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NAME
addr2line — convert addresses into file names and line numbers

SYNOPSIS
addr2line
[ —b bfdname | ——target=bfdname] [ —-C|-—demangl€] [ —e filename | ——exe=filename]
[ —fl-—functions] [ —§—-—basename}[ —H|-—help] [ -V|-—version] [ addraddr..]

DESCRIPTION
addr2line translates program addresses into file hames and line numbers. Given an address and an ex-
ecutable, it uses the debugging information in the executable to figure out which file name and line number
are associated with a given address.

The executable to use is specified with-te@ption. The default ia.out.
addr2line has two modes of operation.

In the first, hexadecimal addresses are specified on the command liadde?ithe displays the file name
and line number for each address.

In the secondaddr2line reads hexadecimal addresses from standard input, and prints the file name and line
number for each address on standard output. In this radde?line may be used in a pipe to convert dy-
namically chosen addresses.

The format of the output is FILENAME:LINENO. The file name and line number for each address is print-
ed on a separate line. If thd option is used, then each FILENAME:LINENO line is preceded by a
FUNCTIONNAME line which is the name of the function containing the address.

If the file name or function name can not be determiaddr2line will print two question marks in their
place. If the line number can not be determirzettir2line will print 0.

OPTIONS
—b bfdname

——target=bfdname
Specify the object-code format for the object files tdfideame.

-C

——demangle
Decode demangle) low-level symbol names into user-level names. Besides removing any initial
underscore prepended by the system, this makes C++ function names readable.

—e filename

——exe=filename
Specify the name of the executable for which addresses should be translated. The default file is
a.out.

—f

——functions
Display function names as well as file and line number information.
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-S

——basenames
Display only the base of each file name.

SEE ALSO
‘ binutils " entry ininfo; The GNU Binary Utilities, Roland H. Pesch (October 1991).

COPYING
Copyright (c) 1993, 94, 95, 96, 97, 98, 1999, 2000 Free Software Foundation, Inc.

This document is distributed under the terms of the GNU Free Documentation License, version 1.1. That
license is described in the sources for this manual page, but it is not displayed here in order to make this
manual more consise. Copies of this license can also be obtained from: http://www.gnu.org/copyleft/.
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NAME
ar — create, modify, and extract from archives.

SYNOPSIS
ar [ - [{dmpgrtx}[ abcfilNoPsSuvV] [ membername] [ count] archivefiles. ..

DESCRIPTION
The GNUar program creates, modifies, and extracts from archivesaréhve is a single file holding a
collection of other files in a structure that makes it possible to retrieve the original individual files (called
members of the archive).

The original files’ contents, mode (permissions), timestamp, owner, and group are preserved in the archive,
and may be reconstituted on extraction.

GNU ar can maintain archives whose members have names of any length; however, dependinguon how
is configured on your system, a limit on member-name length may be imposed (for compatibility with
archive formats maintained with other tools). If it exists, the limit is often 15 characters (typical of formats
related to a.out) or 16 characters (typical of formats related to coff).

ar is considered a binary utility because archives of this sort are most often Udwdrées holding com-
monly needed subroutines.

ar will create an index to the symbols defined in relocatable object modules in the archive when you speci-
fy the modifier 's’. Once created, this index is updated in the archive whersverakes a change to its
contents (save for theq” update operation). An archive with such an index speeds up linking to the li-
brary, and allows routines in the library to call each other without regard to their placement in the archive.

You may use hm —s’ or * nm ——print—armap ’ to list this index table. If an archive lacks the table, an-
other form ofar calledranlib can be used to add just the table.

ar insists on at least two arguments to execute: one keyletter specifyiogethgon (optionally accompa-
nied by other keyletters specifyimgpdifiers), and the archive name to act on.

Most operations can also accept furtfies arguments, specifying particular files to operate on.

OPTIONS
GNU ar allows you to mix the operation cogeand modifier flagsnod in any order, within the first com-
mand-line argument.
If you wish, you may begin the first command-line argument with a dash.

The p keyletter specifies what operation to execute; it may be any of the following, but you must specify
only one of them:

d Delete modules from the archive. Specify the names of modules to be deldtks; dse archive
is untouched if you specify no files to delete.

If you specify the ¥’ modifier, ar will list each module as it is deleted.

m Use this operation tmove members in an archive.

The ordering of members in an archive can make a difference in how programs are linked using

Free Software Foundation 1999 1



ar(1) GNU Development Tools ar(1)

the library, if a symbol is defined in more than one member.
If no modifiers are used wittm, any members you name in tfikes arguments are moved to the

end of the archive; you can use tha’; * b’, or ‘i’ modifiers to novethem to a specified place in-
stead.

p Print the specified members of the archive, to the standard output file. I tmeddifier is speci-
fied, show the member name before copying its contents to standard output.

If you specify ndiles, all the files in the archive are printed.

q Quick append; addfilesto the end ofrchive, without checking for replacement.

The modifiers @’, ‘ b’, and ‘i’ do not affect this operation; new members are always placed at
the end of the archive.

The modifier v’ makesar list each file as it is appended.

Since the point of this operation is speed, the archive’s symbol table index is not updated, even if it
already existed; you can usar's’ or ranlib explicitly to update the symbol table index.

However, too many different systems assume quick append rebuilds the index, sar @hile-
ments ‘q’ as a synonym forft ’.

r Insertfiles into archive (with replacement). This operation differs fromd’ in that any previously
existing members are deleted if their names match those being added.

If one of the files named iiiles doesn’t existar displays an error message, and leaves undisturbed
any existing members of the archive matching that name.

By default, new members are added at the end of the file; but you may use one of the modifiers
‘“a’, " b’, or'i’torequest placement relative to some existing member.

The modifier v’ used with this operation elicits a line of output for each file inserted, along with
one of the lettersa’ or ‘ r ' to indicate whether the file was appended (no old member deleted) or
replaced.

t Display atable listing the contents ddrchive, or those of the files listed files that are present in
the archive. Normally only the member name is shown; if you also want to see the modes (per-
missions), timestamp, owner, group, and size, you can request that by also specifying the *
modifier.

If you do not specify anfjles, all files in the archive are listed.
If there is more than one file with the same name (d&y/)‘in an archive (sayb.a’), ‘ art b.a

fie” will list only the first instance; to see them all, you must ask for a complete listing—in our ex-
ample, ‘artb.a’.

X Extract members (namefiles) from the archive. You can use the’'modifier with this operation,
to request thar list each name as it extracts it.

If you do not specify anfjles, all files in the archive are extracted.
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A number of modifiersrfod) may immediately follow the keyletter, to specify variations on an opera-
tion’s behavior:

Add new filesafter an existing member of the archive. If you use the modifi¢ghe name of an
existing archive member must be present asrémbername argument, before tharchive specifi-
cation.

Add new filesbefore an existing member of the archive. If you use the modifi¢he name of an
existing archive member must be present asrémbername argument, before tharchive specifi-
cation. (same as ).

Create the archive. The specifieafchive is always created if it didn't exist, when you request an
update. But a warning is issued unless you specify in advance that you expect to create it, by us-
ing this modifier.

Truncate names in the archivar will normally permit file names of any length. This will cause
it to create archives which are not compatible with the natiygogram on some systems. If this
is a concern, thEmodifier may be used to truncate file names when putting them in the archive.

Insert new filedefore an existing member of the archive. If you use the modifilse name of an
existing archive member must be present asrémbername argument, before tharchive specifi-
cation. (same add'’).

This modifier is accepted but not used.

Uses thecount parameter. This is used if there are multiple entries in the archive with the same
name. Extract or delete instanmmint of the given name from the archive.

Preserve theriginal dates of members when extracting them. If you do not specify this modifier,
files extracted from the archive will be stamped with the time of extraction.

Use the full path name when matching names in the archivean not create an archive with a

full path name (such archives are not POSIX complaint), but other archive creators can. This op-
tion will causear to match file names using a complete path name, which can be convenient when
extracting a single file from an archive created by another tool.

Write an object-file index into the archive, or update an existing one, even if no other change is
made to the archive. You may use this modifier flag either with any operation, or alone. Running
“ar s’ on an archive is equivalent to runninganlib ’ on it.

Do not generate an archive symbol table. This can speed up building a large library in several
steps. The resulting archive can not be used with the linker. In order to build a symbol table, you
must omit the S’ modifier on the last execution o&r’, or you must run fanlib ’ on the archive.

Normally, ar r. .. inserts all files listed into the archive. If you would like to insety those of

the files you list that are newer than existing members of the same names, use this modifier. The
‘u’ modifier is allowed only for the operatiom * (replace). In particular, the combinatioqu’

is not allowed, since checking the timestamps would lose any speed advantage from the operation

q.
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Y This modifier requests therbose version of an operation. Many operations display additional in-
formation, such as filenames processed, when the modifiés appended.

\Y This modifier shows the version numbeiaof

SEE ALSO
“ binutils " entry ininfo; The GNU Binary Utilities, Roland H. Pesch (October 1991im(1), ranlib (1).

COPYING
Copyright (c) 1991, 1992, 1993, 1995, 1998, 1999, 2000 Free Software Foundation, Inc.

This document is distributed under the terms of the GNU Free Documentation License, version 1.1. That
license is described in the sources for this manual page, but it is not displayed here in order to make this
manual more consise. Copies of this license can also be obtained from: http://www.gnu.org/copyleft/.
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NAME
GNU as - the portable GNU assembler.

SYNOPSIS
as[—a[ dhins][=file]] [ -D][ ——defsym SYM=VAL ][ -f] [ ——gstabg| [ -I path] [ -K ][ -L]
[-M | =—mri ] [ —o objfile] [ -R] [ ——traditional-format ][ -v] [ -w][ ——[files...]
i960-only options:
[-ACA |-ACA_A |-ACB |-ACC |-AKA |-AKB |-AKC |-AMC ][ =b] [ —no-relax]
m680x0-only options:
[-17[ -mc68000 -mc68010 -mc6802Q

DESCRIPTION
GNU asis really a family of assemblers. If you use (or have used) the GNU assembler on one architecture,
you should find a fairly similar environment when you use it on another architecture. Each version has
much in common with the others, including object file formats, most assembler directives (often called
pseudo-opsand assembler syntax.
For information on the syntax and pseudo-ops used by &&ke ‘as’ entry ininfo (or the manualsing
as: The GNU Assembler
asis primarily intended to assemble the output of the GNU C conmpilefor use by the linkeld. Never-
theless, we've tried to makesassemble correctly everything that the native assembler would. This doesn’t
meanasalways uses the same syntax as another assembler for the same architecture; for example, we know
of several incompatible versions of 680x0 assembly language syntax.
Each time you rumsit assembles exactly one source program. The source program is made up of one or
more files. (The standard input is also a file.)
If asis given no file names it attempts to read one input file fronagtstandard input, which is normally
your terminal. You may have to typl-D to tell asthere is no more program to assemble. Use"if
you need to explicitly name the standard input file in your command line.
as may write warnings and error messages to the standard error file (usually your terminal). This should
not happen wheasis run automatically by a compiler. Warnings report an assumption made s that
could keep assembling a flawed program; errors report a grave problem that stops the assembly.

OPTIONS

-a Turn on assembly listings. There are various subopti@homits debugging directivesh
includes the high level source code; this is only available if the source file can be found, and the
code was compiled withg. lincludes an assembly listingn omits forms processings includes
a symbol listing. = file sets the listing file name; this must be the last suboption. The default sub-
options aréhls.

-D This option is accepted only for script compatibility with calls to other assemblers; it has no effect
onas

——defsym SYM=VALUE
Define the symbol SYM to be VALUE before assembling the input file. VALUE must be an inte-
ger constant. As in C, a leading Ox indicates a hexadecimal value, and a leading O indicates an
octal value.

—f “fast”--skip preprocessing (assume source is compiler output).
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-I path
Add pathto the search list fainclude directives.
——gstabs

Generate stabs debugging information for each assembler line. This may help debugging assem-
bler code, if the debugger can handle it.

-K Issue warnings when difference tables altered for long displacements.
-L Keep (in symbol table) local symbols, starting with’
=M, ——mri

Assemble in MRI compatibility mode.
-0 objfile

Name the object-file output froas
-R Fold data section into text section

——traditional—-format
Use same format as native assembler, when possible.

-V Announceasversion
-W, ——no-warn
Suppress warning messages.

——fatal-warnings
Consider warnings to be fatal.

—-—warn
Just warn on warnings.

—— | files...
Source files to assemble, or standard inpt) (

—Avar (When configured for Intel 960gpecify which variant of the 960 architecture is the target.
-b (When configured for Intel 960Add code to collect statistics about branches taken.

—no-relax
(When configured for Intel 9600 not alter compare-and-branch instructions for long displace-
ments; error if necessary.

- (When configured for Motorola 68000).
Shorten references to undefined symbols, to one word instead of two.

-mc68000 -mc68010 -mc68020
(When configured for Motorola 68000).
Specify what processor in the 68000 family is the target (default 68020)

Options may be in any order, and may be before, after, or between file names. The order of file names is
significant.

‘==’ (two hyphens) by itself names the standard input file explicitly, as one of the filasttbassemble.
Except for ‘=="any command line argument that begins with a hypheri)(is an option. Each option
changes the behavior aé No option changes the way another option works. An option s’ #oflowed

by one or more letters; the case of the letter is important. All options are optional.

The ‘-0’ option expects exactly one file name to follow. The file name may either immediately follow the

option’s letter (compatible with older assemblers) or it may be the next command argument (GNU stan-
dard).
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These two command lines are equivalent:
as -0 my-object-file.o mumble.s
as —omy-object-file.o mumble.s

SEE ALSO
‘as’ entry ininfo; Using as: The GNU Assembjlgicq 1), Id ().

COPYING
Copyright (c) 1991, 1992, 2000 Free Software Foundation, Inc.

This document is distributed under the terms of the GNU Free Documentation License, version 1.1. That
license is described in the sources for this manual page, but it is not displayed here in order to make this
manual more consise. Copies of this license can also be obtained from: http://www.gnu.org/copyleft/.
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NAME
c++blt « demangle C++ symbols

SYNOPSIS
ct++blt [e_|esstrip-underscores ][ s {gnu,lucid,arm} |esformat={gnu,lucid,arm} ][ eshelp ]
[ esversion ][ symbol..]

DESCRIPTION
The C++ language provides function overloading, which means that you can write many functions with the
same name (providing each takes parameters of different types). All C++ function names are encoded into
a low-level assembly label (this process is knowmasgling). Thec++bPlt program does the inverse
mapping: it decodesiémangles) low-level names into user-level names so that the linker can keep these
overloaded functions from clashing.

Every alphanumeric word (consisting of letters, digits, underscores, dollars, or periods) seen in the input is
a potential label. If the label decodes into a C++ name, the C++ name replaces the low-level name in the
output.

You can use++bltto decipher individual symbols by specifying these symbols on the command line.

If no symbol arguments are given;++bltreads symbol names from the standard input and writes the
demangled names to the standard output. All results are printed on the standard output.

OPTIONS

esstripeunderscores
On some systems, both the C and C++ compilers put an underscore in front of every name. For
example, the C nanfeo gets the low-level namefoo. This option removes the leading
underscore.

*s {gnu,lucid,arm}

ssformat={gnu,lucid,arm}
GNU nm can decode three different methods of mangling, used by different C++ compilers. This
option selects which method it uses: the one used by the GNU compiler, the one used by the Lucid
compiler, or the one specibed by the C++ Annotated Reference Manual. The default is the GNU
style.

eshelp Print a summary of the options¢e+bltand exit.

eeversion
Print the version number cof-+pblt and exit.

SEE ALSO
Gpinutils O entry ifnfo; The GNU Binary Utilities, Roland H. Pesch (June 1993).

COPYING
Copyright (c) 1993 Free Software Foundation, Inc.

Permission is granted to make and distribute verbatim copies of this manual provided the copyright notice
and this permission notice are preserved on all copies.

Permission is granted to copy and distribute modibed versions of this manual under the conditions for
verbatim copying, provided that the entire resulting derived work is distributed under the terms of a
permission notice identical to this one.

Permission is granted to copy and distribute translations of this manual into another language, under the
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aboveconditions for modibed versions, except that this permission notice may be included in translations
approved by the Free Software Foundation instead of in the original English.
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NAME

g77 — GNU project Fortran Compiler (v0.5.24)
SYNOPSIS

g77[option | filename]. ..
WARNING

The information in this man page is an extract from the full documentation of the GNU Fortran compiler
(version 0.5.24), and is limited to the meaning of some of the options.

This man page is not up to date, since no volunteers want to maintain it. If you find a discrepancy between
the man page and the software, please check the Info file, which is the authoritative documentation.

If we find that the things in this man page that are out of date cause significant confusion or complaints, we
will stop distributing the man page. The alternative, updating the man page when we update the Info file, is
impractical because the rest of the work of maintaining GNU Fortran leaves us no time for that. The GNU
project regards man pages as obsolete and should not let them take time away from other things.

For complete and current documentation, refer to the Infodil&@” or the manualJsing and Porting GNU
Fortran (for version 0.5.24). Both are made from the Texinfo source §ji&.texi

If your system has thdrfo ' command installed, the commanihfo g77’ should work, unlesg77has not
been properly installed. If your system lachsfo’, or you wish to avoid using it for now, the command
‘ more /usr/info/g77.info*’ should work, unlesg77has not been properly installed.

If g77has not been properly installed, so that you cannot easily access the Info file for it, ask your system
administrator, or the installer gf77 (if you know who that is) to fix the problem.

DESCRIPTION
The C and F77 compilers are integratgd7 is a program to caljcc with options to recognize programs
written in Fortran (ANSI FORTRAN 77, also called F7gccprocesses input files through one or more of
four stages: preprocessing, compilation, assembly, and linking. This man page contains full descriptions

for only F77-specific aspects of the compiler, though it also contains summaries of some general-purpose
options. For a fuller explanation of the compiler, geg1).

For complete documentation on GNU Fortran, tyjpdd g77’.

F77 source files use the suffix*, * .for’, or * .FOR’; F77 files to be preprocessed d&pp(1) use the suffix
“.F’, " .fpp’, or ' .FPP’; Ratfor source files use the suffix* (thoughratfor itself is not supplied as part
of g77).
OPTIONS
There are many command-line options, including options to control details of optimization, warnings, and
code generation, which are common to blgithandg77. For full information on all options, see(1).

Options must be separate:dr ' is quite different from ~=d —-r .

Most ‘—f’ and ‘-W'’ options have two contrary forms:fname and —fno—name (or —Wname and
-Wno-name). Only the non-default forms are shown here.

-C Compile or assemble the source files, but do not link. The compiler output is an object file corre-
sponding to each source file.

—Dmacro
Define macramacro with the string ‘1’ as its definition.

—Dmacro=defn
Define macranacro asdefn.

-E Stop after the preprocessing stage; do not run the compiler proper. The output is preprocessed
source code, which is sent to the standard output.
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-ldir
—Ldir

GNU Tools G77(1)

Produce debugging information in the operating system’s native format (for DBX or SDB or
DWARF). GDB also can work with this debugging information. On most systems that use DBX
format, ‘—g’ enables use of extra debugging information that only GDB can use.

Unlike most other Fortran compilers, GNU Fortran allows you to ageé with * —O’. The short-

cuts taken by optimized code may occasionally produce surprising results: some variables you
declared may not exist at all; flow of control may brieflpu@where you did not expect it; some
statements may not be executed because they compute constant results or their values were already
at hand; some statements may execute in different places because they were moved out of loops.

Nevertheless it proves possible to debug optimized output. This makes it reasonable to use the
optimizer for programs that might have bugs.

Append directondir to the list of directories searched for include files.

Add directorydir to the list of directories to be searched fel™

—llibrary

Use the library namelbrary when linking.

—nostdinc

Do not search the standard system directories for header files. Only the directories you have speci-
fied with—1 options (and the current directory, if appropriate) are searched.

Optimize. Optimizing compilation takes somewhat more time, and a lot more memory for a large
function. See the GCC documentation for further optimisation options. Loop unrolling, in partic-
ular, may be worth investigating for typical numerical Fortran programs.

Place output in fildile.

Stop after the stage of compilation proper; do not assemble. The output is an assembler code file
for each non-assembler input file specified.

—Umacro

-V

-Wall

Undefine macronacro.

Print (on standard error output) the commands executed to run the stages of compilation. Also
print the version number of the compiler driver program and of the preprocessor and the compiler
proper. The version numbers of g77 itself and the GCC distribution on which it is based are dis-
tinct.

Issue warnings for conditions which pertain to usage that we recommend avoiding and that we
believe is easy to avoid, even in conjunction with macros.

file.h C header (preprocessor) file

file.f Fortran source file

file.for Fortran source file

file.FOR Fortran source file

file.F preprocessed Fortran source file
file.fpp preprocessed Fortran source file
file.FPP preprocessed Fortran source file

file.r

Ratfor source file (ratfor not included)

file.s assembly language file
file.o object file

a.out link edited output
TMPDIR/ccd temporary files
LIBDIR/cpp preprocessor
LIBDIR/771 compiler

LIBDIR/libg2c.a Fortran run-time library

GNU Tools
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LIBDIR/libgcc.a GCC subroutine library

/lib/crt[01n].o start-up routine

/lib/libc.a standard C library, seatro(3)

/usr/include standard directory fénclude files

LIBDIR/include standard gcc directory f8include
files.

LIBDIR is usually/usr/local/lib/machine/version.

TMPDIR comes from the environment variaGl®IPDIR (default/usr/tmp if available, elsétmp).

SEE ALSO
gce(l), cpp(), as(1), Id(1), gdb(1), adb(1), dbx(1), sdb(1).
‘g77, ' gcec, fcpp’, fas’, ' Id’, and ‘gdb’ entries ininfo.
Using and Porting GNU Fortran (for version 0.5.24), James Craig BurleyJsing and Porting GNU CC (for
version 2.0), Richard M. StallmanThe C Preprocessor, Richard M. StallmanDebugging with GDB: the
GNU Source-Level Debugger, Richard M. Stallman and Roland H. Pesdsing as: the GNU Assembler,
Dean Elsner, Jay Fenlason & friendkd: the GNU linker, Steve Chamberlain and Roland Pesch.

BUGS
For instructions on how to report bugs, typefo g77 -n Bugs.

COPYING
Copyright (c) 1991-1998 Free Software Foundation, Inc.
Permission is granted to make and distribute verbatim copies of this manual provided the copyright notice
and this permission notice are preserved on all copies.
Permission is granted to copy and distribute modified versions of this manual under the conditions for ver-
batim copying, provided that the entire resulting derived work is distributed under the terms of a permission
notice identical to this one.
Permission is granted to copy and distribute translations of this manual into another language, under the
aboveconditions for modified versions, except that this permission notice may be included in translations
approved by the Free Software Foundation instead of in the original English.

AUTHORS

See the GNU CC Manual for the contributors to GNU CC. See the GNU Fortran Manual for the contribu-
tors to GNU Fortran.

GNU Tools 1999-02-14 3



GCC(1) GNU GCC(1)

NAME
gcc —GNU project C and & compiler

SYNOPSIS

gcc [-c+-S+HE] [ —std=standard]
[-g] [-pg] [-Olevel]
[-Wwarn...] [-pedantic]
[=ldir...] [-Ldir...]
[-Dmacro[=defn]...] [-Umacro]
[—foption...] [-mmachine-option...]
[—o outfile] infile...

Only the most useful options are listed here; see below for the remagwieaccepts mostly the same
options agycc.

DESCRIPTION
When you invokeGCC, it normally does preprocessing, compilation, assembly and linking. The “overall
options” allow you to stop this process at an intermediate stage. For exampte,dpgon says not to run
the linker. Then the output consists of object files output by the assembler.

Other options are passed on to one stage of processing. Some options control the preprocessor and others
the compiler itself. Yet other options control the assembler and linker; most of these are not documented
here, since you rarely need to use any of them.

Most of the command line options that you can use &t are useful for C programs; when an option is
only useful with another language (usuallg#)Cthe explanation says so explicitly. If the description for a
particular option does not mention a source language, you can use that option with all supported languages.

Thegec program accepts options and file names as operands. Many options have multi-letter names; there-
fore multiple single-letter options mawpt be grouped+dr is very different from-d —r.

You can mix options and other arguments. For the most part, the order you use doesn't matter. Order does
matter when you use several options of the same kind; for example, if you sfecifgre than once, the
directories are searched in the order specified.

Many options have long names starting withor with ~-W--—for example ~fforce-mem, —fstr ength-

reduce, —Wformat and so on. Most of these have both positive and negative forms; the negative form of
—ffoo would be-fno-foo. This manual documents only one of these two forms, whichever one is not the
default.

OPTIONS
Option Summary

Here is a summary of all the options, grouped by type. Explanations are in the following sections.

Overall Options
—-c —-S —E -ofile —pipe —passexit-codes —x language -v —-target-help —-help

C Language Options
—ansi —std=standard -fno-asm -fno-builtin —fhosted -ffreestanding —trigraphs —traditional
—traditional-cpp -—fallow-single-predsion -fcond-mismatch -fsigned-bitfields —fsigned-char
—funsigned-bitfields —funsigned-char —fwritable-strings —fshort-wchar

C++ Language Options

—fno-access-control —fcheck-new —fconserve-space —fdollars-in-identifiers —fno-elide-construc-
tors —fno-emforce-eih-specs —fextennal-templates —falt-extermal-templates —ffor-scope —fno-for-
scope —fno-gnu-keywords —fhonor-std -fhuge-objects —fno-implicit-templates —fno-implicit-
inline-templates —fno-implement-inlines —fms-extensions —fno-operator-names —fno-optional-
diags —fpermissive —frepo —fno-rtti —ftemplate-depth-n —fusecxa-atexit —fvtable-thunks —nos-
tdinc++ —fno-default-inline —-Woctor-dtor-privacy —Wnon-virtual-dtor —Wrearder —Weffc++
-Wno-deprecated —~Wno-non-template-friend —Wold-style-cast —Woverloaded-virtual —Wno-
pmf-conversions —Wsign-promo —-Wsynth
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Language Independent Options
—fmessageength=n —fdiagnostics-show-location=[onceevery-line]

Warning Options

—fsyntax-only —pedantic —pedantic-emrors -w -W -Wall —Waggregatereturm —\Wcast-align
-Wcast-qual —Wchar-subscripts —Wcomment —\Wconversion —Wdisabled-optimization —\Wer-
ror —Wfloat-equal —Wformat —Wformat=2 —-Wformat-nonliteral —Wformat-security —Wid-
clagh-len —-Wimplicit —Wimplicit-int —Wimplicit-function-dedaration —Wenror-implicit-func-
tion-dedaration —Wimport —Winline —Wlarger-than-len -Wlong-long -Wmain -Wmissing-
dedarations —Wmissing-format-attribute —Wmissing-noreturm -Wmultichar —Wno-format-
extra-args —Wno-format-y2k —Wno-import —Wpacked —Wpadded —Wparentheses —\Wpointer-
arith -Wredundant-deds —Wreturm-type —-Wseguencepoint —Wshadow -Wsign-compare
-Wswitch -Wsystem-headers —Wtrigraphs —Wundef —Wuninitialized —\Wunknown-pragmas
—Wunreachable-code “Wunused -Wunused-function -WunusedHlabel —Wunused-parameter
—Wunused-value “Wunused-variable “Wwrite-sirings

C-only Warning Options
—Wbad-function-cast “Wmissing-prototypes —Wnested-externs —\Wsitrict-prototypes —Wtradi-
tional

Debugging Options
—a —ax -dletters -fdump-unnumbered —fdump-translation-unit=file —-fdump-classlayout=file
—fpretend-float —fprofile-arcs —ftest-coverage —g -—glevel -gcoff -—gdwarf —gdwarf-1
—gdwarf-1+ -gdwarf-2 —ggdb -gstabs —gstabst+ -gxcoff —gxcoff+ —p -pg -—print-file-
name=library —print-libgcc-file-name —priint-prog-name=program —print-search-dirs —Q —save-
temps —time

Optimization Options
—falign-functions=n —falign-jumps=n -falign-labels=n -falign-loops=n —fbranch-probabilities
—fcaller-saves —fcsefollow-jumps —fcseskip-blocks —fdata-sections —fdce —fdelayed-branch
—fdelete-null-pointer-checks —fexpensive-optimizations —ffast-math —ffloat-store —fforce-addr
—fforce-mem -ffunction-sections —fgcse —finline-functions —finlinedimit=n —fkegp-inline-func-
tions —fkegp-static-consts —fmove-all-movables —fno-default-inline —fno-defer-pop —fno-func-
tion-cse —fno-guessbranch-probability —fno-inline —fno-math-emrmo —fno-pegphole —fomit-
frame-pointer —foptimizeregister-move —foptimize-sibling-calls —freduce-all-givs —fregmove
—fr ename- egisters —fremun-cse-after-loop —frenun-loop-opt —fschedule-insns —fschedule-insns2
—fsingle-predsion-constant —fssa —fstrength-reduce —fstrict-aliasing —fthread-jumps —ftrapv
—funroll-all-loops —funroll-loops —param name=value-O -O0 -0O1 -02 -03 -Os

Preprocessor Options
-$ —Aquestion=answer —A-question[=answer] -C —dD -dl —dM —dN -Dmacro[=defn] -E -H
—idirafter dir —include file -imacros file —iprefix file —iwithprefix dir —iwithprefixbefore dir
—isystern dir —isystem-c++ dir -M -MM -MF -MG -MP -MQ -MT -nostdinc —P —remap
—trigraphs —undef —Umacro —Wp,option

Assembler Option
-Wa,option

Linker Options

object-file-name -—llibrary —nostartfiles —nodefaultlibs —nostdlib -s —static —static-libgcc

—shared —shared-libgec —symbolic —WI,option —Xlinker option —u symbol

Directory Options
—Bprefix —Idir —1- —Ldir —specs=file

Target Options
—b machine -V version
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Machine Dependent Options
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M680x0 Options

-m68000 -m68020 -m68020-40 -m68020-60 -m68030 -m68040 —m68060 —mcpu32
-m5200 -m68881 —mbitfield -mc68000 —mc68020 —mfpa —mnobitfield -mrtd -mshort
—msoft-float —mpcrel —malign-int —mstriict-align

M68hclx Options

-m6811 -m6812 —m68hcll —m68hcl12 —mauto-incdec —mshort —msaoft-reg-count=count
VAX Options

—mg —mgnu —munix

SPARC Options

—mcpu=cpu type -mtune=pu type -mcmodel=code model -m32 -m64 —mapp-regs —mbrokemn-
saverestore —mcypress —mepilogue —mfaster-structs —mflat —mfpu -mhard-float —mhard-
quad-float -mimpure-text —mlive-g0 —mno-app-regs —mno-epilogue —-mno-faster-structs —mno-
flat —mno-fpu —-mno-impuretext —mno-stack-bias —mno-unaligned-doubles —msoft-float
—msoft-quad-float —mgparclite —mstack-bias —msupersparc —munaligned-doubles —mv8
Convex Options

-mcl -mc2 -mc32 -mc34 -mc38 —margcount —mnoargcount —mlong32 -mlong64
—mvolatile-cache —mvolatilenocache

AMD29K Options

—-m29000 -m29050 —-mbw -mnbw -mdw -mndw -mlarge —mnormal —msmall —mkemnel-
registers —mno-reuse-arg-regs —mno-stack-check —mno-storem-bug —mreuse-arg-regs —msoft-
float —mstack-check —mstorem-bug —muser-registers

ARM Options

—mapcsframe —mno-apcsframe —mapcs-26 —mapcs-32 —mapcs-stack-check —mno-apcs-stack-
check —mapcsfloat —mno-apcsfloat —mapcsreentrant —mno-apcsteentrant —msched-prolog
—mno-sched-prolog —mlittle-endian —mbig-endian —mwordsittle-endian —malignment-traps
—mno-alignment-traps —msoft-float —mhard-float —mfpe —mthumb-interwork —mno-thumb-
interwork —mcpu= —march= —-mfpe= —msiructure-size-boundary= —mbsd —mxopen —mno-sym-
remame —mabort-on-noreturm —mlong-calls —mno-long-calls -mnop-fun-dilimport —mno-nop-
fun-dllimport —msingle-pic-base—mno-single-pic-base—mpic-regjster=

Thumb Options

—mtpcsframe -mno-tpcsframe -mtpcsleal-frame -—mno-tpcsleal-frame —mlittle-endian
—mbig-endian -mthumb-interwork —mno-thumb-interwork —mstructure-size-boundary=
—mnop-fun-dllimport —mno-nop-fun-dilimport —mcallee-super-interworking -mno-callee-super-
interworking —mcaller-super-intenworking —mno-caller-super-interworking —msingle-pic-base
—mno-single-pic-base—mpic-register—

MN10200 Options

—mr elax

MN10300 Options

—mmult-bug —mno-mult-bug -mam33 —mno-am33 —mrelax
M32R/D Options

—mcode-model=model type —msdata=sdata type -G num
M88K Options
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-m88000 —m88100 —m88110 —mbig-pic —mcheck-zero-division —mhandle-arge-shift —miden-
tify-revision —mno-check-zero-division —mno-ocs-debug-info —mno-ocsframe-position —mno-
optimize-arg-area —mno-serialize-volatile —mno-underscores —mocs-debug-info —mocsframe-
position -—moptimize-arg-area —-msearializevolatle -mshort-data-num -msw3 -mswr4
—mtrap-large-shift —muse-div-instruction -mversion-03.00 —mwarn-passed-structs

RS/6000 and Power PC Options

—mcpu=cpu type -mtune=cpu type -mpower —mno-power —mpower2 —mno-power2 —mpow-
erpc —mpowernpcé4 —mno-powerpc —mpowernpc-gpopt —mno-powernpc-gpopt —mpowenpc-gfx-
opt —mno-powerpc-gfxopt —mnewmnemonics —mold-mnemonics —mfull-toc —mminimal-toc
—mno-fop-in-toc  —mno-sum-in-toc -m64 -m32 -mxl-call —mno-xl-call —mthreads —mpe
—-msoft-float —mhard-float —mmultiple —-mno-multiple —mstring —mno-string —-mupdate
—mno-update —mfusedtmadd -mno-fused-madd -mbit-align —-mno-bit-align —mstriict-align
—mno-strict-align —mrelocatable —mno-relocatable —mrelocatablelib —mno-relocatable-lib
-mtoc —-mno-toc —mlittle —mlittle-endian -mbig -mbig-endian -mcall-aix -mcall-sysv
—mprototype —-mno-prototype —msim -mmvme -mads -myellowknife —memb -msdata
—msdata=opt —mvxworks —G num

RT Options

—mcall-lib-mul -mfp-arg-in-fpregs —mfp-arg-in-gregs —mfull-fp-blocks —mhc-struct-returm
—min-line-mul —=mminimum-fp-blocks —mnohc-struct-returm

MIPS Options

—mabicalls —mcpu=cpu type —-membeddedidata -muninit-const-in-rodata —membedded-pic
-mfp32 -mfp64 —-mgas -mgp32 -mgp64 —mgpopt —mhalf-pic —mhard-float —-mint64
—mipsl —-mips2 —-mips3 —-mips4 —-mlong64 —mlong32 —mlong-calls —mmemcpy —mmips-as
—mmips-file -mno-abicalls -mno-embedded-data —mno-uninit-const-in-rodata —mno-embed-
ded-pic -mno-gpopt —mno-long-calls —mno-memcpy —-mno-mipstfile —mno-rmames —mno-
stats -mrmames —msoft-float —m4650 —msingle-float —mmad -mstats —-EL —EB -G num
—nocpp —Mabi=32 —mabi=n32 —mabi=64 —mabi=eabi —mfix7000 -mno-crt0

386 Options

—mcpu=cpu type —march=cpu type —mintel-syntax —-mieeefp —mno-fancy-math-387 —mno-fp-
ret-in-387 —msoft-float —msw3—-shlib -mno-wide-multiply —-mrtd -malign-double —malign-
jumps=num -—malign-loops=num -malign-functionssnum —mpr eferr ed-stack-boundary=num
—mthr eads —mno-align-stringops —minline-all-stringops —-mpush-args —maccumulate-outgoing-
args —m128bit-long-double —-m96bit-long-double —mregparm=num

HPPA Options

—march=architecture type —mbig-switch —mdisable-fpregs —mdisable-indexing -mfast-indirec-
calls -mgas —mjump-in-delay —mlong-load-store —mno-big-switch —mno-disable-fpregs —mno-
disable-indexing -mno-fast-indirec-calls —-mno-gas —mno-jump-in-delay —mno-long-load-
store —mno-portabletuntime -mno-soft-float —mno-spaceregs —msoft-float —mpa-risc-1-0
—mpa-risc-1-1 —mpa-risc-2—0 —mportable-runtime —mschedule=cpu type —mspaceregs

Intel 960 Options

—mcpu type —masm-compat —mclean-linkage —-mcode-align —-mcomplex-addr —mleaf-proce-
dures —mic-compat -mic2.0-compat -mic3.0-compat —mintelasm -mno-clean-linkage
—mno-code-align -mno-complex-addr —mno-leaf-procedures —mno-old-align —mno-striict-align
—mno-tail-call -mnumeriics —mold-align —msoft-float —mstrict-align —mtail-call

DEC Alpha Options

—-mfp-regs —mno-fp-regs -mno-soft-float —msoft-float —malpha-as —mgas —mieee —mieee-with-
inexact —mieeeconformant -mfp-trap-mode=mode -mfp-rounding-mode=mode -mtrap-

gce-3.1 4



GCC(1)

GNU GCC(1)

predsion=mode —mbuild-constants —mcpu=cpu type -mbwx —mno-bwx —mcix —mno-cix -mmax
—mno-max —-mmemory-latemcy=time

Clipper Options

—mc300 —-mc400

H8/300 Options

—mrelax —mh —ms—-mint32 —malign-300
SH Options

-ml -m2 -m3 —-m3e -Mm4—nofpu -m4—single-only —-m4-single —-m4 -mb -ml —-mdalign
—-mrelax —mbigtable —mfmovd -mhitachi —mnomacsave —misize —mpadstruct —mspace
—mpr eflergot —musanmode

System V Options
—-Qy -Qn -YP,paths —Ym,dir
ARC Options

-EB -EL —mmanglecpu -mcpu=cpu -mtext=text section —-mdata=data section -mro-
data=readonly data section

TMS320C3x/C4x Options

—mcpu=cpu —mbig —msmall —mregparm —mmemparm —mfast-fix -mmpyi —mbk —mti —mdp-
isr-reload —mrpts—=count —mrptb -mdb -mloop-unsigned -mparallel-insms —mparallel-mpy
—mpr eserve-float

V850 Options

—mlong-calls —-mno-ong-calls —-mep -mno-ep -mprolog-function -mno-prolog-function
—mspace —mtda=n —msdla=n —-mzda=n -mv850 —-mbig-switch

NS32K Options

—m32032 -m32332 —-m32532 -Mm32081 -m32381 —mmult-add -mnomult-add —msaoft-float —mritd

—mnortd —mregparam —mnoregparam —msb —mnosb —mbitfield -mnobitfield -mhimem —mno-
himem

AVR Options

—-mmcu=mcu -—-msize -minit-stack=n —mno-intemrupts -mcall-prologues —mno-tablejump
—mtiny-stack

MCore Options

—mhardlit -mno-hardlit -mdiv -mno-div —mrelax-immediates -mno-relax-immediates —mwide-
bitfields -mno-wide-bitfields -m4byte-functions -mno-4byte-functions —mcallgraph-data —mno-
callgraph-data —mslow-bytes -mno-slow-bytes —mno-Isim —mlittle-emdian —-mbig-endian -m210
—m340 —mstack-increment

IA-64 Options

—mbig-endian —mlittle-endian —mgnu-as —mgnu-ld —mno-pic —mvolatile-asm-stop —mb-step
—mr egister-names —mno-sdata —mconstant-gp —mauto-pic —minline-divide-min-latency —min-
line-divide-max-throeughput —mno-dwarf2—asm —mfixed-range—register range

Code Generation Options

2001-02-19

—fcall-saved-reg —fcall-used-reg —fexceptions —funwind-tables —ffixed-reg —finhibit-size-direc-
tive —finstrument-functions —fcheck-memory-usage —fprefix-function-name -fno-common
—fno-idemt —fno-gnu-linker —fpcc-struct-returm —fpic —fPIC —freg-struct-returm -fshared-data
—fshort-enums —fshort-double —fvolatile —fvolatile-global —fvolatile-static —fverbose-asm
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—fpack-struct —fstack-check —fstack-limit-register=reg —fstack-limit-symbol=sym —fargument-
alias —fargument-noalias —fargument-noalias-global —fleading-underscore

Options Controlling the Kind of Output

Compilation can involve up to four stages: preprocessing, compilation proper, assembly and linking, always
in that order. The first three stages apply to an individual source file, and end by producing an object file;
linking combines all the object files (those newly compiled, and those specified as input) into an executable
file.

