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NAME

F - F compiler
USAGE

F [option] ... [file] ...
DESCRIPTION

F is the Fortran Compayn/ NAGWare F compiler It translates programs written in F inteeeutable pro-
grams, relocatable binary modules, assembler source files or C source files.

Note: Some of these optionseamt available on all systems.

The sufix of a flename determines the acti®mperforms upon it.Files ending inf90 or .f95 are talen to
be F source filesFiles ending inF90 or .F95 are talen to be source form files requiring preprocessing by
fpp. Thefile list may contain filenames of aform.

If a filename without a sfik is provided and there is no file of that name, F will look for a file with the suf-
fix ".f95", and if that does notxest, the sufix ".f90".

Modules and include files are&pected to ®ist in the current wrking directory or in a directory named by
the-I option.

Options not recognised by F are passed to the load phase (gcc).

OPTIONS

-C Compile only (produce .o file for each source file), do not link the .o files to produce an
executable file.

-C Compile code with all possible runtime checkis option is a syngm for —C=all .

—C=chedk Compile checking code according to tlaue ofched, which must be one of:
all (perform all checks),
array (check array bounds),
calls  (check procedure references),
do (check DO loops for zero steplues),
none (do no checking: this is the ceifit),
present

(check OPTIOML references), or
pointer
(check POINTER references).

—Dname Definesnameto fpp as a preprocessoanable. Thisis equvalent to passing theD
option directly to fpp, and &dcts only .F90 and .F95 files.

—dryrun Shaw but do not &ecute commands constructed by the compileredri

-F Preprocess all .F90 and .F95 files producing .f90 and .f95 output; no compilation is done.

—f77 Make external linkages compatible with the natif77 compiler where possibleOn
AIX, HP-UX and VMS, this suppresses the trailing underscore for thdeenal names
that do not clash with C languageywords or library functions.

—float-store (Gnu C based systems only) Do not store floating-p@inables in rgisters on machines
with floating-point rgisters wider than 64 bitsThis can &oid problems with cess pre-
cision.

-g Produce information for interagdé debugging by the host system dejger Implies
-00.

-g90 Compile for debgging bydbx9Q the Fortran-90 avare front-end to dbx.This produces a

detug information (.g90) file for eacloRran source fileThis option may be urwailable
on some implementations.
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—gline

—hpf

-I pathname

—ieee=mode

—-info

—kind=option

-Ix

—-Ldir
-M

—mdir dir

-0 output

F(L)

Enables automaticagbage collection of thexecutable program.

Compile code to produce line number information in runtime error messages (note that
this afects most, bt not all, runtime error messagesyhis option increases both
executable file size andxecution time.

Accept the gtensions to Brtran specified by the High PerformanaertFan Forum in
HPF 1.0. These consist of the EXTRINSI@¥word, some additional intrinsic functions,
and a lage number of compiler diregis. Thecompiler directves ae checlkd for cor
rectness bt have ro efect on compilation.

Add pathnameo the list of directories which are to be searched for module information
(.mod) files and INCLUDE filesThe current wrking directory is alays searched first,
then an directories named irl options, then the compilerlibrary directory (typically
/usr/local/lib/F or /opt/F/lib).

Set the mode of IEEE arithmetic operation accordingpade which must be one dtill
nonstd or stop.

—ieee=full enables all IEEE arithmetiadilities including non-stop arithmetic.

—ieee=nonstd disables IEEE gradual undesfipproducing zero instead of a denor
malised number; the resulting program may astdr Non-stop arith-
metic is also disabled, terminatingeeution on floating werflow,
divide by zero or imalid operand.

—ieee=stop enables all IEEE arithmetiadilities except for non-stop arithmetic;
execution will be terminated on floatingverflow, divide by zero or
invalid operand.

On DEC Alpha running Digital UNIX, theieee option must be specified when compil-
ing all program units.On other machines and operating systems;-ibee option must
be specified when compiling the main program unit, and fiésteis global. The deéult
mode is-ieee=stop

Request output of information messag&he defult is to suppress these messages.

