 

All subfields present. 

No exponent subfield. 

Integer subfield only a minus sign and a plus sign 
appears instead of E. 

Integer subfield left of decimal contains minus 
sign only. 

All subfields empty. 

No integer or fraction subfield: zero stored re
gardless of exponent field contents. 
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Example 1: 

Source data: 

-67.32 or +67.32 

WRITE (2, 10) A 
10 FORMAT (E9.3) 

Output (before printing): 

-.673E+02 or A.673E+02 

Example 2: 

Source data: 

-67.32 or +67.32 

WRITE (2,10> A 
10 FORMAT CE12.3) 

Output (before printing): 

666-.673E+02 or AAAA.673E+02 

Figure 5-17. Integer Variable Ew.d 
Specification Examples 

Example 1: 

WRITE (2,10) 
4n ~"'ftU•'9' 'LU -,, ............ ,.111 .. v r'119'•1ftlt1" 
1u runl"lt\I \.Ul\,1nni;;t\V.Ll'll:lfft 11\,..1n.1.1'1ru1, 

+7H A OUTPUT) 

Output (before printing): 

AAAAAA HEADING 
[blank Line] 
[blank LineJ 
AINPUT OUTPUT 

End-of-Record Slash 

The slash indicates the end of a record anywhere in 
the FORMAT specification. When a slash is used to 
separate edit descriptors, a comma is allowed but 
not required. Consecutive slashes can be used and 
need not be separated from other elements by 
commas. When a slash is the last format specifica
tion to be processed, it causes a blank record to 
be written on output or an input record to be 
skipped. Normally, the slash indicates the end of 
a record during output and specifies that further 
data comes from the next record during input. See 
figure 5-18 for examples. 

F Descriptor 

The F descriptor specifies conversion between an 
internal real or double precision number and an 
external floating-point number without an exponent. 
This descriptor has the form: 

Fw.d 

On input, the F specification is treated the same 
as the E specification. See table 5-5 for examples 
of F input. 

On output, the F descriptor outputs a real number 
without a decimal exponent. 

Each Line corresponds to a formatted record. The second and third records are blank. 

Example 2: 

I=S 
J=6 
K=7 
WRITE (2,1) I,J,K 
FORMAT (3I5/F10.4) 
WRITE C2,2) 

2 FORMAT ('A A BLANK LINE SHOULD PRECEDE A', 
+THIS LINE') 

Output (before printing): 

!:::.l:::.6.1:::. 51:::.l:::.l:::.l:::. 6 61:::.l:::.l:::. 7 
[blank Line] 

AA BLANK LINE SHOULD PRECEDE THIS LINE 

The variable List CI,J,K) is exhausted and processing continues until a variable conversion is 
encountered (F10.4>. Since the slash has been processed, it causes a blank Line to be printed; 
F10.4 is ignored because there is nothing to be converted. 

Figure 5-18. End-of-Record Slash Examples (Sheet 1 of 2) 
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Example 3: 

DIMENSION 8(3) 
READ CS,100) IA,B 

100 FORMAT CI5/3E7.2) 

The statements read two records: the first contains an integer number, and the second contains three 
real numbers. 

Example. 4: 

WRITE (3,11) A,B,C,D' 
11 FORMAT C1X,2E10.2/1X,2F7.3) 

In storage: 

A -11.6 
B .325 
c 46.327 
D -14.261 

Output (before printing): 

AAA-.12E+02AAA.33E+OO 
AA46.327-14.261 

Example 5: 

WRITE C1,11) A,B,C,D 
11 FORMAT C1X,2E10.2//1X,2F7.3) 

Output (before printing): 

AAA-.12E+02AAA.33E+OO 
[blank lineJ 
AA46.327-14.261 

The second slash causes the blank line. 

Figure 5-18. End-of-Record Slash Examples (Sheet 2 of 2) 

TABLE 5-5. F INPUT EXAMPLES 

Input Field Specification Converted Remarks Value 

367.2593 F8.4 367.2593 Integer and fraction field. 

.62543 F6.5 .62543 No integer subfield. 

. 62543 F6.2 .62543 Decimal point overrides d of specification . 

+144.15E-03 Fl 1.2 • 14415 Exponents are allowed in F input. 

50000 F5.2 500.00 No fraction subfield; input number converted 
50000xl0-2' 

AAAA!:l F5.2 0 Blanks in input field interpreted as O. 

as 
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The plus sign is suppressed for positive numbers. 
If the field is too short, all asterisks appear in 
the output field. If the field is longer than 
required, the number is right-justified with blanks 
on the left. If the value being converted is 
indefinite, an I is printed in the field; if it is 

I 
out of range, an R is printed. Further description 
about how indefinite and infinite values are 
generated and how they are represented on various 
computer models can be found in the glossary under 
the appropriate definition. 

The specification Fw.d outputs a number in the 
following format: 

sn.n 

n Is a field of decimal digits 

s Is a minus sign if the number is negative, 
or omitted if the number is positive 

See table 5-6 for examples of F output. 

G Descriptor 

The G descriptor specifies conversion between an 
internal real or double precision number and an 
external floating-point number written either with 
or without an exponent, depending on the magnitude 
of the number. This descriptor has the forms: 

Gw.d Gw.dEe 

On input, the G specification is treated the same 
as the E specification. The rules which apply to 
the E specification also apply to the G specifica
tion. For example, 

READ (5,11) A,B,C 
11 FORMAT (Gl3.6,2Gl2.4) 

On output, results depend on the size of the 
floating-point number being edited. For values in 
the range greater than or equal to .1 and less than 
lOd the number is output under F format. For 
values outside this range, Gw.d output is identical 
to Ew.d and Gw.dEe is identical to Ew.dEe. 

If a number is output under the Gw.d specification 
without an exponent, four spaces are inserted to 
the right of the field (these spaces are reserved 

TABLE 5-6. 

Value of A FORMAT Statement 

+32.694 10 FORMAT (lHA ,F6.3) 

+32.694 11 FORMAT ( lHA ,Fl0.3 

-32.694 12 FORMAT ( l H A , F 6 • 3) 

.32694 13 FOR MAT ( l H A , F 4 • 3, F 6 . 3 ) 

32. 694 14 FORMAT ( lHA ,F6.0) 

for the exponent field E+ee). Therefore, for 
output under G conversion, w must be greater than 
or equal to d+6. The 6 extra spaces are required 
for sign and decimal point plus four spaces for the 
exponent field. If the Gw.dEe form is used for a 
number output without an exponent, then e+2 spaces 
are inserted to the right of the field. See figure 
5-19 for examples. 

H Descriptor 

The H descriptor is used to output strings of 
characters. This descriptor is not associated with 
a variable in the output list. The H descriptor 
has the form: 

nHstring 

n Is the number of characters in the 
string including blanks 

string Is a string of characters 

The H descriptor cannot be used on input. 

Note that although using apostrophes to designate a 
character string precludes the need to count 
characters, the H descriptor may be more convenient 
if the string contains apostrophes. See figure 
5-20 for example. 

I Descriptor 

The I descriptor specifies integer conversion. 
This descriptor has the forms: 

Iw Iw.m 

On input, the plus sign can be omitted for positive 
integers. When a sign appears, it must precede the 
first digit in the field. The Iw and Iw.m specifi
cations have the same effect on input. An all 
blank field is considered to be zero. Decimal 
points are not permitted. The value is stored in 
the specified variable. Any character other than a 
decimal digit, blank, or the leading plus or minus 
sign in an integer field on input will cause an 
error. See figure 5-21 for examples of I input. 

F OUTPUT EXAMPLES 

PRINT Statement Output (Before 
Printing) 

PRINT 10,A A32.694 

PRINT 11,A AAAAA32.694 

PRINT 12,A A****** 

PRINT 13,A,A A.327Mi .327 

PRINT 14,A AAAA 33. 

The specification lH A is the carriage control character. 
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On output, if the integer is positive, the plus 
sign is suppressed unl~ss an SP specification is in 
effect. Leading zeros are suppressed. 

If Iw.m is used and the output value occupies fewer 
than m positions, leading zeros are generated to 
fill up to m digits. If m=O, a zero value will 

Example 1: 

Y=77 .132 
WRITE (7 ,200> y 

200 FORMAT (610.3) 

Output (before printing): 

AAn.1AAAA 

Example 2: 

EXIT=1214635.1 
WRITE (4,100) EXIT 

100 FORMAT (610.3) 

Output (before printing): 

AA.121E+07 

Example 3: 

READ (5,50) SAMPLE 
50 FORMAT CE20.5) 

WRITE (6,60) SAMPLE 
60 FORMAT C1X,614.8) 

Data Read By 
READ Statement 

Output 
(before printing) 

Format 
Option 

.1415926535 E-10 
AAA.8979323846 
AAA. 2643383279. 
AAA-693. 9937510 

At:. .14159265E-10 E conversion 
66.89793238 F conversion 
A6.26433833E+10 E conversion 
A-693.99375 F conversion 
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Figure 5-19. 6 Output Examples 

Source statements: 

A= 1.5 
WRITE (2,30> A 

30 FORMAT C6H 6LMAX=,F5.2) 

Output (before printing): 

ALMAX= 1.50 

Replacing the H descriptor in the preceding 
example with ' .6LMAX=' would produce the same 
output. 

Figure 5-20. H Descriptor Example 

produce all blanks. If m=w, no blanks will occur 
in the field when the value is positive, and the 
field will be too short for any negative value. If 
the field is too short, asterisks occupy the field. 

Figure 5-22 shows some examples of I output. 

OPEN (2,BLANK='NULL') 
READ C2,10) I,J,K,L,M,N 

10 FORMAT CI3,I7,I2,I3,I2,I4) 

Input Record: 

139 A.6A6-15186A7A.6.61 .64 

In storage: 

I contains 139 
J contains -15 
K contains 18 

L contains 7 
M contains 0 
N contains 14 

If BLANK='ZERO' were specified on the OPEN 
statement, J would contain -1500 and N would 
contain 104. Other values would not be affected. 

Figure 5-21. I Input Example 

Example 1: 

PRINT 10,I,J,K 
10 FORMAT CI9,I10,15.3) 

I contains -3762 
J contains +4762937 
K contains +13 

Output (before printing): 

C
.t:.t:.t:..t:.-3762lt:.t:..t:.4762937lt:..t:.0131 
~~..._,,,_., 

8 10 5 

First blank taken as printer 
control character. 

Example 2: 

WRITE (6,100)N,M,I 
100 FORMAT (15,16,19) 

N contains +20 
M contains -731450 
I contains +205 

Output (before printing): 

4 6~ C
.t:..t:..t:. 20 I****** I t:..t:.t:..t:..t:.t:.205 I 
~----~ 

First blank taken Specification too 
as printer control small, * indicates 
character. field is too short. 

Figure 5-22. 1 Output Examples 
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L Descriptor 

The L descriptor is used to input or output logical 
items. This descriptor has the form: 

Lw 

On input, if the first nonblank characters in the 
field are T or • T, the logical value • TRUE. is 
stored in the corresponding list item, which should 
be of type logical. If the first non blank charac
ters are F or .F, the value .FALSE. is stored. If 
the first nonblank characters are not T, .T, F, or 
.F, a diagnostic is printed. An all blank field 
has the value .FALSE. 

On output, variables under the L specification 
should be of type logical. A value of .TRUE. or 
.FALSE. in memory is output as a right-justified T 
or F with blanks on the left. See figure 5-23 for 
examples of L output. 

LOGICAL I,J,K 
I =.TRUE. 
J = .FALSE. 
K =.TRUE. 
WRITE C4,5) I,J,K 

5 FORMAT C3L3) 

Output (before printing): 

Figure 5-23. L Output Example 

0 Descriptor 

The 0 descriptor (letter O) is used to input or 
output items in octal format. This descriptor has 
the forms: 

Ow Ow.m 

The form Ow.m means the same as Ow on input. The 
octal digits are the digits 0 through 7. 

On input, the field can contain a maximtm of 20 
octal digits. Blanks are allowed, and a plus or 
minus sign can precede the first octal digit. 
Blanks are interpreted as zeros, and an all blank 
field is interpreted as zero. A decimal point is 
not allowed. See figure 5-24 for examples of 0 
input. 

On output, 
digits are 
contains 

if w is 
output. 

less 
For 

00000000003737373737 

than 20, 
example, 

and the output statements are 

WRITE (6, lOO)P 
100 FORMAT (lX,04) 

the digits 3737 are output. 
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the rightmost 
if location P 

BOOLEAN P,O,R 
READ 10,P,O,R 

10 FORMAT (BZ,010,012,02) 

Input record: 

3737373737666.6.6644t.444 -0 
10 12 2 

In storage (octal representation): 

P: 00000000003737373737 
Q: 00000000666066440444 
R: 77777777777777777777 

Figure 5-24. 0 Input Example 

If w is greater than 20, the 20 total digits (20 
octal digits = a 60-bit word) are right-justified 
with blanks on the left. For example, if the 
contents of location P shown above are output with 
the statements: 

WRITE (6,200)P 
200 FORMAT (lX,022) 

output would appear as 

llll 0000000000 3 7 3 7 3 7 3 7 3 7 

A negative number is output in one's complement 
intern~! form. For example, 

I = -11 
WRITE (6, 200)I 

200 FORMAT (lX,022) 

Output: 

llll 77777777777777777764 

If m is specified, the number is printed with 
leading zeros so that at least m digits are printed, 
and with a minus sign for negative numbers. If the 
number cannot be output in w octal digits, all 
asterisks will fill the field. 

The specification Ow produces a string of up to 20 
octal digits. Two octal specifications must be 
used for variables whose type is complex or double 
precision. 

P Descriptor 

The P descriptor is used to change the position of 
a decimal point of a real number when it is input 
or output. The P descriptor has the form: 

k.P 

where k is a signed or unsigned integer constant 
called the scale factor. 

Scale factors can either precede D, E, F, and G 
format specifications or appear independently. 
Forms are as follows: 

kPDw.d 

kPEw.dEe 
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kPEw.d 

kPFw.d 

kPGw.d 

kP 

A scale factor of zero is es ta bl ished when each 
FORMAT specification is first referenced; it holds 
for all F, E, G, and D field descriptors until 
another scale factor is encountered. 

Once a scale factor is specified, it holds for all 
D, E, F, and G descriptors in that FORMAT specifi
cation until another scale factor is encountered. 
To nullify this effect for subsequent D, E, F, and 
G descriptors a zero scale factor (OP) must be 
specified. For example, 

15 FORMAT(2P,El4.3,Fl0.2,Gl6.2,0P,4Fl3.2) 

The 2P scale factor ·applies to the El4.3 format 
specification and also to the Fl0.2 and Gl6.2 
format specifications. The OP scale factor 
restores normal scaling (100 = 1) for the sub
sequent specification 4Fl3.2. 

Example: 

20 FORMAT(3P,5X,El2.6,Fl0.3,0PD18.7,-1P,F5.2) 

El2.6 and Fl0.3 specifications are scaled by 103. 
The Dl8.7 specification is not scaled, and the F5.2 
specification is scaled by lo-1 

The specification (3P,3I9,Fl0.2) is. the same as the 
specification (3I9,3PF10.2). 

On input, for F, E, D, and G editing, the number 
is divided by !Qk and stored, provided that the 
number in the input field does not have an exponent. 
For example, if the input quantity 314.1592 is read 
under the specification 2PF8.4, the internal number 
is 314.1592 X l0-2 = 3.141592. However, if an 
exponent is read the scale factor is ignored. 

On output, for F editing, the number in the output 
field is the internal number multi plied by 1ok. 
In the output representation, the decimal point is 
fixed; the number is adjusted to the left or right, 
depending on whether the scale factor is plus or 
minus. For example, the internal number 
-3.1415926536 can be represented on output under 
scaled F specifications as shown in figure 5-25. 

(-1PF13.6) 
( F13.6) 
( 1PF13.6) 
( 3PF13.6) 

-.31Ll159 
-3.141593 

-31.41592'7 
-3141.592654 

Figure 5-25. Scaled F Output 

For E and D editing, the effect of the scale factor 
kP is to shift the output coefficient left k places 
and reduce the exponent by k. In addition, the 
scale factor controls the decimal normalization 
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between the coefficient and the exponent such 
that: if k is less than or equal to 0, there will 
be exactly -k leading zeros and d+k significant 
digits after the decimal point; if k is greater 
than 0, there will be exactly k significant digits 
to the left of the decimal point and d-k+l signifi
cant digits to the right of the decimal point. For 
example, the number -3.1415926536 is represented on 
output under the indicated Ew.d scaling as shown in 
figure 5-26. 

(-3PE20.4) 
(-1PE20.4) 
( E20.4) 
( 1PE20.4) 
( 3PE20.4) 

-.0003£+04 
-.0314E+02 
-.3142E+01 

-3.1416f+OO 
-314.16E-02 

Figure 5-26. Scaled E Output 

For G editing, the effect of the scale factor is 
nullified unless the magnitude of the number to be 
output is outside the range that permits effective 
use of F conversion (namely, unless the number N is 
less than 10-l or greater than or equal to 
lOd). In these cases, the scale factor has the 
same effect as described for Ew.d and Dw.d 
scaling. For example, the numbers -3.1415926536 
and -.00031415926536 are represented on output 
under the indicated Gw.d scaling as shown in figure 
5-27. 

(-3t'G20.6) 
(-1PG20.6) 
( G20.6) 
( 1PG20.6) 
( 3PG20.6) 
( 5PG20.6) 
( 7PG20.6) 

(-3PG20.6) 
I (-1PG20.6) 

( G20.6) 
( 1PG20.6) 
( 3PG20.6) 
( 5PG20.6) 
( 7PG20.6) 

-3.141?9 
-3.14159 
-3.1ll159 
-3.14159 
-3.14159 
-3.14159 
-3.14159 

-.00031l!E+OO 
-.031416E-02 
-.314159E-03 
-3.141593E-04 
-3114 .1593E-06 
-31415.93E-08 
-31!11593.E-10 

Figure 5-27. Scaled G Output 

R Descriptor 

The R descriptor is used with noncharacter list 
items. This descriptor is used to transmit the 
rightmost characters of a word. The R descriptor 
has the form: 

Rw 

On both input and output, the R specification is 
identical to the A specification, unless w is less 
than 10. 

60481300 F 



On input, if w is less than 10, the rightmost w 
characters are read and stored right-justified with 
upper binary zero fill. See figure 5-28 for 
examples of R input. 

BOOLEAN HOO,RAY 
READ (5,600) HOO,RAY 

600 FORMAT (R10,R5) 

Input record: 

RESULTS OF TEST 

10 5 

In storage: 

HOO: R ESU l TSAO·F 
RAY: 0 0 0 0 0 A T ES T 

Figure 5-28. R Input Example 

On output, if w is less than 10, the rightmost w 
characters of the output item are written to the 
output record. 

S, SP, SS Plus S~gn Control 

The nonrepeatable S, SP and SS edit descriptors can 
be used on output with the repeatable D, E, F, G, 
and I edit descriptors to control the printing of 
plus (+) characters. S, SP and SS have no effect 
on input. 

Normally, FORTRAN does not precede positive numbers 
by a plus sign on output. If an SP descriptor is 
encountered in a format specification, all succeed
ing positive numeric fields will contain the plus 
sign (w must be of sufficient length to include the 
sign). If an SS or S descriptor is encountered, 
the optional plus signs will not appear. 

S, SP, and SS have no effect on plus signs pre
ceding exponents, since those signs are always 
provided. See figure 5-29 for examples of sign 
control. 

A 10.5 
8 7.3 
c 26.0 
WRITE C2,'(1X,F6.2,SP,F6.2,SS,F6.2)') A,B,C 

Output (before printing): 

6610. 50 6 + 7. 30 6 26. 00 

Figure 5-29. Sign Control Example 

T, TL, TR Descriptors 

The T, TL, and TR descriptors provide for tabula
tion control. These descriptors have the forms: 

Tn TLn TRn 

n Is a nonzero unsigned decimal integer 
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When a Tn descriptor is encountered in a format 
specification, input or output control skips right 
or left to column n; the next edit descriptor is 
then processed. 

When a TLn descriptor is encountered, control skips 
backward (left) n columns. If n is greater than or 
equal to the current character position, control 
skips to the first character position. 

When a TRn descriptor is encountered, control skips 
forward (right) n characters. TRn is the same as 
nX. 

On card input, control can be positioned beyond 
column 80, but a succeeding descriptor would read 
only blanks. 

See figure 5-30 for tabulation control examples. 

Example 1: 

READ 40, A,B,C 
40 FORMAT (T2,F5.2,TR5,F6.1,TR3,F5.2) 

Input: 

6684. 73666662436.2666689.14 

A is set to 684.7, B to 2436.0, and C to 89.0. 

Example 2: 

WRITE (31,10) 
10 FORMAT CT20,'LABELS') 

Control positions to column 20 of the output 
record and writes the characters LABELS. 

Example 3: 

READ C2,'CF5.2,TL5,F5.2)') A,B 

Input record: 

76.05 

The same information is read more than once. 
Both A and 8 contain 76.05. 

Figure 5-30. T, TL, and TR 
Descriptor Examples 

With a T, TR, or TL specification, the order of a 
list need not be the same as that of the input or 
output record. The same information can be read 
more than once as shown in figure 5-33 example 3. 

When a T, TR, TL specification causes control to 
pass over character positions on output, positions 
not previously filled during record generation are 
set to blanks; those already filled are left 
unchanged. An example is shown in figure 5-31. 

5-19 
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"' 0 
.i=--
00 ...... 
U> 
0 
0 
l'Zj 

PROGRAM TEST 
FORMAT(12('0123456789')) 
PRINT 1 
PRINT 60 

60 FORMAT(T80,'COMMENTS' ,T60,'HEADING4' ,T40, 
+ 'HEADING3' ,T20,'HEADING2' ,T2,'HEADING1') 

PRINT 10 
10 FORMAT(20X,'THIS IS THE END OF THIS RUN' ,T52,'HONEST') 

PRINT 1 
STOP 
END 

Line Printer Output: 

12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789 
HEADING! HEADING2 HEADING3 HEADING4 COMMENTS 

THIS IS THE END OF THIS RUN HONEST 

12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789 

For the FORMAT statement labeled 60, control passes over the first print position (the one used for 
carriage control); therefore, it is automatically set to a blank, which causes the line to be single spaced. 

Figure 5-31. T Output Example 



The following example shows that it is possible to 
destroy a previously formed field: 

WRITE (2,8) 
8 FORMAT ('DISASTERS' ,TS,3H123) 

Output record before printing: 

DISA123RS 

If the output record is printed, the first char
acter is not printed. (See Carriage Control 
Character in this section.) 

Termination of Format Control 

A colon (:) in a format specification terminates 
·format control if there are no more items in the 
input/output list. The colon has no effect if 
there are more items in the input/output list. 
This descriptor is useful in forms where nonlist 
item edit descriptors follow list item edit 
descriptors; when the iolist is exhausted, the 
subsequent edit descriptors are not processed. See 
figure 5-32 for examples of colon use. 

A 1.0 
B = 2.2 
c 3.1 
D 5.7 
PRINT 10, A, B, C, D 

10 FORMAT C4CF4.1,:,',')) 

Output (before printing): 

A1.0,A2.2,A3.1,A5.7 

Format control terminates after the value of D 
is printed, and the Last comma is not printed. 

Figure 5-32. Termination by Colon Example 

X Descriptor 

The X descriptor is used to skip character posi
tions in an input line or output line. X is not 
associated with a variable in the input/output 
list. The X descriptor has the form: 

nX 

n Is the nunber of character positions to be 
skipped from the current character posi
tion; n is a nonzero unsigned integer 

The specification nX indicates that transmission of 
the next character to or from a record is to occur 
at the position n characters forward from the 
current position. 

When an X specification causes control to pass over 
character positions on output, positions not 
previously filled during record generation are set 
to blanks; however, positions already filled are 
left unchanged. See figure 5-33 for examples. 
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Example 1: 

Source statements: 

A= -342.743 
B 1. 53190 
J 22 
WRITE (6,'C1X,F9.4,4X,F7.5,4X,I3)') A,B,J 

Output (before printing): 

A-342. 7430AAAA 1. 53190AAAAA22 

Ex amp Le 2: 

Source statement: 

READ C3,'CF5.2,3X,F5.2,6X,F5.2)') R,S,T 

Input: 

14.62AAS13. 78ACOSTA15.97 

In storage: 

R 14.62 
s 13. 78 
T 15. 97 

Figure 5-33. X Descriptor Example 

z·.nescr'Jptor 

,The Z·, descriptor is used for hexadecimal conver
.sion •. This descriptor has the forms: 

Zw Zw .. 111. 

The form Zw.m is meaningful for output only. 
Hexadecimal digits include the digits 0 through 9 
and the letters A through F. A hexadecimal digit 
is represented by 4 bits. 

·on input, the input string can contain up to 15 
hexadecimal digits. Embedded blanks are inter
'preted as zero, and an all blank field is equiva
lent to zero. A plus or minus sign can precede the 
"first digit. The string is stored right-justified 
with zeros on the left. See figure S-34 for 
~xamples of Z input. 

INTEGER R,S 
READ (1o:(sZ,ZlO,Z4)')R,S 

Input record: 

A309FFFFCC4AD1 

10 4 

In storage (hexadecimal representation): 

R: OOOOOA309FFFFCC 
S: 000000000004001 

figure 5-34. Z Input Example 
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On output, if w is less than 15, the r_ig'1tmost w*4 
bits are converted to hexadecimal and Wl"~ tt~n. F,Q,~ 
example, if location I contains! 

OOOOOOOOOOFB26C (hexadecimal'format) 

then the output statement: 

writes the digits 26C. ',' 

If w is greater than 15, the l's, hexadecima'r digit's 
, are right-justified with blanks on 'the left;.'." , , 

'~::: <" -

If m is specified, ·the numb~:. is pdnted"·wi,th 
leading zeros so that at, l~ast ~ digits "a'l;'e',output. 
If the number of hexadecimal digits exceeds,:r,,•; a 
field of asterisks is written •. 

Repetition Facto~s 

The repeatable edit descriptors can be repeated by 
prefixing the descriptor with a nonzero unsigned 
integer constant specifying the number of repeti
tions required. For example, 

100 FORMAT (3I4,2E7.3) 

is equivalent to: 

100 FORMAT (I4,I4,I4,E7.3,E7.3) 

Also, 

50 FORMAT (4Gl2.6) 

is equivalent to: 

50 FORMAT (Gl2.6,Gl2.6,Gl2.6,Gl2.6) 

A group of descriptors can be repeated by enclosing 
the group in parentheses and prefixing it with the 
repetition factor. If no integer precedes the left 
parenthesis, the repetition factor is 1. For 
example, 

FORMAT (I3,2(El5.3,F6.l,2I4)) 

is equivalent to the following specification if the 
number of items in the input/output list does not 
exceed the number of format conversion codes: 

FORMAT(I3,El5.3,F6.l,I4,I4,El5.3, 
+ F6.l,I4,I4) 

A maximum of nine levels of parentheses is allowed 
in addition to the parentheses required by the 
FORMAT statement. 

If there are fewer items in the input/output list 
than indicated by the format conversions in the 
FORMAT specification, the excess conversions are 
ignored. 
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If the number of items in the input/ output list 
exceeds the number of 'format conversions when the 
final right parenthesis in the FORMAT statement is 
reached, the line formed internally is output. The 
format control then scans to the left looking for a 
right parenthesis within the FORMAT statement. If 
none is found, the scan stops when it reaches the 
beginning of the format specification. If a right 
parenthesis is found, however, the scan continues 
to the left until it reaches the field separator 
which precedes the left parenthesis pairing the 
right parenthesis. Output resumes· with the format 
control· moving right until either the output list 
is exhausted or the final right parenthesis of the 
FORMAT statement is encountered. 

If n slashes are indicated, a repetition factor can 
be used to indicate multiple slashes; n-1 lines are 
skipped on output. 

See figure 5-35 for repetition factor examples. 

EXECUTION TIME FORMAT SPECIFICATION 

Variable format specifications can be read in as 
part of the data at execution time and used wher
ever a normal format can be used. The format can 
be read in under the A specification and stored in 
a character array, variable, or array element; or 
it can be included in a DATA statement. Formats 
can also be generated by the program at execution 
time. 

If an array or array element is -~sed·~ "'l:l:s ,''t"fp~ :·c~tl 
.be othet" than 'character, although character is the 
preferred type. In either case, the format must 
consist of a list of descriptors and editing char
acters enclosed in parentheses, but without the 
keyword FORMAT and the statement label. 

The name of the entity containing the specifica
tions is used in place of the FORMAT statement 
number in the associated input/output statement. 
The name specifies the location of the first word 
of the format information. 

See figure 5-36 for examples of execution time 
format specifications. 

INPUT/OUTPUT STATEMENTS 
The following information discusses keyword=value 
forms in input/output statements, formatted input/ 
output statements, unformatted input/output state
ments, list directed input/output statements, 
namelist input/output statements, buffered input/ 
output statements, file status statements, memory
to-memory input/ output statements, and file posi
tioning statements. 
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Example 1: 

DIMENSION A(9) 
DATA A/3.62,-4.03,-9.78,-6.33,7.12,3.49,6.21, 

+-6.74,-1.18/ 

WRITE C3,15)(A(I),I=1,9) 
15 FORMAT (8HA RESULTS,4Cl>,C1X,3F8.2)) 

Format statement 15 is equivalent to: 

15 FORMAT C8HARESULTS,//// C1X,3F8.2)) 

Output (before printing): 

ARESULTS 
[blank line] 
[blank line] 
[blank line] 
AAAAA 3. 62 AAA -4. 03 AAA -9. 78 
AAAA-6.33AAAA 7 .12 AAAA 3.49 
AAAAA6.21 AAA -6. 74 AAA-1.18 

The 4(/) results in 3 blank lines. 

Example 2: 

READ (5,300) I,J,E,K,F,L,M,G,N,R 
300 FORMAT CI3,2CI4,F7.3),I7) 

Data is stored in I with format I3, J with I4, E with F7.3, K with I4, F with F7.3, 
and L with I7. A new record is then read; data is stored in M with the format I4, G 
with F7.3, N with I4, and R with F7.3. 

Example 3: 

READ C5,100) NEXT,DAY,KAT,WAY,NAT, 
+RAY,MAT 

100 FORMAT (I7,CF12.7,I3)) 

NEXT is input with format I7, DAY is input with F12.7, and KAT is input with I3. 
The FORMAT statement is exhausted <the right parenthesis has been reached>~ a new 
record is read, and the statement is rescanned from the group CF12.7,I3>. WAY is 
input with the format F12.7, NAT with I3, and from a third record, RAY with F12.7, 
and MAT with 13. 

Figure 5-35. Repetition Factor Examples 

KEYWORD =VALUE FORMS IN INPUT/ OUTPUT 
STATEMENTS 

An integer or Boolean expression having 
the following characteristics: 

The following keyword=value forms are used in 
input/output statements. 

UNIT=u 

Specifies the FORTRAN unit or internal file 
to be used. The unit name is derived from 
u depending on its value. The u can be one 
of the following: 
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An asterisk implying unit INPUT in a 
READ statement and unit OUTPUT in a 
WRITE statement. 

The name of a character 
array, array element, or 
identifying an internal file. 

variable, 
substring 

or 

INT(u) has a value in the range 0 
through 999. The compiler associ
ates these numbers with unit names 
of the type TAPEu. 

BOOL{u) is a display code name in L 
format (left-justtfted with binary 
zero fill). This is the unit 
name. If this value is of the form 
TAPEk, where k is an integer in the 
range O through 999, with no 
leading zero, it is equivalent to 
the integer k for the purpose of 
identifying external units. A 
valid unit name consists of l 
through 7 letters or digits begin
ning with a letter. 
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Example 1: 

Input record: 

CE7.2,G20.5,F7.4,l3) 

This specification can be read and 
subsequently referenced as follows: 

CHARACTER F•30 
READ C2,'CA)') F 
WRITE C3,F) A,B,C,N 

Example 2: 

Input record: 

CE12.2,F8.2,I7,2E20.3,F9.3,I4) 

This specification can be read by the 
statements: 

CHARACTER VAR•40 
READ C2,'CA)') VAR 

A subsequent output statement in the same 
program can refer to these format 
specifications as: 

WRITE (2,VAR) A,B,I,C,D,E,J 

which produces the same result as the 
statements: 

WRITE (2,10) A,B,I,C,D,E,J 
10 FORMAT CE12.2,F8.2,I7,2E20.3,F9.3,I4> 

Example 3: 

FMT=fn 
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c 
c 

CHARACTER FMT*9 
DATA FMT/'C1X3I10)'/ 
REMOVE CARRIAGE CONTROL CHARACTER 
IF NOT GOING TO PRINTER 
IF CPRTFLG .EQ. 0> FMT (2:4)=' fl.' 
WRITE C2,FMT) I,J,K 

If PRTFLG is zero, the program produces the 
same result as WRITE C2,'C3I10)') I,J,K. 

Figure 5-36. Execution Time Format 
Specification Examples 

The characters UNIT= can be omitted, in 
which case u must be the first item in the 
control information list. 

File names default to the unit name unless 
a different file name has been specified 
using execution control statement substi
tution, PROGRAM statement equivalencing, or 
an OPEN statement. 

Specifies a format to be used for formatted 
input/output; fn can be one of the fol
lowing: 

A statement label identifying a FORMAT 
statement in the program unit contain
ing the input/output statement. 

REC=rn 

END=sl 

ERR=sl 

The name of a character array, vari ... 
able, expression or array element 
containing the format specification. 

A noncharacter array containing the 
format specification. 

An integer variable that has been 
assigned the statement number of a 
FORMAT statement by an ASSIGN statement. 

An asterisk, indicating list directed 
input/output. 

A namelist group name 

A character constant whose value 
format specification. 

is a I 
The characters FMT= can be omitted, in 
which case the format designator must be 
the second item in the control information 
list, and the first item must be the unit 
designator without the characters UNIT=. 

Specifies the number of the record to be 
read or written in the file; must be a 
positive nonzero integer expression. Valid 
for files opened for direct access only. 

Specifies the label of an executable state
ment to which control transfers when an 
end-of-file is encountered during an input 
operation. END= is ignored for direct 
access input operations. 

Records following an end-of-file can be I 
read by either issuing a CLOSE statement 
fallowed by an OPEN statement on the file, 
or by using the EOF function. CLOSE/OPEN 
is the preferred method. 

Specifies the label of an executable state- I 
ment to which control transfers if a parity 
error condition is encountered during input/ 
output processing. ERR= has no effect on 
the processing of errors 78 and 79 in data 
input from a connected (terminal) file. 

IOSTAT=ios 

Specifies an integer variable into which 
one of the following values is placed after 
the input/output operation is complete: 

<O 

=O 

>O 

End-of-file 

Operation completed normally 

Number of error 
detected (see table 
appendix B.) 

condition 
B-5 in 

)1000 CRM error; the rightmost 3 
digitscorrespond to an octal 
error code in the CYBER Record 
Manager reference manual. For 
example, error number 1355 corre
sponds to CRM error number 355. 
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I 
iolist 

Records following an end-of-file can be 
read by either issuing a CLOSE statement 
followed by and OPEN statement on the file, 
or by using the EOF function. CLOSE/OPEN 
is the preferred method. 

Input/output 
transmitted 
Lists). 

list specifying 
(described under 

items to be 
Input/Output 

FORMATTED INPUT/ OUTPUT ST A TEMENTS 

For formatted input/output, a format designator 
must be present in the input/output statement. The 
input/output list is optional. Each formatted 
input/output statement transfers one or more 
records. 

The formatted input/output statements are READ, 
WRITE, PRINT, and PUNCH. They are discussed below. 

Formatted READ 

The formatted READ statement (figure 5-37 and 
examples in figure 5-38) transmits data from either 

unit u or the unit INPUT to storage locations named 
in iolist according to FORMAT specification fn. 

The number of items in the iolist and the FORMAT 
specifications must conform to the record structure 
on the input unit. If the list is omitted, one or 
more input records will be bypassed. The number of 
records bypassed is one plus the number of slashes 
interpreted in the FORMAT statement. 

Either the END= or IOSTAT= parameter should be 
specified to avoid termination when an end-of-file 
is encountered. If an attempt is made to read on 

·unit u and an end-of-file was encountered on the 
previous read operation on this unit, execution 
terminates and an error message is printed. 
Records following an end-of-file can be read by 
issuing a CLOSE followed by an OPEN on the file or 
by using the EOF function. CLOSE/OPEN is the 
preferred method. 

Formatted WRITE 

The formatted WRITE statement (figure 5-39 and 
example in figure 5-40) transfers information from 
the storage locations named in the input/output 
list to the unit specified by u, according to the 
FORMAT specification fn. 

READ ( j ~::~T=fn } [,IOSTAT=ios] [,ERR=sl] [,END=sl]) [iol i st] 
luNIT=u,FMT=fn 

READ fn[,iolist] 

figure 5-37. Formatted READ Statement 

Example 1: Example 3: 

PROGRAM IN 
OPEN (4, FILE='INPUT') 
OPEN (7, FILE='OUTPUT') 
READ C4,200)A,B,C 

200 FORMAT C3F7.3) 
A=B*C+A 
WRITE C7 ,SO> A 

50 FORMAT C50X,F7.4> 
STOP 
END 

The READ statement transfers data from logical 
unit 4 (externally, the file INPUT) to the 
variables A, B, and C, according to the speci
fications in the FORMAT statement labeled 200. 

. Example 2: 

PROGRAM RLIST 
READ S,X,Y,Z 

5 FORMAT C3G20.2) 
RESULT = X-Y+Z 
PRINT 100, RESULT 

100 FORMAT C10X,G10.2) 
STOP 
END 

The READ statement transfers data from file 
INPUT to the variables X, Y, and Z, according 
to the specifications in the FORMAT statement 
labeled 5. Result is printed on file OUTPUT. 

PROGRAM READ 
OPEN (2, FILE='INPUT') 
OPEN (3, FILE='OUTPUT') 
READ C2,100,ERR=16,END=18) A,B 

100 FORMAT C2F10.4) 
C=A+B 
PRINT *,A,B,C 
STOP 

16 PRINT 101 
101 FORMAT ( 'f.I/O ERROR') 

STOP 
18 PRINT 102 

102 FORMAT ('f.END OF FILE') 
STOP 
END 

Variables are read according to the FORMAT 
statement Labeled 100. If an error occurs 
during the read, control transfers to state
ment 16; if an end-of-file is encountered, 
control transfers to statement 18. 

Example 4: 

In example 3, the READ and FORMAT state
ments can be combined as follows: 

READ (2,'(2F10.4)',ERR=16,END=18)A,B 

Figure 5-38. Formatted READ Statement Examples 
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WRITE({~:;~T=fn } [,IOSTAT=iosJ[,ERR=slJ) [iolist] 
UNIT=u, FMT=fn 

Figure 5-39. Formatted WRITE Statement 

PROGRAM RITE 
X=2;1 
Y=3. 
M=7 
WRITE (6, 100,ERR =200) X,Y,M 

100 FORMAT (2F6.2,14) 
200 STOP 

END 

Figure 5-40. Formatted WRITE 
Statement Example 

Examples: 

WRITE (4,50) 
50 FORMAT ('THE IOLIST CAN BE OMITTED') 

WRITE (*,FMT=l2) L,M,S{3) 
12 FORMAT (3El6.5) 

The format specification can appear in the WRITE 
statement. For example, 

WRITE (2,'(2El6.5)' ,ERR=l2) X,Y 

Formatted PRINT 

The formatted PRINT statement (figure 5-41 and 
example in figure 5-42) transfers information from 
the storage locations named in the input/output 
list to the file named OUTPUT according to the 
specified format. At the end of a batch job, file 
OUTPUT is normally sent to the printer. 
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PRINT fn [,iolist] 

Figure 5-41. Formatted PRINT Statement 

PROGRAM PRINT 
CHARACTER 8*3 
A=1.2 
8= I YES·' 
N=19 
PRINT 4,A,8,N 

4 FORMAT (G20.6,A,I5) 
STOP 
END 

Figure 5-42. Formatted PRINT Example 

Examples: 

PRINT 4,A,B,N 
4 FORMAT(G20.6,A,I5) 

PRINT 50 
50 FORMAT (' END OF FILE') 

Formatted PUNCH 

The formatted PUNCH statement {figure 5-43 and 
example in figure 5-44) transfers data from the 
storage locations specified by iolist to the file 
PUNCH. At the end of a batch job the file PUNCH is 
output on the standard pWlch unit as Hollerith 
codes, 80 characters or fewer per card in accor
dance with format specification fn. lf the card 
image is longer than 80 characters, additional 
cards are punched with the remaining characters. 

PUNCH fn £,iolist) 

Figure 5-43. Formatted PUNCH Statement 

PROGRAM PUNCH 
c = 5.3 
D s 'NO' 
K : 15 
PUNCH 10 C, D, K 

10 FOR"ATCG10.2, A, 16) 
STOP 
END 

Figure S-44. Formatted PUNCH Example 

Examples: 

PUNCH S.A,B,C,ANSWER 
5 FORMAT (3G12.6.G20.6) 

PUNCH 30 
30 FOR.\,fAT ('LAST CARD') 

UNFORMATTED INPUT/ OUTPUT STATEMENTS 

Unformatted READ and WRITE statements do not use 
format specifications and do not convert data in 
any way on input or output. Instead, data is 
transferred as is between me~ory and the external 
device. Each llllformatted input/output statement 
transfers exactly one record. If data is written 
by an unformatted WRITE and subsequently read by an 
unformatted READ, exactly what was written is read; 
no precision is lost since no conversion is per
formed. 
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Unformatted READ 

The unformatted READ statement (figure 5-45 and 
example in figure 5-46) transmits one record from 
the specified unit u to the storage locations named 
in iolist. Records are not converted; no FORMAT 
statement is used. The information is transmitted 
from the des:.'..gnated file in the fom in which it 
exists on the file without any conversion. If the 
number of words in the list exceeds the number of 
words in the record, an execution diagnostic 
results. If the number of locations specified in 
iolist is less than the number of words in the 
record, the excess data is ignored. If iolist is 
omitted, the unformatted READ skips one record. 

READ ([UNIT=] u[,IOSTAT=ios] [,ERR=sl] [,END=sl]) 
[iolist] 

figure 5-45. Unformatted READ Statement 

PROGRAM AREAD 
READ (2,END=30,ERR=40) X,Y,Z 
SUM = X+Y+Z/2. 

END 

Figure 5-46. Unformatted READ Example 

Either the END= or IOSTAT= parameter should be 
specified to avoid temination when an end-of-file 
is encountered. If an attempt is made to read on 
unit u and an end-of-file was encountered on the 
previous read operation on this unit, execution 
teminates and an error message is printed. 
Records following an end-of-file can be read by 
issuing a CLOSE followed by an OPEN on the file or 
by using the EOF function. CLOSE/OPEN is the 
preferred method. 

Unformatted WRITE 

The unfomatted WRITE statement (figure 5-47 and 
example in figure 5-48) is used to output binary 
records. Infoma tion is transferred from the items 
iolist to the specified output unit u with no 
format conversion. One record is created by an 
unformatted WRITE statement. If the list is 
omitted, the statement writes a null record on the 
output device. A null record has no data but 
contains all other properties of a legitimate 
record. 

WRITE ([UNIT=] u[,IOSTAT=ios] [,ERR=sl])[iolist] 

figure 5-47. Unformatted WRITE Statement 

PROGRAM OUT 
DIMENSION AC260), 8(4000) 

WRITE C10,ERR=16) A,B 
END 

The 4260 words of arrays A and B are 
written as one record on unit 10. 

figure 5-48. Unformatted WRITE Example 

LIST DIRECTED INPUT/ OUTPUT 
STATEMENTS 

List directed input/output involves the processing 
of coded records without a FORMAT statement. Each 
record consists of a list of values in a freer 
format than is used for formatted input/output. 
This type of input/ output is particularly conven
ient when the exact form of data is not important. 

List Directed Input 

The list directed READ statement (figure 5-49) 
transmits data from unit u or the file INPUT (if u 
is omitted or if UNIT= * specified) to the storage 
locations named in iolist. The input data items 
are free-form with separators rather than in fixed
size fields. 

A l.ist directed READ following a list directed READ 
that terminated in the middle of a record starts 
with the next data record. 

Either the END= or IOSTAT= parameter should be 
specified to avoid termination when an end-of-file 
is encountered. If an at tempt is made to read on 
unit u and an end-of-file was encountered on the 
previous read operation on this unit, execution 
terminates and an error message is printed. 
Records following an end-of-file can be read by 
issuing a CLOSE followed by an OPEN on the file or 
by using the EOF function. CLOSE/OPEN is the 
preferred method. 

See figure 5-50 for an example of list directed 
READ input. 

READ ({~;;MT=* } [,IOSTAT=iosJ[,ERR=sl] [,END=sl]) [iol ist] 
UNIT=u, fMT=* 

READ*[,iol i st) 

Figure 5-49. List Directed READ Statement 
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Example 1: 
PBOGRAM LDH 
READ *, CAT, BIRD, DOG 

10 
PHINT 10, CAT, BIHD, DOG 
FORMAT{' CAT= •, EY.3,/' nIRD = 
STOP 

E9.3,/' DOG: ',E9.3) 

ENO 
Input: 

13.3, -5.2, .01 

Example 2: 

PROGHAM LDIN· 
100 READ{*,*,END=99) J,K 

PRitlT 1, ·J,K 
FORMAT {T20,2I5) 
GO TO 100 

99 STOP 

Input: 
E!JD 

1 2 

I 3 

'' 
2*8 

19 

Output (after printing by a line printer): 

CAT : .133E+02 
BIHD : - • 520E+O 1 
DOG : . 1OOE-01 

Output (after printing by a Line printer): 

2 

8 

8 

3 

3 

8 

8 

Figure 5-50. List Directed Input Examples 

Input data consists of a string of values separated 
by one or more blanks, or by a comma or slash, 
either of which can be preceded or followed by any 
number of blanks. Also, a line boundary, such as 
end-of-record or end-of-card, serves as a value 
separator; however, a separator adjacent to a line 
boundary does not indicate a null value. 

Embedded blanks are not allowed in input values, 
except character values and complex numbers. The 
format of values in the input record is as follows: 

Integers 

Same format as for integer constants. 

Real numbers 
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Any valid FORTRAN format for real or double 
precision numbers. In addition, the deci
mal point can be omitted; it is assumed to 
be to the right of the mantissa. 

Complex numbers 

Two real values, separated by a comma, and 
enclosed by parentheses. The parentheses 
are not considered to be a separator. The 
decimal point can be omitted from either of 
the real constants. Each of the real 
values can be preceded or followed by 
blanks. 

Character values 

A string of characters (which can include 
blanks) enclosed by apostrophes. A deli
miting apostrophe can be represented within 
a string by two successive occurrences. 
Character values can only be read into 
character arrays, variables and substrings. 
If the string length exceeds the length of 
the list item, the string is truncated. If 
the string is shorter than the list item, 
the string is left-justified and remaining 
character positions are blank filled. 

Logical values 

An optional period, followed by a T or F, 
followed by optional characters which do 
not include separators (slashes or commas). 

A Boolean constant can be input only if the corres
ponding list item is of type Boolean. These 
include: 

Octal constants. 

Hexadecimal constants. 

Hollerith constants containing one through 10 
characters and delimited by quotes. Constants 
of less than 10 characters are left-jt..stified. 
with blank fill on the right. Strings of 
greater than 10 characters are truncated to 10 
characters. 
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In addition, real and integer values can be read 
into Boolean variables. 

To repeat a value, an integer repeat constant is 
followed by an asterisk and the constant to be 
repeated. Blanks cannot be embedded in the repeat 
part of the specification. 

A null can be input in place of a constant when the 
value of the corresponding list entity is not to be 
changed. A null is indicated by the first char
acter in the input string being a comma or by two 
commas separated by an arbitrary number of blanks. 
Nulls can be repeated by specifying an integer 
repeat count followed by an asterisk and any value 
separator. The next value begins immediately after 
a repeated null. A null cannot be used for either 
the real or imaginary part of a complex constant; 
however, a null can represent an entire complex 
constant. 

When the value separator is a slash, remaining list 
elements are treated as nulls and the remainder of 
the current record is discarded. 

Input values must correspond :i,n type to variables 
in the input/output list. Note that the form of a 
real value can be the same as that of an integer 
value. 

List Directed Output 

The list directed output statements are a WRITE 
(figure 5-51), a PRINT (figure 5-52), and a PUNCH 
(figure 5-53) statement. See figure 5-54 for 
examples. 

Data is transferred from storage locations speci
fied by the iolist to the designated unit in a 
manner consistent with list directed input. 

WRITE ({~:;MT=* } [,IOSTAT=ios] [,ERR=slJ) [ iol i st] 
UNIT=u,FMT=* 

Figure 5-51. List Directed WRITE Statement 

PRINT*[,iolist] PUNCH*(,iolist] 

Figure 5-52. List Directed PRINT Statement 

Example 1: 
PHOGRMI LDW 
I Wf E G ER J ( 4 } 
COMPLEX Z(2) 
DOUHLE PRECISION 0 

Figure 5-53. List Directed PUNCH Statement 

DATA J, Z, Q I 1 , -2, 3, -4 , n. , -1. ) , ( -3. , 2. ) , 1. D-5 I 
PHitlT *, J 
PR I llT * , Z, <) 
STOP 
E'tlD 

Output (after printing by a line printer>: 

1 -2 3 -4 

Example 2: 

('(. ,-1.} (-3. ,2.) .00001 

P ROG RAI~ :< 
PHINT *, 'TYPE Ill X' 
REAO *· X 
PRINT*, 'TYPE Iii 'f. 1 

READ *, Y 
END 

Terminal listing under NOS: 
THE II! x 

? 1. 234 
TYPE rn Y 

? '.). 6 '( b 

Figure 5-54. List Directed Output Examples 
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PRINT outputs data to the unit OUTPUT. 
outputs to the unit PUNCH. 

PUNCH 

List directed output is consistent with the input; 
however, null values, slashes, repeated constants, 
and the apostrophes used to indicate character 
values are not produced. For real or double preci
sion variables with absolute values in the range of 
10-6 to 109, an F format type of conversion is 
used; otherwise, output is of the !PE type. Trail
ing zeros in the mantissa and leading zeros in the 
exponent are suppressed. Values are separated by 
blanks. 

List directed output statements always produce a 
blank for carriage control as the first character 
of the output record. 

Logical values are output as T or F. Complex 
values are enclosed in parentheses with a comma 
separating the real and imaginary parts. 

Boolean values are output in the form O"n [nJ ••• 0 , 

where n is an octal digit. Leading zeros are 
suppressed. 

On a connected file under NOS~ if the iolist of a 
list directed output statement ends with a comma, 
no carriage control or line feed takes place after 
the line is output. Under NOS/BE and SCOPE 2, a 
comma as the last character of an iolist is ignored. 

NAMELIST INPUT/ OUTPUT ST A TEMENTS 

The NAMEL!ST statement (figure 5-55 and example in 
figure 5-56) permits input and output of groups of 
variables and arrays with an identifying name. No 
format specification is used. The NAMELIST state-

• 
ment is a nonexecutable statement that appears in 
the program following the declarative portion. 

NAMELIST/name/a{,aJ ... [/name/a[,a] ... ] ... 

name Symbolic group name which must 
be enclosed in slashes and must be 
unique within the program unit. 

a Variable or array name. 

Figure 5-55. NAMELIST Statement 

The namel ist group name identifies the succeeding 
list of variables or array names. 

A namelist group name must be declared in a NAMELIST 
statement before it is used in an input/output 
statement. The group name can be declared only 
once, and it cannot be used for any purpoAe other 
than a namelist name in the program unit. It can 
appear in READ, WRITE, PRINT, and PUNCH statements 
in place of the format designator. When a namelist 
group name is used, the list must be omitted from 
the input/output statement. 

A variable or array name can belong to one or more 
namelist groups. Assumed size arrays cannot appear 
in a namelist group. 
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Example: 

PROGRAM NMUST 
NAMELlST JSHlP/ A,B,C,11,12 
READ<•, SHIP,EN0=10) 
!FCC .GT. 0.0) THEN 
A=8+C 
11 =11 +12 
W1UTE<•, SHIP) 
ENOlf 
STOP 

10 PRINT *, 'NO DATA FOUND• 
STOP , 
ENI> 

Input record: 

.6SSH1P A=14.7,B=12.3,C=3.4,11=58,I2=8$ 

Output: 

MSHIP 

fl A = .157E+02, 

~B = .123E+02, 

6C = .34E+01, 

611 = 66, 

AI2 = 8, 

ASE ND 

Figure 5-56. NAMELIST Example 

Data read by a single namelist name READ statement 
must contain only names listed in the referenced 
namelist group. All items in th.:! namelist group, 
or any subset of the group, can be input. Values 
are unchanged for items not input. Variables need 
not be in the order in which they appear in the 
defining NAMELIST statement. 

The following paragraphs discuss namelist input and 
output and arrays in namelist. 

Namelist Input 

The namelist READ statement (figure 5-57) reads 
input data from a designated file. When a READ 
statement references a namelist group name, input 
data in the format described below is read from the 
designated file. If the specified group name is 
not found before end-of-file, a fatal error 
occurs. If the file is empty an end-of-file condi
tion results. This must be detected by an END= or 
lOSTAT= parameter or a fatal error will result. A 
subsequent read on the same file without an inter
vening positioning, CLOSE/OPEN, or EOF function 
test, results in a fatal error. The format of a 
namelist input group is shown in figure 5-58 and an 
example is shown in figure 5-59. 

In each record of a namelist group, column one is 
reserved for carriage control and must be left 
blank. Data items following $name (or &name) are 
read until another $ (or &) is encountered. 
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REAO (,{~=~=;:name ~ t,IOSTAT=ioslC,EaR=slJC,EHl>=sll') 
, UNIT=u,fMT=nameJ , 

READ nau 

figure 5-57. NAMELIST REA~ Statement 

lv=c ) 
.l v01:i2)=c ( 
) array((s)}=[r*JcLlr*)cJ •.. { 
\ array (s){i1 :i2)={r*J c[,lr*} cl J 

) v(i1:i2)=c ( . 

[ 
l v=c ll 

array{(s)J={r*]c{.[r*}c] ••• l array {s)(i1:i2)=[r*]c(,(r*}c] j 
· · · [,) {1} (END) 

name ts the name of the namefist group. 

y Is a variable name. 

c Is a constant. 

array Is an array name. 

Is an array subscript •n which each subscript expression is an integer constant. The number of subscript 
expressions in s must be equal to the number of dimensions of the array. 

Is an unsigned, nonzero, integer repetition factor. 

i1, i2 Are integer constants. 

The form r*c is equivatent to r successive appearances of the constant c. 

Figure 5-58. NAMELIST Group Format 

.1.SAGRP 
AXVAL=S.O, 
AARR=5*C1.7,-2.4), 
6CHAR=' HI THERE', 
~$ENI> 

Group name 

Five complex numbers 

Group terminator 

Figure 5-59. NAMELIST Group Input Example 

Blanks must not appear in the following locations: 

Between $ (or &) and namelist group name 

Between $ (or &) and END 

Within array names and variable names 

Blanks can be used freely elsewhere. 

I Complex constdnts can b~ broken across records 
between the real pa rt and the comma, and between 
the comma and the imaginary part. 

More than one record can be used as input data in a 
namel ist group. The first column of each input 

"tecord is ignored. All input records containing 
data should end with a constant followed by a 
comma; however, the last record can be terminated 
by a $ (or S) without the final comma. Constants 
can be preceded by a repetition factor followed by 
an asterisk. Omitting a constant constitutes a 
fatal error. 

Constants can he integer) real, double precision, 
complex, logicalt Boolean> or character. Each 
constant must agree with the type of the corres
ponding input list item as follo~s: 
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A logical, character• or complex constant must 
be of the same type as t:he corresponding iupui. 
list item. A character constant is truncated 
from the right, or extended on the right with 
blanks> if necessary, to yield a constant of 
the same length as the variable, array element, 
or substring. 

An integer, real, ot· double precision constant 
can be used for an integer, real, double 
precision, or Boolean input list item. The 
constant is converted to the type of the list 
item. A Boolean constant cannot be used for a 
nun-Boolean list item. 

Logical constants have the following forms: 

• TRUE • .FALSE • 
• T. .F. 
T F 

A character constant must have delimiting apostro
phes. If a character constant occupies more than 
one re co rd> each continuation of the constant must 
begin in column two; a complex constant has the 
form (real constant>" real constant). A character 
constant must extend to the end of a record preced
ing a continuation record. A Boolean constant must 
be an octal constant, a hexadecimal constant, or a 
Hollerith constant delimited by quotes. 

Blank characters appearing within noncharacter 
constants are ignored. The BLANK= parameter in an 
OPEN statement has no effect on namelist. If a 
constant, other than a character constant~ contains 
no characters other than blanks, a fatal error 
resultR. 
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Namelist Output 

The four namelist output statements are a WRITE 
(figure 5-60) ~ a PRINT (figure 5-61), and a PUNCH 
(figure 5-62) statement. 

({ 
u,name } ) 

WRITE u,FMT=name C,IOSTAT=iosJC,ERR=stJ 
UNIT=u,FMT=name 

Figure 5-60. NAMELIST WRITE Statement 

PR!NT name 

Figure 5-61. NAMEL!ST PRINT Statement 

PUNCH name 

figure 5-62. NAMELIST PUNCH Statement 

All variables and arrays and their values in the 
list associated with the namelist group name are 
output on the file associated with unit u, OUTPUT. 
or PUNCH. They are output in the order of specifi
cation in the NAMELIST statement. Output consists 
of at least three records. The first record is a $ 
in column 2 followed by the group name; the last 
record is a $ in column 2 followed by the charac
ters END. Each group begins with triple spacing (a 
- is inserted in the carriage control position of 
each record). 

See figure 5-63 for an example of namelist output. 
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PROGRAM NAME 
NAMELlST /VALUES/ TOTAL,QUANT,COST 
DATA QUANT,COST /15.,3.02/ 
TOTAL= QUANT*COST*1.3 
WRITE (6,VALUES) 
STOP 
END 

Output: 

l:i.SVALUES 
-6TOTAL 
AQUA NT 
AC OST 
MEND 

Figur~ 5-63. 

= .58889999999999E+02, 
= .15E+02, 
= .302E+01, 

NAMELlST Outpu~ Example 

No data appears in column 1 of any record. If a 
noncharacter constant would cross column 80 > the 
columns up to and including 80 are filled with 
blanks instead and the constant begins in column 
82; therefore, card boundaries will not be crossed 
if data is punched. The maximum length <>f any 
record is 136 characters (unless a small er maximua 
record length has been specified in the PROGRAM or 
OPEN statement). Logical constants appear as T or 
F. EleGents of an array are output in the order in 
which they are stored. 

Character constants are written with delimiting 
apostrophes. Boolean constants are written in the 
form O"n {n] ..... , where n is an octal digit; lead
ing zeros are s~ppressed. 

If a character constant crosses a record boundary 
and the file is punched, a record length of 80 must 
be specified to correctly read the cards with 
namelist input. 

Records output by a namelist WRITE statement can be 
read later in the same program by a n8Dlelist READ 
statement specifying the same group name. See 
figure 5-64 for example. 

NAMEllST /ITEMS/ X,Y,2 

WRITE (6, ITEMS) 

Output record: 

AS ITEMS 
AX 
4Y 
l:i.Z 
.0.$END 

= • 7342E+03 _, 
.. 23749£+04, 

= .. 2225E+02,, 

Subsequent READ statement: 

READ (5, ITEMS) 

Figure 5-64.. NAMELIST WRITE and Subsequent 
NAMELlST READ Example 

Arrays in Namelist 

In input data the number of constants, including 
repetitions, given for an array name should not 
exceed the number of elements ln the array. See 
figure 5-65 for examples of array use. 

BUFFER INPUT/ OUTPUT STATEMENTS 

NOTE 

Because of anticipated changes, use qf this 
feature is not recommended. For guide
lines, see appendix G~ 
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Example 1: 

INTEGER BAT <10> 
NAMELIST /HAT/ BAT,DOT 
READ <S,HAT> 

Input record: 

.ASHAT BAT=2,3,8•4,DOT=1.05SEND 

The value of DOT becomes 1.05; the array BAT is as follows: 

8ATC1) 2 
BATC2) 3 
BATC3) 4 
BAT(4) 4 
BATC5) 4 
BAT(6) 4 
BATC7) 4 
BATC8) 4 
BATC9) 4 
8ATC10) 4 

Example 2: 

DIMENSION GAY(5) 
NAMELIST /DAY/ GAY,SAY,RAY 
READ C5,DAY> 

Input record: 

.6SOAY GAYC3>=7.2,GAY(5)=3.0,BAY=2.3,RAY=77.2S 

array element=constant, ••• ,constant 

When data is input in this form, the constants are stored consecutively beginning with 
the location given by the array element. The number of constants need not equal, but 
m•Jst not Pll~e4'.'d, th(> rem~i ning nvrnh~r nf 4'.'I f'>m~ntc; in th@ array. 

example 3: 

DIMENSION ALPHA (6) 
NAMELIST /BETA/ ALPHA,DELTA,X,Y 
READ CS,BETA) 

Input record: 

.6$8ETA ALPHAC3>=7.,8.,9.,DELTA=2.$ 

In memory: 

ALPHA(3) 7. 
ALPHA(4) 8. 
ALPHAC5) 9. 
DELTA 2. 

Figure 5-65. Arrays in NAMELIST Examples (Sheet 1 of 2) 
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Example 4: 

DIMENSION YC3,5) 
LOGICAL L 
COMPLEX Z 
NAMELIST /HURRY/ 11,12,13,K,M,Y,Z,L 
READ(5, HURRY) 

Input record: 

6$HURRY I1=1,L=.TRUE.,I2=2,I3=3.5,YC3,5)=26,YC1,1)=11, 
612.0E1,13,4*14,Z=C1.,2.>,K=16,M=17$ 

Values stored: 

!1=1 
12=2 
13=3 
Y(3,5)=26.0 
YC1,1)=11.0 
YC2,1)=120.0 
YC3,1>=13.0 

YC1,2)=14.0 
YC2,2>=14.0 
YC3,2)=14.0 
YC1,3>=14.0 
K=16 
M=17 
Z•C1.,2.> 
L=.TRUE. 

The rest of Y is unchanged. 

Figure 5-65. Arrays in NAMELIST Examples (Sheet 2 of 2) 

Buffer input/ output statements (BUFFER IN and 
BUFFER OUT) allow input/output operations to occur 
simultaneously with other processing. They differ 
from formatted and unformatted READ and WRITE 
statements in the following ways: 

A buffer statement initiates data transmission 
and then returns control to the program so that 
it can perf onn other tasks while data trans
mission is in progress. A READ or WRITE 
completes data transmission before returning 
control to the program. 

In a buffer statement, parity must be specified 
by a parity indicator. In a READ or WRITE 
statement, parity is implied by the form of the 
statement: an unformatted READ or WRITE 
implies binary mode, and a formatted READ or 
WRITE implies coded mode. 

READ and WRITE are associated with an input/ 
output list. Buffer statements are not associ
ated with a list; data is transmitted to or 
from a block of storage. 

ENDFILE, REWIND, and BACKSPACE are valid for files 
processed by buffer statements. However, a file 
processed by buffer statements cannot be processed 
in the same program by formatted or unformatted 
input/output statements, or by mass storage or 
CYBER Record Manager subroutines unless the file 
has been rewound before changing the type of input/ 
output used. 

Each buffer statement defines the locat ton of the 
first and last words of the block of memory to or 
from which data is to be transmitted. The address 
of the last word must be greater than or equal to 
the address of the first word. The relative loca
tions of the first and last word a re defined only 
if they are the same variable or are in the same 
array, common block, or equivalence class. If the 
first and last words do not satisfy one of these 
relationships, their relative position is undefined 
and a fatal error might result at execution time. 

I s-34 

If the first word and the last word are in the same 
common block but not in the same array or equiva
lence class, optimization might be degraded. 

After execution of a buffer statement has been 
initiated, and before referencing the same file or 
any of the contents of the block of memory to or 
from which data is transferred, the status of the 
buffer operation must be checked by a reference to 
the UNIT function. This status check ensures that 
the data has actually been transferred and the 
buffer parameters for the file have been restored. 
If a second buffer operation is attempted on the 
same file without an intervening reference to UNIT, 
the results are undefined. 

On a CYBER 170 Model 176, a FILE control statement 
(appendix F) specifying SBF=NO must be provided if 
a level 2 or 3 extended memory variable is used in 
a buffer statement. 

BUFFER IN 

The BUFFER IN statement (figure S-66 and example in 
figure 5-67) transfers one record from the file 
indicated by the unit designator u to the block of 
memory beginning at a and ending at b. If the 
record is shorter than the block of memory, excess 
locations are not changed. If the record is longer 
than the block of memory, excess words in the 
record are ignored, except when the record type is 
fixed (RT=F on FILE statement), in which case an 
error occurs. 

The UNIT function can be used to test for end-of
file after BUFFER IN. After UNIT has been refer
enced, the number of words transferred to memory 
can be obtained by a call to the function LENGTH. 
If records do not terminate on a word boundary (in 
a file not written by BUFFER OUT), the exact length 
of the record is returned by LENGTHX in terms of 
words and excess bits. 
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BUFFER IN (u,p) Ca,b) 

u 

p 

a 

b 

ls a unit specifier. 

ls an integer constant or simple 
integer variable. Designates parity on 
7-track magnetic tape; 0 designates even 
parity (coded); 1 designates odd parity 
(binary). This parameter is irrelevant 
for mass storage and 9-track SI tapes. 
for 9-track S and L tapes, 0 indicates 
conversion from ASCII or EBCDIC to 
display code (depending on the REQUEST 
control statement specification), while 
1 indicates no conversion. The parameter 
does not affect parity on 9-track tapes. 

ls the first variable or array element of 
the block of memory to which data is to 
be transmitted; cannot be type character. 

Is the last variable or array element of 
the block of memory to which data is to 
be transmitted; cannot be type character. 

figure 5-66. BUFFER IN Statement 

BUFFER OUT 

The BUFFER OUT statement (figure 5-68) writes one 
record by transferring the contents of the block of 
memory beginning at a and ending at b to the file 
indicated by the unit designator u at the parity 
(even or odd) indicated by p. The length of the 
record: 

LWA - FWA + 1 

where LWA is the terminal address of the record and 
FWA is the starting address. For fixed-length 
records (RT=F on FILE statement), the record length 
is the length (characters) specified on the FILE 
statement (FL parameter). If FL is greater than 
(LWA - FWA + 1) X 10, an error occurs. 

The UNIT function must be referenced before another 
reference is made to the file or to the contents of 
the block of memory. 

BUFFER OUT (u,p) (a,b) 

u Is a unit specifier. 

I On NOS and NOS/BE, for files with record type S, if 
the end of a system-logical-record (end-of-section) 
is encountered on a file other than INPUT, no data 
is transferred and the length returned by LENGTH is 
zero. The next BUFFER IN begins reading after the 
end-of-section. (On file INPUT, end-of-section is 

I treated as end-of-file). End-of-section is trans
parent to files with other record types. 

p Is an integer constant or simple integer variable. 
Designates parity on 7-track magnetic tape; 0 des
ignates even parity (coded); 1 designates odd 
parity (binary). This parameter is irrelevant for 
mass storage and 9-track SI tapes. For 9-track 
Sand L tapes, zero indicates conversion from 
display code to ASCII or EBCDIC (depending on 
the RE OU EST control statement specification), 
while 1 indicates no conversion. The parameter 
does not affect parity on 9-track tapes. The UNIT function should be used to test for 

end-of-file after BUFFER IN. For example, 
a Is the first variable or array element of the block 

of memory from which data is to be transmitted; 
cannot be type character. 

DIMENSION CALC(51) 
BUFFER IN (1,0) (CALC(l),CALC(50)) 
IF(UNIT(l).GE.0) GO TO 20 

b Is the last variable or array element of the block 
of memory from which data is to be transmitted; 
cannot be type character. 

causes coded information to be transferred from 
logical unit 1 into storage, beginning at the first 
word of the array CALC( 1) and extending through 
CALC(SO). An error or end-of-file will transfer 
control to statement 20. 

PROGRAM TP 
INTEGER REC<S12),RNUMB 
REWIND 1 
DO 4 RNUMB = 1,1000 

1 BUFFER IN (1,1) (REC(1),REC(512)) 
2 IF(UNIT(1)) 3.5,5 
3 K = LENGTH(1) 

Figure 5-68. BUFFER OUT Statement 

C LENGTH RETURNS NUMBER OF WORDS TRANSFERRED BY BUFFER IN. 
4 PRINT 100, RNUMB, (REC(!), I = 1,K) 
100 FORMAT ('ORECORD', I5, I, (1X,A10)) 
5 STOP 

ENI> 

Binary information is transferred from logical unit 1 into 
storage beginning at the first word of the array, REC(1), 
and extending through REC(512). The UNIT function tests 
the status of the buffer operation. If the buffer operation 
is completed without error, statement 3 is executed. If an 
end-of-file or a parity error is encountered, control trans
fers to statement 5 and the program stops. 

figure 5-67. BUFFER IN Example 
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INPUT/ OUTPUT FILE ST A TUS STATEMENTS which must be specified if a file is being opened 
for di re ct access. If a STATUS of OLD or NEW is I 
specified, the FILE= parameter must be given. If a ..• 
STATUS of SCRATCH is specified, the FILE= parameter 
must be omi t:ted, and if a STATUS of UNKNOWN is 
specified, the FILE= parameter is optional. 

FORTRAN provides three statements that can be used 
to establish, examine, or alter certain aitributes 
of files used for input or output. These are the 
OPEN, INQUIRE, and CLOSE statements. They are 
discussed separately below. 

OPEN 

The OPEN statement (figure 5-69) can be used to 
associate an existing file with a unit number, to 
create a new file and associate it with a unit 
number, or to change certain attributes of an 
existing file. 

If the FILE= parameter is omitted> the file is 
assumed to ·be the one associated with the specified 
unit in the PROGRAM statement (described in section 
6). If the file is not specified on the PROGRAM 
statement, the file name is derived from the unit 
number. For unit numbers in the range 0 through 
999, the file name is TAPEn where n is the unit 
number; for unit numbers having the form of a 
logical file name, the file name will be the same 
as the unit number. The UNIT= parameter is required; all other param

eters are optional, except for the RECL parameter, 

OPEN ((UNIT=Ju(,IOSTAT=iosJ[,ERR=slJ(,FILE=finJ[,STATUS=staJ(,ACCESS=acc][,FORM=fmJ[,RECL=rlJ 
[,BLANK=blnkJ(,BUFL=blJ) 

u Specifies the unit number of the file to be opened. (See file Usage.> 

ios Is an integer variable that contains an error number if an error occurs during the open, or zero 
if no errors occur. 

sl Is the label of an executable statement to which control transfers if an error occurs during the 
open. 

fin Is a character expression (seven characters or fewer; first character must be a letter) whose 
value is the name of the file to be opened. Trailing blanks are removed. This file becomes 
associated with unit u. 

sta Is a character expression specifying file status. Valid values are: 

'OLD' File fl currently exists. 

'NEW' File fl does not currently exist. 

'SCRATCH' Delete the file associated with unit u on program termination or execution 
of CLOSE that specifies unit u; must not appear if FILE parameter is 
specified. 

'UNKNOWN' File status is unknown. 

Default is STATUS='UNKNOWN'. 

ace Is a character expression specifying the access method of the file. Valid values are: 

'SEQUENTIAL I File is to be opened for sequential access. 

'DIRECT' File is to be opened for direct access. 

Default is ACCESS='SEQUENTIAL'. 

If the file exists, the access method must be valid for the existing file. 

fm Is a character expression having one of the following values: 

'FORMATTED' File is being opened for formatted input I out put • 

'UNFORMATTED' File is being opened for unformatted input/output. 

'BUFFERED I File is being opened for buffered input/output. 

Default is FORM='FORMATTED' for sequential access files, FORM='UNFORMATTED' for direct access 
files. 

For an existing file, the specified form must be valid for that file. 

Figure 5-69. OPEN Statement (Sheet 1 of 2) 
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rl Is an integer variable or positive integer constant specifying the record length for a direct or 
sequential access file. RECL is required for a direct access file; if omitted for a sequential 
access file, it defaults to 150 characters or 15 words. Record Length is specified in char
acters for a formatted file and in words for an unformatted file. 

blnk Is a character expression having one of the following values: 

'NULL' Blank values in numeric formatted input fields are ignored, except that a 
field of all blanks is treated as zeros. 

'ZERO' Blanks, other than leading blanks, are treated as zeros. 

Default is BLANK='NULL'. 

bl Is a positive (nonzero) integer or Boolean expression specifying the file buffer length in 
decimal words. bl must be at least 129 words on coded tape, 513 words on binary tape, and 65 
words on disk. Default is system selected based on device type. 

Figure 5-69. OPEN Statement (Sheet 2 of 2) 

A declaration in an OPEN statement overrides a 
declaration in a preceding PROGRAM statement 
provided no input/output operations have been 
performed on the file. See figure 5-70 for example. 

PROGRAM XX CTAPE2=500) 

OPEN C2,BUFL=1000,FILE='FILEY') 
READ (2,100) A,B,C 

The PROGRAM statement declares a 500 word 
buff er for unit 2. The OPEN statement spe
cifies a 1000 word buffer for unit 2, which 
is used. The READ statement reads data from 
FILEY. 

Figure 5-70. OPEN Overriding PROGRAM 
Declaration Example 

Declarations of file properties specified on a FILE 
control statement override any conflicting OPEN 
statement parameters for a unit associated with 
that file; this applies to all OPEN statements for 
that unit. For example, an MRL or FL specification 
on a FILE control statement always overrides the 
RECL parameter value specified in an OPEN statement. 
(Under SCOPE 2, this is valid only if the file was 
opened in a previous job step following the FILE 
control statement.) However, the user should not 
use the FILE and OPEN statements together to imple
ment two levels of file equi val enc ing. For 
example, FILE, OUTPUT, LFN=A combined with OPEN 
(6,FILE='OUTPUT') might produce unexpected results 
if the user attempts both a WRITE to tape 6 and a 
PRINT to OUTPUT. 

Once properties of a file have been established in 
an OPEN statement, only the BLANK= parameter can be 
changed in a subsequent OPEN statement for that 
file, unless the file is first closed in a CLOSE 
statement. 

Once a file has been associated with a particular 
unit, the file can be associated with another unit 
in a subsequent OPEN statement. The file is then 
associated with more than one unit. In this case 
the unit numbers refer to the same file. Actions 
taken on one unit also affect the other unit. For 
example, closing a unit closes all other units 
associated with the same file. 
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See figure 5-71 for examples of the OPEN statement. 

If a file is associated with a unit and a succeed
ing OPEN statement associates a different file with 
the same unit, the effect is the same as performing 
a CLOSE without a STATUS= parameter on the cur
rently associated file before associating the new 
file with the unit. See figure 5-71 example 4. 

Example 1: 

OPEN <2,FILE='INFIL') 

OPEN (3,FILE='INFIL') 
READ (2,100) A,9 
READ <3,100> X,Y 

Both READ statements read from file INFIL. 

Example 2: 

OPEN (3,FILE='XXX',STATUS='OLD',BLANK='ZERO') 

When data is read from the existing file 
XXX, blanks will be interpreted as zeros. 

Example 3: 

OPEN C2,STATUS='NEW',ERR=12,FILE='NEWFL', 
+ACCESS=' SEQUENTIAL') 

A new file NEWFL is associated with unit 2 
and is to. be a sequential access file. 

Example 4: 

OPEN (2,FILE='MYFILE') 
WRITE C2,'(A)')A,B,C 
OPEN (2,FILE='PART2') 

The second OPEN statement closes MYFILE 
before opening PART2. 

Figure 5-71. OPEN Statement Examples 
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CLOSE 

The CLOSE statement (figure 5-72) disconnects a 
file from a specified unit and specifies whether 
the file connected to that unit is to be kept or 
released. 

CLOSE ([UNIT=] u[.IOSTAT=ios] [,ERR=sl] [,STATUS=sta]) 

u Is the unit designator of the file to be closed. 

ios 

sl 

Sta 

Is an integer variable which, upon completion 
of the CLOSE, contains the error number; a 
value of 0 indicates no errors occurred. 

Is the label of an executable statement to 
which control transfers if an error occurs 
during the close. 

Is a character expression that determines the 
disposition of the file associated with the speci
fied unit. Valid values are: 

1KEEP1 

1DELETE 1 

The file is kept after exe
cution of the CLOSE 
statement. 

The file is unloaded after 
execution of the CLOSE 
statement. 

Default is STATUS= 1DELETE1 if file status 
is 1SCRATCH 1

; otherwise, the default is 
STATUS= 1KEEP 1• 

1KEEP 1 is not valid for a file whose status is 
1SCRATCH1 • 

Figure 5-72. CLOSE Statement 

A CLOSE statement can appear in any program unit in 
the program; it need not appear in the same program 
unit as the OPEN statement specifying the same unit. 

A CLOSE statement that references a unit that does 
not have a file connected to it has no effect. 

After a unit has been disconnected by a CLOSE 
statement, it can be connected again within the 
same program to the same file or to a different 
file. A file connected to a unit specified in ;i 

CLOSE statement can be connected again to the same 
or to another unit, provided the file still exists. 

File equivalence established on the PROGRAM state
ment or on the execution control statement is no 
longer in effect after the CLOSE statement is 
executed. 

When a program terminates normally, an implicit 
CLOSE(u,STATUS='KEEP') occurs for each connected 
unit unless the status of the file was SCRATCH; in 
this case, a CLOSE(u,STATUS='DELETE') occurs. 

Example: 

CLOSE (2,ERR=25,STATUS='DELETE') 

I In static mode, once a file is closed in a CLOSE 
statement, it must be explicitly reopened if it is 
to be used again. 
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INQUIRE 

There are two forms of the INQUIRE statement 
(figure 5-73 and example in figure 5-74). Inquire 
by unit is used to obtain information about the 
current status of a specified unit. Inquire by 
file is used to obtain information about the cur
rent status of a file. Either a file name (inquire I 
by file) or a unit specifier (inquire by unit), but 
not both, must be specified in an INQUIRE 
statement. The file or unit need not exist when 
INQUIRE is executed. 

Following execution of an INQUIRE statement, the 
specified parameters contain values that are cur
rent at the time the statement is executed. 

If a unit number is specified and the unit is 
opened, the NAMED, NAME, ACCESS, SEQUENTIAL, 
DIRECT, FORM, FORMATTED, UNFORMATTED, RECL, 
NEXTREC, OPENED, EXIST, NUMBER, ACCESS, and 
BLANK variables will contain information about 
the file associated with the unit. EXIST 
returns a TRUE value only if the unit has been 
opened by a reference on the PROGRAM statement 
or the OPEN statement; it does not indicate 
whether a file by this name is local or not. 

If a file name is specified, the NAMED, NAME, 
SEQUENTIAL, DIRECT, FORMATTED, UNFORMATTED, 
OPENED, EXIST, NUMBER, ACCESS, FORM, RECL, 
NEXTREC, and BLANK variables will contain 
information about the file and the un.it it is 
associated with. EXIST returns a TRUE value 
only if a nonempty local file by this name 
exists or if an empty local file by this name 
is.currently open. 

When EXIST returns a FALSE value, the NUMBER, 
NAMED, NAME, ACCESS, SEQUENTIAL, DIRECT, FORM, 
FORMATTED, UNFORMATTED, RECL, NEXTREC, and 
BLANK variables will contain undefined values. 
This does not result in an error. 

If a file is specified that is associated with more 
than one unit, the NUMBER variable will contain one 
of the unit numbers or names. 

Note that if a unit that is not associated with a 
file is specified, only the IOSTAT and EXIST 
variables contain values. 

If an error occurs during ·an INQUIRE, only IOSTAT 
contains a value. 

MEMORY-TO-MEMORY INPUT/ OUTPUT 
STATEMENTS 

Internal files provide a means of reformatting and 
transferring data from one area of memory to 
another, without the need to write the data and 
reread it under a different format specification. 
Internal files also allow numeric conversion to or 
from character data type. Input and output on 
internal files are performed by formatted READ and 
WRITE statements and the ENCODE and DECODE state
ments. However, no input/ output devices are 
involved. 

The two types of internal files are standard 
internal files and extended internal files. They 
are discussed below along with the ENCODE and 
DECODE statements. 
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INQUIRE ({~Y~J!~~ u} [,IOSTAT=ios] [,ERR"'.sl] [,EXIST=ex] [,OPENED=od] [,NUMBER=num] [,NAMED=nmd] [,NAME=fn] 

[,ACCESS=acc] [,SEQUENTIAL=seq] [,DIRECT=dir] [,FORM=fm] [,FORMATTED=fmt] [,UNFORMATTED=unf] 
[,RECL=rcl] [,NEXTREC=nr] [,BLANK=blnk]) 

u Is the external unit for which information is to be returned; if the unit is associated with a file, information about 
the file is returned. (The format of this parameter is described under File Usage.) 

fin Is a character expression specifying the name of the file for which information is to be returned. 

ios Is an integer variable which, upon completion of the INQUIRE, contains an error number; the value is 0 if no 
errors occurred. 

sl Is a user-specified statement label of an executable statement to which control passes if an error occurs during 
an inquire. 

ex Is a logical variable: 

.TRUE. The file (unit) exists . 

. FALSE. The file (unit) does not exist. 

od Is a logical variable: 

.TRUE. The file (unit) is connected to ci unit (file) . 

. FALSE. The file (unit) is not connected to a unit (file). 

num Is an integer variable containing the external unit number of the unit currently associated with the file; undefined 
if the file is not associated with a unit. 

nmd Is a logical variable: 

.TRUE. The file has a name . 

. FALSE. The file does not have a name. 

ace Is a character variable indicating the access method of the file: 

1SEQUENTIAL1 The file is opened for sequential access input/output. 

1DIRECT1 The file is opened for direct access input/output. 

If the file is not opened, ace is undefined. 

seq Is a character variable indicating whether the file can be opened for sequential access input/output: 

1YES 1 The file can be opened for sequential access input/output. 

1N01 The file cannot be opened for sequential access input/output. 

1UNKNOWN1 Cannot be determined. 

dir Is a character variable indicating whether the file can be opened for direct access input/output: 

1YES1 The file can be opened for direct access input/output. 

1N01 The file cannot be opened for direct access input/output. 

1UNKNOWN 1 Cannot be determined. 

Figure 5-73. INQUIRE Statement (Sheet 1 of 2) 

60481300 F 5-39 



fm Is a character variable indicating formatted or unformatted input/output: 

1FORMATTED 1 The file is opened for formatted input/output .. 

'UNFORMATTED' The file is opened for unformatted input/output. 

If the file has not been opened, fm is undefined. 

fmt Is a character variable specifying whether the file can be opened for formatted input/output: 

1YES1 The file can be opened for formatted input/output. 

1N01 The file cannot be opened for formatted input/output. 

1UNKNOWN1 It cannot be determined if the file can be opened for formatted input/output. 

unf Is a character variable specifying whether the file can be opened for unformatted input/output: 

1YES 1 The file can be opened for unformatted input/output. 

1N01 The file cannot be opened for unformatted input/output. 

1UNKNOWN1 It cannot be determined if the file can be opened for unformatted input/output. 

rel Is an integer variable containing the record length of a file opened for direct access. If the file is 1FORMATTED 1
, 

rel contains the record length in characters; if 1UN FORMATTED' , the record length is in words; undefined if the 
file is not opened for direct access. 

nr Is an integer variable; for a direct access file, nr contains the record number of the last record read or written 
plus one. If no records have been read or written, nr contains 1. Undefined for sequential files. 

blnk Is a character variable: 

1NULL1 Null blank control is in effect for a file opened for formatted input/output. 

1ZER01 Zero blank control is in effect for a file opened for formatted input/output. 

Undefined if the file is not opened for formatted input/output. 

Figure 5-73. INQUIRE Statement (Sheet 2 of· 2> 

LOGICAL EX 
CHARACTER*10 AC 

INQUIRE (FILE='AFILE', ERR=100, EXIST=EX, 
+ACCESS=AC) 

Figure 5-74. INQUIRE Statement Example 

Standard Internal Files 

A standard internal file can be any character 
variable, array, or substring. If the file is a 
variable or substring, it consists of a single 
record whose length is the length of the variable 
or substring. If the file is an array, each array 
element constitutes a single record. For example, 

CHARACTER *20 A(lOO) 

creates an internal file A containing 100 records 
of 20 characters each. 
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LCM resident internal files are restricted to a 
maximum length of 150 characters wht:!n us~d in RF.AD 
or WRITE statements. 

Records of an internal file are defined by storing 
data into the records, either with an output state
ment or an assignment statement. 

It is not necessary to declare internal files in 
the same manner as external files. Only formatted 
input/output can be used; unformatted, list direc
ted, namelist, and buffer input/output are not 
valid for internal files. In addition, file 
manipulation and file status statements cannot be 
used with internal files. Some sample programs 
using internal files are included in section 12. 

For input, data is read from a standard internal 
file using a formatted READ statement in which the 
internal unit identifier is a character variable, 
array, or substring. Data is transferred from 
consecutive locations starting at the first char
acter position of u, converted under format speci
fication, and stored in the variables specified in 
iolist. 

Some examples of internal files used for input are 
shown in figure 5-75. 
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Example 1: 

CHARACTER*3 ZT(6),A,B,C 

READ (ZT, 1(A3)1 )A,B,C 

Contents of ZT: 

I CAT I DOG I RUN I 
ZT(1) ZT(2) ZT(3) 

Stored in A, B, C: 

A CAT 

B DOG 

C RUN 

Example 2: 

CHARACTER CN*12 

READ (CN, 1(413)1 )l,J,K,L 

Contents of CN: 

2666 56646668 

Stored in l,J,K,L (internal integer format): 

2 

J 56 

K 4 

L 8 

Figure 5-75. Internal File Input Examples 

For output, data is written to standard internal 
files using a formatted WRITE statement in which 
the internal unit u is a character variable, array; 
or substring name. The WRITE statement transmits 
data from the variables specified in iolist to 
consecutive locations starting with the leftmost 
character of the location specified by u; data is 
converted from internal to character form.at accord
ing to the form.at specification. The nunber of 
characters transmitted is determined by the record 
length. 

Figure 5-76 shows some examples of internal files 
used for output. 
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Example 1: 
INTEGER A,B,C,D 
CHARACTER*4 AR(4) 

A=123 
B=-27 
C=104 
D=1234 
WRITE (AR, 1( 14 )1 )A,B,C,D 

In memory: 

I 6 123 I 6 -21 I 6 , 04 I 1234 

The WRITE statement defines an internal file, AR, and 
writes four records to the file. 

Example 2: 

CHARACTER*8 BIRD(3),A*1,B,C 

A= 1Z 1 

B= 1ABCDE1 

C= 1123456781 

WRITE (BIRD, 1(A1/A5/A8)1 )A,B,C 

In memory: 

I Z6666666 I ABCDE666 I 12345678 I 
BIRD(1) BIRD (2) BIRD(3) 

which contains three records (array elements). 

Figure 5-76. Internal File Output Examples 

Extended Internal Files 

NOTE 

Because of anticipated changes, use of this 
feature is not recommended. For guide
lines, see appendix G. 

An extended internal file can be any noncharacter 
variable, array, or array element. A record of an 
e";ttended internal file is defined by writing the 
record. The record length is measured in char
acters. Si.nee one word contains 10 characters, the 
record length of an extended internal file is given 
by: 

lO*a 

where ;a is the,, number of words in the record. 

' ' 
~ , extend~d internal file residing in LCM cannot 
~bn's~s·t bf 1110~-e :trhan ~5 words. 
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ENCODE Statement ----------
The ENCODE statement (figure 5-77 and examples in 
figure 5-78) is the extended internal file output 
statement. 

ENCODE (c, fn, u) iolist 

c Is an unsigned integer constant or variable 
having a value greater than zero; c specifies 
the number of characters to be transferred 
per record. The record length is calculated 
from c. Must not exceed 150 if the file 
resides in level 2 storage on a CYBER 

'\ 170/Model 176, CYBER 70/Model 76, or 
7600 computer. 

fn Is a statement label of a FORMAT statement, 
or a character expression whose value 
is a format specification; fn must not 
specify NAMELIST ot list directed 
formatting. 

u Is an extended internal file {noncharacter 
variable, array element or array name) in 
which the record is to be encoded. 

iolist Is a list of noncharacter variables, arrays or 
array elements to be transmitted to the 
location specified by u. 

Figure 5-77. ENCODE Statement 

ENCODE is similar to an internal f i1e formatted 
WRITE. Values are transferred to the receiving 
storage area from the variables specified in iolist 
under the specified fonnat. Th~ first record 
starts with the leftmost character of the location 
specified by u. The length in characters of each 
record is: 

INT((c+9)/10)*10 

where INT(a) is the largest integer less than or 
equal to a. If c is less than the record length, 
the remainder of the word is blank filled. 

The internal fiie must be large enough to contain 
the total number of characters transmitted by the 
ENCODE statement. For example, if 70 characters 
are generated by the ENCODE statement, the array 
starting at location v must be at least 70 charac
ters (7 words) in length. If A is the receiving 
array the declaration BOOLEAN A(7) would he 
sufficient. If 27 characters are generated, the 
declaration BOOLEAN A(3) is sufficient. 

If the list and the format specification transmit 
more than the number of characters specified per 
record, an execution error message is printed. If 
the ntnnber of characters transmitted is less than 
the record length~ remaining characters in the 
record are blank filled. 

ENCODE can be used to calculate a field definition 
in a format specification at execution time. 

An area in memory should not be encoded or decoded 
upon itself, as this gives unpredic tahle results. 
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Example 1: 

BOOLEAN SPECMAT(1) 

tF(M.GE.10.0R.M.LE.1) GO TO 2 
ENCODE (10,100,SPECMAT)M 

100'FORMAT ('(2A10,It,t1,1H)) 

PRINT SPECMAT,A,B,J 

In this example, the value m in the FORMAT 
statement (2A10,Im) is to be specified at some· 
point in the program. The variable M is pe~~ 
mitted to vary in the range, 2 through 9. M is 
tested to ensure it is within limits; if it is 
not, control goes to statement 2 which could ,be 
an error routine. If M is ~ithin limits; ENCODE 
packs the integer value of M with the characters 
(2A10,IA) in SPECMAT. A and a will be printed 
under specification A10~ and the quantity J 
under specifications 12 through I9, according to 
the value of m. 

E.xamp le 2: 

7 
9 

PROGRAM !GEN 
INTEGER FMTC1) 
DO 9 J::::1,50 
ENCODE (10,7,FMT)J 
FORMAT ('(I',I2,')') 
WRITE C6,FMT)J 
STOP 
END 

In memory, FMT is first (!1), then. <i2);'then 
(I3), and so forth. 

Figure, 5-78. ENCODE Statement Examples' 

.!!_~2Q_E Stat~~ 

The DECODE statement (figure 5-79 and examples "in 
figure 5-80) is , the extended internal file ir\put 
statement. 

DECODE (c, fn, u) iolist 

_ c, fn, and u are as described for ENCODE. 

iof ist Is a list of noncharacter variables, arrays, 
or array elements to receive data from the 
extended internal file specified by u. 

Figure 5-79. DECODE Statement 

DECODE performs a memory-to-memory transfer of data 
similar to' an internal file formatted READ. Start
ing at location u, display code characters in 
memory are converted according to the specified 
format and stored in the variables specified in 
iolist. 
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Example 1: 

In memory: 

LOC1 SSSSSxxxxx 
LOC2 xxxxxDDDDD 

The following statements store SSSSSDDDDD in location NAME: 

BOOLEAN LOC1,LOC2,TEMP,NAME 

DECODE (10,1,LOC2)TEMP 
1 FORMAT C5X,A5)_ 

ENCODE C10,2,NAME)LOC1,TEMP 
2 FORMAT C2A5) 

Example 2: 

INTEGE~ GAM~A (4) 
DECODE (16,1,GAMMA) X,B,C,I> 

1 FORMAT C2A8) _ 

Beginning of new record~ 

Record \ Record 2 

Word 1 Word 2 I Word 1 Word 2 

GAMMA [ HEADER.ti.121 1 HEAt>A.M142 l HEAOERA1221 HEADL'lb.02331 

~~st four character> 
of the second word in 
each record are ignored. 

,Data transmi~ted under this DECODE specification would appear in storage as follows: 

X=HEADER A 1 
B=21HEAl>AA 
C=HEADER A 1 
D=22HEADAA 

figure 5-80. DECODE Statement Examples 

DECODE processing of an illegal character for a 
given conversion specification ptoduces a fatal 
error. If DECODE, is processing an A or R format 
specifkation and encounte-rs a zero character .(6 
bits of binary zero)s the character is treated as a 
colon .under ~4-character set or as a blank under 
63-character ~et. 

DECODE can be used to pack the partial contents of 
~:t,wo words int~ one. 

FILE POSITIONING STATEMENTS 

Three statements can be used to position files 
connected for sequential access: REWIND, BACKSPACE, 
and ENDFILE. They are discussed separately below. 
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REWIND 

The REWIND statement (figure 5-81) positions a file 
&t beginning-of-information so that the next input/ 
output operation references the first record in the 
file, even though several ENDFILE statements may 
have been issued to that unit since the last 
REWIND. If the file is already at beginning-of
information, no action is taken. (Refer to 
BACKSPACE/REWIND, appendix F, for further infor
mation.) 

REWIND ([UNIT=Ju[,IOSTAT=iosJ[,ERR=slJ) 

REWIND u 

Figure 5-81. REWIND Statement 
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Example: 

REWIND 3 

BACKSPACE 

The BACKSPACE statement (figure 5-82) backspaces 
unit u one record. When the file is positioned at 
beginning-of-information, this statement acts as a 
do-nothing statement. Backspace operations should 
not be used on direct access files or on records 
created by list directed or namelist output. 

BACKSPACE ([UNIT=Ju[,IOSTAT=iosJ[,ERR=slJ) 

BACKSPACE u 

Figure 5-82. BACKSPACE Statement 

Example: 

DO 1 LUN = 1,4 
BACKSPACE LUN 

The files associated with units 1 through 4 are 
backspaced one record. 
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ENDFILE 

The ENDFILE statement (figure 5-83) writes an 
end-of-partition (end-of-file) on the designated 
unit. ENDFILE is not permitted on units opened for 
direct access. The end-of-partition boundary can 
be detected by the END= and IOSTAT= variables. 

ENDFILE ([UNIT=Ju[,IOSTAT=iosJ[,ERR=slJ) 

ENDFILE u 

Figure 5-83. ENDFILE Statement 

Because the file mode (formatted or unformatted) 
cannot be detected, ENDFILE should not be the first 
operation on a file. 

Meaningful results are not guaranteed if ENDFILE is 
used 'on' a file processed by mass storage sub
r.outines. 

Example: 

!OUT = 7 
ENDFILE (UNIT=IOUT, ERR=lOO) 

End-of-partition is written on unit 7. 
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USER-WRITTEN PROGRAMS, SUBPROGRAMS, AND FUNCTIONS 6 

An executable program consists of one main program 
and optional subprograms. 

Both main programs and subprograms are known as 
program units. A program unit contains a group of 
FORTRAN statements, including optional comments; it 
is terminated by an END statement. Program units 
can be compiled independently of each other, but a 
subprogram cannot be executed except through a main 
program. 

There are two types of subprograms: the specifica
tion subprogram and the procedure subprogram. 

A subprogram that begins with a BLOCK DATA 
statement is a specification subprogram. It is 
used to enter initial values for variables and 
array elements in named common blocks. 

A subprogram that begins with a SUBROUTINE 
statement or a FUNCTION statement is a proce
dure subprogram known as a subroutine subpro
gram or a function subprogram, respectively. 
It can accept one or more values through a list 
of arguments, connnon blocks, or both. 

A procedure is a function or a subroutine subpro
gram that can be executed many times. A subroutine 
subprogram begins with a SUBROUTINE statement and 
terminates with an END statement; it can return one 
or more v~lues to the referencing program unit, 

A function is used only in expressions to supply a 
value to the expression. Functions can occur in 
three forms: 

As a user-written function subprogram beginning 
with a FUNCTION statement, terminating with an 
END statement, and containing other statements. 

As a single statement written by the user. 

As an intrinsic function supplied by the FORTRAN 
library. Intrinsic functions are discussed in 
section 7 along with other procedures supplied 
by the FORTRAN library. 

These functions differ in the way they are written 
and referenced, although they have many character
istics in common. 

A function written by the user is sometimes known 
as an external function. 

Table 6-1 sunnnarizes the characteristics of the<;e 
overlapping entities. 

Functions written in FORTRA.i."ll that have names iden
tical to the mathematical intrinsic function names 
described in section 7, such as &'1A.Xl or SQRT, must 
be declared EXTERNAL in the calling pro3ram unit. 
This declaration causes the compiler to reference 
the user-defined function, using a pass by refer
ence sequence. 
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MAIN PROGRAM 
A main program is a program unit that does not 
begin with a FUNCTION, SUBROUTINE, BLOCK DATA, or 
ENTRY statement. The main program should have a 
PROGRAM statement (optional) and at least one 
executable statement followed by an END statement. 

The execution of any program begins with the main 
program unit. No executable program can have more 
than one main program unit, except that an overlay
structured program has one main program unit in 
each overlay. 

The main program can be compiled independently of 
any subprograms. However, when a main program is 
loaded into memory for execution, all the required 
subprograms must be loaded with it prior to its 
execution. 

Although the PROGRAM statement is optional, .it is 
useful in defining the program name and declaring 
certain properties of files to be used by the 
program. The format and use of the PROGRAM state
ment are discussed below. 

PROGRAM STATEMENT 

The PROGRAM statement (figure 6-1 and example in 
fig•He 6-2) di:>f_i_n,:>~ thP prngr~m n~mP. th.<it is used 

as the entry point name and as the object deck name 
for the loader. The PROGRAM statement also 
declares certain properties of files to be used by 
the program. 

In a program structured for overlays, the fpar list 
is used only in the PROGRAM statement for the main 
overlay. The fpar list cannot be used for the 
PROGRA.~ statements of primary or secondary overlays. 

PROGRAM STATEMENT USAGE 

The PROGRAM statement can declare files that are 
used in the program and in any subprograms that are 
called. If this statement is omitted from the main 
program, the program is assumed to have the 6-
character name START. and t~o files named INPUT and 
OUTPU!. 

Files referenced in input/output statements need 
not be declared in a PROGRAM statement. If a file 
is not declared on the PROGRAM statement, a buffer 
will be created on the first reference to the file. 

FORTRAN input/output routines add the characters 
TAPE as a prefix to the unit number to form the 
file name. For instance. TAPE3 is the file name 
assigned to unit number 3 and TAPES is the file 
name assigned to unit number .5. TAPES and TAPE05 
do not specify the same file name. TAPEu refers to 
a file located on rotating mass storage unless 
S?ecified otherwise in the job control statements 
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TABLE 6-1. CHARACTERISTICS OF PROGRAM COMPONENTS 

Characteristics Main Program Block Data Subroutine (External) Statement Intrinsic 
Function Function Function 

Program unit? Yes Yes Yes Yes No t 

Subprogram? --- --- Yes Yes No t 

Procedure? --- No Yes Yes Yes Yes 

User-written? Yes Yes Yes Yes Yes No 

Reference from --- External Any executable Any executable Defining Any executable 
statement program unit program unit program program unit 
in any unit 
program 
unit 

Multiple entry --- --- Yes Yes --- ---
possible? 

RETURN statement Same as END --- Alternate, Multiple No ---
possible? multiple 

How referenced Control Not CALL statement Name used in Name used Name used in 
statement executable expression in ex- expression 

press ion 

How typed --- --- --- Implicity or Implic- Function name 
explicitly itly or or generic 

ex~lic-
it y 

How values --- --- Through Through Through Through 
accepted arguments or arguments or arguments arguments 

common blocks common blocks 

How values --- --- Through Function name Function Function 
returned arguments or name name 

common 

fAn intrinsic function, alon9 with 
executable program, is cons1dered 

other supplied subprograms, can be external; and in terms of an 
to be a program unit. Some intrinsic functions are compiled in-

line; therefore, they are neither external nor procedures since the same code is not re-executed. 

before the program is executed. The file is tem
porary unless it is explicitly declared to be 
permanent through the appropriate operating system 
control statement. 

If a buffer length is specified on the PROGRAM 
statement, FORTRAN input/output statements will use 
a buffer with the specified length. The buffer 
length can appear only with the first reference to 
the file in the PROGRAM statement. A buffer length 
of zero should be specified for a file referenced 
by a BUFFER IN or BUFFER OUT statement• unless the 
file is a connected file or the file description 
has been changed by a FILE control statement. 
Since buffered records are transmitted directly 
into and out of central memory, the field length of 
the program is reduced for each file declared with 
zero buffer length in the PROGRAM statement. The 
following values of n are minimal if default record 
and block types are used: 

'6-2 

For terminals, n is ignored unless a record. 
which exceeds the default size of the internal 
buffer, if:> written. If a record that exceeds 

the default size of the internal buffer is I 
written, and n also exceeds the default size of 
the internal buffer, CHM provides a block of n 
words that will be used for subsequent ~ites 
to the terminal. For efficiency, set the 
buffer length to zero. 

For mass storage input/output files, n must be I 
at least 65. Large records and sequential 
reading/writing execute faster with a larger 
buffer. 

For sequential files, the format controls the 
minimum value of n in the following way: 

SI tape 

129 for formatted, 513 for unformatted I 
I,X tape 

513 for unformatted (NOS only) I 
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PROGRAM name[(fpar[,fparJ ••• >J 

name 

fpar 

file 

Is the program name that can
not be used elsewhere in the 
program as a user-defined 
name. 

Can declare the file in any 
of the following forms: 

file 
fi le=n 
file=/ r 
fi le=n/ r 
al tunit•fi le 

ls the file name of a file 
required by the main program 
or its subprograms; the 
maximum number of file names 
is 49. 

file=n Specifies an integer or octal 
constant for the buffer 
length; default length is 
2003 octal words. n is 
ignored if specified in a 
program run under SCOPE 2. 

file=/r Specifies the maximum length 
in characters for list 
directed, formatted, and 
NAMELIST records; default 
length is 150 characters. 

file=n/r Specifies both the buffer 
length and record length for 
the file .. 

altunit=file Specifies that two file names 
are equivalent. The buffer 
length and record length for 
altunit are the same as 
previously specified (or 
defaulted) for file. The two 
files share the same FIT. 
Usually, altunit has the form 
TAPEu where u is an integer 
in the range 0 through 999. 

Figure 6-1. PROGRAM Statement 

S tape 

513 for formatted or unformatted 

L tape 

must be at least maxi.mum block length 
plus 1 

mass storage 

65 for formatted> 513 for unformatted 

The appearance of a symbolic file name in the 
PROGRAM statement has a similar effect as the 
execution of an OPEN statement (see section 5) with 
that file name. Any later attempt to use the OPEN 
statement to change the buffer length results in an 
error, unless the file has been closed first. 
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Ex amp le 1: 

PROGRAM PROGACAFILE,TAPE2=AFILE) 

Assigns the name PROGA to the program, and 
equivalences the name TAPE2 to AFILE. When 
any input/output statement in the program 
references unit 2, the reference applies to 
local file AFILE. 

Example 2: 

PROGRAM ABC(INDAT=1000/200,TAPE6=INDAT) 

Assigns the name ABC to the program. File 
INDAT is declared to have a buffer length of 
1000 words and a maximum record length of 
200 characters. Any reference to unit 6 
references file INDAT. 

Example 3: 

PROGRAM FIRST 

Assigns the name FIRST to the program. The 
file list is Legally omitted. 

Figure 6-2. Examples of PROGRAM Statement 

Record length should always be specified for files 
referenced in list directed input/output state
ments. This specification creates a separate 
working storage area for the file, which is differ
ent from the default area. If the default area is 
used, input/output to other files destroys any data 
remaining after a list directed read. 

When file names are made equivalent, the buffer 
length and record length specified for the first 
file also apply to the specified altunit. There
fore, any attempt to specify buffer length or 
record length for altunit results in an error. An 
example of equivalent file names is shown in figure 
6-3. 

PROCEDURES, SUBPROGRAMS, 
AND STATEMENT FUNCTIONS 
Subroutine subprograms and function subprograms are 
both procedures. They are discussed below, along 
with the ENTRY, RETURN, and END statements that are 
applicable to both of these types of procedures. 

A statement function is also a procedure, although 
it is not a subprogram. It is discussed separately 
below. 

SUBROUTINE SUBPROGRAM 

A subroutine subprogram is a procedure that commun
icates with the calling program unit either through 
a list of arguments passed with the CALL statement 
or through common blocks. A subroutine subprogram 
is executed when a CALL statement naming the sub
routine is encountered in a program unit. 

Subroutines begin with a SUBROUTINE statement and 
end with an END statement. Control is returned to 
the calling program unit when a RETURN statement is 
encountered. If control flows into the END state
ment, then a RETURN is implied. 
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PROGRAM SAMPLE (INPUT,OUTPUT,TAPE5=1NPUT,TAPE6=0UTPOT> 
READ{5,100> A,B,C 

100 FORMATC3F7.3) 
WRITE(6,200> A,8,C 

200 FORMATC1H1,3F7.3> 
STOP 
END 

The READ statement reads from logical unit 5. Since the PROGRAM statement declares file TAPES as equivalent 
to file INPUT, records are read from file INPUT. The WRITE statement writes to logical unit 6. Since the 
PROGRAM statement declares file TAPE6 as equivalent to file OUTPUT, records are written to file OUTPUT. The 
equivalent OPEN statements to the PROG~AM statement are: 

OPEN<5,FILE='INPUT'> 
OPENC6,f1LE='OUTPUT') 

figure 6-3. Fite Equivalencing Example 

SUBROUTINE State·ment The subprogram name is not used to return results 
to the calling program. 

The SUBROUTINE statement (figure 6-4 and example in 
figure 6-5) must appear as the first statement of 
the subroutine subprogram. The statement contains 
the symbolic name that is the main entry point of 
the subprogram. The name must not be the same as 
any other program unit or entry name. Also, the 
name cannot be the same as any name in the sub
routine. 

SUBROUTINE sub(([d[,d] ... ])] 

sub Is the name of the subroutine 
subprogram. If there are no dummy 
arguments, either sub or sub{) can be 
used. 

d Is a dummy argument that can be a 
variable name, array name, dummy 
procedure name, or *. 

Figure 6-4. Subroutine Statement 

PROGRAM MAIN 

Subroutines can contain any statement except a 
PROGRAM, BLOCK DATA, FUNCTION, or another SUBROUTINE 
statement. A subroutine subprogram must not 
directly or indirectly call itself. 

In a subroutine subprogram, the symbolic name of a 
dummy argument is unique to the program unit and 
must not appear in an EQUIVALENCE, PARAMETER, SAVE, 
INTRINSIC, DATA, or COMMON statement, except as a 
common block name. The dummy arguments are re
placed with the actual arguments during a subrou
tine call. The SUBROUTINE statement can also have 
dummy arguments for statement labels; these argu
ments are represented by asterisks. 

Dummy arguments that represent array names must be 
dimensioned by a DIMENSION or type statement. 
Adjustable dimensions are permitted in subroutine 
subprograms. More details can be found below. 

100 

INTEGER A,B 
OPEN(5,FILE='INPUT') 
OPEN(6,FILE='OUTPUT') 
READC5,100) A,B 
FORMAT (2I2) 

10 
20 

c 

IF (A-B) 10,20,20 
CALL ERROR1 
RESULT= (A*100) + 375.2 
STOP 
END 

SUBROUTINE ERROR1 
WRITE (6, 1) 
FORMAT(5X, 'NUMBER IS OUT OF RANGE') 
RETURN 
END 

The subroutine ERROR1 is called and executed if A-B is Less than zero. Control returns to statement 20. 
This example shows that argunents need not be used. 

Figure 6-5. Subroutine Call ExC111ple 
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CALL Statement 

A subroutine subprogram is brought into execution 
by a CALL statement (figure 6-6). 

CALL sub[([a[,a] ... ] )] 

sub 

a 

Is the name of subroutine or dummy 
procedure. 

Is an actual argument that can be one 
of the following: 

An expression (except a character 
expression involving concatenation 
of a dummy argument with length (*)) 

An array name 

An intrinsic function name 

An external procedure name 

A dummy procedure name 

An alternate return specifier of 
the form *s 

Is the statement label af an executable 
statement that appears in the same 
program unit as the CALL statement. 

Figure 6-6. CALL Statement 

The CALL statement can contain actual arguments and 
statement la he] s whi<"h must ~orresr:'O!!.d in order, 
number, and type to those in the subroutine defini
tion. An actual argument of type Boolean can hav-e 
a corresponding dummy argument of type integer _or 
real. An actual argument of type integer or real 
can have a corresponding dummy argument of type 
Boolean. 

An actual argument in a CALL statement can be a 
dummy argument name that appears in the dummy 
argument list of the subprogram containing the CALL 
statement. An asterisk dummy argument cannot be 
used as an actual argument. 

FUNCTION SUBPROGRAM 

A function subprogram is a procedure that communi
cates with the referencing program unit through a 
list of arguments or common blocks. It is usually 
referred to as an external function. A function 
subprogram performs a set of calculations when the 
name appears in an expression in the referencing 
program unit. 

(In addition to the function subprogram, there are 
functions that are procedures but are not subpro
grams. These functions are the statement function 
discussed later in this section and the intrinsic 
function discussed in the next section.) 
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A function subprogram begins with a FUNCTION state
ment and ends with an END statement. Control is 
returned to the referencing program unit when a 
RETURN or END is encountered; a RETURN statement of 
the form RETURN exp is not allowed in a function 
subprogram. 

A function subprogram can contain any statements 
except PROGRAM, BLOCK DATA, SUBROUTINE, or another 
FUNCTION statement. A function must not directly 
or indirectly reference itself. 

FUNCTION Statement 

The FUNCTION statement (figure 6-7 and example in 
figure 6-8) must appear as the first statement of 
the function subprogram. The FUNCTION statement 
specifies the symbolic name that is used as the 
main entry point of the subprogram. 

[typ] FUNCTION fun( [d [,d] ... ] ) 

typ Is INTEGER, REAL, DOUBLE PRECISION, 
COMPLEX, LOGICAL, BOOLEAN, or 
CHARACTER*len. The len value specifies the 
length of the result of the character function. 

fun 

d 

Is the name of the function subprogram; 
fun is an external function name. 

Is a dummy argument that can be a 
variable name, array name, or dummy 
procedure name. 

figure 6-7. FUNCTION Statement 

c 

PROGRAM MAIN 
INTEGER Z 
Z = JOR (5,3) 
ZZ = JAMCS,3) 
PRINT *, Z,ZZ 
STOP 
END 

FUNCTION JOR CX,Y) 
INTEGER X,Y 
JOR = X-Y 
RETURN 
ENTRY JAMCX,Y) 
JAM=X+Y 
RETURN 
END 

Function subprogram JOR is executed when the 
name appears in the calling program unit. The 
alternate entry point is entry JAM in function 
JOR. 