For any given input file, the file name suffix determines what kind of compilation is done:

file.c
C source code which must be preprocessed.

file.d

C source code which should not be preprocessed.
file.ii

C+source code which should not be preprocessed.
filem

Objective-C source code. Note that you must link with the liblidogbjc.a to make an Objective-C
program work.

file.mi
Objective-C source code which should not be preprocessed.

file.h
C header file (not to be compiled or linked).

file.cc

file.cp

file.cxx

file.cpp

file.ct++

file.C
C+source code which must be preprocessed. Note thabinthe last two letters must both be liter-
ally x. Likewise,.C refers to a literal capital C.

filef
file.for
file FOR
Fortran source code which should not be preprocessed.

file.F

file.fpp
file.FPP

Fortran source code which must be preprocessed (with the traditional preprocessor).

filer
Fortran source code which must be preprocessed WRAT&OR preprocessor (hot included with
GCO).

file.ch
file.chi
CHILL source code (preprocessed with the traditional preprocessor).

file.s
Assembler code.
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file.S
Assembler code which must be preprocessed.

other
An object file to be fed straight into linking. Any file name with no recognized suffix is treated this
way.

You can specify the input language explicitly with theoption:

—x language
Specify explicitly thelanguage for the following input files (rather than letting the compiler choose a
default based on the file name suffix). This option applies to all following input files until thexhext
option. Possible values ftanguage are:

¢ c-header cpp-output

Cc++ c++-cpp-output
objective-c  objc-cpp-output
assembler assembler-with-cpp
fr7 fr7-cpp-input ratfor
java chill

—X none
Turn off any specification of a language, so that subsequent files are handled according to their file
name suffixes (as they are-ik has not been used at all).

—pass-exit-codes
Normally thegec program will exit with the code of 1 if any phase of the compiler returns a non-suc-
cess return code. If you specifpass-exit-codes the gec program will instead return with numeri-
cally highest error produced by any phase that returned an error indication.

If you only want some of the stages of compilation, you car-xger filename suffixes) to tegicc where
to start, and one of the options, —S, or —E to say whergccis to stop. Note that some combinations (for
example~x cpp-output —E) instructgec to do nothing at all.

—c Compile or assemble the source files, but do not link. The linking stage simply is not done. The ulti-
mate output is in the form of an object file for each source file.

By default, the object file name for a source file is made by replacing the.euffixs, etc., with.o.
Unrecognized input files, not requiring compilation or assembly, are ignored.

—-S Stop after the stage of compilation proper; do not assemble. The output is in the form of an assembler
code file for each non-assembler input file specified.

By default, the assembler file name for a source file is made by replacing thecsuffetc., with.s

Input files that don't require compilation are ignored.

—E Stop after the preprocessing stage; do not run the compiler proper. The output is in the form of pre-
processed source code, which is sent to the standard output.

Input files which don'’t require preprocessing are ignored.

—ofile
Place output in fildile. This applies regardless to whatever sort of output is being produced, whether
it be an executable file, an object file, an assembler file or preprocessed C code.

Since only one output file can be specified, it does not make sense-to wben compiling more
than one input file, unless you are producing an executable file as output.

If —ois not specified, the default is to put an executable fiteout, the object file fosource.suffix in
source.o, its assembler file isource.s, and all preprocessed C source on standard output.
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-v Print (on standard error output) the commands executed to run the stages of compilation. Also print
the version number of the compiler driver program and of the preprocessor and the compiler proper.
—pipe
Use pipes rather than temporary files for communication between the various stages of compilation.

This fails to work on some systems where the assembler is unable to read from a pipeGhiut the
assembler has no trouble.

—help
Print (on the standard output) a description of the command line options undersgued bythe —v
option is also specified ther-help will also be passed on to the various processes invokgddhgo
that they can display the command line options they accept. HWheption is also specified then
command line options which have no documentation associated with them will also be displayed.

— target-help
Print (on the standard output) a description of target specific command line options for each tool.

Compiling C+ Programs

C+source files conventionally use one of the suffikgscc, .cpp, .ct++, .cp, or .cxx; preprocessed+€files
use the suffixii. GCC recognizes files with these names and compiles them+agdgrams even if you
call the compiler the same way as for compiling C programs (usually with thegegime

However, G+ programs often require class libraries as well as a compiler that understands e C
guage——-and under some circumstances, you might want to compile programs from standard input, or oth-
erwise without a suffix that flags them as rograms.g++ is a program that callGCC with the default
language set to+€ and automatically specifies linking against the liBrary. On many systemg++ is

also installed with the nanoa+.

When you compile € programs, you may specify many of the same command-line options that you use
for compiling programs in any language; or command-line options meaningful for C and related languages;
or options that are meaningful only for-programs.

Options Controlling C Dialect

The following options control the dialect of C (or languages derived from C, such asddObjective C)
that the compiler accepts:
—ansi
In C mode, support alsO C89 programs. In-€ mode, remov&NU extensions that conflict witlsO
C

This turns off certain features GICCthat are incompatible wittsO C (when compiling C code), or of
standard & (when compiling &€ code), such as thasm andtypeof keywords, and predefined
macros such asnix andvax that identify the type of system you are using. It also enables the
undesirable and rarely uséslo trigraph feature. For the C compiler, it disables recognition-ef C
style// comments as well as tidine  keyword.

The alternate keywords_asm__, __extension_ _, __inline_ _ and__typeof  _ con-
tinue to work despiteansi. You would not want to use them in 80 C program, of course, but it is
useful to put them in header files that might be included in compilations doneangh Alternate
predefined macros such asunix_ _and__vax_ _ are also available, with or withotansi.

The—ansi option does not cause non-ISO programs to be rejected gratuitously. Feptdantic is
required in addition te-ansi.

The macro__STRICT_ANSI_ _ is predefined when theansi option is used. Some header files
may notice this macro and refrain from declaring certain functions or defining certain macros that the
ISO standard doesn't call for; this is to avoid interfering with any programs that might use these names
for other things.

Functions which would normally be builtin but do not have semantics define8Cb¢ (such as
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alloca andffs ) are not builtin functions witkansi is used.
—std=
Determine the language standard. A value for this option must be provided; possible values are
i509899:1990
Same as-ansi
i509899:199409
ISO C as modified in amend. 1
i509899:1999
ISO C99. Note that this standard is not yet fully supported; detp#/gcc.gnu.org/c99sta-
tusitm|> for more information.
€89 same as-std=is09899:1990
€99 same as-std=is09899:1999

gnu89
default, is09899:1990 + gnu extensions

gnu99

i509899:1999 + gnu extensions
iS09899:199x

same as-std=is09899:1999, deprecated
c9x same as-std=is09899:1999, deprecated

gnu9x
same as-std=gnu99, deprecated

Even when this option is not specified, you can still use some of the features of newer standards in so
far as they do not conflict with previous C standards. For example, you may_usstrict_
even when-std=c99is not specified.

The—-std options specifying some versionIsSO C have the same effects-gansi, except that features
that were not insSO C89 but are in the specified version (for examflleomments and thialine
keyword inISO C99) are not disabled.

—fno-asm
Do not recognizasm, inline  ortypeof as a keyword, so that code can use these words as identi-
fiers. You can use the keywords asm__, _inline_ _ and__typeof  _ instead. —ansi

implies—fno-asm.

In CH, this switch only affects thiypeof keyword, sinceaesm andinline  are standard keywords.
You may want to use thefno-gnu-keywords flag instead, which has the same effect. In C99 mode
(—std=c99 or —std=gnu99), this switch only affects thesm andtypeof keywords, sincénline is

a standard keyword 50 C99.

—fno-builtin
Don't recognize builtin functions that do not begin withbuiltin_ as prefix.

GCCnormally generates special code to handle certain builtin functions more efficiently; for instance,
calls toalloca may become single instructions that adjust the stack directly, and catlsmacpy

may become inline copy loops. The resulting code is often both smaller and faster, but since the func-
tion calls no longer appear as such, you cannot set a breakpoint on those calls, nor can you change the
behavior of the functions by linking with a different library.

—fhosted
Assert that compilation takes place in a hosted environment. This imifitiadtin. A hosted envi-
ronment is one in which the entire standard library is available, and in wigich has a return type
of int . Examples are nearly everything except a kernel. This is equivalefridgdr eestanding.
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—ffreestanding
Assert that compilation takes place in a freestanding environment. This irfriebuiltin. A free-
standing environment is one in which the standard library may not exist, and program startup may not
necessarily be amnain. The most obvious example is @s kernel. This is equivalent tefno-
hosted!

—trigraphs
SupportISO C trigraphs. You don’t want to know about this brain-damage. Jdresi option (and
—std options for strictSO C conformance) impliestrigraphs.

—traditional
Attempt to support some aspects of traditional C compilers. Specifically:

« All extern declarations take effect globally even if they are written inside of a function defini-
tion. This includes implicit declarations of functions.

e The newer keywordg/peof ,inline , signed , const andvolatile are not recognized.
(You can still use the alternative keywords such atypeof  _, _inline_ _, and so on.)

«  Comparisons between pointers and integers are always allowed.
e Integer typesinsigned short andunsigned char ~ promote taunsigned int
e Out-of-range floating point literals are not an error.

*  Certain constructs whictsO regards as a single invalid preprocessing number, su@kesixd,
are treated as expressions instead.

e  String “constants” are not necessarily constant; they are stored in writable space, and identical
looking constants are allocated separately. (This is the same as the effantitdble-strings)

e All automatic variables not declareglgister  are preserved bipngjmp . Ordinarily, GNU C
follows ISO C: automatic variables not declanealatile may be clobbered.

*  The character escape sequengesnd\a evaluate as the literal charactaranda respectively.
Without —traditional, \x is a prefix for the hexadecimal representation of a characteYagmnd-
duces a bell.

You may wish to use-fno-builtin as well as-traditional if your program uses names that are nor-
mally GNU C builtin functions for other purposes of its own.

You cannot usetraditional if you include any header files that rely i@® C features. Some vendors
are starting to ship systems wigo C header files and you cannot ugeaditional on such systems
to compile files that include any system headers.

The-traditional option also enablestraditional-cpp, which is described next.

—traditional-cpp
Attempt to support some aspects of traditional C preprocessors. Specifically:

« Comments convert to nothing at all, rather than to a space. This allows traditional token concate-
nation.

* In apreprocessing directive, thesymbol must appear as the first character of a line.

« Macro arguments are recognized within string constants in a macro definition (and their values
are stringified, though without additional quote marks, when they appear in such a context). The
preprocessor always considers a string constant to end at a newline.

e The predefined macro_STDC___ is not defined when you ust#raditional, but __GNUC _is
(since theGNU extensions which _GNUC__ indicates are not affected byraditional). If you
need to write header files that work differently depending on whethaditional is in use, by
testing both of these predefined macros you can distinguish four situa@iudsC, traditional
GNU C, other ISO C compilers, and other old C compilers. The predefined macro
__STDC_VERSION__ is also not defined when you usgaditional.
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e The preprocessor considers a string constant to end at a newline (unless the newline is escaped
with \). (Without—traditional, string constants can contain the newline character as typed.)
—fcond-mismatch
Allow conditional expressions with mismatched types in the second and third arguments. The value of
such an expression is void. This option is not supportedHor C
—funsigned-char
Let the typechar be unsigned, likensigned char
Each kind of machine has a default for wblaar should be. It is either likensigned char by
default or likesigned char by default.
Ideally, a portable program should always sgmed char  orunsigned char  when it depends
on the signedness of an object. But many programs have been written to usbanlasnd expect it
to be signed, or expect it to be unsigned, depending on the machines they were written for. This
option, and its inverse, let you make such a program work with the opposite default.
The typechar is always a distinct type from each ©i§ned char  or unsigned char , even
though its behavior is always just like one of those two.
—fsigned-char
Let the typechar be signed, likesigned char
Note that this is equivalent tefno-unsigned-char, which is the negative form offunsigned-char.
Likewise, the optiorr-fno-signed-char is equivalent te-funsigned-char.
You may wish to use-fno-builtin as well as-traditional if your program uses names that are nor-
mally GNU C builtin functions for other purposes of its own.
You cannot usetraditional if you include any header files that rely i®® C features. Some vendors
are starting to ship systems wigo C header files and you cannot ugeaditional on such systems
to compile files that include any system headers.
—fsigned-bitfields
—funsigned-bitfields
—fno-signed-bitfiellds
—fno-unsigned-bitfields
These options control whether a bitfield is signed or unsigned, when the declaration does not use either
signed or unsigned . By default, such a bitfield is signed, because this is consistent: the basic
integer types such ast are signed types.
However, wher-traditional is used, bitfields are all unsigned no matter what.
—fwritable-strings
Store string constants in the writable data segment and don’t uniquize them. This is for compatibility
with old programs which assume they can write into string constants. The eptamditional also
has this effect.
Writing into string constants is a very bad idea; “constants” should be constant.
—fallow-single-precision
Do not promote single precision math operations to double precision, even when compiliatyavith
ditional.
Traditional K&R C promotes all floating point operations to double precision, regardless of the sizes
of the operands. On the architecture for which you are compiling, single precision may be faster than
double precision. If you must us¢raditional, but want to use single precision operations when the
operands are single precision, use this option. This option has no effect when compilirgpwith
GNU C conventions (the default).
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—fshort-wchar
Override the underlying type favchar_t to beshort unsigned int instead of the default for the tar-
get. This option is useful for building programs to run uneliNE.

Options Controlling C+ Dialect

This section describes the command-line options that are only meaningfufmo@rams; but you can
also use most of theNU compiler options regardless of what language your program is in. For example,
you might compile a filéirstClass.C like this:

g++ -g -frepo -O -c firstClass.C

In this example, only-frepo is an option meant only for+€programs; you can use the other options with
any language supported BCC.

Here is a list of options that apaly for compiling G+programs:

-fno-access-control
Turn off all access checking. This switch is mainly useful for working around bugs in the access con-
trol code.

—fcheck-new
Check that the pointer returned bgerator new  is non-null before attempting to modify the stor-
age allocated. The current Working Paper requiresajpatator new  never return a null pointer,
so this check is normally unnecessary.

An alternative to using this option is to specify that yoperator new  does not throw any excep-
tions; if you declare ithrow(), g++ will check the return value. See aisaw (nothrow).

—fconserve-space
Put uninitialized or runtime-initialized global variables into the common segment, as C does. This
saves space in the executable at the cost of not diagnosing duplicate definitions. If you compile with
this flag and your program mysteriously crashes aft@n() has completed, you may have an object
that is being destroyed twice because two definitions were merged.

This option is no longer useful on most targets, now that support has been added for putting variables
into BSSwithout making them common.

-fdollars-in-identifiers
Accept$ in identifiers. You can also explicitly prohibit use®vith the option-fno-dollars-in-iden-
tifiers. (GNU C allows$ by default on most target systems, but there are a few exceptions.) Tradi-
tional C allowed the charact®ito form part of identifiers. HowevelSO C and G+forbid $ in identi-
fiers.

-fno-elide-constructors
The G+standard allows an implementation to omit creating a temporary which is only used to initial-
ize another object of the same type. Specifying this option disables that optimization, and forces g++
to call the copy constructor in all cases.

—fno-enforce-eh-specs
Don't check for violation of exception specifications at runtime. This option violates+tfsta@dard,
but may be useful for reducing code size in production builds, much like defimBgUG. The
compiler will still optimize based on the exception specifications.

—fexternal-templates
Cause template instantiations to ol¥pyagma interface andimplementation; template instances are
emitted or not according to the location of the template definition.

This option is deprecated.
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—falt-external-templates
Similar to —fexternal-templates, but template instances are emitted or not according to the place where
they are first instantiated.

This option is deprecated.

—ffor-scope

—fno-for-scope
If —ffor-scope is specified, the scope of variables declaredfan-iait-statement is limited to thefor
loop itself, as specified by therGstandard. If —fno-for-scope is specified, the scope of variables
declared in dor-init-statement extends to the end of the enclosing scope, as was the case in old ver-
sions of gcc, and other (traditional) implementations+f C

The default if neither flag is given to follow the standard, but to allow and give a warning for old-style
code that would otherwise be invalid, or have different behavior.

—fno-gnu-keywords
Do not recognizéypeof as a keyword, so that code can use this word as an identifier. You can use

the keyword__typeof  _ instead.—ansi implies—fno-gnu-keywords.
—fhonor-std
Treat thenamespace std  as a namespace, instead of ignoring it. For compatibility with earlier ver-
sions of g++, the compiler will, by default, ignaramespace-declarations , using—decla-
rations , using—directives , andnamespace-names, if they involvestd .
—fhuge-objeds

Support virtual function calls for objects that exceed the size representablahioyt ant. Users
should not use this flag by default; if you need to use it, the compiler will tell you so.

This flag is not useful when compiling with —fvtable-thunks.

Like all options that change thI, all C+ code,including libgcc must be built with the same setting
of this option.

—fno-implicit-templates
Never emit code for non-inline templates which are instantiated implicitly (i.e. by use); only emit code
for explicit instantiations.

—fno-implicit-inline-templates
Don’t emit code for implicit instantiations of inline templates, either. The default is to handle inlines
differently so that compiles with and without optimization will need the same set of explicit instantia-
tions.

—fno-implement-inlines
To save space, do not emit out-of-line copies of inline functions controllépriagma implementa-
tion. This will cause linker errors if these functions are not inlined everywhere they are called.

-fms-extensions
Disable pedantic warnings about constructs usedF@, such as implicit int and getting a pointer to
member function via non-standard syntax.

—fno-operator-names
Do not treat the operator name keywoatsl , bitand , bitor , compl , not , or andxor as syn-
onyms as keywords.

—fno-optional-diags
Disable diagnostics that the standard says a compiler does not need to issue. Currently, the only such
diagnostic issued by g++ is the one for a hname having multiple meanings within a class.

—fpenmissive
Downgrade messages about honconformant code from errors to warnings. By default, g++ effectively
sets—pedantic-err ors without —pedantic; this option reverses that. This behavior and this option are
superseded bypedantic, which works as it does f@NU C.

2001-02-19 gce-3.1 13



GCC(1) GNU GCC(1)

—frepo
Enable automatic template instantiation. This option also impfres-implicit-templates
—fno-rtti
Disable generation of information about every class with virtual functions for use by+thentine
type identification featureslynamic_cast andtypeid). If you don't use those parts of the language,
you can save some space by using this flag. Note that exception handling uses the same information,
but it will generate it as needed.
—ftemplate-depth-n
Set the maximum instantiation depth for template classas folimit on the template instantiation

depth is needed to detect endless recursions during template class instaatstit®O C+ conform-
ing programs must not rely on a maximum depth greater than 17.

—fusecxa-atexit
Register destructors for objects with static storage duration with thea_atexit function rather
than theatexit  function. This option is required for fully standards-compliant handling of static
destructors, but will only work if your C library supportscxa_atexit

—fvtable-thunks
Usethunks to implement the virtual function dispatch tabl¢able). The traditional (cfront-style)
approach to implementing vtables was to store a pointer to the function and two offsets for adjusting
the this pointer at the call site. Newer implementations store a single pointethion& function
which does any necessary adjustment and then calls the target function.

This option also enables a heuristic for controlling emission of vtables; if a class has any non-inline
virtual functions, the vtable will be emitted in the translation unit containing the first one of those.

Like all options that change thBI, all C+ code,including libgcc.a must be built with the same set-
ting of this option.

—nostdinc++
Do not search for header files in the standard directories specifie, touCdo still search the other
standard directories. (This option is used when building théEary.)

In addition, these optimization, warning, and code generation options have meanings ottiprfogr@ms:

-fno-default-inline
Do not assummline for functions defined inside a class scope.
Note that these functions will have linkage like inline functions; they just won't be inlined by default.
-Woctor-dtor-privacy (C+ only)
Warn when a class seems unusable, because all the constructors or destructors in a class are private
and the class has no friends or public static member functions.

-Wnon-virtual-dtor (C+only)
Warn when a class declares a non-virtual destructor that should probably be virtual, because it looks
like the class will be used polymorphically.

-Wreorder (C+only)
Warn when the order of member initializers given in the code does not match the order in which they
must be executed. For instance:

struct A {
inti;
int j;
AQ-j(0),1(1){}

Here the compiler will warn that the member initializersifandj will be rearranged to match the
declaration order of the members.

The following—W...options are not affected bywall.
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-Weffc++ (C+only)
Warn about violations of various style guidelines from Scott Mey&fettive C++ books. If you use
this option, you should be aware that the standard library headers do not obey all of these guidelines;
you can usgrejp -V to filter out those warnings.

-Wno-depr ecated (C+ only)
Do not warn about usage of deprecated features.

-Wno-non-template-friend (C+ only)
Disable warnings when non-templatized friend functions are declared within a template. With the
advent of explicit template specification support in g++, if the name of the friend is an unqualified-id
(ie, friemd foo(int)), the G+language specification demands that the friend declare or define an ordi-
nary, nontemplate function. (Section 14.5.3). Before g++ implemented explicit specification, unquali-
fied-ids could be interpreted as a particular specialization of a templatized function. Because this non-
conforming behavior is no longer the default behavior for gM/non-template-friemd allows the
compiler to check existing code for potential trouble spots, and is on by default. This new compiler
behavior can be turned off withwno-non-template-friemd which keeps the conformant compiler
code but disables the helpful warning.

-Wold-style-cast (C+ only)
Warn if an old-style (C-style) cast is used within & g@rogram. The new-style caststatic_cast,
reinterpret_cast, andconst_cast) are less vulnerable to unintended effects.

—Woverloaded-virtual (C+ only)
Warn when a function declaration hides virtual functions from a base class. For example, in:

struct A {
virtual void f();

¥
struct B: public A {

void f(int);
¥

the A class version of is hidden inB, and code like this:

B* b;
b->f();

will fail to compile.

-Wno-pmf-conversions (C+ only)
Disable the diagnostic for converting a bound pointer to member function to a plain pointer.

-Wsign-promo (C+ only)
Warn when overload resolution chooses a promotion from unsigned or enumeral type to a signed type
over a conversion to an unsigned type of the same size. Previous versions of g++ would try to pre-
serve unsignedness, but the standard mandates the current behavior.

-Wsynth (C+only)
Warn when g++'s synthesis behavior does not match that of cfront. For instance:

struct A {

operator int ();

A& operator = (int);
¥
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main ()
{
A ab;
a = b;
}

In this example, g++ will synthesize a defal& operator = (const A&));, while cfront will use the
user-definedperator =.

Options to Control Diagnostic Messages Formatting

Traditionally, diagnostic messages have been formatted irrespective of the output device's aspect (e.g. its
width, ...). The options described below can be used to control the diagnostic messages formatting algo-
rithm, e.g. how many characters per line, how often source location information should be reported. Right
now, only the &-front-end can honor these options. However it is expected, in the near future, that the
remaining front-ends would be able to digest them correctly.

—fmessageength=n
Try to format error messages so that they fit on lines of ababiracters. The default is 72 charac-
ters for g++ and O for the rest of the front-ends supporteddsy If nis zero, then no line-wrapping
will be done; each error message will appear on a single line.

—fdiagnostics-show-location=once
Only meaningful in line-wrapping mode. Instructs the diagnostic messages reporter tn@mit
source location information; that is, in case the message is too long to fit on a single physical line and
has to be wrapped, the source location won'’t be emitted (as prefix) again, over and over, in subsequent
continuation lines. This is the default behaviour.

—fdiagnostics-show-location=every-line
Only meaningful in line-wrapping mode. Instructs the diagnostic messages reporter to emit the same
source location information (as prefix) for physical lines that result from the process of breaking a a
message which is too long to fit on a single line.

Options to Request or Suppress Warnings

Warnings are diagnostic messages that report constructions which are not inherently erroneous but which
are risky or suggest there may have been an error.

You can request many specific warnings with options beginailg for example-Wimplicit to request
warnings on implicit declarations. Each of these specific warning options also has a negative form begin-
ning -Wno- to turn off warnings; for example;Wno-implicit. This manual lists only one of the two
forms, whichever is not the default.

These options control the amount and kinds of warnings producegd®y

—fsyntax-only
Check the code for syntax errors, but don’t do anything beyond that.

—pedantic
Issue all the warnings demanded by sti$@ C andISO C+, reject all programs that use forbidden
extensions, and some other programs that do not fo8@C andISO C+. For ISO C, follows the
version of thaSO C standard specified by argtd option used.

Valid 1ISO C andISO C+ programs should compile properly with or without this option (though a rare
few will require —ansi or a—std option specifying the required version180 C). However, without
this option, certailGNU extensions and traditional C ané+@@atures are supported as well. With this
option, they are rejected.

—pediantic does not cause warning messages for use of the alternate keywords whose names begin and
end with__. Pedantic warnings are also disabled in the expression that follomgension_
However, only system header files should use these escape routes; application programs should avoid
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them.

Some users try to usgedantic to check programs for stricO C conformance. They soon find that
it does not do quite what they want: it finds some non-ISO practices, but not all-——only those for
which1SO C requires a diagnostic, and some others for which diagnostics have been added.

A feature to report any failure to conform 0O C might be useful in some instances, but would
require considerable additional work and would be quite different frpedantic. We don’t have
plans to support such a feature in the near future.

—pedantic-emr ors
Like —pedantic, except that errors are produced rather than warnings.

—w Inhibit all warning messages.

-Wno-import
Inhibit warning messages about the us#ipfport.

—Wchar-subsaripts
Warn if an array subscript has tyglear . This is a common cause of error, as programmers often for-
get that this type is signed on some machines.

-Wcomment
Warn whenever a comment-start sequeticppears in & comment, or whenever a Backslash-New-
line appears in 4 comment.

-Wformat
Check calls tgorintf  andscanf , etc., to make sure that the arguments supplied have types appro-
priate to the format string specified, and that the conversions specified in the format string make sense.
This includes standard functions, and others specified by format attributes,pinntfie , scanf ,
strftime  andstrfmon  (an X/Open extension, not in the C standard) families.

The formats are checked against the format features suppor@ddibc version 2.2. These include

all 1ISO C89 and C99 features, as well as features from the Single Unix Specification andSfome
andGNU extensions. Other library implementations may not support all these fe@@@spes not
support warning about features that go beyond a particular library’s limitations. Howeyzagiin-

tic is used with-Wformat, warnings will be given about format features not in the selected standard
version (but not fostrfmon  formats, since those are not in any version of the C standard).

-Wformat is included in-Wall. For more control over some aspects of format checking, the options
-Wno-format-y2k, —-Wno-format-extra-args, —Wformat-nonliteral, -Wformat-security and
-Wformat=2 are available, but are not included-wall.

-Wno-format-y2k
If ~Wformat is specified, do not warn abostirftime formats which may yield only a two-digit
year.

-Wno-format-extra-args
If ~Wformat is specified, do not warn about excess argumentptméi  or scanf format func-
tion. The C standard specifies that such arguments are ignored.

—Wformat-nonliteral
If ~Wformat is specified, also warn if the format string is not a string literal and so cannot be
checked, unless the format function takes its format argumentsadist

—Wformat-security
If —Wformat is specified, also warn about uses of format functions that represent possible security
problems. At present, this warns about callpriatf  andscanf functions where the format string
is not a string literal and there are no format arguments,@sminh (foo); . This may be a secu-
rity hole if the format string came from untrusted input and congims (This is currently a subset
of what-Wformat-nonliteral warns about, but in future warnings may be added/Ndormat-secu-
rity that are not included inWformat-nonliteral.)
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-Wformat=2
Enable-Wformat plus format checks not included-+wWformat. Currently equivalent teWformat
—Wformat-nonliteral —Wformat-security.

-Wimplicit-int
Warn when a declaration does not specify a type.

-Wimplicit-function-dedaration
-Waemror-implicit-function-dedaration
Give a warning (or error) whenever a function is used before being declared.
-Wimplicit
Same asWimplicit-int and-Wimplicit-function-dedaration.
-Wmain
Warn if the type ofmain is suspicious.main should be a function with external linkage, returning int,
taking either zero arguments, two, or three arguments of appropriate types.

~Wmultichar
Warn if a multicharacter constanFQOF’) is used. Usually they indicate a typo in the user’s code, as
they have implementation-defined values, and should not be used in portable code.

-Wparentheses
Warn if parentheses are omitted in certain contexts, such as when there is an assignment in a context
where a truth value is expected, or when operators are nested whose precedence people often get con-
fused about.

Also warn about constructions where there may be confusion to vihistatement aelse branch
belongs. Here is an example of such a case:

if (a)
if (b)
foo ();
else
bar ();

}

In C, everyelse branch belongs to the innermost possiblestatement, which in this exampleifis

(b) . This is often not what the programmer expected, as illustrated indkie edample by indenta-
tion the programmer chose. When there is the potential for this conf@enC will issue a warn-

ing when this flag is specified. To eliminate the warning, add explicit braces around the inifermost
statement so there is no way #ise could belong to the enclosinfy . The resulting code would

look like this:
{
if (a)
if (b)
foo ();
else
bar ();
}
}
-Wseguence-point

Warn about code that may have undefined semantics because of violations of sequence point rules in
the C standard.

The C standard defines the order in which expressions in a C program are evaluated in terms of
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sequence points, which represent a partial ordering between the execution of parts of the program:
those executed before the sequence point, and those executed after it. These occur after the evaluation
of a full expression (one which is not part of a larger expression), after the evaluation of the first
operand of &¢&, I, ? : or, (comma) operator, before a function is called (but after the evaluation

of its arguments and the expression denoting the called function), and in certain other places. Other
than as expressed by the sequence point rules, the order of evaluation of subexpressions of an expres-
sion is not specified. All these rules describe only a partial order rather than a total order, since, for
example, if two functions are called within one expression with no sequence point between them, the
order in which the functions are called is not specified. However, the standards committee have ruled
that function calls do not overlap.

It is not specified when between sequence points modifications to the values of objects take effect.
Programs whose behavior depends on this have undefined behavior; the C standard specifies that
“Between the previous and next sequence point an object shall have its stored value modified at most
once by the evaluation of an expression. Furthermore, the prior value shall be read only to determine
the value to be stored.”. If a program breaks these rules, the results on any particular implementation
are entirely unpredictable.

Examples of code with undefined behaviorare at+; , a[n] = b[n++] andafi++] = i; .

Some more complicated cases are not diagnosed by this option, and it may give an occasional false
positive result, but in general it has been found fairly effective at detecting this sort of problem in pro-
grams.

The present implementation of this option only works for C programs. A future implementation may
also work for @ programs.

There is some controversy over the precise meaning of the sequence point rules in subtle cases. Alter-
native  formal definitons may be found in Clive Feather's “Annex S”
<http://wwwold.dkuug.dk/JTC1/SC22/W G 14/www/docsin925 hitm> and in Michael Norrish’s the-

sis <http://www.d.cam.ac.uk/users/imn200/PhD/thesisteport.psgz>. Other discussions are by
Raymond Mak fttp://wwwold.dkuug.dk/JTC1/SC22/\WG 14/www/docsin926.tm> and D. Hugh
Redelmeier kttp://wwwold.dkuug.dk/JT C1/SC22/W G 14iwww/docsin927 Jhtm>.

-Wreturn-type
Warn whenever a function is defined with a return-type that defaults to Also warn about any
return  statement with no return-value in a function whose return-type igoibt.

For G+ a function without return type always produces a diagnostic message, ever-When
return-typeis specified. The only exceptions anain and functions defined in system headers.

-Wswitch
Warn whenever awitch statement has an index of enumeral type and lackse for one or more
of the named codes of that enumeration. (The presencelefhalt label prevents this warning.)
case labels outside the enumeration range also provoke warnings when this option is used.
-Wtrigraphs
Warn if any trigraphs are encountered that might change the meaning of the program (trigraphs within
comments are not warned about).

—WunusedHfunction
Warn whenever a static function is declared but not defined or a non\-inline static function is unused.

—-WunusedHlabel
Warn whenever a label is declared but not used.

To suppress this warning use tireused attribute.

—Wunused-parameter
Warn whenever a function parameter is unused aside from its declaration.

To suppress this warning use traused attribute.
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—Wunusedtvariable
Warn whenever a local variable or non-constant static variable is unused aside from its declaration

To suppress this warning use tiraused attribute.

~Wunused-value
Warn whenever a statement computes a result that is explicitly not used.

To suppress this warning cast the expressimoidh

~Wunused
All all the above-Wunused options combined.

In order to get a warning about an unused function parameter, you must either-speeXyunused
or separately speciffWunused-parameter.
~Wauninitialized
Warn if an automatic variable is used without first being initialized or if a variable may be clobbered
by asetjimp call.

These warnings are possible only in optimizing compilation, because they require data flow informa-
tion that is computed only when optimizing. If you don't speeify, you simply won't get these
warnings.

These warnings occur only for variables that are candidates for register allocation. Therefore, they do
not occur for a variable that is declaneglatile  , or whose address is taken, or whose size is other
than 1, 2, 4 or 8 bytes. Also, they do not occur for structures, unions or arrays, even when they are in
registers.

Note that there may be no warning about a variable that is used only to compute a value that itself is
never used, because such computations may be deleted by data flow analysis before the warnings are
printed.

These warnings are made optional beca®sGe is not smart enough to see all the reasons why the
code might be correct despite appearing to have an error. Here is one example of how this can happen:

{ .
int x;
switch (y)
{
case 1: x=1;
break;
case 2: x = 4;
break;
case 3: x=5;

foo (x);

}

If the value ofy is always 1, 2 or 3, thex is always initialized, buGCC doesn’t know this. Here is
another common case:

{
int save_y;
if (change_y) save_y =y, y = new_y;
if (change_y) y = save_y;

}

This has no bug becausave_y is used only if it is set.
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This option also warns when a non-volatile automatic variable might be changed by a call to
longjmp . These warnings as well are possible only in optimizing compilation.

The compiler sees only the callsgetjimp . It cannot know wheréongjmp  will be called; in fact,

a signal handler could call it at any point in the code. As a result, you may get a warning even when
there is in fact no problem becausagjmp cannot in fact be called at the place which would cause

a problem.

Some spurious warnings can be avoided if you declare all the functions you use that never return as
noreturn

-Wreorder (C+only)
Warn when the order of member initializers given in the code does not match the order in which they
must be executed. For instance:

—~Wunknown-pragmas
Warn when a #pragma directive is encountered which is not understaa@yf this command line
option is used, warnings will even be issued for unknown pragmas in system header files. This is not
the case if the warnings were only enabled by-Wall command line option.

-Wall
All of the above-W options combined. This enables all the warnings about constructions that some
users consider questionable, and that are easy to avoid (or modify to prevent the warning), even in con-
junction with macros.

-Wsystem-headers
Print warning messages for constructs found in system header files. Warnings from system headers
are normally suppressed, on the assumption that they usually do not indicate real problems and would
only make the compiler output harder to read. Using this command line optio®@i$o emit
warnings from system headers as if they occurred in user code. However, note thaiwWalin
conjunction with this option wilhot warn about unknown pragmas in system headers———for that,
—Wunknown-pragmas must also be used.

The following-W... options are not implied byWall. Some of them warn about constructions that users
generally do not consider questionable, but which occasionally you might wish to check for; others warn
about constructions that are necessary or hard to avoid in some cases, and there is no simple way to modify
the code to suppress the warning.

-W
Print extra warning messages for these events:

* Afunction can return either with or without a value. (Falling off the end of the function body is
considered returning without a value.) For example, this function would evoke such a warning:

foo (a)
{
if (@a>0)
return a;
}

* An expression-statement or the left-hand side of a comma expression contains no side effects. To
suppress the warning, cast the unused expression to void. For example, an expression such as
X[i,j] will cause a warning, bug(void)i,j] will not.

* Anunsigned value is compared against zero witi <=.

* A comparison likexx=y<=z appears; this is equivalent(o<=y ? 1: 0) <= z, which is a different
interpretation from that of ordinary mathematical notation.
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Storage-class specifiers likgatic  are not the first things in a declaration. According to the C
Standard, this usage is obsolescent.

The return type of a function has a type qualifier sucboast . Such a type qualifier has no
effect, since the value returned by a function is not an Ivalue. (But don't warn abdgitithe
extension ofvolatile void return types. That extension will be warned abotipédantic

is specified.)

If ~Wall or -Wunused is also specified, warn about unused arguments.

A comparison between signed and unsigned values could produce an incorrect result when the
signed value is converted to unsigned. (But don’t wartWino-sign-compareis also specified.)

An aggregate has a partly bracketed initializer. For example, the following code would evoke
such a warning, because braces are missing around the initialixdr for

structs {intf, g; };
struct t { struct s h; inti; };
structtx={1,2,3}

An aggregate has an initializer which does not initialize all members. For example, the following
code would cause such a warning, becausewould be implicitly initialized to zero:

structs {intf, g, h; };
structsx={3,4};

-Wfloat-equal
Warn if floating point values are used in equality comparisons.

2001-02-19

The idea behind this is that sometimes it is convenient (for the programmer) to consider floating-point
values as approximations to infinitely precise real numbers. If you are doing this, then you need to
compute (by analysing the code, or in some other way) the maximum or likely maximum error that the
computation introduces, and allow for it when performing comparisons (and when producing output,
but that's a different problem). In particular, instead of testing for equality, you would check to see
whether the two values have ranges that overlap; and this is done with the relational operators, so
equality comparisons are probably mistaken.

-Wtraditional (C only)
Warn about certain constructs that behave differently in traditionakan@.

Macro parameters that appear within string literals in the macro body. In traditional C macro
replacement takes place within string literals, but does nsorg.

