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B.5.3.19 INQUIRE Statement

In Version 4.0, the INQUIRE statement can include the BINARY= option to indi-
cate whether the file (or the file connected to the unit) specified in the statement
is in binary format. It can also include the BLOCKSIZE= option, which reports
the I/O buffer size for the file.

In Version 3.3., these options do not appear.

B.5.3.20 PAUSE Statement

In Version 4.0, the PAUSE statement allows the user to enter a blank line to
return control to the program. It also allows the user to execute one or more
DOS commands before returning control to the program. If this feature is used,
the subdirectory containing COMMAND.COM should be part of the user’s
search path. While the program is suspended, the user can enter either of the
following:

= A DOS command. After the command is executed, control is automatically
returned to the program.

m  The word COMMAND (uppercase or lowercase). After entering COMMAND,
the user can enter as many DOS commands as desired, then type EXIT
(uppercase or lowercase) to return control to the program.

In Version 3.3, the PAUSE statement only allows the user to enter a blank line to
return control to the program.

B.5.3.21 READ and WRITE Statements

In Version 4.0, the READ and WRITE statements can include the FMT=
Sformatspec option, which can appear at any position in the I/O control list. How-
ever, the READ statement must include a unit specifier if the FMT=formatspec
option is used.

In Version 3.3, a format specifier must be the second argument in a formatted
READ or WRITE statement.

In Version 4.0, the unit specifier can be omitted in a READ statement of the fol-
lowing form:

READ formatspec, iolist

In this form of the READ statement, the unit is assumed to be the keyboard
(*) unit.

In Version 3.3, a unit specifier must be the first argument to a READ statement.
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B.5.3.22 STOP Statement

In Version 4.0, if the message parameter in a STOP statement is an integer, the
program displays this value on the screen and returns the least-significant byte of
this value to the operating system. (This is a value between 0 and 255, inclu-
sive.) If the message parameter is not an integer, the program displays this value
on the screen and returns 0 to the operating system.

In Version 3.3, if the message parameter in a STOP statement is an integer, the
program displays the specified integer.

B.5.3.23 Type Statements

Type statements in Version 4.0 can be used to initialize the values of variables.
However, variables that appear in COMMON and EQUIVALENCE statements
cannot be initialized in this way.

Also, length specifiers in type statements in Version 4.0 can appear either before
or after dimension declarators.

B.5.3.24 Conditional Compilation

In Version 4.0, the /4cc option of the FL command (or the $SDEBUG:string meta-
command) can be used to specify conditional compilation. If one or more letters
follows the /4cc option (or SDEBUG metacommand), lines in the source file that
have one of those letters in column 1 are compiled into the program. Lines begin-
ning with other characters are treated as comments.

B.5.4 New Language Features

Sections B.4.4.1-B.4.4.9 discuss new features for Version 4.0 of Microsoft
FORTRAN and the changes you may have to make to source programs to take
advantage of these features.

B.5.4.1 INTEGER*1 and LOGICAL*1 Data Types

Version 4.0 supports two new data types: INTEGER=*1 and LOGICALx1.

An INTEGER#1 value occupies 1 byte and can be any number in the range —127
to 127, inclusive. In an arithmetic expression, INTEGER=*1 is the lowest-ranked
operand. If an INTEGER=1 value is converted to an INTEGER=*2 value, the
INTEGER+1 value is used as the least-significant part of the INTEGER=2 value,
and the most-significant part is filled with copies of the sign bit (that is, it is sign
extended). A new intrinsic function, INT1, is provided to convert values to type
INTEGER=*1.

A LOGICAL#1 value occupies 1 byte of storage. The value of this byte is either
0 (FALSE,)or 1 ((TRUE.).



404 Microsoft FORTRAN Reference

B.5.4.2 C Strings

The following new string escape sequences from the C language have been

added for Version 4.0:

Sequence Character

' Double quote

\ xhh Hexadecimal bit pattern (where /4 is between 0 and
F, inclusive)

\a Bell

See Chapter 2 in Microsoft FORTRAN Advanced Topics, for more information
about C strings.

B.5.4.3 Concatenation Operator

Version 4.0 supports the use of the concatenation operator ( // ) in character
expressions.

B.5.4.4 New Intrinsic Functions
New intrinsic functions that perform data-type conversion and bit manipulation

have been added for Version 4.0.

Data-Type Conversion

The following list summarizes the new intrinsic functions that are used for data-
type conversion:

Function Operation

INT1 Converts arguments to type INTEGER*1
HFIX Converts arguments to type INTEGER#2
JFIX Converts arguments to type INTEGER*4

See Chapter 5, “Intrinsic Functions and Additional Procedures,” for more infor-
mation about these functions.

Bit Manipulation

In Version 4.0, several new intrinsic functions can be used to perform bit-wise
operations on variables. The list below summarizes these new intrinsic functions:
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Function Operation
BTEST Bit test

IAND Logical product
IBCHNG Bit change
IBCLR Bit clear
IBSET Bit set

IEOR Exclusive or
IOR Inclusive or
ISHA Arithmetic shift
ISHC Rotate

ISHFT Logical shift
ISHL Logical shift
NOT Logical complement

All of these functions except NOT and BTEST accept two arguments of type
INTEGER, INTEGER+*1, INTEGER=*2, or INTEGER=#4 and return a result of the
same type. If two arguments with different INTEGER types are given, the larger
of the two types is returned (provided that it is also a legal type).

NOT accepts one argument of one of these types and returns a result of the
same type. BTEST accepts two arguments of one of these types and returns a
LOGICAL result. All of these functions can be passed as actual arguments.

B.5.4.5 New Time and Date Functions

New subroutines and functions that get and set the date and time have been
added for Version 4.0. The following list summarizes these functions:

Function Operation

GETDAT Gets the system date
GETTIM Gets the system time
SETDAT Sets the system date
SETTIM Sets the system time

See Chapter 5, “Intrinsic Functions and Additional Procedures,” for more infor-
mation about these functions.
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B.5.4.6 Z Edit Descriptor

The new Z repeatable edit descriptor allows you to specify hexadecimal editing
in input/output lists. This edit descriptor has the form Zw, which specifies a field
that is w characters wide. Hexadecimal digits A—F are output in uppercase. See
Section 3.7.2 for rules for the use of this edit descriptor.

B.5.4.7 ENTRY Statement

ENTRY specifies an entry point for a subroutine or external function.

B.5.4.8 PRINT Statement

PRINT specifies output to the screen (unit *).

B.5.4.9 $[NOJDECLARE, ${[NOJFREEFORM, and
$[NOJTRUNCATE Metacommands

Six new metacommands have been added to Version 4.0 of Microsoft
FORTRAN $DECLARE, $SNODECLARE, $FREEFORM, SNOFREEFORM,
$TRUNCATE, and $NOTRUNCATE.

The $SDECLARE metacommand causes the compiler to display warning mes-
sages for variables that are not declared in type statements. The SNODECLARE
metacommand suppresses these warnings. The SNODECLARE metacommand

is the default. Note that the /4Yd compiler option has the same effect as the
$DECLARE metacommand, and the /4Nd compiler option has the same effect as
the $SNODECLARE metacommand.

The $SFREEFORM metacommand tells the compiler that the source program ig-
nores the standard FORTRAN column restrictions (labels in columns 1-5, con-
tinuation characters in column 6, statements in columns 7-72, and any columns
beyond 72 ignored). The SNOFREEFORM metacommand tells the compiler that
the source program observes these column restrictions. SNOFREEFORM is the
default. Note that the /4Yf compiler option has the same effect as the
$FREEFORM metacommand, and the /4Nf compiler option has the same effect
as the SNOFREEFORM metacommand.

The STRUNCATE metacommand tells the compiler to generate warning mes-
sages for any names longer than six characters. This option makes it easier to
port your programs to other systems. The SNOTRUNCATE metacommand

tells the compiler to treat the first 31 characters in a name as significant.
$TRUNCATE is the default. Note that the /4Yt compiler option has the same
effect as the $STRUNCATE metacommand, and the /4Nt compiler option has the
same effect as the SNOTRUNCATE metacommand.

See Chapter 6, “Metacommands,” for more information on these metacommands.
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Compiler and Linker Limits

This appendix discusses the limits imposed by the Microsoft FORTRAN Com-
piler and the Microsoft Segmented-Executable Linker (for example, the maxi-
mum length of an identifier) and suggests programming strategies for avoiding
these limits.

C.1 Compiler Limits

To operate the Microsoft FORTRAN Compiler you must have sufficient disk
space for the compiler to create temporary files used in processing. The required
space is approximately two times the size of the source file.

Table C.1 summarizes the limits imposed by the Microsoft FORTRAN Com-
piler. If your program exceeds one of these limits, an error message will inform
you of the problem.

Table C.1 Limits Imposed by the Microsoft FORTRAN Compiler

Program Item Maximum Limit

Actual arguments Number per subprogram: approximately 64

Character constants Length: approximately 1,900 bytes

Names Length: 31 bytes (default) or 6 bytes (if /4Ys or /4Ytis

used in compiling or if $STRICT or STRUNCATE meta-
command is in effect); in either case, additional
characters are discarded

Internal, length: 40 bytes per module: 20,000 names

Simple variables Number of simple variables per subprogram: approxi-
mately 5,000 (depending on lengths of variable names)

Statements Levels of nesting: approximately 40 levels

ENTRY statements Number per subroutine: 32,000

FORMAT statements Number per module: 20,000

Format length: approximately 1,900 characters

Memory limitations: in medium-model programs, no
more than 64K internal formats in the default data
segment

Number of errors per statement: 10 errors
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Table C.1 (continued)

Program Item Maximum Limit

GOTO statements Number per subroutine: 64
(assigned)

INTEGER items Size: 128 bytes for a string of digits
Include files Levels of nesting: 10 levels

The compiler does not set explicit limits on the number and complexity of decla-
rations, definitions, and statements in an individual function or in a program. If
the compiler encounters a function or program that is too large or too complex to
be processed, it produces an error message to that effect.

During compilation, large programs are most often limited in the number of iden-
tifiers allowed in any one source file. They are also occasionally limited by the
complexity of the program or one of its statements.

C.1.1 Limits on Number of Names

The Microsoft FORTRAN Compiler limits the number of names you can use in
a source program. The compiler creates symbol-table entries for the names de-
clared in source programs. Symbol-table entries are created for the following
objects:

m The program

m  Subroutines and functions declared or referenced in the program unit

m  Common blocks and variables

m Statement functions

s Formal parameters

m Local variables

Common variables, statement functions, formal parameters, and local variables
are required only while the subroutine or function containing them is being com-
piled. These names are discarded at the end of the subroutine, and the space they
used is made available for other names. Hence, you can create much bigger pro-
grams by splitting up your code into more subroutines and functions so that the
space for local names can be shared. You can also place the subroutines and

functions into their own files and compile them separately, since this usually re-
duces the number of names in groups being used per module.
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C.1.2 Limits on Complicated Expressions

The compiler may run out of memory when it encounters any of the following:

m A deeply nested statement or expression
m A large number of error messages
m A large block of specification statements (EQUIVALENCE statements in

particular)

Usually, if pass 1 runs successfully on a program without running out of
memory, pass 2 will also run successfully, except for complicated basic blocks.
A basic block is defined as follows:

m A sequence of statements with no labels or other breaks

m A sequence of statements containing long expressions or parameter lists
(especially including I/O statements or character expressions)

Pass 2 makes a smaller number of symbol-table entries than pass 1 (for example,
for the program, subroutines, and functions declared or referenced in the pro-
gram unit, for common blocks, and for many of the transcendental functions
called in a program). If pass 2 runs out of memory, it displays a line-number ref-
erence and one of the following messages:

out of heap space
expression too complex, please simplify

If a particularly long expression or parameter list appears near this line, break up
the expression or parameter list by assigning parts of the expression to local vari-
ables or by using multiple WRITE statements. If this does not work, add labels
to statements to break the basic block.

C.1.3 Limits on Character Expressions

Use the following programming strategies to avoid compiler limitations when in-
itializing or assigning values to large character variables or array elements:

m  Use smaller pieces
m  Use substrings

m  Use EQUIVALENCE statements to assign values to a character array
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To avoid compiler limitations on character expressions, assign pieces of the char-
acter value to smaller variables or substrings. Just having nonconstants in the ex-
pression causes more of the expression to be evaluated at run time instead of at
compile time, thus avoiding the 1,900-character compile-time limit on constants.

C.2 Linker Limits

Table C.2 summarizes the limits imposed by the linker. If you encounter one of
these limits, you must adjust your program so that the linker can accommodate it.

Table C.2 Limits Imposed by the Microsoft Segmented-Executable Linker

Item Limit

Symbol table Only limited by available memory

DOS load-time Default is 32K. If /JEXEPACK is used, the maximum is

relocations 512K.

External symbols per 1,023

module

Groups Maximum number is 21, but the linker always defines
DGROUP so the effective maximum is 20.

Overlays 63

Logical segments 128 by default; however, this maximum can be set by
using the /SEGMENTS option of the LINK command.

Libraries 32

Group definitions per 21

module

Physical segments per 255

module

Stack 64K

C.3 Run-Time Limits

When running under MS-DOS or OS/2, a FORTRAN program cannot open
more than 20 files at one time. If an OS/2 program uses either the multithread
library or a dynamically-linked FORTRAN run-time library, this limit is ex-
tended to 40 files. In practice, the actual limit might be slightly less, depending
on how the operating system uses available memory.

Exceeding this limit will halt program execution and produce a run-time error
message. The message varies, depending on whether you have exceeded the run-
time limit set by FORTRAN, or the operating system limit on the number of
open files.
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You can increase the maximum number of open files with the following proce-
dures. In general, you should increase both the FORTRAN run-time limit and
the operating system limit; if you have exceeded the FORTRAN run-time limit,
increasing just the operating system limit will have no effect.

C.3.1 Increasing the Maximum Number of Open Files

FORTRAN 5.0 allows you to increase the maximum number of open files. To
do this, you must be running under DOS 3.3 (or a later version), or under OS/2
(any version).

The following instructions refer to two .ASM files. These files are included on
your Microsoft FORTRAN distribution disks in directories called STARTUP,
STARTUP\DOS and STARTUP\0S2, whose location is specified in the
PACKING.LST file on the SETUP disk. The appropriate .ASM files for each
operating system are in the corresponding subdirectory. Both multithread and
dynamically-linked FORTRAN run-time libraries require special considerations
(See Section C.3.3, below).

C.3.1.1 Increasing File Handles

Edit the startup source file CRTODAT.ASM to increase the number of file han-
dles. Change the number in the line

_NFILE = 20

to the maximum number of file handles desired. The limit is 256.

C.3.1.2 Increasing Units

The next step is to increase the size of the table which FORTRAN uses to man-
age units. Edit the source file UNIT.ASM so that the number in the line

_NFILE = 20

equals the same value you chose in CRTODAT.ASM. Note that the number of
handles must always be greater than or equal to the number of units. Therefore,
if you increase the number of units in UNIT.ASM, there must be at least as
many file handles specified in CRTODAT.ASM.

C.3.1.3 Increasing the System Limit

To have more than 20 files open at one time, you must increase the file limit that
the operating system imposes on your process. To do this, you must increase
both the system-wide limit and the per-process limit.
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C.3.1.4 Increasing the System-Wide Limit

You can increase the system limit on the number of open files by changing the
FILES specification in the CONFIG.SYS file. If you wanted 100 files, you
would place the following statement in your CONFIG.SYS file (or change the
existing FILES statement):

FILES=100

C.3.1.5 Increasing the Per-Process Limit

You must also increase the number of files the operating system makes available
for your particular process. This is done by enabling the appropriate commented-
out code in CRTODAT.ASM.

For example, the MS-DOS version of CRTODAT.ASM contains the following
commented-out code:

; mov ah, 67H
; mov bx, NFILE
; callos

In the OS/2 version of CRTODAT.ASM, this code appears as a call to
DOSSETMAXFH. Under OS/2, you must also enable the ’extern
DOSSETMAXFH:far’ declaration that appears near the beginning of the file.

In either case, remove the semicolons to enable this code.

C.3.2 Using the Modified Files

After modifying CRTODAT.ASM and UNIT.ASM, assemble the files, using
the batch files and make files in the STARTUP directory on the distribution
disks. To use the new object code, either explicitly link your program with the
new CRTODAT.OBJ and UNIT.OBY files, or replace the CRTODAT.OBJ and
UNIT.OBJ objects in the appropriate memory-model version of the FORTRAN
run-time library.

C.3.3 Multithread and Dynamic Link Applications

To increase the default number of files that may be opened when linking with
the multithread or dynamic link libraries from 40, you need only edit the
UNIT.ASM file. Set the NFILE_ constant defined between “else” and “endif”
to the desired number of files, as described above. When assembling
UNIT.ASM, be sure to define MTHREAD on the command line in the startup
makefile to assure the correct conditional assembly:

masm -DMTHREAD unit. asm
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You do not need to edit CRTODAT.ASM. Instead, you must make an explicit
call to DOSSETMAXFH in your application. The form of the call is shown in
the OS/2 version of CRTODAT.ASM. You must also increase the system-wide
limit, as explained above.
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Error Messages

This appendix lists error messages you may encounter as you develop a pro-
gram, and describes actions you can take to correct the errors. The list below in-
dicates where to find error messages for various components of Microsoft
FORTRAN:

Component Section

Command line used to invoke the Section D.1, “Command-Line Error

Microsoft FORTRAN Compiler Messages™

Microsoft FORTRAN Compiler Section D.2, “Compiler Error
Messages”

Microsoft FORTRAN run-time Section D.3, “Run-Time Error

libraries and other run-time situations Messages™

D.1 Command-Line Error Messages

Number

D2000

D2001

Messages that indicate errors on the command line used to invoke the compiler
have one of the following formats:

command line fatal error Dlxxx: messagerext
command line error D2xxx: messagetext
command line warning D4xxx: messagetext

If possible, the compiler continues operation, printing error and warning mes-
sages. In some cases, command-line errors are fatal and the compiler terminates
processing. The following messages indicate errors on the command line:

Command-Line Error Message

UNKNOWN COMMAND-LINE ERROR
Contact Microsoft Product Support Services

Note the circumstances of the error and notify Microsoft Corporation by follow-
ing the instructions in the Microsoft Product Assistance Request form at the
back of one of your manuals.

too many symbols predefined with /D

The number of predefined symbols exceeded the limit of 30 on the CL command
line, or the limit of 20 on the FL command line.

Check the CL or FL environment variable for option specifications.
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Number

D2002

D2003

D2008

D2011

D2012

D2013

Command-Line Error Message

memory-model conflict

More than one memory-model option was specified.

For example, the following command line causes this error:

¢l /AS /AM program.c

Check the CL or FL environment variable for option specifications.

missing source filename

The command line did not specify a source file.

limit of option exceeded at string

The given option was specified too many times. The given string is the argument
to the option that caused the error.

It the environment variable CL or FL is set, the compiler reads options specitied
in the environment variable before options specified on the command line.

only one floating-point option allowed
More than one floating-point (/FP) option was specified on the command line.
too many linker arguments

More than 128 options and object files were passed to the linker.

incomplete model specification

Not enough characters were given for the /Astring option.

Two types of options begin with /A:

s The /Astring customized memory-model option requires three letters in

string. The letters specify the code-pointer size, data-pointer size, and data-
segment sctup attributes.

m The /Ax standard memory-model option requires one uppercase letter for x.
CL interprets a lowercase letter as part of a customized memory-model
specification.
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D2013

D2016

D2018

D2019

D2020

D2021

D2022
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Command-Line Error Message
(continued)
For example, the following command line causes this error:

cl /As filel.c

optionl and option2 are incompatible
The given command-line options cannot be specified together.
For example, the following command line causes this error:

cl /Gw /NDxx program.c

In this example, the /Gw and /NDxx options are incompatible because each has a
different special-entry sequence.

cannot create linker response file

The compiler could not create a response file for passing arguments to to the
linker.

This error can occur when an existing read-only file has the same name as the
filename the compiler gives to the response file.

cannot overwrite source or object file filename

A source or object filename was specified as an output file with the /Fo option.
The compiler cannot overwrite input files.

option option requires extended keywords to be enabled (/Ze)
The /Gc or /Gr option was specified on the same command line as the /Za option.

The /Gc and /Gr options require the extended keyword _cdecl to be enabled. To
enable _cdecl and make library functions accessible. specify the /Ze option.

invalid numeric argument nuumber

A number greater than 65,534 was specified as a numeric argument.

cannot open messagefile

The given file was not in the current directory or a directory specified in the
PATH environment variable. The file contains a brief summary of compiler
command-line syntax and options.
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Number

D2027

D2028

D2030

D2031

D4000

D4001

Command-Line Error Message

cannot execute component

The compiler could not run the given compiler component or linker.

One of the following may have occurred:

a There was not cnough memory to load the component. If this occurred when

the compiler was invoked by NMAKE, use the DOS utility NMK or run the
compiler outside of the makefile.

a The component was for another operating system.
n  The component was corrupted.

m  An option was specified incorrectly. For example, the following CL com-
mand causes this error:

cl /Bl filel.c

too many open files, cannot redirect filename

Redirection of one of the standard stream files was not possible because too
many files were already open and a duplicate handle could not be created.

INTERNAL COMPILER ERROR in component
Contact Microsoft Product Support Services

Note the circumstances of the error and notify Microsoft Corporation by follow-
ing the instructions in the Microsoft Product Assistance Request form at the
back of one of your manuals.

too many command-line arguments
More than 128 arguments were specitied to the compiler.

One cause of this error is to specify the argument * . * while in a large directory.

UNKNOWN COMMAND-LINE WARNING
Contact Microsoft Product Support Services

Note the circumstances of the warning and notity Microsoft Corporation by fol-
lowing the instructions in the Microsoft Product Assistance Request form at the
back of one of your manuals.

listing overrides assembly output

An assembly listing was not generated because another listing option (/Fc or /Fl)
was specified. The other option took effect.
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D4001

D4002

D4003

D4005

D4007

D4008

D4009
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Command-Line Error Message

(continued)

Check the CL or FL environment variable for option specifications. To create
both listings, compile separately with each option.

For example, the following command line causes this warning:
cl /Fc /Fa program.c

ignoring unknown option option

The compiler did not recognize the given command-line option.
processor-option conflict

More than one /Gn option was specified with conflicting values for n. The com-
piler used the last one specified on the command line.

Check the CL or FL environment variable for option specifications.
The following example command line causes this warning:

cl /G2 /GO program.c
In this example, the compiler assumed /GO.

cannot find component;
Please enter new filename (full path) or CTRL+C to quit:

The compiler was unable to find the given component in the current directory or
in a directory in the PATH environment variable.

optionl requires option2; option ignored

An option was specified without a required related option. The compiler ignored
optionl.

One way this warning occurs is when the /C option is specified when the /c op-
tion is meant. CL options are case sensitive.

nonstandard model; assuming large model

A character other than M, L, or H was specified with FL’s /A option. FL as-
sumed /AL.

threshold only for far or huge data, ignored

The /Gt option cannot be used in memory models that have a single data seg-
ment. Only compact. large. and huge models support /Gt.

Check the CL or FL environment variable for option specifications.
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Number

D4011

D4012

D4013

D4014

D4018

D4019

D4020

Command-Line Error Message
preprocessing overrides source listing

A source listing was not generated because a preprocessor listing option was
specified.

Check the CL or FL environment variable for option specifications.
function declarations override source listing

A source listing was not generated because function prototype declarations were
asked for.

Check the CL or FL environment variable for option specifications.

combined listing overrides object listing

When /Fc is specified along with /Fl, the combined listing specified by /Fc is
created.

Check the CL or FL environment variable for option specifications. To create
both listings, compile separately with each option.

invalid value number] for option; assuming number2

The given option was specified with an invalid numeric argument. The compiler
assumed the value number?2.

For example, the following command line causes this warning:
cl /Zp3 program.c

In this example, 3 is an invalid valuc. Valid arguments for the /Zp option are 1,
2, and 4.

.DEF files supported for segmented executable files only

A module-definition file was specified on the command line, but an /Lr or /Lc
option was also specified. The /Lr and /Lc options are used to create DOS execu-
table files. Module-definition files are used to create OS/2 or Windows applica-
tions or DLLs.

string too long; truncated to number characters

A string longer than 40 characters was specified with the /ND, /NM, /NT, /Ss, or
/St option. The compiler truncated the string.

option : missing argument; option ignored

A command-line option required an argument, but nothing was specified. CI. ig-
nored the option.
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D.2 Compiler Error Messages

The error messages produced by the Microsoft FORTRAN Compiler fall into
the following four categories:

1. Fatal error messages

2. Compilation error messages

3. Recoverable error messages

4. Warning messages

The messages for each category are listed in Sections D.2.1-D.2.4 in numerical
order, with a brief explanation of each error. To look up an error message, first
determine the message category, then find the error number. All messages give

the file name and line number where the error occurs. The following paragraphs
discuss error-message format.

Fatal Error Messages

Fatal error messages indicate a severe problem, one that prevents the compiler
from processing your program any further. These messages have the following
format:

filename( 11ne) : fatal error Flxxx: messagetext
After the compiler displays a fatal error message, it terminates without produc-

ing an object file or checking for further errors.

Compilation Error Messages

Compilation error messages identify actual program errors. These messages ap-
pear in the following format:

filename (1ine) : error F2xxx: messagetext

The compiler does not produce an object file for a source file that has compila-
tion errors in the program. When the compiler encounters such errors, it attempts
to recover from the error. If possible, it continues to process the source file and
produce error messages. If errors are too numerous or too severe, the compiler
stops processing.

Recoverable Error Messages

Recoverable error messages are informational only; they do not prevent compil-
ing and linking. These messages appear in the following format:

filenume (Line) : error F3xxx: messagetext
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Recoverable error messages are similar to warning error messages (see below),
except that you cannot suppress them using the /W option. (See Section 7.20.2
for a description of this option.)

Warning Messages

Warning messages are informational only; they do not prevent compilation and
linking. These messages appear in the following format:

filename (1ine) : warning Fdxxx : messagetext

You can use the /W option to control the level of warnings that the compiler
generates.