Figure 6-8. Function Reference Example 
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The symbolic name of a function subprogram, or an 
associated entry name of the same type, is a vari
able name in the function. The symbolic name 
specified in a FUNCTION or ENTRY statement must not 
appear in any other nonexecutable statement, except 
a type statement. If the type of a function is 
specified in a FUNCTION statement, then the func
tion name cannot appear in a type statement. In an 
executable statement, the symbolic name can appear 
only as a variable. During execution, this vari
able becomes defined and can be referenced or 
redefined. The value of the function is the value 
of this variable when control returns to the refer
encing program unit. 

The type of the function name must be the same in 
the referencing program unit and the referenced 
function subprogram. When type is omitted, the 
type of the function is determined by the first 
character of the function name. Implicit typing by 
the IMPLICIT statement takes effect only when the 
function name is not explicitly typed. The name 
cannot have its type explicitly specified more than 
once. 

If the name of a function subprogram is of type 
character, then each entry name must be type char
acter and vice versa. The length of the function 
subprogram symbolic name and any entry names in 
the function subprogram must be specified with the 
same length. For example, if the function name has 
a length of (*), all entry names must have a length 
of (*). 

The symbolic name of a function subprogram must not 
be the same as any other name, except a variable 

· name or common block name. 

The function subprogram can have more than one 
entry point, although alternate returns are prohib
ited. See figure 6-8 for example. Multiple entry 
points are established through the ENTRY statement. 

In a function subprogram, the symbolic name of a 
dummy argument is unique to the program unit and 
must not appear in an EQUIVALENCE, PARAMETER, SAVE, 
INTRINSIC, DATA, or COMMON statement, except as a 
common block name. The dummy arguments are 
replaced with the actual arguments during a func
tion reference. 

Dummy arguments that represent array names must be 
dimensioned by a DIMENSION or type statement. 
Adjustable dimensions are permitted in function 
subprograms, as described below. 

Function Subprogram Reference 

References to function subprograms are not the same 
as references to statement functions. 

Function subprograms and intrinsic functions are 
referenced through a function name (figure 6-9). 
When the function name is referenced in an expres
sion, a function is executed. The function name 
can appear anywhere in an expression where an 
operand of the same type can be used. 
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tun([a[,a] ... ] ) 

fun Is the name of the function or dummy 
procedure. 

a Is an actual argument that can be one 
of the following: 

An expression (except a character 
expression involving concatenation 
of a dummy argument with length (*)) 

An array name 

An intrinsic function name 

An external procedure name 

A dummy procedure name 

Figure 6-9. Function Reference Name 

The type of the function result is the type of the 
function name. The arguments must agree in order, 
number, and type with the corresponding dummy argu
ments. An actual argument· of type Boolean can have 
a corresponding dummy, argument of, type integer or 
real. An actual argument" of type integer or real 
can have a corresponding~ dummy argument. _of tyl?~ 
Boolean. · , 

Function subprograms and intrinsic functions can be 
referenced in any procedure subprogram. 

ENTRY STATEMENT 

The , ENTRY s ta temen t (figure 6-10 and example in 
figure 6-11) can be used to define additional entry 
points for a procedure established by the SUBROUTINE 
or FUNCTION statement. 

ENTRY ep[([d[,d] ••• ])] 

ep 

d 

Is an entry point name in a function or 
subroutine. 

Is a dummy argument that can be on9 of 
the following: 

A variable name 

An array name 

A dummy procedure name 

An asterisk, only if in a subroutine 
subprogram 

Figure 6-10. ENTRY Statement 
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1 
5 

6 
99 

900 

c 

20 

10 

PROGRAM MAIN 
DIMENSION SET1C25) 
READ 5,N 
FORMATCI1) 
IFCN .EQ. 0) GO TO 900 
IFCN. EQ. 1) CALL CLEARCSET1) 
IFCN. EQ. 2) CALL FILLCSET1) 
DO 99 I=1,25 
PRINT 6, SET1CI) 
FORMAT CF5.2) 
CONTINUE 
GO TO 1 
STOP 
END 

SUBROUTINE CLEARCARRAY) 
DIMENSION ARRAYC25) 
DO 10 I= 1,25 
ARRAY(!) = 0.0 
CONTINUE 
ENTRY FILL(ARRAY) 
READ *, VALUE,IPLACE 
IFCIPLACE .GT. 25) RETURN 
ARRAYCIPLACE) = VALUE 
RETURN 
END 

Figure 6-11. Examples of ENTRY Statements 

Each procedure subprogram has a primary entry point 
established by the statement that begins the pro
gram unit. Usually, a subroutine call or function 
reference invokes the procedure at the primary 
entry point, and the first statement executed is 
the first executable statement in the program 
uf1it. ENTRY :stctL~weui..~ CC:tll a~ u~t:<l. Lu <l.t:.L.i.ut: utht:i 
entry points. 

A procedure that contains one or more ENTRY state
ments has multiple entry points. 

An ENTRY statement can appear anywhere after the 
SUBROUTINE or FUNCTION statement in the subpro
gram. An ENTRY statement cannot appear between a 
block IF statement and its corresponding END IF 
statement, or between a DO statement and the termi
nal statement of the DO loop. 

When an entry name is used to reference a proce
dure, execution begins with the first executable 
statement that follows the referenced entry point. 
An entry name is available for reference in any 
program unit, except in the procedure that contains 
the entry name. The entry name can appear in an 
EXTERNAL statement and (for a function entry name) 
in a type statement. 

Each reference to a procedure must use an actual 
argument list that corresponds in number of argu
ments and type of arguments with the dummy argument 
list in the corresponding SUBROUTINE, FUNCTION, or 
ENTRY statement. Type agreement is not required 
for actual arguments that have no type, such as a 
dummy subroutine name. The dummy arguments for an 
entry point can therefore be different from the 
dummy arguments for the primary entry point or 
another entry point. No dummy argument can be used 
in an executable statement of a procedure unless it 
has already appeared in a FUNCTION, SUBROUTINE, or 
ENTRY statement. 
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RETURN AND END STATEMENTS 

Execution of a END or RETURN statement returns 
program control to the next executable statement in 
the referencing program unit. These statements are 
often used together at the end of a subroutine 
subprogram or a function subprogram. 

The END statement (figure 6-12) ends each subrou
tine subprogram or function subprogram. Execution 
of the statement terminates the subroutine or 
function. 

END 

Figure 6-12. END Statement 

Single and Multiple Returns 

The RETURN statement (figure 6-13) can be used 
wherever appropriate to terminate the subroutine or 
function subprogram. The END statement must be at 
the end of the subprogram. 

RETURN[expJ 

exp Is an arithmetic or Boolean expres
sion. If exp is not of type inte
ger, the value INT(exp) is used. 
The optional expression exp can only 
be ~SGd i~ Q SUbiCUti~~ SYbp1vgrQm. 

Figure 6-13. RETURN Statement 

Both subroutine subprograms and function subpro
grams can have multiple returns. A multiple return 
exists: when the subprogram has more than one 
RETURN statement, and when a single RETURN state
ment is separated from the END statement by other 
statements. 

The optional expression exp is not applicable to a 
single or multiple return. See figure 6-14 for 
example. 

c 

PROGRAM MAIN 
READ *, X,Y,Z 
CALL VALCX, Y ,Z) 
END 

SUBROUTINE VALCA,B,C) 
IFCA .LT. 0.0) GO TO 12 
PRINT *, 'A IS POSITIVE' 
RETURN 

12 CONTINUE 
PRINT *, 'A IS NEGATIVE' 
RETURN 
END 

Figure 6-14. MULTIPLE Return Example 
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Alternate Return 

An alternate return is used only within a subrou
tine subprogram. It returns control to the refer
encing program unit at a place other than the next 
executable statement after the CALL statement. The 
RETURN statement in the form RETURN exp is used for 
an alternate return. 

Control is returned to a specified point in the 
referencing program unit. The specified point is a 
statement label in the referencing program unit. 
The statement labels must be included in the actual 
argument list, each preceded by an asterisk. 
Control returns to the statement label determined 
by the integer value of the alternate return 
expression. If the value of the expression is less 
than one, or greater than the number of asterisks 
in the SUBROUTINE statement or ENTRY statement that 
is the current entry point, control returns to the 
statement following t,he CALL statement. For 
example, if a CALL statement contains five _ st(ite
ment labels and if the alternate return expression 
evaluates to three, control returns to the third 
statement label specified in the actual argument in 
the alternate return list. 

Alternate returns can be used only in subroutine 
subprograms. See figure 6-15 for example. 
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PROGRAM MAIN 
READ *, A,B,C 
CALL XCOMPCA,B,C,*20,*30,*40) 

20 CONTINUE 
PRINT *, 'RETURNED TO STMT 20' 
GO TO 10 

30 CONTINUE 
PRINT *, 'RETURNED TO STMT 30' 
GO TO 10 

40 CONTINUE 
PRINT *, 'RETURNED TO STMT 40' 

10 END 
c 

SUBROUTINE XCOMPCB1,B2,G,*,*,*) 
IFCB1*B2 - 4.159) 11,12,13 

11 CONTINUE 
RETURN 2 

12 CONTINUE 
RETURN 1 

13 CONTINUE 
IFCB1 .GT. 32.) RETURN 3 
RETURN 
END 

RETURN 1 is a return to statement 20 in the 
calling program; RETURN 2 is a return to 
statement 30; RETURN 3 is a return to state
ment 40. The subroutine contains both the 
normal RETURN statement and alternate RETURN. 

Figure 6-15. Alternate Return Example 

STATEMENT FUNCTIONS 

A statement function is a user-defined procedure. 
It is a nonexecutable, single-statement computation 
that applies only to the program unit containing 
the definition. 

Within a program unit, a statement function must 
appear after the specification statements and 
before the first executable statement in the unit. 
A statement function must not directly or indirectly 
reference itself. 

Statement Function Definition 

A statement function is specified by a single 
statement (figure 6-16 and example in figure 
6-17). It is similar to an assignment statement. 

fun([d[,dJ ••• J) = expr 

fun Is the function name. 

d Is a statement function dummy argu
ment •. 

ex pr Is an expression in which each pri
mary is an expression expr enclosed 
in parentheses, or is one of the 
fol lowing: 

Constant 
Symbolic constant 
Variable reference 
Array element reference 
Intrinsic function reference 
Reference to a statement function 

which appears in the same pro
gram unit, before ~,6L.'9'ft~F this 
statement 

External function reference 
Dummy procedure reference 
Substririg:· referenc_f, 

Figure 6-16. Statement Function 

The symbolic name of the function is a variable and 
contains the value of the expression after execu
tion. During execution, the actual argument 
expressions are evaluated, converted if necessary 
to the types of the corresponding dummy arguments 
according to the rules for assignment, and passed 
to the function. Thus, an actual argument cannot 
be an array name or a function name. In addition, 
if a character variable or array element is used as 
an actual argument, a substring reference to the 
corresponding dummy argument must not be specified 
in the statement function expression. The expres
sion of the function is evaluated, and the result
ing value is converted as necessary to the data 
type of the function. 
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PROGRAM SFUNC 
INTEGER SN 
DIMENSION AVGC25) 
AODCA,B,C,O) = A+B+C+O 
AVRGCT1,T2,T3,T4) = AOO(T1,T2,T3,T4)/4 
GRADECSCORE,HSCORE) = CSCORE/HSCORE) * 100 
SN=1 

1 READC*,100,END=20) S1,S2,S3,S4 
100 FORMATC4F5.1) 

AVGCSN)=AVRGCS1,S2,S3,S4> 
NS=SN 
SN = SN +1 
GO TO 1 

20 HIGH= AVGC1) 
00 30 SN = 1, NS 
IFCAVGCSN) .GT. HIGH) HIGH = AVGCSN) 

30 CONTI~UE 
DO 40 SN=1, NS 
CRVEOG = GRADECAVGCSN>,HIGH) 
PRINT •, CRVEDG 

40 CONTINUE 
STOP 
Et-.O 

figure 6-17. Examples of Statement Functions 

The symbolic name of a statement function is local 
and must not be the same as any other local name in 
the program unit, except a common block name. The 
name of a statement function cannot be an actual 
argument and must not appear in an INTRINSIC or 
EXTERNAL statement. If the statement function is 
used in a function subprogram, then the statement 
function can contain a reference to the name of the 
function subprogram or any of it.s entry names as a 
variable, but not as a function. 

Each variable reference in the expression can be 
either a reference to a variable within the same 
program unit or to a dummy argument of the state
ment function. Statement functions can reference 
dummy variables that appear in a SUBROUTINE, 
FUNCTION, or ENTRY statement, but that statement 
must precede the statement function. Statement 
function dummy arguments can have the same names as 
variables defined elsewhere in the same program 
unit without conflict. Any reference to the name 
inside the function refers to the dummy argument, 
and any reference to the name outside the function 
definition refers to the variable. 

Statement Function Reference 

A statement function is referenced through a state
ment function name (figure 6-18). When the state
ment function name is referenced in an expression, 
the statement function is evaluated. The actual 
arguments are evaluated and converted to the type 
of the corresponding dummy argument; the resulting 
values are used in place of the corresponding dummy 
arguments in evaluation of the statement function 
expression. The definition of a statement function 
must not directly or indirectly reference itself. 
The statement function name can appear anywhere in 
an expression where an operand of the same type can 
be used. 
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fun([a[,a]. .] ) 

fun Is the name of the statement function. 

a Is an actual argument that must be an 
expression (except a character expression 
involving concatenation of a dummy 
argument with length (*)). 

Figure 6-18~ Statement Function Reference 

The type of the statement function result is the 
type of the statement function name. The arguments 
must agree in order and number with the correspond
ing dummy arguments. 

A statement function can be referenced only in the 
program unit where the statement function appears. 

PROGRAM UNIT AND 
PROCEDURE COMMUNICATION 

Communication bet~en the referencing program unit 
and the referenced procedure is accomplished by 
passing actual arguments and by using common blocks. 

Common blocks can be used to pass data to a sub
program, but not to an intrinsic function or a 
statement function. Data must be passed to these 
functions through an argument list. 

Passing arguments and use of common blocks is 
di::lcussed below. The BLOCK DATA subprogram, which 
is used to initialize named common, is then 
discussed. 
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PASSING ARGUMENTS 

Actual arguments in the referencing program unit 
are associated with the referenced procedure 
through dummy arguments. 

Actual Arguments 

Actual arguments appear in the argument list of the 
referencing program unit. The referencing program 
unit passes actual arguments to the referenced 
procedure. The procedure receives values from the 

·actual arguments and returns values to the refer
encing program unit. Actual arguments can be 
constants, symbolic names of constants, variables, 
array names, array elements, function references, 
and expressions. An actual argument cannot be the 
name of a statement function within the referencing 
program unit. 

Dummy Arguments 

Dummy arguments appear in the argument list of the 
referenced procedure. Within the referenced proce
dure, the dummy arguments are associated with the 
actual argwnents passed. Procedures use dummy 
argwnents to indicate the types of actual argu
ments, the number of arguments, and whether each 
argwnent is a variable, array, procedure, or 
statement label. Dummy arguments for statement 
functions can only be variables. Since all names 
are local to the program unit, the same dummy 
argument name can be used in more than one proce
dure. A dummy argument appearing in a SUBROUTINE, 
FUNCTION, or ENTRY statement must not appear in 
EQUIVALENCE, DATA, PARAMETER, SAVE, INTRINSIC, or 
COMMON statements except as a common block name. 
Dummy arguments used in array declarations for 
adjustable dimensions must be type integer. Dummy 
arguments representing array names must be dimen
sioned. 

Argument Association 

When a procedure is executed, the actual arguments 
and dummy arguments are matched up and each actual 
argument replaces each dummy argument. The type of 
the actual argument and the dummy argument must be 
the same. The actual arguments must be in the same 
order and there must be the same number as the 
dummy arguments in the referenced procedure. The 
actual arguments that are evaluated before the 
as~ociation of arguments include: expressions, 
substring expressions, and array subscripts. If 
the actual argument is a procedure name, the proce
dure must be available for execution at the time of 
the reference to the procedure. 

A dummy argwnent is undefined unless it is associ
ated with an actual argument. Argument association 
can exist at more than one level of procedure 
reference, and terminates within a program unit at 
the execution of a RETURN or END statement. 
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A subprogram reference can cause a dummy argument 
to be associated with another dummy argument in the 
referenced procedure. Any dummy arguments that 
become associated with each other can be referenced 
but must not be stored into during the execution of 
the procedure. For example, if a procedure is 
defined as: 

SUBROUTINE ALPHA(X,Y) 

and referenced with: 

CALL ALPHA(A,A) 

then the dummy arguments X and Y lNOuld each be 
associated with the actual argument A. X and Y 
~uld be associated with each other and therefore 
must not be stored into. 

A subroutine ·· reference can cause a dummy argument 
to become . associated with an entity in a common 
block. For example, if a procedure contains the 
statements: 

SUBROUTINE ALPHA(X) 
COMMON Y 

and the referencing program unit contains: 

COMMON A 
CALL ALPHA(A) 

then the actual argument A causes the dummy argu
ment X to become associated with Y, which is in 
blank common. In this case, X and Y cannot be 
stored into during execution of the subroutine. 

The information below discusses argument associ
ation with reference to character length, var
iables, arrays, procedure arguments, asterisk 
arguments, and adjustable dimensions. 

For type character, both the dummy and actual 
arguments must be of type character, and the length 
of the actual argument must be greater than or 
equal to the length of the dummy argument. If the 
length of the actual argument of type character is 
greater than the length of the dummy argument, only 
the leftmost characters of the actual argument, up 
to the length of the dummy argument, are used as 
the dummy argument. 

If a dummy argument is an array name, length 
applies to the entire array and not to each array 
element. Length of array elements in the dummy 
argument can be different from length of array 
elements in the actual argument. The total length 
of the actual argument array must be greater than 
or equal to the total length of the dummy argument 
array. 

When an actual argument is a character substring, 
the length of the actual argument is the length of 
the substring. If the actual argument expression 
involves concatenation, the sum of the lengths of 
the operands is the length of the actual argument. 
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Variables 

A variable in a dummy argument can be associated 
with a variable, array element, substring, or 
expression in the actual argument. A procedure can 
define or redefine the associated dummy argument if 
the actual argument is a variable name, array 
element name, or substring name. The procedure 
cannot redefine the dummy argument if the actual 
argument is a constant, a symbolic constant, a 
function reference, an expression using operators, 
or an expression enclosed in parentheses. 

The array declaration in a type, COMMON, or 
DIMENSION statement provides the information needed 
for the array during the execution of the program 
unit. The actual argument: array and the dummy 
argument array can differ in the number of the 
dimension and size of the array. A dummy argument 
array can be associated with an actual argument 
that is an array, array element, or array element 
substring. 

If the actual argument is a nonch~racter array 
name, the size of the actual argument array cannot 
be less than the size of the dummy argument array. 
Each actual argument array element is associated 
with the dummy argument array element that has the 
corresponding subscript value. 

An association exists for array elements in a 
character array. Note that unless the lengths of 
the elements in the dummy and actual argument 
agree! the dummy and actual ::irg1_'!!!!ent- array ele~e!!ts 
might consist: of different: characters. For example, 
if a program unit has the following statements: 

DIMENSION A(2) 
CHARACTER A*2 

CALL SUB(A) 

and the subroutine has the following statements: 

SUBROUTINE SUB(B) 
DIMENSION B(2) 
CHARACTER B*l 

then the first character of A(l) corresponds to 
B(l) and the second character of A(l) corresponds 
to B(2). 

If the actual argument is a noncharacter array 
element name, the size of the dummy argument cannot 
exceed (as+l-av), where as is the size of the 
actual argument array and av is the subscript value 
of the array element. For example, if - the program 
unit has the following statements: 

DIMENSION ARRAY(20) 

CALL CHECK(ARRAY(3)) 

then the value of as is 20, and av is 3. The 
maximum dummy array size is 18 for the subroutine: 
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SUBROUTINE CHECK (DUMMY) 
DIMENSION DUMMY(18) 

SWAP= DUMMY(2) 

Actual argument array elements are associated wih 
dummy argument array elements, starting with the 
first element passed. In the example, DUMMY(2) is 
associated with ARRAY(4), and DUMMY( 18) is associ
ated with ARRAY(20). 

The association for characters is basically the 
same as for noncharacter array elements. The 
actual argument for characters can be an array 
name, array element name, or array element sub
string name. If the actual argument begins at 
character storage position acu of an array, then 
the first character storage position of the dummy 
argument array becomes associated with character 
storage position acu of the actual argument array, 
and so forth to the end of the dummy argument array. 

Procedure Arguments 

A dummy argument that is a dummy procedure can be 
associated only with an actual argument that is an 
intrinsic function, external function, subroutine, 
or another dummy procedure. If the dummy argument 
is used as an external function, the actual argu
ment that is passed must be a function or dummy 
procedure. The type of the dummy argument must 
agree with the type of result of all specific 
actual arguments that become associated with the 
dummy argument. When a dummy argument i~ used as 
an e~tern.al f-:.::lc ti~:::. ~nd ....... the name of ~n iu.-
trinsic function, the intrinsic function name 
corresponding to the dummy argument name is not 
available. If the dummy argument is referenced as 
a subroutine, the actual argument must be the name 
of a subroutine or dummy procedure, and the dummy 
argument must not appear in a type statement or be 
referenced as a function. 

Asterisk Arguments 

A dummy argument that is an asterisk can only 
appear in the argument list of a SUBROUTINE or 
ENTRY statement in a subroutine subprogram. The 
actual argument is an alternate return specifier in 
the CALL statement. 

Adjustable Dimensions 

Adjustable dimensions enable creation of a more 
general subprogram that can accept varying sizes of 

·array arguments. For example, a subroutine with a 
fixed array can be declared as: 

SUBROUTINE SUM(A) 
DIMENSION A(lO) 

The maximum array size subroutine SUM can accept is 
LO elements. 

If the same subroutine is to accept an array of any 
size. it can be written as: 

SUBROUTINE SUM(A, N) 
DIMENSION A(N) 
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Value N is passe~ as an actual argument. 

Adjustable dimensions can be passed through common 
variables. For example, 

SUBROUTINE SUB(A) 
COMMON/B/M,N 
DIMENSION A(M,N) 

Dimension of array A, in subroutine SUB, is speci
fied by the values M and N passed through the 
common block B. 

Character strings and arrays can also be adjust
able. For example, 

SUBROUTINE MESSAG(X) 
CHARACTER X*(*) 
PRINT *, X 

The subroutine declares X with a length of (*) to 
accept strings of varying size. Note that the 
length of the string is not passed explicitly as an 
actual argument. 

Another form of adjustable dimension is the 
assumed-size array. In this case, the upper bound 
of the last dimension of the array is specified by 
an asterisk. The value of the dimension is not 
passed as an argument, but is determined by the 
number of elements stored into the array. If an 
array is dimensioned *, the array in the calling 
program must be large enough to contain all the 
elements stored into it in the subprogram. See 
figure 6-19 for example. 

10 

20 

SUBROUTINE CAT CA,M,N,B,C) 
REAL A(M), B(N), CC*) 
DO 10 I=1, M 
C Cl) =A (I) 

DO 20 I=1, N 
C CI +M) =B CI ) 
RETURN 
END 

Subroutine CAT places the contents of array A 
followed by the contents of array B into 
array C. The dimension of C in the calling 
program must be greater than or equal to M+N. 

Figure 6-19. Example of Adjustable 
Dimensions in Subroutine 

Use of the asterisk form of the adjustable dimen
sion prevents subscript checking for the array, so 
the user must .be careful not to reference outside 
the array bounds. Use of this form is preferable 
to the common practice of declaring arrays to have 
dimension 1. 

USING COMMON BLOCKS 

Comm.on blocks can be used to transfer values 
between a referencing program unit and a subpro
gram. Common blocks can reduce the number of 
storage units required for a program by enabling 
two or more subprograms to share some of the same 
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storage units. The variables and arrays in a 
common block can be defined and referenced in all 
subprograms that contain a declaration of that 
common block. The names of the variables and 
arrays in the common block can be different for 
each subprogram. The association is by storage and 
not by name. 

Common blo~ks cannot be used to pass data to 
intrinsic functions or statement functions; the 
method used to pass data to these procedures is 
through an argument list. 

A reference to data in a common block is valid if 
the data is defined and is the same type as the 
type of the name used in the main program or sub
program. The exceptions to agreement betliVeen the 
type in common and the type of the reference are: 

Either part of a complex entity can be refer
enced as real. 

.A_:'Boo~ean:;entity call be ·referenced as integer. 

In a subprogram, entities declared in a labeled 
common block can remain defined or become undefined 
at execution of an END or RETURN statement. If a 
labeled common block with the same name has been 
declared in a program unit that is directly or 
indirectly referencing the subprogram, the entities 
remain defined. Entities specified in a SAVE 
statement remain defined. Entities that are 
initially defined by DATA statements, and have 
neither been redefined nor become undefined, remain 
defined. Execution of a RETURN or END statement 
does not cause entities in blank common, or enti
ties in any labeled common block that appears in 
the main program, to become undefined. 

An example using common blocks in a s_ubroutine is 
shown in figure 6-20. 

c 

10 

PROGRAM AVRG 
COMMON NUMBRC10>, STORE 
REAL NUMBR, STORE 
READ *, NUMBR 
CALL SUM 
STORE = STORE/10 
PRINT*, 'AVERAGE=', STORE 
END 

SUBROUTINE SUM 
COMMON AC10>, B 
REAL A,B 
B = O. 
DO 10 I= 1, 10 
B = B + ACI) 
CONTINUE 
RETURN 
END 

Array NUMBR in program AVRG and array A in sub
routine SUM share the same Locations in common. 
The values read into Locations NUMBR(1) through 
NUMBR(10) are available to subroutine SUM. 

Figure 6-20. Using Common 
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BLOCK DAT A SUBPROGRAMS 
The block data subprogram is a nonexecutable 
specification subprogram that can be used to enter 
initial values for variables and array elements in 
named comm.on blocks. A program can have more than 
one block data subprogram. Only one block data 
subprogram can be unnamed; the 7-character name 
BLKDAT. is assigned to the unnamed block data 
subprogram. 

The BLOCK DATA statement (figure 6-21 and example 
in figure 6-22) must appear as the first statement 
of the block data subprogram. The name used for 
the block data subprogram must not be the same as 
any local variables in the subprogram. The name 
must not be the same as any other program unit or 
entry name in the program. 

Block data subprograms can contain IMPLICIT, 
PARAMETER, DIMENSION, type, COMMON, SAVE, 
EQUIVALENCE, LEVEL, or DATA statements. A block 
data subprogram ends with an END statement. Data 
can be entered into more than one common block in a 
block data program. All variables having storage 
in the named common must be specified even if they 
are not all initially defined. 

A BLOCK DATA subprogram can be referenced by an 
external statement in any program unit. If it is 
loaded from a library, the control statement 
LDSET(USEP=blockdataname) should be specified. 
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BLOCK DATA [sub] 

sub Is the name of the block data 
subprogram. 

Figure 6-21. BLOCK DATA Statement 

BLOCK DATA ANAME 
COMMON /CAT/X,Y,Z /DOG/,R,S,T 
COMPLEX X,Y 
DATA X,Y /2*(1.0,2.7)/, R/7.6543/ 
END 

The block data subprogram ANAME enters data in
to common blocks CAT and DOG. Initial values 
are defined for variables X and Y in block CAT 
and variable R in block DOG. No initial values 
are defined for variables Z, S, or T. 

Figure 6-22. Example of BLOCK DATA 
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FORTRAN SUPPLIED PROCEDURES 7 

Certain procedures that are of general utility or 
that are difficult to express in FORTRAN statements 
are contained within the FORTRAN library. In 
general, these include the intrinsic functions and 
various subprograms that interface with different 
aspects of the operating system. 

The intrinsic functions are used in expressions 
to calculate values. 

The utility subprograms and functions include 
several different types of operations: 

Accessing parameters on an LGO or EXECUTE 
control statement through the GETPARM sub
routine 

Accessing the seed for the random number 
generator function 

Duplicating COMPASS macros that access 
operating system functions 

Checking status and other input/output 
operations 

Connecting files to interactive terminals 

Implementing random access files through 
the MSIO routines when direct access files 
are not: suitable 

Debugging operations that dump memory, 
trace subroutine calls, affect error 
messages, and check data errors 

Changing the collating sequence for char
acter data evaluations 

Static loading for programs that are not 
using the Common Memory Manager. 

Utility subprograms are always called by name. 
A user-supplied subprogram with the same name 
overrides the utility supplied by the FORTRAN 
library. 

INTRINSIC FUNCTIONS 

Intrinsic functions are procedures that perform a 
set of calculations when the name appears in an 
expression in the referencing program unit. 
Intrinsic functions communicate with the referenc
ing program unit through a single value associated 
with the function symbolic name. See section 6 for 
a general discussion of functions. 
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When the name of an intrinsic function duplicates 
another element in a program, the result depends on 
the element and the references. If a variable, 
array, or statement function is defined with the 
same name as an intrinsic function, the name is a 
local name that no longer refers to the intrinsic 
function. If an external function subprogram is 
written with the same name as an intrinsic fun
ction, use of the name references the intrinsic 
function, unless the name is declared as the name 
of an external function with the EXTERNAL statement 
described in section 2. 

Intrinsic functions are typed by default and need 
not appear in any explicit type statement in the 
program. Explicitly typing a generic intrinsic 
function name does not remove the generic proper
ties of the name. If an intrinsic function is 
typed something other than the default for that 
function, the compiler does not honor the type 
statement and generates an error. 

If DB=TB is specified on the FTNS control state
ment, many intrinsic functions perform argument 
range checking and issue an informative diagnostic 
at execution time. 

GENERIC AND SPECIFIC FUNCTIONS 

Certain intrinsic functions are generic, but have 
related specific functions. For example, the 
generic function name LOG computes the natural 
logarithm of an argument. Its argument can be 
real, double precision, or complex, and the type of 
the r-esult is the same as the type of the argu
ment. Specific function names ALOG, DLOG, and CLOG 
also compute the natural logarithm. The specific 
function name ALOG computes the log of a real 
argument and returns a real result. Likewise, the 
specific name DLOG is for double precision argu
ments and results, and the specific name CLOG is 
for complex arguments and results. 

If a generic name and specific names exist, a 
generic name can be used in place of a specific 
name and is more flexible than a specific name. 
Except for type conversion generic functions, the 
type of the argument determines the type of the 
result. 

Only a specific name can be used as an actual 
argument when passing the function name to a user
defined procedure or function. 
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BOOLEAN ARGUMENTS PASSED TO 
INTRINSIC FUNCTIONS 
Boolean arguments passed to the intrinsic functions 
are treated differently, depending on the type of 
intrinsic function. If the type of intrinsic 
function is Boolean, the Boolean argument(s) are 
treated as Boolean. If the type of the intrinsic 
function is non-Boolean and it accepts one argu
ment, and the argument is Boolean, the following 
rules apply: 

For the generic function INT, the argument is 
treated as integer. 

For the generic functions REAL, DBLE, and 
CMPLX, the argument is treated as real. 

For other generic functions, if type integer is 
allowed, the argument is treated as integer; 
otherwise, the argument is treated as real. 

For specific functions, the argument is treated 
as the required type, unless such treatment is 
invalid (required type is character). 

For nonBoolean intrinsic functions that accept more 
than one argument, and at least one argument is 
Boolean, the following rules apply: 

• 7-2 

For generic function CMPLX> the argument(s) are' 
treated as real. 

For other generic functions, if all of the 
arguments are Boolean they are treated as type 
integer. Othentise, the arguments are treated 
as the type of the non-Boolean argument, unless 
such treatment is invalid (non-Boolean argu
ment(s) are type character). 

For specific functions, Boolean arguments are 
treated as the required type, unless such treat
ment is invalid (required type is character). 

Treating a Boolean argument as another type implies 
no change of bit pattern. When the required type 
is double precision or complex. the second word 
will be all zeros. 

FUNCTION DESCRIPTIONS 

Table 7-1 lists the intrinsic functions in alpha
betical order by generic or specific name. The 
table shows the generic name, specific name, type 
of argument, type of function, number of arguments, 
intrinsic function, and definition. Table 7-2 
lists the mathematical intrinsic functions, in 
alphabetical order by function. This table shows 
the function, syntax, type of name, domain, defini
tion, and range. 
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TABLE 7-1. INTRINSIC FUNCTIONS 

Generic Specific Type of Type of Number of Intrinsic 
Definition Name Name Argument Function Arguments Function 

ABS !ABS Integer Integer 1 Absolute Value Defined as lal; if a is 
ABS Real Real complex, square root of 
DABS Double Double ((real a)2+(imaginary a)2) 
CABS Complex Real I 

ACOS ACOS Real Real 1 Arccosine Defined as arccos(a) 
DACOS Double Double 

- AIMAG Complex Real 1 Imaginary part of Imaginary part of (ar,ai)=ai 
complex argument 

AINT AINT Real Real 1 Truncation Defined as int(a) 
DINT Double Double 

- AMAXO Integer Real 2 thru Choosing largest Defined as max 
MAX! Real Integer 500 value (al ,a2 [,an] ••• ) 

- AMINO Integer Real 2 thru Choosing smallest Defined as min 
MINl Real Integer 500 value (al,a2[,an] ••• ) 

- AND Any type Boolean 2 thru Boolean product Boolean result of 
but 500 .AND. operator 
character 

AN INT AN INT Real Real 1 Nearest whole Defined as int(a+.5) 
DNINT Double Double number if a is positive or zero; 

int(a-.5) if a is 
negative 

ASIN ASIN Real Real 1 Arcsine Defined as arcs in( a) 
DAS IN Double Double 

ATAN ATAN Real Real 1 Arctangent Defined as arctan(a) 
DATAN Double Double 

- ATANH Real Real 1 Hyperbolic Defined as arctanh(a) 
arctangent 

ATAN2 ATAN2 Real Real 2 Arctangent Defined arctan(al/a2) 
DATAN2 Double Double 

BOOL - Any type Boolean 1 Type conversion Conv~rsion to Boolean 
except 
logical 

- CHAR Integer Character 1 Type conversion Integer conversion to 
character 

CMPLX - Integer Complex 1 or 2 Type conversion Conversion to complex 
- Real Complex 
- Double Complex 
- Complex Complex 

- COMPL Any type Boolean 1 Complement Boolean result of .NOT. 
but operator 
character 

- CON JG Complex Complex 1 Conjugate of Negation of imaginary part of 
complex argument (ar,-ai) 

cos cos Real Real 1 Cosine Defined as cos(a), where a is 
DCOS Double Double in radians 
ccos Complex Complex 
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Generic 
Name 

COSH 

DBLE 

DIM 

EXP 

INT 

LOG 
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Specific 
Name 

COSD 

COSH 
DCOSH 

IDIM 
DIM 
DDIM 

DPROD 

ERF 

ERFC 

EXP 
DEXP 
CEXP 

ICP...AR 

INDEX 

INT 
IFIX 
ID INT 

LEN 

LGE 

LGT 

LLE 

LLT 

LOCF 

ALOG 
DLOG 
CLOG 

Type of 
Argument 

Real 

Real 
Double 

Integer 
Real 
Double 
Complex 

Integer 
Real 
Double 

Real 

A_ny type 
but 
character 

Real 

Real 

Real 
Double 
Complex 

,.,\.. ____ ._....,_ 
VU.Q..LO.\.. L'C;:J.. 

Character 

Integer 
Real 
Real 
Double 
Complex 

Character 

Character 

Character 

Character 

Character 

Any type 

Real 
Double 
Complex 

TABLE 7-1. INTRINSIC FUNCTIONS (Contd) 

Type of 
Function 

Real 

Real 
Double 

Double 
Double 
Double 
Double 

Integer 
Real 
Double 

Double 

Boolean 

Real 

Real 

Real 
Double 
Complex 

T-A.- .- ----
..L.Ul~t:~t::.L 

Integer 

Integer 
Integer 
Integer 
Integer 
Integer 

Integer 

Logical 

Logical 

Logical 

Logical 

Integer 

Real 
Double 
Complex 

Number of 
Arguments 

1 

2 

2 

2 thru 
500 

2 

2 

2 

2 

2 

Intrinsic 
Function 

Cosine 

Hyperbolic cosine 

Type conversion 

Positive 
difference 

Double precision 
product 

Equivalence 

Error function 

Complementary 
error function 

Exponential 

Type l:Oi1V~l:.1:u.uu 

Index of a 
substring 

Type conversion 

Length 

Lexically greater 
than or equal 

Lexically greater 
than 

Lexically less 
than or equal 

Lexically less 
than 

Location 

Natural logarithm 

Definition 

Defined as cos(a), where a is 
in degrees 

Defined as cosh(a) 

Conversion to double 

Defined as al-a2 if al is 
greater than a2; 0 if al is 
not greater than a2 

Defined as al*a2 

Boole?n result of .EQV. 
operator 

Defined as erf(a) 

Defined as 1-erf(a) 

Defined as e**a 

integer 

Location of substring a2 in 
string al 

Conversion to integer, int(a) 

Length of character string 

True if al follows a2, or 
al=a2, in ASCII collating 
sequence 

True if al follows a2 in ASCII 
collating sequence 

True if al precedes a2, or 
al=a2, in ASCII collating 
sequence 

True if al precedes a2 in 
ASCII collating sequence 

Address of variable, array 
element, substringt subroutine, 
or external function 

Defined as loge(a) 
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Generic 
Name 

LOGlO 

MAX 

MIN 

MOD 

! < 

NINT 

REAL 

SIGN 

SIN 

SINH 

SQRT 
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TABLE 7-1. INTRINSIC FUNCTIONS (Contd) 

Specific 
Name 

ALOGlO 
DLOGlO 

Type of 
Argument 

Real 
Double 

.MASK'<'' :~nte~er 
' ' ~ < "'' < " ) 

MAXO 
AMAXl 
DMAXl 

MINO 
AMINI 
DMINl 

MOD 
AMOD 
DMOD 

Integer 
Real 
Double 

Integer 
Real 
Double 

Integer 
Real 
Double 

Type of 
Function 

Real 
Double 

·_~·B<,olean 

Integer 
Real 
Double 

Integer 
Real 
Double 

Integer 
Real 
Double 

~,'NEqv~ · - Any type ~ ':B,ob1~~n 
'' but 

NINT 
IDNINT 

OR 

RANF 

FLOAT 
REAL 

SNGL 

SECOND 

SHIFT 

ISIGN 
SIGN 
DSIGN 

SIN 
DSIN 
CSIN 

SIND 

SINH 
DSINH 

SQRT 
DSQRT 
CSQRT 

character 

Real 
Double 

Any type 
but 
character 

None 

Integer 
Integer 
Real 
Complex 
Double 
Complex 

None 

Any type 
but 
character 
for al; 
integ~r 
for a2 

Integer 
Real 
Double 

Real 
Double 
Complex 

Real 

Real 
Double 

Real 
Double 
Complex 

Integer 
Integer 

Boolean 

Real 

Real 
Real 
Real 
Real 
Real 
Real 

Real 

Boolean 

Integer 
Real 
Double 

Real 
Double 
Complex 

Real 

Real 
Double 

Real 
Double 
Complex 

Number of 
Arguments 

2 thru 
500 

2 thru 
500 

2 

2 thru · 
500 

2 thru 
500 

·o 

0 

2 

2 

Intrinsic 
Function 

Comm.on logarithm 

·Mask 

Choosing largest 
value 

Choosing smallest 
value 

Remaindering 

·Non-equivalen~e 

Nearest integer 

Boolean sum 

Random number 
generator 

Type conversion 

Second 

Shift 

Transfer of sign 

Sine 

Sine 

Hyperbolic sine 

Square root 

Definition 

Defined as los1o(a) 

Boole'an result_ of al left
'justtfied: 1 bits 

Defined as max 
(al,a2[,an] ••• ) 

Defined as min 
(al ,a2 [,an] ••• ) 

Defined as 
al-int(al/a2)*a2 

Same as exclusive OR 

Defined as int(a+.S) if a is 
positive or zero; int(a-.5) if 
a is negative 

Boolean result of .OR. operatoc 

Random number in range (0,1) 

Conversion to real 

CPU time in seconds from start 
of job 

Boolean result of a shifted a2 
bit positions 

Defined as lall if a2 is 2 O; 
-lall if a2 is< 0 

Defined as sin(a), "*1.ere a is 
in radians 

Defined as sin(a), ~bere a is 
in degrees 

Defined as sinh(a) 

Square root of (a) 
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TABLE 7-1. INTRINSIC FUNCTIONS (Contd) 

Generic Specific Type of Type of Number of Intrinsic Definition 
Name Name Argument Function Arguments Function 

TAN TAN Real Real 1 Tangent Defined as tan(a), where a is 
DTAN Double Double in radians 

- TAND Real Real 1 Tangent ·Defined as tan\a), where a is 
in degrees 

TANH TANH Real Real 1 Hyperbolic tangent Defined as tanh(a) 
DTANH Double Double 

- XOR Any type Boolean 2 thru Exclusive OR Boolean result of .XOR. 
but 500 operator 
character 

TABLE 7-2. SUMMARY OF MATHEMATICAL INTRINISIC FUNCTIONS 

Fune tion Syntax Type of Domain Definition Range Name 

Arceo sine ACOS(y) Generic IYl~l 
-1 

cos ( y) O~ACOS(y)~ 1T 
(result in ACOS(y) Real 
radians) DACOS(y) Double 

-1 
- 1T /2~ASIN(y)~ 7T/2 Arcs in ASIN(y) Generic IYl~l sin (y) 

(result in ASIN(y) Real 
radians) DASIN(y) Double 

Arctangent ATAN(y) Generic 
-1 

tan (y) - 7T/2~ATAN(y)~ 7T/2 
(result in ATAN(y) Real 
radians) DATAN(y) Double 

Arctangent ATAN2(y,x) Generic x<O,y<O 
-1 

-7T+tan (y/x) - 7T<ATAN2(y,x)<- 1T /2 
(2 arguments, ATAN2(y,x) Real x=O,y<O - 1Tlt 
result in DATAN2(y,x) Double x>O tan (y/x) - 1T /2<ATAN2(y ,x)< 1T /2 
radians) x=O,y>O 1T /2 -1 

x<O,y>O 1T +tan ( y ,x) 1T /2<ATAN2(y ,x)~ 1T 
x=O,y-=o error 

Inverse ATANH(y) Generic IY!<I 
-1 

tanh (y) -16.98<ATA...'ffi(y)<l6.98 
hyperbolic ATANH (y) Real -tangent 

Trigonometric COS(x) Generic lxl<2
47 

cos(x) -l~COS(x)~l 
cosine COS(x) Real 
(argument in DCOS(x) Double 
radians) 

CCOS(x) Complex lxl<7T*2
46 cos(x+iy) 

I Yl~74l.66 

Trigonometric COSD(x) Generic 1x1<2 
47 

cos(x) -l~COSD(x)~l 
cosine COSD(x) Real 
(argument in 
degrees) 

Hyperbolic COSH(x) Generic 1x1g42.36 cosh(x) l~COSH(x) 
cosine COSH(x) Real 

DCOSH(x) Double 
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Function 

',---} " , " 
\'\> /) <~ 

. E'rror 
!;,functi9n 

, Complementaty 
, error 
,function 

Exponential 

Natural 
logaritlnn 

Common 
logaritlnn 
(base 10) 

Trigonometric 
sine 
( argument in 
radians) 

'. f ;~g~n~met; 1~: 
sine 
{argument 
in degrees) 

Hyperbolic 
sine 

Square 
root 

Trigonometric 
tangent 
( argunent in 
radians) 

'.,Trigo~om~tric, 
, tangent .. c, 

'(argunent in 
'.d6grees) 

Hyperbolic 
tangent 
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TABLE 7-2. SUMMARY OF MATHEMATICAL INTRINISIC FUNCTIONS (Contd) 

Syntax 

ERF(x) 
ERF(x) 

ERF'C(x) 
.;'~C(x) 

EXP(x) 
EXP(x) 
DEXP(x) 

CEXP(x) 

LOG(x) 
ALOG(x) 
DLOG(x) 

CLOG(x) 

LOGlO(x) 
ALOGlO(x) 
DLOGlO(x) 

SIN(x) 
SIN(x) 
DSIN(x) 

CSIN(x) 

' 
SIND(x) 
SIND(x~ 

SINH(x) 
SINH(x) 
DSINH(x) 

SQRT(x) 
SQRT(x) 
DSQRT(x) 

CSQRT(x) 

TAN(x) 
TAN(x) 
DTAN(x) 

TAND(x") 
TA,NJ)(x) 

TANH(x) 
TANH(x) 

Type of 
Name 

'" 
Generic 
Real 

Domain 

x<ZS.923 

Generic -6 7 5. 81~x_g41 • 66 
Real 
Double 

Complex -675.81<x<741.66 

I YI~ *-;_(6 
Generic x>O 
Real 
Double 

Generic x)O 
Real 
Double 

Generic 
Real 
Double 

Complex lxl< 11'*2
46 

IYl~741.66 

Generic ' 1:~1 <2~7 
Real. 

i'< 

Generic 
Real 
Double 

1x1g42.36 

Generic x)O 
Real 
Double 

Complex x~O,x<O 

Generic 
Real 
Double 

, ,, 

, cen~'r1c , 
Refi.l 

Generic 
Real 

DefinitiOn 

2 
erf (x)= _1-.. sx e-t dt 

y:;r 0 

, '2 Joo-t2 
erfc(x)= ~- e dt 
',' V1f x 

x 
e 

e(x+iy) 

loge(x+iy) 

sin(x) 

sin(x+iy) 

sin(x) 

sinh(x) 

o.s 
x 

tan(x) 

tan(x) 

tanh(x) 

Range 

O<ERFC(x).$_2 

O<EXP(x) 

- 11' (imaginary 
part~7r 

-l~SIN(x)~l 

-l~SIND(x) .. $.1 

SQRT(x)~O 

value in right half 
plane 
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The description of each intrinsic function is given 
below in alphabetical order. 

ABS 

ABS(a) is a generic function that returns an 
absolute value. The result is integer, real, or 
double precision, depending on the argument type. 
For an integer, real, or double precision argument, 
the result is I a I . For a complex argument, the 
result is the square root of (ar2+ai2). The 
specific names are IABS, ABS, DABS, and CABS. 

ACOS 

ACOS(a) is a generic function that returns an 
arccosine. The result is expressed· in radians. 
The result is real or double precision, depending 
on the argument type. See table 7-2. The specific 
names are ACOS and DACOS. 

AIMAG 

AIMAG(a) is a specific function that returns the 
imaginary part of a complex argument. The real 
result is ai, where the complex argument is 
(ar,ai). AIMAG does not have a generic name. 

AINT 

AINT(a) is a generic function that returns an 
integer after truncation. The result is real. For 
a real or double precision argument, the result is 
0 if lal is less than 1. If !al is greater than or 
equal to l, the result is the largest integer with 
the same sign as argument a that does not exceed 
the magnitude of a. The specific names are AINT 
and DINT. 

ALOG 

ALOG(a) is a specific function that returns the 
natural logarithm of the argument. The argument is 
real and the result is real. The generic name is 
LOG. 

ALOG10 

ALOGlO(a) is a specific function that returns the 
logarithm base 10 of the argument. The argument is 
real and the result is real. The generic name is 
LOGlO. 

AMAXO 

AMAXO(al ,a2 [,an] ••• ) is a specific function that 
returns the value of the largest argument. The 2 
through 500 arguments are integer, and the result 
is real. AMAXO does not have a generic name. 

AMAXl 

AMAXl(al,a2 [,an] ..• ) is a specific function that 
returns the value of the largest argument. The 2 
through 500 arguments are real, and the result is 
real. The generic name is MAX. 
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AMINO 

AMINO(al ,a2 [,an] ••• ) is a specific function that 
returns the value of the smallest argument. The 2 
through 500 arguments are integer, and the result 
is real. AMINO does not have a generic name. 

AMINl 

AMINl(al,a2 [,an] ••• ) is a specific function that 
returns the value of the smallest argument. The 2 
through 500 arguments are real, and the result is 
real. The generic name is MIN. 

AMOD 

AMOD(al ,a2) is a specific function that returns al 
modulus a2. The arguments are real, and the result 
is real. If a2 is zero, results are undefined. 
The lal/a2 I must be less than 248. The generic 
name is MOD. 

AND 

AND(al,a2 [,an] ••• ) is a specific function that 
returns a Boolean product. The 2 through 500 
arguments can be any type but character, and the 
result is Boolean. AND does not have a generic 
name. 

ANINT 
ANINT(a) is a generic function that returns the 
nearest whole number. The result is real or double 
precision, depending on the argument type. The 
specific names are ANINT and DNINT. 

ASIN 

ASIN(a) is a generic function that returns an 
arcsine. The result is expressed in radians. The 
result is real or double precision, depending on 
the argument type. See table 7-2. The specific 
names are ASIN and DASIN. 

ATAN 
ATAN(a) is a generic function that returns an 
arctangent. The result is expressed in radians. 
The result is real or double precision, depending 
on the argument type. See table 7-2. The specific 
names are ATAN and DATAN. 

AT ANH 

ATANH(a) is a specific function that returns a 
hyperbolic arctangent. The argument and result are 
real. See table 7-2. ATANH does not have a 
generic name. 
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ATAN2 

ATAN2(al ,a2) is a generic function that returns. an 
arctangent. The result is expressed in radians. 
The result is real or double precision, depending 
on the type of the arguments. The arguments must 
not both be 0. See table 7-2. The specific names 
are ATAN2 and DATAN2. 

'°OL' _:.,, 
: ,' ';, ~ Sv ' ~\ i' ' ~ 

~OOL(a) is" a~·.g~nedc »function '','~hat, p~r.for~s .:type 
~onversion< and- retul'n.s' a .BoQl~a~· 11alu~. "The'. argu-.: 
inent ·:; can , be' ·'integer:,' real;.'.:., dou.ble ,. precision,. 
'i!oniple~, "character;· 'or Boolean~· For an· ..integer/ 
real; ·~·or· ,Boolean argument,· ''the,' re-sult. is' "tbe' ·bit 
tstring« cdnsti't:utf.ng-" ·the; 'data. , .For' a double» preci-·: 
is1_9n» '.<>;.':, 'comP,~~J' ·~iguO:l~qt >,, the ,";+~sult >is 'the' ,JHJ:. 
·~t.ring · after , comiersfor;i:· ··.of, the ,, ·argument t~ ; i:eal 
.~ith ';R~C~),,~~·:·' F<,?,r)i".ch~r,c,t~r arg'-fment.,: .'tn~. r~,~u:H 
~s,_ the :-yal\le .~f :,~he~.Ho~leTJth,, .constant ·n~,~ ',.whe:r:e ·n 
:b. tlie.:length a'tld f ~is the character value;, i.f ,n is 
,r~ater' .')n~i· ,,,-10,, .. '::the·"/:.r:tght~~st"'" d1ar~cters. ·'.are· 
[k~unc'.-ated. ~- B,OOL:does not have specific ,names.,, 

CABS 
CABS(a) is a specific function that returns a real 
result from a complex argument. The generic name 
is ABS. 

ccos 
CCOS(a) is a specific 
complex result from a 
generic name is COS. 

CEXP 

function 
complex 

CEXP(a) is a specific function 
complex result from a complex 
generic name is EXP. 

CHAR 

that returns a 
argument. The 

that returns a 
argument. The 

CHAR(a) is a specific function that returns the 
character value of an integer argument. The value 
returned depends on the collating sequence used. 
If the ASCII collating sequence is used, the argu
ment must be in the range 0 through 63; the first 
character in the collating sequence corresponds to 
value 0, the second character to value 1, the thir4 
to value 2, and so forth. The result is the selec
tion of a single character from the collating 
sequence. If, in a user-specified collating 
sequence, more than one character has weight a, the 
character returned can be any of them. CHAR does 
not have a generic name. 

CLOG 

CLOG(a) is a specific 
complex result from a 
generic name is LOG. 
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function 
complex 

that returns a 
argument. The 

CMPLX 

CMPLX(a) or CMPLX(al,a2) is a generic function that 
performs type conversion and returns a complex 
value. CMPLX can have one or two arguments. A 
single argument can be integer, real, double preci
sion, or complex. If two arguments are used, the 
arguments must be of the same type and must both be 
integer, real, or double precision. For a single 
integer, real, or double precision argument, the 
result is complex, with the argument used as the 
real part and the imaginary part zero. For a 
single complex argument, the result is the same as 
the argument. For two arguments al and a2, the 
result is complex, with argument al used as the 
real part and argument a2 used as the imaginary 
part. COMPLX does not have specific names. 

,COMPL· .<· 
r• • 

pOMPL(~), .i.s a sped.fie function that returns a 
compl~mented v.a1u·e. The' argument can be any type 
except 'characte~,: and the result is Boolean. If 
the argument. 'is not Boolean, the argument is 
converted wlth BOOL(a). The result i$ the result 
of, ·the . logical operat9r ··NOT. on a Boolean value. 
COMPL does not h~ve a generic name. 

CON JG 

CONJG(a) is a specific function 
conjugate of a complex argument. 

that returns a 
The result is 

(ar ,ai), the 
part negated. 

complex. For a complex ~rgument 

result is (ar,-ai) with the imaginary 
CONJG does not have a generic name. 

cos 
COS(a) is a generic function that returns a cosine. 
The argument is assumed to be in radians. The 
result 'is real, double precision, or complex, 
depending on the argument type. See table 7-2. 
The specific names are COS, CCOS, and DCOS. 

CQ~D· 
1 f1 

COSD(a) ». is a· ·sp~~ific function that returns a 
cosine. The argument 1$ assumed to be in degrees. 
l'he arg•Jment and result are real. See tab le 7-2. 
COSD does not have a generic name. 

COSH 
COSH(a) is a generic function that returns a hyper
bolic cosine. The result is real or do,uble preci
sion, depending on the argument type. See table 
7-2. The specific names are COSH and DCOSH. 

CSIN 

CSIN(a) is a specific function that returns the 
sine of the argument. The argument and result are 
complex. The generic name is SIN. 
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CSQRT 

CSQRT(a) is a specific function 
complex result from a complex 
generic name is SQRT. 

that returns a 
argument. The 

DABS 

DABS(a) is a specific function that 
double precision result from a double 
argument. The generic name is ABS. 

DA COS 

DACOS(a) is a specific function that 
double precision result from a double 
argument. The generic name is ACOS. 

DASIN 

DASIN(a) is a specific function that 
double precision result from a double 
argument. The generic name is ASIN. 

DAT AN 

DATAN(a) is a specific function that 
double precision result from a double 
argument. The generic name is ATAN. 

DATAN2 

returns a 
precision 

returns a 
precision 

returns a 
precision 

returns a 
precision 

DATAN2(al,a2) is a specific function that returns a 
double precision result from a double precision 
argument. The generic name is ATAN2. 

DBLE 

DBLE(a) is a generic function that performs type 
conversion and returns a double precision result. 
The argument can be integer, real, double preci
sion, or complex. For an integer or real argument, 
the result has as much precision as the double 
precision field can contain. For a double preci
sion argument, the result is the argument. For a 
complex argument, the real part is used, and the 
result has as much precision as the double pre
cision field can contain. DBLE does not have 
specific names. 

DCOS 

DCOS(a) is a specific function 
double precision result from a 
argument. The generic name is COS. 

DCOSH 

that 
double 

DCOSH(a) is a specific function that 
double precision result from a double 
argument. The generic name is COSH. 
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returns a 
precision 

returns a 
precision 

DDIM 

DDIM(al,a2) is a specific function that returns a 
double precision result from double precision argu
ments. It returns the value of al-a2; if al is 
less than a2, it returns O. The generic name ls 
DIM. 

DEXP 

DEXP(a) is a specific function that 
double precision result from a double 
argument. The generic name ls EXP. 

DIM 

returns a 
precision 

DIM(al,a2) is a generic function that returns a 
posi t.ive difference. The result is integer, real, 
or double precision, depending on the argument 
type. Both arguments must be the same type. The 
result is al-a2 if al is greater than a2, and the 
result is 0 if al is less than or equal to a2. The 
specific names are DIM, IDIM, DDIM. 

DINT 

DINT(a) is a specific function that 
double precision result from a double 
argument. The generic name is AINT. 

DLOG 

returns a 
precision 

DLOG(a) is a specific function that returns a 
double precision result from a double precision 
argument. The generic name ls LOG. 

DLOG10 

DLOGlO(a) is a specific function that 
double precision result from a double 
argument. The generic name is LOGlO. 

DMAXl 

returns a 
precision 

DMAXl(al,a2 [,an] ••• ) is a specific function that 
returns a double precision result from 2 through 
500 double precision arguments. The generic name 
is MAX. 

DMINl 

DMIN1(al,a2 [,an] ••• ) is a specific function that 
returns a double precision result from 2 through 
500 double precision arguments. The generic name 
is MIN. 

DMOD 

DMOD(al ,a2) is a specific function that returns a 
double precis.ion result from two double precision 
arguments. lf a2 is zero, results are undefined. 
The lal/a21 must be less than 248. The generic 
name ls MOD. 
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DNINT 

DNINT(a) is a specific function that 
double precision result from a double 
argument. The generic name is ANINT. 

DPROD 

returns a 
precision 

DPROD(al ,a2) is a specific function that returns a 
double precision product. The arguments are real, 
and the result is double precision. The result is 
al*a2. DPROD does not have a generic name. 

DSIGN 
DSIGN.(al ,a2) is a specific function that returns a 
double precision result from two double precision 
arguments. The generic name is SIGN~ 

DSIN 

DSIN(a) is a specific function that 
double precision result from a double 
argument. The generic name is SIN. 

DSINH 

DSINH(a) is a specific function that 
double precision result from a double 
argument. The generic name is SINH. 

DSQRT 

DSQRT(a) is a specific function that 
double precision result from a double 
argument. The generic name is SQRT. 

DTAN 

DTAN(a) is a specific function 
double precision result from a 
argument. The generic name is TAN. 

DTANH 

that 
double 

DTANH(a) is a specific function that 
double precision result from ·a double 
argument. The generic name is TANH •. ~ 

EQV 

returns a 
precision 

returns a 
precision 

returns a 
precision 

returns a 
precision 

returns a 
precision 

EQV(al,a2 [,an]··~) is a specific funbtl~n that 
returns an equivalence result. The 2 ,through- 500 
arguments can be any type except character·, and the 
result is Boolean. The result is the same as for 
the Boolean .EQV. operator. EQV does .not have a 
generic rtame. 

ERF 

ERF(a) is a specific function that returns an error 
function result. The argument and result are 
real. See table 7-2. ERF does not have a generic 
name. 

7-10 

EXP 

EXP(a) is a generic function that returns an expo
nential. The result is real, double precision, or 
complex, depending on the argument type. See table 
7-2. The specific names are EXP, DEXP, and CEXP. 

FLOAT 

FLOAT(a) is a specific function that returns a real 
result from an integer argument. The generic name 
is REAL. 

IABS 

IABS(a) is a specific 
integer result from an 
generic name is ABS. 

ICHAR 

function that returns 
integer argument. 

an 
The 

ICHAR(a) is a specific function that returns an 
integer value from a character argument. The value 
returned depends on the collating weight of the 
character in the collating sequence used. For the 
ASCII collating. sequence, the first character in 
the collating sequence is at position O, the second 
character at position 1, the third at position 2, 
and so forth. For a user-specified collating 
sequence, two or more characters can have the same 
value. The argument is a character value with a 
length of one character, and the value returned is 
the integer position of that character in the 
collating sequence. I CHAR does not have a generic 
name. 

IDIM 

IDIM(al,a2) is a specific function that returns an 
integer result from integer arguments. It returns 
the value of al-a2; if al is less than a2, it 
returns o. The generic name is DIM. 

IDINT 

IDINT(a) is a specific function that returns an 
integer result from a double precision argument. 
The generic name is INT. 

IDNINT 

IDNINT(a) is a specific function that returns an 
integer result from a double precision argument. 
The generic name is NINT. 
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IFIX 

IFIX(a) is a specific function that 
integer result from a real argument. 
name is INT. 

returns an 
The generic 

INDEX 

INDEX(al ,a2) is a specific function that returns 
the location of a substring within a string. Both 
arguments must be character string arguments. If 
string a2 occurs as a substring within string al, 
the result is an integer indicating the starting 
position of the substring a2 within al. If a2 does 
not occur as a substring within al, the result is 
o. If a2 occurs as a substring more than once 
within al, only the starting position of the first 
occurrence is returned. INDEX does not have a 
generic name. 

INT 

INT(a) is a generic function that performs type 
conversion to integer. The result is integer, and 
the argument can be integer, Boolean, real, double 
pr-ecision, or complex. For an integer or Boolean 
argument, the result is the argument. For a real 
or double precision argument where 1a1 is less than 
1, the result is O. Where lal is greater than or 
equal to 1, the result is the largest integer with 
the same sign as argument a that does not exceed 
the magnitude of a. For a complex argument, the 
real part is used, and the result is the same as 
for a real argument. The specific names are INT, 
IFIX and ID INT. 

ISIGN 

ISIGN(al,a2) is a specific function that returns an 
integer result from two integer arguments. The 
generic name is SIGN. 

LEN 

LEN(a) is a specific function that returns the 
length of a character string. The argument is a 
character string, and the result is an integer 
indicating the length of the string. LEN does not 
have a generic name. 

59 45 

H I length (characters) 

m Memory residence: 
0 Central memory 
1 Extended memory 

LGE 

LGE(al ,a2) is a specific function that returns a 
result indicating lexically greater than or equal 
to. The arguments are character strings. The 
result is true only if al follows a2, or al is 
equal to a2, in the ASCII collating sequence. LGE 
does not have a generic name. 

LGT 

LGT(al ,a2) is a specific function that returns a 
result indicating lexically greater than. The 
arguments are character strings. The result is 
true only if al follows a2 in the ASCII collating 
sequence. LGT does not have a generic name. 

LLE 

LLE(al ,a2) is a specific function that returns a 
result indicating lexically less than or equal to. 
The arguments are character strings. The result is 
true only if al precedes a2, or al is equal to a2, 
in the ASCII collating sequence. LLE does not have 
a generic name. 

LLT 
LLT(al ,a2) is a specific function that returns a 
result indicating lexically less than. The argu
ments are character strings. The result is true 
only if al precedes a2 in the ASCII collating 
sequence. LLT does not have a generic name. 

• nre .. ""' ....... 
LOCF(a) is a specific function that returns a 
location, that is, an address. The argument can be 
a variable, array element, substring, subroutine, 
or external function. For a noncharacter argument, 
the result is integer. For a character argument, 
LOCF returns the argument address, length, and 
beginning character position. A flag indicating 
extended memory or central memory residence is 
always returned. The format of the result for 
character arguments is shown in figure 7-1. LOCF 
does not have a generic name. 

NOTE 

Because of anticipated changes. use of this 
feature is not recommended. For guide
lines, see appendix G.2. 

29 27 23 0 

I I ~ I address 

bcp Beginning character position in the range 0 through 9, numbered left to right. 

Figure 7-1. LOCF Result for Character Argument 
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LOG 

LOG(a) is a generic function that returns a natural 
logarithm. The result is real, double precison, or 
complex, depending on the argument type. See table 
7-2. For a complex argument ( ar, ai), the range of 
the imaginary part of the result is - ~<ai< ~. The 
imaginary part of the result is only 0 when ar is 
greater than 0 and ai=O. The specific names are 
ALOG, DLOG, and CLOG. 

LOG10 

LOGlO(a) is a generic function that returns a 
common logarithm. The result is real or double 
precision, depending ·on the argument type. See 
table 7-2. The specific names are ALOGlO and 
DLOGlO. 

MASK 
MASK(a) is a specific function that returns a 
Boolean result. The argument is integer or Boolean 
in the range 0 through 60. The result is a word of 
left-justified l bits followed by (60-a) 0 bits 
(a(O-+a=O). MASK does not have a generic name. 

MAX 
MAX(al,a2 [,an] ••• ) is a generic function that 
returns the largest value. The result is integer, 
real, or double precision, depending on the type of 
the 2 through 500 arguments. The specific names 
are MAXO, AMAXl, and DMAXl. 

MAXO 

MAXO(al,a2 [,an] •.• ) is a specific function that 
returns as an integer result the largest value from 
2 through 500 integer arguments. The generic name 
is MAX. 

MAXl 
MAXl(al,a2 [,an] ••• ) is a specific function that 
returns as an integer result the largest value from 
the 2 through 500 real arguments. MAXl does not 
have a generic name. 

MIN 
MIN( al ,a2 [,an) ... ) is a generic function that 
returns the smallest value from the 2 through 500 
arguments. The result is integer, real, or double 
precision, depending on the type of arguments. The 
specific names are MINO, AMINl, and DMINl. 

MINO 

MINO(al,a2 [,an] ••• ) is a specific function that 
returns as an integer result the smallest value 
from the 2 through 500 integer arguments. The 
generic name is MIN. 
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MINl 

MINl(al,a2 [,an] ••• ) is a specific function that 
returns as an integer result the smallest value 
from the 2 through 500 real arguments. MINl does 
not have a generic name. 

MOD 

MOD(al ,a2) is a generic function that returns the 
remainder of al divided by a2. The result is inte
ger, real, or double precision, depending on the 
argument type. The result is al-(int(al/a2)*a2). 
If a2=0, results are undefined. The arguments al I 
and a2 must not exceed 248-1. The specific 
names are MOD, AMOD, and DMOD. 

NEQV 

NEQV(al,a2 (,an), ••• ) is a specific function that 
returns a nonequivalence result. The result is 
Boolean, and the 2 through 500 arguments are any 
type but character. The result is the same as for 
the Boolean exclusive or ( .Xoll.) operator. NEQV 
does not have a generic name. 

NINT 

NINT(a) is a generic function that returns the 
nearest integer. The result is integer, and the 
argument can be real or double precision. For a 
real or double precision argument where a is zero 
or positive, the result is (int(a+.5)). For an 
argument where a is negative, the result is 
(int(a-.5)). The specific names are NINT and 
IDNINT. 

OR 

OR(al,a2 {,an] ••• ) is a specific function that 
returns a Boolean sum. The result is Boolean, and 
the 2 through 500 arguments are any type but char
acter. The result is the same as for the Boolean 
.OR. operator. OR does not have a generic name. 

RANF 
RANF is a specific function that returns a random 
number. Since there is no argument, RANF is refer
enced as RANF(). The result is real and is in the 
exclusive range between 0 and 1. RA.NF does not 
have a generic name. 

The seed for random number generation can be ini
tialized and specified through the RANSET and 
RANGET subroutines described later in this section. 

REAL 
REAL(a) is a generic function that performs type 
conversion and returns a real result. The argument 
can be integer, real, double precision, or com
plex. For a complex argument (ar ,ai), the result 
is real(ar). The specific names are REAL, FLOAT, 
and SNGL. 
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SIGN(al,a2) is a generic function that returns a 
value after a transfer of sign. The result is 
integer, real, or double precision, depending on 
the argument type. The result is lal I if a2 is at 
least 0. The result is - I al I if a2 is less than 
O. The specific names are SIGN, ISIGN, and DSIGN. 

SIN 

SIN(a) is a generic function that returns a sine. 
The argument is assumed to be in radians. The 
result is real, double precision, or complex, 
depending on the argument type. See table 7-2. 
The specific names are SIN, DSIN, and CSIN. 

SINH 

~ .. : ~t~1:. ~~·~S~~::'· -~8):~4

D;~~~77}W~i~ 
: .¢::\-f·i~-4:'. ftin<rtf(')h;"':1tQat, ·,·,returns. 

1
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i.tft.:i.s .:; ~ssti.med. tp, be'. ,in .. ' degrees. 
. :'-:a· :;i't~\llt:: .. are'.: real'~ '\1 See ·~able· ·7-2, 

'?\'fi~~\.'',.;• 11.~ ... '"' ,.r:, ,,',i"l'''' ,' ) i '; >, 

':·l\~t·-.t}a<Y,e·:a.">generlc name.·"·».,· 

SINH(a) is a generic function that returns a hyper
bolic sine. The result is real or double precision, 
depending on the argument type. See table 7-2. 
The specific names are SINH and DSINH. 

SNGL 

SNGL(a) is a specific function that returns a real 
result from a double precision argument. The 
generic name is REAL. 

SQRT 

SQRT(a) is a generic function that returns a prin
cipal square root. The result is real, double 
precision, or complex, depending on the argument 
type. See table 7-2. The specific names are SQRT, 
DSQRT, and CSQRT. 
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TAN 

TAN(a) is a generic function that returns a tan
gent. The argument ;i.s assumed to be in radians . 
The result is real or double precision, depending 
on the argument type. See table 7-2. The specific 
names are TAN and DTAN. 

;TAND 

b~~ND(a) is a specific function that returns a tan
: gent. The argument is assumed to be in degre%. 
,The argument and result are real. See table 7-2. 
'TAND does not have a generic name • 

TANH 

TANH(a) is a generic function that returns a hyper
bolic tangent. The result is real or double 
precision, depending on the argument type. See 
table 7-2. The specific names are TANH and DTANH. 

XOR 
'' 
'
1
XOR(al)a2 [,an] ••• ) is a sp~cific function_ that 
.re turns an exclusive OR value. : The 2 through 500 
arguments can be any type but character, and the 
:result i·s Boolean. The p~sult is the same as for 
the Boolean exclusive or (.XOR.) 'operator. XOR 
does not have a generic name. 

G.ETPARM SUBROUTINE 
The GETPARM subroutine call (figure- 7-2) is used to 
access parameters that have been declared on the 
~xec~ ti on control statement (see sec ti on 11). Each 
call to GETPARM returns the next parameter from the 
control statement • 

CALL GETPARM (c1 ,c2,i) 

c1 

, c2 
.'I,,, 

,», 
: > ~ , 

Character variable substring or array 
eleme'1t to receive the parameter name. 

Character variable substring or array 
element to receive the parameter value. 

fnteger return code.· Possible values are: 

· 1 No user parameters remain on 
execution control statement {c1, 
c2 undefined). 

0 Normal return (values stored in 
c1 and c2). 

1 Parameter name only specified on 
. execution control statement (c2 

contains blanks). 

Figure 7-2. GEiPARM Call 
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RANDOM NUMBER ROUTINES 
The following ro\ltines can be used in .the genera.:.. 
tion of random 11umbei·s. 

RANSET SUBROUTINE 

The RANSET call (figure 7-3) initial.i.zes ,the seed 
of the intrinsic function RANF ,.'' Bit 0 ·is.· ~et to · 1 
(forced odd), and bits 59 through · 48 ~~re .sf.'t ,to 
1717 octal. · • 

CALL RANSETCn) 

n 
erate 
RANF. 

figure 7-3. 

RANGET SUBROUTINE 

i'>',::v" f ?' 

RANS£t 'call'. 
"', ... , 

' is 

The RANGET call (figure 7-4)'.;"~btai.nsf:;~he':~"c\irr~nt 
seed of the intrinsic fun~tion RANF .between:"O' :·and 
1. The value returned to n, i.s .·not n~cessaf tly 
normalized. The value· return~d .can b'e" pas.sad 'fo 
RANS:ET at a later time to regenerate "the';;«'same 
.sequence· of random numbers. ' · · · :: ·, ·>, "'/,', :~ '\\ : 

> •• 

,~ i' 

CALL RANG ET (n) 
.) '> -i" 

'f)~<(I 

n Is the symbolic na~e to" receil/~· t~e· 
random number' seed .. : :.:~ ·,, ;\"· 

Figure 7-4. RANGET Call 

'OPERATING SYSTEM 
INTERFACES 
The; following routines are used to communicate with 
the operating system. They-· are,, comparable to the 
operating system COMPASS macros. 

NOTE 

Refer tu appendix G for recotlllllendati.ons on · 
the use of these routines. 

DATE FUNCTION· 

DATE (figure 7-5) returns the current date as the 
value of the function in 'the form /J, mm/dd/yy A 
(NOS/BE and SCOPE 2) or~ yy/mm/dd. (NOS), where mm 
is the number of the month, dd is· the day with:i.n 
the month, and yy is the year •. The format m'i.ght be~ 

different at a particular installation. The value 
returned 1s type ch,:iracter with a length of 10. 
DATE must be declared type character*lO in the 
calling program. 
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j ~, • 

JDAte· FUNCTION,._ 

DATEO 

«t•" 

/ 

I ":- c. , « , ,. , : , ,; , "' ·• - . " , 
· JDATE ·'(figure 7-6), returns the cui·rett>t date '.as tbe 
: ~~lue, ~of_ '.th~e). ;ft;l,.l~tion' in the,, f,orm . yydqd,, whel"e yy 
~is the y~ar ·-~~c! Ad.d· is .the numbe.r ·of." ~h'e· :day within 
i the'.' ,Year·.·: . The· .V;l1ne · t"eturned is type:: chanu!ter 
'. witrr: ·p. -length .o.(': 5 .,.. if>ATE ·must .be~"' declared type 
cha'racte,r*S i.n .tlle \calling. program. '..,(J~ATE': is "°'r1.o_t 

:avallab_le on. SCOPE .2.) ' ·- · 

ii 
~.~.-.--.,~.,~~..-.. ~~ .. -.~-.-.--~--~------~----~~~--~ ....... 

., 
' \ -~ 

f • · >",. Figure 7-6. JDATE Function· r .. 
t~ 

. T.l~E OR cLOCK FUNCTION 
~ ~ ' ' < 

!TIME .,(Ugute 7-1) or CLOCK (figure 7-8) returns the 
•current rending of the system clock as the value of 
I the function :in . .' .tb.e 1 form 1:1 hh.mm..ss., where hh is 
!hours. from 0 to 23, mm is minutes• and ss is 
!seconds. The ~alue·returncd is type character with 
~a, 'length of 10'; the first <:haracter in the value 
! returned . is syi,;tem. dependent and is. not always a 
; blank, . TIME and . CLOCK must be. declared type 
;c.haracter*.10 in the calllng program;, 

! 
:I TIME() 

figure 7-7. TIME Function 

CLOCK() 

figure 7-8. CLOCK function 

DISPLA SUBROUTINE 

DISPLA (figure 7-9) places a name and a value in 
the dayfile. The character constant h cannot be 
more than 50 characters; k is a real or integer 
variable or expr.ession and is displayed as an 
integer or real value. Characters with display 
codes greater than 57 octal are listed in the 
dayfile, but <ire replacf'!d by blanks when displayed 
at the operator's console. If the first character 
is $, the message will flash at the console (on 
NOS/BE). 
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CALL OISPLACh,k) 

h 

k 

Is a character expression to be dis
played. 

Is a real or integer variable or ex
pression whose value is to be dis
played. 

Figure 7-9. OISPLA Call 

REMARK SUBROUTINE 
REMARK (figure 7-10) places a message in the 
dayfile. The maximum message length is 80 char
acters displayed 40 characters per line under 
NOS/BE, 90 characters displayed on one line under 
SCOPE 2, and one line of 80 characters under NOS. 
A message exceeding the maximum length is truncated. 
Characters with display codes greater than 57 octal 
are listed in the dayfile, but are replaced by 
blanks when displayed at the operator's console. 
If the first character is $, the message will flash 
at the console (on NOS/BE). 

CALL REMARK(h) 

h Is a character expression. 

Figure 7-10. REMARK Call 

SSWTCH SUBROUTINE 

SSWTCH (figure 7-11) tests sense switches. If 
sense switch i is on, j is set to l; if sense 
switch i is off, j is set to 2. The value i is 1 
to 6. If i is out of range, an informative diag
nostic is printed, and j is set to 2. The sense 
switches are set or reset by the com.puter operator 
or by the control statements SWITCH (NOS, NOS/BE, 
and SCOPE 2), ONSW (NOS only), and OFFSW (NOS only). 

CALL SSWTCH ( i, j) 

Is a sense switch number. 

Is an integer return variable. 

Figure 7-11. SSWTCH Call 

EXIT SUBROUTINE 

EXIT (figure 7-12) terminates program execution and 
returns control to the operating system. 

NOTE 

Use of the STOP statement is preferable to 
CALL EXIT. 
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CALL EXIT 

Figure 7-12. £XIT Call 

CHEKPTX SUBROUTINE 

CHEKPTX (figure 7-D and example in figure 7-14) 
generates a checkpoint dump of the specified I 
files. 

For additional information about CHEKPTX, see the 
appropriate operating system reference manual. 

RECOVR SUBROUTINE 

RECOVR (figure 7-15) allows a user program to gain 
control at the time that normal or abnormal job 
termination procedures would otherwise occur. 
RECOVR is not available on SCOPE 2. 

Initialization 

Initialization of RECOVR at the beginning of a 
program establishes the conditions under which 
control is to be regained and specif !es the address 
of user recovery code. If the stated condition 
occurs during program execution, control returns to 
the user code. If necessary, the system increases 
the CP time limit, input/output time limit. or mass 
etGr~ge limit tc p4vvict~ ~" iu~tallaLiun-defineQ 

minimum of time and mass storage for RECOVR proc
essing. No ljmit is increased more than once in a 
job. RECOVR can be called more than once during 
program initialization to reference different user 
recovery subroutines. These calls to RECOVR can 
use different combinations of conditions for the 
same or different user recovery subroutines. 

In an overlay-structured program, calls to RECOVR 
as well as the user recovery subprograms should be 
in the (0,0) overlay. 

A checksUtD of the user recovery code can be 
requested during initialization. If flagged condi
tions subsequently occur, RECOVR again checksums 
the code before returning control to it. This 
gives some assurance of user code integrity before 
it is executed. If the checksum parameter is zero, 
no checksum is done. 

Specification 

No more than ten routines can be specified by 
RECOVR in one program. If an error occurs and more 
than one routine has been established for that 
error, the routines are called successively, with 
the routine most recently specified called first. 
The second specif !cation of a subroutine overrides 
its previous parameters. This override can be used 
to remove a subroutine from the RECOVR list by 
passing a mask of zero. 
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I CALL CHEKPTX(fitelist,SP) 

I 

fitetist 

Word 1 

Word 2 

Word 3 

Word n+1 

SP 

Is an array in the following format: 

59 17 11 a 

n 0000 

l fn1 f 1 

lfn2 f 2 

Is a flag indicating whether or not all files assigned to the job are to be check
pointed. If SP is zero, all local files are checkpointed. lf SP is nonzero, the 
files specified by filelist are checkpointed. 

n Is the number of files in the following list, to a maximum of 42. 

lfn; Is the name (in Left-justified display code) of user storage files to be processed. 

f0 ls a number indicating specific manner in which lfn is to be processed (does not 
apply to SCOPE 2>. 

0 Mass storage file is copied from beginning-of-information to its position at 
checkpoint time, and only that portion will be available at restart. The 
file is positioned at the latter point. 

Mass storage file is copied from its position at check time to end-of
information, and only that portion will be available at restart. The file 
is positioned at the former point. 

2 Mass storage file is copied from beginning-of-information to end-of
information; the entire file will be available at restart time. The file 
is positioned at the point at which the checkpoint was taken. 

3 The last operation on the file determines how the mass storage file is 
copied. 

DIMENSION IFILES(4) 
IF ILES (1) = 0"30000" 

Figure 7-13. 

IFILES(2) = L"TAPE1" .OR. 0"10000" 
IFILES(3) = L"TAPE2" .OR. 0"30000" 
IFILES(4) = L"TAPE3" 

. 
CALL CHEKPTX(IFILES, 3) 

Files TAPE1, TAPE2, and TAPE3 will be check
pointed, as these are the file names established 
in words 2-4 of array !FILES. The first word of 
the array establishes the number of files in the 
following list. 

Figure 7-14. CHEKPTX Example 

CHEKPTX Call 

Error Conditions 

If one of the user's selected error conditions 
occurs, RECOVR gains control, performs internal 
tasks, and then transfers control to the user's 
recovery subroutines. The following three argu
ments are passed to the user's recovery subroutine: 

1. A 26-word integer array. The first 16 words 
are an image of the exchange package; the 17th 
word is the contents of RA+l. The 18th word 
contains a zero value unless it is changed by 
the user's recovery subroutine (discussed later 
in this section). The 19th through 26th words 
contain a copy of the 1st through 9th words of 
the reprieve parameter block. Ref er to the 
appropriate operating system reference manual 
for detailed information. 
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I 

I 

I 

I 

I 
2. 

3. 

CALL RECOVRCname,flags,checksl.ln,addr1,addr2) 

name 

flags 

checksum 

- ~...J _ .. 
QUUI I 

addr2 

Is the name of subroutine to 
be executed if flagged condi
tions occur (must be specified 
in an EXTERNAL statement). 

In an octal value for condi
tions under which recovery 
code is to be executed, as 
outlined below. Conditions 
can be combined as desired, 
with octal values up to 377 
allowed. 

001 Arithmetic mode 
error. 

002 PP call or auto
recall error. 

004 Time or storage 
limit exceeded. 

010 Operator drop, 
kill, or rerun. 

020 System abort. 
040 CP abort. 
100 Normal 

termination. 
200 Terminal interrupt. 

ls the Last word address of 
recovery code to be check
summed; 0 if no checksum is 
desired; a negative number if 
the address parameters follow, 
specifying the area where 
checksumming is desired. 

~L- ~~--~ --~ -~~---• -~ 
J. ::> 1..110:: I I I :::> ~ WV I U CIUU I 0:: :::>;:, V I 

recovery code to be check
summed (used only when check
sum is a negative number>. 

Is the last word address of 
recovery code to be check
summed (used only when check
sum is a negative number). 

Figure 7-15. RECOVR Call 

A flag that, upon return, determines the type 
of program termination. This flag is initially 
set to zero. The possible types of program 
termination are discussed later in this section. 

An array, 
subroutine 
length. 

starting 
to access 

at RA+l, that allows a 
all of the user's field 

If the recovery subroutine was called because of 
normal termination, the subroutine, before return
ing, should flush the buffers of all output files. 
Buffers can be flushed by an ENDFILE, REWIND, or 
CLOSE statement. 

I Upon return from a user's recovery subroutine, the 
18th word of the reprieve package and the argument 
flag contain values set by the user's recovery 
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subroutine. If the 18th word of the reprieve 
package is set to 4, the program immediately 
resumes normal execution, and the argument flag is 
ignored. If the 18th word is not set to 4, the 
argument flag, which is set by the user's recovery 
subroutine, is checked. If the flag is set to 
nonzero, the job terminates normally, as if no 
errors had occurred. This happens after all the 
recovery subroutines have been processed. If the 
flag remains zero for all the recovery subroutines, 
the job continues as if RECOVR had not been called; 
that is, the original system error code is reset 
and processed. 

If the flags are not set by any of the recovery 
subroutines, the job continues as if RECOVR had not 
been called; that is, the original system error 
code is reset and processed. 

For additional information about RECOVR, see the 
appropriate operating system reference manual. 

INPUT/ OUTPUT SUBPROGRAMS 
Utility subprograms involved in input/output are 
discussed below. These include subprograms for 
status checking, extended memory, interactive 
terminals, tape labels, and mass storage. 

ST A TUS CHECKING 

Status checking for input/output statements such as 
READ and WRITE should be performed with the optional 
parameters of these statements (section 5), but can 
also be performed with the functions UNIT, EOF, and 
IOCHEC. UNIT and EOF return an end-of-file status 

End-of-section (for file INPUT only) 

End-of-partition 

Nondeleted W format flag record 

Embedded tape mark 

Terminating double tape mark 

Terminating end-of-file label 

Embedded zero length level 17 block 

The functions UNIT and IOCHEC return a parity error 
indication for every record within or spanning a 
block containing a parity error; such an indica
tion, however, does not necessarily refer to the 
immediately preceding operation because of the 
record blocking/deblocking performed by the CYBER 
Record Manager input/output routines. 

On SCOPE 2 only, parity status can be checked on 
write operations that access mass storage files 
when the write check option has been specified on 
the REQUEST statement for the file. (See the SCOPE 
2 reference manual.) Write parity errors for other 
types of devices (such as staged/on-line tape) are 
detected by the operating system, and a message to 
this effect is written in the dayfile. 
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I 

I 

UNIT FJnction 

UNIT (figure 7-16) checks the status of a BUFFER IN 
or BUFFER OUT operation for an end-of-file or 
parity error condition on logical unit u. When 
UNIT is referenced, the user program does not 
regain control until i.nput/output operations on the 
unit are complete. The function returns the fol
lowing values: 

-1. 

+o. 

+l. 

Unit ready, no end-of-file or parity 
error encountered on the previous 
operation. 

Unit ready, end-of-file encountered on 
the previous operation. 

Unit ready, parity error encountered on 
the previous operation. 

UNITCu,a,b) 

Example: 

u Is the unit specifier. 

a Is the first variable or array 
element of the block of memory 
specified in the preceding BUFFER 
IN or BUFFER OUT statement. 

b Is the last variable or array 
element of the block of memory 
specified in the preceding BUFFER 
IN or BUFFER OUT statement. 

Figure 7-16. UNIT Function 

BUFFER !N (5,1) (B(l), B(lOO)) 
IF (UNIT(S,B(l), B(lOO)) 12,14,16 

Transfers control to the statement labeled 12, 
14, or 16 if the value returned is -1., 0., or 
+l., respectively. 

I 
Parameters a and b should always be included. If 
these parameters are omitted (as in most older 
programs), there is a slight chance that at OPT=2, 
execution errors will result or that the elements 
between a and b will not contain the expected 
values. 

If O. or +l. is returned, the condition indicator 
is cleared before control is returned to the 
program. UNIT should only be called for a file 
processed by BUFFER statements. 

The UNIT function is of type real. 

EOF Function 

EOF (figure 7-17) tests for an end-of-file condi
tion on unit u following a formatted, list directed, 
NAMELIST, or unformatted sequential read. Zero is 
returned if no end-of-file is encountered, or a 
nonzero value if end-of-file is encountered. If an 
end-of-file is encountered, EOF clears the indica
tor before returning control. 
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EOF(u) 

u ls the unit specifier. 

Figure 7-17. EOf function 

Example: 

IF (EOF(5) ~NE. 0) GO TO 20 

Transfers control to statement 20 if an end-of
f ile is encountered on unit 5. 

If the IOSTAT= or END= parameter is not used in the 
READ statement that reads the end of file. the 
progr.am will be terminated before EOF can be used 
to check for end of file. 

The EOF function returns a zero value following 
read or write operations on random access files 
{files accessed by READMS/WRITMS). and also follow
ing write operations on all types of files, regard
less of whether an end-of-file condition has been 
detected; therefore, the EOF function should not be 
used in those circumstances. 

Records following an end-of-file can be read by I 
either issuing a CLOSE ·statement followed by an 
OPEN statement on the file or by using the EOF 
function. CLOSE/OPEN is the preferred method. 

The EOF function does not replace the END= or the 
IOSTAT= parameters in the READ statement. 

The EOF function is of type real. 

IOCHEC Function 

IOCHEC (figure 7-18) tests for a parity error on 
unit u following a formatted~ list directed, 
NAMELIST, or unformatted read. The value zero is 
returned if no error has been detected. If a 
parity error occurs, IOCHEC clears the parity 
indicator before returning. Parity errors are 
handled in this way regardless of the type of the 
external device. 

IOCHECCu) 

u Is the unit specifier. 

figure 7-18. IOCHEC Function 

Example: 

J=IOCHEC(6) 
IF(J .NE. O) GO TO 25 

Zero value is returned to J if no parity error 
occurs and nonzero if an error does occur· 
control transfers to the statement labeled 2S 
if an error occurs. 
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LENGTH Function and LENGTHX Subroutine 

The LENGTH function (figure 7-19) or the LENGTHX 
subroutine (figure 7-20) returns information 
regarding the previous BUFFER IN or READMS call of 
the file designated by u. The argument nw of the 
value of LENGTHX is set to the number of words 
read. The argument ubc is set to the number of 
unused bits in the last word of the transfer. The 
arguments nw, ubc, and value returned are type 
integer. 

LENGTH(u) 

u Is the unit specifier. 

Figure 7-19. LENGTH function 

CALL LENGTHX(u,nw,ubc) 

u 

nw 

ubc 

ls the unit specifier. 

Is the argument set to the number of 
words read. 

Is the argument set to the number of 
unused bits in the last word of the 
transfer. 

Figure 7-20. LENGTHX Call 

After an unformatted BUFFER IN on a 9-track S or L 
tape, the unused bit count parameter of LENGTHX is 
rounded down so as to indicate a whole number of 
6-bit characters. For example, a BUFFER IN of a 
23-character record returns a length of four words 
with an unused bit count of 54, even though the 
actual unused bit count is 56. 

If an odd number of words is written to a 9-track S 
or L tape by an unformatted BUFFER OUT, the record 
on the tape contains four additional zero bits at 
the right so as to be a whole number of 8-bit 
characters. If such a record is subsequently read 
by BUFFER IN, the length indication in LENGTH or 
LENGTHX is one word greater than the number of 
words originally written. 

LENGTHX can be used after a formatted READ to 
determine the length of the previous record prior 
to blank padding by CYBER Record Manager. The 
argument nw is set to the number of words in the 
record, and ubc is set to the unused bits in the 
last word. Actual record length can then be 
computed by: 

lO*(nw-1) + (10-ubc/6) 

For a file accessed by buffer statements, LENGTH or 
LENGTHX should be called only after a call to UNIT 
ensures that input/output activity is complete; 
otherwise, file integrity might be endangered. 

EXTENDED MEMORY 

The following subprograms are used to transfer data 
in extended memory. 
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MOVLEV Subroutine 

MOVLEV (figure 7-21) transfers n consecutive words 
of data between a and b. MOVLEV can be used to 
transfer blocks of data between ECS, LCM, or UEM I 
and central memory. The arguments a and b are 
variables or array elements; n is an integer 
value. The argument a is the starting address of 
the data to be moved, and b is the starting address 
of the receiving location. 

CALL MOVLEV(a,b,n) 

a Specifies a variable that is the starting ad
dress of the data to be moved. 

b Specifies a variable that is the starting 
address of the receiving location. 

n Specifies the number of words to be 
moved. 

Figure 7-21. MOVLEV Call 

No conversion is performed by MOVLEV. If data from 
a real variable is moved to a type integer receiv
ing field, the data remains real. 

Example: 

CALL MOVLEV (A, I, 1000) 

After the move, I does not contain the integer 
equivalent of A. 

Example: 

DOUBLE PRECISION Dl(SOO), D2(500) 
CALL MOVLEV (Dl, D2, 1000) 

Since Dl is defined as double precision, n 
should be set to 1000 to move the entire Dl 
array. 

NOTE 

MOVLEV of character data is not allowed. 

MOVLCH Subroutine 

MOVLCH (figure 7-22) transfers n consecutive char
acters between a and b. MOVLCH can be used to 
transfer characters between ECS, LCM, or UEM and I 
central meroory. MOVLCH can also transfer char
acters between two blocks of storage resident in 
the same level of memory, LCM to LCM, ECS to ECS, I 
or UEM to UEM. Both arguments a and b must be of 
type character; a diagnostic is issued if one, or 
both, is of any other type. 

Example: 

CHARACTER* 123,CH1(10),CH2(5) 
CALL MOVLCH (CH1(8),CH2(3),369) 

The last three elements of character array CHl 
are to be moved to the last three elements of 
character array CH2. Each element is 123 
characters long; therefore, the total number of 
characters to move is 3*123=369. 

7-19 



CALL MOVLCH (a, b, n) 

a 

b 

Specifies a variable, array element, or 
substring that represents the starting 
location of the character string to be 
moved. 

Specifies a variable, array element, or 
substring that represents the starting 
location of the receiving area. 

c Specifies the number of characters 
to move. 

Figure 7-22. MOVLCH Call 

CALL CONNEC(u~cs) 

u 

cs 

ls the unit designator. 

Is an optional character set desig
nator (applicable to NOS/BE only). 

0 
1 
2 

Display code (default) 
ASCII-128 
ASCII-256 

Figure 7-23. CONNEC Catt 

For a program run under NOS, any file can be 
connected to the terminal by the ASSIGN command. 

INTERACTIVE TERMINALS In addition~ the user can connect any file from 
within the program by using CONNEC. 

If a program to be run interactively calls for 
input/output operations through the user's remote 
terminal. all files to be accessed through the 
terminal must be formally associated with the 
terminal at the time of execution. 

In particular, the file INPUT must be connected to 
the terminal if data is to be entered there and a 
numbered logical unit is not designated in the READ 
statement. The file OUTPUT must be connected to 
the terminal if execution diagnostics are to be 
displayed or printed at the terminal, or if data is 
to be displayed or printed there and a numbered 
unit is not designated in the WRITE statement. 
These files are automatically connected to the 
terminal when the program is executed under NOS/BE, 
using the RUN command of the EDITOR utility of 
INTERCOM, or under the NOS FORTRAN subsystem. 

Under all operating systems, the user can connect 
any file from within the program by using the 
CONNEC subroutine call. Under INTERCOM, any file 
can be connected to the terminal by the CONNECT 
command. More information about INTERCOM is in the 
INTERCOM Version 5 Reference Manual and the INTERCOM 
Version 5 Interactive Guide for Users of FORTRAN. 
Under HELL07, for SCOPE 2, any file can be con
nected by providing a FILE control statement 
specifying CNF=YES. More information about NOS is 
in the NOS time-sharing user's reference manual and 
the reference manuals describing the interactive 
facility. 

Under any system, if a file specified in a CONNEC 
exists as a local file but is not connected at the 
time of the call, the file's buffer is flushed 
before the file is connected to the terminal. 

The following subroutines are used to connect and 
disconnect files from interactive terminals. 

CONNEC Subroutine 

CONNEC (figure 7-23) connects files to the terminal. 

Under NOS, if CONNEC specifies an existing local 
file, the buffers for the file are flushed (if it 
is an output fl le) and the file is returned. A 
subsequent DISCON for the file causes the connected 
file to be returned, but the preexisting file is 
not reassociated with the file name. 
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Data input or output through a terminal under NOS 
is represented ordinarily in a standard 64-character 
set. However, the user can elect to have data 
represented in an ASCII 128-character set (which 
provides the capability for recognizing control 
codes and lowercase, as well as uppercase, letters) 
by entering the ASCII comaiand. Characters con
tained in the standard set are stored internally in 
6-bit display code, whether or not the ASCII 
command has been entered. The additional char
acters which complete the ASCII 128-character set 
are stored internally in 6/ 12-bit display code if 
the ASCII command has been entered; otherwise, they 
are mapped into the standard 64-character set and 
stored internally in 6-bit display code. See 
appendix A. 

Under NOS/BE, if cs is not specified, it is set to 
O. If display code is selected, input/output 
operations must be formatted-, list directed, 
NAMELIST, or buffered. If either of the ASCII 
codes is selected, input/output operations must be 
either formatted or buffered. When a CONNEC speci
fies a file already connected with the character 
set specified, the call is ignored. If the file 
specified is already connected with a character set 
other than that specified, cs is reset accordingly. 

Data input or output through a terminal under 
INTERCOM is represented ordinarily in a CDC or 
ASCII 64-character set, depending on installation 
option. For these sets, ten characters in 6-bit 
display code are stored in each central memory 
word. As described above, a terminal user can 
specify from within a program that data represented 
in an ASCII 128-character set (providing the 
capability for recognizing lowercase letters and 
control codes) or an ASCII 256-character set 
(providing the capability for recognizing lowercase 
letters, control codes, and parity) be input or 
output through the terminal. For the ASCII 
128-character and 256-character sets, characters 
are stored in five 12-bit bytes in each central 
memory word. Characters in the ASCII 128-character 
set are represented in 7-bit ASCII code right
justif ied in each byte with binary zero fill. 
Characters in the ASCII 256-character set are 
represented in 8-bit ASCII code right-justified in 
each byte with binary zero fill. See appendix A. 
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Some devices (plotters and other gnphics devices) 
require data to be sent and received in full 8-bit 
ASCII mode. This can be done from FORTRAN by using 
the transparent mode capability of NOS and BUFFER 
IN/BUFFER OUT. Buffer input/output to a file of 
record type S should be used to send or receive 
full 8-bit data. See the NOS reference manual for 
details on transparent mode terminal input/output. 

Example: 

INTEGER 1(2) 
DATA I/0"0007 4007 4101 4141 4102", 
0"4142 4007 0000 0000 0000"/ 
CALL CONNEC (2) 
BUFFER OUT (2,1) (1(1), I(2)) 
IF (UNIT(2) .GT. 0 ) STOP 'OUTPUT DEVICE ERROR' 

This program segment outputs the first 12 bits of 
0007 to select transparent mode output. The data 
for the output comes next. Each 8-bit quantity is 
right-aligned in a 12-bit field, which must have 
the top bit set. The data is terminated by 12 to 
60 bits of zeros right-aligned in an output word. 

When data represented in either ASCII character set 
code is transferred with a formatted input/output 
statement, the maximum record length should be 
specified in the PROGRAM statement as twice the 
number of characters to be transferred (section 
6). Allowance should also be made in input/output 
operations for the fact that internal characters 
require twice as much space as external characters. 

DISCON Subroutine 

DISCON (figure 7-24) disconnects a file from within 
a program. This request is ignored if the speci
fied file is not conn~cted. After execution of 

CALL DISCON (u) 

u Is the unit specifier. 

Figure 7-24. DISCON Call 

this statement under NOS/BE. the specified file 
remains local to the terminal. In addition, if the 
file existed prior to connection, the file name is 
reassociated with the information contained on the 
device where the file resided prior to connection. 
Data written to a connected file is not contained 
in the file after it is disconnected. Under NOS, 
DISCON causes the connected file to be returned; 
the disconnected file name is not reassociated with 
the preexisting information. 

TAPE LABEL SUBROUTINE 

LABEL (figure 7-25) passes tape label information 
to the operating system (LABEL is recognized, but 
ignored on SCOPE 2.) Before LABEL can be used, the 
control statement that requests the tape for the 
job must specify that the tape has labels. LABEL 
should not be used with files accessed with CYBER 
Record Manager interface routines. 

CALL LABEL(u,labinfo) 

u Is the unit specifier. 

Labinfo Specifies the array for label in
formation. 

Figure 7-25. LABEL Call 

The value labinfo is the name of a 4 word array 
containing label information in the format shown in 
table 7-3. 

TABLE 7-3. LABINFO BLOCK CONTENT 

Word Bit Character Contents Default for Output Positions Length 

1 59 thru 0 10 File identifier None. Entire field must be 
supplied by the user. 

2 59 thru 18 7 File identifier continued None. Entire field must be 
supplied by the user. 

17 thru 0 3 File sequence number 001t 

3 59 thru 48 2 Generation version number oot 

47 thru 30 3 Retention cycle ooot 

29 thru 0 s Creation date (YYDDD) Todays Julian date. 

4 59 thru 24 6 Set identifier (VSN) Blanks (field can be blank or 
zero filled. 

23 thru 0 '• File section number 0001t 

tField must be display code zero filled. 
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Default output values are specified for a field by 
filling it with binary zeros. If any of the fields 
are improperly initialized, NOS generates an LX 
BUFFER/FET PARAMETER ERROR and aborts the job on 
output. For further information concerni.ng the 
fields, consult the appropriate operating system 
reference manuals concerning words 9-12 of the file 
environment table (FET). 

The actions that occur at the time of the LABEL 
call are: 

Passing the address and length of the user 
label block to CYBER Record Manager. 

Forcing a rewind on any succeeding open of the 
logical unit. 

The LABEL reference occurs before any access is 
made to the logical unit. If a WRITE subsequently 
occurs on the logical unit, the Record Manager 
routines write a label formatted from the LABINFO 
area onto the tape as a HDRl label. Or, when a 
close or endfile operation is performed at job 
termination, the routines write an EOFl label 
formatted from LABINFO. If a READ subsequently 
occurs on the logical unit, and a label is encoun
tered on the opening read or an EOF condition, the 
label information is reformatted and placed into 
LAB INFO. 

MASS STORAGE 

Mass storage input/output (MSIO) subroutines allow 
the user to create, access, and modify files on a 
random basis without regard for their physical 
positioning. Each record in the file can be read 
or written at random without logically affecting 
the remaining file contents. The length and 
content of each record are determined by the user. 
A random file can reside on any mass storage 
device. CYBER Record Manager word addressable file 
organization is used to implement MSIO files. The 
CYBER Record Manager reference manual contains 
details of word-addressable implementation. 

A file processed by mass storage subroutines should 
not be processed by any other form of input/output. 

The following paragraphs discuss random file 
access, OPENMS, WRITMS, READMS, CLOSMS, and STINDX. 

Random File Access 

A randomly accessible file capability is provided 
by the mass storage input/output subroutines. 
Random files offer the same advantages as direct 
access files (described in section 5). In a random 
file, as in a direct access file, any record can be 
read, written, or rewritten directly, because the 
file resides on a random access mass storage device 
that can be positioned to any portion of a file. 
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NOTE 

Direct access files should be used where 
possible because they are ANSI standard. 
However, applications requiring variable 
length randomly aceessible records must use 
the random file subroutines since the 
standard direct access file capability 
allows only fixed length records. Direct 
access files do not use an index; the disk 
addresses of the records are calculated 
using the record length and record number. 
Thus, an arbitrarily large record number, 
such as a social security number. could 
cause a file to be excessively large. For 
these files, the record ordinal should be 
used as the record number. 

To permit random accessing, each record in a random 
file is uniquely and permanently identified by a 
record key. A key is an 18- or 60-bit quantity, 
selected by the user and included as a parameter on 
the call to read or write a record. When a record 
is first written, the key in the call becomes the 
permanent identifier for that record. The record 
can be retrieved later by a read call that includes 
the same key, and it can be updated by a write call 
with the same key. 

When a random file is in active use, the record key 
information is kept in an array in the user's field 
length. The user is responsible for allocating the 
array space by a DIMENSION, type, or similar array 
declaration statement, but must not attempt to 
manipulate the array contents. The array becomes 
the directory or index to the file contents. In 
addition to the key data, it contains the word 
address and length of each record in the file. The 
index is the logical link that enables the mass 
storage subroutines to associate a user call key 
with the hardware address of the required record. 

The index is maintained automatically by the mass 
storage subroutines. The user must not alter the 
contents of the array containing the index in any 
manner: to do so might result in destruction of 
the file contents. (In the case of a subindex, the 
user must clear the array before using it as a 
subindex, and read the subindex into the array if 
an existing file is being reopened and manipu
lated. However, individual index entries should 
not be altered.) 

When a permanent file that was created by mass 
storage input/output routines is to be modified it 
must be attached with modify and extend permissions 
(append permission under NOS). Under NOS/BE and 
SCOPE 2, the EXTEND control statement should be 
used after the file is modified. Failure to extend 
the file can render it unusable. 

In response to a call to open the file, the mass 
storage subroutine automatically clears the 
assigned index array. The index array should be 
noncharacter to insure that it begins on a word 
boundary. If an existing file is being reopened, 

60481300 G 



the mass storage subroutines locate the master 
index in mass storage and read it into this array. 
Subsequent file manipulations make new index 
entries or update current entries. When the file 
is closed, the master index is written from the 
array to the mass storage device. When the file is 
reopened, by the same job or another job, the index 
is again read into the index array space provided, 
so that file manipulation can continue. 

Object time input/output subroutines control the 
transfer of records between central memory and mass 
storage. 

NOTE 

The ARG=FIXED parameter cannot be specfied 
on the FTN5 control statement if any de
fault parameters are used in the following 
routines. 

OPENMS Subroutine 

OPENMS (figure 7-26) opens the mass storage file 
and informs the system that it is a random (word 
addressable) file. 

The array (ix) specified in the call is automat
ically cleared to zeros. If an existing file is 
being reopened, the master index is read from mass 
storage into the index array. 

Example: 

DIMENSION I(ll) 
CALL OPENMS (5,I,11,0) 

These statements prepare for random input/output 
on the file TAPES using an 11-word (10 entry) 
master index of the number type. If the file 
already exists, the master index is read into 
memory starting at address I. 

WRITMS Subroutine 

WRITMS (figure 7-27) transmits data from central 
memory to the file. 
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CALL OPENMS(u,ix,lngth,t) 

u Is the unit specifier. 

ix Is the name of the array containing 
the master index. 

lngth Is the length of the master index; for 
a number index lngth ~ (number of 
entries in master index)+1; for a 
name index lngth ~2 *(number of 
entries in master index)+1. 

t ts the type of index 

0 File has a number master index. 
1 File has a name master index. 

Figure 7-26. OPENMS Call 

The end-of-data (for r=-1 and r=O) is defined to be 
immediately after the end of the data record which 
is closest to end-of-information. The first record 
written at end-of-data overwrites the old index. 

CYBER Record Manager operates more efficiently if n 
is always a multiple of 64. The r parameter can be 
omitted if the s parameter is also omitted. The s 
parameter marks a subindex record which may aid 
user utilities to distinguish subindex records from 
data records. 

Example: 

CALL WRITMS (3,DATA,25,6,1) 

Unconditionally rewrites in place of file 
TAPE3, starting at the address of the array 
named DATA, a 25-word record with an index 
number key of 6. The default value is taken 
for the s parameter. 

READMS Subroutine 

READMS (figure 7-28) transmits data from the file 
to central memory. CYBER Record Manager operates 
more efficiently if n is always a multiple of 64. 
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'' 

CALL WRITMS(u,fwa,n,k,r,s) 

u 

fwa 

n 

k 

Is the unit specifier. 

Is the name of an array in central memory 
or LCM {address of first word). 

Is the number of 60-bit words to be 
transferred. 

Is the record key; for number index, 
1 ~ k ~ lgnth-1; for name index, 
k = any 60-bit quantity except 0. 

Specifies rewrite 

. -1 Rewrite· in place if new 
record length does not exceed 
old record length; otherwise 
write at end-of-:<tata. 

0 ,' 'No rewrite; ·Write at end-of
·. data (default .value). 

} 

~ , . · R,ewrite in '.Place. Uncondi-. 
ti6nal reque$t;, fatal error 

' occurs if new record length 
excee~s ol~ record length. 

Specifies subindex f tag 

0 .· · Do not write subindex 
marker flag in' index control 
won:t {default, value). 

1 Write subindex marker ftag 
in index control word for 
this record, 

Figur~ 7-27. WRITMS Call 

CALL READMS(u,fwa,n,k) 

u 

fwa 

n 

k 

Is the unit specifier. 

ls the name of an array in central memory 
or LCM (address of first word). 

Is the numb~r of 60-bit words to be 
transferred. If n is less than the record 
ten9th, 'n words are transferred without 
diagnostic. · 

Is the ·record key; for a number index, 
1 < k < lngth-1; for name index, k = 
any 60-bit quantity- except ± 0. 

Figure 7-28. READMS Call 

Exampl~: 

CALL READMS (3,MORDAT,25.2) 

Reads the first 25 words of record 2 from unit 
3 (TAPE3) into central memory starting at the 
address of the array MORDAT. 
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CLOSMS Subroutine 

CLOSMS (figure 7-29) writes the master index from 
central memory to the file and closes the file. 
CLOSMS is provided to close a file so Fhat it can 
be returned to the operating system before the end 
of a run, to preserve a file created by an experi
mental job that tnight subsequently abort> or to 
perform other special functions. 

CALL CLOS MS ( u) 

u Is the unit specifier: 

Figure 7-29. CLOSMS Call 

:Since new data records can overwrite the' old index, 
·a-, file ~hich has had new data records added is 
, invalid unless the file is closed. (Under NOS/BE 
:'.an4 SCOPE 2, permanent files must also be extended.) 
,Jobs which might abort· before closing the files 
c.should use RECOVR to recover a11d terminate norm.ally 
:(that is,, STOP) to cause the files to be closed. 

1When using ·mass storage input/output subrout.ines in 
overlays, or segments, care should be taken to close 
;a f.ile before program termlnation. If this is not 
~possible, the mass , storage' input/ output routines 
~must reside in the (0,0) overlay or root segment. 
~This can be done by' including, a call to an MSIO 
!routine in the (0,0) overlay or root segment (the 
rcall need not be executed), or by using the LIBLOAD 
(contFol statement. ' 
r 
~Example: 

CALL CLOSMS (2) 

Closes the file TAPE2. 

STINDX Subroutine 

'.STINDr (figure 7-30) selects a different array to 
fbe used as the current index to the file. The call 
1permits a file to be manipulated with more than one 
.index. For example, ~hen the user wishes to use a 
subindex instead of the master index, STINDX is 
call~d to select the subindex as the current 
index. The STINDX call does not cause the subindex 
to be read or written; that task must be 'carr,ied 
out by explicit ·READMS or WRITMS calls. lt merely 
updates the internal description of the current 
index to the file.· 

Example: 

DIMENSION SUBIX (10) 
, CALL STINDX (3,SUBIX,10,0)

1 

• Selects a new index, SUBIX, for file TAPE3 with 
an index length of· 10 (up to nine entries). 
The records referenced via this subindex use 
number keys. 

Example: , 

DlMENSION MASTER (5) 
CALL STINDX (2,MASTER,5) 
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: > 

CALL STINOX(u,ix,lngth,t) 

u 

ix 

Is the unit specifier: _,, ,_ 

Is -the name of the array in 'central 
memory containing foe subindex, " :: 
(first word address~~:: · , ; , ' 

Ing th fs the length ot subin~ex;, for a , : ; , 
number index lngth' >:-; (numJ>enof ."~:»: 

, entries in subindex)+1; for ·a ·name_»·::~ 
'index lf!gt~ ·;?-2*(r_{urn~~t,. c:>f_ ;~ntries'.' 
in subindex)+1. , , : ',~ , : ~, · 

) _,_~:.i ~ ·~-'( ,{~- ', -.:ij 
'is Jhe: type 'ot s~binde'int !oh1itt~d,, , 
,t 'is ::~he sa~~· As ,t~~~--;~~~en,~;,'~~~;~, , 
0 , File has 'a number subindex. - ~j 
1 , File has ,:S name -subindex. " " 

i ~:j , )~ 

: Figtlre' 7-30. :,: 'sr~~o~\~'u, . "' _, 
' ( < > > '..t,,i ', ... : ~,.... > ' ~ , ', , ... ' J <, t,: > -, 

-, ~ 

,selects »a,'" new ind~x, 'MASTER,-.~ 'fto-ib·.: file· trAPE2. 
"with "an index , length, of :: 5":\ and , 'iU:aex » »t'ype 
uncJt,anged from l:he la'st' ind'ex used., - ~ 

Index Key Types 

Th~re are two, types",~£ index' k~y',: 'name and' ~umber. 
: A name key ,can be, 'any ,60-blt, quantity except, j-0 or 
-0. ' , A number 'key , must , be . '»a ,''.simple" po$i ti ve 
integer, gt-eater , than' 0 ano: ·less than.· or equal to 

)the ·length of ·the· 'index in words~, minus' ,'t:;' word• 
, The ·user selects "th~ type 'of key· by" the :'t' P,a.rameter 
of ;.the' OPENMS ·c~l~~·": ~he,·:k~y. type s:~1e~,;~/h'i.1",!fs 

.permanent. There is - no, wa:y t;o change the key t,ype> 
because of difference$ in the internal index s'fruc
.fore. If the 'user «should, '1na.dvertently' "at'te;ipt 't:o 
,reopen an existing:' !ile,, with •an , incorrect, index 
type parameter, ,the job :will be,· aborted.': -(~his 

: does not' apply to· sub indexes »chosen, 'by : STINDX 
calls; proper index type specification 1s: the sole 
responsibili~y of. ':the , user•) in addition.-'., }tey, 
types cannot be mixed within a file. Violation 'Of 
this restrietion' might result -10 'destruction ·of.· a 
file. · , ,,, : 

The choice between name and ·number keys t~ left 
.'entirely to the user., The nature of the ~pplica
tion may clearly dictate one type or th~. other. 
However. ·.where possible, the number key type is 
preferable. Job execution wUl be faster and less 
central memory space will be required. Faster 
execution occurs because, ,it is not necessary to 
search the index for' a matchlng key entry (as is 
necessary when a name key is used). Space is saved 
due to the smaller index array length requirement. 