In traditional C, some preprocessor directives did not exist. Traditional preprocessors would only
consider a line to be a directive if theappeared in column 1 on the line. Therefewtradi-

tional warns about directives that traditional C understands but would ignore beca#stods

not appear as the first character on the line. It also suggests you hide direct#psalgma not
understood by traditional C by indenting them. Some traditional implementations would not
recognisetdif, so it suggests avoiding it altogether.

A function-like macro that appears without arguments.
The unary plus operator.

The ‘U’ integer constant suffix, or the ‘F’ or ‘L’ floating point constant suffixes. (Traditonal C
does support the ‘L’ suffix on integer constants.) Note, these suffixes appear in macros defined in
the system headers of most modern systems, e.g. the _MIN/_MAX macros in limits.h. Use of
these macros can lead to spurious warnings as they do not necessarily reflect whether the code in
question is any less portable to traditional C given that suitable backup definitions are provided.
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+ Afunction declared external in one block and then used after the end of the block.
e« Aswitch statement has an operand of tymey .

* Anonstatic function declaration follows atatic ~ one. This construct is not accepted by
some traditional C compilers.

* ThelSOtype of an integer constant has a different width or signedness from its traditional type.
This warning is only issued if the base of the constant is ten. l.e. hexadecimal or octal values,
which typically represent bit patterns, are not warned about.

* Usage 0fSO string concatenation is detected.
« Initialization of automatic aggregates.
« ldentifier conflicts with labels. Traditional C lacks a separate namespace for labels.

e Initialization of unions. If the initializer is zero, the warning is omitted. This is done under the
assumption that the zero initializer in user code appears conditioned on 8TPC__ to avoid
missing initializer warnings and relies on default initialization to zero in the traditional C case.

—Wundef

Warn if an undefined identifier is evaluated intfrdirective.
-Wshadow

Warn whenever a local variable shadows another local variable.
-Wid-clash-len

Warn whenever two distinct identifiers match in the fiestcharacters. This may help you prepare a
program that will compile with certain obsolete, brain-damaged compilers.

-Wiarger-than-len
Warn whenever an object of larger tHan bytes is defined.

—Whpointer-arith
Warn about anything that depends on the “size of” a function type woidf . GNU C assigns these
types a size of 1, for convenience in calculations waild *  pointers and pointers to functions.

-Whbad-function-cast (C only)
Warn whenever a function call is cast to a non-matching type. For example, warm#lloc()
is cast taanything *

-Wcast-qual
Warn whenever a pointer is cast so as toawmatype qualifier from the target type. For example,
warn if aconst char * is cast to an ordinarghar *

-Wocast-align

Warn whenever a pointer is cast such that the required alignment of the target is increased. For exam-
ple, warn if achar * is cast to aint *  on machines where integers can only be accessed at two-
or four-byte boundaries.

-Wwrite-strings
Give string constants the typenst char[ | engt h] so that copying the address of one into a
nonconst char * pointer will get a warning. These warnings will help you find at compile time
code that can try to write into a string constant, but only if you have been very careful about using
const in declarations and prototypes. Otherwise, it will just be a nuisance; this is why we did not
make-Wall request these warnings.

—Wconversion
Warn if a prototype causes a type conversion that is different from what would happen to the same
argument in the absence of a prototype. This includes conversions of fixed point to floating and vice
versa, and conversions changing the width or signedness of a fixed point argument except when the
same as the default promotion.

Also, warn if a negative integer constant expression is implicitly converted to an unsigned type. For
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example, warn about the assignment -1 if x is unsigned. But do not warn about explicit casts
like (unsigned) -1

-Wsign-compare
Warn when a comparison between signed and unsigned values could produce an incorrect result when
the signed value is converted to unsigned. This warning is also enabi&W;lg get the other warn-
ings of-W without this warning, useW —Wno-sign-compare.

—Waggregate-returm
Warn if any functions that return structures or unions are defined or called. (In languages where you
can return an array, this also elicits a warning.)

—-Wsiriict-pr ototypes (C only)
Warn if a function is declared or defined without specifying the argument types. (An old-style func-
tion definition is permitted without a warning if preceded by a declaration which specifies the argu-

ment types.)

—Wmissing-pr ototypes (C only)
Warn if a global function is defined without a previous prototype declaration. This warning is issued
even if the definition itself provides a prototype. The aim is to detect global functions that fail to be
declared in header files.

-Wmissing-dedarations
Warn if a global function is defined without a previous declaration. Do so even if the definition itself
provides a prototype. Use this option to detect global functions that are not declared in header files.

-Wmissing-noreturn
Warn about functions which might be candidates for attribateturn . Note these are only possi-
ble candidates, not absolute ones. Care should be taken to manually verify functions actually do not
ever return before adding tm®return  attribute, otherwise subtle code generation bugs could be
introduced. You will not get a warning forain in hosted C environments.

-Wmissing-format-attribute
If ~Wformat is enabled, also warn about functions which might be candidatésioat attributes.
Note these are only possible candidates, not absolute @@swill guess thaformat attributes
might be appropriate for any function that calls a functionVigentf ~ or vscanf , but this might
not always be the case, and some functions for wiichat attributes are appropriate may not be
detected. This option has no effect unleg¥¢gformat is enabled (possibly byWall).

-Wpacked
Warn if a structure is given the packed attribute, but the packed attribute has no effect on the layout or
size of the structure. Such structures may be mis-aligned for little benefit. For instance, in this code,
the variabld.x in struct bar will be misaligned even thougttruct bar does not itself have
the packed attribute:

struct foo {

int x;

char a, b, c, d;
} __ attribute__ ((packed));
struct bar {

char z;

struct foo f;

h

-Wpadded
Warn if padding is included in a structure, either to align an element of the structure or to align the
whole structure. Sometimes when this happens it is possible to rearrange the fields of the structure to
reduce the padding and so make the structure smaller.
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-Wredundant-deds
Warn if anything is declared more than once in the same scope, even in cases where multiple declara-
tion is valid and changes nothing.

-Whnested-externs (C only)
Warn if anextern declaration is encountered within a function.
—Wunreachable-code

Warn if the compiler detects that code will never be executed.

This option is intended to warn when the compiler detects that at least a whole line of source code will
never be executed, because some condition is never satisfied or because it is after a procedure that
never returns.

It is possible for this option to produce a warning even though there are circumstances under which
part of the affected line can be executed, so care should be taken when removing apparently-unreach-
able code.

For instance, when a function is inlined, a warning may mean that the line is unreachable in only one
inlined copy of the function.

This option is not made part 6Wall because in a debugging version of a program there is often sub-
stantial code which checks correct functioning of the program and is, hopefully, unreachable because
the program does work. Another common use of unreachable code is to provide behaviour which is
selectable at compile-time.

-Winline
Warn if a function can not be inlined and it was declared as inline.

-Wilong-long
Warn if long long type is used. This is default. To inhibit the warning messages;\Wsm-long-
long. Flags—Wlong-long and-Wno-long-long are taken into account only whepedantic flag is
used.

-Wdisabled-optimization
Warn if a requested optimization pass is disabled. This warning does not generally indicate that there
is anything wrong with your code; it merely indicates th@Cs optimizers were unable to handle the
code effectively. Often, the problem is that your code is too big or too congpdxwill refuse to
optimize programs when the optimization itself is likely to take inordinate amounts of time.

—Werror
Make all warnings into errors.

Options for Debugging Your Program or GCC
GCChas various special options that are used for debugging either your progs&a:or

—g Produce debugging information in the operating system’s native format (St@bs, XCOFF, or
DWARF). GDB can work with this debugging information.

On most systems that use stabs formgtenables use of extra debugging information that G

can use; this extra information makes debugging work bett&DB but will probably make other
debuggers crash or refuse to read the program. If you want to control for certain whether to generate
the extra information, usegstabs+, —gstabs, —gxcoff+, —gxcoff, —gdwarf-1+, or —gdwarf-1 (see

below).

Unlike most other C compiler§CCallows you to use-g with —O. The shortcuts taken by optimized

code may occasionally produce surprising results: some variables you declared may not exist at all;
flow of control may briefly mmve where you did not expect it; some statements may not be executed
because they compute constant results or their values were already at hand; some statements may
execute in different places because they were moved out of loops.

Nevertheless it proves possible to debug optimized output. This makes it reasonable to use the
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optimizer for programs that might have bugs.
The following options are useful wh&CCis generated with the capability for more than one debug-
ging format.

—ggdb
Produce debugging information for use ®®B. This means to use the most expressive format avail-
able OWARF 2, stabs, or the native format if neither of those are supported), inclG@iBgexten-
sions if at all possible.

—gstabs
Produce debugging information in stabs format (if that is supported), wigiziextensions. This is
the format used bpBX on mostBSD systems. OMIPS, Alpha and System V Release 4 systems this
option produces stabs debugging output which is not understo@B¥yor SDB. On System V
Release 4 systems this option requires3Re assembler.

—gstabs+
Produce debugging information in stabs format (if that is supported), @sibigextensions under-
stood only by th&sNU debugger@DB). The use of these extensions is likely to make other debuggers
crash or refuse to read the program.

—gcoff
Produce debugging information @OFFformat (if that is supported). This is the format usedsbg
on most System V systems prior to System V Release 4.

—gxcoff
Produce debugging information ¥COFFformat (if that is supported). This is the format used by the
DBX debugger omBM RS/6000systems.

—gxcoff+
Produce debugging information XCOFF format (if that is supported), usirGNU extensions under-
stood only by th&sNU debugger@DB). The use of these extensions is likely to make other debuggers
crash or refuse to read the program, and may cause assemblers other@nunaksemblerGAS) to
fail with an error.

—gdwarf
Produce debugging information BWARF version 1 format (if that is supported). This is the format
used bySDB on most System V Release 4 systems.

—gdwarf+
Produce debugging information MWVARF version 1 format (if that is supported), usiBfU exten-
sions understood only by th@NU debugger GDB). The use of these extensions is likely to make
other debuggers crash or refuse to read the program.

—gdwarff-2
Produce debugging information BWARF version 2 format (if that is supported). This is the format
used byDBX onIRIX 6.

—glevel

—ggdblevel

—gstabslevel

—gcofflevel

—gxcofflevel

—gdwarflevel

—gdwarf-2level
Request debugging information and also lesd to specify how much information. The default level
is 2.
Level 1 produces minimal information, enough for making backtraces in parts of the program that you
don’t plan to debug. This includes descriptions of functions and external variables, but no information
about local variables and no line numbers.
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Level 3 includes extra information, such as all the macro definitions present in the program. Some
debuggers support macro expansion when youg3e

Generate extra code to write profile information suitable for the analysis pregodm You must
use this option when compiling the source files you want data about, and you must also use it when
linking.

Generate extra code to write profile information suitable for the analysis prggrafm . You must
use this option when compiling the source files you want data about, and you must also use it when
linking.

Generate extra code to write profile information for basic blocks, which will record the number of
times each basic block is executed, the basic block start address, and the function name containing the
basic block. If—-gis used, the line number and filename of the start of the basic block will also be
recorded. If not overridden by the machine description, the default action is to append to the text file
bb.out.

This data could be analyzed by a programide . Note, however, that the format of the data is not
whattcov expects. EventuallgNU gprof should be extended to process this data.

Makes the compiler print out each function name as it is compiled, and print some statistics about each
pass when it finishes.

Generate extra code to profile basic blocks. Your executable will produce output that is a superset of
that produced whena is used. Additional output is the source and target address of the basic blocks
where a jump takes place, the number of times a jump is executed, and (optionally) the complete
sequence of basic blocks being executed. The output is appendedlamtite

You can examine different profiling aspects without recompilation. Your executable will read a list of
function names from fileb.in. Profiling starts when a function on the list is entered and stops when
that invocation is exited. To exclude a function from profiling, prefix its name with ‘=’. If a function
name is not unique, you can disambiguate it by writing it in the fpath/filemame dt functionname.

Your executable will write the available paths and filenames ibljiteit.

Several function names have a special meaning:

Write source, target and frequency of jumps to liileout. Exclude function calls from frequency
count. Include function returns in frequency count. Write the sequence of basic blocks executed to
file bbtrace.gz. The file will be compressed using the progmgaip, which must exist in yOuPATH.

On systems without thpopem function, the file will be namebbtrace and will not be compressed.
Profiling for even a few seconds on these systems will produce a very large file. Note:
___bb_hidecall_  _and__bb_showret_ _ will not affect the sequence writtentbtrace.gz.

Here’s a short example using different profiling parameters irblfil@. Assume functiorfoo con-
sists of basic blocks 1 and 2 and is called twice from block 3 of funct@on. After the calls, block
3 transfers control to block 4 afain .

With _ _bb trace_ _ andmain contained in filebb.in, the following sequence of blocks is written

to file bbtracegz 031 2 1 2 4.The return from block 2 to block 3 is not shown, because the return is

to a point inside the block and not to the top. The block address 0 always indicates, that control is
transferred to the trace from somewhere outside the observed functions-foéitdded tdb.in, the

blocks of functiorfoo are removed from the trace, so only 0 3 4 remains.

With __bb_jumps_ _ andmain contained in filebb.in, jump frequencies will be written to file
bb.out. The frequencies are obtained by constructing a trace of blocks and incrementing a counter for
every neighbouring pair of blocks in the trace. The trace 0 31 2 1 2 4 displays the following frequen-
cies:
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Jump from block 0x0 to block 0x3 executed 1 time(s)
Jump from block 0x3 to block 0x1 executed 1 time(s)
Jump from block Ox1 to block 0x2 executed 2 time(s)
Jump from block 0x2 to block 0x1 executed 1 time(s)
Jump from block 0x2 to block 0x4 executed 1 time(s)

With __bb_hidecall . _, control transfer due to call instructions is removed from the trace, that is

the trace is cut into three parts: 034,012 and 01 2. Wilh_showret_ _, control transfer due

to return instructions is added to the trace. The trace becomes: 0312 3 1 2 3 4. Note, that this trace
is not the same, as the sequence writtébbticace.gz. It is solely used for counting jump frequencies.

—fprofile-arcs

Instrumentarcs during compilation. For each function of your prograd@C creates a program flow

graph, then finds a spanning tree for the graph. Only arcs that are not on the spanning tree have to be
instrumented: the compiler adds code to count the number of times that these arcs are executed. When
an arc is the only exit or only entrance to a block, the instrumentation code can be added to the block;
otherwise, a new basic block must be created to hold the instrumentation code.

Since not every arc in the program must be instrumented, programs compiled with this option run
faster than programs compiled witla, which adds instrumentation code to every basic block in the
program. The tradeoff: singgov does not have execution counts for all branches, it must start with
the execution counts for the instrumented branches, and then iterate over the program flow graph until
the entire graph has been solved. Hegcey runs a little more slowly than a program which uses
information from-a.

—fprofile-arcs also makes it possible to estimate branch probabilities, and to calculate basic block

execution counts. In general, basic block execution counts do not give enough information to estimate
all branch probabilities. When the compiled program exits, it saves the arc execution counts to a file
called sourcename.da. Use the compiler optiorfbranch-probabilities when recompiling, to opti-

mize using estimated branch probabilities.

—ftest-coverage

Create data files for ttgcov code-coverage utility. The data file names begin with the name of your
source file:

sourcename.bb
A mapping from basic blocks to line numbers, whiov uses to associate basic block execu-
tion counts with line numbers.

sourcename.bbg
A list of all arcs in the program flow graph. This allogmov to reconstruct the program flow
graph, so that it can compute all basic block and arc execution counts from the information in the
sour cenane.da file (this last file is the output frorpr ofile-arcs).

—dletters

2001-02-19

Says to make debugging dumps during compilation at times specifiégitdsg. This is used for
debugging the compiler. The file names for most of the dumps are made by appending a pass humber
and a word to the source file name (ef@p.c.00.rtl or foo.c.01.sibling). Here are the possible letters

for use inletters, and their meanings:

A Annotate the assembler output with miscellaneous debugging information.
b  Dump after computing branch probabilitiesfite.11.bp.

B  Dump after block reordering, fde.26.bbro.

¢ Dump after instruction combination, to the file.14.combine.

C

Dump after the first if conversion, to the fiike.15.ce.
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Dump after delayed branch schedulingfite29.dbr.

Dump all macro definitions, at the end of preprocessing, in addition to normal output.
Dump afterSSA optimizations, tdile.05.ssa andfile.06.ussa.

Dump after the second if conversionfite.24.ce2.

Dump after life analysis, tile.13.life.

Dump after purgindADDRESSOEodes, tdile.04.addressof.

Dump after global register allocation,ftte.19.greg.

Dump after post-reloadSEand other optimizations, fde.20.postrel oad.

Dump afterGCSE to file.08.gcse.

O o@e@ M+ m®o g o

Dump after sibling call optimizations, fibe.01.sibling.
Dump after the first jump optimization, fibe.02.jump.
Dump after the last jump optimization, fie.27.jump2.

~ o —

Dump after conversion from registers to stacKijl&29.stack.

Dump after local register allocation, fite.18.Ireg.
Dump after loop optimization, tide.09.loop.
Dump after performing the machine dependent reorganisation péiks28mach.

Dump after register renumbering,fit@.23.rnreg.

Z > =z r

Dump after the register one pass, tdile.16.regmove.

=

Dump afterRTL generation, tdile.00.rtl.

Dump after the second instruction scheduling paddet®5.sched?.

Dump afterCSE(including the jump optimization that sometimes folla@&H), to file.03.cse.
Dump after the first instruction scheduling pasdilédl7.sched.

- n v 3

Dump after the secondSE pass (including the jump optimization that sometimes follo®8),
to file.10.cse2.

Dump after the second flow passfite.21.flow2.
Dump after dead code elimination,fiie.06.dce.
Dump after the peephole passfite.22.peephole2.
Produce all the dumps listed above.

Print statistics on memory usage, at the end of the run, to standard error.

T 3 9 N X =

Annotate the assembler output with a comment indicating which pattern and alternative was used.
The length of each instruction is also printed.

P Dump theRTL in the assembler output as a comment before each instruction. Also turdp on
annotation.

v For each of the other indicated dump files (excepffiife0.rtl), dump a representation of the
control flow graph suitable for viewing withCG to file.pass.vcg.

X Just generatBTL for a function instead of compiling it. Usually used with
y  Dump debugging information during parsing, to standard error.

—fdump-unnumbered
When doing debugging dumps (see —d option above), suppress instruction numbers and line number
note output. This makes it more feasible to use diff on debugging dumps for compiler invocations
with different options, in particular with and without —g.
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—fdump-translation-unit=file (C and C+ only)
Dump a representation of the tree structure for the entire translation filt to

—fdump-class layout=file (C+ only)
—fdump-class layout (C+ only)
Dump a representation of each class’s heirarcliyeicor stderr  if not specified.

—fpr etend-float
When running a cross-compiler, pretend that the target machine uses the same floating point format as
the host machine. This causes incorrect output of the actual floating constants, but the actual instruc-
tion sequence will probably be the sam&a€ would make when running on the target machine.

—-save-temps
Store the usual “temporary” intermediate files permanently; place them in the current directory and
name them based on the source file. Thus, comgiog with —c —save-temps would produce files
foo.i andfoo.s, as well af00.0. This creates a preprocesded.i output file even though the compiler
now normally uses an integrated preprocessor.

—time
Report theCPU time taken by each subprocess in the compilation sequence. For C source files, this is
the compiler proper and assembler (plus the linker if linking is done). The output looks like this:

# ¢c10.120.01
# as 0.000.01

The first number on each line is the “user time,” that is time spent executing the program itself. The
second number is “system time,” time spent executing operating system routines on behalf of the pro-
gram. Both numbers are in seconds.

—print-file-name=ibrary
Print the full absolute name of the library filbrary that would be used when linking———and don’t do
anything else. With this optiogCCdoes not compile or link anything; it just prints the file name.

—print-prog-name=program

Like —print-file-name, but searches for a program suclcpys.
—print-libgcc-filename

Same as-print-file-name=libgcc.a

This is useful when you usenostdlib or —nodefaultlibs but you do want to link withibgcc.a. You
can do

gcc -nostdlib I<files>... ‘gcc -print-libgcc-file-name'

—print-search-dirs
Print the name of the configured installation directory and a list of program and library directories gcc
will search—-——and don’t do anything else.

This is useful when gcc prints the error messagallation problem, cannot exec cppO: No such
file or directory. To resolve this you either need to pypO and the other compiler components
where gcc expects to find them, or you can set the environment va3@Ol&EXEC_PREFIX to the
directory where you installed them. Don't forget the trailing /.

Options That Control Optimization

These options control various sorts of optimizations:

-0

-01
Optimize. Optimizing compilation takes somewhat more time, and a lot more memory for a large
function.
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Without —O, the compiler’s goal is to reduce the cost of compilation and to make debugging produce
the expected results. Statements are independent: if you stop the program with a breakpoint between
statements, you can then assign a new value to any variable or change the program counter to any
other statement in the function and get exactly the results you would expect from the source code.

Without —O, the compiler only allocates variables declaregdister in registers. The resulting
compiled code is a little worse than producedPbywithout-O.

With —O, the compiler tries to reduce code size and execution time.

When you specify-O, the compiler turns orfthread-jumps and-fdefer-pop on all machines. The
compiler turns or-fdelayed-branch on machines that have delay slots, afamit-frame-pointer on
machines that can support debugging even without a frame pointer. On some machines the compiler
also turns on other flags.

Optimize even moreGCC performs nearly all supported optimizations that do not involve a space-
speed tradeoff. The compiler does not perform loop unrolling or function inlining when you specify
—02. As compared te-O, this option increases both compilation time and the performance of the
generated code.

—02 turns on all optional optimizations except for loop unrolling, function inlining, and register
renaming. It also turns on thdéforce-mem option on all machines and frame pointer elimination on
machines where doing so does not interfere with debugging.

-03
Optimize yet more.—O3 turns on all optimizations specified b¥D2 and also turns on thefinline-
functions and-fr emame-r egjsters options.

-00
Do not optimize.

-Os
Optimize for size.—Os enables al-O2 optimizations that do not typically increase code size. It also
performs further optimizations designed to reduce code size.

If you use multiple-O options, with or without level numbers, the last such option is the one that is
effective.

Options of the form-fflag specify machine-independent flags. Most flags have both positive and negative
forms; the negative form offfoo would be -fno-foo. In the table below, only one of the forms is
listed———the one which is not the default. You can figure out the other form by either removiog
adding it.

—ffloat-store
Do not store floating point variables in registers, and inhibit other options that might change whether a
floating point value is taken from a register or memory.

This option prevents undesirable excess precision on machines such as the 68000 where the floating
registers (of the 68881) keep more precision thaouble is supposed to have. Similarly for the

x86 architecture. For most programs, the excess precision does only good, but a few programs rely on
the precise definition ofEEE floating point. Use-ffloat-store for such programs, after modifying

them to store all pertinent intermediate computations into variables.

-fno-default-inline
Do not make member functions inline by default merely because they are defined inside the class
scope (€ only). Otherwise, when you specifjO, member functions defined inside class scope are
compiled inline by default; i.e., you don't need to @léhe in front of the member function name.

—fno-defer-pop
Always pop the arguments to each function call as soon as that function returns. For machines which
must pop arguments after a function call, the compiler normally lets arguments accumulate on the
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stack for several function calls and pops them all at once.

—fforce-mem
Force memory operands to be copied into registers before doing arithmetic on them. This produces
better code by making all memory references potential common subexpressions. When they are not
common subexpressions, instruction combination should eliminate the separate register-load. The
—02 option turns on this option.

—fforce-addr
Force memory address constants to be copied into registers before doing arithmetic on them. This
may produce better code just-dforce-mem may.

—fomit-frame-pointer
Don't keep the frame pointer in a register for functions that don't need one. This avoids the instruc-
tions to save, set up and restore frame pointers; it also makes an extra register available in many func-
tions. It also makesdebugging impossible on some machines.

On some machines, such as the Vax, this flag has no effect, because the standard calling sequence
automatically handles the frame pointer and nothing is saved by pretending it doesn’t exist. The
machine-description macleRAME_POINTER_REQUIREEbntrols whether a target machine sup-

ports this flag.

—foptimize-sibling-calls
Optimize sibling and tail recursive calls.

—ftrapv
This option generates traps for signed overflow on addition, subtraction, multiplication operations.

—fno-inline
Don'’t pay attention to thaline  keyword. Normally this option is used to keep the compiler from
expanding any functions inline. Note that if you are not optimizing, no functions can be expanded
inline.

—finlinefunctions
Integrate all simple functions into their callers. The compiler heuristically decides which functions are
simple enough to be worth integrating in this way.

If all calls to a given function are integrated, and the function is dectéméid , then the function is
normally not output as assembler code in its own right.

—finlinedimit=n
By default, gcc limits the size of functions that can be inlined. This flag allows the control of this limit
for functions that are explicitly marked as inline (ie marked with the inline keyword or defined within
the class definition in c++)n is the size of functions that can be inlined in number of pseudo instruc-
tions (not counting parameter handling). The default value of n is 10000. Increasing this value can
result in more inlined code at the cost of compilation time and memory consumption. Decreasing usu-
ally makes the compilation faster and less code will be inlined (which presumably means slower pro-
grams). This option is particularly useful for programs that use inlining heavily such as those based on
recursive templates with c++.

Note: pseudo instruction represents, in this particular context, an abstract measurement of function’s
size. In no way, it represents a count of assembly instructions and as such its exact meaning might
change from one release to an another.

—fkegp-inline-functions
Even if all calls to a given function are integrated, and the function is declatédl , nevertheless
output a separate run-time callable version of the function. This switch does noteatfsct
inline  functions.
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—fk egp-static-consts
Emit variables declaredtatic const when optimization isn’t turned on, even if the variables
aren'’t referenced.

GCCenables this option by default. If you want to force the compiler to check if the variable was ref-
erenced, regardless of whether or not optimization is turned on, usdnibhdeep-static-consts
option.

-fno-function-cse
Do not put function addresses in registers; make each instruction that calls a constant function contain
the function’s address explicitly.

This option results in less efficient code, but some strange hacks that alter the assembler output may be
confused by the optimizations performed when this option is not used.

—ffast-math
This option allowszCCto violate someSO or IEEE rules and/or specifications in the interest of opti-
mizing code for speed. For example, it allows the compiler to assume argumentsgx thieinction
are non-negative numbers and that no floating-point values are NaNs.

This option should never be turned on by & option since it can result in incorrect output for pro-
grams which depend on an exact implementatiotEBE or 1SO rules/specifications for math func-
tions.

-fno-math-emrno
Do not seERRNOafter calling math functions that are executed with a single instruction, e.g., sqrt. A
program that relies otEEE exceptions for math error handling may want to use this flag for speed
while maintaining EEE arithmetic compatibility.

The default is-fmath-emrno. The-ffast-math option sets-fno-math-emnr no.

The following options control specific optimizations. TH®2 option turns on all of these optimizations
except—funroll-loops and —funroll-all-loops. On most machines, theO option turns on the-fthread-
jumps and-fdelayed-branch options, but specific machines may handle it differently.

You can use the following flags in the rare cases when “fine-tuning” of optimizations to be performed is
desired.

—fstr ength-reduce
Perform the optimizations of loop strength reduction and elimination of iteration variables.

—fthread-jumps
Perform optimizations where we check to see if a jump branches to a location where another compari-
son subsumed by the first is found. If so, the first branch is redirected to either the destination of the
second branch or a point immediately following it, depending on whether the condition is known to be
true or false.

—fcsefollow-jumps
In common subexpression elimination, scan through jump instructions when the target of the jump is
not reached by any other path. For example, wb8B encounters aif statement with aelse
clause CSEwill follow the jump when the condition tested is false.

—fcseskip-blocks
This is similar to-fcsefollow-jumps, but cause€SEto follow jumps which conditionally skip over
blocks. WhenCSE encounters a simplé statement with no else clausdcseskip-blocks causes
CSEto follow the jump around the body of tife.

—fr emun-cse-after-loop
Re-run common subexpression elimination after loop optimizations has been performed.

—fr emun-loop-opt
Run the loop optimizer twice.
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—fgcse
Perform a global common subexpression elimination pass. This pass also performs global constant
and copy propagation.

—fdelete-null-pointer-checks
Use global dataflow analysis to identify and eliminate useless null pointer checks. Programs which
rely onNULL pointer dereferenceaot halting the program may not work properly with this option.
Use —fno-delete-null-pointer-checks to disable this optimizing for programs which depend on that
behavior.

—fexpensive-optimizations
Perform a number of minor optimizations that are relatively expensive.

—foptimize-register-move

—fregmove
Attempt to reassign register numbers iav@instructions and as operands of other simple instructions
in order to maximize the amount of register tying. This is especially helpful on machines with two-
operand instructionsGCC enables this optimization by default wit2 or higher.

Note —fr egmove and-foptimizeregjster-move are the same optimization.

—fdelayed-branch
If supported for the target machine, attempt to reorder instructions to exploit instruction slots available
after delayed branch instructions.

—fschedule-insns
If supported for the target machine, attempt to reorder instructions to eliminate execution stalls due to
required data being unavailable. This helps machines that have slow floating point or memory load
instructions by allowing other instructions to be issued until the result of the load or floating point
instruction is required.

—fschedule-insns2
Similar to —fschedule-insns, but requests an additional pass of instruction scheduling after register
allocation has been done. This is especially useful on machines with a relatively small number of reg-
isters and where memory load instructions take more than one cycle.

—ffunction-sections

—fdata-settions
Place each function or data item into its own section in the output file if the target supports arbitrary
sections. The name of the function or the name of the data item determines the section’s name in the
output file.

Use these options on systems where the linker can perform optimizations dediopality of refer-
ence in the instruction spacelPPAprocessors runningP-UX and Sparc processors running Solaris 2
have linkers with such optimizations. Other systems usinglitRebject format as well a&IX may
have these optimizations in the future.

Only use these options when there are significant benefits from doing so. When you specify these
options, the assembler and linker will create larger object and executable files and will also be slower.
You will not be able to usgprof on all systems if you specify this option and you may have prob-
lems with debugging if you specify both this option aigd

—fcaller-saves
Enable values to be allocated in registers that will be clobbered by function calls, by emitting extra
instructions to save and restore the registers around such calls. Such allocation is done only when it
seems to result in better code than would otherwise be produced.

This option is always enabled by default on certain machines, usually those which have no call-pre-
served registers to use instead.

For all machines, optimization level 2 and higher enables this flag by default.
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—funroll-loops
Perform the optimization of loop unrolling. This is only done for loops whose number of iterations
can be determined at compile time or run timéunroll-loops implies both—fstr ength-reduce and
—fr erun-cse-after-loop.

—funr oll-all-loops
Perform the optimization of loop unrolling. This is done for all loops and usually makes programs run
more slowly. —funr oll-all-loops implies —fstr ength-r educe as well as-fr erun-cse-after-loop.

-fmove-all-movables
Forces all invariant computations in loops to be moved outside the loop.

—freduce-all-givs
Forces all general-induction variables in loops to be strength-reduced.

Note: When compiling programs written in Fortraffmove-all-movables and —fr educe-all-givs are
enabled by default when you use the optimizer.

These options may generate better or worse code; results are highly dependent on the structure of
loops within the source code.

These two options are intended to be removed someday, once they have helped determine the efficacy
of various approaches to improving loop optimizations.

Please let us gec@gec.gnu.org> and <ortran@gnu.org>) know how use of these options affects
the performance of your production code. We're very interested in code thedowas when these
options aresnabled.

—fno-pegphole
Disable any machine-specific peephole optimizations.

—fbranch-probabilities
After running a program compiled withfprofile-arcs you can compile it a second time using
—fbranch-pr obabilities to improve optimizations based on guessing the path a branch might take.

—fno-guess-branch-probability
Sometimes gcc will opt to guess branch probabilities when none are available from either profile
directed feedback-profile-arcs) or __builtin_expect. In a hard real-time system, people don't want
different runs of the compiler to produce code that has different behavior; minimizing non-determin-
ism is of paramount import. This switch allows users to reduce non-determinism, possibly at the
expense of inferior optimization.

—fstrict-aliasing
Allows the compiler to assume the strictest aliasing rules applicable to the language being compiled.
For C (and €, this activates optimizations based on the type of expressions. In particular, an object
of one type is assumed never to reside at the same address as an object of a different type, unless the
types are almost the same. For examplejresigned int can alias amt , but not avoid* or a
double . A character type may alias any other type.

Pay special attention to code like this:

union a_union {
int i;
double d;

¥

int f() {
a_union t;
t.d = 3.0;
return t.i;

}
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The practice of reading from a different union member than the one most recently written to (called
“type-punning”) is common. Even with-fstrict-aliasing, type-punning is allowed, provided the
memory is accessed through the union type. So, the cade alil work as expected. However, this
code might not:

int f() {
a_union t;
int* ip;
t.d = 3.0;
ip = &t.i;
return *ip;

—falign-functions

—falign-functions=
Align the start of functions to the next power-of-two greater thaekipping up ton bytes. For
instance,—falign-functions=32 aligns functions to the next 32-byte boundary, btalign-func-
tions=24 would align to the next 32-byte boundary only if this can be done by skipping 23 bytes or
less.

—fno-align-functions and —falign-functions=1 are equivalent and mean that functions will not be
aligned.

Some assemblers only support this flag winena power of two; in that case, it is rounded up.

If nis not specified, use a machine-dependent default.
—falign-labels
—falign-labels—
Align all branch targets to a power-of-two boundary, skipping up bytes like—falign-functions.

This option can easily make code slower, because it must insert dummy operations for when the
branch target is reached in the usual flow of the code.

If —falign-loops or —falign-jumps are applicable and are greater than this value, then their values are
used instead.

If nis not specified, use a machine-dependent default which is very likelyltonfesaning no align-
ment.

—falign-loops
—falign-loops=
Align loops to a power-of-two boundary, skipping upntbytes like—falign-functions. The hope is

that the loop will be executed many times, which will make up for any execution of the dummy opera-
tions.

If nis not specified, use a machine-dependent default.
—falign-jumps
—falign-jumps=n
Align branch targets to a power-of-two boundary, for branch targets where the targets can only be

reached by jumping, skipping upndytes like—falign-functions. In this case, no dummy operations
need be executed.

If nis not specified, use a machine-dependent default.

—fssa
Perform optimizations in static single assignment form. Each function’s flow graph is translated into
SSAform, optimizations are performed, and the flow graph is translated backsBariorm. User's
should not specify this option, since it is not yet ready for production use.
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-fdce
Perform dead-code elimination 88Aform. Requires-fssa Like —fssa, this is an experimental fea-
ture.

—fsingle-pr edision-constant
Treat floating point constant as single precision constant instead of implicitly converting it to double
precision constant.

—fr emame-r egisters
Attempt to avoid false dependancies in scheduled code by making use of registers left over after regis-
ter allocation. This optimization will most benefit processors with lots of registers. It can, however,
make debugging impossible, since variables will no longer stay in a “home register”.

— param name=value
In some placesGCC uses various constants to control the amount of optimization that is done. For
example,GCC will not inline functions that contain more that a certain number of instructions. You
can control some of these constants on the command-line usirg plaeam option.

In each case, thelueis a integer. The allowable choices fame are given in the following table:

max-inline-insns
If an function contains more than this many instructions, it will not be inlined. This option is pre-
cisely equivalent tefinlinedimit.

Options Controlling the Prejprocessor
These options control the C preprocessor, which is run on each C source file before actual compilation.

If you use the-E option, nothing is done except preprocessing. Some of these options make sense only
together with-E because they cause the preprocessor output to be unsuitable for actual compilation.

—includefile
Procesdile as input before processing the regular input file. In effect, the contefilesaye compiled
first. Any-D and-U options on the command line are always processed bseiuttide file, regard-
less of the order in which they are written. All thimclude and—imacros options are processed in
the order in which they are written.

—imacrosfile
Procesdile as input, discarding the resulting output, before processing the regular input file. Because
the output generated frofile is discarded, the only effect eimacros file is to make the macros
defined infile available for use in the main input. All tRénclude and —imacros options are pro-
cessed in the order in which they are written.

—idirafter dir
Add the directorydir to the second include path. The directories on the second include path are
searched when a header file is not found in any of the directories in the main include path (the one that
-l adds to).

—iprefix prefix
Specifyprefix as the prefix for subsequetitvithpr efix options.

—iwithprefix dir
Add a directory to the second include path. The directory’s name is made by concataefikimmnd
dir, whereprefix was specified previously withiprefix. If you have not specified a prefix yet, the
directory containing the installed passes of the compiler is used as the default.

—iwithpr efixbefore dir
Add a directory to the main include path. The directory’s name is made by concatg@nefitngnd
dir, as in the case ofiwithpr efix.
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—isystem dir
Add a directory to the beginning of the second include path, marking it as a system directory, so that it
gets the same special treatment as is applied to the standard system directories.

—nostdinc
Do not search the standard system directories for header files. Only the directories you have specified
with —I options (and the current directory, if appropriate) are searched.

By using both-nostdinc and-I-, you can limit the include-file search path to only those directories
you specify explicitly.

—remap
When searching for a header file in a directory, remap file hames if a file meatedgcc exists in
that directory. This can be used to work around limitations of file systems with file name restrictions.
The header.gcc file should contain a series of lines with two tokens on each line: the first token is the
name to map, and the second token is the actual name to use.

—undef
Do not predefine any nonstandard macros. (Including architecture flags).

—-E Run only the C preprocessor. Preprocess all the C source files specified and output the results to stan-
dard output or to the specified output file.

—C Tell the preprocessor not to discard comments. Used withElaption.

—-P Tell the preprocessor not to genergiae directives. Used with theE option.

Instead of outputting the result of preprocessing, output a rule suitalntakerdescribing the depen-
dencies of the main source file. The preprocessor outputsnake rule containing the object file

name for that source file, a colon, and the names of all the included files. Unless overridden explicitly,
the object file name consists of the basename of the source file with any suffix replaced with object file
suffix. If there are many included files then the rule is split into several lines\usmgline.

-M implies-E.
-MM

Like —M, but mention only the files included wifinclude " file". System header files included with
#include <file> are omitted.

-MD
Like —M but the dependency information is written to a file rather than stdymat.will use the same
file name and directory as the object file, but with the suffix “.d” instead.

This is in addition to compiling the main file as specified —MiD does not inhibit ordinary compila-
tion the way-M does, unless you also speciVG.

With Mach, you can use the utilitpd to merge multiple dependency files into a single dependency
file suitable for using with thenake command.

-MMD
Like —-MD except mention only user header files, not system —header files.

-MFF file
When used with-M or -MM , specifies a file to write the dependencies to. This allows the preproces-
sor to write the preprocessed file to stdout normally. KR switch is givenCPPsends the rules to
stdout and suppresses normal preprocessed output.

Another way to specify output of make rule is by setting the environment variald&PENDEN-
CIES OUTPUT.

-MG
When used with-M or -MM, -MG says to treat missing header files as generated files and assume
they live in the same directory as the source file. It suppresses preprocessed output, as a missing
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header file is ordinarily an error.
This feature is used in automatic updating of makefiles.

-MP
This option instruct€PPto add a phony target for each dependency other than the main file, causing
each to depend on nothing. These dummy rules work around eragesgives if you renove header
files without updating th&lakefile  to match.

This is typical output:—
/tmp/test.o: /tmp/test.c /tmp/test.h

/tmp/test.h:

-MQ target

—MT target
By defaultCPPuses the main file hame, including any path, and appends the object suffix, normally
“.0", to it to obtain the name of the target for dependency generation. YNl you can specify a
target yourself, overriding the default one.