D.2.1 Compiler Fatal Error Messages

Number

F1000

F1001

F1002

F1003

F1005

The following messages identify fatal errors. The compiler cannot recover from
a fatal error; it stops processing after printing the error message.

Compiler Fatal Error Message

UNKNOWN FATAL ERROR
Contact Microsoft Technical Support

An unknown fatal error has occurred.

Please report this condition to Microsoft Corporation using the Software Prob-
lem Report form at the back of this manual.

Internal Compiler Error
compiler file ’filename,’ line *nmmber’ Contact Microsoft Technical Support

An internal compiler error has occurred.

Please report this condition to Microsoft Corporation using the Software Prob-
lem Report form at the back of this manual.

out of heap space

The compiler ran out of dynamic memory space. This usually means that your
program has many complex expressions.

Try breaking expressions into smaller subexpressions.
error count exceeds number; stopping compilation
The limit for compilation errors was exceeded.

string too big for buffer

A string in a compiler intermediate file overflowed a buffer.
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Number Compiler Fatal Error Message
F1005 (continued)

This internal compiler error could result from initializing a very long character
string with a DATA statement. Try decreasing the length of the character string.

F1006 write error on compiler intermediate file
A write error occurred on a compiler intermediate file.
This could be caused by a faulty disk.
F1027 DGROUP data allocation exceeds 64K
Allocation of variables to the default data segment exceeded 64K.

For large- and huge-model programs, compile with the /Gt option to move items
into separate segments.

F1031 limit exceeded for nesting function calls
Function calls were nested to more than 30 levels.

F1032 cannot open object listing file name
The compiler could not open the given object-listing file for writing.
The file or disk may be write-protected, or the disk is full.

F1033 cannot open assembly language output file name
The compiler could not open the given assembly-listing file for writing.
The file or disk may be write-protected, or the disk is full.

F1035 expression too complex, please simplify
The compiler could not generate code for a complicated expression.

Try breaking the expression into simpler subexpressions and recompiling. Please
report this error to Microsoft Corporation using the Software Problem Report
form at the back of this manual.

F1036 cannot open source listing file name
The compiler could not open the given source-listing file for writing.
The file or disk may be write-protected, or the disk is full.

F1037 cannot open object file name
The compiler could not open the given object file for writing.

The file or disk may be write-protected, or the disk is full.
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Number

F1039

F1041

F1043

F1044

F1045

F1050

F1051

Compiler Fatal Error Message

unrecoverable heap overflow in Pass 3
The compiler ran out of dynamic memory space.

A subroutine may have too many symbols; simplify the subroutine and make it
smaller.

cannot open compiler intermediate file - no more files

The compiler was unable to open an intermediate file because too many files
were already open because the FILES=x setting in the CONFIG.SYS file. A set-
ting of 30 is recommended.

cannot open compiler intermediate file

The compiler was unable to open an intermediate file. This could occur if the en-
vironment variable TMP was sel to a nonexistent directory.

Try setting the environment variable TMP to an existing directory, or not setting
TMP at all.

out of disk space for compiler intermediate file
The compiler ran out of disk space while writing to an intermediate file.

Try making more disk space available and recompiling.

floating-point overflow

A compile-time evaluation of a floating or complex expression resulted in over-
flow, as shown in the following example:

real a,b,cC
a=10e30
b=10e30
c=ax*b

name : code scgment too large

The amount of object code in the named segment was larger than 64K.

program too complex

Your program caused the compiler to overflow one of its internal tables. For ex-
ample, this error can occur if your program has too many labels.

The /4Yb compiler option and the $DEBUG metacommand cause a large number
of labels to be generated. If you encounter this message, try recompiling with the
[4Nb option or changing the $SDEBUG metacommand to $NODEBUG in your
source file and recompiling; or, it your file contains more than enc procedure,
try compiling the procedures in separate files.



Number
F1900

F1901

F1902

F1903

F1904

F1907

F1908

F1909
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Compiler Fatal Error Message

maximum memory-allocation size exceeded

The program tried to allocate more than approximately 1900 bytes at one time.
This is the upper limit for the size of character constants. (See Appendix C,
“Compiler and Linker Limits,” for more information.)

program too large for memory

The combination of heap space and stack space overflowed the memory configu-
rations of the machine.

statement stack underflow

This is an internal error. The compiler could not interpret the nesting of
statements.

Please report this condition to Microsoft Corporation using the Software Prob-
lem Report form at the back of this manual.

statement-nesting limit exceeded
Structured statements were nested too deeply.

The maximum legal depth is about 40 statements and varies slightly depending
on the type of statement.

illegal command-line option
This error should never occur.

If it does, please report it to Microsoft Corporation using the Software Problem
Report form at the back of this manual.

too many symbols
The program overflowed the internal symbol counter.

There is no set upper limit on the number of symbols allowed in a source file.
However, in any case, no more than 20,000 names are allowed in one module.

ASSIGN : too many format labels
The program overflowed the assigned format-label table.

This error probably occurred because an INTEGER#1 variable, which has a limit
of 127 labels, was specified. To avoid this error, use an INTEGER+2 variable in-
stead. (See Appendix C, “Compiler and Linker Limits,” for more information.)

filename : include file nested too deeply

More than 10 include files were active at the same time. (See Appendix C,
“Compiler and Linker Limits,” for more information.)
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Number

F1910

F1912

F1913

F1914

F1917

F1918

F1919

F1920

F1921

Compiler Fatal Error Message

name : unrecognized option

This is an internal error; the compiler driver FL caught an illegal option.

filename : cannot open file

The specified file could not be opened.

name : name too long

The specified internal file name was more than 14 characters long. The compiler
creates internal files in the directory specified by the TMP environment variable.
If the combined length of the TMP environment variable and the unique internal
name exceeds the name-buffer length, this message appears (see Appendix C,
“Compiler and Linker Limits,” for more information).

Create a smaller TMP environment variable. If no TMP variable is specified,
this error should never occur.

cannot open internal files
Internal files could not be created.
unknown primitive type

An internal error has occurred.

Please report this error to Microsoft Corporation using the Software Problem Re-
port form at the back of this manual.

missing symbol reference
An internal error has occurred.

Please report this error to Microsoft Corporation using the Software Problem Re-
port form at the back of this manual.

unknown constant type
An internal error has occurred.

Please report this error to Microsoft Corporation using the Software Problem Re-
port form at the back of this manual.

illegal -A option
An invalid memory-model option was given for the FL. command line.
too many ENTRY statements

More than 32,000 ENTRY statements were used in this subprogram. (This error
is not likely to occur.)
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Number  Compiler Fatal Error Message

F1922 integer string too long

An integer-constant string of digits overflowed an internal buffer. (This error
should never occur in normal use.)

Shorten the integer strings to legal value.

F1923 CHARACTER constant too long

A constant of type CHARACTER can have a maximum of approximately 1,900
characters. (See Appendix C, “Compiler and Linker Limits,” for more
information.)

F1924 FORMAT string too long

A FORMAT statement can have a maximum of approximately 1,900 characters.
(See Appendix C, “Compiler and Linker Limits,” for more information.)

F1925 out of disk space for compiler internal file

The disk became full while the compiler was writing to an internal file.
F1926 write error on compiler internal file

An error occurred while the compiler was writing to an internal file.

Please report this error to Microsoft Corporation using the Software Problem Re-
port form at the back of this manual.

D.2.2 Compilation Error Messages

The messages listed below indicate that your program has errors. When the com-
piler encounters any of the errors listed in this section, it continues compiling the
program (if possible) and outputs additional error messages. However, no object
file is produced.

Number  Compiler Compilation Error Message

F2000 UNKNOWN ERROR
Contact Microsoft Technical Support

An unknown compilation error has occurred.

Please report this condition to Microsoft Corporation using the Software Prob-
lem Report form at the back of this manual.

F2001 INTEGER value overflow

An INTEGER constant was too large to be of the specified type.
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Number

F2002

F2003

F2004

F2005

F2006

F2007

F2008

F2009

F2010

F2011

F2012

Compiler Compilation Error Message

Hollerith not allowed

Hollerith constants are not allowed when the /4Ys compiler option is used (or
the $STRICT mectacommand is in effect).

illegal base value

The specified base value was not between 2 and 36, inclusive.

INTEGER constant must follow #

No alphanumerics within the legal range for the base immediately (allowing for
white space) followed the number sign (#).

illegal REAL constant

A floating-point constant was in an illegal form.

missing ] following attribute string

The closing bracket for an attribute list was missing.

opening quote missing

The leading quote in a string value of an ALIAS attribute was missing.
unrecognized attribufe

An item used as an attribute was not a legal FORTRAN attribute.
character : illegal separator

An attribute list did not end with a closing right bracket (J) and was not con-
tinued with a comma (,), or an illegal character was used in the list for the
$NOTLARGE metacommand.

name : name too long; truncated

The specified name was more than 31 characters long. (The limit on the length
of names may be less in some environments; see Appendix C, “Compiler and
Linker Limits,” for more information.)

octal value too big for byte
An octal value was not within the range 8#0 to 8#377.
nume : already specified in ${NOT]LARGE

The specified item appeared in the lists for both the $LARGE and the
$NOTLARGE metacommands. (The message shows the metacommand that
appears {irst in the source program.)
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Number Compiler Compilation Error Message

F2013 too many continuation lines

Either the /4Ys compiler option was used in compiling or the $STRICT meta-
command was in effect, and more than 19 continuation lines were used.

F2015 $DEBUG:’<debug list>’ : string expected
A quoted string was expected after a SDEBUG metacommand.
F2016 $IF: no matching SENDIF
No matching ENDIF was found when an $IF was used.
F2017 $INCLUDE: <filename>’ : string expected
A quoted string specifying a file name was expected after an SINCLUDE
metacommand.
F2018 SLINESIZE ($PACK or $SPAGESIZE) : integer constant out of range

An integer constant less than 80 or greater than 132 was specified in a
$LINESIZE metacommand, or a lower bound of less than 15 was specified in the
$PAGESIZE metacommand. An integer constant other than 1, 2, or 4, was speci-
fied for the $PACK metacommand.

F2019 SLINESIZE (or SPAGESIZE) : integer constant expected
An integer constant was expected after a $LINESIZE or SPAGESIZE
metacommand.

F2020 $SINOTILARGE already set

The SLARGE or $NOTLARGE metacommand appeared more than once in a pro-
cedure. (The metacommand appearing more than once is indicated in the
message.)

¥2021 $INOTILARGE illegal in executable statements

The SLARGE or SNOTLARGE metacommand appeared between subprograms
or within the specification section of a subprogram. (The metacommand that ap-
peared between subprograms or within the specification section is indicated in
the message.)

F2022 $MESSAGE:’<message>’ : string expected

A quoted string containing a message was expected after a SMESSAGE
metacommand.
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Number Compiler Compilation Error Message

F2023 divide by 0
The second operand in a division operation (/) evaluated to 0, giving undefined
results.

F2024 mod by 0

The second operand in a MOD function evaluated to 0, giving undefined results.
F2025 no matching $IF

A $ELSE, $ELSEIF, or SENDIF was seen without a previous $IF.
F2026 metacommands are nonstandard

The metacommands used are nonstandard.
F2027 $STORAGE:<numbcr> : 2 or 4 expected

A number other than 2 or 4 followed the $STORAGE: metacommand.
F2028 $SUBTITLE:’<subtitle>’ : string expected

A quoted string was expected following a $SUBTITLE: metacommand.
F2029 $TITLE: <title>’ : string expected

A quoted string was expected following a $TITLE: metacommand.
F2030 unrecognized metacommand

An unrecognized string followed the dollar sign ($) in the source file.
F2031 closing quote missing

A quoted string did not end with a single quote (*).
F2032 zero-length CHARACTER constant

An illegal CHARACTER constant of length 0 was used in the program.
F2033 Hollerith constant exceeds 1313 characters

A Hollerith constant exceeded the maximum legal length.
F2034 zero-length Hollerith constant

An illegal Hollerith constant of length 0 was used in the program.
F2035 Hollerith constant : text length disagrees with given length

A Hollerith constant was smaller than the size given in the length field of the
Hollerith constant.
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Number Compiler Compilation Error Message
F2036 character : non-FORTRAN character

A special character in the source file was not recognized.
F2037 illegal label field

A nondigit value was used in a label field.
F2038 zero-value label field

A label with the value 0 was used in the program.

Labels must have values between 1 and 99,999, inclusive.
F2039 free-form label too long

A label was more than five digits long.
F2040 label on continuation line

A label was declared on a continuation line.
F2041 first statement line must have >’ or *0” in column 6

A continuation character was used on the first statement line in the program.
F2042 label on blank line

A label was used on a line with no statements.
F2043 alternate bases illegal

Alternate integer bases are not allowed if the /4Ys compiler option is used (or
the $STRICT metacommand is in effect).

F2044 " nonstandard character string delimiter
The quotation mark is a nonstandard Microsoft extension character-string
delimiter.

F2050 $DEFINE : name already defined

A name may only be given a $DEFINE value once. To re-define, $UNDEF the
variable first.

F2051 invalid expression in metacommand

The compiler could not interpret an expression in an $IF, $ELSE, $ELSEIF,
$ENDIF, or $DEFINE metacommand.
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Number

F2052

F2053

F2054

F2055

F2056

F2059

F2060

F2062

F2064

F2070

2071

Compiler Compilation Error Message

unmatched parenthesis

A closing parenthesis was found without an opening parenthesis preceding it.

character : unrecognized character

The compiler encountered an operator it did not recognize or a name beginning
with a nonalphabetic character.

name : not defined

A name was referenced which had not been $DEFINEd.

logical operator expected

An .AND. or .OR. operator was expected: the other operators cannot appear
consecutively.

character : unexpected characters at end of expression

There were additional characters on the line that could not be part of the
expression.

operand expected

The operator requires an operand.

invalid integer constant

The constant is out of range for integer type or not in correct form for a constant.

relational operator expected

The operands supplied must have a relational operator.

name: defined with no value

it a name was $SPEFINEd with no value, it can only be used as an argument to
DEFINE().

filename : cannot open include file

The specified include file could not be opened because it was not found in the
source directory or in other directories specified by the include search paths
given on the command line.

INCLUDE : quoted string missing

The argument for the INCLUDE statement or $INCLUDE metacommand was not
of CHARACTER type.




Number

F2072

F2101

F2102

F2103

F2104

F2105

F2106

F2107

F2108

F2111

F2112

F2113
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Compiler Compilation Error Message

INCLUDE : argument must be character constant

The argument must be enclosed in apostrophes or quotes.

DO : too many expressions

A DO statement had more than three items following the equal sign (=).
1/0 implied-DO list : list empty

No items appeared in an I/O implied-DO list.

I/O implied-DO list : too many expressions

More than three expressions appeared after the equal sign (=) in an I/O implied-
DO list.

I/0 implied-DO list : illegal assignment
Only one assignment is legal in an I/O implied-DO list.
I/O implied-DO list : too few expressions

Fewer than two expressions followed the equal sign (=) in an I/O implied-
DO list.

/O implied-DO list : assignment missing

No assignment appeared in an I/O implied-DO list, or more than two expressions
in the list were embedded in parentheses.

assignments in COMPLEX constant illegal
An illegal embedded assignment appeared in a constant of typc COMPLEX.
illegal assignment in parenthesized expression

An illegal embedded assignment appeared in an expression enclosed in
parentheses.

nunieric constant expected

A symbolic or numeric constant did not appear as part of a complex constant.
name : not symbolic constant

The specified name was not a symbolic constant.

component of COMPLEX number not INTEGER or REAL
A component of a COMPLEX number was not of typc INTEGER or REAL.
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Number

F2114

F2115

F2124

F2125

F2126

F2127

F2128

F2200

F2201

Compiler Compilation Error Message
parser stack overflow, statement too complex

The statement being parsed was too large for the parser.
syntax error

The source file contained a syntax error at the specified line.

CODE GENERATION ERROR
Contact Microsoft Technical Support

The compiler could not generate code for an expression. Usually this error oc-
curs with a complicated expression.

Try rearranging the expression. Please report this error to Microsoft Corporation
using the Software Problem Report form at the back of this manual.

name : allocation exceeds 64K

The specitied item exceeded the limit of 64K.

Huge arrays are the only items that are allowed to be larger than 64K.
nume : automatic allocation exceeds 32K

The subroutine or function name has an exceedingly large amount of compiler-
generated temporary variables that take up more than 32,767 bytes.

Try splitting the subroutine or function into smaller pieces.
parameter allocation exceeds 32K

The storage space required for the arguments to a function exceeded the fimit
of 32K.

name : huge array cannot be aligned to segment boundary

The specitied array violated one of the restrictions inposed on huge arrays.

subprogram : formal argument name :
CHARACTER:#(*) cannot pass by value

Arguments that are passed by value must have a length that can be determined at
run time. CHARACTER=(x) lengths are determined at run time.

subprogram : type redefined

The type given in the specified ENTRY, FUNCTION, or SUBROUTINE state-
ment was redefined. It was defined with a different type in an earlier subprogram.




Error Messages 435

Number Compiler Compilation Error Message

F2202 subprogram : defined with different number of arguments

The specified ENTRY, FUNCTION, or SUBROUTINE statement was defined or
used earlier in the program with a different number of arguments.

F2203 subprogram : formal argument name : symbol-class mismatch
The specified formal argument was defined previously with a different class.

An EXTERNAL statement that passes a function to a variable, or a similar
symbol-class mismatch, can cause this error.

F2206 ENTRY seen before FUNCTION or SUBROUTINE

An ENTRY statement appeared before any FUNCTION or SUBROUTINE state-
ments in the program.

An ENTRY statement can only appear in functions and subroutines.
F2207 ENTRY not in function or subroutine

An ENTRY statement appeared in a subprogram that was not a function or sub-
routine. It may have appeared in the main program.

F2208 name : formal argument used as ENTRY

The specified name was used as a formal argument in an earlier ENTRY state-
ment or in the subprogram header in the current subprogram.

F2209 name : illegal as formal argument
The symbol class of the formal argument was illegal.

A formal argument can only be a variable, array, subroutine, function, or entry
point.

F2210 name : formal argument redefined

The specified formal argument appeared in the argument list more than once.
F2211 alternate RETURN only legal within subroutine

An alternate RETURN statement was specified outside of a subroutine.
F2212 subprogram : subprogram used or declared before INTERFACE

The specified subprogram was used or declared before the corresponding
INTERFACE statement appeared in the program.

F2213 subprogram : already defined

The specified subprogram was already defined in the current module.
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Number

F2214

F2215

F2216

F2217

F2218

F2219

F2220

F2222

Compiler Compilation Error Message

subprogram : already used or declared with different symbol class

The specified subprogram was used earlier in the program with a different class.
For example, a subprogram that was used earlier in the program as a function
and then declared as a subroutine would cause this error.

subprogram : ENTRY : CHARACTER lengths differ

In a subprogram, if an entry name of type CHARACTER is used, then all of the
entry names in that subprogram must be of typc CHARACTER. If one entry
name is of type CHARACTER=(#), then all must be of that type.

subprogram : CHARACTER and non-CHARACTER types mixed in ENTRY

statements

CHARACTER and non-CHARACTER typcs were mixed in a subprogram.
too many PROGRAM statements

More than one PROGRAM statement appeared in the source file.

Only one PROGRAM statement is allowed per program.

name : used or declared before ENTRY statement

The name in an ENTRY statement was declared or used previously in the same
subprogram. This caused a symbol-class conflict that prevented the name from
being used in an ENTRY statement.

subprogram : formal argument name : VALUE/REFERENCE mismatch

An INTERFACE statement or prior call specified a different way of passing this
argument than that specified in the current declaration.

subprogram : length redefined
The length of a function when called was different than when it was defined.
subprogram : formal argument name ; NEAR/FAR/HUGE mismatch

The NEAR, FAR, or HUGE attributes were defined differently in the
INTERFACE statement than in the subprogram definition or its arguments.

name : formal argument previously initialized

The formal argument to an ENTRY statement appeared previously in a DATA
statement within the same subprogram.



Number

F2223

F2224

F2225

F2226

F2227

F2228

F2229

F2230

F2231
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Compiler Compilation Error Message

subprogram : formal argument name : subprogram passed by VALUE

The formal argument had the VALUE attribute. Subprograms cannot be passed
to items with the VALUE attribute.

name : language attribute mismatch

Language attributes were declared differently in the subprogram declaration than
in the INTERFACE statement.

name : NEAR/FAR attribute mismatch

The NEAR or FAR attribute was used differently in the INTERFACE statement
than in the subprogram declaration.

name : VARYING attribute mismatch

The VARYING attribute was not used in both the INFERFACE statement and the
subprogram declaration.

subprogram : formal argument name : previously passed by value, now by
reference

A formal argument previously passed by value was passed by reference.

The VALUE attribute should be specified for the formal argument.

subprogram : formal argument name : previously passed by reference, now
by value

A formal argument previously passed by reference was passed by value.

The REFERENCE attribute should be specified for the formal argument.

subprogram : formal argument name : previously passed with NEAR, now
with FAR or HUGE

An address-length mismatch occurred. This is because an INTERFACE state-
ment specifying the FAR or HUGE attribute for the formal argument was not
civen.

subprogram : formal argument nume : previously passed with FAR or
HUGE, now with NEAR

An INTERFACE statement specifying the NEAR attribute for the formal argu-
ment was not given.

name : PROGRAM : name redefined

The program name already exists as a global entity.
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Number

F2232

F2233

F2234

F2299

F2301

F2302

F2303

F2304

F2305

F2306

Compiler Compilation Error Message

subprogram : formal argument name : Hollerith passed to
CHARACTER formal argument.

Hollerith constants may only be passed to formal arguments of type integer, logi-
cal, or real.

name : previously called near

A function that was previously declared or referenced with near addressing was
used with a far call.

name : previously called far

A function that was previously declared or referenced with far addressing was
used with a near call.

name : EQUIVALENCE: structure components illegal

A structure variable may appear in an EQUIVALENCE statement, but not in an
individual fiefd of a structure.

name : EQUIVALENCE (or COMMON): formal argument illegal

An item other than a local variable or array, or a variable or an array in a com-
mon block, appeared in an EQUIVALENCE or COMMON statement.

name : EQUIVALENCE : not array

In an EQUIVALENCE statement, an item that was not an array had an argument
or subscript list attached to it.

name ; EQUIVALENCE : array subscripts missing

A construct such as x( ) was used to declare the specified array.

If no bounds are required, delete the parentheses.

name : EQUIVALENCE : nonconstant offset illegal

A nonconstant ottset was used for an array in an EQUIVALENCE statement.
name : nonconstant lower substring expression illegal

The lower bound of a substring expression was not a constant in an
EQUIVALENCE statement.

name : EQUIVALENCE : enclosing class too big

Arithmetic overflow occurred while the offset of an array expression in an
EQUIVALENCE statement was being calculated.
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F2307

F2308

F2309

F2310

F2311

F2312

F2313

F2314

F2315
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Compiler Compilation Error Message

name : stmt : allocatable array illegal

Allocatable arrays may not appear in COMMON or EQUIVALENCE lists.

name : COMMON (or NAMELIST): length specification illegal
It is illegal to specify the length of a type in a COMMON statement.

Use a separate type statement to declare the length.

name ;: COMMON (or NAMELIST): attributes on items illegal

STRUCTURE may appear as well as COMMON. Fields in a STRUCTURE may
not have attributes.

name : COMMON (or EQUIVALENCE) : SUBROUTINE (or FUNCTION)
name illegal

A function or subroutine name was included in a COMMON or EQUIVALENCE
statement.

Only local variables and arrays are legal.

name : COMMON (or EQUIVALENCE or STRUCTURE) : preinitial-
ization illegal

Items in COMMON or EQUIVALENCE statements cannot be preinitialized in
type-declaration statements.

Use the standard notation for the DATA statement.

name : COMMON (or EQUIVALENCE or NAMELIST) : formal argument
illegal

The specified formal argument was used in a COMMON or EQUIVALENCE
statement.

name : COMMON (or EQUIVALENCE or
NAMELIST) : not an array or variable

An item other than an array or variable was used in an EQUIVALENCE or
COMMON statement.

array : COMMON : too big

Arithmetic overflow occurred while the size of a common block was being calcu-
lated. STRUCTURE can also appear. Common blocks can be very large; struc-
tures must be less than 64K bytes in size.

array : COMMON : array size nonconstant or zero

A nonconstant or 0 value was used to dimension the array.
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Number

F2316

F2317

F2318

F2319

F2320

F2321

F2322

F2323

F2324

Compiler Compilation Error Message

namel, name2 : EQUIVALENCE : both in blank common block

Two items specified in an EQUIVALENCE statement at different offsets were
both in a blank common block. In the EQUIVALENCE statement, these items
were specified to be at the same location in memory.

namel, name?2 : EQUIVALENCE : both in common block commonblock

Two items specificd in an EQUIVALENCE statement at different offsets were
both in a named common block. These items were specitied in the
EQUIVALENCE statement to be at the same location in memory.

namel, name2 : EQUIVALENCE : in different common blocks

Two items in different common blocks were specified in an EQUIVALENCE
statement.

name : EQUIVALENCE : extends blank common block forward

In an EQUIVALENCE statement, it is illegal to increase the size of a blank com-
mon block by adding memory elements before the beginning common block de-
clared in the COMMON statement.

name ; EQUIVALENCE : extends common block commonblock forward

In an EQUIVALENCE statement, it is illegal to increase the size of a named com-
mon block by adding memory elements before the beginning common block de-
clared in the COMMON statenient.

namel, name?2 : EQUIVALENCE : conflicting offsets

The processing of an EQUIVALENCE statement detected two items that should
have had the same offsets but did not. Inconsistent use of EQUIVALENCE state-
ments causcd this problem.

name : EQUIVALENCE : two different common blocks
An EQUIVALENCE statement placed an item in two different common blocks.
commonblock : COMMON : size changed

The size of the specified common block differed from the size atlocated in a
prior subprogram.

commonblock : COMMON : too big to be NEAR

The specified common block, declared with the NEAR attribute, is larger than a
segment.
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name : COMMON : function or subroutine name

The specified name was used as both a common-block name and a function or
subroutine name.

name : already in COMMON

The specified name appeared in a COMMON statement elsewhere in this
subprogram.

name : EQUIVALENCE : needs at least two items
An EQUIVALENCE statement had fewer than two ilems in a class.
name : already typed

The specified item appeared in an earlier type statement in the same subprogram
or derived-type definition.

blank common cannot be HUGE

In medium model, blank common items must be smaller than a single segment.
Named common items do not have this restriction.

name : already dimensioned

Array bounds appeared for the specified item in an earlier specification state-
ment in the same subprogram.

name : types illegal on
BLOCK DATA/COMMON/PROGRAM/SUBROUTINE

The specified item was not one of the symbol classes that can be typed.
name : cannot initialize in type statements

An attempt was made to initialize the specified item in a type statement while
the /4Y's compiler option was used or the $STRICT metacommand was in effect.

name : DIMENSION : not array

The specified item in a DIMENSION statement (for example, an item already de-
clared in an EXTERNAL or PARAMETER statement) was not an array.

name : ALLOCATABLE: bounds must be omitted

An allocatable array declaration’s subscripts must be ’:* only, with no upper or
lower parameters.
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F2336

F2337

F2338

F2339

F2340

F2341

F2342

F2343
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array : array bounds missing

Both bound expressions were missing from the declaration of the specified array.
At least an upper bound must be present.

array : % : not last array bound

An assumed-size array was declared with an asterisk () that did not occur in the
last bound.

array : bound size too small
The bound size of the specified array was not a positive whole number.