Master Index 

The master index type for a given fl] e is selected 
by the t ,parameter in the OPENMS call when the 
index is created. The type cannot be changed after 
the file is created; attempts to do so by reopening 
the file with the opposite type index are treated 
as fatal errors. 
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Subindex 

The subindex trpe (:S.n be specified. i~dependently 
for eacl:\ subindex. A different subtndex name/number 
type <can l>e" 'spe'4ified by !nc;luding t,he," ~> 'parametet 
in the 'si.'INDX c~:ll. "'. If t is omitted; the index 
type remains' the ·same as ·the' current" index., - ,Inter"!' 
vening calls which omit the t parameter,,, do ~ot 
'Change ,the : most 'recent , ,explicit·; type, ·speeifica
tion.:·» The type· remains'. in" effec~t. µntil, changed by 

-a_:t10the!= STI~!- c,~u; " ,, 'J. · '", ·. , ·~ , · 

~ STINI?X ~~~#~~·t )"~~~~~':,: ~~~« ~: ~~;~~~~~- "·~~ index wpich 
'. alre~dy "',,e.xi's~:s·,, on, {l" ''.(He,.,;".: +he, u.~e:r ::sµst! « .e(l-sti:re 
"tha~ ;t~~;J,~:paiame.tef.'in. ~-, ~a,1+,., t9 a~· ·~"ii;s ~i,ng itid~x 
agree~s ':"with «tb~, :tip~,, of" ,;dte' ;,index·:·)n'7; .th~, file. 

, Correc.t subi~dex, type 'Specification" is ·:;the" i~sp,09".'.' 
~ibilfty: ,(\f < '~h~". 'us~; 'no,. eit.~or. mei,s,age ':ts > issue4 ~: >' " 

~ ; J ;~(;u;":'«::/) ~;,:,:; ",_->":~,: ::;,"~ :':',~~; •, '),": > ·: ', »":>: ,'~, ~7::' 
;Mu~t~,lev~l Fh~d:ll(f~¥!1* ':«·!,}.S,,:>,:,/''. ..;~'.>:~',", ,, '< , 

~<~. )' ) ); "' :. V ,> ; :: .. > "'...¥ :\ t«;A A,~,,'> ::1; ;-, _..,,., t ; ~ ( ("<:~\ : 
i When "a: ~1:l-~;, is :/o~ene(l , by~ an OPE~ ,,;0 call, ', ~he ~ss' 
~ st_or!i,e, ,.t:~~.t,i.~e~:, ~~lear·, the /:l,r~aY;: 's.P_e~if ied ,: ~,s :., the 
iindex are.a,, and ·_tf:, the call'' is< to' an 'exbting' file,, 
~locates 1."_tne:..-,f1ie'.: :'index»- and· 'reads:~tt, ·intd.}',the 
;a~rat:·, _.T,hi~(6~~Jt~s, th~".'lni:tlki' 'or' mas·~~r·· indexi.» 

[ Tli,e ~~~er,-~a~ "'.~~~~·~e- ·~~~~~ 1t·~·~na~,'.{~~~i~~<~~~b~~d~~s) 
[bY, ~llocating ~dd,t~:i.~nal.. in,dex,, ,array· ,~reas~' pre
_paring" the area »for'. uae 'as <'described . bel.Ow' ' and 
'Calling the." srrl,fux I SUbrQUtine tO indicate 'to the 
: mass ~torage <routine "the< location, length "and type 
'of' ~he subindex array. 'this_ process can be chai~ed 
'as .many_;_. times as: required~ limited only by the 
: amount"'. of central memory , space available. , (Each 
tac,tive subin?ex' _requires an, index array .area~) The 
pnass , stor~ge- ,'routine uses the sµbindelt »just as it 
;uses ·.~~e~ ~~t~r ·index; n~, ~is~inction > fs made. 
; < ( _') > , ' ' > ,¥' 

!A ·separate array space must ·be declared for each 
!'sub:ind~x; that . will , be in active ~se. Inactive 
! subindexes' can, o'f course> be stored. in the random 
:file as additional d~ta ~ecords. , 

f '-' ' t "' < 

~The· subindex is , read from and wr'i tten to , the f lle 
~by the standard READMS and WRITMS calls, since it l is· indistinguishable from any other data record,
~Although the master index array area is cleared by 
~OPENMS "when ·the'" file is opened, STINDX does not 
tclear, the ·subindex array area. The user must clear 
~the $ubindex array to zeros. If an existing file 
'.is .being manipulated and the subindex. already 
exists "on the file, the user must read the subindex 

. from the file into the subindex array by a call to 
READM,S before STINDX is called. STlNDX then 
informs the mass"· storage routine to use this sub
index as the current index. The first WRITMS to an 
existing file using a subindex must be preceded by 
'a call to STINDX to inform the mass storage routine 
where to place the index control word entry before 
the write takes place. r, 

If the user wishes to retain the subindex, it must 
be written to the ~ile after the current index 
designation has been changed back to the master 
index, or to a higher level subindex by a call to 
STINDX. 

The following examples ·illustrate the use of index 
key type. In figure 7-31, program MSl creates a 
random file with a number index. The program MS2 
adds two new records to the file created by MS!. 
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PROGRAM MS1(TAPE3) 
c· 
C CREATE RANDOM FILE WITH NUMBER INDEX 

c 
c 
c 

DtMENSION INDEX(11), DATA(25) 
CALL OPENMS(3, INDEX, 11, 0) 
DO 50 NHKEY = 1,10 

(Generate record in array named DAT A.) 

CALL WRIT!VIS(3, DATA., 25, NRKEY) 
50 CONTINUE . . . . 

END 

~ f>ft.OGRAM MS2(lAPE3) 
' ' ' 

MODIFY RANDOM FILE .CREATED BY PROGR.AM MS1 , 
NOTE LARGER INDEX BUFFER TO ACCOMMODATE TWO :NEW RECORDS. 
. . PIMENSfON 1NDEX(13), D.ATA(25)t MORDAT(40l . ' .. . 

· : . ·c.ALL. of>eNMsti, 1r·.i'oex; n.· o); · ·, ,-., .'·. ·: .. ·,: : ·:. ··· . ,. 
c ' .READ 8TH 'RECORD .FROM· 'f:ILE TAPE3 •' ' ' ' 

.. , . CALJ,:.. RJ:ADMS(3, DAT A, ·2~, 8)~ 
: '~ H < ' ' ' : -~:- < j v ' v\_ ~ > ' ' 

, • .(Modify ~rray 'nam'ed DATA.) 
' >,, , ,r , 

' f ' V ( ( ! )' ~ ~ 'VA ,; V 

'.. C . WRITE MODIFlf;p ARRAY, AS ~,ECORD 8 AT.END-OF~INFORMATION 
C . IN THE FILE . 

· ·CALL wRITMS(3,: DATA,,2s, :s> 
C · RE~O GTH RECORD.,."·', . , 

. CA.LL READMS(3~ DATA, 25, 6) .: 
,i , , , ,:, • , ('r ','/,"' ,J',,,'", , -,- ' 

(Modify<array) 
'',: 

c REWRt!,E Mpp1f1.eo ARS.7:\':f '1N PLACE ~s .·RECORD 6 
,, CALL WRITMS(3, DATA~. 25. 6, 1), , 

C ~EAO 2ND RECOfU) .!NTO LONGER ARRAY AREA 
CALL REAOMS(3, MORDAT, 25, 2), 
< • ' , ,v , ' , "t' ' ' <' • ' ' ' , ii~ 

(Add, 1S ne~ word~:~~; ar~~Y: ~.am~ MORDAT .r 
'-' ' , :>r<'v"'~A , ;. 

C IN-PLACE REWRITE.OF RECORD:2:·::fr"WILL DEFAULT TO A NORMAL 
C WRITE AT END-OF~INFORMATION SINCE THE NEW RECORD IS LONGER 
C . THAN THE OLD ONE, ANO f,fLE SPACE JS THEREFQRE UNAVAILABLE. 

' CALL WRITMS(l, MORDAT, 40, 2, -1) . 
C READ ·THE 4TH ANO 5Tff. RECORDS . 

CALL READMS('3;, DATA;·~25, 4) 
'CALL READMS(:~ •. AAO,ROAt, 25, 5) : 

(MOdify the arrays'named DATA and MOROAT.) 
' <' ,,' 't v ', ~,.,,,,.. • ... ' ,' 

c WRITE THE ,ARRAYS TO THi::"f,ILE AS TWO NEW' RECORDS 
CALL WRITMS(3, DATA, 25, 11} 
CALL WRITMS(3, MORDAT, 25;.12) 
END . . 

Figure 7-32 shows how program MS3 creates a random 
file with a name index. The key names are RECORDl 
through RECORD4. 

DEBUGGING. ROUTINES 

Finally,. in figure 7-33 program MS4 creates a 
subindexed file with a number index. The program 
uses four subindexes with nine records within each 
s~bin~~x, for a total of 36 record~· 

A number of miscellaneous routines for debugging 
are provided. , See section 10 for the description 
of additional debugging capabilities. 
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~R?GRAM -MS3(TAPE7): 

g CREATE 'A RAND'o'M FILE,
0 

WITH N>AME .tNDEX, 
"DIMENSION INOEX(9);:ARR~Yp5,., 4) » ,' 
, CHARACTER:REC1~, R~C2,~ ', /<- , , 

DATA REC1, ~REC2tRECORDt'.'RECOR02'/· 
CAL,L O~ENM${7)1NDEX~ ~""'1)' ! ''.-~\ '.7•' 

<' : ) > ')' ') : ) ( A >!- :~ ,,' ( - ,:- ' ~ () ' , 

>/ 

" ;:} <t..' ' 

'. ':_:: .;~(Ge~~;:~i{~;~ -i~- ~~rav>~~~~ .. ) . -,~: ' 
~" v' '<t)'j ~( ,),< ,',:v~-' .-<~ "1;,1" < '~:v~~:'''< 't > < >, < ~ ~> '( 

c' , WRtie: FOUR REtOROS l-o'~T~~"~{(e>j..ioTE 'itiAf» ~· < ' 

c , KEY:NAMJ:s·~.4Re-:R'i:colio1:."REc·oRD2, RECORD3, .AND· RecoRt>4 · , ,. 
, · ,_,-: ,:-,<:·cALL W'F.OYMSO;"ARR~Y(l, 1')~ 1s>RE~H:,.,..:c:« -,. - ·,.' , 
, >\'. ', cA,L~l WRtTMS{7/ ARRAV{1~ 2); js, ~EC2) '. ..';:" ,', , 

, ,,')", CAtt.: WfdtMS{7, ,!ARRAY(1, 3).~. 15-~:, tRECOR,03') ; ·/' :~", _,,} . , 
, >cAL,L WfUlMS(?,"'ARRAV(t/,4};,15" ,'RECORD4'} .1:;:· 

, ·:~-~· < ~-C, /· ·ci..o~J~~,!'~(t'.s_',. ,.:· ~ ,; ,: ,',, ,::· ;;·,':::-,.,,, r:·~,, , .? , < ':"" > , .: ;_·, > ::, ', <, 

, -: ,, ,,,,: ,';" ,-:CA~b CLQ,S~Sp), _' .', ',, 

« ' V ·:, ::,,,. .. : ,; ''. .; <~~· \:~~/-/: ' 'H ''. ':•" :~-: 

, -"P.R,OGRAt~'t ~S4JT APE~J "~<-" , , , , -"<, 
C , , GENERATE SUBtNDEXED FILE ,WITH NUMBER INDEX. : ,FOUR 
'c > 'SUBINOEXES.Wflt BE"use'D, WITH NINE DATA RECOAos'1N 
C .',EACH SUBINOf!.X~ FOR' A !OTA( OF 3S R'ECORDS ~ , 

, ,: , > .- ''blMENS'ION 'MASTER(5); 'sustX(10), ~ RECORD(50) 
'< : ' ~" ;·:' «,CALL OPENMS(2,'' MASTER,~,~5.~' or , : ' " ', > > 

, , .' :· . 00"10 MAJOR'= 1 4 .'' ~. ·0·" '." 

,, C ~\ CL,EAR]HE .SUB~NDEX AREA:'.·:·:::, __ ,' 
\.'' ,.;," ;'<:~,",00-20'1~110>. 

» . . ··--,: '1;:.:: », -:,-SUBl,X(tL,;,, 0 , ~.:.1 _', 
, ,»i:20'"' 'i· CONTINUE-. ": '· · v"' • , , 

< :~, > :·~CHA~G~:;JH~ 1,N,DE,X~ IN ¥~RRENT USE :TO ~suerx < « <' -~ » 
, , · . , , '"»·.,CALL STINOX(2,' SUBIX, 10} ·~ , , , · ' , :",',, c ,':GENERATE AND WRITE NINE flECOROS < :" < 

7 

H 

"' ,, ', "" _::t,OQ 30 MINOR, =,,:1 9 ".;:-' \, ,, 
"" ''"'y.:,»t:._: '":,·:,·'''i,,' < < 

' ,!;/ • >< < / + , <iv 

< < -;:: <. ,, ',/' , .. : "" > , >·" ': ,' 
c > -WRITE'A RECORD: ,_" « ;, < « ,, . , , ' 

• 

1 

• » ),c ::,·l/~CALL:, WRlTMS(21 RECORJ): 501 ,~JllNOR') 
, 30':, "'CONTINUE,» :. :,-'.- »... " . ,, , 

:. " a .. ~.~~HANGE BACK 'TO t..te;MASTER, INDE>( ,," . 
, CALL' STINDX(2, MAS"tER, 5) -· '., <, ,'- :·" 

,C , WRITE 'THE SUBtNDEX"-TO THE FILE 
c·ALL wfinMs(21 stislx, '10~ MAJOR, o. 1) 

10, CONTINUE "" «: > > 

C READ THE,5TH RECORD INDEXED UNDER THE 2ND SUBINDEX 
CALL READMS(2, sus1x; 10, 2) 
CA.LL STlNDX(2, SUBtXt lO} 
c'ALL REAOMS(2, RECQRD, 50, 5) 

. '(Manipulate the selected record as desired.) . 

END 

' > 

figUre .7:-:33 •. » Sub indexed. Fi Le With Number Index 

,,-_ 

<' - ' 

,, 
't;.,¥ A 
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DUMP AND PDUMP SUBROUTINES 

DUMP (figure 7-34) and PDUMP (figure 7-35) dump 
central memory on the OUTPUT file in the indicated 
format, except when the .ARG=FIXED parameter is 
specified. 

CALL DUMP(a,b,f[,a,b,f] ... ) 

a 

b 

Specifies the beginning of storage to be 
dumped. 

Specifies the end of storage to be 
dumped. 

Is a format. indicator that can be: 

0 Produce octal dump. 
1 Produce real dump. 
2 Produce integer dump. 
3· Same as 0. 

Figure 7-34. DUMP Ca~l 

CALL PDUMP(a,b,f l.ia,b,f] : .. ) 

a Specifies the beginning of storage to be 
dumped. 

b Specifies the end. of storage to be 
dumped. 

Is a format indicator that can be: 

0 Produce octal dump. 
1 Produce real dump. 
2 Produce integer dump. 
3 Same as 0. 

figure 7-35., POUMP Call 

PDUMP returns control to the· calling prog~am; DUMP 
terminates program execution. The maximum number 
of arguments for the triplet a, b, and f is 20~ 

For f values 0 through 3, a and b are the first and 
last words dumped. If 4 is added to any f, value, 
the values of a and b are used as the addresses of 
the first and last words dwnped within the job's 
field length'. The LOCF function can be used to get 
addresses for.the a and b parameters. 

STRACE SUBROUTINE 

STRACE (figure 7-36) provides traceback information 
from the subroutine calling STRACE back to the main 
program. Traceback information is written to the 
file OUTPUT. 

CALL STRACE 

Figure 7-36. STRACE Call 
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LEGVAR FUNCTION 

LEGVAR (figure 7-37) checks the value of variable a 
and returns the result -1 if the variable is 
indefinite, +l if out of range, and 0 otherwise. 
Variable a is type real; the resul~ is type integer. 

LEGVAR(a) 

a Is a real variable. 

Figure 7-37. LEGVAR.Function 

SYSTEM SUBROUTINE 

SYSTEM (figure 7-38) enables the· user to issue an 
exe~ution-time error message. 

CALL SYS'.fEM(ernum,mesg) 

ernum' ls the integer error number. A deci
mat integer value from 0 through 
9999. Error numbers used by the 
compiler retain the severity associated 
with them. Error numbers 51 (nonfatal) 
and 52 (fatal) are reserved for the user. 
If an, error number greater than the 
highest number defined.-in appendix B 
is specified, 52 it substituted. 

mesg Is the error message. Entered as 
character constant with the first 
character used as a carriage control 
character and not printed. · 

Figure 7-38. SYSTEM Call 

lf error number zero is entered, the ·message is 
ignored, the output buffers are flushed, and con
'trol is returned to the calling program. Each line 
'is printed unless the line limit of the OUTPUT file 
is exceeded, in which case the job is terminated. 

Example: 

CALL SYSTEM (3,'CHECK DATA') 

SYSTEMC SUBROUTINE 
SYSTEMC (figure 7-39) enables the user to replace 
the standard fatal/nonfatal error table with an 
enha~1ced error table. The error table contains 
specifications that regulate error processing. The 
error table is ignored for erroneous data input 
from a connected (terminal) file. 

In the error table, the first error corresponds to· 
error number 1, the second to error nwber 2 > and 
so forth. Each entry has the format shown in 
figure 7-40. 
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errnum Is th~ integer number-Jor which 
nonstandard,: recovery is to be im
plemented. The'- er,rnum_ ranges from 
O_»thro~gh ,9~99~_, If ~~e er:rnum is _., 
greater than th'&_ highest internal Ly 
defined errO'f':number~ error number 

, '~-2 "is' used •. 'It,c the,-_errnum is nega
t'Ne, ,SYSTEMC ,feturns jmmediately 
with no ac'tion. : . 

s~e~i·i~'~, :i's_ -a~::.in~~~'~r ':'~rray, ·-~ontaining er-
, ror processi,ng' ,specification in 
cof)se~utive<Lo,cations:,, · 

;, <-'.~~rd i' :,:'Fj~;':,~:1 = '~fa~~l:~, a',= nonfat at}. 

>nq~) ~:;:g~::r~~:.;~t.,'.,:,: e' .. , 

·~»i' ~9rd 4 ·, , Prjnt •limit'•) ,, , 

«:::,:·_'w~~~.' ~,,, ·~~~~,..:s~ec'i,fi~d-"-~·;;o/re~,~~~ry, rou--
, "•", !';. : "_ tine address·.:,, ~~~ · ' ' '" """~' 

,_ W~;d:,_6',~.:\',,,M~~:;i~1,m,;lf9Ceb~ack l t~if appl fcable 
", " ,:;~,to ,atLerr~rs;"";this,.rimit,··is 20, 

,,;"- ':.' ~ " i:mt'e~..:.Chi$')ged' by','a,,call to 
'« - , , ', 'sYSlfolEC'" .:,-_- ,, J, ·(., : , -

~ ~ A~ ~ ' ' V 's ,, ·: A ( j ~ ~: ( : 

l<'j "', ( :.: ,,"i(f ·<)'AA:,~:~::;" '<', 
-Fr~:ur~: '7'~39~ >',":-svsfer-1c'_"'ca'Lt , '· 

i > H }, ,,>H'·,,':'; -~·-:::,:~>>:,':/>><{~"" ,,:' ,,'." <~< 
I In :an'»overl_ay progJ:4ar;''',,if: SYSTEMC)is -not· ca:lled: in 
i,the ,,~o~oy~_oy,e1:l~y; :~he __ ,:,iout~,~~. ~m~iht ,n?t:;' be avail
, ab le " to : ltf-gh~r , lev~1 ~,--over la)'s,, '" : When , "SYSTEMC is 
! c~lled, 1from-' an, ;,~verlay '0-t' ,:se.8$ent' .:, it': must. reside 
! 10' the (O,O» 'ove:rlay:: or, 'tti~.rt-1;>ot ~~~ent.: ·',, · : 
I t-_ ,/ ',,,_' , ,,.. ~ » t, 3~ .. ·v\. $~- J. .. / •• \/·~,1·~~ ~~ .. -~~;·. --~- .:_, -, ,. ) ; 

t A, negative value ' for "any. '(ord", i~" the , ,spec-:ust 
indicates> that'_',the current value.' of, 'that spec'ific,a.:.. 
tion is 'not to 'Qe changed .. ,,, .A' user-speci'fied ~rror 

-recovery ~outine, activated. by a' call to·SY$TEMC can 
be-canceled by a subsequent' call with word S of the 
speclist set to zero~ ~, 

If SYSTEMc'" h~s be~~ ~~lle:d ~,"an error summary is 
is~ued , at ~ob termination _fndfca~ing: th~ 11umber: of 
times each error occurred since the first call to 
SYSTEMC. Figure 7-41 shows ,a standard error 

, recovery in a math» library routine and ho~ to 
. suppress »-err~r message 115. 

For, an error detected by a routine in the math 
1 i brary, a user-supplied error recovery routine 
should be a function subprogram of the same type a's 
the function detecting the error. For any other 
error,. a user-supplied error reco'l1ery should be a 
subroutine subpr~gram. The error recovery subpro
gram must not invoke any code during recovery that 

·was involved with the error being handled. For 
exampte, if an 1/0 related error is being processed, 
~I/O operations of any type must not be done, unless 
"the recovery routine is intended to terminate 
execution. ~_,. ___ :,_,_,, 

7-28 

When an error previously referenced by a SYSTEMC 
call is detected, the following sequence of oper;-
ations is initi.ated: , , · :.._ 

1. Diagnostic and,' tr,aceback lnforma!=,lon is 'prih~ed 
ht accorqaoce with the specHf:cation :fo-,",,~he 
pertinent,, er,ror table ' ~ntry. « ::·fbe > tracepack 
,inf9rmation >is terinlnatesl;, for ariy of the ,~ol-
lowing conditions: J, ,, ,, · 

I~ "" , , H , , ', 

· Calling routine"'.is,a"·p-rogram• "" 
' ' ~:; ( / ~ =~ )>$;,~)~A::,~( ,'<~' 'r(< ) < ':, Y ' 

• > Mci:d~um ~race back: ,frmit »1~ reached. 

. , .. · ~ ::~~c:~e~-.L~.~ii~.·~~ ~~~P1Ie~> · .. · 
' 2. .If the , SYSH~C » c'all 'r~f ereriq.e~" a "user-spec,iffed 
:i,,: .error~ , ·t:~~overy":, ro~tin~· :-,:~d-dress~- ··s'isTEMc,' 

"~" ·~ ·FORSYS=;:',:,aricf·-; the,, ro'~tirie :·a~t-e~t:i~'g" ,-the': ~rrot' 
>are, ,del~nk,ed ~ ~rom -}~~~ <:al_l_i~g ·chain," ~,u(";¢~e 

"' yser..:.supplied error;»reco~e~y,'rout~ne < i~ ent,~red,~ 

~ 3'.~~/~~f'. \~lie ::~·~~;}:~,:~;,~:r~~nf~~~rl~~ :~,i~;~~~'i ~: ~~,t~,~n~''.:>t: 
t._«~· 1 , ;the '»,routine·" 'that'_ cdled:,, the, ,rou~in'e{detect~,pa; 
F' \ 'tbeo.'.~ erroi: .. '.» 'An;«e,rror,,, BUJllDlary'.: is' . .P~i-~~~d:~: ~t_ ;,-J41~ 

~»~:~'>\~e~~J,n,~;~y~~~'~,_,: ,':: «;· »,: "- ·" , ''.»' , . >:\ ,:,i: '" -~~' _, ,:,;•;:":,r, 
!;4." ,If<' the ,''ert,Ol''" is', fat'l:tl, ,'<all" outp'ut ,buffers _are 
l' ,': -,~flUsne~f/ "al\ :~erro'r ,, suiiunaty''' ·is' 'printed' »;'a~d <the' 

~ ~-< 'job ·,,:~, :'' ~,~t~,,~:~.~ ,• , _- ': , :: , "· '_ . :'., ;, ~ __ : , ))t' ~, »',~:~: 
t If a ',nO,l}S,f;il'id<J,rd ,,,'r~COY~,ry a~<lres's,' is spe,cifJeg, ,' ip 
!"the , S):'STEMG can,; 'the · following , informat~on « :·in 
I table< ?-A is' available to.,~lie user recovery t~utine .. 
!,:;>~:,'. ', ,"' -"»;:,', / -,', -,,'_,' '«,"' , -''-"(:" 
~· .:1MeRrf susRou11Ne,:ANo NuMeRR"· , ",,: "' 

t:~~,NC~~-0·~, \,," ·r .,'., '"'~ "\ q, : _",",, ~·: • ,, ; _ , 

~ 'l'l:l;e LIMERR subroutine· (figure.~ 7~42) and. the NUMERR 
!~function'."( figure,» 7-43) 'enable ' the· user 'to 'input 
t dat'a 'without the" risk, of , tebnil\a ti on when 'ini.proper 
~1data: ts :encount,ered~ ,When',' LIMERtl ,_ is , use'f:\~, ,-, ~he 
~program does not, terminate ,when CJ,a_ta e'rro'rs 'are 
~eri,co~ntere~ until: the nqµiber. of :e~rors> o~cui;-rf~ig 
t'af'.ter' ,,'the> call exceeds the, ~,value >of> lim: ,l'he 
~ NUMERR function returns the number of ~rrors since 
~·:the last LIMERR call. The result is ~nteger. 

LIMERR can be used _'to inhibit job termination. when 
~"data is b~ing input with a formatted, NAMEL1ST$ or 
~list directed read or with DECODE statements. 'rt 
;,-<-opetates ·only when data is encountered that would 
ordinarily cause job termination under error :number 

~ 78 ("ILLEGAL DATA IN FIELD") or error number 79 
;,,( .. DATA OVERFLOW'~/· LIMERR has no effect on the 
~processing of errors in data input from a connected 

(terminal) file.· 

, LIMERR initializes an error count and specifies a 
' maximum limit (lim) on the number of data errors 
a~lowed before termination.1 LIMERR continues in 
effect for all subsequent READ statements until the 
limit is reached. LIMERR can be reactivated with 
another call, which will reinitialize the error 
count location and reset the limit. A LIMERR call 
with lim specified as zero nullifies a previous 
call; improper data will then result in job termi
nation as, usual.. 
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print frequency 
frequency increment print limit 

detection 
total 

user-specified 
recovery address 

print frequency By default, print frequency value is 0. If the value is changed 
to n by a call to SYSTEMC, diagnostic and traceback informa
tion is listed every nth time until the print limit is reached. 

frequency increment By default, frequency increment value is 1. This specification 
can be changed by a call to SYSTEMC if the call specifies 
print frequency as 0. When frequency increment is 0, diag
nostic and traceback information is not listed; when it is 1, 
such information is listed until the print limit is reached; when 
the frequency increment is n > 1, such information is listed 
only the first n times unless the print limit is reached first. 

print limit By default, print limit value is 10. It can be changed by a 
call to SYSTEMC. 

detection total Detection total is a running count of the number of times an 
error occurs. The final value is reported in the error summary 
issued at end-of-job if SYSTEMC is called during execution. 

F/NF 

A/NA 

This bit specifies the severity of the error: 1 indicates a fatal 
error; 0, nonfatal. The seventies of system defined errors 
are given in appendix B. All errors defined by the user with 
these numbers in a call to SYSTEM retain the specified 
severity. The severity of any error can be changed by a call 
to SYSTEMC, however. 

The A/NA bit is ignored unless a nonstandard recovery address 
is specified; it can be set only during assembly of SYSTEMC. 
When this bit is set, the address in an auxiliary table is passed 
in the third word of the secondary argument llst to the recov
ery routine. Each word in the auxiliary table must have the 
t:rr or 11umu~r in it~ upper i u bi is, so chat the aciciress oi the 
first error number match is passed to the recovery routine. 
An entry in the auxiliary table for an error is not limited to 
any specific number of words. 

user-specified 
recovery address 

This address is specified in a call to SYSTEMC. 

figure 7-40. Error Table Entry 

PROGRAM EXPECT 
DIMENSION IRAY(6) 
DATA IRAY/6* •0/ 

C SET PRINT LIMIT TO ZERO 
1RAY<4) = 0 
X = EXP(800,.0> 
X = EXPC-800.0) 

C CALL SYSTEMC TO INHIBIT PRINTING OF ERROR 115 
C AND START ERROR SUMMARY ACCUMULATION 

CALL SYSTEMC(115,IRAY) 
PRINT * 
PRINT *,'*****SYSTEMC IS CALLED TO SUPPRESS 'II 

+ 'PRINTING Of ERROR 115' 
X = EXPC800.Q) 
X = EXP(-800.0) 
PRINT * 
PRINT *,'*****ERROR 115 DETECTED BUT NOT PRINTED' 
END 

Figure 7-41. Suppressing an Error Message 
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TABLE 7-4. INFORMATION AVAILABLE TO 
ERROR,RECOVERY ROUTINE 

'Register Contents 

7-30 

Al 

Xl 

AO 

Address of argument list passed to 
routine detecting the errors de
tected by a math library routine. 

Address of the Flt for error 103. 

Undefined for all other errors. 

Address of the first argument in the 
list for errors detected by a math 
library routine. 

Undefined for all other errors. 

Addresa of argument list of routine 
that called the routine detecting 
the error. 

Bl Address of a secondary argument list 
containing, in successive words: 

A2 

Error number associated with 
this error. 

Address of message associated 
with this error. 

Address within auxiliary table 
if A/NA bit set; otherwise o. 

!n upper 30 bits, instruction 
consisting of RJ to SYSERR.j; in 
lower 30 bits~ address of trace
back inf onnation for routine 
detecting the error. 

Information in the secondary argu
ment list is not available to user
supplied error recovery routines 
coded in FORTRAN. 

Address of error table entry f o~ 
this error. 

X2 Contents of error table entry for 
this error. 

CALL LIMERR ( l im) 

Lim Is the limit for the number of 
errors. 

Figure 7-42. LIMERR Call 

NUMERR 0 

Figure 7-43. NUMERR function 

When improper data is encountered in a formatted or 
NAMELIST read (or in a DECODE statement) with 
LIMERR in effect, the bad data field ia bypassed. 
and processing continues at tbe next field. When 
improper data is encountered in a list directed 
read, control , moves tc> the statement immediately 
following the READ statement. 

NUMERR returns the number of error& since the last 
LIMERR call. The previous error count is lost when 
LIMERR is called, and the count is reinitialized to 
zero. 

Figure 7-44 illustrates the use of LIMElUl and NUMERR. 
to suppress normal fatal termination when large 
sets of data are being processed* When LIMER.R is 
called, a limit of 200 errors is established. The 
number of errors is reset to zero. After ARAY is 
read, NUMEll() is checked. If errors occur, the 
following statements are not processed and a branch 
is made to statement 500. Had LIMEllR not been 
called, fatal errors would have terminated the 
program before the branch to statement 500. At 
statement SOq, LIMERR. once 111.ore initializes the 
error count, and execution continues. 

125 

500 

600 

CALL UMERR(200) 
REA0{1, 125) (ARAY(I), l = 1, 1500) 
FORMAT {3F10.5, E10.1) 
IF (NUMERR( ) .GT. 0) GO TO 500 

CONTINUE 
CALL LIMERR(200) 
READ(1, 125) (BRAV(t), I = 1, 1500) 
IF (NUMERR( ) .GT. 0) GO TO 600 

CONTINUE 
CALL LIMERR(100) 
READ(1, 230) (LRAY(I), t = 1, 500) 
WRITE(2, *) NUMERR( ) 
READ(4, 127) (MRAY(lt I = 1, 500} 
WRITE(2, *) NUMERR( ) 

Figure 7-44. Suppressing Fatal Termination 

COLLATING SEQUENCE CONTROL 
SUBPROGRAMS 
Character relational expressions are evaluated 
according to a collating sequence, determined by a 
collating weight table. A weight table is a 
1-dimensional array. The upper bound of the array 
is 63 for installations using either the 63- or 
64-character set. The lower bound of the array if 
zero for installations using the 64-character set; 
the lower bound of the array is 1 for installations 
using the 63-character set. The value of element i 
of the weight table is the collating weight for the 
character with the character code of i. The 
character codes and graphic representations for all 
characters supported by the processor are given in 
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table 7-5. If c(i) and c(j) are characters and i 
and j are their respective collating weights, then 
c(i).op.c(j) has the value .TRUE. if and only if 
i. op. j has the value • TRUE. , where • op. is 'any of 
the relational operators. 

The value of a weight table element does not have 
to be unique within the table; ,.that is> several 
characters can have the same collating weight~ 

Collation can be directed by the fixed collating 
weight table or by the user-specified collating 
weight· table. The fixed table is predefined as the 
di.splay code weight table and cannot be modified; 
th~ user-specified weight table is predefined as 
the ASCII6 weight table and, can 'be accessed and 
modified by' .the program. The CS parameter on the 
FTN5 control statement and the C$ ~COLLATE compiler 
directive determine whether the fixed or user
specified table · cont'rols current · collation. The 
prede'fined 'weight tables· appear in .table 7-5. 

) < > ~ 

The ASCII. collating' seque~ce used. by the :·intrin.sic 
fu~~tions LGE, LGT, µ.E, and LLT is independen~ of 
both the fixed.,and user;specffied weight .tables .and 
is tb~r~fore una.ffected .by.., either _the compiler-can 
statement option _or .. the C~ ~~~~ dtr~~~~~e.~.- The 

intrinsic function INDEX does not use either 
collating weight table. 

A program can access or modify the user-specified 
weight table by using the procedures COLSEQ, WTSET 
or CSOWN. 

COLSEQ SUBROUTINE 
COLSEQ (figur~ 7-45) selects a processor-defined 
user-specified weight table •. 

The co~lating sequences that can be selected are: 

ASCII6 

.COBOL6 

DlSPJ,.AY" 

: ~TANDARD 

If STANDARD· is ,specified, COBOL6 values are used 
_when the. operating system is using the CDC graphic 
set;,., and .ASCII6 values are used when, th~ operating 
s_?'~_t.~m ~i~ ,~~!~IL~~e. c~~ _:4SCII subset. 

TABLE ·7.5 COLLATING, WEIGHT TABLES 

Octal Decimal·Weights " 
'•..,' Octal Decimal Weigh,t'~ 

'' CDC '· ,' CDC' Character Character .Graphic Code ASCII6 . ,COBOL6 .' Display . Graphfc Code ASCII6 .COBOL6 Display 
,_ : 

· oot,..- ,'v ') 

·"·- .'53 
,_ , .. 

: {s;olon)' '26' Q. 5 40 21 59 32 
. A' OL 33 ,',_,',25. <' t 6 41 22 60 33 : d « 

- B, . ·, 02 34 . ,;. 26;~ 2. " .1 T 4'2 23 61 34 " " c ., '03 ,35 ·,,27' ,, ,. 3 ' i'."8 43 24. 62' 35 ! 

D 04 36 28 . 4'' 
'" 

'9 '44 25 63 36 
E 05 37 'i 29. ,5, "< / '~ + < 45 11 15 37 

"F 06 ,, 38 30 •" 6 < .. 46 13 18 38 
G 07 39 31 ,, 

l· * 47 10 17 39 
H 10 40 32 8', I 50 15 19 40 
I,. «11 ,,'' .' 

41 .33 9' '( 51 8 21 41 
J. 12··, ~·42' ,,, < 35. 10 ".) 52 9 13 42 
K 13 43 36 11. ., ' .. $ , 53 4 16 43 
L 14 

'» 

44 37 12 " '; = 54 29 22 44 
~',, M 15 "- 45 38 < 

13 ·.:' ~:,; •, "',- .b~l ank 55 0 0 45 
" 

N j 16 46 39 .' 14' "' .. ((~omm'<i) 56 12 20 46 t 
f 0 ' 17 47 40 --, rs ., (period) 57 14 12 47 

p 20 48 41 16.' 
' :[ 60 3 5 48 

Q 21 49 "·42 ". 17 ' 
[ 

61 59 3 49 
R 22 50 ·43' 18 J 62 61 44 50 

·s 23 51 45" 19 % 63t 5 2 51 
T 24 52 A6 '20 :/ 64 2 23 52 
u 25 '53 47 21 ~ 65 63 4 53 
v - 26' 54 48 22 v 66 1 34 ~ 54 
w 27 ' 55 49 23 A 67 6 6 55 
x 30 56 50 24 t 70 7 7· 56 
y 31 57 51 25· ' 71 31 8 57 
z 32 58 52 26 < 72 2$ 24 58 
0 33 16 54 27 > 73 30 9 29 
1 ,34 17 55 28 s 74 32 1 60 
2 35 ... 18 56 29 ? 75 60 10 61 

·3 36 19 57 30 -, 76 62 11 62 
A 37 20 58 31 ; (semicolon) 77 27 14 63 

trn installations using the 63-graphic set, the octal character code 00 does not exist, and the weights 
in the ASCII6 and COBOL6 tables for the octal character code 63 assume the corresponding weights from 
character code 00. 
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CALL COLSEO(a) 

a 
v, z v, 

Is .a ·~hara,~ter ~~pre~siOri' who~ ~at~e -~~;~,.any,' 
trailing blanks ate rem~Ve!J is· one, of tfle:'y.a~~, 
ASCP6, COBOL6, PISPL,AY;, or $TAfl{DARPr''"' 

< ) ,. '( , A ( ~ , , )A ', V ,., , , , 

~. 

f ; 9ore 7-45~· ··,,c?~s~q ·c'~t L, 
~ , v <, 

; ', 

A 1•' '-:~: ' f\ t :;;.... ~ f",v_: .: ,"' 
' '.',,fjgure 7·,;,,46,._'.,.«wtsn tall·">.:,,· , , 

< < <\/' >< : <)',> >, ( ' ' :,, < ,., jv<, <,' ( 

" ,, ,' 

'lf "irt<l is.:,~ ~~ai:ac~~r' '~~pre.ssion; wlt:h' val~e·:.c",: .the 
"demt!µ~ , Of 'the 'w-ei3ht,_ ·.table, , indexed ,;, b.y.: the ·:~clJ4t..i. 
.tlc tfft· ~<>de", ()f «' c · is_ replac4:!d " with ·"wt;. ~f in~"; ts;.:ali 
integer . ~'Xpresstoth ." the'· weight :c table' 'ete'oie1r1;·, 111~ 
de·x~d by, iµ4 .is reP,_faced _'wit,~ Wt~ " , ' , ,. " ",. ,, ,;~"» 
;: "/ /;, <> J,> A /"' (~/)_.,<-« >/A A ,, ~ ,- ) J A j-:: V .,P?.s< 

', ,, -;' ·~· 

CSOWN SUBROUTINE 
/y, >., 

CSOWN (£ igure . 7-47) specif ie~ a partial collating 
sequence. 

CALL CSOWN(str) 

. str 
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Is a character expression of length 1 through S 
inclusive, with a value of the form: 

c( 1 )c(2)c(3) ... c(n) , 1<n~S 

No c(i) can equal c(j) unless i ?quals j. 

Figure 7-47. CSOWN Call 

,CSOWN explicitly .-defines the, weight, ,table elements 
,for , the n _ characters and then sets all other ele
'ments ,to zero~(.: For ·i,,from l, ·to :n,, the: element p(i) 
Of .~h~ user-specified weight table , i:S . set to i-1, 
·whe:re«lf(k) ~is,,' t~e c~aracter ··~ode-' of~ c(k).,, , ' 

,,. v ,, » : -~,, :'' __ ;'.r:.,.,:,,-::~-;-),;.: :~_,-~ _,_ , ::j;,'>,, , 

),_ ,- -,, ( -, /-:'~:<',?'',,'- :'·:-:;~<.,!,,~: ,t ~-,.i-

·STATIC LOADiNG OPTION 

• :.:~£ 2~~1~:.:f;±:'. re~~~~t~ons on;. ·· 
,-, ''.,t!te ,use Qf'. ,~~~-Si·~:rip«op'don'.~ «:,," :., ' , 

"M;~~i~~ ;:~~~~i,~:~-~:~}:~·~:j~~~~~'.: ¢~~·:,·b~ '''i?id~d '. ,st~ti • 
"cauy « w\\en,: 1~oiPiQ1,\~--~ry- ·~n'tl'g~i: ': i~ ,fiot, U8ed )' · <ir, 
:d,Y,na~~c;._any·:.;e<;:l?P•t'."·: .~•tc _loa~~n$·,: .J,s, ':t_he, pre;.. 
>;f.e~ed·::~et)\~:s~ :~'>~·~·j;t'.: g!yes, "'~h~ ·:.ao-re, -efJic'i~t, 
:~~~~ :·f>(~~~,~~:~:~~~:~.{~~~W/::.{:,~·~·~:~,,:··: ·"":·:\: ·:?~w '· ,_ .:>"~.:, -:·: -
~~we~.ef,« 1J:rii~~:l~a~~~ ... :. 1• .not .. compatJh~ ¥ftn::,~~1~ 
f.·type4.>.ot: ,Pf,.oa~:&~~~~,~~i:~~~" e:~:tilr,~~,,, ::~ ~ P,r~graur, "that. 
>overi1'0.ex~'s ;"b,la.~'l<:··qowaon:)n~t ·use": &t.ati·c· loa.;ling -to 
~pr~v~~,~~~:~Y.:::· ~~·~'¢¥:~:~"·~~-i~/ -: ~- ~:P,r~~a111 : ~nvQlv..; 
~i~g ~t•e~~tf~l~-~ ~~r•A~~~', )1ppl~~t~9~: :mgb't _,find' 
Stfle ~~•t: ·. 6J,; '='tJl~~ ·:r~ft,~1tl)Y.autc . .Loaae'F ·to be· p'r<>bib'i-: 
~·ti_,;e;~; ,_ tn ·t\leseJtb.e±ii'ri<ies, >th.'e ST;ATJC «option':-' should 
,~b:\:.i~~::<F,«. :~~-: ->~~ ._::c ,~_.>:~~ .. ;L:.,,,,,;i;~;,.~,, ~:'\:, ''.· ~ ,~-~:·. " .. -.. :~·~;~-:-~:, :'- ,,, -
~~e·.- ~~f-1;,lC: ~pJ;~on,.).s';«ayail~~le ·on' -~OS,:·'NQSf~E;- ·1and 
~SCO~E, '-2~ ;·>The« 'use of. tJte" t'e:rinS, capsu!e· ~no '~YltER 
tB.i6.~);>d, MSn~g~f- ,~Q'es>nQt. apply "t;t{ '$COPE,.- 2\i·" llOW-eye'r' 
~alle' to' tb~{: 'sn.nx ·;, subroutine8(, '41.l;e' ::~eq\iired->to 
~1n~~'l>~~·'.,'Cc)11111l'?~ ~M&liiory~ ~nager·: ope:raei'On 'on soo~i,:2~_ 
P. ':. z: ;7;- ~: ~~: : , ,, ~:,:' ~ ~: "~L,, ,, "._~) \~~'r' <r ,~i':: ~. ~ v , ' ~~f-v ~ ) 1 

~1~,,;~~: ~qe·' STATIC opti'O·n; .:the."_us~r ·must.~,,:·:· 
~:· ',,f:'v,,;', :>;: ,',, ',")/ ,'L,',, , <:~,,,-~~~'A.'~;'·•~~,~~\:"~,1;1<, ~. 
tr : : :~<'.~~~if~ ,:ehe •in-:·'.Progr.am ~ith' ~-th~< STATIC -option 

, '. .AlJ.~~'i;f~~~;:~,. on -::,~t~e,~:~:F'J'.~~.' eonb~ol':·: _state~ent., 
": "(-Subro~~~es c~_n ,~:i,.so- ·be _compi~e~ ~y- ;us,in~ ''t:his 

, c>p:tto'n-. ·.bttt it ll:l not,essential .) , "«- :, -: -- . , :-

~i~iH~: ;~1lp~ :~~ ~ ~~~{on .itlje P~B411 
< I < < .. , > ~ // > {, A,'" ~'- ;' i 

"~ri·~~,;:,'t~({,:prog'~~~- :.'~tth , cal'.'18 'to: :~11 "STLxxx 
routines ,;.-appropr;Lat~::f9r the types,: ·o,f inpu~/ 

, output· in ,the p'rograui· > , ,, ',; , 

~~~·;"iiiii~~~ ';;·io-~i-~£.,'. the program. requires ,the ·speci
''flcatioi( of "which- CYBER Record Manager capsules Are 
l'to";be', included. This· specification is 'accomplished 
; thr9ugh :">; './: , · · , 
!J .! ~ </ ,t; }> ~ > ,.. : , ~1 '1 : » 

,:.A: :refer~nce" "to 'one · of the STLxxx subroutines 
,~v,, ~~Upplied by 'the FPRTRAN 5 library~ 

,- , \', ' 

The ,us~ of , the ,FILE statement USE parameter in 
conjunction . with a , LDSET(STAT=logical file 
name) directive. If INQUIRE or OPEN statements 
are, in the program, this specifleatlon cannot 
be used. This specific<jition also requires at 
least one call to a STLxxx routine; otherwise> 
CMM will be loaded. 

The use of LDSET(USE=STLxxx/STLyyy ••• ) to 
include required capsules. This specification 
is included through batch mode or a procedure 
file. It can be interactively used under NOS 
only. 

The STLxxx subroutines supply only those c;apsules 
required f~r the default file attributes of a 
particular input/output operation. 
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During program execution, each STLxxx subroutine 
referenced immediately returns co~trol upon invoca
tion. References to STLxx.x subroutines are made' 
solely for the load-time effect of the LDSET direc
tives contained , within them. The execution of 
these subroutines is not required. 

In an overlay or segmented environment, all STLxxx 
calls should be made within the (0,0) overlay or 
root segment. 

Necessary FORTRAN error processing capsules are 
also loaded by any referenc~ to a STLxxx subroutine, 
which in turn force loads the STLERR subroutine., 

Table 7-6 describes the STLxxx subroutine names, 
the input/output operations requiring them, and the 
supported file orgauization (FO), block type (BT), 
and record type (RT) applicable to each routine. 
A11 STLxxx subroutine names are described to pro
vide complete documentation, but only STLERR need 
be called for SCOPE 2. 

TABLE 7-6. STATIC CAPSULE LOADING ROUTINES 

Subroutine Name Required by 

CALL STLBAl< 
(Backspace) 

' CALL STLENF 
' (End file) 

!~ ·~, CALL STLERR 

IJr", (Error recove,r~) 

CALL STLIB t ,, 
,, :(Input' Bi.nary). 

0 

/ :' -CALL STLIBU 
«.l,~pU.r, Bµf'i,~red) , , ,. 

1x, I' ' > ' 

I':' ·cA'.~, sti{c6': . 
·:~·:1 ;•,,(IT). put, poded) , " 

:,.' ,,:. citJ~, ~·~t1;~;; :::" , "",: , ,.. '.. 
:'' '. , (Input Direct' Aceess, Binary), 
'i 'l, ',} ,,, I, 

CALL STL!DC 
(Input Dire~t ~~cess Cod~d)' 

CAL~ STLINQ : 
,(Inquire) 

CALL STLOBI 
(Output 1Hnary) " 

CALL STLOBU ., 
~Output Buffered) 

. CALL Sl'LOCO 
'(Output Coded) 

CALL STLODB 
(Output Direct Access Binary) 

CALL STLODC 
~ (Output Direct Access Coded} 

CALL STLOPE 
(9pen) 

CALL STLREW 
(Rewind) 

CALL STLRMS 
(Random Access ~ass Storage) 
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Sequential' BACKSPACE 

Sequential ENDFILE 

\ 

All static jobs to omit CMM 
! 

~equential Unformatted READ 

Sequenti.~l BVFFER IN 
1, <' 

,_ 

:~equential Formatted. List Directed 
,_and ~amelis.~ I~put · 

Direct Access Unformatted Input 

Direct Access Formatted Input 

\ 

Expllci.'t INQUrru{ ~tateme'nts 
,s _, ) < 

,, 
-" 

Sequen~i::il ~!>formatted Output. 
< ' ' 

Sequential BUFFER/OUT 

Sequentiat.Formatted. List Directed 
and Namelist output 

Direct Access Unformatted Output 

·Direct Access Formatte4 Output 

Explicit OPEN Statements 

Sequential REWIND 

Ran<lom Access 1/0 Routines 
(OPENMS. etc) 

Supports 

FO BT RT 

SQ I w 
c z 
c s 

SQ I w 
" c z 

c s 

Force load FORTRAN error 
recovery capsule 

SQ I w 
f 

SQ c s 
-

SQ c z 

WA c u 

WA c u 

Force load INQCAP from 
FTNSLIB 

SQ I w 

SQ c s 

SQ c z 

WA c u 

WA c u 

Force load OPECAP from 
FTNSLIB 

SQ I w 
c z 
c s 

WA c u 
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FORTRAN 5 INTERFACES 8 

FORTRAN programmer can access several different 
system and product capabilities through calls to 
interface routines. Some of these capabilities, 
such as the data management products, can be used 
only if the product is available at the installa
tion; others, such as the direct calls to CYBER 
Record Manager, are always available. The capa
bilities described below are not necessarily part 
of the standard FORTRAN product and might not be 
available at all installations. 

Calls include interfaces to: 

Permanent File Commands 

Under NOS, permanent files can be manipu
lated within a program as they can from 
terminal or batch job commands. 

CYBER Record Manager (CR.'1) 

CYBER Record Manager includes Basic Access 
Methods (BAM) and Advanced Access Methods 
(AAM). BAM can be called directly to create 
files with sequential or word addressable 
file organization. AAM can be called 
directly to create files with indexed 
sequential, direct access, or actual key 
file organization. AAM file records are 
accessed randomly by primary or alternate 
keys. CRM also includes utility routines. 

Sort/Merge 

Records and files can be sorted or merged. 
A program can interface with Sort/Merge 4 
under NOS and NOS/BE, with the similar 
Sort/Merge 1 under SCOPE 2, and with Sort/ 
Merge 5 under NOS 2 and NOS/BE. 

Common Memory Manager (~) 

Common Memory Manager allows a program to 
manage memory directly during execution. 
By allocating arrays to memory blocks, a 
program can better utilize field length 
under special circumstances. 

COMPASS Assembly Language Subprograms 

Subprograms written in the COMPASS assembly 
language can be assembled at the same time 
as FORTRAN language program units are being 
compiled. The COMPASS module must use the 
FORTRAN calling sequence described in this 
section. 

8-Bit Subroutines 

Data in ASCII and IBM 8-bit format, rather 
than in the 6-bit format used for internal 
CDC files, can be converted and manipulated 
through these subroutines. 

CYBER Database Control System (CDCS) 

CDCS is a data management system that con
trols, monitors, and interprets data base 
requests from a FORTRAN application program. 
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Information Management Facility (IMF) 

IMF is an information management system 
that describes, organizes, and controls 
information. A FORTRAN program accesses 
the system by means of a implementation 
language statements that are precompiled. 

Queued Terminal Record Manager (QTRM) 

QTRM is a simplified means of accessing the 
AIP portion of the Network Access Method. 
It allows one program to communicate with 
other terminals and programs. 

Transaction Facility (TAF) 

TAF is an application program that allows 
processing by individual transactions 
rather than by complete programs. It uses 
the Network Access Method for its terminal 
input/output. 

PERMANENT FILE INTERFACE 
The subroutine named PF allows a program to issue 
many of the permanent file commands that can be 
issued from a terminal or from a batch job. It 
also allows the program to take control of error 
processing. 

The PF subroutine is available under NOS only. 

The interface with the NOS permanent file system is 
established through a single subroutine. The first 
parameter of the call specifies the particular 
permanent file operation. The possible operations 
are: 

DEFINE 

Create an empty direct access permanent 
file. 

ATTACH 

SAVE 

GET 

Assign a direct access permanent file to 
the job. 

Retain a copy of a local file as an indirect 
access permanent file. 

Retrieve a copy of of an indirect access 
permanent file for use as a local file. 

APPEND 

Add information to the end of an existing 
indirect access permanent file without 
retrieving the file. APPEND cannot append 
data to direct access files. 
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REPLACE 

Purge an indirect access permanent file 1 

and replace it with the copy of a local 
file on mass storage. 

PERMIT 

Specify that another user can access this 
private file. PERMIT also changes the mode 
in which another user can access a semi
private file. 

PURGE 

Remove the named files f r0tn the permanent 
file device. 

CHANGE 

Change certain characteristics of a perma
nent file. The file need not be assigned 
to the job. 

Before issuing a call for the permanent file com
mands SAVE 1 REPLACE. or APPEND, the program should 
execute a 'REWIND, ENDFILE, or CALL SYSTEM(0,0) 
statement for the file. These statements ensure 
that the buffer is flushed and the entire local 
file is retained as a permanent file. 

PF CALL 

The PF subroutine call has two types of parameters: 
the mandatory ones that must appear in the order 
shown, and the optional ones that can appear in any 
order. There are three formats for the PF sub
routine. depending on the operation requested. 

For the APPEND, ATTACH, DEFINE, GET, REPLACE, and 
SAVE operations, the format of the PF subroutine is: 

CALL PF ('command' ,'lfn' ,'pfn' 
{(keyword' ,'value' , ••• ,'keyword' ,'value']) 

For example, to use permanent file MYFLE in the 
program as the file associated with local file 
SOURCE: 

CALL PF('GET' ,'SOURCE' ,'MYFLE' ,'UN', 
'A23456','PW' ,'XX') 

The first three parameters (command, lfn, and pfn) 
are required: 
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command 

lfn 

Operation to be perf armed, specified as a 
string of characters. It must be one of 
the permanent file commands listed above. 

The name of the local file to be processed. 
It is specified as a string of l through 7 
characters, as a variable, or as an integer 
representing the FORTRAN unit number. If 
lfn is an integer, the lfn used is TAPEnnn, 
where nnn is the integer value converted to 
characters. If lfn is all blanks or zero, 
lfn is assumed to be the same as pf n. 

pfn 

The name of the permanent file to be proc
essed, specified as either a string of l I 
through 7 characters or a variable. If pfn 
is all blanks or O, pfn is assumed to be 
the same as lfn. If no optional parameters 
are specified, pfn can be omitted and pfn 
is assumed to be the same as lf n. 

For the CHANGE operation, the format of the PF sub
routine is: 

CALL PF ('command' ,'pfnl' ,>p£n2' 
{,'keyword' ,'value' , ••• ,;keyword' .'value')) 

The first three parameters (command, pfnl, 'and pfn2) 
are required. The pfnl and pfn2 positions specify 
the old permanent file nam.e and the new perm.anent 
file name, respectively. 

For the P~IT and PURGE operations, the _format of 
the PF subroutine is: 

CALL PF ('eommand' ,'pfn'. 
{,'keyword' ,~value' , ••• ,'keyword' ,'value'}) 

The first two parameters (command and pfn) are 
required. 

'lb.e options -for a permanent file operation can 
appear in any order after the required parameters. 
The options are specified by paired k.eyword-and
value form. so that unwanted options need not be 
addressed: 

The keyword is the first parameter of each 
pair. It must be a character constant, char
acter variable, or character expression. 

The value is the second parameter of the pair. 
A comma and the value parameter must immedi
ately follow the keyword parameter to specify 
the value for the keyword. All values must be 
specified as a character string or a variable 
containing a left justified character string; 
exceptions are the return code variables as 
noted below. 

Table 8-1 lists the options that can be specified 
for each of the commands. If an optional, parameter 
is not specified in the subroutine call. the 
default is the same as the corresponding parameter 
for the NOS permanent file command. (See the NOS 
reference manuals for details of permanent file 
operations.) However, NA has a different result in 
the subroutine call, and several other parameters 
have no parallel in the control statements of a job. 

If the PF subroutine is called twice in the same 
program unit with a different number of parameterst 
an informative diagnostic is issued by the compiler. 

Meanings of the options of table 8-1 are in table 
8-2. 

ERROR PROCESSING 

The result of an error depends on the source of the 
error and the processing selected by the NA, RC/RRC, 
and UP keywords. RRC has the same meaning as RC 
except the value returned is real. 
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TABLE 8-1. PF SUBROUTINE PARAMETER$ 

Parameter Append Attach Change Define 

lfn x x nfn x 

pfn x x ofn x 

I UN I' 'Un' x x 

'PW', 1 psivd 1 x x x x 

'PN', 'pn' x -x x x ,. 

IR I' 'r' x ·:'¥-·- x x 

'RT I' 'ignr' x 
,t v.., - IS I~ 'S' 'CE' 

,,, 
1 MR 1

• ~~~: 

'M'' im_' ,, X' x -'" x 
" 

+ .. 
l SR I' 1 sr 1 ..; ·' x X, » 

·ss·, 1ss 1 
,-.'s-?, 

_: x 

I BR 1 , 1 b'r 1 ·- x -X .'."· 

,, 

. 'PR', 'pr• -~ < 
.. i..- x 

·:i CT I, 
,, 

'ct' .,, - ' -
·19-~~· -

1 NA', 
j 'A ( 

x 'S 
,,i. 

·'I u~ I~ '»i gnr-'_·,., "X .x 
~ ':.. f' 

,,..,,: 
,•> 

uc~: ·;" ucw :~~ .~ 
, >~;, ~ ,, 

.:'. 1,Rc' , : r or,, ·x 1 7 x 
,, :: (RR,C' '."re '" .!<" 

' ,<;... ' :, 'j v 

:;-«' 

/J,':i» 

> ' > ~v 

x _Cqmmancf pa:~'~et~r i_s 'valid for this operation ·. 

~~~ ,' 

' · 'nfn 

, Not ·applicable ~r'has no effect 
, r 

New permanen~ file name 
,,'' 

ofn ·Old permanent file name 

1 CE 1 
• This value clears the error file code 
'"'· 

1 MR 1 This·value ca~ses master device residency 

These keywords work in combination: 

Neither NA nor RC/RRC i$ sp,ecified-

If the operat~on is successful, the program 
proceeds as usual. If the operation fails, 
an error message is written to the dayfile 
(or terminal) and the progr.a~ aborts. 

Only RC/RRC is specified-

If the operation fails, 
return code is returned 
variable. 
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the 
to 

appropriate 
the RC/RRC 

t 

Get 

x 

x 

x 

x 

x 

x 

"'. 

,,-

~x 

'X 

x 

,, 

Permit Purge Replace Save 

x x 

x x x x 

·x x x 

x x x 

x x """ x X, 

X, "x x x 

u. 
"' 

" 
~S!":-

.:. 

x x 
< :~ 

"': x 

' }~ x 

1 ~· ·--
r~ ~, : :,,J 

x 'X x 

x x 
"1''1 ' t» '~ «'A 

« 

·-' ,-v"( t• r, x 

,X x x 

lf the file '·is unavailable on an ATTACH 
operation, (for example> some otner job is 
updating _the file), the job is swapped out 
and swapped back . in when the file is 
available. 

Both RC/RRC and NA are specified-

If the operation fails, 
return code is returned 
variable. Control th~n 

program. 

the appropriate 
to the RC/RRC 

returns to the 
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'' ,,, 

'Keyword 

< ', 

/ ,, 
I BR~.:' ,:, 

' ~), 

,.,: ~/ ... 

'!:$. <' 

"., •pw·-~:, 
>,., '' ... 

'PN 1 

.:"' ,, ,'z. 
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I' ~ 

•Re' and 
1 RRC 1 

< j 

,'r' 

re 

's' 

, . ·0~~1·c~""tYPe:· ~~>~h{~tJ ,~h,e J>~r~a~~h~,,~i1~~-:,~<£~·~~·es~\« 
, -;.. ' v s ' v ,r,. ' ;,;:- ,. J Y " ' >' ) / ,,."'' ;, ': , ' "" 

','DE'. \01 i I'.'' 'DJ'i'!"~: t I old/:_:::ioL'i'• ... I DMf'. ·:-';'oqf1 .·or 1DP I 
.. :-. <' ' .! • ·' ~ ... ' ' .. ::: ' ' ' '' ( ,/ ~ ~. f ' ' ) , 

Vadable:'fo ,which' an« :error,:d»d~/ .w' ;eiurne~f:, RC' spec Hies an< integer var.jab le; 
RRC ,_a real variable'.,, See Er~or.:Prbcessi.ng'.,below: ',, 

' ' • < < <. ' ,,, • '·, ~ ·"" .'' / • 

. Select real-time processing._ 'T~e value ts ignored by Pf •. 

·,"'A l through 7 chardcter, decimal ,numb~r of, PRUs requested for the. file. Leading 
blanks can appear before the first ~igit of the numbe~. 
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TABLE 8-2. MEANINGS OF PF COMMAND OPTIONS (Contd) 

Keyword Value Meaning 

I SR' 'sr' Select special permanent file fu-nction: 

1.CEl 

'MD' 

Clear the file error code on a CHANGE operatiorr 

Cause master o~vice:res~dency on a DEFINE -Operation 

·ss• , •ss• l~~nti~y the ~.~me-shario9 subsystem to be
1 

~~so~fat~d ~ith this .indirect file; 

'-'NULL I . \No ·subsystem· 

·ucw• 

Codes ,_that ·:are'=re~urned. to RC ·or tulC _are:' 
' '< ~ 'J vw 1 

·:,>O : .. E~ror code_ as specified in the appro
, · ·· ·~priate NOS referen.~e manual. 

"'f > ) ~ 

·, · 0 Successful completion of the, -Operation . 

. ...:.1' Ertor in the puameters of the PF sub
rout:f.ne ca 11. 

) 

_Tlie UP,· keiword estabUs~es' , processing« when the 
permanent ; file devica .is , µnavailable .- If .. neither 
NA, no:r;».RC/RRC ~s selected~. '-the' program aborts when 
the device 'is not available~ , lf one of these 
keywords is .specified, no abor.t oceurs: rather,' the 
system' op·erator receives a' message' and the program 
is swappe<l out until the device becomes available.' 
When UP b specified in additio'n to 'NA or RC/RRC, 
control immediately returns to the program when the 
device is unavailable witb the appropriate .perma-
nent file mana$er code in any« RC/RRC ,var:f.a ble. ' 

If the value returned to RC/,RRC ·is -1. an 'error 
111essage a~pears on the dayfile. These messages are: 

Pf NO.-f INVALID PARAMETER ~- UNPAIRED 

The value is missing from the keyw<?rd-and
' Value pair. 

PF NO.-i INVALID PARAMETER -- xxxxxxx 

The k~yword or value identified is not 
valid. 
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PF N0.-1 xx ccccccccc 

xx is the error 
message returned 
manager .. 

1" 

code" ·and c'cc ••• ccc the 
by the permanent 'file 

CYBER RECORD MANAGER (CRM) 
CYBER Record Manager has two uses. It is the means 
by which input/output is implemented within FORTRAN 
'and other standard products. Also, it is the 
product that can be called directly from a FORTRAN 
program to read and write files with sequential 
(FO=SQ), word -addressable (FO=WA), indexed sequen
tial (FO=IS), direct access (FO=DA), or actual-key 
(FO=AK} fil,e structures. 

The direct calls of CRM are available under NOS and 
NOS/BE only. Direct calls are not compatible ,with 
the, ARG=FIXED option of the FORTRAN compiler con
trol statement. 

CRM has two parts: BAM (Basic Access Methods) 
consists of the sequential and word addressable 
file processors; AAM (Advanced Access Methods) 
consists of the indexed sequential, direct access, 
and actual-key file processors. AAM includes the 
MlP (Multiple Index Processor) that allows a record 
to be retrieved by alternate key values as well as 
by primary key. 

8-5 



FILE INFORMATION TABLE (~IT) ,. " 

The "file inf arm.a tio~ , t~ ble is·" t~~ iJie~n~ «,;~f j. ~o~~ni .:_ 
cation between a , program and CRM." Each' Ule to' be, 
accessed directly must have ,an .associated ,FIT •. ,The, 
program· must dimension,· an· ~rray, of 35'-word:s,~ "then 
call the FILEx:;t routine , to' ,;,~onstruct;,» th~,:;, 'r;i"r:.~ i~ 
thaf array. All subsequent direct:,: cans:, to, CRM 
id-entlfy the flle through the' ;FIT -&rtay'::name~,«· i::' 

'Fields in the '~IT are, ·';ld~~t't'~:;~d_'-·;oy~~,~~~Q'~';,:~ri~·~-
montcs ." , The mi nlmum numbe~- ·~f, ~-fields, ",that: ":fu~$f, be" 
set depend$ ,on the _fi,1,e ,organi.'~at~o~»: _•;.&C.,!?it~~YP~{. 
and pro,cessing ,, desired. ,_Fields , :can ' be·: >,set _,..i~ 

several ways: _ .' ,, ,_. ,,,,, , --~ :, .. : \ ,~~)i:,K\;-,:~ 
When the FILExx call, is, exe~ute~," wh~te· \#,~,i,s 
the mnemonic, for, the,· ~ile :or.saniza'tio~~ ', ~ield~ 
specified in the call are·« ·set~ to -"the jindka,t;e4 
values. For instance, CALL Flt.ESQ, ',(MYl,l:~, "LFN"' •. 

·"MYFIT.J;;') estab1ishe$ - , the'',:~orreaponde'n'ce '.:J>e~· 
tween t_he table c:fo 'atray. MYFit~.'..and «:·u~~, "l.<>gi~'t, 

~ile name MYF,I~~·«; _ 
1 

'.., • • <.' ~,~~-·~>~<:: :': {1

: :,,';', ~.,-?J:~~«:· .~-
The STOREF call sets 'an'-" indl vi dual' field '.~tq':"'the 
specified valu~~ 'ST,O~F {6-ari' --~-;-:'~alJ.M ', h¢.~U~' 
or after a file Js,o:pe_ne~~~::::~,-'.:'.:(f ·,;\;:.'~: }>:;~/x 
When 9PENM e~ecute~, -'«to open, -:~a.,; ,,fil7),,~,,,,'f.~'7~; 

, values are obtained «'.ftom'',:"' $eve~;I. ,, ,sour'¢~s"': 
Fields that, have not ·been;-,r~f~renc~d:;~6; Ft~~k, 
or 'STOREF receive default v~1U'ea'.:, So~Ef'«default. 
values are ',triggered . by, o,ther'. ~,fie$~,:-_',~:,for' 
\in$tance, RT=W fotces ·,BT=r~:~,,~lf _'.·the "tf1:e-· has' 
AAM organizati~_n> ·som~'. field~ '.ftr~,," se~ ,;~fr~lil,2~~~, 
file statistics table that ·is, ~, per~{I~nt' part 

. of every AAM file.. , (The -fiJ.e ~s'tadstice, ,;tab.ii! 
, con ta i.ns' inf ormatfon tha,t' :~~ri~of 'c~ang~:''. during' 
'the life of the ftle, sucK."<ls'_the~,"16¢'~ti9~, q,f 
the key 'within a .re,corJ, . '<fr'1 ::~the'~ ,n,~ue' '~'f :'"'a.' 

· hashing .routine.) Tti,er:i; ,-~!!Y_;,;fi~idk,': $-~~~ified. 
on_ a FILE control sta~emerit'"_(figl,lt~ · !l-!_')f- are. 
sat' in the , FIT. The FILE <:¢ntr'oJ: '"S·tatemeut 
overrides any other··ex:ist,i~g· '-v~lue~:-,'· '-~~~;,,:, , 

~ ) 1~, ,.f ~ ) : .. ~ "'',,~;~ ,~'' •• 

~') ~ '.' , >.., ' .. '~ -: " 
FILE, l fn,f i eld=value, ••• f l~ld=yalue ... _ 

l fn 

field 

value 

Logical file .nam~,,, ~f fit~ ':"s~f~;~ ,,~ 
enced i.n the program"' by:' mearts "·'Of,_, 
the FU array name., ", ,,;, , , :. ·' · 

' ,' :~:~~· , < 

Mnemonic :for a, f!T' field.,' ·Most, ,flt , 
fields can be referenc~:: t~e· ex~ 
cept ions are the, vaJues, that · r'efer; . 
to "a program location. ,, " 

Value for the field. 

·/ 
Figure 8-1. FILE Control Statement 

As a call to a file manipulation routine exe
cutes, fields are set accord,ing to parameters 
in that call. Then, CRM takes action on the 
basis of the PI'r. Better programndng practice 
is to set fields directly. 

• The last value set in a field governs any operation 
using that field. 

Table 8-3 shows the FIT fields for processing all 
file organizations. 
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CALL SYNTAX l" 

Table.': 5_:.4 ·, s\lows , t11e l~''.'du~~-r:" ca1'i~\, ~~ · ,CYB~R:· ~~~rd. 
&nag~r. :: ·A·'; l>arime,te{",1s, :- exi>i·aihe4'r,,: onJy -::when-} it 
·does· not::have' an ·~quivalen't, ·FIT· fi'eld. >-«-: ·i::: ' ''f:,: ::' 

fo ,_ ~~~: :.;1Li~~<~i·rd~:~:- ~s t~~i·r ;l\;~- !kti~>~ ~{ r. pa;~A~~~ 
:e~ers' for ·the·:, fi~l d,s':'. ahd ,, value$'~"ar~ pit.i:t'e(l~~:· (Th~, 
>file~ organization":P!J ££el<( Wil!l.',be'C;,~:t· acc~tdtng "'to.' 
l~ '<>£, ~11,~· ·,c~lt~,), .A ;~~~~~~~-~:-~tt:,~~e:H,"~''- iF:~,~~~:" 
fied'.'by:;".a., hoJJ.ed~h 'eotu~t;axit'- ::: .,_ :" ·,,, , : ""', /',. :':":',,,,: --:, 

·::" ,::' ,: ,' ,-; , \,'~':':: -'.,,;~",::: •: ,~;:,' <~,}>~,~, :« :.; ,;f:,, ~: ~~,;; '~, ?;:'~~~t~«~~::"~;::·, ;c;>,i, \j,~':; 
~lti~, ia,11 ,:, pt);\~r ,._~18;~1~',, : iP.~ta~~~:~,'t~ .!it'~;,., :·~$~ tf~tJS:l ~~.., 
t~.~t ,~ ,"~,:re~~s:·,, .r~'l'.t:l~~ll\4; '"J-9 t< • ~l-r~~~·$~~!1~tt£,~tt ,;~~.;";, ~e'¢,': 
;Cii'.r$~:t-;t1', ,,;f.l\:~t~; "f:C't,;. 'by,:''FIJ.iltil:~/'ef~~~\t~F~'.:' ~~~~-7~.; 
",q!'-en~ fi}.:e ,P,ro,~~s·,~~g: cznls ·.'i,lt~~t~".11:,~1':~·. ,1:-1,~tt:~d,, to~ 
~~ ~~irtJ~~::,-:~~~}i~,~~~ ~ :~~,~~':,:,~~':1~~~.~::;~~);,~ ,;a)~~~·. :~;~1?--~: 
f-wpich,the F,1'.t,,,~~ts,ts.,_ .,,,,,,',':,..-, ",!::,,ri:, ,_1, ,,_ ,",,, ,·,,, 

~~,: 'i;i1~r.J~ .. ~~~~~~~~i;, ~~~~~~~~~·:;~,'~~tti:~.~'~)i~t 
~ie~d. ,l)"'f,o~e-,,exe,~~t~o~ ~: ~'-~Ji;i.:;!.':"fo~,r,f;i _, , ;', 2,l"' 1f 
r"':,,'~' : ~:~,~:. A<'..- "4&~.~ :.:.~at· i'~:;~>·'-."' 1";:C:~:, !~-t> -'~!t 
-~e~Q~rf~'t ;~ni''r' ~. · ' ~ ~~~~r;,~ ~""·· t~-'!M~ 
,,"thro~h ~he "·:t.F ""c·t,101i.l :>·1:t;nei 
~it:~~ .. }~,i~~·~~~ ,S.fi'· , 'J,~:cf~?~i, . 
Ji'O\\'-"~ln otlil;f, f~e- r;,,. ·t ~ ' ; ) :;,,' " "'1;, 
t,.:•C, ,, !--:f<•, '~ ,~j >4~-\.t-:~ :?t sS~;;~;, t'(~~~< ~ ,<, ~~ 

~,,, :":f~etds _:Jipi~ire4~ .~':::,i~t:," 
~~ · , ·,·i)\~eget-$'~, ""' ,, ';·::. '"'\:, .,,,,,,.' ;y ' ': 

~.~t~~:~1~~~,:~*~~:r~ 
~, /,,h,:.t;he" "nulfll).et ,,·,:P.f ":' ~ ... bi~t:: 9ha " 
:-', "::·:'.J.'hfi~~rs:i~$1U:f! J~i>~;~~tt~~~ 

.. s.Jo.tid; co\.U:\t ;.-, , i~l'~:.,'" ,','.,' "''· 

! \!6 v*:i-1~~~~~~: 
~ :, "',:,:W'hen> tne: rs1~it ,, "',':c'iffi~-:~e 

> ~~ ., ' > :;:,, ~~, -t'< l ,,.''tH'* ! , >. '.;: ,',j,-

', n~g~'t,i v« 1:nt~~~~.:~;,i~s: :~,e~ , 
~~NJ>~ ·~ie!d:~:·t~.q~;;a.,rutll_~at; ,,, v., 'f "' 1' 

,., , ; tio~,.-~qq,an:, a,lt.e_~a~~:i; t~re,~:·"~-~~ :.- , .. n:s "':t-l:iut fet'ched ·:a$. a, ~~I:· u 1 , t :~- ) · ;. 
(\ <' '<«'.'',;:·"'.;; .> ;, "~'~'~,,, ,",, ' ',' "t:/:,;'~~~~~ t..'.} '::i:~~·:.~~~<":,~\/- ~~~ 
,Symbolic "tiel::d:" valt.ies '"that '-~bi-~"i .''.$t0:.ted ,'"'8:t, '~f:fa~ 

", ~th~n:;, otj~,:bit ,'ar~':'.~et,;~ne~,,a:.f_-~$ft!~e~\(#~-~~*~'';~' 
:., ,' , , For, ":'ex;a~ple,', .tb~~1' U'~ 1~ £i'eld' :' f-$-:>tecu~i:md.«)i1$:ti~·~ 

- '·justified ·and ze'rQ: .fil,led'.,·1~,, th~ -,:S,:n-t,e$el:' :~a;-t:-»· 
~,~~,,,able spe<7ifi~d~,:in,'.IFE1'CH'l", '.:i;<, :.~t-· , ·:;·,;'' ',,,., ~:; 
, , ,-, ~S~~~; ~A~~~;/ ~i~\~~-~,~~:~'~fid:;_, ti~~. ~~~:~3i1~i ~::_, -~,~~~1~ 

: _, '~x~{llple,,:"~' 'F~'\/w~~_1:i: , ~n~i<;,at.f;a, ~ ,f:t,~.e:,· , ,pp~~~~~,n~; 
c ,, · ·_r.e~urns lOO .9~ta:l' ~~--en!l «,o~ J~~!>!D.a-.tt~n:•~,:.: «,; ;:,0·;::;"' 

\ < «' \ ~~~ ~:,,'):~>~;::;,~ ?:~,,i;:;~ >::,><:":/: :: ·:., ,·::~,:':~r;," "«·~··:':,:y;; 
'If a 'program 'that aceesses:~'a\, :actual«' key ;Ji,le"'i$~' 
compiled with OPT"""2. 'or ,OPT~3, t"lci:',,-:s'1~uld, 'be, ip ·a: 
common ,plo'ck .. " :--"~ ,_,::-:/"' "'"._';::·:-~· ~"~r". " , " '· •'\', , 

<" vh <I > :, ~' ( '\ < < '"-' ~'' 

FILE PROCESSING, , . : -,, . ' . ·,, 
,, , I , « ,,' , 

Once the' FIT is' established. - the file can be op~ned 
for processing. The. pro~ram ·is ,respo~sible for 
record access. 

A working _storage area fs required for record 
access. The program Jllust dimension' an INTEGER, 
array or word-aligned CHARACTER variable and set 
the WSA fleld. CRM takes a record from the 'WSA 
location for a wrlte operation; it returns a record 
to that location for a read operation. WSA can 
change for each file access. 

60481300 F 



FIT Field 
Mnemonic 

ASCII 

·BBH 

BCK 

BFS 
I 

BN 

BT 

BZF 

CF 

CL 

CM 

CNF 

CP · 

CPA 

Cl 

DCA 

OCT 

OFC 
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TABLE 8-3. CYBER RECORD MANAGER FIT FIELDS 

Meaning 'i 

ASCII character set 

Buffer below highest 
high address 

Block checksums 

' 

Buff er length i fl 
words 
-

' 
~ 

Block number 

Block type 

Inpvt/output status 
word location· 

Close flag 

'<,< ,...... 

Trailer count fieJ Ct 
length 

Conversion made· " . 

Connect file flag~ 

., 

. ' 

Trailer cpunt field 
start · · 

'« 

'" 

Compression r~utine 
add res~ 

'Binary length field 

Decompression 
routine addre~ss 

Display. cpde to .... 
collating sequence 
table 

Dayf ile contra 1 

Allowable 
Values 

0, 1,2 

YES, NO 

YES, NO 

· 0. tlll~U 
'13107) 

~A' 

·' 

«' 

•' . ' 

: I ,C·,K,E 
,. ' 

'"' ~· 

YES'~. NO 

. I Y~S, NO 
.. 

/ : 
•. 

·o · thru·.'. 
BAM 

,. .1310710 
or..AAM 

", 8180 

~ " RoutiOe 
r:iumber 
or name· 

YES, NO 

Routine 
· name 

- Table 
'location 

~· 

I ~: 

l 

Release 
Defau1t 
If -An·y 

0 

NO 

NO 

Provided -
by .CRrf 

·R 

0 

NO 

NO 

0 

0 

NO· 

0 

Standard 
CDC . 

0 

(' 

Change 
After 

Creation 

Yes 

Yes 

No 

Yes 

No 

No 

No 

No 

No 

Yes 
~ 

No 

Yes 

No 

Yes 

Notes 

PG=SQ only. Used for 
terminal files on 
NOS/BE only 

BAM only 

AAM only. !FETCH 
return: 0 = NO 

l = YES 

AAM always 
ensures mini_. 
mum needed. Must 
be greater than 
MBL and PRU size 
from BAM 

·FO=SQ fetch only 

FO:::SQ only 

F~tch only 

.RT=T only 

Must be NO for 
RT=W 

FO=SQ for 
terminal files 

RT=T only 

AAM only 

RT=D/T on.1y 

Required if 
CPA is 
routine name 

FO=IS KT=S 
~only 
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fll Field 
Mn~monic 

OP 

o( 

, . ECT 

EFC 

EMK 

EO 

EOIWA 

ERL 

ES 

,.EX' 

FF 

FL 

FLM 

FNF 

FO 

TAB(E 8-:3~'. cYSER RECqRO MANAGER Fn, F,IELDS (Contd}. 
< t ~ < > ' i A < /v~, r--- , -::: / ~ 

.. Data b loc~·:pad,~iJ•~'-
percentage ,·, .,'": 

,-,i- t 

Error file, controf " ·; 

~mbedded ·'p,r.iinar{~ey,, 
v -' ·~-:::> « '« ' .i ' "->,> 

Maxfmum ,number" of ',· 
records .in ''AAM: fi ie, · 

Fatal/nonfat'a\:flag · 

File organization . ,'SQ,' WA~ 
lS, ,DA, 
AK 

',,,, __ 

'Release . 
, , Oefaul~ ··.
_,.df Any, 

.Required 

change 
After: 

C".'eation, 

,~ < ~ ves 

Na 

Notes'· 

. FO=IStAK· 
·', 0~1.Y. ~·:' · 

, ."BAM, only.~ Buffe;', · t" 
flush ,on· abnormal' 
termination , . 

RT.~F/Z only, 

O allows ~nlimited, 
·number 

Fetch only:·· ( 
· Q, = nonf ata 1 · error , 

l = fat~ 1 error 

, I FETCH retu~~ :· 
0 = SQ 
l = WA 
3 = IS 
IS = DA 

., 6_ :: t\K 
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'» 

FIT Field· 
Mnemonic 

FP 

"·, 

.Fw(.· 
1• 

t I,' 

HM,B' 

HRL 

IP 

KA 

60481300 F 

TABLE 8-3. CYBER RECORD MANAGER FIT FIELDS (Contd) 

Meaning 

F il e pos it ion 

v ,,, 

'1, ,' 

· F,irst word ·addr~ss 
of l)uff er 
F'1~sh b~ffer· 
IMMEDIATELY 

. Fixed header length 

Number of home ' 
blocb . · · 

'" 
.. Hashing r,outine 

Index block. padding 
percentage 

Key location 

Allowable 
Values 

Release 
· Default 

If Any 

> er:ogi:-am ' ,,. :"~~·Prov.i'ded .: 
"'" locaJion .<~).,·CRM '» :;· 

l thru 
'' 81870 . 

l "thr'u 
' > i~777215 

Routine . 
name ,. 

Program 
1ocation 

.· :.~~~·uir_ed _: · 
,<', "'>' •' l/ > 

>', 

Change 
After 

Creation 

{, .. -

·.·Yes 

". Yes 

No 

No 

· No, 
" 

No 

Yes 

Notes 

Fetth only: octal 
FO=WA 

1 = BOI 
20 = EOR 

100 = EOI 
FO=IS/AK/DA 

1 = BO! 
20 =· EOR 

100 = EOI 
MIP , 

0 = middle of 
keylist 

1 = SOI 
10 = EOK 

, 100 .. 7 E01 
FO=IS/AK/DA with· MIP 

l = BOI · o 

, lO = REL· and next 
alternate key 
is different 

20 ·~ REL and next 
alternate key 
is same 

100 = EOI 
FO=SQ mid·record 

1 = end of labels 
2 = BOI •I 

4 = EOV 
10 = EOS 

. 20 = EOR 
40': EOP 

100 = EOI 

AAM only. 
return: 

0 = NO 
1 = YES 

RT=T only 

FO=-DA only 

I FETCH 

FO=DA only; 0 uses 
system hashing 
routine 

FO=IS only 

AAM only. Requir~d 

if EMK=NO 
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FIT Field 
Mnemonic 

KL 

KNE 

KT 

LA 

LBL 

LCR 

LFN 

LL' 1 

LOP 

LP 

Lr 

lX 

8-10 

'JA,BLE 8-3 !t,,; , 'GIBER RECQRD , M~NAGER, rTT :. ~'IELDS, ( ~ont9) 
:__ < ;::;v' __ '(~, ,,~',/' -~ ,.>::. "-'', «:J' «s i~j::,<-< :" ",, S--"-~ '< 

>; 

. MeanJng,/ 

Key ien,9th :,in · 
characters 

Key. type 

"User 

>' 

< 

Length field start 

Label type· 

label exit 

: 

No, 

'I, 

1 ,, 
<'v v --

" 

O thru 0 No 
MNR 

UL, s, UL· Nd 
NS, ANY 

Label 0 Yes 
routine 
address 

~ , ' ' > ~( < 

')~ ~ J 

, Must $t'a~t .with a 
, , lett~r, «, .' , 

BAM only. (FETCH' 
returns (octal)': ' 

. , , 01 '= OP ENM > » I '. > 

02 = CU)SEM , · " 
, 03 ".' GET/GETP' 
. 43, .: PUT /PUTP 

56 = REPLC ., 
05 = SKIP , ,,, 
47 = WEOR· 

'\ 10 = REWNO . 
63 = WTMK 
74 = ENDFILE 

RT=D only. 

FO=SQ only, . 

FO=SQ only 

60481300 F 



FIT Field 
Mnemonic 

MBL 

MFN 

MKL 

MNB 

MNR 

MRL 

MUL 

NOX 

NL 

NOFCP 

oc 

. 
OF 

60481300 F 

TABLE 8-3. CYBER RECORD MANAGER FIT FIELDS (Contd) 

Meaning 

Maximum block length 

Data and index 
block length 

Mu 1 t if i le name 

Major key length 

Minimum block .length 

Minimum record 
1ength "' 

Maximum· record 
1ength 

Multiple of 
characters per 
block · 

Index flag· 

. 
' 

N·umber of index 
·leve 1 s 

No FILE control ._, 
?tatement proces
sing 

Open/close status 

Open flag 

Allowable. 
Values 

1 thru 
1310710 

l thru 
'81870 

1 to 6 
·letters 
or digits 

Release 
Oef ault 
If Any 

5120; 
BFS in 
charac
ters 
minus 20 

0 thru KL 0 

. 0 thru 
'.MRt 

0 thru 
BAM 
13101i:o 
or AAM · 
81870 

· 0 thru · 
62 > 

0, 1 

1 thru .. , 
.15 '. 

YES, NO 

FO=SQ 
R, E~ N-

, FO=IS 
R, E· 
FO=WA 
R, N 

'c 

0 

0 

0 

0 

.1 

NO 

·R 

R 
R 

Change 
After 

Creation 

No 

No 

Yes 

No 

No 

Yes 

No 

No 

Yes 

Yes 

Yes 
Yes 

Notes 

FO=SQ only. Required 
for BT=K/E 

AAM only. AAM can 
calculate 

FO=SQ only. Corres
p0nds to the SI or M 
parameter on the NOS 
LABEL statement, and 
to the M parameter on 
the NOS/BE LABEL ' 
statement. Must start 
with a letter. 

FO=IS only. KT=S/U 
only; set to o at end 
of every operation. 

FO=SQ BT=K/E only 

Required for AAM .. 

RT=O/R/S/T/U/W ·only. 
. Required for FO~AK. 

FO=SQ only. BT=K/E 
only; must be an even 
number 

AAM only. 1 = index 
file 
aper a
t ion 

FO=IS oniy 

Fetch only: 
0 = never opened 
1 = opened 
2 ;:,closed 

Set by OPENM 
for all ' 

8-11 



TABLE 8-3. CYBER RECORD MANAGER FIT FIELDS {Contd) 

FIT Field Allowable Release Change 
Mnemonic Meaning Values Default After Notes 

If Any Creation 

ON Old or new file OLD, NEW OLD. Yes AAM.only. Cao be 
" 

,' set' ,by OPENM 

ORG Old/new file OLD, NEW OLD. No AAM only. Must be 
organization set to NEW c 

' 
PC Padding character Arly 76 Yes FO=SQ only •. Specify 

character octal in oc.ta l display code 

PD Processing directio,n. INPUT, INPUT .Yes OPENM set$ f.::o; 
·OUTPUT, . ~ IF ETCH retu.rn: 
J-0· 0 = INPUT 

~ 

. , 
~ v.v v > , l .= INPUT - .. .... v ~~v 

2 = OUTPUr · 
3 = IO 

PEF Parity error f1ag "· .. 
. ' Fo:sQ fetch.only: 

' 
,• 0 = no err·or 

, · 1 = parity error 
' 

PKA Primary key address Address.:) FO=AK/IS only 
or 0. ·, 

PNO Multifile position " j FO=SQ only. Corres-'· 
; .. I ponds to LABEL 

, ' contt'ol statement ., ,,· 

· PTL Partia.1 transfer ~v) ? 
., 

FO=SQ only • ., Set by 
<' 

,,. .. .,, ' 
length GETP or P~TP 

RB Records per block',· l ·thru 'l . , 

No BT=K only 
FO=SQ , . 

,,> 4095 
'» ..,t., ~': 

,.,,1,' 

AAM 2 
., 

No MBL overrides RB 
; • < 

•' ·1.thru, 
; 

'. '4095,' " 

RC Record count '< Fetch only. Set by . GET and PUT 
~, ,< )'A « " for FO=SQ 

REL Relation, k~y value .. EQ, GE, .. EQ ·Yes FO=IS only 
to key position 

}- : 'GT'.,. 

RKP Relative key 0 thru 9 ·o No 'FO=IS/OA only. 
position in RKW ,¢ 

Required if.EMK=YES 

RKW Relative key .word 0 thru 6' No FO=IS/DA only. 
in record MRL Required if EMK=YES 

RL Record leng~-h BAM ·o Yes · Set by GET and PUT 
l thru for FO=SQ 
MRL 

( 
AAM MNR O· Yl?S Set. by PUT: 
thru MRL 

RMK Record mark Any 62 No RT=R only; must not 
·character character octal be the same as 

, , padding character_. 

·I ' 

,. 
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FIT Field 
Mnemonic 

RT 

SB 

SBF 

SES 

SPR 

TL 

ULP 

VF 

VNO 

WA 

WSA 

XBS 

XN 

TABLE 8-3. CYBER RECO,RO MANAGER FIT FIELDS (Contd) 

Meaning 

Record type 

Sign overpunch 
.,length field 

'.' » 

A ' ,- .~ ~I 

A 1 lowable· 
Values 

AAM 
F, ·R~ Zt 
O~ T, U 

FO=WA 
, ·F ~ U, W' , 

_,YE~'; NCf 
<j~.. i. 
YES't. NO' 

» 

» 

,, 

<, 

Release 
Default 
If Any 

u 

w ., 

w .. 
v " 

,_NO , 
,~ -\ 

NO ,. 

" 

>,, 

-<. • ' 

System parity error 
« ') ~ 

severity' ", 

Suppress·read·ahead 
> < ~. ~"~ i ,' 

it, ~,-, 

· "!~.r~s,~_no , ... 
/- ( :{''; ,~ 

1--,>'', (, • ~,~~-' :'~J-''t_ 
,. 

Trailer· length v, ,., l, v't:'1 thruv, , ~ 
"' "<, » :s: 1'3·1071' > :'· > 

User label 
processing 

. 
· Volume riumber 

Word address ' 

Working storage area 

Index file block, 
·size 

Index file name 

'> ) ) 

:'"l< ',' ' 

» • .1'..L'" ·'" 

Memory 
Jocation 

/ 

Program 
location 

0 thru 
81870 

1 to 7 
letters 
or digits 

,l ,, 

0 

NO 

«, 

, Required 

Oata 
block 
size 

0 

Change 
After 

Creation 

No 

No 

Y~s 

Yes~ 

No 

Yes 

Yes 

No 

No 

All lengths are in characters unless otherwise noted. 

60481300 F 

• l· 

Notes 

RT=O/T.on1y 

BAM'only, YES 
suppr'esses . : , ~ , 
allocation of -buffers 
and circular, buf
fering 

,FO=SQ fetch only: 
·,. l- = read level 1 · 
, '2 "' read ,level 2 

3 = read 1eve'l ._3 . 
4 = r.ead 'level" 4 
5 = write. level , 1 
6 = write.1~vel 2, 

FO=SQ onlY,.,. Res~t to 
'NO at the en,d of pro-

" cess i ng · 

RT=T only 

FO=SQ"'only 
0 - NO 

001 :::: v 
010 = F 
011 = VF 
100 = u 
101 = vu 
110 =·FU 
111 = VFU 

FO=SQ.only 

FO=SQ only 

FO~WA only 

AAM only 

(binary): 

AAM only. Must start 
with letter 

8-13 



Purpose 

Fi 1 e Information 
Table Creation 
and Maintenance 
(applicable to 
an file 
organizations)· 

A{.: 'S :t:~, A~( /\,::$;<" ,:. ( ·~_5:r- >."') ~ t< >( ( .,,.., ) ' '-' ' A «:~)( 
Create file itnformat,ion:table~wit'h:::·~~:"-~"·".; ·cAL;L: FILExx (fit,f.ield,value,field,value,- .. 
value~ f9r."the fielQ~'.'specified. ·, ~ ,c;_""·····:-··"· ··:·.~. • .'.fieldiyalue) ·, ·,' .. ·. · · , ._.- :·· 

- vf ( ( -~ -/,<_A ~/-~~~~,r ( -~-1·~(;/( j_~;+)( ( \::>'-i"(Av;.i~·· '...-~~:-«-:->A ,:: , ( ~./:,PA"-,'(: () "'_, 

., '« .• · •. _'M4st»b,e·:tt:ief~rst.{;.al.l·;exe~uteei.for',tne·file.· 
', A ~ry>\ '• ) ) ',' ) V) (~'")'A > J < ( ... ~ ) ' .. :: ) l ~' «' >i ) '« \ ,' ( J<) 

set a v ~ 1:ue· ,:in·· s·p~'c:1 r·1~e·d:: Fr~· iie fc1~~~· :~, ·~ ~· cAtL :~:s·roREf ,:. ( f. i:t:~.f; e i'J ~ ~ ~ 1~~ " 

.. · · .... · .. ,, "' " _,;<,~{i~:;t<;· ',~f,'.~~~~~·f?~~~~M.~~;.1:: 
R~trieve"val.\J~ .fr,:.Of!i;·s~tjfi.ec;l'f;4!;: :: · · IFETC•(lfi;t,fi.f-1~}·;..:: .' ,,;,~,,<~, · .... 
f1eld. ,,:'·' \,( ,~_-~- ... · .. ?:,, ;.,1 .. \~h- .. .' "t~::. ... ~ ... - ... h,, \",'!::-~ ...... • ... t :~t '.\;.i, · .. , i.: ::i.-4- :\ ,.. ~~ 1<l G 1'': _ ~., .. ;> • 

.. .... • ,. 1 '·,:'"<, ;.""';.. '"'Tfth .. i$'-'.a·function·(Jn'ly;·not; .. a:~subr0tlt'.ih,e,. 
< , ~ '<'·::.'~ ,.; ,f• "/,,,.~ ' ... s'~H "/·~.,) , >~: ,' \ _,,'\~! ,l- >>.: , ~ ::~ ... ;·,~. <',. ' ... ,~... < > ~~, { ·~ ~ 

· o~p· con·t~rlts.~f.~ .. ~tif<>:·'t~f,:1I~~r:o~·,,: . ~CALtJirQMe. (fft;i'd) : :«. "".. , . , :' .. :~~,::{' 
. f j 1 e. The ca 1.1. ;fo.fCe$'_, t.~e··.£t,~:Jt·!e 1.9 ,to... · :. r;:{: ; ··:~ ,,'" <.,/ , . ., , ',': ", . ; ·.· .'.· : '} ::'. .. ·0

• • ·" ,.: '.:-1,:(. 
"'· · ·a" va 1 ue 'o.f 2 ·o'r· s cto ... wr~te -~r<rot,l,),llles·... '., il!f.Js:-aJ'iy' 10-character .. Tdentif~r ;.to be:. 

sages and/or· stat 1stiC:s/no~es·i; ;: ::"..:'·:·~ :· ... : , ·p.r.Jrted .. ,'.alorig:·w:ith··;t:h'e·~FtP from th'i-s ;, · 

File Initial
ization and 
Termination 
{applicable t:o· 

.all fil~ organi~ 
zations'}, 

File positionfog 

8-14 

· · ~ "' ... ":~:-:\: ,· .. ·..:-r: ~"= ... .,: :~ -":<'""' ~ ·
4

·v::~" <~·;t:/~~r~~: ~~.r.·~·~,~ .. :):t:.j.~~~?:~,:i(\· .'; .. : ? "/ .. ·~::-
. · ·' ,,: . Th~:cR~EP-'t1.tili.ty:fttuS~·:'be "~sed:'to:pt1ot_.tti~ 

. ·, :.f_1_:~~: ' \«~".'.\'!'.'~.-· ,;· ;:·,~!,:. ;:: ' " ·' .' ' ... , 
. ·- ~ . ~ - j ( > 7 ; ~ > r ,> 

Open file'~'. ,,\,.·\."~:·. ,:CAt("oPiNM,'.(~fi~~·g.d~~~~'.i) ·: ,·:,,. 
··""\ . ~ ... , 'f. ..:~·li.:::·~;~.:· , H "\. ·.: ~;' ::~,'l _.,-, . _: ;-,:.. ..:.,«·;:_'~ ·(:..,:·A .. >.:·, ,,; . ,, 't '' ·.''.' ·:. < 

. / .: ·,~~· '.<'" ':,',."-, Jor·::FO~SQ·, ·tape, Tabe.1$·::.a~e ·pro~essed as l~ng 
··'- ._,,,' ·-::1~=~r .... _::'.:~·/·:;::-··~,.:~< ·~as:~~he:J.Jle. ;,s,1,r~w,ound •. ·::· ._-,,:· .. , ·~' · '·: 

. c1os~: ~11e, f;~si~.·1~·Ad:·~~~~'?·r;f~iJ;~Q~i~~·;: i.ot:cF:.~Lo;~~f ( f~'.i,_~r;~;~~>.:: ., .. , :-y ·· '..,. . . 
sp-ec1f1cation.· .·/". ·Ji;.,···:· · · .,,,,':, ·:::.:"· ... ,;,",·,_'·'. .,·;,.·:·: :·J· ... ··-- '·. 
~,' .;: :"':. ,: . . : '·' '.",. ,;,\<:,,,, : ;.( ~; if~<;tf/~TQREf\ and FITDMP ... ~an 'fo 1·19'.W bef'or~ 
", · .. .. ""i·:··· ·<;.f./i'.te,.is .. :re..:¢pened .• ·~~·For'.F0:.5Q'.flles~- type iS' 

:> :' ~- ... /:.:~ "-' -i::,:. <!;)~·~·~~~:_"'., ... ".r:.!yf~~r .. :v~.u:~~):: .,,.~,: .. ~r .. : _: . . .. ,, ;-,.,,.-:._., .. ''.,"" 
Perform .f-·11{·c1os.~iOP.~~tiori~ ·~cµcft' ~s~~ .~ ... CALl>fLuStfJ'(t'if)· <:::: 
Quffer'flush, nut .do:"J\Qt· close file." : " ,",. ,»,,; , , . " 

,, .,",' ::, o N < ~ '.::, ::', ~!,l 

> ~;:? ' '~ V )Y ~'(:) ''; «::';:~s·; < :;.~~"·,: t..) ,1~) i(,(V ~- ~ .:, 

· Repos'ition'.f.fle to beg.inr'ling of .\rj.for·-
mat.,iori. " '::" .,,.,, ....... ·" : ~" · 

,' J ~ ~ ) j A ~ ~ 

for FO=SQJIS/AK, ·sk·;tt·records.,; fo;w~r'd 
or backward.· ... · ''.,,t. ·;,:~;·<· ·:·~:;· ::."'.-. ~: >:""\. 

~ > < J' < - > 

1 r,, 

For FO,,.IS and index ·file· operations; . " 
position file. · 

) ) ' (A V }t ' < t 

For F()'::;SQ~. unlab~ied :and. ·n,onst'and.ard 1.abel~d 
·tape files~ are ·rewo.und ·to the beginning of the 
current. vo 1 ume; · mass stora!}e and standard · · ,. .~ 
label »fi.les, are ·.rewound to" beginning of· inf or-
mat ion·. 

: , 

"cbunt .1s the,' nu¥tb~r of ·records; -count· skips 
.hack.· 

. For fO=SQ, output files can be positioned 
onJy backward; not valid for RT=D/R/T/U or 
BT=K/E. RT=U cannot be skipped forward. 

CALL STARTM (fit) 

Subsequent sequential· processing would 
follow. Does not transfer a record. 

60481300 F 



Purpose 

AAM Fi 1 e Data 
Transfer and 
File Updating 

BAM File Data 
Transfer and 
File Updating 

FO:::SQ Boundary 
Conditions 

60481300 G 

TABLE 8-4. CYBER RECORD MANAGER CALLS (Contd) 

Description 

Read record randomly by key. 

Read next record in sequence. 

Write record by primary key. 

Delete record by primary key. 

Replace record. 

Read record. 

For FO=SQ, read partial record of ptl 
characters. 

Write record. 

For FO=SQ, write ptl characters to 
record under construction. 

For FO=SQ, replace record. 

Write end-of-partition. 

Syntax 

CALL GET (fit,wsa,ka,kp,mkl,rl,ex) 

CALL GETN (fit,wsa,ka,ex) 

Key of record read is returned to location 
ka. 

CALL PUT (fit,wsa,rl,ka,kp,O,ex) 

For RT=U, FL must be set. 

CALL DLTE {fit,ka,kp,O,ex} 

CALL REPLC (fit,wsa,rl,ka,kp,O,ex) 

Primary key of replacing record must be the 
same as record being replaced. 

CALL GET (fit,wsa,wa,0,0,rl,dx) 

For FO~WA, the WA field is incremented to 
the next record. 

CALL GETP (fit,wsa,ptl,skip,dx) 

If skip is 0, read from current position; 
if 'skip', read from beginning of next 
record. 

CALL PUT (fit,wsa,rl,wa,0,0,ex) 

For FO=WA, writing always begins on word 
boundary. 

CALL PUTP (fit,wsa,ptl,rl,ex) 

Not valid for RT=R. 

CALL REPLC (fit,wsa,rl,0,0,0,ex) 

Valid only for mass storage files with BT=C 
and RT=W. 

CALL ENDFILE (fit) 

Synon,Jmous with operating system end-of-file 
boundary. 

Write end-of-section terminator of level CALL WEOR (fit, lev) 
lev. 

Write tapemark. 

Use to terminate RT:::S record being con
constructed through PUTP. Synonymous with 
operating system end-of-record. 

CALL WTMK (fit) 

Recommended for user tape labels only. 

8-15 
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The minimum number of parameters requtred to create 
a new file or to access an existing file depends on 
the file organization1• See the CYBER Record Man
ager user's guides for AAM and BAM for details. 

relocatable binary format and KYAN directhes in 
the job structure. See the CYBER Record Manager 
AAM manuals for more information. 

SORT/MERGE 
If a file is to be processed both by direct calls 
to CRM and by standard FORTRAN input/output state
ments, it must be closed by a standard language 
CLOSE statement that references the unit specifier 
before the other access method is invoked. 

Figure 8-2 shows an example of 
processes an indexed sequential 
alternate keys defined. 

a program that 
file ·that has 

Sort/Merge is a generalized utility that sorts or 
merges records according to their key values. A 
FORTRAN program accesses the product by a series of 
direct calls similar to the Sort/Merge directives 
that are processed during a sort or merge executed 
by a control statement. 

CRM UTIUTIES 
Several different versions of Sort/Merge are 
available: 

CYBER Record Manager includes several utilities 
that can be called by control statements. They are 
surmnarized in table 8-S. 

Sort/Merge l is available under SCOPE 2 only. 
It is similar to Sort/Merge 4. 

For FO=DA files, a utility exists to analyze pro
posed hashing routines. The utility is executed 
through program calls. It requires a routine in 

c 

PROGRAM MAKX IS 
IMPLICIT INTEGER (A-Z) 

Sort/Merge 

Sort/Merge 
only. 

4 is available 

5 is available 

c *********************************************************** 
C * THIS PROGRAM ILLUSTRATES THE CREATION OF AN IS FILE * 
C * (FLRECS) FROM A SEQUENTIAL FILE (MOVIES). ALL RECORDS * 
C * ARE THEN LISTED. TWO ALTERNATE KEYS ARE DEFINED (THE * 
C * 2-CHARACTER YEAR-MOVIE-MADE AND THE ACTOR'S NAME). * 
C * THE INDEX FILE IS NAMED fLRXIP. * 
c *********************************************************** 
c 

DIMENSION XISFITC35), RECC8) 
CALL FILEIS (XISFIT, 'LFN', 'FLRECS', 'XN', 'FLRXlP', 

+ 'ORG', 'NEW', 'RT', 'F', 'FL', 80, 
+ 'KL', 28, 'EMK', 'YES', 'RKW', 0, 'RKP', 3, 
+ 'WSA', REC, 'EFC', 3, 'DFC', 3) 

c 
C OPEN FILE BEFORE ALTERNATE KEYS DEFINED 
c 

CALL OPENM CXISFIT, 'NEW') 
IF (!FETCH (XISFIT, 'ES') .NE. 0) GO TO 850 
CALL RMKOEF (XISFIT, O, 0, 2, O, 'S', 'I') 
CALL RMKOEF (XISFIT, 3, 3, 11, 0, 'S', 'I', 11, 4> 
OPEN <2, FILE = 'MOVIES') 

50 CONTINUE 
READ (2, '(8A10)', END= 800) REC 
CALL PUT CXISFIT) 
IF (!FETCH (XISFIT, 'ES') .NE. 0) THEN 

PRINT 902, !FETCH( XISFIT, 'ES') 
CALL CLOSEM (XISF!T) 
STOP ' CRM ERROR RETURNED ON PUT' 
END IF 

PRINT 900, REC 
GO TO 50 

800 CALL CLOSEM CXISFIT) 
STOP 

850 PRINT 902, !FETCH (XlSFIT, 'ES') 
CALL CLOSEM CXISFIT) 
STOP 'CRM ERROR RETURNED ON OPEN' 

900 FORMAT c1x, 8A10) 
902 FORMAT ('ES= ', 03) 

END 

under 

under 

Fi9ure 8-2. Example of Creating Indexed Sequential File Having Alternate Keys 

NOS and NOS/BE. 

NOS 2 and NOS/BE 



TABLE S·5~ CYBER RECORD MANAGER UTILIT1ES 

Description 

) , . . 

Read information written to the erro~ f1le during. 
program execution. Information is on.a ·local file 
that disappears at job termination~ 

A ~, 

file 

' < ~ •• 

Syntax 

CRMEP,LO=what~SF=lfn;OF=lfntSN=nnn,ON=nnnt 
L= lfn.RU,PW. · 

LO Select notes, fatal messages, data 
. manager messages, trivial messages by 

N, ~;D, or T. Omit the specified 
mes_s~ge for -what. 

Sf, . .OF Selec't or ornit messag~s for. specifed 
. · file's. 

,;:}N~ ,ON » Select or omit message nnn. ' 

· · ., _ Wi:-ite outp\Jt to ·1tn. · '~ 

~ti Return/unload error file after proces-
.. --:: :::,· ~g.",, ' ' . 

\~W :~;· ·«Sp~~·frj 40-160 ·ch~r.acters.f~r l,isting 
;~r· _<~::.l,.in~-:1ength. · 

ft.. ) ' :» ~ < - A 

FLSLoK,listlfn,NR=numrecs,KL;keylgth, 
'Rt= rec 1 gth, IP=i ndexpad, DP=datapad, 
NL=i~rlexlevels,MRL=mrl. · · 

.>·.>Printeci:~output on file listlfn shows minimum 
..-P bl,0~1.'size MBL for"each ·index level~ as·well 
.:''.;~_:.as;'inforn'lation about dfsk usage ·at that.' . 
·:· "".J~e~eJ • , :'· : ' , · \ / t « . 

F.or AAM flles,"obtain .stati's.ti~$ .h'OOl~~~:"-lff~A,f:-,:'. -:.FLSTAJ~'lfp',,ll$tlfn. !, ·:: ·• • 

data file lfn and\any .ass-0ciate~ .. index .fi'M., :'' . : . ..L ·-- · • ":--»- . ·'' 
- , . : -~;. · / . ./~>·:".:· - ::; :-o:~tptit ;$:''.µ;{flt'ed .on fil~ ljstlfn o~''OUTPUT., 

,.·:·'.,:'.\.·.f::.1-· " ,,~·.~·:.,·.·\.,'~::~.:~'~·:..,_. ».: .. ".. ;._r J.t includes -information ·about th-e pt\ysical · 
. . ,. . ,, ~ - · ._structure of the fi 1e :and· transact i~n count-;. 

-·t : t- .v (.· ,- ~~,also shows the Jocation and type;'vof the .. 
-;:::./>: < ·: '» ~- Pl'.'imary key.,.,,. ' · 

For AAM files, create 'or modify ·an"5nd~{file '~;:.«:,· MIPGEN~datalfn~afrect1veifn,outlfn. \,' 
{MIP file) so that dat.a records can- be accessed< by.: . · .. ", .. 
alternate key values as well as: by primary key""·<·"'·,·:_ dattalfn is the data file; outlfn is the.file 
values. , . ;· · · ,-· · .:. · · '"for the- MIPGEN listing'. directivelfn spe-, 

' • · · .J,,':<1-:'. · ~ifies ·the file containing RMKOE'F'·difectives 
A job calling MIPGEN must: adequately de~criJ.l~.\ne·_', :_.th(\t.descr~be·alternate keys. 
files through FILE .control,,state,ments. -It·_rous.t ,,. , ..... 
also issue appr,,opriate permanent file commands~-

, < 

RMKOEF(datalfn,rkw,rkp~kl,O,kf ,ks,kg,kc, 
.' ... 

For MIP files, dlsdssociate or reassociate the 
data file and the index file. (Useful when an 
index file is no longer needed, or when the data 
file is being restructured into different size 
blocks.} 
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·::. nl,i\e,ch) , · 

·: Param~ter~ rkw, rkp, ·and .kl correspond to 
,·equiyalent FIT fields. kf js key format 
. s,· I~ or U or P~. (purge); ks is substructure 

U, I, or F. Repeating group length is kg, 
while kc is the number of occurr-ences. _ n1 
suppresses a key value of all zeros or spaces. 
ch indicates sparse control characters, while 
ie includes or excludes the value containing 
the sparse key value by I or E. 

MIPDIS,dctLctlfn,uct,inuexlfn. 

· datalfn is the data fi1e; 1ndexlfn is the 
index file of alternate keys. da is D for 
disassociation; A for reassociation. 
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~On\)t :·. s~pel\tS.:a} ·: 'Ii·l~sr~:...-.l>e· .. ' 
; re);portsl:~bh{ ~~r~ ... tt~~~: · ~ · * 

. p~~~e.rvi.u,g. _t~~;~~!·~·· ~,. 
:: '': ,', ?· ... -~ .. ,~,< •, ,.f;:rt'1>-"t$$.<'': .. t~/~.-

' Sort/Me-rg~t'.iS- .f}.9~::ey~fi 
'.management "op.ti~~ '.q'f .T"tlie 
; under.· NOS , a.n<t ~OS~~t~;'i.'~del:' 

: :~~,~~~c~f~,'~.;,/'.~· ~ ~-::~.·~~);j\ ~~~~{~:~·; • 
~ T~ ··~fr.st, ~ g ~·,~\ >.t.he..;!J.~;. 
: sped,f,t,~~t.i(?rt~.:::~~~~ :~ ·~.i\~ 
cal~,$·' e§t~9.!J~J;l .. "'£U.1;'~q~~ .. '.1 

'_Merge . does.'.',~;not ... : pro~~~ .... :«.an~ .. 
execptlon . is_ ericotmteiad» .. Ji'o , 
SMSMERG. !nust; 1:1e: the- .fif st: 'sP'~
Merge 5 ;' .no "execu.tion' -Occ.ut'-~r"Jin" 

SOU/M&RGi.~;; )/' . ):.>?~i;i~ . , 
·Sort/Merge . S ·· ~n.terfac~:· s~h~ott~i~~~~- ~. ~,~.':~o; 
the' .dfr~ctive1:u· de~ori:'bed .. \ i;fi'. -.t,lt~: ~- -~J·/:.~. 