If you want multiple targets, you can specify them as a single argumelffoor use multiple-MT
options.

The targets you specify are output in the order they appear on the commantMiReis identical to
—MT, except that the target hame is quoted for Make, but wMIT it isn't. For example, —-MT
'$(objpfx)foo.0’ gives

$(objpfx)foo.o: /tmp/foo.c

but -MQ '$(objpfx)foo.o’ gives
$3$(objpfx)foo.o: /tmp/foo.c

The default target is automatically quoted, as if it were given-viti.
—-H Print the name of each header file used, in addition to other normal activities.

—Aquestion(answer)
Assert the answeaanswer for question, in case it is tested with a preprocessing conditional sugif as
#guestion(answer). —A- disables the standard assertions that normally describe the target machine.

—Dmacro
Define macramacro with the stringl as its definition.

—Dmacro=defn
Define macramacro asdefn. All instances of-D on the command line are processed before-dhy
options.

Any -D and-U options on the command line are processed in order, and always tialacrosfile,
regardless of the order in which they are written.

—-Umacro
Undefine macramacro. —U options are evaluated after alD options, but before anyinclude and
—imacros options.

Any -D and-U options on the command line are processed in order, and always tialacrosfile,
regardless of the order in which they are written.

-dM
Tell the preprocessor to output only a list of the macro definitions that are in effect at the end of pre-
processing. Used with theE option.
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-dD
Tell the preprocessing to pass all macro definitions into the output, in their proper sequence in the rest
of the output.

—-dN
Like —dD except that the macro arguments and contents are omitted.#@sfilge name is included
in the output.

=dI
Output#include directives in addition to the result of preprocessing.

—trigraphs
ProcesdSO standard trigraph sequences. These are three-character sequences, all star#t®g with
that are defined by8O C to stand for single characters. For examp®,stands fon, so’??2/n’ is a
character constant for a newline. By defadCC ignores trigraphs, but in standard-conforming
modes it converts them. See trtid and—ansi options.

The nine trigraph sequences are
7?2 >
??) ->]
7<
->{
?7?>
->}
?7?=
> #
7 >\
7 >7
?72 >0
??- >
Trigraph support is not popular, so many compilers do not implement it properly. Portable code
should not rely on trigraphs being either converted or ignored.

-Wp,option
Passoption as an option to the preprocessor.offtion contains commas, it is split into multiple
options at the commas.

Passing Options to the Assembler

You can pass options to the assembler.

—Wa,option
Passoption as an option to the assembler.option contains commas, it is split into multiple options
at the commas.

Options for Liinking

These options come into play when the compiler links object files into an executable output file. They are
meaningless if the compiler is not doing a link step.

object-file-name
A file name that does not end in a special recognized suffix is considered to name an object file or

library. (Object files are distinguished from libraries by the linker according to the file contents.) If
linking is done, these object files are used as input to the linker.
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-C

-S

—E If any of these options is used, then the linker is not run, and object file names should not be used as
arguments.

—llibrary
Search the library naméibrary when linking.

It makes a difference where in the command you write this option; the linker searches processes
libraries and object files in the order they are specified. Too®m —lz bar.o searches library after
file foo.o but beforebar.o. If bar.o refers to functions im, those functions may not be loaded.

The linker searches a standard list of directories for the library, which is actually a file hblined
brary.a. The linker then uses this file as if it had been specified precisely by name.

The directories searched include several standard system directories plus any that you spetify with

Normally the files found this way are library files———archive files whose members are object files.

The linker handles an archive file by scanning through it for members which define symbols that have
so far been referenced but not defined. But if the file that is found is an ordinary object file, it is linked

in the usual fashion. The only difference between using aption and specifying a file name is that

-l surrounddibrary with lib and.aand searches several directories.

—lobjc
You need this special case of tHeoption in order to link an Objective C program.

—-nostartfiles
Do not use the standard system startup files when linking. The standard system libraries are used nor-
mally, unless-nostdlib or —nodefaultlibs is used.

—nodefaultlibs
Do not use the standard system libraries when linking. Only the libraries you specify will be passed to
the linker. The standard startup files are used normally, uplesstartfilesis used. The compiler
may generate calls to memcmp, memset, and memcpy for System \5@@J environments or to
bcopy and bzero foBSD environments. These entries are usually resolved by entries in libc. These
entry points should be supplied through some other mechanism when this option is specified.

—-nostdlib
Do not use the standard system startup files or libraries when linking. No startup files and only the
libraries you specify will be passed to the linker. The compiler may generate calls to memcmp, mem-
set, and memcpy for System V (arg8D C) environments or to bcopy and bzero BSD environ-
ments. These entries are usually resolved by entries in libc. These entry points should be supplied
through some other mechanism when this option is specified.

One of the standard libraries bypassed-bgstdlib and-nodefaultlibs is libgcc.a, a library of inter-
nal subroutines thaCC uses to overcome shortcomings of particular machines, or special needs for
some languages.

In most cases, you neéitigcc.a even when you want to avoid other standard libraries. In other words,
when you specify-nostdlib or —nodefaultlibs you should usually specifylgcc as well. This ensures
that you have no unresolved references to inte@t library subroutines. (For example, main,

used to ensure+€constructors will be called.)

-s Removeall symbol table and relocation information from the executable.

—static
On systems that support dynamic linking, this prevents linking with the shared libraries. On other sys-
tems, this option has no effect.

—shared
Produce a shared object which can then be linked with other objects to form an executable. Not all
systems support this option. For predictable results, you must also specify the same set of options that
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were used to generate coddépic, —fPIC, or model suboptions) when you specify this option.[1]

—shared-libgcc

—static-libgcc
On systems that providébgce as a shared library, these options force the use of either the shared or
static version respectively. If no shared versiotiladcc was built when the compiler was configured,
these options have no effect.

There are several situations in which an application should use the Ebgeednstead of the static
version. The most common of these is when the application wishes to throw and catch exceptions
across different shared libraries. In that case, each of the libraries as well as the application itself
should use the shardthgcc.

Therefore, whenever you specify thahared option, theGCC driver automatically addsshared-
libgee, unless you explicitly specify-static-libgec. The G++ driver automatically addsshared-
libgcc when you build a main executable as well because fopr@grams that is typically the right
thing to do. (Exception-handling will not work reliably otherwise.)

However, when linking a main executable written in C, you must explicitly-shared-libgec if you
want to use the sharéitbgcc.

—symbolic
Bind references to global symbols when building a shared object. Warn about any unresolved refer-
ences (unless overridden by the link editor optidtinker —z —Xlinker defs). Only a few systems

support this option.

—=Xlinker option
Passoption as an option to the linker. You can use this to supply system-specific linker options which
GCcCdoes not know how to recognize.

If you want to pass an option that takes an argument, you mustdseer twice, once for the
option and once for the argument. For example, to passrt definitions, you must write-Xlinker
—assart —Xlinker definitions. It does not work to write-Xlinker “—assert definitions”, because this
passes the entire string as a single argument, which is not what the linker expects.

-WI,option
Passption as an option to the linker. dption contains commas, it is split into multiple options at the
commas.

—u symbol
Pretend the symbalymbol is undefined, to force linking of library modules to define it. You can use
—u multiple times with different symbols to force loading of additional library modules.

Options for Directory Search

These options specify directories to search for header files, for libraries and for parts of the compiler:

=ldir
Add the directorydir to the head of the list of directories to be searched for header files. This can be
used to override a system header file, substituting your own version, since these directories are
searched before the system header file directories. However, you should not use this option to add
directories that contain vendor-supplied system header files-{systemn for that). If you use more
than one-l option, the directories are scanned in left-to-right order; the standard system directories
come after.

-I- Any directories you specify witkl options before the-l- option are searched only for the case of
#include "file" ; they are not searched fé@include <file>.

If additional directories are specified with options after the-l-, these directories are searched for all
#include directives. (Ordinarilyall -1 directories are used this way.)

In addition, the-I- option inhibits the use of the current directory (where the current input file came
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from) as the first search directory f#éinclude "file". There is no way to override this effect-df.
With —I. you can specify searching the directory which was current when the compiler was invoked.
That is not exactly the same as what the preprocessor does by default, but it is often satisfactory.

—I- does not inhibit the use of the standard system directories for header files~[Fars]—nostd-
inc are independent.

—Ldir

Add directorydir to the list of directories to be searched-fbr

—Bprefix

This option specifies where to find the executables, libraries, include files, and data files of the com-
piler itself.

The compiler driver program runs one or more of the subprogepmecl, as andld. It tries prefix
as a prefix for each program it tries to run, both with and witmaakhine/versior/.

For each subprogram to be run, the compiler driver first triesBhgrefix, if any. If that name is not
found, or if—B was not specified, the driver tries two standard prefixes, whichuswéb/gec/ and
lusr/local/lib/gee-lib/. If neither of those results in a file name that is found, the unmodified program
name is searched for using the directories specified inRATH environment variable.

—-B prefixes that effectively specify directory names also apply to libraries in the linker, because the
compiler translates these options irto options for the linker. They also apply to includes files in the
preprocessor, because the compiler translates these optiorssystemn options for the preprocessor.

In this case, the compiler appendslude to the prefix.

The run-time support fildbgcc.a can also be searched for using #ie prefix, if needed. If it is not
found there, the two standard prefixes\aare tried, and that is all. The file is left out of the link if it
is not found by those means.

Another way to specify a prefix much like theB prefix is to use the environment variable
GCC_EXEC_PREFIX.

—gpecs=file

Procesdile after the compiler reads in the standspecs file, in order to override the defaults that the

gce driver program uses when determining what switches to passl teclplus, as, Id, etc. More

than one-specs=file can be specified on the command line, and they are processed in order, from left
to right.

Spedfying Target Machine and Compiler Version

By default, GCC compiles code for the same type of machine that you are using. However, it can also be
installed as a cross-compiler, to compile for some other type of machine. In fact, several different configu-
rations ofGCC, for different target machines, can be installed side by side. Then you specify which one to
use with the-b option.

In addition, older and newer versions @EC can be installed side by side. One of them (probably the
newest) will be the default, but you may sometimes wish to use another.

—b machine

2001-02-19

The argumentnachine specifies the target machine for compilation. This is useful when you have
installedGCCas a cross-compiler.

The value to use fanachine is the same as was specified as the machine type when configdxng
as a cross-compiler. For example, if a cross-compiler was configuredanfigur e i386v, meaning
to compile for an 80386 running System V, then you would spetifi886v to run that cross com-
piler.

When you do not specifyb, it normally means to compile for the same type of machine that you are
using.
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-V version
The argumenversion specifies which version @CC to run. This is useful when multiple versions
are installed. For examplegrsion might be2.0, meaning to rui&CCversion 2.0.

The default version, when you do not speeily, is the last version aéCCthat you installed.

The-b and-V options actually work by controlling part of the file name used for the executable files and
libraries used for compilation. A given version@EC, for a given target machine, is normally kept in the
directory/usr/local/lib/gce-lib/machine/version.

Thus, sites can customize the effectbfor -V either by changing the names of these directories or adding
alternate names (or symbolic links). If in directdugr/local/lib/gce-lib/ the file 80386 is a link to the file
i386v, then—b 80386 becomes an alias feib i386v.

In one respect, theb or -V do not completely change to a different compiler: the top-level driver program
gee that you originally invoked continues to run and invoke the other executables (preprocessor, compiler
per se, assembler and linker) that do the real work. However, since no real work is done in the driver pro-
gram, it usually does not matter that the driver program in use is not the one for the specified target. It is
common for the interface to the other executables to change incompatibly between compiler versions, so
unless the version specified is very close to that of the driver (for exanvpl&@ with a driver program

from GCC version 3.0.1), use ofV may not work; for example, usingV 2.95.2 will not work with a

driver program fromGCC 3.0.

The only way that the driver program depends on the target machine is in the parsing and handling of spe-
cial machine-specific options. However, this is controlled by a file which is found, along with the other
executables, in the directory for the specified version and target machine. As a result, a single installed
driver program adapts to any specified target machine, and sufficiently similar compiler versions.

The driver program executable does control one significant thing, however: the default version and target
machine. Therefore, you can install different instances of the driver program, compiled for different targets
or versions, under different names.

For example, if the driver for version 2.0 is installecbgec and that for version 2.1 is installedges, then
the commandycc will use version 2.1 by default, whilegec will use 2.0 by default. However, you can
choose either version with either command with-t¥eoption.

Hardware Models and Configurations

Earlier we discussed the standard opttdinwhich chooses among different installed compilers for com-
pletely different target machines, such as Vax vs. 68000 vs. 80386.

In addition, each of these target machine types can have its own special options, starting witthoose

among various hardware models or configurations———for example, 68010 vs 68020, floating coprocessor or
none. A single installed version of the compiler can compile for any model or configuration, according to
the options specified.

Some configurations of the compiler also support additional special options, usually for compatibility with
other compilers on the same platform.

M680x0 Options

These are them options defined for the 68000 series. The default values for these options depends on
which style of 68000 was selected when the compiler was configured; the defaults for the most common
choices are given below.

-m68000

—mc68000
Generate output for a 68000. This is the default when the compiler is configured for 68000—-based
systems.

Use this option for microcontrollers with a 68000E@000core, including the 68008, 68302, 68306,
68307, 68322, 68328 and 68356.
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-m68020

-mc68020
Generate output for a 68020. This is the default when the compiler is configured for 68020-based
systems.

-m68881
Generate output containing 68881 instructions for floating point. This is the default for most 68020
systems unlessnfp was specified when the compiler was configured.

-m68030
Generate output for a 68030. This is the default when the compiler is configured for 68030-based
systems.

-m68040
Generate output for a 68040. This is the default when the compiler is configured for 68040-based
systems.

This option inhibits the use of 68881/68882 instructions that have to be emulated by software on the
68040. Use this option if your 68040 does not have code to emulate those instructions.

-m68060
Generate output for a 68060. This is the default when the compiler is configured for 68060-based
systems.

This option inhibits the use of 68020 and 68881/68882 instructions that have to be emulated by soft-
ware on the 68060. Use this option if your 68060 does not have code to emulate those instructions.

-mcpu32
Generate output for @Pu32 This is the default when the compiler is configured for CPU32-based
systems.

Use this option for microcontrollers withGPU32or CPU32+core, including the 68330, 68331, 68332,
68333, 68334, 68336, 68340, 68341, 68349 and 68360.

-m5200
Generate output for a 520X “coldfire” family cpu. This is the default when the compiler is configured
for 520X-based systems.

Use this option for microcontroller with a 5200 core, includingMigg=5202 MCF5203 MCF5204and
MCF5202

-m68020—-40
Generate output for a 68040, without using any of the new instructions. This results in code which can
run relatively efficiently on either a 68020/68881 or a 68030 or a 68040. The generated code does use
the 68881 instructions that are emulated on the 68040.

-m68020-60
Generate output for a 68060, without using any of the new instructions. This results in code which can
run relatively efficiently on either a 68020/68881 or a 68030 or a 68040. The generated code does use
the 68881 instructions that are emulated on the 68060.

—-mfpa
Generate output containing SBRA instructions for floating point.

—msaoft-float
Generate output containing library calls for floating poMfarming: the requisite libraries are not
available for all m68k targets. Normally the facilities of the machine’s usual C compiler are used, but
this can’t be done directly in cross-compilation. You must make your own arrangements to provide
suitable library functions for cross-compilation. The embedded targed8k-*—aout and
m68k-*—coff do provide software floating point support.
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—mshort
Consider typent to be 16 bits wide, likshort int

—mnobitfield
Do not use the bit-field instructions. Then68000, —mcpu32 and-m5200 options imply—mnobit-
field.

—mbitfield
Do use the bit-field instructions. Then68020 option implies—mbitfield. This is the default if you
use a configuration designed for a 68020.

-mrtd
Use a different function-calling convention, in which functions that take a fixed number of arguments
return with thertd instruction, which pops their arguments while returning. This saves one instruc-
tion in the caller since there is no need to pop the arguments there.

This calling convention is incompatible with the one normally used on Unix, so you cannot use it if
you need to call libraries compiled with the Unix compiler.

Also, you must provide function prototypes for all functions that take variable numbers of arguments
(includingprintf ); otherwise incorrect code will be generated for calls to those functions.

In addition, seriously incorrect code will result if you call a function with too many arguments. (Nor-
mally, extra arguments are harmlessly ignored.)

Thertd instruction is supported by the 68010, 68020, 68030, 68040, 68060PAaI&2 processors,
but not by the 68000 or 5200.

—malign-int
—mno-align-int
Control whetheiGCC alignsint , long , long long , float , double , andlong double  vari-
ables on a 32-bit boundaryralign-int) or a 16—bit boundaryHmno-align-int). Aligning variables
on 32-bit boundaries produces code that runs somewhat faster on processors with 32—bit busses at the
expense of more memory.

Warning: if you use the-malign-int switch, GCC will align structures containing the @ types
differently than most published application binary interface specifications for the mé8k.

—mpcrel
Use the pc-relative addressing mode of the 68000 directly, instead of using a global offset table. At
present, this option implies —fpic, allowing at most a 16-bit offset for pc-relative addressing. —fPIC is
not presently supported with —mpcrel, though this could be supported for 68020 and higher proces-
sors.

—mno-strict-align

—mstriict-align
Do not (do) assume that unaligned memory references will be handled by the system.

M68hclx Options

These are them options defined for the 68hc11 and 68hc12 microcontrollers. The default values for these
options depends on which style of microcontroller was selected when the compiler was configured; the
defaults for the most common choices are given below.

-m6811
-m68hcll
Generate output for a 68HC11. This is the default when the compiler is configured for 68HC11-based

systems.
-m6812
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-m68hcl12
Generate output for a 68HC12. This is the default when the compiler is configured for 68HC12-based
systems.

—mauto-incdec
Enable the use of 68HC12 pre and post auto-increment and auto-decrement addressing modes.

—mshort
Consider typent to be 16 bits wide, likshort int

—msaft-r eg-count=count
Specify the number of pseudo-soft registers which are used for the code generation. The maximum
number is 32. Using more pseudo-soft register may or may not result in better code depending on the
program. The default is 4 for 68HC11 and 2 for 68HC12.

VAX Options
These-m options are defined for the Vax:

—munix
Do not output certain jump instructiorsopleq and so on) that the Unix assembler for the Vax can-
not handle across long ranges.

—mgnu
Do output those jump instructions, on the assumption that you will assemble w@Nwhessembler.

Output code for g-format floating point numbers instead of d-format.

SPARC Options

These-m switches are supported on tBRARC:

—mno-app-regs

—mapp-regs
Specify—mapp-regsto generate output using the global registers 2 through 4, whi@PaArRC SVR4
ABI reserves for applications. This is the default.

To be fully SVR4 ABI compliant at the cost of some performance loss, speanifyo-app-regs. You
should compile libraries and system software with this option.

—-mfpu
—mhard-float
Generate output containing floating point instructions. This is the default.

—mno-fpu

—msaoft-float
Generate output containing library calls for floating poMfarming: the requisite libraries are not
available for allSPARCtargets. Normally the facilities of the machine’s usual C compiler are used, but
this cannot be done directly in cross-compilation. You must make your own arrangements to provide
suitable library functions for cross-compilation. The embedded taspeic-*—aout and spar-
clite*—* do provide software floating point support.

—msaoft-float changes the calling convention in the output file; therefore, it is only useful if you com-
pile all of a program with this option. In particular, you need to comipidgcc.a, the library that
comes withGCC, with —msaft-float in order for this to work.

—mhard-quad-float
Generate output containing quad-word (long double) floating point instructions.

—msoft-quad-float
Generate output containing library calls for quad-word (long double) floating point instructions. The
functions called are those specified in §RARC ABL This is the default.

As of this writing, there are no sparc implementations that have hardware support for the quad-word
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floating point instructions. They all invoke a trap handler for one of these instructions, and then the
trap handler emulates the effect of the instruction. Because of the trap handler overhead, this is much
slower than calling thaBl library routines. Thus themsoft-quad-float option is the default.

—mno-epilogue

—mepilogue
With —mepilogue (the default), the compiler always emits code for function exit at the end of each
function. Any function exit in the middle of the function (such as a return statement in C) will gener-
ate a jump to the exit code at the end of the function.

With —mno-epilogue, the compiler tries to emit exit code inline at every function exit.

—mno-flat

—mflat
With —mflat, the compiler does not generate save/restore instructions and will use a “flat” or single
register window calling convention. This model u&3 as the frame pointer and is compatible with
the normal register window model. Code from either may be intermixed. The local registers and the
input registers (0-5) are still treated as “call saved” registers and will be saved on the stack as neces-

sary.

With —mno-flat (the default), the compiler emits save/restore instructions (except for leaf functions)
and is the normal mode of operation.

—mno-unaligned-doubles
—munaligned-doubles
Assume that doubles have 8 byte alignment. This is the default.

With —munaligned-doubles GCC assumes that doubles have 8 byte alignment only if they are con-
tained in another type, or if they have an absolute address. Otherwise, it assumes they have 4 byte
alignment. Specifying this option avoids some rare compatibility problems with code generated by
other compilers. It is not the default because it results in a performance loss, especially for floating
point code.

—mno-faster-structs

—-mfaster-structs
With —mfaster-structs, the compiler assumes that structures should have 8 byte alignment. This
enables the use of pairs lofd andstd instructions for copies in structure assignment, in place of
twice as manyd andst pairs. However, the use of this changed alignment directly violates the
SparcABI. Thus, it's intended only for use on targets where the developer acknowledges that their
resulting code will not be directly in line with the rules of 2.

-mv8
—msparclite
These two options select variations on $ffARCarchitecture.

By default (unless specifically configured for the Fujitsu SPARCIEE); generates code for the v7
variant of theSPARCarchitecture.

—mv8 will give you SPARCV8 code. The only difference from v7 code is that the compiler emits the
integer multiply and integer divide instructions which exissS#RCv8 but not inSPARCV?.

—msparclite will give you SPARClIite code. This adds the integer multiply, integer divide step and
scan ffs ) instructions which exist in SPARCIite but notSRARCV7.

These options are deprecated and will be deleted in a f@teaelease. They have been replaced
with =mcpu=xxx.

—-mcypress

—Mmsupersparc
These two options select the processor for which the code is optimised.

With -mcypress (the default), the compiler optimizes code for the Cyp@s8C602chip, as used in
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the SparcStation/SparcServer 3xx series. This is also appropriate for the older SparcStatix 1, 2,
etc.

With —msupersparc the compiler optimizes code for the SuperSparc cpu, as used in the SparcStation
10, 1000 and 2000 series. This flag also enables use of tS®ARLCVS instruction set.

These options are deprecated and will be deleted in a f@tteaelease. They have been replaced
with =mcpu=xxx.

—Mmcpu=cpu_type
Set the instruction set, register set, and instruction scheduling parameters for machipe_type.

Supported values farpu_type arev7, cypress v8, supersparc, sparclite, hypersparc, sparclite86x,
930, f934, sparclet, tsc701, v9, andultrasparc.

Default instruction scheduling parameters are used for values that select an architecture and not an
implementation. These av@, v8, sparclite, sparclet, v9.

Here is a list of each supported architecture and their supported implementations.

v7: cypress

v8: supersparc, hypersparc
sparclite: f930, 934, sparclite86x
sparclet: tsc701

vO: ultrasparc

—mtune=cpu_type
Set the instruction scheduling parameters for machinedypeype, but do not set the instruction set
or register set that the optieicpu=cpu_type would.

The same values foefmcpu=cpu_type are used formtune=cpu_type, though the only useful values
are those that select a particular cpu implementatigpress, supersparc, hypersparc, f930, {934,
spar cliteB6x, tsc701, ultrasparc.

These-m switches are supported in addition to thevebon theSPARCLETprocessor.

—-mlittle-endian
Generate code for a processor running in little-endian mode.

-mlive-g0
Treat registef6g0as a normal registerGCC will continue to clobber it as necessary but will not
assume it always reads as 0.

—mbr oken-saverestore
Generate code that does not use non-trivial forms ofdlie andrestore instructions. Early ver-
sions of theSPARCLETprocessor do not correctly handlave andrestore instructions used with
arguments. They correctly handle them used without argumentavé instruction used without
arguments increments the current window pointer but does not allocate a new stack frame. It is
assumed that the window overflow trap handler will properly handle this case as will interrupt han-
dlers.

These-m switches are supported in addition to theveonSPARCV9 processors in 64 bit environments.

—mlittle-endian
Generate code for a processor running in little-endian mode.

-m32

-m64
Generate code for a 32 bit or 64 bit environment. The 32 bit environment sets int, long and pointer to
32 bits. The 64 bit environment sets int to 32 bits and long and pointer to 64 bits.
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—mcmodel=mediow
Generate code for the Medium/Low code model: the program must be linked in the low 32 bits of the
address space. Pointers are 64 bits. Programs can be statically or dynamically linked.

—mcmodel=medmid
Generate code for the Medium/Middle code model: the program must be linked in the low 44 bits of
the address space, the text segment must be less than 2G bytes, and data segment must be within 2G of
the text segment. Pointers are 64 bits.

—mcmodel=medany
Generate code for the Medium/Anywhere code model: the program may be linked anywhere in the
address space, the text segment must be less than 2G bytes, and data segment must be within 2G of the
text segment. Pointers are 64 bits.

—mcmodel=embmedany
Generate code for the Medium/Anywhere code model for embedded systems: assume a 32 bit text and
a 32 bit data segment, both starting anywhere (determined at link time). Régigt@oints to the
base of the data segment. Pointers still 64 bits. Programs are statically Firtkisdnot supported.

—mstack-bias

—mno-stack-bias
With —mstack-bias, GCC assumes that the stack pointer, and frame pointer if present, are offset by
—2047 which must be added back when making stack frame references. Otherwise, assume no such
offset is present.

Convex Options
These-m options are defined for Convex:

-mcl
Generate output for C1. The code will run on any ¥@anmachine. The preprocessor symbol
___convex_ _cl _ isdefined.

—-mc2
Generate output for C2. Uses instructions not available on C1. Scheduling and other optimizations
are chosen for max performance on C2. The preprocessor symbamhvex_c2_ _ is defined.

-mc32
Generate output for C32xx. Uses instructions not available on C1. Scheduling and other optimiza-
tions are chosen for max performance on C32. The preprocessor symimivex c32_ _ is
defined.

-mc34
Generate output for C34xx. Uses instructions not available on C1. Scheduling and other optimiza-
tions are chosen for max performance on C34. The preprocessor symimivex ¢34 _ is
defined.

-mc38
Generate output for C38xx. Uses instructions not available on C1. Scheduling and other optimiza-
tions are chosen for max performance on C38. The preprocessor symimivex ¢c38 _ is
defined.

—margcount

Generate code which puts an argument count in the word preceding each argument list. This is com-
patible with regularCcC, and a few programs may need the argument count webB and other
source-level debuggers do not need it; this info is in the symbol table.

—mnoargcount
Omit the argument count word. This is the default.
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—mvolatile-cache
Allow volatile references to be cached. This is the default.

—-mvolatilenocache
Volatile references bypass the data cache, going all the way to memory. This is only needed for multi-
processor code that does not use standard synchronization instructions. Making non-volatile refer-
ences to volatile locations will not necessarily work.

-mlong32
Type long is 32 bits, the same as type int. This is the default.

—-mlong64
Type long is 64 bits, the same as type long long. This option is useless, because no library support
exists for it.

AMD29K Options
These-m options are defined for tkeMD Am29000:

-mdw
Generate code that assumes Bvebit is set, i.e., that byte and halfword operations are directly sup-
ported by the hardware. This is the default.

-mndw
Generate code that assumeshivibit is not set.

—mbw
Generate code that assumes the system supports byte and halfword write operations. This is the
default.

—mnbw
Generate code that assumes the systems does not support byte and halfword write operatims.
implies—mndw.

—msmall
Use a small memory model that assumes that all function addresses are either within a sikgle 256

segment or at an absolute address of less than 256k. This allowalltheinstruction to be used
instead of a&onst , consth ,calli  sequence.

—mnormal
Use the normal memory model: Genereddl instructions only when calling functions in the same
file andcalli  instructions otherwise. This works if each file occupies less tharkR38ut allows
the entire executable to be larger than RB6 This is the default.

-mlarge
Always usecalli  instructions. Specify this option if you expect a single file to compile into more
than 256&B of code.

-m29050
Generate code for the Am29050.

—m29000
Generate code for the Am29000. This is the default.

—mkemel-registers

Generate references to registgr64—gr95 instead of to registergr96—grl27 . This option can
be used when compiling kernel code that wants a set of global registers disjoint from that used by
user-mode code.

Note that when this option is used, register name$ flags must use the normal, user-mode, names.

—muser-registers
Use the normal set of global registeyg96—gr127 . This is the default.
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—mstack-check

—mno-stack-check
Insert (or do not insert) a call to msp_check after each stack adjustment. This is often used for
kernel code.

—mstorem-bug

—mno-storem-bug
—mstorem-bug handles 29k processors which cannot handle the separation of a mtsrim insn and a
storem instruction (most 29000 chips to date, but not the 29050).

—Mno-r euse-arg-regs

—mr euse-ar g-regs
—mno-reuse-arg-regstells the compiler to only use incoming argument registers for copying out argu-
ments. This helps detect calling a function with fewer arguments than it was declared with.

—mno-impur e-text

—mimpure-text
—mimpuretext, used in addition te-shared, tells the compiler to not passassart pure-text to the
linker when linking a shared object.

—msaoft-float
Generate output containing library calls for floating poMfarming: the requisite libraries are not
part of GCC. Normally the facilities of the machine’s usual C compiler are used, but this can't be done
directly in cross-compilation. You must make your own arrangements to provide suitable library func-
tions for cross-compilation.

—mno-multm
Do not generate multm or multmu instructions. This is useful for some embedded systems which do
not have trap handlers for these instructions.

ARM Options
These-m options are defined for AdvancedSC Machines ARM) architectures:

—mapcsframe
Generate a stack frame that is compliant withAR® Procedure Call Standard for all functions, even
if this is not strictly necessary for correct execution of the code. Specifjorgit-frame-pointer
with this option will cause the stack frames not to be generated for leaf functions. The default is
—mno-apcsframe.

—mapcs
This is a synonym formapcs-frame.

—mapcs-26
Generate code for a processor running with a 26-bit program counter, and conforming to the function
calling standards for thePCS26-bit option. This option replaces thm2 and—-m3 options of previ-
ous releases of the compiler.

—mapcs-32
Generate code for a processor running with a 32-bit program counter, and conforming to the function
calling standards for th@PCS 32-bit option. This option replaces tken6 option of previous
releases of the compiler.

—mapcs-stack-check
Generate code to check the amount of stack space available upon entry to every function (that actually
uses some stack space). If there is insufficient space available then either the function
__rt_stkovf_gplit_small or __rt_stkovf_split_big will be called, depending upon the amount of
stack space required. The run time system is required to provide these functions. The default is
—mno-apcs-stack-chedk, since this produces smaller code.
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—mapcs-float
Pass floating point arguments using the float point registers. This is one of the variantaRgshe
This option is recommended if the target hardware has a floating point unit or if a lot of floating point
arithmetic is going to be performed by the code. The defauitniso-apcsfloat, since integer only
code is slightly increased in size-ifnapcsfloat is used.

—Mmapcs eentrant
Generate reentrant, position independent code. This is the equivalent to specifytfpjchaption.
The default is=mno-apcs+ eentrant.

—mthumb-internwork
Generate code which supports calling betweenARid and THUMB instruction sets. Without this
option the two instruction sets cannot be reliably used inside one program. The defamitiois
thumb-interwork, since slightly larger code is generated whenthumb-interwork is specified.

—mno-sched-prolog
Prevent the reordering of instructions in the function prolog, or the merging of those instruction with
the instructions in the function’s body. This means that all functions will start with a recognizable set
of instructions (or in fact one of a choice from a small set of different function prologues), and this
information can be used to locate the start if functions inside an executable piece of code. The default
is —msched-pr olog.

—mhard-float
Generate output containing floating point instructions. This is the default.

—msaoft-float
Generate output containing library calls for floating poMfarming: the requisite libraries are not
available for allARM targets. Normally the facilities of the machine’s usual C compiler are used, but
this cannot be done directly in cross-compilation. You must make your own arrangements to provide
suitable library functions for cross-compilation.

—msaoft-float changes the calling convention in the output file; therefore, it is only useful if you com-
pile all of a program with this option. In particular, you need to comipidgcc.a, the library that
comes withGCC, with —msaft-float in order for this to work.

—mlittle-endian
Generate code for a processor running in little-endian mode. This is the default for all standard con-
figurations.

—mbig-endian
Generate code for a processor running in big-endian mode; the default is to compile code for a little-
endian processor.

-mwordsHittle-endian
This option only applies when generating code for big-endian processors. Generate code for a little-
endian word order but a big-endian byte order. That is, a byte order of th8Zb@7654. Note: this
option should only be used if you require compatibility with code for big-emdtamn processors gen-
erated by versions of the compiler prior to 2.8.

—malignment-traps
Generate code that will not trap if teU has alignment traps enabled. ®RM architectures prior
to ARMv4, there were no instructions to access half-word objects stored in memory. However, when
reading from memory a feature of tA@M architecture allows a word load to be used, even if the
address is unaligned, and the processor core will rotate the data as it is being loaded. This option tells
the compiler that such misaligned accesses will cada trap and that it should instead synthesise
the access as a series of byte accesses. The compiler can still use word accesses to load half-word data
if it knows that the address is aligned to a word boundary.

This option is ignored when compiling f&RM architecture 4 or later, since these processors have
instructions to directly access half-word objects in memory.
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—mno-alignment-traps
Generate code that assumes thathi) will not trap unaligned accesses. This produces better code
when the target instruction set does not have half-word memory operations (implementations prior to
ARMv4).

Note that you cannot use this option to access unaligned word objects, since the processor will only
fetch one 32-bit aligned object from memory.

The default setting for most targets is —mno-alignment-traps, since this produces better code when
there are no half-word memory instructions available.

—mghort-load-bytes
This is a deprecated alias femalignment-traps.

—mno-short-load-bytes
This is a deprecated alias femno-alignment-traps.

—mshort-load-words
This is a deprecated alias femno-alignment-traps.

—mno-short-load-words
This is a deprecated alias femalignment-traps.

-mbsd
This option only applies tRISCiX. Emulate the native BSD-mode compiler. This is the default if
—ansi is not specified.

—mxopen
This option only applies tRISCiX. Emulate the native X/Open-mode compiler.

—Mmno-symr emame
This option only applies tBISCiX. Do not run the assembler post-processgmrename, after code
has been assembled. Normally it is necessary to modify some of the standard symbols in preparation
for linking with theRISC iX C library; this option suppresses this pass. The post-processor is never
run when the compiler is built for cross-compilation.

—mcpu=<name>
This specifies the name of the targ&®W processor.GCC uses this name to determine what kind of
instructions it can use when generating assembly code. Permissible names are: arm2, arm250, arm3,
arm6, armé0, arm600, arm610, arm620, arm7, arm7m, arm7d, arm7dm, arm7di, arm7dmi, arm70,
arm700, arm700i, arm710, arm710c, arm7100, arm7500, arm7500fe, arm7tdmi, arm8, strongarm,
strongarm110, strongarm1100, arm8, arm810, arm9, arm920, arm920t, arm9tdmi.

—-mtune=<name>
This option is very similar to themcpu= option, except that instead of specifying the actual target
processor type, and hence restricting which instructions can be used, it specifiECtbhbuld tune
the performance of the code as if the target were of the type specified in this option, but still choosing
the instructions that it will generate based on the cpu specified-bycpu= option. For some arm
implementations better performance can be obtained by using this option.

—march=<name>
This specifies the name of the targ&M architecture.GCC uses this name to determine what kind of
instructions it can use when generating assembly code. This option can be used in conjunction with or
instead of the-mcpu= option. Permissible names are: armv2, armv2a, armv3, armv3m, armv4,
armv4t, armv5.

—-mfpe=<number>

—mfp=<number>
This specifies the version of the floating point emulation available on the target. Permissible values
are 2 and 3-mfp=is a synonym formfpe=to support older versions GiCC.
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—mstructur e-size-boundary=<n>

The size of all structures and unions will be rounded up to a multiple of the number of bits set by this

option. Permissible values are 8 and 32. The default value varies for different toolchains. For the

COFFtargeted toolchain the default value is 8. Specifying the larger number can produce faster, more
efficient code, but can also increase the size of the program. The two values are potentially incompati-
ble. Code compiled with one value cannot necessarily expect to work with code or libraries compiled

with the other value, if they exchange information using structures or unions. Programmers are

encouraged to use the 32 value as future versions of the toolchain may default to this value.

—mabort-on-noreturn
Generate a call to the function abort at the end of a noreturn function. It will be executed if the func-
tion tries to return.

—mlong-calls

—mno-long-calls
Tells the compiler to perform function calls by first loading the address of the function into a register
and then performing a subroutine call on this register. This switch is needed if the target function will
lie outside of the 64 megabyte addressing range of the offset based version of subroutine call instruc-
tion.

Even if this switch is enabled, not all function calls will be turned into long calls. The heuristic is that
static functions, functions which have tseort-call attribute, functions that are inside the scope of a
#pragma no_long_calls directive and functions whose definitions have already been compiled within
the current compilation unit, will not be turned into long calls. The exception to this rule is that weak
function definitions, functions with theng-call attribute or thesection attribute, and functions that

are within the scope of#pragma long_calls directive, will always be turned into long calls.

This feature is not enabled by default. Specifyirgno-long-calls will restore the default behaviour,

as will placing the function calls within the scope cfpragma long_calls_off directive. Note these
switches have no effect on how the compiler generates code to handle function calls via function
pointers.

—mnop-fun-dllimport
Disable the support for thatlimport attribute.

—msingle-pic-base
Treat the register used fBIC addressing as read-only, rather than loading it in the prologue for each
function. The run-time system is responsible for initialising this register with an appropriate value
before execution begins.

—mpic-r egister=<r eg>
Specify the register to be used ferC addressing. The default is R10 unless stack-checking is
enabled, when R9 is used.

Thumb Options

—mthumb-internwork
Generate code which supports calling betweenTtigMB and ARM instruction sets. Without this
option the two instruction sets cannot be reliably used inside one program. The defamitiois
thumb-interwork, since slightly smaller code is generated with this option.

—mtpcs{frame
Generate a stack frame that is compliant with the Thumb Procedure Call Standard for all non-leaf
functions. (A leaf function is one that does not call any other functions). The defaniniz-apcs-
frame.

—mtpcseaf-frame
Generate a stack frame that is compliant with the Thumb Procedure Call Standard for all leaf func-
tions. (A leaf function is one that does not call any other functions). The defautinis-apcseal-
frame.
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—mlittle-endian
Generate code for a processor running in little-endian mode. This is the default for all standard con-
figurations.

—mbig-endian
Generate code for a processor running in big-endian mode.