Bounds of adjustable-size arrays can be checked at run time. This compile-time
error occurs only when the upper and (possibly implicit) lower bounds create a
negative or zero element count for an array bound.

array : adjustable-size array not in subprogram

The specified adjustable-size array was declared in a subprogram declared with
a PROGRAM or BLOCK DATA statement.

An adjustable-size array is legal only in an ENTRY, FUNCTION, or
SUBROUTINE statement in a subprogram.

IMPLICIT already seen

An IMPLICIT statement has already been secn, so an IMPLICIT NONE state-
ment is illegal.

letters : IMPLICIT : only single letter allowed

The upper or lower value of the range in an IMPLICIT statement was not a
single character.

IMPLICIT NONE already seen
There may only be one IMPLICIT NONE statement per subprogram.
letrerd, letter2 : IMPLICIT : lower limit exceeds upper limit

The upper letter in the range in an IMPLICIT statement had a smaller value than
the letter in the lower range.

letter : already IMPLICIT

The specified character already appeared in an IMPLICIT statement earlier in
the samc subprogram.
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name : illegal use of SAVE (or AUTOMATIC, EXTERNAL, INTRINSIC,
PARAMETER)

The specified name appeared earlier in a conflicting type statement.
name : INTRINSIC : unknown name

The specified name is not the name of a supported intrinsic function.

name : already declared SAVE (or AUTOMATIC, EXTERNAL,
INTRINSIC, PARAMETER)

The specified name was declared more than once with the same type of
statement.

name : PARAMETER : nonconstant expression

The specified item was declared with a nonconstant value in a PARAMETER
statement.

RECORD : structure type illegal in IMPLICIT statement
Structure variables cannot be implicitly typed.
name : repeated in formal-argument list

The specified item was repeated in the formal-argument list to a statement
function.

name : formal argument not local variable
Only local variables can be used as formal arguments to statement functions.
name : statement function already declared

The specified statement function was already declared in the current subprogram.

name : formal argument not a variable

An argument list or substring operator for the specified item appeared in the
formal-argument list to a statement function.

name : statement function : too few actual arguments

More formal arguments than actual arguments were declared for a statement
function.

name : statement function : too many actual arguments

More actual arguments than formal arguments were declared for a statement
function.
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F2359

F2360

F2361

F2362

F2363

F2364

F2365

F2366

F2367

Compiler Compilation Error Message
type : illegal length

An illegal length specifier for the given type was used in a declaration. For ex-
ample, REAL*13 would cause this error.

no matching [END] STRUCTURE/UNION/MAP statement

A STRUCTURE, UNION, or MAP statement was scen without a marching END
STRUCTURE /UNION/MAP statement, or an END statement was seen without a
matching STRUCTURE/UNION/MAP statement.

stmi : not a name

The argument on the STRUCTURE or END STRUCTURE statement was not a
symbol name.

integer constant expression expected

An integer value or infeger constant expression was expected for an optional
type-length specification.

length value : illegal type length

A zero or negative length specifier was used in a type statement, or the length
specifier was larger than the largest allowed for all types.

only C attribute legal on INTEGER type

An attribute other than the C attribute appeared with an INTEGER type
statement.

attributes illegal on non-INTEGER types

Attributes in type statements are illegal, other than the C attribute on the
INTEGER statement. Atiributes were not put on the variables themselves.

DOUBLE PRECISION : length specifier illegal
DOUBLE COMPLEX : length specifier illegal

A DOUBLE PRECISION or DOUBLE COMPLEX statement included a length
specifier. DOUBLE PRECISION is the same as REAL#8. DOUBLE COMPLEX
is the same as COMPLEX+#8.

value value : INTEGER : range error

The specified constant was out of range for type conversion, or the type of an in-
teger ilem was in conflict with the integer size specified in the /41 compiler op-
tion (or $STORAGE metacommand). For example, the following code induces
this error:
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(continued)

SSTORAGE:2
INTEGER*4 i
i 300000+30000
i 10* 4000
= -30000-30000
END

To correct this error, use the appropriate INT2 or INT4 intrinsic function to make
sure the appropriate (2- or 4-byte) arithmetic is performed on the variable.

name : truncated to 6 characters

When the /4Y's compiler option is used or the $STRICT metacommand is in ef-
fect, only six characters can appear in identifier names.

name : $ illegal in C name

A character in the specified name was illegal for a C variable. C variables allow
only underscores ( _ ) and alphanumeric characters in names.

length specification illegal

When the /4Y's compiler option is used (or the $STRICT metacommand is in ef-
fect), length specifications can only be used with CHARACTER type statements.

namel, name2 : EQUIVALENCE : character and noncharacter items mixed

Character and noncharacter items were mixed in an EQUIVALENCE statement.

name : more than 7 array bounds

When the /4Ys compiler option is used (or the $STRICT metacommand is in ef-
fect), an array cannot have more than seven bounds.

name : REFERENCE or VALUE only legal on formal arguments

A REFERENCE or VALUE attribute was used with an item that was not de-
clared in the formal-argument list for the routine.

If the item is used in a type statement, then the attributed item must also appear
in the formal-argument list of a subprogram. If the item appears in an ENTRY
statement, include the attribute there instead.

name ; attributes illegal on array bounds

No attributes are allowed on items that are used when dimensioning arrays.
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F2377
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F2379

F2380

F2381

F2382

F2383
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name : assumed-size array : cannot pass by value

An assumed-size array was passed as an actual argument to a routine that had its
formal argument declared with the VALUE attribute.

name : adjustable-size array : cannot pass by value

An adjustable-size array was passed as an actual argument to a routine that had
its formal argument declared with the VALUE attribute.

name : NEAR common block has HUGE item

A common block declared with the NEAR attribute included item(s) that re-
quired the common block to be huge.

name : NEAR array bigger than segment

An array declared with the NEAR attribute was larger than a segment.

name : item in common block crosses segment

An item or an array elemcent in a common block crossed a segment boundary.
Items or arrays must be evenly aligned to signal boundaries when a common
block crosses a segment.

name : VARYING illegal on symbol class

The VARYING attribute was used on something other than a function or
subroutine.

conunonblock : NEAR/FAR/HUGE attribute mismatches default

An attribute declared for the given common block was different from the at-
tribute implicitly applied to the common block in an earlier subprogram.

In medium-model programs, the NEAR attribute is used implicitly, unless the
size of the common block requires the common block to be huge. In large-model
programs, the FAR or HUGE attribuie is used implicitly.

commonblock : attribute attribute mismatch with earlier NEAR/FAR/HUGE

An attribute given in an earlier common-block declaration (possibly in a differ-
ent subprogram) was not the same as the current attribute.

name : COMMON : character and noncharacter items mixed

Character and noncharacter items cannot be mixed in a common block when the
/4Ys compiler option is used (or the $STRICT metacommand is in effect).
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F2384 name : attribute variable cannot be AUTOMATIC
The attribute can be one of the following four: HUGE, FAR, EXTERN,
ALLOCATABLE.

F2385 name : STRUCTURE has no elements

A STRUCTURE was declared with no component fields.
F2386 NAMELIST : group name required

A name must appear between the slashes.
F2387 name : STRUCTURE : intrinsic type name

Derived type names may not be the same as the names of intrinsic types.
F2388 name : NAMELIST : array bounds illegal

Only variable and array names are allowed in a NAMELIST statement (the array
must be declared someplace else).

F2389 name : not a STRUCTURE name

The argument in the STRUCTURE( ) statement has not previously been declared
in a STRUCTURE statement.

F2390 name : ALLOCATABLE : common block variable illegal

Common block variables may not be declared with the allocatable attribute.

F2391 name : ALLOCATABLE : equivalenced variable illegal

Equivalenced variables may not be given the allocatable attribute.

F2392 MAP : no enclosing UNION statement

A map can only appear within a UNION stalement.
F2393 name : element name conflicts with operator
F2394 name : NAMELIST: structure illegal

Structure variables cannot appear in NAMELIST groups.
F2395 UNION : not in a STRUCTURE
A union can only appear within a STRUCTURE statement.

F2396 name ; ALLOCATABLE : must be in array

Aw~ariable was given the allocatable attribute but not dimensioned.
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F2401

F2402

F2403
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F2405

F2406

F2407

F2408

F2409
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name : DATA : illegal address expression

An illegal expression was used for the offset in a DATA statement.
Only constant offsets are legal for items in DATA statements.
name : cannot initialize formal argument

The item being initialized was a formal argument to a subprogram.
name : cannot initialize ifem in blank common block

An attempt was made to use a DATA statement to initialize the specified item in
a blank common block.

name : can only initialize common block in BLOCK DATA subprogram

An attempt was made to initialize the specified item named in a common block
in a DATA statement.

Ttems in named common blocks can be initialized only in BLOCK DATA
subprograms.

name : DATA : not an array or variable
Only arrays and variables can be initialized in DATA statements.
name : repeat count nol positive integer

The repeat count for initialization of the specified item was not a positive integer
valuc.

name : DATA : nonconstant item in initializer list

A nonconstant value was used to initialize the specified item in a DATA
statement.

name : DATA : too few constants to initialize item

The DATA statement did not include enough constants to initialize the
specified item.

name : nonstatic address illegal in initialization

During processing of an implied-DO list in a DATA statement, the specified item
did not have a static address.

Make sure the item has constant subscript specifiers.
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F2410 name : bound or increment not constant

The specified item in implied-DO initialization in a DATA statement did not
have constant bounds.

F2411 name : DATA : zero increment

In a DATA statement, the increment value in the implied-DO list for the
specified item must be set so the loop exits.

F2412 name : DATA : active implied-DO variable

The specified implied-DO variable was used in nested DATA implied-DO
initialization loops in a DATA statement.

F2413 name : DATA : implied-DO variable not INTEGER

In DATA statements, only implied-DO variables of types INTEGER and
INTEGER#n are legal.

F2414 name : DATA : not array-element name
Only array elements can be initialized in implied-DO initializations in DATA
statements.

F2415 DATA : too few constants to initialize names

The constant list was exhausted before the initialization of the name list was
complete.

F2416 name : bound or increment not INTEGER

When the /4Ys compiler option is used (or the $STRICT metacommand is in ef-
fect), only items of type INTEGER are allowed for DATA implied-DO loop
bounds and increments. Otherwise, any arithmetic type is allowed and is trun-
cated to type INTEGER by an implicit use of the INT intrinsic function.

F2417 DATA : iteration count not positive

In the implied-DO list (..., dovar=start,stop.inc), if the increment inc is positive,
then start must be greater than stop; if the increment inc is negative, then stop
must be greater than start. If not, then the loop would exccute zero times, which
is not allowed.

F2418 name : variable was declared automatic

A variable which is going to go on the stack (declared AUTOMATIC) cannot be
given the HUGE attribute.
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F2419

F2420

F2490

F2491

F2492

F2493

F2500

F2502

F2503

F2504

F2505
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name : cannot initialize allocatable array

An allocutable array cannot appear in a DATA statement.

arrayname ; ALLOCATABLE: dummy argument illegal

The dummy argument, arraynaime, was declared as an allocatable array.

Dummy arguments may not be declared as allocatable arrays. Change the decla-
ration of the dummy variable, for example, to static.

name : STAT= must be last parameter
The STAT= parameter must be fast in an ALLOCATE statement.
name : stmt ; not allocatable array

The name in the allocate or deallocate statement is not an allocatable array. (The
second parameter is ALLOCATE or DEALLOCATE.)

stmr : STAT= variable must be scalar integer

First parameter is ALLOCATE or DEALLOCATE.

name : x ¢ illegal bound

There are no assumed-size dimensions in an allocatable array.

array : adjustable-size array : used before definition

An adjustable-size array was used before it was seen in an ENTRY statement.
type : cannot convert to type

When the /4Ys compiler option is used (or the $STRICT metacommand is
in effect), constants cannot be converted between CHARACTER and
nonCHARACTER types.

intrinsic : incorrect use of intrinsic function

Invalid arguments were given for the specified intrinsic function.

intrinsic : multiple arguments

The specified intrinsic function had more than one argument; only one is legal.
intrinsic : cannot convert FAR address to NEAR

An item in the specified intrinsic function can only be referenced with address-
ing consistent with the FAR or HUGE attribute.
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cannot convert type to rype

An invalid type conversion to CHARACTER or LOGICAL type was attempted.
array : array bound used array reference

An expression having an array was used when declaring an adjustable-size array.

Only simple variables in common blocks on the current subprogram’s formal
argument list are allowed as variables in the bound expression.

element : not an element of name

The name given as a component of a derived type is undefined.
name : symbolic constant : subscript illegal

The specified symbolic constant had an array index or argument list.
name : symbolic constant : substring illegal

The specified symbolic constant had a substring operator.

name : variable : argument list illegal

The specified simple variable included an argument list.

name : not a variable

The specified item was not a variable.

A variable is expected in this context.

concatenation with CHARACTER ()

A CHARACTER=(x) item was used in a concatenation operation.
Only items with specified lengths are legal in concatenations.
left side of assignment illegal

The left side of an assignment statement was illegal.

Only variables, array elements, or function-return variables may appear on the
left side of assignment statements.

name : assignment using active DO variable illegal
An active DO variable was used in an assignment statement.
illegal implied-DO list in expression

In this context, implied-DO statements are illegal in expressions.
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F2518

F2519

F2520
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F2522

F2523

F2524

F2525

F2526

F2527
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name : not a structure

A variable which is not of derived type was specified with a component field.
name : operation error with COMPLEX operands

A constant-folding error occurred. The number created would probably overflow
the allowed storage. Using smaller numbers will correct.

name : operation error with REAL operands

A constant-folding error occurred. The number created would probably overtlow
the allowed storage. Using smaller numbers will correct.

negative exponent with zero base

A negative exponent was used with a zero-value base.

division by zero

Division by zero occurred during constant folding.

only comparisons by .EQ. and .NE. allowed for complex items

Only .EQ. and .NE. are legal as comparison operators for complex items.
non-numeric operand

A nonarithmetic operand was specified with an arithmetic operator.
exponentiation of COMPLEX and DOUBLE PRECISION together illegal

When the /4Y's compiler option is used (or the $STRICT metacommand is in ef-
fect), exponentiation is illegal with bases of type COMPLEX having DOUBLE
PRECISION exponents, or with bases of type DOUBLE PRECISION having
COMPLEX exponents.

concatenation of expressions illegal
An illegal concatenation operation occurred.

If a noncharacter item is used in a concatenation, it must be a constant or it must
be addressable.

noncharacter operand

When the /4Y's compiler option is used (or when the $STRICT metacommand is
in effect), concatenation operators can be used only with character operands.
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nonlogical operand

Logical operators (.LAND., .OR., .NOT., .EQV., and NEQV.) must be used with
logical operands.

operands of relation not numeric or character

Relational operators (.LT., .LE., .GT., .GE,, .EQ., and .NE.) must be used with
arithmetic or character operands.

name : symbol class illegal here

The class of the given symbol was illegal in this context.

name : bound not integer

The /4Ys compiler option was used in compiling (or the $STRICT metacom-
mand was in effect), and a substring had a noninteger substring-bound
expression.

If the /4Ns compiler option is used in compiling (or the $SNOTSTRICT metacom-
mand is in effect), any arithmetic expression is legal and is truncated to integers
through an implicit use of the INT intrinsic function.

name : substring on noncharacter item

An attempt was made to take the substring from an item that was not a character
variable or array item.

nane : lower substring bound exceeds upper bound

The /4Yb compiler option was used (or the SDEBUG metacommand was in ef-
fect), and the value of the upper substring bound was less than the value of the
lower substring bound.

name : upper substring bound excceds string length

The /4Yb compiler option was used (or the $DEBUG metacommand was in ef-
fect), and the upper substring bound was greater than the length of the item from
which the substring was taken.

This error occurs only if the length of the item was not specified (that is, if it was
declared as a CHARACTER#»n item).

name : lower substring bound not positive
The lower substring bound was less than or equal to 0.

The minimum value for ilems of type CHARACTER is 1.
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F2536

F2537

F2538

F2539

F2540

F2541

F2542

F2343

F2544

F2545
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array : subscript number out of range

The /4Yb compiler option was used (or the $DEBUG metacommand was in ef-
fect), and a local array or an array in a common block had a bound out of range.

array : array subscripts missing

The specified array, which did not have array subscripts, was used in an
expression.

array : subscript aumber : not integer

When the /4Ys compiler option is used (or the $STRICT metacommand is
in effect), a subscripting expression used in the specified array must be of
type INTEGER. Otherwise, it must be an arithmetic type that is truncated to
INTEGER by an implicit use of the INT intrinsic function.

array : too few array subscripts

Not enough subscripts were given when the specified array was used in an
expression.

array : t0o many array subscripts
Too many subscripts were given when the array was used in an expression.
cannot convert between CHARACTER and non CHARACTER constants

If the /4Y's compiler option is used (or the $STRICT metacommand is in effect),
constants cannot be converted between CHARACTER and nonCHARACTER

types.
one numeric, one character operand

If the /4Ys compiler option is used in compiling (or the $STRICT metacommand
is in effect), both operands used with relational operators must be character or
both must be arithmetic. Operands of different types cannot be mixed.

operand type must be logical or integer

See F2528. When the $STRICT metacommand is off, integer operands are al-
lowed also.

operand types do not match
One argument is a derived type and the other argument is not.
invalid operator for structure operands

Only the .EQ. and .NE. operators are defined for structures.
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array : array bound used illegal variable

Only variables in common blocks or in the formal argument list to the current
subprogram are legal when declaring adjustable-size arrays.

array : array bound used intrinsic call

Only variables in common blocks or in the formal argument list to the current
subprogram are legal when declaring adjustable-size arrays.

array : array bound used function call

Only variables in common blocks or in the formal argument list to the current
subprogram are legal when declaring adjustable-size arrays.

cannot pass CHARACTERx(*) by value

The program tried to pass by value an item of type CHARACTER=#(x). This is
illegal because the length of such items is not known at compile time.

Actual arguments with a length of » can be passed to CHARACTER#n items,
and these items can be passed by value, if required.

incompatible types for formal and actual arguments
The types of the formal and actual arguments did not match.

Formal and actual arguments must have the same types (except for arguments of
type CHARACTER, where the lengths can differ).

incompatible types in assignment

The expressions on the left and right sides of an assignment statement were of
different types. For example, a logical expression cannot be assigned to an in-
teger variable.

operation : COMPLEX : type conversion error

An attempt was made to convert values of one type to types that hold a smaller
range of values.

operation : REAL : type conversion error

An attempt was made to convert values of one type to types that hold a smaller
range of values.

LEN : illegal expression

Only constants, symbols, concatenations, intrinsic type casts, and strings are al-
lowed in the LEN intrinsic function.
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F2568

F2569

F2570

F2571

F2572

F2600

F2601

F2602

F2604

F2605
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name : illegal bound type

Only integer items are allowed as array bounds when the /4Ys compiler option
is used (or the $STRICT metacommand is in effect). Otherwise, arithmetic types
are allowed and are converted through an implicit use of the INT intrinsic
function.

name : Hollerith constant passed by value

A Hollerith constant must be passed by reference to a logical, real, or integer for-
mal argument.

consecutive arithmetic operators illegal

Unary plus and minus cannot follow other arithmetic operators. For example,
I=1I+x-1 isillegal; T =1x»(-1) mustbe used instead.

consecutive relational operators illegal

The .NOT. operator cannot follow another .NOT. operator.

illegal use of Hollerith constant

Hollerith constants are only allowed in assignments, DATA statements, and sub-
program references.

name : directly recursive
A subprogram is trying to call itself.
intrinsic : intrinsic function illegal as actual argument

This intrinsic function is illegal as an actual argument. (Some specific versions
of the generic intrinsic functions can be passed as actual arguments. )

name : formal argument nname : character expressions cannot be passed by
VALUE

A character expression cannot be passed by value.

subprogram : function : argument list missing

The specified function was missing an argument list.

At least an empty argument list (( )) must be present in expressions.
subprogram : function : substring operator illegal

A substring operator was used illegally with the specified routine name.

Substring operators can only be used with arrays and variables.
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F2606 subprogram : formal argument name : type mismatch

The type of a formal argument was different from the type of the actual argu-
ment used in the subprogram call.

F2607 subprogram : formal argument name : length mismatch

The length of a formal argument was different from the length of the actual argu-
ment used in the subprogram call.

F2608 subprogram : formal argument name : Hollerith illegal with CHARACTER

Hollerith constants can only be used with items of type INTEGER, LOGICAL,
and REAL in DATA statements and subprogram references.

F2609 subprogram : formal argument * : actual not alternate-return label

Because the specified formal argument was an alternate-return label, the current
argument must also be an alternate-return label.

F2610 subprogram : formal argument name : not alternate-return label

Because the specified formal argument was not an alternate-return label, the cur-
rent argument must not be an alternate-return label.

F2611 subprogram : formal argument name : actual not subprogram

The formal argument used in a subprogram declaration was a subprogram, but
the actual argument was not.

F2612 subprogram : NEAR formal argument name : actual has FAR or HUGE
address

It is illegal to pass an item that must be addressed with far or huge addressing to
a formal argument that must be addressed with near addressing.

F2615 name : not function or subroutine
The specified item was not a function or subroutine.

Check the item’s use or declaration earlier in the program.

F2616 subprogram : illegal use of function or subroutine
The program tried to use a function as a subroutine or use a subroutine as a
function.

F2617 subprogram : adjustable-size array array : cannot pass by value

An attempt was made to pass an adjustable-size array by value.
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F2618

F2619

F2620

F2621

F2622

F2623

F2624

F2625
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subprogram : cannot use CHARACTER*(*) function

CHARACTER=(*) functions cannot be directly referenced. They can only be
passed as actual arguments.

name : value argument bigger than segment

An argument with a VALUE attribute was too big to be passed onto the stack.

subprogram : formal argument name : subprogram mismatch

The type of the formal argument to the subprogram was not the same as the ac-
tual argument.

Both the formal and the actual argument must be subroutines or functions.

name : formal argument name : not subprogram

The actual argument to the subprogram was a subprogram. but the formal argu-
ment was not a subprogram.

assumed-size array asray : cannot pass by value

An assumed-size array can only be passed by reference.

name : nonconstant CHARACTER length : cannot pass by value

If a substring is used when passing a CHARACTER#*(1) or CHARACTER:(+) ar-
gument to a formal argument declured with the VALUE attribute, then the lower
and upper substring values must be constant. Otherwise, the length cannot be
determined.

subprogram : too few actual arguments

The number of actual and formal arguments for the given subprogram did not
match.

This practice is legal only when the C and VARYING attributes are specified for
the subprogram.

subprogram : too many actual arguments

The number of actual and formal arguments tor the given subprogram did not
match.

This practice is legal only when the C and VARYING attributes are specified for
the subprogram.
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F2653
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F2703

F2704

F2705
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formal argument <nane> : cannot be SAVE or AUTOMATIC

A formal argument cannot appear in either a SAVE or AUTOMATIC statement.
name : array expression: cannot be adjustable-size array

An adjustable-size array may not appear in an array expression.

name : array expression: argument does not conform

The array name is not the same size as other arrays in the expression.

name : array expression: cannot be assumed-size array

An assumed-size array may not appear in an array expression.

<name> : array expression : cannot be allocatable array

An allocatable array name cannot appear in an array expression, since its bounds
are not known at compile time.

iooption : array subscript missing

In this context, the array in the specified 1/O option cannot appear without
subscripts.

iooption : not rype

The specified I/O option required an item of a different type. For example, the
REC=rec option requires an integer expression.

iooption : not a variable or array element

The specified I/O option required a variable or an array element, as opposed to
an arbitrary expression.

label number : not between 1 and 99999

Statement labels are restricted to the range 1-99,999; they must be one to five
digits, not all of which are 0.

UNIT= = illegal for this statement

The asterisk (+) unit specifier (console unit) cannot be specified for this I/O
statement.

Use the asterisk () unit specifier only with READ, WRITE, or INQUIRE state-
ments. For INQUIRE statements, the asterisk (*) unit specifier is allowed only
when the /4Ns compiler option is used (or the SNOTSTRICT metacommand is in
etfect).
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F2707

F2708

F2709

F2710

F2711

F2712

F2713

F2714
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illegal unit specifier

The unit specifier in a UNIT= option was not an integer expression, asterisk (),
character variable, array element, array, or substring.

A noncharacter array is a legal unit specifier if the /4Ns compiler option is used
in compiling (or the $NOTSTRICT metacommand is in effect).

illegal format specifier

The format specifier in a FMT= option was not a statement label, integer varia-
ble, character expression, character array, noncharacter array, or asterisk ().