Specify the kind numbering system to be usgdionmust be one dbyte or sequential

For -kind=byte the kind numbers for INTEGER, REAL and LOGICAL will match the
number of bytes of storage (e.g., @df REAL is 4 and DOUBLE PRECISION is 8).
Note that COMPLEX kind numbers are the same as its REAL components, and thus half
of the total byte length in the entity

For kind=sequential(the de&ult), the kind numbers for all datatypes are numbered
sequentially from 1, increasing with precision (e.g.adBfREAL is 1 and DOUBLE
PRECISION is 2).

This option does not fict the interpretation of byte-length specifiers (atemsion to
Fortran 77).

Load with library lilx.a. Theloader will search for this library in the directories speci-
fied by —Ldir options follaved by the normal system directories (see the Id(1) command).

Add dir to the list of directories for library files (see the 1d(1) command).
Produce module information files (.mod files) only

Write ary module information (.mod) files to directodyr instead of the currentavking
directory

Name the output fileutputinstead of a.outThis may also be used to specify the name
of the output file produced under the and-S options.
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-0 Normal optimisation, equélent to-O2.
-ON Set the optimisation il to N. The optimisation leels are:

—0O0 No optimisation. This is the dedult, and is the only optimisationvid compati-
ble with delngging.

-01 Minimal quick optimisation.

—-02  Normal optimisation.

—-03  Further optimisation.

-04  Maximal optimisation.
-Oassumed This is a synoym for -Oassumed=contig

—Oassumedshape
Optimises assumed-shape array dumngumaents according to thealue of shape
which must be one of

always_contig
Optimised for contiguous actualgaiments. Ifthe actual agjument is not con-
tiguous a runtime error will occur (the compiler is not standard-conforming
under this option).

contig Optimised for contiguous actualgaments; if the actual gmment is not con-
tiguous (i.e. it is an array section) a contiguous locay éeprade. Thismay
speed up array section accessing if figahtly lage number of array element
or array operations is performed (i.e. if the cost of making the locglisdess
than the werhead of discontiguous array accessesi, usually maks such
accesses sker. Note that this option does notfeft dummy aguments with
the TARGET attrilute; these arewbys accessed via the dopector

section Optimised for lev-moderate accesses to array section (discontiguous) actual
arguments. Thiss the dedult.

Note that CHARATER arrays are notfatted by these options.

—Oblock=N Specify the dimension of the blocks used fealgating the MAMUL intrinsic. The
default value (only whenO is used) is 30, i.e. the garments are processed in 30x30
blocks.

—Ounroll=N Specify the depth to which simple loops and array operations should be uniidtied.
default is no unrolling (i.e. a depth of 1) feD0 and-O1, and a depth of 2 forO and
higher optimisation kels. It can be adantageous to disable f83bop unrolling if the C
compiler normally does aevy good job itself - this can be accomplished wi@hn-

roll=1.

—Ounsafe Perform possibly unsafe optimisations that may depend on the numerical stability of the
program.

-pg Compile code to generate profiling information which is written at run-time to an imple-

mentation-dependent file (normalgmon.outor mon.out ). An execution profile may
then be generated usiggrof (on Apollo, Sun and IBM Risc System), piof (on DEC-
stations and SGI)This option may be uwailable on some implementations.

—Qpath pathname
Change the f95 compiler library pathname from thexdef(typically /usr/local/lib/F or
/opt/F/lib) topathname .

-r8 Double the size of datilt REAL/COMPLEX, and on machines for which quadruple-pre-
cision REAL/COMPLEX are ilable, double the size of DOUBLE PRECISION.
REAL/COMPLEX specified withxplicit KIND numbers or byte lengths are ufeated -
but since the KIND intrinsic returns the correcalues, COMPLEX(KIND(0dQ)) on a
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—Save
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machine with quad-precision floating-point will correctly select quad-precision COM-
PLEX.

This has no ééct on INTEGER sizes, and so the compiler is not standard-conforming in
this mode.

Strip symbol table information from theeeutable file. This option is passed to Id so
only has dect during the link step.

Produce assembler (actually C source cod#)e resulting .c file should be compiled
with the f95 command, not with the C compiler directly

This is eqwalent to inserting the SAE statement in all subprograms which are not
declared RECURSIVE, thus causing all locafigbles in such subprograms to be stati-
cally allocated.