—mstructur e-size-boundary=<n>
The size of all structures and unions will be rounded up to a multiple of the number of bits set by this
option. Permissible values are 8 and 32. The default value varies for different toolchains. For the
COFF targeted toolchain the default value is 8. Specifying the larger number can produced faster,
more efficient code, but can also increase the size of the program. The two values are potentially
incompatible. Code compiled with one value cannot necessarily expect to work with code or libraries
compiled with the other value, if they exchange information using structures or unions. Programmers
are encouraged to use the 32 value as future versions of the toolchain may default to this value.

—mnop-fun-dllimport
Disable the support for thatlimport attribute.

—mcallee-super-interworking
Gives all externally visible functions in the file being compiledA&M instruction set header which
switches to Thumb mode before executing the rest of the function. This allows these functions to be
called from non-interworking code.

—mcaller-super-interworking
Allows calls via function pointers (including virtual functions) to execute correctly regardless of
whether the target code has been compiled for interworking or not. There is a small overhead in the
cost of executing a function pointer if this option is enabled.

—msingle-pic-base
Treat the register used fBIC addressing as read-only, rather than loading it in the prologue for each
function. The run-time system is responsible for initialising this register with an appropriate value
before execution begins.

—mpic-r egister=<r eg>
Specify the register to be used faC addressing. The default is R10.

MN10200 Options
These-m options are defined for Matsushité10200architectures:

—mrelax
Indicate to the linker that it should perform a relaxation optimization pass to shorten branches, calls
and absolute memory addresses. This option only has an effect when used on the command line for
the final link step.

This option makes symbolic debugging impossible.
MN10300 Options
These-m options are defined for Matsushité10300architectures:

—mmult-bug
Generate code to avoid bugs in the multiply instructions forMR&0300 processors. This is the
default.

—mno-mult-bug
Do not generate code to avoid bugs in the multiply instructions fonk1@300processors.

—-mam33
Generate code which uses features specific taNt33 processor.
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—mno-am33
Do not generate code which uses features specific #MB& processor. This is the default.

—mrelax
Indicate to the linker that it should perform a relaxation optimization pass to shorten branches, calls
and absolute memory addresses. This option only has an effect when used on the command line for
the final link step.

This option makes symbolic debugging impossible.
M32R/D Options
These-m options are defined for Mitsubishi M32R/D architectures:

—mcode-model=small
Assume all objects live in the lower 16MB of memory (so that their addresses can be loaded with the
Id24 instruction), and assume all subroutines are reachable witbl thastruction. This is the
default.

The addressability of a particular object can be set witimttgel attribute.

—mcode-model=medium
Assume objects may be anywhere in the 32 bit address space (the compiler will getlefadel 3
instructions to load their addresses), and assume all subroutines are reachablebWithgtraction.

—mcode-model=large
Assume objects may be anywhere in the 32 bit address space (the compiler will getlefadel3
instructions to load their addresses), and assume subroutines may not be reachablélwitisthee-
tion (the compiler will generate the much sloweth/add3/jl instruction sequence).

—-msdata=none
Disable use of the small data area. Variables will be put into ordataf bss or .rodata (unless the
section attribute has been specified). This is the default.

The small data area consists of sectimmiata and.shss Objects may be explicitly put in the small
data area with theection attribute using one of these sections.

-msdata=sdata
Put small global and static data in the small data area, but do not generate special code to reference
them.

-msdata=use
Put small global and static data in the small data area, and generate special instructions to reference
them.

-G num
Put global and static objects less than or equalitobytes into the small data or bss sections instead
of the normal data or bss sections. The default valueirofis 8. The—msdata option must be set to
one ofsdata or usefor this option to have any effect.

All modules should be compiled with the sam® num value. Compiling with different values of
num may or may not work; if it doesn’t the linker will give an error message — incorrect code will not
be generated.

M8BK Options
These-m options are defined for Motorola 88k architectures:

-m388000
Generate code that works well on both the m88100 and the m88110.

-m88100
Generate code that works best for the m88100, but that also runs on the m88110.
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-m88110
Generate code that works best for the m88110, and may not run on the m88100.
—mbig-pic
Obsolete option to be removed from the next revision. ‘iRBEC.
—midentify-revision
Include anident directive in the assembler output recording the source file name, compiler name
and version, timestamp, and compilation flags used.

—mno-underscores
In assembler output, emit symbol names without adding an underscore character at the beginning of
each name. The default is to use an underscore as prefix on each name.

—mocs-delbug-info
—mno-ocs-debug-info
Include (or omit) additional debugging information (about registers used in each stack frame) as speci-
fied in the 88open Object Compatibility Standar@CS'. This extra information allows debugging
of code that has had the frame pointer eliminated. The defaGiuX, SVr4, and Delta 88 SVr3.2
is to include this information; other 88k configurations omit this information by default.

—mocs{rame-position
When emittingCOFF debugging information for automatic variables and parameters stored on the
stack, use the offset from the canonical frame address, which is the stack pointer (register 31) on entry
to the function. Thé®G/UX, SVr4, Delta88 SVr3.2, anBICS configurations usemocs-frame-posi
tion; other 88k configurations have the defautino-ocsframe-position.

—mno-ocsframe-position
When emittingCOFF debugging information for automatic variables and parameters stored on the
stack, use the offset from the frame pointer register (register 30). When this option is in effect, the
frame pointer is not eliminated when debugging information is selected by the —g switch.

—moptimize-arg-area

—mno-optimize-arg-area
Control how function arguments are stored in stack framesoptimize-arg-area saves space by
optimizing them, but this conflicts with the 88open specifications. The opposite alterrative;
optimize-arg-area, agrees with 88open standards. By def@@iC does not optimize the argument
area.

—mshort-data-num
Generate smaller data references by making them relati@e, twhich allows loading a value using a
single instruction (rather than the usual two). You control which data references are affected by speci-
fying num with this option. For example, if you specifynshort-data-512, then the data references
affected are those involving displacements of less than 512 byteshort-data-num is not effective
for num greater than 64k.

—-msarialize-volatile

—-mno-sarialize-volatile
Do, or don't, generate code to guarantee sequential consistency of volatile memory references. By
default, consistency is guaranteed.

The order of memory references made byMi@88110processor does not always match the order of

the instructions requesting those references. In particular, a load instruction may execute before a pre-
ceding store instruction. Such reordering violates sequential consistency of volatile memory refer-
ences, when there are multiple processors. When consistency must be guaGite€dyenerates

special instructions, as needed, to force execution in the proper order.

TheMC88100processor does not reorder memory references and so always provides sequential consis-
tency. However, by defaulGNU C generates the special instructions to guarantee consistency even
when you use-m88100, so that the code may be run onN@88110processor. If you intend to run

your code only on th®1C88100processor, you may usenno-serialize-volatile.

2001-02-19 gce-3.1 58



GCC(1) GNU GCC(1)

The extra code generated to guarantee consistency may affect the performance of your application. If
you know that you can safely forgo this guarantee, you maymse-serialize-volatile.

—mswr4

-mswr3
Turn on £mswr4) or off (-mswr3) compiler extensions related to System V release 4 (SVr4). This
controls the following:

1. Which variant of the assembler syntax to emit.
2. —-mswr4 makes the C preprocessor recogipeagma weak that is used on System V release 4.
3. —-mswr4 makesGCCissue additional declaration directives used in SVr4.

—mswr4 is the default for the m88k-motorola-sysv4 and m88k-dg-dgux m88k configuratinse:3
is the default for all other m88k configurations.

—-mversion-03.00
This option is obsolete, and is ignored.

—mno-check-zero-division

—mcheck-zero-division
Do, or don't, generate code to guarantee that integer division by zero will be detected. By default,
detection is guaranteed.

Some models of theIC88100processor fail to trap upon integer division by zero under certain condi-
tions. By default, when compiling code that might be run on such a proceskdb€; generates code

that explicitly checks for zero-valued divisors and traps with exception number 503 when one is
detected. Use of mno-check-zero-division suppresses such checking for code generated to run on an
MC88100processor.

GNU C assumes that theC88110processor correctly detects all instances of integer division by zero.
When —-m88110 is specified, both—-mcheck-zero-division and —mno-check-zero-division are
ignored, and no explicit checks for zero-valued divisors are generated.

—musediv-instruction
Use the div instruction for signed integer division on km@88100 processor. By default, the div
instruction is not used.

On themMC88100processor the signed integer division instruction div) traps to the operating system on

a negative operand. The operating system transparently completes the operation, but at a large cost in
execution time. By default, when compiling code that might be run onC88100processorGNU C

emulates signed integer division using the unsigned integer division instruction divu), thereby avoiding
the large penalty of a trap to the operating system. Such emulation has its own, smaller, execution cost
in both time and space. To the extent that your code’s important signed integer division operations are
performed on two nonnegative operands, it may be desirable to use the div instruction directly.

On theMcC88110processor the div instruction (also known as the divs instruction) processes negative
operands without trapping to the operating system. Wime88110 is specified-muse-div-instruc-
tion is ignored, and the div instruction is used for signed integer division.

Note that the result of dividingiT_MIN by -1 is undefined. In particular, the behavior of such a divi-
sion with and withoutmuse-div-instruction may differ.

—mtrap-large-shift

—mhandle-arge-shift
Include code to detect bit-shifts of more than 31 bits; respectively, trap such shifts or emit code to han-
dle them properly. By defautCC makes no special provision for large bit shifts.

—mwar n-passed-structs
Warn when a function passes a struct as an argument or result. Structure-passing conventions have
changed during the evolution of the C language, and are often the source of portability problems. By
default, GCCissues no such warning.
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IBM RS6000 and Power PC Options
These-m options are defined for thBM RS/6000and PowerPC:

—mpower
—mno-power
—mpower2
—mno-power2
—mpowerpc
—Mmno-powerpc
—mpowerpc-gpopt
—mno-powerpc-gpopt
—mpowerpc-gfxopt
—mno-powernpc-gfxopt
—mpowenpc64
—mno-powernpcé4

GCC supports two related instruction set architectures forRe®000and PowerPC. TheOWER
instruction set are those instructions supported byiitgechip set used in the origin&S/6000sys-
tems and th&owerPC instruction set is the architecture of the Motorola MPC5xx, MPC6xx, MPC8xx
microprocessors, and th@&M 4xx microprocessors.

Neither architecture is a subset of the other. However there is a large common subset of instructions
supported by both. AMQ register is included in processors supportingPtbe/ERarchitecture.

You use these options to specify which instructions are available on the processor you are using. The
default value of these options is determined when config@®@@ Specifying the-mcpu=cpu_type
overrides the specification of these options. We recommend you usentipei=cpu_type option

rather than the options listed above.

The —-mpower option allowsGCCto generate instructions that are found only inRB®VERarchitec-
ture and to use theQ register. Specifyingmpower2 implies—power and also allowsCCto gener-
ate instructions that are present in B@VER?2architecture but not the origineDWERarchitecture.

The -mpowenpc option allowsGCCto generate instructions that are found only in the 32-bit subset
of the PowerPC architecture. Specifyirghpowenpc-gpopt implies —-mpowernpc and also allows
GCCto use the optional PowerPC architecture instructions in the General Purpose group, including
floating-point square root. Specifyirgnpowerpc-gfxopt implies -mpowerpc and also allowsCC

to use the optional PowerPC architecture instructions in the Graphics group, including floating-point
select.

The -mpowerpc64 option allowsGCCto generate the additional 64—bit instructions that are found in
the full PowerPC64 architecture and to treat GPRs as 64-bit, doubleword quagitiedefaults to
—mno-powerpc6t4.

If you specify both-mno-power and—mno-powerpc, GCCwill use only the instructions in the com-
mon subset of both architectures plus some spatiatommon-mode calls, and will not use W@
register. Specifying bothkmpower and—-mpowernpc permitsGCCto use any instruction from either
architecture and to allow use of thi& register; specify this for the Motorol&PC601

—Mnew-mnemonics
—mold-mnemonics

2001-02-19

Select which mnemonics to use in the generated assembler-codewmnemonics requests output
that uses the assembler mnemonics defined for the PowerPC architecture;mdhilennemonics
requests the assembler mnemonics defined foP@wWER architecture. Instructions defined in only
one architecture have only one mnemoi@CC uses that mnemonic irrespective of which of these
options is specified.

GCC defaults to the mnemonics appropriate for the architecture in use. Speeifgopy=cpu_type
sometimes overrides the value of these option. Unless you are building a cross-compiler, you should
normally not specify eithermnew-mnemonics or —-mold-mnemonics, but should instead accept the
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default.

—Mmcpu=cpu_type
Set architecture type, register usage, choice of mnemonics, and instruction scheduling parameters for
machine typecpu_type. Supported values fampu_type areriios, riosl, rsc, rios2, rs6é4a, 601, 602,
603, 603e, 604, 604e, 620, 630, 740, 750, power, power2, powerpc, 403, 505, 801, 821, 823, and860
and common. —mcpu=powerr, —-mcpu=power2, —mcpu=powerpc, and—mcpu=powernpc64 specify
genericPOWER POWER?2 pure 32-bit PowerPC (i.e., n#tPC601), and 64-bit PowerPC architecture
machine types, with an appropriate, generic processor model assumed for scheduling purposes.

Specifying any of the following options:mcpu=riiosl, —-mcpu=rios2, -mcpu=rsc, —Mcpu=power,

or —mcpu=power2 enables the-mpower option and disables thempowerpc option; -mcpu=601

enables both the-mpower and —-mpowerpc options. All of —mcpu=rsé4a, —mcpu=602,

—mcpu=603, -mcpu=603e —mcpu=604, —mcpu=620, -mcpu=630, —mcpu=740, and -mcpu=750

enable the-mpowenpc option and disable the-mpower option. Exactly similarly, all of
—mcpu=403, -mcpu=505, -mcpu=821, -mcpu=860 and -mcpu=powerpc enable the-mpowerpc

option and disable thempower option. -mcpu=common disables both thempower and-mpow-

erpc options.

AIX versions 4 or greater seleetsmicpu=common by default, so that code will operate on all mem-
bers of theRS/6000 POWERaNd PowerPC families. In that cagCwill use only the instructions in
the common subset of both architectures plus some spéxigommon-mode calls, and will not use
theMQ register. GCCassumes a generic processor model for scheduling purposes.

Specifying any of the options-mcpu=riosl, —mcpu=rios2, —mcpu=rsc, —mcpu=power, or
—mcpu=power2 also disables th@ewmnemonics option. Specifying—-mcpu=601, —mcpu=602,
-mcpu=603, —-mcpu=603e, —mcpu=604, —mcpu=620, -mcpu=630, —mcpu=403, —mcpu=505,
—mcpu=3821, -mcpu=860 or —-mcpu=powerpc also enables theewmnemonics option.

Specifying—-mcpu=403, -mcpu=821, or -mcpu=860 also enables themsaift-float option.

—mtune=cpu_type
Set the instruction scheduling parameters for machine dypdype, but do not set the architecture
type, register usage, choice of mnemonics Hmacpu=cpu_type would. The same values for
cpu_type are used for-mtune=cpu_type as for -mcpu=cpu_type. The —mtune=cpu_type option
overrides the-mcpu=cpu_type option in terms of instruction scheduling parameters.

-mfull-toc

—mno-fp-in-toc

—mno-sum-in-toc

—mminimal-toc
Modify generation of th&OC (Table Of Contents), which is created for every executable file. The
—mfull-toc option is selected by default. In that caG€C will allocate at least on&0C entry for
each unigue non-automatic variable reference in your prog@@C will also place floating-point
constants in th&OC. However, only 16,384 entries are available inThe.

If you receive a linker error message that saying you have overflowed the avidlaldpace, you can

reduce the amount ofOC space used with themno-fp-in-toc and —mno-sum-in-toc options.
—mno-fp-in-toc preventsGCC from putting floating-point constants in tM®C and-mno-sum-in-toc
forcesGCCto generate code to calculate the sum of an address and a constant at run-time instead of
putting that sum into th&0C. You may specify one or both of these options. Each casgeso

produce very slightly slower and larger code at the expense of consebdrgpace.

If you still run out of space in tHBOC even when you specify both of these options, speeiiynini-
mal-toc instead. This option caus&Cto make only ond0OC entry for every file. When you spec-
ify this option,GCC will produce code that is slower and larger but which uses extremelyTiiitte
space. You may wish to use this option only on files that contain less frequently executed code.
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—maix64

—maix32
Enable 64-bitaIX ABI and calling convention: 64-bit pointers, 64-bitg type, and the infrastruc-
ture needed to support them. Specifyirimaix64 implies —-mpowenpc64 and -mpowerpc, while
—maix32 disables the 64—-bABI and implies-mno-powerpc64. GCCdefaults to-maix32.

—mxI-call

—mno-x|-call
On AIX, pass floating-point arguments to prototyped functions beyond the register sawSajean(
the stack in addition to argument FPRs. P calling convention was extended but not initially
documented to handle an obscure K&R C case of calling a function that takes the address of its argu-
ments with fewer arguments than declarétX XL compilers access floating point arguments which
do not fit in theRSA from the stack when a subroutine is compiled without optimization. Because
always storing floating-point arguments on the stack is inefficient and rarely needed, this option is not
enabled by default and only is necessary when calling subroutines compi &y compilers
without optimization.

—-mthreads
SupportAIX Threads. Link an application written to uggthreads with special libraries and startup
code to enable the application to run.

-mpe
SupportiIBM RS6000 SP Parallel Environment (PE). Link an application written to use message pass-
ing with special startup code to enable the application to run. The system muBEastalled in the
standard location/\{sr/Ipp/ppe.poef), or thespecs file must be overridden with thespecs= option to
specify the appropriate directory location. The Parallel Environment does not support threads, so the
—mpe option and the-mthreads option are incompatible.

—msaoft-float

—mhard-float
Generate code that does not use (uses) the floating-point register set. Software floating point emula-
tion is provided if you use themsaoft-float option, and pass the option@Cwhen linking.

—mmultiple

—mno-multiple
Generate code that uses (does not use) the load multiple word instructions and the store multiple word
instructions. These instructions are generated by defauMOwWiER systems, and not generated on
PowerPC systems. Do not useimultiple on little endian PowerPC systems, since those instructions
do not work when the processor is in little endian mode. The exceptiorPa@moand PPC750
which permit the instructions usage in little endian mode.

—mstring

—mno-string
Generate code that uses (does not use) the load string instructions and the store string word instruc-
tions to save multiple registers and do small block moves. These instructions are generated by default
on POWER systems, and not generated on PowerPC systems. Do nemstréng on little endian
PowerPC systems, since those instructions do not work when the processor is in little endian mode.
The exceptions aePC740andPPC750which permit the instructions usage in little endian mode.

—mupdate

—mno-update
Generate code that uses (does not use) the load or store instructions that update the base register to the
address of the calculated memory location. These instructions are generated by default. If you use
—mno-update, there is a small window between the time that the stack pointer is updated and the
address of the previous frame is stored, which means code that walks the stack frame across interrupts
or signals may get corrupted data.
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-mfused-madd

—mno-fused-madd
Generate code that uses (does not use) the floating point multiply and accumulate instructions. These
instructions are generated by default if hardware floating is used.

—mno-bit-align

—mbit-align
On System V.4 and embedded PowerPC systems do not (do) force structures and unions that contain
bit fields to be aligned to the base type of the bit field.

For example, by default a structure containing nothing lhurts#gned bitfields of length 1 would be
aligned to a 4 byte boundary and have a size of 4 bytes. By-tsing-bit-align, the structure would
be aligned to a 1 byte boundary and be one byte in size.

—mno-strict-align

—mstriict-align
On System V.4 and embedded PowerPC systems do not (do) assume that unaligned memory refer-
ences will be handled by the system.

—mrelocatable

—mno-r elocatable
On embedded PowerPC systems generate code that allows (does not allow) the program to be relo-
cated to a different address at runtime. If you tseelocatable on any module, all objects linked
together must be compiled wittmr elocatable or —mr elocatable-ib.

—mrelocatableib
—mno-r elocatable-lib
On embedded PowerPC systems generate code that allows (does not allow) the program to be relo-
cated to a different address at runtime. Modules compiled-wiitelocatableib can be linked with
either modules compiled withouimr elocatable and —-mr elocatable-ib or with modules compiled
with the—mr elocatable options.

—mno-toc

-mtoc
On System V.4 and embedded PowerPC systems do not (do) assume that register 2 contains a pointer
to a global area pointing to the addresses used in the program.

-mlittle

—mlittle-endian
On System V.4 and embedded PowerPC systems compile code for the processor in little endian mode.
The-mlittle-enmdian option is the same asnlittle.

—mbig

—mbig-endian
On System V.4 and embedded PowerPC systems compile code for the processor in big endian mode.
The-mbig-endian option is the same asnbig.

—mcall-sysv
On System V.4 and embedded PowerPC systems compile code using calling conventions that adheres
to the March 1995 draft of the System V Application Binary Interface, PowerPC processor supple-
ment. This is the default unless you configuesaC usingpowernpc-*—eabiaix.

—mcall-sysv-eabi
Specify both-mcall-sysv and—meabi options.
—mcall-sysv-noeabi
Specify both-mcall-sysv and—mno-eabi options.
—mcall-aix
On System V.4 and embedded PowerPC systems compile code using calling conventions that are simi-
lar to those used okiX. This is the default if you configureslCC usingpowerpc-*—eabiaix.
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—mcall-solaris
On System V.4 and embedded PowerPC systems compile code for the Solaris operating system.

—mcall-linux
On System V.4 and embedded PowerPC systems compile code for the Linuchasgdtem.

—mpr ototype

—mno-prototype
On System V.4 and embedded PowerPC systems assume that all calls to variable argument functions
are properly prototyped. Otherwise, the compiler must insert an instruction before every non proto-
typed call to set or clear bit 6 of the condition code registertp indicate whether floating point val-
ues were passed in the floating point registers in case the function takes a variable arguments. With
—mprototype, only calls to prototyped variable argument functions will set or clear the bit.

—msim
On embedded PowerPC systems, assume that the startup module isroadié@o and that the stan-
dard C libraries arBbsim.a andlibc.a. This is the default fopowenpc-*—eabisim. configurations.

-mmvme
On embedded PowerPC systems, assume that the startup module isrtébeand the standard C
libraries ardibmvme.a andlibc.a.

—-mads
On embedded PowerPC systems, assume that the startup module isrt@beand the standard C
libraries ardibads.a andlibc.a.

—myellowknife
On embedded PowerPC systems, assume that the startup module isrt@beand the standard C
libraries ardibyk.a andlibc.a.

—mvxworks
On System V.4 and embedded PowerPC systems, specify that you are compiling for a VxWorks sys-
tem.

—memb
On embedded PowerPC systems, setP@ EMB bit in the ELF flags header to indicate thedbi
extended relocations are used.

—meabi

—mno-eabi
On System V.4 and embedded PowerPC systems do (do not) adhere to the Embedded Applications
Binary Interface (eabi) which is a set of modifications to the System V.4 specifications. Selecting
—meabi means that the stack is aligned to an 8 byte boundary, a functieabi is called to from
main to set up the eabi environment, and #mesdiata option can use boti2 andrl3 to point to
two separate small data areas. Selectingno-eabi means that the stack is aligned to a 16 byte
boundary, do not call an initialization function framain , and the-msdata option will only user1l3
to point to a single small data area. Hmeabi option is on by default if you configureaCC using
one of thepowerpc*—*—eabi* options.

—-msdata=eabi
On System V.4 and embedded PowerPC systems, put small initiedimetl global and static data in
the .sdata2 section, which is pointed to by regist@. Put small initialized nomonst global and
static data in thesdata section, which is pointed to by registdi3 . Put small uninitialized global
and static data in thabsssection, which is adjacent to ttsdiata section. The-msdata=eabi option
is incompatible with the-mrelocatable option. The—msdata=eabi option also sets thememb
option.

—msdata=sysv
On System V.4 and embedded PowerPC systems, put small global and static datal@tatisection,
which is pointed to by registet3 . Put small uninitialized global and static data in ghsssection,
which is adjacent to thesdata section. The-msdata=sysv option is incompatible with the
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—mr elocatable option.

-msdata=default

-msdata
On System V.4 and embedded PowerPC systemsméabi is used, compile code the same as
—msdata=eabi, otherwise compile code the same-atsdata=sysv.

-msdata-data
On System V.4 and embedded PowerPC systems, put small global and static datal@tatisection.
Put small uninitialized global and static data in s section. Do not use registet3 to address
small data however. This is the default behavior unless ethsdata options are used.

—-msdata=none

—mno-sdata
On embedded PowerPC systems, put all initialized global and static data.datéheection, and all
uninitialized data in thebsssection.

-G num
On embedded PowerPC systems, put global and static items less than or egoabytes into the
small data or bss sections instead of the normal data or bss section. By dafaislt3. The-G num
switch is also passed to the linker. All modules should be compiled with the-€amen value.

—Mmr egnames

—Mno-r egnames
On System V.4 and embedded PowerPC systems do (do not) emit register names in the assembly lan-
guage output using symbolic forms.

IBM RT Options
These-m options are defined for thBM RT PC:

—min-line-mul
Use an in-line code sequence for integer multiplies. This is the default.

—mcall-lib-mul
Calllmul$$ for integer multiples.

—mfull-fp-blocks
Generate full-size floating point data blocks, including the minimum amount of scratch space recom-
mended byBM. This is the default.

—mminimum-fp-blocks
Do not include extra scratch space in floating point data blocks. This results in smaller code, but
slower execution, since scratch space must be allocated dynamically.

—-mfp-arg-in-fpregs
Use a calling sequence incompatible with #& calling convention in which floating point argu-
ments are passed in floating point registers. Notevidratrgs.h  andstdargs.h  will not work
with floating point operands if this option is specified.

—-mfp-arg-in-gregs
Use the normal calling convention for floating point arguments. This is the default.
—mhc-struct-return
Return structures of more than one word in memory, rather than in a register. This provides compati-

bility with the MetaWare HighC (hc) compiler. Use the optitipcc-struict-r eturn for compatibility
with the Portable C Compiler (pcc).

—mnohc-struct-return
Return some structures of more than one word in registers, when convenient. This is the default. For
compatibility with the IBM-supplied compilers, use the opticipcc-struct-return or the option
—mhc-struct-return.

MIPS Options
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These-m options are defined for thélPS family of computers:

—mcpu=cpu type
Assume the defaults for the machine tgpa type when scheduling instructions. The choicesdau
type arer2000, r3000, r3900, r4000, r4100, r4300, r4400, r4600, r4650, r5000, r6000, r8000, and
orion. Additionally, ther2000, r3000, r4000, r5000, andr6000 can be abbreviated a2k (or r2K),
r3k, etc. While picking a specificpu type will schedule things appropriately for that particular chip,
the compiler will not generate any code that does not meet level 1 MiH®ISA (instruction set
architecture) without amipsX or -mabi switch being used.

—mipsl
Issue instructions from level 1 of théiPS ISA This is the defaultr3000 is the defaulcpu type at
thisISA level.

—mips2
Issue instructions from level 2 of the&iPS ISA (branch likely, square root instructiong)6000 is the
defaultcpu type at thisISA level.

-mips3
Issue instructions from level 3 of thdiPS ISA (64 bit instructions).r4000 is the defaultpu type at
thisISA level.

—mips4
Issue instructions from level 4 of thelPS ISA (conditional move, prefetch, enhancedu instruc-
tions). r8000is the defaultpu type at thisISA level.

-mfp32
Assume that 32 32-bit floating point registers are available. This is the default.

-mfp64
Assume that 32 64-bit floating point registers are available. This is the default whemips3
option is used.

—mgp32
Assume that 32 32-bit general purpose registers are available. This is the default.

—-mgp64
Assume that 32 64-bit general purpose registers are available. This is the default wireipd3e
option is used.

-mint64
Force int and long types to be 64 bits wide. Sewong32 for an explanation of the default, and the
width of pointers.

—-mlong64
Force long types to be 64 bits wide. Seelong32 for an explanation of the default, and the width of
pointers.

—-mlong32
Force long, int, and pointer types to be 32 bits wide.

If none of-mlong32, -mlong64, or -mint64 are set, the size of ints, longs, and pointers depends on
the ABI and ISA chosen. For-mabi=32, and -mabi=n32, ints and longs are 32 bits wide. For
—mabi=64, ints are 32 bits, and longs are 64 bits wide. Forabi=eabi and either-mipsl or
—mips2, ints and longs are 32 bits wide. Fanabi=eabi and higher ISAs, ints are 32 bits, and longs
are 64 bits wide. The width of pointer types is the smaller of the width of longs or the width of gen-
eral purpose registers (which in turn depends omSihpe

—-mabi=32
—mabi=064
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—mabi=n32

-mabi=64

—mabi=eabi
Generate code for the indicatagl. The default instruction level ismipsl for 32, -mips3 for n32,
and —mips4 otherwise. Conversely, withmipsl or -mips2, the defaultABI is 32, otherwise, the
defaultABI is 64.

—-mmips-as
Generate code for thélPS assembler, and invokaips-tfile to add normal debug information. This is
the default for all platforms except for tsF/1reference platform, using the OSF/rose object format.
If the either of the-gstabs or —gstabs+ switches are used, timaips-tfile program will encapsulate the
stabs withirMIPS ECOFF

-mgas
Generate code for th@NU assembler. This is the default on theF/1reference platform, using the
OSF/rose object format. Also, this is the default if the configure optiomith-gnu-asis used.

—msplit-addr esses

—mno-split-addr esses
Generate code to load the high and low parts of address constants separately. ThiEallmaspti-
mize away redundant loads of the high order bits of addresses. This optimization rejuit@s and
GNU Id. This optimization is enabled by default for some embedded targets @GReras andGNU
Id are standard.

—mrnames

—Mmno-rnames
The-mrnamesswitch says to output code using MEPS software names for the registers, instead of
the hardware names (ia) instead of$4). The only known assembler that supports this option is the
Algorithmics assembler.

—mgpopt

—mno-gpopt
The -mgpopt switch says to write all of the data declarations before the instructions in the text sec-
tion, this allows theMIPS assembler to generate one word memory references instead of using two
words for short global or static data items. This is on by default if optimization is selected.

—-mstats

—mno-stats
For each non-inline function processed, tmestats switch causes the compiler to emit one line to the
standard error file to print statistics about the program (number of registers saved, stack size, etc.).

—mmemcpy

—mno-memcpy
The -mmemcpy switch makes all block moves call the appropriate string functioemcpy or
bcopy) instead of possibly generating inline code.

-mmips-file

—mno-mips-file
The-mno-mips-file switch causes the compiler not postprocess the object file withiplefile pro-
gram, after theMIPS assembler has generated it to add debug supparipdftfile is not run, then no
local variables will be available to the debugger. In addititage? and stage3 objects will have the
temporary file names passed to the assembler embedded in the object file, which means the objects
will not compare the same. Thenno-mips-file switch should only be used when there are bugs in
the mips-tfile program that prevents compilation.

—msaoft-float
Generate output containing library calls for floating poMfarming: the requisite libraries are not
part of GCC. Normally the facilities of the machine’s usual C compiler are used, but this can't be done
directly in cross-compilation. You must make your own arrangements to provide suitable library func-
tions for cross-compilation.
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—mhard-float
Generate output containing floating point instructions. This is the default if you use the unmodified
sources.

—mabicalls

—mno-abicalls
Emit (or do not emit) the pseudo operatioalicalls, .cpload, and.cprestore that some System V.4
ports use for position independent code.

—mlong-calls

—mno-long-calls
Do all calls with theJALR instruction, which requires loading up a function’s address into a register
before the call. You need to use this switch, if you call outside of the current 512 megabyte segment to
functions that are not through pointers.

—mhalf-pic

—mno-half-pic
Put pointers to extern references into the data section and load them up, rather than put the references
in the text section.

—membedded-pic

—mno-embedded-pic
GeneratePIC code suitable for some embedded systems. All calls are madeP@siaative address,
and all data is addressed using $iyp register. No more than 65536 bytes of global data may be
used. This requireSGNU as andsNU Id which do most of the work. This currently only works on tar-
gets which us&COFE it does not work witlELF.

—membedded-data

—-mno-embedded-data
Allocate variables to the read-only data section first if possible, then next in the small data section if
possible, otherwise in data. This gives slightly slower code than the default, but reduces the amount of
RAM required when executing, and thus may be preferred for some embedded systems.

—muninit-const-in-r odata

—mno-uninit-const-in-rodata
When used together with -membedded-data, it will always store uninitialized const variables in the
read-only data section.

—msingle-float

—mdouble-float
The —msingle-float switch tells gcc to assume that the floating point coprocessor only supports single
precision operations, as on t#650 chip. The-mdouble-float switch permits gcc to use double pre-
cision operations. This is the default.

—-mmad
—-mno-mad
Permit use of thenad, madu andmul instructions, as on thd650 chip.

—m4650
Turns on—-msingle-float, -mmad, and, at least for nowmcpu=r4650.
—mipsl6
—mno-Mipsl16
Enable 16-bit instructions.
—mentry
Use the entry and exit pseudo ops. This option can only be usedmipisl6.
-EL
Compile code for the processor in little endian mode. The requisite libraries are assumed to exist.
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-EB
Compile code for the processor in big endian mode. The requisite libraries are assumed to exist.

-G num
Put global and static items less than or equaltobytes into the small data or bss sections instead of
the normal data or bss section. This allows the assembler to emit one word memory reference instruc-
tions based on the global pointgp (or $28), instead of the normal two words used. By defaulin
is 8 when theviPS assembler is used, and 0 when @\U assembler is used. Th& num switch is
also passed to the assembler and linker. All modules should be compiled with theGamm
value.

—hocpp
Tell the MIPS assembler to not run its preprocessor over user assembler files (&ifix) when
assembling them.

—mfix7000
Pass an option to gas which will cause nops to be inserted if the read of the destination register of an
mfhi or mflo instruction occurs in the following two instructions.

—no-crit0
Do not include the default crtO.

Intel 386 Options
These-m options are defined for the i386 family of computers:

—mcpu=cpu type
Assume the defaults for the machine tgpa type when scheduling instructions. The choicesdau
type arei386, i486, 1586, 1686, pemtium, pemntiumpro, k6, andathlon

While picking a specificpu type will schedule things appropriately for that particular chip, the com-
piler will not generate any code that does not run on the i386 withoutmech=cpu type option
being used.i586 is equivalent tgemtium andi686 is equivalent t@entiumpro. k6 is theAMD chip

as opposed to the Intel ones.

—march=cpu type
Generate instructions for the machine type type. The choices focpu type are the same as for
—mcpu. Moreover, specifying-march=cpu type implies—mcpu=cpu type.

-m386

-m486

—mpemntium

—mpemntiumpro
Synonyms for —mcpu=i386, —mcpu=i486, —mcpu=pentium, and —mcpu=pentiumpro respectively.
These synonyms are deprecated.

—mintel-syntax
Emit assembly using Intel syntax opcodes insteakt &f syntax.

—-mieeefp

—mno-ieeefp
Control whether or not the compiler usegE floating point comparisons. These handle correctly the
case where the result of a comparison is unordered.

—msaoft-float
Generate output containing library calls for floating poMfarming: the requisite libraries are not
part of GCC. Normally the facilities of the machine’s usual C compiler are used, but this can't be done
directly in cross-compilation. You must make your own arrangements to provide suitable library func-
tions for cross-compilation.

On machines where a function returns floating point results in the 80387 register stack, some floating
point opcodes may be emitted evernfisoft-float is used.
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—mno-fp-ret-in-387
Do not use th&PUregisters for return values of functions.

The usual calling convention has functions return values of fjges anddouble in anFPUreg-
ister, even if there is nBPU. The idea is that the operating system should emulat@an

The option—mno-fp-ret-in-387 causes such values to be returned in ordig&yregisters instead.

—mno-fancy-math-387
Some 387 emulators do not support $ire , cos andsqrt instructions for the 387. Specify this
option to avoid generating those instructions. This option is the default on FreeBSD. As of revision
2.6.1, these instructions are not generated unless you also uéiadtenath switch.

—malign-double

—mno-align-double
Control whetheiGCC alignsdouble , long double , andlong long  variables on a two word
boundary or a one word boundary. Alignidguble variables on a two word boundary will produce
code that runs somewhat faster dPestium at the expense of more memory.

—m128bit-long-double

—m128bit-long-double
Control the size ofong double  type. i386 application binary interface specify the size to be 12
bytes, while modern architectures (Pentium and newer) pteffgrdouble  aligned to 8 or 16 byte
boundary. This is impossible to reach with 12 byte long doubles in the array accesses.

Warning: if you use the-m128bit-long-double switch, the structures and arrays contairiog
double will change their size as well as function calling convention for function td&imgydou-
ble will be modified.

—m96bit-long-double

—m96bit-long-double
Set the size dbng double  to 96 bits as required by the i386 application binary interface. This is
the default.

—-mswr3—shlib

—-mno-swr3-shlib
Control whetheiGCCplaces uninitialized locals intass or data . —mswr3-shlib places these locals
into bss . These options are meaningful only on System V Release 3.

—mno-wide-multiply

—mwide-multiply
Control whetheiGCC uses thanul andimul that produce 64 bit results gax:edx from 32 bit
operands to diong long  multiplies and 32-bit division by constants.

-mrtd
Use a different function-calling convention, in which functions that take a fixed number of arguments
return with theret num instruction, which pops their arguments while returning. This saves one
instruction in the caller since there is no need to pop the arguments there.

You can specify that an individual function is called with this calling sequence with the function
attributestdcall. You can also override thamrtd option by using the function attribudded.

Warning: this calling convention is incompatible with the one normally used on Unix, so you cannot
use it if you need to call libraries compiled with the Unix compiler.

Also, you must provide function prototypes for all functions that take variable numbers of arguments
(includingprintf ); otherwise incorrect code will be generated for calls to those functions.

In addition, seriously incorrect code will result if you call a function with too many arguments. (Nor-
mally, extra arguments are harmlessly ignored.)
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—Mmr egparm=num
Control how many registers are used to pass integer arguments. By default, no registers are used to
pass arguments, and at most 3 registers can be used. You can control this behavior for a specific func-
tion by using the function attributegparm.

Warning: if you use this switch, andum is nonzero, then you must build all modules with the same
value, including any libraries. This includes the system libraries and startup modules.

—malign-loops—=num
Align loops to a 2 raised toraim byte boundary. IFmalign-loops is not specified, the default is 2
unless gas 2.8 (or later) is being used in which case the default is to align the loop on a 16 byte bound-
ary if it is less than 8 bytes away.

—malign-jumps=num
Align instructions that are only jumped to to a 2 raised iara byte boundary. IFmalign-jumpsis
not specified, the default is 2 if optimizing for a 386, and 4 if optimizing for a 486 unless gas 2.8 (or
later) is being used in which case the default is to align the instruction on a 16 byte boundary if it is
less than 8 bytes away.

—malign-functions=num
Align the start of functions to a 2 raisednam byte boundary. IFmalign-functionsis not specified,
the default is 2 if optimizing for a 386, and 4 if optimizing for a 486.

—mpr eferr ed-stack-boundary=num
Attempt to keep the stack boundary aligned to a 2 raiseuirtobyte boundary. I-mpr eflerr ed-
stack-boundary is not specified, the default is 4 (16 bytes or 128 bits).

The stack is required to be aligned on a 4 byte boundary. On Pentium and PentdouBi®, and
long double  values should be aligned to an 8 byte boundary {s&adign-double) or suffer sig-
nificant run time performance penalties. On Pentilimthe StreamingIMD Extension §SB data
type__m128 suffers similar penalties if it is not 16 byte aligned.