· referen_ce manual. ·,-..table 8-6 ~-sli'9w~ ; ~I! ,, : OJ\~: 
program c~lls --~~· the:. or~er th~t,,'.~l~~- ;-b~.~-- ~~~~:-.~~~a::'::_: 

ExecuUQ~ o~ s<)r~iMerge :s :.i::equiri.s .. :i.i.~r;.~?'i;;:~-~#i.t.B·~:_ 
Sort/Me~ge ·· 5. can . process.'· calls ··in<:,·. sprt1J:fer:ge >4 

'format when_ .. LDSET(LIB=S~TSLI.B)' .'.:) .. s.: ·< :~p~cified.·.: 
(Sort/Merge internally· subs ti tut1as';. · Sort[Merg~ .:.~ 5 
equival_ents for Sort/Merge 4 :.calls. f :'-. .Only :o.ne·: styfe 
of call$ can be used in a. program, never.the less: •.. ~. "· 

Calls can. be . in any .. order : between ·. ·s~SSOR~-I(_ 0.r 
SM5MERG and SM5END. However, if. a user~suppli~d 
collating sequence is speci{ied, calls to SMSSEQg 
calls have a particular order. A CLOSE or REWIND 
statement ls needed before Sort/Merge S' calls if 
the program has written to the files Sort/Merge 
will use. 

Sort/Merge 5 normally uses CYBER Record Manager for 
input/output. Records must be described in a FILE 
control statement, unless they are default BT=C, 
RT=Z~ FL=lSO records. 
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SOrt/Mer9e.'5·Keys> · ,· :»'·· · ::":_ .. 1 : 
t ~ <S ~ > ~~~,~~ ," ~~j ,. ~J,.,r: l"!:i«.•;,:J~, >,>:"' '•' 'r ... -...{~·~ 

:,s~~il~~ge,· .~- ::c~i · ~4rd~(; -~ha~~~~e-r « '.k~i~:'. .. : ~fth~~ 
'.accot:ding._':~~t-0 :; ·.i 1

: -· u~e~~~.e.f~~ed~ \-fa)iI(~Jpg'"." JJdqu_e~~e 
A~p,ec'-ff ie(fr. 'by . SM5$$QX:::.~~f)_g. or'. ae~(>ta~n~~- t<J~: o~e,; •Of 
; t:he "l)~~d~f~ne4 · cP!Utiin$-/$i<f ~qc~'.S:/i.- "': ·;_)l:~~9-e~ned 
'.col~~'ttit&«i "s,eq~nces:: are:·.' ",AS¢~-{>,/>~ :~1-:·~l~PUY /. 

~~~~~-~~;:·:,11~:,~~:~~~tc):··:..:.:;~.~~:·:~; ,·,: ~~~:_ ~::;~~~;~·~· "~·:-~--.::)~<:·: .. : ·:;:.:. 
; Numeri,e ;; :tt'e1'i' .; 'ate 1 -~ .. ~iS~.~:d .. or,; -~:S·i· -/~),.,_' tiume~ic 
!()rd.~~---~'. ~; .. key:·~~ -~.-~v.,f~:at??,.- :ot}. :f~'h~: :.n~Uie.~~t·'d~ta 
i1~~!~~~::~,~:~.}~ ... ~f·~~~~~~-~·:,_.: .:~_::r/·:: _·:>-~:~:::/ (:·~:_: :·}.,,. .. 
1;f6~~'.'.'.tha~ · :oti~,.-:k.e/' ~1~-1~~: ~i~f:l):e, ~I?e%ii·ea': ,. )ici~r:<l~ 
;~t~ ;,: k.r.~er<id }hist:. ~Y. :;_. t~~;::~y·:.'e·~~~i;t,:$~~cl -t"b1,:.:--the 
;Ur st· SM5KEY ::: .<;~l.J. ~'.._.Jheg-;?<4c~Q.t.:c,ltn~.*/: to 1 key :;-Pi. the 
:Subsequent SM5KEY caltii in>thEc .. order .the, .fields a~e 
:~pedf.i~d.; «'Key'~i:i.-elds': 'c•nn~~" ove:rltrp.: )he 'maxi.~W!l: 
~tlum.bei;::~'..9ft ;cll.a,t~~~elr~ .. in1 .C!-.l.f,;.~ey' ,"~~:~.;ids . .':~n9 ::~1V"su~.' 
;:fields~»together.·H-2:56.. "·« .. , .. · . «,»,'; ~· ·' -: .. : 
~ ·''.~--~;~··:,.,:J>Tf':~ . ./',,, .,,>' ''~ /V-,7~'! A.,,_, ,, 

,,. -.I."" /' ... ' 

/H;:y ,., ,'?• 

~i~.U.~·~:i~ ·:.-. ' , ' '. ~- ·;_ ' ' '':~».:~·:: «;'.<~ ~ ' ' ' . ' ' 
one·-: <,>f· .. ~he~'. '.feature~~"''<>.£:. s_ort/Meige·:·s, t'otals·~,the 
'contents" 0£· -.sp_eci..fied".'.~tetas;'·:,.- -It af.lo~s, for 
.exa.mpte, .'.a· set ·of: trans~ct,ions .. to ·be ' accumulated 
;int:Q .. one record •. -' _; 

.When on~; record has the same key value as another, 
Sort/Merge adds .. the. contents of . the' specified ·sum 
'fi,eld t<> the. contents of the field in the prior 
:record. Then, one of the duplicate records is 
delated. A third record with the, sama ~ey'' value is 
processed the samer At ·the end of the summing 
operatton, ·only one record remains, and the 
contents of the sum field shows the sum from all 

.. the records 111ith that, same key value. SM5SUM can 
be called as many as 100 times, as long as the keys 
and the sum fields do not exceed 256 characters 
-together. 

Summing cannot be specified if owncode 5 processing 
is selected. 
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Purpose 

Processing 
Control 

>} ' 
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,. TABLE 8-6. SORT /MERGE 5 CALLS 

Descript,ion 

Begin specifications _for ~erge or sort. 

Specify array for- return·of statistics .after 
execution is complete. The (lmount of jnformatfon 
in the array can be, limited ·by -setting the f'irst 
word of the array to the number of elements to be 
returned.· O s~ppre~se.s" stat ht ics,. return.~·. ,. 

) ~ ()t~ ,"' ,-. > ~ , Av) ~'?' ,.,_,;:-\~~ A-rl< ~- ~, A 

" 

Syntax 

CALL SMSMERG (statistics~array) 
CALL SM5SORT (statistics-array) 

:""l,_; 

·values in the 16-word array are 
integers. Values returned in words 

· 2-13 indicate the number of records£ 
.read from.input file$; deleted by 
-owncode l; inserted by owncode l; . . ' 

»'inserted by owncode 2; sorted or merge; . 
> ae•1 eted by .owncode 3;.__i nseiAted by 
,,ownc(}(Jff 3i · ins'erted Qy· owncode 4; 

·, r'e'seiy~d ;·:de teted_. by owncode s·; 
combined; by summi.n'g; written' 'tq o~tput
f:ile "": Words · 14-16 indicate ·«in .: · 
char,aeter.~::.: mfoi,mum .recor..d )~f\9t.h{,, · 

. ·. . : ;;:-,~;~;·. ::;, ~,; ,,,:; , . . .. <· . ~~~;;~~~ record l~~gth;:~~~mum .~ecord , 

End speciftcation'Sf--and~peg.in··sort/Mer·ge-t'e~ecu:.:,,_ -.· '· CA~L',SM5ENO ' .... 

tiOf}.":: ·. '~:::·-~~-,·:(t:·:·:·;'\:};~J{ '."':~\Y~'::~-:~->~"
1

·"0 :'·-~?:~:·~:· . A .\~-.· '·,"·'·'·•-;:;" 

Specify .e$ffma'tecCtjuinbef' of· .. ·inpu~. -~ec9r:4.s . ., :,, ·... CA~L .. SMS.ENR' (num4e~L 

Se le ct s~rt/MJ~~·e>~o-~-~·~~i~~-1}, ~~~~1 fe~-;:~-d~·~:-,\;:/,· '· CAu}~MSFAST :~~op.ti.on•) 
rather thari b~v.fog Cf'BER: ·Record, .Ma-oager. ·read ;'th€ · « · · . . · :-- .· , . .. , , ,..,,,,, 

records •. (Also, suppr~s~~j some, diag~~~tics.")., ~- , option 'is YES to. select Sor~/Merg~; NO 
... Valid only"if· .BT=C·'.:an~l"RT=f, or. ':if Br=t ·and: RT'iiW-:.. to select CR~~' ,_, 

· r~~ntify .. :i~~p~t·~/~;1~);~;;~k~~·~ ~so~~;~;~~:,-~·:td·'.:;·;~~ ~ALL::SMsFRoM :( • 1tn · ,:~·.:·:' lt~:;:..l·: · -.,:·· · · 
read records<" ~D~faul·t'·irl~t:.fJle.oame·»ls::OUl::,.: :: "· ·~·~ · .... ;0 · ,.,,, 

(A1~ernat1:ve~:.;s ''t<i, -~upp1y fec,ofds· :tnro~gh_)n. : ; , , ·Sortri1erge r~wi~ds. the· ii l~s: before, ~nd. , 
owncode rou.t1ne.) ·:· ·- : ·. , ,_ ·" ·"" · · ' . "'/-' ."·after ,I.processing,' unless the .'ft1e name 

·:.v:.-~::"» · ·;':"-( -,;is·''INPUT.· . ·J-. .c 

, . ,: ;.· ,, • ·~t:;:;t:~, ;<·, <· · ·· .. :>r, . ./ 
. Identify 'o!rtput .f i'le:: fo :wh:tch Sort/Mer:ge writes. 
,records. Default output' file.name .1s NEW./ .. 

"' 
r ,' 

' .. 
Retain rec~r.ds 'With eqJa1 sdrt keys in ,,sam~i ord~r 
as they ar~. read>.'.: . ', · -, · ., , 

,,• 

\ < 

'. ,_ J.. .((~ ";' ,i.. A) ', A rJ, ;_ ~ ',,,;A' 

:::r't n.b ,.input f'ile ~xi~ts; lfn' should be 
• 
1',$NULl' • · 

.CAL(SMSTO ( 1 lfn' )·"'. 

CALL .SM5KEY (fir~t.:.byte~ ;·ength~ 
key-type','order') 

Key must be identified by .the first 
v character or bit, countin~ from 1 on 

·left.' ''key:.typet.: is a cb1lating · 
sequence name for character keys or a· 
:numeric 'data format,; see text for 

· ·· preae'r ! ned names. ~order 1 is A for : : 
a_scend i ng; D for descend in~., 

CALL SMSRETA ( 1 YES 1
) 

-. Records from multiple input· files ar~ 
read in the order that they are named 
tn SM5FROM·. . , 
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Defining 
Collating 
Sequence. 
for Char
acter' Keys 

Summing, 

Error , 
Control 

Owncode 
Routines 
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Syntax 
, '. 

·,: :r .:.~. . }~L,~· S_M5.SEQN ( 1 niurie.~') ·'- ,. . , , . 

· . .'M~st" · pr~cede: ~~h'er"."sM5SEQx·. ~al .1 s ... > . 
. :-~~~~~S~~;~,Q~.: 1

(;·~:h~.r-:; :~"~~·~>~,Ch~;;»>::·::'. 1 ·:, 

. ;:·k~~~ '.~~:~1 f'i~·"sM;~;i~~· ·e:~~ati;~~she~·, on~ 
'pQ.s.tt.:Hin 'ln, the sequence;.,. ,(for:::~~.: .. , } 
,.'examP.~~, Ht calls. .ar~ nee,<:1ed .. to..'. define 
~,a.:.lo».st'ep "s-equence· fo·r .,the.:digits::: · .. : " 
"'0-9'~} Gh'ar.acters can '.be specified .. b:Y. 

,; , ,,'J.et~Jh~r'."a: 1 iter.al ... in tne ca 11 .or: a: . : : 
. · ": :· hQ 1 l·erith: varue· 'in a «variable: ·in-' the · 

<: ,,., :/'<.. ,_:"> ,.~. : pa}~fit~~er "Hsf:o(~he ·ca 1 f. > ·: ·· .:-·,, ' 

: On:.output~ 'cl)ahge c.har,ac.ter's·'·i·~::p~'~·".Y:~~i~:·~~~;~~ .. :·· ~:c~~~{;;,~·S.E;Qi)~~Yi~J r::.~~~. '.,,~.~~, ::; :1 
', :· 

·« .to :t.he. f) r-s.t,._.ch~r~~er:·;n ~~.,,,~d. :>:•<· ;:~, ~· :~· ·: ·,~:: .. ~;~. . · [ .. .,,~· : ~·r;''. :·:: :,; .: :,:':».c , '"::._:' . . : ", -:.-~:;.r «: " " .. , 
· : , .. " : » »" .: · : ,.-.~ .. » .:·"· .. :· ~, ":~1~ .. ·;.'.,,.«.: .,,_,.i. ," • : ~SMS?EQi\, ~a~. be,; c.a lJed .. :om:,e ;;fo:r<eactt·: , "' , ->, , .:- ·J « -: .. .''.~~-·:«;_:;~",:.:;:~·~)'·,er:.~.(~~·:"" '-c,' . . ~~~~E.~?"~~1·~·~~;<: ·: ·« -:«: <·~;·:./ ~.'.·' .. '.« 
, SpecHy -that'"all.'cnat'acter$ ·~iit.ed 'fi--om~.SMSSEQ-S' · ·cP.(t:. "SfitSSEQR .{1:YEs•')" .. «_,· :: 

calls are. to. c'o llate equa Hy •. : .:·; <~: .. · : ~· ~.:",., .· ''<: ,,_ , . '· ', ,,,. -~" .,: _,, \"':· ~ _'» ::" .. « · «' 
· '. ·:· .,;<<' 'r- .. :,-1'.,:· ...... s~SSEQR«'can,,becaned,anly,onc.efor~'.the· 

' .. '~·;' : sequence~··.,·, ·4 , • • 
• l v > , 4 > ., <y j v $ , ,:;~ ~" '• _t.'," i;, ' 

For reco·r~'s ,~'itt{~~~~l ~~Y:, v;f;1:~e~i~-~~;~~~'rr .. ~.~-~~~:·:<» .; c;L SM,SS~M,~'{f'i~s~-~h~~·~:l~·~g~{:~·";' ·~''., 
·field. '·, .<·::· ... '.~f~~:.J~(',c ·,. · .. ~-."· · ·.::;':'.·::,.?~tjff.~~~~yp~:1~~~.~~?~~·::,~.«" /;~;"·<.'.,::· 1" '" 

· ~','. :.,· ':::w,,: · · ,:, ~-Fie1d;:is:.si>ecHied··:by-"Jr~· fit"~t«b.Yt~:;;·or, .. 
·~·.. '.:'. .. ~. '.M·~ 'fiosttio.n'. .. and,_tts rengt,lii):./ --~ .«.::«: · 

: <.. "~numeric'~type•:·:c-ari' be 'any numeric' 'data_ 
~,'·)·, typ~ iX~~pt:R~Al'. yep"indicat~s the· .. <: 

< :' .'nuniber:'of consec.utive identical .fields :~ 
~, :. '"·to ,be:,{fo.vorved: fn summing. ·: -, «> · · 

A A , ~- ~"''--" , i V 

t ' f;:)' v> 

" cALt· st.is£ <t'· ifn\) 
A )t '") " 

:'-~ $~~LL'1 suppresses. ctiagnost i'c ''; 
messages; Sort/Merge does not rewitld 
the file.· ,, .' ,· , · 

Specify. Jowest ~?pe:.~f-.~~ror ·t~, be' r~~o\•~~t~ .. " · ,.;~ < • CAL.L SMSEL~ ·{'level') · "~ :.~. 
'r/\ri~ial a~1d,»,a11 higher, l~ye1~~ w~ 
warning;. F' ,i. fa~91; C.i, cata$t.r~phic. { / ... -r 

f A '<' ,:i < v : ,-Z: ~:~;»" , ;. ," )~~ <..: > >< t t: /-
t dent if y integer·variaQl,e. ·fo which'Sott/M~rg~ 1· · 

returns the ~ighest level: Of<e.rro.r that': · 
occurred, during ex_ecut i,on ~ ft .. :"'-:.:«.. .. · · " · 

»' 

Specify name of routine to be executed at 
predefined point 1-5. ' · 

Specify number of characters in fixed length 
records to enter the sort or merge from owncode 
routines. 

Specify maximum number of characters in any 
variable length record to enter the sort or merge 
from owncode routines. 

' ' A ~ l) '> V ' A 

CALL' SM5ST ( i nteger-v.ari ab 1~ ),.~ 

· R~'turn codes· 10~ · 20, 30, 'and 40 
correspond to levels L W, F, a'nd· C 
respectively. 0 indicates that no 

"error occurred. 

CALL SMSOWNn ('proc~name') 

See text. 

CALL SM50FL (integer) 

CALL SM50MRL (integer) 
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J~Blt, 8~7; SORT/MERGE, 5 NUMERlC KEY TY~ES 

Sort/Merge 5 
key-typ~ -: Meaning' 

,. 

NUMERIC LO Numeri.~ :,c'haraoters ,.:,, Lead fog s'i,~n;>overpunch. 'r' DISP_L,,AY~~~GN, LEADING key .. ,type 

Num~rfo\,,~ha}:act,ers ;. ', L,e~dihg ~~p~~at,~ s'i,grt/ ,, >,'.,, DISPtAY ,SEPARATE.~i.EADING key-type NUMERIC LS 

« ·~.,,~µmer1~,-:~~t;~~~~i:i;~'::.·::, ~rrAf~'·~sf~~,i;~,}~y[;~~~.~·n'.::," . . ~~!~t;;~~;v;s1.1GN·,~;RA·;~.t~~· :~Y~:ty~~«" :.::· · 

. ··~~;'.~i1~;1'.~~~~';;1!;;~1:~~;~g;~i;::.·:~,':; ~. ,:~~tif~Sif .~R~r~~NG. ,key~·~YP~ , ~UM,E~,f,~l\~~~:'. .. 
,NUMERIC, f:S::·,:-;~.;" 

A ~;ii.-' :.:>r) 

.. ·,: eJ~ary:;)ntegen,withio, bhar.:acter,~bouhd~ries.· "":' , ', .. ~LQGt·CAL: :. ' 
:\:::\: -i~~, ~:/{~ A~·-c:A <~~:-~·~ 1~A* ',~'-:,-v",~A~lr~·~v ;-;~}~~:~., •, ¥~:~~--~~~,-~~: :Ar?/~~<A'~1;"-i: A\' AtJ{< <P1:~r,A::~}~A: ~~:-At 

,;~~·Bi,n~r1,::i~t.e~et~·",~ot(~J~i,~;'~c~ar.ac~.e,!~'~~;~~d~p~~s/' ·;. ·~'.:~,~9GIC,Al:: ~ : ,1,,'' 

A <~r"?> ••i-~~"'''S'',1Af'., ... ~Ai";::.;_</'';'.l,F",,(-,::•<j_.:':'..,;'~ ,::..-_~-~ -,~"1:' '~> <,....°:',.,r-J ,- -- >~ ,y.''f,1\,",~' ",-,, 

':O~e~"~M~nJEmt"bJ~arY..:.~nte,~rjwit~;,n:,'·t:li(r~~~e,~ ; .l~TEG~~.~·" 
Mun~<ir.i.~~·:V;~::"~:::;~.'.~ '"?':::,«~: f".<,, · · ·,:::«=::,>:·~· ::·;·'·"• .:,::( ,,,. · · 

:" 'on~i ~~~t,;~j'em~,n<t~b~i·fi1r-y,: \n'.t~ge~ no,t:' w'ithin'., 
:""~_haractcr<t;>ouridad,es.«:·" : '.· , :., , · 

' . , 

; ,:,:; yi~~~j'~~~~;;;~ ~~ie~;:. ~~~~.: . · 

~Sort/ Merge 5 Owncode Routines 
f< ' > ,,. < ' 

,Ai;« ,own'~ode" ·;~~~t:i~~ ·.is a'' p\;_t~edure subprogrim.: that, 
·~xecutes at ': ot;te«'. of five : ,'.p~edef:i:ned, · point$~_ during 
p'rocessi.ng. , One . user-:-wr'itten· routine x:an be 
associated with,: each> owncode «:;point1_.· '1 · tbroug~ , 5. 
a:hrough an owncode :1 <routine, :a, Pi:'O&'ralll 'can< SU'pply 
i,ndi\tidual' ,records ,',to' .,be· sorte~; alternativeiy; it 
can examine "and , act OU' , each:,. d'cord x:ead' .from'" an 
;input ;file· before that .r~c!?rd,,: is« ~~t,e,?: : Other 
owncode eoints'. allo~: action at 1;:he end .of ,files 1 

,before , output' . records are; written'. ,' a'n4» \rh~lJ < two 
~ecords, have< equal keys., " :"·'· "·:' ,, <-'': " »,; 

' ' ' ) ' \ ' ) ~; 1 , 4 -~ - ~ ' < ) 

< • '- + - ) ' ' ' ' ' ' ~ > t, > ·~ - -, ,> '1 ' ,:: :', ~: 1 :: .. 

Owncode rout.in~s all~w. a ~·progr~ ,,'. ~o,·;.':4~!1 ;~:, mqd!Jy, 
and ·delete, records ·during t\le ~orf - or "merge., pr~~':, 
~ssl,ng. -Table. ,8-8 shows owncode,,, poirtJs·; ,,whe~~ they. 
~xecute', and the,, pteaning..,,;r, of" ,the,'.1" ret\p;.ry,-_code0 ,';:bY 
which the routine· controls ·Sort/Me:r:g.e,~acti,4n~.>·~t< , . 

r < " -,:, 1' ~, , ~ ~ ~ ' v ~, : - 'l-: '< ~,v, 
Each owncod~· routine: '.111~~~~;:~ba· :'spe~·tfi#d'·:,t,h;;-,~~~.: a 
~all, to SMSOWNn',' where~.' n', is1.:,Ain/o .0wn~ode"1 P';>'tnt:~'~i 
through, S. The . routines. must" ~Is-0, be' ''.deClared« in:. 
an EXTERNAL< statement .• , "An, ownc6d'a', 5: :rautin~{'-ba'a·:,;5 
i;>'a~ameteis; · t~: ·o~her~ · ha~e ,~j',~:·: F,tg;;i:-e'',._·a-~1" 0shJw's, 
the_ pat:ameters, of the, subroutine<,';: . ·~, '~: ·- :,;), 

.. < > , v ( , ~· : 'L '°~':!-,..- ~:, 'v, ,/• ' v 

> < 

SORT I MERGE 4 AND 1 · 

·NOTE 
< " i' f < ,. ~ < ~ > ;: < 

Refer to appendix. G ~for recommendations.'-,~:m',, 
the ,use· of thiS featu:re ~ . , , , ,:_,,.,, , , ·. «: ,, 

SortiMerge · 4 and '1 . '.int~:tfac~ , · subr({ut!n~/ at'e 
described in' the scirt/~rge <4 'and 1, refe~~nc~ 
manual. Table 8-2 ,.,shows, the FOR~'N .. P._r~gram ca~lls •. , 
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SUBROUTINE name(return-code,recoro-a,reca-rt, 
record-b,recb-rl) 

retu.rn-code Integer variable by which the 
subroutine passes instruct ions 
bar.k to Sort/Merge .. · It has a 
Q value when .the routine is 
entered .. 

record-a Array in which record is 
passed. Sort/Merge passes a 
record to the routine for 
owncode 5, 3, and, if an input 
file is specified, owncode 1; 
otherwise, the array is 
empty. The routine passes a 
record back to Sort/Merge in 
this array. 

reca-rl Number of characters in 
current record. Sort/Merg~ 
sets on, entry; subroutine can 
reset, for subsequent 
Sort/Merge use. 

record-b 

recb-rl 

For SM50WN5 only, ·array and 
length, 

for the second record. 

Figure 8-3. Sort/Merge 5 Owncode Subroutine 

8-21 



"• 

Own code 
Routine 
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4 

'f-
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TABLE 8-8. SORT /MERGE 5 ·~O~~C,ODE ROUTINES- , ,, , .:<" 

y Y< 

Return;. Code ;Set -by Rout i.ne 

When Executed · 'value -

, Sort, Aft'er' each record ·read f,rom 
,>1,. ·:,rJle,speCified-,by,,:_SM~F,ROM." 

' <;ch-,,\ ', ( s6,rt r~cori:l"'~assed '"back 1n record-a. 
" > '- '~;:o~~~i/~~c~,~~(~~~ssed:~o~ck ;in:, record .. a. 

Sqrt: 
·Merg~ 

/ ,> ~ 

Sort 

, V)t:', ;, 0A•: 
~ v ' < tv 

\ :~'._:i~~i:~t:·-;;~t~'"~~~~i:~, :·p~s,s;~ ~ t~''. routine and the 
'· new·"'r,eco~d '~flat ,ts·"in» r~cord-a ,into sort. 

Rou"ffne -.is :intered.:again: with new record in "/ ,:~r~,~w:.,~t~~; .:~} '~:r~ ::.::__:-,_ ,,.- ,
0

~::-. • " •• " " 

"~ "::~T-~l;~~n,~~~; f i:l~_ ·=1npU,,~;·· an:~~'go Ja nextJ i le. 

:o'.:~;,; 1·~~~{-~~~~s~~)ack, Jn '.r~dir~-~. .· 

>::,,?-, · :~~1fit~~.)~~ori··i'n::~ec9r~.:a"·frlto ~~rt'." owncode ,'" 
, · " '~l'··re~~xec1.1tes- w•1"th ».th1,s r-ecord. 10 record-a. 

: /'::'),..' 't ~i~),.::;V }*'' 5>$ \ \ "} ... : '( >'<~lj >,(', '<v ) '/~ 

', f(~itfi rt'a:t~·t.'i~ut-. « "-~~ :' : 
., '« i;,-1~· ' ,> ,.--

· 'o "' ; -"&egi{n 'pJ.9ce~hn'9-· ~f:·ne~t-' input ti 1e • .' 
,..:;)~:l' · ... ,,,,',-<:t\,,.,\:· <'i.t;':.::, :--?~ ... )« "((~~/~~(( '(' ~· A', -

_ ,:'J, ,, --\lns:ert· nrst· ·reca.:."rl ,characters-·' from 
\:."'::;<,:, f:e~9N~:a_)~~t~r-« f~~t~r,ec:ord~· 'Owncode 2 re-

·" ' 1 , ,"1!Xe¢utes4·- o.'' .,, '.- 1~-- ",, ·'" · "" 

..•. ~ • ffe~,~~~)~P"f , . , 
)~ame as' l for:' wheri-'inpuf file specifi~d. > 

'1 1
' ',>' '' >. '> ', -l' 

'i t ,/,. ~ >. ) , <:-' --

;,;~Jr:t.t~~'. r~_cpr(t;_'pa$,'sed'; back , in' record-,d 
,, _;t-n ~~tput:-«U-l e. , , :" , - , · "" 

'" :-: ',"::--~:, ~.~_;-:'~f:~c,:·«-,.-~,:-:i; : -", ', . --:_ , ' -
fl - ,, "I~·: ,~1~?- ~~~~.Pr~ ~,a.sse~ back l n "record-a . 

i ,-. ,_'; ~~.· ,$«"'~~ ,,,,., i;.x '< ) ' ,. .. , '_•, v v < > 

/·~· ;.,_2 , ;:Wri't:.iHxo~ti' recoro passed to -routine a11d the ": 
: 1J1ew~:r.ec()r'cf thiit -"fs · iil record-a ·to- file. · 11._"* 

:;~oU.t~ne- ts:-~ntWed again with new recor<l in 
;~:~~d-a. " ", " ,::",, '' · · 

· " , · . ~~-3 »-·"_ , :~~Terffifna1i~ :ciutp~-t '. f~~m cur~ent file. Execute 
- - ·"· .«-. -owncode-4··or end So'rt/Merge. 'v, .~ : > \ ... " 

H , outp~t .~f ;\~ was. ~not ··
specified, , as Sort/Merge, , »;. 

- is, ready-:to 'output: record+,»,, 
v, , " ) );:] " ) <, )A 

- .After, "last record written· , ,,, 

»to: file spedfi~d«_bY,. SMSTO'.',, 
! 

'} 

After·owncod~ 3 routine 
terminates·output. 

When 
keys. 

2 records have equal' -

V,',h,,((,« ':, ,._:J;.,(:~e~V> r-,, A() 

j)e:li~t~~reeof.d p~ssed back in re~ord-a. 
.,' ,/ ,<} ,Ali< > y .. ' ~ A ( « ) ~ < 

, Term,i'n~ie ou~put:. Execute owncode 4 or 
, -:t~~mi na te Sort/Merg~. 

· ~:nd ;Sort/Merge .. ~ '" ·: ' , 

;~·in:e-;t", t-·;;st'"-~~~·~-rl characters from 
, recbrd~a' as last record. Owncode 4 

~ ·~~~ex~c~tes~ 

0 -~nd: Sort/Me~ge~ 
\, 

~, O '1ns.ert first reca-rl characters of record-a 
'as· first reco~d; insert first reco-rl , 
characters of record-b as second record. 

Replace both records with first reca-rl 
charact~frs of record-a. 
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TABLE 8-9. SORT/MERGE 4 AND l CALLS 

Description Syntax 

Begin specifications for merge or sort. Specify 
maximum number of characters in largest record. 
Optionally specify number of words in Sort/Merge 
working storage. 

Select mass storage merge. 

Select mass storage sort. 

Select balanced tape processing. 

Select polyphase type processing. 

Identify intermediate tape file names: 
minimum of 4 for balanced sort, 3 for 
polyphase sort. 

For each input and output file, identify use, 
type of input/output to access file, action at 
end of file. 

The same file should not be used for both input 
and output, as it will reset the maximum record 
length for the file to the Sort/Merge value. An 
OPEN statement with RECL=n~n can restore the 
origina1 value. 

For each sort key, describe key and order on 
output file. 

Name user-defined collating sequence, and 
identify array containing characters in the 
order they are to be collated. 

Specify that listed characters collate equally. 
Each must be previous specified on SMSEQ. 
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CALL SMMERGE (mrl,buffer-size) 

CALL SMSORT (mrl,buffer-size) 

CALL SMSORTB (mrl,buffer-size) 

CALL SMSORTP (mrl,buffer-size) 

CALL SMTAPE ( 1 lfn 1
, ••• 

1 lfn 1
) 

CALL SMFILE ( 1 use 1
,

1 access 1
,

1 lfn', 1 disp 1
) 

use 
access 

lfn 
disp 

SORT; MERGE; or OUTPUT. 
FORMATTED or CODED, formatted; 
BINARY, unformatted. 
Unit specifier or file name. 
REWIND; UNLOAD; or NONE. 

If the file is being processed by direct 
calls to CYBER Record Manager (not supported 
by SCOPE 2), access should be 0, and lfn 
should be the FIT array. 

CALL SMKEY (first-byte,first-bit,num-byte, 
num-bits,'key-type•,•order') 

CALL SMKEY (first-byte,first-bit~num-byte, 
num-bits,'OISPLAY 1

, ••• 
1 seq-name 1

,
1 order 1

) 

Key must be identified by its first character 
and bit within that character counting from 1 
on left. Key length is specified in number of 
full 6-bit characters and number of additional 
bits. 1 key-type 1 is: DISPLAY, display code 
or internal BCO; FLOAT, floating point format; 
INTEGER, signed integer; LOGICAL, unsigned 
integer. 'order' is A for ascending order; 
D for descending. 

If key-type is DISPLAY, numeric data can be 
described with additional words 'SIGN', 
1 LEADING 1

, 'TRAILING', and 'SEPARATE' as shown 
in table 8-6. A collating sequence must also 
be specified. Predefined collating sequences 
are: ASCII6, COBOL6, DISPLAY, INTBCD. 

If key-type is FLOAT or INTEGER, num-byte 
and num-bits must total to 60 bits. 

CALL SMSEQ ('seq-name',seq-array) 

Specify each character in lRx or octal format. 
Terminate the array with a negative number. 

CALL SMEQU ('seq-name',equ-array) 

Specify characters in lRx or octal format. 
Terminate the array with a negative number. 
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TABLE 8-9. SORT/MERGE 4 AND 1 CALLS (Contd) 

Description Syntax 

Specify list of options that: suppress dayfile 
messages; check output file for correct sequen
cing; retain identical key records in order 
read from sort files; checkpoint dump at end
of-volume7 after n records processed> or not at 
all; specify merge order; select key comparison 
or key extraction technique. 

Specify list of owncode exit number 1-5 and 
associated owncode subroutine name. 

End Sort/Merge specifications without 
initiating execution. 

Begin Sort/Merge execution. 

Sort/Merge 4 and 1 are not compatible with the 
ARG=FIXED control statement option of the FORTRAN 4 
compiler call. Neither are they compatible with 
programs in static mode (NOS and NOS/BE) or dynamic 
mode (SCOPE 2). Sort/Merge must not be called from 
the (0,0) overlay in an overlay structured program 
that uses blank common. 

The first call must be SMSORT, SMSORTB, SMSORTP, or 
SMMERGE; a call to SMEND must be the last. Other
wise, calls can be in any order. The program must 
open all files before Sort/Merge is called. If a 
file is processed by CYBER Record Manager routines 
as well as by Sort/Merge, the program must call 
OPENM. 

I 
The MRL option on the SMSORT, SMSORTB, SMSORTP, and 
SMMERGE calls is used only when one or more files 
are FORTRAN files. If all files are processed 
through direct calls to CYBER Record Manager 
(access=O in SMFILE calls), the MRL option is 
required only as a dummy parameter. 

COMMON MEMORY MANAGER 
Conunon Memory Manager ( CMM) is a set of small CP 
COMPASS routines that manage memory during joh 
execution. Program field length is usually managed 
by CMM unless the STATIC loading routines are 
called from within the program. CMM routines 
allocate and release space, change the size of 
allocated blocks, and obtain memory statistics. 

CMM is available under NOS, NOS/BE, and SCOPE 2. 

A program can call CMM directly to manipulate 
memory as the program executes. A program can 
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CALL SMOPT ('option', ••• •option') 

VERIFY 

RETAIN 

NOOAY 
chkpt 

ORDER,mo 

technq 

Checking output file for 
correct sequencing. 
Retain identical key records in 
order read from sort files. 
Suppress dayfile messages. 
Checkpoint dump: VOLDUMP, end
of-volume; OUMP,n after n 
records; NODUM?, suppress 
dump .. 
Specify intermediate merge order 
2-64. 
Specify COMPARE or EXTRACT key 
processing technique. 

CALL SMOWN (exit-number,routine-name, ••• 
exit-number,routine-name} 

Subroutines must be declared EXTERNAL. Exit 
from routine with call to SMRTN(parameters). 
See Sort/Merge 4 and 1 reference manual for 
details. 

CALL SMABT 

CALL SMENO 

request a fixed-position fixed-size block for use 
like any other piece of memory. CMM returns the 
first word address (fwa) of the block, and the 
program subsequently uses fwa to identify the 
block. Once a block is obtained, it remains active 
until it is freed by a CMM call. The program can 
access the entire block contents. 

Program loading establishes a static area and a 
dynamic area: a basic initial load static area 
size will not change during program execution; an 
overlay load static area size will fluctuate as 
execution proceeds as each overlay load occurs. 
Normally, CMM then manages the total size of the 
dynamic area without program knowledge, by managing 
the current space between the limits of the highest 
high address (hha, which sets the boundary for 
blocks that must be protected from subsequent load
ing) and maximum field length. With direct calls 
to CMM, a program can request and release blocks, 
and can change the size of the static area by 
changing the starting address of the dynamic area 
(daba). Otherwise, daba would be changed only by 
another job step. 

CMM interface routines for NOS and NOS/BE are in 
the library SYMLIB. For SCOPE 2, the library is 
SYMIO. 

Table 8-10 lists the direct CMM calls. The last 3 
characters of the routine name identifies the spe
cific operation. All calls except CMMFRF, CMMSFF, 
CMMSLF, CMMGLF, CMMCSF, CMMFGR, CMMGBI, and CMMGFS 
can be used as the first direct call to CMM. Argu
ments for these calls must be integers, except as 
noted below. For more information, see the CMM 
reference manual. 
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Type of Call 

Fixed
Position 
Block Calls 

Group Block 
Calls 
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TABLE 8-10. COMMON MEMORY MANAGER CALLS 

Description 

Allocate a fixed-position block as the address 
specified. Identify the group to which the 
block might belong; a group is initially 
activated by a call to CMMAGR. Indicate changes 
that can occur in block size by size-code. 

Same as CMMALF but for flexible allocation of 
block. 

Free the specified fixed-position block when it 
is no longer needed. Block contents cannot then 
be accessed. 

Delete a specific number of words from the first 
word address end of an active block. The con
tents of the deleted words are lost. 

Delete a specific number of words from the last 
word address end. The contents of the deleted 
words are lost. 

Add a specific number of words at the last word 
address (lwa) end of a fixed-position block. 
Block contents are undefined initially. 

Change the current size-code of an active 
fixed-position block. 

Associate an arbitrary user-supplied 30-bit 
value with a unique identifier so that the value 
is accessible through CMMFWA. 

Obtain the location and current number of words 
in a block. 

Activate a new logical block group. CMM assigns 
an integer to the group for future identification 
in CMMALF, CMMFAF, CMMGBI. 

Syntax 

CALL CMMALF (blksize,size-code, 
group-id,fwa) 

CALL CMMFAF (minsize,maxsize,size-code, 
group-id,fwa,blksize) 

Block size is specified by a minimum 
size and a maximum size, which allows 
CMM to make more efficient use of free 
space. 

CALL CMMFRF (fwa) 

CALL CMMSFF (fwa,words-shrink) 

CALL CMMSLF (fwa,words-shrink) 

The number of words to lose must not be 
negative and must not be greater than 
the current block size. 

CALL CMMGLF (fwa,words-add) 

The current block size-code must allow 
such an addition. 

CALL CMMCSF (fwa,size-code) 

Specify new size-code the same as for 
CMMALF. The block is identified by its 
current fwa. 

CALL CMMSIV (user-value,id,unique-id) 

If id is 0, CMM creates the identifier 
and returns it in unique-id. Any other 
positive even integer in id becomes the 
user-specified unique identifier. 

CALL CMMFWA (unique-id,fwa-return, 
blksize-return) 

The block is specified by the unique 
identifier established by CMMSIV. This 
allows the fwa of a fixed block to be 
recovered across overlay loads. 

CALL CMMAGR (group-type,group-id-return) 

If group-type is 0, the group has 
unrestricted lifetime. If l, lifetime 
limited to the next increase in daba. 
All blocks in a type l group must then 
have a lifetime shorter than the next 
call to CMMSDA, CMMLDV, or CMMLOV, as 
these calls increase the size of the 
static area. 
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I 

Type of Call 

Group Block 
Calls 
(Contd) 

Overlay, 
Segment, and 
Dynamic Area 
Calls 

Calls for 
Current 
Information 
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TABLE 8-10. COt+10N MEMORY MANAGER CALLS (Contd} 

Description 

Free all blocks belonging to the specified 
group. The group is then deactivated~ and 
block contents cannot be accessed. 

Initiate loading of an overlay. 

Initiate loading of a higher level overlay 
created for processing by the Fast Overlay 
Loading feature. For more infonnation on 
Fast Overlay Loading, see the CYBER loader 
Reference Manual. Fast Overlay Loading is not 
available under SCOPE 2. 

Specify an explicit increase or decrease of the 
dynamic area base address. 

Respecify the highest high address. It provides 
for extended overlay loading, and can be used to 
give Cr+i more space for fixed-position blocks 
when a large overlay is no longer needed. 

Deactivate Cr+1 so that it no longer exercises 
any control over the dynamic area. Any block 
currently active can still be referenced. 

Obtain current information about the block 
specified by fwa. 

Determine the size of the largest fixed
position block that can be allocated at the 
moment. No allocation occurs. Any other 
call to CMM, except CMMFWA or another CMMGFS 
call, affects the validity of the value 
obtained. 

Syntax 

CALL CMMFGR (group-id} 

CALL CMMLOV (name,11,12,n,u,v,e,lwa,fwa, 
ovlname,eptname,e,fe,status,eptaddr} 

Arguments correspond to the overlay 
loading parameters described in the 
appropriate loader reference manual. 

CALL CMMLOV (ident,fwa,eptaddr) 

ident is the overlay name and/or level; 
fwa is the location; eptaddr is the 
entry point address of the overlay. 

CALL CMMSOA (new-daba) 

The new-daba must be less than or equal 
to the current value of hha. If 
new-daba is greater than the value of 
daba at the time of the call, a type l 
block group cannot be active. 

CALL CMMSHA {new-hha) 

The new-hha must be greater than or 
equal to the current value daba. If 
new-hha is greater than the current 
value of hha, no active fixed-position 
blocks should exist before the call. 

CALL CtfttKIL 

If CYBER Record Manager is being used, 
various aborts can occur. Use CMMKIL 
with caution. 

CALL CCGBI {fwa,size-code-return, 
group-type-return,group-id-return, 
blksize-return) 

Returns current size-code, the type of 
group and identifier for the group to 
which the block belongs, and the current 
number of words required for the block. 

CALL CMMGFS (fl-flag,group-type,blksize
return) 

fl-flag and group-type are specified to 
CMM as restrictions. If fl-flag is 0, 
CMM calculates with the current field 
length. If l, CMM assumes field length 
could expand to the maximum field 
length. The group-type should be 1 if 
the block can extend below hha, or 0 if 
it cannot so extend. 
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Type of Call 

Calls for 
Current 
Information 
(Con'td) 

· Miscellaneous 
, ·qptions 

User Control 
of Error 
Condit ions 

Legend: 

TABLE'S-lo. COMMON MEMORY MANAGER CALLS (Contd) 

Des.cription 

Obtain information about the current ·state of 
the dynamic ·areat returning it to the speci
fied array. 

Syntax 

CALL CMMGOS (return-array) 

Values in the 15-word array will be 
lntegers, except for the word con7 
taining ~ percentage. Several words 
returned are reserved for Jutur'e,. use by •,, 
CQC. , . ' 

lnformation'returne~, begi~~~ng wjth 

'·' 
· • · the first" word of the array, is: ' 

v',. )} 

~ ';: • ' < ., :' ' • !·'.~'.'.'' ,' :' .-\~·:\,:.:; ·~f ;:;7. <<'! '· . 

'Obtain' inforJia i icin. about.: the'.: 6!.tefa 'I .l"· ~Ut~i;~:\. :· ; ' 
of:, the\ dynami~ 'a\-ea, ·ret~t;.n.jp9· ®:word'Lt9.~:the ".' .: 

, specified ar,ray('.,, !n~orrita~i<?n~.:is.'"appJjGab.J.~·.to,,,. 
' job step ·summar.ies;· but:::'~lscf could b'e,·use<f7for "' 

othel'.'· stais'ti~aJ p~r'po,~~~~:{:::.· ··""'.">'.:,. ~ -,-.-": , 
, ' :, ,_,, ' ·";·-'.,' ~" ".' :":,::~·:· ,\, " ' 

, ft> 

~' , • 4 , , ~ ') t : : " .' ~~- :~i ~" ~~ t' - :: :,;, ~ , '_-.)~ , ~, " j j < ' 

· Pass <;ontro L to a ·user:·-supp lied ,$ubprpgr:'am at. 
'the time o·CMM ~bort would otherwise, occur. 
After execut·ion ,of,:tM, ,user ·s·ubprogr,am,-:.. CMM , 
restores ,~t.self; 'to,'nor:-mal e~ror pr9cessing. 
Any subsequent"error.~HJ cause~an abort;. 

·unless CMMOWN is reestab.lished within ·the 
error ex it'. subprogram; , · "•·" 

~ ~ J ~/ 1 ) v 

, dynamic atea,base address (daba};_ 
highest .. ~igh adtjress. (hha};. field·· , 
length; 'maximum' field '.length~ percent· 
bf memory·use~ (type real value); 

>r·es,~t·v(::,g; numfrer·- Vf Y,Ori ti QUQU~ ~r~~e 
· words; y r~serveii; ·reserved; , numb·er. of 
J'ixe9-pbsition b1oc~s; re~ened; '.number 
:·of :auocated fik,ed-po.sitior[ words' 
,including the 8 CMM overhead wo.rds 
~.:,associ,ated wltb. each fixe.d blocK; ,, 
:~eserved; ,number. of 'free areas; number 
of free words. 

, CALt ·~MMGSS (return-array) 
, r . 

· , fnfortnation returned~ beginQing- with 
'the ,first 1word of. the array, is: mp.x·i-. 
murn'. number. of all oca ted.,\tiOrqs; Ill.ax imum 

',field lehgth; reserved; number of field, 
·length increases; number of :field · 
length decreases; res~rv~d~" 

v ' .. ' ' - ' ;, ~ "" 

CALL CMMOPl 

CALL :CMMOP 2 

, CALL CMMOP4 

~ ' ' 

Use when CMM would not be,called for 
some period of time.· 

CALL CMMOWN (subprogram) 

TQe subprogram must be declared 
EXTERNAL. It must have one forma'I 
parameter ·that al lows CMM to pass a · 
3-word integer array. The array wi 1'1 
contain- any memory, error· condition; 
the number of any user error that 
caused the abort; and,the address 
from which CMM was cal led. 

size-code Integer 0-7 whose value is determined by the bits in a 3~bit code: Each bit that is set 
, to 1 indicates whether an end of the block ·can change. Bits are: lxx, block can shrink 

from fwa; ,xlx, block ca~, shrink from lwa; x~l, block. can grow from lwa. 
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The size-code value places a limit on calls to CMMSFF, CMMSLF·, and CMMGLF that change 
block size. The size-code can be changed by CMMCSF, although CMMCSF cannot subse
quently allow g~owth from lwa. 
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Figure 8-4 shows a,n , exa~ple ~9f· ,a progi:am that, 
a lloca,tes a> ,s':t.ngle. Q.xea....:position b,;t,pck 'tb,,., ah 
ar:r;~y. · . The: f~c-bntciire. ,,Is applicable '"to',:·; 1>~ograms· 
that iµ.nJpuiate ma trice's ... or ot;he:r :fa'rge ,art~Y~; · 

,' ' 3' , " ':· "£· , ·; , " .~. 

y ~ ~ ,, '< if <' :) '\ '; ' "' 

A COMPASS subpr~gra~ mu~'t beg,ln, ·;+ tlf a''.\;ource ~ ).i~e 
(figure 8-5) containing ·the word ··IDENT . in cotunms 
11 through 15, with columns 2· through lQ blank. «~nd 
column 16 blank. The su.bprogram must ~nd wi.th any 
legal COMPASS RND ltne. > 

A COMPASS subprogram must not int.errupt a 1''0RTRAN 
program unit. The !DENT line must either ~mmedi
ately follow a previous END line or be the first 
line passed to the compiler. 
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' ) ,j - 1 ) < 

Subprogram-name is the name of the subprogram 
being called. : . If .an intrinsic function is 
being called> then the name:ls suffixed with an 
equal sign. 

lnr is the source line number of the statement 
containing the calls~ 

TRACE. is the address of the traceback word in 
the calling routine. 
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Arguments in the call must correspond with the 
argument usage in the called routine, and they must 
reside in the same memory level. An actual argu
ment of level 1 or 2, however, can correspond to a 
dummy argument of level O. 

The argument list consists of consecutive words 
I having the format given in table 8-11. If ARG=FIXED 

is not selected, a zero word terminates the list. 
Statement label actual arguments appear at the end 
of the list, preceded by a generated-label (fall 
through address) parameter, and have a type of 
label (6 in bits 48 through 50 of argument list 
word) if ARG=COMMON is specified. The called 
routine accesses the addresses by offsetting the 

I 
address of the argument list, which is contained in 
register Al. 

Pass By Value Sequence 

The pass by value sequence is used for reference to 
mathematical intrinsic functions when DB=TB is not 
specified on the FTNS control statement. 

The pass by value code sequence consists of in
structions to load the first argument into registers 
Xl and X2, and the second argument into registers 
X3 and X4 (the second register of each pair is used 
only if the argument is type double precision or 
complex) followed by a return jump instruction. 
The external linkage name for external functions 
called by value consists of the function name 
suffixed with a period. 

FUNCTION RESULT 

In both calling sequences, the result value of a 
noncharacter function is returned in register X6 
(X6 and X7 for type double precision or complex). 
For functions whose result is type character, 
however, the compiler inserts an extra word at the 
beginning of the argument list to transmit the re
sult. This word has the format shown in table 8-11. 

ENTRY POINT 

For subprograms written in FORTRAN, the first two 
words of the subprogram are trace words. The first 
word contains the subprogram name in left-justified 
display code (blank-filled) in the upper 42 bits 
and the subprogram entry address in the lower 18 
bits. The second word is used to save the contents 
of AO upon entry to the subprogram. The subprogram 
restores AO upon exit. The code generated is as 
follows: 

Trace word: 

VFD 42/name,lS/entry address 

AO word: 

DATA 0 

Entry point: 

DATA 0 
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TABLE 8-11. ARGUMENT LIST FORMAT 

Bit Description Position 

59 Memory where argument resides: 
0 Central memory or SCM. 
1 Extended memory (ECS 

or LCM). 

58-51 Zero. 

50-48 Data type (present only when 
ARG=COMMON specified): 

0 Real, Boolean, Intrin-
sic 

1 Integer. 
2 Double precision. 
3 Complex. 
4 Logical. 
5 Character. 
6 Label. 

47-30 Argument length, in characters. 
Zero if argument is noncharac-
ter. 

29-28 Zero. 

27-24 Beginning character position of 
argument. Value is 0 through 9: 
0 means the leftmost character 
position of a word, 9 means the 
rightmost character position. 

0 if argument is noncharacter. 

23-0 First word address of argument. 

RESTRICTIONS ON USING INTRINSIC 
FUNCTION NAMES 

Functions written in FORTRAN that have names 
identical to the mathematical intrinsic function 
names described in section 7, such as AMAXl or 
SQRT, must be declared EXTERNAL in the calling 
program unit. This declaration causes the compiler 
to reference the user-defined function, using a 
pass by reference sequence. 

Functions written in COMPASS that have intrinsic 
function names can use either a pass by reference 
or a pass by value sequence. An EXTERNAL declara
tion and a pass by reference sequence must be used 
in the following cases: 

If the function is to be passed as an argument 
to a subprogram. 

If the function has the same name as an intrin
sic function that generates in-line code (If 
the function is not declared EXTERNAL, the 
compiler generates in-line code). 

If a COMPASS routine has the same name as an in
trinsic function and pass by value is to be used, a 
period must be appended to the function name (for 
example, SIN.). 

8-29 



Figure 8-6 illustrates a sample program containing 
a call to the intrinsic functton SQRT, a call to an 
external function ZEUS, and a reference to an 
Jntrinsic function, AMAXl, that generates in-line 
code. The object code generated by these calls is 
shown in figure 8-7. The code generated for the 
external function ZEUS is illustrated in figure 8-8. 

PHOGRAH SUBLNK 
X.::SOBT(7.0) 
t=ZEUS(X, 1.0) 
Erl C 
FU~JC'fIO!I ZEUS(AkG1 ,ARG2) 
Z£US:AMAX1(ARG1,AHG2,0.) 
HETUfltJ 
E:ID 

Figure 8-6. Program SUBLNK 
and Function 2EUS 

8-BIT SUBROUTINES 
The 8-Bit Subroutines is a utility package for 
working with ASCII and IBM sequential files in 
8-bit format. It allows data to be eonverted, 
moved, compared> and packed. It is the means by 
which IBM file formats are ch.anged to CDC internal 
file format. 

8-Bit Subroutines is available under NOS and NOS/BE 
only. 

Table 8-12 summarizes the calls to the utility. 
See the 8-Bit Subroutines reference manual for 
details of the IBM and CDC data formats and the 
conversion specifications. 

A utility routine is also available to convert IBM 
print files to CDC print files. The control state
ment that calls the utility is: 

COPYSP,ibm-lfn,cdc-lfn,option, ••• option. 

ibm-lfn and cdc-lfn 

Names of the IBM format and CDC format 
files, respectively. 

option 

Description of IBM file or FOLD: 
RECFM=rec-format (F, V, U, FB, VB); 
BLKSIZE=blk-length; LRECL=rec-length; 
CODE=char-code; FOLD to fold output in to 
the 64-character character set. 

CYBER DAT ABASE CONTROL 
SYSTEM 
CYBER Database Control System (CDCS) is a data 
management system. CDCS works with a data base 
defined and controlled by a person known as a data 
base administrator. The data base itself is 
described by a schema. Various subschemas define 
portions of the data for use by application pro
grams. A FORTRAN subschema must be available 
before a FORTRAN program can access the data in the 
data base. 
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CDCS is available on NOS and NOS/BE. 

The interface between a FORTRAN application program 
and CDCS is not the same as direct calls to a 
product from within an otherwise normal program. 
There are two types of communication with COCS. 
The first ts by way of calls to $ubroutines that 
provide utility services. These calls to DMLRPT 
and DMLDBST at'e written as CALL statem.ents tn the 
program. 

Communication with CDCS that allows access to the 
data itself ls by way of Data Manipulation Language 
(DML) statements :to the program. The procedure is: 

1. Insert DML statements in the program. SUB
SCHEMA, INVOKE> PR IV ACY, and OPEN must be the 
fiut 4 DML statements. CLOSE and TERMINATE 
must be the last DML statements. INVOKE is 
required in any subprogram that uses CDCS. 

2. Attach the subschema library. Preprocess the 
source program using the DML control statement. 

DML modifies the program by inserting the 
subschema description of the data into the 
program. The modi.fled program is written to 
local file DMLOUT. 

3. Compile the program that DMI. output. 

4. Make library DMSLIB ava1lable> and execute the 
preprocessed object code. 

Note that DML statements processed by the preproc
essor are not CALL statements. Table 8-13 lists 
the DML statements. Each statement must begin in 
column 7. Parameters that appear on the statements 
are: 

END= slab 

For sequential read> indicates control 
transfer when end-of-file is encountered. 
slab must be a statement label for an 
executable statement in the program. 

ERR=slab 

Specifies control transfer after an error 
occurs. slab is as in END=. 

KEY ••• 

Specify the name of the primary or altei:-
nate key item. The symbol in the parameter 
can be =, .EQ., .GT., or .GE. so that an 
example is: KEY .GE. BIGKEY or KEY=LOWONE. 

MODE=open 

Specify access mode: I, read only; O, 
create realm only; IO, updating operations 
allowed. The mode must match that on any 
PRIVACY statement for the realm. 

PRIVACY=cde 

Specify access code for realm. Can be 1-30 
characters. 

See the FORTRAN data base facility manuals for a 
further description of DML. 
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BLOCK ADDRESS LENGTH 
START. OB 6B • 
CODE. 68 108 
LITERL. 16B 28 
FORMAT. 200 013 
TEMPS. 208 OB 
APLST. 208 ltB 
IOAPL. 248 OB 
NAMLST. 2llB on 
VARS. 24B 4B 
SUB. 308 OB 
SUBO. 30B OB 
BUFER. 308 OB 

IDE NT SUBLUK 
OB 23250214161355000005 + SUBLNK TRACE. 
2D FILVEC. BSS 0 
2B 00000000000001000000 ADDR 0 f 1 
3B 00000000000000011610 FVEC 116108 

USE LITERL. 
168 17227000000000000000 CON. CON 172270000000000000008} constant table 
l'(B 17204000000000000000 CON 17204000000000000000B 
178 USE FORMAT. 

USE APLST. 
208 AP. 1 FSS 0 
208 00000000000000000026 APL 0003tX+O 
218 00000000000000000017 APL 0003,CON.+1 parameter list 
228 00000000000000000000 0 
23B AP.2 BSS 0 
23B 00000000000000000000 APL 0000,TRACE.+O 

USE IOAPL. 
USE NAMLST. 
USE CODE. 

* LINE 2 source line number 
6B 6102000002 SBO B2+0+2 

5110000016+ SA1 CON. get actual parameter into X1 
7B 0100000000 RJ :XSQRT. 

10B 5160000026 + SA6 x 
* LINE 3 

11B 6102000003 SBO B2+0+3 
5110000020+ SA1 AP. 1 get address of parameter list into A 1 

12B 01000000000003000000 RJT =XZEUS,3 
13B 5160000027 + SA6 y 

* LitJE 4 
148 6102000004 SBO 82+0+4 

5110000023+ SA1 AP.2 
15B 01000000000004000000 RJT :XEHD5. , 4 
168 BSS 0 
168 USE START. 
48 6102777747 SBO B2+0-30B 

6102000000+ SBO B2+TRACE. 
5B SU!iLNK BSS 0 
SB 5110000002 + SA 1 FILVEC. 
58 0100000000 RJ :XQ5RPV. 
68 BSS 0 
68 USE TEMPS. 

208 ST. BSS 0 
20B CT. BSS 0 
20B IT. BSS 0 
208 OT. BSS 0 
20B VD. BSS 0 
20B LC. BSS 0 

USE UUFER. 
308 LEtJP. EQUN 

END SUBLNK 

Figure 8-7. Object Listing for Program SUBLNK 
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BLOCK ADDRESS LENGTH 
START. OB 10D 
CODE. 10B 1 Of3 
LITERL. 20B OB 
FORMAT. 20B OB 
TEMPS. 20B OB 
APLST. 20B OB 
IOAPL. 2on OB 
NAMLST. 200 on 

name of prowam unit and entry point address VARS. 20B 3I3 
SUR. 23B OB 
SUBO. 23B OB 
BUFER. 23B OB 

!DENT ZEUS 
OB 32052523555555000006 + ZEUS TRACE. 
2B SAVEA 1. BSS 0 
2B 00000000000000000000 0 
3B USE LITERL. 

USE FORMAT. 
USE APLST. 
USE IO,APL. 
USE NAMLST. 
USE CODE. 

* LINE 2 
10B 6102000002 SBO B2+0+2 

13111 BXl Xl-X1 
11B 5020000001 SA2 A0+0+1 

53220 SA2 X2 
31021 FXO X2-X1 

12B 21073 AXO 73B 
13121 BX1 x2 ... x1 

11310 BX3 X1*XO 
13032 BXO X3-X2 

138 54300 SA3 AO 
53330 SA3 X3 

31430 FX4 X3-XO 
21473 AX4 73B 

148 13530 BX5 X3-XO 
11054 BXO X5*X4 

13703 BX7 xo-x3 
15B 5170000020 -+ SA7 VALUR. 

* LINE 3 
168 6102000003 SBO B2+0+3 
168 0400000004+ EQ EXIT. 

* LIUE 4 
17B 6102000004 SBO 82+0+4 
208 USE TEMPS. 
208 SUBOI. BSS 0 
20B RSS 0 
20B USE START. 

38 6102777'154 SBO B2+0-23B 
6102000000+ SBO B2+THl\CE. 

4B EXIT. BSS 0 
4B 5120000001 + SA2 TEMPAO.} 

53020 SAO X2 restores AO on exit 
5B 5140000020 + SA4 VALUE. 

I 10644 BX6 X4 
6B ZEUS BSS 0 entry point 
6B 0400000006 + EQ ZEUS 
7B 7J.t600 SX6 AO } 54010 SAG 1\ 1 

5160000001+ SA6 TEMPAO. 
108 BSS 0 
108 USE TEMPS. 
20B ST. BSS 0 
20B CT. BSS 0 
208 IT. BSS 0 
20B OT. 13SS 0 
208 VD. BSS 0 
208 LC. BSS 0 

USE BUFER. 
23B LENP. EQUN 

UID 

Figure 8-8. Object Listing for Function ZEUS 
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TABLE 8-12. 8-BIT SUBROUTINE, 'CAL~S 

Description 

, Define a file to be read or written. 

Read a record from an input file, converting 
data as specified. XREREAD rereads the 
record with a same or different conversion 
specification. ' · , 

, Write record to outp~t file~ converting data_ as 
specified. 

Compare two character strings of same or differe~t 
character codes. 

Move character string betwe·en arrays," conve,rting 
as specified. 

Compress 12-bits of 8-bit ~ata into wor~~ with 
only 8-bits. ' 

Reverse XPACK proc~ss. 
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Syntax 

CALL XFILE {lfn,workspace,file-string,size) 

workspace is the working storage area for 
file lfn; it is size words long. file-string 
is file information in keyword form, such as 
FT=C for a card file or USE=W for an output 
f,ile. , 

C~LL XREAD (workspac~,destination, 
conversion-string~status) 

The record' is read into array destination 
,with the resulting format described by a 
string 9f one or more conversion speci
fications~ Statusis a real variable that 
receive'$, a ·status code after the operation. 

CALL XWRITE (workspace,source, 
conversion-string,status} 

A record. is: written from array source 
according to the conversion-string 
specification. Status is a real variable 
that receives 1a status code after the 
operation. 

CALL XCOMP (xy,source-l,source-2,status, 
length,position-1,position-2) 

length characters are compared, starting at 
posit ion-,l of array source-1 and at posit ibn-
2 of array source-2. x is the collating 
sequence for source-1; y is the collating 
sequence for source-2. Status is a real 
variable that receives a status code after 
th~ operation. · 

CALL XMPVE (xy,~ource,destination, length, 
position-s,position-d} 

1ength-·characters are moved from posit ion-s 
of array source' to position-d of array 
destination. x specifies the character set 
of the source string; y specifies the charac
ter set of the destination string. 

CALL XPACK (string-u,string-p, lengtht 
position} 

length characters of array string-u are 
pack~d into array string-p, ·starting at 

string.:.u. 

CALL XPANO (string-u,string-p, length, 
position) 

. length chara'cters of array string-u are 
packed into array string-p, starting 
at position of string-u. 
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Type 

Statements 

> T< 
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-.. , TABLE 8..;''13. · 'OML :STATEMENTS .. /\NO' UTILITY CALLS 
j, 

'·: Synt~x 

,,SUBSCHEMA 1sub~chema~name) ,Identify singie 
program. 

"«,:· :· , ~M~,;t:·:a.pp~ar»-afte·r .specif1cation statements 
«,'~ • ~;'and:before .any data, ,namelist, or .any execut-

:,· . ; , , ,~\ :ab le ~t.~~~men_t'. · ;. ,, , ,\, '", 
A A ( J ', ,>-', A< T'.::~ ,~(A(t:I /v,A<'', >):' ,<, < ,( $'' i;:l'!v-f A~; -_j < ,~-, vs,> < 

Es tab 1 i sh link with COCS~ JRequi r:ed" in. ;~.~::',J~,.VO,.K,. ~:.,.',·!,". : ... ,:~,·~:i.-,::.(.,.:',,"!' .«+.·» ,: . . ,,:. ,···· ,_:, -'_···:, '-~.,;.,. _.-·, ,'; ,",, -"_,· .. subpro~ram· ~hat ·~cc~.s.s,~f~{).C§ ... ;.:~' ;";,- .0 . • - · "· · " , • ·· . , · • 

· . . , :r:r'; ¥ };p•· .. • ' ft~.!~~·!), ;c~.ss~ry .:e~r' < r 1, 1 ~:~ > :~.o ~ , . 
Establish r1ght' 'of" progr~,.to;;,~afo~s? ,.:,, ',· PRIVACY: (realm~name~MODE=.open~PRIVACY=cde)' · · 

.,realm~· One;,~tatement 'is·:,r,.~quired loi:-,,·~9:~11<. ' :'i." ,: "-~"' '·,,,,;;~-,,~''"" , . < 

. realm with: controlled $tees~~:" ""~ «> :'. : open -iS'.""acc'e'ss~:m~de·1~ 10,' or>o-.«. cd~, is the 
,, :. :,,'· '":~Pr.iv,ac.v;".ke-y,of,'J-3<fcharacters:-.:,, 

h• ,~' f"• <'~ <',<*,., '<,,,', - ,., .<~~ ~ < > < '>>«> ,',' >'·'' ,'' < • v' <\>A(.~ ,~4- v'l.-{'-

l) .--,~-~ ""!,>< ... ,,-"-< • .)> :, ~~-~~tj A A"' , "• v 

Ini,tiate, ,realm (or .realrns',joined':,,tp'. a/'·, >: , '"cwEN~ (reai"~;n,ame:~ooi7'0Pen'~,ERR=s1"ab,);''. · 
rehtion) · process'in9'~·'· ,_ :~ , Y >~·»'<"':i?' :.::~, "' ~PEW'(re:i.a~ion~na~_,~QpE:::op~n'.ERR=s lab}, 

,»< 

:' : , } ' >:" ·;~:;": '« '. \:!·: 1\> -::',< ,,':' :,<.: ,' ~"' ,... .:« ~/'.' ,'. "' , :', "' -~: J' '. ,"~·.,'' ~':,.;''. :~· 1
, ;'. ,,' ,~, 7 ,·:L 0 , «Ju;' 

,, Set. lock _,on: realm:·tq ;f,ol:il~it'.APd~tJ'ng "by:""., ~·1:9~ ~Jrea'lm~'.ria~i~RR~s l~p).>». . ~,:":::J",:. · -:':,, 7,, 
any"other,·progra"1. ,~- JCf>,GS~t~1,1t<;>ma"t'foaH,Y,'.·, <» ,:t·' ,, '':;~.' ,:' '· '"...," · - , · ~ ':,::·:; ".,; 
~o'cks ·each _'re~~rt(re~~(w,n~n.::r,~a,nl:/i.~'.f~~ri",>' ":", ",\.' · ) "-'"' i'' 

, < in I-0, mocj~. ) /~.~~~j. }/ :_:. <"~- ~ ::"": < -~ .:~.<, ~, .. ~~: " <» "~J(' "., ,. _., , , . ,, ,, " ? _.,; , 

' { 

'Release 'iock:,M're·a1m'",, »," '~" .. ',.,:Y!~.::·,·:, ~-.,,*~. ,:t'JNLOCK -(rea ·eRR=siab). ," ·· ~. 
, , , ~.:.''('" ·,, ~ «. <:.; >,· .. ~~>. "' ~:6/'~·<: ""'' ":;\'. :.-::",' ·» : ". » « ·,. \:r:,, : "~·· :~ ; , ~" , , ·«_ :: . ·: , \:" , , , 

Logically·positiQ'n realm (o~ wreal~:jqir)eq.,",;;'START«(r~alm..-name~KEY.r{:Litem;ERR=slab)';:'» · :., , 
in a relation),"-ror. ,subs,equei:tt':seq.ntia.r' .": :T .:"START'( relat'ion'~nam~;f,KEY .reL item~ER!t"'s lab)· 
read. , ·«.;L"" :~," ', '";J<,·~:~:~>~,;~~·:::·~;~ 7 '.: :,_, .' :\~,."'.'~y·:«,,";':~.:,;:;,~.,:~>~,,: ',,"'.'·,~:'~·".· ~:.~~:."~'"',~·· 

\ ·\~,.th'::/; A ~f Mh 1, ·· ~,_ ~}_if;1 ~·EY-.~~ ,:omit't~~~ Lo~~t:'a~~io~rfv,i.S p~rt_{i~rriep'~:r-, 
/".'-'"-' .-. " , : .. : ~cc,c»~d,ng ,tP .the,;primdry k,ey, ·:Tne· .Parain"'.' :.; 

~: ~t~r'.i.?.' wrJtten:-:as 'K(Y .rel,,.,".lame, V(here::rel;;, 
»,:" '.;)·s-G.EJ>.GT,'_·or EQ't and~ item is tt)e tlbcation« 
·:.~~, of:·~:~1,ternate key·v'a1ue. · 

' ~; ,' 

Transf
1

~r ~ata' f~'6m 'r;:eaifu''l"~r."rea1!ll~;:j61'"ed, ?1f£~b; (r~·ai~~b,;~~elat,~n:name,KEY .rel. ite~:-" : .. 
in a ·relation) to variables defined ,,in,"the »1,."~ ERR=sl~b) .. ,,, · · , · . » ·,·-, 

subschema descrtption~.:_.,,«, , "" · " · ', lEAO (realm-or-re1ati'on-name,ERR~s·lah',-, 
"" , ,,\;' 0 : - .,:,:: ,"-" ENl):::slab) , ,,,,, 

< ~ ... ;.,- \( 

,, 

Replace l_asLr~.cord, re~d~~,"/; 

Remove record ·'f~~:>·rea ~~> .. : ~~· ."'":· ":,;, , , 
< : • '. :,' ' "' 1' : , " ·~ • < ,:' • 

·Write ,record u~ing'.c~rt~nt' v:~1ue,s"9f-;.:·''':,,, 
' variables def 1ned in, the' subr>che-ma "record ,· 

description •. MtsJ~b~~·i>r~ce~.e<(6y·~·eat~". ':: 
ments that set "the pr)tnary key. value: fo'r 1 
·the record. "'" · 

J~ ..> ~' 
'"t 

Terminate proc;essing of-'a single"realm (or 
·realms join~d in a relatio~).,' , 

Break link with cocs. 

: .REWRITE· '(rea lm-name,ERR=s 1ab) 

,:_, ~~·LETE (real,m-name,.ER~=slabr' 

,WRITE ,(~ea lm-name,, ERR=s 1 ab) 

·CLOSE (realm-name,ERR=slab) 
CLOS~ {relation-name,ERR=slab) 

TERMINATE , 

60481300 F 



TABLE 8-13. DML STATEMENTS AND UTILITY CALLS (Contd) 

Type 

Subroutines 

Description 

Establish array to receive status 
information. CDCS updates values after 
each operation on the realm or relation. 

Establish point at which data base can be 
recovered. without 1o·ss of data. Use only 
with consent of data base admi~istrat9~. 

Syntax 

CALL DMLOBST (array, length) 

The status block is 11 words long, but the 
array can be set to length to limit the 
information returned to only the desired 
information. Array type is integer. 

Contents of the words are: CDCS or CRM octal 
error (not status) code; subschema item 
ordinal for COCS errors at item level; FP. 
field of CRM FIT: reserved; name of 
operation being performed wh~n er~or 
occurred (left-justified and blank-filled); 
rank of realm on which COCS or CRM error 

·ocqrred during relation; .iqwest rank un 
~h ich contr'o1 break occurred during 
relation; lowest rank having null,rec~rd 
occurrence during relation; name of < < 

realm on which error ·occurred (up. to 30 
characters}: · 

CA~L OMLRPT (point-return,comment} 

point-return receives the integer recovery 
point number. comme(lt is a 3-word array that 
the program can use for any comment. The 
program is responsibl~ for preserving the 
comment and number. 

Legend: 

slab Label of an executable statement to which control transfers when.an error occ~rs (ERR:) or 
the end of fl le is en.countered (.ENo'=). 

Figure 8-9 shows the DML control statement that 
preprocesses the source.progr~m. 

DML,SB=sublfn,LV=F5,I=inlfn,O=outlfn, 
E=errlfn,ET=errcde,~S. ' · 

sublfn Name of file with subschema 
library. 

inl fn Name of file with , program to be 
preprocessed" 

outlfn. Name of file to which preprocessed 
program is to be written. · 

errl fn Name of file to whi,ch error 
".intormation ·; s io be written. 

errcde Type of error that terminates 
preprocessing: T, W, F, or C. 

·os Suppress listing control (C$) 
directives in output listing. 
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Figure 8-9. DML Preprocessor 
Control Statement 

INFORMA lJON. MANAGEMENT 
FACILITY 
Information Management Facility (IMF) is a software 
package for describingl organizing, and controlling 
information in an information base. IMF 'works from 
.a metabase, which is the stored definition of• three 
different types . of schellllls thnt control informa
tion# (The conceptual schema defines the rules 
governing the data base. The internal schema 
controls 'the physical organization< of the data. 
Multiple external schemas define the data from the 
standpo~nt of different application programs.) 
Schemas must be available before a FORTRAN program 
can access the data in the information base.< 

IMF is available under NOS only. 

The· interface between a .FORTRAN application program 
and IMF is not the same as direct calls to a 
product from within an otherwise normal program. 
Rather, the' procedure for accessing data controlled 
by IMF is: 

1. Insert Information Manipulation Language ( IML) 
statements in the program. (These statements 
are not calls to subroutines.) 
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The INVOKE statement ls required' .to iden1;:ify 
the external and conceptu~l scheui'as .: ,- It 'niust 
appear in every main prog~am·or subprp$ram·tbat 
e{ ther contafni:i IML statements or .references 
data in . 'the eltternal: sche'llia',, It· ·~1:1s£. api>'~ar 
before any executable 'FORTIµN : state,ment .: , Ot_bet 
IML, statements,, ,app~a( ,,,,tl\rbughout" },tile· .~source 
program~~ needeg"to up(;Jate, tb.e,data;; '- .:, ,,·,, 

·2. Pr,~proc.ess the source' -,,program· uiiitis· the·~ ,_IMF 
control, ~tat~m~":t•" ·. "' · :" J, ·' "· " 

,1 ,,/t) 

>t-IMF - modifi~s the prograur;
1 

byt>;e~anding .'th~\, I~ 
: statemMts "int6 FOB.TRAN.: statement's": ::•/l'he:,, IML 

statements < : theinse,l ve~ < ·:«:re~i·!l~:::in,:·-, ,,t,h~: ~ qt~gi nal 
, source prQgi'am »in the\~<;>rta' of,"'~c~ents~-' · .'l,'.hE'. 
modified, sour~~:.i>~og,ra,m-:.i.s.·writt'~n'· to ,the )'oca1 

. ,"'./i~~. SOURC~. >>-: ~ , ,;_~(:,.'/ \:-,,-::-:~: .. ·;·:·~~ 1·, .~".·;:;«:'.."·<', 
3. Rewind· and ,compile :·'the:«modift'e<l, ·so'~rce -program 
, ',}:hat resides_'._ on: ,file«.,::soua<;~ .. "«:"T.~~: ?-ORTRAN,,_ ·? 

, «'.COUlpiler, must be 0 use<l.: : , ;':"; • :~l ·'""',' "•'·: ;"'.' 

:4.~·;:~ke th~\~: ·iob·j~~~~~~~\~puti~J.(:~J'.',.'_~ti; 
-: :"part' of t'h~, local 'libta'ry:·s~t.'.'; c :-.< M' ·~:: ,; ·-. :: ". 

: > " " ',» -~ :~;' : < :« }<:):,: :t~"<::~~~:-:•-'\~.:'·."'>'\~:: ",_;':' 
5• Exec.nte the object~> -eotf~ •. ~:,:: Elte.c'u·tiQ~~time 

parameters_ can.'.1'e speciiie~r,'.:~K::th~; .cai1. cJ:.:d· LQO 
or othei· execution< call.:~<~-.'' ', ',. H '<< ,, ' < < "·~·;::;.' 

, , ;. :·. > « « " , , :' :·«~:;: 

< < : < :: < "j, 'r ·.' H ~,,,: ,'\~,. ·: ;,",> :/;? "~'· 
An· IML statement is identified '1n ·a'..F~W 'program 
hy th~_, chai:-act,er 'J, 1n t'!oltimn":· l;_: __ On_l:(: 'one\!ML_ 
statement can ·appear ~on ... each . .'::line;,","CO'ntiguous 

:continuation" lines.· are. ·allo'liled~L.but. $·imust ,1' appeal; 
in cblumn 1 of each· line.:< A litie«· with !$/ .. :(n"',,colU!Jln 
·l must not otherwiSe· be. blank.' ,:'·<:..:\1 · , \{,:" , f • '", 

v > ... - ~ 1 '11 ;:-t-~1"> " 

s ' -- ) ' < (' ~ ,,-, <,- '~ :»'~ 
- - :~> ... _'' "-) >);,4" ::: ,->i,<'.~,) ,. ' .:~~~t-> ... 

Table a-14 u~ts. the' ·.rMu·~ "s.tateilJe-rits: ·::i~a 'uses,•' 
Record-names used in the, state~ent~ 1D.ust ~be:. names 
of record types defined in the, e'xernal: schema • .' < > " 

' ' ',',,_ < - < :.. ,-" 

<':_" >, 

The preproce13sor c~~troi , ~t;~beme~~ :~ . . -.~bd, ·~\ l:-~~ 
~xecution-time statement' contalu· , a., period within 
the ·statement itself. They; are , shown.· in figure 
s:..10 and 8-11, respectively. :r· 

IMF, F5IML,I=.inl fn,L~l i st-l f~' .. isN~m~taown,' > 
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S=metapf ,PW=pswrd ' , ' , 

inl.fn 

ti st l fn 

, F-He co~~aining origi~~l ~tirce 
. program. · · ' · · · 

File to which diagnostics and· 
listing are t?'be w~itten. 

metaown User name ',of ·met abase owner·, 
assigned when metabase is created. 

metapf Metabase permanent file name. 

'pswrd Permanent 
met abase. 

file passwords 

figure 8-10. IML Preprocessor 
Control Statement 

for 

> < 

'l69.IBN=metao~n;s=m~ta~f~PW=pswrd,IO=n 
< < < 

111etaown ." same 'as tot !ML· control statement .. 
'" > met apf< < < > < 

«" ,pswrd . .' 

-: ;,\ ;, Numb~
1

~ ·of buffers 'to ·be shared .by 
- ; , physic~l ~ files.· <Normally the 

, number" .of information base ·fi Les 
·« )~.l~.s·:1·+>·: , . «" 

Fig~~'e, ,8-11'~ ·.: ~ exec:ut io~-Time 
-,,, "; · "Par;amet.ers tor: rr4F ·,~,, ·. · 
«:~:·. < > .. ~:~:: ':"' :« ;,· >,,./":: < 

"~r,~h~ ::. prekrocesHng:. « ·IMF'_ i~s~'rts : two· · types of 
inforina.t;tort '": t~to·:~'the , program:· · , First, a co~on 

<bloc.it «~is, established '"~as «"a ·: cotnnnndcation '"zone 
;between ,1Mii':,:;ind the :program. · DUring · exectitfon~ the 
:ptogtam , can' "acca~s«:' .t'!ei4s i~'- thEi'«.,,zone~" to, 'examine 
;and. ,t.es't,:":f~p.~tloy.: .::s~at~s; _error ~~atus~ and data 
·constraints·.· '>.'the> : s'econd ·type ~of : · information 
~insei-t~a. bf IMF:~{~ «ttie' data: d~clarations, for the 
:r~~9rd._ ~ype~\;~µ: t~e:-:"e{t~'.r~.3.! · sch.e111a.~·(· All, ·fields in 
':~~, r~co:r,d 'ca~< ~h~lil::'·~e.'accessed _by, ,the·::program. 

!~i~ :: :· ,,~~~'«.:'; ~" ;;~~~ii~at~o~~-, progra•lng .reference 
fuiam.\,ar :f9'.r-)a:: descrJ.ptionc of the .. communication zone 
"and,:~, 'example '\),f 'a« pfogram using IMF,. 

) > <- ~ '* "< tv ~ , , v , 

1l' 

~ ,/"~~«);,~t:(~,:~ .~~ 

~QUEU,ED ''.TERMINAL '.'RECORD:.' 
~AN~G&ljotRM>~-~" .,,· «. ·. 
i«~~,~~~L.~~~·f·;;ai_·"~~fa~;d:·~~·~~ger. (Q~~), is a ,utiljty 
1'p~fok,!i~. :t,~a:t ,;)Q.~et-f~des :~with .. ;the ... Network Access 
'}feth(>d·«~ (NAM)~ ·.':,.Witn,":: 1.t, a FORTRAN applicatfon 
'.program.: .can , receive« and send·, 'messages to other 
"termi;fials;, ,and« programs without d~rectly using the 
:Appli~Hon. »Inter~ace' 'Program (AIP) protocols and 
;supervisp.ry, message .formats. - " 
, QTRM'.- ,is '. an· indirect; means ,of using the AIP rou-
tines'.' ~-It ">allows a· program to' send and !:eceive 

'µtesS.ages;·as if ·it· ·were writing or reading a mass 
.stor.ge , f il~··"' ,, ·>. .: :,, · · · 
rQT~"~i:~»-~~~{i.abl,~F "tlnd~:i,:NOS;,"~¢'hy. . Libraries NETIO 
;and ~~T;on: at~" ~~qu~r~d~; , , . . , 

i~e·~.·~.~~~«i.~~;}'icafton, p~~gra~. conununicates with 
·Q'IIU{. ''through, a ·network information table contructed 
in· a ,,progi~m.; array. The first 10 words of the array 
'are the global portion of the table. The program 
sets fields to specify the desired connection and 
'the details 'of message format. Consequently, the 
.calls to QTRM have only a single parameter. 

The network inform.atfon table continues with one 
l07word entry for each tepminal or application 
program that the program accesses at one time. 
During execution, the program can read these 
entries for status information. 

Ca lJ s to QTGET and QTPUT are analogo.us to calls 
that read or write data. Output transmitted 
through QTPUT must begin with a format effector 
character (similar to a carriage control character) 
that controls display of the message. When the 
message is in display code characters, QTRM deter-
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TABLE 8-14 .. IML STATEMENTS 

Description Syntax 

Specify name of previously compiled external $ INVOKE EXTERNAL SCHEMA external-schema 
schema and identify conceptual schema from $ OF CONCEPTUAL SCHEMA concept-sch€ma 
external schema is derived. Match any privacy ~ KEV IS key 
lock defined in the conceptual schema for data or $USE record-name record-name •.. 
IMF procedures. 

If USE is specified, the subprogram can 
access only the records named. 

Prepare information base for processing by this $'OPEN external-schema 
external ~chema. 

Establish a particular record occurrence as the $ FINO record-selection-expression 
current record occurrence. Does not transfer a 
record to the prQgram. 

Return selected record occurrence to the program $ OBTAIN record-selection-expression 
according to description in the external schema. 
Establish record as current record occurrence. 

r 

Add new record to the information base. Specify , $ STORE record-name RECORG 
new record dS current occurrence. 

Modify fields in current record occurrence. $ MODIFY record-name RECORD 

Remove current record occurrence from 'information $ DELETE record-name RECORD 
base. 

Transfer control to an information base procedure. $ CALL information-base-procedure-name 

Terminate processing according to specified $ CLOSE external-schema 
external schema. 

Legend: 

record-selection-expression must be one of 4' formats: 

record-name RECORD VIA access-path-name 

record-name RECORD VIA ~ccess-path-name OR {NEXT HIGHER} 
PRIOR LOWER 

{FIRST} 
LAST record-flame RECORD VIA access-path-name 

{NEXT } {DIFFERENT} PRIOR DUPLICATE, record-name RECORD VIA acces::.-path-name 

mines the number of, characters in the message block 
and inserts the zero-byte terminator at the end of 
the block. The' program controls <:j,UY interim line 
terminators within the block~ - , 

The format of the network information table, and 
the names of t:he reserved words of fields ln the 
table, are described in the QTRM section of the NAM 
reference manual. A FORTRAN application program 
using, QTRM must not call AIP routines directly. 

Table 8-15 lists the QTRM subroutine calls. 

TRANSACTION FACILITY (TAF) 
The Transaction Facility is a network host product 
that controls on-line transaction processing. (A 
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transaction is a single access to n data base 
obtained by a user who is not aware of programs.) 

TAF requires the facilities of the Network Access 
,Method (NAM). TAF is available under NOS only, 
where it runs as a subsystem., 

Before a terminal user can access a data base, a 
task (application program) must be written and 
installed as part of the libraries and tables of 
the network and 1'AF. The program can use data 
management abilities of CYBER Database Control 
System, CYBER Record Manager, Total, or the TAF 
data manager. See the Transaction Facility refer
ence manual for a description of the transaction 
executive, the TAF interface with a data manager, 
system tasks, and the FORTRAN calls that request 
TAF capabilities for communicating with terminals. 
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- -' ( TABLE 8-15. :,QUEUED' TERMI~AL RECORD _MANAGER' ~ALLS' 
' , ; ' > ; -,£' v ~ » j ' < , ' , - ' - ~~ ; < / > < / 

" 
>,<Y : j. 

Es tab 1J sh c~IJlfllunication between appl icat'ion " 
program and network. 

Ini't iate app,1ication~to~app1 ic,ation ,'cof:in,ect; on·. 

.Obtain input from'a eonnecti~~n,., ,,ar'Lobtairi status· information 
'fnformat ton'vabout a connection~,' , , ' :, "· · <:". · 

Se~~ text d~t~ \~. a··con'~·~~t:t~n·,~\.:; »;; ,, 

; .•. ·.-~i.~~a~~~~t >.iF?_ if :~t;1~~i. ~~~P~~~r::_ <'.· 
''.~"· ,Br'e.ak 'eommun.tcattoti..:witb ·tJ'fft;networ~';. '"'· 
A : ,; :~ '\-~<It,~, "N/>';.l: ",~;~ }~~~»j r?r~ ;:'' , :, ,:" ~ .. :<~~·~JL;;~l.:r~;·"~;::;:i*>. 
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Synt'ax 

:, CALL .QT.OPEN (net-info-tab le) 
< , 

'i 

, CALl QTLINK 

' ,;· CALL, QTGET (rec'eive-te'xt-ar~af 
,') ',"f > j 

~ v "<:' 

"· \~~CALL·, QT PUT: { ~en<J~ te~t-are<i) 
' ' ;- '; ' .. .:.~ ) - ~ ) ) f > ~- ' ) • ::- ,... 

.'':.·'~.A~~: QTEH~T!, ,,, : 
1 ,':'.:a/" ~~~)' -' ,' 1:'; •>-, r :~f «-

.' ::;:·~> tCALi::':' Q'fCLOSE>~~ 
, " '," L,:-~ »·:, ,, ~ ~ , : ," ¥ .. -t .. _ 
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OVERLAYS AND OVCAPS 9 

NOTE 

Refer to appendix G for recommendations on 
the use of Overlays. 

Overlays and OVCAPs are used to reduce the amount 
of storage required, and to make efficient use of 
the available field length. 

The creation and use of overlays and overlay 
capsules are discussed below. 

OVERLAYS 
Each overlay is an executable program, and the 
overlays are a collection of programs combined into 
an overlay structure. Before program execution, 
the object modules of an overlay program are linked 
by the loader and placed on a storage device in 
their absolute form. Overlays are loaded at 
execution time without relocation; no linking is 
required because the linking has already been 
done. (For more information, see the appropriate 
loader reference manual.) As a result, the size of 
the resident loader for overlays can be substan-

tially reduced. Overlays can be used when the 
organization of the program in memory can be 
defined prior to execution. 

When each overlay is generated, the loader includes 
library and user subprograms and links them to
gether. The generated overlay is in fixed format, 
with internal references fixed in their relation
ship to one another. The generated overlay has a 
fixed origin address within the field length and is 
not relocatable. At execution time, the loader 
simply reads the required overlay from the overlay 
file and loads the overlay at the preestablished 
origin within the field length for the user program. 

The following discusses main, primary, and second
ary overlays; overlay communication; creating 
overlays; and calling overlays. 

MAIN, PRIMARY, AND SECONDARY 
OVERLAYS 
Overlays are loaded into memory at three levels. 
The general positioning of main, primary, and 
secondary level overlays is shown in figure 9-1. 

Main Overlay <O,O> 

User 
Field----
Length 

Primary Overlay <1,0) 

Secondary Overlay <1,1> 

Figure 9-1. Overlay Positioning 

.._ 

Starting address 
for primary 
overlays 

Starting address 
for (1,n) secondary 
overlays 
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Overlays are identified by a pair of integers, in 
the following way: 

(0,0) Main overlay 

Primary overlay 

(n,k) Secondary overlay 

The values n and k are positive octal integers in 
the range 1 through 77 octal. For any given 
program execution, all overlay identifiers must be 
unique. For example, (1,0), (2,0), (3,0), and 
(4,0) would be primary overlays; and (3,1), (3,2), 
(3,5), and (3,7) would be secondary overlays asso
ciated with primary overlay ( 3, 0). Secondary 
overlays are identified by the primary overlay 
number and a nonzero secondary number. Overlay 
numbers of the form (O,n) with n greater than zero 
are not valid. 

The main or zero overlay is loaded first and 
remains in memory at all times. A primary overlay 
can be loaded immediately following the zero over
lay, and a secondary overlay can be loaded immedi
ately following the primary overlay. Overlays can 
be overlayed by other overlays. For example. if a 
different secondary overlay is required, the loader 
simply moves it from the overlay file into memory, 
placing it at the same starting address as the 
previously loaded secondary overlay. 

When a primary overlay is loaded, the previously 
loaded primary overlay and any associated secondary 
overlays are destroyed. For this reason, no 
primary overlay can load other primary overlays. 
In the same way, loading a secondary overlay 
destroys a previously loaded secondary overlay. 

A secondary overlay can be called into memory only 
by its primary overlay. For example, overlay (1,0) 
can call over lay ( 1, 2), but over lay ( 2, 0) cannot 
call overlay (1,2). Execution is faster if the 
more conunonly used subprograms are placed in the 
main overlay, which remains in memory at all 
times. The less commonly used subprograms can be 
placed in primary or secondary overlays that are 
called into memory as required. 

An overlay can consist of one or more FORTRAN or 
COMPASS program units. Each overlay must contain 
one FORTRAN main program, but the FORTRAN main 
program need not be the first program unit in the 
overlay. When the overlay is called, the program 
name in the PROGRAM statement becomes the primary 
entry point for the overlay. 

OVERLAY COMMUNICATION 

Data is passed between overlays through labeled 
common or blank common. An element of a blank or 
labeled common block in the main overlay (0,0) can 
be referenced by any higher (primary or secondary) 
level overlay. Any blank or la be led common block 
declared in a primary overlay can be referenced by 
the primary overlay and the associated secondary 
overlays, but not by the main overlay. An example 
is shown in figure 9-2. 

9-2 

Labeled common blocks are generated in the overlay 
in which they are first encountered. Data in a 
labeled common block can only be preset in the 
overlay in which the labeled common block is 
generated. 

Blank common is located at the end, that is, the 
highest address of the first overlay in which blank 
common is declared. Blank common located at the 
end of the (0,0) overlay is accessible to all other 
overlays. If blank common is declared in the (1,0) 
overlay, blank common is at the end of the (1,0) 
overlay and is accessible only to the associated 
(l,k) secondary overlays. 

The loader cannot satisfy external references from 
lower level to higher level overlays. Thus, the 
user should include a call to OPEN, INQUIRE, 
BACKSPACE, or any of the intrinsic functions in the 
primary overlay if the external references are to 
be used in only the associated secondary overlays. 
If the external references are to be used in 
different primary or secondary overlays, the user 
should include the call in the (0,0) overlay. 
These calls cause the routines to reside in either 
the primary overlay or the (O,O) overlay, depending 
on where the calls are included. 

CREATING OVERLA VS 

An overlay is identified by an OVERLAY statement 
that precedes the PROGRAM statement in each over
lay. An overlay consists of all program units 
between the OVERLAY statement and the next OVERLAY 
statement, or the end of the source input. 

The OVERLAY statement is shown in figure 9-3. 

The OVERLAY statement cannot 
required order of the OVERLAY 
requirements for fname, i, j, 
described in greater detail 
loader reference manual. 

be continued. The 
statements, and the 
orig, and OV=m are 
in the appropriate 

An efficient technique is to specify OV=n. Loading 
overlays from a file requires an end-around search 
of the file for the specified overlay, which can be 
time-consuming in large files. If speed is essen
tial, the overlays should be called in the same 
order in which they were generated, or fast overlay 
loading should be used. 

The group of relocatable decks to be processed by 
the loader to create an overlay-structured program 
must be presented to the loader in a specific 
order. The main overlay must be loaded first. Any 
primary group is followed by its associated second
ary group, then any other primary group is followed 
by its associated secondary group, and so forth. 

The first OVERLAY statement must have a file name 
and i,j must be 0,0 for the main overlay. Subse
quent statements can omit file name, indicating 
that the overlays are to be written on the same 
file. The second OVERLAY statement must be of a 
primary overlay such as (3 ,0). If the orig param
eter is omitted, the overlay is loaded in the 
normal way directly after the main overlay. The 
orig parameter cannot be included on the main 
OVERLAY statement, but is used on primary and 
secondary overlay statements to change the size of 
blank common at overlay generation time. 
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User 
Field 
L:ength 

,·' 
·.-> 

Main Overlay '(0,0) 

B,Lank Common CO,O> ~ Starting address 
.,_~~~~--~~~~~~~~~-+ .... --for primary 

Labeled Common in the ,Qverlays 
Main Program Unit of., <~,0) :' 

,. . - '-'' 

~ ,_ - ........ -.----,.....-. ........... "_ 
' :!: ~ 

-« ,,, 

,.', ',: .. ~·'st~rt'ing' address'' 
i--~-'-·-'~...;...~~--------..... ---.;.--~·,...v'--fo~ (~,n>~s.econdarY, 

:_ Sec~n~f~ry._ ~~eilay· <3~.2j)< ';:, · ,... overlays_.. · · · ... 
. ..... «- --:- V~;)~1~ :-:-j .~ ~A~ 

· -,. LabeLed.,Common in t,he , 
'Sub_roulines of (3,2>v."·~ :~ 

--A~~~~~~~ - ----:---,~ ~ 

(3,2) Sub'routin~ ... ·'. · 
.:...... ..:..:.:; ;.;...: ..:...'( ...... ~ :__: :.:.. 

· c3;2>, ,s~brtiu~ foe. 
) A",. ,< 

I,' 

; Y) 

Labeled common declared Jn the main prog;~m unit of primary ()verlar C3,0) is at the bottom _of the primary 
overlay.·:~ For. the secotidary overlay (3,2), the, blank common 'in th'e main p.rograrn unit is at the end of the 
main program part of the overlay.. The Labeled common declared for the two subroutines precedes the sub
routines. 

Blank,common is declared in the main (0,0) overlay. Blank common'is Located at the end of the <0,0) over
lay and is accessible to all other overlays. 
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OVERLAY ([fname,Ji,j~,oriQJ(,OV=mJ) 

fname 

i ,j 

orig 

OV=m 

ls the name of th~· file on_wh\ch the ·• 
generated overla~ i~. to be:writ~en.:·,· 

Are the overlay ·Level numbers. in , 
octal CO through. 77,)~~:, The numbers·- 1 

• 

specified are not checked :or conver..; . 
ted by FORTRAN.. . ' 

Is an optiona~ ~~;ani~ter ;p~cif;ing ~ 
the origin of the» overlay; hot ~- · · .. - . 
allowed for CO,O>. overt~y~ <«rM · _,.'. 
Loader a.ccepts-- ~ny Qf.:~he f.o.L.tQwi'19; '. ' 

:::::". · .~h: ,Ov;l.)~)Led : 

O=nnnnnn 

O=ept 

.:1:i:tnnnn~ , ._ord!f ·trom ,."the«:' 
·start, of,. blank".com"!' -.;· :/, 
. mor'I; 1nnnnnn ·mu'sf be"' 

an. ~ct at::.number· "-<O · 
-~·.through 111m> .. ;: · 

~. ·~ > < f ~, ~ ) ' < 

j·he :overlay-;:; s "'l~aded 
· at the ·addr~iss. sp~~i~" 
" .. f; ed::.: nnnhnrtZ ·mu.st be 

, ) ' , <i "' ~ 

an octat.nu~~r>11.0a • .' 
, " , < ~ ,,,~ ~'::~J:>t' l y , ' ~--

The' .ov~rtay"':f~ .r~acte~·· 
at t~e' -~pdr:~s~<9f the·' 
entry poin(, spec,]~ ., 
:fied, < wh:ich«must. ti~ve ' 
:been,_ cf eel ared jn· ,,a, .. : l 

· lower i~J.fWE.'l' ove-r~ay. •', 

O==ept±nnnnnn Th~ -~~·~r·l~y'\;:».L~a~:~ » 
at the;'~qdre-ss ·o·t the 

'entry·· point< speci-' ·, 
fie~~- hvt th?, ·a~~~e~~ » 
is ·biased by tne·_:," 
amount' ·9f t~f. O,f:~set ._. 
nnnn~n··~-· -, .. , ::":.' 

Is an optional parameter sh~ti~~ing 
a· decimal number for -the to.tat';: nt.Jm-_ , 
ber of higher level overlays fo the ·1 

overlay structure. ~The OV parameter 
is val id only for the <O,O> T ·over fay:, 
and causes the' overlay generator and 
Loader to use F·ast Overlay 'Loadingt 
(FOL) Default is OV=O. See' the 
CYBER Loader reference manoal ._ 

tNot 'valid o'n SCOPE 2. 

Figure 9-3. OVERLAY Statement 

CALLING OVERLAYS 

Only the main overlay (O,O) is loaded when the 
control statement that calls the main overlay is 
enco~ntered. · Primary and secondary overlays are 
called with the OVERLAY call shown in figure 9-4. 
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·~A~~ OVER~~'( (fname,i,j(,rec'allt,kJ)) 

, , _fname Is either the file name of 'the file 
containing- the. (i ,j) overlay to. be 
,execut~d Cif k-.is absent or zero), 
or the overlay.name (if k is non• 

-_ zero>~'· , The name can be ei t he17: 

·;,, ·.,:: A-::·a6o~~an:- ~xpr~~sion with the 
·value nHf,. where f is the name. 

:·: .§'f th( file.. ·:_ · . · " 

·'· ,An"ari!hmet1c e.icpressfon ,with 
the~· value:.r,ifff '· after conversfon 
BOOl ( fname». ·-~. 

_i:~~i;~~~.t~r · e~pressio~\:on~a.i.ning_-,.', 
, 'the,name·of the file,~after trail-' 

.:,:_· ·.:ing ,.·blanks .. ar~,·'removed.--,. ' 

. :::-:;,..,; ,~~ ·,,' . '», -A~·~''::;"~~'.:\·~~·er.Lay--le~el :~~~~~rs and 
•J,"can·,:be" inte9er_:or,eoolea6 ,,~xpres:.:· 

;. •.: . '',-:'$:ions:. The' valu'es are-' conv'erted as, 
:: ., ne:;le~sary .. t~o'.l~T (i) anq l.N,TJJ? · .. . : 

~,~;~(~d:(:':;i: i'~e''}~caL(' ;;,_"~~~t,er.-~a~d ~-~n be:,, -
'~) < ,l' 

.:, ',A Boole'an express"ion wh~ ~the 
value 6HRECALL., . , 

,1, 

An arithmetic: expression wi.th the,,' 
value «·6HRECALL, after 'the Conver .... 
'siorl"aoourecaLLr~\ ,,, .. ., , 

-.A, c'hara'cter e'itpr-ess ion with, the,· 
~at'ue 1 Rr;_~,At~··; ~ft'e;r'r-.trai,fing .:· 
~~anks are" r~oved.. ". · · .· :, 

: ls an-- i~dic,~t~-~ ~"aff~c~·fn~: the in~er.:::. 
pretation of-fname.· If .k is non-· 
zero, fname is an overla·y. in a l i
brary •. ·See the appropriate 'loader 
reference manual. 

cfigure 9-4 .. OVERLAY Call 

If the recall parameter is specified, the QVerl'ay 
is not reloaded if it is already in memory. If the 
overlay is already in memory and 'the recall param-

'"eter is not used, the overlay is actually reloaded, 
-thereby changitlg the values· of variables in. the 
overlay. 

When a RETURN or END statement is encountered in 
the main program of the maj,n overlay, execution of 
the program terminates and control returns to the 
operating system. When either of the statements is 
encountered in the main program of a prit'lary or 
secondary overlay, control returns to the next 
executable statement after the CALL OVERLAY: state
mE>nt that invoked the current o\7erlay. A RETURN in 
a subroutine returns only to the calling routine. 

An example is shown in figure 9-5. 
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OVERLAY(XFILE,O,O,OV=2) 
PROGRAM ONE 

CALL OVERLAY(5HXFILE,1,0,0> 

. 
STOP 
END , ,'· 
OV!;RLAYCXFILE, 1 ~O>· 
PROGRAM .ONEZERO ·, ': ~,,'· ., ., 
CALL OVERLAY(SHXFILE,1,1,0) · 

RETURN 
ENO'·, 

;~, " ' ,, 

" QVERLAY (X F tt'E, 1-~ 1 )'~, · 
· PROG.~AM ONEONE ""'~":." 

A A~ 0 , Ow 

·~ ) > , 

kEToRN .:". 
END ' 

' '>~-:.':"·:({: /:; ·.;!:.· '«', 
A ~ ( ~"" >': ~·, ~>~ < A lit, i:v; 

Execution Of, RETURN ill. the. (1~1 )'·"overtay, re:.., 
turns· cont rot to t'~e <1;0> ~ovtir~ay'.'at: the>'.·" . 
statement fOtlowing ~he"'C1, n" calC:::.·~xecuti9n " 

·of RETURN in the c1,Q> o\ler~ar'.rei·vf.ns· ~o.ntrot.«~ 
, , tq the .'st.,atem'ent i'n: the' rllai l'.1 ov«~r{ay,):,~'~f{:t,o~~.:.~~, 
ld~~ .the (1,0>. call~ · . ;'.<·:c''~<:. <;.;«:·~,}>:\•,~:<:;·:~'<« 

, .. ., ,'• 

OVCAPS 
The use of overlay capsules i.s , anothe·r·"',m~thod , ·for 
reducing· the amount of storage required, fo~"·tunn.ing 
large pr~grams., Overlay ca'psules," commonly called 
OVCAPs; provide a capabilHy similar·:"--to, pvedays. 
The difference· is ·that OVCAPs are C1'ot, $pecif1ed ··oy 
levels and there eXists no lfmit~tfciir' on tbe;·n~ber 
of OVCAPs that can· be preseljt, J'n m~mofy at' any on~ 
time• OVCAPs are not , supported ,on :·~pqJ>E, :.i ~, ,· " · · 
An ~ver1a:Y has a ·nxeP. 'nrs~ ·~~rd' a~~d~e~.s. <~>.·).; an 
OVCAP (has. no such llmitatfon. Ar; OVCAi» .ts "1oaded 
into memory within a block·' that :is.'' ~adi' ·ava:Uable 
by Common Memory, Manager ( CMM,) at:, ex~cution:~ time. 
This allows user code to co'...exist ,· in «the CMM
managed portion of memory, with other c'apsules and 
buffers that can· belong tp the user· ~t'.· to'.system 
routines. ·By making use of ,;the user:..callable, CMM 
routines, the user can manage 'ttiemory- . very ~f fi.;. 
ciently by, ut Uizing OVCAPs :f.nstead; of overlays. 

' ' ' 

OVCAP COMMUNICATION 

Data communication between OVCAPs is 'carried out 
similiar to data communication between overlays. 
An OVCAP, as defined by the loader, is a logical 
extension of an (O,O) overlay. OVCAPs require' a 
~0,0). ?Yerlay to be· pres~nti comm~nication _,is via 
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common blocks specified in the main overlay and in 
the capsule. Any common blocks that exist in an 
OVCAP, but not in the ( 0, 0) overlay, are processed 
as local to the OVCAP. 

An OVCAP ~annot contain references to data resident 
in ECS or LCM. If a user places an intermixed 
COMPASS routine ,. in an OVCAP, no non-standard 
relocation is permitted (standard relocation is the 
relocation of 18 bit fields whose rightmost bit is 
bit 0,15 or bit 30 of a central memory word). 

CREATING OVCAPS 

An OVCAP consists of one or 'more program, units. 
The first program uni,t specifies the OVCAP name. 
Unlike overlays, the first program unit must be- a 
subroutine and not a main program; no main ·programs 
are permitted in OVCAPs. 

An OVCAP is identified by an OVCAP directive placed 
before the first subroutine of each OVCAP,.. The 
OVCAP consists of all program· uni ts between the 
OVCAP state~ent and the next OVCAP statement, or at 
the end of source input. The name ,qf 'i:he OVCAP is 
the name of the first subroutine in. that OVCAP > 

.which must immediately follow the OVCAP statement. 
The first subroutine must be a su'Qroutine subpr..o
gram without alternate entry points. TlJ,e, format hf 
the OVCAP directive is shown in figure 9~6. . " 

OVCAP. 

figure 9-6. 'o'VCAP, Directive 

OVCAP directives are placed in the , source input 
stream in the same manner as· overlay directives. 
The only exception is that at 'least one overlay 
directive, and all overlay directives" ~or the 
current overlay structure, must precede OVCAP 
directives. The first directive of the source 
input strt!am must be a' (0,0) overlay directive 
whether or not any otlier overlays are to be created. 

The loader requires that the OV=m parameter of the 
OVERLAY statement be specifi~d in the (0,0) over
lay. The m parameter must be the sum of the number 
of primary overlays, secondary overlays, and OV~APs. 

An OVGAP generation load ~equence must be termi
nated by a NOCO directive, or a fatal loader ,error 
is generated. ' 

All OVCAPs must. be generated in the same load 
sequence. 

CA.LUNG OVCAPS 

The FORTRAN 5 compiler includes three calls for 
manipulation of OVCAPs: CALL LOVCAP, CALL XOVCAP, 
and CALL UOVCAP. 

CALL LOVCAP (figure 9-7) causes the specified OVCAP 
to be loaded into memory. Execution is not initi
ated. OVCAPs are loaded from the same place as the 
main overlay; this can be a file or a library. 
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name 

CALL LOVCAP Cnam'e), 

Is a variable or co'nstant of type, 
character. 

Figure '9-7. LOVCAP Catt 

,CALL, .}(OVCAP (figure 9-8) initiates ··execution of .fhe 
OVCAP s'ped fled•' If the OVCAP has not been loaded 
'prior to this call, it, is first loaded and , then, 
(?XPcuted. The user parameters are' pa'?sed to ,the 
subroutine entered in the OVCAP. ' 

CALL XOVCAPCname, user pl i~t'> 

name 

·user pli st 

Is a variable or- constant of type : 
cMracter. 

±s a Li st of, parameter~ p~ssed to: ",~· 
the subroutine' entered i~)he' ,< ' 

OVCAP.," 

Figure 9-8. XOVCAP,Ca~L 

CALL UOVCAP (figure 9-,9) unloads the, 'specified' 
OVCAP. 

name, 

CALL l.!OVCAP(name) 

, ls a variabl~, or, constant of type: 
c,haracter. 

, > ~I' 

Figure 9-9. UOVCAP:Call 

l 
Up, to' 40,95 OVCAPs can_ be in mem~ry at arty , time-. 
Any 'OVC1%P can load and execute any other '.OVCAP/ Ari 
OVCAP -must exit through- 'the entry point 'of , the 
first subroutine to return - to tbe statement after 
the, statement that initiated execution of the OVCAP. 
Any OVCAP can unload any other OVCAP. Be sure that 
no OVCAP unlo'ads ·an OVCAP -'that was' ,,called in," the 
chain prior to the execution of the _present OVCAP. 
Undef ine_d results occur if this is attempted•'_ 

If execution of an OVCA? is initiated by an overlay 
other than the (O,O) overlay, that ~vcrlay must not 
be, replaced by an •overlay of the sa-ine level until 
the called O.VCAP has returned to the statement that 
initiated its execution. 

CYBER Interactive Debug cannot be used to debug 
OVCAPs. If OVCAPs are present during a Post Mortem 
Dump run, they are ignored. 
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A bat<:h job set up to compile· and execute a user 
job containing OVCAPs'is ,shown.in' figure, 9-10~ 

.; 

<<: 

,. 
,,f' 

JOe~ , , " 
USER_(TOM,t>I CKf' 
CHA~G~ (1.?34,5678~)", , 
FTN,5., . ~ : ,, , : 
LOADCLGO) 

f NOGO. / <,-
~,:-FRUIT.-:.. < ":: > • I, 

,7/8/9(multi-punch»». «, · ,' _ 
,. _, OVERLAY,, (fRUIT,,0,0,0V=3) 

, .: «~~~ROGRAM ~PP~E : :·::·,:·,,;{>;; ,: 
;- "., .'-:~:,}~> 

, , cALl.. t0,vc.•r·£_
0

~PEA~··:{'.:: 
· 'cALL' :1..0VCAP .< 'B,ERRY' )''· 

> ,, 

~ J > ': ' ~ 

' ,~ / , / 

~ ~v ~ •. '-~L xovcA; :;•p~j:;t~,·t.· i, 
l ,, OVCAP~ , \'., , " • 

'-SUBROUTINE, BERRY: 
> ~t :::~ /, > < 

, > ,l > - : ~ ' 

,• < 

.END 
, ~V.CAP.; ' , 

, , SUSROUT !NE P!AR-,, -~,~:,, ~v. ~: y ~ 

.. ' 
', I 

.CALL XOVCAP ('BERRY•,) 

END 
617/8/9 <multi-punch) 

Figure 9-10. ' Batch. Job Set Up for OVCAPs 

'< 
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DEBUGGING AIDS 10 

Two debugging aids can help find execution-tim.e 
errors in a FORTRAN program. These are the CYBER 
Interactive Debug facility (CID) and the Post 
Mortem Dump facility (PMD}. Sample programs illns
trat1ng the use of CYBER Interactive Debug and Post 
Mortem Dump are inc+uded in section 12. 

CID is intended primarily for interactive use. It 
·1s available under NOS and" NOS/BE, but not under 
SCOPE 2. Only a brief summary of CID is presented 
in this section. Refer to the CYBER Interactive 
Debug reference manual for more detailed 'inf or~ 
mation. 

.. PMD is intended primarily for use with batch jobs. 
It is avallable under all operating system~. 

CYBER INTERACTIVE DEBUG 
CYBER ~nteract!ve Debug i~ a supervisory. pr?gram 
that allows program execution to be monitored and 
controlled from a terminal.. CID pro..;ides the 
ability to: 

Suspend execution at specified program loca
tions. These locations are called breakpoints. 

Suspend executi.o~ when .specified events (such 
as . 'the loading of an overlay) occur,. These 
events are called traps. 

Display or alter the co.ntents· 'of program vari
ables after execution is suspended. 

Resume pr~gram execution at the point of 
suspension. 

No special statements are required in the source 
program to use CID. However, a special compilation 
is required if the sytnbolic address capabilities 
and special FORTRAN commands· are to be used. 

CID. does not support,OVCAPS. 

Program compUation iljl debug mode, sesdon initi
ation, and some CID commands are discussed below. 

PROGRAM COMPJLA TION 

To use all the CID capabilities, the program, must 
be compiled in debug mode. This can be done either 
by, specifying the DEBUG control statement prior to 
compilation dr by specifying ID as an opt_ion of the 
DB parameter on the FTNS control statement. 

When a source program, is compiled in debug mode, 
the compiler produces a symbol table and a line 
number table along with the binary object code. 
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. CID accesses these tables during program execution 
_to allow the user to reference program addresses 
~ymbolically ~ 

To execute under control of CID, debug mode must be 
.turned on prior to the program load. The CID 
·module is loaded along with the compiled code and 
_pecomes part of the user#s field length. 

:u a source program has not been compiled in debug 
~mode, it can still be executed under CID control. 
~In this case, however 1 program addresses cannot be 
~reterenced symbolically and the special FORTRAN 
;commands for displaying and assigning values to 
'.variables can~ot be used •. 

~ 
i,CID requires OPT=O compilation. 
~: 

DEBUG Control Statement 

1The D~BUG control statement activates debug mode. 
·The format of this statement •is: 

DEBUG. 

DEBUG(ON) 

Debug mode can be subsequently t'urned off by the 
statement: 

DEBUG( OFF) 

A program that h~s been compiled· with DEBUG(ON) can 
.be executed in a normal manner with DEBUG(OFF). 

DB Parameter 

The DB=!D parameter can be specified on the FTNS 
control· statement· to compile a program in debug 

·mode. After compilation, the DEBUG(ON) control 
statement must be specified to execute the program 

..under CID control. 

When any DB option is selected, the remaining 
·options assume·· the initial values discussed in 
section 11. 'To select only the ID option, DB=O/ID 
must ·be specified. A parameter of DB•O overrides a 
previous DEBUG(O_N) control statement for the dur
ation of compilation. 

An example of an FTNS statement to compile a pro
gr~m in debug mode is: 

FTN5,I=PROGA,DB=ID. 

nie source .file PROGA is compiled and written to 
file LG<> along with debug tables. The Post Mortem 
Dump facility is also available. 
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DEBUG SESSION 

To execute a program under CID control, the 
DEBUG(ON) control statement must be in effect. 

The debug session is then j ni.ti.ated by entering1 the 
name of the binary object file. Normally, this 
causes execution of the user program. In debug 
mode, however, control transfers to an entry point 
in CID rather than to the program itself. CID, 
responds with the message: 

CYBER INTERACTIVE DEBUG 
? 

The ? is a prompt that indicates CID is waiting for 
input. Typically, CID commands to set traps 'and' 
breakpoints are entered to define the conditions 
under wh:i ch execution is to be sµspended. , Then, 
program execution is initiated by the command: 

GO 

The GO command is also used to 
after suspension. 

The program wtll execute until a breakpoint or trap 
is reached. Then, control passes back through ~ID 
to the user. Any CID command can then be en:tered.' 
Typically, commands would be used to display or 
change the cur.rent values of program variables. as· 
shown below. 

To terminate the debug session, the QUIT, colDUland is' 
used. 'the format of the co'!lliland is: 

This command 'terminates tlle present execution under 
CID control. Debug mode remains , in effect un'til' 
DEBUG(OFF) is. entered. 

The following pa-~agraphs inVoduce some CID:" com
mands , t'~1at can be used to conduct a simp~e ,debug, 
,session. 

SET, 8REAKPOiNT Command 

A breakpoint is a·, location within" a pt'ogram where 
execution is to 'be suspended. The format of the 
command to establish a breakpoint is: 

where n is the ¥0RTRAN. source line number where the 
breakpoint is to 'be established. When CID encoun
ters a breakpoint during program e~ecution, control 
immediately transfers to CID which issµes the 
message and prompt: 

*B /In at1L .. n 
? 

At this point~ the user 'can enter any CID command. 
·In a typical session, commands are entered to 
dispiay or change the current 'values of program 
variables. , 
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SET,TRAP Command 

A trap is a CID device that detec'ts the occurr~nce 
of a specified condition during program execution, 
suspends ~xecution at 'that point~ and transfers 
control to CID. The format of the command to 
establish a trap is~ 

SET,T~,type~location 

where type is the trap type and location is the 
t,rap location. 

,CID provides several trap dpes • , One of the traps 
'Jho'st ,useful to the FORTRAN programmer ls the LINE 
trap~ ' This trap gives control to CID immediat;.ely 
'prior to the execution of each FORTRAN line, allow-, 
;ing the user ·to step through the execution of a 
program one line at a time. An example of a com
mand to set a LINE trap in program PROGA is: 

SET, TRAP ;'LINE, P .,PROGA 

l:·'.: < '" ~ 
PRINT CommQnd 
~" ~ 

4'he PRINT command displays the values of, specified 
lvari~ples. This ; command is identlcal in form and 
~unction to the FORTRAN list directed PRINT state
~n't .• " The format of the PRINT command is: 

~ 
~"> P~INT*~list 
.:_ 
( 

;where· list is a list of variable names separated by 
icommas·. The values of the variables are formatted 
~ccordi~g to the type declared in the source' pro
.gram. ·Ari example of a PRINT command that displays 
h:he values of A, B, and the fif.th element of array f; is:· , · , 

n·; PRINT*, A,B,C(S)" 
~)vi: - '> { ' 

[frhe PRINT command 'can be is.sued any time in a debug 
!$~ssion after CID has issued a ? prompt. 

'~ ~.' 
1~ssigpment Comm.al'.'ld 
t _ _,, , <... - ) : '<:- .-~ < 

The assignment command is used to assign new values 
;to progra'm variables. This command is identical in 
;form and function to the FORTRAN assignment state-
1llent. The forniat of the assignment command is:' 

variable=expression 

1Jhere expression is any valid FORTRAN expression 
'not involving exponentiation or function ref er
ences.. the expression is evaluated and the value 
replaces the current value of the variable. Some 
examples, of assignment commands are as follows: 

A=l.O 

DX=DY*,DZ+l.O 

F=(A+T)/(B+T) 
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OTHER CID FEATURES 

Other CID features include: 

A trap to suspend program execution when data 
is stored into a specified variable 

A trap to suspend program execution when an · 
overlay is loaded 

The capability of defining sequences of CID 
commands to be executed automatically on the 
occurence of ,a trap or breakpoint 

The capability of saving trap and breakpoint 
defini~~ons on a separate file 

The capability of interrupting a debug sessiQn , 

Refer 
manual 

to the 'CYBER Interactive Debug 
for descriptions of these and 

features. 

POST MOR.YEM DUMP 

reference· 
other ,CID 

Post Mortem Dump (PMD) is designed to analyze the 
cause of execution time errors in FORTRAN pro
grams. PMD provides interpreted output in a form 
which is more easily understood than the bctal dump. 
normally output following a fatal error. PMD 
prints a readable sullDllary of the error' condition 
and the.state of the program at the time of failure 
in terms of the names used in the original pro
gram. - Thus, the names and values of the variables 
in the routine in which the· error was detect:ed are 
printed; this is repeated tracing back through the 
calling sequence of routines until the ~ain program 
is reached. 

PMD can be .. used with overlay programs. In this 
case,, only variables defined in the overlay cur
rently in memory are dumped. The overlay numbers 
of the current overlay appear in the PMD output. 

·PMD does .. no~ support OVCAPS. 

When PMD is selected, the interpret~d dump occurs 
whenever a fatal execution e·rror occurs •. In addi
tion, PMDLOAD or PMDSTOP· calls can be placed in a 
program to cause a dump wheq. the statement .. executes. 

COMPILATION 

To use PMD, the DB=PMD parameter must be specified 
bn the FTN5 control st~temeut. 

Use of PMD does not significantly increase the 
execution time for jobs that terminate normally; 
nor does it significantly 'increase the run-time 
field length. 

~ 

PMD does not require modification of the source 
program or the control statements, and lt does not 
'significantly affect the compiler-generated code. 
Thus, , PMD can be combined with other compiler 
options such as OPT (optimization) and other DB 
(debug) selections. 
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Different compilation optimization levels generate 
different sequences of object code. At the actual 
time of an abort, the machine instruction being 
executed for a specified optimization level might 
be different from the instruction being executed 
for a different optimization level. Thus> differ
ent PMD output can occur. 

Variable values printed by PMD might differ for 
successive executions of the same program on· cer
tain computer systems. This can occur on ::::ystems 
with multiple functional ·units such as the 6600, 
7600, CYBER 70 Models 74 and 76, CYBER 170 Models 
1'75 and 176, and the CYBER 700 Models 750 and 760. 

LOADING 

'.PM'n suppresses any user-specified load map direc
tive or MAP( ON) control statement. For example, 
:the following statements do not produce a load map 
lf DB=PMD was spec1f 1ed: ,. 

' '. 
LOSET(MAP=SBEX) 
LOAD(LGO), 
E~CUTE. 

llowever • , the loader always writes a block-type map 
~o file ZZZZZMP if DB=PMD was specified. The 
contents of this file can be printed by copying it 
~o file OUTPUT. If nonfatal loader errors occur, a 
summary of the errors is included in the PMD output. 

I 

)'then DB=PMD is specified on the FTN5 control state
ment, the compiler generates a loader request to 
preset all memory to a special value for initiali
:zation testing. This preset is similar to that 
produced by.the following load sequence: 

l.DSET(PRESETA=60000000000433400000) 
I,.OAD(LGO) 
E~CUTE. 

'Any user LDSET(PRESET=) loader specification is 
:Overridden. 

.DUMP INFORMATION 

Information provided by the dump includes the 
following (where applicable): 

A summary of all nonfatal loader errors 

A list of all COMMON block length clashes 

The nature of the error that activated PMD 

The array-dumping parameters selected and the 
field length required to load and run the user 
program 

The activity of each file used by the user 
program at the time of the error 

The overlays in memory at the time of the error 

The location of the error in terms of statement 
labels and line numbers, if possible 
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An annotated register dump for some system 
errors; an attempt is made to associate each 
address register with a variable or array 
·.referenced within the routine in which the 
error occurred 

An alphabetic list of all variables and their 
values, accessible from the current routines 

A pdntout of arrays according. to specified 
parainetets 

'A message-tracing call beg,.tnning ·at the pr:e
viol,\s routine and enc;iing when the main· progra!JI 
is ,reached · 

A- completion Dl.essage upon reaching the main 
program 

<\ 

, The elements of an array to be dumpE7d are .con-
'trolled ·through the PMDARRY statement. Variables 
'for a routine tnat is not ·in the tr-aeeback chain
~are, dumped only if the . PMDD~P statemen~_' is _i:n 
'effect. These statements are explained'below. 

:For batch jobs, the dump is WJ;'itten to the, f'il~ 
, OUTPUT. Vor jobs executed from-, an interactive 
terminal, the disposition of the' dump is determined 

: by "options specified on ·the execution control 
;statement '(typically LGO) as follows:. ' 

LGO,*OP~option[option][option]. 

0 Where option is one of the following: 

•'-. .. , 

, ,- . F 

A condensed form of the dump '_is displayed 
', at the terminal. This optio'n is valid for 

interactive jobs only. 

A full .dump 'is written on the file PMDUMP 
when the job is executed with the file 
OuTPUT connected. This option is valid for 
interactive jobs only. 

A· , The variables in all active routines are 
,included in.the dump. An active routine is 
a routine that has been executed but is not 
necessarily in the traceback , chain. This 
option is valid for batch, as- well as 
interactive, jobs. -, 

Dump Variables 

Dump variables are printed in an alphabetically 
sorted list., ~he column labeled RELOCATION is 
blank for lo.cal variables. For COMMON variables, 
it contains the block name. For formal parameters, 
it reads F.P. nn where nn indicates the parameter 
number. For multiple entry_ points> nn indicates 
the parameter number corresponding to the entry 
point entere~, as listed in the compilation refer-

\ence map. 

In addition to be:Ing printed as numbers, integer 
variables are interpreted as maRks or characters in 
H, L-, or R format. In c'haracter representation, 
binary zeros are converted to blanks within a word, 
but a word with binary zeros at each end has the 
first binary zero printed as a colon. 

The column headed COMMENTS flags undefined local 
variables as UNDEF, which indicates a potential 
source of t!rror. 

10-4 

Variables passed as parameters to th~ , previous 
routine in the traceback tree are labeled PA.RAM nn 
in the COMMENTS - column. The COMMENTS column con
tains F.P. nn ; where the same variable 'occurs more 
than once in an argument· string, nn points to the 
last "occ~rrence., Constants' passed to t;he previous 
routine are also printed at. the end of the, list and 
given the symbolrc' name· CONSTANT. Untraceable 
functions and,, subr<>'utines passed as arguments ·are 
printed.' 

·Full checking is carried out on ·subroutine or func
" tion .arguments. and ,a warning' message i,~ issued if: 

A routi/1.e i.s 'called 'wt th the wrong number of 
argu:m.~nts~ 

A type conflit:t· . exists between actu,al and, 
'formal arguments. 

The argument was a constan~ aqd the called 
routine- either treated· it as an array· -O't cor-

. ,rupted ~t. 

A' conflict in the use of EXTERNAL a,rguments. is 
de tee t~d; note · tpat the rei;ul t's • given for 
EXTERNAL' argumen:t~ can be imprecise because 
several utilities can reside within the same 
routine and PMD cannot differentiate between 
them. For example, both SIN and COS reside 
within the routine SINCOS=. 

I 

A warning message is ·also issued if a real variable 
·contains an unnormalized value, for example, an 
integer. 

'Variables :that have. never ·had a value assigned to 
them are printed as having " the »value .NOT 
INITIALIZED. Variables that have not had st6r~ge 

·assigned to them by the compiler because of optimi
zation ate printed as having the value NOT ASSIGNED 

, STORAGE. 

PMD Traceback 

PMD can, ·in most 'cases, trace back' from the point 
at which an error occurs to the main program. 
Traceback occurs repeatedly through the calling 

,sequence of routines ~ntil the main program is 
reached. In PMD traceback, PMD prints the ',names 
and- values of the variables in the routine in which 
an error is detected. 

Traceback is ab~ndoned under 
ditions: 

PMD discovers a routine 
earlier in the traceback. 
descendent of an ancestor 
the ancestor again. 

the following con-

name that occured 
For example, the 

routine has called 

Traceback flows through a routine that was not 
invoked_ by standard FORTRAN calling conven
tions; such as those used in a function or 
subroutine reference. For example, if an abort 
should occur while performing an input/output 
operation in a CRM routine, the traceback is 
abandoned because CRM uses the sequence: 

SB6 address 
JP B6 
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to perform ' the equivalent of the standard 
calling sequence: 

RJ address 

that a functlon or subroutine reference 
generates. 

Multiple entry ·points exist in a system resi
dent routine. If multiple entry points are in 
a system resident routine, traceback might -be 
abandoned because PMD continues traceback from 
the first entry point (which is assumed to be 
the last active entry point for the routine). 
If traceback continues at an entry point other 
than the last active entry pofot for the rou
tine,. tracebai::k .continues up a calling chain 
other than the one_ that "produced the error·. 

, , CPU. SYS i,s an exa:mple of a ,routine wi,th mu,lr 
tiple •: entry points that is subject to this 
condition. ', 

When traceback is abandoned , the
1
' following. error 

message is issued~ " ,. 

***TRACEBACK ABANDONED 

PMD SUBROUTINES 

The following paragraphs describe the individual 
Post Mortem Dump subroutine calls in alphabetical 
order. 

PMDARRY 

The PMDARRY call (figure , 10-1) controls. the number 
. o-f elements printed in each dimension, of ,an, array 
dump: The .. ,number of arguments in ,the call 'Statement 
selects .. the type of arrays tc> be dumped• , If 1 
·argument exists; 'only 1-dimensional arrays are 
dumped; if :2" arguments exist, both ·1- and 
·2-dimensional arrays are dumped; and so forth. If 
7 argum~nts are specified, all arrays are dumped. 

CALL PMDARRY Ci,j,k,l,m,n,o) 
~ . 

. i through o are' integers indicating the Limits 
on the first" through seventh array subscr'ipts, 
'respectively •. 

Figure 10-1., PMDARRY Call 

If PMDARRY is omitted, the' dump is equivalent to 
the statement PMDARRY(20,'2, 1, 1, 1, l, 1). This, means 
that the first 20 elements of the fi.rst dimension 
are printed, the first 2 elements of the second 
dimension ax;e ptinted, and only 1 element of any 
remaining dimensions ls printed. 

PMDARRY produces no immediate output until a dump 
is forced by some other PMD call or by a f~tal 
execution error. 

The following special form of the execution control 
statement performs the same function as a call to 
PMDARRY: 

LGO,*DA=i+j+k+l+m:J-n+o. 
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where i through o represent the first through 
seventh dimensions respectively. 

If the call to PMDARRY and, LGO, *DA is omitted, the 
effect is the same as CALL PMDARRY(20,2,l,l,l,l,l); 
for example, all arrays ( 1 through 7 dimensions)· 
are dumped, but only' elements whose subscripts do 
not exceed (20,2,l,1,l,l,l) are included in the 
dump. 

'Once PMDARRY has been calJed~ the established 
conditions apply to all program units in the· user 

.program. Any number of, PMDARRY calls can be 

.included; the most recent call determines the 
effective conditions. 

:Array elements are printed with the first subscript 
varying fastest and with a maximum of six values 
:.~er line for RE.AL, INTEGER, and LOGICAL arrays, and 
,a maximum of three values per line ·for DOUBLE 
PRECISION and COMPLEX arrays. 

;~Examp'le : 

I>IMENSIO~' RAY(l0, 10, 10) 

'. 
'CALL PMDARRY(3,4,1) 

"l'welve elements of array RAY wiil be printed: 
t 
; 
(. 

(l,1,1) (2,1,1) (3,1,1) (1,2,l) (2,2,1) (3,2,1) 
(1,3,1) (2,3,1) (3,3,1) (1,4,1) (2,4,l)' (3,4,1) 

-if all the requested elements of an array have the 
'same .value, PMD will print ·the message: 

, ALL REQUESTED ELEMENTS OF THIS ARRAY 
, _WERE ••• 

',_, 

~If several consecutive elements of an array sub
, block have the same value, PMD prints the message: 

ALL THREE ELEMENTS WERE ••• 

i 
'PM DOU MP 

"i'he PMDDUMP call (figure 10-2) causes a dump of 
variables in the calling routine when an «abort 
occurs or when PMDLOAD or PMDSTOP is called. 

I CALL PMDDUMP 

Figure 10-2. PMDDUMP Call 

PMDDUMP and PMDLOAD or PMDSTOP need not be called 
from the same r.outine. The dump includes an 
analysis of all active routines that have called 
PMDDUMP. (An active routine is a routine that has 
been executed but is not necessarily in the trace
back chain.) In addition, following an abort or. 
call to PMDSTOP, all routines in the traceback 
chain are dumped. Up to ten subprograms can be 
dumped. If more than ten subprograms call PMDDUMP > 

the extra calls are ignored. 

10-5 



--i.'" ',' 

' > 

The PM~tOAD ,,~~11: ''.{figure ·,10.:.3), ~~~~~s· ~~ i~ediate 
dump,' of variables'' in'' the 'calling: 'routine and _in ,,any 
ro~t~~~~» that(have.:,:~1.~~~ PMDDUMP.'' "":,, " 

l?~og;.am.: ~x~ci .. ~i:~~:·~bnt1nues: ,n6~~uy aft,e~ ~he, ci~p 
unless·iJ?MDLOAD !s, '~alled, 10 'times,, iti which ,case 
the last/cah ,-is'',tt,eated "as a cali, to PMDSTOP.-' ,:, , ,~ ,,, ,t-: ,<,~ , ... ,~ ~ ,~;: ~-, ,,.. ' -

., > 

'"'./ 

1.0-6 

PMDSTOP 
The' PMDSTOP call (flgure 10...;4). hauses a0; i~ediate 
dwnp, :of variables 'in the 'calling", routine,', ·au 
routines ~n >the'> ,traceback chaln, a1:1d any > routines 
'that ,have called, PMDDUMP .; The jo~ is t}\~n '-ab~rted,. 

'Programs cannot _r:ecov:'er 'from fl" ca!,l,_ -~? PMP#?,~"; 

>~ ' 'J 
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COMPILATION AND EXECUTION 11 

This section discusses the FTNS control statement 
options, the compiler listings, the reference map, 
the object listing, and the execution control 
statement. 

FTNS CONTROL STATEMENT 
The FORTRAN compiler is called from the system 
library and executed by an FTNS control statement. 
The FTNS control statement calls the compiler, 
specifies the files to be used for input and 
output, and indicates the type of output to be 
produced. This control statement can have any of 
the formats shown in figure 11-1. Some examples of 

I FTN5 control statement are as follows: 

FTNS(ET=W,LO=R,S=O) 

FTNS,I=INF,L=LIST. 

Format 1: 

FTN5(p[,p) ... ) 

Format 2: 

FTN5. 

Format 3: 

FTN5,p[,p] ... • 

Figure 11-1. FTNS Control Statement 

PARAMETERS 

The optional parameters Pl through Pn must be 
separated by commas and can be in any order. If no 
parameters are specified, FTNS is followed by a 
period or right parenthesis. If a parameter 1 ist 
is specified, it must conform to the syntax for job 
control statements as defined in the operating 
system reference manual, with the added restriction 
that a comma is the only valid parameter delim
iter. Columns following the right parenthesis or 
period can be used for comments; they are ignored 
by the compiler, but are printed on the dayfile. 

Most parameters need not be specified because a 
default value will be used if the parameter is 
omitted. This default value (called the first 
default) has been chosen to be the most commonly 
desired value. First defaults are set when the 
system is installed; since installations can change 
first default values, the user should determine 
what values are in effect at the user-s particular 
installation. 
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There is a second parameter value that is almost as 
commonly desired as the one chosen for the first 
default. Writing only the parameter name will 
seleC!t the second most commonly used value for the 
parameter (called the second default). Second 
defaults are not installation changeable. 

Unrecognizable parameters cause compilation to 
terminate. Conflicting options either are resolved 
or cause compilation to terminate, depending on the 
severity of the conflict; this resolution is indi
cated in a dayfile entry. 

The values of the B, E, G, I, L, ML, PD, S, and X 
parameters are passed to COMPASS when intermixed 
COMPASS subprograms are present. 

Parameters fall into two general classes: those 
with two possible settings, on or off; and those 
that have a specific value, such as a file name, 
optimization level, and so forth. 

Binary Value Parameters 

A binary value parameter has two possible settings, 
on or off. On is selected by writing the parameter 
name. Off is selected by writing parameter-name•O. 

Specified Value Parameters 

Specified value parameters provide the compller 
with specific values for such things as file names, 
page size, and so forth. For parameters where 
multiple values a re allowed, the values are separ
ated by slashes. The specified value parameters 
are indicated in table 11-1. 

Mu hi pie Binary Value Parameters 

Some binary value parameters are grouped together 
under a single parameter because they control 
related operations; for example, listing options. 
Such groupings of binary value parameters are 
called multiple binary value parameters. Like all 
parameters, first and second default values are 
defined to cover the most frequent usages. The 
form of a multiple binary value parameter is: 

parameter=op [/op] .•. 

where op is a binary value indicating on or off. 

If options are selected for a multiple binary value 
parameter, they are processed as follows: 

An initial value 
corresponding to 
options. 

is selected for each option 
the most commonly desired 

2. The option list is scanned from left to right. 

3. -op deselects the specified option. 
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4. op selects the specified option. 

5. 0 deselects all previously selected options. 

If the initial value set is close to what the user 
desires> the easiest way to select the values is by 
addition or deletion of specific options. For 
example, if DB=TB/SB/SL/ER/ID is wanted, the user 
would write FTNS, DB=-PMD/ID to remove PMD from the 
initial values and to add ID. 

If the initial value set is not what is desired, 
the user should delete all of the initial values 
and add the desired values. For example, if only 
DB=PMD is wanted, the user would write FTNS,DB=O/PMD 
to deselect the initial value set and to add PMD. 

Multiple binary value parameters are indicated in 
table 11-1 by a value in the initial value column. 

Multiple Appearances of Parameters 

The G and S parameters are the only parameters 
which can have multiple appearances in a FTNS 
control statement. If any other parameter appears 
more than once, compilation terminates. 

PARAMETER OPTIONS 
Following are descriptions of the options for each 
of the FTN5 control statement parameters. 

ANSI Diagnostics 

The ANSI parameter specifies whether use of non
ANSI extensions to FORTRAN are to be diagnosed and 
if so, how severely. Valid options are: 

omitted 

Same as ANSI=O. 

ANSI 

Same as ANSI=T. 

ANSI=O 

No ANSI diagnostics are generated. 

ANSI=T 

ANSI errors are treated as trivial errors. 

TABLE 11-1. DEFAULTS FOR FTN5 CONTROL STATEMENT 

Parameter 

ANSI 
ARG 
B 
BL 
cs 
DB 
DO 
OS 
E 
EC 
EL 
ET 
G 
GO 
I 
L 
LCM 
LO 
MD 
ML 
OPT 
PD 
PL 
PN 
PS 
PW 
QC 
REW 
ROUND 
s 
SEQ 
STATIC 
TM 
x 
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ANSI=O 
ARG=O 
B=LGO 
BL=O 
CS= USER 

First Def au 1t 
(parameter omitted) 

DB=O if opt=l, 2, or 3; DB=O/ER if opt=O 
00=0 
DS=O 
E=OUTPUT 
EC 
EL=T 
ET=O 
G=O 
GO=O 
I=INPUT 
L=OUTPUT 
LCM=D 
LO=S/A 
MD=O 
ML=O 
OPT=O 
PD=6 
PL=5000 
PN=O 
PS=60 if PD=6; PS=80 if P0=8 
PW=l36 {PW=72 for connected file) 
QC=O 
REW=O 
ROUND=A/S/M 
S=SYSTEXT if G omitted 
S=O if G specified 
SEQ=O 
STATIC=O 
TM=characteristics of compiling machine 
X=OLDPL 

Second Def au 1 t 
(keyword only) 

ANSI=T 
ARG=-COMMON/FIXED 
B=BIN 
BL 
CS=FIXED 
DB=TB/SB/SL/ER/PMO 
OO=OT 
OS 
E=ERRS 
EC 
EL=F 
ET=F 
G=SYSTEXT 
GO 
!=COMPILE 
l=LI ST 
LCM=! 
LO=S/A/R 
MD=T 
ML=O 
OPT=2 
PD=8 
PL=SOOOO 
PN 
None 
PW=72 
QC 
REW=I/B 
ROUND=A/S/M/D 
S=SYSTEXT if G omitted 
S=O if G specified 
SEQ 
STATIC=O 
TM=O 
X=OPL 

I nit i a 1 Values 

ARG=O 

DB=TB/SB/SL/ER/PMD 
DO=O 

LO=S/A 

REW=I/B/E 
ROUNO=O 

TM=O 
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ANSI=F 

Non-ANSI usages result in a fatal error. 
All ANSI warning diagnostics become fatal. 

Refer to the EL parameter for an explanation of 
trivial and fatal diagnostics. 

ARG Argument List Attributes 

The ARG parameter is a multiple binary value param
eter that specifies attributes of external proce
dure argument lists generated by the compiler. 

I (For more information about selecting and 
deselecting initial values on this compiler option, 
see the heading Multiple Binary Value in the 
beginning of this section.) Valid options are: 

I 

omitted 

Same as ARG=O. 

ARG 

Same as ARG=-COMMON/FIXED. 

ARG=O 

Same as ARG=-F!XED/-COMMON; both options 
are deselected. 

ARG=op (/op] 

where op is one of the following: 

COMMON - Argument lists generated for 
external procedures will be of the form 
required for interlanguage communica
tion. Specification of COMMON implies 
-FIXED. The selection of this option 
must be the same for both the calling 
and the called program units. 

FIXED - All references in the FORTRAN 
program to a given external procedure 
have the same number of arguments (the 
compiler-generated argument lists will 
not contain a zero terminator). 

Initial value is ARG=O. Specification of ARG= 
I COMMON/FIXED is not permitted. 

B Binary Output File 

The B parameter specifies the name of the compiler 
output file. Valid options are: 

omitted 

B 

B=O 

Same as B=LGO. 

Same as B=BIN. 

No binary output file is produced. Cannot 
be specified with GO. 
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B=lfn 

Compiler-generated binary code is output on 
the file lfn. 

The B parameter conflicts with the QC parameter. 

BL Burstable Listing 

The BL parameter controls page ejects in the list
ing produced by the compiler. Valid options are: 

omitted 

BL 

Same as BL=O. 

Generates output listing that is easily 
separable into components by issuing page 
ejects between source listing, cross
reference-attributes map, and object code 
listing. Also ensures that each program 
unit listing contains an even number of 
pages, issuing a blank page at the end if 
necessary. 

BL::oO 

Generates listings in compact format by 
minimizing page ejects. 

CS Collating Sequence 

The CS parameter specifies the weight table to be 
used for the evaluation of character relational 
expressions. Valid options are: 

omitted 

Same as CS=USER. 

cs 

Same as CS=FIXED. 

CS=USER 

User-specified weight table. 

CS=FIXED 

Fixed weight table. (See collating 
sequence control in section 7.) 

DB Debugging Option 

The DB parameter is a multiple binary value param
eter that selects debugging options. Valid options 
are: 

omitted 

DB 

DB=O 

Same as DB=O if Opt=l, 2, or 3; DB=O/ER if 
Opt=O. 

Same as DB=TB/SB/SL/ER/PMD. 

All options are deselected. 
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DB=op [/op} ... 

where op is one of the following: 

TB - A full error traceback occurs upon 
detection of an execution time error. 
This option causes arguments to in
trinsic functions to be passed by 
reference and argument range errors to 
be diagnosed. 

SB Subscript bounds checking is 
performed. 

SL Character substring expressions 
are checked to ensure that the sub
string references are within the string. 

ER - Selects object time reprieve of 
execution errors. A message identify
ing the program unit and line number 
containing the error is output. 

ID - A line number table, symbol table, 
and special stylized object code 
(required by CYBER Interactive Debug) 
are generated along with the binary 
code. CYBER Interactive Debug uses the 
tables while processing the user 
program to determine variable loca
tions, source line locations, and other 
useful debugging information. This 
option must be specified if the special 
FORTRAN features of CYBER Interactive 
Debug are to be used and debug mode has 
not been turned on by the DEBUG control 
statement. DB=-ID overrides a previous 
DEBUG control statement specification. 
DB=ID requires OPT:O. 

ST - Same as ID except that the styl
ized object code is not generated. 

PMD - Must be specified if the Post 
Mortem Dump facility is to be used. 
Symbol tables are written to separate 
files that are accessed by Post Mortem 
Dump so that a symbolic analysis of 
error conditions, variable names and 
values, and traceback informatlion can 
be written to an output file., . Use of 
PMD may increase the run-time field 
length and increase execution time for 
jobs that terminate normally. 

Initial value is DB=TB/SB/SL/ER/PMD. If PMD is 
~pecified, ARG=FIXED must not be selected. 

DO Loop Control 

The DO parameter is a multiple binary value param
eter that specifies the manner in which DO loops 

I 
are to be interpreted by the compiler. (For more 
information about selecting and deselecting initial 
values on this compiler option, see the heading 
Multiple Binary Value in the beginning of this 
section.) Valid options are: 

omitted 

Same as DO=O. 
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DO 

Same as DO=OT. 

00=0 

Trip count must be less than 131071 and 
minimum trip defaults to zero. 

DO=op (/op] 

where op is one of the following: 

LONG - Permits the trip count to exceed 
131071. 

OT - Sets the minimum trip cotint for DO 
loops to one. This option can result 
in faster program execution. 

Most DO loops have a trip count of at least one and 
will execute correctly under either option. How
ever, if a DO loop has a trip count of zero and 
DO=OT is specified, the program might not execute 
correctly. The effects of this parameter can be 
overridden by the C$ DO directive. Initial value 
is DO=O. 

OS Directive Suppression 

The DS parameter suppresses the recognition of C$ 
directives. Valid options are: 

omitted 

DS 

DS=O 

Same as DS=O. 

All C$ directives are treated as comments. 

All C$ directives are recognized and 
processed. 

E Error File 

The E parameter specifies the name of the file to 
receive error information. Valid options are: 

omitted 

Same as E=OUTPUT. 

E 

Same as E=ERRS. 

E=lfn 

In the event of an error of EL-specified 
severity or higher, the error line and 
diaguostic are written to lfn. If the L 
(full listing) parameter is specified, this 
information is also written to the file 
specified by the L parameters. E=O is an 
error. 
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EC Extended Memory Usage 

The EC parameter specifies that OPT=2 tables will 
use LCM or ECS, when available. 

omitted 

EC 

EC=O 

Same as EC. 

Use LCM or ECS for OPT=2 tables, if avail
able. 

Do not use LCM or ECS for OPT=2 tables. 

EL Error Level 

The EL parameter indicates the severity level of 
errors to be printed on the output listing. The 
levels are ordered by increasing severity. Speci
fication of a particular level selects that level 
and all higher levels. Valid options are: 

omitted 

Same as EL=T. 

EL 

Same as EL=F. 

Omitted 

ET 

ET=O 

ET=T 

ET=W 

Same as ET=O. 

Same as ET=F. 

The job continues even if errors are 
encountered. 

Skips if errors of severity T or higher are 
detected. 

Skips if errors of severity W or higher are 
detected. 

ET=F 

ET=C 

Skips if errors of severity F or higher are 
detected. 

Skips if errors of severity C are detected. 

Refer to the EL parameter for a description of 
erroc severity levels. 

Level T and W errors result in an executable binary 
EL=T file. Level F and C errors result in a binary that 

will abort the loader. 
Lists trivial errors. The syntax of these 
errors is correct but the usage is ques
tionable. 

EL=W 

EL=F 

Lists warning errors. These are errors 
where the syntax is incorrect but the 
compiler has made an assumption (such as 
inserting a comma) and continued. 

Lists fatal errors. A fatal error prevents 
the compiler from processing the statement 
where the error occurred. 

F.L=C 

Lists catastrophic errors. These errors 
are fatal to compilation; the compiler is 
unable to continue processing the current 
program unit. Compilation continues with a 
subsequent program unit. 

ET Error Terminate 

The ET parameter specifies the action to be taken 
by the compiler when compilation has completed. If 
an error of the specified level or higher occurs, 
the job skips to an EXIT statement under NOS or to 
an EXIT(S) under NOS/BE and SCOPE 2. Valid options 
are: 
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G Get System Text File 

The G parameter specifies the name of a file to be 
read to obtain a system text for intermixed COMPASS 
subprograms. Valid options are: 

omitted 

Same as G=O. 

G 

Same as G=SYSTEXT 

G=O 

No system text is loaded. 

G=lfn 

Loads the system text from file lfn. 

G=lfn-recname 

Loads the system text 
on file lfn. (The 
separator notation.) 

from record recname 
hyphen is required 

Up to seven system texts can be specified, separ
ated by slashes. Multiple occurrences of this 
parameter are permitted. A G=O specification is 
ignored if any other G option is specified. 
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GO Automatic Execution 

The GO parameter specifies automatic loading and 
executing. Valid options are: 

omitted 

GO 

Same as GO=O. 

The binary output file is loaded and 
executed after compilation. 

GO=O 

The binary output file is not loaded and 
executed after compilation. 

The GO option conflicts with the QC and B=O options. 

Input File 

The I parameter specif !es the name of the file 
containing the input source code. Valid options 
are: 

omitted 

Same as !=INPUT. 

I 

Same as !=COMPILE. 

I=lfn 

Source code to be compiled is contained in 
file lfn. Compilation ends when an end-of-
section, end-of-partition, or end-of-
information is encountered. I=O is an 
error. 

L list File 

The L parameter specifies the name of the file 
where the compiler writes the source 1 is ting and 
any other requested listing information except 
diagnostics (see LO parameter). L=O suppresses all 
listings except that directed to the E file. Valid 
options are: 

omitted 

Same as L=OUTPUT. 

L 

Same as L=LIST. 

L=O 

Listing suppressed. 

L=lfn 

Listing is on file lfn. 
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LCM Extended Memory 
(LCM, ECS, or UEM Storage) Ac~ess I 
The LCM parameter specifies the requirements on 
address size for data in extended memory. See the 
LEVEL statement for further information. Valid 
options are: 

omitted 

Same as LCM=D. 

LCM 

Same as LCM=!. 

LCM=D 

Specifies direct mode addressing. Provides 
more efficient code for accessing data 
assigned to extended memory. Extended 
memory field length must not exceed 131071 
words. 

LCM=I 

Specifies indirect mode (21-bit) address
ing. This is the most efficient mode when 
extended memory field length exceeds 131071 
words. If a single common block. exceeds 
131071 words, an error results. 

LCM=G 

Specifies giant mode addressing. Required 
if any single common block is larger than 
131071 words. LCM=G automatically selects 
DO= LONG. 

LO Listing Options 

The LO parameter is a multiple binary value param
eter that specifies the information that is to 
appear on the output listing file (L parameter). 
(For more information about selecting and I 
deselecting initial values on this compiler option, 
see the heading Multiple Binary Value in the 
beginning of this section.) Multiple options can 
be specified. Valid options are: 

omitted 

LO 

LO=O 

Same as LO=S/A. 

Same as LO=S/A/R. 

No O, R, A, M, or S information appears on 
the output listing. 

LO=op [/op] ••• 

where op is one of the following: 

0 - Output object code (COMPASS mne
monics) is listed on the output file. 
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R - A cross-reference map (described 
later in this section) is written to 
the output file. 

A - A list of program entities (vari
ables) and their attributes (data type, 
class, and so forth) is written to the 
output file. 

M - A map, showing the correlation of 
program entities and physical storage, 
is written to the output file. 

S - A source listing of the program is 
written to the output file. To produce 
only a source listing, specify J.1)=5/-A. 

Initial value is LO•S/A. The effects of the LO 
parameter can be controlled by the C$ LIST direc
tive, described in appendix E. 

MD Machine Dependent Diagnostics 

The MD parameter specifies whether or not the use 
of machine-dependent language features are to be 
diagnosed, and how severely. Valid options are: 

omitted 

Same as MD=O. 

MD=O 

Machine-dependent 
generated. 

diagnostics are not 

MD=T 

Machine dependencies are treated as trivial 
errors. 

MD=F 

Machine-dependent language feature results 
in a fatal error. 

Refer to the EL parameter for explanation of triv
ial and fatal errors. 

ML MODLEVEL Micro 

The ML parameter specifies the value of the MODLEVEL 
micro used by COMPASS. Valid options are: 

omitted 

Same as ML=O. 

ML 

Same as ML=O. 

ML=O 

The current date• in the form yyddd {where 
yy is the year and ddd is the number of the 
day within the year), is used for the 
MODLEVEL micro. 
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ML=str 

The string str is used for the MODLEVEL 
micro; str consists of 1 through 7 letters 
or digits. 

OPT Optimization Level 

The OPT parameter specifies the level of optimiza
tion performed by the compiler. Valid options are: 

omitted 

Same as OPT-0. 

OPT 

Same as OPT=2. 

OPT=O 

Minimum optimization is performed, result
ing in fastest compilation. OPT•O is 
required for DB=ID. 

OPT=l 

Intermediate optimization is performed. 

OPT=2 

High optimization is performed, resulting 
in slower compilation. 

OPT=3 

Potentially 
addition to 
performed. 

unsafe 
all OPT=2 

optimizations 
optimizations 

in 
are 

In optimizing mode, optimizations can be performed 
in two ways: by the compiler and by the user. 
User optimization includes not only the standard 
methods that represent good programming practice, 
but also certain specific methods that enable the 
compiler to optimize more effectively. Source code 
optimization and object code optimization are 
discussed in the following paragraphs: 

OPT=O Compilation 

In the OPT=O compilation mode, compile time eval
uations are made of constant subexpressions; 
redundant instructions and expressions within a 
statement are eliminated. 

OPT=l Compilation 

In the OPT=l compilation mode, the following 
optimizations take place in addition to those in 
OPT=O: 

1. Redundant instructions and expressions within a 
sequence of statements are eliminated. 

2. PERT critical path scheduling is done to util
ize the multiple functional units efficiently. 
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3. Subscript calculations are simplified, and 
values of simple integer variables are stored 
in machine registers throughout loop execution, 
for innermost loops satisfying all of the 
following conditions: 

Having no entries other than by normal 
entry at the beginning of the loop 

Having no exits other than by normal termi
nation at the end of the loop 

Having no external references (user func
tion references or subroutine calls; 
input/ output, STOP, or PAUSE statement; or 
intrinsic ~unction references) in the loop 

Having no IF or GOTO statement in the loop 
branching backward to a statement appearing 
previously in the loop 

OPT=2 Compilation 

In the OPT=2 compilation mode, the compiler col
lects information about the program unit as a whole 
and the following optimizations are attempted in 
addition to those in both OPT=O and OPT=l: 

1. Values of 
when they 
statements. 

simple variables are not retained 
are not referenced by succeeding 

2. Invariant (loop-independent) subexpressions are 
evaluated prior to entering the loops contain
ing them. 

3. For all loops, the evaluation of subscript 
expressions containing a recursively defined 
integer variable (such as I when I=I+l appears 
within the loop) is reduced from multiplication 
to addition. 

4. Array addresses, values of simple variables in 
central memory, and subscript expressions are 
stored in machine registers throughout loop 
execution for all loops. 

S. In all loops and in complicated sections of 
straight-line code, array references and sub
script values are stored in machine registers. 

6. In small loops, indexed array references are 
prefetched after safety checks are made to 
ensure that the base address of the array and 
its increment are reasonable and should not 
cause an out-of-bounds reference (mode l error). 

OPT=3 Compilation 

In OPT=3 compilation mode, the compiler performs 
certain optimizations which are potentially unsafe. 
The following optimizations are performed in addi
tion to those provided by OPT=2: 

1. In small loops, indexed array references are 
prefetched unconditionally without any safety 
checks. See figure 11-2 for an example. 
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REAL B (100, 100) 

DO 20 l = 1,100,10 
20 s = s + 8{J,l) 

When the compiler prefetches the reference to 
B, the last reference to B in the loop is 
B(J,101> which might cause an out-of-bounds 
error at execution time if the array B is 
stored near the end of the field length. 

Figure 11-2. Possible OPT=3 
Error Example 1 

2. When an intrinsic function is referenced. the 
compiler assumes that the contents of certain B 
registers are preserved for use following the 
function processing. See figure 11-3 for an 
example. 

REAL AC10),C(1Q) 

DO 1 0 I =1, N 
10 CCI) = EXP(A(l)) 

The compiler might assign ! and N to B 
registers during the loop. 

Figure 11-3. Possible OPT=3 
Error Example 2 

In a loop. the registers available for assignment 
are determined by the presence or absence of ex
ternal references. External references are user 
function references and subroutine calls. input/ 
output statements, and intrinsic functions (SIN, 
COS, SQRT, EXP, and so forth). 

When OPT=3 is not selected, the compiler assumes 
that any external reference modifies all the regis
ters; therefore. it does not expect any register 
contents to be preserved across function calls. 

If a math library other than the FORTRAN Common 
Library is used at an installation to supply 
intrinsic functions, the B register portion of the 
OPT=3 option must be deactivated by an installation 
option in order to ensure correct object code. 

Source Code Optimization 

To achieve maximum object code optimization regard
less of optimization level, the user should observe 
the following practices for programming source code: 

l. Since arrays are stored in column major order> 
00 loops (including implied DO loops in input/ 
output lists) which manipulate multidimensional 
arrays should be nested so that the range of 
the DO loop indexing over the first subscript 
is executed first. lmpl ied DO loop increments 
should be one whenever possible. See figure 
11-4 for an example. 
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DIMENSION A(20,30,40), 8(20,30,40) 

. 
DO 10 K 1, 40 
DO 10 J 1, 30 
DO 10 I = 1, 20 

10 A(I,J,K) = BCI,J,K) 

Figure 11-4. Optimization Example 1 

2. The number of different variable names in 
subscript expressions should be minimized. For 
example: 

x ... A(I+l,l-1) + A(l-1, I+l) 

is more efficient than: 

I Pl = l+l 
I Ml = I-1 
x"" A(IPl,IMl) + A(IMl,IPl) 

3. The use of EQUIVALENCE statements should be 
avoided, especially those including simple 
variables and arrays in the same equivalence 
class. 

4. Common blocks should not be used as a scratch 
storage area for simple variables. 

5. Program logic should be kept simple and 
straightforward; program unit length should be 
less than about 600 executable statements. 

6. The use of dummy arguments (formal parameters) 
and variable dimensions should be avoided if 
possible; common or local variables should be 
used instead. 

PD Print Density 

The PD parameter specifies print density for all 
printable output (L and E files). The destination 
printer must be capable of supporting the specified 
density. For interactive connected files, PD 
options are suppressed. Valid options are: 

omitted 

PD 

PD=6 

PD=8 

Same as job default. 

Same as PD=8. 

Compiler output is printed at six lines per 
inch, single spaced. 

Compiler output is printed at eight lines 
per inch, single spaced. 
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PL Print Limit 

The PL parameter specifies the maximum number of 
records (print lines) that the executing program 
can write to file OUTPUT. This parameter is opera
tive only when appearing on an FTN5 statement used 
to compile a main program. Valid options are: 

omitted 

Same as PL=SOOO. 

PL 

Same as PL=SOOOO. 

PL=n 

Output must not exceed n lines; n is a 
decimal integer consisting of one through 
nine digits for NOS/BE and SCOPE 2 or one 
through seven digits for NOS. 

PN Pagination 

The PN parameter specifies page numbering options 
for the compiler output listing. Valid options are: 

omitted 

PN 

PN=O 

Same as PN=O. 

Page numbering is continuous from program 
unit to program unit> including intermixed 
COMPASS output. 

Page numbers begin at l for each program 
unit. 

PS Page Size 

The PS parameter specifies the number of lines to 
be included on a printed page of the output list
ing. Valid options are: 

omitted 

PS=n 

Same as job default~ I 

Specifies the maximum number of printed 
lines; n must not be less than 4. 

PW Page Width 

The PW parameter specifies tbe width of an output 
line. Valid options are: 

omitted 

For a connected listing (L) or error (E) 
file, same as PW=72. For all other output 
files, same as job default. I 
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PW 

Same as PW-72. 

PW=n 

Printed lines are to contain n characters; 
n is a decimal integer and must not be less 
than 50 or greater than 136. Lines shorter 
than 136 characters al'e reformatted rather 
than truncated, as described later in this 
section. 

QC Quick Syntax Check 

The QC parameter specifies that the compiler is to 
perform a quick syntax check of the source program. 
Valid options are: 

omitted 

QC 

QC=O 

Same as QC=O. 

The compiler performs a full syntactic scan 
of the program, but no binary code is 
produced. No code addresses are provided 
if a reference map is requested. QC 
compilation is substantially faster than 
normal compilation; but it must not be 
selected if the program is to be executed. 

Quick syntax check is not performed. 

The QC option conflicts with the B, GO, and LO=O/M 
options. 

REW Rewind Files 

The REW parameter specifies the files to be rewound 
prior to compilation. Valid options ar~: 

omitted 

Same as REW=O. 

Same as REW=I/B. 

REW=O 

No files are rewound. 

REW=op [/op] ••• 
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where op is one of the following: 

I - Rewinds the input file (specified 
by the I parameter). 

E - Rewinds the error file (specified 
by the E parameter). 

B Rewinds the binary output file 
(specified by the B parameter). 

L - Rewinds the output file (specified 
by the L parameter). 

Initial ~alue is REW•I/B/E. 

ROUND Rounded Arithmetic Computations 

The ROUND parameter specif !es which arithmetic 
operations are to be performed using rounded arith
metic. This parameter controls only the in-line 
object code compiled for arithmetic expressions; it 
does not affect computations performed by library 
subroutines, intrinsic functions, or input/output 
routines. Valid options are: 

omitted 

Same as ROUNDcA/S/M. 

ROUND 

Same as ROUND=A/S/M/D. 

ROUND=O 

No rounding is performed. 

ROUND=op [/op]••• 

where op is one of the following: 

A All addition operations are rounded. 

S All subtraction operations are rounded. 

M All multiplication operations are rounded. 

D All division operations are rounded. 

Initial value is ROUND~O. 

S System Text File 

The S parameter specifies the name of the system 
text to be read by the compiler. Valid options are: 

omitted 

s 

S=O 

Same as S=SYSTEXT if G parameter is not 
specified. 

Same as S=O if G parameter is specified. 

Same as S•SYSTEXT if G parameter is not 
specified. 

Same as S=O if G parameter is specified. 

System text file is not loaded when COMPASS 
is called to assemble any intermixed 
COMPASS subprograms. 

S=sname 

Specifies the system text name to be sname 
and searches the global library set. 

S=li b-sname 

Searches the library named lib for the 
system text named sname. (The hyphen 
separating lib and sname is required.) 
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Multiple names can be specified by separating them 
with slashes, up to a maximum of seven names. 
Multiple occurrences of this parameter are permit
ted. An S=O specification is ignored if any other 
S option is specified. 

SEQ Sequenced Input 

The SEQ parameter specifies source file sequencing 
format. Valid options are: 

omitted 

SEQ 

Same as SEQ=O. 

The source input file is in sequenced line 
fonnat. 

SEQ=O 

The source input file is in standard FORTRAN 
fonnat. 

STATIC Static Load 

The STATIC parameter specifies static inclusion of 
file buffers. Valid options are: 

omitted 

Same as STATICzO. 

STATIC 

Inhibits dynamic file allocation at execu
tion time by run-time 1 ibrary. Re qui red 
library programs must be selected by calls 
to the STLxxx routines described in section 
7. 

STATIC=O 

Use of dynamic memory management at execu
tion time by run-time library. 

TM Target Machine 

The TM option specifies attributes of the object 
time machine. This parameter is an installation 
option. (Not available on SCOPE 2.) Valid options 
are: 

omitted 

'IM 

'IM=O 

Attributes of the object time machine are 
assumed to be identical to those of the 
compile time machine. 

Same as TM=O. 

Object time machine is assumed to have none 
of the possible attributes; for example, no 
LCM. 
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'lM=LCM 

Object time machine is assumed to have 
large central memory available. 

Object code generated according to the 'IM option 
will execute on another machine, but the code will 
not be optimi2ed for that machine. 

X External Text Name 

The X parameter specifies the name of the file from 
which the CCMPASS assembler reads the external text 
when it encounters an XTEXT directive in the inter
mixed C<MPASS program. Valid options are: 

omitted 

Same as X=OLDPL. 

x 

Same as X=OPL. 

X=lfn 

CCMPASS assembler reads external text from 
file lfn. 

The X parameter is intended for use with intermixed 
COMPASS subprograms only. 

FTNS CONTROL STATEMENT EXAMPLES 

Some examples of FTN5 control statements are as 
follows: 

Ex.ample 1: 

FTN5 (ET=F,EL=F,GO,L=SEE,LO--M/R,S=O) 

selects the following options: 

ET=F 

EL=F 

GO 

On fatal compilation errors, skips to an 
EXIT (NOS) or EXIT ,S (NOS/BE and SCOPE 2) 
control statement. 

Fatal diagnostics only are listed. 

Generated binary object file is loaded and 
exe.cuted at end of successful compilation. 

L=SEE 

Listed output appears on file SEE. 

LO=M/R 

Reference map and storage map are listed in 
addition to source listing and attributes 
list. 
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S=O 

When COMPASS is called to assemble an 
, intermixed COMPASS subprogram, it does not 
read in a system text file. · 

Example 2: 

FTN5 (GO,DB=ID) 

selects the following options: 

GO 

The program i~ l~aded , and ex~c;u~~~ .,_i~~,r 
sucessful, compilation. ..~~- «'' , '"" 

DB=ID 

Tables are' generated ·for usa _by CYBER 
Interactive Debug. s~cd~p , de·faul'ts, l:lre 
selected for other DB optio'Qs. -. , 

Example 3: 
•;' 

FTNS. 

selects default options. Refer. to table 11-1 for a 
sulDQlary of the default options. 

COMPILER LISTINGS 
compilation 
parameters. 

the control 
them :. are as 

The listings produced by FORTRAN during 
pre determined by control statement 
The ·types of listings produced and 
statement ·par!iDleters that influence 
follows: 

Source listing 

Includes all source lines submitted for 
compilation as part of the source input 
file. The C$ LIST(S) directive can be used 
to suppress the listing of selected source 
lines. Listed lfnes are preceded by a line 
number. Informatlon contained in the 
source listing is determined by the LO 
par.ameter. 

Diagnostics 

Includes informative, note, warning, ANSI, 
fatal diagnostics, and catastrophic as 
determined by the EL and ANSI parameters 
(appendix B). Catastrophic diagnostics 
cannot be suppressed. Diagnostics appear 
inmediately after the source line where 
they were detected. (Some declarative 
processor diagnostics' appear at the end of 
the declarative statements.) 

Object code 

Includes ge11erated object code, listed as 
COMPASS assembly language instructions. 
Selected by the LO=O option. 

Reference map 
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Includes compiler assigned locations, as 
well as other attributes, of all symbolic 
names, statement labels, and other program 
entities in each program unit. Contents 
are determined by the LO parameter. 

Optimizer statistics ,'j i 

Include,s a summary of ~~'d:.miza tion~ "per
formed by the compiler.> , Optimizations are 
determined by the OPT parameter. ,,, , 

Statistics 
'; ~::: d ' 

Includes",· 'program -, ', f 1e1d,;·?-,1eri8th :., · ~qd , CPU 
, seco9ds. ,~~'dA9~· J!on1'1'~!~.~:<>!i;~~, , "' "" 

) ( ) VV ) A~ A > f ~ 

A, l),~ader ,~' lin'e , a~ , th~: ::to'p'~,'~f ,: ~ach ~-pig~ ~'of: '-~t,~~iler 
.,o9t,Pu~. C;ont_at:n~~:ihe-.P.iogram':u'n1,t :'t:rp~1-«ari<t' ~~m~. ,'t1\e 
«~ompi1ter'. .u~ed '.fot":, co.tn,pllat_ion; «::and,.:, tlie- ·:·t;a~get 
c,omp':lte~· foF ~ ~~ieli ·t:he· ,cod~:{'$ ,be~~&« ¢(i~p$.led/~some 

,of the eontr'ol statement»options,,;, co'Ulpiler ,version' 
·and mod-level, 'date, , time',)" and_ '')age." numbe~,; · , The 
'sou~ce :,prbgram, is "listed, 'at" 6P" ,l:in,es :'~r'.'·~i)age 
'<includi'QS he•der$)"'. ·untess' a:: ;di#ei;-ent,, ,f~l,ue: ',is' 
;speci_fied· by'. the ~S paramet~~.:-', , ":::>«/' · " ""A:::."-::.'.~/ :., 

~~.: '-~u~put · 'l~;;~~i-;\~·ri.~;i~~{·:,;,~~r,~:~,~n· ·1~~~~~,i~r 
about· control , statement',.,,paramet~rs .:',,c . ..'.the .inforina
:uon"', i.!i ',contatll~d , "oli:'1• th~ -Hr' st · ~hre~ -1.ines:'. of."- the, 

:::;:~:1~:~t:~::JL~~i~~~~t~i ~oi .. ~~<~·~l~;~i~. 
suppression paramet;er values~ for ··th'e '. <r<?mpi,lation •. 

< j,' , ' l .... ,~ ~ " 1..., ,, v 

'l'i tle · une two cont~{~~,/ the:. DO lo~p'::co~·trol · "optio·~, 
'the ,argument ,, 'list , attribut~s ;r~,:1 : the'. colla~ing 
sequence> the ' debugging·» options:;:', and ·' the ' print 
limit selection., , :, / " , , : : ._ ;' "'. {'.»." .. ;'" · , ·(,"' : , »,~ 

Title line three contairi~, 'the :FTNS. :.Jo'h~~·~l.' state
men"t up to a max;imum slze«of 120 'character.s ... ! 

' ' ~ 1 ' , ~·, v > ( ' :, ' 

All three li,nes, appear on 'th~ :''.first, page ',iof' ~ach 
p-cogram ',unit. , Subsequent pages,::sllow :«only," the- first 
line. A control ,statement: binar)l'\"value' parameter, 
within the title 'lines; fs , ~ndicated ,as ON 'if, 
preceded by a blank and · as OFF if preceded by a 
minus sign. " 

The files to which listings are lVtitten is deter
mined by the L and E control ,statement pa'rameters. 

SHORT LINE LISTING 

When the page width specified by,, the PW parameter 
on the FTNS control statement is less than 132, the 
output listing is reformatted so that source state
ments and error messages fit in a line of the 
specified width. Source statements are broken at 
the maximum line length and are· resumed in the 
tenth printed column of the following line with 
>>>> appearing in columns three through six. Error 
messages are broken at the nearest blank and are 
resumed in the same manner as source lines. 

When the compiler output listing flle is connected 
to a terminal~ the default for the PW parameter is 
the terminal line length. When the terminal line 
length is not determinable, a length of 72 char
acters is assumed. 

If the PW value is equal to or greater than 126, 
the page header occupies one line. If the PW value 
is less than 126, the header is reformatted into 
two lines. In this case, the subtitle line is 
suppressed. Note that PW cannot be less than SO. 
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LISTING CONTROL DIRECTIVE 

The C$ LIST comment directive provides control over 
the listings produced by the LO (listing options) 
parameter selected on the FTNS control statement. 
The C$ LIST directive is described in appendix E. 

REFERENCE MAP 
The reference map is a dictionary of all programmer
created symbols appearing in a program unit. The 
symbol names are grouped by class and listed 
alphabetically within the groups. The reference 
map follows the source listing of the program and 
the diagnostics (if present), and precedes the 
object listing (if present). 

The kind of reference map produced is determined by 
the LO parameter on the FTNS control statement. 
The applicable reference map options are as follows: 

A A list of program entities (variables) and 
their attributes (data type, class, and so 
forth) is written to the output file. 

M A map, showing the correlation of program 
entities and physical storage, is written 
to the output file. 

R A cross~reference map is written to the 
output file. 

The initial values set for the LO parameter are as 
follows: 

omitted 

Selects S/ A. 

LO 

Selects S/A/R. 

LO=opt/ ••• 

Selects S/A as initial values. All options 

Fatal errors in the source program cause certain 
parts of the map to be suppressed; parts of the map 
might also be incomplete, or inaccurate. Fatal to 
execution (F) and fatal to compilation (C) errors 
cause the DO loop map to be suppressed, and 
assigned addresses will be different; symbol refer
ences might not be accumulated for statements 
containing syntax errors. 

GENERAL FORMAT OF MAPS 

Each class of symbol is preceded by a subtitle line 
that specifies the class and the properties listed. 
Formats for each symbol class are different, but 
printouts contain the following information: 

The octal address associated with each symbol 
relative to the origin of the program unit or 
common block. All addresses will print as 
blank if QC is selected. 

Properties associated with the symbol. 

List of references to the symbol (for LO=R 
only). 

All line numbers in the reference list refer to 
the line of the statement in which the refer
ence occurs. 

All numbers to the right of the name are deci
mal integers unless they are printed in one of 
two forms; 0" ••• 11 or ••• B, to indicate octal. I 
Names of symbols generated by the compiler 
(such as system library routines called for 
input/output) do not appear in the reference 
map. 

The following subsections describe the various 
sections of the reference map as they would appear 
for the full map, selected by LO=M/ A/R. The sec
tions that appear for a given option are indicated. 

then selected are added. Variable Map 

LO=O Variable names include local and COMMON variables 
and arrays, dummy arguments and, for FUNCTION 

Deselects all listing options. subprograms, the defined function name when used as 
a variable. Figure 11-5 shows the variable map 

LO=O/opt/... format. 

Deselects all listing options, then selects 
the specified options. 

Examples: 

LO=A Selects S/A. 

LO=R Selects S/A/R. 

LO=O/R Selects R. 

LO=M Selects S/A/M. 

LO=O/S Selects S. 

LO=S Selects S/A. 

L=O forces 10=0, but 10=0 has no effect on L. 
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Symbolic Constant Map 

A symbolic constant is declared in a PARAMETER 
statement. The format of the symbolic constant map 
is shown in figure 11-6. 

Procedure Map 

Procedures include names of functions or subroutines 
called explicitly from a program or subprogram, 
names declared in an EXTERNAL statement, and names 
of intrinsic and statement functions appearing in 
the subprogram. Implicit external references, such 
as calls by certain FORTRAN source statements 
(READ, ENCODE, etc.) are not listed. The format of 
the procedure map is shown in figure 11-7. 
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-·VARIABLE MAP··( LO=A/M/R) 

-NAME··ADDRESS··BLOCK--PROPERTtES--TYPE--StZE--REFERENCES-

name addr block prop1/prop2 type size refs 

name Variable name as it appears in FORTRAN source fisting. Variables are listed in alphabetical order. 

addr Relative address assigned to variable name. 
tf name is a member of a COMMON block, addr is relative to the start of block. 
tf name is a non-SAVEd local variable, then addr is program relative. 
ff name is a SAVEd local variable, then addr is relative to the /S$A$V$E/ block for this program unit. 
tf name is a dummy argument, then addr is the offset into the program unit composite formal parameter 
list. (Not necessarily the same as its position in a source program dummy argument list.) 
If addr is given as NONE, then the compiler (especialty OPT=2) has determined that name does not need 
to be stored in memory. 

block Name of COMMON block in which variable name appears. If blank, name is a local variable. 

I I Indicates name is in blank COMMON. 

OUMMY-ARG Indicates variable name is a dummy argument (formal parameter) to this subprogram. 

STF-DARG Indicates variable name is used only as a statement function dummy argument in 
current program unit. 

The following are obtained only with the LO=A or LO=M option: 

prop Properties associated with variable name; indicated by the following keywords {listed in the format 
prop1/prop2 ... ): 

UNO 

EQV 

LEVn 

SAV 

UNUSED 

*S* 

Variable name has not been defined. A variable is defined if any of the following 
conditions hold: 

Appears in a COMMON or DAT A statement. 
Is equivalenced to a variable that is defined. 
Appears on the left side of an assignment statement at the outermost parenthesis level. 
Is the index variable in a DO loop. 
Appears as a stand-alone actual parameter in a subroutine or function call. 
Appears in an input fist (READ, BUFFERIN, etc.). 

Otherwise, the variable is considered undefined; however, variables which are used (in 
arithmetic expressions, etc.) before they are defined (by an assignment statement or 
subprogram call) are not flagged. 

Variable name is equivalenced. 

Variable name is given a LEVEL due to the source program. 

Variable name has the SAVE property. 

Name appears only in dummy argument list(s) and/or in a nondimensioning type statement. 

Name appears only once in the entire program unit. The user should check carefully for 
other names with similar spellings. 

A name will not be flagged as *S*(STRAY) nor UNUSED if it is in COMMON, is a DO loop control index, 
or is used as a subroutine, function, or entry. 

type Gives the mode associated with the variable name. 

LOGICAL, INTEGER, REAL, COMPLEX, DOUBLE, CHARACTER or BOOLEAN. 

In the case of CHARACTER, the form is: 

CHAR*n 
CHAR*(*) 

For specified length 
For adjustable length 

size Number of elements of name, when name is dimensioned. For nonarray names, this field is blank. 
The size is given by UB-LB+1, where UB = upper bound, LB = tower bound. For adjustable dimen
sions ADJ.ARY. is given. 

Figure 11-5. Variable Map <Sheet 1 of 2) 
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refs (appear oniy with R. option)· , , :" . , , , , · , , . 
References and definitions as~ociated With variable name; ·listed' by line number. 
Certain references are foHowed by a' us~ge .suffix, chosen from: 

/A 

IC 

/I 

- /R 

' , - l ~ , v ( ' !. , -

Argument: pass, by reference ac;tua.1 '~rgument in .a subroutine:or us~r"."function ca,lf. 

Control: DO statement where. name':is 'th~ loo~ ~ontrol \~ri~~(~: 

Initialized:.' in a DATA. statement, · ·,. 

Read: name appears ·as an input list itean of a READ or ENCODE; as an internal file identifier 
of a,WRITE, or DECODE $tatement:.or as a BUFFER IN limit .. 

' ) - ~< ' ,< • ~ < ' , ' 

/S. Store~ name ap~r~ a~ a, store' 'tar~et'i.fl.' an, a:ssigmnent or 4sslGN statement; or receives a value 
•,an IOSTAT=;:~pe_cifier»or~iJlJ~f) IN9UlREst~tement. · 'j ~: .'. , , . 
Un~~~·, ~ed' as,~~ .1/0 u;i·t .d_esign~~or,, e~~ept an·~i·nter~a; fi~"~esig~ator. /U 

IW. . Writ~: ·value .of .'n~~~- is wri~teri~. by appeari(tg as an .output list item of a PRINT, PUNCH, or 
WR ITE;jn internal _fiie identifier ~hi'ijEAO or,:E~COO.E; ·or: ·a$ a BUFFER OUT limit .. 

~·A ..:._ f ,,!~~;::-=~: .. ,: ~ \ A ; -.... ; ") ; 

r· 

'' 

_ O"nnn". 

Raal half listed as O"nnn·~. 

INTEGER·- Integer value if magnitude less than 10000000000: otherwise O"nnn". Leading 
minus if< 0. 

'CHARACTER EIJclosed in quotes. If value does not fit in the columns provided, then the trailing 
quote is replaced by an ellipsis ( ... ). 

refs Source line number where referenced. Suffix /S indicates definition line. Appears only when R option 
is specified. 

Fig:i_:~--~1_-6; Symbolic Constants Map 
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':«'' 

.' -PROCEDUR,ES··( LO=A/M/R)' 
, »:: - , '»/ 

'',, ti, '~ ' j / '~ ~ (V VA 

',v< ~/ T <..< 

, ·NAME··-·TYPE~·-·ARGS---CLASS~······REFERENCES· 
h , ~ < < ' '., 

·~me· · .. »(y~e .:arg" :, class , ""refs"· · (,,' "",. 

Th~ ~ollowiri'~ a~~ obtai~abie onty ·~ith the, LO';.~ .. -~r , l'i .optio~; 
name· · svmbot name,, as. it appears in th~ source 11stin9• · 

~ ' < I 

·. Givei the result, mode fot a functi~·n.. On~' of the following: . ' , ",·, '. , 
• /· , < 4 > ,: ', ' > • '\ ',•< ,!·,,,· 

, · ,'.Blank if class 'is SUBROUTINE or EXTERNAL. ~: ",,, 
, · '".GENERIC if apprOpriate. , · , '' , , ~: , · "·~::::, <", ,· « ;.:~ '• 

Otherwise, ·one: of,~the type designators listed in VARIABLES 'Section:·::»';,:.:", . ,, :·' ',, 
" j< v' '~ ,_''<-:::''' < ,.,,,v< .. ,~:";l.r v;, v ::.::") ) v:;r- ::-.... 't,';r_,z,(~1 .. ~<.s ... ~tf, _;<,,,,~-\_.:: .. :)!J .. '1«' <..';•-- '~ 

Numper of arg~ments. ·r{the numb~,'is· y~~·iable, (MAX~ MIN:/~~:t;,.YAfl' i~-,g~y~n a~ -h~rryber ,of.;;tfg~~-, 
1

, 

ments., UNKNOWN if. external. ' > I : < :~» " , , ' . > , ,,1 • ' '. ,'/' "'"· > 

:·:·:··,.,, ', ... ·::.:;., ":: .. ',,; ,,(~.~>; 'Y~,~'~, '.1 , ,» I,> '.' • ',''' 

. ,, '" On~, oL the ~otrowing :" • : t , : .. ~,\·'. :» 

~ ».~stis~our'lt..ie.: · ;: . ·. , ·"0,~ , __ j /,,, ,, ... 

· ?~Tr:i~:~~uari , ;.~· ~Tii~·sf ~t'~~.;~.,~ •. 
'STAT F.UNC .: < ", Statement function »: 

.:.FUNCTION Nonintrinsic' external :f.qnctipn '.1:" 
DUMMY FUNc· Dummy.'argu~e.nt function· : 

EXTERNAL., ; '.:"" , Noo~,·~~}~:
1

~b~.~~~: ,.·' "'. .. , », .; , ,l'"~ "' 'I'·";''"" , . ', , •, .. ;;,«, •' ~' 
(wit~. L,q,~Rf<,?P~ion .~n,IXl.·, ~~n~ t;tO~~r o~~~-ic~ ":~m~e i.~;r~~e.r~~~ed.:;.~~fer~,n~e ';"!~.~t. pe ~~f~~;'~~.~~it~: · 

JD Declatatiye~tatement,·or defihition'Jine of a statement·(u~tion-: ... : J.' · ~:."./·"":, ,
1,,<i, ·:, ·, · ~ · 

I A, Arg1,m~en(~ J pass" 6/ ;eferen,Cii, ~ct~at· argumeo't ···~' a :~~b~~~~,i~~, o~. ,~~~~.~·~~cti~n 'call::::,,-•:,:'/,_:;:\' 
' ,,', ':;..!,; ' -~~ ,< .;,,< x,".,.. , / < ' \ ~< Y 

, '.type 

·class 

refs 

'' 

's'iafeinen! ~~b~( ~al>· ;' ·~: ~ . 
The . statem~nt; "·iabel , ~ap. 

1

lnclud~-s I al~ ·:(siateme~t 
labels defined in the program or \subprogram.,,"' .. '.Th.e 

-format of the statement label" map' ,is shown".:_in 

';>'< <, 

I ', 

:The 'DO loop map, in~ludes' all DO loops that 'appear 
· in the ~ogram uriit, ~'including im~lied 00 ·loops ,,not 
in DATA ' statements,: ,and lists · their . properties. 

, This map .. iS $Uppressed if fatal error$ h'aVe 1 been 
detec·ted '''in the ,program unlt 'or lf'QC ·was specified 
ot'l .the FTNS control statement.' , Loops are listed in 
~order · of. , ~ppearaqce' in the" prog,ram. < · This map 

figure 11-8. , · , .. ~ ; ' 
<').. ' ,, / -:3 ,v' 

Entry Point Map 
•,F.:n~ry point r;iam~s, ·.',include» 'proir~~, and , subpr<lgr~ 
nam~s and names: fippe~r~ng,'on ENTRY 's_tatements., The 
format ,of the entry, point map ,ts .shown in , figure 
11-9. , ,'): ~ 

• < 

Jnput /Output Unit Map 

The input/output unit map ·includes constant UNIT 
.designators. Standard or e~tend~d int~rnal, files 
are not. included. The format' of the· in~ut/out~ut' 
unit map is shown :f.n Hgure· 11-10. 

NAMELIST Map 

The namelist map contains the names of the namelist 
groups defined in the program unit. The format of 
'the namelist map iS shown in figure. _U-:-11· 

11-16 

appear's 'only when.LO=M is select;ed.,,1'he,,~or.mat of 
tq~ 'D.O' loop m~p -is· ~own, in figure· 11-12: : , 

Common ·and Equiv~l~nce Map"· . 

, The common and'. ,,equ.tvalence map» ~hows -the storage 
layout for common blocks, and the equivalence
induced storage bverlap for" all variables.· This 
map appears only when LO=M is seleeted. It is 
suppre·ssed if fatal errors are detected ol'.' . if QC 
-was 'specified on 'the FTNS control statement. The 
format of the commofi an<l equivalence map· is sho\rln 
in ,figure 11-13 .. ' '1 

'Equ}yalence-induced stotage overlap classes 1are 
lf!dicated by encl,osing parentheses~. the ftrst item 
in an equtvalence class is preceded by a left 
parenthesis, and the last item is followed by a 
right parenthesis. Entries unde~ LOCAL EQUIVALENCE 
include :i:tems that , are not" dee la reel in a COMMON 
statement. 
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:«'': 

A'V '\ ~ ";;?" t: 

··STATEMENT. LABELS··(LO~A/M/R), 

·LABEL·.:_···ADDRESS~-~-~PROPERT,Y;~._-OEF--REFERENCES~, .. 
label addr, .prop· 

label -·.stat~ment«'l~bei'from FORTRAN source progr~m. 
· .. Statement labels are listed in numerical ord~r. 

Program-:-relative address, ~~signed to ~~tement label. When no m~aningfuf address can be assigned, one 
·of the.~ollow,ing_flag$ willappea.r:· ' 

A< ,.j \q , A'; ', ::>t•" ; A ; 

addr 

*UN~~.~~ r State~ent :~bel is not defined;. re!s lists~ alt oc:Cur,fe~ces _of the ~ndef(ned label. 
· '" · Undefined -1abels · also generate ;:a . diagnostic. · · . , 

,' ,' ; :: '.'*NO. Ri~.~:~.~-~:·/~~~·:'i~,,-~~t~·re~en~d bv.,ari;~tt!ments: \This. la~J c~o b~ Saf~ly removed from the 
-<( _ ,._,.- ~-=:·~--'. . FQ,R~RAN,-,~~r~!J ___ pr~gr_am~ , >, , • -, _,.::.~'\~ j ,~ 

..,, V'~ ,..> ,,";~.e~i::",! v'!-: -~'/f;,.~·:J>',:;,v$:;~::.v ... ~"/<,; ~·:,,.-~~~{.:>,.AV)),. )~ ':.,•, 

«.:, , ,,lfy~c:~·Y~\-/r· .. 1~~1J~. ti~~·, '~eted ~v::·~Pti~~~w~n~- , ~. . ;.->:·-~--.. . .. " , _ . 
,. A.,!~~ A :\ :.<~.,»',>;..,' ~'~~:..__, <'"-," "'l!ij_,v~"-l,... :.~.>":.:' 11:~~--/t':~i-" ,<,,"':'.~,:',,. ~~, .,)'>v<j", "7f~>, ~,.>,A~ti'v <,',. > v <.' .S ¥I 

• _! .>~-\:,;:~· ".,,,. '?' *hk' ;.: . .,._ ;·.n~,.~4dress::isc·a~~ble ti~t\y''bi!e,;iQ~ squr~ 'p~ogr~m- :fatal' error, :or JlC option.' 

' ,::~~~:r\,,~,~~~~:'~\if ?i ' ' ~' ;),f/::'\f ~; '•' ' ., ,,. ' w ;:. ~ J · ,, .•• ' 
: :" _' ;\':FO~A·r·-t·:;;-:','O~~t~mentta~;l"'k a:';fORMAr.'' ~., 
, -:,:;: ~ v:- ',"' ¥~ ~:~ ~:' r~:, ~ <>"( :,: ~~: ~ ~ ~ ~ 1 :~ '( ~:,;i-<; '., ;><}, "~ ~ ,, "~~ ,.~ \t,?-- :~\> i{l ~ " - ~ 

DO-TER.~~t-~:,, .. } .. s~~men{,~i ap~ar~lt 'i11·:~t"oo. statement':" .. , .. ,. 
.,, A • j f' < ,;/ 4: '" ~- ; ) ; f ,.~''' ' ( t t' ,,~(A ~'.: ,~;~~~r/"t;.. ·-<,f ~ t: ~, ~ "~)~>~ <; ; : 21, ~ ::A A,:",. ~' ( ) < ' 

: ''N_QN~ex;<<'. · t:.ati¢t- fiJ,,Pea;ed:qn,~-a-~~n~~~c'\it~t;>le~-~at~rrl,enti.- 1(add/·is ·not:·~NO.REF~*, ·then the 
~ ·~" .,. >Y-:.'. : <P..~9ram· ~ .. JP~trect; · M~ ,ij diagnostic' _wit! have been issued; · · = : • • , • · 

\_,, 1, > > >:.~ ,)';i,~;.~};,\:'?t>''~:',.J>~f+:<:<>:"'.)r"vv<lt'~'~'<v~,vv ) v ,~ 

.. "·~Ian,~ · ·:· Lat>e1.'ls ·a' ~of.mat ctlntrot' ifallet~ ~; 1; · . .. "· ' 
, ·:, de{. , »;:;"· ·So~~c~·,i~ne number;~~~;~ -~~~t~~~~',~Jt;~: i, *ri'N~~·~··1t··~ot-ctetin~t:"- . 

'·' , '" ·" : :· .. : ;,:·"· , ,: , :-~ . . , ", ".',' '1:i"~ 1 

,_ < 

refs , Line numbers on which ~label was refer~nc_ed. ',(Appears only with LO=R option.) Usage suf~ixe$ are 
f II , < " ) ' • as· o ows~ ««' • , , , , ., . ·. · . 

,<'/ > 

,/ A~ ( 

·)A -'.Assign statement 

,I. , ID DO· stat~£h·/"-· 
> > 

/R · lnput_ or DECODE format 

/W ~utput or ENCODE ·format 

·:~~eN:TRv..:P61NTS~~(l.o~·NMl1lJ:·:.\,,:. 
,, ,.s ..,. VV ·~ V '< t_,/< t ~( .... -,-~~ ':;>, <', ),<._.,,.,A,.'\v, v' ' ~ f..'";i; • 

. ": -N·A~E . .;-~Abo,f4ess-~J~~R<is:1.~~eFe.ReNc~s-,._ " 
~v>$'" ),> '}/ v v v l vv <\ {'r:1 < ";:A,. l'i"xJ1 

·narile .«: _,:·_add;· :J _ 'args· ref~ , 
>I: 

(' 

· · 
1 nam::·,. -Eritrv;P<>in~,~~~e~;~~"~ti~~· in;:F~RTRAN so~~,~i.:~ 

) V) :j <,~A' ',,, ",,.;_' ,!. Y~,> v '!.'( t ( '~v~.~lt)\V~:>: <' ) > 

addr. 

args 

refs 

. Re.fative addre~s assigned to 'the entry.,poiQt. 
~ ',,~·- .. 

~,, .~ -

-Number of dummy arguments for entry name; 

In subprograms -only, line number of RETURN statttments and ENTRY definition. If line number is 
followed by /0, '.this implies the line number on· which the name is defined. All RETURN statement 
refs are to the main entry point. Appears only on R maps. ) 

\ 
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~< > • , 

11-18 

' A ' I ( , '( .. 

,,*:~·AMii'qs~S~:n~'~.6.l~/R).'\: ll 

.. (~~fM~fr~i Ejs-,:~:~~~~~fff ::+,·.~· 
«name ·addr, 'r&ts,,~-, ..... ,. :,:, .... ~·,'·"~; 

" ·' ~a~e :·:,) rJame1~st:,gr~~~··nl~~ ~~:~~tii)ed. i~ 
".'.:',:),~~< j ~,;» : < « ',,:- \' v >~,. ,.,> ,'"/~i~, ~/ > J_.,.:,,_-.. j ~~';";~ ~,;X,; l 

,· addr", · " .~ ,, Relative"; a'ddtes$<a$si9ned· ,io;riame:':»·, 

, >'~;~f~--> " ,',~;~:'. ~J~~~;/6{;~~;re;i~»;;~ ~'t~,~~:,l ~{wi~h,, LO=Rt op~i·d~ only').:-,; 
, , , : .Lfoe, num~.f ,wfl.t be,;f91t9w~d"Jw· l,Q,. /R •. /'1!, ;: ,, , .:' ,· ,;'·:. '. ::, · 

,.,' /D :: line' number PQ which namellst."-i.s:''.deffned.. -· ' .. ' > 

, ·". /R ~ _ltne n~frober gr{wni'ch (Jil'nt~li:st ,aPPefirS :~,.;, afi' input Q~ration. . 
Nv = line number .on. which narrielist apf)eal'$~;Jn. an output operation. 

< ' ').. '/- : ,' A A ," ', < «;: > < < ~ , > ' « ';. ~,< ,_ ,.' ''-A A A ' ' t V <'A ~ > ) j / ' ' 

,j i .. • 

,,'/ 

j ·'. 

--DO-LOOPS·, .. . . '" .. • • S}''.i·:"'¥:·• '. 
> ·LASEL·-~ADDREss.' .. INo'Ex:~-PROPERTIES-,·FRO~-~TO''~; ·Ii ' 

~b·'·. :~,\':·: .. ,;+~:pr~~· ····:'/ 1i.ri,~·~N0.'.: ... ·-,; •".'.·• ,; ... .. .. . .. ,_ . 
· label . · ., «",~:Statement labef defined' a$ end oftocip,:«<li l/O)or jmplled'l)O« loops ifl .i/o, st~tements~ .. 

A (f~ ,' }~J.. /~~!~V v • , ;::, ':~ .f~V ~ ........ ::,,.') ,.:,, .,: ( 1-v.'i -~_.': ' 

,. ·.addr 'Relativ~ address a~ss'ignecl.to "the stQrt" o(th~tloop body.;'·:· 
< < , .. ' " , • ·--

,<' ('>A) -

index 
·, , 

Variabt~ .,name used as ~ontrol inde~ for, toop, as defin~ by .DO statement. 
< .,·,:«."· ,:/» <, .·"' :· ',».'«,,,,._,~ :·,:-_., . ' '' 

Various keywords can appear, describing optimization propertief-0f _the loop: 
'{ 

prop.,, 
, \r 

XRE.F Loop not optimized because. it co~tains references to an extern~I subprogram (including 
compiler-ge~erated references to lib~ary routines)., -

OPEN Loop not optimized becaus~ ~~·can , be reentered . from outside its range. 

OUTER Loop not optimized because other loops are contained inside it. 

EXIT Loop not optimized because it contains references to statement labels outside its range. 

first-last Line numbers of the first and last statements of the loop. 

Figure 11:12.· DO Lo~p_ Map 
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-·COMMON+EQUIVALENCE-~(LO=M/A/R), 

/block/ LEVEL lev, StZE J:: size units sav:,,: 

item [item] v, 

item [item) 

LOCAL EQUIVALENCE 

item [item] .... "' 

item [item] 

block Name of the c;;.~n~~n,:bi<:;cl< belo~ 'described .. 

lev 

size 

units 

sav 

item 

, ' ~ ' ~ t _, > ~ 

Storage le~~I of'. the bt~ck (1', 2/or, 3):,,"··, , , ., , · , .\ . . r :,::·. ·.::»,-·,.,::.,;'."·~.>-. : :''.»f,, .. ",;«1. > • _. , 
Total num~r of' s~otageJuni!S :~»cc~~i~d by the bl-0c~; 

CHARS fO~·a lifock,,,'~6n~~iriing ~~~~cter ~ariabf~s.' 
WORDS for. a~bl_9c~ 'yy~t~- 'r~~~rat:::t~( variable~. 

i , > , < - <i..;~ I - ~ < 

SAVE if t_he block, is ,,saved. ot~er~is~\_blank.: 

Oescrib~s' the ·sto~age p~sition 'of,~ 'lariable ·o~ array. Each item consists ot three fields:' 

name first-,: last;' 
,: ... -

name Symbolic name of ·th~:. it~~·t' 

first Number of the stora9e unit"'Qccupied by the fjrst element of name . 
• \ ' A ~~A ( ) 

last Number of f:he storage, unit occupied J>v the last element of the name. 
', '', ~;,,t' : \, v 

First and la~t are ~iven -in decim~,-~-; ;T~ :'first position in 'a "block is numbered one. For a 2-word 'scalar, 
last = first + 1 ... The item descriptors are printed left-to-right in order by ascending first then descending last. 
When name is of type character, first·and· last are given in character' storage units, and. they are separated by a 
colon. Otherwise, they are in words, separated by a dash . 

. Figure_ 11-13. Common Equivalence Map 

[ ,' , ','i~ \ ~~~gram' Statistics 

If a prog'r~m -'c~n~'a.lns :it~ms ~i~h. _,;questionable 'i,o~ 
illegal attributes, the reference uiap •will 'specify 
'the fofiowing att):'ibutes: , " · 

"'n>'•:< 'v< (Y 

At th~~- "end "of, .each program' uni.t, statistics are 
printed in octal· and decimal. The format of ·the 
statlstics ,map ls shown- ln flgure 11-14. 

*STRAY*" 

'Ind1cat~s variable - naine,s'1 tbat appear only 
once in the entire progr.ain unit. 

*NO-REFS* 

Indicates statement labels that are 'not 
referenced by any statement in the program 
unit. 

*UNDEF* 

Ind tcates statement labels that are refer
enced but are not defined in the program 
unit. 

60481300 F 

1£ LO=A is not' specified, only the diagnostic 
~ounts are printed. 

DEBUGGING USIN,G THE, REFERENCE MAP 

When debugging a new program, the reference map can 
be used to find names that have been punched incor
rectly as well ai> other items that will not show up 
as compilation errors. The basic technique consists 
of using the compiler as a verifier and correcting 
the fatal errors until the program compiles. 
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.. ~ ~ ,,' 

' ' 

~,tt? '<: 

.. --~, "\A .. , .. ~" '<..r _~'"'A*:' ,"""~ ~, t"l::>~'f,~, t.,,,"f";..!~~r:¢; "t"''~~{;~~~iY·t' frJ~~·sm;/~'tt;.~~~~~r~ .. -r>:~ff'.:-~-"r7"' 
Using the, listing; /t:he ·, tp=JV~k~,~~~r~~~, .lJl:~Pl.:·)l.~~'.,'. 
the original ~'.flowe;harts, ·'.~·~he fq~lo~fnl~~:·~llf~raa~i()tl 
should_' be, chec,keO:' b~ 'the.' progx:a~r: ': 't ::r' :~~:' ''"'.'~\ :: ; '',; 

> ··:· '. _,:·,:!·,:.· .. ,~: ,;· :,»,,,:'""'!' ~\~:·::-:·,:· ··.:~·~-""','.: ,,.<•·,;,_,_; 
Names· incor:r:ec~ly ~rtche~~-"- "' · · :: · 

' ' ~>.> ,~,3, '" ,~-: .. ~ -:t' }«- A,j A 

t '.._ : ) A ~':::: ~ ) ( ·,-,: ;l< A 

Stray· name fla'~. »,:tri;«th~,: r·$F.'~~b~i~,~~:,~'.: --, , 
r, « , t < 

' A A "< Al A ,:u / 

Fune tions th~t )1h~~!J _"be. -~r-r~i~:.,~ , 
< :-, J ( !: '\', t~-:'~> ,'~i·>,- ? " :,~(~. 

Ordering of memb~rs 

'Equivalence c~asse~, 
) > , l 1 < l , £'~v 

W\len debugging a, program_~: .. the ;~f~rence ·
1

-~p :·can: ,,be 
used to understa'nd, the, str'ucture·, o~ the' pro~ram~ 
Questions ,c~ncernlng the loo:p , structure, external 
refe,rences, .common blocks~ arrays. equivalence 
<'.lasse,s > :fnput/output operations, and so forth;,, can 
be·answered by che~king,the'reiere~ce ·map. 

The sample program ·shown in figur~ 11-15 is com'"' 
piled with W=A/M/R, to', produce a full refe-rence 
map. The reference_,,mapJs sho.wn,_~~-... Hsu_re_J,!-16. ·~-

11-20 

m?~~~:: .{·. ·.-~,:::;c.;1 ·:·l· " 
~::s~~a~uur~:M ~ plij~~t :cod·7 .w~tt~4 hr,: ~g1tr~~ 
:4#i!f,1r/1f~p~~~.,Jpn::. !:t!J:iit'.h ~: t>.P~.a.ti.~za~·i9n._k~de ·,~: ~$ 
;~~-~.~,c+,~~~;:~~E?:·~;~:~J ~- ,'~ ~~. -~~: J~o-~~~:e~ /~:~~ ~e~~-~:t i'.·~.P~ 1 o~)~; . · 
; } <·:"" •\: .~·.::::'_":: '.,'.~: '\.','.,<'» ,J '-,,~::~~;;;;~~~':':,\C~ "' /, ·,, : : > 

',Che '¥~~: ·:c~~ill.~~: ·~~Ju~Qs:' -~bJeet (code:~' 'tni' uni ts' 
~pll~~::. ~»~ :,~~hio~~:s._{:-~" (~e'~~, \\te':.: ~OM~A~S- ~ :ref~t;"en~~ 
~~-~~/) .. '~:t''.t'J~~~e ~ ?!qt~fJ,.~ l.nclud~,_J'_U.qt < 'Qrl~Y th~:' code, 
:p-ro!i~~4:~1>1.'~~~i.~~~?P~:r,.6£ :.J!t": .execut:~ble ;:state
tun,t~»~J::t'\· ·tW"" us~t:,::s,,,:11".t~~;r~. b~r ,:a1Jfo', ~torag~Lfor 
t~ar;;a'b'l~s~<.~'~onst!l,n'ts; ,:·a~d:1 comp(~e_r ... $en&xated ·tem..ii 
f.Ii<i<~ft:·~d.e!e·•~' ·;w.eli"''·a~~·otiler~:.specjaF"purp~se · 

~t;:t~}:'.:/:~r,.'Y;,f,; .~d, ·•· .... ' .. ' ': : . , } 
~~.~., .QJ;~~u,s_~~d·:,,:'}-.i,t ,,.-~.h~:s:.::sec~~~4.~.,::i,,s·i t_he,)1,r:r~~ge111en·i::. 
1~~,:~~ua~~~" ?·f:;·p~~~ 50_~~' 'Y_bra;;ty";-~qµ~i~-~~,::.,·an4; ~om-· 
1111qn, bl'._~k~-~f~r .. ~he ;prog~am.' is, J9~ded •. "·· · 
r._-..·/.~- , .. :.> ·'~~·: ·:: .: :! ~ , ~. , ,_,: - {~ .. >.;" 
' '.' r )'.\~,''«·:<~,·,''f,i'~~;~· ';,, 
P,.'·l:·. ~ -

)( V ~~<)') \ ,, - ( ~ (); A ( ( ( - A ( A ) y ) 

'.'''ih~·";~into'rma.t.1.on. , in , thi~ ~:.~ub~ecd.on is 
<tJ?.,~~~d~d ,, >only a~· ;;., gufd~-" to ' .interpret 
"'QQ:i~~·:,eode. list;,ings~.'and, core duoips._, ,:The 
'information ,:,does' not" 'repra-sent <a guaranteed 

"" 1nte~face". :,-'~pecification.', _US~!'.'S, :: , sno~ld 
,' - ·f:lvoid:' ~:any 'ptogtalitliiing techniques- , , ,which 
' :;<le'pend on: a, _detailed. knowledge of , compiler-: 

:-" -'" gener~ted <;Qde. · · 

ni~, follo~ing description of the arrangement of 
code and data within main programs, subroutines> 
and' functions does not include the arrangement o,f 
data within common blocks because this arrangement 
ts , ~peeified by'- the programmer~ However, the 
diagram of .a typical_ ~mory layout (in sec~ion 9) 
illustrates the · position of blank common and 
l~:t>~J.~, c_o~o,n b~ocks ~-
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c 

100 

c 

c 

c 

PROGRAM MAPS 
CHARACTER•4 FILE 
INTEGER SIZE1,S1,SIZE2,S2,STRAY 
EQUIVALENCE (SIZE1,S1), (SIZE2,S2) 
NAMELIST /PARAMS/ SIZE1,SIZE2 
DATA S1,S2 /12,12/ 

OPEN(3,FILE='INPUT') 
OPEN<2,FlLE='OUTPUT') 
READ(3,PARAMS) 
WRITE (2,PARAMS) 
WRITE (2, '('' SAMPLE PROGRAM TO ILLUSTRATE COMPILER MAPS")') 
CALL PASCAL(S1) 
WR!TE(2, '("THE FOLLOWING WILL HAVE NO HEADING")') 
CALL NOHEAD (S2) 
STOP 
END 

BLOCK DATA 
COl"tlON /ANARRAY/ X(22> 
INTEGER X 
DATA X (22> /1 / 
END 

SUBROUTINE PASCAL(S!ZE) 
INTEGER L(22), SIZE 
COMMON /ANARRAY/ L 

WRITEC2, '( 0 PASCALS TRIANGLE")') 
ENTRY NOHEAD 
M = MIN0<21,MAXOC2,SilE-1)) 
DO 2 K=21,22-M,-1 
l(K) = 1 
DO 1 J =K,21 

1 L(J) = L(J ) + L(J +1 ) 
2 WRITE(2, '(1X,2216)•) (L(J),J=K,22) 

RETURN 
END 

Figure 11-15. Program MAPS 
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t: 
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10 
11 
12 
13 
lit 
B 

PPCG~AM 'APS 731176 ~PT•O•ROUNC• A/ SI tl-0•-DS ~TN 5.1+~52•1+ 12/lff/81 14.~l.lO 
OC••lON~l-nT,APf••CD~MONl-fIX~O,CS• USfR/-Fl~EO,rP--T~/-S~l-SL/ €Pl-IOJ-PHOt-sT,~L·5000 
FV•LO•MIR. 

c 

PROGRAM HAPSClNPUT10UTPUt,TAPEl•I~PUT1TAPEZ•OUTPUTt 
CHAPACTER•4 Ftlf 
INTEGER s1ze1.s1.s1zez,s2.STRAY 
EQUIVALENCE (Stze1,s1J, CSIZ£Z,SZ) 
NAHEllST /PARA"S/ 51ZEl,SllE2 
DATA s1,sz llZ1lZI 

100 REAO(l,PARAHS) 
WRITft 21POA"S) 
~RITEtZ,t(• SA"PlE PROGRAM TC ILLUSTRATE COHPlLFR HAPS-)t) 
CALL PASClU SU 
WPIJE(21 tf- T~E FOltO~ING Wlll HAVE NJ HEAOlNG•Jt) 
CAll NOliEAO(SlJ 
STOP 
END 

P•GE l 

--VARIAel£ ~AP--CLO•~/AIR) 
-NAHE---AOORESS--8LOfK-----PROPERTlES-------TYPE----~---s1ze---RiFERENCES-

A•ARGlIST• C•CT~l )f OOt l•OAT4 {ijff• 
R•REAO, S•STO~f, 0•110 UHIT• W•W~ITE 

F Il E tiCtlf UffU$EOl•S• CttAR*it 
SIZEl 1Ct8 EQV INHGfR 
S llE Z lC78 eov INTEGER 
STPU NONE U"IUSED,.$• INTEGER 
Sl lC68 EOV lt.IHGER 
sz 1C78 EQV INTEGER 

--PROCEtURES--(lC•~/A/R) 

-NA~E----TVP£------APCS----ClASS-----R£FERENCES-

NCl-IEH 
PISCAl 

~UBROUT INf 
SUBROUTINE 

--STATEME~T LABElS·-tLO•~fA/Rt 

H 
11 

-LAREL•-ACt~fSS-••PRCPERTIES-----OEf--REFERfNCES-

l CC •~C Pff S• 8 !)/l 

--FkT~V PDJ~TS--CLO•l"/A/R) 

-~ArE---AtfRESS•-ARGS·-----REfERENCES-

l"HS ?CR l/C 

--COM~ONtfQLlVAllNCf--flO•~/A/~I 

--lfCAL tCllV~Lf~CE--

f s l7f 2< l> .,.;><p) <Sl?fl<J> 

z 
3 
3 
3 
3 
3 

~ 
4 

4 
~ 

Sl.<t>• 

5 
~ 

~11 
b/I 

ll/A 
Ull. 

O•OEF Ll~E OF STMT FUMC 
4•ACTUAl A~GU"ENT 

A•ASStGH STKT. O•DO STMT, 
R•Rfl01 W•W~lTE• l•LA&El 

O•OeffNITtcN, R•RETURN 

Figure 11-16. Reference Map Example (Sheet 1 of 4> 
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PROGRAM l"~PS 73/176 OPT•Q,ROUNO• Al SI ~1-0.-os 

--Ilr U~ITS--(lC•~IJ/F) 
-NAME--- PRQPERTIEs----------·--REfERE~CES-

TAPH 
T Af>E3 

Fl"T/SEO 
ft!l /SEC 

••SUTISTICS•

NR CF AllOCS 
U8lE CUSHES 
LARGEST fARSEO f IlE lf~GTH 
PPCGFA~-U~JT lf~GTH 
SCM STPR~tE USED 
C014P ILE TJflE 

Q/W 
8/fi 

10/W 

152 

'* na • n 
11(8 • 1l 

742008·· 3061t8 
0.147 SECONOS·' 

12/IO 

fTN 5.1+55?*T• 12118/81 14.42.30 

R•REAf), W•W~ITf 

HC!CKCHA BlKOAT. 73/17ft nr>T•O.ROU~·c.. Ai s/~Mi-o,-os :". i:rn 5·.1+552•T• 1Z/18/6f.-·14.4l.3Q 
CO•-LON rt-OT' H G•-COl"l'IO"l/-F IXE 0 ,cs· US£ Rl-FI>ef 01CP,•-T<l/-SS/-S,l f E 111-101-r>t101-s.t, Pt. .. 5¢'00:'.~. 
f\l,lC•f'/I<,. , . : ".~ . , . ' ·:1- ·' .. ;:: 

1 
2 
3 
It 
5 
t 

c 
8t.:OCI< O.lU 
COHHON /ANARPAY/ •(?lt 
INTEGER X 
CA TA X (22) /l/ 
€NO 

>«, 

,· t 

llAGF 

PACI; 1 

••VARJ~8lf ~AP·-(lQ•H/A/PJ 
-NAME••-AOOPfSS·-RlOCK·----PROPERTlES-------TYPe---------SlZE-~-~EFEPE~CE~-

bARGllST~~ C•C'Tla f)f ·oo. l•OAU lNIT• 
Rt!R,~Ap, 5•SJflR_F,· U•l/O UNIT, ll•WRlTE 

08 /AtUP~AY/ 

--CCMMC~+ECUIVAlfNCE--<lO•~/ll~) 

/ANAR~AY/ l£Vfl • 1, SIZE • ZZ WOROS SC~ 
)(< 1-22> 

-.;-s TA 11sr res--

NR OF AllCCS 
TABLE Cf!jSHFS 
LA~GEST P~RSED FILE LENGTH 
PROGRi~·LNIT lf~GT~ 

33 
1 

tA • 6 
CA • 0 

2bR • Z2 

INTEGER 

SC" LA~EllEO COMHCN LENGTH 
SCI" STOPAGE USED 71t200& • 30848 
'CCI' P Il E 111'€ C.040 SfCONOS 

22·, 3 It 5/1 

j 

Figure 11-16. Reference Map Example (Sheet 2 of 4) 
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PROGRAM UNIT STRUCTURE 
~ ) :· t < .. " /«' ) > ' ; /: :,,~ < 

The code ~ltl,dn prograri('units.,~;is> arranged '.·,\ti: '~th~ 
following bfocks in',the Qrder,givert:': " 1,,;""i,::J: «',"(; 

STAR'r. , , , : ::· /\~~:::'/·(' 
v(, ,¥ t~! t' 

·,A table of : fiie": '~am,~~,~~.s~eC:1·~i~4;;:in"·/~he 
'PROGRAM statemep~· (maiµ Pl?~gram)t• .:~,Qd~»:for 
, 'primary , entry point','inHiaUza.t:';l.on··~a:ri.<t" 'f()r 

saving'AO» (eubprograu;$,,)·."'', ;' ;' ·»,~-~;~,:»~::.':",:'::'.»" 

~c~ot. ~: .. ·. ,,~ . >.:L·' . : · .. ::~ )t~r)~~:~;~:~ 
Code~~. ge~er~t:·~a, · ':#;,,~~ '~91npi,Ui1g:,,~,':~ " ~· f:~1j;i,~ 

•:, -' ~t.afem~nts' 1., and",:, ¢'o({~., ~~~ ,,,,.;,~.!, • (,: ::~f~l, 
'PQin,t's,.,,(EN'f:R~ s~~~ell}ert!;11 :p:;),; ,:" ,Fli, 

.•• ;'.ttT~~L:•tfa,"·; ::./:~ .;lt~c· . ·~~ 
·<coU.t:arnif::t~hE{: ro:t:-\~# '. 

y < ~ < > ", ~ : ',, , :../ ,,~ ~· -~".ff.1-

doN"~ ~, St.o'f~l,\~'. ~:. 

· FORMAT· < '·. :~;'.>::~~If ;}~~i.,;~h•:> 
· ~to'rtit~ · J6f:~,f~~i:~.::~.6RM'.~~}~·£ ~ 

, TEMP>· ·.· < , ,~:~! Jii: ;;_c_~;~i~~:<, ., '[ 
, contains 'the ,:foUow>jrig; ~~'¥-tf1>': ,..,,,~, ~:i0 
. , :,,~4 .,~ ,_. ):,:."" .('"::,.,,:,"~.~~~·:~:~~,~::~~<~.'t\,,~~;L: 
, ST .. "' -. :sta,t~~~n~,; ~~li\p~~~~ ~v~~$~·~-, ·::tf,ct~ 

' < ;_.< ·,, ~ ~ }' : 'f.'.:: > »~,),,~,,")';:<>~)}'...~: 
·-C't:, Cha ractet. ~. ·s,t~~etrt-'"~4 ,: ~,qij_p,tton~ 

•t' r, :argu~e~t ·i~rnp~t;~~'~vS:l~ii~'~t .::,~·~}}f~ 
,_ , y, j : ~¥Ai ,,\>.A*,. ~. _>t:~'AA~l~~ >:~i!Jf. ~}/~~r~A:~)~~ 

, U ~::··~+<>~al'·~" ,,·;p'tiUd·~,i~,!tif~~~~~\_S~: 

' '"":~t'J,~1~~~~,~~.~·~ ;~'.,' ~<~:~:'~~·~:,"<; ·~:/~~J~~~)~:;:~ 
O',r.'.·:. , Sc hedu;t,er7 tef!lP.<:>t~r;:y'}y~l,ues-., i,: , ·:f, -: ;: 

1 L v V ) ~ ' <·,, ' Iv<' l > :A·,,' «~ ~··~,:~ "A> t' ; } :: f{:' ': 's/ , ;( <. '~~ 
VD •. :: N<>nconstant ~: _,·fo~~'«' ~r~.iyb~n~ 

< expressiohs : all'd" fo"?fmali"- ahar~etat::~ 
' passed~length va'iti~s·;:,,:::'<< : :i :,-. ":"·:·~; 

" < .' • / ».:~_'; '~:' ;~ r::; :: ,,'"'.'. ;:;:,~~~~ x~·": :~> 
Le'. ·,, Local · copies:0:"-0f :· seieciftd::,~scafar: 

formal paramete,r~.,~ values.',: (OPT==-2; 
and l only}'. ' · '» " ; ', t ."«' • ' 

' . 

APLIST. '"> ~>.,';I ..>, 

'>v j :, 

Actual 
called. 

parameter_,· ','1~8.~~:~ ffo~,;'.~:,:~~i~;~~~~~s 
j ' ~ ~ ~(~ ",_><: '...1 'I :~ f , 

v v'>;_v)<:v:::') 

,L 

IOAPL. 

Actual parameter, 1 ists __ f~I:' I/o' .. suhrout:lnes 
called (this ,format 6iff~rs ''fr~lll "ArUst·:)-. 
A'rray of character desc.riptors. ·,_referred 'to 
ih 1/0. actual parameter lists _,(ct. ~sub'-, 
block). · ,, --.,,,. 

NAMLST. 

Execution time dimension descriptors (RD. 
block) <and descriptors for referenced< 
~~~ELIS~, groups. _ ~ ~,:.-~.~-~~-~-