—target=madine

Specify the machine for which code should be generated and optimisad.
Sun/SRRC, madinemay be one of

V7 SFARCstation 1 et al.
V8 SFARCstation 2 et al.
super Super$tRC

ultra UltraSIARC

native the current machine

The deéult is to compile for SERC V7. Note that programs compiled for lategrsions

of the architecture may not run, or may run much morelglamn an earlier machine.

The —target=super and —target=ultra options do not wrk with Sun C prior to SC4.0.
The—-targe=native option is not gailable with GCC.

For SGlI/Irix 5, madinemay be one of
mips1 R2000/R3000.

mips2 R4000 or later Code thus produced will not run on
R2000/R3000-based machines.

The deéult is to compile for R2000/R3000.

For Digital Alpha Unix,madinemay be one of

ev, e/5, e/56, pcab6 the specifiedlution of the Alpha chip

native the current machine.
For HP9000/700madinemay be one of
native the current machine

1.0,1.1,1.1a, 1.1b, 1.1c, 1.1d, 1.1e, 2.0
the specified ngsion of the R-RISC architecture.

—tempdir directory

—-time
—unsharedf95

Set the directory used for temporary fileslieectory. The deéult is to use the directory
named by the TMPDIR &ironment \ariable, or if that is not set, /tmp.

Report eecution times for thearious compilation phases.

Bind with the unshared (staticgrsion of the f95 runtime library; this alls a dynami-
cally linked executable to be run on systems where theGM/are f95 compiler is not
installed. Thisoption is only dfective if specified during the link step.
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-V Verbose. Printhe name of each file as it is compiled.
-V Print version information about the compiler
-w Suppress all arning messageshis option is a syngm for —w=all .
-w=class Suppress the arning messages specified ddgss which must be one dll, obs x77 or
x95.
-w=all suppresses allavning messages.
-w=0bs suppresses arning messages about the use of obsolescent features.
-W=X77 suppressesxéension varnings for commonx¢ensions to &rtran 77.
These are AB format, byte-length specifiers and Hollerith constants.
-w=x95 suppressesxéension varnings for gtensions to &rtran 95 (currently
just the HPF &ensions).
-Woptions The -W option can be used to specify the path to use for a compilation component or to
pass an option directly to such a componéiite possible combinations are:
-WO0=path
Specify the path used for therfran 95 front-endNote that this does notfatt
the library directory; theQpathoption should be used to specify that.
-Wc=path
Specify the path to use fonioking the C compiler; this is used both for the final
stage of compilation and for loading.
-Wc,option
Pass option directly to the host C compiler when compiling (producing the .o
file). Multiple options may be specified in a singlé/c, option by separating
them with commas.
-WI, option
Pass option directly to the host C compiler when loading (producing the
executable). Multipleoptions may be specified in a singi@/I, option by sepa-
rating them with commas.
-Wp=path
Specify the path to use fonioking the fpp preprocessor
-Wp,option
Passoptiondirectly to fpp when preprocessing (only for R0 and .F95 files).
—XS (Sun/SRARC option only) Store symbol tables for dbx in tixeautable (&oids the need
to keep the object files for degging).
a.out Executable output file
file.a Library of object files
file.c C source file
file.f90 F source file
file.f95 F source file
module-namanod Compiled module information file
file.o Obiject file
/opt/F/lib NAGWare library directory on Sun Solaris (other than gcc) (may be changed by

lusr/local/lib/F

-Qpath); referred to afibrary hereafter

NAGWare library directory on other machines and operating systems.
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library/*.mod Compiled library module files (supplied byAS)

library/dope.h Dope \ector header file

library/f95.h Runtime library header file

library/fcomp Fortran 95 compiler

library/gc.o Garbage collector

library/libf95.a Runtime libraryNote: On machines with the length of filenames restricted to less

than 36 characters module information for some modules will be stored in files
with different names.The supplied &chnical Information note (TECHINFO)
contains details if applicable.

DIAGNOSTICS

The diagnostics produced by F itself are intended to be »galireatory The loaderor more rarely the
host C compilermay produce occasional diagnostics.