HUGE format illegal

An array declared with a HUGE attribute that appeared in a $LARGE metacom-
mand, or that spanned more than one segment, was used as a format specifier.

UNIT=# : unformatted I/O illegal

The keyboard or terminal is opened for sequential formatted 1/0 only.

FAR format illegal in medium model

Data allocated with the FAR attribute were used as a format specifier in a
medium-model program.

iooption : appears twice
The specified 1/O option was used more than once in the same /O statement.
END= (or ERR=): illegal statement label

An integer number in the range 1 to 99,999 must be specitied for statement
labels following the ERR= and END= input/output options. (Compile-time error.)

1/0 option number : <keyword=> missing
The I/O option at position number in the option list appeared without a keyword.

An 1/O option without a keyword must not appear past the second position in the
option list. Also, only UNIT= and FMT= options can appear without a keyword.
If the UNIT= option appears without a keyword, it must be the first option in the
option list. I the FMT= option appears without a keyword. it must follow a
UNIT= option without a keyword.

For example,

OPEN (2, "F.DOT")
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F2717
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F2720

F2721

F2722

F2723

F2724
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Compiler Compilation Error Message

(continued)

would produce the message

I/0. option 2: <keyword=> missing

because the FILE= option is missing in the second option.
iooption : option illegal for this statement

The given I/O option could not be used with this I/O statement.
INQUIRE : either UNIT= or FILE= needed

The INQUIRE statement must have either a UNIT= option or a FILE= option, but
not both.

UNIT= missing

This 1/O statement lacked a UNIT= option.

illegal /0O formatting for internal unit

Internal units do not allow the use of unformatted or list-directed 1/O.

A format specifier other than asterisk (*) must be used.

REC:= illegal for internal unit

Direct-access 1/O is illegal for internal units.

FORMAT : label missing

A FORMAT statement lacked a statement label in the range 1 to 99,999.
no ASSIGN statements for FMT=<integer variable>

The current format specifier had no corresponding ASSIGN statement to set the
integer variable to a valid FORMAT statement label.

UNIT=: not between -32767 and 32767
An external unit number was out of range.
iooption : unrecognized value in option

An invalid or misspelled value was used with the given 1/O option. For example,
ACCESS="DIREKT' and ACCESS='RANDOM' are bothillegal.

RECL= required to open direct-access file

When opening a file for direct access, the RECL= option is required.
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F2725

F2726

F2727

F2728

F2729

F2730

F2731

F2732

Compiler Compilation Error Message

illegal input list item

An input list item was not a variable, array, array element, or substring.
iooption : * illegal with this option

The asterisk (*) unit specifier (console unit) cannot be used with the given [/O
control specifier.

array : assumed-size array illegal here

An assumed-size array cannot be used in this context.

attributes are non-standard

Specifying attributes is nonstandard (-4Ys or $STRICT has been specified).
FAR or HUGE V/O item illegal in medium model

Data items having the FAR or HUGE attribute cannot be used in 1/O statements
in medium-model programs.

name : cannot modify active DO variable

A DO variable cannot be modified within its range. For example, the following
program fragments cause this error:

bo 100 I = 1,10

OPEN (33, IOSTAT = 1)
100 CONTINUE
READ (%,+) (I, I = 1,10)

iooption : noncharacter array nonstandard

If the /4Ys compiler option is used in compiling (or the $STRICT metacommand
is in effect), standard forms of the language must be used. Tn these cases, only
character variables, arrays, array elements, and substrings are legal as 1/O
specifiers.

stmt : nonstandard statement

(IMPLICIT NONE, INCLUDE, SELECT, END DO, DO WHILE, NAMELIST,
TYPE, END TYPE. TYPE ( ), etc.) The statement is non-standard and $STRICT
has been specified. ALLOCATE, DEALLOCATE TYPE, and INTERFACE are
also nonstandard features.
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F2734

F2735

F2736
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F2738

F2739

F2740

F2741

F2742
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Compiler Compilation Error Message

iooption : option nonstandard

The specified I/O option is not part of standard FORTRAN 77; it cannot be
given if the /4Y's compiler option is used (or the $STRICT metacommand is in
effect).

END-=: illegal when REC= present
In READ statements, the REC= and END= options cannot both be present.
REC=: illegal when FMT= *

In READ and WRITE statements, the REC= option is illegal if list-directed I/O is
in use.

LOCKING : nonstandard

If the /4Y's compiler option is used (or the $STRICT metacommand is in effect),
the LOCKING statement is prohibited.

iooption : lowercase in string nonstandard

If the /4Y's compiler option is used (or the $STRICT metacommand is in effect),
the value of the specified 1/O option must be given in uppercase. For example,
ACCESS="DIRECT"' is legalin this case,but ACCESS='direct' isnot.

name : HUGE internal units illegal

An array used as an internal unit cannot be declared with the HUGE attribute or
used in a SLARGE metacommand. The array cannot be larger than one segment.

name : record length too large for internal unit

For a noncharacter array used as an internal unit, the element size multiplied by
the element count (that is, the record length of the internal file) was too large.

RECL=: out of range

The value of the RECL= option was less than or equal to 0 or exceeded the maxi-
mum legal value.

ACCESS= : nonstandard option value
This option is not allowed for file access.
format specification illegal when namelist specified

The NML= and FMT=specifiers are mutually exclusive.
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F2743

F2744

F2745

F2800

F2801

F2803

F2804

F2805

F2806

F2807

Compiler Compilation Error Message

name : NML= : not a namelist group name

The name specified by the NML= spec was not declared in a NAMELIST
statement.

NML-= : namelist group name missing

The NML= spec requires a name as an argument.

name : ilo of entire structures illegal

Only structure variable elements can be written to or read from files using for-
matted 1/O.

name : CHARACTER#(*) type illegal

An item was declared with CHARACTERs#(*) type, but it was not in the formal-
argument list in the current subprogram.

no ASSIGN statements for assigned GOTO (or FMT=)

The program unit had no ASSIGN statements for use with an assigned GOTO
statement or assigned FMT= specifier.

name : ASSIGN : variable not INTEGER

Only variables of type INTEGER:=n or INTEGER are legal in ASSIGN
statements.

name : ASSIGN : too many INTEGER#*1 variables

Only the first 127 ASSIGN statements may use variables of type INTEGER#1 in
a subprogram. This is caused by the storage limitations of INTEGER=*1 items.

label number : redefined in program unit
The specified label appeared earlier in the subprogram.

Labels may not be defined more than once within a single subprogram unit. This
error may also occur if a DO loop references a previously defined label.

DO-loop variable : not a variable
A DO-loop variable was a symbolic constant, not an actuaal variable.
name : illegal use of active DO-loop variable

It is illegal to use an active DO-loop variable as another DO-loop variable in a
nested DO statement. Values cannot be assigned to DO-loop variables within DO
loops.
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Compiler Compilation Error Message

DO-loop variable not INTEGER or REAL

Only variables of type INTEGER##n and REALx*n are legal as DO-loop variables.
DO-loop expression not INTEGER or REAL

Only expressions of type INTEGER#n and REAL#*n are legal as DO-loop bounds.
zero illegal as increment

Only nonzero increments are legal as DO-loop increments. Otherwise, the loop
would never exit.

IF or ELSEIF missing

No IF or ELSEIF statement matching an ELSE or ELSEIF statement appeared in
the program.

ENDIF missing

Not all IF ENDIF blocks were exited before an END statement appeared.
DO-loop label number : not seen

Not all DO loops were exited before an END statement appeared.

IF, ELSEIF, or ELSE missing

No IF, ELSEIF, or ELSE statement matching an ENDIF statement appeared in
the program.

assigned GOTO variable not INTEGER

Only items of type INTEGER=*n and INTEGER are legal for assigned GOTOQ
variables.

computed GOTO variable not INTEGER

Only items of type INTEGER#n and INTEGER are legal for computed GOTO
variables.

expression type not LOGICAL

Expression types for logical or block IF statements must be of type
LOGICAL{*n].

expression type not INTEGER or REAL

Expression types for arithmetic IF statements must be of type INTEGER[+#] or
REAL[*n].
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F2819

F2820

F2821

F2822

F2823

F2824

F2825

F2826

F2827

F2828

F2829

Compiler Compilation Error Message

illegal statement after logical IF

Only single-line statements can follow logical IF statements. All executable
statements except DO, ELSE, ELSEIF, END, ENDIF, block IF, and logical IF
can follow a logical IF statement.

block label number : must not be referenced
Labels that appear on ELSE and ELSEIF statements cannot be referenced.
label number : previously used as executable label

The specified label, previously referenced as an executable label, was used as a
label for a FORMAT statement or specification statement.

label number @ previously used as FORMAT label

The specified label, previously referenced as a label for a FORMAT statement,
was used as an executable label or a label for a specification statement.

DO-loop label number : out of order

The specified termination label for a DO statement was out of order. DO-loop
labels may have becn reversed.

assigned and unconditional GOTO illegal here

Assigned and unconditional GOTO statements cannot terminate DO loops.
block and arithmetic IF illegal here

Block and arithmetic IF statements cannot terminate a DO loop.
statement illegal as DO-loop termination

An ELSE, ELSEIF, END, ENDIF, FORMAT, RETURN, or STOP statement can-
not be used to terminate a DO loop.

STOP (or PAUSE) : maximum of 3 digits

The STOP and PAUSE statements allow only numeric values between 0 and
99,999, inclusive.

ASSIGN target not an INTEGER variable
Only variables of typc INTEGER are allowed as targets in ASSIGN statcments.
STOP (or PAUSE) : illegal expression

Only integers or character constants are legal in STOP and PAUSE statements.
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END missing

An END statement did not appear as the last statement in the module.
label number : must not be referenced

The specified label appeared on a specification or DATA statement.
statement illegal in INTERFACE

Only specification statements are legal in INTERFACE statements.
RETURN : integer or character expression required

If the /4Ys compiler option is used for compiling (or the $STRICT metacom-
mand is in effect), only integer or character expressions can follow the RETURN
statement.

name : alternate RETURN missing

An alternate RETURN statement was given in the specified subprogram when
none was given in the subprogram declaration.

statement out of order or END missing

A specification statement was embedded in execution statements, another state-
ment appeared out of the legal statement sequence, or an END statement did not
terminate a previous subprogram.

statement out of order

A statement appeared out of the legal order of statements in the program. For ex-
ample, a specification statement may have appeared with execution statements.

label number : undefined
The specified label, which was referenced in a subprogram, was not defined.
statement illegal in BLOCK DATA

Only type-specification and DATA statements are legal in BLOCK DATA
subprograms.

only variables allowed in assigned GOTO statements
Only variables are allowed in assigned GOTO statements.

name : assumed-size array : not reference argument

Assumed-size arrays must be passed by reference. They cannot be local entitics
to the subprogram.
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F2841

F2842

F2843

F2844

F2845

F2846

F2847

F2860

F2861

F2862

F2863

Compiler Compilation Error Message

name : adjustable-size array : not reference argument

Adjustable-size arrays must be passed by reference. They cannot be local entities
to a subprogram.

too many assigned GOTO statements

Only 255 assigned GOTO slatements are allowed in a subprogram. (Compile-
time error.)

statement illegal with INTERFACE TO

An interface must refer to a subroutine or function. The INTERFACE TO state-
ment may not be used to declare calls to subprograms. For more information, see
the entry for the INTERFACE TO statement in Section 4.2, **Statement
Directory.”

no matching DO loop

An EXIT. CYCLE, or END DO was seen without a matching DO loop.
END SELECT missing

A SELECT construct was not closed by the end of the subprogram.
DO-LOOP ENDDO : not seen

A DO loop without a label was not closed by the end of the subprogram.
statement illegal in STRUCTURE declaration

Only STRUCTURE statements are allowed in a STRUCTURE declaration.
expression must be integer, character, or logical

SELECT CASE expressions must be integer, CHARACTER=1, or logical.
no matching SELECT CASE statement

An END SELECT statement was seen without a previous SELECT CASE
statement.

only one CASE DEFAULT allowed
No more than one CASE DEFAULT can appear in a SELECT CASE statement.

CASE values must be constant expressions

A CASE value cannot be a variable or an expression that contains variables.
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Number Compiler Compilation Error Message
F2864 CASE value type does not match SELECT CASE expression type
A CASE value type and SELECT CASE expression data types must match.
F2865 overlapping case values
A given value must match only one CASE.
F2866 The CASE statement must follow a SELECT CASE statement
A CASE statement appeared without a previous SELECT CASE statement.

F2867 LOGICAL case value ranges illegal
A logical case value must not be expressed as a range.
F2868 SELECT CASE : character expression must be of length 1
Only CHARACTER=#1 character expressions are allowed.
F2869 lower value exceeds upper value in case value range

The value to the left of the colon must be less than the value to the right of the
colon.

F2870 name : element is an array

A field which is an array of structures is not being indexed.

F2901 -412 or -414 expected

Only 2- and 4-byte default integer and logical values are supported.

F2902 -4Y and -4N : both options used for argument

The $D066 or SFREEFORM metacommand was specified in both the /4Y and
the /4N compiler options.

F2993 separator expected in format

When the /4Ys compiler option is used (or the $STRICT metacommand is in ef-
fect), a comma (,), colon (2), right parenthesis (), or slash (/) is expected to sep-
arate items in a format except in the following cases:

I. Between a P edit descriptor and an immediately following F. D, E, or G edit
descriptor
2. Before or after a slash (/) edit descriptor

3. Before or after a colon (:) edit descriptor
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F2994

F2995

F2999

Compiler Compilation Error Message

\or $ : nonstandard edit descriptor in format

The \ and $ edit descriptors are not part of standard FORTRAN 77 but are exten-
stons to the language. This error occurs only if the /4Ys compiler option is used
(or if the $STRICT metacommand is in effect).

Z : nonstandard edit descriptor in format

The Z edit descriptor is not part of standard FORTRAN 77 but is an extension to
the language. This error occurs only if the /4Ys compiler option is used (or if the
$STRICT metacommand is in effect).

Hollerith illegal with CHARACTER in relationals

Hollerith constants cannot be mixed with character variables or constants in re-
lational equations. For example, if 3HYES is a Hollerith constant and STR is a
CHARACTER®*N variable, then the line

3HYES .LT. STR ! Error!
is illegal.

Replace the Hollerith with a CHARACTER literal (' YES® in the example above).

D.2.3 Recoverable Error Messages

Number

F3606

F3607

The messages listed below indicate potential problems but do not hinder compi-
lation and linking. The /W compiler option has no effect on the output of these
messages.

Compiler Recoverable Error Message

subprogram : formal argument name : type mismatch

The type of a formal argument was different from the type of the actual argu-
ment used in the subprogram call.

subprogram : formal argument name : length mismatch

The length of a formal argument was different from the length of the actual argu-
ment used in the subprogram call.
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D.2.4 Warning Error Messages

The messages listed below indicate potential problems but do not hinder compi-
lation and linking.

Number Compiler Warning Error Message

F4000 UNKNOWN WARNING
Contact Microsoft Technical Support

An unknown warning has occurred.

Please report this condition to Microsoft Corporation using the Software Prob-
lem Report form at the back of this manual.

F4001 colon expected following ALIAS
An ALIAS attribute had the wrong form.
The correct form for ALIAS is the following:
ALYAS:string

F4002 $DEBUG:’<debug-list>’ illegal with SFREEFORM

This form of the $DEBUG metacommand was used when the $FREEFORM
metacommand was in effect.

F4003 $DECMATH not supported

The $DECMATH metacommand is not supported in this version of FORTRAN.
F4006 metacommand already set

A metacommand that may appear only once was reset.
F4007 metacommand must come before all FORTRAN statements

This metacommand must appear before all FORTRAN statements.
F4008 characters following metacommand ignored

Any characters that follow a fully processed metacommand are ignored.
F4010 filename : error closing file

A system error occurred while the specified source file was being closed.
F4011 empty escape sequence

A backslash (\) occurred at the end of a C string such as "abc\ '. It is replaced
by a zero.

The backslash should be removed.
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F4014

F4056

F4057

F4058

F4059

F4060

F4061

F4062

F4063

Compiler Warning Error Message

character : nonalphabetic character in $DEBUG ignored

A nonalphabetic character was included in the list for the $DEBUG
metacommand.

The characters a-7. or A-Z are the only legal characters. Case is ignored.

overflow in constant arithmetic

The result of an operation exceeded #7FFFFFFF.

overflow in constant multiplication

The result of an operation exceeded #7FFFFFFF.

address of frame variable taken, DS =SS

The program was compiled with the default data segment (DS) not equal to the
stack segment (SS), and the program tried to point to a frame variable with a
near pointer.

segment lost in conversion

The conversion of a far pointer (a full segmented address) to a near pointer (a
segmented offset) resulted in the loss of the segmented address.

conversion of long address to short address

The conversion of a long address (a 32-bit pointer) to a short address (a 16-bit
pointer) resulted in the loss of the segmented address.

long/short mismatch in argument : conversion supplied

Actual and formal arguments of a function differed in base type. The type of the
actual argument was converted to the type of the formal argument.

near/far mismatch in argument : conversion supplied

Actual and formal arguments of a function differed in pointer size. The size of
the actual argument was converted to the size of the formal argument.

name : function too large for post-optimizer

The compiler tried to optimize a function but ran out of memory while doing so.
It flagged the warning, skipped the optimization. and continued the compilation.

To avoid this problem, break the functions in the program into smaller functions.
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Number Compiler Warning Error Message

F4064 procedure too large, skipping optimization optimization and continuing

The compiler tried to perform the given type of optimization on a function but
ran out of memory while doing so. It flagged the warning, skipped the given part
of the optimization, and continued the compilation.

To avoid this problem, break the function into smaller functions.

F4065 recoverable heap overflow in post-optimizer - some optimizations may be
missed

The compiler tried to optimize a function but ran out of memory while doing so.
It flagged the warning, skipped the optimization, and continued the compilation.

To avoid this problem, break the function into smaller functions.

F4066 local symbol table overflow - some local symbols may be missing in listings

The compiler ran out of memory when it tried to collect the local symbols for
source listings. Not all of the symbols are listed.

F4072 insufficient memory to process debugging information

You specified the /Zi compiler option, but the compiler did not have enough
memory to store all of the required debugging information. (Compile-time
warning.)

F4186 string too long — truncated to 40 characters

A string of more than 40 characters was used in a $TITLE or $SUBTITLE meta-
command. The string is truncated to 40 characters.

F4201 ENTRY : formal argument name : ATTRIBUTE atrribute : mismatch

VALUE and REFERENCE attributes were mismatched in the declaration and use
of an ENTRY statement.

F4202 subprogram : formal argument name : never used

If a formal argument is never referenced, the compiler must assume a variable
was meant for this argument. In medium model, if a function is passed to the for-
mal argument, the wrong amount of storage may be allocated. This message is
suppressed by any previous compiler error message (F 2 XxXx).

F4303 name : language attributes illegal on formal arguments

A language attribute (C or PASCAL) was specified for a formal argument to the
current routine. It has no effect.



474 Microsoft FORTRAN Reference

Number

F4313

F4314

F4315

F4316

F4317

F4318

F4319

F4320

F4321

F4322

F4323

F4325

Compiler Warning Error Message

name : not previously declared

While the /4Yd compiler option was used (or the $DECLARE metacommand
was in effect), name was not declared in a type statement before it was used.

intrinsic : declared with wrong type

The specified name was declared with an incorrect type in an INTRINSIC state-
ment. The incorrect type is ignored, and the correct type is used.

name : attribute illegal with attributes specified in same list

The specified attribute contradicts an earlier attribute for the item in the same at-
tribute list.

name : attribute illegal with attributes specified in earlier list

The specified attribute contradicts an attribute in an earlier attribute list for
the item.

name : aitribute attribute repeated

The specified attribute was already used once in an earlier attribute list for the
item, and it should only have appeared in one attribute list.

name : attribute illegal on COMMON statements

The specified attribute is illegal on common-block declarations.
name : attribute illegal on formal arguments

The specified attribute cannot be used on formal arguments,
name : atiribute illegal on ENTRY statements

The specified attribute cannot be used on ENTRY statements.
name : attribute illegal on subprogram statements

The specified attribute cannot be used on SUBPROGRAM statements.
name : attribute illegal on variable declarations

The specified attribute cannot be used on variable declarations.
name : attribute illegal on type declarations

The specified attribute cannot be used on type declarations.
name : attribute illegal on NAMELIST declarations

Attributes are illegal on NAMELIST declarations.



Number

F4326

F4327

F4328

F4329

F4330

F4400

F4501

F4602
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Compiler Warning Error Message

name : EQUIVALENCE : nonconstant upper substring expression ignored

The upper substring expression in an EQUIVALENCE statement was not a con-
stant. Since the expression is not used in the addressing expression, it is ignored.

name : INTERFACE : not formal argument

A variable was declared that was not given in the formal-argument list to the sub-
program specified in the INTERFACE statement.

name : attribute illegal on STRUCTURE declarations

An illegal attribute was specified on a STRUCTURE declaration.

%fs : COMMON : size changed

This is a warning level message which is the same as F2323. F2323 now only oc-
curs if $STRICT (or -4Ys) is set. Otherwise, the warning occurs.

varname : NEAR/FAR/HUGE equivalence attribute conflict

A variable or array was declared with one attribute but equivalenced into a block
with a different attribute. For instance,

INTEGER A(100000)

INTEGER B{NEAR] (5)

EQUIVALENCE (A (1), B(1l)) ! Error
END

A has an implicit attribute of HUGE because of its size. 8 is explicitly declared
as NEAR, however, causing an attribute conflict when the line

EQUIVALENCE (A (1), B(1)) ! Error
tries to make A and B equivalent.
DATA : more constants than names
Extra constants appearing in a constant list of a DATA statement were ignored.
array : subscript number out of range

The /4Yb compiler option was used in compiling (or the $DEBUG metacom-
mand was in effect), and an array passed as an argument had a bound out of
range. (This practice is legal for formal arguments because it is common in
FORTRAN to declare the last bound to be 1.)

name : alternate RETURN statement missing

The subprogram declaration where the specified name appeared had no alternate
RETURN statement.
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F4605

F4608

F4801

F4802

F4803

F4901

4902

F4903

F4980

F4981

Compiler Warning Error Message

name : FAR formal argument name : passed HUGE array

An array declared with a HUGE attribute was passed to a formal argument de-
clared with a FAR attribute.

name : formal argument name : passed FAR/HUGE
A variable which was declared NEAR 1is being passced FAR.
label number : used across blocks

An executable statement label was referenced across a statement block. This sit-
uation may arise in the following cases:

m  When a GOTO statement uses a statement label in a different arm of an
IF.. ELSE.. ENDIF statement

m  When the program jumps into a DO loop
no assigned GOTO or FMT= for ASSIGN statement

An ASSIGN statement was used to assign a label to a variable in the subprogram,
but the variable was not used.

nanie : FUNCTION : return variable not set

A return variable specified in a FUNCTION statement was not set at least once
in the function.

-4Y and -4N : both options used; -4Y assumed

The $DEBUG, $DECLARE, $LIST, $STRICT, or §TRUNCATE metacommand
was specified with both the /4Y and /4N compiler options. For example,
$DEBUG was specified using both a /4Yb option and a /4Nb option.

-Wnumber : illegal warning level ignored

This is an internal check. Microsoft FORTRAN supports only warning levels 0
and I.

-Zpnumber : illegal pack value ignored

Only the structure packing values 1, 2, and 4 are valid.
integer expected in format

An edit descriptor lacked a required integer value.

initial left parenthesis expected in format

A format did not start with a left parenthesis ( ( ).
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F4982

F4983

F4984

F4985

F4986

F4987

F4988

F4989

F4990
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Compiler Warning Error Message

positive integer expected in format
An unexpected negative or 0 value was used in a format.

Negative integer values can appear only with the P edit descriptor. Integer
values of 0 can appear only in the 4 and m fields of numeric edit descriptors.

repeat count on nonrepeatable descriptor

One or more BN, BZ, S, SP, SS, T, TL, TR, /, \, $, :, or apostrophe (*) edit descrip-
tors had repeat counts associated with them.

integer expected preceding H, X, or P edit descriptor
An integer did not precede a (nonrepeatable) H, X, or P edit descriptor.

The correct formats for these edit descriptors are nH, nX, and AP, respectively,
where # is a positive integer and £ is an optionally signed integer.

N or Z expected after B in format
An illegal edit descriptor beginning with “B” was used.

The only valid edit descriptors beginning with “B” are BN and BZ, used to
specify the interpretation of blanks as nulls or zeros, respectively.

format nesting limit exceeded

More than 16 sets of parentheses were nested inside the main level of
parentheses in a format.

*.” : expected in format

A period did not appear between the w and d fields of a D, E, F, or G edit
descriptor.

unexpected end of format
An incomplete format was used.

Improperly matched parentheses, an unfinished Hollerith (H) descriptor, or
another incomplete descriptor specification can cause this error.

’character’ : unexpected character in format

A character that cannot be interpreted as a valid edit descriptor was used in a
format.

M field exceeds W field in I edit descriptor

The length of the m field specified in an I edit descriptor exceeded the length of
the w field.
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Number
F4997

F4998

F4999

Compiler Warning Error Message

CHARACTERx(x) in multithread-thread may not work

Characters(x) arguments and functions may not work when linked with the
multithread-thread FORTR AN run-time library.

name : variable used but not defined
A variable was used in the subprogram but never given a value.
name : variable declared but not used

A variable was declared, but never referenced anywhere else in the subprogram.
(This is one of only two warnings shut off by -W2.)

D.3 Run-Time Error Messages

Run-time error messages fall into two categories:

1. Error messages generated by the run-time library to notify you of serious er-
rors. These messages are listed and described in Section D.3.1.

]

Floating-point exceptions generated by the 8087/80287 hardware or the emu-
lator. These exceptions are listed and described in Section D.3.2, “Other Run-
Time Error Messages.”

D.3.1 Run-Time-Library Error Messages

The following messages may appear at run time when your program has serious
errors. Run-time error-message numbers range from F6000 to F6999.