To ensure proper alignment of this values on the stack, the stack boundary must be as aligned as that
required by any value stored on the stack. Further, every function must be generated such that it keeps
the stack aligned. Thus calling a function compiled with a higher preferred stack boundary from a
function compiled with a lower preferred stack boundary will most likely misalign the stack. It is rec-
ommended that libraries that use callbacks always use the default setting.

This extra alignment does consume extra stack space. Code that is sensitive to stack space usage, such
as embedded systems and operating system kernels, may want to reduce the preferred alignment to
—mpr efflenr ed-stack-boundary=2.

—mpush-args
UsePUSHoperations to store outgoing parameters. This method is shorter and usually equally fast as
method usingsUB/MOV operations and is enabled by default. In some cases disabling it may improve
performance because of improved scheduling and reduced dependencies.

—maccumulate-outgoing-args
If enabled, the maximum amount of space required for outgoing arguments will be computed in the
function prologue. This in faster on most modern CPUs because of reduced dependencies, improved
scheduling and reduced stack usage when preferred stack boundary is not equal to 2. The drawback is
a notable increase in code size. This switch implies -mno-push-args.

—-mthreads
Support thread-safe exception handlingMdimgw32. Code that relies on thread-safe exception han-
dling must compile and link all code with thenthr eads option. When compiling;mthreads defines
—-D_MT; when linking, it links in a special thread helper libraimingwthrd which cleans up per
thread exception handling data.
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—mno-align-stringops
Do not align destination of inlined string operations. This switch reduces code size and improves per-
formance in case the destination is already aligned, but gcc don’t know about it.

—minline-all-stringops
By defaultGCC inlines string operations only when destination is known to be aligned at least to 4
byte boundary. This enables more inlining, increase code size, but maywépprformance of code
that depends on fast memcpy, strlen and memset for short lengths.

HPPA Options
These-m options are defined for th&PPAfamily of computers:

—march=architecture type
Generate code for the specified architecture. The choicesdutecture type are1.0 for PA 1.0,1.1
for PA 1.1, and2.0for PA 2.0 processors. Refer tosr/lib/sched.models on anHP-UX system to deter-
mine the proper architecture option for your machine. Code compiled for lower numbered architec-
tures will run on higher numbered architectures, but not the other way around.

PA 2.0 support currently requires gas snapshot 19990413 or later. The next release of binutils (current
is 2.9.1) will probably contaiRA 2.0 support.

—-mpa-risc-1-0

-mpa-risc-1-1

—-mpa-risc-2—0
Synonyms for -march=1.0, -march=1.1, and —-march=2.0 respectively.

—mbig-switch
Generate code suitable for big switch tables. Use this option only if the assembler/linker complain
about out of range branches within a switch table.

—mjump-in-delay
Fill delay slots of function calls with unconditional jump instructions by modifying the return pointer
for the function call to be the target of the conditional jump.

—mdisable-fpregs
Prevent floating point registers from being used in any manner. This is necessary for compiling ker-
nels which perform lazy context switching of floating point registers. If you use this option and
attempt to perform floating point operations, the compiler will abort.

—mdisable-indexing
Prevent the compiler from using indexing address modes. This avoids some rather obscure problems
when compilingMIG generated code undeirCH.

—Mmno-space- egs
Generate code that assumes the target has no space registers. ThicsGidavgenerate faster indi-
rect calls and use unscaled index address modes.

Such code is suitable for levePd systems and kernels.

—-mfast-indir ect-calls
Generate code that assumes calls never cross space boundaries. This@&itdawemit code which
performs faster indirect calls.

This option will not work in the presence of shared libraries or nested functions.

—mlong-load-store
Generate 3-instruction load and store sequences as sometimes requiredbyx0 linker. This
is equivalent to thek option to theHP compilers.

—mportableruntime
Use the portable calling conventions proposeé#ibyjor ELF systems.
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-mgas
Enable the use of assembler directives @Ag understands.

—mschedule=cpu type
Schedule code according to the constraints for the machinepypgpe. The choices focpu type
are700 7100, 7100LC, 7200, and8000. Refer to/usr/lib/sched.models on anHP-UX system to deter-
mine the proper scheduling option for your machine.

—mlinker-opt
Enable the optimization pass in tHeUX linker. Note this makes symbolic debugging impossible. It
also triggers a bug in thePUX 8 andHPUX 9 linkers in which they give bogus error messages when
linking some programs.

—msaoft-float
Generate output containing library calls for floating poMfarming: the requisite libraries are not
available for alHPPAtargets. Normally the facilities of the machine’s usual C compiler are used, but
this cannot be done directly in cross-compilation. You must make your own arrangements to provide
suitable library functions for cross-compilation. The embedded thpedl.1-*—pro does provide
software floating point support.

—msaoft-float changes the calling convention in the output file; therefore, it is only useful if you com-
pile all of a program with this option. In particular, you need to comipidgcc.a, the library that
comes withGCC, with —msaft-float in order for this to work.

Intel 960 Options
These-m options are defined for the Intel 960 implementations:

—mcpu type
Assume the defaults for the machine tgpa type for some of the other options, including instruction
scheduling, floating point support, and addressing modes. The choiagsi fiype areka, kb, mc,
ca, cf, sa, andsh. The default ikb.

—mnumerics

—msaoft-float
The -mnumerics option indicates that the processor does support floating-point instructions. The
—msaoft-float option indicates that floating-point support should not be assumed.

—mleaf-procedures
—mno-leaf-procedures
Do (or do not) attempt to alter leaf procedures to be callable wittathénstruction as well asalll
This will result in more efficient code for explicit calls when fa instruction can be substituted by
the assembler or linker, but less efficient code in other cases, such as calls via function pointers, or
using a linker that doesn’t support this optimization.

—mitail-call

—mno-tail-call
Do (or do not) make additional attempts (beyond those of the machine-independent portions of the
compiler) to optimize tail-recursive calls into branches. You may not want to do this because the
detection of cases where this is not valid is not totally complete. The defamihcstail-call.

—mcomplex-addr

—mno-complex-addr
Assume (or do not assume) that the use of a complex addressing mode is a win on this implementation
of the 1960. Complex addressing modes may not be worthwhile on the K-series, but they definitely are
on the C-series. The default is currentipcomplex-addr for all processors except tle8 andCC.

—mcode-align

—mno-code-align
Align code to 8-byte boundaries for faster fetching (or don’t bother). Currently turned on by default
for C-series implementations only.
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—mic-compat
—mic2.0~-compat
—mic3.0~compat
Enable compatibility with iC960 v2.0 or v3.0.

—masm-compat
—mintel-asm
Enable compatibility with the iC960 assembler.

—mstriict-align
—mno-strict-align
Do not permit (do permit) unaligned accesses.

—mold-align
Enable structure-alignment compatibility with Intel’s gcc release version 1.3 (based on gcc 1.37). This
option implies—-mstrict-align.

—mlong-double-64
Implement typelong double as 64-bit floating point numbers. Without the optlong double is
implemented by 80-bit floating point numbers. The only reason we have it because there is no
128-bitlong double support infp-bit.c yet. So it is only useful for people using soft-float targets.
Otherwise, we should recommend against use of it.

DEC Alpha Options
These-m options are defined for theEC Alpha implementations:

—mno-soft-float

—msaoft-float
Use (do not use) the hardware floating-point instructions for floating-point operations. ~viibafit-
float is specified, functions ilibgccl.c will be used to perform floating-point operations. Unless they
are replaced by routines that emulate the floating-point operations, or compiled in such a way as to call
such emulations routines, these routines will issue floating-point operations. If you are compiling for
an Alpha without floating-point operations, you must ensure that the library is built so as not to call
them.

Note that Alpha implementations without floating-point operations are required to have floating-point
registers.

—-mfp-reg

—mno-fp-regs
Generate code that uses (does not use) the floating-point registemsetfp-regs implies -msaoft-
float. If the floating-point register set is not used, floating point operands are passed in integer regis-
ters as if they were integers and floating-point results are pas$8dnstead of$f0 . This is a non-
standard calling sequence, so any function with a floating-point argument or return value called by
code compiled withr-mno-fp-regs must also be compiled with that option.

A typical use of this option is building a kernel that does not use, and hence need not save and restore,
any floating-point registers.

-mieee
The Alpha architecture implements floating-point hardware optimized for maximum performance. It
is mostly compliant with theéEEE floating point standard. However, for full compliance, software
assistance is required. This option generates code iy compliant codesxcept that theinexact
flag is not maintained (see below). If this option is turned onCthemacro_IEEE_FP is defined
during compilation. The option is a shorthand feD_IEEE_FP —mfp-trap-mode=su -mtrap-pre-
cision=i —mieee-conformant. The resulting code is less efficient but is able to correctly support
denormalized numbers and exceptiotBE values such as not-a-number and plus/minus infinity.
Other Alpha compilers call this optictieee with_no_inexact.
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—mieee-with-inexact

This is like —mieee except the generated code also maintainsBBE inexact flag. Turning on this

option causes the generated code to implement fully-comitie&tmath. The option is a shorthand

for -D_IEEE_FP —-D_IEEE_FP_INEXACT plus the three following-mieeeconformnant, —mfp-
trap-mode=sui, and —mtrap-pregsion=i. On some Alpha implementations the resulting code may
execute significantly slower than the code generated by default. Since there is very little code that
depends on thmexact flag, you should normally not specify this option. Other Alpha compilers call
this option—ieee with_inexact.

—mfp-trap-mode=trap mode

This option controls what floating-point related traps are enabled. Other Alpha compilers call this
option—fptm trap mode. The trap mode can be set to one of four values:

n This is the default (normal) setting. The only traps that are enabled are the ones that cannot be
disabled in software (e.g., division by zero trap).

u In addition to the traps enabled byunderflow traps are enabled as well.

su Like suw, but the instructions are marked to be safe for software completion (see Alpha architec-
ture manual for details).

sui Like sw, but inexact traps are enabled as well.

—mfp-rounding-mode=rounding mode

Selects théEEE rounding mode. Other Alpha compilers call this optidprm rounding mode. The
rounding mode can be one of:

n  Normal IEEE rounding mode. Floating point numbers are rounded towards the nearest machine
number or towards the even machine number in case of a tie.

m Round towards minus infinity.
Chopped rounding mode. Floating point numbers are rounded towards zero.

Dynamic rounding mode. A field in the floating point control regidigar ( see Alpha architec-

ture reference manual) controls the rounding mode in effect. The C library initializes this register
for rounding towards plus infinity. Thus, unless your program modifiefpthed corresponds to
round towards plus infinity.

—mtrap-predsion=trap precision

In the Alpha architecture, floating point traps are imprecise. This means without software assistance it
is impossible to recover from a floating trap and program execution normally needs to be terminated.
GCCcan generate code that can assist operating system trap handlers in determining the exact location
that caused a floating point trap. Depending on the requirements of an application, different levels of
precisions can be selected:

p Program precision. This option is the default and means a trap handler can only identify which
program caused a floating point exception.

f  Function precision. The trap handler can determine the function that caused a floating point
exception.

i Instruction precision. The trap handler can determine the exact instruction that caused a floating
point exception.

Other Alpha compilers provide the equivalent options cateadpe safe and-resumption_safe.

—mieee-conformant

2001-02-19

This option marks the generated codeEE conformant. You must not use this option unless you
also specify-mtrap-predsion=i and either-mfp-trap-mode=su or -mfp-trap-mode=sui. Its only
effect is to emit the lineefllag 48 in the function prologue of the generated assembly file. Ubder
Unix, this has the effect that IEEE-conformant math library routines will be linked in.
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—mbuild-constants
Normally GCC examines a 32— or 64-bit integer constant to see if it can construct it from smaller con-
stants in two or three instructions. If it cannot, it will output the constant as a literal and generate code
to load it from the data segment at runtime.
Use this option to requir6CC to constructall integer constants using code, even if it takes more
instructions (the maximum is six).
You would typically use this option to build a shared library dynamic loader. Itself a shared library, it
must relocate itself in memory before it can find the variables and constants in its own data segment.
—malpha-as
-mgas
Select whether to generate code to be assembled by the vendor-supplied assemalpba{as) or
by theGNU assemblermgas
—mbwx
—mno-bwx
—MCix
—Mmno-Cix
—mmax
—Mmno-max
Indicate whetheGCC should generate code to use the opti@wiK, CIX, andMAX instruction sets.
The default is to use the instruction sets supported bgmluetype specified viamcpu= option or
that of theCPUon whichGCCwas built if none was specified.
—Mmcpu=cpu_type
Set the instruction set, register set, and instruction scheduling parameters for machipe_type.
You can specify either theV style name or the corresponding chip numisae.C supports scheduling
parameters for thEV4 andEV5 family of processors and will choose the default values for the instruc-
tion set from the processor you specify. If you do not specify a processoGtypayill default to the
processor on which the compiler was built.
Supported values fapu_type are
ev4
21064
Schedules as &4 and has no instruction set extensions.
evs
21164
Schedules as &5 and has no instruction set extensions.
ev56
21164a
Schedules as @\WV5 and supports thBwX extension.
pcab6
21164pc
21164PC
Schedules as @\WV5 and supports thBwX andMAX extensions.
evé
21264
Schedules as aBv5 (until Digital releases the scheduling parameters folEW& and supports
theBWX, CIX, andMAX extensions.
—mmemory-latemcy=time
Sets the latency the scheduler should assume for typical memory references as seen by the application.
This number is highly dependent on the memory access patterns used by the application and the size
of the external cache on the machine.
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Valid options fortime are

number
A decimal number representing clock cycles.

L1
L2
L3
main
The compiler contains estimates of the number of clock cycles for “typeaf’ & EV5 hard-
ware for the Level 12 & 3 caches (also called Dcache, Scache, and Bcache), as well as to main
memory. Note that L3 is only valid f@&V5.
Clipper Options
These-m options are defined for the Clipper implementations:
—-mc300
Produce code for a C300 Clipper processor. This is the default.
—-mc400
Produce code for a C400 Clipper processor i.e. use floating point registers f8..f15.

H8/300 Options
These-m options are defined for the H8/300 implementations:

—mrelax
Shorten some address references at link time, when possible; uses the linkefrafgon

-mh
Generate code for the H8/300H.

-ms
Generate code for the H8/S.

-ms2600
Generate code for the H8/S2600. This switch must be used with —ms.

-mint32
Makeint data 32 bits by default.

—malign-300
On the H8/300H and H8/S, use the same alignment rules as for the H8/300. The default for the
H8/300H and H8/S is to align longs and floats on 4 byte boundannralign-300 causes them to be
aligned on 2 byte boundaries. This option has no effect on the H8/300.

SH Options
These-m options are defined for tt&H implementations:

-ml
Generate code for thgH1

-m2
Generate code for thgH2

-m3
Generate code for thgH3.

-m3e
Generate code for the SH3e.

—m4—nofpu
Generate code for tlgH4 without a floating-point unit.
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—m4-single-only
Generate code for tl&H4 with a floating-point unit that only supports single-precision arithmentic.
—-m4-single
Generate code for thgH4 assuming the floating-point unit is in single-precision mode by default.
-m4
Generate code for thgH4
-mb
Compile code for the processor in big endian mode.
-ml
Compile code for the processor in little endian mode.
—mdalign
Align doubles at 64 bit boundaries. Note that this changes the calling conventions, and thus some
functions from the standard C library will not work unless you recompile it first with —mdalign.

—mrelax
Shorten some address references at link time, when possible; uses the linkefrafgon

—mbigtable
Use 32-bit offsets iswitch tables. The default is to use 16-bit offsets.

-mfmovd
Enable the use of the instructibmovd .

—mbhitachi
Comply with the calling conventions defined by Hitachi.

—mnomacsave

Mark theMAQregister as call-clobbered, everr-hhitachi is given.
—-misize

Dump instruction size and location in the assembly code.
—mpadstruct

This option is deprecated. It pads structures to multiple of 4 bytes, which is incompatible \gith the
ABI.

—mspace
Optimize for space instead of speed. Implied-Ds.

—mpr efergot
When generating position-independent code, emit function calls using the Global Offset Table instead
of the Procedure Linkage Table.

—musemmode
Generate a library function call to invalidate instruction cache entries, after fixing up a trampoline.
This library function call doesn’'t assume it can write to the whole memory address space. This is the
default when the target sh—*-linux*

Optionsfor SystemV

These additional options are available on System V Release 4 for compatibility with other compilers on
those systems:

-G Create a shared object. It is recommended-tianhbolic or —shared be used instead.
-Qy

Identify the versions of each tool used by the compiler..idemt  assembler directive in the output.

_Qn

Refrain from addingident  directives to the output file (this is the default).
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-YPdirs
Search the directoriatrs, and no others, for libraries specified with

-Ym,dir
Look in the directorydir to find the M4 preprocessor. The assembler uses this option.

TMS320C3x/C4x Options
These-m options are defined for TMS320C3x/C4x implementations:

—Mmcpu=cpu_type
Set the instruction set, register set, and instruction scheduling parameters for machipe_type.
Supported values fapu_type arec30, c31, ¢32, c40, andc44. The default i£40to generate code for
the TMS320C40

—mbig-memory

—mbig

—msmall-memory

—msmall
Generates code for the big or small memory model. The small memory model assumed that all data
fits into one 64K word page. At run-time the data pday@ (egister must be set to point to the 64K
page containing the .bss and .data program sections. The big memory model is the default and
requires reloading of theP register for every direct memory access.

—mbk
—mno-bk
Allow (disallow) allocation of general integer operands into the block count reBister

-mdb

—-mno-db
Enable (disable) generation of code using decrement and biaBcbnd (D), instructions. This is
enabled by default for the C4x. To be on the safe side, this is disabled for the C3x, since the maximum
iteration count on the C3x is 223 + 1 (but who iterates loops more than 2°23 times on the C3x?).
Note thatGCCwill try to reverse a loop so that it can utilise the decrement and branch instruction, but
will give up if there is more than one memory reference in the loop. Thus a loop where the loop
counter is decremented can generate slightly more efficient code, in cases wRE&EBtmstruction
cannot be utilised.

—mdp-isr-reload

—mparanoid
Force theDP register to be saved on entry to an interrupt service rousim, feloaded to point to the
data section, and restored on exit from$R This should not be required unless someone has vio-
lated the small memory model by modifying tieregister, say within an object library.

—mmpyi

—mno-mpyi
For the C3x use the 24-bitPYI instruction for integer multiplies instead of a library call to guarantee
32-bit results. Note that if one of the operands is a constant, then the multiplication will be performed
using shifts and adds. If the —mmpyi option is not specified for the C3x, then squaring operations are
performed inline instead of a library call.

—mfast-fix

—mno-fast-fix
The C3x/C4xFIX instruction to convert a floating point value to an integer value chooses the nearest
integer less than or equal to the floating point value rather than to the nearest integer. Thus if the float-
ing point number is negative, the result will be incorrectly truncated an additional code is necessary to
detect and correct this case. This option can be used to disable generation of the additional code
required to correct the result.
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—mr ptb

—mno-rptb
Enable (disable) generation of repeat block sequences usiPU&einstruction for zero overhead
looping. TheRPTB construct is only used for innermost loops that do not call functions or jump
across the loop boundaries. There is no advantage having m&stedoops due to the overhead
required to save and restore 8@ RS, andRE registers. This is enabled by default with —O2.

—mr pts=count

—mno-rpts
Enable (disable) the use of the single instruction repeat instriR®ofa If a repeat block contains a
single instruction, and the loop count can be guaranteed to be less than tlwewa|u@CC will emit
aRPTSinstruction instead of RPTB. If no value is specified, thenRPTSwill be emitted even if the
loop count cannot be determined at compile time. Note that the repeated instruction foewihg
does not have to be reloaded from memory each iteration, thus freeing@puthases for operands.
However, since interrupts are blocked by this instruction, it is disabled by default.

—mloop-unsigned

—mno-loop-unsigned
The maximum iteration count when usiRBTSandRPTB (andDB on the C40) is 2°31 + 1 since these
instructions test if the iteration count is negative to terminate the loop. If the iteration count is
unsigned there is a possibility than the 2°31 + 1 maximum iteration count may be exceeded. This
switch allows an unsigned iteration count.

-mti
Try to emit an assembler syntax that theassembler (asm30) is happy with. This also enforces com-
patibility with the API employed by th@l C3x C compiler. For example, long doubles are passed as
structures rather than in floating point registers.

—mr egparm

—mmemparm
Generate code that uses registers (stack) for passing arguments to functions. By default, arguments are
passed in registers where possible rather than by pushing arguments on to the stack.

—mparallel-insms
—mno-parallel-insns
Allow the generation of parallel instructions. This is enabled by default with —O2.

—mparallel-mpy

—mno-parallel-mpy
Allow the generation of MPYIADD and MPYIISUB parallel instructions, provided —mparallel-
insns is also specified. These instructions have tight register constraints which can pessimize the code
generation of large functions.

V850 Options
These-m options are defined for V850 implementations:

—mlong-calls

—mno-long-calls
Treat all calls as being far away (near). If calls are assumed to be far away, the compiler will always
load the functions address up into a register, and call indirect through the pointer.

—-mno-ep

-mep
Do not optimize (do optimize) basic blocks that use the same index pointer 4 or more times to copy
pointer into theep register, and use the shorgdd andsst instructions. The-mep option is on by
default if you optimize.

—mno-prolog-function
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—mprolog-function
Do not use (do use) external functions to save and restore registers at the prolog and epilog of a func-
tion. The external functions are slower, but use less code space if more than one function saves the
same number of registers. Theprolog-function option is on by default if you optimize.

—mspace
Try to make the code as small as possible. At present, this just turns emépeand —-mprolog-
function options.

-mtda=n
Put static or global variables whose siza g/tes or less into the tiny data area that regegpepoints
to. The tiny data area can hold up to 256 bytes in total (128 bytes for byte references).

—msda=n
Put static or global variables whose sizenibytes or less into the small data area that regigier
points to. The small data area can hold up to 64 kilobytes.

—-mzda=n
Put static or global variables whose siza Ig/tes or less into the first 32 kilobytes of memory.

-mv850
Specify that the target processor is the V850.

—mbig-switch
Generate code suitable for big switch tables. Use this option only if the assembler/linker complain
about out of range branches within a switch table.

ARC Options
These options are defined #®RC implementations:

-EL
Compile code for little endian mode. This is the default.

-EB
Compile code for big endian mode.

—mmangle-cpu
Prepend the name of the cpu to all public symbol names. In multiple-processor systems, there are
many ARC variants with different instruction and register set characteristics. This flag prevents code
compiled for one cpu to be linked with code compiled for another. No facility exists for handling vari-
ants that are “almost identical”. This is an all or nothing option.

—mcpu=cpu
Compile code forARC variantcpu. Which variants are supported depend on the configuration. All
variants supportmcpu=base this is the default.

—mtext=text section

—mdata=data section

—mr odata=readonly data section
Put functions, data, and readonly datdeit section, data section, andreadonly data section respec-
tively by default. This can be overridden with gextion attribute.

NS32K Options

These are them options defined for the 32000 series. The default values for these options depends on
which style of 32000 was selected when the compiler was configured; the defaults for the most common
choices are given below.

-m32032

-m32032
Generate output for a 32032. This is the default when the compiler is configured for 32032 and 32016
based systems.
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-m32332

-m32332
Generate output for a 32332. This is the default when the compiler is configured for 32332-based
systems.

-m32532

-m32532
Generate output for a 32532. This is the default when the compiler is configured for 32532-based
systems.

-m32081
Generate output containing 32081 instructions for floating point. This is the default for all systems.

-m32381
Generate output containing 32381 instructions for floating point. This also imphi82081. The
32381 is only compatible with the 32332 and 32532 cpus. This is the default for the pc532-netbsd
configuration.

—-mmulti-add
Try and generate multiply-add floating point instructipotyF anddotF . This option is only avail-
able if the-m32381 option is in effect. Using these instructions requires changes to to register alloca-
tion which generally has a negative impact on performance. This option should only be enabled when
compiling code particularly likely to make heavy use of multiply-add instructions.

—mnomulti-add
Do not try and generate multiply-add floating point instructjpolgF anddotF . This is the default
on all platforms.

—msaoft-float
Generate output containing library calls for floating poiMarming: the requisite libraries may not be
available.

—mnobitfield
Do not use the bit-field instructions. On some machines it is faster to use shifting and masking opera-
tions. This is the default for the pc532.

—mbitfield
Do use the bit-field instructions. This is the default for all platforms except the pc532.

-mrtd
Use a different function-calling convention, in which functions that take a fixed number of arguments
return pop their arguments on return with te instruction.

This calling convention is incompatible with the one normally used on Unix, so you cannot use it if
you need to call libraries compiled with the Unix compiler.

Also, you must provide function prototypes for all functions that take variable numbers of arguments
(includingprintf ); otherwise incorrect code will be generated for calls to those functions.

In addition, seriously incorrect code will result if you call a function with too many arguments. (Nor-
mally, extra arguments are harmlessly ignored.)

This option takes its name from the 680t® instruction.

—mr egparam
Use a different function-calling convention where the first two arguments are passed in registers.

This calling convention is incompatible with the one normally used on Unix, so you cannot use it if
you need to call libraries compiled with the Unix compiler.

—mnoregparam
Do not pass any arguments in registers. This is the default for all targets.
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-msh
It is OK to use the sb as an index register which is always loaded with zero. This is the default for the
pc532-netbsd target.

—mnosh
The sb register is not available for use or has not been initialized to zero by the run time system. This
is the default for all targets except the pc532—netbsd. It is also implied wheinelvi@nem or —fpic
is set.

—mhimem
Many ns32000 series addressing modes use displacements of up to 512MB. If an address is above
512MB then displacements from zero can not be used. This option causes code to be generated which
can be loaded alve512MB. This may be useful for operating systemB®M code.

—mnohimem
Assume code will be loaded in the first 512MB of virtual address space. This is the default for all
platforms.

AVR Options
These options are defined #®rR implementations:

—mmcu=mcu
SpecifyATMEL AVR instruction set oMCU type.

Instruction set avrl is for the minim&R core, not supported by the C compiler, only for assembler
programs fICU types: at90s1200, attiny10, attiny11, attiny12, attiny15, attiny28).

Instruction set avr2 (default) is for the clasaR core with up to 8K program memory spatec(
types: at90s2313, at90s2323, attiny22, at90s2333, at90s2343, at90s4414, at90s4433, at90s4434,
at90s8515, at90c8534, at90s8535).

Instruction set avr3 is for the clasgi¢R core with up to 128K program memory spakey types:
atmegal03, atmega603).

Instruction set avr4 is for the enhang&R core with up to 8K program memory spatéC( types:
atmega83, atmega85).

Instruction set avr5 is for the enhanc&dR core with up to 128K program memory spatecy
types: atmegal6l, atmegal63, atmega32, at94k).

—-msize
Output instruction sizes to the asm file.

—minit-stack=N
Specify the initial stack address, which may be a symbol or numeric value, __stack is the default.

—mno-intenrupts
Generated code is not compatible with hardware interrupts. Code size will be smaller.

—mcall-pr ologues
Functions prologues/epilogues expanded as call to appropriate subroutines. Code size will be smaller.

—mno-tablejump
Do not generate tablejump insns which sometimes increase code size.

—mtiny-stack
Change only the low 8 bits of the stack pointer.

MCore Options

These are them options defined for the Motorola M*Core processors.
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—mhardlit
—mhardlit
—mno-hardlit

Inline constants into the code stream if it can be done in two instructions or less.

-mdiv
-mdiv
—mno-div
Use the divide instruction. (Enabled by default).

—mr elax-immediate
—mr elax-immediate
—mno-r elax-immediate
Allow arbitrary sized immediates in bit operations.

—mwide-bitfields
—mwide-bitfields
—mno-wide-bitfields
Always treat bitfields as int-sized.

—m4byte-functions
—m4byte-functions
—mno-4byte-functions

Force all functions to be aligned to a four byte boundary.

—mcallgraph-data
—mcallgraph-data
—mno-callgraph-data
Emit callgraph information.
—mslow-bytes
—mslow-bytes
—mno-slow-bytes
Prefer word access when reading byte quantities.
—-mlittle-endian
—-mlittle-endian
—mbig-endian
Generate code for a little endian target.
-m210
-m210
-m340
Generate code for the 210 processor.
IA-64 Options
These are them options defined for the IntéA-64 architecture.

—mbig-endian

Generate code for a big endian target. This is the defauFfoK.

—mlittle-endian

Generate code for a little endian target. This is the defaultif@r and Linux.

-mgnu-as
—-mno-gnu-as

Generate (or don’t) code for ti@NU assembler. This is the default.

-mgnu-Id
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—mno-gnu-id
Generate (or don’t) code for ti@NU linker. This is the default.

—mno-pic
Generate code that does not use a global pointer register. The result is not position independent code,
and violates théa-64 ABI.

—mvolatile-asm-stop
—mno-volatile-asm-stop
Generate (or don't) a stop bit immediately before and after volatile asm statements.

—mb-stejp
Generate code that works around Itanium B step errata.

—mr egister-names

—mno-r egister-names
Generate (or don'tn, loc, andout register names for the stacked registers. This may make assembler
output more readable.

—-mno-sdiata

-msdata
Disable (or enable) optimizations that use the small data section. This may be useful for working
around optimizer bugs.

—mconstant-gp
Generate code that uses a single constant global pointer value. This is useful when compiling kernel
code.

—mauto-pic
Generate code that is self-relocatable. This imptimgonstant-gp. This is useful when compiling
firmware code.

—minline-divide-min-latemcy
Generate code for inline divides using the minimum latency algorithm.

—minline-divide-max-throughput
Generate code for inline divides using the maximum throughput algorithm.

—mno-dwarf2—asm

—mdwarf2—asm
Don'’t (or do) generate assembler code forARF2 line number debugging info. This may be use-
ful when not using th&NU assembler.

—mfixed-range=register range
Generate code treating the given register range as fixed registers. A fixed register is one that the regis-
ter allocator can not use. This is useful when compiling kernel code. A register range is specified as
two registers separated by a dash. Multiple register ranges can be specified separated by a comma.

D30V Options
These-m options are defined for D30V implementations:

—mextmem
Link the .text, .data, .bss .gfrings .rodata, .rodatal, .datal sections into external memory, which
starts at locatio@x80000000 .

—mextmemory
Same as themextmem switch.

—monchip
Link the .text section into onchip text memory, which starts at locaigf. Also link .data, .bss
Sfrings, .rodata, .rodatal, .datal sections into onchip data memory, which starts at location
0x20000000 .
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—mno-asm-optimize

—masm-optimize
Disable (enable) passintD to the assembler when optimizing. The assembler useQtuption to
automatically parallelize adjacent short instructions where possible.

—mbranch-cost=n
Increase the internal costs of branches.tdHigher costs means that the compiler will issue more
instructions to avoid doing a branch. The default is 2.

—mcond-exec=n
Specify the maximum number of conditionally executed instructions that replace a branch. The
default is 4.

Options for Code Generation Conventions
These machine-independent options control the interface conventions used in code generation.

Most of them have both positive and negative forms; the negative forfiioofwould be—-fno-foo. In the
table below, only one of the forms is listed——-the one which is not the default. You can figure out the other
form by either removingo- or adding it.

—fexceptions
Enable exception handling. Generates extra code needed to propagate exceptions. For some targets,
this impliesGNU CCwill generate frame unwind information for all functions, which can produce sig-
nificant data size overhead, although it does not affect execution. If you do not specify this option,
GNU ccwill enable it by default for languages like+@vhich normally require exception handling,
and disable itfor languages like C that do not normally require it. However, you may need to enable
this option when compiling C code that needs to interoperate properly with exception handlers written
in C+ You may also wish to disable this option if you are compiling oldep@grams that don't use
exception handling.

—-funwind-tables
Similar to-fexceptions, except that it will just generate any needed static data, but will not affect the
generated code in any other way. You will normally not enable this option; instead, a language proces-
sor that needs this handling would enable it on your behalf.

—fpcc-struct-return
Return “short” struct  andunion values in memory like longer ones, rather than in registers. This
convention is less efficient, but it has the advantage of allowing intercallability between GCC-com-
piled files and files compiled with other compilers.

The precise convention for returning structures in memory depends on the target configuration macros.
Short structures and unions are those whose size and alignment match that of some integer type.

—freg-struct-return
Use the convention thatruct andunion values are returned in registers when possible. This is
more efficient for small structures thafpcc-struct-return.

If you specify neither—-fpcc-struct-return nor its contrary—freg-struct-return, GCC defaults to
whichever convention is standard for the target. If there is no standard conva&tiodgefaults to
—fpcc-struct-return, except on targets whe®CC is the principal compiler. In those cases, we can
choose the standard, and we chose the more efficient register return alternative.

—fshort-emums
Allocate to anenum type only as many bytes as it needs for the declared range of possible values.
Specifically, theenum type will be equivalent to the smallest integer type which has enough room.

—fshort-double
Use the same size fdouble as forfloat
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—fshared-data
Requests that the data and rmamst variables of this compilation be shared data rather than private
data. The distinction makes sense only on certain operating systems, where shared data is shared
between processes running the same program, while private data exists in one copy per process.

—-fno-common
Allocate even uninitialized global variables in the data section of the object file, rather than generating
them as common blocks. This has the effect that if the same variable is declared @xitiiout ) in
two different compilations, you will get an error when you link them. The only reason this might be
useful is if you wish to verify that the program will work on other systems which always work this
way.

—fno-ident
Ignore thefident directive.

—fno-gnu-linker
Do not output global initializations (such asr€onstructors and destructors) in the form used by the
GNU linker (on systems where tl@N\U linker is the standard method of handling them). Use this
option when you want to use a non-GNU linker, which also requires usingpileet2 program to
make sure the system linker includes constructors and destruatoliedt? is included in thecCC
distribution.) For systems whiamust use collect2, the compiler driveigee is configured to do this
automatically.

—finhibit-size-dir ective
Don't output a.size assembler directive, or anything else that would cause trouble if the function is
split in the middle, and the two halves are placed at locations far apart in memory. This option is used
when compilingertstuff.c; you should not need to use it for anything else.

—fverbose-asm
Put extra commentary information in the generated assembly code to make it more readable. This
option is generally only of use to those who actually need to read the generated assembly code (per-
haps while debugging the compiler itself).

—fno-verbose-asm, the default, causes the extra information to be omitted and is useful when compar-
ing two assembler files.

—fvolatile
Consider all memory references through pointers to be volatile.

—fvolatile-global
Consider all memory references to extern and global data items to be vaatdeloes not consider
static data items to be volatile because of this switch.

—fvolatile-static
Consider all memory references to static data to be volatile.

—fpic
Generate position-independent co&&] suitable for use in a shared library, if supported for the tar-
get machine. Such code accesses all constant addresses through a global offse0Tabl&he
dynamic loader resolves tl&OT entries when the program starts (the dynamic loader is not part of
GCG it is part of the operating system). If tleOT size for the linked executable exceeds a machine-
specific maximum size, you get an error message from the linker indicatingpfatioes not work;
in that case, recompile witfPIC instead. (These maximums are 16k on the m88k, 8k on the Sparc,
and 32k on the m68k am/6000 The 386 has no such limit.)

Position-independent code requires special support, and therefore works only on certain machines.
For the 386 GCC supportsPIC for System V but not for the Sun 386i. Code generated forBile
RS/6000is always position-independent.
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-fPIC
If supported for the target machine, emit position-independent code, suitable for dynamic linking and
avoiding any limit on the size of the global offset table. This option makes a difference on the m68k,
m88k, and the Sparc.

Position-independent code requires special support, and therefore works only on certain machines.

—ffixed-reg
Treat the register nameey as a fixed register; generated code should never refer to it (except perhaps
as a stack pointer, frame pointer or in some other fixed role).

reg must be the name of a register. The register names accepted are machine-specific and are defined
in theREGISTER_NAMES®acro in the machine description macro file.

This flag does not have a negative form, because it specifies a three-way choice.

—fcall-used-reg
Treat the register nameeg as an allocable register that is clobbered by function calls. It may be allo-
cated for temporaries or variables that do not live across a call. Functions compiled this way will not
save and restore the registey.

It is an error to used this flag with the frame pointer or stack pointer. Use of this flag for other regis-
ters that have fixed pervasive roles in the machine’s execution model will produce disastrous results.

This flag does not have a negative form, because it specifies a three-way choice.

—fcall-saved-reg
Treat the register namedg as an allocable register saved by functions. It may be allocated even for
temporaries or variables that live across a call. Functions compiled this way will save and restore the
registerreg if they use it.

It is an error to used this flag with the frame pointer or stack pointer. Use of this flag for other regis-
ters that have fixed pervasive roles in the machine’s execution model will produce disastrous results.

A different sort of disaster will result from the use of this flag for a register in which function values
may be returned.

This flag does not have a negative form, because it specifies a three-way choice.

—fpack-struct
Pack all structure members together without holes. Usually you would not want to use this option,
since it makes the code suboptimal, and the offsets of structure members won't agree with system
libraries.

—fcheck-memory-usage
Generate extra code to check each memory ac@swill generate code that is suitable for a detec-
tor of bad memory accesses suclChscker.

Normally, you should compile all, or none, of your code with this option.

If you do mix code compiled with and without this option, you must ensure that all code that has side
effects and that is called by code compiled with this option is, itself, compiled with this option. If you
do not, you might get erroneous messages from the detector.

If you use functions from a library that have side-effects (suateas ), you might not be able to
recompile the library and specify this option. In that case, you can enabiiptieix-function-name
option, which requestsCC to encapsulate your code and make other functions look as if they were
compiled with—fcheck-memory-usage. This is done by calling “stubs”, which are provided by the
detector. If you cannot find or build stubs for every function you call, you might have to specify
—fcheck-memory-usage without —fpr efix-function-name.

If you specify this option, you can not use #snor__asm_ _ keywords in functions with memory
checking enabledGNU CC cannot understand what them statement may do, and therefore cannot
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generate the appropriate code, so it will reject it. However, if you specify the function attribute
no_check_memory_usage , GNU CC will disable memory checking within a function; you may
useasm statements inside such functions. You may have an inline expansion of a non-checked func-
tion within a checked function; in that caSRU CCwill not generate checks for the inlined function’s
memory accesses.

If you move your asm statements to non-checked inline functions and they do access memory, you
can add calls to the support code in your inline function, to indicate any reads, writes, or copies being
done. These calls would be similar to those done in the stubs described above.

—fprefix-function-name

RequesiGCCto add a prefix to the symbols generated for function nai®es adds a prefix to the
names of functions defined as well as functions called. Code compiled with this option and code com-
piled without the option can’t be linked together, unless stubs are used.

If you compile the following code withfpr efix-function-name

extern void bar (int);
void
foo (int a)

{
}

return bar (a + 5);

GCcCwill compile the code as if it was written:

extern void prefix_bar (int);
void
prefix_foo (int a)

{
}

return prefix_bar (a + 5);

This option is designed to be used wificheck-memory-usage

—finstrument-functions

2001-02-19

Generate instrumentation calls for entry and exit to functions. Just after function entry and just before
function exit, the following profiling functions will be called with the address of the current function
and its call site. (On some platforms, builtin_return_address does not work beyond the
current function, so the call site information may not be available to the profiling functions otherwise.)

void __cyg_profile_func_enter (void *this_fn, void *call_site);
void __cyg_profile_func_exit (void *this_fn, void *call_site);

The first argument is the address of the start of the current function, which may be looked up exactly
in the symbol table.