Messages produced by the compiler are classifiedvsyitydevel; these leels are:

Info informationalmessage, noting an aspect of the source code in which the user may be
interested.
Warning somequestionable usage has been found in the susetle which may indicate a pro-

gramming errar

Extension somaon-standard-conforming code has been deteaiedhds successfully been com-
piled as anxension to the languag&.his has the same\ssity as "warning".

Error thesource code does not conform to tletfan standard or does not madense. Com-
pilation continues after revery.

Fatal aserious error in the ussrfrogram from which the compiler cannot reeg the compi-
lation is aborted immediately

Panic aninternal inconsistencis found by one of the compiler&lf-checks; this is aug in the
compiler itself and WG should be notified.

COMPILER LIMITS

Maximum INCLUDE file nesting =20
Maximm number of INCLUDE file references per compilation = 2047
Maximum DO loop nesting el =199
Maximum CASE construct nestingvks =30
Maximum DATA-implied-DO loop nesting =20
Maximum array-constructeémplied-DO loop nesting =20
Maximum number of dummy guments 32767
Maximum number of guments to MIN and MAX =20
I/O UNITS

Standard 1/O Units

Error output =0

Input =5

Output =6
Default Record Lengths

Formatted =1024 characters

Unformatted =65536 bytes
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AUTOMATIC FILE PRECONNECTION
All logical unit numbers are automatically preconnected to specific filesse files need noxist and will
only be opened or created if hare accessed with READ or WRITE without axpkcit OPEN. By
default the specific filename for unitis fort. n; howeve if the ewironment \ariable FORTnn exists its
value is used as the filenamBlote that there are twdigits in this \ariable name, e.g. thaniable control-
ling unit 1 isFORTO1 (unless the prefix has been changed, see the description of nk@UIERE-
CONN_IO). However the deéult filename for unit 1, if no @ronment \ariable &ists, is fort.1".

A file preconnected in this manner is opened VWBCESS="SEQUENTIAL . If the initial READ or
WRITE is an unformatted i/o statement, it is opened WEIRM="UNFORMA TTED’ other it is opened
with FORM="FORMA TTED’ . By default (see modul&90_PRECONN_IO) a formatted connection is
opened wittBLANK='"NULL ' andPOSITION="REWIND’ .

Automatic preconnection applies only to the initial use of a logical unit; once CLOSEd the unit will not be
reconnected automaticallyibmust be xplicitly OPENed.

Note that thisdcility means that it is possible for a READ or WRITE statement wittD&TAT = clause
to receve an i/o error code associated with the implicit OPEN.

IEEE 754 ARITHMETIC SUPPORT
If no floating-point option is specified, yafioating dvide-by-zero, werflow or invdid operand rception
will cause the xecution of the program to be terminated (with an inforaeatiressage and, on Unix, a core
dump). Occurrencef floating underflav may be reported on normal termination of the progr@n.hard-
ware supporting IEEE 754 standard arithmetic gradual uneerfith denormalised numbers will be
enabled. Notehat this mode of operation is the only omailable on hardwre which does not support
IEEE 754.

If the -ieee=full option is specified, non-stop arithmetic is enabled; thus REsklalvles may tak an the
vaues +Infinity -Infinity and NaN (Not-a-Number)If any of the floating ®ceptions listed abhe@ ae
detected by the hardwe during gecution, this &ct will be reported on normal terminatiofihe -ieee=full
option must be specified when compiling the main program and has gltd| dfat is, it &ects the
entire executable program.

If the -ieee=nonstdoption is specified, floating-poinkeeptions are handled in the deft manner (i.e.
execution is terminated).However, gradual underflev is not enabled, so results whichowid hare pro-
duced a denormalised number produce zero inst€a. option can only be used on hageae for which

this mode of operation is$ter On most such machines it must be specified when compiling the main pro-
gram and has globalfett (like -ieee=full); however, on Digital UNIX (DEC Alpha) it only has full déct

if used when compiling all program units - this is because on the Alpha architecterendislover) code
must be generated for arithmetic which is capable of producing denormalised numbers.