A run-time error message takes the following general form:

[[sourcefile (line) :)| run-time error Fénrnn : operation| | (filename)1]
- messagefext

The sourcefile ( 17ne) information appears only when the $SDEBUG metacom-
mand is in effect.

For operation, one of the following may appear: ALLOCATE. BACKSPACE,
BEGINTHREAD, CLOSE, DEALLOCATE, ENDFILE, EOF, INQUIRE,
LOCKING, OPEN, READ, REWIND, WRITE, or SDEBUG.

The filename of the file affected by operution is shown except when operation is
$DEBUG.

The messagetext follows on the next line.
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Number Run-Time Error Message

F6096 array subscript expression out of range

An expression used to index an array was smaller than the lower dimension
bound or larger than the upper dimension bound. This message appears only if
the /4Yb option is used in compiling (or the $DEBUG metacommand is in effect).

F6097 CHARACTER substring expression out of range

An expression used to index a character substring was illegal. This message ap-
pears only if the /4YDb option is used in compiling (or the $DEBUG metacom-
mand is in effect).

F6098 label not found in assigned GOTO list

The label assigned to the integer-variable name was not specified in the label list
of the assigned GOTO statement. This message appears only if the /4Yb option
is used in compiling (or the $DEBUG metacommand is in effect).

F6099 INTEGER overflow

This error occurs whenever integer arithmetic results in overflow, or when as-
signment to an integer is out of range. This message appears only if the /4Yb op-
tion is used in compiling (or the $DEBUG metacommand is in effect).

F6100 INTEGER overflow on input
An INTEGER#n item exceeded the legal size limits.

An INTEGER«1 item must be in the range —127 to 127. An INTEGER#2 item
must be in the range —32,767 to 32,767. An INTEGER#4 item must be in the
range ~2,147,483.647 t0 2,147,483.,647.

Fo101 invalid INTEGER

Either an illegal character appeared as part of an integer, or a numeric character
larger than the radix was used in an alternate radix specifier.

F6102 REAL indefinite (uninitialized or previous error)

An illegal argument was specified for an intrinsic function (for example,
SQRT(-1) or ASIN(2)). This error message does not always appear where
the mistake was originally madec. It may appear if the invalid value is used later
in the program.

F6103 invalid REAL

An illegal character appeared as part of a real number.
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Number

F6104

F6200

F6201

F6202

F6203

F6204

F6205

F6206

Run-Time Error Message

REAL math overflow

A real value was too large. Floating-point overflows in either direct or emulated
mode generate NAN (Not-A-Number) exceptions, which appear in the output
ficld as asterisks (*) or the letters NAN.

formatted I/O not consistent with OPEN options

The program tried to perform formatted I/O on a unit opened with
FORM="UNFORMATTED’ or FORM="BINARY".

list-directed I/O not consistent with OPEN options

The program tried to perform list-directed 1/O on a file that was not opened with
FORM="FORMATTED’ and ACCESS="SEQUENTIAL".

terminal I[/O not consistent with OPEN options

The ACCESS="SEQUENTIAL" option and either the FORM="FORMATTED’ or
the FORM="BINARY’ option were not included in the OPEN statement for a
special device name such as CON, LPT1, or PRN. These options are required be-
cause special device names are connected to devices that do not support direct
access.

When a unit is connected to a terminal device, an OPEN statement that has the
options FORM="FORMATTED’ and ACCESS="SEQUENTIAL?’ results in car-
riage control. If the FORM="BINARY’ and ACCESS="SEQUENTIAL’ options ap-
pear in an OPEN statement, binary data transfer takes place.

direct I/0 not consistent with OPEN options

A REC= option was included in a statement that transferred data to a file that
was opened with the ACCESS="SEQUENTIAL’ option.

unformatted I/0 not consistent with OPEN options

If a file is opened with FORM="FORMATTED". unformatted or binary data trans-
fer is prohibited.

A edit descriptor expected for CHARACTER

The A edit descriptor was not specified when a character data item was read or
written using formatted 1/O.

E, F, D, or G edit descriptor expected for REAL

The E, F, D, or G edit descriptor was not specified when a real data item was
read or written using formatted 1/O.
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F6208

F6209

F6210

F6211

F6212

F6213

Fo6214
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Run-Time Error Message

I edit descriptor expected for INTEGER

The I edit descriptor was not specified when an integer data item was read or
written using formatted 1/O.

L edit descriptor expected for LOGICAL

The L edit descriptor was not specified when a logical data item was read or writ-
ten using formatted 1/O.

file already open : parameter mismatch

An OPEN statement specified a connection between a unit and a file name that
was already in effect. In this case, only the BLANK= option can have a different
setting.

namelist I/O not consistent with OPEN options

The program tried to perform namelist I/O on a file that was not opened with
FORM="FORMATTED’ and ACCESS="SEQUENTIAL’.

IOFOCLUS illegal with non-window unit

The IOFOCUS parameter can only be used with a unit opened as a window
(opened with FILE = USER’ and linked with the QuickWin library). Either open
the specified unit as a window, or remove the IOFOCUS parameter from the
OPEN statement.

IOFOCUS illegal without QuickWin

Specifying the IOFOCUS parameter requires that you link the program with the
QuickWin library.

Relink the program with the QuickWin library.
TITLE illegal with non-window unit.

A title can only be specified for units opened as windows (opened with
FILE = *USER’ and iinked with the QuickWin library). Either reopen the
specified unit as a window, or remove the TITLE parameter from the OPEN
statement.

TITLE illegal without QuickWin

Specifying the TITLE paranieter requires that you link the program with the
QuickWin library.

Relink the program with the QuickWin library.
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Number
F6300

F6301

F6302

F6303

F6304

F6305

F6306

F6307

Run-Time Error Message

KEEP illegal for scratch file

STATUS="KEEP’ was specified for a scratch file; this is illegal because scratch
files are automatically deleted at program termination.

SCRATCH illegal for named file

STATUS="SCRATCH’ should not be used in an OPEN statement that includes a
file name.

multiple radix specifiers

More than one alternate radix for numeric I/O was specified.
illegal radix specifier

A radix specifier was not between 2 and 36, inclusive.
illegal STATUS value

An illegal value was used with the STATUS= option.

STATUS= accepts the following values:

1. "KEEP’ or 'DELETE’ when used with CLOSE statements

2. OLD’, 'NEW’, 'SCRATCH?, or 'UNKNOWN? when used with OPEN
statements

illegal MODE value

An illegal value was used with the MODE= option.

MODE-= accepts the values "READ’, "WRITE’, or 'READWRITE".
illegal ACCESS value

An illegal value was used with the ACCESS= option.

ACCESS= accepts the values *SEQUENTIAL’ and 'DIRECT".
illegal BLANK value

An illegal value was used with the BLANK= option.

BLANK-= accepts the values 'NULL' and *ZERO’.
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F6308

F6309

F6310

F6311

F6312

F6313

F6314

F6315

F6316
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Run-Time Error Message

illegal FORM value
An illegal value was used with the FORM= option.

FORM-= accepts the following values: 'FORMATTED’, "UNFORMATTED’, and
BINARY’.

illegal SHARE value
An illegal value was used with the SHARE= option.

SHARE-= accepts the values *COMPAT’, 'DENYRW’, 'DENYWR’, "DENYRD’,
and "DENYNONE’,

illegal LOCKMODE value
An illegal value was used with the LOCKMODE-= option.

LOCKMODE-= accepts the values 'LOCK’, "NBLCK’, '"NBRLCK”’, '"RLCK’, and
*'UNLCK’.

illegal record number
An invalid number was specified as the record number for a direct-access file.

The first valid record number for direct-access files is 1.

no unit number associated with *

In an INQUIRE statement, the NUMBER= option was specified for the file as-
sociated with * (console).

illegal RECORDS value

The RECORDS= option in a LOCKING statement specified a negative number.
illegal unit number

An illegal unit number was specified.

Legal unit numbers can range from -32,767 to 32,767, inclusive.

illegal RECL value

A negative or zero record length was specified for a direct file.

The smallest valid record length for direct files is 1.

array already allocated

The program attempted to reallocate an already allocated array.
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Number

F6317

F6318

F6319

F6400

F6401

F6402

F6403

F6404

F6405

Run-Time Error Message

array size zero or negative

The size specified for an array in an ALLOCATE statement must be greater
than zero.

non-HUGE array exceeds 64K

The memory space required for an array in an ALLOCATE statement exceeds
64K, but the HUGE attribute was not specified.

array not allocated
The program attempted to DEALLOCATE an array that was never allocated.
BACKSPACE illegal on terminal device

A BACKSPACE statement specified a unit connected to a terminal device such
as a terminal or printer.

EOF illegal on terminal device

An EOF intrinsic function specified a unit connected to a terminal device such as
a terminal or printer.

ENDFILE illegal on terminal device

An ENDFILE statement specified a unit connected to a terminal device such as a
terminal or printer.

REWIND illegal on terminal device

A REWIND statement specified a unit connected to a terminal device such as a
terminal or printer.

DELETE illegal for read-only file
A CLOSE statement specified STATUS="DELETE"’ for a read-only file.

external I/O illegal beyond end of file

The program tried to access a file after executing an ENDFILE statement or after
it encountered the end-of-file record during a read operation.

A BACKSPACE, REWIND, or OPEN statement must be used to reposition the
file before execution of any I/O statement that transfers data.
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Fe6406

F6407

F6408

F6409

F6410

F6411

F6412

F6413
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Run-Time Error Message

truncation error : file closed

This is a transient error. While the file was being truncated, it was temporarily
closed.

After a few minutes, the file should be run again. If this error message reappears,
the file should be checked for characteristics, such as locking or permissions,
that would prevent it from being accessed.

terminal buffer overflow

More than 131 characters were input to a record of a unit connected to the termi-
nal (keyboard). Note that the operating system may impose additional limits on
the number of characters that can be input to the terminal in a single record.

comma delimiter disabled after left repositioning

A comma could not be used as a field delimiter. This is because the use of com-
mas as input field delimiters is disabled if left tabbing leaves the file positioned
in a previous buffer.

LOCKING illegal on sequential file

A LOCKING statement specified a unit that was not opened with
ACCESS="DIRECT".

file already locked or unlocked

The program tried to lock a file that was already locked or tried to unlock a file
that was already unlocked.

file deadlocked

A LOCKING statement that included the *LOCK’ or ’'RLCK value tried to lock
a file, but the file could not be locked after 10 attempts.

SHARE not installed

The SHARE.COM or SHARE.EXE file must be installed on your system before
you can use the LOCKING statement, or the SHARE= option in an OPEN
statement.

file already connected to a different unit
The program tried to connect an already connected file to a new unit.

A file can be connected to only one unit at a time.
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Number

F6414

F6415

Fod416

F6417

F6418

F6419

F6420

F6421

Run-Time Error Message

access not allowed

This error is caused by one of the following occurrences:

a The file name specified in an OPEN statement was a directory.
m  An OPEN statement tried to open a read-only file for writing.

m The file’s sharing mode does not allow the specified operations (DOS Ver-
sions 3.0 and later only).

file already exists

An OPEN statement specified STATUS="NEW’ for a file that already exists.

file not found

An OPEN statement specified STATUS="OLD" for a file that does not exist.

too many open files

The program exceeded the system limit on the number of open files allowed at
one time.

To fix this problem, change the FILES= command in the CONFIG.SYS file.

too many units connected
The program exceeded the limit on the number of open files per program.

Close any unnecessary files. See the FILES= command in the Microsoft
MS-DOS User's Guide and User’ s Reference for more information.

illegal structure for unformatted file

The file was opened with FORM="UNFORMATTED’ and
ACCESS="SEQUENTIAL’, but its internal physical-record structure was
incorrect or inconsistent.

unknown unit number

A statement such as BACKSPACE or ENDFILE specified a file that had not yet
been opened. (The READ and WRITE statements do not cause this problem
since, instead of generating this error, they prompt you for a file if the file has
not been opened yet.)

file read-only or locked against writing

The program tried to transfer data to a file that was opened in read-only mode or
locked against writing.
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F6422

F6423

Fo424

F6425

F6500

F6501

F6502

F6503
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Run-Time Error Message

no space left on device

The program tried to transfer data to a file residing on a device that was out of
storage space.

too many threads

The program attempted to execute more threads than the FORTRAN run-time
system can handle.

invalid argument

The system could not begin a thread of execution because an argument to the
BEGINTHREAD routine is incorrect. This usually occurs when the stack argu-
ment does not start on a word boundary (even address), or the stack size argu-
ment is odd or zero, or the stack crosses a segment boundary.

BACKSPACE illegal for SEQUENTIAL WRITE-ONLY files

The BACKSPACE statement is not allowed in files opened with
STATUS = WRITE (write-only status) since BACKSPACE requires reading
the previous record in the file to provide positioning.

Resolve the problem by giving the file read access or by avoiding the
BACKSPACE statement. Note that the REWIND statement is valid for files
opened as write-only.

file not open for reading or file locked

The program tried to read from a file that was not opened for reading or was
locked.

end of file encountered

The program tried to read more data than the file contains.

positive integer expected in repeat field

When the r#c¢ form is used in list-directed input, the r must be a positive integer.

multiple repeat field

In list-directed input of the form r#c, an extra repeat field was used. For example,
READ (%, *) I,J,K

with input 2*1 3 returns this error. The 2x1 means send two values, each 1;
the *3 is an error.



488 Microsoft FORTRAN Reference

Number

F6504

F6505

F6506

F6507

F6508

F6509

F6510

F6511

F6512

Run-Time Error Message

invalid number in input

Some of the values in a list-directed input record were not numeric. The follow-
ing example would cause this error:

123abc

invalid string in input

A string item was not enclosed in single quotation marks.
comma missing in COMPLEX input

When using list-directed input, the real and imaginary components of a complex
number were not separated by a comma.

T or F expected in LOGICAL read
The wrong format was used for the input field for logical data.

The input field for logical data consists of optional blanks, followed by an op-
tional decimal point, followed by a T for true or F for false. The T or F may be
followed by additional characters in the field, so that .TRUE. and .FALSE. are ac-
ceptable input forms.

too many bytes read from unformatted record

The program tried to read more data from an unformatted file than the current re-
cord contained. If the program was reading from an unformatted direct file, it
tried to read more than the fixed record length as specified by the RECL= option.
If the program was reading from an unformatted sequential file, it tried to read
more data than was written to the record.

H or apostrophe edit descriptor illegal on input

Hollerith (H) or apostrophe edit descriptors were encountered in a format used
by a READ statement.

illegal character in hexadecimal input

The input field contained a character that was not hexadecimal.
Legal hexadecimal characters are 0-9 and A-F.

variable name not found

A name encountered on input from a namelist record is not declared in the corre-
sponding NAMELIST statement.

invalid NAMELIST input format

The input record is not in the correct form for namelist input.
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Number Run-Time Error Message

F6513 wrong number of array dimensions

In namelist input, an array name was qualified with a different number of sub-
scripts than its declaration, or a non-array name was qualified.

F6514 array subscript exceeds allocated area

A subscript was specified in namelist input which exceeded the declared dimen-
sions of the array.

F6515 invalid subrange in namelist input

A character item in namelist input was qualified with a subrange that did not
meet the requirement that 1 <= el <= e2 <= len (where ’len’ is the length of the
character item, ’el” is the leftmost position of the substring, and ’e2’ is the right-
most position of the substring).

F6516 substring range specified on non-CHARACTER item

A non-character item in namelist input was qualified with a substring range.

F6600 internal file overflow

The program either overflowed an internal-file record or tried to write to a re-
cord beyond the end of an internal file.

F6601 direct record overflow

The program tried to write more than the number of bytes specified in the
RECL:= option to an individual record of a direct-access file.

F6602 numeric field bigger than record size

The program tried to write a noncharacter item across a record boundary in
list-directed or namelist output. Only character constants can cross record
boundaries.

F6700 heap space limit exceeded

The program tried to open too many files at once. A file control block (FCB)
must be allocated from the heap for each file opened, but no more heap space
was available.

Fo6701 scratch file name limit exceeded
The program exhausted the template used to generate unique scratch-file names.
F6980 integer expected in format

An edit descriptor lacked a required integer value.
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Number

F6981

6982

F6983

F6984

F6985

F6986

F6987

F6988

Run-Time Error Message

initial left parenthesis expected in format

A format did not begin with a left parenthesis ( ( ).

positive integer expected in format
A zero or negative integer value was used in a format.

Negative integer values can appear only with the P edit descriptor. Integer
values of () can appear only in the d and m fields of numeric edit descriptors.

repeat count on nonrepeatable descriptor

One or more BN, BZ, S, SS,SP, T, TL, TR, /. \, $, :, or apostrophe (°) edit descrip-
tors had repeat counts associated with them.

integer expected preceding H, X, or P edit descriptor
An integer did not precede a (nonrepeatable) H, X, or P edit descriptor.

The correct formats for these descriptors are nH, 11X, and kP, respectively, where
n is a positive integer and £ is an optionally signed integer.

N or Z expected after B in format
An illegal edit descriptor beginning with “B” was used.

The only valid edit descriptors beginning with “B” are BN and BZ, used to
specify the interpretation of blanks as nulls or zeros, respectively.

format nesting limit exceeded

More than 16 sets of parentheses were nested inside the main level of
parentheses in a format.

*.’ expected in format

No period appeared between the w and d fields of a D, E, F, or G edit descriptor.
unexpected end of format

An incomplete format was used.

Improperly matched parentheses, an unfinished Hollerith (H) descriptor, or
another incomplete descriptor specification can cause this error.
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F6989

F6990

F6991

F6992
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Run-Time Error Message

unexpected character in format

A character that cannot be interpreted as part of a valid edit descriptor was used
in a format.

M field exceeds W field in I edit descriptor

The value of the m field specified in an I edit descriptor exceeded the value of
the w field.

integer out of range in format

An integer value specified in an edit descriptor was too large to represent as a
4-byte integer.

format not set by ASSIGN

The format specifier in a READ, WRITE, or PRINT statement was an integer
variable, but an ASSIGN statement did not properly assign it the statement label
of a FORMAT statement in the same program unit.

D.3.2 Other Run-Time Error Messages

The following sections describe math run-time errors and general run-time
errors. Math run-time errors are divided into low-level and function-level math
erTors.

Low-Level Math Errors

The error messages listed below correspond to exceptions generated by the
8087/80287 hardware. Refer to the Intel documentation for your processor for a
detatled discussion of hardware exceptions. These errors may also be detected
by the floating-point emulator or alternate math library.

Using FORTRAN’s default 8087/80287 control-word settings, the following ex-
ceptions are masked and do not occur:

Exception Default Masked Action
Denormal Exception masked
Underflow Result goes 10 0.0
Inexact Exception masked

See Chapter 1, “Controlling Floating-Point Operations,” in Microsoft FORTRAN
Advanced Topics for information on how to change the floating-point control
word.



492 Microsoft FORTRAN Reference

Number

M6101

M6102

M6103

M6104

Mo6105

The following errors do not occur with code generated by the Microsoft
FORTRAN Compiler or code provided in the standard Microsoft FORTRAN
libraries:

square root
stack underflow
unemulated

The low-level math error messages, listed below, have the following format:

ltsourcefile (line) : {] run-time error M6lxx: MATH
- floating-point error: messagetext

The sourcefile and line where the error occurred appear only if the /4Yb option
is used in compiling (or the $DEBUG metacommand is in effect).

Low-Level Math Error Message

invalid

An invalid operation occurred. This error usually occurs when operating on a
NAN (not a number) or infinity.

This error terminates the program with exit code 129.
denormal

A very small floating-point number was generated which may no longer be valid
due to loss of significance. Denormals are normally masked, causing them to be
trapped and operated upon.

This error terminates the program with exit code 130.
divide by 0

A floating-point operation attempted to divide by zero.
This error terminates the program with exit code 131.
overflow

An overflow occurred in a floating-point operation.
This error terminates the program with exit code 132.
underflow

An underflow occurred in a floating-point operation. An underflow is normally
masked, with the underflowing value replaced by 0.0.

This error terminates the program with exit code 133,
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M6106

Mo6107

M6108

M6110

Mé6111
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Low-Level Math Error Message

inexact

Loss of precision occurred in a floating-point operation. This exception is nor-
mally masked because almost any floating-point operation can cause a loss of
precision.

This error terminates the program with exit code 134.

unemulated

An attempt was made to execute a coprocessor instruction that is invalid or is
not supported by the emulator.

This error terminates the program with exit code 135.

square root
The operand in a square-root operation was negative.
This error terminates the program with exit code 136.

NOTE: The Sqrt function in the C run-time library and the FORTRAN intrinsic
function SQRT do not generate this error. Sgrt checks the argument before per-
forming the operation and returns an error value if the operand is negative.
SQRT generates the DOMAIN error M6201 instead of this error.

stack overflow

A floating-point expression caused a stack overflow on the 8087/287/387 co-
processor or the emulator. Stack-overflow exceptions are trapped up to a limit of
seven levels in addition to the eight levels normally supported by the
8087/287/387 coprocessor.

This error terminates the program with exit code 138.
stack underflow

A floating-point operation resulted in a stack underflow on the 8087/287/387 co-
processor or the emulator.

This error is often caused by a call to a long double function that does not return
a value. For example. the following gives this error when compiled and run:

long double 1d{() {}:
main () { 1d(); }

This error terminates the program with exit code 139.
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Number

M6201

M6202

M6203

M6205

Low-Level Math Error Message

function : DOMAIN error

An argument to the given function was outside the domain of legal input values
for that function.

For example, the following expression causes this error:
SQRT (-1.0)

This error calls the matherr( ) function with the function name, its arguments,
and the error type. You can rewrite matherr( ).

Sunction : SING error

An argument to the given function was a singularity value for this function. The
function is not defined for that argument.

For example, the following expression causes this error:

LOG10(0.0)

This error calls the matherr( ) function with the function name, its arguments,
and the error type. You can rewrite matherr( ).

Sunction : OVERFLOW error
The given function result was too large to be represented.

This error calls the matherr( ) function with the function name, its arguments,
and the error type. You can rewrite matherr().

function : TLOSS error

A total loss of significance (precision) occurred.
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D.3.3 General Run-Time Error Messages

Number

R6000

R6001

The following messages indicate general problems that may occur during pro-
gram start-up, termination, or execution. These error messages have the follow-
ing format:

[sourcefile (line): J} run-time error Réxxx
- messagetext

The sourcefile and the line where the error occurred appear only if the /4Yb com-
piler option is used to compile the program (or the $DEBUG metacommand is in
effect). This additional information is not available for R6002, R6004,

R6008, and R6809, which appear at start-up time.

General Run-Time Error Message

stack overflow

The program has run out of stack space. This can occur when a program uses a
large amount of local data or is heavily recursive.

There are several ways to allocate a larger stack:

m Recompile using the /F compiler option.
m  Relink using LINK’s /STACK option.
m  Run EXEHDR on the program using the /STACK option.

null pointer assignment

The contents of the NULL segment have changed in the course of program ex-
ecution. The program has written to this area, usually by an inadvertent assign-
ment through a null pointer.

The NULL segment is a location in low memory that is not normally used. The
contents of the NULL segment are checked upon program termination. If a
change is detected, this error is generated.

Note that the program can contain null pointers without causing this error. The
error appears only when the program writes to memory through a null pointer. It
reflects a potentially serious error in the program. Although a program that pro-
duces this error may appear to operate correctly, it may cause problems in the fu-
ture and may fail to run in a different operating environment.
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Number
R6002

R6003

R6005

R6006

General Run-Time Error Message

floating-point support not loaded

The program needs the floating-point library, but the library was not linked to
the program.

One of the following may have occurred:

a The program was compiled or linked with an option (such as /FPi87) that re-
quired a coprocessor, but the program was run on a machine that did not
have a coprocessor installed.

m A format string for a printf or scanf function contained a tloating-point for-
mat specification, and the program did not contain any floating-point values
or variables.

The compiler minimizes a program's size by loading floating-point support
only when necessary. It cannot detect floating-point format specifications in
format strings, so it does not load the necessary floating-point routines.

Use a floating-point argument to correspond to the floating- point format
specification, or perform a floating-point assignment elsewhere in the pro-
gram. This causes floating-point support to be loaded.

m In a mixed-language program. a C library was specified betore a FORTRAN
library when the program was linked. Relink and specify the C library last.

integer divide by 0

An attempt was made to divide an integer by 0, giving an undefined result.

not enough memory on exec

Not enough memory was available to load the program being spawned.

This error occurs when a child process spawned by one of the exec library
routines fails and the operating system cannot return control to the parent
process.

invalid format on exec

The file to be executed by one of the exec functions was not in the correct for-
mat for an executable file,

This ervor occurs when a child process spawned by one of the exec library
routines fails and the operating system cannot return control to the parent
process.
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Number  General Run-Time Error Message

R6007 invalid environment on exec

During a call to an exec function, the operating system found that the child
process was given an invalid environment block.

This error occurs when a child process spawned by one of the exec library
routines fails and the operating system cannot return control to the parent
process.

R6008 not enough space for arguments

There was enough memory to load the program but not enough room for the
argv array.

One of the following may be a solution:

s Increase the amount of memory available to the program.
m  Reduce the number and size of command-line arguments.
a  Reduce the environment size, removing unnecessary variables.

m  Rewrite either the _setargv or the _setenvp routine.

R6009 not enough space for environment

There was enough memory to load the program but not enough room for the
envp array.

One of the following may be a solution:

s Increase the amount of memory available to the program.
m  Reduce the number and size of command-line arguments.
m Reduce the environment size, removing unnecessary variables.

m Rewrite either the _setargv or the _setenvp routine.

R6010 abnormal program termination

This error is displayed by the abort( ) routine. The program terminates with exit
code 3, unless an abort( ) signal handler has been defined by using the signal( )
function.

R6012 illegal near-pointer use
A null near pointer was used in the program.

This error only occurs if pointer checking is in effect. You can enable pointer
checking with either the /Zr compiler option or the check_pointer pragma.
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Number

R6013

R6016

R6017

Ro6018

R6020

R6021

General Run-Time Error Message

illegal far-pointer use
An out-of-range far pointer was used in the program.