11-26 

v.ARs. 
Storage for ,local variables and arrays not 

,,mentioned,· in a' SAVE statement. · 'Each· local 
'. ' eqµiydence, class »pf type' CHARACTER begins 

'pn a: "word /boundary.' :Also' some,· compiler
,'", '" . gener~ted telllporary,,cells including,:; ' , 

. -~~~j}~; ~:'~1'va~i~~{l l~~J.~~~: 'ivarfrs · 

"SJJ!:::::.\,· :,r.:.,i.'.~.'.:,·,',~.,,8,,i~:,·,·'.·,~::':,~.r. f tt~ ~ll'.l~· ;,~I";',,_. 
- - , ' - -,. "' ).. ' / ~'...'_1, 1 ~>~ ~' ~\,' :' ' 

A#,dt:ees,:" s~bstitution' :list's, :+<,for" ,--f<>:rmal 
:»P<lra~:t~rs.. ..,:· · ,:,:.:'. ~· '" :: , .<.).,;" "t , , 

;::;.~ h > > < ' ; ~ ~' 

~,;: > «~~?:.< '.~};" d. ,» .>>». : ~:: \~~>~ ' 
:: ·; · ::~:· '''fis~~~+~on,$j~;;~· ·b~,~~·~dif'.1~.,:ti>l )·~~ei·}o, 

~~~~~;r~t.}f !l,~$;:;~::1:~: . 
[?!K~;r:-.~~~~", :~f ~ .~~'r;· £,~s~:t~1A~$uM~~~a;· ~:: e~.li·~t;~"'< · a"r.~: 
~~_ha~~a ')i:r_·: .t1let:~o'inyp.e"t' '," tp, » p*e.~n'~, ':a:m~i~u~tY,/ !oi:, 

~~~~,:@;~~~17!\·:? ... ·~-.. . .,, ;~:,,~_:~: ;;:, ;::: · '•~~r ··: ~iF 
i:~·~~~!~~;~~~,:~o~,f~,~~'~.~\' :,"'_:~'.;i':·:'':~f "~'~" , - ,, ,,';,':>;, 
;.vari~ble' , MDI~~,,' 'wb,i~h:~,, •Fe, ,_:id~tl,tiC~t "'. ,t.o:" ~pt;}PASS 
·~register:, hametr' e@;; b~ ~a ·:source , df: "cot1:£us'1-01>." to'. the 
~oser.»whe~> t;~~<l1~t ,,cbJ-IP~s::· ,1~si.i~~$:t ~~t~.~~1h:::: .~~e 
:as~elf!bf,er' c_<i~ ~:(fferett.t~at~,,)>etw~~tJ. J~e: ,~O,•',, ,:~:·,.:,:: 

~;, '~ <~:, ~ ", ~ ::i?~ >?~ '.'.'-:~·f :,,:~ ,t) .,.' >:.:~~~> .~~:'. :~ ,:' :)\: ,\ :- ":~;·:·~:<.''..~ .\ ·"~<:>{/.:· J > 
'Sysf~·SupplJe~f:~ocech.l~"N~fhe~/<::;,,:r:,~· :::: ;, _ 
: :,~ 1 ~ »~:.~·,_,:,. ;i:"?'~;,v!\.~'. '!-,'~ :~~,'.~,' :~ ~; j :v;,,·,.' : .. ' »' .. -:·:·. ~i~ ~~t;:'.t~:.': .,vv" 1,'~ .:r· •" :-~ 
;'.!'he »,name _of., an, ,J<ntdnsic,'. fan~th;in: ~aue9 »· l>Y, ·val'Ue' 
'i~ suffixed< with« ~ ;decimal: p<Jtn~"' :,~,J'he'('entrf.'. point'• 
'.·is "the' symbolic: name: of, 'the'\ intrinsi.e , ~µnction .,and 
a deCimal~ point "soffix.,;,,,Examples: at~\, 1:.~XP.~:, C~s:, 

._and, CSQRT. · ~ The;"~names "of, all , intrins,i~':i-Cfunctions 
'c'alled by, value~a~pear' in section :7.~.: ,Th~ .func::tions 
in section 7. ',are· 'not called", by,.,value';,.1:if::'thei.'namc 
appears either, in an EXTERNAL. statemerit~ ·or,:·if the 
DB=TB»: .option ',·rs' sp~cified, »dn'\.the«;FTN5" :control 
state~ut; of': t~ "ehey~·'it"e" olneY"}ba\( 'diatli~t1at:ica1 
,functions.. " , " ,·,,' ' ' 

If the ,;·iunctfon· ri~~e appears _'.in-:'.~~ '~'tNfR~N,~iC" state
ment; the entry. point is, the f~nction ',Ua.~e" suffixed 
with an equa-1,, sign.' Otherwise; "the , pass by name 
~n'try point is· the func~ion name .'with no suffix. 

'-c 

The subroutines .listed in secti'on· ·7. are called by 
.t;ef erence. 

listjng Format _ 

The object code produced for ~~ch ,-program unit is 
listed following the r~ference map 'cif ',any) for 
that program ·.unit. The o parameter of the, C$' LlST 
directive (d~scribed in_ appendix B) co'ntrols the 
listing of lines of object code. Object code 
generated . by source lines falling between , C$ 
LIST,O=O an~ ,C$ LIST,O=l ~~ not \ist~4.•: 
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Optimization can cause code to move so that object 
code for other statements is listed) or code from 
the desired statements is not listed. 

Certain information whlch can be obtained from the 
source listing or reference map 'is noc reproduced 
in the object listing. This information includes: 

Storage allocation for variables and arrays 

Namelist group definitions 

Data initialization translations 

Loader directives 

EXECUTION CONTROL 
STATEMENT 
Optional parameters can be included on the control 
statement that calls into execution a program 
compiled by FORTRAN. This control statement is 
normally either the name of the file to which the 
binary object code was written (LGO is the default) 
or an EXECUTE statement specifying' the name of the 
main ~ntry point of the program (the name used on 
the PROGRAM statement or START. if the PROGRAM 
statement was omitted). The parameters that can be 
included on this control statement are of four 
kinds: _file names, print limit specifi¢ation (PL)) 
user.parameters, and Post ~ortem Dump options. 

FILE NAME SUBSTITUTION . 

FORTRAN 5 provides a method of substituting file 
names at execution time. File names declared on 
the PROGRAM, statement Aare assod.ated wtth fl1es of 
the same namP unless -the user. sub st ttutes 'a differ
ent name. For example, with the PROGRAM statement: 

PROGRAM TESTl(INPUT,OUTPUT,TAPEl,TAPE2) 

the execution time file names would· be: 

INPUT 

OUTPUT 

TAPEl 

TAPE2 

Note that specification of file names on the PROGRAM 
statement is optional; the same file names would 
occur if the statement PROGRAM TESTl were used. 

However, file names on the PROGRAM statement can be 
changed for the execution of a program by substitu
tion in the execution control statement. A one-to
one correspondence exists between parameters on 
this statement and parameters in the PROGRAM state
ment. For example, using the preceding PROGRAl'f 
statement, a11 ~xecution control · statement of the 
form:' 

LGO(, ,DATA,ANSW) 

would cause the file DATA to be used for file name 
TAPEl, and file ANSW to be used ~or file name 
TAPE2. Files INPUT and OUTPUT are used for file 
names Input and Output. 
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If a file name in the PROGRAM statement is equiva
lenced, the logical file nam~ is the file to the 
right of the equals sign. A corresponding file 
name in the execution control statement is ignored., 
For example, using the PROGRAM statement: 

PROGRAM TEST3.(INPUT,OUTPUT, 
+TAPEl~OUTPUT,TAPE2,TAPE3) 

and the execution control statement: 

LGO(, ,DATA,ANSW) 

would cause the file OUTPUT to be used for filename 
TAPEl, an9. fUe ANSW to be 'used for ftlename 

. TAPE2. , Files INPUT, OUTPUT) and TAPE3 are used ·for 
file names INPUT, OUTPUT 1 and TAPE3. 

, > 

'The user should not ~ubstitutei-. t~e ~am~ :file name 
:for two differe~t ftle names on_,:the PROGRAft state-
-ment. " 

PRINT UMIT SPECIFICATION 

A parameter ~an be specified o~. the execution 
control s'tatement to regulate the '!naximum number of 
records - that can be written at .. execution· time on 
t11e file OUTPUT. The *PL'"parameter has ·t.he · same 
form as the PL parameter specified at, 'compila,tion 
time on the FTN5 control statement~ lf specified 
on the execution control 'statement, the PL param
eter overrides the va'.lue. specified either explicitly 
or by default at-compilation time. 

The print limit parameter· (specified either at 
compilation time or at execution time), is' ope~ative 
only on files with the name OUTPUT in the· 'first 
word Qf their corresponding file .i.nformation table. 
Thus, if a file name declared in the PROGRAM state
ment is superseded at execu,tion time by the f Ue 
name OUTPUT as· described· previously, the print 
limit parameter will be operative on the original 
file name. Conversely> if the file name OUTPUT is 
superseded at execution time by another file name) 
the effect of the print limi:t- parameter is nulli
fied. Some examples of *PL parameter usage are as 
follows: 

LGO(*PL=2000) 

EXECUTE(,FILE1,0UTPUT,FILE2,*PL=1000) 

USER PARAMETERS 

User parameters that specify values to be access
ible from the user program can be included on the 
execution control statement. These parameters must 
appear after any file names, *PL specification> and 
PMD parameters. The format pf a user parameter is 
as follows: 

name =value 

name ParamE.'ter name. consistin8 of 1 through 
7 numbers or letters. 

value Optional parameter value; string 
consisting of numbers, letters, or the 
character *· Can also be a l~teral, 
containing any character, delimited by 
dollar signs ($). 
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An example of an execution, 'cont~oi' '·state~e~t ~<?n..: 
taining user parameters is as follow~: , ,, .. _ ,', ,, 

'LGO (INFILE,*PL=l000,Vl=2S,V2=A.8?D) _) 

LGO (X=$@@$) 

Parameters on the execution: control' statement" must 
correspond with the parameters . 'on the_< P,ROGRAM 
statement+ For examplei if the 'PROGRAM' statement 
appears :_, t,\ ,:--,. 

v>( ~<V)v( 

PROGRAM. SUN (INPUT, OUTPUT, 'TA.J>El )_, ,, .. 
,,''t 

the execution call statement" mus
5t\be'.·. 

LGO,,,,MYPRAM=ABCE. 