RANDOM_NUMBER
The random number generator supplied as the intrinsic subroutine RANDOM_NUMBER is the "good,
minimal standard" generator described in "Random Number Generators: Good Ones Are Hard to Find
[CACM October 1988, Mume 31 Number 10, pp 1192-1201fhis is a parametric multiplicae linear
congruential algorithm with the folldng parameters:

modulus: 2**31-1 (2147483647)
multiplier: 16807

This is a full-period generatoiThe seed is obtained from the time-of-day clock; viz time*16807+1 where
"time" is the number of seconds past midnight.

AUTOMATIC GARB AGE COLLECTION
The -gc option enables use of the runtimarigage collectorlt is necessary to use this option during the
link phase for it to hae dfect; specifying it additionally during the compilation phase can result in
improved performance.

The supplied &chnical Information note (TECHINFO) lists whetharlgage collection isvailable for
your system.If it is available, there will be a file "gc.0" in the compilefibrary directory
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The collector used is based oarsion 4.11 of the publiclyvailable general purposeagbage collecting
storage allocator of Hans-J Boehm, Alan J Demers and Xerox Corporation, described in "Garbage Collec-
tion in an Uncooperate Environment" (H Boehm and M Wiser Software Practice and Experience,
September 1988, pp 807-820).

The copyright notice attached to their lategtrsion is as follws:

Copyright 1988, 1989 Hans-J. Boehm, Alan J. Demers
Copyright (c) 1991-1996 by Xerox CorporatioAll rights resered.
Copyright (c) 1996 by Silicon Graphic®ll rights resered.

THIS MATERIAL IS PROVIDED AS IS, WITH ABSOLUTELY NO WARRANTY EXPRESSED
OR IMPLIED. ANY USE IS AT YOUR ONN RISK.

Permission is hereby granted to use oydbfs program

for ary purpose, preided the abee rotices are retained on all copies.
Permission to modify the code and to disitéomodified code is granted,
provided the abee rotices are retained, and a notice that the caae w
modified is included with the alse mpyright notice.

Note that the "NO WRRANTY" disclaimer refers to the original cppght holders Boehm, Demers,
Xerox Corporation and Silicon Graphic¥he modified collector distritied in binary form with the F
compiler is subject to the samamanty and conditions as the rest of the F compilation system.

The module=90_GCis provided; it contains functions andisables that can control the belwar of the
garbage collector

DEBUGGING
For details on the &rtran-90-avare delugger see dbx90(1)lhis may not beailable on some systems.

In general, host system dedgers, such as dbx, may be used successfullpdrafk code as the names of
the original source files, plus line numbers, are passed through to the intermediate I8 filiag such
dehluggers it should be noted that most locaiiables hae an underscore appended to their namkisnay
be useful to look at the intermediate C code whengiging; this is produced by the -S option.

MODULES
To use a module it must be pre-compiled, or must be defined in the file prior to it§Vhs®. separately
compiling a module thec option should be specified.

Compiling a module creates a ‘.mod’ file and usually a ‘.o’ filée ‘.mod’ file is used by the compiler at
compile time to preide information about module contents, the ‘.o’ file (if generated) contains the code of
ary module procedures and must be specified when creatingauntable file.

Note that the name of the ‘.mod’ file will be the name of the module, the ‘.0’ file will be named after the
original source file.

When a precompiled module is USEd the F compiler attempts to find its source file and, if that is success-
ful, checks the modification times producing @arming message if the *.mod’ file is out of date.

NAG-supplied modules are described in the man page nag_modules.
SEE ALSO
ar(1), cdlv), fr7(1v), fo90_gq3), fo0 iostai3), f90_kind(3), f90_preconn_iq3), f90_unix(3),
f90_unix_dir(3), f90_unix_dirent(3), f90_unix_erv(3), f90_unix_ermo(3), f90_unix_file(3),
f90_unix_proc(3), ieee_arithmetiq3), ieee_exception®), ieee_featueq3), Id(1), nag_moduleg3).
BUGS
Please report grbugs found to "info@imaginel.com" along withyasuggestions for imprements.
AUTHOR

Malcolm Cohen, The Numerical Algorithms Group Ltd., Oxford, United Kingdétacked up by Vet
Brainerd, The Brtran Compayn