This error only occurs if pointer checking is in effect. You can enable pointer
checking with either the /Zr compiler option or the check_pointer pragma.

not enough space for thread data

The program could not get enough memory from the operating system to com-
plete a _beginthread( ) call.

When a new thread is started, the library must create an internal database for that
thread. If that database cannot be expanded with meimnory provided by the operat-
ing system, the process cannot continue execution.

unexpected multithread lock error

The process received an unexpected error while trying to access a C run-time
multithread lock.

This error usually occurs if the process inadvertently alters the run-time heap
data. However, it can also be caused by an internal error in the run-time or oper-
ating-system code.

unexpected heap error

The process encountered an unexpected error while performing a memory-man-
agement operation.

This error usually occurs if the process inadvertently alters the run-time heap
data. However. it can also be caused by an internal error in the run-time or oper-
ating-system code.

If your compiler provides a library containing _heapchk() and _heapwalk(),
you can use these functions to diagnose this error.

unexpected RTWIN error
The process encountered an unexpected error pertaining to RTWIN tunctionality.

One of the following may have occurred:

m  The program was built without RTWIN support but tried to access RTWIN
functionality.

= An RTWIN operation failed in an unrecoverable manner.

no main procedure

The program does not have a main( ) procedure entry.
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The definitions in this glossary are intended primarily for use with this manual and Microsoft
FORTRAN Advanced Topics.

8087, 80287, and 80387 coprocessors Intele hardware products that provide very fast and pre-
cise number processing.

Active page The area of memory that graphics instructions currently write to. This may or may
not be the visual page.

Actual argument The specific item (such as a variable, array, or expression) passed to a sub-
routine or function at a specific calling location.

Alphanumeric A letter or a number.

Argument A value passed to and from functions and subroutines.
Array declarator The specifier array([lower:Jupper).
Associated Referring to the same memory location.

Attribute A keyword that specifies additional information about a variable, variable type, sub-
program, or subprogram formal argument.

Base name The portion of the file name that precedes the file-name extension. For example,
samp is the base name of the file samp.for.

Binary Base-2 notation.

C string A character constant followed by the character C. The character constant is then inter-
preted as a C-language constant.

Column-major order  The order in which array elements are stored; the leftmost subscript is in-
cremented first when the array is mapped into contiguous memory addresses.

Compiland A file containing ASCII text to be compiled by the Microsoft FORTRAN Compiler.
A compiland is also called a source file or program file.

Compile time The time during which the compiler is executing, compiling a Microsoft
FORTRAN source file, and creating a relocatable object file.

Compiler A program that translates FORTRAN programs into code understood by the computer.
Complex number A number with a real and an imaginary part.

Constant folding The process of evaluating expressions that contain only constants, and then
substituting the calculated constant for the expression. Constant folding is performed by the
compiler during optimization. The expression 9+3. 1, for example, becomes 27.9.
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Dimension declarator The specifier [lower:]lupper; an array has as many dimensions as it has
dimension declarators. The number upper — lower + 1 is the size of a dimension.

Domain The range of a function’s valid input values. For example, in the expression y = f(x),
the domain of the function f(x) is the set of all values of x for which f(x) is defined. A
DOMAIN error message is returned when an argument to a function is outside the domain of
the function.

Double-precision real number A real number that is allocated eight bytes of memory.

Executable program A file containing executable program code. Such files usually end with the
.EXE extension. When the name of the file is entered at the system prompt, the instructions in
the program are performed.

External In FORTRAN, user-defined subroutines and functions are said to be external (as op-
posed to the intrinsic procedures that are part of the language). The compiler assumes all refer-
ences to non-intrinsic procedures are external, and will be satisfied during linkage.

External reference A variable or routine in a given module that is referred to by a routine in
another module.

Far call An address that specifies the segment as well as the offset.
FL A command used by Microsoft FORTRAN to cor-pile and link programs.

Formal argument The name by which a specific argument is known within a function or
subroutine.

Hexadecimal Base-16 notation.

High-order bit  The highest-numbered bit; the bit farthest to the left. It is also called the most-
significant bit. ’

Huge model A memory model that allows for more than one segment of code and more than
one segment of data, and that allows individual data items to span more than one segment.

IEEE Institute of Electrical and Electronics Engineers, Inc.

Implicitopen The file opening performed by a read or write operation when the file was not ex-
plicitly opened by an OPEN statement.

In-line code Code that is in the main program, as opposed to code that is in a subroutine called
by the main program. Using in-line code is faster, but it makes programs larger.

Input/output list (I/0) A list of items to input or output. PRINT, READ, or WRITE statements
can specify an I/O list.

Intrinsic A subroutine or function that is part of the FORTRAN language. The compiler knows
which procedures are intrinsic, and assumes their references will be linked with code from the
FORTRAN libraries.

Keyword A word with a special, predefined meaning for the compiler.
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Large model A memory model that allows for more than one segment of code and more than
one segment of data.

Large-model compiler A compiler that assumes a program has more than one segment of code
and more than one segment of data.

Least-significant byte The lowest-numbered byte; the first byte. It is also called the low-
order byte.

Library A file that stores modules of compiled code. These modules are used by the linker to cre-
ate executable program files.

Link time The time during which the linker is executing, that is, linking relocatable object files
and library files.

Linking The process by which the linker loads modules into memory, computes addresses for
routines and variables in relocatable modules, and then resolves all external references by
searching the run-time library. After loading and linking, the linker saves the modules it has
loaded into memory as a single executable file.

Long call An address that specifies the segment as well as the offset. It is also referred to as the
long address.

Low-order bit The lowest-numbered bit; the bit farthest to the right. It is also called the least-
significant bit.

Machine code Instructions that a microprocessor can execute.
Mantissa The decimal part of a base-10 logarithm.
Map An area of memory in which one or more variables are contiguous.

Medium model A memory model that allows for more than one segment of code and only one
segment of data.

Memory map A representation of where in memory the compiler expects to find certain types of
information.

Most-significantbyte The highest-numbered byte; the last byte. It is also called the high-
order byte.

NAN An abbreviation that stands for “Not A Number.” NANs are generated when the result of
an operation cannot be represented in the IEEE format. For example, if you try to add two
positive numbers whose sum is larger than the maximum value permitted by the compiler, the
processor will return a NAN instead of the sum.

Near call A call to a routine in the same segment. The address of the called routine is specified
with an offset.

Object file A file that contains relocatable machine code.

Offset The number of bytes from the beginning of a segment to a particular byte in that segment.
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Optimize To reduce the size of the executable file by eliminating unnecessary instructions or to
increase the execution speed by using more efficient algorithms.

Pass To transfer data between subroutines, functions, subprograms, and the main program. Data
passes either by reference or by value. Individual readings of source code made by the com-
piler as it processes information. Each reading is called a pass.

PLOSS Appears in an error message when the error caused a partial loss of accuracy in the sig-
nificant digits of the result. For example, a PLOSS error on a single-precision result indicates
that less than six decimal digits of the result are reliable.

Principal value The angular representation of a complex number that falls between —112 and
+112 radians.

Program unit A main program, a subroutine, a function, or a block-data subprogram.
Record A variable with a structure data type
Relocatable Not containing absolute addresses.

Row-major order  The order in which array elements are stored: the rightmost subscript is incre-
mented first when the array is mapped into contiguous memory addresses.

Run time The time during which an executable file is running.

Run-time library A file containing the routines needed to implement certain functions of the
Microsoft FORTRAN language. A library module usually corresponds to a feature or sub-
feature of the Microsoft FORTRAN language.

Scratch file A file created to hold temporary data, then discarded.
Segment An area of memory, less than or equal to 64K long, containing program code or data.

Short call A call to a routine in the same segment. The address of the called routine is specified
with only an offset. It is also referred to as the short address.

Sign extended The sign bit of a number is propagated through all the higher-order bits. In this
way, the sign is preserved when the number is written into a larger format.

Single-precision real number A real number that is allocated 4 bytes of memory.
Source file A file containing the original ASCII text of a Microsoft FORTRAN program.

Stack A dynamically shrinking and expanding area of memory in which data items are stored in
consecutive order and removed on a last-in, first-out basis.

String A character constant.
Structure A data type compounded of other data types.

Terminal /O  Any I/O done to a terminal device. Examples of a terminal device are the console,
keyboard, and printer.
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TLOSS Appears in an error message when the error caused a total loss of accuracy in the signifi-
cant digits of the result. For example, a TLOSS error on a single-precision result indicates that
none of the six significant digits of the result are reliable.

Truncate To convert a real number to an integer by discarding the fractional part; no rounding
occurs.

Two’s complement A type of base-2 notation in which 1s and Os are reversed (complemented),
and 1 is added to the result.

Type coercion The forcing of a variable to have a particular data type. For example, when in-
teger values are used in expressions, if one operand of an expression containing the operators
plus (+), minus (-), or multiplication (*) is of type REAL, the other operand is converted to a
real number before the operation is performed.

Undefined variable A variable that cannot be found, either in the routine being linked or, for an
external reference, in a routine in another module.

Union An overlaying of two or more maps; the variables in each map share the same memory
locations.

Unresolved reference A reference to a variable or a subprogram that cannot be found, either in
the routine being linked or, for an external reference, in a routine in another module.

Visual page The area of memory whose contents currently form the graphics display.
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* (asterisk)
alternate return, 126
formal argument, 126
format specifier, 70
length specifier, 131
multiplication operator, 32
output, 88
unit specifier
closing, 62
described, 62
inquiring, 185
opening, 207
writing to, 211
upper dimension bound, 144-145
#* (asterisks), exponentiation operator, 32
\ (backslash)
character, 16
edit descriptor, 79
editing, 84
{ } (braces), xxii
[ ] (brackets), xxii
(:) colon, nonrepeatable edit descriptor, 84
, (comma)
edit list, 65
field delimiter, 82, 87
//(concatenation operator), 36
— (dash), FL option character, 318
$ (dollar sign), in user-defined names, 6
" " (double quote), 16
__ (double underscore), in names, 7
... (ellipsis dots), xxii
/ (forward slash)
division operator, 32
FL option character, 318
— (minus sign), subtraction operator, 32
+ (plus sign)
addition operator, 32
carriage-control character, 79
‘ (single left quotation mark), 15
> (single right quotation mark), 15-16
_ (underscore)
FORTRAN 4.0 names, used in, 6, 396
names using C attribute, 26
| (vertical bar), xxii
0 (zero)
carriage-control character, 79
unit specifier, 207
1, carriage-control character, 79
2-byte arithmetic. See 16-bit arithmetic
4-byte arithmetic. See 32-bit arithmetic

/412 and /414 options (FL), 335
/4Y6 and /AN6 options (FL), 332
/4Yd and /ANd options (FL), 334
/4Yf and /4Nf options (FL), 332
/4Yt and /4Nt options (FL), 332
/AYV and /4YN, 369
5 (unit specifier), 207
6 (unit specifier), 207
80186/80188 processor, 359
80286 processor, 359
8087/80287/80387 coprocessor, 322, 389, 499
16-bit arithmetic

$SDEBUG, 34

INT2, 240
32-bit arithmetic

$DEBUG, 34

INT4, 241

A

A editing, 95
Abbreviations, in intrinsic functions (table), 239
ABS intrinsic function, 245
Absolute value, 244
Access
described, 63
direct, 63
files, when networking, 73
internal file, 63
sequential, 63
ACCESS= option, 59, 63
ACOS, 254-255
Addresses
common blocks, 135
even, 165
intrinsic function, 258-259
long, 491
odd, 165
offset, 28
segmented, 27-28
short, 502
Adjustable-size array
defined, 145
passing by value, 29
Agreement. See Checking arguments
/AH option (FL), 324
AIMAG, 250
AINT, 243
/AL option (FL), 324
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Algorithms Arc cosine intrinsic function, 254
AIMAG, 250 Arc sine intrinsic function, 254
AMOD, 246 Arc tangent intrinsic function, 254
ANINT, 243 Arguments
CONIJG, 250 actual
DDIM, 247 alternate-return specifier, 50
DIM, 247 array, 50
DMOD, 246 array element, 49-50
DNINT, 243 associated, 49
IDIM, 247 corresponding formal argument, 50
IDNINT, 243 default data segment, 28
MOD, 246 defined, 499
NINT, 243 expression, 49-50

ALIAS, 25 EXTERNAL, 50

ALLOCATABLE, 25 FAR, 27

ALLOCATE, 113 function, 50

ALLOCATED, 51, 239, 242 INTRINSIC, 50, 238

ALOG, 252 : multiple segments, 300

ALOG10, 252 NEAR, 28

Alphabetic characters number, 48, 125
character set, 5 subroutine, 50
names, 6 usage, 48

Alphanumeric characters variable, 50
defined, 499 agreement of data types, 48
names, 6 CHAR, 241

Alternate return checking
actual argument, 50 integers, 126
described, 126 INTERFACE TO, use of, 48, 126, 192
formal argument, 50 logical, 126
function, 54 subroutine, 126

Alternate-return specifier, 171 data type, subroutine,.125

/AM option (FL), 324 data-type conversion, 241

AMAXO, 51,247 defined, 499

AMAXI1, 51, 247 different number of formal and actual, 30

American Standard Code for Information Interchange. FL options, 318
See ASCII formal

AMINO, 51, 248 alternate return, 50

AMINT1, 51, 248 array, 50

AMOD, 246 assigning a value, 49

.AND. operator, 38 associated, 49

Angle, in trigonometric intrinsic function, 254 asterisk (*), 126

ANINT, 243 C attribute, 27

ANSI standard corresponding actual argument (list), 50
extensions, XX—xxi defined, 500
identified, xx different number than actual arguments, 30
$STRICT, 310 EXTERN, 27
variables, size, 14 EXTERNAL, 50

Apostrophe (*) FAR, 27
character string, 15 function, 50
described, 15 HUGE, 27
editing, 81 intrinsic function, 50, 237

Append access, 203 SLARGE, 27



Arguments (continued)
formal (continued)
number, 48, 125
subroutine, 50
usage, 48
variable, 50
function, 54
ICHAR, 241
integer
checking, 126
passing, 51
intrinsic function
data type, 237
described, 237
LEN, 256
logarithm, 252
out of range, 238
square root, 251
undefined, 238
listing options (FL), 341
name, 8
number, 125
spanning more than one segment, 27
statement function, 8
usage, 48
value, data-type conversion, 51
Arithmetic
16-bit (short)
$SDEBUG, 34
INT2, 240-241
32-bit (long)
$DEBUG, 34
INT4, 240-241
high-precision, $DEBUG, 34
speed, 308
testing, 286
Arithmetic assignment statement, 117
Arithmetic expressions, 31, 36
Arithmetic IF, 177
Arithmetic operand
data-type conversion, 34
list, 31-32
rank, 33
type conversion, 33
Arithmetic operation
precedence, 32
prohibited, 33
Arithmetic shift intrinsic function, 260
Array bounds, 50
Array declarator, 144, 499

Array elements

actual argument, 49-50
character, 57
expression, used in, 31
local, 140

referencing, 21

storage order, 499, 502
syntax, 21

undefined, 31

Arrays

actual argument, 50
adjustable size, 29, 145
allocatable, 25

allocating, 23

assumed size, 29, 145
character, 57

default data type, 22
described, 21

DIMENSION statement, 144
dimensions, 21
EQUIVALENCE statement, 165
expressions, 40

formal argument, 50

HUGE, 28

$LARGE, 29

names, 8

number of dimensions, 144
passing by value, 30

size, 21

storage order, 145, 499, 502

ASCIH

character set, 5, 375
character values, 14
characters, representing, 17
collating sequence
character set, 5
data-type conversion, 241
intrinsic functions, 256
relational, 37
values, input/output, 76

ASIN, 254-255
Assembly language

accessing, 27
performance, 52

Assembly-listing files

creating, 341
extensions, 341
format, 348

ASSIGN

description, 115-116
format specifiers, 68-69
INTEGER#*1 variables, 115

Index 507
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Assigned GOTO, 173, 286
Assignment, checking range, 286

Assignment compatibility, statement functions, 225

Assignment statements, 117-119
Associated, defined, 164, 499
Association
address, 165
arguments, actual and formal, 49
common block, 134
Associativity. See Precedence
Assumed-size array
defined, 145
passing by value, 29
Asterisk (*)
alternate return, 126
formal argument, 126
format specifier, 70
length specifier, 131
multiplication operator, 32
output, 88
unit specifier
closing, 62
described, 62
inquiring, 185
opening, 207
writing to, 211
upper dimension bound, 144-145
Asterisks (**), exponentiation operator, 32
ATAN, 254-255
ATAN?2, 254-255
Attributes
ALIAS, 25-26
ALLOCATABLE, 25
C,26-27,29
defined, 499
described, 23
EXTERN, 27
FAR, 27
HUGE, 27-28
interface, used in, 192
LOADDS, 27
NEAR, 28-29
PASCAL, 29
REFERENCE, 29
syntax, 24
(table), 24
VALUE, 29
VARYING, 26, 30
AUTOMATIC, 120
AUX, 342
/Aw option (FL), 378

Backslash (\)

character, 16
edit descriptor, 79
editing, 84

BACKSPACE, 58, 121-122
Backspace character, 16
Bar (1), xxii

Base, 11

Base 10

constants, 11
logarithm, 252

Base name, 499

Batch files, FL command, converting for, 394
Bell character, 16

Big programs, 52

Binary

defined, 499
interface, 77

Binary files

described, 71
reading, 215
record boundary, 71

Binary operators

arithmetic, 32
logical, 38
relational, 37

Bit change intrinsic function, 261

Bit clear intrinsic function, 260

Bit manipulation intrinsic function, 260
Bit set intrinsic function, 260

Bit test intrinsic function, 261

Bits, 500-501

Blank

carriage-control character, 79
character constants, 6, 15
column six, 6

common block, initializing, 53
file name, 203

Hollerith fields, 6
input/output, 89
interpretation, 87
list-directed input, 100
names, 6

significance, 6

BLKDQQ, 7

BLOCK DATA, 4748, 123

Block ELSE. See ELSE block
Block ELSE IF. See ELSE IF block
Block IF. See IF block



Block-data subprogram
contents, 48
DATA statement, 141
described, 53
identifying, 123
named common blocks, 123
statements allowed, 123
summary, 52
unnamed, 123
BLOCKSIZE= option, 64
Blue type, xx—xxi
BN edit descriptor, 87
Bold type, xxi—xxii
Bound. See Dimension bound
Bounds, character substring, 17
Bounds, subscript. See Subscript
Braces ({ }), xxii
BTEST, 260
BYTE statement, 124a
Bytes, 501. See also Length
BZ edit descriptor, 87

Cc

/c option (FL), 338
C attribute, 26, 29
C language, 16. See also Microsoft C
C string
defined, 499
escape sequence (table), 16
nonprintable character, 16
null string, 16
CABS, 245
CALL
described, 125
DO loop, used with, 148, 151
long, 501
short, 502
subroutine, 53
Calling conventions, 26
Calling subroutine
CALL, 125
recursion, 127,231
Capital letter
See also Case sensitivity
notation, xxi
small, xxiii
Carriage control, 79, 100
Carriage-return character, 16
CASE, 128

Case sensitivity
ALIAS, 25
character constants, 5, 15
described, 5
external names, 25
Hollerith fields, 5
keywords, xxi
CCO0S, 253
CDABS, 245
CDCOS, 253
CDEXP, 252
CDLOG, 252
CDSIN, 253
CDSQRT, 251
CEXP, 252
CHAR, 51, 240-241
CHARACTER, 130-131
Character array element, 57
Character assignment statement, 117
Character constants, 6, 15, 391, 407
See also Strings
Character data type
common block, 134
list-directed input, 99
list-directed output, 101
Character editing, 95
Character expressions, 35-36, 409410
Character functions, 256
Character operand, 35, 37
Character operator, 36
Character substrings
bounds, 17
checking, 18
internal file, 57
length, 18
syntax, 17
Character variable
common block, 14
internal file, 57
length, 14
Characters
alphabetic, 5
ASCIL
(table), 375
using, 5
bell, 16
blank, 6
carriage control, 79
carriage return, 16
conversion to, 241
default length, 131
described, 14

Index 509
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Characters (continued)
digits, 6
form feed, 16, 306
function, 54
hexadecimal bit pattern, 16
horizontal tab, 16
intrinsic function, 256
(list), 5-6
lowercase, 5
names, 6
new line, 16
nonprintable, 15-16
octal bit pattern, 16
printable, 5
tab, 6
uppercase, 5
vertical tab, 16
Checking
arguments
described, 48
integers, 126
INTERFACE TO, 126, 192
logical, 126
subroutines, 126
ranges, 286
CLOG, 252
CLOSE
asterisk (¥) unit, 62
described, 132-133
discarding files, 133
disconnecting units, 61
units 0, 5, 6, and *, 132
Closing
files, 132
units 0, 5, 6, and *, 132
cmp, 239
cmp8, 239
cmpl6, 239
CMPLX, 51, 240-241
Code
in-line, 500
machine, 501
size, optimizing, 360
source, 46
Coercion. See Conversion
Collating sequence
character set, 5
data-type conversion, 241
intrinsic functions, 256
Colon(:), nonrepeatable edit descriptor, 84
Column, statement, 107
Column-major order, 145, 499

Comma (,)
edit list, 65
field delimiter, 82, 87
Command line
error messages, 409
file names, entering, 204
FL, 316
switches, 279
Commands
FL, 500
operating system, 210
Comment line
described, 44
end-of-line, 44
free form, 46
order, 47
COMMON, 134-135
Common block
blank, initializing, 53
character data type, 134
character variable, 14
COMMON, 134-135
EQUIVALENCE statement, 165
external name, 25
name, 7
named
block-data subprogram, 123
DATA statement, 141
initializing, 53, 123, 141
length, 123
NEAR, 28
COMMQQ, 7
*COMPAT’, 74
Compatibility with old libraries, 28
Compatible data type, 117, 225
Compiland, 499
Compilation, conditional, 45, 286, 335, 403
Compilation error messages, 421, 427
Compilation unit, 52
Compile time, 499
Compiler
defined, 499
error messages
categories, 421
compilation, 421
fatal, 421422
identifying, 355
recoverable, 421, 470
redirecting, 355
warning, 421, 470
exit codes, 355
large model, 501



Compiler (continued)
limits, 407413
options. See FL options
Complement, logical, 260
Complex
absolute value, 244
conjugate, 250
converting to, 241
described, 13
intrinsic function
described, 250
result, 238
square root, 251
(table), 250
number, 88, 499
relational expression, 37
syntax, 13
COMPLEX statement, 136-137
COMPLEX=*8, 13
COMPLEX*16, 13
Computed GOTO, 175
CON, 342
Concatenation operator (//), 36
Conditional compilation, 45, 281, 286
CONIJG, 250
Conjugate, complex, 250
Conjunction operator, 38
Consecutive operator
arithmetic, 32
logical, 39
Constant
base 10, 11
folding, 499
hexadecimal, 12
Hollerith, 81
integer, 11
naming, 209
specifying base, 11
specifying radix, 12
Continuation line, 4446, 107
CONTINUE, 138
Control statements (table), 110
Conversion
arithmetic operand, 33
character, 241
complex, 241
data type
assignment, 117
DATA statement, 140
intrinsic functions, 239, 243
statement functions, 225
subprogram argument, 241

Conversion (continued)
data type (continued)
(table), 35
value arguments, 51
integer, 241
intrinsic functions, 243
real, 241
Correspondence. See Checking arguments
COS, 253,255
COSH, 254
Cosine
arc, intrinsic function, 254
hyperbolic, intrinsic function, 254
intrinsic function, 253
COTAN, 254-255
Cotangent intrinsic function, 254
Count, iteration, 149
CSIN, 253
CSQRT, 251
CYCLE, 139

D

D editing, 93
D, real exponent, 13
DABS, 245
DACOS, 254-255
DASIN, 254-255
Data
See also Input/output
editing, 169
formatting, 69
reading, 213
writing, 234-235
Data segment, default
LOCNEAR, 259
NEAR, 28
DATA statement 47, 140
Data types
abbreviation (table), 239
arguments
agreement, 48
subroutine, 125
arithmetic operand, 33
array, 22
character
common block, 134
described, 14
list-directed input/output, 101
specifying, 130
compatible, 117, 225
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Data types (continued)
complex
described, 13
DOUBLE COMPLEX, 153
specifying, 136
conversion
arithmetic operand, 33-34
CHAR, 241
CMPLX, 241
DATA statement, 140
DBLE, 241
ICHAR, 241
intrinsic functions, 239, 241
REAL, 241
subprogram argument, 241
value arguments, 51
declaring, 9
default, 9,22, 181
expression, 51
function, 9
integer, 10-11, 190
intrinsic function, 238
(list), 9
logical, 14, 196
memory requirements (table), 10
real
described, 12-13
DOUBLE PRECISION statement, 154
specifying, 216
record, 19
size (table), 10
undeclared, 9
DATAN, 254-255
DATAN?, 254-255
dbl, 239
DBLE, 51, 240241
DCMPLX, 51, 240
DCONIJG, 250
DCOS, 253, 255
DCOSH, 254
DCOTAN, 254
DDIM, 247
DEALLOCATE, 143
Debug
assigned GOTO statement, 173
compile-time range error, 12
debug lines, 45
described, 286
high-precision arithmetic, 34
overflow, 34
prohibited arithmetic operation, 33
substring checking, 18

$DEBUG, 286
Debug line, 45, 286
Debugging
$DEBUG, $NODEBUG, 286
preparing for, 357
Decimal point, input, 88
Declaration, dimension, 9
$DECLARE, 8, 288, 334, 406
Declaring, intrinsic function, 193
DECODE, 78
Default
array data type, 22
base, 11
blank interpretation, 87
block-data subprogram name, 123
C integer size, 26
character length, 131
character substring bounds, 17
data segment
LOCNEAR, 259
NEAR, 28
data type, 9, 181
FORTRAN integer size, 26
INTEGER size, 10
lower dimension bound, 144
metacommands (table), 279
name, main program, 53, 212
optional-plus editing, 83
page size, 307
return value, 227
$DEFINE, 280, 289
DEFINED, 292, 297
"DELETE’, 132
Deleting
record, 64
scratch file, 132
Denormal, exception, 491
"DENYNONE’, 74
"DENYRD’, 74
"DENYRW’, 74
"DENYWR’, 74
Descriptors, editing, 65
Device
external file, 57
names, 342
sequential, 64
unit, associating with, 203
DEXP, 252
DFLOAT, 51
Digits, 6
DIM, 247
DIMAG, 250