This instrumentation is also done for functions expanded inline in other functions. The profiling calls
will indicate where, conceptually, the inline function is entered and exited. This means that address-
able versions of such functions must be available. If all your uses of a function are expanded inline,
this may mean an additional expansion of code size. If yowexieen inline in your C code, an
addressable version of such functions must be provided. (This is normally the case anyways, but if
you get lucky and the optimizer always expands the functions inline, you might have gotten away
without providing static copies.)

A function may be given the attributed_instrument_function , in which case this instrumen-
tation will not be done. This can be used, for example, for the profiling functions listed above, high-
priority interrupt routines, and any functions from which the profiling functions cannot safely be called
(perhaps signal handlers, if the profiling routines generate output or allocate memory).
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—fstack-check
Generate code to verify that you do not go beyond the boundary of the stack. You should specify this
flag if you are running in an environment with multiple threads, but only rarely need to specify it in a
single-threaded environment since stack overflow is automatically detected on nearly all systems if
there is only one stack.

Note that this switch does not actually cause checking to be done; the operating system must do that.
The switch causes generation of code to ensure that the operating system sees the stack being
extended.

—fstack-limit-r egister=reg

—fstack-limit-symbol=sym

—fno-stack-limit
Generate code to ensure that the stack does not grow beyond a certain value, either the value of a reg-
ister or the address of a symbol. If the stack would grow beyond the value, a signal is raised. For
most targets, the signal is raised before the stack overruns the boundary, so it is possible to catch the
signal without taking special precautions.

For instance, if the stack starts at addi@e30000000 and grows downwards you can use the flags
—fstack-limit-symbol=__stack_limit “-WI,——defsym,__stack_limit=0x7ffe0000 which will enforce
a stack limit of 128K.

—fargument-alias
—fargument-noalias
—fargument-noalias-global
Specify the possible relationships among parameters and between parameters and global data.

—fargument-alias specifies that arguments (parameters) may alias each other and may alias global
storage. —fargument-noalias specifies that arguments do not alias each other, but may alias global
storage.—fargument-noalias-global specifies that arguments do not alias each other and do not alias
global storage.

Each language will automatically use whatever option is required by the language standard. You
should not need to use these options yourself.

—fleading-underscore
This option and its counterpart, —fno-leading-underscore, forcibly change the way C symbols are rep-
resented in the object file. One use is to help link with legacy assembly code.

Be warned that you should know what you are doing when invoking this option, and that not all targets
provide complete support for it.

ENVIRONMENT
This section describes several environment variables that affect@owperates. Some of them work by
specifying directories or prefixes to use when searching for various kinds of files. Some are used to specify
other aspects of the compilation environment.

Note that you can also specify places to search using options stéh ekand-L. These take prece-
dence over places specified using environment variables, which in turn take precedence over those specified
by the configuration oc6CC.

LANG

LC_CTYPE

LC_MESSAGES

LC_ALL
These environment variables control the way @@€ uses localization information that alla®CCto
work with different national conventionsGCC inspects the locale categorie€ CTYPE and
LC_MESSAGES if it has been configured to do so. These locale categories can be set to any value
supported by your installation. A typical valuesis UK for English in the United Kingdom.

The LC_CTYPE environment variable specifies character classificati®C uses it to determine the
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character boundaries in a string; this is needed for some multibyte encodings that contain quote and
escape characters that would otherwise be interpreted as a string end or escape.

TheLC_MESSAGES environment variable specifies the language to use in diagnostic messages.

If the LC_ALL environment variable is set, it overrides the value@fCTYPE andLC_MESSAGES,
otherwise LC_CTYPE andLC_MESSAGES default to the value of tHeANG environment variable. If
none of these variables are $&t,C defaults to traditional C English behavior.

TMPDIR
If TMPDIR is set, it specifies the directory to use for temporary fi&C uses temporary files to hold
the output of one stage of compilation which is to be used as input to the next stage: for example, the
output of the preprocessor, which is the input to the compiler proper.

GCC_EXEC_PREFIX
If GCC_EXEC_PREFIX is set, it specifies a prefix to use in the names of the subprograms executed by
the compiler. No slash is added when this prefix is combined with the name of a subprogram, but you
can specify a prefix that ends with a slash if you wish.

If GCC_EXEC_PREFIX is not set,GNU CC will attempt to figure out an appropriate prefix to use
based on the pathname it was invoked with.

If GCCcannot find the subprogram using the specified prefix, it tries looking in the usual places for the
subprogram.

The default value o6CC_EXEC_PREFIX is prefix/lib/gcc-lib/ whereprefix is the value oprefix
when you ran theonfigure script.

Other prefixes specified witkB take precedence over this prefix.
This prefix is also used for finding files sucltés.o that are used for linking.

In addition, the prefix is used in an unusual way in finding the directories to search for header files.
For each of the standard directories whose name normally begingusitiocal/lib/gcc-lib (more
precisely, with the value ad6CC_INCLUDE_DIR), GCCtries replacing that beginning with the speci-

fied prefix to produce an alternate directory name. Thus,~+Bfbo/, GCC will searchfoo/bar where

it would normally searchusr/local/lib/bar. These alternate directories are searched first; the standard
directories come next.

COMPILER_PATH
The value ofCOMPILER_PATH is a colon-separated list of directories, much P&H. GCCtries
the directories thus specified when searching for subprograms, if it can’t find the subprograms using
GCC_EXEC_PREFIX.

LIBRARY_PATH
The value oLIBRARY_PATH is a colon-separated list of directories, much Bk&H. When config-
ured as a native compilegCC tries the directories thus specified when searching for special linker
files, if it can't find them usingCC_EXEC_PREFIX. Linking usingGCC also uses these directories
when searching for ordinary libraries for tHeoption (but directories specified with. come first).

C_INCLUDE_PATH

CPLUS INCLUDE_PATH

OBJC_INCLUDE_PATH
These environment variables pertain to particular languages. Each variable’s value is a colon-sepa-
rated list of directories, much likeATH. WhenGCC searches for header files, it tries the directories
listed in the variable for the language you are using, after the directories specified tuithbefore
the standard header file directories.

DEPENDENCIES_OUTPUT
If this variable is set, its value specifies how to output dependencies for Make based on the header files
processed by the compiler. This output looks much like the output froeMheption, but it goes to
a separate file, and is in addition to the usual results of compilation.
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The value ofDEPENDENCIES_OUTPUT can be just a file name, in which case the Make rules are
written to that file, guessing the target name from the source file name. Or the value can have the form
filetarget, in which case the rules are written to file usingtarget as the target name.
LANG
This variable is used to pass locale information to the compiler. One way in which this information is
used is to determine the character set to be used when character literals, string literals and comments
are parsed in C and-C When the compiler is configured to allow multibyte characters, the following
values forLANG are recognized:
C-JIS
RecognizeliScharacters.
C-sJIS
RecognizesJiScharacters.
C-EUCJP
RecognizeeUCJPcharacters.
If LANG is not defined, or if it has some other value, then the compiler will use mblen and mbtowc as
defined by the default locale to recognize and translate multibyte characters.
BUGS

For instructions on reporting bugs, sdstp://gcc.gnu.org/bugsiitmi>. Use of thegecbug script to report
bugs is recommended.

FOOTNOTES

1.

SEE ALSO

On some systemgec —shared needs to build supplementary stub code for constructors to work. On
multi-libbed systemsgec —shared must select the correct support libraries to link against. Failing to
supply the correct flags may lead to subtle defects. Supplying them in cases where they are not neces-
sary is innocuous.

cpp (1), geov (1), g77 (1), as(1), Id(1), gdb (1), adb (1), dbx (1), sdb (1) and the Info entries fagcc, cpp,
g77, as, Id, binutils andgdb.

AUTHOR

See the Info entry fagcc, or <http://gec.gnu.org/thanks liiml>, for contributors t@CC.

COPYRIGHT
Copyright (c) 1988, 1989, 1992, 1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000, 2001 Free Software

Foundation, Inc.

Permission is granted to make and distribute verbatim copies of this manual provided the copyright notice
and this permission notice are preserved on all copies.

Permission is granted to copy and distribute modified versions of this manual under the conditions for ver-
batim copying, provided also that the entire resulting derived work is distributed under the terms of a per-
mission notice identical to this one.

Permission is granted to copy and distribute translations of this manual into another language, under the
aboveconditions for modified versions, except that this permission notice may be included in translations
approved by the Free Software Foundation instead of in the original English.
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NAME

GNU Development Tools Id(1)

Id — the GNU linker

SYNOPSIS

Id [ —o output] obffile. ..
[ —Aarchitecturd [ —b input-formaf] [ -Bstatic] [ -Bdynamic] [ -Bsymbolic] [ -c commandfilé
[ ——cref] [ -d|-dc|-dp]
[ —defsymsymbotexpression [ ——demangle] [ ——no—-demangld [ —e entry]
[ —embedded-reloc$ [ —E] [ —export—-dynamic] [ —f nam¢] [ ——auxiliary name [ -F name¢]
[ ——filter nam¢] [ —format input-formaf [ —g] [ -G siz€] [ -h nhamg] [ ~-sonamename]
[——help] [ -i][ —lar] [ —Lsearchdif] [ -M ][ —Map mapfile] [ -m emulation [ —-n|-N]
[ —noinhibit-exec] [ -no—keep—memory] [ -no—warn—-mismatch] [ —Olevel]
[ —-oformat output-formai [ —R filenamg [ —relax] [ —r|-Ur ] [ -rpath directory]
[ -rpath-link directory] [ -S][ —s] [ —shared] [ —sort—common] [ —split-by-reloc count]
[ —split-by—file ] [ -T commandfil¢ [ ——section—startsectionnamesectionorg
[ —Ttext textorg] [ —-Tdata dataorg] [ -Tbssbssorg [ -t] [ ~usynj[ -V ][ —v] [ ——Vverbose]
[ ——version] [ ~warn—common] [ ~warn—constructors] [ ~-warn—multiple—gp ]
[ -warn—-once] [ —~warn—section—align] [ ——whole—archive] [ ——no—-whole-archive]
[ ——wrap symbol [ =X ][ —X]

DESCRIPTION

Id combines a number of object and archive files, relocates their data and ties up symbol references. Often
the last step in building a new compiled program to run is a clll to

Id accepts Linker Command Language files to provide explicit and total control over the linking process.
This man page does not describe the command language; sé&k’thetly in ‘info’, or the manuald: the
GNU linker, for full details on the command language and on other aspects of the GNU linker.

This version ofd uses the general purpose BFD libraries to operate on object files. Thisldllimaread,
combine, and write object files in many different formats—for example, COBPot Different formats
may be linked together to produce any available kind of object file. You carohghimp —i’ to get a list
of formats supported on various architecturesobggdump(1).

Aside from its flexibility, the GNU linker is more helpful than other linkers in providing diagnostic infor-
mation. Many linkers abandon execution immediately upon encountering an error; whenever gdssible,
continues executing, allowing you to identify other errors (or, in some cases, to get an output file in spite of
the error).

The GNU linkerld is meant to cover a broad range of situations, and to be as compatible as possible with
other linkers. As a result, you have many choices to control its behavior through the command line, and
through environment variables.

OPTIONS

The plethora of command-line options may seem intimidating, but in actual practice few of them are used
in any particular context. For instance, a frequent udd i to link standard Unix object files on a stan-
dard, supported Unix system. On such a system, to link ladfile.o:

$ Id —o output /lib/crt0.0 hello.o -Ic

This tellsld to produce a file calledutput as the result of linking the fildib/crt0.o0 with hello.oand the li-
brarylibc.a which will come from the standard search directories.

The command-line options td may be specified in any order, and may be repeated at will. For the most
part, repeating an option with a different argument will either have no further effect, or override prior occur-
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rences (those further to the left on the command line) of an option.

The exceptions—which may meaningfully be used more than once=Aare (or its synonym-format),
—defsym —-section-start -L, —I, -R, and-u.

The list of object files to be linked together, showrobgile, may follow, precede, or be mixed in with
command-line options; save that@ijfile argument may not be placed between an option flag and its argu-
ment.

Usually the linker is invoked with at least one object file, but other forms of binary input files can also be
specified with—I, —R, and the script command language.néfbinary input files at all are specified, the
linker does not produce any output, and issues the mesNagaput files’.

Option arguments must either follow the option letter without intervening whitespace, or be given as sepa-
rate arguments immediately following the option that requires them.

-Aarchitecture
In the current release &, this option is useful only for the Intel 960 family of architectures. In
thatld configuration, therchitectureargument is one of the two-letter names identifying mem-
bers of the 960 family; the option specifies the desired output target, and warns of any incompati-
ble instructions in the input files. It also modifies the linker’'s search strategy for archive libraries,
to support the use of libraries specific to each particular architecture, by including in the search
loop names suffixed with the string identifying the architecture.

For example, if yould command line included~ACA ' as well as *-ltry ’, the linker would look
(in its built-in search paths, and in any paths you specify wifhfor a library with the names

try
libtry.a
tryca
libtryca.a

The first two possibilities would be considered in any event; the last two are due to the use of
‘-ACA".

Future releases ¢d may support similar functionality for other architecture families.

You can meaningfully useA more than once on a command line, if an architecture family allows
combination of target architectures; each use will add another pair of name variants to search for
when-| specifies a library.

—b input-format
Specify the binary format for input object files that follow this option on the command line. You
don’t usually need to specify this, lEsis configured to expect as a default input format the most
usual format on each machinmput-formatis a text string, the name of a particular format sup-
ported by the BFD libraries—format input-formathas the same effect, as does the script com-
mandTARGET .

You may want to use this option if you are linking files with an unusual binary format. You can al-
so use-b to switch formats explicitly (when linking object files of different formats), by including
—b input-formatbefore each group of object files in a particular format.

The default format is taken from the environment vari#dbdUTARGET. You can also define
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the input format from a script, using the commaARGET .

—Bstatic
Do not link against shared libraries. This is only meaningful on platforms for which shared li-
braries are supported.

—Bdynamic
Link against dynamic libraries. This is only meaningful on platforms for which shared libraries
are supported. This option is hormally the default on such platforms.

—Bsymbolic
When creating a shared library, bind references to global symbols to the definition within the
shared library, if any. Normally, it is possible for a program linked against a shared library to over-
ride the definition within the shared library. This option is only meaningful on ELF platforms
which support shared libraries.

—c commandfile
Directsld to read link commands from the fismmmandfile These commands will completely
overrideld’s default link format (rather than adding to icpmmandfilenust specify everything
necessary to describe the target format.

You may also include a script of link commands directly in the command line by bracketing it be-
tween {"and ‘}’ characters.

——cref Output a cross reference table. If a linker map file is being generated, the cross reference table is
printed to the map file. Otherwise, it is printed on the standard output.

—-dc

—-dp These three options are equivalent; multiple forms are supported for compatibility with other link-
ers. Use any of them to malekassign space to common symbols even if a relocatable output file
is specified €r). The script comman&ORCE_COMMON_ALLOCATION has the same ef-
fect.

-defsym symbokexpression
Create a global symbol in the output file, containing the absolute address giegprbgsion
You may use this option as many times as necessary to define multiple symbols in the command
line. A limited form of arithmetic is supported for tegpressiorin this context: you may give a
hexadecimal constant or the name of an existing symbol, or ase— to add or subtract hex-
adecimal constants or symbols. If you need more elaborate expressions, consider using the linker
command language from a script.

——demangle

——no-demangle
These options control whether to demangle symbol names in error messages and other output.
When the linker is told to demangle, it tries to present symbol names in a readable fashion: it strips
leading underscores if they are used by the object file format, and converts C++ mangled symbol
names into user readable names. The linker will demangle by default unless the environment vari-
ableCOLLECT_NO_DEMANGLE is set. These options may be used to override the default.
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-e entry
Useentryas the explicit symbol for beginning execution of your program, rather than the default
entry point. See theld’ entry in ‘info’ for a discussion of defaults and other ways of specifying
the entry point.

—embedded-relocs
This option is only meaningful when linking MIPS embedded PIC code, generated-hyédhe
bedded-pic option to the GNU compiler and assembler. It causes the linker to create a table
which may be used at runtime to relocate any data which was statically initialized to pointer val-
ues. See the code in testsuite/ld-empic for details.

-E

—export—-dynamic
When creating an ELF file, add all symbols to the dynamic symbol table. Normally, the dynamic
symbol table contains only symbols which are used by a dynamic object. This option is needed
for some uses aflopen.

-f name

--auxiliary name
When creating an ELF shared object, set the internal DT_AUXILIARY field to the specified name.
This tells the dynamic linker that the symbol table of the shared object should be used as an auxil-
iary filter on the symbol table of the shared objenhe.

-F name

--filter name
When creating an ELF shared object, set the internal DT_FILTER field to the specified name.
This tells the dynamic linker that the symbol table of the shared object should be used as a filter on
the symbol table of the shared objeatne.

—format input-format
Synonym for-b input—-format

-g Accepted, but ignored; provided for compatibility with other tools.

-G size
Set the maximum size of objects to be optimized using the GP registeetoder MIPS ECOFF.
Ignored for other object file formats.

-h name

-sonamename
When creating an ELF shared object, set the internal DT_SONAME field to the specified name.
When an executable is linked with a shared object which has a DT_SONAME field, then when the
executable is run the dynamic linker will attempt to load the shared object specified by the
DT_SONAME field rather than the using the file name given to the linker.

——help Print a summary of the command-line options on the standard output and exit. This option and
——version begin with two dashes instead of one for compatibility with other GNU programs. The
other options start with only one dash for compatibility with other linkers.
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=i Perform an incremental link (same as optioh

—lar Add an archive filar to the list of files to link. This option may be used any number of tirkes.
will search its path-list for occurrenceslibfar.a for everyar specified.

—L searchdir
This command adds paslearchdirto the list of paths thadl will search for archive libraries. You
may use this option any number of times.

The default set of paths searched (without being specified-kiftdepends on what emulation
modeld is using, and in some cases also on how it was configured. The paths can also be speci-
fied in a link script with th6&EARCH_DIR command.

-M Print (to the standard output file) a link map—diagnostic information about where symbols are
mapped byd, and information on global common storage allocation.

—Map mapfile
Print to the filemapfilea link map—diagnostic information about where symbols are mapped by
Id, and information on global common storage allocation.

—m emulation
Emulate theemulationlinker. You can list the available emulations with theverboseor -V op-
tions. This option overrides the compiled-in default, which is the system for which you configured
Id.

-N specifies readable and writalikxt and data sections. If the output format supports Unix style
magic numbers, the output is marked>AAGIC .

When you use the~N’ option, the linker does not page-align the data segment.

-n sets the text segment to be read only, MNMAGIC is written if possible.

—noinhibit-exec
Normally, the linker will not produce an output file if it encounters errors during the link process.
With this flag, you can specify that you wish the output file retained even after non-fatal errors.

—no—-keep—memory
The linker normally optimizes for speed over memory usage by caching the symbol tables of input
files in memory. This option tells the linker to instead optimize for memory usage, by rereading
the symbol tables as necessary. This may be required if the linker runs out of memory space while
linking a large executable.

—no—-warn—mismatch
Normally the linker will give an error if you try to link together input files that are mismatched for
some reason, perhaps because they have been compiled for different processors or for different en-
diannesses. This option tells the linker that it should silently permit such possible errors. This op-
tion should only be used with care, in cases when you have taken some special action that ensures
that the linker errors are inappropriate.
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-0 output

—Olevel

outputis a name for the program producedldyif this option is not specified, the nama.out’
is used by default. The script commadUdTPUT can also specify the output file name.

Generate optimized output files. This might use significantly more time and therefore probably
should be enabled only for generating the final bingyelis supposed to be a numeric value.
Any value greater than zero enables the optimizations.

—-oformat output—format

Specify the binary format for the output object file. You don’t usually need to specify thisisas
configured to produce as a default output format the most usual format on each mewtgoe.
formatis a text string, the name of a particular format supported by the BFD libraries. The script
commandOUTPUT_FORMAT can also specify the output format, but this option overrides it.

-R filename

Read symbol names and their addresses filemame but do not relocate it or include it in the
output. This allows your output file to refer symbolically to absolute locations of memory defined
in other programs.

—-relax An option with machine dependent effects. Currently this option is only supported on the H8/300.

On some platforms, use this option to perform global optimizations that become possible when the
linker resolves addressing in your program, such as relaxing address modes and synthesizing new
instructions in the output object file.

On platforms where this is not supportedrelax’ is accepted, but has no effect.

Generates relocatable output—i.e., generate an output file that can in turn serve aslohput to
This is often callegbartial linking. As a side effect, in environments that support standard Unix
magic numbers, this option also sets the output file’s magic numBMAGIC . If this option is

not specified, an absolute file is produced. When linking C++ programs, this ojitioot re-
solve references to constructorgir is an alternative.

This option does the same-&s

—rpath directory

Add a directory to the runtime library search path. This is used when linking an ELF executable
with shared objects. Alrrpath arguments are concatenated and passed to the runtime linker,
which uses them to locate shared objects at runtime.-figgah option is also used when locat-

ing shared objects which are needed by shared objects explicitly included in the link; see the de-
scription of the-rpath-link option. If —rpath is not used when linking an ELF executable, the
contents of the environment variabl®  RUN_PATH will be used if it is defined.

The-rpath option may also be used on SunOS. By default, on SunOS, the linker will form a run-
time search path out of all the options it is given. If a-rpath option is used, the runtime
search path will be formed exclusively using thpath options, ignoring the-L options. This

can be useful when using gcc, which adds mahyoptions which may be on NFS mounted
filesystems.
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—-rpath-link directory
When using ELF or SunOS, one shared library may require another. This happens when an
Id —sharedlink includes a shared library as one of the input files.

When the linker encounters such a dependency when doing a non-shared, non-relocateable link, it
will automatically try to locate the required shared library and include it in the link, if it is not in-
cluded explicitly. In such a case, thepath-link option specifies the first set of directories to
search. Therpath-link option may specify a sequence of directory names either by specifying a
list of names separated by colons, or by appearing multiple times.

If the required shared library is not found, the linker will issue a warning and continue with the

link.
-S Omits debugger symbol information (but not all symbols) from the output file.
-s Omits all symbol information from the output file.

—shared
Create a shared library. This is currently only supported on ELF and SunOS platforms (on SunOS
it is not required, as the linker will automatically create a shared library when there are undefined
symbols and thee option is not used).

-sort-common
Normally, whenld places the global common symbols in the appropriate output sections, it sorts
them by size. First come all the one byte symbols, then all the two bytes, then all the four bytes,

and then everything else. This is to prevent gaps between symbols due to alignment constraints.
This option disables that sorting.

—split-by-reloc count
Trys to creates extra sections in the output file so that no single output section in the file contains
more tharcountrelocations. This is useful when generating huge relocatable for downloading in-
to certain real time kernels with the COFF object file format; since COFF cannot represent more
than 65535 relocations in a single section. Note that this will fail to work with object file formats
which do not support arbitrary sections. The linker will not split up individual input sections for
redistribution, so if a single input section contains more doamtrelocations one output section
will contain that many relocations.

—split-by-file
Similar to-split—by-reloc but creates a new output section for each input file.

--section-start sectionnameorg
Locate a section in the output file at the absolute address givag.bgrg must be a hexadecimal
integer. You may use this option as many times as necessary to locate multiple sections in the
command line. If you need more elaborate expressions, consider using the linker command lan-
guage from a script.

—Tbssorg
—Tdata org
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—Ttext org
Useorg as the starting address for—respectively—Hbg data, or thetext segment of the output
file. org must be a hexadecimal integer.

-T commandfile
Equivalent to-c commandfilesupported for compatibility with other tools.

—t Prints names of input files &b processes them.

—u sym Forcessymto be entered in the output file as an undefined symbol. This may, for example, trigger
linking of additional modules from standard librariesu may be repeated with different option
arguments to enter additional undefined symbols.

-Ur For anything other than C++ programs, this option is equivalent:tib generates relocatable out-
put—i.e., an output file that can in turn serve as inputl toWhen linking C++ programs;Ur
will resolve references to constructors, untike

—-verbose
Display the version number ftd and list the supported emulations. Display which input files can
and can not be opened.

-v, =V Display the version number ftd. The-V option also lists the supported emulations.

—=version
Display the version number fta and exit.

—warn-common
Warn when a common symbol is combined with another common symbol or with a symbol defini-
tion. Unix linkers allow this somewhat sloppy practice, but linkers on some other operating sys-
tems do not. This option allows you to find potential problems from combining global symbols.

—warn-constructors
Warn if any global constructors are used. This is only useful for a few object file formats. For for-
mats like COFF or ELF, the linker can not detect the use of global constructors.

—warn—multiple-gp
Warn if the output file requires multiple global-pointer values. This option is only meaningful for
certain processors, such as the Alpha.

-warn-once
Only warn once for each undefined symbol, rather than once per module which refers to it.

—warn-section—align
Warn if the address of an output section is changed because of alignment. Typically, the alignment
will be set by an input section. The address will only be changed if it not explicitly specified; that
is, if the SECTIONS command does not specify a start address for the section.
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——whole-archive
For each archive mentioned on the command line after-thdole-archiveoption, include every
object file in the archive in the link, rather than searching the archive for the required object files.
This is normally used to turn an archive file into a shared library, forcing every object to be includ-
ed in the resulting shared library.

——no-whole-archive
Turn off the effect of the-—whole—archive option for archives which appear later on the com-
mand line.

--wrap symbol
Use a wrapper function fosymbol. Any undefined reference tsymbolwill be resolved to
__wrap_symbol Any undefined reference to real symbolwill be resolved tesymbol.

-X Delete all temporary local symbols. For most targets, this is all local symbols whose names begin
with “ L.
—X Delete all local symbols.

ENVIRONMENT
You can change the behaviorldfwith the environment variablENUTARGET .

GNUTARGET determines the input-file object format if you don’t ude(or its synonym-format). Its

value should be one of the BFD names for an input format. If there GNWWIARGET in the environ-

ment,ld uses the natural format of the hostGINUTARGET is set todefault then BFD attempts to dis-

cover the input format by examining binary input files; this method often succeeds, but there are potential
ambiguities, since there is no method of ensuring that the magic number used to flag object-file formats is
unigue. However, the configuration procedure for BFD on each system places the conventional format for
that system first in the search-list, so ambiguities are resolved in favor of convention.

SEE ALSO
objdump(1)
“1d’ and ‘binutils ’ entries ininfo
Id: the GNU linker Steve Chamberlain and Roland Peddie GNU Binary UtilitiesRoland H. Pesch.

COPYING
Copyright (c) 1991, 92, 93, 94, 95, 96, 97, 1998, 2000 Free Software Foundation, Inc.

This document is distributed under the terms of the GNU Free Documentation License, version 1.1. That
license is described in the sources for this manual page, but it is not displayed here in order to make this
manual more consise. Copies of this license can also be obtained from: http://www.gnu.org/copyleft/.
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NAME
nimconv — converts object code into an NLM
SYNOPSIS
nlmconv
[ -l bfdnamdg —-input-target=bfdnamg [ —O bfdnamdg ——output-target=bfdnamg
[ -T headerfilgl ——header—filezheaderfild [ -V | ——version] [ ——help] infile outfile
DESCRIPTION
nlmconv converts the relocatable object fidile into the NetWare Loadable Modubatfile, optionally
readingheaderfilefor NLM header information. For instructions on writing the NLM command file
language used in header files, $ae NetWare Tool Maker Specification Manuwalailable from Novell,
Inc. nimconv currently works with i386 object files @OFF, ELF, or a.out format, and with SPARC
object files iNELF or a.out format.
nimconv uses the GNU Binary File Descriptor library to réafile.
OPTIONS
-I bfdname--input-target=bfdname
Consider the source file’s object format todféname rather than attempting to deduce it.
-0 bfdname--output-target=bfdname
Write the output file using the object forntitiname nimconv infers the output format based on
the input format, e.g. for an i386 input file the output formatris32-i386
-T headerfile ——header-file=headerfile
Readsheaderfilefor NLM header information. For instructions on writing the NLM command file
language used in header files, $ae NetWare Tool Maker Specification Manualailable from
Novell, Inc.
-V, ——version
Show the version number nfmconv and exit.
-h, ——help
Show a summary of the optionsribmconv and exit.
SEE ALSO
‘ binutils " entry ininfo; The GNU Binary UtilitiesRoland H. Pesch (June 1993).
COPYING

Copyright (c) 1993, 2000 Free Software Foundation, Inc.
This document is distributed under the terms of the GNU Free Documenation License. That license is
described in the GNU Free Documentation License section.

This document is distributed under the terms of the GNU Free Documentation License, version 1.1. That
license is described in the sources for this manual page, but it is not displayed here in order to make this
manual more consise. Copies of this license can also be obtained from: http://www.gnu.org/copyleft/.
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NAME
nm — list symbols from object files.
SYNOPSIS
nm [ —al|-—debug-symq [ —g|-—extern—only] [ -B] [ -C|-—demangl€] [ -D|--dynamic]
[ —g——print—armap ] [ —o]-—print-file—-name] [ —n|-—numeric-sort] [ —p|-—no-sort]
[ -r|-—reverse—sorf [ ——size-sor{] [ —u|-—undefined—only] [ —I[--line-numbers] [ ——help]
[ ——version] [ -t radix|-—radix=radix] [ —PJ--portability ][ —f format|-—format=format]
[ ——target=bfdname] [ objfile. . .]
DESCRIPTION
GNU nm lists the symbols from object filebjfile. If no object files are given as arguments) assumes
“a.out’.
OPTIONS

The long and short forms of options, shown here as alternatives, are equivalent.

-A
-0

——print-file—-name
Precede each symbol by the name of the input file where it was found, rather than identifying the
input file once only before all of its symbols.

-a
——debug-syms

Display debugger-only symbols; normally these are not listed.

-B The same as—format=bsd (for compatibility with the MIPSim).

-C

——demangle
Decode demangle) low-level symbol names into user-level names. Besides removing any initial
underscore prepended by the system, this makes C++ function names readable.

-D

——dynamic
Display the dynamic symbols rather than the normal symbols. This is only meaningful for dynam-
ic objects, such as certain types of shared libraries.

—f format
Use the output formdbrmat, which can be “bsd”, “sysv”, or “posix”. The default is “bsd”.
Only the first character dérmat is significant; it can be either upper or lower case.

-9

——extern-only
Display only external symbols.

-n
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-V

——numeric—-sort
Sort symbols numerically by their addresses, not alphabetically by their names.

P
—-no-sort
Don't bother to sort the symbols in any order; just print them in the order encountered.

-p

——portability
Use the POSIX.2 standard output format instead of the default format. Equivalent to “~f posix”.

-s

——print—armap
When listing symbols from archive members, include the index: a mapping (stored in the archive
by ar or ranlib) of what modules contain definitions for what names.

-r

—-reverse—sort
Reverse the sense of the sort (whether numeric or alphabetic); let the last come first.

——size-sort
Sort symbols by size. The size is computed as the difference between the value of the symbol and
the value of the symbol with the next higher value. The size of the symbol is printed, rather than
the value.

-t radix

——radix=radix
Useradix as the radix for printing the symbol values. It must be “d” for decimal, “o” for octal,
or “X” for hexadecimal.

——target=bfdname
Specify an object code format other than your system’s default formatobghkenp(1), for in-
formation on listing available formats.

—-u

——undefined-only
Display only undefined symbols (those external to each object file).

=l

——line—-numbers
For each symbol, use debugging information to try to find a filename and line number. For a de-
fined symbol, look for the line number of the address of the symbol. For an undefined symbol,
look for the line number of a relocation entry which refers to the symbol. If line number informa-
tion can be found, print it after the other symbol information.
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-V

——version
Show the version number nfm and exit.

——help Show a summary of the optionsrim and exit.

SEE ALSO

“ binutils * entry in info; The GNU Binary Utilities, Roland H. Pesch (October 199&)(1), objdump(1),
ranlib (1).

COPYING
Copyright (c) 1991, 2000 Free Software Foundation, Inc.

This document is distributed under the terms of the GNU Free Documentation License, version 1.1. That
license is described in the sources for this manual page, but it is not displayed here in order to make this
manual more consise. Copies of this license can also be obtained from: http://www.gnu.org/copyleft/.
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NAME
objcopy - copy and translate object files
SYNOPSIS
objcopy
[ -F bfdname | ——target=bfdname] [ —I bfdname | ——input-target=bfdname]
[ —O bfdname | ——output—target=bfdname] [ —j sectionname | ——only—section=sectionname]
[ -R sectionname | ——remove—sectionsectionname] [ -S| ——strip—all ] [ —g | ——strip—debug]
[ ——strip—unneeded] [ -K symbolname | ——keep—symbolsymbolname]
[ =N symbolname | ——strip—symbol=symbolname]
[ -L symbolname | ——localize—symbol-symbolname]
[ -W symbolname | ——weaken-symbolsymbolname] [ —x | ——discard-all]
[ X | ——discard-locals] [ —b byte | ——byte=byte] [ —i interleave | ——interleave=interleave]
[ —p | ——preserve—dated [ ——debugging] [ ——gap—fill=val ] [ ——pad-to=address]
[ ——set-start=val | [ ——change-startsncr ] [ ——change—addressesncr |
[ ——change-section—addressection{=,+,-}val ] [ ~—change-section—-Imasection{=,+,-}val ]
[ ——change-section—-vmaection{=,+,-}val ] [ ——change-warningg
[ ——no—-change—-warningg [ ——set—-section—flagsection=flags]
[ ——add-sectionsectionname=filename] [ ——change-leading—chat
[ ——remove-leading—chai] [ ——srec—len=val ] [ ——srec—forceS3 [ ——redefine—symold=new]
[ ——weaken] [ -v | ——verbosq [ -V | ——version] [ ——help] infile [ outfile ]
DESCRIPTION
The GNUobjcopy utility copies the contents of an object file to anotludrjcopy uses the GNU BFD
Library to read and write the object files. It can write the destination object file in a format different from
that of the source object file. The exact behaviartgpéopy is controlled by command-line options.
objcopy creates temporary files to do its translations and deletes them afteobgrdpy uses BFD to do
all its translation work; it knows about all the formats BFD knows about, and thus is able to recognize most
formats without being told explicitly.
objcopy can be used to generate S-records by using an output tasget (#.9., useO srec).
objcopy can be used to generate a raw binary file by using an output talgeanf (e.g., useO binary).
Whenobjcopy generates a raw binary file, it will essentially produce a memory dump of the contents of the
input object file. All symbols and relocation information will be discarded. The memory dump will start at
the virtual address of the lowest section copied into the output file.
When generating an S-record or a raw binary file, it may be helpful t&useemovesections containing
debugging information. In some cas&swill be useful to reravesections which contain information
which is not needed by the binary file.
infile andoutfile are the source and output files respectively. If you do not spadffie, objcopy creates a
temporary file and destructively renames the result with the name of the input file.
OPTIONS

- bfdname, ——input-target=bfdname
Consider the source file’s object format toldfgname, rather than attempting to deduce it.

-0 bfdname, ——output-target=bfdname
Write the output file using the object forniddname.

—F bfdname, ——target=bfdname
Usebfdname as the object format for both the input and the output file; i.e. simply transfer data
from source to destination with no translation.

—j sectionname, ——only—section=sectionname
Copy only the named section from the input file to the output file, discarding all other sections.
This option may be given more than once. Note that using this option inappropriately may make
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the output file unusable.

—-R sectionname, ——remove-sectionsectionname
Removethe named section from the file. This option may be given more than once. Note that
using this option inappropriately may make the output file unusable.

=S, ——strip-all
Do not copy relocation and symbol information from the source file.

—g, ——strip—debug
Do not copy debugging symbols from the source file.

——strip—unneeded
Strip all symbols that are not needed for relocation processing.

—K symbolname, ——keep-symbolsymbolname
Copy only symbokymbolname from the source file. This option may be given more than once.

=N symbolname, ——strip—symbol=symbolname
Do not copy symbaosymbolname from the source file. This option may be given more than once.

-L symbolname, ——localize—symbol=symbolname
Make symbolsymbolname local to the file, so that it is not visible externally. This option may be
given more than once.

-W symbolnhame, ——weaken-symbolsymbolname
Make symbolymbolname weak. This option may be given more than once.

-X, ——discard-all
Do not copy non-global symbols from the source file.

-X, ——discard-locals
Do not copy compiler-generated local symbols. (These usually start with "L" or ".").

-b byte, ——byte=byte
Keep only everypyteth byte of the input file (header data is not affectdsgje can be in the range
from O to the interleave-1. This option is useful for creating files to program ROMSs. It is typically
used with an srec output target.

—i interleave, ——interleave=inter|leave
Only copy one out of everiyterleave bytes. Which one to copy is selected by theor ——byte
option. The default is 4. The interleave is ignored if neitienor ——byte is given.

—-p, ——preserve—dates
Set the access and modification dates of the output file to be the same as those of the input file.

——debugging
Convert debugging information, if possible. This is not the default because only certain debugging
formats are supported, and the conversion process can be time consuming.

——gap—fill=val
Fill gaps between sections wihl. This operation applies to thead address (LMA) of the
sections. Itis done by increasing the size of the section with the lower address, and filling in the
extra space created wial.

——pad-to=address
Pad the output file up to the load addraddress. This is done by increasing the size of the last
section. The extra space is filled in with the value specifieeHgpap—fill (default zero).

——set-start-val
Set the start address of the new file#db Not all object file formats support setting the start
address.
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——change-start#ncr, ——adjust-start=incr
Changes the start address by addineg. Not all object file formats support setting the start
address.

——change—-addressesnacr, ——adjust-vmas=incr
Changes the address of all sections, as well as the start address, byreddiigme object file
formats do not permit section addresses to be changed arbitrarily. Note that this does not relocate
the sections; if the program expects sections to be loaded at a certain address, and this option is
used to change the sections such that they are loaded at a different address, the program may fail.

——change-section—addressection{=,+,-}val, ——adjust-section—-vmasectior{=,+,-}val
Set or changes the VMA and LMA addresses of the naagtidn. If = is used, the section
address is set wal. Otherwiseyal is added to or subtracted from the section address. See the
comments undef—change—addresse@bove. Ifsection does not exist in the input file, a warning
will be issued, unless—-no-change-warningds used.

——change-section—Imasection{=,+,-}val
Set or change the LMA address of the naisgetion. If = is used, the section address is set to
val. Otherwiseyal is added to or subtracted from the section address. See the comments under
——change—-addressesabove. Ifsection does not exist in the input file, a warning will be issued,
unless-—no—-change—-warningds used.

——change-section—-vmaection{=,+,-}val
Set or change the VMA address of the nasegetion. If = is used, the section address is set to
val. Otherwiseyal is added to or subtracted from the section address. See the comments under
——change—-addressesabove. Ifsection does not exist in the input file, a warning will be issued,
unless-—no—-change—-warningds used.

——change-warnings ——adjust—-warnings
If ——change—section—XXXs used, and the named section does not exist, issue a warning. This
is the default.

——no—-change-warnings——no—-adjust-warnings
Do not issue a warning #—change—section—-XXXis used, even if the named section does not
exist.