User parameters can be accessed f ;~m '.,the:, ·F~~~
program using the GETPARM subroutine; call-;de.scdlj(!d
in section 7. (Under NOS, user parameters'" on<'tbe. 

<execution control statement must< be ,-in' 'produc't£ set;. 
format. Refer to the NOS , reference ·,:manual·, for, 
informfltion on prodcict set .ft;mnat_. )_ , :')l:o ... 

POST MORTEM DUMP PARAMETERS 

The Post Mortem Dump facility~ described' ~n"·:'~~c ti,o~ 
10, provides 'a symbolic dump'of"program_ yariables, 
an erro.r analysis, and traceback. information \on·:. the. 
occurrence. of a program· abort. · Parameters:_ »~an be, 
specified on the execution control statement:-to 
control Post Mortem Dump 'output and,/ to", specify. 
limi_ts on array subscripts., ·' "·', 

Post Mortem Dump Output Pararnet~r 
'·.1 

The Post Mortem Dump output .paramet~r spec~-fies ~he 
destination and format of the dump., This parameter 
has the following format: 

*OP= list 

The option list consists. of one· or more of· the 
following, not separated by separators: 

A All active routines are· included in the 
dump. An active routine is one that has 
been executed but is not necessarily in the 
traceback chain. 

F 'Valid for interactive jobs only; Post 
Mortem Dump output is sent to file PMDUMP. 
when the· job is executed with file O.UTPUT 
connected. The following message appears 
at the terminal at the time of the dump: 
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*POST PROCESSOR OUTfUT WILL BE 
FOUND ON THE FILE PMDUMP* 

-r", vaqd for.'"·1nter~cqve _'j9bs ,o~iy;;' '.a con
<' densed form of. the dump . is 'sent·,:, fo the 

' : ' terminal •. : 'File' OUTPUT must be connected'. ' 

· i1-, ~E\b~- paramete-r "is .~omltted, <lu~ps are :~ent . to 
· fHe ,'. PMDuMP 'when. execnting from a, terminal with 
'.file» ~lJ'.l'PUT-; connected •. , When - the dump 'o·ccurs,, ttie 
following message appears at .the' termi.nal: ' 

< '', ( l)) < ' , ' ' ) 

*POST PROCESSOR OUTPUT.WILL &E FOUND ON 
THE FILE·PMDUMP.* 

y A "", '-::V 

: *FOR A $.,pMMARY 4T 1'HE TERMTNAL,, . .:. 

~,"~~ER~', -:r~»":. ui>u61NG» 'L~ '~~ri < <B)(,. 
».' 1,LGO.*,b,P=TL. . . 

'.An .. ·-e~ample · ~f ·a· ~~~t ;Mortem b~p",'.~utput control 
1-p~rAmet'er i's as follows: , ' ~ ~' 
A ) ) j 

r .i·,:,- Loo'. (*OP=AF) ·/ 
~- ) .lS .... ' ... ~".:< ..,. : ,: ' '>-~ ,,.... ~-' ),;, ............. :: 

~-- > ; .- '» < 

t-:"' :-:~1(',"<':.' • < " ' ' • ' 

lSuf>sctipt ·Umit Specification 

~~b,~~:~~~. i1mi~:~:: ~~n be.: s~,eclfied on · tne '.'execution 
l~o~trol statement" to controi' the printing' of arrays 
:;by .. Post Mortem ·Dump facility. , This· has the same 
~£feet .as a, PMDARRY. call (section. lO).. The sub
;script~limit -parameter has the following fot'Dlat: 
~ : ~ ' " . . 
: . ._ : *DA•=i+ j+~+ l+m+n+o 

'The integers .i, j • k, l, m, n, and o specify the 
;maximum values of the subscrlpts of arrays to be 
:printed; , i. ·.through o represent the first through 
:seven.th ~im~nsions respectively. Subsct'i.pt limits 
~~:an be' ,omitted fiom "the· li~t to control printing. 
~If only i is , specified, only 1-dimensioual arrays 
:are dumped; if. i,j, anq k are specified> then 1-, 
i2-, and 3-dimensional arrays are' dumped and so 
~orth, with 7-dimensional arrays dumped only when 
iparametcrs i through o are,. ~pecified. For example, 
~f the control statement: 

i 
I 
I 

LGO (*DA=2+5) 

:Is used, only 1- and 2-dimensional arrays will be 
dumped. If the statement 
1 

D1MENSLON ARAY(20,20) 

appears in the sourc~ program, then the following 
elements will be printed by Post Mortem Dump: 

c 

ARAY(l,l), ARAY(2,l) 
ARAY(l,2), ARAY(2,2) 
ARAY(l,3), ARAY(2.3) 
ARAY(l,4), ARAY(2,4) 
ARAY(l,5), ARAY(2>5)-

. ' 
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EXAMPLES 12 

The first part of this section contains sample deck 
structures, including control statements, illus
trating compilation and execution of FORTRAN 
programs. The second part contains sample execut
able programs illustrating various features of 
FORTRAN. Examples of input and output are included. 

SAMPLE DECK STRUCTURES 
Following are some typical deck structures that can 
be used for compiling and executing FORTRAN pro
grams. Refer to the operating system reference 
manual for details of control statements. 

FORTRAN SOURCE PROGRAM WITH CONTROL 
STATEMENTS 

Figure 12-1 shows a deck structure for compiling 
and executing a FORTRAN program that contains a 
function and a subroutine. 

F5 
7 
8 
9 

[END 
.L 

L 
.L 

..L 

COMPILATION ONLY 

Figure 12-2 shows a deck structure for compiling a 
program; the program is not executed after com
pilation. 

OPT=O COMPILATION 

Figure 12-3 illustrates a deck structure for 
compiling a program in OPT=O mode. No binary 
object file is produced and no execution occurs. 

COMPILATION AND EXECUTION 

Figure 12-4 illustrates a deck structure for 
compiling and executing a program that reads data 
from cards. 

{FORTRAN statements 
... 

Control 
Statements 

I 

I SUBROUTINE RVIE (C,J,L) 

1_ END 
.L 

.L 

~ FORTRAN statements 

f FUNCTION RTSM (A,B) 

L END 
.L 

{_ FORTRAN statements 

~PROGRAM MAIN 
/7 

8 
9 L LGO. 

I FTN5. 

{_ t Accounting statements 

Job statement 

i---

t As applicable for operating system or installation 

..... 

1 

1--' 

~ 

.......... 
.......... 

I-

FORTRAN 
Source 
Program 

Figure 12-1. FORTRAN Source Program With Control Statements 
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I 

I 

7 
8 
9 

FTN5(QC,EL=T) 

t Accounting statements 

t As applicable for operating system or installation 

All diagnostics (excluding 
ANSI) listed on file 
OUTPUT 

QC Full syntactic error 
scan of program 

Figure 12-2. Compilation Only 

7 
8 
9 

FTN5(0PT=O,B=O) 

t Accounting statements 

Job statement 

tAs applicable for operating system or installation 

OPT=O OPT=O compilation mode is 
desired. 

B=O Binary object file is 
not produced. 

Figure 12-3. OPT=O Compilation 
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la 
7 
8 
9 

[_ Data 

f 7 l 8 
9 .L 

L FORTRAN source deck 

/7 l 8 
9 

LLGO. 

{FTN5. ~ 

l.£. t Accounting statements 
/ Job statement 

~ 

fo--

I-

t As applicable for operating system or installation 

Figure 12-4. Compilation and Execution 

FORTRAN COMPILATION WITH COMPASS 
ASSEMBLY AND EXECUTION 

Figure 12-5 illustrates a deck structure containing 
a FORTRAN and a COMPASS program unit. The FORTRAN 
and COMPASS source decks can be in any order. 

/5 1 
7 L 

.L.. 
8 .L 

9 {_ Data 

/7 1 
8 I;: 
9 'l/ COMPASS source deck 

L 
L 

_L 

{_ FORTRAN source deck 

/7 l 
8 L LGO. 
9 L FTN5(LO=R,EL=T) 

{ t Accounting statements 

Job statement 

.l. 
l 

COMPASS source decks must begin with a line con
taining the word: 

ID ENT 

in columns 11 through 16. Columns 1 through 10 of 
the ident line must be blank. 

l 
_l_ 

1/ 

~ :--I+ 
I-' 

t--

t--

LO=R 

EL=T 

Source program and cross
reference listing on file 
OUTPUT 

All diagnostics (excluding 
ANSI) listed on file 
OUTPUT 

1----i 

tAs applicable for operating system or installation 

Figure 12-5. Compilation With COMPASS Assembly and Execution 
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COMPILATION AND EXECUTION WITH 
FORTRAN SUBROUTINE AND COMPASS 
SUBPROGRAM 

Figure 12-6 illustrates a deck structure containing 
a FORTRAN subroutine, and a COMPASS subprogram, 
showing the COMPASS !DENT and ENTRY statements. In 
this example, the LGO statement specifies the 
output file (as described in section 11). 

COMPILATION WITH BINARY CARD OUTPUT 

Figure 12-7 illustrates a deck structure to compile 
and produce a binary object deck. 

Data 

END 

ENTRY A1 

IDENT SUB 

SUBROUTINE S1(P1,P2) 

END 

LOADING AND EXECUTION OF BINARY 
PROGRAM 

Figure 12-8 illustrates a deck structure to load 
and execute a binary object program. The MAP(OFF) 
statement suppresses the Load map. 

COMPILATION AND EXECUTION WITH 
RELOCATABLE BINARY DECK 

Figure 12-9 illustrates a deck structure to compile 
a FORTRAN program and load and execute a binary 
program along with the FORTRAN program. 

PROGRAM DONE (INPUT,TAPE2) 

7 
8 
9 

LGO (,OUTPUT) 

FTN5. 

t Accounting statements 

Job statement 

t As applicable for operating system or installation 

Data is written to OUTPUT 
rather than T APE2. 

Figure 12-6. Compilation ~nd Execution With FORTRAN Subroutines and COMPASS Subprogram 
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7 
8 
9 

Source deck 

PROGRAM BOB 

FTN5 (B=PUNCHB,OPT=3) _.....__ OPT=3 specifies 
------------~-, full optimization 
t Accounting statements 

Job statement 

t As applicable for operating system or installation 

Figure 12-7. Compilation With Binary Card Output 

/s 
7 
8 
9 /r 

, , 
/I 

, 
f Data 

/1 l 8 .I 
9 /7 l 8 

9 

1 
, , 

.._ 
Binary deck 

/1 
8 
9 

I INPUT. r 
IMAP(OFF) l 

.._ 
/ t Accounting statements l 

Job statement 
.__ 

.__ 

.....__ 

t As applicable for operating system or installation 

Figure 12-8. Loading and Execution of Binary Program 
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Is 
7 
8 
9 

F 
1 

F 
L 

{ Data 

/7 1 I-

8 
..... 

/1 l::t-9 8 _f 

9 1 
L 

L--- { Binary deck 

~7 
8 
9 

1 
_L 

_L 
L 

I Source deck 

( PROGRAM ALFRED 
I-

/7 I-... 
8 t--
9 

i__ EXECUTE. 

[_ LOAD(LGO) 

:::I LOAD(INPUT) 

I 
IFTN5. l 

ft Accounting statements 1 ~ 
Job statement ·-

....._ 

....___ 

I tAs applicable for operating system or installation 

Figure 12-9. Compilation and Execution With Relocatable Binary Deck 

12-6 60481300 G 



COMPILATION AND TWO EXECUTIONS WITH 
DIFFERENT DAT A DECKS 

PREPARATION OF OVERLAYS 

Figure 12-10 illustrates a deck structure to 
compile a program and to execute the program twice 
with two different data decks. Output from the two 
executions is sent to separate output files. 

6 
7 
8 
9 

7 
8 
9 

Data #2 

Data #1 

Figure 12-11 
compile, load 
overlays. 

PROGRAM SUBS (INPUT,OUTPUT) 

7 
8 
9 

LGO,,TAPE2. 

FTN5. 

t Accounting statements 

Job statement 

t As applicable for operating system or installation 

illustrates a deck structure to 
and execute a program containing 

Output will be on two 
separate files; output 
from data # 1 will be on 
TAPE 1, output from 
data #2 on T APE2. 

Figure 12-10. Compilation and Execution With Different Data Decks 
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I 

Primary Overlay 
(1,0) 

Source Deck 

Main Overlay 
(0,0) 

Source Deck 

e L 

1 
8 L 

L_Y'LData ll /1 1 

I} 
8 _{_ END Secondary Overlay 

9 ~ l (1, 1) 
....._ 

PROGRAM MLT Source Deck 

/ OVERLAY(FRANK,1,1) L END "-i 
{_ CALL OVERLAY (5HFRANK,1,1,0) 

L 

T ) 
,L 

,r 
PROGRAM ROY 

/ OVERLAY(FRANK,1,0) I 
/ END l 

...__ 
'/ SUBROUTINE GROUCH(X) 1 

L_ END 

L CALL OVERLAY(5HFRANK,1,0,0) 

~ CALL GROUCH(40.0) 

L 
L 1--

{ PROGRAM LEO 
t-1 

/ OVERLAY (FRANK,0,0) l t-' 
7 1 8 FRANK. 1 9 L NOGO . 

i.....i .L_LOAD(LGO) 
....._ L FTN5 . 

{ t Accounting statements 
~ 

Job statement 

~ 

............. 

i-

t As applicable for operating system or installation 

Figure 12-11. Preparation of Overlays 

Cail to 
Primary Overlay 
FRANK 1,0 
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COMPILATION AND TWO EXECUTIONS WITH 
OVERLAYS 

Control statements for batch execution 

WRITE and PRINT statements 
Figure 12-12 illustrates a deck structure to com
pile an overlay and to execute the overlay two 
times. 

Carriage control 

PROGRAM statement 

SAMPLE PROGRAMS 
The control statement: 

This subsection shows sample FORTRAN programs which 
illustrate various features of the FORTRAN language. BIRD, TlO. 

PROGRAM OUT 

Program OUT, shown in figure 12-13, illustrates the 
following FORTRAN features: 

is the job statement. A job statement must precede 
every job. BIRD is the job name. TlO specifies a 
maximum of 10 seconds of central processor time 
(can be either octal or decimal, depending on 
installation option). 

7 
8 
9 

CH. (ABSOLUTE OVERLAY) 

X. (RELOCATABLE) 

FTN5(B=X) 

t Accounting statements 
Job statement 

t As applicable for operating system or installation 

Figure 12-12. Compilation and Two Executions With Overlays 

8IRD,Tl0. 
FTN5. 
LGO. 
7/~/9 IN COLUMN 1 

PROGRAM OUT 
OPEN (6, FILE='OUTPUT') 
PRINT 100 

100 FORMAT ("1 THIS WILL PRINT AT THE TOP OF A PAGE") 
I~K= 2000 + 4000 
WRITE (6,'(1X,I4," =INK OUTPUT BY WRITE STATEMENT")') INK 
PRINT '(lH ,14, JOH= OUTPUT FROM PRINT STATEMENT)', INK 
STOP 
END 

6/7/~/9 IN COLUMN 1 

Figure 12-13. Program OUT With Control Statements 
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The statement: 

FTNS. 

specifies the FORTRAN compiler. The default param
eters (described in section 10) are used. Since no 
alternative files are specified on the FTNS control 
statement, the FORTRAN compiler reads from file 
INPUT and outputs to files OUTPUT and LGO. List
ings, diagnostics, and maps are written to OUTPUT 
and the relocatable object code is written to LGO. 

The statement: 

LGO. 

causes the binary object code to be loaded and 
executed. 

The statement: 

7/8/9 

separates control statements from the remainder of 
the job deck (file INPUT). This statement contains 
a 7, 8, and 9 multipunched in column I; it follows 
the control statements in every batch job. 

The OPEN statement (line 2) associates unit 6 with 
file OUTPUT. 

The WRITE statement (line 6) outputs the variable 
INK to file OUTPUT. The format specification is 

I 12-8. 2 

included in the WRITE statement. If the following 
PRINT statement had been used instead of WRITE: 

PRINT '(IS, "= INK OUTPUT BY PRINT", 
*"STATEMENT")', INK 

the OPEN statement would not be needed. The 
specification uses quotes to delimit the literal 
and the carriage control character 1 to cause the 
line to be printed at the top of a page. 

Lines 6 and 7 print the variable INK. In both 
output statements, a blank carriage control char
acter is specified to cause single spacing. Line 6 
uses the specification IX to produce a blank in 
column I; line 7 uses the specification IH for 
the same effect. 

The 6/7 /8/9 card contains the characters 6, 7, 8, 
and 9 multipunched in column I. It is the last 
card in every job deck (INPUT file), indicating to 
the system the end of the job. 

Output from program OUT is shown in figure 12-14. 

THIS WILL PRINT AT THE TOP OF A PAGE 
bOOO INK OUTPUT BY WRITE ~TATEMENT 
6000 = OUTPUT FRUM PRINT STATEMENT 

Figure 12-14. Program OUT Output 
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PROGRAM B 

Program B, shown in figure 12-15, generates a table 
of 64 characters. The internal bit configuration 
of any character can be determined by its position 
in the table. Each character occupies six bits. 

Features illustrated in this example include: 

Octal constants 

Simple DO loop 

PRINT statement 

FORMAT with /,I,X and A editing 

Character constant as a format specifier 

The PRINT statement (line 2) has no output list; it 
prints out the heading at the top of the page using 
the information provided by the format specifica
tion. The 1 is the carriage control character, and 
the two slashes cause one 1 ine to be skipped before 
the next string ls printed. The slash at the end 
of the format specification skips another line 
before the program output is printed. 

The DO loop (lines 4 through 6) generates numbers 0 
through 7 (note that a DO index can be zero). The 
PRINT statement (line 5) prints 0 through 7 (the 
value of J) on the left and the 8 characters in 
NCHAR on the right. The first iteration of the DO 
loop prints NCHAR as it appears on line 3. The 
octal value 01 is a display code A, 02 is a B, 03 
is a C, etc. Line 6 adds the octal constant 
10101010101010100000 to NCHAR; when this is printed 
on the second iteration of the DO loop, the octal 
value 10 is printed as a display code H, 11 as I, 
12 as J, etc. Compare these values with the char
acter set listed in appendix A. 

Output from program B is shown in figure 12-16. 

PROGRAM STATES 

Program STATES, shown in figure 12-17, reads 
employee names and home states, ignoring all but 
the first two letters of the state name. If the 
state name starts with the letters CA, the name is 
printed. This program illustrates character 
handling. 

The first PRINT statement (line 3) 
printer to start a new page, print 
NAME, and skip 3 lines. 

directs the 
the heading 

The READ statement (line 5) reads the last name 
into I.NAME, first name into FNAME, home state into 
STATE, and tests for end-of-file. 

PROGRAM B 

TABLE OF INTERNAL VALUES 

012H567 

0 :ABCDEFG 
1 HIJKLMNO 
2 PQRSTUVW 
J XYZ01234 
4 56789+-* 
5 /()$= ,. 
6 #[]i"-!& 
7 I?<>@' A; 

Figure 12-16. Program B Output 

PIWC:iRAM STATE!> 
CHARACTER*lU FNAME, LNAME, STATE 
PRlNT 1 

1 FORMAT (lHl, 5X, 4HNAME, ///) 
3 READ ( *' I ( 3A)' ' END=99) LN.AME' 

X FNAME, STATE 
c 
C IF FIRST TWO CHARACTERS OF STATE ARE CA 
C PRINT LAST NAME ANO FIRST NAME 
c 

IF (STAH(l:l) .EQ. 1 LA 1
) THEN 

PRINT I (5X, 2A) I. LNAME, FNAME 
ENIHF 
GU TO J 

~9 STOP 
ENu· 

Figure 12-17. Program STATES 

The relational operator .EQ. tests to determine if 
the first two letters read into variable STATE 
match the two letters of the constant 'CA'. If a 
match occurs, FNAME and LNAME are printed. 

Sample input and output for program STATES are 
shown in figure 12-18. 

PROGRAM EQUIV 

Program EQUIV, shown in figure 12-19, places values 
in variables that have been equivalenced and prints 
these values using the NAMELIST statement. The 
following features are illustrated: 

EQUIVALENCE statement 

NAMELIST statement 

PRINT 1 ("lTABLE UF INTERNAL VALUES",//," 1JllJ4567",/) 1 

NCHAR= O"OU ul 02 U3 04 US U6 U7 00 00" 
lJO 3 J = u,7 
PRINT '(I3, lX, Ats)', J, NCHAR 

.J NCHAR= NCHAR + O"lU lU lU lU 10 10 10 lU UU UU" 
HOP 
ENU 

Figure 12-15. Program 8 
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Input: 

BROWN, PHILLIP 
BICARUI, R. J. 
CROWN, SYLVIA 
HIGENBERF,ZELDA 
MUNCH, GARY G. 
SMITH SIMON 
DEAN, ROGER 
RIPPLE SALLY 
JUNES STAN 
HEATH BILL 
Output: 

NAME 

M.CA 
KENTUCKY 
CAL 
MAINE 
CALlF 
CA 
GEORGIA 
NEW YORK 
ORE GUN 
NEW YORK 

BIWWN, 
CROWN, 
MUNCH, 
SM I TH 

PHILLIP M. 
SYLVIA 
GARY G. 
SIMON 

Figure 12-18. Sample Input and 
Output for Program STATES 

PROGRAM E(JUIV 
E(JUIVALENCE (X,Y), (Z,1) 
WAMELIST /OUT/ X, Y, Z, 
OPEN (6, FlLE='OUTPUT') 
X= 1. 
Y= l. 
Z= J. 
I= 4 
WRITE (6,0UT) 
STOP 
END 

Figure 12-19. Program EQUIV 

Line 2 equivalences two real variables X and Y; the 
two variables share the same location in storage, 
which can be referred to as either X or Y. Any 
change made to one variable changes the value of 
the others in an equivalence group as illustrated 
by the output of the WRITE statement, in which both 
X and Y have the value 2. • The storage location 
shared by X and Y contains first 1. (X=l.), then 2. 
(Y=2.). 

The real variable Z and the integer variable I are 
equivalenced, and the same location can be referred 
to as either real or integer. Since integer and 
real internal formats differ, however, the output 
values will not be the same. 

For example, the storage location shared by Z and I 
contained first 3.0 (real value), then 4 (integer 
value). When I is output, no problem arises; an 
integer value is referred to by an integer variable 
name. However, when this same integer value is 
referred to by a real variable name, the value 0.0 
is output, because the internal formats of real and 
integer values differ. The integer and real 
internal formats are shown in figure 12-20. 

Although a value can be referred to by names of 
different types, the internal bit configuration 
does not change. An integer value output as a real 
variable has a zero exponent and lts value is zero. 

When variables of different types are equivalenced, 
the value in the storage location must agree with 
the type of the variable name, or unexpected 
results might be obtained. 

This NAMELIST WRITE statement (line 10) outputs 
both the name and the value of each member of the 
NAMELIST group OUT defined in the statement 
NAMELIST/OUT/X,Y,Z,I. The NAMELIST group is pre
ceded by the group name, OUT, and terminated by the 
characters $END. Output is shown in figure 12-21. 

PROGRAM COME 

Program COME, shown in figure 12-22, places vari
ables and an array in common and declares another 
variable and array equivalent to the first element 
in common. It places the numbers -1 through -12 in 
each element of the array IA and outputs values in 
common using the NAMELIST statement. Features 
illustrated include: 

COMMON and EQUIVALENCE statements 

NAMELIST statement 

Negative subscript 

Negative DO loop parameters 

Integer!.,...___! _____ I 
59 

Sign 

59 58 47 0 

R~ign~~-1 ___ 
8_~_:_~ ____ _....l ______________________ F_ra_:-:-o-n_(m __ ) ____________________ __,I 

Figure 12-20. INTEGER and REAL Internal Formats 
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Variables are stored in common in the order of 
appearance in the COMMON statement: A, B, C, D, F, 
G, H. All variables with the exception of G are 
declared integer. G is implicitly typed real. 

The EQUIVALENCE statement assigns the first element 
of the arrays IA and E to the same storage location 
as the variable A. The subscript of IA has a lower 
bound of -12. Since A is in common, E and IA will 
be in common. Variables and array elements are 
assigned storage as shown in figure 12-23. 

The DO loop places values -1 through -12 in IA 
using a negative DO index. The first element of IA 
(indexed by -12) shares the same location as the 
first element of E. This location is also shared 
by A. IA(-11) is equivalent to E(2,l) and B; 
IA(-10) is equivalent to E(3,l) and C, and so forth. 

Any change made to one member of an equivalence 
group changes the value of all members of the 
group. When -12 is stored in IA(-12), both E(l, 1) 
and A have the value -12. When -11 is stored in 
IA(-11), B and E(2,l) have the value -11. Although 
B and E(2, 1) are not explicitly equivalenced to 
IA(-11), equivalence is implied by their position 
in common. 

The implied equivalence between the array elements 
and variables is illustrated by the output shown in 
figure 12-24. 

Relative 
Address 0 +1 +2 +3 +4 

I 

E(1,1) E(2,1) E(3,1) E(1,2) E(2,2) 

A B c D F 

IA(-12) IA(-11) IA(-10) IA(-9) IA(-8) 

+5 

E(3,2) 

G 

IA(-7) 

c 

2 

c 

+6 

E(1,3) 

H 

IA(-6) 

$OUT 

x 
y 

.LE+Ol, 

.2E+Ol, 

z o.o, 

4' 

$ENO 

Figure 12-21. Program EQUIV Output 

PROGRAM COME 
COMMON A,B,C,D, F,G,H 
INTEGER A,B,C,D,E(3,4),F, H,lAi-12:-1) 
EQUIVALENCE (A, E, IA) 
NAMELIST /V/ A,B,C,O,E,F,G,H,IA 

uPEN (6, FILE= 1 0UTPUT 1
) 

uo 2 J=-1, -12, -1 
IA(J)= J 
WRITE (6,V) 

STOP 
END 

Figure 12-22. Program COME 

+7 +8 +9 +10 +11 

E(2,3) E(3,J) E(1,4) E(2,4) E(3,4) 

IA(-5) IA(-4) IA(-3) IA(-2) IA(-1) 

Figure 12-23. Storage Layout for Variables in Program COME 

$V 

A 

8 

c 

u 

E 

F 

H 

IA 

$E NU 

-ll, 

-11' 

-lU, 

-9, 

-12, -11, -lU, -~. -ti, -7, -ti, -5, -4, -J, -£, -1, 

-l:S' 

u. \.)' 

-b, 

-1~, -11, -lU, -~. -b, -7, -b, -5, -4, -3, -£, -1, 

Figure 12-24. Program COME Output 
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The NAMELIST statement is used for output. A 
NAMELIST group, V, containing the variables and 
arrays A, B, C, D, E, F, G, H, IA is defined. The 
NAMELIST WRITE statement, WRITE(6, V), outputs all 
the members of the group in the order of appearance 
in the NAMELIST statement. Array E is output on 
one line in the order in which it is stored in 
memory. There is no indication of the number of 
rows and columns (3,4). 

G is equivalent to E(3,2) and yet the output for 
E(3,2) is 6 and G is O.O. G is type real and E is 
type integer. When two names of different types 
are used for the same element, their values will 
differ because the internal bit configuration for 
type real and type integer differ. (Refer to 
Program EQUIV. ) 

Output from program COME is shown in figure 12-24. 

PROGRAM LIBS 

Program LIBS, shown in figure 12-25, illustrates 
the following features: 

Use of FORTRAN library subroutines and intrin
sic functions 

EXTERNAL used to pass a library subroutine name 
as a parameter to another library routine 

INTRINSIC used to pass an intrinsic function 
name as a parameter to another library routine 

Division by zero 

PROGRAM LIBS 
c 

LEGVAR function used to test for overflow or 
divide error conditions 

The following functions and subroutines are used in 
LIBS: 

DATE 

TIME 

SECOND 

RANGET 

SQRT 

SIN 

DATE is a library function which returns the date 
entered by the operator from the console. 

SQRT is an intrinsic function that calculates the 
square root of its argument. SIN is an intrinsic 
function that calculates the sine of its argument. 
These functions are declared INTRINSIC so that they 
can be passed as arguments to a subprogram. 

The PRINT statement in line 10 prints the date and 
time. The arguments TODAY and CLOCK are declared 
character with length 10 because the DATE and TIME 
functions each return 10 characters. The leading 
and trailing blanks appear with the 10 characters 
returned by the subroutine DATE, because the oper
ating system formats the date in this manner. (The 
date format is system and installation dependent.) 
The value returned by TIME is changed by the system 
once a second, and the position of the digits 
remains fixed; a leading blank always appears. 

CHARACTER*lO TODAY, CLOCK, UATE, TlME 
EXTERNAL UATE 
lNTRINSlC SQRT, ~IN 

(, 

TODAY= DATE() 
CLOCK= TIME() 

c 
PRINT 2, TODAY, CLOCK 

2 FORMAT ( 1 1TODAY= ·.A, I CLOCK=•, A) 
c 

c 

TYME= SECOND () 
CALL RANGET (SEED) 
Y= FUNC(SlJRT) 
Yl= FUNC(SIN) 

PRINT 3, TYME, Y, Yl, SEED, SEED 
3 F 0 RM AT ( I THE EL A p s ED c p u TIME 1 s I 'G 14 . 5 ' I s E c 0 N () s . I I I ' I s QR T ( 2 • 4 

c 

* )/Pl = I ,G14.!>,/ 1 SIN(l.4)/Pl = I ,Gl4.!>,/ 1 THE INITIAL VALUE OF T 
*HE RANF SEED IS 1 ,022, 1

, UR 1 ,/G30.15, 1 IN G30.15 FORMAT.') 

Y= 0.0 
WOW= 7.2/Y 
IF (LEGVAR(WOW} .NE. 0) PRINT 4, WOW 

4 FORMAT (1HU,50(~H*-)/ 1 DIVIDE ERROR, WUW PRINTS AS: 1 ,Gl0.2) 
STOP 
END 
FUNCTION FUNC(F) 
FUNG= F(2.4)/3.14159 
RETURN 
ENO 

Figure 12-25. Program LIBS 
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When SECOND is called (line 13), the variable name 
TYME is used. A variable name cannot be spelled 
the same as an intrinsic function name if that 
intrinsic function is used in the same program 
unit. If program LIBS had not called the function 
TIME, a variable name could be spelled TIME. 

Library subroutine RANGET returns the seed used by 
the random number generator RANF. If RANGET is 
called after RANF has been used, RANGET will return 
the value currently being processed by the random 
number generator. With the library subroutine 
RANSET, this same value could be used to initialize 
the random number generator at a later date. 

The PRINT statement in line 18 prints out the 
values returned by the routines SECOND, FUNC, and 
RANGET. 

Lines 25 through 27 illustrate the use of the 
library function LEGVAR within an IF statement to 
test the validity of division by zero. LEGVAR 
checks the variable WOW. · This function returns a 
result of -1 if the variable is indefinite, +1 if 
it is out of range, and 0 if it is normal. Compar
ing the value returned by LEGVAR with 0 shows that 
the number is either indefinite or out of range. 
The output R shows the variable is out of range • 

. TODAY= 79/08/17. CLOCK= 
THE ELAPSED CPU TIME IS 

12.12.21. 
3.1010 

SQRT(2.4 )/Pl = .49J12 
SIN(2.4)/Pl = .21501 

SECONDS. 

NOTE 

This example will not work on a CYBER 
76/176 or 7600 machine because division by 
zero causes an immediate program interrupt 
before LEGVAR can be called. 

The line of *- on the output is produced by the 
FORMAT specification in statement number 4: 
50(2H*-)· 

Output from program LIBS is shown in figure 12-26. 

PROGRAM ADD 

Program ADD, shown in figure 12-27, illustrates the 
use of internal files. Any character variable or 
array can be treated as an internal file. Input 
and output for internal files is performed by 
formatted READ and WRITE statements. Program ADD 
uses a formatted READ statement to read data frow 
an internal file. 

THE INITIAL VALUE OF THE RANF SEED IS 1717127432147741Jl55, OR 
II 
11 .170998394044023 IN G30.15 FORMAT~ 

*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-
DIVIDE ERROR. WOW PRINTS AS: R 

c 

Figure 12-26. Program LIBS Output 

PROGRAM ADD 
DIMENSION IN(79) 
CHARACTER CARD*79, FM(3)*6 
IJATA FM/ 1 (7911) 1

, 
1 (3912) 1

, 
1 (2613) 1

/ 

OPEN (5, FILE= 1 INPUT 1
) 

OPEN (6, FILE= 1 0UTPUT 1
) 

10 READ (5, 1 (Il,A) 1
, END=lOO) KEY, CARIJ 

N= MAX(l, MIN(KEY, 3)) 

c 

c 

LIM= 79/N 

READ (CARD, FM(N)) (IN(l),I=l,LIM) 

ITOT=U 
DO 40 1=1,LIM 

40 !TOT= ITOT + IN(I) 
WRITE (6,12) ITOT, LIM, N, CARD, (IN(I),I=l,LIM) 

12 FOR~AT (/I6,20H IS THE TOTAL OF THE ,l3,20H NUMBEKS ON THE CARD/ 
1 12,A79,/16H THE NUMBERS ARE/(20I4)) 

GO TO 10 
100 STOP 

Ei~U 

Figure 12-27. Program ADD 
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Read 
A formatted READ statement for an external file 
places the image of each record read into an input 
buffer. Compiler routines convert the character 
string in the record into floating-point, integer, 
or logical values, as specified by the FORMAT 
statement, and store these values in the locations 
associated with the variables named in the list. 

With internal files, the specified file (character 
variable, substring, or array) is used as the input 
buffer. The record length is equal to the length, 
in characters, of the variable if the file is a 
character variable, of a single array element if 
the file is an array, or of the substring. 

With external files, when the form.at specification 
indicates a new record is to be processed (by a 
slash or the final right parenthesis of the FORMAT 
statement), a new record is read into the input 
buffer. 

With internal files, when the format specification 
indicates a new record is to be processed (by a 
slash or final right parenthesis), the next element 
of the array is used as the input buffer. 

Write 

A formatted WRITE statement for external files 
causes the output buffer to be cleared. Data in 
the WRITE statement list is converted into a 
character string according to the form.at specified 
in the format specification, and placed in the 
output buffer. When the format specification 
indicates the end of a record with either a slash 
or the final right parenthesis, the character 
string is passed from the output buffer to the 
output system; the output buffer area is reset, and 
the next string of characters is placed in the 
buffer. 

The WRITE statement for internal files is processed 
by compiler routines in the same way as for exter
nal files, but with the internal file specified 
within the WRITE statement used as the output 
buffer. The number of words per record in the 
array is determined by the length of an element. 

In the sample program, the format of data on input 
is specified in column 1 of each input card. If 
column 1 contains a one or zero or blank, each of 
the remaining columns contains a data item. If 
column 1 is a two, each pair of the remaining 
columns is a data item. If column 1 contains a 
number equal to or greater than 3, each triplet of 
the remaining columns is a data item. Based on the 
information in column 1, the correct format speci
fication is selected. The program then totals and 
prints out the items in each input record. 

CARD is a character variable 79 characters long, 
which is to receive the characters in columns 2 
through 80 of the input record. IN is dimensioned 
79 to receive the converted input items. FM is a 
character array which contains three elements, each 
six characters long. The DATA statement (line 4) 
loads a format specification into each element of 
FM. 

12-14 

The READ statement in line 8 reads the first column 
of an input record into KEY under I format and the 
remaining 79 characters into CARD under A format. 
When an end-of-file is encountered, control trans
fers to statement 100, a STOP statement. 

Line 9 ensures that the value of KEY is between 1 
and 3; this value is stored in N. 

Line 10 calculates the number of values to be 
transferred to IN. 

The READ statement in line 12 transmits the char
acters in CARD to IN, converting them to integers 
according to the format specification stored in FM; 
N selects the array element containing the correct 
form.at specification. 

Lines 14 through 20 sum the values in IN, print the 
input and output values, and branch back to process 
the next input record. 

Sample input and output records for program ADD are 
shown in figure 12-28. 

PROGRAM PASCAL 

Program PASCAL, shown in figure 12-29, produces a 
table of binary coefficients (Pascal's triangle). 
The following features are illustrated: 

Nested DO loops 

Implied DO loop 

The DO loop in lines 6 and 7 initializes the 
integer array LROW to 1. The PRINT statement in 
line 8 prints a heading and the the first two rows 
of the triangle. 

The nested DO loops (lines 11 through 15) calculate 
the remaining elements of the triangle. These 
statements illustrate the technique of going 
backward through an array by using a negative 
incrementation parameter. 

Each pass through the inner DO loop generates one 
row of the triangle. The row elements are written 
in line 14 using an implied DO loop. 

Output from program PASCAL is shown in figure 12-30. 

PROGRAM PIE 

Program PIE, shown in figure 12-31, calculates an 
approximation of the value of 1T • This program 
illustrates the use of the intrinsic function RANF. 

The random number generator, RANF, is called twice 
during each iteration of the DO loop, and the 
values obtained are stored in the variables X and Y. 

The DATA statement (line 2) initializes the vari
able circle with the value O.O. 

Each time RANF is called, a random number, uniformly 
distributed over the range 0 through 1, is returned. 
A random number is stored in X and in Y. 
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Input: 

213225547669887755332103J22456668779655412333221123654789654123655478965412~oUlo 
30214456699877456632214455066655233655222144455663325566699885666554778854887029 
5556666322J666552J3221445566699887765522214445561122330332445666998877455889603U 
10234566688899887789965554444556665533222111233023333669985555222114444777885031 

Output: 

1900 IS THE TOTAL OF THE 39 NUMBERS ON THE CARU 
21322554766988775533210332245666877965b4123JJ22112J65478965412365547896541236028 
THE NUMBERS ARE 

13 22 55 47 66 98 87 75 53 32 10 33 22 45 66 68 77 Y6 55 41 
23 33 22 11 2J 65 47 89 65 41 2J 65 54 78 96 54 12 J6 2 

1438U lS THE TUTAL OF THE 26 NUMBERS ON THE CARU 
J02144566998774566322144556666552JJ6552221444556633255666998856665b4778854887029 
THE NUMBERS AKE 

21 445 669 987 745 663 221 445 566 665 523 365 522 214 445 566 J32 556 669 988 
566 655 477 8d5 488 702 

13840 IS THE TOTAL OF THE 26 NUMBERS ON THE CARD 
3556666322366655233221445566o9988776552221444556112233V3324456669988774558896030 
THE NUMBERS ARE 
556 666 322 366 655 233 221 445 566 699 887 765 522 214 445 561 122 330 332 445 
666 998 877 455 889 603 

370 IS THE TOTAL OF THE 79 NUMBERS UN THE CARU 
10234566688899887789965554444b566655J32221112330233J36699855552221144447778850Jl 
THE 

0 
ti 
l 
ti 

NUM~ER~ ARE 
2 
5 
1 
2 

J 4 5 6 6 ti l:i 8 8 9 9 8 8 7 
5 5 4 4 4 4 5 5 6 t> 6 !i b 3 
1 2 j 3 0 2 J 3 j 3 ti 6 9 9 
l l 1 1 .4 4 4 4 7 7 7 8 8 5 

Figure 12-28, Program ADD Input and Output 

PROGRAM PASCAL 
c 
C THIS PROGRAM PRODUCES A PASCAL TRIANGLE WITH 15 ROW~ 
c 

INTEGER LROW ( 15) 
UO 10 I=l,15 

10 LROW(l)= 1 

7 8 
;) 2 
8 5 
0 3 

PRINT 1
(

11 1 PASCAL TRIANGLE 11 //lX, 15,/lX, 2I5)', LROW(l5), 
* LROW(14), LROW(15) 

c 

40 

50 
c 

DO 50 J = 14, 2, -1 
DO 40 K=J,14 
LROW(K)= LROW(K) + LROW(K+l) 
p RI NT I ( 1 x. 15 I 5) I ' ( L ROW ( M) • M=J -1 • 15} 
CONTINUE 

STOP 
ENO 

Figure 12-29. Program PASCAL 

9 9 
2 2 
5 5 
1 
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PASCAL TRIANGLE 

1 
1 1 
1 2 l 
1 3 3 1 
1 4 6 4 1 
1 5 10 10 5 1 
1 6 15 20 15 6 1 
1 7 21 35 35 21 7 1 
1 8 28 56 70 56 28 H 1 
1 9 36 84 126 126 84 36 9 1 
1 10 45 120 210 252 210 120 45 10 1 
l 11 55 165 330 462 462 330 165 55' 11 1 
1 12 66 220 495 7~2 924 79l 495 220 06 12 1 
1 13 78 2~6 715 1287 1716 1716 1287 715 286 78 13 1 
1 14 n J64 1001 2002 J003 3432 3003 2002 1001 364 !H 14 1 

Figure 12-30. Program PASCAL Output 

c 

PROliRAM PIE 
DATA CIRCLE /O.O/ 

DO 1 I = 1,1000 
X= RANF () 
Y= RANF ( ) 
IF (X*X + Y*Y .LE. 1.0) CIRCLE= CIRCLE + 1.0 

1 CONTINUE 
c 

PI= 4.0*CIRCLE/1000.0 
PRINT*, I PI= ',PI 

c 

Output: 

PI = J .148 

HOP 
END 

Figure 12-31. 

The IF statement and the arithmetic expression 
4.0*CIRCLE/1000.0. calculate an approximation of 
the value of 7r • The value of 7r is calculated 
using Monte Carlo techniques. The IF statement 
counts those points whose distance from the point 
(0., 0.) is less than or equal to one. The ratio 
of the number of points within the quarter circle 
to the total number of points approximates 1/4 of 
7r • The value PI is printed by the list directed 
output statement PRINT*, 'PI=', PI. 

PROGRAM X 

Program X, shown in figures 12-32 and 12-33, refer
ences a function EXTRAC which squares the number 
passed as an argunent. This program .illustrates 
the following features: 

Referencing user-defined functions 

Function type 

Program X illustrates that a function type must 
agree with the type associated with the function 
name in the calling program. 
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Program PIE and Output 

In the example shown in figure 12-32, the first 
letter of the function name EXTRAC is E and the 
function is therefore implicitly typed real. 
EXTRAC is referenced, and the value 7 is passed to 
the function as an argument. However, the function 
subprogram is explicitly defined integer, INTEGER 
FUNCTION EXTRAC(K), and the conflicting types 
produce erroneous results. 

The argument 7 is type integer which agrees with 
the type of the dummy argument K in the subpro
gram. The result 49 is correctly computed. 
However, when this value is returned to the calling 
program, the integer value 9 is returned to the 
real name EXTRAC; and an integer value in a real 
variable produces an erroneous result. (Refer to 
program EQUIV.) 

This problem arises because the programmer and the 
compiler regard a program from different view
points. The programmer often considers a complete 
program to be one unit, whereas the compiler treats 
each program unit separately. To the programmer, 
the statement: 

INTEGER FUNCTION EXTRAC(K) 
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PROGRAM X 
C IF EXTRAC lS DECLAREU TYPE INTEGER THE RESULT lS 49, OTHER~lSE IT lS 
C ZERO 
c 

c 

K= EXTRAC(7) 
PRINT I (II lK 
STOP 
END 

I I 15) I., K 

Function EXTRAC: 

Output: 

K = 0 

lNTEGER FUNCTION EXTRAC (K) 
£XTRAC= K*K 
RETURN 
END 

Figure 12-32. Program X, Function EXTRAC, Output: INTEGER Declaration Omitted From Main Program 

P1hJlJKAM X 
C IF EXTRAC IS OECLAREU TYPE lNTEGER THE RESULT lS 4~, UTHERWlSE IT lS 
C ZERO 
c 

c 

INTEGER EXTRAC 
K= EXTRAC(7) 
PRINT 1

(
11 lK = II 15) 1

, K 
STOP 
END 

Function EXTRAC: 

Output: 

·INTEGER FU~CTlON EXTRAC (K) 
EXTRAC= K*K 
KET URN 
ENO 

K = 49 

Figure 12-33. Program X, Function EXTRAC, Output: INTEGER Declaration Included in Main Program 

defines the function EXTRAC integer. The compiler, 
however, compiles integer function EXTRAC and the 
main program separately. In the subprogram, EXTRAC 
is declared integer; in the main program it is 
declared real. Information (in this instance the 
type of the function) which the main program needs 
regarding a subprogram, must be supplied in the 
main program. 

There is no way for the compiler to determine if 
the type of a program unit agrees with the type of 
the name in the calling program; therefore, no 
diagnostic help can be given for errors of this 
kind. 

In figure 12-33, EXTRAC is declared integer in the 
calling program, and the correct result is obtained. 
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PROGRAM ADIM 

Program ADIM, shown in figure 12-34, illustrates 
the use of adjustable dimensions to allow a subrou
tine to operate on arrays of various sizes. The 
following features are included in this example: 

Passing an array to a subroutine as a parameter 

Specifying an array name, with no dimension 
information, in an argument list 

Specifying an array with a negative lower 
subscript bound 
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c 

c 

PROGRAM ADIM 
COMMON X(4;3), l(-2:J) 
REAL Y(6) 

CALL IOTA (X,12) 
CALL IOTA (Y,ti) 
CALL IOTA (Z,6) 

PRINT lUO, X, Y, Z 
100 FORMAT ('lARRAY X = ',12F6.U/' ARRAY Y 

* /' ARRAY z = I ,6F6.0) 
6F6.0, 

c 
8 

110 
c 

c 

c 

DO 8 l = -2,3 
Z(l}= I 
PRINT 110, Z 
FORMAT ('ARRAY Z 

STOP 
END 

I '6F 6. 0) 

SUBROUTlNE IOTA (A,M) 

C IOTA STORES CONSECUTIVE INTE6ERS IN EVERY ELEMENT OF THE ARRAY A 
C STARTlNG AT 1 
c 

DIMENSION A(M) 
UO 1 I = l,M 

l A(l)= I 
RETURN 
END . 

Figure 12-34. Program ADIM and Subroutine IOTA 

Two arrays, X and Z, are dimensioned and placed in 
conmon. Z is dimensioned (-2:3). This means that 
Z has six elements; the lower subscript bound is -2 
and the upper subscript bound is 3. The elements 
are: Z(-2), Z(-1), Z(O), Z(l), Z(2), Z(3). 

The array Y is dimensioned (6) and is explicitly 
typed real. It is not in common. 

In subroutine IOTA, the adjustable dimension for 
array A is indicated by M. Whenever the main 
program calls IOTA, it can provide the name and the 
dimensions of the array; since A and M are dummy 
arguments, IOTA can be called repeatedly with 
different dimensions replacing M at each call. 
IOTA contains a DO loop which stores consecutive 
integers into the array A. 

The main program calls subroutine IOTA three 
times. In the first call, the first argument is 
array X and the second argument is the number of 
elements in the array, 12. Consecutive integers 
are stored into the 12 elements of X. 

In the second call to IOTA, the arguments (Y,6) are 
passed. Consecutive integers are stored. into the 
six elements of Y. 

In the third call to IOTA, the arguments (Z,6) are 
passed. The subscript bounds specified in the 
subroutine need not be the same as the ones speci
fied in the calling program. Although Z is dimen
sioned (-2:3) in the main program, it can be 
dimensioned (6) in IOTA. 

12-18 

The PRINT statements output the arrays X, Y, and 
z. The second PRINT statement illustrates the use 
of a negative DO index to output the array z. The 
output is shown in figure 12-35. 

PROGRAM ADIM2 

ADIM2, shown in figure 12-36, is an extension of 
program ADIM. Subroutine IOTA is used; in addi
tion, another subroutine and two functions are 
used. The following features are illustrated: 

Parameter statement 

Negative array subscripts 

Negative DO parameters 

Use of an expression for an array dimension 

Multiple entry points 

Adjustable dimensions 

EXTERNAL statement 

Passing values through COMMON 

Use of intrinsic functions ABS and REAL 

Calling functions through several levels 

Passing a subprogram name as an argument 
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.ARRAY x 
ARRAY y = 
ARRAY z 
ARRAY z 
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1. 2. 3. : 4. 5. 6. 7. 8. 9. 
1. l. 3. 4. !) • 6. 
l. 2. 3. 4. 5. b. 

-l. -1. o. l. 2. 3. 

Figure 12-35. Program ADIM Output 

PROGRAM ADIM2 
c 
C THIS PROGRAM USES ADJUSTABLE DIMENSIONS, NEGATIVE ARRAY BOUNDS, 
C AND MANY SUBPROGRAM CONCEPTS 
c 

c 

c 

c 

PARAMETER CI=4, J=3, K=-2, M=12, N=6) 
COMMON X CI,J) 
REAL Y (K:J) 
EXTERNAL MULT, AVG 
NAMELIST /V/ X, Y, AA, AM 

CALL SET CY, N, 0.) 
CALL IOTA ex, M) 
CALL INC ex, M, -5.0) 
AA = PVAL CM, AVG) 
AM = PVAL CM, MULT) 
PRINT V 
STOP 
ENO 

SUBROUTINE SET CA, M, V> 

C SET PUTS THE VALUE V INTO EVERY ELEMENT OF THE ARRAY A 
c 

c 

c 

DIMENSION A(*) 
DO 1 I = 1, M 
A(I) = 0.0 

ENTRY INC A, M, V) 

C INC ADOS THE VALUE V TO EVERY ELEMENT IN THE ARRAY A 
c 

c 

c 

DO 2 I = 1, M 
2 ACI) = A(I) + V 

RETURN 
ENO 

SUBROUTINE IOTA CA, M) 

10. 

C IOTA PUTS CONSECUTIVE NEGATIVE INTEGERS STARTING AT -1 INTO EVERY 
C ELEMENT OF THE ARRAY A 
c 

DIMENSION AC-M:-1) 
DO 1 I = -1, -M, -1 
ACl) = I 
RETURN 
END 

Figure 12-36. Program ADIM2 (Sheet 1 of 2) 

11. 12. 

I 
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c 
FUNCTION PVAL CISIZE, WAY) 

c 
C PVAL COMPUTES THE ABSOLUTE VALUE OF THE REAL VALUE OF A FUNCTION 
C PASSED TO PVAL. !SIZE IS AN INTEGER WHICH PVAL PASSES TO THE 
C FUNCTION 
c 

c 

c 

PVAL = ABS CWAYCISIZE)) 
RETURN 
END 

FUNCTION AVG (J) 

C AVG COMPUTES THE AVERAGE OF THE FIRST J ELEMENTS·OF COMMON 
c 

c 

c 

PARAMETER CM=4, N=3) 
COMMON ACM•N) 
AVG = 0. 
DO 1 I = 1, J 
AVG = AVG + A C1) 
AVG = AVG/REAL(J) 
RETURN 
END 

REAL FUNCTION MULT (J) 

C MULT MULTIPLIES THE FIRST AND TWELFTH ELEMENTS OF COMMON AND 
C SUBTRACTS FROM THIS THE AVERAGE (COMPUTED BY THE FUNCTION AVG) 
C OF THE FIRST J/2 WORDS IN COMMON 
c 

COMMON ARRAYC-1:10) 
MULT = ARRAYC10) * ARRAYC-1> - AVGCJ/2) 
RETURN 
END 

Figure 12-36. Program ADIM2 (Sheet 2 of 2> 

Program ADIM2 illustrates the method of a main 
program calling subprograms and subprograms calling 
each other. Since the program is necessarily 
complex, each subprogram is described separately 
followed by a description of the main program. 

Subroutine SET 

Subroutine SET places the value V into every 
element of the array A. The dimension of A is 
specified by M. 

Subroutine SET has an alternate entry point INC. 
When SET is entered at ENTRY INC, the value V is 
added to each element of the array A. The dimen
sion of A is specified by M. 

The first DO loop in subroutine SET clears the 
array to zero. 

Subroutine IOTA 

Subroutine IOTA is as described for program ADIM 
except that the input array A is given negative 
upper and lower subscript bounds. The DO loop uses 
negative control variables and places consecutive 
negative integers in A. 
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Function PVAL 

Function PVAL references a function specified by 
the calling program to return a value to the call
ing program. This value is forced to be positive 
by the intrinsic function ABS. 

The main program first calls PVAL with the state
ment AA=PVAL(M,AVG), passing the integer M (assigned 
the value 12 in the PARAMETER statement) and the 
function AVG as parameters. The type of the argu
ment in the main program (INTEGER M) agrees with 
the corresponding dummy argument (ISIZE) in the 
subprogram. 

The value of PVAL is computed iii line 7. This 
value will be returned to the main program through 
the function name PVAL. Two functions are refer
enced by this statement; the intrinisic function 
ABS and the user-written function AVG. The actual 
arguments M and AVG replace ISIZE and WAY. The 
second time PVAL is called, the actual arguments M 
and MULT replace ISIZE and WAY. 

Function AVG 

This function computes the average of the first J 
elements of common. J is a value passed by the 
main program through the function PVAL. 
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This function subprogram is an example of a main 
program and a subprogram sharing values in common. 
The main program and function AVG declare common to 
be a total of 12 words. Values placed in common by 
the main program are available to the function 
subprogram. 

The number of values to be averaged ts passed to 
function PVAL by the statement AA=PVAL( 12 ,AVG) and 
function PVAL passes this number (in ISIZE) to 
function AVG: PVAL=ABS(WAY(ISIZE)). 

AVG uses a PARAMETER statement to assign symbolic 
names to the constants 4 and 3. These constants 
are then used in an expression that calculates the 
dimension for A. The expression itself is used as 
the dimension for A. AVG declares a total of 12 
locations for common. 

Lines 4 through 6 sum the 12 elements and divide by 
the number of elements to calculate the average. 
The intrinsic function REAL is used to convert the 
integer 12 to a real number to avoid mixed mode 
arithmetic, although in this case mixed mode is 
permissible and produces the same result. 

The average is returned to the statement 
PVAL=ABS(WAY(ISIZE)) in function PVAL. 

Function MUL T 

MULT multiplies the first and twelfth words in 
COMMON and subtracts the product from the average 
(computed by the function AVG) of the first J/2 
words in common. 

The declaration COMMON ARRAY (-1:10) assigns 12 
elements to ARRAY and places it in common. The 12 

· elements are referenced by a subscript in the range 
-1 through 10. Line 8 multiplies the first element 
(ARRAY(-1)) by the twelfth element (ARRAY(lO)) and 
subtracts the average (computed by function AVG) of 
the first J/2 elements in common. 

Main Program: ADIM2 

The main program calls the subroutines and func
tions described. 

The array Y has six elements, with subscript bounds 
of (-2: 3). MULT and AVG appear in an EXTERNAL 
statement so that they can be passed to subprograms 
as arguments. 

Lines 12 through 16 call the user-written subpro
grams SET, IOTA, and PVAL; CALL INC calls subrou
tine SET through the alternate entry point INC. 
The calls to PVAL pass a symbolic constant and a 
function name. Results are returned to AA and AM, 
respectively. 

The namelist PRINT statement 
calculated by the subprograms. 
in figure 12-37. 

outputs the values 
The output is shown 

PROGRAM CIRCLE 

Program CIRCLE, shown in figure 12-38, finds the 
area of a circle which circumscribes a rectangle 
with short sides of length 3 and long sides of 
length 4. This example illustrates the use of 
FUNCTION subprograms and of statement functions. 
The program contains an error. 

Program CIRCLE: 

PROGR.AM CIRCLE 
A= 4.U 
B= 3.0 
ARE.A= 3.1416/4.U * OIM(A,B)**2 
PRINT 1, AREA 

1 FORMAT ( 1 AREA= ', G20.10) 
STOP 

c 

END 

Function DIM: 

FUNCTION DIM(X, Y) 
UIM= SQRT(X*X + Y*Y) 
RETURN 
END 

Output: 

AREA = .7854000000 

Figure 12-38. Program CIRCLE, 
Function DIM, Output 

$V 

x -.17E+02, -.16E+02, -.15E+02, -.14E+02, -.13E+02, 

y 

AA 

AM 

$ENO 

-.12E+02, -.11E+02, -.1E+02, -.9E+Ol, -.8E+Ol, 
-. 7E+Ol,. -.6E+Ol, 

o.o, 0.0, o.o, u.u, u.u, u.o, 
.115E+02, 

.1165E+03, 

Figure 12-37. Program ADIM2 Output 
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Figure 12-39 shows a rectangle and circumscribed 
circle. The area of a circle is given by 7r *R2, 
which is approximated by the FORTRAN expression: 

3.1416/4.0*D**2 

where R is the radius and D is the diameter of the 
circle. 

Figure 12-39. Rectangle and 
Circumscribed Circle 

The user-written function DIM computes the diameter 
of the rec tangle given the lengths of the sides 
using the relation: 

DIM=SQRT(X*X + Y*Y) 

The result shown in figure 12-38 is incorrect. The 
area of a ,circle circumscribing a rectangle with 
sides 3 and 4 is clearly greater than .785. 

The error occurred because the function DIM has the 
same name as an intrinsic function. If the name of 
an intrinsic function is used for a user-written 
function, the user-written function is ignored. 

There are several ways of correcting this error: 

Change the function name so that it is not the 
same as an intrinsic function name. 

Declare DIM external; in this case, the user
writ ten external function will be used. 

Write the function DIM as a statement function; 
the function name can be the same as an 
intrinsic function name, and the user-written 
function is used. This is the most efficient 
method. Since FORTRAN compiles statement 
functions in-line, the program executes much 
faster because no function call is used. This 
solution is limited to functions of a single 
statement. 

A corrected version of the program, in which DIM is 
written as a statement function, is shown in figure 
12-40. 

PROGRAM BOOL 

Program BOOL, shown in figures 12-41 and 12-42, 
illustrates some problems that can occur when 
Boolean constants are used in expressions. The 
program in figure 12-41 contains no type declara
tion ·for the variables A,· B, C, D, and E. The 
program in figure 12-42 declares these variables 
type Boolean. 
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Program Cl RCLE: 

PROGRAM.CIRCLE 
UIM(X,Y)= SQRT(X*X + Y*Y) 
A= 4.0 
B= 3.0 
AREA= 3.1416/4.0*DlM(A,B)**2 
PRINT 1, AREA 

1 FORMAT ('lAREA IS I ,G20.10) 
STOP 
END 

Output: 

AREA IS 19.6J500000 

Figure 12-40. Program Circle With 
Correction and Output 

- '' 
. J:fotp~t~ .. : ' " 

.· '.:::_·i:o.·y\~ · ·'. -
, A·/ .. '.:· 'O. 0, 

B = .16,E+02, 

c : .ltiE+02~ 

D .13E+02, 

E .21E+02, 

F T, 

$END 

Figure 12~41. Program BOOL and Output 

Boolean eonstants incl1,1de octal, hexadecimal, and 
Holl~rith constants. When Boolean constants are 
us.ed in expressions with operands of another type, 
no mode conversion occurs, and the result has the 
type of the other operand. Boolean operands used 
in arithmetic expressions are treated as type 
integer. · For example, referring to figure 12-41, 
the statement: 

B=O"lO"+o"lO" 
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Program BOOL: 

PROGRAM BUOL 
LOGICAL F 
BOOLEAN A,~ 1 C,D,£ 
NAMELIST /UUT/A,B,C,O,E,F 
A: 0 11 20 11 

~= 0 11 10 11 + 0°10" 
C= B + 0 11 10 11 

! :: 5 
D= I + 0 11 10 11 

E= B + l + 0 11 10 11 

F= A .EQ. 0"77 11 

PRINT OUT 
STOP 
ENO 

Output: 

$OUT 

A' = 0 11 2'0 11
, 

B 0
11

20
11

' 

c 0 11 30,11
, 

L) 011 l & II' 

E 0
11

35
11

' 

F = F' 

$END 

Figure 12-42. Program BOOL With 
Col"rect ion and 'out pvt 

is evaluated, using integer arithmetic. Further
more, for subsequent operations, the result' of 
integer arithmetic. is treated as true integer. 
Thus, in the above example, the expre'sston on the 
right is evaluated using integer' arithmetic; and 
the integ~r result ls converted to reB;l before the 
value.· is stored in 8. Comparing the 'values pro
duced for A and B Ulustrates this effect. 

Wtth floating-point arithmetic, whenever the lef,t 
12 bits of the computer word are all zeros or all 
ones, the value of that number is zero. (See 
Program EQUIV.} This explains why the output va]ue 
of A in figure 12.-41 is zero. 

The remaining expressions are evaluate<l as follows: 

C=B+o"lO" 

Floating-point; arithmetic i.s used to evaluate the 
expressfon; the oct!'ll constant 0",10" is used 
without type conversion, ,making its value zero'.. 
Note in the output f;rom BOOL the values of. B and C 
are equal. 

o'-=I+o"lO" 

No problem arises in the preceding expressLon as 1t 
is evaluated with integer arithmetic; then the 
result is converted to real and storeq in D. 

E""B+I+o" 10" 
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The compiler, in scanning the preceding expression 
left to right, encounters the real variable B and 
uses real arithmetic to evaluate the expression. 
Again, the octal constant 0" 10" has the real value 
of zero. 

If the expression were written as:· 

E=O"lO"+I+B or E=I+O'' lO"+B 

the first two terms would be added using integer 
arithmetic; then that result would be converted to 

·real and added to B. In this case, the octal 
constant 0"10" would effectively have the value 
eigq.t~ 

: This 'is similar to ·the mode conversion which occurs 
in: 

·x=Y*3/5 or.- Z=3/5*Y 
' 

: These expressfons ·would gtve di,ff~rent values for X 
and z. Mor.e.: tnf()rmation on the evaluation of mixed 

:mode expressions is presented in section 3 •. 

F=A .EQ. 0"77" 

[Real arithmetic is used to compare the value 
f because A is a type real name. The value ln A and 
'the constant .0'77" both have all. zeros in the 
; leftmost 12 · bits; both haV"e value zero for real 
'.arithmetic; therefore, the value assigned to· F is 
~-·TRUE- . 
i 
;To avoid the confusion illustrated in this example, 
f simply use a type Boolean declaration for variable 
·names whose values come from octal, hexadecimal, or 
~Holle-rith constants.· Figure 12-42 shows ·the same 
:program with the names A, B, C, D. and E all as 
i type Boolean. 

'.All these exa!llples use octal constants; however, 
i the same problem occurs with Hollerith, especially 
'when it is right-justified, and with hexadecimal. 
!The program segment fo figure 12-43 H lustr.ates the 
'point .. 

REAL ANS 

. ' 
READ 2, ANS 

. 2 f ORMAT (R3) 
IF<ANS .EQ. 

3 FORMAT (' 

Figure 12-43. 

PROGRAM EASY 10 

R"NO ") PRINT 3 
NEGATIVE RESPONSE') 

Hollerith Examples 

Program EASY IO, shown in figure 12-44, illustrates 
the use of list directed input/output. 
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PROGRAM EASY ru 
c 
L ~lVE~ THE ~lDES UF A TRlANGLE, CUMPUTE THE AKEA AND RAUlU~ OF THE 
C lNSCRlBEU ClRCLE 
c 

REAL SlUl::S(J) 
E~UIVALENCE (SlUES(lJ,A), (SlUESl2),B), (SIUES(J),C) 
NAMELI~T /UUT/ SlUES, ARl::A, RAUIU~ 

J REAU (*, *, END=~O) SIDE~ 
S= (A + B + C)/2.0 
AREA= SQRT(S*(S-A) * (S-B) * (S-C)) 
RADIUS= AREA/S 
WRITE (*, OUT) 
GO TO 3 

50 STOP 
END 

Figure 12-44. 

List directed input/output eliminates the need for 
fixed data fields. It is especially useful for 
input since the user need not be concerned with 
punching data in specific columns. List directed 
input does not require the user to name each item 
as does NAMELIST input. 

Used in combination, list directed input and 
NAMELIST output simplify program design. Such a 
program is easy to write, even for persons just 
learning the language; knowledge of the format 
specifications is not required. This feature is 
particularly useful when FORTRAN programs are being 
run from a remote terminal. 

Program EASY IO calculates the area and radius of a 
circle inscribed in a triangle, given the lengths 
of the sides of the triangle. A list directed READ 
statement is used for input, and NAMELIST is used 
for output. Figure 12-45 shows some sample input 
and output. 

The user can enter the three input values in 
whatever way is convenient, such as: one item per 
line (or card), one item per line with each item 
followed by a comna, all items on a single line 
with spaces separating each item, all items on a 
line with a comna and several spaces separating 
each item, or any combination of the foregoing. 
Furthermore, even though all input items are real, 
the decimal point is not required when the input 
value is a whole number. 

PROGRAM BLOCK 

Program BLOCK, shown in figure 12-46, illustrates 
block IF structures. 

Block IF structures allow the user to specify 
alternate paths of execution, based on the outcome 
of IF tests. Block IF structures eliminate the 
need for branching when IF tests are performed. 
This feature can make programs simpler and more 
readable. 
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Program EASYIO 

Program BLOCK reads an integer into the variable K, 
and two sets of real numbers into the arrays A and 
B. K is tested and the following action is taken: 

K=l 

Calculate C(I)=A(I)**2 + B(I)**2. 

K=2 

Calculate C(I)=A(I)*B(I). 

All other values of K 

Set array C to zero. 

These tests could be performed by conventional 
methods, using logical IF and GO TO statements. 
However, with block IF structures the program is 
much clearer. 

The program includes a block IF statement (line 7), 
and ELSE IF statement (line 11), and an ELSE state
ment (line 15). These statements provide for three 
alternate paths of execution. After the appropri
ate block has been executed, control transfers to 
the WRITE statement following END IF. The program 
then branches back to process the next input re~ord. 

Sample input and output are shown ln figure 12-47. 

PROGRAMS ONE AND TWO 
Programs ONE and TWO, shown in figure 12-48, illus
trate internal file usage. 

Program ONE writes a single record to an internal 
file. The array A and the variables B and C are 
declared type character of length 10. The char
acter variable ALPHA, to be used as the internal 
file, has length 40. The DATA statement loads 
character data into A, B, and c. 
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Input: 

3 4 5 
6,7,8 
3*1 
4 
5 
6 

Output: 

$OUT 

SIDES 

AREA 

RADIUS 

$END 

$OUT 

SIDES 

AREA 

RAD I.US 

$END 

$OUT 

SIDES 

AREA 

RADIU~ 

$END 

$OUT 

SIDES 

AREA 

RADIUS 

$END 

• 3E+Ul, . 4E+Ol, • 5E+Ol, 

.6E+Ol, 

.lE+Ol, 

.6E+Ol, .7E+Ol, .8E+O!, 

.20J33162567589E+02, 

.19J649167Jl0J7E+Ol, 

.lE+Ul, .lE+Ol, .lE+Ol, 

.43301270189222E+OO, 

.288675134594~1E+OO, 

.4E+Ol, .5E+Ol, .6E+Ol, 

.99215674164922E+Ol, 

.13228756555J23E+Ol, 

Figure 12-45. Sample Input and Output 
for Program EASYIO 

The WRITE statement defines ALPHA to be an internal 
file and writes the values of A, B, and· C to the 
file according to the format specification (2A4, 
A5, A6). The following formatting is performed: 

Characters ABCD from A(l) are transmitted to 
positions 1 through 4 of ALPHA. 

Characters KLMN from A(2) are transmitted to 
positions S through 8 of ALPHA. 

Characters UVWXY from B are transmitted to 
positions 9 through 13 of ALPHA. 

60481300 F 

10 
c 

15 
c 

100 

PROliRAM jjLOCK 
PARAMETER ( M=!>) 
UlMEN~lUN A(M), ~(M), ~(M) 
NAMELl~T /OUT/ K, A, U, C 

REAU (*, *, ENU=lOO) K, A, B 
IF (K .ElJ. 1) THEN 
UO 5 1 = l, M 
C ( I ) = A ( I ) **2 + B ( I ) **2 

ELSE IF (K •EQ. 2) THEN 
l>O 10 I = l,M 
C(I)= A(l)*B(l) 

ELSE 
UO 15 I = l,M 
C(l)= 0.0 

END IF 
WRlTE (*, OUT) 
GO TO l 

~TOP 
ENU 

Figure 12-46. Program BLOCK 

Characters Zl2345 from C are transmitted to 
positions 14 through 19 of ALPHA. 

Positions 20 through 40 of ALPHA are blank 
filled. 

Program TWO is identical to program ONE except that 
ALPHA is dimensioned 2 and the format specification 
is changed to cause two records to be written to 
ALPHA. The characters in A(l) and A(2) are trans
mitted to ALPHA(l) as before. The slash, however, 
causes subsequent data to be transmitted to 
ALPHA(2). Unused portions of both records are 
blank filled. 

PROGRAM PMD2 

Program PMD2, shown in figure 12-49, illustrates 
the use of the Post Mortem Dump facility. In this 
example, the dump is triggered by a program abort. 

Program PMD2 consists of a main program and a 
subroutine. The main program contains an error: 
in the CALL statement, the subroutine name SETCOM 
is misspelled as SETCM. This error causes the 
program to abort when the statement CALL SETCM is 
executed. 

Subroutine SETCOM tests the logical variable L. If 
L contains the value .TRUE., data is read from unit 
1 into the array B. If L contains the value 
.FALSE., Bis set to zero. 

Note that the program contains no calls to Post 
Mortem Dump routines. In this case, if the program 
aborts and DB=PMD was selected, a dump occurs 
automatically. 

The Post Mortem Dump output for program PMD2 is 
shown in figure 12-50. The dump includes an error 
analysis, a description of current file status, and 
an analysis of variables in the main program (in 
which the error occurred). 
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Input: 

!) 9.0 
l 1.0 
4 4.0 
J 3.0 

Output: 

$OUT 

K 

A 

B 

c 

$ENO 

$OUT 

K 

A 

B 

c 
$END 

$OUT 

K 

A 

B 

c 

$ENO 

9.0 
o.u 
4.0 
J.O 

8.0 8.0 7.0 ti. 0 J.U 3.0 2.0 b.U 
o.u 7.0 7.0 4.0 u.o o.u o.o 0.0 
4.0 7.0 8.0 ti. 0 o.o o.o J.0 2.0 
2.0 2.0 l.U t>.O d.0 o.o 1.0 1.10 

l, 

.lE+Ol, U.O, O.U, .7E+Ol, .7E+Ol, 

.4E+Ol, 0.0, U.O, U.O, u.O, 

.17£+02, 0.0, 0.0, .49E+02, .4~E+02, 

4, 

.4E+Ol, .4E+Ol, .4E+Ol, .7E+Ol, .ijE+Ol, 

.5E+Ol, 0.0, 0.0, .3E+Ol, .2E+Ol, 

0.0, o.o, o.o, o.o, u.o, 

3, 

• JE+Ol, • 3E+Ul, • 2£+01, • ~E+Ol, • lE+Ol, 

.bE+Ul, .ljE+Ol, u.O, .lE+Ol, .lE+Ol, 

o.o, 0.0, o.o, o.o, o.o, 

Figure 12-47. Sample Input and Output for Program BLOCK 

Example 1: 

PROGRAM ONE 
CHARACTER A(2)*10,B*l0,C*l0,ALPHA*40 
OATA A,B,C /'ARCDEFGHIJ', 'KLMNOPORST', 'UVWXY', 'Zl23456'/ 
WRITE (ALPHA, 1 (2A4,A5,A6)') A.R.C 
PRHIT 2 ,ALPHA 

2 FORMAT ('ICOHTENTS OF ALPHA= '. /lX. A40) 
STOP 
END 

Output: 

CONTENTS OF ALPHA = 
iABCDKLMNUVWXYZ123456 - - - - - - - - - - - 6 

- SECONDS EXECUTION TIME. 

A single record is written to the internal file ALPHA. 

Figure 12-48. Programs ONE and TWO (Sheet 1 of 2) 
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Example 2: 

PROGRAM TWO 
CHARACTER A(2)*10,B*l0,C*l0,ALPHA(2)*40 
DATA A,B,C / 1 ABCOEFGHIJ 1 , 1 KL~NOPORST 1 , ·uvwxv•,•z123456 1

/ 

WRITE (ALPHA, 1 (2A4/A5,A6) 1
) A,B.C 

PRUIT 2 ,ALPHA 
2 FORMAT ('!CONTENTS OF ALPHA= I' /lX, 2A40) 

STOP 
ENO 

Output: 

CONTENTS OF ALP~A = 
IABCDKLMNA - - - - - - - - - - - - - - - A iuvwxvz12345A- -( 

record 1 record 2 

Two records are written to the internal file ALPHA. 

Figure 12-48. Programs ONE and TWO (Sheet 2 of 2) 

PROGRAM PMDl 

C THIS PROGRAM GUNTAlN~ AN ERRUR WHICH ACTIVATES PUST MURTEM UUMP 
C IF DB=PMU IS SELECTEU 
L 

c 

c 

c 

CHARACTER*lO FlLE, IFG 
LUGICAL LVAR 
COMMON /CBLOCK/ ARR(J,3) 

OPEN lUNIT=6,F!LE= 1 0UTPUT 1
) 

L VAR = • TRUE. 
CALL SETCM (LVAR, IFG) 
WRITE (6,*) IFG, ARR 
STOP 
END 

SUBROUTINE SETCUM (L, IFG) 
LOGICAL L 
CHARACTER*lO IFG 
COMMON /CBLUCK/ 8(3,3) 

lF ( L) THEN 
IFG = 'FIRST' 
READ (l,EN0=999) ((~(l,J),l=l,~),J=l,3) 
ELSE 
IFG = I ~ECONO I 

00 10 I=l,J 
00 10 J=l,J 

10 ~{l.J) = o.o 
ENUlF 

~99 RETURN 
END 

Figure 12-49. Program PMD2 
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t-' 
N 
I 

N 
()0 

°' 0 
~ 
00 
t-' 
w 
g 
lzj 

FTN POST MORTEM DUMP ERROR REPORT 79/08/20. 12.57.2~. 

***YOUR JOB HPS THE FOLLOWING NON-FPTPL LOPD ERROR(S): 
UNSPTISFIED EXTERNPL REF -- SETCM 

Ill EXECUTION WPS TERMINPTED BECPUSE YOUR PROGRPM CPLLEO P MISSING ROUTINE PT LINE NUMBER 12 UF PROGRPM PMD2 

PRRPYS WILL BE PRINTED BY DEFPULT PPRPMlTERS ( 20, l, 

YOUR PROGRPM REQUIREU 26300B WORDS TO LOPD, 103158 WORDS TO RUN 

FILE STPTUS PT TIME OF TERMINPTION 

l, l, 1, 1, 1) 

FILE NPME F~RTRPN NPMES L~ST OP ST.ATUS FILE TYPE BLOCKING TYPE REC TYPE RECORD COUNT 
-OUTPUT TPPE6 OPENED 

VPRIPBLES IN PROGRPM PMD2 
N~ME TYPE RELOCPTION 

i'RR RE'1 L ICBLOCKI 
DIMENSIONED PS - PRR(1:3,1:3) 

*** THE NEXT ITEM IS NEVER DEFINED 
FILE CHPRPCT 
IFG CHPRPCT 
LVPR LOGlCPL 

PRRPYS IN PROGRPM PMD2 

REPL PRRPY PRR(l:J,1:3) 
(PRR(N,1)) 

CURRENT VHUE 

PRRH 

PMD2 :PW 
#: :EID05'1% 

.TRUE. 

N=l NOT INITIPLIZED NOT INlTIPLlZED NOT INITlPLIZED 

NOT INITIHIZED 
(PRR(N,2)) 
N=l NOT INITIPLIZED NOT INITIPLIZEU 

TRPCEBPCK SUCCESSFULLY COMPLETED 

Ill END OF ERROR REPORT 

SQ C Z 0 

COMME~TS NPME 

PRR 

FILE 
IFG 
LVPR 

Figure 12-50. Post Mortem Dump Output for Program PMD2 I 



PROGRAM PMD 
Program PMD, shown in figure 12-51, illustrates the 
use of the Post Mortem Dump. In this example, Post 
Mortem Dump calls are used to trigger a dump. Post 
Mortem Dump routines illustrated are: 

PMDARRY 

PMDLOAD 

PMDDUMP 

c 

.c 

10 

c 

c 

16 
c 

c 

c 
c 

PROGR1'M PMD 
DIMENSION ~(50), 8(50), C(50) 
U~TA fl/50*2.0/, B/50*4.0/ 

CflLL PMD"RRY(5) 

DO 10 I = 1,50,2 
ll(I) = 1'(1) + B(l) 
CflLL SUBT (1',B,C,50) 

CflLL PMULO,l\O 

STOP 
END 

SUBROUTINE SUBT (X,Y,Z,M) 
OlMEN~lON X(M), Y(M), Z(M) 
UU 16 I = l,M 
Z(l) = $~RS(X(l),Y(l)) 
C/\LL Pr'10UUMP 

RETURN 
END 

FUNCTlUN ~~R$(R,~) 
$(JRS = R*R + S*~ 

CA.LL PMDDUMP 

RETURN 
ENO 

Figure 12-51. Program PMD 

Program PMD consists of a main program, a subrou
tine, and a function subprogram. These program 
units perform some simple operations on values 
stored in an array. The call to PMDARRY in the 
main program specifies that only 1-dimensional 
arrays are to be dumped and that dumps of arrays 
are to be limited to the first five elements, 
al though the arrays are dimensioned 50. The call 
to PMDLOAD in line 11 causes a dump of variables in 
the main program and in any routines that have 
called PMDDUMP. 

Subroutine SUBT and function SQRS each contain a 
call to PMDDUMP. After these calls are executed, 
the call to PMDLOAD in the main program causes 
variables in SUBT and SQRS to be dumped following 
the variables of the main program. 
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The Post Mortem Dump output ls shown in figure 
12-52. The dump includes an analysis of variables 
and traceback information for each program unit. 

PROGRAM DBUG 
Program DBUG, shown in figure 12-53, illustrates 
the use of CYBER Interactive Debug (CID) to conduct 
an interactive debug session (not supported on 
SCOPE 2). The CID commands illustrated are: 

SET,BREAKPOINT 

GO 

PRINT 

QUIT 

Program DBUG stores numbers into an array A and 
stores a character string into a variable CHAR. 
The program is compiled and executed interactively 
in debug mode. 

The terminal session for NOS/BE is shown in figure 
12-54 (CID and system output are in uppercase, user 
input is in lowercase). The DEBUG control state
ment establishes debug mode. When the program is 
compiled in debug mode, special tables are gen
erated for use by CID. The execution control 
statement LGO initiates the debug session. CID 
responds with: 

CYBER INTERACTIVE DEBUG 

allowing the user to enter CID commands. The 
SET,BREAKPOINT command sets a breakpoint that 
causes execution to be suspended when line 9 is 
reached. The GO command initiates execution of the 
program. The message: 

*B Ill , AT L. 9 

indicates that a breakpoint has suspended execution 
at line 9 and that CID is waiting for user input. 
Note that execution is suspended before the state
ment in line 9 is executed (the PRINT command shows 
that CHAR still contains the value assigned by the 
DATA statement). 

The GO command is then entered to resume program 
execution. The message: 

*T #17, END IN L.10 

is a trap message indicating that the program has 
terminated at line 10 and that CID commands can be 
entered. 

The QUIT command ends the debug session. Debug 
mode, however, remains in effect until DEBUG(OFF) 
is entered. 
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t-' 
N 
I 

w 
0 

O' 
0 

""" 00 
t-' 
w 
0 
0 

l'Zj 

FTN POST MORTEM DUMP ERkUR REPORT 

***YOUR JOB HPS THE FOLLOWING NON-FPTPL LOPD ERROR(S): 
UNSPTISFIED EXTE~N.AL REF -- SETCM 

Ill EXECUTION WPS INTERRUPTE~ BECPUSE YUUR PkUGRPM CPLL£U PMULOJ1U PT LINE NUMBER ll OF 
PRR.AY~ WILL BE PRINTED BY REQUESTEU PPRPMETERS ( 5, u, 0, 0, (J , u, 
YOUR PROGRPM Rt~UlR£D 272008 WORDS TO LOPU, lllU5B WURUS TU RUN 

VPRIPBLES IN PRO<:iRPM PMD 
NPME TYPE RELOCP Tl uN CURRENT V.ALUE 

,A REPL PRRPY 
DIMEN~lONEU PS - P(l:5U) 
B REH PRRPY 
UIMENSIONEO ~S - B(l:50) 
c kEPL PRRPY 
DIME~SIONEU PS - C(l:50) 
I INTEGER 51 = 1R% 

PRRPYS IN PRUGRPM PMD 

REPL PRR.AY /1(1:50) 
(.A( N)) 
N=l 6.00000000000 2.ooooouoouou 6.00000000UOU £.OOOOOOOOOOU 

REH .ARR.AV B(l:50) 
( B( N)) 
N=l 4.00000000000 4.oooooooooou 4.ouoooouoouu 4.uoooouooooo 

REH PkRPY C(l:50) 
(C(N)) 
N=l 52.UOOOOUOOOO 20.0000000000 52.0000UUOCJOO 20.0000000000 

FTN POST MuRTEM UUMP FUNCTION SQRS 

CURRENT ~!TUPT10N IN FUNCTION SQRS 

VPRIPBLES IN FUNCTION SQRS 
NPME TYPE RELOCP TI UN l;URRE.NT VPLUE 

R REPL F.P. 1 l.OOOOOuOOUOO 
s RE~L F. p. 2 4.CJOOOOUUUOUO 

C.ALLEu FROM LINE NUMBER 4 OF SUBROUTINE SUBT 

Figure 12-52. Post Mortem Dump Output for Program PMD (Sheet 1 of 2) 

79IU8ll0. 12.b9.U4. 

PROGR.AM PMD 
U) 

CCJ~1MENTS NPME 

J1 

B 

L 

b.OOUUOOOUOUO 

4.UOOOUUUuUOO 

52.UOOOOUOOUO 

19IOBl20. 12.59.04. 

COMMENT!> NPMt. 

K 
~ 



Q\ 
0 

to ..... 
w g 
l'il 

..... 
N 
I w ..... 

FTN POST MORTEM DUMP 

CURRENT SITUPTlON IN SUBROUTINE SUBT 

VPRI~BLES IN SUBROUTINE SUBT 
N~ME TYPE RELOCPTION 

I INTEGER 
M INTEGER 
x Rt:~L 
UIMENSIUNEU ~S - X(l:SO) 
y REH 
DIMENSIONED PS - Y(l:50) 
z REH 
UlMENSlONEu PS - Z(l:SO} 

PRRPYS lN ~USRUUTINE SUBT 

REPL .PRRPY X(l:SO) 
V~R~I~BLE SPPN IN SUBSCRIPTS 1 

(X(N)) 

F. p. 4 
F.P. 1 

F.P. £ 

F. P .• 3 

N=l 6.00000000000 l.oooououoooo 

RE~L ~RR~Y Y(l:50) 
V~RPI~BLE SP~N IN SUBSCRIPTS 1 

SUBkOUTl NE SU ts T 

CURRENT VPLUE 

51 • lU 
50 • lRj 

PRRH 

PKRH 

PRRH 

ti.oooouououoo z.ouoooouuoou 

~LL RE~UESTEU ELEMENTS OF THI~ PRRPY WERE 4.000000000UO 

RE~L PRR~Y Z(l:5U) 
V~R~I~BLE SP~N IN SUBSCRIPTS 1 

(Z(N)) 
N=l 52.0000000000 20.00000UOUOO 

CPLLED FRUM LINE NUMBER 

Ill END OF ERROR REPORT 

9 OF PROGRPM PMU 

bl.ouoooooooo 20.oooooouooo 

Figure 12-52. Post Mortem Dump Output for Program PMD (Sheet 2 of 2> 

79/08/20. 12.5~.u4. 

COMMEIH~ NPME 

1 
M 
x 

y 

z 

t>.uuooooooouo 

b~.ouooououoo 
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1 PROGRAM DBUG 74/74 OPT=O 

1 PROGRAM DBUG 
2 DIMENSION A(-1:4) 
3 CHARACTER*5 CHAR 
4 DATA CHAR / 1 ABCDE 1

/ 

5 c 
6 DO 12 I=-1,4 
7 12 A (I ) I 
8 c 
9 CHAR = 'XYZ12 1 

10 STOP 
11 ENO 

Figure 12-53. Program DBUG 

COMMAND- debug-------------------Activate debug mode 

COMMAND - ft n 5 , i =pro g , 1 = 1 i st -------------Compile program 

57300 CM STORAGE USED. 
0.112 CP SECONDS. 

COMMAND- 190---------------------lnitiatedebugsession 

CYBER INTERACTIVE DEBUG 
? set, break poi n t, 1 • 9 ------------------Set a breakpoint at line 9 

? go--------------------------- Begin program execution 

* B #1 , AT L. 9---------------------Breakpoint detected at line 9, execution suspended 
?print*, a,char-.--------------

~------ Display values of A and CHAR 
-1. O. 1. 2. 3. 4. ABCDE 

? go .... --------------------------Resume execution 

*T #17, END IN L. lO _________________ Program terminates at line 10 
? 

STOP 
120008 MAX FL DURING EXECUTION • 

• 167 CP SECONDS EXECUTION TIME 
print*, char ___ ___....._ ________________ OisplayvalueofCHAR 

XYZ12 
?quit...., _________________________ Terminatedebugsession 

DEBUG TERMINATED 
COMMAND- debug(off>----------------Turnoffdebugmode 

COMMAND-

Figure 12-54. Debug Session 

PROGRAM GOTO In the computed GO TO statement in line 13, the 
control index is an expression (NUM + 24)/25. If 
the input value NUM is in the range 1 through 100, 
the value of the expression is in the range 1 
through 4. The computed GO TO transfers control to 
the label 20, 30, 40, or 50, if the value of the 
expression is 1, 2, 3, or 4 respectively. The 
appropriate counter is then incremented. If the 
value of the expression is less than 1 or greater 
than 4, control passes to the PRINT statement 
following the GO TO. 

Program GOTO, shown in figure 12-55, illustrates 
the computed GO TO feature. 

Program GOTO reads records containing a single 
integer each and keeps a running total of the 
number of integers falling within the intervals 0 
through 25, 26 through 50, 51 through 7 5, and 76 
through 100. If the integer does not fall within 
any of these intervals an appropriate message ls 
printed. When all records have been read, the 
total for each interval is printed. 

12-32 

Sample input and output are shown in figure 12-56. 
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PRUGR~M l:iOTO 
c 
C PROGR~M GOTO RE~D~ INTEu£RS R~NblNG FROM l TO lOU, UIVlDES THEM INTO 
C FOUR GROUPS, ~ND OETERMINES THE NUMB£~ IN E~CH GROUP 
c 

c 

NuRPl U 
NGRPl U 
NGRPJ 0 
MGRP4 0 

10 RE~O (*, *, ENU=lOO) NUl4 
lF ( N UM • E Q. 0 ) N UM = 1 
GO TU (20,J0,40,50), (NUM + 24)/25 
PRINT'( 11 NUMBER 11 ,I4, 11 IS OUT OF CORRECT R~NGE")', NUP1 
GO TO 10 

20 NGRPl = NGRPl + 1 
GO TO 10 

JO NGRP2 = NGRPl + 1 
GO TO 10 

40 NGRP3 = NGRPJ + l 
GO TO 10 

50 NGRP4 = NGRP4 + 1 
GO TU 10 

c 
100 
200 

PRINT 200, NuRPl, NGRPl, NGRP3, NuRP4 
FORM~T (' 0 - 25 : ', 14,/lX,'26 - ~U 

* 11x, '7o - 1uu: • ,I4) 
!:>TOP 
ENU 

•I . ' 

Figure 12-55. Program GOTO 

Input: 

56 
JO 
110 
2 
25 
-10 
0 
100 
ti 1 

Output: 

I4,/1X,'51 - 75 

NUMBER 110 IS OUT OF CORRECT R~NGE 
NUMBER -10 IS UUT OF CORRECT R~NGE 
0 25 j 

26 - 50 1 
51 - 75 1 
7 ti - 100: 2 

Figure 12-56. Sample Input and Output for Program GOTO 

•I . ' I4, 
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c 

PRUGRPM PSK 
LOGICH E, 0 
CHPRPCTER*lO N,P,S,F*ll 
UlMENSION BUF(50) 

UU 10 I = 1,50 
10 BUF(l) =I 
c 

OPEN (2, ERR=99, FILE='Nl2J', STPTU!>='NEW', J1CCESS='OlR£CT 1
, 

* RECL=lOO 
K=l 
UO 15 I = 1,41,10 
WRITE (l, REC=K, ERR=99) lBUF(J),J=I,l+~) 

15 K = K + l 
c 

INQUIRE (UNIT=2, ERR=99, EXIST=E, OPENEU=U, NPME=N, PCCESS=P, 
* SEQUENTIPL=S, FURM=F, RECL=L, NEXTREC=M) 

c 
PRINT 50, E,O,N,P,S,F,L,M 

50 FORMPT ('l', 'UNIT EXISTS? ', Ll, /' UNIT PSSOCIPTEU WlTH FILE? ' 
* Ll, /' FILE NPME IS ', P, /' PCCESS METHOD IS ', ~' 
* /' SEQUENTIPL PCCESS PERMITTEO? 1

, P, 
* I' OPENED FOR I' P, I I/O'' /' RECORD LENGTH IS I' 15, 
*/'NEXT RECORU IS ', 15) . 

c 
CLOSE (2, ERR=99, STPTUS='UELETE') 
STOP 

99 PRlNT*, ' FPTPL I/O ERRUR' 
STOP 
ENO 

Figure 12-57. 

PROGRAM ASK 

Program ASK, shown in figure 12-57, illustrates the 
OPEN, INQUIRE, and CLOSE statements. The program 
creates a file, writes information to the file, 
inquires about the status of the file, and closes 
the file. 

The OPEN statement in lines 9 and 10 creates a file 
named N123 and associates the file with unit 2. 
File Nl23 is declared to be a direct access file 
with a record length of 100 words. 

The DO loop in lines 12 through 15 writes 5 records 
to file N123. One record is written on each pass 
through the loop. Each record consists of ten 
consecutive words from the array BUF followed by 
blank fill. Since N123 is a direct access file, 
the REC parameter is specified on the WRITE state
ment to assign a number to each record. A counter 
K is incremented on each pass through the loop, and 
the value of K is used for the record number. 

The INQUIRE statement in line 16 performs an 
inquire on unit 2. INQUIRE returns information in 
the variables supplied for the specified param
eters. The variables 0 and E are declared type 
logical because INQUIRE returns a logical value (T 
or F) for the EXIST and OPENED parameters. Vari
ables N, A, S, F, and B are declared type character 
because INQUIRE returns a character string for the 
NAME, ACCESS, SEQUENTIAL, and FORM parameters. 

Program output is shown in figure 12-58. The 
FORMAT statement formats the output so that it is 
self-explanatory. Note that sequential access is 
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Program ASK 

UNIT EXISTS? T 
UNIT PSSOCIPTEU WITH FILE? T 
FlLE NPME IS Nl23 
PCCESS METHOD IS DIRECT 
SEQUENTIPL PCCESS PERMITTED? NO 
OPENED FOR UNFORMPTTED 1/0 
RECURD LENGTH IS 100 
NEXT RECORD IS 6 

Figure 12-58. Program ASK Output 

not permitted on file Nl23. The file is opened for 
unformatted output (default for direct access 
files), the next record is 6 (5 records have been 
written), and blanks within a record are ignored 
(default). The NAME, ACCESS, and RECL parameters 
reflect information specified on the OPEN statement. 

The CLOSE statement in line 26 specifies the 
STATUS='DELETE' parameter so that the file is 
destroyed after execution of the CLOSE. If this 
statement were omitted, an implicit 
CLOSE(2,STATUS='KEEP') would occur. 

PROGRAM SCORE 

Program SCORE, shown in figure 12-59, reads student 
names and test scores from input records and calls 
subroutine AVG to compute the average of the scores 
on each record and to determine which of the 
students qualify for honors. Program SCORE 
illustrates the use of an alternate return. 
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c 

PKUGR~M SCORE 
CH~R~CTER*lU N~ME 
UlMENSION ISCURE(4) 
U~T~ XLlM/~0.0/, N/4/ 

b RE'10 (*, 100, END=l2) N~ME, (ISCORE(l),l=l,4) 
10 0 F 0 RM n ( H 0 , 41 3 ) 

CHL ~VG (!SCORE, N, XLIM, '1V, *8, *10) 
8 PRINT I (llX, "HONORS"} I 

10 PRINT 1
(

11 + 11
, '1, 3X, F6.2, /)', N'1ME, ~V 

GO TO 6 
c 
12 STOP 

c 

c 

END 

SUBROUTINE HG(l~RR, N, XLIM, JlV, * *) 
UIMENSION l~RR(N) 

SUM = 0 
00 20 1 = l,N 

lO SUM = SUM + 1'1RR(l) 
H = SUM/N 
lF (JlV .GE. XL!~) RETURN l 
RETURN 2 
tNU 

Figure 12-59. Program SCORE and Subroutine AVG 

Each input record contains a name and four test 
scores. After reading a record, the main program 
calls subroutine AVG which computes the average of 
the four scores. The actual arguments passed to 
AVG are an array ISCORE containing the four scores, 
an integer variable N containing the number of 
scores, a real variable XLIM, a real variable AV in 
which AVG returns the computed average, and two 
statement labels indicated by *8 and *10. 

The program continues to process input records 
until an end-of-file is detected, at which time 
control passes to the statement labeled 99 and 
execution terminates. 

The variables XLIM and N are initialized by the 
DATA statement in line 4. 

Subroutine AVG computes the average of the values 
in ISCORE and tests the average against XLIM to 
determine if the student qualifies for honors. The 
IF statement in line 8 performs the test and 
returns control to the statement label represented 
by the first asterisk in the SUBROUTINE statement 
(label 8) if the test has a value that is true. If 
the test is not true, control passes to the next 
statement which returns control to the statement 
label represented by the second asterisk in the 
SUBROUTINE statement (label 10). 

In the main program, the statement labeled 8 prints 
the string "HONORS". The statement labeled 10 
prints the name and the computed average; the + 
carriage control character causes these values to 
appear on the same line as "HONORS". 
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Sample input and output for program SCORE are shown 
in figure 12-60. 

Input: 

~MITH 
JONES 
i.JOE 
iJ0'1KES 

Output: 

!:>MITH 
JONE!:> 

OOE 
UO~KES 

98 85 89 92 
75 83 80 89 
85 92 95 89 
85 89 ijQ 91 

91. 00 HONOR!) 
81. 75 

YU.25 HONORS 
86. 2!:i 

Figure 12-60. Sample Input and Output 
for Program SCORE 
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ST AND ARD CHARACTER SETS A 

CONTROL DATA operating systems offer the following 
variations of a basic character set: 

CDC 64-character set 

CDC 63-character set 

ASCII 64-character set 

ASCII 63-character set 

The set in use at a particular installation is 
specified when the operating system is installed. 
The standard character sets are shown in table A-1. 

Depending on another installation option, NOS and 
NOS/BE assume an input deck has been punched either 
in 026 or 029 mode, regardless of the character set 
in use. Under NOS, the alternate mode can be 
specified by a 26 or 29 punched in columns 79 and 
80 of any 6/7/9 card. In addition, 026 mode can be 
specified by a card with 5/7/9 multipunched in 
column 1, and 029 mode can be specified by a card 
with 5/7/9 multipunched in column 1 and a 9 punched 
in column 2. 

Under NOS/BE, the alternate mode can be specified 
by a 26 or 29 punched in columns 79 and 80 of the 
job statement or any 7/8/9 card. The specified 
alternate mode remains in effect throughout the job 
unless reset by another alternate mode specifi
cation. 

Graphic character representation on a terminal or 
printer depends on the installation character set 
and the device type. CDC graphic characters in 
table A-1 are applicable to BCD terminals. ASCII 
subset graphic characters are applicable to 
ASCII-CRT, ASCII-TTY terminals, and line printers 
that have the ASCII graphics print-train. 
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Under SCOPE 2, the alternate modes are: 026, 029, 
and blank. 

The 026 and 029 modes are specified by a 26 or 29 
punched in columns 79 and 80 of the job statement 
or any 7/8/9 card. The 26 and 29 codes convert 026 
and 029 coded input to display code. Blank entries 
in columns 79 and 80 indicate that the following 
section is coded or binary and the next card should 
be checked according to these alternatives: 

If the next card is a free-form flag card, the 
section following is free-form binary. (See 
the SCOPE 2 reference manual.) 

If the 
column 
binary. 

next card has 7/9 punched (only) in 
1, the following section is SCOPE 2 

(See the SCOPE 2 reference manual.) 

In any other case, the following section is 
coded with the last requested conversion mode. 

When a 63-character set is in use, display code 00 
under A or R edit descriptor conversion in a for
matted 1/0 statement, ENCODE statement, or DECODE 
statement is converted to display code 55 octal 
(blank). No conversions occur when a 64-character 
set is in use. 

FORTRAN programs can be written to handle 95-
character or 128-,character ASCII. In general, NOS 
handling of 95-character or 128-character ASCII 
involves 6-bit and 12-bit codes, with characters 
represented in a single display code or double 
display code combination. The NOS character codes 
are shown in table A-2. In general, NOS/BE and 
INTERCOM handling of 95-character or 128-character 
ASCII involves 8-bit and 12-bit codes, with the 
8-bit ASCII code right-justified in a 12-bit 
field. The ASCII character set is shown in table 
A-3. See the appropriate operating system manual. 

A-1 



TABLE A-1. FORTRAN AND STANDARD CHARACTER SETS 

CDC ASCII 

Display Hollerith External 
Graphic Punch Code FORTRAN Code Graphic Punch BCD 

(octal) (026) Code 
Subset (029) (octal) 

: (colon) oot : (colon) tt 8-2 ()() : (colon) tt 8-2 072 
A 01 A 12-1 61 A 12-1 101 
B 02 B 12-2 62 B 12-2 102 
c 03 c 12-3 63 c 12-3 103 
D 04 D 12-4 64 D 12-4 104 
E 05 E 12-5 65 E 12-5 105 
F 06 F 12-6 66 F 12-6 106 
G 07 G 12-7 67 G 12-7 107 
H 10 H 12-8 70 H 12-8 110 
I 11 I 12-9 71 I 12-9 111 
J 12 J 11-1 41 J 11-1 112 
K 13 K 11-2 42 K 11-2 113 
L 14 L 11-3 43 L 11-3 114 
M 15 M 11·4 44 M 11-4 115 
N 16 N 11-5 45 N 11-5 116 
0 17 0 11-6 46 0 11-6 117 
p 20 p 11-7 47 p 11-7 120 
a 21 a 11-8 50 a 11-8 121 
R 22 R 11·9 51 R 11-9 122 
s. 23 s 0-2 22 s 0-2 123 
T 24 T 0-3 23 T 0-3 124 
u 25 u 0-4 24 u 0-4 125 
v 26 v 0-5 25 v 0-5 126 
w 27 w 0-6 26 w 0-6 127 
x 30 x 0-7 27 x 0-7 130 
y 31 y 0-8 30 y 0-8 131 
z 32 z 0-9 31 z 0-9 132 
0 33 0 0 12 0 0 060 
1 34 1 1 01 1 1 061 
2 35 2 2 02 2 2 062 
3 36 3 3 03 3 3 063 
4 37 4 4 04 4 4 064 
5 40 5 5 05 5 5 065 
6 41 6 6 06 6 6 066 
7 42 7 7 07 7 7 067 
8 43 8 8 10 8 8 070 
9 44 9 9 11 9 9 071 

+(plus) 45 + 12 60 + 12-8-6 053 
- (minus) 46 - 11 40 - 11 055 
* (asterisk) 47 * 11-8-4 54 * 11-8-4 052 
I (slash) 50 I 0-1 21 I 0-1 057 

( (left paren) 51 ( 0-8-4 34 ( 12-8-5 050 
) (right paren) 52 ) 12-8-4 74 ) 11-8-5 051 
$ (currency) 53 $ 11-8-3 53 $ 11-8-3 044 

=(equals) 54 = 8-3 13 = 8-6 075 
blank 55 blank no punch 20 blank· no punch 040 

, (comma) 56 , (comma) 0-8-3 33 , (comma) 0-8-3 054 
. (decimal point) 57 • (pe~od) 12-8-3 73 • (period) 12-8-3 056 

60 0-8-6 36 # 8-3 043 
61 [ 8-7 17 [ 12-8-2 133 
62 ] 0-8-2 32 ] 11-8-2 135 
63 % tt 8-6 16 % tt 0-8-4 045 

"(q1:1ote) 64 ~ 8-4 14 " (quote) 8-7 042 
65 r- 0-8-5 35 (underline) 0-8-5 137 -
66 v 11-0 52 ! 12-8-7 041 
67 I\ 0-8-7 37 & 12 046 

' (apostrophe) 70 t 11-8-5 55 ' (apostrophe) 8-5 047 
71 ' 11-8-6 56 ? 0-8-7 077 
72 "< 12-0 72 < 12-8-4 074 
73 > 11-8-7 57 > 0-8-6 076 
74 $ 8-5 15 @ 8-4 100 

75 2'.'. 12-8-5 75 \ 0-8-2 134 

76 .., 12-8-6 76 - (circumflex) 11-8-7 136 
77 ; (semicolon) 12-8-7 77 ; (semicolon) 11-8-6 073 

t Twelve zero bits at the end of a 60-bit word in a zero byte record are an end-of-record mark rather than two colons. 
tt1n installations using a 63-graphic set, display code 008 has no associated graphic or card code; display code 638 is the colon 

(8-2 punch). The % graphic and related card codes do not exist and translations yield a blank (558). 
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TABLE A-2. CODES (6/12-BIT) FOR NOS 

ASCII ASCII ASCII ASCII 
Display Code Char. Code Code Display Code Char. Code Code 

(6/12-Bit Octal) (7-Bit Octal) (Hexadecimal) (6/12-Bit Octal) (7-Bit Octal) (Hexadecimal) 

oot 072 3A 7604 d 144 64 
01 A 101 41 7605 e 145 65 
02 B 102 42 7606 f I46 66 
03 c I03 43 7607 g I47 67 
04 0 104 44 7610 h 150 68 
05 E 105 45 7611 i I51 69 
06 F 106 46 76I2 j I52 6A 
07 G 107 47 76I3 k I53 6B 
10 H 110 48 76I4 l I54 6C 
11 I llI 49 76I5 m I55 60 
12 J 112 4A 76I6 n I56 6E 
13 K 113 4B 76I7 0 157 6F 
14 L 114 4C 7620 p I60 70 
I5 M 115 40 762I q 161 71 
16 N 116 4E 7622 r 162 72 
17 0 117 4F 7623 s 163 73 
20 p 120 50 7624 t 164 74 
21 Q 121 5I 7625 u 165 75 
22 R 122 52 7626 v 166 76 
23 s I23 53 7627 w 167 77 
24 T 124 54 7630 x 170 78 
25 u 125 55 7631 y 171 79 
26 v 126 56 7632 z 172 7A 
27 w 127 57 7633 1 173 7B 
30 x I30 58 7634 I I74 7C I 

31 y 131 59 7635 ~ I75 70 
32 z I32 5A 7636 - I76 7E 
33 0 060 30 7637 DEL 177 7F 
34 I 06I 3I 7640 NUL 000 00 
35 2 062 32 764I SOH 001 01 
36 3 063 33 7642 STX 002 02 
37 4 064 34 7643 ETX 003 03 
40 5 065 35 7644 EOT 004 04 
41 6 066 36 7645 ENO 005 05 
42 7 067 37 7646 ACK 006 06 
43 8 070 38 7647 BEL 007 07 
44 9 071 39 7650 BS 010 08 
45 + 053 2B 765I HT 011 09 
46 - 055 20 7652 LF 012 OA 
47 * 052 2A 7653 VT OI3 OB 
50 I 057 2F 7654 FF 014 oc 
5I ( 050 28 7655 CR OI5 OD 
52 ) 05I 29 7656 so 016 OE 
53 $ 044 24 7657 SI OI7 OF 
54 = 075 30 7660 OLE 020 IO 
55 (space) 040 20 766I DCI 02I 11 
56 , 054 2C 7662 DC2 022 12 
57 056 2E 7663 DC3 023 13 
60 # 043 23 7664 DC4 024 I4 
6I [ I33 5B 7665 NAK 025 I5 
62 ] I35 50 7666 SYN 026 16 
63tt % 045 25 7667 ETB 027 17 
64 !! 042 22 7670 CAN 030 I8 
65 ttt 137 5F 7671 EM 031 I9 
66 ! 041 2I 7672 SUB 032 lA 
67 & 046 26 7673 ESC 033 IB 
70 I 047 27 7674 FS 034 IC 
71 ? 077 3F 7675 GS 035 10 
72 < 074 3C 7676 RS 036 IE 
73 > 076 3E 7677 us 037 IF 
74 @ 100 40 7400 null --- --
75 \ I34 5C 740I @ 100 40 
76 /'-. I36 5E 7402 /"'-.. 136 5E 
77 

nuh 
073 38 7403 null --- --

7600 --- -- 7404 : 072 3A 
7601 a 141 6I 7405 null --- --
7602 b I42 62 7406 null --- --
7603 c 143 63 7407 140 60 

tin the 63-character s~t. this display code represents a null character. Also, use of the colon in program 
and data files may cause problems. This is particularly true when it is used in PRINT and FORMAT 
statements. 

tt1n the 63-character set, this display code represents a colon(:), 7-bit ASCII code 072, 7-bit hexadecimal 
code 3A. l 

ttton TTY models having no underline, the backarrow (.-..-) takes its place. 
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TABLE A-3. CODES (8-BIT) FOR NOS/BE 

be 0 

Bits 
.,., 0 
be 0 
bs 0 

Hex 
b4 h3 112 b1 Digits 

0 

0 0 0 

0 0 0 

0 0 1 

0 0 1 

0 1 0 

0 1 0 

0 1 1 

0 1 1 

1 0 0 

1 0 0 

1 0 1 

1 0 1 

1 1 0 

1 1 0 

1 1 1 

1 1 1 

NUL 
0 0 12-0-9-8-1 

NUL 00 
SQH 

1 1 12-9-1 
SOH 01 
STX 

0 2 12-9-2 
STX 02 

ETX 
1 3 12-9-3 

ETX 03 
EQT 

0 4 9-7 
EQT J7 
ENO 

1 5 0-9-8-5 
ENO 20 
ACK 

0 s 0-9-8-6 
ACK 2E 
BEL 

1 7 0-9-8-7 
BEL 2F 
BS 

0 8 11-9-6 
BS 16 
HT 

1 9 12-9-5 
HT 05 

LF 
0 10 0-9-5 (A) LF 25 

11 VT 
1 12-9-8-3 (B) 

VT OB 
FF 12 0 12-9-8-4 (C) FF oc 

13 CR 
1 12-9-8-5 (0) CR OD 

so 
0 14 12-9-8-6 (El 5Q OE 

15 SI 
1 12-9-8-7 (F) 51 OF 

ASCII Character---.l J 

EBCDIC Character_! ! 
I 

0 0 0 0 0 0 0 
0 0 0 1 1 1 1 

0 1 1 0 0 1 1 
1 0 1 0 1 0 1 

1 2 3 4 5 6 7 

OLE SP 0 @ p \ p 
12-11-9-8-1 no-punch 0 8-4 11-7 8-1 12-11-7 
OLE 10 SP 40 0 FO @7C p 07 \ 79 p 97 
DC1 I 1 A o a q 
11-9-1 12-8-7 1 12-1 11-8 12-0-1 12-11-8 
DC1 11 I 4F 1 Fl AC1 o oa a 81 q 98 

DC2 .. 2 B R b r 
11-9-2 8-7 2 12-2 11-9 12-0-2 12-11-9 
DC2 12 7F 2 F2 B C2 R 09 b 82 r 99 

OC3 # J c s c s 
11-9-J 8-3 3 12-J 0-2 12-0-J 11-0-2 
TM 1J # 7B J FJ C CJ s E2 c 83 s A2 
OC4 $ 4 0 T d t 
9-8-4 11-8-J 4 12-4 0-3 12-0-4 11-0-J 
DC4 JC $ 5B 4 F4 OC4 T E3 d 84 t AJ 
NAK % 5 E u e u 
9-8-5 0-8-4 5 12-5 0-4 12-0-5 11-0-4 
NAK 30 % 6C 5 F5 E C5 u E4 e 85 u A4 
SYN & s F v f v 
9-2 12 s 12-6 0-5 12-0-S 11-0-5 
SYN J2 & 50 s FS F CS v E5 f 86 v A5 
ETB ' 7 G w g w 
0-9-6 8-5 7 12-7 0-6 12-0-7 11-0-S 
ETB 26 ' 70 7 F7 GC7 W ES g 87 w AS 
CAN ( 8 H x h x 
11-9-8 12-8-5 8 12-8 0-7 12-0-8 11-0-7 
CAN 18 ( 40 8 F8 H C8 x E7 h 88 x A7 
EM ) 9 I y i v 
11-9-8-1 11-8-5 9 12-9 0-8 12-0-9 11-0-8 
EM 19 ) 50 9 F9 I C9 y ES i 89 v AS 
SUB . : J z j z 
9-8-7 11-8-4 8-2 11-1 0-9 12-11-1 11-0-9 
SUB 3F . 5C : 7A J 01 z E9 j 91 z A9 
ESC + 

l1-8-6 
K [ k 

{12-0 0-9-7 12-8-6 11-2 12-8-2 12-11-2 
ESC 27 + 4E ; 5E K02 c 4A k 92 { co 
FS < L \ I I 

0-a-J 
I 

11-9-8-4 12-8-4 11-J 0-8-2 12-11-J 12-11 
IFS 1C 6B < 4C L DJ \ EO I 9J I 6A I 

GS - = M ] m 
}11-0 11-9-8-5 11 8-6 11-4 11-8-2 12-11-4 

IGS 10 - 60 = 7E M04 I 5A m 94 } DO 

RS > N A n -11-9-8-6 12-8-3 0-8-6 11-5 11-8-7 12-11-5 11-0-1 
IRS 1E 4B > 6E N05 ~ 5F n 95 - A1 
us I ? Q 0 DEL 
11-9-8-7 0-1 0-8-7 11-6 0-8-5 12-11-6 12-9-7 
IUS 1F I 61 ? 6F Q06 60 0 96 DEL 07 -

64-character ASCII 

95-character ASCII (does not include DEL) 

128-character ASCII 

r-1-Card Code 
11-8·2 

5A4--EBCOIC Code (Hexadecimal) 
I 
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FORTRAN DIAGNOSTICS B 

Diagnostic messages are issued by FORTRAN 5 during 
both compilation and execution to inform the user 
of errors in the source program, input data, or 
intermediate results. This appendix explains the 
content and format of the FORTRAN 5 diagnostic 
messages. 

COMPILE-TIME DIAGNOSTICS 
When an error is detected during compilatlon of the 
source program, a diagnostic message is issued 
itmnediately after the erroneous source line. The 
format of the diagnostics is: 

severity * message 

The severity indicator tells the consequences the 
error will have on further processing of the pro
gram. One of the following severity indlcators 
will accompany each error message: 

FATAL 

The program will not be executed. 

WARNING 

The error is severe, but the program will 
be executed. Although syntax is incorrect, 
the probable meaning of the source code is 
presumed. 

TRIVIAL 

ANSI 

MDEP 

A minor syntax error or omission was 
detected, or correct syntax was used but 
semantics were irregular. 

Usage does not conform to ANSI X3. 9 - 1978 
(FORTRAN 77) specification. Listed only if 
the ANSI list option is specified on the 
FTNS control statement. 