DIMENSION, 144
Dimension bound, 144-145
Dimension declaration, 9
Dimension declarator, 144, 500
Dimensions, array, 21, 144
DINT, 243
Direct access
described, 63
file, 64, 161, 194
operation, on sequential file, 64
record, 194
Directory
metacommands, 285
statements, 111
Disabling optimization, 357, 360
Discarding files, 132
Disconnecting units, 61, 132
Disjunction, exclusive and inclusive, 38
Division, 33
DLOG, 252
DLOG10, 252
DMAXI1, 51, 248
DMINTI, 51, 248
DMOD, 246
DNINT, 243
DO, 148, 290
DO loop, 148-149
DO variable, modifying, 148
DO WHILE, 151
$DO66 metacommand, 48, 149, 290, 332
Dollar sign ($), 6
Domain, 500
Dots (...), xxii
DOUBLE COMPLEX, 153
DOUBLE PRECISION
See also Real data type
defined, 500
real editing, 93
statement, 154
Double underscore (__), in names, 7
Double-quote character ("), 16
DPROD, 249
DREAL, 51, 240
DSIGN, 244-245
DSIN, 253, 255
DSINH, 254
DSQRT, 251
DTAN, 254-255
DTANH, 254

Dummy argument. See Arguments, formal

E

E editing, 91
E, exponent, 13
Edit list, 65-66
Editing
apostrophe, 81
backslash, 84
character, 95
complex numbers, 87
data, 169
double-precision real, 93
hexadecimal, 88
Hollerith, 70, 81
integers, 88
logical, 94
optional plus, 83
positional, §2-83
real, 90-93
scale factor, 84
slash, 83
Editing descriptors
backslash (\), 79
nonrepeatable
apostrophe editing, 81
backslash editing, 84
blank interpretation, 87
colon, 84
described, 80
Hollerith editing, 81
optional-plus editing, 83
positional editing, 82-83
scale-factor editing, 84
slash editing, 84
(table), 80
numeric, 88
repeatable
character editing, 95
described, 87
double-precision real, 93
hexadecimal editing, 88
integer editing, 88
logical editing, 94
real editing, 90-93
(table), 169
Z, 405
types, 65
Ellipsis dots (...), xxii
ELSE, 155
$ELSE, 280, 291
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ELSE block, 155
ELSE IF, 156
ELSE IF block, 156
$ELSEIF, 280, 292
ENCODE, 78
END, 47, 54, 158
END DO, 159
END IF, 160
END MAP, 198
END STRUCTURE, 228
END SELECT, 223
END UNION, 233
End-of-file

handling, 66

intrinsic function, 58, 257-258

record

finding, 257
writing, 161

End-of-record, suppressing, 84
END-= option, 67
ENDFILE, 58, 161
$ENDIF, 280, 293
ENTRY, 162

ENTRY statements, maximum per subroutine, 407

EOF, 51,257
EPSILON, 51, 239, 242
.EQ. (equal to) operator, 37
Equal to operator, 37
EQUIVALENCE, 164
Equivalence operator, 38
.EQV. (equivalence) operator, 38
ERR= option, 59, 67
Error handling, 67, 286
Error messages
command-line, 415
compiler
compilation, 427
defined, 421
fatal, 422
recoverable, 421, 470
redirecting, 355
warning, 421, 470
format
compiler, 421
run-time, 478
run-time
floating-point exceptions, 491
run-time library, 478

warning messages, setting level of, 356

Escape sequence, C string, 16
Evaluating functions, 54
Even address, 135, 165

Exception, floating point, 286
Exclusive disjunction operator, 38
Exclusive-or intrinsic function, 260
Executable files
extensions, 339-340
FL command, used with, 317,339
naming, default, 339, 367
Executable program, 500
Executable statement
block-data subprogram, 48
described, 107
order, 48
Executing function references, 54
Execution, 53, 210
Execution time, optimizing, 360
EXIT, 167
EXP, 252
Exponent
double-precision real editing, 94
intrinsic function, 252
real data type, 13
real editing, 91-92
(table), 94
Exponentiation
exceptions, 389
precedence, 32
Expressions
See also Operations
See also Operators
actual argument, 49-50
arithmetic, 31
array element, 31

assigning to variable or array element, 117

character, 35

comparing arithmetic and character, 36

data type, 51

described, 30

INT2 result, 51

INT4 result, 51

integer operand, 34

logical, 38-39

relational, 36-37

statement, 31

subscript, 49

types, 31

undefined array element, 31

undefined function, 31

undefined variable, 31
Extended range

DO loop, 149

DO statements, 290



Extensions
executable files, 339-340
map files, 341
object files, 339
object-listing files, 341
source-listing files, 341
source/object-listing files, 341
EXTERN, 27
EXTERNAL, 50, 168
External file, 57
External function
described, 54
entry points, 162
identifying, 168
External name, 25-26
External reference
defined, 500
intrinsic functions, 238
External subroutine, identifying, 168

F

F editing, 90
/F option (FL), 364
/Fa option (FL), 341
[Fb option (FL), 328
.FALSE., 14
FAR, 27
Far call, 500
Far function pointer, 259
Fatal error messages, 422
[Fc option (FL), 341
[Fe option (FL), 339
Field delimiter, comma, 82, 87
Field position editing. See Positional editing
File access
described, 64
networking, 74
sequential, 64
File names
blank, 203
described, 61
executable files (FL), 339
object files, 338
prompting for, 204
reading from command line, 204
specifying on command line, 320
File position
BACKSPACE, 121
described, 77
ENDFILE, 161

File position (continued)

internal file, 78
rewinding, 221
writing, 235

FILE= option, 59, 60
Files

assembly listing, 341, 348
binary
direct, 71
reading, 215
record boundary, 71
choosing type, 76
closing, 132
direct access
deleting record, 64
described, 63-64
ENDFILE, 161
locking, 194
discarding, 132
end of, 257
executable
naming, default, 367
naming with FL, 339
external, 57
formatted, 64
FORTRAN, binary direct, 389
included, 183, 298
inquire by, 185
internal
access, 63
described, 57, 78
position, 78
rules, 78
sequential, 63
map
creating, 342
default names, 341
listing formats, 350
named, inquiring about, 185
object, 338, 501
object listing, 341, 348
opening, 203
overview, 57
rewinding, 221
scratch, 132,203
sequential, 235
sharing, 74
source, 502
source listing, 341, 345
source/object listing, 341, 349
structure, 71
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Files (continued)
types, 57
unopened
inquiring about, 188
reading, 213
writing, 234
/Fl option (FL), 341
FL command
canceling, 319
defined, 500
file processing, 317
format, 316
$NOLIST, used with, 342
online help, 378
options, 318
using, 316
FL options
/A12 and /414, 335
/4Y6 and /ANG6, 332
/4Yd and /4Nd, 334
JAYT and /4Nf, 332
/4Yt and /4Nt, 332
/4Yv, 369
/AH, 324
/AL, 324
/AM, 324
arguments, 318
assembly listing, 341
/Aw, 378
/c, 338
case, 318
characters, 318
declare, 334
default integer size, 335
default libraries, 324
displaying, 321
external name length, 365
/F, 364
/Fa, 341
/Fb, 328
[Fc, 341
/Fe, 339
[Fl, 341
[Fm, 341
/Fo, 338
FORTRAN 66 programs, 332
/FPa, 323
/FPc, 322
/FPc87,323
/FPi, 322
/FPi87, 322
/FR, 369

FL options (continued)

/Fr, 368

free-form programs, 332

/Fs, 341

/GO0, /G1, and /G2, 359

/Gb, 370, 378

/Ge, 362

/Gs, 362

/Gt, 326

/Gw, 378

/H, 365

/HELP, 321, 378

/1,351

include files, searching for, 351

/Lc, 325

/Lp, 325

/Lr, 325

labeling object files, 365

line numbers, 358

line size, 343

/link, 316, 366

/MD, 324

/MT, 324

memory model, /A options, 324

metacommands, used with
$SDECLARE, 334
$D066, 332
$FREEFORM, 332
SLINESIZE, 343
$NODECLARE, 334
$NOFREEFORM, 332
$NOTRUNCATE, 332
$PACK, 362
$PAGESIZE, 343
source-file syntax, 332
$STORAGE, 335
$SUBTITLE, 344
$TITLE, 344
$TRUNCATE, 332

/MW, 370, 378

naming
executable files, 339
object files, 338

/ND, 327

/NM, 327

/NOD, used with, 366

/NOI, used with, 318

/nologo, 378

/NT, 327

/0, 359

object listing, 341



FL options (continued)
/0d, 357, 360
/Op, 361
optimization
consistent floating-point results, 361
default, 360
described, 359
disabling, 357, 360
favoring code size, 360
listed, 360
maximum program speed, 360
removing stack probes, 363
order on command line, 318
/Os, 360
/Ot, 360
/0%, 360
page size, 343
preparing for debugging, 360
/81,343
source files, specifying, 336
source listing, 340
/Sp, 343
/Ss, 344
/St, 344
stack size, setting, 364
subtitle, 344
suppressing
compilation, 338
library selection, 363
syntax errors, identifying, 356
/Ta, 336
/Tf, 336
title, 344
truncating variable names, 332
/V, 365
/W, 356
warning level, 356
/X, 351
/Zd, 357
/Zi, 357, 360
/71,363
/Zs, 356
/Zp, 359
FL.HLP file, 321
FLOAT, 51, 240
$FLOATCALLS, 48, 294
Floating point
exception handling, 286
exceptions, error messages, 491
in-line instructions, 294

operations, optimizing for consistency in, 361

Floating point (continued)
options
default libraries, 324
selecting, 322
subroutine calls, 294
/Fm option (FL), 341
FMT-= option, 59, 68
/Fo option (FL), 338
Form-feed character, 16, 306
FORM-= option, 59, 71
Format
free form, 46, 295
records, 57
Format control, terminating, 84
Format label, 115
Format specifier
array name, 69
asterisk, 69
character constant, 81
Format specifier (continued)
character expression, 69
character variable, 69
described, 68
formatted input/output, 80
integer variable name, 68
interaction with input/output list, 95
list-directed input/output, 70
statement label, 68
FORMAT statement, 48, 169, 407
Formatted file, 63, 71
Formatted input/output, 78, 80
Formatted record, 71
Formatting data, 68
FORTRAN 66
DECODE statement, 78
DO statements, 290
ENCODE statement, 78
EQUIVALENCE statement, 166
FORTRAN 77 standard. See ANSI standard
FORTRAN, books on, xxiv
Forward slash (/)
division operator, 32
FL option character, 318
[FPa option (FL), 323
/FPc option (FL), 322
[FPc87 option (FL), 323
[FPi option (FL), 322
/FPi87 option (FL), 322
/Fr option (FL), 368
/FR option (FL), 369
Free-form programs, 397
Free-form source code, 46
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$FREEFORM
$DEBUG, used with, 286
described, 295, 332
format, 46
order, 48
/Fs option (FL), 341
FUNCTION, 170
Functions
actual argument, 50
argument, 54
character, 54
default data type, 9
described, 54, 170-172
expression, used in, 31
external
described, 54
entry points, 162
identifying, 168
formal argument, 50
intrinsic
See also specific functions
abbreviations, 239
absolute value, 244
address, 258
allocation status, 242
arguments, 238, 251
arithmetic shift, 259
base-10 logarithm, 252
bit change, 261
bit clear, 260
bit manipulation, 259
bit set, 260
bit test, 261
character, 256
complex, 238, 250
data type, 238
data-type conversion, 239, 241
declaring, 193
end-of-file, 58, 257
exclusive or, 260
exponent, 252
formal argument, 50, 238
generic, 238
inclusive or, 260
input/output, 58
logarithm, 252
logical complement, 260
logical product, 260
logical shift, 260
maximum,.248
minimum, 248
natural logarithm, 252

Function (continued)

intrinsic (continued)
numeric inquiry, 242
out-of-range argument, 238
positive difference, 246-247
remainder, 246
rotate, 260
rounding, 243
sign transfer, 244
specific, 238
square root, 251
(table), 262
trigonometric, 253-254
truncation, 243
type conversion, 239
type statement, 238
undefined argument, 238

name, 7, 171

order, 47

overrides IMPLICIT, 182

referencing, 54

statement, 55

statement function, 225

summary, 52

time, date, 269

types (listed), 54

undefined, 31

G

G editing, 92

/GO option (FL), 359
/G1 option (FL), 359
/G2 option (FL), 359
/Gb option (FL), 370
/Ge option (FL), 362

.GE. (greater than or equal to) operator, 37

Generic intrinsic function, 238
GETARG, 271
GETDAT subroutine, 269
GETTIM subroutine, 269
Global name
described, 8
function name, 171
_main, 53
Glossary, 499
GOTO
assigned
described, 173
testing, 286
computed, 175
unconditional, 176



Greater than operator, 37

Greater than or equal to operator, 37
/Gs option (FL), 362

.GT. (greater than) operator, 37

/Gt option (FL), 326

/Gw option (FL), 378

H

H editing, 81
/H option (FL), 365
Heap management, 379
/HELP option (FL), 321
Hexadecimal

constants, 11

defined, 500

editing, 89

specifying characters, 16
HFIX, 51, 240
High-order bit, 500
High-order byte, 501
High-precision arithmetic, 34
Horizontal tab character, 16
HUGE, 242

arrays, 28

described, 27

memory model, 300, 500

Microsoft C, 27

Microsoft Pascal, 27

Hyperbolic cosine intrinsic function, 254

Hyperbolic sine intrinsic function, 254

Hyperbolic tangent intrinsic function, 254

Hyphen (-), FL option character, 318

/

I editing, 88

/T option (FL), 351
IABS, 245

TIAND, 259

IBCHNG, 260

IBCLR, 260

IBM VS compatibility, 378
IBSET, 260

ICHAR, 51, 240-241
ICLRER subroutine, 270
IDIM, 247

IDINT, 51

IDNINT, 243

IEEE
floating-point exceptions, 286
not a number, defined, 500
IEOR, 259
$IF, 280, 297
IF
arithmetic, 177
block
described, 179
DO loop, used within, 148-149
terminating, 160
logical
described, 178
terminal statement, used as, 148
IF level, 179
IF THEN ELSE, 179
IFIX, 51, 240
IGETER function, 270
Illegal arithmetic operation, 33
IMAG, 51, 250
Imaginary number
intrinsic function, 250
representing, 13
IMPLICIT
default data type, 8
described, 181
intrinsic function, 238
NONE, 181
order, 48
Implicit open
closed unit, 62
file name, 61
reading, 213
unopened files, 207
writing, 234
Implied-DO list
described, 141
input/output list, 73
In-line code, 500
INCLUDE, 183
$INCLUDE, 298-299
Include files
nesting, maximum level of, 408
search path, 351
standard places, 351
INCLUDE environment variable, 351
Inclusive disjunction operator, 38
Inclusive or intrinsic function, 260
INDEX, 256
Inexact exception, 491
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Initial letter, default data type, 9
Initial line
described, 44
free form, 46
statement, 107
Initialize
blank common block, 53
character data type, 130
complex data type, 136
DATA, 140
double-precision real data type, 154
integer, 190
logical, 196
named common block, 53, 123, 141
real data type, 216
Input
decimal points, 88
defined, 57
list directed, 98
Input/output
binary (one-byte) interface, 76
blanks, 87
buffer size, 64
carriage control, 79
complex numbers, 87
described, 97
fast, 76
format specifier, 69
formatted
carriage control, 78
described, 80
intrinsic function, 58
list directed
carriage control, 79
described, 97
namelist directed, 102
namelist specifier, 70
options (table), 59
overview, 57
random access, 76
statements (table), 58
terminal, 502
Input/output list
array-clement name, 72
array name, 72
character-substring name, 72
defined, 500
described, 72
empty, 72
error during READ, 66

Input/output list (continued)
expression, 72
format, interaction with, 95
implied-DO list, 72
variable name, 72
Input/output statements
end-of-file handling, 66
error handling, 66
options
BLOCKSIZE=, 64
edit list, 64
END-=, 66
ERR=, 66
FMT=, 68
FORM=, 71
input/output list, 72
inquiring about, 185
IOSTAT=, 66
MODE-=, 73
NML=, 71
REC=, 75
SHARE=, 73
(table), 111
INQUIRE, 58, 185
Inquire-by-file, 185
Inquire-by-unit, 185
Instruction set
80186/80188 processor, 359
80286 processor, 359
8086/8088 processor, 359
INT, 51, 239240
INT1, 51, 239-241
INT2
16-bit arithmetic, 240
described, 240
formal argument, 51
listed, 240
passing arguments, 126
result, 51
INT4
32-bit arithmetic, 241
described, 241
formal argument, 51
listed, 240
passing arguments, 126
result, 51
INTC, 51, 240
INTDOSQQ, INTDOSXQQ, 273
INTEGER, 190
INTEGER=*1, 115. See also Integers



INTEGER*2
See also Integers
converting to, 240
described, 10
INTEGER*#4
See also Integers
converting to, 240
described, 10
Integers
argument, 51
arithmetic, testing, 286
C attribute, 26
checking arguments, 26
constants, default storage size, 10
converting to, 240-241
data types, 10
default size, setting, 335
division, 33
editing, 88
generic intrinsic function, 238
initializing, 190
list-directed output, 101
maximum size, 408
operand, 34
out of range, 12
range, 11
size, default, 26
specifying, 190-191
syntax, 11
(table), 11
INTERFACE TO
checking arguments, 48, 192
checking subroutine arguments, 126
order, 48
Interface, attribute in, 192
Internal file
described, 57, 78
list-directed input/output, 98
position, 78
rules, 78
sequential, 63
INTRINSIC, 50, 193,238
Intrinsic functions, 237
Invalid operation, 286
IOR, 259
IOSTAT= option, 59
ISHA, 259
ISHC, 259
ISHFT, 259
ISHL, 259

ISIGN, 244-245
ISTAT=, 113, 143
Italics, xxii
Iteration count, 149

J

JFIX, 51, 240

K

’KEEP’, 132
Keyboard
external file, 57
sequential device, 63
unit *, 132
unit 5, 132
unit specifier, 61
unit 0, 132
Keywords
defined, 500
FORTRAN, xxi
languages, other, xxii
reserved, 7

L

L editing, 94
Labeling object files, 365
$LARGE
arrays, 29
described, 300
formal argument, 27
order, 48
variables, 29
Large model compiler, 501
Large programs, 52
/Lc option (FL), 325
.LE. (less than or equal to) operator, 37
Least-significant bit, 501
Least-significant byte, 501
LEN, 256
LEN_TRIM, 51, 239,256
Length
character, 15, 130-131
common block, 135, 165
DATA statement elements, 140
line, list-directed output, 100
listings, 307
named common block, 123
names, 7,313
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Length (continued)
record
direct-access file, 63
internal file, 77
specifying with asterisk, 131
substring, 18
Less than operator, 37
Less than or equal to operator, 37
Letter, initial, 9, 181
LGE, 51, 256
LGT, 51, 256
Libraries
default, FL options, 324
names in object files, 366
suppressing selection, 363
Library
defined, 501
run-time, 502
version 3.2, compiled with, 28
Limits
array dimensions, 144
array size, 21
CHAR argument, 241
character length, 14
compiler, 407-413
continuation lines, 44
ENTRY statements, 162
ICHAR, 241
linker, 410
name length, 7
nested parentheses edit list, 65
nesting included files, 183, 298
number of main programs, 53
run-time, 410
Line )
boundary, character constant, 15
comment, 44, 4647
continuation, 44, 46, 107
debug, 45
described, 43
initial
described, 44
free form, 46
statement, 107
length, list-directed output, 100
metacommand, 44
Line size, source listings, 343
Line-number option (FL), 357
$LINESIZE, 301, 343

/link option (FL)
described, 316
error messages, identifying, 355
limits, 410
/NOD, object files, used with, 366
LINK options, /[STACK (/ST), 364
Link time, 501
Linking, 366, 501
$LIST, 302, 342

List-directed formatting, internal file, 78

List-directed input/output, 100
Listing
files -
assembly, 341
map, 341
object, 341
source, 341
FL options, 321
length, 307
new page, 306
starting, 302
stopping, 302
subtitle, 311
title, 312
width, 301
Literal. See Strings
LLE, 51,256
LLT, 51,256
LOADDS, 27
LOC, 51, 258-259
Local name, 8, 140
LOCFAR, 51, 258-259
’LOCK”’, 194
LOCKING
described, 194-195
listed, 58
REC= option, 75
LOCKMODE-=, 194
LOCNEAR, 51, 239, 258-259
LOG, 51, 239, 252
logl, 239
log2, 239
log4, 239
LOG10, 51, 252
Logarithm
base 10, 252
intrinsic function, 252
natural, 252
Logical, 14
Logical argument, checking, 126
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Logical assignment statement, 117 MAX1 intrinsic function, 51
Logical complement intrinsic function, 260 MAXEXPONENT, 51, 239, 242
Logical data type Maximum intrinsic function, 248
initializing, 196 Maximums
list-directed input, 99 length of names, 407
list-directed output, 101 level of nesting statements, 407
specifying, 196 number of simple variables per subprogram, 407
Logical editing, 94 size of character constants, 391, 407
Logical expression, 38-40 /MD option (FL), 324
Logical IF, 148, 178 Medium model, 501
Logical operand, 38 Memory
Logical product intrinsic function, 260 allocating with $STORAGE, 308
Logical shift intrinsic function, 260 sharing
LOGICAL statement, 196 COMMON, 134-135
Long address, 28, 501 EQUIVALENCE, 164
Long arithmetic. See 32-bit arithmetic Memory map, 501
Long call, 501 Memory models
Long character constant, 15 FL options, 324
$LOOPOPT, 280, 303 huge, 300, 500
Low-order byte, 501 large, 501
Lower dimension bound, 144 medium, 501
Lowercase options, default libraries, 324
character constants, 15 Version 4.0, new, 395
character set, 5 $MESSAGE, 304
keywords, notation, xxi Message, warning, 8
/Lp option (FL), 325 Metacommands
/Lr option (FL), 325 See also specific metacommand names
.LT. (less than) operator, 37 described, 279-285
directory, format, 285
M generic intrinsic function, 238
line, 44
Machine addresses. See Addresses order, 46-47
Machine code, 501 (table), 279
_main, 7, 53,212 Microsoft C
Main program accessing, 27
default name, 53 arrays, 30
identifying, 212 calling conventions, 26
summary, 52 constant, 499
terminating, 158 far data and function pointers, 259
Mantissa, 501 HUGE, 27
MAP, 20, 21, 198 near pointer, 259
Map files performance, 52
creating, 341-342, 358 stack, 26
extensions, 341 struct, 30
/Fm option (FL), 341-342 Microsoft FORTRAN, differences from previous
format, 350 versions, 377
/Zd option (FL), 358 Microsoft Pascal
Map, memory, 501 accessing, 27
MATHERRQQ, 273d ADR type, 259
MAX, 51,247 ads type, 259
MAXQO, 51, 247 adsfunc type, 259

MAX1, 248 adsproc type, 259
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Microsoft Pascal (continued)

HUGE, 27

performance, 52

stack, 27

subprograms, 29
MIN intrinsic function, 51, 248
MINQO intrinsic function, 51, 248
MINT1 intrinsic function, 51, 248
MINEXPONENT, 51, 239, 242
Minimum intrinsic function, 248
Minus sign (-), 32
Mixing modules, 393-394
MOD, 246
MODE option, Versions 4.0 and 3.3, differences, 388
MODE-= option, 59, 74
Model

huge, 500

large, 501

medium, 501
Moditying DO variable, 148
Most-significant bit, 500
Most-significant byte, 501
MS-DOS. See Operating system
/MT option (FL), 324
Multitasking, 194
/MW option (FL), 370

N

Name restrictions, 397, 407408
Named common block
block-data subprogram, 123
DATA statement, 141
initializing, 53, 123, 141
length, 123
NAMELIST, 102, 200
Names
argument, 8
array, 8
blanks, 6
BLKDQQ, 7
C attribute, 26
characters, 6
common block, 8
COMMQQ, 7
constants, 209
default data type, 8
default, main program, 53
defining default data type, 181
described, 6

Names (continued)
external
ALIAS, 25
C attribute, 26
file
blank, 203
described, 61
prompting for, 204
reading from command line, 203
function, 171
global, 8
length, 7
local, 8
_main, 7, 53
main program, 212
program, 7
reserved, 7
scope, 7
statement function, 8
subroutine, 7
truncating, 313
undeclared, 8
variable, 8
NAN (not a number), 501
NARGS, 271
Natural logarithm intrinsic function, 252
’NBLCK’, 194
’NBRLCK’, 194
/ND option (FL), 327
.NE. (not equal to) operator, 37
NEAR, 28
Near call, defined, 501
NEAREST, 51, 239, 242
Near pointer, Microsoft C, 259
Negation operator, 38
NEQV. (nonequivalence) operator, 38
Nesting
defined, 183, 298
include files, 408
parentheses, 66
statements, 407
Networking
file sharing, 74
locking files and records, 194
Newline character, 16
NINT, 243
/NM option (FL), 327
NMAKE exit codes, 355
NML-= option, 70, 103
$NODEBUG, 286, 333