——set-section—flagsection=flags
Set the flags for the named section. Tlags argument is a comma separated string of flag names.
The recognized names aakoc, contents, load, noload, readonly, code, data, rom, share, and
debug. Not all flags are meaningful for all object file formats.

——add-sectionsectionname=filename
Add a new section namesdctionname while copying the file. The contents of the new section are
taken from the fildilename. The size of the section will be the size of the file. This option only
works on file formats which can support sections with arbitrary names.

——change-leading—char
Some object file formats use special characters at the start of symbols. The most common such
character is underscore, which compilers often add before every symbol. This option tells
objcopy to change the leading character of every symbol when it converts between object file
formats. If the object file formats use the same leading character, this option has no effect.
Otherwise, it will add a character, or reme acharacter, or change a character, as appropriate.

——remove-leading—char
If the first character of a global symbol is a special symbol leading character used by the object file
format, renovethe character. The most common symbol leading character is underscore. This
option will rerrove aleading underscore from all global symbols. This can be useful if you want
to link together objects of different file formats with different conventions for symbol names. This
is different from——-change-leading—chaibecause it always changes the symbol name when
appropriate, regardless of the object file format of the output
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—-srec—len=val
Meaningful only for srec output. Set the length of the Srecordal toThis length covers both the
address, data and crc fields.

——srec—forceS3
Meaningful only for srec output. Avoid generation of S1/S2 records, creating S3-only record
format.

——redefine—symold=new
Change the name of symhmtl to new. This can be useful when one is trying link two things
together for which you have no source, and there are name collisions.

——weaken
Change all global symbols in the file to be weak.

-v, ——verbose
Verbose output: list all object files modified. In the case of archiebgdpy —V" lists all
members of the archive.

-V, ——version
Show the version number objcopy and exit.

——help Show a summary of the optionsdbjcopy and exit.

SEE ALSO
‘ binutils " entry ininfo; The GNU Binary Utilities, Roland H. Pesch (June 1993).

COPYING
Copyright (c) 1993, 94, 95, 96, 97, 98, 1999, 2000 Free Software Foundation, Inc.

This document is distributed under the terms of the GNU Free Documentation License, version 1.1. That
license is described in the sources for this manual page, but it is not displayed here in order to make this
manual more consise. Copies of this license can also be obtained from: http://www.gnu.org/copyleft/.
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NAME
objdump - display information from object files.
SYNOPSIS
objdump
[ —a]-—archive—headerq [ —b bfdname | ——target=bfdname] [ -C|-—demangle]
[ ——debugging] [ —d|-—-disassemblg [ -D|-—-disassemble-al] [ -—disassemble-zerods
[ -EB|-EL|-—endian={big|little} ] [ —f|-—file—headerg [ —h|-—section—headerg ——headerg|
[ —i|-—info ][ —j section | ——section=section] [ -l|-—line—numbers] [ -m machine |
——architecture=machine] [ —p|-—private—headers] [ ——prefix—addresse§ [ —r|--reloc]
[ -R|-—dynamic—-reloc] [ —g|-—full-contents] [ —S|-—source] [ ——[no—]show-raw—insn]
[ ——stabs] [ -t|-—syms] [ —=T|-—dynamic—symg [ —x|-—all-headers]
[ ——start—address=address] [ ——stop—addressaddress] [ ——adjust-vma=offset] [ ——version]
[ ——help] objfile. . .
DESCRIPTION
objdump displays information about one or more object files. The options control what particular informa-
tion to display. This information is mostly useful to programmers who are working on the compilation
tools, as opposed to programmers who just want their program to compile and work.
objfile. .. are the object files to be examined. When you specify arclulsghymp shows information on
each of the member object files.
OPTIONS

Where long and short forms of an option are shown together, they are equivalent. At least one option be-
sides—| (——line—numbers) must be given.

—a

——archive—headers
If any files fromobjfile are archives, display the archive header information (in a format similar to
‘Is -1"). Besides the information you could list witlar tv’, * objdump —a’ shows the object file
format of each archive member.

——adjust-vma=offset
When dumping information, first adsfset to all the section addresses. This is useful if the sec-
tion addresses do not correspond to the symbol table, which can happen when putting sections at
particular addresses when using a format which can not represent section addresses, such as a.out.

—b bfdname

——target=bfdname
Specify the object-code format for the object files tdfideame. This may not be necessanlj-
dump can automatically recognize many formats. For example,

objdump -b oasys —m vax -h fu.o
display summary information from the section header$ {J of ‘ fu.o’, which is explicitly iden-

tified (‘—-m’) as a Vax object file in the format produced by Oasys compilers. You can list the for-
mats available with the-i’ option.
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——demangle
Decode demangle) low-level symbol names into user-level names. Besides removing any initial
underscore prepended by the system, this makes C++ function names readable.

——debugging
Display debugging information. This attempts to parse debugging information stored in the file
and print it out using a C like syntax. Only certain types of debugging information have been im-

plemented.

-d

——disassemble
Display the assembler mnemonics for the machine instructionsologite. This option only dis-
assembles those sections which are expected to contain instructions.

-D

——disassemble-all
Like —d, but disassemble the contents of all sections, not just those expected to contain instruc-
tions.

——prefix—addresses
When disassembling, print the complete address on each line. This is the older disassembly for-
mat.

——disassemble-zeroes
Normally the disassembly output will skip blocks of zeroes. This option directs the disassembler
to disassemble those blocks, just like any other data.

-EB
-EL

——endian=big|little}
Specify the endianness of the object files. This only affects disassembly. This can be useful when
disassembling a file format which does not describe endianness information, such as S-records.

—f

——file—headers
Display summary information from the overall header of each fibbjiiie.

-h
——section—headers

——headers

Display summary information from the section headers of the object file.
——help Print a summary of the optionsdbjdump and exit.
=i

——info Display a list showing all architectures and object formats available for specificatiorwith
-m.
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-j name
——section=hame
Display information only for sectioname.

——line—-numbers
Label the display (using debugging information) with the filename and source line numbers corre-
sponding to the object code shown. Only useful widh-D, or -r.

—m machine

——architecture=machine
Specify the architecture to use when disassembling object files. This can be useful when disas-
sembling object files which do not describe architecture information, such as S-records. You can
list the available architectures with theoption.

P
——private—headers

Print information that is specific to the object file format. The exact information printed depends
upon the object file format. For some object file formats, no additional information is printed.

-r

—-reloc
Print the relocation entries of the file. If used witth or —D, the relocations are printed inter-
spersed with the disassembly.

-R

——dynamic-reloc
Print the dynamic relocation entries of the file. This is only meaningful for dynamic objects, such
as certain types of shared libraries.

-S

——full-contents
Display the full contents of any sections requested.

-S

—-source
Display source code intermixed with disassembly, if possible. Imyglies

——show-raw-insn
When disassembling instructions, print the instruction in hex as well as in symbolic form. This is
the default except when-prefix—addresseds used.

——no-show-raw-insn
When disassembling instructions, do not print the instruction bytes. This is the default when
——prefix—addressess used.
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——stabs
Display the contents of the .stab, .stab.index, and .stab.excl sections from an ELF file. This is only
useful on systems (such as Solaris 2.0) in which .stab debugging symbol-table entries are carried
in an ELF section. In most other file formats, debugging symbol-table entries are interleaved with
linkage symbols, and are visible in thesymsoutput.

——start—address-address
Start displaying data at the specified address. This affects the output-df ttreand—s options.

——stop—address=address
Stop displaying data at the specified address. This affects the output-df treand—s options.

-t

—-syms
Symbol Table. Print the symbol table entries of the file. This is similar to the information provid-
ed by the hm’ program.

-T

——dynamic-syms
Dynamic Symbol Table. Print the dynamic symbol table entries of the file. This is only meaning-
ful for dynamic objects, such as certain types of shared libraries. This is similar to the information
provided by the hm’ program when given theD (——dynamic) option.

—=version
Print the version number objdump and exit.

-X
—-all-headers
Display all available header information, including the symbol table and relocation entries. Using
‘ —=x’is equivalent to specifying all of*a —f —h —r —t".
SEE ALSO

“ binutils " entry ininfo; The GNU Binary Utilities, Roland H. Pesch (October 199aim(1).

COPYING
Copyright (c) 1991, 92, 93, 94, 95, 1996 Free Software Foundation, Inc.

This document is distributed under the terms of the GNU Free Documentation License, version 1.1. That
license is described in the sources for this manual page, but it is not displayed here in order to make this
manual more consise. Copies of this license can also be obtained from: http://www.gnu.org/copyleft/.
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NAME
ranlib — generate index to archive.
SYNOPSIS
ranlib [ -v|-V ] archive
DESCRIPTION
ranlib generates an index to the contents of an archive, and stores it in the archive. The index lists each
symbol defined by a member of an archive that is a relocatable object file.
You may usenm -s or ‘nm ——print-armap’ to list this index.
An archive with such an index speeds up linking to the library, and allows routines in the library to call
each other without regard to their placement in the archive.
The GNUranlib program is another form of GNat; runningranlib is completely equivalent to executing
‘ar -s.
OPTIONS
-V Print the version number adinlib and exit.
SEE ALSO
“ binutils " entry ininfo; The GNU Binary Utilities, Roland H. Pesch (October 199aj)(1), nm(1).
COPYING

Copyright (c) 1991, 2000 Free Software Foundation, Inc.

This document is distributed under the terms of the GNU Free Documentation License, version 1.1. That
license is described in the sources for this manual page, but it is not displayed here in order to make this
manual more consise. Copies of this license can also be obtained from: http://www.gnu.org/copyleft/.
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NAME
size — list section sizes and total size.
SYNOPSIS
size [ -A |-B|——format=compatibility] [ ——help] [ —d | —0|—x | ——radix=number ]
[ ——target=bfdname] [ -V | ——version] objfile. ..
DESCRIPTION
The GNUsizeutility lists the section sizes—and the total size—for each of the objectliji@® in its ar-
gument list. By default, one line of output is generated for each object file or each module in an archive.
OPTIONS
-A
-B
——format compatibility
Using one of these options, you can choose whether the output fromsizéildsembles output
from System Vsize (using ‘-A’, or ‘——format=sysv’), or Berkeley size (using ‘-B’, or
‘ ——format=berkeley’). The default is the one-line format similar to Berkeley’s.
——help Show a summary of acceptable arguments and options.
-d
-0
-X
——radix number
Using one of these options, you can control whether the size of each section is given in decimal
(‘—=d’, or * ——radix 10"); octal (‘—0’, or * ——radix 8"); or hexadecimal (~x’, or ‘ ——radix 16’).
In ‘ ——radix number’, only the three values (8, 10, 16) are supported. The total size is always
given in two radices; decimal and hexadecimal fed * or * —x’ output, or octal and hexadecimal
if you're using ‘-0’.
——target bfdname
You can specify a particular object-code formatdigjfile asbfdname. This may not be necessary;
size can automatically recognize many formats. 8Seelump(1) for information on listing avail-
able formats.
-V
—=version
Display version number information gizeitself.
SEE ALSO
“ binutils " entry ininfo; The GNU Binary Utilities,
Roland H. Pesch (October 1994j(1), objdump(2).
COPYING

Copyright (c) 1991, 2000 Free Software Foundation, Inc.

This document is distributed under the terms of the GNU Free Documentation License, version 1.1. That
license is described in the sources for this manual page, but it is not displayed here in order to make this
manual more consise. Copies of this license can also be obtained from: http://www.gnu.org/copyleft/.
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NAME
strings — print the strings of printable characters in files
SYNOPSIS
strings [ —a|~|-—all] [ —f|-—print-file—-name ][ —0o] [ ——help] [ —v|-—version] [ -n
min len | min len |--bytes=min len ][ -t {o,x,d}| ——target=bfdnamg |--radix={0,x,d}] Yle
DESCRIPTION
For eachYlegiven, GNUstrings prints the printable character sequences that are at least 4 characters long
(or the number given with the options below) and are followed by an unprintable character. By default, it
only prints the strings from the initialized and loaded sections of object files; for other types of files, it
prints the strings from the whole file.
strings is mainly useful for determining the contents of non-text files.
OPTIONS

The long and short forms of options, shown here as alternatives, are equivalent.

——all

- Do not scan only the initialized and loaded sections of object files; scan the whole files.

—f

——print—file—-name
Print the name of the file before each string.

——help Print a summary of the optionsdtrings on the standard output and exit.

-V

—=version
Print the version number sfrings on the standard output and exit.

—-n min len
—-min len

——bytes=min len
Print sequences of characters that are at te@slen characters long, instead of the default 4.

-t {o,x,d}

——radix={o,x,d}
Print the offset within the file before each string. The single character argument specifies the radix
of the offset—octal, hexadecimal, or decimal.

——target=bfdname
Specify an object code format other than your system’s default formatobghenp(1), for in-
formation on listing available formats.

-0 Like -t o.
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SEE ALSO

“binutils * entry in info; The GNU Binary UtilitiesRoland H. Pesch (October 199&)(1), nm(1), obj-
dump(1), ranlib (1).

COPYING
Copyright (c) 1993, 2000 Free Software Foundation, Inc.

This document is distributed under the terms of the GNU Free Documentation License, version 1.1. That
license is described in the sources for this manual page, but it is not displayed here in order to make this
manual more consise. Copies of this license can also be obtained from: http://www.gnu.org/copyleft/.
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NAME
strip — Discard symbols from object files.
SYNOPSIS
strip [ —-F bfdname | ——target=bfdname] [ —I bfdname | ——input-target=bfdname]
[ —O bfdname | ——output-target=bfdname]
[ -R sectionname | ——remove-—sectionsectionname] [ —s| ——strip—all ]
[ -S| —g|——strip—debug] [ ——strip—unneeded] [ —x | ——discard-all] [ =X | ——discard-locals]
[ K symbolname | ——keep—-symbolsymbolname]
[ =N symbolname | ——strip—symbol=symbolname] [ —ofile] [ —p | ——preserve-date§
[-v|-—verboseg] [ -V | ——version] [ -V | ——help] objfile...
DESCRIPTION
GNU strip discards all symbols from the object fidgfile. The list of object files may include archives.
At least one object file must be given.
strip modifies the files named in its argument, rather than writing modified copies under different names.
OPTIONS

—F bfdname

——target=bfdname
Treat the originabbjfile as a file with the object code forntd@tiname, and rewrite it in the same
format.

——help Show a summary of the optionsdtiip and exit.

-1 bfdname

——input-target=bfdname
Treat the originabbjfile as a file with the object code fornizdtiname.

-0 bfdname

——output-target=bfdname
Replaceobjfile with a file in the output formdifdname.

—R sectionname

——remove-—sectionsectionname
Removethe named section from the file. This option may be given more than once. Note that
using this option inappropriately may make the object file unusable.

-S

——strip—all
Removeall symbols.

-S
-9
——strip—debug
Remove delbgging symbols only.
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——strip—unneeded
Strip all symbols that are not needed for relocation processing.

—N symbolname

—=strip—symbol=symbolname
Removesymbolsymbolname from the source file. This option may be given more than once, and
may be combined with other strip options.

—ofile Put the stripped output file, rather than replacing the existing file. When this argument is used,
only oneobjfile argument may be specified.

-p
——preserve-dates
Preserve the access and modification dates of the file.

—X

——discard—all
Removenon-global symbols.

=X

——discard-locals
Removecompiler-generated local symbols. (These usually start with “L” or “.”.)

—K symbolname, ——keep—-symbolsymbolname
Copy only symbokymbolname from the source file. This option may be given more than once.

—N symbolname, ——strip—symbol=symbolname
Do not copy symbaosymbolname from the source file. This option may be given more than once,
and may be combined with strip options other thKn

-V
—-verbose
Verbose output: list all object files modified. In the case of arcteweg,-v lists all members of
the archive.
-V
—=version
Show the version number fetrip and exit.
SEE ALSO

‘ binutils " entry ininfo; The GNU Binary Utilities, Roland H. Pesch (October 1991).

COPYING
Copyright (c) 1991, 2000 Free Software Foundation, Inc.

This document is distributed under the terms of the GNU Free Documentation License, version 1.1. That
license is described in the sources for this manual page, but it is not displayed here in order to make this
manual more consise. Copies of this license can also be obtained from: http://www.gnu.org/copyleft/.

Free Software Foundation 5 November 1991 2



strip(1) GNU Development Tools strip(1)

Free Software Foundation 5 November 1991



CPP(1) GNU CPP(1)

NAME
cpp — The C Preprocessor

SYNOPSIS
cpp FP] [-C] [-ged] [-traditional]

[-undef] [-trigraphs] [-pedantic]
[-Wwarn...] [-Idir...]
[-Dmacro[=defn]...] [-Umacro]
[-Apredicate(answer)]
[-MG-MM][-MG][-MFfilename]
[-MP][-MQtarget...][-MTtarget...]
[-x language] [ —std=standard]
infile outfile

Only the most useful options are listed here; see below for the remainder.

DESCRIPTION
The C preprocessor ismaacro processor that is used automatically by the C compiler to transform your
program before actual compilation. It is called a macro processor because it allows you tonatetine
which are brief abbreviations for longer constructs.

The C preprocessor is intended only for macro processing of+Gn@ Objective C source files. For
macro processing of other files, you are strongly encouraged to use alternatives like M4, which will likely
give you better results and avoid many problems. For example, normally the C preprocessor does not pre-
serve arbitrary whitespace verbatim, but instead replaces each sequence with a single space.

For use on C-like source files, the C preprocessor provides four separate facilities that you can use as you
see fit:

* Inclusion of header files. These are files of declarations that can be substituted into your program.

*  Macro expansion. You can defim@acros, which are abbreviations for arbitrary fragments of C code,
and then the C preprocessor will replace the macros with their definitions throughout the program.

»  Conditional compilation. Using special preprocessing directives, you can include or exclude parts of
the program according to various conditions.

* Line control. If you use a program to combine or rearrange source files into an intermediate file which
is then compiled, you can use line control to inform the compiler of where each source line originally
came from.

C preprocessors vary in some details. This manual discuss&\th€ preprocessor, which provides a
small superset of the featuresi®d Standard C.

In its default mode, the&NU C preprocessor does not do a few things required by the standard. These are
features which are rarely, if ever, used, and may cause surprising changes to the meaning of a program
which does not expect them. To get stie® Standard C, you should use thstd=c89 or —std=c99

options, depending on which version of the standard you want. To get all the mandatory diagnostics, you
must also usepedantic.

OPTIONS
The C preprocessor expects two file names as arguniefilessand outfile. The preprocessor reatile
together with any other files it specifies witinclude. All the output generated by the combined input files
is written inoutfile.

Eitherinfile or outfile may be-, which asinfile means to read from standard input andwfle means to
write to standard output. Also, if either file is omitted, it means the same hadfbeen specified for that
file.

Here is a table of command options accepted by the C preprocessor. These options can also be given when
compiling a C program; they are passed along automatically to the preprocessor when it is invoked by the
compiler.
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-P
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Inhibit generation o#-lines with line-number information in the output from the preprocessor. This
might be useful when running the preprocessor on something that is not C code and will be sent to a
program which might be confused by thdines.

Do not discard comments. All comments are passed through to the output file, except for comments in
processed directives, which are deleted along with the directive. Comments appearing in the expan-
sion list of a macro will be preserved, and appear in place wherever the macro is invoked.

You should be prepared for side effects when usi@git causes the preprocessor to treat comments

as tokens in their own right. For example, macro redefinitions that were trivial when comments were
replaced by a single space might become significant when comments are retained. Also, comments
appearing at the start of what would be a directive line have the effect of turning that line into an ordi-
nary source line, since the first token on the line is no longer a

—traditional

2001-02-19

Try to imitate the behavior of old-fashioned C, as oppos¢sad.

e Traditional macro expansion pays no attention to single-quote or double-quote characters; macro
argument symbols are replaced by the argument values even when they appear within apparent
string or character constants.

e Traditionally, it is permissible for a macro expansion to end in the middle of a string or character
constant. The constant continues into the text surrounding the macro call.

*  However, traditionally the end of the line terminates a string or character constant, with no error.

« Intraditional C, a comment is equivalent to no text at all.IMC, a comment counts as whites-
pace.)

» Traditional C does not have the concept of a “preprocessing number”. It consifierd to be
three tokensl.0Oe, +, and4.

A macro is not suppressed within its own definition, in traditional C. Thus, any macro that is
used recursively inevitably causes an error.

e The characte# has no special meaning within a macro definition in traditional C.

< Intraditional C, the text at the end of a macro expansion can run together with the text after the
macro call, to produce a single token. (This is impossiblgdrC.)

*  None of theGNU extensions to the preprocessor are availabt¢rmditional mode.

Use the-traditional option when preprocessing Fortran code, so that single-quotes and double-quotes
within Fortran comment lines (which are generally not recognized as such by the preprocessor) do not
cause diagnostics about unterminated character or string constants.

However, this option does not prevent diagnostics about unterminated comments when a C-style com-
ment appears to start, but not end, within Fortran-style commentary.

So, the following Fortran comment lines are accepted virtaditional:

C This isn't an untermnm nated character constant
C Neither is "20000000000, an octal constant
Cin sone dialects of Fortran

However, this type of comment line will likely produce a diagnostic, or at least unexpected output
from the preprocessor, due to the unterminated comment:

C Sone Fortran conpilers accept /* as starting

C an inline conment.

Note thatg77 automatically supplies thetraditional option when it invokes the preprocessor. How-
ever, a future version @f77 might use a different, more-Fortran-aware preprocessor in plagepof
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—trigraphs
ProcesdSO standard trigraph sequences. These are three-character sequences, all star#t®g with
that are defined by8O C to stand for single characters. For examp®,stands fon, so’??2/n’ is a
character constant for a newline. By defadCC ignores trigraphs, but in standard-conforming
modes it converts them. See tratid option.

The nine trigraph sequences are
7?2 >
??) ->]
7?<

>
?7?>

>}
?7?=

>H#
72 >\
7 >7
?72 >0
??- >

Trigraph support is not popular, so many compilers do not implement it properly. Portable code
should not rely on trigraphs being either converted or ignored.

—pedantic
Issue warnings required by tl&0 C standard in certain cases such as when text other than a comment
follows #elseor #endif.

—pedantic-emr ors
Like —pedantic, except that errors are produced rather than warnings.

—Wcomment

-Wcomments
(Both forms have the same effect). Warn whenever a comment-start seffuappears in & com-
ment, or whenever a backslash-newline appearg/incanment.

-Wtrigraphs
Warn if any trigraphs are encountered. This option used to take effect orftljigfaphs was also
specified, but now works independently. Warnings are not given for trigraphs within comments, as we
feel this is obnoxious.

-Wwhite-space

Warn about possible white space confusion, e.g. white space between a backslash and a newline.
-Wall

RequestsWcomment, ~Wtrigraphs, and—-Wwhite-space (but not—-Wtraditional or —~Wundeff).
-Wtraditional

Warn about certain constructs that behave differently in traditionaan@.

* Macro parameters that appear within string literals in the macro body. In traditional C macro
replacement takes place within string literals, but does nsor.

« Intraditional C, some preprocessor directives did not exist. Traditional preprocessors would only
consider a line to be a directive if theappeared in column 1 on the line. Therefewtradi-
tional warns about directives that traditional C understands but would ignore beca#stods
not appear as the first character on the line. It also suggests you hide direct#psalgma not
understood by traditional C by indenting them. Some traditional implementations would not
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recognisetdif, so it suggests avoiding it altogether.
«  Afunction-like macro that appears without arguments.
e The unary plus operator.

* The ‘U’ integer constant suffix. (Traditonal C does support the ‘L’ suffix on integer constants.)
Note, these suffixes appear in macros defined in the system headers of most modern systems, e.g.
the _MIN/_MAX macros in limits.h. Use of these macros can lead to spurious warnings as they
do not necessarily reflect whether the code in question is any less portable to traditional C given
that suitable backup definitions are provided.

-Wundef

Warn if an undefined identifier is evaluated intfrdirective.

—I directory

Add the directorydirectory to the head of the list of directories to be searched for header files. This
can be used to override a system header file, substituting your own version, since these directories are
searched before the system header file directories. If you use more thanomtien, the directories

are scanned in left-to-right order; the standard system directories come after.

Any directories specified witkl options before the-lI- option are searched only for the case of
#include "file" ; they are not searched féinclude <file>.

If additional directories are specified with options after the-l-, these directories are searched for all
#include directives.

In addition, the-I- option inhibits the use of the current directory as the first search directory for
#include "file". Therefore, the current directory is searched only if it is requested explicitly-lvith
Specifying both-I- and-I. allows you to control precisely which directories are searched before the
current one and which are searched after.

—nostdinc

Do not search the standard system directories for header files. Only the directories you have specified
with I options (and the current directory, if appropriate) are searched.

By using both-nostdinc and-I-, you can limit the include-file search path to only those directories
you specify explicitly.

—nostdinc++

Do not search for header files in the-Gpecific standard directories, but do still search the other stan-
dard directories. (This option is used when building thdilirary.)

—remap

When searching for a header file in a directory, remap file hames if a file meatedgcc exists in

that directory. This can be used to work around limitations of file systems with file name restrictions.
The header.gcc file should contain a series of lines with two tokens on each line: the first token is the
name to map, and the second token is the actual name to use.

-D name

Predefinename as a macro, with definitioh

—D name=definition

2001-02-19

Predefinename as a macro, with definitiodefinition. There are no restrictions on the contentdefif

nition, but if you are invoking the preprocessor from a shell or shell-like program you may need to use
the shell’s quoting syntax to protect characters such as spaces that have a meaning in the shell syntax.
If you use more than oneD for the samaame, the rightmost definition takes effect.

Any -D and-U options on the command line are processed in order, and always tiaflacrosfile,
regardless of the order in which they are written.
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—-U name
Do not predefin@mame.

Any -D and-U options on the command line are processed in order, and always tialacrosfile,
regardless of the order in which they are written.

—undef
Do not predefine any nonstandard macros.
Define the macros GNUC__,  GNUC MINOR__ and __GNUC PATCHLEVEL__. These are
defined automatically when you ugec —E; you can turn them off in that case witho-gcc.

—A predicate=answer
Make an assertion with the predicgredicate and answeanswer. This form is preferred to the older
form —A predicate(answer), which is still supported, because it does not use shell special characters.

—A -predicate=answer
Disable an assertion with the predicptedicate and answeanswer. Specifying no predicate, byA-
or —A -, disables all predefined assertions and all assertions preceding it on the command line; and
also undefines all predefined macros and all macros preceding it on the command line.

-dM
Instead of outputting the result of preprocessing, output a ligdefine directives for all the macros
defined during the execution of the preprocessor, including predefined macros. This gives you a way
of finding out what is predefined in your version of the preprocessor; assuming you havéoodnfile
the command

touch foo.h; cpp -dMfoo.h

will show the values of any predefined macros.

-dD
Like —dM except in two respects: it doest include the predefined macros, and it outfhath the
#defiine directives and the result of preprocessing. Both kinds of output go to the standard output file.

Like —dD, but emit only the macro names, not their expansions.
Output#include directives in addition to the result of preprocessing.

Instead of outputting the result of preprocessing, output a rule suitaltekKerdescribing the depen-
dencies of the main source file. The preprocessor outputsae rule containing the object file

name for that source file, a colon, and the names of all the included files, including those coming from
—include or —imacros command line options. Unless specified explicitly (wtMT or -M@), the

object file name consists of the basename of the source file with any suffix replaced with object file
suffix. If there are many included files then the rule is split into several lines\usiagline.

-MM
Like —M, but mention only the files included wiinclude " file" or with —include or —imacros com-
mand line options. System header files included #inlclude <file> are omitted.

-MFF file
When used with-M or -MM, specifies a file to write the dependencies to. This allows the preproces-
sor to write the preprocessed file to stdout normally. KR switch is givenCPPsends the rules to
stdout and suppresses normal preprocessed output.

-MG
When used with-M or -MM, -MG says to treat missing header files as generated files and assume
they live in the same directory as the source file. It suppresses preprocessed output, as a missing
header file is ordinarily an error.
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This feature is used in automatic updating of makefiles.

-MP
This option instruct€PPto add a phony target for each dependency other than the main file, causing
each to depend on nothing. These dummy rules work around eakesgives if you renove header
files without updating th¥bkef i | e to match.

This is typical output:—
/tnp/test.o: /tnp/test.c /tnp/test.h

/tnp/test. h:

-MQ target

—MT target
By defaultCPPuses the main file hame, including any path, and appends the object suffix, normally
“.0", to it to obtain the name of the target for dependency generation. YNl you can specify a
target yourself, overriding the default one.

If you want multiple targets, you can specify them as a single argumelffoor use multiple-MT
options.

The targets you specify are output in the order they appear on the commantMiReis identical to
—MT, except that the target hame is quoted for Make, but wMIT it isn't. For example, —-MT
'$(objpfx)foo.0’ gives

$(obj pfx)foo.o: /tnp/foo.c

but -MQ '$(objpfx)foo.o’ gives
$$(obj pf x)foo.0: /tnp/foo.c

The default target is automatically quoted, as if it were given-viti.
—-H Print the name of each header file used, in addition to other normal activities.

—imacrosfile
Procesdile as input, discarding the resulting output, before processing the regular input file. Because
the output generated frofile is discarded, the only effect eimacros file is to make the macros
defined infile available for use in the main input.

—includefile
Procesdile as input, and include all the resulting output, before processing the regular input file.
—idirafter dir
Add the directorydir to the second include path. The directories on the second include path are
searched when a header file is not found in any of the directories in the main include path (the one that
-l adds to).
—iprefix prefix
Specify prefix as the prefix for subsequesiwithprefix options. If the prefix represents a directory,
you should include the final
—iwithprefix dir
Add a directory to the second include path. The directory’s name is made by concataefikimmnd
dir, whereprefix was specified previously withipr efix.
—isystem dir
Add a directory to the beginning of the second include path, marking it as a system directory, so that it
gets the same special treatment as is applied to the standard system directories.
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-XC
-X C++
—X objective-c
—X assembler-with-cpp
Specify the source language: G+®bjective-C, or assembly. This has nothing to do with standards
conformance or extensions; it merely selects which base syntax to expect. If you give none of these
options, cpp will deduce the language from the extension of the source, fie;, .m, or .S Some
other common extensions for+Gnd assembly are also recognized. If cpp does not recognize the
extension, it will treat the file as C; this is the most generic mode.
Note: Previous versions of cpp acceptedlang option which selected both the language and the stan-
dards conformance level. This option has been removed, because it conflicts witbgtien.
—std=standard
—ansi
Specify the standard to which the code should conform. Currently cpp only knows about the standards
for C; other language standards will be added in the future.
standard may be one of:
ThelSO C standard from 1990c89 is the customary shorthand for this version of the standard.
The —ansi option is equivalent te-std=c89. The 1990 C standard, as amended in 1994. The revised
ISO C standard, published in December 1999. Before publication, this was known as C9X. The 1990
C standard plusNU extensions. This is the default. The 1999 C standardgMusextensions.
—ftabstop=NUMBER
Set the distance between tab stops. This helps the preprocessor report correct column numbers in
warnings or errors, even if tabs appear on the line. Values less than 1 or greater than 100 are ignored.
The default is 8.
-$ Forbid the use o$ in identifiers. The C standard allows implementations to define extra characters
that can appear in identifiers. By default @U C preprocessor permis a common extension.
SEE ALSO
gce (1), as(1),1d (1), and the Info entries fapp, gcc, andbinutils.
COPYRIGHT

Copyright (c) 1987, 1989, 1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000, 2001 Free Soft-
ware Foundation, Inc.

Permission is granted to make and distribute verbatim copies of this manual provided the copyright notice

and

this permission notice are preserved on all copies.

Permission is granted to copy and distribute modified versions of this manual under the conditions for ver-
batim copying, provided also that the entire resulting derived work is distributed under the terms of a per-
mission notice identical to this one.

Permission is granted to copy and distribute translations of this manual into another language, under the
aboveconditions for modified versions.
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gcov — coverage testing tool

SYNOPSIS

gcov [-b] [-c] [-Vv] [-n] [-I] [-f] [-o directory] sourcefile

DESCRIPTION

gcov is a test coverage program. Use it in concert @ity CCto analyze your programs to help create
more efficient, faster running code. You can gsev as a profiling tool to help discover where your opti-
mization efforts will best affect your code. You can also geev along with the other profiling tool,
gpr of , to assess which parts of your code use the greatest amount of computing time.

Profiling tools help you analyze your code’s performance. Using a profiler sugdoasor gpr of , you
can find out some basic performance statistics, such as:

* how often each line of code executes
» what lines of code are actually executed
*  how much computing time each section of code uses

Once you know these things about how your code works when compiled, you can look at each module to
see which modules should be optimizegt.ov helps you determine where to work on optimization.

Software developers also use coverage testing in concert with testsuites, to make sure software is actually
good enough for a release. Testsuites can verify that a program works as expected; a coverage program
tests to see how much of the program is exercised by the testsuite. Developers can then determine what
kinds of test cases need to be added to the testsuites to create both better testing and a better final product.

You should compile your code without optimization if you plan togisev because the optimization, by
combining some lines of code into one function, may not give you as much information as you need to look
for *hot spots’ where the code is using a great deal of computer time. Likewise, bgcausaccumulates
statistics by line (at the lowest resolution), it works best with a programming style that places only one
statement on each line. If you use complicated macros that expand to loops or to other control structures,
the statistics are less helpful-——they only report on the line where the macro call appears. If your complex
macros behave like functions, you can replace them with inline functions to solve this problem.

gcov creates a logdfile callesburcefile.gcov which indicates how many times each line of a source file
sourcefile.c has executed. You can use these logfiles along gyittof to aid in fine-tuning the perfor-
mance of your programgypr of gives timing information you can use along with the information you get
fromgcov.

gcov works only on code compiled withNU CC. It is not compatible with any other profiling or test cov-
erage mechanism.

OPTIONS

Write branch frequencies to the output file, and write branch summary info to the standard output. This
option allows you to see how often each branch in your program was taken. Write branch frequencies as
the number of branches taken, rather than the percentage of branches taken. Digpiay tliersion

number (on the standard error stream). Do not creatgdbg output file. Create long file names for
included source files. For example, if the headerxfhecontains code, and was included in the dile

then runninggcov on the filea.c will produce an output file callealcx.h.gcov instead ofx.h.gcov. This

can be useful ik.h is included in multiple source files. Output summaries for each function in addition to
the file level summary. The directory where the object files live. Gcov will searchbtor. bbg, and

. da files in this directory.

When usinggcov, you must first compile your program with two spe@alu CC options:—fprofile-arcs
—ftest-coverage This tells the compiler to generate additional information needed by gcov (basically a
flow graph of the program) and also includes additional code in the object files for generating the extra pro-
filing information needed by gcov. These additional files are placed in the directory where the source code
is located.

Running the program will cause profile output to be generated. For each source file compiled with
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—fprofile-arcs, an accompanyingla file will be placed in the source directory.

Runninggcov with your program’s source file names as arguments will now produce a listing of the code
along with frequency of execution for each line. For example, if your program is tralfed this is what
you see when you use the bagiov facility:

$ gcc -fprofile-arcs -ftest-coverage tnp.c

$ a. out

$ gcov tmp.c

87.50% of 8 source lines executed in file tnp.c
Creating tnp.c.gcov.

The filetmp.c.gcov contains output frogcov. Here is a sample:

mai n()
{
1 int i, total;
1 total = 0;
11 for (i =0; i < 10; i++)
10 total +=i;
1 if (total = 45)
HHHAHH printf ("Failure\n");
el se
1 printf ("Success\n");
1 }

When you use theb option, your output looks like this:

$ gcov -b tnp.c

87.50% of 8
80. 00% of 5
80. 00% of 5
50. 00% of 2
Creating tnp.

source lines executed in file tnmp.c
branches executed in file tnmp.c

branches taken at |east once in file tnmp.c
calls executed in file tnmp.c

C.gcov.

Here is a sample of a resultitrgp.c.gcov file:

1

1

11

branch 0 taken
branch 1 taken
branch 2 taken

10

2001-02-19

mai n()
{

int i, total;

t ot al 0;

for

91%
100%
100%
t ot al

(i =0; i < 10;

i ++)

+= |
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1 if (total = 45)
branch 0 taken = 100%
HHHAHH printf ("Failure\n");

call O never executed
branch 1 never executed

el se
1 printf ("Success\n");
call O returns = 100%

1 }

For each basic block, a line is printed after the last line of the basic block describing the branch or call that
ends the basic block. There can be multiple branches and calls listed for a single source line if there are
multiple basic blocks that end on that line. In this case, the branches and calls are each given a number.
There is no simple way to map these branches and calls back to source constructs. In general, though, the
lowest numbered branch or call will correspond to the leftmost construct on the source line.

For a branch, if it was executed at least once, then a percentage indicating the number of times the branch
was taken divided by the number of times the branch was executed will be printed. Otherwise, the message
“never executed” is printed.

For a call, if it was executed at least once, then a percentage indicating the number of times the call
returned divided by the number of times the call was executed will be printed. This will usually be 100%,
but may be less for functions calki t orl ongj np, and thus may not return every time they are called.

The execution counts are cumulative. If the example program were executed again without removing the
. da file, the count for the number of times each line in the source was executed would be added to the
results of the previousun(s). This is potentially useful in several ways. For example, it could be used to
accumulate data over a number of program runs as part of a test verification suite, or to provide more accu-
rate long-term information over a large number of program runs.

The data in the da files is saved immediately before the program exits. For each source file compiled
with —fprofile-arcs, the profiling code first attempts to read in an existiagfile; if the file doesn’t match

the executable (differing number of basic block counts) it will ignore the contents of the file. It then adds in
the new execution counts and finally writes the data to the file. If you plan tpcoeseto help optimize

your code, you must first compile your program with two spe&giil CC options:—fpr ofile-arcs —ftest-
coverage Aside from that, you can use any otkl@U CCoptions; but if you want to prvethat every sin-

gle line in your program was executed, you should not compile with optimization at the same time. On
some machines the optimizer can eliminate some simple code lines by combining them with other lines.
For example, code like this:

if (a'!=Dhb)
c =1;
el se
c = 0;

can be compiled into one instruction on some machines. In this case, there is nogeawfto calculate
separate execution counts for each line because there isn’'t separate code for each line. ldeose the
output looks like this if you compiled the program with optimization:

100 if (a !'= D)
100 c =1;
100 el se

100 c = 0;

The output shows that this block of code, combined by optimization, executed 100 times. In one sense this

result is correct, because there was only one instruction representing all four of these lines. However, the
output does not indicate how many times the result was 0 and how many times the result was 1.
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SEE ALSO
gce (1) and the Info entry fagcce.

COPYRIGHT
Copyright (c) 1996, 1997, 1999, 2000 Free Software Foundation, Inc.

Permission is granted to make and distribute verbatim copies of this manual provided the copyright notice
and this permission notice are preserved on all copies.

Permission is granted to copy and distribute modified versions of this manual under the conditions for ver-
batim copying, provided also that the entire resulting derived work is distributed under the terms of a per-
mission notice identical to this one.

Permission is granted to copy and distribute translations of this manual into another language, under the
aboveconditions for modified versions, except that this permission notice may be included in translations
approved by the Free Software Foundation instead of in the original English.
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