The line contains a use of a machine
dependent language feature. Listed only if 
the MD option is specified on the FTNS 
control statement. 

The compile-time diagnostics issued by FORTRAN 5 
are summarized in alphabetical order in table B-1. 
Ellipses, denoted by • •., are replaced by items 
from the relevant source statement. 

SPECIAL COMPILATION 
DIAGNOSTICS 
When a compilation is aborted or prematurely termi
nated for internal reasons, one or more of the 
messages shown in table B-2 are issued. This table 
also includes messages that appear only in the 
dayfile that are not caused by internal error. 
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CONTROL STATEMENT 
DIAGNOSTICS 

When errors are detected in the control statement 
portion of the program the message CONTROL STATEMENT 
ERRORS-- followed by one or more of the messages 
shown in table B-3 is issued. These messages only 
appear in the dayfile. 

COMPILER OUTPUT LISTING 
MESSAGES 
Compiler output listing messages are printed in the 
source listing. They may appear before, during, or 
after the reference map and object code listings, 
depending on the error condition. The message 
format is different than that of the standard error 
summary; each message is usually left-justified on 
the output page, and may be preceded by several 
blank lines, or may be printed at the top of a page. 

The compiler output listing messages are given in 
table B-4. 

EXECUTION DIAGNOSTICS 
Execution diagnostics are issued when an error 
occurs while a user program is running. The diag
nostics are printed on the source listing in one of 
the following formats: 

or 

or 

ERROR NUMBER x DETECTED BY routine 
AT ADDRESS y 

ERROR NUMBER x DETECTED BY routine 
CALLED FROM routine AT ADDRESS z 

ERROR NUMBER x DETECTED BY routine 
CALLED FROM routine AT LINE d 

where y and z are relative octal addresses, x is a 
decimal error number, and d is a decimal line 
number corresponding to a line number printed in 
the source listing. 

Table B-5 summarizes the execution diagnostics by 
error number. In table B-5, the letters under 
Class mean: 

F Fatal 

I Informative, nonfatal 

D Debug (diagnostic can be issued only when 
in debug mode) 

T Trace (diagnostic can be issued only when 
in trace mode). Trace mode is active when 
DB=TB is specified on the FORTRAN 5 compi
lation control Card. 

A = Always (diagnostic can always be issued) 
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When invalid data is entered through connected 
input, it can be reentered for formatted, list 
directed, or namelist read operations. Data that 
would otherwise produce error 78 (illegal data in 
field) or 79 (data overflow) causes this message to 
be displayed: 

dd ••• dd(-ERROR IN COL. nn, RETYPE RECORD FROM 
THIS FIELD 

where 

dd •• dd Is the data field right justified and 
blank filled, where the rightmost 
character is the one at which the error 
condition was detected. 

nn Is the column number, in decimal, of 
the character that caused the message. 

Data can then be reentered, starting at the field 
described and continuing through the end of the 
iolist. For formatted input, a field is defined by 
the last edit descriptor active when the error was 
detected; reentered data will be processed from the 
beginning of that descriptor. For list directed 
and namel ist input, a field is defined as the last 
iolist item active when the error was detected in 
the constant or repetition count; the reentered 
data will be processed from the beginning of the 
iolist item. 

TABLE B-1. COMPILE-TIME DIAGNOSTICS 

ANSI 

ANSI 

ANSI 

ANSI 

ANSI 

ANSI 

ANSI 

ANSI 

ANSI 

ANSI 

ANSI 

ANSI 

ANSI 

B-2 

Message 

••••• IS DEFINED TO BE INTRINSIC 

••••• IS NON-ANSI EDIT DESCRIPTOR 

7 CHARACTER SYMBOL ••••• IS NON-ANSI 

CHARACTER ARRAY REQUIRED FOR FORMAT 
SPECIFIER 

COMMON BLOCK NAME 
CANNOT BE ••••• 

COMMON .CAN BE PRESET IN BLOCK DATA ONLY 

COMPUTED GO TO INDEX MUST BE INTEGER 

DOUBLE PRECISION AND COMPLEX OPERANDS 
ARE MIXED 

FILE DECLARATION LIST NON-ANSI 

FUNCTION REFERENCE IN CONSTANT 
EXPRESSION 

HOLLERITH CONSTANT NON-ANSI 

I/O KEYWORD BUFL IS NON-ANSI 

LIST DIRECTED OUTPUT 
CANNOT END WITH COMMA 

Significance 

The FORTRAN 5 defined 
intrinsic function is not 
supported in ANSI FORTRAN. 

Nonstandard format specifi
cation. 

ANSI allows only 6 char
acters. 

Format must be contained in 
character array. 

Common block name used as 
another symbol name in a 
nonANSI manner (for example, 
as an entry point name or as 
an intrinsic function name.) 

ANSI allows COMMON to be 
preset in block data only. 

Index is of incorrect type. 

Cannot mix DOUBLE PRECISION 
and COMPLEX operands. 

ANSI does not p~rmit file 
declaration in the PROGRAM 
statement. 

ANSI does not allow function 
reference in constant 
expression. 

ANSI uses character data 
type. 

ANSI does not permit I/O 
keyword BUFL. 

ANSI does not permit comma 
at end of list directed 
output. 

Action 

Supply the function 
for portability. 

Replace format 
specification. 

Shorten symbol to 6 
characters or less. 

Use an array of char
acter type. 

Change the common 
block name or, when 
possible, the symbol 
name. 

Remove presetting of 
COMMON. 

Change GO TO index or 
declare it to be 
integer. 

Apply REAL function to 
DOUBLE PRECISION 
operand. 

Remove file list from 
PROGRAM statement. 

Remove function 
reference. 

Switch usage to 
character. 

Remove I/O keyword 
BUFL. 

Remove the trailing 
comma. 
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ANSI 

ANSI 

ANSI 

ANSI 

ANSI 

ANSI 

ANSI 

ANSI 

ANSI 

ANSI 

ANSI 

ANSI 

ANSI 

ANSI 

ANSI 

FATAL 

FATAL 
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TABLE B-1. COMPILE-TIME DIAGNOSTICS (Contd) 

Message 

MASK EXPRESSION NON-ANSI 

MULTIPLE ASSIGNMENT IS NON-ANSI 

NAMELIST I/O IS NON-ANSI 

OBJECT OF IF IS ILLEGAL DO TERMINATOR 

OCT/HEX DATA TYPE NOT DEFINED IN ANSI 

PAREN REPEAT LIST IS NOT PERMITTED 

RETURN IN MA IN PROGRAM -- ACTS AS END 

SEQUENCE MODE IS NON-ANSI 

STATEMENT FUNCTION ACTUAL ARGUMENT 
MUST AGREE IN TYPE WITH DUMMY ARGU
MENT 

STATEMENT FUNCTION DUMMY ARGUMENT 
CANNOT BE AN ARRAY 

STATEMENT IS NOT DEFINED IN ANSI 

SUBSCRIPT ••••• OF ••••• IS NOT TYPE 
INTEGER 

SUBSTRING EXPRESSION NOT INTEGER 

SYMBOLIC CONSTANT IN COMPLEX CONSTANT 
NOT ANSI 

TRANSFER INTO RANGE OF DO 

••••• EDIT DESCRIPTOR REQUIRES COUNT 

••••• EXPRESSION NOT CONSTANT, OR NOT 
EVALUATABLE 

Significance 

ANSI does not permit mask 
expressions. 

ANSI permits only one 
assignment per statement. 

ANSI does not permit 
NAMELIST I/O. 

A logical IF, used as the 
last statement in a DO loop, 
contains a nonstandard 
statement. 

ANSI does not permit octal 
or hexadecimal data type. 

Repeated item list is not 
provided in standard FORTRAN. 

RETURN is considered the END 
statement in main program. 

ANSI does not recognize SEQ 
format. 

ANSI requires that dummy and 
actual arguments to state
ment functions agree in 
type. 

Declaration of dummy argu
ment is invalid. 

ANSI does not recognize 
statement. 

ANSI requires integer 
subscripts. 

ANSI permits only integer 
substring expressions. 

Symbolic constant in complex 
constant is not allowed by 
ANSI. 

Cannot transfer into range 
of DO. 

Program will not execute 
without count. 

Expression, which must be a 
constant, will not reduce. 

Action 

Remove mask 
expression. 

Break assignment 
statement into two or 
more statements. 

Remove NAMELIST I/O. 

Change object of IF. 
Make the last state
ment in the loop a 
CONTINUE statement. 

Write ntmber as 
decimal. 

Remove paren repeat 
list. 

Change RETURN to END 
or STOP. 

Remove sequence num
bers and compile 
without SEQ param
eter. 

Change type decla
ration of dU1D.my or 
actual argument. 

Change declaration of 
dummy argtnnent or name 
of dummy argument. 

Correct statement. 

Assign subscript ex
pression to an integer 
variable and use the 
variable. 

Check substring ex
pression. 

Replace symbolic con
stant with constant. 

Rewrite loops to be 
closed. 

Supply a count for the 
edit descriptor. 

Rewrite statement. 
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FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

B-4 

TABLE B-1. COMPILE-TIME DIAGNOSTICS (Contd) 

Message 

••••• -- ILLEGAL TRANSFER TO INSIDE A 
CLOSED DO LOOP OR IF BLOCK 

•••••••••• I/O CONTROL ALREADY 
SPECIFIED FOR THIS STATEMENT 

••••• ••••• NOT I/O CONTROL KEYWORD 

••••• •••••NOT LEGAL I/O CONTROL 
KEYWORD FOR THIS STATEMENT 

••••• BLOCK IF(S) NOT TERMINATED 

••••• C$ IF(S) NOT TERMINATED 

••••• CANNOT HAVE ASSUMED CHARACTER 
LENGTH 

••••• CAUSES CHARACTER DECLARATION 
CONFLICT IN EQUIVALENCE GROUP 

••••• ILLEGAL EXTENSION OF COMMON 
BLOCK ORIGIN 

••••• ILLEGAL FIRST ELEMENT OF 
EXPRESSION 

••••• IN INPUT LIST IS ILLEGAL 

••••• IS IN BLANK COMMON -- DATA 
IGNORED 

••••• IS NOT DEFINED AS INTRINSIC 

••••• IS UNKNOWN C$ PARAMETER FOR ••••• 

• • • • • MUST BE DO CONTROL VARIABLE 

••••• MUST BE A DUMMY-ARG 

••••• MUST BE INTEGER CONSTANT 
EXPRESSION 

••••• OPERAND CANNOT BE CONVERTED TO 
TYPE ••••• 

Significance 

,/ 
To br~nch inside a DO loop, 
a branch must previously 
have been made out of the 
loop. Branching into an IF 
block is illegal. 

Duplication of I/O specifier 
is invalid. 

I/O control keyword not 
recognized. 

Valid I/O keyword but not 
for this statement. 

Missing ENDIF statement. 

Missing C$ ENDIF statement. 

Only symbolic constants and 
dumny arguments may have (*) 
length. 

Character declaration 
conflict encountered in 
EQUIVALENCE statement. 

The EQUIVALENCE statement 
has extended the common 
block origin backward. 

First element of expression 
found to be invalid. 

Constants and expressions 
cannot appear in input 
lists. 

Blank common variables must 
not be initialized. 

Name is not the name of a 
builtin intrinsic function. 

C$ parameter not recognized 
for this expression. 

Expression must be a 00 
control variable. 

Expression must be a 
dunmy-arg. 

Expression must be an 
integer constant. 

The operand cannot be 
converted to the type 
attempted. 

Action 

Revise program flow to 
remove invalid branch. 

Remove duplicate I/O 
specifier. 

~ikely to be a 
mtsspelled keyword. 
Correct it. 

Remove I/O control 
keyword. 

Insert ENDIF state
ment. 

Insert C$ ENDIF state
ment. 

Remove (*) length dec
larat.ion. 

Check declarations of 
equivalenced character 
variables. 

Check all EQUIVALENCE 
statements containing 
the specified 
variable. 

Correct first element 
of expression. 

Remove constant or 
expression. 

Remove blank common 
variables from DATA 
statement. 

Remove name or correct 
spelling. 

Correct C$ parameter 
or expression. 

Make expression a DO 
control variable. 

Make expression a 
dummy-arg. 

Make expression an 
integer constant. 

Check operand and 
type. 
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FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 
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TABLE B-1. COMPILE-TIME DIAGNOSTICS (Contd) 

Message 

••••• PREVIOUSLY USED IN EXECUTABLE 
OR CONFLICTING DECLARATIVE 

••••• REDEFINES A DO CONTROL INDEX 

••••• SUBSCRIPT OUTSIDE OF ARRAY 
BOUNDS 

••••• TOO HIGH -- SHORT LOOPS 
SELECTED 

3 BRANCH IF HAS ••••• EXPRESSION 

3 BRANCH IF MISSING LABEL 

ADJUSTABLE BOUND ••••• MUST BE 
DUMMY-ARG OR IN COMMON 

ADJUSTABLE DIMENSION BOUND ••••• IS 
NOT INTEGER 

ALTERNATE RETURN IS ILLEGAL IN A 
FUNCTION 

ARGUMENT COUNT ON ••••• EXCEEDS 500 

ARGUMENT COUNT ON ••••• MUST BE MORE 
THAN ONE 

ARGUMENT COUNT ON INTRINSIC ••••• IS 
WRONG 

ARGUMENT MODE ILLEGAL FOR GENERIC 
FUNCTION ••••• 

ARGUMENT MODE MUST AGREE WITH TYPE 
DEFINED FOR LIBRARY FUNCTION ••••• 

ARRAY •••• DIMENSION •••• -- DIMENSION 
BOUND EXPRESSION CONTAINS ILLEGAL 
OPERATION 

ARRAY •••• DIMENSION •••• -- DIMENSION 
BOUND EXPRESSION CONTAINS NON-VARIABLE 

ARRAY •••• DIMENSION •••• -- DIMENSION 
BOUND EXPRESSION CONTAINS ARRAY 
REFERENCE 

ARRAY ••••• DIMENSION ••••• -- LOWER 
BOUND EXCEEDS UPPER BOUND 

Significance 

Dummy argument on ENTRY 
statement had previous use 
that prohibits use as a 
dummy argument. 

Variable redefines a current 
DO index. 

Subscript must be inside of 
array bounds. 

Trip count~ lml+m31 or 
1m2+m31>zl1_1. 

3 branch IF expression must 
be integer, real, or 
boolean. 

Label required for 3 
branch IF. 

Variable used as a dimension 
bound must be a dummy-arg or 
in common. 

Adjustable dimension bound 
must be integer. 

Legal only in a subroutine. 

Too many arguments. 

Not enough arguments. 

Wrong nlUllber of arguments 
supplied for the intrinsic 
function. 

Improper argument type. 

Improper argument type. 

Illegal expression in 
DIMENSION declaration. 

Illegal expression in 
DIMENSION declaration. 

Array references in expres
sions are illegal when the 
expression appears in a 
DIMENSION statement. 

Lower bound must be less 
than or equal to upper 
bound. 

Action 

Correct the previous 
usage or change the 
name of the dummy 
argument. 

Change variable usage. 
Check equivalence 
declarations. 

Check subscript and 
dimension statement. 

Modify loop or 
select DO=LONG. 

Change type of expres
sion to integer, real, 
or boolean. 

Supply a label. 

Add variable to dummy
arg list or to common 
block. 

Declare adjustable 
dimension bound to be 
integer. 

Remove alternate 
return. 

Reduce number of 
arguments. 

Increase number of 
arguments. 

Check syntax of the 
intrinsic function. 

Check definition of 
function to determine 
correct argument type. 

Check definiti~n of 
function to determine 
correct argument type. 

Correct expression. 

Correct invalid vari
ables in expression. 

Remove all array 
references from 
expression. 

Correct dimension 
boundaries. 
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FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 

FATAL 
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TABLE B-1. COMPILE-TIME DIAGNOSTICS (Contd) 

Message 

ARRAY ••••• DIMENSION ••••• -- EXCEEDS 
2**23_1 

ARRAY ••••• DIMENSION BOUND ••••• NOT 
INTEGER 

ARRAY ••••• EXCEEDS 7 DIMENSIONS 

ARRAY • • • • • IN COMMON CANNOT HA VE 
ADJUSTABLE DIMENSION 

ARRAY ••••• IN PROGRAM CANNOT HAVE 
ADJUSTABLE DIMENSION 

ARRAY •••••MISSING SUBSCRIPT 

ARRAY SIZE EXCEEDS 2**23_1 

ARRAY ••••• SUBSCRIPT COUNT DOES NOT 
MATCH DIMENSION COUNT 

ARRAY DECLARATION FOR •••••MISSING 
RIGHT PAREN 

ASSUMED CHARACTER LENGTH ILLEGAL FOR 
IMPLICIT 

ASSUMED SIZE ARRAY ••••• NOT ALLOWED IN 
I/O LIST 

ASSUMED SIZE ARRAY NOT PERMITTED IN 
NAMELIST 

ASSUMED SIZE CAN ONLY BE ON LAST UPPER 
BOUND 

ASSUMED SIZE OR ADJUSTABLE ARRAY 
MUST BE DUMMY-ARG 

BUFFER DIRECTION SPECIFIER MUST BE IN 
OR OUT 

BUFFER I/O ADDRESS CANNOT BE CHARACTER 

BUFFER I/O ADDRESS CANNOT BE 

BUFFER I/O LWA MUST BE GREATER THAN OR 
EQUAL TO FWA 

BUFFER I/O PARITY SPECIFIER MUST BE 
INTEGER CONSTANT OR VARIABLE 

Significance 

Dimension value too large. 

Dimension bounds must be 
integer. 

Too many dimensions. 

Arrays in common must have 
explicit bounds. 

Arrays in PROGRAM program 
unit must have explicit 
bounds. 

Subscript required to refer
ence an array element. 

Array too large. 

Wrong number of subscripts 
supplied. The number of 
subscripts in an array 
reference must equal the 
nunber specified in the 
DIMENSION statement. 

Right parenthesis missing. 

Length must be declared in 
the IMPLICIT statement. 

Assumed size array must have 
a subscript when appearing 
in an I/O list. 

Assumed size array must be 
subscripted when it appears 
in a namelist. 

Assumed size is not last 
upper bound. 

Assumed size or adjustable 
array is not dummy-arg. 

BUFFER statement incorrect; 
correct form is BUFFER IN or 
BUFFER OUT. 

Buffer I/O address must not 
be character. 

Buffer I/O address is not 
recognized. 

Last-word-address must be 
greater than or equal to 
first-word-address. 

Buffer I/O parity specifier 
not recognized. 

Action 

Reduce dimension size. 

Declare dimension 
bound to be integer. 

Reduce number of 
dimensions. 

Correct dimension 
descriptor. 

Correct dimension 
descriptor. 

Supply subscript. 

Reduce size of array. 

Check the number of 
subscripts on the 
DIMENSION statement. 

Supply right paren
thesis. 

Declare character 
length. 

Specify a subscript. 

Specify a subscript. 

Declare size when not 
last upper bound. 

Make assumed size or 
adj us table array 
dwmny-arg. 

Make BUFFER statement: 
BUFFERIN or BUFFEROUT. 

Change Buffer I/O 
address. 

Correct Buffer I/O 
address. 

Correct word-address 
boundaries. 

Correct Buffer I/O 
parity specifier. 
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TABLE B-1. COMPILE-TIME DIAGNOSTICS (Contd) 

Message 

BUFFER I/O PARITY INDICATOR VALUE MUST 
BE ZERO OR 1 

BUFFER LENGTH FOR FILE ••••• EXCEEDS 
360000B -- DEFINITION IGNORED 

C$ IF EXPRESSION MUST BE LOGICAL 

C$ ••••• LABEL ••••• DIFFERENT FROM C$ 
IF LABEL 

CALL STATEMENT MISSING ROUTINE NAME 

CHARACTER AND OTHER TYPE OPERANDS MAY 
NOT BE MIXED 

CHARACTER DECLARATION CONFLICT EXISTS 
IN COMMON BLOCK••••• 

CHARACTER LENGTH GREATER THAN 2**15_1 

CHAR LENGTII NOT POSITIVE CONSTANT, 
(POSITIVE CONSTANT EXPRESSION) OR (*) 

CHARACTER LENGTH ZERO ILLEGAL 

CHARACTER LENGTHS OF ENTRY ••••• AND 
FUNCTION CANNOT DISAGREE 

CHARACTER OPERAND • • • • • USED WITII 
OPERATOR ••••• 

COMMA BEFORE AN I/O LIST IS ALLOWED 
ONLY ON SHORT FORM READ OR PRINT 
STATEMENT 

COMMA OR E.o.s. MUST FOLLOW LEVEL LIST 
NAME 

COMMON BLOCK • • • • • CANNOT BE DECLARED 
LEVEL 0 

COMMON BLOCK 
LENGTH 1310 71 

EXCEEDS MAX BLOCK 

COMMON BLOCK ••••• EXCEEDS MAX LCM=G 
BLOCK LENGTH 1048568 

COMMON ELEMENT ••••• MAY NOT APPEAR IN 
SAVE 

Significance 

Buffer I/O parity indicator 
not zero or 1. 

Buffer length too long. 

C$ IF expression is not type 
logical. 

Label on C$ IF does not 
match C$ ENDIF or C$ ELSE 
label. 

The correct form is CALL 
routine-name (parameter 
list). 

Character operands cannot be 
mixed with non-character 
operands. 

Common block contains 
character and non-character 
entities. 

Character variable too long. 

The length on a CHARACTER or 
type declaration was nega
tive or zero. 

Length must be at least 1. 

Character lengths of entry 
and function disagree. 

Operation illegal for char
acter variable. 

The comma before the I/O 
list is not allowed here. 

Comma or end of statement 
expected; statement contains 
extraneous information. 

Wrong level declared for 
this block. 

Common block too large. 

Common block too large. 

Names of entities in a 
common block may not appear 
in the SAVE statement. 

Action 

Make Buffer I/O parity 
indicator zero or 1. 

Reduce buffer length. 

Make expression type 
logical. 

Make labels identical. 

Insert routine name 
between CALL keyword 
and parameter list. 

Correct operands. 

Make all common block 
members either type 
character or type non
character. 

Shorten character 
variable. 

Correct the length 
specification. 

Correct character 
length value. 

Correct disagreement. 

Correct conflict. 

Remove comma. 

Correct statement. 

Declare correct level. 

Break common block 
into two or more 
common blocks. 

Break common block 
into two or more 
common blocks. 

Correct the SAVE 
statement. 
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TABLE B-1. COMPILE-TIME DIAGNOSTICS (Contd) 

Message 

CONCATENATION OF ASSUMED LENGTH 
VARIABLE NOT ALLOWED HERE 

CONFLICT IN EQUIVALENCE SPECIFICATION 
FOR ••••• 

CONSTANT CANNOT BE CONVERTED 

CONSTANT DIVIDE BY ZERO -- RESULTS SET 
TO INFINITE 

DATA INTO • • • • • IS ILLEGAL 

DATA VARIABLE LIST CONTAINS ••••• 

DECIMAL POINT IS NOT SPECIFIED FOR THE 
EDIT DESCRIPTOR AT ••••• 

DECIMAL POINT REQUIRED IN EDIT 
DESCRIPTOR AT ••••• 

DIMENSION ON ••••• IGNORED -- PRIOR 
DIMENSION RETAINED 

DIRECT ACCESS I/O CANNOT BE FREE FORMAT 

DIRECT ACCESS I/O CANNOT BE NAMELIST 

DIRECT ACCESS I/O CANNOT SPECIFY END 

DO • • • • • PARAMETER CANNOT BE ••••• 

DO-IMPLIED LOOPS IN DATA MUST BE 
INTEGER 

DO INDEX ••••• MUST BE SIMPLE VARIABLE 

DO INDEX CANNOT BE ••••• 

DO LOOP ••••• CONTAINS UNCLOSED IF 
BLOCK 

DO LOOP • • • • • MUST TERMINATE WITHIN IF 
BLOCK 

DO LOOP • • • • • NOT TERMINATED BEFORE END 
OF PROGRAM 

Significance 

Assumed length variable can
not be concatenated in this 
circumstance. 

Indicated EQUIVALENCE is 
inconsistent with previous· 
EQUIVALENCE. 

Constant contains syntax 
error. 

Division by zero is an 
undefined operation. 

DATA statement attempts to 
initialize something which 
cannot be initialized, such 
as a formal parameter. 

DATA variable list contains 
a constant or an expression. 

Decimal point is invalid in 
this circumstance. 

Decimal point required. 

A dimension was specified 
more than once; first decla
ration is used. 

FORMAT specification needed. 

FORMAT specification needed. 

END option is illegal. 

Type of the DO parameter is 
invalid. 

DO-implied loops are 
required to be integer. 

DO index is required to be a 
simple variable. 

Type of DO index is invalid. 

Entire IF block must be 
within the range of the DO 
loop. 

Entire DO loop must be 
within the range of the IF 
block. 

DO loop terminator missing. 

Action 

Do not concatenate 
variable here. 

Check all EQUIVALENCE 
statements containing 
the specified variable. 

Correct syntax error 
in constant. 

Correct division error. 

Correct DATA statement. 

Correct DATA statement. 

Remove decimal point. 

Supply decimal point. 

Eliminate second 
declaration. 

Replace * with format 
specification. 

Replace namelist name 
with format specifi
cation. 

Remove END= specifier 
from I/O statement. 

Change the type of 
the parameter. 

Make DO-implied loops 
integer. 

Make DO index a simple 
variable. 

Change the type of the 
DO index. 

Make IF block within 
range of DO loop. 

Make DO loop within 

range of IF block. 

Add DO terminator 
statement nu:nber where 
appropriate. 
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TABLE B-1. COMPILE-TIME DIAGNOSTICS (Contd) 

Message 

DO LOOP ••••• PREVIOUSLY DEFINED -
ILLEGAL NESTING 

DO LOOP INCREMENT MAY NOT BE ZERO 

D OR M FIELD NOT SPECIFIED 
FOR EDIT DESCRIPTOR AT ••••• 

DUMMY-ARG FUNCTION ••••• CANNOT 
HAVE ASSUMED CHARACTER LENGTH 

DUMMY ARGUMENT • • • • • CAN OCCUR ONLY 
ONCE IN ••••• DEFINITION 

DUMMY ARGUMENT • • • • • CANNOT BE 
EQUIVALENCED 

DUMMY ARGUMENT ••••• MAY NOT APPEAR IN 
SAVE 

DUMMY ARGUMENT • • • • • MUST BEGIN WITH 
LETTER OR STAR 

E.o.s. BEFORE END OF HOLLERITH COUNT 

EDIT DESCRIPTOR MISSING AT ••••• 

ELSEIF EXPRESSION MUST BE LOGICAL 

ELSEIF REQUIRES THEN 

EMPTY COMMON BLOCK ••••• 

END LINE ABSENT 

END OR ERR REQUIRES STATEMENT LABEL 

ENTRY INSIDE DO LOOP OR IF BLOCK IS 
ILLEGAL 

EQUAL SIGN MUST BE FOLLOWED BY NAME, 
NUMBER OR SLASH 

EQUIVALENCED ARRAY ••••• HAS SUBSCRIPT 
LESS THAN DIMENSION LOWER BOUND 

EQUIVALENCED ARRAY ••••• HAS SUBSCRIPT 
WHICH EXCEEDS DIMENSION BOUND 

Significance 

The label was previously 
used. 

DO loop increment is 
required to be nonzero. 

Edit descriptor of form 
Fw. was encountered. 

Dummy-arg function has 
assuned character length. 

Dummy argument previously 
defined in current statement 
function. 

Dummy argument must not 
appear in EQUIVALENCE 
statement. 

Dummy argument must not 
appear in SAVE statement. 

Dummy argument must begin 
with a letter or star. 

Premature end of statement 
encountered. 

Error in FORMAT statement. 

ELSEIF expression is not 
type logical. 

THEN is missing from ELSEIF 
construct. 

Common block contains no 
elements. 

END statement must be last 
statement in source deck. 

The END= or ERR= in a READ 
statement must be followed 
by the label number of an 
executable statement. 

Illegal entry into range of 
DO loop or IF block. 

Equal sign required to be 
followed by a name, number, 
or a slash. 

Subscript must be greater 
than or equal to lower 
bound specified in the 
DIMENSION statement. 

Subscript must be less than 
or equal to upper bound 
specified in DIMENSION. 

Action 

Choose a new statement 
number for the DO. 

Provide nonzero incre
ment. 

Add the m or d field to 
the edit descriptor. 

Specify length of 
character dummy-arg. 

Remove excess dummy 
argument. 

Remove dummy argument 
from EQUIVALENCE 
statement. 

Remove dummy argunent 
from SAVE statement. 

Correct dummy argu
ment. 

Check for incqrrect 
hollerith count. 

Supply edit 
descriptor. 

Make ELSEIF expression 
type logical. 

Add THEN where appro
priate. 

Remove COMMON state
ment or add variable 
list. 

Add END statement. 

Provide statement 
label. 

Remove ENTRY or 
rewrite loop or block. 

Correct expression 
after equal sign. 

Change subscript or 
dimension. 

Change subscript or 
DIMENSION statement. 
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TABLE B-1. COMPILE-TIME DIAGNOSTICS (Contd) . 

EXCESS LEFT PAREN IN I/O LIST 

EXCESS LEFT PAREN IN I/O LIST ITEM 
SUBSCRIPT 

EXCESS RIGHT PAREN IN I/O LIST 

EXCESS SUBSCRIPTS ON EQUIVALENCE 
VARIABLE ••••• 

EXECUTABLE STATEMENT ILLEGAL IN BLOCK 
DATA SUBPROGRAM 

EXPECTED C$ DIRECTIVE LABEL --
FOUND ••••• 

EXPECTED C$ PARAMETER -- FOUND ••••• 

EXPECTED COMMA -- FOUND ••••• 

EXPECTED COMMA AFTER COUNT 
FOUND ••••• 

EXPECTED COMMA AFTER FORMAT 
SPECIFIER -- FOUND ••••• 

EXPECTED COMMA OR RIGHT PAREN 
FOUND ••••• 

EXPECTED COMMA OR SLASH FOUND 

EXPECTED DO CONTROL INDEX 
FOUND •••• 

EXPECTED E.O.S. -- FOUND ••••• 

EXPECTED E.o.s. -- FOUND AND 
IGNORED ••••• 

EXPECTED EQUAL SIGN -- FOUND 

EXPECTED FORMAT SPECIFIER 
FOUND ••••• 

EXPECTED FILE NAME, FOUND ••••• 

EXPECTED INTRINSIC FUNCTION NAME 
FOUND ••••• 

EXPECTED LEFT PAREN -- FOUND ••••• 

EXPECTED LEFT PAREN BEFORE COUNT --
FOUND ••••• 

EXPECTED LEFT PAREN FOR AN ARGUMENT 
LIST FOUND ••••• 

~ ~ -- ~ 1:.i - - ·- - -
.:J.L~l1LL.L\::C1llCt! 

Too many left parens. 

Too many left parens. 

Too many right parens. 

EQUIVALENCE variable has 
more subscripts than de
clared in DIMENSION. 

Illegal executable sta'te
ments in block data 
subprogram. 

C$ directive label expected. 

C$ parameter expected. 

Comma expected. 

Comma after count expected. 

Comma after format specifier 
expected. 

Comma or right paren 
expected. 

Comma or slash expected. 

Syntax error in DO 
statement. 

Extraneous information 
follows a legal statement. 

End of statement expected. 

Equal sign expected. 

Format specifier expected. 

File name expected. 

Intrinsic function name 
expected. 

Left parenthesis expected. 

Left parenthesis before 
count expected. 

Left parenthesis for an 
argtnnent list expected. 

Ac Liou 

Remove excess paren(s). 

Remove excess paren(s). 

Remove excess paren(s). 

Change subscripts or 
DIMENSION statement. 

Remove executable 
statements. 

Check C$ directive 
keyword specification. 

Check C$ directive 
keyword specification. 

Check syntax of state
ment. 

Check syntax of state
ment. 

Check syntax of state
ment. 

Check syntax of state
ment. 

Check syntax of state
ment. 

Check syntax of DO 
statement. 

Remove extra informa
tion. 

Check syntax of state
ment. 

Check syntax of state
ment. 

Check format statement. 

Correct statement. 

Check intrinsic state
ment. 

Check syntax of state
ment. 

Check syntax of state
ment. 

Check syntax of state
ment. 
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TABLE B-1. COMPILE-TIME DIAGNOSTICS (Contd) 

Message 

EXPECTED LEFT PAREN OR PERIOD -
FOUND ••••• 

EXPECTED NAME -- FOUND 

EXPECTED RANGE INDICATOR -- FOUND 

EXPECTED RIGHT PAREN -- FOUND ••••• 

EXPECTED RIGHT PAREN AFTER STRING 
ADDRESS -- FOUND ••••• 

EXPECTED RIGHT PAREN OR COMMA --
FOUND ••••• 

EXPECTED SLASH -- FOUND ••••• 

EXPECTED SYMBOL -- FOUND 
STATEMENT SCAN STOPPED 

EXPECTED VARIABLE OR COMMON BLOCK 
NAME -- FOUND ••••• 

EXPONENT FIELD ON EDIT DESCRIPTOR AT 
••••• IS ZERO OR NOT SPECIFIED 

EXPRESSION TOO COMPLICATED -- SCAN 
STOPPED AT ••••• 

EXTERNAL UNIT SPECIFIER NOT INTEGER 
EXPRESSION 

EXTRA CHARACTERS •••• AFTER UNIT 
SPECIFIER IGNORED 

EXTRANEOUS NUMERIC FIELD IN EDIT 
DESCRIPTOR AT ••••• 

FIELD WIDTH NOT SPECIFIED FOR EDIT 
DESCRIPTOR AT •••• 

FIELD WIDTH OF EDIT DESCRIPTOR AT 
IS ZERO OR NOT SPECIFIED 

FILE ••••• PREVIOUSLY DEFINED -
IGNORED 

FILE • • • • • NOT DEFINED -- DEFINITION 
IGNORED 

FORMAT SPECIFIER ••••• IS NAMELIST NAME 

Significance 

Left parenthesis or period 
expected. 

Name ex pee ted • 

Range indicator expected. 

Right parenthesis expected. 

Right parenthesis after 
string address expected. 

Right parenthesis or comma 
expected. 

Slash expected. 

Symbol expected; scan of 
statement stopped. 

Common block name, enclosed 
in slashes, must follow 
COMMON keyword for named 
common blocks. A variable 
list must follow COMMON key
word for blank common. 

Exponent field is invalid. 

Expression too complicated; 
scan stopped • 

External unit specifier must 
be integer expression. 

Extraneotis information 
follows a legal unit 
specifier. 

Invalid numeric field in 
edit descriptor. 

Field width required. 

Field width is invalid. 

File already defined. 

File is not defined. 

Format specifier cannot be 
NAMELIST name. 

Action 

Check syntax of state
ment. 

Correct statement. 

Correct statement. 

Check syntax of state-
ment. 

Check syntax of state-
ment. 

Check syntax of state-
ment. 

Check syntax of state-
ment. 

Check syntax of state-
ment. 

Correct statement. 

Correct exponent field. 

Simplify expression 
using two or more 
statements. 

Make external unit 
specifier integer ex
pression. 

Remove extra char
acters. 

Remove extra numeric 
field. 

Supply field width. 

Correct field width. 

Self-explanatory. 

Define file. 

Correct format speci
fier. 
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TABLE B-1. COMPILE-TIME DIAGNOSTICS (Contd) 

Message 

FORMAT LABEL PREVIOUSLY REFERENCED AS 
CONTROL STATEMENT LABEL 

FORMAT LABEL PREVIOUSLY REFERENCED AS 
DO STATEMENT LABEL 

FORMAT MUST HAVE STATEMENT LABEL 

FUNCTION ENTRY ••••• MAY NOT BE TYPE 
CHARACTER 

FUNCTION ENTRY ••••• MUST BE TYPE 
CHARACTER 

FUNCTION NAME OR ENTRY OF TYPE 
WAS NOT ASSIGNED A VALUE 

FUNCTION REQUIRES EXPLICIT NULL 
ARGUMENT LIST 

GROUP NAME ••••• PREVIOUSLY DEFINED 

HEADER CARD NOT FIRST STATEMENT 
IGNORED 

I/O CONTROL KEYWORD,,,,, •••••MUST BE 
POSITIVE INTEGER EXPRESSION 

I/O CONTROL KEYWORD PARAMETER 
••••• CANNOT BE ••••• 

I/O CONTROL KEYWORD PARAMETER 
••••• MUST BE TYPE ••••• 

ILL-FORMED COMPLEX CONSTANT 

ILLEGAL BLOCK IF STRUCTURE 

ILLEGAL BLOCK NAME IN COMMON STATEMENT 

ILLEGAL BUFFER LENGTH FOR FILE 
-- DEFINITION IGNORED 

~ion;,.:; ,...OT"U'~.0 - .... b ................ __ .... __ 

Label being referenced or 
defined as a format label 
was previously referenced as 
a control statement label. 

Label being referenced or 
defined as a format label 
was previously referenced as 
a DO statement label. 

Format is required to have 
statement label. 

Function entry must not be 
type character. 

All entries in a character 
fWlction must be of type 
character. 

The function name or entry 
must be assigned a value 
within the function. 

A null arg\.Dllent list is a 
left parenthesis followed 
immediately by a right 
parenthesis. 

The group name appears 
twice in the same NAME-LIST 
statement or in a previou~ 

NAMELIST statement. 

PROGRAM, SUBROUTINE, BLOCK 
DATA, or FUNCTION must be 
the first statement of a 
program. 

I/O control keyword is 
required to be positive 
integer expression. 

I/O control keyword param
eter is invalid. 

I/O control keyword param
eter is wrong type. 

Complex constant invalid. 

ELSEIF, ELSE, or ENDIF 
appears, but is not 
associated with a block IF. 

Block name in COMMON 
statement illegal. 

Buffer length invalid. 

Action 

Check all references 
to the label in 
question for consis
tent usage. 

Check all references 
to the label in 
question for consis
tent usage. 

Provide a unique 
statement label for 
each FORMAT statement. 

Make function entry 
noncharac ter. 

Make function entry 
type character. 

Assign a value to the 
fWlction name or entry 
within the function. 

Provide null arg\.Dllent 
list after the func
tion name in the 
function reference. 

Check for duplicate 
name-list group names. 

Correct first state
ment of program. 

Make I/O keyword posi
tive expression. 

Correct I/O control 
keyword parameter. 

Correct I/O control 
keyword parameter 
type. 

Correct complex con-
stant. 

Check IF block 
nesting. 

Correct block name. 

Redefine buffer 
length. 
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TABLE B-1. COMPILE-TIME DIAGNOSTICS (Contd) 

Message 

ILLEGAL CHARACTER COUNT 

ILLEGAL CONSTANT FOLLOWING + OR -

ILLEGAL EXPLICIT LEVEL DECLARATION FOR 
COMMON MEMBER NAME ••••• 

ILLEGAL FORM OF EXPONENT ••••• 

ILLEGAL FORMAT SPECIFIER ••••• 

ILLEGAL IF BLOCK NESTING WITH DO 
LOOP ••••• 

ILLEGAL IF STATEMENT -- OBJECT MISSING 

ILLEGAL NESTING OF DO LOOPS 

ILLEGAL OBJECT OF IF -- TROUBLE STARTED 
AT ••••• 

ILLEGAL OBJECT OF LOGICAL IF 

ILLEGAL RANGE -- ••••• NOT LESS THAN 
••••• -- TRUNCATED 

ILLEGAL RECORD LENGTH FOR FILE 
-- DEFINITION IGNORED 

ILLEGAL REFERENCE TO LABEL ••••• 
DEFINED ON NON-EXECUTABLE STATEMENT 

ILLEGAL REFERENCE TO STATEMENT 
LABEL • • • • • AS A FORMAT 

ILLEGAL REPEAT CONSTANT 

ILLEGAL SEPARATOR FOLLOWING DATA 
CONSTANT 

ILLEGAL TRANSFER INTO RANGE OF DO 

ILLEGAL TRANSFER TO •••••FORMAT 

ILLEGAL USE OF ASSIGNMENT OPERATOR 

Significance 

Character count for ENCODE 
or DECODE must be integer 
constant or simple integer 
variable. 

+ or - is followed by an 
illegal constant. 

Explicit level declaration 
for a common member name is 
illegal. 

Exponent is invalid. 

Format specifier must be a 
legal statement label. 

Range of the IF block must 
be within the range of the 
DO loop. 

End of statement encountered 
before finding object of IF. 

The range of an inner DO 
must be within the range of 
an outer DO. 

Object of IF illegal. 

Improper statement type, 
used as true part of a 
logical IF. The object must 
be an executable statement. 
It cannot be a logical IF, 
DO, block IF, ELSEIF, ENDIF, 
ELSE, or END. 

Range is illegal. 

Record length invalid. 

The label specifies a non
executable statement. 

The label referencing a 
FORMAT statement appears on 
an executable statement. 

Error in DATA statement. 

The legal separators 
are ) , I, or • 

The indicated statement 
branches into a DO loop. 

FORMAT statements cannot be 
the objects of transfers. 

Equal sign used improperly. 

Action 

Correct character 
count. 

Correct illegal con
stant. 

Correct explicit level 
declaration. 

Correct form of 
exponent. 

Correct format speci
fier. 

Make range of IF block 
within range of DO 
loop. 

Correct the IF state
ment. 

Restructure DO loops. 

Correct object of IF. 

Correct object of 
logical IF. 

Correct range. 

Redefine record length 
of file. 

Correct reference to 
label. 

Correct reference to 
statement label. 

Correct DATA state
ment. 

Replace with legal 
separator. 

Check transfer into DO 
loop range. 

Correct illegal 
transfer. 

Correct use of equal 
sign. 
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TABLE B-1. COMPILE-TIME DIAGNOSTICS (Contd) 

Message 

ILLEGAL USE OF ENTRY 

ILLEGAL USE OF NAMELIST GROUP 
NAME ••••• 

ILLEGAL USE OF OPERATOR/OPERAND 

ILLEGAL USE OF PARAMETER 

IMPLICIT MUST BE FOLLOWED BY A TYPE 
INDICATOR 

IMPLICIT STATEMENT MUST OCCUR BEFORE 
DECLARATIVE STATEMENTS 

IMPLIED LOOP NOT TERMINATED 

IMPLIED I/O UNIT SPECIFIER NOT ALLOWED 
FOR THIS STATEMENT 

INITIAL LEFT PAREN MISSING 

INQUIRE CANNOT SPECIFY BOTH UNIT AND 
FILE 

INQUIRE MUST SPECIFY UNIT OR FILE 

INTEGER 0, 1, 2 OR 3 MUST FOLLOW LEVEL 

INTERNAL FILE I/O CANNOT BE FREE FORMAT 

INTERNAL FILE I/O CANNOT BE NAMELIST 

INTERNAL FILE REQUIRES A FORMAT 

INTERNAL FILE WITHOUT FORMAT OR MISSING 
COMMA BEFORE I/O LIST 

INTERNAL UNIT SPECIFIER CANNOT BE 

INTERNAL UNIT SPECIFIER CANNOT BE 
ASSUMED SIZE ARRAY 

INTERNAL UNIT SPECIFIER NOT ALLOWED FOR 
THIS STATEMENT 

INTRINSIC FUNCTION •••••NOT ALLOWED AS 
ACTUAL ARGUMENT 

Significance 

Entry name used improperly. 

Use of NAMELIST group name 
is invalid. 

Use of operator/operand is 
invalid. 

Use of parameter is invalid. 

Type information omitted. 

IMPLICIT must be the first 
statement after the PROGRAM 
statement. 

Implied loop must be 
terminated. 

Unit specifier must be 
explicit. 

The initial left· parenthesis 
is missing. 

Either a file name or a unit 
specifier must be specified 
in an INQUIRE statement. 

INQUIRE statement is 
required to specify a file 
name or a unit specifier. 

0, 1, 2 or 3 are required 
to follow LEVEL in a LEVEL 
statement. 

Internal files are not 
compatible with free format. 

Interval file I/O must not 
be NAMELIST. 

The internal file must have 
a format. 

Internal file must have 
format or comma missing 
before I/O list. 

Illegal use of internal unit 
specifier. 

Internal unit specifier must 
not be assumed size array. 

Internal unit specifier 
invalid in this context. 

INTRINSIC function is not 
allowed as actual argument. 

Action 

Correct use of entry 
name. 

Correct use of 
NAMELIST group name. 

Correct use of 
operator/operand. 

Use valid parameter. 

Provide a type key
word, such as INTEGER 
or REAL. 

Move the IMPLICIT 
statement. 

Check statement for 
syntax errors. 

Explicitly specify I/O 
unit specifier. 

Provide left paren
thesis. 

Specify elther unit or 
file. 

Specify either unit or 
file. 

Correct LEVEL state
ment. 

Change unit on format 
specifier. 

Check NAMELIST. 

Provide format for 
internal file. 

Provide format for 
internal file or place 
comma before I/O list. 

Correct illegal use. 

Specify size array. 

Check statement. 

Rempve intrinsic 
function name from 
argument list. 
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TABLE B-1. COMPILE-TIME DIAGNOSTICS (Contd) 

Message 

INTRINSIC LEN MUST NOT APPEAR IN 
PARAMETER CONSTANT EXPRESSION 

INVALID FORM INVOLVING THE USE OF A 
COMMA OR REDUNDANT PARENS 

INVALID STATEMENT LABEL 

LEFT SIDE OF EQUAL SIGN IS ILLEGAL 

LENGTH OF CHARACTER FORMAT SPECIFIER 
MUST BE GREATER THAN 1 

LEVEL 3 NAME • • • • • MAY NOT OCCUR IN 
THIS STATEMENT 

LOCF ARGUMENT MUST NOT BE ••••• 

LOGICAL IF EXPRESSION MUST BE LOGICAL 

LOGICAL IF MUST NOT BE OBJECT OF 
LOGICAL IF 

MAGNITUDE OF SUBSCRIPT ••••• OF ••••• 
EXCEEDS 2**23_1 

MISSING COMMA AT 

MISSING LEFT PAREN AT ••••• 

MISSING NAME IN LEVEL LIST 

MISSING SLASH ON GROUP NAME 

MISSING SUBSCRIPTS SET TO LOWER BOUND 
FOR EQUIVALENCE VARIABLE ••••• 

MORE THAN 7 SUBSCRIPTS 

MULITPLE DECIMAL POINT IN EDIT 
DESCRIPTOR AT ••••• 

MULTIPLE DEFINITION OF CURRENT FORMAT 
LABEL 

MULTIPLE OCCURRENCES OF DUMMY 
ARGUMENT ••••• 

MULTIPLY DEFINED STATEMENT LABEL ••••• 

Significance 

LEN intrinsic appears in 
PARAMETER statement. 

Parenthesized form with 
comma(s) in error. May be 
badly formed complex con
stant or I/0 list with 
redundant parentheses. 

The statement label is 
invalid. 

Left side of equal sign 
illegal. 

The length of the character 
format specifier must be 
greater than 1. 

Level 3 data cannot be used 
in expressions. 

LOCF argument must be a 
variable. 

Logical IF expression is 
required to be logical. 

Logical IF cannot be object 
of logical IF. 

Subscript too large or too 
small. 

Comma is missing in state
ment. 

Left paren is missing in 
statement. 

Name missing in LEVEL list. 

Group name must be enclosed 
by slashes. 

EQUIVALENCE variable con
tains fewer subscripts than 
declared dimension. 

Too many subscripts. 

Too many decimal points. 

Format label previously 
defined. 

Dummy argument occurs more 
than once in dummy-arg list. 

The same statement label 
appears on more than one 
statement. 

Action 

Rewrite statement. 

Correct use of comma 
or remove redundant 
parentheses. 

Correct statement 
label. 

Correct left side of 
equal sign. 

Correct length of 
character format 
specifier. 

Correct use of level 3 
data. 

Make LOCF a variable. 

Make logical IF ex
press ion logical. 

Correct object of 
logical IF. 

Correct subscript. 

Provide comma in 
proper place. 

Provide left paren in 
proper place. 

Insert missing name. 

Provide slashes on 
group name. 

Check declaration of 
the EQUIVALENCE vari
able. 

Reduce number of sub
scripts. 

Remove extra decimal 
points. 

Check FORMAT state
ments for duplicate 
labels. 

Remove multiple occur
rences of dummy argu
ments. 

Change duplicate 
labels. 
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TABLE B-1. COMPILE-TIME DIAGNOSTICS (Contd) 

Message 

NAME EXCEEDS 7 CHARACTERS -- TRUNCATED 
TO ••••• 

NAME ••••• IN DATA CONSTANT LIST MUST 
BE PARAMETER 

NESTING OF REPEAT COUNT IN DATA 
CONSTANT LIST IS ILLEGAL 

NO DIMENSION FOUND FOR EQUIVALENCE 
VARIABLE ••••• 

NO PREVIOUS C$ IF DIRECTIVE 

NON-DUMMY ARGUMENT • • • • • CANNOT BE 
LEVELED 

NON-NULL LABEL FIELD ON CONTINUATION 
LINE 

OBJECT OF GO TO MISSING 

OBJECT OF GO TO ••••• DID NOT APPEAR IN 
ASSIGN STATEMENT 

ONLY ONE C$ ELSE ALLOWED IN C$ IF GROUP 

ONLY 9 PAREN LEVELS ALLOWED 

ONLY 19 CONTINUATION LINES ARE 
PERMITTED 

ONLY 500 DUMMY ARGUMENTS ARE 
PERMITTED -- EXCESS IGNORED 

ONLY 500 COMMON BLOCKS ARE PERMITTED 

ONLY LIST DIRECTED OUTPUT STATEMENTS 
MAY END WITH A COMMA 

OPERAND HAS MODE NOT ALLOWED IN THIS 
CONTEXT 

OPERAND OF II OPERATOR MUST BE TYPE 
CHARACTER 

OPERAND OF ** OPERATOR MUST NOT BE 
TYPE CHARACTER 

OPERAND TO ** OPERATOR MUST NOT BE 
LOGICAL 

Significance 

Names must be unique within 
7 characters. 

Name must be parameter. 

Nesting of repeat count ln 
data constant list is not 
allowed. 

Dimension of equivalence 
variable missing. 

C$ ELSE or ENDIF must be 
preceded by a C$ IF. 

Leveled name must be a 
dummy-arg or in common. 

Columns 1 through 5 are not 
on continuatl.on line. 

The GO TO does not specify 
an existing statement label. 

Object of GO TO must appear 
in ASSIGN statement. 

More than one C$ ELSE in C$ 
IF group. 

Too many parenthesis levels 
in FORMAT statement. 

Too.many continuation lines. 

Total number of unique dummy 
arguments in the FUNCTION or 
SUBROUTINE statement and in 
all associated ENTRY state
ments exceed the allowed 
number. 

Too many common blocks. 

Extraneous comma found. 

Wrong mode for this 
situation. 

Operand is required to be 
type character. 

Exponentiation cannot be 
performed using character 
operands. 

Exponentiation cannot be 
performed using logical 
operands. 

Action 

Shorten name. 

Remove name that is 
not a parameter. 

Remove nesting of 
repeat count. 

Supply dimension of 
equivalence variable. 

Provide C$ IF direc
tive. 

Add name to argument 
list or to a common 
block. 

Remove extraneous 
label. 

Provide statement 
label or change object 
of GO TO. 

Put object of GO TO in 
ASSIGN statement. 

Remove excess C$ ELSE 
from C$ IF group. 

Reduce number of 
parenthesis levels. 

Reduce number of 
continuation lines. 

Reduce number of dummy 
arguments. 

Reduce number of 
common blocks. 

Remove comma. 

Correct mode. 

Declare operand to be 
of type character. 

Correct operand type. 

Correct operand type. 
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TABLE B-1. COMPILE-TIME DIAGNOSTICS (Contd) 

Message 

OVCAP DIRECTIVE CAN APPEAR ONLY WITH 
SUBROUTINES 

OVERLAY DIRECTIVE MUST BEGIN WITH 
LEFT PAREN 

PARAMETER REQUIRES INTEGER 
EXPONENTIATION 

PARAMETER ••••• TYPE OR CHARACTER 
LENGTH CANNOT BE MODIFIED AFTER 
PARAMETER STATEMENT 

PREMATURE E.o.s. 

PREMATURE E.O.S. -- EXPECTED BLOCK NAME 

PREMATURE E.o.s. -- EXPECTED SYMBOL OR 
SLASH 

PREMATURE E.o.s. IN ENCODE OR DECODE 

PREMATURE E.o.s. IN I/O CONTROL LIST 

PREMATURE E.o.s. IN I/O LIST ITEM 
SUBSCRIPT 

PREMATURE E.O.S. OR MISSING RIGHT PAREN 

PREVIOUS REFERENCE TO DO LABEL ••••• 
IS ILLEGAL 

PREVIOUS REFERENCE TO FORMAT 
LABEL ••••• IS ILLEGAL 

PREVIOUS REFERENCE TO LABEL •••••WAS 
ILLEGAL 

PROGRAM LENGTH EXCEEDS 2**17-1 

RECORD LENGTH EXCEEDS 131071 COLUMNS 

RECORD LENGTH FOR FILE ••••• EXCEEDS 
'MAX. RECL' B -- DEFINITION IGNORED 

Significance 

OVCAP directives can only 
appear with subroutines. 

OVERLAY directives must 
begin with left parenthesis. 

Integer exponentiation 
is required with this 
parameter. 

Length of symbolic constant 
must not be changed by an 
IMPLICIT statement or other 
statements following a 
PARAMETER statement. 

Premature end of statement. 

End of statement encountered 
before a block name was 
found. 

End of statement encountered 
before a symbol or slash was 
found. 

End of statement encountered; 
ENCODE or DECODE statement 
incomplete. 

End of statement encountered; 
I/O control list incomplete. 

End of statement encountered; 
I/O list item subscript 
incomplete. 

End of statement encountered 
or right parenthesis missing. 

A DO label must not be 
referenced from outside the 
DO loop. 

The label was previously 
defined or referenced as a 
FORMAT label. 

Illegal reference to label. 

Program too large. 

Record too large. Error in 
FORMAT statement. 

Record length too large. 

Action 

Revise job program 
type. 

Add left parenthesis. 

Provide integer expo
nentiation for this 
parameter. 

Correct usage of sym
bolic constant. 

Check for incomplete 
statement. 

Check for incomplete 
statement. 

Check for incomplete 
statement. 

Check for incomplete 
statement. 

Check for incomplete 
statement. 

Check for incomplete 
statement. 

Check for incomplete 
statement. 

Check all previous 
references to the 
label. 

Check all previous 
references to the 
label. 

Correct reference to 
the label. 

Shorten program or 
break up into several 
routines. 

Check for incorrect 
repeat specification, 
hollerith count, and 
format specification. 

Reduce record length. 
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TABLE B-1. COMPILE-TIME DIAGNOSTICS (Contd) 

RECURSIVE DEFINITION OF STATEMENT 
FUNCTION ••••• 

REFERENCE TO EXTERNAL • • • • • REQUIRES 
AN ARGUMENT LIST 

REFERENCE TO VARIABLE • • • • • AS A 
FUNCTION OR ARRAY 

REPEAT COUNT IS NOT ALLOWED BEFORE THE 
EDIT DESCRIPTOR ••••• 

SCALAR FORMAT SPECIFIER MUST BE INTEGER 

'SCM' COMMON BLOCKLENGTH EXCEEDS 131071 

SEPARATOR MISSING AT••••• 

SEQUENCE NUMBER OUT OF ORDER 

SIGNED COUNT ALLOWED ONLY BEFORE P EDIT 
DESCRIPTOR 

SIZE OF ARRAY EXCEEDS 1048568 

SIZE OF ARRAY EXCEEDS 131071 

SLASH MUST BE FOLLOWED BY AN OCTAL OR 
INTEGER CONSTANT 

STAR DUMMY ARGUMENT ILLEGAL IN FUNCTION 

STATEMENT FUNCTION • • • • • -- MISPLACED 
EQUAL SIGN 

STATEMENT FUNCTION ••••• INDIRECTLY 
REFERENCES ITSELF 

STATEMENT FUNCTION ••••• OF 
TYPE ••••• CANNOT ACCEPT RESULT 
OF TYPE ••••• 

STATEMENT FUNCTION DEFINITION MUST 
OCCUR BEFORE FIRST EXECUTABLE 

STATEMENT FUNCTION DUMMY ARGUMENT 
••••• CANNOT BE ASSUMED LENGTH 

STATEMENT FUNCTION DUMMY ARGUMENT 
• • • • • MUST BE USED AS SIMPLE VARIABLE 

Significance 

The function name appears on 
both sides of an equal sign. 

Function requires argument 
list. 

The variable has a subscript 
or arg\lllent list, but is not 
declared as an array or 
function. 

A repeat count was used with 
a descriptor that does not 
allow one. 

Scalar format is required to 
be integer. 

Common block too large. 

Error in FORMAT statement. 

Sequence number was 
specified out of order. 

Signed count used illegally. 

Array too large. 

Array too large. 

Octal or integer constant 
missing after slash. 

Alternate returns illegal in 
functions. 

Syntax error in statement 
function. 

Recursive statement 
functions are not allowed. 

Result of statement func
tion expansion cannot be 
converted to statement 
function type. 

Definition must precede 
first executable statement. 

Dummy argument name appeared 
in a CHARACTER*(*) declara
tion. 

Dummy argument was followed 
by expression in parentheses. 

Action 

Remove function name 
from the right side of 
the equal sign. 

Supply appropriate 
argument list. 

Check for missing 
declaration. 

Remove repeat count. 

Make scalar format 
integer. 

Break common block 
into two or more 
common blocks. 

Correct FORMAT state
ment. 

Correct statement 
sequence number. 

Correct use of signed 
count. 

Reduce size of array. 

Reduce size of array. 

Put octal or integer 
after slash. 

Remove alternate 
returns. 

Correct syntax error 
in statement function. 

Check all appropriate 
statement functions 
for indirect recursion. 

Check typing of state
ment function. 

Move statement func
tion definition, or 
check for undimen
sioned array. 

Change type declara
tion or dummy argument 
name. 

Rewrite statement 
function expression. 
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TABLE B-1. COMPILE-TIME DIAGNOSTICS (Contd) 

Message 

STATEMENT FUNCTION DUMMY 
PARAMETER ••••• NOT SIMPLE VARIABLE 

STATEMENT FUNCTION INVALID IN DATA 
VARIABLE LIST 

STATEMENT LABEL ••••• CONTAINS 
NON-DIGIT 

STATEMENT LABEL ••••• EXCEEDS 5 DIGITS 

STATEMENT LABEL ••••• MUST BE NUMERIC 

STATEMENT LABEL , ..•. REFERENCED BUT 
NOT DEFINED 

STATEMENT LABEL EXPECTED BUT NOT FOUND 

STATEMENT MISPLACED 

STRING ADDRESS CANNOT BE •.••• 

STRING ADDRESS CANNOT BE CHARACTER 

SUBROUTINE ENTRY ••••• MAY NOT APPEAR 
IN A DECLARATIVE STATEMENT 

SUBSCRIPT ••••• OF ••••• IS NOT A 
NUMERIC TYPE 

SUBSCRIPTS IN DATA MUST BE INTEGER 

SUBSTRING ILLEGAL FOR OPERAND ••••• 

SUBSTRING ILLEGAL FOR PARAMETER ••••• 

SUBSTRINGED VARIABLE ••••• NOT TYPE 
CHARACTER 

SYNTAX ERROR IN BLOCK NAME 

SYNTAX ERROR IN DATA CONSTANT LIST 

SYNTAX ERROR JN DATA STATF.MENT 

SYNTAX ERROR TN DTMENSTON DECLARATION 

Significance 

A constant or expression 
appears in the parameter 
list of a function 
definition. 

Attempt to use statement 
function that is in DATA 
statement. 

Statement labels must 
consist of digits. 

Statement labels must be 
five digits or less. 

Statement labels must 
consist of digits. 

The indicated label does not 
appear as a statement label 
anywhere in the program. 

A statement 1Ahe1 reference 
is missing. 

Statement in the wrong place. 

Invalid string address on 
encode or decode. 

String address on encode or 
deco<le cannot be type 
character. 

Subroutine entry cannot 
appear in a declarative 
statement. 

Subscripts must be nlDlleric. 

Subscripts must be integer. 

Wrong substring for operand. 

Wrong substring for para
meter. 

Variable must be charactPr 
type. 

Wrong svntAx in block name. 

Wrong syntax in data 
constant list. 

Wrong syntax in data state
ment. 

Wrong syntax in dimension 
declaration. 

Action 

Check parameter list 
of the function def
inition. 

Rewrite statement. 

Correct statement 
labels. 

Correct statement 
labels. 

Correct statement 
labels. 

Check for missing 
statement. 

Insert label. 

Put statement in 
proper place. 

Check string address. 

Change type of string 
address. 

Check declarative 
statement. 

Make subscripts 
nuneric. 

Make subscripts 
integer. 

Check substring. 

Check substring. 

Check substring vari
able. 

Check block name for 
syntax error. 

Check data constant 
list for syntax error. 

Check data statement 
for syntax error. 

Check uimension decla
ration for syntax 
error. 
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TABLE B-1. COMPILE-TIME DIAGNOSTICS (Contd) 

M"'"""'o"' ··-~~-o-

SYNTAX ERROR IN EQUIVALENCE STATEMENT 

SYNTAX ERROR IN GO TO STATEMENT 

SYNTAX ERROR IN I/O CONTROL LIST 
AT ..... 
SYNTAX ERROR IN I/O IMPLIED DO 

SYNTAX ERROR IN NAMELIST 

SYNTAX ERROR IN PROGRAM UNIT NAME 

SYNTAX ERROR IN SUBSTRING EXPRESSION 
FOR ••••• 

SYNTAX OF DO MUST BE I=Ml,M2,M3 OR 
Ml,M2 

T EDIT DESCRIPTOR FOLLOWED BY ZERO OR 
NON-DIGIT 

TABLE OVERFLOW -- INCREASE FIELD LENGTH 
AND RERUN 

TERMINAL DELIMITER ••••• MISSING 

THE TERMINAL STATEMENT OF DO 
PRECEDED THE DO DEFINITION 

THIS IS NOT A FORTRAN STATEMENT 

THIS STATEMENT MAY NOT BE A DO TERMINAL 

THIS STATEMENT MUST BE CONTAINED ON 1 
CARD 

TOO FEW LEFT PAREN OR PREVIOUS SYNTAX 
ERROR -- SCAN STOPPED AT ••••• 

TOO FEW RIGHT PAREN OR PREVIOUS SYNTAX 
ERROR -- SCAN STOPPED AT 

TRIP COUNT IS LESS THAN ONE 

TRIP COUNT OF ••••• ··MUST BE POSITIVE 

UNBALANCED PARENS 

c:.-r,,. ..... ; -F; ,_Oi .... ,..O. _ ..... b ............ __ ..... __ 

Wrong syntax in EQUIVALENCE 
statement. 

Wrong syntax in GO TO state-
ment. 

Wrong syntax in I/O control 
list • 

Wrong syntax in I/O implied 
DO. 

Wrong syntax in NAMELIST. 

Wrong syntax in program unit 
name. 

Wrong syntax in substring 
expression. 

DO statement syntax 
incorrect. 

T code must be followed by 
nonzero coltmn nunber. 

Not enough field length for 
compilation. 

The terminal delimiter is 
missing. 

Terminal statement of DO 
must not precede the DO 
definition. 

Unrecognizable statement. 

A DO loop cannot end with 
the specified statement. 

Continuation lines not 
allowed for this statement. 

Left paren missing or there 
is a previous syntax error. 

Right paren missing or there 
is a previous syntax error. 

Trip count must be at least 
one if DO=OT is selected. 

Trip count must be positive. 

Parentheses are unbalanced. 

Action 

Check EQUIVALENCE 
statement for syntax 
error. 

Check GO TO statement 
for syntax error. 

Check I/O control list 
for syntax error. 

Check I/O implied DO 
for syntax error. 

Check NAMELIST for 
syntax error. 

Check program unit 
name for syntax error. 

Check substring ex
pression for syntax 
error. 

Use correct syntax. 

Correct column number. 

Provide more field 
length for compila
tion. 

Provide correct 
terminal delimiter. 

Provide terminal 
statement of DO in 
proper place. 

Check syntax. 

Restructure DO loop. 

Rewrite statement to 
fit on 1 line. 

Check parenthesis 
matching or correct 
previous syntax. 

Check parenthesis 
matching or correct 
previous syntax. 

Make trip count at 
least one. 

Make trip count 
positive. 

Balance parentheses. 
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TABLE B-1. COMPILE-TIME DIAGNOSTICS (Contd) 

Message 

UNDECLARED INTRINSIC OR EXTERNAL 
FUNCTION ••••• USED AS ACTUAL ARGUMENT 

UNIT SPECIFIER FILE NAME GREATER THAN 
7 CHARACTERS 

UNIT SPECIFIER NOT LEGAL FILE NAME 

UNIT SPECIFIER OUTSIDE RANGE 0 - 999 

UNIT SPECIFIER MISSING 

UNKNOWN EDIT DESCRIPTOR 

UNMATCHED PARAMETER COUNT TO STATEMENT 
FUNCTION ••••• 

USAGE CONFLICT -- ••••• CANNOT BE 
STATEMENT FUNCTION 

USAGE CONFLICT -- ••••• IS ••••• 
AND CANNOT BE ••••• 

USAGE CONFLICT PREVIOUSLY USED 
AS • • •. • 

USAGE CONFLICT -- ••••• PREVOUSLY 
DEFINED AS DO TERMINAL 

USAGE CONFLICT -- ••••• PREVIOUSLY 
DEFINED AS FORMAT 

USAGE CONFLICT -- ••••• PREVIOUSLY 
USED AS A FORMAT LABEL 

ZERO IS SPECIFIED AS REPEAT COUNT 
AT ••••• 

ZERO LENGTH CHARACTER OR HOLLERITH 
STRING 

BOOLEAN DATA TYPE IS MACHINE 
DEPENDENT 

BUFFER I/O IS MACHINE DEPENDENT 

ENCODE/DECODE ARE MACHINE DEPENDENT 

Significance 

Cannot use undeclared f unc
tion as actual argument. 

Illegal file name. 

Illegal file name. 

Illegal unit number. 

Unit specifier required. 

EDIT descriptor not 
recognized. 

The function reference and 
function definition contain 
different numbers of param
eters. 

The indicated statement 
function conflicts with a 
previous usage. 

Usage conflict. 

The label was previously 
used another way. 

The label was previously 
defined as a DO terminal. 

The label was previously 
defined as a FORMAT label. 

The label was previously 
used as a Format label. 

Repeat count must be greater 
than zero. 

Character or hollerith 
string must have a positive 
nonzero length. 

This data type is machine 
dependent. 

Buffer I/O is machine 
dependent. 

ENCODE/DECODE is machine 
dependent. 

Action 

Remove undeclared 
function. 

Check character length 
of unit specifier. 

Check all uses of the 
file name. 

Provide a unit number 
which is no more than 
3 digits long. 

Provide a unit number. 

Check EDIT descriptor. 

Check for missing 
parameters. 

Check all other 
usages; the function 
name might be used as 
a variable or array 
name. 

Check uses of indi
cated name. 

Check previous usage 
of label. 

Check previous loops 
for use of the same 
label. 

Change label. 

Change label. 

Make repeat count 
greater than zero. 

Make string positive 
nonzero length. 

Use the CHARACTER data 
type instead, for 
portability. 

Avoid using Buffer I/O 
if possible, especial
ly usages that depend 
on the number of char
acters per word. 

Use internal files 
instead for porta
bility. 
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TABLE B-1. COMPILE-TIME DIAGNOSTICS (Contd) 

Message 

LIBRARY FUNCTIONS DATE, TIME AND 
CLOCK ARE MACHINE DEPENDENT 

OVCAPS ARE MACHINE DEPENDENT 

OVERLAYS ARE MACHINE DEPENDENT 

ARGUMENT ••••• IS NOT USED IN 
STATEMENT FUNCTION ••••• 

CONSTANT ** CONSTANT CANNOT BE 
EVALUATED 

CONSTANT TOO LONG, EXCESS DIGITS 
TRUNCATED 

CONTINUE WITH NO STATEMENT LABEL -
IGNORED 

IF RESULTS IN A SIMPLE TRANSFER 

IF RESULTS IN A TRANSFER TO THE NEXT 
LINE 

INTEGER ** NEGATIVE CONSTANT 
RESULTS ZERO 

LAST IF RESULTS IN A NULL TRANSFER TO 
THIS STATEMENT 

MISSING PROGRAM STATEMENT -- PROGRAM 
START. ASSUMED 

NO PATii TO THE ENTIRE RANGE OF DO 

NO PATii TO THIS STATEMENT 

NULL TRANSFER STATEMENT -- TRANSFER 
IGNORED 

RECORD LENGTH EXCEEDS 137 COLUMNS -
MAY EXCEED I/O DEVICE 

STATEMENT CAN TRANSFER TO ITSELF 

Significance 

These functions are machine 
dependent. 

OVCAPS are machine depen
dent. 

OVERLAYS are machine depen
dent. 

Specified argument not 
needed. 

Specified operation cannot 
be performed at compile 
time. 

Constant truncated due to 
excess length. 

CONTINUE without statement 
label is meaningless. 

The IF can be replaced by a 
GO TO. 

Control will always transfer 
to the next statement, 
regardless of the condition 
specified in the IF 
statement. 

Integer raised to a negative 
power is zero. 

IF acts as a do-nothing 
statement. 

The PROGRAM statement must 
be the first statement of 
the main program. 

The statements in the loop 
cannot be reached. 

Statement will never be 
executed. 

A GO TO statement transfers 
to the next statement. 

Record length may be too 
large for peripheral device. 

Infinite loop possible. 

Action 

Do not dismantle the 
output of these 
routines, print them 
out as a whole. 

Do not let programs 
depend on certain pro
per ties of OVCAPS, 
such as reinitializa
tion of variables when 
an OVCAP is reloaded. 

Do not let programs 
depend on certain 
properties of over
lays, such as 
reinitialization of 
variables when an 
overlay is reloaded. 

Remove argument. 

Change the expression. 

Remove excess digits. 

Insert label or 
eliminate CONTINUE. 

Make .the substitution. 

Reexamine the IF. 

Change the integer to 
real. 

Check syntax of IF. 

Supply PROGRAM state
ment. 

Check for logic error, 
in current branch. 

Check program logic, 
particularly GO TO 
statements and IF 
statements. 

GO TO can be 
eliminated. 

Reduce record length 
if necessary. 

Revise statement. 
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TABLE B-1. COMPILE-TIME DIAGNOSTICS (Contd) 

Message 

STATEMENT TRANSFERS TO ITSELF 

THIS DO LOOP WILL NOT EXECUTE 

TL EDIT DESCRIPTOR BACKSPACED BEYOND 
1st 'COLUMN -- COLUMN POINTER RESET AT 

VARIABLE ** ZERO -- RESULT ASSUMED ONE 

ZERO ** ZERO -- RESULTS INDEFINITE 

*TO* ASSUMED FOR ••••• 

••••• PREVIOUSLY DECLARED INTRINSIC -
IGNORED 

••.•• PREVIOUSLY DECLARED EXTERNAL -
IGNORED 

••••• PREVIOUSLY TYPED NON-CONFORMING 
-- PREVIOUS TYPE OVERRIDDEN 

••••• REDUNDANTLY DECLARED IN SAVE 

ARGUMENT TO MASK MUST BE BETWEEN 
0 AND 60 

C$ PARAMETER VALUE FOR ••••• ON ••••• 
MUST BE 0 OR 1 

COMMA AFTER STATEMENT LABEL IGNORED 

COMMA MUST FOLLOW LEVEL NUMBER 

CONFLICT IN RANGE INDICATOR -- FIRST 
RETAINED 

CONSTANT EXCEEDS 5 DIGITS -
TRUNCATED 

CONSTANT MISSING EXPONENT FIELD -
ZERO ASSUMED 

DO CONCLUSION NOT COMPILED -- DO 
DEFINITION ERROR 

ENTRY ••••• MUST NOT BE DECLARED 
EXTERNAL -- IGNORED 

ENTRY STATEMENT IGNORED IN MAIN 
PROGRAM 

EXCESS CONSTANTS IGNORED 

EXPECTED COMMA AFTER I/O CONTROL --
FOUND ••••• 

EXPECTED E.o.s. -- FOUND AND 
IGNORED ••••• 

1 

Significance 

Infinite loop results. 

Condition always prohibits 
execution of DO loop. 
Value of TL code is too 
large. 

Variable raised to zero 
power is equal to one. 

Zero raised to zero power is 
indefinite. 

Syntax error in ASSIGN 
statement. 

Function already declared. 

Function already declared. 

Most recent declaration 
used. 

The indicated name appears 
more than once in a SAVE 
statement. 

Argument to mask is not 
between 0 and 60. 

C$ parameter must be zero or 
one. 

Comma is not needed. 

Comma missing after level 
number. 

Overlap of ranges in 
IMPLICIT statement. 

Constant too long. 

Exponent field missing in 
constant; zero assumed. 

Error in DO definition; DO 
conclusion not compiled. 

The entry must not be 
declared external. 

An ENTRY statement in the 
main program has no purpose. 

Too many constants. 

Comma should have followed 
I/O control statement. 

Extraneous information 
follows a legal statement. 

Action 

Change statement. 

Check logic of DO 
loop. 
Check TL code. 

Check expression. 

Check expression. 

Check ASSIGN statement 
for syntax error. 

Check declaration of 
functions. 

Check declaration of 
functions. 

Check declarations • 

Eliminate redundancy. 

Make argument to mask 
between 0 and 60. 

Check C$ parameter. 

Remove comma. 

Insert comma. 

Check for overlap of 
ranges in IMPLICIT 
statement. 

Reduce nunber of 
digits in constant to 
5 or less. 

Provid~ constant with 
an exponent field. 

Correct previous 
errors. 

Correct declaration of 
entry. 

Remove ENTRY state
ment. 

Reduce excess number 
of constants. 

Provide comma after 
I/O control statement. 

Remove extra char
acters. 
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TABLE B-1. COMPILE-TIME DIAGNOSTICS (Contd) 

Message 

EXPECTED LEFT FAREN -- FOUND ••••• 

EXTRANEOUS COMMA IGNORED 

FIELD WIDTH IS LESS THAN MINIMUM 
REQUIRED ON EDIT DESCRIPTOR AT 

FUNCTION ••••• REFERENCED AS 
SUBROUTINE 

FWA AND LWA NOT IN SAME ARRAY, 
EQUIVALENCE CLASS, OR COMMON BLOCK 

GENERIC ONLY INTRINSIC •••• TYPED-
TYPING IGNORED 

HOLLERITH CONSTANT EXCEEDS 10 
CHARACTERS 

I/O LIST IGNORED WHEN USING NAfiELIST 

ILLEGAL NAME -- ENTRY STATEMENT IGNORED 

INTRINSIC ••••• TYPED NON-CONFIRMING 
-- TYPE IGNORED 

LOCAL ••••• IN BLOCK DATA -- IGNORED 

MISSING NAME -- ENTRY STATEMENT 
IGNORED 

MULTIPLY DEFINED LEVEL FOR NAME 
-- IGNORED 

MULTIPLY DEFINED LEVEL FOR COMMON 
BLOCK NAME • • • • • -- IGNORED 

NAME ••••• PREVIOUSLY DEFINED 
ENTRY STATEMENT IGNORED 

NON-OCT/HEX DIGIT IN OCT/HEX 
CONSTANT -- IGNORED 

NUMBER OF ARGUMENTS IN REFERENCE TO 
••••• IS NOT CONSISTENT 

OBJECT OF GO TO NOT INTEGER VARIABLE 

ONLY 49 FILES ARE ALLOWED -- EXCESS 
IGNORED 

PREMATURE E. 0. S. -- EXPECTED VARIABLE 
AT ••••• 

Significance 

Left parenthesis not found. 

9omm.a unrecognized and 
ignored. 

Field width too small. 

Function names must not be 
the object of CALL state
ments. 

First-word-address and last
word-address must be in the 
same common block, .~quiva
lence class, or array. 

Name of intrinsic function, 
which· is not specific · 
function, appears in type 

Self-explanatory. 

Namelist I/O does not use an 
I/O list. 

Name invalid. 

Declared type of intrinsic 
disagrees with implicit 
type. 

Variable appears in BLOCK 
DATA subprogram, but not in 
a common statement. 

ENTRY statement needs a 
name. 

Too many levels defined for 
name. 

Too many levels defined for 
common block name. 

Too many definitions of 
ENTRY name. 

Digit must be 0-7 for 
octal; 0-9, A-F for 
hexadecimal. 

Number of arguments in ref
erence must be the same as 
the number of arguments in 
the FUNCTION or SUBROUTINE 
statement. 

Object of GO TO must be a 
simple integer variable. 

Too many files were speci
fied in the PROGRAM 
statement. 

End of statement encountered; 
statement incomplete. 

Action 

Check syntax of state
ment. 

Remove extraneous 
comma. 

Increase field width. 

Use function reference 
syntax. 

Check declarations 
for inconsistencies 
involving FWA and LWA. 

Remove attempted 
typing. 

Reduce coristant to 10 
characters or less. 

Eliminate I/O list. 

Provide legal name. 

Change type declara
tion. 

Check common block for 
missing variables. 

Provide name for ENTRY 
statement. 

Check defined levels 
of name. 

Check defined levels 
of common block name. 

Check for another 
usage of the ENTRY 
name. 

Rewrite octal or 
hexadecimal constant. 

Check arguments. 

Make object of GO TO 
integer variable. 

Reduce number of 
excess files. 

Check syntax. 
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TABLE B-1. COMPILE-TIME DIAGNOSTICS (Contd) 

Mes:::age 

PREMATURE E.o.s. OR EXTRA TRAILING 
SEPARATOR ••••• 

PREVIOUS DEFINITION OF STATEMENT 
FUNCTION ••••• IS OVERRIDDEN 

RANGE INDICATOR ••••• NOT 1 LETTER -
TRUNCATED TO ••••• 

REDUNDANT EQUIVALENCE SPECIFICATION 
FOR ••••• 

SHIFT COUNT MUST BE BETWEEN -60 and 60 

STATEMENT FUNCTION ••••• HAS NULL 
DEFINITION -- IGNORED 

SUBROUTINE ••••• APPEARED IN 
TYPE DECLARATION 

SUBROUTINE • • • • • CANNOT BE 
TYPED -- TYPING IGNORED 

SUBROUTINE ••••• REFERENCED AS 
FUNCTION 

SUBSCRIPT ••••• OF ••••• VIOLATES 
LOWER DIMENSION BOUND 

SUBSCRIPT ••••• OF ••••• VIOLATES 
UPPER DIMENSION BOUND 

TARGET/SOURCE OVERLAP IN CHARACTER 
ASSIGNMENT STATEMENT 

TERMINAL CHARACTER • • • • • CONVERTED TO 
RIGHT PAREN 

THIS STATEMENT HAS NO INITIAL LINE -
INITIAL ASSUMED 

TOO FEW CONSTANTS -- VARIABLES FROM 
••••• NOT INITIALIZED 

TRIVIAL EQUIVALENCE GROUP WITH ONLY 1 
MEMBER IS IGNORED 

TRIVIAL RANGE -- • • • • • SAME AS ••••• 

TYPING OF ••••• IGNORED -- PRIOR 
TYPING RETAINED 

UNIVERSAL SAVE DECLARED -- OTHER SAVE 
STATEMENTS ARE REDUNDANT 

Significance 

End of statement encountered 
or an extraneous separator 
found. 

The function was defined 
more than once; the most 
recent definition is used. 

Implicit statement range 
indicator not 1 letter. 

EQUIVALENCE specification 
used before. 

SHIFT count is not between 
-60 and 60. 

Statement function expansion 
reduces to a null code 
sequence. 

Subroutine named on CALL 
statement was typed. 

Subroutine entry name 
appeared in type statement. 

Subroutines are referenced 
with the CALL statement. 

Subscript less than declared 
lower bound. 

Subscript greater than 
declared upper bound. 

None of the elements in a 
character expression can 
overlap the target variable 
that the expression is being 
assigned to. 

The indicated character 
appeared where a right 
parenthesis was expected. 

Initial line missing from 
statement. 

Not enough constants in data 
constant list. 

An EQUIVALENCE must contain 
at least 2 members. 

Implicit range is trivial. 

The symbol appeared in more 
than one type statement; 
first type is used. 

When universal SAVE declared, 
other SAVE statements are 
not necessary. 

Action 

Check statement or 
eliminate extra 
separator. 

Change second 
definition. 

Change the range indi
cator to 1 letter. 

Check for occurrence 
of indicated symbol in 
previous EQUIVALENCE 
statement. 

Make SHIFT count 
between -60 and 60. 

Check for error in 
function definition 
statement. 

Remove type 
declaration. 

Remove type 
declaration. 

Use CALL statement. 

Correct subscript. 

Correct subscript. 

Eliminate all 
instances of 
overlap in the 
assignment. 

Compiler assumes a 
right parenthesis. 

Provide initial line. 

Initialize the vari
ables; uninitalized 
variables can cause 
run-time errors. 

Check EQUIVALENCE 
statement. 

Check range. 

Eliminate second type 
declaration. 

Eliminate redundant 
SAVE statements. 
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TABLE B-1. COMPILE-TIME DIAGNOSTICS (Contd) 

Message Significance 

WARNING UNKNOWN FORM -- BLANK ASSUMED Unrecognizable form of STOP 
or PAUSE statement. 

WARNING VARIABLE • • • •. HAS NO DIMENSION Variable label must have 
BOUND -- IGNORED dimension bound. 

WARNING V,ARIABLE ••••• NOT INTEGER Variable must be integer. 

Message 

COMPILING program 
LAST STATEMENT BEGAN AT 

LINE nnnnn 
ERROR AT aaaaa IN ddddddd 
LAST OVERLAY LOADED - (p,s) 

DEAD CODE IN program 

EMPTY INPUT FILE. NO 
COMPILATION. 

TABLE B-2. SPECIAL COMPILATION DIAGNOSTICS 

Significance 

Compiler, operating system, or hardware error has 
occurred while compiling program. 

program Name of source program unit. 

nnnnn Approximate compiler-assigned source line 
nunber where the difficulty arose. During 
transitions from one phase pf compilation 
to another, the END line nunber might be 
displayed. 

ddddddd Name of compiler internal deck where abort 
occurred. Might be RA+o if control was 
accidentally transferred to the control 
point job communications area. 

aaaaaa Address relative to origin of internal 
deck where abort occurred. 

p,s Primary and secondary level nunbers of 
overlay last loaded before abort occurred: 

0,0 - Control statement cracker; global 
communication and control 

1,0 - (OPT=O) compilation overlay 

2,0 - (OPT>O) compilation batch 
controller 

2,1 - (OPT>O) compilation normal pass 1 
(lexical scan, parse, intermediate 
language generation) 

2,2 - (OPT)O) compilation pass 2 (global 
and local optimization, object code 
generation) 

2,3 - (OPT)O) compilation reference map 
generation and object code assembly 
phase 

A section of code is unreachable and cannot be 
processed (can be issued only when OPTl2). 

An end-of-partition or end-of-section was en
countered on the first read of the input. 
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Action 

Check STOP or PAUSE 
statement. 

Provide dimension 
bound for variable 
label. 

Make variable integer. 

Action 

Follow site-defined 
procedures for report
ing software errors or 
operational problems. 

Same as STATEMENTS 
BEGINNING AT THE 
BELOW LINE NUMBERS 
ARE UNREACHABLE (DEAD 
CODE), AND WILL NOT BE 
PROCESSED. 

Check for extra EOP 
or EOS, or misposi
tioned input file. 
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Message 

•••••• GT. 10 CHAR 

•••••ANSI MUST BE O, TOR F 

••••• EL MUST BET, W, F, OR C 

••••• ET MUST BE 0, T, W, F, OR C 

• • • • • HAS ILLEGAL BINARY VALUE 

••••• ILLEGAL FILENAME 

••••• ILLEGAL NUMERIC 

TABLE B-3. CONTROL STATEMENT DIAGNOSTICS 

Significance 

Indicated parameter length greater than 
allowable. Check spelling. 

Invalid level for ANSI diagnostics. 

Invalid error level selected. 

Invalid error termination level selected. 

Indicated parameter has invalid binary 
value • 

Indicated filename is invalid. Can be 
system dependent. 

Indicated value was used, numerical value 
was expected. 

••••• L<l1 OPTION MUST BEG, I, ORD Invalid LCM access specified. 

••••• MD MUST BE 0, T, ORF 

• • • • • TOO MANY OCCURRENCES 

••••• TOO MANY OPTIONS 

••••• UNRECOGNIZABLE 

• • • • • UNKNOWN OPTION 

ARG CANT BE BOTH COMMON AND 
FIXED 

B=O AND GO IS INCONSISTENT 

CS MUST BE USER OR FIXED 

E=O IS ILLEGAL 

FILE USE CONFLICT 

60481300 F 

Invalid machine dependent diagnostic level 
selected. 

Indicated parameters present more times than 
allowed. 

Indicated parameter has more than the allow
able number of options. 

Indicated attempt is not a valid 
parameter. 

Indicated option is not valid for that 
parameter. 

Attempt made to specify both types of 
argument list styles. 

GO cannot work without a binary file. 

Invalid syntax for collate sequence 
parameter. 

Error level, but not error file can be 
suppressed. 

Multiple use of file name. 

Action 

Correct indicated 
portion of con
trol statement. 

Choose a correct 
level. 

Choose a correct 
level. 

Choose a correct 
level. 

Check and select a 
correct form. 

Select a correct 
filename. Change 
other control 
statements which 
use that filename. 

Choose a numeric 
value. 

Choose a correct 
access. 

Choose a correct 
level. 

Eliminate excess 
occurrences. 

Reduce to a valid 
number of options 

Check spelling; 
consult section 11 
for valid parameters. 

Check section 11 
for valid options 
of the parameter. 

Choose one or the 
other or neither. 

Drop GO or select a 
binary file. 

Choose a correct 
value. 

Provide named file or 
use default. 

Select distinct file 
names. 
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TABLE B-3. CONTROL STATEMENT DIAGNOSTICS (Contd) 

M.essage 

I=O IS l'l>T ALLOWED 

ILLEGAL CHARACTER 

ILLEGAL G OPTION SYNTAX 

ILLEGAL S OPTION SYNTAX 

INTERACTIVE DEBUG REQUIRES OPT=O 

ONLY 7 SYSTEMS TEXTS ALLOWED 

OPT -LEVEL NO'J'..~ 0 , 1 , 2 , OR 3 

PD ARGUMENT NOT 6 OR 8 

PL MUST NOT EXCEED 999999999 

PS .LT. 4 

PW .LT. 50 OR .GT. T36 

TERMINATOR MISSING 

X=O IS NOT ALLOWED 

Significance 

A file name for input must be provided or 
default used. 

Invalid character found on control state
ment. 

Bad G file syntax. 

Gad S file syntax. 

DB=ID and OPT other than 0 were selected.-

The S\ID of the S and G text names cannot 
exceed 7. 

Invalid optimization level selected. 

Invalid print density selected. 

Print limit too high. 

Page size too small to print listlngs. 

Page width out of valid range. 

A terminator is missing. 

External text must be named, if used. 

TABLE B-4. COMPILER OUTPUT LISTING MESSAGES 

Message Significance 

STATEMENTS BEGINNING AT THE BELOW Executable statements_ in the source program 
LINE NUMBERS ARE UNREACHABLE (DEAD can never be executed, due to program flow 
CODE), AND WILL NOT BE PROCESSED. of control. No object code is compiled for 

dead statements. Accompanied by dayfile 
message DEAD CODE IN program. Detected only 
when OPT=2 has been selected. Note that due 
to code movement by the OPT=2 optimizer, 
line nunbers named are approximate. This is 
especially true of unreachable code within 
block if blocks. 

Action 

Use default or supply 
file name. 

Check control 
statement. 

Correct the syntax. 

Correct the syntax. 

Change OPT to 0 or do 
not request 
interactive debug. 

Reduce the nunber of 
texts. May require 
splltting into two or 
more separate com
pilations. 

Choose a valid level. 

Choose a valid 
density. 

Select a lower limit. 

Increase page size. 

Choose a width in the 
val id range. 

Provide the valid 
terminator. 

Select a valid name. 

Action 

Check flow control 
of program. 
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TABLE B-5. EXECUTION-TIME DIAGNOSTICS 

No. Class Message Significance Action Issued By 

1 F A ERROR IN COMPUTED GO TO STATEMENT - Value .LT. 1 or .GT. Recompile using GOTO ER= 
INDEX VALUE INVALID nt.mber of statement FORTRAN 5 com-

numbers. Occurs only piler. 
if FORTRAN Extended 4 
binary is used in a 
FORTRAN 5 job. 

2 I A ARGUMENT ABS VALUE .GT. 1 Note 1 Note 2 ACOS IN= ( ACOS) 
ARGUMENT INFINITE 
ARGUMENT INDEFINITE 

3 I A ARGUMENT ZERO Note 1 Note 2 ALOG 
ARGUMENT NEGATIVE 
ARGUMENT INFINITE 
ARGUMENT INDEFINITE 

4 I A ARGUMENT ZERO Note 1 Note 2 ALOGlO 
ARGUMENT NEGATIVE 
ARGUMENT INFINITE 
ARGUMENT INDEFINITE 

5 I A ARGUMENT ABS VALUE .GT. 1 Note 1 Note 2 ACOSIN=(ASIN) 
ARGUMENT INFINITE 
ARGUMENT INDEFINITE 

6 I A ARGUMENT INDEFINITE Note 1 Note 2 ATAN 

7 I A ARGUMENT VECTOR ZERO Note 1 Note 2 ATAN2 
ARGUMENT INFINITE 
ARGUMENT INDEFINITE 

8 I A ARGUMENT TOO LARGE Note 1 Note 2 CABS 
ARGUMENT INFINITE 
ARGUMENT INDEFINITE 

9 I T ZERO TO THE ZERO POWER Note 1 Note 2 ZTOI (Z**I) 
ZERO TO THE NEGATIVE POWER 
INFINITE ARGUMENT 
INDEFINITE ARGUMENT 

10 I T INFINITE ARGUMENT Note 1 Note 2 ccos 
INDEFINITE ARGUMENT 
ABS (REAL PART) TOO LARGE 
ABS (IMAG PART) TOO LARGE 

11 I T INFINITE ARGUMENT Note 1 Note 2 CEXP 
INDEFINITE ARGUMENT 
ABS (REAL PART) TOO LARGE 
ABS ( IMAG PART) TOO LARGE 

12 I T ZERO ARGUMENT Note 1 Note 2 CLOG 
INFINITE ARGUMENT 
INDEFINITE ARGUMENT 

13 I A ARGUMENT TOO LARGE, ACCURACY LOST Note 1 Note 2 SINCOS=(COS) 
ARGUMENT INFINITE 
ARGUMENT INDEFINITE 

14 I T INFINITE ARGUMENT Note 1 Note 2 CSIN 
INDEFINITE ARGUMENT 
ABS (REAL PART) TOO LARGE 
ABS (IMAG PART) TOO LARGE 

15 I T INFINITE ARGUMENT Note 1 Note 2 CSQRT 
INDEFINITE ARGUMENT 
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TABLE B-5. EXECUTION-TIME DIAGNOSTICS (Contd) 

No. Class Message Significance Action Issued By 

16 I T FLOATING OVERFLOW Note 1 Note 2 DTOX (D**X) 
ZERO TO THE ZERO POWER 
ZERO TO THE NEGATIVE POWER 
NEGATIVE BASE IN EXPONENTIATION 
INFINITE ARGUMENT 
INDEFINITE ARGUMENT 

17 I A ARGUMENT INFINITE Note 1 Note 2 DATAN 
ARGUMENT INDEFINITE 

18 I A ARGUMENT VECTOR 0,0 Note 1 Note 2 DATAN2 
ARGUMENT INFINITE 
ARGUMENT INDEFINITE 

19 I T FLOATING OVERFLOW Note 1 Note 2 DTOD (D**D) 
ZERO TO THE ZERO POWER 
ZERO TO THE NEGATIVE POWER 
NEGATIVE TO THE DOUBLE POWER 
INFINITE ARGUMENT 
INDEFINITE ARGUMENT 

20 I T ZERO TO THE ZERO POWER Note 1 Note 2 DTOI (D**I) 
ZERO TO THE NEGATIVE POWER 
INFINITE ARGUMENT 
INDEFINITE ARGUMENT 

21 I T FLOATING OVERFLOW IN D** REAL(Z) Note 1 Note 2 DTOZ (D**Z) 
ZERO TO ~HE ZERO OR NEGATIVE POWER 
NEGATIVE TO THE COMPLEX POWER 
IMAG(Z)LOG(D) TOO LARGE 
INFINITE ARGUMENT 
INDEFINITE ARGUMENT 

22 I T ARGUMENT TOO LARGE, ACCURACY LOST Note 1 Note 2 DCOS 
INFINITE ARGUMENT 
INDEFINITE ARGUMENT 

23 I A ARGUMENT TOO LARGE Note 1 Note 2 DEXP 
ARGUMENT INFINITE 
ARGUMENT INDEFINITE 

24 I T ZERO ARGUMENT Note 1 Note 2 DLOG 
NEGATIVE ARGUMENT 
INFINITE ARGUMENT 
INDEFINITE ARGUMENT 

25 I T ZERO ARGUMENT Note 1 Note 2 DLOGlO 
NEGATIVE ARGUMENT 
INFINITE ARGUMENT 
INDEFINITE ARGUMENT 

26 I T DP INTEGER EXCEEDS 96 BITS Note 1 Note 2 DMOD 
2ND ARGUMENT ZERO 
INFINITE ARGUMENT 
INDEFINITE ARGUMENT 

28 I T ARGUMENT TOO LARGE, ACCURACY LOST Note 1 Note 2 DSIN 
INFINITE ARGUMENT 
INDEFINITE ARGUMENT 

29 I T NEGATIVE ARGUMENT Note 1 Note 2 DSQRT 
INFINITE ARGUMENT 
INDEFINITE ARGUMENT 
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TABLE B-5. EXECUTION-TIME DIAGNOSTICS (Contd) 

No. Class Message Significance Action Issued By 

30 I A ARGUMENT TOO LARGE, FLOATING OVERFLOW Note 1 Note 2 EXP 
ARGUMENT INFINITE 
ARGUMENT INDEFINITE 

31 I T INTEGER OVERFLOW Note 1 Note 2 ITOJ (I**J) 
ZERO TO THE ZERO POWER 
ZERO TO THE NEGATIVE POWER 

33 I T FLOATING OVERFLOW Note 1 Note 2 XTOD (X**D) 
ZERO TO THE ZERO POWER 
ZERO TO THE NEGATIVE POWER 
NEGATIVE TO THE DOUBLE POWER 
INFINITE ARGUMENT 
INDEFINITE ARGUMENT 

34 I T ZERO TO THE ZERO POWER Note 1 Note 2 XTOI (X**I) 
ZERO TO THE NEGATIVE POWER 
INFINITE ARGUMENT 
INDEFINITE ARGUMENT 

35 I T FLOATING OVERFLOW Note 1 Note 2 XTOY (X**Y) 
ZERO TO THE ZERO POWER 
ZERO TO THE NEGATIVE POWER 
NEGATIVE TO THE REAL POWER 
INFINITE ARGUMENT 
INDEFINITE ARGUMENT 

36 I A ARGUMENT TOO LARGE, ACCURACY LOST Note 1 Note 2 SINCOS=(SIN) 
ARGUMENT INFINITE 
ARGUMENT INDEFINITE 

39 I A ARGUMENT NEGATIVE Note 1 Note 2 SQRT 
ARGUMENT INFINITE 
ARGUMENT INDEFINITE 

40 I T ILLEGAL SENSE SWITCH NUMBER Ntnnber not in range SSWTCH 
1-6; return parameter 
set to 2. 

41 I T ARGUMENT TOO LARGE, ACCURACY LOST Note 1 Note 2 TAN 
INFINITE ARGUMENT 
INDEFINITE ARGUMENT 

42 I T INFINITE ARGUMENT Note 1 Note 2 TANH 
INDEFINITE ARGUMENT 

44 I T FLOATING OVERFLOW Note 1 Note 2 !TOD (I**D) 
ZERO TO THE ZERO POWER 
ZERO TO THE NEGATIVE POWER 
NEGATIVE TO THE DOUBLE POWER 
INFINITE ARGUMENT 
INDEFINITE ARGUMENT 

45 I T FLOATING OVERFLOW Note 1 Note 2 ITOX (I**X) 
ZERO TO THE ZERO POWER 
ZERO TO THE NEGATIVE POWER 
NEGATIVE TO THE REAL POWER 
INFINITE ARGUMENT 
INDEFINITE ARGUMENT 

46 I T FLOATING OVERFLOW IN I** REAL(Z) Note 1 Note 2 ITOZ (I**Z) 
ZERO TO THE ZERO OR NEGATIVE POWER 
NEGATIVE TO THE COMPLEX POWER 
IMAG(Z)*LOG(I) TOO LARGE 
INFINITE ARGUMENT 
INDEFINITE ARGUMENT 
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TABLE B-5. EXECUTION-TI~ DIAGNOSTICS (Contd) 

No. 

47 

49 

50 

51 

52 

53 

54 

55 

Class Message 

I T FLOATING OVERFLOW IN X** REAL(Z) 
ZERO TO THE ZERO OR NEGATIVE POWER 
NEGATIVE TO THE COMPLEX POWER 
IMAG(Z)*LOG{X) TOO LARGE 
INFINITE OR INDEF ARGUMENT 

I A COMMA MISSING AT END OF RECORD -
COMMA ASSUMED 

I A NAMELIST DATA TERMINATED BY EOF NOT $ 
I A CONSTANTS MISSING AT END OF RECORD -

NEXT RECORD READ 

F A FATAL ERROR IN LOADER. 

I A Set by user via subroutine SYSTEM 
or SYSTEMC. 

F A Set by user via subroutine SYSTEM 
or SYSTEMC. Error numbers larger 
than any listed in this table become 
error 52. 

F A NOT ENOUGH FL FOR SORT/MERGE. 

F A 
{

DIRECT } 
MIXED IO MODES - SEQUENTIAL 

t CODED } { DIRECT } 
)BINARY AFTER SEQUENTIAL 
~BUFFER 

f CODED } 
)BINARY ON LFN-xxxxxxx. 
~BUFFER 

F A END-OF-FILE ENCOUNTERED, FILENAME 
- - - - xxxxxxx. 

56 F A WRITE FOLLOWED BY READ, FILENAME 
- - - - xxxxxxx. 

57 F A AREA SPECIFICATION SPANS SCM/LCM. 

58 F A BUFFER DESIGNATION BAD -- FWA.GT.LWA. 

59 F A BUFFER SPECIFICATION BAD -
FWA.GT. LWA 

B-32 

Significance 

Note 1 

Error occurred during 
NAMELIST processing. 

Error occurred during 
load. 

Defined by user. 

Defined by user. 

More memory required 
for Sort/Merge 
processing. 

User is trying to 
switch I/O mode on 
a file without an 
intervening REWIND, 
ENDFILE, or CLOSE/ 
OPEN sequence. 

Attempt to read past 
end-of-file. 

A READ cannot follow 
a WRITE unless a 
REWIND intervenes. 

In a buffered 1/0 
statement the first 
and last word 
addresses must be in 
the same level of 
memory. 

First-word address 
must be LE last word 
address. 

First-word address 
must be LE last word 
address. 

Action Issued By 

Note 2 XTOZ(X**Z) 

Check NAMELIST NAMIN= 
input data for 
errors. 

Inspect load map OVERLA= 
to determine 
cause of error. 

Defined by user. USER 

Defined by user. USER 

Extend program SMxxxx= 
field length. 

Continue using 
previous I/0 
mode or perform 
a REWIND, END
FILE, or CLOSE/ 
OPEN sequence. 

FORSYS= 

Rewind before BUFIN= 
reading or cor-
rect program 
logic. 

Insert a REWIND BUFIN= 
statement. 

Check word 
addresses in 
buffered I/O 
statement. 

Check buffer 
designation. 

Check first 
and last word 
address. 

BUFIO= 

BUFIO= 

BUFOUT= 
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TABLE B-5. EXECUTION-TIME DIAGNOSTICS (Contd) 

No. 

60 

61 

62 

Class Message 

F A BFS EXCEEDS ALLOCATED STATIC SIZE, 
LFN-xxxxxxx. 

F A PARAMETERS ON EXPLICIT OPEN 
INCONSISTENT WITH USE OF 
LFN-xxxxxxx. 

F A INVALID UNIT 

63 F A END-OF-FILE ENCOUNTERED ON 
FILE xxxxxxx. 

64 F A ILLEGAL BUF LEN SPECIFIED ON 
PROGRAM STATEMENT 

65 F A END-OF-FILE ENCOUNTERED ON 
FILE xxxxxxx. 

66 F A NAMELIST NAME NOT FOUND-xxxxxxx. 
F A INCORRECT SUBSCRIPT. 
F A TOO MANY CONSTANTS. 
F A , ( $ OR = EXPECTED, MISSING. 
F A VARIABLE NAME NOT FOUND-xxxxxxx. 
F A CONSTANT MISSING. 
F A INVALID COMPLEX CONSTANT 

Significance 

User has specified a 
larger file card BFS 
than is available in 
a statically com
piled program. 

User is attempting 
to change I/O modes 
on a file that was 
explicitly opened 
without first 
explicitly closing 
the file. 

Unit not recognized. 

Attempt to read past 
end-of-file. 

For unformatted 
files, buffer 
length specified on 
the PROGRAM state
ment must be 
.GE.513. 

Attempt to read past 
end-of-file. 

Error occurred 
during NAMELIST 
processing. 

67 F A DECODE RECORD LENGTH .LE. 0. Bad first parameter 
DECODE LCM RECORD .GT. 150 CHARACTERS. to DECODE. 

68 F A * ILL-PLACED NUMBER OR SIGN. Illegal FORMAT. 
F A * ILLEGAL FUNCTIONAL LETTER. 

69 F A * IMPROPER PARENTHESIS NESTING. Illegal FORMAT. 

70 F A * EXCEEDED RECORD SIZE. The maximum record 
length specified on 
the PROGRAM, OPEN, 
ENCODE, DECODE or 
FILE control state
ment has been 
exceeded. 

60481300 G 

Action Issued By 

Decrease file 
card BFS 
parameter or 
recompile 
program with a 
larger buffer 
size on the 
PROGRAM state
ment file 
declaration. 

Issue an 
explicit close 
on the file. 

Check unit 
number. 

Rewind file or 
correct program 
logic. 

Check buffer 
length. 

FORSYS= 

FORSYS= 

GETFIT= 

INPB= 

FORSYS= 

Rewind file or INPC= 
correct program NAMIN• 
logic. 

Check NAMELIST 
input data for 
errors. 

Check first 
parameter to 
DECODE. 

Check format • 

Check format. 

Change RL 
parameter on 
PROGRAM state
ment, MRL 
parameter on 
the FILE con
trol statement, 
RECL parameter 
on the OPEN 
statement, or C 
parameter on 
the ENCODE or 
DECODE statement. 

NAMIN= 

DECODE= 

FMTAP= 

FMTAP= 

FMTAP= 
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TABLE B-5. EXECUTION-TIME DIAGNOSTICS (Contd) 

No. Class Message 

71 F A * SPECIFIED FIELD WIDTH ZERO. 

72 F A * FIELD WIDTH .LE. DECIMAL WIDTH. 

73 F 

78 F 

79 F 

83 F 

85 F 

88 F 

A 

A 

A 

A 

A 

A 

*HOLLERITH FORMAT WITH LIST. 

* ILLEGAL DATA IN FIELD * ' * 

* DATA OVERFLOW * ' * 

OUTPUT FILE LINE LIMIT EXCEEDED. 

ENCODE CHARACTER/RECORD .LE. 0 
ENCODE LCM RECORD .GT. 150 CHARACTERS 

WRITE FOLLOWED BY READ ON 
FILE-xxxxxxx. 

89 F A LIST EXCEEDS DATA, READ ON 
FILE-xxxxxxx. 

90 F A PARITY ERROR ON FILE xxxxxxx 
DURING PREVIOUS READ. 

91 

92 

F A WRITE FOLLOWED BY READ ON 
FILE-xxxxxxx. 

F A PARITY ERROR READING (CODED) 
FILE-xxxxxxx. 

93 F A PARITY ERROR ON FILE-xxxxxxx 
DURING PREVIOUS READ. 

I B-34 

Significance 

w=O in FORMAT. 

w LE d in FORMAT. 

The FORMAT has no 
specifiers corre
sponding to the 
I/O statement. 

Usually a nondigit 
in a numeric input 
field. 

Input value GT 
1. 26501E322. 

The default or 
specified print 
limit to OUTPUT was 
exceeded. 

Bad first parameter 
to ENCODE. 

A READ cannot follow 
a WRITE unless a 
REWIND intervenes. 

More words were 
specified in the I/O 
list than existed in 
the record of the 
file. 

Probable disk or 
tape error. 

A READ cannot follow 
a WRITE unless a 
REWIND intervenes. 

Probable disk or 
tape error. 

Probable disk or 
tape error. 

Action 

Check field 
width in 
FORMAT. 

Check width 
in FORMAT. 

Change one or 
the other. 

Fix input data. 

Fix input data. 

Specify PL on 
FTN5 statement, 
PL on execution 
call, or change 
program to print 
less. 

Check first 
parameter to 
ENCODE. 

Insert a REWIND 
statement. 

Check for miss
ing data or 
incorrect in
put list. 

Follow site
def ined proce
dures for re
porting soft
ware error or 
operational 
problems. 

Insert a REWIND 
statement. 

Follow site
def ined proce
dures for re
porting soft
ware errors or 
operational 
problems. 

Follow site
def ined proce
dures for re
porting soft
ware errors or 
operational 
problems. 

Issued By 

FMTAP= 

FM TAP= 

IN COM= 

INCOM= 

IN COM= 

OUTC= 
NAMOUT= 
OUTF= 
SYSERR= 

ENCODE= 

INPB= 

INPB= 

INPB= 

INPC= 

INPC= 
NAMIN= 

OUTB= 
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TABLE B-5. EXECUTION-TIME DIAGNOSTICS (Contd) 

No. Class Message Significance Action Issued By 

94 F A PARITY ERROR ON LAST READ ON Probable disk or Follow site- OUTC= 
FILE-xxxxxxx. tape error. defined proce-

dures for re-
porting soft-
ware errors or 
operational 
problems. 

95 F A PARITY ERROR ON FILE xxxxxxx Probable disk or Follow site- ODAB 
DURING PREVIOUS WRITE tape error. defined proce-

dures for re-
porting soft-
ware errors or 
operational 
problems. 

96 F A PARITY ERROR ON FILE xxxxxxx Probable disk or Follow site- !DAB 
DURING PREVIOUS READ tape error defined proce-

dures for re-
porting soft-
ware errors or 
operational 
problems. 
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TABLE B-5. EXECUTION-TIME DIAGNOSTICS (Contd) 

No. Class Message 

97 F A INDEX NUMBER ERROR. 

98 F A FILE ORGANIZATION ERR OR FILE NOT 
OPEN. 

99 F A WRONG INDEX TYPE. 

100 F A INDEX IS FULL. 

101 F A DEFECTIVE INDEX CONTROL WORD. 

102 F A RECORD LENGTH EXCEEDS SPACE 
ALLOCATED. 

103 F A RECORD MANAGER ERROR xxx ON FILE 
xxxxxxx, RECORD xxxxxxx. 

104 F A INDEX KEY UNKNOWN. 

105 F A RECORD LENGTH NEGATIVE. 

107 F A ILLEGAL PARAMETER VALUE. 

108 F A TOO FEW OR TOO MANY PARAMETERS. 

109 F A KEYWORD (xxxxxxx) INVALID. 

110 F A A ROUTINE CALLED OUT OF SEQUENCE. 

111 F A LCM BLOCK COPY ERROR. 

114 F A CONNEC CHARACTER CODE CONVERSION IS 
OUT OF RANGE 

115 I A ARGUMENT INFINITE 
ARGUMENT TOO SMALL 

116 I A ARGUMENT INFINITE 
ARGUMENT INDEFINITE 
ARGUMENT TOO LARGE 
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Significance 

Nonexistent index 
value specified or 
bad file, 

Wrong type specified 
to OPENMS. 

An index is full, and 
an attempt is being 
made to add a new 
record to it. 

Bad file. 

Record length too 
long. 

Record Manager 
error. 

Invalid index key. 

Record length must 
not be negative. 

Argument to Sort/ 
Merge routine has 
bad value. 

Valid number of 
parameters not 
provided. 

Keyword not recog
nized. 

Sequence (SMSORT, 
SMSORTB, SMSORTP, 
or SMMERGE), (other 
Sort/Merge calls), 
(SMEND or SMABT) 
not followed. 

Parity error. 

Bad second argument 
in CALL CONNEC. 

Note 1 

Note 1 

Action 

Check index 
and fire. 

Call OPENMS. 

Check index 
type. 

Increase index 
size. 

File must be 
recreated. 

Issued By 

RANMS= 

RANMS= 

RANMS= 

RANMS= 

RANMS= 

Increase space RANMS= 
allocation. BUFIO= 

See Record Man- RANMS= 
ager reference 
manual. 

Correct index 
key. 

Fix call. 

Check parameter 
value of Sort/ 
Merge routine. 

Provide proper 
number of 
parameters. 

Provide legal 
keyword. 

Check sequence 
of routine 
call. 

Follow site
defined proce
dures for re
porting soft
ware errors or 
operational 
problems. 

Change to 
specify correct 
character set. 

Note 2 

Note 2 

RANMS= 

RANMS= 

SMXXXX= 

SMXXXX= 

SMxxxx= 

SMxxxx= 

COMIO=, 
DECODE=, 
ENCODE=, 
INPB=, OUTB=, 
READEC, 
WRITEC 

CONDIS= 

EXP 

HYP=(COSH) 
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TABLE B-5. EXECUTION-TIME DIAGNOSTICS (Contd) 

No. Class Message Significance Action Issued By 

117 I A ARGUMENT INFINITE Note 1 Note 2 HYP=(SINH) 
ARGUMENT INDEFINITE 
ARGUMENT TOO LARGE 

118 I A ARGUMENT TOO SMALL Note 1 Note 2 DEXP 

119 I A ARGUMENT INFINITE Note 1 Note 2 DHYP=(DCOSH) 
ARGUMENT INDEFINITE 
ARGUMENT TOO LARGE 

120 I A ARGUMENT INFINITE Note 1 Note 2 DHYP=(DSINH) 
ARGUMENT INDEFINITE 
ARGUMENT TOO LARGE 

121 I A ARGUMENT INDEFINITE Note 1 Note 2 DTANH 

122 I A ARGUMENT INFINITE Note 1 Note 2 DTAN 
ARGUMENT INDEFINITE 
ARGUMENT TOO LARGE 

123 I A ARGUMENT INFINITE Note 1 Note 2 DASNCS(DASIN) 
ARGUMENT INDEFINITE 
ARGUMENT .GT. 1.0. 

124 I A ARGUMENT INFINITE Note 1 Note 2 DASNCS(DACOS) 
ARGUMENT INDEFINITE 
ARGUMENT .GT. 1.0 

125 I A ARGUMENT INDEFINITE Note 1 Note 2 ERF(ERF) 

126 I A ARGUMENT INDEFINITE Note 1 Note 2 ERF(ERFC) 

127 I A ARGUMENT TOO LARGE Note 1 Note 2 ERF(ERFC) 

128 I A ARGUMENT INFINITE Note 1 Note 2 ATANH 
ARGUMENT INDEFINITE 
ARGUMENT .GE. 1.0. 

129 I A ARGUMENT· INFINITE Note 1 Note 2 SIND 
ARGUMENT INDEFINITE 
ARGUMENT TOO LARGE 

130 I A ARGUMENT INFINITE Note 1 Note 2 COSD 
ARGUMENT INDEFINITE 
ARGUMENT TOO LARGE 

131 F A ARGUMENT INFINITE TAND 
ARGUMENT INDEFINITE 
ARGUMENT TOO LARGE 
ARGUMENT ODD MULTIPLE OF 90 

132 F A DUPLICATE CHARACTER IN CSOWN CALL Entry in collating Check CSOWN CSOWN= 
sequence is defined call. 
twice. 

133 F A IRRECONCILABLE STATUS OPTION Status option Check status OPECAP= 
irreconcilable. option. 

134 F A STATUS OPTION INCOMPATIBLE WITH Status option incon- Check status OPECAP= 
OLD FILE sistent with option and/or 

specified file. file name. 