$NODECLARE, 288, 334, 406
/NODEFAULTLIBRARYSEARCH option (LINK),
366
$NOFLOATCALLS, 48, 294
$NOFREEFORM, 48, 295, 332, 406
/NOIGNORECASE option (LINK), 318
$NOLIST, 302, 342
$NOLOOPOPT, 280, 303
Non-FORTRAN files, 77
Nonequivalence operator, 38
Nonexclusive OR, 39
Nonexecutable statement, 107
Nonprintable character, 15-16
Nonrepeatable edit descriptor
apostrophe editing, 81
backslash editing, 84
blank interpretation, 86
colon, 84
described, 81
Hollerith editing, 81
optional-plus editing, 83
positional editing, 82-83
scale-factor editing, 84
slash editing, 83
(table), 80
NOT, 259
Not a Number (NAN), 501
Not equal to operator, 38
.NOT. (negation) operator, 38
Notation
apostrophe, 15
described, xxi
$NOTLARGE, 48, 300
$NOTRUNCATE, 313, 332, 406
$NOTSTRICT, 117, 310
/NT option (FL), 327
NUL, 342
NULL segment, 495
Null value
C string, 16
list-directed input, 99
list-directed output, 101
Null-pointer assignment, 495
Numeric edit descriptor, 87

o

/O option (FL), 359
Object files
defined, 501
extensions, 339
FL command, 317

Object files (continued)
labeling, 365
library, names in, 366
naming, 338
Object-listing files
creating, 341
extensions, 341
format, 348
Octal, 16
/Od option (FL), 357, 360
Odd address, 135, 165
Offset, 28, 501
One, carriage-control character, 79
One-byte interface, 76
Online help, 378
/Op option (FL), 361
OPEN, 58, 61, 64, 203208
Open, implicit
closed unit, 62
file name, 61
reading, 213
writing, 234
Opening, 203
Operand
arithmetic
list, 31
type conversion, 33, 35
character
(list), 35
relational expression, 37
complex, 37
described, 30
integer, 33
logical, 38
relational, precedence, 37
Operating system
accessing, 210
commands, 210
return value, 227
Operations
arithmetic, 32-33
logical, 38
precedence, 41
Operators
addition (+), 32
arithmetic (table), 32
binary
arithmetic, 32
logical, 38
relational, 37
character, 36
concatenation (//), 36

Index 525



526 Microsoft FORTRAN Reference

Operators (continued) Order
consecutive column-major, 145, 499
arithmetic, 32 metacommands, 4647
logical, 39 row-major, 492
described, 30 statements, 4647
division (/), 32 /Os option (FL), 360-361
exponentiation (**), 32 OS/2. See also Operating system
logical, 37-38 /Ot option (FL), 360
multiplication (*), 32 Out of range, intrinsic-function argument, 238
precedence, 41 Output
subtraction (—), 32 asterisks, 88
unary defined, 57
arithmetic, 32 list directed, 100
logical, 38 plus signs, 84
Optimization screen, writing to, 211
code size, favoring, 360 suppressing, 84
consistent floating-point results, 360-361 writing, 234
default, 360 Overflow
disabling, 357, 360 $DEBUG, 34
execution time, favoring, 360 IEEE, 286
FL options, 359 testing for, 286
maximum program speed, 360 Overlays, specifying (LINK), 366
stack probes, removing, 363 Overwriting record, 64
Optimizing, 34, 502 /Ox option (FL), 360
Option, input/output statement
ACCESS=, 63 P
BLOCKSIZE=, 64
described, 58 P editing, 84
edit list, 65 $PACK, 281, 305
END=, 67 Padding
ERR=, 67 character assignment statements, 117
FILE=, 59-60 character constant, 15
FMT=, 59, 68 internal file records, 77
FORM-=, 59, 71 records, 63
input/output list, 59, 73 $PAGE, 306
inquiring about, 185 Page size, source listings, 343
IOSTAT=, 59, 67 $PAGESIZE, 307, 343
LOCKMODE-=, 194 PARAMETER, 48, 209
MODE-=, 59, 73 See also Arguments, actual
REC=, 59,75 Parameters, passing by address, 378
RECL=, 63 Parentheses
SHARE-=, 59, 73 control precedence, 32
STATUS=, 132 edit list, 65
UNIT=, 59, 61 PASCAL, 29
Optional-plus editing, 83 Pass, 502
Or Passing by reference, 29, 49
exclusive, 260 Passing by value, 26, 29, 51
inclusive, 260 Passing integer argument, 51
nonexclusive, 38 PAUSE, 210

.OR. operator, 38 Placeholders, xxii



PLOSS, 502
Plus sign (+)
addition operator, 32
carriage-control character, 79
optional, 83
Position in a file
BACKSPACE, 121
described, 77
ENDFILE, after, 161
rewinding, 221
writing, 234
Positional editing, 82—-83
Positioning, next record, 86
Positive difference intrinsic function, 246—247
Precedence
arithmetic operation, 32
logical operation, 39
metacommands, 46
operations, 41
operators, 41
relational operand, 37
statements, 46
PRECISION, 51, 239,242
Precision
arithmetic, 34
1EEE, 286
integer constant, 10
real, 12
Preconnected units
described, 61-62
opening, 207
reconnecting, 61, 203-208
Principal value, 238
PRINT, 58, 211
Printable character, 5
Printer
external file, 57
sequential device, 64
PRN, 342
Procedure
See also Functions
See also Subroutines
defined, 52
external, 238
Processors, 359
PROGRAM, 212
Program unit
defined, 502
last statement, 158
list, 52
main program, 212
subroutine, 230

Index 527

Programs
described, 212
execution, start, 53
large, 52
main
default name, 53
described, 53
identifying, 212
summary, 52
terminating, 158
name, 7
order, 47
structured, 52
terminating, 227
Prohibited arithmetic operation, 33
Prompt
file name, 204
PAUSE, 210
Prompting to the screen, 84

Q

QuickWin applications, creating, 370-371, 377
Quote. See double-quote character

R

Radian, 254
Radix, specifying, 11
RAISEQQ, 273a
RANDOM, 272273
Random access. See Direct access
Range
assignment, 286
ATAN? result, 255
DATAN?2 result, 255
DO loop, 148
extended
DO loop, 148
DO statements, 290
Rank, arithmetic operand, 33
READ, 58, 67,74, 75,213
Reading
binary file, 215
direct-access file, 63
non-FORTRAN files, 76-77
unopened file, 215
'READWRITE’, 74
REAL, 51, 216, 239-241
Real data type
See also DOUBLE PRECISION
converting to, 241
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Real data type (continued)
described, 12-13
exponent, 12—13
initializing, 216
list-directed input, 98
list-directed output, 102
precision, 12
range, 12
significant digits, 1213
specifying, 216
syntax, 12

Real editing, 90-94

REC= option, 59, 75

RECL= option, 63

Reconnecting
preconnected units, 61, 203-208
units, 132

RECORD, 19, 218

Record
binary file, 71
described, 19, 57
direct access, 63-64, 194
end-of-file

finding, 257
writing, 161
formatted, 71
internal file, 77-78
multiple, 63
number, 63, 75
padding, 63, 79
positioning to next, 84
structure, 19
unformatted, 71

Recursion
ENTRY, 162
FUNCTION, 172
statement functions, 225
subroutine calls, 127, 231

Redirecting error messages, 355

REFERENCE
described, 29
passing by, 29, 49

Referencing
array element, 21
character function, 54
function, 54

Relational expression, 36-37

Relational operand, precedence, 37

Relocatable, 502

Remainder intrinsic function, 246

Repeatable edit descriptor
character editing, 95
described, 87
double-precision real editing, 93
G,93
hexadecimal editing, 88
integer editing, 88
logical editing, 94
real editing, 90-94
(table), 169
Reserved names, 7
RETURN
block-data subprogram, 48
described, 219
Return specifier, alternate. See Alternate-return
specifier
Return value, 227. See also Algorithms
Return, alternate, 54, 126, 171
REWIND, 58, 221
’RLCK”, 195
Rotate intrinsic function, 260
Rounding intrinsic function, 243
Row-major order, 502
Run time
defined, 502
error handling, 286
eITor messages
described, 478
floating-point exceptions, 491
run-time library, 478
library, 502
limits, 410

S

S editing, 83
SAVE, 222
Scale-factor editing, 84
SCAN, 51, 256
Scope of name, 7
’SCRATCH’, 206
Scratch file
closing, 203
deleting, 132
name, 61
opening, 203
Screen
external file, 57
prompting to, 84
sequential device, 63
unit specifier, 62



Screen (continued)

units, 132

writing to, 211
Search paths, include files, 351
SEED, 272-273
Segmented address, 27-28
Segments

actual arguments, 300

default data

LOCNEAR, 259
NEAR, 28

defined, 492

NULL, 495
SELECT CASE, 223
Sequential

access, 63

device, 63

file, writing to, 235

internal file, 63

operations, direct-access file, 63
SETDAT function, 269
SETTIM function, 269
’SHARE’, 74
SHARE-= option, 59, 74
Sharing files, 73
Sharing memory

COMMON, 134

EQUIVALENCE, 164
Shift

arithmetic, 260

logical, 260
Short address

defined, 502

NEAR, 28
Short arithmetic. See 16-bit arithmetic
Short call, 502
SIGN, 244-245
Sign extended, 502
Sign transfer intrinsic function, 244
SIGNALQQ, 273a
Significant characters, 313
Significant digits, real, 12—13
SIN, 253, 255
Sine, 253-254
Single left quotation mark (‘), 15
Single right quotation mark (*), 15-16
Single-precision real number, 502
SINH, 254
Size

array, 18

data types, 10

INTEGER, default, 10

Size (continued)
logical, 14
real, 12
/Sl option (FL), 343
Slash (/), 32, 318
Slash editing 83
Slashes (//), 36
Small capitals, xxiii
SNGL, 51, 240
Source Browser information, 368-369, 378
Source code, 46
Source compatibility, 487
Source file, 502
Source-listing files
creating, 341
extensions, 341
format, 345
Source/object-listing files
creating, 341
extensions, 341
format, 349
SP editing, 83
/Sp option (FL), 343
Spacing, vertical, 79
Specific intrinsic function, 238
Specification statement, 48, 109
Speed
arithmetic, 308
input/output, 76
SQRT, 251
Square root intrinsic functions, 251
SS editing, 83
/Ss option (FL), 344
/St option (FL), 344
Stack
changing size, 364
defined, 502
Microsoft languages, 26
overflow, 495
probes, enabling, 362
Standard places, include files, 351
Start of execution, 53
Statement-function statement, 48, 55, 225
Statement labels
alternate return, 126
assigning to integer variable, 115
described, 45
format specifier, 68
FORMAT statements, 169
free form, 46
number, 115
value, 115

Index 529
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Statements

See also Input/output statements
ALLOCATE, 113
array assignment, 40
ASSIGN
described, 115-116
format specifiers, 68
INTEGER=*1 variables, 115
assigned GOTO, 286
assignment, 117-119
AUTOMATIC, 120
BACKSPACE, 58, 121-122
BLOCK DATA, 4748, 123
block-data subprogram, 123
BYTE, 124a-124b
CALL
described, 125
DO loop, used within, 148, 151
subroutine, 53
CASE, 128
categories, 107
CHARACTER, 130-131
character assignment, 117
CLOSE
asterisk unit, 61
described, 132133
disconnecting units, 61
listed, 58
units 0, 5, 6, and *, 132
COMMON, 134-135
COMPLEX, 136137
CONTINUE, 138
control (table), 110
CYCLE, 139
DATA, 48, 140
DEALLOCATE, 143
DECODE, 78
described, 107
DIMENSION, 144
directory, 111
DO
CYCLE, 139
described, 148
END DO, 159
EXIT, 167
extended range, 290
FORTRAN 66, 290
DO WHILE
CYCLE, 139
described, 151
END DO, 159
EXIT, 167

Statements (continued)
DOUBLE COMPLEX, 153
DOUBLE PRECISION, 154
ELSE, 155
ELSEIF, 156
ENCODE, 78
END

described, 158
external function, 54
order, 47
END DO, 159
END IF, 160
ENDFILE, 58, 161
ENTRY, 162
EQUIVALENCE, 109, 164
executable
block-data subprogram, 47
described, 107
order, 48
program execution, 53
EXIT, 167
expression, 31
EXTERNAL
actual argument, 50
described, 168
formal argument, 50
$FLOATCALLS, 294
FORMAT
block-data subprogram, 48
described, 169
FUNCTION
described, 170
external function, 54
order, 47
overrides IMPLICIT, 182
GOTO
assigned, 173
computed, 175
unconditional, 176
IF
arithmetic, 177
block, 179
logical, 178
IF THEN ELSE, 179
IMPLICIT
default data type, 8
described, 181
intrinsic function, 238
NONE, 181
order, 48
INCLUDE, 183
INQUIRE, 58, 185-189



Statements (continued)
INTEGER, 190
INTERFACE TO

checking arguments, 48
checking subroutine arguments, 126
described, 192
order, 48
INTRINSIC
actual argument, 50
described, 193
intrinsic function names, 238
label, alternate return, 126
LOCKING
described, 194195
listed, 58
REC= option, 75
LOGICAL, 196
MAP, 198
maximum level of nesting, 407
NAMELIST, 200
$NOFLOATCALLS, 294
nonexecutable, 107
OPEN
connecting units, 61
described, 203-208
listed, 58
naming files, 61
record length, 64
order, 4647
$PAGE, 306
PARAMETER, 48, 209
PAUSE, 210
PRINT, 58, 211
PROGRAM
described, 212
main program, 53
order, 47
READ
described, 213
end-of-file handling, 67
error handling, 67
listed, 58
REC= option, 75
REAL, 216
RECORD, 218
RETURN
block-data subprogram, 48
described, 219
REWIND, 58, 221
SAVE, 222
SELECT CASE, 223
specification, 48, 109

Statements (continued)
Statement-function, 48, 225
STOP, 227
STRUCTURE, 228

MAP, 198

UNION, 233
SUBROUTINE, 47, 230-231
subroutine, used in, 230
terminal, 148
type

dimension declaration, 9

intrinsic function name, 238

listed, 109

overrides IMPLICIT, 182
UNION, 233
WRITE

described, 234-235

listed, 58

REC= option, 75

STATUS= option, 132

STOP, 227

Stopping, compiler (FL), 319

$STORAGE
allocation of memory, INTEGER, 10
arithmetic precision, 34
described, 308-309, 335
expression data type, 51
expression with integer operand, 34
generic intrinsic function, data type, 238
integer arguments, 126
integer constants, 11
logical arguments, 126
logical constants, 14
order, 48

Storage size, 10. See also Precision

Storage, order, 143

$STRICT
array dimensions, 21
associating elements, 166
character substrings, 18
common blocks, 134
continuation lines, 44
DATA statement, 140
described, 310
EQUIVALENCE statement, 166

Strings
See also Character constants
C, 16,499
concatenation, 36
defined, 502
substring specifications, 395

struct, passing, 30
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STRUCTURE, 20, 228
Structure, file, 71
Structured program, 52
Subprogram
See also Block-data subprogram
See also Functions
See also Subroutines
argument, data-type conversion, 241
calling subroutine, 125
defined, 52
external name, 25
PASCAL, 29
returning, 158
SUBROUTINE, 47, 230-231
Subroutines
actual argument, 50
argument, 125-126
calling, 125, 127, 230
calling within DO loop, 148, 151
described, 53
entry points, 162
external, identifying, 168
floating-point calls, 294
formal argument, 50
maximum number of ENTRY statements, 407
name, 6
statements in, 230
summary, 52
time, date, 269
Subscript, 49
Substring
character, 57
checking, 17
$DEBUG, 18
described, 17
length, 18
passing by value, 29
range, checking, 286
$SUBTITLE, 311, 344
Subtitles, source listings, 344
Subtraction intrinsic function. See Positive difference
intrinsic function
Subtraction operator (-), 32
Suppressing
end-of-record mark, 84
output, 84
plus signs, 83
Suspending execution, 210
Switches, command line, 279. See also FL options;
LINK options
Symbol table, entries, 408—409

Syntax
ALIAS, 25
array element, 21
attribute, 24
character substring, 17
complex, 13
described, xxi, 285
errors, 356
example, xxiii
function reference, 54
integer, 11 -
NEAR common block, 28
real data type, 12-13

T

T editing, 81
/Ta option (FL), 336
Tab, 6, 81
Tables
arithmetic operands, data-type conversion, 35
arithmetic operators, 32
ASCII character set, 371
attributes, 24
C-string escape sequences, 16
carriage-control characters, 79
control statements, 110
data-type sizes, 10
error and end-of-file handling when reading, 66
exponents
double-precision real editing, 94
forms, 94
G edit descriptors, 93
input/output statement options, 59
input/output statements, 58, 111
integers, 11
intrinsic function
address, 258
bit manipulation, 259
character functions, 256
complex functions, 250
data-type conversion, 240
end-of-file, 257
exponent, 252
logarithm, 252
positive difference, 247
rounding, 243
sign transfer, 245
square root, 251
summary, 262
trigonometric, 253
truncation, 243



Tables (continued)
logical expressions, 39
logical operators, 38
metacommands, 279
relational operators, 37
repeatable edit descriptors, 169
share and mode values, 74
specification statements, 109
statement categories, 108
trigonometric intrinsic function, arguments and results,
253-254
TAN, 253, 255
Tangent
arc, intrinsic function, 254
hyperbolic, 254
intrinsic function, 253
TANH, 254
Temporary file, name, 61
Terminal I/O, 492
Terminal statement, 148
Terminating
block IF statement, 160
field, 87
format control, 84
main program, 158
program, 227
Testing with SDEBUG, 286
/Tf option (FL), 336
Time, date procedures, 269
TINY, 51, 242
$TITLE, 312, 344
TL editing, 81
TLOSS, 493
TR editing, 81
Transfer of sign intrinsic function, 244
Trigonometric intrinsic function, 253-254
.TRUE,, 14
$TRUNCATE, 239, 313, 332, 406
Truncation
character assignment statements, 117
intrinsic functions, 243
Two’s complement, 503
Type coercion, 503
Type conversion
intrinsic functions, 239
value arguments, 51
Type statement
dimension declaration, 9
intrinsic function name, 238
listed, 109
overrides IMPLICIT, 182

)

Unary operator
arithmetic, 32
logical, 38
Unconditional GOTO, 176
Undeclared name, 8
Undeclared variable, warning, 288
$UNDEFINE, 280, 289
Undefined
argument, intrinsic function, 238
array element, 31
function, 31
intrinsic function, 238
name, 8
variable, 31, 503
Underflow exception, 491
Underflow, IEEE, 286
Underscore (_)
FORTRAN 4.0 names, used in, 6, 396
names using C attribute, 26
Unformatted file, 71
Unformatted record, 71
Union, 21
UNION statement, 233
Unit
asterisk (*)
closing, 132
described, 62
inquiring, 185
opening, 207
writing to, 211
described, 61
disconnecting, 61, 132
5,132
inquire by, 185
inquiring about, 185
opening, 203208
preconnected
described, 61-62
opening, 207
reconnecting, 62, 207
6,132
program, 502
specifying, 61
trigonometric intrinsic function, 254
0,132
UNIT= option, 59, 61
Union, 21
UNION statement, 233
’UNLCK’, 195
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Unnamed block-data subprogram, 123
Unopened file, 188, 213, 234
Unresolved reference, 503
Upper dimension bound, 144
Uppercase

character constants, 15

character set, 5

keywords, xxi

4

/V option (FL), 365
VALUE, 29
Value
absolute. See Absolute value
arguments, data-type conversion, 51
passing by
arrays, in C, 30
C attribute, 26, 29
integers, 51
PASCAL, 29
VALUE, 29
principal, 238
returning from function, 54
returning from subroutine, 53
Variables
actual argument, 50
bitwise manipulation, 404
character
common block, 14
internal file, 57
length of, 14
declaring, 288
default data type, 9
DO, 148
expression, used in, 31
formal argument, 50
$SLARGE, 29
local, in DATA statements, 140
name, 8, 313
saving, 222
simple, maximum number per subprogram, 407
size, ANSI standard, 14
undefined, 31, 503
unresolved, 503
Varying
C attribute, 26
described, 30
V© TRY, 51,256
Ubar (1), xxii
9acing control, 79
character, 16

w

/W0 and /W1 options (FL), 356
Warning error messages
compiler, 470
described, 421
setting level of, 356
understanding, 354
Warning message, undeclared name, 8, 288
Width, listing, 301
Wild-card characters, DOS, 317
Windows 3.0 support, 377
WRITE
described, 74, 234-235
listed, 58
REC= option, 75
Writing
described, 234
direct-access file, 64
end-of-file record, 161
screen, 211
unopened file, 234

X

X editing, 82
/X option (FL), 351
.XOR. operator, 38

Z

Z edit descriptor, 405

Z editing, 88

/Zd option (FL), 357

Zero
carriage-control character, 79
column six, 6
divide by, 33
raising to negative power, 385
raising to zero power, 33

/Zi option (FL), 357, 360

/Z1 option (FL), 363

/Zp option (FL), 359

/Zs option (FL), 356



Microsoft Product Assistance Request — FORTRAN

Microsoft Product Support Services
Phone (206) 637-7096

Instructions

When you need assistance with a Microsoft language product and you are calling from the United States, contact
our Product Support Services group at (206) 637-75951.) If you are calling from another country, please contact
the nearest Microsoft subsidiary. (The subsidiaries’ phone numbers are on the preaddressed labels included in
the package.) So that we can answer your questions as quickly as possible, please gather all information that
applies to your problem. Note or print out any on-screen messages you get when the problem occurs. Have your
manual and product disks close at hand and have available all the information requested on this form when you
call.

So that we can assist you more effectively, please be prepared to answer the following questions regarding
your problem, your software, and your hardware.

Diagnosing a Problem Product
1 Can you reproduce the problem?
] yes Q no Name/Version Number

Operating System

Steps to duplicate problem:

Name/Version Number

Hardware
Computer
2 Does the problem occur with another copy of
the original disk of your Microsoft software? Manufacturer/Model cPU
Q yes Q no (e.g., 8088, 80286)
3 Does the problem occur with another system Capacity (megabyte)
(if available)? Note: If using DOS, you can run CHKDSK to
[ yes 3 no determine the amount of memory available. If using

Apples Macintoshe Finder™, select “About the Finder...”
from the Apple menu to determine the amount of

4 If you were running other windowing or memory available.

memory-resident software at the same time,
does the problem also occur when you don’t
use the other software?

J yes O no Number: @1 Q2  Qother

= Floppy-disk drives

Density: Qsingle  Odouble O quad

Name/Version Number Capacity 5.25% Q160K D1360K O1.2MB
357 Q360K Q720K Q1.4MB

Name/Version Number

. . . o .

5 Whlch version (?f the linker are you using? (To = Hard Disks
display the version number on your screen, type
LINK at the DOS or OS/2 prompt and press
ENTER.) Manufacturer/Model

Capacity (megabyte)

Version Number
Manufacturer/Model




Hardware (continued)

Peripherals
= Printer/Plotter

CD-ROM Player

Manufacturer/Model 3 Serial 3 Parallel

Printer peripherals, such as font cartridges,
downloadable fonts, sheet feeders:

Manufacturer/Model

Version of Microsoft MS-DOSe CD-ROM
Extensions:

= Mouse
Microsofte Mouse: @ Bus O Serial 3 InPorte
Q PS/2e Q Other

Network
Is your system part of a network? 1 yes I no

Manufacturer/Model

What software does your network use?

Manufacturer/Model

= Boards
O Add-on RAM board/EMS boards

Manufacturer/Model/Total Memory

 Graphics-adapter board

Manufacturer/Model

O Other boards installed

Manufacturer/Mode!

Manufacturer/Mode!




Name

Address

City/State/Zip
( ) — ( ) —
Phone (home) (work)
May we contact you for additional information about your comments? Yes __ No
Additional comments:

Please mail this form to:

Microsoft Corporation
One Microsoft Way
Redmond, WA
98052-6399

Attn: Languages—FORTRAN 5.1



Documentation Feedback — Microsoft. FORTRAN Version 5'.1

Please help us improve our documentation. After you’ve become familiar with our product, please complete and
return this form. Comments and suggestions become the property of Microsoft Corporation.

Which statement best describes your experience with
FORTRAN?

Thaven’t had much programming experience in
any language.

Thave used other languages, but I’m new to
FORTRAN.

IThave used FORTRAN occasionally, but I'm
still unfamiliar with many of its features.

Tuse FORTRAN regularly in my professional
work, but I’'m not a full-time programmer.

I’m a full-time programmer using FORTRAN
regularly.

If you are not a full-time programmer, what is your
primary occupation?

Please describe the types of programs you are most
likely to create with this FORTRAN product

How long ago did you buy this FORTRAN package?
Months

Have you read Installing and Using all the way through?
— Thaven’tused it at all.
—_ TI'veread part of it. Which parts?

_ Tveread it all the way through.

Which statement best summarizes your response to

the FORTRAN language information in Microsoft®
FORTRAN Advanced Topics?

It’s too simple; I need more in-depth information.
It’s about right: I can usually understand it
without much difficulty.

____ It’s too technical; I find it hard to read and apply.

Do you use the Microsoft FORTRAN Advisor (online
help)? ___Yes___ No
Why or why not?

Normally, what percentage of the time do you compile
and link

___ Inonestep?

__ Separately?

How often do you use the Programmer’s WorkBench?
_ Not at all; prefer my own editor.

__ Occasionally.

— Regularly.

Did you use the Programmer’s WorkBench tutorial in
Environment and Tools? ___ Yes ___No

If you used it, was it

____ Too simple?

— About right?

Too difficult?

How often do you use the Microsoft extensions to

FORTRAN 777

___ Rarely; don’t need them.

__ Restrict use to assure compatibility with other
compilers.

__ Regularly.

In general, did you find this documentation
___ Easytouse?

___ About average?

Hard to use?

Were there any topics you felt weren’t covered well
enough anywhere in the documentation?
Please explain.

Overall, how well does the documentation in this
package meet your needs? Rate each from 1 (does not
meet your needs at all) to 5 (meets your need perfectly).

Installing and Using
Reference
____ Advanced Topics
____ Environment and Tools
__ Quick Reference Guide

Use the space below and on the back of this form for additional comments. Please note any errors and special
-~+hg or weaknesses in areas such as programming examples, indexing, and overall organization. Which parts do

ack to most frequently?
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