B-36 60481300 F 



TABLE B-5. EXECUTION-TIME DIAGNOSTICS (Contd) 

No. Class Message Significance 

135 F 

136 F 

137 F 

138 F 

139 F 

140 F 

141 I 

142 F 

143 F 

144 I 

145 I 

146 I 

60481300 F 

A FORM CHANGE ON OPENED FILE 

A BAD RECL VALUE 

A BLANK OPTION ON UNFORMATTED FILE 

A BAD BUFL VALUE 

A BAD OPEN OPTION 

A ERROR DURING FILE CLOSING 

A BAD ARGUMENT TO ICHAR 

A BAD CLOSE PARAMETER 

A ACCESS CHANGE ON OPENED FILE 

D xxxx SUBSCRIPT OF ARRAY nnn = yyy, 
DECLARED LOWER WAS 1111, UPPER WAS 

D 

D 

uuuu. 

STARTING CHARACTER POSITION OF xxxx 
SHOULD BE .GT. ZERO. 

CHARACTER LENGTH OF xxxx SHOULD BE 
• GT. ZERO. 

File was previously 
opened for a differ
ent processing type. 
The valid types are 
formatted, unfor
matted, buffer I/O, 
and random I/O. 

Blank option applies 
to formatted I/O 
only. 

Negative value, or, 
for open files, 
value not equal to 
the file buffer 
length. BUFL must 
be at least 129 
words on coded tape, 
513 words on binary 
tape, and 65 words 
on disk. 

Option not allowed. 

Conflicting file 
attributes. CRM 
cannot perform 
close. 

Argument is not of 
type character, 
does not have a 
character length 
of 1, or is un
defined for this 
installation. 

An option is not 
allowed in the 
close. 

File was previously 
opened for a dif
ferent access. 

The xxxx subscript 
of array nnn has 
value yyy. This 
value is outside 
the range 1111 to 
uuuu. 

Substring reference 
outside of character 
string. 

A negative character 
length is invalid • 

Action 

Check process
ing type. 

Correct record 
length value. 

Remove blank 
option. 

For open files, 
verify that 
the BUFL 
value = the 
buffer length. 

Check OPEN 
option. 

Check file 
attributes. 

Check argument 
to ICHAR. 

Check close 
option. 

Remove or 
change ACCESS 
option of OPEN 
statement. 

Correct sub
string limits. 

Correct sub
string limits. 

Correct sub
string limits. 

Issued By 

OPE CAP= 

OPE CAP= 

OPE CAP= 

OPE CAP= 

OPE CAP= 

FORSYS 

I CHAR= 

CLOSE= 

OPE CAP= 

CDL= 

CDL= 

CDL= 
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TABLE B-5. EXECUTION-TIME DIAGNOSTICS (Contd) 

No. Class Message 

147 I D NEW CHARACTER LENGTH OF xxxx EXCEEDS 
OLD LENGTH OF xxxx 

148 F A INTERNAL FILE RECORD LENGTH .LE. ZERO 

149 F A INTERNAL FILE LCM RECORD EXCEEDS 150 
CHARACTERS 

150 F A INTERNAL FILE I/O LIST EXCEEDS FILE 
SIZE. 

151 F A DIRECT ACCESS OPEN HAS NO RECL 
PARAMETER 

152 I A REWIND PROHIBITED ON DIRECT FILE -
IGNORED 

153 F A ARGUMENT TO CSOWN NOT TYPE CHARACTER 

154 F A UNALLOCATED RECORD LENGTH GREATER 
THAN 150 

155 F A SEQUENTIAL I/0 ATTEMPTED ON DIRECT 
FILE 

Significance 

New character 
length must be LE 
old character 
length. 

Record length must 
be positive. 

Internal file LCM 
record cannot exceed 
150 characters. 

Format declared on 
I/O list incom
patible with file 
(variable, sub
string, or array) 
format. 

Record length param
eter missing. 

REWIND used only for 
sequential files. 

Noncharacter argu
ment passed to 
CSOWN. 

Explicit open call 
attempted to make 
record length 
greater than 150 
for an unallocated 
record in static 
mode. 

Sequential I/O 
commands used on 
direct access file. 

156 F A CODED I/O ATTEMPTED ON xxxx FILE xxxx Formatted READ or 
WRITE attempted on 
a file which was 
opened for unfor
matted, buffer, or 
random I/O. 

157 F A INVALID KEYWORD FOR COLSEQ 

158 F A OVER 1499 CHARACTERS IN REPEATED 
CHARACTER STRING 

B-38 

Attempt to specify 
an invalid collating 
sequence. The valid 
keywords are ASCII6, 
DISPLAY, INTBCD, 
and COBOL6. 

Character string 
with more than 1499 
characters has a 
repeat factor for 
list directed input. 
Probably caused by 
missing apostrophe. 

Action 

Correct sub
string limits. 

Correct sub
string limits. 

Reduce LCM 
record length 
or move record 
to SCM. 

Check I/O list. 

Insert the 
parameter. 

Issued By 

CDL= 

IIFC= 
OIFC= 

IIFC= 
OIFC= 

IIFC= 
OIFC= 

OPECAP= 

Remove REWIND. REWIND= 

Supply a collat- CSOWN= 
ing sequence 
string argunent. 

Declare proper OPECAP= 
record length 
on PROGRAM 
statement. 

Use the direct 
access I/O 
commands. 

Self-evident. 

OUTB= 
OUTC= 
OUTF= 
INPB= 
INPC= 
INPF= 

IDAB= 
ODAB= 

Supply a valid COLSEQ= 
keyword. 

Add the termina- LOIN= 
ting apostrophe 
or break the 
input into sub
strings. 
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TABLE B-5. EXECUTION-TIME DIAGNOSTICS (Contd) 

No. 

159 

160 

161 

162 

163 

164 

Class Message 

F A SCRATCH FILE xxxx CANNOT BE CLOSED 
WITH STATUS=KEEP 

F A ILLEGAL USE OF ASTERISK AS STRING 
DELIMITER IN FORMAT 

F A NON EXISTENT OVCAP •••• 

F A OVCAP •••• IS ALRFADY LOADED 

F A OVCAP • • • • WAS NEVER LOADED 

F A FDL ERROR xx DURING LOAD OR UNLOAD 
of OVCAP •••• 

165 F A INVALID SEQUENCE 

166 F A RESERVED COL-SEQ 

167 F A H, ', ", ILLEGAL INPUT FORMATS 

168 F A * DECIMAL POINT MISSING 

169 F A FORMAT VARIABLE DOES NOT CONTAIN 
ASSIGNED FORMAT 

60481300 F 

Significance 

It is illegal to use 
status='KEEP' on a 
CLOSE when status= 
'SCRATCH' was speci
fied on the OPEN. 

Action 

Correct the 
CLOSE or OPEN 
statement. 

Asterisk ls an Use apostrophe. 
invalid format string 
delimiter in 
FORTRAN 5. 

An attempt to load an 
OVCAP that does not 
exist. 

LOVCAP has been 
called twice for the 
same OVCAP name. 

A call to UOVCAP has 
been made specifying 
an OVCAP that has not 
been loaded. 

A Fast Dynamic Loader 
error has been raised 
for reasons beyond 
user control. 

SMKEY call specified 
a col-seg parameter 
without specifying a 
coding identifier of 
DISPLAY. 

SMSEQ/SMEQU call 
specified a sequence 
name equivalent to 
one of the standard 
collating sequence 
names (ASCII6/COBOL6 
/DISPLAY/INTBCD) in 
an attempt to rede
fine it. 

Single quote, double 
quote, or H format 
are illegal in 
FORTRAN 5 input. 

Decimal point re
quired. 

Assignment of a for
mat to a variable 
used for I/O is not 
allowed. 

Check that the 
name specified 
is the name of 
the first sub
routine after 
an OVCAP state
ment. 

Check program 
logic and 
eliminate re
dundant call. 

Check program 
logic. 

Check error 
number in 
Loader refe
rence manual. 
Follow site
defined proce
dure. 

Ensure coding 
identifier is 
set to DISPLAY. 

Select another 
name for the 
user-supplied 
collating se
quence. 

Correct format. 

Supply decimal 
point. 

Use ASSIGN 
statement to 
assign state
ment label to 
variable. 

Issued By 

FORSYS= 

KO DER= 
KRAKER= 

LOVCAP or 
XOVCAP 

LOVCAP or 
XOVCAP 

UOVCAP 

LOVCAP, 
XOVCAP, or 
UOVCAP 

SMKEY 

SMSEQ/ 
SMEQU 

KRAKER= 

FMTAP= 

INPC= 
OUTC= 
IDAC= 
ODAC= 
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TABLE B-5. EXECUTION-TIME DIAGNOSTICS (Contd) 

No. Class Message 

170 F A ZERO LENGTH HOLLERITH STRING 

171 F A BAD FILENAME GIVEN 

172 F A SEPARATOR MISSING IN FORMAT 

173 F A SCALE FACTOR MISSING IN FORMAT 

174 F A WTSET ARGUMENT INVALID 

175 F A INVALID CHARACTER CODE IN CSOWN CALL 

176-198 Reserved. 

199 

200 

203 

207 

208 

209 

B-40 

F A FORM='BUFFERED' NONCOMPATIBLE 
WITH DIRECT FILE 

F A 
{ CODED } { READ } DIRECT BINARY WRITE ON 

NONEXPLICITLY OPENED FILE xxxx 

F A ATTEMPT TO WRITE NON-POSITIVE RECORD 
NUMBER 

F A 

F A 

F A 

ATTEMPT TO READ NON-POSITIVE RECORD 
NUMBER 

LIST EXCEEDS RECORD LENGTH FOR 
FILE xxxx 

CMM ERROR IN CODED DIRECT-ACCESS 
OUTPUT 

Significance 

Hollerith string 
must have a posi
tive nonzero 
length. 

Illegal character 
was used or char
acter length was 
greater than 7. 

Error in format 
statement. 

P edit descrip
tor requires 
count. 

The first argu
ment is not an 
integer or a 
string of length 
#1 or a character 
code is undefined 
for this instal
lation. 

One of the charac
ter codes in the 
argument is unde
fined for this 
installation. 

ACCESS='DIRECT' was 
specified for a 
FORM='BUFFERED' 
unit. 

Direct access file 
must be opened be
fore I/O is allowed. 

Record number must 
be positive. 

Record number must be 
positive. 

List too long or 
record length too 
short. 

Common Memory Man
ager must be avail
able to handle a 
record length 
greater than 1500 
for formatted 
direct access 1/0. 

Action 

Make string 
positive non
zero length. 

Supply a valid 
file name. 

Supply appro
priate separa
tor. 

Issued By 

KO DER= 

OPE CAP= 

FMTAP= 

Supply a valid FMTAP= 
scale factor. 

Check the first WTSET= 
argument. 

Check the CSOWN= 
argument. 

Delete ACCESS= 
'DIRECT' 
specifier. 

Use OPEN 
command. 

Check record 
number. 

Check record 
number. 

Check record 
list and record 
length. 

Define proper 
record length 
on the PROGRAM 
statement. 

OPE CAP= 

ODAB= 
ODAC= 
!DAB= 
IDAC= 

ODAB= 
ODAC= 

!DAB= 
IDAC= 

ODAB= 

ODAC= 
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TABLE B-5. EXECUTION-TIME DIAGNOSTICS (Contd) 

No. Class Message Significance Action Issued By 

212 F A CMM ERROR IN CODED DIRECT-ACCESS Common Memory Man- See Common IDAC= 
INPUT ager must be avail- Memory Manager 

able to handle a reference 
record length manual. 
greater than 1500 
for formatted 
direct access I/O. 

215 I A UNDEFINED WEIGHT PASSED TO CHAR The character argu- Check character CHAR= 
ment (weight) passed argument or CHARF= 
is not defined in current collat-
the collating table. ing sequence. 

216 F A SUBSTRING ERROR ON NAMELIST ITEM Format of the Correct format NAMIN= 
xxxx IN GROUP yyyy substring is not of the sub-

correct. string. 

217 F A NAMELIST ITEM xxxx IN GROUP yyyy, The substring has Correct sub- NAMIN= 
ITEM LENGTH an upper bound string limits. 

greater than the 
length of the named 
character string. 

Note 1 Infinites can be generated by dividing a nonzero number by zero, or by an addition, substraction, 
multiplication, or division whose result was greater than 10322 in absolute value. Indefinites 
are usually generated by dividing zero by zero. 

Note 2 Check for undefined argument; if argument is calculated, check for undefined or illegal operand. 
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GLOSSARY c 

This glossary does not include terms defined in the 
ANSI standard for FORTRAN, X3.9-1978. 

Advanced Access Methods (AAM) -
A file manager that processes indexed sequen
tial, direct access, and actual key file 
organizations, and supports the Multiple-Index 
Processor. See CYBER Record Manager. 

Basic Access Methods (BAM) -
A file manager that processes sequential and 
word addressable file organizations. See CYBER 
Record Manager. 

Beginning-of-Information (BOI) -
CYBER Record Manager defines beginning-of
information as the start of the first user 
record in a file. System-supplied information, 
such as an index block, control word, or tape 
label, exists prior to beginning-of-information. 

Blank Common Block -
An unlabeled common block. No data can be 
stored into a blank common block at load time. 
The size of the block is determined by the 
largest declaration for it. Contrast with 
Labeled Common Block. 

Block -
In the context of input/output, a physical 
grouping of data on a file that provides faster 
data transfer. CYBER Record Manager defines 
four block types on sequential files: I, C, K, 
and E. Other kinds of blocks are defined for 
indexed sequential, direct access, and actual 
key files. Also refers to a common block. 

Buffer -
An intermediate storage area used to compensate 
for a difference in rates of data flow, or 
times of event occurrence, when transmitting 
data between central memory and an external 
device during input/output operations. 

Buffer Statement -
One of the input/output statements BUFFER IN or 
BUFFER OUT. 

Common Block -
An area of memory tit-.. can be declared in a 
COMMON statement by • than one relocatable 
program and used for • orage of shared data. 
See Blank Common Block and Labeled Common Block. 

CYBER Loader -
The system software facility that loads object 
code into memory and prepares it for execution• 

CYBER Record Manager (CRM) -
A generic term relating to the common products 
AAM and BAM that run under the NOS and NOS/BE 
operating systems, and which allow a variety of 
record types, blocking types, and file organi-
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zations to be created and accessed. The execu
tion time input/ output of COBOL 5, FORTRAN 5, 
Sort/Merge 4 and 5, ALGOL 4, and the DMS-170 
products is implemented through CRM. Neither 
the input/output of the NOS and NOS/BE operat
ing systems themselves, nor any of the system 
utilities such as COPY or SKIPF, is implemented 
through CRM. All CRM file processing requests 
ultimately pass through the operating system 
input/output routines. 

Default Type -
The data type assumed by a variable in the 
absence of any type declarations for the 
variable. Variables whose names begin with one 
of the letters A through H or 0 through Z have 
a default type of real, Variables whose names 
begin with one of the letters I through N have 
a default type of integer. 

Direct Access Input/Output -
A method of input/output in which records can 
be read or written in any order. Direct access 
input/output is performed by direct access READ 
and WRITE statements. 

End-of-File (EOF) -
A particular kind of boundary on a sequentlal 
file, recognized by the END= parameter, the 
functions EOF and UNIT, and written by the 
ENDFILE statement. Any of the following condi
tions is recognized as end-of-file: 

End-of-section (for INPUT file only) 

End-of-partition 

End-of-information (EOI) 

W type record with flag bit set and delete 
bit not set 

Tape mark 

Trailer label 

Embedded zero length level 17 block 

End-Of-Information (EOI) -
The end of the last programmer record in a 
file. Trailer labels are considered to be past 
end-of-information. End-of-information is un
defined for unlabeled S or L tapes. 

Entry Point -
A location within a program unit that can be 
branched to from other program units. Each 
entry point has a unique name. 

Equivalence Class -
A group of variables and arrays whose position 
relative to each other is defined as a result 
of an EQUIVALENCE statement. 
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Extended Memory -
Extended memory for the CYBER 170 Model 176 is 
large central memory (LCM) or large central 
memory extended (LCME). Extended memory for 
all other computer systems except for the CYBER 
170 Models 835 and 855 is extended core storage 
(ECS) or extended semiconductor memory (ESM). 
Extended memory for models 835 and 855 is 
unified extended memory (UEM). 

In this manual, the acronym ECS refers to all 
forms of extended memory unless otherwise 
noted. However, in the context of a multimain
frame environment or distributive data path 
(DDP) access, model 176 is excluded. 

Progranuning information for the various forms 
of extended memory can be found in the COMPASS 
reference manual and in the appropriate 
computer system hardware reference manual. 
Descriptions of the various forms of extended 
memory can be found in the hardware manuals 
appropriate for equipment available at the site. 

External File -
A file residing on an external storage device. 
An external file starts at beginning-of
information and ends at end-of-information. 
See File. 

External Reference -
A reference in one program unit to an entry 
point in another program unit. 

Field Length -
The area (number of words) in central memory 
assigned to a job. 

File -
A logically related set of information; the 
largest collection of information that can be 
addressed by a file name. FORTRAN 5 recognizes 
two types of files, internal files and external 
files. 

FILE Control Statement -
A control statement that contains 
used to build the file information 

parameters 
table for 

processing. Basic file characteristics such as 
organization, record type, and description can 
be specified on this statement. 

File Information Table (FIT) -
A. table through which a user program communi
cates with CYBER Record Manager. All file 
processing executes on the basis of fields in 
the table. Some fields can be set by the 
FORTRAN user in the FILE control statement. 

Generic Function Name -
The name of an intrinsic function that can have 
arguments of any data type. Except for data 
type conversion generic functions, the data 
type of the result is the same as the data type 
of the arguments. 

Implicit Type -

C-2 

The type of a variable as declared in an 
IMPLICIT statement. 

Indefinite -
An indefinite value results from a calculation 
that cannot be resolved, such as dividing zero 
by zero. The internal representation of an 
indefinite value does not correspond to any 
number; therefore, an I is printed for the 
value. 

On a CYBER 70 Model 71, 72, 73, 74, CYBER 170 
Model 171, 172, 173, 174, 175, or 6000 Series 
computer, no action is taken unless the in
definite value is used as an operand in an 
expression. In this case, the program aborts 
and an error message is printed. 

On a CYBER Model 76, CYBER 170 Model 176, 835, 
855, or 7600, the indefinite flag is set as 
soon as the indefinite value is generated. 
This flag causes the program to abort and an 
error message to be printed. 

Infinite -
An infinite value results from a calculation 
that generates a value that exceeds the upper 
or lower range of the computer, such as com
puting 10100 * iolOO. An infinite value is 
printed as the symbol R. 

If the result of a calculation exceeds the upper 
range of the computer, the outcome depends on 
the computer being used. 

On a CYBER 70 Model 71, 72, 73, 74, CYBER 170 
Model 171, 172, 173, 174, 175, or 6000 Series 
computer, no action is taken unless the value 
is used as an operand in an expression. In this 
case, the program aborts and an error message 
is printed. 

On a CYBER 70 t-lodel 76, CYBER 170 Model 176, 
835, 855, or 7600, the overflow condition flag 
is set in the Program Status Designator regis
ter as soon as the range is exceeded. This 
flag causes the program to abort and an over
flow message to be listed. This condition also 
results from the use of an operand that was not 
generated by an arithmetic operation. 

If the result of a calculation is less than the 
lower range, no further action is taken except 
on the CYBER 70 Model 76, CYBER 170 Model 176, 
and 7600 Series computers. On these computers, 
no further action is taken unless underflow has 
been selected as a mode error by a MODE control 
statement. In this case, the underflow condi
tion flag is set in the Program Status Designa
tor register as soon as the condition is 
generated. This flag causes the program to 
abort and an underflow error message to be 
printed. 

Internal File -
A character variable, array, or substring on 
which input/output operations are performed by 
formatted READ and WRITE statements. Internal 
files provide a method of transferring and 
converting data from one area of memory to 
another. 
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Labeled Common Block -
A common block into which data can be stored at 
load time. The first program unit declaring a 
labeled common block determines the amount of 
memory allocated. Contrast with Blank Comm.on 
Block. 

Logical File Name -
The name by which a file is identified; con
sists of one through seven letters or digits, 
the first a letter. File names used in stan
dard FORTRAN 5 input/output statements can have 
a maximum of six letters or digits. 

Main Overlay -
An overlay that must remain in memory through
out execution of an overlayed program. 

Mass Storage Input/Output -
The type of input/output used for random access 
to files; it involves the subroutines OPENMS, 
READMS, WRITMS, CLOSMS, and STINDX. 

Object Code -
Binary code produced by the compiler. 
code must be processed by the CYBER 
before it can be executed. 

Object Listing -

Object 
Loader 

A compiler-generated listing of the object code 
produced for a program, represented as COMPASS 
code. 
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Offset -
The starting position of the array in the first 
word of its storage (0 to 9). 

Optimizing Mode -
One of the compilation modes in the FORTRAN 5 
compiler, indicated by the control statement 
options OPT=O, 1, 2 or 3. 

Overlay -
One or more relocatable programs that were 
relocated and linked together into a single 
absolute program. It can be a main, primary, 
or secondary overlay. 

Partition -
CYBER Record Manager defines a partition as a 
division within a file with sequential organi
zation. Generally, a partition contains several 
records or sections. Implementation of a 
partition boundary is affected by file struc
ture and residence. Partition boundaries are 
shown in table C-1. 

Notice that in a file with W type records a 
short PRU of level 0 terminates both a section 
and a partition. 
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TABLE C-1. PARTITION AND SECTION BOUNDARIES 

Record Block Physical Representation Physical Representation Device Type Type 
(RT) (BT) of Partition of Section 

PRU w I A short PRU of level 0 A deleted one-word re-
devicet containing a one-word cord pointing back to 

deleted record pointing the last I block bound-
back to the last I ary followed by a con-
block boundary, fol- trol word with flags 
lowed by a control word indicating a section 
with a flag indicating boundary. At least 
a partition boundary. the control word is in 

a short PRU of level 0. 

w c A short PRU of level 0 A control word with 
containing a control flags indicating a se~-
word with a flag indi- ti on boundary. The 
eating a partition control word is in a 
boundary. short PRU of level 0. 

D,F,R, c A short PRU of level 0 A short PRU with a 
T,U,Z followed by a zero- level less than 17 

length PRU of level 17 octal. 
octal. 

s - A zero-length PRU of Undefined. 
level number 17 octal. 

S or L w I A separate tape block A separate tape block 
format containing as many containing as many de-
tape deleted records of leted records of re-

record length 0 as cord length 0 as re-
required to exceed quired to exceed noise 
noise record size, fol- record size, followed 
lowed by a deleted one- by a deleted one-word 
word record pointing record pointing back to 
back to the last I the last I block bound-
block boundary, fol- ary, followed by a con-
lowed by a control trol word with flags 
word with a flag indicating a section 
indicating a parti- boundary. 
ti on boundary. 

w c A separate tape block A separate tape block 
containing as many 
deleted records of 

containing as many de-
leted records of record 

record 1 ength 0 as length 0 as required to 
required to exceed exceed noise record 
noise record size, fol- size, followed by a con-
lowed by a control trol word with flags 
word with a flag indicating a section 
indicating a parti- boundary. 
tion boundary. 

D,F,T, C,K,E A tapemark. Undefined. 
R,U,Z 

s - A tapemark. Undefined. 

Any - - Undefined. Undefined. 
other 
tape 
format 

tNOS and NOS/BE only. 
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Pass by Name -
A method of referencing a subprogram in which 
the addresses of the actual arguments are 
passed. 

Pass by Value -
A method of referencing a subprogram in which 
only the values of the actual arguments are 
passed. 

Primary Overlay -
A second level overlay that is subordinate to 
the main overlay. A primary overlay can call 
its associated secondary overlays and can 
reference entry points and conunon blocks in the 
main overlay. 

Procedure -
A FORTRAN function subprogram, subroutine, 
statement function, or intrinsic function. 

Program Unit -
A sequence of FORTRAN statements terminated by 
an END statement. The FORTRAN program units 
are main programs, subroutines, functions, and 
block data subprograms. 

PRU 
Under NOS and NOS/BE, the amount of information 
transmitted by a single physical operation of a 
specified device. The size of a PRU depends on 
the device: a PRU which is not full of user 
data is called a short PRU; a PRU that has a 
level terminator, but not user data, is called 
a zero-length PRU. PRU sizes are shown in 
table C-2. 

TABLE C-2. PRU SIZES 

Device Size in Number 
of 60-Bit Words 

Mass storage (NOS and 64 
NOS/BE only). 

Tape in SI format with 128 
coded data (NOS/BE only). 

Tape in SI format with 512 
binary data. 

Tape in I format (NOS 512 
only). 

Tape in any other format. Undefined. 

PRU Device -
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A mass storage device or a tape in SI (NOS and 
NOS/BE), I (NOS and NOS/BE), or X (NOS/BE only) 
format, so called because records on these 
devices are written in PRUs. 

Record -
CYBER Record Manager defines a record as a 
group of related characters. A record or a 
portion thereof is the smallest collection of 
information passed between CYBER Record Manager 
and a user program in a single read or write 
operation. Eight different record types exist, 
as defined by the RT field of the file informa
tion table. 

Other parts of the operating systems and their 
products might have additional or different 
definition of records. 

Record Length -
The length of a record measured in words for 
unformatted input/output and in characters for 
formatted input/output. 

Record Type -
The term record type can have one of several 
meanings, depending on the context. CYBER 
Record Manager defines eight record types 
established by an RT field in the file informa
tion table. 

Reference Listing -
A part of listing produced by a FORTRAN compi
lation, which displays some or all of the 
entities used by the program, and provides 
other information such as attributes and loca
tion of these entities. 

Relocation -
Placement of object code into central memory in 
locations that are not predetermined, and 
adjusting the addresses accordingly. 

SCOPE 2 Record Manager -
The record manager used under the SCOPE 2 
operating system. It processes all files read 
and written as a result of user requests at 
execution time, as well as all files read and 
written at compile time by the compiler. The 
SCOPE 2 Record Manager processes all input/ 
output files. 

Secondary Overlay -
The third level of overlays. A secondary over
lay is called into memory by its associated 
primary overlay. A secondary overlay can 
reference entry points and common blocks in 
both its associated primary overlay and the 
main overlay. 

Section -
CYBER Record Manager defines a section as a 
division within a file with sequential organi
zation. Generally, a section contains more 
than one record and is a division within a 
partition of a file. A section terminates with 
a physical representation of a section boundary. 
Section boundaries are described in table C-1. 

The NOS and NOS/BE operating systems equate a 
section with a system-logical-record of level 0 
through 16 octal. 
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Sequential -
A file organization in which the location of 
each record is defined only as occurring 
immediately after the preceding record. A file 
position is defined at all times, which speci
fies the next record to be read or written. 

Sequential Access Input/Output -
A method of input/output in which records are 
processed in the order in which they occur on a 
storage device. 

Source Code -
Code written by the programmer in a language 
such as FORTRAN, and input to a compiler. 

Source Listing -
A compiler-produced listing, in a particular 
format, of the user's original source program. 

Specific Function Name -
The name of an intrinsic function that accepts 
arguments of a particular data type, and 
returns a result of a particular data type. 

System-Logical-Record -
Under NOS/BE, a data grouping that consists of 
one or more PRUs terminated by a short PRU or 
zero-length PRU. These records can be trans
ferred between devices without loss of 
structure. 
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Unit Specifier -
An integer constant, or an integer variable 
with a value of either 0 to 999, or an L format 
logical file name. In input/output statements, 
it indicates on which unit the operation is to 
be performed. It is linked with the actual 
file name by the PROGRAM statement or OPEN 
statement. 

Word Addressable -
A file organization in which the location of 
each record is defined by the ordinal of the 
first word in the record, relative to the 
beginning of the file. 

Working Storage Area -
An area within the user's field length, in
tended for receipt of data from a file or 
transmission of data to a file. Transmission 
to or from a buffer intervenes, except for 
buffer statements. 

Zero-Byte Terminator -
12 bits of zero in the low order position of a 
word that marks the end of the line to be 
displayed at a terminal or printed on a line 
printer. The image of cards input through the 
card reader or terminal also has such a 
terminator. 
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LANGUAGE SUMMARY D 

The following symbols are used in the descriptions of the FORTRAN 5 statements: 

v variable ·name, array name, or array element 

sl statement label 

iv integer variable 

name symbolic name 

u input/output unit specifier, which can be an integer expression with a value of 0 through 999, or 
~ ~00,~~~J\:~·eJ,t_~~.e,$~9~ containing a display code file name in L format 

fs format specifier 

iolist input/output list 

ios input/output status specifier 

recn record number 

Other symbols are defined individually in the statement descriptions. 

ASSIGNMENT 
v = arithmetic expression 

Boolean v = Boolean expression 

character v = character expression 

logical v logical or relational expression 

TYPE DECLARATION 
INTEGER v[ ,v] ••• 

REAL v[,v] ••• 

DOUBLE PRECISION v[ ,v] ••• 

COMPLEX v[ ,v] ••• 

BOOLEAN v[,v} ••• 

LOGICAL v[ ,v] •• 

CHARACTER [*length][,]v[*length][,v[*length]] ••• 

IMPLICIT type(ac[ ,ac] ••• )[ ,type(ac[ ,ac] ••• )] ••• 

ac 
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Is a single letter, or range of letters represented by the first and last 
letter separated by a hyphen, indicating which variables are implicitly typed. 

3-1 

3-4 

3-5 

3-5 

3-10 

2-12 

2-12 

2-12 

2-12 

2-13 

2-12 

2-13 

2-7 
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EXTERNAL DECLARATION 
EXTERNAL name[,name] ••• 

INTRINSIC DECLARATION 
INTRINSIC name[,name] ••• 

STORAGE ALLOCATION 
type array(d)[,array(d)] ••• 

DIMENSION array(d)[,array(d)) ••• 

type Is INTEGER, CHARACTER, ~iii&j, REAL, COMPLEX, DOUBLE PRECISION, or LOGICAL. 

d Is one through seven array bound expressions separated by commas, as described 
in section 2. 

COMMON [/[name]/]nlist[[,)/[name)/nlist] ••• 

nlist Is a list of variables or arrays, separated by commas, to be included in the 
comm.on block. 

DATA nlist/clist/[[,]nlist/clist/] ••• 

nlist 

clist 

Is a list of names to be initially defined. Each name in the list can take 
the form: 

variable 

array 

element 

substring 

implied DO list 

Is a list of constants or symbolic constants specifying the initial values. 
Forms for list items are described in section 2. 

EQUIVALENCE (nlist)[,(nlist)] ••• 

nlist Is a list of variable names, array names, array element names, or character 
substring names. The names are separated by commas. 

~~~~:~,~~~~r~-~~e,~-::·:~::;,,~:.'. .. ;:J:':,~,;,-,'. :': ", 1' .'~.:):~:;· ~:··.' -,;:'.~- ';;,'.·-_ "· ".: - '"" 
r.; :.'.)~:'"" ,, , ·, ·Is, .an;unsigne~ int~gei:: co~stant, 'or '.s~~?.li.c consta~t,~~ with the ·value' 0, 1; 
fut,-~-~·', .. ~ _ ··l;f,f,Q.r. 3 ,,;in~Jp,j),ting~th~.: stotage lev:el,, ''«: •. ~.. '.» ._, __ · ,~·; .. ;;"<' 

PARAMETER (name=exp[,name=exp] ••• ) 

exp Is a constant or constant expression. 

SAVE [name[,name] ••• ] 

FLOW CONTROL 
GO TO sl 

GO TO (sl[,sl] ••• )[,]expression 

GO TO iv[[,](sl[,sl] ••• )] 

ASSIGN sl TO iv 
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2-7 

2-8 

2-5 

2-5 

2-1 

2-3 

2-6 

2-9 

2-9 

2-10 

4-1 

4-1 

4-2 

4-2 
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IF (arithmetic or Boole~~ ~~pression) sll,sl2,sl3 

IF (logical expression) statement 

IF (logical expression) THEN 

ELSE IF (logical expression) THEN 

ELSE 

END IF 

DO sl[,]v=el,e2[,e3] 

el,e2,e3 Are indexing parameters. They can be integer, real, double precision, or 
Boolean ~ons~an~s, symbolic constants, variables, or expressions. 

4-3 

4-3 

4-3 

4-4 

4-4 

4-4 

4-6 

PAUSE [n] 4-9 

STOP [n] 4-10 

n Is a string of 1 through 5 digits, or a character constant. 

END 4-10 

MAIN PROGRAM 

PROGRAM name(£.Plt!L:tfg~(l -''·D, 6-3 

rpar_ -ts: a file ,~e_~l~rati~n' 'in one of 'the following forms: 
;,' < ~ ; ~ v' < -

, ,,(:.~ :.;,;,l~, ~~~-e~~~~~·'.~_'.:·/,<:;.~,: ,·,". 
· ',:>' · · : fiiename=b·uHer:'1engtb.,::·" 

~:»:.·:,·,~:v(~v\>:>;:;:::'~,~·<,:>:\.~.::;:<• f>~~,1~;~ -~:-::: ):v</t:<::;,'; <~t;.,"i'Y., <v:l~~> '~:~:hv>~/: ) ~ 
~· « ":,,_,:/: . " V'.:. t~e~~~e-~; ~~~~~d '-':~,~~;\ · · ', 

1"·. ."\"' - '" -". ,'(fil~nam:~=huff.er,,length/record length.~. 

r.1 ... ,~~r~a:J:~::-f ~,::':·;d~"t:~ .. x;L;~~:.·, ~J~J/- :>;;:·:!' ~, ... ::_: ·,_. : · 
'-><-~~""'--""'-"--~f'•-""-~""'~~=J:iltW-~~~~~.iu.c.....:~......:~~~=~ ........ _,__,,.:.r..:....___:;::..:;.~ ... 4..' ""~.:;:..,.,.,.....: ......... ~ _............_ 

SUBPROGRAM 
SUBROUTINE name[(argument[,argument] ••• )] 6-4 

[type]FUNCTION name([argument[,argument]] ••• ) 6-5 

type Is BOOLEAN, CHARACTER, INTEGER, REAL, COMPLEX, DOUBLE PRECISION, or LOGICAL. 

BLOCK DATA[name] 6-13 

STATEMENT FUNCTION 
name([argument[,argument]] ••• )=expression 6-8 

SUBROUTINE CALL 
CALL name[(argument[,argument] ••• )] 6-5 

FUNCTION REFERENCE 
name([argument,[argument]] ••• ) 6-6 
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ENTRY POINT 
ENTRY name[(argument[,argument] ••• )] 

RETURN 
RETURN [expression] 

FORMATTED INPUT/ OUTPUT 

READ ( u,FMT=fn [,IOSTAT=ios][,ERR=sl][,END=sl]) [iolist] 
{ 

u,fn } 

UNIT=u,FMT=fn 

READ fn[,iolist] 

{ 
u,fn } 

WRITE ( u,FMT=fn [,IOSTAT=ios][,ERR=sl]) [iolist] 
UNIT=u,FMT=fn 

PRINT fn[,iolist] 

UNFORMATTED INPUT/OUTPUT 
READ ([UNIT=]u[,IOSTAT=ios][,ERR=sl][,END=sl]) [iolist] 

WRITE ([UNIT=]u[,IOSTAT=ios][,ERR=sl]) [iolist] 

LIST DIRECTED INPUT/OUTPUT 

READ ( { ::~T=* } [ ,IOSTAT=ios] [ ,ERR=sl] [ ,END=sl]) [iolist] 
UNIT=u, FMT=* 

READ *[ ,iolist] 

WRITE ( { ~:~T=* } [ ,IOSTAT=ios] [ ,ERR=sl]) [io-list] 
UNIT=u,FMT=* 

PRINT *[ ,iolist] 

'.f,Jmq( ~tt~!<>1tJlt'r~ 

DIRECT ACCESS INPUT/OUTPUT 

{ 
u,fn } 

READ ( u,FMT=fn [,IOSTAT=ios][,ERR=sl][,REC=recn]) [iolist] 
UNIT=u,FMT-fn 

{ 
u,fn } 

WRITE ( u,FMT=fn [,IOSTAT=ios][,ERR=sl][,REC=recn]) [iolist] 
UNIT=u,FMT=fn 
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5-25 

5-25 

5-26 

5-26 

5-26 

5-27 

5-27 

5-27 

5-27 

5-29 

5-29 

5-29 
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NAMELIST ~NfUT /6,~Jt)'Uf,: · ·: .,:::_ , 
' t < , <"' : ::'"'-:·,,::~ < "'~'" ' ' \.. <" ,1 '" ' ~ 

NAMELIST.:f ~1i1u:i/~ t: vJ .-~ ~Jtnali,efv[ ~~ l· ,._.I,'~.~, , ,_ , ., . 1, 

READ ' l ~ :=~~~" : r ( .tOs;::;L) ( ;~~~;~:; i;~~~~'ii.; . 
-~-UNI!:~,:1,P'MT~~lliii".:«,~:~'-: .. >~:-, :'«.'.~c";0i\ ·,::~· : "», 

. ::)r<;>F . :> .· ':::/:'..~t .. ·;::~x,; j~i;: .• ::i&::· .. · 

·:~ .. ····~·· .c.~~~~tS~!~ii:~r,;'J!~,~·%:f:1%'·; .... 
.,r;rm:~;~~~;!:· ,_ .. ~. ,,- ,, 
(~~;'.• •!''.''' 

~~ ' 

~'.J~11:~~1-~~f ' . '" '· , ' .. 
,. .t'.: :;:.-r,~ ::,·-:~-~ . ',wt>ti(~~?the?:d~"' 

t' , , ~ < , },N: .'( ~~~ >~r >:,~" .. ~:r ~~, -~«> :~: :t, ·~~i~~.f~ .. ~"~~:: ,~1~ ;>~~~~~ts/ 
~·~ i: ;, b ": , ; :,, , ,',r~'~ -.~~~~,j;~(t, '.~~it,; ~f:i'ft\i~~~~, 

· . . ·· :1{~;\;~;:,-~,;::. c:· .. · \>:.·7t ·j:k~. :tk.·');j . 
1~T-RNAL?.9~TA':l~A~$-/;~:·_~::~::::,~::_-:::.\·-~ .... ;r.; -
: ) , ~ " :A ·~)A »~ !", )~~~);' :'~ l) : ):' :· '<)~ ~ <) {; ·,';,::>[y') ~ "-., l ~: ';?:-:,:~ ~j' \-/> ;-~' ~ /} 
'EN,CODE ':<c:.f's:,v)iolist ·1~'z_.,:_r~1"c- ;· ", 
<'< -v ' '>~ -t < 

" 
DECODE :~c:t's;v)iol.ist' 

> -, ,( ~ ~ ) ) > 

v ', '~l'· ;, 'i~ .. ,th~·, star~L~g:, loc~~lo~-f'~f- the' record •,t:~<be, transferred .. 

...... ~ .. ~~ .... ..._~~'~· "~j~~~:~~ili~ .,_ ~~~g~:~~~~:,~~J.:c:~~~~~~i~ . .'.~~~'~l~~~~ t~n~~~~~;~ :_t~ ?r from_ ~~£,h_r~co!<!~-

FORMAT SPECIFICATION 
sl FORMAT (flist) 

flist Is a list of items, separated by commas, having the following forms: 
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[r]ed 
ned 
[r ](flist) 

ed 

ned 

r 

Is a repeatable edit descriptor. 

Is a npnrepeatable edit descriptor. 

Is a nonzero unsigned integer constant repeat specification. 

5-30 

5-31 

5-31 

5-32 

5-32 

5-32 

5-35 

5-35 

5-42 

5-42 

5-5 
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EDIT DESCRIPTORS 
srEw.d 

srEw.dEe 

srFw.d 

srDw.d 

srGw.d 

srGw.dEe 

rlw 

riw.m 

rLw 

rA 

rAw 

rRw 

BN 

BZ 

SP 

SS 

s 

nX 

Tn 

TRn 

TLn 

nH 

Single precision floating-point with exponent. 

Single precision floating-point with specified exponent length. 

Single precision floating-point without exponent. 

Double precision floating-point with exponent. 

Single precision floating-point with or without exponent. 

Single precision floating-point with or without specified 

Decimal integer. 

Decimal integer with specified minimum number of digits. 

Logical. 

Character with variable length. 

Character with specified length. 

Rightmost characters with binary zero fill. 

Blanks ignored on numeric input. 

Blanks treated as zeros on numeric input. 

+ characters produced on output. 

+ characters suppressed on output. 

+ characters suppressed on output. 

Skip n spaces. 

Tabulate to nth ~olumn. 

Tabulate forward. 

Tabulate backward. 

Hollerith or character string output. 

exponent length. 

~,~, ~,<~-,~~t,- '-~-,>~ ~i1:~!.gh '-~!i:~~;~~£~~iea :~SR~~ 
Hollerith or character string output. 

Format control. 

I End of FORTRAN record. 

s Is an optional scale factor of the form kP. 

r Is an optional repetition factor. 

w Is an integer constant indicating field width. 

d Is an integer constant indicating digits to right of decimal point. 

e Is an integer constant indicating digits in exponent field. 

m is an integer constant indicating minimum number of digits in field. 

n is a positive nonzero decimal digit. 
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5-11 

5-11 

5-13 

5-9 

5-15 

5-15 

5-15 

5-15 

5-17 

5-7 

5-7 

5-18 

5-17 

5-17 

5-21 

5-21 

5-9 

5-9 

5-19 

5-19 

5-19 

5-21 

5-19 

5-19 

5-19 

5-15 

5-8 

5-8 

5-21 

5-13 
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FILE POSITIONING 
BACKSPACE ([UNIT=]u[,IOSTAT=ios][,ERR=sl]) 

BACKSPACE u 

REWIND ([UNIT=]u[,IOSTAT=ios][,ERR=sl]) 

REWIND u 

ENDFILE ([UNIT=]u[,IOSTAT=ios][,ERR=sl]) 

ENDFILE u 

FILE STATUS 
OPEN ([UNIT=]u[,IOSTAT=ios][,ERR=sl][,FILE=fin][,STATUS=sta][,ACCESS=acc][,FORM=fm] 

[ ,RECL=rl] [ ,BLANK=blnk] i~u~L:b~}) 

INQUIRE ( { ~~i!;i~ } [, IOSTAT=ios] [ ,ERR=sl] 

[,EXIST=ex][,OPENED=od][,NUMBER=num][,NAMED=nmd][,NAME=fn][,ACCESS=acc] 
[,SEQUENTIAL=seq][,DIRECT=dir][,FORM=fm][,FORMATTED=FMT][,UNFORMATTED=unf] 
[,RECL=fcl][,NEXTREC=nr][,BLANK=blnk]) 

CLOSE ([UNIT=]u[,IOSTAT=ios][,ERR=sl][,STATUS=sta]) 

~~.,,_~~~~~: ·~p:~~·~'r,." ·-·: 
l'~~~~y;:c;~ "l~~~~t~~·o;i:~gJ f ~OV..oml 1,.:~ ;':. .. , , . 1, , .. , ,,,;, 

~J-''}.<,~~~;~ ... -,..,,,~ ,t\<t$«$f"~'<.-d,1r.-:{~ ',~ ;,..~.,, ·~i-., .. ' ~./'>·'ts[;,;<', x.~.·>~... ; ,v' « '~ 
1~.~~~~ti~.e.,'., ~:lii "£~~~, &t. "the· ~fti• ·o-n .. wbfoh' 'tM.· Q-i;~rlay !$;.·to bl:;.frrtt:e'n. 

• ~I~.,,~- 'b ~zi,~~~~:~~~:~~~~~~,:~~i~,·-:E:~;~?,t,," ·:, t•i_.\ ,:~- -· _ 
~\~ .. nifl!,'e~; re1~1 .ove:t;t:ays "·· ~ 

y 
< > 

5-44 

5-44 

5-43 

5-43 

5-44 

5-44 

5-36 

5-39 

5-38 

9-4 

9-4 
(Also see CYBER Loader reference manual) 

· · "1l!S.~e· · ,., 'I$.·~.":Vari~b~e. ~'ir:·c~\\sta11t;:of.'type ~n~r~c,t~r~ :;,;,. 

cf;~: :i4~5:~~~·~~i~ ,·::. ·::,~:::,:» " :~, :-,. ,;< ~ , ·,,: ~ ', ;,i 

.,,. . 'n~~e, 1 ::_:;,·:~1Is:·.~;;var'iab:ie or"con~tant",of: type ~h~~~'cter • 

. :'..'~;~ ,:.:,:: ::, ,, r~ :;h~"usef ~ir~e~~r ,lf~t»th~t'» is' :·:llst·:·~/paiameters passed ,to the subroutine 
,· ,entet:ed irr~the OVCAP. · ',:"',,:', '/"': ,- ::> '' : " , 

) j ~, ' > ' / '\ ,,.' , ~ , ,· .. ~,, '~ ~' {..J " ' -'> ,,-~ ' ... >, 

,CALL, uqy~AP(n~~e)' ~ , { < / :. 

name ls, a :~~~t~'bl~ or c~~stan~',r,t.:, ~~P~., ,cNril'c~~~.:,. ,.. , 

60481300 F 

9-5 

9-5 

9-6 

9-6 

D-7 





C$ DIRECTIVES E 

A C$ directive is a special fom of comment line 
that controls compiler processing. A particular C$ 
directive affects an aspect of the compiler's 
interpretation of those lines following the direc
tive and preceding either a subsequent directive 
modifying the same aspect. if such a directive 

I appears, or the end of the program unit. The 
effects of a C$ directive do not carry over to 
subsequent program units. The aspects of 
interpretation that can be controlled are: 

Listing of the program and associated compiler
produced information. called listing control 

Specification of program lines to be processed 
or ignored. called conditional compilation 

Character data comparison collation tablet 
called collation control 

Minimum trip count and long trip count for 00 
loops, called DO loop control 

The general form of a C$ directive is shown in 
figure E-1. 

C$ keyword{{p(=c) {,p[=c}} ... )) [(,]lab] 

keyword 

p 

c 

lab 

ls one of UST. tF, ELSE, ENOJF, 
COLLATE, or DO. The keyword can 
begin in any column starting with column 
7. In sequenced mode the keyword can 
begin in any column following the charac
ter$. 

Is a parameter. Depending upon the 
keyword that appears, one or more 
parameters can be specified. 

Is an integer constant, or symbolic name 
of an integer constant, with a value of 
zero or one. Depending upon the 
parameter p, the constant either is op
tional or must not appear. 

Is a label. Depending upon the keyword 
that appears, a label may be specified. If 
a label appears and no parameters are 
present, a comma must separate the key
word and the label. 

Figure E-1. C$ Directive 

The letter C in column 1 together with the charac
ter $ in column 2 identify a line as a C$ directive 
line. Such a line will be interpreted as a conment 
only if the directive suppression (DS) option is 
specified on the FTNS control statement. The 
entire directive must appear on a single line. A 
C$ directive interrupts statement continuation. 
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In sequenced mode the letter C in the column 
immediately to the right of the sequence number 
together with the character $ immediately to the 
right of the C identify a C$ directive line. A 
line with no sequence number in sequence mode 
cannot be a C$ directive. 

LISTING CONTROL 
A listing control directive has the keyword LIST. 
It must have the form shown in figure E-2. 

C$ LJST{p{~cl (.p[=c)] ..• ) 

p 

c 

ts S# 0, R, A, M or ALL. 

ls a constant or the symbolic name of a 
constant. 

Figure E-2. Listing Control Directive 

The constant is optional for all parameters; its 
absence is equivalent to the appearance of a con
stant with the value 1. 

The listing control directive modifies the state of 
any initially enabled list option switches. A list 
option switch is initially enabled when the corre
sponding list option is requested on the FTNS 
control statement. Any attempt to modify a list 
option switch that was not initially enabled is 
ignored: p=O disables switch p; p=l enables switch 
p. 

ALL=c is equivalent to S=c, O=c. R=c, A=c, M=c. 

A listing control directive found by the compiler 
to be in error results in a warning diagnostic. 

The list option switches offer the following 
control: 

S Source lines are listed when enabled. 

0 Generated object code is listed for state
ments processed when enabled. 

R Symbol references are accumulated for the 
cross-reference list when enabled. Symbols 
with no accumulated references will not 
appear in that list; no accumulation for an 
entire program unit suppresses cross
reference list. 

A The symbol attribute list is generat~d if 
this switch is enabled when the END state
ment is processed. 

M The symbol map list is generated if this 
switch is enabled when the END statement is 
processed. 
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An example of listing control directives is shown 
in figure E-3. The complete output listing is 
shown. All source statements appearing between C$ 
LIST (S•O) and C$ LIST (S•l) are suppressed in the 
output listing. (Source statement lines with 
errors are listed on the ERROR file along with 
diagnostics.) The C$ LIST (ALL=O) directive, 
active when the END statement is encountered, 
suppresses the reference map. 

CONDITIONAL COMPILATION 

C$ IF(e)[(,] lab] 

e Is a logical constant expression. If a symbolic 
constant appears, it must have been previously 
defined in a PARAMETER statement in the 
program containing the IF directive. 

lab Is an optional fabel. It must be a symbolic 
name. Its use as a label in a conditional com
pilation directive does not affect, and is not 
affected by, its use for any other pt1rpose in 
the program unit. 

Figure E-4. If Directive A conditional compilation directive has a keyword 
which is one of IF, ELSE, or ENDIF. Such a d irec
ti ve controls whether the lines inmediately follow
ing the directive are to be processed or ignored by 
the compiler. C$ ELSE(,lab} 

The conditional compilation directives are divided 
into three categories: 

An IF directive with the keyword IF 

An ELSE directive with keyword -ELSE 

An ENDIF directive with keyword ENDIF C$ 

tab Is as for an IF directive. 

Figure E-5. ENDIF Directive 

ENDIF[,tab] 

lab Is as for an tf directive. 
The IF directive, ELSE directivet and ENDIF direc
tive are shown in figures E-4, E-5, and E-6, 
respectively. Figure E-6. ELSE Directive 

Program containing tisting control directive: 

Compiler output listing: 

1 
2 
3 
6 

FATAL * 

FTN5,LO=S/ A/R/M. 
7 /8/9 in column 1 

P1il>GHAM P 
C PROGH/\M TO TFST LISTIHG COHTHOL DIRECTIVES 
C:J. LlST(S::O) 

DIMEtJ~HON A ( 10) 
C THE FOLLOWltlG CAk!J COUTAINS Atl EIHWH 

IUTEGER B/C 
C$ L!ST(S:1} 

DO 100 !:1,10 
100 A{I) :: O.O 
C$ LIST(ALL:O) 

El•' JJ 

6/7/8/9 in column 1 

PfWGHAM P 
c PROGhAH ro T~ST LISTING CONTROL blHECTIVES 
Ct LIST(S:O) 

IllTEGF.R B/C 
EXPECTED CO~MA -- FOUHU I 
C:j; LIST(S:1} 

DO 100 1:1, 10 
lDO A(I) : 0.0 
C$ LIST(ALL:O) 

FA T!\L ERHOk IN P 

Figure E-3. Listing Control Directive Example 
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·For each tF direct~~e there ]llµ;t~·lpp~~!'_'e~;;~i_y-'"'~ne, 
ENDlF ·directive- 1a~et". i'!l:,,~h~ -~~tie.;_yt9gr~m- -~n.it~ .:and 
for each .ENDIF dil:e~tive,'th~:te'. 111\i~i:. '.appe~l;, e':ia~tly 
one IF direcd.ve· earli~r.fo:"the:-Same.· progr.am"-uni.t. 
Between an ·.-IF, d:frecti:'fEi: a~q, J~te':-~~fresponding :E~J?,If 
dire<;tive ~yilL. appear,~ zero o·r· mot:e; .. "U.-nes" called ·a 
.conditional. ··,.s~·quence.>. :-::A-. ,co~dl~oi\4 ":.s~<lt1ence ··)~an 
optionally ~on.tain one' .EL.SE <!fr-e,it:ive, correspond,ing 
to the. IF .directive· and·, ENDIF, :'d,it~~t.ive .'delimiting 
the conditional., sequence". ,,._.An~, ELS}:': ·'.,directiVe 7 can 
,appeai:; <onl)': within".'. a'., :,corut~t~onaf'- :.~equ_e~~~: i~,. :!A 
'con9 it; ional:· se quen~e >can, ~·not,., c9nt£1.ili, .,th.or,e" .. 1tban .. one · 
E,l.SE'. ,d'ir'ec,~.~ve:', ·~nl'e~.~··<·it': »¢?ni~!,;\s, ,·:!ilriP.~:tJ~r. "co,r'4_1·-: 
~t::,ianal s~qti~nc~,.;:· '.,n;. .. &:n Sll~E»4.i~&'c,ti:i~"d ·~o'1tJdhM:· 
~H~~~n·,'Yt?~'»:<t:l.);~ri~ ~.P:e.';.~~~i,#in~~r-:~,ci ,,, "' ;,,.,:~,;.-~~·:-
;d~1;'~ct:rve "~rres~a. ":tQ', '~t;;:~~~ M , , -~r:-:~w'h:t~!l 
'.d'elim;its, 'hei ·.;Sinai(e'~;,:.:th-at~d.'i~,.~#m:~ul6"iJt,·.,,,~dt~:: 
:~'f:onal: seqef~<!e .;c.oii,la.'iJt~ilg :.~i)!t;$i,:<1"1t~'~ttv.ef,;1,/~,' y 
I ,',v:'::\ ,;:,;,>'.",~,'><;:;sf~";~,<',,:,~~ •t,>,'>' -~~. :;:·;;:n;Jr'~ '>.~Jt,11$./:.._y,,> ft~-;t:~.f;~!$."'":~·;~;;;?.<~~(',~ ~ ,> 

"i'f,.:~ t~o ,,~ C'hr;~t:tifJ,),"·~~ti~s ,.P» :~, ,., : t· ~ ,, Jf~!~n~l:.\i{fii~:r:, 
Xt1r~: 1ta\it::~"·t'M!~-r:£~· , <;" '-:~, :1 ····~"~\No 
~,tl;tei-,~r~s:k~t~t~()';.·;i~l': a; '~-, ~i~ ¥'~~~": 
!tft:e¢t't\l:eti':.; t;:~ , , · · t~>''"' ,, A •• ,,.. i'"'lt1:f· 
:~on¢:tt:ibnj.t>lf. ·1Mi.J..i:: $.:i ,~;.,\)~~i.: 
ican',, '~··" ,~u ,; :~k~m.ore ": :tn~,.,~,,..~~; ~a: ·~·b:f':<¢~1i''.ll~ 
~9'1?'<> nd:ili~ --:<:.~ttJ iH~hit:.f <1.1't4~:tt.\r ~ '"' ~1n~re.:.~·ii't~g±~ , 
tfuiH ,"., ~ iri.cl:Ud'iti' .,, 'Jtile, , ase ,,,,,,,,1:f ~ e' :," ~i.r ',i£ai1t~~ilvl:i$ 
"•">'•:'-,"'»""' > g . ,.,~ .. ,, ~., ;, .,,,,.,, . "' .. ~-,. ' 
,w~.~·, .:co~,~.ti?titt~ , , s~q~etfe.( ":~.~,1~"1~:/}>~~lr; :··:~c~i
dot:lal: ,d~rec't iv~s '\Jith" tli~,"~a:.'e/'18?~· .. ,~~,~ :' , "';, ··,'." :f 
f<\, f ) > > '(}. f ,'_," 'v ~) :~; '> )~v::<,~ < v,"'/-1') (.," "f "-,, ~' da. ~ ",,;, ~ ~:"v.,, '•A/',,,:"':,~:>- l 

,A· .conditio~~{~:se~µei~;,"::can' "'don,tiiit: '~:Y>-h~i,el"·J:£·, 
,J;~operly ·,~orr~si:~n.ding~~~ond':id9na(',d~rectf~~~.":;.af\<1.· 
therefore:·: ·0·otJ:te?\ COnd·itio,n~l r ':'se.q~ett¢es .• ~ '.'\:,I~,' ,tWO ' 

:.¢ondit;.iona1 .f'se_qu~n~es';,cg~td:ri .:.~~ .~lJle, ·u~e;':;·o~~ 
'8,on~ i~i.~ma~ ',:. s~~p~nc4 _-:'~u$t;· ~1}.~;',,·~~111·-,·wi~~~.'.',:tl_le·, 
Q1;her cond:1t1ona1 ,sequertce~·J, ;; .-, .. , : . '.:·, -;:,.;,.,, _,_;,• > ·« '. 

v<> ')<';::~~V,:'~\,:.(:,'~/' :..{~f'i~t' ;.;: (<) '#,~(¥'<~):~:!$; ,: ...... ' .. '! ,(; ... »,'" ~)t;/. ~-;;:':-.!,<~( 

~~· ~·?.¥'{ti:o~~1:(1~<)tl~~~.~~~ti, ·d\~~c~~vf :\ ~o}{na :)~;;;t~~« 
,compil;'.er. , ~o)J:>e , ,in"· ,e;r):'O-r:< ?;ee:;ul~s/.,~:;p", a" di~g·no·s,t.~'e 

~;~,:~a~e':_:,"'"_: '·.,<~:.~~~-;c:':"· .~ .. ·: · -:,::~\·\·:;ty~'_:·:~·~>(~'.",'/:._,-,.,Y.;:_ "~::»'}:' ,· 
lf an'·~~ .. dir,ecthe 'is ,;processe~·' by. ~he ,:c'onipiler and. 
.t:he logical!," expression, ,fg, true," f91'io'.W:fng :lines' ar~ 
processed aS'~·' if :,the: lF directive.' hiid .,not app¢ared, 
unless a ,':corresponding"!.ELSE : directive.-« is-, encoun'"'.' 
tercd.· In· this ·case,;' lines., between _;the:·'.' ELSE 
directive and: the corresponding 'END!~ directiv~.:,are' 
ignored by. the, compiler,.:"!», tf~·an, IF) directiVe is 
processed by the' 'compiler "'and)r·the\' l'oglcal, expres~· 
·sion , is '.f~d,~, , t~e ,fqlIPwfng · ~Jin~s·> ar~, "lg'ftor~d 
untir the cor:i;esponding ENDIF ,dire~tive: ·:ts,:~npqun
tered t unless ·a'. corresponding· ELSE direc'fi~~< is 
"enco'untered~ ·:In 

1this' «~ase'~· hues· between 'thti:-' ELSE 
,d ir~ctive and , the corresponding .E~1,F' ~·i~~?t'tv~ '.aye 
p_rocessed •. 

~ example of. conditional com.pilation directives ,i~ 
shown in figure . E-7. The sample program c<:mt'~fns 
'rwo , DO loops. Conditional compilatioI! directives 
'are included to , test the value of the. symbolic 
constant M. I£ M is O, 'the first loop is ignored 
'l:tnd t;he second»loop is compiled. If M .is, I, the 
first loop 'is compiled and ,,the second loop. is 
ignor~d ~ > The program is . compiled' , and 'executed .two 
tim~i:i; 011ce wlth ·the statement PARAMETER (M"'O) and 
once' with the. st:at~ment 'PARAMETER (M .. l). 

,· 

COLLATION CONTROL , 
A, collation control directive has the form shown in 
figure E-8. _,, 
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, · ,:~xample 1: 

' ·;STOP 
END« 

, '\,;, 

- ,output: 

'.I 

( M:: 1) 

'(> 

A=· .1. 1 : 1. 1. 1. l. 1 • 1. 1. 1. 

Figuj\e .E-7. Conditional Compilation Example" 

C$· :· .~OL,LATE(p) 
7 

. ·.P·' . Is FIXED or USER. 

Figure E-8;' Collation Control Directive 

The ·~qllation control directive , specifies wl:}ether 
collation of character relational expressions is 
directed: by' the fi:x:ed (display code) weight table 
'.or» by the user-specif led· (ASC:H6) weight table. 

A collation controi directtve directs the interpre
tatioh of character- relational expressions in the 
un'es following th~ dlrecti.v~ and preceding either 
another· collation control directive or. the END 
statement of the program unit. In the case of a 
character rela~ional expression, in ·a statement" 
function:,statement, the collation that applies is 
that· in' et'fect for , the line or lines containing a 
ref~re:nce ·to the '.'statement ·function. Consider the 
example"' in,.flgur~--~-9~ ·" ,~,. """', 
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E-4 

, '\'PROGRAM P,, ·~ ~, 
, , _: , »:". :~>.n.:6GI<:AL~- LSF 7. :, 

,',,,," '«'; tffARACTER*5., "x,' y ,_»~s:,', r' 
,•,,CS, 'COLLATE (USER)~.' ",,;»'~!' > •,>,' 

: ~; fo~~~ y),~.:?~l~''.;y;; ·.s 
• j< -

i"' 

"-~~·. ':\{?~(~Jjd~~~~lf~-»' , « ' 

":i· .:-'p :'. '·'ts:~ither OT:or.LONG."",,,''. 
"-' e -, '\s ~ ~c<ins~~ ~/th~ .~~~ti~':·name-·~~·:i1 ,' 

"\>:, , ~~St~~~-~«:'.,:<~~:~·, "',·,~.>:,, ,;; ' ,_, ", " 

~ , q{ , l ;~ 

60481300 F 



INPUT /OUTPUT IMPLEMENTATION F 

This section describes the structure of files read 
and written by FORTRAN 5. All files read and 
written as a result of user requests at execution 
time are processed through Record Manager. The 
files read and written at compile time by the 
compiler itself (including source input, coded 
output, and binary output) are processed by operat
ing system routines when compilation is under NOS 
or NOS/BE, and by SCOPE 2 Record Manager when 
compilation. is under SCOPE 2. 

EXECUTION-TIME INPUT/ OUTPUT 

All input and output between a file referenced in a 
program and the file storage device is under con
trol of Record Manager. The version of Record 
Manager used depends on the operating system. 

NOS and NOS/BE use CYBER Record Manager Basic 
Access Methods (BAM), encompassing sequential and 
word addressable file organizations, for standard 
input/output statements, and CYBER Record Manager 
Advanced Access Methods (AAM) for indexed sequen
tial, direct access, and actual key file organiza
tions, and multiple-index capability, through the 
CYBER Record Manager interface routines. 

SCOPE 2 uses the SCOPE 2 Record Manager for all 
input/output. 

CYBER Record Manager can be called directly, as 
described in section 8, to use the extended file 
structure and processing available. SCOPE 2 Record 
Manager cannot be called directly from the FORTRAN 
5 compiler. This appendix deals only with Record 
Manager processing that results, from standard 
language use. 

File processing is governed by values compiled into 
the file information table (FIT) for each file. If 
a file or its FIT is changed by other than standard 
FORTRAN input/output statements, subsequent FORTRAN 
input/output to that file may not function correc
tly. Thus, it is reconnnended that the user not try 
to use both standard FORTRAN and nonstandard input/ 
output on the same file within a program. 

FILE AND RECORD DEFINITIONS 

A file is a collection of records referenced by its 
logical file name. It begins at beginning-of
information and ends with end-of-information. A 
record is data created or processed by: 

One execution of an unformatted READ or WRITE 
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One card image or a print line defined within a 
formatted, list directed, or namelist READ or 
WRITE 

One call to READMS or WRITMS 

One execution of BUFFER IN or BUFFER OUT 

On storage, a file can have records in one of eight 
formats (record types) defined to Record Manager. 
Only four of these are part of standard processing: 

z 

w 

Record is terminated by a 12-bit zero byte 
in the low order byte position of a 60-bit 
word. 

Record length 
word prefixed 
Manager. 

is contained in 
to the record 

a control 
by Record 

U Record length is defined by the user. 

S System logical record. 

The remaining types can be formatted within a 
program under user control and written to a device 
using a WRITE statement if the FILE control state
ment is used to specify another record type. Simi
larly, these types can be read by a READ statement. 

The user is responsible for supplying record length 
information appropriate to each type before a write 
and for determining record end for a read. For 
example, a D type record requires a field within 
the record to specify record length, and F type 
records require that the user READ/WRITE exactly FL 
characters in each record. 

Unformatted READ and WRITE are implemented through 
the GETP and PUTP macros of Record Manager; conse
quently, record operations must conform to macro 
restrictions. Specifically, RT=R and RT==Z cannot 
be specified for unformatted operations. 

Direct access I/O must be done with RT=U. RT=U is 
the default. 

STRUCTURE OF INPUT /OUTPUT FILES 

FORTRAN 5 sets certain values in the file infor
mation table depending on the nature of the 
input/output operation and its associated file 
st rue ture. Table F-1 lists these values for their 
respective FIT fields; all except those marked with 
an asterisk (*) can be overridden at execution time 
by a FILE control statement. (Numbers in paren
theses refer to notes listed following the table.) 
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TABLE F-1. DEFAULTS FOR FIT FIELDS 

Fonnatted, 
FIT Fields NAME LIST, and Unformatted BUFFER IN/ Mass Storage Direct Access 

List Directed Sequential I /0 F onnatted 
Meaning Mnemonic Sequential READ/WRITE BUFFER OUT Input/Output and Unf onnatted 

READ/WRITE 

CIO buffer size (words) (1) BFst (1) (1) (1) (1) (1) 

Buffer Below Highest BBH 0 0 n/a 0 0 
Address 

Block type BT ct /(9)tt 1t /(9)tt ct /(9)tt n/a C* 

Close flag (positioning CF N* N* N* N* t /R*tt N* 
of file after close) 

Length in characters of CL 0 0 0 n/a n/a 
record trailer count 
field (T type records 
only) ... 

I Conversion mode CM YEst /Nott NO (2) n/a n/a 

Beginning character CP 0 0 0 n/a n/a 
position of trailer 
count field, numbered 
from zero (T type 
records only) 

Length field (D type cit NO NO NO n/a n/a 
records) or trailer 
count ·field (T type 
records) is binary 

Type of information to DFct 3 3 3 3 3 
be listed in dayfile 

Type of information to EFCt 0 0 0 0 0 
be listed on error file 

Error options EO AD AD AD AD AD 

Trivial error limit ERL 0 0 0 0 0 

Fatal Flush FFt 0 0 n/a 0 0 

Length in characters Flt 150(5)* n/a 
. 

n/a n/a n/a 
of an F or Z type 
record (same as MRL) 

File organization FO SQ * SQ * SQ * WA* WA * 

Character length of HL 0 0 0 n/a n/a 
fixed header for T 
type records 

Length of user's 1 abel 
area (number of 

(7) LBL 0 * 0 * 0 * n/a n/a 

characters) 

Logical file name LFN (3) (3) (3) (3) {3) 

Length in characters of LL 0 0 0 n/a n/a 
record length field 
(D type records) 
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TABLE F-1. DEFAULTS FOR FIT FIELDS {Contd) 

Formatted, 
FIT Fields NAME LI ST, and Unformatted BUFFER IN/ Mass Storage Direct Access 

List Directed Sequential BUFFER OUT Input/Output I/0 Formatted 
Meaning Mnemonic Sequential READ/WRITE and Unformatted 

READ/WRITE 

Beginning character LP 0 0 0 n/a n/a 
position of record 
length, numbered from 
zero (D type records) 

Label type (7) LT ANY ANY ANY n/a n/a 

Maximum block length MBL 0 0 0 n/a n/a 
in characters 

Minimum b 1 ock length MNBt 0 0 0 n/a n/a 
in characters 

Minimum record 1 ength MNRt 0 0 0 n/a n/a 
in characters 

Maximum record length (5) MRL n/a 223-1 (8) * n/a n/a 
in characters 

Multiple of characters MULi° 2 2 2 n/a n/a 
per K, E type block 

Open flag (positioning (7) OF N* N* N* N*t/Rtt* N* 
of file after open) 

Padding character for pct 76B 76B 76B n/a n/a 
K, E type blocks 

Processing direction PD IO IO IO IO IO 

Number of records per RB 1 1 1 n/a n/a 
K type block 

Record mark character RMK 62B n/a 62B n/a n/a 
(R records) 

Record t}'pe RT zt;wtt(10) W(6) st;wtt u u * 

Length field (D type sBt NO NO NO n/a n/a 
records) or trailer 
count field (T type 
records) has sign 
over punch 

Suppress buffering SB Ft NO* NO* YES(ll) NO* NO* 

Suppress read ahead SPR NO NO NO n/a n/a 

Character length of TL 0 0 0 n/a n/a 
trailer portion of 
T type records 

User label processing (7) ULP NO NO NO NO n/a 

End of volume flag 
(positioning of file 

VF u u u u u 

at volume CLOSEM time) 
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TABLE F-1. DEFAULTS FOR FIT FIELDS {Contd) 

Notes: 

n/a 

* 

FIT field not applicable to this input/output mode. 

Default cannot be overridden by a FILE control statement. 

(1) Buffer size can be declared on the PROGRAM statement, OPEN statement, or FILE control 
statement. Otherwise, CRM chooses the buffer size according to device type. Buffer is 
allocated on the first I/0 operation and deallocated when the file is closed. 

(2) Set by parity designator in BUFFER IN or BUFFER OUT statement. 

(3) 

{4) 

Set by PROGRAM statement, OPEN statement, or execution control statement. 

Set by CYBER Record Manager. 

(5) Default can be changed on PROGRAM or OPEN statement. For formatted, NAMELIST, and list directed 
READ/WRITE statements, a FILE control statement can decrease but not increase the maximum record 
length declared on the PROGRAM statement. This restriction applies to programs run in static 
mode. 

(6) Default can be overridden by a FILE control statement only if RT¢ Rand RT¢Z. For RT=F, FL 
must be a multiple of 10. 

(7) The LABEL subroutine (section 7) sets LBL=80, LT=ST, OF=R, and ULP=F. 

{8) 

(9) 

Maximum record length equal to length of record specified in BUFFER IN or BUFFER OUT statement. 

Unblocked if mass storage file; I if tape file. 

{10) Default can be overridden by FILE control statement only if RT¢U. 

(11) On a CYBER 170 Model 176, SBF must be set to NO on a FILE control statement if a level 2 or 
3{LCM) variable is used in a buffer statement. 

tApplies to NOS and NOS/BE only. 
ttApplies to SCOPE 2 only. 

Sequential Files 

The following information is valid, unless the FIT 
field is overriden by a FILE control statement. 

With READ and WRITE statements, the record type 
(RT) depends on whether the access is formatted or 
unformatted (applies only to NOS and NOS/BE). A 
formatted WRITE produces RT=Z records, with each 
record terminated by a system-supplied zero byte in 
the low order bi ts of the last word in the record. 
An unformatted WRITE produces RT=W records, in 
which each record is prefixed by a system-supplied 
control word. Blocking is type C for formatted and 
I for unformatted records. The files named INPUT, 
OUTPUT, and PUNCH always have record type Z and 
block type C. These files should only be processed 
by formatted, list directed, and namelist, input/ 
output statements. 

On SCOPE 2 only with READ and WRITE statements, the 
record type is W for all file types; blocking is I 
for tape files, and unblocked for all other files. 
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PRINT and PUNCH statements produce Z type records 
with C type blocks or on SCOPE 2 only, W type 
records unblocked for processing on unit record 
equipment. 

BUFFER IN and BUFFER OUT assume S type records or, 
on SCOPE 2 only, W type records. Format ting is 
determined by the parity designator in each BUFFER 
statement. An unformatted operation does not 
convert character codes during tape reading or 
writing (CM=NO), while a formatted operation does. 

The ENDFILE statement writes a boundary condition 
known as an end-of-partition. When this boundary 
is encountered during a read, the EOF function 
returns end-of-file status. An end-of-partition 
may not necessarily coincide with end-of
information, however, and reading can continue on 
the same file until end-of-information on the file 
has been encountered. 

End-of-partition is written as the file is closed 
during program termination. A third boundary for 
sequential files, a section, is not recognized 
during reading except for the special case of the 
file INPUT. 
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Mass Storage Input/Output 

Files created by the random mass storage routines 
OPENMS, WRITMS, STINDX, and CLOSMS described in 
section 7 are word addressable files. The master 
index, which is the last record in the file, is 
created and maintained by FORTRAN routines rather 
than Record Manager routines. 

One WRITMS call creates one U type record; one 
READMS call reads one U type record. If the length 
specified for a READMS is longer than the actual 
record, the excess locations in the user area are 
not changed by the read. If the record is longer 
than the length specified for a READMS, the excess 
words in the record are skipped. 

Direct Access Input/Output 

Files created by direct access READ and WRITE 
statements are word addressable files. There is no 
index. Except where the format specifies multiple 
records, one direct access WRITE creates one U type 
record and one direct access READ reads one U type 
record. 

FILE CONTROL STATEMENT 

The FILE control statement provides a means to 
override FIT field values compiled into a program 
and consequently a means to change processing 
normally supplied for standard input/output. In 
particular, it can be used to read or create a file 
with a structure that does not conform to the 
assumptions of default processing. 

A FILE control statement can also be used to 
supplement standard processing. For example, 
setting DFC can change the type of Record Manager 
information listed in the dayfile. 

At execution time, FILE control statement values 
are placed in the FIT when the referenced file is 
opened. These values have no effect if the execu
tion routines do not use the fields referenced. 
Furthermore, FORTRAN routines may, in some cases, 
reset FIT fields after the FILE control statement 
is processed. These fields are noted in table F-1. 

The format of the FILE control statement is shown 
in figure F-1. 

Fl LE(lfn,field=value [,field=value] ... ) 

lfn 

field 

value 

Is the file name as it appears on the 
execution control statement; if ti le name 
does not appear there, then lfn is file name 
as it appears in the PROGRAM or OPEN 
statement. 

Is a FIT field mnemonic. 

Is a symbolic or integer value. 

Figure F-1. FILE Control Statement 
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The FILE control statement can appear anywhere in 
the control statements prior to program execution, 
but it must not interrupt a load sequence. 

This deck shown in figure F-2 illustrates the use 
of the FILE control statement to override default 
values supplied by the FORTRAN compiler. Assuming 
the source program is using formatted writes and 
100-character records are always written, the file 
is written on magnetic tape with even parity, at 
800 bpi. No labels are recorded, and no infocma
tion is written except that supplied by the usec. 
The following values are used: 

Block type = charactec count 

Record type = fixed length 

Record length 100 charactecs 

Conversion mode = YES 

SEQUENTIAL FILE OPERATIONS 

The sequential file operations are BACKSPACE/REWIND 
and ENDFILE. 

Backspace/ Rewind 

Backspacing on FORTRAN files repositions them so 
that the previous record becomes the next record. 

BACKSPACE is permitted only for files with F, S, or 
W cecord type or tape files with one record per 
block. 

The user should cemember that formatted input/output 
operations can read/write more than one record; 
unformatted input/output and BUFFER IN/OUT read/ 
write only one record. 

The REWIND operation positions a magnetic tape file 
so that the next FORTRAN input/output operation 
references the first record. A mass storage file 
is positioned to the beginning-of-information. 

Table F-2 details the actions performed prior to 
positioning. 

ENDFILE 

Tables F-3 and F-4 indicate the action taken when 
an ENDFILE statement is executed. The action 
depends on the record and block type, as well as 
the device on which the file resides. 

F-5 



I 6 l 7 ( 
8 L 9 _/_ 

L J Data Deck 

f 7 1 I-
8 L 
9 L FORTRAN source program~ .L 

L 
/7 

~ 8 
9 

.L LGO. 
tt L FILE(TAPE1,BT=C,RT=F,FL=100,CM=YES) 

I REOUEST(TAPE1,MT,HY,VSN=HAVEN) 

[FTN5,ET. r Accounting statements 

/ Job statement 

t As required by the operating system. 
tt Format applicable to NOS/BE. 

r-
i--

t--

r--

Figure F-2. FILE Control Statement Example 

I-' 

I-' 
I-' 

1---1 

I-

INPUT/ OUTPUT RESTRICTIONS Attempting to write a noise record on an S or L 
tape. This can occur with block types K and E 
(and C for SCOPE 2) using record types F,D,R,T, 
or U with MNB<noise size. Meaningful results are not guaranteed in the 

following circumstances: 

F-6 

Mixed formatted and unformatted read or write 
statements and buffer input/output statements 
on the same file (without an intervening 
REWIND, ENDFILE, or without encountering an 
end-of-file as determined by the EOF Function). 

Requesting a LENGTH function or LENGTHX call on 
a buffer unit before requesting a UNIT function. 

Two consecutive buffer input/output statements 
on the same file without the intervening 
execution of a UNIT function call. 

Writing formatted records on a 7-track S or L 
tape without specifying CM=NO on a file control 
statement. 

Using items in an input list after encountering 
end-of-file in a read. 

Sequential 1/0 operations REWIND, BACKSPACE, 
and ENDFILE on a direct access file. 

RECORD MANAGER ERROR SUPPRESSION 

For formatted, namelist, and list directed sequen
tial reads, a default WSA size of 150 characters, 
the RECL= parameter value of an OPEN statement, or 
the record length parameter on the PROGRAM state
ment is passed to the record manager as the maximum 
record length (MRL). 

If the record read from the file exceeds the MRL, 
record manager raises an RM142 error condition and 
posts a message to the job's dayfile. 

In counnon FORTRAN usage this error condition is 
suppressed by runtime input processing routines. 
However, the informative RM142 dayfile message 
already generated by record manager cannot be 
suppressed. 
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Condition 

Last operation was 
WRITE or BUFFER OUT 

TABLE F-2. ACTION BEFORE POSITIONING FOR BACKSPACE/REWIND 

Device Type 

Mass Storage 

Action 

Any unwritten blocks for the file are written. An 
end-of-partition is written. If record format is W, a deleted 
zero length record is written. 

Unlabeled Magnetic Tape Any unwritten blocks for the file are written. If record 
format is W, a deleted zero length record is written. Two 
file marks are written. 

Labeled Magnetic Tape Any unwritten blocks for the file are written. If record 
format is W, a deleted record is written. A file mark is 
written. A single EOF label is written. Two file marks are 
written. 

Last operation was Mass Storage 
WRITE or BUFFER OUTtt 

ENDFILE is issued. Any unwritten blocks for the file are 
written. End-of-information is written. 

Unlabeled Magnetic 
S or L Tape 

Labeled Magnetic Tape 
or Unlabeled System 
Magnetic Tape 

Mass Storage 

ENDFILE is issued. Any unwritten blocks for the file are 
written. Two file marks are written. 

ENDFILE is issued. Any unwritten blocks for the file are 
written. A tape mark is written. A single EOF label is 
written. Two tape marks are written. 

None. Last operation was 
READ, BUFFER IN or 
BACKSPACE Unlabeled Magnetic Tape None. 

Labeled Magnetic Tape 

No previous operation All Devicest 

Previous operation 
was REWIND 

Mass Storagett 

Magnetic Tapett 

tApplies to NOS and NOS/BE only. 
ttApplied to SCOPE 2 only. 

None. 

REWIND request causes the file to be rewound when first 
referenced. 

If the file is assigned to on-line magnetic tape, a REWIND 
request is executed. For SCOPE 2, if the file is staged, the 
REWIND request has no effect. The file is staged and rewound 
when it is first referenced. 

Current REWIND is ignored. 

TABLE F-3. ENDFILE ACTION (NOS and NOS/BE) 

Record Type 
Device Type 

S or L Tape Other Device 

w An end-of-partition flag is written. An end-of-partition flag is written. 

The block is terminated. The block is terminated with a short PRU 
of level 0. 

Other The block is terminated. The block is terminated with a short PRU 
of level O. 

A tape mark is written. A zero length PRU of level 17 is written. 
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Record Type 

w 

z 

s 

Others 
on Mass 
Storage 

O:thers 
on Magnetic 
Tape 

TABLE F-4. ENDFILE ACTION (SCOPE 2) 

Blocking 

Blocked 

An end-of-partition flag is written. 

The block is terminated. 

If C type blocking, the block is 
terminated. Otherwise, the block is ter
minated and a tape mark recovery control 
word is written. 

If C type blocking, the block is 
terminated with a zero length PRU of 
level 17. Otherwise, the block is termi
nated and a tape mark recovery control 
word is written. 

The block is terminated. A tape mark 
recovery control word is written. 

The block is terminated. A tape mark is 
written. 

Unblocked 

An end-of-partition flag is written. 

A level 17 PRU is written. 

Not applicable. 

Ignored. 

Not applicable. 

COMPILE-TIME INPUT/ OUTPUT a FILE control statement should not be used since 
the compiler overrides file information table 
settings after this control statement is processed. 
Under NOS and NOS/BE, the compiler makes direct 
calls to the operating system for input/output; CRM 
is not used. 

The compiler expects source input files to have 
certain characteristics and it produces coded and 
binary files which must be structured in specific 
ways according to the operating system under which 
it runs. A program compiled under SCOPE 2 must be 
executed under control of SCOPE 2; a program 
compiled under other operating systems cannot be 
executed under SCOPE 2. Programs compiled under 
NOS or NOS/BE can be executed under either of these 
operating systems. 

Under SCOPE 2, the compiler uses SCOPE 2 Record 
Manager for all input/output operations. However, 

SOURCE INPUT FILE STRUCTURE 

A source input file must have a certain structure. 
Only the first 90 characters of each record are 
processed or reproduced in the listing output 
file. The characteristics are described in table 
F-5. 

TABLE F-5. SOURCE INPUT FILE STRUCTURE 

File NOS/BE and NOS SCOPE 2 Characteristics 

File organization Sequential operating system default format with file Sequential (FO=SQ) 
terminated by a short or zero length PRU unblocked 

Record type Zero-byte terminated Control word (RT=W) 

Maximum record 158 characters 158 characters 
length (MRL=l58) 

Conversion mode Not applicable No (CM=NO) 

Label type of Under operating system control Unlabeled (LT=UL) 
tape 
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CODED OUTPUT FILE STRUCTURE BINARY OUTPUT FILE STRUCTURE 

Two coded output files can be produced: the list
ing file and the errors file. The characteristics 
are described in table F-6. 

The content of the executable object code file 
differs, depending on the loader supported by the 
operating system. The characteristics are des
cribed in table F-7. 

File 
Characteristics 

File organization 

Maximum block 
1 ength 

Record type 

Maximum record 
1 ength 

Conversion mode 

Tape label type 

File 
Characteristics 

File organization 

Record type 

Maximum record 
1 ength 

Conversion mode 

Tape label type 
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TABLE F-6. CODED OUTPUT FILE STRUCTURE 

NOS/BE and NOS 

Sequential operating system default format with file 
terminated.by a short PRU 

Not app 1i cab 1 e 

Zero-b1te terminated (equivalent to Record Manager 
Z type) 

137 characters 

Not applicable 

Under operating system control 

TABLE F-7. BINARY OUTPUT FILE STRUCTURE 

NOS/BE and NOS 

Sequential operating system default format with file 
terminated by a zero length PRU which is then back
spaced over 

Operating system logical record (equivalent to 
Record Manager S type) 

None 

Not applicable 

Under operating system control 

SCOPE 2 

Sequential (FO=SQ) 
unblocked 

None 

Control word (RT=W) 

137 characters 

No (CM=NO) 

Unlabeled 
{LT=UL) 

SCOPE 2 

Sequential (FO=SQ) 
unblocked 

Control word 
(RT=W) 

1,310,710 
characters 

No (CM=NO) 

Unlabeled (LT=U) 
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FUTURE SYSTEM MIGRATION GUIDELINES G 

This appendix contains progrannning practices recom
mended by CDC for users of the software described 
in this manual. When possible, application pro
grams based on this software should be designed and 
coded in conformance with these reconunendations. 

Two forms of guidelines are given. The general 
guidelines minimize applica tlon program dependence 
on the specific characteristics of a hardware 
system. The feature use guidelines ensure the 
easiest migration of an application program to 
future hardware or software systems. 

GENERAL GUIDELINES 
Programmers should observe the following practices 
to avoid hardware dependency: 

Avoid progrannning hardcoded constants. Mani
pulation of data should never depend on the 
occurrence of a type of data in a fixed mul
tiple such as 6, 10, or 60. 

Do not manipulate data based on the binary 
representation of that data. Characters should 
be manipulated as characters, rather than as 
octal display-coded values or as 6-bit binary 
digits. Numbers should be manipulated as 
numeric data of a known type, rather than as 
binary patterns within a central memory word. 

Do not identify or classify information based 
on the location of a specific value within a 
specific set of central memory word bits. 

Avoid using COMPASS in application programs. 
COMPASS and other machine-dependent languages 
can complicate migration to future hardware or 
software systems. Migration is restricted by 
continued use of COMPASS for stand-alone 
programs, by COMPASS subroutines embedded in 
programs using higher-level languages, and by 
COMPASS owncode routines in CDC standard 
products. COMPASS should only be used to 
create part or all of an application program 
when the function cannot be performed in a 
higher-level language or when execution 
efficiency is more important than any other 
consideration. 

Avoid using NOS PF subroutines due to antici
pated changes to this feature in the future. 

FEATURE USE GUIDELINES 
The recommendations in the remainder of this 
appendix ensure the easiest migration of an appli
cation program for use on future hardware or soft
ware systems. These recommendations are based on 
known or anticipated changes in the hardware or 
software system, or comply with proposed new 
industry standards or proposed changes to existing 
industry standards. 
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ADVANCED ACCESS METHODS 

The Advanced Access Methods (AAM) offer several 
features within which choices must be made. The 
following paragraphs indicate preferred usage. 

Access Methods 

The reconnnended access methods are indexed sequen
tial (IS), direct access (DA), and multiple index 
processor (MIP). 

Record Types 

The reconnnended record types are either F for fixed 
length records, or W for variable length records. 
Record length for W records is indicated in the 
control word; the length must be supplied by the 
user in the RL FIT field on a put operation and is 
returned to the user in RL on a get operation. 

FORTRAN Usage 

The following machine-independent coding practices 
are encouraged for a FORTRAN progrannner using AAM: 

Initialize the FIT by FILExx calls or by the 
FILE control statement. 

Modify the FIT with STOREF calls. 

Use the FORTRAN 5 CHARACTER data type when 
working with character fields rather than octal 
values of display code characters; specify 
lengths of fields, records, and so forth, in 
characters rather than words. 

BASIC ACCESS METHODS 

The Basic Access Methods (BAM) offer several 
features within which choices must be made. The 
following paragraphs indicate preferred usage. 

File Organizations 

The reconnnended file organization is sequential 
(SQ). For files with word-addressable (WA) organi
zation, use an accessing technique that can easily 
be modified to byte addresses. 

Block Types 

The reconunended block type is c. 

Record Types 

The recommended record types are F for fixed length 
records and W for variable length records. For 
purely coded files that are to be listed, Z type 
records can be used. 
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Block Size 

Set the Maximum Block Length (MBL) to 640 char
acters for mass storage files and 5120 characters 
for tape files. 

Host Language Input/Output 

Use of host language input/output statements (for 
example, a FORTRAN READ statement) to process BAM 
files is always a safe procedure. Host language 
statements provide appropriate default values for 
record type, block type, and block size. Do not 
use the CYBER Record Manager FORTRAN interface 
routines to process sequential files. 

Collating Sequence 

The default collating sequence or the ASCII collat
ing sequence should be used. 

FORTRAN S 

FORTRAN 5 offers users several capabilities that 
are processor-dependent. The use of such capabili
ties restrict FORTRAN 5 program migration. The 
following paragraphs indicate preferred usages. 

Processor-dependent Values 

Coding should not depend on the internal represen
tation of data (floating-point layout, number of 
characters per word, and so forth). Where coding 
must depend on these representations, use parameter 
variables for processor-dependent characteristics 
such as the number of characters per word. 

Boolean Data Types 

Do not use Boolean data types and operations 
(SHIFT, MASK, and so forth) because they can be 
processor-dependent. Use type CHARACTER instead, 
if working with character data. 

LOCF Function 

Do not use the intrinsic function LOCF. For most 
applications, this function should not be necessary. 

ENCODE and DECODE Statements 

Do not use ENCODE and DECODE; use the ANSI standard 
internal files feature instead. ENCODE and DECODE 
are generally dependent on the number of characters 
per word. 

DATE, TIME, and CLOCK Functions 

Do not dismantle values returned by the DATE, TIME, 
and CLOCK functions; use these functions only for 
printing out values as a whole. 
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BUFFER IN and BUFFER OUT Statements 

Do not use BUFFER IN and BUFFER OUT, especially 
when use depends on the number of characters per 
word. 

Common Memory Manager Interface Routines 

Avoid use of these routines because they 
processor-dependent and inhibit portability. 

CYBER Record Manager Interface Routines 

Do not 
routines 
FORTRAN 
WRITE. 

use the CYBER Record Manager interface 
for sequential files. Instead, use 

input/output statements such as READ or 

Overlays 

If possible, use segmented loading instead. If 
overlays must be used, do not depend on such 
properties as reinitialization of variables when an 
overlay is reloaded. 

LABEL Subroutine 

Avoid use of the LABEL subroutine. Changes to the 
ANSI standard for tape labels might require changes 
to the interface used by this subroutine. 

STATIC Memory Management and 
Capsule Loading 

Do not use this capability unless absolutely neces-
sary. Use of OVCAPs is preferred. I 
The user must be thoroughly aware of the capsules 
needed to perform the types of I/O operations 
required. It is the user's responsibility to ensure 
that the capsules are loaded by explicitly specify
ing the appropriate STLxxx subroutine call. Only 
default block and record types are supported by the 
STLxxx subroutines. To force load nondefault block 
type/record type handling of capsules, the user must 
use the following control statement sequence: 

FILE,lfn, ••• ,RT= ••• ,BT= ••• ,USE= ••• 
LDSET(STAT=lfn) 

SORT/ MERGE VERSIONS 4 AND 1 

Sort/Merge offers several features among which 
choices must be made. The following paragraphs 
indicate preferred usage. 

Key Alignment 

Ensure that SORT keys are aligned on character or 
word boundaries. Do not place SORT keys in arbi
trary bit positions within words. 

SORT and MERGE Statements 

Always perform logically separated SORT and MERGE 
operations with separate control statements. 
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A edit descriptor 
Abort, recovery 
ABS 7-7 
ACOS 7-7 

5-7 
7-15 

Actual arguments 6-10 
Adjustable dimensions 
AIMAG 7-7 
AINT 7-7 
ALOG 7-7 
ALOGlO 7-7 
Alternate return 6-8 
AMAXO 7-7 
AMAXl 7-7 
AMINO 7-7 
AMINl 7-7 
AMOD 7-7 
AND 7-7 
ANINT 7-7 
Apostrophe 

6-11 

Character constant 1-1, 1-7 
In FORMAT specification 5-8 

Argument list format 8-29 
Arguments 

Actual 6-10 
Dummy or formal 

Arithmetic 
Assignment 3-9 
Expressions 3-1 
IF statement 4-3 
Operators 3-2 

Arrays 

6-10 

And Substrings 
Assumed-size 

1-12 
1-10, 6-12 

1-9 Dimensions 
Element location 1-11 
EQUIVALENCE 2-6 
In subprogram 6-12 
NAMELIST 5-30 
Structure 1-10 
Subscripts 1-10 
Transmission 6-12 
Type statements 1-9, 2-11 

ASIN 7-7 
ASSIGN statement 4-1 
Assigned GO TO 4-2 
Assignment statements 

Arithmetic 3-9 
Boolean 3-9 
Character 3-9 
Logical 3-9 
Multiple 3-10 
Statement label 4-1 

Asterisk 
Comment 1-2 
In SUBROUTINE statement 6-12 
Multiplication 3-2 

ATAN 7-7 
ATANH 7-7 
ATAN2 7-8 

BACKSPACE 5-44 
Batch job files 5-2 
Binary 

I/O, see Unformatted input/output 5-26 
Program execution 11-1, 11-3, 11-26 
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INDEX 

Blank Common 2-1 
Block 

Common 2-1, 6-12 
Data subprogram 6-13 

Block IF 
Nested 4-5 
Statement 4-3 
Structures 4-4 

BN edit descriptor 5-9 
BOOL 7-8 
Boolean 

1-6 
3-4 

2-13 

Constants 
Expressions 
Type statement 
Variables 1-8 

BOOLEAN statement 2-13 
Buffer 

In OPEN statement 
In PROGRAM statement 
Input/output 5-32 

5-36 
6-2 

BUFFER IN statement 5-34 
BUFFER OUT statement 5-35 
BZ edit descriptor 5-9 

C comment line 
CABS 7-8 
CALL statement 
Calling 

1-2 

6-5 

Overlay 9-4 
Subroutine 6-5, 6-10 

Carriage control 5-9 
ccos 7-8 
CEXP 7-8 
CHAR 7-8 
Character 

Arguments 6-10 
Constants 1-7 
DATA initialization 2-5 
Editing 5-7 
Expressions 3-5 
String 5-8 
Substrings 1-11 
Type statement 2-13 
Variables 1-8 

Character set 
CDC 1-1, A-1 
FORTRAN 1-2, 

CHARACTER statement 
CHEKPTX 7-15 
CLOCK 7-14 
CLOG 7-8 

A-1 
2-13 

CLOSE statement 5-38 
CLOSEMS 7-23 
CMPLX 7-8 
Collation control 7-30, 7-31, E-3 
COLSEQ 7-31 
Column usage 1-2 
Comment line 1-2 
Common 

And equivalence 2-6 
Overlay communication 9-2 
Statement 2-1 
Usage 2-1, 6-12 
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Common Memory Manager 8-1, 8-24 
COMMON statement 2-1 
COMPASS 

Calling sequence 8-28 
Program entry points 8-29 
Subprogram 8-28 

Compilation 
Control statement 11-1 
Listings 11-12 
Optimization 11-7 

Compile-time diagnostics B-1 
Compiler 

Call 11-1 
Diagnostics B-1 
Output listings B-1, B-28 
Supplied functions 7-1 

COMPL 7-8 
Complex 

Constants 1-6 
Editing 5-7 
Type statement 2-12 
Variables 1-8 

COMPLEX statement 2-12 
Computed GO TO 4-1 
Concatenation 3-5 
CONJG 7-8 
CONNEC 7-20 
Constants 

Boolean 1-6 
Character 1-7 
Complex 1-6 
Double precision 1-5 
Hexadecimal 1-7 
Hollerith 1-7 
Integer 1-4 
Logical 1-6 
Octal 1-7 
Real 1-5 
Symbolic 1-4, 2-11 
Types of 1-4 

Continuation line 1-2 
CONTINUE statement 4-8 
Control 

Carriage ·5-9 
Column 5-19 
Listing 5-27 

Control statement 
DEBUG 10-1 
EXECUTION 11-27 
FILE F-5 
FTN5 11-1 

Conversion 
Data on input/output 5-7 
Mixed mode 3-2, 3-9 
Specification for input/output 

cos 
COSD 
COSH 

7-8 
7-8 
7-8 

Cross-reference map 11-13, 11-22 
CSIN 7-8 
CSOWN 7-32 
CSQRT 7-9 
CYBER Database Control System 8-30 
CYBER Interactive Debug 10-1 
CYBER Record Manager 

Call syntax 8-6 
File handling F-1 
File information table 8-6 
File processing 8-6 
Interface 8-1, 8-5 
Utilities 8-16 

C$ Directives 1-3, E-1 

• Index-2 

5-5 

D edit descriptor 5-9 
DABS 7-9 
DACOS 7-9 
DASIN 7-9 
Data conversion 
DATA statement 
DATAN 7-9 
DATAN2 7-9 
DATE 7-14 

on input/output 
2-3, 2-4 

Dayfile messages 7-15 
DBLE 7-9 
DCOS 7-9 
DCOSH 7-9 
DDIM 7:;_9 
DEBUG control statement 10-1 
Debugging aids 

CYBER Interactive Debug 10-1 
LIMERR 7-28 
NUMERR 7-28 
Post Mortem Dump 10-3 
Reference map 11-21 

Deck structure 12-1 

5-7 

Declarative statements (see Specification 
statements) 

DECODE statement 5-42 
DEXP 7-9 
Diagnostics 

Compilation B-1, B-2 
Compiler output listing messages B-1, B-28 
Execution B-1, B-29 
Special compilation B-1, B-26 

DIM 7-9 
DIMENSION 

Adjustable 6-11 
Statement 2-5 

DINT 7-9 
Direct access input/output 5-1 
DISCON 7-21 
DISPLA 7-14 
Display code A-1 
Division 3-2 
DLOG 7-9 
DLOGlO 7-9 
DMAXl 7-9 
DMINl 7-9 
DMOD 7-9 
DNINT 7-10 
DO loops 

Active and inactive 4-7 
Implied in DATA list 2-4 
Implied in I/O list 5-3 
Nested 4-7 
Range 4-6 

DO statement 4-6 
Double precision 

Constants 1-5 
Editing 5-9, 5-11 
Type declaration 2-12 
Variables 1-8 

DOUBLE PRECISION statement 2-12 
DPROD 7-10 
DSIGN 7-10 
DSIN 7-10 
DSINH 7-10 
DSQRT 7-10 
DTAN 7-10 
DTANH 7-10 
DUMP 7-27 

E edit descriptor 5-11 
ECS (see Extended memory) 
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ELSE statement 4-4 
ELSE IF statement 4-4 
ENCODE statement 5-42 
END IF statement 4-4 
END statement 4-10 
ENDFILE statement 5-44 
END= 5-24 
ENTRY statement 6-6 
EOF 7-18 
EQUIVALENCE statement 
EQV 7-10 
ERF 7-10 
ERFC 7-10 
Error processing 

SYSTEM or SYSTEMC 
ERR= 5-24 

2-6 

7-27 

Evaluation of expressions 
Execution control statement 
Execution time 

Diagnostics B-1, 
File name handling 
FORMAT 5-22 
Input/output 5-22 

EXIT 7-15 
EXP 7-10 
Exponentiation 3-2 
Expressions 

B-29 
F-1 

Arithmetic 3-1 
Boolean 3-4 
Character 3-5 
Evaluation 3-8 
General rules for 3-8 
Logical 3-5 
Relational 3-6 
Subscripts 1-9 

Extended memory 2-9 
External function 2-7, 6-4 
EXTERNAL statement 2-7 

F edit descriptor 5-13 
FALSE 1-6 
FILE control statement 
File 

Definition F-1 

F-5 

3-8 
11-27 

Name substitution 11-27 
Name (TAPEk) 5-23, 11-27 
Positioning 5-43 
Sequential F-4 
Status 5-36 
Structure F-1 
Usage 5-23 

File information table (FIT) 
Defaults for standard I/O F-2 
Defined F-1 
Direct call by CYBER Record Manager 8-6 

FLOAT 7-10 
FMT= 5-24 
Formal argument (parameter) (see Dummy argument) 
FORMAT statement 5-5 
Format 

Control, termination of 5-21 
Execution time 5-22 
Specification 5-4 

Formatted 
Input/output 5-25 
PRINT statement 5-26 
READ statement 5-25 
WRITE statement 5-25 

FORTRAN 
Compiler call 11-1 
Syntax summary D-1 

FTN5 control statement 11-1 
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Function 
Intrinsic 2-8, 7-1 
Referencing 6-6 
Statement 6-5 
Subprogram 6-5 

Future System migration G-1 

G edit descriptor 5-15 
GETPARM 7-13 
Glossary C-1 
GO TO statements 

Assigned GO TO 4-1 
Computed GO TO 4-1 
Unconditional GO TO 4-1 

H edit descriptor 5-15 
H specification 

In format specification 5-15 
Hollerith constant 1-7 

Hexadecimal/octal conversion 5-17 
Hexadecimal constant 1-7 
Hierarchy in expressions 3-2, 3-6 
Hollerith 

Constant 1-7 
Format specification 

I edit descriptor 5-15 
IABS 7-10 
!CHAR 7-10 
IDIM 7-10 
IDINT 7-10 
IDNINT 7-10 
IF statements 

Arithmetic IF 4-3 
Block IF 4-3 
Logical IF 4-3 

IFIX 7-11 
2-7 

5-15 

IMPLICIT statement 
Implicit typing of 
Implied DO 

variables 2-7' 2-11 

In DATA list 
In I/O list 

INDEX 7-11 
Index 

DO loop 4-6 

2-4 
5-3 

Mass storage files 7-23 
Information Management Facility 
Initial line 1-2 
INPUT file 5-40 
Input/output 

BUFFER 5-32 
Compile time 5-4 
Direct access 5-1 
Execution time 5-22 
Formatted 5-25 
Implementation F-1 
Keyword = value forms 5-23 
List directed 5-27 
Lists 5-3 
Mass storage 7-22 
NAMELIST 5-30 
Status checking 
Status statements 
Unformatted 5-26 

7-17 
5-36 

INQUIRE statement 5-38 
INT 7-11 
Integer 

Constants 1-4 
Editing 5-6 
Type declaration 2-12 
Variables 1-8 

8-35 

Index-3 • 



INTEGER statement 2-12 
Internal files 

Extended 5-41 
Standard 5-40 

Intrinsic functions 
INTRINSIC statement 
IOCHEC 7-18 
Iolist 5-25 
IOSTAT= 5-24, 5-27 
!SIGN 7-11 

JDATE 7-14 

2-8, 7-1 
2-8 

Job decks, examples 12-1 
Job files, batch 5-2 

L edit descriptor 5-I7 
L format Hollerith constant 
LABEL 7-21 
Labeled 

CoDDnon 2-1 
Files 7-20 

Labels 
Statement labels 1-2 
Use in alternate return 

LCM (see Extended memory) 
LEGVAR 7-27 
LEN 7-11 
LENGTH, LENGTHX 7-19 
LEVEL Statement 2-9 
Levels, overlay 9-1 
LGE 7-11 
LGO lI-3, 11-27 
LGT 7-11 
Library functions 7-I 
LIMERR 7-28 
List directed 

Input 5-27 
PRINT 5-29 
PUNCH 5-29 
Output 5-29 
READ 5-27 
WRITE 5-29 

Listings 
Control of II-I3 
Object 11-20 
Reference map 11-13 
Source 11-13 

L List File Il-6 
LLE 7-11 
LLT 7-11 
LOCF 7-11 
LOG 7-12 
Logical 

Assignment statement 3-9 
Constants 1-6 
Expressions 3-5 
File names 5-1 
IF statement 4-3 
Operators 3-6 
Unit number 5-1 
Variables 1-8 

LOGICAL statement 2-12 
LOGIO 7-12 
Loops 

DO 4-6 

1-7 

6-8 

Implied in DATA statement 2-4 
Implied in input/output statements 
Nested 4-7 

• Index-4 

5-3 

Main program 
Map, reference 
MASK 7-12 

6-1 
11-13 

Mass storage 
CLOSMS 
OPENMS 
READMS 
STINDX 
WRITMS 

input/output 
7-23 
7-22.1 
7-22.1 
7-23 
7-22.1 

Mathematical functions 7-1 
MAX 7-12 
MAXO 7-12 
MAXI 7-I2 
Messages 

Compilation diagnostics B-1 
Compiler output listing B-1, B-28 
Execution diagnostics B-I, B-29 
Special compilation diagnostics B-I, B-26 

MIN 7-12 
MINO 7-12 
MINI 7-12 
Mixed mode arithmetic conversion 3-2, 3-3, 3-9 
MOD 7-I2 
Mode 

Debug 10-1 
Nonsequenced 1-I 
Optimizing II-7 
Sequenced 1-3 

MOVLCH 7-I9 
MOVLEV 7-I9 
Multiple 

Assignment statement 3-IO 
Entry 6-7 
Return 6-7 

Named common 2-1 
Name list 

PRINT 5-32 
PUNCH 5-32 
READ 5-30 
WRITE 5-32 

NAMELIST statement 5-30 
Names 

Common block 2-1 
File 5-I 
Program unit I-4, 6-1 
Symbolic 1-4 
Variable 1-8 

NEQV 7-12 
Nesting 

Block IF structures 4-5 
DO loops 4-7 
Parentheses 3-8 

NINT 7-12 
Nonsequenced mode I-1 
Number 

Formats (see Constants) 
Statement label 1-2 

NUMERR 7-28 

0 edit descriptor 5-17 
Object code 11-6, 11-20 
Octal Constants I-7 
Offset 1-10, 5-1 
OPEN statement 5-36 
OPENMS 7-22.I 
Operands, evaluation of 3-2 
Operating system interface routines 7-I4 
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Operators 
Arithmetic 3-2 
Boolean 3-4 
Character 3-5 
Logical 3-6 
Relational 3-7 

Optimization 
Object code 11-7 
Source code 11-8 
Unsafe 11-8 

Options, FTN5 control statement 11-1 
OR 7-12 
Order, statements in program unit 1-12 
Output (see Input/output) 

File 5-25 
Print limit specification 
Record length 5-34 

OVCAPS 9-5 
OVERLAY statement 9-4 
Overlays 9-1 

P scale factor 5-17 
Parameter, see Argument 

11-27 

PARAMETER statement 2-9 
Parameters, FTN5 control statement 
Pass by reference 8-28 
Pass by value 8-29 
PAUSE statement 4-10 
PDUMP 7-27 
Permanent file 8-1 
PMD 10-5 
PMDARRY 10-5 
PMDLOAD 10-6 
PMDSTOP 10-6 
PMDDUMP 10-5 
Post Mortem Dump 10-3 
Precedence of operators 
Print 

3-2 

Control characters 
Limit specification 

PRINT statement 5-26 

5-9 
11-27 

Procedures 6-3 
Program 

Examples 12-8.1 
Maps 11-13 
Units 6-1 

PROGRAM statement 6-1 
Punch codes A-1 
PUNCH 

File 5-2 
Statement 5-26 

Queued Terminal Record Manager 8-36 
Quote 

Character string delimiter 1-7 
Edit descriptor 5-8 

R edit descriptor 5-18 
R format Hollerith constant 
Random 

Access 7-21 
Number routines 7-14 

RANF 7.-12 
Range of DO loops 4-6 
RANGET 7-14 
RANSET 7-14 
READ statements 

Direct access 5-2 
Formatted 5-25 
Internal 5-40 
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1-7 

11-2 

READ Statements (Contd) 
List directed 5-27 
Namelist 5-30 
Unformatted 5-27 

READMS 7-22.1 
Real 

Constant 1-5 
Variable 1-8 

REAL 7-12 
REAL statement 2-12 
Record 

Definition F-1 
Length 5-1, 6-2 
Types F-1 

Record Manager (see CYBER Record Manager) 
Recovery 7-15 
RECOVR 7-15 
Reference, function 6-9 
Reference map 11-13 
Relational 

Evaluation 
Expressions 
Operators 

REMARK. 7-15 
RETURN statement 
REWIND statement 

3-6 
3-6 

3-7 

6-7 
5-43 

S edit descriptor 5-19 
Sample 

Coding form 1-1 
Decks 12-1 
FTN5 control statement 
Programs 12-8.1 

SAVE statement 2-10 
Scale factor 5-17 
Scaling 5-18 
SECOND 7-13 
Sense switch 7-15 

11-11 

Separator, slash and comma 5-7 
Sequenced mode 1-3 
Sequential access input/output 5-1 
Sequential file structure F-4 
SHIFT 7-13 
SIGN 7-13 
SIN 7-13 
SIND 7-13 
SINH 7-13 
Slash .in FORMAT statement 5-13 
SNGL 7-13 
Sort/Merge 5 8-18 

Subroutines 8-19 
Sort/Merge 4 and 1 8-21 
SP edit descriptor 5-19 
Specification statements 2-1 
SQRT 7-13 
SS edit descriptor 5-19 
SSWTCH 7-15 
Standard, FORTRAN ANSI v 
Statement 

Format 1-1 
FORTRAN (see individual statement name) 
Function name 1-4 
Labels 1-2 
Order in program unit 1-12 

Statement functions 6-8 
STATIC capsule loading 7-32 
STINDX 7-23 
STOP statement 4-10 
STRACE 7-27 
Structure 

Block IF 4-4 
Program unit 6-1 
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Subprogram linkage 8-28 
Subprograms 

Block data 6-13 
Fune ti on 6-5 
Miscellaneous utility 7-13 
Subroutine 6-3 

Subroutines, calling 6-3 
SUBROUTINE statement 6-4 
Subscripts 1-9 
Subs'trings 1-11 
Symbolic names 1-4 
Syntax sunnnary D-1 
SYSTEM and SYSTEMC 7-27 

Tabulation control 5-19 
TAN 7-13 
TAND 7-13 
TANH 7-13 
TAPEk 5-23, 6-2, 11-27 
Terminal interface 7-20 
Texts, system 8-28 
TIME 7-14 
Tn edit descriptor 5-19 
Traceback 10-4 
Transaction Facility 8-36 
TRUE 1-6 
Type of 

Arithmetic expressions 3-1 
Functions 6-6 
Variables 1-8 

Type statements 
Dimension information in 1-9, 2-11 
Explicit 2-11 
Implicit 2-11 

Unconditional GO TO 4-1 
Unformatted input/output 

READ 5-27 
WRITE 5-27 

UNIT 7-18 
UNIT= 5-23 
Utility subprograms 7-14 

Variable 
FORMAT statements 5-25 
Name and type 1-8 

Variables 
Boolean 1-8 
Character 1-9 
Complex l-8 

• Index-6 

Variables (Contd) 
Double precision 1-8 
Integer 1-8 
Logical 1-8 
Real 1-8 

Weight tables 7-31 
WRITE statement 

Direct access 5-2 
Formatted 5-25 
Internal 5-41 
List directed 5-29 
Name list 5-32 
Unformatted 5-27 

WRITMS 7-22.1 
WTSET 7-32 

X edit descriptor 5-21 
XOR 7-13 

Z edit descriptor 5-21 

8-bit subroutines 8-30 
.AND. 3-6 
.EQ. 3-6 
.EQV. 3-6 
.FALSE. 1-6 
.GE. 3-7 
.GT. 3-7 
.LE. 3-7 
.LT. 3-7 
.NE. 3-7 
.NEQV. 3-6 
.NOT. 3-6 
.OR. 3-6 
.TRUE. 1-6 
.XOR. 3-6 

* 

" 

I 

In column 1 1-2 
In SUBROUTINE statement 6-11 

or /: 
Hollerith constant 1-1, 1-7 
In FORMAT specification 5-8 

end-of-record indicator 5-13 
or f 

Character constant 1-1, 1-7 
In FORMAT specification 5-8 

in FORMAT specif !cation 5-21 
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